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Pasznen 1. OBIIME METOANYECKHUE YKA3ZAHUS 110 U3YYEHUTIO
JANCHUITJINHBI

Huctumnaa «IMMyHONOTHs» OTHOCHUTCS K 0a30BOW (00s13aTebHOM) YacTu
npodeccuonansHoro 1ukia OOIL. MeTtoauyeckue yka3zaHus 1Mo JaHHOW AUCIMILIAHE
COCTaBJICHBI B COOTBETCTBUU ¢ TpeOoBaHusiMu DenepanbHoro 3akoHa Poccuiickoii
Odeneparuu ot 29 nekabps 2012 r. N 273-03 «O6 obpazoBanuu B Poccuiickoit
Oenepann»; mnpukaza MwuHHCTepcTBa 00pa3oBaHusi U Hayku Poccuiickoi
@enepaunn ot 19 nekabps 2013 r. Ne 1367 «OO0 yrBepxnenun Ilopsaka
OpraHM3alii W  OCYNIECTBJICHHS  OOpa30BaTE€IbHOW  JEATEIBHOCTH IO
oOpa3oBaTeNbHBIM  TpOrpaMMaM  BBICIIETO  00pa3oBaHUs -  [porpaMmam
OakanmaBpmaTa, MpOrpaMMaM  CHCIUAIATETa, MpOorpaMMaM  MarucTpaTypbD»;
®denepalibHOTO  TOCYJApPCTBEHHOTO  O0pa3oBAaTENbHOTO  CTAaHJapTa  BBICIIETO
oOpazoBanusi o Hampasienuto noarotoku 06.03.01 buonorus, yTBepkIeHHOTO
npuka3zoM MunuctepcTBa oOpasoBanusi u Hayku Poccuiickoit ®eneparu Nel172 ot
«20» okTsa6ps 2015 rona.

1.1. leau u 3202494 JMCIUILTHHBI

[lenpto oCBOEHUSI ~ AUCHUIUIMHBL «VIMMyHONOTHS» SBISIETCS HU3Y4YEHUE
CTpOCHUS U (PYHKIITMOHUPOBAHUSI CUCTEMbI UMMYHUTETA B HOPME U MATOJIOTHH.

[Tponiecc m3yueHusi TUCHMIUIMHBI HAMpaBJIeH Ha (OPMHUPOBAHUE CIICAYIOIINX
KOMITETEHIINM:

Oo0wmekyabTypHbIX komnereHuui (OK):

OK-6: cnocoOHOCTBIO paboTaTh B KOJUIEKTUBE, TOJEPAHTHO BOCHPUHUMAs
colMajbHbIe, ITHUYECKHUE, KOH(DECCUOHAIBHBIE U KYJIbTYPHBIC Pa3InUUs

OK-7: crnocoOHOCTBIO K CaMOOPTaHU3AIMKN U CaMOOOPa30BaHUIO.

Oob6menpodeccnonanbubix komnerenuni (OIIK):

OIIK-2: crnocoOHOCTBhIO HCIONB30BAaTh JKOJOTMUYECKYI0 TPaMOTHOCTh U
0a30BbIC 3HAHUS B 00J1acTH (DU3UKU, XUMUH, HAYK O 3emMJie U OMOJIOTHH B )KU3HEHHBIX
CUTYaIMsIX; MPOTHO3UPOBATH MOCIIEACTBHUS CBOEH MPOPECCUOHAIBLHOMN JeATEILHOCTH,
HECTH OTBETCTBEHHOCTbH 3a CBOU PELICHUS;

OIIK-5: cnocoOHOCThIO NPUMEHSATh 3HAHWE TMPUHIMIIOB  KIETOYHOU
OpraHu3alui OUOJOTUYECKUX OOBEKTOB, OMOPU3NYECKUX U OMOXUMHUUYECKUX OCHOB,
MEMOpaHHBIX MTPOLIECCOB U MOJIEKYJISIPHBIX MEXAHU3MOB JKH3HEICSITEILHOCTH;

OIIK-14: crocoOHOCThI0O U TOTOBHOCTHIO BECTH JUCKYCCHIO IO COLMAIBHO-
3HAYUMBIM MTpoOIeMaM OMOJIOTUN U HKOJIOTHH.

IIpodeccnonanbubix komnerenuuni (I1K):

ITK-2: crnocoOHOCTBIO MPUMEHATHh HA MPAKTUKE NMPUEMbl COCTABJICHUS HAyYHO-
TEXHUYECKUX OTYETOB, 0030POB, aHATUTHUYECKUX KapPT U TMOSCHUTEIHHBIX 3aMHCOK,
W3JIaraTh U KPUTUYECKU aHATM3UPOBATH MOTydaeMyto HHGOPMAIINIO U TIPEICTABIIATh
PE3YNbTATHI TTOJIEBBIX U JIAOOPATOPHBIX OMOJIOTUYECKUX UCCIIECIOBAHUN.



B pesynbTaTe n3ydeHusi TUCIUILTAHBI CTYICHT TOJKEH:
3unamn:
- 0 3AIUTHBIX CHCTEMaX OPraHU3Ma;
- 0 JOUMMYHHBIX MEXaHU3MaX UMMYHUTETA;
- 0 KOMIIOHEHTaX UMMYHHOM CHUCTEMBbI;
- 0 MEXaHU3M€ B3aUMOJICUCTBUS KJIETOK B UIMMYHHOM OTBETE;
- 00 aHTHUre€HaX U aHTHUTEJIaX.
Ymems:
HCIIOJIh30BaTh TEOPETUYECKHE 3HAHUS 00 WMMYHHTETE W 3alllUTHBIX
CHUCTEMax OpraHu3Ma
JUTSL pEIICHUS PA3JIMIHOTO POJIa OMOTEXHOJIOTHIECKUX 3a/1ad.
Bnaoemy:
0a30BBIMU MIPEICTABIICHUSIMHU 0 CTPOCHUU u OCHOBHBIX
3aKOHOMEPHOCTSX JACATEIbHOCTH HMMYHHOM CHCTEMBI.

1.2. buGauorpadpuyecknii CNUCOK:

a) OCHOBHAs JMTEepaTypa
1. XautoB P.M. UmmyHnonorus. M.: I'90TAP-Menaua, 2013;

2. XautoB P.M. HmmyHomnorus: cTpykTypa U (QYHKIUA HUMMYHHOU
cucteMbl. M.: I DOTAP-Menua, 2013;
3. KoBanpuyk JI.B., T'ankoBckas P.A., MemxkoBa P.A. Knunnueckas

MMMYHOJIOTHSI M aJJIeprojiorusi ¢ ocHoBamu oOmed ummyHosiorun. M.: 'DOTAP-
Menus, 2011;
4.  Spumun A.A. Ummynomnorus. M.: T'OOTAP-Menua, 2010.

