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ITacnopT (poHAQ OLIEHOUHBIX CPe/iCTB
crieranbHOCTh 36.05.01 Beteprnapus
HaIpaB/IeHHOCTD (TTpodunb) «BeTepuHapHas GapMarivs»,
«KauecTB0o 11 6€30MaCHOCTD TIPO/[OBOJILCTBEHHOTO ChIPhsSI 1 TMUIIEBBIX ITPOAYKTOB»,
«boJie3Hr MeNTKUX [JOMAaITHUX U 9K30TUUeCKUX XKUBOTHBIX»
OYHOM 1 3a04HOM (OpPM 00yUeHUs

HucuunnvHa: «/ IMMyHOIOTUST»

Tabuia 1
No dopmupyemble OueHouHbIe
. /1'1 Mogynb JUCLUIIVHEI KOMITeTeHLIUU U UX MaTepuanbl 1 KomuectBo
4yacTu cpeAcTBa
MOAY/JIb 1. YK-1 Onpoc
1 IIpegmer u 3afaun Crniocobex OCYLL{eCTB/IATH Pecpepar 6
VIMMYHOJIOT M, TOUCK, KPUTUYECKUI
MMMYHOJIOTHSI KaK HayKa aHa/Iu3 U CHHTe3
vHopMaLuy,
’ [TonsTHE 06 UMMYHHOM NIPUMEHSTh CUCTEMHBIN Ompoc 19
CUCTeMe MOZXO/, /ISl pelleHust
TIOCTaBJ/IEHHBIX 3a/ja4
3 MOAY/JIb 11 YK-1 Omnpoc 31
MexaHu3mbl uMMyHHUTeTa. | Crioco6eH OCyIeCTBIATh
AHTUTEeHBI U TOUCK, KPUTUYECKUI
VMMYHOTTI00y/TUHBI aHaIu3 U CHHTe3
4 PerynsTopHbie KeTKU vH(bopMalLuy, Onpoc 18
VIMMYHHOM CUCTeMbI U UX NIPUMEHSTh CUCTEMHBIN
IIOBEPXHOCTHBIE MOZXO/, /ISl pelleHust
CTPYKTYPHI (peLiernTopsl, TIOCTaB/IEHHBIX 3a/a4
MapKepsl U Jp).
5 ['opMOHBI U MejaTOPbI Ompoc 22
VMMYHHOW CUCTeMbI KonnokBuym
MOAY/JIb II1
['eHeTHUeCKHII KOHTPOJIb
g | MIMMYHHOrO OTBeTa. VK Onpoc 15
aronTo3. IJIaBHbIN
KOMILTEKC Crniocoben OCYLLeCTB/IATh
rMCTOCOBMECTUMOCTH TIOUCK, KPUTHIECKIH
VIMMYHHBIH OTBeT. aHaJIM3 U CHHTe3
addepeHTHas, uHpopmaLyH, . | upuBupyanbHOe
7 | LleHTpHaJIbHas, TMpUMEHATD CHCTEMHBIN JloMalliHee 11
sddekTopHast pa3sbl TMOAXOA, /I pelleHts 3a/laHue
UMMYyHHTeTa TIOCTaB/IeHHBIX 3a/ja4
8 MMmyHoJ10rnyeckas Pecpepar 10
TOJIEPAHTHOCTD
9 Monyse IV YK-1 TectupoBaHue 9
Teopuy UMMYHHUTETA CriocobeH oCyITeCTBSTh
10 ®uso - ¥ OHTOreHe3 MOUCK, KpUTUYECKUN TecrnpoBanue 97
CUCTEeMbl UMMYHHTETA aHa/Ii3 U CUHTe3
1 MogenbHble CUCTEMBI B vH(opMaLyy, TecTuposare 34

dbyHaMeHTabHOW U

MPpHUMEHSATH CUCTeMHBIH
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TIPUK/IaIHON
VMMYHOJIOTHH

MOAXOZ, ISl PeLLeHns]
MOCTaBJIeHHBIX 3a7au

1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJNMBbIE

JUTA OLIEHKHY 3HAHWI, YMEHU 1 HABBIKOB JEAATE/IbHOCTH
B ITPOIIECCE OCBOEHUSA JUCIIAITI/IMHBI

Tabnurja 2 — @opMypyeMble KOMITETeHIN

O11eHOYHBIe
Kop v HarimMeHOBaHKe Kop v HauMeHOBaHMe UHAMKATOPa JOCTHKeHUS
KOMITeTeHLIUU KOMITeTeHLUU (YaCTH KOMIEeTeHLIUHN) MATEpHATIB!
Y Cpe/icTBa
MOAYJIb I
YK-1.1 -1 yk1
3Harsb:
-MeTOJbl KPUTUUECKOTO aHaivM3a W OLIeHKU
COBpEMEHHbBIX HayUYHbIX [JOCTHKEHU;
-OCHOBHbI€ TIPUHLUIBI KPUTHUECKOTO aHa/Iu3a.
YK-1.2 UJ-2 yk-1
YMerts:
-I0/ly4aTb HOBbIe 3HAHUSI Ha OCHOBe aHasu3a,
YK-1 CUHTe3a U Jp.;
Criocobex -cobupaTh ¥ 0000111aTh JaHHbBIE TI0
OCYILIeCTBJISATh [TIOUCK, | aKTyaJbHBIM HayYHBIM TTpoOIeMaM, OTHOCSIIMCS
KPUTUUYECKUM aHa/lv3 U | K npodeccroHasbHOW 00/71acTh; -OCYLeCTBIISTh
cuHTe3 uHbopMaLuy, | mouck wuH(opMauuu W pemeHnid Ha ocHoBe | CobecemoBaHue
TIPUMEHSATh J1eliCTBUM, Pecdepat
CUCTEeMHBIY MIOAXO0J, | SKCTIepUMeHTa U OTlbITa.
JUISI PeIeHust YK-1.3 N1-3 yk-1
TIOCTaB/IeHHBIX 33/lau | Brajerts:
-ACciefioBaHueM MpoOsieMbl  TPodeCcCUoHaTbHOU
JiesiTe/TIbHOCTU C IPUMeHeHreM
aHaiM3a, CHHTe3a W  JPYyTUX  MeTO/OB
VHTeJUIeKTYyalbHON  /leITeNIbHOCTH; BbISIBJIEHUEM
npo0JieM U UCTIOIb30BAHKEM a/1eKBaTHBIX METO/[OB
JUIs1 UX peLleHus;
-IeMOHCTPUPOBaHKEM OLIEHOUHBIX CYXK/eHUI1 B
pereHuH TIpo6IeMHBIX TPO(heCCHOHATBHBIX
CUTYaL1H.
MOJYJIb 11
VK-1 YK-1.1 -1 yk1
Criocoben 3Hartb:
OCYIIECTBIIATH TIOHCK, -MeTOAbl ~KPUTHYECKOTO ~aHatM3a M OLeHKH
KpMTHYeCKiH AHATNS 1 COBpPEeMEeHHbBIX HayUHbIX [JOCTH)KEeHUH;
-OCHOBHbI€ TIPHHLUIBI KPUTUYECKOT0 aHa/ln3a.
CUHTe3 UH(opMaluy, YK-1.2 A2 yix CobecenoBaHue
IIPUMEHATD ) i KosokBuym

CHCTEeMHBIM TTOAXO0[,
JLIS1 pellieHust
TOCTaBJ/IEHHBIX 33Jau

YMetn:

-roJiyuaTh HOBBIE 3HAaHUSI Ha OCHOBE aHa/IW3a,
CWHTe3a U [Ip.;

-cobupaTh ¥ 0000111aTh JaHHbIE TI0

aKTya/lbHbIM Hay4YHBIM TMP0OO/IeMaM, OTHOCSIIIMCSI
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K TmpodeccroHanbHONW 00/1aCcTH; -OCYITIeCTBISTh
NMouMcK WHGOPMAllMM U pellleHUWM Ha OCHOBe
JIeiCTBUH,

JKCIiepyMeHTa U OIbITa.

YK-1.3 U-3 yk-1

Bnagets:

-ACCieiloBaHueM TpoOsieMbl  MPOdeCcCUOHaTbHOM
JlessTe/TbHOCTH C MpUMeHeHueM

aHanu3a, CUHTe3a U JIpyTUX  MeTOJOB
VHTe/IZIeKTya/IbHON  [1eITe/IbHOCTH; BbISIBJIEHUEM
npo0JieM U UCTIOIb30BAHUEM a/IeKBAaTHBIX METO/IOB
JUIsT UX pelleHust;

-IeMOHCTPUPOBAHUEM OLIEHOUHBIX CY>K/IEeHUU B
pelleHr TTPo0/IeMHBIX TIPOheCCHOHAMBHBIX
CUTYaLUi.

MOAYJIb II1

YK-1.1 -1 yk-1

3HaThb:

-MeTOJlbl KPUTUUECKOr0 aHaau3a |
COBpeMEHHbBIX HayUYHbIX [JOCTHKEHU;
-OCHOBHbI€ TTPUHLUITBI KPUTUUECKOTO aHa/In3a.
YK-1.2 N-2 yk-1

YMeTh:

-[I0/lyyaTh HOBbIE 3HaHMsS Ha OCHOBE aHasu3a,

OLIEHKH

YK-1 CUHTe3a U Jp.;
Criocobex -cobupaTh ¥ 0000111aTh JAaHHbBIE TI0
OCYILL[eCTB/ISATh TIOMCK, | aKTya/IbHbIM HayYHBIM TTP0O0OJieMaM, OTHOCSIIUMCS
KPUTUUYECKUM aHa/iv3 U | K mpodeccroHanbHOM 06sacty; -ocyujecteisTk | CobecesoBaHue
CUHTe3 MHpOpMalLlMy, | MOMCK WH(OpMaIlMK W pellleHud Ha OCHOBe | HauBUAYyanibHOe
TIPUMEHSITh JeUCTBUH, 3a/jaHue
CUCTEMHBIN MIOJXO0J, | KCTIepUMeHTa U OTbITa. Pecepar
JUISI PeIeHust YK-1.3 N1-3 yk-1
TOCTaB/IeHHBIX 3aZiau | BiageTs:
-AcciefioBaHueM MpoOsieMbl  TPodeCcCuoHaTbHOU
JesiTeIbHOCTH C TIpUMeHeHreM
aHaiM3a, CHMHTe3a W JPYyrUX  MeTO/OB
VHTE/IJIEKTYalbHOU  /leATe/TbHOCTH; BbISIBJIEHUEM
npo0JieM U UCTIONIb30BAHKEM a/IeKBaTHBIX METO/[OB
ISl UX PellieHus;
-IeMOHCTPUPOBaHKEM OLIEHOUHBIX CYXK/eHUI1 B
peltieHny Po6/IeMHBIX MPO]eCcCHOHATbHBIX
CUTYaL1H.
VK-1 Moayns IV
YK-1.1 UJ-1 yk-1
Criocobex A
3HaThb:
OCYILIeCTBJISITh TIOUCK,
. -MeTO/Ibl KDWUTWYEeCKOr0 aHaiM3a U  OLIeHKU
KPUTHUYECKUM aHau3 U .
COBpeMEHHBIX HaYUHbIX [JOCTHKEHUM;
CUHTe3 UH(opMaluy,
-OCHOBHbI@ TIPUHLIMITBI KPUTHYECKOT0 aHa/u3a. TectupoBaHue

TIPUMEHSITh
CHCTEeMHBIM TTOAXO0[,
JLIs1 pellieHus]
TOCTaBJ/IEHHBIX 33Jau

YK-1.2 UJ-2 yk1

YMeTh:

-10JIyyaTb HOBble 3HaHUSI Ha OCHOBe aHa/Iu3a,
CUHTe3a U Jp.;
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-cobupatk ¥ 000011]aTh JaHHBIE T10

aKTya/bHbIM Hay4YHbIM Tpo6sieMaM, OTHOCSIIIUMCS
K TmpodeccroHanbHONM 00/1acTH; -OCYIIeCTBISTh
NMoucK WHGOPMALMM W pellleHUWM Ha OCHOBe
JIeiCTBUH,

9KCTIepUMeHTa U OTIbITa.

YK-1.3 U-3 yk-1

Bnagets:

-ACCieiloBaHUeM TPoO/ieMbl  TTPOdeCcCUOHATbHOM
JesiTeNTbHOCTU C TIPUMeHeHHeM

aHa/jM3a, CHHTe3a W  JAPYTUX  MeTOJOB
WHTeJ/UIeKTYalbHON  IeITelIbHOCTH; BbISIBJIEHUEM
npo0JieM U UCTIOIb30BAHUEM a/IeKBAaTHBIX METO/IOB
JUIsL UX PelleHus;

-IeMOHCTPUPOBaHKEM OLIEHOUHBIX CYXK/eHUI B
pelieHUH TIPO6IeMHBIX TIPOdeCCHOHATbHBIX
CUTYaLUM.

OtleHOUHbIe MaTepUasbl U CPeJICTBA [/l TTPOBEPKU
c(hOopMHPOBAHHOCTU KOMIIETeHIUI

Tema 1. IIpeamer u 3ajauu UIMMYHOJIOTMHM, UMMYHOJIOTUA KaK HayKa

Bomnpocel a5 onpoca

1.Ilpeamet v 3ajauri COBPEMEHHOM UMMYHOJIOTHH.

2.0npefeneHue MOHITUSL <UMMYHUTET».

3.Actopuss pasButusg uMMyHosiorud. WccnenoBaHus O. [IkeHHepa. JIyn Ilactep -
OCHOBOIIOJIO)KHUK UMMYHOJIOTUH.

4.Bo3HukHOBeHHe HH(MeKIMOoHHOW nMMyHosnoruu (M.M.Meunukos, I1.0pnaux, K. Bopze,
K. Jlangwrerinep). OTKpbITMe MMMYyHoOsIorMueckor TtosnepaHTHocTH (I1.MepaBap, f.I'awex).
OTKpbITHE CHUCTEMbl aHTUTeHOB TrUCTOCcOBMecTMMOCTH uenoBeka (K. [locce). Pabotei M.
bepHera.

5.Pa3BuTHe oTeuecTBeHHOW MMMyHosioruu (M1.1.MeunnkoB, H.®.["amanes, JI.A.3unb6ep,
P.B.ITetpos, B.JI.Tpouukuii, B.M.Uymakos, B.M.>Kganos, B.B.Anmxanapuzse, I1.H.Kocsikos,
[1.®.3aponoBckuii, B..Nodde u ap.).

6.Mcropuueckye 3Tarbl pasBUTUS ajuleprojiord. Bkiajz, oTeueCTBeHHBIX Y4YeHbIX B
passutue amiepronorud (U.M.Meunukos, I'.Il.CaxapoB, A.A.CupotuHuH, A.A.Boromorer,
A.1.Apo).

7.Jlaypeatbl HobeseBCKOM mpemun 10 (GDU3HOJOTHUA U MeAWLIMHE, YAOCTOeHHbIe Harpajbl
3a OTKPBITHS B 00/1aCTH UMMYHOJIOTHH.

8.0cHoBoMOMaramwIye OTKPLITHS, He yocToeHHble HobOeieBCKoM rpemMum.

Tembl pedpepaToB
1. «Po/ib 0TeueCTBeHHBIX YYeHbIX B Pa3BUTHH HMMYHOJIOTHI»,

2. CocraByienue npe3enranuii «HobeneBckue j1aypeaTbl B 00/1aCTH HMMYHO/IOTHI»

Tema 2. IToussTHEe 00 UMMYHHOM CHCTeMe

Bompocs! g5 onpoca

1.MIMMyHHasi cuCTeMa KakK COBOKYITHOCTb OPraHOB, TKaHel W K/IeTOK, OCYILeCTBIISFOLUX
MMMYHoOJIOTHUecKre QyHKLMU. LleHTpanbHble 1 nepudeprueckye opraHbl IMMYHHOMN CUCTEMBI.

2.KoCTHBIN MO3T KaK UCTOYHUK K/1€TOK KIMMYHHON CUCTEMBI.




3. Tumyc — cTpoeHHWe, pOlb B pasBUTMM U celeKUUU T-TUMGOLMTOB, CeKpeTOpHas
GyHKIMS, CTPYKTypa ¥ OHOMOrMYeckass poJib TOPMOHOB THMYycCa; Tpo0sieMa BHETHMYCHOTO
pa3BuTusi T-TMMQOLIUTOB.

4.Jlumpartryeckre y3/bl U cesie3eHKa — CTpoeHue, T- 1 B-KieTouHble 30HbI.

5.JIumponHble CTPYKTYphl KOXXM M CIHU3UCTBIX 000/I0ueK — CTPYKTYpPUpOBaHHasi U
muddy3Has nmMM@ounsHas TKaHb, criequduka pacripegeneHus T- 1 B-mum@oLuToB, AeH pUTHBIX
KJIeTOK.

6.Posib meueHu B MMMyHHTeTe. MUKPOOKpyKeHHe JUMGOLMTOB — AuddepeHLMays
CTPOMaJ/IbHBIX KJ/IETOK B Pa3/IMUHBIX IUM(POUIHBIX CTPYKTYpax.

7.JlumbouuT - LleHTpabHas urypa B MUMMYHHOU crcteMe. CoBpeMeHHbIe Tpe/iCTaBIeHus
0 pa3BUTHU TUMGOILIUTOB.

8.IlpeacraBneHue 0 CTBOJIOBOM (POJJOHAYa/IbHOM) KPOBETBOPHOU KileTKe. [TpourcxoxxaeHue
CTBOJIOBOU KJ/IETKH, ee XapaKTepUCTUKU. LIUPKy/IsAL1s CTBO/IOBOM K/IeTKU.

9.Mogenu n3yueHUs LIUPKY/ISILUU CTBOJIOBBIX K/IETOK M TMM(OUIHBIX KIETOK (OpraHu3Mbl
napabMOHTHI, JyueBble XUMepbl U Zp.). Murpaiusi CTBOJIOBBIX KJIETOK B TUM(OW/HbIE OpraHsbl.
Kosonmeobpasyromasi criocoOHOCTb CTBOJIOBBIX KJIETOK, METO[| Cee3eHOYHBIX KOJIOHWHA M WX
3HaueHue B UMMYHOJIOTUH.

10.ITouATHe o mipefuiecTBeHHWKax T- u  B-niuM@oLuTOB, WX XapaKTepUCTHKa,
uaeHTUPUKausi. TUMyC3aBUCUMbIN MyTh Pa3BUTHS TUMPOLMTOB (T-K1eTkn).

11.Dommkynsl Knapka, Tesnbna ['accans.

12.0cHoBHble 3Tanbl guddepeHIIMPOBKA T-KI€TOK B TUMYCe, 3HauyeHWe CTPOMAaJIbHBIX
3/1eMEeHTOB, MUTeNa/IbHbIX, JeHAPUTHBIX K/eTOK, Makpogaros.

13.T-knerounsiii perjentop (TCR).

14.3Hp0KpuHHass GYHKLUMS THMyca, CyMopasbHble ¢akTopbl TUMyca. Mwurpaius u
paccenenve T-nuM¢oLUTOB B opraHusMe. THMyc3aBUCHMBIe 30HBI NeprepuyecKux OT/e/0B
MMMYHHOM CUCTeMblI (cesie3eHKa, MMMdaTrUuecKue y3ibl U Jp.).

15.0cobenHocTr  TUMGOUAHBIX  CKOIJIEHWM, aCCOLMMPOBAHHBIX CO  CIM3UCTBIMU
000/10UKaMU B KUIIIEYHHKE, JIETKHUX, MOUEII0JIOBOM CHUCTeMe, KOXKe U T.J.

16.Posib B UIMMyHHUTeTe Cejie3eHKH, JMM(paTUUeCKUX Y3/10B, MUHAAIUH U APYIUX TKaHel
neprQepruecKkoro oTJesia UIMMYHHOM CHUCTeMBI, UX MOP(]oJioruueckrie 0COOEHHOCTH.

17.3HaueHue JI0Ka/JILHOrO 3B€Ha B OCYILL[eCTB/IEHUA UMMYHHBIX IIPOL[eCCOB.

18.PeLipKy/iiLiist ¥ XOMMHT JIMM(OLUTOB — TyTH PeLMPKY/ISLIMYA, MeXaHU3Mbl XOMUHTa,
po/lb MOJeKyl1 ajiresud W XeMOKMHOB B pacrpefieleHUd JMMGOLIMTOB B OpraHusMme,
0C00EHHOCTH pacIipeZie/ieH!s] HAUBHBIX JIMM(OIUTOB U KJIETOK MTaMSITH.

19.06HOB/IEHNE K/IETOK WUMMYHHOW CHCT@MBbI — CPOK JKW3HU DAa3/IMUHBIX K/IETOK, €ro
Vi3MeHeHUs 110C/Ie KOHTAaKTa C aHTUT'eHOM, MeXaHU3M 3/IMMUHALIMU CTapbIX K/IeTOK.

20.T- u B-numdoruTel, UX XapaKTePUCTHKA, MeToAbl uAeHTUPUKaluu. [loHsTHE O
cybnionynsimusx T- u B-numdoumro: T-xenmneps! 1 u 2 Tunos, T-cynpeccopsl, T-kunnepsi, B-
CyIipeccopsl, B-xesmnepsl, 0CHOBHbIe XapaKTePUCTHUKH, POJIb B UMMYHHBIX IIpOLjeccax.

21.I1pyHLMIIBI TOTYYeHUs TMM(OLIMTOB U3 KPOBH, TMMOBbI, TMM(QOUJHBIX OPraHOB.

22.MeTozbl Ky/IbTUBUPOBaHUSI TUM(OLIUTOB.

23.bnacrrpancdopmaniusi  TUMQPOLIMTOB, TIOCTAaHOBKA peakUuWu, MOP(OJIOTUUeCKUue U
OroxrMHYecKye W3MeHeHUs], 3HaueHe MUTOTeHOB 1 aHTUT'eHOB.

24.CMmemaHHas KyJ/bTypa JUMQOLIMTOB, TIPUHLIMII [TOCTAHOBKM, 3HayeHWe reHeTHUeCKUX
pas3Iuuui MeXXJy JOHOPOM U peLiunieHTOM. MOHOK/IOHa/IbHbIe aHTUTe 1a K IMM(OLUTAM.

25.I1onsaTre o NK- u JIAK-numdouurax, npupo/a, XapakTepucTHKa, WAeHTUPUKaLUS, UX
pPO/Ib B UMMYHHBIX peaKLMsX.

26.K-k1eTky, (peHOMeH aHTUTe/103aBUCMMON KJIETOUHOW LIUTOTOKCUUHOCTH.

27.Ponb MakpodaroB B HMMMYHHOM OTBeTe. XapakTepUCTHMKa U TeHe3 Makpodaros,
Mapkepbl, perienTopbl. DyHKIIMOHa/IbHbBIE CBOKMCTBAa Makpo(paros.

28.ITonyuenune MakpoaraabHbIX KJI€TOK. JleHAPUTHbIE KIETKHU.



29.Ponb HeUTpo(UIOB, TYUHBIX K/IETOK, 0a30(huioB, 303UMHO(PUIOB, SIMUTETUOLIUTOB,
TPOMOOLIUTOB, SPUTPOLIUTOB B UMMYHHBIX PEAKLIMSIX U BOCIIAIeHHH.
30.MiMMyHO-HelpO-3H/I0OKPHUHHBIE CBSI3U. BrMsiHMe pa3/MuHbIX FOPMOHOB Ha UMMYHHYIO
cucteMy (TI0JIOBBIX, KOPTUKOCTEPOUHbBIX, TUPEOUHBIX U JIp.).
31.Ctpecc U UMMyHUTeT. HellpoTpaHCMUTTEpHbIE CUCTEMBI M WX PpOJiIb B Dery/silyu

VIMMYHHBIX [POLIeCCOB.

