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

(GYHKINU UMMYHHOW CHCTEMBI, XapaKTepe HUMMYHOIIATOJIOTUH y TAIMEHTOB JIETCKOTO BO3PAcTa,
STHOJIOTUU, T[aTOTeHe3e, METOAaX KIMHUYECKOW, HMHCTPYMEHTAlIbHOH M J1abopaTopHOH
JMAarHOCTUKH, a TakKe JIEYEHHMH U MNpOo(UIAKTHKE HMMYHOAECOULUTHBIX COCTOSIHUM H
aJUIeproIaToIOruu y IEeTeu.

3agaun:

- (hopMupoBaHKe 3HaHUH O CTPYKType U (PYHKIIMM UMMYHHOMN CHCTEMBI YEI0BEKa, €€
BO3PACTHBIX OCOOEHHOCTSX, KJIIETOYHO-MOJIEKYJIIPHBIX MEXaHU3MaX Pa3BUTUSA U
(YHKLMOHUPOBAHUS UMMYHHOM CUCTEMBI, OCHOBHBIX 3Talax, TUMAX, FCHETUYECKOM 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 HMMYHOOITOCPEIOBAaHHBIX 3a00JICBAHUSAX;

- (hopMupoBaHue 3HAHUI 0 MepBUUHBIX UMMYyHOAeuuTax, BUY-undexkunu, CITN /e n
JPYTrUX BTOPUYHBIX MMMYHOAE(DULIUTHBIX COCTOSIHUAX Y JI€TEH;

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

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

- (hopMupoBaHKE 3HAHUI O TPAHCIUIAHTAIIMOHHOM HMMYHHTETE, IPUHIUITAX 110A00pa
JIOHOpA M PELUITUEHTA, PEAKINAX OTTOP)KEHUS TPAHCILIAHTATA.

- (hopMupoBaHKE 3HAHUI O TOJIIEPAHTHOCTH U AyTOUMMYHHUTETE.

- (hopMupOBaHME 3HAHUI O MPOTUBOOIYX0JIEBOM UMMYHUTETE.

Il. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 110 JUCIUIIJIMHE
dopmupyemMble B Ipouecce U3y4YeHus: JUCHHMILIMHBI KOMIIETCHIMHU

Koa u HaumeHOBaHMe KOMIETEHIIMU Koa n HaumMeHoBaHUe HHAUKATOPA
(WM ee 4acTH) JOCTHKEHNS KOMIIETCHITUN

Oowenpogpeccuonanvnovie komnemenyuu (OIIK)

OIIK-5 Cmnocoben omenuBatb Mopdo- | MJI-1 OIIK-5 OneHuBaet Mopdo-
(GyHKIIMOHATILHBIE, ¢dusnonornyeckue | GyHKIMOHAIbHBIE, MIPOIIECCHI npu
COCTOSAAHUA M IMATOJOTMYCCKUE IMPOLECCHI B (l)I/ISI/IOJ'IOFI/I‘-IeCKI/IX COCTOSHUAX
OpraHu3Me  4yeiloBeka Ui pelIeHHs
npodecCuOoHANBHBIX 3aa4

3HATh: CHUCTEMATHKy, KIacCH(PHUKAIUIO, CTPOCHUE, (PHU3UOJIOTHIO, TEHETUKY HWMMYHHOU
CHUCTEMBI; OCHOBHBIC 3aKOHOMEPHOCTH M MEXAaHHM3MbI PAa3BUTHS HUMMYHHOTO OTBETa, POJIb
BPOXKIACHHOTO U MPHOOPETEHHOTO MMMYHUTETa B (DU3HOJIOTHUECKUX MMMYHHBIX PEaKIUsX,
MyTH peaJn3allid HMMYHHOTO OTBETAa B OpraHW3Me 4YeJIOBeKa BHE MAaTOJOTHYECKHUX
COCTOSHUM;  BiIMsHME  cnenududyeckux W Hecneuuduueckux  (GakTopoB  Ha
MOP(POPYHKITMOHATHHOE pa3BUTHE W (U3HOJOTUUECKHE TMPOIECCHl MMMYHHOW CHCTEMBI
OpraHu3Ma 4eJ0BEKa B pa3HbI€ BO3PACTHHIE MEPHUO/IBI.




yMeTh: BBISBJISATh M aHAJIM3UPOBATH 3aKOHOMEPHOCTHU TOKa3zaresied MMMYHHOrO CTaTyca B
HOpPME B pa3IMYHbIX BO3PACTHBIX TpYNIax; MPOBOJUTH HMMYHOINPO(UIAKTHYECKUE
MEPOTIPHUATHS CPEIU HACEIEHHUS C IENIBI0 CO3/IaHKs aKTUBHOTO TPUOOPETEHHOTO MMMYHHTETA,
BJIa/JeTh: 3HAHUSIMHU B 00JIACTH UMMYHOJIOTHH, MOJIEKYJIIPHOM U KJIETOYHOW UMMYHOJIOTUU U
CIIOCOOEH UX TNPUMEHATH NPU MCCIEAOBAHUU PEAKIMM OpraHU3Ma B OTBET HAa BHUPYCHYIO
UH(PEKINI0, MEXaHU3MOB (QOPMHUPOBAHUS NPOTUBOBHUPYCHOIO HMMYHHOTO  OTBETa;
HAIlMOHAJIbHBIM KaJIEHAAPEM PUBUBOK.

na-2 OIIK-5 OneHuBaeT Mopdo-
(yHKIIMOHATILHBIE, TIPOIIECCHI npu
MATOJIOTUYECKUX COCTOSTHHSIX

3HATh: CHCTEMATUKYy, KJIacCHU(PUKalMIO, CTPOEHHE, NAaTOJIOTHIO0, TEHETUKY HMMYHHOM
CHCTEMbI; OCHOBHBIE 3aKOHOMEPHOCTH W MEXAaHU3MBl Pa3BUTHS MMMYHHOT'O OTBETA, POJIb
BPOXKJIEHHOTO M MPUOOPETEHHOT0 UMMYHHUTETAa B Pa3BUTHH MH(EKIIMOHHOTO MpOLEecca, IMyTH
peanu3za HMMYHHOTO OTBETa B OpraHM3Me 4YeJOBEKa; BIMSHHE CHEHU(PUUECKHX |
Hecrienupuieckux (GakTopoB Ha MOPPODYHKIHMOHAIEHOE COCTOSHHE W IaTOJOTHYECKHUE
IPOLIECCHl UMMYHHOM CHCTEMBI OpraHu3Ma 4eJOBeKa B Pa3HbIe BO3PACTHBIC TIEPHO/IBL;

yMeTh: BBIBIIATh M aHAJH3UPOBATh 3aKOHOMEPHOCTH M3MEHEHHH MoKa3areneld MMMYHHOTO
cTaTyca NpH Pa3IMYHBIX MMMYHOIATOJIOTHSIX COCTOSHHAX; NMPOBOJUTH MMMYHOJIOTHUECKHE
METO/BI TMarHOCTUKA UMMYHOJC(PHUIUTHBIX COCTOSIHUN M MH()EKIMOHHBIX 3200JI€BaHUH;
BJIa/IeTh: HAaBBIKAMHU OIIGHKM M MHTEPIIPETAlMU PE3YJIbTaTOB MMMYHOJIOTHYECKUX METOJI0B
WCCIICIOBAaHMSI ITPH JTUArHOCTHKE MH()EKIIMOHHBIX 3a00JIEBaHUM.

I1l. MECTO JUCLHUIIJIMHBI B CTPYKTYPE OBPA30BATEJIBHOM ITPOI'PAMMBbI

Huctunnuna «mmyHonorus» otHocuTcs K oOsizarenbHol uvactu b1.0.28 cormacho
yaeOHoMy miany cnenuaibHocT 31.05.02 [lequatpus.

[IpenmecTByomMMH, Ha KOTOPBIX HEMOCPEACTBEHHO OasupyeTcs JUCHUIUIMHA
«MAmmyHOnorusi»y, saBustoTcs  «Mctopust MenuuuHbD, «JIaTMHCKUN  s3bIK», «buonorus,
skosorusi»,  «l'ucromorus, SMOpUONOTHUSA,  UUTONOTUSA»,  «buomornyeckas  XUMHI,
«Dapmaxkonorus», «IlaTomornyeckas GuU3NONIOTHS.

Jucuunnuna «IMMyHOJIOTHSI» SIBIIIETCS OCHOBOIOJIATAOIIEN JUIsl U3YUYEHHS CIIEIYIOLIUX
mucturnH: «Knuaudeckass UMMYHOJIOTHS», «OOIIECTBEHHOE 3/I0POBbE M 3/IPAaBOOXPAHEHUEY,
«Boennass rurueHa», «KnuHuyeckas sabopatopHasi OuWarHocTuka», «OOmias THUTHeHa,
COIMATbHO-TUTHEHUYECKUH MOHUTOPUHTY, «H(DEKIIMOHHBIE 00JIe3HU, MTApa3UTOIOTHSI.

OcBoeHne KOMIETEHIMA B TMpOIECCe W3YYEHUs JUCHHUIUIMHBI  CIIOCOOCTBYET
(GOpMHUPOBAHUIO 3HAHWN, YMEHHUNW W HAaBBIKOB, IMO3BOJSIOIIUX OCYIIECTBISATH (PHEKTHBHYIO
paboTy Mo peanu3aiuy CIeAyOIINX TUIIOB 331a4 MpodeCCHOHATBHON AeSITETbHOCTHU:

MeanumuHCKasa AesITeJIbHOCTD:

- TpeaynpexIeHIe BO3ZHUKHOBEHUS 3a00JIeBaHUN Cpelld HACEICHUS ITYyTEM MPOBEICHUS
MPOQUTAKTUIECKUX U TPOTHBOIUIEMHUYECKUX MEPOTIPUITUN;

- TUArHOCTHKA 3a00JIeBaHUH M MATOJIOTUYECKUX COCTOSIHUN Y JIETEiH;

- y4acTHe B OKa3aHUM CKOPOW MEIUIIMHCKON TIOMOIIM JEeTSAM TIPH COCTOSTHHSX,
TPEOYIOMMUX CPOUYHOTO METUITMHCKOTO BMEIIATEIIHCTBA,;

HayuyHo-ucciieqoBarejbckas:

- aHAJIW3 HAYYHOH JIUTEpaTypbl U OPHUIIMATBHBIX CTATUCTUYECKUX 0030pOB, ydacTHe B
MPOBEJICHUH CTATUCTUYECKOTO aHAIN3a U MyOJIMYHOE MPEACTABICHUE MOTYYCHHBIX PE3YIIbTATOB;



- y4aCTH€ B PCHICHUHU OTACIBbHBIX HAYUYHO-HCCICAOBATCIBCKUX W HAYUYHO-IIPHUKIIAOAHBIX

3aaa4d B obnactu 3ApPaBOOXPaHCHUS IO JUATHOCTHUKE, JICHCHUIO, MEIUIIMHCKOM pea61/mHTau1/H/1 n

npoQHIaKTHKE.

1IV. ObBEM JUCHUIIVIMHBI U BUbI YUYEBHOM PABOTHI
O01masi TPy10eMKOCTb TUCHHUILIMHBI COCTABJIsSIET 3 3a4eTHBIX eINHHUIL

By yuebnol paboThl Bcero vacos Cemectp

6

KonTakTHas padora odyuarommxcs ¢ 64 64

npenojaaBarejiemM

AyIuTOpHBIE 3aHATHS (BCEro) 64 64

B ToMm uucne:

Jlexumu (JI) 16 16

[Tpaktnueckue 3anstus (I13) 48 48

JlabopaTtopusie 3ansatus (J13)

CamocrosiTesbHas padora odyuawierocs (CPO) 44 44

By mpomMexyTouHOM aTTecTaluu (3a4er) 3a4yeT 3aueT

O0mas Tpya0eMKOCThb:

4acoB 108 108

3a4ETHBIX EOUHUIL] 3 3

V. CONEPXKAHUE PABOYEN MTPOI'PAMMBI JUCIIUTIJIUHBI
5.1. Pazgebl JMCHUIJIMHBI 1 KOMIIETEHIINH, KOTOPble (POPMHUPYIOTCS MPU UX U3YyHYEHUH

Ne HanmenoBanue paszaena Copnepxxanue paszaena Kon
pasznena JVCLUATUIMHEI KOHTPOJIMPYEMOM
KOMITETEHIIUU
(nnu ee yacTH)
1 2 3 4
1. Nmmynurer. Buabi [Ipenmer u 3agaun ummysHonoruu. | MJ1-1 OIIK-5
HMMYHUTETA. Css13b npeaMera C ap.
JUCLUTUTMHAMM. Hctopus
MMMYHOJIOTHHU. Tepmun

«UMMYyHHUTET» (OT Jar. immunitas —
OCBOOOKIEHHE  OT  4ero-iuoo,
HEMPUKOCHOBEHHOCTb) MPUMEHSJICS
y)K€ B  CpeIHHE BeKa TpHU
OCBOOOXKICHUH, Harpumep,
KpECTbsIH OT IIOAATei, a B Halle
BpeMs OH Halllel YIoTpeOsieHHe y
TUTUIOMAaTOB  (IUIUIOMaTHYECKUH
UMMYHHTET, T. €.
HENPUKOCHOBEHHOCTB ).

B coBpeMeHHOM  MOHUMaHUU
UMMYHOJIOTHSI — 3TO HE TOJBKO
Hayka, M3ydamolas 3alluTy OT
MH()EKIMOHHBIX 3a00I€BaHUM.
VIMMYHOJIOTHSI OTHOCHTCS K YHUCIY




pa3BETBICHHBIX  HAayK, uMeer
MHO>KECTBO HanpaBJIECHUM u
paszenos, chopMHpPOBABIIUXCS
IPAaKTUYECKH B CaMOCTOSATENbHbIE
JUCLUIUIMHBI, OXBAaTBIBAIOLINE Kak
TeopeTHYecKue, PyHaaMeHTalbHbIE,
Tak ¥  [podUIaKTUYeCKHe |
KJIMHUYECKHE poOIeMBbI
MEIUIUHBIL: BaKLWHOJIOTHS,
QJIJIEProJIorusi, MMMYHOOHKOJIOTHS,
UMMYHOIIATOJIOTHsI, WUMMYHOJOTHS
PENpoIyKINHY,
TpaHCIUIaHTAIIMOHHAS
UMMYHOJIOT M,
UMMYHO(apMaKoIorus,
KJIMHUYECKass W 3KOJIOrMyeckas
UMMYHOJIOTHSI.

Tak, KIMHUYECKass WMMYHOJOTHS
u3y4yaeT U paspabarbiBaeT
poOJIeMBbl JUarHOCTHKH W JICUCHUS
Oose3Hel, BO3HHUKAIOIINX B
pe3yibTare BPOXKICHHBIX
(MepBUYHBIX) W  MPUOOPETECHHBIX
(BTOPUYHBIX) UMMYHOAEHUIUTOB, a

HKOJIOTHYECKast UMMYHOJIOTHsI
U3y4aeT BIMSHUE HAa HMMYHHYIO
cucremy BCEBO3MOXHBIX
JKOJIOTUYECKHUX (bakTopoB

(xnumaroreorpaduyeckux,
COLIMANTBHBIX, TPOPECCHOHATBHBIX H

T. 1.). WupexnuonHas
UMMYHOJIOTHSI u3ydJaer
3aKOHOMEPHOCTH UMMYHHOU
CHCTEMbl ~ TI0  OTHONICHUIO K
MHKpPOOHBIM areHram,
crieruduyecKue MEXaHHU3MBI

IPOTUBOMHUKPOOHOM 3alUThI.

Buael uMMyHHTETA ClleIyIONIHE.

1. HacneacTBeHHBIH UMMYHUTET
(BpOXKIIEHHBIM,  WJIM  BHJIO0BOIN)
0oOHapyKUBaeTCs yKe pu
POXKJIEHUH " ABIISIETCS
T€HOTUIINYECKUM IIPU3HAKOM,
KOTOPBIN repenaercs o
HacnenactBy. OH  MoOXeT  ObITh
BHJIOBBIM U UHIVBUYAJIbHBIM.
Bunosou MMMYHHUTET -
HEBOCIIPUMMYHUBOCTh OJHOTO BHJAA
JKUBOTHBIX  WJIHM  Ye€JIOBEKa K
MHUKpPOOpPTraHW3MaM, BBI3bIBAIOIIAM
3abosneBaHuss y JIpyrux BuaoB. OH
TEHETUYECKH JICTEPMUHUPOBAH Y




YeloBeKa KAk ~ OMOJIOTHYECKOTO
BHIA, T. €. 4YeJIOBEK He OoJeeT
300HO3HBIMU 3200JICBAaHHUSIMH.

2. ITpuoOpeTeHHBIM UMMYHHUTETOM

Ha3bIBAIOT TaKylo
HEBOCIIPHMMYMBOCTh  OpraHu3Ma
4eJl0BeKa K MH(PEKITUOHHBIM

areHram, Kortopas (opmupyercs B
IpoLecce ero HHAMBUIAYaIbHOIO
pa3BUTUS W XapaKTepU3yeTcs
cTporoii  crenuduuHocThio. OH
BCer/la  HMHIWBHIYaJIbHBIH,  HE
neperaeTcss IO  HACIEACTBY, W
MOXET OBITh €CTECTBEHHBIM H

HMCKYCCTBEHHBIM.
EcrectBenHbli MPUOOPETECHHBIN
HMMYHUTET — 3TO  pe3yJbTaT

BCcTpeun ¢ Bo3OyauteneM. OH
HOSIBJISIETCA  T10CJIE IIEPEHECEHHOTO
MH(EKIMOHHOTO 3a00JIeBaHUS WM
npu OBITOBBIX CKPBITBIX KOHTAKTax
¢ HEOOJIBLIMMH J103aMH MUKPOOHBIX
areHTOoB. [TocTuHbEKITMOHHBIH
MMMYHHUTET BCerja AakKTUBHBIA H
dbopmupyeTcst nocie nepeHeceHHOn
MH(PEKUUNU; MOXXET COXPAHSATHCS B
TE€YCHHE JJIMTEIBHOIO BpPEMEHH,
WHOTI'/Ia B TCUYEHUE BCEU KU3HH.

HckyccTBEeHHBI — MPUOOPETEHHBIH

UMMYHHTET BO3HHKAET npu
MMMYHU3aIUU (BaKIIMHALIVH ).
HckyccTBeHHBIN MMMYHUTET

MOKHO  CO3/1aBaTb AaKTUBHO W
NacCUBHO. AKTHBHBIN (hopmupyercs

BBEJICHUEM AQHTUTECHHBIX
IIpenaparoB, BaKIMH, AHATOKCHHOB.
[TaccuBHbIN MMMYHUTET

dbopMupyeTcsi BBEIEHUEM T'OTOBBIX
CBIBOPOTOK U HMMYHOTJIOOYJIMHOB,
T. €. TOTOBBIX aHTUTEI.

Kpome TOro, MMMYHHUTET MOXET
ObITh  CTEPWIBHBIM  (OpraHu3M
CBOOOJIEH OT COOTBETCTBYIOIIETO
BO3Oy/IHMTENsI) W  HECTEPUIHLHBIM
(Bo30yauTenb  coxpaHsercs B
OpraHu3Me, U TOJbKO MpPH 3STOM

YCIIOBUH TIOJJIePKUBACTCS
umMMmyHuTeT — thC); TryMOpanbHBIH,
KJICTOYHBIH, TYMOPaJIbHO-
KJIETOYHBIN, KJIETOYHO-

TYMOPAJIbHBIN; 110 HANpaBIECHHOCTU
- aHTHOaKTepHAJIbHBIH,




AQHTUBUPYCHBIM, AHTUTOKCUYECKUH,
MIPOTUBOOITYXOJIEBBIH,
AHTUTPAHCIUIAaHTAI[MOHHBIH.

K mnecnenuduveckum dakropam
3alUThl  (BUJIOBOM  UMMYHUTET)
OTHOCSITCSI:

MEXaHUYECKUE (aHaromuueckue:
KOXa U CJIM3UCTBIE JIbIXaTeIbHBIX
IIyTEH, JKEIIyJOYHO-KUIIIEYHOT O
TpaKTa, MEepLATEIbHbIN SMUTEINN U
CIM3b  JIBIXaTE€bHOTO  TpPakKTa),
OapbepHas (QYHKIUS JUMQPOY3IIOB;
HOpMaJbHas MUKpodIIopa
opranusma;  (pU3MKO-XUMHUYECKHE
(epmenTrl, B TeEpBYIO oOuepelb,
KKT; peakuus Cpebl;
OpraHMYecKUe KHCIOTHl U Ap.),
obecreunBaronme JECTPYKITHIO
AHTUTEHOB; Hecnernuduueckas
UMMYHOOHOJIOTHYeCKast 3aIuTa,
ocyliecTBIsieMast HOpPMaJIbHBIMU

UMMYHHBIMHU KJICTKaMH u
I'YMOPAJIbHBIMH KOMITOHEHTaMH
(arommTo3, HOpMAIBHBIE KHIIJICPHI,
crcrema KOMITJIEMEHTA,
BOCIAJICHUE, UHTEPEPOH,

UHTUOUTOPBI CBEPTHIBAHUS KpPOBH,
(GuOpPOHEKTHH, JTUXOpPAJKa, TJIaBHas
cucTeMa ruCTOCOBMECTUMOCTH).

K  cnemuduueckum  daxropam
(mproOpeTEeHHBIH UMMYHHTET)
OTHOCSITCSI: aHTUTEN000pa30BaHMUE;
UMMYHHBIH (aronmro3 1 KWuiepHas
(GyHKIMS HIMMYHHBIX Makpodaros u

JTUM(OIUTOB,;
THIIEPYYBCTBUTEIBHOCTD
HEMEJJIEHHOTO TUIA;
THIIEPYYBCTBUTEIBHOCTD
3aMe/IJICHHOTO TUIA;
UMMYHOJIOTHUECKas MaMsITh;
UMMYHOJIOTHUECKast
TOJIEPAHTHOCTb.

U Tte, u npyrue (akTophl 3aIIUTHI
GYHKIIMOHUPYIOT BO
B3aUMOJICHICTBUM U COCTaBJIAIOT
eIMHYIO cucTeEMY 3aIATHI

opraHusma oT aHTUreHoB. [Ipu sTom
OHU MOTYT BKJIIOUAThCA B TPOIIECC
3alllUTHl HE OJTHOBPEMEHHO U HE BCE
cpasy. B 3aBucumocTu ot xapakrepa
AHTUTEHHOTO BO3JICUCTBUS
BEJIYIIIUMH MOTYT OBITh OJIHA WJIH




HECKOJILKO (hopM pearnpoBaHusl.

NmvmyHHas cucrema.
NMMyHOKOMIIETEHTHBIE
KJIETKH.

NmmyHHas cucrema -
COBOKYIIHOCTb OpPraHOB, TKaHEU H
KJIETOK, o0ecreunBaroIIux
KJIETOYHO-T€HETUYECKOE

ITOCTOSIHCTBO opraHusma.
NMMyHHasgs  cucrteMa  4eloBEKa
obecrieunBaeT cnenuuIecKyro

3alIUTy OpraHUu3Ma OT TeHETHYECKH
9y>KEPOJHBIX MOJICKYJ M KJICTOK, B
TOM YHUCJIe WH(EKIIMOHHBIX areHTOB
— OakTepuid, BHUPYCOB, TIpHOOB,

IIPOCTEUINX.

[TpunIUIIBI AHTUT'€HHOH
(reneTnyecKoi) YUCTOTHI
OCHOBBIBAIOTCS Ha PaclO3HABAHHUU
«CBOETO  —  YYXKOro» W B
3HAUYUTEIIbHON CTENEHU

00yCIIOBJIEHBI CHUCTEMOM TE€HOB H
TJIMKOMIPOTEUAOB  (MPOIYKTOB  HX
AKCIIPECCUN) - TJ1aBHBIM
KOMIUIEKCOM THCTOCOBMECTUMOCTH
(MHC), 'y 4emoBeka  4acTo
HA3bIBAEMOM CUCTEMOH HLA
(human leukocyte antigens).

LlenTpanpuble u nepudepuveckue
OpraHbl UMMYHHOM CHCTEMBI

[HenTpanbHbie (nepBuYHBIE):
KOCTHBII MO3I — KpPOBETBOPHBIN
OpraH, BWJIOYKOBas JKelie3a WIH
THUMYC, nuMdounTHas TKaHb
KHUIIEYHUKA  SBISIOTCA  MECTaMu
nudepeHITpOBKI MOMYJISIUNA
JUMQOIUTOB.

[Tepudepuyeckue (BTOpUYHBIE):
cesie3eHKa, JIMMdaTuyeckue Ys3Ibl,
MUHJAIHBI, CKOILJICHUS
nuMdOUTHON TKaHU B COOCTBEHHOM
cioe CIIM3UCTBIX o0oJ04yeK
KHUIIIEYHOTO THTIA

(acconuupoBaHHas € KHUIIEYHUKOM
u OpoHxamu JUMQOUIHAS TKaHb)
Oprabl HMMMYHHUTETa 3acelII0TCA
B- u T-numdonuramu u3
LIEHTPAJIbHBIX OPraHOB HMMMYHHOMU
CHUCTEMBI; IOCII€  KOHTaKTa C
QHTUTEHOM B  OJTHUX  OpraHax

TUMOIUTHI BKJIIOYAIOTCS B
PELUPKYIISILHIO.
KiteTku-npemecTBeHHUKN
MMMYHOKOMIIETEHTHBIX KJIETOK

IIPOYLIUPYIOTCSI KOCTHBIM MO3IOM.

