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1. IEJIA U 3AJAYU OCBOEHMA JUCIUITIJIMHBI

Heas - npenonaBanust AUCUMIUIMHBI « IMMyHONOTHsI» Ha menuaTpudeckoM (akyibTeTe
ABJISIETC (POPMHUPOBAHUE Y CTYAEHTOB COBPEMEHHBIX NMPEACTABICHUN O CTPOCHHUH U (DYHKIHH
MMMYHHON CHCTEMBL, XapakTepe HMMYHONATOJOTMH Y B3POCHBIX MALMEHTOB, 3THOJOTHUH,
NaToreHe3e, METONaX KIMHHYECKOW, WHCTPYMEHTaJbHOH M JabOpaTOpPHOH AMAarHOCTUKH, a
TaKXKe JICUEHNH U POPHIAKTHKE HIMMYHOIE(QULIUTHBIX COCTOSIHUHN M aJIeProNaToIOrvH.

3apaun:

- ¢dopmMupoBaHME 3HAHHMHA O CTPyKType M (YHKIUH HMMYHHOH CHCTEMbI 4EJIOBEKa, €€
BO3PACTHBIX ~ OCOOEHHOCTSIX,  KJIETOYHO-MOJIEKYJSIPHBIX ~ MEXaHW3Max  pa3BUTHA U
(YHKLUMOHMPOBAHUS MMMYHHOU CHCTEMbI, OCHOBHBIX 3Talax, THIAX, T€HETUYECKOM KOHTpOJE
MMMYHHOTO OTBETa, METOAAX UMMYHOJUATHOCTUKU.

- (opMupoBaHHe 3HAHWIA M YMEHHH MO NMPUMEHEHHIO U OLIEHKE Pe3yJIbTaTOB JabOpaTOPHBIX
METOZIOB HCCIIEIOBAHUSI TPU HUMMYHOIE(PHUIHMTHBIX COCTOSHUSX, AJUIEPTHYECKUX M JPYTHX
UMMYHOOIIOCPEIOBAHHBIX 3a00JI€BAHUSIX.

- (popmupoBanue 3HaHUH O nepBUYHBIX HMMYyHORepuuTax, BUY-undexunu, CITH /e u npyrux
BTOPUYHBIX UIMMYHOZE(PUILIUTHBIX COCTOSTHUSIX.

- (QopmupoBaHuMe 3HaHMI O TPynmax KPOBHM U METOAAX OINpPENeNeHUs] TPYIIOBOH
npunannexxkHocta ABO u Rh.

- (popMupoBaHUE 3HAHHUN O THIEPUYBCTBUTEIBHOCTH, kiaccupukaunuu ee nmo Kymocy-/xemny,
STHOJOTMU M maroreHe3e [-V THUIIOB T'HIEpUyBCTBUTENBHOCTH, MPHUHIUMNAX JaOOpaTOPHOM
JUArHOCTUKH.

- opMHUpOBaHNE 3HAHUH O TPAHCIUIAHTALIMOHHOM WUMMYHHUTETE, MPUHLUIAX 1Mox0opa AOHOpa U
PELMITNEHTa, PEaKLUsAX OTTOP>KEHUS TPAHCILIAHTATA.

- (hopMupOBaHHE 3HAHUI O TOJIEPAHTHOCTH U Ay TOUMMYHHUTETE.

- (hopMupOBaHHE 3HAHUI O MPOTUBOOIYXOJIEBOM HMMYHHTETE.

2. IIEPEYEHD INTAHUPYEMBIX PE3YJBbTATOB OBYUEHUA

HaumeHnosaHnue
KaTeropuu
(rpymmbr)
KOMIIETEHLIU
1 2
O0mexyJabTypH OK-1: cnocoGHOCTD K a0CTPAKTHOMY MBIIIJIEHHIO, AHAJIHN3Y, CHHTE3Y
ble
KOMINEeTeHUHUH | - 3natb: CTpykTypy W QYHKIMM WMMYHHOW CHCTEMBI YEJIOBEKa, €€
BO3PACTHBIE OCOOEHHOCTH, KJIETOYHO-MOJIEKYJSIPHbIE MEXaHU3MBI Pa3BUTHUS U
(YHKIMOHUPOBAHUS HMMMYHHOW CHUCTEMBI, OCHOBHBIE O3TaIlbl, THIIBI,
TeHEeTHYECKUH KOHTPOJIb UMMYHHOI'O OTBETa, METObl UMMYHOANArHOCTUKH,
YMeTh: NOJB30BATHCS YIEOHON, HAYYHOM, HAYYHO-TIONYJISIPHON




JUTEPaATypoi, ceTbio MHTepHET Miist mpoheCCHOHATBHON NeSITEIbHOCTH

Bnaners: 6a30BBIMH TEXHOJOTHSIME IIPpeoOpa30BaHus HHYOPMALIUH:
TEKCTOBBIE, TAOJMYHBIC PEAAKTOPHI, TONCK B ceTH MIHTEpHeT

OK-5: roTOBHOCTb K CAMOPA3BUTHIO, CAMOPEATH3ALIHH,
€caMo00pPA30BAHUIO, HCIOJIB30BAHHIO TBOPUYECKOI0 MOTEHIIHAJIA

3uatb: OCHOBHbBIE AOCTHUIKCHUS B UMMYHOJIOTUH

YMmeTb: Monb30BaThCs YIeOHOM, HAYUHOH, HAYYHO-TIONYJISIPHON JIUTEPATYPOH,
ceTbio MHTepHET 1st IpodheCCHOHATBHON AeSITETbHOCTH

Bananers: 6a30BBIMH TEXHOJOTHSIMH IIPpeoOpa30BaHus HHYOPMALIUH:
TEKCTOBBIE, TAOJMYHBIC PEAAKTOPHI, MOUCK B ceTH MIHTEpHeT

Obmenpodeccu
OHAJIbHbBIC
KOMIICTCHIIMHU

OIIK-1: roToBHOCTH pemiaTh CTAHAAPTHbIE 3aJa4HM NPo(ecCHOHAIbHOH
AesITeJIbHOCTH c HCNOJIb30BAHHEM HH(POPMALMOHHBIX,
oubauorpaguuecKkux pecypcoB, MeIHKO-0HOJOTHYECKOH TEPMHHOJIOTHH,
HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI H Y4€TOM OCHOBHBIX
TpefoBaHNH HH(OPMALTHOHHOH 0€30IACHOCTH

3HaTB: pelIeHne CTaHAAPTHBIX 33124 NMPO(EeCCHOHANBHON AEATEIBHOCTH C
UCTIOJIb30BAaHNEM HH(POPMAITUOHHBIX, OUOIHOrpadUIeCKUX PeCypCcoB, MEIHKO-
OHMONIOrnYecKoll TEPMHHOIOTUH, HHPOPMALTMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH U Y4ETOM OCHOBHBIX TpeOoBaHM HHPOPMALIMOHHOM
6e30MmacHOCTH

YMeThb: HCIIONIB30BATh CYILIECTBYIOIINE W HOBEHIITNE WH(POPMALMOHHBIE
TEXHOJIOTHHU

Baaners: BIaneTh UMMYHOJIOTHUYECKOH U MEIUKO-OHOJIOTUIECKOM
TEPMUHOJIOTHEH ¢ ydeToM TpeboBaHui O€30MaCHOCTH

OIIK-S: cnoco0HOCTH U FTOTOBHOCTHIO AHAJIU3UPOBATH Pe3yJbTAThI
CO0CTBEHHOIi 1eATeJIbHOCTH ISl MPEeAOTBPALeHHs TPo¢eCCHOHATBHBIX
omuOoK

3HaTh: mnpaBmia paboThl B JIe4eOHBIX M JUATHOCTHYECKHUX IMOMEIIEHUSIX
MEAWIMHCKUX OPTaHM3alHiA WMMYHOJIOTMUECKHE METOAbl JIHAarHOCTUKH
3a00eBaHMIA, B COOTBETCTBUU C TPEOOBAHUSIMI HOPMATHBHBIX JTOKYMEHTOB.

Ymerb: MONB30BaTBCA Y4EOHOW W CIELMANBbHOH, HAYYHOH JIUTEpaTypoi,
NpaBUJIaMH YCTAHOBJIIEHHbIMU npukazaMu M3 P®, cerbto HMHrepHer.
[IpoBOAWUTH  CpPaBHMUTENBHBI  aHANIW3 TOJIYYEHHBIX U pedepeHTHBIX
PE3YJILTATOB

Baagerb: naHHBIMU [0 HOPMATHUBAM PE3YJIbTATOB PA3IUYHBIX
UMMYHOJIOTHUECKUX HUCCIIEIOBAHMH, HaBbIKAMU pabOThl C HOPMATHBHOMN
JuTepaTypoi u ceTbto MuTepHer.

OIIK-7: roTOBHOCTB K HCNOJIb30BAHHIO OCHOBHBIX (PM3HKO-XHUMHYECKHUX,
MATEMATHYECKHX H HHBIX €CTECTBEHHOHAYYHBIX MOHATHH H METOA0B NPH
pelmeHHH Npo(hecCHOHAJBbHBIX 3a1a4

3HaTh: CylIecTBYIOINE HOPMATUBHbIE €CTECTBEHHO-HAYYHbIE TOHSTHSI,
METO/bI U NH(POPMALIMOHHBIE TEXHOJIOTHH ITPH PELIeHHH MPOJeCcCHOHATBHBIX
3a7a4.

¥YMeTb: UCNONb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B CUCTEME
o0pa30oBaHUs U MPU pelieHnH MPo(eCCHOHANBHBIX 3a7a4

B.]'la).]eTb: €CTCCTBCHHOHAYYHbIMU MMOHATHSA, METOAAMU U I/IH(I)OpMaLII/IOHHbIMI/I
TEXHOJOTHUAMU MPU PELILICHUN HpO(I)eCCI/IOHaJ'IbeIX 3aaay.

IIpodeccuonann




HbI€
KOMINETCHIHH

IIK-5: roroBHOCTB K cOOpPY U AHATH3Y KAJT00 NALMEHTA, JAHHBIX ero
aHaMHe3a, pe3yJbTaTOB 0CMOTPA, JA00PATOPHBIX, HHCTPYMEHTAJIBHBIX,
NATOJIOr0-AHATOMUYECKHX H HHBIX HCCJIeAOBAHUHN B LeJISIX
PACNO3HABAHUS COCTOSIHUSI HJIH YCTAHOBJeHUS PaKkTa HATUYHS WU
OTCYTCTBHS 3200JIeBAHUS

3HaTb: OCHOBHbBIE NPUHLOUIBI U METOABI U METOAUKHU HMMYHOJOTMYCCKOTO
HCCICAOBAHNS, TUATHOCTUYCCKUEC KPDUTCPHUH OLICHKU PE3YJIbTATa

YMmeTb: Mpou3BECTH COOP MEPBHYHOIO UMMYHOJIOIHYECKOTO aHAMHE3a.
3aMoNIHUTh MPOTOKOJ UCCJIEN0BAHMS, TOCTABUTh CEPOIOTHYECKYH0 PEAKLIUIO.

Baagern: CCPOJIOTUYCCKOUMHU METOAAMU UCCIIENOBAHM.

\.\l

ITK-21: cnoco0HOCTH K YYACTHIO B IPOBeJeHHH HAYYHbIX HCCJIeTOBAHHH

3HaTh: AKTYaJIbHbIC HpO6J’IeMbI MGI[PILIPIHCKOfI HUMMYHOJIOTHHU U OCHOBHBIC
NPUHLOUIBI TPOBCACHUA HAYYHBIX UCCIICAOBAHUA

YmMmerThb: MNPUMCEHATDH Ha NMPAKTUKEC HAYYHBIC 3HAHUA

Baaaers: HOBEHIIUMU METOAAMH M METOIUKAMH JJIsl COBEPIICHCTBOBAHUS
JUATHOCTUKH MH(EKITMOHHBIX 3a00IeBaHNN

IK-22: roTOBHOCTH K YYACTHIO BO BHEAPEHUH HOBbIX METOA0B U METOINK,
HANPABJEHHBIX HA OXPAHY 310POBbSI IPAKIAAH

3HATB: TPUHLIUITBI KMMYHOJIOTUYECKONW TUATHOCTHKU UH(PEKITMOHHBIX
3a00eBaHMIi C MPUMEHEHNEM HOBBIX METOJIOB

YMeThb: MPUMEHATh HA TIPAKTUKE HOBBIE METOABI JIJIsl TUATHOCTUKH
UH(EKIMOHHBIX 3a00JI€BaHUN

BaaaeTs: HOBEHIINMHU METOAAMU UMMYHOJIOTHYECKON U MOJIEKYJISIPHO-
OMONOrHYeCKON JUArHOCTUKU 3a00JIeBaHNI

3. MECTO YUEBHOHW JUCHUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBI

Yueonas gucuuminaa « IMMyHOIOTHSI» OTHOCHTCS K OTHOCUTCS K 6a30Bol yactu b1
yuebHoro miana no cnernuaibaoctu 31.05.02 [egnatpus.

Marepuan TUCUUILIHHBI OMMHUPAETCS HA paHee NMPUOOPETEHHbIE CTYACHTAMH 3HAHUS IO
XUMUH, Ouojoruu, OWOdTHKE, OMOXMMHH, WCTOPHH MEIULIUHBI, THCTOJIOTUU, SMOPUOJIOTHH,
LIUTOJIOTUH, JIJATUHCKOMY SI3BIKY.

Pa3)_]e.]'lbl AUCHHUIIJINHBI «I/IMMyHO.]'IOFI/IH»

HaumeHoBaHue pa3aesioB

Hmmynnrter. Bunbl uMMyHHUTETA.

2 | Bpoxnenueiii ummyHanTeT. Hecneunguieckne pakTopel BpOXKIEHHOTO MMMYHHTETA.

3 HMMYHHaﬂ CHUCTEMA. HMMYHOKOMHGTGHTHBIG KJICTKH.

4 | Aarurensl. Knaccugukauus. Bunbsl. CBolicTa.

5 | DHnoreHHble UMMyHOPEryIATOpPbI. [ 'yMOpaNbHbIi U KJI€TOYHBIN HMMYHBIN OTBET.

6 | Axrurena. Kiaccel UMMyHOTTIOOYJTHHOB.

7 | Ceponorudeckast AMarHoCTHKa HH(EKIIMOHHBIX OOIe3HEeH.

8 | UmmyHosornueckast namsatb. MMMyHOIOrn4eckast TOJNepaHTHOCTD.




9 | Annepruyueckue peakiim.

10 | TpancmnaneHTapHBINA, IPOTUBOOMYXOJIEBbII HIMMYHUTET.

10.1 | AyronMMyHHBIE peakiiuu 1 3a00IeBaHMSI.

10.2 | MeTonsl HccaeOBaHUs IMMYHHOTO ctatyca. UMMyHOneUIUTHL.

10.3 | [IpuHUMTIBI IMMYHOTPONHOH Tepanuu. UMmyHONpodHIaKTHKA.

MexaucuuniuHAPHbIE CBSI3H c o0ecrneynBaeMbIMH (mocaeayromumMu)
AUCHUTIIHHAMH

Ne Ne pa3aesioB 1aHHOM AUCHHMIJIMHBI,
HEe00XOAUMBIX AJISI U3YYeHHs
HaumMeHoBaHHE o0ecnieynBaeMbIX (MOCJTETYIOIIHX)
Ne o0ecre4ynBaeMbIX AHUCIHUILIHH
n/n (mocJieAy0mmx)
AHCIHTLIHIH 123 | 4|5 | 6|7
1 | HopmanbHas ¢usnonorus + + - - - - -
2 | buonorus + + - - - + -
I'ncronorusi, sMOpuosorys,
3 - + + + - - -
LIUTOJIOTUsI
4 | MukpoOuosorusi, BUPYCOIOTHSI + + + + - - -
5 | [Tatonoruueckast pusuoIOrHs - + + + + - +
6 | Papmakonorus - = - - + - +
7 | buoxumus - - + + + - +
8 | IlaTomornueckast aHATOMUSI - + - - - - +
9 | Ua¢dexunonnsle 6oe3HI + + + + - - +
10 | AKymepcTBO U TMHEKOJIOTHSI - + + + + - -
11 | JlepmaToBeHEpOIOTHs - + + + + - +
12 | Knunnueckasi papmMakosorus - - - - - - +
13 | Tepanus + + + + + + +

4. TPYAOEMKOCTHh YUYEBHOW JUCHHUILITAHLBI W BHJAbI KOHTAKTHOM
PABOTDBI

Buabi padoTni Bcero uacos
VI
1 2 4

KonTakTHas pabora (BCero), B TOM HUCIE:
AynuropHas padota 64 64
Jlexumu (JI) 16 16
ITpakTrueckue 3ansaTus (113), 48 48
Cemunapsl (C)
JlaboparopHbie padots (JIP)




Breayauropnas pabora

CamocTtosiTesibHast pabota  00ydYaromIerocs 44 44
(CPO)

Bun npomexytounoii | 3auer (3) 3 3
aTTecTalnu

HUTOI'O: OOmras | yac. 108 108
TPYAOEMKOCTb 3.e. 3 3

5. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCITATIINHBI

5.1 Pa3genbl y4eOHOH AMCUMIUIMHBI U KOMIETEHILHH, KOTOpPbIe J0J/IKHbI OBITh

O0CBOCHBI IPHU HX U3YYECHHHU

Ne | Kourp | Haumen ConepxaHue pa3aena
n/ | oupye | oBaHue
n Mble | pasgena
KOMIIEe | JHCLHMILI
TeHLH HHBI
U
1 2 3 4
OK-5, | UmmyHu Ilpenmer u 3amaun umMmyHosoruu. CBsi3p IpenMera C Jp.
OIIK— | Ter. mucuuruimHaMu. Mcropust ummyHonorun. TepMUH «<MMMyHHTET» (OT JIart.
1 Bunmr immunitas — ocBoOOXKIEeHHE OT 4ero-aTudo, HEMPUKOCHOBEHHOCTD)
UMMYHHT | IPUMEHSICST y)K€ B CpPEAHHE BeKa MNpHU OCBOOOXKIEHHH, Hampumep,
era. KPECTbsIH OT TOAaTeH, a B HAIle BpeMsl OH Hallen yrnoTpebiieHue y

TUTLIOMATOB (numiomaTuyeckuii UMMYHHTET, T. e.
HETPUKOCHOBEHHOCTH). BHONOrnYecKkuii CMBIC TEPMHHA «MMMYHHUTET)
O4YEeHb TOYHO COOTBETCTBYET CMBICIOBOMY 3HAUEHHIO TEX IIPOLECCOB,
KOTOpPBIE HAINPAaBJIEHBbI HA 3aIIUTY, HEMPHUKOCHOBEHHOCTh, OCBOOOIKICHHE
OpraHu3Ma OT OMOJIOTHUECKH aKTHBHBIX BEIECTB — AHTUT'€HOB.

OcHoBHast pyHKLUMS UMMYHHOW CHCTEMBI — PAcIO3HATh AHTHUTEH,
T. € YCTAaHOBUTb €ro TE€HETHYECKYI0 UYyKEPOAHOCTb, TeHETHYECKOEe
OTIMYHE OT COOCTBEHHBIX AHTHIE€HOB, U KOMIUIEKCOM peakuuil u
MEXaHU3MOB, MTPUCYIIUX IMMYHHOH CHCTEME, YCTPAHHUTh €r0 BIIMSHUE Ha
Ouonoruyeckne MPOLECChl, MPOTEKAIIUe B OPraHU3Me, C LENbI0
COXpPaHEHHs] TOMEOCTa3a, CTPYKTYPHOH M (PYHKIMOHAIBHON LIEJIOCTHOCTH
OpraHu3Ma, a TakXe COXPAHUThb CHenHu(PUIECKYI0 NaMsiTb 00 3>TOM
aHTHUIeHe, UHOTIAa Ha BCKO JKU3Hb.

B coBpeMeHHOM MOHMMAaHWU HMMMYHOJIOTHSI — 3TO HE TOJBKO
HayKa, M3y4aroInas 3aluTy OT HHPEKIINOHHBIX 3a00JIeBaHHH.

HNMMYHOIIOTHSI OTHOCHTCSI K YHCIy Pa3BETBJIEHHBIX HAyK, UMEET
MHOJKECTBO HAINpaBJICHUI 1 pa3fesos, ¢hOPMUPOBABLIMXCS MPAKTUIECKU
B CaMOCTOSITEJIbHBIC TUCIUILINHBI, OXBATBIBAIOLINE KaK TEOPETUUYECKIUE,
(dbyHIaMeHTaNbHbIE, TaK U NPOPHIAKTHIECKHE U KIMHUYECKHE ITPOOIEeMBbI
MEIULUHBL.  BAKUWHOJOTHS,  aJUIPTOJIOTHS,  WMMYHOOHKOJIOTHS,
UMMYHOIIATOJIOTHSI, UMMYHOJIOTHS PETPOAYKLNH, TPAHCIUIAHTALIMOHHAS
UMMYHOJIOTHSI, UMMYHO(]apMaKOJIOTHsl, KIMHHYECKasi U HKOJIOTHYECKast
UMMYHOJIOTHS.




Tak, kIMHHYECKass HMMMYHOJIOTHSI HU3y4daeT U paspabaTeiBaeT

npoOseMbl AUArHOCTUKU W JieueHUs OoJe3Hel, BO3HUKAIOIIUX B
pe3yJbTare BPOKACHHBIX (MEPBUYHBIX) U MPHOOPETEHHBIX (BTOPHYHBIX )
UMMYHOJE(QHUINTOB, a HKOJOTHYECKast MMMYHOJIOTHSI U3y4YaeT BIIUSTHUE Ha
UMMYHHYIO  CHCTEMY  BCEBO3MOXKHBIX  JKOJIOTHUECKHX  (PaKTOpOB
(xnmuMaToreorpapUuecKnx, COLMAIBHBIX, MPOPECCUOHATIBHBIX U T. I.).
HUHpekunoHHass MMMYyHOJOTHS U3y4aeT 3aKOHOMEPHOCTH HWMMYHHOH
CHUCTEMBbI 10 OTHOIIEHHIO K MHKPOOHBIM areHram, crenupudeckue
MEXaHU3MbI IPOTHBOMHUKPOOHO 3aIUTHI.
B 3aBHCHMOCTH OT ypOBHS 3BOJIFOLIMOHHOTO Pa3BUTHS, OCOOEHHOCTEH M
CIIOXKHOCTH C(POPMHUPOBABIIEHCS WUMMYHHOH CHCTEMBI, CIIOCOOHOCTEH
nocjeqHell OTBeYaTb TEMHM WJIM HHBIMH PEAKIMUSIMH HAa AHTUICHBI, B
UMMYHOJIOTHH TIPHUHSATO BBIAENATh OTAEIbHBbIE (POPMBI MM  BHIBI
UMMYHUTETA.

Buae! nMMyHHTETA ClenyOLINE.

1. HacnencrBeHHbIH MMMYHHTET (BPOXKICHHBIH, WM BUIOBOMH)
OOHapy’KHUBAeTCs YK€ TNPU POKACHUH W SBISETCA T'€HOTHIIUYECKHM
NPU3HAKOM, KOTOpbIM mepenaercs mo Hacieactsy. OH Moxer ObITh
BUIOBBIM U HHIUBUYaJbHBIM.

BunoBoli MMMyHHTET — HEBOCIPHHIMYHBOCTD OIHOTO BHAA
JKUBOTHBIX MJIM 4YeJIOBeKa K MHKPOOPTaHM3MaM, BBI3BIBAIOIINM
3aboneBanust y npyrux BumoB. OH TEHETHUECKH NAETEPMUHHPOBAH Y
JyeJIoBeKa Kak OWOJOrMYeCKOro BHpa, T. €. UYeNOBeK He Oojeer
300HO3HBIMH 3a00JI€BAHUAML.

HuauBuayanbHblil BPOKIACHHBI UMMYHUTET — MACCUBHBIN, Tak
Kak obecrieunBaeTcs nepenaveii MMMYHOTTIOOYJIMHOB TUIOAY OT MaTepu
yepe3 IUIALeHTy (IUTALEHTapHBIH HMMYHUTET), W, TakuM obOpaszom,
HOBOPOXKIEHHBIH 3aIIHUIIeH OT HH(PEKUUH, KOTOPBIMU repedoiena MaTh.

2. IlpuoOpereHHbIM  WUMMYHHUTETOM  HAa3bIBAIOT  TaKYIO
HEBOCIIPUUMYHBOCTh OPTaHHU3Ma YeJIOBEKa K MH()EKIHMOHHBIM areHTaM,
KOTOpast (OpMHPYETCs] B MPOLIECCE €r0 WHAWBUAYAIBHOTO Pa3BUTHS U
XapaKTepPU3yeTcs CTpPOTOM ceun(pUIHOCTHIO. On BCETaa
WHIMBUOYAIbHBIA, HE Iepedaercss MO HACIenCTBY, U MOXET OBITh
€CTECTBEHHBIM M UCKYCCTBEHHBIM.

EcrecTBeHHBII NPUOOpPETEHHBI WMMyHHTET — 3TO pe3yJbTar
BCcTpeun ¢ Bo3dyaureneM. OH TOSBISETCS TOCHE TNEPEHECEHHOTO
UH(EKIIMOHHOrO 3a00JIeBaHNsI WM NP OBITOBBIX CKPBITHIX KOHTAKTaxX C
HeOONBIIMMH  J103aMH  MHUKPOOHBIX areHToB. lloCTHH(EKUNOHHBIN
UMMYHUTET BCEerJa aKTHBHBIH M (opMupyercs mocie mnepeHeCeHHON
UHPEKIUH, MOXKET COXPAHSATbCS B TEUEHHE INTEJILHOTO BpPEMEHH,
MHOT/Ia B TEUSHHUE BCEH KU3HML.

HckyccTBeHHBI MPHOOPETEHHBbI HMMMYHUTET BO3HHMKAET IIPH
UMMyHU3aluu  (BakIWHALMHM). VICKyCCTBEHHBIH HMMMYHUTET MOXKHO
CO3/1aBaTh AKTHBHO M TACCHUBHO. AKTUBHBIH (pOpMHpyeTCs BBEICHHEM
AHTUI€HHBIX MPENapaToB, BAKLUH, aHATOKCHHOB. [TacCHBHBIN UMMyHHUTET
bopMupyercsi BBEIEHHEM TOTOBBIX CBIBOPOTOK M HMMYHOTJIOOYJIMHOB, T.
€. TOTOBBIX AHTHUTEI.

Kpome TOro, IMMyHHUTET MOXET OBITH CTEPHJIbHBIM (OPTaHU3M
CcBOOOZIEH OT COOTBETCTBYIOINETO BO3OyIUTENs) W  HECTEPHIIbHBIM
(BO30yAUTENIb COXPAHSETCS B OPraHM3ME, M TOJBKO MPH 3TOM YCJIOBUU
NOJAEPKUBAETC HMMMYHHUTET — tbC), T'yMOpaJbHBIH, KJIETOYHBIH,
I'YMOPAJIbHO-KJIETOUHBIH, KJIETOUHO-I'YMOPAJIbHBIN; O HANIPABIEHHOCTH —




aHTHOAKTEPUATbHBIH, AHTUBHUPYCHBIN, AHTUTOKCHYECKHIA,
NPOTHBOOITYXOJIEBbIN, AHTUTPAHCIUIAHTALIMOHHBIH.

Kak onvH U3 BUIOB HIMMYHUTETA BBIIEISIFOT MECTHBII HIMMYHUTET.
OH 3amuimaer OTHEJbHbIE YYaCTKH OpraHu3Ma oOT Bo3OyauTesnen
Oonesneit u  dopmupyercs npu  y4acTHH CEKPETOPHOTO
umMMyHOroOynmHa A, a  Xapaktepusyercs  Ooyee  aKTUBHBIM
(harouuTo30M.

OTnuuuTeNnbHbIE YEPTHI CIEHU(PUUIECKON HMMYHOJIOTHYECKOH
PEaKTHBHOCTH OT HECTIELU(PHUECKON PE3UCTEHTHOCTH:
- cnenuduyeckas PEAKTUBHOCTb  (NMPUOOPETEHHBIH  MMMYHHUTET)
BBICOKOCTICIIU(pIYHA B OTHOIIEHUH KaXKIOTO KOHKPETHOTO BO30OyIHTEI,
a (Qakrtopel Hecnenmpuueckol 3amUTBl  (BPOKACHHBIH, BUIOBOU
UMMYHUTET) JEHCTBYIOT Ha JIOOble MHMKPOOPTaHH3MbI, AHTUTEHB,
MaKpOMOJIEKYJIBI,
- TIOBTOpHAsI BCTPeYa C TE€M WJIM MHBIM MAaTOT€HHBIM MHKPOOPTaHH3MOM
HE MPHUBOAHUT K M3MEHEHHSIM BPOXXIEHHOTO MMMYHHUTETa, HO IOBBIIIAET
ypOBEHb MPHOOPETEHHOrO0: MMMYyHHAasi CHUCTeMa Kak Obl «3alloMHHAeT»
BO30yuTENsA, YTOOBI BIOCIEACTBHH NPENOTBPAINATh BBI3BIBAEMYIO UM
uHpekmro. T.0., ABe TJaBHBIE XapaKTePUCTUKU (M OTIMYHS)
npUOOPETEHHOr0 UMMYHHUTETa — CIEUN(PUIHOCTh M MMMYHOJIOTHYECKAs
NaMsITh.

K nmecnemmpuuecknm ¢akropam 3amuThl (BUAOBOH WUMMYHHUTET)
OTHOCATCS:
MeXaHUYeCKHe (aHATOMUYECKHe. KOXa M CIM3HCTbIE JbIXaTeIbHBIX
NyTeH, >KEIyAOYHO-KHMIIEYHOIO TPAKTAa, MEPLATEIbHBIA JSIHUTEIUH WU
CIU3b JABIXATEJNILHOTO TpakTa), OapbepHast (yHKOUsA JUMQOY3IIOB;
HOpMaJbHasi MUKpodiopa opranusMa; pusuko-xumudeckue (GpepMeHTsl,
B nepByto ouepenb, JKKT; peakiust cpempl; opraHHYECKHE KUCIOTBI U
ap.), obecreyuBarolue IeCTPYKLUUIO AHTHUTCHOB, Hecmeuuduueckas
UMMYHOOHOJIOTHYECKAsT ~ 3aIlUTa, OCYLIECTBJIsIEMasi  HOPMAJIbHbIMU
UMMYHHBIMH KJIETKAMH U TYMOPaJIbHBIMH KOMIOHEHTaMHu ((arounros,
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HOpPMAaJIbHbIE  KHJUIEPBl,  CHUCT€Ma  KOMIUIEMEHTa,  BOCIAJICHHE,
UHTEPPEPOH, HHIHOUTOPBI  CBEPTHIBAHUS  KPOBH, (PHOPOHEKTHH,
JIUXOpPajKa, TJIaBHAS cucreMa THCTOCOBMECTUMOCTH). Otn

UMMYHOOHOJIOTHYECKHE  Oapbepbl  Y4acTBYIOT B  TOMJIOIIEHUH U
OECTPYKLMH aHTHUIe€Ha Kak YYy>KePOJHOTO BEINeCTBA, a TaKXke BO
B3aUMOJIEHCTBHHU CO cieU(PUIECKUMHU (haKTOPaMH 3aLIHTHI.

K cneundpuueckum ¢akropam (MprOOpPETEHHBIH HWMMYHHUTET)
OTHOCATCS: aHTUTEN000pa30BaHNe, UMMYHHBIH (parounTo3 U KUJUIepHas
byHKUMsA UMMYHHBIX Makpodaros u TUM(OIHTOB,
THIEePUYYBCTBUTENILHOCTh HEMEJIEHHOTO THIIA, T'HIIEPYyBCTBUTENBHOCTD
3aMEUIEHHOrO0 THIIA, MMMYHOJIOTWYECKass MaMsTh, UMMYHOJOTHUYECKas
TOJIEPAHTHOCTb.

U Tte, m npyrue ¢axkTopsel 3amuThH  (QYHKIHOHUPYIOT BO
B3aUMOJIEHCTBUU M COCTABIISIIOT €IUHYIO CHCTEMY 3aILUThl OPTraHU3Ma OT
aHTUreHoB. IIpu 3TOM OHM MOTYT BKJIIOYATBhCS B MPOLECC 3AIMUTHI HE
OJHOBPEMEHHO U He BCe cpasy. B 3aBucumocTH OT Xapakrepa
AHTUTE€HHOTO BO3JEHCTBUS BEAYIIMMH MOTYT OBbITh OIHA WJIM HECKOJIBKO
¢dbopM pearupoBaHwsL.

OK-1,
OK-5,
OIK—

HmmyHH
ast
CHUCTEMA.

HmmyHHAst cucTeMa — COBOKYITHOCTb OPTaHOB, TKaHEH M KIIETOK,
00eCcreunBaOIINX KJIETOYHO-TEHETUIECKOE TIOCTOSTHCTBO —OpraHU3Ma.
NMMyHHasi cuctemMa 4desioBeka OOecreunBaeT Crnenu(UYecKyro 3aluTy




Hmmyno
KOMIIETE
HTHBIE
KJIETKH.

OpraHu3Ma OT TEHETHYECKH YYXKEPOTHBIX MOJIEKYJ U KIJIETOK, B TOM
yrcie UWHQPEKIHMOHHBIX areHToB — OakTepuil, BHUPYCOB, TIpHOOB,
MPOCTENUIIHNX.

[IpyHUMTIEI AHTUTEHHON (T€HETHYEeCKOH) YUCTOThI OCHOBBIBAIOTCS
HA pAcClO3HAaBAaHUHM «CBOETO — YYKOrO» M B 3HAYUTEIBHOH CTENEHU
OOyCJIOBJIEHBI CHUCTEMOH T€HOB M TJHKONPOTEHIOB (IPOXYKTOB HX
SKCIIPECCUH) — MIIABHBIM KOMIUIekcoM rucrocoBmectumoctd (MHC), y
yenoBeka dacto HasbiBaemoill cucremoir HLA (human leukocyte
antigens). Ha nelikoumurax denoOBeKa HYETKO SKCIPECCUPOBAHBI OENKU
MHC, ¢ nomolipl0 HCCIeNOBaHUs JIEHKOLUTOB TUIHUPYIOT AHTUI€HbI
MHC. JlumdounHsle KIETKH CO3PEBAIOT U (PYHKIUOHUPYIOT B
OTIPENEICHHBIX OpraHax.

LenTpanbHble 1 nepudepuIecKue OpraHbl UMMYHHOH CHCTEMBI

LenTpanbHable (TEPBUYHBIE): KOCTHBIH MO3I — KpPOBETBOPHBIH
OpraH, BUJIOUKOBAs »Kelie3a WIN TUMYC, JUM(POHUIHAS TKaHb KUIICYHUKA
SABJIIIOTCS. MeCTaMH AU PepEeHITMPOBKH MOMYJIALUH JTUM(POLIUTOB.

IMepudepuueckue (BTOPUYHBIC). CENE3eHKA, JUM(pATHIESCKHIE
y3J1bl, MUH/IAJIMHBI, CKOTUICHUSI JIMM(POUIHON TKAaHU B COOCTBEHHOM CJIOE
CIM3HUCTBIX  ODOJIOUEK  KUIIEYHOro Tuma  (acCOlMHMpOBaHHAas ¢
KHIIEYHUKOM M OpoHXamMM JIUMQOUAHAS TKaHb) OpPraHbl MMMYHHUTETa
3acerstroTest B- 1 T-mumdonntamu U3 HEHTPAIBbHBIX OPraHOB HMMYHHOM
CHCTEMBI, TOCJE€ KOHTAKTa C AHTHUI€HOM B 3THX OpraHax JUM(QOLIHTHI
BKJIFOYAIOTCS B PELIUPKYJISLIUIO.

KneTku-npenmecTBeHHUKH ~ UMMYHOKOMIIETEHTHBIX — KIIETOK
NPOAYLHPYIOTCS KOCTHBIM MO3roM. HeKOTOpble MOTOMKH CTBOJIOBBIX
KJIETOK CTAHOBSTCA JuMbornutaMu. JImMponuTsl mompasnessror Ha 1Ba
kyacca— T u B.

IIpenmecTBeHHNKH T-TMM(OLMTOB MHUIPUPYIOT B THUMYC, I7e
CO3pPEBAIOT B KJIETKH, CIIOCOOHBIE y4YacCTBOBATb B MMMYHHOM OTBETE.
BunoukoBast skene3a (TUMyC) WIpaeT BEAYLIYIO POJb B PEryJsiLuu
nonyssinun T-mumbountos. Auddepernunpysice, mumdountsl, Omaronaps
OCBOOOXKIEHUIO T'yMOPAJIbHBIX  BEIIECTB, IOJYYalOT AHTUTCHHBIC
Mapkepbl. KOpkoBbIf CJIOH TUMyca TyCcTO 3amoiHeH JTUM(OLUTaMH, Ha
KOTOpBIE BO3JEHCTBYIOT TUMHYeckue ¢akTopel. B  mMosrosom croe
HaxomATcs 3penble T-TuM(OIUTHI, MOKUAAOIINE BUJIOYKOBYIO JKEJe3y U
BKJIFOYAKOLIMECS B IUPKYJSILUIO B KadecTse T-xennepos, T-xunnepos, T-
CYIPECCOPOB.

B KOCTHOM MO3re CO3peBarOT KIETKU-TIPENLIECTBEHHUKH IS
pa3NIUYHBIX oMysAuil B-mumdonnTos u Makpodaros, B HEM NMPOTEKAIOT
cneuupuyeckne UMMyHHble peakumd. OH  CIYXXHT  OCHOBHBIM
HUCTOYHHUKOM CBIBOPOTOUHBIX UMMYHOIJIOOYJIMHOB. Y NTHI He3penbie B-
KJIETKH MHUIPHPYIOT B CyMKy (Oypcy) Palpummyca, rae IOCTHUTAIOT
3pPENIOCTH.

Cenesenka 3acemnsiercst TMMGOLUTAMHU B TIO3JHEM SMOPHOHATIBHOM
NepUoJIe U IOCiie poXKaAeHUs. B Oenoil mynpne nMerTCsl TUMYC3aBHCHMBIE
U TUMYCHE3aBHCHMbIE 30HBI, KOTOpBIE 3aceisitorcs T-B-mumdountamu.
[lonamarommne B OpraHU3M AHTUTEHbl HMHAYLUPYIOT OOpa3oBaHHUE
aumMpoOIacToB B TUMYyC3aBUCUMOH  30HE  CEJIE3eHKH, a B
THMYCHE3aBUCHUMOH 30HE OTMedaercs mnponudepauns IUMPOLHMTOB U
o0pa3oBaHUe MIa3MaTUIECKUX KJIETOK.