0) JOMOJIHMTEIbHASA JIUTEpaTypa
ITerpoB P.B. UmMmmyHonorusi.  M.: Menuiuna, 1987;
I'anaktnonos B.I'. Nmmynonorus. M.: Axanemust, 2004;
XautoB P.M. Nmmynonorus. M. I'SOTAP-Menana, 2006;
Apunun A.A. OcHoBbl uMMyHOJIOTHH. M.:  Menuuuna, 1999;
[Ton Y. Ummynomnorus ( 3 T). M.: Mup, 1987,

6. KonnpareeBa N.A., Apunun A.A. [IpakTUKyM 10 UMMyHOJOTHUH. M.:
Axanemus, 2004,

abrwnE



1.3. Pacnipenesienne yueOHOro BpeMeHH

Ne HaumenoBanue moxyJisi (pa3aesa) B Tom unciae
n/n JUCIUIIIINHBI Bceero | Jlekuu | Jlao. | [Ipak | CP
gac. H 3aH. T. C
3aH.

Moayns 1. O6mire MexaHu3Mbl HMMYHHUTETA

1. | Tema 1.1. NmmyHuUTET. OBOIIOLUS

UMMYHUTETA.
NmmyHonorust: BO3HHUKHOBEHHUE u
pazButHe. Teopun IMMyHHTETA.
2. | Tema 1.2. 3amuTHBIC CUCTEMBI OpPraHU3MA. 54 3/2* | 2/3* | 4/0* | 45/
BpoxaeHHbIE ~ UMMYHHUTET. dakTopsl 49*

BPOXKIACHHOIO UMMYHUTCTA.

3. | Tema 1.3. CtpykTypHas ¥ GyHKIHOHATbHAS
OpraHu3alysi IMMYHHOU CHCTEMBI.

4. | Tema 1.4. IMMyHHBIII OTBET, OCHOBHBIE
IPOSIBJICHUS U MEXaHU3Mbl HMMYHHOI'O
OTBETA. AHTUTEH-  MpEACTaBISAIOLINE
KJIETKH. LITUTOKUHBI.

Mopynsb 2. Perynsiust UMMYHHOTO OTBETa

5. | Tema 2.1. I'ymopalibHbII1 UMMYHHBII OTBET,
B3auMozeiicteue B- u T-mumdoruToB u
AHTUI'€H- MPEJCTABIIAIOINX KIETOK IIPH €T0

OCYIIECTBICHUH
6. | Tema 2.2. AuTUreHsl. AHTHTENA. 54 3/2% | 2/3* | 4/0* | 45/
7. | Tema 2.3. ImmyHonoruueckas mnamsitb M 49*
BTOPUYHBIN UMMYHHBII OTBET.

MMMyHOOrn4yeckas ToJIepaHTHOCTb.

8. | Tema 2.4. Perynauus UMMYHHOTO OTBETa.
Baknunanus. NmMmyHoaepuutHbIe
COCTOSHHUSIL.

Hroro | 108 6/4* | 4/6* | 8/0* | 90/
98*

* B ckoOKax yKa3aHbl Yachl JJIsl CTYACHTOB C COKPAIIEHHBIM CPOKOM O0y4eHUsI

Pasnen 2. COJEP)KAHUE YUYEBHBIX MOAYJEN JUCHUTLIUHBI
N METOAUYECKUE YKA3ZAHMUS 110 UX U3YUYEHUIO

2.1. Moayas 1. O01mue MexaHu3Mbl HMMYHHUTETA

Tema 1.1. HNmmyHuter. UMMyHOJIOTHSI: BO3HMKHOBEHHE W PpPa3BHTHeE.
Teopun uMmmyHHTETA.

Bo3HrMKHOBEHHE W pa3BUTHE MMMYHOJOTHUH. McTOprueckue srTambl pa3BUTHUSA
uMMmyHousioruu. Pa6otsr 3. JlxenHepa. OCHOBOIMOJIOKHUKY HAYYHOH UMMYHOJIOTUU -
JI. actep, 3. bepunr, P. Kox. Bo3HukHOBeHHEe HEMHPEKIIMOHHON UMMYHOJIOTHH -
N.N. Meunuxos, I1. Opnux, XK. bpone, H.H. Yucrosuy, K. Jlanamreitnep u ap.
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TpaguUMOHHOE  ONpPEACIEHWE  HMMYHUTETA.  DHOJOrMYECKUH  CMBICI
UMMYHUTETA W OHUOJIOTMYECKOE COJepkKaHUE HMMYHOJIOTMU. Ponb poccuiickux
ydeHbIX B pa3Butun uMMyHojorun (.M. MeunukoB, H.®. lamanes, A.A.
Makcumos, C. Metansuukos, JI.JI. 3uns6ep, I1.H. Kocskor, A.A. Ano, P.B. Iletpos
U JpyTue).

OcHOBHBIE 3Tanbl U HANpPaBJICHUS PA3BUTHS COBPEMEHHOW HMMMYHOJIOTHHU.
Co3naHve ¥ NPUMEHEHHE BAaKUMHBI, CTUMYJISIUS UMMYHUTETa NMpU WHQOEKIUX,
MCKYCCTBEHHbIE aHTUT€HBI U BAKIIUHBI.

Teopun ummynurera. ICTOpUYECKHil aclIeKT HHCTPYKTUBHBIX U CEJIEKTUBHBIX
Teopuii UMMyHuUTeTa. Teopust OokoBbIX Heneit I1. Dpnuxa. UHCTpyKTUBHAS TeopHs
[Tonunra. Teopusa ecrectBeHHoro ordbopa H. Epne. Teopus nenpsmoii marpuusl O.
bepuera u ®. ®ennepa. KnonansHo-cenekimonnas teopusi . bepuera. O0bsicHeHHe
MMMYHOJIOTHYECKUX ()€HOMEHOB C MO3UIINU KaXKIOU TEOPHUH.

Tema 1.2. 3ammuTHble cHCTeMbI OpraHu3mMa. BpoxaeHHbIi UMMYHHTET.
dakTOpbl BPOXKAEHHOT0 HMMYHHUTETA.

[lonsitue o HecnenupUYECKUX U CHEMUPUUYECKUX (MMMYHOJIOTHYECKHUX )
¢dakrtopax 3amuThl opraHuzMa. Hecneuumduueckue ¢akTophl  3alIUTHl U
PE3UCTEHTHOCTH OpraHu3Ma: 0apbepHbIE CTPYKTYPhI KOXKHU M CIM3UCTBIX 000JIOYEK,
OaKTEepULUUIHOCT, (EPMEHTOB U COKOB, BOCHAJIUTENBHBIE PEAKIMH, KOMILJIEMEHT,
JIU30LUM, UHTEPPEPOH, B-T13nHbI, arountos u Apyrue.

Crneunduueckue (pakropsl 3amiuThl. KieTouHblid 1 TyMOpPaJIbHBIA UMMYHUTET.
Bunet wMMmyHuTeTa Yy  pasiMYHBIX  MPEACTABUTENCH  JKMBOTHOTO  MHpA:
KOHCTUTYIIMOHAIBHBIN (BPOKJICHHBIN) U MPUOOPETEHHBIN (aKTUBHBIN U MAaCCUBHBIN)
U T.]I.

Tema 1.3. CrpykrypHasi u (yHKUMOHAJIbHASI OPraHU3auus UMMYHHOWM
CHCTEMBI. JBOJIIOIUSI MMMYHHTETA.

JIumbouaHbie opraHbl, TKAHU U KIETKH UIMMYHHOU CUCTEMBI. [leHTpasibHbIe 1
nepudepudyeckue opraHbl MUMMYHHOM cucTeMbl. CTpyKTYpHO-(PyHKIIMOHAJIbHbIE
oTHOWEHUS. TUMyC U €ro LHeHTpalbHas pojib B UMMYHHUTETE. MICTOpUS N3ydeHMUS.

