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1. LEJHU U 3AJJAYY OCBOEHUSI TUCLHUILIAHDBI

Heap - mpenopaBanus TUCHHUILTUHB «VIMMYHOJIOTHS — KITMHUYECKass UIMMYHOJIOTHSI» Ha
CTOMATOJIOTHYECKOM  (aKynpTeTe SBJseTcs (HOPMUPOBAHUE Yy CTYICHTOB COBPEMEHHBIX
MPEJCTAaBICHUNA O CTPOCHUH M (QYHKIUU UMMYHHON CHCTEMBI, XapaKTepe HMMYHONATOJIOTHU Y
NAIeHTOB, JTHOJIOTUH, TIIaTOTeHE3e, METOJaX KIMHUYECKOH, WHCTPYMEHTAIbHOH |
1a00OpaTOPHON JWArHOCTHKH, a TAaKKE JIEYCHHH U TPOPHIAKTHKE HMMYHOJICPHUIIUTHBIX
COCTOSIHMM M aJIJIEPronaToJIOTHH.

3agauu:

- opMHpOBaHUE 3HAHHIA O CTPYKTYpe W (DYHKIIMM UMMYHHOW CHCTEMBI YEIOBEKA, KIETOYHO-
MOJIEKYJISIPHBIX MEXaHU3MaxX pa3BUTHS M (QYHKIMOHHPOBAHUS WMMYHHOU CHCTEMBI, OCHOBHBIX
JTamnax, THIAax, TeHETUIECKOM KOHTPOJIE HMMYHHOTO OTBETA, METO/IaX MMMYHOIUarHOCTHKH;

- (opmupoBaHUE 3HAHWI ¥ YMEHHU 10 NMPUMEHEHHIO M OIIEHKE pPe3yIbTaTOB JabOpaTOPHBIX
METOJIOB HCCIICJIOBAHUSI TIPU HMMMYHOJIC(HHUIIMTHBIX COCTOSIHUSX, aJUIEPTHYECKUX H JIPYTUX
MMMYHOOIIOCPEIOBAHHBIX 3a00JICeBaHUSX;

- ¢hopMupOBaHUE 3HAHUN O IEPBUUHBIX UMMYyHOAepuuuTax, BUY-undexnun, CI1N e u npyrux
BTOPUYHBIX IMMYHOAC(DUITUTHBIX COCTOSIHUSX;

- (dopMupoBaHME 3HAaHMIl O Tpynmax KpOBHM M MeETOJaX OIpeAeieHHs] TPYNIoBOn
npuHayiexxnoctd ABO u Rh;

- (¢hopMUpOBaHKE 3HAHWI O THUIIEPUYBCTBUTEIBHOCTH, Kinaccudukanuu ee nmo Kymoey-Jlxemty,
ATHOJIOTUM U TaTtoreHese [-V TUIOB TrUNepyyBCTBUTENBLHOCTH, NPUHLMUIAX JIaOOpaTOPHOM
JMAarHOCTHUKH;

- (hopmupoBaHNe 3HAHUN O TPAHCIUIAHTAMOHHOM MMMYHHTETE, IPUHIUIAX MOA00pa JOHOpPA U
PELUINEHTA, PeaKIUsIX OTTOP)KEHUS TPAHCILIAHTATA;

- opMHUpOBaHUE 3HAHUI O TOJEPAHTHOCTH U AyTOUMMYHHUTETE;

- q)OpMI/IpOBaHI/IC 3HAHUHU O MMPOTHUBOOITYXOJICBOM UMMYHUTCTC.

. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 110 JUCHUIIJIMHE

Koa n HamMeHOBaHHe KOMIETEHIIHH Kox m HauMeHOBaHHe HHIUKATOPA
(UJ1M ee YacTH) JOCTHKEHHsSI KOMIIeTeHIIUHU
Oowenpogpeccuonanvnvie komnemenyuu (OIlIK)
OIIK-5 Cnocoben nposouts | M/I-1 OIIK-5 Crniocoben IIPOBOAMTH
oOcienoBaHue  MalueHTa C  LEJbI0 | 0OcneaoBaHue nanueHTa C LEbI0
YCTaHOBJICHHS] JWarHo3a TMpU PEUICHUH | YCTAaHOBJICHUS JUAarHo3a
npodeccHoHaNbHBIX 3a7a4

3HATb: CTPOCHUEC HMMyHHOfI CUCTCMbI; OCHOBHBIC 3daKOHOMCPHOCTHU U MCXAHU3MBbI Pa3BUTUA
HUMMYHHOT'O OTBETA, POJIb BPOKACHHOTO 1 HpPIOGpCTCHHOI‘O HMMYHHUTCTA B @HBHOHOFH‘ICCKI/IX
1 MAaTOJIOTMYCCKUX MMMYHHBIX PCAKIUAX, IYTHU pCAJIU3allUl UMMYHHOTO OTBE€TA B OPraHU3MEC




YeJI0BeKa MPH MaTOJIOTHYECKUX COCTOSHUSAX; BIMSAHUE CIEUU(DUIECKUX U HECTIeHU(PUIESCKUX
(akTOpPOB HA COCTOSIHUE UMMYHHOTO CTaTyca U MMMYHOJE(PUIUTHBIC MPOIECCHl OpraHu3Ma
YEJI0BEKA B Pa3HbIE BO3PACTHBIE IIEPUOIBI.

yMeTh: BBISABJIATh M AQHAJIU3UPOBATh 3aKOHOMEPHOCTH IIOKAa3aTeled MMMYHHOIO CTaryca B
HOpPME B pa3IMYHBIX BO3PACTHBIX TpyInax; MPOBOAUTH HWMMYHOIPO(PHUIAKTHUECKUE
MEPOTIPUATHS CPEAN HACEJIECHHUS C LEJIbI0 CO3JaHUsI AKTUBHOIO NMPHOOPETEHHOT0 UMMYHUTETA;
BJIa/IeTh: COBPEMEHHBIMH HMMMYHOJIOTUYECKMUMH METOJAMHU, 3HAHUSAMH MOJIEKYJISIDHOW H
KJIETOYHOM MMMYHOJIOTHUHU U CIIOCOOEH UX NPUMEHATH [IPU UCCIEA0BAaHUN PEAKIIMN OpraHu3Ma
B OTBET Ha OaKTEpHAIBHYIO M BUPYCHYIO MH(EKIHIO; BIaJeeT HAMOHAIBHBIM KaJleHIapeM
IIPUBHBOK.

OIIK-9 Cmocoben omenuBath Mopdo- | MJI-2 OIIK-9 Criocoben OIICHUBATH
(byHKIMOHATIBHBIE, (U3NONOTHYECKHUE | TATOJIOTUYECKUE TPOLECChl B OpraHu3Me
COCTOSTHHSI M TATOJIOTUYECKHE MPOIECCHl B | YeIOBEKa.

OpraHu3Me  4YeJoBeKa JUIsl  pelIeHHs
npodeccroHaNIbHBIX 3aj1au.

3HATh: CTPOCHHE UMMYHHON CUCTEMbI; OCHOBHbIE 3aKOHOMEPHOCTH U MEXaHU3Mbl Pa3BUTHUS U
(hopMBbI UMMYHHOTO OTBETA, POJIb BPOXKIEHHOTO U MPHUOOPETEHHOT0 IMMYHUTETA B HOPME U B
MMMYHOIIATOJIOTHH, MYTH pealu3alii UMMYHHOIO OTBETAa B OpraHU3MeE YEJIOBEKa; BIMSHHE
cnenuduueckux U Hecrneuuduueckux (GpaxTopoB Ha MOp(POPYHKIHOHATIBLHOE COCTOSIHHE U
MATOJIOTUYECKUE TPOLECChl HWMMYHHOM CHCTEMbl OpraHu3Ma 4eJoBeKa U I0Ka3aTeau
MMMYHHOT'O CTaTyca B pa3Hble BO3pPACTHbIE MEPHOIbL;

yMeTb: BBISBIISITh U aHAJTM3UPOBATh 3aKOHOMEPHOCTH M3MEHEHUH IoKa3arejaeil HMMYHHOIO
cTaryca MpH pa3IUYHbIX HMMMYHONATOJOTHSX; IMPOBOJUTH aHAIU3 (U3HOIOTHYECKUX H
MATOJIOTUYECKUX COCTOSIHUN OpraHu3Ma 4ejoBeKa C HMCIOJIb30BaHUEM HMMYHOJIOTMYECKUX
METO/IOB JIMAarHOCTUKHU; ONPEAENsATh UMMYHOAE)UIIUTHBIE COCTOSHUS NpPH HMHGEKIHOHHBIX
3a00JI€BaAHUAX;

BJIaJeTh: METOJIaMH OIpEJeNeHUs] UIMMYHHOTO CTaTyca B HOPME M IaTOJIOTHH; HaBBIKAMHU
OLIEHKM W MHTEpIpeTalu pe3ylbTaTOB MMMYHOJOIMYECKMX METOAOB HCCIEIOBaHMS IpU
JMAarHOCTHKE MMMYHOMIATOJIOTHYECKUX COCTOSTHUM.

I1l. MECTO YYEBHOH JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMMBbI

Y4yeoHas aucuumiainHa «MIMMyHOJIOTHS — KJIMHUYECKAsh KMMYHOJIOTHS» K OTHOCHUTCS K
oOsi3arenpHOM wactu b1.0.25 corjmacHo yweOHoro miaHa mno croenuanbHocTH 31.05.03
CromaroJiorus.

[IpenmectByromuMy, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyeTcs IUCIHUILIMHA
«VIMMYHOJIOTUS-KIIMHUYECKAsi UMMYHOJIOTHSY, SBISIOTCS «buonorusy, «buoxumusy, «ctopus
MEIULMHED, «I HCTOIOTHA», «JIaTUHCKUI SI3BIK».

Hucuumnuna  «MMmyHonoruss  —  KIMHUYECKass  MMMYHOJIOTHSI»  SIBIISIETCS
OCHOBOTOJAramei s W3ydeHUs Clenyromux IucHuminH: «OOIIeCTBeHHOE 3/I0pOBhE U
3npaBooXpaHeHue», «BoeHHas rurueHa», «KimHudeckas gabopaToOpHas JAHArHOCTHKAY,
«MHpeKIrOoHHBIC 00JIC3HH, MTAPA3UTOIOTHS», «ITMHIASMHOJIOTHSI.

OcBoeHMEe KOMIIETEHIIMH B TMpolecce HW3Y4YeHHs] JAUCHUIUIMHBI  CIIOCOOCTBYET
(hOpMHUPOBAHHUIO 3HAHWUN, YMEHHMH W HAaBBIKOB, MO3BOJIAIOIIUX OCYIIECTBIATH 3(H(HEKTUBHYIO
paboTy Mo peanu3aluy CIeAYIOMINX THIIOB 33/1a4 MPOoPECCUOHATBHON AeATeIbHOCTH:

MeagunuHCKAs JeITEJIbHOCTD:

- IpeAYNPECIKACHUC BO3ZHUKHOBCHU 3a00JIeBaHUH Cpcau HacCCJICHUA NYTEM IMPOBCACHUA
HpO(bI/IJ'IaKTI/I‘-ICCKI/IX " IPOTUBOIMUACMHUYCCKUX MepOHpHHTHﬁ;

- JMarsoCTuKa 3a00JIeBaHUN U MATOJIOTMYECKHUX COCTOHHHﬁ;



-y4acTHe B OKa3aHUU CKOPOW MEIUIIMHCKOM TOMOIIM TPH COCTOSHHSX, TPEOYyIOIUX
CPOYHOI'0 MEJUIIMHCKOIO BMEILATENIbCTBA;

Hay4yHo-ucciieioBaTenbCcKas:

- aHaNM3 HAYYHOH JIUTEpaTypbl U O(PUIMANBHBIX CTaTHCTUYECKUX 0030pOB, y4acTHE B
MIPOBEACHUH CTaTUCTUYECKOTO aHAIM3a U MYOJIMYHOE MPEICTABICHUE MOTYYEHHBIX PE3yIbTaTOB;

- y4acTHe B PEUICHHU OTICIbHBIX HAYYHO-HCCIENOBATEIBCKUX M HAYYHO-TPHUKIIAJIHBIX
3aa4d B 00JaCTH 3/[paBOOXPAHEHUS 0 JUATHOCTHKE, JICYEHUIO, MEAUIMHCKONW peadbuinTanun u
npo(uITaKTUKE.

IV. OB BEM JUCHUILJIMHBI ¥ BUJbl YYEBHOM PABOTHI.

TPYJTOEMKOCTH YUEBHOM JUCIIUILIVHBI 1 BUJIbI KOHTAKTHOM PABOTHI

Buasbl padorsi Bcero yacos Kos1-Bo yacos B

cemMecTpe

v
1
KonraktHas pabota (Bcero), B TOM YuCIe:

AynutopHas paboTta 48 48
Jlexrum (J1) 16 16
[Tpaktugeckue 3ausTust (113), 32 32
CamocrosrenpHas padora oOygaromierocs: (CPO) 60 60

Buna npomexyrodHoii artectaiuu | 3a4ueT (3) 3 3
HUTOTI'O: Obmas TpyaI0eMKOCThb yac. 108 108

3.e. 3 3




V. COIEP)KAHUE PABOYEN ITIPOI'PAMMBI JUCITATLIIAHBI.

5.1 Pa3zgenanl QMCOMIUIMHBI U KOMIIETEHIMH, KOTOpble (opMupYyIOTCS MNpPH HX

HU3y4YeHUH
Ne HaunmeHoBaHue Kon
pas- | pa3zeia Coaepixanue pasiena KOHTPOJIN-
aena pyemoi
KOMIIeTEeH-
101071
1 2 3 4
1. | Ummynuter. Bunabr [Ipeamer u 3amaun ummyHosiorun. Cssse | OIIK-5 /11
MMMYHHUTETA. npeaMeTa ¢ Jp. aucuumuinHamu. Hcrtopus
Bpoxnennsii UMMYyHOJIOTUH. TepMUH «UMMYyHUTET» (OT
uMMmyHHTET. DakTophl | Jar. immunitaS — OCBOOOXKICHHUE OT Yero-
BpPOXJACHHOTO a100, HENPUKOCHOBEHHOCTb) MPUMEHSIICS
MMMYHHUTETA. y)K€ B CpelHHE BEKa IPU OCBOOOKICHUH,

HarpuMep, KpeCcTbsiH OT MojJaTeil, a B Halle
BpeMs OH Hamen ynoTpeOjeHue y
JUTIJIOMATOB. Bbrnongornueckuii CMBICH
TePMHUHA «UMMYHUTET» OYE€Hb  TOYHO
COOTBETCTBYET CMBICIIOBOMY 3HAYCHHUIO TEX
MPOIIECCOB, KOTOPHIE  HaNpaBJ€Hbl  Ha
3aINTY, HETIPUKOCHOBEHHOCTb,
OCBOOOXK/IECHHE OPraHU3Ma OT OMOJIOTHYECKH
AKTUBHBIX BEILIECTB — AaHTUT'€HOB.

Buabl uMMyHHUTETA CIIEYIOIIHE.

1. HacnencTBeHHbIi WMMYHUTET
(BpOKICHHBIH, WU BHJIOBOH)
OOHapy)XHBaeTCsl yxe IMpH POXICHUH U
ABJISIETCS.  TEHOTHUIIMYECKUM  MPU3HAKOM,
KOTOpBI TiepenaeTcsa Mo Hachaeactsy. OH
MO3KET ObITh BUAOBBIM M UHIUBUAYAIbHBIM.
BunoBoii MMMYHHUTET — HEBOCIIPUMMYHUBOCTh
OZIHOTO BHJA >KMBOTHBIX HWJIM 4YEJIOBEKa K
MUKpPOOpPraHu3Mam, BBI3bIBAOIIIUM
3a0oneBanust 'y aApyrux BujgoB. OH
FEHETUYECKU JETEPMUHHUPOBAH Yy YEJIOBEKa
Kak OMOJIOTMYECKOTO BU[A, T. €. YEJIOBEK He
0oJeeT 300HO3HBIMU 3200JIEBAHUSMU.
WNunuBuayanbHbli BPOKIAEHHBIH UMMYHUTET
— TIAaCCUBHBIA, Tak Kak oOecrednBaercs
nepegayeid MMMYHOIJIOOYIMHOB IIJIOTY OT
MaTepu dYepe3 IUIALCHTY (TUIaleHTapHbIN
UMMYHUTET), u, TaKUM obpazom,
HOBOPOJKJICHHBIN 3allUIeH OT WH(EKIUH,
KOTOPBIMHU TiepedoJiesia Math.

2. [TpunoOpeTeHHBIM MMMYHUTETOM
Ha3bIBalOT  TaKyl  HEBOCIPUUMYHUBOCTH
OpraHu3Ma 4YeloBeKa K HH(PEKIMOHHBIM
are’ram, kotopas GopMupyeTcsl B Ipolecce
€ro  UHAMBUAYAJbHOTO  pPa3BUTUA U




XapaKTepU3yeTcs CTpOTOM
Cenu(UIHOCTBIO. On BCEr/a
UHAMBUAYaJIbHbIM, HE Iepemaercs 1o
HACJIE/ICTBY, U MOXET OBITh €CTECTBEHHBIM U
UCKYCCTBEHHBIM.

EctecTBeHHBII MPHOOPETECHHBIIT UMMYHUTET
— 3TO PE3YyNbTAT BCTPEUYH C BO3OYIUTEIIEM.
OH TmosBAsSETCSs TOCIE TIEPEHECEHHOTO
UHQEKIIMOHHOTO  3a00JIeBaHUS WM TpU
OBITOBBIX CKPBITBIX KOHTaKTax c
HEOOJIbIIMMHU J103aMU MHUKPOOHBIX areHTOB.
[NocTuH(pEKITMOHHBI MMMYHUTET BCET/a
AKTUBHBIN " dopmupyercs rnociue
NIEPEHECEHHOMN uH(peKIny; MOXKET
COXpaHATbCS B  TEYEHHE  JUIUTEIBHOTO
BPEMEHH, NHOTJ]a B TEUYEHUE BCEH KU3HU.
HckyccTBeHHBIM IPUOOpPETEHHBIN
MMMYHUTET BO3HHMKAaeT MpPU HMMYHHU3ALHUU
(BakmuHaiuu). VcKycCTBEHHBI MMMYHHTET
MOXHO CO3JaBaTh AaKTUBHO M ITaCCHUBHO.

AKTHUBHBIN dbopmupyercs BBEJICHUEM
AQHTUTE€HHBIX IIpenaparos, BAKIUH,
AQHATOKCHHOB.  [lacCMBHBII =~ MMMYHHUTET
bopmupyetcs BBEJCHUEM TOTOBBIX

CBIBOPOTOK W HWMMYHOTJIOOYJIMHOB, T. €.
TOTOBBIX AaHTHTEIL.

KpomMe TOro, HMMMyHUTET MOXET OBITh
CTEpPWIbHBIM  (OpraHu3M  CBOOOJIEH  OT
COOTBETCTBYIOIIETO BO3OYAUTEIIS) "
HECTEPWIbHBIM (BO30YIUTENH COXPAHSIETCS B
OpraHu3Me, M TOJIBKO TPH 3TOM YCIOBHHU
HOIEP)KUBAaETC  MMMyHHTET —  thC);
T'YMOPAJIbHBIA, KJICTOYHBIA, T'yMOPaIbHO-
KJICTOYHBIH, KJICTOYHO-TYMOPAJIBHBIA; IO

HAIPaBIIEHHOCTU — aHTUOaKTepuaIbHBIN,
AHTUBUPYCHBIH, AHTUTOKCUYECKUH,
POTUBOOITYXOJIEBBIH,

AQHTUTPAHCIUIAHTALIMOHHBIH.
K Hecnemuduyeckum QaxtopaMm 3anIuThI

(BUIOBO# UMMYHUTET) OTHOCSITCS:
MEXaHHUYECKUE (AaHATOMHUYECKHE: KOXa U
CJIN3HUCTHIC JIBIXaTEIbHBIX yTeH,
KEIyOYHO-KUIICYHOTO TpPaKTa,

MepLaTeIbHbII SIUTEIUN u CIIU3b
JIBIXaTEeNIbHOTO TPakTa), OapbepHas (QyHKUUS
auM@Oy3NoB;  HOpMajbHasg  MHKpodIopa
OpraHu3Ma; (bU3NKO-XUMHUYECKHE
(pepmentsr, B mepByto ouepenp, KKT;
peakuus Cpelbl; OpraHu4YecKue KUCIOTHI U
ap.), o0ecrieunBaronue JECTPYKIUIO
AQHTUT'CHOB; Hecnenupuueckas
UMMYHOOHOJIOrHYecKast 3alIuTa,




OCYILIECTBIIAEMAs HOPMAaJIbHBIMHU
UMMYHHBIMU KJIIETKAMU WM T'yMOpaJIbHbIMHU
KOMIOHEHTaMHu  ((parouuTo3, HOPMAJbHBIC

KWJIEPHI, cucrema KOMILJIEMEHTA,
BOCHAJICHUE, WHTEP(HEPOHBI, HHTUOUTOPHI
CBEPTHIBAHUS KpOBH, (UOpPOHEKTHH,
JINXOPAJKa, IJ1aBHAs cucrema
TUCTOCOBMECTUMOCTH). Otu

UMMYHOOHOJIOTHYECKHE Oapbephbl YIaCTBYIOT
B TIOTJIOIICHUU W JIECTPYKIIMM aHTUTCHA KaK
qy)KepOJHOTO BEIIECTBA, a TaKXkKe BO
B3aMIMOJICHCTBUM  CO  CIEIU(DUICCKUMU
dbakTopamMu 3aIlUTHI.

K crenuuaecKkum (hakTopam
(mproOpeTeHHbIE HMMYHHUTET) OTHOCSTCS:
AHTUTEN000Pa30BaAHNUE; MMMYHHBII

¢darounTo3 WM KWUIepHas  (QyHKUUA
UMMYHHBIX Makpo(aroB ¥ JIMMQOLHUTOB;
TUIEPYYBCTBUTEIBHOCTD HEMEJJIEHHOTO
THUIIA, TUIEPYYBCTBUTEIHHOCTD
3aMEeJUICHHOTO THUIa; HMMYHOJIOTHYEecKas
MaMsATh; UMMYHOJIOTHYECKasl TOJIEPAHTHOCTb.

Jlumbounnas
cucrema.
NMmyHOKOM-
NETEHTHBIE KIIETKH.

NMmmyHHas  cucreMa —  COBOKYIHOCTB
OPraHoB, TKaHEeu 3| KJIETOK,
obecreynBaroNX KJIETOYHO-TEHETHYECKOe
MOCTOSIHCTBO Ooprasusma. NmmyHHas
cuctema YyelioBeKa obecrieunBaeT
cnenupuUecKylo 3alluTy OpraHu3Ma oOT
TEHETHMYECKH YYKEPOTHBIX MOJIEKYT U
KJIETOK, B TOM YHCJI€ HWH(EKIIHMOHHBIX
areHToB — OakTepuii, BHUPYCOB, TPUOOB,
MPOCTEUIIINX.

LlenTtpanpuble U nepudepuveckre OpraHbl
UMMYHHOHN CHUCTEMBbI

[lenTpanbHbie (MEPBUYHBIC): KOCTHBIA MO3T
— KpPOBETBOPHBIN OpraH, BUJIOUKOBas Kele3a
WIH TUMYC, JTUM(OUIHAS TKaHb KHUIIEYHHKA
SBISIOTCST ~ MecTaMd T depeHInpPOBKU
HNOMYNALHNA TUM(POIUTOB.

[Tepudepuueckue (BTOPUYHBIC): CEIIC3CHKA,
aumbaTHUecKue y3IIbI, MUHJIATUHBI,
CKOIUICHUS TuMGbOUTHOM TKaHU B
COOCTBEHHOM CJIO€ CJIHM3UCTBIX 000J0YeK
KUIIEYHOTO TuHa (accolMUpOBaHHAs C
KAIIEYHUKOM U OpoHXamMu JuMQpougHAS
TKaHb) OpPraHbl IMMYHUTETA 3acelstorcs B-
u T-mumbonrTaMu U3 HEHTPaTbHBIX OPTaHOB
UMMYHHOW CHCTEMBI; MOCJe KOHTAaKTa ¢
AHTUTEHOM B OTHUX OpraHax JUMQOIUTHI
BKITIOYAIOTCS B PELIUPKYISIHIO.
Krnerku-npeniiecTBEeHHUKI
UMMYHOKOMITETEHTHBIX KJIETOK

OIIK-5 /11




IPOIYLUPYIOTCS KOCTHBIM MO3TOM.
Hekoropble IOTOMKHM CTBOJIOBBIX KJIETOK
craHoBsATcs  JuMpormtamu. JIumpounuTsl
NOAPa3AeisAIoT Ha 1Ba kinacca — T u B.

Cenezenka 3acensiercss JAUMQOLIUTaAMU B
NO3/IHEM SMOPHOHAILHOM TEPHOJAE M TOCIe
poxneHus. B Oenoil mymbre UMeErOTCA
TUMYC3aBUCHUMbIE U  THUMYCHE3aBHUCHMBbIE
30HBI, KOTOPBIE 3aCEeIAI0TCS T-B-
mamdoruramu. [lomagaromue B opraHu3m
AQHTUTE€Hbl  UHAYLUPYIOT oOpa3oBaHue
auM(oOIacCTOB B TUMYC3aBUCHMOW 30HE
CEJIE36HKH, a B THUMYCHE3aBUCHUMOH 30HE
oTMedaetcst mposudepaius JTUMEGOIUTOB U
00pa3zoBaHue MIa3MaTHYECKUX KIETOK.

3pensie B- u  T-num@ouutsl 3acenstor
nepudepuueckre TUMPoy3isl. JIumbouTs
IOCTYMAalOT B JUM(pATHYECKHE Y376l IO
adbdepeHTHBIM JTHUM(PATHIECKUM  COCYAaM.

[Tepemenienue TUMQOIIUTOB MEK Y
TKaHSIMH,  KPOBEHOCHBIM  PYCIIOM U
muMmdoyznamu MTO3BOJISIET aHTUTEH-

YYBCTBUTEJbHBIM KJIETKaM OOHapyXHBaTh
AQHTUTEH U CKaIUIMBAaThCS B T€X MeCTaxX, IIe
MPOUCXOTUT  UMMYHHas  peakius, a
pacnpocTpaHeHue M0 OpraHU3My KIIETOK
namMsiTd ¥ HUX TOTOMKOB  IO3BOJISET
IUMOUTHOM cUCTeMeE OpraHu30BaTh
TreHEepaJTu3uPOBAHHBI UMMYHHBIN OTBET.