Tabnmuna 3 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMIIETEHI[UH

Kop v HaumeHOBaHMe
WMH/IMKaTOopa JOCTHKeHHUs
KOMIeTeHLUM (YacTu
KOMIIeTeHIUM)

Kputepuu ouieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTy KOMITeTeHIUH)

Ha 0a30BOM ypOBHe

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OL|eHKe
«Y/JIOBJIETBOPUTEILHO»
50-64% ot
MakKCHMaJbHOro b6asia

COOTBETCTBYET OL[eHKe
«XO0pOo1I0»
65-85% oT

MaKCHUMa/bHOro Oasia

COOTBETCTBYET
OLIEHKE «OT/THYHO»
86-100% ot
MaKCHMaJ/IbHOT'O
Oana

YK-1.1 UJ-1 yk1 He coBceM TBepAo | 1) TBepgo  ycBows | 1) ryiybOKO M MPOYHO
3Hathb: B/a/leeT MPOTrpaMMHbBIM | IIPOrPaMMHBIN yCBOW/JI MaTepuan B
-MeTo/bl KPUTUYECKOr0 | MaTepuasioMm, 3HaeT | MaTepuaj, FPaMOTHO U | TIOJTHOM obBeme,
aHasnuM3a u OLIEHKU | OCHOBHbIE T0 CyLIeCTBY M3/1araeT | UCuepIribiBarollle,
COBpPEMEeHHBIX HayuHbIX | TeOpeTHYeCKUe ero 6e3 | rpaMOTHO u
JIOCT)KEHUH; T10JI0’KEeHHsI U3y4aeMOro | CyL{eCTBEHHBIX JIOTUYEeCKU  CTPOMHO
-OCHOBHBbIE MIPUHLMIBI | Kypca, obsiazaet | omMOOK, TIPAaBWIBHO | €r0 M3/1araeT, YeTKO
KPUTHYECKOr0 aHaiu3a. JI0CTaTOUHBIMU [l | IpUMeHsieT tdhopmynupyet

YK-1.2 NJ-2 yk1 MPOJO/IKEeHUs TeopeTuueckue OCHOBHbIE  TIOHATUSA,
Ymets: o0yueHuUs U | TI0JIOXKeHUs TIpU | IPUBOAUT

-[I0/ly4aTb HOBbIE 3HAHUS | NIPeACTOosIeN pelLlleHUM KOHKPETHBIX | COOTBETCTBYIOLHE
Ha OCHOBe aHaiu3a, | npodeccuoHaIbHOM 3ajau, C HeOOMBIIUMH | IPUMEPBI, YBEPEeHHO
CUHTe3a U [JIp.; JesITe/IbHOCTH, MOTPeLHOCTAMHU BJIaZieeT

-cobupath ¥  00001mIaTh | 3HAHUSIMH. BBIMOMHSET | PUBOAUT METO/]0JIOTHEH,
JlaHHbIE TI0 TeKyIue 3a/aHus, | GOpMyJIMPOBKU criocobeH K
aKTyaJIbHbIM HayuyHbIM | yCTaHaB/IMBaeMble orpeziesieHUH, He | 00001eHuo,
npobsiemMaM, OTHOCSIIMMCS | TpadUKOM  y4eOHOrO | ZIoIyCKaeT aHanu3y;

K ripodeccroHanbHOM | mporjecca. [Ipy oTBeTax | CyleCTBEHHBIX 2) cBOOOTHO
obnacTv;  -OCYLIeCTBJISATh | JAOMyCKaeT HETOYHOCTeH TIpDU | OPUEHTUPYeTCS B
MOUCK  HMHGOpPMAalUMKM U | MaJoCyLeCTBeHHbIe BbIOOpE u | teme «[Ipeamer wu
pelleHui Ha OCHOBe | MOTPeIIHOCTH, 060CHOBAaHHOCTHU 3ajaun

JIeCTBUH, VICKa)KeHUs! JIOTUUeCKOW | MeTO/|0B peleHys | UMMYHOJIOTUH.
5KCIIepUMeHTa U OIbITa. 1ocJiefloBaTeIbHOCTH 3a/a4; VIMMyHOnoruss  Kak
YK-1.3 -3 yk-1 TpU W3JI0KEHUM | 2) B/aJileeT MeTOJaMHU | HayKa», B/afieeT
Bnapets: MaTepuasna, HeTOUHYHO | MUCC/Ie[J0BaHUS, OCHOBHBIMH
-icciejoBaHreM TIPO0/IeMbl | apryMeHTal[|ro yCTaHaB/MBaeT MeToJjaMH,
rpoecCcroHaTbHOU TeOpeTUYeCKUX BHYTpEHHUE u | criocobamu v
JlesiTeNIbHOCTH C | TIOJIO’KeHUM Kypca, | MeXnpeJMeTHble cpeJCcTBaMu
TpUMeHeHHeM VICTIBITHIBAET CBSI3U, yMeeT | MOTy4YeHus,

aHa/v3a, CMHTe3a U JIPYTUX | 3aTpy/HeHusi TpU | YBA3BIBAaTb TEOPUIO C | XpaHEeHUs,

MeTO/I0B pellleHMy  [J0OCTaTOYHO | MPaKTHUKOM; repepaboTKU
VHTe//IeKTyaTbHOU CJIOXKHBIX 3a/1au. 3) mo xo/ly U3/10XKeHusl | UHPOopMaLuu
JlesiTeNIbHOCTH; JIOITyCKaeT 3) ymeeT
BbISIB/IEHWEM Tpo0ieM U HebosibIe TIpOOebl, | UCIO/b30BaTh 3HAHUN
WCI10/1Ib30BaHUEM He HCKa’Karolye | MTHOCTPaHHOI O u
aZleKBaTHBIX METO/IOB ISl cojiepkaHusi OTBeTa. JIATUHCKOTO  SI3bIKOB
VX pellleHus; [t M0J1yueHust




-JleMOHCTPUPOBaHUEM
OLIeHOYHBIX CY)X/|eHUH B
pereHuH 1TPobIeMHBIX
rpodecCcuoHaIbHBIX
CUTYaL1H.

vH(popMarLu

ripo¢eccoHaILHOTO
XapakTepa u3
MHOCTPAHHBIX u
0TeYeCTBEHHBIX
HMCTOYHUKOB nipu
oripeZie/ieHUH 3a7ad 1
HaripaBJieHuM
MMMYHOJIOTHH, a TakK
xe TIPUBO/IAT
TIPUMEPbI
MEe>KyHapOHbIX
KOHTAaKTOB il 0
TIOBBIIIEHUS
rpodeccroHaIbHOTO

ypOBHS U oOMeHa
OTIBLITOM;

4) 0CO3HaeT
COLIMA/IbHYIO
3HAUMMOCTb  CBOeW
Oyayieit nmpodeccun,
obsazlaeT  BBICOKOM
MOTHBAI[HeH K
BBITIOJTHEHUTO
rpodeccroHabHOU
JlesiTeTbHOCTH

5) rmyboKO 3HAaKOM C
WCTOpYEeN  pa3BUTUS
“MMyHoJsorueit. [1pu
3TOM YeTKO
Mpe/ICTaB/sIeT  POJib
OLIeHKU TIPUPOIHBIX U
COLIMA/IbHO-

X035 CTBEHHBIX
(hakTOpOB B pa3BUTUU
60/1e3HeH KUBOTHBIX,
3HAYeHUH KOPPEeKLIWH,
1 MpOPUIAKTUUECKUX
MepOTPHUATUN o
TIpeIyTpeXAeHUI0
MH(EKIMOHHBIX,
rapa3uTapHbIX u
HenH(EeKIIMOHHbIX
MaToJIOT M.

6) ToKaszait
CTIOCOOHOCTh u
TOTOBHOCTD
OCYIIIeCTB/ISATE  cOOp
Hay4YHOU
vH(popMaLuy,
yuaCTBYeT B HayUHBIX
JTIUCKYCCHSIX,




BBICTYTIUJT
JIOKJ/IaZiaMu
COO0O0IIeHUAMU
JIaHHOM Teme;

dHa/IM3MPOBAThb

3dKOHOMEPHOCTH

OpraHu3sMa;

vH(opMaluy,
MIPUMEHSITh

C
HJn
110

7) ymeeT

(yHKLIMOHUPOBAHUS
OpraHOB U CHUCTeM

8) criocobeH
OCYLL|eCTBJISITh [TOMUCK,
KPUTHUYEeCKUM aHa/In3
U CUHTe3

CHUCTeMHBIN  TIOJXO0[
st pelleHust
TOCTaB/IeHHBIX 3a/1au.

MOAYJIb 11
Tema 3. MexaHU3Mbl HMMYHHUTETa. AHTUT€HbI 1 HMMYHOIJIO0Y/THHBI

Bonpocsl g5 onpoca

1.0mpenesiene  UMMyHUTeTa. BpokaeHHBbIM uMMyHUTeT. OCOOEHHOCTM U pa3vuusi
BPOXKJEHHOT'0 ¥ NTPUOOpPeTeHHOr0 (aZanTUBHOTO) MUMMYHUTETA.

2.PaKTopbl, OMOCpeAyHOIIMe WUMMYHOJOTHYECKHEe peaklUd pa3HbIX (OpM MMMYHHUTETA.
dusnueckue, TyMopasbHble U KJIeTOUHbIe ()aKTOPbl BPOXKAEHHOT0 UMMYHUTeTa.

3.Hecnierjuduyeckre daktopel 3amuThl (O6apbepHble CTPYKTYPbl KOXXU U CJIM3UCTBIX,
reueHb, OCTpodasHbie OeyKu, CeKpeThl U OWOIOTHYeCKHe YXUIKOCTH OpraHu3Ma, (pepMeHTHI,
JIU30LUM, TIPOMepAuH, BOCIMAaIUTe/NbHble peakluu, MUKpodsopa oOpraHusma), WX pOjb B
COTMPOTHUBJIIEMOCTU OpraHv3Ma K HMH(eKLUsIM, NPUHLMNHAIBHOEe OT/IUYMe OT Crelu(pruIecKUux
VMMYHHBIX ()aKTOPOB.

4.@aroyuTapHas peakLUus, K/eTKM ee OCYLIeCTB/ISIoIUe, HX [IPOMCXOXK[eHue U
nubdepeHLIMPOBKaA.

5.0CHOBHbIe 3Tarbl U MexaHU3MbI (ParouTosa.

6.Kucnopopo3aBucruMast U KUCII0POJJ0He3aBUCUMast LIATOTOKCUYHOCTb.

7.AHTU(DaroIUTapHbIe CBOMCTBA MUKPOOOB.

8.CucreMa KOMILJIEMEHTa Y ee POJib B 3allUTHBIX U Pery/IiTOPHbIX peakLUsiX.

9.Knaccuueckuii M allbTepHAaTUBHBIW ITyTH aKTUBALIUM KOMIIJIEMEHTa.

10.Cuctema ecTeCTBEHHOM LIMTOTOKCUUHOCTU (HaTypajbHble KW/UIepbl, UHTep(epOHbI
o, 3,)-

11.IMMyHUTET B OHTO- U (pUJIOTeHe3e.

12.Auturensl. OnpeziesieHue U XapakTepyUCTUKA BelljeCTBa KakK aHTUreHa.

13.Xumuryeckasi Ipupo/ia aHTUTeHa.

14.TToHsiTHe Uy>KePOJHOCTH, aHTUT@HHOCTH, UMMYHOT@HHOCTH, CTIeLIU(PUIHOCTU aHTUTeHa.

15.XapakTepucTiKa MOJIEKY/T C aHTUreHHbIMH CBoWcTBamMM (0esiku, MosiMcaxapujpl,
JIUTIONOJIMCaxapyUbl U 1Ip.).

16.ITosiHBIE U HeroJIHbIe aHTUTeHBI. ['anTeHsI.

17.CTpyKTypa MakpOMOJIEKY/bl aHTUreHa. AHTUTeHHbIe [leTepMUHAHThI (SMUTOIBI) U UX
poJib B )OPMHPOBaHUH CHELU(PUUHOCTU aHTUT€HOB.

18.Tumyc3aBucHUMbIe ¥ TUMYCHE3aBUCUMble aHTUT'eHBI.
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19.MHoroo6pa3ue aHTUTeHOB. AyTOAHTUT€HBI.

20.AHTUTEHHBIE CTPYKTYPHI OaKTepHii, BUPYCOB U IPYTUX MUKPOOPTaHHU3MOB.

21.AnnepreHsl, oripefieieHie M XapaKTepuCTWKa. PacripocTpaHeHuWe B OKpYyKarolllei
cpezie. BuITOBBIE, SMHIEpMaIbHBIE, MTUIIEBbIE, MbIIbLIEBbIe U MUKPOOHBIE ajjiepreHsbl.

22.AnnepreHsbl JieKapCTBEHHOU MPUPOAbLI U POU3BO/ICTBEHHOTO MPOUCX 0K EHUSI.
23.M130aHTUreHbl: CUCTeMa AaHTUI'€HOB SPUTPOLIUTOB, JUMQOLMTOB, TI'PaHYJ/IOLIUTOB,
TPOMOOLIUTOB.

24.AHTUTeHbI THCTOCOBMECTUMOCTH Ye/i0oBeKa U KUBOTHBIX.

25.9MbpuocnieriubrUecKrie aHTUTeHBI.

26.VcKyCcCTBeHHbIe aHTHUT€Hbl, UX TUIIbl, XUMUUeCKasl IPUpOo/ia, NpYMeHeHue.

27.0Taribl 6uoTpaHchopMaliviy aHTUTeHa TIPY BBeIeHUH B OPraHU3M.

28.IMMyHOT100y/IMHBI (QHTHTE/IA), OTIpe/ieIeHHe.

29.KnetouHble OCHOBBI ~aHTUTe/IOTeHe3a, TIPUPOZA K/IETOK, CUHTE3UPYHOLUX U
CeKpeTUPYIOIMX aHTUTeNa. B- muMoLUT - Mpe/liecTBeHHUK aHTHUTeNI000pa3yronX KIeTOK.
[Mytu puddepeHUpoBKH B-nmuMmdonura, posb MOBEPXHOCTHBIX  WMMYHOIJIOOY/IMHOB.
brocunTe3s aHTHUTE, POJIb BHYTPUK/IETOUHBIX CTPYKTYP.

30.MeTo/ bl BBISIBJIEHUSI aHTUTEN000pa3yIonX K/IeTOK (MeTO[, JIOKaJTbHOTO TeMOJiM3a B
arapose, HeTlipsiMO# U MPSIMOM MeToJ, UMMYHO(IH00PeCLieHLIUY U JIp.).

31.CnenuhrUyHOCTh U TeTePOreHHOCTh aHTUTeI.

32.AbbUHHOCTD U aBUJHOCTb.

33.[JuHamuKa aHTMTe/IoreHe3a B MMMYHHOM OTBeTe.

34.VIMMyHOT/100y/TMHOBAs PUPO/Ia AaHTUTEJI.

35.XuMryeckass CTPYKTypa aHTUTeN, CXeMa CTPOeHHUsS MOJeKy/Jbl WMMYHOI/I00y/ivHa,
JIeTKWe W TsDKeJible 1eNy, BapruabesbHble U KOHCTAHTHBIE JOMeHbI. AKTUBHBIM LIEHTP MOJIEKYJIbI
aHTUTe.

36.130otumms. Knaccel m cybkmaccel mmmyHorsnobymHos (IgM, IgG, IgA, IgE, IgD),
0CcOOeHHOCTH CTpOeHusl, (PU3MKO-XUMHUUYeCKre CBOWCTBA, (YHKLMOHAIbHOE 3HaueHHe KaXKIoro
KJlacca UMMYHOTJIOOY/IMHOB.

37.Annotunus. UaAuoTUIINS, WANOTUN-aHTUUIUOTUITMYECKOe B3aMO/IeCTBHeE.

38.AHTUTEeHHas XapaKTePUCTUKA UMMYHOTJI00Y/TMHOB.

39.3ddexTopHBIE MEXAaHU3MbI T'YMOPAIbHOIO KIMMYHUTETA.

40.MoHoK/I0HabHbIe aHTUTena, paboTsl k. Kenepa, C. MusbcreiiHa.

41.0mpesienieHrie, XapaKTePUCTUKA, TPUHIMITBI TTOyueHUs] THUOPUAOM, BO3MOXKHOCTH U
00J1aCTh IPUMEHEeHUSI.

42 VImmyHonoruuecke (peHOMeHbl, OCHOBaHHbIE Ha B3aUMO/IEMICTBUM aHTUT€H-aHTUTEJIO:
arrJlOTUHALMS, T[peLunuTauys, J/U3UC, HeWTpaiv3alysas U [p., WX WAeHTU(UKaLWsL.
B3auMogeiicTBre aHTHTe/1a C KOMIIJIEMEHTOM.

43.1IuTOTOKCHYEeCKOe JeNCTBUe aHTUTel.

44.JTuM(pOLMTOTOKCUUECKHI TECT B UMMYHOJ/IOTHH.

45.11uTouibHble aHTUTeNa, UX 3HaUeHHe B (paroLurose.

46.IMmMyHOAM (PP Y3MOHHBIN aHa/IN3 B UMMYHOJIOTUH.

47 VimmyHo31eKTpodopes, MPUHLIUIT MeTO/a, 00/1aCTU ero MpuMeHeHusl.

48.0mpesienieHrie KOHI[EHTPALIMA UMMYHOT/IOOY/TMHOB B CHIBOPOTKE KPOBH U B JKUJKOCTSIX
MeTO/IOM paiiajibHoM UMMYHOAU(DDY3UU.

49.CoBpeMeHHble METO/Ibl, OCHOBAaHHble Ha B3aWMOJENCTBUU aAHTUTeH-aHTUTEJIO:
VMMYHO(/IFOOPeCLIeHTHbIM,  PaJMOMMMYHHbI,  WMMYHO(EpMEeHTHbIH;  MPUHLMIBI  HUX
MOCTaHOBKH, 00/1aCTH MPUMeHEeHUsI.

50.mmyHOocop61usi. OripesienieHre, BUbI U XapaKTePUCTHKAa UMMYHOCOPOeHTOB, 06/1acTu
TIPYMEHEeHUS.

51.'eHeTnka WMMYHOIJI00yMMHOB. CTPYKTYpPHble TeHbl TSDKeNbIX W JIeTKUX 1ierei
MMMYHOT/I00Y/IMHOB, WX TI€PerpyIiyipoBKa.

52.TTIpupoja pazHoobpa3us aHTuTes. PaboTel C. ToHeraBbl.
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Tema 4. Pery1aTopHbIe K/JIeTKH HMMYHHOH CHCTeMbI 1 HX NIOBEPXHOCTHbIE CTPYKTYPbI
(penenTopsl, MapKepsl U Ap).

Bonpocs! aia onpoca

1.0npenenenvie (eHoMeHa MEXK/IETOUHbIX B3auMoZelcTBUi. TpexkieTouHas cxema
B3aHMO/IeMCTBHUS KIETOK.

2.PerynaropHsle T-K/1eTKU I'yMOpPa/IbHOI'O U KJIeTOYHOI'O UMMYHHOI'0 oTBeTta. T-xesmneps! 1
U 2 TUIoB, T-cympeccopsl, MPOUCXOXK/eHUe, CTPYKTYPHBIe U ()YHKI[MOHAIbHBIE 0COOeHHOCTH.

3.MexaHu3MblI criel{u(pruuecKoro U HecreLupruuecKoro peryasToOpHOro JeiCTBYSI.

4.Metob! uieHTUGUKALIMY PeLlelITOPOB U MapKepOB UMMYHPOPETy/IITOPHBIX T-K/IeTOK.

5.PerynstopHbie B-nmumdoLXTEL, MPOUCX0XJeHre, BO3MOXXHbIE MeXaHH3MbI [1eCTBUSI.

6.PerynsiTopHasi akTUBHOCTb Makpo(aroB, MeXaHW3Mbl aKTUBUPYIOLLEr0 U CYNPeCcCOPHOT0
JleCTBUS, IPUPO/ia Pery/sATOPHBIX (PAaKTOPOB.

7 KnuHuyeckoe  3HaueHWe  UWMMYHOPETY/SATOPHBIX  CyOmomyssiiuid — IuMQOIUTOB,
B3auMMOCBA3b MeXxay T-xenrepamu 1 ¥ 2 TUNOB, XeIepHbIMUA U CyNIPeCCOPHBIMU BIUSHUSMUA B
HOPMe U TpY Pa3/IMYHbIX [1aTOJOTUUYeCKUX COCTOSHUSIX.

8.Ctafju MMMYHHOTO OTBeTa: (aroLuTo3, TMpPOLECCUHT W Tpe3eHTalUs aHTUreHa A-
K/IeTKaMH, paclo3HaBaHWe, aKTUBALUs KJIETOK KJ/OHA, mnposudepauus U AuddepeHLpOBKa
KJ/IeTOK-2()(eKTOpOB.

9.deHOMEH JBOMHOIO pacrio3HaBaHusl, paboTel P. [{uHKepHare/is.

10.Crietiuduueckuii v HecrieLuprUeCcKre CUrHasIbl JJIs1 aKTUBALIMK.

11.Mopdonoruueckrie M3MeHeHHs1 B OpraHax nepudepruyeckoli UMMYHHON CUCTEMbI B
X0Jle UMMYHHOT'O OTBeTa.

12.TepBuYHbIA W BTOPUUHBIM TyMoOpa/ibHbI  OTBeT. [lepekatoueHWe  CHHTe3a
MMMYHOTJIOOY/IMHOB C OAHOTO Kjacca Ha JApPYrod, poib MyTaluid B XO/e TIOBBIIEHUS
abpUHHOCTU aHTUTEL.

13.®@opmupoBanue T- 1 B-3peKTopoB 1 K/I1eTOK MaMsITH.

14.Peuentopsl (aAresuBHble MOJEKYJbl) WMMYHOKOMITIETEHTHBIX KJeTOK. CTpPYyKTypa,
OCHOBHBbIEe (DYHKL[MH, 3aBUCUMOCTb SKCIIPECCHU OT pa3/IMuHbIX ()aKTOpPOB.

15.CD-HOMeHK/1aTypa.

16.AnTHreHcrierduueckie perentopbl T- U B-1MMQOIMTOB: UMMYHOTI00Y/IMHOBEIE,
TCR.

17.AHTHreHHecTIeLupUUecKre peLenTopel: K Fc-(parMeHTy HMMMYHOr/I00y/MHOB, K
KOMIUIEMEHTY, JUTOKMHAaM, MeJjuaTopaMm U T.[,.

18.Petieritopbl ¥ Mapkepbl cyomonysisaiuii T- u B-mumMdbo1uToB, K1eTok MakpodaraabHo-
MOHOL[MTapHOT 0 psijia. Vcronb3oBaHUe MOHOK/IOHA/IbHOM TEXHOJIOTHY [1JIs1 UX UeHTU(DUKaLUU.

19.®eHomeH po3eTkoobOpa3oBaHusi B uMMyHosioruu. E- u EAC-po3eTkooOpasymoiue
KJIETKH, UCTOPUsSI TIpuMeHeHwst. Po3eTkoobpa3oBaHue B Te0()U/VIMHOBOM TeCTe.

20.Apre3uBHbIe MOJIEKYJIbI U3 pasHbIX CeMeNCTB: CyrnepceMencTBO
MMMYHOTIO0Y/IMHTIONOOHBIX  MOJIEKYJI, WHTETrPUHBI, CeJIeKTUHBbI, MYLIUHBI, T'OMOJIOTHYHBIE
®HO/®DPH, meM0OpaHacCOLMMPOBaHHbIE 3KTOQEPMEHTHI U KOMITOHEHThI SKCTPALIe/UTFJISPHOTO
KOMIL/IeKCa.

Tema 5. 'opMOHBI M MeAaTOPBI HUMMYHHOM CHCTEMBI

Bompocs! 15 onpoca

1.VIMMyHO/IOTHUYEeCKY aKTHBHbIE ()aKTOPbl BUJIOUKOBOM >KeJsie3bl, KOCTHOTO MO3ra, ApYyrux
OpraHoB MMMYHHOM CUCTeMbl. VlcTopus Bonpoca.

2 IlpyHIMNbl  NOAyYeHUs] HWMMYHOLIUTOMEIWHOB, OCHOBHble  (DM3UKO-XUMHUYECKHUe
CBOMCTBa, MeXaHW3Mbl [eUCTBUs, TeCTHpOBaHMe. JlekapCTBeHHble IIperiapaTbl Ha OCHOBE
9KCTPaKTOB U3 UMMYHHbBIX OPraHOB.

3.IMMYyHOLIUTOKUHBI, UCTOPUS OTKPBITUSA, CUCTEMATU3aLIUS.

4.VIHTep/ielKUHBI, KIeTKU-TIPOJYLIEHThI, CTPYKTYPa, (PYHKLIMM B UMMYHHBIX MPOLieccax.

5.Kononunectumynvpytomiue (HakTopsl, KIeTKU-TIPOAYLIEHTbI, CTPYKTYpa U (PyHKIMHU.
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6.1HTepdepoHs! a, B, ¥, KIeTKA-NPOAYLIEHTbI, CTPYKTYpa, (U3UKO-XUMHUUECKHe CBOMCTBA,
MeXaHWU3MBbI JJeMCTBHS, PO/Ib B UMMYHHBIX NpOLjeccax.
7.®aktophkl Hekpo3a oryxoau (PHO), Ki1eTKU-1po/iyLieHTbl, CTPYKTYpa U GyHKLIUU.
8. IMMYHOLIUTOKHHBI-X€MOAaTTPaKTaHTHI.
9.ITepcrieKTUBBI UCIIOIb30BaHUsI PEKOMOMHAHTHBIX LIATOKWHOB B KaueCTBe JIeKapCTBEHHbIX
Tpernaparos.
10.ITpocTar/siaHiuHbl B UIMMYHHBIX Tipoljeccax. KiaMHWuYecKoe 3HaueHWe T'OPMOHOB U
MeZIMaTOPOB UMMYHHOU CUCTEMBI, eMICTBUe UX Ha HEPBHYIO, SHIOKPUHHYIO U [IpyrHe CUCTeMbI
opraHusma.
Bomnpocsl /151 KO/I/IOKBHYMa
1.OcHOBHBIe Bexy B pa3BUTHE UMMYHOJ/IOTHH.
2.Poss [Ixennepa, [1actepa, MeuHHKOBa U /Ip. yU€HBIX B pa3sBUTUU UMMYHOJIOTUM.
3.AIMMyHO/IOTHS U ee 3a/1auu
4.Cy1IHOCTb U POJIb UMMYHUTETA
5.Buael uMMyHUTeTa
6.Hecnerjudumyeckue dakTopsl 3amidThl. OT/IMUKE UX OT UMMYHHBIX.
7.@aronuTo3. PyHKIUU ParoLuToB.
8.CucreMa KOMILIeMeHTa.
9.[Tonsitue anturena (o P. ITetpoBy). [1pyupoga u pyHKLMS aHTHUTreHa.
10.ITpusHaku aHTUreHa.
11.CTpoeHue aHTUTEHA.
12.Bubl crieliipUUHOCTH aHTUTeHa.
13.AHTHUTEHHOE CTpoeHre MUKpOoOa.
14.AHTUTeHBbI OpraHy3Ma )KUBOTHBIX.
15.AHTHreH I71aBHOI'0 KOMIL/IeKCa TMCTOCOBMEeCTUMOCTH.
16.1LlenTpanbHble U ieprdepuyecKre OpraHbl UMMYHHOU crcTeMbl. DyHKLIMN. OCOOEHHOCTH.
17.Cxema UMMYyHOI1033a.
18.XapakTepucTvKa UMMYHOKOMITETEHTHBIX K/IETOK.
19.®opmbl MMMYHHOTO OTBeTa. AKTUBALIUS UMMYHOLIUTOB IIPU UMMYHHOM OTBeTe.
20.TpexkneToyHas Koonepawys IIpyd F'yMOpajJbHOM OTBeTe
21.TpexkeTouHas Koornepawys [pyu KJIeTOYHOM OTBeTe.
22 .VIMMyHoO/1I0rM4eckasi ToJIepaHTHOCTh
23.MIMMyHoO/I0ruyeckas rnaMsrhb.
24.0Onpepiennenre anturel. Ilpupozaa. @yHKLMHU.
25.®PeHOMEH B3aUMO/IeUCTBUSI aHTUTeHa C aHTUTEe/IOM.
26.Ctpoenue, cTpykTypa Ig.
27 Knaccudukaiusi aHTUTe.
28.Xapakrepucruka Ig G
29.Xapakrepuctuka Ig M
30.Xapakrtepucruka Ig A
31.Xapakrepuctuka Ig E u D
32.[luHamMKKa aHTUTEI000pa30BaHMUsl.
33.0co6eHHOCTH UMMYHHUTETA TIPU OaKTepUaTbHBIX WHHEKI[USX.
34.0cobeHHOCTH UIMMYHUTETA TIPY TPUOKOBBIX MH(DEKLIUSX.
35.Teopun UMMyHHUTeTA.
36.[Taronornyeckre UMMyHHBbIe peakjuu. CyTtb. OnpesiesieHue. AjlyiepreHsi.
37.MexaHu3M naTo/Iornyeckux UIMMYyHHbIX peakuui PI'3T, PI'HT.
38.Turbl ajiepruueckux peakiyi.
39.iMmyHOze(pULIUTEIL.
40.AyTOMMMYyHHBbIe ITPOLeCChI.
41 .VIMMyHHBIM CTaTyC MOJIOJHSIKA.
42 TIpyUHLIUIIBI UMMYHONPO(MIAKTUKY Y HOBOPOXKEHHBIX.
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43.ImmyHormpenapaThl. XapaKTepyuCTHKa, KlacCU(UKariusl.
44 TlpenapaTsl Aj1s1 IaCCUBHOM UMMYHU3aLIUHU.