WJI-1 OTIK-5




Hekotopble TOTOMKH CTBOJIOBBIX
KJIETOK CTAHOBATCS JIMMQOIUTAMHU.
JlumbonuTH OAPA3ACIAIOT Ha JBa
knacca— T u B.

[MpenmectBeranku  T-muMdOIIUTOB
MUTPHPYIOT B THMYC, rae
CO3PEBAIOT B KJIETKH, CIIOCOOHBIC
y4acTBOBaTh B MMMYHHOM OTBETE.
BunoukoBas ~ keneza  (TUMYC)
UTPaET BEAYIIYIO POJIb B PETYJISAIIUN

HOMYJIS K T-nmumporuToB.
Huddepenuupysicy, auMOOLHUTHI,
onmaromaps OCBOOOKICHHUIO

TYMOPQJIbHBIX BEIIECTB, IOJIYYarOT
AQHTUTeHHbIE Mapkepbl. KopkoBbli
CIOW TUMyca TYyCTO 3aIlOJIHEH
mumdoruramuy, Ha KOTOpBIE
BO3JEHCTBYIOT TUMHAYECKHUE
dakrtopel. B mo3roBom  cioe
HaxoAsaTcst 3peinble T-mumM@ouuTsl,
MOKUJIAIOIIHUE BUIIOYKOBYIO KEJIe3y
Y BKJIIOYAIOLIMECS B LUPKYJSLUIO B
kauecTtBe T-xemnmepoB, T-Kunepos,
T-cynpeccopos.

B kocTHOM Mo3re CO3peBaroT
KJIETKU-TIPEIIIECTBEHHUKH JUISL
pa3IMYHBIX NOMYJISALUN B-
TUMGOLMTOB U Makpo(daros, B HEM
IIPOTEKAOT crnienupuyeckue
UMMYHHbIE peakuuu. OH CIIyXUT
OCHOBHBIM HUCTOYHUKOM
CBIBOPOTOUYHBIX
UMMYHOIJIOOYIMHOB. Y MTHI
He3penble B-KIIETKM MUTPHUPYIOT B
cyMKky (Oypcy) ®Pabpuumyca, rae
JIOCTUTAIOT 3PENIOCTH.

Cenesenka 3acensaeTcs
auMdouuTaMu B MO3JHEM
SMOPHOHAILHOM NEepUoJe U Mocie
poxnenus. B Oemoit  mymnbne
UMEIOTCS ~ THUMYC3aBHCHMBIE U
TUMYCHE3aBUCUMbIE 30HBI, KOTOpbIE
3acenstores T-B-nmumdonuramu.
3pensie  B- u  T-nmumdouutst
3aCeNSI0T nepugepudeckue
TUM(OY3IIBI. Jlumdormtsr
MOCTYMAIOT B TUM(pATUYECKHUE Y3IIbI
mo addepeHTHBIM JTHUMpATHIECKUM

cocyaaM. Ilepememenue
IUM(OIUTOB  MEXAYy  TKAaHSAMH,
KPOBEHOCHBIM pycioMm u

auMdoy3IaMu TIO3BOJISIET aHTUTEH-
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9yBCTBUTEIHLHBIM KJIETKaM
0oOHapyXuBaTh aHTUTEH u
CKaIUIMBaThCSl B TEX MecTax, Ie
MPOUCXOIUT UMMYHHAsl peakius, a
pacrpocTpaHeHHe IO OpraHUu3My
KJIETOK MaMsiITH U HUX TOTOMKOB
MO3BOJISIET JTUMQOUAHON cucTeme
OpraHU30BaTh T'€HEPaAM30BaHHBIM
MMMYHHBIN OTBET.

K xneTtkaM HMMMYHHOH CHCTEMBI
OTHOCAT JTUM(DOIMTHI, MaKpodaru u
IpYrue aHTUTCH-TIPEACTaBISAIONINE
KJIeTKH  (A-KJeTKHM, OT  aHrj.
accessory — BCIIOMOraTelNbHBIN), a
TaKKe Tak Ha3bIBaeMylo TpeTbio (O-
) TOMYNALMIO KIETOK (T.e. KIETOK,
HE MMEOIINX OCHOBHBIX
IIOBEPXHOCTHBIX MapkepoB T- u B-
TuMdOIUTOB, A-KIIETOK).

[To mammunio moBepxHOcTHBIX CD
MapKepoB JTUMGOIUTHl P30T
Ha  (QYHKIMOHAIBHO  Pa3JIMYHbIC
NOMYJSIIMK U CYOINOMYJISIIIHH,
MPEXAE BCETO Ha T-
(TUMYyC3aBHUCHMBIE, IPOIIE/IIITHNe
nepBuYHyl0 Au(QepeHIpPOBKY B
tumyce) aumbonutel U B- (bursa-
3aBHCUMBIE, MPOIIEIINe
co3peBanue B cymke Pabpunuyca y
OTHII WIA €ro  aHajorax y

MJICKOIIUTAIOIIUX — B KOCTHOM
Mo3re 'y uen) JuMpouutsl.T-
TUMQOITUTHI

[IpoucxoxaeHne W CO3pEeBaHUE.
Poponauanpumiieii  BceX  KIIETOK
KpOBU, B TOM YHCII€ JUMQOIUTOB,
SIBIISIETCS €IUHas CTBOJIOBAs KJIeTKa
KOoCcTHOro Mosra. OHa TeHepupyer

JiBa THMA KJIETOK-
MPEAINIECTBEHHUKOB — TUMGPOUIHYIO
CTBOJIOBYIO KIIETKY u

MPEIIECTBeHHUKA KJIETOK KpacHOM
KpPOBH, OT KOTOPOH HPOUCXOIAT U
KJIETKU-TIPEIIIECTBEHHUKH

JIEUKOLIUTOB U Makpo(]aros.

OO0pa3zoBaHue u CO3peBaHMe
MMMYHOKOMIIETEHTHBIX KJIETOK
OCYIIECTBIISIETCS. B IIEHTPAIbHBIX
opraHax uMMmyHurera (mua T-
aumdouuToB — B TuMyce). Knetku-
NpeIecTBeHHUKH  T-nmuM¢ponuTos
onajarT B THMYC, TIjae npe-T-
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KIETKA (TUMOIIMTHI) CO3PEBAIOT,
npoauepupyroT U TPOXOMIST
TG GEepeHIIMPOBKY Ha OTAEIbHBIC
cyOKJ1acchl B pe3ynbTare
B3aUMOJICVCTBHUS c
SIUTENUANBHBIMU U JIEHJPUTHBIMU
KIIETKAMU CTPOMBI U BO3ICHCTBHS
TOPMOHOMNOJOOHBIX

MOJIMTIENTH THBIX ¢daxTopoB,
CEKPETHPYEMBIX  DIUTETUAIbHBIMU
KJIETKaMU TUMYCa (ambdal-
TUMO3UH, TUMOIO3THUH, TUMYJIHH H
Ap.).

[Tpu nuddepeHIpoBKe T-
TUMQOITUTHI npuoOperaroT
ompeeNieHHbIH Habop MeMOpaHHBIX
CD-mapkepoB. T-kiieTku pa3aemnstor
Ha CyOIOIMyJIALNU B COOTBETCTBHUH C
ux ¢yukauer u npodmiem CD-
MapKepoB.

T-nmumboruTs pacmo3HaT
AHTUTCHBI C TIOMOINBIO JBYX THIIOB
MEMOpaHHBIX TTUKOMPOTEUHOB — T-
KJIETOYHBIX PEIENTOPOB (CEMENCTBO
Ig-monobubix wmonekyn) u CD3,
HEKOBAJICHTHO CBSI3aHHBIX MEXITY
coboii. 1x penenTopsl, B OTIHYHE
OT AaHTUTE]I W peuenTtopos B-
TuMGOLMTOB, HE  PaACMO3HAIOT

CBOOOJTHO HUPKYITUPYIOIINE
AHTUTEHBI. Onu pacro3HaT
MENTUIHBIE (bparmeHTsl,

npecTaBsieMble UM A-KJIeTKaMH
yepe3  KOMIUIEKC  YYXEpPOJHBIX
BEIIECTB C  COOTBETCTBYIOLIUM
oenkom IJIaBHOM CUCTEMBbI
TMCTOCOBMECTUMOCTH | 1 2 Kiacca.
OcHoBHast ¢QyHKUUs B-kiaetok —
muddepeHmanus B pe3yibTare

AHTUTCHHOU CTUMYJIALIUA B
TIa3MaTHYECKUE KJICTKH,
OPOAYIMPYIOIIHE aHTUTENda, T.C.
s dexkTopHOe y4acThe B
T'yMOPJIbHBIX MMMYHHBIX

peakuusax. CylllecTByeT HECKOJBKO
noATHNOB B-mumdoruTos.
Ob6pa3zoBanue B-knetok y 1moga
MIPOUCXOIUT B MEYEHH, B
JanbHEHIIIEM — B KOCTHOM MO3TeE.

AHTHUIEHBI.
Kaaccuduxanus.
CsoiicTBa.

AHTHUTEHEI o0J1azaroT panIoM
XapaKTEePHBIX CBOWCTB:
AHTHUTCHHOCTHIO, CHCHI/I(l)I/I‘IHOCTBIO

1JI-1 OIIK-5
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1 UIMMYHOT€HHOCTBIO.

AHTHTEHaMH MOTYT OBITh OCJIKH,
MoJIMCaxapuabl W  HYKJICMHOBBIC
KHCIIOTBI B KOMOWHAIMU MEXIY
co0o¥ WK TunuaaMu. AHTUTEHAMU
ABIIAIOTCSA ~ JIIOOBIE  CTPYKTYpHI,
HECYyIlIU€ MPU3HAKK TEeHETHYECKOU
qyKEpOJAHOCTH U PACIO3HABAEMbIC
B OTOM KayecTBE HMMMYHHOMU

CHUCTEMOI. HauGonpieit
UMMYHOTE€HHOCTBIO o0nagaroT
OeNKOBble aHTUTEHBI, B TOM YHUCIIE
OakTepuaIbHbIC 9K30TOKCHUHBI,

BUPYCHasl HelipaMHHKa3a.

MHoroo0pa3ue NOHATHS «AHTUTCH.
AHTHreHbl pa3JelieHbl Ha IOJHbIE
(MMMYHOTEHHBIE), BCeraa
IPOSBISAIOIIME HWMMYHOI€HHBIE H
AHTUTCHHbIE CBOMCTBA, U HEIOJIHbIE

(ramrTeHsl), HE CTIIOCOOHBIE
CaMOCTOSITENILHO BbI3bIBATh
MMMYHHBIN OTBET.

["anTensl obnanaroT
AQHTUTEHHOCTHIO, 9TO
00yCJI0BIAMBAET UX CHELU(PUUHOCTD,
CIIOCOOHOCTh n30upaTenbHo

B3aUMOJICHCTBOBATb C AHTUTEIIAMHU
WIM pelentopaMu JUMQOIUTOB,

ONIpCACIIATHCA
HMMYHOJIOTUYCCKMMU  pPCAKLIUAMMU.
I'anrenn! MOT'YT CTaThb

UMMYHOTCHHBIMU TIPH CBSI3bIBAHHH
C  UMMYHOT€HHBIM  HOCHUTEJIEM
(manpumep, Oenkom), T.€.
CTaHOBSITCS MOJIHBIMH.

3a  crneuu(pUYHOCTH  AHTUTEHA
OTBEUaeT TramTeHHas 4YacTh, 3a
WMMYHOT€HHOCTh — HOCUTEIIb (Yallie
0eIIoK).

VIMMYHOTEHHOCTh 3aBHCHUT OT psija
npuurdH  (MOJIGKYJISIPHOH  MaccChl,
MOJIBIDKHOCTH MOJICKYJI aHTHUTCHA,
(bOpMBI, CTPYKTYpPBI, CIIOCOOHOCTH K
M3MEHEHHIO). CymecTBeHHOE
3HAYCHHE UMEET CTETICHb
TeTePOreHHOCTH  aHTWUTEHa, T.e.
qyKEPOJAHOCTh JJIsl JaHHOTO BHUAA

(Makpoopranmsma), CTETIEHU
ABOJIFOIMOHHOM JIMBEpreHIIUN
MOJIEKYII, YHUKQJTBHOCTH u
HEOOBIYHOCTH CTPYKTYPBHI.
UyKepoaHOCTh OTIPEJIEIISIETCS
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TaKK€  MOJIEKYJSIpHOM  Maccoii,
pazMmepamu u CTPOCHHEM
ouomnoaumepa, — ero
MaKpOMOJIEKYJIIPHOCTBIO u
JKECTKOCTBIO CTPYKTYpbl. benku u
JIpyrue BBICOKOMOJIEKYJIIPHBIE
BelecTBa ¢ Oosiee  BBICOKHM
MOJIEKYJISIPHBIM ~ BecOM HaumboJee
MMMYHOT€HHBI.

AHTUTEHHOCTh OENKOB  SIBISIETCS
MPOSIBJICHUEM HUX UYKEPOJHOCTH, a
ee cHerupUYHOCTh 3aBUCHT OT
aMHHOKHCIIOTHOU

MOCIIE0BATEILHOCTH OeNKOoB,
BTOPUYHOMU, TPETUYHOU u
YeTBEPTHYHONH (T.e. OT OOIIeH
KOH(pOpMaLuu 0eKoBOM
MOJICKYJIBI) CTPYKTYDHI, oT
MOBEPXHOCTHO PaCTOIOKEHHBIX
JIeTEPMHHAHTHBIX rpym u
KOHIIEBBIX AMUHOKHCIIOTHBIX

ocratkoB. KomnougHoe cocTosHHE
U PacTBOPUMOCTh — 00sI3aTeIbHBIC
CBOMCTBAa aHTUTCHOB.
CnenupuaHoCTh AHTUTE€HOB
3aBUCHUT OT OCOOBIX y4YacTKOB
MOJIEKYJ OE€JIKOB M IMOJIMCaXapuIoB,
Ha3bIBa€MbIX DITUTOIIAMU.

ONUTONBI  KAYE€CTBEHHO  MOTYT
OTJIMYAThCA, K KaXJIOMY MOTYT
00pa3oBBIBATHCS «CBOMY» aHTHTENA.
AHTHUTEHBI, colepXKallue  OJHY

AHTUT'CHHYIO ACTCPMUHAHTY,
HAa3bIBAIOT MOHOBAJICHTHBIMHU, — PAJ
OIIMTOIIOB - IIOJIMBAJICHTHBIMMU.

[TonmMepHBIE aHTUTEHBI COJIEPKAT B
OO0JIBIIIOM KOJINYECTBE HACHTHYHBIE
snuTonsl (¢paaremunsl, JITIC).
OCHOBHBIE ~ THUNBl  AHTUICHHOM
cnenupuIHOCTH (3aBuCAT oT
CHeuU(PUIHOCTH STUTOIIOB).

1. Bunosas - xapakrtepHa mis
BCceX ocobOeil omHoro Buaa (oOmime
AIUTOTIBI).

2. I'pynnoBass — BHYTpH BHIa
(M30aHTUTEHBI, KOTOpBIE
XapaKTepHbI ISt OTIENBHBIX

rpynn). [Ipumep — rpynmsl KpoBHU

(ABO u np.).

3. I'erepocniennpuaHOCTH -
HaMyue  OOIIMX  aHTHICHHBIX
JICTEPMUHAHTY OpraHu3MOB
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Pa3InYHbIX TaKCOHOMMNYCCKUX
rpynn. Hmerorcss  mepekpecTHO-

pearupyrouue AQHTHTCHBI y
OakTepuit u TKaHEeH
MakpoOpraHusma. a) AHTUIE€H

dopcmana - TUMUYHBIN

MEPEKPECTHO-PEATUP YOI
AQHTHUTEH, BBIBIECH B HIPUTPOLIUTAX
KOIIeK, co0ak, OBel, IOYKe
MOpCKoii cBUHKH; 0) Rh-cucrema
SpuTponMTOB. Y uenoBeka Rh-
AHTHUTE€HBI arrIIOTHHUPYIOT
AaHTHUTENIAa K JIPUTPOIUTAM O00E3bsH
Macacus rhesus, T.e. ABIAIOTCS
MEPEKPECTHBIMU; B) HM3BECTHBI
o0lIe aHTUTEHHbIE IETEPMUHAHTHI
SPUTPOLIUTOB YEIOBEKA W TAIOYKH
9yMbI, BUPYCOB OCIbI U TPHIIINA; T)
eme mnpumep — Oerdok A
CTPENTOKOKKA M TKAaHW MHOKapja
(KIanaHHBIN anmapar).
[TomoOHast aHTUTCHHAsT MHMHKPHS
0OMaHBIBa€T MMMYHHYIO CHCTEMY,
3aI0MAIIAET OT €€  BO3JACHUCTBHS
MUKPOOPTaHU3MBI.
4. CranpuocnenuuaHoCTb.
HMmeroTcss aHTUTEHBI, XapaKTepHBIE
s OIPEIEIIEHHBIX cTagui
pa3BUTHSA, CBSI3aHHBIE C
MoOp(horeHe3oM. Anboda-
deTonpoTenH  XapakTepeH s
SMOpPUOHANILHOTO Pa3BUTHS, CHHTE3
BO B3POCJIOM COCTOSIHUH PE3KO
VBEJIMYMBACTCST  TIPU  PAKOBBIX
3a00NIeBaHUSX MTEUEHHU.
JKryTukossle, HITN H-Ar,
JIOKAIM3YIOTCS B JIOKOMOTOPHOM
anmnapare 0akTepuil — UX KI'yTHKax.
OHU MpeACTaBIAIOT COO0 AMUTOIBI

COKpATHTEIHHOTO Oenka -
¢narennuua.  Ilpu  HarpeBaHuu
bnaremnH JIEHATYypUPYET

(TepmostabunpHbIi), 1 H-Ar Tepser
cBoto crenupuanocte. deHon He
JIENCTBYET Ha 3TOT AT.

Comatmuecknit, mu O-ArT, cBSI3aH C
KJIETOYHOM cTeHkol Oaxtepuii. Ero
OCHOBY COCTaBJISIET JITIC,
TEPMOCTAOMJIEH — HE pa3pyllaeTrcs
IpU ATUTENbHOM Kunstdenuu (y I'p—
Oaktepuii cneuu(puIHOCTh
omnpefensercs  JAe30Kchucaxapamu
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nonucaxapugos JIIIC). Opnaxo
COMaTUYECKUd  Ar  MOJBEPKEH
JIEUCTBUIO aJbIETUIOB
(dbopmanuna), CITUPTOB,
HapYIIAIOIIUX €r0 CTPYKTYPY.

Ecimn MIPOMMMYHU3UPOBATh
JKUBOTHOE JKUBBIMH OaKTepUsIMHU,
UMEIOUIUMH  JKTYTUKH, TO OyayT

BbIpa0aThIBATHCS AT,
HalpaBJICHHbIE OJTHOBPEMEHHO
npotuB O- u H-Ar. Bsegenue
IPOKUIISTYEHHON KYJIBTYpBI

ctumynupyer Omocunte3 AT x
comatnueckomy O-Ar. KynbsTypa
OakTepuii, oOpaboTaHHast (EeHOIOM,
BbI30BET 0OpazoBaHue AT TONBKO K
KT'YTUKOBBIM AT. Jlunug A (BXoauT
B COCTaB KJIETOYHOW CTEHKH I'p—
OakTepuii) — reTepoIuMeD;
COJICPXKUT TJIOKO3aMHUH U KUPHBIC
kucinoTel. OH 007amaeT CUILHOM
aJlbIOBAaHTHOM,  Hecneuu(puyecKout
MMMYHOCTUMYJIUPYIOIIEH
AKTUBHOCTBIO U TOKCUYHOCTHIO;
Kancyneuble, wiu K-aHturessi,
pacrmoJiaraloTcsi Ha TOBEPXHOCTH
KJIETOYHOU CcTeHKU. OHU HaxomsaTcs
B Kalcyle W  CBSI3aHBI  C
MMOBEPXHOCTHBIM CJI0eM
JIATIOTIOIMCaxapuaa KJIETOYHOU
cTeHkH. Berpeuarotes y Oaxtepuii,
00pa3yrommx Karcymy.

AHTHUTE€Hbl THCTOCOBMECTUMOCTH.
[Tpu nepecaaKax OpTraHOB
BO3HHUKAET npobiema
COBMECTUMOCTH TKaHEH, CBsI3aHHaA
CO CTENEHBbI0 HX TEHETUYECKOIOo
POJICTBa, PEAKIHUSIMU OTTOPKCHUS

qy)KEepPOTHBIX aJUTOT€HHBIX u
KCEHOTCHHBIX TPAaHCIUIAaHTATOB, T.C.
npobiieMaMu
TPaHCIUIAHTAIIHOHHOTO
ummyHutera.  CymectByer  psif
TKaHEBBIX AHTHUTCHOB.
TpaHcIaHTalMOHHBIE AaHTUTEHBI BO
MHOTOM OTIPE eS0T
WHIUBUIYAIbHYIO AHTUTCHHYIO
cHenupUIHOCTh opraHusma.
COBOKYITHOCTh TEHOB,
OTIPEIEIISTFOIINX CHHTE3

TPAHCIUIAHTALMOHHBIX AHTUIEHOB,
MOJTyYHrJIa Ha3BaHUE rJ1aBHOU
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CHUCTEMBI THUCTOCOBMECTUMOCTH. Y
JIOHEW OHA 4YacTO Ha3bIBaeTCs
cuctemoir HLA (Human leucocyte
antigens), B CBS3M C YCTKHUM
MPEACTaBUTEIHCTBOM Ha
JEUKOIMTAX TPAHCIIAHTAIMOHHBIX
AHTUTCHOB. ['€HBI 3TOM CHCTEMBI
pacIojgoXeHbl Ha KOPOTKOM ILIeUe
xpomocombl C6. Cucrema HLA -
ATO CUCTEMa CHJIbHBIX AHTUTCHOB.
Cnextp monexkyn MHC yHukanen
JUUISL OpraHu3Ma, 4To OINpPEJEIsieT ero

OMOJIOTUYECKYIO
WH/IMBUIYAILHOCTh W TO3BOJISIET
pa3nu4arh «IyKOE -
HECOBMECTHMOE.

Monexkynst MHC  kmacca 1
B3aUMOJICUCTBYIOT C  MOJIEKYJIOU
CDs8, JKCIIPECCUPYEeMOi Ha
MeMOpaHe [IpeIIECTBEHHUKOB
LUTOTOKCUYECKHUX IMM}oIUTOB
(«CD» — claster difference).