K knerkaM HMMMYHHOW CHCTEMBI OTHOCST
auMdonUTHI, Makpodaru u Apyrue aHTUTEH-
NPEJICTaBISIIOINE KIETKU (A-KJIETKH, OT
aHIJl. acCcessory — BCIOMOTaTeNbHBIN), a
TaKKe Tak HasbiBaeMylo Tpethio (O-)
HNOMYNSILIMIO  KIETOK  (T.e. KJIETOK, He
UMEIOUIUX  OCHOBHBIX  TOBEPXHOCTHBIX
MapkepoB T- u B-mumdonuros, A-KIETOK).
[Tpoucxoxaenue u CO3pEBaHMUE.
PononavanpHuieli Bcex KIETOK KpOBH, B
TOM 4ucie JTUMGOIMTOB, SBISETCS €AuHas
CTBOJIOBas KjeTka KocTHoro wMo3ra. OHa
reHepupyer 1Ba TUMA KIIETOK-
MPEIIIECTBEHHUKOB — TUMGOUIHYIO
CTBOJIOBYIO KJIETKY M MpEIIIeCTBEHHHKA
KIIETOK KpacHOM KpOBH, OT KOTOpPOH
IOPOUCXOIAT M KIETKU-TIPEAIIECTBEHHUKU
JEUKOLUTOB U MaKpo}aros.

Ob6pa3oBanue u Co3peBaHue
MMMYHOKOMIIETEHTHBIX KIIETOK
OCYILIECTBIISIETCS. B LEHTPAJIbHBIX OpraHax
ummyHutera (s T-numdorutoB — B
tumyce).  Knerku-npemmecrseHHuku  T-




AUMQOIUTOB MOMAAAIT B TUMYC, T1ie npe-T-
KIIETKH (TUMOLIUTBI) CO3pEBAIOT,
npompepupyroT u IIPOXOJIAT
(G epeHInPOBKY Ha OTJIE/IbHbIE
CyOKIIacchl B pe3ysibTaTe B3aUMOJICHCTBUSA C
SMUTETHATLHBIMU " JCHIPUTHBIMU
KJIETKaMU CTPOMBI W BO3JCHCTBHUSA
TOPMOHOTIOTOOHBIX TIOJTUTICTITHTHBIX
¢daxTopoB, CEKPETUPYEMBIX
SMUTETHATLHBIMU KJIETKaMHU TUMYCa
(ampdal-TEIMO3HH, THMOIIO3THH, TUMYJIUH H
ap.).

[pn  nuddepenunpoBke  T-nuMdporUTHI
npuoOpeTaroT OTIpEIeNIEHHBIN Habop
memOpanHbix ~ CD-mapkepoB.  T-kietku
pa3nensoT Ha CcyOnomymsiuu B
COOTBETCTBUU C UX (yHKIUEH U mpoduiaem
CD-mapkepos.

T-muMQOIUTEl  pacro3HAIOT AHTHICHBI C
MOMOIIBIO  JBYX  THIIOB  MEMOpaHHBIX
TJINKOTIPOTENHOB - T-KIeTOYHBIX
peuentopoB  (cemMencTBO 1g-mo106HBIX
Mosiekynn) u CD3, HekOBaJICHTHO CBSI3aHHBIX
Mexay coboit. X peuentopsl, B OTINYKE OT
aHTHUTEN W penenTopoB B-mumdonnTtos, He
pacmo3HaloT CBOOOJHO  LUPKYIUPYIOLIUE
anTureHsl. OHM PacHO3HAIOT MENTHIHBIE
(GparMeHThl, IpeAcTaBiIsieMble UM A-
KJIETKAMU 4epe3 KOMIUIEKC YYKEPOIHbIX
BEIIECTB C COOTBETCTBYIOIIUM  O€JIKOM
TJIABHOU CHUCTEMBI TMCTOCOBMECTUMOCTH 1 1
2 Kknacca.

OcHoBHas byHKIIHSA B-knerok -
muddepeHunanus B pe3yabTaTe aHTUTE€HHOM
CTUMYJSIIMM B  IUIA3MaTHYECKUE KIIETKH,
IPOAYLUPYIOLIHE aHTHUTEIIa, T.C.
s dexTopHOE ydacTHE B TYMOPAIBbHBIX
UMMYHHBIX peaxusx. CymectByer
HECKOJIbKO MOATUNOB B-nmuMdonuTos.
Ob6pasoBanue B-knerox y wioaa
IPOMCXOIUT B IEUEHH, B JaJbHEWIIEM — B
KOCTHOM MO3r€.

Aunturensl. Bunel.
Knaccudukanus.
CBoiicTBa.

AHTHUreHBl 00JIAAI0T PAIOM XapaKTEPHbIX
CBOMCTB: @aHTUI'€HHOCTBIO, CIIELU(PUIHOCTBIO
1 HUMMYHOT€HHOCTBIO. AHTUT€HAMH MOTYT
OBbITH O€JKH, MOJIMCaXapy/ibl U HYKIEHHOBBIE
KUCJIOTHl B KOMOMHALMM MEX1y cOO0O0W min
JUNUJAMHU. AHTHUT€HaMM SIBJISIOTCS JIHOObIE
CTPYKTYPBI, HeCcyllue [IPU3HAKU
TE€HETUYECKON Yy)KEPOJIHOCTHU u
pacro3HaBaeéMble B OTOM  KayecCTBe
UMMYHHOH CUCTEMOIA. HawuOomnbiueit

OIIK-5 U/11
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UMMYHOTEHHOCTBIO ~ 00Ja1al0T  OENIKOBBIC
AQHTUTCHBl, B TOM 4YHUCIE OaKTepUAbHBIC
9K30TOKCHHBI, BUPYCHAs HEHpaMHHU1a3a.
lanTeHsl 00JANAIOT AHTUTEHHOCTHIO, YTO
00yciI0BIUBaET ux crneun(pUIHOCTb,
CHocOoOHOCTh n30MpaTeIbHO
B3aUMOJICHCTBOBATh C AaHTHTEIAMH  HJIH
peuentopamu JUMQOIMTOB, ONPEACIATHCS
UMMYHOJIOTHUECKMMHU peaKkiusMu. [ anTeHsl
MOTYT  CTaTh ~ MMMYHOTCHHBIMH  IIpH
CBSI3BIBAHMHM C MMMYHOTCHHBIM HOCHUTEIIEM
(mampumep, OenkoM), T.e.  CTAHOBSITCS
TIOJTHBIMHU.

3a crnenu@UYHOCTh AHTUTEHA OTBEYACT
ranTeHHas 4YacTh, 33 HWMMYHOT€HHOCTh —
HocuTenb (uamie Oenok). MIMMyHOreHHOCTh
3aBUCHT OT psa NPUYHH (MOJICKYISIPHON
MacChl, TOJBM)KHOCTH MOJIEKYJ AHTHUTCHA,
GOpMBI,  CTPYKTYpBI,  CIIOCOOHOCTH K

W3MEHEHUIO).

AHTHTEHHOCTb OeKOB SIBIISICTCS
MPOSIBJICHHEM WX UYYKEPOIHOCTH, a ee
cnenu(UIHOCTH 3aBHCUT oT
AMHHOKHCIIOTHON MOCJIeIOBATEIbHOCTH
0enKoB, BTOPUYHOW,  TPETUYHOH U

YETBEPTUIHOM (T.€. OT 001Iel KoHDOopMAaIH
OCIIKOBOM  MOJICKYJBI)  CTPYKTYPBI,  OT
MOBEPXHOCTHO PacroI0KEeHHBIX
JNETEPMUHAHTHBIX TPyNl U  KOHIEBBIX
AMUHOKHUCIIOTHBIX ocTaTkoB. KostongHoe
COCTOSIHUE u PacTBOPUMOCTD -
00s3aTeNbHbIe CBOMCTBA AHTUICHOB.
BunoBas - xapakrepHa Ui BceX ocoOei
oaHoro Buja (obmue snutonsl). I'pynmoBas
— BHYTpM BUJa (M30AHTUTCHBI, KOTOpPHIE
XapaKTepHbl AN OTHCNIBHBIX  TPYIII).
[Tpumep — rpynmsl kpou (ABO u ap.).
['erepocneniupuaHOCT, - HamU4YUe OOLIUX
AQHTUTECHHBIX JETEPMUHAHTY OpraHU3MOB
pa3IMYHbIX ~ TAaKCOHOMUYECKHX  TPYIIIL.
Nwmetores NEePEeKPECTHO-PearnupyoIine
aHTUTeHbl y  Oaktepuii W TKaHel
Makpoopranusma. a) Auturen @opcmana —
TUTTUYHBII MePEKPECTHO-pearupyrouui
AQHTHUTEH, BBISBIEH B DJPHUTPOIMTAX KOIIEK,
cobak, oOBell, MOYKEe MOPCKOH CBUHKH; O)
Rh-cucrema sputporuroB. Y denoBeka
Rh-aHTHreHbl arrOTHHUPYIOT aHTUTENa K
spuTponuTaM obe3bssH Macacus rhesus, T.e.
SIBJISTFOTCS NEPEKPECTHBIMU; B)
U3BECTHBI oOmue aHTUTEHHBIC
JETEPMUHAHTBl JPUTPOIMTOB YeNOBEKa U
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NAJIOYKU YyMbl, BUPYCOB OCIIbl ¥ TPHUIIA; T)
elle npumep — 010K A CTPENTOKOKKA U
TKaHU MUOKap/a (KJIalaHHbIi anmapar).

[Monobnas aHTUT €HHAs MUMUKpPHS
oOMaHBIBaeT HUMMYHHYIO CHUCTEMY,
3aIUIIACT oT ee BO31€HCTBUA

MUKpoOpranusMmbl. Hannuue nepekpecTHbIX
AQHTUTEHOB CIIOCOOHO OJIOKUPOBATH CUCTEMBI,
pacno3HaIoINE YY)KEPOJAHbIE CTPYKTYPBI.
Craguocrenn(uaHOCTb. Nmerotcs
AQHTHUT€HBI, XapaKTEepHbIE JJISl ONPEAEIEHHBIX
cTaaui pa3BUTHS, CBSI3aHHbIE c
MopdoreHe3oM. Anbda-deronporens
XapakTepeH J1sl SMOPHOHAIBHOTO Pa3BUTHS,
CHUHTE3 BO B3POCIOM COCTOSIHUM PE3KO
YBEJIMYUBAETCS MIPH PAKOBBIX 3a00JIEBAHUSX
MEYEHHU.

XKryrukosble, wiu H-Ar, nokanusyrorcs B
JOKOMOTOPHOM ammapare OakTepuil — Hux
kKrytukax. OHH  TPEACTaBISIOT  cO00i
SMUTOMBI  COKpaTUTENbHOTO  Oenmka  —
¢bnarennuHa. [lpu HarpeBanuu QuiaremumH
JneHatypupyer (TepMmonaOuibHblil), U H-Ar
Tepsier cBoto crnenupuyHocth. deHon He
JIEWCTBYET Ha 3TOT AT.

Comarmueckuii, wmm O-Ar, cBsg3aH C
KJIETOYHOU CTeHKOUM OakTepuii. Ero ocHOBY

coctaBisier JIIIC, Tepmocrabunmen — He
paspyuiaercs Ipu AJUTEIBHOM KHUISTYEHUU
(y TIp- OakTepuit cnenupuIHOCTh
ompenensercs Je30Kcucaxapamu
MoJMcaxapuaoB JITIC). OnHako
COMATHUYECKU AT TOABEPKEH JIEUCTBUIO
abJACTU]IOB (bopmarnuna), CIIUPTOB,

HaApPYIIAIOUIUX €r0 CTPYKTYPY.
AHTUTEHBI  TrUcTOCOBMecTUMOCTH. llpu

nepecagkax OpPraHoB BO3HUKACT npo6neMa
COBMECTHMOCTH TKaHCﬁ, CBsiA3aHHasd1 CO
CTCIICHBIO HUX TI'CHCTHYCCKOIO  pOACTBA,
pe€akuusiMu OTTOPIKCHUS JYXEPOAHBIX

AJIJIOT'CHHBIX n KCCHOI'CHHBIX
TPaHCIIJIAHTATOB, T.C. HpO6JICMaMI/I
TPaHCIINIAHTAITHOHHOTI'O HUMMYHHUTCTA.

CYI_HGCTByeT paAd TKAaHCBBIX AHTUI'CHOB.
TpaHCHHaHTaL{I/IOHHHC AHTUI'CHBI BO MHOT'OM
OoNpCACIIIIOT HHANBUAYAJIbHYIO aHTUTCHHYIO
CHeHI/I(I)I/I‘lHOCTL opraHu3ma. COBOKYHHOCTB

T'CHOB, ONPCACIIAOIINX CHHTC3
TPAHCINIAHTAIUOHHBIX AHTUTCHOB, IMOJIyUHUJIa
Ha3BaHUC rJIaBHOM CUCTCMBI

TUCTOCOBMECTHUMOCTH. Y IIOJIe OHa 4acTo
HaspiBaeTcss  cucremoir  HLA  (Human
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leucocyte antigens), B cBsA3M C YCTKUM
IIPEICTaBUTEIILCTBOM Ha JeKoIUTax
TPaHCIUIAHTAIIMOHHBIX ~ AHTUTE€HOB. [ '€HbI
ATONW CHCTEMbI PAaCIOJIOXKEHbl HAa KOPOTKOM
ieye xpomocombl C6. Cuctema HLA - sT0
CUCTEMa CWIbHbIX aHTUreHoB. CrekTp
mosekyn MHC yHukaneH ajis opraHusma,
9TO  OMNpeNeNisieT €ero  OHOJOTHMYECKYIO
VMHAMBUAYAJIbHOCTh U TO3BOJIAET pa3inyaTh
«4y’)KO€ ~-HECOBMECTHUMOEY.

CeMb TIE€HETUYECKHX JIOKYCOB CHCTEMBbI
pa3zesieHbl Ha TpU KJacca.

['ens! nepBoro kjiacca KOHTPOJIU3YIOT CUHTE3
AHTUTEHOB KJlacca 1, ompeaensoT TKaHEeBbIe
AQHTUTE€Hbl U KOHTPOJIUPYIOT THUCTOCOBMEC-
TUMOCTb. AHTHUI€HBl Kjacca 1 omnpeaemnsior
WHINBUIYTEHYIO AHTUTCHHYIO
CHEU(PUIHOCTh, OHU MPEJICTABIISIOT JII0ObIE
qyXEPOJHbIC aHTUTECHBI T-IIUTOTOKCHYECKUM
aumbonuTaM.  AHTHreHel  Kkiacca 1
MpEe/ICTaBJIeHbl Ha  IOBEPXHOCTH  BCEX
aapocoaepxkaunux kinetok. Monekynst MHC
Kiacca 1 B3aUMOJAEHCTBYIOT C MOJIEKYJIOH
CD8, »skcmpeccupyeModi Ha MemOpaHe
MpeIIECTBEHHUKOB IUTOTOKCUIECKHIX
mumoruros («CDy» — claster difference).
I'enst MHC «xmacca 2 KOHTPOJMPYIOT
aHTUreHbl knacca 2. OHHM KOHTPOJHMPYIOT
OTBET K THUMYC3aBHCHUMBIM aHTUT€HAM.
AHTUTEHBI KJacca 2 DKCIPECCHUPOBAHBI
IPEUMYILIECTBEHHO Ha MeMOpaHe HMMY-
HOKOMIIETEHTHBIX KJIETOK (IIpexae BCEero
MakpodaroB u B-numdouuros, yacTuyHO-
akTUBUpOBaHHBIX T-nuMmdonuToB). K asToM
e rpymrie reHoB (TouHee — obmactn HLA-
D) otHOCATCS TakKe TEHbl Ir  -CHJIBI
MMMYHHOTO OTBeTa W TeHbl [|S-Cynpeccuu
nuMMyHHOTO oTBeTa. AHTUreHbl MHC kitacca
2 o0ecrneuynBalOT B3aUMOJICHCTBUE MEXKAY

Makpodaramu u B-nmumdonmramuy,
Y4aCTBYIOT BO BCEX CTaIUsX HMMYHHOTO
oTBeTa  —  NPEICTAaBICHUM  AHTHICHA
Makpodaramu T-mumdonuram,
B3aUMOJICHCTBUHN (koomepanum)
makpoparoB, T- u  B-numdouutos,

i hepeHIUPOBKE HUMMYHOKOMIIETEHTHBIX
KJIETOK. AHTUTE€HBbl Kjlacca 2 MPUHUMAIOT
ydactue B (dhopMupoBaHUH
MPOTUBOMHUKPOOHOTO, TPOTUBOOIYXOJIEBOTO,
TPAHCIUIAHTAI[MAOHHOTO W JPYrMX BHUIOB
uMMmyHuTeTa. CTPYKTYphl, C TOMOIIBIO
koTopeix Oenku MHC xmaccoB 1 m 2
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CBSI3BIBAIOT AHTUTCHBI (TaK Ha3bIBaeMbIC
aKTHBHbBIE LEHTPBI) o YPOBHIO
cnenu(puIHOCTH yCTyHaroT TOJIBKO
AKTHUBHBIM IICHTPaM aHTHUTEIL.

I'enst MHC kitacca 3 KOIUMPYIOT OTAENbHbBIC
KOMIIOHEHTbl ~ CHUCTE€Mbl  KOMIIJIEMEHTA.
[IpouieccuHr aHTUIEHOB — 3TO UX CynapOa B
opranusme. OHOM U3 BaXHEHIINX (QYHKIUH
Makpoharon SBIISICTCS nepepadoTka
AHTUTEHA B HMMYHOT€HHYIO (opmy (31O
COOCTBEHHO U €CTh IIPOLIECCUHI aHTUI€HA) U
IPEJICTAaBICHUE €r0 MMMYHOKOMIIETEHTHBIM
KJIeTkaM. B mporeccuHre, Hapsamgy ¢
Makpodaramy, ydacTByloT B-numonursl,
JICHJPUTHBIC KIeTKH, T-TUMQOIITEL.

OHIIOTEHHBIE

MMMYHOPETYJIATOPBI.

Knerounslit u
T'yMOpPaJIbHBIN
MMMYHUTET.

Hutoxkunsl. OmHOM U3  0COOEHHOCTEH
HMMYHOKOMIICTCHTHBIX KJICTOK, ocobenHo T-

TUM(OIIUTOB, SIBJISICTCSI CHOCOOHOCTD
MpPOIyLUpOBaTh  OOJBIIOE  KOJUYECTBO
pacTBOPUMBIX  BEMIECTB -  ITUTOKUHOB
(MHTEPIICUKIHOB), OCYIIECTBIISIONIUX
peryasTopHbie  (PYHKITHH. [{uToxkuHBI

YYaCTBYIOT TaKXe B PETYISINH arornTo3a, B
npoiudepanuy, aHTHOTeHe3e | JIPYTHX
KJIeTouHbIX Tmponeccax. CdopMupoBaiuch
B3TJISIbl HA €JMHYIO0 IUTOKUHOBYIO CUCTEMY,
KOoTOpas o0beuHsCT UHTEP(EPOHHI,
UHTEPJCHKUHBL,  KOJOHUECTUMYIUPYIOIINE
dakTopsl U Apyrue (GaxkTopsl pOCTa U UMEET
Oonpioe  3HayeHHWe B OOeCHeYeHUu
romMeocTtasza opranusma. HMx ompenenenue
(IIMTOKUHOBBIT pouIIh) JaeT
JOTIOTHUTEIBHOE MpeJICTaBJICHHE 0
COCTOSSHUM HMMMYHHOU cucTeMbl. B 1menom
roMeocTa3  opranmsma  oOecredrBaeTcs
COTJIaCOBAaHHOM paboroit
(B3aMMOICHCTBHEM ) MMMYHHOM,
SHJIOKPUHHOW U HEPBHOM CHUCTEM.

LUTOKHMHBI ~ CEKPETUPYIOTCA  Pa3IUYHBIMU
KJIeTKaMHu (JIuMdormTamMu, MakpodaramMu
ap.) B nporecce MEXKJIETOYHOTO
B3aMMOJICIICTBUSI B OTBET HAa AaHTUTCHHOE
pasznpakeHue (MHPEKIMOHHBIA areHT) U B
HOpME HaIpaBJISIIOT MMMYHHBIH OTBET IIO
HanOoJee 3(h(HheKTUBHOMY ITyTH.
[IpoBocnanurensHpie 1UTOKUHBI - WJI-1,
ni-6, WJ-8. WJI-12, daxktop Hekpo3a
omyxoneit (P®HO) anbda, wunTepdhepoHs!
(D) anba M raMMa CHHTE3UPYIOTCS U
JNEHCTBYIOT ~Ha  UMMYHOKOMIIETEHTHBIC
KJIETKU Ha PaHHUX CTaIUSIX BOCTIAJICHUS.
[IpotuBoBOCTanUTENbHBIE MTOKUHBI (MJI-4,

OIIK-5
15910
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WJI-10, WJI-13, ®HO O6era) cOCTaBISAIOT
aJIbTEPHATUBHYIO IIPOBOCTIAJIUTENbHBIM
LIUTOKMHAM  TpyIIly, OrPaHUYMBAOLIYIO
pazButue  BocnaseHus.  CymiecTBeHHOE
3Hauenne umeer WMJI-4, ypoBeHb KOTOpPOTO
SIBIISICTCS. OJTHUM M3 KPUTEPUEB OLICHKU Th2-
orsera. WJI-4 - @dakrop akrtuBauuu B-
TUMQOIUTOB, SBJIETCS POCTOBBIM
(GakTOpOM JUIS TYYHBIX KIJIETOK, T-KJIETOK.
WJI-4 cuntesupyercss u cekperupyercss Th2
KJIETKaMH.

[To xapakTepy OMOJIOTHUECKOTO ACUCTBUS U
CTPYKTYpHOM  OpraHM3ali  BBIJIEJSIIOT
HECKOJIBKO T'PYII HUTOKHUHOB.

I'emomnoatunbl — (akropsl pocta kinerok. K
HUM OTHOCAT uHTepnelkunsl (M1JI), kotopsie
MPOAYUHUPYIOTCS aKTUBUPOBAHHBIMHU T- 1 B-
auMmouuTaMy, Makpogaramu, KJIeTKaMu

CTPOMBI TUMYCA. D yHKIMOHAIbHAsS
AKTUBHOCTb  JTHUX  MEIMAaTOPOB  HMMEET
Pa3HOHAIPABIICHHBIN Xapaxkrep.

Wurepnetikuner (MJ1-2-W1J1-7, UJI-9, NJI-11,
NJI-13, UJI-15) obecnieunBarOT CTUMYIISILIMIO
pocta, nuddepeHIMPOBKY U akTUBaLuoO T-,
B-mumdonuros, NK- kierok, makpodaros,
IPaHYJIOLUTOB W MOHOILIMTOB, YCHUJICHHE
aKTUBHOCTH TY4YHBIX KJIETOK U Jp.

K sTo#i Xe rpymmne reMomno3THHOB OTHOCAT
KoJoHuecTumynupyromue ¢paxkropbl (KCD),
KOTOpbIE  KOHTPOJHUPYIOT  CO3pEBaHHE,
npoiupepalulo M aKTHBALMIO  KIIETOK

UMMYHHOH CUCTEMBbI (TpaHyJIOLHUTOB,
MOHOIIMTOB, MaKpo}aros).

NMMyHHBIT OTBET - 3TO enb
MOCJIEZIOBATEIbHBIX CIIOMHBIX

KOOTIEPAaTHUBHBIX IPOIECCOB, HIAYIIUX B
MMMYHHON CHCTEME B OTBET Ha JCHCTBHE
AHTUTEHA B OpraHU3Me.

Paznuyaror: mepBUYHBIM WMMYHHBIH OTBET
(BO3HHMKAeT TMpU TEpPBOM  BCTpeUe C
AQHTUTE€HOM); BTOPHYHBI MMMYHHBIH OTBET
(BO3HHMKAeT TIpH TIOBTOPHOW BCTpedYe C
AHTUTEHOM).

JIt060¥i MMMYHHBI OTBET COCTOUT U3 JBYX
da3: UWHAYKTHBHAs, TMpEACTAaBICHUE W
pacno3HaBaHUe aHTUT'CHA, BO3HHUKAET
CIIOKHAs Kooneparus KJICTOK c
MOCJIEIYIOLICH npoiudepanueit 51
g hepeHInPOBKOiA; MPOIYKTHUBHAS;
0OHapyXHBAIOTCS TMPOAYKTHI HMMYHHOTO
OTBETA.

I[I[py  nNepBMYHOM  HMMMYHHOM  OTBETE
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UHAYKTHBHAs (¢a3a B CPEJHEM MOXKET
JUINTHCS HENENI0, IPU BTOPUYHOM — JI0 TPEX
nHel 3a cuer kierok mnamartu. Cuna u
XapaKTep UMMYHHOI'O OTBETA 3aBHUCST KaK OT
CBOMCTB, JI03bl AHTUICHA, CII0cCO0a €ro
MPOHUKHOBEHUS, JUIATENBHOCTH
IPUCYTCTBHS B OPraHU3ME, TaK U OT PEaKLUU
UMMYHHOM CHUCTEMBl M MEXaHHU3MOB €€
perynsuuu. B UMMyHHOM OTBET€ aHTHI€HBI,
NOTaBILIKE B OPraHU3M, B3aUMOJIEHCTBYIOT C
AQHTUT €HIIPE/ICTABIISIOLUMUI KJIETKaMU1
(Makpodaramu), KOTOpBIE SKCIPECCHPYIOT
AQHTUTE€HHBIE IETEPMUHAHTHI HA IOBEPXHOCTH
KJIETKH U JOCTaBJsOT HHPOpMaIm 00
aHTUTeHEe B  Mnepudepuyeckue  Oprabl
UMMYHHOH CHCTEMBI, TJi¢ TPOUCXOJIUT
ctumyisinus T-xennepos. Jlamee ”MMYHHBIN
OTBET pa3BUBaeTCs IO OJHOMY WJIHU
HECKOJIbKMM  BapuaHTaM  —  ¢opMaMm
MMMYHHOTO OTBETA.

W3BecTHsl cnegyronie GopMbl UMMYHHOTO

OTBETa: - TYMOpaJbHBIH  HWMMYHHUTET,
OCHOBAHHBII Ha BbIpabOTKE
MMMYHOTIJIOOYJIMHOB; - KJICTOYHBIN

UMMYHUTCET, B OCHOBC KOTOpPOTo —
npoaykius 3pdexkropasix T-mumdonuTos; -

HMMYHOJIOTHYE€CKas IIaMsATh, -
HMMYHOJIOTH4YE€CKas TOJICPAHTHOCTD, -
HMMYHOJIOTH4E€CKas THICPPCaKTUBHOCTD

(PI'3T, PTHT).