45.MOHOK/IOHa/TbHbIE aHTUTe/a. 3HaUeHe U IPUMEeHEeHUe UX B BeTepUHAPUH.

46.1TpenapaTsl Jj151 aKTUBHOW UMMYHH3aL1U.
47.Ceponoruueckue peakiuu. [IprMeHeHre UX B BeTepUHAPUH.
48.PA, ee pasHOBHMIHOCTU. CxeMa IOCTaHOBKU U yueTa.

49.PI1 u ee pa3HOBUAHOCTU. CxeMa MOCTAHOBKU U yUeTa.
50.PCK u ee pasHOBUHOCTU. CXema II0CTaHOBKH U yueTa.
51.011eHKa UMMYHHOT'O CTaTyCa >KUBOTHBIX.

Tabnuna 4 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMITETEHI[UH

Koa u HaMeHOBaHMe
WHJUKATOpa AOCTHXKEeHUs
KOMIIeTeHIUuM (YacTu
KOMIETEeHL1K)

Kputepuu orieHrBaHus cOPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTv KOMOETEeHLMN)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OIleHKe
«yJOBJIETBOPUTETLHO»
50-64% ot
MaKCHMaJIbHOTro Oasia

COOTBETCTBYET OL[eHKe
«XO0opommo»
65-85% ot

MakCHMaJbHOro Oasna

COOTBETCTBYET
OLIeHKE «OT/IMUHO»
86-100% ot
MaKCHUMa/IbHOr0
6asna

YK-1.1 UJ-1 yk-1 He coBceM TBepgo | 1) TBepgo  ycBows | 1) TyOOKO M TIPOUHO
3HaTb: B/Ia/leeT TNPOrpaMMHBIM | ITPOrPaMMHBIIA yCBOMJ MaTepuan B
-MeTOo/bl KPUTHUYECKOTO | MaTepuaiom, 3HaeT | MaTepuas, TPaMOTHO U | TIOJTHOM obbeme,
aHamM3a u OLIeHKH | OCHOBHbIE TI0 CYLL[eCTBY M3/laraeT | MCUepIbIBarolle,
COBpPEMEeHHBIX HayuHbIX | TeOpeTHYeCcKUe ero 6e3 | rpaMOTHO u
JOCTHD>KEeHU; T0JIO)KEHUSI U3y4aeMoro | CyIieCTBeHHbIX JIOTUYECKU  CTPOMHO
-OCHOBHbIE TIPUHLIUIBI | Kypca, obmagaer | oIMOOK, TIPaBU/IBHO | M0 M37Iaraer, ueTKO
KPUTUUYECKOT0 aHa/In3a. JI0CTaTOYHBIMU JJisl | TIpUMeHsieT ¢dbopmynmpyer

YK-1.2 N-2 yk1 MPOIO/DKEHUS TeopeTUYeCcKue OCHOBHBIE  TIOHATUS,
YMeTs: 00yueHus U | TIOJIOXKeHHsI TIpU | IPUBOJAUT

-MI0/lyyaTb HOBble 3HAaHUs | MPeACTOsIIeN pellieHUM KOHKDPETHBIX | COOTBETCTBYIOLIME
Ha OCHOBe aHanu3a, | NpogecCUOHaIbHON 3ajjau, C HeOO/BILIMMU | IPUMEPBI, YBEPEeHHO
CUHTe3a U [Ip.; JlesiTeIbHOCTH, TOTPELLHOCTSMU BazieeT

-cobupaTb ¥  00001IaTh | 3HAHUSIMA. BBITIOHSIET | IPUBOIUT MeTO/I0/I0THeH,
JlaHHbIE TI0 TeKylIlye 3afanusi, | GopMyIMPOBKHU crniocobeH K
aKTyalbHbIM Hay4yHbIM | YCTaHaB/IMBaeMble oripejiesieHUH, He | 00001eHwHt0,
npobsieMaM, OTHOCSIIMMCS | TpadUKOM  yueOHOTO | ZOTTyCKaeT aHau3y;

K nipodeccroHanbHOM | Tipotiecca. [Ipu oTBeTax | CyIeCTBeHHBIX 2) CBOOO/IHO
obmacTv;  -OCYILeCTBJIATh | AOMYCKAeT HETOUHOCTeH TpU | OPUEHTUPYEeTCS B
nouck  uHGoOpMalMM U | MajioCyIleCTBeHHbIe BbIOOpE u | teme «[Ipeamer wu
pellieHui Ha OCHOBE | MOTPEeLIHOCTH, 000CHOBAaHHOCTH 3ajaun

JlefcTBUl, WCKa)KeHHs JIOTUUeCKol | MeToZioB pelleHrsl | UMMYHOJIOTHH.
JKCIepUMeHTa U OIbITa. 1oc/ie/ioBaTeTIbHOCTH 3a/ay; NmMMmyHOnorusi  Kak
YK-1.3 NJ-3 yk-1 Tpu W3/I0)KeHWH | 2) B/ajleeT MeTOAAMM | HayKa», B/IafleeT
Bnazets: MaTepuasa, HeTOUYHYIO | UCC/ie/loBaHus, OCHOBHBIMU
-iccejoBaHNeM TIpob/ieMbl | apryMeHTaL1io yCTaHaBJ/IMBaeT MeTo/laMH,
ripoeccroHaNbHOM TeopeTUUeCKUX BHYTpEHHUe U | cnocobamu u
JesITeTbHOCTU C | IONOXKeHuH Kypca, | MeXXrpeJMeTHbIe cpeACcTBaMu
rpuMeHeHleM WCITBITHIBAET CBSI3U, yMeeT | MOTy4YeHus,

aHasiM3a, CUHTe3a M JIPYTUX | 3aTpyAHeHUs TIpY | yBSI3bIBaTh TEOPHUIO C | XpaHEHWUs,

MeTO/I0B pellieHuu  JI0CTaTOYHO | MPaKTHUKOM; nepepaboTKH
VHTeJIIeKTya/IbHOU CJIO’KHBIX 3a/1ay. 3) o xoAy W3/oKeHUs | UHhOopMaLu
JlesiTeNIbHOCTH; JIOTTyCKaeT 3) yMeeT
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BbISIB/IEHWEM mpo0OneM U
WCTI0/Tb30BaHUEM
a/leKBaTHBIX METOZOB ISl
WX pelleHuUs;
-JIeMOHCTPUPOBaHUEM
OLIeHOUHBIX CY>K/EeHUU B
pereHUH TTPobIeMHBIX
rpodeccuoHaNbHBIX
CUTYaL1H.

HeOosbiIe TIPobetsl,
He UCKa)KatoIIye
coZiepKaHusI OTBeTa.

UCIIO/IB30BaTh 3HAHUHN

WHOCTPaHHOT'0 U
JIATUHCKOTO  sI3bIKOB
JUTST TIOJTyYeHust
vH(opMaLu
rpodeccroHaIbHOTO
XapakTepa u3
MHOCTPAHHBIX U
0TeyeCTBeHHbIX
HMCTOYHUKOB nipu
oripefie/ieHMU 3a/jau U
HaripaBJieHuM
MMMYHOJIOTHH, a TakK
xe TIPUBOJIUAT
TIPUMEpBI
MEe>KyHapO/HbIX
KOHTaKTOB JJist
TOBBILLIEHUS
rpodeccroHaIbHOTO

YPOBHSI ¥  oOMeHa
OTIBITOM;

4) 0CO3HaeT
COLIMA/IbHYIO
3HAaUMMOCTb  CBOeW
Oyayieit mpodeccumy,
obsazaeT  BBICOKOM
MOTHBAI[1eH K
BBITIOJTHEHUTO
rpodeccroHabHOU
JlesiTeTbHOCTH

5) rmyboOKO 3HAaKOM C
WCTOpUEN  pa3BUTUS
“MMyHojioruen. [lpu
3TOM YeTKo
MpeJiCTaB/sieT  pPOJib
OLIeHKU TIPUPO/IHBIX U
COL[Ma/TIbHO-

X035 CTBEHHBIX
(hakTOpOB B pa3BUTUU
60/1e3HeH KUBOTHBIX,
3HAYeHUU KOPPEeKLIWH,
1 MpOPUTAKTUUECKUX
MepOTPUATUMN o
TIpeIyTpeXXeHHI0
HMH(DEKIMOHHBIX,
rapa3uTapHbIX U
HerH(MeKLIMOHHBIX
MaToJIOT M.

6) ToKaszait
CMIOCOOHOCTh U
TOTOBHOCTD
OCYLIeCTB/ISITE  cOop
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Hay4HOU

MH(pOpMaLUH,
yuaCTBYeT B HayuHBIX
JIUCKYCCUSIX,
BBICTYTIUJT C
JOKJIaZiaMy W
COO00IIeHUAMU 3 (0]
JIaHHOM Teme;

7) ymeeT
aHaJIM3UPOBaTh
3aKOHOMEPHOCTU
(yHKLIMOHUPOBAHUS
OpraHOB U CHUCTeM
OpraHu3sMa;

8) criocobeH

OCYLL|eCTBJISITh MOMUCK,
KPUTHUYECKUM aHamu3

“H(pOopMaLIUH,
TIPUMEHSITh

MOJLY/JIb III

Tema 6. I'eHeTHUecKHiI KOHTPO/Ib HMMMYHHOI'0 OTBETa. afnonTo3. IIaBHbIN KOMILIeKC
TUCTOCOBMECTUMOCTH

Bonpocs! ans onpoca

1.I'eHeTUecKre OCHOBBI HECOBMECTMMOCTH TKaHeil. [loHATMe O reHax M aHTWUreHax
TUCTOCOBMECTUMOCTH.

2.Cuctema rnaBHoro komriekca rucrocoBMectumocty (I'KI') denoBeka M >KMBOTHBIX.
Vctopust OTKpbITHSA, HanboJiee CyIeCTBEeHHbIe 3Talbl, HOMEHK/IATypa, PacrioioKeHre JIOKYCOB
A, B, C, D/DR, DP, DQ, E, F, G, Bf, C2, C4, BAT, TNF B 6 xpomocome.

3.CTpyKTypa TpaHCIJIaHTaLjMOHHbIX aHTUI'eHOB K1accoB [ v II ¥ ux posib B MeKK/IeTOUHbIX
B3aMMO/IeUCTBUSIX.

4.Metoapl ucciefoBaHusi 1 TunupoBaHusi aHTUreHoB ['KI' (ceposioruueckue, KiaeTOYHO-
onocpefioBaHHble). [IpakTueckue acrnekTsl THIMPOBaHus aHTUreHoB ['KI' B monmynsnusx.

5.buosiornueckoe 3Hauenue cucrems! ['KT'.

6./130aHTUTEHBbI SPUTPOLIMTOB, CBsA3b C 3a00/€BaHUSMH, PeaKlid HeCOBMECTHUMOCTU TIPH
repeIMBaHusIX KPOBH.

7.JleMKOLUTapHble aHTUT€HBI.

8.3HaueHue TIJIaBHOTO KOMIUIEKCA TMCTOCOBMECTUMOCTH [/l  TPaHCIIAaHTOJIOTUH,
yCTaHOBJIEHHSI TMUHOCTH, CyJeOHOM MeIUIIMHBI U BeTePUHAPUN, AaHTPOTIOJIOTHH.

9.'eHeTruecKHe acIleKTbl aHTHUTeJIOreHe3a. XapakTep Hac/e[OBaHUsl CU/Ibl UMMYHHOI'O
OTBeTa, FTeHbl UMMYHHOT'O OTBETa.

10.I'eHeTHueCKMIi KOHTPO/b CTPYKTYPbI aHTUTen U T-kietouHoro perentopa (TCR). Ponb
MYTAaLMi ¥ TeHHBIX PeKOMOWHAINH.

11.TpaHCniaHTaLMOHHBIA UIMMYHUTET.

12.AyTosioruuHasi, CUHreHHasl, a/yloreHHass U KCeHOTeHHas TPaHCIUIaHTalud. OQQekT
CUHTeHHOT0 MpeArouTeHus (a/l7IoreHHOW UHTMOULIMKI) U ero reHeTUUeCKUi KOHTPO/Tb.
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Tema 7. UmMmMyHHBIH oTBeT. AddepeHTHas, HeHTPHa/IbHas, 3¢ eKTopHan ¢a3bl
HMMYHHTeETA

KoMmniekT guarHocTuyeckue 3ajad (MHAMBU/ya/IbHbIE A0MaIlIHUe 3aJaHus)
1. JonuiuTe ¢pa3sbl
®daroiuros -
[IpyuMepbl aKTUBHOTO UMMYHUTETA -
[TyTy aKTMBaLMK KOMIIJIEeMeHTa —
2. Pa3paboraiiTe cxeMy MoJTyueHUsI TeMOJIMTHUYECKON ChIBOPOTKH.
3. 3anonnu Tabmuny IT'JTABHBIE 3AJAYM UMMYHHOW CUCTEMBI

3agaumn Knetku MaxkpOoMOJIeKyJIbl

1.

2.

3.

4. JonuimuTe ppassbl

Knetku yuactBytoiue B ¢arongurose -

MAK-

[TepeuncivTe MeXaHU3MbI PacIIO3HABAHUS TeHETUUYECKU Uy)KePOJHON CTPYKTYPhI
Pabouast napenxuma KC -

5. 3anosiau Tabmmiy XAPAKTEPUCTUKA HEKOTOPHBIX UJT

NJ1 [TpoAyIMPYIOTCS KeTKaMU HeticTBre (aKTUBAl[Ks)

N1

NJ12

N3

N4

NJI5

6. Jonuimre ¢pasbl

KowmmiemeHr -

[Mepeuricnure craguu arouTosa

MexaHn3MbI 3aITOMUHAaHNS FeHEeTUUeCKU Yy KepOJHOM CTPYKTYPBI -
Moneky/sipHbIY S13bIK Me)KK/IeTOUHOTO OOIIeHus 3TO —

7 3anosan Tabimy XAPAKTEPUCTUKA KJITETOK UC

Tunbl KJ1€TOK IToBepXHOCTHBIE MapKephbl CaoiicTBa

T-nuM@oLUTEI

T-xennepel

B-nmuMmd@ouuTsl

KneTku nmamsaTu

[TuroToKCHUecKue
T-numdornutel (LIT)

7. Jonumure ¢passbl

KomrnniemeHTapHas crucremMa B OpraHy3me BbIIIOJIHSET -

[TprMepsl MaCCMBHOTO UMMYHHUTETA

MexaHn3MBbI 3/IMMUHALMU T'€HeTUYeCKU YyKepOAHOU CTPYKTYPBI

8. PaspaboraiiTe cxemy Io/ly4eHus: CbIBOPOTKH /I/Is1 CEPOJIOTMYEeCKOU MarHOCTHKMY.
9. 3anonuu Tabmiy @A3BI UMMYHHOI'O OTBETA

Pas3bl KiieTku yyacTByrouue XapakTepucTUKa

1.

2.

3.

10. Jonuimre ¢pasbl
BocnanurenbHasi peakliysi opraHu3Ma OTHOCUTCS K -
[Tpumepsl eCTeCTBEHHOTO UMMYHHTETA
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OpraHbl UMMYHHOM CUCTEMBI —
11. Pa3paboraiiTe cxeMa noyueHus: KoMmrjieMeHTa Jyist peakiiu PCK.
12. 3anoaau Tabmyy OCHOBHBIE ®OPMbBI MMM YHHOI'O OTBETA

@®opMbl UMMYHHOT'O OTBeTa OcHoBHbIe 3 heKTOopbI 3HaueHUe [ OpraH1u3Ma

1
2
3
4

5

13.JonuiuTe ¢pasbl

KrnerouHslie hakTopbl HecrneluhruecKon 3alydThl 3T0 —
[TprMepbI UCKYCCTBEHHOTO UMMYHUTETa —

Morneky/bl IMMYHHOM CUCTEMBI —

14. Pa3paboraiiTe cxema MoyyueHHs: TUTIEPUMMYHHOMN CHIBOPOTKH
15. 3anonuu Tabmuiyy OCHOBHBIE Ag BAKTEPUN

HasBaHue aHTHUreHa XuMUueckasi Tpupoja OTHollleHue K
TeMIepaTypHbIM
BO3/IeHCTBUSIM

1

2

3

16. Jonuimre ¢dpasbl

['ymopanbHbie ¢akTopbl HecreudUuecKou 3alUThl -

[TprMepbl aKTHBHOTO WCKYCCTBEHHOT'O UMMYHUTETA -

. KnieTku IMMyHHOM cHCTeMbl

17. Pa3paboraiite cxemy ripoBesieHnst PCK

18. 3anomuu Tabmy JUVHAMUKA OBPA3OBAHNMA AHTUTEJI ITPU ITEPBUYHOM
VMMYHHOM OTBETE

Haspanwue niepuosa ITpo0/DKATENTEHOCTD KpaTkas XxapakTepucTrka

1

2

3

4

19. Honummre dpasbl

EKK - -

[IpMepbl aKTUBHOTO €CTeCTBEHHOIO0 MMMYHHUTETA -

BcniomorarenbHsie kinetku C —

20. CxemMaTU4YHO 00BbsICHUTE, TIOUeMy Tipu oTpuriatenbHol PCK sputporumter 6apaHa

paspyLuarTCcs
21. [Tognuiunre pucyHOK
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22. onuiyTe dhpasbl

JIvzouum -

[IpyMepsl MacCHBHOrO0 HMCKYCCTBEHHOTO UMMYHUTETA

HKK —

23. CxemMaTU4YHO 00BbSCHUTE, TIOUeMy IpH 1osioxkuTesHor PCK spuTpouuTer 6apaHa He
paspyLuarTCcs

24. 3anosnnu Tabmuiy XAPAKTEPMCTUKA MHAKTMBMPOBAHHBIX BAKIIMH

[Tpenmy1iiecTBa Hepocratku
1 1

2 2

3

25.Jonuiurte ¢dpassl

NurepdepoH —

IIpuMepsl MacCUBHOIO eCTeCTBEHHOI0 UMMYHUTETA —

ATIIK UMMyHHOW CUCTEMBI -

26. HazHaueHue «KOHTPOJ/Iel» IIPU UIMMYHOJIOTUYECKUX JUarHOCTUYeCKUX peaKLiUsX.
27. 3anonuu Tabmy XAPAKTEPUMCTHUKA JXMBBIX BAKIIMH

[TpenmyiiecTBa Hepocratku
1 1

2 2

3 3

4

5
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Tema 8. UmMMyHo/10rHYecKas TO/IEPAHTHOCTh

Tembl pedepaToB

1. MckyccTBeHHasi T0/1epaHTHOCTD. IIpakTHYeckoe 3HaYeHe TO/IepaHTHOCTH.

Tabmna 5 — Kpurepun orjeHku ¢()opMHPOBAHHOCTH KOMIETeHI[UH

Koa u HaMeHOBaHMe
WHJUKATOpa AOCTH>KeHUs
KOMIIeTeHIUM (YacTu
KOMIIETEeHLNN)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTv KOMOETEeHIMH)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OIleHKe
«yJIOBJIETBOPUTETLHO»
50-64% ot
MaKCHMaJIbHOT0 Oasia

COOTBETCTBYET OL[eHKe
«Xopommo»
65-85% ot

MaKCHMaJIbHOTo Oasiia

COOTBETCTBYET
OLIEHKE «OT/TUUYHO»
86-100% ot
MaKCHMa/IbHOr0
6asna

YK-1.1 UJ-1 yk1 He  COBCEM  TBep/O | TBepAO yCBOWJI | TTyOOKO ¥ TIPOYHO
3HaTh: BJlajieeT TPOTPaMMHBIM | MPOTrPaMMHBIH YCBOW/JI MaTepuan B
-MeTOo/bl KPUTHUYECKOTO | MaTepuaiom, 3HaeT | MaTepuas, TPaMOTHO U | TIOJTHOM obbeme,
aHaju3a u OLIeHKH | OCHOBHbIE T0 CYILeCTBY U3/araeT | MCYepIibIBarollle,
COBpPEMEeHHBIX HayuHbIX | TeOpeTHYeCcKUe ero 6e3 | rpaMOTHO u
JIOCTYKeHWH; TOJI0)KEHHUSI U3yuaeMOoro | CyLeCTBeHHbIX JIOTUYECKA  CTPOMHO
-OCHOBHbIE TIPUHLUIBI | Kypca, obmagaer | oIMOOK, TIPaBU/IBHO | €M0 M371araer, UeTKO
KPUTUUECKOT0 aHa/I13a. JIOCTaTOUHBIMU IJ1s1 | IpUMeHsIeT dhopmynupyet

YK-1.2 N-2 yk1 MPOIO/DKEHUS TeopeTUuUeCcKue OCHOBHBIE  TIOHATUS,
YMmeTs: o0yueHus U | TIOJIO>KEeHUSI TIpU | IPUBOAUT

-[I0/lyyaTb HOBblEe 3HaHUs | MPeACTOsIen pellleHUM KOHKPETHBIX | COOTBETCTBYIOLME
Ha OCHOBeE aHa/M3a, | mpodeccruoHaabHON 3a/ja4, C HeOOJIBIIIMMU | IPUMEpbI, YBEePEHHO
CUHTe3a U [JIp.; JlesiTeIbHOCTH, TIOTPELLHOCTSMU BIazieeT

-cobupatb ¥  0000I1aTh | 3HaHUSIMUA. BBITIONHSIET | IPUBOAUT MeTO/]0JI0THel;
JlaHHbIE TI0 TeKylIlye 3afanusi, | GopMyTMPOBKHU cBOOOTHO
aKTyaJIbHbIM HayuHBIM | yCTaHaB/IMBaeMble oripezie/ieHUH, He | OpUeHTHUPYeTCs B
npobsieMaM, OTHOCSIIMMCS | TpadUKOM  y4ueOHOTO | ZOTTyCKaeT TeMax MOJyJIs,
K npodeccruoHanbHOM | mpouecca. [Ipy oTBeTax | CyllleCTBEHHBIX crniocobeH

obmacTv;  -OCYILeCTBJIATh | AOMYCKAeT HETOUYHOCTeH MpU | aHaJTM3UPOBATh
MOMCK  uH(OpPMALIMM U | MaJIOCYIIleCTBeHHbIe BbIOODE 1 | 3aKOHOMEPHOCTU
pellieHui Ha OCHOBE | MOTPEeIIHOCTH, 000CHOBAaHHOCTH (yHKI[MOHUPOBAHUS
JleCTBUM, WCKa)XeHUs JIOTUUeCKOW | MeTO/I0B pellleHUs | OpraHOB ~ UMMYHHOMU
JKCIepUMeHTa U OIbITa. 1oc/ie/loBaTeTIbHOCTH 3a/ay; CUCTEMbl OpraHMU3Ma,
YK-1.3 -3 yk-1 npu W3/1I0)KeHWH | BJaJieeT MeTOZlaMH | UCI0/Ib30BaTh 3HAHUS
Bnagets: MaTepuasa, HeTOUYHYIO | UCCe/l0BaHus, Mopdo-
-MCC/IeJOBAHUEM TIPOOJIEMBI | apryMeHTaL[|I0 yCTaHaB/IMBaeT (hr3MoI0rNUeCcKux
ripoeccroHaNbHON TeopeTUUeCKUX BHYTpEHHUE Y | OCHOB, OCHOBHBIE
JlessTe/TbHOCTH C | MOJI0’KeHUM Kypca, | MeXnpeaMeTHbIe METOJUKUA KITUHUKO-
rpuMeHeHUeM WCITBITHIBAET CBSI3U, yMeeT | IMMYHOJIOTHYeCKOT0
aHanu3a, CUHTe3a U [IPYruX | 3aTpy/AHeHUst TIpY | YBA3BIBATb TEOPHUIO C | MCC/IeOBaHUS u
MeTO/I0B pellileHuu  JI0CTaTOYHO | MPaKTHUKOM; OLIeHKU
HHTeJ/IJIeKTya/IbHOU CJIO)KHBIX 3afiay. Mo XOJy WU3/0KeHUs | GYHKLMOHATBLHOTO
J1esiTeIbHOCTH; JIOTTyCKaeT COCTOSTHUSI
BLISIBJIEHMEM TIpoOsieM W HeOo/bIIMe Tpobesbl, | OpraHu3Ma
HCI0/Ib30BaHEM He HCKa)Kaloll[ie | >KUBOTHOTO hinti
afleKBaTHBIX METO/IOB ISl cojiep>KaHus OTBeTa. CBOEBpeMeHHOMU

WX pellleHus; JIMarHOCTUKHU
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-JleMOHCTPUPOBaHUEM
OLIeHOYHBIX CY)X/|eHUH B
pereHuH 1TPobIeMHBIX
rpodecCcuoHaIbHBIX
CUTYaL1H.

3a00/1eBaHUH

MOAYJIb IV
Tema 9. Teopun UMMyHUTETa

Bonpocs! ania onpoca

1.Nctropuueckue acriekTol. Posib 0TeueCcTBeHHBIX yueHbIX, BKIag V.. MeuHukoBa.

2.IHCTPYKTHBHbBIE U CelIeKTUBHbIE TEOPUU UMMYHUTeTa, 000CHOBaHHe.

3.Teopus "60koBbIX Herneii" [1.0pmxa.
4.CenektrBHas Teopusi H. EpHe.

5.KnoHanvHO-cenekjuoHHasi Teopusi M.bepHeTa, ee 3HaueHuWe [Jjii COBPEMEHHOM

HWMMYHOJ/IOTUH.