I'ensr MHC KJacca 2
KOHTPOJIMPYIOT aHTUT€HbI Kiacca 2.
OHM  KOHTPOJHMPYIOT OTBeT K

TUMYC3aBUCUMBIM aHTHTCHAM.
AHTHUT€HBI KJlacca 2
HKCIPECCHPOBAHEI
MPEUMYIIECTBEHHO Ha MeMOpaHe
UMMYHOKOMIIETCHTHBIX KIIETOK
(mpexne Bcero makpodaroB u B-
TUMQOLUTOB, YaCTUYHO-
AKTUBUPOBaHHBIX T-1MM(OIUTOB).
JHI0TreHHbIEe LuTOoKUHBI. Omnoit w3 | /-1 OIIK-5
HMMYHOPEryJasiTopbl. ocobeHHoCTeH
KaerouHbliii u UMMYHOKOMIIETCHTHBIX KJIETOK,
ryMOPAaJibHbIi 0cobeHHO T-muMQouTOB, SBISETCS
HMMYHHTET. CIIOCOOHOCTh POAYIIUPOBATH
00JIbIII0E KOJTMYECTBO PACTBOPUMBIX
BEIIECTB - [IUTOKUHOB
(MHTEPJIEHKIHOB),

OCYIIECTBIISIIONINX  PETYJISTOPHBIC
byakuun.  OHM  00ecreyuBaroT
coriacoBaHHyio  paboTy  Bcex
cucteM U (PaKTOPOB HMMMYHHOM
CUCTEMBI, Orarogapss NpSIMbIM H
00paTHBIM CBSI3IM MEXITY
Pa3INIHBIMH CHCTEMaMH u
cyononyssusIMu KJIETOK
o0ecreynBaroT YCTONYHUBYIO
CaMOPETYJISLHIO UMMYHHOU
cucTeMbl. [IMTOKWMHBI yYacTBYIOT
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TakKe B PEryJsIMU arornro3a, B
nponudepanuyu, aHTHOTEHE3E W
JPYTHX KJIETOYHBIX MPOIIECCaX.
LIUTOKHHBI ~ CEKPETUPYIOTCSI
pa3IMYHBIMH KJIETKaMU
(mumdonmTamu, Makpodaramu U
JIp.) B TMPOIECCE MEXKKIETOYHOTO
B3aUMOJICHCTBHST B  OTBET Ha
AHTUTECHHOE pazipakeHue
(MHGEKITMOHHBIA areHT) U B HOPME
HAIPABISIOT UMMYHHBI OTBET TIO
Hauboiiee dpdexruBHOMY TyTH. [10
npoQuiro  ACWCTBHS  IIUTOKUHBI

MOKHO paszenuThb Ha
IIPOBOCIIAJIUTEIILHBIE u
IIPOTUBOBOCIIAJIUTEIIBHBIE, 1o
IIPEUMYILECTBEHHOU

HaIlpaBJIECHHOCTH MMMYHHOTO

orBera-Thl (T-helper I -
HalpaBJCHHbIC Ha (OPMUPOBAHUE
KJIETOYHO-OTIOCPEI0BAHHOTO
UMMYHHOTO  oTBeTa) H  Th2
(TpenMyIIeCcTBEeHHO
rymopainbHoro). bamanc Thl/Th2
IUTOKMHOB Ha pPaHHMUX JTarax
BOCHAJIMTEIBHON peaxkuuu B
3HAYUTEIBHOW CTETIEHH ONpENeNsieT
NPEUMYIICCTBEHHO KJICTOYHBIA HITH

IryMOpaJIbHBIN XapakTep
MMMYHHOI'O OTBETA.
[IpoBocnanurenbHbIE

uurokuner - WJI-1, WJI-6, WJI-8.
NJI-12, daxTop Hekpo3a omyxosien
(®HO) anbda, untepdeponst (D)
anba U ramMma CHHTE3UPYIOTCS U
JIEHCTBYIOT Ha
MMMYHOKOMIIETEHTHBIE KJIETKH Ha
pPaHHUX  CTauusX  BOCIAJICHUS.
Bsaumozeiicteue

MHUKPOOPTaHU3MOB C PEIeNnTOpaMH
Makpo(aroB NPUBOJUT K UHAYKIIHH

CUHTE3a u CeKpelnu
IPOBOCHAIUTENBHBIX  LUTOKUHOB,
o0ecreynBarommnx pa3BuTHE
pPaHHEro BOCHAIUTEILHOTO OTBETA.
OcHoBHOI MEIUaTop
Bocnanenuss - MJI-1. Kuerku

orBeyaroT mnpoxaykuueir MJI-1 nHa
JEMCTBUE TOKCUHOB U  JIPYrUX
KOMIIOHEHTOB ~ MHKPOOPTaHHU3MOB,
AKTUBUPOBAHHBIX KOMIIOHEHTOB
CHUCTEMBl KOMILJIEMEHTa, JPYIUX
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MEIUaTOPOB BOCHAJIEHUS. C

MTOBBIIICHHEM YpOBHS ni-1
COTIPSIKCHBI JMXOpaJIKa,
HerTpodums, aKTHBAIIHS

KOMIUIEMEHTa,  CHHTE3  OEJIKOB
ocTpoit ¢aszel BocnaneHus, MJI-2,
KJIOHAJIbHAs nposipepanus
cnenuuYHbBIX K aHTureny T-
KJIETOK. [IpoBocnianurenbHbIE
apdexter NJI-1 ocymecTBasitorcs B
CUHEPTU3ME C JIPYTHMH
UTOKMHAMH, B TEPBYIO OYEpeIb C
®HO anwda u 1JI-6.

OCHOBHBIMU TIPOAYLEHTAMHU
®HO anbda SBISIOTCSI MOHOIIUTHI U
TKaHEeBbIE MaKpogarm.

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

®HO Oera) COCTaBJISIFOT
ATBTEPHATHBHYIO

MPOBOCHAIUTEIBHBIM  ITUTOKMHAM
rpyIIy, OTPaHNYHBAOIIYIO
pa3BUTHE BOCIIaJICHUSI.

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

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

CHUHTE3UPYETCA U  CEKPETUPYETCS
Th2 xnerkamu.

B pe3ylbTare
MPOILIECCHHTA,  Tpe3eHTalnu AT
AHTUTCHIIPE3CHTUPYIOILUMU
KJIETKAMHU U «y3HaBAaHUS» aHTUT€HA
T- u B-numdonuramMu mpoucXoauT
pa3BUTHE PEAKIUNA MEKKIETOUYHBIX
B3aUMOJICUCTBHH, KOTOpBIE
ONOCPEAYIOTCA  IUTOKMHAMH  —
MEIMaTOpaMu UMMYHHOI'O OTBETA.

ITo XapakTepy
OMOJIOTHYECKOTO JEUCTBUSA u
CTPYKTYPHOUH OpraHu3aIn

BBIJICIISIOT HECKOJIbKO rpynm
[IUTOKHUHOB.

I'emonoaTHBI — (haKTOpBI pOCTa
KJIETOK. K HUM OTHOCST
untepneiikuael  (UJI),  koTopseie
MIPOIYIUPYIOTCS aKTUBUPOBAHHBIMH
T- Hu B-nmumdonnramu,
Makpodaramu, KICTKaMH CTPOMBI
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TUMYCA. O yHKIHUOHATIbHAS
aKTUBHOCTb ~ 3TUX  MEAMATOPOB
UMeeT Pa3HOHAIIPABIECHHBIN
xapakrep. Wurepneiikunbr (MJI-2—
WJ1-7, Wi-9, Wi-11, Wi-13, Wi-
15) obecneynBaOT CTUMYIISIITUIO
pocra, ¢ GepeHITIPOBKY u
aktuBanuio  T-,  B-nmamdoruTos,
NK- KJIETOK, Makpogaros,
IPaHyJIOLUTOB M  MOHOLMTOB,
YCUJICHHE  aKTUBHOCTH  TYYHBIX
KJIETOK U JIp.

K stoli xe rpymme reMono3THHOB
OTHOCAT KOJIOHUECTUMYJIUPYIOLIHE
(baxTopsl (KCo), KOTOpBIE

KOHTPOJIUPYIOT CO3pEeBaHMue,
npoiaudepanno ¥ aKTUBALHUIO
KJIETOK MMMYHHOM CHUCTEMBI
(rpaHyJI0LHUTOB, MOHOIIUTOB,
Makpoharos).

HNutepdeponsr (MDPH) npuHuMaroT
pa3HOCTOPOHHEE ydactue B
peryiasiiMd HMMMYHHOIO  OTBETa,
00nanaT IPOTUBOBUPYCHOMU
AKTUBHOCTBIO.

®axTopsl Hekpo3a onyxonu (PHO-
o u OHO-B) mnomyumnu Ttakoe
Ha3BaHUE TIOTOMY, YTO CIIOCOOHBI
JU3UPOBATh HEKOTOPbIE OITyXOJIH.
CTUMyIUpYIOT TMPOIECCHl aAATe3UH,

AHTUTEN000Pa30BaAHUS u
AKTUBHOCTh MOHOHYKJIEAPHBIX
KJIETOK. CekpeTupyrorcs

AaKTHBUPOBAHHBIMU MakKpodaramu.
ITpoBocniaiuTenbHbIE LIUTOKUHBI -
WJI-1, Ni-6, NJI-8. NJI-12, dpaxTtop
Hekpo3a onyxoneid (PHO) amboa,
unteppeponst (MUDPH) anppa wu
ramMMa CUHTE3UPYIOTCS u
JIEHCTBYIOT Ha
MMMYHOKOMIIETEHTHBIE KJIETKH Ha
paHHUX  CTaJAMUSX  BOCIHAJCHHUS.
Bsaumozeiicteue
MUKpPOOPTaHU3MOB C pelenTopaMu
Makpo(aroB NPUBOJUT K UHAYKIHH

CHHTE3a " CeKperuu
IPOBOCHAIUTENIBHBIX ~ LUTOKHUHOB,
o0ecreynBarommnx pa3BuTHE

PaHHEro BOCMAIUTEIBHOTO OTBETA.
[IpoTnBOBOCTIATUTENBHBIE
nurokunasl (MJI1-4, WJI-10, WJI-13,
O®HO oera) COCTABJISIFOT
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ATBTEPHATHUBHYIO
MPOBOCHAIUTEIbHBIM  ITUTOKHMHAM
rpynmy, OTPaHUYHBAIOLIYIO
pa3BuUTHE BOCTAJICHUSI.
CylIiecTBEeHHOE 3HAYEHUE HMEET
NJI-4, ypoBeHb KOTOPOTO SIBISETCS
OJTHMM M3 KpHuTepueB orenku Th2-
otBeta. NJI-4 — ¢akTop akTHBAaIMH

B-nmumdonuros, SIBJISIETCSA
POCTOBBIM (HDaKTOPOM JJIST TYYHBIX
KJIETOK, T-xnerox. nii-4

CHUHTE3HPYETCSI W CEKpEeTUpyeTcs
Th2  knerkamu. Th2-UTOKUHBI
(Nj-4, ni-s, ui-6, 1UJj-10, WJi-
13)  ycunuBawOT  AHTUTEIBHBIN
UMMYHHBIA OTBET U OOCCIICUYMBAIOT

IryMOpaibHbIN MMMYHHTET
[IPEUMYIIECTBEHHO IPOTUB
TOKCHUHOB U BHEKJICTOYHBIX
MUKPOOPTraHU3MOB.

NMMyHHBI OTBET — 3TO
LeNb I0CJIEI0BATENbHBIX CJIO0XKHBIX
KOOIIEpaTUBHBIX IIPOLIECCOB,

UAYIIMX B HUMMYHHOH CHCTEME B
OTBET Ha JCWCTBHE AaHTUIEHA B
OpraHmsMe.

Paznnyarot: IIEPBUYHBIN
MMMYHHBI OTBET (BO3HHMKAaeT MpH
NEepBOl BCTpeue € aAHTUTCHOM);
BTOPUYHBI ~ MMMYHHBI  OTBET
(BO3HHKAET MpHU OBTOPHON BCTpeye
C QaHTUTE€HOM).

JIro60i1 WMMYHHBIH OTBET
COCTOMT M3 ABYX (a3: NHIYKTUBHas,
IPEACTABICHUE U PACIO3HABAHUE
AQHTUICHA; BO3HMKAeT  CJIOYKHasd

KooIepanus KJIETOK c
nocneayrwoueil nponudepanueit u
T hepeHIIMPOBKO;

IPOAYKTUBHAs; OOHApYyKMBaIOTCA
IPOAYKTHl HIMMYHHOT'O OTBETA.

[Ipr mepBUYHOM HMMYHHOM
oTBeTe  MHIyKTHBHas (a3a B
CpPeHEM MOXXET JUIATHCS HENEINo,
IpY BTOPUYHOM — JI0 TpeX JHEW 3a
cuer KkieTok mamsaTH. Cuima o
XapakTep  MMMYHHOTO  OTBeTa
3aBUCAT KaK OT CBOWCTB, JIO3BI
aHTHICHA, criocoba ero
IPOHUKHOBEHUS, JUTATEITEHOCTH
NPUCYTCTBUS B OpPraHU3Me, TaK U OT
peakMi WMMYHHOH CHCTEMBI U
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MEXaHH3MOB €€ perynsuud. B
UMMYHHOM  OTBET€  AHTHICHBI,
MOTIABIIIHE B OpraHm3M,
B3aUMO/ICHCTBYIOT c
AHTHUTCHITPEICTABIISIONTUMHI

KJIeTkaMu (MakpodaraMmu), KOTOpbIE

HKCHPECCHPYIOT AHTUTCHHBIC
JNETEPMUHAHTBl HA TIOBEPXHOCTH
KIICTKU " JIOCTaBIISIIOT
uHpopmanuo 00 aHTUTCHE B
nepudepudeckue OpraHbl
UMMYHHOU CHCTEMBI, rie

MIPOUCXOAUT CTUMYJISIIIUS T-
xenmnepoB. Jlajiee UMMYHHBIA OTBET
pa3BUBaeTCs MO  OJHOMY  WJIH
HECKOJIbKUM BapHaHTaMm — (Qopmam
MMMYHHOTO OTBETA.

H3BecTHBI CIIEIYIOIIE
dbopMBI MMMYHHOTO OTBETa: -
T'YMOPaJIbHBIN HUMMYHUTET,
OCHOBaHHBII Ha BBIpa0OTKE
MMMYHOIJIOOYJIMHOB; - KJIETOYHBII

UMMYHHUTET, B OCHOBE KOTOpPOro —
npoaykius s dexkropasix  T-
TUM(OLUTOB; - UMMYHOJIOIHUECKast
namsTh; -  HMMMYHOJIOTMYECKas
TOJICPAaHTHOCTb; -
MMMYHOJIOTHYECKast
runeppeaktTuBHOCcTh (PI'3T, PTHT);
- UIWOTHIT-aHTHHUAHOTHITNYECCKHE
OTHOLICHHS.

I'yMOpasIbHBIE MMMYHHBIM OTBET
OCYILIECTBIISICTCSI ITyTEM BBIPAOOTKH
aHTUTEN (MMMYHOTJI00yJIMHOB — 1Q)
K 4y)KepOAHOMY aHTUTEHY (OT JarT.

humor —  sxumakocte).  OHu
HUPKYJIUPYIOT B KHUJIKOCTSX
opraHusma " 00ecreunBaoT
HEeUTpalu3auio aHTUTeHa.

Ha IIOBEPXHOCTH -
TUM(OIUTOB HaXOJUTCS

MMMYHOTJIOOYJTMHOBBIM ~ PEILIETITOP
BcR (slg — superficial 1g). Umenno
OH PpAacIlO3HAeT, 3axBaTblBaeT U
MEPEHOCUT AaHTUTEH BHYTPb KIIETKH.
[Tpoucxoaut BHYTPHKJIETOUYHOE
paciiernjieHue aHTUT€Ha c
obpazoBanmem mnentuaoB. OHH B
KoMIUIekce ¢ mojekynamu Il kiacca
MHC BbIHOCATCST Ha MOBEPXHOCTh
B-knertku, obecrnieunBas
IIPOLIECCUHT AHTUTCHA u
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NpPEICTaBIsisl ero B MMMYHOT€HHOM
dbopme. PazBuTue  manmpbHEHIIHX
CcOOBITMM 3aBUCUT OT Xapakrepa
AHTHUTEHA.

Tumyc3aBHUCUMBIE aHTHTEHBI
(TD — thymus depending-antigens)
IS BBIPAOOTKH aHTUTEI
HYy)KJaloTcs B mnoMomu -
XEJEePHBIX JTUM(OIUTOB.

Kommiekc AHTUTCHHBIN
nentua+monekynsa MHC II knacca
pacro3HaeTcs U CBsi3bIBaeTcs ¢ T-
xennepom (Th2) ¢ momompio T-
kierouHoro perentopa (TCR wam
TkP) wu xopeuenropubix (CD4,
CD28) mosiekyn — aare3uMHoB. JTH
IIPOLIECCHI COIIPOBOXKAAIOTCS
AKTMBHOM CEKpenuel LHUTOKMHOB
(WJI-1, UJI-2, Nii-4, WI-5, UH® u
ap.), KOTOpBIE  CTUMYJIUPYIOT
nporecc pPa3MHOXKEHHUS B-
mumdorura U 00pa3oBaHUS KJIOHA
M1a3MaTHYECKUX KIIETOK,
BbIPa0aTHIBAIOIINX
UMMYHOTTIOOYJIMHBI ~ TOJBKO  Ha
JAHHBIA aHTUTECH.

AnTHTena. Kinaccol
HMMYHOIJIO0OYJTHHOB.

Hns T'YMOPaJIbHOTO
UMMYHHTETA XapakTepHa
BbIpa0dOTKa cHenupUIecKIX

aHTUTeN (MMMYHOIJIOO0YJTMHOB).
AHTHTENA — criel(pUIECKUE
Oenku ramMMa-Ti00yIMHOBOM
MPUPOBI, oOpasyromuecs B
OpraHu3Me B OTBET Ha aHTUTE€HHYIO
CTUMYJISALIUIO u CIIOCOOHBIE
cnenu(uyeckn B3aUMOJICHCTBOBATH
¢ autureHom (in vivo, in vitro). B
COOTBETCTBUH C MEXIYHAPOIHOM
KJaccupukanuen COBOKYITHOCTb
CBIBOPOTOUYHBIX 0enKoB,
001aJaroIuX CBOMCTBAMU aHTHUTET,
Ha3bIBAIOT  WMMYHOTJIOOYJIMHAMHU

(19).

VYHUKAIBLHOCTH aHTUTEI
3aKJI0YaeTcss B TOM, 4YTO OHHM
CIIOCOOHBI crenupruIecKu

B3aHMOHCﬁCTBOBaTL TOJBKO C TEM
AHTUT'CHOM, KOTOpBIﬁ BBI3BAJI HX

obOpa3oBaHue.
VYcraHoBneHo, 4TO Ig
SBIISTIOTCSI TJIUKONPOTENHAMU

CBIBOPOTKH KPOBH, COCPCAOTOUCHBI

1JI-1 OIIK-5
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B Y-TJIOOYJIMHOBOM  (pakuuu |
UMEIOT TJIOOYISAPHYIO BTOPHYHYIO

CTPYKTYpY.

Ig paszeneHbl B
3aBHCHMOCTH OT JIOKAJU3allud Ha
TPH TPYIIIIBL:

- cbiBOpoTO4HbIE |g (B KpoBM); -
cekperopusle Iy (B cekperax —

COJICPKUMOM KEITYT0IHO-
KHIIIEYHOTO TpaKTa, CIIE€3HOM
CEKpeTe, CIII0OHEe, OCOOCHHO — B

TPYAHOM MOJIOKE) O00ECreynBaroT
MECTHBIH MMMYHHUTET (HMMYHHUTET

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

0co0eHHO B-nmum@ouunTos).

Kaxnasgs moisekyna aHTHTENl MMeEET
JBa OJIMHAKOBBIX
AHTUTCHCBS3BIBAOIINX  (parMeHTa
Fab (fragment antigen binding),
ONPEAEIAIOMNX AHTHUTEIHHYIO
cnenuduyHocTh, W omuH  FC
(fragment  constant)  ¢dparmenr,
KOTOPBI HE CBA3BIBAECT AaHTUIEH, HO
oOnanaer 3¢ deKTOPHBIMU
ouonornueckumu pyskuuamu. OH
B3aUMOJICHCTBYET CO  «CBOMM)»

peuenTopom B MeMOpaHe
Pa3INYHBIX THUTIOB KJIETOK
(Makpodar, Ty4Has KJIETKA,
HehTpodu).

KoHueBble  y4yacTKM  JIETKUX H
TSDKEIBIX Lernen MOJIEKYJIbI

UMMYHOIJIOOyIMHA ~ BapHaOesbHBI
Mo cocTaBy (aMUHOKHCIIOTHBIM
M0CJIEI0BATEIBHOCTSM) u
0003HayarOTCsl Kak BapuadesbHbIE
VL u Vu obmactu. B ux cocrase
BBIJICIISIOT runepeapuadenbHbIe
yuactku (3 B L- u 4 B H-mensix),
KOTOpBIE ONPENENSIIOT CTPYKTYPY
AKTUBHOTO LEHTpa aHTHUTEI
(aHTUTEHCBS3BIBAIOIIETO LIEHTpa
Wi napatona). Pa3HOBHIHOCTH
MOCJIE€0BATEILHOCTH aMUHOKHCIIOT
B THUX runepBapradesbHbIX
y4acTKax OTIpEAETSAIOT
cnenuuIHOCTh aHTuTena. MiMeHHo
C AHTHUTCHCBS3BIBAIONIMM IIEHTPOM
B3aUMO/ICHCTBYET aHTUTeHHAs
JeTepMUHAHTa (PMMUTON) aHTHUIEHA.
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AHTUTCHCBSI3bIBAIOIIHIA HEHTP
AQHTHUTENl KOMIUIEMEHTapeH SMHUTOIY
AHTUTCHA TI0 TPHUHIUIY «KJIIOY-
3aMOK» u o0Opa3oBaH
TUTNIEpBApUAOCTEHBIME  O0JACTSIMU
L- u H-ueneii. AHTUTENO CBSXKETCS
AHTUTEHOM (KJIFOY MOMAJIET B 3aMOK)
TOJILKO B TOM Cly4ae, €cliu
JNETCpMUHAHTHAS TPYIa aHTUTCHA
MOJIHOCTbIO BMECTUTCS B  IIEINb
AKTUBHOTO IICHTPA aHTHUTE.

Jlerkuie W TsDKEJbIE LEMH COCTOSIT
U3 OT/ETBHBIX OJIOKOB — JIOMEHOB. B
aerkux (L) memsix - gBa jgomMeHa -
onuH BapuabenbHblid (V) U oauH
koHcTaHTHBIN (C), B Tsxkenbix (H)
nensx - oquH V u 3 wm 4 (B
3aBucuMoctd ot kiacca Ig) C

IIOMEHA.
BEBIABIEHO HATH KJIACCOB TSKEIIBIX
neneii - ampdpa (¢ AByMA

[OJIKJIaCCaMM), TaMMa (C YEThIPbMs
MoJAKJIaccaMH), OICHIOH, MI0 H
JIeIIbTA. COOTBETCTBEHHO
0003HAYEHHIO TSOKEJION Lenu
o0o3HayaeTcs M KJIacC MOJIEKYI
uMMYyHOTTI00ynuHOB - A, G, E, M u
D. MMenHo KOHCTaHTHBIE 00JIacTH

H-uenei, pas3nuyasch o
aMHHOKHUCIIOTHOMY  COCTaBy Yy
pa3IUYHBIX KJ1acCOB
WMMYHOTJIOOYJTMHOB, B KOHEYHOM
pe3yJibrare u ONPENEIISIIOT
crienuuveckre CBONCTBA
UMMYHOTTIOOYJIMHOB Ka)KJI0TO
KJjacca.

CrnenoBarenbHO,  H3BECTHO
MATHh KJIACCOB MMMYHOTJIOOYJIHHOB,
OTJIMYAIOMIUXCS 10  CTPOCHHUIO
TSOKETBIX ~ IIeTIeH, MOJIEKYJISIPHOM
Macce, (PUUKO-XUMHUYECKUM |
OMOJIOTUYECKAM XapPaKTePUCTUKAM:
1gG, 1gM, IgA, IgE, IgD. B cocrase
IgG Beigenstor 4 moakmacca (IgG,
1gG2, 1gGs, 19gG4), B coctaBe IgA -
nBa nojkacca (1gAi, 1gA2).

AHTUTEHHOCTb AHTHUTEI.
NMMyHOrIOOYyNnMH, Kak U BCAKHM
0ernoK, 00J1aaeT aHTUT€HHOCTBIO U
BBIPQ)KEHHOW MMMYHOTE€HHOCTHIO. B
Monekyne |g paznmuuator 4 THma
AHTUTCHHBIX JIETCPMUHAHT:
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BHUOOBBIC, HU30TUITMYCCKHUC,

AJUTOTUIINYECKHUE 51
AIUOTUIINYECKHUE.
CnenpuyHOCTh - CHOCOOHOCTH

B3aMIMOJICHCTBHSL C OIpEACIICHHBIM
(CBOMM) aHTHUTEHOM (COOTBETCTBHE
SMUTONA AaHTHTEHA M AaKTHUBHOTO
IIEHTpa aHTUTEN).

1. BanentHoCTh -
KOJINYECTBO CIIOCOOHBIX
pearupoBatb C AHTHUTEHOM

AKTHUBHBIX LIEHTPOB (3TO CBSA3aHO C
MOJIEKYJSIPHOM  OpraHu3aluen —

MOHO- WITH HOJIAMED).
MIMMYHOTJIOOYJIHHBI  MOTYT  OBIThH
JIBYXBaJICHTHBIMH (1gG) WIH

NOJIMBaJICHTHbIMU (1eHTamep I1gM
uMeer 10 aKTUBHBIX IIEHTPOB).
JIByx- 1 OoJiee BaJICHTHbBIC aHTHUTENA
Ha3bIBAIOT IIOJIHBIMU AHTHUTEIAMHU.
Henonueie anTHTENa UMEIOT TOJBKO
OJUH Y4aCTBYIOIIUI BO
B3aMMOJICHICTBUM C  QHTUIE€HOM
AKTUBHBIA LEHTp (OMOKHPYIOUIHIA
sbdekT Ha HUMMYHOJOTHYECKHE
peaKIuH, Harpumep, Ha
arrIIOTUHAIIMOHHBIE  TecThl). Ux
BBISIBIIIIOT B AQHTUTIIOOYJIHMHOBOM
npobe KymOca, peakiiuu yroHeTeHus
CBSI3BIBAHHS KOMIJIEMEHTA.