NMMyHHBIT OTBET XapaKTepU3yeTcs:
crenu(pUIHOCTHIO (peaKTUBHOCTh
HalpaBlieHA TOJBKO Ha  OMpEJeICHHbIN
areHT, KOTOPbIA Ha3bIBAETCS AHTUTCHOM);
MOTEHITUPOBAHUEM (cIocoGHOCTBIO
IPOU3BOJIUTh  YCWJICGHHBI  OTBET  IpHU
MOCTOSIHHOM ~ MOCTYIUICHUM B  OpraHu3M
OJIHOTO u TOTO xKe aHTHUIEHA);
UMMYHOJIOTHYECKOH MaMSTBIO
(crmocoOHOCTHIO pacrno3HaBaTh u
MPOU3BOJIUTH YCHIJICHHBII OTBET MPOTUB TOTO
K€ CaMOro aHTUTeHa MpPU TMOBTOPHOM €ro
MOTa/IaHuU B OPraHu3M, JaXKe €Clid ePBOe U
NOCIEAYIOUIUE  TMOMaJaHus  MPOUCXOJAT
yepe3 O0JIbLINE TPOMEKYTKH BPEMEHH ).
I'ymopanbHbIi MMMYHHBIN OTBET
OCYILECTBIISICTCS ITyTEM BBIPAOOTKU aHTUTEI
(uMMyHOTNIOOYNMHHOB — |g) K dyXepoaHOMY
aHTureny (ot ysat. humor — sxxuakocts). OHU
MUPKYJIUPYIOT B JKUIKOCTSIX OpraHu3Ma u
o0ecrnieunBarOT HEUTPAIU3ALUIO AHTUT€HA.
NMMyHHBIE OTBET Ha THUMYCHE3aBHCHMBIC
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AQHTUTEHBI (JIIIC, OakTepuanbHbIe
[10JIMCAXapH/ibl, BBICOKOIOJIMMEPHBIE OEIIKU
u 1p.) ocymecTBisiercs 6e3 ydgactus CD4 T-
xennepos. B 3TOM mponecce ydacTBYIOT
TOJBKO B-xnerkn, HMEIOIINE
AHTUT€HPACIIO3HAOIIU I
UMMYHOTJIOOYTUHOBEIH penenrtop. [Tpu sTom
UMMYHHBIII OTBET pa3BUBaeTCs OBICTPO,
OObIYHO B pPAHHHUE CPOKM HH(EKIHH, HO
SIBJISIETCS MEHEE COBEpPILEHHBIM. be3 yuactus
T-xenmepHpIX  KIETOK  MPOAYLHUPYHOTCS
aHTUTENa TOJIbKO ojaHoro wusotuna (IgM).
AddunHOCT, (CcHMIa CBS3BIBAHMS) ATHX
AQHTUTENl HHU3Kasg, U HE 00pa3yloTCs KIIETKH
naMsITH.

AHTHTENA.
Kitacecer ummyHorsno-
OyJIMHOB.

Jl1st TyMOpanbHOTO UMMYHHUTETA XapaKTepHa
BbIpabOTKa cHenupuIecKux AHTUTEN
(MMMYHOTTIOOYJIMHOB).

AnTHTENna — cnenuduueckue OeNKu ramma-
rI00YyIUHOBOM TPUPOJIBI, 0Opasyromuecs B
OpraHm3mMe B OTBET Ha AaHTUTCHHYIO
CTUMYJIALIMIO W CIIOCOOHBIE CrHEnu(UIEcKH
B3aMMOJIEHCTBOBATH ¢ aHTHreHoM (in Vivo, in
Vitro). B cOOTBETCTBHHM ¢ MEXIyHApOIHOM

KJ1accuukanuen COBOKYITHOCTh
CBIBOPOTOYHBIX 0eIKOoB, o0JIaarommx
CBOMCTBAMHU AHTHTEIL, Ha3bIBAIOT

ummyHorooymuHamu (19).

VYHHUKaAIBHOCTh aHTUTEN 3aKIIF0YAETCS B TOM,
YTO  OHM  CIIOCOOHBI  crenu(PUIECKH
B3aMMOJICHICTBOBAaTh ~ TOJBKO  C  TEM

AQHTHUTCHOM, KOTOPBIH BBI3BAJI ux
oOpazoBaHue.
YcraHoBIeHO, 91O Ig SIBIISTEOTCSI

[JIMKOTIPOTEMHAMH ~ CBIBOPOTKH  KpOBH,
COCPEIIOTOYCHBI B Y-TJI00YIMHOBOHN (ppakimu
U HUMEIOT  [JOOYJISIPHYIO  BTOPHYHYIO
CTPYKTYpY.

Ilg pasmeneHbl B 3aBUCHMOCTH  OT
JIOKAJIM3aIMK HA TPH TPYIIIIBL:

- ceBopoTouneie |Ig (B kpoBm); -
cekpeTopHbie |g (B cekpeTax — COACPKUMOM
KEIYJTOYHO-KHIIIEYHOTO  TpPakKTa, CJIC3HOM
CEKpeTe, CIIIOHE, OCOOCHHO — B TPYIHOM
MOJIOKE) o0ecreynBaroT MECTHBIN
UMMYHUTET (MMMYHUTET CJIH3UCTBIX); -
NOBepXHOCTHhIE [g (Ha  TOBEPXHOCTH
UMMYHOKOMIETEHTHBIX KJIETOK, OCOOEHHO
B-nmumdornuros).

Kaxxnmas Monexkyna aHTUTENn UMeEeT JBa
OJIMHAKOBBIX AQHTHUT €HCBS3BIBAIOIINX
¢dparmenrta Fab (fragment antigen binding),

OIIK-5
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OTIPEICIIAIONINX AQHTUTEJBHYIO
cnenuduynoctb, u oaun FC (fragment
constant) ¢bparMeHT, KOTOPbI HE CBS3bIBACT
aHTured, HO oOmamaer 3ddeKTopHBIMH
OMOJIOTUYECKUMU GYHKIUSMH. On
B3aMMOJICHCTBYET CO «CBOMM) PELIENTOPOM B
MeMOpaHe  pa3NW4yHBIX  THUIOB  KJIETOK
(Makpodar, TyuHast KJIeTKa, HEHTPO Q).
AHTHTEHCBSI3BIBAIOIINI  IIEHTP  aHTHTEN
KOMIUIEMEHTApEeH DSIUTOIy AaHTUTEHA 110
OPUHIUIY «KJITI0Y-3aMOK» H  00pa3oBaH
runepBapuadbensHpiMi oonmactamu L- u H-
nenen. AHTHUTENO CBSKETCS aHTUTE€HOM
(k104 momazneT B 3aMOK) TOJBKO B TOM
cllydae, €CIld JeTepMHHAHTHas Tpymmna
AQHTUTEHA TMOJHOCTHIO BMECTUTCS B IIEINb
AKTHUBHOTO IIEHTPA aHTHTEN.

I[Ipu  ompeneneHHBIX  YCIOBHUAX  OTH
runepBapuadenbHble 00JacTH MOTYT TakKke
BBICTYNATh B POJIM aHTUTE€HOB (UIMOTUIIOB).
B MOJIEKYJIE Ig MEHBbIIIE JBYX
AQHTUTCHCBS3BIBAIONINX IIEHTPOB OBITH HE
MOXKET, HO OJMH MOXET OBITh 3aBEPHYT
BHYTPb  MOJIEKYJIBI — OTO  HETOJHOE
anTuTeno. OHO OJIOKUPYET aHTUTEH, U TOT HE
MOJKET CBS3aThCS C OJHBIMU AHTUTEJIAMHU.
Jlerkue u TsKeNble ILENH COCTOSAT U3
OTJICNTbHBIX OJIOKOB — qoMeHOB. B nerkux (L)
Hensx - JBa JOMEHa - OJUH BapuaOerabHbIN
(V) u omur koHctaHTHBIH (C), B TSKEIBIX
(H) memax - omua V umw 3 wm 4 (B
3aBUCUMOCTH OT Kiacca 1g) C nomena.
CylecTBYIOT JIeTKME LIENU JBYX THUIIOB -
Kamma M JaM0Ja, OHM BCTpEYaloTCi B
pa3IUYHBIX ~ TMPOMOPLHMSIX B  COCTaBe
Ppa3IUYHBIX (Bcex) KJIaCCOB
UMMYHOTJIOOYJIMHOB.

BoisiBieHO MATH KJIaccOB TSDKENBIX IIEeTel -
anbda (c IByMs MOJKIaccamu), ramma (c
YEeTBIPbMSI TOJKIACCAMM), SICHIOH, MIO U
nenbta.  COOTBETCTBEHHO  0003HAYEHUIO
TSOKEJNOM 1enu o0O3HAa4aeTcss M KJacc
MOJIEKYJI UMMYHOTJI00yiHOB - A, G, E, M u
D. UmenHo koHcTaHTHBIE oOnactu H-nemned,
pas3ngasch M0 AMUHOKHCIOTHOMY COCTaBY Yy
Pa3IMYHBIX KJIACCOB MMMYHOIJIOOYJIMHOB, B
KOHEYHOM  pe3yabTaTeé U  OIpelelsoT
cneuuduyeckue CBOICTBa
UMMYHOTJIOOYTMHOB KaXI0TO KJacca.
CretuuyHOCTD - CIOCOOHOCTH
B3aMMOJICHCTBHS C OINpPE/IEIECHHBIM (CBOMM)
AHTUTE€HOM (cooTBeTCTBHE AMUTONA
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AQHTUTEHA U aKTUBHOTO IIEHTpPa aHTUTEI).

BameHTHOCTP - KOJHMYECTBO CIIOCOOHBIX
pcarnpoBarb C AHTUTI'CHOM AKTHUBHBIX
IIGHTPOB (3TO CBSA3aHO C MOJICKYJISIPHOU

OpraHu3aluei — MOHO- WIH IIOJUMED).
NmmyHOTIOOYTMHBI MOTYT OBITH
JIByXBaJICHTHBIMHU (1gG) 17001

noyiuBajgeHTHbIMU (neHtamep IgM umeer 10
aKTUBHBIX ILeHTpoB). [IByx- u Ooisee
BAJICHTHbIE AHTHUTENIAa Ha3bIBAIOT IOJHBIMU
aHTuTenamu. HemonHble aHTUTENAa HUMEIOT
TOJIBKO OJUH Y4aCTBYIOIIHN BO
B3aUMOJCHCTBUM C AHTUI€HOM AaKTUBHBIN
LEHTP (6moxkupyrOIIHi s dext Ha
MMMYHOJIOTHYECKHE PEeaKIy, HalpuMmep, Ha
arrIlOTUHAIIMOHHBIE TeCThl). VX BBISBIAIOT B
aHTUrI00yIrMHOBOM npode Kymbca, peakuuu
YTHETEHUS CBSA3bIBAHUS KOMIUIEMEHTA.
AddunHOCTH - (CTEmeHb CPOJICTBA) — 3TO
MPOYHOCTh  CBSI3BIBAHMSI MEXKAY OJHUM
AQHTUTE€HHBIM JMHUTONOM M OJHUM aKTHBHBIM
LIEHTPOM  aHTUTeNla, 3aBHUCUT OT HX
MIPOCTPAHCTBEHHOT'O COOTBETCTBHUSI.
ABUJTHOCTb CBSI3U @QHTUI'€HA C AHTUTEJIOM —
9TO HHTErpajbHas XapaKTEPUCTHKA CHIIbI
CBSI3M LIENBHOM MOJIEKYNbl aHTUIeHa (Bcex
€ro DSIHUTONOB) CO BCEMHM AKTUBHBIMHU
AQHTUTCHCBSA3BIBAIOIMMHY LICHTPaMH LEIBHON
MOJIEKYJIBI aHTHTeNa. [I0CKOJIBKY aHTHTEeHBI
4acTO  NOJIMBAJICHTHBI,  CBSI3b  MEXAY
OTZEIbHBIMU MOJIEKYJIaMU aHTUT'€HA
OCYILIECTBIISIETCS. C IIOMOILIBIO HECKOJBKHX
anTuTes CBSA3BIBAHUE aHTUI€HA C AaHTUTEJIOM
OCHOBBIBA€TCSI Ha  TECHOM  KOHTAaKTe,

KOTOPBIii obecrnieunBaercs BaH-JIEp-
BaaJlbCOBBIMU  cuiaMu  (depe3  00jako
JJIEKTPOHOB),  BOJIOPOJAHBIMU  CBSI3AMH,

JIEKTPOCTATUYECKUM  MPUTSHKCHUEM WM
ruapo(GOOHBIME CBAZSIMHU.

CepoJoru-
qyeckas
JIMarHoc-
THKa UH(EK-
LIUOHHBIX
3aboJe-
BaHUU.

I[Ipu  wHbekMOHHBIX  OOJE3HIX  BO
BHYTPEHHEH cpene OpraHuszMa
NPUCYTCTBYIOT ~ BO3OyIUTEIh M €r0
IPOJYKTHI (AHTUTCHBI, TOKCUHBI, ()EPMEHTHI).
OtBetHass  peakuus opraHu3Ma  Ha
MPUCYTCTBHE TAaKUX UYKEPOJHBIX areHTOB
BBIpaXKaeTcsi B OOpa3oBaHUM AHTUTEN WU
UMMYHHBIX TUMQOIIUTOB.

C D»9TOif 1enpl0  MIMPOKO  HCMOIB3YIOT
UMMYHOXUMHYECKHE  METOJbI,  KOTOpbIE
HA3bIBAIOT TAKXKE CEPOJOTHYECKUMH (OT JaT.
serum — ceiBopoTka u l0gos — yduenue), mis
obHapyxenust AT unn AT MUKPOOPTaHH3MOB

OIIK-9
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B OHMOJIOTMYECKUX HATUBHBIX MaTepuaiax,
MOJIYYEHHBIX OT OOJBHBIX WU 3J0POBBIX
JroIeu npu JIMarHOCTUYECKUX u
MMMYHOJIOTUYECKHUX HCCIIEI0BAHUSAX.
Hccnenyror  ChIBOPOTKY  KpPOBH,  MOUY,
JIpyru€ JKUJAKOCTH OpraHu3Mma, TKaHHW, a
TaKKe BbIJICJICHHBIE KYJbTYPBI
MUKpPOOPraHU3MOB JUII OOHAapyKeHUs Ar
MHKPOOPraHU3MOB.

OTH METObI B 3aBUCUMOCTH OT Xapakrepa U
COCTOSIHUSI aHTUTCHA MOXHO OOBCIUHUTH B
HECKOJIBKO TPYIIIL:

-  TOpsAMBIE METOJIbl B3aUMOJICUCTBUA U
BU3YQJIBHOTO  ONPENEJICHUS  PE3YIbTAaTOB
peakuun Ar-AT: peaknuu arriarOTHHAINH,
NpEUUNUTAINNA, JIU3UCA W CBA3BIBAHUS
KOMIUJIEMEHTA;

- METOAbl MACCUBHOW AarrjlOTHHALUH C
HCMOJIb30BAHUEM HOCHUTENEH aHTUTeHa WU
anTuTena (peakuu co ceunerensimu). K aum
OTHOCSIT peakuuun MMaCCUBHOU
reMarriIloTHHALUK, JIATEKC-arrIl0THHAIWH,
KOArTJIOTUHALUM U JIP.;

peaKuuH, OCHOBAaHHbIE HA HCHOJIb30BAHUU
A3JIMYHBIX METOK U1 OJHOTO M3 YYaCTHUKOB

BANMOICHCTBUS AHTUTCH—aHTHUTEJIO
bepMeHTHBIX, (hroopecIupyronmx,
AIMOW30TONHBIX W Jp.). B 3aBucumoctu ot
CII0JTE30BAaHHO M METKH ITH TECTHI

A3BIBAIOTCSI UMMYHO(EPMEHTHBIM aHaJIN30M
ADA), peaknueit HUMMYHOQITIOOPECIICHIINN
PUD), paaMoMMMYHOJIOTHYECKUM  TECTOM
PUT) u np.

pI0Op peakluu AJsl TUarHOCTUKU OOYCIIOBIIEH
°  CHeUM(PUUHOCTHIO U UYYBCTBUTEIHHOCTHIO
nenupuIHOCTh XapaKkTepus3yercs
1ocoOHoCcThIO Al pearupoBaTh TOJIBKO C
DMOJIOTUYHBIM ~ AT, 4yBCTBUTEIBHOCTH —
WHUMAJIBHBIM KOJUYECTBOM AHTUTCHOB (MU
HTUTEN), KOTOpPO€ BO3MOXKHO BBISBUTH C
OMOIIBIO TAHHOW PEeaKIUH.

)IOHApY)KEHHE B CHIBOPOTKE KPOBH OOJBHOTO
HTUTET TPOTUB AHTUTEHOB  BO30YIUTEINS
O3BOJISIET MOCTaBUTH Auarno3 Oonesnu. [lpu
BIIENICHUH MHKpPOOa OT OOJBHOTO MPOBOJST
NEeHTU(PUKALINIO BO30yAUTEINS yTeM
BYyUYEHHS ero AQHTUTEHHBIX CBOIICTB
IICHTH(HUKAIUS aHTUTEHOB) C TOMOIIBIO
MMYHHBIX THATHOCTHYECKHX CBIBOPOTOK, T. €.
HIBOPOTOK KPOBU THIIEPUMMYHU3HPOBAHHBIX
'MBOTHBIX,  COAEpXKAIIUX  CHeru(pUIecKHe
HTHTENA. 3t0 TaK Ha3bIBaeMasi
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PpOJIOTUYECKAs UACHTUDUKAIHS
UKPOOPTraHU3MOB. Ceponoruueckue
CCACNOBaHMUSA  MPHUMEHSIOT  TaKkKe  JUIs
NeHTU(DUKAMU  pa3IMYHBIX  OHMOJIOTHYECKU
KTUBHBIX BEILECTB, TPYII KPOBH, TKAHEBBIX U
[TyXOJIEBBIX AQHTHUTCHOB, UMMYHHBIX
DMILIEKCOB, PELIENITOPOB KIETOK U JIp.
[psimasi peaknusi In Vitro mexay Ar u AT
DCTOUT u3 cnenuuaeckoi u
ecnerduueckoid ¢aspl. B cnemmduyeckyro
a3y TPOUCXOIUT ObICTpoe crnenuduyeckoe
DMILJIEMEHTApHOE  CBSI3BIBAHHE  AKTHBHOTO
EHTpa aHTUTENA C AETEPMUHAHTON aHTUTEHA C
opazoBanueM MK. OH Bu3yadbHO He
[ipeaensiercs, HO B MIPUCYTCTBUH
B0TOHUYECKOTO pacTtBopa oOpasyer
"JIOMepaThl, KOTOPBIE BBIMAAAIOT B OCA/IOK U
DPOIIO PA3IMYMMBI BU3YaJbHO,— 3TO BTOpAs
ecieniuuyeckas ¢asza peakuuum — Oojee
€/JICHHAsI, KOTOpasi MPOSBIISIETCS BUIUMBIMH
N3MYECKIMH SIBIICHUSIMH, HaTpuMep
Opa3oBaHUEM XJIOTILEB (penomen
TIIOTUHAIIMK) WM TIpEIUIUTaTa B BHJE
OMyTHeHHUs. JTta Qaza TpeOyeT HaIUuus
[[PENICIEHHBIX ~ YCIIOBUH  (DIEKTPOJIMTOB,
nTuManbHOTO pH Ccpenbr).
'mmyHO(epmenTHbild aHamu3 (MDA) — s1o
MMYHOJIOTUYECKasi PeaKius Crenuduueckoro
3aMMOJICUCTBUS aHTUIEHA M AaHTHUTENa, B
DTOPOU B Ka4yecTBe WHIUKATOpa
CTIO0JIb3YIOTCS MOJIEKYJIbI dbepmenTa
1epOKCHIa3bl XpeHa, IeIOUHOM (ocdaraszbl u
p.). B ocHOBe 3TOrO TEcTa NEKUT CIOCOOHOCTh
apkepHOTro (hepMeHTa paclleIUIsITh cyocTpar —
pTodeHuneHaMaMuH sl IepOKCHUIa3bl XpeHa
mi napanuTpodenundocdar A MEIOYHON
ocdara3pl M BBI3BIBATH H3MEHEHHE IIBETa
CaKTUBHON cpeabl. Ha3Banuble (hepMEeHTHI
OiajgaroT YHUKaIIbHBIM CBOMCTBOM
oauuUIMpoBaTh OJHOBPEMEHHO  OOJBIIOE
DIIMYECTBO MOJIEKYII cyOcTpara, 4To MPUBOIUT
YCUIICHUIO YyBCTBUTEIHHOCTHU
MMYHOJIOTUYECKOM peaKiuu.
DA  npumeHstor  isi  JUArHOCTUKH
BUPYCHBIX, OaKTepHaIbHBIX U Mapa3uTapHbIX
0oye3Held B YAaCTHOCTH JJIsi JTMAarHOCTUKHU
BUY-undexnuii, renatuta B u ap., a Takxke

OTIpENEIICHUS TOPMOHOB, (bepMeHTOB,
JIeKapCTBEHHbIX IMpenapaToB M  JPYrux
OMOIOTHYECKU aKTUBHBIX BEIIIECTB,

COJIepXKAIUXCSl B UCCIIEAYyeMOM MaTepHuale B
MHHOPHBIX KoHIeHTparmsix — 10'°-10" /.
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NmmyHonornyeckas
[Tamsate. UmmyHOMO-
rU4ecKasl TOJIePaHT-
HOCTb.
TpaHcIUTaHTaMOHHBIA
UMMYHHUTET.
[IpoTuBOOIYXOJIEBBIN
UMMYHHUTET.

NMMyHONOrMYecKast TOJIEpaHTHOCTD (OT JaT.

tolerantia — TtepreHue) — 3TO COCTOSHHE
APCAKTHUBHOCTHU HMMyHHOﬁ CHUCTCMBI,
CrerUpUIECKO «HEOTBEYAEMOCTHY

OpraHu3Ma TOJIBKO Ha  OIIpE/EICHHbIE
AQHTUTEHbl (TIpeABapUTEIbHO BBEJICHHBIE).
I[Ipu »o>TOM coxpaHeHa CHOCOOHOCTH K
UMMYHHOMY OTBETYy Ha JIIOObIe JIpyrue
aHTurenbsl. CnenoBaTenbHO, TOJIEPAHTHOCTh
cnenu(UYHa 1O OTHOIICHHIO K TOMY
aHTUTEHY, KOTOPBI ee BBI3BAJL.
TonepanTHOCTH MOET OBITH NOJHOW (HET
UMMYHHOTO  OTBETa) WJIM  YaCTHYHOU
(cyliecTBeHHOE CHUKEHUE OTBETA).
NmmyHomornveckas TOJIEPAaHTHOCTh
MpeacTaBiIsieT 0co0yr0 (HOpMy HMMYHHOTO
OTBETA, XapaKTEpU3YIOLIYIOCS  3alpeToM,
HainaraemMbiM T- u B-cympeccopamm Ha
oOpa3oBaHuE KJIETOK-3(PEKTOPOB MPOTUB
JAHHOTO, B T.4. COOCTBEHHOT'O, aHTUT€Ha
Briiensiror 1Ba BapriaHTa MPOSIBICHUST 3TOTO
(eHOMEHA: eCTECTBEHHYI TOJEpPaHTHOCTD,
Korjaa COCTOSIHUE apeaKkTUBHOCTH
bopMupyeTCsl K «CBOEMY», T. €. K aHTUT'€HaM
COOCTBEHHBIX TKaHEW;, WHIYIIUPOBAHHYIO
TOJIEPAHTHOCTh K «UY)KOMY» aHTUTE€HY —
qyKEpPOTHBIM KJIETKaM, Oenkam,
HoJIcaxapyuiam, raiTeHam u ap.

B nHacrosiee Bpemsi yCTaHOBIICHO, YTO IPH
HOpPMAaJIbHBIX (PU3UOJIOTMUECKUX IpoLieccax
B IIEPUOJ BHYTPHUYTPOOHOTO  DPa3BUTHUSA
IPOMCXOOUT  HUCTOIIEHHE  (pa3pylleHue
IyTeM alolTo3a) KIOHOB JIMM(OUIHBIX
KJIETOK,  CIOCOOHBIX  pearupoBaTb ¢
ayTOAHTUI€HAMHU.  OJMMUHAIMS ~ TaKuX
KI0HOB  T-nuMdonuroB mnpoucxoaur B
TUMyce, a B-aumM@dOIuTOB, CHOCOOHBIX
IPOAYLIMPOBATh AHTUTENA K COOCTBEHHBIM

AHTHUT' CHAM,— B KOCTHOM MO3re.
HpI/IO6p€TCHHa${ HUMMYHOJIOTHYECKast
TOJCPAHTHOCTD — OTCYTCTBHC

cnenupuuecko HMMMYHHOW peakUuuud K
YyKEPOJHOMY aHTUTECHY.

WNunynupoBannas (mpuoOpeTeHHast)
UMMYHOJIOTHYECKAsi TOJIEPAHTHOCTh MOXKET
BO3HUKaTh B JIIOOOM MeEpUOJe KU3HU NpHU
KOHTAKT€ UMMYHHOM CUCTEMBI (B YaCTHOCTH,
makpodaro, T- u B- numdouutoB) c
gykepoaHsiM  Ar. OpHako — (QeHOMeH
UMMYHOJIOTHYECKOM TOJEPaHTHOCTH JIerde
BCETO BOCIIPOM3BECTHU B nepuos
SMOpHOHANBHOrO  pas3Butus. MmmyHHas

OIIK-5
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CUCTEMAa IPU3HAET «CBOMM»  aHTHIEH,
KOTOPBI ~ KOHTAakTHMpOBaI C HEU B
IMOPUOHANIBHBIN TIEPHOJL.

B (dhopmupoBaHUH WHAYLUHUPOBAHHOMN
MMMYHOJIOTUYECKOMN TOJIEPAHTHOCTH
YYaCTBYIOT  LIEHTPAJIbHBIE  MEXaHU3MBI,
CBSI3aHHBIE c HEMOCPEICTBEHHBIM

BO3JICCTBUEM HAa HWMMYHOKOMIIETEHTHBIE
KJICTKH:

MOBBIIICHHE AKTUBHOCTHU CYNPECcCOpHBIX T- 1
B-xnerox, HEeJI0CTAaTOYHOCTh
KOHTPCYIPECCOPOB, TPU KOTOPOM YTHETCHHE
kIoHa  nepudepuueckux T- u  B-
mumponutoB, NK-kieTok ocyimecTBisieTcs
mumdoruramu-cynpeccopamu  (CD8  T-
KJIETKAMH) C TIOMOIIbIO IMTOKHHOB. Poib
WHIYKTOPOB CYIPECCOPHBIX KIIETOK MOXET
UTpaTh AHTUTEH, BBEICHHBIM B OPraHU3M B
MaJio¥ 103€ (HU3KO0/1030Basi TOJIEPAHTHOCTH);
6s0kana 3 HEeKTOPHBIX KIETOK;

NMUMHHALINS AQHTUT€HOM
MMMYHOKOMITETEHTHBIX KJIETOK B THMYCE U
KOCTHOM Mo3re (T-n B-xnerox
COOTBETCTBEHHO).

[Tepudepuyeckne MexaHH3MBI CBSI3aHBI C
neperpy3ko  (MCTOIIIEHHEM) WMMYHHOM
CHCTEMBI AQHTUTCHOM, MAaCCUBHBIM
BBEJICHHEM  BBICOKOA(Q(PUHHBIX  aHTHUTEN,
JCCTBUEM aHTUUANOTUITMYECKAX AHTHTEN,
Omoxaoi peILenTopoB AHTUTCHOM,
KOMILUIEKCOM «aHTHTEH - aHTHTEIIO.
Hcropuuecku UMMYHOJIOTHUECKYIO
TOJIEPAHTHOCTh PACCMATPHUBAIOT KaK 3aIIUTY
POTHB ayTOMMMYHHBIX 3200JICBaHUH.

Kinnangeckas
MMMYHOJIOTHSI.
Anneprudeckue
peakiuu u
3a00J1€BaHHUs.