3pensie B- u  T-nmumdonursr  3acensror nepudepudeckne
auMdoysnel.  JInMGOUUTE NOCTYNMArOT B JUM(aTHYecKne y3Jbl 1O




apdepentapiM umMmparmueckum cocyaam. [lepemernenne TuMQpOIUTOBR
MEXKIY TKaHSIMH, KPOBEHOCHBIM PYCIOM M JUM(Oy3JIaMu TO3BOJIAET
AHTUI€H-YyBCTBUTEIbHBIM  KJIETKAM  OOHapy>KHBaThb  aHTHUIEH U
CKaIUTMBAThCSI B TE€X MECTaxX, /i€ MPOUCXOIUT HUMMYyHHAs PEaKkLus, a
pacrpoCTpaHEeHHE IO OpraHu3My KJIETOK MaMATH M HUX ITOTOMKOB
MO3BOJISIET JMM(OUIHON CHUCTeMe OpraHU30BaTh T'€HEPaJM30BAHHBIN
UMMYHHBII OTBET.

Jlumparudeckne (QOJUTMKYJIBI MUINEBAPUTENBHOTO TpPakTa U
IBIXaTEeJIBHON CHUCTEMBI CIIy’KaT IJIABHBIMH BXOJHBIMH BOPOTaMH JJIsI
aHTUreHoB. B 3Tmx opranax HaOmOmaeTcss TeCHas CBSI3b MEXKAY
TUM(OUIHBIMU KJIETKAMH M SHIOTENINEM, KaK U B IIEHTPAJIbHBIX OpPTraHax
UMMYHHOH CUCTEMBL

K xieTkaM UMMyHHOH CHCTEMBI OTHOCAT JTUM(OLUTHI, Makpodaru
U JApyrue aHTUTCH-TIPENCTABISIIOMMNe KIeTKH (A-KJIETKH, OT aHrJL
accessory — BCIIOMOTATEJIbHBIN), a TAaKXKe TaK Ha3biBaeMylo Tperbto (O-)
NOMYyJISIUEO  KJIETOK  (T.e.  KJIETOK, HE HUMEIIUX OCHOBHBIX
MOBEPXHOCTHBIX MapkepoB T- u B-mumponntos, A-KIETOK).

ITo ¢yHKUMOHANBHBIM CBOHCTBAM BCE HMMYHOKOMIIETEHTHBIC
KJIETKH pa3fessiioT Ha 3P QPeKTOpHBIE U peryIsaTopHble. Bzanmoneiicraue
KJIETOK B IMMYHHOM OTBETE OCYIIECTBJISIETCS] C TIOMOIIBIO TYMOPaJIbHBIX
MEIUaTOPOB — UUTOKMHOB. OCHOBHBIE KJIIETKH HIMMYHHOH cucTeMbl — T- 1
B-mumdoruTer.

Jumpormter. B oprammsme = OUMQOLMTHI  TOCTOSTHHO
PELUPKYJIUPYIOT MEXKAY 30HAMH CKOIUIGHHs JUM(OUIHOH TKaHWU.
Pacnonosxenne mumMQpouuTOB B TUM(POUIHBIX OpraHax M UX MUTPALHs 110
KPOBEHOCHOMY W JHUM(}aTHYeCKOMy PYCIy CTPOro YIOpPsSAOYEHBl HU
CBSI3aHbI ¢ QYHKIMSIMU PA3JIMYHBIX cyOmomyssiuil. JlumdouuTsr umerot
o0y MOp(OJOTHYECKYI0 XapaKTepUCTHKY, OMHAKO uX (PyHKOWH,
nosepxHoctHele CD (ot cluster  differentiation)  mapkepsr,
UHIMBUAYAIbHOE (KJIOHAIBHOE) IPOUCXOXKIECHUE, PA3TUIHBI.

I[To wnHammuumro mnoBepxHOCTHBIX CD  MapkepoB JUM(pOUHTEI
pa3nensifoT Ha (PYHKIHMOHAIBHO Pa3IMYHbIE TTONYJSIIA U CYOTIOMYJISIIHH,
npexnae Bcero Ha T- (TUMyC3aBUCHMBIE, MPOLICAIINE MEPBHYHYIO
muddepeHpoBKy B THMyce) numbountel u B- (bursa-zaBucmmsle,
NpoIIeAIne co3peBaHne B cymke @adpunnyca y NTHI I €r0 aHAJIOrax
y MIJIEKONUTAIIUX — B KOCTHOM Mo3re y den) auMmporurstT-
JTUMQPOITUTHI

Jlokamm3aumsa. T-muMpOUUTEl BO3HHUKAIOT B 3MOPHOHAIBHOM
TUMyce. B mocTsMOpuOHANBPHOM mepHoAe TMociie co3peBaHust |-
TUMQOIUTEL  paccesiIoTess B T-3aBUCHMBIX 30HaX mepudeprudeckoit
TUM(pOUTHON TKaHU (MEPUAPTUKYISIPHO B OENON MyJiblie CEeNe3eHKU U
NapakOPTUKAIBHBIX ~ 30Hax  Jumdoysnos). Ilocne  crumyssiuuu
(axTUBaIUN) OTIPEIEICHHBIM AHTUTEHOM T-mumd ot
npeoOpa3oBbIBatOTCS B Oobline TpaHchopmupoBaHHble T-mMMGOIHTEI,
U3 KOTOPBIX 3aTeM BO3HUKAET HCIIOJHUTEIbHOE 3BEHO T-KIJIETOK.
DyHKIMU

T-nmumdoruTs pacIo3HaT MIPOLIECCUPOBAHHBIN 51
NPEACTABICHHbII Ha MOBEPXHOCTH AaHTUTEH-TIpenCTaBisronmx (A)
KJeToK aHTureH. OHM OTBEUArOT 3a KJIETOYHBIH UMMYHHUTET, HMMYHHBIC
peakiuu kieroyHoro tuma. OTaenbHble CyONOmyJsiiMM MOMOrarT B-
auMdoruTaM pearupoBaTh Ha 1-3aBHCHMBIE AHTUTEHBI BBIPAOOTKOM
aHTuTen  (PeryJMpyrT AaKTHBHOCTh  B-kietok). VYyacTByoT B




THIIEePUYBCTBUTENBLHOCTH 3aMeuieHHoro (IV) tuma.

IIpoucxoxxnenue u cospesanue. PonoHadanbHULEH BCEX KIIETOK
KPOBH, B TOM YHCJE JTUM(OILUTOB, SIBJISETCS €IUHAs CTBOJOBAs KJIETKA
KOCTHOro Mo3ra. OHa reHepupyeT /1Ba TUIA KJIETOK-TIPEIIIECTBEHHUKOB —
TUM(OUIHYIO CTBOJIOBYIO KJIETKY M MPEALISCTBEHHUKA KJIETOK KPacHON
KPOBH, OT KOTOPOH MPOUCXOASIT U  KIETKH-TIPEIIIECTBEHHUKU
JEHKOLMTOB U Makpo(aros.

OObpa3oBaHne W CO3peBaHHE HWMMYHOKOMIIETEHTHBIX KJIETOK
OCYINECTBIJIIETCSI B LEHTPAJIbHBIX OpraHax uMmyHutera (misa T-
muMmporuroB — B TUMyce). KneTku-npenmectBeHHUKH T-1MM(pOIUTOB
NOMaaalT B THUMYC, rae npe-T-kineTku (THMOLMTBHI) CO3PEBaroT,
npomudepupyror u  npoxomar auddepeHUUpPOBKY HA  OTHEIbHBIC
CyOKJaccel B pe3ysibTaTe B3aMMOACHCTBUSI C OSNHUTEIHAIBHBIMH U
OEHIPUTHBIMU KJIETKAMH CTPOMBI W BO3AEWUCTBHS TOPMOHOMOAOOHBIX
MOJIUIENITHAHBIX (PAKTOPOB, CEKPETUPYEMBIX SMTUTENHAIBHBIMU KJIETKAMU
TuMyca (anbdal-THMO3HUH, THMOIIOSTHH, TUMYJIUH U 1Ip.).

ITpu nuddepeHIpoBKe T-nmamporursr npUOOpeTaroT
omnpeneneHHbl Habop MeMOpaHHbIx CD-Mapkepos. T-kieTku paznenstor
Ha CyOmNOMyJSsIMM B COOTBETCTBUMU ¢ MX (yHkumed u npoduiem CD-
MapKepoB.

T-muMOIUTB PACMO3HAOT AHTUTEHBI C TIOMOLIBIO ABYX THIIOB
MeMOpPaHHBIX TJIMKONPOTEHHOB — T-KJIETOUHBIX PELenTOpoB (CeMENCTBO
Ig-nonobnbIXx Monekyn) u CD3, HEKOBaJEHTHO CBA3aHHBIX MEXIY COOOI.
Hx peuenTopsl, B OTIUYNE OT aHTUTEN U peuentopoB B-mumdonnTos, He
pacro3HalOT CBOOOAHO WHMPKyIUpyrOmHe aHTHreHsl. OHHM PacloO3HAIOT
nenTuaHble  (ParMeHThbl, TNPEACTaBIsIeMble UM A-KJIETKaMH uepes
KOMILIEKC Y9y KEPOAHBIX BELIECTB C COOTBETCTBYIOLIMM OE€JKOM IJIaBHON
CHUCTEMBI THCTOCOBMECTUMOCTH | 1 2 Kkj1acca.

OcnoBHas ¢yskums B-knerok — nuddepeHunanyst B pe3yabrare
AHTUIE€HHOH CTUMYJSIIMM B IUIA3MATHYECKUE KJIETKH, MPOAYLUPYIOIINE
antuTena, T.6. 3(QekTopHOE yuacTHe B T'YMOPAJIbHBIX HMMYHHBIX
peaknusix. CymiecTByeT HECKOJIBKO MOATUTIOB B-muMQpouTos.

Ob6pazoBanue B-knerok y ImIoga NPOUCXOAWT B TIEUEHH, B
TAJTbHEUIIEM — B KOCTHOM MO3Te.

OK-5,
OIIK-6

AHTHUTEeH
BbL
Kunaccug
MKALHSL.
CaoiicTB
a.

AHTHreHbl ~ OONMAmarOT  PSAAOM  XapakTePHBIX  CBOWCTB!
AHTUTE€HHOCTBIO, CIIENN(UIHOCTBIO U HMMYHOT'€HHOCTBIO.

AHTHreHaMH MOTYT OBITh OENKH, MONIHCaXapHUIbl U HYKJICHHOBBIE
KHCJIOTBl B KOMOMHALMK MeEXAy cOOOM WM JMmuaaMu. AHTHT€HaAMU
SABIIIIOTCSL  JIIOOBIE CTPYKTYpBl, HECYILIHE MPH3HAKH TIeHETHYECKOM
Yy>KEPOJHOCTH U pAclo3HaBaeMble B OSTOM KAadyeCTBE HMMYHHOMH
cucremoil. HawnbGonpimeli HWMMYHOT€HHOCTBEIO 00JamaroT OenKkoBbIe
AaHTUIeHBl, B TOM 4YHCJE OakTepUalbHbIE SK30TOKCHHBI, BHPYCHAs
HelpaMUHHA3a.

MHoroo0Opa3ue TOHSATHS «aHTUTEH». AHTUTEHBbI pPas3[eNeHbl Ha
nojiHble (MMMYHOTEHHBIE), BCErAa NPOSIBISIONLINE HMMYHOT€HHBIE U
AHTUIeHHBIE CBOWCTBA, M HEMOJNHBIE (TaNTeHbI), HE CHOCOOHBIE
CaMOCTOSITENIbHO BBI3bIBATH MMMYHHBIN OTBET.

lantensl 00/amaOT AHTUIEHHOCTBIO, YTO OOYCJIOBIMBAET WX
cneun(UIHOCTh, CIMOCOOHOCTh M30MpPATENbHO B3aUMOAEHCTBOBATH C
aHTUTENaMHd  WJIM  pelentopaMd  JUMQOLUTOB,  ONPEAEISTHCS
UMMYHOJIOTHYECKUMH PEaAKIIHSIMH. I'anrensr MOTYT cTaTh
UMMYHOTEHHBIMH TIPH CBSI3bIBAHMM C HWMMYHOT€HHBIM HOCUTEJIEM




(Hammpumep, OENKOM), T.€. CTAHOBSITCS] TIOJTHBIMU.

3a cnennPUYHOCTH AHTHUIE€HA OTBEYAeT TaNnTeHHas 4YacTh, 3a
UMMYHOT€HHOCTb — HOCHUTEJIb (Jaine OeJok).

NMMYHOT€HHOCTh 3aBHCHUT OT psiia NPUYUH (MOJEKYJSIpHOU
Macchl, TIOABW)KHOCTH MOJIEKYJI aHTUTE€HA, (OPMBI, CTPYKTYpHI,
croco0HOCTH K u3MeHeHHi0). CyIIecTBEHHOe 3HAYeHHE UMEET CTeleHb
reTePOreHHOCTH AaHTUTEHA, T.€. YYKEPOAHOCTb [UIsI [AHHOIO BHUMA
(MakpoopraHmsma), CTENEHU 3BOJIOIHOHHONH MBEPTEHLMH MOJEKYIL,
VHUKQJIBHOCTH M HEOOBIMHOCTH  CTPYKTypbl.  UyKepogHOCTH
OTIpeneNsIeTCs] TAK)KEe MOJIEKYJIIPHOH Maccoi, pasMepaMH M CTPOCHHEM
OnononuMepa, — €ro MaKpOMOJIEKYJISIPHOCTBIO M JKECTKOCTBIO CTPYKTYPBL
benkn m nmpyrue BBICOKOMOJIEKYJISIPHBIE BEINECTBA C 0OJee BBICOKHM
MOJIEKYJISIPHBIM BECOM HamOojiee MMMYHOTE€HHBbL bojbpimoe 3HaueHHE
UMEET KECTKOCTh CTPYKTYPBI, YTO CBSI3aHO C HAJIMYHEM apOMATHYECKUX
KOJIell B  COCTaBe  AMHHOKHCIIOTHBIX  IOCJIEAOBATEIBHOCTEH.
[TocnenoBaTenpHOCTP AMHUHOKUCIOT B TOJMNENTHAHBIX IIETTOYKAX —
TeHETHUYECKHU IETEPMUHUPOBAHHBIA MPU3HAK.

AHTHUI€HHOCTb OEJIKOB SIBJISIETCS MTPOSIBJICHUEM HX 4y KEPOAHOCTH,
a ee creln(pUIHOCTb 3aBUCUT OT AMHHOKHCIIOTHOH MOCJIEOBATEIbHOCTH
OenkoB, BTOPUYHOH, TPETUYHOM U 4YeTBEPTUYHOH (T.e. OT oOumen
KOHpopMauuu OENKOBOH MOJIEKYJIbl) CTPYKTYPBI, OT TOBEPXHOCTHO
PACIIONIOKEHHBIX IETEPMHUHAHTHBIX TPYII M KOHLIEBBIX aMUHOKHCIIOTHBIX
octaTkoB. KomongHoe COCTOSIHHE M PacTBOPUMOCTb — OOsI3aTeNbHBIC
CBOICTBA aHTUTEHOB.

CrienuyHOCT AHTHIEHOB 3aBUCHUT OT OCOOBIX YHYacCTKOB
MOJIEKYJ1 OEJIKOB M TOJINCAXAPHUOB, HA3bIBAEMbIX STHTOMAMU. JMUTOIBI
WIA AHTHICHHbIE IETePMHHAHTBI — (pParMeHTbl MOJIEKYJ AHTHICHA,
BBI3BIBAIOLINE UMMYHHBIH OTBET M ONPEAEISIOIINE €ro CrenuGuIHOCTb.
AHTHreHHbIE €TEPMUHAHTHI M30MPATENBHO PEArupyrOT C aHTUTEJIAMH
WIA aHTUT€H-PACTIO3HAIOUMHE PELIENITOPAMH KIIETKH.

CTpykTypa MHOTMX aHTUTEHHBIX [ETEPMUHAHT W3BECTHA. Y
6enkoB 3T0 00BIMHO (pparMeHTh! U3 8-20 BBICTYMAIONINX HA MOBEPXHOCTU
AMHHOKHCJIOTHBIX OCTAaTKOB, y TMOJUCAaxapuaoB — BbIcTynatomue O-
OokoBbIe e30Kcucaxapuanble nenu B cocrase JIIIC, y Bupyca rpumma —
reMarnIfOTHHUH, Y BUPyca UMMYyHOAe(dHIHTa YenoBeka — MeMOpaHHBIN
TJTUKOTICTITHI.

ONUTONBI KAa4eCTBEHHO MOTYT OTJIHYAThCA, K KAKAOMY MOTYT
00pa3oBbIBATLCS «CBOWY» aHTUTENA. AHTHIEHBI, COAEpIKallfe OXHY
AHTUIEHHYIO JETePMHHAHTY, HAa3bIBAIOT MOHOBAJIEHTHBIMH, — Psil
SMUTOMNOB — IOJNUBAJICHTHBIMHU. [loNMMepHbIE AaHTHUIEHBI CONIEpPKaT B
O0JBIIOM KONWYECTBE HASHTHYHBIE STTUTONBI (Puaremmunel, JITIC).

OCHOBHBIE THUIBI AHTUT€HHOW CHEUU(PUYHOCTH (3aBHCAT OT
CNeU(pUIHOCTH SMUTOTIOB).

1. Bunosast - xapakrtepHa ansi Bcex ocoOeil OmHOro BHUIA
(ob1ue 31UTOIEI).
2. I'pynmoBast — BHyTpu BHIa (HW30aHTUTEHBI, KOTOPBIE

XapakTepHbl s oTAenbHbIX rpymm). [Ipumep — rpynmner kposu (ABO u
ap.).

3. letepocnennduaHocTh - Hamu4ue OOMMX AHTHUT€HHBIX
NE€TePMHUHAHTy OPraHU3MOB PA3JUYHBIX TAKCOHOMHUYECKHUX TIpYMIL.
HNmeroTcst mepekpecTHO-pearupyrolie aHTUTeHbl y OaKTepuil U TKaHeH
Makpoopranusma. a) AntureH PopcMaHa — TUNUYHBIA NEPEKPECTHO-




pearupyromuil aHTUTEH, BBIABICH B SPUTPOLIUTAX KOIUEK, coOak, OBell,
no4ke Mopckoii ceuHkH; 0) Rh-cucrema sputponmros. Y uenoseka Rh-
AHTHUIeHbl AITTIOTHHUPYIOT aHTUTENA K 3pUTpOoLUTaM 00e3bsH Macacus
rhesus, T.e. IBISIOTCS MEPEKPECTHBIMI, B) HU3BECTHBI oOmme
AHTUI€HHBIE JIE€TEPMUHAHTHI 3PUTPOLUTOB YEJOBEKA M MAJOYKH UYYMBI,
BUPYCOB OCIIbI M TPUIINA; T) elle mpumMep — OeloKk A CTPEenTOKOKKa U
TKaHU MUOKap/a (KJIaNaHHbIA anmapar).

[TonoOHast aHTUTEHHAasT MUMHKPHS OOMAaHBIBAET WMMYyHHYIO
CHUCTEMY, 3alIUINAeT OT €€ BO3JAEHCTBHs MHUKpPOOpPraHusMbl. Hanmndue
MEPEeKPECTHBIX ~ AHTUIEHOB  CIIOCOOHO  OJIOKMPOBATH  CHUCTEMBI,
PACIIO3HAIOIINE Yy KEPOIHBIE CTPYKTYPBI.

4. ITatonornueckass. Ilpum  pasnUUHBIX  MAaTOJOTMYECKHUX
U3MEHEHMAX TKaHEeH MPOUCXOAAT M3MEHEHHUs] XMMHYECKUX COEIUHEHHH,
YTO MOXKET U3MEHITh HOPMAJIBHYIO aHTHTE€HHYK CHenH()UIHOCTb.
[TosBAAIOTCS ~ KOXKOTOBBIEY», <JIYYEBBIE», «PAKOBBIE» AHTHIEHBI C
U3MEHEHHON BUIOBOH CIEU(PUIHOCTBIO. AYTOAHTHICHBI - COOCTBEHHBIE
(TKaHEBBIE) AHTUTEHBbI, K KOTOPbIM MOTYT BO3HHMKATb AyTOUMMYHHBIC
peaKkIyH, HampaBJEeHHbIE NPOTHB ONPEACNICHHBIX TKaHEH OpraHu3Ma
UYame Bcero 3TO OTHOCUTCS K OpraHaM U TKaHsM, B HOpPME He
MOJBEPrafOIIUXCs BO3ACHCTBHIO HMMMYHHOW CHCTEMBI B CBSI3H C
HasnuareM O0apbepoB (MO3T, XPyCTaJIHK, MapaIIUTOBUIHbIC KEJe3bl U 1P.).

5. CraguocnenuuIHOCTb. Hwmerores AHTUTEHBI,
XapaKkTepHble ISl OIpPENENeHHBbIX CTaIWid pa3BUTHS, CBS3aHHBIE C
mop¢orenesom. Anbha-pheTonpoTerH XapakTepPeH M SMOPHOHAIBHOTO
Pa3BUTHSL, CHHTE3 BO B3POCJIOM COCTOSHHUHM PE3KO YBEJIHUMBACTCA NPU
PaKOBBIX 3a00JIEBAHUAX MTEUCHH.

Kryrukosele, unu H-Ar, nokamu3yroTcs B JOKOMOTOPHOM
anmapare Oakrepuil — ux Krytukax. OHH IPEACTaBIAIOT COOOH STTUTOMBI
cokpaTtuTenpHoro Oenka — ¢uaremnuaa. [Ipu HarpeBaHuu (¢raresuinH
neHaTtypupyer (TepMonaduibHbIN ), 1 H-AT TepsieT CBOO Ceu(pUIHOCTb.
@deHoJ He NeCTBYEeT Ha 5TOT AT.

Comarnueckuii, wumu O-Ar, CBsI3aH C KIETOYHOHW CTEHKOM
Oakrepuit. Ero ocHoBy cocraBmser JIIIC, TtepmocrabmieH — He
paspymaercs Tmpu juuTenbHOM  kumsueHun  (y  I'p—  Oaxrepwmii
crenu(pUIHOCTD OMpeaesieTcs Ae3okcucaxapamu nonucaxapunos JIIIC).
Onnako comatnueckuii Ar TOABEp)KEH JAEWCTBHIO  AJbAETHUAOB
(popmanmna), CIUPTOB, HAPYINAFOIIHUX €0 CTPYKTYPY.

Ecnn nmpomMMyHM3MpOBAaTh JKHMBOTHOE JKMBBIMH OaKTEpUsIMH,
UMEIOIIUMHI JKIYTHKH, TO OynyTt BbipabateiBathcsi AT, HampaBieHHBIE
onHoBpeMeHHO npotuB O- u H-Ar. Beaenne npokunsdeHHON KyJlabTypbl
crumynupyer OmocuHTes AT k comatmueckomy O-Ar. Kynbrypa
Oaxrepuii, oOpaboranHas penosoM, Bb3oBeT oOpazoBanue AT TOJIBKO K
KTyTHKOBbIM Ar. Jlunmun A (BXOAMT B COCTaB KJIETOYHOH CTeHkH ['p—
OakTepuii) — rerepoANMep; COACPIKUT TIMOKO3AMHH U KUPHBIE KHCIOTHI.
On oOnamaer CUJIbHOM a/IbFOBAHTHOM, Hecrenn(puIecKoi
UMMYHOCTUMYJIHPYIOLIEH aKTUBHOCTBHIO M TOKCHYHOCTBIO;

Kancynpable, wnn K-aHTHreHBI, pacnoyiararoTcsi Ha MOBEPXHOCTH
KJETOYHOH cTeHkH. OHH HaXomsATCA B KalCyJe U CBSI3aHbl C
MOBEPXHOCTHBIM ~ CJIOEM  JIMIOMNOJHUCAXapuaa  KJIETOUYHOW  CTEHKHU.
Berpewarores y Oaktepuii, oOpasyromux kancyny. Kak mnpasuio, K-
AHTUIeHBl COCTOSIT M3 KHCIBIX MOJHCAaXapuaoB (YPOHOBBIE KHCIOTHI). B
TO K€ BpeMs y Oalmuibl CHOMPCKOM $I3BBI 3TOT AHTUTEH IMOCTPOEH M3




noNunenTUaAHbIX Lened. Ilo 4yBCTBUTENBHOCTH K  HarpeBaHMIO
pazmuuator Tpu Ttuna K-amturena: A, B, uw L. HaubGonbmas
TEPMOCTA0MIIBHOCTD XapaKTepHa [JIsl TUNIA A, OH He ACHATYpPHPYET Jaxke
IpU JJIUTENBHOM KUIsiueHUU. Tun B BbiaepKUBaeT HEMPOAOIKUTEIbHOE
Harpesanue (okosio 1 gaca) no 60 °C. Tun L OwicTpo paspyuraercs npu
sroii  temneparype. Ilostomy wyactuunoe ypaneHue K-aHTUrena
BO3MOYKHO MYTE€M JUIUTENIbHOTO KUITTYeHUsI OaKTEPUATBHON KYJIbTYPBL

AHTureHel ructocoBmectTumoctu. Ilpu mnepecankax oOpraHoB
BO3HHUKAET MpobyieMa COBMECTUMOCTH TKaHEH, CBS3aHHAsI CO CTEMEHBIO
UX TEHETUYECKOrO0 pOJCTBA, pPEaKUUsSMU OTTOPXKEHUS YY)KePOIHBIX
QIJIOTEHHBIX M KCEHOT€HHBIX TPAHCIUIAHTATOB, T.. MpobieMamu
TPaHCIIAHTALMOHHOTO UMMyHHTeTa. CylllecTByeT psii  TKaHEBbIX
AHTUTE€HOB. TpaHCIJIaHTALlMOHHbIE AHTUI'€Hbl BO MHOTOM OIpPEAENSIOT
UHAUBUYJIbHYIO AHTUT€HHYIO cneunpUIHOCTb OpraHusma.
COBOKYIHOCTb T'€HOB, ONPEAENAIINX CHHTE3 TPAHCIUIAHTALMOHHbIX
AHTUT€HOB, MOJy4YWJia Ha3BaHUE IJIaBHOM CUCTEMbI THCTOCOBMECTUMOCTH.
Y mopneii oHa uacto HasweiBaercs cuctemodi HLA (Human leucocyte
antigens), B CBSI3U C YETKUM TNPEACTABUTENLCTBOM Ha JIEHKOLUTAaX
TPaHCIIAHTALMOHHBIX aHTUT'€HOB. [ '€Hbl 3TON CUCTEMBI PACIOIOKEHBI Ha
KOpoTkoM tieue xpomocombl CO. Cucrema HLA - 3T0 cuctema CHIIbHBIX
antureHoB. Cnextp Monekyn MHC yHukaneH ans opraHusma, 4TO
ompenensieT ero OHONOTMYECKYI0 HHIUBUAYAJbHOCTD M TO3BOJSAET
pas3anuaTh «Uy>K0€ -HECOBMECTUMOEY.

CeMb reHeTHUYECKHX JIOKYCOB CUCTEMBbI pa3/ieJieHbl Ha TPHU KJlacca.

I'enrl nepBoro kiacca KOHTPOJIU3YIOT CUHTE3 aHTUIE€HOB Kjacca 1,
ONpEeAeNsAoT TKAaHEBblE AHTUI€Hbl M KOHTPOJUPYIOT T'HCTOCOBMEC-
TUMOCTb. AHTUIeHbl Kjacca | OnpenesnsioT HMHIUBUAYAJIbHYIO
AHTUIEHHYIO CMEeMU(UYIHOCTb, OHU NMPEACTABISIIOT JIFOOBIE UY>KEPOIHBIC
aHTUreHbl T-LIUTOTOKCHYECKHUM JuMmdounTaM. AHTUTE€Hbl Kiacca |1
NIPECTaBJIeHbl Ha IOBEPXHOCTH BCEX SAPOCOAEpPIKAIIUX  KJIETOK.
Monekyaet MHC knacca 1 B3aumopnetictByroT ¢ mojekynoi CDS,
JKCIIpeCCUpyeMOll Ha MeMOpaHe IMpeIIeCTBEHHUKOB HUTOTOKCHYECKHX
mamporuros («CDy — claster difference).

I'enet MHC knacca 2 KOHTPOJNUPYIOT aHTUIeHbl kiacca 2. OHH
KOHTPOJIUPYIOT OTBET K TUMYC3aBUCUMbBIM aHTUI'€HaM. AHTUI€HBI Kjacca
2 SKCHpECCHpPOBaHBI  IMPEUMYIIECTBEHHO Ha MeMOpaHe HMMY-
HOKOMITETEHTHBIX KJIETOK (Mpeknae Bcero Makpodaros u B-mumdoruTos,
YaCTUYHO-aKTUBUPOBaHHBIX T-nmumbounTtos). K 310 xe rpymnme reHos
(Tounee — obnactu HLA-D) otHOCSTCS TakKe TeHbI 1T -CHITbIl HMMYHHOT'O
OTBeTa U reHsl Is-cynpeccuu ummyHHoro otsera. Anturensl MHC knacca
2 obecreunBarOT B3auMoOjelcTBHE Mexny Makpodaramu u  B-
TuMQOIUTaMH, YYaCTBYIOT BO BCEX CTaAMUsAX HMMYHHOIO OTBETa —
IIpeICTaBICHUU aHTUI€HA Makpodaramu T-mumoruram,
B3aumMopeiicteun (koonepaunu) makpodaros, T- m B-nmumdonuros,
nuddepeHIMPOBKE NMMYyHOKOMIIETEHTHBIX KJIETOK. AHTHUTEHBI Kjiacca 2
NPUHUMAIOT  y4acTie B (QOPMHUPOBAHUM  NPOTHBOMHKPOOHOTO,
MIPOTUBOOIYXOJEBOrO,  TPAHCIJIAHTALIMOHHOTO M JAPYIrMX  BHJOB
ummyHuTeTa. CTpyKTYpBI, ¢ IoMousio Kotopbix Oenxn MHC knaccos 1
U 2 CBS3BIBAIOT AHTUTEHBbI (TaK Ha3blBA€MbIe AKTHUBHBIE LIEHTPHI) IO
YPOBHIO CIIEU(UIHOCTH YCTYIAIOT TOJIBKO AKTUBHBIM LIEHTPAM aHTHUTEI.

I'enet MHC «kmacca 3 KOOUPYIOT OTAENbHblE KOMIIOHEHTHI
cCHUCTeMbl KOMILIeMeHTa. lIponeccHHr aHTUreHOB — 3TO HMX cynbda B




oprannsme. OpmHOM M3 BaXHEHINX (QYHKUUH MaxpodaroB sBISETCS
nepepadoTKa aHTUIeHa B IMMYHOTE€HHYIO (hopMy (3TO COOCTBEHHO M €CTh
NPOLIECCUHT aHTHI€HA) M TPEACTABICHWE €ro HWMMYHOKOMIIETEHTHBIM
KJeTkaM. B mponeccunre, Hapsgy ¢ Makpodaramu, ydacTBYHOT B-
TUM(OLUTEI, AEHAPUTHBIE KIeTKH, T-1MM(OIHUTHL

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

OHJOreH
HbIE
HMMYHO
PeryJsiTo
PBL
Kneroun
BIA U
rymopan
BbHBIN
UMMYHUT
eT.

Hurtokmabl. OpHOM W3 OCOOEHHOCTEH HMMMYHOKOMIIETEHTHBIX
KJIETOK, ocobenHo  T-mumdornuToB,  sBiAETCS  CIOCOOHOCTH
NPOAyLHPOBaTh OONBIIOE KOJNWYECTBO PACTBOPUMBIX  BEINECTB -
LUTOKUHOB  (MHTEPJEHKUHOB),  OCYLIECTBISIIOIIMX  PETYJSITOPHBIC
¢yakuun. OHU 00€CreYnBAIOT COTJIACOBAHHYIO PadoTy BCEX CHUCTEM U
(bakTOPOB UMMYHHOH CHUCTEMBI, Oyaronapst MpsIMbIM U OOPATHBIM CBSI3IM
MEXKIY PpasIUYHbIMA CHUCTEMaMHU M CyONoOmyJsiUusiMH  KJIIETOK
o0ecreunBalOT YCTOHYHMBYIO CaMOPETYJSIHI0 HMMYHHOH CHCTEMBL.
L{UTOKMHBI YYaCTBYIOT TAaK)K€ B PEryJBILUHU arlonTo3a, B mponudepanny,
aHTrMoreHe3e W JAPYrHUX KJIETOYHBIX mnponeccax. CdopmupoBannch
B3MJIAbl HAa EAMHYI0 IUTOKWHOBYIO CHCTEMY, KOTOpas OObeauHseT
UHTEPPEPOHBI, HHTEPJICHKUHBI, KOJOHUECTHMYJIUpPYIOMUE (aKTOPBl U
apyrue (akTopel pocTa M MMeeT OONblLIOoe 3HA4YeHHE B OOeCTIeUeHHH
romeocrasza opraamsma. Mx ompeneneHue (UMTOKMHOBBINA Npodwiip) naer
JOMNOJIHUTENIbHOE MPEACTABICHUE O COCTOSHMM UMMYHHOU CUCTEMBL. B
LIEJIOM TOMEOCTa3 OpraHu3Ma O0ecneunBaeTCsl COTJIACOBAaHHOH paboToi
(B3auMozeiicTBHEM) UMMYHHOMN, SHIOKPUHHON U HEPBHOM CHUCTEM.

LuToKMHBI CEKPETUPYIOTCS Pa3INYHBIMU KJIETKaMU
(mum@poumTamu, makpodaraMu U Ap.) B TPOLECCE MEKKJIETOYHOTO
B3aUMOJIEHCTBHS B OTBET HA AHTUI'€HHOE pa3apakeHue (MH(EKLHMOHHBINA
areHT) W B HOPME HANpaBJSIFOT HMMYHHBI OTBET 1O Haubojee
s¢pdextuBHomy myTu. Ilo mnpodwmo AEHCTBUS LUTOKUHBI MOKHO
pasfenuTh Ha MPOBOCHAIUTENbHbIE W NPOTUBOBOCHAJMTENbHBIE, IO
NPEeUMYILIECTBEHHON HampasieHHOCTH UMMyHHOro oteeta-Thl (T-helper
| - HampaBneHHble Ha (POPMHPOBAHHE KJIETOYHO-OMOCPEIOBAHHOTO
UMMyHHOro orBera) U Th2 (mpeumylnecTBEHHO ryMopanbHOro). bamanc
Thl/Th2 1WTOKMHOB Ha paHHHWX 3Tamax BOCHIAJIUTENBHOH PEaKIUH B
3HAUUTEIbHON CTENEHU ONpeesseT NMPEeUMYLIECTBEHHO KJIETOUYHbINA WU
IryMOpaJbHbIN XapakTep UMMYyHHOTO OTBETA.

IIpoBocnanurenpuble uutokunel - WJI-1, WUJI-6, UJI-8. MJI-12,
dakTop Hekposza omyxoneir (PHO) anbda, nareppeponnr (MD) anvha u
raMMa CHUHTE3UPYIOTCS U JEHCTBYIOT Ha UMMYHOKOMIIETEHTHBIE KIJIETKU
Ha paHHUX CTaJusX BocnajeHus. B3aumopaeicTBue MUKPOOPraHHU3MOB C
peuenTopaMu MakpodaroB MPUBOAMT K MHAYKLUH CHHTE3a U CEKPELHU
MPOBOCTIAIUTENBHBIX LUTOKMHOB, OOECIIEYMBAIOIINX PAa3BUTHE PAHHETO
BOCHAJIUTENBHOIO OTBETA.

OcHoBHoll Menuatop Bocnanenust - WJI-1. Knerku orseudaroT
npoaykuuen MJI-1 Ha npeicTBue TOKCMHOB M JPYrMX KOMIIOHEHTOB
MHKPOOPTaHU3MOB, AKTUBUPOBAHHBIX KOMIIOHEHTOB CUCTEMBbI
KOMIUIEMEHTa, JPYTUX MeAuaTopos BocnajeHus. C MoOBbIIEHHEM YPOBHS
WNJI-1 conpsikeHbl MUXOpanka, HEUTPOPIIINS, aKTUBALMS KOMIUIEMEHTA,
cuHTe3 OenkoB octpori (dasel  Bocmajenws, WJI-2, kioHanbHas
nponudepauus crenn(pUIHbIX K AHTUTEHY T-knerok.
[Iposocnanutenbubie 3¢ dextsr MJI-1 ocymecTBIsIOTCS B CHHEPTU3ME C
APYyrUMH OUTOKHHAMHU, B niepByro ouepens ¢ PHO anbda u NJI-6.

OcuoBHbiMU TponyueHTaMu PHO anbda sBISIOTCS MOHOLUUTHI U




TKaHeBble Makpodaru. B pannuii nepuon Bocnanenuss ®HO anbda
AKTUBUPYET HIOTEJIHHA, CIIOCOOCTBYET aAre31H JEHKOLUTOB K 3TIHTEIHIO,
MUTpPAllUd WX B OdYar BOCMAJEHUS, MHAYLUPYET MNPOAYKLHIO APYTHUX
MIPOBOCHANUTEIIbHBIX LINTOKUHOB.

[IporuBoBocnanureapHble 1uTokMHBL (MJI-4, WJI-10, WJI-13,
®HO ©Oera) COCTAaBISIOT ANBTEPHATUBHYIO  MPOBOCHAIUTENbHBIM
LUTOKMHAM  TpyIIy, OrPAaHUYMBAIOLIYID  Pa3BUTHE  BOCHAJECHUS.
CymecrBeHHoe 3HaueHue umeer MJI-4, ypoBeHb KOTOpOro sBiseTcs
OIHUM U3 Kputepues oneHkn Th2-otsera. MJI-4 - dpakrop axTuBaumu B-
TUM(OLUTOB, SIBISETCS POCTOBBIM (PAKTOPOM MJISI TYYHBIX KIETOK, T-
knerok. MJI-4 cunresupyercs u cekperupyercst Th2 knerkamu.