Koctueiit  mo3r. Cymka ®abpumnmyca. ['pynmoBeie  numdaruueckue
dbommukynel  (meiiepoBbl  Onsimiku).  Jlumdaruyeckue y3nel. Cene3enka. Kposb.
Knerkn uMmyHHON cucTtembl. Tumyc3aBUCHUMBbIA MyTh pa3BUTHS T-TuM(OUMTOB.
TumycHe3aBUCHUMBIA MyTh pa3BuTus B-numdouuros. T- numdbouutsel U ux
cyononynauuu. B-muMpouuTsl U X cyonomnymsiuu.

OBomionMsi MMMyHuUTeTa. @DujgoreHe3 UMMYHHOro oTBera. PazBurtue
MMMYHOJIOTHYECKOM PEaKTUBHOCTH B (usiorenese. OBoJoUMS  JTUMGOUIHON
cucteMbl. CTBOJIOBast KpOBETBOpHAs KiieTKa U ee nuddepenunpoBka. DopMupoBaHue
u  guddepenmupoBka T-, B- u  A-KIETOYHBIX  CHCTEM.  DBOJIOIHS
MMMYHOTJIOOYJIMHOB.

OHTOreHe3 MMMYHHOTO OTBeTa. PazBUTHE MMMYHOJOTMYECKON PEAKTUBHOCTHU
B oHTOreHe3e. CTaHOBJIEHHE MMMYHHUTETa B 3MOpHOHAIBbHOM mepuone. Pasputue
TUM(OUTHBIX OPTAHOB.



CocTaB ¥ cTpOeHHUE IIEHTPAIbHBIX OPTaHOB UMMYHHOU CUCTEMBI. DMOpPHOTEHE3
KOCTHOTrO Mo3ra u Tumyca. CoctaB M CTpoeHHE NepUuPepUuecKUX JTUMQPOUIHBIX
OpraHoOB, PEUUPKYIISIUS TUMEPOIUTOB.

CraHoBlI€HHME AHTUTCHHOM CTPYKTYphl TKAaHEH MO3BOHOYHBIX B XOJE
smOpuoreHe3a. Crapenue. MMMyHHass HemocTaTO4HOCTh. MIMMyHOreHermueckue
OCHOBBI cTapeHus. [IprunHBI 1 MEXaHW3Mbl HApPYLIICHUS UMMYHHUTETAa B CTAPOCTH.
Bo3MmokHbIE ~ MeXaHU3MBl  BpPOXKICHHOrO  (MEPBUYHOTO)  UMMYHOJAE(UIIUTA.
Knaccudpukanus. Bpoxnenusie aeexTsl (aromuTapHO CUCTEMBI M CHUCTEMBI
KOMILJIEMEHTA.

Tema 1.4. WMMyHHBIH OTBeT, OCHOBHbIE TMPOSIBJICEHUS U MeXaHU3MbI
HMMYHHOI'0 OTBETa. AHTUT€H-TIPEACTABJIAOIINE KJIeTKH. [LIUTOKUHBI.

DOddexropHpie MeXaHW3MbI UMMyHHUTETa. Ponbh I1UTOTOKCHYecKuX -
TUM(OIMTOB, AaKTUBUPOBAHHBIX MakpoharoB, 503UMHO(DUIOB, HEUTPOUIIOB,
0a30puIOB W JpYrux THUMOB KIETOK. Ponb mporeonuTuueckux ¢(HEepMEHTOB U
PETYJISTOPHBIX OEJTKOB B peajn3allid HWMMYHHBIX pEaKIMi, BKJIIOYas CHUCTEMY
koMmrieMenTa. Penenrropsl T- u B-numdonuroB. MeauaTopbl 1 TOpMOHBI UMMYHHOM
CHUCTEMBI.

B3aumopencTBre KIIETOK B UMMYHHOM OTBETE.

Addepentnsiit stan. Pons penentopnoro amnmapara T- u B-numdonuros B
pacro3HaBaHUM aHTUTEHA U ydyacThe Makpodaros B nmepepabOTKe aHTUTEHA.

[entpanbubiii 3Tan. ['ene3 u mexanusm B3aumojercteust T- u B-numdouutos
B nepudepuueckux opraHax UMMYHHOM cucCTeMbl. OCHOBHBIE 3Tallbl KJIETOUHBIX
peakui, MPOUCXOIAIINX B TUM(POUIHBIX OpraHax.

Oddepentnslii sTan. Peanuzanus 1 noHsATHE 00 UMMYHOJIOTUYECKOU MaMSITH.
Posb B3aumMopencTBUS KJIETOK MPU MEPBUYHOM W BTOPUYHOM MMMYHHOM OTBETE.
Perynsiuusa nummyHonos3a. CBsi3b UMMYHHOU, SHJIOKPUHHOW W HEPBHOW CHUCTEM B
MOJIEPKAHUU TOMEOCTA3a.

TpexknerouHas cuctemMa B3auMOAEHUCTBUS. [[BOMHOE paclio3HaBaHKE.

2.1.1. MeToauyeckue ykazanus no uzydenuro Moayas 1.

Ha camocrostensHOe u3yueHue coaepskaresibHo yactu Moayns 1 oTBoguTcs
45 (49) wyacoB yueOHOro BpemeHHW. llocie wu3ydeHHs MaTepuayia MOMYJIS
L[E€JIECO00Pa3eH CAMOKOHTPOJIb YPOBHS 3HAHWM. MPOWINUTE COOTBETCTBYIOLIUN TECT,
OTMETHUB MPABUILHBIE OTBETHI

2.1.2. Boripochl AJ11 CAMOKOHTPOJIsI YPOBHS 3HaHuii mo Moay.io 1

1. Hecneunduueckue (pakTopbl 3alIUTH U PE3UCTEHTHOCTH OpPTaHU3Ma.
2. ®arouuTos.

3. KitleTrouHblii UMMYHUTET.

4. I'ymopabHbIii HMMYHUTET.

5. Buael ummyHurera.



6. Jlumdounanas cucrema.

7. B3auMoieiicTBrE KJIETOK B UMMMYHHOM OTBETE.
8. T-muMOIUTHI.

9. B-nmumpouuTsl.

2.1.3. 3apanusi 1 nyisi caMoCcTOSITEILHOM padoThl Mo MoayJaio 1

BI)I6€pI/ITC OJIMH HMJIM HECKOJIBKO IIPAaBUJIBHBIX OTBCTOB.

