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1. ean 1 3a1a4M 0CBOEHHUSI TUCITHIIINHBI

Ilenvro w3ydyeHus IOUCLUIUIMHBL SIBIIsETCS (POPMHUPOBAHUE Yy aCHHUpaAHTA YIIyOJIEHHBIX
3HaHUH B oOjacTu OO W KIMHUYECKOM HWMMYHOJOTHMH W aJUIEpProJIOTUH, HU3ydeHHE
TEOPETUYECKUX M METOI0JIOTHYECKUX OCHOB CIELHATbHOCTH, IIMPOKON (yHIaMEHTaIbHOU
MOJATOTOBKH B COBPEMEHHBIX HAIPABICHHUIX MEIUKO-OMOIOIMYECKON HAYKH.

3aoauu:

1. VYrnybneHHoe W3ydyeHHE AHATOMUYECKOTO CTPOCHHMS M MEXaHU3MOB (YHKIMOHHPOBAHUS
UMMYHHOH CHCTEMBI, MEXaHHU3MOB BpPOXKICHHOTO M TNPHOOPETEHHOIO0 HWMMYHHTETA,
MCXAaHU3MOB pPAa3BUTUA aAJJICPTHUUYCCKUX peaKuHﬁ, 3BOJIIOIIMOHHBIX AaCIICKTOB 3allUTHhI,
MCTOPHU HMMYHOJIOTUY U JIMYHOTO BKJIA/Ia €€ BBIIAFOLINXCS IS TEIICH.

2. OBJIaI[eHI/Ie HaBbIKaMH .Ha60paTOpHBIX MCTOHOB HCCICAOBAaHHA B HMMYHOJOIrun C
UCIIOJIB30BAHUEM  PA3JIMYHBIX  OKCICPUMEHTANBHBIX MOJENEed ¥  COBPEMEHHOIO
obopynoBaHus.

2. MecTto nucuumiinHbl B ctpykrype OITOII

Huctummbaa «mmyHonorus» BXOAUT B paznen brmok 1 «lucuumimuHbl (MOZYIH)»
OIIOII, oTHOCUTCS K BapHaTHBHOW 4acTH, paszen - ooOs3arensbHbie aucuuiuimabl (b1.B.OJ11.)
NOArOTOBKM  aclUpaHToB 10 HampaBieHutro «06.06.01. buonoruueckue Hayku», 10
HarpaBjaeHHOCTH (Mpoduitio) — «IMMyHOIOTHSI».

TpeboBaHus K IpeIBapUTEIBHON MOATOTOBKE:!

JucuunimHa Oa3upyeTcsi Ha 3HAHUAX, YMEHHUSAX M KOMIETEHLHUSAX, MOJyYEeHHBIX
oOydJalomuMcss B BBICIIEM Y4eOHOM 3aBEICHHMM B COOTBETCTBHH C (helepaabHBIMU
roCy/IapCTBEHHBIMU O0pa30BaTeIbHBIMU CTaHJAPTaMU BBICHIETO 00pa30BaHUs IO MPOTrpaMMaM
MarucTparypbl WU CIEUUATUTETA.

N3yueHne OTUCHUIUIMHBI HAIIPaBJI€HO HAa MOATOTOBKY K Clade KaHAUAATCKOTO SK3aMEHa
no aucuuruinae «MiMMyHonorus».

3HaHUS W HAaBBIKM, MOJYYEHHBIE acOUpaHTaMu IpPU U3YYEHUHM JAHHOW IUCLHUILINHBI,
HEOOXOMUMBI TMPU  TOATOTOBKE W  HANUCAHWHM  HAYYHO-UCCIIEOBATENBCKOH  paboThI
(muccepranun) no cneruanbHocTH «03.03.03 — UMMyHOTOTHSI».

3. TpeGoBanus Kk pe3yibTaTamM 0CBOCHHUS Y4eOHOI TN CHUNIHHBI
(koMmeTeHIIUU 00y4YaIerocs, popMupyemMbie B pe3yJibTare 0CBOCHUS U CIUIIINHBI)

[Ipouiecc u3yueHUs: TUCIUIUIMHEI HAMIPaBJICH Ha ()OPMUPOBAHUE DIIEMEHTOB CIICTYIOIINX
koMmrieTeHmi B cootBeTcTBUU ¢ PI'OC no nannomy Hampasnenuto: YK-1; YK-2; YK-3; OIIK-
1; IIK-1; IIK-2; ITIK-3.

TpeOoBanusi K pe3yiabTaTaM OCBOCHHS y4eOHOW JIUCHUIUIMHBI B  KOHTEKCTE
(opMHpyEMBIX KOMITETCHIIUN PUBEACHBI B TaOJIHIIE.



TpeOoBanus K pe3yJbTaTaM 0CBOEHHSI Y4eOHON TUCUUIIMHBI

Ne B pe3ynbrare 0cCBO€HUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 00YJaIOIIUECs JOIKHBI
Nunexc | ConepxaHue KOMIETCHIIUU
n/n 3HATDH YMETb BJIAJIETH

1. YK-1 | CnocoGHOCTH K METO/BI KPUTHYECKOTO - QaHAJIU3UPOBATH - HaBBIKaMU aHaJIU3a
KPUTUYECKOMY aHAIIU3Y U aHaJn3a ¥ OLICHKU JIbTEPHATUBHBIC BAPUAHTHI METOA0JIOTHYECKUX MPOOIIEM,
OLICHKE COBPEMEHHBIX COBPEMEHHBIX HayYHBIX pEIIEHUS UCCIIEIOBATEIbCKUX | BOSHHUKAIOIIUX MPU PELICHUN
HaY4HBIX JOCTHKEHHH, JOCTH>KEHUH, METO/IbI U MPaKTHUYECKUX 3a]a4; UCCIIEI0BATENbCKUX U
TeHEPUPOBAHUIO HOBBIX HJIEH | T€HEPUPOBAHUS HOBBIX HJCH - YMETh pelIaTh MPAKTUYECKHX 337134, B T.4. B
IPU pPEeLICHUN IPU pEeLIeHUN UCCIIEI0BATEIbCKUE U MEXJUCLUIIMHAPHBIX 00JIaCTsIX;
UCCJIEIOBATEIbCKUX U UCCIIEIOBATEIBCKUX U NpaKTUYECKHE 3aJauH, - HaBBIKAMU KPUTUYECKOTO
IPaKTUYECKUX 3a/1a4, B TOM IPaKTUYECKUX 3a/1a4, B TOM TFeHEPUPOBATH HOBBIE UICH. aHaJIN3a U OLIEHKH COBPEMEHHBIX
YHCIIe B YHCIIe B MEXIUCIUITIIMHAPHBIX HAYYHBIX JOCTHKEHUH
MEK M CIUIUTMHAPHBIX o0nacTsx.
001acTsIX.

2 VYK-2 | CnocoGHOCT POEKTUPOBATh | - METO/Ibl HAYYHO- - HCIIOJIb30BaTh IOJOXEHUS U | - HAaBbIKAaMU aHaJIN3a OCHOBHBIX
U OCYILECTBIATh MCCJIEIOBATEIBCKOM KaTeropuu QGuiIocopuu HAYKH | MUPOBO33PEHUYECKUX U
KOMILJICKCHBIE MCCIIEIOBAHUS, | AEATEIBHOCTH; JUId aHalu3a M OLICHUBAHMS | METOJOJOIMUECKUX MPOOIeM,
B TOM YHCJIE - OCHOBHBIE KOHLICIIIH pa3nuyHbIX (HAKTOB U SBJICHUU. | B.T.4. MEKIUCIUIUTMHAPHOTO
MEXIUCLUIUIMHAPHBIE, Ha COBpeMEHHOM (unocopun XapakTepa, BOZHUKAIOUINX B
OCHOBE 1IEJIOCTHOT'O HayKH, OCHOBHBIE CTaIU1 HayKe Ha COBPEMEHHOM 3Talle €€
CHCTEMHOI'0 Hay4HOTO 9BOJIIOLIUM HAayKH, QYHKIIUU U pa3BUTHS,
MHUPOBO33PEHUS C OCHOBAHHUS HAYYHOI KapTHHBI - TEXHOJIOTUSIMH TIJIAHUPOBAHUS B
WCIIOJIb30BAaHUEM 3HAHUU B MHpA. npodeCcCuoHAITBHON
00J1aCTH UCTOPUH U JeSTeIbHOCTH B chepe HaAyUHBIX
bunocodun HaAyKH. MCCIICIOBAHMIA.

3 VYK-3 | ['0TOBHOCTH y4acTBOBAaTh B -0COOCHHOCTH NPECTABICHUS | -CIIEI0BaTh HOpMaM, - TEXHOJIOTUSIMH OLICHKH

paboTe pOCCUICKHX U
MEXKIYHAPOIHBIX
UCCIIEIOBATEIhCKIX
KOJUIEKTUBOB IO PEIICHUIO
HAYYHBIX U HAYYHO-

pe3yJIbTaTOB HAYYHOM
JCATCIIBHOCTU B yCTHOﬁ u
NMMCbMEHHOU (popMme Tipu
paboTe B pOCCHIICKUX U
MEXTYHApOJIHBIX

IPUHATHIM B HAYYHOM
oO01ieHuy npu padbote B
POCCHUICKHX U
MEKTYHAPOIHBIX
VICCIIE/IOBATEIhCKUX

PEe3yIbTATOB KOJUIEKTUBHOM
ACATCIIBHOCTH I10 pemeHmo
Hay4HBIX U HAyYHO-
06pa30BaTeJII>HBIX 3aJa4, B TOM
Yyucse Benyniencs Ha




00pa3zoBaTeNbHBIX 3371249

HCCICI0BATCIbCKHUX
KOJITICKTHUBAax.

KOJUIEKTUBAX C IEIBI0
pELIEeHNs HayYHBIX U HAy4YHO-
00pa3zoBaTeNbHBIX 337124

MHOCTPAHHOM SI3BIKE;
- Pa3TMYHBIMU THITAMU
KOMMYHUKAIWNA pH
OCYILECTBICHUH PaOOTHI B
POCCHUHCKHX U MEKTyHAPOIHBIX
KOJUIEKTHBAX TI0 PEIICHUIO
HAy4YHBIX U HAYYHO-
00pa30BaTeNbHBIX 33]1a4.

OIIK-1 | CnocoGHOCTh -IIPUHIIMITBI AaHATN3a U -COCTaBJIATH IJIaH PabOTHI 1O -HaBBIKaMU PabOTHI C
CaMOCTOSITENTEHO 0000111eHUS pe3yThTaTOB 3a/IaHHON TeMe; ANEKTPOHHBIMU TEKCTaMH,
OCYIIECTBIISITH HAYYHO- HCCJIEIOBAaHHM, COBPEMEHHbIE | -MIPOBOJUTH NH(GOPMAIIMOHHBIN | TaOIUIIAaMU U MTPE3EHTALUSIMU;
HCCICAO0BATCIILCKYHO METOAbI UCCIICAOBAHUA U IIOUCK; -HaBbIKaMU paGOTbI C
JEeSITeNIbHOCTD B CTaTHUCTUYECKOI 00paboTKH -HMCII0JIb30BaTh COBPEMEHHBIE | IpOrpaMMaMH CTaTUCTHYECKON
COOTBGTCTBYIOIHGﬁ JAaHHBIX; OCHOBHBIC UCTOYHUKHU | MCTOABI pCIICHUSA 06pa6OTKI/I JaHHbIX U
po¢eCCHOHAIBHON 00JIaCTH | HAYYHOU MH(POPMALINH U MOCTAaBJICHHBIX 33]1a4; MH(POPMAITMOHHOTO TTOMCKA.

C UCIIOJIB30BaHUEM Tp€6OBaHI/I§I K IpCACTABJICHUIO -IpOBOAUTH CTaTUCTUYCCKUU
COBPEMEHHBIX METOJIOB MH(GOPMaLIMOHHBIX aHaJIU3 JTaHHBIX C
HUCCIICO0BAaHUA U MaTCpHraJIoB. MMPUMCHCHUCM
nH(pOpMaIMOHHO- nH(pOpPMaAITMOHHBIX
KOMMYHUKAIITUOHHBIX TEXHOJIOTHH.
TEXHOJIOTHI
[IK-1 | 'oTOBHOCTH K OpraHU3aliU U | -COBPEMEHHOE COCTOSTHUE -CaMOCTOSITEIbHO [UIAHUPOBATh | ~METOJOJIOTUEN INIAHUPOBAHUS U

IPOBEJICHUIO HA
COBPEMEHHOM YpPOBHE
HAaY4YHBIX UCCIICIOBAaHUH B
00J1aCTH UMMYHOJIOTUH

poOJIEMBI HCCIIEIOBAHUS;
-COBPEMEHHBIE METOIbI
pelIeHUs HayYyHBIX 3a7a4 B
00JacTH UIMMYHOJIOTHH, B TOM
YHCIIe C UCTIOIb30BaHHEM
MEXKTACIUTITTHAPHBIX
MOJIXOJIOB,;

- COBpEMEHHbIE METO/IbI cOopa
1 00paboTKu nH(pOpPMAIUHU B
M3y4aeMOM U CMEKHBIX

HCCIIENOBAHUSA B 001acTh
HMMYHOJIOT'UH,
bopMyIUPOBATH 1IN U
3a/1a4u;

-HaXOJMTh COBPEMEHHBIC
METOANYCCKUC ITOAXOAbI I
pEeIIeHHsI TOCTaBICHHBIX
3a/ay;

-pa3pabaThIBaTh HOBbIC
METOAbI UCCIICAOBAHUS.

