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ITacnopT ()oH/ja OIeHOUHBIX CPe/ICTB
crieranpHOCTh 36.05.01 Beteprnapus
HarpaB/IeHHOCTD (Tipodub) «BeTepuHapHOe eueOHOe 10 U SKCIIePTU3a»
«bomne3Hu MeKUX AOMAITHUX U 9K30TUUeCKUX >KUBOTHBIX»
OUHOM U 3a04HOM hopM 0OyueHust

HucournmHa: «MIMmyHoorus»

Tabmuna 1
No dopmupyemble OrieHouHbIE
o/ Mopaynb JUCLUIIIVHEI KOMITeTeHLIUU UK UX MaTepuabl U Komuectso
4yactu cpefiCcTBa
MOAY/JIb 1. YK-1 Ompoc
1 [Ipenmet u 3amaun Crniocobex OCYLLIECTB/IATE Pedpepar 6
VIMMYHOJIOTHH, TTOUCK, KPUTUYECKUI
VMMYHOJIOTHSI KaK HayKa aHa/Iu3 U CUHTe3
“H(popMaLuH,
’ [ToHsiTHE 06 UMMYHHO NIPUMEHSTb CUCTEMHBIN Onpoc 19
CUCTeMe NOZXOJ, AJIS1 PelleHus
MIOCTaBJ/IeHHBIX 3a/iau
3 MOAY/JIb 11 YK-1 Omnpoc 31
MexaHn3mMbl UMMyHUTeTa. | CriocoGeH OCyIIeCcTBIATh
AHTUTeHBI U TIOUCK, KPUTUYECKUN
WMMYHOTI00yJTHHBI aHa/Iu3 U CHUHTe3
4 PerynfTopHbIe K/1eTKU vH(opMaLyy, Ornpoc 18
VMMYHHOM CUCTeMbl U UX NIPUMEHSTb CUCTEMHbIN
MOBEPXHOCTHBIE NOZXOJ, AJIS1 PelleHus
CTPYKTYPHI (peLienTopsl, MOCTaBJ/IeHHBIX 3a7au
MapKepsbl U JIp).
5 I"'opMOHBI ¥ MeTUaTOPbI Onpoc 22
VIMMYHHOU CUCTEMbI KonnokBruym
MOAY/JIb III
'eHeTHuecKuii KOHTPOJIb
g | MIMMYHHOrO OTBeTa. VK1 Ompoc 15
arorTo3. rJaBHbIA
KOMILTEKC CrnocobeH OCYLLeCTB/IATH
TUCTOCOBMECTUMOCTH TIOUCK, KpUTHIECKHAN
VIMMYHHBIH OTEeT. aHa/Ii3 U CUHTe3
addepeHTHas, utopmaLuy, . | npuBupyansHOe
7 | LleHTpHaJ/bHas, MPUMEHATE CHCTEMHbIN JloMaliHee 11
s¢dexTopHast pasbl TOAXOA A/Is1 pEleHnst 3a/laHue
UMMYyHHTeTa MOCTaBJ/IeHHBIX 3a7au
3 NmmyHoornyeckas Pedpepar 10
TOJIEPAHTHOCTH
9 Moay:ms IV YK-1 TectupoBaHue 9
Teopuy UIMMyHUTETa CriocobeH oCyI1ecTBSTh
10 @Duso - ¥ OHTOreHe3 TTOUCK, KPUTUYECKUM Tectupopanue 27
CUCTeMbl UMMYHHUTETA aHa/In3 U CHUHTe3
MogenbHble CUCTEMBI B vH(popMaLy,
11 (hyHaMeHTanbHOW U TIPUMEHSTb CUCTEMHbIN TectupoBaHue 34

TIPUKJIaJHOU

NOAXOZ, /1151 pellieHust
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| VIMMYHOJIOTUU |

IMOCTABJ/IEHHBIX 3d/a4 ‘

1 ODEHOYHBbIE MATEPUAJIbI, HEOBXOJNMBbIE

JUTA OIIEHKY 3HAHWI, YMEHUN Y1 HABBIKOB JIESATE/IbHOCTH
B ITPOOECCE OCBOEHUA JUCHUII/IMHbI

Tabsuia 2 — dopMupyemMbie KOMITETEHL[AN

O11eHOUHbIe
Kog v HaMeHOBaHUe Kop v HaMeHOBaHNe MHAWKATOpa J10CTHXKEeHHUs MATEpHASI
KOMIEeTeHLUU KOMIIeTeHLIU (YaCcTh KOMIIeTeHLN)
Y CpeJCcTBa
MOAYJIb 1
YK-1.1 -1 yk1
3Harb:
-MeTO/lbl KDWUTWMYEeCKOr0 aHaiM3a U  OLIeHKU
COBpPEMEHHbBIX HayUHbIX [JOCTH)KEeHUM;
-OCHOBHbI€ TIPUHLIMITBI KPUTHYECKOTO aHaIu3a.
YK-1.2 UJ1-2 yk-1
YMetn:
-I0/ly4aTb HOBBble 3HaHUSI Ha OCHOBe aHaIW3a,
YK-1 CHHTe3a U [p.;
Crniocobex -cobupaThb 1 0600111aTh JaHHBIE TI0
OCYILL[eCTBJISATh MOMCK, | aKTya/JbHbIM HayUYHbIM TpobOeMaM, OTHOCSILUMCS
KPUTUYECKUM aHa/IM3 U | K TIPOgeCCHOHATBHOM 00/1aCTH; -OCYIIeCTBIISATh
cuHTe3 uHpopMaLuy, | MoucK uHbopMaumu W pemieHdid Ha ocHoBe | CobecemoBaHue
TIPUMEHSTh JleliCTBUM, Pecdepat
CUCTeMHBIN MIOJXO0J, | SKCIieprMeHTa U OIbITa.
[/1S1 peLlieHUst YK-1.3 N1-3 yk-1
TOCTaB/IeHHBIX 337jau | Brazsets:
-hcciefioBaHueM Tpo6sieMbl  MpodecCcUoHaNIbHON
JlesiTeIbHOCTU C TIPUMeHeHreM
aHajv3a, CUAHTe3a W JpPyrUX  METOJOB
VHTE/JIEKTYyalbHOU  /leATe/TIbHOCTH; BbISIBJIEHUEM
nipo0JieM ¥ MCTI0/Ib30BaHUEM a/IeKBaTHBIX METO/I0B
JJ1S1 UX peLleHus;
-JIeMOHCTPUPOBaHUEM OLIEHOYHBIX Cy)K/IeHUH B
pelieHnY TIPO6IeMHBIX TIPOdeCCHOHATBHBIX
CUTYaLUi.
MOAY/JIb 11
YK-1.1 U-1 yk-1
YK-1 3HaTh:
Criocoben -MeTO/Ibl KPUTMYECKOrO0 aHalu3a U  OLIeHKU
OCYILL[eCTB/IATh MOMCK, | COBPEMEHHBIX HayUHBIX JOCTYKEHUM;
KPUTUYECKUM aHa/Iu3 U | -OCHOBHbIE MTPUHLIUATIBI KPUTHUECKOTO aHA/TU3a.
cunTe3 uHpopmarmy, | YK-1.2 U-2 yk CobecenoBanue
IIPUMEHATD YMeTn: KosokBuym

CHCTEeMHBIM TTOAXO0[,
JLIs1 pellieHust
TOCTaBJ/IEHHBIX 3a/jau

-10/lyyaTh HOBble 3HAHHSI HAa OCHOBE aHa/M3a,
CUHTe3a U [Ip.;

-cobupath ¥ 000011aTh JaHHBIE T10

aKTya/IbHbIM Hay4YHbBIM MPoO/ieMaM, OTHOCSIIUMCSI
K TpodeccroHaIbHOM 00/1aCTH; -OCYIIeCTB/ISTh
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MoucKk uHPOpPMAI[UU U pelleHui
JeMCTBUH,

9KCIepUMeHTa U OIbITa.

YK-1.3 U/-3 yk-1

Bnagets:

-iCCieloBaHeM TIpoOsieMbl  TTpOheCcCHOHATLHOM
JesiTeIbHOCTU C TIpUMeHeHreM

aHaiM3a, CHAHTe3a W JPyrUX  METOJOB
VHTe/IJIEKTyalbHOU  /leATe/TIbHOCTH; BbISIBJIEHUEM
npo6JieM U UCTI0b30BaHUEM a/leKBaTHBIX METO/IOB
JJISl UX pelleHus;

-IeMOHCTPUPOBaHKEM OLIEHOUHBIX CYKJ€HU B
peltieHUH IPO6IeMHBIX MPO]eCCUOHATBHBIX
CUTYaLUi.

Ha OCHOBe

YK-1
CriocobeH
OCYIL[eCTBJISATh MOMUCK,

MOJYJIb III

YK-1.1 U-1 yk1

3HaThb:

-MEeTO/Ibl KDUTUYECKOTO aHaiu3a U
COBPEMEHHBIX HayUHBIX JOCTH)KeHHUH;
-OCHOBHbIe TIPUHLIUITBI KPUTHUECKOTO aHa/T|3a.
YK-1.2 UI-2 vk

YMetn:

-110JlyyaTh HOBble 3HAHWS Ha OCHOBE aHaJu3a,
CUHTe3a U [Ip.;

-cobupath ¥ 000011]aTh JaHHBIE T10

aKTya/IbHbIM Hay4HbIM MPO0O/ieMaM, OTHOCSIIAMCS

OLIeHKU

KPUTHYECKUM aHa/u3 U | K TIpodecCOHaIbHOM 0bmacty; -ocyiecTnsth | CobecenoBaHue
CUHTe3 MHpOpMalLMy, | MOMCK WH(OpMalM W pellleHWd Ha OCHOBe | HauBUAYyanibHOe
TIPUMEHSITh JeNCTBUM, 3a/jaHue
CUCTeMHBIN MOJXO0J, | SKCIieprMeHTa U OIbITa. Pecdepat
[/1S1 peLLieHUst YK-1.3 N1-3 yk-1
TOCTaBJ/IeHHBIX 3374 | Brazgets:
-hccnefioBaHueM 1po6sieMbl  MpodecCuoHaIbHOU
JlesiTeIbHOCTU C TIpUMeHeHreM
aHajv3a, CUAHTe3a W JpPyrUX  METOJOB
VHTE/JIEKTyalbHOU  /leATe/IbHOCTH; BbISIBJIEHUEM
nipo0JieM ¥ MCTI0/Ib30BaHUEM a/IeKBaTHBIX METO/I0B
JJ1S1 UX peLleHus;
-IeMOHCTPMPOBaHKEM OLIEHOUHBIX CYKJ€HUU B
peltieHUH TIPO6IEMHBIX MPO(deCCUOHATBHBIX
CUTYaLUi.
Mogayns IV
YK-1 YK-1.1 UO-1 yk1
Criocobex 3HaTk:
OCYILIeCTBJIAATb TIOUCK, | -MeTO/bl KPUTMUYECKOrO0 aHaau3a W OLeHKU
KPUTHYeCKUU aHa/Iu3 U | COBPEMEHHbIX HayUHbIX JOCTHXXEeHU;
CUHTe3 UH(pOpPMaLUM, | -OCHOBHBIE IMPUHIUITBI KpUTUUECKOTO aHa/In3a. Tectuposarme

MMPpUMEHSATDb
CHUCTeMHLIHN MoAxXo/,
AJIS pelieHns
MMOCTaBJ/IEHHLIX 3aa4

YK-1.2 U[I-2 yk1

Ywmerts:

-TIoJlyyaTh HOBBIE 3HAHUSI Ha OCHOBE aHa/W3a,
CHHTe3a U [Ip.;

-cobupath ¥ 000011aTh JJAHHBIE T10
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aKTya/IbHbIM Hay4YHBIM MpoO/ieMaM, OTHOCSIIIAMCST
K mnpodeccroHanbHONW 00/1aCTH; -OCYILeCTBISTh
MoUCK uHPOpMAI[MM U pelleHu Ha OCHOBe
JeMCTBUH,

9KCMepUMeHTa U OIbITa.

YK-1.3 U/I-3 yk-1

Bnagers:

-iCCieloBaHeM TIpoOsieMbl  TTpOdheCcCHOHATEHOM
JesiTeIbHOCTU C TIpUMeHeHreM

aHaiM3a, CHAHTe3a W JPyrUX  METOJOB
VHTe/IJIEKTyaJlbHOU  /leATe/TbHOCTH; BbISIBJIEHUEM
npo6JieM U UCTI0Ib30BaHUEM a/IeKBaTHBIX METO/IOB
ISl UX pelleHus;

-IeMOHCTPUPOBaHKEM OLIEHOUHBIX CYKJ€HU B
pelieHUy TIPo6/IeMHBIX TIPO(eCcCHOHATbHBIX
CUTYaLUi.

OrneHOYHbIe MaTepuasbl U CPe/iCTBA [I/isl TPOBEPKU
chOpMHPOBAaHHOCTU KOMITeTEHI[UH

Tema 1. HPEJI[MET U 3a/ld9d HMMYHOJ/IOTUH, UMMYHOJIOTHA KdK HdyYKd

Bonpocs! asis onpoca

1.IlpegmeT u 3ajauv COBpEMEHHOM UMMYHOJIOTUH.

2.0npefenenue MOHATUA «<AMMYHUTET».

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

4.Bo3HUKHOBeHHe WH(MeKI[MOHHOW nMmmyHosoruu (M.M.Meunukos, I1.9pmux, XK. Bopge,
K. Jlanpguireiinep). OTKpbITHe UMMYHOJIOTUueckoi TosiepaHTHOCTH ([1.MepaBap, f.I'aiek).
OTKpbITHE CHUCTEMbI AHTUIEHOB TUCTOCOBMecTMMOCTH uenoBeka (K. locce). PaGoTtbl M.
Bbepnera.

5.Pa3BuTHe oTeuecTBeHHOU MMMyHosioruu (M.M1.Meunukos, H.®.I"amanes, JI.A.3unnbep,
P.B.Iletpos, B.JI.Tpouukui, B.M.Uymakos, B.M.)Kznanos, B.B.Anmxanapugze, I1.H.Kocsikos,
[1.®.3ppopoBckuii, B..Nodde u fp.).

6.Jlctopuueckye 3Tarnbl pa3BUTUS asuleprojiorud. Bkjaj, oTeueCTBeHHBIX Y4YeHbIX B
passutve amneprosiorud (M.M.Meunukos, I'.Il.CaxapoB, A.A.CupotuHuH, A.A.Boromornet,
A.1.Ano).

7.Jlaypeatsl HobeneBckoi mipemMuu 1o (GU3MOI0OTUM U MeAULMHe, YAOCTOeHHbIe Harpabl
3a OTKPBITHUS B 00/1aCTH UMMYHOJIOTUH.

8.0cHoBoI10/MararoIe OTKpbITHs, He yAocToeHHbie HobeseBCcKoli IpeMumu.

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

2. CocraByienue npe3enranuii «HobeneBckue jlaypearsl B 00/1aCTH KMMYHOJIOTHI»

Tema 2. IToHATHE 00 HIMMYHHOH CHCTeMe

Bonipocsl A1s1 onpoca

1.VIMMyHHasi cucTemMa Kak COBOKYIHOCTb OPraHOB, TKaHel W K/IeTOK, OCYILeCTBJISOLIUX
MMMYyHOI0ruueckre GyHKUMH. LleHTpanbHble U epudepryeckre opraHbl UMMYHHOU CHCTEMBI.

2.KOCTHBII MO3T KaK UCTOYHUK KJIETOK IMMYHHOW CUCTEMBI.

3.Tumyc — cTpoeHMe, poOJib B pasBUTUU U CeleKLUU T-1UMQOLMTOB, CeKpeTopHas
GbyHKIMS, CTPYKTypa M OHOMOrMYecKass pojib TOPDMOHOB THMYyca; IpobieMa BHETHMYCHOTO
pa3Butusi T-1uM¢OLUTOB.
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4.JlumdaTrueckre y3/bl U cefie3eHKa — CTpoeHue, T- u B-K/ieTouHble 30HbI.

5.JlumdongHble CTPYKTYPhl KOXXM M CIHM3UCTBIX 000JI0UEK — CTPYKTYpHpPOBaHHAs M
middy3Hast mumdounHas TKaHb, crieliuduka pacripegenerus T- u B-mumMdbo1UToB, JeHAPUTHBIX
KJIeTOK.

6.Posib meueHn B UMMyHHUTeTe. MUKpPOOKpYyKeHHe auMdoruToB — auddepeHraLiys
CTPOMa/IbHBIX KJIETOK B Pa3/IMUHBIX TUM(POUIHBIX CTPYKTypax.

7.JlumdouuT - LieHTpanbHasi pUrypa B MMMYHHO# crcTteMe. CoBpeMeHHbIe Mpe/CTaB/IeHus
0 pa3BUTHUU TUM(OLIUTOB.

8.IlpeacraBieHre 0 CTBOJIOBOM (pPo/JoHaUYa/IbHOM) KPOBETBOPHOM KileTKe. [TpoucxoxxaeHue
CTBOJIOBOU KJIETKH, ee XapaKTepUCTUKU. LIMpKy/saus CTBOJIOBOW KJIETKU.

9.Mogenu u3ydeHusi LIUPKYJISLIMA CTBOJIOBBIX K/IE€TOK U TUM(OUJHBIX KJIETOK (OpraHu3Mbl
rapabyOHTHI, JIydeBble XMMephl U Ap.). MuUrpanysi CTBOJIOBbIX K/I€TOK B JIMM(OHUIHBIE OPTaHBL.
Kosionneobpa3syrolrasi CriocOOHOCTb CTBOJIOBLIX K/IETOK, METO[| Ce/ie3eHOUYHBIX KOJIOHUM U UX
3HaueHue B UMMYHOJIOTUH.

10.ITouaTie 0 TipeAllleCTBeHHUKax T- #W B-mumdoiuToB, HMX XapaKTepUCTHKa,
uaeHTruuKaLus. TUMyC3aBUCUMBIN MyTh pa3BUTUS MTUMQOLUTOB (T-KneTkn).

11.Ponnukysnsl Knapka, Tesnsia ['accans.

12.0cHoBHBIe 3Tanbl AuddepeHUPOBKU T-K/IeTOK B THMYyCe, 3HaueHHe CTPOMasbHBIX
3/1EMEHTOB, 3TMUTEeNUATbHbBIX, JeHAPUTHBIX K/IeTOK, MaKpodaros.

13.T-knerounsiii peyentop (TCR).

14.OH10KpUHHas (YHKLUS TUMYycCa, TyMOpajibHble (aKTOpbl TUMyca. Mwurpaius u
paccenenve T-nuM¢oLUTOB B opraHu3Me. TUMyc3aBUCHMbIe 30HbI TlepudepruyecKux OT/AeI0B
MMMYHHOMN CUCTeMbI (Cceie3eHKa, TMM@aTruuecKye y3/bl U Ap.).

15.0cobeHHOCTM  MMM(OUAHBIX  CKOIJIEHHWH, AaCCOLMUPOBAHHBIX CO  C/IU3MCTHIMHU
000/10uKaM¥ B KHILIEUHUKE, JIETKUX, MOUETIOJIOBOM CUCTEMe, KOXKe U T.J.

16.Posib B UMMyHUTETE Cejle3eHKH, TMM(aTHUeCKuX y3/0B, MUHAAIUH U APYTUX TKaHel
nieprhepryecKoro oTiesia MMMYHHOUW CUCTEMBI, UX MOPGOJIOrHuecKrie 0COOeHHOCTH.

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

18.PeLipKynisiLivis 1 XOMUHT JTUM(OLIUTOB — MYTH PeLUPKY/ISLUN, MeXaHU3Mbl XOMHUHTa,
pOJb MOJEKy/l aJresvd M XEeMOKMHOB B paclipefie/ieHUM JUMQOLIMTOB B OpraHuUsMe,
0Cc0OeHHOCTH pacrpe/iesieHrs HAUBHBIX JTUM(MOLIUTOB U K/IeTOK MaMsITH.

19.06HOBNEHUe KJIETOK MMMYHHOM CHUCTEMBI — CPOK JXM3HU Da3/MUHbIX KI/IETOK, ero
M3MeHeHUsI 110C/ie KOHTaKTa C aHTUTeHOM, MeXaHU3M JIMMUHALMU CTapbIX KIETOK.

20.T- u B-numdoruTel, UX XapakTepUCTHWKa, MeToAbl HJeHTHU(UuKauuu. [loHsiTMe o
cyornonynsimusix T- v B-nmumdonmros: T-xenreps! 1 u 2 tunos, T-cympeccopsl, T-kunnepsi, B-
cyrpeccopsl, B-xemnepsl, OCHOBHbIEe XapaKTePUCTHUKH, POJIb B UMMYHHBIX IIpOL{eccax.

21.TIpyHLIMIIBI TOTyYeHUst TMM(OLIUTOB U3 KPOBU, TUMPbI, TUM(OUIHBIX OPTaHOB.

22.Metopp! Ky/IbTHBUPOBAHUS JIMM(OLIUTOB.

23.BnactTpaHcdopmanusi  TUMGOLIMTOB, TOCTAaHOBKA peakiuu, Mopdosoruueckve u
OMoXMMUYeCKre U3MeHeHUs], 3HaueHre MUTOTeHOB Y aHTUTeHOB.

24.CwMmeriaHHas Ky/ibTypa JUMQOLIUTOB, TIPUHLIUIT TOCTAHOBKU, 3HaueHHe TeHeTUUeCKHUxX
pasuuri MeX/y JOHOPOM Y peLiuIieHTOM. MOHOK/IOHa/IbHbIe aHTUTea K TMMQOLITaM.

25.ITonstue o NK- u JIAK-numdonmrax, npuposa, XxapakTepucTika, UeHTU(rKaLus, ux
POJIb B UMMYHHBIX DeakLUsX.

26.K-kneTky, (peHOMEH aHTHTE/103aBUCUMOM K/IeTOYHOM LIMTOTOKCUUHOCTH.

27.Ponp MakpodaroB B HMMMYHHOM OTBeTe. XapaKTepUCTMKa W TeHe3 MakpoQaros,
MapKephbl, pelienTopbl. ®yHKIIMOHa/NIbHbIE CBOMCTBA Makpo(daros.

28.ITonyueHue MakpodaraabHbIX K/1eTOK. JleHApUTHbIe KIeTKHU.

29.Posib  HEMTPOOW/IOB, TYUYHBIX K/IETOK, 0a30(W/IoB, 303MHO(UIOB, SMUTETHOLIUTOB,
TPOMOOLIMTOB, 3PUTPOLIUTOB B UMMYHHBIX DeakLMsiX U BOCIIa/leHUH.

30.MiMMyHO-HelpO-3H/JOKpPHUHHBIe CBS3U. BiMsHMe pas/MYHbIX FOPMOHOB Ha UMMYHHYIO
cucTeMy (MON0BbIX, KODTUKOCTEPOUHBIX, TUPEOUJHBIX U JIp.).
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31.Ctpecc u uMMyHHUTeT. HelipoTpaHCMUTTEpHbIe CUCTEMBI U WX POJib B DEerY/SLUA

VIMMYHHBIX [POLIeCCOB.