AyTOMMMYHHBIE
peaxkiuuu u
3a00JIeBaHUA.

B psnme ciydaeB BBelICHHE aHTHUTEHA B
OpraHu3M MOKET WHyLIUPOBAThH
AHOMAJIBHYIO THIIEPEPTHUYECKYI0 PEaKIIHIO,
KOTOpas HOCHT 4YepThl I1aTOJOTHYECKOTO
nporecca u SIBJISIETCS pAMON
IPOTHBOTIOJIO)KHOCTHIO UMMYHOJIOTHYECKOM
TOJICPAHTHOCTH. JTa HeoObuHas (opma
pearupoBaHusi, OCHOBY KOTOPOM COCTaBJISIOT
€CTECTBEHHBIE (bus3HoIOTHYECKHE
MEXaHHM3MBbI, TIOJIydnsla Ha3BaHUE aJlIeprus
(ot rpeu. alios — uHO# U ergon — neiicTBue).
W3yyaer aisiepruio caMoCTOsITeIbHAS HayKa
— aIIeProJIoTHsl. CoOTBETCTBEHHO
AQHTUTEHBI, BBI3BIBAIOIINE  AJUICPTUYECKHUEC
peaKInu, TOTYYHIN Ha3BaHUE AJJIePTEHbI.
I'unep4yBCTBUTEIBHOCTHIO HA3hIBAIOT
Ype3MEepPHOE WM HEaJeKBATHOE MPOSBICHHUE
peakiuii mpuoOPETEHHOT0 MMMYHHTETAa. B

OI1K-9
15010)
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OCHOBE  T'MIIEPYYBCTBUTEIBHOCTU  JIEKUT
IOJIE3HBII B HOpME Ul  OpraHusma
MMMYHHBI OTBET, HO B JIaHHOM Clly4ae
JEUCTBYIOIIMIA  HEAJEKBATHO, 4YacTo C
pa3BUTHEM BOCHAJIEHUS U IOBPEXKICHUEM
TKaHe. Peakuuy runepyyBCTBUTEIBHOCTH
MOTYT IIPOBOLIMPOBATHCA MHOTUMU
QHTUT€HAaM{, W IMPUYMHBl HMX Yy Ppa3HbIX
aroAe pa3iauuHbl. ['MIepyyBCTBUTEILHOCTH
IOpOSBISAETCS HE IpU IEpBOM, a, Kak
OpaBWIO, JIMIIb [P  TOCIEIYIOLIUX
KOHTAKTaX C aHTUT€HOM.

Wrak, amnmeprus — UWMMyHHas peakuus
OpraHusma, COIPOBOXKIAIOIIASCS
MOBPEXKIEHUEM COOCTBEHHBIX TKaHEH.

B sTom omnpeneneHun 3anoxeHbl MaTOTEHE3
AJUIEPTUYECKOM PpEAKUUH W OTIWYHAE OT
HOpMaJIbHOW MMMYHHOW peakuuu. DTO xKe
OTIpe/ieNIeHNe UCKITI0YaeT U3 CHeIMPUUECKUX
aJIEpTUYEeCKUX BCE TICEBAOAIEPTUYECKUE
(HEeMMMYHOJIOTUYECKUE) PEaKIMHU, B OCHOBE
Pa3BUTHSI KOTOPBIX HET UMMYHOJIOTHYECKOTO
MEeXaHHU3Ma.

Tepmun «aneprusy, O3HAYaOLIU I
W3MEHEHHYI0 PEaKTHUBHOCTb  OpraHu3Ma-
X035ilMHa TIPU €ro IOBTOPHBIX BCTpEYax C
«areHToMYy, BIIepBbIC ObLT MpeyioxkeH B 1906
r. ¢ou Ilupke (Piruet) (6e3 pasgencHus

Ppa3BUBAIOLIUXCS npu 3TOM
UMMYHOJIOTHYECKUX pEeaKUUd [0 THUIIaM).
CuHOHUMOM TUIs 0003HaYeHUS

TUNEPYYBCTBUTENBHOCTH | THNA TEpMHUH
aJuIeprusi CTajl JIMIIb B TOCIEAHUE TOIbI.
[lepyon Mexay NEpBUYHBIM MOMAJAaHUEM
ajuiepreHa B OpraHu3M U BTOPHYHBIM (TIOCTIE
KOTOPOTO W TMPOUCXOJUT aJIepruvecKas
peaKIus) Ha3BIBAIOT MepUOJIOM
ceHcuOmnmm3anuu. Ilepuon ceHcuOummzanuu
MOXET MPOJOJDKATHCA OT HECKOJBKUX CYTOK
JI0 HECKOJILKHX HeIelb, U JaKe HECKOJBKO
NECATUIIETUMH.

CeHCHOMIM3ALMI0 MOYKHO BBI3BAaTh OYEHb

Majoi, CyOMMMYyHU3HUPYIOIICH 0301
aHTUIeHa (HampuMep, BBEIACHUEM MOPCKOH
CBHHKE 0,000001 MII JIOIIaANHOM

CBIBOPOTKH), KOTOpas TMOJy4YHusia Ha3BaHHE
ceHcubOunm3upytomieil. [lopropHoe BBeeHNE
TOTO >K€ AaHTUIE€Ha Yepe3 ONpeaeTeHHBIN
MIPOMEKYTOK BpPEMEHU BBI3BIBACT
ajiepruueckyro peakmuio. Jlo3y aHTuresa,
BBIZBIBAIOIIYI0O COOCTBEHHO aJUIEPTUUYECKYIO
pEeaKIMIO, HA3bIBAIOT Pa3pelIatonieil.
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Bmecte ¢ Tem, mpencraBieHue 00
aJuIepreHax MOKET B M3BECTHOM Mepe JaTh
YCJIIOBHAs 1504 CUCTEeMaTU3alus o
OIPENEIIEHHBIM ITpU3HaKaM. B cBsA3U C 3THM,
MPEXKIE BCETO, PA3JIMYAIOT IK30aJUIEPreHbl U
SHJ0AJIJIEPTECHBI.

B  pasButMM = aJuIeprUYECKOW  peaKkLUu
BBIJICTISIFOT TPU CTaUU:

- B TedyeHne MMMYHOJIOTHYECKON CTaJaWu B
OTBET Ha ajuiepreH oOpa3yrTCs aHTHICH-
YyBCTBUTEJIbHBIE KJIETKU, ClenupUIecKue
AHTHUTENIA © UMMYHHBIE KOMIIJIEKCHI.

- [TaToxumuueckasi cTaiusi XapakTepu3yeTcs
00pa3oBaHUEM MEIMATOPOB BOCHAJICHUS U
OMOJIOTMYECKH aKTUBHBIX aMHHOB, KOTOPBIE
WUTpPalOT OCHOBHYIO pOJIb B MEXaHU3ME
ajuieprudeckux peakuuii. CTUMyIOM K HUX
00pa30BaHUIO SIBJISIETCS COEMHEHHE
ajuiepresa c AHTUTEJIAMU 15810
CEHCHUOMIM3UPOBAHHBIMU  JTUM(OIIUTAMU B
KOHIIE UMMYHOJIOTHYECKOU CTaJNH

- B Teyenue matogpuznomornyeckou CTaauu

IPOABIIACTCA KIIMHNYCCKaA KapTuHa
ajuieprudeckor  peakuuu. Kak mpasuio,
KIIMHUYECKUEC IIPOABIICHUA AJICPrumn
MOJTMMOP(HEI.

[lepBas xknaccudukanuss amaepruii  Oblia
npepioxena P. Kykom B 1947 r. B ee ocHOBY
ObLII0 TI0JIO’KEHO Bpems pa3BUTHA
QJUIEPrUYECKOM peakinu. bblIu BBIIEIEHBI
TUIEPYYBCTBUTEIBHOCTD HEMEeIJICHHOTO
(THT) wu 3amemiennoro (I'3T) Tuma.
CpaBuenne cBoiicte [HT u I3T
npeacrasieHo B tadnuie: Ceoiicta HT u
I'3T (mo Kyky, 1947)

W3ydeHne  MOJIEKYISPHBIX  MEXaHH3MOB
aJJIepruy MpHUBeNo K co3gaHuio Jlxemiom u
Kym6com (Coombs, Gell) B 1968 r. HOBOIA
knaccuukanuu. B cooTBeTcTBHM ¢ HEl
pa3iauyaloT  YeThIpE  OCHOBHBIX  THIIA
ajuteprun:  aHadunakruueckuit (I Tum),
IIUTOTOKCUYECKUI (I THII),
UMMYHOKOMIUIEKCHBIN (111 THIT) u
omocpenoBanHblii  knetkamu  (IV Tum).
Ilepele Tpu THHA oOTHOCATCS K ['HT,
yerBepThlil — K ['3T. Peaknuum nepBeIx Tpex
TUTIOB OTIOCPEIYIOTCS aHTUTENAMU; PEAKIIUU
YEeTBEpPTOr0  —  MpeuMyliecTBeHHo -
KIeTkaMu u Makpodaramu. Ha mnpaktuke
OHHM He0Os3aTeNbHO BCTPEYAIOTCS TMOPO3HB,
MOT'YT COUETAThHCS.

NmMmyHO-

NmvmynonepurmutasiMu cocrosiausimu (MJ1C)
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nepuuTel. MeTo s
oTIpeIeIICHUs
MMMYHHOTO
cTaryca.

Ha3bIBAIOT HApPYLIEHUS] UMMYHHOI'O CTaryca
U CIIOCOOHOCTH K HOPMAJIbHOMY HUMMYHHOMY
OTBETY Ha pa3Hble AaHTUIEHBl.  OJTHU
HapymieHus ~ oOyclIOBJEHbI  JedeKkramu
OJIHOTO WJIM HECKOJIbKMX 3BEHbEB MMMYHHOM
CUCTEMBI.

B OCHOBY KJIaccuuKanuu
UMMYHOJC(QHUIUTHBIX ~ COCTOSTHMA  MOTYT
OBbITh NOJIO’KEHBI Pa3HbIE IPUHLIMIIBI.
[Ipexne Bcero, mo NPOUCXOXKIECHUIO HX
pa3fendaloT Ha IEpBUYHBbIE (BPOXKIACHHBIE)
NJC u Bropuunsie MJIC (mpuobpereHHbIE).
- IlepBuuHble yacTO CBSI3aHBI C JeeKTaMU

T'EHOB, KOHTPOJIHPYIOIINX paboty
OTIpE/IeIIEHHBIX 3BCHHEB UMMYHHOH
CUCTEMBI. I'eneTnuecku

JETEPMUHUPOBAHHbIE HMMMYHOJEPUIUTHBIE
COCTOSIHUS BBISIBJISIIOTCS. B OCHOBHOM Yy JIETeH
MEpBOr0 ToJa JKU3HH, KOTOpPbIE PEIKO
JOKMBAaIOT 710 Trojga ©Oe3  MmpoBeleHUus
aKTUBHOTO  JIEYEHUS C  3aMelleHUEM
BBISIBJICHHBIX JIE(PEKTOB.

- Broprunsie (mpuoOpeTeHHbIE)
MMMYHOJE(PUIIUTHBIE COCTOSIHUS BO3HUKAIOT
B pe3yiapTaTe  BO3JCHCTBHUS  (PaKTOpPOB
BHEIIHEW CpeApl Ha KIETKH HWMMYHHOU

CUCTEMBI — B CBSI3U C HHQPEKIUIMH,
MHBA3HUsIMH, OTYXOJISIMH, CTapeHHEM,
0’KOTaMH, TpaBMaMH, obOmyueHueM,

neiictBueM (papMakoJIOrHuecKux CpelCcTB U
Ap.

Hpyroii MPUHITAT Kiaccuukanuu
UMMYHOJC(QUIIMTOB CBSI3aH C YPOBHEM
nedexra UMM YHHOH CUCTEMBI, eé

nedekrHoro 3BeHa. B 3aBucumoOcTH OT
YPOBHSI Ie(EKTa BBIICIISIFOT:

- UMMYHOAC(PHUITUTEI,  OOYCIIOBJICHHBIC
IPEUMYIIECTBEHHBIM MOpakeHHeM B-3BeHa.
[IpeumymiecTBeHHbIe JeeKThl B-cuctemsr
UMMYHHUTETa BBISBIISIOTCS KaK CHHIPOMBI

T'HIIoramMmarijio 6y.]'II/IHCMI/II/I NI
aramMmariio 6y.]'II/IHeMI/II/I;
- I/IMMYHOHG(I)I/II_[I/ITH, O6YCJIOBJ'ICHHBIG

NPEUMYIIECTBEHHBIM TOpakeHHeM T-3BeHa
(HampuMep, CHHIPOM arjia3uy TUMYCa);

-  KOMOWHHUPOBAHHBIE HUMMYHOAE(UIINTHI.
Hauboiee TSOKEIIBIMU SBIISIIOTCS
koMOuHMpoBaHHbIE AedekTsl T- u B-cuctem
UMMYHHUTETA.

CHmXKeHue YpOBHS HMMYHOTJIOOYIHHOB B
CBIBOPOTKE KPOBH MOXKET KacaThCsl JHO0
BCEX KIaccoB, JMO0 W30HMpaTeNbHO —

OIK-9
W12
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OJTHOTO-BYX KiaccoB. YacTo HaOmomaercs
IePUIUT CEKPETOPHOTO SIgA, ¢ ueM ObIBAIOT
CBSI3aHBI IpyOble HApyIIEHHs MECTHOU
3alIUTHl  CIM3HUCTBIX obosouek. Crnemyer
YUUTBIBaTh, YTO OJUH M TOT YK€ CHHIPOM,
HaIpuMmep, runorammarjaoOyanHeMus,
MOKET OBITh CJEICTBUEM Je(eKTa pa3HbIX
3BEHbEB MMMYHHOH cUCTeMBl. B ogHOM
ciy4yae MPUYMHOU MOXKET ObITh nedekt B-
TMMQOIUTOB, B  JAPYrHX —  Ae(eKT
AQHTUT €HIIPE/ICTaBISIOLIEH byHKIIN
makpodaroB, wim gedekr T-xenmepos.
Paznuuator Taxkke ryMopaibHble (camble
yacThle), KJICTOYHbBIE U KIETOYHO-
rymopaibHbele UMMyHoAeuuutel. Jedbuuut
auM@onuToB, MakpodaroB, IJIA3MOIUTOB,
IPaHyJOIIMTOB — 3TO KiIeTouHas ¢dopma
UMMYHOAe(PHUITUTA. Hedbunur
MMMYHOIJIOOYIMHOB ~ (@HTHTEN) -  3TO
TyMOPaJIbHBI UMMYHOE(PUIIHT.

Tperuii TIPUHIIHATT KJaccuukanum
MMMYHOJE(PUIIUTHBIX COCTOSIHUI OCHOBaH Ha
aHaynze KOHKPETHBIX MIPUYNH 1704
BO3HUKHOBeHUs. Hanbosiee 4acTo BbIAEISAIOT
MMMYHOJEPUIUTHI, 00YCIOBIEHHBIE:

- HapyLUIEHUSIMU TyMOPaJIbHOTO  3BEHA
UMMYHUTETA (TUIO- ¥ araMMarjioOyJTnHEMHUH
u ap.;

- HapymieHusIMH (QyHKOuUH TUMyca U
KJIETOYHOTO UMMYHUTETA;

- HapyIIeHUSIMH B cucTeMe (aronuTosa;

- nedeKTaMu CUCTEMbl KOMIUIEMEHTA;

- HapylIeHMsMH  T[JIABHOH  CHCTEMBI
TUCTOCOBMECTHUMOCTH;

- HapYyIIECHUSAMHU TPOIYKLIHUU UHTEPICHKUHOB
U T.J.;

- TSKEJIBIMU KOMOMHHPOBaHHBIMU
HapYIICHUSIMH.

K o6mum nposiiennsm MJIC oTHOocsATCS:

- WH(EKIUOHHBIM  CHHIpPOM  (THOWMHO-
CEeNTHYECKHE  MpPOLECChl  CBS3aHBl  C
HapYIICHUSAMHU MIPEUMYIIIECTBEHHO
T'yMOPaJIbHOTO UMMYHUTETA,
OTNMOPTYHUCTUYECKUE BUPYCHBIE, IPUOKOBHIE
U MIPOTO30iHBIE 3a00€BaHUS - C JleeKTaMu
KJIETOYHOTO HMMYHHTETA);

- JKEIyJOYHO-KHUIIEYHBbIE  pacCTPOMCTBA
(mapymienusi BcacwhiBaHus, aedunut IgA,
UHQEKIMH KeTyT0YHO-KUIIEYHOTO TPaKTa);
- OIIyXOJIM UMMYHHOU CHCTEMBI;

- QUICprUYeCKUd U ayTOMMMYHHBIU
CHUHAPOMBI (aromuwy, ayTOUMMYHHbBIE
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FE€MOJIMTUYECKHE aHEMUM );

- 4aCTO€ COYETaHUE C IMOPOKAMHU PA3BUTHUS
(Ipu BpOKJICHHBIX IMMYHOAC(DUITUTAX);

- T€MaTOJIOTUYECKUE U3MEHEHUsl (CHUXKEHUE
KOJIMYeCTBa JIMM(OIUTOB U HEHUTPOPUIIOB,
203WHOPHIINS, AaHEMHSI, TPOMOOIIUTOTICHHUS).
NMMyHHBI  cTaTyc — 3TO  COCTOSIHUE
MMMYHHOUM CHUCTEMBI Y JaHHOTO OOJBHOTO B
JAHHBII MOMEHT MCCIEJOBaHUs, KOTOPOE
OIIEHUBAETCA C TMOMOIIbIO  KOMILIEKCA
71a00paTOPHBIX MoKa3aTeJeH,
XapaKTEPHU3YIOUIUX KOJIMYECTBO u
(GYHKIIMOHATBHYI0 ~ aKTUBHOCTH  KJIETOK
WMMYHHOW CHCTEMBI, a Takke (aKTOPOB
HecrenupuaecKoi PE3UCTEHTHOCTHU
opranusma (/pannuk I'.H.).

[Ipu  ompoce omnpenensior  Hauboiee
BEpOSTHBIN MMMYHONIATOJIOTHYECKHUI
CHUHJIPOM, cpenu ITUX CHUHJIPOMOB
OCHOBHBIMH SIBJISIFOTCS IECTh:

- WH(EKITUOHHBII CUHJIPOM; -
AJUIEPrUYEeCKUN CUHAPOM; - ayTOMMMYHHBII
CUHJIPOM; - TIEPBUYHBIA UMMYHOACPUITUT; -
BTOPUYHBIN WMMYHOACPUITUT;-
WMMYHOTIPOJIN(hEepaTUBHBIA CUHIPOM.

Ha OCHOBaHUHU TAHHBIX BO3 u
MHOTOJIETHETO  OMNbITa [0  H3Y4YEHUIO
MMMYHHOTO CTaTyca 3J10pOBbIX U OOJIbHBIX P.
B. TletpoB co3payn ABYyX3TamHBIM MOAXOHA K
OLIEHKE IMMYHHOT'O CTaTyca

. Tlocne  BBISIBIGHHA  KIMHHUYECKHX
INPU3HAKOB HApYUIEHUH TOTO WM HMHOrO
3B€Ha MMMYHHOM CHCTEMBl HCCIEAYIOT HUX
KOJIMYECTBEHHbIE  XapaKTEPUCTUKH,  TaK
Ha3bIBA€MbIE€  OPUEHTUPOBOYHBIE  TECTHI
MIEPBOrO YPOBHS JUISl BBISBICHUS «TPYOBIX»
nedekToB  ¢aronurosa, KIECTOYHOTO |
T'yMOpaJbHOIO UMMYHHTETA:

- OmIpeneneHue abCoMIOTHOTO u
OTHOCHUTEIILHOTO COJepKaHUsl JTUM(OIMTOB
B NepuQepruyecKoil KpoBH;

- omnpexeneHue koauvectsa T- u  B-
TUM(OIUTOB;

- OmIpeneneHue YPOBHS
UMMYHOTJIOOYIMHOB ~ OCHOBHBIX  KIJIACCOB
(19G, M, A);

- oIlpezeneHue (aronuTapHoii
AKTUBHOCTH JIEUKOILIMTOB;

- ompeAeneHUE TUTpa KOMIUIEeMeHTa (He
00513aTEITILHO).

I1. C yuerom aHanusa pe3yabTaToB TeCTOB |
YPOBHSI ONPEAENSIOT JAIbHEUIIYI0 TaKTUKY
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UMMYHOJIOTHYECKOTO HcchenoBanus. [lpu
HAIMYUM  3HAYUTEIBHBIX H3MEHEHHI B
UMMYHOTpaMM€  CJEIyeT TMEepPeXOJUTh K
0omee  CIOXHBIM, TaK  Ha3bIBAEMBIM
AQHAIUTUYECKUM TECTaM BTOPOTO YPOBHS,
KOTOPbIE [IO3BOJIAIOT YCTaHOBUTH
BBIPKEHHOCTh MMMYHOJIOTHYECKOTO
nedexra. K HUM OTHOCSTCS PaKTUYECKU BCE
METOJIbI, C TIOMOIIBI0 KOTOPBIX MOKHO
ONICHUTHh  (DYHKIIMOHAJIBHYIO  aKTUBHOCTH
¢daronuToB, BCroMorarelbHbIX KiIeTok, NK,
T- u B-xnetokx

10.

NmmyHonpo-
¢bunaxkTHKa.
[TpunIUTIEI
MMMYHOTPOITHOM
TEpaIuu.

NmmyHOTIpOQHIaKTHKA ¥ HMMYHOTEpAITHS
SIBIISTIOTCSI pazaenamu MMMYHOJIOTHH,
KOTOpBIE  HM3Y4alOT H  pa3pabaThIBAIOT
crocoObl W MeToJbl  crnenuduueckoin
Npo(WIAKTUKY, JICYCHUS W JAUATrHOCTHKH

MH(pEKINOHHBIX u HeUH(pEKINOHHBIX
Oone3Hen c MOMOILIBIO
MMMYHOOHOJIOTUYECKUX Mpenaparos,

OKa3pIBAIONINX BIIMSHUEC Ha  (QYHKIHIO
MMMYHHOM CHUCTEMBI, WJIA JEUCTBHE KOTOPBIX
OCHOBAHO Ha MMMYHOJIOTUYECKHIX
MPUHITATIAX.

NMMyHOTEpamust - MeToj JICYCHHsS], TIpU
KOTOPOM OCYIIIECTBIISIETCS BO3/ACUCTBHE Ha
UMMYHHYIO CUCTEMY: M0/1aBJICHUE
UMMYHHOTO OTBeTa (MMMYHOCYIpPECCHS),
CTUMYJIALMS OTBeTa (MMMYHOCTHUMYIISIIHS),
BOCCTaHOBJICHHE UMMYHOJIE(HUIUTOB
(mmMyHOKOppekIus). B mpukinagHom, 6omee
Y3KOM CMBICJIE UMMYHOTEpAIUsl UCIOJIb3YyEeT
cnenuduUeckue  METOAbl  CepoTepanuu
(mpuMeHeHHe  UMMYHHBIX  CBIBOPOTOK,
UMMYHOTJIOOYJIMHOB), BaKIIMHOTEPANUU
(leueOHBIC BAKIMHBI), HWMMYHOKOPPEKIIHMH
(necencubunuzaus u ap.).

NmMmyHomIpoduiakTuka - croco0
HpeayPERICHUS MH(EKINOHHBIX
3a00s1eBaHM myTeM CO3JIaHHUS
MICKYCCTBEHHOTO CrieupuIEcKOoro
UMMYHUTETA. Beinensitor
BaKI[MHOTIPO QMIIAKTHKY (co3manue
aKTMBHOTO HWMMYHHUTETa 3a CUYeT BaKLWH,
AQHTUT'CHOB) u ceponpoPpUIAKTHKY

(maccuBHBI IMMYHUTET 3a CUET BBEJCHHS B
Oprau3M  cHnernupu4eckux  aHTUTEN -
UMMYHOTJIOOYJIMHOB).

Baknunanmsa. Bakmunamueil d4eroBed4ecTBO
o0s3aH0 3.J[keHHepy, KoTopblii B 1796r.
MoKa3zaja, 4YTO NpPHUBUBKA KOPOBBEM OCHBI -
BakimHanms (vaccinum - ¢ jar. KOpOBHH)

OI1K-9
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apdexTuBHA TUIS pO(UITAKTUKH
HaTypanbHOH ocnbl. C TeX mop mpenaparsl,
UCTIOJIb3YeMbIE Ul CO3JaHUS aKTHBHOTO
UMMYHHUTETA, Ha3bIBAIOT BaKI[THAMHU.

NmmyHOnIpOodUIakTHKa ¥ HMMMYHOTEpAIHs

IMPUMCHATIOTCA B clry4dasx, Koraga
HEO0OXOqUMO:

chopMHpOBaTh, CO3AaTh CHEIUPUICCKHIA
HMMYHHUTCT NI AKTUBU3HUPOBATH

JESITeTbHOCTh UMMYHHOUM CUCTEMBI;
MOJABUTh AKTHUBHOCTH OTJEIbHBIX 3BEHBHEB
MMMYHHOH CHUCTEMBI;

HOPMAaJIU30BaTh Pa0OTY UMMYHHOMN CHCTEMBI,
€CJIM UMEIOTCSI OTKJIOHEHUSI €€ (DYHKIIUU B Ty
WM UHYIO CTOPOHY.