MPOBEJCHUS HAyYHBIX
UCCIIeIOBaHM B 001aCTH
UMMYHOJIOTHH, C [EIIBI0
MOJTyYEeHHUSI HOBBIX HAYYHBIX
TaHHBIX, IMEIOIINX
(byHIaMEHTAIBHOE U TPUKJIIATHOE
3HaYEHHE.




o0nacTsx;
- METOAbI OLICHKHN KAa4Y€CTBaA
MOJTYYCHHBIX PE3yJIbTaTOB.

[IK-2 | I'oToBHOCTH K -IpaBuJia MOATOTOBKU -0()OPMHTDH B COOTBETCTBHE C -HaBbIKAMH YCTHOM Mpe3eHTaluu
CaMOCTOSITEIbBHOMY HAyYHBIX MyOJIUKaIHi 1 CYIIECTBYIOIIUMHU HAy4YHOTO JIOKJIa/ia (Ha pycCKOM
o(opMIICHHIO PEe3yIbTATOB IIpE3EHTALNT; TpeOOBaHUSMH HAYYHYIO Y MTHOCTPAHHOM SI3BIKE);
HAyYHOU JESTENIbHOCTH B -TpeboBaHus myOIUKaIUIO B -HaBBIKAMHU IPE/ICTABICHUS
cBOEH MpodecCuOHATBHOM rOCYJapCTBEHHBIX CTAHJAPTOB | OTEYECTBEHHBIN U 3apyOeKHbIM | HAYUHBIX MaTEPUAIOB B BUJIE
obnactu K 0(DOPMIICHHIO OTYETOB O JKypHAIT; Hay4HBIX MyOTHKAIIHH;

HUP u npyroi nHayuynon -IIPEACTAaBUTh HAYYHBIC -HaBBIKAMU I1OJATOTOBKU
JOKYMEHTAIUH 110 pe3yNbTaThl B BUJIE AOKIIA/A; OTYETHOW HayYHOU
pe3ysbTaTaM UCCIEAOBAHUM. -COCTaBUTh OTYET 10 JOKYMEHTAIMH 10 pe3yIbTaTaM
pe3yJibTaTaM MCCIIEIOBAaHUN B | UCCIIEIOBAaHUM B CBOEH
cBOEH MpodecCHOHATBHOM npodeccuOHaTBLHON 00JIaCTH.
00JacTi B COOTBETCTBUU
roCyJapCTBEHHBIMH
CTaHJapTaMH.
[IK-3 | I'oTroBHOCTH K -OCHOBHBIC TIyTH U MPUHIUIIBL | -BHEJIPSATH HOBBIE METO/IbI -HaBBIKAMH MTPUMECHCHHUSI

MPAKTHYECKOMY
HCIOJIb30BAHUIO TIOJTYYEHHBIX
HAy4YHBIX Pe3yIbTaTOB

anpoOanuy U BHEAPEHUS
pE3yAbTaTOB HAYYHBIX
HCCIENOBAaHUN B
MPAKTUYECKYIO ACSITEEHOCTD.

HCCJICTOBAHUS B
HCCIIEIOBATENIBCKHUI TTPOLIECC;
-MICTI0JIb30BaTh HOBEIC
Hay4YHbIE JTaHHBIC B
HICCIIEN0BATEILCKON U
MPENOAABATEIbCKON
JIeSITENLHOCTH.

MOJTYYEHHBIX HAYYHBIX
pe3yIbTaTOB B
HUCCIIE0BATENbCKON U
MPEINOJaBaTENbCKOU
JIESITEITLHOCTH.




4. CTpyKTypa H conep:KaHHe JUCIHUIITHHbI
4.1. O0beM TMCUMILTHHBI M BU/IbI Y4eOHOH padoThl

Tpyno€MKoCcTh yueOHON Harpy3ku oOydaromierocs Ipyu OCBOCHUU AAHHOW JUCHUIUIMHBI

cocrapiseT 11 3aueTHbIX eaunull (396 4acoB) U pactpeaensieTCs CIeayIONUM 00pa3oM:

Buj yueOHoii pa6oThI Odnem
y P yackl / 3.e.
KonTakTHas pa6oTa c npenoaaBareiieM (Bcero) 126 /3,5
B mom uucne:
Jlexrun (JIek) 36/1
[Mpaktuyeckue 3ausatus (I1p) 7212
[TpoMeKyTOUHBIH KOHTPOJIb (3a4€ThI) 18/0,5
BHeayautopHas camocrositejibHas padora (CP) 234/6,5
Hrorosrlii koHTpoJIb (KJ) 36/1
[ToaroroBka k crave u caada KaHIUAaTCKOTO 36/1
JK3aMeHa
OO01mast TPYA0EMKOCTH 396/ 11
4.2. Coaep:xxaHue TUCHHILINHBI
Ne
w/ Ha3sBanmue pa3iena Coaepixanue pasgena
1. Tlpenmer u 3amaumn Nvmmynuter u ero onpeneneHue. DOyHKIMA HMMYHHOH
UMMYHOJIOTHH cucteMbl. ['eHermueckuii romeocta3 U (QOpMBI  €ro
HOJIICpyKaAHUSL.
2.  Ucropus pa3Butus [IpencraBneHus 0 3aMUTHBIX PEAKIUIX B AaHTHYHOE BPEMS U B
WMMYHOJIOTUH CpenneBekoBne. Pabotsl ["anena, ['unmokpara u [enbca.
l'unoressr ABunieHHbl. PaboTsl J.J[>)keHHEpa Kak mpeaTedn
uMmmyHostoruu. Pa6oter P.Bupxora u FO.Konreiima n
JI.ITacTepa. BO3HUKHOBEHHUE U Pa3BUTHE UMMYHOJIOTUU U
ajuieproioruu. Pa3BuTrue MUMMYHOJIOTUH U aJJIEProJioruu B XX
B. COBpeMEHHBIH 3Tall B pa3BUTUU HMMYHoJoruu. HoGeneBckue
IPEMUH 110 PU3UOJIOTUU M METUIIMHE B 00JIACTH UMMYHOJIOTHH.
3. BpoxneHHbIH Posib  ¢akTOpOB BpOXKIEHHOIO HMMMYHHMTETa B 3alIUTE OT
UMMYHHUTET. MH(QEKIMOHHBIX U HeWH(EKIHOHHBIX areHToB. Kierounbie
Muenouanbsie KIeTKH  (aKTOpbl  BPOKIACHHOTO HMMYyHUTeTa. (OCHOBHBIE JTallbl
KaK OCHOBa AHTUTEH- He3aBUCUMOHN MU PepeHIMPOBKU cucTeM (aroluToB
BPO’KIEHHOTO U ECTECTBEHHBIX KHIJIEPOB, MAapKEpPHbIE U PELENTOPHBIC
MMMYHHTETA CTPYKTYpBHI, IPOAYLHUPYEMbIE (bakTopsI, GyHKIIH.

Jlumpormrel- kwwiepsl  (NK-  kierku). Ponp  KieTOWHBIX
(aKTOPOB €CTECTBEHHOM PE3UCTEHTHOCTH B CHEIU(DUUECKHUX
UMMYHOJIOTHUECKUX peakuusx. Helrpodunsl u 303uHO(UIBL.
Tyunble ximeTkn W 0a30¢uiabl. MOHOIMTHEI W Makpodarw.
HennputHbie kietku. KieTkw, BOBIEKaeMble B HWMMYHHBIC
MPOLIECCHI TP BOCHATICHUU.

Pacrio3HaBaHue UYy)KOro B CHCTEM €  BPOXJEHHOTO
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ummyHutera. 10ll-mogo6ubie  perenTopbl.  JIeKTHHOBBIE U
JIpyrue MeMOpaHHBIE MATTEPH-PACIO3HAIONINE PEIENTOPHI.
[luronna3mMaTHUecKre MaTTEPH-PACIIO3HAIOIINE PEIEITOPHI.
AKTI/IBaLII/I}I KJICTOK BPOXJICHHOI'O UMMYHHUTCTA. buonornueckas
OITACHOCTH, €€ MAPKEPHI U PEAKINSA HAa HEE€ OPraHN3Ma.

Knerounsie
MeXaHH3MBI
BpPOKJICHHOTO
MMMYHUTETA.

Monekynbl aare3un. CelneKTUHBI U X PelenTopbl. HTErpuHBI
U HUX perenTopbl. XeMOKHHBI U UX PEHENTOpPbl. DMUTpanus U
xemoTakcuc. dDaromuro3. Anre3us (aronuroB K OOBEKTaM
daromuroza. Ornconusanus. PemenTopsl UIsi  OTICOHHHOB.
AxTHBars  (arolMTOB TOCIE CBS3BIBAHUA C OOBEKTOM
daronuroza. dopMupoBaHWE U  CO3peBaHUE (PArocoMmsl.
Bakrepuniunnas ¢ynkuus ¢aromurtoB. Kucinopoa-zaBucumsbie
daxTopsl OakTepunmaHOcTH. OKCHI a30Ta U €T0 TPOU3BOTHBIC.
Kucnopoa-HezaBucumblie (baxTops OaKTEepPULIUHOCTH.
CekpeTopHass ¥  KWUIEPHas  aKTHBHOCTh  (haroIuToB.
Jlerpanynsmus ¢aromuTos.

Bpoxnennblii
I/IMMYHI/ITGT nu
TuM(OUTHBIE KIETKH

EcTtecTBeHHBIE KWILIEPHI, U pa3BUTHE U romMeocTa3. Pementopsr
€CTECTBEHHBIX KHWJIJIEPOB. OS¢ dexropHbie byHKIAN
€CTECTBCHHBIX KHJIJIEPOB: KOHTaKTHBIN LIUTOJIN3,
[IUTOUTHYECKUI IMMYHHBIM CHHAIIC, MEXaHU3MbI KOHTAKTHOTO
nuromm3a. Perymsimusa Gynakuit NK-kimetox.

I'ymopanbHbIe
bakxTopsI
BPO>KJCHHOTO
MMMYHUTETA

Kommiement. Tpu cTapToBBIX NyTHM aKTHBAalUMK KacKaaa
KOMIUIEMEHTa. AKTHUBaIUs 1O  aJIbTEPHATUBHOMY IIyTH.
AKTHBalMsI 1O  JIEKTHHOBOMY  IyTH. AKTHBauus 1O
KJlaccuueckoMy myTH. DopMupoBaHHe MEeMOpPaHOATAKYIOIIETO
KoMIUIekca. MHruOWTOpHI  Kackajga KOMIUIEMEHTa. Poiib
KOMILJIEMEHT-3aBUCUMBIX MPOIIECCOB B MMMYHHOM 3allUTe U
noBpexxaeHnn. benkn octpoit (a3el Bocmanienus. [leTpakCuHBI.
C-peakTuBHBI O€JIOK M CBHIBOPOTOUHBIM aMHJIOUIHBINA P-
KOMIIOHEHT. JIpyrue nerpakcuHbl. bBHOreHHbIE  aMHUHBI.
JIunmmoaeie MEINATOPHI. Pons dakropa aKTUBaIlUU
TPOMOOIIUTOB. DUKO3aHOUABI U UX (OPMUPOBAHNE.

[uToxkuHbBI

OO0masi xapakTepucTuka NUTOKMHOB. (OCHOBHBIE CEeMEHCTBa
LIUTOKMHOB M CEMEICTBAa MX pEUenTopoB. BHyTpHKiIeTOUHas
repegaya CurHajga Opu JEUCTBUM LMTOKMHOB. LlMTOKMHOBas
cetb. HWutepdeponsr TumoB 1 u III. HuTepdepon-ramma.
LUTOKMHBI,  perymupylomue TIeMomod3 U JUMQOIods.
[IpoBocmanurensHble TUTOKUHBI. CeMEeMCTBO (hakTopa HEKpo3a
omyxonei. benku cemelictBa uHTepieiikuHa-2. CeMelncTBO
uHTepielikuHa-4. Ponp uHTEpinelikuHa -17 B perynadnuu
BPOXKIEHHOTO M MNPUOOpPETEeHHOro HUMMYyHHTETa. (PPeKTh
[IUTOKHUHOB ceMencTBa WHTEepJIeKnHa-12.
NmmyHoperynaTtopHas pojib cemeiictBa uHTepieiikuHa-10.
[{uTOKMHBI U POCTOBbIE (PAKTOPHI B PETYJSALUU BOCHAICHUS,
Mop(horeHesa u TKAaHEBOW peraparivi.

