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PaGovass nporpamMMa mucuMIUmMHb «MMMyHONMOrHS» paspaboraHa B COOTBETCTBHH C

®I'OC BO no HanmpaBneHuio noaroroBku (cmenmansHoctd) 31.05.01 Jlewebuoe nerno,
YTBEpPXKICHHLIM IpHKa3oM MunucrepcrBa obpasoBanus n Hayku Poccuiickoii ®enepamun Ne
988 ot «12» aBrycra 2020 r.

BHPYCOJIOTHH H HMMYHOJIOTHH

Pabouas nporpamMma y4eOGHOH AMCHMIUTHHBI 0100peHa Ha 3acelaHHH Kadeaps
ot «25» mas 2023r. [TpoToxon Nel8

PaGouas nporpaMma corjacoBaHa:

1. Tupexrop HMB II'MY %M (B.P. Mycaesa)

2. VYMP KKO € (A.M. Kapumosa)

3. Jlexan M / (P.T. CaB3uxaHOB)
L

)
3asenyomuii kadeapoii — 1.6.1., npodeccop C.M. Omaposa (,,/'/“H«/’p

~

Paspaboruuk (1) paboueii nmporpaMMai:

1. Omaposa C.M. - n.6.H., npodeccop, 3aBexayiomas Kadeapodt MHKpOOHONOTHH,
p

,/Z/(III;Z/
/

Penensenrnr:

1. Caumos M.3. — 1.M.H. mpodeccop,
3aBeAyowuit Kadenpoii
NaToJOru4ecKoi (HU3HOIOTHA

2. KopkmacoBa M.A. — K.M.H., IOUEHT Kade/pbl
MHKPOOHOJIOTHH, BUPYCOJIOTHH H HMMYHOJIOTHH



I. HEJIb U 3AJAYU OCBOEHUSA JUCIIUAITJIMHBbI
Heab: ¢dopMupoBaHHe y CTYACHTOB COBPEMEHHBIX IMPEACTABICHUN O CTPOCHUH U

(GYHKIIMM WMMYHHOH CHCTEMBI, XapakTepe HMMYHOMATOJOTHH Yy TAIMeHTOB pPa3IMYHOTIO
BO3pacTa, 3TUOJIOTHH, TTATOTeHE3€, METO1aX KIMHUYECKOW, MHCTPYMEHTAIbLHON U J1a0OpaTOpHOU
TUAarHOCTHKH, a TaKkKe JICYCHUH M MNPOPUIAKTUKE HMMMYHOACPHUIIUTHBIX COCTOSHHH U
aJIepronaToIoTuu.

3agaun:

- (hopMupoBaHKe 3HaHUH O CTPYKType U (PYHKIIMM UMMYHHOMN CHCTEMBI YEI0BEKa, €€
BO3PACTHBIX OCOOEHHOCTSX, KJIIETOYHO-MOJIEKYJIIPHBIX MEXaHU3MaX Pa3BUTUSA U
(YHKLIMOHUPOBAHUS UIMMYHHOM CUCTEMBI, OCHOBHBIX 3Talax, TUIaX, TCHETUYECKOM KOHTpOJIE
UMMYHHOI'O OTBETa, METOJJaX UMMYHOAHArHOCTHKHY;

- ¢dopmHpoOBaHUE 3HAHUN U YMEHHUH TI0 IPUMEHEHHUIO U OI[CHKE PEe3yIbTaTOB
71a00paTOPHBIX METOI0B HCCIIEIOBAHUS TP HIMMYHOAC(PUIIUTHBIX COCTOSTHUSX, AITICPTHYECKIX
U IPYTUX IMMYHOOITOCPEIOBAaHHBIX 3a00JICBAHUSAX;

- (hopMupoBaHue 3HaHUI 0 MepBUUHBIX UMMYyHOAehuuTax, BUY-undexkunu, CITN e n
JPYTUX BTOPUYHBIX MMMYHOAE(DULIUTHBIX COCTOSIHUSAX;

- (hopMupoBaHKE 3HAHUI O IPYMIAaX KPOBU U METOAAX ONPEIEICHHs IPYNIOBOH
npuHaiesxxnoctd ABO u Rh;

- (hopMupoBaHKE 3HaHUI O TUNEPUYBCTBUTENBHOCTH, Ki1accudukanuu ee no Kymoey-
Jlxemny, 5THOIOTUH U TIaToreHe3e [-V TUITOB runepuyBCTBUTEIBHOCTH, TIPUHITHITAX
1ab0paTOPHOM AMArHOCTUKH;

- (hopMupoBaHKE 3HAHUI O TPAHCIUIAHTAIIMOHHOM HMMYHHTETE, IPUHIUITAX 110A00pa
JIOHOpA M PELUITUEHTA, PEAKIUsIX OTTOPKEHUS TPAHCILIAHTATA.

- (hopMupoBaHKE 3HAHUI O TOJIIEPAHTHOCTH U AyTOUMMYHHUTETE.

- (hopMupOBaHME 3HAHUI O MPOTUBOOIYX0JIEBOM UMMYHUTETE.

Il. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE
®opmMupyemMble B IpoLecce H3YYEeHUs TUCIHHIIHHBI KOMIIETEHIUH

Koa u HaumeHoOBaHMe KOMIETEHIIMU Koa n nHaumMeHoBaHUe HHAUKATOPA
(WM ee 4acTH) JOCTHKEHUS KOMIIETCHITUN

Oowenpogpeccuonanvnovie komnemenyuu (OIIK)

OIIK-5 Cmocoben onenuBats Mopdo- | M/I-1 OIIK-5 OuenuBaer Mopdo-
(GyHKIIMOHAJIbHBIE, ¢uznonornyeckue | pyHKIHOHANIBHBIE, IIPOLIECCHI pu
COCTOSIHUSL M TIaTOJIOTHYECKUE IMPOLECCHl B | (U3UOJOTHUECKUX COCTOSHUAX
OpraHM3Me  uejoBeKa JUIsl  pelIeHHus
npodecCHOHATBHBIX 33a4

3HATh: CHCTEMAaTHKYy, KJIAacCU(PUKALNIO, CTpOeHHE, (U3HOIOTHIO, TC€HETHUKY HWMMYHHOMI
CUCTEMBI; OCHOBHBIE 3aKOHOMEPHOCTHM M MEXAaHU3MbI Pa3BUTHS MMMYHHOIO OTBETa, pOJIb
BPOXKIACHHOTO U MPHOOPETEHHOr0 UMMYHHUTETa B (PM3MOJIOTMUYECKUX UMMYHHBIX pEaKIusX,
NyTH pealu3alii HMMYHHOTO OTBETa B OpPraHU3ME 4YEJIOBEKA BHE I1aTOJIOIMUYECKHUX
COCTOSHUM;  BiMsHME  cnenuuyeckux W Hecrneuuduueckux  (QakTopoB  Ha
MOphO(YHKIIMOHAIBHOE pa3BUTHE M (U3MOJIOTHYECKUE TPOLECCHl MMMYHHOM CHCTEMBI
OpraHu3Ma YeJIOBEKa B pa3Hble BO3PACTHBIE IEPUO/IBI.

yMeThb: BBIIBJISITH M AQHAJIM3UPOBATh 3aKOHOMEPHOCTH IOKAa3aTelell MMMYHHOIO CTaTyca B
HOpPME B pa3JMYHbIX BO3PACTHBIX TpyNnax; MPOBOJUTh HMMYHONPO(DUIAKTHUYECKHE




MEpOTPHUATHS CPEU HACEIECHHS C IeNIBI0 CO3/IaHHsI aKTUBHOTO TPUOOPETEHHOTO UMMYHHTETA,
BJIa/JleTh: 3HAHUSMHU B 00JIACTH HUMMYHOJIOTHH, MOJIEKYJIIPHOM U KJIETOYHOW UMMYHOJIOTHU U
CIIOCOOEH UX TNPUMEHSTH NPU MCCIEAOBAHUU PEAKLMM OpraHU3Ma B OTBET HAa BHUPYCHYIO
UH(PEKINI0, MEXaHU3MOB (QOPMHUPOBAHUS NPOTUBOBHUPYCHOIO HMMYHHOTO  OTBETa;
HAIMOHAJIbHBIM KaJIEHAAPEM NPUBUBOK.

na-2 OIIK-5 OneHuBaeT Mopdo-
(GyHKIIMOHATILHBIE, MIPOIIECCHI npu
MATOJIOTUYECKUX COCTOSTHHSIX

3HATh: CHCTEMATUKYy, KJIacCHU(PUKalMIO, CTPOEHHE, NAaTOJIOTHUIO0, TEHETUKY HMMMYHHOM
CHCTEMbI; OCHOBHBIE 3aKOHOMEPHOCTH W MEXAaHU3MBl Pa3BUTHS MMMYHHOT'O OTBETA, POJIb
BPOXKJIEHHOTO M MPUOOPETEHHOT0 UMMYHHTETA B Pa3BUTHH UH(EKIIMOHHOTO MPOLEcca, MMyTH
peanu3a MMMYHHOTO OTBETa B OpraHM3Me 4YeJOBEKa; BIMSHHE CHEHU(PUUECKHX |
Hecrienupuieckux (GakTopoB Ha MOPPODYHKIIMOHAIBHOE COCTOSIHHE M IaTOJOTHYECKHUE
IPOLIECCHl UMMYHHOM CHCTEMBI OpraHu3Ma 4eJI0BeKa B Pa3HbIe BO3PACTHBIE TIEPHO/IBL;

yMeTh: BBIIBIISATh M aHAJH3UPOBATh 3aKOHOMEPHOCTH M3MEHEHHH MoKa3areneld MMMYHHOTO
cTaTyca NpH Pa3IMYHBIX MMMYHOIATOJIOTHSIX COCTOSHHAX; NMPOBOJUTH MMMYHOJIOTHUECKHE
METO/BI TMarHOCTUKA UMMYHOAC(PHUIIUTHBIX COCTOSIHUN M MH()EKIIMOHHBIX 3200JICBaHMIA;
BJIa/IeTh: HAaBBIKAMHU OIIGHKM M MHTEPIIPETAlMU PE3YJIbTaTOB MMMYHOJIOTHYECKUX METOJI0B
WCCIICIOBAaHMSI ITPH JTMArHOCTHKE MH()EKIIMOHHBIX 3a00JIEBaHUH.

I1l. MECTO JUCHUILUIAHBI B CTPYKTYPE OEPA30OBATEJIBHOM ITPOT'PAMMBI

HucuumuinHa «VMMyHoONOrus» OTHOCUTCA K o0si3atenbHOM vactw b1.0.26 coryacHo
yuebHOMY miiany crienuanbHocty 31.05.01 JleueOHoe neno.

[IpenmecTByromuMy, Ha KOTOPBIX HENOCPEACTBEHHO OasupyeTcss JUCUUIUIMHA
«MAmmyHoOnorus», saBusoTcs  «Mctopuss MenuuuHbD», «JIaTMHCKUK  sA3bIK», «buonorus,
skosiorusi»,  «l'ucromorusi, sMOpuosiorus,  UUTOJOrUS»,  «buosornueckas  XUMH,
«®Papmaxkosorusy, «[laTomorunueckas GU3NOIOTUY.

Jucuummza «IMMyHOIOTHS» SBIIIETCS OCHOBOIIOJIATAOLIEHN JJI U3YUYEHHUS CIEIYIOIINX
mucuuiuive: «KinHndeckass UMMYHOJI0THs», «OOIIECTBEHHOE 3/I0POBbE M 3[PAaBOOXPAHEHUEN,
«Boennas ruruena», «KnuHuyeckas nabopaTropHas IuarHoctuka», «OOmas THrueHa,
COLIMAJIbHO-TUTUEHNYECKI T MOHUTOPUHI», « HpeK1InOHHbIE O0IE3HU, Tapa3UTOIOTUS».

OcBoeHME KOMIIETEHIIMH B TMpoOLlECC€ HW3YYEHUS JUCUUIUIMHBI  CIOCOOCTBYET
(GOpMHUPOBAHHIO 3HAHUN, YMEHMH M HABBIKOB, MO3BOJISIOIIMX OCYIIECTBIATH 3((EKTHBHYIO
paboTy Mo peanusaluu CIeAyIUX TUIIOB 3a7ad IPo(eCcCUOHATBHON e TENbHOCTH:

MeauuuHCcKas 1eATeJbHOCTD:

- TIpeNyNpexIeHNe BOZHUKHOBEHHUS 3a00J€BaHUN Cpe HACEJIEHUS MyTeM MPOBEICHUS
npopHIAKTHYECKUX U TPOTUBOAUIEMUYECKUX MEPOIIPUATHUH;

- TMarHOCTHKA 3a00JIeBaHUI U ATOJIOTUYECKUX COCTOSTHHIA;

- yyacTH€ B OKa3aHUM CKOpPOW MEIUIIMHCKOM MOMOUIM JETSM HpPH COCTOSIHHSX,
TpeOYIOMMX CPOYHOT'O MEAUIIMHCKOTO BMEIIATENbCTBA;

HayuyHo-ucciieqoBaresbckas:

- aHaJM3 HAY4YHOU JHUTEpaTypbl U O(PUIMATIBHBIX CTAaTUCTUYECKHX 0030pOB, ydacTue B
MPOBEJICHUH CTAaTUCTUYECKOI0 aHAJIM3a U MyOJIMYHOE MPEeACTaBIEHUE MOTYYEHHBIX PE3YJIbTaTOB;

- y4acTH€ B PELIEHUHU OTIEIIbHBIX HAyYHO-HCCIEAOBATENbCKUX U HAYyYHO-TIPUKIIAJHBIX
3aa4 B 00JaCTH 3]paBOOXPAHEHUS 0 JUArHOCTHKE, JICUEHUIO, MEIUIIMHCKON peadmnTaluu 1
npoguIaKTHKE.



IV. OFBEM JINCIIUILJIMHBI U BUJbI YYEBHOM PABOTHI
OO0mas Tpy10eMKOCTb JTUCIUILIHHBI COCTABJISAET 3 3a4eTHBIX eJUHHULL

Bun yae6HO# paboThI Bcero yacos Cemectp

4

KonrakTHasi pa6oTa 00y4armuxcsi ¢ 64 64

npenojaaBartejieM

AyauTOpHBIE 3aHATHS (BCEro) 64 64

B Tom umncne:

Jlexmmm (JI) 16 16

[TpakTaeckue 3arstust (I13) 48 48

JlabopaTtopusie 3ansatus (JI3)

CamocrosiTesbHasi padora odoyuyawmerocs (CPO) 8 8

Buj npomexyTouHOU arTecTaluu (3a4er) 3a4eT 3a4eT

O0masi Tpya0eMKOCTb:

4acoB 72 72

3a4ETHBIX E€IUHMUII 2 2

V. COJIEP)KAHUE PABOYEN ITPOI'PAMMBI JUCITATLTAHBI
5.1. Pa3pennbl AMCHUILUIMHBI M KOMIIETEeHIMHU, KOTOPbIe GOPMHPYIOTCS IPH UX U3YYECHUHU

Ne HaumenoBanue paznena Coneprxanue pasnena Kon
pasnena JUCIUILTAHBI KOHTPOJIHPYEMOI
KOMITETCHIINH
(wm ee yacTh)
1 2 3 4
1. NvmynuTer. Buabl [Ipeamer u 3amaun ummynosnoruu. | UJ1-1 OIIK-5
HMMYHHTETA. Cas3p npeaMera c Ip.
JTUCIUATIITHHAMMU. Ucropus
MMMYHOJIOTHH. Tepmun

«IMMYHHTET» (OT JIaT. Immunitas —
OCBOOOXKJEHHE  OT  4ero-iauodo,
HENPUKOCHOBEHHOCTh) MPUMEHSIICS
y)K€ B  CpeJHHME BeKa IIpU
OCBOOOXKICHUH, Harpumep,
KpECTbsIH OT IIOAATei, a B Halle
BpeMs OH Halllel yNoTpeOjieHHe y

TUTIOMAaTOB  (IUIUIOMaTHYECKUH
UMMYHHTET, T. €.
HENPUKOCHOBEHHOCTB ).

OcHOBHas  (QyHKIUS HMMMYHHOM
CUCTEMBI — pPaclio3HaTh AHTUTEH, T.
€. YCTaHOBUTb €ro TIE€HETHYECKYIO
Yy>KEPOIHOCTb, TeHETUYECKOe
OTIINYHE oT COOCTBEHHBIX
AQHTUTEHOB, U KOMIUIEKCOM pEaKIIHii
u MEXAHU3MOB, IPUCYIINX
MMMYHHOH CHCTEME, YCTPaHHUTh €ro
BIIUSTHUE Ha Ouosiornyeckue
MIPOLIECCHI, MIPOTEKAOIINe B
OpraHM3Me, C IEJIbI0 COXPaHEHMsI




romMeocTasa, CTPYKTYpPHOH u
(byHKIIMOHATEHON IIEIOCTHOCTH
OpraHum3Ma, a TaKKe COXpPaHUTh
crienuPuIecKyro MmaMsaTbh 00 STOM
AQHTHUTeHE, MHOTIa Ha BCIO JKU3Hb.

B COBPEMECHHOM  ITOHMMaHHUH
UMMYHOJIOTHSI — 3TO HE TOJBKO
HayKa, W3ydYamolias 3alluTy OT
MHQPEKIMOHHBIX 3a00JICBaHUN.
MIMMYHOJIOTHSI OTHOCHTCS K YHUCITY

Pa3BCTBJICHHBIX HayK, HUMECT
MHOKECTBO HarpaBJICHUN u
paszenos, chopMHpPOBABIIUXCS

NPAaKTHYECKH B CAMOCTOSTEIIBHBIC
JUCHUTUIMHBL, OXBaTBHIBAIOIIME KaK
TeopeTHyeckue, hyHIaMeHTaIbHBIE,
TaKk W  NOpoQUIAKTHYECKHE U
KIIMHUYECKHE poOIEMBI
METUIHHBL: BaKI[HOJIOTHS,
QJICPTOJIOTHsI, WMMYHOOHKOJIOTHS,
UMMYHOIIATOJIOTUSl, WMMYHOJIOTHSI

PENpPOyKIKH,
TpaHCIUIAaHTAIIHOHHAS
UMMYHOJIOTHS,
UMMYHO(hapMaKOIOTUs,
KIMHUYECKass M JKOJIOrMuyeckas
UMMYHOJIOTHSI.

Buabsl ntMMyHUTETA CIIETYIOIIME.

1. HacneacTBeHHBIH UMMYHUTET
(BpOXKIIEHHBIM,  WJIM  BHJIOBOIN)
oOHapyXUBaeTCs yxKe npu
POXKAECHUN u SIBIISICTCS
TeHOTUIINYECKUM IIPU3HAKOM,
KOTOPBIN repenaercs o
HacnencTBy. OH  MoOXeT  OBITh
BHUJIOBBIM M UHIMBUIYAJIbHBIM.
Bunosoii AMMYHUTET —
HEBOCIIPUMMYHMBOCTh OJIHOTO BHJA
J)KUBOTHBIX  HMJIM  4YE€IOBEKa K
MHKPOOPTaHU3MaM, BBI3BIBAIOIINM
3a0oneBaHuss y Apyrux BujaoB. OH
TEHETUYECKH JETEPMUHHUPOBAH Y
YyeloBeKa  KaK  OMOJIOTHYECKOTO
BHJA, T. €. 4YeJIOBEK He OoJieeT
300HO3HBIMU 3200JIEBaHUSIMH.

2. IlpnoOpeTeHHBIM UMMYHHUTETOM

Ha3bIBAIOT TaKyro
HEBOCIIPHUUMYNBOCTD opraHusma
YCJI0OBCKAa K HH(bCKHHOHHLIM

are’raM, Kortopas (QopMupyercs B
IIPOLIECCE  €r0  UHIUBUIYAIBHOIO
pa3BUTUSL M XapaKTEPHU3YETCs




cTporoii  crenuduuHocThio. OH
BCEeT/la  HMHIWBHIYaJIbHBIH,  He
neperaeTcss IO  HACIEACTBY, W
MOXET OBITh ECTECTBEHHBIM H

HCKYCCTBEHHBIM.
HckyccTBeHHBIM  MPUOOPETEHHBIN
UMMYHUTET BO3HHUKAET pu
WMMYHHU3AIUU (BaKIIMHALIVHN ).
HckyccTBeHHBIN MMMYHUTET

MOXHO  CO3[aBaTb AaKTUBHO W
NacCUBHO. AKTUBHBIN popmMupyercs

BBEJICHUEM AHTUT€HHBIX
MpenaparoB, BaKI[MH, AaHATOKCHHOB.
[TaccuBHbIit WMMYHUTET

dbopMupyeTcsi BBEICHHWEM TOTOBBIX
CBIBOPOTOK U HMMMYHOTJIOOYJIUHOB,
T. €. TOTOBBIX aHTHTEIL.

K Hecnemuduueckum daxropam
3alUThl  (BUJIOBOM  MMMYHUTET)
OTHOCSITCS:

MEXaHUYECKUe (aHaromuueckue:
KOXKa W CJIHM3UCTBIC JIbIXaTeIbHBIX
MyTeH, KEITY0YHO-KUIIIEYHOT O
TpaKTa, MEpLATEIbHBIN SIUTEINN U
CIM3b  JIBIXaTENBHOTO  TPakTa),
OapbepHas (QyHKIUS JUMQPOY3IIOB;

HOpMaJlbHast MHUKpoQIopa
opranusMa;  (U3NKO-XUMHUYECKHUE
(epmeHTBI, B TEpBYIO Ouepelb,
XKKT; peakuus Cpenpl;
OpraHM4ecKue KUCJIOTHI M Jp.),
oOecrneuynBaroIye JECTPYKIHUIO
AQHTUTCHOB; Hecneuupuyeckas

MMMYHOOHOJIOTHY€eCcKast 3aIlNTA,
OCYIIECTBIIsIEMAast HOpMaJIbHBIMU

UMMYHHBIMHU KIIETKaMH u
ryMOpaJIbHIMU KOMITOHEHTaMH
(parouuTos, HOpMAIbHBIE KUJUIEPHI,
cucreMa KOMIIJIEMEHTA,
BOCIIAJICHUE, uHTEPPEPOH,

MHTUOUTOPHI CBEPTHIBAHUS KpPOBH,
(buOpPOHEKTHH, JTUXOpPaJKa, TJIaBHas
CHUCTEMA TMCTOCOBMECTUMOCTH).

K  cnemuduueckum  daxropam
(mproOpeTeHHBIH UMMYHHUTET)
OTHOCSITCSI: aHTUTEN000pa30BaHMUE;
UMMYHHBIH (arouro3 1 KWuiepHas
GyHKIMS MIMMYHHBIX Makpodaros u
JTUM}OIUTOB,;
TUIEPYYBCTBUTEIHHOCTh
HEMEJIEHHOTO THUIA;
TUIEPYYBCTBUTEIHHOCTh




3aMCIJICHHOI'O THIIA,

UMMYHOJIOTHUECKas amsITh;
UMMYHOJIOTHYECKast
TOJICPAHTHOCTb.

W te, u npyrue ¢GakToOpbl 3alIUTHI
(GYHKIHOHUPYIOT BO
B3aMMOJICHICTBUM ¥ COCTAaBIISIOT
CIUHYIO cucTeMy 3alHTHI

opranu3Ma OT aHTHUI'CHOB. HpI/I 3TOM
OHHU MOTYT BKJIFOYaThCS B IPOLECC
34U ThI HC OAHOBPCMCHHO U HC BCC
cpasy. B 3aBucumocTH 0T Xapakrepa
AHTHUTCHHOI'O BO3I[€I>’ICTBHSI
BEIYIIUMH MOTYT OBITh OJHA WU
HECKOJIbKO (hopM pearnpoBaHusi.

HNmmyHHas cucrema.
NMMyHOKOMIIETEHTHBIE
KJIETKH.

NmmyHHast cucrema -
COBOKYIIHOCTb OpraHOB, TKAaHEU H
KIJIETOK, 00eceynBaroIuX
KJIETOYHO-TEHETUYECKOE

IIOCTOSIHCTBO OopraHmsma.
NMMmyHHass  cucteMa  4eloBEKa
obecreyuBaeT crenupuIecKyro

3alIUTYy OpraHU3Ma OT T'€HETUYECKU
qyKEPOJHBIX MOJIEKYJ] U KIETOK, B
TOM YHCJIe WH(EKIIMOHHBIX areHTOB
— OaxTepuii, BHUPYCOB, TPHUOOB,
IIPOCTEUINX.

ITprHIMIIBL aHTUT'€HHOU
(reHeTHYECKOH) YUCTOTHI
OCHOBBIBAIOTCS Ha PaclO3HABAHHUU
«CBOETO  —  YYXKOro» W B
3HAUYUTEIbHON CTENEHU
00YCJIOBJIGHBI CHCTEMOW TE€HOB H
[JIMKONPOTEUA0B  (IPOJYKTOB  HMX
AKCIIPECCUN) — [JIABHBIM
KOMILIEKCOM THCTOCOBMECTHUMOCTH
(MHC), 'y d4emoBeka  4acTo
Ha3bIBaEMOM CHUCTEMOI HLA
(human leukocyte antigens).
lentpanpHbie U mnepudepuyeckue
OpraHbl UMMYHHOU CUCTEMBbI

IlenTpanbHbIE (nepBUYHBIE):
KOCTHBII MO3I — KpPOBETBOPHBIN
OpraH, BWJIOYKOBAs >Kele3a WIH
TUMYC, auMpounaHas TKaHb
KHAIICYHUKA  SBJISIFOTCS  MECTaMH
T hepeHITMPOBKU HOIYJISILUN
JTUMQOLIUTOB.

[Tepudepuyeckue (BTOpUYHBIE):
cese3eHKa, JIMMQaTuyeckue Y3Ibl,
MUH/IQIUHBI, CKOTUJICHUS

auM(OUTHON TKaHU B COOCTBEHHOM

WJI-1 OTIK-5




cioe CIM3UCTBIX o0oItouex
KHILIEYHOTO TUIA
(accouunpoBaHHasg C KHUIIEYHUKOM
u OpoHxamu JUM(OHIHAS TKaHb)
OpraHbl HMMMYHHUTETa 3aCEIIIOTCS
B- u T-nmumdonmramu u3
[EHTPATbHBIX OPraHOB HMMYHHOM
CHUCTEMBbI; TOCJ€ KOHTaKkTa C
AHTUTEHOM B  OJTHUX  OpraHax

JTUMQOLUTHI BKJIFOYAKOTCS B
PELUPKYIIALUIO.
KneTku-npeaiecTBeHHUKH
MMMYHOKOMITIETEHTHBIX KJIETOK

HIPOAYLHUPYIOTCS KOCTHBIM MO3TOM.
HekoTopble TOTOMKH CTBOJIOBBIX
KJIETOK CTAaHOBSTCS JUMQOIUTaMu.
JlumdonuTel mOApPaA3AENAIOT HA BA
kiacca— T u B.

B kocTHOM Mo3re co3peBaroT
KJIICTKHU-TIPEIIICCTBEHHUKH ISt
pas3InYHbIX HOMYJISALHHA B-
TUMQOIUTOB U Makpo(daros, B HEM
IPOTEKAOT crienupuyeckue
UMMYyHHbIE peakuuu. OH CILy)XUT
OCHOBHBIM HUCTOYHHUKOM
CBIBOPOTOYHBIX
UMMYHOIJIOOYIMHOB. Y MTHI
He3penble B-KIIETKM MUTPHPYIOT B
cyMKky (Oypcy) ®Pabpuimyca, rae
JIOCTUTAIOT 3PENIOCTH.

Cenesenka 3acenseTcs
maMdorraMu B M03/THEM
SMOpPHOHAILHOM NEepuoJe U Mocie
poxnenus. B Oemoit  mymnbne
UMEIOTCI  TUMYC3aBHCHMBIE U
TUMYCHE3aBUCHMBIE 30HBI, KOTOPHIE
3acensatores T-B-nmumdonuramu.
3pensie  B- u  T-numdounts
3acelsoT nepugepudeckue
TUM(OY3IIBI. Jlumdonuts
MOCTYMAIOT B TUM(ATUYECKUE Y3IIbI
no adpdepeHTHBIM JTHUMPATHIECKUM

cocynam. [Tepemernienue
TUMQPOIMTOB ~ MEXJIYy  TKaHSIMH,
KPOBEHOCHBIM pyciom u
TUMQOY3JIaMHU TTO3BOJISICT AHTUTCH-
9yBCTBUTEIHHBIM KIJIETKaM
00HapyXUBaTh AHTUTEH u

CKaIllIMBaTbCA B TEX MECCTaAx, TIIC
MPOUCXOAUT MMMYHHAsA pCaKknusd, a
pacnpoCTpaHCHUC 110 OpraHu3My
KJICTOK IIaMATH W HX IIOTOMKOB




MO3BOJISIET JTUMQOUAHON cucreme
OpraHu30BaTh TIeHEPAIN30BaHHBIN
MMMYHHBII OTBET.

Jlumponuter  UMEOT  00IIYIO
MOP(OJIOTHUECKYIO
XapaKTepUCTHKY, OJIHaKO ux
¢ynkunu, nosepxnoctueile CD (ot
cluster differentiation) wmapkepsl,
WHUBUIyaJIbHOE (k;ToHATBEHOE)
IPOMCXOXKAECHUE, PA3JINYHBI.

[To mammuuio noBepxHocTHBIX CD
MapKepoB JUMQPOLUTHl Pa3AEISAIOT
Ha  (YHKIMOHAIBHO  Pa3JIMYHbIC
HONMyJsiuM W cyOmnomynsnuy,
MpEXAE BCETO Ha T-
(TUMYC3aBUCUMBIE, IpoILeAIne
nepBuYHyl0 Au(QPepeHIPOBKY B
tumyce) aumbountsl U B- (bursa-
3aBHUCHUMBIE, IpoIIe/ue
co3peBanue B cymke ®@abpuinmyca y
OTHLL WIM  €ro  aHajorax y

MJICKOIUTAIOIMNX — B KOCTHOM
Mo3re 'y uen) JuMponuts.T-
TUMQOIIUTHI

Jlokanmu3anus. T-mamdouuThr

BO3HUKAIOT B  AMOpPHOHAIHLHOM
tuMmyce. B mocTamMOpuoHAIEHOM
nepuoje rmnociae cospeBaHus T-
TUMGOLHUTE  paccensitoTcss B T-
3aBUCUMBIX 30HaX MepuQepruecKon
TUMGOUTHOM TKaHH
(mepuapTUKYISIpHO B O€Joi MylibIie
CEJEe3€HKM U MapaKOPTHUKAIbHBIX
30Hax TuM(}OY3II0B). [Tocne
CTUMYJISILIUA (axTUBaIIVH )
OIpEIEIICHHBIM AHTUTEHOM T-
TUMGOIHTHI TPE0OPa3OBLIBAIOTCS B
Oonpiue TpanchopmupoBanusie T-
TUMQONHTHI, W3 KOTOPBIX 3aTeEM
BO3HMKACT HCIIOJIHUTEIHHOE 3BEHO
T-xierok. @yHKINU

T-nmumponuTs PacIo3HAIOT
IIPOLIECCUPOBAHHBIN u
MIPEACTABICHHBIH Ha TOBEPXHOCTH
AHTUT €H-TIPEICTABIIAIOLINX (A)
KiaeTok anTureH. OHM OTBEYAIOT 3a
KJIETOYHBIA UMMYHUTET, UMMYHHBIE

peaxkuuu KJIETOYHOTO TUIA.
OtnenpHblE cyononyssiuu
ITOMOT AT B-numdonuram

pearupoBatb  Ha  T-3aBUCHUMBIE
AQHTUTEHbl  BBIPAOOTKOM  aHTUTEN
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(perynupyroT AKTUBHOCTb B-
KJICTOK). VYuyacTBytoT B
THIIEPYYBCTBUTEIBHOCTH
samemiienHoro (1V) tuma.
Ob6paszoBanue u CO3peBaHMe
UMMYHOKOMIIETEHTHBIX KJIETOK
OCYILECTBIISICTCSI B  I[CHTPAJIBHBIX
opranax uMMmyHurera (mus T-
mumdoruToB — B THMyce). Kierku-
MpeIIeCTBeHHUKN T-muMdouToB
MOIaJalnT B TUMYC, Trae npe-T-
KJICTKH (TUMOIIMTHI)  CO3PEBAIOT,
npoiiepupyroT U MPOXOIAT
nudepeHIMPOBKY Ha OTHEIbHBIC
cyOKacchl B pe3yabTare
B3aMMO/ICICTBUS c
SMHUTEIHATBHBIMA ¥ JICHAPUTHBIMH
KJIETKAMH CTPOMBI U BO3JCHCTBHS
TOPMOHOMNOJOOHBIX
MOJTUTICTITHTHBIX ¢daxTopoB,
CEKPETHPYEMbIX  AMUTETHATLHBIMU
KJIETKaMu TUMYCa (ambdal-
TUMO3UH, TUMOIO3THUH, TUMYJIHH H
Ip.).