Thl-uutokuaer — HU®P ramma, WJI-2 ycuUIMBAIOT KJIETOYHO-
OTMOCPEOBAaHHBIN MMMYHHBIH OTBeT, npu kotopoM CD8+ mumbonnts
UMEIOT 3HaYeHNUE B YHUUTOXKEHUH KJIETOK, HH(PUIUPOBAHHBIX BUPYCAMH U
OPYTUMH BHYTPHKJIETOUYHBIMH MHKPOOPTaHU3MAMH, WJIH HMEIOIIIMU
apyrue (HanpuMep, OHKO-) MapKepbl FT€HETUYECKON UyKEPOIHOCTH.

Th2-uurokunsr (MJI-4, NJI-5, NJI-6, NJI-10, MJI-13) ycunuBaroT
AHTUTENBbHBI HMMMYHHBII OTBET M O0ECMEYMBAIOT T'yMOPAJIbHBIN
UMMYHUTET TPEUMYIIECTBEHHO IPOTHB TOKCHHOB W BHEKJIETOYHBIX
MHKPOOPTraHHU3MOB.

B pe3yJibTarte MPOLIECCUHTA, Mpe3eHTalUN Ar
AHTUTEHIPE3CHTUPYIOIINMHU KJIETKAMH U «y3HaBaHUs» aHTurena T- u B-
TUMQOIUTAMH  MPOUCXOAUT  PAa3BUTHE  PEAKLUH  MEXKKJIETOYHBIX
B3aUMOJEICTBU, KOTOpbIE ONMOCPEAYIOTCS LIMTOKWHAMU — MEANaTOpaMu
UMMYHHOTO OTBETA.

OpmHoit u3 0coOeHHOCTEHl HMMMYHOKOMIIETEHTHBIX — KJIETOK,
ocobeHHO T-mUMQOIUTOB, SBIAETCS CIIOCOOHOCTH MPOAYLHPOBATH
0oJBpIIOE  KOJNMYECTBO  PACTBOPHMBIX  BEIIECTB -  IIUTOKHWHOB
(MHTEpNEHKUHOB),  OCYIIECTBISIFOIIUX  PEryJATOPHbIE  (DYHKIHM.
LuTokMHBI UMEOT OENKOBYI0 TNPHUPOAY, PACTBOPHMBI B JKUIKOCTSX
OpraHusMa, AefCTBYIOT uepe3 clielUalbHble peLenTophl Ha MOBEPXHOCTU
KJIETOYHBIX MeMOpaH, HecieIn()UIHBI K AHTUT€HAM.

Onu ofecrevnBarOT COTJIACOBAHHYIO pabOTy BCEX CHCTEM U
(bakTOPOB UMMYHHOH CHUCTEMBI, Oyaronapst NpsIMbIM U OOPATHBIM CBSI3IM
MEXKIY Ppa3sIUYHBIMA  CHUCTEMaMHU H  CYONONMyJSIOMsIMH  KJIETOK
00ecreunBalOT YCTOHYHMBYIO CaMOPETYJSILUI0 HMMYHHOH CHCTEMBI.
{UTOKMHBI Y4aCTBYIOT TAaK)K€ B PEryJBILUHU aronTo3a, B mponudepanny,
AHTMOTeHe3€ U APYTUX KJIETOUYHbIX MpoLeccax.

HUx akTUBHOCTb B3aMMOCBSI3aHA U MpPOSBISAETCS MO THUITY
LIUTOKWHOBOTO Kackana (KaKIbpli [UTOKHH aKTHUBHPYET MOCIEIYIOIIUH).
Tak, ecnmu OIMH LUTOKMH JEHCTBYeT HAa KJETKY, OH CTUMYJHpPYET
BbIPAOOTKY 3TOH KJIETKOH APYTrUX UTOKHUHOB.

ITo xapaktepy OHONOrMYecKOro JMAEHCTBUS W CTPYKTYpHOHU
OpTraHU3aLMH BBIAENAIOT HECKOJIbKO TPy LIUTOKUHOB.

I'emonostnabl — QakTopel pocta kKiaerok. K HHUM oOTHOCAT
unTepneiikuael (UJI), KoTopble MPOAYLHPYIOTCS aKTUBUPOBAHHBIMU T- 1
B-nmumporuramn,  makpodaramu, — KJIeTKaMH ~— CTPOMBI  THUMYyca.
@DyHKUNOHATbHAS aKTUBHOCTb 3THX MeANaTOPOB uMeeT
pasHOHamnpaBieHHbIH XxapakTtep. HMartepneiikunsl (WJI-2-WJI-7, WJI-9,
WJI-11, HWI-13, MWJ-15) obecneuynBalOT CTUMYJSILHAIO — POCTA,
nupdepeHMpoBKy u aktuBanuio 1-, B-mumdonntoB, NK- kieTok,
MakpodaroB, TpaHYJOLUTOB W MOHOLWTOB, YCHJIGHHE aKTHMBHOCTHU




TYYHBIX KJIETOK U JIP.

K 310t ke rpymnme reMONO3THHOB OTHOCAT KOJIOHHECTUMYJIUPYIOLIHE
dakroper (KCD), koTOpble KOHTPOJIHPYIOT CO3peBaHue, MponudepaLnto
U aKTUBALMIO KJIETOK MMMYHHOH CHUCTE€MbI (TPaHyJIOLHUTOB, MOHOLIUTOB,
Makpodaros).

Unreppeponsr (MPH) npuHMMaOT pa3HOCTOPOHHEE y4acThHe B
perymsiquu ~ MMMYHHOTO  OTBeTa,  O0OJajaroT  NPOTHBOBHPYCHOMN
AKTUBHOCTBIO.

@axtopsl Hekposa onyxonu (PHO-o u ®HO-B) monyumnu takoe
HAa3BaHUE IOTOMY, YTO CIIOCOOHBI JIM3MPOBATH HEKOTOPHIE OIMYXOJIH.
CTUMYIHPYIOT MPOLIECCHI aNre3uH, aHTUTEI000Pa30BaHUs M AKTUBHOCTD
MOHOHYKJI€apHbIX  KJeTOK.  CekpeTHpyroTcs  aKTUBHPOBAHHBIMU
Makpodaramu.

XEeMOKHHBI TPUBJICKAIOT B OYar BOCHAJIEHHS JIEHKOLMTHI, MOHOLUTHI U
muMmporurer w3 kpoBu. K xemokmHam  otHocar M-8,
makpodaruarudupyromuii gpaxrop (MUD) u ap.

CdopmupoBanuch B3IJSIABI HA €JUHYKO LIUTOKMHOBYIO CHCTEMY,
KOoTOpas 00BeUHSIET UHTEPPEPOHBI, UHTEPJEHKUHBI,
KOJIOHHECTUMYJIUpYIOIHe (HakTopbl U Apyrue (akTopel poCTa U UMEET
Oornpimoe 3HaueHHWe B OOECHEeUeHHH TroMeocTa3a opranusma. Hx
ompeneneHne  (UUTOKUHOBBIA  mpoduib) OaeT  IOMOJHUTENBHOE
NPEACTABICHUE O COCTOSHUM MMMYHHOH cuCTeMbl. B 11emom romeocras
OpraHn3Ma o0ecreqnBaeTCs COTJIacCOBaHHON paboTol (B3aUMOACHCTBUEM)
MMMYHHOH, SHIOKPUHHON U HEPBHOWU CHCTEM.

LuToKMHBI CEKPETUPYIOTCS Pa3TUIHBIMU KJIETKaMHU
(mum@poumTamu, makpodaraMd U Ap.) B TPOLECCE MEKKJIETOYHOTO
B3aUMOJIEHCTBHS B OTBET HA AHTUI'CHHOE pa3apakeHue (MH(QEKINOHHBIN
areHT) W B HOPME HANpPAaBISIIOT UMMYHHBIH OTBET MO Haubojee
s¢pdextuBHomy myTu. Ilo mnpodwmo AEHCTBUS LUTOKUHBI MOKHO
pa3nenuTh Ha MPOBOCHAIUTENBHBIE M MPOTHBOBOCIAIHUTENBHBIE, IO
NPEeUMYILIECTBEHHON HAIpPaBIeHHOCTH MMMYyHHOro orsera — Ha Thl (T-
helper | - HanpaBieHHbIE HA (POPMHUPOBAHNE KIIETOYHO-OMOCPEIOBAHHOTO
UMMyHHOro orsera) U Th2 (mpeumyinecTBeHHO rymopanbHOro). bamanc
Thl/Th2 1WTOKMHOB Ha paHHMX STalax BOCHMAIHUTEIBHOH PEaKIHH B
3HAYUTEJbHON CTETeHH ONpenessieT MPerMYIIEeCTBEHHO KJIETOYHBIN WIIN
I'YMOpPAJIbHBIN XapakTep UMMYHHOTO OTBETA.

IIpoBocnanurenvuble uutokunel - WJI-1, WUJI-6, UJI-8. MJI-12,
¢bakTop Hekposa onyxoneit (PHO) anbda, narepdeponst (MOPH) anvha u
raMMa CHUHTE3UPYIOTCA U IEHCTBYIOT HA UMMYHOKOMITETEHTHBIC KJIETKU
HAa PaHHUX CTaAMAX BOCMAaJeHUs. B3amMonelcTBHe MUKPOOPTaHH3MOB C
peuenTopaMu MakpodaroB MPUBOAUT K MHAYKLHUH CUHTE3a U CEKPELNU
MPOBOCIIAIUTENBHBIX LIUTOKMHOB, OOECIEUMBAIOIINX PA3BUTHE PAHHETO
BOCIIAJIUTEIBHOTO OTBETA.

OcHoBHoll Menuatop Bocnanenust - WJI-1. Knerku orseudaroT
npoaykuuen HMJI-1 Ha npeicTBue TOKCMHOB M JPYrMX KOMIIOHEHTOB
MUKPOOPTaHHU3MOB, AKTUBUPOBAHHBIX KOMITOHEHTOB CHCTEMBI
KOMILIEMEHTA, APYTHUX MEANaTOpOB BocnaneHus. C MOBBIIEHHEM YPOBHS
WNJI-1 conpspkeHbl TUXOpagka, HERTPOPHIINS, aKTUBALMS KOMILIEMEHTA,
cuHTe3 OenkoB octpod  (daser  Bocmajenws, WJI-2, kioHanbHas
nponudepauus crenn(pUIHbIX K AHTUTEHY T-knerok.
[Iposocnanutenbubie 3¢ dextsr MJI-1 oCcymecTBIsIOTCS B CUHEPTU3ME C
APYTrUMH OUTOKHHAMHU, B niepBy0 ouepenb ¢ PHO anvda u UJI-6.




OcuoHbiMu TponyueHTamMu PHO anbda sBIAIOTCS MOHOLUTHI U
TKaHeBble Makpodaru. B pamnuii nepuon Bocnanenuss ®HO anbda
AKTUBUPYET SHIOTEIIHH, CIIOCOOCTBYET aare3uy JEHKOLUTOB K STIUTEJIHIO,
MUTpALMUd UX B OdYar BOCHAJEHUS, HUHAYLUPYET MNPOAYKLHIO IPYyrux
MPOBOCHAIUTENBbHBIX IUTOKUHOB.

[IporuBoBocnanureapHble 1uTokuHBl (MJI-4, WJI-10, WJI-13,
®HO o©Oera) COCTAaBISIOT aJBTEPHATUBHYIO  MPOBOCHAIUTEIBbHBIM
LUTOKMHAM  TpyIIy, OrPAaHUYMBAIOLIYI0O  pa3BUTHE  BOCIHAJECHMUSL
CymectBeHHoe 3HaueHue umeer MJI-4, ypoBeHb KOTOpOro sBiseTCs
onHUM u3 Kpurepues oueHku Th2-orsera. UJI-4 — daxTop aktuBaumnu B-
TUMQOLUTOB, SIBISETCS POCTOBBIM (PAKTOPOM AJISI TYYHBIX KIIETOK, T-
knerok. MJI-4 cunresupyercs u cekperupyercst Th2 knerkamu.

Thl-uutokuaer — WUPH ramma, WJI-2 ycuimBarOT KJIETOYHO-
OTOCPEIOBAaHHBI UMMYHHBIH OTBeT, npu KotopoMm CD8+ mumbonnts
UMEIOT 3HaYeHNE B YHUUTOXKEHUH KJIETOK, HHPUIUPOBAHHBIX BUPYCaMH U
OPYTMMHU BHYTPUKIETOUYHBIMU MHUKPOOPTraHM3MaMH, WJIH HMEIOIUMU
apyrue (HanpuMep, OHKO-) MapKepbl FT€HETUYECKON UyKEPOIHOCTH.

Th2-uurokunsr (MJI-4, NJI-5, NJI-6, NJI-10, MJI-13) ycunuBaroT
AHTUTENBbHBIA HMMMYHHBII OTBET M O0ECMEYMBAIOT T'yMOPAJIbHBINA
UMMYHHUTET NPEUMYIIECTBEHHO MPOTUB TOKCHHOB M BHEKJIETOUHBIX
MHKPOOPTaHU3MOB.

HMMyHHBIH OTBET — 3TO LENb MOCIEAOBATENBHBIX CJIOXKHBIX
KOOMNEpaTUBHBIX MPOLIECCOB, UAYLIUX B UMMYHHOI cHUCTEME B OTBET Ha
NENCTBHUE aHTUT€HA B OPraHU3Me.

PaznuyaroT: mepBUUYHBIE HMMMYHHBIH OTBET (BO3HUKAET IIpU
NepBOI BCTpeUe C AHTUTCHOM ), BTOPUYHBII MIMMYHHBIH OTBET (BO3HHKAET
IIPU MOBTOPHOM BCTPEYE C AHTUTEHOM).

JIro00ii MMMYHHBIH OTBET COCTOMUT U3 IBYX (a3. WHAYKTHBHAS,
NPEACTABICHNE W PACMNO3HABAHME AHTUICHA, BO3HHMKAET CJIOXKHAA
KOOlepauusi  KJIETOK ¢ mocienyromeidl  npoiudepaumeii  u
nuddepeHINPOBKON, MPONYKTHUBHAS, OOHAPYKHUBAKOTCS  MPOIYKTHI
UMMYHHOI'O OTBETa.

[Ipn mepBHYHOM UMMYHHOM OTBETE€ HHAYKTHUBHAs (a3a B CpeIHEM
MOXET AJIUTHCSI HEAENIO, IPU BTOPUYHOM — A0 TPEX JHEH 34 CUET KJIETOK
namaTu. Cuna U xapakTep HMMYHHOIO OTBETa 3aBUCST KaK OT CBOMCTB,
03Bl  aHTUTEHa, crocoba ero MNPOHUKHOBEHMS, JJITHTEIbHOCTU
MIPUCYTCTBUSI B OpraHU3Me, TaKk U OT PEaKLMM UMMYHHOH CHUCTEMBI U
MEXaHU3MOB €€ pPeryJsiliui. B MMMYHHOM OTBeT€ aHTUI'€HbL, MOMNAaBIINE B
OpraHu3M, B3aUMOAECHCTBYIOT C AHTUICHIPEACTABISIOIUMH KJIETKaMU
(Makpodaramur), KOTOpPbIE SKCIPECCHPYIOT AHTHIE€HHBIC AETEPMUHAHTHI
HAa TMOBEPXHOCTH KJETKH U JOCTABISIOT MHAOPMALMIO OO0 aHTHUIEHE B
nepudpepuyeckie OpraHbl HWMMYHHOHW CHCTEMbI, TA€ IPOUCXOIUT
crumyJisanus T-xenmepoB. Jlanee HWMMYyHHBIH OTBET pPa3BUBACTCS IO
OJTHOMY WJIM HECKOJIbKUM BapHaHTaM — (opMaM UMMYHHOTO OTBETA.

UsBecTHel  crnepyromme  (GOPMBI  MUMMYHHOIO — OTBETa. -
ryMOpaJjbHbIN UMMYHHUTET, OCHOBAHHBIN Ha BbIpabOTKE
UMMYHOIJIOOYJIMHOB;, - KJIETOYHBIH HMMMYHHUTET, B OCHOBE KOTOPOTO —
npoaykuust 3pdexkTopHbIx T-TUMPOIUTOBR; - UMMYHOJIOTHUECKAS TAMSITB;
- HWMMYHOJIOTMYeCKas  TOJIEPAHTHOCTb, -  HMMYHOJIOTHYECKas
runeppeakTusHocTh (PI'3T, PITHT);

- UIUOTUI-aHTUUANOTUIINUECKHUE OTHOLICHMUS].
HMMYyHHBIH ~ OTBET  XapaKTEPHU3YETCs: cnenupUIHOCTHIO




(peakTUBHOCTh HAIPaBJIEHA TOJBKO HA OIPEIENEHHBIH areHT, KOTOPBIH
Ha3bIBACTCS AHTUTEHOM); MOTEHLIMPOBAHUEM (coCOOHOCTHIO
NPOM3BONTh YCHJICHHBI OTBET NPU MOCTOSHHOM TMOCTYIUICHUU B
OpPTraHu3M OJHOTO W TOTO K€ aHTWUI€HA), MMMYHOJIOTMYECKOH MaMsAThHIO
(cTIOCOOHOCTBIO PACIIO3HABATH M MPOU3BOAUTD YCHIICHHBIH OTBET IPOTUB
TOTO K€ CAMOTO aHTHI€HA MPH IMOBTOPHOM €ro MOMaJlaHuH B OPTaHHU3M,
Jake eCIU TEePBOE€ M TOCIEAYIOLINE TOMaJaHusl IMPOUCXOAST uepes
OoJpIINe MPOMEXKYTKH BPEMEHN).

I'ymopanbHbI UMMYHHBINA OTBET OCYLIECTBIIAECTCA MyTEM
BbIPAOOTKHU aHTUTEN (MMMYHOTIIOOYJIMHOB — Ig) K 4y KepOogHOMY
aHTureny (ot jat. humor — xunkocTs). OHU HUPKYIUPYIOT B XKUIKOCTIX
OpraHu3Ma M 00eCreunBal0T HEUTPAIM3ALHIO0 AHTHIEHA.

Ha MMOBEPXHOCTH B-numdoruTos HaxXOOoUTCsI
umMyHOroOyuHOBBIN penentop BeR (slg — superficial Ig). MUmenno on
pacrio3HaeT, 3axBaTbIBAET W TEPEHOCHT AHTHUIEH BHYTPb KIETKH.
[IpoucxoauTt BHYTPUKJIETOUHOE PACIlEIUICHHE aHTHIeHa ¢ 00pa3oBaHUEM
nentunoB. OHu B komruiekce ¢ monekynamu Il knacca MHC BbiHOCATCS
Ha TIOBEPXHOCTh B-kyeTku, obecrieunBas MPOLECCUHI AHTHIEHA U
NPEACTaBIsisl €ro B HMMYyHOreHHOH ¢opme. PasBurme nampHeHImmx
COOBITHI 3aBHCHT OT XapaKTepa aHTHIeHA.

Tumycsasucumbie anturensl (TD — thymus depending-antigens)
i1 BBIPAOOTKM AHTUTEN HYXJAIOTCS B TMOMOIIM T-XenmepHbIX
TUM}OIUTOB.

Kommnexkc anturensneii nentugtmonexkyna MHC 11 kmacca
pacriosHaercsi U cBssbiBaerca ¢ T-xemmepom (Th2) ¢ momomero T-
knerounoro peuentopa (TcR nmn TkP) n kopeuentopusx (CD4, CD28)
MOJIEKYJT — aAre3MHOB. OJTH MPOLECCHl COMPOBOXKAAIOTCS AKTUBHOU
cekpenueit nurokunos (MJI-1, NJI-2, NJI-4, NJI-5, UH® wu np.), KOoTOpBIE
CTHUMYJIUPYIOT TMpOLEcC pasMHOXKeHUs B-nmmmdornmra u obpasoBaHms
KJIOHA TUIA3MaTHYECKUX KIIETOK, BbIPAOATBHIBAIOLINX WMMYHOTJIOOYJIHHBI
TOJIbKO Ha TaHHBIA AaHTUTEH.

UmMMmyHHBIIH OTBeT Ha THUMycHe3aBucumble aHTurensl (JIIIC,
OakTepUaIbHBIC TOJHUCAXAPUABL, BBICOKOMOJIUMEPHBIE OENKH u JIp.)
ocymectsisiercss 0e3 yuactuss CD4 T-xenmepoB. B 3tom mpormecce
yYaCTBYIOT TOJIbKO B-KIeTKH, WMEIOLINe aHTUT€HPACIIO3HAOIINI
UMMyHOIJIOOYIMHOBBIN ~ penenitop.  Ilpu  3TOM  UMMyHHBIH — OTBET
pa3BuBaercss ObICTPO, OOBIYHO B paHHHUE CPOKU MH(EKLUU, HO SBISIETCS
MeHee  coBepuleHHbIM. be3  ywactuss  T-XenmepHbIX — KJIETOK
NPORYLHPYIOTCS aHTUTeNa TOJNbKO ogHoro m3otuna (IgM). Addunnocts
(cuna CBsI3bIBaHUS) ATHX AHTUTEN HU3Kass, U HE OOpasyroTCs KIETKH
MaMSITH.

IIpouecc obOpa3oBaHMA AHTUTEN MPOHCXOAUT B JHUMGPOHIHON
TKaHU.

OK-5,
OIK-1,
OIIK-5
TK-5
K-21
TK-22

AHTtuTEN
a.
Kiaccer
UMMYHOT
00y TUH
OB.

Jnis  ryMopaJpHOrO HMMMYHUTETa XapakTepHa BbIpabOTKa
cenn(pUIeCcKuX aHTUTeN (MMMYHOTJIOOYJINHOB).

AnTHTena — cneuupuyeckue OENKM raMMa-TIO0yIMHOBON
npUpoabl, oOOpasyroImuecss B OpPraHu3Me B OTBET HA AHTHICHHYIO
CTUMYJISILMIO U CIOCOOHBIE Creun(pUYecKH B3aMMOACHCTBOBATh C
anTureHoM (in vivo, in vitro). B coOTBeTCTBHM C MEXAyHApPOIHON
KJaccu(puKalueil COBOKYITHOCTh ChIBOPOTOYHBIX OENKOB, 00Jamarounx
CBOICTBaMH aHTUTEI, HA3bIBAIOT UMMYHOTTIOOy IHAMU (1g).

YHHUKAJIbHOCTh AHTHUTEJ 3aKJII0YAETCs] B TOM, YTO OHHM CIIOCOOHBI




cnenn(pUIecKr B3aUMOJEHCTBOBATh TOJBKO C TEM AHTUT€HOM, KOTOPBIN
BBI3BAJ X OOpa30BaHMUE.

YcraHoBieHO, 4TO Ig SIBIAIOTCA TIIMKONPOTEWHAMH ChIBOPOTKH
KPOBH, COCPEAOTOYEHBI B Y-TJIOOYJIMHOBOH (pakuud U HMEKT
rIIO0YJISIPHYIO BTOPUYHYEO CTPYKTYPY.

Ig pasneneHsl B 3aBUCUMOCTH OT JIOKQJTU3ALMH HA TP TPYTIIIHI:

- ceiBopoTouHble lg (B KpoBHM);, - cekperopHble Ig (B cekperax —
COIEPKUMOM JKEIyIOYHO-KHIIEYHOTO TPAKTa, CIIE3HOM CEKpETe, CIIOHE,
OCOOEHHO — B TPYAHOM MOJIOKE) 00eCNedYrBalOT MECTHBIH MMMYHHUTET
(IMMYHHMTET CIHM3HCTBIX), - TIOBEPXHOCTHBIE Ig (Ha mOBEPXHOCTU
UMMYHOKOMITETEHTHBIX KJIETOK, 0COOeHHO B-muMdoruToBs).

Ig xapakrepm3yrorcsi obmum TunoMm crpoeHus. CTpyKTypHOU
€MHULIEH aHTUTEN SBJISIETCS. MOHOMEP, COCTOSIINN U3 ABYX Jerkux (L) u
nByx Tsokenbix (H) wteneli, CBs3aHHBIX IUCYJIb(UIHBIMA MOCTHUKAMH.
Monomepamu siBisitorcss 1gG, IgA  (ceiBoporounsrnii), IgD u IgE. V
NOJIMMEPHBIX Ig MMeeTcsl MOMONHUTENbHAs HKEeH-TIONUITENTHHAS Lelb,
KOTOpass oOBenuHseT (TMONMMEPU3yeT) OTAeTbHbIE CyObenuHHULBI (B
coctase neHTamepa IgM, nu- u Tpumepa cekperopHoro IgA).

I[To crneuupuYHOCTH U CIOCOOHOCTH CBSI3bIBATH AHTUTEH B
monekyJe Ig Bbinenstor 3 pparmenra:

Kaxxmas  monekyna  aHTUTeN  MMeET JBa  OJUHAKOBBIX
aHTUreHcBsi3piBatonX  pparmenta Fab (fragment antigen binding),
OTIPENeISIIOIUX AHTUTENbHYIO crieuduiHocTs, U oguH Fc (fragment
constant) ¢parMeHT, KOTOPBI He CBSI3BIBAET AHTUTEH, HO oObiagaer
s¢ppexropHpiMU OnonorndeckuMu GyHKuusIMU. OH B3aUMOJEHCTBYET CO
«CBOMMY PELETITOPOM B MEMOpPaHe Pa3IMYHbIX THUIIOB KJIETOK (Makpodar,
TY4HAs KJIETKa, HEUTPOPII).

KoHueBble y4acTKM JIETKUX W TSDKEJIBIX Lerned MOJIEKYJIbI
UMMyHOTTIOOyIMHA — BapuadenpHbl 1O COCTaBy (AMHUHOKHCJIOTHBIM
NOCJIEIOBATENBHOCTAM) M O0O3HA4YarOTCsl Kak BapuabenbHble VL B VH
obyactu. B ux cocrase BeIIENAIOT runepapradenbubie yuactku (3 B L- u
4 B H-memnsx), KOTOpBIE OINPENENSIOT CTPYKTYPY AaKTHBHOTO LIEHTpa
aHTHTEN (AHTUTCHCBS3BIBAIOIIETO LICHTPA WK naparona). PasHoBuaHOCTH
NOCJIEIOBATEIBHOCTH ~ aMHUHOKHCIOT B 3THUX  TrHUnepBapuadeIbHbIX
yuacTKax OIpeneNsioT  CHeUupUIHOCTh  aHTHTena. VMIMeHHO ¢
AHTUI€HCBS3BIBAIOLINM  LIEHTPOM  B3aUMOJIEHCTBYeT  aHTHIEHHAs
OeTepMHHAHTa (MUTOI) AHTUreHa. AHTUTCHCBS3BIBAIOIIMNA LIEHTP
AHTHUTE KOMIUIEMEHTAPEH SIUTOIY AaHTUIeHA MO0 NPUHLUIY «KIHOY-
3aMok» U obpasoBaH runeppapuadenbHbiMu obnactsimu L- u H-ueneit.
AHTHTENO CBSKETCSI AHTUTCHOM (KJIFOY TTOMAJeT B 3aMOK) TOJBKO B TOM
cilyuae, eCiM AeTePMUHAHTHAS TPYIINAa aHTUTE€HA TIOJTHOCTBIO BMECTHTCS B
IIeJIb AKTUBHOTO LIEHTPA aHTUTEII.

IIpu onpeneneHHBIX YCIOBHAX 3TU THIIepBapuadUiIbHBIE 00IaCTH
MOTYT TaK)K€ BBICTYNIaTh B POJIH AHTUI€HOB (MIHOTHUIIOB).

B monekyne Ig MeHblne ABYX AHTUTECHCBS3BIBAIOIIMX LIEHTPOB
OBITH HE MOXKET, HO OMH MOJXKET OBITh 3aBEPHYT BHYTPb MOJIEKYJIBI — 3TO
HernoHoe aHTuTeno. OHO OJIOKMPYET aHTUIeH, U TOT HE MOJKET CBA3aThCS
C TIOJIHBIMH aHTHTEJIAMH.

Jlerkue M TsDKeNble LENMH COCTOST U3 OTAENbHBIX OJIOKOB —
nomeHoB. B nerkux (L) mensix - 1Ba foMeHa - onuH BapuadenbHbiil (V) u
onuH KoHcTaHTHBIN (C), B Tspkenbix (H) nemsx - onua V u 3 wm 4 (B




3aBUCHMOCTH OT Kjacca Ig) C nomena.

CyecTByIOT JIerKHe Lend IBYX THUIIOB - Kamma WU JsIMOma, OHU
BCTPEYAIOTCS B PA3IMYHBIX MPOMNOPLUUSAX B COCTaBE PA3JIUYHBIX (BCEX)
KJIACCOB IMMYHOTJIOOYJIMHOB.

BBIsIBIEHO MATH KIACCOB TSDKENBIX Lemneid - anbda (¢ aByms
MONKJIaccaMu), ramMMma (C YeTbIpbMsl TMONKJIACCAMH), STCHIOH, MK U
nenbTa. COOTBETCTBEHHO OOO3HAUEHHIO TSKEJOH Lernu OOO3HavyaeTcs: U
KJIacC MoJiekyJl umMmyHornobymmaoB - A, G, E, M u D. Hwmenno
KOHCTaHTHbIE oOmactu H-ueneil, pasnuyascb MO aMUHOKHCIOTHOMY
COCTaBY VY pAa3JIMYHBIX KJIACCOB HMMYHOTIJIOOYJIMHOB, B KOHEYHOM
pe3yibrare u OTIPENENSIOT cneunpuIecKue CBOWCTBA
UMMYHOMIIOOYJIMHOB Ka)KIOTO KItacca.

CrnenoBarenbHO, W3BECTHO IIATh KJIACCOB HMMMYHOITIOOYJIMHOB,
OTJIMYAKOIIUXCA MO CTPOCHUIO TSKENBIX LENel, MOJEKYJISIPHOH Macce,
(U3NKO-XUMHUECKUM H OHoJormuecKuM xapakrepuctukam: IgG, IgM,
IgA, IgE, IgD. B cocrase IgG Boimensitor 4 noaknacca (IgGi, 1gGa, 1gGs,
IgGa), B cocrase IgA - nBa monknacca (IgAi, IgAz2).

AHTHUreHHOCTh aHTUTeN. UMMYHOTTIOOYIMH, KaK M BCAKHUN O€JNOK,
o0JjajaeT AHTUITEHHOCTBIO U BBIPAKEHHOH HMMYHOT€HHOCThIO. B
MonekyJie Ig pasnu4aror 4 TUMa aHTUTEHHBIX NETEPMHHAHT. BHUAOBBIE,
U30THITNYECKUE, aJUIOTUITHYECKUE U UANOTHITHIECKHE.

Bunosble aHTUT€HHbIE NETEPMHHAHTBHI XapakTepHbl st Ig Bcex
ocobeil maHHOTO BHAA (HampuMep, Kpojuka, cobaku, denoseka). OHuU
ONPEAENSIIOTCST  CTPOCHHEM JIETKOM M TSDKEJIOW LeNnH, IO JOTUM
IeTePMHUHAHTAM MOXXHO HACHTU(UIHMPOBATH BHIOBYIO NMPHHAIIEKHOCTD
AT.

UzoTunuyeckue  aHTUTEHHBIE  ACTEPMHHAHTBI  SIBJSIFOTCS
rpynmnoBeiMU. OHH JIOKQIM3YIOTCSL B TSDKEJNIOM LEeNH W CIIyKaT Iyis
nuddepeHIpoBKH ceMencTBa Ig Ha 5 M30TUNOB (KIaCCOB) M MHOXKECTBO
MIOJIKIIACCOB.

ANJOTUNIMYECKHWE  AHTUTEHHBIE  JCTEPMUHAHTBI  SIBJISIOTCS
WHIMBUAYAJIbHBIMY, T.€. TPHUCYLUIUMH KOHKPETHOMY opranusmy. OHu
PacronararoTCs B JITKOW U TSKEION nmoaunentuanbix uersx. [lozsossor
paznn4atb 0cOOU BHYTPU OJHOTO BUA.

Unnotunuueckue  aHTUTEHHBIE — JIE€TEPMHUHAHTBI  OTPAXKAIOT
0COOEHHOCTH CTPOEHUS AHTUT€HCBSA3BIBAIOIIETO LIEHTPA CAMON MOJIEKYJIbI
Ig. Onn obpaszoBaHbl V-1OMEHAMH JIETKOW U TSDKENIOW LIETTH MOJIEKYJIBI 1g.
OOHapykeHre MIUOTUITHYECKUX AHTHTE€HHBIX ACTEPMUHAHT IMOCIY KHUIIO
OCHOBAHHMEM Il CO3MAHUS TEOPHH «UAUOTHIT-AaHTHUAHMOTHITHYECKON)
peryJsinuu OMOCUHTE3a aHTHTE.

Y anTHTEeN, CcrnenuPUUHBIX K AHTHUIE€HHBIM JAE€TEPMUHAHTAaM,
KOHCTPYKLMSl AaKTHBHBIX IIEHTPOB HEOAMHAKOBA 32 CUET HAJIHYHUS
pa3HOOOpa3HBIX AMUHOKHCIOT B TUIEpBapHadeNbHBIX 00MacTsax. ITo
o0ecreunBaeT YHUKAIbHOCTb aHTUT€HCBSA3BIBAIOIIErO YUACTKA MOJIEKYJIbI
UMMyHOIJIOOYJIMHA, Ha3BaHHOrO MAMOTHIIOM (1dious — yHHMKaJIbHBIN, HE
TaKOU KaK BCE) aHTHUTEJIA.

1. CneunuuHOCTh - CHOCOOHOCTH  B3AaUMOJIEHCTBHUSI  C
OTIpEeAENICHHbIM (CBOMM) aHTHUTE€HOM (COOTBETCTBUE SIUTOINA AHTUTECHA U
AKTUBHOTO L[EHTPA AaHTHUTEN).

2. BaneHTHOCTL - KOJMYECTBO CHOCOOHBIX PearupoBaTh C
AHTUI€HOM aKTHUBHBIX LIEHTPOB (3TO CBA3aHO C MOJEKYJSIPHOU
OpraHu3anueil — MOHO- WK nojuMep). MMMyHOTrIoOyJIMHBI MOTYT OBITh




neyxBaneHTHbIME (IgG) nnn nonuBanenTHeiMu (nertamep IgM nmeer 10
aKTUBHBIX LEHTPOB). JIByx- u Ooyiee BaJICHTHBIE AHTUTENA HA3bIBAIOT
NOJHBIMU aHTUTENaMH. HemonHble aHTHTENa HWMEIOT TOJIBKO OIHH
VYaCTBYIOIUNA BO B3aUMOJCUCTBUM C AHTUI€HOM AaKTUBHBIA LICHTP
(6noxkupyrommii 3 peKT Ha UMMYHOJIOTHYECKUE PEAKLIH, HalpuMep, Ha
arrIIOTUHALMOHHBIE T€CThI). MX BBIIBISIOT B aHTUIIOOYIMHOBOH mpobe
KymbOca, peakiiun yrHeTeHHS CBSA3BIBAHHS KOMILUIEMEHTA.

3. Ad¢puHHOCTE - (CTENEHb CPOACTBA) — 3TO MPOYHOCTH
CBSI3BIBAHMS MEXy OJHUM AHTUT€HHBIM SITUTONOM M OIHUM aKTHBHBIM
LIEHTPOM aHTUTEJA, 3aBUCHT OT UX MPOCTPAHCTBEHHOI'O COOTBETCTBHSI.

4. ABUIHOCTH CBA3M AHTHIEHa C AaHTUTEJIOM — 3TO

UHTErpajbHast XapaKTEPUCTUKA CHIIbI CBSI3U LIEJIbHOM MOJIEKYJIbl aHTUTE€HA
(BceX ero SIMUTOIOB) CO BCEMU AKTUBHBIMH AHTHICHCBS3BIBAIOLINMU
LEHTPAMH LENbHOW MOJEKyJbl aHTUTeNa. I10CKONbKY aHTHUIreHBI YacTo
MOJIMBAJICHTHBI, CBSI3b MEXIY OTACIbHBIMH MOJIEKYJIAaMH aHTHICHA
OCYIIECTBJIIETCSI C TIOMOINBIO HECKOJNbKHX aHTHTed CBs3bIBAaHHE
AHTUI€HAa C AHTUTEJIOM OCHOBBIBAETCS HAa TECHOM KOHTAKTE, KOTOPBIN
o0ecrieunBaeTcsi  BaH-IEP-BAaJbCOBBIMH  cujJaMu  (uepe3  oOjako
3JIEKTPOHOB), BOZIOPOJIHBIMU CBSI3IMH, 3NEKTPOCTATHYECKIM
NPUTSKEHUEM HITH THAPO(POOHBIMHU CBSI3SIMU.
- T'ereporeHHoCTh — OOYCIIOBJI€HA AHTHIE€HHBIMH CBOHCTBAMHU AHTHUTE,
HAJIMYMEM Y HUX TPEX BHIOB aHTUT€HHBIX JETEPMHUHAHT. H30TUITHUECKUX,
AJIOTUNHYECKUX U UANOTHIIMYECKHX — OTPAKAIOIIUX WHAWBUAYAJbHbIC
0COOEHHOCTH HWMMYHOIJIOOYJIMHA, OMNpeAesieMble XapaKTePUCTHUKAMU
napaTonoB aHturen. Jlake TOrma, KOraa aHTHTENa K KOHKPETHOMY
AHTHUIeHY OTHOCSITCSI K OJHOMY KJIacCy, CyOKIJIacCy M aXke aJuIOTUITy, OHU
XapaKkTEePU3YIOTCSl  CIIeUU(UYECKUMH OTIMYMSIMH ~ APYyr OT JApyra
(MIUOTHIIOM). DTO  3aBUCHUT  OT  OCOOEHHOCTEH  CTPOCHHS
runepBapradenbHbiX y4acTkoB H- u L-nieneli — MHOXeCTBa pa3UYHbBIX
BAPHAHTOB UX AMHUHOKHCJIOTHBIX NIOCJIEOBATEIbHOCTEH.

OK-1,
OK-5,
OIK-1
TK-5
K-21
TK-22
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IIpu uHpexkunoHHBIX OONE3HSIX BO BHYTPEHHEH cpeie opraHu3Ma
NPUCYTCTBYIOT BO3OyOUTENb M €ro MPOAYKTHl (AHTHIeHBI, TOKCHHBI,
¢depmenTsl). OTBeTHast peakuUusi OpPraHM3Ma Ha MPHUCYTCTBHE TaKUX
Yy>KEPOJHBIX AareHTOB BBIPAKAeTcs B OOpPa3OBaHMM AHTHTEN WM
UMMYHHBIX JTUM(]OLIITOB.