8.

[TpunobpereHHbIi
(amanTUBHBIN)
UMMYHHTET

CpaBHeHHE  TPUHIUIOB  pacro3HaBaHUS B CHCTEMax
BPOXKJIEHHOTO M NPUOOPETEeHHOTO0 MMMYyHHUTETA. [lepBUYHBI U
BTOPUYHBIH UMMYHHBIM OTBeT. MMMyHOJIOrMYEcKass TaMsTh.
[IpuHUMNBI OpraHU3alud CUCTEMbI aJAITUBHOTO UMMYHHTETA.
WHCTpyKTUBHAS M KJIOHAJIbHO-CEJNEKIIMOHHAs Teopuu. PaboTsl
®.M.bepnera, C.Tonerassl, b.I'ayposunia u H.K.-Epne
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9. Ilousrue auTureHa

AHTHTEHBI: oTIpeieNieHne U Kiaccudukanuu. AyTo-, U30-, ajlio-
U KceHoaHTUreHbl. IloHsiTHE aHTHUI€HHOU ACTCPMUHAHTBI
(oruromia). OmbiTel O. ¢on bepunra um K.JlammmreitHepa.
THousTus rarTcHa n HOCHUTCJIA. AHTUTEHHOCTH )41
UMMYHOT€HHOCTb, WX KpuTepuu. CrnenupuyHOCTh aHTUTECHOB.
Cynepanturensl. T-3aBucuMbie U T-HE3aBUCHMBIC aHTUTECHBI.

10. Monekynbl, KJIETKHA U
OpraHbl CHCTEMBI
MPUOOPETEHHOTO
UMMYHHTETA

NMmyHOTTIOO Y TMHOBOE CyIepCeMECTBO, OpraHu3arus
UMMYHOTTIOOYJIMHOBOTO ~ JIOMeHa. VIMMYHOTJIOOYIHMHBI, HX
CTOpOEHUE, KIIACChl, BADUAHThl OPTaHU3ALUN TSKEIBIX U JIETKUX
ueneil. [loHsTrs U30TUIIOB, aTIOTUNIOB U UAMOTHUIIOB. [loHsATHE
U CTpyKTypa mnaparoma, (axkTopbl, ONpEAENsomne ero
CenupUIHOCTh. [ eHeTHUeCKne MEXaHW3Mbl BO3HUKHOBEHUS
pa3HooOpa3uss  aHTHTEN. DYHKIMOHAIBHBIE OCOOCHHOCTH
Pa3JIMYHBIX U30TUIIOB AHTUTEIL.

AHTHUTEH-pacnio3Haromue peuentopsl T- u B-kierok. X Tumbl
u MexaHusMmbl (popmupoBanus. Kopeuentopsl T- u B-kierox,
YYaCTBYIOIIME B PACIIO3HABAHUM AHTUI'EHA U Mepefavye CUrHaia
(CD3, CD4, CD8, CD79a, CD79b, CD19, CD21, CD81).
[Tonssitue o T- m B-mumdonmrax M WX POAM B peEaKIHUAX
aJaNTUBHOTO MMMYyHHUTeTa. LleHTpanpHBIe M mepudepudecKkue
OpraHbl HIMMYHHTETA.

11. TI'nmaBHBIN KOMIUJIEKC
TUCTOCOBMECTUMOCTH

Uctopus otkpeitus. Pabotsr k. Croamna u I1.Topepa. ['maccsr
moiekyn MHC. Xapakrtepuctuka mosekyn MHC 1 kmacca:
CTPYKTYpa, MOJKIIACCHI, JTOKATU3AlMs Ha KJIETKaX U B COCTaBe
nokyca MHC-anturenoB. Ponp anturenoB MHC-1I B xonme
UMMYHHOTO OTBeTa. | UMOTE3bl 00 aabTePHATUBHBIX (PYHKIIHMSIX
MHC-I. Xapakrepuctuka wmosekyn MHC-II: crpykrypa,
MOJKJIACChl, JIOKaJU3alMs Ha KJIETKaX M B COCTaBe JIOKyca
MHC-anturenoB. Pons anturenoB MHC-11 B xone uMMyHHOTO
OTBETA. Meronsl OmpeAceHus MHC-aHTUTeHOB.
Hacnenosanue MHC-aHTUTE€HOB M UX accollMalys ¢ pa3BUTHEM
uMMyHonaTtojoruii. Xapakrtepuctuka monekyn MHC-III n ux
UMMyHOOHOJornueckor posu. Pabots! P.Ilunkepnarens.

12. T'ucromorus opraHos
MMMYHHOH CHUCTEMBI

OO01ast XxapakTepUCTUKa CUCTEMbI KPOBETBOPEHUSI 1 UMMYHHOMN
3amuTel.  LleHTpanbHBIE ~ OpraHbl ~ KPOBETBOPECHUS  H
UMMYHOT€HE3a.

Koctabiit Mmo3r. O6mas xapakrepuctuka. CTpoeHHe, TKaHEBOU
cocTaB W (YHKIMH KpacHOTO KOCTHOro Mo3ra. Tumyc.
OMmOpuoHanpHOE pa3Buthe. Pons B mumdomnosse. CtpoeHue u
TKaHEBOW COCTaB KOPKOBOTO M  MO3IOBOTO  BEIIECTBA.
Backynsapuzanus. CtpoeHne U 3Hau4€HHE T'€MaTOTMMHYECKOTO
Oapbepa. BpemeHHas (akmuAeHTanbHAs) ©  BO3pacTHas
MHBOJIIONMS TUMYCa. DNUTENUANIbHbIE CTPYKTYPhl TUMYyCa U UX
pOJIb.

[Tepudepuyeckue opranbl KPOBETBOPEHHUS U UMMYHOTE€HE3A.
Cenezenka. CtpoeHue u TKaHeBOM coctaB. KpacHas u Oenas
nynerma. T- wu  B- 30HBL. KpoBocHaOXkeHHE CeEJIe3EHKH.
CtpykTypHBIE U (QYHKIHMOHAIbHBIE OCOOCHHOCTH BEHO3HBIX
cuHycoB. HHepBanus.

Jlumparuueckue y3npl. OOmas Mopdo- (yHKIMOHANBHAS
xapaktepuctuka. CTpoeHrne M TKaHeBOW coctaB. KopkoBoe u
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MO3roBO€ BEIECTBO, MAapakopTUKajbHAas 30HA. Mx Mopdo-
(GyHKIMOHATIbHAS XapaKTEPUCTUKA, KIETOUYHbIA cocTaB. T- u B-
30HBI. CHUCTEMA CHHYCOB.

Jlumpounnneie 00pa3oBaHUS B COCTaBE CIM3UCTHIX O0OJOYEK:
CTPYKTYpBI JTUMQOTIOTOYHOTO Kosblla Bambaeiiepa-Iluporosa,
[leitepoBbr  Omsamku, PabpunmeBa Oypca U anneHAMKC,
AMM@(aTHYEeCKUe Y3€JIKM B CTEHKE BO3JYyXOHOCHBIX MyTeH U
JIpYrux opraHosB. VX cTpoeHue, KJIETOYHBIM COCTAB U 3HAYCHUE.
JlumpounHas TkaHb, CBI3aHHAS C KOXKEH.

Peuupkynsanus KJIETOK MMMYHHOH CHCTEMBI KaK CTPYKTYpPHO-
(YHKIMOHAJIBHOTO IPUHIIMIIA OPraHU3allMi UMMYHHUTETA.

13.

Co3peBanue u
muddepenmponka B-
TUM(OITUTOB

AHTUTCH-HE3aBUCHMBIA W aHTUTCH-3aBUCUMBIA  JTaIlbl
muddepennupoBku  B-knetok. KpacHbIi KOCTHBIH MO3T Kak
MECTO aHTUTEH-He3aBHCUMOro »stama auddepeHunpoku B-
kieTok. KpoBeTBopHOE MUKpPOOKPY)KEHHE U €ro poib B
muddepentmporke B-mumponuros. L{uTokuHb 1 MeMOpaHHBIE
Mapkepel, peryiaupymoomnme auddepeHuupoBky  B-kierok.
I'enernueckue cOOBITUS M ITUTOJIOTUYECKUE ACTIEKThl aHTUTCH-
He3aBucuMoOro dtana auddepeHuupoBkn  B-nmumdonuTos
(panHss nmpo-B-kieTka, nmo3aHas npo-B-kineTka, panHss npe-B-
KJIETKa, O31Hss npe-B-kierka, He3penas B-knetka, 3pesnbiii B-
auMGONHT). AHTUTEHBI U MapKephl B-muMdOIuToB Ha pa3HBIX
sramax co3peBaHus u  auddepeHupoBkud.  [IpoOiaemsr
MO3UTUBHOM W  HETaTUBHOW  celeKuuu  B-mum@onuTos.
LlenTpanpHass u nepudepudeckas ceneknus B-mum@onuTos.
Bl- u B2-monymsmuu B-nmumdounToB, HX pa3iuuus U
UMMYHO(U3HOJIOTHYECKAsl POJIb.

14.

Co3speBanue u
muddepenmmponka T-
TUM(OIUTOB

VYrinyGiieHHBI THCTOJIOTUYECKUH aHAlM3 CTPYKTYpPBHl TUMYCA.
Tumnueckas noibKa, €€ KOPKOBOE M MO3TOBOE€ BEILIECTBO.
CocTaB M HMCTOYHMKH BO3HUKHOBEHHS CTPOMANIBHBIX KIIETOK
TUMyca  (CyOKamnCyJspHbIM  SNMTENMH,  KJIETKU-HIHBKH,
COCMHUTENbHO-TKAaHHBI KOMIIOHEHT KOPKOBOT'O BEIIECTBa,
Makpodaru M JEHJIPUTHBIE KJIETKM MO3TOBOIO BEIECTBA).
KoprukanpHO-MenymisipHas TpaHMLa, €€ COCyIbl Kak IyTH
MHUTpallUM  KJIETOK-TIPEIIECTBEHHUKOB B TUMycC. Temnbla
lNaccanss MO3roBOro BemiecTBa M MX CTPYKTYpa U BO3MOXKHBIC
dbyakuun. I[loHstue remaro-tumuveckoro Oapbepa. Ctpecc-
MHIYIMUPOBaHHAs aTpo¢usi U BO3pacTHAS HHBOIOLUS THMYCA.
OKclepUMEHTAlbHbIE  JI0KA3aTeNIbCTBA POJM  THUMyca  Kak
UCTOYHHKA  BO3HUKHOBEHUS T-mumdormros. Cragun
muddepernupoBkn  af-T-mumporuToB. [{uTokuabpl  ©
MeMOpaHHbIe MapKephbl, peryaupytomue auddepeHupoBky T-
KJIETOK. ['eHeTndyeckue COOBITHS M ILUTOJIOIMYECKHE ACIEKThI
co3peBanus u auddeperunposku T-mumdoruros (DN1-4, DP,
CD4+SP, CD8+SP). Anturensl u Mapkepsl T-muMdonuToB Ha
pa3HbIX 3Tanax co3peBaHus u auddepeHuupoBku. [lozuTuBHAs
U HeraTuBHas cenekuus T-1uM(ponuToB.

HuddepenumpoBka yO-T-mTUMPOIUTOB Ha pasHBIX 3Tamax
OHTOreHe3a, uX (yHKIHOHANBHBIE OTIMYug oT of3-T-
muMponutoB. NKT-kneTku.

15.

[IpesenTanus

denomMmeH MPE3CHTAINN AHTHUT'CHOB u €ro

11



AHTUTCHOB

UMMyHOOHONOoTHUeCKni  cMmbIci.  [IpodeccnonanbHble U
HEnpo(eCCUOHATFHBIC AHTUTCH-TIPE3CHTUPYIONINE KIETKH, HX
MPOUCXOXKICHUE, JIOKATU3AIUs 1 HIMMYHOOHOJIOTHYECKas! POJib.
YcnoBuss ~ akKTUBHOCTH — HEMpO(ecCHOHANBHBIX  AHTUTEH-
MPE3ECHTUPYIOMIUX KIETOK.