6.T€OPI/IH I/IMMYHO]'IOI‘I/I‘-IGCKOI\/’I CeTH, HAMOTUIT-dHTUU AN OTUIINYECKOe B3aHMOAEﬁCTBHe.

7. KpuTnueckuii aHanu3 TeOpuii IMMYHUTeTA.
Tema 10. ®uso - ¥ OHTOreHe3 CHCTeMbl HMMYHHUTeETa

®DoHA TECTOBBIX 3aJaHUH
I'anreHOM Ha3bIBaeTcs
KOHBIOTMPOBaHHbINA aHTUTeH
aHTUTeH, UHAYLIMPYIOIIUIA pa3BUTHE TOJIePaHTHOCTH
+HeT0/HbIA aHTUTeH
T-KneTouHbIH perjenTop
AHTHUIreH MO)XeT IPOHUKHYTH B OPraHu3M
[Tytem darourTosa
Uepe3s xo/bl B STTUTETUN
Uepe3 NOBpeXXJeHHBIN SMATeTNN
+JIt00BbIM M3 TIepeUNCIEHHBIX MTyTel
AHTHUTeHHBIE IeTePMHHAHTHI 3TO:

+YacTh CTPYKTYphI aHTUT€Ha, OTBETCTBEHHas 3a crieljuduryeckoe B3auMOJeNCTBUe C

MOJIeKyJIaMU aHTUTeJl

BerjecTBa, Bbi3bIBarolue (pOpMUPOBaHKE UMMYHHOI'O OTBeTa
BerjectBa, cBs3biBatoipecs ¢ H-1jerbio UMMYHOTI00y/THHOB
Bce BrIlIenepeynciieHHOe HEBEPHO

ITo xuMHUUYeCKO# CTPYKType aHTHI'eHbI MOTYT OBITh:
+benkamu

YrieBonopoamMmu

HyknenHOBbIMU KHC/TOTaMU

Jlungamu

Bce BbILIETIEpEUMC/IEHHOE

NMMyHOreHHOCTB:

+3aBUCUT OT BO3MOXXHOCTH HAaTUBHBLIX AHTUT€HOB OBIThH Mpe3eHTHUPOBAHHBIMH B KOMILJIEKCE C

MHC

OOBIYHO SB/ISIETCS CBOMCTBOM COOCTBEHHBIX dHTHUI'€HOB, TdKHMX, KdK TKdAHHU BHYTPEHHef/i

cpefibl r1asa

He siByisieTcst CBOMCTBOM aHTHUTEN

+He siB/IsieTCs CBOMCTBOM ralTeHOB

+I1osIBAIsIeTCS TONIBKO Y aHTUTeHOB Oe/TKOBOM MPUPO/IbI
Bbi0epuTe NpaBU/IbHOE YTBEPXK/eHHe:

+CD-aHTUreHbI 103BOJISSIOT HEﬁKOHHTaM PpacCrio3HaBdaTb aHTHUI'€HBL
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Kaxxapiii Tum CD skcrnpeccupyeTcs TOBKO Ha OJHOM BU/le K/IETOK
Oxkcnpeccusi CD BbI3bIBaeTCs KCKYCCTBEHHO JI/1s1 TOTO, yTOObI ArddepeHIpOBaTh pa3HbIe
KJIeTKU

+CD HaxoJsTCsl TOJIBKO Ha JIEMKOLIATax

CD ¢yHKLMOHUPYIOT B KaueCTBe PeLieNTOPOB /1/isl UTOKWUHOB U MOJIEKY/T KJIETOUHOU
azre3uu

Crepymoiue CBOMCTBa ClIOCOOCTBYIOT HMMYHOT€HHOCTH BellleCTBa:
Bosibliasg mosekynsipHasi Macca

CJI0)KHOCTb XMMHUYECKOI'O CTPOEHUS

HNocraToyHasi CTabU/ILHOCTh Y TIEPCUCTUPOBAHME TT0C/Ie NHBEKLUH

Bce BrierniepeuniciieHHoe

+Bce BbIlIIeNepeurcieHHOe HeOOX0JMMO, HO HeZJOCTaTOYHO
I'ymopanbHOe 3BeHO HIMMYHHUTETa OTKPBITO

3O.bepunrepom

K JlangimraiiHepoM

N.N.MeuyHuKOBBIM

+I1. Spmuxom

daronuTapHoe 38eH0 MMMYHHUTETA 0TKPBITO

+ N.1.Me4yHUKOBBIM

JI.ITactepom

JI.MuncTaiiHoM

K.IIupke

K MMMyHOKOMIIETeHTHBIM K/1€TKaM OTHOCATCA:

+T-mimdouTsl,

+B-mumMdouuTsr;

SH/IOTEJIMOLUTHI;

TPOMOOLIUTHI.

OPUTPOLIATHI

AHTHUreH CroCOOHBI MPe/ICTaB/IATh:

T- mumdonuTs!

KapIMOMUOLIUTBI

Makpodaru

Hetitpodunbi

+Bce nepeuncieHHoe

OCHOBHBIM NPU3HAKOM, XapaKTepPHU3YHIUM aHTUT eHbl, AB/ISIeTCH:
Yy>KepOJHOCTb

aHTUTeHHOCTh

VMMYHOT€HHOCTb

crielu(prUIHOCTD

+ Bce nepeunciieHHoe

ITepBUUHbBII r'yMOpa/ILHBIM 0TBET B KDOBH M0C/1e BBeJJeHUsI aHTUT'eHa Pa3BUBaeTCA
yepes:

1-2 yaca;

+3-4 nHs;

5-6 Hegenb;

7-10 net

Kakue K/1eTKH Cl1oCOOHBI MPe3eHTHPOBATh 3K30reHHbI€ AaHTUTE€HbI ?
+Makpodar, feHpUTHas K1eTKa, B-numporur.

So3uHobuUI, HEUTPOhUII.

Tyunas knetka, NK-k/eTka.

T-numporut

Kak f0/1ro MoryT XuTh K/J1eTKH aMATU?
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+I1oXu3HeHHO.

3 mecsiia.

HeckoibKo s1eT.

HeckonbKko gHel.

Hau60/1ee TOUHO TePMUHY «aHTHT'€HbD» COOTBETCTBYeT Onpe/e/ieHHe:
+BeliectBa, UHAYLMPYIOIE UMMYHHbBIA OTBET

BerniecTtBa, BripabaTbiBaeMble T-KieTKaMU [i7Isl YHUUTOKeHUs UH(PEKIIMOHHBIX areHTOB
Cob6cTBeHHbIe Oe/IKM OpraHu3Ma C U3MeHeHHOW CTPYKTYPOM
YyskepozHble Oe/lKy, MHYLUPYIOIIe UMMYHHYIO TOJIEPaHTHOCTb
JInM$o1UTHI aKTUBUPYIOTCSI aHTUT€HOM:

B kpoBeHOCHOM pyciie

B KocTHOM MoO3re

B neyenu

+B numdaTrueckux y3nax

B koxe

Cee3enka:

fIBnsieTcst OpraHoM LieHTpaIbHOW UMMYHHOMN CUCTEMBbI

+5IBnisieTcsi opraHoM neprdepruyeckoii UMMYHHOM CUCTEMBI

He siBnsieTcst opraHoM UIMMYHHOM CUCTEMBbI

Cny»kKuT MecToMm co3peBaHus T-1uMboIMTOB

YT0 13 HHKenepeuncJIeHHOr0 UMeeT HauMeHbIlNe pa3vMepbl?
AHTUTEH

AnTHTeNI0

+3nurorn

B-knetka

Oprassbl, BBICT/IAHHBIE CJIM3UCTON 000/10UKO¥:

Koxa

+[IpIxaTebHbIe MYTH

+XKKT

BHyTpeHHsis1 TOBepPXHOCTb KDOBEHOCHBIX COCY/I0B

Bce BrImienepeunicieHHoe

Croco0HOCTh aHTUTeHA BbI3bIBaTh UMMYHHBIN oTBeT HE 3aBuCHUT 0T:
+CrocoOHOCTH aHTHUTeHa MPOHUKATD B IUTOBUHYIO >Kee3y
CrerneHu arperalv aHTUT€HOB

Jo3bl aHTUTEHA

Pa3smepa aHTUreHa

Bce BrIlIenepeuynciieHHOe BEPHO

UTo 13 HIKelepeyuc/J1eHHOr0 He MPOUCXOAUT B KOCTHOM Mo3re?
KrnerouHast nponudepatius

IuddepeHLIMPOBKa KIE€TOK

KrnerouHsle B3auMoieliCTBUS

+AHTUTeH-3aBUCUMbIF UMMYHHbIA OTBET

Bce BrlIlIenepeynciieHHOe HEBEPHO

UTo 13 HIKeIepeurucJaAeHHOr0 Mo/X0/JUT TO/IbKO /I/If BTOPUUHBIX (nepudepuyecKux)
OpPraHoB UMMYHHO#M CHCTeMbI?

Hanunuue npeamecteeHHUKOB B- 1 T-keTok

+LupKynsiys MMMQOLIMTOB

Koneunas guddepeniipoBka

[Mponudepariyis K1eTok

Bce BbILIENIEpEUNICIIEHHOE

Y panenue cymku ®adpunnyca y nblyieHKa MPUBe/JET K:
+3aMeTHOMY CHW)KEHUIO KOJIMUeCTBa LIMPKYaupyroux T-mumboiyuToB
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Anemun

3ame/i/IeHHI0 OTTOP KEeHHs TpacrylaHTaTa KOXKU

CHIKEHUIO YDOBHSI aHTUTEJ B CbIBOPOTKE

Bce nepeunciieHHOe BepHO

Bce nepeunciieHHOe HEBEPHO

3apo/ibIiieBble LIeHTPbI, HAX0AAIIMECS B NapaKOPTUKA/ILHOM 30He TMMpaTHUecKUux
y3/10B M niepr¢epuyecKre 30HbI epHAPTEPUOJIIPHON TUM(paTHUeCKOH TKaHU
cejle3eHKH:

[Topmep>xuBaroT pa3BuTHe He3penbix B- u T-kieTok

Cny>xart s yaaeHus TOBPEXKJeHHbIX S3PUTPOLIUTOB M3 KPOBEHOCHOT'O pyca
[elicTBYIOT KaK OCHOBHOW MCTOUYHHK CTBOJIOBBIX KJIETOK, IMO/Jiep>XKUBasi TAKUM 00pa3om
remMornos3

+Co3paroT uHGPaCTPYKTYPY, KOTOpasi MPY CTUMYJISILIUU @HTUT€HOM CO/IePKUT MHOXKECTBO
B-mum@oLnToB U nia3mMaTiyeckux K/ieToK

sAsnsitorcst Mmectamu AuddepenipoBkd NK-kieTok

NmmyHuTeT — 3T0:

(yHKILMS 3aUThl OPraHrM3Ma UCK/IFOUUTEIBHO OT BUPYCHBIX UH(EKL1H;
+(hyHKI[US 3al[UThl OpraHW3Ma OT areHTOB, HeCYI[UX UyKePOAHYIO FreHeTUUeCKYH0
MH(pOpMaLIUIO

(YHKILMS 3aIUThl OPraHW3Ma UCK/TFOUUTETBHO OT TPOCTYAHBIX 3a00/1eBaHUA.
IenTpanbHas 3ajaya UMMYHHTeTa:

+obecrieueHrie reHETUUECKOH LIeJIOCTHOCTH OpTraHU3Ma

obecrieueHre TTPOTHBOMH(EKI[MOHHOH 3aIIUThI

OTTOp>KeHHe Tepeca)keHHbIX K/IeTOK, TKaHel 1 OpraHoB

peasnur3alysi OpraHM3MOM 3alipOrpaMMUPOBAaHHOM K/IeTOUHOM CMepTH
obecrieueHre COCTOSIHUS TOJIEPAaHTHOCTH K «CBOEMY»

CocrosiHHe HMMYHHTeTA onpejenseTcs QyHKuuaMu:

LIeHTpa/IbHOW HEPBHOW CHUCTEMbI

TOPMOHATbHOM CUCTEMBI

+KPOBETBOPHOU CHCTEMBI

+muMdONTHOM CUCTEMBI

N3 unc/ia OpraHoB UMMYHHOUN CUCTEeMbI K [[eHTPAa/IbHBIM OTHOCSITCA:
+THUMYC, KOCTHBIA MO3T

TieliepoBbI OJISIILIKU

cesie3eHKY

KPOBb

N3 unc/ia OpraHoB UMMYHHOM CHCTeMbl K Nepu¢)epuuecKUuM 0THOCATCS:
THUMYC, KOCTHBIH MO3T

+T1efiepoBbI OJISIIIKH

+cesie3eHKa

KpPOBb

Ha3oBuTe HeMHKANCy/IMpOBaHHY0 TMMGOH/HYI0 TKaHb, BXOJAIIYI0 B COCTaB
HMMYHHOM CHCTeMBbI:

CJIM3UCTBIX 060/I0UeK

>KeMyZ0UHO-KUILIeYHOT'0 TPAKTa

OpOHXOB U OPOHXHMOJT

HOCOTJIOTKH

MOUe-TIO/IOBBIX ITyTeH

KOXXU

+BCe [epeurcieHHbIe

JInm¢omnos3 ocyuiecTB/iIsAeTCa:

+B KOCTHOM MO3Ty
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B cesie3eHKe
B MMM(aTHUUeCKHX y3/1ax

+B TUMYyCe

B HopMe TuM@onaHbIe (POITUKY/IbI 0TCYyTCTBYIOT:

B cejie3eHKe
B MMM(aTHUeCKUX y31ax

+B KOCTHOM MO3r'y
B TIeliepOBBIX OJISIIIIKAxX

DYHKIUM eCTeCTBeHHbIX K/1eTOK — KWiiepoB (NK-1um¢oiuTsl) BK/IIOYAKOT:
obecrieuenre T-3aBUCUMOM IUTOTOKCUYHOCTH

+o0ecrieueHre «CTIOHTAHHON» [IUTOTOKCUYHOCTHU TIPOTHB KJIETOK, HECYIIINX UY>KEPOAHYIO
reHeTUUeCKYr0 MHGOpMAL[HIO

obecrieueHre aHTUTEI03aBUCUMOTO OTIOCPeJOBAHHOTO KJ/leTKaMH iMMdor3uca
JInmponoss NK-1umM¢po1nuToB npoucxo ur:

+B KOCTHOM MO3r'y

B TIeliepOBbIX OJISIIIKaX KUIIeUHHKA

B BUJIOUKOBOM Keje3e

B MMM(aTHUeCcKrX y3max

B cesie3eHKe

daropuTapHas aKTUBHOCTh He CBOMCTBeHHA:

+mumdorTam

Makpodgaram

HelTpoduIam

303UHO(UIaM

IIpodeccuoHanbHBIMH ()AaroIUTUPYIOIUMMU K/IeTKaMH ABJISIIOTCH:

T —mumoLUTEI

B-nmumdonuthi

NK-mmdoLuThbi

+MOHOIMThI/MaKpodaru

I1033 AeH/[PUTHBIX K/IETOK IIPOMCXO/JUT:

+B KOCTHOM MO3I'y

B TeliepoBbIX O/ISIIIKaX KUILIeUHUKA

B BUJIOUKOBOM JKeJjie3e

B IMM(paTUUeCKUX y3/1ax

B cejie3eHKe

K/eTKkamu, 0TBeTCTBEHHbIE 32 BOCCTAaHOB/IeHHe MMMYHHOM CHUCTeMbl NPH Mepecajke
KOCTHOTI'0 MO3ra AB/ISAIOTCA:

B-mum@ouuTel

T-mumdbouThI

+KPOBETBOPHbIE CTBOJIOBbIE K/IETKU

DyHKIUM, He CBOMCTBEHHbIE /I/isi KPOBEeTBOPHbBIX CTBOJIOBBIX K/1€TOK:
niposiidepanys

mvddepeHITMPOBKa

MUTpaLyst

PeLUPKY/ISLIS

+arorrapHas akTUBHOCTb

DYHKIUM KPOBEeTBOPHbBIX CTBOJ/IOBBIX K/Ie€TOK He KOHTPO/IUPYIOT:
Tumyc

T-cucrema UMMyHUTETa

B-cucrema nmmyHuTeTa

runodus-aipeHanoBas cucTeMa

+cucTemMa KOMIIJIEMEeHTa
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CUCTeMa MOHOHYK/IeapHbIX (harolyToB

OcHOBHbIe KPDUTEPHH, XapaKTePU3YHOIIHe CyOnony/IAl[id KJIeTOK CHCTeMbI
HMMYHHTeTA:

+MapKepHbIe CTPYKTYPbI KJIETOYHOW IMOBEPXHOCTU
Mop@doJ/ioruueckue napaMmeTpbl

¢u3uueckre mapametpsl (hopMa, pa3Mep, UyBCTBUTEILHOCTh K BO3/EHCTBUSM X0JI0/IOM,
TeryIoM, pajgualiiei u ap. )

OvoxuMHUUecKre rmapaMmeTpsl (hepMeHTaTUBHAs aKTUBHOCTb U ZIp. )
Mosiekyast MHC II K1acca Heo0Xo UMbl JI/Is1:

Mpe3eHTaluy SH/I0aHTUTeHa

+1Ipe3eHTaluu 3K30aHTUl'€Ha

(buKcar UMMYHOTI00y/TMHOB

(buKcaly KoMIljieMeHTa

Anturensl HLA orcyTcTBYyIOT

+Ha 3puUTpOLIUTaxX

JIeMKOLMTax

5H/IOTE/IMU COCYZ0B

LHHC

B npepacTraB/ieHUM aHTUTeHA BOBJ/I€YeHbI:

MHC Iu V knaccos

MHC II u VI kiaccos

+MHC I u II kn1accos

MHC III u IV kaccos

K Hecnenjuuueckum (pakTopam 3aUThl OPraHu3Ma 0OTHOCHTCS:
cuCTeMa KOMILJIeMeHTa U ¢arourosa

rHTephepoH 1 TMMEGOKUHbI

OakTepuLAHbIe CyOCTaHLIUM TKaHel, THAPOIUTUYEeCKHe (hepMEeHTHI;
+Bcé nepeuncnenHoe

K ¢eHoMeHaM HMMYHHOI1 peaKTUBHOCTH OTHOCSITCA:
aHTHUTe/IoreHe3

TUMNepUYyBCTBUTETbHOCTb HEMe/IJIEHHOTO THIa
TUMepUyBCTBUTE/ILHOCTD 3aMe/IJIeHHOTO THIIa

MMMYHOJIOTYecKasi TOJiepaHTHOCThb

+BCe repeumncieHHoe

I' e npoucxogaT UMMYyHHBIE 0TBeThI?

B kocTtHOM MoO3re

B nieHTpansHOM HEpBHOU CUCTEMe

+Bo BTOpUYHBIX OpraHax UIMMYHHOMN CHUCTEMBI

B tumyce

POU3NUECKMMH H aHAaTOMHYeCKUMH 0apbepamMu Hecrenu(puyecKoro HMMYHHTETA
AABJIAIOTCA:

+Koxa

+CNUHHOMO3r0Bast XKUIKOCTh

Cnu3ucThbie 060/10UKH

T-k1eTKy 6a3abHOTO CJI0ST KOXKU

Bce BhilllenepeynciieHHOE.

PacrBopuMbivu (pakTopamMu Hecrielfu()uueCcKOro UMMYHHTETAa SIB/ISIFOTCS:
T- u B-knetku

+JInzonmm

+KomrieMeHT

I"'opmoHBI

UTo 13 HIKerepeyruc/J1eHHOr0 He MOAX0AUT /ISl BPOXK/J€HHOr0 HMMYHHTeTa?
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OTcyTcTBUE CIELIUPUUHOCTH
AXTHBaLus 11071 BO3/eliCTBEM CTUMYJIOB
BoBrneueHue K1€TOK MHOTUX TUIIOB

+Hanuurve UMMYHOIOrMueCcKol NamsTu

BpoxaéHHbIM HMMYHUTET XapaKTepu3yeTcs Kak:
MMMYHUTET, 00eCrieunBaroLfii 3allIMTy OpraHu3Ma TOJbKO B PaHHHH MMOCTHATA/IbHBIN
Nepuoy,

+COCTaB/IAAOLIAst YaCTh MOJHOLEHHOTO UIMMYHHOT'O OTBeTa )KUBOTHOT'O Ha MIPOTS’KeHUU
YKU3HU

+0CHOBa crieli(prueckoro MIMMYHHOT'O OTBeTa

Oco0eHHOCTH BPOXX/JeHHOT'0 UMMYHHUTeTa:

+Hacsenyercs
OCYILIeCTBJISIETCS] TOJIbKO MUE/IOUIHBIMU K/1eTKaMU
+0CYILLeCTB/ISETCS K/IeTKaMU MUEeIOMIHOTO 1 TMMGOUJHOTO psijia
(hopmMUpYyeT K/IeTKM UMMYHOJIOTUUeCKOW TaMsITU
+(yHKLMOHUPYeT BHe 3aBUCHMOCTH OT Ha/IMUMs aHTUTeHa

B peanu3aijum peakijuii BpO)KJeHHOr0 MMMYHHUTeTa y4acTBYHOT:
T-mumdoLuThI

B-nmumdonuthi

Mwueno6nacTbl

+MOHOIMThI/MaKpodarv, HeUTpohUIbI

AKTHBaLMA K/1€TOK BPO)XX/[eHHOr0 HMMYHHUTETA MPOUCXO0AUT MPH yYaCTHH C/IelyIOIUX
peLenTopoB:

+Tosnn-nomo6HbIX
MMMYHOTI00Y/TMHOBBIX
TCR

Bce niepeuniciieHHOe BEPHO

Tos1-moj00HbIe pellenTopPbl PACc03HAIOT:
Yy)Kepo/Hble aHTUTe€HbI

[[UTOKUHBI

+TpyMIbl MOJIEKYJI, CBOMCTBEHHBIX MaTOreHaM

UMMYHHbIE KOMIL/IEKChI

B akTuUBaI[UM KJ/IETOK BPO)XKAeHHOI'0 MMMYHHUTeTA He YUYaCTBYIOT:
peLienTophl /s MaHHO3bI
peLIenTopbI /7151 YOOPKU Mycopa

NOD-perentopbl

+AHTUreHpacro3HarollI1e pPeLleNTopkI

IIponecchl 3K30{UT03a BK/IHOYAKT:
THMHOLIUTO3

(barouyTo3

+1erpaHy/ISILUI0 TYYHbBIX KIeTOK

Murto3

KjieTku cuCcTeMbl MOHOHYKJ/I€APHBIX (DaroUToB BK/IIOUAIOT:
+MoHoLUMTBI, Makpodaru

HeiiTpodunbl, 1eHpUTHBIE KIeTKU

503UHO(UIIBI

6a3zodubl

OcHoBHbIe PyHKIIUM MaKpodara:

TIOTJIOIIIeHHe U IeCTPYKIUs OakTepuit

JIeCTPYKLIMS KJIeTOK OIyXo0Jiei

CeKpeLusi LIUTOKUHOB, ()ePMEHTOB U JIp. MOJIEKY/T

peopraHu3aliyisi TKaHU U PaHO3a’KUBJIeHHe
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+Bce oTBeTHI BepHbI

I'panyonuThl, yuacTByHOINMe B IpoLeccax JOMMMYHHOI'0 BOCIa/IeHUs, BK/IIOYAKOT:
MOHOLMTEHI

+HeUTpouUIbI

+303UHODUTBI

+06a3ohubl

MerakapyOLUThI

BakTepunuHas aKkTUBHOCTH ()arouiToB He CBA3aHaA C:
aKTHMBHBIMM (pOpMaMM KMCJIOpOJa

aKTHBHBIMU (hOopMaMU OKCH/la a30Ta

+KOMIIOHEHTaMU KOMIIeMeHTa

nedeH3rHaMU

Oco0eHHOCTH aJanTUBHOT0 HMMYHHUTeTA:

Hacjelyercst

OCYLL|eCTBJ/IIeTCS MUeJIOUHBIMU KIeTKaMu

+oCyl1iecTB/seTCs: TUM(OUIHBIMU KeTKaMu

(yHKI[MOHUPYeT BHEe 3aBUCHMOCTU OT Ha/IMUMsI aHTUTeHa

B agjanTHBHOM HMMYHHOM OTBeT€ Y4aCTBYIOT:

3PUTPOLUTHI

OCTEOLIUTHI

+muMbOIUTHI

aZIUTIOLIUThI

[eHTpa/bHBIMM K/IeTKaMHU aJaliTUBHOI0 UMMYHHUTeTa AB/ISAKOTCA:
+T—muMeoLUTEI

NK-numdbonuTh

MOHOL[UThI/MaKpodaru

HEeUTpOhUIBI

OcHOBHBIMH QYyHKIUSAMH Criel(PHUeCcKOro HUMMYHHOI'0 OTBeTa SIBJISIFOTCS:
+TIpOAYKLIMSI aHTHUTE/T

HakoruieHve IgE

MMUHOLIUTO3

(barouyTo3

I'1aBHBIE TeHbI KOMIUIEKCa THCTOCOBMECTHMOCTH 0003HAYaK0T:
Rh

DLA

+HLA

ABO

I' e ocymiecTB/Is€TCA NPOLECCHHT 3K30reHHbIX aHTUT€HOB?
B nurosore.

B sH01/1a3MaTHYeCcKOM peTUKYIIyMe.

+B snz0comax.

Ha kneTouyHOl OBEpXHOCTH.

Kakoii BapyaHT aHTUTreHOB 3arpyxaercs Ha HLA I?
+DH/I0reHHble aHTUTeHbI.

["anrTeHsl.

OK30TreHHble aHTUT€HbI.

AnepreHsl

UTo Takoe HMMYHOJ/IOTHYECKUI CUHAIC?

[IpocTpaHCTBO MeXAy LIUTOKUHOM U €r0 peLeTOPOM.
[IpocTpaHCTBO MeXAy afre3rBHbIMU MOJIEKY/IaMHU.

MecTo, rie npoTekaeT MPOLIECCUHT.

+KonTakTHas 30Ha Mmexxay TCR mau BCR u kommiekcom anturen/HLA
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UTo Takoe 'ABOIHOE pacro3HaBaHue'?