Tabnmuna 3 — Kpurepun oneHKH chopMHPOBAHHOCTH KOMITETEHI[UHI

Kop v HaumeHOBaHMe
VH/IMKaTOpa JOCTHKeHHUs
KOMIeTeHLUM (YacTu
KOMIIeTeHI1M)

Kputepuu ouieHrBaHusi cOpMUPOBAHHOCTU KOMIIeTeHLIUU

(4acTy KOMITeTeHIUH)

Ha 0a30BOM ypOBHe

Ha IMOBLIINIEHHOM YPOBHE

COOTBETCTBYET OL|eHKe
«Y/JIOBJIETBOPUTE/IHHO»
50-64% ot
MakKCHMaIbHOro Oasia

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

MaKCHUMa/bHOro Oasa

COOTBETCTBYET
OLIeHKe «OTJTUYHO»

86-100%

oT

MadKCHMaJIbBHOI'O

basuta

YK-1.1 UJ-1 yka He coBceM TBepAo | 1) TBepgo  ycBows | 1) riybOKO M MPOYHO
3Hathb: B/a/leeT MPOTrpaMMHBIM | ITPOrPaMMHBIN yCBOW/J MaTepuan B
-MeTo/bl KPUTHUYECKOr0 | MaTepuasioM, 3HaeT | MaTepuaJj, rPaMOTHO U | TIOJTHOM obneme,
aHasnuM3a u OLIEHKU | OCHOBHbIE T0 CYLIEeCTBY M3/araeT | UCuepribiBarollle,
COBpPEMEeHHBIX HayuHbIX | TeOpeTHYeCKUe ero 6e3 | rpaMOTHO u
JIOCTVKEHUH; T0JI0’KEeHHsI U3y4aeMOro | CyLeCTBEHHbIX JIOTUYEeCKU  CTPOMHO
-OCHOBHBbIE MIPUHLMIBI | Kypca, obsiazaet | omMOOK, TPAaBWIBHO | €r0 M3/1araeT, YeTKO
KPUTHYECKOI0 aHaIu3a. JI0CTaTOUHBIMU JJ1s1 | IpUMeHsieT dhopmynupyet

YK-1.2 NJ-2 yk1 MPOJO/IKeHUs TeopeTuueckue OCHOBHbIE  TIOHATUSA,
Ymets: o0yueHUs U | TI0JIOXKeHUs TIpU | IPUBOJUT

-[I0/ly4yaTb HOBbIE 3HAHUS | NIPeACTOosIIeN pelLlleHUM KOHKPETHBIX | COOTBETCTBYIOLHUE
Ha OCHOBe aHaiu3a, | npodeccuoHanbHOM 3ajau, C HeOOMBILIUMU | IPUMEPBI, YBEPEeHHO
CUHTe3a U [JIp.; JesITe/IbHOCTH, MOTPeLHOCTAMU BJIafieeT

-cobnpath ¥  00001mIaTh | 3HAHWSIMH. BBIMOMHSET | PUBOAUT METO/]0JIOTHEH,
JlaHHbIE TI0 TeKy1ue 3ajaHus, | GOpMYIMPOBKHU criocobeH K
aKTyaJIbHbIM HayuyHbIM | yCTaHaB/IMBaeMble orpeziesieHuH, He | 00001eHNO,
npobsiemMaM, OTHOCSIIMMCS | TpadUKOM  y4eOHOroO | ZIoIyCKaeT aHanu3y;

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

JIeCTBUH, VICKa&)KeHUs! JIOTUUeCKOW | MeTO/|0B peleHys | UMMYHOJIOTUU.
5KCIIepUMeHTa U OIbITa. 1ocJiefloBaTeIbHOCTH 3a/a4; VIMMyHOnoruss  Kak
YK-1.3 -3 yk-1 TpU W3JI0KEHUM | 2) B/aJileeT MeTOJaMU | HayKa», B/afieeT
Bnapets: MaTepuana, HeTOUHYIO | UCC/Ie[J0BaHUS, OCHOBHBIMH
-icciejoBaHreM TIPO0/IeMbl | apryMeHTal[|ro yCTaHaB/MBaeT MeToJjaMH,
rpoeccroHaTbHOU TeOpeTUYeCKUX BHYTpEHHUE u | criocobamu v
JlesiTeIbHOCTH C | TIOJIO’KeHUH Kypca, | MeXnpeJaMeTHbIe cpefCcTBaMu
TpUMeHeHueM VICTIBITHIBAET CBSI3U, yMeeT | MOTy4YeHus,

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

MeTO/I0B pellleHMy  [J0OCTaTOYHO | MPaKTHUKOM; repepaboTKU
VHTeJ//IeKTya bHOU CJIOXKHBIX 3a/1au. 3) 1o xo/ly U3/1I0XKeHusl | UHPOopMaLuu
JlesiTeIbHOCTH; JIOITyCKaeT 3) ymeeT
BbISIB/IEHWEM TpoOieM U HebosibIe TIpO0ebl, | UCIO/b30BaTh 3HAHUN
WCI10/Ib30BaHUEM He HCKaJKarolye | MTHOCTPaHHOI O u
aZleKBaTHBbIX METO/IOB Jisl cojiepkaHusi OTBeTa. JIATUHCKOTO  SI3bIKOB
VX pelleHus; ISt M0J1yueHust
-IeMOHCTPHPOBaHEM vH(popmaLuu
OLIeHOYHBIX CY>K[€HUI B NpoecCcroHaNbHOT0
pelieHny TIpo0/IeMHBIX xapakTepa u3
npoeCcCHOHaIbHBIX MHOCTPAHHbBIX u




CUTYaL1H.

OTeueCTBEeHHbIX
HCTOYHUKOB nipy
oripefie/ieHMU 3a/jau U
HaripaBJieHuM
MMMYHOJIOTMM, a TakK
xe TIPUBO/IAT
TIPUMepHI
MEe>KyHapO/HbIX
KOHTaKTOB hib C
TIOBBIIIEHUS
rpodecCcroHaIbLHOTO
ypOBHS U oOMeHa
OTIBITOM;

4) 0CO3HaeT
COLIMATbHYIO
3HaUMMOCTb  CBOEeW
Oymyiieli mpodeccuw,
obsazlaeT  BBICOKOM
MOTHBAI[HeH K
BBITIOJTHEHUTO
rpodeccroHabHOU
JlesiTelTbHOCTH

5) rimyboKO 3HAaKOM C
WCTOpYEeN  pa3BUTUS
“MMyHosorueit. [1pu
3TOM YeTKo
MpeJiCTaB/sieT  pPOJib
OLIeHKU TIPUPOJIHBIX U
COLIMA/TIbHO-
X035CTBEHHBIX
(hakTOpOB B pa3BUTUU
60/1e3HeH KUBOTHBIX,
3HAYeHUHU KOPPEeKLIUH,
1 MpOPUIAKTUUECKUX

MepOTPHUATUMN o
TipeJyTipeXAeHuI0
MH(EKIMOHHBIX,
rapa3uTapHbIX u
HeUH(eKIIMOHHBIX
MaToJIOT M.

6) ToKaszaJl
CIoCOOHOCTh u
TOTOBHOCTD
OCYLLeCTB/ISATE  cOOP
Hay4HOU
vH(pOopMaLy,
yuaCTBYeT B HayUHBIX
JTUCKYCCHSIX,
BBICTYTIUAJT C
JOKJIaZiaMy W
COO00IIeHHAMHU 1o

JIaHHOM Teme;




7) ymeeT
aHa/IM3UPOBaTh

3aKOHOMEePHOCTH
(yHKLIMOHUPOBAHUS
OpraHoB U CUCTEM
OpraHu3Mma;

8) crocobeH
OCYILIeCTBJISITh TIOUCK,
KPUTHUYECKUM aHaIn3

vH(opMalLuy,
MIPUMEHSTh

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

Bonpocs! g5 onpoca

1.0mpegesiene  UMMyHUTeTa. BpokaeHHbIM WMMyHUTeT. OCOOEHHOCTH W pasvuus
BPOXKJEHHOT'0 ¥ NPUOOpPeTeHHOT0 (aZanTUBHOTO) MUMMYHUTETA.

2.DaKTOpbl, OMNOCpeAYIOLe UMMYHOJOIMUeCKUe peakluM pasHbIX (POPM MMMYHMTeTa.
dusnueckue, ryMopasbHble U K/IeTOUYHbIe (haKTOPbl BPOXK/I€HHOT'0 UMMYHUTETA.

3.Hecnenmpuueckne aktopsl 3amuThl (OapbepHble CTPYKTYPhl KOXKH U CJIM3HUCTHIX,
reveHb, ocTpodasHbie OesKM, CeKpeTbl M OHOJIOTUYeCKHe JKUJKOCTH OpraHu3Ma, (epMeHTHI,
JIU30L{MM, TIPOTEep/WH, BOCHa/JUTe/bHble peaklid, MHUKpoduiopa OpraHusMa), HUX poJib B
COTIPOTHB/IIEMOCTU OpraHu3Ma K HMH(eKUUSIM, NPUHLUNHAIBHOE OT/IWUYMe OT Crelu(pruIecKUx
VMMYHHBIX ()aKTOPOB.

4.@aroyurapHas peakLus, K/eTKU ee OCYLIeCTB/ISIoIUe, WX [IPOMCXOXK[eHue U
nubdepeHLIMPOBKa.

5.0cHOBHBIe 3Tarbl U MeXaHU3MbI (ParoruTosa.

6.Kucnopopo3aBucrmas ¥ KUC/I0PO0OHe3aBUCHUMast LIMTOTOKCUYHOCTb.

7.AHTU(AaroyUTapHble CBOMNCTBA MUKPOOOB.

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

9.Knaccuyeckuit ¥ anbTepHaTUBHBINM ITyTH aKTUBALIMA KOMILJIEMEHTA.

10.Cucrtema ecTeCTBEHHOM LIMTOTOKCUUHOCTU (HaTypasbHble KW/IEPbl, UHTepP(epOHbI
o, 3,)-

11.IMMyHUTET B OHTO- U (pUJIOTeHe3e.

12.AnTurensl. OnpeziesieHre U XapaKTepPUCTUKA Bell[eCTBa KaK aHTUreHa.

13.Xumuueckas pyupo/ia aHTUreHa.

14.TToHsATHE Uy)KepOJHOCTH, aHTUT€HHOCTH, UMMYHOT€HHOCTH, CreLii(PUMYHOCTH aHTHTeHa.

15.XapakTepucTiKa MOJIEKYJT C aHTUTeHHbIMU CBoWcTBamMM (0esiku, TMoJsiMcaxapu/pl,
JIMIIOTIO/IACAaXapypl U Jip.).

16.ITosiHBIE U HeroJIHbIe aHTUTeHBI. ['anTeHsI.

17.CTpyKTypa MakpOMOJIEKY/Ibl aHTUreHa. AHTUTeHHbIe [leTepMUHAHTBI (SMUTOIBI) U UX
poJib B )OPMHPOBAaHUH CHELU(PUUHOCTU aHTUTEHOB.

18.Tumyc3aBucHUMbIe U TUMYCHE3aBUCUMble aHTUTeHBI.

19.MHoroo6pasue aHTUreHOB. AyTOaHTUTeHBbI.

20.AHTUTEHHBIE CTPYKTYPHI OaKTepHii, BUPYCOB U IPYTUX MUKPOOPTaHHU3MOB.

21.AnnepreHsl, oripefie/ieHMe U XapaKTepUCTHWKa. PacripocTpaHeHHWe B OKpYyKarollen
cpefie. BeITOBBIE, SMTHIEpMaIbHBIE, MTHIIEBbIE, MbIIbLIEBbIe 1 MUKPOOHBIE ajljiepreHbl.
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22.AnnepreHsl JieKapCTBEHHOU MPUPO/bI M MPOU3BO/ICTBEHHOTO TIPOMCXOXK/IEHUSI.

23.M30aHTUreHbl: CUCTeMa AaHTUI'€HOB SPUTPOLIUTOB, JUMQOLMTOB, TI'PaHYJ/IOLIUTOB,
TPOMOOLIUTOB.

24.AHTUTeHbI THCTOCOBMECTUMOCTH YesIOBeKa U JKUBOTHBIX.

25.9MbpuocnieriubrUecKrie aHTUTEeHBI.

26.VcKyCcCTBeHHbIe aHTHUT€Hbl, UX TUIbl, XUMAYeCKasi IPUpO/ia, IPUMeHeHHe.

27.0Taribl 6uoTpaHchopMaliy aHTUTeHa TIPY BBeIeHUH B OPraHU3M.

28.MIMMyHOT100y/IMHBI (QHTHTE/IA), OTIpe/ieIeHHe.

29.KnetouHble OCHOBBI ~AaHTUTeJIOTeHe3a, MPUPOZAA KJIETOK, CUHTe3UPYHLMX U
CeKPeTUPYIOIUX aHTUTeNMa. B- muMGoLUT - Mpe/lieCTBeHHUK aHTUTeI000pa3yox KIeTOK.
[Mytu guddepeHupoBKd B-nmumdonura, posab MOBEPXHOCTHBIX  WMMYHOIJIOOY/IMHOB.
brocunTe3s aHTHUTE, POJIb BHYTPUK/IETOUHBIX CTPYKTYP.

30.MeTo/pl BBISIBJIEHUS] aHTUTeN000pa3yrolMX K/IeTOK (MeTo[ JI0KaTbHOTO T'eMoJii3a B
arapose, HerpsiMOi U MpsIMOM MeToJ, UMMYHOGUIIO0PeCLieHLIUK U JIp.).

31.CnenubrUyHOCTh U TeTepOreHHOCTb aHTUTe .

32.AdbUHHOCTD U aBUJHOCTb.

33.[JuHamuKa aHTHTe/IoreHe3a B MMMYHHOM OTBeTe.

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

35.XuMryeckasi CTPYKTypa aHTWTeJ, CXeMa CTPOEHHUSI MOJIeKy/Ibl WMMYHOTI00Yy/IrHa,
JIeTKWe W TsDKeJible 1[eNy, BapruabesibHble U KOHCTAHTHBIE OMeHbI. AKTUBHBIN 1[eHTP MOJIEKY/IbI
aHTUTe.

36.M30otumms. Knaccel m cybkmaccel mmmyHorsnobymHos (IgM, IgG, IgA, IgE, IgD),
0CcOOeHHOCTH CTpOeHuUsl, (PU3UKO-XUMHUUYeCKre CBOWCTBA, (YHKLMOHATbHOE 3HaueHHe KaXKIoro
KJlacca UMMYHOTJIOOY/IMHOB.

37.Annotunuvs. UaAuoTUIINS, UANOTUN-aHTUUIUOTUIIMYECKOe B3aMO/IeMCTBHE.

38.AHTUTeHHast XapaKTePHUCTUKA UMMYHOTJI00Y/TMHOB.

39.9ddexkTopHBIE MEXaHU3MbI TYMOPAIbHOTO UIMMYHUTETA.

40.MoHoK/I0HabHbIe aHTUTena, pabotel . Kenepa, C. MunbcreiiHa.

41.0mpesienieHre, XapaKTePUCTHKA, TMPUHLUIIBI TIO/yYyeHUss THOPUIOM, BO3MOYKHOCTH H
00J1aCTh IPUMEHEeHUSI.

42 VImmyHonoruuecke (peHOMeHbl, OCHOBaHHbIe HAa B3aUMO/IEMICTBUM aHTUT€H-aHTUTEJIO:
arrJlOTUHALMS, TpeLUnuTauys, JW3UC, HeWTpaiv3aius U [p., HX HAeHTU(UKaLWSL.
B3aumogeiicTBre aHTHTe/1a C KOMIIJIEMEHTOM.

43.1]uTOTOKCHYEeCKOe [IeMCTBUE aHTHUTe.

44.JTuM@pOLIMTOTOKCUYECKUI TECT B UMMYHOJIOTUHU.

45.11uToubHble aHTUTENa, UX 3HaUeHHe B (paroLurose.

46.IMmMyHOAM (PP Y3MOHHBIN aHa/IM3 B UMMYHOJIOTUH.

47 VimmyHo31eKTpodope3, MPUHLUIT MeToZa, 00/1aCTH ero MprMeHeHHsl.

48.0mpesienieHrie KOHI[EHTPALIMKA UMMYHOT/IOOY/TMHOB B CHIBOPOTKE KPOBU M B >KUIKOCTSIX
MeTO/IOM paila/ibHOM UMMYHOAU(PDY3UU.

49.CoBpeMeHHble METO/bl, OCHOBaHHble Ha B3aWMOJENCTBUU aAHTUTE€H-aHTUTEJIO:
VMMYHO(/IFOOPeCLIeHTHbIM,  PaJIMOMMMYHHBI, = UMMYHO(QEDMEHTHbIM;  TNPUHLMIBI  MX
MOCTaHOBKH, 00/1aCTH MPUMeHEeHUSI.

50.mmyHOocop61us. Oripe/iesieHre, BU/Ibl U XapaKTepUCTUKa IMMYHOCOPOeHTOB, 061acTu
TIPYMEHEeHUS.

51.'eHeTnka WMMYHOTJI00yAMHOB. CTPYKTYPHble TeHbl TSKeNbIX W JIeTKUX 1ierei
MMMYHOTIO0Y/IMHOB, WX TI€PerpyIiipoBKa.

52.TTpupoja pazHoobpa3us aHTuTes. PaboTel C. ToHeraBbl.

Tema 4. PeryiATopHble KJIETKH HMMYHHOM CUCTeMbI U UX ITI0BEPXHOCTHbIE CTPYKTYPhI
(peniennTopnl, MapKepsl U Ap).

Bompocs! g5 onpoca
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1.0npenenenve (eHoMeHa MEXKIETOUYHbIX B3aUMOZEWCTBUW. TpexkieTouHass cxema
B3aMMOZIENCTBUS KJIETOK.

2.PerynaTtopHble T-K/IeTKHA F'yMOPa/JIbHOTO YU KJIETOUHOIO UMMYHHOIO OTBeTa. T-xenrmeps! 1
1 2 TMnoB, T-Cympeccopsl, MPOUCXOXK/eHUe, CTPYKTYPHBIE U (PYHKI[MOHATbHbIE 0COOEHHOCTH.

3.MexaHu3MbI Clieliu(pruUecKoro 1 Hecrel(uuecKoro peryasTOpHOro JelCTBUs.

4.Metob! uileHTUhUKALIMK PeLIelITOPOB ¥ MapKepOB UMMYHPOPETy/IATOPHBIX T-KIeToK.

5.PerynsitopHblie B-muMQoLUTEI, TPOUCX0XKAEHNEe, BOSMOKHbIE MeXaHU3MbI [JeMCTBUSI.

6.PerynsitopHasi akTUBHOCTh MakKpoQaroB, MeXaHU3Mbl aKTUBUPYIOIIEr0 U CYIPecCOPHOro
JIefiCTBYSI, TIPHUPO/ia PeryasTOPHBIX (PAKTOPOB.

7. KnuHUyeckoe  3HaueHHWe  WMMYHODETYISTOPHBIX — CyONOmyasiuii  JTUMQOIUTOB,
B3aMMOCBSI3b MeXxy T-xesrepamu 1 U 2 TUIIOB, XeINepHbIMUA U CYIIPeCCOPHBIMU B/IUSIHUSIMUA B
HOPMeE U MPU Pa3/IMYHbIX NaTOJIOTUUECKUX COCTOSTHUSIX.

8.CTafi MMMYHHOrO OTBeTa: (aroLuTO3, MPOLECCUHI U Tpe3eHTalUsl aHTUreHa A-
K/IeTKaMH, pacrio3HaBaHWe, aKTUBAl[Usl KJ/IeTOK KJOHa, mposidepaius u auddepeHIIMPOBKa
K/1eTOK-3()(PeKTOpOoB.

9.deHOMeH BOMHOTO pacrio3HaBaHust, pabotel P. LluHKkepHaress.

10.Crietiuuueckuii U HecrielfudrueCKre CUTHAJIbI 7151 aKTHBALUM.

11.Mopdonoruueckrie M3MeHeHHsI B OpraHax nepudepryeckoii UMMYHHOW CUCTeMbI B
X0/le IMMYHHOI'O OTBeTa.

12.1lepBuuHBII W BTOPUYHBIM TCyMOpajbHbId  OTBeT. [lepekntoueHune CUHTe3a
UMMYHOTJIOOY/IMHOB C OJHOTO Kjacca Ha [pYyrod, poJib MyTal[iii B XOfe TIOBBIIIEHUS
adbUHHOCTU aHTUTE.

13.®opmupoBanue T- 1 B-3¢pdeKTopoB 1 K1eTok namsiTH.

14.Penjenitopbl  (aAire3uBHbIE MOJIEKYJ/Ibl) WMMYHOKOMITETEHTHBIX KJeTOK. CTpyKTypa,
OCHOBHbIe (DYHKLIMH, 3aBUCHMOCTb 3KCIIPECCUU OT pa3/MyHbIX (JaKTOPOB.

15.CD-HOMeHK/1aTypa.

16.AnTUrercrierudpuueckue peentopbl T- U B-mMMQOIMTOB: UMMYHOTI00Y/IMHOBBIE,
TCR.

17.AnTturenHecneniuuueckrie perienTopbl: K Fc-hparmMeHTy WMMYyHOT/I00y/IMHOB, K
KOMIL/IEMEHTY, LIUTOKMHaM, MeiuaTopaM | T.J.

18.PeneniTropsl 1 Mapkepbl cybnomysisiuii T- 1 B-muMdoruTos, KieTok MakpodaraabHO-
MOHOLIMTapHOTrO psifia. MIcno/ib30BaHMEe MOHOKJ/IOHA/IbHOW TEXHOJIOTUM [1J1s1 UX UIeHTU(PUKALIUU.

19.®eHomen po3etkoobpa3oBanusi B uMMmyHosioruu. E- u EAC-poseTkoobOpasyroiue
KJIeTKH, UCTOPUS MprMeHeHus1. Po3eTkooOpa3oBaHue B TeO(U/ITAHOBOM TeCTe.

20.Apre3uBHble MOJIEKYJIbI u3 pasHbIX CeMeNCTB: CyrnepceMeucTBO
UMMYHOT/IO0Yy/TUHIIOZ00HBIX MOJIEKYJ/I, WHTErPUHBI, CEJIE€KTHHBI, MYI[UHBI, T'OMOJIOTHUHbIE
®HO/DPH, memMOpaHacCOLMMPOBAHHBIE SKTO(MEPMEHTbI U KOMITOHEHTBI SKCTPALIe/UTHO/IIPHOTO
KOMILJIeKCa.

Tema 5. 'opMOHBI M MeANATOPbl UMMYHHOMN CHCTEeMbI

Bonpocs! pais onpoca

1.IMMyHO/IOTMYeCKU aKTHBHBIe (haKTOpPbl BUIOUKOBOM ’Kesie3bl, KOCTHOIO MO3ra, JpPYyTrux
OpraHoB UIMMYHHOMU cucteMsl. McTopus Borpoca.

2.IlpyHLMMBI  TO/IyUYeHUsS UMMYHOLIMTOMEJMHOB, OCHOBHblE  (DHM3UKO-XMMHUYeCKHe
CBOMCTBA, MeXaHW3Mbl JeWCTBUs, TeCTHUpOBaHUe. JleKapCTBeHHbIe IiperiapaTbl Ha OCHOBe
5KCTPaKTOB U3 IMMYHHbBIX OpPraHOB.

3.AIMMYHOLIUTOKUHBI, UCTOPUsI OTKPBITHSI, CUCTeMaTH3aL[usl.

4.VIHTepnelKyHbl, KIeTKU-IPO/IYLIeHThl, CTPYKTYPa, PYHKL[MM B UMMYHHBIX IIpOL{eCcax.

5.Kononuectumynupytoiiye ¢hakTophbl, KITeTKA-TTPOAYLIEHThI, CTPYKTYpa U (PYHKIUU.

6.1HTepdepoHs! a, B, ¥, KNeTKU-NPOAYLIEHTbI, CTPYKTYpa, (U3NKO-XUMHUUeCKHe CBOMCTBA,
MeXaHU3MbI ZIelCTBUS, PO/Ib B UMMYHHBIX TPOL[eCCaXx.

