®EJIEPAJILHOE I'OCYJAAPCTBEHHOE BIO/KETHOE OBPA30BATEJILHOE
YYPEKJEHUE BBICHIEI'O OBPA30BAHMSI
IATECTAHCKHIA TOCY IAPCTBEHHBIN MEJULIMHCKUI YHUBEPCUTET»
MHUHUCTEPCTBA 3/IPABOOXPAHEHHUSI POCCUCKON ®EAEPALIMN

gy
i ey «YTBEPXKIAIO»

TI?GE "?g\op o yueGHO# paboTe
I {Y A_t- P.K. [Ilax6anos

PABOYASI ITPOTPAMMA
1o jucruIuae «MMMYHOJI0rHS

Wnnexe aucuuniussl - 51.65.24
Cnenunansaocts: 31.05.02 - IeanaTpus
VpoBeHb BeICHIEr0 00pa30BaHus - CHENUATHTET
KBam¢ukaius BBITYCKHHKA — Bpa4-IIeAHAT]
DakyabTeT: NeAHATPHYECKHI

Kadenpa Mukpo6H010ruH, BUPYCOJIOTHH H HMMYHOJIOTHH
®opma 00yueHHUs: oYHas

Kypc: 2,3

Cemectp: VI

Bceero tpyaoémkocTs 3 3.e./ 108 wacon

Jlexunu - 16 9acoB

IIpakTHyeckue 3aHATUA - 48 YacoB
CamocrosTenbHas padoTa cTyneHTa 44 yaca
®opwma koHTpOIIA - 3a4eT B VI cemectpe

Maxaukaina 2018 r.




PaGouast nmporpamma yuebnoii auenmmumnsl «MvvyHogorus» paspadorana na

ocuoBanuu padouero yuednoro miana OITOI BO no cnemmanabuoctn 31.05.02 Ieanarpus

(ypoBenb BbICmIEro 06pa3oBaHusi — CHCHHAIMTET), YTBEPAICHHOI0 YHEHBIM COBETOM

\ ®I'6OY BO ICMY Muusapasa Pocenn, nporokoa Nel ot 30.08.2018 1., B cooTBeTCTBIM €

®roC BO no uanpasiaenuio noarotosku 31.05.02 — IMexmarpusi (YpoBeHbL BbICHIET0

00pa3oBanust — CHeUMAJMTET), yTBepiIeHHbIM npukazom Ne9S  Mummcrepcrsa
obpasosanus u nayku Poccuiickoii ®enepaunn ot 09.02.2016r.

Pabouas npogpamma yueGHoil ANCHHILIHABI 0100pena Ha 3aceJaniH Kadeapel 0T «Q22»
cenTaOps 201T. IIporoxos Ne 2

Pabouas InporpamMma cor’iacoBaHa:

1./lupexrop HMB ITMY W e (B.P. Mycaca)

2. YYMP, C u KKO )W/' 1 (A.M. Kapnmosa)

3. JlekaH neIHaTpHYECKOro GpaKyabTera ' ]ﬂé/ i (A.A. MycxaaRHueB)
COCTABUTEJIU: /7 ,

1. 3aB. kadeapoii, 1.6.H., JOLEHT /“3‘,{‘/2/‘»’7 (C.M. Omapoga)

2. noueHT Kadeapbl, K.M.H. /(//7 (A.H. Annesa)
Penensenr:

3ap.kadeapoii maTGH3HOIOIHY, @
J.M.H., Ipogeccop / M.3. Caupnos




COJIEP)KAHUE

LIEJIb 1 3BAJAYN OCBOEHUA JJUCLIUTIJIMHBI (MOAYJIA)

N

ITEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYYEHUA

MECTO YUYEBHOM JUCILUTUIMHBI (MOJYJIS) B CTPYKTYPE
OBPA3OBATEJIBHOM ITPOI'PAMMEBI

TPYJIOEMKOCTb YUEBHOU JUCLIMIUIMHBI (MOYJIST) U BUbI
KOHTAKTHOM PABOTBI

CTPYKTYP A U COJIEP)KAHUE YUYEBHOM JUCHUTUIMHBI (MOJYJIA)

5.1.

Paznenbl yueOHOM MuCIMITIIHMHBI (MOIYJIs) U KOMIIETEHIIMU, KOTOPBIE JOJDKHBI ObITH
OCBOCHBI IIPU UX U3YYECHUH

5.2.

Pazensr quctumunHel (MOyIIs1), BUABI YIEeOHOH NeATeIbHOCTH U JOPMBI TEKYIIIETO
KOHTPOJIA

5.3.

Ha3zBanue Tem JIeK1Hii C yKa3aHUEM KOJIMYECTBA YaCOB

5.4.

Haszpanne tem IMPAKTUYCCKUX 3aHATHH C YKa3aHUEM KOJIMYCCTBA 4aCOB

5.5.

JlabopaTopHbIil MPaKTUKYM

5.6.

CamocrosiTenbHas pabota 00yJaronierocs 1no AUCIUIUINHE

IIEPEYEHDb OCHpBHOPI U IOIIOJIHUTEJIbHOW JIUTEPATYPHI,
HEOBXOMMOU I OCBOEHMA NVUCLUITIIMHBI

I[TEPEYEHb PECYPCOB NHOOPMAIIMOHHO-
TEJJEKOMMVYHUKAIIMOHHOU CETU « MHTEPHET»

NMHOPOPMAILIMOHHBIE TEXHOJIOT'MA

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

KAJIPOBOE OBECIIEYEHUE

®OH/] OLIEHOUHBIX CPEJICTB /115 [TIPOBEAEHUS [IPOMEXXY TOUHOM
ATTECTALIMU

12.

JIMCT PETUCTPALIMU U3MEHEHUH B PABOYYIO ITPOI PAMM

13.

Ipunoowcenue. DOC




1. HEJIX U 3AJJAYU OCBOEHUSA JNCLHUITJIMHBI

Heas - npenopaBaHus AMCUUILUIMHBI «IMMyHONOrHsS» Ha NEAMATPUYECKOM (haKyJIbTeTe
ABIseTCA (POPMUPOBAHUE y CTYIEHTOB COBPEMEHHBIX MPEACTABICHUN O CTPOECHUH U (DYHKIHUU
MMMYHHOH CHCTEMBbI, XapaKTepe HMMYHONATOJOTMU Yy B3pPOCIbIX IalMEHTOB, 3THOJIOTHUH,
naToreHe3e, MeTo/ax KIMHUYECKOW, MHCTPYMEHTAJIbHOM M JIaOOpaTOpHOM AMAarHOCTHKH, a
TaKXe JeYCHUH U NPOoPUIaKTUKE UMMYHOAE(DUIIUTHBIX COCTOSHUHN U aJlJIepronaToIoruu.

3agauu:

- (¢dopmMHpOBaHME 3HAHMHA O CTPYKType U (YHKIMM HMMMYHHOH CHCTEMBI 4YeEJOBEKa, e
BO3PACTHBIX ~ OCOOEHHOCTSX,  KIETOYHO-MOJIEKYJISIPDHBIX ~ MEXaHU3Max  pa3BUTHI U
(YHKLMOHUPOBAHUS UMMYHHOH CHCTEMbI, OCHOBHBIX 3Tallax, TUIAX, T€HETUYECKOM KOHTpOJIe
MMMYHHOI'O OTBETa, METOJJaX UMMYHOAHArHOCTUKH.

- (QopmupoBaHue 3HAHUNW M YMEHHUH MO MPUMEHEHUIO U OLIEHKE PE3yJbTaTOB JIaOOPATOPHBIX
METO/IOB HCCIICZIOBAaHUS IPU HUMMYHOJAC(PUIMTHBIX COCTOSIHUAX, aJUIEPTUUYECKUX M JAPYIHX
UMMYHOOIIOCPEJOBaHHBIX 3a00JIeBaHUSX.

- (opmupoBanme 3HaHUH 0 epBUYHBIX MMMYyHOAeuuTax, BUY-undexunn, CIIN/ e u npyrux
BTOPHUYHBIX IMMYHOA€(DUIIUTHBIX COCTOSTHUSX.

- (opMupoBaHue 3HaHMH O TpyHmax KpOBU UM METOAAX OIpelesieHUs] TPYIIOBOi
npuHaiexxknoctd ABO u Rh.

- (poopMuUpOBaHUE 3HAHUN O TUIIEPUYBCTBUTEIBHOCTH, Kiaccudukamuu ee no Kymocy-/xemry,
ATHOJOTUM U mnaroreHese [-V TUNOB TIUNepyyBCTBUTEIBHOCTH, TNPHUHIMNAX JIaOOpaTOpHON
JUarHOCTHKHU.

- ¢hopMHpOBaHKE 3HAHUI O TPAHCIUIAHTAIIMOHHOM MMMYHHUTETE, IPUHIMIAX 11000pa JoHOpa U
PELUINEHTa, PEaKIUsIX OTTOPKEHUS TPAHCIIJIAHTATA.

- (hopmupoBaHUe 3HAHUI O TOJIEPAHTHOCTU U AYTOUMMYHHTETE.

- (I)OpMI/IpOBaHI/Ie 3HaHUM O MMPOTHUBOOITYXOJICBOM UMMYHHUTCTC.

2. IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSA

HanmenoBanue
KaTeropuu
(rpymsi)
KOMIETEHIIUH
1 2
OO0u1eKkyJbTYpH OK-1: cioco0HOCTh K a0CTPAKTHOMY MBbIILIEHHIO, AaHAJIN3Y, CHHTE3Y
ble
KOMIIETeHUUH | - 3uarb: CTpykTypy M (YHKIMM HMMYHHOM CHCTEMBI UEJIOBEKa, €€
BO3pACTHBIE OCOOEHHOCTH, KJIETOUHO-MOJIEKYJISIPHbIE MEXaHU3MbI PA3BUTUS U
(YHKIIMOHMPOBAHUSI HMMMYHHOM  CHCTEMbI, OCHOBHBIE€ JTalbl, THUIIbI,
TE€HETUYECKUI KOHTPOJIb UMMYHHOI'O OTBETA, METO/Ibl IMMYHOUArHOCTHKY;
YMeTh: 101b30BaThCsl y4€OHOM, HAyYHOW, HAyYHO-TIONYJISIPHOM




JUTEPaTypoid, ceTbio MHTEepHET A1 IpodecCHOHANBHON e TeTbHOCTH

Baanerb: 6a30BBIMH TEXHOJIOTHSAMHU MTpeoOpazoBanus HHGOPMAIIIH:
TEKCTOBbIE, TAOJIMYHBIC PEIAKTOPHI, TOUCK B ceTu MHTEepHET

OK-5: roTOBHOCTH K CAMOPAa3BUTHIO, CAMOP€AJIN3AIMH,
€aMo000pa30BaHNUIO, HCIIOJIb30BAHUIO TBOPYECKOI0 MOTEHIIUAJIA

3HaTth: OCHOBHEIC JOCTHXXCHHA B HMMMYHOJIOTUH

YMeTh: 107b30BaThCS YIEOHON, HAYYHOW, HAYYHO-TIOMYJIIPHOMN JINTEPaTyPOH,
ceTpto VIHTepHeT i npodecCuoHanbHOM e TeIbHOCTH

Buagers: 6a30BbIMH TEXHOJIOTHSMH IIpeoOpa3oBaHus HH(OpMAIIH:
TEKCTOBBIE, TAOJIMYHBIC PEAKTOPbI, MOUCK B ceTH MHTEpHET

Oob6menpodeccu
OHAJIbHbIE
KOMIIeTeHIUH

OIIK-1: roToBHOCTH pemiaTh CTAHJAAPTHbIE 3aJa4d NPodecCHOHAIbHOM
AeATeJIbHOCTH c HCNO0JIb30BAHNEM HHGpOPMAIMOHHBIX,
OuobJmorpauyecKkux pecypcoB, MeIUKO-OMOJOTHYECKOH TEPMHUHOJIOTHH,
HHGOPMANMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHIl M y4€TOM OCHOBHBIX
TpeOoBaHNil HHGPOPMAMOHHOH 0€30MACHOCTH

3HaTh: peNICHUEe CTAaHAAPTHBIX 3a/1a4 MPOPECCHOHATBHON ACSITEILHOCTH C
WCIIO0JIb30BaHNEM HH(DOPMAIIMOHHBIX, OMOIHOTrpadUIECKUX pecypcoB, METUKO-
OMOJIOTMYECKOI TEPMHUHOJIOTHH, HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI U y4E€TOM OCHOBHBIX TpeOOBaHUN MH()OPMAITMOHHOM
0e30macHOCTH

YMeThb: HCIIOJIB30BATh CyHICCTBYHOIIINEC U HOBelIme I/IHCI)OpMaI_II/IOHHLIe
TCXHOJIOTMH

Buiajers: B1ageTh HNMMYHOJIOTHYECKOM U MEIUKO-OMOIOTHYECKOM
TEPMHHOJIOTHEHN C ydeToM TpeboBaHuil 6€301MacHOCTH

OIIK-5: cnoco0HOCTH U TOTOBHOCTHIO AHAJIU3UPOBATDH Pe3yabTAaThl
c00CTBEHHOM 1eATeJIbHOCTH /IJIsl IPeI0TBPallleHUs NPo¢ecCHOHAIbHBIX
o1u00K

3HaTh: mnpaBuia paboThl B JIEYEOHBIX M JUArHOCTMYECKUX ITOMEIIEHUSIX
MEIULMHCKUX OpPraHu3aluil HUMMYHOJOTMYECKHE METOIbl JIHArHOCTUKHU
3a00JIeBaHUM, B COOTBETCTBHH C TPEOOBAaHUSIMU HOPMATHUBHBIX TOKYMEHTOB.

YMerTb: NO0ib30BAaThCS YU4EOHOM M CHEIMaNbHOM, Hay4dHOH JHUTEpaTypoi,
MpaBWJIaMH yCTAHOBJIEHHbIMH mpukazamu M3 P®, cersto UMnTepHerT.
[IpoBOUTH  CpaBHUTENbHBIA  aHANU3 MOJYYEHHBIX U  pedepeHTHHIX
PE3yJIbTAaTOB

Baajgerb: NaHHBIMU IO HOPMaTUBAM PE3YJIbTATOB PA3IMYHBIX
MMMYHOJIOTHYECKHUX UCCIIEJOBaHUM, HaBbIKaMU pabOThI C HOPMAaTUBHOMN
JIUTEpaTypou u ceTbro MHTEpHET.

OIIK-7: roTOBHOCTb K HCIOJIb30BAHUIO OCHOBHBIX (PM3MKO-XHMHYECKHUX,
MAaTeMaTH4YeCKUX U HHBIX €CTeCTBEHHOHAYYHbIX NOHATHI U METO/10B NPH
peleHny Npo(ecCHOHAJIBHBIX 32124

3HaTb: CYHIGCTBYIO]_HI/Ie HOpMaTI/IBHI)Ie eCTeCTBeHHO-Hay‘IHBIe TIOHATHA,
METO/Ibl ¥ HH(OPMAIIMOHHBIC TEXHOJIOTUH TPHU PEIICHUH MTPOPECCHOHATBHBIX
3aad.

YMeTh: HCTIOIh30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B CUCTEME
00pa3zoBaHus U MPU PEIICHUH MPOo(heCCHOHATBHBIX 3a/1a4

Buiasers: ecTecTBEeHHOHAYYHBIMU MOHSATHS, METOJaMU U MH()OPMAITMOHHBIMU
TEXHOJIOTHSIMU NPU pelIeHUH NMPo(ecCHOHAIbHBIX 3a]1a4.

Ipodeccnonann




HbIC
KOMIIETCHIUHA

ITK-5: roTroBHOCTB K cOOpY ¥ aHAIU3Y Ka/100 MAIMEHTA, JAHHBIX ero
aHaMHe3a, pe3yJIbTaTOB 0CMOTPA, JIA00PATOPHBIX, HHCTPYMEHTAJIBHBIX,
NATOJIOr0-aHATOMHYECKUX U HHBIX HCCJIEeJOBAHMN B LeJIsIX
PACIIO3HABAHUS COCTOSTHUSI WJIM YCTAHOBJICHHA (pakTa HATUYMSA MIIH
OTCYTCTBHSA 3200/1eBaHusl

3HaTbh: OCHOBHBIC IMPUHIMUIIBEI 1 METOABI W METOJAUKK HMMYHOJOIHYE€CKOIO
HCCICAOBAHMA, JUArHOCTUYCCKUC KPUTCPUH OLICHKH PE3YyJibTaTa

YMmerh: IIPOU3BECTHU C60p MNEPBUYHOI'0O UMMYHOJIOTHYECKOI'O aHAMHE3Aa.
3aInoJHUTh IMPOTOKOJI HUCCICAOBAHUSA, TIOCTABUTH CCPOJIOTMIYCCKYIO PCAKIIHUIO.

BJIa[leTb: CCPOJIOrMYECKOMMU METOAAMU MCCIICOOBAHM.

~

IIK-21: cioco0HOCTH K YYACTHIO B IPOBEICHHH HAYYHBIX HCCJIEI0BAHUM

3HaTh: AKTYyaJIbHBIC HpO6J'IeMbI MeﬂHHHHCKOﬁ HMMYHOJIOTHHU U OCHOBHBIC
MMPUHIOUIIBI TPOBCACHUA HAYUHBIX UCCIICAOBAHU

YMmeThb: INPUMCHATH HA MMPAKTUKC HAYYHBIC 3HAHU

Biaaerb: HOBEHUIIMMU METOAAMU U METOJAMKAMM JIJIsI COBEPILIEHCTBOBAHUS
JTMArHOCTHKU MH(EKITMOHHBIX 3a00JIeBaHNI

IIK-22: roTOBHOCTH K Y4aCTHIO BO BHEIPEHUH HOBBIX METO/I0B U METOIHK,
HANMPABJEHHbIX HA OXPAHY 3/10POBbS I'PAKIAH

3HATh: IPUHLUIIBI UYMMYHOJOTHYECKON TUATHOCTUKU HH(EKIIMOHHBIX
3a00JIeBaHNH C IPUMEHEHUEM HOBBIX METOJIOB

YMeTh: NPUMEHAThH Ha MPAKTUKE HOBBIC METO/IbI JUIS THATHOCTHUKHU
MH()EKIIMOHHBIX 3a00JIeBAaHUN

Baagers: HOBEMITMMU METOJAMU UMMYHOJIOTHYECKON U MOJIEKYIISIPHO-
OMOJIOTUYECKOU TMarHOCTUKH 3a00JIEBaHUN

3. MECTO YYEBHOH JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

Yueonas aucuuniauaa « MMMyHOJIOTHs» OTHOCUTCS K OTHOCUTCS K 0a3zoBoit yactu b1
yuebHoro miaHa no cneuuanbHoctu 31.05.02 Iepnatpust.

Marepuan TUCHMILUIMHBI OMMpAeTCs Ha paHee NMPHOOPETEHHbIE CTYAEHTaMM 3HAHUS IO
XUMUHU, OMOJOTHMH, OUOITHKE, OMOXUMHHU, HUCTOPUU MEAMIIMHBI, TUCTOJOTHHU, SMOPHOJIOTHH,
LUTOJIOTHH, JIJATUHCKOMY SI3BIKY.

Paznenbl TUCHUIIIHHBI «HMMyHOJIOFI/IH»

HaumeHoBaHue pa3ieioB

NmMmyHuTer. Bujibl MMMyHHTETA.

2 | Bpoxnennsiii uMMmynuteT. Hecrienuuueckne GpakTopsl BposKJI€HHOTO UIMMYHUTETA.

3 I/IMMYHHaSI cucreMa. I/IMMYHOKOMHCTCHTHBIC KIICTKH.

4 | Anturensl. Knaccudukanus. Bunel. CoiicTsa.

S5 | DHIOT€HHBIE UMMYHOPETYJISATOPBL. | YMOPAIBbHBIN U KJIETOYHBIA UMMYHBIA OTBET.

6 | Arrurena. Kiiaccsl MMMYHOTTIO0yTMHOB.

7 CCpOJ’IOFI/IquKaﬂ JUarHoCTUKa I/IH(I)CKL[I/IOHHLIX 0oJIe3HEH.

8 I/IMMYHOHOF NYCCKasd MaMATh. I/IMMYHOJ'IOF HNYCCKAs TOJICPAHTHOCTD.




9 | Alteprudeckue peakiuu.

10 | TpaHcmianeHTapHbIi, IPOTUBOOIYXOJIEBbIH HMMYHHUTET.

10.1 | AyrouMMyHHBIE peaKIMu U 3a00JIeBaHMUSI.

10.2 | Metoap! Bccien0BaHus UMMYHHOTO ctatyca. UMMyHOAehUITUTHI.

10.3 | [IpuHIMTIBI *UMMYHOTPOIIHOHM Tepanuu. IMMyHOIpOHIaKTHKA.

MexaucuunjinHapHbie CBSA3H c odecneynBaeMbIMHU (mocJienyomumMn)
AUCHUILINHAMH

Ne Ne pa3zesioB JaHHOM AMCUUIIMHBI,
HEe00XOAUMBIX IS U3yYeHH s
HaumenoBanue olecrieunBaeMbIX (IOCJIeYIOIINX)
Ne obecreunBaeMbIX AUCIHUILIUH
n/n (mocseAyommXx)
AHCHHILTIH 1 2|3 4 5 6 | 7
1 | HopmanbHas dhuzuosorus + + - - - - -
2 | buonorus + + - - - + -
3 l'ucronorwus, sMOpuoIoTHs, ) N N N )
ITUTOJIOTHUS
4 | MukpoOuoJorusi, BUpYCOJIOT sl + + + + - - -
5 | Ilatonmoruueckast GU3NOIOTHA - + + + + - +
6 | ®apmakonorus - - - - + - +
7 | buoxumus - - + + + - +
8 | IlaTomormueckass aHaTOMHS - + - - - - +
9 | MudekunonHbie O0JIE3HN + + + + - - +
10 | AxymepcTBO U THHEKOJIOTHUS - + + + + - -
11 | JlepmaTtoBEeHEPOIOTHS - + + + + - +
12 | Knunuyeckas apmMakoIorus - - - - - - +
13 | Tepanus + + + + + + +

4. TPYAOEMKOCTbh YUYEBHOW JIUCHUILIMHBI M BHUJbl KOHTAKTHOM
PABOTBI

Buasbl padoTsi Bcero yacos
VI

1 2 4
KonTaktHas padorta (BCero), B TOM YHUCIIE:
AynuropHas paboTa 64 64
Jlexrum (J1) 16 16
ITpaktuueckue 3ansatus (I113), 48 48
Cemunapsl (C)
JIaboparopusie pabotsl (JIP)




BueaynuropHnas pabora

CamocrosiTennbHast pabota 00ydYaroIIerocs 44 44
(CPO)

Bun mpomexyrounoit | 3auer (3) 3 3
aTTeCTaluu

HUTOI'O: OO6mas | yac. 108 108
TPYIOEMKOCTh 3.e. 3 3

5. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIIUILIVHBI

51 Pa3nennl yqeﬁﬂoﬁ AUCHMIIJIMHBI M KOMIIETCHIUH, KOTOPbLIC TO0J/IKHBI ObITh

OCBOCHBI IIPH UX U3YUYCHHUU

Ne | Konrp | Hammen Conep:xanue pasjaena
n/ | onupye | oBaHHe
1| Mble | pa3jeJa
KOMIIe | JUCIMILI
TeHIH HHBI
U
1 2 3 4
OK-5, | UmmyHu IIpeamer u 3amaum ummyHosnoruu. CBs3b IpeaMeTra C Ap.
OIIK— | Ter. mucuuminHamMu. Mctopust uMMyHonoruu. TepMuH «uMMyHUTET» (OT Jart.
1 Bungr immunitas — ocBoOOXaeHHE OT 4Yero-mubo, HEMPHUKOCHOBEHHOCTH)
WMMYHUT | IPUMEHSUICSI YK€ B CpEIHHME BeKa MpPHU OCBOOOXKICHHUH, HAMpPUMEp,
era. KpecThsiIH OT ToOjJaTed, a B Halle BpeMs OH Hallen ynoTpeOleHue y

JTUIUIOMAaTOB (nunuoMaTudecKuit UMMYHHUTET, T. e.
HEIIPUKOCHOBEHHOCTD). BHOJIOrn4eckuili cMpIC TepMUHA «MMMYHUTET»
OYeHb TOYHO COOTBETCTBYET CMBICIOBOMY 3HAUEHHUIO TEX IPOIIECCOB,
KOTOpbIE HAIIPaBJICHBI HA 3aIUTYy, HEMPUKOCHOBEHHOCTh, OCBOOOXK/IEHHUE
OopraHusma OT OMOJIOTMYECKU aKTUBHBIX BEUIECTB — AHTUT€HOB.

OcHoBHas (yHKIHS UMMYHHOW CHCTEMbI — paclo3HaTh aHTUIEH,
T. €. YCTaHOBUTb €ro TEHETHUYECKYI0 UY)KEpOJHOCTb, T'€HETUYECKOE
OTJIMYHE OT COOCTBEHHBIX AaHTHIE€HOB, M KOMIUIEKCOM peakIuil u
MEXaHU3MOB, IPUCYIIUX UMMYHHOM CHUCTEME, YCTPAaHUTh €ro BIMSHUE Ha
OMOJIOTUYECKHE MPOLECChl, MPOTEKAIOUIMEe B OpraHu3Me, C IeJbIo
COXpaHEHHUs TOMEOCTa3a, CTPYKTYPHOU U QYHKIIMOHATBHOW 1IETOCTHOCTH
OpraHu3Ma, a TakXe COXpPaHWUTh CHeuu(uyeckyro mnamsaTb 00 3ToOM
aHTHUT€HE, MHOT'/1a Ha BCIO )KU3Hb.

B COBpEeMEHHOM NOHHMMaHUU HMMMYHOJIOTHS — 3TO HE TOJIBKO
Hayka, U3yJaroniasi 3allUTy OT MHPEKIIMOHHBIX 3a00JIeBaHU.

VIMMyHOOTMSI OTHOCUTCS K YHCIY Pa3BETBICHHBIX HAayK, UMEET
MHO>KECTBO HalpaBleHUI U pa3AenoB, CPOPMUPOBABIINXCS MPAKTUYECKU
B CaMOCTOSITENIbHBIE JUCLUUIUIMHBI, OXBaThIBAIOIINE KAK TEOPETUYECKUE,
(yHIIaMeHTaNbHbIE, TaK U MPO(UIAKTUUECKHE U KIMHUYECKHUE MPOOIeMbl
MEIUIMHBL:  BaKLUMHOJOIUSA,  aUIEprojorusi,  HMMMYHOOHKOJIOTHS,
MMMYHOIATOJIOTUSl, UMMYHOJIOTHS PENPOIYKIUH, TpaHCIUIaHTAI[MOHHAs
UMMYHOJIOTHS, UMMYHO(papMaKoJIOTHsl, KIMHUYECKass M SKOJIOTHYecKas
MMMYHOJIOTHSI.




Tak, KIMHMYECKas HMMMYHOJIOTHS H3y4daeT U pa3padarhiBaeT

npoOJeMbl JUArHOCTUKM W JIeYeHUs Ooje3Hel, BO3HUKAIOUIMX B
pe3yJsibTaTe BPOXKJIEHHBIX (IIEPBUYHBIX) U NPUOOPETEHHBIX (BTOPUYHBIX)
UMMYHOJIC(UIIMTOB, a IKOJOTUYECKasi UMMYHOJIOTHsI U3y4aeT BIUSHUE Ha
UMMYHHYIO ~ CHCTEMY BCEBO3MOJKHBIX  OKOJIOTHYECKUX  (haKTOPOB
(kmuMmaToreorpauUecKux, COMHAIBHBIX, MPOPECCHOHATBHBIX U T. I.).
WudexmonHas HMMMYHOJIOTHS HM3Y4aeT 3aKOHOMEPHOCTH WMMYHHOU
CHUCTEMBbl 110 OTHOIIEHHIO K MHKpPOOHBIM areHram, crenupuyeckue
MEXaHU3MBbI TPOTHBOMUKPOOHOH 3aIIUTHI.
B 3aBuUCHMMOCTH OT ypOBHSI 3BOJIOLMOHHOI'O Pa3BUTHsL, OCOOCHHOCTEH U
CIIO)KHOCTH C(OPMHUPOBABIICHCS HMMYHHOW CHCTEMBI, CIIOCOOHOCTEH
nocjelHel oTBeyaTb TEMM WJIM HMHBIMM DPEAKLUAMU HAa AHTUTEHBI, B
WMMYHOJIOTHM TPHHATO BBIIENATH OTACIHbHBIC (OPMBI MM  BHIBI
UMMYHUTETA.

Bunbl uMMyHHUTETA CIIEyIOLIHE.

1. HacnencTBeHHBIE MMMYHHUTET (BPOXKAECHHBIA, WM BHJIOBON)
OOHapyKHUBAeTCsl YK€ MpU POXKACHUU U SBISIETCS TE€HOTUINHYECKUM
MIPU3HAKOM, KOTOpBIA mepenaerca mo HaciaeAcTBy. OH MOXET ObITh
BUJIOBBIM U MHMBUAYaJIbHBIM.

BunoBoii HMMMyHHTET — HEBOCHPHUUMYHBOCTH OJHOTO BHJIA
KUBOTHBIX WJIM 4YeJoOBeKa K MHKPOOPraHM3MaM, BBI3BIBAIOIIUM
3a0oneBaHuss y Jpyrux BuAoB. OH TEHETHYECKH IETEPMHHUPOBAH Yy
YeJoBeKa Kak OHMOJOrMYeckoro BHAa, T. €. 4YeJIOBeK He Ooieer
300HO3HBIMU 3200JICBAHUSIMH.

WHauBUyanbHbIH BPOXKIEHHBIH MMMYHUTET — I1aCCUBHBIN, TaK
Kak obOecreunBaeTcs Iepenadeii MMMYHOTTIOOYJIUHOB TUIOAY OT MaTepu
yepe3 IUIALEHTY (IUTaLEHTapHBIH HMMMYHUTET), M, TakuM o00pazowm,
HOBOPOKJCHHBIN 3alUILEH OT HH(PEKINHA, KOTOPBIMU IIepeboiena MaTh.

2. IIpuoOpeTeHHBIM  UMMYHUTETOM  Ha3bIBAlOT  TaKYIO
HEBOCIPUHUMYHUBOCTh OpraHM3Ma 4YeJloBeKa K MH(PEKIHMOHHBIM areHTam,
KoTOpast (OopMHpYyeTCsl B NPOLECCe €ro MHAMBUAYAIBHOTO pPa3BUTUS U
XapaKkTepu3yercs CTporou CHEIU(PUIHOCTHIO. On BCerja
WHAWBUIYAlIbHBIA, HE IepeaeTcs IO HaclIeICTBY, U MOXKeT ObITh
€CTECTBEHHBIM M MCKYCCTBEHHBIM.

EcrecTBeHHbI NpPHOOpPETEHHBIH MMMYHHUTET — 3TO pe3yibTaT
BcTpeun c Bo3OyauteneM. OH TOSBISETCS IOCHIE IEPEHECEHHOIO
MHQPEKIIMOHHOTO 3a00JI€BaHUs WM NMPH OBITOBBIX CKPBITBIX KOHTAKTaxX C
HEOOJBIIMMU  J103aMU  MUKpPOOHBIX areHToB. llocTuH(peKkunoHHBIN
UMMYHHUTET BCerja akTHUBHBIH M (QOpMHpYETCs IOCie MNepeHECEeHHOM
MH(QEKINHU; MOXET COXPAaHAThCS B TEYEHHE JUIMTEILHOTO BPEMEHH,
WHOT/Ia B TEYCHHUE BCEH KU3HH.

HckyccTBeHHBIH NPUOOPETEHHBII HWMMYHHMTET BO3HHKAeT IpH
UMMYHU3aIuM  (BakIMHAUU). VCKYCCTBEHHBIH HMMMYHHUTET MOYKHO
CO3/1aBaTh AaKTHBHO U MACCUBHO. AKTUBHBIM (opMmHpyeTcs BBeIEHUEM
AQHTUT'CHHBIX MPENapaToB, BaKLMH, aHATOKCUHOB. [lacCUBHBII IMMYHHUTET
(hopMupyeTcsl BBEJICHHEM I'OTOBBIX CHIBOPOTOK U UMMYHOTJIOOYJIMHOB, T.
€. TOTOBBIX aHTUTEIL.

KpomMe TOTrO, NMMYHUTET MOXET OBITh CTEPWIBHBIM (OpTaHU3M
CBOOOJIEH OT COOTBETCTBYIOIIETO BO30yIUTENs) U HECTEPHIIbHBIM
(BO30yUTENH COXpAHSAETCS B OpPTaHW3ME, W TOJBKO MPU STOM YCIOBUHU
NOJ/IepXKUBAETCI UMMYHHTET — tDC); TyMOpanbHBINA, KJIETOYHBIH,
I'YMOPaJIbHO-KJIETOYHBIN, KJIETOYHO-TYMOPAaJIbHBIN; 10 HAPABICHHOCTH —




aHTHOaKTepUAIIbHBIH, AHTUBUPYCHBIN, AHTUTOKCUYECKU,
MPOTHUBOOITYXOJIEBBIN, aHTUTPAHCIIAHTAIMOHHBIH.

Kak ouH 13 BU10B UMMYHUTETA BBIJIEISIFOT MECTHBI UMMYHUTET.
OH 3ammmaerT OTHENbHBIE YYacTKH OpraHu3sMa OT BO30yauTenen
6one3nei u dbopmupyercs npu y4acTuu CEKPETOPHOIO
UMMYyHOrJIOOynuHa A, a  Xxapakrtepusyerca 0Oojee  aKTHUBHBIM
(harouTo30M.

OTnuuuTenbHble 4YepThl CHeUU(PUUECKOH HMMYHOJIOTHYECKON
PEaKTHUBHOCTH OT HeCTIEHU(UIECKON PEe3UCTEHTHOCTH:
- cnenuduyeckas  PEaKTUBHOCTh  (MIPUOOPETEHHBI  MMMYHHTET)
BBICOKOCTICIIM(UYHA B OTHOIICHUH KaXXJI0TO KOHKPETHOT'O BO3OYIHUTEIIS,
a ¢akropbl Hecrneuupuueckoil 3amMTHl  (BPOXKIEHHBIM, BHUIOBOU
UMMYHUTET) JACWUCTBYIOT Ha JIIOOBIE MHKPOOPTaHU3MBI, AHTHICHBI,
MaKpOMOJIEKYJIbI;
- TIOBTOPHAsl BCTpeYa C TEM WJIM MHBIM NaTOI€HHBIM MUKPOOPTraHU3MOM
HE NPUBOAUT K U3MEHEHUSM BPOXIECHHOIO MMMYHUTETA, HO MOBBIIIAET
YPOBEHb NPUOOPETEHHOrO: MMMYHHAsi CHCTEMa KaK OBl «3allOMHHACT»
B0O30yauTesNs, 4yTOoObl BIOCIEACTBUM NPEJOTBPAIATh BBI3BIBAEMYIO UM
unpexkuuto. T.o., OBe TJaBHbIE XapAKTEPUCTHKU (M  OTIMYHS)
MpUOOPETEHHOTO UMMYHHUTETA — CIEUU(UIHOCTh M UMMYHOJIOTHYECKas
MaMsTh.

K necnenn¢puyeckum (akropam 3amuThl (BHIOBOH UMMYHHUTET)
OTHOCATCS:
MEXaHUYeCKue (aHATOMUYECKHE: KOXa U CIM3UCTBIE JbIXaTEJbHBIX
MyTeH, JKEIyJOYHO-KUIIEYHOIO TpPaKTa, MEpPLATEIbHbIA SIHUTEIUNA U
CIIM3b JIBIXaTEeNIbHOTO TpakTa), OapbepHas (QYHKUOUS JTUMQOY3IIOB;
HOpMaJbHas MUKpodIiopa opraHusMa; GuU3nKo-XxuMudeckue ((hepMeHTsl,
B nepByro ouepenb, KKT; peakius cpenpl; OpraHUYeCKUe KHCIOTHI U
1p.), obecreuynBarolfe JECTPYKLHUIO AaHTUIE€HOB; Hecneuupuieckas
MMMYHOOMOJIOTHYECKasT ~ 3alllUTa, OCYIIECTBIs€Mas  HOPMaJIbHBIMU
MMMYHHBIMU KJIETKAMH M TyMOpajJbHBIMH KOMIOHEHTaMHu ((aromuros,

HOpMaJIbHBIE  KWJUIEPHI,  CHUCTEMa  KOMIUIEMEHTa,  BOCHAJICHHE,
uHTep(hEepoH, HMHTHOUTOPBI  CBEPThIBAaHUA  KPOBH, (UOPOHEKTHH,
JIMXOpaJKa, rJ1aBHas cucreMa TUCTOCOBMECTHUMOCTH). Otn

UMMYHOOHOJIOTHUECKHE  Oapbepbl  Y4acTBYIOT B  IOIJIOLIEHUH H
JNECTPYKIIMU AaHTUT€HAa KaK 4YYXEpOJAHOrO BEIIeCTBAa, a TakXke BO
B3aMMOJIEHCTBHUHU CO crienupruyeckuMu paKTopamMu 3aIUTHI.

K cneuuduueckum ¢akrtopam (IpuOOpETEHHBIH HMMMYHHUTET)
OTHOCATCS: aHTUTEI000pa30BaHue; UMMYHHBIA (arounTo3 U KUJUIEpHAs
byHKIUSA MMMYHHBIX Makpogaros u JTUMQOLIUTOB;
TUIEPYYBCTBUTEIBHOCTh HEMENJIEHHOTO THUIIA; TMIEPYYBCTBUTEIBHOCTD
3aMEJICHHOTO THIIa; MMMYHOJIOTHMYECKas MaMsATh; MMMYHOJIOIHMYecKas
TOJIEPAHTHOCTb.

U Tte, u ngpyrue ¢GakTopsl 3amUThl (QYHKIHOHUPYIOT BO
B3aUMOJEICTBUM U COCTABIISIIOT €UHYIO CUCTEMY 3aIlUTHl OpraHU3Ma OT
aHTUTreHOB. [Ipy TOM OHM MOTYT BKJIIOYAThCS B IPOLIECC 3aIIUTHI HE
OJTHOBPEMEHHO M HE Bce cpa3dy. B 3aBucumMocT OT Xapakrepa
AHTUTE€HHOTO BO3/IEUCTBUS BEIYIIMMHU MOTYT OBITh OJHA UJIM HECKOJBKO
¢dbopM pearupoBaHHsL.

OK-1,
OK-5,
OINIK—

NmmynH
ast
CUCTEMA.

NMMyHHas cuctemMa — COBOKYITHOCTh OPTaHOB, TKAHEW M KIIETOK,
00eCreunBaOIMNUX KJIETOYHO-TEHETUYECKOE TMOCTOSHCTBO OpraHU3Ma.
NMMyHHasi cucTeMa uejoBeka oOecrneyuBaeT CHelnU(PHUECKYIO 3alluTy




HNmvmmyHO
KOMIIETE
HTHBIC
KIIETKH.