Pacnio3HaBaHue afire3sMBHbIX MOJIEKYJT

+OHOBpeMeHHOe pacrio3HaBaHue aHThureHa u HLA
PacniosnaBanvie HLA T HLA IT

PacriosHaBaHue crieLipruecKrx U Hecrie[iupruyecKuX CUrHa/lIoB
HuroTrokcuueckue MMM(OIUTHI PACIO3HAIOT AHTUTeH
+accorurpoBanHbii ¢ MHC 1

accouuupoBaHHbli ¢ MHC 11

accoruupoBaHHbIi ¢ CD40

accouuupoBaHHbil ¢ BCR

T-xe/mmepsbl pacrno3HalT aHTUTeH

accouuupoBaHHbli ¢ MHC 1

+accorurpoBanHbii ¢ MHC 11

accouurpoBanHsbii ¢ FcyR

accoruupoBaHHbIi ¢ CD34

Kak f0/1ro )xuByT K/IeTKH IaMATH?

+ [To)Kr3HeHHo.

3 mMecsiia.

HeckosnbKo set.

HeckonbKo gHei.

CkosbKO TpedyeTcs cienju(puecKUX CUrHa/IOB /ijisi HA4a/la MMMYHHBIX OTBETOB?
+ OpuH.

[Ba.

Tpu.

Heckoibko.

Kakoii [UTOKHH ABJISIeTCS K/II0UeBbIM /I/Is1 poJiMepaniy K1eTOK B X0/ie HMMYHHBIX
0TBEeTOB?

TNFb.

IL10.

+IL2.

IL1.

Kakue K/eTKu cTUMY/IUPYROT T-K/1€TOUHbINA 0TBeT?
TyuHble K/IeTKHU.

O03MHO(UIIBI.

+Th1.

Th2.

Kakoii BapuaHT aHTUreHOB 3arpyxaercsi Ha HLA I?

+ DH/IOTeHHbIe aHTUT€HBI.

I"anTeHs!.

OK30reHHble aHTUTE€HBI.

AnepreHsl.

Kakue 3¢ppekTopHbIe UM OIUTHI HANPaBJ/IeHbI MPOTHB BHYTPUK/IETOYHO
Pacno/i0)KeHHbIX MaTOreHOB?

+ CD4+T-kneTku.

TrumoLMTHI.

B-knetku.

[11a3maTrueckyie KiIeTKHU.

Kak f0/1ro cyimecTByrOT J0/Ir0XKUBYIMeE IUIa3MaTUYeCKHe K/IeTKHA NaMATH?
[To)kr3HeHHO.

Heckonbko mecsites.

10 ner.

+ 1,5 ner.
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Yro Takoe TCR?

+ T-K/1eTOUHBIN peLienTop.

T-kmeTouHast peakLus.

T-KneToyHast peakTUBHOCTb.

T-KneToyHast pe3nCTeHTHOCTh

I'Ae B mpeo0OJ1ajaoieM KoInuecTBe HaxoaaTca Teabia Hassall?
+ B MenymnisipHOl 30He TUMYyCa.

B KopTUKanbHOM 30He TUMYyCa.

B cenesénke.

B numdaTtrueckux y3nax.

JIBoiiHbIe HeraTUBHbIE TUMOLIUTHI - 3TO..?
MepynnsapHble K/IeTKU.

KopTukanbHble KIeTKHU.

[Tepudeprueckue KIeTKH.

+ CyOKarncynsipHbie KIeTKH.

Kaxkoi u3 iuToKuHOB cekperupyercsa Th2?
IL12.

IFNg.

+ILA4.

IL2.

Kakoii u3 nurokuHoB cekperupyercs Th1?
+. IFNg.

IL13.

TGFb.

IL4.

3 kakoro npe/jiecTBeHHHKA NPOUCXOAAT MaKpodaru?
T-mumdboruT.

So3uHOU.

Hetitpodun.

+. MoHOLUT.

Kakas k/ieTKa siB/ifieTcsl TKaHeBbIM 0a3zoduiom?
Makpodar.

+ TyuHad KieTka.

[eHapuTHas KieTka.

J03UHOUI.

Kakoii U3 opraHoB siB/I€TCS LIeHTPAaIbHbIM?
JIumpartuyecknii ysern.

AnmneHJuUKC.

+. KOCTHBII MO3T.

Cee3éHka.

Yro aBiserca pe3yabTaToM T-K/1eTo4HOro orBera?
O6pa3oBaHue I/1a3MaTHUeCKUX K/IEeTOK.

+. ObpazoBanue 1uToToKCHYecknx CD8 T-keTok
+ Ob6pa3zoBanue 3¢ dexropHbix CD4 T-kieTok
ParormTos.

CuHTe3 UIMMYHOTI00Y/TMHOB.

JInm¢ponos3s T-nmum¢ponToB NPOUCXOAUT:

+B KOCTHOM MO3TY

B TIeMepOBbIX OJISAIIKaX KUIIIEYHUKA

B BUJIOUKOBOU JKere3e

B MMMQaTUUeCKUX y3/1ax

B cesie3eHKe
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DyHKIUY, He cBoMCcTBeHHbIe T-1uMdonuram:

3¢ deKTopbl peakiiuii MPOTUB K/I€TOK, MH(MULIMPOBAHHBIX BHYTPUK/IETOUHBIMU
BO30YyUTE/IAMU

3¢ deKTopbl peakiiuii MPOTHBOOIMYX0/IeBOI0 UMMYHUTETa
+TIpe/jIlIeCTBEHHUKU K/1eTOK-TIPOJYLIEHTOB aHTHUTe
(hopMUPYIOT K/IETKU TaMsATH

Th1l k1eTKH 00ecreuHBaKOT 3aLUTY OT:

BHEKJ/IETOUHBIX TTaTOre€HOB

TIaTOTe€HOB, CBSI3aHHBIX C KJIeTKaMU CJIM3UCTBIX 000/10ueK
+BHYTPUK/IETOUHBIX TIaTOT€HOB

['enmemMuHTOB

T-K/1IeTOUHBIH pelenTop pacno3Haer:

CBOOO/IHBIN Oe/T0K

CBOOO/THBIM TIENTTH/I

+TenTus, CBA3aHHbIM C MOJIEKY/IaMU [7IaBHOT'O KOMILJIeKCa TMCTOCOBMECTUMOCTH
yTIeBOJIHbIE MOJIEKY/IbI

K/ileTku namMsaTH OT/IMYAIOTCA OT HAaMBHbBIX K/I€TOK:
+crneuUUHOCTBI0 aHTUTeHPACTIO3HAIOLIUX PEeLeNTOPOB
CKODOCTBIO Pa3BUTHS OTBeTa

3¢ peKTOpHBIMU (PYHKLUSMU

YBe/MueHHbIM COOTHOIIIEHUEM SAPO/IIATOIIa3Ma
T-3¢eKTOPHI He OCYIECTB/IAIOT PeaKIUuu:
TUMEepUYyBCTBUTETLHOCTH 3aMe/l/IeHHOr 0 TUMa
+TUMepUyBCTBUTETLHOCTH HEMe/[/IeHHOT'O TUTIa

KOHTaKTHOU TUIepUYyBCTBUTE/IbHOCTH
TPaHCIIaHTALMOHHOTO UMMYHUTETa
TPOTHMBOOMYXO0JIEBOr0 KIMMYHUTETa
TPOTHBOBHUPYCHOTO UMMYHUTETA

I¢ddexTopHbie pyHKIuMN T-K/I1eTOK He CBA3AHBI C:
[[UTOJTUTUUECKON aKTBUHOCTBHIO

+0rCoOHU3aLeN K/1eTOK

ceKpeLMel LIUTOKUHOB

aKTHUBalell MakpodaroB

T-kneTKu-3¢)GeKTopsI NPOSIB/IAIT AKTHBHOCTh:

CMIOHTAHHO

+BCJIe[iCTBYE TIPeJBaPUTEIbHOTO UMMYHHOI'O pacrio3HaBaHUsI
TIpU HaJTMUUU crieljuruyeCcKuX LIUTOTOKCUYECKUX aHTUTe
OcHoBHbIe pyHknuu T-xesmnepos:

+00ecreurBarOT pa3BUTHE PeaKLii KJIeTOUHOTO0 UMMYHHUTETa
+00ecreurBalOT pa3BUTHE Peakliii ryMOpaTbHOrO UMMYHUTETA
+o0ecreunBaroT MpoIiecchl rposvdepanyy U quddepeHIMPOBKH CTBOIOBBIX KDOBETBOPHBIX
KJIETOK
VHTUOUPYeT pa3BUTHE Peaki[iil r'yMOpaJbHOTO UMMYHHUTETA
PerynsropHbie u 3¢ dekTopHble GyHKIUH OCYIIECTB/ISIOT K/JIeTKH HMMYHHOMN
CHUCTeMbI:

TIOKOSIIIeCs
WCK/TFOUNTE/IbHO MUTPUPYIOILIVEe

+UCK/II0UUTENBHO AuddepeHLUpyrOIecs

+aKTHBUPOBAHHbIE

Tema 11. MopenbHble ccTeMbl B (pyH/[aMeHTa/IbHOM U NPUKJ/IaJHON HMMYHO/IOTUH

®DoH/| TeCTOBBIX 3a/laHUM
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Kakoe u3 yrBepxaenuii 06 anuronax HEBEPHO?

ONUTOITEI MOTYT OBITH OOIIMMM /1S IBYX Pa3HbIX AHTUTE€HOB

benkoBast MojieKy/ia 0ObIUHO MeeT HeCKOJIbKO SITUTOTIOB

B-ksieTky CBA3BIBAIOTCA C SMUTONIAMU @HTUTE€HOB TOJILKO ITOC/Ie IPOLIeCCUHTa
SnuTorbl 6e/TIKOB MOT'YT OBITh KaK JIMHEMHBIMH, TaK U B «CBEPHYTOM» opMme
HekoTopsble sruToriel 06/1a/1at0T 601b1IIel MIMMYHOTE@HHOCTBIO, HEKOTOPbIe — MEeHbBILIeH
Kakue K/1eTKH CTUMY/TMPYIOT T-K/1eTOUHbIA 0TBET?

TyuHble K/IeTKU

D03uHO(PUIIbI

+Tx1

Tx2

B-knerounsiii pegenrop (BCR)

CITY>KUT 1 pacrio3HaBaHUsl aHTUreHa B-nmumdonutom

CITY>KUT JJ14 ITepefiauyl KOCTUMYJ/IATOPHOIO CUTHajia

ABJISIETCS] TpaHCMeMOpaHHOU (opmoii IgG

aKTHMBHUPYeTCS] KOMIUIEMEHTOM

ITuporenHasi peakuysi Npu HH(EKIMOHHBIX 3a00/IeBaHUSX SIBJISIETCS C/Ie[JCTBUEM
JIefiCTBUA

nJI-18

NI -2

ni -4

+WJI -1

Kakoro penenropa HeT Ha K/IeTOYHOM MoBepxXHOCTH B-mumdonura?
+TCR

peLieniTopa /st KOMILJIeMeHTa

BCR

CD23

Pa3pyuieHue K/1eTOK-MHUILIeHeld NP MoMoIM nep¢opHH-rpaH3uMOBbIX MeXaHU3MOB
pa3BHBAIOT:

+T-mumporuTsl

B-nmumdoruthi

MOHOLIMTbI/MaKkpogaru

303UHOMUIBI

K nuToKMHaM He OTHOCATCA:

UHTep(depOHbI

VIHTEePJIEKVHBI

+ UMMYHOTJIOOY/TMHBI

KOJIOHMeCTUMY/UPYIoIYe (haKTOpbl

IIuTOKHUHBI B OpraHusMme

CoJleprKaTcsl B IpeCylecTByOLel (opme

HAaKaIIMBaloTCsl B TPaHyJ/iaX pa3/MUHbIX KJI€TOK

+UHAYLMPYIOTCS /1J11 KOHKPETHOrO NpoLjecca

TpeBpaljatoTCs APYT B Apyra

B peanu3aijuu npoTHBo0aKTepHaILHOr0 MMMYHUTETA HAaH00/IbIIYI0 POJIb UTPaeT
ramma-uHTepgpepoH

+(arouuro3

eCTeCTBEeHHbIe KUJLJIepbl

nJji-4

HNuTtepdepoHbl Kak NPOTHBOBHPYCHBbIE (aKTOPbI JeHCTBYIOT

TOJIbKO BO BHEK/IETOYHOM IIPOCTPaHCTBe

TOIBKO B OTHOLIeHuM PHK-cogepxkaiux BUpycoB

TOJIBKO B oTHOLIeHuM [JHK-cogepskaimx BupycoB
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+TOILKO Ha BHYTPUK/IETOYHOM YPOBHE

K npoBocnanure/bHbIM HUTOKUHAM OTHOCUTCH:

+WJI-1

NJi-2

NnJI-3

nii-10

KmroueBpiM uToKuHOM Thl-K1eToK aAB/IseTCA:

nji-4

NnJI1-10

+UHTep(epoH raMma

nJI-6

KmoueBbiM nuTokuHom Th2-k/1eTok siBisercs:

niI-1

NJi-2

+NJ1-4

rHTep(hepoH raMma

K cynpeccopHbIM IUTOKMHAM OTHOCHT:

ni-1

NnJI-3

ni-7

+WJI-10

MeM0OpaHoaTaKyOIUH KOMILUIEKC 00pa3yloT c/ieyiolie KOMIIOHEHThI KOMILIEeMeHTa:
C1-C3

C2-C4

C3-C7

+C6-C9

AJIbTepHAaTUBHBIN U JIEKTUHOBBIA MyTH aKTUBALMU KOMILJIEMEHTa HAUMHAKTCA C
+C3-KOMITIOHeHTa

C9-komMnioHeHTa

(hopMUpOBaHKsE MeMOPAHOATAKYIOIIEro KOMILJIeKCa

roziaByieHust UHTHOMTOpa C1-KOMITOHEHTa

YKaxuTe HelpaBW/IbHOE 0003HaYeHHE MyTel aKTUBAIUHA KOMIIEeMeHTa:
K/J1aCCUYeCKUH

anbTepHaTUBHbBIN

+1[UTOKMHOBBIN

JIEKTUHOBBIN

Cucrema KoMI/ieMeHTa:

OTHOCUTCSI K MHTepJIeMKMHaM

+0THOCHUTCS K OelkaM ChbIBOPOTKH KPOBH, aKTUBUPYIOLUMCS KaCKaJJOM PeaKLiii TIpOoTeo0/r3a
MMeeTCsl TO/IbKO y UesioBeKa

HMMeeTCs Y BCeX TT03BOHOUHbIX

DYHKIUM KOMIIOHEHTOB CUCTeMbI KOMIIJIEMEHTa:

KOMMOHeHT C1 3amyckaeT aKTUBALUIO T10 a/IbTePHAaTUBHOMY MyTH

C3 yuacTByeT B IaTOreHe3e ajljiepruueckux peakiivii 3aMe/jJIeHHOr0 TUIa
+kommoHeHThI C3a, 1 C5a 0THOCATCS K aHaUIaTOKCHHAM

koMnoHeHThI C3a, C4a u C5a 0THOCATCS K OIICOHMHAM

komrioHeHThbI C3b, iC3b u C4b oTHOCSTCS K aHauIaTOKCMHAM
MemOpaHoaTaKyWIUd KOMILIEKC BK/TIOUAaeT KOMIIOHEeHThI KOMILJIEMeHTa:
C3bBb b.

C3bBb3b B.

C4b2aT.

C4b2a3b
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+C5bC6C7C8CY

Mem0OpaHoaTaKyWIMH KOMIUIEKC (OpMHPYeTCA Mo/ BAUSHAEM KOMIIOHEHTA
KOMILJIEeMeHTa:

C3a

+C3b

C4b

Cba

C5b

MexaHu3M aKTUBAI[UM CHCTeMbl KOMIIJIEMEHTA 0 K/IaCCHYeCKOMY MMyTHU CBfA3aH:
+C KOMIIJIEKCOM aHTUT€H-aHTUTEeJO0

¢ uHTepdepoHaMu

c NJI-2

c IgE

MexaHM3M aKTHBALUM¥M CHCTeMbl KOMILIJIEMEHTA 110 JIEKTUHOBOMY IyTH CBfI3aH:
C yyacTheM KOMILJIeKca aHTUTeH-aHTUTesI0

+C aKTHBaLMeN crieupruecKMH caXapaMH OaKTepuanbHOW MeMOpaHbI

C aKTUBAaLMel MpoAyKTaMu ()arocoM akKTUBUPOBaHHbBIX (parojUTOB

C aKTHBaL[el IUTOKWUHAMU eCTeCTBeHHBIX KU/IJIePOB

AKTHBaLMs CHCTeMbl KOMILJIEMEHTa He BbI3bIBaeT:

rubesb KIeTKu

yCU/ieHre XeMOTaKcuca

JerPaHyJISALUI0 TYYHBIX K/IeTOK, 6a30duioB

yCU/ieHre pa3BUTUSI BOCIIa/IeHUsT

+ ycusieHue NepcrcTeHLry UH(eKLIUn

B akTuBaIUM CCTeMbl KOMIIJIEMEHTA 10 K/IaCCHYeCKOMY MyTH IPUHHUMAaeT y4acTHe:
IgA

IgE

+1gG

IgD

IleHTpanbHBIE OPraHbl HUMMYHHOMN CHCTEMbI:

+THUMYC, KOCTHBIM MO3T

reueHb

mumdaTrUecKue y3bl

cesie3eHKa

TieliepoBbI OJISIIKH MO/B3/I0IIHON KUK 2

OcHoBHasn GyHKIUSA [EHTPA/ILHBIX OPraHoB JMM(OU/HONM CHCTEeMBbI:
+Co3peBaHue 1 Pa3MHOKeHHEe UMMYHOKOMITETEHTHBIX K/IeTOK-Tpe/llieCTBEHHUKOB
+aHTUreHHe3aBUcUMOe ¢popmupoBanue T- 1 B- cucremM UMMyHHUTeTa

TIPU B3aUMO/IeHiCTBUY C aHTUTEHOM aroNToNuYecKasi THOesb He3pesbiX TMM(OIIUTOB
BCe Mepeunc/ieHHoe

K nepudepruueckum opraiam 1umM¢pouHoH cCTeMbl 0THOCSITCA:

MUHZATAHBI

mumdaTrUecKue y3bl

cesie3eHKa

rieiiepoBbl OJISIIITIKA

+BCe repeyrc/ieHHOe BepHO

T- mum¢ouUTHI MPOUCXOAAT U3:

+YHUTIOTEHTHOT O TNpe/iiiiecTBeHHUKa T- TMM(OLMTOB KOCTHOTO MO3Ta C MOC/Ie YoM
CO3peBaHUEM B TUMYCe

KOJIOHHeoOpa3yrolliei cesie3eHKU IPaHy/I0LUTapHO-MaKpodarajibHOro TMMQOLUTOB TUMQBI
KJIETOK CeJie3eHKU

K/JIETOK TUMYCa
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OcHoBHbIe cyononyasanuu T-mumdonuros:

+T-nomolHuKM (xenmnepsl), T- UTOTOKCHUYEeCKHe (KUJIIephl)
AHTUTeH-aKTUBHMPOBaHHbIe T-TMMGOIUTHI

eCTeCTBEHHbIEe KWJJIepbl

THUMOLIUTBI

B-muM¢ouThI yesioBeKa MPOUCXO/ST U3:

YHUMOTEHTHBIX Mpe/lleCTBeHHUKOB B-nmiM@oLuToB muMdaTiyeckux y310B
+YHUTIOTEHTHBIX MpeAlleCTBeHHUKOB B-1MM(OLMTOB KOCTHOTO MO3ra
YHUIOTEHTHBIX Mpe/lleCTBEHHMKOB B-11MM(OLMTOB KOCTHOTO MO3ra € NocaeyioIiM
CO3peBaHUEM B TUMYyCe

MYJIbTUTIOTEHTHBIX CTBOJIOBBIX KJIETOK C MOC/EeIYIOIIUM CO3DEBAHUEM B CeJIe3eHKe
IInasmaTnuyeckme KjJ1eTKH NPOUCXOAAT U3:

+B-nmumdonmton

T-mumdoruToB

Makpoaron

bubpobracToB

BCEX MepeuyrC/IeHHbIX KIeTOK

IIna3maTruueckue K/IeTKH OT/IH4YaeT ot B-mumdonuros:

OosIbIII0l pa3Mep KJIETKH C XOPOILO Pa3BUTHIM I[IUTOI/Ia3MaTUUECKUM PETHUKY/TyMOM,
aririapatoMm ['onb Ky

OosibIioe KOJMUeCTBO Ig B LIUTOI/Ia3Me K/IeTKH

CTIOCOOHOCTH MPY BO3/IeMCTBUM LIUTOKHMHOB TepeKovaTh cuHTe3 IgM Ha Ig apyroro kiacca
+BCe repeyrc/ieHHOe BepHO

BCe IIepeurc/IeHHOe HEBEPHO

Kakas guddepenipppoBka B-K/1eTOK NPOMCX0AUT B KOCTHOM Mo3re?
aHTUTeH-3aBUCHMast

+aHTUT€H-He3aBUCHMasl

o6a Buza A dhepeHIMPOBKH

nvddepeHITMPOBKU B-K/1eTOK He TTPOUCXOAUT

B KOCTHOM MO3re MMPOUCXOUT CHauaa aHTUTeH - He3aBUCHMasi, a 3aTeM aHTUTeH -
3aBUcHMas JuddepeHIIMpOBKa

B x0/ile IMMYHHOI'0 O0TBeTa OCyLIeCTB/ISIeTCA KOONepanys Mexay:
+Makpodaramu, T- u B- tumdormrammu

Makpocdaramu u B- numdoruramu

Makpodaramu, TAMOLIUTaMHu U B- numdoruramu

Makpodaramu u T- numdouuTammu

T-numdoruramu, B-mumboruramMu v niasmMaTiuecKiMy KjieTKaMu
AHTUTreH-TIpeACTaB/IAILIIas KjIeTKa - 3T0:

HEeUpOH

noIMMOpP(HO-s/1epHbIN JIEUKOLIUT

303UHOGU/TBHBIN JIEUKOLIUT

+KJIeTKa, UMelolIiast Ha CBoel MemOpaHe 6esky BTOPOro K/lacca IJIaBHOTO KOMITIeKca
TKaHeBoM coBmectumocTu (MHC-II)

ITuTOKMHBEI - 3TO:

OenKu, Bblzle/isieMble TIOKOSIIIMMUCS JIEHKOLIUTaMH

+yHUBepcabHble PerysiTOPbl )KU3HEHHOIO LIUK/A K/IETOK, KOHTPOJIMPYIOL{Me MPOLIeCChl UX
I depeHIMPOBKH, TTposrdepaLiyiy, (GyHKIIMOHATBHOW aKTUBHOCTU 1 arlonTo3a.
OeJTKU, OTHOCSIIIIMECS K Pa3psily aHTUTeJI, Bbifie/isieMble aKTUBHPOBAHHBIMU TUMGBOLIUTaMU
HU3KOMOJIEKY/ISIpHbIE OeJTKH, BbiZie/isieMble aKTUBUPOBAaHHBIMU JIMMGOLUTAMU U
Makpodaramu, sBSIOIIMecs MeuaTopaMy BoCIiajieHlss © MMMYHHOT'O OTBeTa

BCe OTBETHI MPaBUJIbHbIE

OcHoBHbIEe HUTOKHHBI, YUaCTBYIOIIME B BOCIIA/IUTe/IbHBIX MpoIeccax:
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(hakTOp HEeKpo3a OIyX0Ju

VIHTepJIeNKHH-1

VHTepIeMK1UH-6

rHTep¢depoHb! anbga U raMMa

VHTEPJIeNKWH-8 1 pyryue XeMOKHUHbI

+BCe IepeurcIeHHbIe

K cucremubiM 3¢ pekTaM NpoTUBOCHIATIUTETHbHBIX IUTOKMHOB OTHOCAT:
TOBbIIIEHNe TeMIepaTyphl Tefa

CKOIJIeHHe HeUTPo(u/IoB U Makpo(daroB B ouare ropa’keHust
JIEMKOLIUTO3

yBeJIMUeHHe CUHTe3a 0e/IKOB OCTPOM (a3l

aKTHBALMS MTPOLIECCOB CBepPThIBAaHUS KPOBU

+BCe [epeurcieHHoe

K kierkam-3¢¢exkTopam Hecnenudrueckoii HIMMYHHOM 3aIUThHI OTHOCAT BCe, KPOMe:
HeUTpo(uIbI

+T-mimporuThI

Makpodaru

NK-knetku

K ¢akTopam rymopaibHoH Hecneli(puuecKoii UMMYHHOM 3all[UThl OTHOCST BCe,
KpoMme:

+aHTHUTe/a

rHTepGhepoHbI

6estKu ocTpoi (hassl

JTU30L[UM

cuCTeMa KOMILJIeMeHTa

K ¢aropuram oTHOCAT:

B-nmumdonuthi

+HelTpodubl, Makpodaru

eCTeCTBEeHHbIe KUJJIePbl

T-numpoLuTel

TPOMOOLIUTHI

K TKaHeBbIM MaKpodaram oTHOCSAT Bce, KpoMe:
KyTihepoBCcKue KIeTKu

+6a30(UsIbl U TyUHBIE KII€TKU

KJIeTKY JlaHrepraHca

anbBeoJIsIpHbIe Makpogaru

OCTEOK/1aCThbl

KJIETKM MUKPOTJIUU

B yHMUTO)XeHUM BHEK/IETOYHO Mapa3suTHPYIIX HH(eKINOHHbIX areHTOB
y4acTBYIOT:

MOHOLMTBI/MaKpodaru

HeUTpOoUIbI

eCTeCTBEeHHbIe KUJJIepbl

503UHO(UIIBI

+BCe Mepeunc/ieHHble K/IeTKU

IupKyupyomue HMMyHHbIe KOMILIEKCHI - 3TO:
+KOMIIJIEKC aHTUT'eH-aHTHUTeNI0

a/nepres-IgE

KOMIL/IEKC aHTUTeH-aHTUTe/I0-KOMIIEMEHT

arperupoBaHHble 1gG

BCe TlepeuncieHHoe

K Hecneru¢uuecKkuM UMMYHO/IOTHUECKHM PeaKkiusAM OTHOCSTCS BCe, Kpome:
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aKTHBAaLIMM CUCTEMbI KOMILIEMEHTa
+TIPOAYKLIMU aHTUTET