1. Aemop K./'lOHCl]leO'CQJZ@KI/;MOHHOIZ meopuu umMmynumema.

1.  Epue H.

2.  Opnux II.

3. Menagap II.
4.  bepner ®.

2. Aemop hacoyumapnou meopuu UMMYHUMEMa.:

1. bepner O.
2.  Epue H.
3. DOpmux II.
4, Meunukos U.HU.
3. Aemop 2ymopanvHoU meopuu UMMYHUMEMA:
1. bepner O.
2.  Epne H.
3. Meunukos U.W.
4, Ipaux II.
4. Ecmecmeenno npuoopementviii UMMYHUMen.
1.  Tlocne BBeACHUS UMMYHHBIX CBIBOPOTOK
2. IocTuH(peKIUOHHBbII
3. [TocTBaKIMHAIBLHBIN
4. TpaHcmianeHTapHbIA

5. Uckyccmeenno npuobpemennviil UMMYHUMem.

1.  Tlocie BBeieHUSI HMMYHHBIX CHIBOPOTOK
2 [TocTHH(pEKITMOHHBIH

3. IMocTBaKIMHANLHBI

4 TpaHcmaueHTapHbIN

6. AkmueHblU UMMYHUmMEm.!

1. [Tociie BBeACHUS MMMYHHBIX CBIBOPOTOK
2. ITocTBaKMHAJNBLHBIN
3.  TpancnnaneHTapHbIN



4. HocTuHeKIUOHHBIN

7. Ilaccusnoii ummynumem:

1. Ilocsie BBeieHUsI HMMYHHBIX CHIBOPOTOK
2. IlocTBakIMHAIBLHBIN

3. TpaHcmianeHTapHbIH

4. [TocTUH(EKITMOHHBIHI

8. Ilpuobpemennulll UCKYCCMBEHHbII AKMUBHBIL UMMYHUMEN.!

1. [Tociie BBeneHU AHTUTOKCUYECKOM CHIBOPOTKHU
2. ITocTBaKIMHAJABLHBIN

3.  TpaHcmnarneHTapHbINA

4. [TocTrHbEeKIIMOHHBII

9. Ilonoyennubim aHMUSEHOM AGIACMCA:
1. benok
2. HyxnennoBas kuciora
3. IHoancaxapun
4. Jlunun

10. Tumycnezagucumvie anmuceHbl 6bl3616AIOM UMMYHHBIU
yuacmuu:
Heiitpoduiios
T—mumponuToB
D03uHOPUIOB
B-numdouuton

Hwnh e

omeem

npu

11. Tumyczagucumvle anmuzensl 8b13618A10M UMMYHHBIU OMEENm NPU YUACHUU:

1.  He#itpoduios

2 B-nmumdouurton
3. Do3uHO(hUIOB

4 T—aumdpouurton

12. Cneyuguunocms 6€1K08020 aHmueeHa onpeoensemcsi:

1. Bricokoi MOJIEKYISIPHOM Maccou

2.  IlepBH4HOIi MOC/I€A0BATEIBLHOCTHH) AMUHOKHUCJIOT
3. Cnoco0OoM BBeICHHUS aHTUTCHA

4, TpeTn4HOM CTPYKTYPOIl MOJICKYJIbI

13. Vxaorcume KlemkKu, He umerouue aHmuceHoe cucmocoemecmumocmu.

1. JPUTPOUUTHI

2 JIeNKoIUTEI
3. TyuHble KJIeTKH
4 JIumdoruTe



14. K pakmopam Hecneyuguueckoti pe3ucmenmuocmu OmHOCAM:

1. daronuros

2. JInzouum

3. KoMmmiement

4. HopmajabHyw MHKpoQI0py

15. Buonozuueckue scudkocmu, 8 KOMOPbIX COOEPHCUMCSL TUZOYUM:

1. Caesnbl

2. TkaneBasi KUAKOCTH
3. Cualona

4.  CpIBOpOTKA

16. Unmepgeponvl:
1. Ipoayuupyrres pudpodaacramu u T-mumdounramu
2. Ipoayuupyrorcs JenKouuTaMu
3. O6s1a12a10T TMMYHOMOAY/JIMPYKOIIMMHU CBOICTBAMM
4, O6a1a10T BUA0BOM crienu(PUIHOCTHIO

17. Oxapaxmepu3zyiime ummyHo2no0yiun knacca M:
1.  Cau3bIBaeT KOMILIEMEHT
2.  IlpoxomuT uepes MIalEHTY
3. Ilentamep
4, HNwmeeT 2 neHTpa CBA3BIBAaHUSA AHTUTCHA

18. Oxapaxmepu3sytime ummyno2n06yaun knacca G:
1.  Caa3biBaeT KOMILIEMEHT
2.  AxTtuBupyer (paronuros
3.  IlpoxoauTt yepe3 MIAlEHTY
4.  ObecrnieunBaeT MECTHBIA UMMYHUTET

19. Oxapaxmepu3sytime cekpemopHbiil UMMYHO2I00VIUH Klacca A:

1. O6ecneunBaeT MeCTHbIIi HUMMYHUTET
2.  SIBnsercs meHTaMepoM

3.  Conep:KuT CeKpeTOPHbI KOMIIOHEHT
4. [TIpoxoauT yepes mianueHTy

20. Oxapaxmepu3zyiime ummyHno2100yaun kiacca E:
1.  CBs3bIBacT KOMIUICMCHT
2. YyacTByeT B aHAPUIAKTHYECKON peakiuu
3. YcummBaer daromnuro3
4, Oobaanaer UMTOPUIBLHOCTHIO
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21. Ocnoéuyro ponv 6 PopmMupo8aHuu MecmHo20 UMMYHUMEMAa CAUUCTNbIX
uepaom UMMYHO2I00YIUHbL:

1. Kinacca C
2. Knacca M
3. Knacca D
4, Kaacca A

22. K ummynokomnemenmubim Kiemram OMHOCAMCA.
1. Jlum@pouuTsl
2. TpomOOLUTHI
3.  Makpodaru
4.  TyuHsle KIETKH

23. Knemku, yuacmsyrowjue 6 UMMYHHOM omeeme:
1.  T-xkwuiepsbl
2 T-xeanepsl
3. Makpodaru
4 B-aumdouutsi

24. B ¢opmuposanuu Hecneyuguueckou pe3ucmenmHoCmu Yyuacmeyom
KIemKU:
T—xumnnepsl
Maxkpodaru
B-nmumdouuTs
EcrecTBeHHBIC KMJLJIEPbI

Hwnh e

25. DazoyumapHoti akmusHOCMbI0 001A0AI0M KIeMKIU:
1.  Monouur
2.  HeiiTpodun
3. AuabBeosisipHbIii Makpogar
4. Dputpouur

26. K maxkpogpacam omuocsam:
1. MoHnouut
2. AJIbBeOJISIpHBII Makpodar
3. KyndepoBckue KieTKH ne4eHu (3Be3149aThbie JHI0TEJIHOUNTHI)
4. Heittpodun

27. DenomeHbl UMMYHHO20 OmMBema, 6 KOMOPbIX NPUHUMAIOM Yydacmue
aumMehoyumai:
BripaboTka aHTHTE
Kuniiepnas pynkuus
NmmyHoI0THYecKas NAMATH
BripaboTka 6e1K0oB ocTpoit (ha3sl

PowbdE
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2.1.4. 3ananus 2 1j1si caMOCTOSITEILHON padoThI

1. CtpykTypHas opranu3anys UMMYHHON CUCTEMBI

2. IlepeunciuTe 3Tarbl UMMYHHOTO OTBETa

2.2. MoayJib 2. Peryisiuusi MMMYHHOIO OTBETa

Tema 2.1. T'ymopajbHblii MUMMYHHBI# OTBeT, B3aumojeiictue Bu T-
JUMGOUMTOB M AHTUICH- NMPEACTABISIOIIUX KJETOK IPH €ro OCylleCTBJICHHH.
Oranbl CHHTE3a MMMYHOITIOOYJIMHOB, UMMYHOJIOTMYECKas mamsaTh. KioHaIbHOCTH
MONYJISIUN aHTUTEJIONPOAYLEHTOB. HauBUyabHBIE pA3IM4Msl CUIIbI UIMMYHHOIO
OTBETA.