C oTOil wmenpl0 MHUPOKO HCMONB3YIOT HWMMYHOXHUMHUYECKHE
METOABI, KOTOPbI€ HA3bIBAIOT TAKXKE CEPOJIOTMYECKUMH (OT JiaT. serum —
ceiBOpoTka ® logos — yuenme), s obmapyxkeHuss AT wmm Ar
MUKPOOPTaHU3MOB B  OHMOJOrMYECKMX  HATUBHBIX  MaTepuaiax,
MOJIYYEHHBIX OT OOJIbHBIX MJIH 30POBBIX JIFOJEH NMPU AHATHOCTHUECKUX U
UMMYHOJIOTHUECKUX HCCIEeNOBaHUAX. MCCaenyroT CBIBOPOTKY KPOBH,
MOYy, IPyrH€ SKUIAKOCTH OpraHu3Ma, TKaHU, a TaKXKe BbIICJICHHbIC
KYJIETYPBI MEKPOOPTAHU3MOB Il OOHApPYKEHHUs] AT MUKPOOPTaHH3MOB.

OTH METOBI B 3aBUCHMOCTH OT XapakTepa U COCTOSIHHS aHTUT€HA
MO>KHO OOBETUHUTD B HECKOJIBKO TPYIIIL:

- TpsMbIe METOABl B3aMMOACHCTBUS W BHU3YaJbHOIO ONPEAEICHHS
pe3yabTaToB peakunu Ar-AT: peakiuu arriOTUHALNHN, NMPEHUNHTALIH,
JIM3UCA U CBSI3bIBAHUS KOMILJIEMEHTA,

- METOAbl TMACCHBHOHM AarriOTHHAIMU C HCIONB30BAaHHUEM HOCHTENEH
aHTUIeHa WIM aHTHTeNna (peakuuu co ceupereasiMu). K HUM OTHOCAT
peakIMM  TMAcCHBHOH  IE€MAarryIIOTHHALNY,  JIATEKC-arrJIFOTHHALINY,




KOArTJIIOTUHALIMY | P .;
- peakuud, OCHOBaHHBIE HAa HCIOJb30BAHUH PA3JIUYHBIX METOK IS
OJHOTO M3  YYaCTHHKOB  B3aMMOJCHCTBHSI ~ aHTUTE€H—aHTHUTEINO
(pepmeHTHBIX, (IOOPECHUPYIOMUX, PAAUOU3OTONHBIX U Ap.). B
3aBHCHMOCTH OT HCHOJb30BAHHOM METKH 3TH TECThl HAa3bIBAKOTCS
UMMYHO(EpPMEHTHBIM aHaJIU30M (UDA), peaxuuen
ummyHo(proopecueniun  (PU®), pamuonMMyHOJIOTHYECKMM — TECTOM
(PUT) u ap.

Beibop  peakumum  pmnsl AMArHOCTHKM — OOYCJIOBJIEH €€
cnennGUIHOCTHIO u YyBCTBUTEIbHOCTBIO CrnenuduyuHOCTD
xXapakrepusyercs  crocobHocTeto AT pearupoBaTb  TOJNBKO €
roMoJorudyHeiM AT, 4yBCTBUTENTBHOCTP — MHUHHMAJBHBIM KOJHYECTBOM
AHTUIeHOB (WJIM AHTHUTEN), KOTOPOE BO3MOMKHO BBIIBUTH C ITOMOIIBIO
JAaHHOM peaKLiu.

OOHapyskeHHE B CBIBOPOTKE KPOBU OOJIbHOTO AHTHUTEN MPOTHUB
AHTUIe€HOB BO30YIUTENs MO3BOJIIET NMOCTaBUTHh AMArHo3 Oosesnu. Ilpu
BBIIEJICHUH MHKpoOa OT OOJNLHOTO TPOBOIAT  HIASCHTH(PUKALIUIO
BO30ynMTENA ~ TMyTeM ~ HM3Y4YeHHss ~ €ro  aHTUICHHbIX  CBOICTB
(nneHTH(UKAINSA AHTUTEHOB) C MMOMOIIBI0 UMMYHHBIX JHATHOCTHYECKUX
CBIBOPOTOK, T. €. CBIBOPOTOK KPOBH THIEPUMMYHHU3HPOBAHHBIX
JKUBOTHBIX, COIEpKAIIUX  CHeru(HUUecKue aHTUTeNa. JTO  TaK
Ha3blBa€Masi  CEpOJIOrMYecKas HASHTU(UKALUS  MHKPOOPTaHU3MOB.
Cepororuyeckue UCCIeIOBAHNS IPUMEHSIOT TaK)Ke U UICHTHU(PHUKAIMN
Pa3NIUYHBIX OMOJIOTHYECKH AKTUBHBIX BELIECTB, TPYI KPOBH, TKAHEBBIX U
OITyXOJIEBBIX AHTUT'€HOB, UMMYHHBIX KOMIUIEKCOB, PEIIENITOPOB KJIETOK U
zp.

IIpsimas peakuust in vitro mexnay Ar um AT cocrout wus
cnenuduyeckoit u Hecrenudpuyeckoit daspl. B cneumndudeckyro dasy
NPOUCXOOUT OBICTpOE crienu(puIeckoe KOMIUIEMEHTAPHOE CBSI3bIBAHHE
AKTUBHOTO LIEHTPA aHTHUTENA C IETEPMUHAHTON aHTUTeHa ¢ 00pa3OBaHHEM
UK. OH Bu3yalbHO HE ONPEAEISIeTCs, HO B MPUCYTCTBUH N30TOHUYECKOTO
pacTBopa o0pasyeT arjoMeparhl, KOTOPBIE BBIMAJAI0T B OCAIOK U XOPOIIO
pPa3IUYMMBl BU3YaJIbHO,— 3TO BTOpast Hecnerupuyeckas (aza peakuuu —
Oojyee MeIeHHAs, KOTOpas NPOSIBISAETCS BUAUMBIMH (U3NIECKIMU
SIBJICHUSIMH, HarpuMep o0pa3oBaHHEM  XJIOIIbEB (penomen
armIIOTUHALMM) WM TPEHUIUTaTa B BHUAE INOMyTHeHHs. Jrta ¢asa
TpeOyeT  Hajgu4yusi  ONPEACJICHHbIX  YCIOBHH  (3JIEKTPOJUTOB,
ontuManbHOrO pH cpensr).

Nmmynodepmentrslii anann3 (MPA) — 370 UMMyHOJIOTHYeCKast
peaknust Crienu(puyeckoro B3aUMONEHCTBHS AaHTUI€HA M aHTHUTENA, B
KOTOpPOH B Ka4yeCTBE WMHAMKATOPA HCIIOJB3YIOTCS MOJEKYJbl (pepmeHTa
(mepokcuaasbl Xpena, menaouHoit (ocdarasel U nmp.). B ocHOBe 3TOTO
TeCTa JIXKHUT CIIOCOOHOCTh MapKepHOTo (pepMeHTa pacimermisiTe cydocTpar
— opToeHUIeHANAMUH st NIEPOKCUIA3bI XpeHa 12001
napanutpodperundochar nmns  menoynor Qocdarasel U BHI3BIBATH
U3MEHEHHE I[BeTa peakTHUBHOH cpenbl. HasBanHble epMeHTHI 00manaroT
YHHUKQJIbHBIM CBOHCTBOM MOIU(HUIIMPOBATL OAHOBPEMEHHO OOJBIIOE
KOJINYECTBO MOJIEKYJl CyOcTpata, 4YTO TPUBOAUT K  YCHIICHHIO
YyBCTBUTEIbHOCTH UMMYHOJIOTHYECKOH PEaKIIHH.

CyO6cTpar/xpomoreH mo0aBISIOT B CMECh IIOCHE COCAMHEHUS
aHTUIe€Ha C MEYEHHOW (pepMEeHTOM MMMYHHOH chiBOpoTKOH. Cybcrpar
pacuierisiercss EPMEHTOM, W U3MEHSIETCs L[BET NPOAYKTA PEAKIHH —




MHTEHCUBHOCTh  OKpPackd IMpsIMO  MPOMNOPLMOHATbHA  KOJUYECTBY
CBS3aBIIUXCS MOJIEKYJl aHTUT'€HA U aHTUTE.

MapkepHbIM (HEPMEHTOM MOTYT OBITH TOMEUEHBI aHTUMHKPOOHBIE
WM aHTUBUJOBbIE aHTUTENA, YTO MPEIoyaraeT UCIONb30BaHUE Pa3HbIX
METOAMK TMpPOBENEHUsl aHanu3a. TeeprodasHelii MDA, coHaBHU-METON
UDA u pp. KoMInoHEHTbl UMMYHHOTO KOMILIEKCA BBISIBISIFOTCS C
MOMOLIbIO CIEUAIbHOTO MPUHTEpa — pUAepa TUMA «MYJIbTUCKaH» U JIp.

Teepnodasubiii UPA — HamOonee pacnpoOCTpaHEHHBIH BapHaHT
MMMYHOJIOTHYECKOIO TeCTa, KOrja OAWH W3 KOMIIOHEHTOB HWMMYHHOMN
peakiuu (aHTHIEH WIA aHTUTeNa) COPOMpPOBaH HAa TBEPAOM HOCHTEIE,
HanpuMep B JIYHKaX IJIaHIIET U3 NOJUCTUPOIA.

[Ipu onpeneneHUy aHTUTEN B JYHKH TUIAHIIET C COPOMPOBAHHBIM
AHTUTE€HOM TMOCJIEIOBATENBHO AO0ABISIOT CBIBOPOTKY KPOBH OOJIBHOTO,
AQHTUTJIOOYJIMHOBYIO CBIBOPOTKY, MEYEHHYIO (epmMeHTOM, W CyOCTpar
(xpomoreHn) ans GpepmeHTa.

Kaxppiii pas mocne noOaBiIeHHsT OUEPEIHOTO KOMIIOHEHTa W3
JYHOK VAQJIAOT HECBSI3aBIIMECS peareHTbl MyTeM TINATEIbHOIO
npoMbiBaHus. IIpu MONOXKUTENBPHOM pe3ynbTaTe HW3MEHSETCS LBET
pacTBOpa XpOMOI€Ha.

TeepnodasHblii HOCUTENb MOKHO CEHCHOMIM3UPOBATH HE TOJIBKO
AaHTUIe€HOM, HO M aHTuTendaMu. Torma B JIVHKH C COpOMPOBAHHBIMU
AaHTUTENaMHU BHOCAT WCKOMBIH aHTUTeH, MA00aBISIOT HMMMYHHYIO
CBIBOPOTKY IPOTHB aHTUT€HA, MEUEHHYIO (PePMEHTOM, a 3aTeM cybcTpara
st hepMeHTa.

Konkypentnbiii BapuanT MDPA: UCKOMBIH aHTUIE€H U MEUEHHBIH
(bepMEHTOM aHTUTE€H KOHKYPUPYIOT IPYyr C APYrOM 3a CBSI3bIBAHHE
OTPAHUYEHHOI'O KOJIMYECTBA AHTUTEN HMMYyHHOH CBIBOPOTKH. Jlpyrou
TECT — UCKOMbIE aHTHUTEJa U MEUEHble aHTUTeNa KOHKYPUPYIOT IPYT C
IPYTOM 32 aHTUT€HBI.

HUDPA npuMeHSIOT 111 AUArHOCTHKH BUPYCHBIX, OaKTEPHAIBHBIX U
napasuTapHbIX 0OJIe3HEH B 4aCTHOCTHU it muarHoctTiuku BUY-undexmii,
renmatuta B w 1p., a Takke omnpeneileHUs TOPMOHOB, (EPMEHTOB,
JEKapCTBEHHBIX IMPEMapaToB M JAPYrUX OHOJOrMYEeCKH AaKTHBHBIX
BELIECTB, COJEpP’KALIMXCA B HCCIENYeMOM MaTepuale B MHHOPHBIX
konnenTpammsax — 101°-1012 r/n.
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OK-5,
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HNmMmyHomornveckass TonepaHTtHOCcTh (OT Jar. tolerantia —
TEpIICHHE) — 5TO COCTOSHHE AapEaKTHMBHOCTH WMMYHHOH CHCTEMBI,
crnenuHuyUeckoil ~ «HEOTBEYaeMOCTH»  OpraHu3Ma  TOJBKO  Ha
OIpeZieJICHHbIE AHTUTEHbl (MpeIBAPUTENbHO BBeAeHHbE). Ilpu 3TOM
COXpaHeHa CHOCOOHOCTb K HMMYHHOMY OTBETY Ha JroOble Apyrue
anturensl. CienoBaTebHO, TOJNEPAHTHOCTh CrELH(PUYIHA O OTHOIICHUIO
K TOMY aQHTUT€Hy, KOTOpPbIii ee BbI3BaJl. TOJNEPAHTHOCTD MOXKET OBIThH
NOJHOH (HET HMMMYHHOTO OTBETa) WJIM YacTUYHOH (CYyIIeCTBEHHOE
CHUKCHHE OTBETA).

HUmMmyHONOrMYecKasi TOJNICPAHTHOCTh — MPEACTaBJIIET  OCOOYIO
dopMy  HMMMYHHOrO  OTBETa, XapaKTePH3YIOIIYIOCS  3alpeToM,
HanaraembeiM T- 1 B-cynpeccopamu Ha oOpa3oBaHue KJIETOK-3(pPEKTOPOB
NPOTUB JAHHOTO, B T.4. COOCTBEHHOIO, AaHTHICHA

Boimenstor nBa  BapuaHTa IpOsIBIEHHsS 3TOro (eHomeHa:
€CTECTBEHHYIO  TOJIEPAHTHOCTb, KOIZlda COCTOSIHHE apeaKTHBHOCTH
dopMupyeTcsi K «CBOEMy», T. €. K aHTUI'€HaM COOCTBEHHbBIX TKaHEI,
UHIYLUHUPOBAHHYIO TOJIEPAHTHOCTD K «4YKOMY» aHTHI€HY — YY>KEPOIHBIM




KJIeTKaM, OeKam, moucaxapuaam, ranTeHam 1 ap.

Kaxk MMMYHOJIOTHYECKU I ¢beHomeH TOJIEPAHTHOCTb
SKCIIEPUMEHTAIbHO ~ ODOCHOBaHAa  AHMVIMHCKUM  HCCIENOBAaTeNeM
Menosapom (1953) u yemckum ydenbiM [amekom B 1963 r. OnHu
BOCIPOM3BOAMJIN COCTOSIHME MMMYHOJOTHYECKONH TOJEPaHTHOCTH Ha
JKUBOTHBIX B MEPHOA BHYTPUYTPOOHOrO Pa3BUTHS U HOBOPOXKACHHOCTH.
Hx oneITbl NOATBEPAWNIM TUIOTE3y ABCTPAIUNCKONO HMMMYHOJIOra
bepuera o TOM, uYTO B SMOpPHOHANBHOM mepuoae (QopMHpyeTCs
CHOCOOHOCTh HE OTBEYATh HA «CBOW) AHTHI'€HBI.

B Hacrosiimee Bpems YCTAHOBJIEHO, YTO MPU HOPMAJbHbBIX
(pU3NONOrHYECKUX TIPOLEccax B NEPUOJ BHYTPUYTPOOHOTO pPa3BHUTHUS
NPOUCXOOUT HCTOLIEHHE (pa3pylleHHe IyTeM aronTo3a) KJIOHOB
TUM(OUIHBIX KIIETOK, CIIOCOOHBIX pearupoBaTb C AyTOAHTUTECHAMHL.
DIUMHUHALMS TAKUX KJIOHOB T-TMM(pOLUTOB MPOUCXOIUT B TUMYCe, a B-
JUM(OLHUTOB, CIOCOOHBIX MPOAYLHUPOBATh AHTHTENA K COOCTBEHHBIM
aHTUT€HaM,— B KOCTHOM Mo3re. Hampumep, B Tumyce morudaer 95%
TUMOIMTOB  (He3penblx  T-KJIeTOK),  CHOCOOHBIX  pacmo3HaBaTh
ayTOaHTUIeH B KoMIuiekce ¢ MosekyjJamu MHC. OT1o siBieHue mony4dusio
Ha3BaHME OTPHULATENIbHOM CeNeKLUH KJIETOK B TUMyce. AHalOruyHas
CeJIEKII1s] UMeeT MECTO B KOCTHOM MO3T€e 110 OTHOILIEHUIO K B-kieTkaMm.

bnaromapst »ToMy (eEeHOMEHy MMMYyHHasi CHUCTEMa MOXKET
mudepeHPOBaTh KCBOE» M «UY)KO€» M MPOTUBOCTOSITH UMMYHHOMY
CaMOYHHUYTOXKEHHUIO.

IIpnobperennas UMMYHOJIOTHYeCKast TOJIEPAaHTHOCTH -
OTCYTCTBUE cCHenu(puuecKoi HMMyHHOH peakIuu K YyKePOTHOMY
AHTUTEHY.

HWunyunuposaHnHast (mpuoOpereHHast) UMMYHOJIOTHYECKasi
TOJIEPAHTHOCTP MOJXKET BO3HHMKATh B JIIOOOM TNepHOAE JKU3HU TIPH
KOHTaKT€ HUMMYHHOH cucTeMbl (B YacTHOCTH, Makpodaros, T- u B-
auMGponuTOB) ¢ yyxkepoaHbM Ar. OnHako peHOMEeH HMMYHOJOTHYECKON
TOJIEPAHTHOCTH JIErde BCErO BOCIIPOU3BECTH B MEPUOI SMOPHOHAIBHOTO
pasButusa. MIMMyHHas cucTeMa INPU3HAET «CBOWM» AHTUIEH, KOTOPBIH
KOHTAKTHPOBAJ C HeH B ’MOPHOHABHBIN TIEPUO.

TonepaHTHOCTb TNPOSBISIETCS B CHIJKEHUM WIH OTCYTCTBUU
cuHTe3a Ig, yMeHbIIeHHH HHTEHCUBHOCTU MK OTCyTCTBUM peakuuu ['3T,
HECTIOCOOHOCTH K 3JMMUHALMM BHPYCOB, 3aMEMJICHHUH OTTOPXKEHHS
TpaHCIUIaHTaTa ® 1p. Pomp MakpodaroB MOXET TNPOSBIATECS B
HecrocoOHocTH — morjiomare  Ar  (0COOGHHO  pPacTBOPUMbBIC) WU
o0ecrieunBaTh WX MPOLECCUHT. B 3TOM ciyyae MMMyHHash CUCTeMa HE
pacmo3HaeT AT Kak 4y»KOil, a BOCIPHHUMAET €ro Kak CBOW COOCTBEHHBIN
Y UMMYHHBIN OTBET HE pa3BUBAETCS.

AHTUTeHBI, HTHIYLUPYIOIINE UMMYHOJIOTHYECKYIO TOJEPAHTHOCTD,
Ha3bIBAIOTCS ToJleporeHaMmu. llonnmep:xanue TOJIEPaHTHOCTH, BO3HUKIIEH
B SMOpPHOHAIBHOM WIH B JIFOOOM Ipyrom mnepuoje, Tpedyer npucyTCTBUs
TojeporeHa B opranusme. Hampumep, COCTOSIHHE TOJEPAHTHOCTH K
qy>KEPOJHBIM  3PUTPOLUTAM, HWHAYLHUPOBAHHOE B HSMOPHOHAIBHOM
nepuose, MpojoJkaeTcs A0 TeX IOp, MoKa B OpraHu3Me MpUCYTCTBYET
nanHblii Ar. IlpekpaieHue nocTymieHuss 3Toro Ar BeneT K yTpare
TOJIEPaHTHOCTH.

B ¢opmupoBaHMM  WHAYLUPOBAHHOH  MMMYHOJOTHYECKON
TOJICPAHTHOCTH YYacTBYIOT LEHTpPajbHblE MEXaHU3MbI, CBSI3aHHBIE C
HENOCPEICTBEHHBIM BO3/1€MCTBUEM HA HMMYHOKOMIIETEHTHbIE KJIETKU:




OK-5
OrnkK-1
OnK-5
OnkK-7
MK-21
MK-5
MK-22

KnuHunue
CKasl
NMMYHO
norus.
Annepru
yeckue
peakuun

. MOBbIlWEHNEe AKTUBHOCTU CYMPecCopHbiX T- n B-KNeTok,
Hef0CTaTOYHOCTb KOHTPCYMpPECCOpPOB, MPW KOTOPOM YrHeTeHWe KJoHa
nepugepunyecknx T- n B-numpountoB, NK-KNeTok ocylecTsnsercs
nmMountamu-cynpeccopamn  (CD8  T-knetkamu) € MOMOLLbIO
LUMTOKMHOB. POSIb WMHAYKTOPOB CYMPECCOPHbIX K/IETOK MOXET wurpatb
aHTUTeH, BBEAEHHbIA B OpraHM3aM B Manoi pose (HU3KOA030Bas

TONEPAHTHOCTD);

. 6nokKafa aPheKTOPHbIX KNETOK;

. ANMMUHALMA aHTUTEHOM MMMYHOKOMMETEHTHbIX K/eTOK B
TUMYCe U KOCTHOM Mo3re (T-u B-KneTok COOTBETCTBEHHO);

. feeKTHOCTL npeseHTauun Ar; paucbanaHc npoLeccos

nponudepaun 1 gudhepeHunaunm, Koonepauum Knetok B MUMMYHHOM
OTBETE;

. KNOHaNbHO-AeUUNTHBIA MeXaHU3M, XapakTepusyLwmniics
YHUUYTOXXEHMNEM K/OHA KJIeTOK-NpeALecTBeHHUKOB B-numgountos B
NPUCYTCTBUM U36bITKA aHTUreHa-ToneporeHa. BsegeHue 4y>XepoLHOro
Ar B 3M6pMOHaNbLHOM Mepuofe NPUBOAUT U K KIOHANbHOW 3N1UMUHAL MUY
T-KneTok.

Meputepnyeckrne  MexaHU3Mbl  CBf3aHbl C  Meperpyskomn
(cToweHneM) MMMYHHOW CUCTEMbl aHTUTEHOM, MacCUBHLIM BBeLEHUEM
BbICOKOA(MUHHbBIX aHTUTeN, AeNCTBMEM aHTUUANOTUMUYECKUX aHTUTen,
610Kafoi peLenTopoB aHTUTEHOM, KOMMNEKCOM «aHTUIEH - aHTUTENO».

NcTopuuecku MMMYHO/IOTNYECKY0 TONEPaHTHOCTb
paccMaTpuBalOT Kak 3aluTy NpoTUB ayTOMMMYHHbIX 3a6onesaHuin. Mpu
HapylWeHWW TONepaHTHOCTM K COOCTBEHHbIM aHTUreHam  MOryT
pa3BMBaTbCA ayTOMMMYHHble peakuuMuM, B TOM 4YWUC/e BO3HMKATb
ayTOUMMYHHble 3abofieBaHUSA (PeBMaTOUAHbLIA apTPUT, MUOKAPAMUTHI,
CUCTEMHas KpacHas BONYaHKa W [Ap.), MNpuM  KOTOPbIX MPOUCXOAUT
paspylleHne COOCTBEHHbIX K/IETOK W TKaHeW aytoaHTuTenamu unm T-
KneTKamu, NPpUMUPOBaHHbIMU K COOCTBEHHbIM aHTUTEHaM.

B opraHusme mekonuTalwWmUX WMeTCA OpraHbl U TKaHW, K
KOTOpPbIM OTCYTCTBYeT eCTeCTBeHHas TO/IepaHTHOCTbL (MO3r, r/asa,
CEMEHHWKW, WWTOBUAHAA >Kenesa, HagnovyeyHWKn u gp.). 310
06bACHAETCA TeM, 4YTO B Mepuoj 3MOPUOHANbHOIO PasBUTUS OHU He
MMeNn KOHTaKTa C MMMMOUAHBbIMU OpraHamm n Knetkamu. OTCyTCTBYeT
KOHTaKT YKa3aHHbIX OpraHoB C UMMYHOKOMMETEHTHbIMWU KNeTKaMu U B
MOCTHATa/lbHOM OHTOreHe3e. [M03TOMY WX Ha3blBaKT «3abapbepHbIMU.
Mpn NOBpeXAEeHUW 3TUX OPraHoB MOXeT pa3BMBATbCA HOPMasbHblii
MMMYHHbI OTBET Kak 3alyMTHas peakuus MPOTUB AHTUTEHOB [aHHbIX
TKaHel, NoNy4YmBLIAsA Ha3BaHWE UMMYHHOI ayToarpeccuu.

B page cnyyaeB BBefleHWe aHTUreHa B OPraHuW3M MOXeT
MHAYLMPOBaTb aHOMA/IbHYI0 TUMepepruyeckyto peakuuo, Kotopas HOCUT
yepThl naTonormyeckoro npouecca 7 ABnseTcs npsMoin
NMPOTUBOMONOXHOCTbIO ~ MMMYHOJIOTMYECKOW  TO/lepaHTHOCTU.  JTa
HeoOblYHas (opma pearvpoBaHWs, OCHOBY KOTOPOA COCTaBAAOT
ecTeCTBEHHble (U3MONOrMYeCKMe MexaHW3Mbl, MNOMyynna HasBaHwue
anneprus (ot rpey. alios - MHON 1 ergon - aeiicTeue). M3yyaeT annepruto
camocToATeNnbHas Hayka - annepronorus. CoOTBETCTBEHHO aHTUrEHbI,
BbI3blBalOLLNe aniepruyeckmne peakuuu, NoNyYmnnmn HassaHue anepreHsi.

MnepyyBCTBUTENbHOCTbHIO Ha3blBalOT upe3MepHoe nnm
HeafleKBaTHOe TMpOAB/EHNe peakuuid NpuobpeTeHHOro MMMyHuTeTa. B
OCHOBE TUMNepyYyBCTBUTENbHOCTU JIEXXUT TMONE3HbIA B HOpMe [AnA




OpraHM3Ma HMMYHHBIH OTBET, HO B JaHHOM Cllydae IEHCTBYHOLIUN
HEaJeKBATHO, 4acCTO C Pa3BUTHEM BOCHAJICHHs U MOBPEKICHUEM TKAHEH.
Peaxiuu runepuyBCTBUTEIBLHOCTH MOIYT MPOBOLUPOBATHCS MHOTMMHU
aHTUT€HaMH, M TPUYUHBI HX y pPasHbIX JOAEeH  pas3JIMyHbBL
I'nnepuyBCTBUTENBHOCTD MPOSIBIISIETCS] HE IIPU NEPBOM, 4, KaK MPaBUIIO,
JIUUIb IPU MOCTAEAYIOMHUX KOHTAKTaX C AaHTUT€HOM.

Obmee, uyTo oOBEeAMHSAET UMMYHHTET W aJUIEPTHIO, — 3TO
NPUHLMIIHATIbHAS. OAHOTUIIHOCTh MEXaHHU3MOB, YYacTBYIOIIUX B TOM U
OPYrOM BHJIE pPEaKLUUi, U WX 3alMUTHBIM, MOJE3HbIA IJs OpraHu3Ma
xapakTtep. OTiuyue 3aKiI04aeTcs B TOM, UTO KJIMHUYECKHE NPU3HAKU
AJUIEPrU4EeCKON  peaKkUuHu, SBJAIOTCS  BBIPAXKEHUEM  MOBPEXKICHUS,
BbI3bIBAEMOIO HMMMYHHBIM MexaHu3MoM. Her mnoBpexaeHus — U Mbl
Ha3bIBAEM PEAKLUI0 Ha aHTUreH UMMYyHHOH. EcThb moBpexneHue — u Ty
JK€ CAMYH0 PEAKLMIO Mbl Ha3bIBAEM AJJIEPTHUECKOM.

HWrax, ammeprus —  UMMyHHas  peakluss  OpPraHU3Ma,
COIPOBOXKAAIOIIASICS TOBPEXKACHUEM COOCTBEHHBIX TKAHEH.

B »TOM onpeneneHuMM 3aJ0KE€HbI MATOT€HE3 aAJUIEPrUYECKON
peakuuu M OTJIMYME OT HOPMaJlbHOM HMMYHHOH peakuud. IDTO Ke
ONpeneeHne HWCKII0YaeT U3 CIeHU(PUUECKUX aJJIEPTHYECKHX BCE
NICEBIOAJUIEPTUYECKHE (HEMMMYHOJIOTHUECKHE) PEaKLHUH, B OCHOBE
pPa3BUTHS KOTOPBIX HET UMMYHOJIOTHYECKOIO MEXaHU3Ma.

Hannune mnoBpexaeHus emne HE O3HA4YaeT Hajuu4usi OOJE3HU.
Ilocnennsis pasBuBaeTCss B TOM CJydae, €CJIM IMOBPEXACHUE BbI3bIBAET
TaKkue€ HU3MEHEHHs B OpPraHHU3Me, KOTOpBIE MOMAJar0T MOA KPUTEpUU
OonesHu.

Annepruueckue Oone3Hm — rpynma 3a0ojieBaHUN, B OCHOBE
pPa3sBUTHs KOTOPBIX JIEKUT TOBPEXKJEHUE, BbI3bIBAEMOE HMMMYHHOMN
peakuuein Ha SK30T€HHbIE aJUIePreHbL.

Ayroamneprudeckne Ooye3HM (MM AyTOMMMYHHBIE) — TpyIIa
3a00neBaHNii, B OCHOBE PAa3BUTHS KOTOPBIX JIEKUT TIOBPEKACHHUE,
BbI3bIBAEMOE MMMYHHOH peakuneld Ha aHTHreHbl COOCTBEHHBIX TKaHeH
(SHOOAHTHTEHBI).

Tepmun «anneprus», O3HA4YAKOLUNA HM3MEHEHHYK) PEaKTHUBHOCTD
OpraHU3Ma-XO03siMHA MPH €ro MOBTOPHBIX BCTPEYAX C «areHTOMY, BIIEPBBIE
Obu1 mpemnokeH B 1906 r. ¢on Ilupke (Piruet) (6e3 pasmenenus
Pa3BUBAIOIINUXCS MPU 3TOM HMMYHOJIOTHYECKHX PEAKLHMHA IO THIIAM).
CuHOHMMOM U1 O0O3HAYEHHUS THUIEPUYBCTBUTEIBHOCTH | THUMNA TEPMHH
aJuIeprusi CTaJ JULIb B MOCIEIHUE FOBIL.

Ilepuon Mexxay nepBUYHBIM MOMNAJAHUEM AJUIEPTeHA B OPTraHHU3M
U BTOPUYHBIM (TIOCJIE KOTOPOTO M MPOUCXOANT IJIEPTHUECKast PEaKLIHsl)
HA3bIBAIOT NMEPHOAOM ceHcuOmnmm3anuu. [leproa ceHCHOMIM3auu MOXKeT
MPOJOJIKATBECS OT HECKOJNIBKUX CYTOK A0 HECKOJBbKMX HEAeNb, U NaXKe
HECKOJIBKO JECSATUIICTUH.

Cencubummzauuto MOXKHO BBI3BATb O4YECHb MaJiou,
CyOMMMYyHH3UPYIOIIEH N030H aHTUreHa (HarpuMep, BBEIEHUEM MOPCKON
ceunke 0,000001 w1 JOIIATWHON CHIBOPOTKH), KOTOpasl MOJyYHIIa
Ha3BaHUe ceHcMOum3npyroueil. [IoBTopHOE BBEIEHNE TOTO K€ AHTHICHA
4epe3 ONPEeNEeIeHHBIN NMPOMEXKYTOK BPEMEHH BbI3BIBACT AJJIEPTHUYECKYIO
peaknmo. /{03y aHTHreHa, BBI3BIBAIOIIYIO COOCTBEHHO AJUIEPTHUECKYHO
PEAKLUI0, HA3bIBAKOT Pa3peLlaroLIeH.

Bwmecre ¢ Tem, npencrasieHue 06 ajuiepreHax MOXKeT B U3BECTHOH
Mepe aTh YCJIOBHAsI MX CUCTEMATHU3aLUsl IO ONPEAEICHHBIM PU3HAKAM.




B cBa3u ¢ 3TUM, mOpexnae BCEro, pasiuyalT OK30aJUIEpreHbl U
SHII0AJUIEPTeHBL

DK30aylepreHpl  JesITcss IO MPOUCXOXKACHUI0 Ha PaCTUTEJNbHBIE,
OBITOBBIC, NHIIEBbIE, HH(PEKLUHUOHHBbIC, JIEKAPCTBEHHBIE, XHUMUYECKIUE,
SMUAEpMalbHbIe, aJlIepreHbl HACEKOMBIX M IeIbMUHTOB. bosee wacto B
KJIMHUKE UCTIOJIB3YETCsl TEPMHUH aHIIOMOTHKOTEPAITHSI.

XyUMHUYECKHE U JIEKapPCTBEHHbIE 3K30aJUlepreHbl. biausocTts ux

MIPOUCXOXKACHUsL  OMNpeAeNsercsl HaJuuueM Cpeau  JIeKapCTBEHHBIX
aJJIepreHOB XUMHUYECKH CHUHTEe3UpOBaHHBbIX. OHAKO K JIEKapCTBEHHBIM
npernaparaM OTHOCSITCS M IpenapaTsl (1, CIeJOBATENbHO, COAepIKaLIIecs
B HUX AaJUIEPTEHBI), HW3BJCUCHHbIE H3 MaTepHaja pPaCTUTEIbHOIO U
JKUBOTHOT'O ITPOUCXOKACHUS.
Bce mepeuncnenHble BbIIIE AJIEPreHbl OTHOCAT K OONBIIONH rpymme
HEeMH()EKIIMOHHBIX ~ AJJIEPreHOB.  JTOH  TIpymme  MPOTHBOCTOST
UH(EKINOHHBIE ajuiepreHbl. K HIM OTHOCAT MPOTO30HHBIE, TPUOKOBBIE,
OakTepHasbHBIE U BUPYCHBIE aJIepreHbl, [IpuHIMNIHaNbHOe OTIHMYNE UX
OT HEWH(EKIMOHHBIX AJUIEPreHOB  3aKJIKYaeTcss B TOM, HTO
HeNH(EKIIMOHHBIE aJIJIEPTeHbl BBI3BIBAIOT AJUIEPrHUECKUe 3a00IeBaHMUs, a
UH(EKIMOHHBIE, TJIABHBIM 00pa3oM, aJJIeprHYecKue  IPOSBICHUS
OCHOBHOT'O MH(EKIIMOHHOTO 3a00JIeBaHUSI.

B pazButuu ajaneprudeckoil peakuy BbIAENSAIOT TPU CTAIUU!

- B TedeHne HMMMYHOJOTMYECKOH CTaAuM B OTBET HA AaJUIEPreH
Oo0pa3yrOTCsl ~ aHTUI€H-YyBCTBUTEIbHBIE  KJIETKH,  CrHeuupuvIecKue
aHTUTENIa U UMMYyHHbBIE KOMILJIEKCBL

- [TaToxumuueckast cTaius XapakTepusyercss 00pa3oBaHUEM MEIUATOPOB
BOCMAJICHUsT U OWOJOrMYeCKH AaKTUBHBIX aMHHOB, KOTOpPBIE WIPAIOT
OCHOBHYIO pOJIb B MEXaHM3MeE alljlepruueckux peakuuil. CTUMyIOM K UX
00pa30BaHUIO SIBISIETCS COCOMHEHHE QJJIepreHa C aHTHTeNaMU WU
CEeHCUOWIN3UPOBAHHBIMU JTUM(OLUTAMH B KOHLE HMMYHOJOTHYECKON
CTazuu

- B Tedenue matopu3MONOrHYecKON CTAAMM TMPOSBISETCS KIMHUYECKAs
KapTHHAa ajuieprudyeckor peaxkuuu. Kak npaBuno, KIMHUYECKHE
MPOSIBJICHUS aJUIEPTUHN TIOJIUMOP(HBL

ITepsas xknaccudukanus ayuiepruit Oputa npeanoskeHa P. Kykom B
1947 © B ee ocHOBY ObLIO TMOJIOKEHO BpeMsi PA3BUTHS AJUIEPTUUYECKOM
peakuuu. bpuH  BbIIENEHBI TUNEPUYBCTBUTENBHOCTb HEMEIJIEHHOIO
(I'HT) u 3amennennoro (I3T) tuma. Cpasnenue csoiicte 'HT u I'3T
npexncrasieno B Tabmune: Csoiicta [HT u I'3T (o Kyky, 1947)

HsydyeHne MONEKyJIsSpHBIX MEXaHU3MOB aJUIeprUM TPHUBEIO K
co3maanto Jlxemnmom m KymOcom (Coombs, Gell) B 1968 r. HoBoOU
kjaccupukanuu. B COOTBETCTBUM C HEH pa3in4ar0T YeThIPe OCHOBHBIX
tuna amneprun: aHadumaktuueckuit (I Tam), murorokcuueckuii (11 Tum),
ummyHokoMrIutekcHbIi (III Tum) u onmocpenoBanHbiil kieTkamu (IV Tum).
Ileperie Tpu Tuma otHocstcss k THT, uwerBeptoiit — x ['3T. Peakuuun
NEPBBIX TPEX TUIIOB OMOCPEAYIOTCS aHTUTEJIaMU; PeakLUyd 4eTBepTOro —
npeumyliecTBeHHO T-kinerkamu W Makpodaramu. Ha mpakTuke OHH
HEeo0s13aTeJIbHO BCTPEYAIOTCS] IOPO3Hb, MOTYT COYETATHCS.

OK-5
OK-1
OIIK-1
OIIK-5
OI1K-7

Hmmyno
neuut
BL
HmmyHH
bIi1

NmvmyHHas cucremMa obOnamgaer ocoObIMH  (PH3HOIOrHYECKIMU
MeXaHu3MaMH  (PyHKIHMOHUpOBaHHUS  (pacro3HaBaHWE  AHTHUIEHA,
aKTUBAIMsI ~MMMYHOKOMIIETEHTHBIX  KJIETOK, WX  mpoiudeparys,
muddepeHipoBKka M UMMyHoperyjsinus). Ecnmm B omHOM  mim
HECKOJIbKUX 3BEHbSIX HMMMYHHOH CHCTEMbl BO3ZHUKAIOT AE€(EKTHL 3TO




IIK-5

CTaTyc.