MPOIyKLIUU UHTepdepoHa

akTuBanuu NK-kneTok

I'ymopanbHble (paKkTOpbl aHTUTreHHecnenu(pUuIecKo MMMYHHOM 3all[UThl OpraHu3Ma:
OenKu crCcTeMbl KOMITJIEeMeHTa

ocTtpoda3oBbie Oe/TKH

JIU30L{UM

vHTepGhepoHbI

+BCe MepeyrcieHHoe

Knerounbie (hakTOpbl aHTHTeHHecnelu(pruecKoil HUMMYHHOM 3allIMTHI BCe, KpoMe:
HaTypa/ibHble KU/ephbl

+T71a3MaTUUeCKUe K/IeTKH

HeUTpodubl

MOHOLIWTBI

TKaHeBble MakpoQaru

EcrecTBeHHbIe (HaTypa/ibHbIe) KW/JIEPbI BHIMOTHAKT BAXXHYI0 0HO/IOrHYeCKYH0 POJIb:
B IMMYHOJIOTUECKOM HaZi30pe, HarlpaB/eHHOM TIPOTHUB MePBUYHO BO3HUKAIOLL[UX
OTYXO0JIEeBbIX KIETOK

B pa3pylleHUH BUPYC-UH(ULMPOBAHHBIX KIeTOK

B OTTOP>KEHHH UY)KepOHbIX TPAHCIJIAHTATOB

+BCe Mepeyrc/ieHHOe BepHO

DyHKIUM K/IeTOK (paroLuTapHoil CCTeMbl:

3alyTa OpraHu3Ma OT UyKepOAHbIX MUKPOOPTaHU3MOB ITyTeM KU/-iHra (yOuicTBa) u
riepeBaprBaHue X

POJIb K/TIETOK-«MYCOPILUKOBY», YOMBAIOILIMX W PAa3pPYILAIOIIUX COOCTBEHHbIE KITETKH
opraHusMa - NoBpeKJeHHble, feheKTHbIe, CTapble

cekperysi OM0JIOTMYeCKU aKTUBHBIX BeIIeCTB, PETy/IUPYIOLMX 00pa3oBaHue IPYTHX
MMMYHOKOMITeTEHTHBIX K/IeTOK; TIpe3eHTaLUs uy)KepoAHoro aHtureHa T- mumdornuram
+BCe repeyrc/ieHHOe BepHO

OcHoBHblIe ¢a3bl parouurosa:

HarpaB/ieHHOe JIBIKeHHe (arorura K 00beKTy (arouyTo3a (1o0KUTeTbHbIN XeMOTaKCHC)
TIpUKperuieHue K 00beKTy (afre3us ), 3axBaT 00beKTa, 0Opa3oBaHue (harocombl

cusiHUEe paroCcoMbl € TM30CcOMaMHy M 00pa3oBaHue (harosim30CoMbl, yOUNHCTBO (KU/UTUHT)
JKUBOTO 00BEKTa

repeBapvBaHue U 00pabOTKa aHTUreHa /1/isl TTPeACTaB/IeHUs APYTUM UMMYHOKOMITETEHTHBIM
KJ/IeTKaM

+BCe MepeyrcieHHoe

IToka3are/su aKTUBHOCTH (haronuros3a:

MIPOLIEHT (paroLUTUPYIOIIUX HEUTPOPUIIOB (MPOLIEHT (haroLyTo3a)

CpefiHee YKCJIO TOTJIOeHHbIX MUKPOOOB ((harorurapHoe urciio)

abCcoMmOTHBIN (aroLyUTapHeii okasatesnb (APIT) — KoMuecTBO MUKPOOOB, KOTOPOE MOTYT
MOTJIOTUTH (haroluThl 1 TUTPa KPOBU

orpejiesieHre UHJeKCa 3aBepileHHOCTH (haroruTosa (M13D)

+BCe Mepeurc/ieHHOoe

JedekTs! parouuTosa Had/IOAATCA NPH:

HEUTPONEeHUsIX

HapylleHHe TIOTJIoLarolleld U repeBapUBarolLieli Crioco0OHOCTH (HaroLUToB

HapylleHre XxeMOTaKCcuca

JeduliuTe MUeIonepoKCcrasbl

+BCe Mepeurc/ieHHOe BEepPHO

VIMMyHOT/100y/TMHBI IPOAYIUPYIOTCH:
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JIeMKOI[UTaMU

muMdonuTaMu

Makpodaramu

+T71a3MaTUYeCKUMU KJIeTKaMuy

TUCTUOLUTaMH

VIMMyHOTr/100y/TMHBI ONPe/e/IAI0TCA Be3fie, KpoMe:

B IJIa3Me KPOBU

B CeKPETOPHBIX XUJKOCTSIX OpraHu3Ma

Ha NoBepxHOCTH B-numMdorutos

+Ha MoBepxHOCTU T-MM@oLUTOB

MosieKy/1bI HIMMYHOTJIO0Y/THHOB COCTOSAT H3:

JBYX TOJIMMIENTUHBIX JIETKUX Lierei —L

JBYX TOJIUTNIENTUAHBIX TSDKebIX 1eneii-H

13 ABYX TsDKenbix-H u 1Byx sierkux ueneri—L

B pa3HbIX COOTHOILIeHUsX NiATh H- u L- uemneit

O/IHOM TIO/IUMEeNTUAHOM JIeTKOU Lienu L ¥ ABYX MOMMNenTUAHBIX TshKebIxX Lerneit H
B cekpeTrax pa3/IMUHbBIX )KeJjie3 U C/IU3U JKeJTyA0UHO-KHUIIIeYHOr 0 TPaKTa B HOpMe
npeod/afaoT CJieyHIHe HUMMYHOIJ/I00Y/THHBI:

IgG

IgD

IgM

+cekpeTopHble [gA

IgE

B KpPoBH y B3p0C/IbIX JKHBOTHBIX HMMYHOTIJIO0Y/IMHBI CO/I€PXKATCS B CJIeyI0IIeH
yObIBaroLiei mocie 0BaTe/IbHOCTH:

IgM > IgG > IgD > IgA

IgA > 1gG > IgD > IgM > IgE

+1gG > IgA > IgM > IgD > IgE

IgG > IgA > IgE > IgM > IgD

IgA > IgG > IgM > IgE > IgD

IgM anTHTeNA:

TIPOSIBJISTFOT aHTHOAKTepHa/ibHbIe CBOWCTBA

CBSI3bIBAIOT KOMIIJIEMEHT

yUacCTBYIOT B [IepBUUHOM HMMYHHOM OTBeTe

+ BCe Iepeyrc/jieHHOe BEPHO

IgG anTHTeNA:

CBSI3bIBAlOT KOMILJIEMEHT

TIPOHUKAIOT yepe3 I/1alleHTy

CBSI3bIBAIOTCS C (haroLUTUPYIOLMMU KIeTKaMU

+BCe Mepeurc/IeHHOe BEepHO

IgA anrTuTesna:

obecreurBarOT UMMYHHBIN OTBET B /IbIXaTe/IbHOW U MUILeBapUTETbHOM CHCTeMax
00mafaroT aHTHOAKTepUaTbHBIMUA Y aHTUBUPYCHBIMH CBOMCTBaMU
006pa3yloT [UMepHbIe MOJIEKY/IbI

00pa3yroT KOMITJIEKChI C CEeKPeTOPHBIM (hparMeHTOM

+BCe Mepeurc/ieHHOe BEpHO

Yacro BcTpeuarinuecs nHpexiuu npu gedexrax paronurosa:
OakTepranbHbIE
BUPYCHbIE

rapasuTapHble
rpruOKOBBIE

Ji/is cucTeMbl KOMILZIEMEHTa XapaKTepHO C/ieAylolee:
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KOMIL/IEMEeHT CcOCTOUT Oosiee uem 13 20 UMMYHOIOTMUECKH pa3/IMUHbIX Oe/TKOB
KOMIIOHEHTbI KOMIIJIeMeHTa CUHTe3UPYIOTCS B [TeYeH!

K/lacCHYecKast akTUBalsi 0becrieunBaeTCsi KOMI/IEKCOM aHTUTeH-aHTUTe 0
aKTWBHBIN KOMIUIEMEHT CII0CO0eH JTM3UPOBaTh BUPYCHI M OaKTepun

+BCe Iepeurc/ieHHOE BEPHO

Kaxkas puddepenijupoBka B-k1eTok npoucxoaut B nepudepuueckux JumMpoujHbIx
opraHax:

+ aHTUTeH3aBHCUMas

aHTUTeHHe3aBUCUMas

aHTUTreH3aBUCHUMasi U aHTUTeHHe3aBUCHMast

mvddepeHIIMPOBKa K/I€TOK He TIPOUCXOIUT

K aHTUreHNnpe3eHTUPYIOIIMM KJ/IETKaM He OTHOCATCA:

MOHOLIWTBI

Makpodaru

JleH/IpUTHbIE KJIeTKU

T-mumdoLuThI

+B-nmumdouuThl

AHTHOAKTepHaIbHasi aKTHBHOCTh Makpo(garoB 3aBHCHUT OT:
CTUSIHUSL JTU30COM C harocomaMu

TIPOAYKLMU CYTTepOKCUHBIX PaJIUKanioB

npogykuuu NO (okcuja a3oTa)

+BCero nepeurciIeHHOr0

KomniemeHT BoB/iedyeH B cieyroinue npogeccel, KPOME
TipUB/ieueHus1 HeUTPOUIOB B OUar BOCMaeHUs

yBeJIMUeHUs1 KOHL|eHTPaIMK ChIBOPOTOYHBIX Oe/TKOB B ouare BOCIaJI€HUS
m3uc OaKTepuM B OTCYTCTBUE CieL(UUECKUX aHTUTeT

OTICOHM3aLMsl MUKPOOPTraHW3MOB

+ceHcrbmmm3ays T-TMMQOLIUTOB K aHTUTeHY

Cucrema KomMIieMeHTa:

aKTUBUPYETCS CBSI3bIBAHKEM CO CIleljuprUuecKUMH pelieriropaMu KoMIieMeHTa
crieljudrYeH M0 OTHOLIEHUIO K aHTUTeHY

CTMOCOOCTBYeT BHE/IDEHHIO BUPYCa BHYTPb KJIETKU

HabOp BHYTPUKJ/IETOUHBIX O€/TKOB, CITOCOOCTBYIOIUX TMMHUHALIAN SHOT€HHBIX aHTUT€HOB
+coctout u3 6eKOB, aKTUBUPYEMBIX 110 KaCKaZJHOMY MeXaHU3MY

Poab C5b npu akTUBanMu Mo K/1acCMueckoMy ImyTH

aKTHBALUsi KOHBEPTa3HOW aKTUBHOCTH C5

TipuBJieueHre HeUTPO(UIOB /111 YHUUTOXXeHUs] MUKPOOpraH13Ma
+uHUIMaLUs GopMUpOBaHUS MeMOpaHOATAKYOILEr0 KOMILIeKca
royiumMepu3alysi ¢ GopMUpOBaHWEM TPaHCMeMOpaHHOT KaHasa

BCe BbIllIeNepeyrc/ieHHOe BEPHO

AJNBIOBAaHTBI:

YMEHBIIIal0T TOKCUYHOCTh UIMMYHOTe€Ha

YBEJIMUMBAOT UMMYHOT€HHOCTh rarTeHoB

yJIy4dllIaoT TeMOoIo33

+.y/ly4llatoT UMMYHHBIY OTBET IPOTHB UMMYHOT'€Ha

YBeJIMUMBAOT KPOCC-PEAKTUBHOCTb aHTUTE€HOB

IIpeBpaieHue TOKCHHA B aHAaTOKCHH:

[Henaet TOKCUH 6osiee UMMYHOT€HHBIM

+¥YMeHblI1aeT hapMakoJ0rHYecKyt0 aKTUBHOCTb TOKCHHA

YiiyuiiaeT cBsi3bIBaHUE C aHTUTOKCUHOM

WHayLupyeT TOMbKO BPOXK/AEHHBIN UMMYHUTET

YnyuiaeT ¢aronuTos
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MMMyHoOreHbl, HCN0/Ib3yeMble B KJIMHHUeCKOH NMPaKTHKe:
+CTO/IOHSYHBINA aHATOKCUH

+TpUIIIO3Has BakliHa

TyOepKy/IMH

BCe BbIllIeTlepeurc/IieHHOe He BePHO

C/iefyrorye CBOICTBA CIOCOOCTBYIOT HMMYHOT€HHOCTH Bel[eCTBa:
Bonpias monekysnsipHast Macca

CJI0)KHOCTb XMMUYECKOI'0 CTPOEHUS

HocrarouHasi CTaOUTBHOCTE U TTePCUCTUPOBAHUE 110C/Ie UHBEKIUU

Bce BbIIETIEpEUMIC/IEHHOE

+ Bce BbllLIeTIepeYrCIeHHOe He00X0AUMO, HO HeIOCTaTOUHO

YTo 13 HUXKellepeyrCc/IeHHOr0 He IOAXOAUT /Il BPOXK/IeHHOIr0 HIMMyHHUTeTa?
OTcyTCcTBUE CELIMPUUHOCTU

AKTHBAaLUA [107] BO3/IeHiCTBUEM CTUMYJIOB

Bosiieuenue Kj1leTOK MHOTUX TUIIOB

+Hannuue IMMyHO/IOTMYeCKOU MaMsTH

NK-KJ/1IeTKH Takke U3BeCTHBI 10/, UMEeHeM:

Makpodaru

LeHpUTHBIE KJIETKA

+Hyneseie KieTku

T-knetku

Ha cBoeii MeMOpaHe 3KCIIPecCUPYIOT aHTUTeJIa:

+B-keTku

[leHpuTHBIE K/IETKU

Hynesblie kieTku

T-knetku

Kaxkoi U3 ”MMYHOTI/100y/ITMHOB CBSI3aH C Pa3BUTHEM a/UIePrUYecKoH peakiuun?
IgA

+IgE

IgM

IgG

IgF

Kakue n3 HMMYyHOTIJI00y/THHOB CIIOCOOHBI aKTUBHPOBAThH CHCTEMY KOMILJIeMeHTa?
IgA

IgE

+1gG

IgD

Kakue W3 HMMYHOIJ/I00y/IMHOB SIB/IIIOTCSA PelieNTOPaMy Ha MOBEPXHOCTH B-K/1eToK?
IgA

IgE

+IgM,

+1gD

IgG

B cpaBHeHUH C BTOPUYHBIM UMMYHHBIM O0TBETOM, NEPBUYHBIMN:
+HMeeT MPOI0/DKUTE/IbHBIM J1ar-rmepuo/

HY’KJ,@aeTCsl B MeHbLIel KOHLIeHTPaLlU1 aHTUTeHa

B OCHOBHOM, fsiBjigeTcs [gG-onocpesoBaHHBIM

xapakTepu3yetcs 6osiee BEICOKOH ad(HUHHOCTBIO aHTHUTEN K aHTUTeHaM
XapaKTepu3yeTcs: 6osiee BLICOKOW aBUIHOCTBIO aHTUTEN K aHTUTeHaM
BenkoBas (ppakijusa cbIBOPOTKH, CO/ieprKalljas aHTUTeIa:

O-TJI00 y/TUHBI

-rnobynuHb
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+Y-TTI00y/TUHBI

TPOMOOITUTHI

Crnenuduueckne aHTHTe/1a ONpe/ie/IsIIOTCA B CHIBOPOTKE MOC/Ie IEPBUYHOr0 KOHTAaKTa
C QHTUTeHOM CITyCTH:

10 MuHyT

1 vac

+5—7 nHei

3-5 Hepenb

TonbKO 1oc/ie BTOPUYHOT0 KOHTAKTa C aHTUT€HOM

BHyTpuyTpOOHas MH(eKHA MOXKeT ObITh JUArHOCTHPOBAaHA HA OCHOBAaHUHU
MOBBIIIIEHHOT0 YPOBHS aHTUTeH-crienuduuecKoro:

+1gG

IgM

IgA

Igh

IgE

Bbi0epuTe yTBepiKieHHe, XapaKTepUu3yolee H30TUIIBI HMMYHOI 100y IMHOB:
3TO BapUaHThI TsDKEJIBbIX Lierel, KoAupyeMble aiie/bHbIMU reHaMu
KOHCTaHTHbIE YYaCTKU JIETKHUX Liefeld KoAUpyeMble ajiie/lbHbIMU FreHaMu
+Habop aHTUTeHHBIX JAeTePMUHAHT UMMYHOT/I00Y/THHOB OFHOTO K/1acca, UeHTUUHBIN Y BCeX
ocobeli JaHHOTO BU/A.

3TO COBOKYITHOCTb 3TIUTOIOB T'UIepBaprabeslbHOTO yJacTKa, pacrio3HaBaeMast
aHTUUIUOTUNNUECKMMHY aHTUTeJIaMHU.

HU OJJVH U3 TlepeurC/IeHHbIX BapUaHTOB

Cekperupyembii IgA:

He coziepxuT H-1jemu.

He COJIeP’KUT CEKPeTOPHOT0 KOMITOHEHTa

+SIBJISIETCST IUMEpPOM

He CIoco0eH COeMHATHCS C BUPYCHBIMHU UaCTULIAMHU

VHULIMMPYET K/IaCCUYeCKUM MyTh aKTUBALIUK KOMITJIEMEeHTa.

Uto HE siBisieTcs xapakrepuctukou I1gG?

COJIeP>KUT JIBe TSDKeJIbIX U JIBe JIETKUX LIeMu

repeceKaeT TyIalleHTapHbINA Oapbep

KOJIMYeCTBeHHO TipeobiajjaeT B KPOBH, uMde U TepUTOHea bHON XXUJKOCTH
+SIBJIsIeTCS1 HAUOOBIIUM U3 BCex Ig

L-11ery cocTosT U3 K- b0 A-LieTieid.

B 6a30ByI10 CTPYKTYpPY HMMYHOTI/I0O0y/IHHA BXO/AT:

JIBe TsDKeJible Lieru

O/lHA JierKasi Lelb

[IIapHUPHBINA y4acTOK

+BCe BhILIerNepeyrc/jieHHoe

OCHOBHBIMH (PYHKIIUSIMM aHTHTE/I AB/IAIOTCH:

OTICOHU3aLs

HelTpanu3alus

aKTHBallMsl KOMIIJIeMeHTa

+B3aUMO/IENCTBYIOT C PAa3/IMYHBIMU aHTUTeHAMHU.

MoHoK/10Ha/IbHbIe AaHTHTE/Ia UCIOJIL3YIOTCS AJIfA:

+MarHOCTUUeCKUX UCC/Ie/JOBaHUM

TeparneBTUUECKUX MPOLIeIyP

+CepoJIoruuecKrx UCCie0BaHUM

BCe BbIllIeriepeurcieHHoe

Kakoe u3 yTBep)XeHu# cripaBejanBo /s auturesn IgG?
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MOTYT HEWTPaIM30BaTh aHTUT€HbI

MOTYT aKTUBUPOBAaTh KOMILJIEMEHT

SIBJISIFOTCS OTICOHMHAMU

+BCe BbILLIeNIepeunC/IeHHOe

Cnerju(pMuHOCTh OT/Ae/TbHON B-K/1eTKu:

+VHayLypyeTcs: B3aMMOZeliCTBHEM C aHTUT€HOM

Onpejensercs oc/ief0BaTeNbHOCTIO L-11enu

OripeesnisieTcst OC/IeJ0BaTe/TbHOCTLIO BaprabesibHbIX ydacTKoB H- u L-miemnei
MeHsieTcs oc/ie nepeKk/IroueHus KJ1acCoB

OrnpepesnisieTCss KOHCTAHTHBIM Y4aCTKOM TsDKeJIOH 1ernu

B-K/1eTKM IaMATH 0T/IMYAIOTCSI OT HAUBHBIX B-K/1eToK:

[Tpodunem 3Kcripeccuyi MeMOpPaHHBIX UMMYHOTJIO0Y/THOB

[110THOCTbIO MeMOpaHHBIX PeLeNTOPOB K KOMITOHEHTaM KOMITJIeMeHTa
[1pono0/KUTENIBHOCTBIO )KU3HU

AdbHHHOCTBIO peLierTopoB K aHTUTeHaM

+Bce BrllLIeNIepeuncieHHOe BepHO

NMMYyHOTOKCHHBI 3T0:

+LlIUTOTOKCHYEeCKe areHThl, IoJlyJyaeMble CBSA3bIBAHUEM aHTUTe/Ia C TOKCUHOM
BertriecTBa, oKa3sbIBarolie n3brparesbHOe TOKCHUECKoe JelCTBHe Ha TIUMGOLIUTHI
benku octpoii ¢a3sbl, CUHTe3UpyeMble B X0/je UMMYHHOTO BOCTIa/IeHUS
LMpKyupyoLe UMMYHHbIE KOMIT/IEKChI

A63uMBI — 3T0:

AHTHTENa, KOHBIOTHPOBaHHBIE C (PepMeHTOM

+AHTUTeNa, 00/1azarole COOCTBEHHOM (hepMEHTaTUBHOM aKTUBHOCTBIO
depMeHTbI, NPOAYLIMPYeMble aHTUTe/IaMu

AHTHTeNa, aKTUBHPYIOLLMECS [IPY NIPOTE0JIUTUUECKOM paclieryieHuu
KiieTouHbIe 3/IeMeHTbI, yYacTBYHOIjHe B Npe/cTaB/ieHnd auTureHa T-mumdonuram:
+/leH/IpUTHbIE K/IETKY;

Tj1a3MaTH4ecKue KJIeTKU;

+Makpodary;

TPOMOOLIUTHI;

TYUHbIe KJIeTKU.

ITomunoTeHTHBIE reMOMNO03TUYECKHe CTBO/I0OBbIE K/IETKH NMPUCYTCTBYHOT B:
+mepudepryeckoii KpoBY;

+KOCTHOM MO3re,;

TUMYCE;

+IyIIOBUHHOM KPOBY;

muM@paTHYeCKUX y3/ax.

Jisi pa3BuTuA cnerju¢uyecKkoro MMMYHHOr0 oTBeTa B-1uM¢onuThi mosyyanT
NMoMoILIb OT:

+(hOoNTUKYNSPHBIX A€HPUTHBIX K/IETOK;

6a3zodunon

+T-nmumdbo1UTOB,;

rernaroLuTOB;

SPUTPOLIUTOB

Antutena Knacca IgE BeipabaThiBaroT:

6a3zodubr;

+ TJIa3MaTUYeCKue KJIeTKU;

T-numboLuThI;

THMOLUTBI;

TY4YHbI€ KJIETKH.
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Tab6mmra 6 — Kpurepun orjeHKH copMHUPOBAHHOCTH KOMITeTeHI{HI

Kop v HaumeHOBaHMEe
VH/MKaTOpa JOCTU)KEeHUS
KOMIIeTeHLIUM (YacTu
KOMITeTEeHLIUN )

Kputepuu oieHruBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acT KOMMeTeHI 1K)

Ha 0a30BOM ypOBHe

Ha ITOBBIINIEHHOM YPOBHE

COOTBETCTBYET OLIeHKe
«YZI0B/IETBOPUTE/ILHO»
50-64% ot
MaKCHMaJIbHOro Oasia

COOTBETCTBYET OL[eHKe
«XO0pOo1I0o»
65-85% oT

MaKCHUMabHOro Oasa

COOTBETCTBYET
OLIEHKE «OT/TUUHO»
86-100% ot
MaKCHMaJ/IbHOT'O
Oana

YK-1.1 UJ-1 yk1 He COBCeM  TBepZoO | TBepAO YCBOWJI | TTy0OKO ¥ TIPOYHO
3Hathb: BJlajleeT MPOTrpaMMHBIM | MPOTrPaMMHBIN yCBOW/JI MaTepuan B
-MeTO/ibl KPWUTHUYECKOro | MaTepuasioM, 3HaeT | MaTepuaJj, FPaMOTHO U | TIOJTHOM obbeme,
aHasnM3a U OLIeHKU | OCHOBHbIE T0 CYLIEeCTBY MU3/1araeT | UCuepIribiBarolle,
COBpPEeMeHHBIX HayuHbIX | TeOpeTHYecKue ero 6e3 | rpaMOTHO v
JOCTH)KEHWH; T0JIOXKEeHUSI U3y4aeMOoro | CyILLleCTBEHHBIX JIOTUYEeCKU  CTPOMHO
-OCHOBHbIe TIPUHLMIIBI | Kypca, obsaziaeT | omMOOK, TPAaBWILHO | €r0 M3/1araer, YeTKO
KPUTHYECKOr0 aHaau3a. JI0CTaTOUHBIMU JJ1s1 | IpUMeHsieT tdhopmynupyet
YK-1.2 NJ-2 yk1 MPOJOJ/IKeHUs TeopeTuueckue OCHOBHbIE  TIOHATUA,
Ymets: o0yueHuUst U | TI0JIOXKeHUs TpU | IPUBOJUT
-[0/ly4yaTb HOBblE 3HAaHUs | IPeACTOsIen pellileHUH KOHKPETHBIX | COOTBETCTBYIOIIHE
Ha OCHOBe aHasiu3a, | mpogeCcCUOHaIbHON 3ajau, C HeOO/BIIMMU | IPUMEPBI, YBEPEHHO
CUHTe3a U [JIp.; JlesiITeIbHOCTH, MOTPeLHOCTAMU BJ/IafieeT
-cobupate U  0000IaTh | 3HAHUSMH. BBITIOTHSAET | IPUBOAUT METO/]0JIOTHeH;
JlaHHbIE TI0 TeKylye 3afaHus, | GOpMYIUPOBKHU criocobeH
aKTyaJIbHbIM HayuyHbIM | yCTaHaB/IMBaeMble orpeziesieHuH, He | aHa/lIM3UPOBaTh
npobsieMaM, OTHOCSIIMMCS | rpaduUKOM  yueOHOTO | [[0TTyCKaeT 3aKOHOMEPHOCTU
K nipodeccroHanbHOM | mporecca. [Ipy oTBeTax | CyljeCTBEHHBIX (yHKI[MOHUPOBaHUSI
obsacTi;  -OCYIIeCTBJIATH | JOMyCKaeT HETOYHOCTeH MpU | OPraHOB  MMMYHHOM
MOUCK  WHG(OpPMALMKA U | Ma/loCyLeCTBeHHbIe BbIOOpE Y | CUCTeMbl OpraHu3Ma,
pelleHui Ha OCHOBE | MOTPEeLIHOCTH, 000CHOBAaHHOCTHU WCII0/1b30BaTh 3HAHUS
JIeCTBUH, HWCKa)KeHUs JIOTUYeCKOU | MeTO/|0B pelieHus: | Mopdo-
5KCIIepUMeHTa U OIbITa. 10C/1e/l0BaTe/IbHOCTH 3a/a4; (hb1310I0rMYeCcKUX
YK-1.3 -3 yk-1 npu U3JIOXKeHUU | BiajieeT MeTOZlJaMH | OCHOB, OCHOBHbIE
Bnapets: MaTepuasna, HeTOYHYIO | UCC/e/l0BaHus, METOJUKUA KITUHUKO-
-iCCieJoBaHHEM TIPOOJIeMbI | apryMeHTal[|io yCTaHaB/MBaeT MMMYHOJIOTUYeCKOr0
rpoecCcroHaTbHOU TeOpeTUYeCKUX BHYTpEHHUE U | MCCrieJOBaHUS u
JlesiTeNIbHOCTH C | TI0/IO>KeHUH Kypca, | MeXnpeJMeTHbIe OLIeHKHU
ripuMeHeHNeM WCITBITHIBAET CBSI3H, yMeeT | (PyHKLIMOHA/IbHOTO
aHa/v3a, CUHTe3a U [IPYTUX | 3aTpy[HeHus TIpU | YBA3BIBAaTb TEOPUIO C | COCTOSIHUS
MeTO/|0B pellleHuy  J0CTaTOYHO | MPaKTHUKOM; opraHusma
VHTe/JIeKTyaTbHOU CJIOXKHBIX 3a/1ay. M0 XOJy W3/I0XKEeHUs | )KUBOTHOTO ISt
JlesiTeIbHOCTH; MPaBWIbHO U JIOTTyCKaeT CBOEBPEMEHHOMN
BLISIBJIEHHEM TIp00JieM W | KOPPEKTHO peleHo OT | HeOosblre Ipo0esibl, | TUarHOCTHKH
WCI10/1Ib30BaHEM 50 1079 % TecToBBIX He HcKaxkarolue | 3abosieBaHUIM
aZleKBaTHBbIX METO/IOB Jisl | 3a/laHuM; cojiepkaHusi OTBeTa. yMeeT aHa/IM3UpPOBaTh
WX peIlleHus; MIPaBUJIbHO U 3aKOHOMEPHOCTHU
-IleMOHCTPUPOBaHKeM KOppeKTHO petiieHO 80 | (pyHKIIMOHUPOBAHHS
OLIEHOYHBIX CY>KJ€HUM B -94 % TecTOBBIX OpraHOB U CHUCTEeM
pelieHnH TTpo0/IeMHBIX 3a/laHul; OpraHu3Mma;
npoecCcroHaTbHBIX rOTOB TIPUMEHSITh
CUTYaL1H. 3HaHUA
Mopdodu3ronoruuec
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KUX OCHOB, OCHOBHbIE
METOAUKH  KJTMHUKO-
MMMYHOJIOTHYeCKOT0
HCCIIeIOBaHMUS u
OLIeHKHU
(yHKLIMOHATLHOT O
COCTOSTHUSI
opraHusma
>KUBOTHOT'O hinti
CBOEBpeMeHHOM!
JTMarHOCTUKHU
3ab0/1eBaHUH.
TPaBUILHO u
KODpPEKTHO  pelleHO
95-100 % TecTOBBIX
3a/laHuiL;