Tema 2.2. AHTHreHBbI. AHTHTEJIA.
OcHoBHBIC TIOHATHS aHTUreHOB. CTpPyKTypa aHTUTCHHOM CIEeU(UIHOCTH.
Buasl anTHTeHHOM cieru(PUIHOCTH.

I'anTeHn! )51 F&HTCHOCHCHI/I(i)I/IIIHOCTB. CuHTETHUYECKHE AHTHUT'CHBI
(HOJ'H/IaMI/IHOKI/ICJ'IOTI::I). KOH’BIOFHpOBaHHBIC AHTHUT'CHBI, HOCHUTCIIN. A,Z[’b}OBaHT]'::I.
AHTHUTCHBI TUMYC3aBUCHUMBIC n TUMYCHC3aBUCHMEIC. M3oaHTUTrCHEBI

YEeJIOBEKA:CUCTEMbl ~ QHTUTEHOB  APUTPOLMTOB, JUMQOIIUTOB, TPAHYJIOIUTOB,
TPOMOOITUTOB, OCJIKOB TIJIA3MBbI.

AHTHUTEHBI TJITABHOTO KOMILJIEKCA TUCTOCOBMECTUMOCTH YEJIOBEKA U )KUBOTHBIX.
Cucrema H-2 u cucrema HLA: nHacnenoBanue, pacnpeseneHne B TKaHIX, QYHKIIHS.
AHTHUTE€HBI KaK HTHAYKTOPbl UMMYHHOTO OTBETA.

OcHoBHbIE  TIOHATHS ~ aHTUTEN. MCTOpUA  OTKPBITUA W U3YYECHHUS.
DU3MKOXUMHUYECKAsT XApaKTEPUCTUKA aHTUTEN. MolekynsipHas cTpykTypa. Poib
OMOXUMHUU W MOJIEKYJSIPHOW OHOJIOTMH B pacim(ppoBKE CTPYKTYPhI M CHHTE3a
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AHTUTE. CrnenupuaHOCTH 151 reTEPOreHHOCTh AHTUTE. Crpykrypa
UMMYHOTJIO0YJIMHA, JIETKUE M TSKENble 1N, BapuaOelibHble U KOHCTaHTHBIC
oOnmacTu. AKTHUBHBIE IIEHTPbl MOJIEKYJbl aHTHTena. Kiaccbl u  mojaknaccsl
ummyHorioOynunoB: IgM, IgG, IgA, IgE, IgD. ®ynkuuonanbHas u Qu3MKo-
XUMHYECKas XapaKTepUCTUKA KaXXJ10TO KJ1acca. I'eTeporeHHOCTH
UMMYHOTJIO0YJIMHOB.

N3oTunel, amioTUnbl U WAUOTUIBL. ['€HETMYECKHM KOHTPOJIb CTPYKTYPBI
MMMYHOTJIO0yJIMHOB.

Tema 2.3. HmMMmyHos0rHYecKasi NaMATbL W BTOPUYHBIA HMMYHHBIH
orBeT. UMMYyHO/10rH4ecKas TOJIePAHTHOCTb.

Hcropust pa3BuTHs Yy4YeHUS O TOJepaHTHOCTU. OrnpenesneHne MOHATHS
TOJIEPAHTHOCTH. DMOPHOHAIBHBIN MEPUOJI CTAHOBJICHUS TOJNepaHTHOCTH. IMMyHHast
apEaKTUBHOCTH BO B3POCIOM COCTOSHMHU. POJIb OTHEIBHBIX KIIETOYHBIX THIIOB B
MHIYKIUU TOJEPAHTHOCTH. BpICOKOMO30Bass M HU3KOI030Basi TOJIEPAHTHOCTD.
Wuaykuust TonepaHTHOCTM Tocie oOiydeHus. Ponb reHotuna B HMHAYKIHUU
TOJIEpaHTHOCTH. OTMEHA TOJIEPAHTHOCTH, AyTOUMMYHHAas aTOJIOTHS.

Tema 2.4. Peryasimus HMMYHHOT0 OTBeTA. Baknunanus.
NvmyHoae(puIUTHBIE COCTOSITHUS.

['eHeTYeCKM KOHTPOJIb UMMYHHOTO OTBETA

JIlnvHaMuKa aHTUTENOreHe3a. | €eHeTUYEeCKHe acIeKThl aHTUTENOTreHe3a. | eHbl
UMMYHHOro otBeta (Ir - TeHBbl) W HX CHEIUIEHUS C TJABHOM CHCTEMOI
TUCTOCOBMECTUMOCTH. la - aHTUTreHBI, JOKaau3alusi, CTPYKTypa M ydacTHE B
MPEJCTABICHUN aHTUreHa JUMQonuTaM. ['€HEeTUYeCKUil KOHTPOJIb HWMMYHHOTO
oTBeTa Ha ypoBHe T-, B-kiieTok u Makpogaros.

NMmMyHOIEPUITUTHBIE COCTOSTHUS

[lepBuunas (BpOXKIACHHAs1) MMMYHOJOTHYECKAs HEJOCTATOYHOCTDH: e(EeKThI
(GarolMTHPYIONUX KJIETOK, HEIOCTATOYHOCTh CHUCTEMbl KOMIUIEMEHTAa, Ie(UIIUAT
KOMITOHEHTOB KomIieMeHTa Cl - C9, HemocTtaro4HOCTh B-mumMdornuTos,
HEJI0OCTATOYHOCTh T-TUM(pOIUTOB, HEIOCTATOUYHOCTh CTBOJIOBBIX KJIETOK.

Bropuunbslii UMMYHOIE(PUITUT: BUPYCHBIE HMH(EKIIUH, XUMUYECKHUE u
¢busnueckue pakTopsl, nuTaHUe (ASPUITUT KKene3a), XpOHnIeCcKre HHHEKITNH, CTpecc
U JIpyrue.

Cunnpom npuodbperennoro ummyHnoaeduiura (CITU).

Crnenuduueckas UMMYHOKOPPEKITHS.

2.2.1. Bonpocsl 1Jisi CAMOKOHTPOJIsI YPOBHSI 3HAHUI 110 MOTYJIIO 2

1. AHTUTEHBL.
2. AuTturena.
3. TonepaHTHOCTS.
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4. ImmyHOIe(DUIIUTHBIE COCTOSHUS.

5. IgM
6. 1gG
7. 1gA
8. IgE
9.1gD

2.2.2. 3ananus 1 151 caMoCTOATEIBLHOI PadoThl 10 MOYJIIO 2

1. @enomenvi umMmynHoeo omeema, 6 KOMOPbIX NpUHUMArOm ydacmue B-
JauMeboyumaoi:

Hown e

BripaboTka aHTHTEJ
AKTHBaIMS KOMIJIEMEHTA
NMmyHoI0THYeCKAS TAMSATH
Kunnepnas pyHkuus

2. DeHOMEeHbl UMMYHHO20 OMmM6emd, 6 KOMOPbIX HPUHUMAIOM ydacmue
aghpexmopnvie T—numpoyumol:

1.