2. AddunHOCTH -
(cremenr ~ cpoacTtBa)  —  ATO
MPOYHOCTh  CBSI3BIBAHUS  MEXKIY
OJIHUM AaHTUTCHHBIM OIIHTOIIOM W

OJHHUM AKTUBHBIM HEHTPOM
aHTHTENA, 3aBHCUT oT 150,
MPOCTPAHCTBEHHOTO COOTBETCTBHUSI.
3. ABHUIHOCTH CBSI3U
aHTUIE€Ha C AaHTUTEIOM — JTO
WHTETpATbHAS XapaKTePUCTHKA

CHJIBI CBSI3U IIEJIBHOW MOJIEKYJIBI
aHTUTeHa (BCEX €ro SIUTOIOB) CO
BCEMHU aKTUBHBIMHU
AHTUT'CHCBA3LIBAIOIMMHA  LICHTPaMU
HENBHOW  MOJIEKYJIBI ~ aHTHUTENA.
HOCKOHBKy AHTHUT'CHBI qacTo
NOJUBAJIECHTHBI,  CBSI3b  MEXKIY
OTACJIBHBIMH MOJICKYJIaMU aHTUTCHA
OCYLIECTBJIIETCA  C  MOMOIIBIO
HECKONBKMX aHTuTell CBs3BIBaHHE
aHTUTeHA c aHTUTEIIOM
OCHOBBIBACTCA HAa TCCHOM KOHTAKTC,
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KOTOpBII obecrieunBaeTcst BaH-Aep-
BaalbCOBBIMU  cwiamu  (depes
00J1aKO 3JIEKTPOHOB), BOJOPOAHBIMU
CBSI3SIMH, ANEKTPOCTATHYECKIM
NPUTSHKEHUEM WU TUAPOPOOHBIMU
CBSI3SIMU.

CepoJioruueckast
JUATHOCTHKA
UH(PEeKUMOHHBIX
3200/1€eBaHMIi.

[Ipn MHQPEKITMOHHBIX
Oone3Hs X BO BHYTpEHHEW cpene
Opranusma MPUCYTCTBYIOT

BO30yAUTEIb M €ro MPOAYKTHI
(aHTUTEHBI, TOKCUHBI, (EPMEHTHI).
OTBeTHass peaklusi OpraHu3Ma Ha
NPUCYTCTBUE TAKHX YY)KEPOJIHBIX
areHToB BBbIpa)KaeTCs B
00pazoBaHUU AHTUTEI W
UMMYHHBIX JTUM(OIUTOB.

C »oTol 1LENBI0  HIMPOKO
UCMONB3YIOT ~MMMYHOXHUMHYECKHE
METO/Ibl, KOTOPbIE HA3BIBAIOT TAKXKE
CepOJIOTUYECKUMH (OT JIaT. Serum —
chiBOpoTKa U 10g0s — yueHnwue), ass
obnapyxennss AT wmm  Ar

MHUKPOOpPraHU3MOB B
OMOJIOrHYECKUX HATUBHBIX
MaTepuaiax, MOJIYYEHHBIX oT
OOJBHBIX WJIH 3JJ0POBBIX JIFOJICH TPH
OTUATrHOCTUYCCKUX n
MMMYHOJIOTHYECKUX

HUCCIENOBAHUIX. Uccnenyrot

CBIBOPOTKY KpOBH, MOYy, IpYIHe
JKUJAKOCTH OpraHu3Ma, TKaHH, a
TaKXKe  BBIACICHHBIE  KYJIbTYpPbI

MHUKPOOPTaHU3MOB ISt
oOHapyKeHUs Ar
MHUKPOOPIaHU3MOB.

Ot METOJAbI B 3aBUCUMOCTH
OT  Xapakrepa M  COCTOSIHMUSA
AHTHUT'€HAa MOXKHO O6’B€)IPIHPITB B
HECKOJIBKO T'PYIII:
- TIPSAMBIE METObI B3aUMOJICHCTBUSA
u BU3YaJIbHOIO ONpeaeIICHUS
pesyabratoB  peakuuun  Ar-AT:

peakuuu arrJIrOTUHAIIAH,
MPEUUIUTALINH, JIM3Hnca u
CBSI3BIBAHUS KOMILJICMEHTA;

- METOIbI IaCCUBHOU

arrIIOTUHAIIMM C HCIIOJIb30BAHHEM
HOCHTEJICH aHTUTECHA WM aHTHUTENa
(peakuuu co cuaerensimu). K HuM
OTHOCSIT peakuuu MMaCCUBHOMU
reMarritoTHHALNY, JaTeKc-
ArTIIOTUHAINK, KOArTIFOTHHAIIMA U

1J1-2 OIIK-5
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Ap-;

- p€aKknuu, OCHOBAHHBIC Ha
HCIIOJIb30BAHUU PA3JINYHBIX MCETOK
JIA OdHOI'O u3 Y4aCTHHUKOB

B3aMMO/ICHCTBUS AHTUTCH—
AHTHUTEJIO (bepMeHTHBIX,
(GIrOOpECIUPYIOIHX,

paliuMoM30TONIHBIX H  aAp.). B
3aBUCUMOCTH OT MCIIOJb30BaHHOU
METKHM 3TH TEeCThl Ha3bIBAOTCA
UMMYHO(EpPMEHTHBIM aHAJIU30M
(UDA), peakmuei
ummyHo(pmoopecuenimn  (PUD),
PalMOMMMYHOJIOTHYECKUM ~ TECTOM

(PUT) u mp.
OOHapyXeHue B ChIBOPOTKE KpPOBH
00JIbHOTO aHTUTET IPOTUB

AQHTUTE€HOB BO30YyIUTEINIS MO3BOJISET
[OCTaBUTh JAuarHo3 Ooze3nu. [lpu
BBIJICJICHUN MHKpoOa OT OOJBHOTO

HPOBOJAT UICHTHU(PHUKALIHIO
BO30YAUTENSL ITyTEM HU3Yy4YEHHs €ro
AQHTUTCHHBIX CBOWCTB
(uneHTuUKaLUA  AHTUTEHOB) C
HIOMOILBIO UMMYHHBIX
JTMAarHOCTHYECKUX CBIBOPOTOK, T. €.
CBIBOPOTOK KpPOBHU
TUIIEPUMMYHH3HUPOBAHHBIX

KUBOTHBIX, COZIepPIKaIINX
cnenuduyeckre aHTUTEeNa. ITO TaK
Ha3bIBaeMast cepoJioruyeckas
UICHTUDUKAIHS MUKPOOPTaHU3MOB.
Ceponoruueckue UCCIIEI0BaHMS
MPUMEHSIOT TaKKe ISt
UCHTUDUKALINN Pas3INYHbIX
OMOJIOTUYECKH aKTHBHBIX BEIECTB,
IpyII  KpPOBM,  TKaHEBBIX H
OITYXOJIEBBIX AQHTHUTCHOB,
UMMYHHBIX KOMIIJIEKCOB,

PELenTopoB KIETOK H JIp.

[psimast peakumst in Vitro
Mexay Ar u AT cocrour wus
crerupuIecKon u
HecnenupuiIeckon ¢a3bl. B
cneuuduyeckyto ($azy mpoUCXOTUT
ObICTpOE cnenuduyeckoe
KOMILJIEMEHTapHOe CBSI3bIBaHUE
aKTUBHOTO IIEHTpa aHTUTENIa C
JIeTePMUHAHTON aHTHUTeHA c
obpazoBannem MK. OH Bu3yaiabHO
HE orpeensercs, HO B
PUCYTCTBUH M30TOHHYECKOTO
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pactBopa oO0pa3yeT arjioMeparsl,
KOTOpBIC BBIMAAAIOT B OCAIOK M|
XOpOIIO Pa3IUYUMbl BU3YaJIbHO,—
ATO BTOpas Hecrienuduyeckas ¢asa

peakiuu — Oonee  MeAJIeHHas,
KOTOpasi TMPOSBIISETCS BUAUMBIMH
(1)I/I3I/I'-IGCKI/IMI/I SIBJICHUAMU,

HarmpuMmep 00pa30BaHUEM XJIOIHCB
(beHoMeH  arrIIOTHHALMK) WM
NpeLUINTaTa B BUIC NMOMYTHEHUS.
Ora ¢a3za TpedyeT  HATUYHS
OIIpeIeICHHBIX YCIIOBHIA
(3mexTponuToB, ontumanbHoro pH
cpebl).

NmmyHOdepMeHTHBIN
aHaju3 (NDA) — 3TO
UMMYHOJIOTHUECKas peaxmus

crenupuYeckoro B3aUMOAECUCTBUS
aHTUTEHA U aHTHUTEJA, B KOTOPOil B
KauyecTBe UHAMKATOpa
UCIIONIB3YIOTCS MOJICKYJIbI
¢depmeHTa (mepokcuaasbl XpeHa,
mienoyHo ¢ocdarazel u ap.). B
OCHOBE  3TOr0  TecTa  JIEKHUT
CIIOCOOHOCTh MapKepHOTo
dbepmeHTa pacuieIusiTh CyocTpar —
OopTOo(eHUIICHIHAMUH JUTSE
MEPOKCHIA3bI XpeHa YN
napanutpodenundocdar JUISL
miesioyHoi (pocdarasel U BHI3HIBATH
W3MEHEHHE  IIBE€Ta  PEaKTUBHOM
cpenpl.  HasBanHble  (epMEHTHI
007a/1at0T YHUKaJIbHBIM CBOHCTBOM
MOIU(HUIIIPOBATE  OJHOBPEMEHHO
OosiblIIOE  KOJMYECTBO  MOJIEKYJI
cyOcTtpata, YTO  TPUBOAUT K
YCHUIICHUIO YyBCTBUTEIHHOCTHU
MMMYHOJIOTHYECKOU PEAKIIHUH.
MapkepHbIM  (EPMEHTOM  MOTYT
OBITh TOMEUEHbl AHTUMHUKPOOHBIC
WIM aHTUBUJOBBIC AaHTHUTENA, YTO
npeJroaraer HCIIOJIb30BaHUE
pa3HbIX  METOOUK  TPOBEICHUS
aHanuza: TBepaodasneiii DA,
coHaBuu-meton  UDPA  wu  np.
KoMmoHeHThI UMMYHHOTO
KOMILIEKCa BBISIBIISIIOTCS c
MOMOUIBIO CIENHUATIBLHOTO MPUHTEPA
— puzepa TUMa «MyJIbTUCKaH» U JIp.
Tepnodazupiii HNDPA —
Haunboee pacipoCcTpaHeHHBIH
BapHaHT MMMYHOJIOTHYECKOT 0
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TeCTa, KOrjaa OJWH U3 KOMIOHEHTOB
MMMYHHON peakIuu (aHTUTE€H WIH
aHTHUTENIa) COPOMPOBAH HA TBEPIOM
HOCHUTEJIE, HampuMep B JyHKax
IJIAHIIET U3 TOJUCTUPOJIA.
Konkypentuosiii  Bapuant UHDA:
WCKOMBI AHTUIEH M MEUYCHHBIN
(bepMEeHTOM aHTUTEH KOHKYPUPYIOT
JIpyr ¢ JpyroM 3a CBSI3bIBAHHE
OTPaHUYEHHOT O KOJIMYeCTBa
AHTUTE HMMYHHOH CBIBOPOTKH.
Hpyro#i TecT — HICKOMbIE€ aHTUTENA U
MEUEHBIC AaHTUTENIA KOHKYPHUPYIOT
JPYT C IPyrOM 33 aHTUT'EHBI.

DA MIPUMEHSIOT IS
JUarHOCTUKHU BUPYCHBIX,
OaKTepUaNIbHBIX W TMapa3UTAPHBIX
Oone3He B YACTHOCTH A

IUAarHOCTUKH BUY-undexmnui,
renatuta B w gp., a Takke
onpeaeeHus TOPMOHOB,
(bepMeHTOB, JIEKAPCTBEHHBIX
MpernaparoB u OPYrux

OMOJOrMYSCKU AKTHBHBIX BCIICCTB,
COACPIKAIIUXCA B HCCIICAYECMOM

Marepuane B MUHOPHBIX
KOHIICHTPAIHSX — 10%0-102 /1.
NmmyHosI0rH4ecKkas NMMmyHONOrMYECKas NJ-2 OIIK-5
namMsTh. TOJIEpaHTHOCTH (0T Jiat. tolerantia —
HNmmyHosnoruveckas TEprieHue) — 3TO  COCTOSHUE
TOJIEPAHTHOCTb. apeaKTUBHOCTHU UMMYHHOH
TpancnianeHTapHbli, CHUCTEMBI, cneunduyeckoi
MPOTHBOOMYXO0J€EBBI «HEOTBEYAEMOCTH opraHusmMa
UMMYHHTET. TOJILKO Ha OTIpE/IeTICHHbIE aHTUT€HbI

(mpenBapuTenbHO BBeneHHbIE). [1pu
3TOM COXpPaHEHa CIOCOOHOCTh K
UMMYHHOMY OTBETY Ha J10Oble
npyrue anturensl. CienoBaTelbHO,
TOJIEPAaHTHOCTh  CIEU(PHUYHA T10
OTHOIIEHWIO K TOMY AaHTUTEHY,
KOTOPBIii ee BBI3BAJL
TonepaHTHOCTH MOKET OBITH
MOJHOM (HET MMMYHHOTO OTBETa)
WM  YaCTUYHOM  (CyIIECTBEHHOE
CHIDKEHHUE OTBETA).
NmMmyHONorngeckas

TOJICPAHTHOCTb IpeACTaBIsIeT
oco0yro ¢hopMy UMMYHHOTO OTBETA,
XapaKTepU3yOIIyIOCd  3alpeToM,
HanaraembIM T- u B-cynpeccopamu
Ha o0Opa3oBaHue KJIETOK-
2 HEeKTOpOB MPOTUB JAHHOTO, B T.4.
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COOCTBEHHOTO, aHTHI'€HA
Beimensior 1Ba BapuaHTa
OposiBIIEHUsT  3TOoro  (eHOMEHa:
€CTECTBCHHYIO TOJICPAHTHOCT,
KOTJla COCTOSHUE apeaKTHBHOCTH
dbopMHUpyeTCsT K «CBOEMY», T. €. K
aHTUTEHaM COOCTBEHHBLIX TKaHEH;
HUHIYIIUPOBAHHYIO TOJCPAHTHOCTH K
«IYIKOMY» AHTUTEHY -
qy)KEPOJHBIM  KJIETKaMm, OeJliKam,
HOJII/IcaxapI/IZ[aM, rarTéHaMm 1 I[p.

Kak MMMYHOJIOTHYECKU I
beHomen TOJICPAHTHOCTb
HKCIIEPUMEHTAIBHO 0o0oCHOBaHa
AHTJIMHACKUM HCCIIEI0BATEIIEM

MenoBapom (1953) u  yemnickum
yueHbIM [amekom B 1963 r. Onu

BOCITPpOMU3BOAUIIN COCTOSIHHC
HMMYHOHOFquCKOﬁ TOJICPAHTHOCTH
Ha KHUBOTHBIX B nepuon

BHYTPUYTPOOHOTO  pa3BUTHSI |
HOBOPOXAEHHOCTU. WX  ONbITHI

HOJATBEPANIN TUIIOTE3Y
aBCTPAIMICKOIO MMMYHOJIOTa
bepuera o  TOM, 4TO B
AMOpPUOHATIEHOM Iepuoae

dopmupyercsi  cmocoOHOCTH  He
0TBEYATh HA «CBOW» aHTHUTEHBI.

B HacTosIee BpeMs
YCTAHOBJICHO, YTO TP HOPMAIIbHBIX
(GU3MOJIOTMUECKUX  Ipoleccax B
NEpUOJT BHYTPUYTPOOHOTO Pa3BUTHSI
IPOUCXOJIUT UCTOIIIEHUE
(pa3pylieHue TyTeM  arornTo3a)
KIIOHOB ~ JTUMQOMIHBIX  KIETOK,
CIIOCOOHBIX pearupoBatb c
ayTOaHTUT€HAMH. DnuMUHAIS
TakuX  KIOHOB  T-mumdoruron
OpPOMCXOAUT B TUMyce, a B-

TuM(}OIIUTOB, CIOCOOHBIX
MPOIYLIUPOBATH aHTUTENa K
COOCTBEHHBIM  aHTWUTEHaM,— B

KOCTHOM Mo3re. Hanpumep, B
Tumyce morubaetr 95% TUMOITUTOB
(me3penbix T-KIETOK), CHOCOOHBIX
pacmo3HaBaTh ~ ayTOAHTUTEH B
KoMIuiekce ¢ Mmojekyiramu MHC.
DTO SBJICHHE TOJYYUIIO Ha3BAHUE
OTPHULIATEIILHON CENEKINH KIJIETOK B
TUMYyCe. AHAJIOTHUYHAS  CEJEKIIHS
MMEET MECTO B KOCTHOM MO3T€ IO
OTHONIEHUIO K B-KkireTkam.
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bnaronaps stomy ¢deHoMeHy
UMMYHHasl cucrema MOXKET
mudepeHpoBaTh  «CBOE» U
«IYKOE» u IPOTUBOCTOSATh
UMMYHHOMY CAaMOYHHUYTOXCHHUIO.

[Ipuobperennas
MMMYHOJIOTHUYECKAsI TOJEPAHTHOCTD
—  oTcyrcTBHE  crneuuduyeckoi
UMMYHHOH peakuuu K
qy)KEpOJHOMY aHTUIECHY.

Nunynuposannas
(mpuobpeTeHHasN)
UMMYHOJIOTHUYECKAsI TOJEPAHTHOCTD
MOXET  BO3HHUKAaTb B  J1I0OOM
nepuoJie JKU3HU TP  KOHTAKTe
UMMYHHOH CHCTEMBI (B 4aCTHOCTH,
makpodaros, T- u B- numdonuron)
¢ uyxepogHelM Ar. Opnako

beHomeH MMMYHOJIOTHYECKON
TOJIEPAHTHOCTH jerye BCETO
BOCIIPOU3BECTU B IEPUOJ
AMOPHOHAIILHOTO pa3BUTHS.
NMMyHHass ~ cucreMa  IIPU3HAET
«CBOUM)» AQHTUTEH, KOTOPBIN
KOHTaKTHUPOBAJ c HeHl B

AMOPUOHATILHBINA EPUOJ.
AHTHUreHbl, HHAYLHPYIOLIUE

HMMYHOJIOTHYCCKYIO
TOJIEPAHTHOCTb, Ha3bIBAIOTCS
TOJIEPOT€HAMM. ITonnepxanue

TOJIEPAaHTHOCTH,  BO3HHKIIEH B
SMOpHOHAILHOM WJIM B  JIIOOOM
Apyrom HEpUOJIE, Tpedyer
MIPUCYTCTBUS TOJIEpOreHa B
opranusme. Hampumep, cocrtosHue
TOJICPAHTHOCTH K  YYXKEPOJHBIM
SPUTPOLIMTAM, HHAYLHUPOBAHHOE B
AMOpPHOHATIEHOM nepuoze,
IIPOJOJDKAETCA 0 TEX IMOp, MOKa B
OpraHu3Meé MPUCYTCTBYET JIaHHBIN
Ar. IlpekpaiieHue MOCTYIUICHUS
sToro Ar BeAer K  yTpare

TOJIEPAHTHOCTH.
B (dhopMupoBaHUH
UHIYyLIUPOBAaHHOU
MMMYHOJIOTHYECKOM TOJIEPAaHTHOCTH
Y4acTBYIOT LIEHTPAJIbHBIE
MEXaHU3MBI, CBSA3aHHBIC c

HEIOCPEICTBEHHBIM BO3JEHCTBUEM
Ha UIMMYHOKOMITETEHTHBIE KJIETKH:

. MIOBBILLICHHUE
AKTHUBHOCTH CyIpeccopHbIX T- u B-
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KIIETOK, HEJO0CTaTOYHOCTh
KOHTPCYIPECCOPOB, MPU KOTOPOM
JrHEeTEHUE KJIOHA MepUuepHIeCKUx
T- u B-mumdonuro, NK-kmerok
OCYILIECTBIISICTCS  JUM(OIUTaMu-
cympeccopamu (CD8 T-kierkamu) ¢
TIOMOIIBIO LUTOKWHOB. Posb
WHIYKTOPOB CYIPECCOPHBIX KIETOK
MOJKET UTpaTh AaHTUTCH, BBEICHHBIH
B OpraHusM B Majod  Jo3e
(HM3K0/1030Bast TOJIEPAHTHOCTB);

. OJI0KaIa
3¢ (HEeKTOPHBIX KIIETOK;
. DIIMMUHALIUS

AQHTUTEHOM HWMMYHOKOMIETEHTHBIX
KJIETOK B THMYCE U KOCTHOM MO3Te
(T-u B-Kk71€TOK COOTBETCTBEHHO);

. JIe(EKTHOCTh
npe3eHTalMu AT nrcOananc
nporeccoB  mponudepanuu  H
nuddepernmanum, KOOTIeparuu
KJIETOK B AIMMYHHOM OTBETE;

. KJIOHAJIBHO-
JTeDUITUTHBIN MEXaHH3M,
XapaKTePU3YIOIIUICS

VHUUYTOXKCHUEM  KJIOHA  KJIETOK-
MpeIIecTBeHHUKOB B-nuMdorutos
B MIPUCYTCTBUM H30BITKA aHTHTEHA-
TOJIepOTreHa. Benenue
YY>KEepPOJHOTO AT B 9MOPHUOHATIEHOM
nepuojie MPUBOIUT U K KIIOHATBLHOM
AIUMHUHAIUU T-KJIETOK.
Iepudepuueckue

MEXaHHU3MBI CBSI3aHBI C MTEPETPY3KOM
(ucToleHneM) UMMYHHON CHUCTEMBI
AHTUTEHOM, TTaCCHBHBIM BBEIACHHEM
BbICOKOA()PUHHBIX aHTHTEDI,
JNEHCTBUEM  aHTHHJIUOTHITHYCCKHUX
aHTUTeNn, OJOKamol penenTopoB
AHTUTEHOM, KOMIUIEKCOM «aHTUTCH
- AHTUTEIION.

Knunnueckast
HMMYHOJIOT Hsl.
Aljiepruyeckue
peakuun

B psne cinydaeB BBeneHHE
QHTUIT€HAa B  OpPraHu3M  MOXET

MHAYLIUPOBAThH AHOMAJIBHYIO
TUIIEPEPTUYECKYIO peakuuio,
KOTOpast HOCUT YepThI
[IaTOJIOTMYECKOr0  Ipouecca U
SIBITAETCS PpAMO
IIPOTUBOMNOJIOKHOCTHIO
MMMYHOJIOTHYECKOMI

TOJICPAHTHOCTH. DTa HEOOBIYHAS
dbopma  pearupoBaHHUs, OCHOBY

1J1-2 OIIK-5
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KOTOPOM COCTaBJISIFOT €CTECTBEHHBIE
duznonoruueckue MEXaHHU3MBI,
noJlyunsia Ha3BaHUE ayieprus (OT
rpeu. alios — wuHoOM m ergon —
neiicteue). M3yuaer  amiepruro

CaMOCTOSITeNIbHAS HayKa -
aJJIepProJIOTHs. COOTBETCTBEHHO
AQHTHUTCHBI, BBI3BIBAIOIIHE

aJUIepru4ecKue peakluu, IoaydriIn
HA3BAHHE aJUIEPIEHBI.

I'mnepuyBCTBUTEIBHOCTBIO
Ha3bIBAIOT Ype3MEpHOE WIH
HEa/IeKBaTHOE MPOSIBICHUE PEAKLIMM
npuoOpeTeHHOro MMMyHHTETa. B
OCHOBE  THUIIEPUYBCTBUTEILHOCTH
JEKAT TIOJE3HBIM B HOpME JUIA
OopraHu3Ma MMMYHHBIH OTBET, HO B
JAHHOM  ClIy4ae JIeWCTBYIOIIMMI
HEaJIeKBaTHO, 4YacTO C pPa3BUTHEM
BOCHAJICHUSI U IOBPEXKICHUEM
TKaHEN. Peaxiiuu
TUIEPYYBCTBUTEIBHOCTH MOTYyT
IIPOBOLIMPOBATHCS MHOTUMU
QHTUT€HAaMH, U NpPUYUHBI HUX Y
pa3HBIX NI pa3IuYHBI.
['MnepuyBCTBUTENBHOCTh
IIPOSIBIIIETCS. HE IIPU NIEPBOM, a, KaK
[IPAaBUJIO, JIMIIb MPU MOCIEAYIOLINX
KOHTAaKTaX ¢ aHTUTE€HOM.

Urak, ajuieprus -
MMMYHHas pe€aklMs OpraHu3Ma,
COIPOBOKAAOIIAAC
MOBPEXKACHUEM COOCTBEHHBIX
TKaHEH.

Annepruuyeckue OOJE3HU —
rpynna 3a0ojieBaHUM, B OCHOBE
pa3BUTHSA KOTOPBIX JIEKUT
MOBPEXIACHUE, BbI3bIBAEMOE
UMMYHHOHI peakuuei Ha
HK30T€HHbIE AJIJICPTEeHBbI.

AyToaniepruyeckue
0one3Hu (WM ayTOMMMYHHBIE) —
rpynmna 3a0ojieBaHHI, B OCHOBE

pa3BUTHUSA KOTOPBIX JIEKUT
MIOBPEXKICHHUE, BBI3BIBAEMOE
MMMYHHON peaKkluell Ha aHTUTEHBI
COOCTBEHHBIX TKaHEN
(9HIO0AHTUTEHBI).