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIIUU

dopMa NpOMeKyTOUHOM aTTeCcTal[uu 0 AUCLUTIIMHE:
Cemectp Ne5 (Moayns I, Mogyss 11, Moayss 111, Moayns IV) /3auer.
OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA /I TIPOBEPKU
CP®OPMUPOBAHHOCTU KOMITETEHLIN

Kop v HauMeHOBaHKe KOMIIETEHLIUU

YK-1 CriocobeH oCyIiecTB/STh OUCK, KDUTUUECKUM aHa/Iu3 U CUHTe3 MH(OpMaIiH,
MPUMEHSATh CUCTeMHbIW MOAXO0Z, AJIs1 pellieHUsi IOCTaB/IeHHbIX 3a7ay

[TpumepsI 3aaHni

3ajjaHusl 3aKpPBITOr0 THIA

eapuaHm 3adaHus 1 .

Bbibepume od0uH npasus/ibHbIL 8APUAHM OMmeema:

VMiMMyHOMoruueckuie ncciejoBaHust )KUBOTHBIX Ha (pepMe MPOBOJSAT C LieJIbIO:

oripe/ie/IeHUs1 YyBCTBUTETbHOCTA MUKPOOPTaHU3MOB K ITPOTHBOMUKPOOHBIM IperiapaTamM

+orpe/iesieHns: HaNPsKeHHOCTH Y MPO/I0/KUTEIbHOCT UMMYHUTETA T10 JUHAMUKe
aHTUTes

71ab0paTOPHOTO KOHTPOJISI BeTePUHAPHO-CAHUTAPHOTO COCTOSTHUS (hepM

W3y4yeHUsl BJIMSIHUS KaueCcTBa KOPMOB Ha 3ZJ0pPOBbe KUBOTHBIX

eapuaHm 3adaHus 2

YcmaHosume npasuibHyo nocsed0o8amenbHOCMb 8 NPeOA0H#CEHHbIX 8APUAHMAX
omeemos

Peak1uro CBSI3bIBaHUSI KOMITJIEMEHTA TTPU AMAarHOCTHKe UH(MEKIMOHHBIX 00se3HeH
TIPOBOJAT B CJIeAIyIOLLel Moc/e/[0BaTe/IbHOCTU:

1)nocTaHoBKa r/1aBHOTO OIMbITa

2)TUTpOBaHUe TeMOJIM3UHa

3)TUTpOBaHKe KOMIlJIeMeHTa

4)nipuroToBsieHre paboyero pa3Be/ieHus: CbIBOPOTOK

5)npuroToBsieHre paboyero pa3Be/ieHUs] aHTUT€HOB

IpasunbHbili omgem: 2, 3,4, 5, 1
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3ajaHusa OTKPBITOro THUMNA

eapuaum 3adaHus 3

Jonoanume

Hamiume TokcuHa Clostridium perfringens oripefiesisitoT B 1ab0paTOPHBIX YCIOBUSIX C
TOMOILIbIO peaKLvy

IIpasunbHbili omeem: peakyuu Hetimpaauzayuu (PH)

eapuaHm 3adaHus 4

/latime pazeepHymblili omeem Ha onpoc

Kakoli KOMIOHeHT UMMYHHOM CUCTeMbI UTPaeT BeAYIIYyI0 POJib B PAa3BUTUU
ajuiepruueckux peakuuii IV trna

IpasuabHbili omeem: ceHcubuuzuposaHHbie T-rumegoyumbl

eapuavm 3adaHus 5

Jatime pazeepHymbiii omeem Ha 80Npoc:

Pacumdpyiite T-muM(OLUTEI ¥ TIPUBEANUTE TIPUMEPBI UX CYyOTTOMy /IS

IMpasuibHbIli omeem: mumyczagucumble aumpoyumsnl, cyononyasyuu T-xennepbwi, T-
cynpeccopbl, T- kuniepbl, T — ceHCubUAU3UPOBAHHbIE AUMGPOYUMDI.

eapuaHm 3adaHus 6

Pacwugpyiime PCK u nepeuucaume ee KOMNOHeHMbl

IIpasunbHblli omeem: peakyus ces3bl8aHusi KomniemeHma. KomnoHeHmbl: ucciaedyemast
CbIBOPOMKA, U38eCMHbIU AHMU2EeH, KOMIN/eMeHM, 2eMOAU3UH (2eMOAUMuUYecKas CbieOpomka),
spumpoyumsnl 6apaHa.

eapuaHm 3adaHus 7

Iepeuucaume ynkyuu k1emok ¢pazoyumapHoii cucmembi:

IMpasunbHbIli omeem: cekpeyusi 6UOM02UUECKU AKMUBHBIX 8eujecms, pe2yaupyrujux
0bpazosaHue Opy2ux UMMYyHOKOMNemeHMHbIX K1emoK; Npe3eHmayus YyxcepooHo20 aHmMu2eHa
T- aumgpoyumam, 3awyuma opeaHusma om UyHcepooHblX MUKPOOP2AHU3MO8 NymeM KUAIUH2d
(ybuticmea) u nepegapugaHue ux; posb K/AemoK-«MyCOPWUKO8», yougarowjux u paspywarnujux
cobcmeeHHble KaemKu 0p2aHu3Mma - nogpesicoeHHble, OepeKmHble, cmapble

OKoHuaTe/IbHbIe pe3y/bTaThl 00yueHus (HOpMHUPOBaHKS KOMIIETEHI[UI) OTIPeesIsIoTCS
Tocpe/ICTBOM TepeBo/ia 6asioB, HabpaHHBIX CTY/IEHTOM B MPOLIeCCe OCBOEHUS JUCLIUIIMHBI, B
OLIeHKMU:

— 6a30BbIM ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHI[UN CUMTAETCS JOCTUTHYTHIM eC/Iv
pe3y/bTaT 00yJ4eHHsi COOTBETCTBYET OrjeHKe «3auteHo» (50 10 64 peUTHHTOBBIX OaioB);

— TOBBILIEHHbIN YPOBeHb C(HOPMHUPOBAHHOCTH KOMITeTeHL[UU CUUTAeTCsl JOCTUTHYTHIM,
eC/TU pe3y/ibTaT 00yueHHs] COOTBETCTBYET OLIeHKe «3auTeHo» (65-100 peMTHHTOBBIX 6aioB)

4 TIOPAIOK ITPOBEJJEHUA IIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTALIUA

dopma MpoMeKyTOYHOM aTTecTaly M0 JUCLIUIIMHE 3a4YerT.
[ToBTOpHAs MpOMeXXyTOYHAasl arTecTalys M0 JUCLUILIMHE TTPOBOJUTCSA C UCIO/Ib30BaHUEM
3a/laHUM 71 OLleHKU C)OPMHPOBAHHOCTH KOMITeTeHLIMM Ha 6a30BOM yYpPOBHe T0 BCeEM MO/YJISIM,
BXOZSAIIUM B CTPYKTYPY [JWCLMIUVIMHBI 3a CEeMeCTp, IO WTOraM KOTOPOrO CTYZEeHT HMeeT
aKaJ|leMUUeCKYHO 3a/l0/KEHHOCTb.
IIpumeuaHue:
[oromHuTebHbIE KOHTPOJIbHBIE HWCTIBITAHWsL TIPOBOJSATCS [/Is CTY[eHTOB, HabpaBILIMX
MeHee 50 6a10B (B COOTBETCTBUM C «[10/I0KEHHEM O MOAY/TbHO-PEUTUHTOBOU CUCTEMEY).
OuneHouHbIe MaTepHasbl U Cpe/iCTBa NIPOBe/ieHNsl TIOBTOPHOM NPOMe)XXYTOYHOM aTTecTaliu
Omnpoc no Mopaynsam I, I1. 111, IV
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Bonpocsi k 3auery:

[TpeaMeT u 3afiauu COBpeMeHHOW UMMYHOJIOTHH.

OmnpeieneHre TIOHATUS «UIMMYHHUTET».

Uctopus passutus wummyHosiorud. WccnenoBanuss O. /[DxenHepa. Jlyu Ilacrep -
OCHOBOIOJIO’KHUK UMMYHOJIOTUH.

Bo3HukHoBeHUe uHGeKMOHHONW uMmmyHosiorun (.M. Meunukos, I1.9pnaux, XK. Bopae, K.
JlangmreiiHep). OTKpbITME UWMMYyHoJIoTUUecKor TonepaHTHoctd (I[1.MegaBap, S$1.I'aiiiek).
OTKpBITHE CHUCTEMbI AHTUTEHOB TUCTOcOBMecTMMOCTU uenoBeka (K. [locce). PaGotel M.
BepHera.

Pa3Butne oTeuectBeHHOW uMMYyHojoruu (M.M.MeunukoB, H.d.I'amanes, JI.A.3unb6ep,
P.B.ITetpos, B.JI.Tpounkuii, B.M.UymakoB, B.M.)KznaHos, B.B.Anmxkanapus3e, I1.H.Kocsikos,
[1.®.3nponoBckuii, B..Nodde u gp.).

NcTopuyeckue 3Tanbl pa3BUTUS a/uleproiori. Bkiaj, 0TeueCTBeHHBIX YUEHbIX B pa3BUTHE
amneprojyioruu (U.M1.Meunukos, I'.I1.Caxapos, A.A.CupotunuH, A.A.boromonen, A.[l.Afo0).

JlaypeaTtbl HoGesieBCcKOM mpemMuu o (pU3MOJIOTHN U MeJWLMHe, YI0CTOeHHbIe Harpajbl 3a
OTKPBITHS B 00/1aCTU UMMYHOJIOTHH.

OcHoBoTrI0/Iararolire OTKPLITUs, He yocToeHHble HobOesieBCKOM rpeMum.

NMMyHHasi cucTeMa KakK COBOKYITHOCTb OPraHOB, TKaHeW W KJIeTOK, OCYILeCTBJISIOIUX
MMMYyHooruueckue GyHKUWMU. LleHTpanbHble U nepudeprueckrie opraibl UMMYHHOUM CHCTEMBI.

KocTHbIN MO3T KaK UCTOYHUK K/IeTOK UIMMYHHON CUCTEMBI.

Tumyc — cTpoeHue, po/b B pa3BUTUM U ceneKluu T-nmuM@oLuTOB, ceKpeTopHast GyHKLMS,
CTPYKTypa ¥ OuosOrHYecKasi poib TOPMOHOB THMYyca; TpoOsieMa BHETHMYCHOTO pa3BUTHs T-
JTUM(OLIUTOB.

JIumcaTtuueckre y3/bl U cene3eHKa — CTpoeHue, T- v B-KieTouHble 30HBI.

JIumponHbie CTPYKTYphl KOXXM W CAM3UCTBIX 000/0YeK — CTPYKTYPUpPOBaHHasi U
muddy3Has nuMdounsHas TKaHb, criequduKa pacripejesneHus T- 1 B-mum@oLuToB, AeHpUTHBIX
KJIETOK.

Posib meueHM B UMMyHUTeTe. MUKPOOKpYKeHHe MUMPOLUTOB — AuddepeHIraiius
CTPOMaJIbHBIX KJIeTOK B Pa3/IMUYHbIX TUMGOUIHBIX CTPYKTypax.

JIumdouur - LleHTpasbHasi pUrypa B UMMYHHOU crctemMe. CoBpeMeHHbIe TIPeJiCTaB/IeHHs O
Pa3BUTHUM JIUM(POLIUTOB.

[IpencraBnenue o CTBOMIOBOM (pOJOHAuUaabHOM) KPOBETBOPHOM KjeTKe. ITpoucxoxxaeHue
CTBOJIOBOU KJ/IETKU, €€ XapaKTepUCTUKU. LIUpKy/siusi CTBOJIOBOM K/I€TKH.

Mogenu u3yueHUs] L[UPKY/ISIL[UH CTBOJIOBBIX K/JIETOK U JUMGMOUJHBIX K/IETOK (OpraHu3Mbl
1apabWoHTHI, JlyueBble XUMePhI U Ap.). MUrpalusi CTBOJIOBBIX K/IeTOK B JIMM(OUHBIE OPTaHbI.
Kononneobpasyroljasi criocOOHOCTb CTBOJIOBBIX KJIETOK, METO[| Cejie3eHOUYHbIX KOJOHWNA U MX
3HaueHue B UMMYHOJIOTHH.

[TonsiTve o nipeAiiecTBeHHUKAX T- U B-muMbOIMTOB, WX XapaKTepUCTHKA, UAeHTUPUKAL[HS.
TuMyc3aBUCUMBIN TTyTh pa3BUTHS MTUMPOLUTOB (T-KeTKu).

®osnukyssl Kiapka, Tenbrja I'accans.

OcHoBHble 3Tamnbl AuddepeHMPOBKU T-K/IeTOK B TUMYycCe, 3HaueHHWe CTPOMaJbHbIX
3/IEMEHTOB, 3MUTEeTUATbHBIX, IeHAPUTHBIX K/IeTOK, Makpo(daros.

T-knetounsiii petentop (TCR).

OHIOKpUHHAsE PYHKLUS TUMYCa, TyMOpaJibHble (haKTOpbl TUMyca. Murpaiusi u pacceneHue
T-numdoruToB B opraHu3me. TuMyc3aBUCHMBbIe 30HBI TMeprdepruyecKux OTAe/0B UMMYHHOM
cucTeMbl (cesie3eHKa, MMMbaTHUeCcKue y3Jbl U JIp.).

Ocob6eHHOCTH MMM(OUAHBIX CKOT/IEHHI, aCCOIUMPOBAHHBIX CO CJIU3UCTHIMHU 000/I0UKaMH B
KUIIIeYHUKE, JIETKUX, MOUETI0/IOBOM CUCTeMe, KOXKe U T.J.

Posib B UMMyHUTeTe cejie3eHKH, JUMQaTUUeCKUX Y3/I0B, MUHZAIWH U [APYTUX TKaHel
neprepryecKkoro oTzesia MMMYHHOUM CUCTeMbI, UX Mopdosioruueckie 0COOeHHOCTH.

3HaueHMe JIOKaJIbHOTO 3BeHa B OCYIIeCTB/IEHUY UMMYHHBIX TTPOL[@CCOB.
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26.

27.

28.

29.
30.
31.

32.

33.

34.
35.
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37.

38.

39.

40.

41.

42.

43.

44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55.
56.

PeLivpKynisiLiyst ¥ XOMUHT IMM(OLIUTOB — MYTH PeLMPKYJ/ISIL{UY, MEXaHW3Mbl XOMUHI'a, POJIb
MOJIEKY/T afire3Ud U XeMOKWHOB B pacIipe/ie/ieHuH JTUM(GOIIUTOB B OpraHuW3Me, OCOOEHHOCTH
pacrpe/iesieHysl HAUBHBIX JTUM(OLMTOB U KJIeTOK MaMSTH.

OOHOB/IEHHE K/IETOK MMMYHHOM CHUCTEMbI — CPOK J>KHU3HU Ppa3/MUHBIX KJ/IETOK, €ro
V3MeHeHHsI TI0C/Ie KOHTAKTa C aHTUT'eHOM, MeXaHU3M 3JIMMHHAL[UU CTapbIX K/IETOK.

T- u B-numdoruThl, WX XapaKTePUCTUKA, MeTOAbl uAeHTU(UKaluu. I[loHsATHE O
cybronynsimusx T- u B-mumdornuror: T-xenmeps! 1 u 2 tumnos, T-cynpeccopsl, T-kuiiepsl, B-
CyTipeccopbl, B-XeJimepbl, 0OCHOBHbIe XapaKTePUCTUKH, POJIb B UMMYHHBIX TIpOLjeccax.

[MpuHLMMBI TOMY4YeHUs TUMGOLIUTOB 13 KPOBH, TUMOBbI, TMM(QOUJHBIX OPraHOB.

MeTo/ibl KyTbTUBUPOBAHUS TUM(OLIUTOB.

bnactrpaHchopmaiivsi  IMM@OLIMTOB, TIOCTaHOBKA peakiud, Mopdonoruueckie U
OMOXUMHUUeCKHe U3MEHEHUs], 3HaUeHe MUTOT€HOB U aHTUT'€HOB.

CMmemiaHHasi Ky/ibTypa JUMQOLIMTOB, TPUHLIMII TOCTaHOBKM, 3HauyeHWe TeHeTUYeCcKuX
pa3Uuuil MeXy IOHOPOM U peLiuneHToM. MOHOK/IOHaIbHbIe aHTUTe Ia K JTMMQOLIUTaM.

[Tonsitne o NK- u JIAK-numdorytax, npyupo/ia, XxapakTepUCTUKa, UAeHTUhHKaLUs, UX POJib
B IMMYHHBIX peakIiusiX.

K-knetku, heHOMeH aHTHUTET03aBUCUMOM K/IeTOUHOM LIUTOTOKCUYHOCTH.

Posib MakpodaroB B UMMYHHOM OTBeTe. XapaKTepPUCTHKa U TeHe3 MakKpodaroB, MapKephbl,
petieniTopbl. yHKI[MOHA/IbHBIE CBOMCTBA Makpo(aros.

[TonyueHvie MmakpodaranbHbIX KI1eTOK. JleHApUTHBIEe K/IeTKH.

Posib  HeWTpPOGUIOB, TYyuHBIX KJIE€TOK, 0a30(uioB, 2303UHOMUIOB, SMUTEIHUOLIUTOB,
TPOMOOITMTOB, SPUTPOLIUTOB B UMMYHHBIX PeaKI[UsIX U BOCIA/IEHUH.

VIMMyHO-Hepo-5HJOKPUHHbIE CBSI3U. BiMsHUe pa3/MuUHbIX TOPMOHOB Ha HMMYHHYIO
cuctemy (TI0/I0BBIX, KOPTUKOCTEPOUHBIX, TUPEOUHBIX U IP.).

Crtpecc 1 UMMyHUTeT. HellpoTpaHCMUTTEPHBIE CUCTEMBI U UX POJIb B PETYJISLIMA UMMYHHBIX
TIPOLIeCCOB.

OmnpepneneHvie WMMyHWTeTa. BpokaeHHbIM wWMMyHUTeT. OCOOEHHOCTM W Pa3/IUuMs
BPOJK/IEHHOT'0 Y IIPUOOPETEHHOTO0 (aalITHBHOI0) MUMMYHUTETA.

@DakTOphl, OMOCPEeAYIOLIME HMMYHOJIOTUUECKHEe peaklMyd pasHbIX (OpM HMMYHUTETa.
dusnyeckue, ryMopabHbie U KJeTOUHbIe (JaKTOPhI BPOXK/[€HHOTO UIMMYHUTETA.

Hecnierjuduyeckue ¢akTopsl 3amuThl (0apbepHble CTPYKTYPhI KOXKHU U CJTU3UCTBIX, TIeueHb,
octpodasHbie Oe/TKH, CEKPeThl U OHOJIOTMUeCKHe YKUAKOCTH OpraHu3Ma, (hepMeHTbI, JIU301[UM,
MpOTepAVH,  BOCMAAUTe/NbHble  peakluy, MUKpoduiopa oOpraHudsma), WX pojib B
COTIPOTUBJIIEMOCTU OpraHu3Ma K HMH(MEKIUSIM, NMPUHIMIUAIBLHOe OT/IMYKe OT CrelupruyecKux
VMMYHHBIX ()aKTOPOB.

daronuTapHasi peakiusi, KJIeTKA ee OCYIIeCTBJSIol[Me, WX TIPOUCXOXKAeHHe U
nubdepeHLIMPOBKa.

OcHOBHBIe 3Tarbl U MeXaHU3MbI (ParoruTo3a.

Kucnopopo3aBrucrMasi ¥ KUCIOPOJOHe3aBUCUMasi LIUTOTOKCUYHOCTb.

AHTH(arouyTapHbie CBOWCTBa MUKPOOOB.

CucreMa KOMIJIeMeHTa U ee POJib B 3alLMTHBIX U PeryISITOPHBIX peakLysiX.

Krnaccuueckuii v anbTepHaTUBHBIN TTyTH aKTHBALIMKA KOMIT/IEMEHTa.

CucreMa eCTeCTBEHHOM LIUTOTOKCUUHOCTU (HaTypasibHble KULIephl, UHTeP(QepoHbI a,f3,Y).

VIMMyHUTET B OHTO- U (husioreHese.

AwnTuressl. OrnpeziesieHre U XapaKTepHCTHKa BelllecTBa Kak aHTUreHa.

XuMuueckasi IpyUpo/ija aHTUTeHa.

[ToHsiTHE Uy>KepOJAHOCTH, aHTUTeHHOCTU, UMMYHOT'€HHOCTH, CIieli(UUHOCTH aHTUT eHa.

XapakTepyucTHKa MOJIEKYJl C AaHTUTeHHbIMA CBoWcTBamMu (OesiKd, TIOJMCaxXapy/bl,
JIUTIOTIONIMCAaXapybl U [Ip.).

[TosiHBIE U HETIO/IHBIE aHTUTeHBI. ["anTeHsbI.

CTpyKTypa MakpOMOJIeKYy/Ibl aHTUTeHa. AHTUTeHHbIe JeTepMUHAHThI (SMUTOMbI) U UX POJIb
B (h)OpMUPOBAHUHU CITEI[U(DHUIHOCTH aHTUT'€HOB.
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76.
77.
78.
79.
80.

81.
82.
83.
84.
85.
86.
87.

88.

89.

90.

91.

TuMyc3aBUCHMbIe U TUMYCHE3aBUCHMble aHTHUT€HBbI.

MHoroobpasuie aHTUTeHOB. AyTOaHTHUTeHBI.

AHTUTeHHbIe CTPYKTYPbl OaKTepUii, BUDYCOB U JPYTUX MUKPOOPTaHHW3MOB.

AnnepreHsl, orpefie/ieHMe U XapaKTepUCTHWKa. PacripocTpaHeHue B OKpy»Karollell cpefe.
BeITOBBIE, SMTHIEpMasTbHbIE, TTHIIEeBbIe, TTbIIbLIeBbie U MUKPOOHBIe ajljiepreHsl.

AnnepreHbl J1eKapCTBEHHOM MPUPO/bl U POM3BO/ICTBEHHOT'O IPOUCXOXK/IEeHUS.

W30aHTUreHbl: CUCTeMa aHTUIEHOB  SPUTPOLIUTOB, JUMQOLIMTOB, TPaHY/IOLUTOB,
TPOMOOLIUTOB.

AHTUTeHbI THCTOCOBMECTUMOCTH YeJIOBeKa U )KMBOTHBIX.

OMbpurocrnerdruIecKre aHTUTeHBI.

NckyccTBeHHbIe aHTUTeHBI, UX TUIIbI, XMMUUeCKas PUPO/a, IpUMeHeHHe.

Otarel broTpaHCchOpMaIY aHTUTeHa TIPY BBeJJEHUH B OPTaHU3M.

VIMMyHOT/I00y/TMHBI (aHTHTENA), OTIpe/ie/ieHHe.