7.®@akTtopsl HeKpo3a onyxonu (PHO), KneTKU-TIpOAYLIeHThl, CTPYKTYpa U (PYyHKLMH.
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8./IMMyHOLIUTOKHHBI-XeMOaTTPaKTaHThI.
9.ITepcrieKTHUBBI UCIOIH30BaHNSI PEKOMOMHAHTHBIX LIMTOKUHOB B KaUeCTBe JIeKapCTBEHHBIX
TiperapaTos.
10.IlpocrarysianyHbl B UMMYHHBIX Mnpoleccax. KimHuueckoe 3HaueHue TOPMOHOB U
Me/IMaTOPOB UMMYHHOM CUCTeMbl, [JeliCTBHe MX Ha HEePBHYIO, SHJOKPHUHHYIO U Ipyrve CUCTeMbl
opraHusma.
Bonpocsl /1 Ko//I0KBHyMa
1.0cHOBHBIe BeXU B pasBUTHE UMMYHOJIOTUHU.
2.Ponb IxeHHepa, [Tactepa, MeuHUKOBa U [Ip. yYeHBIX B Pa3BUTUH UMMYHOJIOTUH.
3.MimmyHoorus U ee 3ajauu
4.Cy1LIHOCTb ¥ POJIb UMMYHUTETa
5.Buzbl uMMyHUTeTa
6.Hecrierjudumyeckre akTopsl 3ajuThl. OT/IMUME UX OT IMMYHHBIX.
7.@aro1uTo3. @yHKIMU (ParouToB.
8.Cucrema KOoMILJIeMeHTa.
9.[TousTHe anTUreHa (1o P. ITetpoBy). [Ipuposa u GyHKLMS aHTUTeHa.
10.ITpu3HaKu aHTUTE€Ha.
11.CtpoeHue aHTUTreHa.
12.Bufipl crieliiMUHOCTH aHTUTeHa.
13.AHTUTEHHOe CTpOeHHe MHUKpoOa.
14. AHTHreHbI OpraH1u3Ma >KUBOTHBIX.
15.AHTHUTreH I71IaBHOT'O KOMIL/IeKCa FTUCTOCOBMECTUMOCTH.
16.1lenTpanbHbIe U riepudeprueckre OpraHbl UIMMYHHOU cucTeMbl. DyHKIH. OCOOEHHOCTH.
17.Cxema UMMYyHOI1033a.
18.XapakTeprCcTriKa UMMYHOKOMIIETEHTHBIX K/IETOK.
19.®opMBI UMMYHHOIO OTBeTa. AKTUBAL[Msi UMMYHOLIUTOB IIPU UMMYHHOM OTBeTe.
20.TpexkieToyHasi Koonepawys py F'yMOpaJbHOM OTBeTe
21.TpexkiieToyHasi Kooneparys [pyu KJIeTOYHOM OTBeTe.
22 . MIMMyHoO/I0ru4eckast ToJIepaHTHOCThb
23.iIMMyHoO/IOTAY€eCKast MaMsTh.
24.0Onpepenenue autures. [Ipupoga. @yHKIUM.
25.PeHOMEH B3aUMO/IeCTBUSI aHTUTeHa C aHTHUTEe/IOM.
26.Ctpoenue, cTpykTypa Ig.
27 Knaccudukanus aHTUTe.
28.Xapakrepucturka Ig G
29.Xapakrtepuctuka Ig M
30.Xapakrepuctuka Ig A
31.Xapakrepucrtuka Ig E u D
32./IluHaMHKa aHTUTeI000pa30BaHMs.
33.0cobeHHOCTH UMMYHHUTETA MPYU OaKTepUaTbHBIX UH(EKLIUSX.
34.0cobeHHOCTY UMMYHHUTETa NP TPUOKOBBIX MH(EKIUSIX.
35.Teopyun UMMyHHUTeTA.
36.I1aronornyeckre UMMyHHBbIe peakijuu. CyTtb. OnpesesieHue. AjiepreHsl.
37.MexaHu3M naTo/iorTHYecKux MMMYHHbIX peakiui PI'3T, PT'HT.
38.Tunsl aniepruyecKnx peakivin.
39.IMmmyHOAEDULIUATHI.
40.AyTOUMMYHHBIE ITPOLeCChI.
41.VIMMyHHBIN CTaTyC MOJIOJHSIKA.
42 TIpyuHLMITBI UMMYHOTIPO(UIAKTUKH Y HOBOPOJK/I€HHBIX.
43.VImmyHornpenapaThl. XapakTepyuCTHKa, KlacCu(UKarus.
44 Tlpenapats! AJ11 TaCCUBHOW NMMYHU3AL[UH.
45.MOHOK/IOHa/IbHbIe aHTUTe1a. 3HaueHUe U NpYMeHeHUe UX B BeTeprHapuu.
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46.I1penapaTsl /151 aKTUBHOM UIMMYHH3aL[1U.
47.Ceposnoruueckue peakiiyu. [IpyuMeHeHre UX B BeTepUHapUU.
48.PA, ee pa3HOBHUJHOCTH. CXxeMa IMOCTAaHOBKU U yYeTa.

49.PII u ee pazHOoBUAHOCTU. CXeMa ITIOCTAHOBKU U yueTa.
50.PCK u ee pa3HoBugHOCTH. CXema MOCTaHOBKY U y4yeTa.
51.01jeHKa UMMYHHOI'O CTaTyCa >KUBOTHBIX.

Ta6mna 4 — Kpurepun orjeHKH ¢()OpMHPOBAaHHOCTH KOMIETEHI{UH

Kop v HaumeHOBaHMe
VIH[MKaTOopa JOCTHKeHHsI
KOMIIeTeHLIUM (YacTu
KOMITeTEeHLIUN )

Kputepuu ouieHnBaHus cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acT KOMIeTeHI1H)

Ha 0a30BOM ypOBHe

Ha TTIOBBIINIEHHOM YPDOBHE

COOTBETCTBYET OIL|EHKE
«yJIOBJIETBOPUTETLHO»
50-64% ot
MaKCHUMaJIbHOro Oasiia

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

MakCHUMaabHOro basa

COOTBETCTBYET
OLIEHKE «OT/TUUHO»
86-100% ot
MaKCHMAa/IbHOT'O
banna

YK-1.1 -1 yk1

3HaTh:

-MeTO/IbI KPUTHUYECKOTO
aHanM3a u OLIeHKHU
COBpEMEeHHBIX HayUHBIX
JIOCTYDKEHUI;

-OCHOBHBIE TIPUHLIUIIBI

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

YMmerts:

-1oJiyuyaTh HOBBbIe 3HaHUS
Ha OCHOBe aHasmM3a,
CUHTe3a U [JIp.;
-cobupate W
JJaHHBIe T10
aKTyabHbIM Hay4YHBIM
rpobsieMaM, OTHOCSILIUMCS
K rpodeccroHanbHOU
o0sacTv;  -OCYILeCTB/ISATh
MoMcK  uH(popMaud |
pelleHui Ha OCHOBe
JIeCTBUH,

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

0000111aTh

Biagets:

-iCCieJOBaHHEM TIPOO/IeMbI
ripodeccuoHaIbHOM
JesITeTbHOCTH C
TIpYMeHeHUeM

aHasM3a, CUHTe3a U JIpYrux
MeTO/IOB
VHTeJ/IJIeKTya/IbHOU
JlesiTeNIbHOCTH;
BbISIBJIEHHEM TpobseM U
WCI10/1Ib30BaHUEM
a/IeKBaTHBIX METOZOB /ISl

He  COBCeM  TBepzo
BJIafieeT MPOTrPaMMHbIM
MaTepuasioM, 3HaeT
OCHOBHBIE
TeopeTuYecKue
TI0JIOXKEeHUsI U3y4yaemMoro
Kypca, obnagaer
JI0CTaTOUHBIMU JJ1st
TIPO/I0/KEHUST
o0yueHuUst u
npefcTosILen
rpodeccroHaTbHOM
JlesiTeIbHOCTH,
3HaHUSIMU. BbinosnHseT
TeKyIye 3a/laHus,
yCTaHaB/IMBaeMble
rpagukoM  y4eOHOTO
nporecca. ITpu orBerax
JlOTyCKaeT
MasiocyliijeCTBeHHbIe
TOTPEIIHOCTH,
HCKa)KeHUs JIOTUYeCKOU
1oc/ieZloBaTeIbHOCTH
rnpu W3/10’)KeHUH
MaTepuasa, HEeTOUHYIO
aprymMeHTaL{i0
TeOpPeTHUUeCKUX
TMOJI0)KEeHUH
HCITBITHIBAET
3aTpyAHeHUst npu
pellleHuH  A0CTaTOYHO
CJIOXKHBIX 3a/1ay.

Kypca,

1) TBepgo

TpOrpaMMHbIH
MaTepuas, TPaMOTHO U
IO CYLIEeCTBY M3/1araer

YCBOWIT

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

pellleHnd KOHKPEeTHBIX
3a/1a4, C HeOOJIBIITMMHU
TIOTPeIITHOCTSMHA
TIPUBO/IUT
(hopMyIMPOBKMU
onpe/iesieHUH,
JIOTyCKaeT
CYILLIeCTBEeHHbIX
HETOYHOCTeH rpu
BbIOOpE u
000CHOBAaHHOCTHU
MeTO/|0B pelilieHust
3ajay;

2) BiajieeT MeToAaMu
WCCIIeIOBaHMS,
yCTaHaB/IMBaeT
BHYTPeHHHe "
MeXTpeMeTHbIe
CBSI3H, ymMeeT
yBSI3bIBaTb TEOPUID C
TMPaKTHKOM;

3) 1o X0y U3/10XKEeHUsI
JIOTTyCKaeT
HebosibIe TIPOOerbI,
He HCKaXKaroliue
CoJiepKaHusi OTBeTa.

He

1) rmyboko u MpouHO
yCBOWJI MaTepuan B

TTO/THOM obneme,
HCUepIIbIBaOIIIE,
rpaMOTHO u
JIOTUYeCKU CTPOMHO
€ro M3j1araeT, 4eTKO
dhopmynupyet
OCHOBHbIE  TIOHSITHS,
TIPUBOJUT
COOTBETCTBYIOII[H@
MpUMeEpbI, yBepeHHO
BJIa/leeT
MEeTO/]0/I0THeN,
crniocobeH K
00600111eHITO,
aHasm3y;

2) cB0OOIHO
OpUEHTUPYeTCS B
Teme «lIpegmer U
3ajaun
MMMYHOJIOTHH.
VMMyHO/IOTUSL  Kak
HayKa», BJIa/Ie€T
OCHOBHBIMH
MeTOo/laMH,
criocobamu U
CpeAicTBaMH
TOJTyUeHus,
XpaHeHus,
riepepaboTKU
vHdopMaLuu

3) yMmeeT
WCII0/b30BaTh 3HAHUU
HMHOCTPaHHOTO U
JIATUHCKOTO  SI3bIKOB
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WX pelleHus;
-IEMOHCTPUPOBaHUEM
OLIeHOYHBIX CY)X[eHUM B
pelleHHuH Po0/IeMHBIX
ripoecCcroHaNTbHBIX
CUTYaLUM.

ISt MOJTyYeHust
vH(popMaLur
rpodecCcroHaIbHOTO
XapakTepa u3
HMHOCTPaHHBIX U
0TeyeCTBeHHbIX
HMCTOUYHUKOB nipu
oripefie/ieHUU 3a/jad U
HarpaBJ/IeHUH
MMMYHOJIOTHH, a TakK
xe TIPUBO/IUAT
TIpUMepbI
MEe>XyHapO/HbIX
KOHTaKTOB Jist
TOBBILLIEHUS
rpodeccroHanbHOTO

YPOBHSI ¥  oOMeHa
OTIBITOM;

4) 0CO3HaeT
COLIMA/IbHYIO
3HaUMMOCTb  CBOEeW
Oymyeii mpodeccuwy,
00/1ajaeT  BBICOKOMU
MOTUBaLIen K
BBITIOJTHEHUIO
ripoeccrioHabHOM
JlesiTelIbHOCTH

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

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

6) TOKa3as
CIoCOOHOCTh U
TOTOBHOCTD
OCYIIeCTB/ISATE  COOP
HayuyHOU
vHdopMaLuy,
y4yacCTBYeT B HayUHBIX
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JIMCKYCCHSIX,
BBICTYITA C
JOKJ1aZiaMy W
COO00IIeHUAMU 1o
JJaHHOUW TeMe;

7) ymeeT
aHaJIM3MPOBaTh
3aKOHOMEepPHOCTH
(yHKLMOHUPOBaHUS
OpraHOB U CUCTEM
OpraHu3sMa;

8) criocobeH
OCYLLeCTBJISITh TOMUCK,
KPUTUUECKUM aHasu3
u CHUHTe3
“H(pOopMaLIUH,
TIPUMEHSITh
CUCTeMHBIA  TOAXO[,
JUTST peleHust
MOCTaB/IeHHBIX 3a/jay.

MOYJIb III

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

rHCTO0COBMECTHMOCTH

Bonpocsl g5 onpoca

1.'eHeTHUeCKHEe OCHOBBI HECOBMECTMMOCTH TKaHeHd. [IoHATHe 0 reHax M aHTUIeHaxX

Ir’MCTOCOBMEeCTHMMOCTH.

2.CucteMa rnaBHoro kKomruiekca rucrocoBMectumoctd (I'KI) 4esoBeka M >KHBOTHBIX.
VicTopusi OTKpbITHS, HauboJiee CyIIeCTBEHHbIE 3Tallbl, HOMEHK/IATypa, pacrojioXKeHre JTOKYCOB

A, B, C, D/DR, DP, DQ, E, F, G, Bf, C2, C4, BAT, TNF B 6 xpomocome.

3.CprKTypa TPAHCIVIAHTALJHOHHBIX dHTUT'€HOB KJ/1IaCCOB Tulluux POJIb B MEXXKJIETOUHBIX

B3aMMO/IeCTBUSIX.

4.Metoapl ucciefoBaHusi 1 TunupoBaHusi aHTUreHoB ['KI' (ceposioruueckue, KaeTOYHO-
onocpefioBaHHble). [IpakTueckue acnekTsl THIUPOBaHus aHTUreHoB ['KI' B momynsusx.

5.buonornueckoe 3Hauenue cucremsl ['KT'.

6./130aHTUT €HBI SpUTPOLUTOB, CBA3b C 3a6OJIeBaHI/IHMI/I, peaKliiki HeCOBMECTUMOCTHU TIpH

Tepe/IMBaHusIX KPOBHU.
7.JleiKoLMTapHble aHTUT€HBI.

8.3HaueHMe T/JIABHOTO KOMILIEKCA T'MCTOCOBMECTUMOCTU AJIA

TPAaHCIIJIAHTOJIOTHH,

YCTaHOBJIEHHSA JIMYHOCTH, Cy,[[e6HOﬁ MeAWLUHBI 1 BETepUHAPWH, dHTPOIIOJIOTHH.
9.'eHeTHUeCKHe acIieKTbl aHTUTe/JOreHe3a. XapaKTep Hac/1eOBdHWA CUJIbI UMMYHHOI'O

O0TBE€T4, reHbl MMMYHHOT'O OTBETA.

10.I'eHeTHUeCKMI1 KOHTPOJ/Ib CTPYKTYPbI aHTUTen U T-KnetouHoro petenrtopa (TCR). Poib

MYTali ¥ TeHHBIX peKOMOUHALIWH.
11.TpaHcniaHTallMOHHBIA UMMYHHUTET.

12.AyTonoruyHasi, CUHreHHasl, aj/UIOTeHHasi U KCeHOreHHas TpaHCIIaHTaluu. JD¢deKT
CUHTEHHOTO MpeATouTeHus (a/lJIOreHHOW UHTUOUIIMHN) U ero TeHeTUUeCKUN KOHTPO/Tb.

Tema 7. UmmyHHBIH oTBeT. AddepeHTHas, eHTPHa/IbHasA, 3 deKkTopHas ¢a3bl

HMMYHHTETA

KomniekT AHAITHOCTHYECKHE 3a4a1 (HH,Z[I/IBI/I}I[yaJ'leLIE AOMdIIIHH e 3a/1annﬂ)
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1. Jonuiute dpasbl

daromTos -

[TpyMepbl aKTUBHOTO UMMYHUTeTA -

[TyTy aKTHBALIUU KOMIIJIEeMeHTa —

2. Pa3paboraiiTe cxeMy TOJIy4eHUsI TeMOJIMTHUECKOUW ChIBOPOTKHU.

3. 3anonuu Tabmuny FJIABHBIE 3AZTAYM UMM YHHOM CUCTEMEI

3ajauu Kinetku MakpoMoJ1eKyJIbl

1.

2.

3.

4. NonuiuuTe (hpassl

Knetku yuacTByrolye B daroqurose -

MAK-

[TepeuniciTe MeXaHM3MbI paclio3HaBaHUSI TeHeTUYeCKH Uy)KepoJHOU CTPYKTYPhI
Pab6ouast mapenxuma KC -

5. 3anosiu Tabmuiy XAPAKTEPUCTUKA HEKOTOPHBIX UJT

N1 [IpoAyLMpYIOTCS K/IeTKaMU [JeinicTBue (akTHBaLKs)

N1

N2

NJ13

N4

NJI5

6. JonuiuTe (pasbl

KomrmnemeHr -

[Tepeuncnure cTaguu arouyrosa

MexaHH3MbI 3a1IOMUHaHUS FeHEeTUUeCKU YY)>KepOJHOM CTPYKTYPHI -
Moneky/sipHbIN SI3bIK ME)KK/IETOUHOTO OOIIeHus 3TO —

7 3anosnu Tabmiyy XAPAKTEPUCTUKA KJIETOK UC

Tunel K1€TOK IToBepXHOCTHbBIe MapKephbl CaoucTBa

T-numdoLuThI

T-Xesrepsl

B-nmuMm@ouuTsl

Knetku mamsatu

[uToTOKCHUUECKUE
T-mumdorute! (LITJT)

7. Jonuiurte ¢dpassbl

KowmrsieMeHTapHasi cicteMa B OpraHu3Me BbITIOJIHSIET -

[TpuMephbl MaCCUBHOTO UMMYHUTETA

MexaHu3Mbl 3/IMMUHALIMY TeHEeTUUYeCKH Yy)KepOJHOM CTPYKTYPbI

8. PaspaboraiiTe cxemy IO/TyueHHs] CBIBOPOTKH /IJIs1 CEPOIOTUYECKOH TUarHOCTHUKH.
9. 3anonau Tabmuiyy @A3bl UMMYHHOI'O OTBETA

Pas3bl Krnetku yyacTByrouue XapakTepuCTHKa

1.

2.

3.

10. Jonummre ¢pasbl

BocnanvrenbHasi peakijysi OpraHu3Ma OTHOCUTCS K -

[Tpumepsl ecTeCTBEHHOTO UIMMYHUTETa

OpraHbl UMMYHHOM CUCTEMBI —

11. Pa3paboratiiTe cxeMa noyueHUs: KoMrieMeHTa s peakuyu PCK.

12. 3anomau Tabmy OCHOBHBIE ®OPMbBI UMM YHHOI'O OTBETA
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@PopMbI UMMYHHOI'O OTBeTa

OcHoBHbIe 3()eKTOpbI

3HayeHue JJ1s1 OpraHusMa

1
2
3
4

5

13.JonuimTe dpa3bl

Kretounbie hakTopbl Hecreluueckoit 3aluThl 3TO —
[TpyMephl UCKYCCTBEHHOTO UIMMYHUTETa —

MoJieKyibl UMMYHHOM CHCTeMbI —

14. Pa3paboraiiTe cxeMa MoJTyueHUs] TUTIEPUMMYHHOM CHIBOPOTKH
15. 3anomuu Tabmiyy OCHOBHBIE Ag BAKTEPUN

Ha3sBanue anturesa

XumMunyeckasi mpupoja

OTHoOLIeHNe K

TeMIepaTypHbIM
BO3/1eHICTBUSIM

1

2

3

16. JonummTe ¢pa3bl

['ymopanbHbie ¢haKTOpbl HecreluuuecKou 3allyThbl -
[TpyMephl aKTUBHOT'O UCKYCCTBEHHOTO UMMYHHWTETA -

. Knetku HMMYHHOﬁ CHUCTEeMBbI

17. Pa3paboraiite cxemy ripoBesienrst PCK
18. 3anosan Tabmny JJUHAMUMKA OBPA30OBAHINA AHTUTEJI ITPU TTEPBUYHOM

NMMYHHOM OTBETE

HasBanue neproja

I1pof0/KUTENIBHOCTD

KpaTKaH XdPaKTEPHUCTHKA

1

2

3

4

19. Nonummre ¢pasbl
EKK - -

IIpMepbl aKTUBHOT'O €CTeCTBEHHOI'0 MMMYHHUTeTa -
BcniomoraresnbHble kiietku UC —
20. CxemMaTn4yHO 00BsICHUTE, TTOUeMy Tipu otpuijatenbHoli PCK sputpormrter 6apaHa

paspyLiarTCcs
21. [TognuiunTe pucyHoOK
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22. JonwuiwrTe ¢dpassbl

JIvzouum -

[IpyMepsl MacCMBHOTO KMCKYCCTBEHHOTO UMMYHHUTETA

KK —

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

pa3pyLLaroTCs
24. 3anonnu Tabmuiy XAPAKTEPCTUKA MHAKTUBUMPOBAHHBIX BAKIIMH

[Tpenmy1iiecTBa Hepocratku
1 1

2 2

3

25.Jonummre ¢pasbl

NurepdepoH —

IIpyMepsl MacCUBHOIO €CTeCTBEHHOI0 UMMYHUTETa —

ATIIK UMMyHHOW CUCTEMBI -

26. HazHaueHue «KOHTPOJ/Iel» IIPU UIMMYHOJIOTUYECKUX JUarHOCTUYeCKUX peaKLiUsX.
27. 3anonnu Tabmy XAPAKTEPUMCTUKA JXVBBIX BAKIIMH

[TpenmyiiecTBa Hepocratku
1 1

2 2

3 3

4

5
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Tema 8. UmMMyHo/10rHuecKas TO/IPAHTHOCTh

Tembl pedepaToB

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

Tabmna 5 — Kpurepun onjeHku ¢)opMHPOBAaHHOCTH KOMIIETeHI[UH

Koa u HaMeHOBaHMe
WHJUKATOpa AOCTH>KeHUs
KOMIIeTeHIUM (YacTu
KOMIETEeHL1H)

Kputepuu orieHrBaHus cOpMUPOBAHHOCTH KOMITeTeHLIMH

(4acTv KOMOETEeHIMH)

Ha 6a30BOM ypOBHe

Ha MOBBIIIEHHOM YPOBHE

COOTBETCTBYET OIleHKe
«yJIOBJIETBOPUTETLHO»
50-64% ot
MaKCHMaJIbHOro Oasiia

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

MaKCHMaJIbHOTo Oasiia

COOTBETCTBYET
OLIEHKE «OT/TUUYHO»
86-100% ot
MaKCHUMa/IbHOrO
6asna

YK-1.1 UJ-1 yk1 He  COBCEM  TBep/O | TBepAO yCBOWJI | TTyOOKO ¥ TIPOYHO
3HaTh: BJlajieeT TPOTPaMMHBIM | MPOTrPaMMHBIH YCBOW/JI MaTepuana B
-MeTOo/bl KPUTHUYECKOT0 | MaTepuaiom, 3HaeT | MaTepuas, TPaMOTHO U | TIOJTHOM obbeme,
aHaju3a u OLIeHKH | OCHOBHbIE T0 CYILeCTBY U3/araeT | MCYepIibIBarollle,
COBpPEMEeHHBIX HayuHbIX | TeOpeTHYeCcKUe ero 6e3 | rpaMOTHO u
JIOCTYKeHWH; TOJI0)KEHHUSI U3yuaeMOoro | CyLeCTBeHHbIX JIOTUYECKA  CTPOMHO
-OCHOBHbIE TIPUHLUIBI | Kypca, obmagaer | oIMOOK, TIPaBU/IBHO | €M0 M371araer, UeTKO
KPUTUUECKOT0 aHa/I13a. JIOCTaTOUHBIMU IJ1s1 | IpUMeHsIeT dhopmynupyet

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

-[I0/lyyaTb HOBblEe 3HaHUs | MPeACTOsIen pellieHUM KOHKDPETHBIX | COOTBETCTBYIOLIME
Ha OCHOBeE aHa/u3a, | mpodeccroHaIbHON 3a7au, C HeOOJIBIIMMU | IPUMEPBI, YBEPEHHO
CUHTe3a U [Ip.; JlesiTeIbHOCTH, TOTPELLHOCTSMU B/azieeT

-cobupatb ¥  000011aTh | 3HaHUSIMUA. BBITIONHSIET | IPUBOAUT MeTO/]0JIOTHeH;
JlaHHbIE TI0 TeKylIlye 3afanusi, | GopMyTMPOBKHU cBOOOTHO
aKTyaJIbHbIM HayuHBIM | yCTaHaB/IMBaeMble oripezie/ieHUH, He | OpUeHTHUPYeTCs B
npobsieMaM, OTHOCSIIMMCS | TpadUKOM  y4ueOHOTO | ZOTTyCKaeT TeMax MOJyJIs,
K npodeccruoHanbHOM | mpouecca. [Ipy oTBeTax | CyllleCTBEHHBIX crniocobeH

obmacTv;  -OCYILeCTBJIATh | AOMYCKaeT HETOUYHOCTeH MpU | aHaJTM3UPOBATh
MOMCK  uH(OpPMALIMM U | MaJIOCYIIleCTBeHHbIe BbIOODE 1 | 3aKOHOMEPHOCTU
pellieHui Ha OCHOBE | MOTPEeIIHOCTH, 000CHOBAaHHOCTH (yHKI[MOHUPOBAHUS
JleCTBUM, WCKa)XeHUs JIOTUUeCKOW | MeTO/I0B pellleHUs | OpraHOB ~ UMMYHHOMU
JKCIepUMeHTa U OIbITa. 1oc/ie/loBaTeTIbHOCTH 3a/ay; CUCTEMbl OpraHMU3Ma,
YK-1.3 -3 yk-1 npu W3/1I0)KeHWH | BJaJieeT MeTOZlaMH | UCI0/Ib30BaTh 3HAHUS
Bnazets: MaTepuasna, HeTOUYHYIO | UCC/ie/loBaHus, Mopdo-
-iCc/iefloBaHreM Tpob/ieMbl | apryMeHTaLUIo yCTaHaB/IMBaeT (hr3MoI0rNnUeCcKNX
ripoeccroHaNbHOM TeopeTUUeCKUx BHYTpEHHUE Y | OCHOB, OCHOBHbIE
JlesTeTbHOCTH C | MOI0)KeHUM Kypca, | MeXnpeaMeTHbIe METOJUKUA KITUHUKO-
rpuMeHeHUeM WCITBITHIBAET CBSI3U, yMeeT | IMMYHOJIOTUYeCKOT0
aHanu3a, CUHTe3a U [IPYruX | 3aTpy/AHeHUst TIpY | YBA3BIBATb TEOPHUIO C | MCC/IeOBaHUS u
MeTO/I0B pellileHuu  JI0CTaTOYHO | MPaKTHUKOM; OLIeHKU
HHTeJ/IJIeKTya/IbHOU CJIO)KHBIX 3afiau. Mo XOJy WU3/0KeHUs | GYHKLMOHATBLHOTO
J1esiTeIbHOCTH; JIOTTyCKaeT COCTOSTHUSI
BLISIBJIEHMEM TIpoOsieM W HeOo/bIIMe Tpobesbl, | OpraHu3Ma
HCI0/Ib30BaHEM He HCKa)Kalolie | >KUBOTHOTO ISt
afleKBaTHBIX METO/IOB ISl cojiep>KaHus OTBeTa. CBOEBpeMeHHOMU

WX pellleHus; JIMarHOCTUKHU
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-JleMOHCTPUPOBaHUEM
OLIeHOUHBIX CY>K/EeHUU B
pereHuH 1TPobIeMHBIX
rpodecCcuoHaIbHBIX
CUTYaL1H.