OpraHM3Ma OT T'€HETHYECKH UY)KEPOJIHBIX MOJEKYJI M KIETOK, B TOM
yucie WH(PEKIMOHHBIX areHToB — OakTepwii, BHUPYCOB, TpPHOOB,
MIPOCTEUILIHNX.

[TpuHIMIBI AHTUT€HHON (F€HETUYECKOM) YHCTOThl OCHOBBIBAIOTCS
Ha PACIO3HABAaHUU «CBOEr0 — YYKOTO» WU B 3HAUUTENIBHOM CTENEHU
00yCJIOBJIEHbl CUCTEMOHl T'€HOB M TJMKONPOTEHIOB (IPOIYKTOB HX
9KCIIPECCUM) — IJIaBHBIM KoMiuiekcoM rucrocomectumoctu (MHC), y
yeqoBeka YacTo HasbiBaemoit cumcremoir HLA (human leukocyte
antigens). Ha ueiikonurax dYenoBeKka YETKO 3KCIPECCHPOBaHBI OCNKH
MHC, ¢ nomoupl0 HCClIeOBaHUS JIEUKOLMTOB TUIHPYIOT AHTUTEHBI
MHC. Jlumdouanble KIETKH CO3pEBAIOT W (PYHKIMOHUPYIOT B
OIIpEJICJIEHHBIX OpraHax.

LentpanbHbie U nepudepruuecKue Opranbl IMMYHHOMH CHCTEMBI

IlenTpanbHble (IE€pBUYHBIC): KOCTHBIH MO3I — KpPOBETBOPHBIN
OpraH, BHJIOUKOBAs Kejie3a WM TUMYC, TUM(POUIHAS TKaHb KUIICYHUKA
SBJIAIOTCS MecTaMU AU PepeHIIMPOBKH MOMYJIALUN JTUMPOLUTOB.

[lepudepuyeckne (BTOpPUYHBIE): CeJe3€HKa, JHUM(aTHIECKUE
y3J1bl, MUHJAQJIUHBI, CKOIUIEHUS TUM(POUTHONW TKAaHU B COOCTBEHHOM CJIO€
CIIM3UCTBIX ~ O0O0JIOUEK  KHUIIEYHOro Tuna (accouMUpoBaHHas €
KHUIIEYHUKOM M OpoHxamu JIUMQoOU]HAs TKaHb) OpraHbl UMMYHUTETA
3acensores B- u T-numdonutamMu U3 HEHTPaIbHBIX OPraHOB UMMYHHOU
CHCTEMBI; TIOCJIe KOHTAaKTa C AHTHTCHOM B 3THX OpraHax JUMQOLUTHI
BKJIFOYAIOTCS B PELUPKYIISILIHIO.

KneTku-npeaiecTBEeHHUKM ~ UMMYHOKOMIIETEHTHBIX — KJIETOK
IPOAYLMPYIOTCS KOCTHBIM MO3roM. HekoTopble MOTOMKH CTBOJIOBBIX
KJIETOK CTaHOBATCS JuMdoruramu. JIMMQOIUTHI Moapa3aemsioT Ha JBa
knacca— T u B.

[MpeqmectBerankn T-mMM(OIMTOB MUTPHPYIOT B THUMYC, TJe
CO3pEeBAlOT B KJIETKH, CIIOCOOHBIE y4yacTBOBaTb B HMMMYHHOM OTBETE.
BunoukoBas ene3a (TMMyC) WrpaeT BeIyILYIO pOJb B pPEryysiluu
nonynsauuu T-nmumponunros. Auddepenumpysce, 1umpounTsl, 6aaronaps
OCBOOOKJEHUIO TyMOPaJbHBIX BEIIECTB, IOJY4YalOT AaHTUTCHHbIE
Mapkepbl. KOpkoBbIi €10M THMyca T'ycTO 3amojJHEH JUMQOLUTAMHU, Ha
KOTOpbIE BO3JEUCTBYIOT THUMHUYecKkHe (akTopsl. B MosroBom cioe
HaxoaaTcs 3penble T-TuMQOIUTHI, MOKUAAOLINE BUIOYKOBYIO JKeJIe3y U
BKJIIOYAIOIMECS B LIUPKYJSALMIO B KadecTBe T-xenmnepos, T-kwepos, T-
CYIIPECCOPOB.

B KocTHOM MoO3re CcO3peBalOT KIETKU-NPEAIIECTBEHHUKN IS
pa3nUYHbIX Momyssauuil B-mumdouuToB u Makpogaros, B HeM MPOTEKAIOT
cnenuuyeckue HUMMYHHble peakiuuu. OH  CIYyXUT OCHOBHBIM
UCTOYHUKOM CBIBOPOTOYHBIX MMMYHOTJIOOYJIMHOB. Y NTHIl He3penble B-
KJIIETKHU MHUTPUPYIOT B CyMKy (Oypcy) dalpunumyca, rae AOCTUTaIOT
3peNoCTH.

Cene3eHka 3acensercs TUMPOLUTAMHU B MO3JHEM IMOPHOHATILHOM
NIepUoJIe U Mocie poXkaeHus. B Genoil mynpne UMEIOTCsl TUMYC3aBUCUMbIE
U THMYCHE3aBHUCUMBIE 30HBI, KOTOpble 3acenstorcs T-B-numdonuramu.
[lomagaromme B OpPraHM3M AaHTUTEHBl MHIYLHUPYIOT 00pa3oBaHHE
nmuMdoOIacToB B THUMYC3aBUCHUMOW  30HE  CEJIE3€HKH, a B
TUMYCHE3aBHCUMOM 30HE oOTMedaeTcsl mnpoiudepanus JUMEPOLUTOB U
o0pa3oBaHMe MIa3MaTHIECKUX KIETOK.

3pensie B- u  T-numdormter  3acensior nepudepuueckue
muMoy3nbl.  JIMMPOUUTH TMOCTYNAlOT B JIUMQATHUYECKUE Y3JIbl IO




apdepeHTHBIM TuUMbaTHyeckuM cocyaaM. llepemenienne aMMQOIUTOB
MEXJy TKaHSAMH, KPOBEHOCHBIM PYCIOM M JUMQOYy3JIaMu IO3BOJSIET
AQHTUTCH-YYBCTBUTEIBHBIM  KJIETKAM  OOHapyXHBaTb  aHTHUIEH U
CKaIUIMBaThCsl B TEX MeCTax, /€ MPOUCXOAUT MMMYHHas peakius, a
pacnpoCcTpaHEHUE [0 OpPraHu3My KIETOK IaMATH U HUX IOTOMKOB
MO3BOJISICT JUM(OUAHON CHUCTEME OpraHu30BaTh I'€HEPATU30BaHHbIN
MMMYHHBIN OTBET.

Jlumparndeckue GOUIMKYIBl MUIIEBAPUTENBHOTO TpakTa U
JBIXaTEJIbHOM CHUCTEMBI CIIy’KaT TIJIABHBIMM BXOJHBIMH BOpPOTaMHU IS
aHTUreHoB. B »Tux opranax HaOIo#aeTcss TECHas CBS3b MEXKAY
AMM(OUIHBIMU KJIETKaMH U SHIOTENIMEM, KaK M B IIEHTPAJIbHBIX OpraHax
UMMYHHOH CHCTEMBI.

K kieTkaMm UIMMYHHOM CHCTEMBI OTHOCST JIMM(OLUTHI, Makpodaru
U Jpyrue AaHTUIeH-TPEACTaBISIOMUE KIETKH (A-KJIETKH, OT aHIJL.
accessory — BCIIOMOTaTelbHbBIN), a TaKXkKe Tak Ha3biBacMyio TpeTbio (O-)
NOMYJSAUUI0  KJIETOK  (T.e.  KIETOK, HE HUMEIOIUX OCHOBHBIX
MIOBEPXHOCTHBIX MapkepoB T- u B-numdouutos, A-KIeTOK).

ITo ¢yHKIMOHAIBHBIM CBONCTBAM BCE HMMMYHOKOMIIETEHTHBIE
KJIETKHU pa3felsioT Ha 3¢ (deKTopHbIe U peryiasTopHble. B3aumoaeiicTeue
KJIETOK B HIMMYHHOM OTBETE€ OCYILECTBIISETCS C IOMOIIbIO T'yMOPaJIbHBIX
MEMaTOPOB — HUTOKMHOB. OCHOBHBIE KJIIETKH UMMYHHOM cucTeMbl — T- 1
B-mumdonutsr.

Jlumporurel. B opramusme = IUMQOLUTBHI  MOCTOSHHO
PELMPKYIUPYIOT MEXAY 30HAMH CKOIUICHHS JIMMGOUTHOH TKaHHU.
Pacnonoxenne 1MMQOIUTOB B TUM(POUIHBIX OpPraHax U UX MUIPALUs 1O
KPOBEHOCHOMY W JHUM(AaTHYECKOMY pYyCIy CTPOrO VYIOPSIOYEHBl H
CBsI3aHbl ¢ (QYHKIMAMHU PA3JIMYHBIX cyOononmyssiuid. JIumdouuTsr umeror
o01Iyr0o  MOP(QOJOTHUECKYIO XapaKTEPUCTUKY, OIHAKO WX (QYHKIIUH,
noBepxHoctHeie  CD (ot  cluster  differentiation)  mapkepsr,
MHIUBUAYAIbHOE (KJIOHAIBHOE) IPOUCXOKICHHUE, PA3IMYHBL.

[To nHammuuio moBepXHOCTHRIX CD  MapkepoB JIUMQOLUTHI
pasaensioT Ha GYHKIIMOHAIBHO Pa3IMyHbIe MOMYJISALNUN U CyONOmyIIsIuH,
npexzae Bcero Ha T- (TUMycC3aBUCHMBIE, TPOILIEANIME TEPBHYHYIO
muddepeHMpoBKy B THMyce) numbonutsl u B- (bursa-zaBucumeie,
IpoIIeue co3peBaHe B cymke @adpunnyca y NTHII WM €ro aHajorax
y MJEKONUTAIOIIMX — B KOCTHOM Mo3re y uyen) JuMpouutsl.T-
TUMQOIIUTHI

Jlokanuzanust. T-muM@oOUMTHI BO3HHUKAIOT B AMOpPHOHAIBHOM
TUMyce. B mocTaMOpuoHanIbHOM Tmepuoje Iocie co3peBaHus T-
JTUMQOLUTHI  pacceNsitoTcsi B T-3aBUCHUMBIX 30HaX MepUPEpUYEcKOi
TUMQPOUAHON TKaHU (MEPHAPTHKYISPHO B OO IMyJbIe CEee3eHKU U
MapakopTUKaJIbHBIX  30Hax  Jumdoysnos). Ilocne  crumynsauuun
(axTHMBaLIUN) OIpeIeIEHHBIM AHTUTEHOM T-mumdoruT
peoOpa3oBbIBAIOTCA B O0bIINE TpaHCHOpMUpPOBaHHBIE T-TMMQOLHUTHI,
U3 KOTOPHIX 3aT€M BO3HHMKAET MCIOJHUTEIBHOE 3BEHO T-KIIETOK.
OyHKIUU

T-mumdoruTer pacrno3HaroT IIPOLIECCUPOBAHHBIN U
MpPE/ICTAaBICHHBI Ha TOBEPXHOCTH aHTUreH-TIpeAcTaBisomux (A)
KJIETOK aHTUTreH. OHM OTBEYAIOT 3a KJIETOYHBIH MMMYHHUTET, UMMYHHbBIE
peakuuu kieroyHoro Tuma. OTAenbHblEe CyOmomynasuuu nomoratoT B-
TUMQOIUTaM pearupoBaTb Ha T-3aBUCHMbIE AHTUTEHBI BBIPAOOTKOM
aHTuTeN  (PerylMpyrT akTUBHOCTh B-kjeTok). VYuyacTByloT B




TUIEPYYBCTBUTENBHOCTH 3aMeieHHoro (1V) tuma.

[Ipoucxoxaenue u co3peBanue. PomoHavanbHUIEH BCEX KIIETOK
KpPOBH, B TOM YHCIIE€ JTUMQOLHUTOB, SBIAETCS €IUHAsl CTBOJIOBAs KJETKa
KOCTHOT0 Mo3ra. OHa reHepupyeT JBa TUIa KJIETOK-IIPEIIIECTBEHHUKOB —
TMM(OUIHYIO CTBOJIOBYIO KIETKY M MPEANIECTBEHHUKA KIETOK KpacHOH
KPOBHM, OT KOTOPOHM MPOUCXOIAT U  KIETKH-NPEIIeCTBEHHUKH
JEUKOIMTOB M Makpo(daros.

OOpa3oBaHue U CO3PEBaHUE HMMYHOKOMIIETEHTHBIX KJIETOK
OCYLIECTBISICTCS B IICHTPAJBHBIX oOpraHax ummyHutera (mia T-
muMmdouuToB — B TUMyce). Knerku-npenmecrBeHHuku T-nmuMdonuron
[onajawT B TUMYC, TIJe npe-T-KIeTKHu (TUMOLMTBHI) CO3PEBAIOT,
nponudepupyroT U OpoxoiaT AU(QepeHUHpOBKY Ha  OTHAENbHbIE
CyOKIaccel B pe3ylnbTaTe B3aMMOJCHCTBHS C OJIHUTEIHATIBHBIMH U
JNEHIPUTHBIMU KJIETKAMU CTPOMBI U BO3AEUCTBHS TOPMOHOMOIOOHBIX
MOJUMENTUAHBIX (PAKTOPOB, CEKPETUPYEMBIX SIUTESTHATBHBIMU KJIETKAMU
tumyca (anbdal-TUMO3UH, THMOTIOATHH, TUMYJIUH H 1Ip.).

IIpn I depeHInpOBKe T-nmumponuTs puoOpeTaroT
ornpeneneHHbI Habop MmemOpanHbix CD-mapkepoB. T-kieTku paznenstor
Ha CcyOmomynsiiuu B COOTBETCTBUU ¢ MX (yHKumein u npoduiem CD-
MapKepoB.

T-muM@OIUTH PacIO3HAIOT AHTUIEHBI C MOMOLIbIO JABYX THUIIOB
MeMOpPaHHBIX TJIMKONPOTEHHOB — T-KJIETOYHBIX PELENnTOPOB (CEMEHCTBO
Ig-ogo0ubIX Mosekyn) u CD3, HeKOBaIEHTHO CBSI3aHHBIX MEX]Y COOOI.
Wx penenTopbl, B OTJIIMYHE OT aHTHTEN U pelenTtopoB B-muMdonmros, He
pacro3HalT CBOOOJHO LUPKYIUPYIOUIMEe aHTHUreHbl. OHM paclo3HarT
nenTUaHble  (parMeHThl, TpeAcTaBIsIeMble UM A-KJIeTKaMu Yepes
KOMIUIEKC YYKEPOJHBIX BEIECTB C COOTBETCTBYIOLIUM OEIKOM IJIaBHOM
CUCTEMBI THCTOCOBMecTUMOCTH | 1 2 Kiacca.

OcHoBHas ¢yHkuus B-knerok — auddepenunanus B pesyiabTare
AQHTUTCHHOW CTUMYJIIIMM B IJIA3MATHYECKHE KIIETKH, MPOIYIUPYIOIINE
aHTuTena, T.e. 3(QeKkTopHOEe yuacTHEe B TYMOPAJIbHBIX HMMMYHHBIX
peakmusix. CymecTByeT HECKOIBKO MOATHIIOB B-mumM¢ponunToB.

OO0pazoBanue B-kineTok y miaofa NPOMCXOJUT B IEYEHHU, B
NaJIbHEUIIIEM — B KOCTHOM MO3TE€.

OK-5,
OIIK-6

AHTHTEH
Bl
Knaccug
HAKAIA.
CBoiicTB
a.

AHTHUTEHEBI o01agaroT psaaoM XapaKTEePHBIX CBOWCTB:
AQHTUTEHHOCTHIO, CIIEIU(DUIHOCTHIO U UMMYHOT€HHOCTBIO.

AHTUTEHaMH MOTYT OBbITh O€JKH, MOJHCaXapuibl U HYKICUHOBBIE
KHUCJIOTBI B KOMOHWHAIMKM MEXIy COOOM WM JUNUAaMU. AHTUT€HAMU
SBIIIOTCSL  JIIOOBIE CTPYKTYpbI, HECYyIlMe NPHU3HAKA TEeHETUYECKOM
Yy)KEPOJHOCTH U pacrlo3HaBaeMble B OTOM KadyeCTBE HMMMYHHOU
cuctemoil. HawuOonbiieii HMMMYHOTEHHOCTBIO 00Iagar0T OeIKOBBIC
AQHTUTEHBI, B TOM 4YHCJIEe OakTepuaabHbIE HSK30TOKCHHBI, BHUpPYCHas
HEWpaMUHH1a3a.

MHoroobOpa3ue MOHATHS «aHTUT€H». AHTUTEHBI pa3/iejeHbl Ha
MOJIHbIE (MMMYHOTEHHBIC), BCETJa MPOSBISIONIME HWMMYHOTCHHBIE U
AQHTUTCHHBIE CBOWCTBA, W HEMOJIHbIE (TanTeHBI), HE CIOCOOHBIC
CaMOCTOSTENIbHO BbI3bIBATh UMMYHHBIN OTBET.

[anTensr 007agafOT AHTUTEHHOCTHIO, YTO OOYCIOBIMBAET WX
CHEeU(PUIHOCTh, CHOCOOHOCTh U30UpPATETHHO B3aUMOJEHUCTBOBATH C
aHTUTEJIaMU  WJIM  pelentopamMud  JIUMQOIIMTOB, OTIPEIEIATHCS
MMMYHOJIOTHYECKUMHU peakusIMHu. T"anrensr MOTYT cTaTh
MMMYHOTCHHBIMH TIPH CBSI3BIBAHMM C HWMMYHOTCHHBIM HOCHTEJIEM




(HarmpumMep, OEITKOM), T.€. CTAHOBATCS ITOJHBIMH.

3a cneuu(UYHOCTh aHTHIEHA OTBEYaeT TalTeHHas 4YacTh, 3a
MMMYHOT€HHOCTb — HOCHUTEJIb (Yalle 0esoK).

MIMMYHOT€HHOCTb 3aBUCUT OT psAjJa HPUYMH (MOJIEKYJIIPHON
Macchl, TOJABM)XHOCTH MOJIGKYJI aHTUTE€Ha, (OPMBI, CTPYKTYpHI,
CIOCOOHOCTH K U3MeHeHHI0). CylecTBEeHHOE 3HAaYeHUE MMEET CTENEHb
IETEpOr€HHOCTH AaHTUIE€HA, T.€. YY)KEPOJHOCTb JMJIi JAHHOIO BHUAA
(MakpoopraHusma), CTENEHH 3BOJIOLMOHHON JMBEPIeHIUH MOJIEKYII,
YHUKQIBHOCTM M HEOOBIYHOCTH  CTPYKTYypbl.  YyKepogHOCTh
OIIpeIeNIAeTCsl TAK)KEe MOJIEKYJSIPHOM Maccoil, pasMepaMH U CTPOCHHEM
OuonoaMMepa, — ero MaKpOMOJIEKYJIIPHOCTBIO M dKECTKOCTHIO CTPYKTYPHI.
benku m apyrue BBICOKOMOJIEKYJISIpHBIE BelecTBa ¢ 0o0Jiee BBICOKUM
MOJICKYJISIPHBIM BecOM Haunbojiee MMMYHOTE€HHBI. bosbinoe 3HaueHue
UMEET KECTKOCTb CTPYKTYPBI, YTO CBSI3aHO C HAJIMYMEM apOMaTHUYECKHX
KOJell B  COCTaB€  AMHUHOKUCIOTHBIX  IIOCJIEA0BATEIbHOCTEH.
[locnenoBarenbHOCTh AMMHOKHUCIOT B MOJUIENTUAHBIX LEHOYKAX —
TFeHETUYECKU AETEPMUHUPOBAHHBINA IPU3HAK.

AHTHTEHHOCTH OCJIKOB SIBJISICTCS MTPOSIBICHUEM HX TY)KEPOIHOCTH,
a ee crneuu(pUIHOCTh 3aBUCUT OT AMUHOKHCIOTHON MOCJIE0BAaTEIbHOCTH
0€nKOB, BTOPUYHOH, TPETUYHOM W UYETBEPTUYHOH (T.e. OT oOmen
KoHpopMauuu OelKOBOM MOJEKYJbl) CTPYKTYpbl, OT IIOBEPXHOCTHO
PacroJI0KEHHBIX JETEPMUHAHTHBIX TPYIIIT U KOHLIEBBIX aMUHOKHUCIOTHBIX
ocratkoB. KomouaHoe cocTtosiHMe W PacTBOPUMOCTb — 0OO0s3aTelIbHBIE
CBOMCTBA aHTUT'E€HOB.

CrienupuuHOCT, AHTUICHOB 3aBUCUT OT OCOOBIX YYaCTKOB
MOJIEKYJT OEJIKOB M TOJINCAXAPHJIOB, HAa3bIBAEMbIX SIHUTONAMU. JMUTOIBI
WIM aHTUIEHHbIE JETEePMHHAHTBl — (parMeHTbl MOJEKYJ aHTUIEHa,
BBI3bIBAIOIINE UMMYHHBIM OTBET U ONpPENENSIONINE €r0 CIeUPUIHOCTD.
AHTHUreHHbIE JIe€TePMUHAHTHl HW30UPATENBHO PEarupyroT C aHTHUTEIaMU
WM aHTUT€H-PACIO3HAIOIIMMHU PELIEITOPAMHU KIIETKH.

CTpykTypa MHOTHUX AaHTUTEHHBIX JI€TEpMUHAHT U3BECTHA. Y
0esKoB 3T0 00bIYHO (pparMeHThl U3 §8-20 BBICTYMAIOIIKX HA TOBEPXHOCTU
AMUHOKHCIIOTHBIX OCTAaTKOB, y IIOJMCaxapuaoB — BblcTynarommue O-
O0oKOBbIE Jle30Kkcucaxapuanbie nienu B cocrase JIIIC, y Bupyca rpunmna —
reMarrIiOTHHUH, Y BUpyca UMMYHOJeQHUINTA YesloBeKa — MeMOpaHHBIH
TJIMKOMENTHU.

OnuTONbl KaueCTBEHHO MOTYT OTJIMYATHCSA, K KaXKAOMY MOTYT
00pa30BBIBATBCA «CBOM» AHTHUTENA. AHTUTEHBI, COJEp)KalIUe OJHY
AQHTUTCHHYIO JETePMHUHAHTY, Ha3blBalOT MOHOBAJEHTHBIMU, — Pl
SIUTONOB — IMOJMBAJCHTHBHIMU. [lomuMepHbIE aHTUTEHBI COJEp’KaT B
OO0JIBIIIOM KOJIMYECTBE UCHTUYHBIE SNTUTONBI (puarernunst, JIIIC).

OcCHOBHBIE THUIBI AHTUTEHHOW CHEHM(PUYHOCTH (3aBUCAT OT
Ceun(UIHOCTH AUTOIIOB).

1. BumoBas - xapaktepHa miis Bcex 0coOeil OqHOTO BHAA
(o01IHe YITUTOIIHI).
2. I'pynmnoBass — BHyTpM BHJA (M30aHTUTEHBI, KOTOpHIE

XapakTepHsbl U1 OTAeNbHbIX rpynn). [Ipumep — rpynnel kpou (ABO n
Jp.).

3. I'etepocniennpuyHOCTy - HAIWYME OOIMX AHTUICHHBIX
JNETEPMUHAHTY OPraHU3MOB pPa3JIMYHbIX TAKCOHOMUYECKHX TpYIIIL.
HmeroTcst mepekpecTHO-pearupyroye aHTUreHbl y OakTepuil U TKaHen
Makpoopranusma. a) AHtureH PopcmMaHa — TUIOUYHBIN MEPEKPECTHO-




pearupyromuil aHTUTeH, BBIABICH B 3PUTPOLUTAX KOILIEK, cOOaK, OBell,
MOYKe MOPCKO# CBHHKH; 0) Rh-cucrema sputporuroB. Y uenoBeka Rh-
aHTUTCHBI arTIIOTUHUPYIOT aHTHTENa K 3pUTpouuTaMm o0e3bsH Macacus
rhesus, T.e. sIBISIFOTCS IEPEKPECTHBIMU; B) H3BECTHBI obmue
AHTUTE€HHbIE JETEPMHUHAHTHI SPUTPOLIUTOB YEJIOBEKA U IMAJOYKHU UYyMBI,
BUPYCOB OCIIbI U TPUIINA; I') elle npumep — OeloK A CTPEeNTOKOKKAa U
TKaHW MUOKap/ia (KJIalaHHbIH anmnapar).

[TonoGHast aHTUreHHas MHUMMKpUS OOMAaHBIBA€T HMMMYHHYIO
CUCTEMY, 3alIUINACT OT €€ BO3JACHCTBHUS MHMKpOOpraHusMbl. Hainuwne
NIEPEKPECTHBIX ~ AHTUIEHOB  CIOCOOHO  OJOKUPOBAaTh  CUCTEMBI,
pacrno3HaroIINe YyKEPOIHbIE CTPYKTYPBHI.

4. [Tatonmornyeckass. Ilpm  pasnUuHBIX  ATOJIOIMYECKHX
M3MEHEHUAX TKaHEW MPOUCXOIAT U3MEHEHMSI XMMHUYECKUX COEAUHEHMH,
YTO MOXET HU3MEHATh HOPMAIbHYIO AHTHUIE€HHYI CHEeLHU(DUUHOCTD.
[TosSBISIIOTCS  «OXKOTOBBIE», «IY4EBBIE», «PAKOBBIE» AHTUIEHBI C
M3MEHEHHOH BHJIOBOM CIIEU(PUUHOCTBIO0. AYTOAHTUIE€HbI - COOCTBEHHBIE
(TKaHEeBbIE) AHTUIEHBbl, K KOTOPHIM MOTYT BO3HHUKAaTb ayTOMMMYHHbIE
peakuuy, HamnpaBl€HHbIE IPOTUB OIPEJIEICHHbIX TKaHEW opraHusma
Yame Bcero 3TO OTHOCUTCA K OpraHaM M TKaHsIM, B HOpME HeE
MIO/IBEPTaloIIUXCs  BO3ACUCTBUIO HMMMYHHOW CHUCTEMBI B CBSI3M C
HaJIn4reM 6apbepoB (MO3T, XpYCTAIMK, IAPALIUTOBUIHBIC XKeJIe3bl U JIp.).

S. CranuocnenuuaHoCTb. NwmeroTcst AHTUTECHBI,
XapaKTepHbIE Il ONPENCIICHHBIX CTaguil pa3BUTHUSA, CBA3aHHBIE C
Mopdorene3om. Anbda-heronpoTerH XapaKTepeH s dMOPHOHAIHHOTO
pa3BUTHsA, CUHTE3 BO B3POCIOM COCTOSHHH DPE3KO YBEIMYMBAETCSA IIPH
PaKOBBIX 3200JIEBaHUSAX [IEYECHH.

XKryrukosble, wnu H-Ar, J0Kaau3yooTCs B JOKOMOTOPHOM
anmapate OakTepuil — ux Kryrukax. OHU TIPEICTaBISIOT COOON AMUTOIBI
COKpaTuTenbHOro Oenka — ¢uaremnuna. [Ipu HarpeBaHum ¢rareuivH
JeHaTypupyeT (TepMosiabuiIbHbIN), 1 H-AT TepsieT cBOIO CEU(PUIHOCTD.
@DeHOoI HE AEMCTBYET Ha OTOT AT.

Comarnueckuii, wmimm O-Ar, cBS3aH C KJIETOYHOM CTCHKOM
6aktepuil. Ero ocnoBy cocraBiser JIIIC, tepmocrabuieH — He
paszpymaercsi 1npu JudTedbHOM  kumsiueHuun (y I'p—  Oakrepuit
cnenn(UIHOCTD ompenenseTcs Ae3okcucaxapamu nonucaxapunos JIIIC).
Onmnako coMmaruueckuii AT TIOJBEp)KEH JCHCTBUIO  ajibJErH0B
(popmanmna), CHUPTOB, HAPYIIAIOIIUX €TO CTPYKTYPY.

Ecin nmpoMMMyHH3UpPOBAaTh JKUBOTHOE KUBBIMU OaKTEpHSIMH,
UMEIOIIMMHU JKTYTHKH, TO OynyT BblpabateiBaThesi AT, HampaBieHHBIE
oHOBpeMeHHO npoTuB O- u H-Ar. BBeneHue npokunssuyeHHON KylIbTypbl
crumynupyer Ouocunres AT k comatnueckomy O-Ar. Kynbrypa
OakTepuii, oOpaboTanHas GeHoJIOM, BbI30BeT oOpa3oBaHue AT TOJIBKO K
KTYTUKOBBIM Ar. Jlumua A (BXOIUT B COCTaB KIETOYHOM CTEHKH ['p—
OakTepuil) — reTepoIuMep; COACPKUT TITFOKO3AMUH U KHUPHBIE KUCIIOTHI.
On oOmanaer CUJIBHOM aJlbIOBaHTHOM, HecnenupuIecKoi
MMMYHOCTUMYJIUPYIOLIEH aKTUBHOCTHIO U TOKCUYHOCTBIO;

Kancynbuble, win K-aHTurensl, pacrnonaratoTcsi Ha OBEPXHOCTH
KJIeToyHOM cTeHkr. OHM HaxoJITCs B Kalcylle U CBsS3aHbl C
MIOBEPXHOCTHBIM ~ CJIOEM  JIMIIONOJMCAXapuaa  KIETOYHOM  CTEHKH.
Bcerpeuatorest y Oaktepuit, oOpasyromux kamcyrmy. Kak mpasuio, K-
AQHTUTCHBI COCTOAT M3 KUCIBIX MOJIMCAXapHIOB (YPOHOBBIE KHCIOTHI). B
TO K€ BpeMsl y Oanuuibl CHOMPCKOM $3BBI 3TOT AHTUTEH MOCTPOEH W3




MOJIMNIENTUAHBIX — nened. Ilo  4YyBCTBUTENBHOCTM K  HarpeBaHUIO
pasnmuuator Tpu Tuna K-anturena: A, B, wm L. HauGonbemas
TEPMOCTAOMIILHOCTh XapaKTepHa Ui THIAa A, OH HE JCHATYpHUPYeT Jaxe
IIPU JAJUTEIBHOM KulisideHuu. Tun B Bblaep)KuBaeT HENpOIOIKUTEIbHOE
HarpeBanue (okosio 1 waca) mo 60 °C. Tun L ObicTpo paspymiaercs npu
sToi  Temmeparype. Ilostomy wuactuuHoe ynanenue K-anTureHa
BO3MOKHO IIyTE€M JJIMTENBHOIO KUIIAYEHHUS! OaKTepUaAIbHOM KYJIbTYpBHI.

AnTHrensl rucrocoBmectumoctu. Ilpu mnepecagkax opraHoB
BO3HHUKAET MpoOiieMa COBMECTHMMOCTH TKaHEH, CBA3aHHAs CO CTEIEHBIO
UX TEHETHYECKOIo POJACTBA, PEaKUUsIMU OTTOPXKEHHUS UYKEPOJHBIX
QUIOTEHHBIX W KCEHOTEHHBIX TpPaHCIUIAHTATOB, T.e. MpobieMaMu
TPAaHCIUIAHTALIMOHHOTO uMMyHHTeTa. CyllecTByeT psii TKaHEBBIX
AQHTUTE€HOB. TpaHCIUIAHTAllMOHHBIE AHTUIE€HbI BO MHOI'OM OIIPEAEISIOT
UH/UBUYAJIbHYIO AHTUTCHHYIO creuu(UIHOCTb OpraHu3Mma.
COBOKYIIHOCTh T€HOB, OIPEACIAIOIIMX CHHTE3 TPaHCIUIAHTALMOHHBIX
aHTUT'€HOB, MOJTY4nsIa Ha3BaHUE TJITaBHOM CUCTEMbI THCTOCOBMECTHUMOCTH.
Y nromelt oHa wacto HaswiBaeTcs cucremorr HLA (Human leucocyte
antigens), B CBA3M C YETKUM IIPEACTABUTEIBLCTBOM Ha JICHKOIMTAX
TPaHCIUIAHTALIMOHHBIX AHTUTCHOB. [ '€HbI 3TON CUCTEMBI PaCIOJIOKEHbI Ha
KOpOTKOM 1iede xpoMocombl C6. Cuctema HLA - 3T0 cucteMa CHIIbHBIX
antureHoB. Cnektp Monekyn MHC yHukaneH s OpraHusma, YTO
OTpeNeNiieT €ro OWOJIOTUYECKYI0 WHIUBUAYATbHOCTh W  TIO3BOJISAET
pas3nuyaTh «4y’x’oe ~-HECOBMECTUMOE.

CeMb reHeTUUYECKUX JIOKYCOB CUCTEMBI pa3/IeeHbl Ha TP KJlacca.

["'eHBl EpBOTo Ki1acca KOHTPOIMU3YIOT CUHTE3 aHTUI'€HOB Kiacca 1,
ONpEAEA0T TKAHEBbIE AHTUIE€Hbl M KOHTPOJUPYIOT T'MCTOCOBMEC-
TUMOCTb. AHTHUIeHbl Kjacca 1  ONpenensoT  HMHIMBUAYaJIbHYIO
AHTUTEHHYIO CNEUU(PUUHOCTb, OHU MPEJCTABIAIOT JIIOOBIE Uy>KEPOIHbIE
aHTUreHbl T-IMTOTOKCHYECKMM JuMdouuTaM. AHTUTEHBl Kiacca 1
MpPE/CTaBICHbl Ha [OBEPXHOCTH BCEX SAIPOCOJEP)KAIINX  KIIETOK.
Monexkynst MHC xknacca 1 B3aumopeilcTByroT ¢ Mojekyioi CDS8,
AKCIPECCUPYEeMO Ha MeMOpaHe MPEIIIECTBEHHUKOB ITUTOTOKCHYECKHX
mumponutoB («CDy» — claster difference).

I'enst MHC kiacca 2 KOHTpOJMPYIOT aHTHreHbl kiacca 2. OHu
KOHTPOJIUPYIOT OTBET K TUMYC3aBUCHUMbIM aHTUI'€HaM. AHTUTEHBI Kjlacca
2 OKCHPECCHPOBAaHbI  MPEUMYIIECTBEHHO Ha MeMOpaHEe HMMY-
HOKOMIIETEHTHBIX KJIETOK (TIpekae Bcero Makpogaros u B-num¢pounros,
4aCTUYHO-aKTUBHPOBaHHBIX T-mumdonuroB). K 31Ol ke rpymme reHos
(rounee — obnact HLA-D) oTHOCATCS TakiKe reHsl 1T -CHIIbl HMMYHHOTO
OTBETa U IreHbl IS-cynpeccuu ummyHHoro otsera. Anturensl MHC knacca
2 obecneunBalOT B3aUMOJEHCTBHE MeXAy MakpodaraMu u  B-
TuMQOIUTaMH, YYacTBYIOT BO BCEX CTaJusiX HMMMYHHOTO OTBeTa —
NpeJCTaBICHUN aHTUTEHA Makpodaramu T-mumdonuram,
B3auMoOJeicTBUM (Koomepanuu) Makpodaros, T- u B-numdonuTos,
nuddepeHIIMpoBKE MMMYHOKOMIIETEHTHBIX KJIETOK. AHTUTEHBI Kiacca 2
NPUHUMAIOT  ydyacTHe B  (OPMHUPOBAHHHM  MPOTHBOMUKPOOHOTO,
IIPOTUBOOITYXOJIEBOIO,  TPAHCILUIAHTALIMOHHOTO M JIPYrMX  BHUJIOB
nuMmyHuTera. CTpyKTypbl, ¢ momonisio kotopbix 6enkun MHC kmaccos 1
U 2 CBA3BIBAIOT AHTUTEHBbI (TaK Ha3bIBaeMble AKTUBHBIE IIEHTPHI) IO
YPOBHIO CIIENU(UYHOCTH YCTYMAIOT TOJIBKO aKTUBHBIM IIEHTPAaM aHTHUTEI.

I'enst MHC kmacca 3 KOOUPYIOT OTAEIbHBIE KOMIIOHEHTBI
CUCTeMbl KoMmIuieMeHTa. I[IpoliecCHHI aHTHMIeHOB — 3TO HX CcyAb0a B




opranuzMe. OmHOM M3 BaxHEWIIMX (QYHKIUH MakpogaroB sBIsSETCA
nepepaboTka aHTUT€HAa B UMMYHOTEHHYIO (popMy (3TO COOCTBEHHO U €CTh
MPOIECCUHT AHTUICHA) M MPEJCTABICHHE €ro HWMMYHOKOMIIETEHTHBIM
KIeTkaMm. B mporeccuHre, Hapsgy ¢ Makpodaramu, y4acTBYHOT B-
AUM(OIUTHI, JCHAPUTHBIC KIeTKU, T-1uM(OIHTHL.

OK-1
OK-5
OIIK-5
OIIK-7

OHJI0reH
HBIE
UMMYHO
PEryJisiTo
PBI.
Kneroun
BIM U
rymopa
BbHBIN
UMMYHUT
erT.

[Mutokunbl. OmHON ©3 OCOOEHHOCTEH WMMYHOKOMIETCHTHBIX
KJIETOK, 0COOEHHO T-nmumdonuros, ABJIACTCS CIOCOOHOCTh
IPOAYLMPOBATH  OOJNBIIOE KOJWYECTBO PACTBOPUMBIX BEIIECTB -
LUUTOKUHOB  (MHTEPJEHKHHOB),  OCYHIECTBISIOIIUX  PErYJISATOPHBIE
¢byakuu. OHU 00eCcreYnBarOT COTJIACOBAaHHYIO pPabOTy BCEX CHUCTEM U
(akTOpOB UMMYHHOM CHUCTEMBI, OJarofapst IpSMbIM U OOpaTHBIM CBS3AM
MEX1Y pa3MYHbIMU  CHUCTEMAMM U CyONONYJSLUSAMH  KJIETOK
o0ecrneynBalOT YCTOHYMBYIO CaMOPEryJISLMI0 HMMMYHHOH CHCTEMBI.
[{uTOKMHBI y4acTBYIOT Take B PEryJIALMU alloNTo3a, B Mpojudepanui,
aHrMoreHe3e M JApYyrux KieTouHslx mnpoueccax. CdopmupoBanuce
B3MJSIIBI Ha EIMHYI0 IUTOKWHOBYIO CHCTEMY, KOTOpas OOBeIuHSET
UHTEp(HEPOHBbI, MHTEPJICHKUHBI, KOJOHUECTUMYJUpYIOIUe (aKkTopsl U
apyrue (GakTopsl pocTa W MMEET OOJIbIIOe 3HAUYeHHE B OOECIICYCHHU
romeocrasa opranusma. Mx ompenenenue (IMTOKUHOBBIM IPOQHIIb) JaeT
JOTIOJIHUTEIBHOE IIPEACTABICHUE O COCTOSHUM MMMYHHOM cucteMbl. B
LIEJIOM FOMEOCTa3 OpraHu3Ma 0OecreunBaeTcs COrjJacoBaHHON paboToi
(B3auMoieliCTBHEM) UMMYHHOM, SHAOKPUHHON U HEPBHOM CHCTEM.