2.
3.
4

BripaboTka anTuTEN
Kuiniepaas pyHkuus
NMMyHHBIH arouuros
KiieTrouHasi HUTOTOKCUYHOCTH

3. Denomenwi UMMYHHO2O onmieema, 6 KOmopblx NnpuHumaron ydacmue T —

Kujiiepbul.

Hwh e

BripaboTka anTuTen
IIporuBOOIYX0J€BbII HMMYHHTET
NMMmyHOJIOTMYECKast TOJIEPAHTHOCTD
IIpoTuBOBHPYCHBIH HMMYHUTET

4. Ilpoyeccwvl, komopuwle pecynupyromces T-xeanepamu:

1.  BpipaboTka aHTHTE]
2.  AKTHBalusi KOMILIEMEHTAa
3. T- kjeToYHasi HUTOTOKCUYHOCTH
4. HNMMyHOJI0rH4YeCKasi TOJEPAHTHOCTh
S. Yxaorcume UMMYHOKOMNEMeHmMHble KIemKu, obnaoarowue
YUMOmMOKCUYHOCMbIO!
1.  EcrecTBeHHbIe KHJJIEPbI
2.  T-xenmepsl
3. T—xwuiepsbl
4 bazodubt
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6. 3a ocmpoe ommopoiceHue mpancnianmama omeemcmeeHHbl:
1.  T—=xennepsl
2.  bazodusl
3. Do3uHOGUIBI
4,  T-xkuuiepbl

7. Knemku, npedcmasnaiowue anmuzen T-numgoyumam:
1.  JleHapuTHBIE KJIETKH
2.  Heittpodumnbt
3.  Makpodaru
4.  TyuHsle KIETKH

8. Vkaorcume NPpU3HAKU nePpBUUYHO20 UMMYHHO20 omeema.

1.  VYcunennas BbIpaOOTKa aHTUTEN Ha MIOBTOPHOE BBEJCHUE
AHTUT€HA

2. Hauoosee BbICOKHIT yPOBeHb aHTUTE GOPMHPYETCH He paHee
2—3 HeJeJIN NOcJie BBeJeHNsI AHTUT€eHA

3. VIMMyHHBIN OTBET 3a CUET JIOJITOXXKUBYIIUX B—iuMdonnton

4.  Ilepsbimu nosiBasirorcs Ig M

9. Vkaowcume NPUSHAKU 6MOPUUHOCO UMMYHHO2C0 omeema.

1.  VYcuiaenHas BbIpaGoTKa aHTHTEJ HA OBTOPHOE BBeleHNE
AHTHUIeHa

2.  Haumbonee BBICOKHIT ypOBEHb aHTUTEIN HabIt0gaeTCs HE paHee 2-3
HEJeNM TIOCTIE BBEICHUS aHTUTECHA

3. NMMyHHBIH OTBET 32 CYET KJIETOK NAaMATH

4.  TlepBslii MOSBIAIOTCS UMMYHOTJIO0YJIUHBI Kjacca M

10. /Ina anmubaxmepuanvbHo2o UMMYyHUMeEmMa XapakmepHo yuacmue.
1. Kommiemenra
2.  ®aromurton
3. AHTHTEN
4.  B-aumdouurtoB
11. Opeanvt ummyHnnou cucmemol:
1. JAuddy3nas mumponHas TkKaHb
2. JlumpaTtuyeckue y3ibl
3. Jlumponausie GoTUKYJIbI
4, IeiiepoBbI OJSIIKK

12. J[ns anmumoxcuuecko2o uMMyHUmMema xapaKkmepHo yyacmue:
1. darormros
2.  T-xunnepos
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3. JInzonuma
4. AHTHTE

13. Ilepugepuueckue opearvl UMMYHHOU CUCTEMbL:
1.  Ceue3enka
2.  KoctHblit MO3r
3. MuHaaJIuHBI
4.  Tumyc

14. IJenmpanvHovle opearvl UMMYHHOU CUCTEMbL.
1. Cene3enka
2 KocTHBIiT MO3T
3. MuHTaIuHEL
4 Tumyc

15. J[nss npomueosupycrhoco Kiemouno2o uMMyHUmema XxapakmepHo ydyacmue:
1.  Uurepdepona
2 T-KJIEeTOK
3. AHTHTEN
4 NK-kJjeTok

16. /[ns npomueosupycrHoco uMmMyHumema XapaKkmepHo yvacmue:
1. HNurepdepona
2. T-kmaiaepos
3. AHTHTE]
4, JInzonuma

17. Hetimpanuzayus supyca 6ne Kiemku (6UPUOHA) OCYUWECmEIAemCsL:
1. HmmyHoOrj0o0yJuHaMu Kjiaacca A
2 HNurepbeponamu
3.  HWmmyHorno0yaumnamm kiaacca G
4 T-xneTkamu

18. ®enomen MMMyHO]ZOZZ/lLl€CKOIZ namAamu OCHO8AH HA.

1.  Vruerenuu T-xenmnepos

2. OTCyTCTBUU ONPEIEICHHBIX KIIOHOB MMMYHHBIX KJIETOK
3. OTcyTcTBHM aHTHTE€HOB THCTOCOBMECTUMOCTH

4.  OOpa3oBaHUM KJIETOK NAMSTH

19. I'vmopanvhvie Hecneyuguueckue ghakmopwi 3aujumoi:
1. besiku ocTpoit ¢passl
2 Cucrema KOMILJIEMEHTA
3.  Cucrema unrepgepona
4 AHTUTEH-CcTIeIu(UUECKUE aHTUTENa
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20. Hazosume npuuunvl nep8utsHo2o UMMyHooeuyuma:

1.  XponHuueckue BUPYCHbIC HH(DEKITH
2.  310KadyecTBEHHbIE HOBOOOPA30BAHUS
3.  bakrepuanbhbeie nHdpeknuu B

4, Bpoxaennbie nedexTbl pa3BUTHA

21. @akmopul, 6edywue K 6MOPUYHBIM UMMYHOOeDHUYUUMAM:
1.  Xponuueckue BUpYCHbIe HHEKIIUH
2.  IlpuMeHeHMe HIUTOCTATHKOB
3.  PaamaumoHHoe 00.1yuyeHHE
4.  HepaumoHanbHOE MUTAHKE

22. [Ipu nepsuunom uMMyHHOM Oeuyume Moxicem HAOII00AMbCsL Oehekm:
1.  Oobpa3zoBanus T-mumdonuTon
2.  OopazoBanus B-iumdounton
3. JAuddepenumnponan T- u B-numdouuros
4.  Ilpoaykuuu MMMYHOIJI00yJIHHOB