3a00/1eBaHUH

MOJYJIb IV
Tema 9. Teopun UMMyHUTETa

Bonpocs! ania onpoca

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

2.IHCTPYKTHBHbBIE U CelIeKTUBHbIE TEOPUU UMMYHUTeTa, 000CHOBaHHe.

3.Teopus "60koBbIX Herneii" I1.0pmxa.
4.CenektrBHas Teopusi H. EpHe.

5.KnoHanbHO-cenekiioHHasi Teopusi M.bepHeTa, ee 3HaueHuWe [Jjisi COBPEMEHHOM

HWMMYHOJIOTHH.

6.T€OPI/IH I/IMMYHO]'IOI‘I/I‘-IGCKOI\/’I CeTH, HAMOTUIT-dHTUU AN OTUIINYECKOe BBBI/IMO'Z[QI\/iCTBI/Ie.

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

®DoHA TECTOBBIX 3aJaHUI
I'anreHOM Ha3bIBaeTcs
KOHBIOTMPOBaHHbINA aHTUTeH
aHTUTeH, UHAYLIMPYIOIIUIA pa3BUTHE TOJIePaHTHOCTH
+HeT0/HbIA aHTUTeH
T-KneTouHbIH perjenTop
AHTHUIreH MO)XeT IPOHUKHYTH B OPraHu3M
[Tytem darourTosa
Uepe3s xoApbl B STTATETUN
Uepe3 NoBpeXXeHHbIN SMUTeTNN
+JIt00BbIM M3 TIepPeUUCIEHHBIX MTyTel
AHTHUTeHHBIE IeTePMHHAHTHI 3TO:

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

MOJIeKyJIaMU aHTUTeJl

BerjecTBa, Bbi3bIBarolue (pOpMUPOBaHKE UMMYHHOI'O OTBeTa
BerjectBa, cBs3bIBatoipecs ¢ H-1jerbio UMMYHOTI00y/THHOB
Bce BrlIlIenepeunciieHHOe HEBEPHO

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

YrieBonopoamMmu

Hyk/1emHOBbIMM KHC/IOTaMU

Jluniamu

Bce BoilIenepeunciieHHOe

MNMMyHOreHHOCTB:

+3aBUCHUT OT BO3MO>KHOCTH HATUBHBLIX aHTUT'€HOB OBITh Mpe3eHTHUPOBAHHBIMH B KOMILJIEKCE C

MHC

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

cpefibl r1asa

He siByisieTcst CBOMCTBOM aHTHUTEN

+He siB/IsieTCs CBOMCTBOM ralTeHOB

+I1osIBAIsIeTCS TONIBKO Y aHTUTeHOB Oe/TKOBOM MPUPO/IbI
Bbi0epuTe NpaBU/IbHOE YTBeP)K/eHHe:

+CD-aHTUreHbI 103BOJISIIOT JIEI‘/JIKOL[I/ITEIM PacCrio3HaBaTb dHTHUI'€HbI
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Kaxxapiii Tum CD skcrnpeccupyeTcs TOBKO Ha OJHOM BU/le K/IETOK
Oxkcnpeccusi CD BbI3bIBaeTCS HCKYCCTBEHHO AIJIs TOTO, UTOObI A depeHIMPOBaTh pa3Hble
KJIeTKU

+CD HaxoJsTCs TOBKO Ha JIEMKOLIUTaxX

CD ¢yHKLIMOHUPYIOT B KaueCTBe PeLielTOPOB /i1 LUTOKMHOB U MOJIEKYJT K/IeTOUHOU
azre3uu

Crepymoiue CBOMCTBa ClIOCOOCTBYIOT HMMYHOT€HHOCTH BellleCTBa:
Bosibliasg mosekynsipHasi Macca

CJI0)KHOCTb XMMHUYECKOI'O CTPOEHUS

HocraToyHasi cTabUIbHOCTE 1 TIEPCUCTUPOBAHUE TIOC/Ie MHBEKLUH

Bce BrierniepeuniciieHHoe

+Bce BbIlIIeNepeuricieHHOe He00X0JUMO, HO HeJOCTaTOYHO
I'ymopanbHOe 3BeHO HIMMYHHUTETa OTKPBITO

3O.bepunrepom

K JlangiraiinepoM

N.N.MeuyHuKOBBIM

+I1. Spnuxom

daronuTapHoe 38eH0 MMMYHHUTETA 0TKPBITO

+ N.1.Me4yHUKOBBIM

JI.ITactepom

JI.MuncTaiiHoM

K.IIupke

K MMMyHOKOMIIETeHTHBIM K/1€TKaM OTHOCATCA:

+T-mimdouTsl,

+B-mumMdouuTsr;

SH/IOTEJIMOLUTHI;

TPOMOOLIUTHI.

OPUTPOLIUTHI

AHTHUreH CroCOOHBI MPe/ICTaB/IATh!

T- mumdonuTe!

KapIMOMUOLIUTBI

Makpodaru

Hetitpodunbi

+Bce nepeuncieHHoe

OCHOBHBIM NPU3HAKOM, XapaKTepHU3YHII[UM aHTUT €Hbl, AB/ISIeTCA:
Yy>KepoJHOCTb

aHTUTeHHOCTh

VMMYHOT€HHOCTb

crielu(prUIHOCTD

+ Bce nepeunciieHHoe

IlepBUUHbBII r'yMOpa/ILHBIM 0TBET B KPOBH I0C/Ie BBe/|eHHs aHTUT'eHa Pa3BHUBaeTCs
yepes:

1-2 yaca;

+3-4 nHs;

5-6 Hegenb;

7-10 net

Kakue K/1eTKH ClioCOOHBI MPe3eHTHPOBATh 9K30reHHbI€ aHTUTE€HbI ?
+Makpodar, feHpUTHas K1eTKa, B-numporur.

So3uHobuUI, HEUTPOhUII.

Tyunas knetka, NK-k/eTka.

T-numporut

Kak f0/1ro MoryT XuTh K/J1eTKHU NaMATH?
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+I1oXu3HeHHO.

3 mecsiia.

HeckoibKo s1eT.

HeckonbKko gHel.

Hau60/1ee TOUHO TePMHHY «aHTHUT'€HB» COOTBETCTBYET Ompe/ie/ieHHe:
+BeliectBa, UHAYLMPYIOIE UMMYHHbBIA OTBET

BerniecTtBa, BripabaTbiBaeMble T-KieTKaMU [i7Isl YHUUTOKeHUs UH(PEKIIMOHHBIX areHTOB
Cob6cTBeHHbIe Oe/IKM OpraHu3Ma C U3MeHeHHOW CTPYKTYPOM
YyskeposHble Oe/Ky, UHAYLUPYIOIIe UMMYHHYIO TOJIepaHTHOCTh
JInM@ o1 THI aKTUBUPYIOTCSI aHTUT€HOM:

B kpoBeHOCHOM pyciie

B KocTHOM MoO3re

B neyenu

+B numdaTrueckux y3nax

B koxe

Cene3enka:

SIBnsieTcs OpraHoM LieHTpaIbHOW UMMYHHOM CUCTEeMbI

+5IBnisieTcsi opraHoM neprdepruyeckoii UMMYHHOM CUCTEMBI

He siBnsieTcst opraHoM UIMMYHHOM CUCTEMBbI

Cny»kKuT MecToMm co3peBaHus T-1uMboIMTOB

YT0 13 HHKenepeuncJIeHHOr0 UMeeT HauMeHbIlNe pa3vMepbl?
AHTUTEH

AnTHTeNI0

+3nurorn

B-knetka

Oprassbl, BICT/IAHHBIE CJIU3UCTOMN 000/10YKO¥:

Koxa

+[lpIxaTebHbIe MYTH

+XKKT

BHyTpeHHsis1 TOBepPXHOCTb KDOBEHOCHBIX COCY/I0B

Bce BrImienepeunicieHHoe

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

Jo3bl aHTUTEHA

Pa3smepa aHTUreHa

Bce BrIlIenepeuynciieHHOe BEPHO

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

IuddepeHLIMPOBKa KIE€TOK

KrnerouHble B3auMoeliCTBUS

+AHTUTeH-3aBUCUMbIF UMMYHHbINA OTBET

Bce BrlilIenepeuynciieHHOe HEBEPHO

YTo 13 HIKerepeyruc/JAeHHOr0 MOX0/JUT TOILKO /I/Ii BTOPUYHBIX (Tepudepuyeckunx)
OpPraHoB UMMYHHO#M CHCTeMbI?

Hanuuue npenmectseHHUKOB B- 1 T-keTok

+LupKynsiys MMMQOLIMTOB

Koneunas guddepeniipoBka

[Mponudepariyis K1eTok

Bce BbILIENIEpEUNICIIEHHOE

Y panenue cymku ®adpunuyca y nblnieHKa NPUBe/eT K:
+3aMeTHOMY CHW)KEHUIO KOJTMYeCTBa LIMPKYIUpyrommx T-mumMdoLuToB
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Anemun

3ame/i/IeHHI0 OTTOP KEeHHs1 TpacrylaHTaTa KOXKU

CHIKEHUIO YDOBHSI aHTUTEJ B CbIBOPOTKE

Bce nepeunciieHHOe BepHO

Bce nepeunciieHHOe HEBEPHO

3apo/ibIiiieBbie LIeHTPbI, HAXOAAIMeCs B IapaKOPTHKA/IBLHOU 30He TUM(aTHUeCKHUX
y3/10B M nieprepuyecKre 30HbI NepHapPTePUO/ISIPHON TMM(PaTHUECKONH TKaHH
cejle3eHKH:

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

Cny>xart s yaaeHus TOBPEXKJeHHbIX S3PUTPOLIUTOB M3 KPOBEHOCHOT'O pyca
[elicTBYIOT KaK OCHOBHOM MCTOUYHHK CTBOJIOBBIX KJIETOK, MOA/ePyKUBasi TaKUM 00pa3om
remMornos3

+Co3patoT MHGPaCTPYKTYPY, KOTOpasi MPU CTUMYJISILIUM aHTUTEHOM CO/IEP>KUT MHO>KECTBO
B-mum@oLnToB U nia3mMaTiyeckux K/ieToK

SAsnsitorcst Mmectamu AuddepenipoBkrd NK-kieTok

NmmyHuTeT — 3TO:

(yHKILMS 3alUThl OPraHrW3Ma UCKJ/IFOUMTENBHO OT BUPYCHBIX UH(EKLWH;
+(yHKI[US 3al[UThl OPraHU3Ma OT areHTOB, HeCYII[UX Uy)KePOAHYIO TeHeTUUeCKyio
MH(pOpMaLIUIO

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

+obecrieueHrie reHeTUUECKOH LIeJIOCTHOCTH OpraHU3Ma

obecrieueHre TTPOTHBOMH(EKI[MOHHOH 3aIIUThI

OTTOp>KeHHe Mepeca)keHHbIX KIeTOK, TKaHeil 1 OpraHoB

peasnur3aliyisi OpraHM3MOM 3alipOrpaMMUPOBAaHHOM K/IeTOUHOM CMepTH
obecrieueHre COCTOSIHUS TOJIEPAaHTHOCTH K «CBOEMY»

CocrosiHHe HMMYHHTeTA onpejenseTcs QyHKIMAMMU:

L|eHTpa/bHOW HEPBHOMW CHUCTEMBI

FOPMOHA/IbHOW CUCTEMBI

+KPOBETBOPHOU CHCTEMBI

+muMdONTHOM CUCTEMBI

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

TieliepoBbI OJISIILIKU

cesie3eHKY

KPOBb

N3 unc/ia OpraHoB UMMYHHOM CUCTeMbl K NepudepruuecKuM 0THOCSITCA:
THUMYC, KOCTHBIH MO3T

+T1efiepoBbI OJISIIIKH

+cesie3eHKa

KpPOBb

Ha3oBuTe HeMHKANCy/IMpPOBaHHY0 JTMMGOU/HYI0 TKaHb, BXOJAIIYI0 B COCTaB
HMMYHHOM CHCTeMbI:

CJIM3UCTBIX 060/I0UeK

JKeMyZ0UHO-KUILIeYHOT'0 TPAKTa

OpOHXOB U OPOHXHMOJT

HOCOTJIOTKH

MOUe-TIO/IOBBIX ITyTeH

KOXXU

+BCe [epeurcieHHbIe

JInmcomno33 ocyuiecTB/iIsAeTCa:

+B KOCTHOM MO3Ty
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B cesie3eHKe
B MMM(aTHUUeCKUX y31ax

+B TUMYyCe

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

B cejie3eHKe
B MMM(aTHUeCKUX y31ax

+B KOCTHOM MO3r'y
B TIeliepOBBIX OJISIIIKAxX

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

+o0ecrieueHre «CTIOHTAaHHON» [IUTOTOKCUYHOCTHU TIPOTHB KJIETOK, HECYIIIUX UY>KEPOAHYIO
reHeTUUeCKYr0 MHGOpMAL[HIO

obecrieyeHre aHTHUTEI03aBUCUMOTO OTIOCPEJ0OBAHHOTO K/leTKaMH MMdosr3uca
JInmeponoss NK-1umM¢po1iuToB Nporcxo/ur:

+B KOCTHOM MO3I'y

B TIeliepOBbIX OJISIIIKaX KUILIeUHUKA

B BUJIOUKOBOM >Kejie3e

B MMM(aTHUeCcKrX y3max

B cesie3eHKe

daropuTapHas aKTUBHOCTh He CBOMCTBeHHA:

+mumdorTam

Makpodgaram

HelTpoduIam

303UHO(UIaM

IIpodeccuoHanbHBIMH ()AaroIUTUPYIOIUMMU K/IeTKaMH ABJISIIOTCH:

T —mumoLUTEI

B-nmumdonuthi

NK-numponuTel

+MOHOIMThI/MaKpodaru

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

+B KOCTHOM MO3I'y

B TeliepoBbIX O/ISIIIKaX KUILIeUHUKA

B BUJIOUKOBOM JKeJjie3e

B IMM(paTUUeCKUX y3/1ax

B cejie3eHKe

KeTKkamu, 0TBeTCTBEHHbIE 32 BOCCTAaHOB/IeHHEe HMMYHHOH CHCTeMbI NPH nepecajikKe
KOCTHOI'0 MO3ra sIB/ISIIOTCA:

B-mum@onuTsl

T-mumdbouThI

+KPOBETBOPHbIE CTBOJIOBbIE K/IETKU

@DyHKLNH, He CBOMICTBEeHHbIE /I/Is KPOBETBOPHbBIX CTBO/IOBBIX KJIETOK:
nipoaugepanys

b depeHIIMPOBKA

MUTpaLyst

PeLUPKY/ISLIS

+arorrapHas akTUBHOCTb

@yHKIMH KPOBETBOPHBIX CTBO/IOBBIX K/IETOK He KOHTPO/IUPYIOT:
Tumyc

T-cucrema UMMyHUTETa

B-cucrema nmmyHuTeTa

runodus-aipeHanoBas cucTeMa

+cucTemMa KOMIIJIEMEeHTa

25



CUCTeMa MOHOHYK/IeapHbIX (harolyToB

OcHOBHBIe KPDUTEPHH, XapaKTePU3YHOIIHe CyOnmony/IAui KJIeTOK CHCTeMbI
HMMYHHTeTA:

+MapKepHbIe CTPYKTYPbI KJIeTOYHOW ITOBEPXHOCTU
Mop@doJ/ioruueckue rnapaMmeTpbl

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

OvoxuMHUecKre rmapaMmeTpsbl (hepMeHTaTUBHAs aKTUBHOCTb U JIp. )
Mosiekyast MHC II k1acca Heo0Xo UMbl JJIsi:

Mpe3eHTaluy SH/I0aHTUTeHa

+IIpe3eHTalu 3K30aHTUT'€Ha

(buKcar UMMYHOTI00y/TMHOB

(buKcaly KoMIljieMeHTa

Anturensl HLA orcyTcTBYyIOT

+Ha 3pUTpOLIUTAX

JIeMKOLMTax

SH/IOTE/IUU COCYZOB

LHHC

B npepacTraB/ieHUM aHTUTeHA BOBJ/I€YeHbI:

MHC Iu V knaccos

MHC II u VI kniaccos

+MHC I u II kn1accos

MHC III u IV kjaccos

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

rHTephepoH 1 TMMEGOKUHbI

OakTepuLAHbIe CyOCTaHLIUM TKaHel, THAPOIUTUYEeCKHe (hepMEeHTHI;
+Bcé nepeuncieHHoe

K ¢eHoMeHaM UMMYHHOI peaKTHBHOCTH OTHOCSITCSA:
aHTHUTe/IoreHe3

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

MMMYHOJIOTYecKasi TOJiepaHTHOCThb

+BCe repeumncieHHoe

I' e npoucxogaT UMMYyHHBIE 0TBeThI?

B kocTtHOM MoO3re

B nieHTpansHOM HEpBHOU CUCTEME

+Bo BTOpUYHBIX OpraHax UMMYHHOM CHUCTeMbI

B tumyce

POU3NUECKMMH H aHAaTOMHYeCKUMH 0apbepamMu Hecrenu(puyecKoro HMMYHHTETA
AAB/IAIOTCA:

+Koxxa

+CNUHHOMO3r0Bast KUAKOCThb

Cnu3ucThbie 060/10UKH

T-k1eTKy 6a3abHOTO CJI0ST KOXKU

Bce Boilllenepeurc/ieHHOe.

PacrBopumbivu (pakTopamMu Hecrielfu()uuecKoro UMMYHHUTeETA SIB/IAIOTCA:
T- u B-knetku

+JInzonmm

+KomrieMeHT

I"'opmoHBI

UTo 13 HIKelepeyruc/J1eHHOr0 He MOAXOAUT /IS BPOXK/|eHHOr0 MIMMYHUTeTa?
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OTcyTcTBUE CIELIUPUUHOCTH
AXTHBaLus 11071 BO3/eliCTBEM CTUMYJIOB
BoBrneueHue K/1eTOK MHOTHUX TUIIOB

+Hanuure IMMYHOIOTMYeCKOW NaMsTH

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

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

+0CHOBa crieli(prueckoro MIMMYHHOT'O OTBeTa

Oco0eHHOCTH BPOXX/JeHHOT'0 UMMYHHUTeTa:

+Hacsenyercs
OCYILIeCTBJISIETCS] TOJIbKO MUE/IOUIHBIMU K/1eTKaMU
+0CYLLeCTB/ISETCS K/IeTKaMU MUEIOUJHOTO 1 TMMGOUJHOTO psifia
(hopMuUpyeT K/IeTKM UMMYHOJIOTUUECKOU MaMsTh
+(yHKLMOHUPYeT BHe 3aBUCMMOCTH OT Ha/IMuMsi aHTUTeHa

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

B-nmumdonuthi

Mwueno6nacTbl

+MOHOIMThI/MaKpodarv, HeUTpohUIbI

AKTHBaLMA K/I€TOK BPO)XX/IeHHOr0 MMMYHHTeTA MPOUCXOAUT NPH YUACTHU C/1e/[yIOIUX
peLenTopoB:

+Tosnn-nogo6HbIX
MMMYHOTI00Y/TMHOBBIX
TCR

Bce niepeuniciieHHOE BEPHO

Tos1-moj00HbIE peienTopbl PAcO3HAIOT:
Yy)Kepo/Hble aHTUTeHbI

[[UTOKUHBI

+TpyMIbl MOJIEKYJI, CBOMCTBEHHBIX MaTOreHaM

WMMYHHbIE KOMIL/IeKChI

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

NOD-perentopbl

+AHTUreHpacro3HarollI1e pPeLleNTopkI

IIponecchl 3K30{UT03a BK/IHOYAKT:
THMHOLIUTO3

(barouyTo3

+1erpaHy/ISILUI0 TYYHbBIX KIETOK

Mwto3

KiieTku cucTeMbl MOHOHYK/IEAPHBIX (DaroUToB BK/IIOUAIOT:
+MoHoLUMTBI, Makpodaru

HeiiTpodunbl, 1eHpUTHBIE KIeTKU

503UHO(UIIBI

6a3zodubl

OcHoBHbIe PyHKIIUM MaKpodara:

TIOTJIOIIIeHHe U IeCTPYKIUs OakTepuit

JIeCTPYKLIMS KJIeTOK OIyXo0Jiei

CeKpeLUsi LIMTOKWHOB, JepMEHTOB U JIp. MOJIEKYT

peopraHu3aliyisi TKaHU U PaHO3a’KUBJIeHHe

27



+Bce oTBeTHI BepHbI

I'panyonursl, yyacTByHOLMe B Ipoueccax AOMMMYHHOI'0 BOCIIa/IeHUs, BK/IIOYaKOT:
MOHOLMTEHI

+HeUTpouUIbI

+303UHODUTBI

+06a3ohubl

MerakapyOLUThI

BakTepuiiuiHas aKTUBHOCTh ()arojUTOB He CBsI3aHa C:
aKTHMBHBIMM (pOpMaMM KMCJIOpOJa

aKTUBHBIMU (JOpPMaMH OKCH/JA a30Ta

+KOMITOHEHTaMU KOMIIEMeHTa

nedeH3rHaMU

Oco0eHHOCTH aJanTUBHOT0 MMMYHHTeETA:

Hacjelyercst

OCYLLeCTBJ/ISIeTCS MUEJIOUHBIMU KIeTKaMu

+0Cy1LeCTB/seTCS MMM(OUIHBIMU KeTKaMy

(yHKL[MOHUPYeT BHE 3aBUCUMOCTH OT Ha/IMuMsi aHTUTeHa

B ajanTHBHOM MIMMYHHOM OTBeTe YUYaCTBYIOT:

3PUTPOLUTHI

OCTEOLIUTHI

+muMbOIUTHI

aZIUTOLIUTBI

[eHTpabHBIMM K/1€eTKaMH aJJalTUBHOI0 UMMYHHUTeTa AB/ISAKTCA:
+T—muMeoLUTEI

NK-numdbonuTh

MOHOLIMTBI/MaKpodaru

HEeUTpOhUIBI

OcHoBHBIMHY QyHKIUSMH crieniyi(priuecKoro MMMyHHOI0 0TBeTa SIB/IAIOTCA:
+TIpOAYKLIMSI aHTHUTeE/T

HakoruieHve IgE

MUHOLIUTO3

(barouyTo3

I'1aBHBIE TeHbI KOMIUIEKCa THCTOCOBMECTHMOCTH 0003HAYaK0T:
Rh

DLA

+HLA

ABO

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

B sH01/1a3MaTHYeCcKOM peTUKYIIyMe.