[TuTOoKMHBI CEKPETUPYIOTCS pa3IMYHBIMU KJIETKaMU
(mumdounTamu, Makpodaramm M Ap.) B MpoIEcce MEKKIETOYHOTO
B3aMMOJICHCTBHSI B OTBET HAa aHTUI'CHHOE pa3ipaxeHue (MH(EKINOHHBIN
areHT) W B HOpPME HANpaBJIAIOT HMMYHHBIM OTBET 1o Hauboisee
s¢pdextuBHOMY mnyTH. Ilo mnpodumto neicTBUS LUTOKMHBI MOKHO
pa3feNuTh Ha MPOBOCHAIUTENbHbIE W MPOTUBOBOCHAIUTENBHBIE, IO
NperMYIIIECTBEHHON HampaBieHHOCTH uMMmyHHOTO otBeta-Thl (T-helper
| - HampaBieHHble Ha (QOPMHUPOBAHUE KIIETOYHO-OMOCPEIOBAHHOTO
UMMYHHOTO 0oTBeTa) M Th2 (mperMyIIecTBEeHHO T'yMOpanbHOro). bamanc
ThI/Th2 1MTOKWHOB Ha paHHHMX A3Tamax BOCMAJIMTEIBHON pEaKkIih B
3HAUUTENIBHON CTENEHH OINpPEAEIsAeT MPEUMYIIECTBEHHO KJIETOUYHBIM WU
TYMOPaJIbHBIA XapaKTep MMMYHHOI'O OTBETA.

[TpoBocnammrenpable 1UTOKMHEBI - WJI-1, WJI-6, WUJI-8. NJI-12,
¢dakTop Hekposa omnyxoinei (PHO) ansda, uarepdeponsr (UD) anvpa u
raMMma CHUHTE3UPYIOTCS U JIEUCTBYIOT Ha MMMYHOKOMIIETEHTHBIE KIJIETKU
Ha paHHUX CTaJusAX BocHajeHHs. B3anmmozneicTBe MUKPOOPraHU3MOB C
perienTopaMu Makpo@aroB NpUBOAUT K MHAYKLUU CHHTE3a U CEKPELUU
MIPOBOCTIAIUTENBHBIX IIUTOKMHOB, O0ECIEUUBAIOIINX PAa3BUTHE PAHHETO
BOCHAJIUTEIHHOTO OTBETA.

OcHoBHOM Menuatop Bocnanenuss - WMJI-1. Knerku otBewaror
nponykuuen WJI-1 Ha paeicTBHE TOKCMHOB M JIPYTMX KOMIIOHEHTOB
MHUKpPOOPIaHNU3MOB, aKTUBHPOBAHHBIX KOMIIOHEHTOB CUCTEMBI
KOMIUIEMEHTA, IPYTUX MeIuaTopoB BocnajieHus. C MOBbIIIEHHEM YPOBHS
WJI-1 compsbkeHbl TUXOpajKa, HEUTpouMs, akTUBalKs KOMILJIEMEHTa,
cuHTe3 OenkoB octpod ¢aszel  Bocmasnenus, WJI-2, xkioHambHas
nponudepanus crieuupUIHbIX K AHTUTEHY T-knerox.
[IpoBocnanurensubie 3ddexTsr NJI-1 ocymiecTBAsSIOTCS B CHHEPTU3ME C
JIPYTUMH LIMTOKMHaMHU, B niepByto ouepens ¢ PHO anbvda u UJI-6.

OcHoBHbiMU TipoayrieHTaMu PHO anbda SBASIOTCS MOHOLUTHI U




TKaHeBble Makpodaru. B pannuit nepuon Bocmanenus ®HO anbda
aKTUBUPYET SHJOTEIHUMH, CIIOCOOCTBYET aAre3un JEHKOUTOB K AIUTEIHIO,
MUTpallMd UX B OdYar BOCHAJIEHUS, MHAYLUPYET MPOAYKLHIO JIPYruX
IIPOBOCIHIAIUTENbHBIX [IUTOKUHOB.

[TporuBoBocmanuTenbupie mutokuubl (MJI-4, WJI-10, WJI-13,
®HO ©Oera) COCTaBIAIOT aJIbTEPHATUBHYIO  IPOBOCHAIUTEIILHBIM
LUTOKMHAM  TpYIIy, OrPaHUYMBAIOLIYI0  pa3BUTHE  BOCHAJICHHUS.
CymectBeHHoe 3HaueHue umeer WMJI-4, ypoBeHb KOTOPOro SBISETCS
OJTHMM U3 KpuTepHeB oneHku Th2-otsera. UJI-4 - dakrop akTuBanuu B-
JUMQOLUTOB, SIBJIAETCS POCTOBBIM (DAaKTOpPOM Ui TYYHBIX KJIETOK, T-
kierok. UJI-4 cuntesupyercs u cekpeTupyercsi 1Th2 KiIeTKaMH.

Thl-turokuusr — M® ramma, WJI-2 yCHIMBAIOT KJIETOYHO-
OTIOCPE/IOBAaHHBIII MMMYHHBIA OTBET, Mpu KoTtopoM CD8+ numdounts
UMEIOT 3HAYCHHE B YHUUTOKEHUH KJIETOK, MH(MHUIIMPOBAHHBIX BUPYCaMH U
JPYTUMH BHYTPUKJIETOYHBIMH MHKPOOPTraHU3MaMH, WM HMEIOIIUMU
Apyrue (Hanmpumep, OHKO-) MapKepbl FeHETUYECKOH UyKEepOIHOCTH.

Th2-uuroxkunsr (UJI-4, UJI-5, NJI-6, NJI-10, NJI-13) ycunuBaior
AQHTUTENBHBII HMMMYHHBIH OTBET W 00ECHEYMBAIOT T'yMOPaJIbHBIN
UMMYHUTET HPEUMYIIECTBEHHO INPOTUB TOKCHHOB U BHEKJIETOYHBIX
MHUKpPOOPTaHU3MOB.

B pe3yibTare IPOLIECCUHTA, Ipe3eHTalN Ar
AHTUT€HIIPE3CHTUPYIOIIUMHU KJIETKaMU U «y3HaBaHUs» aHTUreHa T- u B-
JTUMQOLUTAMU  NPOUCXOAUT  pa3BUTHE  pPEAKUUH  MEXKKJIETOYHBIX
B3alMO/JICHCTBUI, KOTOPHIE ONOCPEAYIOTCSI IUTOKUHAMM — MEIUaTOpaMu
MMMYHHOI'O OTBETA.

OpHoii ®3 OCOOCHHOCTEH HMMMYHOKOMIIETEHTHBIX  KIETOK,
oco0eHHO T-mMMQOIUTOB, SBISETCS CIOCOOHOCTh IMPOAYLMPOBATH
00JbIIOE  KOJIMYECTBO  PACTBOPUMBIX  BEIIECTB -  I[UTOKMHOB
(MHTepIeMKHHOB),  OCYIIECTBISIIOIIMX  PEryJsaTopHble  (DYHKIMH.
[uToKMHBI HMMEIOT OENKOBYIO MPHUPOAY, PACTBOPUMBI B JKHUIKOCTSIX
OpraHMsMa, JEMCTBYIOT Yepe3 CleHUalbHbIE PEUENTOPBI HA TOBEPXHOCTU
KJIETOYHBIX MEMOpaH, HecrieU(UYHBI K aHTUT€HaM.

OHM o0ecreuynBalOT COIVIACOBAHHYIO paboOTy BCEX CHUCTEM U
(akTOpOB UMMYHHOI cUCTEMBI, OJaroaaps NpsMbIM U OOPaTHBIM CBSI3IM
MEXIy Ppa3IUYHBIMH  CHCTEMaMH M CyOHONyJIsALUsIMH  KJIIETOK
o0ecreunBalOT yCTOMYMBYIO CAMOPETYJSIIMI0O HWMMYHHOH CHCTEMBI.
[{uTOKMHBI yY4acTBYIOT TaKXe B PEryJILUH aronros3a, B Npojudeparum,
aQHTUOT€HE3€ U JPYTUX KIETOYHBIX MPOLIeccax.

WX axkTUBHOCTb B3aUMOCBA3aHa M MPOSBISIETCA IO THUILY
LUTOKMHOBOI'O Kackaja (KaXAbld LIUTOKUH aKTHBHPYET MOCIEAYIOLIH).
Tak, ecnmm OIMH UIUTOKMH [JEHCTBYET Ha KIETKY, OH CTUMYJHPYET
BBIPAOOTKY ATON KIJIETKOM IPYrMX HUTOKUHOB.

[To xapakTepy OMOJIOTHYECKOTO JEHCTBUA U  CTPYKTYpPHOM
OpTraHMU3aIMH BBIICISIOT HECKOIBKO IPYII IIUTOKUHOB.

I'emomnoaTuHbl — QakTopbl pocra kKierok. K HuUM OTHOCAT
untepneiikunbl (MUJI), koTopble TpoAyLUpPYIOTCS aKTUBUPOBAaHHBIMU T- U
B-nmumdponuramu,  makpodaramu, — KJIETKaMH  CTPOMBI  THMYcA.
OyHKIMOHAIbHAS aKTUBHOCTb 3TUX MEANAaTOPOB nMeeT
pasHOHampaBieHHbIH xapakrtep. Wurepneiikunsr (WMJI-2-1JI-7, WJI-9,
Wi-11, WJ-13, WJI-15) obecrneunBarOT CTHUMYJSIHAIO  POCTAa,
muddepeHupoBky u aktuBammio T-, B-mumdorutoB, NK- knetok,
MakpodaroB, TpaHyJOLHUTOB M MOHOIMTOB, YCHUJICHHE AaKTHBHOCTHU




TYUYHBIX KJIETOK U Jp.
K sr1oit xe rpymnmne reMomo3THHOB OTHOCST KOJIOHHECTHMYJIHUPYIOIINE
¢dakropsl (KC®D), koTOpble KOHTPOIMPYIOT CO3pPEBAHUE, TPOJIU(DEPALIUIO
U aKTUBAIMIO KJIETOK MMMYHHOM CHUCTEMBbI (TPaHyJIOLUTOB, MOHOIIUTOB,
Makpodaros).

HNurepdeponsr (MPH) npuHMMarOT pa3HOCTOPOHHEE ydacTHE B
perynsiuu ~ UMMYHHOTO  OTBETa,  O0JaJal0T  MPOTUBOBHPYCHOM
AKTUBHOCTBIO.

®akrtopsl Hekposa omyxonn (PHO-a u ®HO-B) momyunnu takoe
Ha3BaHHE TOTOMY, YTO CIIOCOOHBI JIM3UPOBATH HEKOTOPBIE OITYXOJIH.
CTuMynupyroT MpoLecchl aaAre3nn, aHTUTEN000pa30BaHNs U aKTUBHOCTh

MOHOHYKJICApHBIX KJIETOK. CekpeTupyrorcs AKTHBHPOBAHHBIMHU
Makpogaramu.

XEeMOKHHBI MPUBJICKAIOT B OYar BOCHAJICHHUS JICHKOIUTHI, MOHOIIUTHI U
JTUMQOIUTHI u3 KpPOBH. K XEeMOKHHAM OTHOCST 1JI-8,

Makpodarunrudupyromuit pakrop (MUD) u ap.

CdopmupoBanuce B3risiibl HA €IUHYIO LIUTOKHHOBYIO CHCTEMY,
KoTopas 0o0BeAuHSIET UHTEPPEPOHBI, UHTEPJICHKUHBI,
KOJIOHHMECTUMYNHUpYIoue (HakTopel U Apyrue (akTopbl pocTa U UMEET
Oojblloe 3HAUeHHE B oOecliedyeHHMM TromeocTaza opranusma. Hx
ompeneneHue  (UMTOKMHOBBIM  Mpoduiab)  J@aeT  JIONMOJHUTENIBHOE
MIPEACTABICHUE O COCTOSHMM MMMYHHOM CUCTEMBI. B memom romeocras
opraHusMa o0ecreyrBaeTcs CoriaacoBaHHOM paboTol (B3aMMOAEHCTBUEM)
MMMYHHOH, S3HIOKPUHHON U HEPBHOU CHCTEM.

[TuTOKMHBI CEKPETUPYIOTCSA pa3IMYHBIMU KJIETKaMU
(mumdounTamu, Makpodaramum W Ap.) B MPOIECcCEe MEKKICTOYHOTO
B3aMMOJICHCTBHS B OTBET HAa aHTUICHHOE pa3jpa)keHue (MH(EKLMOHHBIN
areHT) W B HOpPME HaIpaBJIAIOT HMMYHHBI OTBET m0 Hauboiee
s¢ppextuBHOMY mnyTH. Ilo mnpodumto neicTBUS LHUTOKMHBI MOKHO
pa3feNuTh Ha MPOBOCHAIUTENbHbIE W MPOTHBOBOCHAIMTEIbHBIE; IO
NPEHMYIIIECTBEHHOW HANpaBIeHHOCTH MMMYyHHOro otBeta — Ha Thl (T-
helper | - manpaBnenHbie Ha GOpPMUPOBAHHE KIETOUHO-OMIOCPEIOBAHHOTO
UMMYHHOTO 0TBeTa) 1 Th2 (mperMyIIecTBeHHO ryMopanbHOro). bamaxc
ThI/Th2 1MTOKMHOB Ha paHHHMX 3Tamax BOCMAIMTEIBHON pEaKiyH B
3HAUUTENIBHON CTENEHH OINPEAEIAeT MPEUMYIIECTBEHHO KJIETOYHbBIN WIH
TYMOpaJIbHBIA XapakTep MMMYHHOT'O OTBETA.

[TpoBocnanurensuble 1uTokuHbl - WJI-1, WJI-6, WUJI-8. NJI-12,
¢daktop Hekpo3za onyxoneit (PHO) anbda, unrepdeponst (MDPH) ansda u
raMMma CHUHTE3UPYIOTCA U JIEHCTBYIOT Ha MMMYHOKOMIIETEHTHBIE KIIETKU
Ha paHHUX CTaausX BocmajeHus. B3aumojeilcTBre MUKPOOPraHU3MOB C
penienTtopaMu MakpogaroB MPUBOJUT K MHIYKIIMUA CHHTE3a U CEKpPELHH
MIPOBOCHAIIUTEIbHBIX LIUTOKUHOB, 00ECHEYMBAIOIINX PA3BUTHE DPAHHETO
BOCHAJIUTEIBHOTO OTBETA.

OcHoBHOM Mmeauatop Bocnasnienuss - WJI-1. Knetku otTBeuaroT
nponykuue MJI-1 Ha nelicTBUe TOKCHMHOB M ApPYTUX KOMIIOHEHTOB
MHUKpPOOPTaHHU3MOB, aKTUBUPOBAHHBIX KOMIIOHEHTOB CUCTEMBI
KOMIUIEMEHTA, JPYTUX MEAUaTopoB BocnajaeHus. C MOBBIIEHUEM YPOBHS
NJI-1 conpsbkeHbl auX0Opaaka, HEUTpoPUIns, aKTUBALUS KOMILIEMEHTA,
cuHTe3 OenkoB octpoit (da3el Bocmanenus, WJI-2, kioHanbHas
npoaudepanus CHelM(pUUHBIX K AHTUTEHY T-knerok.
[IpoBocnanurensubie 3¢dextsr NJI-1 ocymiecTBiIstoTcsS B CHHEPTU3ME C
JPYTUMH IMTOKHHAMHU, B TiepBYyI0 odepens ¢ PHO anbda u NJI-6.




OcnoBubiMu TiponyueHTamu @HO anbda ABAAIOTCS MOHOLUTH U
TKaHeBble Makpodaru. B panamii nmepuon BocnaieHuss ®HO anbda
aKTUBUPYET dHJOTEINMN, CIIOCOOCTBYET aAre3uu JICHKOIIMTOB K SMUTEIHIO,
MUTpAllMd MX B OYar BOCHAJIEHUSA, HWHIYLHUPYET MPOAYKLHIO IPYrHX
IIPOBOCHAINTEIbHBIX LINTOKUHOB.

[IporuBoBoCciasuTenbupie 1uTokuabl (MJI-4, WJI-10, WJI-13,
@®HO ©Oera) COCTaBISAIOT aJIbTEPHATUBHYIO  MPOBOCHAIUTEIHLHBIM
UATOKMHAM  TpyHIy, OrPaHWYMBAKOIIYI0  PA3BUTHE  BOCHAJICHUS.
CymectBeHHoe 3HaueHue umeer MJI-4, ypoBeHb KOTOPOro sBISETCS
oaHuM u3 Kputepues onenku Th2-otseta. MJI-4 — dakTop aktuammu B-
AUM(OIUTOB, ABISETCS POCTOBBIM (DAKTOPOM JJIsi TYYHBIX KIJIETOK, T-
kierok. JI-4 cuntesupyercs u cekpetupyercsi Th2 KieTKkamu.

Thl-turokunasr — MOH ramma, WMJI-2 ycwimBaiT KJIETOYHO-
OTIOCPEZIOBAaHHBI MUMMYHHBIA OTBET, Ipu KoTOopoM CD8+ numdbornuTs
UMEIOT 3HAYCHHE B YHUUTOKEHUH KJIETOK, MH(PHUIMPOBAHHBIX BUPYCaMH U
JPYTUMH BHYTPHUKJIETOYHBIMH MHUKPOOPraHU3MAMH, WM HMEIOIIUMHU
Ipyrue (Hanpumep, OHKO-) MapKepbl FT€HETUUECKON 4yKEPOIHOCTH.

Th2-uuroxkunsr (UJI-4, NJI-5, NJI-6, NJI-10, NJI-13) ycunuBaior
AQHTUTENbHBI UMMYHHBII OTBET H OOECHEUMBAIOT T'yMOpalIbHBIN
MMMYHHUTET HIPEUMYIIECTBEHHO IMPOTHUB TOKCHHOB M BHEKJIETOYHBIX
MUKPOOPraHU3MOB.

NMMyHHBII OTBET — 3TO LENb IOCJIEAOBATEIbHBIX CII0KHBIX
KOOIIEPaTUBHBIX MPOLIECCOB, UAYIIUX B UMMYHHOW CHUCTEME B OTBET Ha
JICHCTBUE AHTUT'€HA B OPraHU3ME.

PasnuyaroT: mnepBUYHBIA HMMMYHHBIA OTBET (BO3HHMKACT MpH
IIEpPBO BCTPEUE C AaHTUT'C€HOM); BTOPUYHBI UMMYHHBIN OTBET (BO3HUKAET
MIpHY IOBTOPHOM BCTPEUE C aHTUTEHOM).

JIto60if MMMYHHBIH OTBET COCTOUT M3 ABYX (pa3: MHIYKTHBHaf,
IIPEICTAaBICHUE M paclO3HaBaHME AHTUIEHA; BO3HUKAET CIIOXKHAS
Koomepanusi ~ KJIETOK ¢  mocieayrouied — mponudepanuen  u
g QepeHIIMPOBKON;  MPOAYKTUBHAs; OOHApYKUBAIOTCS  MPOAYKTHI
MMMYHHOT'O OTBETA.

[Tpu nepBUYHOM UMMYHHOM OTBET€ MHIAYKTUBHAs (a3a B CpeiHEM
MOJKET JUIMTHCSI HENIENI0, IPU BTOPUYHOM — JI0 TpeX JAHEH 3a CUET KJIETOK
namaTd. Cuila M XapakTep HMMYHHOI'O OTBETA 3aBHUCAT KaK OT CBOMWCTB,
703bl  AaHTUTEHA, cHocoba €ero NPOHUKHOBEHMS, JUIMTEIbHOCTU
IMPUCYTCTBUS B OpraHu3Me, TaK U OT PEAKIMM MMMYHHOH CHCTEMBI U
MEXaHU3MOB €€ Peryysilud. B UMMyHHOM OTBETE aHTUT€HBI, [TONABIINE B
OpraHM3M, B3aUMOJICHCTBYIOT C AHTUIE€HIPEICTABISIIOIIMMH KIJIETKaMU
(Makpogaramu), KOTOpbIE SKCIPECCUPYIOT AHTUTEHHBIE JETEPMUHAHTHI
Ha TOBEPXHOCTH KJIETKH W JOCTaBISAIOT MH(OpMAIUi0 00 aHTHIEHE B
nepudepruyeckue OpraHbl HMMYHHOM CHUCTEMBI, TI/€ MPOUCXOIUT
ctumyisius  T-xenmepos. Jlasee MMMYHHBII OTBET pa3BUBAETCS IO
OJIHOMY WJIM HECKOJIbKUM BapuaHTaM — (popMaM UMMYHHOTO OTBETA.

W3BectHsl  cneaytomue  ¢GOpMBI  MMMYHHOTO — OTBeTa: -
TyMOpPaJIbHBIN HMMYHUTET, OCHOBaHHBIN Ha BbIpabOTKE
MMMYHOTJIOOYJIMHOB; - KJIETOYHBIH MMMYHHMTET, B OCHOBE KOTOPOIO —
npoaykiust 3¢GekTopHbIX T-TUMOOIUTOB; - UMMYHOJIOTHYECKAs TaMSTh;
- UMMYHOJIOTMYECKas  TOJEPAaHTHOCTb; -  HMMYHOJIOTHYECKas
runeppeaktuBHocTh (PI'3T, PTHT);

- UIUOTUI-AaHTUUINOTUIINYECKNE OTHOIIECHUS.
VIMMYHHBII  OTBET  XapakTepU3yeTCs: cnenupUIHOCTHIO




(peakTHBHOCTh HalpaBiieHA TOJBKO HA ONPEICIICHHBIM areHT, KOTOPBII
Ha3bIBACTCS AHTUTEHOM), MOTEHITUPOBAHUEM (cIocoOGHOCTHIO
IIPOU3BOJUTh YCUJIEHHBIH OTBET IIPU IOCTOSIHHOM IIOCTYIUIEHUU B
OpraHM3M OJHOTO M TOTO K€ aHTUI€HAa); UMMYHOJIOTHYECKONH MaMSThIO
(criocoOHOCTHIO pacno3HaBaTh U MPOU3BOJUTH YCHIICHHBII OTBET NIPOTUB
TOr0 K€ CaMOT0 aHTUI€HA MPU MOBTOPHOM €ro MONaJaHUU B OPTraHU3M,
Jake €ClIM MEpBOE U IOCIEAYIOUIME IONaJaHus MPOUCXOAAT dYepes
0OJIBIITE TPOMEKYTKH BPEMEHH).

I'ymOpasibHBIM KIMMYHHBIN OTBET OCYIIECTBIISIETCS IIyTEM
BBIPAOOTKH aHTUTEN (MMMYHOTJI00YTHHOB — 1Q) K 4ykepoaHOMY
aHTUreHy (0T JiaT. humor — sxuakocTs). OHU HUPKYIUPYIOT B KHIKOCTSIX
opranusma 1 00ecreynBaoT HeHTpanu3alo aHTUTeHa.

Ha IIOBEPXHOCTH B-mumdonuton HaXOOUTCs
ummyHorooynmuHoBbii penentop BCR (slg — superficial 1g). Mmenno on
pacrmo3HaeT, 3axBaTbIBA€T M IEPEHOCUT AaHTUIEH BHYTPb KJIETKH.
[IporcxoauT BHYTPUKIETOUHOE PACILICIUICHUE aHTUTeHa ¢ 00pa3oBaHuEM
nentuaoB. OHu B Komiuiekce ¢ moiaekynamu Il kinacca MHC BbiHOCATCS
Ha NOBEpXHOCTh B-kieTku, obecrieunBasi NPOLECCUHI AHTUI€HA U
MpPEe/ICTaBiIsisi €ro B UMMYHOTeHHOW ¢Qopme. Pa3Butue nanpHeWmImx
COOBITUI 3aBUCHUT OT XapaKTepa aHTUIEHa.

Tumyc3aBucumbie anturensl (TD — thymus depending-antigens)
JUIs.  BbIpAa0OTKM aHTHUTEN HYXKJIAIOTCA B MoMmolu T-xenmepHbIX
JTUM(OIIMTOB.

Kommiekc anturennsii nentua+monekyna MHC 11 kmacca
pacrio3Haetcss U cBs3biBaetcss ¢ T-xenamepom (Th2) ¢ momomipio T-
kierounoro penenrtopa (TCR wiu TkP) u kopeuentopusix (CD4, CD28)
MOJIEKY — aJIl€3WHOB. OTU MPOLECCHl COMPOBOXKIAIOTCS AaKTHUBHOU
cekpeuueit uurokunon (MJI-1, NJI-2, NJI-4, NJI-5, UH® u np.), kKoTOpbIe
CTUMYJIUPYIOT Mpolecc pa3MHOXKeHUs B-nmumdonura m obpazoBaHus
KJIOHa TJIa3MAaTUYECKUX KIIETOK, BbIpaOaThIBAIOLIUX MUMMYHOTJIOOYINHBI
TOJILKO Ha JIaHHBIN aHTUTEH.

NMMyHHBI OTBET Ha TuUMycHe3aBucumble aHTurensl (JIIIC,
OaKkTepHaJIbHbIE TOJIMCAXAPH/Ibl, BBICOKOMOJMMEpPHBIE O€IKu U JIp.)
ocymectBisiercss 0e3 ywactus CD4 T-xemmepoB. B stom mpomecce
YY4acTBYIOT TOJIBKO B-KJIE€TKM, HMEIIUE aHTUI€HPACIO3HAIOIINN
MMMYHOIJIOOYNMHOBBIM  peuentop. [Ipm 3TOM HMMMYHHBIH  OTBET
pa3BuBaeTcs ObICTPO, OOBIYHO B paHHHE CPOKM MH(EKLNHU, HO SBIISETCS
MEHEEe  COBEepUIEHHbIM. be3  ywactus  T-XxenmepHbIX — KJIETOK
MPOIYIUPYIOTCS aHTHTENA TOJIbKO ogHoro uzoruna (IgM). AddunrtocTs
(cunma cBsI3bIBaHMS) ITHX AHTUTEN HU3Kas, U HE 00pa3yloTcs KIETKU
MaMSTH.

[Ipouecc o00Opa3oBaHUS AHTUTEN MPOUCXOAUT B JIUMQPOUTHOM
TKaHHU.

OK-5,
OIIK-1,
OIIK-5
I1K-5
[1K-21
[1K-22

Anrturen
a.
Knaccer
UMMYHOT
T00yTH
OB.

Jlns  TyMOpaJbHOTO HMMMYHHUTETa XapakTepHa BbIpabOTKa
crienupUYECKUX aHTUTEN (MMMYHOTIO0YIINHOB).

AHTuTena — crneuuduyeckue O€NKM TaMMa-TJIOOYIMHOBOM
OpUpPOJBL, OOpasylolmmecs B OpraHM3ME B OTBET Ha AaHTHICHHYIO
CTUMYJISIIMIO U CIIOCOOHBIC CIENU(PHUSCKH B3aUMOJICHCTBOBATh C
antureHoM (in Vvivo, in Vitro). B cooTBeTCTBHHM C MEXKIyHApOIHOM
KJIacCHU(HKAIUEeH COBOKYITHOCTh CBHIBOPOTOYHBIX OCJIKOB, 00JIaJa0IINX
CBOWCTBAMH aHTHTEJ, HAa3bIBAIOT UMMYHOIIOOyMHamH (19).

VYHHKaJIBHOCTh AHTUTEJ 3aKJII0YAETCSl B TOM, YTO OHHM CIIOCOOHBI




cneun(UYeckn B3auMOJCHCTBOBATh TOJIBKO C TEM AHTUTEHOM, KOTOPBIN
BBI3BAI UX 00pa3oBaHHUE.

VYcraHoBieHo, yTO |g SABISAIOTCA INIMKONPOTEMHAMHU CBhIBOPOTKH
KPOBM, COCPEIOTOYEHbl B 7Y-TJIOOYIMHOBOW (pakuud U HUMEIOT
[JI0OYJISIPHYIO BTOPUUHYIO CTPYKTYPY.

Ig pa3zieneHsl B 3aBUCUMOCTH OT JIOKAJIU3AL[MK HA TPU TPYIIIIbL:

- cbiBopoTouHble |g (B kpoBH); - cekpetopHble I (B cekperax —
COZIEPKMMOM JKEITYAOYHO-KHUILIEYHOTO TPAKTa, CIE3HOM CEKpeTe, CIIIOHE,
0COOEHHO — B TPYJHOM MOJIOKE) OOECIeYMBAIOT MECTHBI MMMYHHTET
(MMMYHHUTET CJIM3HUCTBIX); - TIOBEPXHOCTHbIE Ig (Ha mOBEpXHOCTH
MMMYHOKOMITETEHTHBIX KJIETOK, 0COOeHHO B-mumponuTos).

Ig xapakrepusyrorcss 0oOmUM TUIOM CTpoeHUs. CTpyKTypHOU
€IMHUILICH aHTUTE SIBJISIETCS MOHOMEP, COCTOSIIINN U3 ABYX Jerkux (L) u
nByX Tsokenbix (H) memeid, CBSI3aHHBIX AUCYIbGUIAHBIMA MOCTHKAMH.
Monomepamu siBisirotcst 1gG, IgA  (ceiBopoTtounsrit), IgD u IgE. VvV
noMUMEpHBIX |g MMeeTcst OMONHUTENbHAs HKEH-TIONHUIIENTHIHAS LeTb,
KoTOpass oObenuHseT (IMONMMEpU3yeT) OTAEIbHbIE CyObheTuHHUIBI (B
cocrase neatamepa IgM, mu- u Tpumepa cekperoproro IgA).

[lo cneunpuyHOCTM W CIOCOOHOCTH CBSA3BIBATH AHTUIEH B
Moutekyne |g Boiaenstor 3 ¢pparmenra:

Kaxnass  Moznekyma  aHTHTEI  WMEET JBa  OJMHAKOBBIX
aHTHTeHCBs3BIBarONMX (Qparmenta Fab (fragment antigen binding),
OIPECISIFOIINX AHTUTEIbHYIO crienupuuHocTh, U oauH FC (fragment
constant) ¢parmeHT, KOTOpBI HE CBS3bIBACT AHTHUICH, HO O0JagaeT
s dexTopHbIMU Ononormueckumu pyHKusIMA. OH B3aMMOACHCTBYET CO
«CBOMM» PELIETITOPOM B MEMOpaHe pa3IUYHbIX TUIIOB KJIETOK (Makpodar,
Ty4Hasl KJIeTKa, HeHTpodu).

KoHueBblE ydacTKM JIETKMX U TSDKENBIX Iered  MOJEKYJIbI
MMMYHOTJIOOYJIMHA BapuadeNbHbl 1O COCTaBy (AaMHUHOKHCIOTHBIM
MOCIIEZI0BATEeIBLHOCTAM) M 0003HaualoTCs Kak BapuabenbHbie VL U VH
oOnactu. B nx coctaBe BeIIENSIOT runepBapruadenbabie ydactku (3 B L- u
4 B H-memsx), KOTOpbIE OIpPENENAIOT CTPYKTYpy AaKTHBHOIO LEHTpa
aHTUTEN (AHTUTEHCBS3BIBAIOIIETO IICHTPa WK napaTona). PasHoBuaHOCTH
MOCTIeIOBATEIbHOCTH ~ aMUHOKHMCIOT B 3THX  THIepBapuadenbHbIX
y4acTKax  OMNpENeNsioT  CHeNUPUIHOCTh  aHTHTena. VIMeHHO ¢
AQHTUTCHCBSA3BIBAIOUIMM  LEHTPOM  B3aUMOJCHCTBYeT  aHTUICHHas
JeTepMHUHAHTa (DMUTOIN) aHTHTeHa. AHTUTEHCBS3BIBAIOIINN IIEHTP
aHTUTEJI KOMIUIEMEHTApeH SHUTONY AaHTHIeHa [0 MNPUHLMILY «KIH0Y-
3aMOK» M o0Opa3oBaH rurnepBapuadenbHbIiMU obOnacTsmMu L- u H-meneit.
AHTHTENO CBSKETCS aHTUTEHOM (KJIIOY TOMAaJeT B 3aMOK) TOJBKO B TOM
cllydae, eCli JeTepMUHAHTHAs TPYITa aHTUTE€HA TTOJTHOCTHI0 BMECTHTCS B
IIeJIb AKTUBHOTO LIEHTPA aHTUTEI.

[Tpu ompeneneHHBIX YCIOBUSAX TH TUNEPBApHAOMILHBIE 0071acTH
MOTYT TaK)k€ BBICTYIAaTh B POJIM AaHTUTE€HOB (MANOTHUIIOB).

B mosmekyne Ig MeHbIIEe NBYX aHTHUTEHCBS3BIBAIOIIUX IIEHTPOB
OBITh HE MOXKET, HO OJIMH MOKET OBITh 3aBEPHYT BHYTPh MOJIEKYJIBI — 3TO
HernoJHoe aHTuTeNn0. OHO OJIOKMPYET aHTUTEH, U TOT HE MOXKET CBS3aThCs
C MOJIHBIMU aHTUTEJIAMHU.

Jlerkne W TSDKENbIE IETH COCTOST W3 OTHEIBHBIX OJIOKOB —
nomeHoB. B nerkux (L) memsix - n1Ba jomeHa - oauH BapuabensHbii (V) u
onuH koHcTaHTHBIN (C), B Tskenbix (H) nensx - ogun V u 3 unu 4 (B




3aBUCUMOCTH OT KJacca |1g) C nomeHna.

Cy1iecTBYIOT JIETKHE LENU ABYX THUIIOB - Kamma W JsIM0aa, OHU
BCTPEYAIOTCS B PA3IMYHBIX MPONOPIMAX B COCTaBEe PA3JIMYHBIX (BCEX)
KJIACCOB UMMYHOTJIOOYJIMHOB.

BEISBJICHO TMATH KIJIACCOB TSDKENBIX Iienedl - ambda (¢ AByms
MOJIKJIaccaMu), raMMa (C YeTBhIpbMS MOJAKJIAcCaMH), SICHIIOH, MIO H
nenbTa. COOTBETCTBEHHO O0O3HAYCHHIO TSKENOW IIeru 00O03HAYaeTcs U
Kiacc MoJyiekyn umMmyHorinoOymuHoB - A, G, E, M u D. Hmenno
KOHCTaHTHbIE oOmactu H-memne#l, pasnauuasch MO aMHUHOKHUCIOTHOMY
COCTaBy Yy pAa3IMYHBIX KJIACCOB HMMYHOIVIOOYIMHOB, B KOHEYHOM
pe3yibTare u OTIPENIeNIAIOT cieuupuvecKue CBOHCTBa
MMMYHOTJIOOYJIMHOB Ka)KI0r0 KJlacca.

CrnenoBarenbHO, M3BECTHO MATh KJIACCOB HMMMYHOTJIOOYJIHHOB,
OTJIMYAIOIIMXCS 10 CTPOCHHUIO TSIKENBIX IEeneil, MOJIEKYIsIpHO Macce,
(U3MKO-XUMHYECKUM M OHOJOrMYecKuM xapakrepuctukam: IgG, I1gM,
IgA, IgE, IgD. B cocrase 1gG Beipenstor 4 moakiacca (19Gi, 19G2, 19Gs,
1gGa), B cocrase IgA - aBa moakiacca (IgAi, 1gAL).

AHTHTEHHOCTh aHTHTEN. IMMYHOTTIOOYJIMH, KaK M BCAKUN OENOK,
o0JasaeT AaHTUTEHHOCTbIO M BBIPQKEHHOM HMMMYHOT€HHOCThIO. B
Monekyne |g paznuuaroT 4 THNa aHTHUTEHHBIX JIETEPMUHAHT: BHIOBEIC,
M30TUIIMYECKHE, AJUNTOTUIIUYECKUE U UIMOTUITUYECKUE.

BunoBbie aHTUTEHHBIE JACTEPMHUHAHTHI XapakTepHbl it |g Bcex
ocobeil maHHOro BHAa (Hampumep, KpoiHka, cobaku, uenoBeka). OHuU
ONPEACISIIOTCS  CTPOCHHEM JIETKOM M TSKEJIOW UENH, MO0 OTHUM
JEeTepMUHAHTAM MOKHO HIACHTHU()HUIMPOBATH BUIOBYIO MPUHAICKHOCTh
AT.

W3oTunuyeckre  aHTUTEHHBIE  JETEPMHUHAHTHI  SBIISIOTCS
rpynmnoBeIMU. OHHM JIOKQIHM3YIOTCSI B TSDKEIIOW WEeNH | CIyKaT s
muddepeHIMpoBKH ceMeicTBa |g Ha 5 U30TUNOB (KJIacCOB) M MHOXKECTBO
MTOJIKIIACCOB.

ANOTUNIMYECKNE  AHTUTEHHblE  J€TEPMHUHAHTBI  SIBIAIOTCA
WHIAWBHUIYAIbHBIMH, T.€. TNPHCYIIUMH KOHKpETHOMY opranm3my. OHH
pacrioyiaratoTcs B JIETKOW U TSDKEJION MONMUIeNTUIHBIX Hensax. [lo3osstor
pa3nuyatb 0coOM BHYTPH OJTHOTO BHIA.

WauoTtunuyeckue  aHTUICHHbIE  JETEPMHHAHTBl  OTPAXKAKOT
0COOEHHOCTH CTPOEHUS AaHTUTEHCBSI3BIBAIOIIETO IICHTPA CaMON MOJIEKYJIbI
Ig. Onu o6pazoBanbl V-10MEHaAMH JIETKOW U TSKENOH e MoseKyisl 1g.
OOHapy)XxeHHEe MIUOTUIHYECKUX AHTHTCHHBIX JETEPMUHAHT TOCITYKUIO
OCHOBAHHEM Il CO3JaHUS TEOPUM «HUIUOTUI-AaHTUUAUOTUIINYECKOI»
perynsuuu OMOCHHTE3a aHTUTEIL.

VY anTHTEN, CcrnenuHUUHBIX K AaHTUTEHHBIM JeTePMHHAHTaM,
KOHCTPYKIIMST aKTHBHBIX IIEHTPOB HEOJMHAKOBA 3a CYET HaIUYUs
pa3HOOOpa3HbIX AMMHOKHCIOT B TUIEpBapHadeNbHBIX OO0NACTIX. ITO
o0ecreyrBaeT YHUKAIbHOCTh aHTUTEHCBSI3BIBAIOIIETO YIACTKA MOJIEKYJIIBI
MMMYHOTJIOOYIMHA, Ha3BaHHOTO mauotunoM (idious — yHUKabHBIN, HE
TaKOW KaK BCE) aHTUTEIA.

1. CrenuduuHOCTh - CIIOCOOHOCTH  B3aWMOJICHCTBUS  C
OTIpe/IeJICHHBIM (CBOMM) aHTHUTEHOM (COOTBETCTBHE SIIUTOINA aHTUTEHA U
aKTHUBHOT'O IIEHTPa aHTHUTEI).