[Tpu nuddepeHIpoBKe T-
TUMQOITUTHI IpUOOpeTaroT
ompeeNieHHbI Habop MeMOpaHHBIX
CD-mapkepoB. T-kiieTkH pa3aesstoT
Ha CyOIOMmyJIsALUU B COOTBETCTBUH C
ux ¢yskmueir u npodmiem CD-
MapKepoB.

T-nmumponuTs PpacIo3HAOT
AQHTUTEHBI C TMOMOUIBIO BYX THUIIOB
MeMOpaHHBIX TIIMKOMPOTENHOB — T-
KJIETOYHBIX PELENnTOPOB (CEMENUCTBO
Ig-momo6ubIx  Monekyn) u  CD3,
HEKOBAJICHTHO CBSI3aHHBIX MEX]y
coOoil. Ux peuenrtopsl, B OTINYHE
OT aHTHTEd M pelentopos B-
TUMQOLMTOB,  HE  pacHO3HAIOT

CBOOOJTHO LUPKYJIUPYIOLIHE
AHTUTECHBI. Onn pAacImo3HarT
MENTUIHBIE dbparMeHTHl,

HpellCTaBJ'ISIeMBIe 15001 A-KHCTKaMI/I
yepe3  KOMIUIEKC  YYXEPOJHBIX
BEIIECTB C  COOTBETCTBYIOIIUM
OenKoM rJ1aBHOM CHCTEMBI
THECTOCOBMECTUMOCTH 1 1 2 Kiacca.
OcHoBHast (GyHKIUA B-KkiIeTok —
muddepeHnmanuss B pe3ynbTaTe
AHTUTCHHOU CTUMYJISLINI B
IIa3MaTUIECKHE KJIETKHU,
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MNPOAYLUPYIOIIUE AaHTUTENa, T.€.
s dexropHOE yqacTue B
T'yMOpPaJIbHBIX UMMYHHBIX
peakiusx. CylecTByeT HECKOJIbKO
noaTumnoB B-nmuMdoruTos.
O6pa3oBanue B-kinetok y mioaa
MPOUCXOAUT B NEYCHH, B
JAJIbHENUIIIEM — B KOCTHOM MO3Te.

AHTHIEHBI.
Knaccupuxanmus.
CBoiicTBa.

AHTHUTE€HBI o0nanmator paIomM
XapaKTEPHBIX CBOMCTB:
AQHTUTCHHOCTBIO, CHEUU(UIHOCTHIO
U UIMMYHOT'€HHOCTBIO.

AHTHTeHaMH MOTYT OBITh O€JKH,
HOJMCaxapuabl U HYKJIEUHOBBIE
KHACIOTHl B KOMOHWHAIIUM MEXKIy
co0oi uiu aUnugaMu. AHTUT€HaAMU
ABIIAIOTCS ~ JIIOOBIE  CTPYKTYpBI,
HECylllue IpPHU3HAKU T'€HETHYECKOH
qyKEPOJAHOCTH U PACIIO3HABAEMBbIE
B O9TOM  KayecTBe HMMYHHOMH

CHCTEMOM. HaunOomnbmeit
UMMYHOTEHHOCTBIO 00J1a1aX0T
6GJIKOBI>IC AHTUI'CHBbI, B TOM 4YHCJIC
OakTepHaIbHBIC JK30TOKCHUHBI,

BUpYCHasl HEMpaMUHUA3a.

MHuoroo6pasue NOHATHS «aHTUTEH.
AHTHTEHBl pa3JelieHbl Ha MOJHBIC
(MIMMYHOTEHHBIE), BCEraa
NPOSIBIISIONINE WMMYHOTCHHBIE H
AQHTUTCHHbIE CBOMCTBA, U HEMOJIHbIE

(ranTeHsl), HE CIIOCOOHbIE
CaMOCTOSITENIEHO BBI3BIBATh
MMMYHHBIN OTBET.

["anTensl o0yagaroT
AQHTUTE€HHOCTHIO, 4To
00yCIIOBIMBAET UX CHEHUPUYHOCTD,
CHOCOOHOCTh n30MpaTeNbHO

B3alMOJICIICTBOBATh C AHTUTEIAMHM
WIA pernentopamu JIUM(OLMTOB,
OTNpeaeNsAThCS
UMMYHOJIOTHUECKUMH  PEAKLUIMHU.
I"anrensl MOT'YT CTaTh
UMMYHOTCHHBIMH TIPH CBSA3BIBAHUH
C  UMMYHOT€HHBIM  HOCHUTEJIEM
(manmpumep, 6emKom), T.C.
CTaHOBSITCS MOJIHBIMH.

3a  cneuu(UYHOCTH  AHTHIEHa
OTBEYaeT TramnTeHHas 4acTh, 3a
MMMYHOT€HHOCTb — HOCUTEb (Yalle
0eIoK).

MIMMYHOT€HHOCTb 3aBHCUT OT psla
OpUYdH  (MOJIEKYJISIPHOM  Macchl,

1JI-1 OIIK-5
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MOABUXKHOCTU MOJICKYJI AaHTUTCHA,
($hOpMBI, CTPYKTYPBI, CIIOCOOHOCTH K
M3MEHEHUIO). Cy1ecTBeHHOE
3HA4YCHUE uMeeT CTEIICHb
reTepOreHHOCTH  aHTWUIEHA, T.C.
qy)>KePOJHOCTh Ul JAHHOTO BHJA

(Makpoopranusma), CTENEHU
HBOJIFOLIMOHHOU JTUBEPreHIIUU
MOJIEKYII, YHUKQJIBHOCTH u
HEOOBIYHOCTH CTPYKTYpBHI.
Yy:xepoIHOCTb onpezensercs
TaKXK€  MOJICKYJIISIPHOM  Maccom,
pa3Mepamu u CTPOEHUEM
ouononumepa, — ero
MaKpOMOJIEKYJISIPHOCTBIO U

JKECTKOCTBIO CTPYKTYPBI.
AHTUTEHHOCT, OEJIKOB  SIBIIAETCS
MPOSIBIICHUEM HX UYYKEPOJHOCTH, a
ee CcrnenupuIHOCTh 3aBUCUT OT
aMHHOKHCIIOTHOM

MOCIIE0BATEIHLHOCTH OENKOoB,
BTOPUYHOMU, TPETUYHOU u
YeTBEPTHYHONH (T.e. OT OOIIeH
KOH(pOpMaLuu OeKoBOM
MOJICKYJIbI) CTPYKTYPHI, oT
MIOBEPXHOCTHO PAacIoNOKEHHBIX
JETePMUHAHTHBIX rpynmn u
KOHIIEBBIX AMHHOKHUCIIOTHBIX

octatkoB. KomnounHoe cocrosiHue
U pacTBOPUMOCTb — 00si3aTeIbHbIE
CBOMCTBA aHTUTE€HOB.

CnenupuuHoCTh AHTUT€HOB
3aBHCUT OT OCOOBIX Y4YacTKOB
MOJIEKYJ OEJIKOB M IMOJIMCaXapuioB,
Ha3bIBAEMBIX 3MHUTONAMHU. JMUTOMBI
WM aHTUTCHHBIE JCTEPMHUHAHTHI —
dbparMeHThl MOJIEKYNl aHTUTEHA,
BBI3BIBAIOIINE WMMYHHBIN OTBET U

OTIpEAEIAIOINE ero
crenu(UIHOCTb. AHTUTEHHBIE
JIETEPMUHAHTHI M30UpaTenbHO

pearupyroT C aHTUTEIaMH WJIU
AHTUT€H-PACIIO3HAIOIUMHU
penenTopamMu KIETKU.

ONUTOMNBI  KAYEeCTBEHHO  MOTYT
OTJIMYaThCA, K KaXIOMY MOTYT
00pa3oBBIBATHCS «CBOWMY» aHTHTENA.
AHTHUTEHBI, CcOAepKalue  OJIHY

AHTUT'CHHYIO ACTCPMUHAHTY,
HAa3bIBAIOT MOHOBAJICHTHBIMHU, — PAL
OIIMTOIIOB — IIOJINBAJICHTHBIMU.

ITonvmepHbIE aHTUTEHBI COAEPIKAT B
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OO0JIBIIIOM KOJIMYECTBE HACHTHYHBIC
snuronsl (paaremmunsl, JIIIC).
OcCHOBHBIE ~ THUNBl  AHTUTCHHOM
crienupuIHOCTH (3aBHCST oT
CHenU(PUIHOCTH STTUTOIIOB).

1. BunoBas - xapaktepHa UIs
BceX ocoOeil ogHoro Buaa (oOurue
SIUTOIIBI).

2. I'pynnoBas — BHyTpu BuIa

(M30aHTUTEHBI, KOTOpBIE
XapaKTepHBI TUTST OTJICTBHBIX
rpynm). [Ipumep — rpynmbl KpoBU
(ABO u np.).

3. I'erepocnenuduarocTh -
HAIMYUE  OOIMMX  AHTUTCHHBIX
JNETEPMUHAHTY OpPraHHU3MOB
Pa3INYHBIX TaKCOHOMHYECKHX
rpynn.  VMMeroTcss  mepekpecTHo-
pearupyroiue AQHTHUTE€HBI y
OaxTepuit " TKaHEH
MaKpOOpraHusma. a) AHTUTEH
dopcmaHna - TUNUYHBIN

MePEeKPECTHO-PEarupyomui
AQHTHUTEH, BBIIBICH B DPUTPOIHMTAX
KOIIeK, cobak, OBel, I[OYKe
MOpcKoit cBuHKH; 0) Rh-cucrema
spuTpoUUTOB. Y uyenoBeka Rh-
AQHTHUTCHBI arrIIOTHHAPYIOT
aHTUTENAa K 3PUTPOLUTAM 00€3bsH
Macacus rhesus, T.e. sBuAIOTCA
NEPEeKPECTHBIMU; B) H3BECTHBI
o0IIe aHTUTEHHBIC JIETEPMUHAHTHI
SPUTPOLIMTOB YeNOBEKa U MaJTOYKH
YyMBI, BUPYCOB OCIIBI W TPHIINA; T)
eme mnpumep — Oernok A
CTPENTOKOKKa M TKaHW MHOKapja
(KJTamaHHBIH anmapar).
4. CranguocnenuuaHoCTb.
VmeroTcs aHTUTEHBI, XapaKTepHbIE
s OIPEIEIIEHHBIX cTagui
pa3BUTHA, CBSI3aHHbBIE C
Mop(horeHe3om. Anboda-
deronpoTenH  xapakTepeH Ui
SMOpPUOHANILHOTO Pa3BUTHS, CHHTE3
BO B3pOCIOM COCTOSSHUU PE3KO
YBEIIMYMBACTCSI ~ MPH  PAKOBBIX
3200JIeBaHUAX MTEUEHHU.
Kryrukossie, W H-Ar,
JIOKAJU3YIOTC B JIOKOMOTOPHOM
anmnapare 0akTepuil — UX KI'yTHKax.
OHM npeACTaBISIIOT COO0M AMUTOTIBI
COKpATHTEIHHOTO Oenka —
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¢narennmuua.  Ilpu  HarpeBaHuu
¢bnarennuH JEeHATypHUpYyeT
(TepmonabunpHblil), 1 H-Ar Tepser
cBoro crneunduyHocth. DeHon He
JIEUCTBYET Ha 3TOT AT.
Comatnueckuii, mnu O-Ar, cBsI3aH C
KJICTOYHOM CTeHKOH Oaktepuii. Ero
OCHOBY COCTaBJISIET JITIC,
TEPMOCTA0MJICH — HE pa3pyIIaeTcs
IpU ATUTENbHOM Kunsityenuu (y I'p—
OaxTepuii cneuu(puIHOCTh
ompezensercs  JAe30Kchcaxapamu
nonucaxapugos JIIC). Opnaxo
COMAaTUYEeCKMi  Ar  MOABEPKEH
JIEUCTBUIO aNbIETUIOB
(dbopmanuna), CITUPTOB,
HapYyIIAIOIIUX €r0 CTPYKTYPY.

Ecnu MIPOUMMYHHU3HUPOBATH
JKUBOTHOE JKUBBIMH OaKTepUsIMHU,
UMEIOIUMH  JKTYTUKH, TO OyIyT

BBIPa0aTHIBATHCS AT,
HaIpaBJICHHBIC OJIHOBPEMEHHO
npotuB O- u H-Ar. Bgenenue
MIPOKHUIITYEHHOMN KYJIBTYpbI

ctumynupyer Omocuntes AT k
comaruueckomy O-Ar. Kynbrypa
OakTepuii, obpadoTanHas (HEHOJIOM,
BbI30BeT 0OpazoBanue AT TONbKO K
KTYTUKOBBIM AT. Jlunug A (BXoauT
B COCTaB KIJIETOYHOW CTEHKH ['p—
OakTepuit) — reTepoaIuMEp;
COJIEP’KUT TJIIOKO3aMHH U JKHPHBIE
kucinoTel. OH 005a7aeT CHIIbHOM
aJIbIOBAaHTHOM,  Hecrnenuduaeckoi
MMMYHOCTUMYJIUPYIOLIEN
AKTUBHOCTBIO U TOKCUYHOCTBIO.
AHTUTEHBl THCTOCOBMECTUMOCTH.
IIpn nepecajakax OpraHoB
BO3HUKAET npobiema
COBMECTHUMOCTH TKaHEH, CBS3aHHAs
CO CTENEHBID MX TIE€HETHYECKOIO
POJICTBA, PEAKLUSMU OTTOPKEHUS
qyKEPOAHBIX AJUTOT€HHBIX u
KCEHOTE€HHBIX TPaHCIUIaHTAaTOB, T.€.
npobiieMaMu
TPaHCIUIAHTAIIHIOHHOTO
umMMmyHurera.  CymecTtByeT — psn
TKaHEBBIX AQHTUTE€HOB.
TpaHCIIaHTALIMOHHBIE AHTUTEHBI BO
MHOTOM OTIpEeAesIOT
WHJIUBUTYAJIbHYIO AHTUTECHHYIO
cnenupuIHOCTh OopraHusma.
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Cucrema HLA - »3T0 cHcrema
CHJIBHBIX AHTUI'CHOB. Criextp
mosiekyn MHC yHukanen s
OopraHu3ma, 4YTO OIpEIEISIET €ro

OMOJIOTUYECKYIO
WH/IMBUYAILHOCTh W TO3BOJISIET
pa3nu4arh «IyKOE -
HECOBMECTHMOEY.

CeMb  TI'EHETHYECKHUX  JIOKYCOB
CUCTEMBI pa3/ieJIeHbl Ha TPH KJiacca.
I'ensl IIEpBOro KJjiacca
KOHTPOJIM3YIOT CHUHTE€3 AaHTUICHOB
Kiacca 1, ompenensitoT TKAaHEBBIC

AHTHUTE€HBI u KOHTPOJIUPYIOT
TUCTOCOBMEC-TUMOCTh.  AHTHUT€HBI
KJlacca 1 OTIpEAeISIOT
WHIUBUTYAJIbHYIO AHTUTCHHYIO
Crenu(PUIHOCTb, OHU
MPEJICTABIISIIOT JIO0BIEC Uy>KEPOTHBIC
AHTUTEHBI T-uuTOoTOKCHUECKUM

auMdonuTam. AHTUTEHBI Kiacca 1
IIPEJICTaBICHBl HA IIOBEPXHOCTH
BCEX  SAAPOCOAEpKALIUX  KIETOK.
Monexkynst  MHC  wmacca 1
B3aMMOJICUCTBYIOT C  MOJIEKYJIOU
CDs, HKCIPECCHPYEMOit Ha
MeMOpaHe MPEAIIECTBEHHUKOB
LUTOTOKCUYECKUX JTMMQOLIUTOB
(«CD» — claster difference).

['enbr MHC KJlacca 2
KOHTPOJIMPYIOT aHTUTE€HBI Kjacca 2.
OHU  KOHTPOJNUPYIOT OTBET K

TUMYC3aBUCHUMBIM aHTUTEHaM.
AHTUTEHBI KJjlacca 2
HKCIPECCUPOBAHBI

NPEUMYIIECTBEHHO Ha MeMOpaHe
UMMYHOKOMIETEHTHBIX KJIETOK
(mpexne Bcero makpogdaroB u B-
JIUMQOIUTOB, 4aCTHUYHO-

AKTUBUPOBAHHBIX T-TUM(OIIUTOB).
K aT0ii e rpymnme reHoB (TouHee —
obnactu HLA-D) oTtHocsaTcsa Takxke
reHbl IT -CHIIbBI MMMYHHOTO OTBETa
U reHsl [S-Cynpeccuu MMMYHHOTO
orBera. Anturensi MHC knacca 2
obecreunBaroT B3aUMO/ICHCTBHE
Mexny — Makpodaramu U B-
auM@doIUTaMH, y4acTBYIOT BO BCEX
CTaAusiX HMMMYHHOIO OTBETa —

NPeCTaBICHUN aHTUTCHA
Makpogaramu T-mumdoruram,
B3aUMOJICVCTBUHU (xoonepanun)
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makpogaros, T- u B-nmumdornuros,

nuddepeHIpoBKe
MMMYHOKOMITETEHTHBIX KJICTOK.
AHTHUTEHBI KJacca 2 MPUHUMAIOT
ydactue B bopmupoBaHUU
MIPOTHBOMHUKPOOHOTO,
MIPOTUBOOITYXOJIEBOTO,

TPaHCINIAHTAOUOHHOTO MW JpYIux
BUJI0OB MMMYHUTCTA.

JHIOreHHbIe
HMMYHOPEryJsiTopbl.
KieTouHbIi 1
ryMOpaJbHbII
UMMYHHUTET.

LluTOKUHEL. OnHont u3
0COOCHHOCTEH
MMMYHOKOMITETEHTHBIX KJIETOK,
ocobenHo T-1uM(pounuTOB, ABIACTCS
CIIOCOOHOCTH MIPOTYIIUPOBATH
0O0JIBIII0E KOJTMYECTBO PAaCTBOPUMBIX
BEIIECTB - LIMTOKUHOB
(MHTEpIIEHKUHOB),

OCYIIECTBISIIOIMX ~ PETYJIATOPHBIE
¢yakuun.  OHE  obecrneunBaroT
COIVIACOBAHHYIO  paboTy  Bcex
cucteM © (aKTOPOB HMMYHHOM
cUCTeMBbl, Onarojaps MNpPsAMBIM H
00paTHBIM CBSI35IM MEXY
pa3IMYHbIMU CUCTEMaMHU U
CyOomonysIusIMu KJIETOK
o0ecrneynBaroT YCTONYHBYIO
CaMOPETYIISILIAIO WMMYHHOM
cuctembl. [IUTOKMHBI y4acTBYIOT
TaKKe B PEryJslMU amnomnTosa, B
nposnrdepalnuy, aHruoreHese MU
JIpPYrux  KJIETOYHBIX  IIPOLECCaX.
ChopmupoBanuch B3Il Ha
€AVHYI0 LIUTOKHHOBYK) CHCTEMY,
KOTOpast 00beIMHAET UHTEPPEPOHBI,
UHTEPJICUKUHBI,

KOJIOHUECTUMYJIUPYIOIIHE (PaKTOpBI
U japyrue (akTopel pocTa U MUMEEeT
0oJbIlIOe 3HAUYE€HUE B OOECHeueHuun
roMeocrasa Opra"usMa. Nx
onpeaeneHue (I TOKUHOBBIH
npodmib) JaeT JAOMOJHHUTEIbHOE
IIPE/ICTABIICHHE 0 COCTOSIHUH
MMMYHHON cucteMbl. B 1nenom

roMeocTas opraHusma
oOecrieunBaeTcs COTJIACOBAaHHOM
paboToit (B3aMMOJIEHCTBUEM )
MMMYHHOH, SHJOKPUHHOU U

HEPBHOM CUCTEM.

L{UTOKMHBI ~ CEKPETUPYIOTCS
Pa3INIHBIMH KIJIETKaMH
(mumdornmTamu, Makpodaramu U
Jp.) B MPOIECCE MEKKIETOUHOTO

WJI-1 OTIK-5
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B3aUMOJICHCTBUS B  OTBET Ha
AHTUTCHHOE paszipaxxeHue
(MH(}EKIMOHHBINA areHT) U B HOpPME
HaMpaB/IAl0T MMMYHHBIH OTBET IO
HanOonee 3¢ dexkruBHoMy myTH. Ilo
npopwit0  AEHCTBUS  LIUTOKHUHBI

MOHO pa3zenuThb Ha
MIPOBOCHANIUTEIbHBIE u
MIPOTUBOBOCTIAJIUTEIBHEIE, no
MIPEUMYIIECTBEHHON

HaIpaBJICHHOCTH UMMYHHOTO

orBera-Thl (T-helper I -
HalpaBJCHHbIC Ha (OPMUPOBAHUEC
KJIETOYHO-OIIOCPEJOBAHHOTO
UMMYHHOTO  OTBeTa) ©  Th2
(IperMyIIeCTBEHHO
rymopainbHoro). bamanc Thl/Th2
[UTOKMHOB Ha pPaHHUX JTarax
BOCIAJIUTEIBHON peakiuu B
3HAYUTEIBHON CTEIICHH OMPEICIseT
HPEUMYIIECTBEHHO KIICTOYHBIA WU

T'YMOPaJIbHBIN Xapakrep
MMMYHHOI'O OTBETA.
[IpoBocniasniurenbHbIE

uuTokunel - WJI-1, WJI-6, WNJI-8.
NJI-12, daxTop HEKpo3a Omyxojen
(®HO) anwda, untepdeponnt (D)
anba M raMMa CHUHTE3UPYIOTCA U
JIEUCTBYIOT Ha
UMMYHOKOMIICTCHTHBIE KJICTKH Ha
paHHUX  CTaAMSX  BOCIMAJICHHUS.
B3anmoneiictere

MUKpPOOPTaHU3MOB C pPelenTOpaMu
MakpodaroB MPUBOAUT K WHIYKIIHH

CHHTE3a u CeKpeLuu
MPOBOCHIAUTENEHBIX ~ [UTOKHHOB,
o0ecreunBaroIux pa3BuTHE
PaHHEr0 BOCMAIUTEIEHOTO OTBETA.
OcHoBHOM MEANATOP
Bocniasienuss - WJI-1. Knerku

orBevaroT nponaykuuein MJI-1 Ha
JIEMCTBHE TOKCUHOB W  JIPYyTUX
KOMIIOHEHTOB ~ MHUKPOOPraHU3MOB,

AKTHBUPOBAHHBIX KOMIIOHEHTOB
CUCTEMBl KOMIUIEMEHTA, JIpPYyruXx
MEINaTOPOB BOCITAJICHUS. C
MOBBILIEHUEM YPOBHS NJI-1
COTIPSIKEHBI JTUXOPAJIKa,
HelTpodumms, aKTHBAIHA
KOMIUIEMEHTa,  CHHTE3  OEJIKOB
octpoii (a3el Bocmanenus, WJI-2,
KJIOHAJIbHAsI npoaudepanus
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cneuuuyHbIX K  aHTHreHy T-

KJICTOK. [TpoBocnanuTenbHbIC
s dexrer NJI-1 ocymiecTBisIrOTCS B
CHUHEPTU3ME C JPYyTUMH

LIUTOKMHAMH, B TMEPBYIO OYEpPENb C
®HO anbda u NJI-6.

OCHOBHBIMHU TIPOJIyLIECHTAMU
®HO anbda ABIASIOTCS MOHOITUTHI U
TKaHeBble Makpodaru. B panHuit
nepuon BocnaneHus PHO ansda
aKTUBUPYET SHJIOTEIUH,
CIOCOOCTBYET aJre3uu JICHKOIMTOB
K DIUTEJIHMIO, MUTPAIlMM UX B Oyar
BOCTAJICHUS, UHAYLIUPYET
MPOIYKILIUIO IPYTUX
MIPOBOCHAIUTEIHHBIX LIUTOKUHOB.

[IpoTrBOBOCTIATUTENBHBIE
uurtokunsl (WJI1-4, WJI-10, NJI-13,

®HO Oera) COCTaBJISIFOT
ATBTEPHATHBHYIO

MPOBOCHAIUTEIBHBIM  ITUTOKWHAM
rpyIIy, OTPaHNYHBAOIIYIO
pa3BUTHE BOCIIaJICHUSI.

CyliecTBeHHOE 3HAYEHUE HMEET
NJI-4, ypoBEeHb KOTOPOTO SIBISETCA
OJTHMM M3 KpPHTEpUEB OICHKU Th2-
orBeta. MJI-4 - dakrop akTUBaIMK

B-nmumdonuros, SIBIISIETCS
POCTOBBIM (HaKTOPOM MJIsi TYYHBIX
KJIETOK, T-xnerox. nii-4

CHUHTE3HPYETCSI U CEKPEeTUPYeTCs
Th2 kieTkamm.

ITo Xapaxkrepy
OMOJIOTrHYSCKOTO JICHCTBUS u
CTPYKTYPHOM OpraHu3alu

BBIJIETISIIOT HECKOJIBKO rpynmn
LIUTOKUHOB.

I'emomosTuHbl — (QakTopsl pocta
KJIETOK. K HUM OTHOCST
untepneiikuael (W),  koropseie
IPOAYLUPYIOTCS aKTUBUPOBAHHBIMU

T- u B-nmumdouuramu,
Makpodaramu, KJIETKaMH CTPOMBI
TUMYCA. O yHKIHOHATbHAS
aKTUBHOCTb ~ JTUX  MEIHUAaTOPOB
UMeEeT Pa3HOHAIIPABIECHHBIN

xapaktep. Wurepneiikunsr (MJI-2—
Wii-7, Wi-9, Wi-11, Wi-13, Nil-
15) obecreunBarOT CTUMYISIUIO
pocra, nudepeHITpPOBKY u
aktuBanuo  T-, B-nmumdonuros,
NK- KJIETOK, Makpodaros,
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TPaHYJIOIUTOB W  MOHOIIUTOB,
YCUJIEHHE  aKTHUBHOCTU  TYYHBIX
KJIETOK M JIp.

K »To#1 ke rpynme reMorno3THHOB
OTHOCST KOJOHHUECTUMYJIUPYIOIINE
(bakTopsI (KCD), KOTOpBIC

KOHTPOJHUPYIOT CO3pEBaHHE,
npoiaudepandio M aKTUBALHUIO
KJIETOK UMMYHHOM CHUCTEMBI
(TpaHyJIOLHUTOB, MOHOIIUTOB,
Makpodaros).

HNurepdeponsr (MPH) npuHuMaroT
pPa3sHOCTOpPOHHEE ydactue B
peryyisuud  HMMMYHHOTO  OTBETa,
o0nanaT IIPOTUBOBUPYCHOM
AKTUBHOCTBIO.

®axTopsl Hekpo3a onyxonau (PHO-
a u OHO-Bf) mnomyunnm Takoe
Ha3BaHUE TOTOMY, YTO CIOCOOHBI
JU3UPOBaTh HEKOTOPHIE OIYXOJIN.
CTumMynMpyroT MpOLECcChl aAre3ud,

AHTUTEI000pa30BaAHUS u
aKTHBHOCTh MOHOHYKJIEapPHBIX
KJIETOK. Cexpetupyrorcs

AKTUBUPOBAHHBIMHM Makpoaramu.
XEeMOKHHBI TPUBJIEKAIOT B oOyar
BOCIIAJICHUS JIEHKOLUTHI, MOHOLIUTBI
u  guMmporuTtsl u3  KpoBu. K
XEMOKHHaM OTHOCST NJI1-8,
Makpo@aruHruoupyomui  (hakrop
(MUD) u ap.

[{UTOKMHBI CEKPETUPYIOTCS
pa3IMYHBIMU KJIETKaMU
(mumdormTamu, MakpodparamMu U
Ip.) B TpOIEcCe MEXKKIECTOYHOTO
B3aMMOJCHCTBUSI B  OTBET Ha
AQHTUTEHHOE pasapaxeHue
(MH(QEKIMOHHBII areHT) U B HOpME
HAIpaBJIIIOT UMMYHHBIM OTBET IIO
Haubonee 3¢ dexTuBHOMY myTH. Ilo
npopwito  ASUCTBUS  LIUTOKHUHBI

MO>KHO pas3fenuTh Ha
IIPOBOCHIAJIUTENBHbBIE U
IIPOTHUBOBOCTIATIUTENILHBIE; o
IIPEUMYILIECTBEHHOMN

HAIpPaBJIEHHOCTH MMMYHHOT'O

orBera — nHa Thl (T-helper | -
HanpaBJCHHbIE Ha (OPMHUPOBAHUE
KJIETOYHO-OTIOCPEI0BAHHOTO
UMMYHHOTO  OTBeTa) ©  Th2
(TpenMyIIeCTBEHHO
rymopanbHoro). bamanc Thl/Th2
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IIUTOKHNHOB Ha paHHI/IX aTariax
BOCITQJIUTEILHON peaKkuuu B
3HAUUTENIHON CTENEHU OIpEeIsieT
MIPEUMYIIECTBEHHO KJICTOYHBIA HWIIH

T'yMOpaJbHbIN Xapakrep
MMMYHHOI'O OTBETA.
[IpoBocnasniurenbHbIE

muTokunel - WJI-1, WNJI-6, WNJI-8.
NJI-12, daxTop HEKpo3a Omyxojen
(®HO)  ambda, wuHTEpDEpOHBI
(M®H) anbda u ramma
CUHTE3UPYIOTCS M JCUCTBYIOT Ha
UMMYHOKOMIICTCHTHBIE KJIETKH Ha
paHHUX  CTaAMSX  BOCIHAJICHHUS.
B3aumoneiicteue

MUKpPOOPTaHU3MOB C pElenTOpaMu
MakpodaroB MPUBOAUT K WHIYKIIHH

CHHTE3a " CeKpeluu
IPOBOCIIAJIUTENIFHBIX ~ IUTOKWUHOB,
o0ecreunBaroux pasBuTHE

PaHHEro BOCMAJIUTEIBHOTO OTBETA.
[IpoTBOBOCTIATTUTENBHBIE
uurokunsl (MJI-4, WJI-10, WJI-13,

®HO oera) COCTaBJISIIOT
IbTEPHATUBHYIO

MMPOBOCIIAIINTCIIbHBIM OUTOKHHaAM
rpymiy, OrpaHUYHBAIOIIYIO
pPa3BUTHC BOCIIAJICHU .

