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@®oH/, OLIEHOUHBIX CpPeACTB TMpeAHa3HaueH /i OlleHUBaHUs CHOPMUPOBAHHOCTH
KOMITeTeHLIUM 10 AUCLUIUIMHEe «VIMMyHOJOTHsI» /11 CTY[eHTOB creldaabHocT 36.05.01
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JOMAIIIHUX U 9K30TUYECKUX >KUBOTHBIX» OUHOW U 3a0UHOM (hopM 00yueHwUs

Pa3paboTumK: KaH/I. BeT. HayK, AoreHT [lapamoHoBa Hatanbs FOpheBHa

Haranbs I0pbesra Mapamorosa

2024.05.13 13:27:06 +0300' /HI‘O HaDaMOHOBa/
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[Hata: 2024.05.14

CMOquOBa 13:10:30 +03'00' / CMOD‘{KOBa A.C_/
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ITacnopT ()oH/ja OIeHOUHBIX CPe/ICTB
crietanbHOCTh 36.05.01 BeTepuHapus
HarpaB/eHHOCTh (podub) «BetepuHapHas dapmMarusi»,
«KauecTBO 1 6€301aCHOCTb TPOZAOBOJILCTBEHHOTO ChIPhSI U THUIIEBLIX TIPOYKTOBY,
«bose3Hy MesKUX JOMalIHUX U 3K30TUUeCKUX )KUBOTHBIX»
OUHOM U 3a04HOM hopM 0OyueHust

HucournmHa: «MIMmyHoorus»

Tabmuna 1
No ®dopmupyemble OrieHouHbIE
o/ Mogynb JUCLUIIIVHEI KOMITeTeHLIUU UK UX MaTepuabl U Komuectso
4yactu cpefiCcTBa
MOAY/JIb 1. YK-1 Ompoc
1 [Ipenmet u 3amaumn Crniocobex OCYLLIeCTB/IATE Pecpepar 6
VIMMYHOJIOTMH, TTOUCK, KPUTUYECKUI
VMMYHOJIOTHSI KaK HayKa aHa/Ii3 U CHUHTe3
“H(popMaLuH,
’ [ToHsiTHIe 06 UMMYHHOM NIPUMEHSTb CUCTEMHbIN Onpoc 19
cucTeMme NIOZXOJ, AJIS1 PelleHus
1I0CTaBJIeHHBIX 3a/au
3 MOAY/JIb 11 YK-1 Omnpoc 31
MexaHn3Mbl UMMyHUTeTa. | CriocoGeH OCyIIeCcTBIATh
AHTUTeHBI U TIOUCK, KPUTUYECKUN
WMMYHOTI00yJTUHBI aHa/Iu3 U CHUHTe3
4 PerynfTopHble K/1eTKU vH(opMaLyy, Ornpoc 18
VMMYHHOW CUCTeMbl U UX NIPUMEHSTb CUCTEMHbIN
MOBEPXHOCTHBIE MOZXOJ, /ISl PelleHus
CTPYKTYPHI (peLienTopsl, MOCTaBJ/IeHHBIX 3a7au
MapKepsl U JIp).
5 I"'opMOHEI ¥ MeTUaTOPbI Onpoc 22
VIMMYHHOM CUCTEMbI Konnoksruym
MOAY/JIb II1
'eHeTHuecKuii KOHTPOJIb
g | MIMMYHHOrO OTBeTa. VK1 Ompoc 15
ariorTo3. rJaBHbIA
KOMILTEKC CrniocobeH OCYLL{eCTB/IATH
TUCTOCOBMECTUMOCTH TIOUCK, KpUTHIECKAN
VIMMYHHBIH OTEeT. aHa/Ii3 U CUHTe3
addepeHTHas, utopmaruy, . | npuBupyansHOe
7 | LleHTpHaJ/bHas, TMPUMEHATD CUCTEMHbIN JloMalirHee 11
s¢dexkTopHast pa3bl TOAXOA A/Is1 pEleHnst 3a/laHue
UMMYyHHTeTa MOCTaBJ/IeHHBIX 3a7au
3 NmmyHoornueckas Pedpepar 10
TOJIEPAHTHOCTH
9 Moay:ms IV YK-1 TectupoBaHue 9
Teopuy IMMyHUTETA CriocobeH oCyI1ecTBSTh
10 @Duso - ¥ OHTOreHe3 TTOUCK, KPUTUYECKUI Tectupopanue 27
CUCTeMbl UMMYHHUTETA aHa/In3 U CHUHTe3
11 MogenbHble CUCTEMBI B vH(popMaLy, TecTuposanue 34

(dyHIaMeHTanbHOW U

IMPUMEHSTD CUCTEeMHBIN
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TIPUKJIa[JHOM
MMMYHOJIOTUU

TIOZIXO/T, /IS PellleHusT
TIOCTaB/IeHHBIX 3a7iau

1 OHEHOYHBIE MATEPUAJIbI, HEOBXOJINMbIE

JUTA OLIEHKHY 3HAHWI, YMEHUN Y1 HABBIKOB JJEAATE/IbHOCTH
B ITPOIIECCE OCBOEHUSA JUCIIAITI/IMHBI

Tabnurja 2 — @opMypyeMble KOMITETeHIN

O11eHOUHbIe
Kog v HamMeHOBaHUe Kog v HaMeHOBaHWe UHAMKATOpa JOCTHXKEHHUS MATEpHASI
KOMIeTeHLUU KOMIIeTeHLIUU (YaCcTh KOMIIeTeHLUN)
Y CpeJCTBa
MOJYJIb 1
YK-1.1 -1 yk-1
3Harb:
-MeTO/ibl KDWUTHMYECKOr0 aHaiM3a U  OLIeHKU
COBpPEMEHHbBIX HayUHbIX [JOCTH)KEeHUM;
-OCHOBHbI€ TIPUHLIMITBI KPUTHYECKOTO aHa/Iu3a.
YK-1.2 UJ1-2 yk-1
YMetn:
-rojiyuaTh HOBbIE 3HaHUSI Ha OCHOBe aHasu3a,
YK-1 CHHTe3a U [p.;
Crniocobex -cobupaThb 1 00600111aTh JaHHBIE TI0
OCYILL[eCTBJISATh MOMCK, | aKTya/JlbHbIM HayUYHbIM TIpobieMaM, OTHOCSILAMCS
KPUTHYECKUM aHa/I3 U | K TIPOQ)eCCHOHATBHOM 00/1aCcTH; -OCYIIeCTBIISATh
CcuHTe3 UHpopMaluy, | MoucK uHdopManmu W pemieHdid Ha ocHoBe | CobecemoBaHue
TIPUMEHSTh JeNCTBUM, Pecdepat
CUCTEeMHBIY MIOAX0/, | 9KCTIepUMEHTa U OTIbITa.
[/1S1 peLLieHNst YK-1.3 N1-3 yk-1
TOCTaB/IeHHBIX 33/jau | Brazgets:
-icciefioBaHueM T1po6sieMbl  MpodeccoHaIbHON
J1esiTe/IbHOCTU C TIpUMeHeHreM
aHa/mM3a, CUHTe3a W JPyTUX  METO/OB
VHTE/JIEKTyalbHOU  /leATe/IbHOCTH; BbISIBJIEHUEM
nipo0JieM U MCTI0/Ib30BaHUEM a/IeKBaTHBIX METO/I0B
JJ1S1 UX peLleHus;
-JIeMOHCTPUPOBaHUEM OLIEHOYHBIX Cy)K/IeHUH B
pelieHnY TIPO6IeMHBIX TIPO(deCcCHOHATbHBIX
CUTYaLUi.
MOAY/JIb 11
VK-1 YK-1.1 UO-1 yk1
Criocobex 3uarb:
-MeTOJbl KPUTUUECKOTO0 aHalv3a W OLIeHKU
OCYIL[eCTBJISITh TIOUCK, -
KDMTHNECKH aHAT3 1 COBpeMeHHbBIX HaYUHbIX [JOCTHKEHU;
-OCHOBHbI€ TIPUHLUIBI KPUTHUECKOTO aHa/Iu3a.
CUHTe3 HHOopMaLUH, CobecesoBaHue
YK-1.2 UJ-2 yk-1
TIPUMEHSITh Konnoksuym

CHUCTeMHLIHN MoAxo/,
AJIS pelieHns
IMMOCTaBJ/IEHHEIX 3aa4

Ywmerts:

-ToJlyuaTh HOBBIE 3HAHUSI Ha OCHOBE aHajM3a,
CHHTe3a U [Ip.;

-cobupath ¥ 000011aTh JaHHBIE T10

aKTya/IbHbIM Hay4YHbBIM MPOoO/IeMaM, OTHOCSIIUMCSI
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K TmpocdeccroHanbHONM 00/1acTH; -OCYIIeCTBSTh
NMoucK wuHPOpMAalUM U pelleHUu Ha OCHOBe
JeMCTBUH,

9KCMepUMeHTa U OIbITa.

YK-1.3 U-3 yk-1

Bnagets:

-hCCieloBaHeM TIpoOsieMbl  TTpOdheCcCHOHATEHOM
JesiTeIbHOCTU C TIpUMeHeHreM

aHaiM3a, CHAHTe3a W JPYyrUX  MeTOJOB
VHTe/IJIEKTyalbHOU  /leATe/TbHOCTH; BbISIBJIEHUEM
npo6JieM U UCTI0Ib30BaHUEM a/leKBaTHBIX METO/IOB
ISl UX pelleHus;

-IeMOHCTPUPOBaHKEM OLIEHOUHBIX CYKJ€HU B
peltieHUH IPO6/IEMHBIX TIPO(eCcCHOHATbHBIX
CUTYaLUi.

MOJYJIb III

YK-1.1 UJ-1 yk-1

3HaThb:

-MeTOAbl KPUTHUUYECKOTO aHaau3a U
COBPEeMEHHbBIX HayUHbIX OCTHXXKEHUH;
~-OCHOBHbI€ TIPUHLIUIBI KPUTAUECKOTO aHa/In3a.
YK-1.2 -2 yk1

YMeTh:

-[10JIyyaTb HOBble 3HaHMUSI Ha OCHOBe aHa/Iu3a,

OLIeHKH!

YK-1 CHHTe3a U [p.;
Crniocobex -cobupaThb 1 00600111aTh JaHHBIE TI0
OCYLL[eCTBJISATh MOMCK, | aKTya/JlbHbIM Hay4YHbIM TIpOOeMaM, OTHOCSIIAMCS
KPUTHUECKUM aHa/M3 U | K TIpodecCOHaIbHOM 0bmacTu; -ocyiiecTsnsith | CobecenoBaHue
CUHTe3 MHpOpMalLMY, | MOMCK WH(OpMalMM W pellleHWd Ha OCHOBe | HauBUAYyanbHOe
TIPUMEHSITh JieicTBUM, 3aJjaHue
CUCTEeMHBIY MIOAX0J, | 9KCTIepUMEHTa U OTIbITa. Pecepar
[/1S1 peLLieHNst YK-1.3 N1-3 yk-1
N0CTaB/IeHHBIX 337iay | BrageTs:
-icciefioBaHueM T1po6sieMbl  MpodeccuoHaIbHON
[esITe/IbHOCTU C IPUMeHeHreM
aHa/iM3a, CUHTe3a W JIPyTUX  MeTO/|OB
VHTeJ/UIeKTYa/lbHON  /leATeNIbHOCTH; BbISIBIEHUEM
nipo0JieM ¥ MCTI0/Ib30BaHUEM a/IeKBaTHBIX METO/I0B
JJ1s1 UX peLleHus;
-JIeMOHCTPUPOBaHUEM OLIEHOYHBIX Cy)K/IeHUH B
perieHUH TIPO6IeMHBIX TIPO(heCCHOHATBHBIX
CUTYaLUi.
VK-1 Mogayns IV
A YK-1.1 -1 yk-1
Criocobex A-ly
3Harb:
OCYIL[eCTBJISITh TIOUCK,
. -MeTOJbl KPUTUUECKOrO0 aHalv3a W OLIeHKU
KPUTUUYECKUM aHa/ln3 1 <
COBpPEMEHHbBIX HayUHbIX [JOCTH)KEeHUH;
CUHTe3 HHOopMaLUH,
-OCHOBHbI€ TIPUHLUIBI KPUTHUECKOTO aHaIn3a. TectrupoBaHue

MMPpUMEHSATDb
CHUCTeMHLIHN MoAxo/,
AJIS pelieHns
IMMOCTaBJ/IEHHLIX 3aa4

YK-1.2 NJ-2 yk1

YMmeTs:

-[I0J/lyyaTh HOBbIE 3HAaHWsS Ha OCHOBE aHasu3a,
CUHTe3a U [Ip.;
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-cobupaTh ¥ 0000111aTh JJaHHbIE TI0

aKTya/IbHbIM Hay4YHBIM MpoOieMaM, OTHOCSIIIUMCST
K mnpodeccroHanbHON 00/1aCTH; -OCYILeCTBISTh
MoUCK uWHPOpPMAI[MM U pelleHu Ha OCHOBe
JeMCTBUH,

9KCMepUMeHTa U OIbITa.

YK-1.3 U/1-3 yk-1

Bnagets:

-hCCieloBaHeM TIpoOsieMbl  TTpOdheCcCHOHATEHOM
JesiTeIbHOCTU C TIpUMeHeHreM

aHa/imM3a, CUHTe3a W [JPYTMX  MeTO/OB
VHTe/IJIEKTyalbHOU  /leATe/TlbHOCTH; BbISIBJIEHUEM
npobJieM U UCTI0Ib30BaHUEM a/IeKBaTHBIX METO/IOB
ISl UX pelleHus;

-JIEMOHCTPUPOBaHUEM OLIEHOYHBIX CyK/IeHUH B
pelieHny Po6/IeMHBIX TPO]eCcCHOHATbHBIX
CUTYaLuH.

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

Tema 1. HPEJI[MET U 3ald9d HMMYHOJ/IOTUH, UMMYHOJIOTHA KdK HdyYKd

Bonpocs! ass onpoca

1.IlpegmeT u 3ajauv COBpeMEHHOM UMMYHOJIOTUH.

2.0npefenenue NOHATUA «<AMMYHUTET».

3.Acropusi pasButus ummyHosioruu. WccnenoBanusi O. [[xenHepa. Jlyu Ilactep -
OCHOBOIIOJIO)KHUK UMMYHOJIOTHH.

4.Bo3HuKHOBeHHe HMH(eKIMOHHOU MMMyHonoruu (U.M.Meunukos, I1.0paux, XK. Bopze,
K. Jlangumirelinep). OTKpbITHe uUMMYHosoruueckoi TtosnepaHTHoctu (I1.MepaBap, f.I'aiek).
OTKpbITHE CHUCTEMbI AHTUIEHOB TrUCTOcOBMecTMMOCcTH uenoBeka (MK. locce). PaGoTtbl M.
Bepnera.

5.Pa3BuTHe oTeuecTBeHHOM MMMyHosioruu (M1.1.MeunvkoB, H.®.I"amanes, JI.A.3unb6ep,
P.B.Iletpos, B.JI.Tpounkuii, B.M.Uymakos, B.M.)Knanos, B.B.Anmxanapujze, I1.H.Kocskos,
[1.®.3ppopoBckuii, B.M.Vodde u fp.).

6.Jictopuueckye 3Tarnbl pa3BUTUS asuleprojiorud. Bkjaj, oOTeueCTBeHHBIX Y4YeHbIX B
passutve ameprosiorud (U.M.Meunukos, I'.Il1.Caxapos, A.A.CuporunuH, A.A.Boromonet,
A.I.Apo).

7.Jlaypeatsl HobeneBckoi mpeMuu 1o (GHU3UOIOTUU U MeIULIMHE, YIOCTOeHHBbIe Harpa/ibl
3a OTKPBITHS B 00/1aCTH UMMYHOJIOTUH.

8.0cHoBoI10/MararoIe OTKpbITHs, He yAocToeHHbie HobeseBCcKoli TIpeMumu.

Tembl pedepaToB
1. «Po/ib 0TeueCTBeHHBIX YYeHbIX B Pa3BUTHHA HMMYHOJIOTHI»,

2. CocraByienue npe3enranuii «HobeneBckue 1aypeaTsl B 00/1aCTH KMMYHO/IOTHI»

Tema 2. IToHATHE 00 HIMMYHHOH CHCTeMe

Bonipocsl A5 onpoca

1.VIMMyHHas1 cucTemMa Kak COBOKYITHOCTb OPraHOB, TKaHel U K/IeTOK, OCYLL[eCTBJISIOLINX
MMMYyHO/I0Tuueckre GyHKUWH. LleHTpanbHble U epudepryeckre opraibl UMMYHHOU CUCTEMBI.

2.KOCTHBII MO3T KaK UCTOYHHK KJIETOK UMMYHHOMN CUCTEMBI.




3.Tumyc — cTpoeHHe, poib B pasBUTUM U ceneKUUd T-1uMOLMTOB, CeKpeTOpHast
(GbyHKUMsA, CTPyKTypa W OHojiorueckasi pojib TOPMOHOB THMYyca; IpoOsieMa BHETUMYCHOTO
paszButust T-mMMQOLUTOB.

4.JlumbaTrueckre y3/bl U cefie3eHKa — CTpoeHue, T- u B-K/ieTouHble 30HbI.

5.JlumdongHble CTPYKTYphl KOXXM M CIHU3UCTBIX 000JI0UEK — CTPYKTypHpDOBaHHAs M
middy3Hast muMdouniHas TKaHb, crieliudurka pacripegenerus T- u B-mumMdbo1UToB, JeHAPUTHBIX
KJIeTOK.

6.Posib meueHr B UMMyHUTeTe. MUKpPOOKpYyKeHHe UMGOLUTOB — auddepeHLMaLivs
CTPOMa/IbHbIX KJIETOK B Pa3/TMUHBIX TUM(POUIHBIX CTPYKTYpax.

7.JlumdouuT - LleHTpanbHasi purypa B MMMYHHO#U crcTteMe. CoBpeMeHHbIe Mpe/CTaB/IeHus
0 pa3BUTUU TUM(OLIUTOB.

8.IlpeacraBneHure 0 CTBOJIOBOM (po/j0Haua/IbHON) KPOBETBOPHOM KileTKe. IIporcxoxaeHue
CTBOJIOBOU KJIETKH, e XapaKTepHUCTUKU. LIUpKy/sa1us CTBO/IOBOW KJIETKU.

9.Mogenu u3ydeHusl LIUPKYJISLIMA CTBOJIOBBIX K/IE€TOK U TUM(OUJHBIX KJIE€TOK (OpraHu3Mbl
rapabyOHTHI, JIydeBble XMMephl U Ap.). Murpauusi CTBOJIOBBIX KJIETOK B JIMM(OHJHBIE OPTaHbI.
Kosonneobpasytoirasi CriocobHOCTb CTBOJIOBBIX K/IETOK, MeTO[| Ce/ie3eHOUYHBIX KOJOHWMA U UX
3HaueHue B UMMYHOJIOTUH.

10.ITouaTie o TIpeAllleCTBeHHUKax T- #W  B-mumdoiuToB, HMX XapaKTepUCTHKa,
naeHTruuKaLus. TUMyC3aBUCUMBIN MyTh pa3BUTHsL TUMGOLUTOB (T-K1eTKu).

11.Ponnukysnsl Knapka, Tesnsia ['accans.

12.0cHoBHBIe 3Tanbl AuddepeHIUPOBKHA T-K/IeTOK B THMyCe, 3HaueHHWe CTPOMasbHbIX
3/IEMEHTOB, 3TUTEeNUAbHbBIX, JeHAPUTHBIX K/IeTOK, MaKpodaros.

13.T-knerounsiii peyentop (TCR).

14.OH0KpUHHas (YHKLMS TUMYycCa, TymopajibHble (akTOpbl TUMyca. Mwurpaius u
paccenenve T-nuM¢oLUTOB B opraHu3Me. TUMyc3aBUCHMbIe 30HBI Neprdepuyeckux OT/e/IOB
MMMYHHOMN CUCTeMbI (Ccene3eHKa, TuM(aThuecKre y3/bl U Ap.).

15.0cobeHHOCTM  MMM(OUIHBIX  CKOIJIEHHWH, AaCCOLMUPOBAaHHBIX CO  C/IMU3UCTHIMHU
000/10YKaM¥ B KHIIIEUHUKE, JIETKUX, MOUETIOJIOBOM CUCTEMeE, KOXKe U T..

16.Posib B UMMyHUTETE Ceie3eHKH, TUM@aTUUeCKuX y3710B, MUHJA/IUH U PYTUX TKaHeh
nepudeprueckoro oTAesia MUMMYHHOM CHCTeMbI, UX MOp(hoJiornyeckre 0COOeHHOCTH.

17.3HaueHyie JI0KaJIbHOT'O 3BeHA B OCYILLIeCTBJIeHUM UMMYHHBIX IIPOLIeCCOB.

18.PeLivpKy/nisiliist 1 XOMUHT JTUM(OLIUTOB — MYTH PeLUPKY/ISLUN, MeXaHU3Mbl XOMHUHTa,
pO/b  MOJIEKY/l aJresvd M XEeMOKMHOB B pacrpefie/leHUM J/AUMQOLIUTOB B OpraHu3Me,
0Cc0OeHHOCTH pacripe/ie/ieHrs HAUBHBIX JTMM(MOLIUTOB U K/IEeTOK MaMsITH.

19.06HOBNEHUe KJIETOK MMMYHHOM CHUCTEMBI — CPOK JXM3HU DPa3/IMUYHBbIX KJ/IETOK, €ro
M3MeHeHUsI 110C/ie KOHTaKTa C aHTUTeHOM, MeXaHU3M 3JIMMUHALIMY CTapbIX KJIETOK.

20.T- u B-numdoruTel, UX XapakTepUCTHWKA, MeToAbl HAeHTU(UKauuu. [loHsTHE O
cyornonynsimusix T- v B-mumdonmros: T-xenmeps! 1 u 2 tunos, T-cynpeccopsl, T-kunnepsi, B-
Cyripeccopsl, B-xesmnepbl, 0CHOBHbIe XapaKTePUCTHUKH, POJIb B UMMYHHBIX IIPOL{eccax.

21.ITpyHLMITBI TOMYYeHUst TMMGOLIUTOB M3 KPOBH, TUMOBbI, TMM(POUJHBIX OPraHOB.

22.Metopb! Ky/JIbTHUBUPOBAHUS JIUM(OLIUTOB.

23.bnactrpancdopmariusi  MMMQOLMTOB, TIOCTAHOBKA peakLu, Mopdosornyeckve Hu
broxuMHUecKre U3MeHeHUs], 3HaueHe MUTOT@HOB 1 aHTHUTeHOB.

24.CMmeriaHHas Ky/ibTypa JUMQOLIUTOB, TIPUHLIUIT MOCTAHOBKM, 3HAUeHWe TeHeTUUeCKUX
pa3uuri MeXy JOHOPOM U peLiineHTOM. MOHOK/IOHa/IbHble aHTUTe 1A K TUMQOLMTaM.

25.JTonstue o NK- u JIAK-numdouurax, npupo/a, XxapakTepucTyka, UeHTudrKaLus, ux
POJIb B UMMYHHBIX pPeakLUsX.

26.K-kn1eTky, (peHOMEH aHTHTe103aBUCUMOM K/1eTOYHOM LIUTOTOKCUYHOCTH.

27.Ponp MakpoaroB B HMMMYHHOM OTBeTe. XapakTepuCTMKa M TreHe3 Makpogaros,
MapKepbl, perienTopbl. ®yHKIIMOHa/IbHbIE CBOMCTBAa Makpo(daros.

28.ITonyueHue MakpodaraabHbIX K/I1e€TOK. JleHApUTHbIE KIeTKH.



29.Ponb HeUTpPO(dUIOB, TYUHBIX KJ/IETOK, 0a30(hu/IoB, 303UMHO(WIOB, STUTETUOIUTOB,
TPOMOOLIMTOB, 5PUTPOLIUTOB B UMMYHHBIX peaKLMsiX U BOCIIaTeHUH.
30.1iMMyHO-HelpO-3H/JOKpPHHHBIe CBS3U. BrMsHMe pa3/MUHbIX TOPMOHOB Ha UMMYHHYIO
cucteMy (TIOI0BBIX, KOPTUKOCTEPOUHBIX, TAPEOUHBIX U JIp.).
31.Ctpecc u nMMyHuTeT. HelpoTpaHCMUTTEpHBlE CUCTEMBI M WX PO/Ib B peryJsLyu

VMMYHHBIX [TPOLIeCCOB.