+B snz0coMax.

Ha kneTouyHol OBEpXHOCTH.

Kaxoii BapyaHT aHTUreHOB 3arpykaerca Ha HLA I?
+3OH/|0TeHHble aHTUTeHbI.

["anrTeHsl.

OK30reHHble aHTUTeHbI.

AnepreHsl

YTo TaKoe UMMYHO/IOTHYECKHH CUHAMC?

[TpocTpaHCTBO MeXAy LIUTOKUHOM U €ro pPeLienTOPOM.
[IpocTpaHCTBO MeXAy afre3rBHbIMU MOJIEKY/IaMHU.

MecTo, rie npoTekaeT MPOLIECCUHT.

+KonTakTHas 30Ha Mexxy TCR uau BCR v komriekcom anturen/HLA
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UTo Takoe 'ABOIHOE pacro3HaBaHue'?

Pacnio3HaBaHue afire3sMBHbIX MOJIEKYJT

+OHOBpeMeHHOe pacrio3HaBaHue aHTureHa u HLA
PacniosnaBanvie HLA T HLA IT

PacriosHaBaHue crielduueckrx U Hecrie[iupruyeCKUX CUTHA/IOB
HuroTokcnueckue TUM(OIUTHI PACIO3HAIOT AHTUTeH
+accorurpoBanHbii ¢ MHC 1

accouuupoBaHHbli ¢ MHC 11

accoruupoBaHHbIi ¢ CD40

accouuupoBaHHbil ¢ BCR

T-xe/mmepsbl pacno3HalT aHTUTeH

accouuupoBaHHbli ¢ MHC 1

+accorurpoBanHbii ¢ MHC 11

accouurpoBanHssbii ¢ FcyR

accoruupoBaHHbIN ¢ CD34

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

+ [To)Kr3HeHHo.

3 mMecsiia.

HeckosnbKo set.

HeckonbKo gHei.

CkosbKo Tpedyercs cienuuuecKux CHrHA/IOB /ISl HAYa/la MMMYHHBIX OTBETOB?
+ OpuH.

[Ba.

Tpu.

Heckoibko.

Kakoii [UTOKHH ABJ/ISIeTCA K/II0UeBbIM JI/Isl po/idepanii KJIeTOK B X0ie HMMYHHBIX
0TBEeTOB?

TNFb.

IL10.

+IL2.

IL1.

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

O03MHO(UIIBI.

+Th1.

Th2.

Kakoii BapuaHT aHTUreHOB 3arpyxaercsi Ha HLA I?

+ DH/IOTeHHbIe aHTUT€HBI.

I"anrTeHs!.

OK30reHHble aHTUT€HBI.

AJnepressl.

Kakmue 3¢ppekTopHbIe TuMGOIUTHI HANPaB/IeHbI MPOTHB BHYTPUK/IETOYHO
Pacno/i0)KeHHbIX MaTOreHoB?

+ CD4+T-kneTku.

TrumoLMTHI.

B-knetku.

[11a3maTrueckyre KiIeTKHU.

Kak f0/ro cymecTByrOT A0/Ir0KUBYIIME I/Ia3MaTUYeCKHe K/1eTKHU MaMATH?
[To)kr3HeHHO.

Heckonbko mecsites.

10 ner.

+ 1,5 ner.
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Yro Takoe TCR?

+ T-K/1eTOUHBIN peLienTop.

T-kmeTouHast peakLus.

T-KneToyHast peakTUBHOCTb.

T-KneToyHast pe3nCTeHTHOCTh

I'Ae B mpeo0OJ1ajaroieM KoInuecTBe HaxoaaTcsa Tenbia Hassall?
+ B MenynisipHOl 30He TUMYyCa.

B KopTUKanbHOM 30He TUMYyCa.

B cenesénke.

B numdaTtrueckux y3nax.

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

KopTukanbHble KIeTKHU.

[Tepudeprueckue KIeTKH.

+ CyOKarncysipHbie KITeTKH.

Kaxkoii u3 iuToKuHOB cekperupyercs Th2?
IL12.

IFNg.

+ILA4.

IL2.

Kakoii u3 nuroknHoB cekperupyercsi Th1?
+. IFNg.

IL13.

TGFb.

IL4.

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

So3uHoPUI.

Heiitpodun.

+. MoHOLUT.

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

+ TyuHad KjeTka.

[eHapuTHas KieTka.

J03UHOUI.

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

AnmneHJuUKC.

+. KOCTHBII MO3T.

Cee3éHka.

Yro aB/serca pe3yabTaToM T-K/1€T04HOro orBera?
O6pa3oBaHue 1a3MaTHYeCcK1X KIeToK.

+. Obpa3oBanue nuroTokcnyeckux CD8 T-kneTok
+ Ob6pa3zoBanue 3¢ dexropHbix CD4 T-kieTok
ParormTos.

CuHTe3 UIMMYHOTI00Y/TMHOB.

JInm¢ponos3s T-mumM¢poLTOB NPOUCXOAUT:

+B KOCTHOM MO3TY

B TIeMepOBbIX OJISAIIKaX KUIIIEYHUKA

B BUJIOUKOBOU JKere3e

B MMMQaTUUeCKUX y3/1ax

B cesie3eHKe

30



DyHKIUM, He cBoMCcTBeHHbIe T-1uMdonuram:

3¢ deKTopbl peakiiuii MPOTHUB K/I€TOK, MH(ULIMPOBAHHLIX BHYTPHUK/IeTOUHBIMU
BO30YyUTE/IAMU

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

Th1l k1eTKH 00ecreuHBaKOT 3aLUTY OT:

BHEKJ/IETOUHBIX TTaTOT€HOB

TIaTOT€HOB, CBSI3aHHBIX C KJIeTKaMU CJIU3UCTBIX 000/10ueK
+BHYTPUK/IETOUHBIX TIaTOT€HOB

['enmemMuHTOB

T-K/1IeTOUHBIH pelenTop pacno3Haer:

CBOOO/IHBIN Oe/T0K

CBOOO/THBIM TIENTH/I

+TenTU i, CB3aHHbIN C MOJIEKY/IaMU I7IaBHOT'O KOMILJIeKCa TMCTOCOBMECTUMOCTH
yr7eBOJHbIe MOJIEKY/IbI

KiieTku namMaTH OT/IMYAIOTCA OT HAUBHBIX K/1€TOK:
+crneuUUHOCTBI0 aHTUTeHPACTIO3HAIOLIUX PEeLeNTOPOB
CKODOCTBIO Pa3BUTHS OTBeTa

3¢ peKTOpHBIMU (PYHKLUSMU

YBe/MueHHbIM COOTHOILIEHUEM SAPO/I[ATOIIa3Ma
T-3¢eKTOPHI He OCYIECTB/IAIOT PeaKIUuu:
TUMEepUYyBCTBUTETbHOCTH 3aMe/l/IEeHHOTO TUIIa
+TUMepUyBCTBUTETLHOCTH HEMe/[/IeHHOT'O TUTIa

KOHTaKTHOU TUIepUYyBCTBUTE/IbHOCTH
TPaHCIIaHTALMOHHOTO UMMYHUTETa
TPOTHMBOOMYXO0JIEBOr0 KIMMYHUTETa

TIPOTUBOBUPYCHOT'O UMMYHUTETA

I¢ddexTopHbie pyHKIuM T-K/IeTOK He CBA3AHBI C:
[[UTOJTUTUUECKON aKTBUHOCTBIO

+0rCcoHM3aLen KIeTOK

ceKpeLMel LIUTOKUHOB

aKTHUBalell MakpodaroB

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

CMIOHTAHHO

+BC/Ie[ICTBYE TIPeiBapUTEIbHOIO UMMYHHOI'O pPacrio3HaBaHUsI
TIpU HaJTMUUU crieljuruyeCcKuX LIUTOTOKCUYECKUX aHTUTe
OcHoBHble pyHknuu T-xesmnepos:

+00ecreurBarOT pa3BUTHE Peakliii KJIeTOUHOT0 UMMYHHUTETa
+00ecreurBalOT pa3BUTHE Peakliii ryMOpaTbHOrO UMMYHUTETA
+00ecreurBaroT MpoIiecchl rnpoavdeparyy U quddepeHIMPOBKH CTBOIOBBIX KPOBETBOPHBIX
KJIETOK
MHTUOMPYeT pa3BUTHE PeaKI[Uil r'yMOpaJibHOTO UMMYHHUTETa
PerynsropHbie 1 3¢ dekTopHbIe (PyHKIUM OCYLIECTB/ISIIOT KJI€TKH HMMYHHOU
CHUCTeMbI:

TIOKOSIIIeCs
WCK/TFOUNTE/IbHO MUTPUPYIOILIVEe

+UCK/II0UUTENBHO AuddepeHLUpyrOIecs

+aKTHBUPOBAHHbIE

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

®DoH/| TeCTOBBIX 3a/IaHUMN
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Kakoe u3 yrBepkaenuii 06 smuronax HEBEPHO?

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

benkoBast MojieKy/ia 0ObIUHO MeeT HeCKOJIbKO SITUTOTIOB

B-ksieTky CBA3BIBAIOTCA C SMMTONAMU aHTUT€HOB TOJIBKO IT0C/Ie IIPOL|eCCUHTa
SnuTorbl 6e/TIKOB MOT'YT OBITh KaK JTMHEMHBIMH, TaK U B «CBEPHYTON» (opme
HekoTopsble sruToriel 06/1a/1at0T 601b1IIel MIMMYHOTE@HHOCTBIO, HEKOTOPbIe — MEeHbBILIeH
Kakue K/1eTKH CTUMY/TMPYIOT T-K/1eTOUHbIA 0TBET?

TyuHble K/IeTKU

O03uHOPUIIbI

+Tx1

Tx2

B-knerounsiii pegenrop (BCR)

CITY>KUT 1 pacrio3HaBaHUsl aHTHMreHa B-mumdonutom

CITY>KUT JJ14 Tlepefiauyi KOCTUMYJ/IATOPHOIO CUTHajIa

SIBJISIeTCsI TpaHCMeMOpaHHoM dhopmotii IgG

aKTHMBUPYeTCS] KOMIUIEMEHTOM

ITuporenHasi peakuysi Npu HH(EKIIMOHHBIX 3a00/1eBaHUAX SAB/IAETCS C/Ie[JCTBHEM
JIefiCTBUA

nJI-18

NI -2

ni -4

+WJI -1

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

peLieniTopa /st KOMILJIeMeHTa

BCR

CD23

Pa3pyiienue KieToK-MulleHel Py NOMOIY nep(opuH-rpaH3MMOBbIX MeXaHU3MOB
pa3BHBAIOT:

+T-mumporuTsl

B-nmumdoruthi

MOHOLIMTbI/MaKkpogaru

303UHOMUIBI

K nuToKMHaM He OTHOCATCA:

UHTep(depOHbI

VIHTEePJIEKVHBI

+ UIMMYHOTJIOOy/TMHBI

KOJIOHMeCTUMY/UPYIoIYe (haKTOpbl

IIuTOKHUHBI B OpraHusMme

CoJleprKaTcsl B IpeCylecTByOLel (opme

HAaKaIIMBalOTCs B TPaHyJ/laX pa3/MUHbIX KJI€TOK

+UHZYLMPYIOTCS /111 KOHKPETHOrO TpoLiecca

TpeBpalljatoTCs APYT B Apyra

B peanu3aiiuu npoTUBO0aKTepHaJILHOI0 HMMYHUTETa HAaH00/ILIIYI0 PO/Ib HTPAeT
ramma-uHTepgpepoH

+(arouuro3

eCTeCTBEeHHbIe KUJLJIepbl

nJji-4

HNuTtepdepoHbl Kak NPOTHBOBHPYCHBbIE (aKTOPbI JeHCTBYIOT

TOJIbKO BO BHEK/IETOYHOM IIPOCTPAHCTBE

TOIBKO B OTHOLIeHuM PHK-cogepxkaiux BUpycoB

TOJILKO B oTHOLIeHuu [JHK-cogepskaiux Bupycos
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+TO/IbKO Ha BHYTPUK/IETOYHOM YPOBHE

K npoBocnanure/bHbIM HUTOKUHAM OTHOCUTCH:

+WJI-1

NJi-2

NnJI-3

nii-10

KmroueBpiM uToKuHOM Thl-K1eToK aAB/IseTCA:

nji-4

NnJI1-10

+UHTep(epoH raMma

nJI-6

KmoueBbiM nuTokuHom Th2-k/1eTok siBisercs:

niI-1

NJi-2

+NJI1-4

vHTep(hepoH ramMmma

K cynpeccopHbIM IUTOKMHAM OTHOCHT:

ni-1

NnJI-3

ni-7

+WJI-10

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

C2-C4

C3-C7

+C6-C9

AIbTepHAaTUBHBIN U JIEKTUHOBBIA MYTH aKTUBALIU KOMIIJIEMeHTa HAUUHAIOTCA C
+C3-KOMITIOHeHTa

C9-komMmnoHeHTa

(hopMUpOBaHKsE MeMOPAHOATAKYIOIIEro KOMILJIeKCa

roziaByieHust UHTHOMTOpa C1-KOMITOHEHTa

YKaxuTe HelpaBU/IbHOE 0003HAUYeHHeE MyTel aKTHBALIMU KOMIIEMEHTa:
K/J1aCCUYeCKUH

anbTepHaTUBHbBIN

+1[UTOKMHOBBIN

JIEKTUHOBBIN

Cucrema KomIjieMeHTa:

OTHOCUTCS K UHTepJIeMKUHaM

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

HMeeTCs Y BCeX TTO3BOHOUHBIX

DYHKIUM KOMIIOHEHTOB CUCTeMbI KOMIIJIEeMeHTa:

KOoMNOHeHT C1 3amycKaeT aKTUBALUIO 10 a/IbTePHaTUBHOMY MYTH

C3 yuacTByeT B naToreHese ajyiepruueckux peakiivii 3aMe/jJIeHHOT0 TUIa
+kommoHeHThI C3a, 1 C5a 0THOCATCS K aHaUIaTOKCHHAM

koMnoHeHThI C3a, C4a 1 C5a 0THOCSTCS K OIICOHMHAM

komrioHeHThbI C3b, iC3b u C4b oTHOCSTCS K aHauIaTOKCMHAM
MemoOpaHoaTaKyWIMA KOMILIEKC BK/THOYaeT KOMIIOHEHThI KOMILJIEMEeHTa:
C3bBb b.

C3bBb3b B.

C4b2aT.

C4b2a3b
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+C5bC6C7C8CY

Mem0OpaHoaTaKyWIMH KOMIUIEKC (OpMHPYeTCA Mo/ BAUSHAEM KOMIIOHEHTA
KOMIL/IEeMeHTa:

C3a

+C3b

C4b

Cba

C5b

MexaHHM3M aKTHMBaALM¥M CHCTeMbl KOMIIJIEMEHTa 110 K/J1aCCHYeCKOMY IyTH CBSI3aH:
+C KOMIIJIEKCOM aHTUT€H-aHTUTe/O0

¢ uHTepdepoHaMu

c NJI-2

c IgE

MexaHM3M aKTHBALUM¥M CHCTeMbl KOMILIJIEMEHTA 110 JIEKTUHOBOMY IyTH CBfI3aH:
C y4acTHeM KOMIIeKCa aHTUT'eH-aHTUTesI0

+C aKTHBaL[Mel crieupruecKUMH caxapaM# OaKTepuasbHONW MeMOpaHBI

C aKTUBAaLMel MPoAyKTaMu (JarocoM akTHBUPOBaHHbBIX (ParojuToB

C aKTHBaL[el IUTOKWUHAMU eCTeCTBeHHBIX KU/IJIePOB

AKTHBaLMA CUCTeMbI KOMII/IEMeHTa He BbI3bIBaeT:

rubesb KIeTKu

yCUjIeHe XeMOTaKcrca

JerPaHyJISALUI0 TYYHBIX K/IeTOK, 6a30duioB

yCu/ieHHe pa3BUTHS BOCIIaleHUs

+ ycusieHue NepcrcTeHry UH(eKIn

B akTHBaIUM CUCTeMbI KOMIZIEMEHTa M0 K/1aCCHYeCKOMY NyTH NPHHUMAaeT yJyacTHe:
IgA

IgE

+1gG

IgD

IleHTpanbHBIE OPraHbl HUMMYHHOMN CHCTEMbI:

+THUMYC, KOCTHBIM MO3T

reueHb

mumdaTrUecKue y3bl

cesie3eHKa

TieliepoBbI OJISIIKH MO/B3/[OIIHON KUIIIKHU 2

OcHoBHasn GyHKIUS [IEHTPA/IbLHBIX OPraHoB JMMGOU/HON CHCTEeMBbI:
+Cco3peBaHNe U pa3MHOKeHHe UMMYHOKOMIIETeHTHbBIX K/1eTOK-TIpe/jllIeCTBeHHUKOB
+aHTUreHHe3aBUcUMOe ¢popmupoBanue T- 1 B- cuicremM UMMyHHTeTa

TIpY B3aMMO/I€MICTBUH C aHTUTE€HOM aronTonnyecKast Thoerb He3pesbixX TMM(OLKTOB
BCe Mepeuuc/ieHHoe

K nepucgepunueckum opraHaM JMM(ouHOIM cCTeMbl 0THOCATCSH:

MUH/Ia/TUHBI

mumdaTrUeckue y3bl

cesie3eHKa

rieiiepoBbl OJISIIITIKA

+BCe repeuyrc/ieHHOe BepHO

T- TuM(OLUTHI IPOUCXOAAT U3:

+YHUTIOTEHTHOT O TNpe/iiiiecTBeHHUKa T- TMMQOLIMTOB KOCTHOTO MO3Ta C MOC/IeAYHOIIUM
Co3peBaHUEM B TUMYCe

KOJIOHHeoOpa3yrolliei cesie3eHKU IPaHy/I0LUTapHO-MaKpodarajibHOro TMMQOLUTOB TUMQBI
KJ/IeTOK Ce/le3eHKU

K/JIETOK TUMYCa
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OcHoBHbIe cyononyasanuu T-mumdonuros:

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

eCTeCTBEHHbIEe KWJJIepbl

THUMOLIUTBI

B-1uM@o1uThI uesi0BeKa MPONCXOAT U3:

YHUIOTEHTHBIX Mpe/lleCTBeEHHUKOB B-miM@oLuToB muMdaTiyeckux y310B
+YHUIIOTEHTHBIX Mpe/lleCTBeHHUKOB B-TMM(OLIMTOB KOCTHOTO MO3ra
YHUIOTEHTHBIX Mpe/lleCTBEHHMKOB B-M1MM(OLMTOB KOCTHOTO MO3ra C Mocae YoM
CO3peBaHUEM B TUMYyCe

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

+B-nmumdonmton

T-mumdoruToB

Makpoaros

bubpobnacToB

BCEX MepeuynC/IeHHbIX KIeTOK

IIna3maTruueckue KJIeTKH 0T/IH4YaeT ot B-mumdonuros:

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

Oosiblioe KOJTMUecTBO Ig B LUTOI/Ia3Me KJIeTKU

CMOCOOHOCTH MPY BO3/IeMCTBUM LIUTOKMHOB TepeKkItovaTh cuHTe3 IgM Ha Ig apyroro kiacca
+BCe repeyrc/ieHHOe BEpHO

BCe IIepeurc/IeHHOe HEBEPHO

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

+aHTUT€H-He3aBUCHMasl

o6a Buza auddhepeHIMpPOBKH

v depeHITMPOBKU B-K/1eTOK He TIPOUCXOAUT

B KOCTHOM MO3re MPOUCXOUT CHauala aHTUTeH - He3aBUCHMasi, a 3aTeM aHTUIeH -
3aBUcHMas JuddepeHIIMpOBKa

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

Makpodaramu u B- numdoruramu

Makpodaramu, TAMOLIUTaMHu U B- numdoruramu

Makpodaramu u T- ntumdouuTammu

T-numdoruramu, B-mumbonutamu v niasmMaTiuecKiMy KjieTKaMu
AHTUTreH-TIpeACTaB/IAIIIas KjleTKa - 3T0:

HEeUpOH

NoIMMOpP(hHO-51ePHbIN JIEUKOLUT

303UHO(DUTBHBINA JIEUKOLIAT

+KJIeTKa, UMerolLjasi Ha cBoeld MeMOpaHe 6e/Ku BTOPOTO KJlacca I/laBHOTO KOMILIeKca
TKaHeBou coBMectumocTtu (MHC-II)

IuTOKHHBEI - 3TO:

OenKu, Bblzle/isieMble TIOKOSIIIMMUCS JIEHKOLIUTaMH

+yHUBepcabHble PerysiTOPbl )KU3HEHHOIO LIUK/A K/IETOK, KOHTPOJIMPYIOL{Me MPOLIeCChl UX
I depeHIMPOBKH, NTposrdepaiyy, (GyHKIIMOHA/TIbHOW aKTUBHOCTH U arlonTo3a.
OeJTKU, OTHOCSIIIMECS K Pa3psily aHTUTe], Bbifie/isieMble aKTUBUPOBAHHBIMU TUMQOLIUTaMHU
HU3KOMOJIEKY/ISIpHbIE OeJTKH, BbiZie/isieMble aKTUBUPOBAaHHBIMU JIMMGOLUTAMU U
Makpodaramu, sBIIOIIKMecs MeZiMaTopaMy BOCajieHHsi ¥ MMMYHHOT'O OTBeTa

BCe OTBETHI MPaBUJIbHbIE

OcHoBHbBIEe HUTOKHHBI, YUaCTBYIOIIMEe B BOCIIA/IUTe/IbHBIX MpoIeccax:

35



(hakTOp HEeKpo3a OIyXoIu

VHTepJIeNKHH-1

VHTepIeMKUH-6

rHTep¢depoHb! anbga U raMMa

VIHTEPJIeNKWH-8 1 pyryue XeMOKHUHbI

+BCe IepeurcIeHHbIe

K cucremusbiM 3¢ pekTamM npoTUBOCHIA/IUTE/TBHBIX IUTOKHHOB OTHOCAT:
TOBbIIIEHNe TeMIepaTyphl Tefa

CKOIJIeHHe HeUTpo(uioB 1 MakpodaroB B ouare ropa’keHust
JIEMKOLIUTO3

yBeJIMUeHHe CUHTe3a 0e/IKOB OCTPOM (a3l

aKTHBALMS MTPOLIECCOB CBepPThIBAaHUS KPOBU

+BCe [epeurcieHHoe

K kierkam-3¢¢exTopam Hecnerjudrueckoit HIMMYHHOM 3aIIUTHI OTHOCAT BCe, KPOMe:
HEeUTpOhUIBI

+T-mimporuThI

Makpodaru

NK-knetku

K ¢akTopam rymopanibHoH Hecnie(puueckoil HIMMYHHOM 3all[UThI OTHOCST BCe,
KpoMme:

+aHTHUTe/a

rHTepGhepoHbI

6estKu ocTpoi (hassl

JTU30L[UM

cuCTeMa KOMILJIeMeHTa

K ¢aropuram oTHOCAT:

B-nmumdonuthi

+HenuTpodubl, Makpodaru

eCTeCTBEeHHbIe KUJJIepbl

T-numpoLuTel

TPOMOOLIUTHI

K TKaHeBbIM MakKpodaram oTHOCAT Bce, KpoMe:
KyTihepoBCcKue KIeTKu

+6a30(UsIbl U TyUHBIE KII€TKU

KJIeTKY JlaHrepraHca

anbBeoJIsIpHbIe Makpogaru

OCTEOK/1aCThbl

KJIETKW MUKPOTJIUU

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

MOHOL[UThI/MaKpodaru

HeUTpouUbI

eCTeCTBEeHHbIe KUJLJIepbl

503UHO(UIIBI

+BCe Mepeunc/ieHHble K/IeTKU

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

a/nepres-IgE

KOMIL/IEKC aHTUTeH-aHTUTe/I0-KOMIIEMEHT

arperupoBaHHble 1gG

BCe Tlepeunc/ieHHOoe

K Hecneru¢uuecKkuM MMMYHO/IOTHUECKUM PeakiuAM OTHOCSTCS Bce, Kpome:
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aKTHBAaLIMM CUCTEMbI KOMILIEMEHTa
+TIPOAYKLIMU aHTUTET