Kak ObLII0 CKa3aHo, MIPUHIINII
UMMYHOTIPOPHIAKTUKA ¥ HUMMYHOTEpAuu
CBOJIUTCSI K TOMY WJIM UHOMY BO3JCHCTBUIO
Ha UMMYHHYIO CHCTEMY, T. €. K aKTHBAIlUH,
CYIpPECCHM WJIM HOpMaju3aluu ee paldoThl.
DTO BO3IEHCTBHE MOXKET OBITh AKTHBHBLIM
WU  TIACCUBHBIM, CHEIU(PUISCKUM WU
HeCTIeTM(PUICCKUM. Homst TaKoro
T depeHInPOBaHHOTO NeNCcTBUA Ha
HMMYHHYIO CUCTEMY, KOTOPOE HUCIIOIb3YEeTCS
B UMMYHOTIPO(QHIIAKTUKE U IMMYHOTEpAIlnH,
pa3paboTaHO  MHOXKECTBO  IpEnapaTos,
O00OBEMHEHHBIX B TPYIIY IOJ Ha3BaHUEM
uMMyHoOHosornueckue npemnapatsl (MBIT).
NmMMyHOOHONIOTHYECKHE TMpenapaTbl UMEIOT
CIIOKHBIM COCTaB, OTJIMYAIOTCSA II0 CBOEH
pUpo/IE, crocobam MOJTyYCHHS u
OPUMEHEHUS,  LIEJICBOMY  HA3HAYCHHUIO.
Opnako, Kak YKa3blBaJIOCh BBIIIE, HX
00BeUHSIET TO, YTO OHU JICHCTBYIOT WJIM Ha
UMMYHHYIO CUCTEMY, WJIM 4Yepe3 UMMYHHYIO
CUCTEMY, WJIM X€ MEXaHH3M HX JeHCTBUSA
OCHOBaH HAa UIMMYHOJIOTUYECKUX MPUHIIUIIAX.
OcHoBHyl0O  ponp B crnenuduueckoin

popUITaKTHKE MH(PEKITNOHHBIX
3a00JICBaHHI UMEET BAaKIIMHONPOPHIIAKTHKA.
BakuuHsr - 3TO Ouomnpenaparsl,

IIPUIOTOBJICHHBIC U3 MI/IKpO6OB nimn ©"x
AHTUI'CHOB, KOTOPBIC IIPUMCHANOTCA JIA

npoUIaKTUKH MH(EKIIMOHHBIX
3a0oneBannii. Ha  BBeneHHe  BaKIUHBI
OpraHu3M OTBEYaeT dbopMupoBaHrEM

HCKYCCTBEHHOI'O aKTUBHOIO HMMYHUTETA,
00yCJIOBIEHHOTO BBIPAOOTKOW aHTUTEN WU
OpUMUpPOBaHHBIX JUMporuToB. Cpean HUX
MHOXECTBO aHTHUIe€HpeakTUBHbIX B- u T-
K1eToK namsTH. CrocoObl NPUTOTOBJICHHUS
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BaKUMH pa3HOOOpa3Hbl W  3aBUCAT OT
MHUKPOOPraHM3MOB ¥ HUX  AHTUTCHHOU
aktuBHOCTH. OOmue TpeOoBaHUs, KOTOPHIM
JIOJDKHBI YIOBIIETBOPSTH BaKLIMHHBIC
npenapaTthl: BBICOKass WMMYHOTEHHOCTh U
CNOCOOHOCTh HMHIYIIMPOBATh AaKTHBHBIA U
IPOJOJDKUTEIBHBI ~ MUMMYHHUTET;  IIOJHAsS
0e3BpeHOCTh  JUIA  YEJOBEKa;  HH3Kas

PEaKTOT€HHOCTb; CTaOMIILHOCTh npu
XpaHEHUH.

CymiecTByeT psii TUNOB BaKIMH —
JKHBBIE, yOuTHIE, KOMITOHEHTHbIE u
CyOBEeTUHUYHBIE, pPEeKOMOWHAHTHEIE,
CHHTECTHYECKHE OJIUTOIIEITU IHEIE,

AHTUUAUOTUIIMYECKUE U AP.
[[ItaMmMbl 178  TOPUTOTOBJICHUS  JKUBBIX
BaKI[UH MOTYT OBITH MOJYYEHBI Pa3TUYHBIMHU

IIYTSAMH:
JHKEHHEPOBCKUM METOIOM nmoabopa
TCHCTUNUYCCKHU 6J'II/I3KI/IX BUI0B

MUKPOOPIaHU3MOB. DTH BaKIMHBI MOTYYUIIU
Ha3BaHWE JIMBEPIeHTHBIX. TakuMm myTemM
ObUIM  TOJYYEHbl  OCIEHHAas  BaKIMHA,
BaKIIMHA JUIsl TPO(UIAKTUKU CHITHOTO THda
W3 PHUKKETCUH BO30yAMUTENeH KpPBICUHOIO

tuda (R.typhi);
MaCTEPOBCKUM METOJIOM OTOOpa MYTaHTOB C
ocabaeHHO M BUPYJIEHTHOCTBIO

(aTTeHYyMpOBaHHBIE), KOTOpPHIE BO3HUKAIOT
MO/ BO3JICHCTBUEM HEOOBIYHOM TSI MUKpPOOa
TEeMIepaTypbl KyJIbTUBUPOBAHUS, U3MEHEHUS
COoCTaBa TMHUTATEIbHOW CpeAbl, aHTHUTEI,
AHTUOUOTHKOB, B pe3yJbTaTe MacCUpPOBAHUS
yepe3 OpraHusM >XKUBOTHBIX W Ap. Takumu
crnocobamu ObUIM TMOJIy4EHBI BAKIUHBI IS
npopUIaKTUKH  TyOepkyje3a  (BaKIMHA
BIDX), uymbl, TynsspeMun, CHOMPCKOMN SI3BBHI,
opynemnesza, Ky-nuxopanku u ap. Ilacrtep
yTeM JUIMTENIBHOTO IacCUPOBAaHUS uepe3
MO3T KpPOJMKa BHpYyCa YIUYHOTO OEIIEHCTBA
(133 maccaka), BBIJEICHHOTO OT OOJBHOM
cobaku, mMONydun (PUKCHPOBAHHBIA BUPYC
OeleHcTBa (virus fixe), KOTOPBIi
MpPUMEHSIETCS npu W3TOTOBJICHUU
aHTHPaOMYeCKON BaKIIMHBI;

METOJIOM TeHHOW WH)XEHEpUHU, BCTpamBas B
resoM (/JIHK) BakumHHOTO ImITamMMa Te€H
YyXKEpOJHOTO aHTUTeHa. Takue mpemapaTsl
HA3bIBAIOT BEKTOPHBIMH PEKOMOWHAHTHBIMU
BaKIIMHAMHU. OTH BaKUWHB HHIYyIUPYIOT
UMMYHUTET K BEKTOPHOMY BaKIIMHHOMY
ITAMMY " HOBOMY BCTPOCHHOMY
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Yy)KEpOJAHOMY IeHy. B KkauecTtBe BEKTOpOB
JUIL CO3JIaHHMsT PEKOMOHMHAHTHBIX IITAMMOB
Yalle MCHOJB3YIOT BHUPYC OCIHOBAKIIMHBI,
HENaTOI€HHbIE IITaMMbl CAJIBMOHEIUI U
apyrue  MUKpoObl. [IpuMepoM  BakIMHBI
3TOTO THIIA SIBJISAETCS OCIICHHAs BakKIMHA, B
KOTOPYIO BBEJICH I'€H, KOJUPYIOIIHUIN aHTUT'€H

HBSs remarura B.

5.2 Pazgenbl JMCHUILIMHBI H TPYA0EMKOCTD 110 BUAAM Y4eOHOI padoThl.

No
pasznerna

HaumenoBanue paszzaena
JUCHUILINHEI

Bunpl yaeGHOM paboThI, Hac.

ayJuTOpHAas

J | I3/
KII3

C

J3

BHEAYJAUTOPHAs

CPO

Bcero
Jac.

NmvmyHnurer. Bunbl uMMyHHTETA.
BpoxneHHblli IMMYHUTET.
Hecnenuduueckue paxkropsl
BpPOJEHHOTO MMMYHHUTETA.
NmMmyHHas cucrema.
NMMYHOKOMIIETEHTHBIE KIIETKH.

10

20

Awnturensl. Kmaccudukanms.
Bunri. CsoiictBa.

DHJOTeHHBIE UMMYHOPET YIS TOPHI.
['ymopasibHBIN ¥ KJIE€TOYHBII
WMMYHHBIN OTBET.

Antunrena. Knaccel
MMMYHOTJIOOYJIMHOB.
Ceponoruyeckasi TMarHoCTUKa
MH(EKIIMOHHBIX 00JIC3HEH.

20

36

NmmyHOJIOTMYEcKas aMsTh.
NmmyHosIOTMYecKas
TOJIEPAHTHOCTb.
TpaHcIuialieHTapHbIM,
MIPOTUBOOITYXOJIEBBIA UMMYHHTET.
Kinanueckass *UMMYyHOJIOTHSL.
AJNeprudeckue peakiuu.
AyTOMMMYHHbIE PEAKLIUU U
3a00J1€BaHHUs.
Nmvmynonedurutsl. MeToas
HCCIIEI0BAHUS UIMMYHHOTO
craryca.
NmmyHOTIpOQuakTUKA.
[IpuHIHIIEI *UMMYHOTPOITHOM
TEparuu.

30

52

HUTOIO:

16 | 32

60

108
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5.3. Temarnueckuii njaH JeKI M

Ne Paszgen nucuuniayHel Temaruka JieKuuin Komnuectso
pasn 4acoB B CEMECTpe
ena Vi

1. | Ummynuter. Bunel JI 1. BBeneHue B UMMYHOJIOTHIO. 2
MMMYHUTETA. Nmvmynurer. Bunbl uMMyHHTETA.

Bpoxnennsii Bposxnennslii uMMyHuTeT. COBpeMEHHbIE
UMMYHHUTET. npecTaBiIeHus 0 (pakTopax KIETOYHOTO U
Hecnenmguueckue T'yMOPaJIbHOTO UMMYHHTETA.
(hakTOpbI BPOKAECHHOTO
MMMYHHUTETA.
NMmmyHHas cucrema. JI.2. UmmyHHas cuctema, CTpOeHHueE, 2
NMMyHOKOMIIETEHTHBIE | PyHKIIMKA. MIMMyHOKOMIICTCHTHBIC
KJIETKH. KkieTkd. [Ipoucxoxnenue u
mudpdepenunposka T u B numponurs.
[Tonsitue 0 mapkepax.

2. | AHTHTEHBI. J1.3. AnTurensl, cBoiictBa. MUKpOOHBIE 2

Knaccudukanus. AQHTUTE€HbI. AHTUT€Hbl MUKPOOPTaHU3MOB.

Bunmer. CeoilicTBa. AHTHUTEHBI TJIaBHOTO KOMIIIEKCa

OHJIOT€HHBbIE TUCTOCOBMECTUMOCTH.

MMMYHOPETYISTOPHI.

['ymopanbHbIii 1 J1.4. 'yMopasIbHBIN U KIIETOYHBIN 2
KJIETOYHBIN UIMMYHBII MMMYHHBII OTBET. AHTHUTENA, KJIACChI

OTBET. UMMYHOTJIOOYJIMHOB, UX XapaKTePUCTUKA.

Antutena. Kimaccol ["'opMOHBI U MEAHATOPHI UMMYHHOM
UMMYHOTJIOOYJIMHOB. CUCTEMBI.

Cepognoruyeckas JL.S5. IlpuknagHass *UMMYHOJIOTHSI. 2
JMarHOCTHKA Ceposrornyeckue METObl UCCIEIOBAHHS.
MH(EKITNOHHBIX

0oJe3HeN.

3. | UMmyHOnOTHYECKAS J1.6. OcoGEHHOCTH IMMYHHOT'O OTBETA IPH 2
aMSATh. Pa3IUYHBIX COCTOSHUAX. IMMyHHBIN
NMMyHONOTMYECKast OTBET IIpU OAaKTEpUANbHBIX, IPOTO30MHBIX,
TOJIEPAHTHOCTD. I'pUOKOBBIX U BUPYCHBIX HH(EKIUAX.
TpaHcIuialieHTapHbIH, NmmyHOJIOTHYecKas TaMsTh.

IIPOTUBOOITYXOJIEBBIN NMMyHONIOrM4€eCKast TOJEPaHTHOCTb.

UMMYHHUTET. TpaHcnnaHTalMOHHBINA U

Knunnyeckas IIPOTUBOOIIYX0JIEBbII UMMYHUTET.

MMMYHOJIOT UL, JI.7. UMMyHODIATOJIOT USL. 2
Annepruyeckue NmmyHonornyeckas

pCaKnuu. TUNEPYYBCTBUTEIBHOCTD (QJIJIEPTHS).

AyTOUMMYHHBIE AyTOMMMYHHBIE peakIMy 1 3a00JI€BaHMsL.

peaKnuuu u JI.8. UmmyHHBIH cTaTyc. BpoxkaeHHbIE U 2
3a00JI€BAHML. npruoOpeTeHHbIe IMMYHOAE(UIUTHI.
NmmyHOneumuThL. MeTopb!l BBISBICHHS U KOPPEKLIUH.
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Mertoap! uccienoBanuss | OCHOBBI UMMYHOTIPO(QHIAKTHKH U
MMMYHHOTO CTaryca. UMMYyHOTepanuu. UMMyHOMOIYJISITOPHI.
[TpunIUIIBEI
MMMYHOTpPOITHOM
Tepanuu.
HNmmyHOnIpodumakTHKa
HUTOI'O: 16
9.4. TemaTnveckuii IVIaH NPAKTHYECKUX 3aHATHH
Ne | Paznmen Temarnka NpakTU4YECKUX 3aHATUN @®opmbr | Kommuec
pa | AMCHMIUIMHBI TEKYIIETO TBO
3- KOHTpOJISI | 4YacoB B
ne ceMecTpe
na \Y
1. | UmmyHuTeT. [13.1 «MmmyHuTeT. BUibl HMMYyHUTETaY CT 2
Bunst «Kerounble pakTOpbl BPOKIEHHOTO
MMMYHUTETA. UMMyHUTETa. DArommuTos3»
Bposxennbrii I13.2 «BpoxaeHHbIit IMMYHUTET. DaKTOPHI CT 2
WMMYHUTET. BPOXKJICHHOTO MMMYHHUTETa)»
DaxTophI I13.3 «Jlumpounanaas cucremay C, T 2
BPOXICHHOT'O «IMMYHOKOMIIETEHTHBIE KJIETKU»
MMMYHUTETA.
NmMmmyHHas
cucrema.
NmmyHOKOMIIETE
HTHBIE KJIETKH.
2. | AHTHTEHEL [13.4. AaTurensl, kiaccuduKaius, BUIbI, C, T 2
Knaccudukanus. | cBoicTBa. AHTUTEHBI MEKPOOPTAaHU3MOB.
Bugpi. CBoiicTBa. | AHTUTEHBI OpraHh3Ma 4eI0BeKa.
DOHJIOTCHHBIC I1.3.5. DHIOTEHHBIE IMMYHOPETYIATOPHI. CT 2
HMMYHOPETYJIATO | ['opMoHBI. [luTokuHbI. X pOJIb B UMMYHUTETE.
pBIL. AnonTo3. ['yMopanbHbIi U KIETOYHBIN
['ymMmOpanbHBIA U | UMMYHHEIH OTBET.
KJIETOYHBIA I13.6. Antutena. Kmaccel UMMYHOTJIOOYITHMHOB. C,T 2
MUMMYHBII OTBET. | CBOiCTBA AaHTUTEIL.
AHTHTETA. I1.3.7. UToroBoe 3ansaTue no remam IL.3. 1-6 CT 2
Knaccer
MMMYHOIJIOOYIUH | T1.3.8. CepoJioruyeckast nuarnoctuka | C, T, Ip, 2
OB. nHpekmonHeix  Oosesned.  Kiaccudukanus
Ceponoruyeckast CEpOJIOTUYECKUX peakuuil. PA,
[MarHoCTHUKA PIIT'A, PCK, PII, Oakrepuwonnsa, reMoJm3a,
UHQPEKIIHOHHBIX pE€aKUuy ¢ y9aCTHEM KOMIIJIEMEHTA.
OoJIe3HEH.
[1.3.9. Ceponoruueckue peakuuu c wmetkoit | C, T, Ilp, 2
a"HtureHa u anturen: UOM, PUD, PUUM.
IIporpaMMHpOBaHHBIN KOHTPOJIb
no I1.3. 7-8.
3. | Ummynonornueck | [13.10 UmmyHonornueckas maMate. Pasnnuus CT 2
ast aMsTh. NEPBUYHOTO U BTOPUYHOTO UMMYHHOTO OTBETA.
Nmmynonorunyeck | UMMyHONornueckas naMsthb.
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ast NMMyHONOrM4€ecKast TOJIEPaHTHOCTb.

TOJIEPAHTHOCTb. TpaHcCIuIaLleHTapHBIN, IPOTUBOOITYXOJIEBBIN

TpaHcrulaneHTap | UMMYHHTET.

HBIH, I13.11 Anneprudeckue peakiuu. MexaHu3Mbl C,T,C3 2

IIPOTUBOOIYXOJIE€ | Pa3BUTHUSA AJJICPTUYECKUX PEAKIIMH.

BB HMMYHUTET. Knaccugukanus ayuieprudeckux peakuui 1mo

Knunnyeckast Joxemny u Kymoey.

HMMYHOJIOT UL [13.12 VadeknmonHas ajuieprus. C,T,C3, 2

AJlepruueckue Annepruyeckue peakuuu [V tuna. I[Tpunnue P

peaKnuu. JTUATHOCTUKH aJUIEPTUUECKUX 3a00JI€BaHUN.

AyrouMMyHHBIC | [13. 13 AYyTOMMMYHHBIE PEAKIIUU U

pCaKIuu 1 3a0o0sieBaHMs. AYTOAHTUTEHBL. AyTOaHTUTENA.

3a00JICBAHMISL. [IpyHIKIBI AMArHOCTUKY U TEpanuu

NMMYyHOZCDUIHT | ayToMMMYHHBIX 3a0071€BAHMIA.

bI. MeTozibr [13.14 Meto b1 HicciieTIOBaHUS UMMYHHOTO C, T, C3, 2

HCCICOBAaNNA craryca. [lepBudHbIe U BTOPUYHBIE P

HMMYHHOTO UMMYHOJEPUIUTHI. MeTOo bl AUarHOCTUKH U

craryca. KOPPEKIMH UMMYHOIEPUIIUTOB.

[TpunHIUTIBI

UMMYHOTPOIHON | T3 15 [IpuHIMIIBI IMMYHOTPOITHOM TEpaIuH. C,T,C3 2

Teparuy. VMMYHOIPOPUIaKTUKA, KIMMYHOTEPAIIHS.

Vimmyronpoduna | g yacepduramus saxmus. HarmuoRanbHETi

KTHKa. KaJIeHJAaph PUBHUBOK.

I13.16 UTorosoe 3ausitue mo remam 10-15. T, C, C3 2

HUTOI'O: 32

5.5.Y4eOHo-MeTOqUYECKOEe 00ecTIeYeHHEe CAMOCTOATE/ILHOM padoThl MO IMCHUTIIINHE

5.5.1. CamocTosiTeqibHAsI padoTa 00y4aroIerocs no JUCIUIIMHE.

No Paznen HaumenoBanue paboT Tpyno- dopmbl
n/n JUCLIUILINHEI €MKOCTb | KOHTPOJIS
(dac)
1. 3anoyiHeHHEe B pabouel TeTpaau CT
OCHOBHBIX TEPMHUHOB Pa3zeia; U3y4eHUs
yueOHOI U HAYYHOU JUTEpPaTyphl
[IoAroTOBKM K MPAaKTUYECKUM 3aHATUAM
NmmynuTer. o
B - 3all0JIHEHHE B paboueit TeTpanu
1791151
A OCHOBHBIX TEPMHUHOB pa3jieia; U3y4eHus
UMMYHHTETA. . o
. y4eOHOI M Hay4HOM JTUTEpaTyphl.
Bpoxnennsrit
[loaroToBka K NPakTUYECKUM 3aHATHUAM - C T
UMMYHHUTET. .
3aI0JIHEHHE B pabodelt TeTpanu
NmmynHas
cHCTeMA OCHOBHBIX PUCYHKOB ¥ TEPMHHOB
' azzesa Buipl MYMMYHUTETa; U3Y4EHHUS
NmmyHOKOMITETE pasaena B o > I3
y4eOHOIl M Hay4HOU JTUTEepaTyphl.
HTHBIE KJIETKH.
Paborta ¢ 31eKTpoHHBIMU
00pa3oBaTeIbHBIMU PECypcaMu,
pa3MEIICHHBIMU B 3JIETPOHHOM -
uHpopMmannoHHoil cucteme AI'MY
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[ToAroTOBKM K MPAKTUYECKUM 3aHATHSIM - C,T,P
3aIoJIHEHHE B pabodell TeTpanu

OCHOBHBIX PUCYHKOB M TEPMHUHOB

pazaena MMMmyHHas cucrema;

pedepaTtuBHBIE COOOIIEHUS TIO

MMMYHOKOMITETEHTHBIM KJIETKaM;

Pabora ¢ anekTpoHHBIMU

00pa30BaTEIIbHBIMU PECYpPCAMH,

pPa3MEIIECHHBIMU B 3JIETPOHHOM -

uHpopmannonHoi cucreme JI'MY

AHTHTEHBbI. [ToAroTOBKM K MPAKTUYECKUM 3aHSATHSIM - 20 C,T

Knaccudukanus. | 3anosHeHne B pabovel TeTpanu

Bunel. CBoiicTBa. | OCHOBHBIX PUCYHKOB U TEPMHUHOB

DHJIOTCHHBIE pasnena; pedepaTuBHbIE COOOIICHUS TI0

HMMYHODPETYJIATO | TeMaM: «AHTureHsl. Kimaccudukanus».

pBIL. PaGora ¢ anekTpoHHBIMU

I'ymopanbHbIii 1 | 00pa3oBaTeIbHBIMU PECYpCaMU,

KJIETOYHBII pa3MEIIEHHBIMU B 3JIETPOHHOM -

MMMYHBIN OTBET. | MHQOpMaloHHOU cucteme JJI'MYVY.
IToaroroBka K KOHTPOJILHOM padoTe H

AHTHTENA. TEeCTHPOBAHMIO.

Kiaccrr [ToAroTOBKM K MPAaKTUYECKUM 3aHSATUSIM C, T

UMMYHOIJIOOYJIM | - 3aroJIHEHKe B paboue TeTpaan

HOB OCHOBHBIX TEPMHHOB pa3zesna

Ceposornyeckast | DHIOTCHHBIE HMMYHOPETYIIATOPHI.

JUArHOCTHKA N3ydenus yueOHOM 1 HayqyHOM

UHQEKIUOHHBIX | JINTEPATYPHI.

OoJie3Hei. PaboTa c anmekTpoHHBIMEU
00pa3oBaTeIbHBIMU pPECypCaMH,
pa3MEIIeHHBIMU B 3JIETPOHHOM -
nHpopmanmonHou cucreme JI[I'MYV.
[ToAroTOBKM K MPAaKTUYECKUM 3aHSATUSIM C,T,C3
- 3aMI0JIHEHHE B paboyeil TeTpaau cxem
OCHOBHBIX CEPOJIOTUYECKUX U
MMMYHOJIOTUYECKUX PEaKIIUi,
UCIIOJIb3YEMBIX JJI TUarHOCTUKU
HH()EKITMOHHBIX 3a00JICBaHUH.
N3ydenus yueOHOI 1 HayqyHOM
JUTEPATYPBI.

PaGora ¢ anekTpoHHBIMU
00pa30BaTEIbLHBIMU PECypCaMH,
pa3MEILEHHBIMU B 3JIETPOHHOM-
uHdopmarmonHoi cucreme [IMY.
IMoaroroBka K KOHTPOJILHOI padoTe U
TEeCTUPOBAHHIO

Nmmynonornyec | [loaroroBka K MpakTUYECKUM 3aHSATUAM - 30 C T

Kasi IaMsTh. 3amojHeHue B paboueit TeTpaau

NmMmyHONOrMYeC | pUCyHKOB M TEPMHUHOB paszeina

Kast «MIMmyHOJIOTHYECKAs TAMSThY;

TOJICPAHTHOCTh. | M3y4eHUs y4eOHON 1 Hay4YHOM

[IpoTuBoOMyX0J€ | TUTEPATYPHI; MOATOTOBKA pedepaToB Mo

BBl UIMMYHUTET.

TEMaM U «I/IMMyHOJ'IOFI/I‘-ICCKa}I
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Tpancruianranuo
HHBIN
WMMYHUTET.
Knunnueckas
MMMYHOJIOT UL
Anneprudeckue
peaKuuu.

NmmyHo nedumm
Tbl. IMMyHHBIN
CTaryc.
NmvmyHOTIpO
aKTHKa.
NmmyHOTpONIHAS
Tepanus.

TOJIEPAHTHOCTDY.
Paborta ¢ aekTpoHHBIMU
00pa3oBaTeIbHBIMU PECYPCAMH,
Pa3MEIICHHBIMU B 3JIETPOHHOM -
nHpopmanmoHHoi cucteme AI'MY

[MoaroToBKa K MPaKTHYECKUM 3aHATHUSM -
3aIoJIHEHHNE B pabovel TeTpanu
OCHOBHBIX PHCYHKOB U TEPMHHOB
pazznena «KimmHUYeckass UMMYHOJIOTHSI.
AJneprudecKie peakiuny; U3y4eHus
yueOHOU U HayYHOU JTUTEPaTypBHI.
Pabora ¢ anekTpoHHBIMU
00pa30BaTeIIbHBIMU PECYPCaMU,
pa3MEIIeHHBIMU B 3JIETPOHHOM -
nHpopmanronHou cucreme AI'MVY

[ToaroroBka K NpaKTUYECKUM 3aHATHSIM -
3amojHeHue B pabouell  TeTpaau
OCHOBHBIX PHCYHKOB W  TEPMHHOB
pazzaena «MeToapl HCCIIEIOBAHUS
MMMYHHOT'O craTyca.
NMMyHOIe QU TBDY; H3y4eHHs] yueOHOM
Y HAy4YHOU JIUTEPATYPHI.
Pa6ora c
00pa3oBaTeNbHBIMU pecypcamu,
PasMEIICHHBIMHA B BHeTpOHHOﬁ'
nHpopMaImonHoi cucteme JJI'MVY.

3JIEKTPOHHBIMU

[ToaroToBka K MpakTUYECKUM 3aHATHSM -
3amoJIHeHHe B paboueid  TeTpamu
OCHOBHBIX pHCYHKOB W  TEPMHHOB
pazaena «lIpUHIUIIBI UMMYHOTPOITHOM
Tepanmuu», M3Y4eHHs  ydeOHOH U
Hay4HOU JIUTEPaATYypPHI.
Pabora c
00pa3oBaTeNbHBIMU pecypcamu,
pa3MerieHHbIMU B 3JIETPOHHOM-
nHpopMaImoHHoi cucteme JJI'MVY.
IToAroToBKH K KOHTPOJILHOH padore H
TECTHPOBAHUIO

OJICKTPOHHBIMHA

C, TP

C, TP

CT

UTOroO:

60

IloaroroBska k
3a4ery

[ToBTOpEHUE U 3aKperuieHne U3yYeHHOTO
Marepuana (pabota ¢ JICKIIMOHHBIM
MaTepuaioM, Yy4eOHOIl IuTepaTypoii);
(dhopmynupoBKa BOIIPOCOB;
npeIdK3aMeHalMOHHbIe
WHAUBUIyalIbHbBIE u TPYMIOBBIE
KOHCYJIBTAIIMH C MIPEToaBaTesieM.
Pabota c ANEKTPOHHBIMHU
o0pa3oBaTebHBIMU pecypcamu,
pa3MeleHHbIMU B ANIETPOHHOM-
uHpopmannoHHoi cucteme IIMYVY.

C T
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5.5.2. TemaTuka peeparuBHBIX padoT.

Z

Pa3pen Tema

1 Oco0OeHHOCTH BPOXKIEHHOTO MMMYHHUTETA TMOJIOCTH PTA.

Hecneunguueckue dpaxTopsl nprnoOpeTéHHOr0 IMMYHUTETA MOJIOCTH PTa.

@daxToppl NPOTUBOOAKTEPUATBHON 3alIUTHI IOJOCTH PTA..

Crienuuyeckue GakTophl 3alIUTHI MOJIOCTH PTa.

[Tporeccel, MPOUCXOASIINE C AHTUTEHOM B OpraHU3ME.

MexaHn3M B3auMOAEHCTBUA aHTUT'€HA U AaHTUTEA.