[Ipe3enTanus aHTUreHOB B accouuanuu ¢ Moisiekynamu MHC
| kmacca. Coopka wmonekynst MHC-I Ha miepoxoBaToit
SHAO0ILIA3MaTHYECKOM CETH. Ponb KQJIbHEKCHHA,
KanbpeTukyauHa, ERpS7. TAP-tpancnoprepsl u TamasuH.
[TporeacoMHbIl KOMIUIEKC, KOHCTUTYTUBHBIE U MHAYIIHOCTHHBIC
cyObenuHuIbl mporeacoMuoro kosbia. Poib IFNy B perynsmun
AKTUBHOCTH TPOTEACOMBI. 3arpy3ka MPOIYyKTOB AaKTHUBHOCTHU
IIPOTEAaCOMHOro Komiuiekca Ha moiaekynry MHC-I, coptunr un
cenekuus nenTuaoB. TpaHcnopt kommuiekca MHC-1 — mentua
Ha MOBEPXHOCTh aHTUTEH-TIPE3EHTUPYIOIIEH KIIETKH.
[Ipe3enTanust aHTUTEeHOB B acconuanuu ¢ mojiekyiamu MHC 11
knmacca. CoOopka wmomekynst MHC-II (DR, DQ, DP) Ha
SHJIOTUTa3MaTHYECKOM ceTu. Pons mHBapuanTHO# 1ienu li, cxema
e orpanmueHHoro mporeonu3a, ¢(opmupoBanune CLIP B
daromuzocome. Illameponst HLA-DM wu HLA-DN/DO.
[Monsatue MIIC. dopmupoBanue ¢aroau3ocomsl. 3arpyska
nentuaoB Ha Mojekynmy HLA-DR (DQ, DP), coptunr u
cesnekuus nentuoB. Tpancnopt kommiekca MHC-II — nentun
Ha MIOBEPXHOCTh AHTUTEH-TIPE3EHTUPYIOLICH KIETKH.

SIBneHne Kpocc-npe3eHTaluu U €ro HUTOJIOTHYECKHUE OCHOBBI.

16.

Kierounsrii
MMMYHHBIN OTBET

[Tyt u dopmMbl UMMYHHOTO OTBeTa. KJIETOUHBII WMMYHHBIH
OTBET, JIOKaJIM3aIUsl aHTUTeHA KaK (DaKTOp OMpeeNieHus] MyTH
MMMYHHOTO OTBeTa. Tunuunesie AIIK kieTo4yHOro MMMyHHOrO
OTBETA.

AKTHBanUs HauBHBIX T-KJI€TOK. 3HAYEHHUE BEHYJ C BBICOKUM
SHAOTENMEM B pa3BepThIBAHUM HMMYHHOTO OTBeTa. Pouib
aZre3suOHHBIX  MOJIGKYJl B  ompeneineHuu  Tpaduka T-
TUMQOIMTOB M TEPBUYHOM B3aUMOJACHCTBMM HAWBHBIX T-
TUM(DOIIUTOB C aHTUTCH-TIPE3CHTUPYIOMUMH KJICTKAMHU.
Koomnepanuss B Xxo/ile MpOTUBOBUPYCHOI'O MMMYHHOTO OTBETA.
Bzaumopeiicteue  AIIK  wu  CD8+T-numdponura.  Poib
B3auMoiecTBUsl MoJiekyl cemeiictBa B7 u CD28 B akTuBauuu
HauBHOrO T-nmuMmdormTa. MexaHU3M CHUTHAJIMHTAa  IIOCIIE
pacrno3HaBaHus aHTHUIeHa. MeXaHW3M KIOHAJIBHOW 3KCHAaHCHHU
IUTOTOKCHYCCKUX KJIETOK-KHJLJIEPOB. LluToKUHEIL,
o0ecrieunBarOIINe  Pa3BUTHE TMPOTHBOBHPYCHOTO  OTBETA.
[Tepudepuyeckue peakuun aktuBupoBaHHbIX CD8+ T-kieTok.
MexaHu3Mbl JTU3Uca HHOUIUPOBAHHBIX KIETOK-MUIICHEH, POJIb
Mosekyn cemeiictBa TNF.

Koonepanus B X0 XPOHUYECKOTO BOCIIAJICHUS.
Bzaumopeiicteue AIIK u  CD4+ T-numdorura. Ponb
B3aumogeiicteuii B7 — CD28 u CD40 — CD40L. Mexanusm
CUTHAJIMHIA TIOCJ€ pacno3HaBaHHWsl aHTWUreHa. KiioHaibHas
OKCMAHCUSl  aKTHBUpPOBaHHBIX Tx1 numdoumToB u €
MEIHUATOpHAsT  TOAJCPIKKA. [lepudepuueckue  peakuuu
aktuBupoBaHHbIX Tx1. ®opmupoBanue rpanynémsl. Poas IFNy
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n TNFo. Knerounslii coctaB rpaHyjieMbl. AKTUBUPOBAHHBIE
Makpodarn kak 3P EKTOpHbIE  KIETKH  XPOHHYECKOTO
BocnasieHus. Ponp  »so3uHOpuUIOB W puOpobIacToB B
dbopMupoBaHUU TpaHylEMbI. XpOHHU3AIUS OTBETAa KaK IJIaBHBIN
OyTh K TMEPEeKIIOYCHUIO OTBETa Ha CTPATETUIO0 H3OJIALUU
natoreHa. I3MeHeHust rpanynéMbl B X0J1€ U30JISIIIMY [TaTOTeHa.

17.

['ymopanbHbIit
MMMYHHBIN OTBET

Jlumparrueckuit  y3enm Kak TJaBHBIA y4acTOK Pa3BUTH
TYMOPaTbHOTO UMMYHHOTO OTBETa. B-TUMQOIHTHI KaK TJIaBHBIC
AIIK  1npu  SKCTpakJE€TOYHOM  JIOKAJIM3allMM  AHTUTEHA.
MexkiieTouHast Koornepanus B X0€ I'yMOpaabHOTO UMMYHHOTO
otBeTa. B3anmopeiicteue B-mumbornura u CD4+ T-numdonmra
Ipu 3alycke TyMOpPaJdbHOTO HKMMYHHOTrO oOTBeTa. Poub
B3auMozercreuii B7 — CD28 u CD40 - CD40L pgusa
npomudepanun  Tx2- u B-muMpouutoB u mepeKitoueHUs
KJIACCOB CHHTE3UPYEMBIX AHTHUTEN. MEXaHW3M CHUTHaJIMHIa
MOCJIE paclo3HaBaHUs aHTUTeHa. LIUTOKWMHOBas perysuus
TyMOPaJIbHOTO UMMYHHOTI'O OTBETA.

I'ymOpanbHBIi OTBET KaK aHTUI€H-3aBUCUMBIM JTall CO3PEBAHUS
B-nmumdouunroB. @opmMupoBaHue U KOMIIOHEHTHl BTOPHUYHOTO
muMdouaHoro ¢oumkyna. Ponb GomMKyISpPHBIX TEHAPUTHBIX
KJIETOK B XOJe sBJIeHUA runepmyranui. Ilepexiodenue
KJIACCOB CHHTE3UPYEMBIX AHTUTEN U €r0 peryisiius. XapakTep
MEPEKITIOUCHHUS KJIACCOB CUHTE3UPYEMbBIX aHTHUTEI B Pa3IMUHBIX
nepudepudeckux JTUMQPOUIHBIX opraHax. MMMmyHOOHMOIOTHSA
IJIa3MaTUYECKON KIIETKH. MecTa JIOKaIM3aluu U CPOK KU3HU
IJ1a3MAaTHYECKON KIIETKHU.

3HaueHWe MNPOAYKIMM AHTUTEI B XOJ€ T'yMOPaJIbHOTO
UMMYHHOTO OTBeTa. (DYHKIMOHAIBHOE 3HAYEHHUE PA3IMYHBIX
W30TUIIOB AaHTUTETL.

18.

Perynsauus
MMMYHHOTO OTBETa

Ucropus mpencraBieHUd O pEryisiud HUMMYHHOTO OTBETA.
Co3nanue TPEXKJIETOUYHOU MOJIEIIH KOOIEepaIvHu.
Bo3HukHOBeHME KOHUENUMU T-CylpeccopoB M €€ KpH3HUC.
[lepexonq k KoHUeNmMH ToJsgpu3anuu  (auxoromuu) T-
XeNnmepHeIx  auMdonutoB. [IpenmyinecTtBa W HEJOCTATKH
KOHUENIMN IUXOTOMHH. OTKpbITHE T-peryiasiTOpHbIX KIETOK,
UX MapKepbl, IyTH CO3peBaHUA, JUPPEPEHIMPOBKU U
OCOOCHHOCTH HMMMYHOOHOJIOTHU. [ eHEeTHYeCKHii KOHTPOJIb
WMMYHHOT'O OTBETA.

19.

NmmyHoNornyeckas
MaMsITh U BTOPUYHBIHN
WMMYHHBIN OTBET

B-kneTkn namsaTH, UX MOJEKYJISIPHO-TEHETHYECKUE MEXaHU3MBI
dopmMHupoBaHUs, MapKeppl U CIHOCOOBI  TOJAEPIKAHUS
YHUCIIEHHOCTH.

T-KJIEeTKM MaMsTH, UX MOJEKYJIIPHO-TEHETUYECKNE MEXAHU3MBI
dbopMHupOBaHMs, MapKephl M CIOCOOBI  TOJACpPIKAHUS
yncieHHOCTH. Pose monexkyn CDA45, Monekyn aiaresuu Hu
XEMOKHMHOBBIX ~ pelenTopoB. JIONrOXuByIIME KIETKH H
JONTrOXKUByIKe nonyysinuu T-knetok namsaru. Jlokanuzamus T-
KJIETOK ITAMSATH.

BropuuHbli HMMMYHHBI OTBET, MeCTa 3aIlyCKa, XapakTep
AHTUTCH-TIPE3CHTUPYIOIIUX KJIETOK, BOBJICYCHHBIE B OTBET
KJIETKH, MTapaMeTphl JUIMTEILHOCTH U aMIUIUTY/bI, ahOUHHOCTH
AHTHUTEIL.
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20.

NmmyHoNornyeckas
TOJICPAHTHOCTDb U
aHeprus

HckyccTBeHHass ~ MMMYHOJIOTMYECKAss  TOJEPAHTHOCTb K
TpancrutantaraMm. Pa6oter /x. Oysna, JI. Bpenra, I1. Menasapa,
M. T"ameka.

EcrecTBeHHas MMMYHOJIOTHYECKast TOJIEPAHTHOCTD.
AyTOTONEpPAaHTHOCTh M €€  MEXaHW3MBbl:  DJIMMHHALNSI
ayTOoCTIeTIM(PUIHBIX KJIOHOB, peAaKTUpOBaHUE I'€HOB
ayToCcHelU(pUIHBIX PELEnTOpOB, WHIYKIUS aHEepIruu

aYTOCHeI_[I/I(bI/I‘-IHBIX KJIOHOB, IIOJAaBJICHHC ayTocneuH(quHoro
oTBeTa  peryiasatopHbiMu  T-knetkamu.  MranopupoBanue
ayTOAHTHTEeHOB. BBICOKOI030Basi W HU3KOM030Bast (HOPMBI
UHAYKIIUU TOJIEPAHTHOCTH.

3abaprepHbie TKaHU 51 OpraHbl. MexaHu3Mbl
MPUBIIETUPOBAHHOCTHU 3a0apbepPHBIX TKaHEH.

21.

HelipoummyHoiorus

OcHOBHBIE CBefeHUST O (PHU3MONIOTMM HEPBHOM  TKaHHU.
deHOTUNMYECKHE U (PYHKIIMOHAIBHBIE CBOMCTBA KIIETOK
HEpBHOW cucteMbl. HepBHas perymsanus (U3HOIOTHYECKUX
byakumii. Opraau3anus dHIOKPUHHOW CHCTEMBI, €€ OpraHbl U
HENPOIHIOKPUHHBIE B3aUMOJCHCTBUSA. Apanrtanus U CTpecc.
Pa6ots! I'.Cenbe.

HNHurerpanuss HEUPOIHAOKPUHHOM M HMMMYHHOM  CHUCTEM.
Brnusare nMMyHHO# cucTeMbl Ha (DYHKIIMM HEPBHOUM CHUCTEMBI,
UX MeXaHM3Mbl. Moaymsiuus (QyHKIHMOHAIBHBIX IapaMeTpOB
HEPBHOMI CHUCTEMBI B mpouecce MMMYHOI'€HE3a.
MMMYHOKOMIIETEHTHBIE KJIETKU U PEryislus BbICIICH HEPBHOU
JESATEIIBHOCTH.

NmmyHoperynupytomue (yHKIMM HEpBHOW cucTeMbl. Poinb
BEreTaTUBHOW HEPBHOW CHUCTEMbl. BereraTmBHasi WHHEpBaLMS
JTUM(OUIHBIX OPraHOB. DKCIPECCHUS PEIENTOPOB K OCHOBHBIM
HEUPOTPAHCMUTTEPAM BEre€TaTUBHOM HEPBHOM CHUCTEMBbI Ha
KJIETKaX HMMMYHHOH cucTeMmbl. Moaynsiuus KJIETOYHOTO U
TyMOPAJIBHOTO HMMYHHUTETa MEINAaTOpaMU CHMIIATUYECKOU
HEPBHOM CHUCTEMBl. BHyTpUKIETOYHAs CUTHaIU3alUs U
MOJIEKYJISIDHBIE aCIICKTBI JNEeUCTBUSA KaTE€XO0JIAMUHOB.
NmmyHoperynupytomue (QyHKIMH THUIOTaIaMO-TUIIO(PHU3apHO-
HAJIMOYEYHUKOBON CUCTEMBI. AKCOIJIa3MaTUYECKUN TPAHCIIOPT
Y1 UMMYHHBIN OTBeT. IlaTonoruu HEpBHOM CHCTEMBI, UMEIOILNE
VMMYHOJIOTHYECKHI KOMIIOHEHT TaTOTE€HE3a.