23. Anmumoxcuveckuil UMMYHUmMem cmpaoaem npu HedoCmamouyHOCmu.

1.  ®arouurtapHOIl CUCTEMBI
2.  Kommiemenra

3. Cucrems uatepdepona
4, B-cucremsl

24. UmmynHolll omeem pe2yaupyion.
1. T—xeanepsi 1
2. T-muToTOKCHUECKHE TUM(OIIUTHI
3.  T-xeamepsl 2
4.  T—xunnepsl

25. Jledhuyum xunneprou hyHKyuy 803HUKAEm Npu HedoCmamo4HOCmU:

1. Kommnemenra
2. B-cuctemsl
3. Onconusanuu
4, T-cucTeMbl

26. UmmyHobuonocuyeckue npenapamol.

1. Baknunsbl

2.  HMMYHOrJ00y/JMHBI
3. ANBIOBAHTHI

4.  JIMarHOCTMKYMBI

21. [leticmeue 8akyun Ha UMMYHHYIO CUCTHEMY:
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Hecnenuduaeckas aktuparus
Crnenuduueckas cyrnpeccust

Hecnermuduueckas cynpeccus
Cnenuduyeckasi akKTUBAIUAS

RN

28. Uumepgheponui:

1. Ipoayuupyrorcs ¢udpodaacramu n T-mumouuramu

2. Ipoayumpyrorcst JeHKOUUTAMMA

3. 0O06Jgaaal0T UMMYHOMOAYJIMPYIOIIMMH CBOIICTBAMH

4, O06,121210T NIPOTUBOBUPYCHOM M IPOTHBOOIYX0JIEBOM
AKTUBHOCTBIO

2.2.3. 3aganus 2 1J1sl CaMOCTOSITEJILHOH padoThI
1. CxeMaTH4HO n3o0pasute KOOTIEpaTUBHBIE B3aUMOJICHUCTBUS
MMMYHHOKOMITETEHTHBIX KJIETOK BO BpEMs UMMYHHOTO OTBETA

2. CxeMaTuyHO M300pa3UTe CTPOCHUE U3BECTHBIX AaHTUTEI

Pasnen 3. SAJTAHUSA 111 KOHTPOJBbHOM PABOTHI U YKA3ZAHUSA
MO EE BLINOJTHEHUIO

3.1. MeToanueckue yKa3aHus M0 BbINOJHEHUI0 KOHTPOJILHOI padoThl
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n

B cootBercTBUM C y4eOHBIM MmIaHOM MO Kypcy " Meronuka U TEXHHKA
JAPEeCCUPOBKHU COOAK" BBIMOJIHIETCS OJHA KOHTPOJIbHAs paboTa, NepedeHb BOMPOCOB
10 KOTOPOM COOTBETCTBYET COACPKAHUIO Kypca. 3aJaHHe JUIsl KOHTPOJIbHOM paboThI
COCTOUT M3 Tpex BompocoB. HoMepa BOIIPOCOB ONpPEENSIOT MO JBYM ITOCIIEIHUM
muppaM yyeOHoro mmugpa cTyjaeHTa no npuiaraemor tabmuue. [lo ropuzontanu
HOJCTAaBJISIETCS Ipeanociaennsss mudpa yuyeOHoro mmumdpa, 0O BEpTUKAIN -
nocnennss. Ha nepeceyeHnn rOpu30HTaIbHON CTPOKU C BEPTUKAJIbHBIM CTOJOLIOM
yKa3aHbl HOMEpa BOMPOCOB KOHTPOJIbHOM paboTsl. Hampumep, eciu yueOnbIit mmdp

ctyneHnTta 1457, To HOMepaMu €ro BOMPOCOB sl KOHTPOJIBHOU paboThl OymyT 34, 49,
8.

Homepa BonpocoB i1 KOHTPOJIbHOM PadoThl

x © [Tocnenuss nudpa mudpa
o
5T
5 =5 0 1 2 3 4 5 6 7 8 9
22
22
l% = Howmepa Bonpocos
1,28,54 2,29, 3,30, @4,31, 5,32, 6,33, |7/,34, 8,35 9,36, (10, 37,
0 53 52 51 50 49 48 47 46 45
11,38, |12, [13,40,114,1, 15,2, (16,3, |17,4, |18,5, (19,6, 20,7,
1 A4 39, 4342 41 40 39 38 37 36 35
21,8, 22,9, 123, 10, |24, 11, 25, 12, 26,13, |27, 14, (28, 15, 29,16, (30, 17,
2 34 33 32 31 1 2 3. 4 5' 6
7,18, 8,19, 9,20, 10,21, 11,22, (12,23, |13,24, (14,25, 15,26, (16,27,
3 54 53 52 51 50 49 48 47 46 45
17,28, (18, 1930, [20, 31, 21,32, [22, 33, |23, 34, |24, 35, 25,41, (26,42,
4 44 29,4342 41 40 39 38 37 36 35
27,42,1128, 29,44, 30,45, [31,46,5 (32, 47, |33, 48, (34, 49, |35, 50, 36,51,
5 43,2 3 4 6 7 8 9 10
37,52, (38, [39, 54,40, 36, 41, 37, |42, 35, 43, 38, {44, 39, |45, 40, 46,41,
6 11 53, 12|13 14 15 16 17 18 19 20
A7,49, 48, |49, 44,/50,45, 51,46, 52,10, 53,11, 54,12, 11, 13, 2, 14,
7 21 43, 22123 24 25 26" D7 ¢ 28 29 30
3,15, 4,16, 5,17, |6,18, (7,19, 8,20, 9,21, [10,22,|11,23, 12, 24,
8 31 32 33 34 35 36 37 38 39 40
13,25,1 |14, |15,27, (16,28, |17,29, (18, 30, |19,31, |20, 32, 21,33, |22, 34,
9 41 26, 42143 44 45 46 A7 48 49 50

KonTponbHast paboTa BBIMOJIHAETCS CTYJAEHTOM B MEKCECCHOHHBIN NEepuoa u
SIBJIIETCSL COCTABHOM YaCThIO CAMOCTOSITENIbHOM pabOThI 10 U3YUYEHHUIO AUCLIUTIIHHBI.

O06BEM paboThl TOJDKEH OBITH HE MeHee 12 TeTpagHbix JucToB win 10 mrcToB
KOMITBIOTEPHOTO TekcTa ¢opmara A4 (pasmep mpudrta - 14, wuHTEpBAT -
MOJIYyTOpPHBIN). B KOHIle paOOThl MPUBOIAT CHUCOK MCIOJIB30BAHHOW JIUTEPATYpHI,
CTaBST 1aTy OKOHYAHUS PabOTHI U TIOIHCH.
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OTBeTHI Ha BOMPOCHI CIIEIYET 1aBaTh B pa3BEPHYTOM popme, MILTIOCTPUPYS, 10
BO3MOXHOCTH, MPUMEPAMH U3 IPAKTUKH, TpaPUKaMHU U PUCYHKAMHU.

3.2. IlepeyeHb BONPOCOB /1Jisl BHINOJHEHUS] KOHTPOJIbHOI padoThl

. UIMMyHUTET. 3HaUEHUE UMMYHHUTETA.

. 3allIUTHBIE CUCTEMBI OPTaHU3Ma.

. Buzibl mpoTuBOMH(MEKITMOHHOTO UNMMYHHUTETA.

. l'ymopasibHbIe (haKTOPBI €CTECTBEHHOU PE3UCTCHTHOCTH.

. Kiterounsie (hakTOphI €CTECTBEHHOM PE3UCTEHTHOCTH.

. GarounTapHas peaKiusi.

. JlJouMMyHHBIE MEXaHU3MbI PE3UCTEHTHOCTH K HH(EKITHSIM.
. @uznyeckue Oapbepbl HeclenUu(pUIECKOro UMMYHHTETA.
®dusnonoruyeckue 0apbepbl HeCIIENU(PUIECKOTO UMMYHUTETA
. Cucrema KOMIUIEMEHTA.