MMMyHHBIE MEXaHU3MBI TOBPEKICHNS] TKAHEH.

9 AJIeprudyecKkue peakiiui B CTOMAaTOJIOTHH.

OO INO O WIN|F-
OB INININ

10.1 | AyroummyHHBIE 3a00JI€BaHNUs TIOJOCTH PTA.

[ERY
o

10.3 | Ponp nMMyHOIEUIIMTHBIX COCTOSIHUH B Pa3BUTHH 3a00JIEBaHUH MTOJIOCTH pTa.

5.5.3. MeToauyeckne yKazaHus Jjsl 00y4aIOUIUXCS 110 0CBOEHUIO JUCIHUNINHBI.

Haunublii  pa3gen paboueil mnporpamMmbl  AMCHUIUIMHBI  pa3padoTaH B KayecTBe
CaMOCTOSITENIBHOIO JOKyMeHTa «MeTronuueckue peKOMEHJAUWu Uil CTYJIEHTa» B BHJE
MIPUJIOKEHUSI K paboueil mporpaMme TUCIUILIAHBL.

VI. OUEHOYHBIE CPEJCTBA JUISI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTH
MU MNPOMEXYTOUYHOW ATTECTAIIMA 1O WTOTAM  OCBOEHHUS
TACIATLITAHDI.

6.1. Texkymmuii KOHTPOJIb YCIIEBAEMOCTH.

6.1.1. IlepeyeHbr KOMIETEHHIHUII € yKa3aHueM 3JTanoB uX (GopMHpPOBaHHS B Ipolecce
0CBOeHMs padoueil MPOrpaMMbl JUCUUILIHHbBI

No HaumenoBanue pazzaena Kon xonTposupyemoit DopMBbI KOHTPOJISI
paszuena | JUCHUTIIAHBI (MOIYJIs) KOMIICTCHIINH (M €€ YaCTH)

1 2 3 4

1. Nmmynuter. Buss nJI -1 OIIK-5 C,T
MMMYHHUTETA.
Bpoxnennsiit
MMMYHHTET.
NmMMmyHHas cuctema.
NMMyHOKOMIIETEHTHBIE
KJIETKHU.
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2. AHTHUI'CHBI. WJI-1 OIIK-5, UJI-2 OIIK-9 C,T,C3,
Knaccudukanus. Bust.
CgoiicTBa.

OHJIOTE€HHBIE
MMMYHOPETYJSATOPBI.
I'ymopanbHBIil 1
KJIETOYHBIM UIMMYHHBIN
OTBET.

Anturena. Knaccel
MMMYHOIJIOOYJIMHOB.
Ceponoruueckas
JMarHOCTHKA
MH(EKITMOHHBIX
0ose3Hel.

3. Nmmynonornyeckas nJI--2 OIIK-9 CT,P
namMsTh. OCOOEHHOCTH
MMMYHHOTO OTBETa MPH
Pa3IUYHBIX HHEKIUAX.
NmmyHonornyeckas
TOJICPAHTHOCTb.
TpaHcIUTaHTaIMOHHBIN
WMMYHUTET.
[IpoTuBOOIYXOIEBBII
WMMYHUTET.
Knunnueckas
MMMYHOJIOT UL
ANneprudeckre peakiuu.
NmvmyHOACDUTTUTEI.
MeTtoabl UcclienoBaHUS
MMMYHHOTO CTaryca.
[TpunIUTIBEI
WMMYHOTPOITHOM
Tepanuu.
NMmyHONIpouiakTHKA.

6.1.2. Ilpumepbl OLEHOYHBIX CPEACTB /JIA TeKYylero H Py0e:KHOro KOHTPOJIS
ycleBaeMoCTH.

COBECEJOBAHMUE ITO KOHTPOJIbBHBIM BOITPOCAM

PA3JIEJI 1. UmmynuTter. Buabl ummyHurera. Kilerounbie (pakTopbl BpOKIEHHOT 0
HMMYHHTETA.

Tema 3ansitust Nel. Ummynuter. Bunsl ummynutera. @akTopbl JOMMYHHOU
PE3UCTEHTHOCTH.

Koowvl koumpoaupyemoix komnemenyuu: W11 0IK-5

CoBpeMeHHOE NIOHATHE UMMYHUTETA.
Bunbsl uMMmyHuTETA.

Bpoxa€HHbIN (BUIOBOH) HMMYHHTET.
[TpuobpeTénnplii UMMYHHUTET. BHIbI.

el NS =
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5. OcHOBHBIE OTIIMYHS BPOKIAEHHOTO U MPUOOPETEHHOTO BUIOB IMMYHHUTETA.
6.  Kakumu ¢akropamu ocymiecTBisieTcst Hecenuduyeckas 3anura opranuzma?
7. Kakumu ¢axTopamu OCyLIECTBISETCS 3alIUTA TOJIOCTH pTa’?
8. Kakue xnerku o0nagaroT GaromuTapHOil aKTUBHOCTHIO?
9.  Yro mpoucxoauT Ha KaXKJIOM dTare GparonuTapHoi peakuun?
10.  Yro Ttakoe He3aBepmIEHHBIN (paronuTo3? 3aBepHIEHHBIN?
11.  Yro takoe aromurapHoe uncno? ParonurapHsiii mokasatens? Kak ux
omnpenenstor?
12. Kax onpenensitor uHekc 3aBepiéHHOCTH (ParonuTo3a’?

Kpurtepuu olleHKH TeKyIIero KOHTPOJIsi yCreBaeMoCTH
(cobeceoBaHue 0 KOHTPOJILHBIM BONIPOCAM):

4 «OTINYHOR:

CryneHT uMmeeT TiyOOKHe 3HAHUS Y4eOHOro Marepuajga MO TeMe MPAKTHYEeCKOTO
3aHATUSA, CHOPMYIMPOBAT TOJHBIA M TPABUIBHBI OTBET HA BOMPOCHI TEMBI 3aHATHUS, C
COOJI0/IEHUEM JIOTUKH U3JI0KEHHUs MaTepHalia, TOKa3bIBa€T YCBOCHHE B3aWMOCBSI3M OCHOBHBIX
MOHSATUN, MCIIOIB3YEeMBIX B pabOTe, CMOT OTBETUTh Ha BCE YTOUHSIONIME W JOTOJHUTEIHHBIC
Bompochl. CTYACHT NEMOHCTPUPYET 3HAHUS TEOPETHUECKOTO M MPAKTHYECKOTO MaTepuaia Io
TeMe 3aHATHS.

4 «Xopomoy:

CryneHT mokasasl 3HaHHWE Y4eOHOTO Marepuana, YCBOWJ OCHOBHYIO JIUTEpPATypy, CMOT
OTBETHUTH TIOYTH TOJTHO Ha BCE 3aJIaHHBIC JOMOJHUTEIbHBIC U YTOUHSIONME BOMPOChl. CTymeHT
JEMOHCTPUPYET 3HAHUS TEOPETHUECKOTO M TPAKTHYECKOTO MaTephayiia Mo TEeME 3aHsITHs,
JOTyCKasi HE3HAYUTEIbHbIE HETOUYHOCTH.

4 «Y IOBJIETBOPHUTEILHOY:

CTyaeHT B 1IEJIOM OCBOMJI Marepual IMPAaKTHYECKOTO 3aHSTHSA, OTBETHJ HE Ha BCE
YTOUHSIIOIIIUE W JIOTIOJHUTEIbHBIE BOMPOCHL. CTYIEHT 3aTpyaHSAETCS C MPABUIBLHOM OIEHKON
MPEAJIOKEHHON  3a7mavn, JaéT HEMOJHBIM OTBET, TPEOYIOMUNA HABOAAIIUX BOIPOCOB
MpenoaaBaTes.

4 «HeymoBIeTBOPUTEIBLHO:

CTyneHT uMeeT CYIIeCTBEHHBIE MpoOebl B 3HAHHMSIX OCHOBHOIO Y4eOHOro maTepualia
MPAKTUYECKOTO 3aHATHS, MIOJTHOCTHIO HE PACKPBUT COJACpPKAaHHUE BOIPOCOB, HE CMOT OTBETUTDH Ha
YTOUHSIIOIIIUE W JOTOJTHHUTENbHBIC BONpPOCh.. CTymeHT AaéT HEBEPHYI OIICHKY CHTYallHH,
HETPaBWJIbHO BBIOMpAET aJrOpUTM ACHCTBUN. HeynomieTBopuTenbHas OICHKA BBICTABJISETCS
BBIITYCKHUKY, OTKa3aBIIEMYCsl OTBE€YAaTh Ha BOMPOCH TEMbI IIPAKTUYECKOTO 3aHSTHSL.

TECTUPOBAHHE

PA3JIEJI 1. UmmyHnuTer. Buasl ummynnrera. Kilerounbie (pakTopbl BPOXKIEHHOT 0
HUMMYHHTETA.

Tema 3ansitust Nel. Ummynuter. Bunsl ummynutera. @akTopbl JOMMYHHOU
PE3UCTEHTHOCTH.

Koowvl koumpoaupyemuix komnemenyuu: MI-1011K-5

1. IlenTpanbHas 3a7a4a UMMYyHUTETA:
A) o0ecriedeHne TeHETHYECKON TIEIOCTHOCTH OPraHu3Ma
b) o0ecneuenue 3ammThl OT HHPEKITUH
B) oTTopeHMe epecaKeHHbBIX KIETOK, TKaHEH U OpraHOB
I') peanuzanus 3anporpaMMHUPOBAHHON KJIIETOYHOM CMEPTH (aronTo3a)
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JI) oOecrieueHne COCTOSHUS TOJIEPAHTHOCTH K «CBOEMY».

2. [TproOpeTEéHHBII IMMYHUTET XapaKTEPHU3YEeTCS:
A) cneun(uIHOCTHIO
b) o0pa3oBanuem aHTHTEN
B) dopmMupoBaHreM UMMYHOJIOTHYECKON MTaMSITH
I') axTuBaIMel SHAOKPUHHON CUCTEMBI
1) sputporo’3om.

3. K daromurupyrommm KieTkaMm OTHOCST:
A) Makpodaru

b) wneitrpodusl

B) Th-mumdormtsr

I') NK-xnerxu

) B-mumdouutsl.

K GakrepunnapiM (pakTopam KpoBU OTHOCHT:
A) mm3ouum

b) C-peaktuBnblil 6e10K

B) xommiiemeHT

I') ¢ubpunoren

J1) Oeta-nmu3uHBI

JInmdo1on3 ocyecTBIsIeTCS:

A) B KOCTHOM MO3re

b) B cenesénke

B) B mumparnueckux y3max

I') B meliepoBBIX OJIAIIKAX KUIICYHHUKA
J1) BepHO BCE mepeuncieHHOE.

OcHoBHBIE (HDYHKIIUU CTIEIU(PUISCKOTO IMMYHHOTO OTBETA!
A) oOpa3oBaHHE aHTUTET

b) HakormeHue ceHCHOMIM3UPOBAHHBIX JTUM(POIIMTOB

B) mnuHOIMTO3

I') daromuros

J1) akTHBanus SHAOKPHUHHOHN CHCTEMBI

7. KierouHo-rymopaibpHasi TEOpUSI HIMMYHUTETa 000CHOBAHA:
A) P. Koxom

b) WN. Me4yHnKOBBIM

B) JI. ITacrepom

I') II. Dpauxom

1) DO. bepunrom.

Oco0eHHOCTH BPOXKIEHHOTO UMMYHUTETA:

A) peanusyercs TOIbKO TUM(POUIHBIMU KIETKAMU

b) peanuzyeTcst TONBKO MUETOUHBIMH KIIETKAMH

B) aktuBHpyeTcs TOJIBKO MPH BO3AECHCTBUM aHTUTE€HA
I') akTuBUpYyeTCs HE3aBUCHMO OT MOMNaJJaHHs aHTUTeHa
1) dopmMupyer KJIeTKHM UMMYHOJIOTUYECKOH MaMsTH.

Toll-mogo6HbIe perenTopsl PacO3HAIOT:



10.

A) aHTUTEHBI BUPYCOB

b) rpymnmel TMIHI0B MOBEPXHOCTHBIX AaHTUT€HOB OaKTEPHiA

B) uMMyHHBIE KOMIIJIEKCHI

I') yrieBoaHbIE rPYMITBI TOBEPXHOCTHBIX aHTUT'€HOB OaKTEpUit
1) cynepaHTHUIEHBI.

Koxa, kak nepudepuueckuii 0Tae1 IMMYHHOM CUCTEMBI COJIEPIKUT:
A) JIEeHIPUTHBIC KICTKU

b) NK-xierku

B) B-mumdonutsr

I') kyndepoBckue KIeTKu

J1) TydHbIE KIETKH.

KpuTepuu onieHKkH TeKkyumero KOHTPoJIsl yCIeBaeMOCTH (TeCTHPOBaHUe):

v «Otnuunoy:  100-90%

v «Xopomoy: 89-70%

v «Y 10BIIETBOPUTENBbHOY:  69-51%

v «HeynoBneTBoOpuTEILHOY: <50%
PED®EPAT

PA3JIEJI 3. UMmmyHosIorHYecKast namMaTb. UMMyHOnaTo10rust.

Koowvi koumpoaupyemoix komnemenyuu: H1-2011K-9.

Temvl pedhepamos.

AJUTepruvecKue peakiiui B CTOMATOJIOTHH. AHA(DUIAKTUYECKHUH TIIOK.

[Tposinenus BUY-undexuu B mosioctu pra.

bonesnb bexuera. bonesns lérpena. [latorenes. Jluarnoctuka.

Annepmqecm/le pPC€aKni Ha MaT€pHajibl, UCIIOJIB3YEMBIC B CTOMATOJIOTUN JIA
IIPOTC3UPOBAHUS.

Kpurepun oueHku Tekyuiero KoHTpoJis (pegepar):

. Hosusna pedepupoBanHoro tekcra: makce. — 20 6aios;

. CrerneHb pacKphITUS CYIIIHOCTH MTPpo0aembl: Makce. — 30 6ayuioB;
. O060CHOBaHHOCTH BBIOOPA HCTOYHUKOB: Makc. — 20 6asios;

. Cobmonenue TpeboBanuil kK 0OpMIICHHIO: MakKC. — 15 6asios;
. I'pamoTHOCTB: Makc. — 15 GaioB.

OuenuBanue pedepara:

Pedepar omenuBaercs mo 100 OamnpHOW 1mKane, Oajabl IMEPEBOISATCS B
yCIIEBAEMOCTH CIIEYIOIUM 00pa3oM (Oamibl YYHTHIBAIOTCA B Mpolecce TeKyIei

3HaAHUHI nporpaMmHOro MaTepHana):

86 — 100 6amIoB — «OTIUYHOY,

70 — 75 GayoB — «XOPOILIO»;

51 — 69 GayIoB — «yAOBIETBOPUTEIBHO;
MeHee 51 Gana — «HeyJOBIETBOPUTEIBHOY.

AANENAN

OLIEHKHU
OLICHKH
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COBECEJOBAHHUE II0 KOHTPOJIBHBIM BOIIPOCAM IIO PA3JEJAM
JUCIHHUIIVIMHBI
PAIEJT 1. JIumponanas cucrema. UMMyHOKOMIIETeHTHbIE KIETKH.

Koowir konmponupyemvix komnemenyuu: H/1-1011K-5
LentpanbHbie U nepudepruuecKue opraibl JIUMEPOUTHONH CUCTEMBI.
[IpuHIMN OpraHu3anuyu UMMYHHOU CHCTEMBI.

Hecnennduaeckne GpakTopsl 3aUThI TOJIOCTH PTA.

I'ymopanbsHbIe (GaKTOPHI 3aIIUTHI TIOJIOCTH PTA.

Tumyc. @yHKIMH.

[Mepudepudeckue opranbl IMMOOUIHON cCTeMbl. DyHKITHH.
Kakue kieTku Ha3bIBalOT «AMMYHOKOMIIETEHTHBIMID) ?
XapaxTtepuctuka U GyHKIuH T-1uMpOoLnnTOB.

Kak u rioe npoucxoaut nuddepennuponka T-mumdponnton?

0. Xapaxrepuctuka u GyHKIHH B-mumdonnTos.

11. Kak u rae npoucxomut nuddepenurponka B-mumdponuron?

12. B uém cxonctBo u pazmmune pyakuuit T- u B-mumdonntos?

13. KakoBa pojib aHTUTCH-TIPEACTABIISIONUX KIETOK?

14. Oxapaxrepusyite NK-kneTku.

15. Oxapaxrepusyiite raMmma-enbTa-TUMPOLUTHI, UX 0COOEHHOCTU U (PYHKIUU.

ROoo~NoGa~wNE

Kpurtepun oueHKH TeKyliero KOHTpPOJIsi yCreBaeMocTH (codeceqoBaHme):
«HeynoBneTBopUTEIbHOY:
4 3HaHUA: CTYIACHT HE crmoco0€eH CaMOCTOSITENLHO BBIACJIATH I''TaBHBIC ITOJIOKEHHS B
W3y4EeHHOM MaTepualle AUCUUILIMHBL. He 3HaeT M He NOHMMAeT 3HAYUTEIbHYIO MM OCHOBHYIO
4acTh MPOrPaMMHOIO MaTepualla B IpejiesiaX MOCTaBICHHBIX BOIIPOCOB.

v VYMeHus: CTYACHT HE YyMeeT NPHUMEHSATh HEMOJHbIE 3HaHUS K PEHICHUI0
KOHKPETHBIX BOITPOCOB W CUTYaIIMOHHBIX 33724 10 00pasiry.
v HaBbikn: CcTymeHT He BJaAeeT METOJAaMHM  PEIICHUS CHTYallHOHHBIX 3a/ad,

aQHAJIM3UPOBATh PE3yJAbTaThl NPAKTHUYECKUX HCCIEIOBaHUW, HE BIAJCET CHEIUaJIbHOU
TEPMHUHOJIOTUEN IO TaHHOMY pa3/ieny JUCUUILINHBI.

«Y IOBJICTBOPHUTEIIHLHOY:

4 3HaHUA: CTYACHT YCBOWJI OCHOBHOE COJEp)KaHHE MaTepuhaia JUCIUILIMHBI, HO
UMeeT MpoOesbl B YCBOCHHHM MaTepuaja, HE NPEISITCTBYIONIME JabHCUIIEMY YCBOCHHIO
y4yeOHOTO MaTepuaja o JUCHMIIIMHE «MIMMYHOJIOIUMsS — KJIMHAYECKas MMMYHOJIOTHs». MMeeT
HECUCTEMATU3UPOBAHHBIE 3HAHUS MO MOAYJISAM  JUCHMIUIMHBI. Martepuan  u3naraet
(dbparMeHTapHO, HE TIOCIICIOBATENHHO.

v YMeHUs: CTYyJAEHT HCHBITBIBAET 3aTPYAHEHUS IPU M3JIOKEHUU MaTepuana Io
MOAYyJAsAM  AucuMiinael  «MMMyHOnorms — KIMHHWYecKas HMMyHojorus». CTyaeHT
HEMOCJIEI0BAaTEIbHO W HE CHUCTEMAaTHU3MPOBAHO YMEET MHCHOJIb30BaTh HEMOJIHbIE 3HAHUS
Marepuana. CTyIeHT 3aTpyOHSETCS NPH IPUMEHCHHMH 3HAHHWHM, HEOOXOIMMBIX VIS PEIICHUS
3a/1a4 Pa3IMYHBIX CUTYAIlMOHHBIX THUIIOB, IIPH OOBSICHEHUU KOHKPETHBIX MOHATHH B pa3jeiax
«MIMMYHOJIOTHS — KIIMHUYECKasi UMMYHOJIOTHSI.

4 HaBbIku: cTyneHT BiafieeT OCHOBHBIMH HaBBIKAMH, HO JIOMYCKAeT OIIUOKU U
HETOYHOCTH HCMOJIb30BAaHHOW HaydHOW TepMuHOJIOruU. CTYIEHT B OCHOBHOM CIOCOOEH
CaMOCTOSTENBHO TJIABHBIE TIOJIOKEHHS B U3yUYEHHOM Marepualie.

«Xopouoy:

v 3nanus: CTYIEHT CIOCOOEH CaMOCTOSITENTbHO BBIIEIATH TJIaBHBIC TMOJIOKEHUS B
n3ydyeHHOM Marepuaine. [loka3piBaeT 3HaHWSI BCEr0 M3YYEHHOTO MNPOTPAaMMHOTO MaTepualna.
JlaeT MmoJIHBIA U NIPAaBUIBHBIM OTBET HA OCHOBE M3YYEHHOT'O TEOPETUYECKOTO U IMPAKTHYECKOIO
MaTepHuaaoB; HE3HAYUTENbHBIC OIIMOKM W HEJOYEThl TMPU BOCHPOU3BEICHUU HW3YUYEHHOTO
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MaTepuaa, OrpeIeICHHs MOHATHI )l HEMOJIHbIE, HEOOIbIINe HETOYHOCTHU TIPU UCTIOJIB30BAHUT
Hay4YHBIX TEPMUHOB.

v Ymenusi: CTyoeHT yMEeT CaMOCTOSATEIbHO BBIICNISTH TJIABHBIC IOJOXKCHHS B
M3YYCHHOM Marepualie; Ha OCHOBaHMHM (DaKTOB W MPUMEPOB 0000IIaTh, JenaTh BBIBO/IHI,
yCTaHABIMBATh CBS3U BHYTpHU mpeamera. CTyIeHT yMEeT HCIOIb30BaTh MOJydeHHBIC 3HAHUS Ha
MIPAaKTUKE B BHUJIOM3MEHEHHOW CHUTYaIluH, COOJIIOJIaTh OCHOBHBIC IMpaBWia KYyIbTYPHl YCTHOM
peyH, UCTIOJIb30BATh HAYYHBIC TEPMUHBI.

v HaBpiku: CryaeHT BIafeeT 3HAHUSAMHU BCErO HW3YYEHHOTO IMPOrPAMMHOTO
MaTrepuaga, MaTepuall U3JlaraeT IOCJEeI0BaTEIbHO, JOMYCKAeT HE3HAYUTEIbHBIC OIMHOKA |
HEJOYETHl TIPU BOCIIPOUM3BEIACHUH M3ydeHHOTO Marepuana. CTyICHT He 00JIaaeT JOCTaTOYHBIM
HABBIKOM pabOTHI CO CIPABOYHOU JTUTEPATypOM, YUCOHHKOM, TIEPBOMCTOYHUKAMU; MPABUIHLHO
OPUEHTHPYETCS, HO pabOTaeT MEJICHHO.

«OTANYHON:

v 3Hanus: CTyJEHT CaMOCTOSTENbHO BBIIEISIET IVIaBHBIE MOJIOKEHHUS B U3yYEHHOM
MaTepuaige M CHocoOEH JaThb KPAaTKyl0 XapaKTePUCTHKY OCHOBHBIM HJESIM IpOpabOTaHHOTO
Marepuana JUCHMIUIMHBL «MIMMyHONOTHS — KIMHMYECKas HMMYHOJIOTHS». 3HAeT OCHOBHBIE
MOHATHS B pazjiesniax UMMYyHoJoruu. [loka3piBaeT riy0okoe 3HaHUE U MOHUMaHKUE BCero oobema
MIPOrpaMMHOTO MaTepuana.

v VYmenusa: CTyIeHT yMEeT COCTaBHUTh IMOJHBIA M MPaBWIbHBIM OTBET HA OCHOBE
M3Y4YEHHOT'O MaTepHuala, BbIIENATh IJIaBHbIE MOJOKEHUS, CAMOCTOSATEIbHO MOATBEPKAATH OTBET
Pa3IMYHBIMU CUTYallMOHHBIMU 33/1a4aMH, CAMOCTOSITEIbHO U apryMEHTHUPOBAHO JeNlaTh aHAJU3,
0000111eHuS, BBIBOJIBL. Y CTAaHABINBATh MEXINCLIUIUIMHAPHBIE (HA OCHOBE paHee MPUOOpPETEHHbIX
3HAHWUI) U CBSA3M BHYTPU NPEAMETA, TBOPUECKU MPUMEHSTH MOJTY4YE€HHbIE 3HAHUS JJIS pPelleHus
akymepckux 3amad. [lociaemoBarenbHo, YETKO, CBsI3aHO, 000CHOBAHO M 0€301MMO0YHO U3JlaraTh
yueOHBI MaTepuan;, AaBaThb OTBET B JIOTMUYECKOM IOCIENOBATEILHOCTH C HCIHOJB30BaHUEM
MPUHATON TEPMHUHOJIOTHH; JieNlaTh COOCTBEHHBIE BHIBObBI; (DOPMYIHPOBATH TOUHOE ONIPECIICHNE
U HMCTOJIKOBAaHUE OCHOBHBIX MOHATHUI W NPaBWI; IPU OTBETE HE IMOBTOPSTH JTOCIOBHO TEKCT
yueOHUKa; U3jaraTh Marepuall JIMTEPaTypHBIM SI3bIKOM; MPAaBUIBLHO U OOCTOSTENILHO OTBEYATh
Ha JIOMOJIHUTENbHBIE BONPOCHI ITpenoaasareiia. CaMOCTOSATENbHO U PALIMOHAIBHO MCIOJIb30BATh
HarJiigHble MOCOOMS, CIpPAaBOYHBIE MaTepHalibl, YUYE€OHHK, JOMOJHHUTEIbHYIO JIUTEPATYPY,
MIEPBOMCTOYHHKHU.

v Hagbiku: CTyIEHT CaMOCTOATENBHO BBIJEIISIET TJIABHBIEC TIOJIOKEHUS B U3YYEHHOM
MaTrepuaige M CHOCOOEH JaThb KPAaTKyl XapaKTepUCTHUKY OCHOBHBIM HJAEAM MPOPadOTaHHOIO
Matepuana. CTyAEHT MOKa3bIBaeT INIyOOKOE U TOJHOE BJaJICHUE BCEM OOBEMOM H3ydaeMoit
JUCUUIIIUHBL.

CUTYALMOHHBIE 3ATAYM 110 BJIOKAM JUCIUIIJIMHBI

PA3JIEJT 2. Ceposiornyeckne peakumm.

Koowir konmponupyemvix komnemenyuui: UJ{-1 OIIK-5, UJ[-2011K-9

3amaua 1

B xnuHuKy nocTtynun OOJBHOW C BBICOKOW Temmeparypoid.  Peakuus Bumans
noJsioxkutenbHa B TUTpe 1:200 ¢ O - OpromHoTH(O3HBIM TMarHOCTUKYMOM. Baiie 3akmouenue.
3agaya 2
VY 060JbHOTO, MOCTYNMUBIIETO B MH()EKIMOHHYIO KIMHUKY C MOJO3PEHUEM Ha OpIOUIHON THU,
peakuus Bunans nosoxxkurensHa B pasBeneHHU chIBOpOTKH 1:800 ¢ O — AMarHoCTUKyMOM M
1:400 ¢ H — mmarnoctuxymom. lloaTBepkIaroT JIM pe3yapTaThl peaklUU IPearosiaracMbli
Marxos?
3amaua 3
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[TocTaBuim peakiuio arriaOTHHAIIMY BBICTICHHOW KyIbTYphl JU3EHTEPUNHBIX MATOUYEK
co crenupudeckumMu cbiBopoTkamu rpynn A, B, C, JI. mONOXUTENbHAS PEaKIs MOJIy4YeHa C
ceiBopoTKkoM /1. /laiiTe 3aKirodueHue.
3anaua 4

B KOXHO — BEHEpOJIOTMYECKUH aucnaHcep noctynui OonbHOW ¢ cupummcom. Kak
71ab0pPaTOPHO TIOITBEPIUTH IUATHO3?
3agauya 5

W3 mabopartopun KOXKHO-BEHEPOJOTHYECKOTO AMCIAHCepa IMOJIYYCHBI pe3yJIbTaThl
peakuuu Baccepmana 6osbnoro U.C.