2. BaneHTHOCTh - KOJHMYECTBO CIIOCOOHBIX PEarupoBaTh C
AQHTUTCHOM aKTUBHBIX LEHTPOB (3TO CBA3aHO C MOJIEKYJIPHOM
opranusanuei — MoHo- win noaumep). UMMyHornoOyinuHbl MOTYT OBITh




neyxBaneHTHbIME (1gG) mnu nmonuBanenTHeIMU (eHTamep IgM umeer 10
aKTUBHBIX LIEHTPOB). JIByx- u Oojiee BaJEeHTHbIE aHTUTENA Ha3bIBAIOT
MOJMHBIMU aHTUTENaMH. HemonHble aHTHTENa WMMEIOT TOJNBKO OJUH
YYacTBYIOIIMI BO B3aUMOJEHCTBUM C AQHTUTEHOM AaKTUBHBIM LEHTP
(6noxupyrommii 3pPeKT Ha UMMYHOJIOTHYECKHE PEaKInU, HalpuMep, Ha
arrIIOTUHAIIMOHHBIE TECThl). X BBISBIAIOT B aHTUTTIOOYIMHOBOM mpobe
Kym0ca, peakiuy yrHeTeHus CBA3bIBAaHUS KOMILIEMEHTA.

3. AddunHOCTS - (CTENMEHb CPOJACTBA) — 3TO IPOYHOCTH
CBSI3BIBAHUSI MEXKIY OJHUM AHTHUTCHHBIM JMHUTONOM M OJHUM aKTHBHBIM
LEHTPOM aHTHUTEJIa, 3aBUCUT OT UX MPOCTPAHCTBEHHOTO COOTBETCTBUS.

4. ABHJIHOCTb CBSI3M AQHTUICHAa C AaHTUTEIOM — 3TO

HHTErpaibHasi XapaKTePUCTHKA CHIIbI CBSI3U 1IEJIbHOM MOJIEKYJIbl aHTUT€HA
(Bcex ero SIUTOMOB) CO BCEMHU AKTUBHBIMHU aHTHUTCHCBS3BIBAOIIMMU
LEHTPaMU LENbHON MOJEKyJbl aHTUTeNna. [l0CKOIbKY aHTHUI€HBI 4YacTo
MOJUBAJICHTHBI, CBSI3b MEXAY OTICIbHBIMU MOJIEKYJIaMH aHTHIeHA
OCYIIECTBISIETCS. C TIOMOIIbIO HECKOJbKUX aHTuTen CBs3bpIBaHME
AQHTUTCHAa C AHTUTEJIOM OCHOBBIBACTCS HA TECHOM KOHTAKTE€, KOTOPBIA
oOecrieunBaeTcsi  BaH-/IEP-BaalbCOBBIMM  CWiiaMu  (depe3  00J1ako
JNEKTPOHOB), BOJOPOIHBIMU CBSI3SIMH, AIIEKTPOCTATUYECKUM
MIPUTSDKEHUEM WIIA THIPO(DOOHBIMU CBSI3SIMH.
- I'eTeporeHHOCTh — OOYCJOBIIEHA AHTUT€HHBIMH CBOMCTBAMU AHTHUTEN,
HaJIMYMEM y HUX TPEX BUJIOB aHTUTCHHBIX JCTCPMUHAHT: H30TUITHICCKUX,
AUTOTUNWYECKUX U UAMOTHUIHYECKUX — OTPAKAIOIIUX HHIUBUIYyaJbHbIC
0COOEHHOCTH HWMMYHOTTIOOYIUHA, ONpeAesieMble XapaKTePUCTUKAMU
naparonoB antuten. Jlake Toraa, Korma aHTHTENa K KOHKPETHOMY
AQHTUTEHY OTHOCSTCS K OJJHOMY KJIaccy, CyOKIIaccy M JJake ajuIOTUITy, OHU
XapaKTepU3yloTCs  CHeMU(PUUYECKUMH OTIMYUAMUA Jpyr OT Jpyra
(uaroTHIIOM). OT0  3aBUCUT  OT  OCOOEHHOCTEH  CTpPOEHUs
runepBapuadbenbHbIX y4acTkoB H- u L-meneil — MHOXKeCTBa pa3slUYHBIX
BapHaHTOB UX aMUHOKHCIIOTHBIX MTOCIIEIOBATEIHHOCTEH.

OK-1,
OK-5,
OIIK-1
I1K-5
[1K-21
I1K-22
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[Tpu nHQEKITMOHHBIX 0ONE3HAX BO BHYTPEHHEH cpeje opraHuizMa
MPUCYTCTBYIOT BO30YIUTENTh W €ro MPOAYKTHl (AaHTUTCHBI, TOKCHHBI,
¢depmentsr). OTBeTHass peakiMsl OpraHM3Ma Ha TMPUCYTCTBUE TaKHUX
Yy)KEPOAHBIX AareHTOB BbIpakaeTcs B OOpa30BaHUU AHTHUTEN WIH
WMMYHHBIX JTUM(OIIUTOB.

C »oTOM Uenpl0 IHUPOKO HCHOJB3YIOT HMMYHOXHMHYECKHE
METO/bl, KOTOPBIC HA3bIBAIOT TAKXKE CEPOJOTHUECKHMH (OT JlaT. Serum —
ceiBOpoTka # 10gos — yuenwe), s oOHapyxenus AT wmm Ar
MUKPOOPTaHU3MOB B  OHMOJIOTUYECKMX  HATHUBHBIX  MaTepHaliax,
MOJIYYEHHBIX OT OOJBHBIX WM 3JI0POBBIX JOJEH MPU TUArHOCTUYECKUX U
MMMYHOJIOTHYECKUX HCCIIeIoBaHuAX. MccmenyroT ChIBOPOTKY KpPOBH,
MOYYy, JAPYrHE€ MHUJIKOCTHM OpPraHu3Ma, TKaHU, a TaKXe BbIJICICHHbIC
KYJIbTYpbl MUKPOOPTaHU3MOB JIJIs OOHAPYKEeHHSI AT MUKPOOPTaHU3MOB.

OTH METO/Ibl B 3aBUCMMOCTH OT XapaKkTepa U COCTOSIHUSI aHTUT€Ha
MOHO OOBEIMHUTH B HECKOJIBKO TPYIII:

- [OpsSMbIE METOABI B3aUMOJCWUCTBUS M BHU3YaJIbHOIO OIPEICICHUS
pe3ysbTaToB peakuuu Ar-AT: peakuuu arraOTHHAUWWA, TPEIUNUTALNH,
JIN3HCA U CBA3BIBaHUS KOMILIEMEHTA;

- METOIBI TMACCHBHOM arrIOTHHAIIMM C HCIIOJb30BaHHEM HOCHTENICH
aHTUTEeHA WIM aHTUTeNna (peakuuu co cuaerensiMu). K HUM OTHOCST
peakuuy  MAacCHBHOM  TeMarriiOTHHALMK,  JIATEeKC-arrIlOTHHAIWH,




KOArrJfoTHHALMY U JIp.;
- peakIuu, OCHOBAHHbIE Ha HCIIOIB30BAHUM PA3TUYHBIX METOK st
OJHOTO W3  YYaCTHHKOB  B3aUMOJEHCTBHA  aHTHUT€H—AHTHUTEJO
(bepmeHTHBIX, (GIIOOPECHUPYIONINX, PAAUOU30TONHBIX W 1p.). B
3aBHUCUMOCTH OT HCIIOJIb30BAaHHOM METKM OSTH TECThl HA3bIBAIOTCSA
MMMYHO(EPMEHTHBIM aHaJIM30M (UDA), peakiue
ummyHodmoopecueniun  (PU®), paguouMMyHOJIOTHYECKHM — TECTOM
(PUT) u np.

Beibop  peakmmu  UIsE  JAMAarHOCTUKH  OOYCIIOBIIEH €€
cHeu(pUIHOCTHIO u YYBCTBUTEIHHOCTHIO Crneunduynoctsb
XapakTepusyercss  crmocobHocteto Al pearmpoBaTh  TOJBKO €
roMosiorndyHeiM AT, 4yBCTBUTEIBHOCTh — MUHHMAJIbHBIM KOJIWYECTBOM
AQHTUTCHOB (WJIM aHTHUTEN), KOTOPOE BO3MOXHO BBISIBUTH C IOMOIIBIO
JTAHHOW peaKInu.

OOHapyXeHHue B CBIBOPOTKE KPOBU OOJBHOTO AHTUTEN IMPOTHB
AQHTUTEHOB BO30yAMUTENs IMO3BOJSET MOCTaBUTH AMArHo3 Ooneznu. [lpu
BBIICJICHUHM MHKpoOa OT OOJBHOTO MPOBOMAT — HMACHTH(PHUKALUIO
BO30yAMTENs ~ TyTeM  MW3Yy4YeHHs  €ro  aHTHICHHBIX  CBOMCTB
(uneHTU(UKALKMA AaHTUTEHOB) C TIOMOIIBI0 UMMYHHBIX TUATHOCTHYECKHUX
CBIBOPOTOK, T. €. CBIBOPOTOK KPOBH THUIEPUMMYHH3UPOBAHHBIX
KUBOTHBIX, COJAEpXKAIIUX  CHElU(PHUUECKHe aHTUTena. OITO  TakK
Ha3blBaeMasi  CEpOJIOTHYECKash HICHTH(HKAIMA  MHUKPOOPTaHU3MOB.
Ceponoruyeckue UCCIEIOBAaHUS MPUMEHSIOT TAKKe AJIS UICHTU(UKAIUN
Pa3IMYHBIX OMOJIOTUYECKH aKTUBHBIX BEIECTB, TPYIII KPOBHU, TKAHEBBIX
OITYXOJIEBBIX AHTUTEHOB, UMMYHHBIX KOMILJIEKCOB, PELENTOPOB KJIETOK U
zp.

[lpsimast peakmust N Vitro mexay Ar u AT cocrout wu3
cnenuduueckoit u Hecrenuduueckoit ¢aszpl. B cnenuduueckyro dazy
MPOUCXOUT OBICTpOE crenu(puyeckoe KOMIUIEMEHTApHOE CBS3bIBAHHE
aKTHUBHOTO IIEHTpa aHTHUTEJNA C IETEPMUHAHTON aHTHTeHA ¢ 00pa30OBaHHEM
HK. OH BU3yaJIbHO HE OTIpeNeNsIeTcs, HO B IPUCYTCTBUU U30TOHUUYECKOTO
pacTtBopa o0pa3yer arjioMepathl, KOTOPbIE BBINAJAIOT B OCaJI0K U XOPOIIIO
pa3nuYMMbl BU3yalbHO,— 3TO BTopas Hecnenuduyeckas dasza peakuuu —
Oomee MeJUIeHHas, KOTOpas TPOSBISETCS BUANMBIMH (U3NIECKIMHA
SIBIICHUSIMU, Harnpumep o0pa3oBaHNEM XJIOTIbEB (penomen
arrIIOTUHAIIMK) WM TpelunuTaTta B BUAE IMOMYTHEHHs. OJTa dasa
TpeOyeT  HaJIW4Ms  OINpEJeNIeHHBIX  YCIOBUH (371EKTPOIIUTOB,
ontumanbHOro pH cpembl).

NmmyHnodepmentHelii ananus (MPA) — 3T0 UMMyHOJIOTHUYECKast
peakmusi CrenurIecKoro B3aMMOJICHCTBHS AHTUTEHA W aHTUTENA, B
KOTOpPOH B KadecTBE HHIMKATOPA HCIOJB3YIOTCS MOJEKYJbl (epMeHTa
(mepokcumasel xpeHa, menodHor Qocedaraser u ap.). B ocHOBEe 3TOTO
TECTa JIKUT CIIOCOOHOCTh MapKepHOro (pepMeHTa pacIleIuIATh cyocTpar
— opToheHIIeHAnaMIUH TUTS MIEPOKCHU/IA3hI XpeHa WITH
napanuTpodenmwiochar a8 menodyHol ¢ocdartazpl U BBHI3BIBATH
W3MEHEHHE I[BETa peakTHUBHOW cperpl. Ha3BaHHBIE QepMeHTHI 00aatoT
YHUKaJbHBIM CBOMCTBOM MOJM(PHUIMPOBATH OJHOBPEMEHHO OOJbBIIOE
KOJIMYECTBO MOJIEKYJ cyOcTpaTa, 4YTO TPUBOJAUT K  YCHUIJICHHUIO
YYBCTBUTEIHLHOCTH UMMYHOJIOTHYECKOI peaKIiH.

CyOcTpar/xpoMoreH A00aBISIOT B CMECh IIOCJIE€ COCIMHEHUS
aHTUIeHAa C MEYEHHOW (epMEHTOM HMMMYHHOW ChIBOpoTKOH. CybcTpar
pacmeruisiercss (pepMEHTOM, W U3MEHSETCs IBET NMPOJIYKTAa PEAKIHHA —




WHTEHCUBHOCTb  OKpPackd MpsIMO  MPOMOPLUUOHAIBHA  KOJUYECTBY
CBA3ABIIMXCS MOJIEKYJI aHTUT€HA U aHTUTEIL.

MapkepHbIM (PEepMEHTOM MOTYT ObITh IOMEUEHBI aHTUMUKPOOHBIE
WY aHTUBHJIOBBIE AHTUTENA, YTO IPEAINOJIAraeT UCIOJb30BaHUE PA3HBIX
METOAMK MpOBEACHUs aHanuza: TBepaodasHeii DA, conaBHY-MeTON
ND®A u gp. KOMINOHEHTBI HMMMYHHOTO KOMILIEKCA BBIABISIOTCS C
IIOMOUIBIO CHEIUAIBHOTO MPUHTEPA — pUAEPA TUIA «MYIbTUCKAH» U AP.

Teepnodazubiii DA — Hambosee pacnpoCTpaHCHHBIH BapUaHT
MMMYHOJIOTHYECKOIO TECTa, KOIZla OJUH W3 KOMIIOHEHTOB HMMMYHHOM
peakuuu (aHTUTeH WIM aHTHUTeNa) COpOMpPOBAaH Ha TBEPJOM HOCHTEIE,
HaIpuMep B JIyHKaX IUIAHIIET U3 MOJIUCTUPOIIA.

[Ipu onpeneneHuy aHTUTEN B JIYHKU IUTAHIIET ¢ COPOMPOBAHHBIM
AQHTUTCHOM MOCJE0BATENbHO J00ABISAIOT CHIBOPOTKY KpPOBH OOJIBHOTO,
AQHTUTJIOOYJIUHOBYIO CBIBOPOTKY, MEUEHHYIO (epMeHTOM, H CcyOcTpar
(xpoMoreH) mist hepMeHTa.

Kaxnapiii pa3 mocie no0aBiIeHUS OUYEPETHOTO KOMIIOHEHTa U3
JYHOK YAAJSAIOT HECBS3aBLIMECS pPEareHTbl IyTeM TIIATEIbHOIO
npoMbiBaHus. llpy MOJNOXKUTENPHOM pe3ylbTare HW3MEHSETCS LBET
pacTBopa XpoMOreHa.

TBepaohaszHbIii HOCUTENb MOKHO CEHCHOMJIM3HPOBATH HE TOJIBKO
QHTUTEHOM, HO W aHTUTeNnamMu. Torma B JyHKH C COpOMpPOBAaHHBIMU
aHTUTEJAaMU BHOCST MCKOMBIN aHTUIEH, J00aBJIAIOT HMMYHHYIO
CBIBOPOTKY MIPOTUB aHTUTE€HA, MEUCHHYIO ()EpMEHTOM, a 3aTeM cyOcTpaTa
st hepmeHTa.

KonkypenTtHbiii BapuanT MPA: MCKOMBIM aHTUT€H U MEYEHHBIN
(epMEeHTOM aHTUTeH KOHKYPUPYIOT IpYyr C JPYyroM 3a CBSI3bIBaHHE
OTPaHMYEHHOI0 KOJIMYECTBA AHTHUTE] MMMYHHOH CBIBOPOTKHU. Jlpyroi
TECT — UCKOMBIE aHTUTEJIa U MEUYEHble aHTHTENa KOHKYPUPYIOT IPYr C
JPYTOM 32 aHTUTE€HBI.

VDA npuMeHSIOT 1J1si IMarHOCTHUKUA BUPYCHBIX, OaKTepUATBHBIX U
napasuTapHbIX 0oNe3Hel B YacTHOCTH Juist nuarHoctTuku BUY-undexmmii,
rematuta B u gap., a Takxke omnpeneneHuss TOPMOHOB, (DEepMEHTOB,
JIEKapCTBEHHBIX MpPEMapaToB H JAPYTUX OHOJOTUYECKH aKTHUBHBIX
BEIIECTB, COJEP)KAIIMXCAd B HCCIEIyEeMOM MaTepuale B MHUHOPHBIX
KOHIIEHTPALUSIX — 10%°-10% r/n.
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HMmMyHomornyeckass ToliepaHTHocth (oT Jar. tolerantia —
TepIeHHE) — JTO COCTOSIHUE apPEaKTUBHOCTH HWMMYHHOH CHCTEMBI,
crienu(UUecKOil  «HEOTBEYaEMOCTH»  OpraHW3Ma  TOJBKO  Ha
ONpe/ICNICHHbIE AaHTHUTeHbI (IPeIBapUTENIbHO BBeACHHBIC). [Ipu 3TOM
COXpaHEeHa CIOCOOHOCTh K HMMMYHHOMY OTBETy Ha JIHOOBIE Apyrue
antureHsl. Clie0BaTeNbHO, TOJEPAHTHOCTD CHCHU(PUIHA IO OTHOIICHHUIO
K TOMY aHTUT€HY, KOTOpbI ee BbI3Baj. TOJepaHTHOCTb MOXET OBITh
NOJHON (HET WMMYHHOTO OTBETa) WM YaCTHYHOW (CYIECTBEHHOE
CHUKEHHUE OTBETA).

MMMyHOIOTHYECKasi — TOJEPAHTHOCTh  HPEJACTABISIET  OCOOYIO
GopMy  MMMYHHOTO  OTBETa,  XapaKTEPU3YIOIIYIOCS  3alpeToM,
HanaraembiM T- u B-cympeccopamu Ha oOpa3oBaHue KIeTOK-3()(HEeKTOpOB
IIpOTHUB JAHHOT'O, B T.4Y. CO6CTBCHHOFO, AHTHUI'CHAa

BeiiensioT 7Ba BapuaHTa MPOSIBICHUS O3TOr0  (eHOMEHa:
€CTECTBEHHYIO TOJIEPAHTHOCTh, KOTJa COCTOSHHE ApEaKTHBHOCTH
bopMmupyeTcss K «CBOeMy», T. €. K aHTUIeHaM COOCTBEHHBIX TKaHEH;,
HHAYOUPOBAHHYIO TOJICPAHTHOCTD K «UYXKOMY» aHTHI'CHY — YYXXCPOJHBIM




KJIETKaM, OeJKkam, rmojucaxapuaam, TanTeHaM 1 Jp.

Kak MMMYHOJIOTUYECKU I dbenomeH TOJIEPAHTHOCTh
HKCHEPUMEHTAIbHO  OOOCHOBaHAa  AHTJMICKUM  HCCIEIOBaTelIeM
Menoapom (1953) m demckum ydeHsiM [amekom B 1963 r. OHum
BOCIIPOM3BOJWIN COCTOSIHUE HMMMYHOJIOTMYECKOW TOJIEPAHTHOCTH Ha
KUBOTHBIX B IE€PHOJ BHYTPUYTPOOHOI'O Pa3BUTHS U HOBOPOXKAECHHOCTH.
WX onbITel NOATBEPAWIM THIOTE3Y aBCTPAIMKWCKOIO HMMYHOJIOTa
bepuera o TOoM, 4TO B AMOpPHOHAIBHOM Iepuoae (Gopmupyercs
CIOCOOHOCTh HE OTBEYATh HA «CBOW» aHTHI'CHBI.

B Hacrosmee BpeMs YCTAHOBJIEHO, YTO IIPU HOPMaJIbHBIX
(U3MONOTHYECKUX TIPOLIeCCax B TEPHOJ BHYTPUYTPOOHOTO pa3BHTHUS
IPOUCXOIUT MCTOLIEHHE (pa3pylleHHe IIyTeM alonTo3a) KJIOHOB
AMM(OUIHBIX KIETOK, CIOCOOHBIX pearupoBaTb C ayTOAHTUTCHAMH.
OnMMUHALMS TaKUX KJIOHOB T-TMM(OLUTOB IPOMCXOIUT B TUMYCE, a B-
AMM(OIMTOB, CIOCOOHBIX MPOXYLUPOBATh AHTUTENA K COOCTBEHHBIM
aHTUI'eHaM,— B KOCTHOM Mosre. Hampumep, B Tumyce norubaer 95%
TUMOLMTOB  (He3penbix  T-KJIeToK),  CIOCOOHBIX  pacro3HaBaTh
ayToaHTUreH B KoMmiuiekce ¢ Mosiekyiaamu MHC. Oto siBneHue noay4yuio
Ha3BaHWE OTPULATEIIBHOM CENEKUUU KIETOK B THUMYyCE. AHalIOrM4Has
CEJIEKIIMSI UMEET MECTO B KOCTHOM MO3I€ 110 OTHOILLIEHUIO K B-kieTkam.

bnaronaps »ToMy (eHOMEHY HMMYHHas CHCTEMa MOXKET
T GepeHIIIPOBATE «CBOE» M «UY)KOE€» M TPOTUBOCTOSITH NMMYHHOMY
CaMOYHHUYTO)KECHHUIO.

[TpuoGperenHas MMMYHOJIOTHYECKast TOJIEPAHTHOCTh —
OTCYTCTBHE cHenu(uyeckol HMMMYHHOM peakIMM K YyKepOJHOMY
AHTHUTEHY.

WupynupoBaHHas (npuoGpereHHas) MMMYHOJIOTMYECKast
TOJIEPAHTHOCTb MOXET BO3HHMKAaThb B JIIOOOM TMEpUOJie KHU3HU TpHU
KOHTaKT€ HUMMYHHOM cHCTeMBbl (B dYacTHOCTH, Makpodaros, T- u B-
TuM(OLUTOB) ¢ Uy epoaHbIM Ar. OHAKO PEHOMEH UMMYHOJIOTHYECKOM
TOJIEPAHTHOCTH JIErYe BCETO BOCIPOM3BECTH B MEPUO] AMOPHOHAIBHOIO
pazButusg. MIMMyHHas cUCTeMa MPU3HAET «CBOMM)» AHTHUIEH, KOTOPBII
KOHTAKTUPOBaJ ¢ He B HMOPHOHAJIbHBIN TIEPUO/L.

TonepaHTHOCTh NPOSBISETCS B CHW)KEHUM WIH OTCYTCTBUHU
cuHTe3a 1g, yMEHBIIEHNH HHTEHCUBHOCTH WK oTcyTcTBUM peakuuu ['3T,
HECIOCOOHOCTH K JJIMMMHALIMM BHUPYCOB, 3aMEUIEHUU OTTOPKEHUs
TpaHCIUIaHTaTa W JAp. Poab MakpodaroB MOXKeT MpOSBIATECA B
HecrocoOHOocTH  morjouiath Ar  (0COOEHHO  pacTBOPUMBIE)  HIIU
o0ecreynBaTh UX NPOIECCHUHI. B 3TOM ciydyae MMMyHHas cUCTeMa He
pacrmo3HaeT Ar Kak 4y>KOH, a BOCIIPUHUMAET €ro KaK CBOM COOCTBEHHBIM
U UMMYHHBIN OTBET HE Pa3BUBAETCS.

AHTUTEHBI, THAYILUPYIOLIIE UMMYHOJIIOTHYECKYIO TOJIEPAHTHOCTD,
Ha3bIBAIOTCS ToJeporeHamu. lloanep:kaHue TOJIEPAHTHOCTH, BO3HMKIIEH
B SMOpHOHAJIBHOM WJIU B JIFOOOM Jpyrom nepuoje, Tpedyer NpucyTcTBUs
TOJIEpOreHa B opraHusme. Hampumep, cOCTOSHHME TOJIEPAaHTHOCTH K
YyKEPOAHBIM DPUTPOLIUTAM, HWHAYUUPOBAHHOE B 3MOPHOHAIHLHOM
NEepHOJE, MPOJOKAETCA O TEX IOp, IIOKa B OPraHU3ME MPHUCYTCTBYET
naHHbIl Ar. IlpekpaimieHne NOCTyIUIEHHsT 3TOro Ar BeleT K yTpare
TOJIEPAHTHOCTH.

B ¢dopmupoBaHMM  MHAYUMPOBAHHON  HMMMYHOJOTHYECKOU
TOJIEPAHTHOCTH YYacTBYIOT ILIEHTPAJIbHBIE MEXAHWU3MBI, CBSI3aHHBIE C
HEMOCPEJACTBEHHBIM BO3CHCTBUEM HA MMMYHOKOMIIETEHTHBIE KJIETKH:




. MIOBBIIICHUE AKTUBHOCTU CYNpPecCcOpHbIX T- u B-kieTok,
HEJ0CTaTOYHOCTh KOHTPCYIPECCOPOB, MPU KOTOPOM YTHETEHHUE KIIOHA
nepudepuyeckux T- u B-mumdonmroB, NK-kmetok ocymectBisercs
aumdoruramu-cynpeccopamu  (CD8  T-kimeTkamu) ¢ [MOMOIIBIO
IUTOKUHOB. POJIb MHIYKTOPOB CYNPECCOPHBIX KJIETOK MOXET HUIpaTthb
aQHTUTEH, BBEIACHHBIH B OpPraHW3M B MajJol Jo03¢ (HHM3KOA030Bas
TOJIEPAHTHOCT );

. 0s10ka1a 3(hPEKTOPHBIX KIETOK;

. ANIMMHHANNS AHTUTCHOM WMMYHOKOMIIETCHTHBIX KJIETOK B
TUMYyce U KOCTHOM Mo3re (T-u B-kiieTok cOOTBETCTBEHHO);

. NedeKTHOCTh TMpe3eHTaluu Ar; IucOalaHC MPOIECCOB
nponudepanuud U auddepeHuany, Koonepauun KIeTOK B UMMYHHOM
OTBETE;

. KJIOHAJIbHO-/Ie(DULIUTHBIA MEXaHHU3M, XapaKTepU3YIOLIUNCs
YHHUYTOKEHHUEM KJIOHA KJIETOK-TIPEIIIECTBEHHUKOB B-mMM(OUNUTOB B
MPUCYTCTBUU H30BITKAa aHTHIEHA-TOJeporeHa. BBeneHue 4yxepoaHOro
AT B 3MOpHOHATHHOM TIEPHOC MPUBOJNUT U K KIOHATHHOW SITMMHHAINN
T-kierok.

[lepudepuyeckue  MeXaHHU3MBbl  CBS3aHBl C  MEPErpy3KOi
(ucToreHneM) UMMYHHOW CHCTEMbI aHTHTEHOM, TTACCHBHBIM BBEJICHHUEM
BbICOKOA()(PUHHBIX aHTUTEN, NEHCTBUEM AHTUUIHUOTUIIUYECKUX AHTHUTEN,
OJI0KaI0i PeenTOPOB AHTUTCHOM, KOMIJIEKCOM «aHTHTEH - QaHTHTEIIO.

HcTtopuuecku MMMYHOJIOTHYECKYIO TOJIEPAHTHOCTD
paccMaTpUBaIOT KaK 3alIUTy NMPOTUB ayTOMMMYHHBIX 3a0oneBanuii. [lpu
HapyIIeHUH TOJIEPAHTHOCTH K COOCTBEHHBIM QHTUTE€HAM MOTYT
pa3BHBAaThCSI AYTOMMMYHHBIC pPEAaKIMUM, B TOM 4YHCIE BO3HUKATH
ayTOMMMYHHbIE 3a0o0NieBaHUs (PEBMATOMJIHBIM apTPUT, MHUOKAPAUTHI,
CHCTEMHasl KpacHas BOJYaHKAa W [p.), NPH KOTOPBIX IPOHCXOIHT
paspylieHre COOCTBEHHBIX KIIETOK M TKaHeW ayToaHTHTelamMu wiu T-
KJIETKaMH, IPUMHAPOBAHHBIMH K COOCTBEHHBIM aHTHTCHAM.

B opranm3mMe MIIEKOMUTAIONIMX HMEIOTCS OpPraHbl M TKaHU, K
KOTOPBIM OTCYTCTBYET €CTECTBEHHAs TOJEPAaHTHOCTh (MO3r, TJjasa,
CEMEHHHKH, MIMTOBUAHAS JKele3a, HaAAMOYeUHUKH H Jp.). OITO
OOBSICHACTCSI TeM, YTO B TEPHOJ] AMOPHOHAIBHOTO PA3BUTHUS OHH HE
MMeNH KOHTAaKTa ¢ JUMQPOUTHBIMU OpraHaMu U kieTkamu. OTCyTCTBYyeT
KOHTaKT yKa3aHHBIX OPraHOB C MMMYHOKOMIICTCHTHBIMH KJIETKAMH U B
MOCTHATaJIbHOM OHTOTreHe3e. [109ToMy uX Ha3bIBAIOT «3a0aphePHBIMI.
[Ipy TOBpEXKIACHUHM AITHX OPraHOB MOXKET pPa3BUBATHCS HOPMATbHBIN
MMMYHHBIH OTBET KaK 3allldTHAs peaklMs MPOTUB AaHTUTE€HOB JaHHBIX
TKaHEH, MOJyYHBIIas HA3BaHWE UMMYHHOH ayTOarpeccuu.
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B psAne cinydaeB BBEIEHHME AaHTUIEHA B OPraHU3M MOXKET
VMHJYLIUPOBATh aHOMAJIBHYIO THIIEPEPTUUECKYIO PEAKLIUI0, KOTOpast HOCHT
4epThl [IaTOJIOTUYECKOT O mpomecca M SABIETCA IPsIMO
MIPOTUBOMNOJIOKHOCTBIO ~ MUMMYHOJIOTHYECKOW  TOJIEPAaHTHOCTH.  JTa
HeoObIYHAss (QopMa pearupoBaHHs, OCHOBY KOTOPOHl COCTaBIISIOT
€CTECTBEHHbIC (DU3MOJOTHUYECKHE MEXaHM3Mbl, TOJy4yHsia Ha3BaHUE
ayuieprus (ot rpeu. alios — uHoit 1 ergon — neiicteue). Mzydaet ayuiepruto
CaMOCTOATENIbHAsT Hayka — ajuieprojiorus. COOTBETCTBEHHO AHTUIEHBI,
BBI3BIBAIOIINE AJJIEPTUYECKUE PEAKIIUH, IT0JyYUIIN HA3BaHUE AJLIEPIECHBI.

I'MnepuyBCTBUTENBHOCTHIO Ha3bIBAIOT  YPE3MEPHOE WIN
HEaJIeKBaTHOE IMPOSBICHUE PEaKUMHd MPUOOPEeTEeHHOro MMMyHUTeTa. B
OCHOBE T'MIIEPYYBCTBUTEIBHOCTH JIEKHWT TIOJIE3HBIA B HOPME JUIA




opraHu3mMa HMMMYHHBIH OTBET, HO B JAaHHOM Ciydae JEHCTBYIOLIUU
HEaZIcKBaTHO, 4aCTO C Pa3BUTHUEM BOCIAJIEHUS U IOBPEXKICHUEM TKaHEH.
Peakuuu runepuyBCTBUTEIBHOCTH MOTYT MPOBOLMPOBATHCS MHOTHMU
aHTUT€HAaMU, M IPUYUHBl UX y pPasHbIX JIIOAEH  Pa3JInYyHbL
I'Mnep4yBCTBUTENBHOCTD MPOSIBISIETCA HE IPU MEPBOM, a, KAaK MPaBUIIO,
JIMIIb IIPH MOCIEYIOINAX KOHTAKTaX ¢ AHTUTECHOM.

OOmee, 4yTOo 00BEAMHSET HUMMYHHTET W aIEPrHIO, — 3TO
IMPUHLMIIHAIBHAS OJHOTUIIHOCTh MEXAHMW3MOB, Y4YacCTBYIOIIUX B TOM H
ApPYrOM BUJE PEAKLUUW, M HX 3alIUTHBIM, IMOJE3HBIA Ul OpraHu3ma
xapakrep. OTinnyMe 3aKI04aeTcss B TOM, YTO KIMHUYECKHE INPU3HAKU
QIJIEPTUYECKOW  PEaKLUH, SBIAIOTCS  BBIPAXKEHUEM  IOBPEXKJEHUS,
BBI3BIBACMOI0 MMMYHHBIM MeXaHu3MoM. Her moBpexneHus — U Mbl
HAa3bIBAEM pEaKLMI0 Ha aHTUT€H MMMYHHOW. EcTh moBpexnaeHue — u Ty
K€ CaMyI0 PEAKIMI0 Mbl Ha3bIBAEM AJIICPIUYECKOM.

Wrak, amnepruss —  HMMyHHas  peakuusi  OpraHu3Mma,
COIIPOBOKIAIOIIASICS TOBPEXKAECHUEM COOCTBEHHBIX TKAHEH.

B »TOM omnpeneneHuu 3aJ0KEHbl NATOTEHE3 aAJUIEPIMYECKOU
peakuuu M OTJIMYME OT HOPMAJIbHON HMMMYHHOH peaklUMHU. ITO Ke
OIIpe/ieJIeHuEe HUCKJII0YaeT U3 CHeUu(pUUecKUX aJIepruYeckux Bce
TceBIOAIEpruueckue (HEMMMYHOJIOTMUECKUE) pEeaKIMid, B OCHOBE
Pa3BUTHS KOTOPBIX HET UMMYHOJIOTHUYECKOTO MEXaHU3Ma.

Hanuuue mnoBpexaeHUs elie He O3HAayaeT HaJIu4yus OOJIe3HHU.
Ilocnennsas pa3BuBaeTCd B TOM CIlydae, €CJIM IOBPEXKIECHUE BbI3BIBACT
TaKh€ WM3MEHEHHs B OpraHu3Me, KOTOpble IOMNajalT MOJ KpUTEpUu
00J1e3HU.

Amtepruyeckue OOJIe3HM — Tpymma 3a0O0JeBaHUN, B OCHOBE
pa3BUTHA KOTOPBIX JIEKUT IIOBPEXKJIEHUE, BBI3BIBAEMOE HMMMYHHOU
peaxiuei Ha 9K30T€HHbIE aJlJIepPreHbl.

Ayroamieprudyeckue Ooyie3HH (WIM ayTOMMMYHHBIE) — Tpymnmna
3a00yieBaHUN, B OCHOBE pa3BUTHUS KOTOPBIX JIEKUT IOBPEKICHUE,
BbI3bIBAEMO€ MMMYHHOH peakluell Ha aHTHIeHbl COOCTBEHHBIX TKaHEH
(3HI0OAHTUTEHBI).

TepMuH «amieprus», O3Ha4arOMN HU3MEHEHHYIO pPEaKTUBHOCTb
OpraHM3Ma-X03s51Ha MPU €ro MOBTOPHBIX BCTPEUAX C «areHTOM», BIIEPBBIE
obu1 mpemiokeH B 1906 1. ¢dou Ilupke (Piruet) (6e3 pasnmenenws
pa3BHUBAIOIIMXCSA TPU ITOM HMMYHOJIOTMYECKMX PEaKIHUM [0 TUIaM).
CuHOHUMOM U1l 0003HAYEHUs! TMIEPUYBCTBUTENBHOCTH 1 THIA TEPMUH
aJJIeprusl CTaJl JIIIb B TIOCIEIHNE TOBIL.

Ileprion Mex1y NEpPBUYHBIM MONAJAaHUEM aJJIEpreHa B OpraHU3M
U BTOPUYHBIM (IIOCJIE KOTOPOTO M MPOMCXOJAUT ajlJieprudeckasi peaxiiusi)
Ha3bIBAIOT MEPHOJIOM ceHcHOmnmu3anuu. Ilepuo ceHCHOMIN3auu MOXKeET
MPOJOJIKATHCSI OT HECKOJIBKUX CYTOK /10 HECKOJBbKUX HEZeNb, M Jaxe
HECKOJIBKO JECATHIIETUH.

CeHcubunuzanuo MO>KHO BbI3BATH O4YEHb MaJou,
CyOMMMYHM3HUpYIOLIEH 030 aHTUreHa (HarpuMep, BBeIEHUEM MOPCKON
ceunke 0,000001 wmi JOmIagUHOM CHIBOPOTKH), KOTOpas MOJIy4uiia
Ha3BaHUe ceHcuoummsupymoueil. [lToBTopHOE BBeICHNE TOTO K€ aHTUIreHa
yepe3 OMpeeNIEHHbIN MPOMEXYTOK BPEMEHH BBI3BIBAET AJUIEPIHUECKYIO
peaknuio. Jlo3y aHTHreHa, BBI3BIBAIOIIYI0 COOCTBEHHO aJIEPTrHYECKYIO
PEaKIMIO, HAa3bIBAIOT PA3PEILAOIIEH.

BwMmecTe ¢ Tem, mpencrasieHne 00 aiepreHax MoOKeT B U3BECTHOM
Mepe JaTh YCJIOBHAsl MX CUCTEMAaTH3allMsl 10 ONPEEIIEHHBIM MMPU3HAKAM.




B cBia3u ¢ 3TMM, @pexae BCEro, pasIMyaroT HK30aJUIEPreHbl U
SH0AJIIEPTEHBI.

OK30aJUIEpreHbl  JENATCS 10  IPOMCXOXKJIEHUI0 Ha pacTUTEIbHBIE,
ObITOBBIC, MHILEBbIE, WH(EKIMOHHBIC, JIEKAPCTBEHHbIC, XHUMHUYECKUE,
snuAepMalbHbIE, aNIEPreHbl HACEKOMBIX U T'eJIbMHUHTOB. bonee dacto B
KJIIMHUKE UCIOJIB3YETCSI TEPMUH aHIIOMOTUKOTEPAITHUS.

XHWMHUUYECKUE U JIEKAPCTBEHHBIE HK30aJIEPreHbl. biM3ocTh HX

MIPOUCXOXKACHUSI  ONpEAENseTCS HaJU4yheM CpeAu JIeKapCTBEHHBIX
QJIJIEPT€HOB XMMHUYECKM CHUHTE3UPOBaHHBIX. OJIHAKO K JIEKAPCTBEHHBIM
npernapaTamM OTHOCSATCS M IpernapaTsl (U, clie0BaTeIbHO, COAepKaIIuecs
B HHMX aJUIEpreHbl), HM3BJIEYEHHBIE U3 MaTepuanga pPacTUTEIBHOIO H
KUBOTHOT'O ITPOUCXOMKICHUS.
Bce mepeunciieHHBIE BBIIIE aJUIEPT€HBI OTHOCAT K OOJNBIION rpymme
HEeMH(EKIMOHHBIX  aUIepreHoB.  JTOM  TIpyIIe  MPOTUBOCTOAT
UHQEKIMOHHBIE ajulepreHsl. K HUM OTHOCAT MPOTO30WHBIC, TPUOKOBHIE,
OaxkTepuanbHble U BUPYCHbBIE ajuiepreHsl, [I[puHIUNIuaNIbHOe OTINYHE HX
OT HEMH(EKIUOHHBIX  aJUIEPI€HOB  3aKIKYaeTrcsi B  TOM, 4YTO
HEMH(EKIIMOHHBIE AJJICPTeHbI BBI3BIBAIOT aJUIEpPruvecKue 3a00eBaHMs, a
WH(EKIMOHHBIE, TJIAaBHBIM 00pa3oM, aJJIEPrUYeCKHe MPOSIBICHUS
OCHOBHOT'O MH(EKIIMOHHOTO 3a00JI€BaHuUS.