MPOIyKLIUU UHTepdepoHa

aktuBanuu NK-kmeTok

I'ymopanbHble (pakTOpbl aHTUTreHHecnenu(pUuIecKo HMMYHHOM 3all[UThl OpraHu3Ma:
OenKu crCcTeMbl KOMITJIEMeHTa

octpoda3oBbie Oe/TKH

JIU30LUM

vHTepGhepoHbI

+BCe MepeyrcieHHoe

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

+T71a3MaTUUeCKUe K/IeTKH

HeUTpodubl

MOHOLIUTBI

TKaHeBble Makpodaru

EcrecTBeHHbIe (HaTypa/ibHbIe) KW//IEPHI BHITO/THSAKT BaXXHYI0 0H0/I0TMYeCKYH POJib:
B IMMYHOJIOTUECKOM HaZi30pe, HarlpaB/eHHOM TIPOTHUB MePBUYHO BO3HUKAIOLL[UX
OTYXO0JIEeBbIX KIETOK

B pa3pylleHUH BUPYC-UH(ULMPOBAHHBIX KIeTOK

B OTTOP>KEHHH UY)KepOHbIX TPAHCIJIAHTATOB

+BCe Mepeyrc/ieHHOe BepHO

DYyHKIUM K/IeTOK ()aroluTapHou CHCTeMbI:

3alyTa OpraHU3Ma OT UyKepOJHbIX MUKPOOPTaHW3MOB ITyTeM KW/I-iHra (yOulcTBa) u
riepeBaprBaHue X

POJIb K/TIETOK-«MYCOPIIMKOB», YOMBAIOLIMX W Pa3pyIIAOIIMX COOCTBEHHbIE KJIETKU
opraHusMa - NoBpeKJieHHble, fedeKTHbIe, CTapble

cekperysi OM0JIOrMYeCKH aKTUBHBIX BEIlleCTB, PETy/IMPYIOIIUX 00pa3oBaHKe IPYTHUX
MMMYHOKOMITeTEHTHBIX K/IeTOK; TIpe3eHTaLUsl uy)KepoAHoro aHtureHa T- numdoruram
+BCe repeyrc/ieHHOe BepHO

OcHoBHblIe ¢a3bl parouurosa:

HarpaB/IeHHOe JIBIKeHHe (arorura K 00beKkTy arouyTo3a (1o0KUTebHbIN XeMOTaKCHC)
TIpUKperuieHue K 00beKTy (aare3wus ), 3axBaT 00beKTa, 0Opa3oBaHue (arocoMbl

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

riepeBapvBaHue U 00pabOTKa aHTUreHa /1Sl TTPeACTaB/IeHUs APYTUM UMMYHOKOMIIETEHTHBIM
KJ/IeTKaM

+BCe Mepeyrc/ieHHoe

IToka3are/su aKTUBHOCTH (harourosa:

MIPOLIEHT (paroLUTUPYIOIIUX HEUTPOPUIIOB (MPOLIEHT (haroLyTo3a)

Cpe/iHee YMCJIO TOTJIOeHHbIX MUKPOOOB ((harorurapHoe unciio)

abcosoTHBIN ¢arouTapHbIi rokasatenb (APIT) — KonuuecTBO MUKPOOOB, KOTOPOE MOTYT
MOTJIOTUTH (harouuThl 1 TUTPa KPOBU

orpe/iesieHre UHJeKca 3aBepileHHOCTH (haroruTosa (M13D)

+BCe Mepeurc/ieHHOoe

JedekTs! parouuTosa Had/IOAATCA NPH:

HEUTPONEeHUsIX

HapylleHHe TIoTJIolarollell ¥ repeBapuBatolleli criocobHOCTH (haroLuToB

HapylleHre XxeMOTaKCcuca

JeduliuTe MUeIoNepoKCHasbl

+BCe Mepeurc/ieHHOe BepHO

VIMMyHOT/100y/TMHBI IPOAYIUPYIOTCH:
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JIeMKOI[UTaMU

muMdonuTaMu

Makpodaramu

+T71a3MaTUYeCKUMU KJIeTKaMuy

TUCTUOLUTaMU

VIMMyHOr/100y/THHBI ONIPe/Ie/IAI0TCA Be3jie, KpoMe:

B IlJIa3Me KPOBU

B CeKPETOPHBIX XUJKOCTSIX OpraHu3Ma

Ha [T0BepxHOCTU B-mumonuros

+Ha MoBepxHOCTU T-MM@oLUTOB

MosieKy/1bI HIMMYHOIJIO0Y/THHOB COCTOSAIT U3:

[BYX TOJIMIIENITU/HBIX JIerKUX Lenei —L

JBYX MOJIMIIENTUAHBIX TSDKeNbIX Lenei-H

U3 ABYX TsDKenbix-H u AByx sierkux uenevi—L

B pa3HbIX COOTHOIIeHUsX ATy H- u L- neneit

OZIHOM MOJUITENTHUAHOM J1erKoM ey L ¥ ByX NMo/MInenTUAHbIX TsoKenbIx Lerneld H
B cekperax pas/IMUHBIX )KeJle3 U C/IM3H JKeJTyA0YHO-KHIIeYHOr 0 TPAaKTa B HOpMe
npeod/afaoT CJieyHIHe HUMMYHOIJ/I00Y/THHBI:

IgG

IgD

IgM

+cekpeTopHble [gA

IgE

B KpoBH y B3p0C/IbIX )KHBOTHBIX HMMYHOTIJIO0Y/IMHBI CO/IeP)KaTCA B CJIeAyHOLei
yObIBaro1iei moc/ie0BaTe/;IbHOCTH:

IgM > IgG > IgD > IgA

IgA > 1gG > IgD > IgM > IgE

+1gG > IgA > IgM > IgD > IgE

IgG > IgA > IgE > IgM > IgD

IgA > IgG > IgM > IgE > IgD

IgM anTHTeNA:

TIPOSIBJISTFOT aHTHOAKTepHa/ibHbIe CBOWCTBA

CBSI3bIBAIOT KOMITJIEMEHT

y4acCTBYIOT B IEPBUUHOM UMMYHHOM OTBETE

+ BCe Iepeyrc/jieHHOe BEPHO

IgG anTHTeNA:

CBSI3bIBAIOT KOMITJIEMEHT

TIPOHUKAIOT yepe3 I/1alleHTy

CBSI3bIBAIOTCA C (ParoLIUTUPYIOLMMU K/1eTKaMu

+BCe Mepeurc/IeHHOe BEepHO

IgA anTuTeNna:

o0ecrieynBalOT UMMYHHBIN OTBET B /IbIXaTe/TbHOM U MUILeBapUTeIbHOM CUCTeMax
o6sazaroT aHTOaKTepUanbHBIMU Y aHTUBUPYCHBIMU CBOWCTBAMH
006pa3yloT [UMepHbIe MOJIEKY/IbI

00pa3syroT KOMIUIEKChI C CeKPeTOPHBIM ()parMeHTOM

+BCe Mepeuyrc/ieHHOe BEPHO

Yacro BcTpeuarinuecs nHpexiuu npu gedexrax paronurosa:
b6akTepuranbHbIe
BUPYCHBIE

rapasuTapHble
rpUOKOBBIE

Ji/is cucTeMbl KOMILZIEMEHTa XapaKTepHO C/ieAylolee:
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KOMIL/IEMEeHT CcOCTOUT Oosiee uem 13 20 UMMYHOIOTMUECKH pa3/IMUHbIX Oe/TKOB
KOMIIOHEHTbI KOMIIJIeMeHTa CUHTEe3UPYIOTCS B TIeUeHU

K/lacCHYecKast akTUBals 0becrieunBaeTCsi KOMIIEKCOM aHTUTeH-aHTUTe 0
aKTUBHBIN KOMIUIEMEHT CII0CO0eH /TM3UpPOBaTh BUPYCHI U OaKTepru

+BCe Iepeurc/ieHHOE BEPHO

Kaxkas puddepenijupoBka B-k1eTok npoucxoaut B nepudepuueckux JumMpoujHbIx
opraHax:

+ aHTUTeH3aBHCUMas

aHTUTeHHe3aBUCUMas

aHTUTreH3aBUCHUMasi U aHTUTeHHe3aBUCHMast

nvddepeHIIMPOBKa K/I€TOK He IPOHCXOAUT

K aHTUreHNnpe3eHTUPYIOIIMM KJ/IETKaM He OTHOCATCA:

MOHOLIWTBI

Makpodaru

JeH/IpUTHbIE K/IeTKU

T-mumdoLuThI

+B-nmumdouuThl

AHTHOAKTepHaIbHasi aKTUBHOCTh MaKpo¢aroB 3aBHCHUT OT:
CTUSIHUSL JTU30COM C harocomaMu

MIPOAYKLMU CYTTePOKCHHBIX Pa/IUKaoB

npogykuuu NO (okcuza a3oTa)

+BCero nepeurciIeHHOr0

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

yBeJIMUeHUs] KOHLIEHTPAL[UK CbIBOPOTOYHBIX OE/TKOB B Ouare BOCIa/IeHHUs
m3uc GaKTepuy B OTCYTCTBHUE CrielM(UUeCKUX aHTUTeT

OTICOHM3aLMsi MUKPOOPraHHU3MOB

+ceHcrbmmm3arys T-TMMQOLUTOB K aHTUTeHY

Cucrema KomMI/ieMeHTa:

aKTUBUPYETCS CBSI3bIBAaHKEM CO CIelju(prUuUecKUMU perieriropaMu KoMIjieMeHTa
crieljudrYeH M0 OTHOLIEHUIO K aHTUTeHY

CTMOCOOCTBYeT BHE/IDEHHIO BUPYCa BHYTPb K/IETKU

HabOp BHYTPUKJ/IETOUHBIX O/IKOB, CIIOCOOCTBYIOIUX TMMUHALIUN HOTeHHbIX aHTUT€eHOB
+coctout u3 6eKOB, aKTUBUPYEMBIX 110 KaCKaZJHOMY MeXaHU3MY

Posb C5b npu aKkTHUBaMu M0 KJIAaCCHYECKOMY MyTH

aKTHBALUsi KOHBEPTa3HOW aKTUBHOCTH C5

TipUBJieueHre HeUTPOMUIOB [i/Is1 YHUUTOXKeHHsI MUKPOOpraHu3ma
+UHULMALMs popMHUpOBaHUs MeMOpaHOaTaKYyHOLero KoMIIIeKca
royiumMepu3alysi ¢ GopMUpOBaHWEM TPaHCMeMOpaHHOT KaHasa

BCe BbIllIeNepeyrc/ieHHOe BEPHO

AJNBIOBAHTBI:

YMEHbIIIal0T TOKCUYHOCTh UMMYHOTeHa

YBeJIMUMBAIOT UMMYHOT€HHOCTh rarTeHOB

yJIy4dllIaoT TeMOIo33

+.y/ly4dllatoT UIMMYHHBIW OTBeT IPOTHB MMMYHOT€Ha

YBeJIMUMBAOT KPOCC-PEAKTUBHOCTb aHTUTE€HOB

IIpeBpaieHue TOKCHHA B aHAaTOKCHH:

[Henaet TOKCUH 6osiee UMMYHOT€HHBIM

+¥YMeHblI1aeT hapMakoJ0rHYecKyt0 aKTUBHOCTb TOKCHHA

YiiyuiiaeT cBsi3bIBaHUE C aHTUTOKCUHOM

WHayLupyeT TOMbKO BPOXK/I€HHBINM UIMMYHUTET

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

+TpUIIIO3Has BakliHa

TyOepKy/IMH

BCe BbIllIeTlepeurc/ieHHOe He BePHO

Ciiepyroiue CBOICTBA CIOCOOCTBYIOT HIMMYHOT€HHOCTH BellleCTBa:
Bonpias mosnekysnsipHast Macca

CJI0)KHOCTb XMMUYEeCKOI'0 CTPOEHUS

HocrarouHasi CTaOUTBHOCTE U TTePCUCTUPOBAHUE 110C/Ie UHBEKIUU

Bce BbIIETIEpEUMIC/IEHHOE

+ Bce BbllLIeTIepeYrCIeHHOe He00X0AUMO, HO HeIOCTaTOUHO

UTo 13 HUXKellepeuyuc/JIeHHOr 0 He MOAX0AUT /ISl BPOXK/J€HHOr0 MMMYyHHUTeTa?
OTcyTCcTBUE CELIUPUUHOCTU

AKTHBAaLUA [107] BO3/IeHiCTBUEM CTUMYJIOB

Bosieuenue Kj1leTOK MHOTUX TUIIOB

+Hannuue UMMyHO/IOTMUYeCKOU MaMsATH

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

Makpodaru

LeHpUTHBIE KJIETKA

+Hyneseie KieTku

T-knetku

Ha cBoeii MeM0OpaHe KCIIPeCcCHPYIOT aHTUTeIa:

+B-keTku

[leHpUTHBIE K/IETKU

Hynesblie kieTku

T-knetku

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

+IgE

IgM

IgG

IgF

Kakue n3 HMMYHOTIJI00y/THHOB CIIOCOOHBI aKTHBHPOBAThH CHCTEMY KOMILJIeMeHTa?
IgA

IgE

+1gG

IgD

Kakue W3 HMMYHOI/100y/INHOB SIB/IAIOTCSA Pel[eNTOPaMHy Ha MOBEPXHOCTH B-K/1eToK?
IgA

IgE

+IgM,

+IgD

IgG

B cpaBHeHUH C BTOPUYHBIM UMMYHHBIM 0TBETOM, NEPBUYHBIMN:
+rMeeT MPO/I0/DKUTE/IbHBIN J1ar-repuo/

HY’KJ,@aeTCsl B MeHbLIel KOHLIeHTPaLlU1 aHTUTeHa

B OCHOBHOM, fsiBjisgeTcsl [gG-onocpeoBaHHBIM

xapakTepu3yeTcs 6osiee BEICOKOH ad(HUHHOCTBIO aHTHUTEN K AaHTUTeHaM
XapaKTepu3yeTcs: 6osiee BLICOKOW aBUIHOCTBIO aHTUTEN K aHTUTeHaM
BenkoBas (ppakijusa cbIBOPOTKH, CO/iepiKallias aHTUTe 1a:

O-TJI00 y/TUHBI

-rnobynuHb
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+Y-TTI00y/TUHBI

TPOMOOITUTHI

Crnenuduueckne aHTHUTe 1A ONpe/ie/ISIIOTCA B CHIBOPOTKe M0C/Ie IEPBUYHOI0 KOHTAaKTa
C QHTUTeHOM CITyCTH:

10 MuHyT

1 vac

+5—7 nHei

3-5 Hepenb

TonbKO Moc/ie BTOPUYHOT0 KOHTAKTa C aHTUT€HOM

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

+1gG

IgM

IgA

IgD

IgE

Bbi0epuTe yTBepiKieHHe, XapaKTepUu3yolee H30TUIIBI HMMYHOI 100y IMHOB:
3TO BapUaHThI TsDKEJIBIX Lierel, KoAupyeMble ajlie/lbHbIMU reHaMu
KOHCTaHTHbIE YYaCTKU JIETKHUX Liefeld KoAUpyeMble ajiie/lbHbIMU FreHaMu
+Habop aHTUTEeHHBIX JeTePMUHAHT UMMYHOTI00y/TMHOB OZHOTO K/Iacca, UeHTUUHBIN Y BCeX
ocobeli JaHHOTO BU/A.

3TO COBOKYITHOCTb 3TIUTOIOB T'UIepBaprabeslbHOTO yJacTKa, pacrio3HaBaeMast
aHTUUIMOTUNINUECKUMHU aHTUTe/IaMHU.

HU OJJVH U3 TlepeurC/IeHHbIX BapUaHTOB

Cekperupyembii IgA:

He coziepkuT H-1jemnu.

He COJIeP’KUT CEKPeTOPHOT0 KOMITOHEHTa

+SIBJISIETCST IUMEPOM

He CITIoco0eH COeIMHATHCS C BUPYCHBIMHU UaCTULIAMH

VHULIMMPYET K/IaCCUYeCKUM MyTh aKTUBALIUK KOMITJIEMEeHTa.

Uto HE siBisieTcs xapakrepuctukou I1gG?

COJIeP>KUT JIBe TSDKeJIbIX U JIBe JIETKUX LIeMu

repeceKaeT TylalleHTapHbIA 6apbep

KOJIMYeCTBeHHO TipeobiajjaeT B KPOBH, iuMde U TepUTOHea bHOU XKUJKOCTH
+SIBJIsIeTCS1 HAUOOBIIUM U3 BCex Ig

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

B 6a30ByI0 CTPYKTYpPY HMMYHOI/I0O0y/IHHA BXO/AT:

JIBe TsDKeJible Lieru

O/lHA JierKasi Lelb

LIIapHUPHBIN y4aCTOK

+BCe BbIlLIeNIepeurcIeHHOe

OCHOBHBIMH (PYHKIIUSIMM aHTHTE/T AB/ISAIOTCH:

OTICOHU3aLIS

HelTpanu3alus

aKTHBallMsl KOMIIJIeMeHTa

+B3aUMO/IENCTBYIOT C PAa3/IMYHBIMU aHTUTeHAMHU.

MoHOK/10Ha/IbHbIE AHTHTE/Ia UCI0/Ib3YIOTCA AJIA:

+MarHOCTUUeCKUX UCC/Ie/JOBaHUM

TeparneBTUUECKUX MPOLIeIyP

+CepoJIoruuecKrx UCcie0BaHUM

BCe BbIllIeriepeurcieHHoe

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

MOTYT aKTUBUPOBAaTh KOMILJIEMEHT

SIBJISIFOTCS OTICOHMHAMU

+BCe BbILLIeNIepeunC/IeHHOe

Cnerju(pMuHOCTh 0TAe/TbHON B-K/1eTKu:

+VHayLpyeTcs: B3aMMOZeliCTBUEM C aHTUT€HOM

Onpegensercs oc/ief0BaTeNbHOCThIO L-11enu

OrpeesnisieTcst OC/IeJ0BaTe/TbHOCTLIO BaprabesibHbIX ydacTKoB H- 1 L-mierneit
MeHsieTcs oc/ie nepeKk/ItoueHus K/1acCoB

OrnpepesnisieTCss KOHCTAHTHBIM Y4aCTKOM TsDKeJIOH 1ernu

B-K/1eTKM IaMATH 0T/IMYAI0OTCS 0T HAaUBHBIX B-K/leToK:

[Tpodunem 3Kcripeccuyi MeMOpPaHHBIX UMMYHOTJIO0Y/THOB

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

AdbUHHOCTBIO peLiernTopoB K aHTUTeHaM

+Bce BbllLIeNepeuriciieHHOE BEPHO

NMMYyHOTOKCHHBI 3T0:

+LIuTOTOKCHYEeCKue areHThl, 1I0JlyyaeMble CBSA3bIBaHUEM aHTUTe/Ia C TOKCUHOM
BertriecTBa, oKa3sbIBarolie n3brparesbHOe TOKCHUECKoe JelCTBHe Ha TIUMGOLIUTHI
Benku octpotii ¢a3sbl, CUHTe31UpyeMble B X0/le UMMYHHOT'O BOCIIa/IeHUsI
LMpKyupyoLe UMMYHHbIE KOMIT/IEKChI

A63uMBI — 3T0:

AHTHTeNa, KOHBIOTUPOBaHHBIE C (PepMEHTOM

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

AHTHTeNa, aKTUBHPYIOLLMECS IIPY NTPOTE0/IMTUYECKOM pacleryIeHnH
KiieTouHbIe 3/IeMeHTbI, yYacTBYHOIjHe B Npe/cTaB/ieHnd auTureHa T-mumdonuram:
+/leH/IpUTHbIE K/IETKY;

Tj1a3MaTH4ecKue KJIeTKU;

+Makpodary;

TPOMOOLIUTHI;

TYUHbIe KJIeTKU.

ITo/MNOTeHTHBIE FeMOIN03THYeCKHe CTBOJIOBbIe K/1eTKHU NMPHCYTCTBYIOT B:
+mepudepryeckoil KpoBY;

+KOCTHOM MO3re,;

TUMYCE;

+IyIIOBUHHOM KPOBY;

muM@paTHYeCKUX y3/ax.

Jsi pa3BuTua cnenju¢uuecKkoro MMMYHHOT0 oTBeTa B-1uMdonuThI moayvanT
NMoMoILIb OT:

+(hOoNTUKYISPHBIX A€HPUTHBIX K/IeTOK;

6azoduion

+T-mumbo1uTOoB;

rernaroLuTOB;

SPUTPOLIUTOB

Antutena Knacca IgE BeipadaThIBaroT:

6a3zodubr;

+ TJIa3MaTUYeCKue KJIeTKU;

T-numboLuThI;

THMOLUTBI;

TYUHbIe K/IeTKU.
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Tab6mmra 6 — Kpurepun oreHK copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kop v HaumeHOBaHMe
VIHJMKaTOopa JOCTHKeHHsI
KOMIIeTeHLIUM (YacTu
KOMITeTEeHLIUN )

Kputepuu ouieHrBaHus cOpMUPOBAHHOCTU KOMIIeTeHLIUU

(4acT KOMMeTeHI 1K)