CyliecTBEHHOE 3HAUEHUE UMEET
NJI-4, ypoBeHb KOTOPOTO SIBIISAETCS
OJIHUM W3 KpHTEpUeB OleHKH Th2-
orera. MJI-4 — daxTop akTuBanmu

B-nmumdonuros, SIBJISICTCS
POCTOBBIM (HDaKTOPOM TSI TYIHBIX
KJICTOK, T-kneTok. nJi-4

CUHTE3UpYETCsI U CEKpeTHpyeTcs
Th2 knerkamu. Th2-LHUTOKUHBI
WJI-4, ni-s, ni-6, 1Jj-10, NJl-
13)  ycunuBalOT ~ AHTUTENbHBIN
MMMYHHBI OTBET U OOECIEUMBAIOT

T'yMOpajbHBII UMMYHUTET
MIPEUMYILIECTBEHHO MIPOTHUB
TOKCHHOB u BHEKJIETOYHBIX
MHUKPOOPTaHNU3MOB.

NMMyHHBII OTBET — 3TO
LEMb ITOCJIEI0BATEIbHBIX CIOKHBIX
KOOIIEPaTUBHBIX IIPOLIECCOB,

UAyIIUX B HMMMYHHOM CHCTEME B
OTBET HA JCHCTBUE AaHTUICHA B
OpraHusMe.

Paznuuaror: MIEPBUYHBIN
MMMYHHBI OTBET (BO3HHMKAeT MpH

21




NEpPBOM BCTpEYE C AHTUIECHOM);
BTOPUYHBIA ~ MUMMYHHBIA  OTBET
(BO3HMKAET NpuU TOBTOPHOH BCTpeue
C QHTUTCHOM).

JIro60i1 WMMYHHBIH OTBET
COCTOMT M3 ABYX (a3: UHIYKTUBHAs,
IIPEJICTAaBICHUE U paclo3HaBaHUE
AQHTUTEHA; BO3HUKAET  CIIOKHAS

Koornepanus KJIETOK c
nocienyromiein nponudepanuein u
TG GepeHITMPOBKON;

NPOJYKTUBHAS; OOHAPYKUBAIOTCA
IIPOJAYKTHl HUMMYHHOT'O OTBETA.

W3BecTHBI CIIeyIolIHe
dbopMBl  MMMYHHOTO  OTBETa: -
IryMOpaJIbHbIN UMMYHHUTET,
OCHOBAaHHBIN Ha BbIpabOTKE
MMMYHOIJIOOYJIMHOB; - KJIETOYHBII

UMMYHHUTET, B OCHOBE KOTOPOTO —
npoaykiust s dexkropasix  T-
TUMQOIUTOB; - UMMYHOJIOTHUYECKAs
namsTh;, -  MUMMYHOJIOTHYECKas
TOJICPaHTHOCTb; -
UMMYHOJIOTHUECKas
runeppeaktuBHocTh (PI'3T, PI'HT);
- UAMOTHIT-aHTUUAHOTHIINYECCKHE
OTHOILICHHSI.

NMMyHHBII OTBET
XapaKTepU3yeTcs:

CHEU(PUYHOCTBIO  (PEaKTUBHOCTD
HalpasJieHa TOJIBKO Ha
ONPEAETIEHHBIA  areHT, KOTOPBII
Ha3bIBACTCS aHTUTEHOM);

MOTEHLIMPOBAHUEM (CITOCOOHOCTHIO
NPOU3BO/IUTH YCUJICHHBIN OTBET MPH

IIOCTOSIHHOM MOCTYIIJIICHUHN B
OpraHu3M OJHOTO M TOTO XK€
AQHTUTEHA); MMMYHOJIOTHYECKOMN
MaMAThIO (cITOCOOHOCTHIO

pacrio3HaBaTh ¥ MPOU3BOJUTH
YCUJICHHBI OTBET MPOTHB TOTO K€
CaMOro aHTUTEHA TPH IMTOBTOPHOM
ero MOMaJaHWu B OPraHU3M, Jaxe
ecIM  IepBo€ U  TOCIEAYIOIINe
NOMAJaHusl  TPOUCXOAAT  uepes
00JIbIlIKE TPOMEXKYTKH BPEMEHH).

I'yMopasIbHBIN UIMMYHHBII
OTBET OCYUIECTBIIAETCS TyTEM
BbIpAOOTKHU aHTUTEN
(uMMyHOTII00YIMHOB — 1g) K
qy)KepOJHOMY aHTHUTeHY (OT Jar.
humor — xwuakocts). OHK
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HUPKYJIUPYIOT B )KUJIKOCTAX
opraHu3Ma M 00eCIeynBaroT
HEHUTPaIU3aLUI0 AHTUTCHA.

Ha MOBEPXHOCTH B-
TUMQOINTOB HaXOJIUTCS
UMMYHOTJIOOYJIMHOBBIH  PELenTop
BcR (slg — superficial 1g). Imenno
OH pacIO3HAeT, 3axBaTbIBAaeT W
MEPEHOCUT AaHTUTEH BHYTPb KIIETKH.
IIpoucxogut BHYTPHKJIETOYHOE
pacliuerieHue aHTUT€HA c
oOpazoBanuem nentuaoB. OHH B
KoMmIuiekce ¢ moisiekynamu Il kiacca
MHC BbIHOCATCS Ha MOBEPXHOCTh
B-xnetku, obecrnieunBast
MIPOLIECCUHT aHTUT€HA u
MPEACTABIISISL €r0 B UMMYHOT€HHOM
dopme. PaszButue  jganbHEHIINX
COOBITHII 3aBUCHUT OT XapakrTepa
aHTUTEHA.

TuMyc3aBUCHMbIE AHTUTE€HBI
(TD — thymus depending-antigens)
JUTSL BBIPaOOTKH aQHTUTEN
HYXJIAI0TCS B IOMOIIHA T-
XEINMEePHBIX TUMQPOILUTOB.

NMMyHHBII OTBET Ha

TUMYCHE3aBUCHMbIC AHTUTEHBI
(JITIC, OaxkTepuaIbHbIE
HOJICaxapubl,

BBICOKOTIOJIUMEPHBIE O€JIKU U JIp.)
ocymecTBisiercst 6e3 ywgactus CD4
T-xenmepoB. B 3ToM mpouecce
y4acTBYIOT  TOJIbKO  B-kietkw,
MMEIOIAE aHTUTEHPACIIO3HAOIIMNI
MMMYHOTJIOOYJIMHOBBIM  penenTop.
IIppy >TOM HMMMYHHBIH  OTBET
pasBuBaeTcs ObICTPO, OOBIYHO B
paHHME CpPOKM MH(EKIUH, HO
ABJISIETCS MEHEee COoBepIlIeHHBIM. bes
yuacTus ~ T-XeNmepHBIX  KJIETOK
OPOAYLMPYIOTCS aHTUTENA TOJIBKO
OJTHOTO M30THIIA (IgM).
AddunHOCTS (CHIIa CBSI3BIBAHUA)
OTHX aHTHTEN HH3Kas, ¥ He
00pa3yroTCs KIETKH MaMSATH.
[Ipomecc 06pa3oBaHust aHTUTET
IPOUCXOIUT B TMM(OUIHON TKAHHU.

AnTHTena. Kiaccsl
HMMYHOIJIO0OYJTHHOB.

Hnst TYMOPaIIbHOTO
UMMYHHTETA XapakTepHa
BbIpabOTKa crenupuIecKuxX

aHTUTEN (MMMYHOTJIO0YTHHOB).
AHTHTENA — crien(pUIECKUe

1JI-1 OIIK-5
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Oenku raMMa-TiI00yIMHOBOU
TIPUPO/IBI, oOpasyromuecs B
OpraHu3Me B OTBET Ha aHTUTECHHYIO
CTUMYJISILIUIO " CIIOCOOHBIE
cnenu(uyeckn B3aUMOJICHCTBOBATD
¢ arturenom (in vivo, in vitro). B
COOTBETCTBUH C MEXIYHAPOIHOM
K1accuduranuen COBOKYITHOCTb
CBIBOPOTOYHBIX 0eNKoB,
00JIaIal0MKX CBOMCTBAMH aHTHTEI,
Ha3bIBAIOT  WMMYHOTJIOOYJIMHAMHU

(19).

Ig paszeneHbl B
3aBUCUMOCTH OT JIOKQJIU3aIllMK Ha
TPU IPYIIIILL:

- ceiBopoTouHbie |g (B KpoBM); -
cekperopusle |g (B cekperax —

COJICPKUMOM KEITYT0IHO-
KHILIEYHOTO TpaKTa, CIIE3HOM
CeKpeTe, CIII0OHEe, OCOOCHHO — B

TPYIHOM MOJIOKE) OO0ECHeurnBalOT
MECTHBI HMMMYHHUTET (HMMYHHUTET

CIIM3UCTHIX); - TOBEPXHOCTHBIE Ig
(Ha MIOBEPXHOCTHU
UMMYHOKOMIIETEHTHBIX KJIETOK,

0cobeHHO B-nmum@ouunTos).

lg xapaktepusyrorcsi o0UUM
TanoM  cTpoeHus.  CTpyKTypHO#
eIMHULICH aQHTUTEN  SIBISETCS
MOHOMEp, COCTOAIIMA U3 JBYX
agerkux (L) m aByx Tsokensix (H)
TeneH, CBSI3aHHBIX TUCYIb()HUITHBIMA

MOCTHKaMH. Monomepamu
ABIISAIOTCA 19G, IgA
(ceiBopoTounbiit), IgD u IgE. VY
ITOJIMMEPHBIX Ig nMeeTcs
JIOTIOJTHUTEIIbHAS JDKEH-
MOJIUIETITUIHAS  1[IeMb,  KOTOpas
00BbeTuHSET (monumepu3zyer)

OT/IEIIbHBIE CyOBbEeTMHULIBI (B
cocraBe rmneHtamepa IgM, nu- u
TpuMmepa cekpetoproro IgA).

I[lo  cneuundpuynocTn  u
CIOCOOHOCTH CBSI3BIBATh aHTHIEH B

monekyne  Ig  Bememstor 3
¢dbparmenTa:

Kaxxnas monexkyna aHTHTEN
nUMeEET ABa OINHAKOBBIX

AHTUTEHCBS3BIBAIOIINUX ~ (parMeHTa
Fab (fragment antigen binding),
ONpeIETAIOMINX AHTUTEIBHYIO
cenuuaHoCcTh, W omguH FC
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(fragment  constant)  ¢dparmenr,
KOTOPBI HE CBS3BIBACT AHTUTEH, HO
oOnanaer 3¢ PeKTOPHBIMU
ouonornueckumu pyaknusmu. OH
B3aUMOJICHICTBYET CO  «CBOUM)

perLenTopoM B mMeMmOpaHe
pa3IMYHBIX THTIOB KJIETOK
(makpodar, Ty4Has KJICTKa,
HeTpodu).

KoHueBble y4acTKu JIETKHUX
U TSOKEIBIX  LENe  MOJEKYJIIbI
HMMYHOTJIOOy/IMHA ~ BapuaOeIbHBI
mo coctaBy (aMUHOKHCIIOTHBIM
MOCIIE0BATEIHHOCTSIM) u
0003HaualOTCsI Kak BapualOenbHbIe
VL u VH obmactu. B ux cocraBe
BBIJICIISIFOT rurnepBapuadesbHbIe
yuactku (3 B L- u 4 B H-nensx),
KOTOpBIE OMNPENEISIIOT CTPYKTYPY
AKTHUBHOTO LEHTpa aAHTUTEI
(aHTUTEHCBS3BIBAIOLIETO HEHTpa
unu  maparomna). PasHoBumgHOCTH
MOCIIE0BATEILHOCTH aMUHOKHCIIOT
B ITUX runepBapuradenbHbIX
y4acTKax OTPEAETSAIOT
crienu@u4HOCTh aHTUTENa. MIMeHHO
C AHTUTCHCBSI3BIBAIOIIMM IIEHTPOM
B3aUMOJICHCTBYET AHTUTEHHAs
JeTepMUHaHTa (PMUTON) aHTHUIEHA.
AHTHUTE€HCBSI3bIBAIOIINNA LEHTP
AQHTUTEN KOMIUIEMEHTApEH SIUTONY
AHTUTEHA TI0 TPUHIHUINY «KJITHOY-
3aMOK» u o0Opa3oBaH
rUnepBapuadbenbHbBIMU  00JACTIMU
L- u H-nieneii. AHTATEIIO CBSKETCS
AHTUTEHOM (KJTFOY MOMAJIET B 3aMOK)
TOJIBKO B TOM Clly4ae, €cjiu
JIeTEpMUHAHTHAs TPyINa aHTUTEHA
MOJIHOCTBIO BMECTUTCS B  IIEIb
AKTHUBHOTO I[EHTPA aHTUTET.

Jlerkue ¥ TsDKENble LENH
COCTOSIT W3 OTHEIbHBIX OJIOKOB —
nomeHoB. B nerkux (L) nemsix - qa
JIOMEHa - OJJuH BapuabenbHbiit (V) u
ovH KOHCTaHTHBIN (C), B TSKENIBIX
(H) nensix - oqun V u 3 wim 4 (B
3aBucuMocTH oT kiacca Ig) C
JIOMEHa.

CyuiecTByIOT JIeTKHE LEenu
JIBYX THIIOB - Kamma u JsiMO/1a, OHU
BCTpEYArOTCs B Pa3IMYHBIX
MIPOTIOPIUSAX B COCTABE Pa3JIMUHBIX
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(BCex) KJIaCCOB
MMMYHOTJIOOYJTMHOB.
AHTHUT€HHOCTh AHTHUTEIL.
NMMyHOTTIOOYIMH, KaK M BCSKHMA
0e10K, 00IamaeT aHTUIEHHOCTBIO U
BBIPAKEHHOM UMMYHOT€HHOCTHI0. B
Moisiekyne |g pasnmuuaror 4 THna

AHTHUTCHHBIX ACTCPMHUHAHT:
BUOBBIC, MN30TUITMYCCKHUC,
AJJIOTUITMYCCKHE u
NIHUOTHUITNYCCKUC.

BI/I,HOBBIC AHTUTI'CHHBIC

JeTePMHUHAHTBl XapakTepHbl a7 g
BceXx oco0edl  JaHHOrO  BHUZA
(Hampumep,  KpojuKa,  coOakw,
yenoBeka). OHHM  ompenenstoTcs
CTPOEHUEM JIETKOW U  TSKEION
HenH, 10 OJTUM JETePMHHAHTaM
MOKHO UACHTU()UIIUPOBATD
BUIOBYIO IPHHAICKHOCT AT.

N3oTunuyeckre aHTUTCHHbBIE
JETePMHHAHTHI SIBIISTIOTCS
rpynnoBbiMU. OHU JTIOKAIU3YIOTCS B
TSKEJIOM LEeNH U CIyKar  JyId
nuddepeHpoBKu cemericTpa Ig Ha
5 U30TUIOB (KJIACCOB) U MHOXECTBO
MOJIKJIACCOB.

AnoTUNHYecKre
AQHTUTCHHbIE JeTePMUHAHTHI
SIBIISTIOTCSI WHAWBUYAIbHBIMH, T.€.
NPUCYLTUMHU KOHKPETHOMY
opranuzMmy. OHH pacroyaratotTcsi B
JIETKOM U TSXKEJIOM MOIUIENTHAHBIX
nerax.  [lo3BomsAroT — pasnuyarh
0co0U BHYTPU OJTHOTO BU/IA.

Nnnmotnmmueckue
AQHTUTCHHbIE JeTePMUHAHTHI
OTpakatoT OCOOEHHOCTH CTPOEHHUS
AQHTUTCHCBSI3BIBAIOIIETO LIEHTpa
CaMOM  MOJIEKYJIbI Ilg.  Onm
oOpa3oBaHbl V-IOMEHAMU JIETKOH U
TSOKETIOW  1emu  MoJiekyasl Q.
ObHapyxeHue UUOTUITHYECKUX
AHTHTEHHBIX JIeTePMHUHAHT
NOCTYXXMJIO  OCHOBAaHHEM  JUIA
CO3aHUSl  TEOPHH  «HJIUOTHII-
AHTUHUJUOTHUIIMYECKON»  PerysIuu
OMOCUHTE3a aHTUTET.

CrnenuduyuHoCcTh -
CIIOCOOHOCTh  B3aMMOJEHUCTBUSI  C
OIpe/ielIeHHBIM (CBOMM) aHTUT€HOM
(COOTBETCTBHE DIIHUTONA AaHTHTEHA W
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AKTUBHOI'O ICHTpPA aHTI/ITeH).

1. BanentHocts -
KOJIUYECTBO CIIOCOOHBIX
pearupoBarhb C AHTUTE€HOM

AKTHUBHBIX LIEHTPOB (3TO CBA3aHO C
MOJIEKYJIIPHOM ~ OpraHu3zanue —

MOHO- W TOJIUMED).
NMMyHOTTIOOYTUHEI  MOTYT  OBITH
JIBYXBaJICHTHBIMHU (1gG) WA

noJMBaJICHTHbIMUA  (1IeHTamep I1gM
uveer 10 aKTUBHBIX IIEHTPOB).
JIByx- 1 OoJiee BaJIeHTHbBIC aHTUTENA
HA3BIBAIOT TMIOJIHBIMU aHTHUTEIAMHU.
Henonueie aHTHTENIAa UMEIOT TOJBKO
OJUH Y4aCTBYIOIIUI BO
B3aMMOJICHICTBUM C  QHTUICHOM
AKTUBHBIA LEHTp (OIOKHPYIOUIHIA
3ppeKT Ha  UMMYHOJIOTHYECKHE
peaxiuu, Harnpumep, Ha
arrIIOTUHAIIMOHHBIE  TecThl). UXx
BBISIBJISIIOT B aHTUTIIOOYIMHOBOM
npobe KymOca, peakiiuu yrHeTeHus
CBSI3BIBAHUS KOMIUJIEMEHTA.

2. AddunnocTh -
(cremenr  cpoacTtBa)  —  ATO
MPOYHOCTh  CBSI3BIBAHUS  MEXKIY
OJIHUM AaHTUT€HHBIM OJIHTONOM H

OHUM AKTUBHBIM LEHTPOM
aHTHUTENA, 3aBUCUT OT ux
MPOCTPAHCTBEHHOI'O COOTBETCTBHS.
3. ABHUAHOCTD CBSI3U
aHTHUT€Ha C AaHTUTEIIOM — 3TO
MHTETpajbHast XapaKTEPUCTUKA

CHJIBI CBSI3U LEJIBHOW MOJEKYJIbI
aHTUreHa (BCeX €ro SIUTOIOB) CO
BCEMU aKTUBHBIMHU
AQHTUTE€HCBA3BIBAIOIIMMU LIEHTPAMHU
LEJIBHOW  MOJIEKYJIBl ~ aHTUTENA.
ITockonbky AQHTUTEHBI 4acTo
MOJIMBAJICHTHBI,  CBSI3b  MEXIY
OTJIEIIbHBIMU MOJIEKYJIAMH aHTUT€HA
OCYIIECTBIISIETCSI € IOMOIIBIO
HECKOJIbKUX aHTUTeNl CBs3pIBaHME
aHTUTEHa c AHTUTEJIOM
OCHOBBIBA€TCSI HA TECHOM KOHTAKTE,
KOTOpBI obOecrieuynBaeTcsl BaH-Iep-
BAaaJIbCOBBIMM  cuWiaMu  (uepes
00J1aK0 3JIEKTPOHOB), BOJOPOIHBIMH
CBA35IMU, AIIEKTPOCTATUYECKUM
MPUTSDKEHUEM WIH TUAPOPOOHBIMU
CBA3SIMH.

- I'ereporenHocts — 00ycCIOBJIEHA
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aHTUTCHHBLIMH CBOMCTBAMU AHTHUTCII,
HaJIM4YUEM 'y HHUX TpEX BHUIOB

AHTHUTCHHBIX ACTCPMHUHAHT:
U30TUIINYECKUX, ATIOTUIHYECKUX U
HIUOTHIIMYCCKUX — OTpaXXarolUux
WH/IMBUYyaJIbHbIE 0COOEHHOCTH
MMMYHOIJIOOYJIMHA, OIpeAeisieMble
XapaKTepUCTHKaAMU 11apaToIoB

antuten. Jlaxe Torma, Korga
AaHTUTENA K KOHKPETHOMY aHTUTEHY
OTHOCATCS K OJHOMY  KJaccy,
cyOKJlacCy W Jaxke aJUIOTUIly, OHU
XapaKTepU3yIOTCs

cnenupuIecKUMH OTIHYUSAMU JPYT
oT apyra (MOUOTUIIOM). OTO
3aBHCHUT OT OCOOCHHOCTEH CTPOCHHUS
runepBapuadenbHbIX yyacTkoB H- u
L-neneit — MHOXeCTBa Pa3IUYHBIX
BAPUAHTOB HUX AMHHOKHCIOTHBIX

MOCJIEOBATEIBHOCTEM.
CepoJjioruveckast [Ipu nHpeknuonueix | MI-2 OIIK-5
AHATHOCTHKA Oone3HsiX BO BHYTpPEHHEHW cpene
HHPEKITHOHHBIX Opranm3ma MIPUCYTCTBYIOT
3a00/1eBaHHIA. BO30yIUTENlb U €ro MPOIYKTHI

(aHTUTEHBI, TOKCHHBI, (EPMEHTHI).
OTBeTHas peakiusi OpraHu3mMa Ha
IPUCYTCTBUE TaKUX YYXKEPOJHbIX
areHTOB BBIPAXKAECTCS B
00pazoBaHUU AHTUTEI WU
UMMYHHBIX JTUM(OIUTOB.

C »oToi 1LENBI0  IIMPOKO
UCIIOJB3YIOT ~MMMYHOXUMHYECKHE
METO/Ibl, KOTOPbIE HA3bIBAIOT TAKXKE
CepOJIOTUYECKUMH (OT JIaT. Serum —
cbiBOpoTKa U 10g0s — ydeHwue), mis
obnapyxeauss AT wmm  Ar

MUKPOOPIraHU3MOB B
OMOJIOTrMYECKHUX HaTHBHBIX
Marepuanax,  I[OJIYyYEHHBIX  OT
OOJIBHBIX WJIM 3/I0POBBIX JIOAEH Npu
JUarHOCTHYECKUX 51
MMMYHOJIOTHYECKUX

UCCIIEI0OBAHUAX. Hccnenyror

CBIBOPOTKY KpOBH, MO4Yy, JpyTHE
JKUJKOCTU OpraHu3Ma, TKaHH, a
TAaKK€  BBIJCJICHHBIE  KYJIbTYpBI

MHUKPOOPTaHU3MOB TUTSE
0OHapyKeHUS Ar
MUKPOOPTaHU3MOB.

Ot METOJbI B 3aBUCUMOCTH
oT XapaKkTepa n COCTOSAHHA
AHTUI'CHAa MOXHO O6’B€)II/IHI/ITI> B
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HECKOJIbKO TPYII:
- TIpSIMbIE METOJbI B3aUMOJICHCTBUS
U BHU3YaJIbHOTO OIIpeEICHUS
pesyiabraTtoB  peakuuu — Ar-AT:

pcaknuu aITJIIOTUHAIIUH,
npeuuInruTannuu, JIM3uca u
CBsA3bIBAHU KOMIIJICMCHTA,

- METObI MMaCCUBHOM

arrjitOTHHaAlM C HMCIIOJIb30BaAaHHUCM
HOCHUTEJIEH aHTHUTeHA WM aHTUTela
(peakuuu co cuzerensimu). K Hum
OTHOCSAT  pEakUUH  IacCHBHOM
réeMarrjJIroTuHanuu, JJaTCKC-
arrJOTHHAIMY, KOATTIIOTUHALUKN |
Ap-;

- peakuuMu, OCHOBaHHBIE  Ha
HCIIOJIb30BAHUU Pa3JINYHBIX MCETOK
JUIS  OJHOTO W3  YYaCTHUKOB

B3aUMO/ICHCTBUS AQHTUTEH—
AQHTHUTEJIO (epmenTHBIX,
¢rroopecuupyonux,

paiMoOM30TONHBIX W Ap.). B
3aBHCHUMOCTH OT HCIOJIb30BaHHOM
METKA OTH TECThl HAa3bIBAIOTCA
UMMYHO(EPMEHTHBIM aHAJIU30M
(1DA), peakuuein
ummyHodaroopecueHimn - (PUD),
PaITMOUMMYHOJIOTHYECKAM ~ TECTOM
(PUT) u np.

CrnenupuyHOCTb
XapakTepu3yeTrcsa  CIOCOOHOCTHIO
AI'  pearupoBaTh  TONBKO  C
TOMOJIOTHYHBIM AT,
YyBCTBHTEIHLHOCTh — MUHUMAJIbHBIM
KOJIMYECTBOM  aHTUTEHOB (WM
aHTHUTEN),  KOTOpPOE  BO3MOKHO
BBISIBUTH C  TOMOIINBIO  JTAaHHOM
peaxIuu.

OO0HapykeHue B CBIBOPOTKE
KPOBH OOJILHOTO AHTHUTEN IPOTHB
AHTUTEHOB BO30YIUTEINS MO3BOJSET
MOCTaBUTh JWarHo3 Oonesnu. [lpu
BBIICTICHUH MHKpoOa OT OOJIBHOTO

MIPOBOJIAT UIECHTU(UKAITUIO
BO30yIUTENs MyTeM H3yYeHHUs €ro
AHTHUTEHHBIX CBOMWCTB
(umeHTUUKALMA ~ AHTHUTEHOB) C
[TOMOILIBIO MMMYHHBIX
JMAarHOCTUYECKUX CHIBOPOTOK, T. €.
CBIBOPOTOK KpOBU
TUNIEPUMMYHU3UPOBAHHBIX

’KUBOTHBIX, coJIepyKaInx
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crnenupuIecKue aHTUuTena. JIT0 Tak

Ha3bIBaeMast CepoJIoTHyecKast
UACHTU(DUKAIS MUKPOOPTaHU3MOB.
Ceponoruueckue UCCIIEI0BAHMS
IPUMEHSIOT TaK¥XKe JUISL
uAeHTU(PUKAIIH Pa3IMYHBIX
OMOJIOrMYECKH aKTUBHBIX BELIECTB,
Irpynn  KpOBH,  TKaHEBBIX U
OITYXOJIEBBIX AHTUTEHOB,
MMMYHHBIX KOMILJIEKCOB,

PELENTOPOB KJIETOK U JIp.
IIpsimass peakums in  Vitro
Mexay Ar u AT cocrour wus

crienupuecKoi u
HecTenupUIecKoi (a3bl. B
cnenuduyeckyo ¢a3zy MpPOUCXOIUT
ObICTpOE cnenugpuieckoe
KOMILJIEMEHTapHOE CBSI3BIBAHUC
AKTUBHOTO LIEHTpAa aHTUTENa ¢
JIETEPMUHAHTON aHTHUIcHA c
obpazoBanuem UK.
NmmyHODepMeHTHBIN

aHaju3 (MDA) — 3TO
UMMYHOJIOTHYeCKast peaxius

cnenu(uIeckoro B3aMMOJICHCTBHS
AQHTUTCHA W aHTUTENIA, B KOTOPOH B
Ka4yecTBe WHIUKATOPa
UCTIONB3YIOTCS MOJIEKYJTBI
depMenTa (mepokcuaaszbl  XpeHa,
mienouHoit  ¢ocdarazer u ap.). B
OCHOBE  3TOT0  Tecra  JIEXKHUT
CIIOCOOHOCTh MapKepHOIo
dbepmeHTa pacumienisTh cydcTtpar —
opTo(hEeHUIICHTMaMUH IS
MEPOKCHUIa3bI XpeHa WIH
napanutpodenmidocdar TUTSt
menoYHoi (ocdarasbl U BBI3BIBATH
U3MEHEHHE  IIBeTa  PEAaKTHBHOMN
cpensl.  HasBanHble  (pepMEHTHI
00J1a1a10T YHUKAJIBHBIM CBOWCTBOM
MOJIUGHUIMPOBATE  OJHOBPEMEHHO
OoybIIIOe  KOJMYECTBO  MOJICKYIT
cyOcTpara, dYTO  TPUBOAUT K
YCHIICHHIO qYBCTBUTEIHLHOCTH
UMMYHOJIOTHUECKOH PEeaKIIMH.
CybcTpat/xpomoreH

no0aBIAIOT B CMECh  IOCIe
COCIIMHEHUSI aHTHTeHAa C MEYCHHOM

bepmeHTOM UMMYHHOH
CBIBOPOTKOH. Cybctpar
pacuierisiercs  (epMEeHTOM, U
M3MEHSEeTCS I[BET POIYKTA
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PEaKIuu — UHTEHCUBHOCTh OKPAacKU
psIMO MPOIMOPIMOHATIEHA
KOJIMYECTBY CBSI3aBIIUXCS MOJICKYII
AQHTUTEHA U aHTUTEJ.

MapkepHbIM bepmeHTOM
MOTYT OBITH MTOMEUEHBI
AHTUMHUKPOOHBIC WJIM aHTHBHJIOBBIC
aHTHTea, 4TO peanoaraet
UCIIOJIb30BaHUE Pa3HBIX METOJUK
MIPOBEICHUS aHanuza:
tBepaodazupiii  UDA, coHaBHY-
Meroq MDA u np. KoMnoHeHTHI
UMMYHHOTO KOMIUICKCa
BBISIBJISIFOTCS c MTOMOIIBIO
CIEIMAILHOTO MPUHTEpa — pHIEpa
TUIIA «MYJIBTUCKAH» U JIP.

TBepnodazupiii HNDPA —
HauboJee pacnpocTpaHEeHHbIN
BapHaHT MMMYHOJIOTHYECKOT0
TecTa, KOT/Ia OJIMH U3 KOMIIOHCHTOB
UMMYHHON peakluu (aHTUTeH WIH
aHTHUTENIa) COPOMPOBAH HA TBEPIOM
HOCHUTEJIE, HampuMep B JIYHKax
TUTAHIIET U3 TIOJIMCTUPOJIA.

TBeprodasHblii  HOCHTEH
MOXHO  CEHCHOWIM3UPOBATh  HE

TOJIBKO aHTUT€HOM, HO U
antutenamu. Torma B JIyHKH C
cOpOMpPOBaHHBIMU aHTHUTEJIaMHU
BHOCSIT HCKOMBIH aHTUTEH,
N00aBIISAIOT UMMYHHYIO CBIBOPOTKY
OPOTUB  AHTUIEHA,  MEYEHHYIO

dbepmeHToM, a 3aTeM cyOcTpara ans
dbepmenTa.