B pa3ButTuu annepruueckor peakiiuy BhIICISIOT TPH CTaIUH:

- B TeueHWe MMMYHOJOTMYECKOM CTaJIMM B OTBET Ha aJUIepreH
o0pa3yloTcsi ~ aHTUT€H-UYBCTBUTEJIbHBIE  KIETKH,  crenuduueckue
aHTHUTENA U UMMYHHbIE KOMILIEKCHI.

- [Taroxumuueckasi cTaaus xapakTepusyeTcs 00pa3oBaHUEM MEAHATOPOB
BOCHAJICHUsI U OWOJIOTMYECKHM AaKTHBHBIX AMHHOB, KOTOpPBIE HUIPAIOT
OCHOBHYIO POJIb B MEXaHM3ME aJUIEPruuecKux peakuuil. CTUMYIOM K HX
o0pa30oBaHMIO SBJISETCS COEIMHEHUE alepreHa ¢ aHTUTelIaMHM WIn
CEeHCUOMIM3UPOBAHHBIMU JTUM(OILUTAMA B KOHILIE HMMYHOJIOTMYECKON
cTaauu

- B Teuenue nmatou3noNOrnyeckoi cTaauy MpPOSBISETCS KIMHUYECKas
KapTUHa auiepruyeckoil peakumu. Kak mnpaBuio, KIMHHYECKHE
MIPOSIBJICHUS aJUIEPTUU MOJIUMOP(HBI.

[lepBas xkmaccudukanus amiepruid Opu1a npennoxena P. Kykom B
1947 r. B ee ocHOBY OBIJIO HOJOXEHO BpeMsl pa3BUTHUS aJUIEPTUUYECKOM
peakuuu. bbpulM  BbIIEIEHBI TUIEPUYYBCTBUTEIBHOCTh HEMEIJIECHHOIO
(THT) u 3amemnennoro (I'3T) tuma. CpaBuenue cBoiictB ['HT u I'3T
npeactasieHo B Tadnuie: CoiictBa 'HT u ['3T (o Kyky, 1947)

N3ydyeHne MOJIEKYISPHBIX MEXAaHU3MOB QJUIEPTUU IPHUBEIO K
cozmanuio Jxemtom u Kymocom (Coombs, Gell) B 1968 r. HoBoit
kinaccudukanuu. B coOTBETCTBUM C HEH pasziIMyaroT YeThIPE OCHOBHBIX
tuna amiepruu: aHapwiaktudeckuit (I tum), uurtorokcnyeckuit (II tum),
nMmyHokoMIiekcHbIl (11T Tum) u onocpenoBanusbiil kiaetkamu (IV Tum).
ITepeie Tpu Tuma otHocsaTca Kk I'HT, uwerBeptwiit — k ['3T. Peakiuum
MIEPBBIX TPEX THUIIOB ONOCPEAYIOTCSI AaHTUTEIAMM; PEAKIIUH YETBEPTOIO —
MpeuMyliecTBeHHO T-kineTkamMu M Makpodaramu. Ha mnpaktuke oHuU
Heo0513aTeNIbHO BCTPEYAIOTCS IOPO3Hb, MOT'YT COYETAThCS.
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NmmyHHas cucremMa o6nagaer ocoObIMH  (DHU3HOIOTHYECKUMHU
MeXaHu3MaMH  (YHKUMOHHUPOBaHUS  (paclo3HaBaHME  AHTHUICHA,
aKTUBallUg HMMMYHOKOMIIETEHTHBIX  KJIETOK, MX  mpoiudepanus,
muddepeHMpoBKa W UMMYyHoperysius). Ecium B onHoM  win
HECKOJIbKUX 3BEHbSIX HMMYHHOH CHCTEMBl BO3HUKAIOT AE€(PEKThl, 3TO
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CTaTyc.

MPUBOAUT K UMMYHOAC(PHUUUTHBIM COCTOSHUAM. VIMMyHOIE(DUIUTHBIMU
cocrossausiMu  (MJIC) Ha3pIBarOT HapymieHWs HMMMYHHOTO CcTaryca u
CMOCOOHOCTH K HOPMAJIbHOMY HMMYHHOMY OTBETY Ha pa3Hble aHTUTCHBI.
OTH HapyuleHus OOyCIIOBJIEHBI Je(eKTaMH OJHOIO MM HECKOJIBKUX
3BEHbEB UMMYHHOMH CHCTEMBI.

B ocHoBy knaccupukanum HMMMYHOAE(UIUTHBIX COCTOSHUHN
MOTYT OBITH MOJIOKEHBI Pa3HbIC TPUHITUIIBI.

I. Ilpexne Bcero, HO MPOUCXOXKICHUIO HUX pa3leisioT Ha
nepsuynblie (BpoxaeHusie) UJC u Bropuunsie UJIC (mpuoOpereHHsbIe).

- IlepBuuHble 4YacTO CBs3aHBl € JAe(EKTaMH T'€HOB, KOHTPOIMPYIOLIMX
paboTy OmpeNelieHHbIX 3BEHHEB HMMMYHHOW CHUCTEMBI. | eHEeTHYeCKH
JN€TePMUHUPOBAHHbIE HUMMYHOAEC(PULNUTHBIE COCTOSHUS BBIIBIAIOTCA B
OCHOBHOM Y JIeTE€l MEPBOr0o roja XU3HU, KOTOPBIE PEIKO JOKUBAIOT 10
roga 6e3 MPOBEACHUS aKTHUBHOI'O JICUEHUS C 3aMELICHUEM BBISBICHHBIX
NeEeKTOB.

- Bropuunsie (mpuUOOpETEHHBIE) HWMMYHOAEC(PUIIMTHBIE COCTOSHUS
BO3HUKAIOT B pe3yJbTaTe BO3ACHUCTBUS (HaKTOPOB BHEIIHEH Cpeabl Ha
KJIETKM WMMYHHOW CHCTEMBI — B CBS3M C HMH(EKIMAMHU, HWHBA3USIMHU,
OIyXOJISIMHU, CTApEHHEM, OXOI'aMH, TpaBMaMH, 00JlydyeHHEM, JeHicTBHEM
(hapMaKoJIOTUIECKUX CPEJICTB U JP.

Il. Odpyro# npuHIMn kinaccuukanui UIMMYHOIS(DULIUTOB CBS3aH
Cc ypoBHeM jedekTa MMMYHHOW cHcTeMbl, ¢¢ nedeKkTHOro 3BeHa. B
3aBUCUMOCTH OT YPOBHS J1e(heKTa BbIACISAIOT:

- UMMYHOJe(HUINUTHI, 00YCIIOBICHHBIC MPEUMYIIECTBEHHBIM TTOPAKEHHEM
B-3Bena. IlpeumymiectBeHHble JedexTsl B-cuctremMbl HMMMyHHUTETa
BBISIBIIIOTCS. ~ KaK  CHHIPOMBI ~ THIIOraMMarjoOyJIMHEMUH WU
arammarsio0yJIuHEeMHH;

- UMMYHOJe(HUIIUTHI, 00YCIOBIIEHHBIE TPEUMYIIIECTBEHHBIM TIOPAKECHHEM
T-3BeHa (HampuMep, CUHJIPOM arjia3uu TUMYCa);

- KOMOMHUPOBaHHbIE UMMYHOACPUIIUTHI. Hanbomnee TsHKeNbIMU SBISIOTCS
KoMOUHUpoBaHHbIE fedekTsl T- u B-cuctem ummyHnuTera.

CHMKEHHE YPOBHSA HMMMYHOTJIOOYJIMHOB B CBIBOPOTKE KpPOBHU
MOJKET KacaTbcs JINOO BCEeX KIIAcCOB, JTMOO M30MpaTeNbHO — OTHOTO-ABYX
kjaccoB. Yacto HabOmonmaercss nedUUUT cekpeTopHoro sIgA, ¢ uem
ObIBAIOT CBs3aHbl TpyOble HAPYIIEHUS MECTHOM 3alllUThl CIM3UCTHIX
oOostouek. Cienyer y4uTbIBaTh, YTO OAMH U TOT K€ CUHAPOM, HAIIpUMeEp,
TUIIOTaMMarjio0yIuHeMUs,, MOXET OBITh CIEJCTBHEM Je(eKTa pa3HbIX
3B€HbEB UMMYHHON CHCTEMbI. B 0JJHOM cilydae mpUYMHON MOKET OBbITH
nedext B-mumdouuTos, B Apyrux — AedeKT aHTUICHIPEICTaBIISIONICH
¢byHkuun Makpodaro, win nedexkr T-xenmepoB. Pasznnuaror Takke
ryMopaJjibHble (CaMmble YacThle), KJIETOYHBIE U KJIETOUYHO-TYMOpaJIbHBIE
uMMyHOAepUIUTHL. epunur numdonutos, Makpodaros, mia3MOIUTOB,
IPaHyJIOIUTOB — 3TO KjeTrouHas (opma uMmyHoaeduumta. edurur
MMMYHOTJIOOYJIMHOB (aHTUTEN) - 3TO TYMOPAJIbHBII IMMYHOIE(DULINT.

1. Tperuit mnpuHIMI KIacCU(UKAUN HUMMYHOIE(PHUIIUTHBIX
COCTOSIHUHM OCHOBAH Ha aHAJIN3€ KOHKPETHBIX MMPHYNH WX BOSHUKHOBECHHSI.
Haubosnee yacto BBIACISIOT HMMYHOAE(DULIUTHI, 00YCIIOBIEHHBIE:

- HapylmIeHUSIMH TyMOpPaJIbHOTO 3BE€Ha WMMYyHHTeTa (THUIO- W
aramMmmarjo0yJIMHEMHUH U Jp.;

- HapyIIeHUsAMH (PYHKIHIA TUMYCa U KJIETOYHOTO UMMYHHUTETA;

- HapyIIEHUSIMH B CUCTeME (ParouuTo3a;

- Te)eKTaMu CHCTEMbl KOMIIEMEHTA;




- HapyUIEHUSMU IJ1aBHOW CUCTEMBI THCTOCOBMECTUMOCTH;
- HapyUICHUSIMH NPOAYKIUU UHTEPICHKUHOB U T.1.;
- TSOKEITBIMU KOMOMHUPOBAHHBIMU HAPYIICHUSMHU.

K o6mmum nposisienusim MJIC otHOCSTCS:

- UHEKIMOHHBIA CHHAPOM (THOHHO-CENTUYECKHE MPOLIECCH CBA3AaHbI C
HapyLICHUSIMH ~ TIPEUMYIIECTBEHHO  T'YMOpPaJlbHOTO  HMMYHUTETA,
ONIOPTYHUCTUYECKUE  BUPYCHBIE, TPUOKOBBIE M  IPOTO30iHBIE
3a0071€BaHus - C IeeKTaMH KIETOYHOTO UMMYHHUTETA);

- JKENYJAOYHO-KMILIEYHBIE PpACCTpOICTBA (HAapyLIEHUs BCacblBaHUS,
nedunut 1gA, HHPEKINH JKeTy10YHO-KUIIICYHOTO TPAKTa);

- OIIyXO0JIM UMMYHHOI CHCTEMBI;

- QJNIEPTUYECKUN U ayTOUMMYHHBIN CUHIPOMBI (aTOMHUU, AyTOUMMYHHbBIE
FeMOJINTUYECKUE AaHEMUH );

- YacToe COYeTaHHe C TMOpOKaMU pa3BUTHS (MPU  BPOXKIAECHHBIX
UMMYHOJCPUITUTAX);

- TeMaTOJIOTUYECKUE U3MEHEHUsl (CHUKEHHE KOJIU4ecTBa JTUMQOIHUTOB U
HelTpouIoB, 203UHOPUIHS, aHEMHUS, TPOMOOLIUTOTICHHS).

VMMyHHBI CTaTyC — 3TO COCTOSIHUE HMMMYHHOW CHUCTEMBI Yy
JaHHOrOo OONBHOTO B JAaHHBIH MOMEHT HCCIEOBAaHMS, KOTOPOE
OLICHMBAETCA C IIOMOULIbI0 KOMILJIEKCa J1abOpaTOPHBIX IOKa3aTeleH,
XapaKTePU3YIOIINX KOJIUYECTBO U (PYHKIIMOHATBHYIO aKTUBHOCThH KJIETOK
MMMYHHOW  CHCTeMBI, a Takke (haKTOpoB  HecrernupuIecKon
pesucteHTHOCTH opranu3ma ([pannuk I".H.).

NMMyHHBII craryc onpenenser 3¢ HEKTUBHOCTD u
COTJIACOBAaHHOCTH pPabOTHl BCEX CHUCTEM M 3BEHHEB HMMYHUTETa —
Makpogaros, KomiuieMeHta, wuHTepdeponoB, T- u B-imumdponuros,
TJIAaBHOM CHCTEMBbI THCTOCOBMECTHMOCTH. /[[s1 MOCTaHOBKM JMarxHosa
MMMYHOIIaTOJIOTUYECKOTO COCTOSIHUSI MPOBOJST coop
MMMYHOJIOTHYECKOTO aHaMHe3a M IIOCTAHOBKY HMMYHOJIOIMYECKHX
TecTOB. MOTYT TakKe OCYHIECTBISATHCS TECTHI IN VIVO (KOXKHBIE TECThI),
PEHTI€HOJIOTHYECKOE MCCIIEJOBaHNE TUM(POUTHBIX OPraHOB (TUMYCA).

[Tpu ornpoce OTIpEeAEISAIOT HauOomee BEPOSATHBIN
MMMYHOIIATOJIOTUYECKUI CUHAPOM, CPEIU dTUX CHHAPOMOB OCHOBHBIMHU
SIBJIIFOTCSI ILIECTh:

- WHQEKUMOHHBIM  CHUHAPOM; -  aJUIEPTUYEeCKUd  CHUHIpOM; -
ayTOMMMYHHBIM CUHJIPOM; - I€PBUYHBIH UMMYHOJE(PUIUT; - BTOPUUHBIN
UMMYHOJEPUIINT;

- UMMYHOTIpoJiu(epaTUBHBIA CUHAPOM.

Ha ocHoBanuu panHeix BO3 u MHOrosetrHero omnsita IO
M3Y4EHHI0 MMMYHHOI'O cTaryca 3J0poBbIX M OonbHbIX P. B. Ilerpos
CO3/1aJ1 IBYX3TaIIHbIM MTOAXO0/1 K OIIEHKE MMMYHHOTO CTaTyca

|. [locne BbIsBIEHMS KIMHUYECKUX MPU3HAKOB HAPYIIEHUH TOTO
WM WHOTO 3BE€HA MMMYHHOM CHUCTEMBI MCCIEAYIOT UX KOJIMYECTBEHHBIE
XapaKTepUCTHKHU, TaK Ha3blBaeéMble OPHUEHTHPOBOYHBIE TECTHI IEPBOIO
YPOBHS ISl BBIABIICHUS «TPYOBIX» NePeKTOB (aronuros3a, KIETOYHOTO U
TYMOPaJIbHOTO UMMYHHUTETA:

- ompeneneHue aOCOMIOTHOIO M OTHOCHUTENIBHOTO  COJEpIKaHUs
TUM(OIUTOB B niepudeprudeckoil KpoBH;

- ompeznenenue konndectsa T- u B-mumporuros;

- ompejesicHHE YPOBHS WMMYHOTJIOOYJIMHOB OCHOBHBIX KitaccoB (1gG,
M, A);

- ompeneneHne HaroruTapHOd aKTHBHOCTH JICHKOIIMTOB;




- OmpeleNieHHe TUTPa KOMIUIEMEHTa (He 0053aTeNbHO).

Il. C yueToMm aHanmm3a pe3ynbTaTOB TECTOB | YPOBHS ONPEEsIOT
JaTbHEUITYI0 TaKTHUKY HMMYHOJOTHUECKOro wuccienoBanus. llpu
HaJIMYUM 3HAYUTENbHBIX HM3MEHEHHH B HMMMYyHOrpaMMe CIledyeT
MEPEeXOAUTh K 00JIee CI0KHBIM, TAK Ha3bIBAEMBIM aHATUTHYECKUM TECTaM
BTOPOTO YPOBHS, KOTOpbIE TO3BOJSIOT YCTAaHOBUTH BBIPAKEHHOCTD
UMMYHOJIOTHUeCKOro Jedexkta. K HUM OTHOCATCS NPAaKTUYECKH BCE
METOJIbl, C TOMOIIBID KOTOPBIX MOXXHO OIICHUTH (PYHKIIMOHAIbHYIO
aKTUBHOCTH (paronnToB, BciomorarenabHbIX KiIeToK, NK, T- u B-kierok.
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Nmmyno
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KTHKA.

NMmyHO
Tepanus.

HMMmmyHONpo(uiIakTHKa 1 UIMMYHOTEpanus SBJISIIOTCA pa3JielaMu
MMMYHOJIOTHH, KOTOPbIE U3Y4YalOT M Pa3padaThIBalOT CIIOCOOBI M METOIbI
cneuuduyeckon IpOQHUIAKTHKHY, JeUCHUSI u JMarHOCTUKU
WHQEKIMOHHBIX ¥ HEWH(EKIMOHHBIX  OOJe3He ¢  IMOMOIIBIO
MMMYHOOHOJIOTMUECKUX MpenapaToB, OKa3bIBAIOIIUX BIMSHHUE HA (YHK-
LU0 MMMYHHOM CHCTEMbI, WIH JIEHCTBUE KOTOPHIX OCHOBAaHO Ha
MMMYHOJIOTHUECKUX MTPUHIUIAX.

NMMmyHOTEpanus - METOJ| JIeUEHUs, IPU KOTOPOM OCYLIECTBIIETCS
BO3/ICHCTBME HAa UMMYHHYIO CHUCTEMY: IOJABJIEHHE MMMYHHOI'O OTBETa
(uMMyHOCympeccusi), CTUMYJALMS ~ OTBETa  (MMMYHOCTUMYJISILIMS),
BOCCTAHOBJICHHE UMMYHOJE(PUIIUTOB (MMMYHOKOPPEKIIHS). B
IPUKIAZAHOM, 0Oojee Y3KOM CMBbICIIE HMMMYHOTEpPANUs HCIOJIb3YeT
cneunpuyeckue MeToAbl cepoTepanuu  (MPUMEHEHHWE HMMMYHHBIX

CBIBOPOTOK,  HMMMYHOTJIOOYJIMHOB),  BakIuHOTepanuu  (JieueOHBIC
BAaKIIMHbI), UMMYHOKOPPEKIINH (I€CeHCUOMIH3AIMS U JIp. ).
NmmyHOTIpOHUIaKTHKA - croco6 IPEIyTPEKTCHUS

MH(MEKIMOHHBIX  3a00NIeBaHUN MyTEM  CO3/IaHUs  HCKYCCTBEHHOIO
cnenu(UYeckoro HMMMYHHUTETa. BBIAENSIOT  BaKIMHOMPO(PHUIAKTHKY
(co3manme aKTUBHOTO HMMYHHTETa 3a CUeT BaKIMH, AHTUTEHOB) U
ceponpoduIakTUKy (IACCUBHBI HMMYHHUTET 3a CYET BBEJIEHUS B
OpraHHu3M CelU(PHUUECKUX aHTUTET - UMMYHOTTIOOYJIMHOB).

OcHOBHYIO poJIb B crenupuueckon npouIaKTUKe
MH(EKIMOHHBIX 32007eBaHII NMeeT BaKIIMHOMPO(DUIaKTHKA.

Bapuomsitiuss - paHee NPUMEHSIBIIMICS CIOCOO 3alIUTHl  OT
HaTypaJbHOM OCHBI C IIOMOIIBbIO BTHPAHHS B KOXY HEOOIBIIOrO
KOJIMYECTBA 3apa3HOro MaTepuana oOT BbI3JOPABIMBAIOIIUX OT OCIBI
JIIOJIEW U3BECTEH C He3alaMsTHBIX BpeMeH. B Poccum ogHOM M3 nepBhIX
3TOoM mpouenype mnoasepriack Exatepuna I Opnako cmoco®
BapHOJISLUU ObUT OUEHb OMACHBIM.

Baknunanus. Bakuunanuei yenoBedectBo 00s3aHo D./[)keHHEpY,
KOTOpBIK B 1796r. mokasaii, 4To MPUBUBKA KOPOBBEH OCIBI - BAaKIIMHAIIHS
(vaccinum - c¢ mar. kopoBuil) dSddexkTHBHA I TPOPHUIAKTUKA
HatypajabHOU ocnbl. C TEX MOp Mpenaparsl, HCIOJIb3YEMbIE I CO3/TaHUS
AKTUBHOTO UMMYHHUTETA, HA3bIBAIOT BAKIIMHAMH.

NmmyHOnpodunakTika W HMMYHOTEpAmusi MPUMEHSIOTCS B
cllyyasix, Korja HeoOX0auMo:

a) chopmupoBaTh, C€O37aTh CHEHUPUUECCKUA HUMMYHHUTET WU
AKTUBU3UPOBATH JAEATEIbHOCTh HUMMYHHOU CUCTEMBI;

0) mNOJaBUTh AaKTHUBHOCTh OTIENIbHBIX 3BEHbEB HMMYHHOH
CHCTEMBI;

B) HOpMajau30BaTh pabOTy MMMYHHOW CHCTEMBI, €CIIH HWMEIOTCS
OTKJIOHEHUS €€ (YHKLUHU B Ty UIH UHYIO CTOPOHY.

NmmyHOnpodUIakTUKa M HMMYHOTEpAnusi HaXOJSIT HIMPOKOE




NPUMEHEHHE B Pa3IMYHBIX 00JACTAX METUIMHBI, B MEPBYIO OYepelb B
npopuIakTUKe W JiIedeHWW WHQEKINOHHBIX OOJIe3HEH, aJuIeprui,
MMMYHOIIATOJIOTUYECKUX COCTOSIHUM, B OHKOJIOTMH, TPAHCILJIAHTOJIOTHH,
[IPU NEPBUYHBIX U BTOPUYHBIX UMMYHOJACPHUIIUTAX U APYIHX OOJIE3HSAX.

Kak OpUlo CKa3aHO, MNPUHIMI UMMYHONPO(DUIAKTHKH U
MMMYHOTEPAIIUA CBOJUTCA K TOMY WJIM HMHOMY BO3JCHCTBUIO Ha
MMMYHHYIO CUCTEMY, T. €. K aKTHBAlUH, CYIPECCUU WIM HOpMaJIU3alun
ee paboTel. DTO BO3JEHCTBHE MOXKET OBbITh AKTHBHBIM WJIM IACCHUBHBIM,
cneun(puIecKkum WIn HecTenu(pUIeCKuM. s TaKoro
I pepeHIMPOBaHHOTO JEMCTBUS HAa HMMYHHYIO CHCTEMY, KOTOpPOE HC-
MOJIb3YETCS. B UMMYHONPO(DUIAKTUKE U MMMYHOTEpamnuu, pazpaboTaHo
MHOKECTBO MpenapaToB, 00bEJUHEHHBIX B IPYIILY I10]] HA3BaHUEM UMMY-
HoOuonoruueckue npenaparsl (UBIT).

HMMMyHOOHOIOTHYECKHE TIpenapaTtbl MMEIOT CJIO0XHBIM COCTaB,
OTIIMYAIOTCS 110 CBOEM Mpupoje, crnocodaM MOJy4yeHUs U NPUMEHEHHs,
LeneBoMy HaszHadeHMto. OpHako, Kak yKas3blBaJOCh BBbIIIE, HX
00BEAMHSIET TO, YTO OHU JIEHCTBYIOT WM Ha UMMYHHYIO CUCTEMY, WUJIU
yepe3 UMMYHHYIO CUCTEMY, WJIHM K€ MEXaHM3M HMX JEHCTBUS OCHOBaH Ha
MMMYHOJIOTMYECKUX IPUHLUIIAX.

HevictBytromiuM  Havanom B WBIl 4BASAOTCA WIM aHTUIEHBI,
MOJTyYeHHbIE TEM WJIM UHBIM CIIOCOOOM, MM aHTUTENA, UM MUKPOOHBIE
KJIETKM U MX JEpUBAThl, WIK OMOJIOTMYECKU AaKTUBHbBIEC BELIECTBA THUIA
MMMYHOLUUTOKUHOB, = HUMMYHOKOMIIETEHTHBIE  KIETKH W  JpYyrue
nMMmyHopeareHTel. Kpome peiictByromero Hadana, HKMbII moryr, B
3aBUCUMOCTH OT MX IPHUPOJABI U XapakTepa, BKJIIOYaTh CTAOMUIM3ATOPBI,
aJbIOBaHTbl, KOHCEPBAHTbl M JApyrue CyOCTaHIMM, YIy4IIaKoLue
Ka4yecTBO Ipernapara (HarpuMep, BUTAMHUHBI, aalITOTEHB).

MBIl Moryr mnpHUMEHATBCA  NAPEHTEPAIBHO, IEPOPAIBHO,
a’po30JIbHO WM JPYTUMH  CIOCO0aMM, MO3TOMY MM  IPHAAIOT
COOTBETCTBYIOILYIO JIEKAPCTBEHHYIO (DOpMY: CTEpUIIbHBIE PAacCTBOPHI U
CYCHEH3UM WM JHOPWIN3UPOBAHHBIE PACTBOPUMBIE MOPOILIKU IS
WHBEKIUH, TaOJIeTKH, CBe4YHW, a’po3oiud u T. A. Jns kaxmoro UBII
YCTaHOBJIEHBl CTPOTO PErVIAMEHTUPOBAHHBIE JO3UPOBKM M  CXEMBI
MPUMEHEHUsI, TOKa3aHWsS W MPOTHUBOINOKA3aHUS, a TaKXkKe I0O0YHbIE
3¢ HeKTHI.

OcHOBHYIO  poiab B  cHenupuyeckod  NpoduiIaKTHKe
MH(EKIMOHHBIX 3a00JIeBaHUI UMEET BaKIIMHOIIPO(DUIAKTHKA.

Baknunsl — 310 OGHompenapaTsl, TPUTrOTOBICHHBIE U3 MHUKPOOOB
WIM MX AaHTUTE€HOB, KOTOpPblE NPUMEHSIOTCS s MPOQUIAKTUKU
nH(pEeKIMOHHBIX 3albosneBanuii. Ha BBeneHUE BakIMHBI OpraHu3M
oTBe4aeT (OPMHPOBAHUEM HMCKYCCTBEHHOTO AaKTMBHOTO HMMMYHHUTETA,
OOyCIIOBJIGHHOTO  BBIpAa0OTKONW  aHTUTEN  WIM  [PUMHUPOBAHHBIX
mumdoruToB. Cpenu HUX MHOXECTBO aHTUIeHpeakTHBHbIX B- u T-
KjeTok mnamMsaTd. CrnocoObl MPUTrOTOBIEHHUS BAaKIUH pa3HOOOpa3HbI U
3aBUCAT OT MHUKPOOPTaHW3MOB M UX AHTUTEHHOW akTHUBHOCTH. OOmime
TpeOOBaHMs, KOTOPHIM JOJKHBI yJIOBJIETBOPSITh BaKIIMHHBIE MpemapaThl:
BBICOKasi UMMYHOTE€HHOCTb M CIIOCOOHOCTh MHIYLUPOBaTh AKTHBHBIM U
MPOJOJIKUTENbHBI UMMYHUTET; IOJIHAasg O€3BPEIHOCTb MJIsl YEJIOBEKa;
HU3Kas PeaKTOreHHOCTh; CTAOMILHOCTH MPH XPaHEHUH.

CymectByeT psii TUIOB BakKUUMH — OKUBblE, YOWTHIE,
KOMIIOHEHTHbIE M CyObEIMHUYHBbIC, PEKOMOMHAHTHBIE, CHHTETHYECKHE
OJIUTONIENTHIHbIE, AHTUUAUOTUIINYECKHE U JP.




1. YOutple (MHAKTUBHUPOBAHHBIC) BAKIMHBI — ATO BAKIMHHBIC
MpenapaThl, He Co/IepKallie KUBbIX MUKPOOPIaHU3MOB. BakinHbl MOTYyT
COJIepKaTh LENbHbIE MUKPOOBI (KOPITYCKYJIbI) - BaKIIMHBI IPOTUB YyMBI,
rpulna, mnoiauoMuenutHas BakuuHa Conka, a TakkKe OTIelbHbIe
KOMIIOHEHTHI  (MonMcaxapujHas [HEBMOKOKKOBAas  BakKIMHA) WU
MMMYHOJIOTHYECKH aKTHUBHble (pakuuu (BaklUMHA MPOTUB BHpYyca
renatuta B).

PasnuyaroT  BakUMHBI,  COAEp)KAllM€  AHTUTE€Hbl  OJHOTO
BO30OymuTenss (MOHOBAJICHTHBIC) WIJIM  HECKOJBKUX  BO30yauTeNe
(monmuBasieHTHBIE).  YOWThIE  BakIMHBI, KAk  IPaBWIO, MeEHEe
UMMYHOT€HHBI, 4YE€M JKHMBBIE, PEAKTOI'€HHBI, MOIYT  BBI3bIBAThH
CEHCHOMIIN3AIMIO OpraHu3Ma.

2. Xussle arreHynpoBaHHBIE (OCTa0JICHHBIC) BaKIUHBI. OTH
BaKIIMHBl HMEIOT HEKOTOphIe MpeumyliecTBa nepen youTeiMu. OHuU
MOJTHOCTBIO ~ COXPAHSIOT AaHTUTEHHBIH HA0Op MHKpOOpraHu3Ma u
o0OecrieunBalOT  Oonee  NIUTENbHOE  COCTOSIHHE  CHEeHH(PUYECKON
HEBOCHPUHUMYMBOCTU. JKuBbIE BaKLMHBI IPUMEHSIOT JUIsl IPOQUIaKTUKU
MOJINOMUEIINTA, TYJIApEMUH, Opylemie3a, KOpH, KEJITOM JUXOpaJKH,
AMUAEMHUYECKOT0 mapoTuTa. HemoctaTku — HamuM4rMe HE TOJIBKO HYKHBIX
(IpO-TEKTUBHBIX), HO W BPEAHBIX JUI1 OpraHU3Ma aHTUTE€HHBIX
KOMIUIEKCOB (B TOM 4YHCJIE€ MEPEKPECTHO pEearupyromux ¢ TKaHAMU
YeJI0BeKa), CCHCHOMIU3AIHsI Opranu3Ma, OoJbllasi aHTUTCHHAsT Harpy3ka
Ha UMMYHHYIO CUCTEMY H JIp.

3. KomnionentHole (CyObeIMHUYHBIE) BAaKIMHBI COCTOAT W3
TJIaBHBIX  (M@XOPHBIX) AQHTUIEHHBIX  KOMIIOHEHTOB,  CIOCOOHBIX
00eCTeYnTh MPOTEKTUBHBIM UMMYHUTET. IMU MOTYT OBITB:

- KOMITIOHEHTBI CTPYKTYP KIJIETKH (QHTUTE€HBI KJIETOUYHOMI
crenku, H- u Vi-anTureHsl, pudocoMaibHbIe aHTUTECHBI);

- AHaTOKCHHBI - Ipernaparsl, coJieprKaliue
MOAU(DUIMPOBAHHBIE XUMHUYECKHUM IYTEM 53K30TOKCHHBI, JIMILIEHHBIE
TOKCUYECKMX CBOMCTB, HO COXPAaHMBIIME BBICOKYIO AHTHUIE€HHOCTH U
MMMYHO-TEHHOCTb. ~OJTH  Hpenaparbl  o0ecrneyuBarOT  BbIPaOOTKY
AQHTUTOKCHMYECKOTO  UMMYHHUTETa  (QaHTHUTOKCHYECKHUX  aHTHTENn -
aHTUTOKCUHOB). HanOosiee mMMPOKO HCHONB3YIOTCS AUPTEPUHHBIA U

cronOHsAuHbli aHatokcuHbl. AKJIC — acconuupoBaHHas KOKJIIOIIHO-
TupTepuiiHO-cTONIOHAYHAs BakiuHa. [lonydeHHble XMMHYECKUM IyTeM
BakLIMHHBIE Ipernaparbl (MpUMep — AaHATOKCHHBI, IOJy4aeMble

00pabOTKON SK30TOKCMHOB (POPMATMHOM) HA3bIBAIOT XUMHUYECKUMU
BaKLIMHAMH;

- KOHBIOTUPOBAHHBIE BaKIIMHbI - KOMILIEKC
MQJIOMMMYHOT€HHBIX  TOJIUCAXapHJIOB U BBICOKOMMMYHOT'€HHBIX
AHATOKCHUHOB - HanpuMmep, couetanue anturenos Haemophilus influenzae
U o0ecrneynBammero HMMYHOT€HHOCTh BakUMHBI  AU(TEepUiHOTO
AHATOKCHHA;

- CyObeIMHUYHbIE BaKUUHBL. BakluWHy TpPOTUB BHpYyca
renaruta B roToBST U3 MOBEPXHOCTHBIX OEJIKOB (CyOBEAMHMUIL) BUPYCHBIX
yacturl (HBS anTuren). B Hacrosmiee BpemMs 5Ty BakIMHY MOJIYYalOT Ha

PEKOMOWHAHTHOW OCHOBE - C TIOMOIIBIO JAPOAOKEBBIX KIETOK C
IUIa3MUI0M, Koaupyromeit HBs anturen.
4, PexomOuHanTHBIE BakIMHEL. C IIOMOIIBIO METOIOB T€HHON

HHXXCHCPUU TCHbI, KOHTPOJUPYIOINIUC CHUHTC3 HanOoJiee 3HAYMMBIX
HUMMYHOI'CHHBIX ACTCPMUHAHT, BCTPAWMBAIOT B CaMOPCINIMIHUPYIOMIUCCSI




TeHETUYECKUE CTPYKTYphl (Tuiasmunabl, BUpPYChI). Ecnmu Hocutenem
(BEKTOpPOM) SIBJISICTCSI BUPYC OCIOBAKIIMHBI, TO JaHHAs BaKIMHA OyAeT B
OpraHW3Me WHIYIUPOBATH UMMYHUTET HE TOJBKO IMPOTUB OCIHI, HO U
MIPOTUB TOrO BO30YyaUTENS, Yel TeH ObLI BCTPOEH B €ro reHoM (eciiu reH
HBs anTurena - nporus Bupyca renarura B).

Ecnu BexkTOopoMm siBNsieTcs IIa3Muia, TO MPU Pa3MHOKEHUU pe-
KOMOMHAHTHOTO KJIOHA MHKPOOpPTaHM3Ma  (JAPOXKEH, Hampumep)
HapaOaThIBaeTCd HEOOXOAMMBIA AHTUTECH, KOTOPHI U HCIOJIb3YyeTCs B
JaJIbHENIIEM ISl IPOU3BO/ICTBA BAKIIMH.

S. CuHTeTHYECKHE OJIUTONENTUIHBIE BaKIUHBL. [IpUHIIMIIBI
ux KOHCTPYUPOBAHHS BKITFOYAIOT CUHTE3 MENTHIHBIX
MOCIIeZIOBATEeIbHOCTEH,  OOpa3yloluX  SIUTOMNbI,  pacrno3HaBacMble
HEHTPAIN3YIOIUMHU aHTUTEIIAMH.

6. Kaccernbie mim >KCHO3UIIMOHHBIE BaKIMHBL. B KkauecTBe
HOCHUTEJIS HCIIONB3YIOT OEIKOBYIO CTPYKTYpY, Ha MOBEPXHOCTH KOTOPOH
SKCIIOHUPYIOT (pacrojaraioT) BBEICHHBIE XHUMHUYECKUM WM TEHHO-
WH)XCHEPHBIM IIyTEM COOTBETCTBYIOIIME OINpEACICHHbIE AHTUTCHHBIC
JeTepMHUHAHTBI. B KadecTBe HOCHTENEH MpPH CO3AAHWU HCKYCCTBEHHBIX
BaKIIMH  MOTYT  HCIOJNb30BaTh  CHHTETUYECKHUE  MOJUMEPHl -

MOJTUDIIEKTPOJINTHL.

7. JlunmocomanbHble BakUuHBL. OHU MPEACTaBISAIOT Cc000it
KOMIUICKCBI, COCTOSIIIINE W3 AHTUTCHOB W JHIOQWIBHBIX HOCUTEIICH
(mpumep - dochomunuaer). VMMyHOreHHBIE JIMIIOCOMBI — Oolee

3pGEKTUBHO CTUMYJIHPYIOT BBIPAOOTKY aHTHTEN, mnpoiudepanuo T-
nuMdonuToB u cekpennro umu NJI-2.

8. AHTUUAMOTHIIMYECKHE BAKIUHBL. AHTHHIUOTUIIMYECKUE
aHTUTEeNa  COAEpXKaT  «BHYTPEHHUI»  crneuupuyeckuil  MopTper
AHTUT€HHOU J€TEPMUHAHTBHI. [Tonyuatot MOHOKJIOHAJIbHBIE
aHTUUJMOTUIINYECKHE AaHTUTENa, COJAEpKalllle «BHYTPEHHHMHA 0O0Opa3»
MPOTEKTUBHOTO AaHTUIeHa. B HacTosmiee BpeMs B Halllell CTpaHe
MIPOU3BOAUTCS 7 @aHATOKCHHOB, OKOJIO 20 MpOTUBOBUPYCHBIX U Oomee 20
aHTHOaKTepUaIbHbBIX BaKIIMH. Yactp u3 HUX ABIISIETCS
aCCOLMMPOBAHHBIMM - T.€. COJEPXAIIMMU aAHTUTEHBl Pa3JIMYHBIX
BO3OynuTeNneld, WIM  OAHOrO, HO B  pa3IUYHBIX  BapUaHTax
(KOpIYCKYJSIPHbIE U XUMUYECKHUE).