22,

Nudexnmonnas
UMMYHOJIOTHSI

[onarue MHPEKIHMOHHOTO Tpoliecca, ero craauu. OCoOeHHOCTH
CTpPOEHHS  KJIETOYHOM  CTEHKHM  Haumbojee  TUIHYHBIX
BO30ynuTenei UH(EKITNOHHBIX 3a0oJeBaHuM (rpam-
MO3UTUBHBIE M TpaM-HETraTUBHbIE OAaKTEpUU, MHUKOOAKTEpHH,
cnupoxerbl). Ponb  KOMIIOHEHTOB — KJIETOYHOW  CTEHKHU
BO30yquTeNel M MX TOKCHMHOB B aKTHUBAallUM (ParoiuToB.
[lonatne 0  TATOTreH-acCOLMUPOBAHHBIX  MOJEKYJSPHBIX
natrrepHax. 3HadeHue Toll-momoOHBIX penentopoB. Jlpyrue
NaTOr€H-PaCcO3HAIOIINE PELIETITOPHI.

[IporuBoOGaKkTEepHabHBIN OTBET. POb (paKTOPOB BPOXKIECHHOTO
UMMYHHUTETA B MPOTHUBOOAKTEPUATHHBIX peaKuusx.
['ymopanbHble  (akTopbl  BpPOXKIEHHOTO HMMYHHMTETa B
NPOTUBOOAKTepUANBbHON 3amuTe. DarouuThl Kak TJIaBHBIE
3¢ dexTopHbIe KIETKH BPOXKACHHOIO HUMMyHHTETa. DOpMBI
KWJUTMHTA OaKTepUaNTbHBIX MaToreHoB. Kuciopoa-3aBucumbie u
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KHCJIOPOJ-HE3aBUCUMBIE MeXaHM3Mbl. Poip okcupa asora B
npoTUBOMH(EKIIMOHHON 3amuTte. @opmupoBanue NO u ero
LIUTOKHUHOBAS perymnsanus. Hedencunsl U 1754
UMMYHOOHOJIOTHYeCcKast poib. [lpyrue aHTHOaKTEpHATIHHBIC
nentugsl. Ponb (akropoB NpHOOPETEHHOr0O HMMYHHUTETa B
OPOTHBOOAKTEPHATBHBIX peakiusax. KieTouHbslii HUMMYHHBIN
OTBET Ha MpUMepe TYOCpKYyJIE3HOW W JICTPO3HOW HHQEKIIHUA.
I'ymopaneHble UMMYHHBIE pEakIMM B MPOTHBOOAKTEPHATBLHON
3amuTe. Ponb aHTUTEN M KOMIUIEMEHTA. 3HaY€HHUE BaKIIMHALINH.
[IpoTuBoBUpYyCHBIN OTBeT. Ponb  (akTOpOB BPOXKIECHHOTO
MMMYHHTETA B IPOTHUBOBUPYCHBIX peakuusax. I'ymopanbHble
(dakTOpsl BpPOXKICHHOTO HMMYHUTETa B TMPOTUBOBUPYCHOM
sammre. Mutepdeponsr off. Pors ¢GakTopoB mprHoOpPETEHHOTO
MMMYHHTETa B NPOTUBOBUPYCHBIX peakuusax. Kietounsri
UMMYHHBIi OTBET Ha TMpHUMEpPEe TPUIINO3HONH HH(EKIUH.
I'ymopanbHble MMMYHHBIE pPEAKIMM B MNPOTHUBOBUPYCHOH
3ammre. BUY mH(ekuus, renaTuTsl W TPUI KaK COIMAIBHO
3HauMMble MHPeKIU. OCOOEHHOCTH MMMYHHBIX PEAaKLHH MpU
HUX.

[IporuBorpuOKOBEINi  OTBET. Posb  (pakTOpOB BpPOKIAEHHOTO
UMMYHHUTETa B MPOTUBOTPUOKOBBIX peakiusax. DarouuTsl Kak
rJ1aBHble 3(PPEKTOPHBIE KIETKH BPOKICHHOTO MMMYHHUTETa B
X0JIe TPOTHBOTPHUOKOBBIX peakiuidi. ['ymopaibHble (GakTOpbI
BPOXKJIEHHOTO HMMYHHMTETa B INPOTUBOTPUOKOBBIX PpEAKIMSIX.
Ponb ¢daxTopoB nproOpeTeHHOT 0 MMMYHHTETA B
IPOTUBOIPUOKOBBIX peakiusax. [I[poTHBOKaHIUA03HbIE peaKLIuU
KaK IpUMEp B3aUMOJEHCTBUS MEXAHU3MOB BpOXKIEHHOIO U
IPUOOPETEHHOI0 UIMMYHUTETA B IPOTUBOIPUOKOBBIX PEAKIIMSIX.
Kannunosst npu BUY undeximm.

OcoOCHHOCTM WMMMYHHBIX pEakIuid TP  IMapa3sHTapHBIX
uHBa3usax. Koomepanuss BpOXKIECHHOIO W MPUOOPETEHHOTO
MMMYHHTETA IIPH MAJSIPUH, TOKCOIUIa3MO3€, TPUIIAHOCOMO3€E U
TJINCTHBIX UHBA3UsX.

23.

OCHOBBI AJJIEPTOJOTHHI

Ucropus cozmanus amteproioruu. Padotsr 111.Pume, I1.ITopTee
u K. ¢on IIupke. Knaccudukanus angepruyeckux peakuuil 1mo
Hoxenny u Kymo0cy. [Ipupona aJJIEPreHOB.
['Mnep4yBCTBUTENBHOCTE HEMEIUIEHHOIO M 3aMEJJIEHHOIO
TUTIOB, UX MEXAaHHU3Mbl U MYTH HUHTHOMLIMU. AJUIepruyecKue
peakiuu 1 tuna. Ummynornobymun E. Ctpykrypa, QyHKIuH.
KieTku - ygyacTHUKHM aJuIeprHuecKuX peakiui 1 Tumna (TydHbie
KJIeTkH, ©Oazodmibl, 303uHOGMIBI). [Ipumepsl M maroreHes
aronuil. Asuiepruyeckue peakuuu 2 Tthna. WX mnpumepsl,
MEXAHU3M Pa3BUTHUS U KIMHUYECKOE 3HAUYEHUE. AJIEpruyecKue
peakuun 3 Tuna. UX mpuMepbl M KIMHAYECKOE 3HAYCHHUE.
Annepruueckue peakuuu 4 tuna. VX npumepsl U KIMHUYECKOE
3Ha4YeHue. /[lnarHocTrka u Je4eHue ajiepruil.

24,

NmvmyHoaedunuTHbIe
COCTOSIHUS

[TonsitTue wMMmyHHOTO cTatyca. PabGoter P.B.IletpoBa w
P.M.XaunrtoBa. YpOBHU U METObI OLIECHKM UMMYHHOT'O CTaTyca.

[TonsiTe n kinaccupukaursgs UMMYHOIESOUIUTHBIX COCTOSHUU.
[TepBuunbie UMMyHOACPUITUTHL. Pollb reHeTHUECKUX (HaKTOPOB
B BO3HUKHOBEHHH MIEPBUYHBIX MMMYHOAE(QUIUTOB.
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XpOMOCOMHas JIOKAJIU3AIHs TeHETHYECKUX 1e(eKTOB, BEAYIINX
K DPa3BUTHIO MEPBUYHBIX HMMYHOJE(PUIUTOB. KimHuueckue
CUHAPOMBI MEPBUYHBIX WMMYHOJCPUIUTHBIX COCTOSIHUM U HX
MMMYHOJIOTHYECKas OCHOBA. HapylieHuss MMMYHHOH 3allUThI U

IIPOSIBICHUS MMMYHONATOJIOT Uil pu MEPBUYHBIX
umMmyHoAepuiTax. I[IpoOmeMbl UArHOCTUKA W JICUCHUS
MEPUBUYHBIX UMMYHOAE(PUIIUTOB. [IepBruunbIe

UMMYHOAC(PUITUTHI, CBS3aHHBIE C TMOPAKCHHEM BPOXKICHHOTO
uMMyHuTeTa. [lepBuuHble UMMYHOAEPUIMTHI, CBS3aHHBIE C
MOpaXCHUEM aJIaliTHBHOTO UMMYyHHTETa. Jl[pyrue mnepBUYHBIE
UMMYHOAC(PUIUTHI, CBA3aHHBIE C TOPAKEHUEM JIUMQOLUTOB
(cunmpom HuJlxopmxu, X-ClerieHHas araMMario0yInHEeMHUs
bpyrona,  rumep-lgM-cunapom,  oOmas  BapuabenbHas
MMMYHHas HEJ0OCTAaTOYHOCTb, runep-lgE-cunapom,
cenektuBHBIA IgA-nedunur, curapom Buckorra-Onnpuya,
aTakcHs-TelleaHrno3krazust  [cunjapom Jlym-bap], cungpom
Hutimerena, ayTOMMMYHHBIN nuMdonposmdepaTuBHBIN
CHHJIPOM, X-CLEIUICHHBIH JTUM(pOTpoauQepaTUBHBIN CHHAPOM,
IPEX-cunapom, APECED-cunapom).

Bropuunsie UMMYHOACPUITUTHBIE COCTOSIHHUSI.
NMMyHOIEDUIIUTHBIE COCTOSIHHS, OOYCIIOBJIEHHBIE THOEIBIO
UMMYHOITUTOB. VIMMYHOIEIIUTHBIE COCTOSIHUS, OOYCIIOBICHHBIE
(G yHKIIMOHATBHBIMU HapyLICHUSIMU JIUMGOLIUTOB.
DU3MONIOTUYECKUN UIMMYHOICIIUT.

25. Oco0OennoctHn
MMMYHUTETA [IpU
OITYXOJICBOM POCTE

KonnenryanbHble  acnekThl  OHKOMMMYHOJIOTHH.  Teopuu
UMMYHHOTO Ham3opa. PabGorer @.M.bepHera. AHTHreHBHI,
acconmupoBaHHbeie ¢ omyxomsamu. Paboter  JI.A.3unb0epa,

I'.'.Abenesa. D¢ dexropHbIe MEXaHU3MBI
IPOTHBOOITYXOJEBOTO HMMYHHUTETa. MeXaHU3Mbl H30eraHus
ONyXOJBbID ~ MMMYHHOTO  Ham3opa. Ilyrm  akTtuBanuu

IIPOTUBOOITYXO0JIEBOM 3aIUTHI.

26. AyTOMMMYHHbBIE
3a0oseBaHus

AyTtoumMmyHHas narosnorusi. UMMyHonaTorenes ayTOUMMYHHBIX
3a0oneBanuid. [IpuumHBl HaApyIIEHUS AayTOTOJEPAHTHOCTH.
I'enernueckue aCIIEKThI ayTOMMMYHHOU [aTOJIOTUH.
MMMyHOJIOTMYECKME MEXaHU3Mbl TNOBPEXKJEHUS TKaHEH MNpH
ayTOMMMYHHBIX MpOIeccax.

AyTOMMMYHHBIE 3200JI€BaHUSI.

Opranocnenupuyeckue ayTOMMMYHHBIE 3a00JIeBaHuUS.
NHCynruH3aBUCHUMBIIA caxapHbId nuadeT THMA 1.
AyTOMMMYHHBIE 3a00JIeBaHUS UIUTOBUIHOM  JKeJe3bl.
Paccesnnblii  ckiiepo3. PeBmatowanbiii  apTpuT. bose3Hb
Anmucona. Ilcopua3. Mmuactenuss rpaBuc. bonesns Kpomna.
Burtumiro.

CucreMHble ayTOUMMYyHHBIE 3a001eBaHus. CucTeMHas KpacHast
Bonmyanka. Ckieponaepmusi. Cunaapowm [llerpena.