Tepmun «@eprus,
O3HavyaroImun U3MEHEHHYIO

PEaKTUBHOCTh OpraHM3Ma-X03siMHa
IIPU €ro NOBTOPHBIX BCTPEYAX C
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«areHToM», BIIEPBBIC ObLT
npemioxked B 1906 r. ¢gon Ilupke
(Piruet) (6e3 pasjescHus
Pa3BUBAIOIIUXCSI npu TOM
MMMYHOJIOTHUECKUX PEaKIHid 0
TUTIAM). CuHOHUMOM IE
0003HaYEHUS
THIIEPYYBCTBUTEIILHOCTH | TUma
TEPMUH aJUIEpTUs CTajl JHIIb B
MOCJICTHUE TOIBI.

[lepron Mexay MEPBUYHBIM
MIOTIaJIaHuEM aJIepreHa B OpraHu3M
U BTOPUYHBIM (IIOCJIE KOTOPOTO H

MIPOUCXOTUT ajiepruveckas
peakuusi)  Ha3bIBAIOT  MEPHOJOM
CEeHCHOUTU3aIuH. [Tepuox
CEeHCUOMIM3auu MOXKET

MpPOAOJIKATECS ~ OT  HECKOJBKHUX
CyTOK JI0 HECKOJBbKHMX HEJeNlb, U
Ja)ke HECKOJIBKO JICCATHICTHH.

B pa3BUTUH aJuIeprudecKoi
peaKHI/II/I BBIIACISIFOT TpI/I craauun.

- B TeueHue MMMYHOJOTHMYECKOU
CTaJud B OTBET Ha aJUIEPreH

o0pazyroTcs AQHTUTCH-
YYBCTBUTCIILHLIC KJICTKHU,
cnenuduyeckue aHTHTEJIA u
HMMYHHBIC KOMILJICKCHI.

- [TaToxumuyeckas cTaaus
XapakTepusyercsi  oOpa3oBaHHEM
MEINaTOPOB BOCIIAJICHUS "

OMOJIOrMYECKH aKTHUBHBIX aMHUHOB,
KOTOpPBIE UT'PAIOT OCHOBHYIO POJIb B
MEXaHU3Me AJUIEPrUYECKUX
peakuui.  CTUMyJIOM K HX
00pa30BaHUIO SABJISIETCS COEAUHEHHE
ajulepreHa ¢ aHTUTENIaMH WU
CEHCUOUITN3UPOBAHHBIMU
auMdorTaMu B KOHIIE
MMMYHOJIOTMYECKOU CTa U

- B Teuenne narodpuznoaornueckon
CTauu NPOSBISIETCS KIMHUYECKas
KapTHHA a/UIEpru4eCcKOM peakiuu.

Kak MIpaBuIIO, KIIMHUYECKHE
IIPOSIBJICHUS aJJIeprun
MOJIUMOP(DHBI.

[lepBas KJaccuukanus

alepruii  Oblma  mpeiokena P
Kykom B 1947 1. B ee ocHOBY ObLI10
MOJIOKEHO BpeMs pa3BUTHUSA
aJUIEPTUYECKON  peakuuu. bpuin
BBIJICJICHBI THUTIEPYYBCTBUTEIHHOCTD
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HEMEJICHHOT O (T'HT) u
3aMeIJIEHHOTO (I'37) THUIIA.
CpaBuenue cBoiicte HT u I'3T
npeacTaBieHo B Tabnuie: CBolicTBa
I'HT u I'3T (o Kyky, 1947)
N3yyenne  MOJEKyISAPHBIX
MEXaHU3MOB aJJIEPTUX TPUBEIO K
cozganuto Jxemnmom u KymOGcom
(Coombs, Gell) B 1968 r. HOBOI
Kkiaccudukauuu. B coorBercTBUU C
HEH DPa3jau4aroT 4eTbIPE OCHOBHBIX
TUIA aJUIepruM: aHapuIaKTUYeCKuit
(I tun), murorokcuueckuit (II Tum),
uMMmyHOKoMITIeKCHBIH (I Tum) wu
onocpefoBaHHbli  kierkamu  (IV
tun). [lepBeie Tpu THIIa OTHOCSTCS
k I'HT, wuerBepteii — k I3T.
Peakiun  mepBBIX TpeX  THUIIOB
OTOCPEIYIOTCS aHTHUTENaMU;
peakiuu YETBEPTOTO —
MPEUMYIIECTBEHHO T-KIeTKaMu H
Makpodaramu. Ha mnpaxtuke oHH
Heo0s3aTeNbHO BCTPEYAIOTCS
MOPO3Hb, MOT'YT COYETATHCS.

HNmmyHoaedpuuuThl.
HNMmyHHBIH cTaTYC.

NmmyHOIeDUITUTHBIMU
cocrossHusimu  (UJIC) HaszwiBaroT
HapyIIeHUsT UMMYHHOTO CTaTyca U
CHOCOOHOCTH K HOPMaJbHOMY
UMMYHHOMY OTBETY Ha pa3HbIC

AQHTUTCHBI. Ot HapyLeHHs
00ycIloBJIeHbl Je(eKTaMu OJHOTO
WIN HECKOJIBKUX 3BEHbEB

MMMYHHOU CUCTEMBI.

B ocHoBy kmaccudpukanuu
UMMYHOJE(PHUIUTHBIX  COCTOSTHHI
MOTYT OBITh IOJIOXKEHBI pa3HbIE
IIPUHIIMIIGL.

I. Ilpexne Bcero, 10
IIPOUCXOXKACHUIO UX Pa3leisiioT Ha
nepsuuHble (BpoxaeHnuesie) UJC u
Bropuunsle NJIC (nmpuoOpeTeHHbIE).
- IlepBHuHBIE 4YacTO CBSI3aHBI C
nedexramu T'€HOB,
KOHTPOJIUPYIOIIHX paboty
OINPEICIEHHBIX 3BEHBEB MMMYHHOMU
CHUCTEMBI. I'eneTnueckn
JETEPMUHUPOBAHHBIE
UMMYHOAE(PUIIUTHBIE  COCTOSIHUS
BBISBJISIIOTCS. B OCHOBHOM Yy JETel
NEepBOro Trojia MU3HU, KOTOpHIE
penKo JOXHBAIOT 10 Troaa 0Oe3
IIPOBEJICHUS] aKTUBHOT'O JIEYEHHSI C

1J1-2 OIIK-5
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3aMelICHHEM BBISIBJICHHBIX
nedeKToB.

- Bropuunbie (npuoOpeTeHHBIE)
UMMYHOAC(PUIUTHBIE  COCTOSIHUS
BO3HUKAIOT B pe3ysbTare
BO3JICUCTBUS (DAKTOPOB BHEIIHEH
cpenbl  Ha  KIETKM  MMMYHHOHU
CUCTEMBI — B CBSI3U C WUH(DEKIHUAMH,

WHBa3HSIMH, OITYXOJISIMH,
CTapeHHEM, O0XKOTaMH, TpaBMaMH,
00JrydeHuem, JeiCTBHEM

(hapMaKOJIOTHYECKHUX CPEICTB H JIp.
. Hpyroit IIPUHLUII
KJaccuukanum
UMMYHOJIC(HUIIUTOB CBSI3aH c
ypoBHEM  nedeKTa  MMMYHHOM
cuctembl, e€ aedexTHoro 3BeHa. B
3aBHCHMOCTH OT YpOBHS jaedexTa
BBIIEIISIOT:
- UMMYHOIC(PUITUTHI,
00yCIIOBJICHHBIE
MPCUMYIIECTBCHHBIM TTOPAKCHHEM
B-3Bena. IIpenmyiecTBEHHbIE
nedexTel B-cuctemMbl MMMyHUTETA
BBISABIISIIOTCS KakK CUHIPOMBI
THIIOTaMMarjio0y TMHEMHAH J5RI0%
araMMarJio0yJIMHEeMHH;
- WMMYHOJEHUIIUTHI,
00yCIIOBJIICHHBIE
MIPCUMYIIIECTBEHHBIM  TTOPAKCHUEM
T-3BeHa  (Hampumep, CHHAPOM
aruIa3uy THMYca);

- KOMOWHUpPOBaHHbIE
UMMYHOAEPUIUTHI. Haubonee
TSKETIBIMU SBIISIOTCS

KOMOMHMpOBaHHbIe naedexTsl T- u
B-cucrem nmmyHurera.

CHuxenue YPOBHS
UMMYHOTTIOOYJIMHOB B CBIBOPOTKE
KpPOBU MOXET KacaThCsi JINOO BCEX
KJIaccoB, JIMOO W30UpaTenbHO —
OJHOTO-JIBYX KJIACCOB. Yacto
HabmrogaeTcs neguuut
cekperopHoro sIgA, ¢ yem ObIBaroT
CBs3aHBI  TpyOBIe HapyleHus
MECTHOM  3alIUThl  CJIM3UCTHIX
obonouek. CrenyeTr yuYuThIBaTh, YTO
OJIMH ¥ TOT € CUHIPOM, HallpuMep,
TUNIOTAaMMAario0yITuHEMUSI, MOXKET
OBITh CIIEZICTBHEM Jle(heKTa pa3HbIX
3BEHbEB HMMYHHOM cCuCTeMbl. B
OJHOM CJIy4ae MNPUYHUHON MOXKET
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obiTh  nedexr B-nmumdponmros, B
JIPYTHUX - nedexT
AHTHUTCHITPEICTABIISIONICH (PYHKIIHH
MakpodaroB, wm gedpexr T-
XEJIIEepOB.

I1. Tpernit MIPUHITATT
KJIacCU(UKAIIUN
UMMYHOJC(PHUIIMTHBIX  COCTOSTHHIA
OCHOBaH Ha aHalu3€ KOHKPETHBIX

MPUYKH ux BO3HHUKHOBEHMS.
HaubGonee 4acTo BBIJICIISIOT
UMMYHOAC(UITUTHI,
00YCJIOBJICHHBIE:

- HApyWIEHHSIMH TYyMOPAJIbHOIO
3B€Ha MMMyHuTeTa (TUIO- U
araMMarJio0yJIMHEMHH U Jp.;

- HapyUIeHUsIMU (QYHKIMHA TUMYca U
KJIETOYHOTO UMMYHMTETA;

- HapylleHUsMHM B  CHUCTEME

(daronuTo3a;

- nedexramu CHCTEMBI
KOMIUICMEHTA;

- HApYUICHUSMHU TJIABHOW CHCTEMBI
THCTOCOBMECTHUMOCTH,

- HapyIICHUSIMHU POAYKITHH

WHTEPJICMKUHOB U T.J1.;
- TSOKEeNIbIMU KOMOWMHHPOBAHHBIMU
HapyILICHUSIMH.

K obuum  nposiBieHUsIM
NC otHOCSTCS:

- UHQEKIIMOHHBII CHUHJIPOM
(THOMHO-CeNTUYECKUE  IPOLECCHI
CBSI3aHbI c HapyLICHUSMH

NpEMMYIICCTBECHHO T'YMOPAJIbHOT'O
HMMYHUTCTA, OIIIOPTYHUCTUYUCCKHUC

BUPYCHBIE, rpuOKOBBIE u
MPOTO30MHBIE 3a00NeBaHUs - C
nedexramu KJIETOYHOT'O
UMMYHHUTETA);

- KEITYTOYHO-KHUIIIEUHbIE
paccTpoicTBa (HapymieHus
BCaChIBaHUS, nedunut IgA,

UHOPEKIUH  KeTYA0YHO-KHILIEYHOTO
TpaKTa);

- OILyXOJIM1 UMMYHHOU CHCTEMBI;

- QJUIEPTUYECKUN U ayTOMMMYHHBIN
CUHAPOMBI (aromuwu,
ayTOMMMYHHBIE  T'€MOJUTHYECKHE
aHEMUHN);

- 4acToe CcOoYeTaHHe C IOPOKAMHU
pa3BUTHSA (pu BPOKIECHHBIX
UMMYHOJEPUIUTAX);
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- TI'SMAToOJIOTHYCCKHUEC HM3MCHCHHUA

(cHIKEHUE KOJIMYECTBA
TMM(OIUTOB W HEUTpOo(UIOB,
703UHODUIHS, aHemus,
TPOMOOIIMUTONCHNUS ).

NmmyHHBI cTaTyc — 3TO

COCTOSIHHE MMMYHHOH CHCTEMBI Yy
JAHHOTO  OOJBHOTO B JIaHHBIN
MOMEHT HCCIICIOBAaHHs, KOTOpOe
OLIEHUBAeTCs c HIOMOILBIO
KOMILIEKCa 1a00paTOPHBIX
nokaszarenei,  XapaKTepU3YHOILUX
KOJIMYECTBO M (DYHKIIMOHAIBHYIO
AKTUBHOCTh  KJIETOK  HMMMYHHOMH
CHUCTEMBI, a Takke (haKTOpOB
Hecneuu(pu4ecKkoil pe3sucTeHTHOCTH
opranusma (/pannuk I'.H.).
NMMmyHHBIT craryc
onpenensieT  3PQPEKTUBHOCTb  H
COIIACOBAaHHOCTh ~ pabOThl  BCeX
CHUCTEM M 3BEHbEB HMMMYHUTETa —

Makpodaros, KOMILUIEMEHTA,
UHTEepP(HEPOHOB, T- u B-
TUMQOIUTOB, TJIABHOM CHUCTEMBI
I'MCTOCOBMECTUMOCTH. His
MOCTaHOBKH JMarHosa
MMMYHOIIaTOJIOIMYECKOTO

COCTOSTHUS MIPOBOJST coop

HMMYHOJIOTUYCCKOTO dHAMHE3a U
IMOCTaHOBKY HMMYHOJIOTHYCCKUX

TECTOB. Moryt TaKxe
OCYIIECTBIATHCS TECTHI IN  VIVO
(KO>KHBIE TECTHI),

PEHTI€HOJIOTHYECKOE HCCIIEA0BAHUE
JTUM(OUIHBIX OPTaHOB (TUMYCA).

IIpu omnpoce omnpenensroT
Haunbosee BEPOSATHBIN
MMMYHOIIATOJIOTHYECKUN CHHJIPOM,
CpeIH 3TUX CUHIPOMOB OCHOBHBIMHU
SABJISIFOTCS IECTh!
-  MH(EKUHOHHBIA CcHUHApPOM; -
aJuIepru4ecKui CUHJIPOM; -
ayTOMMMYHHBII CHUHJIPOM; -
NEPBUYHBIT  UMMYHOAECPUINT; -
BTOPUYHBIA UMMYHOIE(PHIINT;
- MMMYHOIpOJIu(epaTUBHbIN
CUHIPOM.

Ha ocroBanun manaerx BO3
U MHOTOJETHETO  ONbITa IO
W3yYEHUIO HMMYHHOIO  CTaTyca
310poBbIX U 6onbHBIX P. B. IlerpoB
CO3aJl  JBYXOTAllHbIA TMOJIXO0d K
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OLICHKE UMMYHHOI'O cTaryca

l. ITocne BBISBJICHUS
KIMHNYCCKHUX HpI/I3HaKOB
HApYIICHUH TOTO HMJIM WHOI'O 3BCHA
MMMYHHOH CHUCTEMBI UCCIEAYIOT UX
KOJIMYECTBECHHBIC XapaKTCPUCTHUKH,
TaK HAa3bIBACMBIC OpI/IeHTI/IpOBO‘IHBIe
TECTBI  IIEPBOTO  YPOBHSA  JUIA
BBISIBIICHUSI  «TPYOBIX»  J1e(hEeKTOB
¢aroruTo3a, KJIETOYHOIO u
T'yMOpPaJIbHOI'0O UMMYHUTETA!
- ompejaeicHUe aOCONIOTHOTO U

OTHOCHUTEIIEHOTO CoJIepKaHus
auMdonuToB B mepupepUICCKOI
KpPOBY;

- ompezaeneHue koauuectsa T- u
B-nmumdouunros;
- ompeieneHHe YPOBHS
UMMYHOIJIOOYJIMHOB OCHOBHBIX
kiaccoB (1gG, M, A);
- omnpeaeneHue  (arouuTapHOU
AKTUBHOCTH JICHKOLIUTOB;
- ompezeneHue TUTpa
KOMILIEMEHTa (He 00s3aTeNBHO).

I[I. C yuerom anHanuza
pe3ynbTaTOB TECTOB 1  ypOBHA
OIpEeNeNA0T JalbHEHITYI0 TaKTUKY

MMMYHOJIOTHYECKOTO
uccienoBanus.  llpu  Hammuuwm
3HAYUTEIIBHBIX M3MEHEHUN B
UMMYHOIpaMMe clenyer
NEepEeXO/IUTh K 0oJiee CIIOKHBIM, TaK
Ha3bIBAEMbIM AHAIUTUYECKUM
T€CTaM BTOPOTO YPOBHS, KOTOPBIE
MIO3BOJISAIOT YCTaHOBUTH
BBIPaXXEHHOCTh

UMMyHoOJorudeckoro nedekra. K
HUM OTHOCSITCSI TIPAKTUYECKU BCE
METO/bl, C TMOMOIIBI KOTOPBIX
MOXHO OIICHUTh (PYHKIIMOHAIBHYIO
AKTUBHOCTh (baromuTos,
BcriomorarennbHeIX KineTok, NK, T-
u B-knetok.

10.

HNMmyHonpopuiakTuka.
HNmmyHoTEpanus.

NmmyHnompodunaktuka U

UMMYHOTEPAIHUS SIBJISIFOTCS
pasnenaMu UMMYHOJIOTHH, KOTOpPbIE
M3y4aroT u pa3pabaThIBarOT

CIOCOOBbI M METOJIBI CTIeIU(PHIeCcKOM
npodWIaKTUKK, JIEYEHHS U Jua-
THOCTHKH MHQPEKITMOHHBIX "
HEeMH(EKIMOHHbIX  OoJe3He ¢
MOMOIIIFI0  UIMMYHOOHOJIOTHYECKUX

1J1-2 OIIK-5
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Mpenaparos, OKa3bIBAIOIINX
BIUSHUE Ha (PYHKIMIO HUMMYHHOM
CHUCTEMBbI, WJIM JIEUCTBHE KOTOPBIX
OCHOBaHO Ha HMMMYHOJIOTHYECKUX

IPUHLINIIAX.
NmMmmyHOTEpanus - MeTox
JIeYEHus, pu KOTOpPOM

OCYIIECTBIISIETCS. BO3JICHCTBUE Ha
UMMYHHYIO CHUCTEMY: IIOJaBJICHHE
UMMYHHOT'O OTBeTa
(uMMyHOCynIpeccusl), CTUMYJIALUS
OTBETA (MMMYHOCTUMYJISITINSA ),
BOCCTAaHOBJICHHE
UMMYHOIC(UITUTOB
(MMMYHOKOpPEKIIHS).
Nmmynomnpodunaktruka -
croco6 MpeyIpPExRACHUS
MH(EKITMOHHBIX 3a00J1eBaHUit
MyTeM CO3[aHUSl HCKYCCTBEHHOTO
cnenuduyeckoro UMMYHHTETA.
Briaensitor BakUMHONPODUIAKTHKY
(co3maHue aKTUBHOTO WMMYHHUTETa
3a CYyeT BaKUWH, AHTUIEHOB) H
cepornpoduaakTuky  (IMacCUBHBIN
UMMYHHUTET 3a CYET BBEICHHS B
OpraHu3M Creuu(UIECKUX aHTHTENT

- IMMYHOTJIOOYJIMHOB).

OcHOBHYIO poiib B
cneunduyeckoi npoHIaKTHKE
WH(PEKITMOHHBIX 3a00eBaHUM

UMeEeT BaKIIMHOMPO(PHIAKTHUKA.

Bakuunanus. Bakiunanueit
4eJI0BEYECTBO 00513aH0
O.[xennepy, kotopeiii B 1796r.
MOKa3aj, 4YTO MPHUBUBKA KOPOBBEH
ocmbl - BakiuHaus (vaccinum - c
nat. KopoBui) 3¢ddexTuBHa ATA
npopMIaKTUKNA HATypabHOW OCTIBI.
C Tex nop npernaparsl,
UCTIONB3yeMble  JUISL  CO3JIaHUS
AKTUBHOTO UMMYHHUTETA, Ha3bIBAIOT
BaKI[MHAMH.

Nmmynompodunaktuka  u
UMMYHOTEpAIUs TMPUMEHSIOTCS B
cilyyasix, Korja HeoOX0uMo:

a) chopmupoBath, CO31aTh
cnenupuIecKuii UMMYHUTET WIH
AKTUBH3UPOBATH JeSITeITHHOCTD
UMMYHHOUW CHCTEMBI;

0) TMOJaBUTH AaKTUBHOCTH
OTJIETbHBIX ~ 3BEHbEB  HMMMYHHOM
CHCTEMBI;
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B) HOpMalM30BaTh padoOTy
UMMYHHOW CHCTEMBI, €CJIH UMEIOTCSI
OTKJIOHEHUS €e¢ (YHKUUU B Ty WIH
UHYIO CTOPOHY.

Nmmynonpodunaktuka  u
UMMYHOTEPAIUsl HaXOAAT LIMPOKOE
pUMEHEHHE B Pa3INYHbBIX
00JIaCTAX MEIUIMHBI, B TEPBYIO
ouepeb B  NpOQWIAKTUKE U
JIe4YeHUH WHQPEKIIMOHHBIX 00JIe3HEeH,
JIepruid, UMMYHOIIATOJIOTHYECKUX

COCTOSTHH, B OHKOJIOTHH,
TPAHCIUIAaHTOJIOTUH, npu
MIePBUYHBIX u BTOPUYHBIX

UMMYHOACPUIIUTAX U JPYTUX
00JIe3HSIX.

HNMmyHOOHOIOTHYECKHE
npernaparsl HMEIOT CII0KHBII
COCTaB, OTJIMYAIOTCS TII0 CBOEH
PHUPOJIe, CHOCO0AM MONYYCHHS |
MIPUMEHCHUS, L[ETIEBOMY
Ha3HAYCHHUIO. Onnaxo, KaK
YKa3bIBAJIOCH BBIIIE, X 00bEIUHSICT
TO, YTO OHH JCUCTBYIOT WIM Ha
UMMYHHYIO CHCTEMYy, WJIH 4epes
UMMYHHYIO CUCTEMY, WJIH Ke
MEXaHHU3M HX JCHCTBUS OCHOBAaH Ha
UMMYHOJIOTHYECKHX TTPUHIIATIAX.

JleicTByIOIIIUM HayalloM B
WUBIl sBaArOTCS WM aHTUTCHBI,
MOJIyYeHHbIE TE€M WU  HWHBIM
crmocoOoOM, WM aHTHTENa, WU
MUKpPOOHBIE KJIETKU U UX JePUBATHI,
WA OHOJIOTUYECKH  aKTHBHEIC
BEIIIeCTBAa TUIAa UMMYHOILIUTOKHUHOB,
UMMYHOKOMIICTCHTHBIE ~KIIETKH W
Ipyrue UMMyHopeareHThl. Kpome
JICWCTBYIOILIETO Hayana, HBII
MOTYT, B 3aBUCUMOCTH OT WUX
NPUPOJIBI U XapakTepa, BKIIOYATH

CTaOMIIN3aTOPHI, aJbIOBAHTHI,
KOHCEPBAHTHI " apyrue
cyOcraHu, YIIy4IIAOIINE

KayecTBO TMpemnapara (Hampumep,
BUTaMUHBI, aAlITOI€HBbI).

UBIT Moryr mnpuMeHAThCA
[IapEHTEPAIIBHO, [IEPOpabHO,
a’pO30JIBHO WM JPYTHMH CIIOCO-
06aMu, TOITOMYy MM  HPUAAIOT
COOTBETCTBYIOLIYIO JIEKAPCTBEHHYIO
dopMy: CTepwiIbHBIE PAacTBOPHl U
CYCIICH3HH 158071
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IO UIN3UPOBAHHBIE PACTBOPHUMBIE
MOPOILKH ISl UHBEKUUH, Ta0JIeTKH,
CBeuM, a’po3oau u T. . Jus
kaxkaoro MBI yctaHoBIE€HBI CTPOTO
perjiaMeHTUPOBAHHBIE TO3UPOBKU U
CXEeMbl MPUMEHEHMs, MOKa3aHUs U
MPOTUBOIOKA3aHNUS, a TaKXKe
1mo6o4HbIC (P PEKTHI.

OcHOBHYIO poib B

crienuuecKoi poHITaKTHKE

UH(DEKIIMOHHBIX 3a00JIeBaHUI

UMeeT BaKIIMHONIPO(DUITAKTHKA.
Bakuunbl - 3TO

ouomnpenapaTbl, [PUTOTOBICHHBIE
U3 MHUKPOOOB WM WX AHTHUTEHOB,

KOTOpBIC MIPUMEHSIFOTCS TS
POPUITAKTUKHI WH(DEKIIMOHHBIX
3a00JIeBaHUIA. Ha BBECHUE

BAKLIMHBI ~ OPraHU3M  OTBEYAET
(GbOpMHUpPOBAHHEM  HCKYCCTBEHHOTO

AKTHBHOTO UMMYHUTETA,
00yCIIOBIIEHHOT'O BBIPAOOTKOM
AQHTUTENl  WIA  TPHUMUPOBAHHBIX
JTUMQOITUTOB. Cpenun HUX

MHOKECTBO aHTUICHPEAaKTHBHBIX B-
n T- xinerok mnamgaru. CriocoObl

HPUTOTOBIICHHS BaKIIUH
pa3HOOOpa3HBl W 3aBHCAT  OT
MUKpPOOPTaHHU3MOB u ux

AHTUTEHHONW akTuBHOCTU. OOmme
TpeOoOBaHUS, KOTOPBIM  JOJKHBI

YAOBJICTBOPATH BaKIIMHHBIC
npenaparhl: BBICOKAst
MMMYHOT€HHOCTh M CIIOCOOHOCTH
UH/YyLIUPOBATh aKTHBHBII u
HpOI[OJ'DKHTGJ'II:HBIfI HUMMYHUTCT,
HOJTHAs 0€3BpEHOCTD ISt

YyeJI0BeKa; HHU3Kasg peaKTOT€HHOCTb;
CTaOUITBFHOCTD MIPH XPAHEHUH.

