NMPUHUUNDbI ANATHOCTUKHA
UMMYHOJNOIMMYECKUX
HAPYLWLEHUN

YyebHOe nocobue




MunwncrepcTeo 3apasooxpaHeHus Poccuiickon OepepaLmm

QepepanbHoe rocyfapcTBeHHOe BiogXKeTHoe yupexxaeHue
«HaumoHanbHbI MEANLIMHCKII NCCAeROBATENBCKIN LeHTp
nmeHy: B.A. Anmazosa»

UHCTUTYT MeAMLIMHCKOTO 06pazoBaHus

NMPUHLUMbI AUATHOCTUKI
UMMYHOJTOTUYECKUX HAPYLLUEHWIA

YyebHoe nocobue

KpacHosapck
2025 =



YIK 614.2-312.6(047)
BBK 51.1(2)2

N55.4  MpuHymno AVATHOCTUKM  UMMYHONOrMYeCKIX HapyweHun: YyebHoe
nocobune / AA. CrapwuHosa, V.B. Kyapssues, AT Bopucos, A.A. CasueHKo,
JLI. Mypusios, T.B. Denotkmna, M.A. Cobonesckas, A.B. banaxoHos, A A. PybuHwreitH,

AS. Rynbnuma, H.10. HepHbiw, 1.0, Aosramox, [.A, Kyanan. - KpacHoapck: AC-KUT,
2025.-153 ¢.

ISBN 978-5-6052359-2-7

FOTOBKWN KagpoB BbiCLIEN KBanudukauymm no NporpaMve oppnHaTYpbI No crieyuans-
HOCT 31.08.45 «MynbMOHONOrMsy W MOXeT BbiTb pPeKOMEHA0BaHO A8 Bpaven takmx
CNeunanbHocTe, Kak «Annepronorus u MMMYHONOTWA», «IlynbMoHonorusy, «ViHdek-
UMOHHbIe BonesHuy, «OTusnarpusy, «Tepanua, «Matonoruyeckan Pusnonoruan», «Knu-
Hi4eckan nabopatopHas guarHocTykan,

WecTBa, 3aB Kadbegpon KNuHWYecKo ¥mMMyHOnorum Hosocubupckoro rocyfnapcrees-
HOro MeguuMHCKoro yHWBepcuTeTa, akagemuk PAH, npod., 8. m. H.;

T.1. Cecb, Kadeppa ummynonorum NMCrermy umenn akag. U.N. Nasnoga,
Hay4Hbi pykoBoguTens CHO, 3as, yuebHol YacTbio, npod., o. M. H.;

A.M. Mouceesa, u. 0. 3as. Kadenpoin MUKPOGMOnorvN 1 BUpyconorum
OIBY «HMUL vm. B.A. Anmazopa» MuH3gpaga Pocenn, gouenT, k. m. 1. '

PekomeHgosaHo: YuebHo-meTognueckum Cosetom OBy «HMWLl um. B.A. Anmazosa»
MwuH3ppasa Poccun g Kayectse nocobun ans obyvawiyuxca no nporpamme 31.05.01

N2 3 o1 18 mapTa 2025 .
ISBN 978-5-6052359-2-7

© AA. Crapwunoea, U.B. Kynpasues, AT, Bopucos, AA. CaByuerko,
N.1. Yypunos, T.B. ®enotkuna, M.A. Cobonesckasn, A.B. banaxonog,
AA. PyGuniutein, A9, Kynenivna, H.10, HepHbiw, N.O. fosraniok,
O.A. Kynnai, 2025