27. TpaHCIIaHTalMOHHBIN
HMMYHHTET

NMmmyHuTer B aUIOTEHHBIX ~ CHUCTEMax M TEHETUKa
THCTOCOBMECTHUMOCTH. Pa6orer  JIx.CHomia, ®.[occe,
Jx.Pannonopra. TpaHcniaHTanuss KOCTHOro Mo3ra. Peakius
"TpaHciuianTaT mnpoTuB xo3simHa". Ilepecagka opraHoB B
KIMHUYECKOW  mpaktuke. Ilogxombpl K NpeoJajeHUIO
TpaHCIUIAaHTAMOHHOU peakiuu. [lepennBanue KpoBHu.
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28. HmmyHonorus

HNmmyHONMOrHYecKH MPUBWIETUPOBAHHbBIE OpraHbl.

penpoIyKIUU NmMmyHoONOrnyeckue B3aMMOOTHOIIEHUSI MaTepu M IUIOJA.
Oco0OeHHOCTH HMMMYHOpPEAaKTHBHOCTH MaTepu B  pa3HbIe
nepuoasl O6epemenHoctu. Paborer T.Moccmanna. Puck Tx1-
OTIOCPEZIOBAaHHOTO OTBeTa Tpu OepemeHHOCcTH. Pons Tx1 B
HapyIICHUIX OepeMeHHOCTH u pojnax. [IpemmyriecTBeHHOE
pa3Butue TX2-omocpemoBaHHBIX pEaKIUKA TPU HOPMAIBHOMN
OepemeHHOCTU. [[UTOKMHOBAs perynslds UMMYHHBIX peakiuit
npu  OepemeHHOCTH. Ponb  (GakTOpoB  BPOXKIACHHOTO U
MPUOOPETEHHOTO UMMYHHUTETA TIPH POJIaX.
[TnaneHTa Kak UMMYHOJIOTHYECKH MPUBUIIETHPOBAHHBIN OpraH.
Posp mnameHThl B NACCMBHOM HMMMYHOJIOTMYECKOM 3aluTe
wiofa. IMMyHOKOMIUIEKCHOE MOpa)KeHUE IIAlleHThl KaK OJIMH
u3 (akToOpoB HapymeHus OepeMeHHOCTH. MIMMyHOIOrHuecKue
MPUYUHBI MY>KCKOTO U )KEHCKOTO OECTIIONHS.
4.3.  Pa3nejbl AMCHUIIMHLI H BUABI 3AHATHH
Ne i/ ek Mp CP Bcero
Ha3Banmue pa3nesa IuCHUNIHHBI 4acoB
1 [Ipenmer u 3agaun nmMmyHoJsioruu. Ucropus 4 4
pa3BUTHUSA UMMYHOJIOTHHU.
2 Bpoxnennsiii ummyHuTeT. Kietounsie
MEXaHU3MbI BPOKJICHHOTO UMMYHHUTETA. 4 8 18 30
['ymopanbHble (paKTOpbl BPOKIEHHOTO
UMMYHHTETA.
3 [IproOpeTeHHbI (aAaNTUBHBIN) UMMYHHTET.
[TonsiTne anTureHa. Mosnexkynsl, KJIETKH U
OpraHbl CUCTEMBI TPUOOPETEHHOTO 4 8 18 30
MMMYyHUTETA. [ TaBHBINA KOMIUIEKC
TMCTOCOBMECTHUMOCTH.
4 ['ucronorust opraHoB UMMYHHOM CUCTEMBI.
CospeBanue u quddepenunrponka B- 4 8 18 30
muMmponutoB. Co3peBaHue U
g depenimponka T-1umMponnTOB.
5 [Ipe3eHTanusi aHTUTEHOB. 2 8 18 28
6 Kiietounslif ”MMYHHBIN OTBET. I 'yMOpasIbHbII
MMMYHHBIN OTBET. Perynsaius MMMyHHOTO
OTBETA. I/IthyHonoquGCKaﬂ namsTh U 4 8 18 30
BTOPUYHBIA UMMYHHBII OTBET.
NmMmyHoOnOrnyeckas ToIepaHnTHOCTh U
aHeprusl.
7 Heiipoummynoutorus.
NnvmyHoperymupytonme GyHKIIMN HEPBHOU 2 4 18 24
CUCTEMBI.
8 NHdexnnonnas MMYHOJIOTHS 4 4 18 26
9 OCHOBBI QJIJIEPTOJIOTUN 2 4 18 24
10 NmmyHOIeUITUTHBIE COCTOSHUS 2 4 18 24
11 Oco0eHHOCTH UMMYHHUTETA MPU OTYXO0JIEBOM
2 4 18 24
pocte
12 AyTonMMYyHHBIC 32a00JI1€BaHUS 2 4 18 24
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13 TpaHcIIaHTalMOHHBIA UMMYHUTET 2 4 16 22
14 VIMMyHOI0THS pENpoyKIIUN 2 4 16 22
HToro nmo Buaam 3aHATHH 36 12 234 342
[IpoMexyTOUHBIN KOHTPOJIb (3a4€ETHI) 18
IToxroroBka K ciade ¥ cada KaHIMIATCKOTO SK3aMeHa 36
BCEI'O 10 MOAYJIIO: 396
4.4, Jlekuun
Ne . Oobbem B
Ha3BaHue TeM JeKIui
n/n yacax
1 Bpoxaennsiii uMMyHUTET. KieTouHble MEXaHU3MBI BPOXKICHHOTO
" | ummyHHTeTa. ['yMopanbHbie (hakTOpPBI BPOKICHHOTO UMMYHHTETA. 4
[TpunoOpeTeHHbIit (a1anTUBHBIN) UMMYHUTET. [[OHATHE aHTUTEHA.
2 | Monekynbl, KIIETKUA U OPTaHbl CHCTEMbI IPUOOPETEHHOTO UMMYHUTETA.
['1aBHBINA KOMIUIEKC THCTOCOBMECTUMOCTH. 4
l'ucronorus opranoB UMMYHHOU cuctemsbl. Co3peBaHuE U
3. | muddepennuponka B-mumponuros. Cozpeanue u nuddepeniuponka T-
JTUM(OITUTOB. 4
4. | TlpeseHTanus aHTUIEHOB. 2
Knerounblii UMMYHHBIN OTBET. [ 'yMOpabHBIM UMMYHHBINA OTBET.
5 Perynsiius uMMyHHOTO O0TBeTa. IMMyHOJIOTHYECKast TAMSITh U
" | BTOpUYHBII UIMMYHHBIN OTBET. IMMyHOJIOTHYECKas TOJEPAHTHOCTD U
aHeprus. 4
6 Hetipoummynomnorus. UMmyHoperynmupytomue GyHKIIMH HEPBHOM
" | cucremsl. 2
7. | In(pex1noHHas UMMYHOJIOTHS 4
8. | OCHOBHI aNIEProIOTHH 2
9. NMMyHOIEDUTTUTHBIE COCTOSTHUS 2
10. | OcobenHOCTH UMMYHHUTETA HPH OMYXOJIEBOM POCTE 2
11. | AyroummynHble 3a601eBaHMS 2
12. | TpancnnanTanMoOHHBI HMMYHUTET 2
13 | MIMMyHONOrMS PENPOIYKIIUK 2
14 Bpoxaennsiii uMMyHUTET. KieTouHble MEXaHU3MBI BPOXKICHHOTO
UMMYyHHTETA. [ 'yMOpalibHbIe (PaKTOPBI BPOKICHHOTO UMMYHHTETA. 4
HUTOro 36
45. TlpakTuuyeckue 3aHATHS
Ne . O0bem B
Ha3BaHnue TeM NpaKTHYeCKHX 3aHATHI
n/n yacax
1 Metonst uccnenoBanus. PaboTta Ha CBETOBBIX U TIOMHUHECIICHTHBIX 6
" | MUKpOCKOMax.
2 BpoxxneHnblii *UMMyHUTET. MUETOUIHBIE KJIETKH KaK OCHOBA 4
" | BpOXAEHHOro UMMYyHHUTeTa. PaboTa Ha KOH(OKATIELHOM MHUKPOCKOIIE
3 [TonsiTue anturena. Pabora ¢ skcriepuMeHTaIbHBIMU )KUBOTHBIMHU. 8
| UIMMyHOTIpEUTIUTAINS U arTIIOTHHAIUS
4. | T'ucrosiorust opraHOB MUMMYHHOU cuCTeMbl. IMMyHOTHCTOIOTHSA 2
5. | Monekynsl, KIETKUA U OpTaHbl MPUOOPETEHHOTO IMMYHUTETA. 2
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NmvmyHobeHOTHTIHpOBAHTE

CospeBanue u quddHepeHIPOBKa UMMYHOKOMIIETEHTHBIX KIIETOK.

6. 8
NmmyHODII00peceHIus ¥ NpoTOYHAasi HIUTOMETPUS
7 ['ymopanbHBINi UMMYHHBIH OTBET. [ HOPHIOMHBIE TEXHOJIOTHH. 4
" | UmmyHOQepMeHTHBIH aHAN3
8 Kierounsie MexaHH3Mbl BPOKJIEHHOTO HMMYHHUTETA. MeTobl 4

pasacCICHUA KIICTOK HMMyHHOﬁ CHUCTCMbI

9. | Kierounslif HUMMYHHBIH OTBET. METO/IbI TUITMPOBAHUSI KJIETOK. 4

Perynsauus ”MMYHHOTO OTBeTa. MeTo/1bl OIICHKH ()YHKIIMOHAIbHON

10. 4
AKTUBHOCTH KJIETOK
11 WNudexnmonnas ummyHonorusi. MurpannonHas u ¢aronurapHast 4
" | aKTUBHOCTb KJIETOK.
12 [utokunsl. [Ipoaykuus TUTOKUHOB, TpoTUdEepaTUBHAS AKTUBHOCTD U 9
" | amonTo3
13. | UmmyHODEDUIIUTHBIE COCTOSTHUSI. METO/IbI OLIEHKH MMMYHHOTO CTaTyca. 4
14. | PabGoTa Ha MPOTOYHOM ITUTOMETPE 8
15 OcobeHHOCTH IMMYHHTETA IIPH OIyX0JIeBOM pocte. Pabora ¢ 8
" | KyIbTypaMu UMMYHOKOMIIETEHTHBIX KJIETOK
HUTOroO 72
4.6. CamocrosTejbHas padoTa
N Oo0bem B
Buabl camocTosiTeIbHOM padoThI
yacax
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 66
PaGora c nmureparypoit 60
[ToaroroBka k 3aueram 72
Jpyrue BUIbI CaMOCTOSATEILHON pabOThI 36
BCETI'O 234
4.7.  KoHTpPoJb 0CBOCHHS JUCHUNIHHBI
Oo0bem B
Buasbl koHTpOJIs
yacax
IIpoMe:KyTOYHBINI KOHTPOJIb: 18
Craua 3a4eTOB 18
HToroBplii KOHTPOJIb: 36
IToxroroBka K cgade KaHOWOATCKOr'O dK3aMeHa 30
Cnava kaHIUJATCKOTO SK3aMeHa 6
BCEI'O 54

4.7.1. Cucrema u (popMbI KOHTPOJISI

Texymuil KOHTPOJIb YCIIEBAEMOCTH M BBINOJHEHUS HAYYHO-HCCIIEA0BATENbCKOM pabOThI
IIOCTOSIHHO OCYIIECTBJIAECT HAyYHBI PYKOBOAMUTEIb ACIIUPAHTA.

ITo Mepe ocBOeHUs MPOrpamMMbl JUCHUIIIMHBL «IMMyHOIOIHs» aCIMpaHT JOJDKEH CAATh
3 3auera, IOCJIE YEro MOJy4acT JOMYCK K CAade KaHIUAATCKOro 5K3aMEHA 10 JUCLMIIIMHE
«MMMyHOIIOTHSA.

19




3a4yeTsl 10 OCBOSHHBIM pasaciiaM JUCHUIIIIMHBI BXOAAT B COACPIKAHUC HpOMe)KYTOqHOﬁ
arrectauu 1o uroram I, IV u V cemecTtpoB, GUKCHPYIOTCS B 3a4€THON KHIDKKE aCIIUPAHTA.

3ayer MPOBOAMUTCS MyTEM COOECEIOBaHUS IO TEMAaTHUKE pa3iesioB IMporpammsl (1o
OTIpENIeIICHHOMY ITEPEYHIO BOIIPOCOB).

Bpewms nposenenus Conepxanue Onenka
3auer 1. Il cemecTp Tewmsr 1 - 8. 3a4yeT/He3ayeT
3auer 2. IV cemectp Temsr 9 — 18. 3a4eT/He3aueT
3auer 3. V cemectp Pasnen nporpammsl, 3aueT/He3auer,;

COOTBETCTBYIOILUN TEME AOITyCK K
JECCEpTAIHH. KaHIUAATCKOMY
JK3aMEHY
Kangunarckuit V cemectp IIporpaMMa-MUHUMYM. A THOAITBHAS
3K3aMeH JlononHuTenpHAS cucrema
IIporpaMMa.

@DOHJ OLIEHOYHBIX CPEICTB:

Bomnpocs! k 3auery 1:

1.

PO~ oA

0.

11.
12.

13.
14.
15.
16.
17.

18.

19.

OcHoBHbIE Bexu pa3BuUTUs HMMMyHojoruu: I'anmen, I'mmmoxpar, Llenbc. ABuiieHHa.
O.Jlxxennep. P.Bupxos, I .Konreiim, JlITactep. Pa3zBuTtue wuMMyHOJIIOTMH U
aieprosnioruu B XX B. HobGeneBckue nmpeMuu 1no (GpU3HOIOrUM U MEAMLMHE B 00JacTh
UMMYHOJIOTHH.

Ponb  (hakTOpoB BpPOXKICHHOTO HMMMYHHUTETa B 3aIIUTE OT HWH(PEKIHOHHBIX U
HEHH(EKIIMOHHBIX ar€HTOB.