KonkypeHTHbII BApUAHT
NUDA: wHCKOMBIH  aHTUTEH |
MEYEHHBII  (EepMEHTOM aHTUTEH
KOHKYPUPYIOT JIpyr C JApPYyroM 3a
CBSI3bIBAHUE OTPaHUYEHHOTO
KOJMYECTBA AHTHUTE] HMMYHHOM
CBIBOpOTKM.  [pyroir  Ttect —
HCKOMBIE aHTHTEIA U MEUYeHEIS
aHTUTENAa KOHKYPUPYIOT JpYyr C
JIPYTOM 32 AaHTUTECHBI.

DA MIPUMEHSIOT IS
JIHArHOCTHKH BHPYCHBIX,
OakTepuanbHBIX M Tapa3uTapHBIX
Oome3sHeli B YAaCTHOCTH I

JUarHOCTHUKH BUY-undexmnmii,
renatuta B um  ap., a Takxke
OIIpEAEIECHUS TOPMOHOB,
(dhepMeHTOB, JIEKAPCTBEHHBIX
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[IpenaparoB 51 OPYrux
OMOJIOTMYECKN AKTHBHBIX BEIECTB,
colepKaluxca B HCCICAYEMOM

marepuae B MHHOPHBIX
konnenrpanusax — 101°-10'% r/n.
HNMmyHoJI0THYecKast NmmyHoOnornyeckas N-2 OIIK-5
TOJIEPAHTHOCTb. ToJepaHTHOCTH (OT jart. tolerantia —
TEpHeHne) — 3TO  COCTOSIHHE
apeakTUBHOCTHU MMMYHHOHI
CHCTEMBI, crienuprIecKoit
«HEOTBEYAEMOCTH» opraHusmMa

TOJIBKO Ha OIPE/IeTICHHbIE aHTUT€HbI
(mpeaBapuTenbHO BBeJEHHBIE). lpu
TOM COXpaHEHa CHOCOOHOCTh K
MMMYHHOMY OTBETYy Ha JitOoObIe
apyrue anturensl. CienoBaresbHO,
TOJIEPAaHTHOCTh ~ CIIEU(HUYHA  TI0
OTHOILEHHIO K TOMY AaHTUIEHY,
KOTOPBIN ee BBI3BAIL.
TonepaHTHOCT ~ MOXeET  OBITb
MOJIHOM (HET MMMYHHOTO OTBETA)
WIA YacTUYHOH  (CyILIeCTBEHHOE
CHUIKEHUE OTBETA).
HNmmyHonornueckas
TOJIEPAHTHOCTh IpECTaBIISIET
0co0yr0 (hopMy UMMYHHOTO OTBETA,
XapaKTepU3YIOLIYIOCSd  3aIlpeToM,
HanaraeMbIM T- u B-cynpeccopamu
Ha obpa3zoBaHue KJIETOK-
3¢ (heKTopoB MPOTUB TAHHOTO, B T.4.
COOCTBEHHOI'0, aHTUT'€HA
Boienstor  aBa  BapuaHTta
NpOSBIEHUS  3TOro  (heHOMEHaA:
€CTECTBEHHYIO TOJIEPAHTHOCTb,
KOTJJa COCTOSIHUE apeakTHUBHOCTH
dbopMHUpyeTCs K «CBOEMY», T. €. K
aHTUTeHaM COOCTBEHHBIX TKaHEil;
WH/IYIIUPOBAHHYIO TOJEPAHTHOCTH K
CIYKOMY» aHTUTEHY —
YyXKEpOAHBIM  KJETKaMm, Oenkawm,
noJrcaxapuaam, ranTeHam u ap.

Kax MMMYHOJIOTHYECKUI
(benomen TOJIEPAHTHOCTh
AKCIEPUMEHTAIBHO 000CHOBaHa
AHTJIMHACKUM HCCIIeI0BaTENEM

MenoBapom (1953) wm yemickum
yueHbM [amekom B 1963 r. Onm

BOCITPOU3BOJNIINA COCTOSIHHEC
HMMYHOHOFHHCCKOﬁ TOJICPAHTHOCTU
Ha KHUBOTHBIX B nepuon

BHYTPUYTPOOHOTO  pPa3BUTHSA |
HOBOPOXAEHHOCTU. VX  ONBITHI
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MOATBCPANIIN TUIIOTEC3Y

aBCTPAITUNCKOTO MMMYHOJIOTa
bepnera 0 TOM, 4TO B
HMOPUOHATIEHOM nepuoze

dbopmupyercsi  CmOCOOHOCTH  HE
OTBEYaTh Ha «CBOMY aHTUTEHBI.
biaropaps 3TOMY
dbeHoMeHy HMMMYHHasi ~ CcHCTEMa
MoOkeT audPepeHIupoBaTh «CBOEY
U «Uy)K0€» U  TNPOTUBOCTOSTH
UMMYHHOMY CaMOYHHUYTOXCHHUIO.
[Ipuobperennas
UMMYHOJIOTHUYECKAsI TOJEPAHTHOCTD
—  OTCYTCTBUE  CIEeUH(PHUUECKON
MMMYHHOHI peakuuu K
qyKEPOJHOMY aHTUTEHY.
WNunynuposannas
(mproOpeTeHHasn)
MMMYHOJIOTHYECKas TOJEPAHTHOCTD
MOXET  BO3HMKAaTb B  JIIOOOM
nepuofe >KU3HU TP KOHTAKTE
UMMYHHOH CHCTEMBI (B 4aCTHOCTH,
Makpodaros, T- u B- nmumdoruTon)
¢ uyxepogHelM Ar. Opnako

(denomen UMMYHOJIOTHYECKON
TOJIEPAHTHOCTH jerde BCETO
BOCIIPOM3BECTH B epUOJ
AMOpPUOHAIILHOTO pa3BUTHS.
NMMmyHHast ~ cucteMa  NIpU3HAeT
«CBOUM) AHTUI'CH, KOTOpBIfI
KOHTAaKTHPOBaI c Hel B

AMOPHOHATILHBIN TIEPHO/I.
AHTHUT€HbI, HTHAYLIUPYIOIIHE

HMMYHOJIOTHYCCKYIO
TOJIEPAHTHOCTb, Ha3bIBAIOTCS
TOJIEPOT€HAMM. ITognepxanue

TOJICPAHTHOCTH,  BO3HHMKLIEHM B
SMOpPHUOHAILHOM WJIM B JIIOOOM
Apyrom HEpUOJE, Tpedyer
MPUCYTCTBUS TOJIEpOreHa B
opranusme. Hampumep, cocrtosHue
TOJIEPAHTHOCTH K  YYXKEpPOJHBIM
APUTPOLIUTAM, HHAYLMPOBAaHHOE B
AMOpPHOHATIEHOM nepuoze,
IPOJOJDKAaeTCs A0 TEX IMOp, MOKa B
OpraHu3Me MPUCYTCTBYET JTaHHBIH
Ar. [IlpekpamieHue NOCTYNIEHUS
sToro Ar BeAeTr K  yTpare
TOJIEPAHTHOCTH.

B (dhopMupoBaHUU
UHYyLIUPOBAaHHOU
MMMYHOJIOTHYECKON TOJIEPAHTHOCTH
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Y4acTBYIOT LIEHTpaJIbHbIE
MEXaHU3MBI, CBSA3aHHBIC c
HEIIOCPEICTBEHHBIM BO3JEHCTBUEM
Ha UMMYHOKOMIIETEHTHBIC KICTKHU:

. MOBBIIICHHUE
AKTUBHOCTH CyNpeccopHbIX T- u B-
KJIETOK, HEJI0OCTaTOYHOCTh

KOHTPCYIPECCOPOB, MPU KOTOPOM
yrHETEHUE KJIOHA MepuepHIecKux
T- u B-mumdonuro, NK-kmerok
OCYIIECTBIIsICTCST  JUM(OIUTaMu-
cympeccopamu (CD8 T-kierkamu) ¢
TIOMOIIBIO LUTOKWHOB. Posb
WHIYKTOPOB CYIPECCOPHBIX KIETOK
MOJKET UTpaTh AaHTUTCH, BBEICHHBIH
B OpranmsM B Majod Jo3e
(HM3K0/1030Bast TOJIEPAHTHOCTH);

. Osokana
3¢ (PEKTOPHBIX KIIETOK;
. AIIMMUHALAS

AHTHUTCHOM HWMMYHOKOMIICTCHTHBIX
KJIETOK B THMYCE U KOCTHOM MO3T¢
(T-u B-K1€TOK COOTBETCTBEHHO);

. JIe(EKTHOCTh
npe3eHTalmu AT nucOananc
nporeccoB  mponudepanud  H
nuddepernmanum, KOOTIeparuu
KJIETOK B AIMMYHHOM OTBETE;

. KJIOHAJIbHO-
TeDUITUTHBIN MEXaHH3M,
XapaKTepU3YIOIIHACS

YHUUYTOKEHHEM  KJIOHA  KIJIETOK-
Npe/IIeCTBeHHUKOB B-numponnurtos
B TPUCYTCTBHH W30BITKAa aHTUTEHA-
TOJIEPOTEHA. BBenenne
Yy>KEpOJHOTO AT B SMOPHOHATIEHOM
nepuoJie MPUBOANT U K KIOHAIBHOM
AIUMHUHAIUU T-KJIETOK.

Iepudepuueckue
MEXaHU3MBI CBS3aHBI C MIEPErPy3KOM
(ucTolieHreM) UMMYHHOM CHCTEMBI
AQHTHTEHOM, TTACCHBHBIM BBEICHHEM
BbICOKOA()PUHHBIX aHTUTET,
NEHCTBUEM  aHTUUIAMOTHITMICCKHX
aHTuTen, OJOKagol  perenTopos
AQHTUTE€HOM, KOMIUIEKCOM «aHTUTEH
- QHTHUTEJION.

B OpraHu3Me
MJIEKOITUTAIONINX UMEIOTCS OpTaHbI
U TKaHW, K KOTOPHIM OTCYTCTBYET
€CTECTBEHHAs TOJIEPAaHTHOCTb
(mo3r, rjasa, CEMEHHUKHU,
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IIUTOBUIHAS J)Kenesa,
HAJIMOYCYHUKH U Jp.). 9T10
06'b$ICHSIeTC$I TEM, 4YTO B HepI/IOII
SMOPHUOHAIILHOTO PAa3BUTHS OHH HE
HUMCJIN KOHTAKTa C JII/IM(bOI/II[HBIMI/I
OpraHamMu u KJIETKAMH.
OTCyTCTBYET KOHTAKT YKa3aHHBIX
OpPraHOB ¢ MMMYHOKOMITCTCHTHBIMH
KJICTKaMHn 58 B IIOCTHATAJIbBHOM
oHTOreHese. [109ToMy MX Ha3bIBAIOT

«3a0apbepPHBIMIY. [Tpu
HOBPEXICHUN ITUX OPTaHOB MOXKET
Pa3BUBATLCA HOpMaHBHBIﬁ

MMMYHHBI OTBET KaK 3allUTHas
pCaKknus IMpOTHB aHTUTCHOB JaHHBIX
TKaHEW, IIOJy4MBIIAs Ha3BaHUE
MMMYHHOH ayTOarpeccuH.

Kiannuueckas
HMMYHOJIOTUsl.
AJliepruyeckue
peakuun

B paAc ciiydacB BBCACHUC
AHTUI'CHA B OpraHu3M MOXET

UH/yLIUPOBATh aHOMAJIbHYIO
TUIEPEPTrUYECKYIO peaxiuio,
KOTOpast HOCHUT YepThl
NaTOJIOTMYECKOr0  Ipouecca |
ABIISIETCSA IpSAMOi
IIPOTUBOMNOJIOKHOCTHIO
UMMYHOJIOTHUECKOH

TOJICPAHTHOCTU. JTa HEOObIYHAsS
dopma  pearupoBaHus,  OCHOBY
KOTOPOH COCTaBIISIFOT €CTECTBEHHBIE
bu3noaoruuecKue MEXaHHU3MBI,
NoJy4YrJia Ha3BaHWE ayuieprus (OT
rpeu. alios — wuHO#M w ergon —
neiicteue). M3yuaer  amiepruio

CaMOCTOATCIIbHaA HaykKa —
AJJICProJIoTus. COOTBETCTBEHHO
AHTHUT'CHBI, BBI3BIBAKOIIIUC

aJUIEPTUYECKUE PEAKLUH, ITOTYIUIINA
Ha3BAHUE AJJICPTEHBI.
['uniepuyBCTBUTENBHOCTHIO

Ha3BIBAIOT ype3MepPHOE UIIH
HEAJIEKBATHOE IPOSIBICHUE PEAKLINI
npuoOpeTEeHHOTO HWMMYyHHTeTa. B
OCHOBE TUIIEPYYBCTBUTEIBHOCTH
JICKUT HOJ'[GSHI)II\/II B HOpMe JJISL
OpraHu3Ma UMMYHHBI OTBET, HO B
JJAaHHOM  CJIy4ae JICMCTBYIOIIMHI
HEAJIeKBATHO, YacTO C pPa3BUTHEM
BOCITAJICHUA 158 HOBpe)I(JIeHI/IeM

TKaHeH. Peaknuu
TUIEPYYBCTBUTEILHOCTH MOTYT
MIPOBOLIUPOBATHCS MHOTHUMU

AHTUI'CHAMH, W TPUYUHBI HX Y

WJ1-2 OTIK-5
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pa3HbIX mojen pa3IUYHBIL.
['nnepuyBCTBUTENBHOCTh
NPOSIBIISIETCS. HE TIPU TIEPBOM, a, KaK
IPaBUJIO, JIMIIb IPU MOCIETYIOIUX
KOHTAaKTaX ¢ aHTUTE€HOM.

Uraxk, ajuieprus -
UMMYHHasi ~peakiusi OpraHu3Ma,
COITPOBOXKIAFOILASICS
MOBPEXICHUEM COOCTBEHHBIX
TKaHei.

Amnepruyeckue 0ONE3HU —
rpynna 3a0ojeBaHMH, B OCHOBE
pa3BUTHA KOTOPBIX JSKUT
HOBPEX/ICHHUE, BBI3bIBAEMOE
MMMYHHOHI peakuuein Ha
9K30T€HHbIE AJUIEPTEHBI.

AyToaniepruyeckue
0one3Hu (WM ayTOMMMYHHBIE) —
rpynmna 3a0ojeBaHMi, B OCHOBE

pa3BUTHUA KOTOPBIX JEKUT
MIOBPEXKACHUE, BBI3bIBAEMOE
MMMYHHON pE€aklMed Ha aHTUTEHBI
COOCTBEHHBIX TKaHEN
(9HIOAHTUTEHBI).

Tepmun «@eprus»,
O3HaYaroIun U3MEHEHHYIO

PEaKTUBHOCTb OpraHM3Ma-X03s1Ha
IIPU €ro IOBTOPHBIX BCTpEYaX C

«areHToM», BIIEPBBIC ObLI
npemioxked B 1906 r. ¢gon [lupke
(Piruet) (6e3 paszesneHus
Pa3BUBAIOIIAXCSI npu 3TOM
MMMYHOJIOTHYECKUX pEaKkIuil 1o
TUIIaM). CrHOHMMOM JUTSt
0003HaueHHS

TUIepYyBCTBUTEIbHOCTH 1 THHA
TEPMHH aJUIEprusl CTaJl JUIIb B
MOCJIEIHUE TOJIBI.

Ilepuon mexay nepBUYHBIM
MOTaJJaHuEM aJUIepreHa B OpPraHu3M
U BTOPUYHBIM (TOCJIE KOTOPOro H

MIPOUCXOTUT ajiepruveckas
peakiusi)  Ha3bIBAIOT  MEPUOJIOM
CEeHCHUOMIN3aIIN. [Tepuon
CEHCHUOMIN3aIiN MOKET

MPOJIOJDKATBCSI  OT  HECKOJBKHUX
CYTOK /10 HECKOJBbKHX HEJeNlb, U
ake HECKOJIEKO ECSITUIICTHIA.
CeHCHOMIIM3AlUI0  MOXHO
BBI3BATh OYCHb MaJoH,
CyOMMMYHH3UPYIOIIEH 0301
aHTUTeHa (HampuMep, BBEJIECHHUEM
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Mopckoit  cBunke 0,000001  wmn
JIOWIAJAMHON CBIBOPOTKH), KOTOpas
MoJTyyuia Ha3BaHUE
ceHcuOmmmsupyroieit. IlopropHoe
BBEJICHHE TOTO K€ aHTUTeHa 4Yepes

OIIPE/ICIICHHBIN IPOMEIKYTOK
BPEMEHH BBI3BIBAET AJUIEPTUUECKYIO
PEaKIHIO. o3y AHTHICHA,
BBI3BIBAIOLIYIO COOCTBEHHO
AIUIEPTUYECKYI0 peaxIHIo,

HAa3bIBAIOT pa3pelIarOIICi.

B pa3BUTUH aJuIeprudecKoi
pEeaKIMK BBIICTSIOT TPU CTAIUU:

- B TeueHne HMMMYHOJIOTMYECKOU
CTaiud B OTBET Ha aJUIepPreH

o0pa3yroTcs aHTUTEH-
YyBCTBUTEIbHBIE KJICTKH,
crienuuieckue aHTHTENa u
MMMYHHBIE KOMILJIEKCHI.

- ITaTtoxumudeckas cTamus
XapaKTEePU3yeTCs o0pazoBaHHEM
MEJIMATOPOB BOCHAJICHHUS Hu

OMOJIOTMYECKH AaKTHBHBIX aMHHOB,
KOTOpBIE UIPAIOT OCHOBHYIO POJIb B
MeXaHU3Me JIJIePrUYEeCKUX
peakuuii.  CTUMyJIOM K HX
00pa30BaHUIO SABJISIETCS COEANHEHHE
aJlepreHa C  aHTUTEeNaMH  WIH
CEHCHOMIIN3UPOBAHHBIMU
auMdouuTaMu B KOHIIE
MMMYHOJIOTHYECKOH CTauu

- B Teuenue natodusnonsornueckon
CTaJiud MPOABIIAETCS KIMHUYECKAs
KapTHUHA aJUIEPTUYECKON peakiuu.

Kak MIPaBUIIO, KJIMHUYECKHE
MIPOSIBIICHUS aJIepruu
HOJIMMOP(]HBI.

[IepBas KJ1accuuKalus

alepruii  Obuta  mpeiokeHa P
Kykom B 1947 1. B ee ocHOBY 0bL110
I0JIO’KEHO BpeMs pa3BUTHSA
aJUIEpru4eckor  peakuuu. bpum
BBIJIEJIEHBl TUIIEPYYBCTBUTEIBHOCTD
HEMEJJIEHHOTO (T’HT) "
3aMeJJIEHHOTO (I'3T) THIIA.
CpaBuenne cporicte THT u 13T
npejcTaBieHo B Tabauie: CBolcTBa
I'HT u I'3T (o Kyky, 1947)
N3ydyeHnne  MOJEKYJISApPHBIX
MEXaHM3MOB aJUIEPTUU TPUBENO K
coznanuto Jhxemnom u Kymbcom
(Coombs, Gell) B 1968 r. HoBoOW
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knaccudukanuu. B coorBercTBUU €
HEll pazNuYaloT YeTbIpe OCHOBHBIX
TUTIA AJUICPTUH: aHA(QUIAKTUICCKUI
(I Tum), murorokcnueckuit (II Tum),
uMMmyHOKOMIUIEKCHBIH (I Tum) u
omocpenoBaHHbli  kinetkamu  (IV
tun). [lepBbie Tpu THIIAa OTHOCSTCS
k ['HT, wyerBeptoiii — k [3T.
Peakimu mepBBIX TpeX  THUIIOB
OTOCPEIYIOTCS aHTHUTENaMU;
peaxiuu YETBEPTOTO —
MPEUMYIIECTBEHHO T-KIeTKaMu H
Makpodaramu. Ha mnpakTuke OHH
HeoO0s3aTeNbHO BCTPEYAIOTCS
MOPO3Hb, MOT'YT COYETATHCS.

NvmyHoaepuumThl.
HNMMmyHHBIH cTaTYC.

NmvmyHonebuiutHRIMU
cocrosausimu  (MJIC) HazbBaoT
HapyIIeHUs MMMYHHOTO cTaryca u
CIIOCOOHOCTM K  HOPMAaJIbHOMY
UMMYHHOMY OTBETYy Ha pa3HbIe

AHTUTEHEL. Ot HapYIICHHUS
00ycroBieHbl JAe(eKTaMu OJHOTO
1580071 HECKOJIBKHAX 3BEHBEB

MMMYHHOH CHCTEMBI.

B ocHoBy Kimaccupukanuu
UMMYHOJC(QHUIUTHBIX  COCTOSHHI
MOTYT OBITh IOJIOXKEHBI pa3HbIE
IIPUHIIMIIGL.

I. Ilpexne Bcero, 10
IIPOUCXOXKACHHUIO UX Pa3leisiioT Ha
nepsuuHble (BpoxaeHnueie) UJC u
Bropuunble JIC (mpuoOpeTeHHEbIE).
- IlepBHuHBIE YacTO CBSI3aHBI C
nedexramu T€HOB,
KOHTPOJIUPYIOIIUX paboty
OTNpeeNIEHHbIX 3BEHbEB MMMYHHOMU
CUCTEMBI. I'enernuecku
J€TEPMUHUPOBAHHBIE
UMMYHOJE(PHUIUTHBIE  COCTOSIHMS
BBISIBJISIFOTCS. B OCHOBHOM Yy JeTeil
[IEPBOrO0 Trojla JKU3HH, KOTOpHIE
peaKo MOXKHMBAKOT 70 Toja 0e3
IIPOBEJCHUSI aKTUBHOI'O JIEYEHUS C
3aMelIeHHEM BBISIBJICHHBIX
neeKTOoB.

- Bropuunbie (mpuoOpeTeHHBbIE)
UMMYHOJC(PHUIMTHBIE  COCTOSTHUS
BO3HUKAIOT B pe3ynbTare
BO3JCUCTBUS  (PAaKTOPOB BHEIIHEH
cpeapl  Ha  KIETKH  WMMYHHOM
CHCTEMBI — B CBSI3U C MH(EKLUUAMHU,
WHBa3UsIMH, OITYXOJISIMH,

WJ1-2 OTIK-5
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CTapeHHEM, O0)KOTaMH, TpaBMaMH,
o0sydeHuneMm, IEWCTBUEM
(bapMaKoIOTHIECKUX CPEICTB U AP.
1. Hpyroit MIPUHITATI
KJIacCU(UKAIIUN
UMMYHOAC(PUIIMTOB  CBS3aH  C
ypoBHEM  JedeKTa  MMMYHHOM
cuctembl, e€ aeexTHoro 3BeHa. B
3aBUCUMOCTH OT YpPOBHS JedeKTa
BBIJICTISIOT:
- UMMYHOJIE(DUITUTHI,
00YyCJIOBIICHHBIC
NPEUMYIIECTBEHHBIM OpaKEHUEM
B-3BeHa. [IpeumyiiiecTBEHHbIE
nedexTsl B-cucreMbl MMMyHHTETa
BBISIBIISIFOTCS Kak CHUH/IPOMBI
THIIOTaMMario0yInHEMUH 170171
araMMmarsjo0yIMHEMUH;
- UMMYHOAE(PUIIUTHI,
00YCJIOBIICHHbBIE
MPEUMYIIECTBEHHBIM TOpPaKEHUEM
T-3BeHa  (Hampumep,  CHHAPOM
aruia3uy TUMYyca);

- KOMOMHHPOBaHHbBIE
UMMYHOAC(PUIIUTHI. HauOoiee
TSDKEIIBIMA SIBIISIIOTCS

KOMOWHUpOBaHHbIE nedekTsl T- u
B-cucrem nmmyHnurera.

CHuxenue YPOBHS
UMMYHOTJIOOYJIMHOB B CBIBOPOTKE
KPOBH MOXET KacaTbCsi OO Bcex
KJIaccoB, JIMOO WU30MpaTeinbHO —
OIHOI'0-ABYX KJIaCCOB. Yacto
HaOJIroJaeTcest nedunut
cekpeTopHoro sIgA, ¢ yem ObIBarOT
CBSI3aHBI ~ TpyOble  HapyIICHHS
MECTHOM  3allUThl  CJIM3HUCTBIX
o0onouek. Crenyer yuyuThIBaTh, YTO
OJIUH U TOT € CUH/IPOM, HAaIlpUMeED,
THIIOTaMMarjo0yTMHEMHUS, MOXKET
ObITH cieaCTBHEM JAe(deKTa pa3HbIX
3B€Hb€B HMMYHHOM CHCTEMBI. B
OJTHOM cllyyae NPUYMHOM MOXKeT
ObITh  aedext B-nmumdoruToB, B
JIPYTUX — nedexT
AQHTHTSHITPEICTABISTIONIECH (DYHKITHH
makpodaroB, wimu jgedpexr T-
XEJINEepOoB.

M. Tperuit IPUHLIAII
KJ1acCU(pUKaLUU
UMMYHOJC(PHUIUTHBIX  COCTOSTHHI
OCHOBaH Ha aHaJN3€ KOHKPETHBIX
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MPUYXH 10,9 BO3HHUKHOBEHHS.
HawuGoiee qacTo BBIIEJIAIOT
UMMYHOAC(PUITUTHI,
00YCIIOBJICHHBIC:

- HAPYUICHUSMH TYMOPAIBHOTO
3B€Ha HMMMyHHUTeTa (THIIO- |
araMMmarjao0yJIMHEMUH U Jp.;

- HApYIICHUSAMHU (PYHKIMA TUMYCa U
KJIETOYHOTO UMMYHHTETA;

- HapylmIeHUSIMH B  CHCTEME

¢aromuTo3a;

- nedexramu CHCTEMBI
KOMILJICMEHTA,;

- HapyIICHUSIMHU TJIABHOH CHCTEMBI
THCTOCOBMECCTHUMOCTH,

- HapyLICHUAMH IPOAYKIIMH
WHTEPJIEUKUHOB U T.J1.;
- TSDKEIBIMU KOMOMHHPOBaHHBIMU
HapyLICHUSMH.

K oOmum nposBaeHUSM
NJC otHOCSTCA:

- WH)EKIMOHHBIH CUHIPOM
(THOMHO-CeNTUYECKUE  TPOLECCHI
CBSI3aHbI c HapyIICHUSIMU

MNpEUMYIICCTBEHHO T'yYMOPAJIbHOT'O
HMMYHUTCTA, OINIIOPTYHUCTUYCCKHC

BUPYCHBIE, IpUOKOBBIC u
MPOTO30MHBIE 3a00JIEBaHUSI - C
nedexramu KJIETOYHOTO
MMMYHHTETA);

- KeNyI0YHO-KUIIeYHbIe
paccTporcTBa (HapymueHus
BCaCBLIBaHUS, neduuT IgA,
UHQPEKINH  HKETYI0YHO-KHIIIEYHOTO
TpaKTa);

- OIIyXOJIM UMMYHHOU CHCTEMBI;

- QJUIEPTUYECKUN U ayTOMMMYHHBIN
CHUHJIPOMBI (aTomuw,
ayTOMMMYHHBIE  T€MOJIUTUYECKUE
aHEMUHN);

- 4aCTOE€ COYETaHUE C IOPOKAMHU

pa3BUTHUSA (npu BPOKICHHBIX
UMMYHOJE(PHUIINTAX);
- TeMaTOJIOTUYECKHUE HW3MEHEHHUS
(cHMXKEeHuEe KOJIMYECTBA
TUMGOLIMTOB U HEUTpOPUIIOB,
H03MHO(PHITHS, aHeMus,
TPOMOOLIUTOIICHHUS).

NMMyHHBI cTaTtyc — 3TO

COCTOSIHUE WMMYHHOW CHCTEMBI Yy
IaHHOro OOJBHOTO B  JaHHBIN
MOMEHT HCCJICIOBaHMsI, KOTOPOE
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OLIGHUBAETCS C MIOMOIIBIO
KOMILJIEKCa 1a00paTOPHBIX
[IOKa3aTelIed,  XapaKTEPHU3YIOLIUX
KOJIMYECTBO U (PYHKIHOHAIbHYIO
AKTUBHOCTh  KJIETOK  MMMYHHOMU
CHUCTeMBbI, a Takxke (HaKTOpoB
HecTIenu(pUIEeCKOl PEe3UCTEHTHOCTH
opranusma ([pannuk I'.H.).
NMMmyHHBIT craryc
onpenensieT  3PQPEKTUBHOCTh |
COIJIACOBAHHOCTh ~ PabOTBI  BCeX
CUCTEM U 3BEHbEB HMMYHHUTETa —

Makpogaros, KOMILIEMEHTA,
UHTEP(HEPOHOB, T- u B-
TUMQOIUTOB, TJIABHOM CHUCTEMBI
T'HCTOCOBMECTUMOCTH. st
MOCTaHOBKH JIMarHo3a
MMMYHOIIATOJIOTHYECKOTO

COCTOSIHUS MIPOBOJIST coop

HMMYHOJIOTHYCCKOTO aHAMHE3a U
MMOCTAHOBKY HMMYHOJIOTHYCCKUX

TECTOB. Moryt TaKxke
OCYIIECTBIIATBCS TECTHI IN VIVO
(KOKHBIE TECTHI),

PEHTTEHOJIOTUYECKOE UCCIIEeI0BAaHUE
TUMQOUIHBIX OPTAHOB (THMYCA).
Ha ocuoBanmm manaelix BO3 wu
MHOTOJIETHETO OIbITa 110 U3YYEHUIO
MMMYHHOTO CTaTyca 3J0pPOBBIX H
o6oneubix P. B. IlerpoB co3gan
JBYXATalHBIA TMOAXOJ K OLEHKE
UMMYHHOT'O CTaTyca

l. [Tocne BBISIBJIICHHUS
KITMHUYIECKHIX MIPU3HAKOB
HApYIICHUH TOTO MIM MHOTO 3BEHA
UMMYHHOH CHUCTEMBI HCCIIEIYIOT UX
KOJIMYECTBEHHBIC XapPaKTEPUCTUKH,
TaK Ha3bIBaeMbIe OPHEHTUPOBOYHBIE
TECTBl  TEPBOTO  YPOBHS  JUIS
BBISIBJIEHUSI «TpYObIX»  J1e(peKToB
¢aronurosa, KJIETOYHOTO u
TYMOPaJIbHOTO UMMYHHUTETA!
- ompezeneHHe aOCONIOTHOTO U
OTHOCHUTEJIbHOTO COJIepKaHUs
TUMGONUTOB B mepudepuuecKoit
KpPOBH;
- ompezeneHue KoiuuecTBa T- u
B-nmumdouunTos;
- olpeAeneHue YpOBHS
MMMYHOTTIOOYJINHOB OCHOBHBIX
kiaccoB (IgG, M, A);
- ompeneneHue  (aroruTapHOU
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aKTUBHOCTH JICUKOIIUTOB;
- omlpejaeneHue TUTpaA
KOMILIEMEHTa (He 0053aTeNIbHO).