. UmmyHoIorus. 3agau HIMMYHOJIOTUU.

. Cieniunyeckuii UMMYHUTET.

. CTpyKTypa UIMMYHHOU CUCTEMBI.

. LlenTpasibHbIE OPraHbl UMMYHHOM CUCTEMBI.

. [lepudepudeckue opraHbl UIMMYHHOUN CUCTEMBL.

. Co3peBanue, aKTUBaLUA U PEUUPKYIIALMS JIUMQPOLUTOB.

. UMMyHHBIN OTBET.

. UIMMyHOKOMIIETEHTHBIE KJIETKH U UX Y4aCTHE B HUMMYHHOM OTBETE.
. KpacHblil KOCTHBIN MO3T.

. Tumyec.

. JlumboTrueckue y3ibl.

. JleHaApUTHBIE KIIETKHU.

. HarypanbHble kuiuiepsl.

. AHTUTEeHbl. CBOMCTBA AHTUTEHOB.

. [lonsiTHe >nUTOII.

. TuMyc3aBHUCUMBbIE U TAMYCHE3aBUCUMbIE AHTUTEHBI.

. AHTUTENa. VIX XuMHuYecKas CTpyKTypa.

. UMMyHOTTIOOYIMHBI U UX XapaKTEPUCTHKA.

. Tsixkenble U JIeTKUe LEeNH, KIAcChl U OJIKJIACCHI TSKENbIX LETei.
. AHTUTECHCBS3BIBAIOIINI U aKTUBHBIN IIEHTP aHTUTEIL.

. [lonsiTue 00 u3oTHUIIE, ATIOTUIE U UIUOTUIIE AaHTUTEIL.

. UMMyHOTII00YIMHBI Ki1acca A.

. UMmmyHornoOynunsl kiacca E.

. Ummynornooynuns! kiacca 1.

. UmmyHornoOynunel knacca M.

. UmmyHorno6ynusns! kiacca G.

. BzaumoiericTBre KJI€TOK B UMMYHHOM OTBETE.

. DTanbl UMMYHHOTO OTBETA.

O IN DNk~ W~
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39.
40.

41

45.
46.
47.
48.
49.
50.

51

I'ymopanbHbIli IMMYHHBIN OTBET.
KneTounslit UMMYHHBIN OTBET.

. Koonepaum{ KJICTOK IIpU UMMYHHOM OTBCTC.
42.
43.
44,

MoneKyJibl MEXKIETOUHOUN aJre3uH.
[IuTOKMHBI.

Anturennpesentupytomue kietk (AIIK) ux posib B MUMMYHHOM OTBETE.

Cynpeccust MMMYHHOTO OTBETA.

NMmyHOIIOrM4ecKas TOJIEPaHTHOCTb.

TpancnaHTaMOHHBIA UIMMYHUTET.

Asneprus. Tunel aepruaecKuii peakuuu.

AyrtonmmyHHbIE 00Jie3HU. [IoHATHE U ATHOJIOTHSL.

[TonsiTe nMMyHH3aIMsl. BakiuHaus 1 BaKIMHONIPO(PHUIAKTHKA.

. UMmmyHonpodunakrruka. Ceporepanuu, UMMyHOTEpAIIHU.
52.
53.
54.

.HI/IM(l)aTI/I‘IGCKaSI CUCTCMaA OpraHu3mMa.
I/IMMYHOJIOFI/I‘IGCKEUI IIaMATh.
OcobeHHOCTH HMMYHHBIX CHCTCM  PAa3JIMYHBIX  KJIACCOB

OpraHu3mMoOB.

O 0 1N DN B~ WK —

3.4. Bonpochl AJ1s1 MpOBeAeHHUs 3a4éTa:

. UMMyHUTET. 3HAaUEHUE UMMYHHTETA.

. 3aIIUTHBIE CUCTEMBI OPTaHU3Ma.

. Buzibl npoTUBOMH(EKIIMOHHOTO UMMYHHUTETA.

. @aronurapHas peakiusi.

. JJOUMMYyHHBIE€ MEXaHU3MBbI PE3UCTEHTHOCTH.

. Cucrema KOMIUIEMEHTA.

. CTpyKTypa IMMYHHOMH CUCTEMBI.

. LlenTpanbHbie OpraHbl UMMYHHOW CHUCTEMBI.

. [lepudepudecknue opraHbl UIMMYHHON CHCTEMBL.
. UMMyHOKOMITETEHTHBIE KJIETKH U UX Y4aCTHE B UMMYHHOM OTBETE.
. HarypanbHble Kuiuiepsl.

. AHTUTEeHBI. CBOMCTBA AHTUT€HOB.

. [lonarue snuromn.

. AHTUTENA. VIX XMMHUYecKas CTPyKTypa.

. UMMyHOTII00YIMHBI Ki1acca A.

. UMmmyHornoOynunsl kiacca E.

. UMmMyHornoOynunsl kiacca /.

. UmmyHornoOynunel knacca M.

. UmmyHorno6ynusns! kiacca G.

. BanmoneiicTBre KJIIETOK B M(MMYHHOM OTBETE.
. OTanbl UIMMYHHOT'O OTBETA.

. 'yMOpanbHbIi UMMYHHBIA OTBET.
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23
24
25
26
27
28
29
30

. KineTouHb11 MMMYHHBIN OTBET.

. [LIUTOKUHBI.

. UMmyHOIIOrMn4YecKast TOJIEpaHTHOCTb.

. TpaHCIITaHTALIMOHHBIN HMMYHUTET.

. Amnteprus. Tunel aieprudecKuil peakiui.

. AyroummyHHbIe 607e3HU. [IoHsATHE U A THOTOTHS.

. [lonsiTne ummyHu3anus. BakunHanus 1 BakUMHONPOPHUIIAKTHKA.
. Ummynonpodunaktuka. Ceporepanuu, UMMYHOTEPAIIHSL.
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Ipuioxenue 1
IIpaBunbpHBIE OTBETHI HA BONPOCHI K Moayio 1:
1.4,2.4,3.4,4.24;5.1,3;,6.2/4;7.13;8.2;9.1,3; 10. 4; 11. 2,4; 12. 2,4;
13.1,3; 14. 2,3,4; 15. 1,2,3,4; 16. 1,2,3,4; 17. 1,3; 18. 1,3; 19. 1,3; 20. 2,4; 21. 4, 22.
1,3;23.1,2,3,4;24.2,4; 25.1,2,3;26.1,2,4;,27.1,2,3.

[IpaBunbHBIE OTBETHI HA BOIPOCKHI K Mo1ysto 2:

1.1,3;2.24:3.24,4.1,2,34;5.1,3:6.4;7.1,3;8.2,4;,9.1,3; 10. 1,2,3,4; 11.
1,2,3,4; 12. 4; 13. 1,3; 14. 2,4; 15. 2,4; 16. 1,2,3; 17. 1,3; 18. 4; 19. 1,2,3; 20. 4; 21.
1,2,3;22.1,2,3,4;23.4;24.1,3; 25. 4; 26.1,2,3,4;27.4; 28.1,2,3,4.
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