Knerounsie ¢akTopsl BpOKICHHOT0 UMMyHHTETa: TUMPoruThI-Kiiepsl (NK-kiaetTkn);
HEUTPOPUIBI U D03UHOPIIIBI; TYYHBIC KICTKA W 0a30(WIIbI; MOHOIIUTH U Makpodaru,
JEHAPUTHBIE KIIETKU.

Pacno3sHaBaHue 4yK0ro B CUCTEM € BPOXKACHHOIO UMMYHHTETA.

Monexyibl aare3uu.

XEMOKHUHBI U UX PELEHTOPBI.

@arounTo3; popmMupoBaHue (ParocoMsl.

Kucnopoa-3aBucumslie 1 KUCIOPOA-HE3aBUCUMBIE (DAKTOPHI OAKTEPULIUIHOCTH.
EctecTBeHHbIE KMIUIEPHI, pa3BUTHE U ToMeocTas. Perymsnus ¢pynkuunit NK-kinetok.

Tpu myTn akTHBaNMK Kackaga KOMILIEMEHTA. Pob KOMILUIEMEHT-3aBUCUMBIX IIPOLIECCOB
B MMMYHHOM 3allIUTE U NOBPEKICHUH.

benku octpoii Gaszpl BocanieHUs.

OcHoBHBIE ceMENCTBAa LIMTOKMHOB M CEMEWCTBA MX pELEnTOpoB. BHyTpuKieToOuHas
nepejada CUrHajla npy JeUCTBUM HIUTOKUHOB.

CpaBHEHHE NPUHIUIIOB PACIIO3HABAHUSA B CUCTEMax BPOXKIEHHOTO M MPUOOPETEHHOTO
UMMYHHTETA.

AnTHreHsl: ompenenenue u kinaccuukanuu. Cynepanturensl. [loHSATHS ranTeHa H
HOCHUTENS. AHTUTEHHOCTh 1 HMMYHOTE€HHOCTb.

NMmyHOrIOOYNHHOBOE — CYNEpCeMEWCTBO,  OpraHu3alisl  HMMMYHOTJIOOYJIMHOBOTO
JIOMEHA.

NMMyHOTTOOYNHHBL, CTOPOCHUE, KIACcChl, BAPHAHTHI OpPraHU3aIMU TSKEIBIX U JIETKUX
LeNeH, aJUIOTUIIBI, UINOTHIIBL.

I'eneTnueckue MexaHU3Mbl BOSHUKHOBEHHSI pa3HOOOpa3 s aHTUTE.
AHTHTeH-pacno3Haromue peuentopsl T- U B-kneTok, MexaHu3mel uX (HOpMHPOBAHMS;
Kopeuentopsl T- n B-kieTok, ydacTByrolue B paclio3HaBaHUM aHTUIEHA U Iepefade
curnana (CD3, CD4, CD8, CD79a, CD79b, CD19, CD21, CD81).

Lentpanbubie u nepudeprudeckue opranbl UMMyHUTETa. T- 1 B-mumdouunTsl, UX posb B
peaknusAx aJalTUBHOTO MMMYHUTETA.
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20.

21.

22.

Xapaxrepuctuka monexkyl MHC I kmacca: cTpykTypa, MOAKJIacchl, JOKaau3alus Ha
KiIeTkax u B coctaBe Jokyca MHC-anturenoB. Pons anturenoB MHC-1 B xone
MMMYHHOT'O OTBETA.

Xapakrepuctrka mojiekyn MHC-II: cTtpykTypa, MOJIKIacChl, JIOKAIU3AIMU Ha KJIETKaxX 1
B cocraBe Jiokyca MHC-anturenoB. Ponp anturenoB MHC-II B xone ummyHHOTO
OTBETA.

Meroast onpenenenus MHC-anTureHos.

Bomnpocsl k 3auerty 2:

1.

10.

11.

12.

13.

14.

LenTpanbHble OpraHbl KpOBETBOPEHUS W HMMMYHOreHe3a. KOCTHBI MO3r: CTpoeHHE,
TKaHEBOM COCTaB W (PYHKIMHM KPacHOTO KOCTHOTO Mosra. Tumyc: sMOpHOHanIbHOE
pa3BUTHE, CTPOCHHE U TKAHEBOW COCTaB; POJIb B JIMM(OI033€. KOPKOBOI'O U MO3TOBOTO
BEIIECTBA; BACKYJISpU3alUsl; TeMaTOTUMHYECKH Oapbep.

[lepudepuueckne opranbl KpOBETBOpEHHUS M UMMYyHoreHesza. Cele3eHKa: CTpPOCHUE H
KJIETOUYHBINA cocTaB; T- u B-30HBI, KpOBOCHAOKEHUE; CTPYKTYPHBIC U (PYHKIIMOHATHHBIC
0COOEHHOCTH BEHO3HBIX CHHYCOB; MHHEPBALIUS.

Jlumparuueckue y3mbl; Mopdo- (PyHKIHOHATIBHAS XapaKTEPUCTHKA, KOPKOBOE W
MO3TOBOE BEILIECTBO, MapaKOpTHKaJIbHAs 30Ha; T- 1 B- 30HbI; CHHYCHI.

Jlumpounabie 00pa3oBaHMs B COCTaBE CIU3UCTBIX 000J0YEK: TUMEPOTIIOTOUYHOE KOJBIIO
Banbneiiepa—Iluporosa, IlediepoBel  Onsiiku, @PabOpunueBa Oypca, anmeHIUKC,
auMdaTHUeCKHe Y3€JIKH B CTEHKE BO3JyXOHOCHBIX NyTel U JApPYTrUX OPraHoOB;
nuMQonIHAS TKaHb, CBS3aHHAS C KOXKEH.

Penupkynsiius KI€TOK HMMMYHHOM CHCTEMBI KaK CTPYKTYpHO-()YHKIIMOHAJIBHOTO
MPUHIIUIIA OPTAaHU3AIMH UMMYHHUTETA.

AHTHTE€H-HE3aBUCUMBI W aAHTUTEH-3aBUCHUMBIA dTamnbl auddepeHmpoBku B-KkieTok.
Posib 1MTOKMHOB W MeMOpaHHBIX MapKepoB. |'eHeTHyeckue COOBITUS AaHTUTEH-
He3aBucuMoro jstamna auddepeHuupoBku B-mumdonnToB. AHTUTEHBI M Mapkepbl B-
TMM(OIMTOB Ha pPa3HBIX dSTamax co3peBaHus U aupdepeHupoBku. LleHTpanbHas u
nepudepudeckas ceiaekuus B-mumborutor. B1- u B2-nonynsuun B-mumdornuTos.
Crpecc-uHayupoBaHHas aTpoQus U BO3pacTHAsI MHBOJIOIUS TUMYCA.
HuddepennmpoBka of3-T-muMPOIUTOB: TEHETUYECKHE COOBITHS M ITUTOJOTHYECKHE
acriekTsl co3peBanust u jauddepentmpoku T-mumdonuros (DN1-4, DP, CD4'SP,
CD8*SP); auturensl ¥ Mapkepbl T-TuMQOLMTOB Ha pasHBIX JTalax CO3PEBAHMUSL,
MO3UTUBHAS ¥ HETATUBHAs ceneKius T-muMdOIuToB.

HudbdepennmpoBka  yo-T-mumdonuToB Ha  pa3HbIX  dTanax OHTOTECHE3a, MX
dbyHKIMOHATBHBIE OTANYHS 0T afy-T-mumboruToB. NKT-kneTku.

[Ipe3eHTanuss aHTUTEHOB U €0 UMMYHOOMOJIOTHYEeCKUi cMbIci. [Ipodeccnonanbabie U
Henpo(eCcCHOHATbHBIE  AHTUTCH-TIPE3EHTUPYIOUINE  KJIETKH, UX MPOUCXOXKICHUE,
JIOKaJIU3alMs 1 MMMYHOOHMOJIOTUYECKAast POJIb.

[IpesenTauusi antureHoB B acconuanuu ¢ mojekyidamu MHC [ knacca. KanbHekcuH,
kanbpeTukyiul, ERpS7, TAP-Tpancnioprepsl u Tanasus.

ITporeacomubiii komriekc. Posb IFNy B perynsiuyu akTHUBHOCTH MPOTEACOMBI. 3arpy3ka
MPOAYKTOB aKTMBHOCTH MPOTEACOMHOro Komruiekca Ha moisiekyny MHC-I, coptunr u
cenekuus nentuaoB. Tpancnopt kommiekca MHC-I/mentua Ha mMOBEpXHOCTh aHTUTEH-
MPE3EHTUPYIOLIEH KIETKH.

[IpesenTtanus antureHoB B accounauuu c¢ moiekynsamu MHC II kmacca. Monekyna
MHC-II: DR, DQ, DP. NUuBapuantnas nens li, dopmupoBanue CLIP B ¢arommzocome.
Hlaneponst HLA-DM u HLA-DN/DO. Ionstue MIIC,

®daronuzocoma: 3arpy3ka nentuaoB Ha Monekyny HLA-DR (DQ, DP), coptunr u
CeNIeKIUsl MeNTUI0B, TpaHcnopT komiuiekca MHC-Il/mentun Ha moBepXHOCTh aHTHUIEH-
MPE3EHTUPYIOLIEH KIETKH.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.
28.

KiteTouHblif ”MMYHHBIN OTBET, JIOKATH3AIMS aHTUTEHA KaK (aKkTOp OMpPEIEeNICHUS MyTH
MMMYHHOTO oTBeTa. Tunuynbie AIIK Kj1€TOUHOr0O HMMYHHOT'O OTBETA.

AxtuBanus HauBHbIX T-kieTok. Ponb B3ammozeiicTBust Mmosiekyn cemeiictea B7 u CD28
B aKTHMBalUU HauBHOrO T-nmumdonura.

3HaueHUE BEHYJ C BBICOKMM SHIOTEIMEM B Pa3BEepPTbIBAHUNM MMMYHHOTO OTBeTa. Poib
aJAre3UOHHBIX MoJIeKyl B Tpaduke T-mumM(pOIUTOB M MEPBUYHOM B3aUMOJCHCTBUU
HAaUBHBIX T-TUM(OIHMTOB C AHTUTEH-TIPE3CHTUPYIONUMHU KICTKAMHU.

Koonepanust B Xo/1e TpOTUBOBUPYCHOI'O MMMYHHOTO OoTBeTa. B3aumoneiicteue AIIK u
CD8'T-nmumMormra.

MexaHu3M KIOHaJIbHOM HSKCIIAHCUM LHUTOTOKCUYECKHUX KIIETOK-KHWIEPOB. LIUTOKUHBI,
o0ecrieynBaoIIMe pa3BUTHE NPOTUBOBHPYCHOrO oOTBeTa. llepudepuueckue peaxiuu
akTuBupoBaHHbix CD8" T-kinerok. MexaHu3Mbl JH3Kca HH(QHUIMPOBAHHBIX KIIETOK-
MHUIIEHEH, pojb MoJIeKyl cemerictBa TNF.

Koomepanus B X0Je XpOHUUYECKOro BocmaneHus. Bzammopeiicteue AIIK u CD4" T-
mumbonwuta. Pons B3aumopeiicteuii B7 — CD28 u CD40 — CD40L.

KioHanbHass SKcmaHcHsi aKTUBUPOBaHHBIX Thl-mumdorutoB u e€ MeauatopHast
noanepxkka. @opmupoBanue rpanyinémel. Pons IFNy u TNFo. Kierounslii cocrtas
TPAHYJIEMBI.

AxTUBUpOBaHHbIE Makpodaru Kak 3(QEeKTOpPHbIE KIETKH XPOHMYECKOTO BOCHAJICHUS.
Ponb 203uHOPUIOB M PribpobdIacTOB B HOpMUPOBAHUY TPAHYIIEMBI.

Jlumparudeckuil y3en Kak TJIaBHBIM Yy4acTOK pPa3BUTHUA TyMOPAJIbHOTO HMMMYHHOTO
orBeTa: B-nmumdoruter kak rmaBHbie AIIK mnpu sKcTpakiaeTouyHON JTOKaIU3aluu
AQHTUTCHA.

B3aunmopeiicteue B-numdornura u CD4+ T-numdonuTa npu 3amycke TyMOPaTbHOTO
uMMyHHOro oTBeta. Ponb anturenos B7 — CD28 u CD40 — CD40L B mponudeparu
Th2- u B-mumdo1uTOB U MepekIroueH s KJIacCOB CHHTE3UPYEMbIX aHTUTEI.
I'ymopanpHbIi OTBET KaK aHTUIE€H-3aBUCHMBIA dTam co3peBaHus B-nmumponurtos:
BTOpUYHBIA JTUMGOUAHBIN (oimukyn. Ponb GomIuKynspHBIX ACHAPUTHBIX KJIETOK B
X0J1€ SIBJICHUS TUIIEPMYyTaIU.