[lItaMMBl JIJIs1 TPUTOTOBJIEHUS >KUBBIX BaKUUH MOTYT OBIThH
IIOJIYYEHBI Pa3JIUYHBIMU ITYTAMU:

. JUKEHHEPOBCKUM METOJIOM 0/100pa T€HEeTUYECKH OIM3KUX
BUJIOB MHMKPOOPraHM3MOB. OTH BaKLUUHbBl IIOJYYWJIM Ha3BaHHE
JTUBEPreHTHbIX. TakuMm MmyTeM ObUIM TIOJIY4EHBl OCIEHHAas BaKIIMHA,
BaKIIMHA JJIs1 TPO(HUIAKTUKU CHITHOTO TH(a U3 PUKKETCUN BO30yauTenen
kpbicunoro Tuda (R.typhi);

. MAaCTEPOBCKUM METOJIOM OTOOpa MYTaHTOB C OCJIA0JIEHHOMN
BUPYJEHTHOCTbIO  (aTTEHYWPOBAHHbBIE), KOTOPbIE BO3HHUKAIOT IO
BO3JIEICTBUEM HEOOBIYHOH TUISL MHUKpoOa TEMIIEPATYPbI

KyJIbTUBUPOBAHHS, W3MEHEHHS COCTaBa NHUTATEIBHON Cpenbl, aHTHTEN,
aHTUOMOTHKOB, B pe3yJbTaTe MacCUPOBAHUS Uepe3 OPraHU3M >KHBOTHBIX
u n1p. Takumu ciocobaMu ObUIM TOTYYEHBI BAKLUKHBI ISl TPOPUIAKTUKH
TyOepkyne3a (BakuuHa BIDK), uywmbl, Tymspemun, cuOHpPCKOMl S3BBHI,
opynemresa, Ky-muxopagku wu gp. Ilactep mnyreM mIMTETHHOTO
MIaCCUPOBAHUS Yepe3 MO3T KpoJiMKa BUpyca yauuHoro OemeHcrsa (133
1acca)ka), BbIJIEJICHHOTO OT O0JIbHON COOaKH, MONYy4YHsl (PUKCHPOBAHHBIN




Bupyc OemencTsa (Virus fixe), KoTopblit MpUMEHSIETCS IPH U3TOTOBJICHUH
aHTHPaON4ECKOI BaKIIMHBI,

. METOJIOM T'€HHOM HHXeHepuu, BcrpauBas B reHom ([HK)
BaKLIMHHOI'O IITaMMa I'eH 4YYyKE€POJHOIO0 aHTUreHa. Takue mpenapaTsl
Ha3bIBAIOT BEKTOPHBIMH PEKOMOMHAHTHBIMU BaKIMHAMH. ODTH BaKI[MHbI
UHAYLHMPYIOT UMMYHUTET K BEKTOPHOMY BaKLIUHHOMY IITAMMY U HOBOMY
BCTPOEHHOMY 4Y)KEpOJHOMY T'eHy. B kauecTBe BEKTOpOB AJIsl CO3/1aHUs
PEKOMOMHAHTHBIX IITAMMOB 4Yallle MCIOJB3YIOT BHPYC OCHOBAKIIMHBI,
HEMaTOTeHHbIE IITaMMBbl CAJIBMOHEIUI W Jpyrue MHKpoObl. [Ipumepom
BaKLIMHBl 3TOr0 THIA SIBISETCS OCIEHHAs BAKIMHA, B KOTOPYI BBEACH
reH, Kogupytomuii anturen HBS renatura B.

B 3aBucumocTH OT KOlM4ecTBa aHTUICHOB I'OTOBST MOHO-, JU-,
TpU-, TE€Tpa- WM TOJIMBAKIMHBL. VICHOIB3yIOT KOMOMHUpPOBaHHBIE (U3
HECKOJIbKUX pa3MyHbIX OakTepuil) M acCCOLMUPOBAHHbBIE BAKIIMHBI,
cocToslMe u3 YyOUTHIX Oakrepuid M  aHATOKCHHOB (Hampumep,
XUMHUYECcKas copoupoBanHas TU(O-1apaTu(HO3HO-CTOIOHIYHAS BaKI[MHA).

AnaToKcHHBI (TOKCOMBI) (AN — oTpuilanue, t0X0O — OTpaBJIsio) —
3TO IpenapaThl, KOTOPbIE IMOJIy4aloT U3 OaKTepHAIbHBIX SK30TOKCHUHOB.
OHM TMOJIHOCTBIO JIMIIEHbl TOKCHUYECKUX CBOMCTB, HO COXPaHSIOT
WMMYHOTEHHOCTb. [Ipu BBEeICHHHM B OpraHM3M WHAYHHPYIOT BBIPAOOTKY
UMMYHOTJIOOYJINHOB — aHTUTOKCHHOB. MeETOJ MOJy4eHHUs aHaTOKCUHA
npenaoxui B 1923 r. gpaniry3ckuit yuensiii Pamon.

Jlis nmoy4eHus: aHaTOKCHHA B (WIIBTPAT MUTATEILHOTO OYJIbOHA,
B KOTOPOM  BBIpAIIMBAIN  OAaKTEPHUH—TIPOAYLIEHTHl  AK30TOKCHHA,
nobasistor 0,3-0,4% pactBOop (hopManuHa M BBIIEPKUBAIOT 3-4 Hen B
tepmoctate npu 37-40 °C. AHATOKCHHBI I'OTOBSIT B BHJIE IIpENapaTos,
aZicopOMpOBaHHBIX Ha afbloBaHTaXx. OHM YacTo BXOJSAT B COCTaB
ACCOIIMMPOBAHHBIX BaKIIMH. AHATOKCHHBI ~ TPUMEHSIOT IS
npodUIaKTUKA TUPTEpUH, CTOJNIOHSIKA, CTa(UIOKOKKOBOM HMH(pEKuHUu u

Ap.




Ne HaumeHoBaHue pa3ieioB

1 | Ummynurer. Buasl uMMyHuUTETA.

2 | Bpoxnennsiii ummynutet. Hecnieuuduueckue hakTopbl BpOKISHHOTO HMMYHUTETA.

3 Nmmynnas cucremMa. UMMyHOKOMIIETEHTHBIE KJIETKH.

4 Anturensl. Knaccudukamus. Buasl. CBoiicTsa.

5 | DHIOreHHbIE UMMYHOPETYJISATOPBI. | 'yMOpanbHbIN U KJI€TOYHBIA UMMYHBINA OTBET.

6 | Auatutena. Kimaccel UMMYHOTTIO0YJTHHOB.

7 | Ceponornyeckasi AMarHOCTHKA WH(EKIIMOHHBIX 00JIE3HEH.

8 | UmmyHOnoruueckas namsitb. IMMyHoOI0rH4€ecKast TOJIEPaHTHOCTD.

9 | KinuHnyeckass UMMYHOJIOTHSA. AJUIEPTHYECKUE PEAKIIUHU.

10 | TpaHcruianeHTapHbIN, IPOTUBOOMYXOJIEBbI UMMYHUTET.

11 | AyrouMMyHHBIE peaKIMHU U 3a00JIeBaHMUS.

12 | Metozs! uccieoBaHusi UMMYHHOTO cTaTyca. IMmyHoae pUIMTHI.

13 | [IpyHUMIIBI UMMYHOTPOIIHOM Tepanuu. IMMyHONpoHIaKTHKA.

5.2 Pazgeanl AMCUMIUIMHBI (MOAYJisl), BHABI Y4eOHON AeATeJbLHOCTH U (opMbI

TERKYLIECIr0 KOHTPOJIsA

Ne HaumenoBanue pa3jaeia OueHovHbIe cpeACTBA AJI5l TEKYLIEro
cemecTpa AUCHMILINHBI KOHTPOJIA
ycneBaeMoCTH
I3 | CpPO BCEro
1 2 3 &) 6 7 8
1 5/6 Nmmynurer. Buasl 4 4 10 Tecrsl,
MMMYyHUTETA. BpOoKIeHHBIN CHATYyallHOHHBIE
WMMYHUTET. 3a/1a4u,
Hecnetmduueckue paxTopbr KOHTPOJIbHBIE
BpPOKJIEHHOT'O UMMYHHUTETA. paboThI, yCTHBIH
orpoc.
5/6 NMMmyHHas cucrema. 2 4 4 10
MIMMyHOKOMIIETEHTHBIE -Il-
KJIETKH.




3 5/6 Amnturensl. Kitaccuguxarusi. 2 6 6 14 -1/-
Bunwi. CeolicTBa. AHTUTENA.
Kitaccest
MMMYHOIJIOOYJIMHOB.
4 5/6 DH/IOTCHHBIC 2 4 6 12 -11-
UMMYHOPETYJISATOPBI.
I'ymOpasibHBINA U KIIETOYHBIN
VMMYHBIN OTBET.
5 5/6 Cepostornyeckas 1 6 8 15 -Il-
JMAarHOCTHKA
MH(EKITMOHHBIX 00JIE3HEH.
6 5/6 Knuanueckast ummynomorus. | 1 4 6 15 -/l-
NmmyHONOrHYecKas naMsrhb.
HNmmyHonornueckas
TOJIEPAHTHOCTb.
7 5/6 TpaHcmaneHTapHbIi, 1 4 4 9 -/l-
IIPOTUBOOITYXOJIEBBIN
UMMYHHUTET.
8 5/6 AJIepruuecKue peaKiivm. 1 4 4 9 -Il-
9 5/6 Merobl HCCIeI0BaHUS 1 4 4 13 -11-
MMMYHHOTO CTaTyca.
NmmyHOIEDUITATEIL.
AyTOMMMYHHBbIE PEaKLIUU U
3a00JIeBaHMUS.
10 5/6 [MpuHIMIB UIMMYHOTpOTTHOH | 1 6 2 5 -11-
Teparuu.
NMMmyHONIpOodunakTuka.
HTtoro 16 | 48 44 -Il-
Ha3BaHue TeM JieKIMH ¢ yKa3aHUEM 4YacoB
Ne TeMbl JeKnUU Kos-Bo yacoB B
paznena VI cemectpe
1 1. Beenenue B uMmyHosnoruto. IMmynuret. Busst 2
uMMyHHUTeTa. BpoxaeHHblit uMMyHUTET. COBpEMEHHBIE
npeCTaBIeHNs 0 (PaKTOpax KIETOYHOTO U TYMOPAILHOTO
UMMYHHUTETA.
2 2. ImMyHHas cucTeMa, CTpOeHUe, PYHKIIHH. 2
NMMmyHOKOMITETEHTHBIE KIHTKH. [Iponcxoxaenue n
muddepentmporka B u T numdornuros. [Tonstre o Mmapkepax.
3 3.AHTHTEHBI, CBOIICTBa. MUKPOOHBIC aHTUTECHBI. AHTHTCHBI 2

MHKPOOPTaHHU3MOB. AHTHUTEHBI TTIaBHOI'O KOMILIIEKCA




THCTOCOBMECTHMOCTH.

4.I"'ymMopabHBIN M KIETOYHBI MMMYHHBIH OTBET. AHTHTEIA,
KJIACChl UMMYHOTJIOOYJIMHOB, MX XapaKTepucThKa. [ OpMOHEI 1

MCINAaTOPbI HMMYHHOﬁ CHUCTCMBI.

5.0co006eHHOCTH IMMYHHOT'O OTBETA MIPU PA3IUYHBIX
cocTosHUsAX. IMMYHHBIN OTBET MpH O0aKTepUaIbHBIX,
IPOTO30MHBIX, TPHOKOBBIX U BUPYCHBIX HH(PEKIIHIX.
NMmyHosorndeckas naMars. MiMmmyHonornyeckas

HMMYHUTCT.

TOJICPAaHTHOCTD. TpaHCHHaHTaHI/IOHHHﬁ n HpOTI/IBOOHYXOJ'IeBHﬁ

6. UmmyHHBIH cTaTyc. BpoxaeHHbIe U TPHOOpETEHHBIE
UMMYHOACPUITUTHI. METOIBI BBISBICHUS U KOPPEKITUH.

7. ImmyHonarosorus. IMMyHonoruyeckast

U 3a00JI€BaHUA.

TUINEPYYBCTBUTEIBHOCTD (aJieprusi). AyTOUMMYHHBIE PEaKIINU

8. OcHOBBI UMMYHONIPO(DUIAKTUKYA U UMMYHOTEPAITUH.
NMMyHOMOYJSATOPBI.

Ha3sBaHnue Tem NMPAKTUHIECCKUX 3aHSATHII ¢ YKa3aHUuEM KOJIH4YeCTBa YacoB

Ne Ha3BaHne TeM npakTUYECKHUX 3aHIATHI Kon-Bo
paszena 4acoB B
VIVI
cemecTpe
1-2 1. UmmyHutet. Buasl uMMyHHTETA. 2
2. KnerouHnsie (hakTOpbl BpOXKACHHOIO UMMYyHUTETa. ParouuTos. 2
3. Bpoxnennblii utMMyHHUTET. DaKTOPBI BPOKACHHOTO UIMMYHUTETA. 2
4. Jlumbonnnas cuctema. 2
5. IMMyHOKOMIIETEHTHBIE KJIETKH. 2
3-4 6. AHTUTEHBI, KJlaccu(UKaIus, BUbl, CBOHCTBA.
7. AHTUT€HBl MUKPOOPTaHU3MOB. 2
8. AHTUreHbI OpraHu3Ma 4eJ0BeKa. 2

9. Utorosoe 3aHsaTHeE 110 TeMam 1-8.




5-6 10. DHAOreHHbIE MMMYHOPETYJIATOPbl. ['OpMOHBI, LIUTOKHUHBI, UX POJb B 2.
UMMYHHUTETE. ANIONTO3.
11. 'ymopanbHBIN U KJIETOYHBIIT UMMYHHBIA OTBET. 2
12. Arrurena. Kinaccel ”UMMYHOTTIOOYJTHHOB. 2
7 13.  Ceposiormueckass  JUAarHOCTHKa  WHGEKIMOHHBIX  3a00JIEBaHMMA. 2
Knaccudukanust ceponorudeckux peakiuid. Peakmus arriaoTuHanum, ee
Bapuantbl. PIII'A. Peakuus npeuunuranuu, HedTpanuzauuu. Peakuuu c
y4acTHEM KOMILJIEMEHTA: pEeaKIUsl CBS3bIBAHUS KOMIUIEMEHTa, pPEaKLus
0aKTeproIn3a, peaklus reMojn3a.
7 14. Ceponornueckue peakuuu ¢ METKOM aHTureHa wiu antuten (PUD, 2
NOM, PUM).
15. UroroBoe 3ansitue mo remMam 10-14. 2
8 16. HmmyHosnornueckas mnaMath. Pa3inuus nepBUYHOTO M BTOPUYHOIO 2
UMMYHHOTO oTBeTa. OCOOCHHOCTM WMMYHHOTO OTBETa TPH Pa3IHYHBIX
UHQEKIUAX, BBI3BAHHBI3 OaKTepUsMH, BUpYCaMU, TpuOaMu, MPOCTEHIITMMHU.
9 17. Annepruueckue peakuumu. Mexanusmbl u (akropsl B u T 3aBucuMBbIX 2
ajieprui.kiaaccuukanys amiepruueckux peakuuid no JHxemny u Kymoey.
18. Undeknuonnas amneprus. Ajuieprudeckue peakuuu 4 tuna. [IpuHIuns 2
JIMarHOCTUKH, TEPAITUH aJUICPTHi.
19. UmmyHO0rHYeCKasi TOJIEPAHTHOCTh. TpaHCIUIAaHTALIMOHHBIN HMMYHUTET. 2
20. AyTtouMMyHHBIE  peakUMM U 3a0oJeBaHUSA.  AYTOAHTUTEHBI. 2
AytoanTutena. [lpuposa ayTouMMYHHBIX 3a00J1€BaHUI.
. 2
21.IIpoTUBOOIYXOJIE€BbIIf IMMYHHUTET.
10 22. MeTtoap! HccileJoBaHUs UMMYHOTO ctatyca. [lepBuuHble U BTOpUYHbBIE 2
UMMYHOJIePUIMTEL. MeTOIbl TMarHOCTHUKU M KOPPEKIIMH UMMYHOIE(HUIIUTOB.
23. IIpuHIUIBI UMMYHOTPONHOH Tepanuu. UMMyHONpouiIakTHKa, 2
UMMYHOTEpAITHsl.
2
24. UtoroBoe 3aHsaTue 1no remam 18-23.
48
UTOTO
IlepeyeHb ONBITOB, KOTOPbIE NPOBOAATCHA HA MPAKTHYECKUX 3aHATHAX
Ne Ne Paznen
TTnax bI
3aFITH | uCHu HanMeHnoBaHuE 1a00PaTOPHBIX PadoT
A JIHBI
il
1 2 3
IV unmm V cemectp
1 [ 1314 [ 7 [Ceponornmueckass amarHocTMka  MH(EKIMOHHBIX  3a6ONCBAHHIL.




ITocTaHOBKA CEPOIOTMUECKUX PEAKIIUI.

Peakuus arrmotuHanmu, ee Bapuantol. PIITA.

Peaximsa Bumans.

Peakuus npenunuTanyu no ACKoiIu, HEUTpaIu3aluu.

Peakiun ¢ yyacTHeM  KOMIUIEMEHTA: pEaklUMs  CBS3BIBAHUS
KOMILUIEMEHTA, peakiiusi 0aKTepHUOIN3a, PEaKIys reMoJin3a.

5.6 CamocTosiTesibHAsI padoTa 00y4aromerocsi Mo JUCIUIJINHE

Ne
CEMECT

pa

pasznie
Ja

Bunn1 CPC Bcero
Yacos

2

4 5

5/6

1-2

3anonHeHue B pabouedl TETpaau OCHOBHBIX TEPMHHOB
pasnena; u3ydeHus y4eOHON U HaydHOH JIUTepaTyphl;

5/6

[ToAroToBKM K NPAKTHYECKUM 3aHATHSAM - 3allOJIHCHUE B
paboueil TeTpaau OCHOBHBIX TEPMHHOB pa3jeia; U3ydeHHs
yueOHOM U HAyYHOU JIUTEPaTYPBhL. 7

5/6

[ToaroToBka K MPaKTHYECKUM 3aHATHAM - 3allOJHEHHE B
pabodell TeTpaau OCHOBHBIX PHCYHKOB M TEPMHHOB pazjeina
Mopdornorust OakTepuii; HM3yd4eHUS Y4eOHOH | HAyIHOH 8
JHUTEPATYPHL.

5/6

[ToaroToBka K NpakTHYECKUM 3aHATUAM - 3alOJHEHHE B
paboyeil TeTpasy OCHOBHBIX PUCYHKOB U TEPMHHOB pa3jelna 7
busnonorust OakTepuil; W3ydeHHs] y4eOHOH W HaydHOU
JUTEPATYPHI.

5/6

[TonroroBka K NpPAaKTHUYECKUM 3aHATHSIM - 3al0JHEHUE B
paboyeil TeTpaau OCHOBHBIX PUCYHKOB U TEPMUHOB pa3fiena; 7
U3y4yeHHs yueOHOM U HayYHOH JIUTepaTyphbl.

5/6

IloaroToBKka K MPAKTUYECKUM 3aHATUSAM - 3allOJIHEHUE B
paboueil TeTpasii OCHOBHBIX PUCYHKOB U TEPMHUHOB Pa3/iena; 5
U3Y4EHHUs y4eOHOW U HAyYHO! JIUTEepaTyphl.

5/6

PedeparuBubie coobmenus no padoram Koxa, Ilactepa u
MeunukoBa. [loArotroBka K TMPaKkTUYECKHUM 3aHATUAM - 5
3aloJTHeHHEe B paboyeil TeTpajd OCHOBHBIX PHUCYHKOB U
TEPMHHOB pa3fieNia; U3ydyeHUs y4uyeOHOW U  HaydHOU
JTUTEPATYPHI;

5/6

[TonroroBka K MpaKTUYECKUM 3aHATHAM-3aII0JHEHHE B 5
paboueii TeTpaau OCHOBHBIX TEPMUHOB pazjiena HH(EKIHs U
MMMYHHTET; PELIEHUE CUTYallMOHHBIX 3aa4 110 TEME.

5/6

HO}IFOTOBKI/I K IPAKTUYCCKUM 3aHATHAM-3AII0OJIHCHUC B 6
paboueii TeTpau OCHOBHBIX TEPMUHOB pa3jeia; MoAroToBKa
KOHCIIEKTOB-pedepaToB Mo pa3aeny 3KOIOTUs
MHUKPOOPTaHU3MOB.

10

5/6

10

[ToAroTOBKM K MPaKTUYECKUM 3aHATHSAM-3aMI0JIHEHUE B 5
paboueil TeTpaau MPOTOKOJIOB paz/esia MUKpOOHOIornuecKas
JTUArHOCTHKA KOKKOBBIX MH(pEKIN; pedepaTuBHbIE
COOOIIeHNSs IO MUKPOOHOJIOTHYECKOM TUarHOCTUKE THOWHO-
BOCHAJIMTENbHBIX 3a00JI€BaHUN

UTOTO 44




TeMmbl pedepaToB 1o caMoCTOATENbHOI padore o0yyawmmxcs no CPO:

Ne | Pa3nen Tema
1 1 NmMmyHonorus kak Hayka. 3Hadenne padotr M.M.Meunukoga.
2 2,3 @DaxTOphl BPOKJAECHHOIO HMMYHHTETA.
3 4 AHTUT€HBl OPraHHU3Ma YEJIOBEKA.
4 4 DHJIOT€HHBIC UMMYHOPETYJISTOPBI.
S) 7 TpaHcniaHTallMOHHBIA UMMYHUTET.
6 8 [IpoTHBOOITYX0JIEBbIII HMMYHHUTET.
7 10.4 | Amnepruyeckue peakinu. AHAQUIAKTUICCKHH IOK. .
8 10 NmMmyHOIEDUTIATEI.
9 10 AyTonMMYyHHBIC 3a00J1€BaHUS.
10 10 MmmyHonpoduIakTHKa 1 MUMMYHOTEpaIusl.
6. IEPEYEHb OCHOBHOM ¥ JJONOJTHUTEJbHOM JIUTEPATYPHI,
HEOBXOJUMOM 11 OCBOEHUS JUCHUATIIMHBI
6.1. OcHoBHAs JIMTEpaTypa
ITeyaTHbIe HCTOYHUKU
Ne N3nanus KomnnuectBo
9K3EMILISIPOB B
OoubIMoTeKe
1 | 1. XautoB P. M. UMmyHOnorus: Y4ueOHUK Ui BYy30B C KOMIIAKT — 100
muckoM. - M.: I'D0TAP - Menua, 2011 - 320 c.
2 NmMmyHOOTHS 1 aneproyiorus / YUeOHHUK A7l METUIIUHCKUX BY30B 100
// Tlox pen. A.A. Bopo6réBa, A.C. brikoBa, A.B. Kapaynosa.— M.,
[TpakTuyeckas meaununa. — 2006. — 287c.
3 MenuiuHcKasi MUKpOOHOJIOTHS, BUpYycoJIoTusi, uMmmyHosorus / [Ton 650
pen. mpod. JI. b. bopucoa. YuyeOnuk. - M.: Meaumuna, 2001, 2002,
2005. - 528 c.
DJIEeKTPOHHBIE UCTOYHUKH:
MeaunuHcKas MUKPOOHOJIOTHSI, BUPYCOJIOTHS M UMMYHOJIOTHS: B 2 T. Tom 1. [DnekTpoHHBIi pecypc]
1 | : yueOnuk / Ilog pen. B.B. 3BepeBa, M.H. boituenko. - M. : I'DOTAP-Menna, 2016. Pexxum nocryna:
http://www.studmedlib.ru/book/ISBN9785970436417.html
2 | MeaunuHckas MUKpOOHOJIOTHsI, BUPYCOJIOrus U uMMyHoJorus. B 2 1. Tom 2. [DnexkTpoHHsIi pecypc]
: yueOnuk / [Tox pen. B.B. 3BepeBa, M.H. Bboituenko - M. : [DOTAP-Menua, 2016. Pexxum mocrymna:
http://www.studmedlib.ru/book/ISBN9785970436424.html
6.2. JlonosiHUTEJIbHAS JIMTEPATYypa
IleyaTHble HCTOYHHKH:
Ne N3nanus KomnuectBo
9K3EMILISIPOB B
O6ubInoTeKe
1 | Apannuk I'.H. Knuauyeckas UMMYHOJOTHS M ajIEproJIOTUs: AJis 100
CTYJ.CTap.KypcoB, Bpauei, HMMMYHOJIOTOB, aJJIeproyioroB
/T".H.Apanauk.-M:MHA, 203.-604 c.
2 | XantoB,P.M. Wmmynonorus: armac/ P.M.XautB, A.A.SpunuH, 25



http://www.studmedlib.ru/book/ISBN9785970436417.html
http://www.studmedlib.ru/book/ISBN9785970436424.html

b.B.ITnernn.-M..I'50TAP-Menua, 2011.-624 c.

3 | PykoBoICTBO K TPAKTUYECKUM 3aHATHSAM TI0 MHUKPOOHMOJIOTHH, 20
MMMYHOJIOTH ¥ BUPYCOJIOTHH C WJUTFOCTPUPOBAHHBIMH 3agadamu //
noA. pea. A.A.Bopoorera u B.H.Ilapesa — M.,MUA — 2007. — 470 c.

4 | Ilneitgop [x. Harmsmnas wmmynonorusa. Ilep. ¢ anrn. - M. — )
I'SO0TAP Memunmna, 2000. - 95 c.

5 | MeauuuHcKas MUKpOOUOJIOTHSI, BUPYCOJIOTHS U UMMYHOJIOTHS 60
/Y4aebnuk nmox pen. mpod. A.A.CooriuakoBa B.b.-CI16., M.-2008.-
532 C.

3J'ICKT£)0HHLIG HCTOYHHUKH

Ne N3panusa

1 2

MukpoOroIOTHSI, BUPYCOJIOTHUS 1 UMMYHOJIOTHSI: PYKOBOJICTBO K JJAOOPATOPHBIM 3aHATHSIM
[DnexTpoHHBIH pecypc] : yuebd. mocobue / mox pea. B.b. Cooituakoa, M.M. Kapanana. - M.
: 'DOTAP-Menua, 2015. Pexxum nocrymna:
http://www.studmedlib.ru/book/ISBN9785970435755.html

MuxkpoOuosiorus, BUpyCoJOTusi U UMMYHOJIOTHS: PYKOBOJCTBO K JJa0OPaTOPHBIM 3aHATUSAM
[DnexTponHsIil pecype] / moxa pen. B.b. CooiiuakoBa, M.M. Kapanamna - M. : I[DOTAP-
Menua, 2014. Pexxum nocryna: http://www.studmedlib.ru/book/ISBN9785970430668.html

3 | MuKpoOHOJIOT S, BUPYCOJIOTHS: PYKOBOJCTBO K MTPAKTHYCCKUM 3aHITHSIM [ DJIEKTPOHHBIH
pecypc] : yue6. mocooue / 3sepes B.B. [u ap.]; mox pen. B.B. 3sepeBa, M.H. boiiuenko - M.
: I'D0TAP-Menua, 2015. Pexxum nocrymna:
http://www.studmedlib.ru/book/ISBN9785970434956.html

4 | OCHOBBI MUKPOOHOJIOTHH M UMMYHOJI0THH [DnekTpoHHbIid pecypce] / [lox pea. B.B. 3sepera,
M.H. boituenko - M. : [DOTAP-Menua, 2014. Pexum noctyna:
http://www.studmedlib.ru/book/ISBN9785970429334.html

5 | Mukpobuomnorusi 1 ummyHosnorus. [IpakTukym [ DnekTpoHHBIH pecypc] : yueb. mocodue / P.
T. Mannanoga - M. : [DOTAP-Menua, 2013. Pexxum nocryma:
http://www.studmedlib.ru/book/ISBN9785970427507.html

7. IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«uHTepHeT»: Caiimbl

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MH

[lpy wW3yYeHWUW AUCHUILTAHBI MPUMEHSIOTCS OOIIMN TAaKeT JTOKYMEHTOB HHTEPHET —
MaTepHasIoB, MPEJIOCTABISAIONIMX IMPOKHE BO3MOKHOCTH JIJISI COBEPIICHCTBOBAHHS BY30BCKOM
MOJITOTOBKA 1O HOPMAJIbHOW (DU3MOJIOTHU C LENbK0 YCBOCHHUS HABBIKOB 0O0pa3oBaTeIbHOMN
nesrenpbHOCTH.  CTaHIApTHBIMH — BO3MOJKHOCTSMH  OOJIBINIMHCTBA — NPOTPAMM  SIBJISTFOTCS
peanu3anys JAUJAKTHUYSCKOTO TPUHIMIIA HATJISTHOCTH B OOYYEHWHU; UX HUCIOJIB30BAHUE JaeT
BO3MOYKHOCTh CTYJCHTaM MPHUMEHSATh JUIS PElIeHHs 00pa30BaTeIbHON 3aJadyd pa3IHdHbIC
CIOCOOBI.

MeTopl 00y4eHHUs C UCIIOIb30BAHUEM HH(DOPMAITHOHHBIX TEXHOJIOTHIA.

K MeTogam o0yueHHs ¢ MCIIOJIb30BaHHEM MH()OPMAIMOHHBIX TEXHOJIOTHH, TPUMEHSIEMBIX
Ha 3aHATUAX M0 aucnuiunie «HopmanbHast GU3HOIOTH», OTHOCSTCS:

KOMITBIOTEPHOE TECTHPOBAHUE;

JIEMOHCTpAIHs MyJIbTHMEINHHBIX MAaTEPHAIOB, B TOM YHUCIIC BHICO(DHUIBMOB;
nepeveHb TOMCKOBBIX cUCTeM (IrIoniaaka mooodle.dgmu.ru).

nepeveHb SHIUKIONEANIECKUX CalTOB.



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

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
CaeeHusi 0 MaTepHaJIbHO-TEXHHYECKOM O0eclie4eHHH, He00X0AMMOM /111 OCYLeCTBJICHUS
00pa30BaTeJILHOIO IpoLecca M0 AUCIHUILINHE

Anpec Cob6ctBenHo | Haumenora | Haznauenwue HaunmenoBanue | OcHaiieHHO Ilepeuenn
Ne | (mecromon | cTh HUE OCHAIIEHHBIX CHETATEHBIX CTh JUTICH3UOH-
m/ | OXeHHue) | WiH TUCIHIUINH | 3aHUN,CO0pY | TIOMEIIEHWH U | CTIelHaTbHBI HOTO
i 30aHMsA, | ONEPaTHBHOE Bl JKEHHH, MOMEIICHUH X MPOTPaMMHOT

CTpOCHHUS, | yIpaBJieHHUE, MOMEIIECHUI ™, JUIst MOMEIICHUH 0
COOPYKEHH | XO3SICTBEHH TEPPUTOPHIl C | CAMOCTOATENBH u obecrieyeHusl.
A, oe yKa3aHueM oii paboTHI MIOMELICHUI PexBusutst
MOMEIICHU | BEJCHHE, TUTOILAAN JUTs MOJTBEPKAAI0
s apeHna, (xB.M.) CaMOCTOSITE IET0
cybapeHn/a, JTHHOU JIOKYMEHTa
0e3Bo3Me3 - paboThl
HOE
MOJIb30BaHHE
1 2 3 4 5 6 7 8
VYnll.Amu | Onep. Muxkpo6uon | Jlns yueOHoro | mms VIS [Tepeuenn
era 1,3 YOpPABICHUE. | OTHS, Y HAy4HOTO JIEKIIMOHHBIX JIEKLHWOHHBI | IIporpam-
3Tax BUPYCOJIOTH | 00pa30BaTeNbH | 3aHATHH - X 3aHATHI:-- | MHOTO
b oro mporecca 3aiel Ne2 u ---- obecrieyeHus
Ne3) Ui (Win HOME
Brokopyca, npaktudeck | 10 Russian
3al. ux OLP
Moppoxop- 3aHATHI:---- | (CyOnuiueHsu
myca | - OHHBI
TUTS IIepconanb- | noroBop
MPaKTUYECKUX HbIC Tr000044429
3aHSITUU (ayH. KOMIIBIOTEP oT
No BI-3; 08.12.15r.);
68,76,81,78,79 Kaspersky
,97,98,3) Kcepoxkc Edition
xomuata juis | Canon  FC- | Security s
CPO — 4. 128 ; OusHeca —
V. Oepx | CranpapTHbIii
naGopatopusi - | S TIPOEKTOP Ru_ss_lan
Nog2. -2, Edition. 100-
Hayun. na6op. [Mpunrep 149 Node
No77 Ja3€pHBIN (JInmeH3nOHH
ACCHCTEHTCKA HPLJ-1; BIif TOTOBOP
4 No5 M®Y | Ne 1081-2015
TloneHTeKas hp LaserJet | or
Nog4 Pro-1 14.}0.20151");
W T.]. Office
Ka6. 3aB.
Kadpenpoii Ut ProPlus 2013
NoSO camocrosite | RUS OLP NL
JTBHOU Acdmc
[Ipenaparopck .
paboTHI:- (moroBop
ast Ne83 (macmopt NoJIIT-026 ot
Kaxnou 16.10.13r) u
ayIATOpHHA | T.X.)
HIIN
MTOMEIIEHUS

C YKa3aHHeM
BCETO
OCHAIIICHHSA)




10. KAJAPOBOE OBECIHEYEHUE
Csenenus 0 KapoBoM oOecriedeHnH, HeOOX0JUMOM ISl OCYIIECTBICHUST 00pa30BaTEIBHOTO MPOIIecca 110 AUCITUTUINHE
O011ee KOIMYECTBO HAYYHO-TIEAATOTUIECKUX PaOOTHUKOB, PEATU3YIONINX AUCIUILINHY -14 e,
O011ee KOJIMYECTBO CTABOK, 3aHUMACMBIX HAYYHO-TICIarOrMUECKUMHU pa0OTHUKAMHU, PEaTU3YIOIIMMU AUCIUIUIHHY — 13,5 CT.

Ne | ®DHO Ycaosus 3anumae | [lepeueHnb Oo60pazoBanue YpoBenb O0bem CBeneHust o | Oomm
npenogaBaTeJist NpUBJICYCHUSA Mas npemnoaaBaemMsl | (Kakoe oOpa3zoBanus, yueOHoi JONMOJTHUTEIBbHOM i
(IUTATHBII, MOJKHOC | X JHCIHHUIUINH | 00pa30BaTeJIbH | HAUMEHOBAHHE | HATPY3KH npodeccHoOHATIBLHOM CTaXK
BHYTPEHHUIA Th, COTrJIACHO oe yupe:kaeHHe | CHeNUAJbHOCT | MO o0pa3oBaHMH, I'oj pa6ot
COBMECTHTE]b, | yUeHasI yueOHOMY npogeccHoHajl | U MO JUIJIOMY | THCIHILIMH bl
BHELIHU cTeneHb/ | IJIaHy BHOI'0 ,HaMMeHOBaHHE | € (noast
COBMECTHTE/Ib, | yUeHOe oOpa3oBaHus NPHCBOEHHOM CTaABKH)
110 I0T0BOPY 3BaHuUe OKOHYWI, roj1) | KBaaudukauu
|
Ilo ITo
CICIMATILHOC | MEJaroruke
TH u
TICUXOJIOTHH
1 | Omaposa C.M. . 3aB. xad., | Mukpobuonorn | JIMU, 1982 Crenmanuret, | 1 cT. 2018 2018 36 ner
n.60.1., sI, BAPYCO- seuebHoe 7eo, o0
JOLIEHT JIOTHS. Bpad-JIeueOHNK 10 ten.
NmvmyHonorus
2 Cannos M.C. M. 3aB.yuebH | Mukpobuonoru | JII'MU, 1970 Cnenuanurer, Ict. 2016 40 net
Oif YacTw, | s, BUPYCO- nedeOHOE Jeno,
JIOLIEHT JIOTHSI. Bpayv-JIeueOHUK
NmMmyHostorHst
3 apyesa T.B. . K.M.H., Muxkpobuosnoru | II'MU, 1966 Crieripanurer, 1cr. 2015 49 ner
JIOLIEHT sI, BUPYCO- nedeOHoe J1eo,
JIoTHSL. Bpayv-JIeueOHUK
NmMmyHost0THS
4 T'asues I'.M. It. Km.u., Muxkpobuonoru | JII'MU, 1979 Crenuanaurer, ler. 2016 2018 19 ner
JIOLICHT sI, BUPYCO- nedeOHoe J1eo,
JIOTHSL. Bpau-Jie4eOHNK
5 Hcaesa P.1. L. KM, Muxkpo6uonorn | AI'MA 2000 Cnenyanurer, 1 cr. 2014 2017 18 mer
JIOLICHT s1, BUPYCO- nedeOHoe J1eo,




JIOTHSL. Bpau-JeueOHUK
NmMmyHosorust
6 Caunpgosa b.M. . KM, Muxkpo6uonorn | II'MA 1999 Cnenuyanurer, lcr 2018 2018 19 ner
JIOLEHT sI, BUPYCO- neueOHOE /IeNo,
JIOTHSL. Bpad-JIeICOHHUK
NmvmyHoorHst
7 AnmeBa A.N. . KM, Muxkpo6uonorn | II'MA 1997 Cnenupanurer, 0,5cr 2014 2017 19 ner
TOIEHT s, BUPYCO- nede0Hoe /1eIo,
JIOTHSL. Bpau-JeueOHUK
NmMmyHosorust
8 KacymoBa A.M. . K.m.H., Mukpobuonoru | JI'MA1999 Crenmanurer, ler 2014 2017 19 ner
ACCHCTEHT | sI, BUPYCO- neueOHOE /Ieo,
JIOTHSl. Bpay-j1eueOHUK
NmvmyHonorus
9 Kopkmacosa M.A. . K.m.H., Muxpobuonoru | JII'MA 1975 Crenmanurer, ler 2016 2016 8 et
accuc- sI, BAPYCO- neueOHOE /Ieo,
TEHT JIOTHSL. Bpay-j1eueOHUK
NmMmyHonorust
10 | Caunosa II.C. . Accuc- Muxpobuonoru | JI'MA 2007 Crenmanurer, ler 2014 2014 11 mer
TEHT sI, BAPYCO- neueOHOE /Ieo,
JIOTHSL. Bpayv-JIeueOHUK
NmvmyHonorus
11 | KOcymosa M.T. M. Accuc- Muxkpo6uosnoru | AI'Y 2005 Cnenuanurer, lcr 2015 2017 7 net
TEHT sI, BAPYCO- neueOHOE JIeo,
JIOTHSI. Bpay-JIeueOHNK
NmvmyHonorust
12 | Monnaea A.M. L. Accuc- Muxkpo6buosiorn | JITMA 2011 Cnenyanurer, lcr 2019 2019 5 et
TEHT sI, BAPYCO- neueOHOeE JIeo,
JIOTHSl. Bpay-JIeueOHNK
13 | Amxumycaena C.P. Accuc- Muxkpobuonoru | AI'MA 2007 CrienmaanTer, 0,5ct 2019 2019
TEHT sI, BAPYCO- neueOHOE JIeo,
JIOTHSL. Bpay-JeuyeOHUK
14 | Axmemosa P.C. . Accuc- Muxkpobuonoru | JITMA 2003 Croenuanurer, 0,5 cr. 2019 2019
TEHT a1, BUPYCO- nedeOHOe JIeo,
JIOTHSL. Bpau-ie4eOHUK




12. JUCT BHECEHMSI U3SMEHEHUI B PABOYYIO ITIPOTPAMMY

W3menenus B pabo4yio IporpaMMy BHOCSTCS Ha OCHOBAaHUH ITPUKA30B U PACTIOPSKEHUH

pPEKTOpa, a TAK)KE HA OCHOBAHHUH PEIICHUN O COBEPIICHCTBOBAHUH YUCOHO-METOINIECKOTO

o0ecrnieueHns TUCIUIUIMHBI, YTBEPKJACHHBIX HAa COOTBETCTBYIOIEM YPOBHE (pElIeHUE YIECHOTO

coseta), [IKMC u perucTpupyroTcs B JUCT U3MCHEHH.