Tabnuna 3 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMIIETEHI[UH

Koa n HaumeHOBaHMe
WHWKATOpa JA0CTW)KEeHHs
KOMITeTeHLIUM (YacTh
KOMIIeTeHL1M)

Kputepuu orieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMIETeHL1M)

Ha 6a30BOM ypOBHe

Ha MOBBIIIIEHHOM YDPOBHE

COOTBETCTBYET OL|eHKe
«y/IOB/IETBOPUTEILHO»
50-64% oT
MaKCHMaJbHOro Oasa

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

MaKCHMaJIbHOTo Oasiia

COOTBETCTBYET
OLIEHKE «OT/IMYHO»
86-100% ot
MaKCHMa/IbHOTO
6asna

YK-1.1 UJ-1 yk-1 He coBceM TBepAo | 1) TBepgo  ycBows | 1) rybOKO M TIPOUHO
3HaTb: B/IaJleeT TNPOrpaMMHbBIM | TIPOTPaMMHBIN yCBOWJ MaTepuan B
-MeTOo/bl KPUTUYECKOTO | MaTepuasiom, 3HaeT | MaTepuas, FPAMOTHO U | IOJTHOM obbeme,
aHamM3a u OL|eHKHU | OCHOBHbIE TI0 CYLL[eCTBY M3/laraeT | MCUepIibIBarolle,
COBpPEMEHHBIX HayuHbIX | TeOpeTHUUeCKUe ero 6e3 | rpaMOTHO u
JOCTHDKEeHU; T0JIOYKeHUSI U3yuaeMoro | CyIeCTBeHHbIX JIOTUUECKH  CTPOMHO
-OCHOBHbIE MPUHLMIBI | Kypca, obmagaer | oIMOOK, TIPaBU/IBHO | €r0 M371araer, UeTKO
KPUTUUYECKOT0 aHa/In3a. JI0CTaTOYHBIMU JJisl | TIpUMeHsieT ¢dbopmynupyer

YK-1.2 N-2 yk1 MPOJIO/KEHUS TeopeTUuYeCcKue OCHOBHBIE  TIOHATUS,
YMeTs: o0yueHwUst U | TIOJIOXKeHHsI TIpY | IPUBOAUT

-MI0/ly4aTb HOBbIE 3HAHUS | MpeACTosILen pellieHUM KOHKPETHBIX | COOTBETCTBYIOLME
Ha OCHOBe aHasm3a, | mpodeccuoHaIbHOU 3a7ay, C HeOObIIMMY | TIPUMEDLI, YBEPEHHO
CUHTe3a U [Ip.; JesiITe/IbHOCTH, MOTPELLHOCTSMU BazieeT

-cobupath ¥ 000011aTh | 3HAHUSIMUA. BBITIOHSIET | IPUBOJUT MeTO/I0/I0THeH,
JlaHHbIE TI0 TeKyIue 3ajanusi, | GOpMyTUPOBKU crniocobeH K
aKTyalbHbIM HayYHbIM | YCTaHaB/MBaeMble oripejiesieHU, He | 00001eHwHto,
npobsieMaM, OTHOCSIIMMCS | TpadUKOM  y4eOHOrO | ZOTTyCKaeT aHau3y;

K npoeccroHanbHOM | mponecca. [Ipu oTBeTax | CyliecTBeHHbIX 2) cBOOO/THO
obmacTv;  -OCyIIeCTBJISATh | IOMYCKaeT HETOYHOCTeN TIpU | OPUEHTUPYeTCs B
NMoUCK  MHGOpMAalMM U | MaJIOCYILeCTBEHHbIe BbIOOpE u | teme «[Ipeamer wu
pellieHui Ha OCHOBe | MOTPeIIHOCTH, 000CHOBAaHHOCTH 3ajaun

JlefCcTBUM, VCKa)KeHUs JIOTUUeCKO | MeToZioB pelleHrsl | UMMYHOJIOTHH.
JKCIepUMeHTa U OIbITa. roc/ieloBaTeIbHOCTH 3a/ay; NMMmyHonorusi  Kak
YK-1.3 UJ-3 yk1 1pu V3JI0’KeHUU | 2) BrajieeT MeTO/aMHU | HayKa», B/IajieeT
Bnagets: MaTepuasna, HeTOUHYIO | MCC/e/JOBaHMUs, OCHOBHBIMU
-hccnejoBaHreM TIpob/ieMbl | apryMeHTaL[|io yCTaHaBJ/IMBaeT MeTo/laMH,
ripoeccroHaNbHOM TeopeTuYeCcKUx BHYTpEHHUe U | cnocobamu u
JesiTeTbHOCTU C | monoXxeHUH Kypca, | MeXrpeJMeTHbIe cpeACTBaMu
rpuMeHeHleM WCTIBITHIBAET CBSI3U, yMeeT | MOy4YeHus,

aHasi3a, CUHTe3a W JIPYTUX | 3aTPyJHeHUs TIpU | yBSI3bIBaTh TEOPUIO C | XpaHEHWUs,

MeTO/I0B pellleHuM  [AOCTaTOYHO | MPAKTUKOM; nepepaboTKH
VHTeJITIeKTya/IbHOU CJIO’KHBIX 3a/1ay. 3) o xoAy W3/oKeHUs | UHGOopMaLu
J1esiTeIbHOCTH; JIOTTyCKaeT 3) ymeeT
BLISIBJIEHWEM TIpoOsieM U HeOo/bIIIMe TPoOesbl, | UCTIOMh30BaTh 3HAHUM
HCI0/Ib30BaHEM He HCKayKaroll[ye | MHOCTPaHHOT0 u
a/leKBaTHBIX METO/IOB /IJisi CoZlep>KaHusi OTBeTa. JIATUHCKOTO  SI3bIKOB
WX pellleHus; JU1st MoJTyueHust




-JIeMOHCTPUPOBaHUEM
OLIeHOYHBIX CY)K[€HUM B
pelleHHuH Po0/IeMHBIX
ripoecCcroHaNTbHBIX
CUTYaLUM.

“H(popMalu1

rpodeccroHabHOTO
XapakTepa u3
HMHOCTPaHHBIX u
0TeyeCTBEHHbIX
HMCTOUYHUKOB nipy
oripefie/ieHUU 3a/jad U
HarpaBJ/IeHUH
MMMYHOJIOTHH, a TakK
xe TIPUBO/TUT
MIpUMepbI
MEe>XyHapO/HbIX
KOHTaKTOB Jist
TOBBILLIEHUS
rpodeccuoHaIbHOTO

ypoBHSI ¥ oOMeHa
OTIBITOM;

4) 0CO3HaeT
COLIMA/IbHYIO
3HaUMMOCTb  CBOEeW
Oyayiieli mpodeccuw,
00/1ajaeT  BBICOKOM
MOTUBaLIen K
BBITIOJTHEHUIO
ripoeccrioHabHOM
JlesiTeNIbHOCTH

5) riybOKO 3HAaKOM C
WCTOpHUEN  pa3BUTHSA
“MMyHoJjiorueit. [1pu
3TOM YeTKO
rpeJiCTaB/sieT  poJib
OLIeHKU TIPUPO/IHBIX U
COLIMa/IbHO-

X035 CTBEHHBIX
(hakTOpOB B pa3BUTUU
0osie3Hell JKUBOTHBIX,
3HaYeHUU KOPPeKLUH,
1 TpodUIaKTUUeCKUX
MepOIpUITUN o
ripe/lyrpexieH 0
VMH(EKLMOHHBIX,
rapasuTapHbIX u
HeH(MeKIIMOHHBIX
MaToJIOTUH.

6) TOKa3as
CIoCOOHOCTh u
TOTOBHOCTD
OCYIIeCTB/ISATE  COOP
HayuyHOU
vH(dopMaLuy,
yuacTByeT B HayUHBIX
JIUCKYCCUSIX,




BBICTYIIA C
JOK/1aZlaMy W
COO00IIeHUAMU 1o
JIaHHOM TeMe;

7) ymeeT
aHaJIM3UPOBaTh
3aKOHOMEpPHOCTH
(yHKLMOHUPOBaHUS
OpraHOB U CUCTEM
OpraHu3sMma;

8) criocobeH
OCYLLeCTBJISITh MTOMUCK,
KPUTUUECKUM aHasu3

“H(pOpMaLUH,
TIPUMEHSITh

MOZAYJIb 11
Tema 3. MexaHU3MbI HMMYHUTeTa. AHTHUT€Hbl H HMMYHOILJI00Y/THHBI

Bonpocs! ans onpoca

1.0mpegenenve UMMyHHUTeTa. BpokaeHHBbI WUMMyHUTeT. OCOOEHHOCTH U Pa3/Huus
BPO’KJIEHHOTO U TIPUOOpeTeHHOro (alanTHBHOI0) MMMYHHTETa.

2.DakKTopbl, OMOCpeAyIoIie UMMYHOJOTMUecKre peakMM pas3HbiX (OpM HMMYHHUTETA.
du3nueckue, r'yMoOpasbHble U KJIeTOUHbIe ()aKTOPbl BPOXKAEHHOI0 UMMYHHTeTa.

3.Hecnetmuueckre ¢(akTopbl 3amuThl (0apbepHble CTPYKTYPbl KOXKHU M CJM3HCTBIX,
reueHb, ocTpodasHele OesKy, CeKpeTbl M OWOJIOTUYeCKHe JKUJKOCTH OpraHu3Ma, (epMeHTHl,
JIM30LIMM, TPOMepAuH, BOCIMaIUTe/bHble peaklUyd, MUKpodopa OpraHvdsma), HUX pOJib B
COTIPOTHUBJIIEMOCTH OpraHu3Ma K MH(eKLMsM, NMPUHLIMIIMA/IBHOe OT/IMUYMe OT CHelu(puuecKux
VMMYHHBIX (DaKTOPOB.

4.@aroyurapHas peakLus, KJIeTKU ee OCYLIeCTB/SLMe, HUX IPOUCXOXK[EeHue U
I depeHIIMPOBKa.

5.0CHOBHbIe 3Tarbl U MexaHU3MbI (ParouTosa.

6.Kucnopozo3aBucrmMas ¥ KUC/I0PO0He3aBUCUMas IMTOTOKCUYHOCTb.

7.AHTU(AaroyTapHbie CBOMCTBAa MUKPOOOB.

8.Cucrema KOMIZIEMEHTa M ee POJIb B 3allJUTHBIX U Pery/IsITOPHBIX peaKLUsX.

9.Knaccuyeckuil ¥ anbTepHaTUBHBINM MyTH aKTHBALIMA KOMIIJIEMEHTA.

10.Cucrema ecTeCTBEHHOM IMTOTOKCUYHOCTU (HaTypasibHble KW/LIepbl, WHTep(epoHbI
o,B,7)-

11.IMMyHUTeT B OHTO- U (pusoreHese.

12.Anturensl. OnpezesieHre U XapaKTepUCTUKA BeIeCTBa KaK aHTUreHa.

13.Xumuueckas rpupoja aHTUreHa.

14.TloHsiTHE Uy>KePOJHOCTH, aHTUT€HHOCTH, UMMYHOT€HHOCTH, CIIELU(UIHOCTU aHTUTeHa.

15.XapakreprucTika MOJIEKYll C aHTHTeHHbIMHA CBOWMCTBaMH (0esiku, TO/IMcaxapyu/pl,
JIMTIOTIONMCaxapyabl U JIp.).

16.ITonHBIE U HETIOIHbIE AaHTUTeHBbI. ['arTeHsI.

17.CTpyKTypa MakpOMOJIeKY/bl aHTUr€Ha. AHTUTEeHHbIE [leTepMUHAHThI (MUTOIBI) U UX
posib B (hOPMUPOBAHUH CrIeLM(PUUHOCTH aHTHUT€HOB.

18.Tumyc3aBrcHMbIe U TUMYCHE3aBUCUMble aHTUTeHBI.
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19.MHoroobpa3ue aHTUTeHOB. AyTOaHTUT€HBI.

20.AHTUTeHHBIE CTPYKTYPhI OaKTepyii, BUPYCOB U IPYTHX MUKPOOPTaHHU3MOB.

21.AnnepreHsl, oripefiejieHe W XapaKTepUCTHWKa. PacrpocTpaHeHWe B OKpY’Karollen
cpefie. BuITOBBIE, SMIH/IepMaribHBIe, MTHILEBbIe, MblIbLieBble U MUKPOOHbIE asjiepreHsbl.

22.AnnepreHsl J€KapCTBEHHOW MPUPO/bI U MPOU3BOACTBEHHOIO TIPOUCXOXKIEHUS.
23.M130aHTUreHbl: CUCTeMa AaHTUI'eHOB SPUTPOLIUTOB, JUMQOLMTOB, TI'PaHYJ/IOLUTOB,
TPOMOOLIUTOB.

24. AHTUTeHbI TUCTOCOBMECTUMOCTH Ye/I0BeKa U KUBOTHBIX.

25.OMbpuocneruprueckrie aHTUTeHbI.

26./cKyCcCTBeHHbIe aHTUTeHbl, X TUIIbl, XUMHAUYeCKas IIPUPO/ia, [IPUMeHeHue.

27.Jranbl 6uoTpaHchopMaLii aHTUTeHa TIPU BBe/IEHUH B OPTaHU3M.

28.1iMmmMyHOT/100y/TMHBI (QHTHUTEJIA), OTIpe/ieIeHue.

29.KseTrouHble OCHOBBI ~aHTUTe/IOTeHe3a, MPUPOZA K/eTOK, CHUHTEe3UPYKIIUX U
CeKpeTHUPYIOIMX aHTUTena. B- mumMdoLuT - npe/iiecTBeHHUK aHTUTEN000pasyonmx KIeToK.
Ilytu puddepentypoBkr  B-muMdonuTa, poiab TOBEPXHOCTHBIX ~ MMMYHOTIOOY/THHOB.
brocuHTes aHTUTe/1, POJIb BHYTPUK/IETOUHBIX CTPYKTYP.

30.MeTo/bl BBISIBJIEHUSI aHTUTEN000pa3yIoIMX K/IE€TOK (MEeTOJ, JIOKaJTbHOTO TeMOJiM3a B
arapo3se, HerpsiMoi 1 TIpSIMO MeTOJ, UMMYHOQUIFOOPeCLIeHLIUU U JIp.).

31.CnelpYHOCTD U reTeporeHHOCTb aHTUTe.

32.ApdUHHOCTEL ¥ aBUAHOCTb.

33.[luHamMyKa aHTUTe/IoreHe3a B MMMYHHOM OTBeTe.

34.VIMMyHOT/100y/TMHOBAsI IPUPO/Ia AaHTUTEJI.

35.Xumuueckasi CTPYKTypa aHTWUTeJ, CXeMa CTPOEHHs MOJIeKY/bl MMMYHOTJ/IO0Y/IrHa,
JIeTKHe U TspKeJible 1ieNy, BapruabesbHble 1 KOHCTAaHTHbBIE JOMeHbl. AKTHUBHBIM LIEHTP MOJIEKY/IBI
aHTUTeJI.

36.M3otunms. Kmaccer u cybkimaccel ummyHornobymmHoB (IgM, IgG, IgA, IgE, IgD),
0Cc00EHHOCTH CTpPOeHHUs], (PU3UKO-XMMHUYeCKHe CBONCTBA, (YHKL[MOHA/TBbHOE 3HaueHWe Ka)KI0ro
KJlacca IMMYHOTJIOOY/IMHOB.

37.Annotunus. UanoTunus, WaMoTUIT-aHTUMAMOTUITNYECKOe B3auMO/leHCTBHe.

38.AHTHUTEeHHAas XapaKTepHUCTHKAa IMMYHOT/I00y/TMHOB.

39.9¢dexTopHBIE MEXaHU3MbI TYMOPaIbHOIO UIMMYHUTETA.

40.MoHoK/I0Ha/IbHbIe aHTHUTeNa, paboTel k. Kenepa, C. MusbcTeliHa.

41.0mpepenenye, XapaKTePUCTUKA, TIPUHLIUIIBI TTOJydeHUs] TUOPUOM, BO3MOXXHOCTH M
00/1aCTh MPUMeEHEeHUSI.

42 VImMyHOnoruueckue (peHOMeHbl, OCHOBaHHbIe Ha B3aUMO/EMCTBUM aHTUI€H-aHTUTEJIO:
arryIlOTUHALWS, TNpeLunuTanus, J/U3UC, HeWTpaausauus W [p., UX UAeHTU(UKaLVsL.
B3aumogeiicTBue aHTHTeNa C KOMIUIEMEHTOM.

43.1IUTOTOKCHUeCKOe [IeMCTBHE aHTUTe.

44.JIuM(pOLIMTOTOKCUYECKUI TECT B UMMYHOJ/IOTHH.

45.1lutoubHbIe aHTUTeA, UX 3HaUeHUe B (paroLurose.

46.VImMyHOIM (P Y3MOHHBIN aHaIM3 B UMMYHOJIOTUH.

47 VImmyHo3/1eKTpodopes, MPUHLIUI MeTo/[a, 00/1aCTH ero pUMeHeHMsI.

48.0mpesienieHre KOHL[EHTPALMKM UMMYHOTJIOOY/TMHOB B CHIBOPOTKE KPOBU M B JKUJKOCTSIX
METO/IOM pajiianbHON UMMYHOAUbDY3UH.

49.CoBpemMeHHble METO/bl, OCHOBaHHble Ha B3aUMOJENCTBUM AaAHTUT€H-aHTUTEJIO:
MMMYHO(JIFOOPeCLIeHTHbIM,  paZjMOMMMYHHbIM,  WMMYHO(EpPMEHTHBIM;  MPUHLUIBl  UX
TIOCTaHOBKU, 00/1aCTH NPUMEHEeHMS.

50.MimmyHocop6umst. OnpefenieHre, BUbl M XapaKTePUCTHKAa IMMYHOCOPOeHTOB, 06/1acTi
TIpPUMEHEeHUS.

51.'eneTnka WMMYHOT/IOOYNMMHOB. CTPYKTypHble TeHBbl TSDKE/NbIX W JIETKAX Lierei
MMMYHOT/I00y/TUHOB, X TIeperpyIimupoBKa.

52.ITpupoza pasHooOpasus antutesn. Pabotsl C. ToHeraBbl.
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Tema 4. PeryisTopHbIe KJ1eTKH HMMYHHOU CHCTEMbI U UX TIOBEPXHOCTHbIE CTPYKTYPbI
(peuienTopbl, MapKepbl U JIp).

Bonpoce! g1a onpoca

1.0mnpesiesienrie ¢eHOMeHAa MEXK/JIeTOUHbIX B3auMOJelCTBUM. TpexkneTouHasi CxXxeMma
B3aMMOJIeNCTBUS KJIETOK.

2.PerynAaTtopHble T-K/IeTKA F'yMOPa/JIbHOTO U KJIETOUHOIO UMMYHHOI'O OTBeTa. T-xesrepsl 1
1 2 TMnoB, T-cympeccopsl, MPOUCX0XK/eHUe, CTPYKTYPHBIE U (DYHKI[MOHATbHBIE 0COOEHHOCTH.

3.MexaHu3MbI CrieliU(pruUecKoro 1 Hecrel[i(ruuecKoro peryasTOpHOro JelCTBUs.

4.Metob! uieHTUhUKALIMY PeLIelITOPOB U MapKepOB UMMYHPOPETy/ISTOPHBIX T-K/eToK.

5.PerynsitopHblie B-mum@oLUThI, IPOUCX0KeHUe, BOSMOXKHbIE MeXaHU3MbI [1eHCTBUSI.

6.PerynsitopHasi akTUBHOCTh MakKpo(QaroB, MeXaHU3Mbl aKTUBUPYIOILEr0 U CYIPecCOPHOro
J1efiCTBYSI, TIPHUPO/ia PeryasTOPHBIX (PAKTOPOB.

7 KnuHuyeckoe  3HaueHWe  WMMYHOPETY/ISTOPHBIX  CyOrmomyssiiuid — TUMQOIUTOB,
B3aUMOCBsI3b MeXxy T-xenrepamu 1 U 2 TUIOB, Xe/IIIePHBIMUA U CYIIPECCOPHBIMU B/IUSHUSMU B
HOPMe U MPU Pa3/IMYHbIX MaTOJTOTUUECKUX COCTOSTHUSIX.

8.CTafii MMMYHHOrO OTBeTa: (aroLuTo3, MPOLECCUHI U Tpe3eHTalUsi aHTUreHa A-
K/IeTKaMM, paclio3HaBaHWe, aKTWMBalUs K/eTOK K/OHa, mposudepanus U AuddepeHLIMPOBKa
K/1eTOK-3()(PeKTOpOB.

9.deHOMeH JBOMHOTO pacrio3HaBaHus1, pabotel P. LluHKepHaress.

10.Crietiuuueckuii U HecrielfudrueCcKre CUTHAJIbI 7151 aKTUBALUU.

11.Mopdonoruueckrie M3MeHeHHsi B OpraHax Tepudepruueckoii UMMYHHON CHCTEMbI B
X0/le IMMYHHOI'O OTBeTa.

12.IlepBuUYHBII W BTOPUYHBIM TyMOpaJbHbIM  OTBeT. [lepeknroueHwe  cHHTe3a
UMMYHOTJIOOY/IMHOB C OJHOTO Kjacca Ha [pYyrod, pojib MyTal[iii B XO/e TOBBIIIEHUS
adbUHHOCTU aHTUTE.

13.®opmupoBanue T- 1 B-3pdeKTopoB U KNeTok namsiTH.

14.Penjenitopbl  (aAre3uBHbIE MOJIEKYJ/Ibl) HMMMYHOKOMITETEHTHBIX KJeTOK. CTpyKTypa,
OCHOBHbIe (DYHKLIMU, 3aBUCUMOCTb 9KCIIPeCCUU OT Pa3/nyHbIX (PAaKTOPOB.

15.CD-HOMeHKaTypa.

16.AnTUreHcrierduueckue peuentopbl T- U B-mMMQOIMTOB: UMMYHOTIO0Y/MHOBBIE,
TCR.

17.AnTurenHecneniiduyeckrie perenTopbl: K Fc-dparMeHTy WMMYyHOTJIOOY/IMHOB, K
KOMIL/IEMEHTY, LIUTOKMHaM, MeZiuaTopaM U T.J.

18.PeneniTropsl ¥ Mapkepbl cybnonysisiuii T- 1 B-muMdoruTos, KieTok MakpodaraabHo-
MOHOLIMTapHOTrO psifia. MIcrno/ib30BaHMEe MOHOKJ/IOHA/IbHOW TEXHOJIOTUM [1J1s1 UX UIeHTU(PUKALIUU.

19.®eHomen po3etrkoobpa3oBaHusi B uMmyHosioruu. E- u EAC-poseTkoobOpasyroiue
KJIETKH, UCTOPUs IpUMeHeHus1. Po3eTkoobpa3oBaHue B TeOH/ITMHOBOM TecCTe.

20.Apre3uBHble MOJIEKY/IbI u3 pasHbIX CeMeNCTB: CyrnepceMeucTBO
UMMYHOT/IOOY/TUHIIOZ00HBIX MOJIEKYJ/I, WHTErPUHBI, CEJI€KTHHBI, MYI[UHBI, T'OMOJIOTHUHbIE
®HO/DPH, memOpaHaccOlMUpPOBaHHBIE 3KTOMEPMEHTHI ¥ KOMITOHEHTBI SKCTParie/ITFO/ISIPHOTO
KOMILJIeKCa.

Tema 5. I'opMOHBI M1 MeAMAaTOPbI MMMYHHOM CHCTEMbI

Bonpocs! s onpoca

1.IMMyHO/IOTMYeCKU aKTHBHBIe ()aKTOpPbl BUIOUKOBOM ’Kesle3bl, KOCTHOIO MO3ra, JpYyTrux
OpraHoB MMMYHHOU cucTeMbl. VlcTopus Bompoca.

2.IlpyHLMOBI  TIO/IyYeHUsT UMMYHOLIMTOMEJMHOB, OCHOBHblE  (DHM3UKO-XMMHUUYECKHe
CBOMCTBa, MeXaHW3Mbl [EeUCTBUS, TeCTHpOBaHWe. JleKapcTBeHHble IperiapaTbl Ha OCHOBE
5KCTPaKTOB U3 IMMYHHbBIX OpPraHOB.

3./IMMyHOLIMTOKMHBI, UCTOPUSI OTKPBITHS, CUCTEMAaTH3aLIYs.

4.VIHTepnelKyHbI, KIeTKU-TIPO/IYLIeHThl, CTPYKTYPa, PYHKLMM B KIMMYHHBIX 1pOL{eccax.

5.Kononuectumynupyromne GakTopsl, KJI€TKU-NPOAYLIEHTbI, CTPYKTYpa U (DyHKLIMH.
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6.1iHTepdepoHs! a, B, ¥, KINeTKU-NPOAYLIEHTbI, CTPYKTYpa, GU3NKO-XUMHUUeCKHe CBONCTBA,
MeXaHU3Mbl [IelCTBUS, PO/Ib B MMMYHHBIX IIpOLieccax.
7.®@akTtopsl HeKpo3a onyxonu (PHO), KneTKU-TIpOAYLIeHThl, CTPYKTYpa U (PyHKLMU.
8.IMMyHOLIUTOKHHBI-XeMOaTTPaKTaHThI.
9.ITepcrieKTHUBBI UCIOIH30BaHHUSI PEKOMOMHAHTHBIX LIMTOKWHOB B KaueCTBe JIeKapCTBEHHBIX
TiperapaTos.
10.IlpocrarysianyHbl B UMMYHHBIX Ipoleccax. KivHuueckoe 3HaueHHWe TOPMOHOB U
Me/IMaTOPOB UIMMYHHOM CUCTeMbl, eliCTBHe UX Ha HEPBHYIO, SHJOKPUHHYIO U [pyrue CUCTeMbl
opraHusma.
Bonpocsl /15 Ko//I0KBHyMa
1.0cHOBHBIe BexXU B pasBUTHE UMMYHOJIOIUHU.
2.Ponb IxeHHepa, [Tactepa, MeuHUKOBa U [Ip. yUeHBIX B Pa3BUTUH UMMYHOJIOTUH.
3.MIMmmyHoorus U ee 3ajjauun
4.Cy1LIHOCTb ¥ POJIb UMMYHUTeETa
5.Buzbl uMMyHUTETa
6.Hecrneriudrueckue GakTopsl 3al{dThl. OTIMUKE UX OT UMMYHHBIX.
7.@arouuTo3. @yHKIUM (ParoLuToB.
8.Cucrema KOMILJIeMeHTa.
9.[TousTHe anTureHa (mo P. ITetpoBy). [Ipupoga u GyHKLMS aHTUTeHa.
10.ITpu3HaKu aHTUTE€Ha.
11.CtpoeHue aHTUTreHa.
12.Bupipl crieliipMUHOCTH aHTUTeHa.
13.AHTUTEHHOe CTpOeHHe MHUKpoOa.
14. AHTUTeHbI OpraHu3Ma JKUBOTHBIX.
15.AHTHUTreH I71IaBHOT'O KOMIL/IeKCa FTUCTOCOBMECTUMOCTH.
16.1lenTpanbHbIe U riepudeprueckre OpraHbl UIMMYHHOU cucTeMbl. DyHKI[H. OCOOEHHOCTH.
17.Cxema UMMYyHOI1033a.
18.XapakTeprCcTriKa MUMMYHOKOMITIETEHTHBIX K/IeTOK.
19.®opMBI UMMYHHOIO OTBeTa. AKTUBALsi UMMYHOLIMTOB IIPU UMMYHHOM OTBeTe.
20.TpexkieToyHasi Koonepauus Npyd F'yMOpPaJbHOM OTBeTe
21.TpexkiieToyHasi Koorneparys [pyu KJIeTOYHOM OTBeTe.
22 . MIMMyHoO/I0ru4eckasi ToJIepaHTHOCThb
23.IMMyHOI0TAY€eCKasi MaMsTh.
24.0npepenenue autures. [Ipupoga. @yHKLUM.
25.PeHOMeEH B3aUMO/IeCTBUSI aHTUTeHa C aHTHUTEe/IOM.
26.Ctpoenue, cTpykrypa Ig.
27 Knaccudukanus aHTUTe.
28.Xapakrepuctuka Ig G
29.Xapakrtepucrtuka Ig M
30.Xapakrepuctuka Ig A
31.Xapakrepuctuka Ig E u D
32.[luHamMMKa aHTUTEI000pa30BaHMUsl.
33.0cobeHHOCTH UMMYHHUTETA TIPU OaKTepUaTbHbIX HHPEKIHUSIX.
34.0cobeHHOCTH UMMYHHUTETa NP IPUOKOBBIX MH(EKIUSX.
35.Teopun UMMyHHUTeTA.
36.I1aronornyeckve UMMyHHBbIe peakijuu. CyTtb. OnpeseneHue. AjjiepreHsl.
37.MexaHu3M naTo/IoTMYecKuXx UMMYHHbIX peakiuii PI'3T, PT'HT.
38.Tunsl aniepruyecKnx peakivin.
39.IMmyHOAEDULIATHI.
40.AyTOUMMYyHHBIe ITPOLeCChI.
41.VIMMyHHBIM CTaTyC MOJIOJHSIKA.
42 TIpyHLMITBI IMMYHONPO(UIAKTUKN Y HOBOPOXK/I€HHBIX.
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43.ImmyHorpernapaThl. XapaKTepuCTHKa, Klaccu(ukariusi.
44 .TlpernapaTbl JJ1s1 IaCCUBHON MMMYHHU3aLIUU.