Ha 0a30BOM ypOBHe

Ha TTIOBBIINIEHHOM YDOBHE

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

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

MaKCHUMabHOro Oasa

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

YK-1.1 UJ-1 yk1 He COBCeM  TBepZoO | TBepAO yCBOWJI | TTly0OKO ¥ TIPOYHO
3Hathb: BJIajleeT MPOTrpaMMHBIM | MPOTrPaMMHBIN yCBOW/JI MaTepuan B
-MeTO/jbl KPWUTHUYECKOro | MaTepuasioM, 3HaeT | MaTepuaJj, FPaMOTHO U | TIOJTHOM obbeme,
aHasnM3a u OLIeHKU | OCHOBHbIE T0 CYLIEeCTBY MU3/1araeT | UCuepribIBarole,
COBpPEMEeHHBIX HayuyHbIX | TeOpeTHYecKue ero 6e3 | rpaMOTHO "
JIOCT)KEHUH; T0JIOXKEeHUsI U3y4aeMoro | CyllleCTBeHHBIX JIOTUYeCKU CTPOMHO
-OCHOBHbIe MIPUHLMIBI | Kypca, obsaziaeT | omMOOK, TPAaBWILHO | €r0 M3/1araeT, YeTKO
KPUTHYECKOr0 aHaau3a. JI0CTaTOUHBIMU JJ1s1 | IpUMeHsieT tdhopmynupyet
YK-1.2 NJ-2 yk1 MPOJOJ/IKeHUs TeopeTuueckue OCHOBHbIE  TIOHATUA,
Ymets: o0yueHuUst U | TI0JIOXKeHUs TpU | IPUBOJUT
-[0/ly4yaTb HOBblE 3HAaHUs | IPeACTOsIen pellleHHHd KOHKPETHBIX | COOTBETCTBYIOLIME
Ha OCHOBe aHasiu3a, | mpogeCcCUOHaIbHON 3ajau, C HeOO/BIIMMU | IPUMEPBI, YBEPEHHO
CUHTe3a U [JIp.; JlesiITeIbHOCTH, MOTPeLHOCTAMU BJ/IafieeT
-cobupate U  0000IaTh | 3HAHUSMH. BBITIOHSAET | IPUBOAUT METO/]0JIOTHeH;
JJaHHBIe T10 TeKylye 3afaHus, | GOpMYIUPOBKHU criocobeH
aKTyaJIbHbIM HayuyHbIM | yCTaHaB/IMBaeMble orpeziesieHuH, He | aHa/lIM3UPOBaTh
npobsieMaM, OTHOCSIIMMCS | rpaduUKOM  yueOHOTO | [[0TTyCKaeT 3aKOHOMEPHOCTU
K nipodeccroHansHOM | mporecca. [Ipu oTBeTax | CyljeCTBEHHBIX (yHKI[MOHUPOBAHUS
obnacTy;  -OCYILeCTBJIAATh | AOMYyCKaeT HETOYHOCTeH TpY | OPTaHOB ~ UMMYHHOM
MoOUCK  uHG(OpPMALMA U | Ma/loCyleCTBeHHbIe BbIOOpE Y | CUCTeMbl OpraHusMa,
pelleHui Ha OCHOBE | MOTPEeLIHOCTH, 000CHOBAaHHOCTHU WCII0/1b30BaTh 3HAHUS
JIeCTBUH, HWCKa)KeHUs JIOTUYeCKOU | MeTO/|0B pelieHus: | Mopdo-
5KCIIepUMeHTa U OIbITa. 1oc/ieZloBaTeIbHOCTH 3a/a4; (hb1310I0rMYeCcKUX
YK-1.3 -3 yk-1 npu U3JI0KeHUU | BJajieeT METO/JJaMH | OCHOB, OCHOBHbIE
Bnapets: MaTepuasnaa, HeTOYHYIO | UCC/e/l0BaHus, METOAUKH  KJTMHUKO-
-iCCieJoBaHHEM TIPOOJIeMbI | apryMeHTal[|io yCTaHaB/MBaeT MMMYHOJIOTUYeCKOr0
rpoeccroHaNIbHON TeOpeTUYeCKUX BHYTpEHHUE U | UCCJIe/IOBaHUS u
JlesiTeNIbHOCTH C | TI0/IO>KeHUH Kypca, | MeXnpeJMeTHbIe OLIeHKH
TIpUMeHeHreM WCTIbIThIBAeT CBSI3H, yMeeT | (PyHKLIMOHA/IbHOTO
aHa/v3a, CUHTe3a U [IPYTUX | 3aTpy[HeHus TIpU | YBA3BIBAaTb TEOPUIO C | COCTOSIHUS
MeTO/I0B pellleHuy  J0CTaTOYHO | MPaKTHUKOM; opraHusma
VHTe//IeKTyaTbHOU CJIOXKHBIX 3a/1ay. M0 X0y W3/I0XEeHUsI | >)KUBOTHOTO ISt
JlesiTeIbHOCTH; MPaBWIbHO U JIOMTyCKaeT CBOEBPEMEHHOMN
BbIsIB/IEHWeM Mpo0seM U | KOPPEKTHO PeIleHO OT | HeOosblike IpoOesibl, | AUarHOCTUKH
WCI10/1Ib30BaHHUEM 50 1079 % TecToBBIX He HcKaxkarolue | 3abosieBaHUIM
aZleKBaTHBbIX METO/IOB Jisl | 3a/laHuM; cojiepkaHusi OTBeTa. yMeeT aHa/IM3UpOBaTh
WX pelleHuUs; MIPaBUJIbHO U 3aKOHOMEPHOCTHU
-IleMOHCTPUPOBaHKeM KOppeKTHO petiieHO 80 | (pyHKIIMOHUPOBAHHS
OLIEHOYHBIX CY)KJeHU! B -94 % TecTOBBIX OpraHOB U CHUCTEeM
pelieHnH TTpo0/IeMHBIX 3a/laHul; OpraHu3Mma;
npoecCcroHaTbHBIX rOTOB TIPUMEHSITh
CUTYaL1H. 3HaHUA
Mopdodu3ronoruuec
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KUX OCHOB, OCHOBHbIE
MEeTOJUKHA  KJIMHUKO-
MMMYHOJIOTUUeCKOT 0
Hcc/eloBaHus u
OLIeHKHU
(yHKLIMOHATLHOT O
COCTOSTHUSI
opraHu3ma
>KUBOTHOT'O ISt
CBOEBpeMeHHOM!
JTMarHOCTUKHU
3ab0/1eBaHUM.
TPaBUILHO u
KODPEKTHO  pelleHO
95-100 % TecTOBBIX
3a/IaHUiL;

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUN

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

Kog 1 HauMeHOBaHre KOMITeTeHLIUU

YK-1 CriocobeH oCyI1iecTBASTh TOUCK, KPUTUUECKHUI aHa/IM3 U CHHTe3 UH(OopMaliy,
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/IeHUs] YyBCTBUTETbHOCTA MUKPOOPTaHHU3MOB K ITPOTUBOMUKPOOHBIM MperiapaTaM

+onpe/ie/ieHysl HAlPSUKeHHOCTH U MPOJO/DKUTEIbHOCTA 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

Peakiuro CBSI3bIBaHUSI KOMITJIEMEHTA TIPY JUAarHOCTHKE MH(MEKIMOHHBIX O0sie3Hel
TPOBOJAT B CJIeJyIOLel MoC/ie0BaTeIbHOCTHU:

1)nocTraHOBKa I71aBHOTO OIbITa

2)TUTpOBaHUe TeMOJIM3UHa

3)TUTpOBaHKe KOMIlJIeMeHTa

4)ripuroToB/ieHre pabouero pa3Be/ieHHsI ChIBOPOTOK

5)npurotoBsieHre paboyero pa3Be/jeHUsI aHTUTE€HOB

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

eapuaHm 3adaHus 3

Jonoanume

Hamume 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: ceHcubuuzuposaHHble T-rumegoyumbl

eapuavm 3adaHus 5

Jlatime pa3zeepHymblili omeem Ha 80Npoc:

Pacumdpyiite T-mumdoLuThl ¥ IPUBeUTe TIPUMEPBI UX CYOTOMy IsALni

IpasuibHbIli omeem: mumyc3agucumble aumpoyumsl, cybnonyasyuu T-xennepni, T-
cynpeccopbl, T- kunnepbl, T — ceHCuUOUAU3UPOBAHHbIE AUMGPOYUMDI.

eapuaHm 3adaHus 6

Pacwudgpyiime PCK u nepeuuciume ee KOMNOHeHMbl

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

eapuaHm 3adaHus 7

Iepeuucaume ynkyuu k1emok ¢pazoyumapHotii cucmembt:

IMpasunbHbIli omeem: cekpeyusi 6UON02UUECKU AKMUBHbBIX 8ewjecms, pe2yaupyroujux
obpazosaHue Opy2ux UMMYyHOKOMNeMmeHMHbIX KJAemoK; npe3eHmayust UyxcepooH020 aHMu2eHa
T- aumgpoyumam, 3awyuma opeaHusmMa om UyHepooHblX MUKPOOP2AHU3MO8 NymeM KUAIUH2a
(ybuticmea) u nepegapugaHue ux; posb K1emoK-«MyCOPWUKO08», yougarowux u paspyuwarnoujux
cobcmeeHHble KaemKu 0p2aHu3Mma - nogpesicoeHHble, OepeKmHble, cmapble

OKoHuaTe/IbHbIe pe3y/IbTaThl 00yueHus ((hOpMUPOBaHMS KOMIIETEHI[WH) ONPee/soTCs
Tocpe/ICTBOM TiepeBo/ia 6anioB, HaOpaHHBIX CTY/IEHTOM B MPOLIeCCe OCBOEHUS JUCLIUIIIMHEI, B
OLIeHKMU:

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

— TOBBIIIEHHbIN YPOBeHb C(HOPMHUPOBAHHOCTH KOMITETeHL[UN CUUTAeTCsl JOCTUTHYTHIM,
ec/id pe3y/bTaT 00yUeHUs] COOTBETCTBYET OljeHKe «3auTeHO0» (65-100 peMTUHIOBBIX 6asioB)

4 TIOPAIOK ITPOBEJJEHUA ITIOBTOPHOM
IMPOMEXYTOUYHOM ATTECTAILIUA

dopma NpOMeKyTOYHOM aTTecTalyy M0 JUCLIUIJIMHE 3aYeT.
[ToBTOpHAs MpOMeXXyTOYHasl arTecTalys Mo AUCLUIIMHE TTPOBOJUTCS C UCIIOIb30BaHUEM
3a/laHUM 1 OLleHKU CpOPMHPOBAHHOCTH KOMIIeTeHIM Ha 6a30BOM ypOBHe T10 BCEM MOAYJISIM,
BXOZJSAIIUM B CTPYKTYPY [JWCLMIUVIMHBI 3a Ce€MeCTp, MO MTOraM KOTOpPOrO CTYJeHT HuMeeT
aKaJ|leMUUeCKYHO 3a/l0/KeHHOCTb.
IIpumeuaHue:
[JorosHuTebHbIE KOHTPOJIbHBIE WCTIBITAHWSI TIPOBOJSTCS [jisi CTYZeHTOB, HaOpaBIIMX
MeHee 50 6a10B (B COOTBETCTBUM C «[10/I0KEHHEM O MOAY/TbHO-PEUTUHTOBOU CUCTEMEY).
OueHouHbIe MaTepHasbl U CPeJCTBA IPOBe/ieHNs IOBTOPHOI MPOMe)XXyTOYHOM aTTecTaliiu
Omnpoc o Mopaynsam I, I1. 111, IV
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10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Bonpocsi K 3auery:

[Ipeamet u 3alauyl COBpEMEHHON HMMYHOJIOTHH.

OmnpefienieHre TIOHATUSI «<AMMYHUTET».

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

Bo3HukHoBeHue uHGeKMoHHONW uMMmyHosioruu (M.M1.Meunukos, I1.9pnux, XK. Bopze, K.
JlangmreiiHep). OTKpbITMe UWMMYyHoJIOTUUecKoW TonepaHTHoctd (I1.MegpaBap, $1.I'aiek).
OTKpBITHE CHUCTEMbI AHTUTEHOB TUCTOcOBMecTMMOCTU uenoBeka (K. [locce). PaGotel M.
BepHera.

PasButne oTeuecTBeHHOW uMMYyHojoruu (M.M.MeunukoB, H.®.I'amanes, JI.A.3unnbep,
P.B.ITetpoB, B.JI.Tpounikuii, B.M.UymakoB, B.M.)Knanos, B.B.Anmxamnapuj3e, I1.H.Kocskos,
[1.®.3nponoBckuii, B..Nodde u p.).

NcTopuyeckue sTanbl pa3BUTUS a/lyieproyioruy. Bkiaz, 0TeueCcTBEHHBIX YUEHbIX B Pa3BUTHE
amneprojyioruu (U.M1.Meunukos, I'.I1.CaxapoB, A.A.CupotunuH, A.A.boromonen, A./l.Afo0).

JlaypeaTtbl HoGesieBCKOM mipeMuu 10 (DH3MOJIOTUH U MeJULHe, YI0CTOeHHbIe Harpajpl 3a
OTKPBITHSL B 00/1aCTH UMMYHOJIOTHH.

OcHoBor10/1ararolie OTKPbITHs, He yaocToeHHbIe HobeneBCKOM rpeMu.

VIMMyHHasi cucTeMa KakK COBOKYITHOCTb OPraHOB, TKaHeld W KJIETOK, OCYILeCTBJISOLMX
MMMYyHosoruueckre GyHKUWHU. LleHTpanbHble U nepudepruyeckre opraibl UMMYHHOW CUCTEMBI.

KocTHBII MO3T KaK HCTOYHUK K/I€TOK UMMYHHOW CUCTEMBI.

Tumyc — cTpoeHue, po/b B pa3BUTUU U ceneKun T-1uM@OLUTOB, ceKpeTopHas GyHKLUS,
CTPYKTypa ¥ OuosorHYecKasi poib TOPMOHOB THMYyCa; MpoOsieMa BHETUMYCHOTO pa3Butusi T-
JTUM(OLIUTOB.

JIumcartuueckrie y3/bl U cene3eHKa — CTpoeHue, T- U B-KieTouHble 30HbI.

JIumponHbie CTPYKTYphl KOXXU W CAM3UCTBIX 000/I0YeK — CTPYKTYPUPOBAaHHAsi U
muddy3Has nuMdonaHas TKaHb, crielddurka pacripefeneHusi T- u B-mum@oLuToB, JeH pUTHBIX
KJIETOK.

Posmb meueHM B uMMyHUTeTe. MUKpPOOKpyKeHuHe auMdonutoB — guddepeHpaLys
CTPOMaJIbHBIX K/IeTOK B Pa3/MUYHbIX TUMGOUIHBIX CTPYKTypax.

JIumorr - LeHTpasnbHas purypa B UMMyHHO# cucteMme. CoBpeMeHHbIe Tpe/iCTaB/IeHuUsl O
Pa3BUTHUM JIUM(POLIUTOB.

[IpencraBneHre o0 CTBOJIOBOM (pOZOHAaya/lbHOM) KPOBETBOpPHOW KieTke. [IpoucxokieHue
CTBOJIOBOU KJ/IETKU, €€ XapaKTepUCTUKU. LIUpKY/siusi CTBOJIOBOM KJ/I€TKH.

Mogenu u3yuyeHusi LUPKYJ/SLIMKA CTBOJIOBBIX K/J€TOK M JIMM(OUIHBIX KIeTOK (OpraHu3Mbl
1apabvoOHTHI, JlyueBble XUMEPHI U Zp.). MUrpaiusi CTBOJIOBBIX K/IETOK B TMM(OHUIHBIE OPTaHbI.
Kosionneobpa3syromasi criocoOHOCTb CTBOJIOBBIX KJIETOK, METO[| Cele3eHOYHBIX KOJOHWHA U UX
3HaueHue B UMMYHOJIOTHH.

[MoHsATHE O TpeiiecTBeHHUKAX T- 1 B-mMM@OIUTOB, UX XapaKTepUCTHKA, UAEeHTUPUKALIMSL.
TuMyc3aBUCUMBIN TTyTh pa3BUTHS MTUMPOLUTOB (T-KeTKu).

®osnukyssl Kiapka, Tenbrja I'accans.

OcHoBHble 3Tamnbl Aud@epeHUPOBKM T-K/IeTOK B TUMYycCe, 3HaueHHWe CTPOMasbHbIX
3JIeMEeHTOB, 3TTUTeTHA/IbHbIX, JeHAPUTHBIX K/IeTOK, Makpogaros.

T-knetounsii perentop (TCR).

OH/I0KpUHHAsT (PYHKIUS TUMYCa, T'yMopasbHble ¢hakTopbl TUMyca. Murpauus U paccesieHue
T-numdoruToB B opraHusMe. TuMyc3aBHCHMbIe 30HBI TeprdepruyecKux OTAe/0B WMMYHHOM
cucTeMbl (cesie3eHKa, MMMbaTHUeCcKue y3Jbl U JIp.).

OcobeHHOCTH MMM(OUAHBIX CKOTIEHH, aCCOIMMPOBAHHBIX CO CJTU3UCTBIMU 000/I0UKaMH B
KUIIIeYHUKe, JIerKUX, MOUYerosioBoi cucTeMe, KOxe U T.[.

Posib B UMMyHUTeTe cejie3eHKH, JUMQaTUUeCKUX Yy3/I0B, MUHJAJIUH U JPYTUX TKaHeu
neprepryecKkoro oTzesia UIMMYHHOUW CUCTeMBbI, UX MOPGOJoruueckrue 0COOeHHOCTH.

3HaueHMe JI0KaJbHOT0 3BeHa B OCYIIeCTB/IEHWH UMMYHHBIX TPOLIECCOB.
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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.

PeLivpKynisiList ¥ XOMUHT JIUM(OLIMTOB — MYTH PeLMPKYJ/ISL{MY, MEXaHHW3Mbl XOMUHTa, POJIb
MOJIEKY/T afire3Ud U XeMOKHWHOB B pacIipe/ie/ieHuH JTUM(GOIUTOB B OpraHuW3Me, OCOOEHHOCTH
pacrpe/iesieHysl HAUBHBIX JTUM(OLMTOB U KJI€TOK MaMSTH.

OOHOB/IEHHE K/IETOK WMMYHHOM CHUCTEMbI — CPOK J>KHU3HU pa3/IMUHBIX KJIETOK, €ro
V3MeHEeHHs1 TI0C/Ie KOHTAKTa C aHTUT€HOM, MeXaHW3M 3JIMMUHALUU CTapbiX KIeTOK.

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

[TpuHLMIBI OYyYeHUs TUM(OLIMTOB U3 KPOBH, TUM(BbI, TMM(GOUIHBIX OPTaHOB.

MeTo/ibl KyTbTUBUPOBAHUS TUM(OLIUTOB.

bnactrpaHchopmaiisi  IMM@OLIMTOB, TIOCTAaHOBKA peaklyud, MopQosoruueckue u
OMOXUMHUECKHe U3MEeHEeHUs], 3HaueHe MUTOT€HOB U aHTHUTE€HOB.

CMmeriaHHasi Ky/ibTypa JUMQOLMTOB, TPUHLIMII T[OCTAaHOBKH, 3HAueHUEe TeHeTUUeCKHUX
pa3Uuuil MeXy IOHOPOM U peLiuieHToM. MOHOK/IOHa/IbHbIe aHTUTe/a K JIMM(OL[UTaM.

[Tonsitue o NK- u JIAK-numdorutax, nmpyupo/ia, XxapakTepUCTUKa, AeHTUhHKAaLUs, UX POJib
B IMMYHHBIX peakiusiX.

K-knetku, heHOMeH aHTUTE/N03aBUCHMOM K/I€TOUHOM LIUTOTOKCUUHOCTH.

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

[TonyueHvie MmakpodaranbHbIX K/IeTOK. JJeHApHUTHbIE KJIeTKU.

Posib  HeWTpPOGUIOB, TYyuHBIX KJ/IE€TOK, 0a30(huI0B, 303WHOGMUIOB, >SMUTETHUOLIUTOB,
TPOMOOITMTOB, SPUTPOLIUTOB B UMMYHHBIX PeaKI[UsIX U BOCIA/IEHUH.

VIMMyHO-Hepo-3HJOKPUHHbIE CBSI3U. BiMsHMe pa3/MuUHbIX TOPMOHOB Ha HMMYHHYIO
cuctemy (TI0/I0BBIX, KOPTUKOCTEPOUHBIX, TUPEOUAHBIX U AP.).

Crtpecc 1 UMMyHUTeT. HellpoTpaHCMUTTEPHBIE CUCTEMBI U UX POJIb B PETY/ISLIMK UMMYHHbBIX
TIPOLIeCCOB.

OmnpezneneHve WMMyHHTeTa. BpokaeHHbIE WMMyHUTET. OCOOEHHOCTH W pa3Uuus
BPOJKZIEHHOTO ¥ TIprobpeTeHHOro (a/IariTUBHOTO) MMMYHMTETA.

@akTophl, OMOCPeAYIOLIMe HMMYHOJIOTUUECKHWe peakluu pasHbiXx (OpM HWMMYHUTeTa.
dusnyeckue, ryMopasbHbie U KeTOUHbIe (haKTOPhI BpOXK/I€HHOTO UMMYHHUTETA.

Hecnieruduyeckre ¢akTopsl 3amuThl (0apbepHble CTPYKTYPbI KOXKU U C/TU3UCTHIX, ITeUeHb,
octpodasHbie Oe/TKH, CEKPeThl U OHMO/IOTHUeCKHe >KUAKOCTH OpraHu3ma, (hepMeHTbl, JTU301[UM,
TpOTep/AVH,  BOCMAAUTe/bHble  peaklu, MUKpoduiopa oOpraHvdsma), UWX pOlb B
COTIPOTUBJIIEMOCTU OpraHu3Ma K UH(EKIUsIM, MPUHIUINHA/IBHOe OT/IUUKe OT CrelupruiecKux
VMMYHHBIX ()aKTOPOB.

daronuTapHasi peakiusi, KJIeTKA ee OCYIIeCTB/sOIIMe, WX TIPOUCXOXKAeHHe U
nubdepeHLIMPOBKaA.

OcHOBHBIe 3Tarbl U MeXaHU3MbI (ParouTo3a.

Kucnopopo3aBucruMasi ¥ KUCI0pPO/JOHe3aBUCHUMasi LIMTOTOKCUUHOCTb.

AHTH(arouyTapHbie CBOWCTBa MUKPOOOB.

CucreMa KOMIJIeMeHTa U ee POJib B 3allIUTHBIX U PeTyISITOPHBIX peaKklUsiX.

Krnaccuueckuii v anbTepHaTUBHBIN MTyTH aKTUBALMKA KOMIJIEMEHTA.

CucreMa eCTeCTBEHHOM LIUTOTOKCUUHOCTHU (HaTypasibHble KUJLIepbl, UHTep(hepOHsI a,f3,Y).

VIMMyHUTET B OHTO- U (husioreHese.

AwnTurensl. OrpeziesieHNe U XapaKTepUCTUKa BelllecTBa Kak aHTHUIeHa.

XuMuueckasi IpyUpo/ija aHTUTeHa.

[ToHsiTHE Uy>KepOJAHOCTH, aHTUTEeHHOCTH, UMMYHOT€HHOCTH, CIieliM(UUHOCTH aHTUTeHa.

XapakTepyucTHKa MOJIEKYJl C AaHTUTeHHBIMU CBOMcTBamMM  (Oesiku, TIO/IMCaxXapHupbl,
JIUTIOTIONIMCAaXapybl U [Ip.).

[TosiHbIE U HETIO/IHBIE aHTUTeHbI. ['anTeHsI.

CTpyKTypa MakpOMOJIEKY/Ibl aHTUTeHa. AHTUTEeHHbIe /leTePMUHAHThI (3MUTOIBI) U UX POJb
B (h)OpMUPOBAHUU CITEI[U(DHUUHOCTH aHTUT'€HOB.
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57.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.
68.

69.

70.
71.
72.
73.
74.

75.

76.
77.
78.
79.
80.

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

88.

89.

90.

91.

TuMyc3aBUCHMBIe 1 TUMYCHe3aBUCHMble aHTUTeHBI.

MHoroobpasuie aHTUTeHOB. AyTOaHTHUTeHBI.

AHTHTeHHbIe CTPYKTYphl OaKTepuii, BUPYCOB U JPYTUX MUKPOOPTaHU3MOB.

AnnepreHsl, onpezesieHMe U XapakKTepUCTHKa. PacmpocTpaHeHue B OKpY)Karolllel cpeze.
BrITOBBIE, SMIM/IepMasibHbIe, TTUILEBbIE, TIbUIbLIEBbIE I MUKPOOHBIe ajijiepreHsl.

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

V30aHTUreHbl: CUCTeMa aHTUIeHOB  SPUTPOLIMTOB, JMM(OLUTOB, IPaHY/IOLUTOB,
TPOMOOLIUTOB.

AHTHUreHbl THCTOCOBMECTUMOCTH YeJIoBeKa Y )KUBOTHBIX.

OMbpurocrnerduIecKre aHTUT eHbI.

VickyccTBeHHbIe aHTUTeHbl, UX TUIIbI, XUMHUYecKast IPUpo/a, IpUMeHeHue.

Otarbl broTpaHCcOpMaIY aHTUreHa TIPU BBEZIEHUH B OPTaHU3M.

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

KsieTouHble OCHOBBI aHTUTE/IOT€He3a, PUPO/ja K/IeTOK, CUHTEe3UPYIOLIUX U CEKPETUPYIOLINX
aHtuTena. B- suMdouMT - TIpeAIeCTBEHHUK —aHTUTeNnooOpasylomuyx —KiaeTok. [lytu
middepentmpoBkr B-mumdorra, posb TOBEPXHOCTHBIX HWMMYHOTI00y/MHOB. BuocuHTe3
aHTUTeJI, POJIb BHYTPUK/IETOYHBIX CTPYKTYP.

MeTopl BBISBIIEHUS] AHTUTENI000pa3yrOIMX KIeTOK (MeTO/ JIOKa/JbHOTO TeMoyiv3a B
arapo3se, HerpsiMoi 1 TIpSIMOM MeTOJ, UMMYHOQUIFOOPeCLIeHLIUU U JIp.).

Crielju)UHOCTh U reTepOreHHOCTb aHTUTeJI.

AdbdrHHOCT ¥ aBUJHOCTb.

[HaMyKa aHTHTe/ioreHe3a B UMMYHHOM OTBeTe.

VimmyHorno0yiMHOBast IPYUpPO/ia aHTUTETI.

XuMHJecKasi CTPYKTYpa aHTUTeJI, CXeMa CTPOeHHsI MOJIeKY/Tbl IMMYHOT/I00y/IMHa, JIeTKHe U
TSDKeJIble 11er, BaprabernbHble U KOHCTAaHTHbIE JOMeHbl. AKTUBHBIN LIEHTP MOJIEKY/TbI aHTUTe]I.