JIucT perucrpanuy M3MeHEHUH B pabodyio IporpaMmy

VY4eOHsIii TO

Jara u HOMED
HU3BEILIEHUs 00
H3MEHEHNH

PexBU3UTHI
MIPOTOKOJIA

Pasznen, nogpazneneuue

ITonmuce
PETUCTPHUPYIOIETO
W3MEHEHUS

20 -20
20 -20
20 -20

20 -20
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KAPTA KOMIIETEHIIMI OBYYAIOIIEIOCS1, POPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCIIAITJIMHBI «Mukpodnosnorus, BUPyCoOJI0Tus»

(I)opanyeMble B IIpouecce n3ydyeHus yqeﬁnoﬁ JAUCHHUIIIMHBI KOMIICTCHIIUMA

HaunmeHnoBanme
KaTeropuu
(Tpyrms)
KOMIIETCHITUH

1 2

OO01mexyIbTYpH OK-1: cnocoOHOCTH K a0CTPAKTHOMY MBIILJIEHUIO, AHAJIU3Y, CHHTE3Y
ble

KOMIIETEHIHH | - 3uarb: CTpykTypy ¥ (YHKIMH WMMYHHOWH CHUCTEMBbI UYEJIOBEKa, €€
BO3PACTHBIE OCOOEHHOCTH, KJIETOUHO-MOJIEKYJISIPHbIE MEXaHU3MbI PA3BUTUS U
(GYHKIMOHMPOBAHUST HWMMYHHOW CHCTEMBI, OCHOBHBIC JTallbl, THUIIBI,
T'eHETUYECKUH KOHTPOJIb UMMYHHOI'O OTBETa, METO/Ibl MMMYHOAMArHOCTHKH;

YMeTh: MOIB30BaTHC YI€OHOH, HAYYHOH, HAyYHO-TIOMYJISIPHOM
JIUTEpaTypoi, cerbio HTepHeT /Ui npodecCOHAIbHON 1eATEIbHOCTH

Buaagers: 6a30BbIMH TEXHOJIOTHSIMH IpeoOpa3oBaHus HH()OPMAIIH:
TEKCTOBBIE, TAOJIMYHBIC PEAKTOPbI, MOUCK B ceTH MHTEpHeT

OK-5: roTOBHOCTD K caMopa3BuTHUIO, CamMmopeaau3alnuu,
caMooﬁpamBaHnm, HCIIOJBb30BAHUI0O TBOPYECKOI'0 NOTCHIIMAJA

3HaTb: OCHOBHBIC AOCTHXKCHUS B UMMYHOJIOTUN

YMeThb: M0JIb30BaThCS Y4eOHO, Hay4YHO, HayYHO-TIOMYISIPHON JTUTEPATyPOid,
ceTbio MHTEpHET 1715 TpodeCCHOHANBHON ACSITEITLHOCTH

Baagers: 6a30BbIMU TEXHOJIOTUAMHU ITPE0Opa3oBaHUs HH(GOPMALIUU:
TEKCTOBBIE, TAOJMYHbIE PEAAKTOPHL, NOUCK B ceTu MHTEpHET

Oobmenpogeccu | OIIK-1: roroBHOCTH pemiaTh CTaHAAPTHbIE 3a4a4u NPodeccHOHAIBHOI

OHAJIbHbIE AeATeJbHOCTH c HCIIO0JIb30BAHHEM HH(OPMALMOHHBIX,
KOMIeTeHIuH | OmbauorpaguyecKux pecypcoB, MeAUKO-0M0I0TMYEeCKONH TEPMHUHOJIOTHH,
HH(POPMANMOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTMH M y4€TOM OCHOBHBIX
TpeOoBaHM NH(OPMALIMOHHOMH 0e30IACHOCTH

3HaTh: pelIeHue CTaHIaPTHBIX 3a/1a4 MPO(HeCCHOHAIBHON AEATEIbHOCTH C
HCI0JIb30BaHNEM MH(POPMAIIMOHHBIX, OMOIMOrpadUuecKux pecypcoB, MEIUKO-
OMO0JIOTNYECKOI TEPMUHOJIOTHH, HHPOPMALMOHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTHI U y4eTOM OCHOBHBIX TpeOOBaHUI MHPOPMAIIMOHHOM
0e30macHOCTH

YMeThb: UCNIONB30BaTh CYIIECTBYIOUINE U HOBEHIINE HMH(OPMaLMOHHbIE
TEXHOJIOTHH

Baanersb: Bi1aseTh MIMMYHOJOTHYECKON U MEIMKO-OMOTIOTHIECKOM
TEPMHUHOJIOTHEH ¢ yueToM TpeOoBaHUI 6e30MacHOCTH

OIIK-5: cnoco0HOCTH U TOTOBHOCTHIO AHAJTU3UPOBATH Pe3yJabTAThI
COOCTBEHHOI 1esITeIbHOCTH 1JIsl PeJ0TBPALeHNs NPOo(ecCHOHAIBHBIX
o1u0oK

3HaTh: IpaBUJia pa6OTBI B JICUYCOHBIX H JAUAarHOCTHYCCKUX ITOMCIICHUAX
MCIHUIMHCKUX opraHH3aum71 HMMYHOJOTHYECKHUE METOAbl JUArHOCTUKHU
3a6OHCBaHHﬁ, B COOTBCTCTBHHU C TpeGOBaHI/IﬂMI/I HOPMATUBHBIX TOKYMCHTOB.

YMerb: Moab30BaThCS Y4eOHOM M cCHEeUalbHON, HAaydHOH JUTEpaTypoil,
IIpaBWIaMH yCTAHOBJIIEHHBIMM npukazamu M3 P®, cersto MHTepHerT.
[IpoBOANTH  CpaBHUTENBHBIM  aHANW3 TOJNYYEHHBIX U  pedepeHTHBIX
pe3yabTaToOB




Buaaaerb: naHHBIMU [0 HOpMATUBAaM PE3YJIbTATOB Pa3JIUYHBIX
MMMYHOJIOTHYECKHUX UCCIIEJOBaHHUM, HaBbIKaMU pabOThI C HOPMAaTUBHOMN
JUTEPATypoii U ceThio IHTEepHET.

OIIK-7: roTOBHOCTH K HCMOJIb30BAHHIO OCHOBHBIX (PU3HKO-XHMHUYECKHX,
MaTeMaTH4YeCKUX M NHBIX eCTECTBEHHOHAYYHBIX OHATHH U METO/10B NMPH
peuieHUH NpogecCHOHAIBHBIX 33124

3HaTh: CYHICCTBYIOIUEC HOPMATUBHBIC CCTCCTBCHHO-HAYYHBIC ITOHATHA,
METOAbI U I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTHH ITPU PCIICHHUN HpO(l)eCCI/IOHaJ'II)HBIX
3aaad.

YMeThb: UCT0Ib30BaTh HHPOPMAILIMOHHBIE TEXHOJIOTHH B CUCTEME
00pa30BaHMs ¥ NP PEIICHUH MTPO(HECCHOHABHBIX 33124

Buiasern: ecTecTBEHHOHAYYHBIMU OHATHUS, METOJaMU U MH(MOPMALIMOHHBIMU
TEXHOJIOTUSIMH ITPH PELICHUH PO eCcCHOHATBHBIX 3a7a4.

ITIpodeccnonann
HbIe
KOMIIeTeHIIUH

IIK-5: roToBHOCTBH K cOOpPY M aHAJIU3Y KAJI00 MANMEHTA, JAHHBIX €ro
aHaMHe3a, pe3yJbTaTOB 0CMOTPA, JIA0OPATOPHBIX, HHCTPYMEHTAJIBHBIX,
NaT0JIOr0-aHATOMMYECKHX H HHBIX MCCJIeJOBAHUI B LeIAX
PACNO3HABAHUSA COCTOSTHUS MJIM YCTAHOBJIeHUS (haKkTa HAIMYMSA WM
OTCYTCTBHS 3200/1€BaHUS

3HaTh: OCHOBHEIC MNPUHIMUIIBI 1 METOALI W MECTOJAUKHW HWMMYHOJIOTHYCCKOIO
HCCICAO0OBaHNUA, JUAHOCTUYCCKUC KPUTCPUH OLCHKH PE3YyJIbTATa

YMmerhb: IIPOU3BCCTU C60p NEPBUIHOI'O UMMYHOJIOTHYCCKOT'O dHAMHE34a.
3anoJIHUTh IMIPOTOKOJI HCCICAOBAHUSA, TIOCTABUTH CEPOJIOTMUYCCKYIO PCAKIIUIO.

Baanern: CCPOJIOrMYCCKOMMHU METOJaMU UCCIICAOBAHM.

~

IMK-21: cioco0HOCTH K YYACTHIO B NPOBEIEHNH HAYYHBIX HCCJIE0BAHUM

3HaTh: AKTYaJIbHBIC HpO6J’ICMBI MCHHHHHCKOﬁ HMMYHOJIOTUHU U OCHOBHBIC
IMIPHUHOWIBI TPOBCACHUA HAYUYHBIX UCCIICAOBAHW

YMmern: IIPUMCHATH HA MMPAKTUKC HAYYHBIC 3HAHU S

B.]'Ia}fleTb: HOBEUIITNMHU MCETOJaMH U METOJUKAMU IJI COBEPIICHCTBOBAHM A
AUAardHOCTUKH I/IH(I)GKI_II/IOHHBIX 3a00JIeBaHUI

IK-22: roToBHOCTH K Y4aCTHIO BO BHe[pEHHH HOBBIX METO/I0B U METOIHUK,
HANPABJICHHBIX HA 0XPaHY 310POBbsI TPAKIAH

3HATH: IPUHIUITBI UMMYHOJOTHYECKON TUArHOCTUKU HH(EKITMOHHBIX
3a00J1€BaHN C MPUMEHEHNEM HOBBIX METOJIOB

YMeThb: IPUMEHSATH Ha PAKTUKE HOBBIE METObI JUIsl TUArHOCTUKU
MH(EKIMOHHBIX 3a00J1€BaHUI

Baaners: HOBEHIIMMHU METOJIaMU UMMYHOJIOTHYECKON U MOJIEKYJISIPHO-
OMOJIOTUYECKOU IMAarHOCTHUKH 3a00JIEBaHUNA




YPOBEHb YCBOEHUS KOMITIETEHIUI IO JUCIIATLIMHE
«MMMyHoOJI0THS»

Komnemenyuu ne

ITo pesyabTaTam

He MOJIYYE€HBI OTBETHI 110 0a30BBIM

oceoenvl KOHTPOJIbHBIX MEPONIPUSTHI | BOIPOCAM JUCHUILIUHBI
MOJIy4YeH pe3yJbTaT MeHee
50%

bas3zoswiii yposens [To pe3ynbraram KOHTPOJIBHBIX | OTBETHI HA BOMPOCHI U pELICHUs
MEPOIPUATHIH MMOITy4YeH MOCTaBJICHHBIX 33/1a4 HEIOCTATOYHO
pesynbrat 50-69% noJiHble. JIoruka u mocine10BaTeIbHOCTh B

pElIeHUH 3a]1a4 UMEIOT HapylieHus. B
OTBETAX OTCYTCTBYIOT BBIBOJIBI.

Cpeonuii ypogens ITo pe3ynbrataM KOHTPOJIbHBIX | JlarOTCsI MOJTHBIE OTBETHI HAa TOCTABIICHHBIE
MEpPOIPUATHH MOTy4EH Bonpockl. [lokazaHo ymeHue BbIIEIATh
pesynbrat 70-84% PUYMHHO-CJICACTBEHHBIC CBs3H. [Ipn

pEeLIeHNH 3a]1a4 JOIYIIEHbI
HE3HAYUTENbHbIE OIUOKU, UCTIPABIICHHBIC
C MIOMOILIBIO «HABOJSAIIUX) BOIIPOCOB
npernoaaBarersl.

IIpoosunymeutii [To pe3ynbraram KOHTPOJIBHBIX | OTBETHI HA MTOCTABJICHHBIE BOITPOCHI

VPOBeHb MEPOIPUATHIA MMOTy4eH MOJIHBIE, YETKHE, U Pa3BEPHYTHIC.
pe3yabTat BbIie 85% Pemenus 3aga4 1OruyuHel, J0Ka3aTeNIbHbI U

JEMOHCTPHUPYIOT AaHATTUTHYECKUE U
TBOPYECKUE CLIOCOOHOCTH CTY/IEHTA.
Kountposmpyemsie HaumenoBanue pasaesa IMCHUILIHH OueHo4HBIC CPECTBA
KOMIIeTEeHIIUN
Texkymmi KOHTPOJIb
1.BBenenne B UMMYHOJIOTHIO. TecThl
OK-1, OK-5 Nmmynuter. Buasl uMmyHurera. CobecenoBanue
Bpoxnennsiii ummynuteT. CoBpemennsie | M T.1.
npecTaBieHus 0 GaKkTopax KIETOYHOTO U
I'YMOPaJbHOTO HMMYHHTETA.
OK-5,01IIK-7 2. ImMyHHas cucteMa, CTpOeHHE, Pedepar no teme 3ansTus,

¢byHkuu. IMMyHOKOMITETEHTHBIE
KIHTKU. [Ipoucxoxnenue u
muddepennponka B u T numdonuros.
[TonsiTHE O Mapkepax.

coOeceJ0BaHKE, TECTHI.

OK-1, OK-5, OIIK-5

3.AHTUTEHBI, CBOWCTBA. MUKPOOHBIS
AQHTUTE€Hbl. AHTUTE€HBl MUKPOOPTaHU3MOB.
AHTHUTreHBI TJIABHOTO KOMILJIEKCA
TUCTOCOBMECTHMOCTH.

KonTponbhas pabota
TecThl
Co0OecenoBanue

OK-5,
OIIK-1 IIK-5, TIK-
21

4.I'ymopaibHBIN M KJIETOYHBIN HMMYHHBIN
OTBET. AHTHTENA, KJIACCHI
MMMYHOTJIOOYJIMHOB, UX XapaKTepUCTHKA.

KonrtpomnbHas pabota
Tectrl
CobecenoBanue




I'opMOHBI ¥ MEIMATOPBI UMMYHHOM

Ur.no.

CHCTEMBI.
OK-5, OIIK-5, 5.0c00€HHOCTH UMMYHHOTO OTBETA IIPU TecTbl
OIIK-7, PasIMUHEIX cocTosHuAX. IMmyHHEI oter | CoOecenoBanue
npy GaKTEPUATBHBIX, TPOTO30MHBIX, Kosuoxsuym
I'pUOKOBBIX ¥ BUPYCHBIX MH(EKIUAX.
HMmMmyHoONOrnueckas namsrhb.
HMMMyHOIOTHUY€CKasi TOJIEPAHTHOCTb.
TpaHcIyIaHTaIlMOHHBIN U
IIPOTUBOOITYXOJIEBBI UMMYHHUTET.
OIIK-7 6. UmmyHHBIH cTaTyc. BpoaeHHbIC 1 Tectol
MpHUOOPETEHHBIE UMMYHOIE(PUITUTHI. CobecenoBanue
MeTo bl BBIBIEHHS U KOPPEKIIUH. Kosnnoxsuym
OK-5, OIIK-7 7. IMMyHODIaTONOT Ul Tectol
NMmyHOnorngeckas CobecenoBanne
TUIEPYYBCTBUTEIBHOCTD (QJIIIEPIHs).
AyTOMMMYHHBbIE PEaKIIUU U 3a00JIeBaHUSL.
OK-5, OIIK-1, 8. OCHOBBI UMMYHOTIPO(DUITAKTHKH U TecTbl
OIIK-5 MMMYyHOTEepanuu. IMMyHOMOIYIATOPBI. Cobecenosanne

IIpoMe:KyTOUYHBIH KOHTPOJIb

Bce komMneTeHnum,
¢popmupyembie B
npouecce 0CBOCHUs
AUACHHUILIMHBI
«HopmaiibHasn
(usunonorus»

3auer

OK-1, OK-5, OIIK-
1, OIIK-5, OIIK-7

3auer nmo HMMYHOJIOTUHA

TecTsl, ycTHOE coOeceoBaHUE

1o ouieram.

OIEHOYHBIE CPEACTBA JIs1 TPOBEAEHUSA TEKYLIEI'O KOHTPOJIA

BOHpOCBI K 3a4CTy CKETrOoAHO OOHOBJISIIOTCS U KOPPCKTHUPYIOTCSA B COOTBETCTBUU C pa60qe171

POrpaMMoOii o y4yeOHOMN AUCHIHUILIMHE.

1. VmmyHHas cuctema: opraHu3amnus U QyHKITHS.

2. MenuaTopbl MMMYHHOM CUCTEMbI: IMMYHOIIUTOKHMHBI (MHTEPICHKHHBI, UHTEP(HEPOH,

TYMOPHEKPOTU3UPYIOMUH (HaKTOP, KOJOHUECTUMYIHPYIOMUNA (hakTop U 1p.).

3. MexkieToyHas Koorepauus B M(MMyHOTeHe3e. MexaHu3M “IBOHHOro pacro3HaBaHus”’

Yy>KEpPOAHONW aHTUT€HHOW NH(OPMAaLIUH.

e

KHOH&J’IBHO-CGJ’ICKHHOHH&H TCOpUSA UMMYHUTCTA.

5. NmMmyHonormveckas mamsTh: Npupoja, OMOJIOrHYecKoe 3HaUCHHE.




o

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.

21.
22.

23.
24.

25.

26.
27.

28.

29.

30.
31.

32.

33.
34.

35.
36.

NMMmyHOIOTHY€ECKast TOIEPAHTHOCTh: IPUPO/Ia, OMOIOrMYECKOe 3HAaUeHUE U TIOCIeICTBUS CPbIBa
MMMYHOJIOTMYECKOH TOJIEPAHTHOCTH.

AHTUTEHBI. AHTUTEHHbIE IeTepMHUHAHTHI. [IpoTekTuBHBIC aHTUTeHBI. [ToTHOLIEHHBIE U
HEIOJIHOLIEHHbIE AHTUT€HBI.

AHTUTEHHas CTPYKTypa MUKpoOoB. CepoupeHTrudukanus OakTepHii.

['yMopasbHbIE U KJIETOUHBIE (haKTOPBI HeCTIeHU(PUIecKoi 3amuThl. Bo3pacTHbie 0COOCHHOCTH.
Cucrema komiuiemeHnTa. Kinaccuueckuil 1 allbTepHATUBHBIN ITyTH aKTUBAaLMU. Bo3pacTHbie
OCOOEHHOCTH.

daronuTapHas peakius, pojib JIM30COMHOr0 anmnapara ¢aronutoB. Kputepuu olieHKH CHCTEMBbI
¢arouurosa. BozpactHsie 0cOOEHHOCTH (haronuTosa.

['yMopanbHbIli UMMYHHBIN OTBET: KJIaCChl UMMYHOTTIOOYJIMHOB, BO3pacTHAs AMHAMUKA,
3alUTHAs QYHKIKS AHTUTEN TPU UHQEKIHH.

Ponb cekpeTopHBIX UMMYHOTJIO0YJIMHOB B MECTHOM UMMYHUTETE Y Ie€TEH U B3POCIBIX.
HNmmyHHBIE PaKTOPHI )KEHCKOTO IPYJTHOTO MOJIOKA.

Kierounsiit UMMyHHBIN OTBET: cyoronyssnus T-muMQonuToB, UX 3HaYCHUE B
IPOTUBOBUPYCHOM, TPAHCIIAHTALIMOHHOM U IIPOTHUBOOIYX0JIEBOM UMMYHUTETE. Bo3pacTHble
O0COOCHHOCTH KJIETOYHOTO UMMYHHUTETA.

Peaknus anturen-antureno. I1oyHbIe M HENOJIHBIE AHTUTEINA.

MoHOpenenTopHbIe arrTiOTHHUPYIOLIUE CHIBOPOTKHU. J{HarHOCTUKYMBI.

Peaknus arrmotiuHanuy u ee BapuanTsl (0akrepuanpaas PA, PHI'A, koarrmotuHanus, 1atexc-
arrJrOTHHAITHA ).

Peakuust remarrnoTHHaLMK, TOPMOKEHUS TEMArTIIOTUHALIMY U FreMaicopOLuu B
BUPYCOJIOTUYECKOM MPAKTUKE.

Peakumst npenunuranuu. [penunuranus B reie. UMMyHOAIEKTpOdopes.
VMMyHOTIOMUHECIICHTHBIN METOJ U €r0 MPUMEHEHNE B IMATHOCTUKE NH(DEKIIMOHHBIX
3a00JI€BaHUH.

Peakuust cBsi3pIBaHMs KOMILTIEMEHTA. Peakiuss IMMYHHOTO T€MOJIH3a.

TBeproda3zublii UMMyHO(DEPMEHTHBIN aHAJIN3: IPUHIUI, IPUMEHEHHE 11 1a00paTOpHO
JIMarHOCTUKU MH(EKIMOHHBIX 3a00/1€BaHuil.

MeTo/1bl OIIEHKM IMMYHHOTO CTaTyca OpraHu3Ma.

Oco6eHHOCTH IMMYHHMTETA U HecTIeM(PUUECKON pe3UCTEHTHOCTH OpraHU3Ma IPU BUPYCHBIX
MH(DEKIUSIX.

Cuctema uHTepdepoHa: Npupojaa, poiib B MPOTUBOBUPYCHOM 3amuTe. [IpuMeneHue mpenapaTroB
uHTep(depoHa B Je4eOHON MPaKTHKE.

AytoanTturensl. Ayroanturena. [Ipupona ayrToUMMYyHHBIX pEaKIIMM.

AyTtouMMMyHHBIE 3a0051eBaHus, Kiaccupukanus. [ Mmore3pl pa3BUTHS ayTOUMMYHHOMR
NIaTOJIOTUH.

BposxneHHsie (mepBUYHbIE) U TPUOOPETEHHBIE (BTOPUYHBIE) HMMYHOIE(ULIUTHI: 3THOJIOTHUS,
IIPOSIBJIEHUS, TUArHOCTHKA.

l'unepuyBcTBUTENBHOCTE 3aMeasieHHoro tumna (T-3aBucumast amieprus).KoxHble aniepruueckue
pEaKIMU B IUAarHOCTUKE UHPEKIIMOHHBIX OOJIE3HEH.

['unepuyBcTBUTENBHOCTS HEMeITIEHHOTO TuNa (B-3aBucumas anieprus).

JIaGopatopHasi AMarHOCTHKAa UMMYHOIIATOJIOTMYECKUX COCTOSIHUN Y I€TeH U B3pOCIBIX: METO/IHI,
KPUTEPUHU OLIEHKH, HHTEPIIpEeTaIIHsI.

[TpuHIUIIBI 1 METOIBI TPOPHUIAKTUKH, TEPATUU U UMMYHOKOPPEKIIUN UMMYHOIIATOJIOTHYECKUX
3a001eBaHUH y JIeTel U B3POCIBIX.

JKusble BUpycHble BakUUHBL. [[pMeHeHNEe B eAMaTPpUUECKON IPAKTHKE.

Cepotepanus u ceponpodriaktuka. [Ipexynpexaenne cbIBOPOTOYHOM 00JIe3HU U
aHa(UIAKTHYECKOTO II0Ka Yy JAeTei.

BaknuHonpodunakTika 1 BaKIIMHOTEPAIIUs.

XKussie BakiuHbl. [Tonyuenue, Tpe6oBaHMs K BAKIIMHHBIM [ITAaMMaM, JOCTOMHCTBA U
HEJOCTaTKH KUBBIX BaKIUH.



37. YouTsie (MHaKTHBUPOBAHHBIC) BaKIIMHBI. [IpuHIAI MOTydeHUs:. XUMAYECKHUE BaKIIMHBI.
38. [lepeyeHb BakLMH 7151 IIAHOBBIX MPO(UIAKTUYECKUX MPUBUBOK Y JieTeid. OIeHKa mocr-
BaKIMHAJILHOTO UMMYHHTETA.

IIpumepsl CHTYaLIMOHHBIX 33/1a4:
3amaua 1

B xnmuHuky moctynwi OOJIBHOW C BBICOKOW Temmeparypod.  Peakums Bupans
nosioxutenbHa B TUTpe 1:200 ¢ O - OpronrtHoTH(hO3HBIM AUArHOCTUKYMOM. Bairie 3akimroueHue.
3agaua 2
Y 607bHOrO, MOCTYNUBIIET0 B MHPEKIUOHHYIO KJIMHUKY C MOJO3PEHHEM Ha OpIOIIHON TH,
peakuus Bunans mosnoxutenbHa B pa3BeleHUU CbIBOPOTKH 1:800 ¢ O — IMAarHOCTUKyMOM U
1:400 ¢ H —npwuarHoctukymom. [loarBepiknaroT M pe3ylbTaThl pPeaklUu MpeAroaraeMblii
auartos?
3amaua 3

[TocTaBunu peakuio arralOTUHALIMY BBICICHHOW KYIbTYpPhl TU3CHTECPUMHBIX MAIOYEK
co crnemuduyeckumMu cbiBopotkamu rpynn A, B, C, JI. moioxuTenbHas peakius MOJydeHa C
ceiBopoTkor [l. JlaiiTe 3akimtoueHueE.

3agaua 4

B KOXHO — BEHEPOJOTMYECKHH IUCHaHCep MOCTYymwI OoibHOW ¢ cupummmcoM. Kak
1a060paTOPHO MOATBEPAUTH AUATHO3?

3agaua 5

N3 naboparopun KOXKHO-BEHEPOJIOTMYECKOrO MAMCIIAHCEpa TMOJYYEeHBl Pe3ybTaThbl
peakiuu Baccepmana 6onbnoro U.C.

PCK ¢ xapiMOIUIIMHOBBIM aHTUT€HOM — MOJIOKUTEIbHAS.

C TPETIOHEMHBIM aHTUTCHOM — TIOJIOKHUTEIbHASL.

OOBscHUTE, YTO COOOH NPEICTaBIAIOT aHTUTeHBI Nel 1 2 maiiTe 3aKiIroueHue.

3angava 6

B 6onpHMIY mOCTynui 60IpHON ¢ 3a00J€BaHUEM MEYeHU. BBIACHUIIOCH, YTO TO/ Ha3aj
OH TIEpEeHEeC KaKoe-TO 3a00JIeBaHUE C SIBICHHUSIMHU JKEITYyXH. MOXKHO JIM PETPOCTIEKTUBHO
YCTaHOBUTH AMArHo3 jienrtocnuposa? Ecnu aa, To npu nmoMomuy Kakoi peakuuu?

3agauya 7

W3 maGopaTopuu MoilyueH pe3ylbTaT HUCCIEIOBAHUS MAapHBIX CHIBOPOTOK B PEAKIIHH
arrJlOTUHAIIMM  OOJILHOTO €  TMOJ03pPEHHMEM Ha JIeNTOCnupo3. Peakius arriroTHHAIUN
MOJIOKUTEIbHA C  JICNTOCHUPO3HBIM JTUArHOCTHKYMOM B 1-0if chiBopoTke (8-if 1eHb
3aboneBanus) B TUTpe 1:100, Bo BTOpOIi chiBOopoTke (20-i nenw 3aboneBanus) B tutpe 1:800.
JlaiiTe 3akitoueHue.

3angaua 8

VY GonbHoOro npeanonaratoT ceimHoi TUd. boneer 2 nenenu. [Ipu moctaHOBKE peakiuu
arrJIOTUHAIIMY ¢ aHTUTeHOM [IpoBadeka MmoimydeH MOJIOKUTENbHBIN pe3yiabTaT B TUTpe 1:1280.
[locTaBbTe qUArHo3.

3agaua 9

N3 naGoparopun TONy4eH pe3yabTaT peaKIWH arrfdioTHHAUH. Y  OOJBHOTO
MPEeJIoJIaratoT ChIMHON TU (.

Junarnoctukym Pa3Benenue cbIBOpOTKH

1:20 1:40 1:80 1:160 1:320
1 TIpoBaueka ++ - - - -
2 Myzepa ++++ +++ ++ ++ -

[aiite 3akiroueHue.
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3amauya 10

[Ipu wmccnemoBaHUM TMApHBIX CHIBOPOTOK, B3ATHIX B Hayaye 3a00JeBaHUS U depe3 2
HeJenu nociie Hayana 6one3nu, y ntuaauisl [.H., 35 net, PCK monoxuTenpHas ¢ OpHUTO3HBIM
JMAarHOCTUKYMOM B pa3BEACHUAX COOTBETCTBEHHO 1:16 u 1:64. [laiiTe 3akitoueHue.

3amauya 11

[Ipu mnepBom oOcnenOBaHUU OepeMeHHOW KEHIIUMHBI (Cpok 10 12 Hexens)
BHYTPUKOXKHAsi Ipoba M CEpOJIOTMYECKHe peaklMd Ha TOKCOIUIa3MO3 oTpularenbHble. [lpu
MOBTOPHOM O0CIIeZIOBaHUU ATOW >keHIIHHBI (cpok 10 20 Hemens) PCK monoxutenbHa B THTpE
1:40, PUD 1:160. JlaiiTe 3aKat04YcHHUE.

3agaua 12

B knmuHMKyY nmoctynui 6onpHOM 351meT ¢ capkomoit Kamormm, KoToporo Bpad HampaBuil
s obocnenoBanus Ha BUY mndexnuio. Kakue meronsr nuarnoctukun BUY mnbeknuu emy
MOTYT OBITh MIPEI0KEHBI?

3agaua 13

bosnbHOMy M. 2851€T, HaXoAsIIIEMyCsl B TEPANEBTUUECKOM OTACIICHUU C JTUXOPAIKOMN

HESCHOTO reHe3a, KoTopas mpojoiikaetcs 1,5Mec., mpennoxkeno obcnenopanue Ha BUYU
uHpekuuo. M3 naboparopuu noiydeH MOJOKUTENbHBIN pe3ynbTar UDM. Bamu gansueiinme
JICUCTBUA.

IIpumepsl 3axaHuMii:
NMMYHOBUOJIOTUYECKHUE TIPEITAPATBI

A. JUATHOCTHUYECKUE IIPEITAPATLI:

JlnarnocTuyeckrue ChIBOPOTKH, aHTUTE€HBI, OaKkTeprodaru, ajaiepreHsl
MoHoperenTopHasi CbIBOPOTKa arrjoTHHUpYolas caibMoHesuie3Has (O).
MouopenenTopHas CbIBOPOTKa arrioTHHUpYIoLas caabMoHesiesHas (H).

Cyxas arrmoTHHHUpYIOLIas aacopOMpoBaHHas MOJIMBAJICHTHAS CBIBOPOTKA K IIMTEIIIAM.
CubupesizsBeHHas CHIBOPOTKa Jiomraaunasi, meuennas GUTLI.

Kponuuuii antuuenoBeveckuit rao0ynus, meuyeHHbIit GUTLI.

['punmno3Hsle IMarHOCTUYECKUE CBIBOPOTKHU.

TynsapeMulHbIA JUArHOCTUKYM.

Bpyuenne3Hplil AMarHOCTUKYM.

[Taparpunmno3Helii JUarHOCTUKYM.

. OpUTpOLMTApHBINA TyOepKyae3HbIil tuarHoctukym st PHIA.
. ' OHOKOKKOBBIN aHTUIEH.
. Ilpenapatsl 17151 CEpOIOTMUYECKOM TMAarHOCTUKY CUUIINCA - KapIUOJIUIIMHOBBIA aHTUTEH,

YIbTPA03BYYEHHBIN TPETIOHEMHBIN aHTHTEH, KapIUOTUITUHOBBINA aHTUTEH JIJISl peaKIUu

MUKPONPEIUIUTALNN (MUKPOPEAKIIUH).

13. XonepHslit MoHOdar mnb-Top

14. Tynspun, OpyueminH

15. Tybepkynun ountiieHHbIN (PPD)

B. TIPOOUITAKTUYECKUE U JIEUEBHBIE TTPEITAPATHI
Bakiunab!

16. CtapmmOKOKKOBBIN aHATOKCHH.

17. JudrepuiiHblii aHATOKCHUH.

18. CTonOHSYHBIN aHATOKCHH.

19. bpromHoTHd03Has BakiuHa (Vi-aHBaK).

20. XonepHas BakilHA (X0JeporeH-aHaTOKCUH + O1-aHTUTEH).



21
22

27

33

34.
35.
36.

37
38

. AnarokcuH nudrepuitHo-cTonOHsuHbIN (AJIC 1 AJICwm).

. KokmmtomrHo-mudrepuiino-cronousanas BakiuHa (AKJIC u Undanpuxc).
23.
24,
25.
26.

Baknuna BIK.

[TonmuBakuuaa MMRII u [Tpropukc (mpoTuB KOpH, IapOTUTA U KPACHYXH).
['punmo3Hble BaKIUHbI.

[TonmmomuenutHeie Bakiuusl (UIIB, OIIB, Terpakokk)

. UymHas BakiuHa.
28.
29.
30.
31.
32.

AHTupaOuyeckas BaklIMHA KyJIbTYpajJbHO-KJIETOUHAS.
bpyuemiesnas npoduiaktuyeckas BakIMHA.
Baknuna npotus renatuta B (Engerix-B).

Baknuna npotus remarura A (Havrix).
Bbpyuennesnas BakuuHa jiedeOHast.

. FepneTquCKaﬂ BaKIIMHa JeueOHasl.

JleueOHO-TIpOMIIAKTUYIECKHUE CBIBOPOTKH, IPOOMOTHKH, OakTeprodaru
[TporuBoUdTEpHiiHAS CHIBOPOTKA.
[TpoTrBOCTONOHSYHASL CBIBOPOTKA M TIPOTUBOCTOJIOHIYHBINA JOHOPCKHIT MMMYHOTJIOOYITHH.
[TpenapaTbl UMMYHOIJIOOYJIMHOB: aHTUPAOUYECKU, KOPEBOH

. Uurepdepon nelkonuTapHbIil.

. [Ipobuotuku: OupugymbakTept, 1aKTOOAKTEPHH, OU(PUKOIL.
39.
40.

Ju3entepuiinslii U OpromHOTH(HO3HBIHN JIeueOHbIe OakTepruodarmy.
bakrepuodar cradrI0KOKKOBBIHN XHIAKUHN (JICUCOHBIH).

IMPUMEPHBIE OHEHOYHBIE CPEJICTBA JJIAA IIPOBEJEHUA
MPOMEXYTOYHOM ATTECTAILIUH

(I)OprI IK3aMeHAIlMOHHbIX OUJIETOB

OI'bOY BO AI'MY Munsznpasa Poccuun
[lennatpuyeckuii pakyabTeT
YTBEPXIAIO
JlekaH neauaTpu4eckoro gaxkyabTera

K.M.H. Mycxamxues A.A.
« » 2018 T.

DK3AMEHAIIMOHHBIN BHJIET
10 UMMYHOJIOI' M
JUA CTYJEHTOB 3 KYPCA IIEAMATPUYECKOI'O ®AKVYJIBTETA

BUWJIET Nel

1.WcTtopus pa3BUTHS UMMYHOJIOTUU

2.iMmyHoOJIOTHYeCKash MaMATh: MpHUpoJa, OMoJoruyeckoe 3HaueHue. Pasnuuus mepBUYHOTO U
BTOPUYHOI'O HIMMYHHOT'O OTBETA

3.PUM, npuHLIMI TMarHOCTUYECKOE 3HAYCHHE

3aB. kadenpoii, TO1EeHT C.M.OwmapoBa



OI'bOY BO JAI'MY Munsapasa Poccun

[enunatpuyeckuii pakyabTeT
YTBEPXJIAIO

Jlexan nenuaTpudeckoro GakyibTera

K.M.H. MycxamxkueB A.A.
« » 2018 r.

SK3AMEHAILIMOHHBIN BUJIET
110 UMMYHOJIOI' M
JUA CTYJEHTOB 3 KYPCA IIEAMATPUYECKOI'O ®AKVYJIBTETA

BUJIET Ne2

1.AHTHUreH, Onpe/esieHe, CBOMCTBA AaHTUT€HA
2.VIMMyHOJI0rHYecKasi TOJIEPAHTHOCTh, ONPEAEICHNUE, BUJIbI, OMOJIOTHYECKOEe 3HAUYCHHE
3. MDA, npuHIMn npuMeHeHHe ISl IMarHOCTUKA HH(EKIMOHHBIX O0ie3Hei

3aB. kadenpoii, 101EHT C.M.Omaposa

OI'bOY BO AI'MY Munzapasa Poccuu

[leguarpuyeckuii paxyabTeT
YTBEPXIAIO

I[eKaH MNeAUaTpUICCKOro Q)aKYHbTeTa

K.M.H. Mycxamxues A.A.
« » 2018 1.

SK3AMEHAIIMOHHBII BUJIET
10 UMMVYHOJIOI'MHA
JU CTYJEHTOB 3 KYPCA TIEJUATPUYECKOI'O ®AKVYJIBTETA

BMJIET Ne3

1.AHTurensl, knaccuuKaus aHTUT€HOB.
2. TpaHCcTmaHTallMOHHBIA UMMYHHUTET, MEXaHU3MBI.
3.IMMyHO]ITIOpECLIEHTHBII METOA, MPAKTUYECKOE TPUMEHEHHE.

3aB. kadenpoii, TO1EHT C.M.OwmapoBa

OI'bOY BO AI'MY Munsznpasa Poccun

[leguarpuueckuii paxyapTeT
YTBEPXIAIO
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Jlexan nenuatpuueckoro ¢akynbTeTa

K.M.H. Mycxamkues A A.

« »

2018 r.

DK3AMEHAILIMOHHBIM BUJIET
10 UMMYHOJIOI'MHA
I CTYJEHTOB 3 KYPCA IIEAUMATPMYECKOI'O ®AKYJIBTETA

BIJIET Ne4

1. AHTUTE€HBl MUKPOOPIaHU3MOB, X XapaKTEePUCTHKA

2.ITpoTHBOOIYX0JIEBBI UMMYHHUTET. MeXaHNU3MbI BPOXKIEHHOTO U IIPHOOPETEHHOTO
MMMYHHTETA

3.PCK 3HaueHue B AMArHOCTHKE.

3aB. kaenpoii, TO1EHT C.M.Omaposa

Hepeqeﬂb IK3AaMCHAIIUOHHBLIX BOIIPOCOB 110 HMMYHOJIOTHUHA JJIsI yCTHOﬁ ﬁecenbl Co

CTyAeHTaMH JieyeOHOro gaKyabTeTa

CoBpeMeHHOE MOHATHE UMMYHHTETA.

Buabel uMmmyHurera.

Bpoxxnéunslii (BHI0BOIT) UMMYHHTET.

[TproOpeTénHplii UMMYyHUTET. Buapbl.

OCHOBHBIE OTJIIMYUS BPOKIAEHHOTO U IPUOOPETEHHOTO BUI0B IMMYHHUTETA.
Kakumu gakxropamu ocyuiecTBisieTcs Hecnenuuyeckas 3amura opranusma?
Kakue kietku o0nagaroT parouutapHoi CIOCOOGHOCTHIO?