45.MOHOK/IOHa/IbHbIE aHTUTeJ1a. 3HaUeHue U IpYMeHeHue UX B BeTeprHapuu.

46.ITpernapaTbl A/151 aKTUBHOM UMMYHH3al[1H.
47.Ceposnoruueckye peakiuu. [IpyuMeHeHre UX B BeTepyHapuu.
48.PA, ee pa3HOBHUJHOCTH. CxeMa IMOCTAaHOBKU U yYeTa.

49.PII u ee pazHoBUAHOCTU. CXeMa ITOCTAHOBKY U yueTa.
50.PCK u ee pa3HoBugHOCTH. CXema MOCTaHOBKY U y4yeTa.
51.011eHKa UMMYHHOI'O CTaTyCa >KUBOTHBIX.

Tabnuna 4 — Kpurepuu oneHKH chopMHPOBAHHOCTH KOMITeTEHI[HH

Kop v HaumeHOBaHMe
VIHJMKaTOopa JOCTHKeHHsI
KOMIIeTeHLIUM (YacTu
KOMIIeTeHI[1H)

Kputepuu ouieHuBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTy KOMMeTeHI1H)

Ha 0a30BOM ypOBHe

Ha TTOBBINIEHHOM YPDOBHE

COOTBETCTBYeT OL|eHKe
«YZ,0BJIETBOPUTEJ/ILHO»
50-64% ot

MaKCHUMaJIbHOT 0 Oasia

COOTBETCTBYET OIIEHKe
«XOpoLIo»
65-85% ot

MakCHUMa/abHOro basa

COOTBETCTBYET
OLIEHKE «OT/TMUHO»
86-100% ot
MaKCHMa/IbHOT'O
bana

VK-1.1 -1 yk1

3HaTh:

-MeTO/IbI KPUTHUYECKOTO
aHanM3a u OLIeHKU
COBpPEMEeHHBIX HayUHBIX
JIOCTYDKEHUI;

-OCHOBHBIE TIPUHLIUIIBI

KPUTUUECKOTO aHa/13a.
YK-1.2 -2 yk-1

YmMmerts:

-1oJiyuyaTh HOBBbIe 3HaHUS
Ha OCHOBe aHasmM3a,
CUHTe3a U [JIp.;
-cobupate W
JJaHHBIe T10
aKTyabHbIM Hay4YHBIM
rpobsieMaM, OTHOCSILIUMCS
K rpodeccroHanbHOU
o0acTv;  -OCYILeCTB/ISATh
MoMCK  uH(OpMalud |
pelleHui Ha OCHOBe
JIeCTBUH,

9KCTIepUMeHTa U OTIbITa.
YK-1.3 U-3 yk-1

0000111aTh

Biagets:

-iCCieJOBaHHEM TIPOO/IeMbI
rpodeccuoHaIbHOM
JesITeTbHOCTH C
TIpYMeHeHUeM

aHasM3a, CUHTe3a U JIPyrux
MeTO/I0B
VHTeJ/IJIeKTya/IbHOU
JlesiTeNIbHOCTH;

He  COBCeM  TBepZo
BJIajleeT MPOTrPaMMHbBIM
MaTepuasioM, 3HaeT
OCHOBHBIE
TeopeTuYecKue
TI0JIOXKEeHUsI U3y4aeMoro
Kypca, obnagaer
JI0CTaTOUHBIMU ISt
TIPO/I0/KEHUST
o0yueHuUst u
npefcTosILen
rpodeccroHanbHOM
JlesiTeIbHOCTH,
3HaHUSIMU. BbinosHseT
TeKyIye 3a/laHus,
yCTaHaB/IMBaeMble
rpagukoM  y4yeOHOTO
nporecca. ITpu orBerax
JlOTyCKaeT
MasiocyliijeCTBeHHbIe
TOTPEIIHOCTH,
HCKa)KeHUs JIOTUUeCKOU
1oc/ieZloBaTeIbHOCTH
rnpu W3/10’)KeHUH
MaTepuasa, HEeTOUHYIO
apryMeHTarL{i0
TeOpPeTHUUeCKUX
TMOJI0)KEeHUH
HCITBITHIBAET
3aTpyJHeHUst npu
pellleHud  A0CTaTOUYHO
CJIOXKHBIX 3a/1ay.

Kypca,

1) TBepgo
TpOrpaMMHbIH
MaTepuas, TPaMOTHO U

YCBOWIT

TIO CYILIeCTBY M3/laraeT
ero oe3
CyIeCTBEHHBIX
OmMOOK, TIPaBUIBHO
TIpUMeHSsIeT
TeopeThyeckKue
TI0JIOXKEHMUST npu
pellleHUH KOHKPEeTHbIX
3a/1a4, C HeOOJIBIITMMHU
TOTPeIIHOCTSIMU
TIPUBO/IAT
(hopMyIMPOBKMU
onpe/iesieHUH, He
JIOTyCKaeT
CyIIeCTBEHHBIX
HETOYHOCTeH rpu
BbIOOpE u
000CHOBAaHHOCTHU
METOZIOB peleHust
3ajay;

2) BiajieeT MeToAaMu
WCCIIeIOBaHMS,
yCTaHaB/IMBaeT
BHYTpEHHHE U
ME>XKITPe/IMETHbIE
CBSI3H, ymMeeT

yBSI3bIBaTb TEOPUID C
MPaKTUKOM;

3) 1o X0y U3/10KeHUs
JIOITyCKaeT

1) rmyboko ¥ MpoYHO
yCBOWJI MaTepuaa B

[10JIHOM obneme,
HCUepIIbIBaOIIIE,
rpPaMOTHO u
JIOTUYeCKU CTPOMHO
ero u3jaraeT, 4YeTKO
dhopmynupyet
OCHOBHbIE  TIOHSITHS,
TIPUBOZUT
COOTBETCTBYIOII[H@
MIPUMeEpbI, yBEePeHHO
BJIafleeT
MEeTO/]0/I0THEeN,
criocobeH K
0600111eHMTO,
aHasm3y;

2) cB0OOIHO
OpUEHTUPYeTCS B
Teme «lIpegmer U
3ajjauun
MMMYHOJIOTHH.
NMmyHosloruss  Kak
HayKa», BJIa/Ie€T
OCHOBHBIMH
MeTOo/laMH,
criocobamu u
CpeAicTBaMH
TOJTyUeHus,
XpaHeHws,
riepepaboTKU
vHbopMaLuu

3) yMeeT
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BbIsIB/IeHWeM 1pobreM U
WCII0/Tb30BaHUEM
a/IeKBaTHBIX METOZOB Jisi
UX pelIeHus;
-IeMOHCTPUPOBaHUEM
OLIeHOYHBIX CY)K[€HUM B
pelleHHuH Po0/IeMHBIX
ripoecCcroHaTbHBIX
CUTYaLUM.

HeOo/bIIIMe TPoOeshl,
He VCKa’KaroIIie
COZIep)KaHusI OTBeTa.

HCII0/Ib30BaTh 3HAHUM

HMHOCTPaHHOI0 U
JIATUHCKOTO  SI3bIKOB
ISt MOJTyYeHust
vH(popMaLuu
npo¢eccroHaIbHOT0
XapakTepa u3
HMHOCTPaHHbBIX U
0TeyeCTBeHHbIX
HCTOYHUKOB nipu
oripefie/ieHUU 3a/ja4 U
HarpaBJ/leHUH
MMMYHOJIOTHH, a TakK
xe TIPUBOJIUAT
MIpUMepbI
MEe>KyHapO/AHbIX
KOHTaKTOB JIst
TOBBIIIEHHUS
ripo¢eccroHaIbHOTO

ypOBHS U oOMeHa
OTIBITOM;

4) OCO3HaeT
COLIMA/IbHYIO
3HaUMMOCTb  CBOEeW
Oymyeii podeccum,
00/1ajaeT  BBICOKOMU
MOTUBaLIen K
BBITIOJTHEHUIO
npodeccroHaIbHOU
JlesiTeNIbHOCTH

5) r1ybOKO 3HAaKOM C
WCTOpHUEN  pa3BUTHS
vMMyHoJjiorueit. [1pu
3TOM YeTKO
rpeJCcTaB/sieT  poJib
OLIeHKU TIPUPO/IHBIX U
COLIMa/IbHO-

X031 CTBEHHBIX
(hakTOpOB B pa3BUTUU
OosiesHell JKUBOTHBIX,
3HaYeHUU KOPPeKLIUH,
1 MpOPUIaKTUUECKUX
MepOIpUITUN (o}
Tipe/lyTpexieHunI0
VMH(EKIMOHHBIX,
rapa3uTapHbIX u
HeMH(eKIIMOHHbIX
MaToJIOTUH.

6) TOKa3as
CIoCOOHOCTh U
TOTOBHOCTD
OCYIIeCTBJISAITE ~ COOP
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Hay4yHOU

vH(opMaluy,
yuacCTBYeT B HayUHBIX
JIUCKYCCHSIX,
BBICTYITA C
JOK/1aZiaMy WIN
COO00IIeHHAMU 1o
JIaHHOU TeMe;

7) ymeeT
aHaJIM3MPOBaTh
3aKOHOMEePHOCTH
(yHKLIMOHUPOBaHUS
OpraHOB U CUCTEM
OpraHu3sMa;

8) criocobeH

OCYIIIeCTBJISITh TIOUCK,
KPUTUUECKUM aHasu3

vH(opMaluy,
MIPUMEHSTh

MOYJIb III

Tema 6. I'eHeTHUeCKHMI KOHTPO/Ib HMMYHHOT'0 OTB€Td. dIIOIITO3. IJIaBHBIH KOMILIEKC
rHCTOCOBMECTHMOCTH

Bonpocsl g5 onpoca

1.I'eHeTUueCcKre OCHOBBI HECOBMECTUMOCTU TKaHeW. [loHATHe O reHax M aHTUIeHax
TMCTOCOBMECTUMOCTH.

2.CucteMa rnaBHoro kKomriekca rucrocoBMectumoctyd (I'KI') uenoBeka U >KMBOTHBIX.
Wcropusi OTKpBITHS, HauboJsiee CyIleCTBEHHbIE 3Tarlbl, HOMEHK/IATypa, PACIOI0KeHHe JIOKYCOB
A, B, C, D/DR, DP, DQ, E, F, G, Bf, C2, C4, BAT, TNF B 6 xpomocome.

3.CTpyKTypa TpaHCIIaHTaLlMOHHBIX aHTUTeHOB KJ1accoB [ 1 II ¥ UX poJib B MeKK/IeTOUHBIX
B3aMMO/IeUCTBUSIX.

4.Metoabl vccnenoBaHusi U tunupoBaHusi aHTureHoB ['KI' (ceponoruueckue, K1eTOYHO-
onocpesioBaHHble). [IpakTHueckue acriekTbl TUNUPOBaHUs aHTUreHoB ['KI' B monmynsusx.

5.buonornueckoe 3HaueHue cucremsl ['KI'.

6./130aHTUTeHbI SPUTPOLIMTOB, CBsA3b C 3a00/eBaHUSMH, Peaklid HeCOBMECTUMOCTU TPU
repeIMBaHUsAX KPOBHU.

7.JleiKoLlMTapHble aHTHUT€HBI.

8.3HaueHre TIJIaBHOTO KOMIUIEKCA THMCTOCOBMECTUMOCTH [Ji1  TPaHCIIAHTOJIOTHH,
yCTaHOBJIEHUS] TMUHOCTH, CyZieOHOM MeULIMHBI ¥ BeTePUHAPUW, aHTPOTIO/IOT UH.

9.'eHeTHuecKHe acreKkTbl aHTUTe/IOreHes3a. XapakTep Hac/efoBaHUs CU/Ibl UMMYHHOI'O
OTBeTa, F'eHbl UMMYHHOT' O OTBeTa.

10.I'eHeTHUeCKMI1 KOHTPOJ/Ib CTPYKTYPbI aHTUTen U T-KnetouHoro petenTtopa (TCR). Poib
MYTalUi ¥ TeHHBIX peKOMOMHALIWH.

11.TpaHcriaHTallMOHHBIA UMMYHHUTET.

12.AyTonoruyHasi, CUHreHHasi, ajJlorTeHHasi U KCEeHOreHHasi TpaHCIUlaHTaluu. JD(QeKT
CHHTeHHOTO MpeJTIouTeHu s (a//I0reHHONM MHIMOULIH) U eT0 TeHeTUUeCKHU KOHTPOJIb.
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Tema 7. IMmMyHHBI# oTBeT. AdepeHTHas, IleHTPHa/IbLHasA, 3pdexkTopHas ¢a3bl
HMMYHHTeETa

KoMmniekT guarHocTuyeckue 3aja4 (MHAUBU/ya/IbHbIE JOMalIHUe 3aJaHus)
1. JonuiuTe dhpasbl
daromTos -
[TpyMepbl aKTUBHOTO UMMYHUTeTA -
[TyTy aKTHBALIUKA KOMIIJIEeMeHTa —
2. Pa3paboTaiiTe cxemy IO/IyueHHsI TeMOTMTUUECKON ChIBOPOTKHU.
3. 3anonuu Tabmny FJIABHBIE 3AJTAY UMM YHHOUW CYCTEMBI

3ajauu Krnetku MakpoMos1eKyJibl

1.

2.

3.

4. NonuiuuTe (hpassl

Knetku yuactByroiue B darogurose -

MAK-

[TepeunicvTe MeXaHU3MbI PacliO3HABAHUSI FeHETUUYECKU Uy)KEePOJHOM CTPYKTYPhI
Pab6ouast mapenxuma KC -

5. 3anosau Tabmuny XAPAKTEPUCTUKA HEKOTOPHIX 1JT

N [IpoAyLMpyOTCS KIeTKaMU [JeinicTBue (akTHBaLYs)

N1

N2

NJ13

N4

NJI5

6. JonuiuTe (pasbl

KomrminemeHr -

[Tepeuncnure cTaguu arouyrosa

MexaHH3MbI 3a1IOMUHAHUS FeHEeTUUeCKH Uy>KepOJHOM CTPYKTYPBI -
Moneky/sipHbIN S13bIK ME)KK/IETOUHOTO OOIIeHus 3TO —

7 3anosau Tabmyy XAPAKTEPUCTUKA KJIETOK UC

Twurnel KneTok IToBepXHOCTHBIE MapKephI CBoMCTBa

T-mumbo1UThI

T-xesrepsl

B-numdonuthi

Knetku mamsatu

[uToTOKCHUUECKUE
T-mumdborute! (LITJT)

7. Jonuiurte ¢dpassbl

KowmrisieMeHTapHasi cicteMa B OpraHu3Me BbITIOJIHSIET -

[TpuMephbI MaCCUBHOTO UMMYHUTETA

MexaHu3Mbl /IMMUHAL[MY TeHeTUUeCKH Yy>KepOJHOM CTPYKTYPbl

8. PaspaboraiiTe cxemy IO/TyueHHs] CBIBOPOTKH /IJIsi CEPOIOTUYECKOH TUarHOCTHUKH.
9. 3anonau Tabmuiyy @A3bl UMMYHHOI'O OTBETA

Pas3bl Krnetku yyacTByroume XapakTepuCTHKa

1.

2.

3.

10. Jonummre ¢pasbl
BocnanurtenbHas peakliysi opraHu3Ma OTHOCUTCS K -
[TpumepsI ecTeCTBEHHOTO UIMMYHUTETA
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OpraHbl UMMYHHOU CUCTEMbBI —
11. Pa3paboraiiTe cxeMa noyueHusi KoMmrisieMeHTa Jjist peakuyy PCK.
12. 3anosman Tabmmiyy OCHOBHBIE ®OPMbI UMM YHHOI'O OTBETA

@PopMbI UMMYHHOI'O OTBeTa OcHoBHbIe 3()eKTOpbI 3HaueHue 11 OpraHusMa

1
2
3
4

5

13.JonuimTe dpa3bl

KreTounbie hakTopbl HecreluuecKoit 3aluThl 3TO —
[TpyMephI NCKYCCTBEHHOTO UIMMYHUTETa —

MoJieKy/ibl UMMYHHOM CHCTeMbI —

14. Pa3paboraiiTe cxeMa MoTy4eHHs] TUTIEPUMMYHHOM CHIBOPOTKHU
15. 3anonuu tabmuiyy OCHOBHBIE Ag BAKTEPUN

HasBaHue aHTureHa XumMnueckasi mpupoja OTHoureHue K
TeMrepaTypHbIM
BO3/1eHICTBUSIM

1

2

3

16. JonummTe ¢pa3bl

['ymopanbHbie haKToOpbl Hecrel[uuuecKou 3alyThl -

[IpyMepbl aKTUBHOTO UCKYCCTBEHHOI'0 UMMYHUTETA -

. Knetku uMMyHHOM CHUCTeMBbl

17. Pa3paboraiite cxemy ripoBeiennst PCK

18. 3anoaau Tabmny JJUHAMUWKA OBPA30OBAHUA AHTUTEJI ITPU TIEPBUYHOM
NMMYHHOM OTBETE

HassaHue nepuosia [Tpof0/KUTETbHOCTD KpaTkast xapakTepucTvka

1

2

3

4

19. Monummre pasbl

EKK - -

IIpMepbl aKTUBHOT'O €CTeCTBEHHOI'O0 MMMYHUTeTa -

BcniomoraresnbHble ki1etku MC —

20. CxeMaTn4yHO 00BsICHUTE, TOUeMy Tipu otpuijatenbHoli PCK 3putpormrter 6apaHa
paspyLIaroTCs

21. [TognuiumnTe pucyHOK
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22. JonuiwTe ¢passl

JInzoumm -

[IprmepbI MaCCUBHOI0 UCKYCCTBEHHOI'O UMMYHHUTETA

NKK —

23. CxemMaTU4YHO 0OBbSCHUTE, TIoUeMy IpH MosioxkuTensHol PCK spuTpouuTel 6apaHa He
paspyLarTCcs

24, 3anosinu Tabmiy XAPAKTEPUCTUKA MHAKTHVBUPOBAHHBIX BAKIIVH

IIpenmyiiectBa Hepnocratku
1 1

2 2

3

25.Jonuiute ¢passl

WuTepdepoH —

[TprMephI aCCMBHOTO €CTeCTBEHHOT0 UMMYHUTETa —

ATIK UMMYHHOU CUCTEMBI -

26. HazHaueHue «KOHTPOJ/Iel» IIPU UIMMYHOJIOTUYECKUX JUarHOCTUYeCKUX peaKLiUsX.
27. 3anosnu Tabmuiy XAPAKTEPMCTUKA JKMBBIX BAKIVIH

[IpenmyiiiectBa Hepnocratku
1 1

2 2

3 3

4

5
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Tema 8. iMMyHo/1I0rHuecKas T0/IepaHTHOCTh

Temsl pedepaToB

1. UckyccTBeHHAs TO/IepaHTHOCTD. IIpakTHUeckoe 3HaueHue TO/1ePAaHTHOCTH.

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

Kop v HaumeHOBaHMe
VIHJMKaTOopa JOCTHKeHHsI
KOMIIeTeHLIUM (YacTu
KOMITeTEeHLIUN )

Kputepuu ouieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acT KOMMeTeHI 1K)

Ha 0a30BOM ypOBHe

Ha TTOBBINIEHHOM YDOBHE

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
bana

VK-1.1 UI-1 yk1

3HaTh:

-MeTO/IbI KPUTHUYECKOTO
aHanM3a u OLIeHKU
COBpEMEeHHBIX HayUYHBIX
JIOCTYDKEHUI;

-OCHOBHBIE TIPUHLIUIIBI

KPUTUUECKOT0 aHa/13a.
YK-1.2 -2 yk-1

YMmerts:

-1ojiyuaTh HOBbIe 3HaHUS
Ha OCHOBe aHasmM3a,
CUHTe3a U [JIp.;
-cobupate W
JJaHHBIEe T10
aKTyaJbHbIM Hay4YHBIM
npobsieMaM, OTHOCSIIUMCS
K rpodeccroHanbHOU
o0/acTv;  -OCYILeCTB/ISATh
MoMCK  uH(OpMalud |
pelleHui Ha OCHOBe
JIeCTBUH,

9KCTIepUMeHTa U OTlbITa.
YK-1.3 U-3 yk-1

00600111aTh

Bnapets:

-iCCIIeJOBaHUEM TIPO0JIEMBI
rpodeccuoHaIbHOM
JesITe/TbHOCTH C
TIpYMeHeHUeM

aHasM3a, CUHTe3a U JIpYrux
MeTO/I0B
VHTeJ/IJIeKTya/IbHOU
JlesiTeNIbHOCTH;
BbISIB/IEHHEM TpobsieM U
WCI10/1Ib30BaHUEM
a/leKBaTHBIX METOZ0B ISl
VX pellleHus;

He  COBCeM  TBepZo
BJIajleeT MPOTrpaMMHbIM
MaTepuasioM, 3HaeT
OCHOBHbIE
TeopeTuYecKue
TI0JIOXKEeHUsI U3y4yaeMoro
Kypca, obnagaer
JI0CTaTOUHBIMU JJist
TIPO/I0/KeHUST
o0yueHuUst u
npeJCTosILen
ripodeccroHanbHOM
JlesiTeIbHOCTH,
3HaHUSIMU. BbinosnHseT
TeKyIye 3a/laHus,
yCTaHaB/IMBaeMble
rpagukoM  y4eOHOTO
nporecca. ITpu orBerax
JlOTyCKaeT
MasiocylijeCTBeHHbIe
TOTPEIIHOCTH,
HCKa)KeHUs JIOTUYeCKOU
1oc/ieZloBaTeIbHOCTH
rnpu W3/10)KeHHUH
MaTepuasaa, HEeTOUHYIO
apryMeHTaL{I0
TeOpPeTHUUeCKUX
TMOJI0)KEeHUH
HCITBITHIBAET
3aTpyJHeHUst npu
pellieHud  A0CTaTOUYHO
CJIOXKHBIX 3a/1au.

Kypca,

TBEpJ0
TpOrpaMMHbIH
MaTepuar, TPaMOTHO U
TIO CYIL[eCTBY M3/laraeT

YCBOWIT

ero 6e3
CYII[eCTBEHHBIX
OIIMOOK, TIPaBUILHO
[IPUMEHSIET
TeopeTHUuecKue
T10JIOXKEeHUS pu

pellleHnd KOHKPETHBIX
3a/1au, C HeOOJbIINMU
TIOTPeIITHOCTSMHA
TIPUBOJUT
(hopMyIMpPOBKM
onpeiesieHUH,
JIOTyCKaeT
CYIL{eCTBEHHBIX
HETOYHOCTeH rpu
BbIOOpE u
000CHOBAaHHOCTHU
METO/[0B perieHus
3ajay;

BlaZieeT  MeTOZaMH
WCCIe/IOBaHMS,
yCTaHaB/IMBaeT
BHYTPeHHHe "
MeJKIpe/IMeTHbIe
CBSI3H, ymMeeT
yBSI3bIBAaTb TEOPHIO C
TMPaKTHKOM;

M0 XOJy W3/I0XKeHHUs
JIOTTyCKaeT
HebosibIe TIPOOeTbI,
He HCKaXKaroliue
COZlep’KaHusl OTBeTa.

He

ry0OKO W TIPOYHO
yCBOWJI MaTepuan B
[10JIHOM obneme,
HCUepIIbIBaOIIIE,
rpPaMOTHO u
JIOTUYeCKU CTPOMHO
ero us3jaraeT, 4YeTKO
tdhopmynupyet
OCHOBHbIE  TIOHSATHS,
TIPUBOJUT
COOTBETCTBYIOL[HE
MpUMepbI, yBepeHHO
BJIa/leeT
MeTO/0/I0THeN;
CcBOOOTHO
OpPHEeHTHDPYeTCs B
TemMax MOJTyJIsl,
crniocobeH
aHaJIM3UPOBATh
3aKOHOMEPHOCTH
(yHKLMOHUPOBaHUS
OpraHoB UMMYHHOU
CUCTeMbl OpraHU3Ma,
WCTIOIb30BaTh 3HAHUS
Mop@do-
(bur3roI0rNUecKux
OCHOB, OCHOBHbIE
METOZIMKH  KJTMHUKO-
HMMMYHOJIOTUeCKOTro
HCCIIeIOBaHMUS u
OLIeHKHU
(yHKI[MOHATBHOTO
COCTOSIHUS
opraHusma
JKUBOTHOT'O
CBOEBpPEMEHHOM
JIMarHOCTUKHU

JUIst
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-JIeMOHCTPUPOBaHUEM
OLIeHOYHBIX CY)K[€HUM B
pelleHHuH Po0/IeMHBIX
ripoecCcroHaTbHBIX
CUTYaLUM.