II. C yderom aHanu3a
pe3yibTaTOB TECTOB 1  ypOBHs
OTPEACIAIOT JANbHEHUIYI0 TaKTHKY

MMMYHOJIOTHYECKOTO
uccienoBanus.  llpu  Hammuuu
3HAYUTEIbHBIX W3MEHCHUN B
UMMYyHOTpaMMe clenyer
MEPEeXOIUTh K 0oJiee CIIOKHBIM, TaK
HA3bIBAEMbIM AHATUTUYECKUM
TeCTaM BTOPOTO YPOBHS, KOTOPBIE
MO3BOJISIIOT YCTaHOBUTH
BBIPAXKEHHOCTh

UMMyHoJorHueckoro nedekra. K
HUM OTHOCSITCSI TPAKTHYECCKH BCE
METOJIbI, C TIOMOIIBIO KOTOPBIX
MOYKHO OIICHHUTh (DYHKIIHOHAIBHYIO
AaKTUBHOCTh ¢baronuros,
BcrioMorarenbHbIx kieTtok, NK, T-
u B-knetok.

10.

HNMmyHoOnpopuiakTuka.
HNmmyHoTepanus.

NmmyHonpodunaktuka  u

HMMYHOTCPpAIInsa SABJIAAIOTCA
pasaciiaMiu UMMYHOJIOTHHU, KOTOPBIC
HU3y4aroT u pa3p36aTL1Ba10T

CIO0COOBI U METO/IBI CIIeU(PUUECKOM
npodWIaKTUKU, JIEYeHUs M Jua-
THOCTHKH MHQPEKITMOHHBIX "
HEeMH(EKIMOHHbIX ~ Oone3Hell ¢
MOMOIIEI0O  MUMMYHOOHOJIOTHYECKUX
IpenapaTos, OKa3bIBAIOLINX
BIMSIHAE Ha (DYHKIIMIO MMMYHHOM
CHUCTEMBI, WJIM JEHUCTBHE KOTOPBIX
OCHOBaHO Ha HMMYHOJIOTHYECKUX
MPUHIAIIAX.

NmmyHoTepanus - MeToA
JICUeHMS, npu KOTOPOM
OCYILIECTBIIIETCSI  BO3JIEicTBUE Ha
UMMYHHYIO CHUCTEMY: TIOJaBJICHUE

MMMYHHOT'O OTBETa
(uMMyHOCynpeccusi), CTUMYJSIUS
OTBETa (MMMYHOCTUMYJISIIUS ),
BOCCTaHOBJICHHE
UMMYHOJE(PHUIIUTOB
(MMMYHOKOPPEKIIHS). B
NPUKIIAJHOM, OoJiee Y3KOM CMBICIIE
UMMYHOTEpAIUs UCTIONb3YyeT
cneuuduyeckue METO/IBI
ceporepanuu (nmpumeHeHHe
UMMYHHBIX CBIBOPOTOK,
MMMYHOTJIOOYJIMHOB),

1J1-2 OIIK-5
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BaKIIMHOTEPAITUU (;1eueOHbIC
BaKIIMHbI), MMMYHOKOPPEKIINH
(necencuOunmM3aIys 1 ap.).
Nmmynomnpodunaktruka -
croco0 IIpEeYyIPEXKACHUS
WH(}EKITNOHHBIX 3a00J1eBaHUil
MyTeM CO3JaHUSl HCKYCCTBEHHOTO
crenupuIecKoro UMMYHUTETA.
Breiiensitor BaKIMHOTPOPUITAKTHKY
(cozmaHue aKTUBHOIO HMMMYHHTETa
3a CYeT BAaKLUWH, AHTUIEHOB) H
ceponpoduaakTuKy  (IMMacCCUBHBIN
UMMYHHTET 3a CYET BBEICHHS B
OpraHu3M CHeUU(PUUECKUX AHTUTEN

- IMMYHOIJIOOYJIMHOB).
Baknunanusg. Bakuunanueii
YEeJI0BEYECTBO 00s13aHO

O.[xennepy, kotopeiii B 1796r.
MOKa3aj, 4YTO MPHUBUBKA KOPOBHEH
ocmbl - BakiuHanus (vaccinum - c
JaT. KopoBwi) d3¢deKkTuBHA JUIA
npopMIaKTUKNA HAaTypalbHOW OCTIBI.
C Tex nop npernaparsl,
UCTIONB3yeMble  JUISL  CO3JaHUS
AKTUBHOTO UMMYHHUTETA, Ha3bIBAIOT
BaKIMHAMH.

Nmmynompodunaktuka  u
UMMYHOTEpAIusi TPUMEHSIOTCS B
cilyyasix, Korja HeoOXouMo:

a) chopmupoBath, CO31aTh
cnenupuIecKuii HUMMYHUTET WIH
AKTUBU3UPOBATH JeSITeTbHOCTD
UMMYHHOH CHCTEMBI;

0) TMOJaBUTH AaKTUBHOCTH
OTJENBHBIX  3BEHbEB HMMMYHHOM
CHCTEMBI;

B) HOpMalu30BaTh paboTy
UMMYHHOU CHUCTEMBI, €CIIH UMEIOTCS
OTKJIOHEHUS ee (YHKLUUU B Ty WIH
WHYIO CTOPOHY.

Nmmynompodunaktuka  u
UMMYHOTEPAITUsT HaXOMAT IIHPOKOE
pUMEHEeHHE B pa3IMYHBIX
o0nacTsIX MEAMIMHBI, B TEPBYIO
ouepeb B  NpOQUIAKTHKE U
Je4eHUH WHQPEKIIMOHHBIX 00JIe3HEeH,
JJIepruid, UIMMYHONATOJIOTHYECKUX

COCTOSTHHI, B OHKOJIOTHH,
TPaHCIUIAHTOJIOTUH, pu
MEPBUYHBIX 51 BTOPHUYHBIX

UMMYHOAEPUITUTAX u JIPYTHUX
0o0JIe3HsIX.
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NMmyHOOHOTIOTHYECKHE
npenaparsbl HMEIOT CII0KHBIHN
COCTaB, OTJIIMYAIOTCS II0 CBOCH
pUpoJIe, Croco0aM IMOIyYeHUs H
MIPUMEHEHUS, LIETIEBOMY
Ha3HAYCHUIO. OnHako, Kak
YKa3bIBAIOCH BBIIIC, KX 00OBETUHSIET
TO, YTO OHHM JEHCTBYIOT WM Ha
MMMYHHYIO CHUCTEMY, WM 4epe3
HMMYHHYIO  CHCTEMY, WJIH K€
MEXaHHU3M HMX JeWCTBUS OCHOBAaH Ha
MMMYHOJIOTHYECKUX TPUHIIUIIAX.

JelcTByOIMM Ha4yaJOM B
WUBIl sBasroTcs WIM aHTUICHBI,
MOJIy4YeHHbIE TE€M WU  HHBIM
CIIOCOOOM, WM AaHTUTENa, WIH
MUKpPOOHBIE KJIETKH U UX JIEPUBATHI,
Wil  OHOJIOTMYECKH  aKTHBHBIC
BEIIeCTBAa TUIAa UMMYHOLIUTOKHUHOB,
MMMYHOKOMIIETEHTHBIE KJIETKH W
Ipyrue HMMyHopeareHThl. Kpome
neicrtBytomero  Havanma, — KWBII
MOTYT, B 3aBUCUMOCTH OT WUX
NPUPOJBI M XapakTepa, BKIIOYATH

CTaOMIIN3aTOPHI, a/IbIOBAHTHI,
KOHCEpPBAHTHI U apyrue
cyOcraHuu, yIIy4lIaroIne

Ka4ecTBO TMperapara (Hampumep,
BUTaMMHBI, /1alITOT€HBI).

OCHOBHYIO POJb B crienu(puueckoit
npoUIIaKTUKE UHQPEKIIMOHHBIX
3aboseBaHui uMeeT
BaKLMHOMPO(DUIAKTHKA.

Baknuuaer — 3TO Owmompemnaparsl,
IPUTOTOBJICHHBIE U3 MUKPOOOB MIIU
170 AQHTUTEHOB, KOTOpBIE
OPUMEHSIOTCS Uil NPO(UIAKTUKH
MH(pEKIMOHHBIX 3aboneBanuil. Ha
BBEJICHHE  BaKIMHBI  OPraHU3M

OTBEYaeT (hopMupoBaHHEM
HCKYCCTBEHHOTO aKTUBHOTO
UMMYHHTETA, 00yCIIOBJIIEHHOTO
BBIpaOOTKOM aHTUTEI WIn

MPUMHUPOBAHHBIX JTUMQPOIUTOB.
CymiecTByeT psii TUIOB BaKIUH —
KUBBIE, YOUTBIC, KOMIIOHEHTHBIE H
cyObeTMHUYHBIC, PEKOMOMHAHTHEIE,
CHUHTETUYECKHE  OJIMTOIENITUIHBIE,
AHTUUMOTUIIMYECKHUE U JIP.

1. Yournie
(MHAaKTUBUPOBAHHBIC) BaKIIMHBI —
9TO BaKIMHHBIC TMpenapaThl, HE
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coJepxKarye AKHUBBIX
MUKpPOOPraHu3MoB. BakiuHbl MoryT
colepXarb  IENbHBIE  MHKPOOBI
(KOpITYCKYJIbI) - BaKIIMHBI TPOTHUB
YyMbl, TPUIINA, TOJTUOMUCITUTHAS
BaKIIMHA Cornka, a  TaKxe
OTJEIIbHBIC KOMITOHEHTHI
(monucaxapugHasi MHEBMOKOKKOBAs
BaKIMHA) WM WMMYHOJIOTHYECKH
aKTHBHbIC  (Qpakuuu  (BaKIMHA
IIPOTUB BUpyca remnarura B).

2. Kusblie
aTTCHYUPOBaHHBIC (OCJIA0JICHHBIC)
BaKIMHbl. OTU BaKIHUHBI HMMEIOT
HEKOTOpbhIE MpPEUMYIIECTBa Iepes
yOUTBHIMHU. Onu MOJIHOCTBIO
COXPAHSIOT aHTUTCHHBIM  HabOp
MHUKPOOpPTraHu3Ma U 00EeCTIeYMBAIOT
Oonee  AMUTENBHOE  COCTOSIHUE
crienupuieckoi
HEBOCIPUUMYHBOCTH. Kupbie
BaKIIMHBI MPUMCHSIOT TUTST
npoUIaKTUKH MOJIMOMHEITUTA,
TYIIpeMHUH, Opyreies3a, KOpH,
KENTON JTUXOPATKH,
AMHIEMHYECKOTO MAPOTHTA.

3. KomnoneHntHele
(cyOBenTMHUYHBIC) BAKIIMHBI
COCTOSIT M3 TJIABHBIX (MaKOPHBIX)
AHTUTECHHBIX KOMIIOHEHTOB,
CHOCOOHBIX obecneunThb
IIPOTEKTUBHBI MMMyHUTET. HMMnu
MOTYT OBITb:

- KOMITOHCHTBI
CTPYKTYp KIIETKU (aHTUTEHBI
KJIIETOYHOM creHku, H- wu Vi-

AQHTHUTEHBI, pubdocomanbHbIe
AQHTUTEHBI);

- aHaTOKCHHBI -
Ipernaparsl, coJiepaKalue

MOIU(DUIIMPOBAHHBIE XUMHYECKUM
MyTeM OSK30TOKCHHBI, JIUIICHHBIC
TOKCHUYECKHUX CBOMCTB, HO
COXpaHUBIIIHE BBICOKYTO
AHTUTEHHOCTb U UMMYHO-T€HHOCTb.
Ot mpenaparbl  00ECIeYHuBaIOT

BBIPaOOTKY AHTUTOKCHUYECKOTO
MMMYHUTETA (aHTUTOKCHUYECKHUX
AHTUTEI - QHTUTOKCHHOB).

Haubonee mupoko HCIONB3YIOTCA
TUQPTEPUMHBIET U CTONOHAYHBIN
AHATOKCUHBI. AKJIC —
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ACCOIIMMPOBAHHAs KOKJTIOIITHO-
nudTepuitHO-CTOMOH YHAS
BaKILMHA.

- CyOBbeTMHUYHBIC
BakKLMHBL. BakiuHy mpoTHB BUpyca
rernarura B TOTOBSIT u3
MOBEPXHOCTHBIX 0eNKOB
(cyObeauHUI]) BUPYCHBIX YAaCTHII
(HBs anrturen). B Hacrosiee Bpems
3Ty  BakUMHY  MOJIydYyalOT  Ha
PEKOMOMHAHTHOM OCHOBE - C
MOMOUIBIO JIPOXKKEBBIX KIETOK C
mia3Muion, koaupyromeit  HBsS
AHTHUTEH.

4. PexomOuHaHTHBIE
BakMHbl. C TMOMOIIBIO METOOB
TeHHOM WH)KEHEPUHN TCHBI,
KOHTPOJIUPYIOILIME CUHTE3 Haubosee
3HAYUMBIX UMMYHOT€HHBIX
JeTePMHUHAHT, BCTPaWBalOT B
CaMOPEIUTHIUPYIOIIHECs
TCHETHYECKUE CTPYKTYPHI
(TuTa3mMuIBI, BUPYCHI). Ecim
HOCHUTEJIEM (BEKTOPOM) SIBJISIETCS
BUPYC OCIHOBAaKIMHBI, TO JaHHAA
BakllMHa OyIeT B  OpraHu3Me
WHAYIUPOBAaTh  MMMYHHUTET  HE
TOJILKO TIPOTHUB OCIIBI, HO U MPOTHB
TOTO BO30yAMTENs, Yeld TeH ObLI
BCTPOEH B ero reHoM (eciu reH HBS
aHTHUTEHA - POTHUB BUpPYyCa renaTuTa
B).

Ecnmu  BekTOopoM  sBIsieTCA
IUIa3MHAa, TO TIPH Pa3MHOKEHHUH

pe-KOMOMHAHTHOT O KJIOHA
MHUKpPOOpPraHu3ma (IporoKei,
Harpumep) HapabaTtbIBaeTcs

HEOOXOIUMBIM aHTUTEH, KOTOPBIA U
UCTIONB3YETCSl B JajbHEHIeM s
MIPOM3BOJICTBA BAKIIHH.

5. CuHTETHYECKHE
OJIUTOIIETHIHBIE BaKI[MHEL.
[IpuHIMIIBI WX KOHCTPYHWPOBAHUS
BKJIFOYAIOT  CHHTE3  IIENTHIHBIX
MOCJICA0BATEILHOCTEH,
obOpazyromux ATIUTOIIBI,
pacro3HaBaeMble
HEHTPATU3YIOIUMA aHTUTEIIAMHU.

6. Kaccernrbie 158) 071
DKCIIO3WUIIMOHHBIE  BaKIMHEL. B
KaueCcTBE HOCHUTENS HCIOJB3YIOT

OEIIKOBYIO CTPYKTYpY, Ha
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IIOBEPXHOCTHU KOTOPOH
AKCIIOHUPYIOT (pacmonararor)
BBEJCHHBIE  XHMHYECKUM  WJIH
I€HHO-UH)KEHEPHBIM nyTemM
COOTBETCTBYIOILIUE  ONPE/CIICHHBIE
AQHTUTCHHbIE IETEPMHUHAHTBHI.

7. JIunocomaibuble
BakUuHbl. OHM  HIpeACTaBISIOT
CcO0OH KOMILICKCHI, COCTOSIIHE H3
AQHTUICHOB u JTUNOQUIBHBIX
HOCHUTEJIEH (mpumep -
dbochomunuapl).  MMMyHOTeHHBIE
JTUIOCOMBl  Ooee 3P PeKTHBHO
CTUMYJIUPYIOT BBIPAOOTKY aHTHTEI,
nponudpepanuio T-mumpounuToB u
cekpenuro umu NJI-2.

8. AHTHHIUOTUITHYECKHE
BaKUWHBL.  AHTHHIUOTUIIHYECKHUE
aHTUTENNA COJEp’KaT «BHYTPEHHUN»
crenupuyecKuii OpTpET
AQHTUTCHHOM JI€TEPMHUHAHTBHI.
[Tonyuarot MOHOKJIOHAJIBHBIE
AHTUUJUOTHIIMYECKHE  aHTUTENa,
coJepKale «BHYTPEHHUH 00pa3»
IPOTEKTUBHOTO aHTUT€HA. B
HACTOsIIEe BpeMsl B HAIICH CTpaHe
HOPOM3BOMUTCS 7  aHATOKCHHOB,
okosi0 20 TNpPOTHBOBUPYCHBIX H
O6onee 20  aHTHMOaKTEpHUATIBHBIX
BakuMH. YacTh W3 HUX SBISETCS
aCCOILMMPOBAHHBIMU - T.C.
coJIepKalIuMHU AQHTHUTCHBI
pasNUYHBIX ~ BO30yAMTENeH, WU
OJTHOTO, HO B Pa3IMYHBIX BapHaHTaX
(kopIyCKyISIpHBIC M XUMHUYECKHUE).

. B 3aBucumoctn ot
KOJINYEeCTBA AHTUIE€HOB  T'OTOBST
MOHO-, IH-, TpH-, TeTpa- WIH
MOJIMBAKIMHBI. Hcnonb3yror
KOMOMHHMpPOBaHHbIE (U3 HECKOJIBKUX
pa3IMYHBIX OaxTepHii) "
aCCOLIMUPOBAHHbIE BaKIIWHBI,
COCTOAIINE U3 YOUTHIX OakTepuil u
AHATOKCHUHOB (Hanmpumep,
XUMHUYecKas copObupoBanHas TH)O-
napaTuO3HO-CTOIOHUHAS
BaKIIMHA).

AHaTOKCHHBI  (TOKCOUJbI)
(an — orpunanue, tOX0 — OTPABIISIIO)
— 9TO  TpemapaTthl,  KOTOpHIE
HOJy4aloT M3  OaKTepHalbHBIX
HK30TOKCUHOB. OHHU  MOJHOCTBIO
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JUIICHBI TOKCHYECKUX CBOWMCTB, HO
COXPaHSIOT UMMYHOTE€HHOCTb. [Ipu
BBEJICHUU B OPTaHU3M HUHIYLIUPYIOT
BBIPAOOTKY HMMYHOTJIOOYJIUHOB —
AHTUTOKCHHOB. METOJl TOITy4YCHHUS
aHATOKCHMHA mpemioxua B 1923 r.
(bpaHIy3cKkuii yaeHblii PamoH.

Jlis monmyyeHus: aHaTOKCHHA
B QUIIbTpAT MUTATEIHHOTO OYIIbOHA,
B KOTOPOM BBIpaIIuBaliid OaKTepuu—
MPOIYIIEHTHI 9K30TOKCHHA,
nobasnstor  0,3-0,4%  pacTtBOp
dopmanuHa M BBIEpPKUBAIOT 3-4
Hen B Tepmocrtare npu 3740 °C.
AHATOKCUHBI TOTOBAT B  BHUIE
MpernapaToB, agcopOMpPOBAHHBIX Ha
agpioBanTax. OHM 4YacTO BXOMST B
COCTaB aCCOIMUPOBAHHBIX BaKIWH.
AHATOKCUHBI ~ MPUMEHSIOT TS
poQUIaKTHKH mudTepud,
CTOJIOHSIKA, cTa(hUITOKOKKOBOM
UH(EKIUU U ap.

5.2. Pa3zgeianl AMCUUILIMHBI M TPYA0EMKOCTH 10 BHaM y4e0HOi padoThl

Ne
paszena

HaumenoBanue pasnena
JUCHUTUIUHBI

Bunsl yaeOHOI paboTHI, Hac.

ayauTopHasd BHCAyAUTOpHAA

J I13 J3 CPO

Bcero
qac.

NmMmyHuTer. Bubl uMMyHHTETA.
BpoxneHHblli IMMYHUTET.
Hecnenuguueckue paktopsl
BPOKJEHHOIO HMMYHHTETA.

2 6 - 1

NMMyHHas cucrema.
MMMYHOKOMIIETEHTHBIE KIIETKH.

Awnturensl. Knaccugukanus.
Buner. CsoiicTsa.

OHJOTe€HHBIE UMMYHOPETYJISATOPHL.

I'ymOpasbHBIN U KIIETOYHBIN
MMMYHHBIN OTBET.

Awnturena. Kimaccel
MMMYHOTJIOOYJTHHOB.

Cepomnorudeckasi ITMarHOCTUKA
MH(EKIMOHHBIX 00JIe3HEH.

NMMmyHONOrn4eckas naMsTh.
Oco6eHHOCTH UMMYHHTETA MIPH
Pa3IMYHbBIX WHOEKIHSIX.
NMmyHOornyeckas
TOJIEPAHTHOCTB.
TpaHcIUIalleHTapHbBII UMMYHUTET,

[IpoTHBOOITYXO0JEBBIII UMMYHUTET.
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8. KnuHnyeckass HIMMYHOJIOTHSI. 2 6 - 1 9
AJeprudyecKkue peakium.
AyTOUMMYHHBIE PEAKIIUU U
3a00J1eBaHHUs.
9. Nmmynonedunutel. Metosl 2 4 - 1 7
UCCIIEIOBAaHNSI IMMYHHOTO
craryca.
HNmmyHonpoduiakTuka.
[IpuHIUIIEI UMMYHOTPOITHOU
TEpanuH.
UTOI'O: 186 48 - 8 72
5.3.  TemMarundyeckuil I/IaH JeKIHKA
Ne Pa3gen muciuminHbl TemaTtnka nexkuui KoanuectBo
pasn 4acoB B CEMECTPE
ena VI
1. | AmmyHurer. Buabt JI 1. BBenenue B IMMYHOJIOTHIO. 2
HUMMYHHUTETA. NMmyHuTer. Bubl nMMyHHTETA.
BpoxkaeHnblii Bpoxnennsiii uMMyHuTeT. COBpEMEHHBIE
HMMYHHTeET. IIpEJICTaBICHUS O aKTOpax KJIETOUHOI'O U
Hecneungpuueckue IryMOpajabHOIO IMMYHHTETA.
(paxTopsl
BPOKICHHOI'0
HMMYHHTETA.
2. | AmmyHnnas cucrema. | JI.2. IMMyHHas cuctema, CTpOeHue, 2
NmmyHokomneTeHTH | pyHKUIMU. VIMMYyHOKOMIIETEHTHBIE
bl KJIeTKH. kieTku. [Ipoucxoxnenue u
muddepenumponka T u B mumdouuts!.
ITonsiTvie 0 Mapkepax.
3. | AHTHI€HBbI. JI.3. AnTurensl, cBoiictBa. MukpoOHbIe 2
Kaaccnduxanus. AQHTUTEHBbI. AHTUT€Hbl MUKPOOPTaHU3MOB.
Buasbl. CoiicTBa. AHTUTEHBI TJITABHOTO KOMILJIEKCA
TMCTOCOBMECTUMOCTH.
4. | DHAOreHHBIE JI.4. T'ymOpasibHBIM U KJIETOYHBIN 2
HMMYHOPEryJasToOpbl. | UMMYHHbIN OTBET. AHTHUTENA, KJIACCHI
I'ymopaabHbIil 1 MMMYHOTITIOOYJIMHOB, UX XapaKTepPUCTHKA.
KJIETOYHbIA MMMYHBIH | ['OpMOHBI U MEIUATOPBI UMMYHHOHR
OTBeT. CHUCTEMBI.
5. | Aarureaa. Kiaccel JLS. IlpukiiagHast *UMMYHOJIOTHSL. 2
uMMyHOr100yuHoB. | Cepoloruyeckue METObI HCCIIEN0BAHUS.
6. | CepoJiornueckas
AHATHOCTHKA
HH(EeKIHOHHBIX
0os1e3HEH.
7. | AmmyHonoruueckass | JI.6. OcOOEHHOCTH UMMYHHOT'O OTBETA MPH 2
NaMATh. Pa3JIMYHBIX COCTOSTHUAX. IMMYHHBIN
HNmmyHooruveckasi | OTBET IpU OaKTepHUaIbHBIX, IPOTO30HUHBIX,
TOJIEPAHTHOCTb. IrpUOKOBBIX U BUPYCHBIX HHPEKIUAX.
Tpancnianenrapusblii, | IMMyHOOrnyeckas mamsrs.
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NPOTUBOONYX0JeBbIll | VIMMyHONIOrn4ecKkas TOJIepaHTHOCTD.
UMMYHHUTET. TpaHCcrUIaHTaLIMOHHBIN U
IIPOTUBOOITYXO0JIEBbI UMMYHHUTET.
8. | Knuanuyeckas JI.7. UmmyHOnDaTonorusl. 2
HMMYHOJIOTHSI. NMMmyHOOrM4YecKast
AJulepruyeckue TMIIEPYYBCTBUTENIBHOCTD (JIEPTHs).
peakuuu. AyTOMMMYHHBIE PEaKIH U 3a00IeBaHusl.
AYTOMMMYHHBIE NmMmyHHBII cTaTyc. BpoxaeHHsie u
peakuuu u npruoOpeTeHHbIe IMMYHOAC(DUIIUTHI.
3a0o0JieBaHM. MeTop! BBISBICHHS U KOPPEKLIMH.
HNMmmyHoaepuuuThI.
Metoanl
HCCJICJOBAHMS
HMMYHHOI'O CTaTycCa.
9. | NpuHIMIBI JI.9. OcHOBBI HMMYHOTIPO(QHIIAKTUKHY H 2
HMMYHOTPOIHOI UMMYHOTepanuu. IMMyHOMOLy I TOPBI.
Tepanunu.
NvmyHonpoguinakTu
Ka.
HUTOI'O: 16
5.4. TemaTrudeckuii IJIaH MPAKTUYECKUX 3aHATHH
No Paznen TemaTrnka NpakTUUECKUX 3aHITHI Dopmbl Konnuect
pa3- | AUCLHUILIMHBI TEKYIIEro | BO 4acoB B
nerna KOHTpPOJISL | ceMecTpe
Vi
1. | Ummynurer. Buner | I13.1 «MimmyHuTeT. Buasl iMMyHHTETa» T 2
MMMYHHTETA. I13.2 «Knerounsle paxTopsl Bpoxxaenoro | C, C3 2
Bpoxaennsii uMMyHHTETa. DaronnuTosy
UMMYHHUTET. [13.3 «Bpoxnennsiii uMmyHuteT. @akropst | C, C3 2
Hecneumbnqecxne BPOXXJICHHOI'O UMMYHUTETAa»
(bakTopbl
BPOKJEHHOTO
MMMYHHTETA.
2. | UmmyHHas [13.4 «JIumbougHast cucremay C C3 2
CUCTEMA.
NMMmyHOKOMITETEH
THBIE KJIETKH.
I13.5 «IMMYHOKOMIIETEHTHBIE KJIETKH» C,C3 2
3. | AHTHIEHBI. [13.6 «<AHTUTEHBI, KJIacCUPUKAIUs, BUIBI, C,C3 2
Krnaccudukanus. CBOICTBa»
Bunel. Coiictsa. I13.7 «<AHTUT€HBI MUKPOOPTaHU3MOB) C,C3 2
I13.8 «AHTHUTEHBI OpraHu3Ma 4eJI0BeKa. C C3 2
AHTUTEHBI TPYII KPOBH. AHTUTEHBI
[JIaBHOTO KOMILIEKCa
TMCTOCOBMECTHUMOCTH
I13.9 «AAToroBoe 3aHsITHE 1O TeMaM T, C,C3 2
1-8»

50




OHJOTEeHHbBIE [13.10 DHporeHHbIE UMMYHOPETYJISITOPBI. C,C3 2
UMMYHOPETyJIsaTop | I'OpMOHBI, TUTOKHHBIL, UX POJIb B
bl. 'yMOpasibHbIli U | UMMYHUTETE. ANIONTO3.
KJICTOYHBIN - -
MMYHBII{ OTBET. I13.11 FyllxlopanLHLH/I Y KJICTOYHBIN C,C3 2
MMMYHHBIH OTBET.
Awntnrena. Knaceer | I13.12 Awnrunrena. Knaccrr | C, C3 2
MMMYHOIJIOOYJIMHO | HMMYHOIJIOOYJIMHOB.
B.
Ceposoruueckas I13.13 Knaccudukamus cepoIorniecKux C, IIp, C3 4
JMAarHOCTHKA peakuuii. Peakuyst arriroTuHanuy, ee
MHPEKITNOHHBIX BapUaHTBHI.
Oose3Hen. Peakiuu npeuunuTanum, BApUAHTHIL.
Peaknuu ¢ yuactueM KOMIUIEMEHTA.
[13.14 Ceponoruueckue peakmuu ¢ metkoit | C, [Ip, C3 2
anturena wim anrturen (PUD, UDM, PUA).
113.15 Atorosoe 3ansitue mo temam 10-14. | T, C, C3 2
Nmmynonoruuecka | [13.16. UmmyHOMOrHYeckas namMsrs. C, C3 8
s NaMSITh. Paznuuus nepBUYHOrO U BTOPUYHOTO
OcobenHoctn UMMYHHOTO OTBeTa. OcoOeHHOCTH
MMMYHHOI'O OTBE€Ta | MMMYHHOI'O OTBETa IIPU PA3INYHbIX
IIPU pa3IMYHbIX WHQEKIUAX, BBI3BAHHBIE OAKTEPHSIMH,
MHpEKIUX. BUpYCaMH, TpudamMu, pOCTEUITNMHU
HNMmyHOnorngecka
g TonepanTHocTh. | [13.17. IMMyHONOrn4eckas TojaepaHTHOCTb.
Tpancmianenrap- | TpaHcruianieHTapHBIA UMMYHUTET.
HBI UMMYHUTET.
[TpotuBoomyxones | [13.18. [IpoTHBOOITYX0JI€BbIi UMMYHUTET.
bIil UMMYHHTET.
Kinnnnyeckas [13.19. Anneprudeckue peakiuu. C, C3 2
MMMYHOJIOTHSI. MexaHu3MBbl pa3BUTHUS AJJIEPrUYECKUX
Annepruyeckue peakuii. Knaccuduxanus angepruyeckux
peaKkuuu. peakuuii mo xenny u KymoGcey.
AyTOMMMYyHHbBIE [13.20. Undekuuonnas aniaeprusi. C,C3 4
peaKkuuu u Annepruyeckue peakuuu [V tuma.
3a00JeBaHuUs. [TpuHIUIBI AUATHOCTUKU JIJIEPrUYECKUX
3a00JI€BaHUH.
I13. 21. AyToMMMYHHBIE peaKIuH U
3a0osieBaHusA. AYTOAHTUTEHBI.
AyTtoaHTHTENA.
[IpuHIMIBI AMATHOCTUKU U TEpANIun
ayTOMMMYHHBIX 3a00JI€BaHUH.
Nmmynonedurmrer | [13.22. [lepBudHbIe U BTOpHYHBIE C,C3 4
Meroasl umMmyHoepuuTel. Meronsl quarsoctuku | C, C3
UCCIIETOBaHUS 1 KOPPEKLIUU UMMYHOI€(PHUIIUTOB.
UMMYHHOI'O MeTtobl Hccne10BaHUs! MIMMYHHOTO
cTaryca. cTaryca.