KakoBbl QyHKIIMHN (aroquTHpyOMUX KIETOK?

KakoBsl cTanuu ¢aronurosa?

. UTO IpOUCXOAUT HA KAXKIOM dTare (arouTapHoi peakiuu?

. Uto Takoe He3aBepIIEHHBIN (aronuTo3? 3aBeplIEHHbIN?

. Urto takoe ¢aronurapHoe yucino? darouutapHsiii nokasarens? Kak ux onpenenstor?
. Kak onpenenstor unnekc 3aBepmiéHHOCTH (arounTtosa?

. IlepBruHbIe penenTopsl JOUMMYHHON PE3UCTEHTHOCTH.

. 'yMopanbHbie (pakTopbl BpOKAEHHOTO UMMYHUTETA.

. benku octpoit dazbl

. Uto Takoe nmuzonuM? MeTonnka onpeneneHns JU3011Ma B CIIOHE.

KomnieMeHT, myTr akTUBaniu KOMIJIEMEHTA. bronorndeckas posib.
CX0ACTBO U pazinyue MyTel akTUBALlMKA KOMILIEMEHTA.
Wnrepdeponsl. PazHoBUIHOCTH. DYHKINH.

. LlenTpanbHble U iepudepuyeckre opranbl TMM(OUIHON CUCTEMBI.
. [IpuHIMIT OpraHu3ani IMMYHHOU CHCTEMBI.

. KpoBeTBOpHBI KpacHBIN KOCTHBINA MO3T. DYHKIINH.

. Tumyc. OyHKIMM.

. Ilepudepuueckue opransl TMMGOUIHON cUcTeMbl. DYHKITUH.

. Kakue kiieTkn Ha3bIBalOT «MMMYHOKOMIIETEHTHBIMU»?
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Xapakrepuctuka ¥ GyHKIUU T-1uMEpOIMTOB.

Kak u rne mpoucxonut nuddepenipponka T-mumpounton?

Xapakrepuctuka 1 GyHkuu B-mumdonuros.

Kak u rae npoucxoaut nudpepenuuponka B-mumdponntos?

B uém cxonctBo u paznuune GyHkiui T- u B-mumdonutos?

KaxoBa posip aHTUIreH-TIPEICTABIIAIOINX KIETOK?

Oxapakrepusyite NK-KkieTku.

Urto takoe anturen? Jlaiite onpeaeneHue.

CBolicTBa aHTUI€HOB: aHTUT'€HHOCTb, Yy>KE€POJAHOCTh, UMMYHOI'€HHOCTb, CIIELU(UIHOCTb.
Kakas cTpyKTypa aHTUTeHa OTIpeNieNsieT ero CueupuIHOCTh?

Kakue ycnoBus cnoco6CTBYrOT IMMYHOT€HHOMY J€MCTBUIO aHTUI€HA?
[TosHOIIEHHBIE U HETIOJIHOLIEHHbIE aHTUTeHbl. CBOMCTBA.

AHTHUreHHas JeTepMUHAHTa. BaleHTHOCTh aHTUIeHa.

T-3aBucumslie, T-He3aBucuMble aHTUTEHBI. CyllepaHTUTEHBI.

Yro Takoe TOJEPOreHHOCTh aHTUreHa?

[ToueMy HEKOTOpbIE ayTOAHUTEHBI HA3bIBAIOT «3a0apbEPHBIMUN?

Uto Takoe CD-anturensl? MeToibl OnpeaeICHUsI.

Bunapr 6akTepranbHBIX aHTHTEHOB.

OcCOoOeHHOCTH aHTUT'€HOB, CBSA3aHHBIX C Pa3HBIMU CTPYKTYpaMHu

OakTepHuaIbHON KJIETKU U €€ MPOIyKTaMH.

Yo Takoe reTeporeHHble aHTUT€HbI, IPOTEKTUBHbIE AaHTUTCHBI?

JlaiiTe onpeneneHue aHTUT€HHOW MUMMKPHH.

Yro Takoe nepekpecTHo-pearupyromue anturensl? KakoBa ux pojib B 1aTOJIOTMH YeJIOBEKa?
Bupl BUPYCHBIX aHTUTEHOB.

Yro Takoe W30aHTUTE€HbI?

Kakue aHTUTreHbI ONPEeAENSIOT Ha TOBEPXHOCTH SPUTPOLIUTOB?

Yro takoe pe3yc-paxktop?

Jl1st yero HEOOXOAMMO OIpEIETICHUE SPUTPOLIMTAPHBIX AHTUTEHOB U
pesyc-dakTopa?

I'maBHBIN KOMIIIEKC THcTOCOBMeCTUMOCTU. Ero Ononoruueckoe

Ha3HayeHHe.

[TonsiTve 0 cucreMe TOPMOHOB U LINTOKUHOB.

OO11ast xapakTepUCTHKa TOPMOHOB U MENTHAOB TUMYCa, KOCTHOTO MO3Ta.
Knaccupukanys IUTOKMHOB (MHTEPJIEUKHHBI, HHTEPPEPOHBI, KOJIOHHUECTUMYIIUPYIOLINE
(baxTopsl, PaKTOPBI pocTa, XEMOKUHBI, (PAKTOPHI HEKPO3a OITYXO0JIN).

[uTokuHel  npoTHBOBOCHANUTENbHOM Mpupoabl. Pons mutokuHoB Thl u Th2 kierox B
peryasuu AudepeHIPOBKY U penapaiy B HOPME U MPHU MaTOJOTHH.
HuToxkuHb! 1 anonTo3. MexaHU3Mbl y4acTusi B UMMYHHOM OTBETE.

B uém 3akmroyaercsd OTIIMYME UMMYHHOTO OTBETA OT JOMMMYHHOTI'O?

B uém 3akmtouaercs MexaHU3M KJIETOYHOTO U TYMOPaJIbHOIO UMMYHHOTO OTBETa?
HazoBuTe 0CHOBHBIE ATabl UIMMYHHOT'O OTBETA 10 T'yMOPaJIbHOMY THILY.
HazoBuTe 0CHOBHBIE ATarbl UIMMYHHOTO OTBETA MO KJIETOYHOMY THITY.

Kakue kiieTku u MOJIeKyJbl HEOOXOAUMBI TaKKe JJIsi OCYIECTBICHUSI 000UX BUJOB MMMYHHOTO
oTrBeTa’?

KakoBsl ¢pynkimonansusie paziauuust Th-1 u Th-2?

KakoBa cTpykTypa MosieKyi1bl UMMYyHOTTI00y1HA?

Jaiite onpeneneHne 10MeHaM, KakOBO UX CTPOEHHE?

Ponb akTUBHOTO IIEHTpa UMMYHOTJIO0YJINHA.

Kakue ¢akTops! onpenensor Kjiacc UMMyHOrIo0yauHa?

Haiite onpenenenue aphuHHOCTH, aBUAHOCTH, BAJICHTHOCTH aHTUTEI.

UYro Takoe MOHOKJIOHAJIbHBIE aHTUTENa? Ha3HaueHue.



72. C KakoW TIENbI0 TMPUMEHSIOT CEPOJIOTHUYECKHE pPEeaKIuH TpH JabopaTOpHON TUArHOCTHUKE
3a0o0eBaHMiA?

73. HazoBure BUABI cepooruueckux peakiuil. [IpocTeie 1ByXKOMIIOHEHTHBIE PEAKLIUU U CIIOKHBIE
MHOTOKOMITOHEHTHBIC PEAKIIHH.

74. Kakue WHrpeIuMeHThl Y4YacTBYIOT B pEaKIUU arrjloTHHAUUU C LelIbl0 HACHTU(UKALNUN
anturena? Yo npeacrasisieT cOOON AMarHOCTHYECKAst CBIBOPOTKA?

75. Kakue wHTrpenueHTsl HeoOXomuMbl st oOHapyxkeHuss AT B ucciemyemoit ceiBopoTtke? UTto
TaKO€ TUArHOCTUKYM?

76.Ut0 Takoe TUTP JMATHOCTUYECKOM CBHIBOPOTKHM, UTO TaKO€ JAMAarHOCTUYECKUH THUTP
ceposornueckoil peakunn? Kak rorosar O-auarsHoctukyM 1 H-quarnoctukym?

77. Kax roTOBST MoJMBaJ€eHTHbIE U MOHOBAJICHTHBIE TUArHOCTHYECKHUE CHIBOPOTKH?

78. Kakue wHrpeaweHTsl HeoOXxomumbl st mocraHoBku PIITA, POHI'A, PTIITA? UYro
IpeJICTaBiIsIeT COO0M SPUTPOLUTAPHBIN TUATHOCTUKYM?

79. Peaxnus Kymb6ca, ee npakTuieckoe MpuMeHEHHE.

80. Peakius Ko-arrmoTuHaium, peakius JJIaTeKe arroTHHALIIH.

81. Peakmust  mpeununuTanMK.  BapuaHTBI  MOCTAHOBKM  peakmuu  (KOJbIEHPEHUITUTAIIHS,
NpEeLUNUTAUs B Telle, UMMYHOJIEKTpodopes). KonnuectBennoe ompenenenue Ig mo
ManuuHu.

82. AnTtuToKCHHBI. Peakiius HeWTpaIu3aluu TOKCHHA aHTUTOKCHHOM “‘in vivo™ U “in vitro”.

83. [lonmyyeHne aHTUTOKCHYECKHX CHIBOPOTOK.

84. Peakuus HEHTpanu3ay TOKCHHA aHTUTOKCHHOM in vitro (peakuuu I1luka, [{uka).

85. Peaxnus Gakrepuonusa. CymHuocts. [IpakTinueckoe npuMeHenne. Peakmus remonusa.

86. Peakuus cBs3biBaHus KoMIUieMeHTa. [IpakTiuieckoe mpuMeHeHue.

87. Peakmuu ¢ yyacTHeM MEUEHBIX AHTHUTCHOB MJI AHTUTE.

88. PU®. IIpsimoii 1 HEIPSIMOK METO/IBI.

89. Kaxkue pepmeHTH HCTIONB3YIOT B KauecTBe MeTkH B UDA (POMA)?

90. Pacummdposars ab0peBuatTypy cinoa «POMAN.

91. Kakue KpacHTeNIH HCHOJB3YIOT B peakiui UMMYyHO(DIIoopecueHnu? BapuaHTbl TOCTaHOBKU
PUO.

92. Kakue u3 cepoIOrHUeCcKUX PEeaKIMid OTINIAOTCS: a) HanboJiee BEICOKOW YYBCTBUTEIHLHOCTHIO, 0)
JOCTYMHOCTBIO M TPOCTOTOW, B) YHHBEPCAIbHOCTHIO, T) NPUMEHSAIOTCS IS JKCIpece —

JUArHOCTHUKH?
93. Yto Takoe UMMYyHOJIOrHYecKas namsaTh. [lepBUYHBIN, BTOPUYHBII KIMMYHHBINH OTBET.
94. OcobeHHOCTH  AHTHOAKTEPHATBHOTO  MMMYHHTETa  TpH  HMHQEKIUAX,  BBI3BAaHHBIX

TPaMITOJIOKHUTEIEHBIMHU U TPAMOTPULIATEIEHBIMU MUKPOOPTaHU3MaMH.

95. OcobeHHOCTH WMMYHHUTETa TpU OaKTepHATBHBIX HMHMEKIUAX C BHYTPHUKIETOYHBIM
napa3suTU3MOM.

96. OcobGeHHOCTH TPOTUBOBUPYCHOTO UMMYHHUTETA.

97. NHTepdepoHsbl, HX POJIb B IPOTHBOBUPYCHOM HMMYHUTETE.

98. HazoBure WH(QEKIMH, MPH KOTOPHIX NPeoOIaJaroT KIETOYHBIE W TyMOpalbHBbIE (HaKTOPHI

UMMYHHUTETA.

99. Ocob6eHHOCTH UIMMYHHTETA ITPH TPUOKOBBIX HHPEKITHSIX.

100. Oco0eHHOCTH UMMYHHTETA MPH MPOTO30MHBIX HHPEKITUIX.

101. Anneprusi. B3auMooTHOIIEHNE aJUIeprui 1 UMMYHHUTETa. OCHOBHBIE TOHATHS.

102. Anneprenbl: KiaccuukanuMs ¥ CBOMCTBA. OK30aUIEPreHbl U SHIOAJIEPIEHBI.
Aneprudeckue U rceBI0aIepruieckKnue peakinm.

103. Tunbel umMmyHoNOrnueckoil runepuayBcTBUTENbHOCTH 10 Gell&Coombs. MexaHu3mbl u
¢daktopsl B - u T- 3aBUCUMBIX ajIepruii.

104. PearnHoBbII THUIT aJNIEPTUYECKUX PEAKLIUH.

105. [{UTOTOKCHYECKHI TUIT AJUIEPTUYECKUX PEAKIIUN.

106. VIMMYHOKOMIUTEKCHBIN THH (THIT ApTIOca) ajlIeprHYeCKUX PEaKIUi.

107. KneTouHno-onocpeg0BaHHBIN T AJIEPTUYECKUX PEAKIUN.



108. MexaHu3M pa3BUTHS AJUIEPTHYECKOTO Mpolecca.

109. I'unep4yBCTBUTENBHOCTD 3aMEAJIEHHOTO THIIA.

110. Cragun pa3BUTHA u KIIMHUYECKHE IIPOSIBJICHUS MMMYHOJIOTHYECKON
runepuyBcTBUTeNbHOCTH. Ponb  IgE, umToTOokKcmyeckux T- JUMQOIUTOB, TyMOpPaJbHBIX
MEINaTOPOB BOCHAJIEHUS M OHMOJIOIMYECKM AaKTHBHBIX AMUHOB, KOMIUIEMEHTa, (harouuTos,

H03MHO(HIIOB.

111. Knaccudukanus anneprudeckux (MMMYHOITATOJIOTHYECKUX ) peakiuid. CTaauu pa3BUTHS
aJUIEPrU4eCKUX peaKiuil.

112. [IpuHIUIIBI AMATHOCTUKH, JICYCHHS ¥ MPO(DUIIAKTHKN aJUICPTHi.

113. MMMmyHONIOTHYECKasi TOJEPAaHTHOCTb, €€ BHUIBL: IEHTpalbHas, Mepudepuueckas u
IICEB/IOTOJIEPAHTHOCTb.

114. Kakue cymecTBylOT myTH KOOIEpalud ¥ B3aWMOJCHCTBUS MEXIy Makpodaramu, T- u
B- mumdoruramu

115. NMMyHHBIE MEXaHU3MBI OTTOPKEHUS. TPaHCINIAaHTAlMOHHBI UMMYHUTET.

116. AyrouMMyHHble  3a0oneBaHusa. [Ipupona  ayTOaHTUIEHOB, ayTOAHTUTEN U
CEHCUOMIIN3NPOBAHHBIX JTUM(OIINTOB, METO/IbI MX BBISBIICHHS.

117. AyTOMMMYHMTET, IUTOKUHBI, Bocnianenue. CDS B-kiieTku 1 ayToUMMYHHTET.

118. Buzbl TKaHEBBIX TOBPEXKICHUN ITPY ayTOUMMYHHOM ITATOJIOTMH.

119. VIMMyHOJIOTMUECKUI Ha30p U MEXaHU3MBbI IPOTUBOOITYX0JIEBOIO HMMYHUTETA.

120. Uro Takoe "oHkoaHTureHn"? OxapakTepu3ynuTe rpyIibl OMyX0JeBbIX aHTUT€HOB.

121. Ha3oBure BelecTBa, OTHOCAIIMECS K XMMUYECKUM KaHI[EpOTreHaM.

122. UTo MOHMMAIOT TOJ| TeTePOreHHBIMH AHTUTCHAMH M KaKoBa HMX pOJb B Pa3BUTHH
OmyxoJien?

123. [MpodunakTrka 310Ka4eCTBEHHBIX OMyXO0Jei (3- aTana mpoprIaKTHIECKUX MEp).

124. HMIMMyHOJIOTMUECKHE METO bl IMATHOCTHKY 3JI0KaUE€CTBEHHBIX OITyXOJIeH.

125. OcoOeHHOCTH W3MEHEHHWHI B HMMMYHHOH  CHCTEME Yy OHKOJIOTUYECKHX OOJIBHBIX.
CoBpeMeHHbIE 1T0X0/Ibl K UMMYHOTEPAIIUU OIYXOJIEH.

126. Uro Ttakoe uMMyHHbIH cratyc? CopMyaupyHTe OCHOBHBIE MOJAXOABI K OLIEHKE
UMMYHHOH CHCTEMBI YeJIOBeKa.

127. Tectbl 1-T0 1 2-T0 YpOBHS JUIsl OLIEHKW UMMYHHOTO cTaryca. B uem ux otnnuue?

128. Tectsl 1-r0 ypoBHS (epeyncnuTs). YTo Takoe IMMyHOTpamma?

129. Nmmynonepunutel, Knaccudukanuss nepBUYHBIX UMMYHOAEC(PUIMTOB IO MEXAHU3MY
pa3BUTHSL.

130. BropuuHbie UMMYHOE€PUIIUTHI, OCHOBHBIE (DAKTOPHI ITHOJIOTHH.

131. [TpuHIMIBI JMarHOCTHKHU UMMYHOJE(PHUIIUTOB. ITpuHLIMIIBI KOppEKLIUU
UMMYHOJIC(HUIIMTOB - IEPBUYHBIX ¥ BTOPUIHBIX IMMYHOAE()UIIUTOB.

132. NmmyHoTponHas tepanus. [IpuHuumne! cnennduyeckoi repanuu.

133. Nmmynonpodunaktuka. Kputeprun u ocHOBBI cieriupuieckoi mpouIakTHKH.

134. Crnenuduueckue MeTo bl NPOPHUIAKTUKU U TepAaK HHPEKIIMOHHBIX 3a00J€BaHUH.

135. BakuuHel: kuBble, YOWTBIE, XHUMHYECKHE, aHATOKCHH. [IpUHIUIBI TOTyYECHUS.
Pa3paboTka BakIIMH HOBOTO THUIIA.

136. Baknunonpodunaktuka. Kanenmaps mnpuBuBok y gnereil. Kputepum — ouneHku
MOCTBAaKLIMHAILHOTO UMMYHHTETA.

137. BaknnHoTtepanus. AyToBaknuHa.

138. VIMMyHHBIE CBIBOPOTKHU: JI€4eOHO-TPOPMIAKTUYECKUE CHIBOPOTKM U Y - TJIOOYJTUHBI
(mosryueHue, MpUMEHEHNE, OCITOKHEHHS).

139. VIMMyHHBIE CBIBOPOTKH: JAMAarHOCTMYECKHE CHIBOPOTKU: IOJIyYEHHE U UX NPUMEHEHHE

JUISL  CepOMJIEHTU(UKALMM MHUKPOOPIaHW3MOB  (arrIlOTHHUPYIONIME, MPEHUNUTUPYIOIINUE,
AHTUTOKCHUYECKHUE, TEMOJIMTHUCCKHUE, TPOTUBOBUPYCHBIE, TFOMHUHECIUPYIOIIHE).

140. JIMarHOCTUKYMBI: TOJY4eHHE W NPUMEHEHHUE JUIsl CEepOJUarHOCTHKH HH(EKIHMOHHBIX
3a00J1€BaHNM.



Bompockl k 3aueTy yTBEpKIEHBI Ha 3aceqaHuM Kadeapbl MUKPOOHOIIOTHUU, BUPYCOJIOTUH U
uMmmyHostoruu 21 anpens 2016T. mpoTokos coemannii kadeapsr Ne 5.
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MaxaukaJja - 2018
1. HEJIMA U 3AJJAYU OCBOEHUA JUCIIUIIJIMHBbI

Heasb - mnpenopaBaHus IUCHMIUIMHBL «/IMMyHOnorus» Ha JiedeOHOM (akyabTeTe
ABIsETCA (POPMUPOBAHUE y CTYIEHTOB COBPEMEHHBIX MPEACTABICHUN O CTPOECHUHM U (DYHKIHUU
MMMYHHOH CHCTEMBI, XapakTepe HMMYHOIIATOJOTUU Yy B3POCIbIX IALUEHTOB, 3TUOJIOTUU,
naToreHe3e, MeTo/ax KIMHUYECKOW, MHCTPYMEHTAJIbHOM M JIaOOpaTOpHOM AMAarHOCTHKH, a
TaKXe JeYCHUH U NPOPUIAKTUKE UMMYHOAS(PUIUTHBIX COCTOSHUM U aJlJIepronaToyIoruy.

3agauu:

- (¢dopmMHpOoBaHHE 3HAHMWA O CTPYKType M (YHKIMM HMMYHHOH CHCTEMBI 4eJOBEKa, e
BO3PACTHBIX  OCOOCHHOCTAX,  KJIETOYHO-MOJIEKYJISIPDHBIX ~ MEXaHU3Max  pa3BUTHSI U
(YHKLMOHUPOBAHUS UMMYHHOW CHCTEMBbI, OCHOBHBIX 3Tallax, TUIAX, FTeHETUYECKOM KOHTpOJIe
MMMYHHOI'O OTBETa, METOJJaX UMMYHOAHArHOCTUKH.

- (QopmupoBaHue 3HAHUW M YMEHMH IO MPUMEHEHUIO U OLIEHKE PE3yJbTaTOB JIA0OPATOPHBIX
METO/IOB HCCIICZIOBAaHUS IPU HUMMYHOJAC(HUIMTHBIX COCTOSIHUAX, AJUIEPTUUYECKUX M JAPYIHX
UMMYHOOIIOCPEI0BaHHBIX 3a00JI€BaHUSIX.

- (opmupoBanme 3HaHUH O epBUYHBIX UMMYyHOAeuuTax, BUY-undexunn, CIIN /e u npyrux
BTOPHUYHBIX HIMMYHOA€()UIIUTHBIX COCTOSTHUSX.

- (opmupoBaHue 3HaHMH O TpyHmax KpPOBU U METOAAX OIpelesieHUs] TPYIIOBOM
npunaanexxsoctd ABO u Rh.

- (popMuUpOBaHUE 3HAHUN O TUIIEPUYBCTBUTEIBHOCTH, Kiaccudukamuu ee no Kymoey-/xemny,
ATHOJOTUM U mnaroreHese [-V TUNOB TIUNepyyBCTBUTEIBHOCTH, NPUHIMNAX JIaOopaTOpHOU
JUarHOCTHKHU.

- ¢opMHpOBaHKE 3HAHUI O TPAHCIUIAHTAIIMOHHOM MUMMYHHUTETE, IPUHIMNIAX 11000pa JoHOpa U
PELUMINEHTA, PEaKIUsIX OTTOPKEHUS TPaHCIUIAHTaTa.

- (hopmupoBaHUe 3HAHUI O TOJIEPAHTHOCTU U AYTOUMMYHHTETE.

- (I)OpMI/IpOBaHI/Ie 3HaHUM O MMPOTHUBOOITYXOJICBOM UMMYHUTCTC.

2. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS

HanmenoBanue
KaTeropuu
(rpymsi)
KOMIETEHIIUH
1 2
OO0u1eKkyJbTYpH OK-1: cioco0HOCTh K a0CTPAKTHOMY MBbIILLIEHHIO, AaHAJIN3Y, CHHTE3Y
ble
KOMIIETEeHIIUH | - 3uarb: CTpykTypy M (YHKUMHM MMMYHHOH CHCTEMBI 4YEJIOBEKa, €€
BO3pACTHBIE OCOOEHHOCTH, KJIETOUHO-MOJIEKYJISIPHbIE MEXaHU3MbI PAa3BUTUS U
(YHKIIMOHUPOBAHUSI HMMMYHHOM CHCTEMbI, OCHOBHBIE JTalbl, THUIIbI,




TeHETUYCCKUM KOHTPOJIb UMMYHHOTI'O OTBCTA, MCTOAbI UMMYHOAUATHOCTUKH,

YMeThb: TO0IB30BaTHCS YICOHOW, HAYIHON, HAYYHO-TIOMYJISIPHOM
aUTepaTypoi, cetbio MaTepHET N5t podeCCHOHANBHON ACSITENILHOCTH

Baagers: 6a30BbIMU TEXHOJIIOTUAMHU ITPE0Opa3OBaHUs HH(GOPMALIUU:
TEKCTOBbIE, TAOJIMYHBIC PEIAKTOPHI, IOUCK B ceTu MHTEepHET

OK-5: roTOBHOCTH K CAMOPAa3BUTHIO, CAMOPEAJIN3ALNH,
€aMo000pa30BaHNUIO, HCIIOJIHb30BAHUIO TBOPYECKOI0 MOTEHIIUAJIA

3HaTh: OCHOBHEIC JOCTHXXCHHA B HMMMYHOJIOTUH

YMeTh: 10Ib30BaThCS YI€OHOH, HAYYHOU, HAYYHO-TIOMYJIIPHOM JINTEpaTypoi,
ceTpto VIHTepHeT i npodeccuoHanbHOM e TeIbHOCTH

Baagers: 6a30BbIMU TEXHOJIOTUAMHU ITPe0OpazoBanus HHGOPMAIUU:
TEKCTOBbIE, TAOJIMYHBIC PEIAKTOPHI, TOUCK B ceTu MHTEepHET

Oob6menpodeccu
OHAJIbHbIE
KOMIIeTeHIHH

OIIK-1: roToBHOCTH pemiaTh CTAHJAAPTHbIE 3a7a4u NPodecCHOHATIbHOI
AeATeJIbHOCTH c HCNO0JIb30BAHNEM HHGpOPMAIMOHHBIX,
OnbMorpaguYecKux pecypcoB, MeIMKO-O0MOJIO0rH4eCKO TePMHHOJIOTHH,
HHG(OPMANNOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHII M y4€TOM OCHOBHBIX
TpeOGoBaHNil HHGPOPMAMOHHOH 0€30MACHOCTH

3HaTh: pelICHUEe CTAHAAPTHBIX 3a/1a4 MPOPECCHOHATHHON ACSITEILHOCTH C
WCIIO0JIb30BaHNEM HH(DOPMAIIMOHHBIX, OMOIHOTpadUIECKIX pecypcoB, MEIUKO-
OMOJIOTMYECKOI TEPMHUHOJIOTHH, HHPOPMAMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUI U y4E€TOM OCHOBHBIX TpeOOBaHUN MH()OPMAITMOHHON
0e30macHOCTU

YMeThb: HCIIOJIB30BATh CyHICCTBYHOIINEC U HOBelIme I/IHCI)OpMaI_II/IOHHLIe
TCXHOJIOTMH

Buiajers: B1ageTh HNMMYHOJIOTHYECKOM U MEIUKO-OMOIOTHYECKOM
TEPMHHOJIOTHEHN C ydeToM TpeboBaHuil 6€301MacHOCTH

OIIK-5: cnoco0HOCTH U TOTOBHOCTHIO AHAJTU3UPOBATDH Pe3yJabTaThl
c00CTBEHHOI 1eATeJIbHOCTH /ISl MPeI0TBPallleHUs1 MPO(ecCHOHATIBLHBIX
o1u00K

3HaTh: mnpaBuia paboThl B JIEYEOHBIX M JUArHOCTMYECKUX ITOMEIICHUIX
MEIULHMHCKUX OpPraHu3aluil UMMYHOJOTMYECKHE METOIbl JIHArHOCTUKHU
3a00JIeBaHUH, B COOTBETCTBHH C TPEOOBAaHUSIMU HOPMATHUBHBIX TOKYMEHTOB.

YMerb: noib30BaThCs Y4eOHOM M cHEeUalbHON, HAaydHOH JUTEpaTypoil,
IIpaBWIaMH yCTAHOBJIIEHHBIMM npukazamu M3 P®, cersto MHTepHer.
[IpoBOIUTH  CpaBHUTENbHBIA  aHANU3 MOJYYEHHBIX U  pedepeHTHHIX
PE3yJIbTAaTOB

Baanerb: 1aHHBIMU IO HOPMaTHUBAM PE3YJIbTAaTOB PA3IMYHBIX
MMMYHOJIOTHUECKUX UCCIIEI0BAaHUM, HaBBIKaMU PaObOThl C HOPMAaTHUBHOMN
JUTEpaTypou u cetbro MHTEepHeT.

OIIK-7: roTOBHOCTb K HCIOJIb30BAHUIO OCHOBHBIX (U3MKO-XHMHYECKHUX,
MaTeMaTH4YeCKUX U HHBIX €CTeCTBEHHOHAYYHbIX NOHATHI U METO/10B NPH
peleHny Npo(ecCHOHAJIBHBIX 32124

3HaTb: CYHIGCTBYIO]_HI/Ie HOpMaTI/IBHI)Ie eCTeCTBeHHO-Hay‘IHBIe TIOHATHA,
METO/Ibl ¥ HH(OPMAIIMOHHBIC TEXHOJIOTUH TPHU PEIICHUH MTPOPECCHOHATBHBIX
3aad4.

YMeTh: HCTIOIh30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B CUCTEME
00pa3oBaHMs U MPU PEIICHUH MPOo(dheCCHOHATBHBIX 3a/1a4

Buiasers: ecTecTBEeHHOHAYYHBIMU MOHSATHS, METOJaMU U MH()OPMAITMOHHBIMHU
TEXHOJIOTHSIMU NPU pEelIeHUH MPO(eCcCHOHAIBHBIX 3a]1a4.




o

Ipodeccnonann
Hble
KOMIIeTeHI[UH

ITIK-5: roroBHOCTB K cOOpY U aHAIU3Y Ka/100 NALMEHTA, JAHHBIX ero
aHaMHe3a, pe3yJIbTATOB 0CMOTPA, JIA00PATOPHBIX, HHCTPYMEHTAJIBHBIX,
NATOJIOr0-aHATOMHYECKHUX U HHBIX HCCIEAOBAHMI B LEIIX
PACIIO3HABAHUS COCTOSTHUS WJIM YCTAHOBJICHHA (pakTa HATUYMSA MIIH
OTCYTCTBHSA 3200/1eBaHuUs

3HaTh: OCHOBHBIC IMPUHIMUIIBEI 1 METOAbI W METOJAUKK HMMYHOJOIHYE€CKOI'O
HCCICAOBAHNA, JUArHOCTUYCCKUC KPUTCPUH OLICHKH PE3YyJibTaTa

YMmerh: IIPOU3BECTHU C60p NEPBUYHOI'0O UMMYHOJIOTHYECKOTI'O aHAMHE3a.
3anoJHUTh IMPOTOKOJI HCCICAOBAHUSA, TIOCTABUTH CCPOJIOTMUCCKYI0 PCAKIHIO.

Baagern: CCPOJIOrMYECCKOMMU METOAAMU NCCIICOOBAHM.

~

IIK-21: cioco0HOCTH K YYACTHIO B IPOBEJICHNH HAYYHBIX HCCJIE0BAHUN

3HaTh: AKTYyaJIbHBIC Hp06HeMBI MGHHHHHCKOﬁ HMMYHOJIOTHHU U OCHOBHBIC
MMPUHOHWIIBI TPOBCACHUA HAYUYHBIX UCCIICAOBAHM

YMmerhb: IMPHUMCHATH HA MMPAKTUKC HAYYHBIC 3HAHU

Biaaers: HOBEHUIIMMU METOAAMU U METOJAMKAMM JIJIsI COBEPILIEHCTBOBAHUS
JTMAarHOCTHKY MH(EKITMOHHBIX 3a00JIeBaHUI

IIK-22: roTOBHOCTH K Y4aCTHIO BO BHEIPEHUH HOBBIX METO/I0B U METOHK,
HANMPABJEHHbIX HA OXPAHY 3/10POBbA I'PAKIAH

3HATh: IPUHLUIIBI UYMMYHOJIOTHYECKON TUArHOCTUKU HH(EKIIMOHHBIX
3a00J1€BaHN C MPUMEHEHNEM HOBBIX METOJIOB

YMeTh: NPUMEHAThH Ha MPAKTUKE HOBBIC METO/IbI JUIsS THATHOCTHUKH
MH()EKIIMOHHBIX 3a00JICBaHUI

Biagers: HOBEMIIMMU METOJAMU UMMYHOJIOTHYECKON U MOJIEKYIISIPHO-
OMOJIOTUYECKOU TMAarHOCTUKHN 3a00JIEBaHUNA

3. MECTO YYEBHOM JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM

IHPOI'PAMMUBI

Yueonas aucuuninna « AMMyHoJI0THS» OTHOCHTCSI K OTHOCUTCS K 0a3oBoi vactu b1
yuebHoro miuaHa no cnenuainbHoctu 31.05.02 [eanatpus.

Matepuran IUCUUIUIMHBI ONUPAETCS Ha paHee NMPUOOPETEHHbIE CTYIEHTAaMHU 3HAHUS IO
XUMHH, OHONOruu, OMO3THKE, OMOXMMHUHU, MUCTOPUU MEAMLUHBI, TMCTOJOTHH, SMOpPHOJIOTHH,
LIUTOJIOTUH, JATUHCKOMY SI3BIKY.

Pa3zgennl IUCHUAILIMHBI «I/IMMyHO.TIOl"I/Iﬂ»

HaumeHoBaHue pa3ieioB

1 | Ummynurer. Buasl uMMyHUTETA.

2 | Bpoxnennsiii ummynuret. Hecnienunduueckue pakTopbl BpOKIEHHOTO HMMYHUTETA.

3 | UmmyHnHas cucrema. IMMyHOKOMIIETEHTHBIE KIETKH.

4 Anturensl. Knaccudukamus. Buasr. CBoiicTsa.

5 | DHIOreHHble UMMYHOPETYIATOPbI. ['yMOpanbHBINA U KJIETOYHBIA UMMYHBIN OTBET.




6 | Arrurena. Kiaccsl MMMYHOTTIOOYTHHOB.

7 | Ceponornyeckas AMarHOCTHKA WH(EKIMOHHBIX 00JIe3HEH.

8 | UmMyHOnorunueckas naMmstb. IMMyHOIOrM4€ecKast TOJIEPAaHTHOCTD.

9 | Amepruyeckue peakiuu.

10 | TpaHcnianeHTapHbIM, IPOTUBOOIYXOJIEBbI UMMYHHUTET.

10.1 | AyrouMMyHHBIE peakIMu 1 3a00JIeBaHMUSI.

10.2 | MeTtozsl uccieoBaHusi UMMYHHOTO cTaTyca. IMMyHOAe pUIIUTEI.

10.3 | [IpuHUIUIIBI UMMYHOTPOIIHOM Tepanuu. UMMyHONpoduIakTrKa.

MexaucuunjinHapHbie CBSA3H c odecnmeynBaeMbIMHU (mocJiexyloOIUMH)
AUCHUILIMHAMH

Ne Ne pa3zesioB JaHHOW AMCUUIIMHBI,
He00XO0AMMBIX /ISl H3y4YeHHUsI
HaumenoBanue olecrieunBaeMbIX (IOCJIeYIOIINX)
Ne o0ecrneunBaeMbIX AUCHMILIUH
n/n (mocseAyommXx)
AHCHHILTIH 1 2 3 4 |5 6|7
1 | HopmasbHas ¢pu3uoaorus + + - - - - -
2 | buonorus + + - - - + -
3 I'ucronorus, smOpuonorus, ) N N N ) ) )
IIUTOJIOTHS
4 | MukpoOuoJIoTusi, BUPYCOJIOTHsI + + + + - - -
5 | [laTonoruyeckast pu3nonorus - + + + + - +
6 | ®apmakonorus - - - - + - +
7 | buoxumus - - + + + - +
8 | IlaTomormueckass aHaTOMHS - + - - - - +
9 | MudexkunonHbIe OOIC3HU + + + + - - +
10 | AxymepcTBO U THHEKOJIOTHUS - + + + + - -
11 | JlepmaTtoBEeHEPOIOTHUS - + + + + - +
12 | Knuanyeckas hapMaKoIoTus - - - - - - +
13 | Tepanus + + + + + + +

4. TPYJZOEMKOCTH YUYEBHOW JUCHMUILUIMHBI W BHUJIbl KOHTAKTHOM
PABOTbI

Buab1 paéorsl Bcero uacoB
Vi
1 2 4
KonTaktHas pabota (Bcero), B TOM UHuCIe:




AynurtopHas pabota 64 64
Jlexuuu (JI) 16 16
[Tpaktuueckue 3ansatus (113), 48 48
Cemunapsl (C)

JlabopaTtopHsie padoTsl (JIP)

Bueayauropnas pabota

CamocrosiTennbHast paboTra 00ydYaroIIerocs 44 44
(CPO)

Bun npomexyrounoi | 3auer (3) 3 3
aTTeCTaluu

HUTOTO: O6mas | yac. 108 108
TPYAOEMKOCTh 3.e. 3 3

Paznensl aucuunauHbl (MOayJisi), BHAbI Y4eOHOH [eATEJbHOCTH H (POPMBbI TEKYyIEro

KOHTPOJIst

5. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILIMHBI

Ne
cemMecTpa

HaumenoBanue
pasaesia TUCUMILIHHBI

OueHoYHbIe CPeACTBA IS TEKYIIero
KOHTPOJIS
yCcrneBaeMocTH

113

CPO

BCEro

3

SN

(6]

5

7

8

4/5

Nmmynurer. Buasl
MMMYHHTETA.
Bpoxnennslii
UMMYHHUTET.
Hecnenuduueckue
(akTOpB! BPOXKJIEHHOTO
MMMYHHTETA.

N

4

10

TecTpl, cHTyallMOHHBIE
3aJla4i, KOHTPOJIbHbBIE
paboThl, yCTHBIN ompoc.

4/5

NMMmyHHas cucrema.
NMMyHOKOMITETEHTHBIE
KIJIETKH.

10

-//-

4/5

AHTHUTEHBI.

Knaccudukanus. Buns.

CBoiicTBa. AHTHTENA.
Kiaccer
MMMYHOTJIOOYJIMHOB.

14

-//-

4/5

OHJOreHHbIE
UMMYHOPETYJISATOPHI.
I'ymopanbHbIii 1
KJIETOYHBIA IMMYHBII
OTBET.

12

-//-

4/5

Cepomorunyeckas
JIMarHOCTHKA
MH(EKIIMOHHBIX
Ooe3Hen.

15

-//-

4/5

Kiunanueckas
MMMYHOJIOTHSI.

15

-/-




NMmyHOnorngeckas
MIaMATh.
NMmyHOnorngeckas
TOJICPAHTHOCTb.

4/5

TpaHcCIIaLleHTapHBIN,
IIPOTUBOOITYX0JIEBBIN
HUMMYHUTCT.

-//-

4/5

Aunepruyeckue
peaxkuu.

-//-

4/5

MeTo/b1 UcceI0OBaHUS
MMMYHHOTO CTaTyca.
NmvmyHOnEDUTIATEI.
AyTOUMMYyHHbIE
peakuuu u
3a00JIeBaHMU.

13

-//-

10

4/5

[TpuHIUTIBI
MMMYHOTpPOITHOM
Tepanuu.

NmMmyHonpodunaktuka.

-//-

HUroro

16

48

44

-//-

6. BUJAbI KOHTPOJISI: 3auet B 6 cemecTpax

3as. kadeapoi

(C.M. Omapoga)