3aboJieBaHUNI

MOAYJIb IV
Tema 9. Teopuu UMMyHHTETa

Bonpoce! g1a onpoca

1.McToprueckue acriekTel. Posib OTeueCTBEHHBIX yueHbIX, BKaag V.M. MeuHukoBa.

2 .VIHCTPYKTHBHBIE U CeJIeKTHBHbIE TEOPUU UMMYHUTeTa, 000CHOBaHMe.

3.Teopus "60koBBIX Hemnei" I1.Opuxa.
4.CenexrtuBHas Teopus H. EpHe.

5.KnoHanbHO-cenekI[MOHHasi Teopusi M.bepHeTa, ee 3HaueHWe /[Jjisi COBpeMeHHOM

UMMYHOJIOTHHA.

6.Teopusi UMMYHOJIOTUUECKOM CeTH, UAUOTUMN-aHTUHUAUOTUIINYEeCKOe B3aUMO/eCTBHe.

7. Kputnueckuii aHanu3 TeOpuii IMMYHUTeTA.
Tema 10. ®uso - ¥ OHTOreHe3 CCTeMbl UMMYHHUTeETa

@DoHA TeCTOBBIX 3a/JaHUN
I'anTreHOM Ha3bIBaeTcs
KOHBIOTMPOBaHHbIN aHTUTeH
aHTUTeH, UHAYLIUPYIOLIUI pa3BUTHE TOJIePaHTHOCTH
+HEeIOoJ/HbIA aHTUreH
T-K/1eTOUHBIN perenTop
AHTHreH MO)XeT IPOHHUKHYTh B OPraHU3M
[Tyrem cdarouurosa
Yepes X0/bl B STIUTEUN
Uepes 1oBpesx/1eHHbIN SIUTe TN
+JIt00bIM 13 TIepeurCIeHHBIX MMyTeil
AHTUreHHbIE leTePMHHAHTBI 3T0:

+YacTb CTPDYKTYPbI dHTUT'€Hd, OTBETCTBEHHAs 34 CHeI_[I/I(i)I/IquKOE B3aHMOAEﬁCTBHe C

MOJIeKY/IlaMU aHTUTeJl

BemectBa, BbI3bIBarolye (poOpMHUpOBaHe UMMYHHOI'O OTBeTa
BertectBa, cBsi3biBatoIuecs ¢ H-1jerbro UIMMYHOTIO0Y/TMHOB
Bce BollIeniepeync/ieHHOe HEBEPHO

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

YrneBogopogamu

HyknenHoBbIMU KUC/IOTaMU

Jlurmigamu

Bce BhIIETIEpEUMIC/IEHHOR

NMMyHOreHHOCTEb:

+3aBUCHUT OT BO3MOXXKHOCTH HAaTUBHBIX aHTUT'€HOB OBITh Mpe3eHTHPOBAHHBIMHK B KOMII/IEKCE C

MHC

OOBIYHO SIB/ISIETCS] CBOWCTBOM COOCTBEHHBIX aHTHUT€HOB, TAKWX, KaK TKAHU BHYTPeHHe!

cpefbl rasa

He siBnisieTcst CBOMCTBOM aHTHUTeN

+He sBnsieTcs CBOMCTBOM ranTeHOB

+I1osIB/ISI€TCS TOTBKO Y aHTUT'€HOB O€/TKOBOM TTPHUPO/IBI
Bbi0epuTe mpaBU/IbHOE YTBEep)KAeHHUE:

+CD-aHTUreHsl 03BOJISIOT ]'IEﬁKOL[PITEiM PacCIiO3HABATb dHTUI'€HbI
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Kaxxpapiii Tunm CD 3KcnipeccupyeTcs TOBKO Ha OJHOM BHJe K/IETOK
Oxkcripeccusi CD BbI3bIBaeTCSl UICKYCCTBEHHO [ijist TOT0, UT00BI AndepeHIIMpOBaTh pa3Hble
KJIeTKU

+CD HaxoJsTCsl TOJIbKO Ha JIeMKOLUTax

CD (yHKLIMOHHPYIOT B KauecTBe peLieNTOPOB AJIsl IUTOKUHOB M MOJIEKY/1 K/IeTOUHOU
aziresuu

Creaymomue CBOMCTBA CIOCOOCTBYIOT HIMMYHOT€HHOCTH BeIleCTBa:
Bonbias monekysnsipHast Macca

C/10’)KHOCTb XMMUUECKOI'0 CTPOEHUSI

HocTaTrouHasi CTabOU/IBHOCTh U TTePCUCTUPOBAHKE TI0C/Ie UHbeKLUU

Bce BhIIETIEpEUMIC/IEHHOE

+Bce BbilIenepeurcieHHOe He0OX0MMO, HO HeZIOCTaTOUHO
I'ymopanbHOe 3BeHO HIMMYHHUTETA OTKPbITO

O.bepuHrepom

K Jlangmraitnepom

N.N.MeuyHUKOBBIM

+I1. Dpnuxom

darouurapHoe 3BeHO HMMMYHHTETA OTKPBITO

+ N.M1.MeuyHUKOBBIM

JL.ITactepom

JI.MuncraitHoM

K.ITupke

K MMMyHOKOMIIeTEHTHBIM K/IeTKaM OTHOCATCS:

+T-muMbOoLUTHI,

+B-numdouuThI;

SHZ0TE/TUOLIUTHI;

TPOMOOLUTHI.

OPUTPOLUATEI

AHTHIreH CII0COOHBI MPe/ICTAB/IATD:

T- nuMbOITUTEI

KapZIMOMUOLIUTBI

Makpodaru

Hevitpodunsl

+Bce nepeurcieHHOe

OCHOBHBIM NIPH3HAKOM, XapaKTepU3yIOIIUM aHTUTeHbl, AB/IAETCS:
Yy’>KepOJHOCTb

aHTUT€HHOCTb

MMMYHOT'€HHOCTb

CrenupUIHOCTb

+ Bce nepeunciieHHOe

IlepBuuHbIi r'yMOpa/JbLHBIM 0TBET B KDOBH M0C/1e BBeJeHUsI aHTUT'eHa Pa3BUBaeTCsA
yepes:

1-2 yaca;

+3-4 nHs;

5-6 Hefeb;

7-10 net

Kakue K/1eTKHM cr1ocOOHBI Pe3eHTHPOBATh 3K30reHHbIe AHTUTeHbI ?
+Makpodar, feH/pUTHas KieTka, B-numdouur.

So3uHopu, HeUTpoPuI.

Tyunas knetka, NK-kietka.

T-numporut

Kak f0/iro MoryT >XMTh KJ/1€TKH IIaMATH?
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+I1oXu3HeHHo.

3 mMecsija.

Heckobko s1et.

HeckonbKo gHe.

Haub6o0/1ee TOUHO TePMHHY «aHTHT'€HbD» COOTBETCTBYET Onpe/e/iIeHHe:
+BeljecTBa, UHAYLIMPYIOLLIie UMMYHHBIN OTBET

BemjectBa, BoipabaThiBaeMble T-KeTKaMu AJIs1 YHUUTOXKeHHSI MH(EKLMOHHBIX areHTOB
CobcTBeHHbIe 6eIKH OpraHri3Ma C U3MEeHEeHHOM CTPYKTYpPOi
YyrkepoJHble OeKu, MHAYLUPYIOLIFe UMMYHHYO TOJIEPAHTHOCTb
JInM¢o1uThl aKTUBUPYIOTCSI aHTUT'€HOM:

B kpoBeHOCHOM pyciie

B kocTtHOM MoO3re

B neuenu

+B nmumdaTryeckux y3nax

B koxe

Cenesenka:

fBnsgercs opraHoM LieHTpaJIbHOW UMMYHHOM CUCTEMBbI

+$IBnisieTcsi opraHoM neprdepruyeckoli UMMYHHOM CUCTEMBI

He saBnsieTcsd opraHoM IMMYHHOW CHUCTEMBbI

Cny>kuT MecTtom co3peBaHusi T-nmumMboruToB

Uto U3 HHKenepeunc/1eHHOro MMeeT HaMeHbIlIue pa3Mepbl?
AHTHTEH

AHnTHTENI0

+3nurorn

B-knetka

Oprasbl, BBICT/IAHHBIE C/TU3UCTOM 000/10UKOM:

Koxa

+/IpIxaTesibHble TyTH

+KKT

BHyTpeHHSsIs1 TOBEPXHOCTb KPOBEHOCHBIX COCY/I0B

Bce BbILIETIEpEUMC/IEHHOE

Cnoco0HOCTHh aHTHIeHa BbI3bIBaTh UMMYHHBIN 0TBeT HE 3aBuCHT OT:
+CriocobHOCTH aHTHTeHa MPOHMKATH B LUTOBUHYIO JKese3y
CrerneHu arperali aHTUT€HOB

[ 03bl aHTUTeHa

Pa3smepa anTureHa

Bce BbILIETIEDEUMICIIEHHOE BEPHO

UTo 13 HHXKelepeuyuc/J1eHHOr0 He MPOUCXOAUT B KOCTHOM Mo3re?
Knertounas nponudeparms

OuddepeHIIMPOBKa KIETOK

KrneTouHnsle B3auMozeicTBUS

+AHTUreH-3aBUCUMbI UMMYHHBIA OTBET

Bce BbILIENIEpEUNICIIEHHOE HEBEPHO

UTo U3 HIDKenepeunc/IeHHOr0 MOJX0AUT TO/ILKO //isi BTOPUYHBIX (1epudepruecKnx)
OpraHoB UMMYHHOM CHCTeMbI?

Haymuue npesiectBeHHUKOB B- 1 T-KjteTok

+Hupkynsigus 1uM@oLUTOB

Koneunas auddepeHirpoBka

[Tpomudepanys KieTok

Bce BbIIETIEpEUMIC/IEHHOE

Ypanenue cymku ®adpunuyca y nbljieHKa MpUBe/eT K:
+3aMeTHOMY CHMXKEHUIO KOJIMYeCTBa LIUPKYIUPYOUX T-mum¢oLuToB
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Anemun

3aMe/iJIeHHIO OTTOP)KEeHHUsI TPACIlJlaHTaTa KOXXH1

CHWKEHUIO YPOBHS aHTUTE/T B CbIBOPOTKE

Bce niepeuricsieHHOEe BEpHO

Bce nepeunciieHHOe HeBepHO

3apoppliieBbie [eHTPbI, HaX0/s1I|ecs B IapaKoOpPTHKA/IbHOU 30He TMM$aTHYeCcKHUX
y3/10B U nepu¢epuyecKye 30HbI IepUapPTEPUO/IAPHON TUM(paTHUECKON TKAaHU
cejle3eHKH:

[Topnep>xuBaroT pasBuTre He3penbix B- u T-keTok

Cny»aT [j1s1 yAaneHus TOBPeXXAeHHbIX 3DUTPOLIUTOB U3 KPOBEHOCHOTO pycjia
JleliCTBYIOT KaK OCHOBHOW MICTOYHHK CTBOJIOBBIX KJI€TOK, TIOAJEP>KHBasi TAKUM 00pazom
reMorio?3

+Co3par0T UHPPaCTPYKTYPY, KOTOpasi MPU CTUMYJISILIUK aHTUT€HOM COZIeP)KUT MHOKeCTBO
B-nmuM@ounToB 1 ny1a3MaTuyeckux K1eToK

SAsnsitorcest Mectamu auddepentiipoBku NK-KieTok

NvmyHuTeTr — 370:

(yHKLYS 3aIUThl OpraHrW3Ma UCK/IIOUUTE/TbHO OT BUPYCHBIX MH(EKLIUA;
+(yHKLUS 3alUThl OPraHW3Ma OT areHTOB, HeCYLUX Uy)KePOAHYIO FreHeTUUeCKYH0
vH(bopMaL1io

(yHKLYS 3aIUTHI OpraHrM3Ma UCK/TFOUUTETBbHO OT MPOCTYJHBIX 3a00/1eBaHUH.
IenTpanbHas 3ajaya UIMMYHHTeTa:

+obecrieueHrie TeHETUUECKOM 11eJIOCTHOCTH OpraHu3Ma

obecrieueHre POTUBOMH(EKLIMOHHOMN 3al[UThI

OTTOp’KeHUe MepecaeHHbIX KJ/IeTOK, TKaHel U OpraHoB

peanv3anys OpraHM3MOM 3alipOrpaMMUPOBaHHOM KJI€TOUHOM CMepTH
obecrieueHre COCTOSIHUS TOJIEPAHTHOCTH K «CBOEMY»

CocTosiHHe HMMYHHUTeTa onpe/ensercs GyHKIMAMU:

LIeHTPa/IbHOW HEPBHOW CUCTEMbI

rOPMOHAJIbHOW CUCTeMbI

+KPOBETBOPHOM CHUCTEMBI

+MUMdOUHON CUCTEMBI

N3 unc/ia OpraHoB UMMYHHOMN CUCTeMbI K I[eHTPa/IbHbIM OTHOCSITCA:
+TUMYC, KOCTHBIM MO3T

rieliepoBbI OJIAIIKH

cesie3eHKy

KpPOBb

I3 yncia opraHoB HFMMYHHOM CHCTeMbl K nepudepruuecKuM OTHOCSTCS:
THUMYC, KOCTHBIM MO3T

+T1eiepoBbI OISIILIKU

+cese3eHKa

KPOBb

Ha3oBuTe HeMHKANCYy/IMPOBAaHHYIO0 TUM(OU/JHYI0 TKaHb, BXO/JSIIYI0 B COCTaB
HMMYHHOM CHCTeMbI:

CJTM3UCTBIX 000/I0UEeK

JKeJTyI0UHO-KUIIIeUHOT'0 TPaKTa

OpOHXOB ¥ OPOHXUOJT

HOCOIJIOTKH

MOYe-TI0JIOBbIX MyTen

KOXKHU

+BCe TMepeunc/ieHHbIe

JInM¢o1mo33 ocyiecTBIAeTCs:

+B KOCTHOM MO3TY
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B CeJsie3eHKe

B TMM(aTUUeCKHX y3/1aX

+B TUMYCe

B HopMme mumdongnbie GoNTMKY/IbI 0OTCYTCTBYIOT:

B CeJie3eHKe

B IMM(aTUUeCKUX y3/1aX

+B KOCTHOM MO3Ty

B TI€HepOBBIX OJIAIITIKAX

@DYHKIMHU eCTeCTBeHHbIX K/1eTOK — KIiepoB (NK-1uMdonuTsl) BK/IIOYAKOT:
obecrieueHre T-3aBUCUMOMN IIUTOTOKCUYHOCTU

+obecrieueHre «CIIOHTAaHHOW» LIATOTOKCUYHOCTU TIPOTUB KJIETOK, HECYILIUX UY>KEPOJHYIO
reHeTMYeCKyr UHMOpMaIuio

obecrieueHre aHTUTEI03aBUCHMOT0 OTIOCPeOBAHHOTO K/IeTKaMH TMMGOM31ca
JIumpono33z NK-1um¢ponuToB NporCXo/uT:

+B KOCTHOM MO3Ty

B TeliepoBbIX OJIsAIIKaX KUIIIEYHUKA

B BUJIOUKOBOM JKejie3e

B MM$aTUUeCKUX y3/1ax

B cesie3eHKe

daronuTapHas aKTUBHOCTb He CBOWICTBeHHa:

+numdonuTam

Makpodaram

HeiTpoduiam

303uUHOGUIaM

IIpodeccuonanbHbIMY (ParoUTHPYIOIIMMHU K/IETKaMU AB/IAIOTCS:
T —nmumdoLuTh

B-nmum¢ ot

NK-numdboruTh

+MOHOLMTBI/Makpodaru

I1033 JeHAPUTHBIX K/I€TOK MPOUCXO/JUT:

+B KOCTHOM MO3Ty

B TIeliepOBbIX OJISAIIIKaX KUIIIEYHUKA

B BUJIOUKOBOU JKere3e

B uMdaTUUeCKUX y3/1ax

B CeJie3eHKe

KiieTkamMu, 0TBeTCTBeHHbIE 332 BOCCTAaHOB/IEHHe HMMYHHOM CHCTeMbI IIPH Nepecajke
KOCTHOI'0 MO3ra SIB/ISIIOTCA:

B-nmumdoruTthi

T-numdoLuTel

+KpPOBETBOPHbIE CTBOJIOBbIE KJIETKH

@DYHKINH, He CBOMICTBEeHHbIE //Isl KPOBETBOPHBIX CTBO/IOBBIX KJIETOK:
riposiudepauys

I depeHIUPOBKA

MUTpaLus

PeLMPKY/ISILIUS

+carouyrapHasi akTUBHOCTb

@DYyHKIMH KPOBETBOPHBIX CTBOJIOBBIX K/IETOK He KOHTPO/TUPYIOT:
Tumyc

T-crucTemMa UMMYHUTeTa

B-cucrema ummyHuTteta

ruriopus-aipeHanoBasi CucTemMa

+CucTeMa KOMIJIeMeHTa
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cuCcTeMa MOHOHYKJ/IeapHbIX (haroLyToB

OcCHOBHbIe KPUTEPUH, XapaKTepu3ywiye Cy0nony/ sy KJIeToK CHCTeMbI
HMMYHHTeTA:

+MapKepHble CTPYKTYPbl K/IETOUHOU [TOBEPXHOCTH
MopdoJ/ioruueckue rnapaMeTpsl

(busnueckure rapameTpsl (hopma, pa3mMep, YyBCTBUTEBHOCTh K BO3/IeiICTBUSIM XOJI0/IOM,
TeIJIOM, pagualyen u ap. )

OroXuMHUUecKHe TlTapaMeTphl (pepMeHTaTUBHAs aKTUBHOCTD U ZIP. )
Monekyast MHC II K1acca Heo0X0AUMBI JJIsi:

Tipe3eHTaLy SHA0aHTUreHa

+TIpe3eHTaluM SK30aHTUTeHa

(buKcal UMMYHOTI00YTMHOB

(uKcaluy KoMIijieMeHTa

AnTurensl HLA 0oTCyTCTBYHOT

+Ha 3pUTPOLIMTAX

JIeMKOIUTax

SHZ0TeJ/IMK COCY/JJ0B

HHC

B npeacTaB/ieHUM aHTUTeHa BOBJ/ICYEHbI:

MHC I'u V knaccos

MHC Il u VI knaccos

+MHC I u IT xy1accos

MHC III u IV knaccos

K Hecnenju¢uyeckum ¢pakTopam 3aliThbl OPraHu3Ma OTHOCHTCSI:
CUCTeMa KOMITJieMeHTa U ¢aroiurosa

vHTep(depoH U TUM(POKUHBI

OakTepULIUAHbIe CyOCTaHLIUN TKaHel, THAPOIUTUYECKHE (hePMEHTHI;
+Bcé nepeunciieHHOe

K ¢peHOMeHaM HMMYHHO# PeAaKTHBHOCTH OTHOCSITCA:
aHTUTeJIoTeHe3

TUMepUYBCTBUTETbHOCTh HEMe/IJIEHHOTO THTIa
TUMEepUYyBCTBUTETLHOCTD 3aMe/[/IeHHOT0 TUTa

MMMYHOJIOTMUecKast TOJIePaHTHOCTh

+BCe repeurcieHHoe

I'1e MpouCXoAAT UMMYHHBIE OTBETHI?

B kocTHOM MoO3re

B 1jeHTpasibHOM HEPBHOM CUCTEMe

+Bo BTOpMYHBIX OpraHax UMMYHHOMN CUCTEMbI

B tumyce

PU3HUeCKUMHU U aHaTOMHYeCKUMH OapbepamMu Hecrieni()uyecKoro MMMYHHUTETA
SIBJIAIOTCA:

+Koxa

+CNUHHOMO3T0Bast XKUIKOCTh

Cnu3uctbie 000/10UKH
T-kneTku 6a3a/IbLHOTO CJI0ST KOXKU

Bce BollIeNIepeynC/IeHHOE.

PacrBopuMbivMH (pakTOpamMu Hecielu(puIeCKOro UMMYHHTETA SIB/ISTFOTCSI:
T- u B-knetku

+JIusouum

+KomrsiemeHT

I'opmoHBI

UTo U3 HIDKenepeuruc/J1eHHOr0 He MOJX0JUT /JIsl BPOXK/IeHHOT'0 UMMYHHTeTa?
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OTcyTCcTBUE CIELIUPUUHOCTU

AxXTHBaLys 110/ BO3ZeICTBUEM CTUMYJIOB

BoBieueHre KeTOK MHOTHX THIIOB

+Hanuure IMMYHOIOrMuecKoy NamsTu

BpoxaéHHBIM MFMMYHUTET XapaKTepu3yeTcs Kak:
UMMYHHUTET, 00ecrieyrBaroIUii 3al{UTy OpraH1u3Ma TOJIbKO B paHHUM MOCTHATa/IbHbIH
nepuo/,

+COCTaBJIAOLast YacThb MOTHOLEHHOTO UMMYHHOT'O OTBeTa )KUBOTHOI'O Ha NIPOTS’KEHUU
JKU3HU

+0CHOBa Crel(pUUecKoro MIMMYHHOI'O OTBeTa

OCo0eHHOCTH BPOK/IeHHOT'0 HMMYHHUTETa:

t+Hacenyercs

OCYIL[eCTB/ISIeTCS TOJbKO MUEIOUHBIMU K/eTKaMy
+0CYILLeCTB/IeTCS K/IeTKaMU MUEeJIOMIHOTO Y IMM(OUHOIO psijia
(hopMupyeT KIeTKH KMMYHOJIOTUUeCKOUW NMaMsITh
+(YHKLMOHUPYeT BHe 3aBUCMMOCTH OT Ha/IMUMsl aHTUT€Ha

B peanu3saijum peakijuii Bpo)X/[eHHOr0 HMMYHHUTeTA y4aCTBYIOT:
T-nmumbo1uThI

B-nmum¢ouuTel

MuenobnacTbl

+MOHOLIUTBI/MaKkpodaru, HeuTpoduIbI

AKTHBaLMA K/1eTOK BPO)XX/[eHHOr0 HMMYHHUTeTa NMPOUCXO0AUT IIPU yYaCTHH C/IelyI0IUX
penenTopoB:

+Tonn-nogo6HBIX

MMMYHOTJI00 y/TMHOBBIX

TCR

Bce nepeuniciieHHOe BEpHO

Tos1-moj00HbIe perienTopbl PacIo3HAIOT:

Yy’>KepOo/Hble aHTUTeHbI

LUTOKUHBI

+TPYIIbl MOJIEKY/I, CBOMCTBEHHBIX MaTOreHaM

VIMMYHHbIe KOMILJIEKChI

B aKTHBaIUM K/1€TOK BPOXX/[eHHOT'0 HMMYHHUTETa He y4aCTBYIOT:
peLlenTopbl /1151 MaHHO3bI

peLenTopkI /1711 yOOPKU Mycopa

NOD-penenropsl

+AHTUTreHpacIro3Halol1e peLenTophbI

IIponecchbl 3K30MT03a BK/IHOYAKOT:

MTUHOL[UTO3

(aroruTo3

+7lerpaHy/IsILUI0 TYUHBIX K/I€TOK

Murto3

K/1eTK# crcTeMbl MOHOHYKJ/IEAPHBIX (DarojuTOB BK/IKOYAKT:
+MoHo1uTkI, Makpodaru

Heiitpodunel, 1eH pUTHBIE K/IeTKU

303UHO(UIIBI

6azodusie

OcHoBHbIe (pyHKI[UM MaKpodara:

TIOTJIOIeHHe U eCTPYKIUs OakTepuit

JleCTPYKLMS KJIETOK OMyXOJien

ceKpeLs LIATOKUHOB, (epMEHTOB U JIP. MOJIEKY/T

peopraHv3alysi TKaHU U paHO3a)KUBJ/IeHUE
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+Bce oTBeThI BepHEI

I'paHy/101{MTHI, yYacTBYIOLHe B NIpoLieccax AOMMMYHHOI'0 BOCIIa/IeHHs, BK/IIOYAKT:
MOHOIUTHI

+HelUTpouIbI

+303UHO(PUITBI

+06a30¢uibI

MerakapuOLIUTEI

BakTepuiiuHas aKkTUBHOCTb ()arojUTOB He CBsI3aHa C:
aKTUBHBIMU (pOPMaMH KHC/IOpOJia

aKTMBHBIMHU (JOPMaMH OKCH/Ja a30Ta

+KOMIIOHEHTaMU KOMIUIeMeHTa

nedeH3HaAMU

OCo0eHHOCTH a/JalITUBHOT0 HMMYHHTeTA:

Hac/1e yeTcsl

OCYLL|eCTB/IIeTCS MUEJIOUAHBIMU K/IeTKaMU

+0CYLLeCTB/IAeTCS TMM(OUIHBIMU KIeTKaMy

(yHKLIMOHUPYeT BHe 3aBUCMMOCTH OT Ha/IMUMsi aHTUTeHa

B ajanTHBHOM HIMMYHHOM OTBeTe YYaCTBYIOT:

SPUTPOLUTHI

OCTEOLUThI

+MUMGOLIUTEI

aIUTIOLIUTBI

IleHTpa/ILHBIMM K/IeTKaMHU aJaliTUBHOI0 UMMYHHTeTa AB/IAKTCA:
+T—mUMbOLUTHI

NK-mumdoLuTbi

MOHOLMThI/MaKpodaru

HelTpodubI

OcHoBHBIMH (pyHKI[USIMH crienji(h1uecKoro MMMYHHOT0 OTBeTa ABJ/IAIOTCA:
+IIPOAYKLIUS aHTUTET

HakorieHve IgE

MMHOLIUTO3

(aroruTo3

I'1aBHBIe reHbI KOMIJIEKCa THCTOCOBMECTHUMOCTH 0003HAYaIOT:
Rh

DLA

+HLA

ABO

I'Ae ocymiecTB/IsIeTCA NPOL@CCUHT K30TeHHbIX AHTUTeHOB?
B gurosore.

B sHp0n1a3MaTUYeCKOM PETUKYITyMe.