CymiecTByeT  psifi  THUIIOB
BaKIIMH —  JKUBBIE,  YOWTEHIE,
KOMIIOHEHTHbIE U CYObEIUHHUYHBIE,
PEKOMOMHAHTHBIE, CHHTETHYECKUE
OJIUTOTENTHIHBIE,
AHTUUAUOTUIIMYECKUE U JIP.

1. Youtsie
(MHAKTUBUPOBAHHBIE) BAKIMUHBI —
ATO BaKIMHHbIE Tpenaparbl, He
coJieprKaliye KHUBBIX
MUKpPOOPraHu3MoB. Bakiuusl MoryT
colepkaTh  IEJIbHbIE  MHKPOOBI
(KOpIyCKyJIbl) - BaKIMHBI MPOTUB
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YyMbl, TPHUIMINA, TOJTUOMHUCITUTHAS
BakKIMHA Coka, a TaKXKe
OT/ICTbHBIE KOMITOHECHTHI
(monucaxapugHasi MHEBMOKOKKOBAs
BaKIMHA) WU WMMYHOJIOTHYECKH
akTHBHbIC  (Qpakuuu  (BaKIMHA
IIPOTUB BUpyca remnarura B).

2. JKusbie
aTTCHYUPOBaHHBIC (OCJIA0JICHHBIC)
BaKIMHbl. OTU BaKUHUHbI HMMEIOT
HEKOTOpBIC MPEHMYIIECTBA TEPE]
yOUTBIMHU. Onu MOJIHOCTBIO
COXPAHSIIOT aHTUTCHHBIM  HabOp
MUKpPOOPTaHu3Ma M OOECHeUHBaIOT
Oonee  AJMUTENBHOE  COCTOSIHUE
crienuuiecKoi
HEBOCTIPUUMYHBOCTH. KuBbie
BaKIIMHBI MPUMCHSIOT TUTST
npoUIaKTUKH MOJIMOMHEITUTA,
TYISIpeMHUM, Opyreies3a, KOpH,
KENTON JTUXOPAJIKH,
SMUJIEMHYECKOTO MTAPOTHTA.

3. KommoHeHTHBIE
(cyObeTMHUYHEIC) BaKI[UHBI
COCTOSIT M3 TJIABHBIX (MaKOPHBIX)
AHTUTECHHBIX KOMIIOHCHTOB,
CITIOCOOHBIX obecreunTh
IIPOTEKTUBHBI MMMyHUTET. HMMnu
MOTYT OBITb:

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

AQHTHUTEHBI, pubdocomanbHbIe
AQHTUTEHBI);

- aHaTOKCHHBI -
Ipernaparsl, coJepaKalye

MOIU(DUIIMPOBAHHBIE XUMHYECKUM
MyTeM 9K30TOKCHHBI, JIUIICHHBIC
TOKCHYECKHUX CBOMCTB, HO
COXpaHUBIIINE BBICOKYIO
AHTUTEHHOCTb U UMMYHO-T€HHOCTb.
Ot mpenaparbl  00eCreYnBaloT

BBIPaOOTKY AHTUTOKCHUYECKOTO
MMMYHUTETA (aHTUTOKCHUYECKUX
aHTUTEI - QHTUTOKCHHOB).

Haubonee mupoko HCIONB3YyIOTCA
TUGTEPUMHBIE U CTONOHAYHBIN
AHATOKCUHBI. AKJIC —
aCCOIIMMPOBAaHHAs KOKJTIOIITHO-
T TEepUHHO-CTONOHAYHAS
BaKLMHA.

- cyObeTMHUYHBIE
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BaKIMHBI. BakiuHy MpOTHB BHpyca
renaTuTa B TOTOBSIT u3
MMOBEPXHOCTHBIX 0eNKOB
(cyObeauHUI]) BUPYCHBIX YAaCTHII
(HBs anTuren). B nacrosiiee Bpems
3Ty  BakUMHY  MOJIydYyalOT  Ha
PEKOMOMHAHTHOM  OCHOBE - C
MOMOUIBIO JIPOXKKEBBIX KIETOK C
mia3Muion, koaupyromeit  HBs
AHTHUTEH.

4. PexomOuHaHTHBIE
BakMHbl. C TMOMOIIBIO METOOB
TE€HHOU WHXXCHEPUU ICHBI,
KOHTPOJIMPYIOILIME CHHTE3 Haubosee
3HAYUMBIX UMMYHOTCHHBIX
JETePMUHAHT, BCTpaWBalOT B
CaMOPETUTHIAPYIOIIHECS
TCHETUYCCKUE CTPYKTYPBI
(TuTa3MuIBI, BUPYCHI). Ecim
HOCHUTEJIEM (BEKTOPOM) SIBJISIETCS
BUPYC OCHOBAaKIMHBI, TO JaHHAA
BakllMHAa OyaAer B  OpraHmsme
UHAYIUPOBAaTh  MMMYHHUTET  HE
TOJIBKO TIPOTHB OCIIBI, HO M TIPOTHB
TOr0 BO30yAWTENs, Yeld TeH ObLI
BCTPOEH B ero reHom (eciu ren HBS
aHTHUTEHA - MPOTHUB BUpPYyCa renaTuTa
B).

Ecnu BekTOopom  siBhsieTcs
Ia3Mua, TO TPH Pa3MHOKCHHUH

pe-KOMOMHAHTHOT O KJIOHA
MHUKpPOOpPraHu3mMa (mpoxxeit,
Harpumep) HapabaTtbIBaeTcs

HEOOXOIUMBIM aHTUTEH, KOTOPBIA U
UCTIONB3YETCSl B JajbHEHIIEeM JUis
MIPOM3BOJICTBA BAKIIMH.

5. CuHTETHYECKHE
OJIMTOTIENITHIHEIE BaKIIMHBI.
[IpuHIMIIBI UX KOHCTPYHMPOBAHUS
BKJIIOYAIOT  CHHTE3  MEITHIHBIX
MOCIIEIOBATEIILHOCTEMH,
obOpazyromux ATIUTOTIBI,
pacro3HaBaeMblie
HEHTPATU3YIOIUMA aHTUTEIIAMHU.

6. Kaccernrbie 158) 071
OKCIO3MIIMOHHBIE  BaKIMWHEL. B
KaueCTBE HOCHUTENS HCIOJb3YIOT
OeNKOoBYIO CTPYKTYpY, Ha
MOBEPXHOCTH KOTOpOU
HKCIIOHUPYIOT (pacnonararot)
BBCJACHHBIC  XMUMUYECKUM  HIJIH
TCHHO-WHXCHEPHBIM yTeM
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COOTBETCTBYIOIINE OTMPECIICHHBIC
AQHTUTCHHBIC ICTCPMHUHAHTBHI.

7. JIumocomasibHbIE
BakMHbl. OHHM  TPEACTaBISIFOT
Cco00OM KOMILICKCEI, COCTOSIIHUEC H3
AHTHTCHOB u U0 UITEHBIX
HOCHUTEJIEH (mpumep -
dbochomunuapl).  MMMyHOTeHHBIE
JTUIOCOMBI  Oonee 3P PeKTHBHO
CTHUMYJIUPYIOT BBIPAOOTKY aHTHTEI,
nponudpepannio T-mumMpounuToB H
cekpenuro umu NJI-2.

8. AHTUMIUOTUTINYECKUE
BaKIUHBL.  AHTHHIUOTUIIHYECKHUEC
aHTHUTENIA COJEPKAT «BHYTPECHHUI»

cnenupuyecKuii OPTpPET
AHTUTECHHOU JIETEPMHUHAHTHI.
[Tonyuarot MOHOKJIOHAJIBHBIE

AHTUUJUOTHIIMYECKHE  aHTUTEa,
coJepKale «BHYTPEHHUH 00pa3»
IPOTEKTUBHOTO aQHTUTCHA. B
HACTOsIIIee BpEeMs B HAIICH CTpaHe
HOPOU3BOIUTCS 7  aHATOKCHHOB,
okosi0 20 TNpPOTUBOBUPYCHBIX H
oonee 20  aHTHOAKTEpHATBHBIX
BakuuH. YacTh W3 HUX SBISETCS
aCCOLMMPOBAHHBIMU - T.C.
coJIepKalIuMHU AQHTHUTEHBI
pasNMYHBIX  BO30yAMTENeH, WU
OJTHOTO, HO B Pa3IMYHBIX BapHaHTaX
(KOPILYCKYJISIpHBIE U XUMHUECKHE).

. B 3aBucumoctn ot
KOJINYEeCTBA AHTUIE€HOB  T'OTOBST
MOHO-, IH-, TpH-, TeTpa- WIH
MOJIMBAKIMHBI. Hcnonb3yror
KOMOMHHMpPOBaHHbIE (U3 HECKOJIBKUX
pa3IMYHBIX OaxTepHii) "
acCOLIMMPOBAHHbIE BaKIIWHBI,
COCTOAIINE U3 YOUTHIX OakTepuil u
AHATOKCUHOB (Hanpumep,
XUMHUYecKas copbupoBanHas TH)O-
napaTu(dO3HO-CTOIOHIUHAS
BaKIIMHA).

AHaTOKCHHBI  (TOKCOU/bI)
(an — orpunanue, tOX0 — OTPABIISIIO)
— 9TO  TpemapaTtel,  KOTOpHIE
NOJy4aloT M3  OakTepHalbHBIX
HK30TOKCUHOB. OHHU  MOJHOCTBIO
JIMIIEHBl TOKCUYECKUX CBOMCTB, HO
COXpaHSIOT UMMYHOT€HHOCTh. [Ipu
BBEJICHUU B OPraHU3M HHAYLHPYIOT
BbIPAa0OTKY MMMYHOIJIOOYJIMHOB —
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AHTUTOKCUHOB. MeToJl moaydeHus
aHATOKCHMHA mpemioxuna B 1923 r.
(dpaHIy3cKkuii yaeHblii PamoH.

5.2. Pa3zgesibl AMCHUIJIMHBI H TPYA0EMKOCTDH MO0 BHAaM YuyeOHOH padoThl

No HaumenoBanue pazzaena Buasl yueGHoi paboThl, Hac. Bcero
pasznena T CLUATUIMHBI qac.
ayaAuTOpHAast BHEAYAUTOpPHAs
J | I3/ C |JI3
KII3
CPO
1. Nmmynuter. Buibl UMMyHUTETA. 2 6 -] - 6 10
BpoxieHHbIli UMMYHUTET.
Hecnennguueckne GpaxTopsl
BPOX/IEHHOI'0 UMMYHHTETA.
2. NmmyHHas cucrema. 2 4 - - 4 10
VIMMYHOKOMIIETEHTHBIE KIETKH.
3. Anturensl. Knaccuduxanusi. 2 8 - - 4 14
Bunwl. CoiicTsa.
4. DOHJ0TeHHbIE UMMYHOPETYJISTOPBL. 2 4 - - 4 10
['ymopanbHbIii U KIIETOYHBIN
VMMYHHBIN OTBET.
5. Amntutena. Knaccor 1 2 - | - 4 7
MMMYHOTJIOOYJIMHOB.
6. Cepostoruveckasi JMarHoCTUKa 1 4 - - 4 9
MH()EKIMOHHBIX O0JIE3HEH.
7. NMMyHOOTHY€ECKast TaMSTh. 2 6 - - 4 12
NmmyHoNornueckas
TOJIEPAHTHOCTb.
TpaHcIIalleHTapHBbIN,
MPOTHBOOITYXOJIEBBI UMMYHUTET.
8. KnnHnyeckass HIMMYHOJIOTHSI. 2 6 - - 6 14
Anepruyeckue peakium.
AyTOMMMYHHbIE PEAKIIUU U
3a00J1€BaHHU.
9. Nmmynoneduutel. MeTozs 1 4 - - 4 9
WCCIIEIOBAaHHSI IMMYHHOTO
craryca.
10. NmmyHonpodunaktuka. 1 4 - | - 4 9
[IpuHIUIIEI UMMYHOTPOITHOU
Teparuu.
HUTOI'O: 16 | 48 | - | - 44 108
5.3.  Temarunueckui mjiaH JeKI Uil
Ne Pazngen nucumimHe TemaTuka JIeKIHit KoauuectBo
pasz 4acoB B CEMECTpE
ena Vi
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NvmyHnuTer. Buasbl

JI 1. BBenenue B UMMYHOJIOTHIO.

HUMMYHHUTeETA. NmMmyHuTeT. Buasl utMMyHHTETA.
BpoxneHHbrit Bpoxxnennsiit uMmyHuTeT. COBpEMEHHBIE
HMMYHHTeET. IpeJCTaBIeHUs O (pakTopax KJIETOYHOIO U
Hecneunguueckue TYMOPAJIbHOTO UMMYHUTETA.
dakTopsI
BPOKIEHHOI'0
HMMYHHTETA.
Nmmynnas cucrema. | JI.2. IMmmyHHas cucrema, CTpoeHUE, 2
HNmmyHokommneTeHTH | GyHKUMU. VIMMYHOKOMIIETEHTHBIE
ble KJIeTKH. kieTku. [Iponcxoxnenue u
muddepennupoBka T u B mum§onuTsr.
IToHsTHE O MapKepax.
AHTHUI€HBI. JI.3. Anturensl, cBoiictBa. MukpoOHbIe 2
Kaaccnpukanus. AQHTUTE€Hbl. AHTUT€Hbl MUKPOOPTraHU3MOB.
Buasbi. CoiicTBa. AHTHTI€HBI TJIABHOT'O KOMILIEKCA
IMCTOCOBMECTUMOCTH.
JH/I0TeHHbIE J1.4. 'ymopasibHBIN U KJIIETOUHBIN 2
HMMYHOPEryJasiTopbl. | UMMYHHBIN OTBET. | OpDMOHBI U MEIUATOPHI
I'ymopanbHbIil 1 MMMYHHOH CUCTEMBI.
KJIETOYHbI HMMYHBIH
OTBeT. JI.5. AuTHTENa, KiIacchl 2
AnTHTesna. Kinacent MMMYHOTTIOOYJIMHOB, HX XapaKTePUCTUKA.
UMMYHOII00yuHoB. | IIpuKnagHas MMMyHOIOTHS.
Ceposornyeckue MeTo/bl UCCIEA0BaHNU.
CepoJjioruueckast
AUATHOCTHKA
HH(pEeKIHOHHBIX
0os1e3HeN.
Nmmynonoruueckasi | JI.6. OcoGeHHOCTH HIMMYHHOTO OTBETA IIPU 2
NaMATh. Pa3IM4YHBIX COCTOSTHUAX. IMMYyHHBIN
OcodenHocTu OTBET NpH OaKTEPUATLHBIX, TPOTO30MHBIX,
HMMYHHOTI'O OTBETA I'PUOKOBBIX M BUPYCHBIX MH(EKLIUSAX.
NPH Pa3IuYHbIX NMMyHONOrHY€ecKast maMsTh.
HH(PEKIUsAX. HMMMmyHONIOrM4Y€ecKas TOJIEPaHTHOCTD.
HNMmyHoJI0rHMYecKast TpaHCIUTaHTaLIMOHHBIN U
TOJICPAHTHOCTD. IIPOTUBOOITYXOJIEBBI UMMYHHUTET.
TpancnianeHTapHbIi
HMMYHHTET.
IIpoTuBOONMYyXO0/IEBBIH
HMMYHHTeET.
Kiaununyeckas JL.7. UMmMmyHOTIATOTOTHSL. 2
HMMYHOJIOTHSI. HNMMmyHOIOrMYecKast
AJllepruyeckue TUIEPYYBCTBUTEIBHOCTD (QJIJIEPTHS).
peaKkuuu. AyTOMMMYHHBIE pEaKkIH U 3a00JIeBaHusl.
AyTOMMMYHHBIE
peaKkunu u
3a00/1eBaHMsl.
NmmyHoaedpuuursel. JI.8. UmmyHHBIH cTaTyc. BpoxeHHbIe U 2
MeTtoasbl pHOOpETEHHbIE UMMYHOAEPUITUTHI.
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HCCJIeI0OBAHNS MeTo/ 11 BEISIBJICHHS i KOPPEKITHH.
HMMYHHOI'O cTaTyca.
10. | IlpuHIHNBI OcCHOBBI UMMYHOTIPO(UIAKTUKA U
HMMYHOTPOIIHOI UMMYyHOTepanuu. IMMyHOMOTy IS TOPHI.
Tepanuu.
HNvmyHonpodunakTu
Ka.
UTOI'O: 16
5.4. TemaTruyeckuii NJIaH NPAKTUYECKUX 3aHATHH
No | Paznen TeMarnka npakTUYECKUX 3aHITUH Dopmbl Konunuect
pa | AMCIMILTAHBI TEKYILEro | BO YacOB B
3- KOHTpPOJISI | ceMecTpe
ne Vi
na
1. | Ummynurer. [13.1. «MMmyHuTeT. Bugsl UMMyHHUTETaY T 2
Busi [13.2. «KneTounsie (hakTOPbI BPOKAECHHOTO C,C3 2
UMMYHHTETA. nMMyHHTeTa. DaronuTos3»
BposxeHHbIin [13.3. «BpoxaeHnubii UMMyHUTET. DakTOPBI C,C3 2
AMMYHUTCT. BPOXXJICHHOI'O HMMYHHTCTAa»
Hecnenuduuecku
e GaxTopsl
BPOKIACHHOTO
UMMYHHTETA.
2. | NmmynHas [13.4. «JIumdonanas cucrema C,C3 2
cucTtema.
NMMyHOKOMITIETE
HTHBIC KJICTKH.
I13.5. «IMMyHOKOMIIETEHTHBIE KJIETKN» C,C3 2
3. | AHTUTEHEL [13.6. «AHTHUTEHBI, KJIacCU(DUKAIINS, BUIBI, C,C3 2
Knaccudukanus. | cBoiicTBa»
Buner. CeoiictBa. | I13.7. «AHTUTEeHBI MEKPOOPTaHU3MOBY C,C3 2
I13.8. «AHTUTEHBI OpraHU3Ma YEeIIOBEKa» C,C3 2
113.9. «<AToroBoe 3aHsiTHE MO TEMAM T, C, C3 2
1-8»
4. | DHIOTEHHBIE [13.10. DHIOTEHHBIE UMMYHOPETYJISITOPHI. C,C3 2
UMMYHOPETYIATO | ['OpMOHBI, IUTOKUHBI, KX POJIb B UMMYHHUTETE.
pBIL. ArnonTo3.
I'yMopaibHbIN U - =
KITETOYHEL I13.11. FvaopanLHLH/I W KJIETOYHBIN C,C3 2
UMMyHBI oTBer. | AMMYHHBIH OTBET.
5. | AHTHTEIIA. I13.12. AHTHTENA. Kiaccrr | C, C3 2
Knaccst MMMYHOTIJIOOYJIMHOB.
UMMYHOTTIOOyIINH
OB.
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6. | Ceponornueckas | [13.13. Knaccuduxarus cepoiornaeckux C, IIp, C3 2
arHOCTHUKA peakuuii. Peakius arrnoTuHaImu, ee
UHQEKIMOHHBIX | BapHAHTHL. Peakiyuy npenunuTanim,

Ooe3HeH. BapHUaHThl. Peakuuu nu3uca, BApUAHTHIL.
[13.14. Ceposioruueckue peakiuu ¢ METKOU C, IIp, C3 2
antureHa wm anturen (PUO, UOM, PUM).
I13.15. HToroBoe 3ansitue nmo remam 10-14, T, C,C3 2

7. | Ummynonoruueck | [13.16. UMMmyHonoruueckas namsirs. Pasimmuus | C, C3 6
ast MaMsATh. [EPBUYHOIO U BTOPUYHOTO UIMMYHHOT'O OTBETA.

OcoOenHoctu Oco06eHHOCTH UMMYHHOT'O OTBETA MPH
UMMYHHOI'O pa3nUYHbIX HHPEKIUAX, BI3BAHHBIE
OTBETa IIPU OakTepHus MU, BUPyCaMH, rpubamu,
Pas3InYHbIX IPOCTEHIIMMU

UHPEKIHUIX. [13.17. UmMmMyHODOrMY€ECKas MaMsITh.
HNmmyHonoruuec- | UMMyHosoru4eckas ToJIepaHTHOCTb.

Kas TpaHCIUIaleHTapHBIN, IPOTUBOOITYXOJIEBBIN
TOJIEPAHTHOCTb. UMMYHUTET.

Tpancmmanenrap | [13.18. IIpoTuBOONMYXO0I€BBIil HIMMYHHUTET.
HBIl IMMYHUTET.

IIpotuBoomyxomne

BbIi UMMYHUTET.

8. | Knuanyeckas I13.19. Anneprudeckue peakuuu. Mexanusmer | C, C3 2

UMMYHOJIOTHSL. Pa3BUTHS AJUNIEPTUUECKUX PEaKLU.
Annepruueckue Knaccugukanus anieprudeckux peakuuii no
pEaKIHH. Jlxenny u Kym6cey.
Ayronmmynnsie | I13.20. MndexkunoHHas aeprs. C C3 2
peakuuu 1 Annepruueckue peakuuu IV tuna. [Tpunnumns
3a00JIeBaHUA. JTMarHOCTHKH aJlJIEpruuecKux 3a00eBaHuil.
I13. 21. AyTouMMYHHBIE peaKIuy U 2
3a0osieBaHus. AYyTOAHTUTEHBI. AyTOaHTUTENA.
[TpuHIMIBI AMATHOCTUKU U T€paNuu
ayTOMMMYHHBIX 3200JICBaHMII.

9. | Ummynonedpunut | [13.22. Metoas! uccneoBaHUsI IMMYHHOTO C,C3 2
bl. Meroasl craryca. [lepBuuHbIE U1 BTOPUYHBIE C,C3
UCCIIEI0BaHMS UMMYHOJIeUIUTHL. MeTO/bl TUarHOCTUKHU U
UMMYHHOTO KOPPEKIIUH UMMYHOIE(DUITUTOB.
cTaryca.

10. | [TpuHIHTIET [13.23. IIprHIMnsr uMMyHOTponiHOM Tepamnu. | C, C3 2
UMMyHOTponHOH | IMMyHONpoduIakTHKa, ”MMYHOTEpAITHs.

TEparnuu.
HNmmyHomnpoguna
KTHKA.
I13.24. UToroBoe 3ausarue o Temam 16-23. T, C, C3 2
HUTOI'O: 48

5.5. YueOHO-MeTOAMUYECKOe 00ecnieyeHne JJIs1 CAMOCTOATEIbHOI padoThl 0 AMCHHUIIJIMHE

5.5.1. CamocrosiTesibHasi padoTa 00y4yaroierocs no AUCHUNInHe
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Ne Paznen HaunmenoBanue pabot Tpyno- ®opMbl
n/n JUCLUILIAHEI €MKOCTb | KOHTPOJIS
(dac)
1. 3anosHeHHe B pabouel TeTpaau 2 CP
OCHOBHBIX TEPMHUHOB pa3jieia; U3yueHHUs
y4eOHOM W HAy4YHOH JINTepaTyphl
[ToAroTOBKM K MPaKTUYECKUM 3aHATHIM
- 3aM0JIHEHNE B pabouelt TeTpaau
VivMyHHTT, OCHOBHBIX TEPMUHOB pa3/ielia; H3y4eHus
Biter y4eOHOI U Hay4YHOM JUTEepaTyphl.
[ToaroroBka K MPakKTUYECKUM 3AHATUAM - 4 C,P
UMMYHHTETA. .
D 3all0JiHeHHe B paboueil TeTpaau
OCHOBHBIX PUCYHKOB 1 TEPMUHOB
UMMYHMUTET.
paznena Buael IMMyHHUTETa; H3Y4CHHUS
yueOHOW U HAyYHOU JIUTEPATYPBHI.
PaboTa ¢ 31eKTpOHHBIMU
00pa30BaTelbHBIMU pECYpCaMH,
pa3MEILICHHBIMU B 3JIETPOHHOMN-
uH(popmannonHou cucreme AI'MVY
2. NmmynHas [ToAroTOBKM K NPaKTUYECKUM 3aHATHUSIM- 4 C,P
CUCTEMA. 3aroyHeHne B paboueil TeTpaau
VIMMyHOKOMIIETE | OCHOBHBIX PUCYHKOB U TEPMHHOB
HTHBIE KJIETKH. pazznena ImMmmyHHas cuctema;
pedepaTUBHBIE COOOIICHUS 110
MMMYHOKOMIIETEHTHBIM KJIETKaM;
PaboTa ¢ 31eKTpOHHBIMU
00pa3oBaTeNIbHBIMHU pecypcami,
pa3MEIICHHBIMU B 3JIETPOHHOMN-
uH(popmanmonHou cucreme AI'MVY
3. | AHTHUTEHBI. [ToAroToBKM K NPaKTUYECKUM 3aHATHAM- 4 C P
Knaccudukanus. | 3anonHeHue B pabouel TeTpaau
Bunel. CBolicTBa. | OCHOBHBIX PUCYHKOB U TEPMHHOB
paszzena; peepaTUBHbIE COOOIIEHHUS 110
TeMaM: «AHTUreHsl. Kinaccupukausy».
Pabora ¢ 35eKTpOHHBIMU
00pa30oBaTeIbHBIMU PECYpPCaMH,
Pa3MEIEHHBIMU B 3JIETPOHHOM-
uHpopMannoHHoM cucteme JJIMYVY.
IToaroroBka Kk KOHTPOJILHOM padoTe U
TeCTHPOBAHHUIO.
4, OHIOTECHHEIE [ToaroToBKH K MPAKTUYECKUM 3aAHATUAM 4 C,P
MMMYHOPETYJISATO | - 3all0JIHEHHE B pabodel TeTpaau
PBL. OCHOBHBIX TEPMHHOB pa3jena
I'ymMopanbHblii 1 | DHAOTEHHBIE UMMYHOPETYJISTOPBI.
KJIETOYHBIN N3ydenus yueGHOM U HayYHOM
UMMYHBIN OTBET. | JINTEPATYPHI.
S. Pabora ¢ 35eKTpOHHBIMU
AHTHuTENA. 00pa3oBaTeIbHBIMU PECYpPCaMH,
Kitaccerr pPa3MEIEHHBIMU B 3JIETPOHHOM- 4
UMMYHOTJI00yn | uHpopMannoHHOM cucteme JJIMYVY.
HOB
6. | Ceponoruueckast | IloaroToBku K NpakTHYECKUM 3aHATHIM 4 C P
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IIMArHOCTHUKA
MH(EKITMOHHBIX
OoIe3HEN.