NPUBOAUT K UMMYHOAE(PHIUTHBIM COCTOSHUSIM. UMMyHOIEPUIUTHBIMU
cocrosHussMu  (UJIC) Ha3bIBatlOT HapylmIeHHUs: MMMYHHOTO CTaTryca H
CHOCOOHOCTH K HOPMAJIbHOMY UMMYHHOMY OTBETY Ha Pa3Hble aHTUTEHBI.
Otn HapywmeHust OOyCJIOBJIEHbI NOepeKTaMH OIHOrO MM HECKOJbKHX
3BE€HbEB UIMMYHHOW CHCTEMBL.

B ocHOBYy kiaccupukauuy UMMYHOAE(DHLIMUTHBIX COCTOSTHHN
MOTYT OBITh MOJIOXKEHBI PA3HbIE TIPUHIIHIIBL.

I IIpexne Bcero, MmO MOPOUCXOXKAECHUIO UX Pa3OEIAOT Ha
nepsuuHble (BpoxaeHHble) MJIC u Bropuunsie MJIC (mpuobpereHHbIe).

- IlepBuuHble YacTO CBsI3aHbI C Ae(EKTaMH T'€HOB, KOHTPOJIHPYOLINX
padoTy oOmnpeneNeHHbIX 3BEHbEB HMMYHHOW CHCTEMBL | eHeTndecku
IETePMUHUPOBAHHBIE WMMYHOJE(PHLIUTHBIE COCTOSIHUS BBIIBISIIOTCS B
OCHOBHOM Y JI€T€H MEpPBOrO rofa JKU3HU, KOTOPbIE PEIKO JOXKUBAKOT 1O
roga 0e3 MpOBEAECHUs] aKTHBHOI'O JICUEHUS C 3aMEIIEHHEM BBIIBICHHBIX
ne(eKTOoB.

- Bropuuneie (nmpuoOpereHHBIE) HMMYyHOAE(PHLUUTHBIE COCTOSTHHUS
BO3HUKAIOT B pE3yJbTaTe BO3ACHCTBUS (PAKTOPOB BHEINHEH cpenbl Ha
KJIETKH WMMYHHOH CHCTEMBI — B CBSI3M C WHQEKUUAMH, WHBA3HIMH,
OINyXOJISIMH, CTapEHHEM, OXKOTaMH, TPaBMaMHu, OOJyueHHeM, NeHCTBHEM
(bapMaKoIOTHYECKHX CPENCTB U AP.

II. Apyro#i mpuHLMN KJiacCH(PHUKAMA UMMYHOAE(PHUIINTOB CBSI3aH
C ypoBHeM nedexTa MMMYHHOH CHCTeMbl, €€ nedekTHOro 3BeHa. B
3aBHUCHMOCTH OT YPOBHS e(heKTa BBIAEISIOT:

- UMMYHOAE(QHUIUTHI, OOYCIOBICHHBIE MPEUMYIIIECTBEHHBIM ITOPAXKEHHEM
B-3Bena. IlpeumymiectBeHHble nedekTl B-cucrembl HMMyHHTETA
BBIABJIIIOTCST ~ KaK  CHHAPOMBI ~ THIOTaMMArjioOyJMHEMHH WA
araMmarjoOyJIMHEMUHY,

- UMMYHOAE(QHUIHTBI, OOYCIOBIEHHBIE MPEUMYIIECTBEHHBIM OPAKEHHEM
T-3BeHa (HanpuMep, CHHIPOM aria3uy THMYCA),

- KOMOMHHMpOBaHHBbIE MMMYyHoAepuunTel. Hanbonee TsSKeTbIMU SIBISTFOTCS
koMOuHupoBaHusle nedextsl T- n B-cucrem nMmyH#HTETA.

CHuxeHne ypoBHA HMMYHOIJIOOYJHMHOB B CBIBOPOTKE KpPOBHU
MOJKET KacaTbcsl JIMOO BCEX KIACCOB, JTMOO M30MPaTENbHO — OJHOTO-IBYX
kjaccoB. Yacto nHaOmomaercs nepuuur cekperopHoro sIgA, ¢ dem
OBIBAIOT CBs3aHbI TPyOble HAPYLIEHHUS MECTHOW 3allUThbl CIH3UCTBIX
obonouek. Cienyer y4UTBIBaTh, YTO OUH U TOT K€ CHHAPOM, HAIpUMep,
THITIOraMMarjoOyIMHEMHS], MOXET OBITh ClenCcTBHEM ne(eKTa pasHbIX
3BE€HbEB UMMYHHOH CHUCTEMBL. B OmHOM cilydae MpUUMHONW MOXKET OBITh
nedpext B-nmumdoruTo, B Apyrux — nedeKT aHTHTEHIPenCTaBIISIOIICH
¢bynkunn makpodaros, wmnu pedexkr T-xemmepos. Paznmuaror Taxke
ryMOpaJibHbIE (CaMble YacThle), KJIETOYHBIE W KJIIETOYHO-TYMOpAJIbHbIC
ummyHonegunutel. Jepuuur mumdornuros, Makpodaros, mia3MOLUTOB,
IPaHyJIOLUTOB — 3TO KjeTouHass ¢opMa ummyHonepunuta. edurur
UMMYHOTJIOOYJIMHOB (aHTUTEIN) - 3TO T'YMOPAJIbHBII HIMMYHOE(ULIHT.

OI. Tperui#i npuHOMI KIacCUPUKALUN HUMMYHOOEPUIIUTHBIX
COCTOSIHUH OCHOBAH Ha aHAJIN3€ KOHKPETHBIX MPUYNH UX BO3HUKHOBEHHS.
Hawubonee 4acTo BeIACIAIOT UMMYHOASPUIIUTEI, OOYCIIOBICHHBIE:

- HapyLIeHUSMH TyMOPAJbHOTO 3BE€HA HMMMyHUTeTa (THUIO- U
araMmarjoOyJJMHEMUH | Ap.;

- HapyIIEeHUsIMH (QYHKIMH THMyCa U KJIETOUHOTO HMMYHHUTETA,

- HapyIICHUsIMH B cUCcTeMe (parounTosa;

- nepeKTaMHu CUCTEMBI KOMIUIEMEHTA,




- HapYILICHUSIMH IJIABHOW CUCTEMbI THCTOCOBMECTUMOCTH;
- HapyLICHUSIMH MTPOAYKLNH HHTEPJICHKUHOB U T.11.;
- TSKEJIBIMA KOMOMHUPOBAHHBIMU HAPYLICHUSIMH.

K obmum nposisnenusim MJIC oTHOCATCS:

- WH(EKIUOHHBIA CUHAPOM (THOWHO-CENTUYECKHE MPOLECCHl CBSI3aHbBI C
HAPYIIEHUSMH  TPEUMYLIECTBEHHO  TYMOPAJbHOTO  HMMMYHHUTETA,
OMIIOPTYHUCTHYECKHE  BUPYCHblE, TPHOKOBBIE U  TNPOTO30HHBIC
3aboneBaHys - ¢ AeQeKTaMH KJIETOUHOTO MMMYHHUTETA),

- OKeNyJOYHO-KWIICYHBIE pPAacCTpOiCTBa (HAPYLICHUS BCACHIBAHMA,
neuout IgA, HHPEKIUH JKey TOUHO-KULIEYHOTO TPAKTA);

- OMYXOJH UMMYHHOH CHCTEMBI,

- QJUIEPTrHYECKUIl U ayTOUMMYHHBIH CHHAPOMBI (aTOMUH, AyTOUMMYHHBIE
TeMOJIUTHYECKUE aHEMHH);

- YacToe COYeTaHHe C TIOPOKaMH pa3BUTHS (IIPU  BPOXKIEHHBIX
UMMYHOIEPUINTAX ),

- TeMaTOJIOTUYECKHE W3MEHEHHsI (CHI)KEHHE KOJIMYECTBAa JTUM(OLUTOB U
HeUTPo(UIOB, 503NHOGMINSA, AHEMUS, TPOMOOLIUTONICHHST ).

HMMyHHBIH CTaTyC — 3TO COCTOSIHUE HUMMYHHOU CHCTEMBI Y
OaHHOTO OONBHOTO B JAaHHBIH MOMEHT HCCIIEIOBAHMS, KOTOPOE
OLICHUBAETCA C TIOMOLIBIO KOMIUIEKCa JIabOpaTOPHBIX MOKa3aTeseH,
XapaKTEPU3YIOIIHUX KOJMYECTBO U (PYHKIIMOHAIBHYI aKTUBHOCTB KJIETOK
UMMYHHOH  CHUCTeMbI, a TaKke (aKTOpoB  HecmermuQpuuecKon
pe3ucteHTHOCTH opranusma ([panxuk I.H.).

NmMmyHHBIH cTaTyc ornpezaenser 3¢ eKTUBHOCTD u
COTJIACOBAHHOCTh pabOTBl BCEX CHUCTEM W 3BEHBEB HMMYHHUTETA —
Makpodaro, KomIiuleMeHTa, uHTepdepoHos, T- u B-nmumdounTos,
IJIABHOH CHCTEMBI THCTOCOBMECTHMOCTH. J[JIs1 MOCTAHOBKHM AHMAarHo3a
UMMYHOIIATOJOTHYECKOTO COCTOSIHUS MPOBOIST cbop
UMMYHOJIOTHUECKOTO aHaMHe3a M IIOCTAHOBKY HMMYHOJIOTHYECKUX
TECTOB. MOTyT TakXe OCYIIECTBIISATHCS TECTHI in Vivo (KOXKHBIE TECTBI),
PEHTI€HOJIOTHYECKOE HCCIIeOBAHUE TUM(OUIHBIX OPTAHOB (TUMYCA).

ITpu orpoce OTIPENENSAIOT Hanbosee BEPOSITHBIN
UMMYHOIATOJOTMYECKHI CHHIPOM, CPEOH 3TUX CHHIAPOMOB OCHOBHBIMHU
SIBJISTFOTCS IIECTD!

-  WHQEKUMOHHBIA  CHHAPOM; -  QJUIGPTUUECKUN  CHHAPOM, -
AyTOMMMYHHBIH CHHIPOM; - MEPBHYHBIH UMMYHOAE()HLIUT, - BTOPUIHBIN
UMMYHOIE(PUIINT;

- IMMYHONPOJH(epaTHBHBIN CHHAPOM.

Ha ocHoBanum panHbix BO3 u MHOrometrHero omeita IO
U3yYEHUI0 MMMYHHOrO cTaTyca 310poBbIXx U OonbHbIX P. B. ITlerpos
CO371aJ1 ABYX3TAIHBIN MMOIXO/ K OLEHKE UMMYHHOTO CTaTyca

I. Ilocne BbIABNEHUS KIMHUYECKUX NMPU3HAKOB HAPYLIEHUH TOTO
WIA MHOTO 3BE€Ha MMMYHHOH CHCTEMBI MCCIIEAYIOT MX KOJHYECTBEHHBIC
XapaKTEPUCTUKH, TaK Ha3blBA€Mble OPUEHTHPOBOYHBIE TECThI IEPBOTO
YPOBHSI I BBISIBJICHUS «TPpYyOBIX» nedekToB (parounTosa, KIETOUHOTO U
Ir'yMOPAJbHOTO UMMYHHTETA:

- ompeneneHue  abCONIOTHOTO M OTHOCHTENBHOTO  COAEPIKAHUS
TUM(OIUTOB B IepU(pepUIeCcKOil KPOBH;

- ompenenenue koimmvecrsa T- u B-mumdoruros;

- ompepAeNieHUEe YPOBHS UMMYHOTJIOOYJIMHOB OCHOBHBIX KiaccoB (IgG,
M, A),

- ompexaeneHue GaroUTapHON aAKTHBHOCTH JICHKOIIUTOB;




- ompeAeNeHUE TUTPA KOMILIEMEHTa (He 00s3aTebHO).

II. C yueToM aHanu3a pe3yJbTaToB TECTOB | ypOBHs ONpeAenstoT
NAJbHEHIYI0 TAaKTUKYy HMMYHOJIOTMYECKOro wuccienoBanus. [lpu
HaJU4YUU 3HAUYUTEJbHBIX HW3MEHEHWH B HMMYHOTpAMME CJEnyeT
MEePEeXOnUTh K 00oJiee CIIOKHBIM, TaK Ha3bIBAEMbBIM aHAJIUTHYECKIM TECTAM
BTOPOTO VPOBHS, KOTOPBIE IO3BOJISIFOT YCTAHOBHUTH BBIPAXKEHHOCTD
uMMyHOJIordeckoro aedekra. K HUM OTHOCSTCS TPAKTHYECKH BCE
METOJIbI, C TOMOINBI0 KOTOPBIX MOJKHO OLIEHUTh (DYHKIIMOHAIBHYIO
AKTUBHOCTH (paronuTos, BcoMmorarenbHbix Kietok, NK, T- u B-knetok.
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-
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OIIK-5
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Hmmyno
npoduna
KTHKA.

Hmmyno
Tepanusl.

HNmvmyHOnpoUIakTHKA U UMMYHOTEpANHsl SBISIFOTCS pa3ieiaMu
UMMYHOJIOTHH, KOTOpPbIE U3y4aroT U pa3padaThIBatOT CIIOCOOBI M METOBI
cneunpruyeckoi npOQHIAKTHKH, JeUSHHUs u IMarHOCTUKH
UHQEKIMOHHBIX HW  HEWH(PEKUHOHHBIX  OOJe3HeH ¢  IOMOIIBIO
UMMYHOOHOJIOTHYECKUX TPENapaToB, OKa3bIBAIOIIUX BIHMSIHUE HAa (PYHK-
LU0 HMMYHHOH CHCTE€MBI, WJIM [JEHCTBHUE KOTOPBIX OCHOBAaHO Ha
UMMYHOJIOTHUECKUX MTPUHLUIIAX.

HNmMmyHOTEpanus - METON JICUSHHS, IPU KOTOPOM OCYIIECTBIISIETCS
BO3ACHCTBHE HA MMMYHHYIO CHUCTEMY. NOIaBJIEHHE MMMYHHOTO OTBETa
(MMMyHOCyTIpeCCHs),  CTUMYJBSIHMSI ~ OTBeTa  (MMMYHOCTHUMYJISLHS),
BOCCTAHOBJIEHUE UMMYyHOAEe(PHIUTOB (MMMYHOKOPPEKIIHS). B
NpUKJIaAHOM, Ooee y3KOM CMBICIE HMMMYHOTEpAnusl HCIONb3yeT
cneuuuyecKkre METOoAbl ceporepanuu  (IPUMEHEHHE WMMYHHBIX

CBIBOPOTOK, ~ MMMYHOTJIOOYJMHOB),  BakuuWHOTeparnuu  (JeueOHbIe
BAKLIMHBI), IMMYHOKOPPEKLINH (I€CeHCHOMITN3aHs U JIp. ).
NmmyHonpodumakTika - crocod NpenynpexIeHus

UH(PEKIMOHHBIX ~ 3a00JIeBaHUH TyTeM  CO3JaHUSl  HUCKYyCCTBEHHOTO
cnenu(UYeckoro HUMMYyHHUTeTa. BBIIENSIOT  BaKIMHONPO(PHIAKTHKY
(co3maHMe aKTUBHOTO HMMYHHUTETa 3a CYeT BaKLUWH, AHTUTCHOB) H
ceponpouIakTUKy (MACCHBHBII HMMYHHUTET 3a CYET BBEIEHHS B
OpPTaHu3M CHeUU(PUIECKUX aHTUTEI - UMMYHOTJIOOYJIHHOB).

OcHoBHY!O poJib B cneunpuaeckoi npodunakTuke
UH(EKIIMOHHBIX 3a00JI€BAaHUI UMEET BAaKLIMHOMPO(PUIAKTHKA.

Bapuonsiunst - paHee NPUMEHSBIOUICS CMOcod 3alUThl  OT
HATYpaJbHOH OCHbI C TOMOINBIO BTHPAHHA B KOXY HeOOIBLIOro
KOJINYECTBA 3apa3HOro MaTepHaja OT BBI3JOPABIUBAIOIINX OT OCIIBI
JIOJIeH U3BECTEH C He3anaMATHBIX BpeMeH. B Poccun omHON M3 mepBbIX
sToi mpouenype monsepriack Ekarepuna 1. OpgHako cmocob
BapHOJSILNHN ObLT OYEHDb ONACHBIM.

Baxiunanus. BakiuHarueit denoseuecTBo 00s3aH0 D). J[xkeHHepy,
KOTOpBIA B 1796r. mokasa, 4To NPUBUBKA KOPOBbEU OCIBI - BAKLIUHALUSA
(vaccinum - ¢ mar. koposwii) 3¢dexkTuBHa AN NPOPUIAKTUKU
HatypajgbHOH ocmbl. C TeX mop mpemnapaTsl, UCTIONIb3YEeMbIe Il CO3TaHMUs
AKTUBHOI'O UMMYHHTETA, HAa3bIBAIOT BAKLIMHAMHL.

UmMmyHOnIpOopUIAKTHKA W HMMMYHOTEpanus NPUMEHSIOTCS B
CiIydasix, KOraa HeoOXOauMo:

a) chopmupoBath, co3aarh crnenuPpUUECKHA HMMyHHUTET WA
aKTUBU3HPOBAThH JESITEIbHOCTh UMMYHHOH CHCTEMBIL,

0) momaBUTh AKTUBHOCTb OTHENBHBIX 3BEHBEB HMMYHHOH
CHCTEMBEI,

B) HOPMaJM30BaTh paboOTy MMMYHHOHW CHCTEMBI, €CIIH HMEIOTCS
OTKJIOHEHUS €€ (PYHKLUHU B Ty MM UHYIO CTOPOHY.

NmMmyHOIpoUIAKTHKA M HMMMYHOTEPANHs HAXOMST IITHPOKOE




NPUMEHEHHE B Pa3IMYHBIX O0JACTSAX METUIIMHBI, B MEPBYI OYepenb B
npopuIakTUKe W JICYeHMH WH(PEKIMOHHBIX OOJIe3HeH, ayuleprui,
UMMYHOIIATOJIOTMYECKIX COCTOSIHMN, B OHKOJIOTHH, TPAHCILJIAHTOJIOTHH,
NPU NEPBUYHBIX U BTOPUYHBIX UMMYHOAEPHUINTAX U IPYTHX OONE3HSX.

Kak Obuio cka3aHo, NPUHLUUN HUMMYHONPODHIAKTUKHA |
UMMYHOTEPAIIU CBOOUTCS K TOMY WJIM WHOMY BO3ICHCTBHIO Ha
UMMYHHYIO CUCTEMY, T. €. K aKTHUBALMH, CYNPECCHU WIH HOPMAaJIU3AINU
ee paboThl. DTO BO3NEHCTBHE MOXKET ObITh AKTHBHBIM WJIM NACCHBHBIM,
cnennpUIeCKmM 3051 HecTieu(pUIECKUM. st TaKOro
nudQepeHIMPOBAHHOrO NEHCTBUS HA UMMYHHYIO CHCTEMY, KOTOpPOE HC-
MOJIB3yETCs] B UMMYHOINPOQUIAKTUKE U WMMYHOTEPANHU, pa3padoTaHo
MHOJKECTBO MPENapaToB, OObEANHEHHBIX B TPYIIITY ITOA HA3BAHUEM UMMY-
HoOmonormueckue npenapatsl (MBIT).

NmMmyHoOMOMOrHUecKne mpemnaparsl UMEIOT CIOXKHBIA COCTaB,
OTJIMYAIOTCS 1O CBOEH Mpupone, crocodaM IMONyYeHHs W MPUMEHEHHS,
neneBoMy HasHaueHMro. (OOHAKO, KakK yKas3blBAIOCH BBIIIE, UX
O0BEUHSAET TO, YTO OHHU JEHCTBYIOT WM HA UMMYHHYIO CHUCTEMY, WU
yepe3 UMMYHHYIO CUCTEMY, MIIM K€ MEXaHWU3M HX AEHCTBUS OCHOBAaH Ha
UMMYHOJIOTHUECKUX MPUHLUIIAX.

HerictyromuMm  Havyajgom B HBIIl sABasf0oTCA WM aHTUrEHBL,
MOJIyYEeHHBIE TEM HJIM UHBIM CIIOCOOOM, WU aHTUTENA, WIJIH MHKPOOHBIE
KJETKH W HMX JACPHUBATBHL, MM OHUOJOTMYECKH AaKTHUBHBIC BEILIECTBA THIIA
UMMYHOLIUTOKHHOB, = HUMMYHOKOMIIETEHTHBIE  KJIETKH M  Jpyrue
uMMyHopeareHTel. Kpome nelictByromero Hauana, MBIl moryr, B
3aBHCHMOCTH OT UX MPUPOABI M XapakTepa, BKIIOUYATh CTAOMIIN3ATOPBI,
aNbIOBAHTBl, KOHCEPBAHTHI M JApPyrue CyOCTaHIMHM, YJIyYIIAOIIHe
Ka4ecTBO Ipernapara (HampuMep, BUTAMHUHBIL, a1alITOT€HBbI).

HUBII MOryT npUMEHATbCA MAPEHTEPANIbHO, MEPOPAIBHO,
a’pO30JIbHO  WJIM  JPYTUMH  CHOCOOaMH, TMO3TOMY UM MPUAAIOT
COOTBETCTBYIOIIYIO JIGKAPCTBEHHYIO (OPMY: CTEpPHIIbHBIE PacCTBOPBI U
CYCNEH3UH WM JHOPWIN3UPOBAHHBIE PACTBOPUMBIC IOPOLIKU IS
UHBEKIUH, Tabjerku, cBeuw, adpozoiau u T. A. Jus kaxkgoro HWBIIT
YCTaHOBJIGHBI CTPOTO PErJIAMEHTUPOBAHHBIE JIO3UPOBKH W CXEMBI
NPUMEHEHHs], TOKa3aHWs W TPOTHUBONOKA3aHUSA, a TakXke IMOOOUHBIE
3¢ eKThI.

OcHOBHY0O  poib B crneuupuueckoll  npodpuiIakTUKe
WH(EKINOHHBIX 3a00JIeBaHUI NMeeT BAKIIMHONPO(PUIAKTHKA.

Bakumubl — 310 OMOnpenaparsl, MPUTOTOBJICHHBIE U3 MHUKPOOOB
WIA WX AaHTUTE€HOB, KOTOpPbIE TPUMEHSIOTCA [UIsI NPOPUIAKTUKU
uHpeKIMOHHbIX 3aboneBaHuii. Ha BBemeHHe BakIUHBI OpPTaHU3M
oTBe4aeT (OPMHUPOBAHUEM HCKYCCTBEHHOIO AaKTHBHOTO HMMMYHHUTETA,
OOyCJIOBIEHHOTO  BBIPAaDOTKOM  aHTHTEN  WIM  NPUMHUPOBAHHBIX
muMporuroB. Cpemu HUX MHOXKECTBO AHTUTCHPEAKTUBHbIX B- u T-
kJeTok mamsATH. CrocoObl TMPUTOTOBIEHMS BAaKLHH pa3HOOOpasHBl U
3aBUCAT OT MHKPOOPTaHM3MOB M WX AHTHIe€HHOH akTuBHOCTH. OOmme
TpeOOBaHUs, KOTOPBIM JOJDKHBI YIOBJIETBOPSATh BAKIIMHHBIC MPENapaThI:
BBICOKAS UMMYHOT'€HHOCTb M CIIOCOOHOCTb MHAYLMPOBATh AKTUBHBIA U
NPONOJDKUTENbHBIT MUMMYyHHTET, IOJHAasE OE3BPEAHOCTb ISl YeJIOBEKa,
HU3Kasl PEaKTOT€HHOCTD;, CTAOUIIBHOCTD NP XPAaHEHHH.

CymectByer psa TUNOB BakUMH — OKUBble, yOUTHIE,
KOMIIOHEHTHbIE U CyOBEIWHUYHBbIE, PEKOMOWHAHTHbIC, CHUHTETUYECKHE
OJIMTONENTUAHbIE, AHTUUAUOTHUITNIECKHIE U JIP.




1. YOurble (MHAKTUBUPOBAHHBIE) BAKLUWHBI — 3TO BAKIMHHBIC
npernapaTel, He COAepIKallhe JKUBbIX MUKPOOPTaHU3MOB. BakIiuHbl MOTYT
COIEePKATh LIEIbHbIE MUKPOOBI (KOPIYCKYJIBI) - BAaKLIMHBI POTHUB YyMBI,
rpunmna, mnonMoMuenuTHas BakuuHa ConKa, a TakXKe OTHENIbHBIC
KOMITIOHEHTHI  (TOJMcaxapuiHas I[HEBMOKOKKOBas BakLWHA) WIH
UMMYHOJIOTHUECKH aKTHUBHbIe (pakumu (BakMHA TNPOTUB BHPYCa
rernarura B).

Paznmuyaror  BakuuHBIL,  COIEpIKAINUME  AHTUTE€HbI  OJHOTO
BO30yauTenss (MOHOBAJIeHTHBIE) WJIM HECKOJNBKUX  BO30OymuTenei
(nonmuBaneHTHble).  YOuTble  BakUWHBL, KAk  TMPaBUJIO,  MEHEe
UMMYHOT€HHBI, 4Y€M JKHUBbIe, PpEaKTOTeHHbI, MOTYT  BbI3bIBATH
CEHCUOMITU3AIINIO OpTraHU3Ma.

2. J’Kusble atreHynpoBaHHbIE (OCnabieHHbIE) BaKLUHBL JTH
BAaKLMHBI HMEIOT HEKOTOphle NpeumyinecTBa nepen yoduteiMu. OnHu
MOJTHOCTBEO ~ COXPAHSIOT ~aHTUTEHHBIH HAa0Op MHKpPOOpraHm3mMa H
obOecieunBaroT  Oojiee  JUIMTENBHOE  COCTOSIHUME  crieruduueckoi
HEBOCIIPUUMYHUBOCTH. JKUBbIE BaKLIMHBI MPUMEHSIOT ISl MPOPUIAKTUKA
NOJIMOMHUENNTA, TYJSIpeMHUH, OpyLenes3a, KOPH, SKeITOH JHXOPaaKH,
SMUAEMUYECKOr0 NmapoTuTa. HemocTatku — Hanu4yue He TOJBKO HYXKHBIX
(IpO-TeKTUBHBIX), HO W BPEAHBIX JJSI OpraHU3Ma AaHTHIE€HHBIX
KOMILUIEKCOB (B TOM YHCIE MEPEKPECTHO PEearupyrimux ¢ TKaHIMU
YeJI0BEeKa), CCHCUOMIN3aLUsl OpraHu3Ma, OoJbIuasi aHTUIeHHAs! Harpyska
HA UIMMYHHYIO CUCTEMY H Ap.

3. KommnonenTHble (CyObeAMHUYHBIE) BAKIHMHBI COCTOSAT W3
IMaBHBIX  (M@KOPHBIX)  AHTHUIEHHBIX  KOMIIOHEHTOB,  CIIOCOOHBIX
o0ecrneunTb MPOTEKTUBHBIN NMMYHUTET. IMH MOTYT OBITB:

- KOMITIOHEHTBI CTPYKTYP KIETKH (QHTHIeHBl KJIETOYHOH
creHky, H- n Vi-anTurensl, pudocoMaibHbIe aHTUT€HBI);

- AHATOKCHHBI - npernaparsl, coepIKalne
MOIU(UIMPOBAHHBIE XHUMHYECKUM TyTeM 5K30TOKCHHBI, JIUIICHHBIC
TOKCHUYECKUX CBOWCTB, HO COXPAHUBIINE BBICOKYI) AHTUT€HHOCTb H
UMMYHO-T@HHOCTb. OJTH  Ipemaparbl  00ecneunBaroT  BBIPAOOTKY
AHTUTOKCHYECKOTO  UMMYHHUTETa  (QHTUTOKCHYECKUX  aHTUTEN -
aHTUTOKCHHOB). Hambonee mMUPOKO HCIONB3YIOTCS TUPTEPUIHBIA U

cronbusiunblii aHaTokcuHbl. AKJIC — accoummpoBaHHAsi KOKIIFOIIHO-
OupTEPUITHO-CTONOHAYHAsT BakiuHa. [loyd4eHHBIE XUMUYECKUM MyTeM
BaKIMHHBIE mpernapatbl (MpUMepP — AaHATOKCHUHBIL, TOJy4aeMbie

00paboTKOH 3K30TOKCHHOB (POPMAIMHOM) HA3bIBAIOT XHUMUYECKHIMHU
BaKLIMHAMU;

- KOHBIOTUPOBAHHBIE BaKLUHBI - KOMILJIEKC
MaJONMMYHOT€HHBIX  TIOJINCAXAPHIOB W BBICOKOMMMYHOT€HHBIX
aHATOKCUHOB - Hampumep, coueranne antureHos Haemophilus influenzae
U o0ecrneynBaromero HMMMYHOT€HHOCTb  BakUUHBI  AUPTEPUHHOrO
AHATOKCHUHA;

- CyObeqMHMYHBIE BaKUWHBL BakuWHy mNpPOTUB BHpYyca
rernatuta B roToBsAT M3 MOBEPXHOCTHBIX 0€NKOB (CyObEAMHML) BUPYCHBIX
yactul (HBs anturen). B Hactosimee Bpemst 3Ty BakUMHY MOJYYarOT Ha

PEeKOMOMHAHTHOW OCHOBE - C TIOMOIIBEO JIPOXKKEBBIX KIETOK C
nnasMunoH, kopupyromein HBs anturen.
4. PexomOunanTuele BakuHbl. C MOMOIILI0 METONOB FEHHOM

WH)XCHEPUH TeHbl, KOHTPOJHPYIOIIHE CHHTE3 Hanboyee 3HAYMMBIX
VMMYHOT€HHBIX JETEPMUHAHT, BCTPAMBAKT B CAMOPEIIMLUPYIOLIUECS




TeHETHUYECKHUEe CTPYKTYpbl (Ta3munel, Bupycel). Ecnmm Hocurenem
(BEKTOpPOM) SIBJIIETCSI BUPYC OCIIOBAKLIMHBI, TO JaHHAs BaKIMHA OyAeT B
OpraHu3Me HMHAYLHPOBATb NMMYHHTET HE TOJIbKO IMPOTHB OCIBI, HO U
NPOTHB TOro BO3OyIUTENs, Yeil reH ObUT BCTPOEH B €r0 TeHOM (€CiH T'eH
HBs anTurena - npotus Bupyca renatuta B).

Ecnu BekTopoM sBIsSIETCS TUIa3MMIA, TO MPH Pa3MHOXKEHHH pe-
KOMOWHAHTHOTO KJIOHA MHKPOOpPTaHM3Ma (IpOsKel, Hampumep)
HapabaTbIBaeTCsl HEOOXOIUMBIH AHTHIEH, KOTOPBIH M HCIOJB3YeTCs B
JanbHEHIeM I TPOU3BOICTBA BAKIIHH.

5. CuHTeTHYEeCKHE OJIMTONENTUAHbIE BAaKIMHBL [IpUHIUTIBI
uxX KOHCTPYUPOBAHHUS BKJTFOYAOT CHHTE3 NEeNTUIHBIX
NOCJIEIOBATENbHOCTEH,  OOpa3yloIMX  3MHTOMBL,  PaclO3HABaEMbIC
HEUTPATU3YIOIUMH AHTUTETIAMH.

6. KacceTHple niaM 5KCIO3WIIMOHHBIE BAaKIHMHBL. B kaudecTBe
HOCHUTEJISl HCTIONB3YIOT OEJKOBYIO CTPYKTYpPY, Ha MOBEPXHOCTH KOTOPOH
SKCIIOHUPYIOT (pacrosiaratoT) BBEACHHBIE XUMHYECKMM WM TEHHO-
WH)KEHEPHbIM IIyTEM COOTBETCTBYIOIIUE OIpPENEICHHbIE AHTUTCHHBIC
IeTepPMUHAHTBL. B KadecTBe HOCHTENEH NMPH CO3MAHUU HCKYCCTBEHHBIX
BAKUMH  MOTYT  HCIIOJIb30BaTh  CHHTETHYECKHE  IOJUMEPBl -

MOJINAJIEKTPOIIUTHL.

7. Jlunocomanbhble BakuuHbL. OHHM TMPEACTABISIOT COOOH
KOMIUIEKChI, COCTOSIIME W3 AHTUICHOB M JHMMO(WIBHBIX HOCHTEIEH
(mpumep -  ¢dochomumuaer). HMMyHOreHHBIE JUIIOCOMBI  OoJee

3(}(EeKTUBHO CTHMYJIUPYIOT BBIPaOOTKY aHTUTEN, nponudepaunto T-
muMporutos u cexpernuio umu UJI-2.

8. AHTUUAMOTUIIMYECKHUE BAaKLUHBI. AHTHHIUOTUIIHYECKHE
aHTHTENa  COAepKaT  «BHYTPEHHUI»  crneunpuveckuii  MOpTpeT
AHTUT€HHOM IETePMHHAHTBL [TonyuaroT MOHOKJIOHAJIbHBIE
AHTUUAVNOTUIIMYECKHE aHTHUTENa, COAEpIKallNe «BHYTPEHHHH 00pas3»
MPOTEKTUBHOIO aHTUIreHa. B HacTosliee BpeMs B Halell CTpaHe
MPOU3BOIUTCST 7 aHATOKCHHOB, OKOJIO 20 TPpOTHUBOBUPYCHBIX U Oosiee 20
aHTHOAKTepHANTbHBIX BaKLIH. Yactp u3 HUX SBJIAETCS
ACCOLIMMPOBAHHBIMUA - T.€. COJAEPKAIUMH AHTHIeHbl Pa3IUIHBIX
BO30ynuTeNeH, WIM  OOHOrO, HO B  pPa3jIMYHBIX  BapHaHTax
(KOpTIyCKyJISIpHBIE U XUMHUYECKHE).

IIItamMmMBbl AJS1 NPUTOTOBIIEHHS JKUBBIX BAKLMH MOTYT OBITH
MOJTyYEeHBI PA3JIMYHBIMU Iy TSAMH:

. TPKEHHEPOBCKUM METOZOM NoAOOpa reHeTHYeCKH OJNM3KHX
BUIOB MHKPOOPTaHM3MOB. OTH BakKUMHbI TMOJYYHJIM  Ha3BaHHE
IUBEPreHTHBIX. TakuM myTeM ObUIM TOJYYEeHBl OCIIEHHAs BaKIMHA,
BAKLIMHA JJIs1 TPO(HIAKTHKHN CBITHOTO TH(A U3 PUKKETCHH BO30yauTenei
kpricuHoro tuga (R .typhi);

. MaCTEePOBCKUM METOAOM OTOOpa MYTAHTOB C OCJIA0JIEHHOM
BUPYJCHTHOCTBIO  (ATTEHyMPOBaHHbIE), KOTOPbIE BO3HHKAIOT MO
BO3/IEIICTBUEM HEOOBITHOM il & MHKpoOa TeMIlepaTypbl

KYJbTUBUPOBAHHUS, M3MEHEHHUs] COCTaBa MUTATEJbHOH CpPEAbl, aHTUTEI,
AHTUOMOTHKOB, B PE3yJIbTaTe MACCHPOBAHMS YePe3 OPraHU3M JKMBOTHBIX
u 1p. Takumu criocobaMu OBITH NOMY4EHbI BAKLUHBI JIs1 PO UITAKTUKA
Tybepkyne3a (BakumHa BIDK), wymbel, Tymspemun, cuOMpPCKOH SI3BBI,
Opyuemnesa, Ky-muxopanku wu np. Ilacrep mnyrem mIMTEIBHOTO
NACCUPOBAHUS 4Yepe3 MO3T KpPOJMKa BUpyca yiaudHoro Oemencrsa (133
naccaxxa), BBIIEJIEHHOro OT OOJbHOW cOoOak, MOoNMydnst (PUKCHPOBAHHBIN




BUpyc OemeHcTna (virus fixe), KOTOPbII TPUMEHSETCS IPH U3TOTOBICHUU
AHTUPAOUYECKON BAKIIMHBI,

. METOAOM T'€HHOH MHKeHepuH, BcTpansas B reHoM (/IHK)
BAKLMHHOIO IITaMMa T'€H Yy>KEPOJHOTO aHTWUIeHa. Takue mpenapaTsl
HA3bIBAIOT BEKTOPHBIMH PEKOMOMHAHTHBIMH BaKLWHAMH. JTU BaKIUHBI
UHAYLIHPYIOT UMMYHHUTET K BEKTOPHOMY BAaKLIMHHOMY IITAMMYy U HOBOMY
BCTPOCHHOMY UY>KEPOIHOMY reHy. B kadecTBe BEKTOPOB AJISI CO3IAHMS
PEKOMOMHAHTHBIX IITAMMOB 4alle HCIIONb3YIOT BHPYC OCHMOBAKIIMHBI,
HETaTOreHHbIE INTAaMMBbl CAJIbBMOHET U Apyrue MukpoOsl. [Ipumepom
BAKLMHBI 3TOrO THIA SIBJSIETCS OCIIEHHAsl BAKI[MHA, B KOTOPYIO BBEACH
reH, konupyromuil antured HBs renatura B.

B 3aBuCHMMOCTH OT KOJHMYECTBa AHTHUIE€HOB T'OTOBST MOHO-, IH-,
TPHU-, TETpPa- WIM MOJUBAKLIUHBL HCMOMB3y0OT KOMOMHHpOBaHHBIE (U3
HECKOJIbKUX PAa3INYHbIX OaKTepuil) M AaCCOLMHPOBAHHBIC BaKIIMHBI,
cocrosme u3 yOuThIX OakTepwii M  aHATOKCUHOB (HAmpHuMep,
XUMHUecKasi copOrpoBanHas TH(O-mapaTuo3HO-CTONOHIYHAS BAKIIHA).

AHaTOKCHHBI (TOKCOHIBI) (an — OTPULIAHHE, tOXO — OTPABIISIIO) —
3TO MpEenaparhbl, KOTOPbIE MONYYAOT U3 OAKTePUAIbHBIX 3K30TOKCHHOB.
OHM TOJNHOCTBIO JIMIIEHBI TOKCHYECKUX CBOHCTB, HO COXPaHSIOT
UMMYHOTeHHOCTb. [Ipu BBEIEHHHM B OPraHU3M HHIYLHPYIOT BBIPAOOTKY
UMMYHOIJIOOYJIMHOB — AHTHUTOKCUHOB. METOA TMOJNyYeHUs] aHaTOKCHHA
npenokui B 1923 r. ¢ppannysckuii yuenslii Pamos.