+B sH10CcOMax.

Ha kneToyHOM TOBEpXHOCTH.

Kakoii BapyaHT aHTHIreHOB 3arpykaercss Ha HLA 1?
+OH/|OTeHHble aHTUT€HBI.

I'anTeHs!.

OK30reHHble aHTUT'eHBI.

AnnepreHnsl

YT0 TaKoe IMMYHO/IOTHUECKHUH CHHAIC?

[IpocTpaHCTBO MeXy LIUTOKUHOM U €ero peLelITOPOM.
ITpocTpaHCTBO MeXXy afre3uBHBIMUA MOJIEKY/IaMH.

Mecro, rze nporekaeT IPOLJECCUHT.

+KonrakTHas 30Ha mexxy TCR munu BCR v komruiekcom anturen/HLA
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UTo Takoe 'ABOIHOE pacrio3HaBaHue'?

Pacrio3HaBaHue a/ire3suBHBIX MOJIEKY/T

+OpHOBpeMeHHOe pacrio3HaBaHue aHtureHa u HLA
PacniosnaBanve HLA Tu HLA IT

Pacrio3HaBaHue crieliuuueckux 1 Hecrelii(pruecKUx CUrHaIOB
IuToToKcnueckue MMM(OIUTHI PAcIO3HAIOT AHTUTeH
+acconuupoBanHbii ¢ MHC 1

accoruupoBaHHbIi ¢ MHC 11

accouuupoBaHHbI ¢ CD40

accoruupoBaHHbIi ¢ BCR

T-xe/nmnepsl paclio3HalOT aHTUTeH

accoruupoBaHHbIi ¢ MHC 1

+accoyuupoBanHbii ¢ MHC 11

accoruupoBaHHbIN ¢ FcyR

accouuupoBaHHbIi ¢ CD34

Kak f0/1ro )XvuByT K/IeTKH IIaMATH?

+ I10’KU3HEHHO.

3 Mecsa.

Heckosbko s1et.

HeckonbKo gHe.

CKo/IbKO TpedyeTcsi cienj(puueCcKUX CUTHAJ/IOB /IS HAua/la MMMYHHBIX OTBETOB?
+ OguH.

[Ba.

Tpwu.

Heckoibko.

Kakoii [UTOKUH ABJIsSIeTCSl K/II0UeBbIM [/isl po/ii(epaniiy K/1eToK B X0/ie HMMYHHBIX
O0TBETOB?

TNFb.

IL10.

+IL2.

IL1.

Kakue K/1eTKH CTUMY/IUPYIOT T-K/1eTOUHbIN 0TBeT?
TyuHbIe KJIeTKHU.

J03MHOPUIIBI.

+Thl.

Th2.

Kakoi BapuaHT aHTHreHoB 3arpyxaercss Ha HLA I?

+ OH/JIOTeHHbIe aHTHUTeHbI.

["anrTeHsl.

OK30TreHHble aHTUT€HbI.

Asnepressl.

Kakue 3¢ ¢ekTopHbIie TuM(OIUTHI HANPaB/IeHbI IPOTHB BHYTPUK/IETOUHO
Pacrno/io)keHHbIX NaTOreHoB?

+ CD4+T-knetku.

TumMoLUTEI.

B-knetku.

[TnasmaTuueckuie KIeTKH.

Kak 10/1ro cynjecTByHOT JO/Ir0OXKUBYLIMEe /Ia3MaTHUeCKUe KJ1eTKUA NaMAaTH?
IToxxu3HeHHO.

Heckonbko mecsiies.

10 snter.

+ 1,5 ner.
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Yro Takoe TCR?

+ T-k/1eTOUHBIN perienTop.

T-kneTouHas peakLusl.

T-KneToyHasi peakTUBHOCTb.

T-KneTouyHast pe3suCTeHTHOCThb

I'ae B npeo06/1aaroiieM Ko/iHyecTBe HaXoAATcs Teabia Hassall?
+ B menynisipHOY 30He TUMYCa.

B KopTHKanbHOU 30He TUMYCa.

B cenesénke.

B nmumMdatrueckux yssax.

JIBOMHbIe HeraTUBHbIE TUMOLIUTHI - 3TO..?
MenynnsipHbie KIeTKH.

KopTtukanbHble KIeTKHU.

[Tepudeprueckre K1eTKH.

+ CyOKarncymsipHble KTeTKH.

Kakoii u3 quToKnHoB cekperupyercs Th2?
IL12.

IFNg.

+IL4.

IL2.

Kakoii u3 iuTokuHoB cekperupyercs Th1?
+. IFNg.

IL13.

TGFb.

ILA4.

M3 Kakoro npe/juiecTBeHHUKAa MPOUCX0AAT Makpodaru?
T-mamdorurt.

J03UHOU.

Hewtpodun.

+. MoHoLUT.

Kakas K/ieTKa fIB/IsieTC TKaHeBbIM 0a3zoduiom?
Makpodar.

+ TyuHas K/eTka.

[eHpyTHas KileTka.

So3uHoPUI.

Kakoii U3 opraHoB fIB/IfA€TCs IeHTPAIbHbIM?
JInmdaTtrueckuit ysen.

AnmneHJUKC.

+. KoCTHBII MO3T.

Cese3éHka.

Uto aBasieTcs pe3yabTaToM T-K/1eTo4yHOro orsera?
O6pa3oBaHue M1a3MaTUYeCKUX KIeTOK.

+. Obpa3zoBanue nuroTokcuueckux CD8 T-KmeTok
+ O6pa3oBanue 3¢hdekropHbix CD4 T-K/1eTok
@®aroumTos.

CuHTe3 UIMMYHOTIO0 y/TUHOB.

JInm¢onos3s T-1um¢poLuToB NPOUCXO/JUT:

+B KOCTHOM MO3TY

B TeiiepoBbIX OJISIIIKAX KUILIeYHHKA

B BUJIOUKOBOU JKeJjie3e

B MMM(aTUUeCKUX y3/1ax

B cejie3eHKe
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@yHKIMH, He cBolicTBeHHbIe T-mumdonuram:

3¢ (eKTopbI peakLii IPOTUB KJI€TOK, MH(ULIMPOBAHHBIX BHYTPUK/IETOUHBIMU
BO30yAUTENSIMU

3¢ deKTopbI peakijyii TPOTUBOOITYX0/€BOT0 UMMYHUTETA
+Tpe/illIeCTBeHHUKH K/IeTOK-TPO/yLeHTOB aHTHUTel
(OpMHUPYIOT KJIETKU MaMsATH

Th1 k/1eTKH 00ecieunBalOT 3aIIMUTY OT:

BHEKJ/IETOUHBIX M1aTOr€HOB
TaTOTeHOB, CBSI3aHHBIX C KJIETKAaMH CTU3UCTBIX 000/I0ueK
+BHYTPHUK/IETOUHBIX [1aTOr€HOB

['enbMUHTOB

T-K/1eTOUHBIH pelenTop pacrno3HaeT:

CcBOOOHBIN Oe/10K

CBOOO/IHBIN TIENITHT,

+TeNnTr/, CBA3aHHbIM C MOJIeKY/IaMU [JIaBHOTO KOMI/IeKCa THCTOCOBMECTUMOCTU
yT/IeBO/IHbIE MOJIEKY/Ibl

K/1eTKM namMATH OT/IHYAOTCSA 0T HAUBHBIX K/IeTOK:
+creuUYHOCTHI0 aHTUTeHPACIIO3HAIOLUX PEeLIeNTOPOB
CKOPOCTBIO Pa3BUTHsI OTBETA

3¢ deKTopHbIMU QYHKLIUSIMU

YBe/lMyeHHBIM COOTHOLLIEHUEM $JPO/LIUTOIIa3Ma
T-3¢peKTOpHI He OCYyIIeCTB/IAIOT PeaKLuu:
TUMepUyBCTBUTEILHOCTH 3aMe/I/IeHHOTO TUTIa
+TUMNepUYyBCTBUTETLHOCTU HEMe/IJIEHHOT'O TUTa
KOHTAKTHOM rMIepuyBCTBUTETbHOCTH
TPaHCIIaHTALMOHHOTO UIMMYHUTETa
MPOTUBOOMYX0JIEBOTO UIMMYHHUTETA
MPOTHBOBHUPYCHOTO UMMYHUTETA

I¢pdexTopHbie pyHKIuMN T-K/1eTOK He CBA3AHBI C:
LIUTO/IMTUYECKOW aKTBUHOCTBIO

+0ICOHM3aLIMeN K/IeTOK

cekperyen LIMTOKWUHOB

aKTvBaLMeld Makpodaros

T-KneTKu-3¢)¢GeKTopbI NPOSIB/ISAIOT AKTUBHOCTh:

CTIOHTaHHO

+BC/Ie/ICTBUE TIPe/IBAPUTEILHOTO UMMYHHOT'O pacrio3HaBaHUsI
NIpY Ha/IMUMK criefuruUecKrx UTOTOKCUUECKUX aHTUTel
OcHoBHble ¢pyHknuu T-xesmnepos:

+00ecreunBarOT pa3BUTHE Peakiuii KJIeTOYHOTO UMMYHHUTeTa
+00ecreunBarOT pa3BUTHE PeaKlii TyMOpPaTbHOTO UMMYHHUTETA
+o0ecreunBaroT MpoLecchl rnpoaudepayy U quddepeHIIMPOBKU CTBOJIOBBIX KDOBETBOPHBIX
KJIeTOK

WMHTUOUpYeT pa3BUTHe peaklvii r'yMopaJbHOTO0 UMMYHUTeTa
PerynstopHbie u 3¢ ¢exkTopHbie GyHKLINH O0CYLHIECTB/ISIIOT K/JIeTKH HMMYHHOMN
CHUCTEMBI:
TOKOSIIIIeCs

VCK/TFOUNTE/IbHO MUTPUPYIOLLIHe

+UCKJTIOUUTENBHO frddepeHIupyroIecs

+aKTUBUPOBAHHbIE

Tema 11. MopenbHbIe clcTeMbl B (pyHJaMeHTa/TbHOM M NIPUKJIaAHOH HMMYHOJIOTHH

®oH/| TeCTOBBIX 3a/IaHUN
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Kakoe u3 yrBep:xaennii 00 snuronax HEBEPHO?

SnUTONbI MOTYT OBITH OOIIMMU JI/1S IBYX Pa3HbIX aHTUTE€HOB

BesikoBast MosieKysia OObIYHO MUMeeT HEeCKOIbKO ITUTOTIOB

B-Kk/1eTKu CBA3BIBAIOTCA C SMIMTONAMU aHTUT'€HOB TOJIBKO T10C/Ie TIPOLIeCCUHTa
SnuTonkl 6e/IKOB MOTYT ObITh KaK JIMHEMHBIMU, TaK U B «CBEPHYTOU» (hopme
Hexkotopsle snuTomnbl 06/1aar0T 60/1blIel UMMYHOTeHHOCTbIO, HEKOTOpPbIe — MeHbIIIel
Kakue ki1eTku cTuMy/MpylOT T-K/1€TOUHBIM O0TBET?

TyuHbIe K/TeTKH

S03uHObUIbI

+Tx1

Tx2

B-knerounsiii petenTop (BCR)

CJLY>KUT /151 paclio3HaBaHUs aHTUreHa B-mimdornurom

CITY>KUT ZIJ14 Iepefjauv KOCTUMYJIITOPHOIO CUTHasia

ABJISIETCS TpaHCMeMOpaHHoM dhopmoti IgG

aKTUBUPYETCSI KOMIVIEMEHTOM

ITuporeHHasi peakijusi Npy HH()EKIMOHHbBIX 3200/ 1IeBaHUSIX SBJ/ISAETCS C/IEACTBHEM
JleliCTBUA

nJjI-18

N -2

ni1 -4

+NJT -1

Kakoro penenTopa HeT Ha K/1eTOYHO# noBepxHocTH B-nmumdonura?
+TCR

peLieriTopa /11 KOMILJIeMeHTa

BCR

CD23

Pa3pyiiieHue KeToK-MullleHeil Py MoMoIM nep(opuH-rpaH3MMoOBbIX MeXaHU3MOB
pa3BHBaIOT:

+T-mumborUThI

B-mim@onuuTel

MOHOLMTBI/MaKpodaru

503UHO(UJIBI

K nuTokuHam He OTHOCATCA:

VHTep(epOHbI

WHTEPJIEUKHUHBI

+ UMMYHOTJIOOY/TMHbI

KOJIOHWECTUMY/TUPYIOLe (aKTOpPhI

IIuToKMHBI B OpraHusmMe

cojieprkaTcs B mpecyliecTByolel hopme

HaKarMBaloTCsl B TPaHyJ/laX pa3/IMUHbIX KJIE€TOK

+UHYLIMPYIOTCA [/11 KOHKPETHOrO MpoLecca

TIpeBpallatoTCs pYr B pyra

B peanu3aiuu NpoTHBO0AKTePHA/TLHOT0 HMMYHUTETA Hau00/IbIIYI0 PO/Ib HTPAeT
raMMa-uHTep(epoH

+carouuro3

eCTeCTBEHHbIE KUJJIePbI

nji-4

HNuTepdeponbl Kak NPOTUBOBHPYCHBbIE ()aKTOPbI JeUCTBYIOT

TOIBKO BO BHEKJ/IETOUHOM MPOCTPaHCTBE

TOJIBKO B OTHOLIeHun PHK-cogepykaiiux BUpyCoOB

TOBKO B oTHOLeHuM [THK-cozepykalyx BUpyCcoB
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+TOJIbKO Ha BHYTPUKJ/IETOYHOM YPOBHE

K npoBocnaiuTe/IbHbIM UTOKUHAM OTHOCUTCS:

+WI-1

NnJI-2

NnJI-3

NnJI1-10

KmoueBbiM nuTokuaom Thl-kieTok siBisercs:

nii-4

nJI-10

+uHTepdepoH raMma

NnJI1-6

KmroueBpiM uToKHHOM Th2-K/1eToK AAB/IseTCA:

nJI-1

NnJI-2

+NJI-4

nHTepdepoH raMma

K cynpeccopHbIM IJUTOKMHAM OTHOCSIT:

ni-1

NnJI-3

ni-7

+WJI-10

MeM0paHoaTaKyOIUd KOMIUIEKC 00pa3yioT c/iejyloliie KOMIIOHEHThI KOMIIeMeHTa:
C1-C3

C2-C4

C3-C7

+C6-C9

ANbTepHAaTHUBHBIM U JIEKTUHOBBIA MyTH aKTUBAI[UM KOMIL/IEeMeHTa HAUUHAKTCSA C
+C3-KOMITIOHEeHTa

C9-komrioHeHTa

(hopmMupoBaHUs MeMOPaHOATAKYOIIEro KOMILIeKCa

rofiaByieHust UHruouTopa C1-KoMIOHeHTa

YkaxuTe HenmpaBW/ibHOe 0003HaYeHHE MyTell aKTUBALUK KOMIIEMeHTa:
KJ/IaCCUYEeCKUU

a/TbTepHAaTUBHbIN

+LUTOKUHOBBIN

JIEKTUHOBBIN

Cucrema KoMIJieMeHTa:

OTHOCHUTCS K UHTepJ/IeMKMHaM

+0THOCHUTCS K 6e/TKaM ChbIBOPOTKU KPOBH, aKTUBUPYIOIIIMMCSI KaCKaZloM peakI[|ii MpoTeosr3a
HMIMeeTCs TOJIbKO y UesioBeKa

MeeTCsl Y BCeX MO3BOHOUHBIX

DyHKIUM KOMIIOHEHTOB CUCTeMbI KOMIIJIEMeHTa:

KoMrioHeHT C1 3amycKaeT akKTHUBALUIO TI0 a/IbTePHaTUBHOMY MYTH

C3 yuacTByeT B IaTOreHe3e ajyIepruuecKux peaklyi 3aMme/jJIeHHOr0 TUIa
+komrnoHeHTbl C3a, 1 C5a OTHOCATCS K aHa(pUIaTOKCUHAM

KoMrIioHeHTbI C3a, C4a u C5a oTHOCSTCS K OIICOHUHAM

komrioHeHThI C3b, iC3b 1 C4b oTHOCsTCs K aHaUIaTOKCMHAM
MeM0OpaHoaTaKyOIUi KOMIUIEKC BK/IIOUAaeT KOMIIOHEeHThI KOMIIJIEMEHTa:
C3bBb b.

C3bBb3b B.

C4b2aT.

C4b2a3b
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+C5bC6C7C8CY

Mem06paHoaTakyoIui KoMiuieKc GopMUpyeTcs Moj BJIMAHAEM KOMIIOHEHTa
KOMIL/IEMeHTa:

C3a

+C3b

C4b

Cha

C5b

MexaHM3M aKTHMBALUHM CUCTeMbI KOMIIJIEMEHTa M0 K/J1aCCHUeCKOMY IyTH CBSI3aH:
+C KOMIJIEKCOM aHTUTeH-aHTUTesI0

¢ uHTepdhepoHaMu

c NJI-2

cIgE

MexaHu3M aKTUBAI[UM CHCTeMbl KOMIIJIEMEHTa 110 JIeKTHUHOBOMY MyTH CBSI3aH:
C yJ4acTHeM KOMI/IeKCa aHTUT'eH-aHTUTesI0

+C aKTHBaIMel crieluduuecKiMU caxapamu OakTeprabHOH MeMOpaHbI

C aKTHBaLMel NMpoAyKTamMu (parocoM aKTUBUPOBAHHBIX (aroLyMToB

C aKTUBAL[Mel LIUTOKWHAMU eCTeCTBeHHBIX KUJIJIEpOB

AKTHBaLMA CUCTeMbl KOMI/IEMeHTa He BbI3bIBaeT:

rubenb KJIeTKH

yCU/ieHre XeMOTaKcrca

JlerpaHyJISILUI0 TYYHBIX KIeTOK, 6a30¢uio

yCujieHre pa3BUTHs BOCIIaleHus

+ ycueHue MepcuCcTeHUWH MHGeKIUr

B akTHBanUM CUCTeMbl KOMIIEMEHTa M0 K/IaCCHYeCKOMY NyTH MPHHUMAaeT yJyacTHe:
IgA

IgE

+1gG

IgD

IenTpanbHbie OpraHbl UMMYHHON CHCTEeMbI:

+TUMYC, KOCTHBIN MO3T

reyeHb

muMdaTtryeckre y3sbl

cesie3eHKa

TieliepoBbI OISIIIIKY MTOZAB3JOLIHON KUILIKU 2

OcHoBHas ¢yHKIMS [IeHTPa/IbHbIX 0PraHoB TMM(OUAHON CUCTeMbI:
+Cco3peBaHMe U pa3MHOKeHHe UMMYHOKOMIIETeHTHBIX K/IeTOK-TIpe/[IlIeCTBeHHUKOB
+aHTUreHHe3aBUCUMOe ¢popmupoBaHue T- 1 B- cucrem nMMyHUTeTa

TIpY B3aMMO/IeMCTBUM C aHTUT€HOM arlonTonuueckasi rubesib He3pesbiX TMMGOLIUTOB
BCe TIepeurc/IeHHOoe

K nepudeprnueckum opraHam J1uMQpouHO#M CHCTeMbI OTHOCATCS:

MUHZA/TAHBI

muMdaTtryeckre y3sbl

cesie3eHKa

TieliepoBbI OJISIILIKU

+BCe Mepeurc/ieHHOe BepHO

T- TuM¢OLUTHI IPOHUCXOSAT U3:

+YHUIIOTEHTHOT'O TIpe/jiliecTBeHHUKA T- TMM(OLUTOB KOCTHOTO MO3ra C MOC/IeyIIM
Co3peBaHUeM B TUMYCe

KOJIOHHeoOpa3yollel cesie3eHKH IrpaHy/I0I[UTapHO-MaKpodaraabHOT0 TUMQOIUTOB TUMGBI
KJIETOK CeJie3eHKH

KJIETOK TUMYCa
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OcHoBHbIe cyononynsanuu T-nmumdornuros:

+T-nomolHUKY (xenmepsbl), T- IUTOTOKCHUYeCKre (KUJIephl)
AHTHUreH-aKTHBHUPOBaHHbIe T-TUMOLUTEI

ecTeCTBeHHbIe KU/Iepbl

TUMOLIATBI

B-1uM@o1uThI Ues10BeKa MPOUCXOAAT U3:

YHUIIOTEHTHBIX Mpe/lIeCTBeHHUKOB B-1MMpoLnUToB MMMQaTHyecKux y3/aoB
+YHUIIOTEHTHBIX NIPe/ILeCTBeHHUKOB B-MM(OLIMTOB KOCTHOTO MO3ra
YHUIIOTEHTHBIX Mpe/lieCTBeHHUKOB B-1MM(OoLIMTOB KOCTHOTO MO3ra C MOC/IeYOLUM
Co3peBaHHEM B TUMYCe

MYJIBTUIIOTEHTHBIX CTBOJIOBBIX K/IETOK C MOC/IeIVIOLIUM CO3DEBAHUEM B CeJle3eHKe
IIna3maTuueckue K/JIeTKH NNPOUCXOAAT U3:

+B-numdouurToB

T-mumdboruToB

Makpogaros

¢bubpobiacTon

BCeX MepeuyMC/IeHHbIX K/IeTOK

I[Tna3maTHuyecKue KJIeTKH oT/InuYaeT oT B-nmumdoruros:

0011110} pa3Mep KJIeTKH C XOPOIIO Pa3BUTHIM LIUTOI/IA3MaTUUECKUM PETUKYTYMOM,
armaparoM ['oJibmKu

OosbIIIOe KO/TMuecTBO Ig B LIMTOMIIa3Me KJIeTKU

CTIIOCOOHOCTH MPU BO3/eMCTBUY LIMTOKMHOB TepekmouaTh cuHTe3 IgM Ha Ig apyroro kimacca
+BCe Mepeunc/IeHHOe BepHO

BCe [epeyurc/IeHHOe HeBepHO

Kakas puddepeHiniupoBka B-K/1eToK NpoUCX0AUT B KOCTHOM Mo3re?
aHTUTeH-3aBUCHMast

+aHTUr eH-He3aBUCHMast

o6a Buga quddepeHIIpPOBKH

I depeHIIMPOBKY B-K/1eTOK He MPOUCXO UT

B KOCTHOM MO3re IIPOMCXOJUT CHayvasia aHTUreH - He3aBUCHMasi, a 3aTeM aHTUTeH -
3aBUCHMas U depeHLIMPOBKa

B xoe MMMYHHOI'0 0TBeTa OCYI[eCTB/IAeTCA KoomepaLus Mexyy:
+Mmakpodaramu, T- u B- numdonuramu

Makpodaramu u B- numdborpramu

Makpodaramu, TUMOLUTaMu U B- num@ouramu

Makpodaramu u T- mumdorrammu

T-numdoruramu, B-mumdoruramu 1 niasmaTiuecKMH KjieTKaMu
AHTHUreH-TIpeACTaB/IAIIIAA K/IeTKa - 3T0:

HENpOH

MoMMOpP(HO-5/1ePHBINA JIEHKOLIAT

303UHO(U/TbHBIN JIEUKOLIUT

+KJIeTKa, UMelolias Ha CBoeli MeMOpaHe Gesky BTOPOro K/acca IJIaBHOTO KOMITIeKca
TKaHeBol coBMectumoctu (MHC-II)

IIUTOKMHBI - 3TO:

6enKu, BbljlessieMble TTIOKOSIIIIMMUCS JIeHKOLIUTaMU

+yHUBepcasbHble Pery/sToOpbl )KU3HEHHOT0 L{UK/a KIeTOK, KOHTPOJIMPYIOLL{1e MPOLeCcChl UX
I depeHIIMPOBKY, nposrdepaniy, QyHKLMOHATIbHOU aKTUBHOCTH U aronTo3a.
OenKu, OTHOCSIIMECS K pa3psiAly aHTUTeI, Bbl/le/isieMble aKTHBUPOBAHHBIMU JTUM(OL[UTaMH
HU3KOMOJIeKY/IsipHble Oe/Ku, Bbijle/isieMble aKTHBUPOBAaHHBIMU TUM(OLIUTaMU U
Makpodaramu, sIBJSIOLIMecs: MeJuaTopaMu BOCIaJleHUs] U MUMMYHHOI'O OTBeTa

BCe OTBETHhI [TPaBU/IbHbIE

OcHOBHbIe IMTOKHHBI, YJaCTBYIOIIIHE B BOCIIA/IUTEe/IbHBIX MpoLieccax:
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(hakTOp HeKpo3a OryxoJu

VHTepJIeUKrH- 1

VIHTepJIeNKWH-6

vHTepdepoHbl anbda ¥ raMma

VHTep/IelKUH-8 1 pyrrue XeMOKUHbI

+BCe repeurcieHHbIe

K cucremMHbIM 3(pheKTaM NPOTHBOCHIAIUTE/TBHBIX IUTOKMHOB OTHOCAT:
TIOBBILIIEHWEe TeMIlepaTyphl Tejia

CKOTJIeHWe HeUTpo(rIoB U Makpo(aroB B ouare ropakeHust
JIeMKOIUTO3

yBe/MueHre cuHTe3a 0enKoB oCTpol ¢asbl

aKTHBaLYs NPOLIeCCOB CBEPThIBAHUSI KDOBU

+BCe MepeuyrcieHHoe

K knerkam-3¢dexkropam Hecnenupuyecko HMMMYHHOM 3allJUTHI OTHOCAT BCe, KpoMe:
HeUTpodubl

+T-nmumboLUThI

Makpodaru

NK-knetku

K ¢akTopam rymopanbHo# Hecrieju(uueckoil UIMMYHHOM 3aIlUThI OTHOCAT BCe,
KpoMme:

+aHTUTeNa

UHTep(depOHbI

Genku ocTpoii (ha3sbl

JIU30LIUM

cucTeMa KOMILJIeMeHTa

K ¢arouuram oTHOCAT:

B-nmum¢ ot

+HelTpoduIbl, MaKpodaru

ecTeCTBeHHbIe KUJIIepbl

T-mumdbouThI

TPOMOOLIUTHI

K TKaHeBbIM Makpogaram oTHOCAT Bce, Kpome:
Kyrn(epoBCKHUe K/IeTKU

+06a30(ubl ¥ TyuHble KJIeTKA

KJIeTKU JlaHrepraHca

anbBeossipHble Makpodaru

OCTEeOKJIaCThl

KJIETKA MUKPOT/TUU

B yHHUTO)XeHUH BHEK/IeTOYHO NMapa3suTHPYHIUX HH(EKLMOHHbIX areHTOB
y4acTBYIOT:

MOHOLIUTBI/MaKpodaru

HelTpohubI

ecTeCTBeHHbIe KUJIIepbl

303UHO(UIIBI

+BCe repeync/ieHHbIe K/IeTKH

HupKyaupyompye MMMyHHbIe KOMILIEKChI - 3TO:
+KOMILJIEKC aHTUT€H-aHTUTeJI0

a/nepren-IgE

KOMII/IEKC aHTUTeH-aHTHUTe/I0-KOMIJIEMeHT

arperupoBaHHsble [gG

BCe repeunc/ieHHoe

K Hecnenju¢uyecKuM MMMYHOIOTHUECKHM PeaKLisIM 0THOCSTCA BCe, KpoMe:
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aKTUBALIUM CUCTeMbl KOMILJIEMEeHTa
+TIPOAYKLIMYA aHTUTE

MPOAYKLMHU UHTepdepoHa

aktuBaumn NK-KmeTok

I'ymopanbHble (hakTOpbl aHTHUTeHHecHeu(pHUeCKOil HMMYHHOM 3allMThl OpraH1u3Ma:
6enKu crcTeMbl KOMITJIeMeHTa

octpoda3oBbie OeKu

JIM30LIUM

rHTep(hepoHbI

+BCe [epeurcieHHoe

Krnerounble akTopbl aHTHUreHHecTIeM(pUIeCKOH HMMYHHO# 3alljUTh] BCe, KPOMe:
HaTypaJibHble KUIepbl

+1/1a3MaTUUecKue KIeTKU

HeUTpo(uIbI

MOHOLIUTEI

TKaHeBble MaKpodaru

EcTecTBeHHbIe (HaTypa/IbHbIe) KW//IEPHI BHINO/THAIOT BAXXHYH) 0MO/IOTHYECKYI0 POJIb:
B IMMYHOJ/IOTMYeCKOM HaZi30pe, HarpaB/ieHHOM MIPOTUB MEPBUUHO BO3HUKAIOIINX
OITyX0JIeBBIX KIeTOK

B pa3pylleHUH BUPYC-UH(ULIMPOBAHHBIX K/I€TOK

B OTTOP>KEHHH UyKePO/IHbIX TPAHCILJIAHTAaTOB

+BCe repeurc/ieHHOe BepHO

DYyHKIMHU K/IeTOK (paronuTapHoi CUCTeMbI:

3alUTa OpraH|u3Ma OT UyKepOJHbIX MUKPOOPTaHU3MOB MyTeM Kusi-iuHra (youicTBa) u
repeBapyBaHue UX

POJIb K/IETOK-«MYCOPII[UKOB», YOUBAIOILIUX U pa3pyIIAOIINX COOCTBEHHbBIE KITeTKU
OpraHu3Ma - NoBpeXX/ieHHbIe, ZieeKTHbIe, CTapbie

cekpelusi OMO/IOTMYeCKN aKTUBHBIX BEIIeCTB, PETyTUPYIOIUX 00pa3oBaHue [PYTUx
MMMYHOKOMIIETEHTHBIX K/IETOK; ITpe3eHTalusi uykKepoJHoro aHTureHa T- numdoruram
+BCe repeurc/ieHHOE BepHO

OcHoBHbIe (a3bl paronurosa:

HarpaB/ieHHOe JBIKeHue (haroiuTa K 00beKTy daromnurosa (1oJ10>KUTeTbHbINA XeMOTaKCHC)
NIpUKperieHre K 00beKTy (aaresus), 3axBaT 00beKTa, 06pa3oBaHue Garocombl

cmsiHue (parocoMbl € M30coMaMu 1 obpa3oBaHue (parom30CcoMbl, YOUHCTBO (KUJIIMHT)
JKUBOTO 00BEKTa

nepeBapuBaHre ¥ 06pab0TKa aHTUreHa Jjisl TIPeCTaB/IeHuUs IPYTUM UMMYHOKOMITETEHTHBIM
K/IeTKaM

+BCe repeurcjieHHoe

IToka3aTeu akTUBHOCTH (haronurosa:

TMPOLIeHT (aroLUTUPYIOIIUX HEUTPOopuUIoB (MPOLeHT (aroLyTo3a)

Cpe/iHee UMCJIO TOTJIOLIeHHbIX MUKPOOOB ((harorurapHoe Urciio)

abCo/OTHBIN (haroruTapHbIi mokaszatesb (APIT) — KonuecTBO MUKPOOOB, KOTOPOE MOTYT
TIOT/IOTUTE (aroiuThl 1 TMTpa KPOBU

orpeziesieHVe UH/IeKCa 3aBepiiieHHOCTH ¢aronuTo3a (U3d)

+BCe repeuyrcieHHoe

JedexTsl paronurosa Had/IHOJATCS TIPHU:

HeUTPOIeHUsIX

HapyIlleHHe TOTJIONIAoIel 1 TiepeBapyBarollell CrlocoOOHOCTH (ParoluToB

HapylleHre XeMOTaKcHuca

JneduiyTe MUeonepoKCUAasbl

+BCe repeyrc/ieHHOe BepHO

MIMMYHOT/100y/THHBI TIPOAYLUPYIOTCS:
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JIeMKOLIUTaMU

muMdoLUTaMu

Makpodaramu

+T71a3MaTUUeCKUMU K/IeTKaMuy

TUCTUOLIMTaMU

VIMMyHOT/100y/IMHBI ONpefie/ISIITCA Be3/ie, KpoMe:

B I71a3Me KPOBU

B CEKPETOPHBIX KUJKOCTSX OpraHu3Ma

Ha noBepxHOCTU B-mimdonuton

+Ha noBepxHocTH T-mMM@oLKUTOB

MosieKy/1bI HIMMYHOTJIO0Y/THHOB COCTOSIT U3:

JBYX TOJIUTIENTUAHBIX JIETKUX Lerneit —L

JBYX TOJIMNIENTUAHBIX TSDKeNbIX Lerneil-H

13 IBYX TsDKesbiX-H U ByX jlerkux 1jemnedi—L

B pasHbIX COOTHOLIeHUsX ATy H- u L- nenen

OJIHOM MOJIUIEeNTHAHOM JIerKo# 1ieny L ¥ [ByX MO/IMIeNTHUAHBIX TshKesbIX Lemneit H
B cekpeTrax pa3/IMUHBIX JKejie3 U C/IU3M JKe/TyA0UHO-KUIIIeYHOr0 TPAKTa B HopMe
npeo6,/1a/Jal0T C/IeAyIHe HMMYHOTIJ/I00Y/THHBI:

IgG

IgD

IgM

+cekpeTopHble IgA

IgE

B KpoBH y B3pOUIBIX )KWBOTHBIX HMMYHOTIJIO0Y/IMHBI CO/I€PXKaTCs B C/IeyIoLei
yObIBaroIIei moc/ieioBaTe/IbHOCTH:

IgM > IgG > IgD > IgA

IgA > IgG > IgD > IgM > IgE

+1gG > IgA > IgM > IgD > IgE

IgG > IgA > IgE > IgM > IgD

IgA > 1gG > IgM > IgE > IgD

IgM anTHTeNA:

TIPOSIB/ISIFOT aHTHOAKTepraibHbIe CBOWCTBA

CBSI3bIBAlOT KOMIIEMEHT

yUaCTBYIOT B IEPBUYHOM MMMYHHOM OTBeETe

+ BCe Mepeunc/ieHHOe BepHO

IgG anTHTeNA:

CBSI3bIBAlOT KOMIJIEMEHT

TIPOHUKAIOT uepe3 MaLeHTy

CBSI3bIBAIOTCS C (ParoLUTUPYIOIIMMU K/IeTKaMu

+BCe repeurc/ieHHOE BepHO

IgA anTHTe1A:

00ecreunBarOT UMMYHHBIA OTBET B [IbIXaTe/IbHOW U MHUITIeBaPUTETbHOM CHCTeMax
o0mafatoT aHTUOaKTepUaIbHBIMU M aHTUBUPYCHBIMU CBOMCTBaMU
00pa3yroT IUMepHbIe MOJIEKYJTbI

00pa3yroT KOMIJIEKChI C CeKPeTOPHBIM (hparMeHTOM

+BCe Mepeurc/ieHHOe BepHO

Yacro BcTpeuawinuecs uH(eknuu npu Aedekrax aronurosa:
OakTepuabHBIE

BUDYCHBIe

rapasuTapHble

rpubKOBbIe

J/1s1 cucTeMbl KOMILZIEMEHTA XapaKTepPHO C/Iefyiolee:
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KOMITJIEMEHT COCTOMUT Oosiee yeM 13 20 IMMYHOJIOTHUECKU Pa3/IMUHbIX OelKoB
KOMITOHEHTbI KOMILJIEMEHTa CHHTe3UPYIOTCS B TTeYeHU

KJ/lacCHUecKast akTHBALIMsI 00ecrieyrBaeTCsi KOMITIEKCOM aHTHUT €H-aHTHUTEJI0
aKTUBHBINA KOMITJIEMEHT CII0COOeH JIM3UPOBaTh BUPYChI U OaKTepUU

+BCe Nepeunc/IeHHOe BepHO

Kakas guddepenipppoBka B-k/ieTok npoucxout B nepugepuuecKux JuMEOUuJHbIX
opraHax:

+ aHTHUreH3aBUCHMas

aHTUI€eHHe3aBUCHMas

aHTUTeH3aBUCUMas U aHTUT eHHe3aBUCUMast

I depeHMPOBKa K/IeTOK He IIPOUCXOAUT

K aHTHreHNpe3eHTUPYIOIMM K/IeTKaM He OTHOCATCS:

MOHOLIUTBI

Makpodaru

JleH/IpPUTHbIE KIIeTKU

T-nmumdboLuThI

+B-nmumdouuThI

AHTHOaKTepHua/bHasA aKTUBHOCTb MaKpo()aroB 3aBHCHT OT:
CJIMSIHUS JTU30COM C (harocoMamu

MPOJYKLMU CYTIePOKCHUHBIX PaJiuKaioB

npoaykuuu NO (okcuza a3ora)

+BCero repevyrcieHHOro

KomniemeHT BoB/1eyeH B ciefyrwoinue nponeccsl, KPOME
TIpYBJleUeHNs] HeUTPO(UIOB B oUar BOCIaeHus

yBeJIMUeHHs1 KOHIIeHTPAal[My ChIBOPOTOUHBIX O€/TKOB B 0Yare BOCIa/IeHUsT
MU3UC OaKTepuu B OTCYTCTBUE Crieli(UUeCKUX aHTUTeN

OIICOHU3aLMsl MUKPOOPraHU3MOB

+ceHcubwmm3saiys T-TUMOLMTOB K aHTUTEHY

Cucrema KoMmiieMeHTa:

aKTHBUPYETCS CBSI3bIBAHKWEM CO CrieljuruyecKUMU peLjeNTopaMu KOMILJIeMeHTa
crierju(rUeH Mo OTHOLLEHUIO K aHTUTeHYy

CIoCcOOCTBYET BHEJPEHUIO BUPYCa BHYTPh KJIETKH

HabOp BHYTPUK/IETOUHBIX O€/TKOB, CITOCOOCTBYIOLIMX 3/TMMUHALIUM YH/IOT€HHBIX aHTUT€HOB
+cocTouT U3 6enKoB, aKTUBUPYEMBIX 110 KaCKa/[HOMY MEeXaHU3MY

Poab C5b npu akTUBanyu no Kj1accuuyeckoMy ImyTH

aKTHBaLMsi KOHBEPTa3HOW aKTUBHOCTU C5

TipUBJ/IeYeHNe HEUTPO(MU/IOB [/l YHUUTOXXeHUs] MUKPOOpraHu3ma
+uHULMAIMS GOpPMHUPOBaHUS MeMOpaHOATaKYIOI[ero KOMILIeKCa
nosmMepu3arys ¢ GopMUpoBaHUEM TPpaHCMeMOpPaHHOT KaHasia

BCe BbIllIeriepeurciieHHOe BePHO

AJNBIOBAHTBI:

YMeHbILIal0T TOKCUYHOCTh UMMYHOTeHa

YBEJIMUMBaOT UMMYHOT€HHOCTh rafTeHOB

yJ/lyullatoT TeMOoIo33

+.y/ly4llatoT MMMYHHBINA OTBET MPOTHB UMMYHOT'€Ha

YBeJIMUMBAIOT KPOCC-PEAKTUBHOCTb aHTUTEHOB

IIpeBpaiijeHHe TOKCMHA B aHAaTOKCHH:

Ienaet TOKCUH O60JIe€ IMMYHOT €HHBIM

+YMeHbI11aeT (papMaKoJ0rMYecKyt0 aKTUBHOCTb TOKCHHA

YnyuiiaeT cBsi3bIBaHUE C aHTUTOKCUHOM

VHAYIMPYeT TONMBKO BPOXK/A€HHBIM UMMYHHUTET

YnyuinaeT ¢aronuTos
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NMmyHOreHbl, MCNO/Ib3yeMble B KITUHUYeCKOU NMPaKTHUKe:
+CTONOHSYHBIN aHATOKCUH

+TpUIINIO3Has BaKLIMHA

TyOepKy/IiH

BCe BblLIeNlepeyrc/IeHHOe He BepHO

Cnepymomue CBOMCTBA CMOCOOCTBYIOT HMMYHOT€HHOCTH BelllecTBa:
Bosibliasg monekynsipHasi Macca

CJI0)KHOCTb XMMHUYECKOI'O CTPOEHUS

HocraToyHasi cTabUIbHOCTE 1 TIEPCUCTUPOBAHKE TI0C/Ie MHBEKLUH

Bce BrieriepeunriciieHHoe

+ Bce BbIenepeurcieHHOe HeOOX0AUMO, HO HEIOCTaTOUHO

UTo 13 HUXKellepeyruc/JIeHHOr0 He MOAXOAUT /Il BPOXK/|eHHOr0 HMMYyHHUTeTa?
OTcyTCcTBUE CIELIUPUUHOCTU

AKTUBAaLUS 110/, BO3/IeHiCTBUEM CTUMYJIOB

BosrieueHue K/1eTOK MHOTUX TUIIOB

+Hanuume UMMyHO/IOTHUUYECKOU MaMsTH

NK-K/1eTKH TaK)Ke U3BeCTHbI 10/, UMEeHeM:

Makpodaru

[eHpUTHbIE KIIETKA

+HyeBble KneTku

T-knetku

Ha cBoeii MeMOpaHe 3KCIIPecCHPYIOT aHTHTeJIa:

+B-keTku

HeHapUTHBIE KJIETKA

Hynesble Ki1eTku

T-knetku

Kakoii 13 IMMYHOTIJI00y/IMHOB CBSI3aH C Pa3BUTHEM a/I/IePrU4ecKoi peakijuu?
IgA

+IgE

IgM

IgG

IgF

Kakue U3 HMMYHOI/I00y/IMHOB CIIOCOOHBI AKTUBHPOBAThH CHCTeMY KOMIIJIEMeHTa?
IgA

IgE

+1gG

IgD

Kakue 13 HMMYHOTIJI00y/THHOB SIB/ISIFOTCA pPelienToOpaMH Ha MOBepPXHOCTH B-k/eTok?
IgA

IgE

+1gM,

+1gD

IgG

B cpaBHeHHH C BTOPUYHBIM UMMYHHBIM OTBETOM, NePBUYHBIN:
+UMeeT MPO/I0JDKUTEbHBIN JIar-Nepuo/,

HY)K/IaeTCs B MEHbIIEeN KOHL[eHTPaL[My aHTUTeHa

B OCHOBHOM, sBsieTcs [gG-onocpejoBaHHbIM

XapakTepu3yeTcsi 6osiee BBICOKOW a)(UHHOCTBIO aHTUTE/T K aHTUTeHaM
xapakTepur3yeTtcsi 6osiee BbICOKOW aBUIHOCTBIO aHTUTEN K aHTUTeHaM
BenkoBasi ppakijusa cbIBOPOTKH, CO/iepiKalljas aHTUTeIa:

017100 y/TUHBI

B-rnobymuHbI
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+Y-T7100y/TUHBI
TPOMOOLIUTHI

Crnenuduueckue aHTUTe/Ia ONPe/Ie/ISAIOTCA B CbIBOPOTKE M0C/1e IePBUYHOI0 KOHTAKTa
C aHTUT'€HOM CITyCTS:

10 munyT

1 yac

+5-7 nHeun

3-5 HeJeslb
TosbKO 1OC/Ie BTOPUYHOIO KOHTAKTa C aHTUT€HOM

BHyTpHuyTpo0Has uH( ek MOXKeT 0bITh AHAarHOCTUPOBAHA HA OCHOBAaHUH
MOBBILIEHHOT0 YPOBHSA aHTUT eH-CIIeli(puIecKoro:

+1gG

IgM

IgA

IgD

IgE

BbiOepuTe yTBepkK/eHNe, XapaKTepu3ylee H30THIIBI HMMYHOIJIO0Y/THHOB:
3TO BapUaHTHI TSDKEbIX Liereld, KoAUpyeMble ajiie/IbHbIMU FreHaMU
KOHCTaHTHbIe YYaCTKU JIETKHUX Lielleld KoAUpyeMble alie/IbHbIMU FeHaMu
+HabOop aHTUTeHHBIX JIeTEPMHUHAHT UMMYHOT/IO0Y/TMHOB OZTHOTO KJlacca, UeHTUYHBIN ¥ BCeX
0co0el JaHHOrO BU/IA.

3TO COBOKYITHOCTh 3IHUTOIOB rUriepBaprabebHOr0 y4acTKa, pacrio3HaBaemast
AHTUUAUOTUTINUECKUMHU aHTUTe/IaMHU.

HU OIVH U3 TIepPeurC/IeHHbIX BaDUAHTOB

Cekperupyembiu IgA:

He cogepxxut H-1jernm.

He COJIepP’KUT CeKPeTOPHOI'0 KOMIIOHEHTa

+gB/Ig€TCA JUMEepPOM

He CriocobeH CoeIMHATHCS C BUPYCHBIMU YaCTULIAMU

VHULMUPYeT KJIaCCUYeCKri MyTh aKTHBALIMK KOMIIIEMEeHTa.

Urto HE saBnsiercs xapakrepucrukomn IgG?

COJIEP’KHUT JIBe TsDKeNbIX U [iBe JIeTKUX LM

repecekaeT TlaljeHTapHbIi Oapbep

KOJTMUeCTBeHHO TIpeobiia/jaeT B KPOBY, JIuMde U TTepUTOHeaTbHOU XKUJKOCTH
+IBJISI€TCSI HAaMOOMbIIIUM U3 BCex Ig

L-1jenu cocTosT 13 K- 00 A-1jeTei.

B 0a30By10 CTPYKTypy MMMYHOTI/I00y/IHHA BXOJSAT:

JIBe TsDKeJIble 1L[enn

OJlHa JierKasi L|ellb

LIaPHUPHBIM y4aCTOK

+BCe BbILLeNIepeunCc/IeHHOe

OcHoBHBIMH (PYHKLMSIMH aHTHUTEJI SIB/ISTFOTCSL:

OTICOHU3aLs

HeWTpanm3auus

aKTHBaLMsl KOMIIJIEeMeHTa

+B3aUMO/IeMCTBYIOT C Pa3/IMUHBIMUA aHTUT€HaAMHU.

MoHoK/10Ha/IbHbIE AaHTHTE/1a UCNO0/Ib3YITCS AJIA:

+IMarHOCTUUECKUX UCC/Ie0BaHUMN

TepareBTUUECKHX MPOoLie/lyp

+CeposioruuecKux UccieoBaHuM

BCe BhbILLENIePeYrC/IeHHOe

Kaxkoe u3 yTBep)x/jeHUI1 cipaBeA/JIMBoO A1 aHTUTen IgG?
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MOT'YT HEMTPaM30BaTh aHTUT'€HbI

MOTYT aKTUBUPOBAaTh KOMIL/IEMEHT

SIBJISTFOTCS] OTICOHMHAMU

+BCe BbILIeNepeyrc/ieHHoe

CrnenuduuHocThb 0T/e/IbHON B-K/IeTKu:

+WHayLypyeTcsi B3aMMOZeliCTBUEM C aHTUTE€HOM

OmnpepiensieTcsi IOC/e[0BaTeNbHOCTBIO L-1ienu

OmnpepensieTcs TIOC/Ie[0BaTeIbLHOCTBIO Baprabe/ibHbIX yuacTKoB H- u L-1iereit
MeHsieTcst moc/ie riepeK/IroueHust K/1acCoB

OnpefensieTcss KOHCTAHTHBIM YYaCTKOM TsDKEIOH Lienu

B-K/IeTKH NaMATH O0T/IMYAKOTCA OT HAaMBHBIX B-K/1eTok:

[Tpodusem 3xkcrpeccuu MeMOpPaHHBIX UMMYHOTTIO0Y/TMHOB

[110THOCTBIO MeMOpPaHHBIX PeLerTOPOB K KOMIIOHEHTaM KOMITJIEMeHTa
[TpoJ0/KUTETBHOCTBIO YKU3HU

A drHHOCTBIO peLienTopoB K aHTUTeHaM

+Bce BblllIenepeuriciieHHOE BEPHO

VIMMYHOTOKCHHBI 3T0:

+LluTOTOKCHUYEeCKHe areHThl, IoJlyuyaemMble CB3bIBAHUEM aHTUTe/Na C TOKCUHOM
BerijecTBa, oka3biBaroiye u3bupaTebHOe TOKCHUECKOe JIeMCTBHe Ha TMM(OLIUTHI
benku octpoii (ha3bl, CHHTe3UpyeMble B X0Zie IMMYHHOI'O BOCTa/leHusI
LIupKynupytoliyie MUMMYHHbIE KOMIT/IEKChI

A03uMBI — 3T0:

AnTHUTENa, KOHBIOTUPOBAHHBIE C PepMEHTOM

+AnTHTeNa, 0013 jaroIe COOCTBEHHOM (hepMeHTaTUBHOM aKTUBHOCTBIO
depMeHTHbI, TPOAYLIMPYeMble aHTUTe/IaMU

AHTHTeNa, aKTUBHPYIOLLMECS TIPY TIPOTE0JTUTUUECKOM paclieryieHuu
K/eTouHble 3/1eMeHThI, y4aCTBYIOIje B Npe/icTaB/eHUH aHTureHa T-mum¢oruram:
+eHpUTHbIe KIIeTKH;

Tla3MaTHUecKre KIeTKy;

+Makpodaru;

TPOMOOLUTHI;

TYUHbIe K/IeTKHU.

ITo/MnoTeHTHBIE reMONO3THYEeCKHE CTBO/IOBbIe K/IeTKH MPUCYTCTBYIOT B:
+riepudeprueckoii KpOBH;

+KOCTHOM MO3T€;

TUMYCE;

+TyTTIOBUHHOU KPOBU;

MUM@(aTUYeCcKUXx y3max.