[lepeknroueHrne KIIACCOB CHHTE3UPYEMBIX AHTUTEN M €ro PEryislus: B Pa3InyHBIX
nepudeprudeckux TUMEPOHUIHBIX OpraHaXx.

[1na3zmaTnyeckue KIETKH: MECTa JOKATU3ALNH, CPOK KU3HH.

3HaueHUe MPOAYKLUMU AaHTUTEI B XOJA€ TyMOPAJIbHOIO HMMYHHOIO OTBETA.
D yHKIHMOHAJIBHOE 3HAYEHUE PA3TUYHBIX U30TUIIOB AaHTUTEIL.

Bonpocsl k 3auerty 3:

3auet mpoBoaUTCs B (hopMe cobeceoBaHus 110 TeME KaHIUAATCKOM TuccepTaluu.
4.7.2. KpuTepuu MpoMe;KyTOYHOI OLlEHKH 0CBOEHMS TUCHHMIIHHBI

J1J1 oNTydeHus OLICHKH «3auem>» acClUPaHT JO0JKEH 3HATh B MOJIHOM OOBbeMeE:

CTPOCHHE OpPraHOB HMMMYHHOH CHCTEMBI, KJIETOYHBI COCTaB, MapKepbl KIIETOYHBIX
cyOnomynsiuuii, MexaHu3Mbl (DYHKIMOHUPOBAHUS MPOXKIACHHOTO U MPUOOPETEHHOIO
MMMYHHUTETa, MEXaHU3Mbl MEXKKJICTOYHON KOOMepalid W TMPE3CHTAlUHd aHTUTeHA TpH
MHIYKIMM HWMMYHHOTO OTBETA, MEXaHU3Mbl T€HETHMYECKOro KOHTPOJIS pPa3HOOOpasus
AQHTHUTEN U KJICTOYHBIX PELENTOPOB TUM(MOIMTOB, IMTOKUHOBOU PETYISIIUN, MEXaHH3MBI
dbopMUpOBaHUSI UMMYHOJIOTMYECKOHM MaMsITH W HUHIYKIUM HWMMYHOJOTHYECKON
TOJICPAHTHOCTH, PUHITUITHl U1 METOABl MMMYHOCTHMYJISIIIUA U UMMYHOCYTIPECCHH;
STHOJIOTUIO W TaToreHe3 3a00JieBaHUM aJJIEPTUYECKOr0 XapaKTepa M HMX OCHOBHBIE
KIIMHUYECKUE TMPOSIBICHUS, MEXaHU3Mbl Pa3BUTHS aHA(DUIAKTUYECKOTO IIOKA W
MPUHLIMIIBI €70 (PapMaKOIOrHUeCKOro KyIHUpOBaHUS;
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- OTHOJOTHIO W TmaroreHe3 JauMdonponupepaTUBHBIX 3a00J€BaHUN, NPUHLUIBI HX
IMAarHOCTUKU W JICYEHUs, NMPUYMHBI MEPBUYHBIX M BTOPUYHBIX MMMYHOJC(UIIUTOB U
OCHOBHBIE ITOJIXO/IbI K MX KOPPEKIIUH;

- COBpPEMEHHBIE  METOABl  HCCIENOBaHUS B  O0JACTH  WMMYHOJIOTHH,  METO/BI
aJJIEPTrOJIOTUYECKON TMarHOCTUKM, OLEHKH HMMYHHOTO CTaryca B KIMHHYECKOH
UMMYHOJIOTHH.

Ouenka «ne3auem» CTaBUTCS B ClIydae, €CJIM aCUPaHT UMeeT (parMeHTapHbIe 3HAHUS
10 OJHOMY M3 3aJaHHBIX BOIIPOCOB, HE MMEET LEJIOCTHOIO INPEACTABICHUS O MEXaHHU3Max
npoTeKaHus (U3NOIOTHUECKUX MTPOIIECCOB B OPraHU3ME U UX B3aUMOCBSI3H.

4.7.3. UTOroBblii KOHTPOJIbL OCBOEHUS TUCUHILIUHBI

q)OpMOﬁ HUTOTOBOI'O KOHTPOJISI OCBOCHUA JUCHUIUIMHBI ABJISACTCA KaH,Z[I/I,Z[aTCKI/Iﬁ 3K3aMC€H
mo (U3HOJIOTUA B COOTBETCTBHE C IPOTPAaMMOi, YTBEpPKIACHHOW mMpukazoM MuHOOpHayKH
Poccun ot 08.10.2007 r. Ne 274.

Bomnpocel opranuzanuu ¥ IpoBeNeHHUS KaHIUAATCKOTO 3K3aMeHa pPErIaMeHTHUPYIOTCS
JIOKAJIbHBIM IIPABOBBIM aKTOM OpraHU3alnu.

5. PecypcHoe o0ecnieyeHue peajm3anuu IUCUUIIMHBI
5.1. Kagposoe o0ecnieueHue

Hayunoe pykoBOACTBO acHupaHTaMH OCYIIECTBISIOT 4 1OOKTOpa OHOJIOTMYECKHX H
MEIWIMHCKUX HayK, Bxomsmue B mraT @PIBHY «13My»: Hazapos ILI. (n1.m.H.), Kucenesa E.I1.
(m.™m.H.), Operigmuna U.C. (1.m.1H.), [ToneBumkos A.B. (1.6.H.).

[Tpodeccopcko-nipenogaBaTenTbCKui COCTaB, o0ecreunBarOIIHiA peanuzanuro
nporpammsl. 1.M.H. nipod. Hazapos IL.I'., n.m.H. Kucenera E.I1., 1.6.H. mpod. [ToneBmukos A.B.

5.2. MarepuajbHO-TeXHHYECKOe o0ecrieyeHne

MynbTUMENUITHBIA KOMIUIEKC (HOYTOYK, MPOEKTOp, SKpaH), TEIEBH30p, BUICOKaMepa,
MYJIbTUMEIMIHbBIE Mpe3eHTaluy, Tabiauubel. HaOopbl chaifloB MO pa3Iu4HBIM  pasjesiaMm
JVICIIATUTHHBI.

HccnenoBarenbckoe odopynosanue oraenoB ®I'BHY «MIOM» obecnieunBaer oOydeHue u
BBITIOJITHEHHE HAYYHO-HCCIICOBATEILCKOH pPaOOThl aCIHUPAHTOB HA COBPEMEHHOM HAYYHOM H
METOJIMYECKOM YPOBHE.

Buvicokomexnonozuunoe obopyoosanue:

CO:2 unkybatopsl

AMruinukaTops

I'omorenusaropsl

JlamuHapHbIe OOKCHI

JIpioreneparop

Mukpockorbl (HHBEPTUPOBAHHBIN, CBETOBOHN)
MoaynbpHBIN IUTAHILIETHBIN pUIEp
HuskoremmneparypHble MOPO3UIBHUKHI
O6opynoBanue AJsi IBYMEPHOTO 3eKTpodopesa
Ob6opynoBanue ais anexrpodopesa u 6i1orrunra JJTHK u 6enkon
IIpombIBaTeINb IUIAHIIET

[TpoTounsiii mutodryopumerp

Kunerounsiii coprep

CucreMsl refb-J0KYMEHTUPOBAHUS
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CriekTpooTOMETPHI
dayopockaH

Lentpudyru

Menkoe nabopamopuoe obopyoosanue:

pH-meTpel, BoasHbIE OaHW, MarHUTHBIC MEIIAJIKHU, IICHKEphl, aHATUTHYECKUE U

SJICKTPOHHBIC BEChI, CYIIUJIBHBIC I_HKaq)BI, ABTOKJIAaBHI, ocunnnorpa(bm u ap.

5.3. HudpopmaumnoHHoe obecnevyeHue

VYuebHas, yueOHO-MeToanYecKas U WHbIE OMOIMOTEYHO-WH(POPMALMOHHBIE PECYPCHI

o0OecrieunBarOT Y4eOHBIM Mpolecc M TapaHTUPYIOT BO3MOKHOCTh KadeCTBEHHOI'O OCBOEHUS
acIMpaHTOM 00pa30BaTEIbHON MPOrPaMMBI.

Pexomennyemas aureparypa:

a) ochoenas:

1.

2.

SN

9.

10.

11.

12.

Murphy K.P. Janeway's Immunobiology. New York: Garland Science, Taylor & Francis
Group, LLC; 2012. 889 p.

bypmectep I'.-P., Ilenyrro A. Harmsanas ummynonorus. Ilep. ¢ anrn. M.: BMHOM.
JlaGopatopus 3uanuii, 2007. 320 c.

NmvmyHonorndyeckue mMexanusmbl ctapenusi / B ka: Anucumor B.H. Monekymnsipasie u
¢dusnonornueckue MexaHu3msbl crapeHus: B 2 1. 2-e uzn., nepepab. u pom. CII6.: Hayka,
2008. T. 1.481 c.

Kermunuckuii C. A., CumOupues A. C. Llutokunsl. CII6 : @ommant, 2008. 552 c.
Kopuesa E.A. Beenenne B ummyHoduznosoruto : Yuebd. mocooue. CII6.: DJIBU-CIIOG.,
2003. 48 c.

Kynpssues 1.B., [TonepmukoB A.B. DBomronus kackaaa KOMIUIEMEHTA: PaHHUE dTarbI //
utokunsl 1 BocnaneHue. 2005. T. 4. Ne 1. C. 14-21.

Meiin JI., bpoctopd k., Por I.b., Poiitt A. Ummynonorusa. Ilep. ¢ anrm. M.:
Jlorocdepa, 2007. 568 c.

Hazapos IL.I". [lenTpakcuHBI B peaKIUsAX BPOKICHHOTO ¥ IPHOOPETCHHOTO MMMYHHUTETA,
OpraHu3alK MaTpuKca, GepTIIIbHOCTH // MeauuuHcKuil akageMudeckuit sxyprai. 2010.
T. 10. Ne 4. C. 107-124.

Hazapos IL.I'. Peaktants! octpoii a3l Bocianenus. — CII6.: «Haykay, 2001. 423 c.
[Mnendeitep Tx. X.JI., Ueitn b.M. Harnsagnas uMmMyHOJIOTHS: TIEp. C aHTIL. mof pea. A.B.
Kapaynosa. 2-e u3z., nepepad. u gon. M. : [DOTAP-Menaua, 2008. 120 c.

CumbupueB A.C. HWarepneiikun-1. ®usnonorusa. Ilatomorms. Knuauka. CII6:
®OJIMAHT, 2011. 480 c.

Apwiin A.A. Ummynonorus : yaeoHuk. M.: TDOTAP-Menua, 2010. 752 c.

0) OononnumenvHan:

1.

2.

S

brikoB A.C., BopooreB A.A., Kapaynos A.B., ITamkos E.Il. ATnac mo MeIuImMHCKOMN
MHUKPOOHOJIOTUH, BUPYCOJIOTUH U UMMYHOJIOTHH. 2-¢ u3nanue.M.: MUA, 2008. 271 c.
CemmamBmmm P.U. Jlaypeatsr HoGeneBckoit npemMun mo (GU3MOIOTUA U METUIIMHE. M.:
Meauuuna-3n0poBse, 2010. 44 c.

CemmamBmmm P.M. OcHOBBI (pu3nonorun UMMyHHOU cucTembl. M.: Meaumuna, 2003.
396 c.

Vaesukuna T.W. 3apoxaenne ummynosniorud. M.: Meauuuna, 1984. 320 c.

XautoB P. M., UrnateeBa I'. A., Cumoposuu U. I'. UmmyHonorus: YdyeOHuk. M.:
Meanmmaa, 2000. 432 c.

Kypuanwi
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HNmMmyHonorus;

[IuTOKMHBI U BOCIIAJICHHUE;

Poccuiickuii ”UMMYHOJIOTMYECKUH XKYypHAJI,

VYcnexu coBpeMeHHOM OUOI0THH;

Bromierens 3KcriepuMEHTaTbHOW OMOJIOTUU M MEIULIUHBL;
Joxanpl AkageMun HayK;

Wndexnus 1 UMMYHUTET

NogkrwdpE

Humepuem-pecypcol

Kaxnoe pabouee MecTo acmupaHTa M OpAMHATOPAa OCHALICHO KOMIIBIOTEPOM C
HEOTpaHWYEHHBIM AocTynoM B MHTepHeT. Takoi IOCTym MO3BOJSIET 00OpamarhCcsi K MOCTOSHHO
OoOHOBIIsIEMBIM 0a3aM J1aHHBIX, HCMOJb3yeMbIM B oOpazoBarenbHON naestensHoctn OI'BHY
«MDOM», TakuM Kak
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http://www.ncbi.nlm.nih.gov/geo

http://www.ncbi.nlm.nih.gov/omim

http://www.protocol-online.org

http://www.pubmed.com

http://www.scopus.com

OI'BHY «MIDM» mMmeeT AOCTYN K DJIIEKTPOHHBIM pecypcaM H3AaTelbCTB Springer,
Elsevier, Wiley, Karger.
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