JUi oJTydeHus] aHaTOKCHHA B (PHIIBTpAT MUTATENbHOTrO OyJIbOHA,
B KOTOPOM  BBIpalIMBAINd  OaKTEPUU—TIPONYLEHTBl  3K30TOKCHHA,
nobasysitor 0,3-0,4% pacteop (hopmaniHa U BBIIEPKUBAOT 3-4 HEN B
tepmoctate npu 37-40 °C. AHaTOKCHHBI FOTOBAT B BHUJAE INpENapaTos,
ancopOMpoOBaHHBIX Ha anbloBaHTaX. OHH YacTO BXOISIT B COCTaB
ACCOLIMMPOBAHHBIX BAKLIH. AHATOKCHUHBI ~ TPHUMEHSIOT IS
npodunaktukn audrepun, CTONOHSKA, CTAPUIOKOKKOBOW HHOEKIUU U

Ap.




Ne HaumeHoBaHue pa3aesioB

1 | Ummynurer. Bunsl uMMyHHUTETA.

2 | Bpoxnenueii ummyHanTeT. Hecneunguueckne pakTopel BpOXKIEHHOTO IMMYHHTETA.
3 | UmmyHHas cucrema. UMMyHOKOMIIETEHTHBIE KJIETKH.

4 | Arrurensl. Knaccupukauus. Buner. CBolicTsa.

5 | DHnoreHHble UMMYHOPEryIATOpPbI. [ 'yMOpaNbHBIi U KJI€TOYHBIH HMMYHBIN OTBET.
6 | Aarurena. Knaccel UMMyHOTTIOOYJIMHOB.

7 | Ceponoruueckasi AMArHOCTHKA MHOEKITMOHHBIX OOJIe3HEH.

8 | UmmyHosornueckas namsatb. MMMyHOIOrn4eckas TOJIepaHTHOCTD.

9 | KnuHnuyeckas ”MMyHOJIOTHsL. AJUlepruiecKue peakiyH.

10 | TpancmnaneHTapHbINH, TPOTUBOONYXOJIEBbII HMMYHUTET.

11 | AyronMMyHHBIE peakiuu 1 3a00IeBaHHSI.

12 | Metoasl ucciaenoBanns MIMMYyHHOTO cratyca. UMMyHOnepUIUTHL.

13 | [IpuHUMTIEI UMMYHOTpONHOH Tepannu. UMMyHOnpodriakTuka.

5.2 Pazgenbl AUCUMIUIMHBI (MOAYJIsl), BHABI Y4eOHOIl AesATeJbLHOCTH H (popMbl

TeKyIlero KOHTPoJst

Ne Ne HaumMeHoBaHnue pa3jaesia OuenouHble cpeACTBA AJISI TEKYIIEro
cemecTpa AMCHHIIUHBI KOHTPOJIA
ycrneBaemMoCcTH
J (113 | CPO BCero
1 2 3 4 5 6 7 8
1 5/6 HmmyHnuter. Buabl 2 4 4 10 Tectsl,
MMMyHUTETA. BpokaeHHbI CHTYyallMOHHBIE
UMMYyHUTET. 3a7a4H,
Hecnennpuyeckue Gpakropbl KOHTPOJIbHBIC
BPOXKIEHHOT'O UMMYHUTETA. paboThI, YCTHBIHA
OIpoc.
2 5/6 HmmyHHas cucrema. 2 4 4 10
HNMMyHOKOMITETEHTHBIE -//-
KJIETKH.




3 5/6 Anturensl. Knmaccupukanms. | 2 6 6 14 -//-
Bunsl. CsoiicTBa. AHTUTENA.
Knaccnr
UMMYHOTJIOOYJINHOB.
4 5/6 DHJIOreHHbIE 2 4 6 12 -//-
UMMYHOPETYJIATOPBL
I'ymopanbHBbIi U KIETOYHBIN
VMMYHBII OTBET.
5 5/6 Ceponoruveckas 1 6 8 15 -//-
IUArHOCTHKA
UH(EKITMOHHBIX OOJIE3HEH.
6 5/6 Knunnueckas ummyHonorus. | 1 4 6 15 -//-
HNmMmyHoNorndyeckas namsiThb.
HmmyHonoruueckas
TOJIEPAHTHOCTb.
7 5/6 TpancraueHTapHbIH, 1 4 4 9 -//-
MPOTUBOOIYX OJIEBBIN
UMMYHUTET.
8 5/6 AJJIEprUYeCcKUe peaKiym. 1 4 4 9 -//-
9 5/6 MeTtoas! UccaeI0BaHUs 1 4 4 13 -//-
MMMYHHOTO CTaTyca.
NmmyHOIEUIIUTEL
AyTOUMMYHHBbIE PEAKLIUU U
3aboseBaHusL.
10 5/6 IIpuHiune! uMMyHOTponHOM | 1 6 2 5 -//-
Teparnuu.
NmMmyHOnIpOdHIIaKTHKA.
Hroro 16 | 48 44 -//-
Ha3BaHue TeMm JieKuMii ¢ yKa3aHueM 4acoB
Ne Tembl Jexkuun Kon-Bo uacos B
pasnena VI cemectpe
1 1. Beenenue B ummyHonoruto. Mmmynurer. Buast 2
uMmyHuTera. BpoxxneHnHblii uMMyHuTeT. COBpeMEeHHbIE
npeacTaBiIeHus 0 GaKTopax KIETOUHOTO U TyMOPaIbHOTO
UMMYHUTETA.
2 2. IMMyHHast CUCTeMa, CTPOeHHe, (PyHKIIHH. 2
HNmMmyHOKOMIIeTeHTHBIE KIHTKU. [Ipoucxoxnenue u
muddepernnmposka B u T mumdponuros. [TorsiTue 0 Mmapkepax.
3 3.AHTHreHBl, CBOHCTBA. MUKPOOHBIE AHTUT€HBI. AHTHICHBI 2

MUKPOOPraHU3MOB. AHTHIeHBI TJIABHOTO KOMILJIEKCA




T'MCTOCOBMECTUMOCTMU.

4 4.I'yMOpasbHBIN U KJIETOYHbIH UMMYHHBIN OTBET. AHTUTENA,
KJIaCChl UMMYHOTJIOOYJIMHOB, X XapaKTepUCTHKA. | OpMOHBI 1
MEAUATOPbl HIMMYHHON CUCTEMBI.

5 5.0cobeHHOCTH UMMYHHOTO OTBETA MPH Pa3JINIHbBIX
cocTosiHUsX. IMMYyHHBIH OTBET mpu OakTepHAbHBIX,
MPOTO30MHBIX, TPHOKOBBIX U BUPYCHBIX HHPEKLHSX.
HmmyHonornyeckas namsts. MMMyHosmornueckas
TOJIEPAHTHOCTD. TPaHCIUIAHTALIMOHHBIA U IPOTUBOOMYXOJIEBbIN
UMMYHUTET.

6 6. ImmyHHBIH cTatyc. BposkaeHHble n TpuoOpeTeHHbIE
UMMyHOAePUIUTEL. MeTObI BBISIBICHHS] U KOPPEKLIHH.

7 7. UmmyHonaTonorusi. UMmyHonornueckas
TUTNIEPYYBCTBUTEIBHOCTD (JUIEPTHsi). AYTOUMMYHHBIC PEAKLIUU
u 3a00J1€BaHusL.

8 8. OCHOBBI UMMYHOTNIPO(DUIAKTUKH 1 UMMYHOTEPATTHH.
HmMMyHOMOAYIATOPBIL.

Ha3sanue Tem MNPaAKTHYIECKHUX 3aHATHII € YKa3aHHEM KOJIHIE€CTBA 1aCOoB

Ne Hassanue TeM NpakTHUYECKUX 3aHATUN Kon-Bo
pasnena 4acoB B
V/VI
cemecTpe
1-2 1. UmmyHuTeT. Bunbl UMMyHUTETA. 2
2. Knerounsble (pakTOphl BpPOXKIAECHHOIO IMMyHHUTETA. DarouuTos. 2
3. BpoxnenHblii UMMyHUTET. PaKkTOpPBI BPOKAEHHOTO UMMYHHUTETA. 2
4. JlumbpongHas cucTema. 2
5. UIMMyHOKOMIIETEHTHBIE KJIETKH. 2
3-4 6. AHTUTEHBI, KJIaCCU(UKALIUS, BUIbI, CBOWCTBA.
7. AHTUT€Hbl MUKPOOPTaHU3MOB. 2
8. AHTHUIeHbI OpraHU3Ma YeJlOBeKa. 2
9. Urorosoe 3ansTue no reMam 1-8. 2




5-6 10. DHporeHHble MUMMYyHOPEryJsTOpbl. ['OpMOHBI, LIUTOKMHBI, UX pOJIb B 2.
UMMYHUTETE. ATIONTO3.
11. I'yMOpanbHBIi U KJIETOYHBIN UMMYHHBIN OTBET. 2
12. Anrurena. Kimaccbl UMMYHOTJIOOYJTHHOB. 2
7 13.  Cepomornveckass  OUAarHOCTUKAa  HMH(PEKLUHMOHHBIX  3a00JeBaHUM. 2
Knaccupukaums ceponormueckux peakuuid. Peakuusi arriroTHHALWH, e€e
BapuaHTbl. PIIT'A. Peakuust npeuunurtauuy, HedTpanusauuu. Peakuuu c
y4acTHEM KOMILJIEMEHTA. pEeaKLUsl CBA3bIBAHUS KOMIUIEMEHTA, peaKLus
OakTepuoIN3a, peaKkuus reMon3a.
7 14. Ceponoruueckue peakuu ¢ MeTKOW aHTurena wim antuten (PU®, 2
UM, PHIM).
15. Urorosoe 3anarue no temam 10-14. 2
8 16. MMmmyHonormdeckas mnamsTb. Pasnuuus NEpBUYHONO U BTOPUYHOIO 2
UMMyHHOTO oTBeTa. OCOOEHHOCTH HWMMYHHOI'O OTBETa INPH Pa3IHMYHBIX
UH(EKIHSIX, BBI3BAHHBI3 OAKTEPUSIMHE, BUPYCAMH, TPHOAMH, TPOCTEHIIINMHU.
9 17. Anneprudeckue peakumu. MexaHm3mbl U ¢axtopel B u T 3aBUCHMBIX 2
annepruii. kjaccudukaiys ajuieprudeckux peaknwii mo xxemty u Kymbey.
18. Un¢exunonnas ayuteprus. Ajuteprudeckue peakuuu 4 tumna. [TpuHInB! 2
JUArHOCTUKH, TEPAITUH AJUIEPTHil.
19. UMMyHONOrM4Y€eCcKast TONEPaHTHOCTD. TpaHCIIaHTALIMOHHBIN UMMYHHUTET. 2
20. AyrouMMyHHbIE  peakuMu U 3a0oneBaHHWS.  AYTOAHTUICHBI. 2
Ayrtoantutena. [Ipupona ayToMMMYHHBIX 3a00JI€BaHH.
. 2
21 IIpoTuBOONYXOJIE€BBII UMMYHUTET.
10 22. Metonpl UCCen0BaHUsI UMMYHOIO cTaryca. llepsudnble 1 BTOpUYHBIE 2
uMMyHoAepIHUThL. MeTonbl AMArHOCTHKH M KOPPEKIIMH UMMYHOAE(QHIIUTOB.
23. IIpuHUMITBI *UMMYHOTpPOITHON Tepanui. UMMyHONpOUIakTHKa, 2
VMMYHOTEpaIUs.
2
24. Urorosoe 3ansiTue no TeMaMm 18-23.
48
UTOTO
Ilepeyenb ONBITOB, KOTOPBIE NPOBOASITCS HA MPAKTHYECKHUX 3AHATHSIX
No No Pagne_]-[
TThaw bl
3aFsTH | quenrn HaumeHoBaHue 1a00paTOPHBIX paboT
A JIHBI
il
1 2 3
IV unu V cemectp
1 | 13-14 | 7 | Ceponoruueckas AMarHocTuka  MH(EKIHOHHBIX  3a60JeBaHHil.




ITocTaHOBKA CEPONOrHYECKHUX PEAKLUN.

Peaxnus arrmoTtuHanuy, ee Bapuantsl. PIIIA.

Peaxuus Bunans.

Peaxius npenunuranuy no ACKonu, HeMTpanu3auuH.

Peakumn ¢  ydacTHeM  KOMIUIEMEHTA. pEaKLusl  CBSI3bIBAHUSA
KOMILIEMEHTA, PEaKIHs OaKTePHOJIH3a, PEAKLINS TeMOJTH3a.

5.6 CamocTosiTeqibHAS paboTa 00y4arOmerocsi Mo JUCIHHUIINHE

No pa3ne Buasl CPC Bcero
CeMeCT J Hacos

pa

2 4 5

5/6 3amonHenne B pabouell TeTpagy OCHOBHBIX TEPMHHOB
1-2 | pasgena; m3y4deHust yueOHON U HAYYHOH JTUTEPATYPBI,

5/6 IloaroToBkM K NPAKTUYECKUM 3aHATUSM - 3alOJIHEHHE B
2 paboueil TeTpamyu OCHOBHBIX TEPMHHOB pasfesia;, U3Y4EHUs
yueOHOH U HAyYHOH JIUTEePaTyPhl. 7

5/6 IlonrotoBka K MNPaKTUYECKUM 3aHATUSM - 3aIlOJHEHUE B
paboueli TeTpaayu OCHOBHBIX PHUCYHKOB M TEPMHHOB pa3zena
3 Mopdororust OakTepuil, HM3ydeHUs y4eOHOW H HayIHOH 8
JIUTEPATYPBHL

5/6 IToaroroBka K MNpakTUYECKUM 3aHATUSAM - 3allOJIHEHHE B
4 paboueil TeTpagy OCHOBHBIX PUCYHKOB M TEPMHHOB pasfena 7
¢usnonorust Oakrepwii, W3ydeHUs y4eOHOW W HAyIHOH
JIUTEPaTyphl.

5/6 IlogroroBka kK NPAaKTUYECKUM 3aHATUAM - 3alOJIHEHUE B
4 paboueil TeTpanu OCHOBHBIX PHUCYHKOB M TEPMUHOB pasfena, 7
n3y4deHnst yueOHON M HAyYHOH JIUTEePaTyphl.

5/6 5 IlonroroBka K MNPaKTUYECKUM 3aHATUSM - 3aIlOJHEHUE B
paboueil TeTpanyu OCHOBHBIX PUCYHKOB U TEPMHHOB pa3fena,; 5
u3y4deHust yueOHON U HAyYHOH JTUTEepaTyphl.

5/6 Pedepatusubie coobmenust mo padoram Koxa, Ilacrepa u
MeunukoBa. lloaroroka k MNPAaKTUYECKUM 3aHATUAM - 5
6 3armonHeHne B padouell TeTpaaw OCHOBHBIX PHUCYHKOB H
TEPMHUHOB  pa3fena;, Uu3y4eHus y4eOHOW U  Hay4dHOU
JIUTEPaTYpPhL;

5/6 9 IToaroroBka k MPaKTUYECKUM 3aHATUAM-3AII0JIHEHNE B 5
paboueii TeTpaan OCHOBHBIX TEPMHUHOB pa3zeia HHPEKIHs U
MMMYHUTET, PEIICHNE CUTYALHOHHBIX 33/1a4 IO TEME.

5/6 ITonroToBKM K NPakTUYECKUM 3aHATUIM-3ANIOJIHEHUE B 6
7 paboueii TeTpaan OCHOBHBIX TEPMHUHOB pa3/ieia; MOArOTOBKA
KOHCTIEKTOB-pe(epaToB MO pa3aesry SKOJOTHs
MHUKPOOPTaHHU3MOB.

5/6 IToaroToBKuM K NPAKTUYECKUM 3aHATUIM-3ANIOIHEHUE B 5
10 | paboueii TeTpaau MPOTOKOJIOB pa3zesia MUKPOOHOJIOTHYECKas
IMarHOCTHKA KOKKOBBIX MH(EKIHIA; pedepaTuBHbIC
co00IIeHuUsT IO MUKPOOUOJIOTMYECKOHN TUAarHOCTHKE THOHHO-
BOCTIAJINTENbHBIX 3a00JI€BAaHHI

UTOTO 44




No
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1

2

3

TeMmbl pethepaToB NO CaMOCTOATENbHOW paboTe obyvarmxes no CPO:

Paspgen Tema
1 MmmyHonorma kak Hayka. 3HaveHue pabot N.N.MeyHunKoBa.
2,3 @ aKTOpbl BPOXKAEHHOT0 MMMYHUTETA.
4 AHTUTEHbl OpraHn3Ma YesioBeka.
4 OHAOTreHHbIe UMMYHOPErynaTops.I.
7 TpaHcnNaHTaLUWOHHbIA UMMYHUTET.
8 MpOTUBOOMYXO/EBLIA UMMYHUTET.

10.4  Annepruyeckuie peakumn.AHapnUNaKTUHECKUIA LLIOK..
10 NMMyHOLedpmunThI.
10 AYTOMMMYHHbIe 3a60/1eBaHNS.
10 NmMMyHONpogmiakTMKa 1 UMMYHOTepanus.
6. MEPEYEHb OCHOBHOW N AOMO/IHUTENbHOW NNTEPATYPHI,
HEOBXOAMMOW ANA OCBOEHUA ANCLUUNMINHBI
6.1. OcHOBHada nnTepaTtypa

MeyaTHbIE NCTOYHUKMN

MN3paHnga Konnyectso
3K3eMNApoBs B
6nbnmnoteke
1. XautoB P. M. NmmyHonoruna: Y4ebHUK Ana BY30B C KOMMAKT - 100
anckom. - M.: FT'SOTAP - Megua, 2011 - 320 c.
VmmyHonorus un annepronorns / Y4ebHuK gna MeAuuMHCKUX BY30B 100

/I Mog pep. A.A. Bopobbésa, A.C. bbikoBa, A.B. Kapaynosa.- M.,
MpakTnyeckas meguumnHa. - 2006. - 287c.

MeanumHckas MMKpobuosiorns, Bupyconorus, nMmmyHonorus / Mog 650
pea. npod. J1. b. bopucosa. YuebHuk. - M.: MeanuuHa, 2001, 2002,
2005. - 528 c.

ONIEKTPOHHbIE UCTOYHUKN:

MeanuuHCKass MMKPOGUONOrus, BUPYCONOrst U UMMYHOMOMMs: B 2 T. Tom 1 [OneKTPOHHbI pecypc]
:y4ebHuK / Mog pen. B.B. 3sepeBa, M.H. boityeHko. - M. : TOOTAP-Megua, 2016. Pexxum gocTyna:
http://Amww.studmedlib.ru/book/ISBN9785970436417.html

MefUUMHCKas MUKPOBUOIOr s, BUPYCOMOMNA U UMMYHONOMUA. B 2 T. ToM 2. [3neKTPOHHbIN pecypc]
:y4ebHuK / Mog pes. B.B. 3eepeBa, M.H. boitueHko - M. : TOOTAP-Meaua, 2016. Pexxum focTyna:
http://www.studmedlib.ru/book/ISBN9785970436424.html

6.2. JononHuTeNnbHasa nnTepartypa
MeyaTHbIE NCTOYHNKMN:

MN3paHnga KonnyecTtso
9K3EMMIAPOB B
oubnnoteke
ApaHHuk .H. KnuHuyeckasg MMMYHONOTNS W anneprongoruna: ans 100
CTY[,.CTap.Kypcos, Bpayei, MMMYHO/IOT 0B, asnseprosioros

/T .H.ApaHHKK.-M:MWA, 203.-604 c.
Xantos,P.M. WmmyHonorua: artnac/ P.M.Xauts, A.A.ApunuH, 25


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

6.B.MHeruH.-M.:I'S0TAP-Megana, 2011.-624 c.

3 PyKOBOACTBO K MPaKTUYECKMM 3aHATUAM N0 MUKpobuonorum, 20
WMMYHO/IOTU W BUPYCONOTUM C WAMKOCTPUPOBAHHbIMU 3agadyamu //
noa. pes. A.A.Bopobbesa n B.H.Ljapesa - M.,MWNA - 2007. - 470 c.

4 Mnendcap Ox. HarnsagHaa wummyHonorus. [lep. ¢ aHrn. - M. - 5
F20TAP MegnunHa, 2000. - 95 c.

5 MejgununHckas MUKPOOGUONOTns, BUPYCONOTNA U UMMYHO/IOTUA 60
/Y uebHuk nog pea. npod. A.A.Coéoinyakosa B.6.-CIM6., M.-2008.-
532 C.

ONeKTPOHHbIE UCTOYHUKM:

Ne N3paHna

1 2

1 Mukpobuonorus, BUpycosorns 1 UMMyHO/IOTUSA: PYKOBOACTBO K 1a60paTopHbIM 3aHATUAM
[OnekTpoHHbIl pecypc] :yyeb. nocobue / nog pea. B.6. Cooiivakosa, M.M. Kapanaua. - M.
:FT30TAP-Megna, 2015. Pexxum goctyna:
http://www.studmedlib.ru/book/ISBN9785970435755.html

2 Mukpo6uonorus, BUpyconorms U UMMYHONOMUA: PYKOBOACTBO K 1a60PaTOPHbLIM 3aHATUAM
[@nekTpoHHbIn pecypc] / nog pea. B.b. C6olivakosa, M.M. Kapanaua - M. :T30OTAP-
Megua, 2014. Pexxum goctyna: http://www.studmedlib.ru/book/ISBN9785970430668.html

3 Mwukpobunonorus, BUpYyconorna: pyKoBOACTBO K NPaKTUYECKUM 3aHATUAM [SNeKTPOHHbIV
pecypc] :y4eb. nocobue / 3eepes B.B. [u ap.]; noa pea. B.B. 3BepeBa, M.H. boitueHko - M.
:F'30TAP-Megna, 2015. Pexxum goctyna:
http://www.studmedlib.ru/book/ISBN9785970434956.html

4 OCHOBblI MUKPO6UONOrMKM U UMMYHONOTUK [SneKTPOHHBIN pecypc] / Mog pes. B.B. 3Bepesa,
M.H. BoityeHko - M. :T30OTAP-Megua, 2014. Pexxum gocTyna:
http://www.studmedlib.ru/book/ISBN9785970429334.html

5 Muwukpobronorns n UMMyHonorus. NpakTukym [SneKTpoHHbIN pecypc] :y4eb. nocobue / P.
T. MaHHanoBsa - M. :T30OTAP-Megua, 2013. Pexxum goctyna:
http://www.studmedlib.ru/book/ISBN9785970427507.html

7. MepeyeHb pecypcoB UHHOPMALLMOHHO-TENEKOMMYHUKALLMOHHOM CeTu

«UHTEpHEeT»: CallThbl

8. NIHPOPMALMOHHBIE TEXHOJIOT NI

Mpy M3yYeHUU A[UCLUNANHBI NPUMEHAKOTCA O06WMIA NakeT [LOKYMEHTOB WHTEpPHeT -
maTepuanos, NPefOCTaBAAIOWMX LWMPOKME BO3MOXHOCTU A/1S COBEPLUEHCTBOBAHUSA BY30BCKOW
NOAFOTOBKM NO HOpPManbHOW (U3NONOTMM C LEeNbl0 YCBOEHWA HaBbIKOB 06pa3oBaTe/ibHOW
peAtenbHocTn.  CTaH4apTHbIMKM  BO3MOXHOCTAMM  OOMIbLUMHCTBA  MpOrpaMmMm  ABASAKOTCS
peanusauma AUAAKTUYECKOro NPpUHUMMA HarnagHocTu B 0BYyYeHMU; UX WCNONb30BaHWe faet
BO3MOXHOCTb CTyfeHTamM MNPUMEHATb ANS pelleHus o06pa3oBaTeNbHON 3afavn pas/inyHble
cnocobbl.

MeTofbl 06Yy4YeHNS C UCMOb30BAHUEM MHPOPMALNOHHBIX TEXHO/OTUIA.

K meTtogam o6y4yeHns ¢ MCNOb30BaHWEM WHMPOPMALNOHHBLIX TEXHONOMNIA, NPUMEHAEMbIX
Ha 3aHATUAX NO AucuunanHe «HopmanbHas GU3N0I0rnsa», OTHOCATCA:

KOMMbIOTEPHOE TECTUPOBAHME;

LeMOHCTpayua MynbTUMeANRHbIX MaTepuanos, B TOM Yucie BULEO(UIbMOB;
nepeyvyeHb NOUCKOBLIX cucTeM (nnowagka mooodle.dgmu.ru).

nepeyeHb IHUNKIONEANYECKMX CalATOB.


http://www.studmedlib.ru/book/ISBN9785970435755.html
http://www.studmedlib.ru/book/ISBN9785970430668.html
http://www.studmedlib.ru/book/ISBN9785970434956.html
http://www.studmedlib.ru/book/ISBN9785970429334.html
http://www.studmedlib.ru/book/ISBN9785970427507.html

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
CBeaeHusi 0 MATEpPHAJIBLHO-TEXHHYECKOM 00ecnedeHHH, HEO0X0AHMOM AJIsl OCYLIECTBJIEHHS
00pa30BaTeJIbHOr0 MPOLECca Mo JAHCHHIVIHHE

Anpec Cobcreenno | Hammenosa | Haznauenue Haumenosanne | OcHaigHHO IepeucHs
Ne | (mecromon | cTb HUE OCHAIICHHBIX CTICIMANTBHBIX CTh JMLICH3UOH-
I/ | OXCHHE) | WM JUCLWIUIMH | 3AaHHI,CO0PY | HOMEINCHHH H | CIICIHATbHBI HOTO
iyl 3QHUA, OIICPATUBHOE BI SKCHHU, MNOMEIICHUMI X MPOIPAMMHOT

CTPOCHUs, | VIPABJICHUE, MOMCIICHHUITY, JITSL MOMEIIECHUH 0
COOPYKEHH | XO3IHCTBEHH TCPPUTOPHI C | CAMOCTOATEIBH u 00ECTICUCHM.
A, oe YKa3aHUEM o paboTHI MNOMEIICHUMI PexsuznTst
MOMCIICHH | BCICHHE, IUTOINATH JUTSL MOATBEPIKIAI0
i apeHsa, (xB.M.) CaMOCTOATE IIETO
cybapeHa, JABHOM JMOKYMCHTA
0e3BO3ME3 - paboTsl
HOE
MOJIb30BAHHUC
1 2 3 4 5 6 7 8
Valll.Amu | Onep. MuxkpoGuoa | s yaeGHoro | ams JUISt IepeucHs
esa 1,3 VIIpaBJICHHE. | OTH, U HAYYHOT'O JCKIIMOHHBIX JICKIIMOHHBI | MPOTpam-
3TaX BHPYCOJIOTH | O0pa30BaTC/bH | 3aHATHH - X 3aHATUH.-- | MHOTO
A oro mporecca | 3amel Ne2 u -—-- obecreueHus
Ne3) TS (Win HOME
buoxopmyca, npakriaeck | 10 Russian
3am. ux OLP
Mopdoxop- 3aHATHI: ---- | (CyOmuuensu
myca | ====-- OHHBIHN
IS Ilepconane- | morosop
MPAKTHICCKUX HBIC Tr000044429
3aHaTul  (ayn. | KOMIBIOTEP | OT
Ne BI-3; 08.12.15r.);
68,76,81,78.79 Kaspersky
,97.98.3) Kcepoxke Edition
xomuara s | Canon  FC- | Security ans
CPO - 4. 128 ; OusHeca —
v, Osepx | CrangapTHBIHA
nabopatopust - | €A TpoekTop | Russian
No82. -2; Edition. 100-
Hayun. na6op. [TpunTep 149 Node
Ne77 Ja3ePHBII (JIunensnonn
Accucrenrexa | APLI-1: BII1 IOTOBOP
a No5 M®Y | Ne 1081-2015
TloueHTcKas hp LaserJet | oT
Nog4 Pro-1 14.10.2015r);
Kab. san. UT.H. Office
xadoapoit JUIS ProPlus 2013
Neg0 camoctoste | RUS OLP NL
JABHOM Acdmc
Ipemaparopck .
paboTHI: - (morosop
ai Ne83 (macmoprt NoJlITT-026 ot
KaKI0H 16.10.13r) u
ayIATOPUU | T.1.)
WU
MOMEIIICHUS

€ YKa3aHHUEM
BCETO
OCHAIICHUS)




10. KAJAPOBOE OBECIIEYEHHE
CBeacHUsS 0 KaAPOBOM OOCCIICUCHUH, HEOOXOAUMOM IS OCYIICCTBICHHS 00Pa30BATSIBHOTO MPOLECCA M0 JUCLIUILIHHE
OO011ee KOMHUECTBO HAYYHO-TICAArOTHUYCCKUX PAOOTHHUKOB, PCANU3YIONNX AUCIMILTHHY -15 e,
OO1iee KOMHUYECTBO CTABOK, 3aHUMACMBIX HAYYHO-TICAATOTMICCKHMH PAOOTHHKAMH, PEATH3YIOIHUMH AUCLMILTHHY — 13 CT.

Ne | ®DHUO Ycaosus 3anumae | Ilepeuenn Oo6paszoBanue Yposenn Oo0nem Ceenenust o | O60mm
NMpenoAaBaTeist MpHUBJICYEHHSI Mast npenojgaBaemMbl | (Kakoe o0pasoBanusi, | yueOHOI JAOTOJTHUTEIEHOM i
(luTaTHbIM, AOJIPKHOC | X  JUCHHIUIHH | 00pa30BaTe/IbH | HAMMEHOBAHHE | HATPY3KH npodeccHOHATILHOM CTaX
BHYTPEHHHIT Th, COrJIACHO 0€ yupexaeHHe | CIeUHANLHOCT | MO o0pa3oBaHHH, oA pa6ort
COBMECTHTE/Ib, | yueHasi yueOHOMY npodecCHOHATT | U MO AUIVIOMY | AUCLHIJIHH bl
BHE LLIHHA cTeneHb/ | JIAHY bHOIO ,HAHMEHOBAHHE | € (moast
COBMECTHUTE]Ib, | YUYEHOe o0pa3oBaHus MPHCBOEHHOH CTABKH)
1o J0roBOpy 3BaAHHE OKOHYWJI, 10A) | KBaJgudUKauH
u
ITo ITo
CIICIHAIBHO | MEJATOTHKE M
cTH [ICUXOJIOTHH
1 | Omaposa C.M. . 3aB. kad., | Mukpobuoaoru AI'MU, 1982 Crermanuret, | 1 cr. 2018 2018 36 ger
n.0.H., sI, BAPYCO- JIeYeOHOE IO, o0ImuiA
JOLICHT JIOTHA. Bpad-ICUcOHUK 10 men.
HNmvmyHOIOTHS
2 Caunos M.C. . 3aB.yueOH | Mukpobuonorn | AI'MMU, 1970 Crenmpanurer, ler. 2016 40 net
OH uacTH, | 51, BUPYCO- IeUcOHOE IETIO,
JOLICHT JIOTHSL. Bpau-1¢ucOHUK
NmvmyHOIOTHS
3 Lapyesa T.B. . Kwmu, MuxkpoGuoaoru | JII'MU, 1966 Crernmanurer, Icr. 2015 49 et
JTOLICHT sI, BUPYCO- AcucOHOE Ae10,
JOTHS. Bpa4-ncucOHUK
NmvmyHOIOTHS
4 Tazues I'M. . Kwmu, MuxkpoGuogoru | JAI'MU, 1979 Crernmanurer, Icr. 2016 2018 19 ner
JTOLICHT sI, BUPYCO- AcucOHOE Ae10,
JOTHSL. Bpay-1cucOHUK
5 Hcacsa P.. . Kwmu, MuxkpoGuogoru | JII'MA 2000 Crernmanurer, Icr. 2014 2017 18 et
JTOLICHT sI, BUPYCO- AcucOHOE Ae10,
JOTHS. Bpa4-ncucOHUK
HNmvmyHOTOTHS




6 Canmgosa b.M. . Kwmu, MuxkpoGuogoru | JIITMA 1999 Crernmanurer, lcr 2018 2018 19 ner
JTOLICHT sI, BUPYCO- AcucOHOE Ae10,
JOTHS. Bpa4-ncucOHUK
HNmvmyHOIOTHS
7 Amnesa A H. . KmH., MuxkpoGuogoru | JITMA 1997 Crernmanurer, 0,5c¢r 2014 2017 19 nmer
JTOLICHT sI, BUPYCO- AcucOHOE Ae10,
JOTHS. Bpa4-ncucOHUK
NmvmyHOIOTHS
8 KacymoBa A.M. . KwmH., MuxkpobGuoaoru | AITMA1999 Creuupanurer, ler 2014 2017 19 ner
ACCHCTEHT | s, BUPYCO- neueOHOE Aeno,
JOTHS. Bpa4-ncucOHUK
NmvmyHOIOTHS
9 Kopxmacosa M.A. . KwmH., MuxkpoGuogoru | JITMA 1975 Creuupanurer, ler 2016 2016 R (S
accuc- 1, BUPYCO- neueOHOE Aeno,
TCHT JOTH4L. Bpa4-ncucOHUK
NmvmyHOIOTHS
10 | Myramunosa 3.M. . Kwmu, MuxkpoGuogoru | JIITMA Crernmanurer, 0,5cr
accuc- 1, BUPYCO- neueOHOE Aeno,
TCHT JIOTH4L. Bpay-IcucOHUK
11 | CaumosaIl.C. . Accuc- MuxkpoGuogoru | JII'MA 2007 Creuupanurer, ler 2014 2014 11 mer
TCHT 1, BUPYCO- neueOHOE Aeno,
JOTHS. Bpa4-ncucOHUK
NmvmyHOIOTHS
12 | FOcymosa M.T. . Accuc- MuxkpobGuoaoru | AI'Y 2005 Creuupanurer, ler 2015 2017 7 aet
TCHT 1, BUPYCO- neueOHOE Aeno,
JOTHS. Bpa4-ncucOHUK
NmvmyHOIOTHS
13 | Monnacea A.M. . Accuc- Muxpobuonoru | AI'MA 2011 Crenmpanurer, ler 2019 2019 5 met
TCHT 1, BUPYCO- neueOHOE Aeno,
JOTHSL. Bpay-IcucOHUK
14 | Kabapruesa 10 A. . Accuc- MuxkpoGuogoru | JAI'TTY 2007 0,5ct 2019 2019
TCHT 1, BUPYCO-
JIOTH4L.
15 | Axmenosa P.C. . Accuc- MuxkpoGuogoru | JIIT'MA 2003 Crernmanurer, 0,5 cT. 2019 2019
TCHT 1, BUPYCO- neueOHOE Aeno,
JOTHSL. Bpay-IcucOHUK




12. JUCT BHECEHUS U3SMEHEHUI B PABOYYIO TIPOTPAMMY

Usmenenust B pabouyro nmporpamMmy BHOCSITCSI HA OCHOBAHUH NMPUKA30B U PACTIOPSKEHU I

peKTOpa, a TAK:KE Ha OCHOBAHHUH PEIIEHUIH O COBEPIICHCTBOBAHUH Y4eOHO-METOIUIECKOTO

o0ecrie4eHns1 AUCLUUTUINHBL, YTBEPKIEHHBIX HA COOTBETCTBYIOLIEM YPOBHE (pEIIeHHe YIEHOTO

cosera), IKMC u peructpupyroTcs B JJUCT U3MEHEHHI.

JIMCT perucTpalini U3MeHEeHUH B PabOUVIQ IIPOrpaMmy

YueOusrii rog |/[Jara m HoMep| PekBH3HTHI Paznen, noapasaencHue Tloamuch
HM3BCHICHHA 00| MIPOTOKOIA PETHUCTPUPYIOLIETO
HU3MCHCHHH H3MCHCHHUA
20 -20 Nel npoTokon oT|
27 asrycra 2019
20 -20
20 -20
20 -20




®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJBbHOE
YUPEXKJIEHHUE BBICIHIEI'O OBPABOBAHUSA
«IATECTAHCKHHU I'OCYJIAPCTBEHHBI MEIUIIMHCKUI YHUBEPCHUTET»
MUWHHUCTEPCTBA 3/IPABOOXPAHEHHUSI POCCHICKOMN ®EJIEPAIINHA

Kadeapa MuxpoOuosioruu, BUpyCoJIOrHH H HMMYHOJIOTHH

YTBEPKAEHO

Ha 3aceqaHuu Kadeapbi
«27» asrycra 2019r.,
IIporokon Ne 1
3asenyromuii kadenpoit

non. C.M. Omaposa

moANnucChH

®OH/I
OLEHOYHBIX CPEJCTB
MO YYEBHOM JUCHUTLINHE

«AMmyHoI0TH»

CnenunanbHocTh (HanpasJjeHue) noarorosku: 31.05.02 — «Ilegnarpus»

Kpamupukanus BbINYCKHUKA: Bpad-NeauaTp oOIel NpakTHKH

MAXAYKAUJIA - 2019



®OC cocraBujm:
Omaposa C.M., Anuesa A.W.

®OC paccMoTpeH U IPUHSAT HA 3acedaHuu kapeapbl «MmyHonorum»

IIporoxon 3acenanust kagpeapnt Nel ot «27» aBrycra 2019 r.

3aBenyrwmas xkadenpoi (Omaposa C.M.)