Jns pa3Butusa crenu¢puueckoro MMMYHHOT0 0TBeTa B-iuM@oriuTel nomyyaroT
noMoupb OT:

+(Oo/TUKYISPHBIX JIeHPUTHBIX KJIETOK;

6a3zodunon

+T-mum¢ouTOoB;

rernaToLyTOB;

3PUTPOLIUTOB

AnTHTena Kiacca IgE BeipadaTbIBaloT:

6azoduisr;

+ TUIa3MaThuecKre KaeTKy;

T-numporuThI;

THUMOLIUTHI;

TyUHbI€e K/IeTKH.
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Tab6mmra 6 — Kpurepun oreHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kog v HaMeHOBaHUe
WHJUKAaTOpa AOCTHXXKeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1K)

Kputepuu otieHnBaHUs ChOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTv KOMOETEeHIMN)

Ha 6a30BOM ypoBHe

Ha MOBBIIIIEHHOM YPOBHE

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

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

MaKCHMaJIbHOTo Oasiia

COOTBETCTBYET
OLIEHKE «OT/TMUHO»
86-100% ot
MaKCHMa/IbHOI0
banna

YK-1.1 UJ-1 yk1 He  COBCeEM  TBepAO | TBepAo YCBOWJ | TTyOOKO U TIPOYHO
3HaTh: BJIafleeT MPOTrPpaMMHBIM | IPOrPaMMHBIN YCBOW/I MaTepual B
-MeTO/ibl KPUTUUECKOr'0 | MaTepuasioM, 3HaeT | MaTepuas, FPaMOTHO U | [I0JTHOM oObeme,
aHaiausa u OLIeHKU | OCHOBHbIE TI0 CYLLeCTBY U3j1araeT | MCYepIibIBarollle,
COBPeMeHHbIX Hay4HbIX | TeOpeTUYeCcKue ero 6e3 | rpaMOTHO v
JOCTHKeHUM; T10JI0KeHYsI U3y4yaeMoro | CyLeCTBeHHBIX JIOTUYEeCKU  CTPOWHO
-OCHOBHBbIE TIPUHLUIIBL | KYpCa, obmagaer | oIMOOK, TIPaBU/IBHO | €M0 M371araer, ueTKO
KPUTHUYECKOI0 aHa/v3a. JIOCTaTOYHBIMU JJ1s1 | TIpUMeHsieT ¢dbopmynmpyer
YK-1.2 N-2 yk1 MPOJIO/DKEHUS TeopeTUYeCcKue OCHOBHBIE  TIOHATUS,
YMmers: 00yueHus Y | TIOJIO’KEeHUS TPy | IPUBOJUT
-[I0/lyyaTb HOBblEe 3HaHUs | MPeACTOsIen pellleHUH KOHKDPeTHBIX | COOTBETCTBYIOLLIHAE
Ha OCHOBe aHasm3a, | mpodeccuoHaNbHOU 3a7ay, ¢ HeOOBIIMMY | TIPUMEpLI, YBEPeHHO
CUHTe3a U [JIp.; JlesATeJIbHOCTH, MO PeLIHOCTSIMU B/IaJieeT
-cobupatb ¥ 00001IaTh | 3HAHUSIMU. BBITIOHSET | IPUBOIUT MeTO/0JI0THel;
JlaHHBbIe 110 TeKyLue 3ajaHus, | GOpMyIMPOBKU criocobeH
aKTya/IbHbIM Hay4HbIM | yCTaHaB/IMBaeMble orpeiesieHuH, He | aHa/IM3UpOBaTh
npobsieMaM, OTHOCSIIUMCS | TpadUKOM yueGHOro | JorTycKaeT 3aKOHOMEpPHOCTH
K nipodeccroHanbHOM | Tiporiecca. IIpu oTBeTax | CyIjeCTBeHHBIX (yHKI[MOHUPOBAHUS
obmacTv;  -OCYILeCTBJIATh | AOMYCKAeT HeTOYHOCTeH TPU | OPraHOB ~ UMMYHHOU
MOUCK  MH(OpPMALMM U | MaJOCyLeCTBeHHbIe BbIOOpE U | CUCTeMbl OpraHu3Ma,
peleHui Ha OCHOBE | TIOTPEeLIHOCTH, 000CHOBAHHOCTH WCII0b30BaTh 3HAHUS
JleCTBUM, WCKa)XKeHUs! JIOTUUeCKOW | MeTO/I0B peliieHusi | MOpQo-
5KCIIepYMEHTA U OMbITa. 0C/1e/10BaTe/IbHOCTH 3a/1auy; (br3roI0rnUecKux
YK-1.3 NJ-3 yk-1 rpu W3/I0)KeHUY | BilaJieeT MeTO/laMU | OCHOB, OCHOBHBbIE
Bnapets: Marepuasna, HETOUHYIO | UCC/Ie[JOBaHus, MEeTOMKH  KJIMHUKO-
-HACC/IeIOBaHUEM MPO0JIeMbI | apryMeHTar o yCTaHaB/IUBaeT MMMYHOJIOTMYeCKOro
ripoeccroHaNbHOM TeopeTUYeCKUX BHYTPEHHHE U | UCCIIeJOBaHUS U
[lesATe/IbBHOCTU C | TI0JIOXKEeHUH Kypca, | MeXIpeaMeTHbIe OLIeHKHU
MpUMEeHeHHEeM WCIIBIThIBAET CBSI3H, yMeeT | (PyHKLIMOHA/IbHOTO
aHajusa, CMHTe3a U [PYIUX | 3aTpyJHEHUs IIpU | yBA3bIBaTb TEOPUI0 C | COCTOSIHUS
MeTO/IOB pelleHnur  [OCTaTOYHO | MPAaKTHUKOW; opraHv3ma
VIHTeJ/JIeKTya bHOU CJIOJKHBIX 3a71a4. 10 XOAYy W3/I0’KeHHUs | J)KUBOTHOIO st
JlesATe/IbHOCTH; MPaBUJILHO U JIOyCKaeT CBOEBpPEMEHHOM
BbIsSIB/IeHMeM Tpo0sieM U | KODPEKTHO pelleHo OT | HeOosblire Tpobesibl, | AUarHOCTUKU
KCIIO/Ib30BaHUeM 50 1079 % TecToBbIX He HCKaxKarolue | 3ab0sieBaHMIA
aZleKBaTHBbIX METOJI0B ISl | 3a/laHuK; coZiepyKaHusl OTBeTa. yMeeT aHa/IM3upoBaTh
WX pelleHus; MPaBUJIbHO U 3aKOHOMEPHOCTH
-1leMOHCTPUPOBaHUEM KoppeKTHO perieHO 80 | GyHKIIMOHHPOBAHUS
OLIeHOYHBIX CY)K[€HUM B -94 % TecToBBIX OpraHoB " CHUCTeM
pelLieHUH TTPo6IeMHBIX 3a/laHul; OpraHu3ma;
ripoecCcroHaNTbHBIX rOTOB TIPUMEHSTh
CUTYaL1H. 3HaHUS
Mopdodu3nonoruuec
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KUX OCHOB, OCHOBHbIE
METOJUKUA KJIUHUKO-
MMMYHOJIOTUYeCKOT0
HCCIeJOBaHUs u
OLIeHKU
(yHKLIMOHAIBHOTO
COCTOSTHUSI
opraHu3ma
JKUBOTHOT'O JJIse
CBOEBpPEMEHHOM
JIMarHOCTUKH
3abosieBaHUH.
MpaBUJILHO u
KOPPEKTHO  peLIeHO
95-100 % TecToBBIX
3a/laHul;

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUN

dopMa NpOMeKyTOUHOM aTTeCcTal[uu 0 AUCLUTIIMHE:
Cemectp Ne5 (Moayns I, Mogyss 11, Moayss 111, Moayns IV) /3auer.
OLEHOYHLBIE MATEPUAIJIBI 1 CPEOCTBA AJIA ITPOBEPKU
CP®OPMUPOBAHHOCTU KOMITETEHLIN

Kog 1 HauMeHOBaHre KOMITeTeHLIUU

YK-1 CriocobeH oCyIiecTB/STh OUCK, KDUTUUECKUM aHa/Iu3 U CUHTe3 MH(OpMaIiH,
TIPUMEHSTb CUCTEMHBbIN TIOAXO/, [I/Is1 pellieH!s TOCTaB/IeHHbIX 3a/iau

[TpuMepsl 3aaHui

3ajjaHusl 3aKpPBITOr0 TUIA

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

+onpe/ie/ieHys1 HalpsUKeHHOCTH U POJ,0/DKUTEIbBHOCTA UIMMYHHUTETA 110 JUHAMUKE
aHTHUTeN

1abopaTOPHOTO KOHTPOJISI BETEPUHAPHO-CAHUTAPHOTO COCTOSIHUS (hepm

W3y4yeHUsl BJIMSIHUS KaueCcTBa KOPMOB Ha 3ZJ0pPOBbe KUBOTHBIX

eapuaHm 3adaHus 2

YcmaHosume npasu/ibHy0 nocs1e008ameabHOCMb 8 NPEOA0HCEHHbIX 8APUAHMAX
omeemos

Peak1uro CBSI3bIBaHUSI KOMITJIEMEHTA TIPU AMAarHOCTUKe UH(MEKIIUOHHBIX 00s1e3He
TPOBOJAT B CJIeJyIOLel MoC/ie0BaTeIbHOCTHU:

1)nocTraHOBKa I71aBHOTO OIbITa

2)TUTpOBaHUe TeMOJIM3UHa

3)TUTpOBaHKe KOMIlJIeMeHTa

4)ripuroToB/ieHre pabouero pa3Be/ieHHsI ChIBOPOTOK

5)ripurotoBsieHre paboyero pas3Be/ieHUsI 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 omgem: 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-mumdoLuThl ¥ IPUBeUTe TIPUMEPBI UX CYOTOMy IsALni

IpasuibHbIli omeem: mumyc3agucumble aumpoyumsl, cybnonyasyuu T-xennepni, T-
cynpeccopbl, T- kuniepbl, T — ceHCubUAU3UPOBAHHbIE AUMPOYUMDI.

eapuaHm 3adaHus 6

Pacwugpyiime PCK u nepeuucaume ee KOMNOHeHMbl

IIpasunbHbIli omeem: peakyus ces3bl8aHusi KomniemeHma. KomnoHeHmbl: ucciaedyemas
CbIBOPOMKA, U38eCMHbIU AHMU2EeH, KOMIN/eMeHM, 2eMOAU3UH (2eMOAUMuUYecKas CbieOpomka),
spumpoyumnl 6apaHa.

eapuaHm 3adaHus 7

Iepeuucaume ynkyuu k1emok ¢pazoyumapHotii cucmembt:

IMpasunbHbIli omeem: cekpeyusi bUON02UUECKU AKMUBHBIX 8eUjecm8, pe2yaupyrwjux
obpazosaHue Opy2ux UMMYyHOKOMNeMmeHMHbIX KJAemoK; npe3eHmayust UyxcepooH020 aHMu2eHa
T- aumgpoyumam, 3awyuma opeaHusmMa om UyHcepooHbIX MUKPOOP2AHU3MO8 NymeM KUAIUH2a
(ybuticmea) u nepegapugaHue ux; posb KAemoK-«MyCOPWUKO8», yougarowux u paspywarnujux
cobcmeeHHble KaemKu 0p2aHu3Mma - nogpesicoeHHble, OepeKmHble, cmapble

OKoHuaTe/IbHbIe pe3y/bTaThl 00yueHus ((hOpMUPOBaHMST KOMIIETEHIIWI) OTPe/e/IsTFOTCS
Tocpe/ICTBOM TepeBo/ja 6asioB, HaOpaHHBIX CTY/IEHTOM B MPOLIeCCe OCBOEHUS JUCLUT/IMHBI, B
OLIeHKMU:

— 6a30BbIM ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHI[UN CUMTAETCS JOCTUTHYTHIM eC/Iv
pe3y/nbTaT 00y4eHHsi COOTBETCTBYET OrjeHKe «3auteHo» (50 10 64 peUTHHTOBBIX OaioB);

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

4 TIOPANOK ITPOBEJEHUSA TTOBTOPHOM
IMPOMEXYTOUYHON ATTECTAIINN

@dopMa NMPpOMeXXYTOUHOM aTTeCTalMu M0 AUCLIUIUIMHE 3a4eT.
[ToBTOpHAsi MPOMe)KyTOUHasi aTTeCTalys MO JUCLUIIMHE TTPOBOAUTCS C UCIO/b30BaHEM
3aJlaHUM JJ1s OIleHKH ChOpMHPOBAaHHOCTH KOMITeTeHIIUH Ha 6a30BOM YPOBHE TI0 BCEM MOJYJISIM,
BXOJSIIUM B CTPYKTYPY [JUCLIMIUVIMHBI 3a CeMeCTp, MO MToraM KOTOpPOrO CTY/AeHT uMeeT
aKa/leMUUeCKYH 3a/J0/DKeHHOCTb.
IIpumeuaHue:
[oroTHUTEIbHBIE KOHTPOJIbHBIE WCTIBITAHUS TIPOBOJATCS [/is CTY/I€HTOB, HaOpaBIIMX
MeHee 50 6a/10B (B COOTBETCTBUU C «[10/10’keHHEM 0 MOY/IbHO-PEUTHHTOBOM CUCTEME).
OueHoYHbIe MaTepHa/bl U CPeJCTBA MPOBe/ieHNs IOBTOPHOI MPOMEe)XXYTOUYHOM aTTecTaliu
Omnpoc o Moayasm I, I1. IIT, IV
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Bomnpocel K 3auery:

[IpenMeT 1 3a7auu COBpEMEHHOW HUMMYHOJ/IOTHH.

OrnipeziesieHre MOHATHS «AMMYHUTET».

Uctopus pasButusi ummyHosiorud. WccinegoBanusi J. [bxeHHepa. Jlyu Ilactep -
OCHOBOIIOJIO’KHUK UMMYHOJIOTUH.

Bo3nukHOBeHMe MH(eKIMOHHOM uMmyHonoruu (M.M.Meunukos, I1.9pnux, K. bopze, K.
JlangmreiiHep). OTKpbITHE UWMMYyHOJIOTUUeckor TosepaHTHocth ([1.MepaBap, f.I'aiiek).
OTKpBITHE CHUCTEMbI AHTUTE€HOB THCTOCOBMecTMMOCTH uenoBeka (JK. [locce). Paboter M.
bepHera.

Pa3Bute oteuectBeHHOM uMMYyHoJioruu (M.M1.MeunukoB, H.®.I'amanes, JI.A.3umbbep,
P.B.Iletpos, B.JI.Tpouukuu, B.M.Uymakos, B.M.)Kganos, B.B.Anmxanapuzse, I1.H.Kocsikos,
[1.®.3npoaosckuii, B..Nodde u ap.).

Vcropuueckue sTanel pa3BUTUS a/uleproyiorni. Bkiaz, oTeueCTBEHHBIX YUYEeHBIX B pa3BUTHE
amneprojyioruu (U.M.Meunukos, I'.I1.CaxapoB, A.A.CupotunuH, A.A.boromoneri, A.[.Azno).

Jlaypearsl HoGeneBckoii mpemuy 1o ()U3HOIOTHN M MeAULIMHE, YAOCTOeHHbIe Harpafbl 3a
OTKPBITHS B 00/1aCTH UMMYHOJIOTHH.

OcHoBomo/ararorye oTKphITHS, He yaocToeHHble HobeneBCcKoi rpemMun.

NMMyHHasi cucteMa Kak COBOKYITHOCTb OPraHOB, TKaHell W KJIEeTOK, OCYILeCTBJISIOLUX
MMMYHoOJIorHueckre yHKUWu. LleHTpanbHble 1 nepudepruyeckrie opraHbl UMMYHHOMN CUCTEMBI.

KocTHbIl MO3T KaK UCTOYHUK K/IeTOK KIMMYHHON CUCTEMBI.

Tumyc — cTpoeHue, po/ib B pa3BUTUU U ceyleKLuu T-TuM@oLUTOB, ceKpeTopHasi QyHKLMS,
CTPYKTypa U Ouosioruueckasi pojib TOPMOHOB THMYCa; MpobjieMa BHETUMYCHOTO pa3Butus T-
MUMQOLUTOB.

JIumdaTrueckue y3/bl U cesie3eHKa — CTpoeHue, T- U B-kieTouHble 30HbI.

JlumbouaHble CTPYKTYpbl KOXKM W CIM3UCTBIX 000/I04eK — CTPYKTYPUPOBaHHasi |
mubdysHas mumbonHas TKaHb, crietyduka pacrpeaenerus T- U B-mum@oLuToB, AeHIPUTHBIX
KJIeTOK.

Ponb meuenu B uMMyHUTeTe. MUKPOOKpY)KeHHe IUMQPOLMTOB — AudQepeHpalus
CTPOMaJIbHBIX KJIeTOK B pa3/IMYHbIX TUM(OUJHBIX CTPYKTypax.

JIumdouurt - LieHTpaibHas pUrypa B UMMYHHOU crcTeMe. CoBpeMeHHble TIPe/iCTaB/lIeHH s O
PasBUTHH JTUMQOLIMTOB.

[IpencraBneHre 0 CTBOJIOBOM (pPOJOHAua/lbHOM) KPOBETBOPHOU KieTKe. IIpoucxoxaeHue
CTBOJIOBOU KJIETKHU, €€ XapaKTepUCTUKU. LIUpKy/s1us CTBOJIOBOW KJIETKH.

Mogenu usyueHusi LUPKY/ISIUM CTBOJIOBBIX K/JIETOK W JUMQOUHBIX KJIETOK (OpraHu3MbI
napabMOHTHI, JTyU4eBble XUMepbl U Ap.). MUrpauusi CTBOJIOBBIX KJIETOK B TMM(GOW/HbIE OpPTaHbl.
Kosonneobpa3sytoirasi crioco6HOCTb CTBOJIOBBIX KJIETOK, METO/] Cejie3eHOUHbIX KOJIOHUWA U MX
3HaueHue B UMMYHOJIOTHH.

[TonsiTue o npeaiecTBeHHUKax T- v B-muMboMTOB, MX XapaKTepUCTHKA, WAeHTUPUKaLUS.
TuMycC3aBUCUMBIY NTyTh pa3BUTHSL MMM@POLIMTOB (T-K1eTkn).

®osmukysbl Kiiapka, Tesblja I'accans.

OcHoBHble 3Tamnbl Aud@epeHMPOBKU T-K/IeTOK B THUMYycCe, 3HaueHHe CTPOMaJbHbIX
3/IEMEHTOB, 3TUTEeIUA/bHbBIX, JeHAPUTHBIX K/IeTOK, MakKpodaros.

T-knetounsiii petienitop (TCR).

OHJIOKpYHHAsi PYHKLIUS TUMYCa, T'yMOpaJibHble GakTopbl TUMYyca. MUrpaLius U paccejieHre
T-numdorToB B opraHusme. ThMyc3aBUCHMBble 30HBI NeprdepruyecKuX OTZAe/0B UMMYHHOM
cucTeMsl (cene3eHkKa, MMMpaTuyeckre y3sbl U Jp.).

OcobeHHOCTH MMM(OUAHBIX CKOTI/IEHUM, aCCOLMMPOBAHHBIX CO CJIM3UCTHIMU 000/I0YKaMU B
KUILIeYHUKE, JIeTKUX, MOUeTI0/I0BOU CHCTeMe, KOXKe U T.,.

Ponb B umMMyHuUTETEe cene3eHKH, JUM(paTUYeCKUX y3/1I0B, MUHJAIWH W JPYTUX TKaHeu
nepudepruecKoro oTJesia IMMYHHOM CUCTeMBbI, UX MOp(h0oiorHuyecKre 0COOeHHOCTH.

3HaueHMe JIOKaJbHOTO 3BeHa B OCYILeCTB/IEHUM UMMYHHBIX TTPOL[€CCOB.
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26.

27.

28.

29.
30.
31.

32.

33.

34.
35.

36.
37.

38.

39.

40.

41.

42.

43.

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

55.
56.

PelipKy/IsLust U XOMUHT TUM(OLIUTOB — MYTU PELIUPKY/ISLIMU, MeXaHU3Mbl XOMUHTa, POJib
MOJIeKy/l aZiresu U XeMOKHHOB B paclipefie/ieHMH JMMQOLUTOB B OpraHu3Me, 0COOEHHOCTH
pacripe/iesieH!si HAUBHBIX JIMM(OLUTOB U KJI€TOK MaMsITH.

OOHOBNIeHMEe K/IETOK MMMYHHOM CHUCTeMbl — CPOK JKW3HH paslWYHBIX KI/ETOK, €ero
M3MeHeHUs [10C/Ie KOHTaKTa C aHTUI'eHOM, MeXaHU3M 3/IMMUHALIUUA CTapbIX K/IeTOK.

T- u B-nmumdormTel, HUX XapaKTepUCTHKa, MeTojbl uAeHTHU(UKaluu. [loHATHEe O
cyoronynsimusix T- u B-nmumoruros: T-xenmeps 1 u 2 tunos, T-cynpeccopsl, T-kunnepsl, B-
CyIipeccopsl, B-xemnepsl, OCHOBHbIe XapaKTepPUCTUKH, PO/Ib B UMMYHHBIX IIPOL[eCcax.

[TpuHLUMIBI TOMyYeHUs TUMQOLIMTOB U3 KPOBH, TUMbI, TUMGOUJHBIX OPraHOB.

MeTo/b! Ky/IbTHBUPOBaHUS JIMM(OLUTOB.

bnacrrpanchopmaniss  TUMQOLIMTOB, TOCTAHOBKA peakluH, Mopdosornyeckue U
OroxuMryecKye W3MeHeHUs], 3HaueHe MUTOT'eHOB 1 aHTUT'eHOB.

CMmeliaHHasi KyJbTypa JAMGOLIMTOB, TMPUHLIMII TOCTAHOBKM, 3HAaueHWe TeHeTUYeCKUx
pasIvuMii MeXJy JOHOPOM U peLiUIeHTOM. MOHOK/IOHa/IbHble aHTUTesIa K JIMM(OLIUTaM.

[Moustne o NK- u JIAK-numdormrax, npupoza, xapakTepucTrKa, UaeHTU(PUKaLYsl, UX POJib
B UMMYHHBIX peakLUsX.

K-knetku, eHOMeH aHTUTe/103aBUCHMOU K/IETOUHOM LIMTOTOKCUYHOCTH.

Posie MakpogaroB B IMMYHHOM OTBeTe. XapaKTepUCTUKa M reHe3 Makpo(aros, MapKepsl,
peuienTopbl. @yHKIMOHA/IbHBIE CBOMCTBA MaKpo(aros.

[TonmyueHne makpodaranbHbIX K/1eTOK. [leHIpUTHbIe K/IeTKU.

Ponb  HEWTpPOQUIOB, TYYHBIX KJIE€TOK, 0a30(ui0oB, 303UHOPHUIOB, SIUTEIUOLIUTOB,
TPOMOOLIUTOB, SPUTPOLIUTOB B UMMYHHBIX PeaKLIMsIX U BOCTIaTeHUH.

VIMMyHO-HeNpo-3HOKPUHHbIE CBSI3U. BiMsHMWe pa3MUuUHBIX TOPMOHOB Ha HMMYHHYIO
cucreMy (TI07I0BBIX, KOPTUKOCTEPOUHBIX, TUPEOUHBIX U JIp.).

Crpecc 1 vMMyHUTeT. HelipoTpaHCMUTTEPHBIE CUCTEMBI U MX POJIb B PEryJIsILIuA UMMYHHBIX
TIPOL{eCCOB.

OmpenesieHie WUMMYyHUTETa. BpoXKAeHHBIH UMMyHHTeT. OCOOEHHOCTH W pa3/TUuust
BPOXKJIEHHOT'0 ¥ ITPHOOpeTeHHOro (aZanTUBHOT0) MMMYHUTETA.

@DakTophl, OMOCPeAYIOLIMe HMMYHOJIOTMUECKHWe peakLUy pasHblIX (OpM HWMMYHHUTeTa.
du3nueckue, r'ymMopasbHble U K/IeTOUYHbIe (DaKTOPbI BPOXKAEHHOI0 UMMYHHUTeTa.

Hecnierjuduyeckre ¢axkTopbl 3aluThl (0apbepHble CTPYKTYPbl KOXKU M C/IM3UCTHIX, IeUeHb,
octpodasHeie OenkH, CeKpeTbl U OHoIOTHYecKre KUJKOCTH OpraHu3Ma, (hepMeHThI, JIU30LUM,
NpOMNepArH, BOCHaJWTe/lbHble  peaklUUH, MHUKpodopa oOpraHvMsma), WX pojib B
COTIPOTHUBJIIEMOCTH OpraHu3Ma K MH(eKLMsM, NMPUHLIMIIMA/IbHOe OT/IMUYMe OT Crelu(puuecKux
VMMYHHBIX (DaKTOPOB.

@darouurapHasi peakLus, K/IeTKA ee OCYLIeCTB/IAILUe, WX IPOMCXOXKJAEHUe U
I depeHLIMPOBKa.

OcHOBHBIe 3Tanbl U MexaHU3Mbl (aroyrosa.

Kucnopogo3aBucumas ¥ KUC/I0POJ0He3aBUCUMast IUTOTOKCUYHOCTD.

AHTH(arouyTapHbie CBOWCTBa MUKPOOOB.

CucreMa KOMIJIEMEHTA U ee POJib B 3alLMTHBIX U PEryISITOPHBIX peakLHsiX.

Krnaccruecknii ¥ anbTepHaTUBHBIY IIyTH aKTUBALX KOMIUIEMEHTA.

CucreMa eCcTeCTBEHHOM LIUTOTOKCUUHOCTU (HaTypaJibHble KWLIEPhI, UHTeP(EePOHbI a,f3,Y).

VIMMyHUTET B OHTO- U (pU/IOTeHese.

AHturensl. OnpefesieHue U XapakTeprCTHKA BelleCcTBa Kak aHTUTeHa.

XyMuyyeckasi IpyUpo/ja aHTUreHa.

[ToHsiTHE Uy)KEepPOAHOCTH, AHTUT€HHOCTH, UMMYHOT€HHOCTH, CIIeLIM(PUUHOCTH aHTUTeHa.

XapakTepuCTHKa MOJIEKYJl C aQHTUTeHHBIMH CBoMcTBamMu (OenKu, TO/Mcaxapybl,
JIMTIOTIONMCaxapyabl U JIp.).

[TonHble ¥ HeIOHbIe aHTUTeHBbI. ['anTeHsI.

CTpyKTypa MakpOMOJIEKY/IbI aHTUIeHa. AHTUT€HHbIe JeTepMUHAHThI (3MUTOMNbI) U UX POJIb
B (hopMUpOBaHUH CrelM(PUYHOCTH aHTUTEHOB.
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62.
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75.

76.
77.
78.
79.
80.

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

88.

89.

90.

91.

TuMyc3aBHUCHMBIE U TUMYCHE3aBUCUMbIe aHTUT€HBI.

MHoroo6pasuie aHTUTeHOB. AyTOaHTUTeHBI.

AHTUTEHHBIe CTPYKTYPhI OaKTepHii, BUPYCOB U JPYTUX MUKPOOPTaHU3MOB.

Anneprensl, omnpefiefleHHe M XapaKTepuCTHKa. PacrpocTpaHeHue B OKpysKarolljeil cpefie.
BrITOBBIE, SMTH/IEpMasbHBIE, TTUILEBbIE, TIHUIbLEBbIE © MUKPOOHBIE ajl/iepreHsbl.

AnnepreHbl JeKapCTBEHHOU NPUPO/IbI M TPOU3BOZACTBEHHOTO IIPOUCXOXKEHUSI.

V30aHTHreHbl: CHCTEMa AaHTUTEHOB  SPUTPOLIMTOB, JMM(OLIMTOB, TPaHYJIOLUTOB,
TPOMOOLIUTOB.

AHTHUTEHBI THCTOCOBMECTUMOCTH Ue/IoBeKa 1 JKUBOTHBIX.

OMbpuocrerudruyecKue aHTUT eHb.

VckyccTBeHHBIE aHTUTEHBI, UX THUIIbI, XUMHUUeCKast IPUPOo/ia, TpUMeHeHHe.

Otarnbl broTpaHcopMaly aHTUreHa TIPY BBeZIeHUH B OPraHU3M.

VimmyHOTr100y/TMHEI (aHTUTENA), OTIpe/ie/ieHue.

KrnerouHble 0CHOBbI aHTUTeJIOreHe3a, IPUPO/AA KIeTOK, CUHTE3UPYIOIIMX U CEKPEeTHPYIOLUX
aHTtuTesna. B- suMdoLUT - TIpeANIeCTBEHHUK —AaHTUTeN000pa3ylomuyx KiaeTok. [lytw
mipdepenipoBkrd B-nmumdorra, ponb MOBEPXHOCTHBIX HWMMYHOrI00y/nuMHOB. BuocunTes
AHTHUTEJI, POJIb BHYTPUKJIETOUHBIX CTPYKTYP.