PCK ¢ xapIuoJIMITHHOBBIM aHTUTCHOM — ITOJIOKHUTEITHHASL.

C TPEMOHEMHBIM aHTUTEHOM — TTOJIOKHUTEIIbHAS.

OO0®bscHuTE, UTO COO0M NpeaCcTaBIAIOT aHTUreHsl Nel u 2 naiite 3akiitoueHue.

Kpurtepuu onieHKH TeKylero KOHTpOJIsl yCIeBaeMOCTH (CUTyallMOHHbIE 321a4H1):

4 «OTIHIHO»:

OTtBeT Ha BOIpOC 3a7auu JaH NpaBWiIbHbIN. OObsICHEHHE X0Ja €€ peleHus NoapoOHoe,
MOCJIeJIOBATEIbHOE, TPAMOTHOE, C TEOPETHYSCKUMHU OOOCHOBaHUSAMH (B TOM 4YHCIIEC U3
JIEKIITMOHHOTO Kypca).

4 «Xopomoy:

OTBeT Ha BOMPOC 3a/1aUd JaH NpaBuiIbHBIA. OOBsCHEHNE X0/1a €€ penieHus moapooHoe,
HO HEJIOCTAaTOYHO JIOTUYHOE, C CJIWHWYHBIMH OINMOKAMH B JICTAISAX, HEKOTOPBIMHU
3aTPyTHCHUSIMH B TEOPETUIECKOM OOOCHOBAHHH (B TOM YHMCIIE M3 JICKIIMOHHOTO MaTepuaia), B
CXEMAaTHYECKUX M300paXEHUAX M JEMOHCTpAIMsAX HAa CXeMaX, C CIWHWYHBIMU OIMHOKaMu B
WCIIOJIb30BAHUH UMMYHOJIOTHYECKHX TEPMHUHOB; OTBETHI Ha JIOTIOJJHUTEILHBIE BOIIPOCH BEPHBIE,
HO HEIOCTATOYHO YETKHE.

4 «Y IOBJIETBOPHUTEILHOY:

OTtBer Ha BOMpPOC 3amauyM JaH NpaBwiIbHBIA. OOBACHEHHE XoJa €€ pernieHus
HEJIOCTATOYHO TIOJHOE, HEMOCIeA0BaTeIbHOEe, C OIMMOKaMU, CJIa0bIM TEOPETHUYECCKUM
000CHOBaHHMEM (B TOM YHCJIC JICKITMOHHBIM MaTEPUaIOM), CO 3HAYUTEIIbHBIMU 3aTPYAHCHUSIMU H
omuOKaMHU B CXEMAaTHYECKHUX  HM300paKEHUAX, JIEMOHCTpAIUsAX, B  HCIOJb30BaHUHU
MMMYHOJIOTHYECKUX TEPMUHOB; OTBETHI Ha JIOTIOJHUTEIBHBIEC BOIPOCHI HEJOCTATOYHO YETKHUE, C
OIIMOKaMM B JIETaJISX.

4 «HeymoBIeTBOPUTEILHO:

OTBeT Ha BOMPOC 3aa4M JaH HenpaBWiIbHBIA. OOBsSCHEHHE X0/aa €€ pEIICHHS JTaHO
HETIOJHOE, HEeIOC/IeI0BAaTEIbHOE, C TPYOBIMU OIMOKaMH, 0€3 TeopeTHYecKoro o00CcHOBaHUs (B
TOM YHCJIC JICKIIMOHHBIM MAaTEpPHaOM); OTBETHl Ha JOTIOJHUTEIbHBIC BOIPOCH HEMPABHIbHBIC
(oTCyTCTBYIOT).

TECTUPOBAHME 110 PA3JIEJAM AUCHUIIJIMHBI
PA3IEJT 1. I'ymopanbHble GaKTOPbl HMMYHHUTETA.

Koowvi koumpoaupyemoix komnemenyuu: MI-1011K-5

1. AKTHBaIMS CUCTEMbI KOMIUIEMEHTA 0 KJIaCCHYECKOMY ITYTH CBS3aHa:
A) c BpIpaOOTKOM MHTEpICHKIHA-2

b) Bo3zneiicTBueM nHTEp(HEPOHOB

B) c ydactuem KoMIuiekca aHTUI€H/aHTUTEIIO

I') akruBarmeii Toll-monoGHBIX penienTopoB

J1) BepHO BCE MepeunciieHHOE.
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2. AKTHBaNMs CUCTEMbI KOMIIJIEMEHTA 110 JIEKTUHOBOMY ITYTH CBSI3aHA C JIEHCTBUEM:
A) 1murokuHoB NK-kieTok

b) mnepdopuno NK-xierox

B) rucrammHa Ty4HBIX KIETOK

I') nmenTuaOB - aHTUOMOTHKOB

J1) HeBepHO BCE MepeuncIeHHOE.

3. MecTHBIIf IMMYHHUTET MOJIOCTH PTa 00ECIICUNBACTCS:
A) aHTHTEeNaMu Kjacca A

b) anturenamu xmacca G

B) TonpKO pepMEHTOM - TU30LMMOM

I') anrturenamu kimacca M

) anturenamu kinacca E.

4. T'ymopanbHbIMU (PaKTOpPaMHM 3alIUTHI CAU3UCTON 000JIOUKH MOJIOCTH PTa SIBIISIFOTCS:
A) nakrodeppuH

b) mnakronepokcuaasza

B) nuzonum

I') cuanun

J1) BepHO BCE mepeymnclieHHOE

Cnmsuctbie 000JI0YKH TIOJIOCTH PTa CEKPETUPYIOT:
A) nm3ouuM

b) IgA

B) IgE

I') Oera-nmu3un

J1) KOMIUIEMEHT.

6. EcTecTBEeHHBIII UMMYHHUTET HOBOPOXKIEHHBIX (DOPMUPYETCS B PE3YJIbTATE:
A) BakmUHAIMH
b) BBeneHMsSI MIMMYHHBIX CHIBOPOTOK
B) mnepemaum anTHUTEN OT MAaTEPH ILIONY
I') anTHOMOTHKOTEpaNUH
J1) BepHO BCE mepedrciIeHHOE.

7. [locne BBeCHUST aHTUTOKCHYECKOW J1e4eOHO-TTPO(HUITAKTUIECKON CBIBOPOTKU
(bopMHpYyeTCSI IMMYHUTET:

A) aKTUBHBIN

b) mnaccuBHBIT

B) wuckyccTBeHHBIH

I') aHTUMUKpPOOHBII

J1) BpOXIEHHBIN.

8. IlpnoOpeTéHHbIN aKTUBHBIH UMMYHUTET pa3BUBACTCA MOCJE BBEJCHUS B OPraHU3M:
A) aTTeHyHpPOBAHHOW BaKIMHBI

b) mnpobuoTtuxoB

B) anarokcuHOB

I') aHTUTOKCHYECKOU CBIBOPOTKH

J1) aHTHOMOTHKOB.

9. B peanuzamuu QpyHKUIMN aanTUBHOTO MMMYHHUTETA IPUHUMAIOT y4acTHE:
A) KJIETKH UMMYHOJIOTHUECKOM mamsTh
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JIEH/IPUTHBIE KIETKU
NK-kneTkn
MMMYHOTJIOOYJIMHBI

BEPHO BCE IIEPEUHCIICHHOE.

. Bo3sMoxHBIC IMIyTU aKTUBAIlUU KOMIIJICMCHTA!

aHaPPOOHBIM
KJIaCCUUCCKUIM
ANbTEPHATUBHBIN
JIEKTHHOBEIHN
JIAKTO3HBIN

. OTr™MeTBTE MPU3HAKHU, XapaKTCPHBIC IJId CUCTCMbI KOMITIJICMCHTA!

OTHOCHUTCS K O€JKaM ChIBOPOTKU KPOBHU
aKTUBU3HUPYETCS KaCKaJOM peakluil IpoTeoan3a
MMEETCs TOJIBKO Y YeI0BeKa

crenu(puyHa 0 OTHOLIEHUIO K AaHTUT'€HY
OTHOCHUTCS K MHTEPJIEUKHHAM.

. Mexanusm AKTUBAIlMH KOMIIJICMEHTA IO KJIACCUYCCKOMY ITIYyTH CBS3aH.

C y4acTHUEM KOMIUIEKCa aHTUT€H-aHTUTENIO
C ydacTueM Oejka mpornepanHa

C JICUCTBUEM aHTUOMOTHUKOB

C pacno3HaBaHMEM MAaHHO30CBS3bIBAIOLIETO JIEKTHHA
c yuactueMm Ig-E.

AN NI NN

Kpurepun oneHku TeKyuero KOHTpPOJIs yCneBaeMoCTH (TeCThl):

«Otrmnynoy: 100-90%

«Xoporo»:  89-70%
«Y noBaerBopurensHOy: 69-51%

«Heynosnersopurenpao»: <50%

6.2. [Ipome:xyTOUHAsI aTTECTALMS 10 HTOTaM OCBOCHHUS M CIUILIUHBI.

6.2.1. ®opma npome:xkyTouHoii arrecramun — 3AUYET. Cemectp —IV.

6.2.2. Ilpouenypa nposeaenusi npome:kyrounoi arrecranun - COBECE/IOBAHUE

6.2.3. IlpuMepbI BONPOCOB /IS NOATOTOBKH K 3a4eTy.

ONoGa~wONE

Koowvl koumpoaupyemsix komnemenyuu: MJ-10MK-5, U/[-2 OIIK-9

CoBpemMeHHOE NIOHATHE UMMYHUTETA.

Bunel nmmynurera.

Bposxxnéunslii (BUIOBON) HIMMYHHTET.

[TpuobpeTénnplii UMMyHUTET. Bupl.

OCHOBHBIE OTIIMYUS BPOKAEHHOTO U MPUOOPETEHHOTO BUJIOB UMMYHHUTETA.
Kakumu ¢akTopamu ocyiiecTBisieTcs Hecniennduieckas 3aimra opranuzma?
Kakue kierku o61anatoT GarouutapHoi ciocoOHOCThIO?

Kakumu ki1eTouHbIMU (paKTOpaMu OCYILIECTBISETCS Hecniennduyeckas 3anmra
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=

9. MOJIOCTH pTa
10. Kakue Hecrienmpunueckue ryMopaibHbie (PaKTOPbI OCYILECTBIISIOT 3aIIUTY
CIIM3UCTOM 000JIOUKH MOJIOCTH pTa?
11. YTo0 Takoe MECTHBIf IMMYHHUTET CIM3UCTHIX 000JI0YEK MMOJIOCTH pTa?

12. [IepBuuHbIE penenTOpsl JOUMMYHHON PE3UCTEHTHOCTH.

13. I'ymopainbeHbie (GaKTOpHI BPOKAEHHOTO HMMYHUTETA.

14. Benxu ocTpoii azer

15. Uto Takoe auzonuM? MeToauka onpeeieH s JIH3011MMa B CIIIOHE.

6.2.4. llpumep OunJiera

Koowt koumpoaupyemvix komnemenvyun: MJ/1-1011K-5, HJI-2 OIIK-9

OI'bOY BO AI'MY Kadenpa muxpobuomnoruu,
BHUPYCOJIOTMH U UMMYHOJIOTUH
Munznpasa Poccun CrienanbHOCTh (HalpaBJIeHUE) -

31.05.03 Cromaroiyorus
Hucnunnuna: « AMMyHOOTHS-
KIIMHUYECKast KMMYHOJIOTHSI.

BUJIET Ne

Hecnenmnduieckue (hakTopbl 3alTUTHI TOJIOCTH PTa.

NmMmyHonorndeckas mamsitb. buonorudeckoe 3nauenue. Pazniure nepBUYHOTO U BTOPUYHOTO
MMMYHHOI'O OTBETA.

PCK. IIpunnun. [Tpaktuueckoe npuMeHEHHUE.

YTBepxkaeH Ha 3acelaHuu Kadeapsl, MpoTokoi oT «27» aBrycta 2021 r. [Ipotokos Ne 1
Omaposa C.M. 1.6.H., npocdeccop,

3aBeayroui kageapoit MUKpOOHUOIOTHH,
BHUPYCOJIOTMH U UMMYHOJIOTHH

CocraBuTenu:

Canpgos M.C., K.M.H., IOIICHT
JOTIEHT Kadeapbl MUKPOOHUOJIOTHH,
BHUPYCOJIOTUH U UMMYHOJIOTHH

KacymoBa A.M., K.M.H., JOLIEHT
Kaeapsl MUKPOOHOJIOTHH,
BUPYCOJIOTUM U UMMYHOJIOTUH
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6.2.5. Cucrema OLlCHUBAHUSA PE3YJbTATOB OCBOCHHUA NUCHUIIJIMHDBI, OITUCAHUE IIKAJI
OICHUBAHUA BbBICTABJICHHUA OLICHOK.

KpuTeplm OLICHUBAHHUA PE3YJbTATOB OCBOCHUA NTUCHUIIJIUHDbI

Iloka3aTenu Kpurepun onenuBanuns
OLICHUBAHUSA «He 32YTEeHO0» «324YTEHO»
na-1 ONK-5
3HaTh CryneHt He crocoOeH K CTyneHT caMOCTOSITENIBHO BBIJCIISET IJIaBHbIE
abCTPaKTHOMY MBILUICHUIO IIOJIOKEHUS B N3Y4YEHHOM MaTepuajie u
He 3HaeT 0CHOBBI HIMMYHOJIOTUH | CIOCOOEH J1aTh KPaTKYy0 XapaKTEPUCTUKY
OCHOBHBIM HJIESIM NMPOPa0OTaHHOTO MaTepuasa
JUCIUIUINHBIL.
3HaeT npeaMeT, UMMYHUTET, aHTUT€HBI,
aHTHUTENA U Ipyrue MOHATUS AUCHUTIINHBI.
[Toka3biBaeT riry0OKO€ MOHUMAaHKE MTpeIMeTa
MMMYHOJIOTHH.
yMeTb CryneHT He ymeer CryzneHT yMeeT 10JIb30BaThCsl yueOHOH,
aQHAJIM3UPOBATH OCHOBHBIE Hay4YHOU, HAy4YHO-TIOMYJISIPHOM JIMTEpaTypOu
MI0JIOKEHHSI UMMYHOJIOTUU 110 TIPEIMETY.
BJIA/IETh Crynent He BiajeeT 0a30BbIMH | CTyZIEeHT MOKa3bIBaeT INIyOOKOE U MOJTHOE
OCHOBaMHU IO MPEIMETY BJIa/IEHHE BCeM 00BEMOM HM3ydaeMoi
JTUCIUIUIMHBL, BIaJeeT 3HAHUAMU TIO
MMMYHOJIOTHH.
NJ-2 OIIK-9
3HaTh CryneHT He criocoOeH K CTyZneHT caMOCTOSITENBHO BBIIIOJIHSET
CaMOPa3BUTHIO U OCHOBHbIE TpeOOBaHHUs MO BEACHUIO
CaMOCTOSITENIBHOMY YCBOCHHIO IIPOTOKOJIOB IMMYHOJIOTHYECKUX
npeaMeTa HUCCIIEI0OBAaHNUN
yMeThb CryneHT He ymeer CTyneHT 3HaeT ¥ yMeeT IPUMEHSATh BCe
CaMOCTOSITENIBHO U3JI0KUTh MMMYHOJIOTHYE€CKHE METOIbI HCCIIETOBAHUS.
OCHOBHBIE ITIOHATUS
MMMYHOJIOT MU
BJIA/IETh CryneHt He BiazeeT 6a30BbIMU | CTyZIEHT B [IOJIHOW Mepe BJIAJICET BCEM
OCHOBAaMH II0 IMMYHOJIOTUU 00BbEMOM M3y4aeMON JUCLUIUIMHBL. MokeT
I10JIb30BATHCA MOJYYCHHBIM MaTEPHAIIOM 110
IIPEIMETY.

Vil. YYHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHUILINHBL

7.1. OcHoBHas1 JInTEpaTypa.

IleyaTHbIE N31aHUS.

HanMeHoBaHHe U3IaHUA KoamuecTBo
Ne IK3EeMILIAPOB B
OouOIMOTEKE
1 | Xauros, P. M. UMmMmyHOMOrus: Y4eOHUK A1 By30B C KOMIIAKT — JIUCKOM. - 100
M.: I'DOTAP - Menua, 2011 - 320 c.
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2 | Ummynonorus u annepronorust / yueOHUK IJ1si MEIMIMHCKUX By30B // ITon 100
pen. A.A. Bopo6néBa, A.C. beikoBa, A.B. KapaynoBa.— M., [Ipaktudeckas
mequuuHa. — 2006. — 287c.

3 | MeauuuHcKash MHKPOOMOJIOTHS, BUPYCOJOTHS W HMMYHOJIOTHS. 100
Yueonuk mns BY3os./Ilog pen. akanemuka A.A. BopoObéBa. M.:
MUA, 2004, 690 c.

4 MenuuuHCKass MEKPOOHOJIOTHS, BUPYCOIOTHsS ¥ uMMyHOorus./Ilox 100

pen. akanemuka PAH B.B. 3Bepesa, npod.M.H. boituenko. Yuebuuk
B 2-x yacTax. M.: I'D0TAP-Menua, 2016, 914 c.
5 MenumHcKass MUKpOOHOJIOTHS, BUpYycosorus, nuMmmyHosorus / [Tox 650
pen. ipod. JI. b. bopucoa. YueOuuk. - M.: Meqununa, 2001, 2002,
2005. - 528 c.
DJIeKTPOHHbIE U3TAHUA:
MenunuHCKass MEKPOOHOJIOTHSI, BUPYCOJIOTHSI U UMMYHOJIOTHS: B 2 T. ToMm 1. [DnekTpoHHBIH pecypc]

1 | : yueOnuk / ITox pen. B.B. 3BepeBa, M.H. Boiiuenko. - M. : TDOTAP-Menua, 2016. Pexxum ocrymna:

http://www.studmedlib.ru/book/ISBN9785970436417.html

2 | MemumHcKas MUKPOOHOIOTHS, BUPYCOJIOTHs M UMMyHoJorus. B 2 T. Tom 2. [OnexkTpoHHBIH pecypc]

: yuebnuk / Ilox pen. B.B. 3BepeBa, M.H. boituenko - M. : 'DOTAP-Menna, 2016. Pexxum nocryma:
http://www.studmedlib.ru/book/ISBN9785970436424.html
7.2. lonosHUTEIbHAS JUTEPATYypa
IleyaTHble U3KaHUA:

Ne HaunmeHoBaHue u3ianus KonunuectBo
HK3EMILISIPOB B
oubnuoreke

1 | Apamamk I'.H. Kiuaudeckas HWMMYHOJOTHS W aJUIEPTOJIIOTHS. 100
Vuebnuk mis BY30s./M.:MUA, 2004.-447 c.
2 | XauroB,P.M. HNmmynosnorus: arinac/ P.M.XautoB, A.A.fpwnuH, 25
b.B.IInerun.-M..I'0TAP-Menmua, 2011.-624 c.
3 | PykoBoaCcTBO K TPAKTHYECKUM 3aHIATHSAM TI0 MHUKPOOHMOJIOTHH, 20
MMMYHOJIOTH U BUPYCOJIOTUU C WJUTFOCTPUPOBAHHBIMH 3ajadamu //
nox. pen. A.A.Bopo6resa u B.H.Ilapesa — M.,MUA — 2007. — 470 c.
4 | [neitgap Mx. Harnsgnas ummynonorus. Ilep. ¢ anrn. - M. — 5
I'SOTAP Menmununa, 2000. - 95 c.
5 | MenunuHckas MUKPOOUOJIOTHSI, BUPYCOJIOTHUSI U UMMYHOJIOTHSI 60
/Y4ebuuk nox pea. npod. A.A.Cooituakosa B.b.-CI16., M.-2008.-
532 C.
DJIeKTPOHHBIE U3JAHUA:
Ne HaumenoBaHue u3gaHus
1 | MukpoOuosiorus, BUPYCOJIOTHS U IMMYHOJIOTHS: PYKOBOJICTBO K TaOOPATOPHBIM 3aHSATUSIM

[DnexTpoHHBIH pecypc] : yue0. mocobue / nox pea. B.b. CooituakoBa, M.M. Kapanama. - M.

: I'DOTAP-Menua, 2015. Pesxum nocryna:
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http://www.studmedlib.ru/book/ISBN9785970436417.html
http://www.studmedlib.ru/book/ISBN9785970436424.html

http://www.studmedlib.ru/book/ISBN9785970435755.html
MukpoOunoiorusi, BUPYCOJIOTHSI U UMMYHOJIOTHSI: PYKOBOJICTBO K JIAOOPATOPHBIM 3aHSATHSIM
[Dnexrponnslit pecypc] / moxa pen. B.b. CooituakoBa, M.M. Kapamnarna - M. : [90OTAP-
Menua, 2014. Pexxum moctymna: http://www.studmedlib.ru/book/ISBN9785970430668.html
3 | MukpoOuoJIOTHs, BUPYCOJOTHS: PYKOBOACTBO K MPAKTHYSCKUM 3aHITHIM [ DJIEKTPOHHBIH
pecypc] : yue6. mocobue / 3BepeB B.B. [u ap.]; mox pen. B.B. 3sepesa, M.H. boituenko - M.
: I'D0TAP-Menana, 2015. Pexxum nocryna:
http://www.studmedlib.ru/book/ISBN9785970434956.html
4 | OcHOBBI MUKPOOHOJIOTMH U UMMYHOJIOTHH [ DnekTpoHHbIN pecype] / Ilox pen. B.B. 3Bepesa,
M.H. boiiuenko - M. : I'DOTAP-Menua, 2014. Pexxum nocrymna:
http://www.studmedlib.ru/book/ISBN9785970429334.html
5 | MukpoOuonorust u uMMyHoJIOTHS. [IpakTukym [DnexTpoHHBIN pecypc] : yued. mocobdue / P.
T. Mannanosa - M. : [DOTAP-Menua, 2013. Pexxum noctyma:
http://www.studmedlib.ru/book/ISBN9785970427507.html
7. 3. Pecypchbl uHpOPMANIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu « AHTEepHET»:
Caumeoi
Ne HaumenoBanue pecypca
Hanpumep:
1 OnektpoHHas OubnwoTeka: OubmuMoTeka muccepramuii: caWt / Poccumiickas
" | rocymapcTBeHHas ~— OmbOmmoreka.  —  MockBa:  PI'b,  2003. -  URL:
http://diss.rsl.ru/?lang=ru (mara o6pamenwus: 25.01.2019). — TekcT: 2IeKTPOHHBIN.
[IpaBurensctBo Poccuiickoit denepanuu: odumUaibHBIA caidT. — MockBa. —
2. | ObnoBnsiercss B TeueHue cyrok. — URL: http://government.ru (mata oOpareHwust:
19.02.2019). — TeKCT: IeKTPOHHBIH.
3. | DnekTpoHHO-OMOIMOTeUHAs cuctemMa «KoHCynbTaHT cTyneHTay. Pexxum moctyma :
OrpaHUYEHHBIN 10 JIOTHHY | mapoJiro; http://www.studmedlib.ru
4. | DnexTpoHHO-OMOMMoTeuHas cucrema «KoHcynbrant Bpaua». Pexum noctyna :
OTPaHWYEHHBIN 1O JOTUHY U Mapostro; http//www.rosmedlib.ru
5. | IocynapcTBenHas neHTpaibHas HaydHas MEAUIIMHCKAst OMOINOTeKa,;
http://www.scsml.ru//
6. | @enepanbHas IEKTPOHHAS MEIUITMHCKAsE OMOIMOTEeKa
7. | Hayunas snexkrponnas oubmmoreka «K KUBEPJIEHMHKA
7.4. HWndpopmMannoHHbIE TEXHOJIOTHH
Ilpozpammnoe obecneuenue
1. Omnepanuonnas cucrema Microsoft Windows 10 Pro
2. [TakeThbl MPUKIAAHBIX IPOTPAMM:

Microsoft Office Standard 2016
B cocrase:
Microsoft Word 2016, Microsoft Excel 2016, Microsoft Power Point 2016

3.

AntusupycHoe 1O — Kaspersky Endpoint Security 10 ms Windows.

Ilepeyenb nHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM:
1. JaeKTpoHHasi WHQOPMANHMOHHO-00pa3oBaTeabHasi cpexa (LMS) JAI'MY.

URL.: https://eos-dgmu.ru
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http://www.studmedlib.ru/book/ISBN9785970435755.html
http://www.studmedlib.ru/book/ISBN9785970430668.html
http://www.studmedlib.ru/book/ISBN9785970434956.html
http://www.studmedlib.ru/book/ISBN9785970429334.html
http://www.studmedlib.ru/book/ISBN9785970427507.html
http://diss.rsl.ru/?lang=ru
http://government.ru/
http://www.studmedlib.ru/
http://www.scsml.ru/

2. KoHcyabTaHT cTyaeHTa: OJleKTpoHHas Oubnmoreunas cucrema. URL:

http://www.studentlibrary.ru

3. KoncyabTanT Bpaya: onekTpoHHas  Oubmmoteunas  cucrema.  URL:
http://www.rosmedlib.ru

4. ®denepajbHas 3JIeKTPOHHAsT MeIMIUHCKasi Oomoamoreka (®PIMB). URL:
http://feml.scsml.rssi.ru

5. Hayunas 3JIEKTPOHHAsI onodamoTeKa eLibrary. URL:
https://elibrary.ru/defaultx.asp

6. Meaununckas CIPABOYHO-UH(OPMAIMOHHAS cucrema. URL:
http://www.medinfo.ru/

1. Hayunas JIEKTPOHHAS oudbaMoTEeKA KubepJ/lennnka. URL:

http://cyberleninka.ru

8. DiekTponHasi oudamnorexa PO®U. URL.: http://www.rfbr.ru/
9. Bcepoccuiickas odpasoBatenbHas UHTepHeT-iporpamma ais Bpadeii. URL:

http://www.internist.ru

10. T'ocymapcTBeHHas IEHTpaIbHAS HAyYHAs! MEIUITMHCKAss OMOINOTeKa;

http://www.scsml.ru//

Vill. MATEPUAJIBHO —- TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJINHBI

Ne | Bug nomenieHusi C HOMEPOM

n/n | (yueOHast ayauTopusi, 1aboparopus,
KOMITBIOTEPHBIN KJIACC) C yKa3aHHEM
aapeca (MeCTOIOJIOKEHUE) 3aHus,
KIIMHAYECKOU 0a3bl, CTPOCHUS,
COOPY)KEHHUSI, MOMEIIEHUS, TUIOIIA 1
MIOMEIIIEHHUS, €ro Ha3HauYeHus1/

HaumenoBanue o60pynoBanus

1. | YueGuas xomnara Nel (28 m°)

V. III. Amuesa 1, 3 sTax.

Lns mpoBeneHus1 MPaKTUUECKH 3aHATHH,
TEKYIIEro KOHTPOJisi/

JlaGopaTopHbIe CTOJIBI IS TPOBEICHUS
MHUKPOOHOJIOTHYECKUX ~ HCCIICIOBAHUM.
[xad c MHUKPOCKOITAMH u
CICIUAIBHBIMH  MHCTPYMEHTAMHU  JJIs
MIPOBEJICHUS MPAKTHYCCKUX 3aHITHH.
Ta0nuikl, CXEeMBI.