AKTYAJIBHO ua:

2018/2019 yueoOHbIii rog
2019/2020 yueOHbIii rog
20 /20 y4eOHbIii roa




KAPTA KOMIETEHIIMA OBYUAIOIIEIOCA, ®OPMUAPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIUIIJIMHBI «Mukpo0uosiorus, BUPYCOJIOrUs»

®opmupyemMbie B pouecce U3ydeHus: y4eOHOH THCHHIJIMHBI KOMIIeTeHIHH

HaumenoBaunue
KaTeropuu

(rpymmbr)
KOMTIETEHIINH

1

2

O0mexyJabTypH
bl¢
KOMINETCHIIHH

OK-1: cnoco0HOCTB K a0CTPAKTHOMY MBINLJIEHUIO, AHAJIU3Y, CHHTE3Y

- 3natb: CTpykTypy W QYHKIMM WMMYHHOW CHCTEMBI 4YEJIOBEKa, €€
BO3PACTHBIE OCOOEHHOCTH, KJIETOYHO-MOJIEKYJSIPHbIE MEXaHU3MBI Pa3BHTHUS U
(YHKIMOHHPOBAHUS HMMMYHHOW CHUCTEMBI, OCHOBHBIE O3Tallbl, THIIBI,
T€HETUYECKUI KOHTPOJIb HIMMYHHOI'O OTBETA, METOIbl HUMMYHOJUATHOCTUKH,

YMmeTb: MONB30BATHCS YIEOHON, HAYUHOM, HAYIHO-TIONYJISIPHON
JUTEPaATypoi, ceThio MHTEepHET Miist mpoheCCHOHANTBHON NeSITEIbHOCTH

Baaners: 6a30BBIMH TEXHOJOTHSIMH IIPpeoOpa30BaHus HHYOPMALIUH:
TEKCTOBBIE, TAOJMYHBIC PEAAKTOPHI, MOUCK B ceTH MIHTEpHeT

OK-5: roTOBHOCTb K CAMOPA3BUTHIO, CAMOPEATH3ALIHH,
€caMo00pPA30BAHUIO, HCIOJIb30BAHHIO TBOPUYECKOI0 MOTEHIIHAJIA

3uatb: OCHOBHbBIE AOCTHUIKCHUS B UMMYHOJIOTUH

YMmeTb: MoIb30BaThCs YIEOHOM, HAYIHOH, HAYYHO-TIONMYJISIPHON JIMTEPATYPOH,
ceTbro MHTepHET 151 TpoheCCUOHATBHON NeSITEIbHOCTH

Baaners: 6a30BBIMH TEXHOJOTHSIME IIPpeoOpa30BaHus HHYOPMALIUH:
TEKCTOBBIE, TAOJMYHBIC PEAAKTOPHI, MOUCK B ceTH MIHTEepHET

Obmenpodeccu
OHAJIbHbBIC
KOMIICTCHIINHU

OIIK-1: roroBHOCTH pemiaTh CTAHAAPTHbIE 3aJa4H NpodecCHOHATBHOMN
AesITeJIbHOCTH c HCNOJIb30BAHHEM HH(POPMALMOHHBIX,
oubauorpaguuecKux pecypcoB, MeIHKO-0HOJOTHYECKOH TEPMHHOJIOTHH,
HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI H Y4€TOM OCHOBHBIX
TpefoBaHNH NH(OPMALTHOHHOH 0€30IACHOCTH

3HaTB: pelIeHne CTaHAAPTHBIX 33124 NMPO(EeCCHOHANBHON AEATEIBHOCTH C
UCTIOJIB30BaHNEM HH(OPMAIIMOHHBIX, OMONIHOrpad MIecKnx pecypcoB, MEIHKO-
OHMONIOrnYecKkoil TEPMHHOIOTUH, HH(POPMALTMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH U Y4ETOM OCHOBHBIX TpeOOoBaHM HHPOPMALIMOHHOM
6ezonacHoOCTH

YMeThb: HCIIOIB30BATh CYILIECTBYIOIINE H HOBEHIITNE WH(POPMALMOHHbIE
TEXHOJIOTHHU

Baaners: Bi1aneTh UMMYHOJIOTHYECKOH U MEIUKO-OHOJIOTHIECKOM
TEPMUHOJIOTHEH ¢ ydeToM TpeboBaHui O€30MaCHOCTH

OIIK-S5: crnoco0HOCTL U FTOTOBHOCTHIO AHAJIU3HPOBATH Pe3yJbTATbI
cO0CTBEHHOIi 1eATeJIbHOCTH ISl MPEeAOTBPALIeHHA NPOodecCHOHANBHBIX
omudoK

3HaTh: mnpaBmia paboThl B JIeYeOHBIX M JUATHOCTHYECKHUX ITOMEIIEHUSIX
MEAWIMHCKUX OPTaHM3alHiA WMMYHOJIOTHUECKHE METOAbl JIHAarHOCTUKH
3a00eBaHMIi, B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATHBHBIX TOKYMEHTOB.

YMmerb: MONB30BaTBCA Y4EOHOW U CIELHUATBHON, HAyYHOH JINTEpaTypoH,
NpaBWJIaMU YCTAHOBJIGHHbIMH npukazamu M3 P®, cerbto HMHTepHer.
[IpoBOmUTH  CpPaBHMUTENBHBI  aHANIU3 TOJIYYEHHBIX U pedepeHTHBIX
PE3YJILTATOB




Baanerb: naHHBIMU [0 HOPMATHUBAM PE3YJIbTATOB PA3IUYHBIX
UMMYHOJIOTHYECKUX UCCIIEOBAHMA, HAaBbIKAMU pabOThl C HOPMATUBHOM
JuTepaTypoi u ceTbto MuTepHer.

OIIK-7: roTOBHOCTB K HCIOJIb30BAHHIO OCHOBHBIX (PM3HKO-XHUMHYECKHUX,
MATEMATHYECKHX H HHBIX €CTeCTBEHHOHAYYHBIX MOHATHH H METOA0B NPH
pemeHuH nNpo(hecCHOHAIBbHBIX 3a1a4

3HaTB: CylIeCTBYIOINE HOPMATUBHbIE €CTECTBEHHO-HAYYHbIE TOHSTHSI,
METO/bI U NH(POPMALIMOHHBIE TEXHOJIIOTUH MTPH PELIeHIH MPOJeCcCHOHATBHBIX
3a7a4.

¥YMeTb: UCNONb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B CUCTEME
o0pa3oBaHUs U MPU pelieHnH MPo(eCCHOHANBHBIX 3a7a4

B.]'la).]eTb: €CTCCTBCHHOHAYYHbIMU IMOHATHSA, METOAAMU U PIH(l)OpMaLII/IOHHbIMI/I
TCEXHOJOTHUAMU MPU PELILICHUN HpO(I)eCCI/IOHaJ'IbeIX 3anaady.

W

IIpodeccuonann
HbI€
KOMINETCHIHH

IIK-5: roroBHOCTB K cOOpPY U AHATH3Y KAT00 NALHMEHTA, JAHHBIX ero
aHaMHe3a, pe3yJbTaTOB 0CMOTPA, Ja00PATOPHBIX, HHCTPYMEHTAJIBHBIX,
NATOJION0-AHATOMUYECKHX H HHBIX HCCJIeA0BAHUI B LeJIsSIX
PACNO3HABAHHUS COCTOSIHUSI HJIM YCTAHOBJIEHUS (PAKTA HATMYMSA WU
OTCYTCTBHS 3200JIeBAHUS

3HaTb: OCHOBHbBIE NPUHLOUIBI U METOABI U METOAUKHU HMMYHOJOIMYCCKOTO
HCCJICAOBAHNS, TUATHOCTUYCCKUEC KPDUTCPHUH OLICHKU PE3YyJIbTAaTa

YMmeTb: Mpou3BeCTH COOP MEPBHYHOIO UMMYHOJOTHYECKOTO aHAMHE3a.
3amoNIHUTh MPOTOKOJ UCCJEN0BAHMS;, TOCTABUTh CEPOJIOTUYECKYH0 PEAKLIUIO.

Baagern: CECPOJIOTUICCKOUMHU METOAAMU UCCIIENOBAHM.

\.\l

ITK-21: cnoco0HOCTH K YYACTHIO B IPOBeJeHHH HAYYHbIX HCCJIeJOBAHHHI

3HaTh: AKTYaJIbHbIC HpO6J’IeMbI MGI[PILII/IHCKOfI HUMMYHOJIOTUHU U OCHOBHBIC
NPUHLIUIIBI TPOBCACHUA HAYIHBIX UCCIICAOBAHUA

YmMmerTh: MNPUMCEHATH Ha NPAKTUKEC HAYYHBIC 3HAHUA

Baagers: HOBEeHIIUMU METOAAMH M METOIUKAMH JJIsl COBEPIIEHCTBOBAHUS
JTUATHOCTUKH MH(EKITMOHHBIX 3a00IeBaHN

IK-22: roTOBHOCTH K YYACTHIO BO BHEAPEHUH HOBbIX METOA0B U METOIHK,
HANPABJEHHBIX HA OXPAHY 310POBbsI IPAKIAAH

3HATB: MPUHLIUITBI KMMYHOJIOTUYECKOW TUATHOCTHKU UH(PEKIIMOHHBIX
3a00eBaHMIA C MPUMEHEHUEM HOBBIX METOJIOB

YMeThb: MPUMEHATh HA TIPAKTUKE HOBBIE METOABI JIJIsl TUATHOCTUKH
UH(EKINMOHHBIX 3a00JI€BAaHUN

Baaaers: HOBEHIINMU METOAAMU UMMYHOJIOTHYECKON U MOJIEKYJISIPHO-
OHONOrHYeCcKOl qUArHOCTHKU 3a00JIeBaHNIT




YPOBEHb YCBOEHUA KOMIIETEHIMI IO AUCIIUIIINHE
«AMmyHoOJI0THA»

Komnemenuuu ne

IIo pesyabTatam

He nmoJsryueHb! 0TBETHI M0 0230BBIM

oceoenbl KOHTPOJIbHBIX MEPONIPUSITHII | BONPOCAM JUCIHHILIHHBI
MOJIYY€H pPe3yJbTAaT MeHee
50%
bazoeviit yposens ITo pe3ynbratam KOHTpONbHBIX | OTBETHI Ha BOIIPOCHI U peLIECHUS
MEPONPHUATHN NOTYYEH MOCTABJIEHHBIX 337144 HENOCTATOYHO
pesyiabtat 50-69% nojHble. JIOruka u nocienoBaTeIbHOCTD B
pelIeHny 3a7a4 UMEKOT HapyuieHus. B
OTBETaX OTCYTCTBYIOT BbIBOJBL
Cpeonuii ypoeens Ilo pe3ynbraram KOHTPOJIBHBIX | JIatOTCs MOJHBIE OTBETHI HA IOCTABJICHHbBIE
MEPONPUATHIN NMOTYYEH BOIpockl. [1okazaHo ymMeHUe BbIAETATD
pesynbTaT 70-84% MPUYMHHO-CIEACTBEHHBIE CBsi3u. [Ipu
pelIeHnH 3a1a4 JOMYIIEHbI
HE3HAUNTENIbHBIC OLTHOKH, UCIIPABIICHHBIE
C NOMOIIBIO «HABOJALINX» BOIMPOCOB
MIPEnoOiaBaTes.
IIpoosunymutii ITo pe3ynbpTatam KOHTpOJIbHBIX | OTBETHI HAa IOCTABJIEHHbIE BOIIPOCHI
YPOBeHb MEPONPHUATHN NMOTYYEH MIOJIHBIE, YETKUE, U PA3BEPHYTHIE.
pe3yabTat Beile 85% Pemenus 3ama4 JOruyuHbl, 1OKa3aTEIbHbI U
JEMOHCTPUPYIOT aHATTUTUYECKUE U
TBOPYECKHE CIOCOOHOCTH CTYJIEHTA.
Konrpoaupyemsbie HaumeHoBaHHe pa3aea IMCHUIIHH OueHouHbIe cpeacTBa
KOMIIETEHIIHH
Texymuii KOHTPOJIb
1.BBeneHne B MUMMYHOJIOTHIO. TecTel
OK-1, OK-5 Hmmynurter. Bunel uMMyHHUTETA. CobecenoBanne
Bpoxnennsiit ummynurer. Cospemennble | M 1.1
npeacTaBiIeHus 0 GakTopax KJIETOYHOTO U
IYMOPaJIbHOTO UMMYHHTETA.
OK-5,0IIK-7 2. UmmyHHas cuctema, CTPOEHHE, Pedepar no Teme 3ansATHS,

¢byskunu. UMMyHOKOMITETEHTHBIE
kJHTKH. [Iponcxoxnenue u
muddepernumnposka B u T mumornuros.
ITonsTue 0 Mapkepax.

cobecen0OBaHUE, TECTHI.

OK-1, OK-5, OIIK-5

3.AHTUTEHBI, CBOWCTBa. MUKPOOHBIE
AHTUTEHBbl. AHTUTE€HbI MUKPOOPTaHHU3MOB.
AHTHUIeHBI TJIABHOT'O KOMILJIEKCA
TUCTOCOBMECTUMOCTH.

KonTponbHas padora
TecTnl
CobecenoBanue

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

4.1'yMOpaJbHbIN U KJIETOYHbIA UMMYHHBII
OTBET. AHTHUTENA, KJIACChl
UMMYHOTJIOOYJIMHOB, X XapaKTePUCTHKA.
I'opMOHBI 1 MEIMATOPBI HMMYHHOMN
CHUCTEMBI.

KonTponbHas padora
TecTnl
CobOecenoBanue
Urn




OK-5, OIIK-5, 5.0co0eHHOCTH UMMYHHOTO OTBETa MPH TecTbl
OIIK-7, Pa3INYHBIX COCTOAHUSX. IMMyHHBIN OTBET Cobecenosanue
npu GaKkTEPUAbHBIX, POTO30HHBIX, Konnoxsuym
rpUOKOBBIX 1 BUPYCHBIX WH(PEKLIUSX.
HNmMmyHoONornyeckas namsiThb.
HmmyHONIOrH4Yeckast TOJEpaHnTHOCTb.
TpaHCIIaHTaLIMOHHBIN U
IIPOTUBOOIYXOJIEBbII UMMYHUTET.
OIIK-7 6. ImmyHHBII cTaTyc. BpoxkaeHHbIe 1 TecTel
npuoOpeTeHHbIe IMMYHOAE()HIIUTHL. Cobecenosanue
MeTtob! BBIABJIEHUS] U KOPPEKLUH. Konnoxsuym
OK-5, OIIK-7 7. UMMyHODATONOr Ul TecTel
HmmyHonoruueckas Cobecenosanne
THIIEPYYBCTBUTENBHOCTD (AJUIEPTHS).
AyTOMMMYHHBIE PeaKIHH U 3a00JI€BAHMS.
OK-5, OIIK-1, 8. OCHOBBI UMMYHONIPOYUIAKTHKH U TecTel
OIIK-5 UMMyHOTepanui. UIMMyHOMOAYJISITOPBIL. Cobecenosanue
IIpoMeKyTOYHBII KOHTPOJIb
Bce koMmnereHu M, 3auer
(¢popmupyemeie B
npouecce 0CBOCHHUs
AUCHHUIITHHDBI
«HopmanbHasn
dusznonorus»
OK-1, OK-5, OIIK- 3aueT N0 HIMMYHOJIOTHH Tectbl, ycTHOE coOecenoBaHue
1, OIIK-5, OIIK-7 o Ouyeram.

f—

OIEHOYHBIE CPEACTBA AJIAA MTPOBEJIEHUA TEKYIIEI'O KOHTPOJIA

Bompoce! k 3adeTy ekeromHo OOHOBISIIOTCS U KOPPEKTHPYIOTCS B COOTBETCTBHH C pabouei
IPOTrPaMMOii 1o yueOHOH TUCIUILIHHE.

HNmMMyHHas cuctema: opraHu3anus U QyHKIUS.

MenanaTopel UMMyHHOH CHCTEMbBI: IMMYHOLIMTOKUHBI (HHTEPJICHKUHBI, HHTEP(EPOH,
TYMOPHEKPOTU3UPYIOIINH (HaKTOpP, KOJOHUECTUMYIUPYIOLIHH pakTop u 11p.).
MexkneTodHas Koonepauus B UMMyHoreHese. MexaHu3M “IBOMHOIO paclo3HaBaHUs
qy KePOJHON aHTUT€HHON MH(pOpMaLIUH.

KrnonanbHO-ceneknoHHast TeOpUsi UMMYHUTETA.

HNmMMmyHOMOrn4eckast naMsiThb: pUpoaa, OMOIOrHYeckoe 3HaUSHHE.
HNmMMmyHOMOrn4eckast TOJIEPaAHTHOCTD: MPUPOAA, OHONIOTHYEeCKOe 3HAUSHHE U TIOCJIEACTBUS CPhIBA
UMMYHOJIOTHYECKOU TOJEPAHTHOCTH.

AHTUreHbl. AHTUTeHHBIE leTepMUHaHThI. [IpoTekTrBHbBIE aHTUreHEI. [l0THOLIEHHbIE U
HEMOJHOLIEHHbIE AHTUTE€HBI.



I1.

12.

13

14.

15

18.

19.
20.

21.
22.

23

25.

26.
27.

28.

29.

30.

31

32.

33.
34.

35.
36.

37.
38.

AHTHreHHas CTpyKTypa MUKpoboB. CeponnenTrdukanns 6akTepuii.
I'ymopasbHbIe 1 KJIETOUHBIE (haKTOPbI HeCTeM(pHIeCKOH 3ammThl. Bo3pacTHbie 0cOOEHHOCTH.

. Cucrema xommieMenTa. Knaccuueckuil u anbTepHaTUBHBIN yTH akTUBalMK. Bo3pacTHbie

0COOEHHOCTH.

daronuTapHas peakLusi, poJib JIU30COMHOTO anmnapata ¢parounToB. Kpurepuu OLEHKH CHCTEMBI
¢arouurtos3a. Bo3pacTHbeie 0COOEHHOCTH (harouTosa.

I'yMopanbHbI IMMYHHBIH OTBET: KJIACChl UMMYHOTJIOOYJIMHOB, BO3PACTHASI TUHAMUKA,
3amuTHAs QYHKUUS aHTUTEN PU UHPEKIIH.

. Ponb cexpeTopHbIX MMMYHOTJIOOYJIMHOB B MECTHOM UMMYHHTETE Y 1€TEH U B3POCIIBIX.

HNmMmyHHBIE (paKTOPBI )KEHCKOTO IPYIHOTO MOJIOKA.

KneTouHslit UIMMYHHBIH OTBeT: cyononysuus T-mumM@ounToB, NX 3HAaUEHUE B
MPOTUBOBUPYCHOM, TPAHCIJIAHTALIHOHHOM U IPOTUBOOMYXOJIEBOM UMMyHHUTeTE. Bo3pacTHbIe
0COOEHHOCTH KJIETOYHOTO MMMYHHTETA.

. Peakiusa antured-anturenio. I1ojHbIe 1 HEMONHBIE aHTUTENA.
16.
17.

MoHOpenenTopHbIe arrIIOTHHUPYIOIHUE CHIBOPOTKH. /[{HarHOCTUKYMBL

Peakuus arrmotuHanmy U ee BapuaHThl (OaktepuansHas PA, PHI'A, koarraroTHHALUS, JTATEKC-
arTJIFOTHHALINS).

Peakuus reMarrmoTHHALMH, TOPMOXKEHHUS TEMATTIIIOTHHALIMN U TeMaacopOLInu B
BUPYCOJIOTUYECKON MPAKTUKE.

Peaxius nperunuranmn. [penunuranus B rene. UMmyHosnekTpodopes.
HNMMYHOIIFOMUHECIIEHTHBIH METOJ U €r0 MPUMEHEHHUE B TUATHOCTUKE WH(PEKIIMOHHBIX
3a00seBaHMid.

Peakuus cBsi3bIBaHMs KOMILIEMEHTA. Peakiius MMMYHHOIO reMOH3a.

Tsepnodasublii *UMMyHO(EPMEHTHBIN aHAIN3: PUHIINIL, TPUMEHEHHUE 1151 JTaOOpaTOpHOH
OUArHOCTHKHU MH(EKIIMOHHBIX 3a00JIeBaHUH.

. MeTonbl OLIeHKH IMMYHHOI'O CTaTyCa OpraHu3Ma.
24.

OcobeHHOCTH UMMYHHTETA B HECTIELU(UIECKOH PE3UCTEHTHOCTH OPraHu3Ma MPU BUPYCHBIX
UHPEKIHX.

Cucrema unTepdepona: npupozaa, posib B IPOTUBOBUPYCHOM 3amuTe. [[puMeHeHue npemnaparon
uHTEepQEepOoHa B JIeueOHON MPaKTHKE.

AyTtoanturennl. Ayroanturena. [Ipupona ayTONMMYHHBIX PEaKIIHH.

AyTOMMMMYHHBIE 3200JeBaHNsA, KiIaccupuKkanus. I umores3sl pa3BUTHS ayTOUMMYHHON
IIaTOJIOTUU.

Bposxnennbie (mepBuUHbIe) U MPHOOPETEHHBIE (BTOPUYHBIE) UMMYHOAE()HIIUTHL STHOJIOTHS,
NPOSIBJICHUS], TMArHOCTHKA.

I'nmmepuyBcTBUTENBHOCTD 3aMenieHHoro Tuna (T-3asucumas amteprust) KoxHsle amnepriuueckne
peaKkuuy B AUArHOCTUKE MH(PEKIINOHHBIX OOJIEe3HEH.

I'mnepuyBCTBUTENBHOCTD HeMeIeHHOTO THIA (B-3aBucnmas anneprus).

. JJabopaTopHasi TMarHOCTUKAa UMMYHOIATOJIOTHYECKUX COCTOSTHUHN Y eTeH U B3POCIBIX. METOIBI,

KPUTEPUHU OLIEHKU, HHTEPIIPETALIHSI.
ITpyHIMITEL ¥ METONBI TPOPUITAKTUKH, TEPATUH 1 UMMYHOKOPPEKIIMH HMMYHOIATOIOT MUECKUX
3a0oneBaHmi y AeTel 1 B3POCIBIX.

JKusble BUpyCHBIE BakIIUHEBL [I[prMeHeHne B nequaTpu4eCcKOn NPaKTHKE.

Ceporepanust u ceponpodunaktuka. IlpenynpexneHue cbIBOPOTOUHON OONE3HH U
aHa(pUIAKTHYECKOTO MIOKA Y AETEH.

BakumnonpodunakTiHka ¥ BAKLIMHOTEPAITHS.

JKusbie BakuuHel [loxydenue, TpeOOBaHUS K BAKLIMHHBIM IITAMMaM, JOCTOUHCTBA U
HEOCTATKHU JKUBBIX BaKIUH.

Yourble (MHAKTUBUPOBAHHbBIE) BAaKUMHEL [IpuHIMIT noay4yeHns. XUMHYEeCKHe BAaKI[UHBI.
IlepeueHp BakIMH IS TUIAHOBBIX MPO(PHUIAKTHUECKUX MPUBUBOK Y aeTeil. OLeHKa rmocr-
BaKLIMHAJIbHOTO UMMYyHUTETA.



IIpumepnl cCUTYaLOHHBIX 3a4a4:
3apaua l

B kmmHMKY moctynmmn OOJBHOH C BBICOKOH Temmeparypoil.  Peakmmst Bupmans
nojoxureabHa B THTpe 1:200 ¢ O - OpromHOTH(O3HBIM THATHOCTUKYMOM. Baitre 3akmouenmue.
3apnaua 2
Y 60NbHOTO, MOCTYMUBLIETO B MH(PEKUHNOHHYIO KJIWHUKY C MOJO3PEHHEM Ha OpIOIIHONH TH,
peaxkuus Bunans nmonoxutenbHa B pasBereHuU cbhIBOpOTKH 1:800 ¢ O — quarHoCTUKyMOM U
1:400 ¢ H —pguarnoctukymoM. IloaTBepkIarOT nM pe3ysibTaTbl PEaKLMHU MPEAIONaraeMbli
nuarxLos?
3apaua 3

ITocTaBuim peakiuio arriOTHHALIMY BBIAENEHHON KyJNbTYypbl JU3EHTEPUNHHBIX MalOUueK
co cneuuduueckuMu cbiBopoTkamu rpymmn A, B, C, JI. mojoxuTenbHas peakius MoyyyeHa C
ceiBOpoTkoH 1. JlaliTe 3akmtoueHue.

3anaua 4

B koXHO — BeHeposorM4eckwii AucraHcep mnoctynmn OonbHOH ¢ cupummcom. Kak
n1ab0paTOPHO MOATBEPAUTH TUATHO3?

3apaua §

U3 naboparopuy KOKHO-BEHEPOJIOTHUECKOTO IHCIAHCEpA IOJyUYeHBbl Pe3yJIbTaThl
peaxiuu Baccepmana 6onpHOTO U.C.

PCK ¢ kapAHOIMIMHOBBIM aHTUT€HOM — MOJIOKUTEIbHAS.

C TPEMIOHEMHbBIM aHTUT€HOM — MOJIOKUTENbHAS.

OO6mwsicHUTE, UTO COOOM MPEACTABISIIOT aHTUreHbl Nel 1 2 naiiTe 3akiFoueHue.

3anaua 6

B GonpHuiy noctynui 0obHOM ¢ 3a00/ieBaHUEM MeUeHU. BBISICHIIIOCH, YTO IO Ha3aj
OH TEpeHeC Kakoe-TO 3a00JieBaHHE C SIBJICHUSMH JKENTYXH. MOXHO JIM PETPOCHEKTHBHO
YCTaHOBUTb AMArHo3 jenrocnupos3a’? Ecnau ga, To Npu NOoMOIIM Kakod peaxiuu?

3apaua 7

U3 nabopartopun MOJy4eH Pe3yibTaT HMCCICHOBAHUS MApPHBIX CHIBOPOTOK B PEAKLIUU
arrIIOTHHAIMKA  OOJNBHOTO €  TIOAO3PEHHEM Ha JIENTOCIHPO3. Peakius arrfaroTHHALUN
MOJIOXKUTEJIbHA C  JIEITOCIIUPO3HBIM JIHMAarHOCTUKYMOM B 1-0if ceiBopoTrke (8-if neHb
3aboneBanusa) B TuTpe 1:100, BO BTOpOI chiBOpoTKE (20-i menp 3abonesanus) B Tutpe 1:800.
JlaiiTe 3aKy0YeHue.

3apnaua 8

Y GonpHOro npennojaratroT ceimHol THG. boneer 2 Henenn. [Ipu mocTaHOBKE peakvy
arrJIOTHHALIMYM C aHTUTeHOM IIpoBadeka MmonydeH MOJIOKUTENbHBIN pe3yabTaT B TUTpe 1:1280.
IlocraBbTe MUArHoO3.

3apaua 9

U3 naboparopuu TONy4eH pe3yibTaT peakUud arrIioTHHAMd. Y OOJBHOrO
MPEIOJNIATAI0T CHITHON TH().

JIMarHOCTUKYM PasBeneHne CbIBOPOTKH

1:20 1:40 1:80 1:160 1:320
1 IlpoBaueka ++ - - - -
2 Mysepa -+ +++ ++ ++ -

JlaiiTe 3aKyI0YeHUE.

3agaua 10

[Ipu wccnenoBaHWM TApPHBIX CBHIBOPOTOK, B3SITBIX B Hadajie 3aboyeBaHuss U 4epe3 2
Heenu nocie Hadajga Oonesnu, y nruanuiel I H., 35 ner, PCK nonoskurenpHasi C OPHUTO3HBIM
JUArHOCTHUKYMOM B Pa3BEAEHUSIX COOTBETCTBEHHO 1:16 u 1:64. Jlaiite 3akntoueHue.

3apaua 11
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IIpn mnepsom obcinenoBanuu  OepeMeHHOH keHIIUHBI (CpoK a0 12 Henmenb)
BHYTPUKOXKHAsE Mpo0a M CEpPOJIOTHYECKHE PEeaklUu Ha TOKCOIIa3MO3 oTpuuatenbHbie. [lpu
NOBTOPHOM 00cCiIe0BaHNHU 3TOH skeHIMHEI (cpok 10 20 Henens) PCK monoxurenbHa B TUTpe

1:40, PU® 1:160. [JaiiTe 3aKJII0YEHUE.
3apaua 12

B xnmmHuKy noctynun 6onpHOHN 351eT ¢ capkomoii Kamommm, KoToporo Bpad HarpaBHil
s obcnenosanuss Ha BUY mndexnuro. Kakue meronsl nuarHoctuku BUY mapexknmm emy

MOTYT OBITh TIPEASIOKEHBI?
3agaua 13

bonsanoMy M. 285eT, HaXOAALEMYCsl B TEPANIEBTUYECKOM OTAEJIEHUH C JTUXOPaaKOn

HESICHOTO TeHe3a, KoTopasi mpojoiikaercs 1,5Mec., mpennoskeHo obcnenoranue Ha BUY

uHpexuo. M3 maboparopuu nonyydeH MOJNOKUTENbHBIN pesynprar UOM. Bamm nanpHelmme

NeHCTBUS.

IIpumeps! 3aganui:
NMMVYHOBHUOJIOTUYECKHUE ITPEITAPATDI

A. JUATHOCTUYECKHUE IIPEITAPATHI:

JlMarHoCTHYECKHE CHIBOPOTKH, AHTUTEHBI, OakTeprodaru, ajuiepreHsl
MoHopeuenTopHas CbIBOPOTKA arrIIOTUHUPYOImas canbMonemiesHast (O).
MoHopeuenTopHas CbIBOPOTKA arrIIOTUHUPYOIas caibMonemiesHast (H).

Cyxas arrmoTHHHPYOLIas aAcOpONpOBaHHAs MOJMBAIIEHTHASI CHIBOPOTKA K LITUTEIJIAM.
Cubupesi3BeHHas1 CBIBOPOTKA Jiomnanunas, Mmedennas OUTLI,

Kponunuuii antruenosedeckuii rno0ynuH, MmedeHHbrid @UTLI,

I'punnosHble THarHOCTUYECKUE CBIBOPOTKH.

TynapeMuiiHbIil AUATHOCTUKYM.

bpyuennesHblii IMarHOCTUKYM.

[TaparpunnosHbiii IUArHOCTUKYM.

. DpurpouurapHsiil TyOepKyae3Hbli nuarnoctukym st PHIA.
. ] OHOKOKKOBBII aHTHUTEH.
. Ilpenapatsl 1151 cepONOruyecKoi TUAarHOCTHKY CU(HIINCA - KAPIUOJUITMHOBBINA aHTUTEH,

yJIbTPa03BYUEHHBIH TPETIOHEMHBIH aHTHIeH, KapIUOJUITHHOBBIA aHTUTEH ISl PEaK LK
MHKPONPELUIUTALNH (MHKPOPEAKIIUH).
13. Xonepnslit MoHOdar Jib-Top
14. Tynsapun, OpyuevH
15. Tybepkynun ountneHHsiii (PPD)
B. ITPOOUJIAKTUYECKUE U JIEYEBHBIE ITPEITAPATHI
BakuuHbI
16. CtaunoKOKKOBBIN aHATOKCHH.
17. TudrepuitHblii aHATOKCHH.
18. CTONOHSUHBINA aHATOKCHH.
19. bprouoTndo3Has BakuHa (Vi-aHBaK).
20. XonepHas BakuuHa (XoneporeH-aHaTOKCUH + Ol-aHTHreH).
21. AnatokcuH nudrepuiino-cronaOusunbiii (AJIC u AICMm).
22. KokmomHo-audrepuiino-cronousunas Bakiuaa (AKJAC u Madanpukc).
23. Bakmuna BITX.
24. IonmueakunHa MMRII u [Ipuopukc (mpoTHB KOpH, TApOTUTA U KPACHYXN).
25. I'punnosHele BaKLUHBL.
26. ITomnomuenutabie BakuuHb! (UI1B, OIIB, Terpakokk)
27. UyMHas BaKLIMHA.
28. AHTHpabnueckasi BaKIFHA KYJIbTYPaJIbHO-KJIETOUHAS.



29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.

Bbpyuennesnas npoduiaakTrHuecKkast BAKIIHHA.
Bakumna nporus renatura B (Engerix-B).
Baxkiuna nporus renarura A (Havrix).
bpyuennesnas BakunHa jgedeOHas.
I'epnernueckast BakLnHa JieueOHAs.
JleueOHO-TIpOdUIAKTUYIECKHE CBIBOPOTKH, MpoOHOTHKH, OakTeprodaru
IIporuBoaudTepuitHas CbIBOPOTKA.
IIpoTuBocTONOHAYHAS CBIBOPOTKA U MPOTHBOCTOJIOHSIYHBIN JOHOPCKUI MMMYHOTJIOOYJIHH.
[Ipemapatel UMMYHOTJIOOYJIMHOB: aHTUPAOUUECKHUIT, KOPEBOI
HHTepdepon neiKonuTapHbIi.
[IpobuoTnku: OudunymbakTepuH, TakToOaKTepuH, OUPHUKOI.
Ju3enTepuiinblii 1 OpromHOTH( O3HBIH JeueOHbIe OakTepruodary.
baktepuodar cTagumoKOKKOBBIH KUIKHIA (JIeueOHbII).

IMPUMEPHBIE OHEHOYHBIE CPEACTBA JIUIA IPOBEAEHUA
MPOMEXYTOYHOU ATTECTAIIUH

®opMBbI IK3aMeHALMOHHBIX O1JIeTOB

OI'BOY BO AI'MY Munsnpasa Poccuu
[Meanarpuueckuii pakynbTeT
YTBEPXAIO
Jlekan nepuaTpudeckoro gpaxkyibrera

K.M.H. Mycxamxkues A A.
« » 2019 .

DK3AMEHALIMOHHLINA BUJIET
10 IMMYHOJIOTUU
JUTSI CTYZIEHTOB 3 KYPCA ITEJUATPUUECKOI'O ®AKYJIBTETA

BUJIET Nel

1.Mcropus pa3BUTHSI UMMYHOJIOTHH

2 IMMyHOJIOTHYECKAsl NaMsITh. MPUPONA, OMOJOTHYECKOe 3HadeHue. Pa3nuyusi mepBHYHOTO U
BTOPUYHOIO HIMMYHHOI'O OTBETA

3.PHUM, npuHIMI THarHOCTUYECKOE 3HAUCHUE

3aB. kadenpoii, JOLUEHT C.M.Owmaposa

OI'BOY BO AI'MY Munsnpasa Poccuu
[Meanarpuueckuii pakynbTeT
YTBEPXJAIO
Jlekan nepuaTpudeckoro Gpaxkyabrera

K.M.H. Mycxamkues A A.
« » 2019 .




DK3AMEHALIMOHHLINA BUJIET
10 IMMYHOJIOT VU
JUTS CTYZIEHTOB 3 KYPCA ITEJJUATPUUECKOI'O ®AKYJIBTETA

BUJIET Ne2

1. AHTHTEH, OIpeneeHNe, CBOMCTBA AHTUTEHA
2 UMmyHONIOTHYecKast TOJIEPAHTHOCTb, OTNPEeNICHUE, BUIbI, OMOJIOTMYECKOe 3HAYSCHUE

3. DA, npuHINT MTPUMEHEHHE JIs1 TUArHOCTUKYA HH()EKIMOHHBIX Ooe3Hel

3aB. kadenpoii, JOLEHT C.M.Owmaposa

OI'BOY BO AI'MY Munsnpasa Poccuu

[Meanarpuueckuii pakynbTeT
YTBEPXIAIO

JlexaH nenuaTpuieckoro GpakyabTeTa

K.M.H. Mycxamkues A A.
« » 2019 .

DK3AMEHALIMOHHLINA BUJIET
10 IMMYHOJIOTUU
JUTS CTYZIEHTOB 3 KYPCA TIEAUATPUUECKOI'O ®AKYJIBTETA

BHJIET Ne3

1. AHTUTEHBI, KTacCU(UKALHSI AHTUTCHOB.
2. TpaHCHIaHTaLIMOHHBI UMMYHHUTET, MEXaHU3MBL.
3 IMMyHO(DIFOPECLIEHTHBII METOJ, MPAKTHIECKOe MTPUMEHEHHE.

3aB. kadenpoii, JOLUEHT C.M.Owmaposa

OI'BOY BO AI'MY Munsnpasa Poccuu

IMeanarpuueckuii pakynbTeT
YTBEPXJAIO

JlexaH nenuaTpuieckoro GpakyabTeTa

K.M.H. Mycxamxkues A A.
« » 2019 .

DK3AMEHALIMOHHLINA BUJIET
10 IMMYHOJIOT VU
JUTS CTYZIEHTOB 3 KYPCA ITEUATPUUECKOI'O ®AKYJIBTETA
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BUJIET Ne4

1. AHTUTeHbl MUKPOOPTaHU3MOB, UX XapaKTEepPUCTUKA

2 ITpOTHBOOMYXOJIEBbI UMMYHUTET. MeXaHU3MbI BPOJKAEHHOTO U IPHOOPETEHHOTO
UMMYHUTETA

3.PCK 3HaueHHe B JUArHOCTHKE.

3aB. kadenpoii, JOLUEHT C.M.Owmaposa

IlepeyeHb 3K3aMeHAIIHOHHBIX BOMPOCOB MO HMMYHOJIOTHH AJIs1 YCTHOH Oeceanbl €O

CTyAeHTaMH JieueOHoro gaxKyjabTera

CoBpeMeHHOe MOHATHE UMMYHUTETA.
Buabl uMMmyHuTeTa.
Bposxnénnblii (BUIOBOH) UMMYHHUTET.
IIpnobperénnblii MMMyHHUTET. BHIbL
OCHOBHBIE OTJIMYHSI BPOKAEHHOTO U MPUOOPETEHHOTO BHIOB HMMMYHHUTETA.
Kakumu pakropamu ocyIecTBisieTcs: Hecnenuuyeckas 3alnra opranuzma’?
Kaxkwue xierku oOnagarot GparonurapHoOil CiocoOOHOCTHIO?
KaxoBbl QpyHKIINHN (HaromuTHPYOLUINX KIETOK?
KaxoBel ctannu (harounrosza?
. UTO MpOHMCXOAUT Ha KKIOM 3Tare (parouuTapHOi peakuuu?
. UTo Takoe He3aBepIIEHHBIH (aronuTo3? 3aBepLIéHHbIN?
. Uro Takoe ¢arommrapHoe yrncio? ParounTapHelii nokaszarenb? Kak ux onpenemsror?
. Kak onpenenstor nHaekc 3aBepiéHHOCTH (aronurosa’?
. IlepBuuHBbIe peLenTopsl AOUMMYHHON PE3UCTEHTHOCTH.
. I'ymopanbHble pakTOpbI BPOKAEHHOTO UMMYHUTETA.
. benku octpoii dase
. Yro Takoe nuzouuM? Meroauka onpeneaeHus JU30LU1UMa B CIHOHE.
Komnnemenr, nyTu akTuBaluu KoMijieMeHnTa. buonorudeckas poss.
CxoncTBO U pasiauuue MyTel akTUBALUU KOMILIEMEHTA.
Wnrepdeponsl. PasnoBunHocTu. @yHKIMH.
. LlertpanpHble 1 nepudepuyecKkue Opranbl JUM(POUTHON CHCTEMBI.
. IlpyHIMI OpraHu3aliii UMMYHHOU CUCTEMBI.
. KpoBeTBOpHBII KpacHBIN KOCTHBINA MO3r. DyHKIUH.
. Tumyc. dyHKIUN.
. lepudepuyeckue opranbl TUMGPOUTHON CUCTEMbI. DYHKIIHH.
. Kakue xneTku Ha3bIBalOT «MMMYHOKOMIIETEHTHBIMUY?
. Xapaktepuctuka u pyHkunu T-mumponuTos.
. Kak u rne npoucxomut nudpdepenunponka T-nmumporuros?
. XapakTepuctuka u pyHkunu B-mumdonnTos.
. Kax u rne npouncxongur nuddepentmposka B-mumporutos?
. B uém cxoncreo u paznuune ¢pyskuuii T- u B-numdountos?
. KakoBa poJjib aHTUTeH-TIPeICTABISAIOLINX KIETOK?
. Oxapaxrepusyiite NK-kneTku.
. Uro Takoe anturen? Jlaiite onpeneneHue.