51




10. | IlpuHImmb [13.23. [TpuHIUIBI KMMYHOTPOITHOM C,C3 2
MMMYHOTPOITHOU tepanuu. iMMyHONIpoduIakTuka,
TepanuH. UMMYHOTEpAIusI.
Nmvmynonpodumax
THKA.
113.24. T,C, C3 2
Hrorosoe 3ansiTe no remam 16-23.
HUTOTI'O: 48

5.5. Y4ueOHO-MeTOAMUYECKOE OOecTIeYeHHe IJIsI CAMOCTOATEIbHOM PadoThI N0 JUCHUIIIHHE

5.5.1. CamocrosiTeqbHasi paboTa 00y4aromerocsi Mo AMCUMUILIMHE

Ne Paznen HaunmenoBanue pabot Tpyno- ®opMbI
n/n JUCLIUILINHEI €MKOCTb | KOHTPOJIS
(dac)
1. 3anonHenue B paboueid TeTpaau 1 CP
OCHOBHBIX TEPMUHOB PAa3/€JIa; U3y4YEHUs
yueOHO U HAyYHOU JTUTEepaTyphl
NmmynuTerT. [ToAroTOBKM K MPaKTUYECKUM 3aHATHIM
Buner - 3aM0JIHEHNE B pabouelt TeTpaau
MMMYHHTETA. OCHOBHBIX TEPMUHOB PA3/€JIa; U3y4YEHUs
Bpoxnennslii yueOHO U HAyYHOU JTUTEPATYPHI.
UMMYHHUTET. Pabora ¢ 35eKTpOHHBIMU
00pa30oBaTeNIbHBIMU PECYpPCaMU,
Pa3MEIEHHBIMU B 3JIETPOHHOM-
uH(popmanmonHou cucreme II'MVY
2. | UmmyHHas I1oATOTOBKM K MPAKTUYECKUM 3AHATUAM- 1 C P
cucrema. 3aloJHeHKe B paboueil TeTpaau
NMMyHOKOMIIETE | OCHOBHBIX PUCYHKOB U TEPMHHOB
HTHBIE KJIETKH. paznena MIMmyHHas cucrema;
pedepaTUBHBIE COOOIICHUS TI0
MMMYHOKOMIIETEHTHBIM KJIETKaM;
Pabora ¢ 3neKTpoOHHBIMU
00pa30oBaTeNIbHBIMU PECYpPCaMH,
Pa3MEILEHHBIMU B 3JIETPOHHOM-
uHpopmannoHHoi cucteme IIMY
3. AHTUTEHEDI. [ToaroTOBKH K MPAKTUYECKUM 3aHSITUSIM- 1 C,P
Knaccudukanus. | 3anogHeHue B paboueit TeTpaau
Bunel. CBolicTBa. | OCHOBHBIX PUCYHKOB U TEPMHHOB
paszena; peepaTuBHbIE COOOLIECHUS O
TeMaM: «AHTUreHsl. Knaccuduxarmsy».
PaboTa ¢ 31eKTpOHHBIMHU
00pa3oBaTelIbHBIMH pecypcami,
pa3MEIICHHBIMU B 3JIETPOHHOMN-
uH(popmannoHHou cucreme AI'MYV.
IHoaroroBka K KOHTPOJILHOI padoTe u
TECTHPOBAHHUIO.
4. | DHIOTEHHbIE [ToAroTOBKM K MPaKTUYECKUM 3aHATHIM 1 C P
MMMYHOPETYJIATO | - 3all0JIHEHKE B pabouelt TeTpaau
pBL. OCHOBHBIX TEPMHHOB pa3jeina
['yMopanbHbli U | DHAOTEHHBIE HMMYHOPETYJISITOPBI.
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KJIETOYHBIN
WMMYHBIN OTBET.

AHTHTETA.
Knaccer
HMMYHOTJIOOYJT!
HOB

N3yuenus yueOHON U HAyqHOH
JUTEPATYPBHI.

PaGora ¢ 35neKTpOHHBIMU
00pa30BaTeNIbHBIMU PECYPCAMH,
Pa3MEILEHHBIMU B 3JIETPOHHOM-
uHpopmarnmonHoi cucreme JJIMYVY.

Cepomnoruyeckas
JIUarHOCTHKA
MH(EKIIMOHHBIX
0oJIe3HEH.

[ToaAroTOBKM K IPAKTUYECKUM 3aHATHIM
- 3aII0JTHEHHE B paboveld TeTpaau cXemM
OCHOBHBIX CEPOJIOTUYECKUX U
MMMYHOJIOTMYECKUX PEaKIui,
UCHOJIb3YEMBIX JUIsSl TUarHOCTUKU
MHQPEKIMOHHBIX 3a00JICBaHUN.
N3yuenuns yueOHON 1 HAydYHOH
JIUTEPATYpPHI.

PaboTa ¢ 351eKTpOHHBIMU
00pa3oBaTeNIbHBIMU pecypcami,
pa3sMEeIEeHHBIMH B 3JIE€TPOHHOM -
uH(popmannoHHou cucreme AI'MYV.
IMoaroroBKa K KOHTPOJILHOM padoTe U
TeCTHPOBAHHUIO

Nmmynonoruuec
Kasi IaMsATh.
Nmmynonoruuec
Kast
TOJIEPAHTHOCTb.

[ToaroToBka K MPaKTUYECKUM 3aHATHSM -
3aIoJIHeHUE B pabouell TeTpaau
PHCYHKOB U TEPMHHOB pazjelia
«MIMMyHOMIOTHYECKAsI TAMSITEY;
U3y4yeHHs yueOHOH U HayqHOH
JUTEPaTyphl; IOATOTOBKA pedepaToB 10
TemaM U «VIMMyHoNornueckas
TOJIEPAHTHOCTBY.

PaboTa ¢ 31eKTpOHHBIMU
00pa3oBaTEIbHBIMU PECYPCAMH,
pa3MeIEeHHBIMH B 3JI€TPOHHOM -
uH(popmanmonHou cucreme AI'MVY

C P

Knuanueckas
MMMYHOJIOTHSI.
Annepruyeckue
peaKIuu.

[ToaroToBka K MPaKTUYECKUM 3aHATHSM -
3aIoJIHeHUE B pabouelt TeTpaau
OCHOBHBIX PUCYHKOB U TEPMHHOB
paznena «KinmnHUYecKass *UMMYHOJIOTHSL.
Annepruueckue peakiumn»; U3y4eHus
yueOHOW U HAyYHOU JIUTEPATYpBHI.
PaboTa ¢ 31eKTpOHHBIMU
00pa30BaTEIbHBIMU PECYPCAMH,
pa3sMeIEeHHBIMH B JIETPOHHOM-
uH(popmanmonHou cucreme AI'MVY

C P

Nmmynonedpuim
Tbl. IMMyHHBIH
cTaryc.
NmmyHnonpodun
aKTHKA.
NMMmyHOTpOIHAA
Tepanus.

[TonroroBka K NpakTUYECKUM 3aHATHUAM -
3aloliHeHHe B paboueil  Terpaau
OCHOBHBIX DHCYHKOB M  TEPMHHOB
paszzaena «MeToanl HUCCIIETOBAHUS
MMMYHHOT'O craryca.
NMMyHOIEPUITUTB»; U3YUeHUs yueOHOM
Y HAy4YHOU JIUTEPaATYpBHI.
Pabota c

o0pa3oBaTenbHBIMU

3NEKTPOHHBIMHU
pecypcamu,

C P
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pa3MeIIeHHbIMH B AJETPOHHOM-
nHpopmarmorHo cucteme JJIMYVY.

UTOIO: 8

IToaroroBka k
3a4ery

[ToBTOpEHME U 3aKPEIIICHUE U3YYEHHOTO 2 CP
Marepuana (pabota C JEKIHMOHHBIM
MaTepuayioM, y4eOHOH JTepaTypoi);
dbopMynupoBKa BOIIPOCOB;
npedK3aMeHallMOHHbIE
WHIMBUTYaJIbHBIE u TPYMIOBBIE
KOHCYJIbTAIIMH C MPernoaBaTeieM.
Pabora C ANEKTPOHHBIMU
00pa3oBaTeNbHbIMU pecypcamu,
pa3MeIIeHHBIMU B 3JIETPOHHOM-
nHpopmarnmonHoi cucreme J[I'MV.

5.5.2. TemaTuka pedepaTUBHBIX padoT

Ne | Pazgen Tema

1 1 NMMmyHoz0rMs Kak Hayka. 3HaueHue padot .M. MeuHnukosa.
2 2,3 @DaKkTOpBl BPOKJIECHHOTO HMMYHHTETA.

3 4 AHTUT€HbI OPTaHH3Ma YEJIOBEKA.

4 4 OHI0reHHble UMMYHOPETYJISITOPBL.

5 7 TpancriaHTallMOHHBI IMMYHUTET.

6 8 [TpoTHBOOIYX0JIEBBIIi UMMYHUTET.

7 8 Annepruyeckue peakini. AHAQUIAKTHUECKUN MIOK..
8 10 NmMmyHO I DUITUTEI.

9 10 AyTouMMYyHHBIE 3a00JI€BaHMsI.

10 10 MimmyHONIpo(MITaKTHKA 1 IMMYHOTEpAIHSL.

5.5.3. MeToauyeckue yKazaHus JJsi 00y4aOUUXCsl M0 OCBOEHHIO JUCIUIIMHBI

HNanublii  paznen pabodeil mporpaMMbl JUCHUIUIMHBI  pa3paboTaH B KadyecTBe
CaMOCTOATENIBHOIO JOKyMeHTa «MeTroaudeckue peKOMEHAAUUM Ui CTYIACHTa» B BHJE

NPUIIOKEHUS K paboyeil mporpaMme AMCHUIUINHBL

V1. OHEHOYHBIE CPEACTBA J1JIsA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH
M ITPOMEXXYTOYHOM ATTECTAIIMM IO UTOI'AM OCBOEHMS
JAACHUITIINHBI

6.1. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH
6.1.1. IlepeyeHbr KOMIeETEHUMH € yKa3aHueM 3TanoB uX (GopMHUPOBaHHMS B Mpolecce
OCBOeHMs padoyeil NPOrpaMMbl AUCHHUIIIHHBI

Ne HanmenoBanue pasznena Kox xoHTpOnupyemon DOopMBI KOHTPOJIA
pasziena | AMCUUIUIMHBI (MOZYIIS) KOMIIETEeHIINH (MU ee
YacTH)
1 2 3 4
1. Nnvmynurer. Bunbt NJI-1 OIIK-5 C,T,C3
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I/IMMyHI/ITCTa.
Bpoxnennblii
I/IMMyHI/ITeT.

2. NmMmyHHas cucrtema. NJI-1 OIIK-5 C,T,C3
MMMYHOKOMITIETEHTHBIE
KIICTKH.

3. AHTHTEHBI. HJI-1 OIIK-5 C,T,C3
Knaccudukanms. Bussr.
CBolicTBa.

4, OHIOreHHbIE NJI-1 OIIK-5 C,T,C3,P
UMMYHODETYJISATOPHI.
I'ymopanbHblii 1
KJICTOYHBI UMMYHHBII
OTBeET.

5. Awnrurena. Knaccel NJI-1 OIIK-5 C,T,C3,P
MMMYHOTI'JIOOYJIMHOB.

6. Cepognoruyeckast NJ1-2 OIIK-5 C,T,C3
IMArHOCTHKA
UH(}EKITNOHHBIX
0oe3HEH.

7. NmmyHOIOTHYeCcKast NJI--2 OIIK-5 C,T,C3
namsaTh. OCOOEHHOCTH
MMMYHHOTO OTBETa IpH
Pa3TUYHBIX UHOEKIHSIX.
NMmyHosIOrnueckas
TOJIEPAHTHOCTb.
TpaHcrmaHTallMOHHBIN
UMMYHUTET.
IIpoTrBOOITYXOIEBBII
WMMYHUTET.

8. Knnanueckas NJI-2 OIIK-5 C,T,C3,P
UMMYHOJIOTHSI.
AJIepruyecKkue peakium.

9. NMMyHOIEDUIMTEI. NJ-2 OIIK-5 CT,C3
Meroas!l ncciaen0BaHus
MMMYHHOI'O CTaTyca.

10. [TpuHIUTIBI NI-2 OIIK-5 C,T,C3,P
UMMYHOTPOITHON
Tepanuu.
HMMMyHOITpO(UIaKTHKA.

6.1.2. IlpuMepbI OLIEHOYHBIX CPEACTB JJIsl TEKYIIEro U Py0esKHOr0 KOHTPOJIs

COBECEJJOBAHHUE ITO KOHTPOJIBHBIM BOITPOCAM
PA3EJT 1. UmmyHuTer. Buasl uMmmynuTera. Kierounbie pakTopbl BPOKIEHHOTO
HMMYHHTETA.
Tema 3ansituss Nel. UMmmynuTer. Buabl uMMyHuTeTa.
Koowi koumponupyemvix komnemenyuii: HJ[-1 OIIK-5

1. COBpeMCHHOC MOHATUC UMMYHUTCTA.
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Buaesl ummyHurera.

Bpoxxnénnslii (BUA0BOI) IMMYHHTET.

[IpnobperénubIii UMMYHHUTET. BUbI.

OcHOBHBIE  OTIMYUS  BPOXKIAEHHOTO M MPHOOPETEHHOTO  BHUJOB

aRrwn

UMMYHUTETA.
6. Kakumu ¢pakropamu ocymecTBisieTcst Hecrienuduyeckas 3anmra opranuzma?
7. Kakue kieTku 001a1at0T GarouuTapHOi CliocOOHOCThIO?
8. Kakosl craguu aromurosa?
9. UTo mpoUCXOJMUT HA KaXKJIOM dTare GparouuTapHoOi peakiun?
10. Yro Takoe He3aBepIIEHHBIN (aroruTo3? 3aBepiEéHHbII?
1. Yro Takoe aromurapHoe uuciao? DaromurtapHblii Mmokazatensb? Kak ux
onpenenstor?
12. Kak onpenensitoT HHASKC 3aBePIIEHHOCTH (aromuTosa?

Kpurtepuu onieHKH TeKylero KOHTpoJisi ycreBaeMocTH
(cobecenoBaHMe MO KOHTPOJIbLHBIM BONIPOCAM):

v «OTAUIHOY:

CryneHT uMmeeT riay0OKHE 3HAHUS Y4eOHOro MaTepuana MO TeME MPaKTUYECKOTo
3aHATUS, CHOPMYIHMPOBAT MOJHBIA W TPABWIBHBIA OTBET HA BOIPOCHI TEMBI 3aHATHA, C
COOJIIOJICHHEM JIOTUKU M3JI0KEHHsI MaTepualia, OKa3blBaeT YCBOCHHE B3aUMOCBS3M OCHOBHBIX
HOHATHUH, UCHOJb3yeMbIX B paboTe, CMOI' OTBETUTh Ha BCE YTOUHSIONIME U JIOMOJHUTEIIbHBIE
Bonpockl. CTyIeHT JEMOHCTPUPYET 3HAHUS TEOPETHUYECKOI0 U MPAKTHUYECKOro MaTepuaia Io
TEeMe 3aHATUS.

v «Xoporoy:

CryneHT nokasaj 3HaHUE Y4eOHOTro MaTepuana, yCBOWUJ OCHOBHYIO JIMTEPATYpPY, CMOT
OTBETUTDH MTOYUTHU TOJHO HA BCE 3aJaHHBIE JIONOJHUTENIbHBIE U YTOUHSIOIINE BONIPOChl. CTyIEHT
JEMOHCTPUPYET 3HAaHUSA TEOPETHMUYECKOTO M MPAKTHUECKOro Marepuajia 1Mo TEeME 3aHATHS,
JIOTTyCKasi He3HaYNTeNbHbIE HETOUHOCTH.

v «Y 1OBJIETBOPUTEIBHOY:

CTyleHT B II€JIOM OCBOMJI Marepuaj NpPaKTHYECKOrO 3aHsTHS, OTBETHII HE Ha BCE
YTOYHSIOIINE M JOMOJHHUTEIbHBIE BONMPOChl. CTYAEHT 3aTPyIHSAETCS C NPABHJIBHON OIEHKOM
NPEUIOKEHHON  3a1auu, JaéT HEMOJNHBIM OTBET, TPeOYIONMHA HaBOISIIMX  BOIPOCOB
IpENoIaBaTels.

4 «HeynoBneTBOPUTEILHOY:

CTyneHT nMeeT CyLIeCTBEHHbIE MPOOENibl B 3HAHMUSX OCHOBHOI'O y4eOHOro marepualia
MPAKTUYCCKOI'0 3aHATHUA, IMTOJJHOCTBIO HE PACKPBLI COACPIKAHUEC BOIIPOCOB, HC CMOT" OTBCTUTH HaA
YTOYHSIOUIME M JONOJHUTEIbHBIE BONPOCHL. CTyneHT Oa€T HEBEPHYIO OLEHKY CHUTYalluH,
HEMpaBWIBHO BBIOMpaeT alroput™M JeiicTBuil. HeynoBneTBopuTenbHas OIEHKA BBICTABISETCS
BBIITYCKHUKY, OTKa3aBLIEMYCSl OTBEUATh Ha BOIIPOCHI TEMBI IPAKTUYECKOTO 3aHATHS.

TECTUPOBAHHUE
PA3/TEJT 2. UmmyHHas cuctemMa. UMMYHOKOMIIETEHTHbIE KJIETKH.
Tema 3ansitus Ned. Jlumdonanas cucrema.
Koovl konmponupyemvix komnemenyuu: MJ{-1 OIIK-5

1. IleHnTpanbHas 3aja4ya UMMYyHHUTETA:
A) obecriedyeHrie FreHETUUECKOM 1IeTOCTHOCTH OpraHu3Ma
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A)
b)
B)
)
1y

A)
b)

obecrieueHre MPOTUBOMH(PEKIIMOHHON 3aIUThI

OTTOp>KEHUE TIEPECAKECHHBIX KIIETOK, TKAHEH U OPTaHOB
peanu3alysi 3anporpaMMHPOBAHHON KIICTOYHOM CMEPTH (arornTo3a)
00ecreueHne COCTOSTHUS TOJIEPAHTHOCTH K «CBOSMY.

2.11pnoOpeTEHHBIN UMMYHUTET XapaKTepU3yeTCsl:
crenu(pUIHOCTHIO
o0pa3oBaHHEM aHTUTEI
(bopMHpOBaHHEM UMMYHOJIOTHYECKON MaMATH
aKTUBAaLMEH YHAOKPUHHON CUCTEMBI
PUTPOIIOIZOM.

3. K daromuram oTHOCSTCS:
Makpodaru
HEUTPODHUIIBI

B) Th-nmumdornmts

I)

NK-kieTkn

1) B-nmumdouuntsl.

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I)

4. K GaxkTepunIHbIM (aKTOpaM KPOBH OTHOCSITCS:
JU30LUM
C-peakTuBHBIN O€0K
KOMILJIEMEHT
¢ubdprHOTEH
OeTa-TH3UHBI

5. Jlumdonoas ocymiecTBisercs:
B KOCTHOM MO3r¢
B CeJIe3EHKE
B IUM(aTHUECKUX Yy3JIax
B MIEHEPOBBIX OJIAIIKAX KUIIEYHUKA
BEPHO BCE NIEPEYUCIICHHOE.

6. OcHOBHBIE (HYHKIMH CIEIU(PUIECKOTO IMMYHHOTO OTBETA!

o0pa3oBaHHe aHTUTEIN

HaKOIUIEHHE CEHCUOUITN3NPOBAHHBIX JTUM(POLIUTOB
MUHOIUTO3

¢darouuTos

AKTUBAIMS SHIOKPUHHON CHCTEMBI

7.KnerouHo-rymopaibHasi TeOpusi UMMYHHTETa 000CHOBaHa:

P. Koxom

N. MeyHuKOBBIM
JI. ITacTtepom

I1. Dpnauxom

3. bepunrom.

8. OcoOeHHOCTH BPOXKIEHHOTO IMMYHHUTETA:
peanu3yercst TOJIbKO TUM(POUIHBIMU KIETKAaMU
PEATN3YETCA TOJIBKO MUCTIOUTHBIMHA KICTKaMH
aKTHBUPYETCS TOJIBKO MPU BO3ACHCTBHH aHTUTCHA
AKTUBHUPYETCA HE3aBUCUMO OT IOMMaJaHNud aHTUT'CHA
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) dopmupyer KJI€TKH UMMYHOJIOTHYECKOM ITaMsITH.

9. Toll-momo6HbIe perenTopsl PaCoO3HAOT:
A) aHTUTEHBI BUPYCOB
b) rpynmnel AMNMI0B HOBEPXHOCTHBIX AHTUTEHOB OaKTEPHit
B) wMMyHHBIE KOMITJIEKCHI
[') yrneBojaHbIE TPYIIIBI TOBEPXHOCTHBIX aHTUTCHOB OaKTepuit
J1) cynepaHTUTEHBI.

10. Koxka, xak nepudepudeckuii OTAe IMMYHHOH CUCTEMBI COJIEPKUT:
A) neHIpUTHBIE KIETKU
b) NK-knerku
B) B-mumdornuter
I') kyndepoBckue KICTKH
1) Tyd4HBIE KJIETKH.

Kpurepun oneHKH TeKyliero KOHTpPOJIs yCleBaeMoCTH (TeCTUPOBaHuUe):

4 «Ormmunoy»:  100-90%
4 «Xoporoy: 89-70%
4 «YnosaerBopurensHoy:  69-51%
4 «Hey1oBIETBOPUTENLHOY: <50%
INMPAKTUYECKHUE HABBIKA
PA3ZJIEJI 1. Ummynutet. Buabl ummynurtera. Kiterounbie pakTopbl BpoKIeHHOTO
AMMYHHUTETA.

Tema 3ansitus 4. Bpo:kaeHHbIii UMMYHHTET. @AKTOPHI BPOKICHHOTO
HMMYHHMTETa
Koowr konmponupyemvix komnemenyuu: HJ{-1 OIIK-5

1. Merousl UCCIIEIOBAHHS B UMMYHOJIOTHUH,
AJIeProJIoruu

2. OmnpeneneHue WHACKCA OAKTEPUIUIHOW AaKTUBHOCTH KOXHU. [IpuHIMI —MeToja.
I[I/IaFHOCTI/IT-ICCKaﬂ IIECHHOCTb MeToga  IJIsd OIpCaACICHUA COCTOSIHUSA q)aKTOpOB
HecTeU(pUIEeCKO PE3UCTEHTHOCTH KOXKH U CITU3UCTBIX 000JI0UeK

KpuTtepun onieHKH TeKyIIero KOHTpoJisi yCIeBaeMOCTH
v «Heyn0BIEeTBOPUTENBLHON:

CTyneHT He 3HAeT 3HAYUTENbHON 4acTH MPOrpaMMHOI0 MaTepHuala, I0IMycKaeT OInOKH,
HEYBEPEHHO, C OOJBIINMHU TPYAHOCTSIMU BBINOJIHSET MPAKTHUYECKHUE 3a/1aHuUsl.
v «Y IOBJIETBOPUTEIBHOY:

CTyIeHT 3HaeT TOJbKO OCHOBHOM Marepuasl. OTHAKO, HE YCBOMII €r0 JAeTajel, JOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MpaBUIIbHBIE (OPMYIUPOBKH, HAPYIIAET MOCIEAOBATEIIBHOCTh B
U3NIO)KEHUU TPOTPAMMHOIO MaTepuana; BIaJeeT TOJIbKO MHHHMYMOM JIa0OpaTOPHBIX
HCCIIEIOBAHU .

v «Xoporioy:
CTy[eHT TBEP/IO 3HAET NPOrPaMMHBIM MaTepHall, IPAMOTHO W [0 CYTH H3JIaraer e€ro; He
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JIOIYCKAET CYINECTBEHHBIX HETOYHOCTEH, OTBEYas Ha BONPOCHL, MPABHILHO IPHUMEHSET
TEOPETUYECKHE IOJIOKEHUS NPU PEIICHUM IPAKTUYECKMX BOIPOCOB W 3aJaHMii; BJaeeT
HEOOXOIMMBIMHM HABBLIKAMH U IPUEMAMHU MX BBIIIOJHEHHMS.

4 «OTIMYHOR:

CTyzeHT Tay00KO ¥ TBEPAO YCBOMI IPOrPAMMHBINA MaTepHall: MOJIHO, MOCIEI0BATENLHO,
IPaMOTHO, JIOTMYHO €ro u3jaraer. IIpu OTBETE TECHO CBA3LIBAET TEOPUIO C IMPAKTUKOM; XOPOILO
3HAKOM C OCHOBHOM JIUTEPATYpOH, OPHEHTHPYETCS B BBLIOOpE METOMOB J1a0OPATOPHOI
JMATHOCTUKY MH(EKIMOHHBIX 0OO0le3Hel B 00beMe, HEOOXOIMMOM JUIS IIPAKTUYECKOM
JIEATENLHOCTH Bpaya, yMeeT NMPUMEHATh 3HAHMSA B PAMKaX M3J1araeMbIX OTBETOB; CBSA3LIBAET
ACIEKTHI IPEIMETA C 3a7a4aMK IPAKTHYECKOTO 3PABOOXPAHEHHS.

PED®EPAT
PA3JIEJI 8. UMMyHONIATOJIOTHSI.
Koowir konmponupyemvix komnemenyuii: /-2 OITK-5
Tembl pechepamos:

Annepruyeckue peakiuun. AHaQUIAKTHYECKUN MIOK.
NMMmyHOIEDUIHATEL.
AyTOouMMYyHHBIE 3200JI€BaHUSI.

Kpurepun ouenku texkyuiero KoHTpoJs (pegepar):

. Hosuzna pedepupoBannoro texcra: makc. — 20 6amios;

. CrereHb PacKphITHS CYIIHOCTH Mpo0aeMbl: Make. — 30 6ayios;
. OO60CHOBaHHOCTH BHIOOPA UCTOYHUKOB: Makc. — 20 6asios;

. CobOumotenne TpeboBanmii K 0(hOPMIICHHIO: Makc. — 15 6aios;
. I'pamoTHOCTB: Makc. — 15 Gamos.

OunennBanne pedepara:
Pedpepar onenuBaercs mo 100 OamibHOM 1mikanme, Oanbl MEPEeBOAATCS B OLEHKH
yCIIEBaEMOCTH CIENYIOIUM 00pa3oM (Oajuibl YUMTBHIBAIOTCS B Ipollecce TEKYIIeH OLIEHKU
3HaHUI MPOrpaMMHOI0 MaTepuana):

86 — 100 6amIoB — «OTIHYHOY,
70 — 75 6amioB — «XOpomIoy;
51 — 69 6am10B — «yIOBIETBOPUTEILHO;

ANER NI NERN

MmeHee 51 Oansa — «HeyJOBIECTBOPUTEIBHON.

COBECEJJOBAHHM IIO KOHTPOJIBHBIM BOITPOCAM IIO BJIOKAM
JUCIHHUIIVINHBI

PA3/TEJT 2. UmmyHHas cucteMa. UMMyHOKOMIIETEHTHBIE KIETKH.
Tema 3ansitus Ned. Jlumdonanas cucrema.
Koovl konmponupyemvix komnemenyuu: MJ{-1 OIIK-5

1. IlentpanbHble U nepupepuyeckre opraibl TMMPOUTHON CUCTEMBI.
2. [TlpuHIMN OopraHU3anuy IMMYHHOMH CHCTEMBI.
3. KpoBeTBopHBIif KpacHbII KOCTHBIN MO3T. DYHKIIUH.
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4. Tumyc. OyHKIHH.

5. Tlepudepuueckue opranbl TUMPOUAHON cucTeMbl. OYHKINH.
6. Kaxue KiIeTKkr Ha3bIBAIOT «MMMYHOKOMIIETEHTHBIMU?
7
8
9

Xapakrepuctuka u QyHkun T-mumM¢onuToB.
Kak u rae npoucxoaut nudpepenuponka T-muMbonuTon?
Xapakrepuctuka 1 GpyHkun B-mumdonuros.

10. Kax u rae npoucxomut auddepenmporka B-mumdoruton?

11. B uém cxoactBo u paznuuue GyHkuuid T- u B-mumdoruron?

12. KakoBa poJib aHTUTCH-TIPEICTABIISIONINX KIETOK?

13. Oxapakrepusyiite NK-kieTku.

14. OxapakrepusyiiTe raMmma-aeabTa-TuM(OIUThI, UX 0COOEHHOCTH U (PYHKITUH.

KpuTtepun onieHKH TeKylero KOHTpoJisi ycleBaeMocTH (codeceoBaHue):
«HeynoBIEeTBOPUTEIBLHON:

4 3HaHus: CTYACHT HC CII0CO0EH CaMOCTOSTEIBLHO BBIJACIIATH I''IaBHBIC ITIOJIOXKCHUS B
HN3YUYCHHOM Martcpuajic¢ AUCHUIIJINHBI. He 3Haer 1 HE moHMMaeT SHAYUTCIBbHYIO WJIM OCHOBHYIO
YaCTb NpOrpaMMHOI'0 MaT€purajia B Ipcacjiax nmoCTaBJICHHBIX BOIIPOCOB.

4 YMeHus: CTYACHT HC YMCECT I[PUMCHATb HCIOJHBIC 3HAHUA K PCHICHUIO
KOHKPCETHBIX BOIIPOCOB U CUTYAIMOHHBIX 3a/1a4 110 06p831_[y.

4 HaBriku: CTYACHT HC BJIAJACCT IIPAKTUYCCKHMHU HABBIKAMHU.

«Y 1OBIETBOPUTEIHHO:

v 3HAHUS: CTYJIEHT YCBOWJI OCHOBHOE COJEp)KaHHE MaTepuana JUCLUIUIMHBI, HO
uMeeT TpoOenbl B YCBOGHHHM MarepHaia, HE MPErsTCTBYIONIME JajbHEWIIeMy YCBOCHHUIO
yuebHOoro marepuasna mno aucuuiuinHe «VmmyHosnorus». MMeer HecucTteMaTU3UPOBaHHBIE
3HaAHMS 110 MOJYJISIM TUCLUUIUIMHBL. Martepuain uznaraer ¢pparMmeHTapHO, HE OCIEA0BATENbHO.

v YMeHus: CTYACHT HUCHBITBIBACT 3aTPyJHEHUS IPHU HU3JI0KEHUM Marepuaia II0
MonysssM  gucuMiuiuHbel  «MMMyHonorus».  CTyA€HT  HENOCJIENOBAaTEIbHO M He
CHUCTEMATHU3UPOBAHO YMEET UCIIOJIb30BAaTh HENIOJIHbIE 3HaHMsI Marepuasa. CTyIeHT 3aTpyaHAETCS
OpY NPUMEHEHWU 3HAaHWM, HEOOXOAMMBIX Ul pelleHUs 3a/4ad pa3IMyHbIX CHUTYallMOHHBIX
THUIIOB, NIPU OOBSICHEHUN KOHKPETHBIX MOHATHH B pa3aenax « IMMyHOIO0THs»

v HaBbIku: cTyZneHT BlajieeT OCHOBHBIMH HaBbIKAMHM, HO JIOMYCKAaeT OIIMOKH H
HETOYHOCTU HCIOJb30BaHHOM HAay4yHOM TEPMHHOJOTHMU W NpH oTBeTax. CTYAEHT B OCHOBHOM
CIIOCOOEH CaMOCTOSITENIBHO TJIaBHBIE MTOJIOKEHUSI B H3YUYEHHOM MaTepuae.