2. | Yue6nas xommara Ne2 (46,5m°)

V. III. Amuesa 1, 3 sTax.

Lns mpoBefeHUsT MPaKTUYECKHA 3aHSTHH,
TEKYILEro KOHTPOJISI. Munu
JIEKIIMOHHBIN 3aJI.

JlaGopaTopHbIe CTOJIBI AJIs MIPOBEACHUS
MHUKPOOHOJIOTHYECKUX  HCCIEAOBaHUM.
[xad c MHUKPOCKOIIAMH i
CHEIUAIbHBIMU  MHCTPYMEHTAaMU IS
MIPOBEACHUS TPAKTUYECKUX 3aHATHUH.
TaOnuIbl, CXEMBI.

MynbTUMe TMHBINA KOMILJIEKC
(HOYyTOYK, MPOEKTOpP, IKpaH)

3. VueGuas komHara Ne3 (49 m°)

V. . Anmuesa 1, 3 arax.

Jl5ia ipoBeieHusl MPaKTHUECKU 3aHATUH,
TEKYILETO0 KOHTPOJIS.

JlabopaTopHbie CTOMBI AJsi IPOBEICHHUS
MUKpPOOUOJIOTUYECKUX HCCIETOBAHUM.
[Mkad c MUKPOCKOTIAMH u
CHEIHUAIbHBIMU  MHCTPYMEHTAMHU IS
MPOBEJICHUS MPAKTUUECKUX 3aHITHA.
TaOauibl, CXeMBI.

MynbTUME TUITHBIN KOMIIJIEKC
(HOYTOYK, NPOEKTOp, IKpaH).
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4. | Vae6uas xomuara Ned (49 m°) JlaGoparopHble CTOJBI AJI IPOBEACHUS

V. 1. Anuesa 1, 3 stax. MUKpPOOHUOJIOTHUECKUX ~ HCCIICIOBAHUH.
Jnst mpoBeneHus npakTuyecku 3anatui, | Llkad c MHKPOCKOIIAMU U
TEKYILEro KOHTPOJS, IMPOMEKYTOUYHOM | CHEIUAJIbHBIMM HHCTPYMEHTaMHu s
aTTeCTallUu. IIPOBEJCHUS NPAKTUUECKUX 3aHITHH.
Tabnuipl, CXEMBL.

5. | VueGuas xomuara Ne5 (63m°) JlaGopatopHble CTONBI AJIs IPOBEACHUS
V. L. Anuesa 1, 3 stax. MUKpPOOHOJIOTUYECKUX HCCIIETOBAaHUM.
Jlia npoBeneHus: npakTuuecku 3ansatui, | [lkad c MHKPOCKOIIAMU U
TEKYILEro KOHTPOJIS. CHEIUAJIbHBIMM MHCTPYMEHTaMHU IS

MPOBEJICHUS MPAKTHUCCKUX 3aHITHA.
Ta0nuIEl, CXeMBI.

MynbTUMe TUITHBINA KOMIIJIEKC

(HOyTOYK, MPOEKTOpP, IKPaH).
6. | VueGuas xomuara Ne6 (28 m°) JlaGopatopHble CTONBI AJIsl TIPOBEACHUS
V. L. Anuesa 1, 3 stax. MUKpPOOHOJIOTUYECKUX HCCIETOBAaHUM.
Jlia npoBeneHust nmpakTuuecku 3aHsatui, | [lkad c MHKPOCKOIIAMU U
TEKYILEro KOHTPOJIS. CHEeIUaIbHBIMM HHCTPYMEHTaMHu s

MIPOBEJICHUS TPAKTHUSCKUX 3aHITHH.
TaOauIbl, CXeMBI.

7. | JTaGoparopus (24 M%) JlaGopaTopHbIe CTOJIBI JJIs IPOBEACHUS
Va. . Anuesa 1, 3 stax. MUKpPOOHUOJIOTUYECKUX ~ HCCIIEIOBAaHUM.
Jlia mpoBeneHus: nmpakTuuecku 3aHatui, | lllkagp ¢ cyxumum  nuTaTeslbHBIMHU
TEKYILIEr0 KOHTPOJISI. cpeaMu ¥ peaKTUBAMH.

8. | Uuraneueri 3am Hayunoit OuOnmorexku | Ctos, CTynbs, ydeOHass W HaydHas
AIrMy JUTeparypa, KOMIbIOTEPHI C BHIXOJIOM B
Vn. 1. Anuesal, 1 srax. WHTEPHET

Jlst camocTOoSITeNbHON pabOTHI.

IX. ©UCIIOJIb3OBAHUE UHHOBALIMOHHBIX (AKTUBHbBIX U
HUHTEPAKTHUBHbBIX) METO/J10B ObYYEHUSA

Hcnonb3yemble akTUBHBIE METOJbl OOy4YEHHs] MPU H3YYEHUU JAHHOM JAUCLUILIMHBI
COCTaBIAIOT 5,5% 0T 06beMa ayqUTOPHBIX 3aHATHIA.

1. Hcnonb3oBaHue 3IEKTPOHHOTO TEKCTA JIEKIIMKA B BUJIE JOKYMEHTA TEKCTOBOTO pellaKTopa

Word.

2. Hcnonap30BaHue Mpe3eHTalni, CAeIaHHbIX B Iporpamme Power Point.

3. Hcnons3oBanue BUACODUIEMOB.

Ne | HammenoBanue Bua, Ha3BaHme TeMbl 3aHATHS ¢ | TpyroemkocTs
pa3aena HCINOJIb30BaHUEM (OpM AKTHMBHBIX M (uac.)
(mepe4unciauTh Te | HHTePAKTUBHBIX METOJA0B 00y4YeHM I
pa3aeJibl, B KOTOPbIX
HCNOJb3YIOTCH
AKTHBHbIE H/ WA
HHTEPAKTHBHbIE
(popmbI (MeToabI)
o0yueHust)

53



AHTHI€HBbI. JI.3. Auturensl, cBoiictBa. MukpoOHbIe 2
Kuaacenpuxkanus. AQHTUT€Hbl. AHTUT€Hbl MUKPOOPIaHU3MOB.

Buagl. CBoiicTBa. AHTHUT€HBI IJJaBHOTO KOMILJIEKCA

Anturesa. Kitacebl | THCTOCOBMECTUMOCTH.

HMMYHOIJIOOYJHMHOB.

2. | DHIOTeHHbIE JI.4. 'ymopalibHBII U KJIETOUHBIH UMMYHHBIN 1,5
HMMYHOPEryJasTOpbl. | OTBET. AHTHUTENA, KJIACCHI
I'ymopajabHbIi 1 UMMYHOTJIOOYJTMHOB, MX XapaKTePHCTUKA.

KJIETOYHbIN I'opMOHBI 1 MEIMATOPBI UMMYHHOM
UMMYHbIH OTBeT. CUCTEMBI.

3. | Knunuueckas JI.5. OcoGeHHOCTH UMMYHHOTO OTBETa IIpU 1,5
UMMYHOJIOT U, Pa3JIMYHBIX COCTOSIHUAX. IMMYHHBIN OTBET
NmmyHonoruyeckass | npu OakTepUaIbHBIX, IPOTO30MHBIX,

NnaMAThb. IpUOKOBBIX U BUPYCHBIX HH(EKITHUIX.
HNmmyHnosiornueckasi | IMMyHoJIOrn4eckast maMsTh.
TOJIEPAHTHOCTb. NMMyHONOTMYECKast TOJIEPaHTHOCTb.

TpaHcIUTaHTaIMOHHBIN U
MIPOTUBOOITYXOJIEBbI HMMYHHTET.

4. | Metoasl JI.6. UmmyHHBIM cTaTyc. BpoxaeHHsle n 2

HCCJIeI0BAHUS MpHOOpPETEHHBIE UMMYHOE(PHUITUTHI.
HMMYHHOI'O cTaTyca. | MeToIbI BBISIBICHUS H KOPPEKIIHH.
NmmyHoaepuuuThI.
AyTOMMMYHHBIE
peakuuu u
3a00/1eBaHMS.
5. Aliepruyeckue JI.7. UMmmyHODIaTOJIOT L. 2
peakuum. NMMyHOsIOrHYecKas
THUTIEPYYBCTBUTEIBHOCTD (aJUIEPTHS).
AYTOMMMYHHBIE pEeaKIIUU U 3a00JIeBaHUsl.
UTOro 9

X. METOJUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI

Metonuueckoe obecrieueHHEe AUCHUIUIMHBL pa3paboTaHo B (QopMe OTIEIBHOTIO
KOMILJIEKTAa JOKYMEHTOB: «MeToJu4YecKkue peKoMEeHJaluu K JeKuusm», «Meroanyeckoe
noco0ue K MPAKTUYECKUM 3aHATHAM», «MeToauueckue peKOMEHJAUU I CTYIEHTa»
«Meroanyeckue peKOMEHIAIMK I TpernojaBaTeliss» B BHUAEC MNPUWIOKEHUS K paboueit
porpaMMe JUCHUILTUHBI (pa3jiena).

XIl. OCOBEHHOCTH OPI'AHU3ALIMUA OBYYEHMUSA IO JUCIUIIJIMHE AJI51
NHBAJINIOB ! JINLl C OT'PAHUYEHHBIMHA BO3MOKHOCTAMMA 310POBbSA

12.1. O0y4yeHue HHBAJIMAOB M JIHI ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 310POBbS
[Ipu HEOOXOaMMOCTH OCYIIECTBIsIETCS Kadeapoil Ha OCHOBE aJaNTHPOBAHHON paboueit
MPOrpaMMbl  C  HCIIOJIb30BAHUEM CHEIHAIBHBIX METOJOB OOY4eHHs M JUAAKTHYECKUX

MaTepUaliOB, COCTABICHHBIX C Y4ETOM OCOOCHHOCTEH TMCUXO(U3NYECKOTO Pa3BHUTHH,
WHIUBHUIYAIBHBIX ~ BO3MOXHOCTEH W COCTOSIHUS  3JI0POBbS  TaKMX  OOYYarOIIUXCS
(oOyyarorerocs).

12.2. B measix ocBoeHusi y4e0HOM MPOrpaMMbl JMCHHUIIMHBI HHBAJIHIAMH M JTHIIAMH €
OrpaHMYeHHbIMH BO3MOKHOCTSIMM 3/I0POBbs Kadenpa oOecreunBaeT:
1) U1 MHBATUAOB U JIUL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS 10 3pEHUIO:
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* pa3MelIeHHe B JOCTYNHBIX /IS OOYYalomuXCs, SBISIOIIUXCSA CICNBIMU MU
cIabOBUSIIMMHI MECTaX M B aalTUPOBAHHON (popMe cripaBOYHON MHPOPMALIMU O PACIHCAHUU
y4eOHBIX 3aHATHIA;

* IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIET0 00yJaonIeMycsi HE0OX0AUMYIO IIOMOIIIb;

* BBIIYCK aJIbTEPHATHBHBIX ()OPMATOB METOJMUECKUX MAaTEPHAIOB (KPYIHBIN MPUQPT WIH
ayauodaiiibr);

2) 1L HHBAJIMAOB U JIUL C OTPAHUYCHHBIMU BO3MOKHOCTAMU 310POBBA 110 CIIYXY:
* HAUIC)KAIMUMHU 3BYKOBBIMU CPEACTBAMH BOCIIPOU3BEACHHUC I/IH(i)OpMaIlI/II/I;

3) Uil MHBAIMJOB M JIMII C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHM 37J0POBbS, MMEIOIIUX
HapyIIEHUs ONIOPHO-/IBUraTEJILHOTO armapara:

* BO3MOYKHOCTh O€CNpensiTCTBEHHOTO JOCTyNa O0YyYarollUXcsi B y4yeOHbIE NOMEIIEHUS,
TyaJleTHble KOMHAThl W Jpyrue mnomenieHus kageapsl. B ciyyae HEBO3MOXKHOCTH
OecrpensTCTBEHHOIO J0CTyna Ha Kadeapy OpraHu30BbIBaTh y4e€OHBIM IPOLECC B CHEIHMAIBHO
000py/IOBaHHOM LIEHTPE WHAMBHUIYAJbHOTO U KOJJIEKTUBHOTO IOJIb30BAHMS CHEIMATIbHBIMHU
TEXHUYECKUMHU CpEeACTBAMU OOy4deHHs Uil MHBAIMJIOB UM JHMIl C OrpaHMYEHHBIMU
BO3MOXHOCTSIMU 370poBbsi (ya. A.AnueBa 1, Ouosornuyeckuil kopmyc, 1 3Tax, HaydHas
oubnuoteka [[IMY).

12.3. O0pa3oBaHue 00y4aOIIHUXCH C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI MOKET
OBLITH OpraHU30BaHO KaK COBMECTHO C APYTUMHU O6y‘-IaIOHH/IMI/IC$I, TaK U B OTACJIBHBIX I'pYyIIIax.

12.4. IlepeyeHb Y4eOHO-METOAMYECKOr0 OO0eCleYEeHUs CAMOCTOSTEJbHOI PadoThI
00y4aroIUXCcH M0 JUCHMILIIIMHE.

Y4eOHO-METOMYECKHUE MaTepuajbl JJI CaMOCTOATEIBbHON paboThl OOyJarOmIMXCsS W3
Yyclla UHBAJIUIOB U JIUI[ C OIPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/J0POBbsSI IPEIOCTABISAIOTCA B
(dbopmMax, aTanTUPOBAHHBIX K OTPAHUYEHUSAM UX 3J0POBbS U BOCIPUATHS HH(OPMALINN:

Kateropuu ctyneHToB Dopmbl
HapyIIEHUEM CIyXa - B neyaTHoi dopme;
- B JopMe 3JIEKTPOHHOTO TOKYMEHTA
C napyuieHnueM 3peHus - B Ie4aTHOU opMe yBEITMUEHHBIM MIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA,;
- B hopme ayauodaiina.

C HapylieHueM OnopHO-BUTaTEILHOTO - neyaTHo dopme;
anmnapara - B popMe 3JIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TMEepevYeHb MOXKET OBbITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHI'CHTA
oOyuaromuxcs.

12.5. ®oHag OUEHOYHBIX CPeACTB /JJsi NPOBeJAeHHS INPOMEXKYTOYHOH aTTeCTALMHU
o0yyaromuxcs Mo JUCIUIIHHE.

11.5.1. Ilepeuenr (HOHAOB OLIEHOUHBIX CPEICTB, COOTHECEHHBIX C IUIAHUPYEMBIMU
pe3yibTaTaMi OCBOEHUSI 00pa30BaTENbHONM MPOTPAMMBI.

J171s1 CTyIeHTOB € OrpaHUYEHHBIMH BO3MOKHOCTSMH 370POBBS

Kareropuu cryneHToB Bupl o11eHOUHBIX CPEICTB @DopMBbI KOHTPOJIS ¥ OLIEHKH
pe3ynbTaTOB O0YUECHHUS

C napymieHueM ciyxa TEeCT PEUMYIIECTBEHHO
NUCbMEHHAs MPOBEpKa

C HapyleHueM 3peHus co0ecel0BaHNE IPEUMYIIECTBEHHO yCTHAs
poBepKa (MHIMBUAYAIBHO)
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C HapyliieHreM onopHo- pELICHUE AUCTAHLIMOHHBIX Opra"u3anus KOHTPOJIS B
JIBUTATEJILHOTO arapara TECTOB, KOHTPOJIBHBIE LMS JII'MY, nuceMeHHast
BOIIPOCHI MpOBEpKa

OOyuarommMmcsi ¢, OTHOCSAIIMMCS K KaTerOpUM WHBAIMJOB M JIML, C OTPaHMYCHHBIMH
BO3MOXHOCTSIMU 3JI0pPOBbSl yYBEJIMYMBAETCS BpEMs Ha IOATOTOBKY OTBETOB K 3a4éry,
paspeliaercss HOJArOTOBKAa K 3aueTy C MCIOJIb30BAaHUEM JIHMCTAHIMOHHBIX OOpa3oBaTENIbHBIX
TEXHOJIOTUH.

12.5.2. Mertoauueckre MaTepuasbl, ONpPEeAesoUUe MPoLe ypbl OLCHUBAHUS 3HAHMM,
YMEHUH, HABBHIKOB W (WMJIM) OIBITA JAEATEILHOCTH, XapaKTepU3YIOIIKE 3Tamnbl (OPMHUPOBAHHS
KOMIIETEHIIU .

[Ipu npoBeneHUM Npoueaypbl OLCHUBAHUS PE3YyIbTaTOB 00YYEHMs] MHBAIMIOB U JIUIL| C
OTPaHMYEHHBIMU BO3MOXHOCTSMU 3/10POBbsI MPEAYCMATPUBAETCS HCIOJIb30BAaHUE TEXHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSIMU.

[Ipouenypa olueHMBaHUS PE3yIbTATOB OOYUEHHUS WHBAIUAOB U JIMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0POBBS IO JUCLMILIMHE MpPEAyCMaTpUBaeT NpeaocTaBieHne nHopMalnuy B
(dbopmax, aTanTUPOBAHHBIX K OTPAHUYCHHUSM X 370POBbS M BOCIPUSATHS WH(POPMAIIHN:

JUig U1 ¢ HapyIIeHUSIMU 3pEHUS:

- B MeyaTHOU (hopMe yBETMUEHHBIM HMIPUPTOM;

- B popMe 3JIEKTPOHHOTO IOKYMEHTA;

- B popme ayauoaiina.

JInst AL ¢ HapymeHus MM CITyXa:
- B Ie4aTHou popme;
- B hopMe 2IeKTPOHHOTO IOKYMEHTA.

J171s1 T ¢ HapyIIEHUSIMHA OTIOPHO-IBUTATEIBHOTO ammapara:

- B IeyaTHou popme;

- B hopMe 3IeKTPOHHOTO TOKYMEHTA,;

- B hopme ayauodaiina.

JlaHHBII IEpEeYeHb MOXET OBbITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHTCHTA
00yJaronuxcs.

[Tpu poBeeHNY MPOLIEAYPHI OIICHUBAHUS PE3YJIBTATOB O0YUYCHHUSI MHBAIUIOB U JIHII C
OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBS TIO JUCIUILTHHE (MOIYIII0) 00ecieunBaeTCs
BBITIOJTHEHHUE CJICTYIONIMX JOTIOJHUTEIBHBIX TPEOOBaHHI B 3aBUCIMOCTH OT MHIMBHyaTbHBIX
0COOEHHOCTEH, 00 YyUaIOIINXCS:

1. MHCTPYKIIUS TIO TOPSIKY MPOBEICHHS IMPOIEAYPHl OICHUBAHUS NPEIOCTABIISCTCS B
noctynHoud ¢opme (yCTHO, B TNHChMEHHOH (opme, YCTHO C HCHOJIB30BAHUEM YCIYT
CYpJIOTIEPEBOTUMKA);

2. noctymnHast (popma npeocTaBICHUs 3a1aHUi OIICHOYHBIX CPEIICTB (B MEYaTHON opme,
B IEYaTHOW (opMe YBEIHYCHHBIM MIPUPTOM, B (HOpME 3JICKTPOHHOTO TOKYMEHTA, 3aJIaHus
3aYMTHIBAIOTCS ACCHCTEHTOM, 3aJIJaHHs IIPEIOCTABIIIIOTCS C UCIIOJIb30BAHUEM CYPAOIEPEBOIA);

3. mocrymHas ¢opMma MPENOCTAaBICHHUS OTBETOB Ha 3alaHus (MMCBMEHHO Ha Oymare,
Ha0Op OTBETOB Ha KOMITBIOTEPE, C UCIIOJIH30BAHUEM YCIYT aCCUCTEHTA, YCTHO).

HpI/I H606XOI[I/IMOCTI/I JJIA 06yqa}01111/1xc;1 C OTpaHUYCHHBIMH BO3MOKHOCTSAMU 300POBbS U
HHBAJIMJOB IMpoHecaypa OUCHUBAHUA PE3YJILTATOB 06y‘IeHI/I$I o AUCIHHMIIIIMHE (MO,[[y.]'IIO) MOXCT
MMPOBOAUTHCA B HCCKOJIBKO JTAIlOB.

HpOBeI[eHI/IC npoueaypbel OLCHUBAHUA PE3YJIbTATOB 06yquH;1 WHBAJIWIOB MW JHI[ C
OTpaHUYCHHBIMHA BO3MOKHOCTAMHA 3JO0POBBA HOITYCKACTCA C UCHOJB30BAHUCM JUCTAHIIMOHHBIX
O6pa3OBaTCJ'IBHBIX TEXHOJIOTHH.
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12.6. IlepeyeHb OCHOBHO M JONOJHUTEIbHON y4eOHOM JIUTepaTypbl, HeO0X0AMMOM A5
OCBOEHHS TUCHHUILIMHBI.

Jlnist OCBOEHUS AUCUUILIMHBI HHBAIMIAMU U JTUIIAMU C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU
3I0POBBSI TPEAOCTABISAIOTCS OCHOBHAs W JIOMOJIHUTENbHAs YydeOHas JUTeparypa B BHJE
AJNIEKTPOHHOTO JOKyMeHTa B (oHAe OHONMOTeKHM W / WIH B 3JICKTPOHHO-OMOIMOTEYHBIX
cucreMax. A TakKe IMPeAOCTaBISIOTCS OECIUTATHO CIIeUabHbIe YIeOHUKU U ydeOHbIE TTOCOONH,
uHas ydyeOHasi TUTeparypa M CHelHraIbHbIe TEXHUIECKAE CPEICTBA 00YUYEeHUS KOJUIEKTUBHOTO U
WH/IUBUYAIEHOTO MOJIb30BAHM, a TaKxKe YCIYTH CYpPIOTIEPEBOTYUKOB u
TU(DIOCYPIOTICPEBOTIUKOB.

12.7. MeTonnueckne yKazanus /Uil 00y4aOIIMXCs 110 OCBOCHHMIO U CHUILINHBI

B ocBoeHMM AMCHUIUIMHBI MHBAJIUAAMM U JIMIAMH C OIPAaHUYEHHBIMU BO3MOXHOCTSMU
310pOBbsI OOJIBIIIOE 3HAYEHUE MMEET MHIAUBUIyallbHas padota. [lon muauBHAyanpHON paboToit
nojapaszymeBaercs e (GOpMbI B3aUMOJICHCTBHS C IMpernoaBaTesieM: UHIUBUAYyalbHas yueOHas
pabota (KOHCYJbTallMW), T.€. JOMOJHUTEIBHOE pa3bsCHEHHWE Y4eOHOTO MaTepuaia u
yriayOJeHHOe U3ydyeHHe MaTepualia ¢ TEMU 00yJarolMMUCs, KOTOPhIE B 3TOM 3aMHTEPECOBAHBbI,
U WHAWMBUIYyalbHas BOCHUTaTeNnbHas pabora. MHAMBUAYalbHbIE KOHCYJIbTAlMM IO MPEAMETY
SBJIAIOTCS  BaXHBIM  (DAaKTOPOM, CIIOCOOCTBYIOIIMM  HHIUBUAyaJIM3allUM  OOy4eHHS U
YCTAaHOBJICHUIO BOCIMTATEIbHOIO KOHTAKTa MEXIYy MpenojaBareieM U oOydarolmuMmcs
MHBAJUIOM WK 00Yy4YaIOUIUMCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS.

12.8. Onucanue MaTepHaJbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOM ISl OCYylIeCTBJICHUS
0o0pa3oBaTe/IbHOIO NMpolecca Mo AUCHUIINHE

OcBoenne AVUCHUILIMHBI MHBAJIMAAMW W JIMLOAMHU C OTpPaHUYCHHBIMHU BO3MOXKHOCTAMH
3JIOPOBBSI OCYIIECTBIISIETCSI C HCIIOJIb30BAaHHEM CpPEACTB OOydYeHHsI OOIIEro M CIEIHATFHOTO
Ha3HAYEHUS:

- JIEKLIMOHHAsI ayJUTOpUs - MYJIbTUMEAUIHOE 000pydOoBaHHE, MOOWIBHBINA paAHOKIIACC
(I CTYIEHTOB C HapyIIGHUSMU CIIyXa); HUCTOYHHKU MUTAHUS IS HMHIUBUAYaJIbHBIX
TEXHUYECKUX CPEJICTB;

- yueOHas ayauTOpHs ISl MPAKTUYECKUX 3aHATUN (CEMHHApOB) MYJIbTUMEIUWHOE
00opynoBaHre, MOOMIIBHBIN paioKiIace (Ui CTYJACHTOB C HAPYIICHUSIMU CITyXa);

- yueOHasi ayIuTOpUs JJISi CaMOCTOSITeNIbHOM palboThl - CTaHIApTHBIE pabouue MecTa C
MEepPCOHAIBHBIMU KOMIIbIOTEpaMu; pabodyee MECTO C MEepPCOHAIbHBIM KOMIIBIOTEPOM, C
MPOrpaMMOll SKPaHHOTO JOCTyIa, MPOTpaMMON SKPAaHHOTO YBEJIWYEHHS U OpaijaeBCKUM
JCILICEM JJISl CTYJICHTOB C HapyILIEHUEM 3pEHHUSI.

B KaX(HOﬁ ayauTopun, TIrAc 06yqa10Tc>1 HHBAJIWJAbI W JiMOa C OrpaHU4YCHHBIMHA

BO3MOXHOCTAMM 310POBbA, JOJDKHO OBITE npeaAyCMOTPEHO COOTBETCTBYIOIIEC KOJIUYCCTBO MECT
JJIA o6yqa10mﬂxc;1 C y‘IéTOM OFpaHI/I‘leHI/Iﬁ HX 310pOBb4I.
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XIl. JUCT U3SMEHEHU

PII AKTYAJIM3UPOBaHA HA 3aCCJaHNN

Kadenpbl
IlepeyeHb 1ONOJTHEHU M U3MEHEHMH,
BHECEHHBIX B pa004y10 NporpamMmmy Aara Homep IMoanmucn
AUCHHUILINHBI NPOTOKOJIA 3aBeayIoLIero
3aceJaHus kadenpoi
kadenpbl

B pabouyro mporpaMMy BHOCATCS CJIEAYIOLINE

U3MEHEHUS
| ;

e U T.J

WIH JenaeTcs OTMETKA 0

HEIeeco00pa3HOCTH BHECEHHUs KaKUX-JTH00
W3MEHEHUN Ha JaHHBIA y9eOHBIN TOT
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