35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.
48.
49.
50.
51.
52.
53.

54.

55.
56.
57.

58.

59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.
72.

73.

74.

75.

CBolicTBa aHTUT€HOB: AHTUT'€HHOCTD, YY>KEPOIHOCTh, HIMMYHOT€HHOCTD, CIIELIU(PHIHOCTB.

Kakast cTpykTypa aHTHreHa OnpeessieT ero CreupuIHOCTb?

Kakue ycnoBust ciocoOCTBYIOT HMMYHOT'€HHOMY TEHCTBHIO aHTUTEHA?

ITonHOUEHHBIE ¥ HEMOJTHOLICHHBIE aHTHTeHbl. CBOWCTBA.

AHTHreHHas1 AeTePMUHAHTA. BajeHTHOCTh aHTUTeHA.

T-3aBucumeie, T-He3aBUCHMbIE aHTHUIeHbI. CynepaHTUTeHBL.

Uro Takoe TONEePOreHHOCTh aHTUIeHa?

[TouemMy HEKOTOpBIE Ay TOAHUT€HBI HA3BIBAIOT «3a0apbepHBIMIY?

Uro takoe CD-anTurensl? MeTonsl onpeneaeHusl.

Buner 6akTepranbHBIX aHTUTEHOB.

OCoOEHHOCTH aHTUTE€HOB, CBS3aHHBIX C Pa3HBIMHU CTPYKTYpaMu

OakTepHaTbHOHN KJIETKU U €€ TPOIYKTAMH.

Uro Takoe rereporeHHbIe AHTUTCHBI, TPOTEKTHBHbBIC AHTHUTEHBI?

Jalite onpenenaeHne aHTUT€HHOW MUMUKPHUH.

Uro Takoe nepekpECTHO-pearnpyromue anTurensl? Kakosa ux poJib B MaTOJIOTHH YeJIOBeKa?
Bunbl BUpYCHBIX aHTHTEHOB.

Uro Takoe U30aHTUTEHBI?

Kakue aHTHreHbI ONpenesnsoT Ha MOBEPXHOCTH SPUTPOLIUTOB?

Uro Takoe pesyc-haktop?

Jnis uero HeoOXOUMO OIpeeNIeHHe SPUTPOLUTAPHBIX AHTUTEHOB U

pesyc-pakropa?

I'maBHBIN KOMILIEKC TUCTOCOBMECTUMOCTH. Ero 6nonornyeckoe

Ha3HauYEHUE.

[TonsiTne 0 cucTeMe rOpMOHOB M LIUTOKHUHOB.

OO0wast xapakTepUCTHKA TOPMOHOB M NIENTHUIOB TUMYCa, KOCTHOTO MO3Ta.

Knaccupukanumuss 1OHUTOKUHOB (MHTEPJICHKUHBL, HMHTEP(EPOHBL, KOJOHHECTHMYJIHPYIOIINE
(baxTopel, PakTOpBI pOCTa, XEMOKUHBI, (PaKTOPBI HEKPO3a OMYXOJIH).

Hurtokuabl  mpotuBoBOCHanuTenbHOW npupoasl. Ponp ummtokmaoB Thl m Th2 kmerok B
perymsiiiu audpepeHIUpOBKH 1 penapaniy B HOPME U TP MaTOJOTHH.

LuToKHMHBI 1 anIONTO3. MEeXaHU3Mbl Y4aCTHsI B HIMMYHHOM OTBETE.

B uém 3aximouaercs OTIMYHE UMMYHHOTO OTBETa OT TOMMMYHHOTO?

B uém 3akimouaercs MEXaHU3M KJIETOYHOIO U T'YMOPaJIbHOTO HMMYHHOTO OTBETa?

HazoBuTe OCHOBHBIE 3Tanbl UMMYHHOT'O OTBETA MO I'YMOPAJIbHOMY THITY.

HazoBuTe OCHOBHBIE 3TArTbl UMMYHHOT'O OTBETA I10 KJIETOYHOMY THILY.

Kaxue x1eTku 1 MOJIEKyJIbl HEOOXOIMMBI TaK)Ke JUIsl OCYIIECTBICHUsI 000MX BHIOB HMMYHHOTO
otBeTa’

Kaxossl pyHKIIMOHaNbHbIE pa3nuyust Th-1 u Th-2?

KaxoBa cTpykTypa MOJIEKYJIbl UMMYHOTTIOOyINHA?

JatiTe onpeneneHne 1oMeHaM, KakOBO X CTPOCHHE?

Ponpb akTHBHOTO LIEHTpa UMMYHOTIJIOOYJINHA.

Kaxwue (akTopsl onpenenstoT Kjiacc UMMYyHOTIIO0y TnHa?

Haiite onpenenenue adpGUHHOCTH, aBUAHOCTH, BAJICHTHOCTH AHTUTEIL.

Uro Takoe MOHOKJIOHAJIbHBIE aHTHTEeNa? HasHaueHwe.

C Kkakod LeNbl0 MPUMEHSIOT CEPOJIOTUYECKHE pPEaKIuHu Npu JadopaTOPHOH AMArHOCTHKE
3aboseBaHmii?

HazoBute Bunbl ceponornueckux peakiuil. [IpocTbeie IByXKOMIIOHEHTHBIC PEAKIIH U CIIOKHBIE
MHOTOKOMITOHEHTHBIE PEAKLIUH.

Kakne wWHrpenueHTbl y4acTBYIOT B pPEAaKIHMM AarrjlOTHHALMK C IEJbI0  HASHTU(UKALIUH
anturena? Uro npencrasisier coOOH TUAarHOCTUYECKAst CBIBOPOTKA?

Kakue wHrpenmentol HeoOxomumbl ansi obHapyxkenus AT B mcciaenyemoit ceiBopotke? Uro
TaKO€ TUArHOCTUKYM?



76. UTo0 Takoe TUTP JUArHOCTHYECKOW CBIBOPOTKHM, 4YTO TaKO€ JUArHOCTHMYECKUH THTP
ceponornueckoit peakunn? Kax roroear O-auarsoctukyM u H-quarnoctuxym?

77. Kak roToBsT NojuBaleHTHbIE U MOHOBAJIEHTHbIE TUATHOCTHUECKHUE ChIBOPOTKU?

78. Kakue wuHrpeauentsl HeoOxomumbl st nocraHosku PIITA, POHI'A, PTIITA? UYro
NpEeACTaBIseT COOON 3PUTPOLIUTAPHBIA AUATHOCTHKYM?

79. Peaxums Kymbca, ee mpakTuieckoe mpuMeHEHHeE.

80. Peakuus Ko-arrmroTuHauuu, peakuus JaTeKC arryitOTHHALUH.

81. Peakimst mpeumnurtauydu.  BapuaHThl  MMOCTAHOBKM — peakUuy  (KOJbIETPELHITUTALINA,
MPEeLUIUTALST B Tejie, UMMYHO3JIeKTpodopes). Konuyectsennoe onpenenenue Ig no
ManuuHu.

82. AHTUTOKCHHBI Peaxiyst HeTpanu3auuy TOKCHHA aHTUTOKCHHOM “1n vivo” | “in vitro™.

83. IlonyueHne aHTUTOKCUYECKUX CBIBOPOTOK.

84. Peaximst HelTpann3aluy TOKCHHA aHTUTOKCHHOM in vitro (peakiuu Luka, /{uka).

85. Peaxims Gaxtepuonmsa. CymHocts. [IpakTiaeckoe npuMeHeHne. Peakiys remonnsa.

86. Peakuus cssi3biBaHMs koMIuieMeHTa. [IpakTudyeckoe npuMeHeHue.

87. Peakuuu ¢ y4acTHEM MEUEHBIX AHTUT'€HOB UJIN AHTUTEIL.

88. PUD. IIpsimoii u HENpsAMON METOABL.

89. Kakue pepMeHTHI HCNIONB3YIOT B KauecTBe MeTKU B DA (POMA)?

90. Pacmudposats abOpeBuatypy ciosa «POMAY.

91. Kakue KpacuTenHn HCIONB3YIOT B PeakIuu UMMyHOQIr0opecneHunu? BapuaHTbl MOCTaHOBKH
PUD.

92. Kakne u3 CepoOrHiecKuX peakifii OTIMYAr0TCs: a) Hanbojiee BBICOKONW YYBCTBHTEHLHOCTHIO, 0)
IOCTYITHOCTBEO W TIPOCTOTOH, B) YHHUBEPCAJIbHOCTBIO, TI') MPUMEHSIOTCS M 3KCIpPecc —

IUArHOCTUKU?
93. Yro Takoe UMMYHOJIOTHYECKast NaMsThb. [lepBUYHBIN, BTOPUYHBIM HMMYHHBIN OTBET.
94. OcobeHHOCTH  aHTHOAKTEPUANLHOTO  UMMyHHUTETa  NpH  HHQEKUUAX,  BBI3BAHHBIX

rPaMIIONIOKUTENBHBIMU U IPAMOTPULIATEIbHBIMU MUKPOOPTraHU3MaMU.

95. OcobeHHOCTH WMMyHHTETa TpU OaKTepUATbHBIX HMHPEKUUSAX C  BHYTPUKICTOYHBIM
MapasUuTU3MOM.

96. OcobeHHOCTH POTUBOBHUPYCHOTO MMMYHHUTETA.

97. WHTepdepoHsl, UX pojib B IPOTHBOBUPYCHOM HMMYHHTETE.

98. Haszosure WH(}pEKINH, NMPH KOTOPBIX NPeoONafaroT KIETOYHBbIE U TyMOpaibHbIE (HaKTOPBI

UMMYHUTETA.

99. OcobeHHOCTH UMMYHHTETA TP IPUOKOBBIX HHPEKIHSX.

100. OcobeHHOCTH IMMYHHTETA MPH MPOTO30HHBIX HH(EKLINSX.

101. Anneprusi. BsauMooTHoLIeHNe ajueprud 1 *MMyHUTeTa. OCHOBHBIE MTOHSTHSI.

102. Anneprensl. kiaccuUKauMsg H  CBOWCTBA. OK30AUIEPIeHbl W SHAOAJIEPTEHBL
Anneprudeckue 1 NceBaoaIIepruueckie peakiuu.

103. Tunbr mMMyHoNorndeckoi runepuayscTBuTenpHOCTH 0 Gell&Coombs. Mexanusmel u
¢axTopel B - u T- 3aBUCUMBIX ajiepruid.

104. PearnHoOBBIN THI aJUNIEPrUYECKUX PEAKLU.

105. LluToTOKCHYECKUI THUI AIEPTUYECKUX PEAKLIUM.

106. HNMMYyHOKOMITIEKCHBIH THTT (TUI APTIOCA) aJUIEPTUIECKUX PEaKIIHH.

107. KneTouHo-onocpenoBaHHbIN THI aJUIEPTUYECKUX PEAKLIUIM.

108. MexaHu3M pa3BUTHs AIIEPTUYECKOrO NpoLecca.

109. I'nnepuyBCTBUTENBHOCTD 3aMEAJICHHOTO THIIA.

110. Craguu pa3BUTHS 51 KJIMHUYECKUE MIPOSIBJICHUS MMMYHOJIOTHYECKON

runepuyBcTBUTENbHOCTH. Ponp  IgE, mmrorokcmueckux T- naumpoumToB, ryMOpajbHBIX
MEIUaTOPOB BOCHAJNEHHS M OHMOJIOTMYECKH AaKTHBHBIX aMHHOB, KOMIUIEMEHTa, (parouuTos,
503UHO(HUIIOB.

111. Knaccnpukauus anneprudecknx (MMMYHOITATOJOTHYECKNX ) peakuuii. Ctaauu pasBUTHS
AJIePrUYeCKUX PeaKLuil.



112. [TpyHOMTTEI AMATHOCTHKH, JICYSHUS U TPOPUIAKTHKH aJUIEPTH.

113. HNmMmyHONOTHYeCKas TOJNEPAHTHOCTh, €€ BHABL IeHTpaibHas, mnepudepudeckas u
MICEBOTOJEPAHTHOCTb.

114. Kakne cymecTByIOT MyTH KOONEpalny U B3aMMOACHCTBHS MeXny Makpodaramu, T- u
B- num¢ponnramu

115. HmMyHHBIE MEXAHU3MBI OTTOP>KEHUS. TPaHCIUIAHTALIMOHHBIA UMMYHUTET.

116. AytonMmmyHHBIE — 3a0oneBanus. [lpupoma  ayTOAHTHUIEHOB, ayTOAHTUTENl U
CEeHCUOMITN3NPOBAHHBIX JIUM(POLUTOB, METOABI HX BBISBICHUS.

117. AyTOUMMYHHTET, HUTOKHUHBL, BocnajeHue. CDS B-kieTku 1 ayTOUMMYHHTET.

118. Buap! TkaHEBBIX MOBPEXKACHUN NIPU ayTOUMMYHHON NMaTOJIOTUU.

119. HmmyHONIOrHYecKkuil HaA30p U MEXaHU3MbI IPOTUBOOIYXOJIEBOr0 UMMYHHUTETA.

120. Uro Takoe "oHkoaHTUreH"? OxapakTepusyiTe rpyIbl OMyXO0JEBbIX AHTUT€HOB.

121. HazoBute BelecTBa, OTHOCSAUIMECS K XUMUUECKUM KaHLIEPOTEHAM.

122. YUro NOHMMAKOT NOJ TEeTePOreHHBIMM AHTUI€HAMHM M KAakKOBa WX pPOJb B Pa3BUTUU
OmyXxoJiei?

123. [IpodpunakTrka 3M0KaUECTBEHHBIX OMyXoJiei (3- 3Tana npopUIaKTUIECKHX Mep).

124. HmmyHONIOrHYecke MeTobl THarHOCTUKH 3JI0Ka4E€CTBEHHBIX OIMyXOJIEH.

125. OcobeHHOCTH WM3MEHEHHHI B HUMMYHHOH  CHCTEME€ VY OHKOJIOTHUECKHMX OOJBHBIX.
CoBpemeHHbIe OAXO0Abl K UMMYHOTEpAIUU OMyXOJIeH.

126. Uro Takoe ummyHHBbIH cratyc? CdopmynupyiiTe OCHOBHBIE IOAXOABI K OIEHKE
MMMYHHOH CUCTEMBI YEJIOBEKA.

127. Tectbl 1-ro 1 2-r0 ypoBHsI 17151 OLIEHKM HMMYHHOTO cTatyca. B ueM ux otnnuue?

128. Tecter 1-ro ypoBHs (nepeuncnuts). YTo Takoe UMMyHOrpamma?

129. Nmmynonepunutel, Krnaccupukanus nepBUUHBIX WMMYHOAE(PHIHMTOB MO MEXaHU3MY
pa3BUTHS.

130. Bropuunble nMMyHOE(ULIUTBI, OCHOBHBIE (PaKTOPBI 3THOJIOTHH.

131. IIpuHIMne! IUarHOCTUKU UMMyHOAEe(PUIHUTOB. IIpuHnMnL! KOppeKLuu
UMMYHOAE(PUIHUTOB - TEPBUYHBIX 1 BTOPUYHBIX IMMYHOAE()ULIUTOB.

132. UmmynoTtpomnHas tepanus. [IpuHimns! cnenuduyueckoil Tepanuu.

133. Nmmynonpodunaktika. Kputepun u 0CHOBBI CrIeIUPHUUECKON MPOPUITAKTUKH.

134. Crienmndrueckue MeToabpI MPOPUIAKTUKY U TEPATUU HMH(EKIMOHHBIX 3a00/IeBaHH.

135. BakuuHbr:  kuBbIe, yOUTBIE, XUMHUYECKHE, AaHATOKCHH. [IpUHIUOBI TONYYEHUS.
Pa3paboTrka BakIIiH HOBOT'O THIIA.

136. Bakmmnonpodunaktika. Kanenmaps mnpusBmBok y  geredl.  Kpurepum oueHku
MOCTBAKI[UHAJIBHOTO UMMYHHTETA.

137. BaxuunoTtepanusi. AyToBakI1Ha.

138. UMMyHHBIE CBIBOPOTKH: JieueOHO-TPOQUIAKTHYECKHE CBIBOPOTKH U Y - TJIOOYJIMHBI
(mony4yeHune, MPUMEHEHUE, OCTIOKHEHMS]).

139. HmMyHHBIE CBIBOPOTKH: JTHAarHOCTUYECKHE CHIBOPOTKH: IMOJIY4YE€HHUE M UX NMPUMEHEHUE

I CEepOMIEHTH(OUKALMN MHKPOOPTAaHU3MOB  (QrryOTHHUPYIOIIUE, MPELUTUTHPYIOLIHE,
AHTUTOKCHYECKHE, TEMOJIUTHYECKHE, TPOTHBOBUPYCHBIE, TIOMHHECLIUPYIOIIUE).

140. JIMarHOCTHKYMBI: TIOJy4eHHE M TPUMEHEHHE Ui CepOJUArHOCTUKU HH()EKIHOHHBIX
3a00JeBaHui.

Bompocel k 3adery yTBEp)KAEHbI Ha 3acefmaHuu Kadenpbl MUKPOOHMOJIOrHH, BHUPYCOJOTHH H
umMmyHoJoruu 21 ampenst 2016r. mpoTokosn coBeranuii Kagenpst Ne 5.

POEIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJAKETHOE OBPA30BATEJIbHOE



POEIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJAAKETHOE OBPA30BATEJIbHOE
YUYPEXIEHHUE BBICIHIEI'O ObPA3OBAHUA

«IATECTAHCKHUM T'OCYJAPCTBEHHbBIM MEAUIIMHCKUA YHUBEPCUTET»
MHWHHUCTEPCTBA 3/IPABOOXPAHEHHA POCCUICKOM ®EJEPALIMH

YTBEPXKJAIO
IIpopexTop mo yuebHoii padborte

P K. Ilax6aunos

AHHOTAIMA PABOYEN ITPOT PAMMBI
1o aucuumuinee «MUMmMyHo10rus»

Hnpexc nucuunnunsl — b1.b.24

CrneunanpHocTs: - 31.05.02 IleanaTpus

YpoBeHb BbICIIETO 0OPa30BAHUS: CHIELHAJHTET
KBamudukamms BeIMyCKHUKA — BpAY-NeAUATP 001Ieil MPAKTHKH
DakynbTeT: NEAUATPHIECKHH

Kadenpa Mukpo61o10ruu, BUpPYyCOJIOrHH 1 HMMYHOJIOTHH
dopma oOyueHus: OUHas

Kypc: 2, 3

cemectp: VI

Bcero tpynoémkocts: 3 3.e./ 108 uacos

Jlexuuu - 16 yacos

IIpakTuueckue 3anATus - 48 yacos

CamocrositenbHast pabota crynenta 44 yaca

®opma koHTpOINA: 3a4eT B VI cemecTpe

MaxaukaJja - 2019



1. IEJIA U 3AJAYU OCBOEHMA JUCIUITIJIMHBI

Hens - mnpenonaBanust mucuuiuinHbl «MMMyHONOrHMs» Ha Jse4eOHOM (akKylIbTeTe
ABJISIETC (POPMHUPOBAHUE Y CTYAEHTOB COBPEMEHHBIX NMPEACTABICHUN O CTPOCHHUH U (DYHKIHH
MMMYHHON CHCTEMBL, XapakTepe HMMYHONATOJOTMH Y B3POCHBIX MALMEHTOB, 3THOJOTHUH,
NaTOreHe3e, METONaX KIMHUYECKOW, WHCTPYMEHTaNbHOH M J1abOpaTOPHOH AMArHOCTUKH, a
TaKXKe JICUEHNH U IPOPHIAKTHKE HIMMYHOIE(PHUIIUTHBIX COCTOSHUI U aJIJIepronaToIOruu.

3apaun:

- ¢dopmMupoBaHME 3HAHHMHA O CTPyKType M (YHKIUH HMMYHHOH CHCTEMbI 4EJIOBEKa, €€
BO3PACTHBIX ~ OCOOEHHOCTSIX,  KJIETOYHO-MOJIEKYJSIPHBIX ~ MEXaHW3Max  pa3BUTHA U
(YHKLMOHMPOBAHNS MMMYHHOH CHCTEMBI, OCHOBHBIX 3Tallax, THIAX, T€HETUYECKOM KOHTpPOJIE
MMMYHHOTO OTBETa, METOAAX UMMYHOJUATHOCTUKU.

- (opMupoBaHHe 3HAHWIA M YMEHHH MO NMPUMEHEHHIO U OLIEHKE Pe3yJIbTaTOB JabOpaTOPHBIX
METOZIOB HCCIIEIOBAHUSI TPU HUMMYHOAE(PHUIHUTHBIX COCTOSHUSX, AJUIEPTHUYECKUX W APYTUX
UMMYHOOIIOCPEIOBAHHBIX 3a00JIEBAHUSIX .

- (popmupoBanue 3HaHUH O nepBUYHBIX HMMYyHORepuuTax, BUY-undexunu, CITH /e u npyrux
BTOPUYHBIX UIMMYHOZE(PUILIUTHBIX COCTOSTHUSIX.

- (QopmupoBaHuMe 3HaHMI O TPynmax KPOBHM U METOAAX OINpPENeNeHUs] TPYIIOBOH
npunaanexxkHoctd ABO u Rh.

- (popMupoBaHUE 3HAHHUN O THIEPUYBCTBUTEIBHOCTH, Kiaccupukauuu ee no KymoOcy-/lxemny,
STHOJOTMU M maroreHe3e [-V THUIIOB T'HIEpUyBCTBUTENBHOCTH, MPHUHIUMNAX JaOOpaTOPHOM
JUArHOCTUKH.

- opMHUpOBaHNE 3HAHUH O TPAHCIUIAHTALIMOHHOM UMMYHUTETE, MPUHLIUIAX 1MOx00pa JOHOpa U
PELMITNEHTA, PEaKLUsAX OTTOPKEHUs TPAHCILIAHTATa.

- (hopMupOBaHHE 3HAHUI O TOJIEPAHTHOCTH U Ay TOUMMYHHUTETE.

- (hopMupOBaHHE 3HAHUI O MPOTUBOOIYXOJIEBOM HMMYHHTETE.

2. IEPEYEHDb IIVIAHUPYEMBIX PE3YJIBTATOB OBYUEHUA

HaumenosaHnue
KaTeropuu
(rpymmbr)
KOMIIETEHLIU
1 2
Oo0mexkyabTyp- OK-1: cnoco0HOCTB K a0CTPAKTHOMY MBINLJIEHUIO, AHAJIU3Y, CHHTE3Y
HbIE
KOMINEeTeHUHUH | - 3natb: CTpykTypy W QYHKIMM WMMYHHOW CHCTEMBI YEJIOBEKa, €€
BO3PACTHBIE OCOOEHHOCTH, KJIETOYHO-MOJIEKYJSIPHbIE MEXaHU3MBI Pa3BUTHUS U
(YHKIMOHMPOBAHUS HMMMYHHOW CHCTEMBI, OCHOBHBIE 3Tallbl, THIIbI,
TeHEeTHYEeCKUIH KOHTPOJIb UMMYHHOI'O OTBETa, METOAbl HUMMYHOAMAarHOCTUKH,
YMeTh: NOJB30BATHCS YIEOHON, HAYYHOM, HAYYHO-TIONYJISIPHON




JUTEPaATypoi, ceTbio MHTepHET Miist mpoheCCHOHATBHON NeSITEIbHOCTH

Baaners: 6a30BBIMH TEXHOJIOTHSIMH IIpeoOpa3oBaHus HHPOPMALIUH:
TEKCTOBBIE, TAOJMYHBIC PEAAKTOPHI, MMOUCK B ceTH MIHTEpHET

OK-5: roTOBHOCTb K CAMOPA3BUTHIO, CAMOPEATH3ALIHH,
€caMo00pPA30BAHUIO, HCIOJIB30BAHHIO TBOPUYECKOI0 MOTEHIIHAJIA

3uatb: OCHOBHbBIE AOCTHUIKCHUS B UMMYHOJIOTUH

YMmeTb: MOIB30BaThCs YIEOHOM, HAYYHOH, HAYYHO-TIONYJISIPHON JIUTEPATYPOH,
ceTbio MHTepHET 1st IpodheCCHOHATBHON AeSITETbHOCTH

Bananers: 6a30BBIMH TEXHOJOTHSIMH IIPpeoOpa30BaHus HHYOPMALIUH:
TEKCTOBBIE, TAOJMYHBIC PEAAKTOPHI, MOUCK B ceTH MIHTEpHeT

Obmenpodeccu
OHAJIbHbBIC
KOMIICTCHIIMHU

OIIK-1: roroBHOCTH pemiaTh CTAHAAPTHbIE 3a4a4H NpodeccHOHATbHON
AesITeJIbHOCTH c HCNOJIb30BAHHEM HH(POPMALMOHHBIX,
oubauorpaguuecKkux pecypcoB, MeIHKO-0HOJOTHYECKOH TEPMHHOJIOTHH,
HH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHI H Y4€TOM OCHOBHBIX
TpeboBaHHH HH(OPMAITMOHHOU 0€30MACHOCTH

3HaTB: pelIeHne CTAaHAAPTHBIX 33124 NMPO(EeCCHOHANIBHON AEATEIBHOCTH C
UCTIOJIb30BAaHNEM HH(POPMAITUOHHBIX, OUOIHOrpadUIeCKUX PeCypCcoB, MEIHKO-
OHMONIOrnYecKoll TEPMHHOIOTUH, HHPOPMALTMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH U Y4ETOM OCHOBHBIX TpeOoBaHM HHPOPMALIMOHHOM
6e301acHOCTH

YMeThb: HCIIONIB30BATh CYILIECTBYIOIINE W HOBEHIITNE WH(POPMALMOHHBIE
TEXHOJIOTHHU

Baaners: BIaneTh UMMYHOJIOTHUYECKOH U MEIUKO-OHOJIOTUIECKOM
TEPMUHOJIOTHEH ¢ ydeToM TpeboBaHui O€30MaCHOCTH

OIIK-S: cnoco0HOCTH U FTOTOBHOCTHIO AHAJIU3UPOBATH Pe3yJbTAThI
CO0CTBEHHOIi 1eATeJIbHOCTH ISl MPEeAOTBPALIeHHs NPOodecCHOHANBHBIX
omuOoK

3HaTh: mnpaBmia paboThl B JIe4eOHBIX M JUATHOCTHYECKHUX IMOMEIIEHUSIX
MEAWIMHCKUX OPTaHM3alHiA WMMYHOJIOTMUECKHE METOAbl JIHAarHOCTUKH
3a00eBaHMii, B COOTBETCTBUH C TPEOOBAHUSIMU HOPMATHBHBIX JTOKYMEHTOB.

Ymerb: MONB30BaThCA Y4EOHOW U CIELUATBHOH, HAy4HOH JIUTEpaTypoH,
NpaBUJIaMH YCTAHOBJIIEHHbIMU npukazaMu M3 P®, cerbto HMHrepHer.
[IpoBOAWUTH  CpPaBHMUTENBHBI  aHANIW3 TOJIYYEHHBIX U pedepeHTHBIX
PE3YJILTATOB

Baagerb: naHHBIMU [0 HOPMATHUBAM PE3YJIbTATOB PA3IUYHBIX
UMMYHOJIOTHYECKUX HCCIIEOBAHMIA, HaBbIKAMU pabOThl C HOPMATUBHOM
JuTepaTypoi u ceTbto MuTepHer.

OIIK-7: roTOBHOCTB K HCNOJIb30BAHHIO OCHOBHBIX (PM3HKO-XHUMHYECKHUX,
MATEMATHYECKHX H HHBIX €CTECTBEHHOHAYYHBIX MOHATHH H METOA0B NPH
pelmeHHH Npo(hecCHOHAJBbHBIX 3a1a4

3HaTh: CylIecTBYIOINE HOPMATUBHbIE €CTECTBEHHO-HAYYHbIE TOHSTHSI,
METO/bI U NH(POPMALIMOHHBIE TEXHOJIOTHH ITPH PELIeHHH MPOJeCcCHOHATBHBIX
3a7a4.

¥YMeTb: UCNONb30BaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B CUCTEME
o0pa30oBaHUs U MPU pelieHnH MPo(eCCHOHANBHBIX 3a7a4

B.]'la).]eTb: €CTCCTBCHHOHAYYHbIMU MMOHATHSA, METOAAMU U PIH(l)OpMaLII/IOHHbIMI/I
TEXHOJOTHUAMU MPU PELILICHUN HpO(I)eCCI/IOHaJ'IbeIX 3aaay.

IIpodeccuonann




HbI€
KOMINETCHIHH

IIK-5: roroBHOCTB K cOOpPY U AHATH3Y KAJT00 NALMEHTA, JAHHBIX ero
aHaMHe3a, pe3yJbTaTOB 0CMOTPA, JIA00PATOPHbIX, HHCTPYMEHTAJIbLHBIX,
NATOJIOr0-AHATOMUYECKHX H HHBIX HCCJIeA0BAHUI B LeJIsSIX
PACNO3HABAHUS COCTOSIHUSI HJIH YCTAHOBJeHUS PaKkTa HATUYHS WU
OTCYTCTBHS 3200JIeBAHUS

3HaTb: OCHOBHbBIE NPUHLOUIBI U METOABI U METOAUKHU HMMYHOJOTMYCCKOTO
HCCJICAOBAHNS, TUATHOCTUYCCKUEC KPUTCPUH OLCHKH PE3YJIbTaTa

YMmeTb: Mpou3BECTH COOP MEPBHYHOIO UMMYHOJIOIHYECKOTO aHAMHE3a.
3aMoNIHUTh MPOTOKOJ UCCJIEN0BAHMS, TOCTABUTh CEPOIOTHYECKYH0 PEAKLIUIO.

Baagern: CCPOJIOTUYCCKOUMHU METOAAMU UCCIIENOBAHM.

\.\l

ITK-21: cnoco0HOCTB K YYACTHIO B IPOBeJeHHH HAYYHbIX HCCJIeJ0BAHUH

3HaTh: AKTYaJIbHbIC HpO6J’IeMbI MGI[PILII/IHCKOfI HUMMYHOJIOTHHU U OCHOBHBIC
NPUHLOUIBI TPOBCACHUA HAYYHBIX UCCIICAOBAHUA

YmMmerThb: MNPUMCEHATDH Ha NMPAKTUKEC HAYYHBIC 3HAHUA

Baaaers: HOBEHIIUMU METOAAMH M METOIUKAMH JJIsl COBEPIICHCTBOBAHUS
TUArHOCTUKH MH(PEKIIMOHHBIX 3a00JIeBaHIIA

HK-22: roTOBHOCTH K YYACTHIO BO BHEAPEHUH HOBbIX METOA0B U METOIMK,
HANPABJEHHBIX HA OXPAHY 310POBbSI IPAKIAAH

3HATB: TPUHLIUITBI KMMYHOJIOTUYECKONW TUATHOCTHKU UH(PEKITMOHHBIX
3a00eBaHMIi C MPUMEHEHNEM HOBBIX METOJIOB

YMeThb: MPUMEHATh HA TIPAKTUKE HOBBIE METOABI ISl TUATHOCTUKH
UH(EKIMOHHBIX 3a00JIeBAaHUN

BaaaeTs: HOBEHIINMHU METOAAMU UMMYHOJIOTHYECKON U MOJIEKYJISIPHO-
OMONOrHYeCKON JUArHOCTUKU 3a00JIeBaHNI

3. MECTO YYEBHOH JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM

IMPOI'PAMMBbI

Yueonas gucuuminaa « IMMyHOIOTHSI» OTHOCHTCS K OTHOCUTCS K 6a30Bol yactu b1
yuebHoro miana no cnernuaibaoctu 31.05.02 [egnatpus.

Marepuan TUCUUILIHHBI OMMHUPAETCS HA paHee NMPUOOPETEHHbIE CTYACHTAMH 3HAHUS IO
XUMUH, Ouojoruu, OWOdTHKE, OMOXMMHH, WCTOPHH MEIULIUHBI, THCTOJIOTUU, SMOPUOJIOTHH,
LIUTOJIOTUH, JIJATUHCKOMY SI3BIKY.

Pasz( €J1bl JHCHHUIIJIHHDbI «I/IMMyHO.]'IOFI/IH»

No HaumeHoBaHue pa3aesioB
1 | Ummynurer. Bunbl uMMyHUTETA.
2 | Bpoxnenueii ummysnTeT. Hecneunduueckne pakTopel BpOXKIAEHHOTO MMMYHHTETA.
3 | UmmyHHas cucremMa. MIMMyHOKOMIIETEHTHBIE KJIETKH.
4 | Aarurensl. Knaccuduxauus. Bunbsl. CBolicTsa.
S | DHporeHHble UMMYHOPEryJIATOPbI. I 'yMOpaabHBIN U KJIETOUHBIH HMMYHHBIN OTBET.
6 | Aarurena. Kiaccel UMMyHOTTIOOYJIMHOB.
7 | Ceponoruyeckas qHarHocTHKa HHQEKIIMOHHBIX OOIe3HEH.
8 | UmmyHosornueckast naMsatb. MMMyHOIOrn4eckast TOJIepaHTHOCTD.
9 | Annepruyueckue peakim.
10 | TpaHcrianeHTapHbINH, TPOTHBOONYXOJIEBbII HMMYHUTET.
10.1 | AyTonMMyHHBIE peakiiuu 1 3a00IeBaHMSI.
10.2 | MeTonsl BccaenoBaHusl HIMMYHHOTO cratyca. UMMyHOnebUIuThI.
10.3 | I[TpuHUIMTIBEI IMMYHOTPONIHOH Teparnuu. UMmyHOnpoduIakTHka.




MexaucuunjiuHAPHbIE CBSI3H c o0ecrneynBaeMbIMH (moceayoImWMMH)
AVCHHILTHHAMH
Ne Ne pa3aesioB 1aHHOM AUCHHMMJIMHBI,
HeO00XO0AHMBIX /ISl H3Y4YeHHUsI
HaunmMeHoBaHHE o0ecneynBaeMbIX (MOCJTETYIOIIHX)
Ne olecreunBaeMbIX AHCHHIIHH
n/n (mocJjiexy0mmx)
AHCIHTLIHIH 12| 3] 4|5 | 6|7
1 | HopmanbHas ¢usnonorus + + - - - - -
2 | buonorus + + - - - + -
Tluctonorus, smMOpuonorys,
3 - + + + - - -
LIUTOJIOTUsI
4 | MukpoOuosorusi, BUPYCOIOTHSI + + + + - - -
5 | [atonoruueckast pu3uoIOrHs - + + + + - +
6 | Papmakonorus - - - - + - +
7 | buoxumus - - + + + - +
8 | IlaTomornueckast aHATOMUSI - + - - - - +
9 | Uadexunonnble 6one3HI + + + + - - +
10 | AKy1epcTBO U TMHEKOJIOTHs - + + + + - -
11 | JlepmaToBeHEPOIOrHUs - + + + + - +
12 | Knunnueckasi papmMakosorust - - - - - - +
13 | Tepanus + + + + + + +
4. TPYIOEMKOCTh YUYEBHOW JUCHUILIMHBI W BUJAbI KOHTAKTHOM
PABOTHBI
Buabi padoTni Bcero uyacos
VI
1 2 4
KonTakTHas pabora (BCero), B TOM HHCIE:
AynuropHas padota 64 64
Jlexumu (JI) 16 16
IIpaxkTrueckue 3ansatus (113), 48 48
Cemunapsl (C)
Jlaboparopubie padots (JIP)
Breayauropnas pabora
CamocrosiTenpbHass pabora oOydaromerocs 44 44
(CPO)
Bun npomexytounoii | 3auer (3) 3 3
aTTeCTallNU
HUTOro: OOmas | yac. 108 108
TPYAOEMKOCTb 3.e. 3 3




Pa3zgennl aucuunauHbl (MoayJisi), BHABI Y4eOHOIl [JesAiTeIbHOCTH H (POPMBI TeKyIlero

KOHTPO.JIsA

5. CTPYKTYPA U COJAEP)KAHUE YUEBHOU JUCIUILTAHBI

No
cemecTpa

HaumenoBanue
pasaena AMCHUMIUHBI

OueHouHble cpeacTBA AJISI TEKYIIEro
KOHTPOJISAA
ycrneBaemMoCTH

I3

CPO

BCEro

3

7

8

4/5

Hmmynurter. Buabl
UMMYyHUTETA.
BpoxxneHHbli
UMMYHUTET.
Hecnenuguyeckue
(akTOpBI BPOXKIEHHOTO
UMMYyHUTETA.

10

TecTel, cUTyalUOHHBIE
33124y, KOHTPOJbHbIE
paboThI, YCTHBIH OMpOC.

4/5

HmmyHHas cucrema.
HMMYHOKOMHGTGHTHBIG
KIJICTKH.

10

4/5

AHTHUTEHEL

Knaccupuxauus. Bunst

CsoiicTBa. AHTHUTENA.
Kimacchr
UMMYHOTJIOOYJINHOB.

14

4/5

OHJIOreHHbIE
UMMYHODETYJIATOPBI.
I'ymopanpHblil 1
KJIETOYHBIH UMMYHBII
OTBeET.

12

-//-

4/5

Ceponoruveckas
JIMAarHOCTHKA
UH(EKIIMOHHBIX
OoJe3HEN.

15

4/5

Knunnueckas
UMMYHOJIOTHSI.
Hmmynonoruueckas
MaMsTh.
HNmmynonoruueckas
TOJIEPAHTHOCTb.

15

-//-

4/5

TpancnaneHTapHbIN,
MPOTUBOOIYXOJIEBBIA
UMMYHUTET.

4/5

AJneprudyeckue
pPeaKIMu.

-//-

4/5

Mertoas! uccnenoBaHus
MMMYHHOTO CTaTyca.
NmmyHOMEUIIUTEL
AyTOUMMYHHbIE
peakuuu u
3aboseBaHusL.

13

-//-




10 4/5 [Mpunnmmnet 1 6 2 -//-
MMMYHOTPOITHON
Teparuu.
NmmyHOnIpodrakTuka.
Hroro 16 48 44 -//-

6. BUAbI KOHTPOJIS: 3auer B 6 cemecTpax

3aB. kajeapoii

(C.M. Omapoga)