- 3aM0JIHEHHE B paboueil TeTpaau cxem
OCHOBHBIX CEPOJIOTUYECKUX U
MMMYHOJIOTMYECKUX PEaKIUi
UCHOJIb3YEMBIX JUIsSl TUarHOCTUKU
MHQPEKIMOHHBIX 3a00JICBaHUN.
N3yuenuns yueOHON 1 HAydYHOH
JIUTEPATYpPHI.

Pabota ¢ 351eKTpOHHBIMU
00pa30BaTeIbHBIMU pecypcami,
pa3sMEeIECHHBIMU B 3JIE€TPOHHOM-
uHpopMannonHoi cucreme JJI'MYV.
IHoaroroBKa K KOHTPOJILHOM padoTe U
TeCTHPOBAHHUIO

NmmyHonorunuec
Kasl TaMsATh.
Nmmynonorunuec
Kast
TOJIEPAHTHOCT.

[ToaroToBka K MpakKTUYECKUM 3aHATHSM -
3aIoJIHeHUE B pabouell TeTpaau
PHCYHKOB U TEPMHHOB pazjelia
«MIMMyHOMIOTHYECKAsI TAMSITEY;
U3y4yeHHs yueOHOH U HayqHOH
JUTEPaTyphl; IOATOTOBKA pedepaToB 10
temaM M «/MMyHOJIOrHUecKas
TOJICPAHTHOCTB.

PaboTa ¢ 311eKTpOHHBIMU
00pa30BaTEIbHBIMU PECYPCAMH,
pa3sMEeIEeHHBIMH B 3JIE€TPOHHOM’ -
uH(popmannonHou cucreme AI'MVY

C P

Knuanyeckas
MMMYHOJIOTHSI.
Annepruyeckue
peakIuu.

[ToaroToBka K MpakKTUYECKUM 3aHATHSM -
3aIoJIHeHUE B pabouell TeTpaau
OCHOBHBIX PUCYHKOB U TEPMHHOB
paznena «KnnHUYecKass *UMMYHOJIOTHSL.
Annepruueckue peakiumn»; U3y4eHus
yueOHOW U HAyYHOU JIUTEPATYPBHI.
Pabota ¢ 31eKTpOHHBIMHU
00pa30BaTEIbHBIMU PECYPCAMH,
pa3sMeIEeHHBIMH B 3JI€TPOHHOM -
uHpopmanmonHou cucreme AI'MVY

C P

NmmyHnonepuu
Tbl. IMMyHHBIH
cTaryc.

[TonroroBka K NpakTUYECKUM 3aHATHUAM -
3aloJiHeHHe B paboueil  Terpaau
OCHOBHBIX DHCYHKOB M  TEPMHHOB
paszzaena «MeTtonanl HCCIIETOBAHUS
UMMYHHOI'O cTaryca.
NMMyHOIEPUITUTB»; U3YUeHUs yueOHOM
Y HAy4YHOU JIUTEpPaATYpBHI.
Pabota c
00pa3oBaTeIbHBIMU pecypcam,
pa3MeleHHBIMU B 3IIETPOHHOM-
uHpopmalmonHou cucteme JJI'MYV.

3JIEKTPOHHBIMU

C P

10.

Nmvmynonpodr
aKTHUKa.
NmMmyHOTpOITHAA
Tepanus.

IToAroTOoBKA K MPAKTUYECKUM 3aHATUAM -
3alloflHeHWe B pabodel  TeTpaau
OCHOBHBIX PHUCYHKOB W  TEPMHHOB
paznena «lIpuHOUIIBI MMMYHOTPOITHOM
Tepanuu»;  M3yuyeHuss  y4dyeOHOH U
Hay4YHOU JIUTEPATYPBI.

CP
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Pa6ora c 3IEKTPOHHBIMU
00pa3oBaTeIbHBIMU pecypcamu,
Ppa3sMCIICHHBIMHA B BHGTpOHHOﬁ-
nHpOopMauoHHOH cucteme JJI'MYVY.
IoaroroBKkM K KOHTPOJBLHOW padoTe H
TECTHPOBAHMIO
HUTOIO: 44
[TonroroBka k | [ToBTOpEeHUE U 3aKpeIyieHUEe U3Y4EHHOTO 2 CP

3a4ery Marepuana (pabota C JEKIHMOHHBIM
MaTepuaioM, y4eOHOH JUTepaTypoi);
dbopMynupoBKa BOIIPOCOB;
MpeA3K3aMEeHAIlMOHHbIE
WHUBUTyaJIbHbIC u TPYIIIOBbIE
KOHCYJIBTALIMU C MPENOJaBaTEIeM.
Pabora C ANEKTPOHHBIMU
00pa3oBaTenbHBIMU pecypcamu,
pa3MeIleHHBIMU B 3JIETPOHHOM-
uH(popmanmonHou cucreme AI'MYV.

5.5.2. TemaTuka pedpepaTUBHBIX padoT

Ne | Paspen Tema

1 1 NMMmyHoz0rMs Kak Hayka. 3HaueHue padot .M. MeuHnukoBa.
2 2,3 @DaKTOphl BPOKJECHHOTO UMMYHHTETA.

3 4 AHTUT€Hbl OPTaHKU3Ma YEJIOBEKA.

4 4 OHA0reHHble UMMYHOPETYIISITOPBL.

S) 7 TpaHcriaHTallMOHHBIA UMMYHUTET.

6 8 [IpoTHBOOMYX0IEBBIE HMMYHHUTET.

7 8 Annepruyeckue peakiiui. AHaQUIaKTUYECKUH HIOK..
8 10 NMmyHOIEDUTTATEI.

9 10 AyTOMMMYHHBbIE 3a00JI€BaHMSL.

10 10 NMMyHONIpoduiakTHKa 1 UMMYHOTEpaIusl.

5.5.3. MeToauyeckne yKazaHus JJsi 00y4aOUIUXCSl M0 OCBOEHHIO JUCIHIIMHBI
Janublii  paznen pabodeil mporpaMMbl JUCHUIUIMHBI  pa3paboTaH B KadyecTBe
CaMOCTOATENIBHOIO JOKyMeHTa «MeToaudeckue peKOMEHJAUMM JUIs CTYAEHTa» B BHJE
IPUIOKEHUs K paboueil mporpaMMe AUCIUIIIIUHBL.

V1. OHEHOYHBIE CPEACTBA JJIsA TEKYIIETI'O KOHTPOJISI YCIIEBAEMOCTH
U ITPOMEXXYTOUYHOM ATTECTAIIMM IO UTOI'AM OCBOEHMS
ANCHUITINHBI

6.1. Tekyumuii KOHTPOJIb YCIIEBAEMOCTH
6.1.1. IlepeyeHbp KOMIeETeHIHH C YKa3aHHeM 3TanoB HX (opMuUpoBaHHMS B mpolecce
0CBOCHUs padoyell NPOrpaMMbl AUCHUILIMHBI

No HaumenoBanue pazziena Ko konTponupyemoit ®opMBbI KOHTPOJIA
pasnena | JUCIUTUTMHBI (MOTYIIS) KOMITETCHIINH (UJTU €€
JacTH)
1 2 3 4
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1. Nmvmynurer. Bunbt HJI-1 OIIK-5 C,T,C3
UMMYyHHTETA.
Bpoxnennsiit
UMMYHHTET.

2. NmvmyHHas cuctema. NJI-1 OIIK-5 C,T,C3
MIMMyHOKOMIIETCHTHBIE
KIJIETKH.

3. AHTHTE€HEI. NJI-1 OIIK-5 C,T,C3
Knaccudukanus. Bugst.
CBoiicTBa.

4, OHIOTreHHBIE NJI-1 OIIK-5 C, T,C3,P
UMMYHOPET YIS TOPHI.
I'ymopasibHbIl 1
KJICTOYHBI UMMYHHBII
OTBeET.

5. Amnrturena. Knaccel NJI-1 OIIK-5 C, T,C3,P
UMMYHOTJIOOYJIMHOB.

6. Cepomnorudeckas N/I-2 OIIK-5 C, T, C3
JIMarHOCTHKA
WH(DEKIIMOHHBIX
0oe3HEN.

7. NmMmyHOTOTHYeCKast N/I-2 OIIK-5 C, T, C3
namsitb. OCOOEHHOCTH
MMMYHHOI'O OTBETa IIPU
pa3IMYHbIX UHOEKIUIX.
NMMyHoOIIOrn4eckas
TOJIEPAHTHOCTb.
TpaHcIUTaHTalMOHHBIN
UMMYHUTET.
IIpoTHBOOITYXOEBBII
MMMYHUTET.

8. Knuangeckas NJI-2 OIIK-5 C,T,C3,P
UMMYHOJIOTHSI.
AJiepruyeckue peakiym.

9. MeToab! Hcclle0BaHUS NJI-2 OIIK-5 C, T, C3
MMMYHHOTO CTaTyca.
NMMyHOAEPUITUTHI

10. [TpuHUUMIIBI NJ1-2 OIIK-5 C,T,C3,P
MMMYHOTPOITHON
TEPAINH.
NmmyHOnpodUIaKTHKA.

6.1.2. IlpuMepbl OLIEHOYHBIX CPEACTB JJs TEKYIIEro U Py0esKHOr0 KOHTPOJIs

COBECEJJOBAHHUE ITO KOHTPOJIBHBIM BOITPOCAM

PA3JIEJI 1. AmmyHuTeT. Buabl nmmyHnurtera. Kiierounbie pakTopbl BpOKIEHHOIO
HMMYHHTETA.
Tema 3ansaTus Nel. UMmmyHuter. Buabsl uMMyHuTeTA.
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Koowvl koumpoaupyemorx komnemenyui: W{-1011K-5

1. CoBpeMEHHOE MOHATHE UMMYHUTETA.

2. Bunsl umMmyHuTeTa.

3. Bpoxxnénnslii (BUA0BOI) UMMYHUTET.

4, [Ipuobperénubpii MMyHHTET. BUpl.

5. OcHOBHBIE  OTIMYUS  BPOXKIAEHHOTO M MPHOOPETEHHOTO  BHUJOB
UMMYHHTETA.

6. Kakumu ¢pakropamu ocymecTBisieTcst Hecrienuduyeckas 3anmra opranuzma?
7. Kakue kieTku 001a1at0T GarouuTapHOi CriocOOHOCThIO?
8. Kakosl craguu aromurosa?
9. UTo mpoHUCXOJHUT HA KaXKJIOM dTare GparouTapHoOi peakiun?
10. Yro Takoe He3aBepIIEHHBIN (aronuTo3? 3aBepiéHHbIH?
1. Yro Takoe aromurapHoe uuciao? DaromurtapHslii mokazatens? Kak ux
onpenensor?
12. Kak onpeaensroT HHACKC 3aBEPIIEHHOCTH (haromuTosa?

Kputepun onieHKkH TeKylero KOHTPOJIsi ycleBaeMoCTH
(cobecenoBaHue MO KOHTPOJbHBIM BONPOCaAM):

v «OTIUYHOY:

CryneHT uMmeeT riay0OKHE 3HAHUS Y4YeOHOro MaTepuana MO TeME MPaKTUYECKOTo
3aHATHS, CHOPMYJIUPOBAT TOJHBIA M TPABWIBHBIA OTBET Ha BOMPOCHI TEMBl 3aHATHUS, C
cOOJII0ZICHUEM JIOTHKHM M3JI0KEHUsI MaTepuaia, OKa3blBa€T YCBOEGHUE B3aMMOCBSI3M OCHOBHBIX
MNOHSTUNM MCIONBb3YyEMbIX B PabOTE, CMOI' OTBETUTh Ha BCE YTOUHSIOLIME U JONOJHUTEIbHBIC
Bonpochl. CTyEHT AEMOHCTPUPYET 3HAHUS TEOPETHUYECKOro M MPAKTHMUYECKOTO Marepuala Mo
TEeMe 3aHSATHSI.

v «Xoporoy:

CryneHT moka3aji 3HaHHE Y4eOHOTO MaTepuaia, YCBOUJ OCHOBHYIO JIUTEPATypy, CMOT
OTBETUTH MOUTH TOJHO HA BCE 3aJaHHBIE JIOTOJHUTENbHbIE U YTOUHSIOMNE BONPOCHl. CTyIeHT
JEMOHCTPUPYET 3HAaHUSA TEOPETHMYECKOTO M MPAKTHUECKOro Marepuajia 1Mo TEeME 3aHATHSA,
JIOTTyCKasi He3HaYUTeNbHbIE HETOUHOCTH.

v «Y IOBJIETBOPUTEIBLHOY:

CTy,I[GHT B LCJIOM OCBOMJI MaT€pual IMPAKTUYCCKOTO 3aHATHUA, OTBCTHIJI HC Ha BCC
YTOUHAIOMUE U JOIIOJIHUTCIIBHBIC BOIIPOCHI. CTYI[CHT 3aTPYAHACTCA C HpaBHHBHOﬁ OLICHKOH
HpeﬂHO)KeHHOﬁ 3aga4u, Ja€T HEIOJHBIN OTBCT, Tpe6yIOH.[PIfI HaBOIANIUX  BOIPOCOB
npenoagaBaTeiIA.

4 «HeynoBIeTBOPUTEILHOY:

CTyneHT MMeeT CyLIeCTBEHHbIE MPOOENbl B 3HAHMUSIX OCHOBHOIO y4eOHOro marepuana
MIPaKTUYECKOTrO 3aHATHS, MIOJHOCTBIO HE PACKPBUI COJIEpKAHUE BOIPOCOB, HE CMOT OTBETUTH Ha
YTOYHSIONIME M JOMOJHUTEIbHbIE BOMpPOChl. CTyneHT Ha€T HEBEpHYIO0 OLEHKY CHUTYalluw,
HENPaBWJIbHO BBIOMpAET alroput™m JedcTBuil. HeynoBieTBopuTenbHas OLIEHKAa BBICTABIISETCS
BBIITYCKHUKY, OTKa3aBLIEMYCs] OTBEYATh HA BOIIPOCHI TEMBI IIPAKTUYECKOTO 3aHATHS.

TECTUPOBAHHE
PA3JIEJI 2. UmmyHHas cucteMa. MMMYHOKOMIIETEHTHBIE KJICTKH.
Tema 3ansitus Ned. Jlumpouanas cucrema
Koovl konmponupyemvix komnemenyuu: U/1-1011K-5
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b)
B)
)
1y

A)
b)

1. llentpanbHas 3a7a4ya UMMYHUTETA:
o0ecreyeHre reHeTHUECKON LIEIOCTHOCTH OpraHu3ma
o0ecrieyeHne NPOTUBOMH(EKIIMOHHON 3aIUThI
OTTOP>KEHUE MEPECAKEHHBIX KJIETOK, TKaHEeH 1 OpraHoB
pean3anus 3aporpaMMUPOBAHHON KJIIETOUHOM cMEpTH (aronros3a)
o0ecreyeHre COCTOSHUS TOJIEPAHTHOCTHU K «CBOEMY».

2.IIproOpeTEHHBII UMMYHHUTET XapaKTePU3YeTC .
CHenuUIHOCTHIO
o0pa3oBaHHEM aHTUTEI
(dbopMUpPOBaHHEM UMMYHOJIOTHYECKON MaMsITH
aKTUBalLlMeN YHIOKPUHHON CUCTEMBbI
APUTPOIIOI3OM.

3. K daromuram oTHOCSTCS:
Makpodaru
HelTpodubl

B) Th-mumdoumtsr

I)

NK-kieTku

) B-nmumdonuTsr.

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I

4. K OGaktepunuIHbIM (haKTOpaM KpOBU OTHOCSITCS:
JTU30IIM
C-peakTuBHBIN OeoK
KOMIUIEMEHT
¢bubpuHOTEeH
OeTa-113uHBI

5. Jlumdonoas ocymecTBisercs:
B KOCTHOM MO3re
B CEJIE3EHKE
B JIMM(ATHUECKUX y371axX
B MEWEPOBBIX OJIAMIKAX KUIIEYHUKA
BEPHO BCE NEPEUUCIICHHOE.

6. OcHoBHbIE (QYHKIMH cENU(PUIECKOrO0 IMMYHHOT'O OTBETA:
00pa3zoBaHNE aHTUTEI
HaKOIJICHHE CeHCUOMIIN3UPOBAHHBIX TUM(OIUTOB
IINHOIIUTO3
¢aronuro3
AKTUBAIIUsA 3H)IOKpI/IHHOI>'I CHUCTEMBI

7.Knerouno-rymopainbHasi TEOpUsi HUMMYHUTETa 0O00CHOBaHA:
P. Koxom
N. Me4HUKOBBIM
JI. ITactepom
I1. Dpauxom

) . bepunrom.

A)

8. OcobeHHOCTH BPOXKIEHHOTO UMMYHHUTETA:
pean3yeTcsi TOIbKO JTUM(GOUIHBIMH KIETKaMU
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b) peanusyercs TOIbKO MUETOUAHBIMU KIETKAMHU

B) axTuBupyeTcs TONBKO NpU BO3AECHCTBUM aHTUTE€HA
[') akTuBUpYyeTCs HE3aBUCHMO OT MOMaJaHMs aHTUIeHa
1) dopMupyer KISTKH HIMMYHOJIOTUYECKON MaMSTH.

9. Toll-momo6HbIe perenTopsl pacio3HAKOT:
A) aHTHreHBI BUPYCOB
B) rpymnmbl TUMHI0B MOBEPXHOCTHBIX AHTUTCHOB OaKTEpUit
B) uMMyHHBIE KOMITJIEKCHI
[') yrieBoaHbIC IPYIIbI TOBEPXHOCTHBIX AHTUTCHOB OaKTepUit
1) cymnepaHTHUTEHBI.

10. Koxa, kak nepudepudeckuii OTaea UMMYHHOM CUCTEMBI COJIEPIKUT:
A) JeHAPUTHBIE KIETKU
b) NK-knetku
B) B-mamdonurer
I') xyndepoBckue KiIeTku
J1) Tyd4HbIE KIETKHU.

KpuTepun onieHKH TeKylero KOHTpoJIisl ycreBaeMOCTH (TeCTHPOBaHUe):

4 «Otauunoy»:  100-90%
4 «XopoIoy: 89-70%
4 «Y nOBICTBOPUTEIBLHOY:  69-51%
4 «HeyaoBICTBOPUTEILHOY: <50%
INPAKTUYECKHUE HABBIKA
PA3IJIEJI 1. UmmyHutet. Buabl ummyHnurtera. Kiierounblie pakTopbl Bpo:KIeHHOTO
HUMMYHHUTETA.

Tema 3ansaTus Ne3. Bpo:xkaeHHbI HMMYHUTET. DaKTOPbI BPOKIEHHOTO
HMMYHHTETA.
Koovl konmponupyemvix komnemenyuu: MJ{-1 OIIK-5

1. Metonas HCCIIEI0BAHUS B MMMYHOJIOTUH,
aJIeproJIOTHH

2. OmpeneneHue UHACKCAa OaKTEPUIIUTHOW AaKTHUBHOCTH Koxku. [lpuHnum werona.
HuarHoctuueckass I[IEHHOCTb METOAAa JUIsl ONpENeNieHHus COCTOSAHMS  (PaKTOpoB
HecTeM(PUIECKONH PE3UCTEHTHOCTH KOXKHU U CIU3UCTBIX 000JI0UeK

Kpurepun onieHKH TeKylero KOHTpoJisi yCIeBaeMOCTH
v «Hey1oBI1€TBOPUTETBHON:

CTyneHT He 3HaeT 3HAYUTENbHOM YacTH MPOrpaMMHOTO MaTepuana, JOIMyCKaeT OMNOKH,
HEYBEPEHHO, C OOJIBIINMU TPYAHOCTSIMH BBIIIOJIHAET IPAKTUUECKUE 3aJaHUSI.
v «Y IOBJIETBOPUTEIBHOY:

CryaeHT 3HaeT TOJIbKO OCHOBHOM Matepuani. OJIHaKo, He YCBOWJI €T0 JIeTajeH, JOMyCKaeT
HETOYHOCTH, HEJAOCTAaTOYHO MpaBUIbHBIE (HOPMYIUPOBKH, HAPYIIAET IMOCIEIOBATEIHLHOCTh B
U3NIO)KEHUU TPOTPAMMHOIO MaTepuana; BIaJeeT TOJIbKO MHUHHMYMOM JIa0OpaTOPHBIX
HCCIICIOBAHUI.

v «Xopomoy:
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CTyIeHT TBEPIO 3HAET NPOrpaMMHEIM MaTepHall, [PAMOTHO U 10 CYTH U3JIaraeT €ro; He
JIOIYCKAeT CYINECTBEHHBIX HETOYHOCTEH, OTBeYas Ha BONPOCHL, MPABHILHO IPHUMEHSET
TEOPETUYECKHE IOJOKEHUS NPU PEIICHUW IPAKTUYECKMX BOIPOCOB W 3aJaHMii; BJaeeT
HEOOXOIMMBIMHM HABBLIKAMH U IPUEMAMH MX BBHIIOIHEHHMS.

4 «OTINYHOR:

CryneHT ray0oKo ¥ TBEPAO YCBOMI IPOrPAMMHBINA MAaTEpHall: IOJIHO, IOCIEN0BATENLHO,
IPaMOTHO, JIOTMYHO €ro u3jaraer. IIpy OTBETE TECHO CBA3LIBAET TEOPUIO C IPAKTUKOM; XOPOILO
3HAKOM C OCHOBHOW IJIUTEPATYpOH, OpPHEHTHUPYETCS B BBHIOOpE METOLOB J1IabOPaTOPHOU
JMATHOCTUKY MH(DEKIMOHHBIX OO0le3Hel B 00beMe, HEOOXOOMMOM Ul IPAKTHUECKOM
JEATENBHOCTH Bpaya, yMeeT NMPUMEHSTh 3HAaHHMA B paMKaX M3J1araeMbIX OTBETOB; CBS3HIBAET
ACIEKTHI IIPEIMETA C 3a7a4aMK IPAKTHYECKOTO 3PABOOXPAHEHHS.

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

Annepruyeckue peakiuy. AHAQUIAKTHYECKUN MIOK.
NMMyHOIEDUIHATEL.
AyTOouMMYyHHBIE 3200JI€BaHUSI.

Kpurepun ouenku texkyuiero KoHTpo.s (pegepar):

. Hosu3zna pedeprupoBaHHOTO TeKCTa: Makc. — 20 6amios;

. CrereHb PacKphITHS CYIIHOCTH Mpo0aemMbl: Make. — 30 6ayios;
. OO60CHOBaHHOCTH BHIOOPA HCTOYHUKOB: Makc. — 20 6asios;

. Cobmronenue TpeboBanmii K opopMIIEHHUIO: MaKkc. — 15 6anos;
. I'pamoTHOCTB: Makc. — 15 Gamos.

OuennBanne pedepara:
Pedpepar onenuBaercs mo 100 OamibHOM 1mKanme, Oanbl MEPEeBOAATCS B OLEHKH
YCIIEBaEMOCTH CIENYIOIUM 00pa3oM (Oajulbl YUMTBHIBAIOTCA B Ipoliecce TEKYIIeW OLIeHKU
3HaHWUN IPOrPaMMHOT0 MaTepHuaa):

86 — 100 6amIoB — «OTIHYHOY,
70 — 75 GayoB — «XOpOLIOY;
51 — 69 GanIoB — «yAOBIETBOPUTEINIBHO;

ANER NI NERN

MmeHee 51 Oansa — «HeyJOBIETBOPUTEIBHON.