© OIBY «HMUL| um. B.A. Anmazosa» MuHzppasa Poccun, 2025



OIMABJEHUE

ABTOPbI
TEPMIHbI V1 ONPELENEHNS

MEPEYEHD COKPALLEHWIA 14 YCITOBHBIX OBO3HAYEHIA
NPEANCITOBUE |
OOPMUPYEMbBIE KOMIMETEHLMAW

BBEJEHUE

I Yactb. 3SAKOHbI OBLLEN HO3010MMI W KITMHUYECKASA
ANATHOCTUKA MMYHHbBIX HAPYLUEHY
1.1. JlokanbHbI UMMYHHBIV OTBET 11 eFO B3aviMoaencTeme
€ CNCTEMHBIMY 3aLUUTHBIMW MPOLIECCamMm
1.2. CucremHbivi BocnanuTenbHbil oTBeT:
HOBOE Kak Xopowwo 3abbiToe cTapoe
1.3. ImmyHonaTonornyeckume CYIHOPOMBI,
CBA3AHHDBIE C NepPBbIM TUMOM KNETOYHOIO MMMYHHOFO OTBeTa
1.4. immyHonatonoruueckme CUHOPOMBI,
CBA3AHHbIE CO BTOPbIM TUIMOM KNETOYHOIO MMMYHHOTO OTBeTa
1.5. UmmyHonaTonornyeckme CUHAPOMBI,
CBA3AHHDBIE C TPETLVM TUIMOM KNETOYHOIG MMYHHOMO OTRETa
1.6. immyHonartonornyeckue CUHOPOMbI, CBA3aHHbIe
¢ HapylWeHyem rymopasnbHOro 38eHa MMMYHHOTO OTBETa
1.7. MHorodakTopHbie uMMyHONaTonorMuecKue
CUHAPOMBI

Il wacte. METOLbl UMMYHOAUATHOCTUKMN

2.1. MeTogpl ccnenoBaHma rymopansHoro
3BEHa UMMYHUTETa

2.2. MeToppl nccnenoBakmns KneTouHoro
3BeHa UMMYHUTET]

2.3. ELISPOT

2.4. Macc-cnektpomeTpus

2.5. Xpomatorpadus

9
10
11
12

15

17

21

27

30

34

38

41
45

45

47
50
55
57



il yactb. JIABOPATOPHAA AMATHOCTUKA

UMMYHHbBIX HAPYLLEHIA 59
3.1. OueHKa nokasarersnel KNEeTOYHOTo UMMYHUTETA 59
3.2. Mapkepbl akTUBaUUM KNETOK UMMYHHOW CUCTEMbI 84
3.3. Flokazatenu, oTpaxkatoLwme CTeneHsb fvigdepeHupoBKY

T- v B-numdouuTor 107
3.4. Onpepenexue cnekTpa u KOHUEeHTpaumn UMTOKUHOB 108
3.5. OueHka nokasatenei rymopanbHoro UMMYHUTETA 109
IV yactb. KOHTPOJ1b MOAYYEHHbBIX 3HAHUIA 113
4.1. KOHTpO/bHbIE BONPOCHI 113
4.2. Tnoccapmin OCHOBHbIX MMMYHOMOMAYECKIX ROHATUN

v onpeaenennmn 115
CNUCOK NIUTEPATYPbI ' | 142



ABTOPbI

CrapwuHoBa AnHa AHapeeBHa, OTBY «HMULL um. B.A. AnmasoBa»
MuHsppaga Poccun, HauyanbHUK YnpaBneHyia HayuHbIMU UCCHEnoBaHI-

AMU, npodeccop kadeapbl GbakynbTETCKON TEPANUMN C KNTMHUKOM, BOKTOP
MEANLMHCKUX HayK.

Kyapasuee Urope Bnapumumposuy, OIEHY «MHcTutyt 3KCnepu-
MEHTaJIbHOW MeAVLMHbI», 3aBeAyIol i nabopatopuen KNeTouHon nm-
myronoruu, OIbY BO «lepsbiit CankT-MNeTepbypreknii rocynapcraeH-
Hbi MEAVUIVHCKUYA YHUBEPCUTET WM. akag. WU.I. MNasnosay Munzapaga
Poccun, foueHt kadenpsl nmmyHonorun, GIrBY «HMUL]L um. B.A. Anma-
30Ba» MuHzgpasa Poccun, 3agepyrowynin nabopatopmeis ay TOMMYHH biX
1 ayTOBOCNaNUTENbHbIX 3a00/1IEBaHNIN, KaHANAAT BUONOrMYECKNX HayK.

bopucos Anekcangp lennagbesuy, OIBHY «HayuHo-nccnegosa-
TeNbCKUN MHCTUTYT MeanLrHcKux npobnem Cesepa OWL KHL CO PAH»,
BEAYLIMIA HayuHbIN COTPYAHWK N1abopaTopun MOSEKYNAPHO-KNETOUHOM
dunsnonorum 1 NaTonornn, rnaBHbIN Bpay KNUHWKU UMMYHONOTMW, KaH-
AVAAT MeANLIMHCKNX HayK.

CaBuenko Angpeit Anatonbesuy, OIBHY «HayuHo-nccneposa-
TeNbCKUI UHCTUTYT MeanLMHCKuX npobriem Cesepa OUL| KHL CO PAH»,
pykosoguTenb flabopatopuii MOneKyIsipHO-KNETOUHON dusmonorum
v natonoruy, npogeccop, AOKTOP MeANLIMHCKMX Hayk.