«Xopoo»:

v 3Hanus: CTYAEHT CIIOCOOEH CaMOCTOSITENIHO BBIIENATH IJIaBHBIE MOJIOKEHUS B
U3y4eHHOM Matepuaine. Iloka3piBaeT 3HaHUSA BCEr0 M3Y4YEHHOI'O INPOTPAMMHOIO MaTepHala.
JlaeT MoNHBINA ¥ NPAaBWIBHBIM OTBET HA OCHOBE M3YYEHHOI'O TEOPETHUECKOIO M NMPAKTUYECKOTO
MaTepHajoB; HE3HAYUTEIbHbIC OLIMOKM M HEAOYEThl IPH BOCIPOU3BEACHUU H3YYEHHOTO
MaTepuaa, Onpe/esIeHNs MOHITHH JJaJl HeMoJIHbIe, HeOOIbIlINe HETOYHOCTH IIPU UCIIOJIb30BAHNN
HAyYHBIX TEPMUHOB.

v VYmenusi: CTyIeHT yMeeT CaMOCTOSITEIbHO BBIIEIATH IJIABHBIE IOJOXKEHHS B
M3YYEHHOM MaTepuaje; Ha OCHOBAaHMU (aKTOB U MPUMEPOB 0000I1aTh, JeaTh BBIBOADI,
YCTaHABJIMBATh BHYTPUIIPEIMETHBIE CBA3U. CTYIEHT YMEET MCIOIb30BaTh MOJIYUEHHbBIE 3HAHUS
Ha MpaKTHKE B BUJIOM3MEHEHHOM CUTYaIlMM, COONIOAaTh OCHOBHBIE MpaBUiIa KyJIbTYpPbl YCTHOM
peun, UCT0Ib30BaTh HAYYHBIE TEPMUHBL.
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v Habikn: CTyneHT BiageeT 3HAHUSAMH BCErO0 HM3YyYEHHOIO IPOrPAMMHOIO
Marepuaia, MaTepuall H3jaraeT IMOCJIe0BaTeNIbHO, JONYCKAeT HE3HAYUTENbHbIE OIIMOKH U
HEJIOYEeTHl MPU BOCHPOM3BEICHUH M3y4eHHOro Marepuana. CTyAeHT He 00JIafaeT 10CTaTOYHBIM
HaBBIKOM pabOoTHI CO CIIPABOYHOM JUTEPaTypoid, y4eOHUKOM, NIEPBOMCTOUYHUKAMH; MPABHIBHO
OpPUEHTHPYETCS, HO paboTaeT MEIJICHHO.

«OTINYHO»:

v 3HaHus: CTyJEHT CaMOCTOSTENIbHO BBIACISET IVIaBHBIE MOJIOKEHUS B N3YYEHHOM
MaTepuaie M CIOocOoOeH JaTh KPAaTKYI0 XapaKTePUCTHKY OCHOBHBIM HESIM MHPOpabOTaHHOTO
Marepuana IMCUUIUIHHBL « IMMyHOIOTHS». 3HaeT OCHOBHBIE MTOHATHUSA B Pa3zeiiax aKkylepcTBa 1
ruHekonorud. IlokaspiBaeT TyOOKOe 3HaHHWE M IOHMMaHHE BCEro oObeMa IMPOrpaMMHOIO
MaTepuaia.

v VYmMmenus: CTyAeHT yMEeT COCTAaBUTh IOJIHBIA M IPABWIbHBII OTBET HAa OCHOBE
M3Y4YEHHOI'O MaTepHala, BbIACIATh IJIaBHbIE OJIO0XKEHUS, CAMOCTOSTENILHO MTOATBEPAKAATH OTBET
Pa3IMYHBIMU CUTYAl[MOHHBIMH 33/1a4aMHU, CAMOCTOATENIbHO U apITYMEHTUPOBAHO Je/1aTh aHAJIu3,
0000111eHuS, BBIBOJIbL. Y CTAHABIUBATH MEXAUCIUILTUHAPHBIE (HA OCHOBE paHee MPHOOPETEHHBIX
3HAHUN) U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKU MPUMEHATD MOJIyY€HHbIC 3HAHUS TS PeIICHUS
akymepckux 3aaad. [lociaenoBaTenbHO, YETKO, CBSI3aHO, 00OCHOBAHO M 0€301IHMO0YHO H3J1araTh
yueOHbIi MaTepuan; JaBaTb OTBET B JIOTMYECKOM IOCJIEI0BATENbHOCTH C HCIIOJIb30BAHUEM
NPUHATONW TEPMUHOJIOTHH; AeTaTh COOCTBEHHBIE BHIBOJIBL; (DOPMYITHUPOBATh TOYHOE ONPE/IEICHNE
U HCTOJIKOBAHWE OCHOBHBIX MOHSTUM M HpPaBWI; MPU OTBETE HE MOBTOPATH JIOCIOBHO TEKCT
yueOHUKa; U3jaraTh Marepuall JUTEPATyPHBIM S3bIKOM; MPAaBUIBLHO U OOCTOSTENIBHO OTBEYATh
Ha JIONOJIHUTEIIbHBIE BOMPOCHI IpenoaBaresss. CaMOCTOSTENbHO U pallMOHAIBHO UCIOJIb30BATh
HarJsiHbIe TOCOOMS, CIPaBOYHBIE MaTEpHalbl, Y4E€OHHK, JOMOIHUTEIBHYIO JIHUTEpaTypy,
MIEPBOMCTOYHHUKH.

v HaBbiku: CTyA€HT CaMOCTOSITENIHO BBIIEISET TJIABHBIE TOJIOKEHUSA B U3yYEHHOM
Marepuaje M CHocoOeH JaTh KPaTKyK XapaKTePUCTUKY OCHOBHBIM HJESIM IMPOpabOTaHHOIO
Marepuana. CTyIeHT TMoKa3biBaeT TJIyOOKOE W TIOJHOE BJIAJICHHE BCEM OOBEMOM H3ydyaeMoit
JTUCIUIUINHBI.

CUTYALMOHHBIE 3ATAYM 11O PA3JAEJAM JUCHUTIJIMHBI

PA3JIEJI 6. Ceponiornyeckue peakium.
Koovwvl koumpoaupyemoix komnemenyuu: HJ-2 OIIK-5

3apaua 1

B xnmHuKy mnoctynui OonbHOM C BbICOKOW TemmepaTypod.  Peakums Bunans
nosioxkutenbHa B TUTpe 1:200 ¢ O - 6promHoTH(O3HBIM JUAarHOCTUKYMOM. Baiiie 3akitoueHue.
3agaya 2
VY 607pHOr0, MOCTYNUBLIETO B MH(MEKIMOHHYIO KIMHHUKY C IMOJO03pEHUEM Ha OproumrHoW Tud,
peakuus Bupans monoxutenbHa B pa3BeleHUU ChIBOPOTKH 1:800 ¢ O — IMAarHOCTUKyMOM U
1:400 ¢ H —mmarHoctukymoM. IloATBEpKIArOT JIM pe3ynbTaThl PEAKIMM IPEAIOJIAraeMblil
IuarHos?
3agaya 3

ITocTaBuin peaklyio arraOTUHALMK BBIIEIEHHON KYJIbTYpbl JU3EHTEPUUHBIX NAJIOUYEK
co cnenuduyeckumMu cbiBopotkamu rpynn A, B, C, JI. monoxuTenbHas peakuus MOJydeHa C
ceiBopoTkon [I. JlaiiTe 3akimtoueHue.
3agaua 4
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B k0XHO — BEHEpPOJIOTHYECKHU IHCIIaHCep MOCTynuil OonbHOU ¢ cudmmmcom. Kak
71a00paTOPHO MOATBEPAUTH TUATHO3?
3agaua 5

N3 naboparopuu KOXKHO-BEHEPOJIOIMYECKOIO JAMCIIAHCEpa IIONYYEHbl pPEe3yJbTaThbl
peakuun Baccepmana 6ombHoro U.C.

PCK ¢ kapinoIMnMHOBBIM aHTUTEHOM — MOJIOKUTEIbHASL.

C TPETIOHEMHBIM aHTUT'€HOM — IOJIOKHUTEJIbHASL.

OOmbsicHuTE, UTO COOOM NMPEACTABISIOT aHTUreHbl Nel 1 2 naiite 3aKiIroueHue.

Kputepun oeHKH TEKYIIEro KOHTPOJIS yCIeBAeMOCTH (CHTYalHOHHbBIE 321a4H):

4 «OTINYHOR:

OTBET Ha BOIPOC 3aa4M JaH NpaBuibHbIA. OObICHEHHE X0/a €€ PEICHUS OAPOOHOE,
HOCIIEOBATENLHOE, TPAMOTHOE, ¢ TEOPETHUECKUMH 00OCHOBAHHMAMM (B T.Y. M3 JEKIHOHHOIO
Kypca).

4 «XopoIoy:

OTBeT Ha BONPOC 3a/1a4H JaH NpaBuibHbIA. O0bICHEHUE X0/a €€ pelleHns HoapoOHOE,
HO HEJOCTATOYHO JOMMYHOE, C €AMHUYHBIMY OIIMOKAMH B JIETAISAX, HEKOTOPLIMH
3aTPYJAHEHUSAMH B TEOPETHYECKOM 000CHOBAHUH (B T.4. U3 JEKIIMOHHOTO MaTepHala), B
CXEMaTHYECKUX M300PaKEHUAX M JEMOHCTPAIMAX Ha aKyIIEPCKUX (PAaHTOMAX, C €AUHMYHBIMH
OUIMOKAaMH B MCIIOJIb30BAHMU HMMYHOJIOTUUECKMX TEPMUHOB; OTBETHI HA JAOMOJHUTEIBHBIE
BOIIPOCHI BEPHBIE, HO HEAOCTATOYHO YETKHE.

4 «Y 10BJIETBOPUTEILHOY:

OTBeT Ha BOIIPOC 3aa4u JaH IpaBuiIbHbIH. OOBICHEHHE X0/1a €€ PEIICHHS
HEJI0OCTaTOYHO IMOJTHOE, HETIOC/IeI0BATEIIbHOE, C OITMOKAMH, CJIA0BIM TEOPETHUYCCKUM
000CHOBaHHEM (B T.4. IEKIIMOHHBIM MaTepUaIoM), CO 3HAUUTEIbHBIMU 3aTPYAHCHUSIMH U
OIIMOKaMHU B CXeMaTUYECKUX M300paKEHUIX, JEMOHCTPAIIUAX, B HCTIOIb30BAHUU
UMMYHOJIOTHYECKUX TEPMHUHOB; OTBETHI HA JIOTIOJIHUTEIHHBIC BOIIPOCH HEIOCTATOYHO YETKHE, C
OIIMOKAMH B AETANIIX.

4 «Heyn0BIeTBOPUTEILHON:

OTBeT Ha BOIPOC 33/1auu JaH HenmpaBuiIbHBIN. OOBsICHEHHE X0/1a €€ PEIIeHUs] TaHO
HETOJIHOE, HEMOCTIEI0BATENbHOE, C TPYObIMH OIIOKaMu, 0€3 TEOPETHUEeCKOro 000CHOBaHUs (B
T.4. JJIEKIIMOHHBIM MaTE€pPHAJIOM); OTBETHI HAa TOTIOJHUTEIbHBIE BOIPOCHI HETPABUIIbHbBIE
(OTCYTCTBYIOT).

TECTHUPOBAHUE 110 PA3JIEJAM JUCHUITJINHBI

PA3/TEJT 4. JHp0TeHHbIE HMMMYHOPEryJIAATOPbI.
Koowt koumpoaupyemvix komnemenyui.: /-2 OIK-5

1. AKTUBaIMSI CUCTEMbI KOMIUIEMEHTA 0 KJIAaCCHYECKOMY IYTH CBSI3aHa:
A) ¢ BBIpaOOTKOM MHTEPICHKIHA-2
Bb) Bo3geiictBuem nnTepdepoHoB
B) c yuacTuem komruiekca aHTUT€H/aHTUTENO
I') axrusanueii Toll-nogo6HBIX penenTopoB
J1) BepHO BCE mepeuncaeHHoE.
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2. AKTHBaIMs CUCTEMbI KOMIUIEMEHTA T10 JICKTHHOBOMY ITYTH CBSI3aHa C JICHCTBUEM:
A) uwurokunoB NK-kierok
b) mnepdopunos NK-kierok
B) rucrammHa TY4HBIX KJIETOK
I') menTuaoB- aHTHOMOTUKOB
JI) HeBepHO BCE MepEUHCICHHOE.

3. JlenapuTHBIE KIIETKH — 3TO KJIETKH, KOTOPBIE:
A) o00pa3yroTcs B KOCTHOM MO3Te
B) oOpasyrorcst B BUIIOUKOBO XKele3e
B) BBINONHSIOT aHTUTCH-TIPE3CHTUPYIONTYIO (QYHKITHIO
I') »skcnpeccupyroT aHTUreHBI THcTOcOBMecTUMOCTH |l kiacca
J1) CHHTE3UpYIOT aHTUTENA.

4.5.01™MeThTe cTaguu (paronurosa:
A) anresus
b) remonus
B) arrmotunamms
I') xemorakcuc
) »suponuTo3

25. Cnu3ucteie 000JI0YKH CEKPETUPYIOT:
A) nm3onuM
b) IgA
B) IgE
I') Oera-nmu3ux
JI) KOMILUIEeMEHT.

6. EcrecTBeHHBIII HMMYHHUTET HOBOPOXKIEHHBIX (POPMUPYETCS B pe3yJibTaTe:
A) BakIUHAIMH

b) BBeneHHS UMMYHHBIX CBIBOPOTOK

B) mepenaum aHTHTEN OT MaTEpH TUIOLY

I') anTHOMOTHKOTEpanuu

J1) BepHO BCE mepeuncaeHHoE.

7. Ilocne BBeAEHHS] aHTUTOKCUYECKOM J1e4eOHO-TTPO(PUIAKTUIECKON CHIBOPOTKH
bopmMHpyeTCcss UMMYHUTET:
A) aKTUBHBIN
b) maccuBHbII
B) wuckyccTBeHHBII
[') aHTUMHUKPOOHBIN
1) BpOXAEHHBII.

8.ITproOpeTEéHHBIN aKTUBHBII MMMYHUTET BOZHUKAET 1OCIIE BBEJCHHUS B OPTaHU3M:
A) aTrTeHyMpOBaHHOW BaKIMHbI
b) mnpoOuotukos
B) anarokxcuHOB
[') aHTUTOKCHYECKON CHIBOPOTKH
1) aHTHOMOTHKOB.

9.B peanuzanuu QyHKIUI aqanTHBHOTO HMMYHUTETA IPUHUMAIOT y4acTHE:
A) KIJIETKH HMMYHOJIOTHYECKOHN MaMsITH



A)
b)
B)
I)
)

A)
b)
B)
I
1y

JEHPUTHBIE KIETKU
NK-knetku
UMMYHOTJIOOyJIUHBI

BEPHO BCE NIEPEUNUCIICHHOE.

10.Bo3MOKHBIE yTH aKTUBALIUU KOMILIEMEHTA:

aHa’POOHBII
KJIaCCUYECKHUM
aJIbTEPHATUBHBIN
JICKTUHOBBIM
JIAKTO3HBIN

11.01™MeTbTe NpU3HAKU, XapAKTEPHbIE Il CUCTEMbI KOMILIEMEHTA!
OTHOCHTCS K O€JIKaM ChIBOPOTKH KPOBHU
aKTUBU3UPYETCS KaCKaJ0M peakiuil mpoTeonnsa
UMEETCS TOJIBKO y 4EJIOBEKA
creur(rUYHa O OTHOLICHUIO K aHTUTEHY
OTHOCHUTCS K UHTEPJIEUKHHAM.

12.MexaHu3M aKTUBAIMA KOMIUIEMEHTA 110 KJIACCUYECKOMY ITyTH CBSI3aH:
C y4acTHEM KOMIUJIEKCA aHTUT€H-aHTUTEIIO
C ydacTheM Oelka ImporepanHa
C IelicTBUEeM aHTHOUOTHKOB
C pacro3HaBaHHEM MaHHO30CBS3bIBAIOIIETO JICKTHHA
¢ yuactuem Ig-E.

Kputepuu omieHKH TeKyero KOHTPOJIsl yCleBaeMoCTH (TecThl):
«Otamgno»: 100-90%
«Xoporio»:  89-70%
«Y noBaeTBOpUTEIbHOY: 69-51%
«HeynosaerBopurenbHoy:  <50%

ASRNENEN

6.2. MIPOMEKYTOYHASI ATTECTALIMSI IO UTOT'AM OCBOEHUS
JUCHUIIIAHBI

6.2.1. ®opma npome:kyTouHOM aTrTecranuu — 3ader. Cemectp — IV

6.2.2. [Ipouenypa npoBeaeHusi MPOMe:KYyTOUHOH aTTecTanum - CodbecenoBanne
6.2.3. [IpuMepbI BONPOCOB I MOATOTOBKH K  3a4eTy

CoBpeMEHHOE MOHATHE UMMYHUTETA.
Buael ummyHurera.

Bpoxnéuubiii (BUI0BOI) HMMYHUTET.
[Ipro6peTénnbIii UMMYHHUTET. BUbI.

AR A

OCHOBHBIC OTINYHS BpO)KI[éHHOl“O n HpI/IO6pCTéHHOTO BUJI0OB UMMYHUTCTA.



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.

34
35

Kakumu ¢pakropamu ocyiiecTiseTcst Hecnenupuyeckas 3aiura opranuzma?

Kakue knetku o0aanatoT parouutapHoi CIOCOOHOCTHIO?

KaxoBbl pyHKIIMN (aronuTHPYIOMKUX KIETOK?

KakoBsl cTanuu (aronurosa?
. UTO MpOUCXOIUT Ha KaXKOM dTane (aroiuTapHOi peakuu?
. Uro Takoe He3aBepIIEHHBIN (aronuto3? 3aBepmiEHHBIN?
.Uro Takoe darouurapHoe uucio? DaronuTapHbBId MOKa3aTENb?
onpenensor?
Kak omnpenensitor nHaeKc 3aBepIEHHOCTH daronuTosa?
[IepBHuuHBIE penenTopsl JOUMMYHHOU PE3UCTEHTHOCTH.
I'ymopanbHbie haKkTOphl BpOKIEHHOTO HMMYHUTETA.

Benxu octpoii hazbr

Yro takoe auzouum? MeToauka onpeesieHus JIU301MMa B CIIOHE.

CxozcTBO M pa3nuuue MyTel aKTUBaLUU KOMILIEMEHTA.
Wutepdeponsl. PaznoBunHoctu. OyHKInu.
LlentpasibHble U nepudeprueckue opraibl JUMGPOUTHON CUCTEMBI.
[IpuHUMII OpraHn3anuyu UMMYHHOU CHCTEMBI.
KpoBeTBOpHBIi1 KpacHBI KOCTHBINA MO3T. DyHKINH.
Tumyc. @yHKIMH.
[lepudepuueckre opranbl IMM(POUAHON cucTeMbl. DYHKIUH.
Kaxue ki1eTku Ha3blBalOT «MMMYHOKOMIIETEHTHBIMUY?
Xapakrepuctuka 1 GQyHkuu T-1umMponuToB.
Kak u rne mpoucxomut quddepenmuponka T-mmmponntos?
Xapakrepuctuka 1 Gy B-mumdonuros.
Kak u rae npoucxoaut muddepenpposka B-mumdornutos?
B uém cxonctBo 1 paznuuue ¢pynkiuit T- u B-numdorutos?
KakoBa poib aHTUreH-TIPeACTaBIAIONIUX KIETOK?
Oxapakrepusyiite NK-kineTku.
. Uro Takoe anturen? Jlaiite onpeneneHue.

KomnneMeHT, myTu akTuBauuMu KOMIUIEMEHTA. bronorudeckas posib.

Kak wux

. CBoiicTBa AaHTUI'CHOB. aHTHUT CHHOCTb, YYXCpPOAJHOCTb, HWMMYHOI'CHHOCTD,

cnenu(UIHOCTb.

6.2.4. ®opMBbI IK3aMeHAIMOHHBIX OHJIETOB

dI'bOY BO AI'MY

Mun3snpasa Poccnn

Koouwl konmpoaupyemvix komnemenyuu: MJ/1-1, HJ/I-2 OIIK-5

Kadenpa mukpobuoioruu,

BHPYCOJIOTUM U UIMMYHOJIOTUHU

110 HalIpaBJICHUTIO ITOJATOTOBKHU

31.05.01 Jleuebnoe neno
Hucnuninuna — IMmmyHoOnorus

SK3AMEHAIIMOHHBII BUJIET Ne
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1. Ucropus pa3BuTus UMMYHOJIOTHH

2. I/IMMYHOJ'IOFI/ILICCKaH MaMATb: IIpupoaa, Ouojornyeckoe 3HadeHue. Paznuuus
MNEPBUYHOIO U BTOPUIHOI'O UMMYHHOI'O OTBCTA

3. PUM, npuHIUI AMarHOCTUYECKOE 3HAUCHHUE
VYTBep:KIIeH Ha 3aceiaHuy KadeIpbl, MPOTOKOMI OT «29» urons 2022 r. [Tporokon Ne 18
Owmaposa C.M. n1.6.H., mpodeccop,

3aBeyoUHii Kadeapoit MUKpOOHOIOTHH,
BUPYCOJIOTMU U UMMYHOJIOTHUU

CocraBuTenu:
Omapoa C.M. 1.0.H., TOIEHT, JOLECHT
Kadeapbl MUKPOOHOJIOTHH,

BUPYCOJIOTUM U UMMYHOJIOTUHU

KopkmacoBa M.A. K.M.H., JOLEHT Kadeapbl
MUKPOOHOJIOTHUH, BUPYCOJIOTHUH U
UMMYHOJIOTHH

« » 20 T.

Koowl koumpoaupyemvix komnemenyuii: UJ/-1, U/1-2 OIK-5

®I'bOY BO AI'MY Kadenpa muxkpobuonoruu,
BHUPYCOJIOTUHA U UMMYHOJIOTHH
Mumnznpasa Poccun 10 HaIlPaBJIEHUIO NTOATOTOBKH

31.05.01 JleueGHoe nemno
Hucuummmza — MmmyHoorus

SK3AMEHAILIMOHHBIN BUJIET Ne
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1. AnTuresn, onpeneneHue, CBOMCTBAa aHTUTEHA

2. VImmyHONOTHYECKas TOJIEPAHTHOCTH, ONPEACIICHHUE, BH b, OMOJIOTHYECKOE 3HAUCHHE

3. UOA, npuHIMn NnpuMeHEHHE Ui AUarHOCTUKH MH(EKIIMOHHBIX 00Je3HeH

YTBepxaeH Ha 3acejaHuu Kadeapbl, MpoToKoJI OT «29» utons 2022 r. Ne 18

3aBeayronuii kKadeapoit MUKpOOHOIOTHH,
BUPYCOJIOTHH U HMMYHOJIOTUU
1.0.H., mpodeccop

Omaposa C.M

CocraBurenu:
CaunoBa b.M. x.M.H., JIOLIEHT, JOIICHT
Kadenpsl MUKpOOHOJIOTHH,

BHPYCOJIOTHHA U UMMYHOJIOTHH

KopkmacoBa M.A. K.M.H., TOIICHT Kadeapsl
MUKpPOOUOJIIOTHH, BUPYCOJIOTUU U
UMMYHOJIOTHH

« » 2021r.

6.2.5. Cucrema OlcHUBAHUSA PE3YJLTATOB OCBOCHUS NUCHUIIJIMHBI, OIMCAHME IIKaJI

OIICHUBAHHUA, BBICTABJICHHUSA OLICHOK.

IMoka3zarenu Kpurepuu oneHuBaHus
OlleHUBAHUS «He 3aUTeHO» | «32a4TEHO»
NJI-1 OIIK-5
3HATh CtyzneHT He crioco0eH K CTyIeHT caMOCTOSITENIbHO BBIJIENISET IJ1aBHbIE

abCTPaKTHOMY MBILUIEHUIO
He 3HaeT 0ocHOBBI HMMYHOJIOTHH

MOJIO’KEHHUS B M3YYEHHOM MaTepualie u
CHOCOOEH JaTh KPaTKYyIO XapaKTePUCTHKY
OCHOBHBIM HJIesIM TPOpabOTaHHOTO MaTepuaia
JUCHUTUTMHBL.

3HaeT npeaMeT, UMMYHUTET, aHTUT€HBI,
aHTUTEJIAa U IPYTUe MOHATHUS JUCIUIUINHBL
[Toka3bIBaeT riy0okoe MOHUMaHHE MpeIMeTa
MMMYHOJIOTHH.
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yMeTh CryneHT He ymeeT CTyIeHT yMeeT MoJIb30BaThCsl yueOHOi,
aHaJIM3UPOBATH OCHOBHBIE HAay4YHOU, HAYYHO-TIOMYJIIPHON JTUTEPATypOu
MI0JIOKEHHSI UMMYHOJIOTHH 110 IPEJIMETY.
BJIa/IeTh CryneHt He BiaaeeT 0a30BbIMU | CTyIEHT OKa3bIBaeT IIyOOKOE U MOJIHOE
OCHOBAaMH TIO IPEAMETY BJIaJICHHE BCEM 00bEMOM H3ydaeMOi
JVCLUITIMHBL, BIIA/ICCT 3HAHUSAMH T10
MMMYHOJIOTHH.
NA-2 OIIK-5
3HaTh CryneHt He criocobeH K CTyZleHT CaMOCTOSITETILHO BBIIIOJIHSAET
CaMOpa3BUTHUIO U OCHOBHBIE TPEOOBaHMSI MO BEICHUIO
CaMOCTOSITEIbHOMY YCBOGHHUIO | IPOTOKOJIOB UMMYHOJIOTHYECKUX
npeaMeTa MCCIIeJOBaHUH
yMeTh CryneHT He ymeeT CTyzleHT 3HaeT U yMEET IPUMEHSTh BCE
CaMOCTOSTEIILHO H3JI0KHUTh UMMYHOJIOTHYECKHE METO/IbI HCCIICIOBAHNUS.
OCHOBHBIE ITOHSTHUS
UMMYHOJIOTHH
BJIA/IETh Crynent He Biazneet 6a30BbiMu | CTyICHT B MIOJTHOM MEpE BJIaJICET BCEM
OCHOBaMH MO0 UMMYHOJIOTHH 00bEMOM H3y4aeMOi JUCIUIUTHHBL. MOXKeT
MI0JIb30BATHCS TIOJTYYEHHBIM MaTEPHAJIOM T10
npeIMETY.

Vil. YYEBHO - METOJANYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE

JUCHMUILIAHBI

7.1. OcHOoBHas1 JINTEepaTypa

IleuaTHbIe M31aHUS

Ne HanmeHnoBanue u3ianus KoumuectBo
IK3eMILISIPOB
B OubJMOTEKE
1 XautoB, P. M. NmmyHonorus: Y4eOHMK Ui BY30B C KOMIIAKT — 100
" | muckoM. - M.: TDOTAP - Menua, 2011 - 320 c.
1. WmvmyHONOTHS M ayuieprojiorus / yu4eOHHK Aisi MEIUIUHCKUX 100
2. By3oB // Ilog pen. A.A. BopoOwnéBa, A.C. brikoBa, A.B.
KapaynoBa.— M., IIpaktuueckas menumuna. — 2006. — 287c.
MenunuHckast MUKpOOHOJIOTHs, BUpycosorus, uMMmyHosorus / Iog 650
3. | pen. mpod. JI. b. Bopucosa. Yuebnuk. - M.: Menunmna, 2001, 2002,
2005. - 528 c.
DJIeKTPOHHbIE U3TaHUS
Ne HaunmenoBanue uznanus
MeaunuHckass MUKpOOHOIOTHS, BUPYCOJIOTHs 1 UMMyHoJorusi: B 2 T. Tom 1./ mox pen.
B.B. 3BepeBa, M.H. Boiiuenko. - M. : [D0OTAP-Menua, 2016. — 447c¢. // KoncynbpTant
1. | cryneHTa: cTyaeHuecKas 3JeKTpOHHas: OMOIMOTeKa: AIEKTPOHHAs OMOInoTeUHas
cuctema. — Mocksa, 2019. — Jloctyn no naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436417.html
2. | MenuiuHCcKass MUKpOOUOIIOTHSI, BUPYCOJIOTHs U uMMyHouorus. B 2 1. Tom 2. / mox pen.

B.B. 3BepeBa, M.H. Boiiuenko. - M. : [DOTAP-Menua, 2016. — 447c¢. // KoncynabTant
CTYJICHTA: CTy/ICHYECKas DJIEKTPOHHASI OMOIMOTEKA: AJIEKTPOHHAs OUOIMOTeUHas

cucrema. — Mocksa, 2019. — Jloctyn no napodto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436424.html
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7.2. lonoTHUTEIbHAS JJUTEPATypPa
IleyaTHble N31aHUA

Ne HaumeHoBaHue U31aHUA KouuvecTBo
IK3eMILISAPOB
B OM0/1MOTEKE
Apannuk, I''H. Knunuyeckas UMMYHOJIOTHSL U aJICPTOJIOTHS: IS 100
1. | crya.cTap.Kypcos, Bpayel, MMMYHOJIOTOB, aJIeproJIoroB
/I H.lpanauk.-M:MHUA, 203.-604 c.
9 XaurtoB,P.M. UWmmynonorus: armac/ P.M.XautB, A.A.SpwiuH, 25
" | b.B.IInerun// -M.:I' D0TAP-Menua, 2011.-624 c.
3. | PykoBoACTBO K TPAKTHYECKUM 3aHATHUSAM TI0 MHKPOOHOJIOTHH, 20

MMMYHOJIOTH ¥ BHPYCOJOTHH C WJUTFOCTPUPOBAHHBIMH 3amadaMu //
nox. pea. A.A.Bopoorea u B.H.Ilapesa — M.,MUA — 2007. — 470 c.

2. Ineiidop x. Harmsimnas ummynonorus. Ilep. ¢ anrn. - M. — 5)
I'SO0TAP Memununa, 2000. - 95 c.

MeaunuHcKass MEKPOOHOJIOTHS, BUPYCOJIOTHS M HMMYHOJIOTHS 60
/yaeOnuk noa pen. npod. A.A.Cooituakosa B.b.-CI16., M.-2008.-532
C.

DJIeKTPOHHbIE U3IaAHUS

HaumenoBanue u3ganusi

MuKpoOHoIIoTHs, BAPYCOJIOTHS © UMMYHOJIOTHSI: PYKOBOJICTBO K J1a00paTOpHBIM
3ansaTusM / mox pen. B.b. CooiiuakoBa, M.M. Kapanana. - M. : [DOTAP-Menua, 2015.
(b-xa Bpaua-crienimanucta) // KoHcynpTaHT Bpada: 3J1€KTPOHHAS METUIIMHCKAs
OoubnroTeka: MeKTpoHHas OubnuoTeunas cuctema. — Mocksa, 2019. — Jloctyn o
napouro. — URL.: http://www.studmedlib.ru/book/ISBN9785970435755.html.

MuKpOOHOJIOTHS, BUPYCOJIOTHSI © UMMYHOJIOTHSI: PYKOBOJICTBO K J1a00OpaTOpHBIM
3ansTusM / mox pen. B.b. CooituakoBa, M.M. Kapanana. - M. : [DOTAP-Menua, 2014.
(b-xa Bpaua-criennanucta) // KoHCcynbTaHT Bpaya: SJIeKTPOHHAS METUIIMHCKAS
OubMoTeKa: ANEKTpOHHas OnbmuoTeuHas cucrema. — Mocksa, 2019. — Jloctym o
napouro. — URL: http://www.studmedlib.ru/book/ISBN9785970430668.html.