KsieTouHble OCHOBBI aHTUTE/IOT€He3a, MPUPO0/ia KIeTOK, CHHTE3UPYIOLUX U CEKPeTUPYHOLLUX
aHTtutena. B- suMdboUUT - TpeAlIeCTBEHHUK aHTHUTENI000pas3yrluX KieTok. Ilytu
middepentmpoBkr B-mumdornyra, ponb TMOBEPXHOCTHBIX HWMMYHOTJIOOY/IMHOB. BuocuHTe3
aHTUTeJ1, POJib BHYTPUK/IETOUHBIX CTPYKTYP.

MeToapl BBISBIEHUS aHTUTENI000pa3yrOMMX KIeTOK (MeTo[ JIOKaJbHOTO TremMo/v3a B
arapo3se, HerpsiMoi 1 TIpSIMOI MeTOJ, UMMYHO(QJIF0OpeCLIeHLIUH U JIp.).

Crielju)UHOCTh U reTepOreHHOCTb aHTUTeJI.

AddrHHOCT ¥ aBUJHOCTb.

[uHaMyKa aHTHTe/IoreHe3a B IMMYHHOM OTBeTe.

VimmyHor100y/1iHOBast TPUPO/A aHTHUTE.

XuMHyeckasi CTPYKTypa aHTUTeJI, CXeMa CTPOeHUsT MOJIeKY/Tbl UMMYHOT/IO0Y/IMHA, JIeTKHe U
TsDKeJTbIe 11ery, BapruabesibHble 1 KOHCTAaHTHBIE ZIOMeHbl. AKTUBHBIN L[eHTP MOJIEKYJIbI aHTHUTEJI.

Wzotumms. Knaccel u cybkmaccel mvmmyHorsnobymmHoB (IgM, IgG, IgA, IgE, IgD),
0Cc0OeHHOCTH CTpOeHust, (PU3MKO-XUMHUUYeCKUe CBOMCTBA, (PYHKI[MOHATBHOE 3HAaueHHe KaXKIoro
KJlacca UMMYHOTJIOOY/IHOB.

Annotunus. Uauotunusi, UAXOTUN-aHTUUANOTUIINUECKOe B3aMO/IeliCTBYE.

AHTUreHHast XapaKTepuCThKa KMMYHOTI00y/IMHOB.

AddexkTopHBIE MEXaHW3MbI TYMOPaIbHOIO0 UMMYHUTETA.

MoHOK/I0Ha/IbHBIE aHTUTesa, paboTel k. Kenepa, C. MunbcreliHa.

OmnpezeneHve, XapaKTepUCTWKA, TPUHLUMBI TIOJyYeHUss THOPHAOM, BO3MOXKHOCTH U
00J1aCTh IPUMEHEeHUSI.

NmMmyHonoruueckue (eHoMeHbl, OCHOBaHHble Ha B3aWMOJEWCTBUM AHTUTe€H-aHTUTEJO:
arryIlOTHHALUS, TIpeLUnuTanus, JU3UC, HeWTpaausauuss YW JAp., HUX HJeHTUUKaLusl.
B3aumogeiicTBue aHTHTeNa C KOMILJIEMEHTOM.

LuToTOKCHYeCKoe /iefiCTBUe aHTUTe.

JInM$pOoLUTOTOKCUUECKHI TECT B UMMYHOJIOTUHU.

LuTodunbHble aHTUTeNa, UX 3HaUeHue B (haroLurose.

VimmyHoubdy3MOHHBIN aHau3 B UMMYHOJIOTHH.

VimmyHo31ekTpodope3s, MpUHLUI MeTo/ia, 00/1aCTH ero pUMeHeHUsl.

OmnpezeneHrie KOHIIEHTPAL[UM WMMYHOTJIOOY/TMHOB B CHIBODOTKE KDOBU U B JKHIKOCTSIX
MeTO/IOM paiuajibHo UMMYHOAUGDDY3UU.

CoBpeMeHHble ~ MeTOJbl, OCHOBaHHble HAa  B3aUMO/IEWCTBUH  AHTUTE€H-aHTUTEJO:
VMMYHO(/IFOOPeCLIeHTHbIM,  PaJIMOMMMYHHbBI, = UMMYHO(QEDMEHTHbIM;  TNPUHLMIBI  MX
MOCTaHOBKH, 00/1aCTH MPUMeHEeHUsI.

NmmyHocop6ums. OripefieieHne, BUAbI U XapaKTepUCTHKa MMMYHOCOPOeHTOB, 06sacTu
TIpUMeHeHUs.

lenetnka wWMMyHOrn00y/nMHOB. CTPYKTypHble TeHbl TSDKeJIbIX W JIeTKUX  Lierei
MMMYHOT/I00Y/IMHOB, WX TI€PerpyIiyipoBKa.

ITpupoga pasHoobpasus antutesn. Paborel C. ToHerassl.
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92. OmnpefeneHve (QeHOMeHa MEKK/IETOUHBbIX B3auMOJeHCTBUM. TpexkieToyHass cxema
B3aMMOZIENCTBUS KJIETOK.

93. PerynsTopHbie T-K/€TKM T'yMOPaIbHOTO Y KJIETOYHOTO UMMYHHOTO OTBeTa. T-Xenmnepsl 1 u
2 Tunos, T-cympeccopsl, MPOUCX0XKAeHHe, CTPYKTYPHBIE U (YHKI[MOHA/TbHbIE 0COOEHHOCTH.

94. MexaHu3MbI CrieliipruUeckoro U HecreluduueckKoro peryasiTOpHOro JelCTBUs.

95. Mertozb! ueHTU(YKALMKU PeLielITOPOB U MapKepOB UMMYHPOPeT y/IATOPHBIX T-K/IeTOK.

96. PerynsitopHblie B-muM@oLUTEI, TPOUCX0XKAEHNEe, BOSMOKHbIE MeXaHU3MBbI [1eCTBUSI.

97. PerynsiTopHasi akTUBHOCTb MakKpoQaroB, MeXaHU3Mbl aKTUBUPYIOLEr0 W CYIpPecCOpPHOIo
JIefiCTBYSI, TIPHUPO/ia PeryasTOPHBIX (PAKTOPOB.

98. KnHuueckoe 3HaueHHe UMMYHODETY/IATOPHBIX CyOmOmy/siyii MMM(GOLIMTOB, B3aUMOCBSI3b

Mexay T-xenrnepamu 1 ¥ 2 TUIOB, Xe/IepHbIMUA U CYIIPECCOPHBIMU B/IUSHUSMUA B HOPMe U I1pU
Pa3/IMUHBIX NaTOJIOTMUeCKUX COCTOSHUSX.

99. Crafui WMMYHHOTO OTBeTa: (parouyro3, IIPOLIECCUHT M TIpe3eHTalusi aHTUreHa A-
K/IeTKaMM, paclio3HaBaHWe, aKTHBalUsl K/AeTOK KJIOHa, mposindepanus u AuddepeHLIpOBKa
K/1eTOK-3(h(PeKTOpOoB.

100.  ®eHomeH gBOWHOrO pacrio3HaBaHus, paboTsl P. IluHkepHares.

101.  Cnenuduueckuii U HecrieliMbruecKre CUTHabI JJ1si aKTUBALIUU.

102.  Mopdonoruyeckrie n3MeHeHUss B OpraHax repudepruueckoii UIMMYHHOU CHCTEMBI B XOje
VMMYHHOI'O OTBeTa.

103. TIlepBuuHbli W  BTOPUYHBIM  T'yMopanbHbli  OTBeT. IlepekytoueHme — cuHTe3a
MMMYHOT/IOOY/IMHOB C OJIHOTO Kjacca Ha /Ipyroi, poib MyTalluid B XO/e TIOBBIIIEHUS
adbUHHOCTU aHTUTE.

104.  ®opmupoBanue T- u B-3¢hpeKTOpOB 1 K/IeTOK MaMsITH.

105.  Peuentopel (aAre3uBHble MOJEKY/bl) UWMMYHOKOMIETEHTHbIX KieTokK. CTpyKTypa,
OCHOBHBIE (DYHKL[MH, 3aBUCUMOCTb 3KCIIPECCUU OT pa3/IMUHbIX (DAKTOPOB.

106. CD-HOMeHKaTypa.

107.  AntureHcrienduueckue perentopsl T- u B-muMdorutor: ummyHorno6ynmHoBsie, TCR.

108.  AntureHHecrienuueckre perentopbl: K Fc-pparMeHTy UMMYyHOT/IO0y/IMHOB, K
KOMIIJIEeMEHTY, LIUTOKMHAM, MeJuaTopam U T.J.

109.  Pernentopel ¥ Mapkepbl cyornonyasiuii T- v B-mumdoruToB, KieTok MakpodaraibHo-
MOHOLIMTapHOro psifia. Vcronp30BaHe MOHOK/IOHA/IbHOW TEXHOJIOTMHU /151 UX UleHTU(PUKALIK.

110.  deHomeH po3eTkooOpa3oBaHUs B UMMyHosioruu. E- 1 EAC-po3eTkoobpasyroliye KIeTKH,
ucTopusi mpuMeHeHusi. Po3eTkoobpa3oBaHue B TeO(UITMHOBOM TeCTe.

111.  ApgresuBHbIe MOJIEKYJIbI U3 pasHbIX CeMeNCTB: CyriepceMelCTBO
MMMYHOT/JI00y/TUHITOI00HBIX  MOJIEKYJI, WHTETPUHBI, CeNeKTHHBbI, MYLIMHBI, TOMOJIOTHUHbIE
®HO/®DPH, meM0OpaHacCOLUMPOBaHHbIE 3KTOQEPMEHTHI U KOMITOHEHThI KCTPALIe/UTFOJIIPHOTO
KOMIT/IEKCa.

112. VIMMyHOJIOTMYEeCKM aKTHBHbIE (DaKTOPbl BHU/IOUKOBOM >Kejie3bl, KOCTHOTO MO3ra, JpYIMX
OpraHoB MMMYHHOM CUCTeMbl. VcTopus Bonpoca.

113.  TIpuHUMOBI MOMYYeHUsS UMMYHOLIMTOMEZMHOB, OCHOBHbIE (DPM3UKO-XMMHUYEeCKHe CBOWCTBA,
MeXaHU3Mbl [eMCTBUs, TeCTUpOBaHUe. JleKapCTBeHHbIe Mperaparbl Ha OCHOBE 3KCTPAKTOB U3
VIMMYHHBIX OpPraHoOB.

114.  VIMMYHOLMTOKWHBI, UCTOPUS OTKPBITUS, CUCTeMaTHU3aLusl.

115.  VIHTepneWKUHBI, KIeTKU-TIPOJYLIEHThI, CTPYKTYPa, (PYHKLIMM B UMMYHHbBIX MPOLieCcax.

116.  KosoHuectumynupytoiye ¢hakTopbl, KIeTKA-IPOYLeHTbI, CTPYKTypa U (DyHKLIUH.

117.  VHTepdepoHsl o, [, Y, KIeTKU-MPOAYLIEHThI, CTPYKTYpa, (M3UKO-XMMHUECKHe CBOMCTBA,
MeXaHWU3MBbI [JeUCTBHS, PO/Ib B UMMYHHBIX IIpOLjeccax.

118.  dakropsl HeKpo3a onyxou (PHO), K1eTKU-PoAyLIeHTh], CTPYKTYPa U (G yHKLMH.

119. VIMMyHOLMTOKHUHBI-XeMOATTPaKTaHTHI.

120.  TlepcrieKTHWBBI WCTIOIb30BaHUS PEKOMOMHAHTHBIX LIMTOKMHOB B KauecTBe JieKapCTBEHHBIX
TrperapaTos.
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121.  IlpocrarnaHzyHel B UMMMYHHBIX IpoLleccax. KiMHHuYecKoe 3HaueHMe TOPMOHOB U
MeZIMaTOPOB UMMYHHOU CUCTeMBI, eICTBUe UX Ha HePBHYIO, SHJOKPUHHYIO U [pyrHe CUCTeMBI
opraHu3sma.

122. T'eHeTMyecKrWe OCHOBbI HECOBMECTUMOCTH TKaHel. [loHATHMe O reHax M aHTUreHax
TMCTOCOBMECTUMOCTH.

123. Cucrema rnaBHoro komruiekca ructocoBmectuMoctd (I'KI) yesoBeka U >KUBOTHBIX.
Vctopusi OTKpbITUsA, HauboJsiee CylleCTBeHHbIE 3Tallbl, HOMEHK/IATypa, pacro/ioyKeHre JTIOKYCOB
A, B, C, D/DR, DP, DQ, E, F, G, Bf, C2, C4, BAT, TNF B 6 xpoMocome.

124.  CTpyKTypa TpaHCIJIaHTALMOHHBIX aHTUreHOB KiaccoB I v Il ¥ UX ponb B MeXK/IE€TOYHBIX
B3aUMO/IEMCTBUSIX.

125. Meroapl uccnefoBaHusi W TumnvpoBaHusi aHTureHoB ['KI' (ceposoruueckue, KaeTOUYHO-
onocpefioBaHHble). [IpakTueckue acnekTsl TUIMPOBaHus aHTUureHoB ['KI' B monmynsusix.

126.  buosornueckoe 3HaueHue cucremsl ['KI'.

127.  V30aHTHWreHbl SPUTPOLMTOB, CBs3b C 3a00/ieBaHMSIMM, peaKLMHd HEeCOBMECTUMOCTH TIpU
TrepeIMBaHusIX KPOBH.

128.  JleMKOLMTapHble aHTUTe€HBI.

129.  3HaueHue TIJIaBHOTO KOMIUIEKCA T'MCTOCOBMECTUMOCTHM /Ui TPaHCIUIAHTOJIOTUU,
yCTaHOBJIEHHSI TMYHOCTH, CyAeOHON MeIUIIMHbI U BeTepUHAPUY, aHTPOIOJIOTHH.

130. TI'eHeTMyecKue acIreKTbl aHTUTe/OreHe3a. XapakTep Hac/Ae[OBaHUSl CU/Ibl HWMMYHHOI'O
OTBeTa, F'eHbl UMMYHHOI'O OTBeTa.

131. TeHeTWuecKull KOHTPOJIb CTPYKTYpbl aHTUTen U T-knetouHoro perentopa (TCR). Ponb
MYTaLMi ¥ TeHHBIX PeKOMOWHAIIUH.

132.  TpaHcn/iaHTalMOHHBIN UIMMYHUTET.

133.  AyronoruuHasi, CUHreHHas, aJJOreHHass M KCeHOreHHas TpaHCIUIaHTauuu. O¢QeKT
CHUHTE€HHOTO MpeArouTeH s (a/JIOreHHOW MHIMOUIIMN) U eT0 TeHeTUUeCKHUH KOHTPOJIb.

134.  OcHOBHbIEe TUMBI KJ/I€TOYHO-OMOCPEJOBAHHOW LIMTOTOKCUYHOCTU: LMTOTOKCHMYeckue T-
muMouutsl (T-kunepsr), K-kneTku (aHTHUTe/03aBUCUMasi K/IeTOUHasi [JMTOTOKCMYHOCTD), NK-
K/IeTKU (ecTecTBeHHbIe Kuiephbl), LAK-k/1eTku (IMM(OKUH-aKTUBUPOBAHHbIE KUTI/IEPHI).

135. Ilpupoga 3hdeKTOpHBIX KI/IEeTOK, peLelTopbl W MapKepbl, IPOUCXOXKAEeHUe, CTaJuu
pasBUTHSI.

136.  OcHOBHBbIe 3Tanbl HUTOTOKCUYECKOTO [JeMCTBUS, MEXaHU3MbI LIUTO/IM3a K/I1eTOK-MUILLIEHEN.

137.  LluTroTOKCHUecKasi akTUBHOCTb Makpo(aroa.

138. MeTtoapb! BbIsIB/IeHHS LUTOTOKCUYECKUX KI/IETOK.

139.  Perynsuys akTUBHOCTH KUJIJIEPOB.

140. 3HaueHHWe LMTOTOKCMYECKUX peakUWid B  TPOTHBOOMYXOJE€BOM, HWH(EKI[MOHHOM,
TPaHCIIJIaHTAaLJMOHHOM UMMYHUTeTe.

141.  VI3sMeHeHUsI IUTOTOKCUUHOCTHU MPU Pa3/IUUHBIX () OPMax UMMYHOIIaTOIOTUMU.

142.  OmpepeneHve, UCTOpPUs OTKPBITUS, ccTeMaTu3auusi. Pabotel [1.MesjaBapa u . I"ameka.

143.  VHAyKUUsA TO/IePaHTHOCTH B HEOHATa/IbHOM U B3POC/IOM COCTOSIHUU.

144.  T- u B-TOJIepPaHTHOCTS.

145.  YcnoBusi QopmMupOBaHUSI U TOJJep)KaHUsi eCTeCTBEHHOW TOJepaHTHOCTU ee CBSi3b C
Jleneljei U aHepryel KJI0HOB.

146.  VckycCTBeHHasi TOJIEPAHTHOCTh: TIOC/Ie 0O/TyueHHsl, TeKapCTBeHHO-UH/YL[UPOBaHHasI.

147.  YcnoBusi OTMeHbl ToslepaHTHOCTH. "CpbIB" ayTOTOJIEPAHTHOCTU U ayTOUMMYHHbIe
HapylLleHus.

148.  Ponb reHorura B MHAYKLAW TOJIePaHTHOCTH.

149.  IlpakTUueckoe 3HaUeHUe TOJIEPAHTHOCTH.

150.  HWcropuueckue acriekTbl. Posib 0TeUeCTBeHHBIX yUeHbIX, BKaag V.M. MeuHukoBa.

151.  VIHCTpPYKTWBHBIE U Ce/leKTHBHbIE TEOPUU IMMYHUTETa, 0O0OCHOBAHKeE.

152.  Teopus "60koBbIx Lerneii" I1.0puxa.

153.  CenekrtuBHas Teopus H. EpHe.
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154.  KnoHanbHO-CeneKIlMOHHasi Teopuss M.bepHeTa, ee 3HaueHWe [jii COBPeMeHHOU
WMMYHOJIOTUH.

155.  Teopusi UMMYHOJIOTHYECKOM CeTH, UANOTUIT-aHTUHJUOTUITMUEeCKOe B3auMO/jeliCTBYe.

156.  Kputnueckui aHaiu3 TeOpUM UMMYHUTETA.

157.  ®usoreHe3 UMMYHHUTETA.

158. VmmyHuTer y 0eCmO3BOHOUHBIX — TyMOpajbHblE U K/eTOUHble (haKTOpbl, (aroruros,
3auaTKy CrelU(pruUecKUX UMMYHHBIX TIPOL[ECCOB, POJIb MOJIEKY/T aire3nH, JTeKTUHOB.

159.  3apokzeHue aHTUTeHCIel[M(HUUeCKOro pacrio3HaBaHUsl U aJaliTUBHOTO UMMYHHOTO OTBeTa
—  TPOUCXOXK[eHue cyrepceMeicTBa MMMYHOTI00Y/IMHOB, V-reHos, aHTuTesI,
a@HTUIeHPACIIO3HAIOLMX PeLlelITOPOB.

160.  ®opmupoBaHue TpoLecca rpe3eHTalud aHTUTeHOB — IMPOMCXOJKeHHe MOJIeKYJI IJIaBHOI'O
KOMIUIEKCA  TMCTOCOBMECTUMOCTH,  3BOJIIOLIMS  IIPOL|eCCMHIA  aHTUTeHOB,  CUCTeMbI
KOCTUMYJISILIU.

161.  DBosouMs CUCTeMbl WMMYHHMTETa y TO3BOHOYHBIX — OpraHbl U K/IETKM HWMMYHHOU
CUCTeMbI, TUMYC, CyMKa ©@abpulLivsi ¥ Jpyrye LieHTpaIbHble TUM(POUHbIE OPTaHbl U CTPYKTYPHI.

162.  OBosoLUsi K/JIETOYHOTO M TYMOPa/JbHOIO WMMYHMUTeTa, TPOTUBOMH(EKI[MOHHOW |
TIPOTMBOOITYX0JIEBOM 3allUTHI.

163.  YHHKanbHOCTb UMMYHHBIX MIPOLIECCOB U UX 3BOJIFOLIMOHHBIE UCTOKH.

164.  ®opmupoBaHue (HaKTOPOB aHTUreHCIelU(PUUeCcKoro afarnTHBHOTO WMMYHUTETa B
9BOJIFOLIAU.

165.  OHTOreHes cucremMbl UMMYyHUTeTA.

166.  d®opMupoBaHMe B OHTOTreHe3e MHeJOUJHBIX M JUM(OUAHBIX PSZIOB remMoriod3a — poJib
YKeJITOYHOT'O MellIKa, edeHd IMOPUOHOB, TUMYCa, KOCTHOTO MO3Ta.

167. Muwrpauuy K/IeTOK MMMYHHOM CHMCTeMbl B OHTOreHe3e: I[lepeMelleHUsl CTBOJIOBBIX
KPOBETBOPHBIX KJ/IETOK, BOJIHBI 3aCe/IeHHs TUMYCa U SMUTrpalvu T-K/1eToK U3 Tumyca.

168.  l3meHeHMe peakIuM JUMQOLIMTOB Ha CTUMYJALMIO B TIpOLjecce OHTOreHe3a —
COOTHOLLeHUe rnposrdepaliuy 1 arnornTos3a, aHeprii ¥ MUMMYHHOTO OTBeTa.

169.  VIMMyHHBIe NpoLleCcChl B MlepUHATaJbHOM Meprofie — IepecTPOMKU B UMMYHHOM CUCTEME,
(opMHpoBaHMe OCHOBHBIX TWUIIOB MMMYHHBIX IpOLIeCCOB, ()OPMHPOBaHHE KJ/I€TOK MaMsTU K
OCHOBHBIM aHTHI'eHaM Cpe/ibl 0OWTaHHs, aBTOHOMM3ALMs Teprudepruueckoro 3BeHa UMMYHHOM
CUCTEMBI.

170.  CrapeHuve WMMYHHOM CHUCTeMbl — WHBOJIIOLMSI THMyca M (DaKTOphbl, ee BbI3bIBaIOLIMeE,
JWHAMUKAa TODMOHOB THMYyCa, IJUTOKWHOB, Bo3pacTHOW aucOamanc Th1/Th2-perynasmum
VIMMYHHBIX TIPOLIeCCOB, CTapUeCKUii IMMYHOZe(ULIUT U ero Noc/iefCTBUS.

171.  UucTonMHelNHbIe )XUBOTHbIE, MOJyUeHe, XapaKTepUCTHKA.

172. Mpmuu c BpoxzgeHHbiMu (Nude, NOD, SCID, NZB wu ap.) ¥ HHAyLMPOBaHHBIMU
MMMYHOeULIUTaMU.

173.  T'HOTOOUMOHTHI.

174.  TpaHCreHHble >KUBOTHbIE U J>KUBOTHBIE C T'eHETHMUECKHMM HOKayToM. VX ocobeHHOCTH,
WCTOb30BaHue il pellleHUs (GyHJAMEHTa/JbHbIX W TPaKTUUeCKH 3HAauMMbIX T[pobsiemM
WMMYHOJIOTHH.

175.  KysbTypa K/IeToK in vitro v in vivo.

176. MopenbHble CUCTeMBI /11 U3y4YeHUsl peakLiii BpOXKAEeHHOI0 UMMYHUTeTa.

177.  TlpuMeHeHMe MOJeNbHBIX CUCTEM /i aHa/iv3a (YHKLUA CTBOJIOBBIX KJ/IETOK, peakLyd
TyMOPasbHOTO U KJI€TOUHOTO, B T.U. TPAHCIUIAHTALIMOHHOTO, UMMYHUTETA.

178.  Wcrnionb3oBaHWe MOJeIbHBIX CUCTEM [JIs TIOMCKa, CO3JaHusl U U3yUYeHUs MexXaHH3MOB
JIeMICTBUS IMarHOCTUYECKUX U UMMYHOTPOITHBIX IMMYHOMO/Y/TUPYIOLIKX TTpenaparoB.

Ta6ma 7 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIETeHIHI

Koj 1 HaMeHOBaHMe WH/IUKAaTOpa AOCTH)KeHHS KpuTepuu otieHrBaHus cOPMUPOBAHHOCTH
KOMITeTeHI[UU KOMIMeTeHIMM (YaCTH KOMITeTeHLIUN)
(4acTu KOMMOETEeHIIUM) Ha 6a30BOM ypOBHe

o1




COOTBETCTBYeT OL|eHKe
«yzoBeTBOpUTebHO» 50-64% oT
MaKCHUMaJIbHOTO Oasia

3HaTh: MeTOAbl KPUTUUECKOTO aHaau3a U OLeHKHU
COBPEMEHHBbIX Hay4HbIX [JOCTM)KEHHH;  OCHOBHBIE
TIPUHLUIBI KPUTUUECKOT 0 aHa/ln3a.

YMeTb: monyyaTh HOBble 3HaHWS Ha OCHOBE aHAJIM3a,
CUHTEe3a | JIp.; cobupaTh 1 0000111aTh AAHHBIE 110
aKTya/bHBIM HayuHbIM TMpobeMaM, OTHOCSIIMMCS K
rpodeccroHa/bHOM  00/71aCTH;  OCYI[ECTBISATh TIOMCK
vH(bOpMaLMY U pellieHU Ha OCHOBe JIeHCTBUM,
5KCIepUMeHTa U OIbITa.

Bnagets: HCCriefloBaHUEM npobieMbl
rpocdeccroHaibHON JesiTeTbHOCTU C IPUMeHeHUeM
aHaJiM3a, CHHTe3a U JPYruX MeTOo/I0B UHTeJIeKTyalbHOU

JesITeNTbHOCTH; BbISIB/IEHUEM nipobiem u
WCTO/Ib30BAaHUEM  afIeKBaTHBIX ~ METOJIOB  [JIT WX
pelLleHus;

JIeMOHCTPUPOBAaHHEM OLIEHOUHBIX CY>KJeHUM B pellieHun
1po0IeMHBIX TTPO(eCcCHOHATBHBIX CUTYALIUH.

BJlafieeT MaTepuasoM o TeMam
JCLIUTUIMHBI, HO UCIIBITBIBAET 3aTPYAHEHUSs
B TIOMCKe W aHaiu3e uWHOpMaLUKU is
pellieHUs1 TIOCTaBJIEHHOM 3ajauyd M TIpU
oopm/ieHHHd pe3y/bTaTOB TOCMEPTHOIO
JIMarHOCTUYECKOr0 o6crieoBaHMs
JKUBOTHOT'O B TIPOTOKOJI€ BCKPBITHSI.
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