Hypunoe Jleonnp TMasnosuu, Carkr-letepbyprckuin rocypap-
CTBEHHBIN YHMBEPCUTET, 3aBEAyWU Kadeapon naTonorum, 3am.
pykosoanTesnia naboparopu MUKPOAHTMONATUYECKUX MEXAHW3MOB
aTeporeHesa, AENCTBUTENbHbBIA YfleH AKafemMun MeauLnHCKUX HayK
Pecnybnuku MongoBa 1 MexayHapofHoi akagemun Hayk (cekums
«3[40POBbLE 11 IKONOTUAY), AOLEHT, KaHAKAAT MeJVILIMHCKIX HayK.

®epnorknHa Tamapa Buktoposhna, OIBY «HMUL, um. B.A. Anmaso-
Ba» MuHsgpasa Poccun, MIHCTUTYT mMeamumHcKoro o6pasosaHus, ao-
UeHT kadefpbl KneTouHoin 6uonoruu u ructonorim; OrBYH «AHctuTyT
3BOMOUMOHHON dusmenornn u Guoxummnm um. U.M. CeveHoBa» PAH,
CTApLIMWA HayuHbil COTPYAHWK NabopaTopnn CPaBHUTENbHON CEeHCOop-
HOW du3nonoruu, KaHamMaaT GMonorMueckinx Hayk.
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CoboneBckan Monuna AHaTonbeBHa, CankT-leTepbyprckuii ro-
CYBapCTBEHHbIN YHUBEPCUTET, aCCUCTEHT Kadeapsl natonoriu, spay —
VIMMYHONOT-annepronor, HayuHelit COTPYAHKK nabopatopun MUKpoaH-
FMONaTUYECKNX MEXaHN3MOB aTepreHesa.

banaxoHoB Anekcer BukToposuy, CaHkT-TleTepbypreku rocy-
A3PCTBEHHDBIN YHUBEPCUTET, Npodeccop Kadeapbl drznonorum, noktop
NEAArornyeCcKuX HayK, KaHANAAT GUONOrMYSCKIX HayK.

Py6uniwreins Aptem Apkagbesiny, OTbHY «UHCTUTYT 3KCneprmen-
TanbHOW MeOULINHBIY, nabopatopus KneTouHol UMMyHonorum, na6o-
PaHT-uccneoBatens.

Kynbnuna Anacracus ApocnaeosHa, UHcTutyT neauarpun u ne-
puHatonorum OIBY «HMUL, um. B.A. AnmazoBa» MuH3apasa Poccuu,

opanHatop; CaHkr-lNeTepbyprckumn roCyAapCTBEHHbBIN YHUBEPCUTET, UH-
XKeHep-nccnegosarens. -

HAosraniok Wpuua ®epoposHa, OIBY «CM6 HUUD» MuHsapasa
Poccun, coseTHuk AVPEKTOPA, rMaBHbIN BHEWTATHbIN cneunanmncT bTu-

3nonepnatp Cesepo-3anagHoro pervoma, npodeccop, 4oKTOp Meau-
LMHCKUX HayK.

HYepHbiw Hatanua lOpbesna, OIBY «HMWLL wm. B.A. Anmasosa»
MwuHzapaBa Poccuu, pouent Kadenpbl naGopaTopHo MeOULMHBI C KNn-
HYIKOW, IMaBHbIA BHELUTATHbINA CNIeUUannCT no KnHuyeckon nabopatop-
HoWM gnarHoctnke C3PO, AOCLEHT, KaHAMAAT MeAUUUHCKMX Hayk.

Kyanan Omutpuin AHaTonbeBny, MOCKOBCKNIA roCYyAapCTBEHHbIN
yHuBepcuTeT umernu M.B. fllomoHocosga, npodeccop kadenpbr papma-
KOTHO3MW ¥ NpombillinieHHON dapmaun dakynbTeTa PyHaameHTanb-
HOW mepuuviHb; OTAQY BO Nepsbiin MTMY um. A.M. Ceuenoga MwH-
3gpaea Poccun (CeueHoBckuin yHusepcutet), npodeccop kadegpsi
papmakonoruv UHcTuTyTa $apmauny; OTBY «HL NHCTUTYT nMmyHo-
noruv» OMBA Poccuu, BEAYWMI HayUHbI COTPYAHUK naboparopuu
MEPCOHANM3INpPOBaHHON MeauUMHBLI 1~ MONEKYNAPHON MMMYHORCIUY
Ne 71, HieH-KoppecnoHaeHT PAH, poktop MeAVLIMHCKIX HayK.