MeTopl BBISBJIEHUS] aHTUTEN000pa3yroIMX KAeTOK (MeToJ JIOKaJbHOTO TremMo/v3a B
arapose, HelpsiMO# U MpsIMOi MeToJ, UMMYHO(TFOOPeCLieHLIUU U JIp.).

CreiipMUHOCTD U TeTePOreHHOCTb aHTUTE.

AddrHHOCTb U aBUAHOCTB.

JlMHamMKKa aHTHTeIoreHe3a B UMMYHHOM OTBeTe.

VimmyHOT 100 y/TMHOBASI TIPUPO/ia AHTHUTE]T.

XuMryecKasi CTPYKTypa aHTUTeJI, CXeMa CTPOeHUsI MOJIeKY/Tbl UMMYHOT/I00y/IMHa, JeTKue U
TSDKeJIble 11eMd, BapuabesibHble M KOHCTAaHTHbBIE JOMeHbl. AKTUBHBIN LIEHTP MOJIEKY/Tbl aHTHUTE]T.

N3oturusa. Knacce u cybkimaccel ummyHorsobynuHoB (IgM, IgG, IgA, IgE, IgD),
0CO0EHHOCTH CTpPOeHMs], (PU3UKO-XMMHUYeCKHe CBOWCTBA, (YHKLIMOHA/JILHOE 3HAaueHHe KaKZoro
KJlacca IMMYHOTJIOOY/IMHOB.

Annoturnusi. UAnoTunvs, uaAMOTUTI-aHTUMJUOTUTTUECKOEe B3aUMO/IeCTBHE.

AHTHTeHHast XapaKTepHUCTHKAa IMMYHOTJIO0y/TMHOB.

OddeKkTopHbIe MEXaHU3MbI 'YMOPAJIbHOTO UMMYHUTETA.

MoHOK/TI0Ha/TbHBIE aHTUTeNa, paboTel [Ik. Kenepa, C. MunbcreliHa.

OmnpenesieHre, XapaKTepUCTHKA, TPUHLMITBI TIOJyYeHUs] THUOPUZOM, BO3MOXXHOCTH W
00/1aCTh MPUMeEHEeHUSI.

NimmyHosornueckre (eHOMeHbl, OCHOBaHHble Ha B3aUMOJEWCTBUM aHTUTeH-aHTUTEJIO:
arrJIOTUHALMS, TIPEeLUNUTAaLys, JM3UC, HeWTpanu3auuss W [Jp., UX WJeHTUUKaLus.
B3auMoieiicTBUe aHTHTEa C KOMITJIEMEeHTOM.

LIuToTOKCHUeCcKoe JieliCTBIEe aHTUTE.

JIMMGOLUTOTOKCHUECKUI TeCT B UMMYHOJIOTHH.

LuToduibHbIe aHTHTeNa, UX 3HaueHue B (parourose.

NmmyHonddy3MOHHBIN aHaIu3 B MMMYHOJIOTUH.

MMMyHO31eKTpodope3, IPUHLIMI MeTo/ia, 00/1aCTH ero pUMeHeHUs.

OrnpejiesieHe KOHIL|EHTPAlMd WMMYHOTJIOOY/TMHOB B ChIBODOTKE KPOBM M B JKUKOCTSIX
METO/IOM pajiianbHON UMMYHOAUbDY3UH.

CoBpeMeHHble ~ MeTO/Ibl, OCHOBaHHble HAa  B3aUMOJIEHICTBUM  aHTUr€H-aHTHUTEJIO:
MMMYHO(QUIFOOPECLIEHTHBIY,  PaJMOMMMYHHBIM,  WMMYHO(EpPMEHTHBbIM;  TPUHLUIBI WX
TIOCTaHOBKU, 00/1aCTH NPUMEHEeHMS.

NmmyHocopbuusi. OmpefenieHre, BHbl W XapaKTePUCTUKA WMMYHOCOPOEHTOB, obacTu
TIPUMEHEeHUSI.

leHetnka WMMYyHOrn0Oy/MHOB. CTpPYKTypHBIE TeHBbI TSDKeNIbIX W JIETKAX —Iiernei
MMMYHOT/I00y/TUHOB, X TIeperpyIimupoBKa.

ITpuposa pa3sHoobpasus anturesn. Pabotsl C. ToHerasbl.
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92. OmnpeneneHve (¢eHOMeHa MeXK/IeTOUHBbIX B3auMojielicTBuil. TpexkneTouHass cxema
B3aUMO/IeNCTBUS K/IeTOK.

93. PerynaropHsle T-KneTKU r'yMOpPaJbHOIO U K/IETOUHOI'O UMMYHHOI'O oTBeTa. T-Xesrepsl 1 u
2 TunoB, T-cympeccopsl, MPOUCXOXK/eHUe, CTPYKTYPHbIe U PYHKL[MOHAIbHBIE 0COOEHHOCTH.

94. MexaHu3Mbl crielii(prUyecKoro v Hecriei(puuecKoro peryssiTOpHOro JefdCcTBUS.

95. MeTo bl HaeHTUPUKALMY PeLielITOPOB U MapKepOB UMMYHPOPET YIS TOPHbIX T-K/IeTOoK.

96. PerynstopHbie B-mUMQOLUTEI, TTPOKMCX0XAEeHNEe, BO3MOKHbIE MeXaHU3MbI [IeNCTBUS.

97. PerynsiTopHasi akTMBHOCTb MakpoQaroB, MeXaHW3Mbl aKTUBUDYIOLIEr0 U CyNpPecCOpPHOro
JleCTBUS, IPUPO/ia PeryisaTOPHbIX (PaKTOPOB.

98. KnuHnueckoe 3HaueHHe UMMYHOPETYJ/ISTOPHBIX CyOmOmy/Isiui MMM(OIMTOB, B3aUMOCBSI3b

mMexzy T-xennepamu 1 u 2 TUNOB, Xe/MepHbIMUA U CYIIPECCOPHBIMM BIMSIHUSIMUA B HOpMe U TNPU
Pas3/IMUYHBIX MTaTOJIOTUUYECKUX COCTOSTHUSIX.

99. Craguu HMMMYHHOTO oOTBeTa: (aroiuTo3, TIPOLECCUHT U TIpe3eHTalusi aHTuUreHa A-
K/IeTKaMH, pacro3HaBaHWe, aKTUBALUs KJIETOK KJ/OHA, Mposudepauys U AuddepeHLIMPOBKa
KJ/IeTOK-3()(eKTOpOB.

100.  deHOMEH JBOMHOIO pacrio3HaBaHus, paboTel P. IIMHKepHaress.

101.  Cnenududeckuii U HecrieliuprUeCcKre CUTHA/IBI [7IsT aKTUBALUM.

102. Mop@onoruyeckre U3MeHeHUs] B OpraHax mneprdepuueckoli UMMYHHON CUCTEMBbI B XO[ie
VMMYHHOI'O OTBeTa.

103. TlepBuuHBIi W  BTOPUYHBLIM  T'yMopalbHbli  OTBeT. [lepekstoueHue  CUHTe3a
MMMYHOTJIOOY/IMHOB C OAHOTO Kjacca Ha [ApPYyrod, pojb MyTalii B XOZe TIOBBIIEHHUS
adbpUHHOCTU aHTUTEL.

104.  dopmupoBanue T- 1 B-5QpeKTOpOB 1 K/I1€TOK MaMsITH.

105.  Peuenrtopbl (aAresvBHble MOJIEKY/bl) HWMMYHOKOMIIETEHTHbIX KIeTOK. CTpyKTypa,
OCHOBHBbIE (DYHKIL[MH, 3aBUCUMOCTh SKCIIPECCHU OT pa3/IMuHbIX (DaKTOpPOB.

106.  CD-HOMeHK/aTypa.

107.  AntureHcrnenuduueckue perentopsl T- 1 B-mumdorutoB: ummyHornooynvHoseie, TCR.

108.  AnTturenHecnenmduyeckue perLenTtopbl: K Fc-hparmMeHTy WMMYyHOT/IOOy/IMHOB, K
KOMILJIEMEHTY, LIUTOKMHAM, MeiuaTopaM u T.J.

109.  Penenropel 1 Mapkepbl cyomonyasiuii T- v B-mumdoruToB, KieTok MakpodaraibHo-
MOHOLIMTapHOr0 psijia. Vcrnonb3oBaHue MOHOK/IOHA/IbHOM TEXHOJIOTUY /11 UX UeHTU(PUKALUU.

110.  denomeH po3eTkoobOpa3oBaHus B uMMyHosiorud. E- 1 EAC-po3eTkooOpa3yroliye KIeTKH,
uCTOopUs IpuMeHeHus1. Po3eTkooOpa3oBaHue B TeO(UITMHOBOM TeCTe.

111.  ApjresuBHble MOJIEKY/IbI u3 pasHbIX CeMEUCTB: CyrepceMenCTBO
UMMYHOT/IO0y/TMHITOOOHBIX MOJIeKYJl, WHTETPUHBI, CeJeKTHHBbI, MYLIMHbI, TOMOJIOTHUHbIE
®HO/DPH, memMOpaHacCOLMUPOBAHHBIE SKTO(MEPMEHTHI U KOMITOHEHTBI SKCTPALIe/UTHO/IIPHOTO
KOMILJIeKCa.

112. VIMMyHOJIOTHYeCKM aKTHBHble (DaKTOpbl BHU/IOUKOBOW >Kese3bl, KOCTHOTO MO3ra, JPYTUX
OpraHoB MMMYHHOM cUCTeMbl. VlcTopus Bompoca.

113.  TIpuHUMMBI MOMYYeHHUsT UMMYHOLIUTOMEAUHOB, OCHOBHbIE (DM3UKO-XMMHUYeCKUe CBOMWCTBA,
MeXaHU3Mbl [|eMCTBUS, TeCTMpOBaHUe. JleKapCTBeHHbIe MperapaTrbl Ha OCHOBE 3KCTPAKTOB U3
MMMYHHBIX OPTaHOB.

114.  VIMMyHOLIMTOKHHBI, UCTOPUSI OTKPBITUS], CUCTEMAaTU3aLUsl.

115.  VHTepneliKuHbI, KIeTKU-MPOJYLIEHTHI, CTPYKTYpPa, (YHKLIMA B UMMYHHBIX ITpOLjeccax.

116.  KosoHuectumynupytolye (pakTophbl, KIeTKA-TTPOAYLIeHTbI, CTPYKTypa U (PYHKLIUH.

117.  VHTepdepoHsl a, B, Y, KAETKU-TIPOAYLIEHTbI, CTPYKTYpa, (PU3MKO-XMMHUYeCKHe CBOMCTBA,
MeXaHU3MbI JIeUCTBUS, PO/Ib B UMMYHHBIX MPOLieCcax.

118.  dakropsl Hekpo3a onyxonu (PHO), KneTKU-NpoAYyLIeHThl, CTPYKTYpa U (PYHKLMH.

119. VIMMYHOLIMTOKHHBI-X€MOATTPaKTaHTHI.

120.  TlepcrieKTHBBI WCIIO/IB30BaHUSI PEKOMOMHAHTHBIX LIUTOKWHOB B KauecTBe JI€KapCTBEHHBIX
Trperiaparos.
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121.  IlpocrarnaHzyHel B UMMYHHBIX IIpoljeccax. KiuHUuYecKoe 3HaueHWe TOPMOHOB U
MeZIMaTOPOB UMMYHHOM CUCTEMBI, [IeMCTBUe UX Ha HEPBHYIO, SHJJOKPUHHYIO U JpyrHe CUCTeMBI
opraHusma.

122. TeHeTUuecKWe OCHOBbI HECOBMECTMMOCTH TKaHeW. IloHATHe O reHax U aHTUIreHax
FUCTOCOBMECTUMOCTH.

123. Cucrema rnaBHOro komruiekca rucrocoBmectumMocty (I'KI) uyesioBeka U >KUBOTHBIX.
Wcropusi OTKpbITHS, HauboJsiee CyIleCTBEHHbIE 3Tarlbl, HOMEHK/IaTypa, PAaCIoIoKeHHe JIOKYCOB
A, B, C, D/DR, DP, DQ, E, F, G, Bf, C2, C4, BAT, TNF B 6 xpomocome.

124.  CtpykTypa TpaHCIUIAHTALMOHHBIX aHTUI'eHOB K1accoB I U II ¥ UX po/ib B MeXK/I€TOUHBIX
B3aHMO/IeCTBUSAX.

125. Meropapl uccnenoBaHusi U TunupoBaHusi aHTureHoB ['KI' (ceposoruueckue, KieTOYHO-
ornocpeZioBaHHbIe). [IpakTHueckue acreKTbl TUIIMPOBaHUst aHTUureHoB ['KI' B momnynsiiusix.

126.  buosornueckoe 3HaueHue cucreMmsl I'KI'.

127.  W3oaHTHTeHBI 3PUTPOL[UTOB, CBsI3b C 3a00/eBaHUSIMH, pEaAKI[Ud HEeCOBMECTHUMOCTH IIpH
repe/IMBaHUsAX KPOBHU.

128.  JlelikoLdTapHble aHTUT€HBI.

129.  3HaueHve TJIaBHOTO KOMIUIEKCA T'MCTOCOBMECTMMOCTHA  [JIsi  TPaHCIJIAHTOJIOTHH,
yCTaHOBJIEHUSI TMUHOCTH, CyJeOHOM MeULIMHBI U BeTepUHAPWH, aHTPOTIOIOTUH.

130. I'eHeTnyeckue acreKkTbl aHTUTe/IOreHe3a. XapakTep Hac/ae[0BaHUS CU/IbI MMMYHHOI'O
OTBeTa, F'eHbl UMMYHHOT'O OTBETa.

131. T'eHeTHUecKWl KOHTpPOJIb CTPYKTypbl aHTuTen U T-knetouHoro penentopa (TCR). Ponb
MYTalWi ¥ TeHHBIX peKOMOWHALIWH.

132.  TpaHCn/IaHTaLMOHHbIA UMMYHUTET.

133. AyrosiornyHasi, CHHTeHHas, aJ/UloTeHHasi W KCEHOTeHHasi TpaHCIUVIaHTaluU. JQdeKT
CHHT'€HHOT'O MpeJTIouTeHu s (a/UI0reHHONW MHTMOULIUK) U €T0 TeHeTUUeCKUH KOHTPOJIb.

134.  OcHOBHble THWIIbI KJIETOYHO-OTOCPeJOBAaHHON IIMTOTOKCUYHOCTH: LUTOTOKCHUeckue T-
mumornutsl (T-kunnepsl), K-kieTky (aHTUTe/N03aBUCKHMAsT KIeTOUHAsi LIMTOTOKCUYHOCTh), NK-
K/1eTKU (ecTecTBeHHbIe Kuiepbl), LAK-kneTku (TuMbOKUH-aKTUBUPOBAHHbIE KUJIJIEPHI).

135. Ilpupoga 3(d@eKTOpHBIX K/IeTOK, peLenTopbl W MapKepbl, IPOUCXOXeHWe, CTaJuu
pa3BUTHSL.

136.  OcHOBHBbIe 3Tanbl UTOTOKCUYECKOTO JeMCTBUSI, MeEXaHU3MbI LIUTOJIM3a K/IeTOK-MUILIeHEeH.

137.  LluToTOKCHUecKasi aKTUBHOCTh Makpo(aros.

138.  MeTo/pb! BbISIBJIEHUS] IUTOTOKCUYECKUX KIIETOK.

139.  Perynsauys akTUBHOCTY KU/LJIEPOB.

140. 3HaueHHWe LMTOTOKCMYECKUX peakUWd B  [POTHMBOOIMYXOJEBOM, HH(EKLMOHHOM,
TPaHCIJIAHTAaLJMOHHOM UMMYHHUTeETe.

141.  VI3smeHeHMs IUTOTOKCUUHOCTH NPU Pa3IUUHbIX (POpMax UMMYHOIIaTOIOTUH.

142.  OmpeneneHve, UCTOPUS OTKPBITUS, ccTeMaTu3alusi. Pabortel [1.MegaBapa u 1. I"amieka.

143.  VHAyKUuusi TO/IEPaHTHOCTY B HEOHATa/IbHOM M B3pOCJIOM COCTOSIHUU.

144.  T- u B-TONIepaHTHOCTB.

145. YcnoBus QopmupoBaHusi M TOJJEpXKaHUsl eCTeCTBEHHOW TOJIEPAHTHOCTU ee CBsi3b C
Jlenerjuen U aHepryen KJI0HOB.

146.  WckyccTBeHHasi TOJIEPAHTHOCTh: TOC/Ie 00/IyueH s, TeKapCTBeHHO-UH/YL[MPOBaHHasl.

147.  YcnoBuss oOTMeHbl TO/IepaHTHOCTH. "CpbIB" ayTOTOJIEPAHTHOCTU U ayTOUMMYHHbIe
HapyLlIeHUsl.

148.  Ponb re”oruna B MUHAYKLUW TOJIEPaHTHOCTH.

149.  IlpakThueckoe 3HaueHUe TOJIEPAHTHOCTH.

150.  Mcropuueckue acrnekThl. Po/ib 0TeueCcTBeHHBIX yueHbIX, BKaaz V.M. MeuHukoBa.

151.  VIHCTpPyKTHBHBIE U CelleKTHBHbIE TEOPUU UMMYHUTeTa, 000CHOBaHHe.

152.  Teopwus "6okoBbix Henei" I1.0pnuxa.

153.  CenektuBHas Teopust H. EpHe.
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154.  KnonanbHO-cenekllMOHHass Teopuss M.bepHera, ee 3HaueHHWe [y11 COBpPEMEHHOM
VIMMYHOJIOTMH.

155.  Teopurss IMMYHOJIOTMYECKOW CETH, NAUOTUIT-aHTUUMOTUIINYECKOe B3auMO/|eHCTBHeE.

156.  Kpurtuueckuii aHa/iu3 TeOpUil UMMYHUTETa.

157.  ®unoreHes UMMyHHUTeTa.

158. VMmyHuTeT y 0eCI03BOHOUHBIX — T'yMOpajbHble U KaeTOuHble (haKTOphI, (aromuros,
3a4yaTKy crieliupruueckux UMMYHHBIX TIPOLIECCOB, POJIb MOJIEKYJT a/iTe3UH, JTIeKTHHOB.

159.  3apokzeHHe aHTUTeHCIeLU(HUUYeCKOro pacro3HaBaHUsl U aJjaliTUBHOIO MMMYHHOIO OTBeTa
—  [IPOUCXOX[eHue cyriepceMeiicTBa ~ MMMYHOTJIOOY/IMHOB, V-reHos, aHTUTeJI,
aHTUIeHPACIO3HAIOLMX PeLlelTOPOB.

160.  ®opmupoBaHue rpoLecca rpe3eHTaluu aHTUTeHOB — IPOMCXOKeHue MOJIeKYJI [JIaBHOI'O
KOMILIEKCA  TMCTOCOBMECTUMOCTH,  3BOJIIOLMS ~ TIPOLIECCUHIAa  aHTUIeHOB,  CHUCTeMbl
KOCTUMY/IALIAU.

161.  DBosoLMsS CUCTEMbl WMMYHUTETa y TIO3BOHOYHBIX — OpraHbl U K/A€TKM HWMMYHHOU
CHCTeMbI, TUMYC, CyMKa ©abpuLyist U Jpyrue LjeHTpajIbHble TMM(pOUAHbIe OPTaHbl U CTPYKTYPHL.

162.  DBosouMs KJIETOUHOTO U TyMODPAJbHOTO WMMYHUTETa, TMPOTHBOMHGEKLMOHHOW U
MPOTHBOOMYXO0/IEeBOX 3alUThI.

163.  YHMKanbHOCTb UMMYHHBIX IIPOLIECCOB U UX 3BO/IFOLIMOHHBIE UCTOKH.

164.  ®opmupoBaHue (aAKTOPOB aHTUTeHCHelM(UUYecKOro afarnTUBHOIO HWMMYHUTETa B

3BOJTFOLIAU.
165.  OHTOreHes cvcTeMbl UMMYHUTETA.
166. ®opmupoBaHWe B OHTOreHe3e MHEJOWJHBIX U JTUMGOUAHBIX PsOB T'eMoro33a — pofb

JKeJITOYHOT0 MelllKa, TleyeHn SMOPHUOHOB, TUMYCa, KOCTHOTO MO3ra.

167. Mwurpauyyd K/IeTOK MMMYHHOM CHUCTeMbl B OHTOreHe3e: IiepeMelleHUs] CTBOJIOBBIX
KPOBETBOPHBIX KJIETOK, BOJIHBI 3aCe/IeHUsI TUMYCa U SMUrpaluy T-KJeToK U3 TUMyca.

168.  V3MeHeHWe peakuM JUMQOLIMTOB Ha CTUMYJSALMIO B TPOLIECCeé OHTOreHe3a —
COOTHOILIeHUe Tpo/vdepaLy U anornro3a, aHeprud ¥ IMMYHHOTO OTBeTa.

169. MIMMmyHHBIe mpoLiecChl B MepUHATaJbHOM Iepuojie — MepecTPOMKU B UMMYHHOU CUCTEMe,
(opMupOBaHUEe OCHOBHBIX THIIOB MMMYHHBIX MpOLeCCOB, (h)OPMUPOBaHMUE KJETOK MaMATU K
OCHOBHBIM aHTHT€HaM CpeJbl OOWTaHUsI, aBTOHOMU3ALUs TIeprudepruyecKoro 3BeHa UMMYHHOMN
CUCTEMBI.

170.  CrapeHrve WMMYyHHOW CHUCTeMbl — WHBOJIIOL[MSI THUMyca M (DaKTOpbl, ee BbI3bIBAIOLIME,
JVHAaMMKa TOPMOHOB THMYyCa, I[UTOKWHOB, Bo3pacTtHoW aucbamaHc Th1l/Th2-perynsiyu
VMMYHHBIX MPOLIECCOB, CTapUeCKUN UMMYHO/e(DULIUT U ero rocjie[CTBUsI.

171.  YwucTonuHelHbIe )XUBOTHbIE, MIOJyUeHUe, XapaKTepUCTHKA.

172, Mbiuu c BpoxgeHHbiMu (Nude, NOD, SCID, NZB u Jp.) ¥ UHAYLIMPOBaHHBIMU
MMMYHOe(pULMTaMH.

173.  T'HOTOOWOHTHI.

174.  TpaHCreHHble >XUBOTHbIE W >XMBOTHBbIE C TE€HETUUYECKMM HOKayToM. VX 0cCoOeHHOCTH,
WCTIONb30BaHMe [l pelneHus (yHJaMeHTalbHbIX W TIPAaKTHUYeCKHd 3HAuMMbIX MpobiieM
VIMMYHOJIOTHH.

175.  KynbTypa K/IeToK in vitro u in vivo.

176. MopgesibHble CUCTeMBI /1Jis1 U3yueHusl peakLiiii BDOXKAEHHOT0 UMMYHUTeTa.

177.  IlpuMeHeHHe MOJe/NbHBIX CUCTeM [/ig aHaau3a (YHKLUWN CTBOJIOBBIX KJ/IETOK, peaKL{uii
Tr'yMOPaJ/IbHOT'O M KJIETOYHOTO, B T.U. TPAHCIIAHTALMOHHOT O, UMMYHUTETA.

178.  Wcrnonb3oBaHWe MOJeNbHBIX CUCTeM /[yjIsl TIOMCKa, CO3JaHusl U H3yUYeHUs] MexXaHHW3MOB
JIeHiCTBUS IMarHOCTUYECKHUX U UMMYHOTPOITHBIX UMMYHOMO/AY/TUPYIOIIUX TIperapaToB.

Ta6mna 7 — Kpurepuu orjeHKH c)opMHUPOBAHHOCTH KOMITETeHI{HI

Kop v HauMeHOBaHUe WHAWKATOpa A0CTY)KEeHHS Kpurepuu orjeHuBaHus CPOPMHUPOBAHHOCTH
KOMITeTeHLIUU KOMIETeHLMM (YaCTH KOMITeTEHLIUN)
(4acTy KOMIeTeHI 1K) Ha 6a30BOM ypOBHe
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COOTBETCTBYeT OlL|eHKe
«yZ0ByIeTBOpUTeIbHO» 50-64% OT
MaKCHMaJIbHOTo Oaia

3HaTb: MeTOZAbl KPUTHUECKOTO aHalM3a W OLEHKU
COBPEMEHHBIX HAy4HbIX [IOCTH)KEHHUH; OCHOBHBIE
TIPUHLIUITBI KPUTHUECKOTO aHa/T|3a.

YMeTb: MOMy4aTh HOBBIe 3HaHWS Ha OCHOBe aHAJIM3a,
CHMHTe3a U JIp.; cobupaTk 1 0000111aTh JaHHbIE TI0
aKTyaZbHbIM Hay4YHbIM TIpo0OJsieMaM, OTHOCSILUMCS K
npodecCMOHABHOM  00/1aCTH;  OCYIIECTBJISATH  TTOUCK
vH(OpMalMY 1 pellieHU Ha OCHOBe IeMCTBUH,
9KCIIePUMeEHTa U OTIbITa.

Bnagets: HCCieloBaHUEeM 1po6JieMbl
Mpod)eCCOHATBLHOM AeATeTbHOCTH C TPUMeHeHreM
aHa/iM3a, CHHTe3a U JPYruX MeTO/I0B UHTe IeKTyaTbHOU

JesITe/IbHOCTY; BbISIBJIEHHEM nipobiem v
UCTO/b30BaHUEM  a/leKBaTHBIX METOJOB [/ UX
pelleHus;

J€EMOHCTPUPOBaHMEM OLIEHOUHBIX CY>KJE€HUU B pelleHUU
1po06/IeMHBIX TTPOGECCUOHATBHBIX CUTYaIUH.

BJIafieeT MaTepuaaoM 1o TeMam
JWCLIATIIMHBI, HO UCTIBITBIBAET 3aTPYAHEHUs
B TOWCKe M aHaiu3e uHPoOpMaLuM [Jis
pelleHusl TOCTaB/JI€eHHOM 3aZlaud M TpHU
oopm/IeHHH pe3y/bTaTOB T[OCMEPTHOI0
JIMarHOCTUYeCKOr0 o0ciejoBaHUs
JKUBOTHOT'O B TIPOTOKOJI€ BCKPBITHSI.
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