Wzortumms. Knaccel n cybkmaccel mMmmyHornobymmaoB (IgM, IgG, IgA, IgE, IgD),
0CcOOeHHOCTH CTpOeHusl, (PU3MKO-XUMHUUYeCKre CBOWCTBA, (YHKLMOHAIbHOE 3HaueHHe KaXKIoro
KJlacCa UMMYHOT/I00y/TMHOB.

Annotunus. IanoTunus, NaMoTUN-aHTUMUOTUIIMUeCKOe B3auMO/IeMCTBYe.

AHTUreHHast XapaKTepuCThKa KMMYHOTI00y/IMHOB.

OddexTopHbIe MeXaHU3MbI T'YMOPaIbHOI0 UMMYHUTETA.

MoHOK/IOHa/IbHBIE aHTUTe A, paboTel k. Kenepa, C. MunbcTetiHa.

OrmnpefienieHrie, XapaKTepUCTHKA, TPUHLMIBI TI0JyYeHUs TUOPUJOM, BO3MOXKHOCTH U
00J1aCTh IPUMEHEeHUSI.

VIMmmyHosiorMueckre (eHOMeHbl, OCHOBAaHHble Ha B3aUMOJEWCTBUM aHTUIeH-aHTUTeJIO:
arryIlOTAHALMS, TIpeLUnuTalys, Ju3UC, HeWTpaausaluus W [p., UX UAeHTU(PUKaLYSL.
B3auMmogeiicTBHe aHTHTe/Ia C KOMIJIEMEHTOM.

LuToTOKCHYeCKoe /iefiCTBUe aHTUTe.

JInM(OLUTOTOKCHMYECKHH TeCT B UMMYHOJIOTHH.

LuTodunbHble aHTUTeNa, UX 3HaUeHue B (haroLurose.

MMmyHO M PY31OHHBIN aHanU3 B KUMMYHOJIOTHH.

VimmyHo31ekTpodope3, IPUHLUI MeTo/ja, 00/1aCTH ero pUMeHeHUsl.

OrmpefiesieHrie KOHL|EHTPALM MMMYHOTTIOOY/TMHOB B CHIBOPOTKE KPOBU U B JKHUZKOCTSIX
MeTO/IOM paiiajibHoM UMMYHOAU(DDY3UU.

CoBpeMeHHble  MeTO/bl, OCHOBaHHble Ha  B3aUMOJEHCTBUM  aHTUr€H-aHTHUTEJIO:
VMMYHO(/IFOOPeCLIeHTHbIM,  PaJMOMMMYHHbI,  WMMYHO(EpMEeHTHbIH;  MPUHLMIBI  HUX
MOCTAaHOBKH, 00/1aCTH IPUMEHeHHsI.

NmmyHocop6ums. OripefiesieHne, BUAbI U XapaKTepUCTHKa MMMYHOCOpOeHTOB, 06sacTu
TIpPUMEeHeHMS.

leHetTka WMMYyHOr00y/nMHOB. CTPYKTypHbIe TeHbl TsDKEeJbIX U JIeTKUX  LeTel
MMMYHOT/IO0Y/TMHOB, WX TIeperpymiipoBKa.

ITpupoga pasHoobpasus antutesn. Pabotel C. ToHerassbl.
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92. OmnpefeneHve (QeHOMeHa MEXK/IEeTOUHBIX B3auMoJelcTBUM. TpexkaeTouyHass Ccxema
B3aMMOZIENCTBUS KJIETOK.

93. PerynsaTopHbie T-K/€TKM T'yMOPaabHOTO Y KJIETOYHOTO UMMYHHOTO OTBeTa. T-xenmnepsl 1 u
2 Turos, T-cympeccopsl, MPOUCX0XKeHNe, CTPYKTYPHBIE U (PYHKIMOHAIbHbIE 0COOEHHOCTH.

94. MexaHu3MBbI Crieliipuueckoro u Hecrel[uruecKoro peryasiTOpHOro JeHdCTBYS.

95. Mertozb! ueHTU(YKALMK PeLielITOPOB U MapKepOB UMMYHPOPETry/ITOPHbIX T-K/IeTOK.

96. PerynsitopHbie B-mumdoLUThI, MPOUCX0XKeHNe, BOSMOXKHbIE MeXaHU3MBbI [IeHCTBUSI.

97. PerynsiTopHasi aKTUBHOCTb Makpo(aroB, MexaHW3Mbl aKTHBUPYIOLEro U CYyIpecCOpPHOIo
JIefiCTBYSI, TIPHUPO/ia PeryasTOPHBIX (PAKTOPOB.

98. KnHuueckoe 3HaueHHe UMMYHOPETY/ISITOPHBIX CyOMOMy/ISALUi TUM(OLUTOB, B3aUMOCBSI3b

Mexay T-xemnnepamu 1 1 2 TUNOB, Xe/IepHbIMUA U CYIIPECCOPHBIMU BIMSIHUSIMU B HOpMe U IIPU
Pa3/IMUHBIX NaTOJIOTMUeCKUX COCTOSHUSIX.

99. Cragui WMMYHHOTO OTBeTa: (parouyro3, IIPOLIECCUHT M TIpe3eHTalusi aHTUreHa A-
K/IeTKaMM, paclio3HaBaHWe, aKTHBalUs K/IeTOK K/OHa, mposudepanus U AuddepeHLMpoBKa
K/1eTOK-3()(PeKTOpOoB.

100.  ®eHomeH JBOWHOrO pacrio3HaBaHus, paboThl P. [luHKepHareis.

101.  Cnenuduueckuii U HecrieliudbrueCKre CUTHAIBI J7Is1 aKTHBALUM.

102.  Mopdonornyeckrie n3MeHeHUsi B OpraHax repudepruueckoil UMMYHHOW CUCTeMbI B XOJe
VMMYHHOI'O OTBeTa.

103. IlepBuuHbli W  BTOPUYHBIM  TI'yMoOpaibHbld  OTBeT.  [lepekyroueHue  cuHTe3a
MMMYHOTIOOYJIMHOB C OJIHOTO Kjacca Ha /Ipyroi, posib MyTaldii B XOJe TIOBBIIIeHHUS
adbUHHOCTU aHTUTE.

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

105.  Peuentopel (aAre3wBHble MOJEKY/bl) WMMYHOKOMIETEHTHbIX KieToK. CTpyKTypa,
OCHOBHBIE (DYHKL[MH, 3aBUCUMOCTb SKCIIPECCHU OT pas/IMuHbIX (DaKTOPOB.

106. CD-HOMeHKaTypa.

107.  AntureHcrienuduueckue perentopsl T- u B-muMdorutor: unmmyHorno0ynHoBsie, TCR.

108.  AntureHHecrenuueckre perentopbl: K Fc-pparMeHTy UMMYHOT/IOOY/IMHOB, K
KOMIL/IEMEHTY, LINTOKWHAM, MejiaTopaM U T.[,.

109.  Penentopbl U Mapkepbl cyomonyssiuii T- u B-mumdonuToB, KaeTok MakpogaraabHO-
MOHOLIMTapHOro psijia. Vcrosnp30BaHe MOHOK/IOHA/IbHOW TEXHOJIOTUHU /ISl UX UJleHTU(HKaLK.

110.  ®eHomeH po3eTkooOpa3oBaHus B uMMyHosiornu. E- u EAC-po3eTkooOpa3yroiue KIeTKH,
rcropusi mpuMeHeHusi. Po3eTkoobpa3oBaHue B TeO(UIIMHOBOM TeCTe.

111.  ApgresuBHbIe MOJIEKYJIbI U3 pasHbIX CeMeNCTB: CyTiepceMenCcTBO
MMMYHOTJI00y/TUHIOI00HBIX  MOJIEKY/I, WHTETPUHBI, CeJIeKTUHBI, MYLIMHBI, TOMOJIOTHYHbIE
®HO/®DPH, meMOpaHacCOLMMPOBaHHbIe 3KTO(PEPMEHTHI U KOMIIOHEHTBI 3KCTPALIe/THJISPHOTO
KOMIT/IEKCa.

112. VIMMyHOJIOTMYeCKM aKTHBHbIE (DaKTOPbl BHU/IOUKOBOM >Kejie3bl, KOCTHOTO MO3ra, APYTrUx
OpraHoB MMMYHHOM CUCTeMsl. VlcTopus Bompoca.

113.  TIpuHUMOBI MOMYYeHHUss UMMYHOLIMTOMEZMHOB, OCHOBHbIE (DM3UKO-XUMUYECKHe CBOWCTBA,
MeXaHWU3Mbl [|eMCTBUS, TeCTUpOBaHUe. JlekapCTBeHHbIe IIperapaTbl Ha OCHOBE 3KCTPAKTOB M3
VIMMYHHBIX OpPraHoOB.

114.  VIMMYHOLMTOKUHBI, UCTOPUSA OTKPBITHS, CUCTeMaTU3aLs.

115.  VIHTepneWKWHBI, KIeTKU-TIPOJYLIEHThI, CTPYKTYPa, (PYHKL[MM B UMMYHHbBIX MPOLieCcax.

116.  KosoHuectumynupytolye $akTopbl, KIeTKU-TPOYLIEHTbI, CTPYKTypa U (DyHKLIUH.

117.  VHTepdepoHsl o, [, Y, KIeTKU-MPOAYLIEHThI, CTPYKTYpa, (PM3UKO-XMMHUECKHe CBOKCTBA,
MeXaHWU3MBbI JIeUCTBHS, PO/Ib B UMMYHHBIX NIPOLjeccax.

118.  dakropsl HeKpo3a onyxoau (PHO), K1eTKU-poAyLIeHTh], CTPYKTYPa U (QyHKLUH.

119. VIMMyHOLMTOKHUHBI-XeMOATTPaKTaHTHI.

120.  TlepcrieKTHWBBI WCTOMb30BaHUS PEKOMOMHAHTHBIX LIUTOKMHOB B KaueCTBe JIeKAPCTBEHHBIX
TrperapaTos.
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121.  IlpocrarnaHZiHbel B UMMMYHHBIX Iporjeccax. KiuHMueckoe 3HaueHVWe TOPMOHOB U
MeZIMaTOPOB UMMYHHOU CUCTeMBI, [IeCTBUe UX Ha HEePBHYIO, SHJOKPUHHYIO U Jpyrye CUCTeMBI
opraHu3sma.

122. T'eHeTMuUecKWe OCHOBBI HECOBMECTMMOCTH TKaHeld. [loHATME O TreHax M aHTUreHax
TMCTOCOBMECTUMOCTH.

123. Cucrema rnaBHoro komruiekca ructocoBMectumoctd (I'KI') desoBeka U >KUBOTHBIX.
Vctopusi OTKpbITHs, HarboJiee CyIleCTBEeHHbIe 3Tallbl, HOMEHK/IaTypa, pacriosioKeHre JIOKYCOB
A, B, C, D/DR, DP, DQ, E, F, G, Bf, C2, C4, BAT, TNF B 6 xpomocome.

124.  CTpyKTypa TpaHCIJIaHTALMOHHBIX aHTUreHOB KaccoB I u Il ¥ ux posib B MeKK/IETOUHBIX
B3aUMO/IENCTBUSIX.

125. Meroapl uccnefoBaHusi W TumnvpoBaHusi aHTureHoB ['KI' (ceposoruueckue, KaeTOUYHO-
onocpefioBaHHble). [IpakTueckue acekTbl TUMMPOBaHUs aHTUreHoB ['KI' B monysiiusix.

126.  buosornueckoe 3HaueHue cuctemsl I'KT'.

127.  V30aHTHWreHbl 3PUTPOLMTOB, CBs3b C 3a00/ieBaHMSIMH, peaKLWHd HeCOBMECTUMOCTH TPy
repe/IMBaHUsIX KPOBH.

128.  JlerKoLMTapHble aHTUTe€HBI.

129. 3HaueHve TI/IaBHOTO KOMIUIEKCA T'MCTOCOBMECTUMOCTHM  [JIsi  TPaHCIJIAaHTOJIOTUH,
yCTaHOBJIEHUSI TMYHOCTH, CyZeOHON MeULUHbI ¥ BeTepUHAPUU, aHTPOIOJIOTHH.

130. Tl'eHeTMyecKue acreKTbl aHTUTe/OreHe3a. XapakTep Hac/ae[0BaHUs CH/Ibl WUMMYHHOIO
OTBeTa, F'eHbl UMMYHHOI'O OTBeTa.

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

132.  TpaHcniaHTalMOHHBIN KIMMYHUTET.

133.  AyronoruuHasi, CUHreHHasl, a/JJOreHHass M KCeHOreHHas TpaHCIulaHTauuu. OddekT
CHUHTE€HHOTO MpeArouTeHHs (a/VIOreHHOW MHIUOULIUN) M €T'0 TeHeTUUeCKH KOHTPOIb.

134.  OcHOBHbIE TUMBI KJ/I€TOYHO-OMOCPEJOBAHHOW LIMTOTOKCUYHOCTU: LMTOTOKCHMYeckue T-
muMouutsl (T-kunnepsr), K-kneTku (aHTHTe/03aBUCUMasi K/IeTOUHasi [JMTOTOKCUYHOCTD), NK-
KJIeTKH (ecTecTBeHHble Kuiepbl), LAK-k1eTku (MMM(QOKUH-aKTUBUPOBaHHbIe KUJITIEPHI).

135. Tlpupoga >5(QeKTOpHBIX K/eTOK, peLenTopbl W MapKepbl, MPOUCXOXKIEHWe, CTaJuu
pasBUTHS.

136.  OcHOBHBbIe 3Tanbl HUTOTOKCUYECKOTO [JeMCTBUSL, MEXaHU3MbI LIUTO/IN3a K/IeTOK-MUILLIEHEN.

137.  LluTroTOKCHUecKasi akTUBHOCTb Makpo(]aros.

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

139.  Perynsuys akTUBHOCTH KUJIJIEPOB.

140. 3HaueHHWe LMTOTOKCMYECKUX peakUWid B  TPOTUBOOMYXOJEBOM, HWH(EKLMOHHOM,
TPaHCIIJIaHTAaLJMOHHOM UMMYHUTeTe.

141.  VI3sMeHeHUs] LIUTOTOKCUYHOCTHU MIPU Pa3IUUHBIX (popMax UMMYHOIATOJIOTHH.

142.  OmpepeneHve, UCTOPUs OTKPBITUS, cucTeMaTu3auus. Pabotel [1.MesjaBapa u 1. I"amieka.

143.  VHAyKUus TO/IepaHTHOCTY B HEOHATa/IbHOM U B3POC/IOM COCTOSIHUU.

144.  T- u B-TOJIepPaHTHOCTS.

145.  YcnoBus ¢GopMHUpOBaHUS M TOAJEp)KaHWs eCTeCTBEHHON TOJIEPAHTHOCTU ee CBsi3b C
JieneLiiell M aHepruen KJI0OHOB.

146.  VckyccTBeHHasi TO/IEPAHTHOCTH: 1TOC/Ie 00/TyUeHus], 1eKapCTBeHHO-UHAYIIMPOBaHHas!.

147.  YcnoBusi OTMeHbl ToOslepaHTHOCTH. "CpbIB" ayTOTOJIEPAHTHOCTU U ayTOUMMYHHbIE
HapylLleHus.

148.  Ponb reHorura B MHAYKLMW TOJIEPaHTHOCTH.

149.  IlpakThueckoe 3HaUeHUe TOJIEPAHTHOCTU.

150.  Wcropuueckue acriekTbl. Posib 0TeUeCcTBeHHbBIX yUYeHbIX, BKag V.M. MeuHukoBa.

151.  VIHCTpPYKTWBHBIE U Ce/leKTHBHbIE TEOPUH HIMMYHUTETa, 000CHOBaHUeE.

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

153.  CenekrtuBHas Teopus H. EpHe.
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154.  KnoHanbHO-Ce/eKI[MOHHasi Teopuss M.bepHeTa, ee 3HaueHWe [Jid COBPeMeHHOU
WMMYHOJIOTUH.

155.  Teopusi UMMYHOJIOTHYECKOW CeTH, UANOTUIT-aHTUHUJUOTUITUeCKOe B3aUMO/IeliCTBUe.

156.  Kputnueckui aHaiu3 TeOpUM UMMYHUTETA.

157.  ®usoreHe3 UMMYHHUTETA.

158. VmmyHuTer y 0eCnoO3BOHOUHBIX — TyMOpajbHble U K/€TOUHble (aKTOphI, (aromuros,
3auaTKy CrelU(pruUeCcKMX UMMYHHBIX TIPOLIECCOB, POJIb MOJIEKYJT aAire3Un, TeKTUHOB.

159.  3apokzeHue aHTUTeHCIel[M(HUUecKOro pacro3HaBaHUsl U afjaliTUBHOTO UMMYHHOTO OTBeTa
—  TPOUCXOXK[eHue cyrepceMeicTBa MMMYHOT/I00Y/TUHOB, V-reHos, aHTUTeJl,
a@HTUIeHPACIIO3HAIOLMX PeLielITOPOB.

160.  ®opmupoBaHue rporecca rnpe3eHTaluu aHTUTeHOB — IPOMCXOJKJeHre MOJIeKYJI TJIaBHOrO
KOMIUIEKCA  TMCTOCOBMECTUMOCTH,  3BOJIIOLIMA  IIPOL|eCCMHIa  aHTUIeHOB,  CUCTEMBI
KOCTUMYJISILIU.

161.  DBosOLMSI CUCTEMbI MMMYHUTETa Yy TI0O3BOHOYHBIX — OpraHbl M K/JI€TKA WMMYHHOU
CUCTeMbI, TUMYC, CyMKa ©@abpuLivs ¥ [pyrye LeHTpabHble TUM(POUIHbIE OPTaHbl U CTPYKTYPBI.

162.  OBostoLusi KJIETOYHOTO M T'yMOPa/JbHOIO WMMYHMUTeTa, TPOTUBOMHGEKI[MOHHOW WU
TIPOTHMBOOITYX0JIEBOM 3alllUTHI.

163.  YHHKanbHOCTb UMMYHHBIX MTPOLIECCOB U UX 3BOJIIOLMOHHBIE UCTOKH.

164.  ®opmupoBaHue (HaKTOPOB aHTUrE€HCHELU(PUUECKOr0 aJanTUBHOTO HMMYHUTeTa B

9BOJIFOLIUH.
165.  OHTOreHes cuctemMbl UMMYyHUTeTA.
166.  dopMupoBaHMe B OHTOreHe3e MHEJOWJHBIX M JUM(OUAHBIX PSZIOB reMoriod3a — poJib

KeJITOUHOT0 MeIlIKa, [ledyeHH SMOPHOHOB, TUMYCa, KOCTHOTO MO3Ta.

167. Muwrpauyy K/IeTOK HMMYHHOM CHCTeMbl B OHTOreHe3e: IlepeMelleHUs] CTBOJIOBBIX
KPOBETBOPHBIX K/IeTOK, BOJIHBI 3aCe/leHUsI TUMYCa U SMUrpalyy T-K/IeToK U3 TUMyca.

168.  N3meHeHMe peakIuM JUMQOLIMTOB Ha CTUMYJSALMIO B TIPOLjecCe OHTOTeHe3a —
COOTHOILIeHUe Npo/v(epaLy U aronro3a, aHeprui ¥ UMMYHHOTO OTBeTa.

169.  VIMMyHHBbIe NpoLiecChbl B MepUHATa/JIbHOM Meprojie — IepecTPOrKU B UMMYHHOM CUCTEME,
(opMHUpOBaHWe OCHOBHBIX TUIIOB MMMYHHBIX IPOLIeCCOB, (pOPMHMpOBaHME K/IeTOK MaMsATH K
OCHOBHBIM aHTUTeHaM cpeJibl 0OMTaHuUsl, aBTOHOMM3aLUsl Tieprepruyeckoro 3BeHa MUMMYHHOU
CUCTEMBI.

170.  CrapeHve WMMYHHOW CHCTeMbl — WHBOJIIOLMS THUMyca U (DaKTOphl, ee BbI3bIBAIOLIME,
JWHAMUKAa TODMOHOB THMYyCa, I[UTOKMHOB, Bo3pacTHoW maucObamanc Thl/Th2-perynsum
VMMYHHBIX TPOLIeCCOB, CTapUeCKU UMMYHOZe(ULIUT U ero Mmoc/aeCTBUS.

171.  UucTonuHelHbIe )XUBOTHbIE, MOJIyYeHHe, XapaKTepUCTHKaA.

172. Mbmuu c BpoxzgeHHbiMu (Nude, NOD, SCID, NZB wu pap.) ¥ HHAYLMPOBaHHBIMHU
MMMYHOeULIUTaMU.

173.  T'HOTOOUOHTHI.

174.  TpaHCreHHble >KUBOTHbIE U J>KUBOTHBIE C T'eHETHMUECKHMM HOKayToM. VX ocobeHHOCTH,
WCIIO/Ib30BaHUe [I/IsT  pellieHns (yHJAMEHTalbHBIX M TIPaKTUYeCKd 3HAauMMBIX TpobsiemM
MMMYHOJIOTHH.

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

176. MopenbHble cuCTeMbl [JI U3Y4eHNs peakLii BPOXKAeHHOIO0 UMMYHHUTeTA.

177.  TlpuMeHeHMe MOJie/IbHBIX CUCTEM /I aHaiv3a (YHKLUM CTBOJIOBBIX KI/IETOK, peakLyi
CyMOpPasibHOI'O U K/IETOYHOI0, B T.4. TPAHCIUIAHTALIMOHHOI'O, UMMYHUTeTA.

178.  Wcrnionb3oBaHWe MOJeNbHBIX CUCTeM [Jisl TIOWCKA, CO3/aHUSl M W3yueHHs MeXaHU3MOB
JeNCTBUS IMarHOCTUYeCKUX U UMMYHOTPOITHBIX UIMMYHOMO/Y/IUPYIOIINX Tpernaparos.

Ta6mna 7 — Kpurepuu orjeHKH c)opMHUPOBAHHOCTH KOMITETeHI{HI

Koj v HaMeHOBaHMe WHIUKATOpa AOCTU)KEHUST KpuTepuu otieHrBaHust cOpMUPOBAaHHOCTH
KOMIIeTeHLIUU KOMIeTeHLMM (YaCTH KOMITeTeHLIUN)
(4acTu KOMMOETEeHIIUM) Ha 6a30BOM ypOBHe

o1




COOTBETCTBYeT OL|eHKe
«yzoByeTBopuTenbHO» 50-64% ot
MaKCUMaJIbHOTO Oasia

3HaTh: MeETOAbl KPUTUUECKOTO aHaau3a M OLeHKHU
COBPEMEHHBbIX Hay4HbIX [JOCTM)KEHHH;  OCHOBHBIE
TIPUHLIAIIBI KDUTHYECKOTO aHa/Iu3a.

YMeThb: monydaTb HOBble 3HaHHs Ha OCHOBe aHa/IM3a,
CUHTe3a | JIp.; cobupaTh 1 0000111aTh AaHHbIE 110
aKTya/bHBIM HAyuHbIM TpobeMaM, OTHOCSIIMMCS K
npodeCcCHOHALHOM  00/1aCTH; OCYIIIEeCTBJ/IATh  TTOMCK
vH(OpMaLMKY U pellieHU Ha OCHOBe J1eHCTBUM,
5KCIepUMeHTa U OIbITa.

Bnagerts: HcCiefloBaHUEM npobieMbl
ripodecCMOHa/IbLHOM IesiTe/TIbHOCTU C TIPUMeHeH’eM
aHaJiM3a, CHHTe3a U JIPyruX MeTO/I0B UHTeJIeKTyalbHOU

JesITeNTbHOCTH; BbISIB/IEHHEM npobJsiem u
WCTIO/Ib30BAaHMEM  afIeKBaTHbIX ~ METOJIOB  [JI1 WX
pelLleHus;

J€eMOHCTPUPOBaHMEM OLIEHOUHBIX CY>KJEHUM B pellieHUU
ITPO0OIEMHBIX TTPO(eCCHOHABHBIX CUTYaIUi.

BJlafieeT MaTepuasoM o TeMaM
JCLIUTUIMHBI, HO UCIIBITBIBAET 3aTPYAHEHUSs
B TIOMCKe W aHaiu3e uWHOpMaLUKU is
pellieHUs1 TIOCTaBJIEHHOM 33/ayd W TIpU
oopm/ieHHH pe3y/bTaTOB TOCMEPTHOIO
JIMarHOCTUYECKOr0 obciemoBaHUs
JKUBOTHOT'O B TIPOTOKOJI€ BCKPBITHSI.
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