MuKpoOHoIIoTHs, BAPYCOJIOTHS: PyKOBOJICTBO K MPAKTHYECKUM 3aHATHSIM: yUeO.
nocobue / mox pea. B.B. 3Bepera, M.H. boituenko - M. : [DOTAP-Menua, 2015. (b-ka
Bpaua-cnenuanucra) / KoHcynbTaHT Bpaya: 3JIeKTpOHHAs MEAUIIMHCKas OuOnnoTeKa:
3JIeKTpOHHas OubaroTeuHas cuctema. — Mocksa, 2019. — Jloctyn no naposto. — URL:
http://www.studmedlib.ru/book/ISBN9785970434956.html.

OcHoBBI MUKpOOHOIOTHH 1 UMMYHOJIoTHH / o pen. B.B. 3BepeBa, M.H. boliuenko -
M. : ITD0TAP-Menua, 2014. (b-ka Bpaua-cnennanucta) / KoncynbTant Bpaya:
ANEKTPOHHAS MEIUIIMHCKasE OMOIMOTEeKAa: dJIEKTPOHHAs OMOIMOTEYHAs CUCTEMA. —
Mockga, 2019. — loctyn no maposto. — URL:
http://www.studmedlib.ru/book/ISBN9785970429334.html.

MuxkpoOuosnorus u ummyHosnorus. [Ipaktukym: yue6. nocobue / P. T. Mannamnosa - M.
: 'DOTAP-Menua, 2013. (b-ka Bpaua-crieruanucra) // KoHcynbTanT Bpaua:
AJICKTPOHHAS MEAUIIMHCKAss OMOIMOTEKA: JIEKTPOHHAs OMOIMOTEeYHas! CUCTEMA. —
Mockaa, 2019. — Jloctyr mo maposro. —
URL:http://www.studmedlib.ru/book/ISBN9785970427507.html.

7.3 Pecypcbl uHGOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTh «AHTepHeT»
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Ne HaunmeHnoBaHue pecypca

Hanpumep:
1 OnektpoHHass Oubnmoreka: OubiamMoTeKa nuccepranuii: cat /  Poccwmiickas
" | rocymapctBeHHas ~ Oubamoreka. —  MockBa:  PI'b,  2003. -  URL:
http://diss.rsl.ru/?lang=ru (marta oopamenus: 25.01.2019). — TekcT: 3EKTPOHHBIIA.
[IpaButensctBo Poccmiickoit ®eneparuu: odurmanpHelii  caiiT. — MockBa. —

2. | ObnoBnsiercss B Teuenue cyrok. — URL: http://government.ru (mara oOpaiieHwus:
19.02.2019). — TeKcT: 3JIeKTPOHHBII.

3. | DnexTpoHHO-OMOIMOTeYHas crcteMa «KOHCYIIBTAaHT CTyJIeHTa». Pexxum mocryma :
OrpaHMYCHHBIH 110 JOTUHY ¥ napoJro; http://www.studmedlib.ru

4. | DnexTpoHHO-OMOMMoTEeuHas cucrema «KoHCynbTaHT Bpauay. Pexum pocryma :
OrpaHUYEHHBIN 110 JIOTHHY ¥ mapounto; http//www.rosmedlib.ru

5. | I'ocynapcTBeHHas LieHTpaibHasi HAy4Has MEIUIMHCKas OUOIMOTEKa;
http://www.scsml.ru//

6. | @enepanbpHast HMEKTPOHHAS MEAUIIMHCKAs ONOIMOTEKa

7. | Hayunas sanextponHnas oubnunorexka «KUBEPJIEHMHKA

7.4. UndopManmoHHbIE TEXHOJIOTHHI
Ilpozpammnoe obecneuenue:

1. Omnepanuonnas cucrema Microsoft Windows 10 Pro

2. [TakeTsl NPUKIIAHBIX IPOTrPaMM:

Microsoft Office Standard 2016

B cocrase:

Microsoft Word 2016, Microsoft Excel 2016, Microsoft Power Point 2016

3. AwnrtusupycHoe 10 — Kaspersky Endpoint Security 10 s Windows.

Ilepeuens ungpopmayuonnbvix CRPAgoOUHBIX cUCHIEM:
1. DuexkTponHass uH)OPMANMOHHO-00pa3oBaTenbHasi cpexa (LMS) JAI'MY. URL:
https://Ims.dgmu.ru/

2. KoncynbranT cTyaeHTra: onekTpoHHas OubnuoreuHas cucrema. URL:
http://www.studentlibrary.ru

3. KoncyabTanT Bpaua: onektpoHHas  OuOmmoreunas  cucrema. URL:
http://www.rosmedlib.ru

4, @enepajibHasi IJIEKTPOHHASE MeauUUHCKas Oudiamorexka (P®IOMB). URL:
http://feml.scsml.rssi.ru

5. Hayunas 3JIeKTPOHHAS oudamorexka eLibrary. URL:
https://elibrary.ru/defaultx.asp

6. MeanuunHckas CIIPaBOYHO-UH(OpPMaLUOHHAS cucremMa. URL:
http://www.medinfo.ru/

7. Hayunasn 3JICKTPOHHAasA OndMoTeKa KuoepJ/lenunka. URL:

http://cyberleninka.ru

8. JaexkTponHasi oudanorexka PO®U. URL: http://www.rfbr.ru/

9. Bcepoccuiickasi odpa3oBarenbHasi UHTepHeT-nporpamma uisi Bpayeii. URL:
http://www.internist.ru

VIIl. MATEPUAJIBHO - TEXHUYECKOE OBECHNEYEHHUE JUCIIUAITIJIMHBbI
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Ne | Bug nomemieHus ¢ HOMEpOM HanmenoBanue 000pyaoBaHus
n/m | (yaeOHas ayauTopus, JabopaTopus,
KOMIIBIOTEPHBIN KJIaCC) C yKa3aHUEM
azipeca (MECTOIOJIOKEHUE) 3aHHUs,
KJIMHUYECKON 0a3bl, CTPOCHHUS,
COOpY’KEHUs, TOMEUIECHNUs, TUIOIaAn
IIOMEIIEHUS, €r0 Ha3HAuUeHMs.
1. Yuebnas komuara Nel (28 m?) JlaGopaTopHbIe CTOJIBI JAJISl IPOBEACHUS
V. III. Anmesa 1, 3 stax. MHUKPOOHOJIOTHYECKUX  MCCIICIOBAHUM.
Jns mpoBeneHHus NpakTU4ecku 3aHsaTui, | [llkag c MHKPOCKOIIAMU U
TEKYILLEro KOHTPOJIS. CHEeLMaIbHBIMM  MHCTPYMEHTaMM  JUIS
IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
TabnuIbl, CXEMBI.
2. | Yuebnas xomnata Ne2 (46,5m%) JlaGopaTopHbIE CTOJIBI AJSI POBEICHUS
V. II. Anuesa 1, 3 stax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUM.
s mpoBeneHus nmpaktudecku 3aHsatuil, | lkad c MHKPOCKOIIAMU u
TEKYLIEr0o  KOHTPOJIA.  DJIEKTPOHHOI'O | CIEUUANbHBIMU ~ WHCTPYMEHTAMU  JUIs
00y4eHus, JIEKIIUOHHBIX 3aHATUH. IIPOBEJCHUSI NPAKTUUYECKUX 3aHATUH.
TabnuIbl, CXEMBI.
MynbTUME AMITHBINA KOMILICKC
(HOYTOYK, MPOEKTOP, IKpaH)
Yuebnas komuara N3 (49 m?) JlaGopaTopHbIE CTOJIBI AJSI POBEICHUS
V. II. Anuesa 1, 3 stax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUM.
Jliga mpoBeneHus npaktudecku 3aHsaTil, | [lkad c MHKPOCKOIIAMU u
TEKYIIEro KOHTPOJIS. CHEelMaNbHBIMM  MHCTPYMEHTaMM  JUIS
IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
Tabauubl, CXEMBI.
MynbTUME AMITHBINA KOMIUIEKC
(HOYTOYK, MPOEKTOp, IKpaH).
4. YueOHas komHata Ne4 (49 m?) JlaBoparopHble CTOJBI AJsl MPOBENEHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHMOJIOTHYECKUX  MCCIEOBAHUH.
s mpoBeneHus npaktuyecku 3aHsaTHi, | [llkad c MUKPOCKOIIAMU 51
TEKYIIEro KOHTPOJI, NPOMEXKYTOYHOU | CIELMAIbHBIMA  HMHCTPYMEHTaMHM  AJIs
aTTeCTallUU. IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
Ta0auubl, CXEMBI.
5. | Yue6nas komnata Ne5 (63m?) JlaBopatopHble CTOJBI AJsl MPOBENEHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHMOJIOTUYECKUX  MCCIIEOBAHUH.
Jns mpoBeneHus npaktuyecku 3aHsaTuil, | [llkad c MHKPOCKOIIAMU 51
TEKYIIEr0 KOHTPOJIS. CHEeIMATbHBIMH  MHCTPYMEHTaMH  JUIS
MIPOBEJICHUS MPAKTUYECKUX 3aHATHH.
Ta0auLbl, CXEMBI.
MynbTUME ANITHBINA KOMIUIEKC
(HOYTOYK, MPOEKTOp, JKpaH).
6. | YuebGnas komHaTta Ne6 (28 m?) JlaBopatopHble CTOJNBI AJSl MPOBEIEHUS

V. . Amuesa 1, 3 stax.
st mpoBeneHUs MPaKTUYECKH 3aHSATHH,
TEKYILEro KOHTPOJISL.

MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUH.
[Mkad c MHKPOCKOIIAMH nu
CHEIUAJIBHBIMU  MHCTPYMEHTAMH IS
IIPOBEJICHUS PAKTUYECKUX 3aHSITHI.
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Ta0auLbl, CXEMBI.

7. | JJaGoparopus (24 m?)
V. . Amuesa 1, 3 stax.

MPAKTUYCCKUM 3aHATUAM

Jns npoBeaenus 1abopaTOPHBIX paboT K

JlaGopaTopHbI€ CTOJIBI A1 IPOBEACHUS
MUKpPOOHOJIOTUYECKUX ~ MCCIIEI0BAaHUM.
Ilkap ¢ cyXxuMH  NUTaTEIbHBIMU
CpellaMU M peaKTUBAMHU.

AIrMy
V. III. Amuesal, 1 sraxk.
Jlist camocTosTenbHON PabOTEHI.

8. Yutanbabld 3an1 Haydnoit OubamoTexku

Cron, crynpsg, y4yeOHas W HaydHas
auTepaTypa, KOMIbIOTEPHI C BHIXOJIOM B
HUHTEPHET

IX. ©HCIIOJIb30OBAHUE UHHOBAIIMOHHbIX (AKTUBHBIX 1
NHTEPAKTUBHbIX) METO/10OB OBYUYEHUA

I/ICHOJII)?;yeMI)Ie AKTUBHBIC MCETOIbI 06yquH$[ IIpyu H3YUYCHUH IIElHHOfI JUCIUITIIMHBI

COCTaBISIOT 5,5% 0T 00beMa ayUTOPHBIX 3aHATHIA.

1. Hcrosp30BaHUE AIEKTPOHHOTO TEKCTA JICKLUI B BUJIE IOKYMEHTA TEKCTOBOT'O pelakTopa
Word.

2. Hcrnosnp30BaHue NPEe3eHTALMI, CACTaHHbIX B iporpamme Power Point.

3. Hcnonp3oBanue BUI€O(PUIHLMOB.
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Ne | HanmenoBanue Bun, Ha3Bamme TEMBI  3aHATHA ¢ | TpynoemkocTh
paznena (IepevYrciuTh | UCIIONb30BaHHEM  (OpM  aKTHBHBIX U (dac.)
Te paszernsl, B | HHTEPAKTUBHBIX METOJOB 00Yy4YEeHUS
KOTOPBIX
UCIOJIb3YIOTCS
AKTUBHBIC u/vim
MHTEPAKTUBHbBIC
bopmbl (mMeTombl)
oOyueHus)

1. | AHTHTeHBI. JI.3. AnTHreHsl, cBOMCTBa. MHUKpOOHBIE 2
Knaccupuxanus. AQHTUTEHbl. AHTUTE€Hbl MUKPOOPTaHU3MOB.

Buasbi. CoiicTBa. AHTHUT€HBI TJIABHOT'O KOMILJIEKCA
AnTturtena. Kitacebl | THCTOCOBMECTUMOCTH.
HMMYHOIJIO0YJIHHOB.

2. JH/I0TeHHbIEe J1.4. 'ymopasibHBIN U KIIETOYHBIA UMMYHHBII 15
HMMYHOPeryJasiTopbl. | OTBET. AHTHUTENA, KJIACCHI
I'ymopanbHblii U MMMYHOTTIOOYJIMHOB, HX XapaKTePUCTUKA.

KJIETOYHBIH I'opMOHBI 1 MeIMATOPBI UMMYHHOU
HMMYHBIii OTBeET. CUCTEMBL.

3. | Knnnuueckas JI.5. OcobeHHOCTH UMMYHHOTO OTBETA MpU 1,5
HMMYHOJIOTHSI. pa3IMYHBIX COCTOSTHUSX. IMMYHHBII OTBET
HmmyHosoruveckasi | pu 0akTepHaIbHBIX, IPOTO30UHBIX,

NaMsTh. IpUOKOBBIX U BUPYCHBIX HH(EKIUAX.

HNmmyHnosiornyeckasi | IMMyHoJIOrn4eckas maMsrhb.

TOJIEPAHTHOCTb. MMMmyHOOTHYecKast TOJIEPAHTHOCTb.
TpaHcIUTaHTaMOHHBIN U
MIPOTUBOOIYXOJIEBbIA HMMYHHUTET.

4. | Metoapl JI.6. ImmyHHBIH cTaTyc. BpoxkaeHHble u 1

HCCJICAOBAHNSA nproOpeTeHHble UMMYHOAEC(DULIUTHI.
HMMYHHOTO cTaTyca. | MeTo/bl BBISBICHUS U KOPPEKIUU.
NmmyHoaedpuuuTel.

AyTOMMMYHHBIE
peaKkuuu u
3a00JieBaHMSI.
5. | Aneprudeckue JI.7. UmmyHOnDaTtonorus. 1
peaKuuu. NMmyHoOIOrnueckas
TUIIEPYYBCTBUTENIBHOCTD (JIIEPTHS).
AyTOMMMYHHBIE peaKIIMM U 3a00JI€BaHUS.
UTOro 9

KOMIUJICKTa JOKYMCHTOB:

XMETOAUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

Mertoauueckoe obecrnieucHue JAUCIUITIIINHBI

pa3paboTaHbl

B (¢opme
«MeToauyeckie pEeKOMEHIAUU K JIEKIHIM»,

OTIEJILHOTO
«MeTtonnueckue

PCKOMEHAAIUU K MPAKTUYCCKUM 3aHATHAMD, «MeToaudeckue PECKOMCHOAINN I CTYACHTA» B

BU/JIE MPUJIOKEHUS K pabouell mporpamme TUCIUTUIMHbI

XI.OCOBEHHOCTHU OPTAHU3ALIMU OBYUYEHMUS 1O JUCHUIIJIMHE JJIA

HNHBAJINIO0B " JIMI] C O'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbA

11.1. O0y4eHne MHBAINIOB M JIUL ¢ OTPAHNYEHHBIMHM BO3MOKHOCTAMH 310POBbS
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[Ipn HEOOXOTUMOCTH OCYIIECTBIsIETC Kadenapoil Ha OCHOBE aNalTHPOBAHHON pabodueit
nporpamMmbel € HUCIOJB30BAHUCM  CIICHUAJIBHBIX MCTOA0B 06y11eH1/151 U JUAAKTUYCCKUX
MaTepUaioB, COCTaBJICHHBIX C yYETOM OCOOCHHOCTEH TICMXO(QU3UYECKOTO Pa3BUTHS,
HHIUBHUIYAJIbHBIX BO3MOKHOCTEN u COCTOAHUA 310pOBbA TaKHux O6y“IaIOH.[I/IXCSI
(oOyugarormierocs).

11.2. B nesisix ocBoeHHUs1 y4eOHOM MPOrpaMMpl JUCHUNJIMHBI HHBAJIMIAMHU U JTUIIAMH C
OrpaHMYEeHHbIMHU BO3MOKHOCTSIMH 37I0pOBbs Kadeapa odbecreunBaeT:

1) A5 MHBAJIMIOB M JIML C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/10POBbsI 110 3PEHUIO:

* pa3MelIeHHe B JIOCTYMHBIX I OOYYaloIIUXCS, SBISIOMUXCS CICHBIMH  HIIH
CJIa0OBUISIIMME, MECTaX U B aalTUPOBAHHOHN (hopMe CTIPaBOYHON MH(POPMAIIUU O pacliCaHUU
y4€OHBIX 3aHATUI;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOMIETO 00YyJaIOLIEeMyCsl HEOOXOJMMYIO TIOMOIITb;

* BBIIYCK QJIbTEPHATUBHBIX (POPMATOB METOAMUECKUX MaTepHaIOB (KPYIHBIA MIPUPT UIH
aynuoddaiiner);

2) A MHBAJIMJIOB U JIML C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10pOBbSI 110 CIYXY:

* HAJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BEIeHHE HH(POPMALINY;

3) Uil MHBAJIWJOB M JIMI C OIPAaHUYEHHBIMH BO3MOKHOCTSIMHM 37J0POBbs, UMEIOIINX
HapyIIEHUs OIIOPHO-ABUTATEIbHOIO annapara:

* BO3MOKHOCTh OECHPEMSATCTBEHHOTO JOCTYyNa OOYYaromMXCcsi B y4eOHBIC TTOMEIIEHHUS,
TyaJleTHble KOMHAaTbl U Jpyrue mnomemnieHuss kadeapbl. B ciayyae HEBO3MOXHOCTU
OecIpensaTCTBEHHOI0 J0CTyna Ha Kadeapy OpraHuM30BbIBaTh Y4eOHBIH Ipolecc B CHElHaIbHO
000pYJJOBaHHOM IIEHTPE HHJIUBUAYAJIBHOTO M KOJJIEKTUBHOI'O IOJIb30BaHMS CIELUAIbHBIMU
TEXHUYECKMMHU CpeACTBaMU OOy4YeHMs JUId MHBAIMIOB M JIMIl C OTrPaHUYCHHBIMU
BO3MOXHOCTSIMH 3/10p0oBbsI (yi1. A.AnueBa 1, 6uonoruueckuii kopmyc, 1 aTax).

11.3. O6pa3oBaHue 00y4arOIMXCHA C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS MOXKET
OBITH OpraHn3oBaHO KaK COBMECTHO C APYTHUMHU 06yan-OIIII/IMI/IC$[, TaK U B OTACJIBHBIX I'PpyHIIax.

11.4. TlepeyeHb Y4eOHO-METOAMYECKOI0 OOeCleYeHUSI CAMOCTOSITEILHOI PpadoThI
00y4YaIIMXCS M0 TUCHHUILINHE.

Y4eOHO-METOAUYECKUE MaTepHalbl JJIs CaMOCTOSITENbHON paboThl OOyYaroIIUXCs U3
YKUCJIa WHBAJIMJOB M JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI MPEJOCTABISIIOTCS B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBBS M BOCIIPHUATHS HH(POpMAIIHH:

Kareropuu cTyaeHTOB Dopmbl
HapyLIEHUEM CllyXa - B TIeYaTHOM (hopme;
- B hopMe BIIEKTPOHHOr0 JOKYMEHTa
C Hapy1IeHHeM 3peHns - B IIeYaTHOH (hopMe yBETMUEHHBIM IPUPTOM;

- B (hopMe DIIEKTPOHHOTO JOKYMEHTA;
- B hopme ayaunodaiina

C HapyIeHneM ONOPHO-/IBUTATEIBHOIO allapara | - neyatHou opme;
- B (hopMe DIIEKTPOHHOTO JOKyMEHTA

HaHHI—;IfI nepequL MOXKET 6LITB KOHerTI/I3I/IpOBaH B 3aBHCHUMOCTHU OT KOHTHHICHTA
oOydJaronuxcs.

11.5. ®oHa OLEHOYHBIX CPeICTB /A NPOBeJAeHUS TMPOMEKYTOYHONH aTTecTAlUM
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00y4arommxcs 1Mo JUCHUILINHE.

11.5.1. TIlepedyenp (HOHIOB OIICHOYHBIX CPEACTB, COOTHECEHHBIX C IUIAHUPYEMBIMH
pe3yJibTaTaMH OCBOCHUS 00pa30BaTEIbHON MPOrpaMMBI.

JU1st CTyIEHTOB C OTpaHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbBSI

Kareropuu cryaeHTos Bubl O11eHOUHBIX CPENICTB DopMBbI KOHTPOJISL U OLIEHKH
pe3yabTaToB 00yUeHUS

C HapyllleHHeM ciayxa TeCcT MPEUMYIIECTBEHHO MTUChMEHHAs
MPOBEpKa

C HapyIlIeHneM 3peHus cobecemoBaHue MPENMYIIIECTBEHHO yCTHAS
MpoBepKa (MHIUBUIYAIBEHO)

C HapylIeHueM OIOpPHO- pelIeHue TUCTaHIIMOHHBIX opranm3anus KouTpoiis B LMS

JIBUTATEJILHOTO aniapara TE€CTOB, KOHTPOJBbHBIE BOITPOCHI JI'MY, nucbMeHHas MpoBepKa

OOyuaromMMesi ¢, OTHOCSIIMMCS K KaTeropuu WHBAIMJOB U JIML, C OIpaHUYCHHBIMU
BO3MOXKHOCTSIMM  3/I0pOBbsI  YBEJIMUMBAETCS BpeMsi Ha IOATOTOBKY OTBETOB K 3auéry,
paspenaercsi MOArOTOBKa K 3auyeTy C HCHOJIb30BAHHMEM JHCTAHLMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTUH.

11.5.2. Meroauueckue mMaTepuabl, ONpPEIEISIIOIINe MPOLEaypbl OLIEHUBAHUS 3HAHUH,
YMEHUH, HABBIKOB W (WJIM) OIBITA JAEATEIBHOCTH, XapaKTEPHU3YIOIIUE ATarbl (HOPMUPOBAHHS
KOMITIETECHIIH.

[Tpu mpoBeneHUU MPOLEAYpPHl OLICHUBAHUS PE3YIbTATOB OOYyUCHHS MHBAJIHMIOB M JIUI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI IPEAYCMAaTPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMA OCOOEHHOCTSIMH.

IIponienypa onieHMBaHUs Pe3yJbTaTOB OO0Y4YEHMs HMHBAJIUAOB M JIUI] C OrpPAaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/I0pOBbsI 110 TUCLMILIMHE IPeAyCMaTpUBAET MpPeAOoCTaBlIeHHEe HHPOpMALUU B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM KX 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

- B Ie4aTHOM (hopMe yBEJIMUYEHHBIM HIPUPTOM;

- B (hopMe DIEKTPOHHOTO JJOKYMEHTA;

- B (hopMme ayanodaiina.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

- B IeYaTHOM opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

JUiist AT ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

- B IeyatHou (opme;

- B (hopMe 3IEKTPOHHOTO TOKYMEHTA;

- B popme ayaunodaiina.

JlaHHBIN IepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa
o0yJaromuxcs.

IIpu mpoBeneHUH MPOLEAYpPHl OLEHUBAHUS PE3YJIbTaTOB O0yUEHHMsS MHBAJIHMJIOB U JIUI[ C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbS IO JUCHUIUIMHE (MOJYJIO) 0OecrneynBaeTcs
BBITIOJTHCHHUE CIICAYIOIHUX AOIIOJIHHUTECIBHBIX Tpe6OBaHI/II\/'I B 3aBUCHUMOCTHU OT MHIAUBHIYAJIbHBIX
0COOEHHOCTEH, 00yJarOIUXCS:

1. HHCTPYKIUA IO MOPAAKY IPOBCACHUA MPOLCAYPhI OUCHHUBAHUSA NPEAOCTABIIACTCA B
noctymHoi ¢opme (yCTHO, B TIHMCBMEHHOM (QoOpMe, YCTHO C HCIOJIB30BAaHHEM YCIYT
CypIOTIEPEBOIUNKA);
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2. noctymHas ¢hopma MpeIoCTaBICHUS 3aIaHUK OIIEHOYHBIX CPENCTB (B mevaTtHoi (opme,
B IICYaTHOH (opme yBETUYEHHBIM IIPHU(PTOM, B (OpME 3IEKTPOHHOTO JOKYMEHTA, 3aJaHUs
3aYUTHIBAIOTCS ACCHCTEHTOM, 3a/IaHUS TMPEIOCTABIISIOTCS C UCIIOJIb30BaHUEM CYPIONIEPEBO/Ia);

3. mocrynHas ¢opMa NpEeAOCTaBICHHUS OTBETOB Ha 3ajaHus (MMCbMEHHO Ha Oymare,
Ha0Op OTBETOB HA KOMITBIOTEPE, C UCTIOIB30BAHUEM YCIYT aCCUCTEHTA, YCTHO).

[Tpu HEOOXOAUMOCTH ISl OOYUAOIIMXCS ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3]I0POBbS U
WHBAJIUIOB IMPOIEypa OLICHUBAHUS PE3yJIbTATOB OOYUEHUS MO IUCIMILIMHE (MOIYJII0) MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[IpoBenenue mpoueaypsl OLEHUBAHHS pE3YIbTATOB OOYYCHHS WHBAIMIOB W JIHMI[ C
OrpaHUYCHHBIMHA BO3MOKHOCTAMMA 300POBbA OOITYCKACTCA C HMCIIOJB30BAHUEM AUCTAHIHOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH.

11.6. IlepeueHb OCHOBHO¥ U JOMOJHUTEIbHON Y4eOHOI TUTEPATYPBHI, HEO0OXOTUMOI 111
OCBOEHMS THCIUNIUHBL.

Jl11s ocBOEHHS AUCUMILTUHBI HHBAIMAAMH U JIUIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3I0pPOBbsl TPEAOCTABISIFIOTCS OCHOBHAasg M JOIOJIHUTENbHAsE y4yeOHas JuTeparypa B BHIE
JIGKTPOHHOTO JOKyMeHTa B (oHAe OWOMMOTeKH W / WM B 3JICKTPOHHO-OMOIMOTEUHBIX
cucTeMax. A Take IpeJoCTaBIA0TCA OECIUIaTHO CelMaIbHble YUEeOHUKY U yueOHbIe Toco0us,
HUHas yqe6Ha$1 JUTCPATypa U CIICHHUAIIBHBIC TCXHUYCCKUC CPEACTBA O6y‘~I€HI/I$[ KOJIJICKTUBHOT'O U
HHIUBUYAJIBbHOI'O I10JIb30BaHUAA, a TaKXKe ycCiyru CypAonepCeBOJYHUKOB n
TU(DIOCYPIOTIEPEBOTUUKOB.

11.7. MeToanyecKkue yKa3aHusi JUIA 00y4AKOIIMXCSI 10 OCBOECHUIO T CHHIIJIHHBI

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JTUI[AMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMU
3/I0pOBbs OOIIBIIIOE 3HAUECHUE MMeeT MHIUBUIyanbHas padota. [lox unauBuayanpHOU paboToit
nojapasyMmeBaeTcsi 1se (OpPMbI B3aMMOJICUCTBHS C MpEToaBaTeieM: HHAUBUAYyalbHas yuyeOHas
pabota (KOHCyJIbTallUH), T.€. JOTOJHUTEIBLHOE PAa3bsICHEHWE YYEeOHOro Marepuaia |
yIIIyOJIeHHOE M3YYEeHHE MaTephalia ¢ TeMH O00y4YarolIUMUCs, KOTOPBIE B 3TOM 3aMHTEPECOBAHEI,
U WHAWBUAYyaJIbHAsl BOCIIMTATCIIbHAA pa60Ta. I/IHI[I/IBI/II[yaJ'[BHBIG KOHCYJIbTalM IO HNPECIAMETY
ABISIOTCS  B&XHBIM  (DAaKTOPOM, CIIOCOOCTBYIOIIMM  WHIUBUAYyalIH3aluud oOyueHus u
YCTaHOBJICHHIO BOCIUTATENILHOTO KOHTAKTa MEXAYy TMpernojaaBareieM u  o0ydaromuMmes
WHBAJIHUIOM WM O0YYaIOIUMCS C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBBSI.

11.8. Onucanue MaTepUATbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMON /Ui OCYIIEeCTBJIEHHSA
00pa3oBaTeIbLHOIO NMpoLecca M0 JUCHUIIHHE

OcBoenne JAUCHUIINIMHBI MHBAJIWJaMH W JIMOaMKW € OIrpaHUYCHHBIMHU BO3MOXXHOCTSAMU
3I0POBbsl OCYILECTBIJIAETCSI C HCHOJIb30BAHUEM CPEACTB OOydeHHs] OOLIEro M CHEeHaIbHOIo
Ha3HAYCHUS:

- JIGKIIMOHHAs ayAUTOpHUS - MYJIbTUMEIUHHOE 000pya0BaHHE, MOOUIIBHBIN paJuoKIIace
(JUIZ CTYAEHTOB C HapyLIIEHUSIMH CIyXa); HCTOYHUKU MUTAHUA JUIsI WHAWBUIYaJIbHBIX
TEXHUUYECKUX CPEJCTB;

- ydeOHas ayaUTOpHUs ISl TMPAKTUYECKUX 3aHATUH (CEMMHApOB) MYJbTUMEIHIHOE
00opyoBaHue, MOOMIIBHBIN pagroKiIace (sl CTYAGHTOB C HAPYLIEHUSIMU CIIyXa);

- yueOHas ayIuTOpHs AJII CaMOCTOSATEIbHON pabOoThl - CTaHJApTHbIE paboune MecTa C
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NEPCOHAIBHBIMU  KOMITbIOTEpaMH; pabodyee MEeCTO C MEePCOHAIBHBIM KOMIIBIOTEPOM, C
MPOrpaMMOM  AKPAaHHOTO JIOCTYIA, MPOTrPaMMON SKPaHHOTO YBEJIWYCHUS U OpailieBCKUM
JIACILIEEM JJISI CTYJIEHTOB C HAPYLIECHUEM 3PEHUS.

B Ka)I(l[Oﬁ ayauTopuu, rac 06yan0Tc;1 HHBAJIUJbBI W JiMOa C OrpaHUYCHHBIMHA
BO3MOXHOCTAMHU 300POBbA, JOJIKHO OBITh npeaAyCMOTPEHO COOTBETCTBYIOIECEC KOJIUYCCTBO MECT

JUTSL 00YYarOIIUXCS C Y4ETOM OFPaHUYCHHM UX 370POBbSL.

X1l. JHUCT U3MEHEHUM

PII akTyaiM3upoBaHa Ha 3acelaHUHU Kadeapsl

Ilepevens nonmosTHeHUi U U3MEHEHN, Hdara Homep IMoanuce
BHECEHHBIX B pad04yI0 IPOrpamMmy NMPOTOKOJA 3aBeayouero
JTUCIUIIIINHBI 3aceqaHus Kadeapoit
Kadenpsl
B pabouyro mporpaMMy BHOCSTCS CJEOYIOLIHE
U3MECHEHUS
| ;
e UT.JO

WIH JIeJaeTCs OTMETKAa O HeleIeco00pa3sHOCTH
BHECEHHUS KaKMX-THMO0O H3MEHEHUNM Ha HJaHHBIHA
y9eOHBIN TO
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