COBECEJJOBAHU MO KOHTPOJBHBIM BOIIPOCAM IO BJIOKAM
JUCHUTJINHBI

PA3/TEJT 2. UmmyHHas cucteMa. UMMyHOKOMIIETEHTHBIE KJIETKH.
Tema 3ansitusi Ne4. Jlumpoungnas cucrema.
Koowvl koumponupyemvix komnemenyuii: HJ[-1 OIIK-5

1. IlenrtpanbHble U nepupepuyeckre opraibl IMMPOUTHON CUCTEMBI.
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[IpuHIIMTT OpraHU3alii UMMYHHOW CHCTEMBI.
KpoBeTBOpHBIN KpacHbIH KOCTHBIN MO3T. DYHKIIHH.

Tumyc. @yHKIUU.

[Tepudepudeckue opranbl TUMGOUTHON cUCTEMbl. DYHKIIHH.
Kakue k1eTkM Ha3bIBalOT «MMMYHOKOMIIETCHTHBIMUY»?
Xapakrepuctuka u Gy T-mumM¢onuToB.

Kak u rae npoucxoaut nudpepenuuponka T-mumMbornuTos?
Xapakrepuctuka 1 GpyHkun B-mumdonuros.

© oo NoakwN

[EEN
o

. Kax u rae npoucxoaut auddepenunporka B-mumpornuros?
. B uém cxonctBo u paznuuue Gpyukiuit T- u B-mumdonutos?

[
NN

KakoBa poiib aHTUTE€H-TIPEICTABIISIONIUX KIETOK?
Oxapaxkrepusyiite NK-kierku.

= =
> w

Oxapakrepu3yiiTe raMMa-JebTa-TMM(OLUTHI, UX OCOOEHHOCTU U (PYHKIIHH.

Kpurtepun oueHKkH TeKylero KOHTpoJisi ycreBaeMocTu (codeceoBaHue):
«HeynoBlIeTBOPUTEILHOY:

4 3HaHUS: CTYJCHT HE CIIOCOOCH CaMOCTOATENLHO BBIJCISTH TJIABHBIC MOJIOKECHHS B
W3y4EHHOM MaTepualie NUCUUIUIMHBL. He 3HaeT M He MOHMMAET 3HAYUTENbHYI0 WM OCHOBHYIO
4acTh MPOrPaAaMMHOI0 MaTepuasa B Mpejeaax MOCTaBICHHBIX BOPOCOB.

4 VYMeHHs: CTYAEHT HE YMEEeT IPUMEHATh HEMNOJIHbIE 3HAaHUSA K PELICHUIO
KOHKPETHBIX BOIIPOCOB M CUTYalIMOHHBIX 3a7a4 10 o0pasity.

4 HaBbIku: CTYJEHT HE BiaJeeT NPAKTHYECKUMHU HAaBBIKAMH.

«Y 1OBIETBOPHUTEIHLHOY:

4 3HaHUSA: CTYICHT YCBOWJI OCHOBHOE COJIEp)KaHHME Marepuasia JUCIUIUIMHBI, HO
uMeeT TMpoOenbl B YCBOGHHHM MaTepuaiia, HE NPEMSATCTBYIONINE JaJbHEUIIEeMY YCBOCHHIO
ydueOHOro marepuana o aucuuriimHe «MmyHonorusi». MMeer HecucTeMaTH3UPOBAHHBIE
3HAHMS 110 MOJYJISIM TUCUHUIUIMHBL. Matepuan uznaraet ¢parMmeHTapHO, He OCIeA0BaTEIbHO.

4 YMeHusA: CTYIEHT HCHBITBIBAET 3aTPYAHEHMS IPU H3JIOKEHUM Marepuaia Io
MOAYJISIM  JUCHUIUIMHBL  «IMMyHOIIOTHSD. CrygeHT  HemoclieoBaTelIbHO UM HE
CHUCTEMAaTU3UPOBAHO YMEET UCIO0JIb30BATh HEIMOJIHbIE 3HAHUS MaTepraia. CTyJeHT 3aTpyAHsIeTCs
HpI/I HpI/IMCHeHI/II/I 3HaHI/II\/'I, HCO6XOI[I/IMI)IX JJIA peHIGHI/ISI 3a1a4 paSJ'H/ILIHI)IX CI/ITyaIII/IOHHI:JX
THUIIOB, NIPU OOBSICHEHUN KOHKPETHBIX MOHATHH B pa3aenax « IMMyHOIO0THs»

v HaBI)IKI/II CTYJIGHT BJIaA€€T OCHOBHBIMM HAaABBIKAMH, HO z[onycxaeT 0HII/I6KI/I 158
HECTOYHOCTHU I/ICHOJ’II:SOB&HHOﬁ HaquOﬁ TepMI/IHOJ'IOI‘I/II/I 158 HpI/I OTBETAax. CTYJICHT B OCHOBHOM
CIOCOOEH CaMOCTOSITENIBHO TJIaBHBIE MOJIOKEHUS B U3YYEeHHOM MaTepuaie.

«Xopouioy:

4 3uanus: CTYIEHT CIIOCOOEH CaMOCTOSTENbHO BBIICTSATH TJaBHBIC MOJIOKEHUS B
n3ydeHHOM Mmarepuane. [loka3piBaeT 3HaHUS BCEr0 HM3YYEHHOI'O MPOrPAMMHOIO MaTepHalia.
JlaeT moJyiHBIA ¥ NIPABUIIBHBIM OTBET HA OCHOBE MU3YYEHHOT'O TEOPETUUECKOIO U MPAKTUYECKOTO
MaTepI/IaJ'IOB; HC3HAYUTCIIBHBIC OHII/I6KI/I U HCOAOYCTHI l'[pI/I BOCHpOI/ISBe)IeHI/II/I I/I3yquH01"0
MaTepI/IaJ'Ia, onpeneneHHﬂ HOH?ITI/II\/'I JaJI HCIIOJIHBIC, HG6OJ’IBH.II/I€ HCTOYHOCTHU HpI/I HUCIIOJIB30BAHUN
HAy4YHBIX TEPMHHOB.

v YMCHI/ISIZ CTYJIGHT yMeeT CaMOCTOSTCIIBHO BBIICIIATH TJIABHBIC ITIOJIOXKCHHA B
M3YYEHHOM MaTepuase; Ha OCHOBaHMU (PAKTOB W MPUMEPOB 0000IaTh, JENaTh BBIBOIMI,
YCTaHaBIMBATh BHYTPUIIPEAMETHBIE CBsI3U. CTYJEHT yMEET MCIOJIb30BaTh MOJyYCHHbIC 3HAHUS
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Ha NPaKTHKE B BUJOM3MEHEHHOW CUTYalluu, COONIOAATh OCHOBHBIE MPaBUJIa KYJIbTYPhl YCTHOM
pedu, UCTIOIb30BaTh HAYYHBIC TEPMUHBL.

v Hapiku: CryaeHT Bliajgeer 3HAHUSMH BCErO HW3YYCHHOTO MMPOrPAMMHOTO
MaTepuana, MaTepHuan H3jaraeT MOCIeI0BATeIbHO, OMYCKAaeT HE3HAYMTEIbHBIC OIMUOKUA U
HEJO0YETHI MPU BOCIIPOU3BEACHUH U3Y4eHHOTO Marepuana. CTyJIeHT He 00IaaeT TOCTaTOYHBIM
HABBIKOM pabOThl CO CIIPAaBOYHOM JUTEpaTypol, y4eOHMKOM, NMEPBOMCTOYHUKAMU; MPABHIBHO
OpUEHTHUPYETCS, HO pabOTaeT MEJICHHO.

«OTIANYHO»:

v 3uanus: CTYIEHT CaMOCTOSITEIbHO BBIIEISECT IJIaBHbBIC MOJIOXKEHUS B U3yYEHHOM
MaTepuaie M CIOCOOEH JaTh KPAaTKYI XapaKTEPUCTHKY OCHOBHBIM HICSM MPOPaOOTaHHOTO
MaTepuana TUCUUIUIHHB «IMMyHOIIOTHS». 3HaeT OCHOBHBIE MTOHITHS B pa3/ielaxX aKyliepcTBa U
ruHekonoruu. lloka3piBaeT riyOOKOe 3HAHWE M TOHUMAHUE BCETO O0bEMa MPOrPAMMHOTO
MaTepuana.

v Ymenusi: CTyIEHT yMeeT COCTAaBUTh IOJHBIA W MPAaBWIbHBII OTBET Ha OCHOBE
M3YYEHHOTO MaTepHala, BbIACIATh IJIaBHbIC MOJIO0XKEHHUS, CAMOCTOSTENILHO MOATBEPKAATh OTBET
pa3IMYHBIMH CUTYAIMOHHBIMU 33/1a4aMH, CAMOCTOSITEIbHO U apTryMEHTHUPOBAHO JeNIaTh aHAU3,
0000111eHuS, BBIBOJIbI. Y CTAHABIMBATH MEXAUCIUILTUHAPHBIE (HA OCHOBE paHee MPHOOPETEHHBIX
3HAHMI) U BHYTPUIIPEIMETHBIC CBS3H, TBOPUSCKU MMPUMEHSTH IMOTYICHHBIC 3HAHUS JJIsI PEIICHUS
aKymiepckux 3aaad. [lociaenoBaTellbHO, YETKO, CBsI3aHO, 00OCHOBAHO M 0€30MMO0YHO M3J1araTh
yueOHBI MaTepual, JaBaTh OTBET B JIOTHYECKOW ITOCIEIOBATCILHOCTH C HCIIOJIb30BAHUEM
MPUHSIITON TEPMUHOJIOTHH; JIEJIaTh COOCTBEHHBIC BHIBOIBI; (DOPMYIIMPOBATH TOYHOE ONPECIICHUE
U HCTOJIKOBAHHWE OCHOBHBIX MOHSTHH M MPAaBHII; MPU OTBETE HE MOBTOPATH JTOCIOBHO TEKCT
yueOHUKa; U3JaraTh MaTepHuall JUTEPATYPHBIM S3BIKOM; MPAaBUIBHO U OOCTOSTENBHO OTBEYATh
Ha JIOTIOJHUTETIbHBIE BOMPOCHI MpenoaBaTenis. CaMOCTOSTENbHO U PallMOHATIBHO MCIOIb30BaTh
HarJsiHbIe TOCOOMS, CIPaBOYHBIE MaTepHalbl, Y4YEOHHK, JOMOIHUTEIBHYIO JHUTEpaTypy,
MIEPBOUCTOYHHUKH.

v Hagpbiku: CTyIeHT cCaMOCTOSITEIIEHO BBIICIISCT TJIABHBIE TTOJIOKECHUS B U3YICHHOM
MaTepuaie W CIIOCOOEH JaTh KPATKYI XapaKTEPUCTHKY OCHOBHBIM HICSIM TPOPaOOTAHHOTO
Marepuana. CTyIeHT ToKa3biBaeT TIIyOOKOE W TIOJHOE BIJIAJICHHE BCEM OOBEMOM H3ydyaeMoit
JUCITUTUTAHEI.

CUTYAILIMOHHBIE 3AJIAYM 11O PA3JIEJIAM JUCHUITJIMHBI
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, MOCTYNMUBIIETO B MH(MEKIHOHHYIO KIMHHUKY C MOAO3pEHUEM 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

ITocTaBuinm peakuyio arriaOTUHALMY BbIACIEHHONW KYJIbTYpPbl JU3EHTEPUMHBIX NAJIOYEK
co cnenuduyeckumMu cbiBopotkamu rpynn A, B, C, JI. monoxuTenbHas peakuus MOJydeHa C
ceiBopoTkon [I. JlaiiTe 3akimtoueHue.
3agaua 4
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B Kk0)XHO — BEHEpOJIOTUYECKWU IUCIIaHCep MOCTYMua OoipHOM ¢ cupuimmcom. 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.

OOmpsicHuTE, UTO COOOM MPEACTABISIOT aHTUreHbl Nel 1 2 naiite 3aKiIroueHue.

Kpurepun onieHkH TeKylero KOHTpOJisi yCleBaeMoCTH (CHTYallHOHHbIe 3a1a4M):

v «OTIUYHOY:

OTBeT Ha BOIPOC 3a/1a4 JaH NpaBWIbHbIA. OOBsCHEHNE X0/1a €€ peleHHs MoIpoOHOe,
M0CJIEI0BATEIbHOE, TPAMOTHOE, C TEOPETUIECKUMU 00OOCHOBAHUSAMHU (B T.4. U3 JIEKITHOHHOTO
Kypca).

v «Xoporoy:

OTBeT Ha BOIIPOC 3a]1au JaH NpaBuiIbHbIN. OOBsACHEHHE X0/1a €€ peleHus oIpoOHoe,
HO HE/I0CTaTOYHO JIOTUYHOE, C €IMHUYHBIMU OLIMOKaMU B JIETaJISAX, HEKOTOPBIMU
3aTpyJHEHUSIMU B TEOPETUUECKOM OOOCHOBAHUM (B T.4. U3 JIEKLIMOHHOI'O MaTepuasia), B
CXEMaTHYECKUX U300pKEHHUAX U JEMOHCTPAIMAX Ha aKyIepcKuX (paHToMax, ¢ eMHUYHBIMH
OMMOKaMHU B MCTIOJIb30BAHHH UMMYHOJIOTHYECKUX TEPMUHOB; OTBETHI Ha JIOTIOJHUTEIHHBIE
BOIPOCHI BEPHBIE, HO HEJIOCTATOYHO YETKHUE.

v «Y IOBJAETBOPUTEIILHOY:

OTBeT Ha BOIIPOC 3a7a4u JaH IpaBuiIbHbIN. OOBICHEHHE X0/1a €€ PEIICHHS
HEJI0OCTaTOYHO IMOJTHOE, HETIOC/IeI0BATEIILHOE, C OITMOKAMH, CJIa0BIM TEOPETHUYCCKUM
000CHOBaHHEM (B T.4. IEKIIMOHHBIM MaTepUaIoM), CO 3HAUUTEIbHBIMU 3aTPYAHCHUSIMH U
OIIMOKaMHU B CXEMaTUYECKUX M300paKEHUIX, JEMOHCTPAIIHSIX, B UCTIOIb30BAHUH
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
HEMOJIHOE, HEMOCTIEI0BATENbHOE, C TPYOBIMU OLTHOKaMU, 0€3 TeOpeTHIecKoro 000CHOBaHUS (B
T.4. JJIEKIIMOHHBIM MaTE€pPHaJIOM); OTBEThI HAa TOTIOJHUTEIbHBIE BOIPOCHI HETIPABUIIbHbBIE
(OTCYTCTBYIOT).

TECTUPOBAHME 110 PA3JIEJAM JUCIIUIIJINHBI
PA3JIEJI 4. JH/10TeHHbIe HMMYHOPEryJISTOPbI.
Koowvi konmponupyemvix komnemenyuu. M/[-1 OIIK-5

1. AkTHBaNMsI CHCTEMBI KOMIUIEMEHTA IO KJIACCUYECKOMY ITYTH CBSI3aHa!
A) ¢ BBIpaOOTKOM HHTEPICHKIHA-2
b) Bo3zelicTBHeM nHTEp(HEPOHOB
B) c yuacTuem komruiekca aHTUT€H/aHTUTENO
I') axrusanueii Toll-nogo6HBIX penenTopoB
J1) BepHO BCE mepedncaeHHoE.

2. AKTUBaIMs CUCTEMbI KOMIUIEMEHTA T10 JICKTHHOBOMY ITYTH CBSI3aHA C ICHCTBUEM:
A) muToxuHoB NK-KkiteTok
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nepdopuHoB NK-keTox
riCTaMHUHa TYYHBIX KJICTOK
HENTU0B- aHTUOMOTUKOB
HEBEPHO BCE NIEPEUUCIICHHOE.

3.JleHIpUTHBIE KIETKU — 3TO KIETKU, KOTOPbIE:

A)
b)
B)
)
1y

00pa3yroTcsi B KOCTHOM MO3re

00pa3yroTCsl B BWWIOYKOBOM Kelle3e

BBINOJIHAIOT aHTUT'€H-TIPE3EHTUPYIOLYIO (DYHKIIUIO
9KCIIPECCUPYIOT aHTUT'€HbI TUcTOcOBMecTuMocTH |l kiacca
CHUHTE3UPYIOT aHTUTEA.

4.5.01™MeThTe cTanguu (paronurosa:

A)
b)
B)
I)
)

aare3us
T'EMOJIN3
aITJIFOTUHaI A
XCMOTaKCHC
OHJOLHUTO3

25. Cnu3ucteie 000JI0YKH CEKPETUPYIOT:

A)
b)
B)
I)
1y

6.

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I
1y

A)
B)
B)

JIA301UM
IgA

IgE
OeTa-Tu3uH
KOMILJIEMEHT.

EcTecTBeHHBI HMMYHUTET HOBOPOXKIEHHBIX (POPMHUPYETCS B pe3yJIbTaTe:
BaKI[MHAIIMU

BBEJICHNS] MMMYHHBIX CBIBOPOTOK

IepeadYd aHTUTEN OT MAaTEepH IOy

AHTUOMOTUKOTEPATIUU

BEPHO BCE NIEPEYUCIICHHOE.

7. Ilocne BBeAEHHS] aHTUTOKCUYECKOM J1e4eOHO-TTPO(PUIAKTUIECKON CHIBOPOTKH

bopmMHpyeTCcss UMMYHUTET:
AKTUBHBIN
ITACCUBHBIN
HCKYCCTBEHHBIN
AQHTUMUKPOOHBII
BPOKICHHBIN.

8.ITproOpeTEéHHBIN aKTUBHBII UIMMYHUTET BOZHUKAET 1OCIIE BBEJICHHUS B OPTaHU3M:
aTTEHYUPOBAaHHOM BaKI[MHBI
MPOOHOTHUKOB
AQHATOKCHHOB
AHTUTOKCHYECKON CHIBOPOTKH
AHTUOMOTHUKOB.

9.B peanuzanuu GyHKIUH aIaiTABHOTO MMMYHUTETA IPUHUMAIOT y4acTHe:
KJIETKH UMMYHOJIOTUYECKON TTaMATH
JEHIPUTHBIE KIIETKU
NK-kneTku
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I)
iy

A)

A)
b)
B)
I
1y

UMMYHOTJIOOyJIUHBI
BEPHO BCE NIEPEUUCIICHHOE.

10.Bo3MOKHBIE yTH aKTUBALIUU KOMILJIEMEHTA:
aHa’POOHBII
KJIACCHYECKU I
aJIbTEPHATUBHBIN
JIEKTUHOBBIN
JIAKTO3HBIN

11.01™MeTbTe NPU3HAKH, XapAKTEPHBIE Il CUCTEMbI KOMILIEMEHTA!
OTHOCHTCS K O€JKaM ChIBOPOTKH KPOBU
aKTUBU3UPYETCS KaCKaJ0M peakiuil mpoTeonusa
UMEETCS TOJBKO y 4EJIOBEKa
crienu(UYHA IO OTHOLICHUIO K aHTUTEHY
OTHOCHUTCS K UHTEPJIEHKHHAM.

12.MexaHu3M aKTUBAIMA KOMIUIEMEHTA 10 KJIACCUYECKOMY MyTH CBSI3aH:
C y4acTHEM KOMIUJIEKCa aHTUT€H-aHTUTEJIO
C yJacTheM Oelka ImporepanHa
C IelicTBUEeM aHTHOUOTHKOB
C pacro3HaBaHHEM MaHHO30CBS3bIBAIOIIETO JICKTHHA
¢ yuactuem Ig-E

Kpurepun ouneHkH TeKynero KOHTpoJsi yCreBaeMoCTH (TeCThl):
«O1mmyunoy: 100-90%

«Xopormoy: 89-70%
«Y noBaerBopurelbHOY: 69-51%

«Heynosaersopurenpao»: <50%

ASRNENEN

6.2. MPOMEKYTOUYHASI ATTECTALIMS IO UTOT'AM OCBOEHMS
JUCIHMUIIAHBI

6.2.1. ®opma npomexyTouHOM arTecTanuu — 3auer. Cemectp —V - VI

6.2.2. [Ipoueaypa npoBeieHNsI NPOMeKYTOUHOI aTTecTanmnu - CoGeceroBanue
6.2.3. [IpuMepbI BONPOCOB /IJIAA MOATOTOBKH K 3a4eTy

CoBpeMeHHOE MOHATHE UMMYHUTETA.
Bunsl uMMyHuTETA.

Bpoxnénnsiii (BU10BOIT) IMMYHHTET.
[TproOpeTéHHbIi UMMYHUTET. Buapl.

Kaxkue kietku o01aaroT ¢paronuTapHoi CioCOOHOCTHIO?
KaxoBbl GyHKITNYU (arouTHPYIOMIHUX KIETOK?

KaxoBbl cranuu darornurosza?

10 UTo mpouCXOANT Ha KaxI0M 3Tare (harouuTapHoi peakiuun?
11. Yro takoe He3aBepIIEHHBIN Paronnuto3? 3aBepHIE¢HHBIN?

CoNOR~WNE

OcHOBHBIE OTJIMYHNS BPOKIEHHOTO U IPUOOPETEHHOTO BUJIOB UMMYHHUTETA.
Kakumu ¢pakTopamu ocyiiecTBisieTcs Heciennduyeckas 3aimra opranuzma?



12. Yto Takoe aromurapHoe uucio? ParouutapHblii mokazarens? Kak wux
onpenensor?

13. Kak onpeaensitoT HHACKC 3aBEpIIEHHOCTH (aronurosa?

14. TlepBuuHble peLenTopbl JOUMMYHHOU PE3UCTEHTHOCTH.

15. I'ymopanbHbie GaKTOPBI BpOKAEHHOTO HMMYHHTETA.

16. Bbenku octpoii ¢assl

17. Yro takoe nuzouum? MeToauka onpeaencHus JIM301uMa B CIIOHE.

18. KomruieMeHT, myTH aKTHBALlMK KOMILJIEeMeHTa. bruonorudeckas poisb.

19. CxopxcTtBo U pazinuuue myTeil akTUBAI[UN KOMILIEMEHTA.

20. Hurepdeponsl. PazHoBugHoCTH. OYHKIIUH.

21. llenTpasibHbIe U TIepUBEPUIECCKHUE OpraHbl TUM(OUTHON CUCTEMBI.

22. [IpuHUMO OpraHu3alui UMMYHHON CHUCTEMBI.

23. KpoBeTBOPHBII KpacHBI KOCTHBIN MO3T. DYHKIIUH.

24. Tumyc. OyHKIHH.

25. Tlepudepuueckue opranbl TUM(POUIHON cUCTEMbI. DYHKIIUH.

26. Kakuie KIIeTKH Ha3bIBAIOT «MMMYHOKOMITETCHTHBIMU»?

27. Xapakrtepuctuka u GyHKIuU T-mTuMpOIHUTOB.

28. Kak u rne mpoucxomut auddepennuporka T-mmmponntos?

29. Xapaxkrtepuctuka u GQyHKIuu B-mumdouuTos.

30. Kak u rae npoucxoaut nuddepeHppoka B-mumdorutos?

31. B uém cxoactBo u paznuune Gpynkuuid T- u B-mumdounuton?

32. KakoBa poiib aHTUTEH-TIPEICTABISIONINX KIETOK?

33. Oxapaktepusyiite NK-kieTku.

34. Uto Takoe anturen? Jlaiire onpeeneHue.

35. CBoiicTBa aHTUTECHOB: AHTUT€HHOCTb, YY)KEPOJAHOCTb, HUMMYHOTE€HHOCTbD,
CHECTIM(UIHOCTD.

6.2.4. ®opMBbI IK3aMeHALNOHHBIX OMJIETOB

Koowvl koumpoaupyemoix komnemenyuu: WJ-1, HJ-2 OIIK-5

®I'bOY BO AI'MY Kadenpa muxpobuosnorumu,
BHPYCOJIOTUH U UMMYHOJIOTUHU

Mun3znpasa Poccun 10 HAMNPABJICHUIO OJITOTOBKU
31.05.02 Ilenuatpus

Hucuunnuna — MMMmyHoOorus

SK3AMEHAILIMOHHBIN BUJIET Ne

1. Ucropus pa3BuTHS UMMYHOJIOTHH

2. I/IMMYHOJ'IOFI/I"ICCKaSI naMATh: IIpupoaa, Ouoyiornyeckoe 3HaueHue. Pazmuuns
NEPBUYHOTO U BTOPUIHOI'O UMMYHHOI'O OTBETA

3. PUM, npuHIMI TUarHOCTHYECKOE 3HAYCHHE

VYTBepKIIeH Ha 3acefaHuy KadeIpsl, MPoToKoI oT «29» urons 2022 r. [Tporoxon Ne 18
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Owmaposa C.M. n1.6.H., mpodeccop,
3aBeNYIOMIHIA KaQeapoil MUKPOOHOIOTHH,
BUPYCOJIOTMU U UMMYHOJIOTUU

CocraBurenu:

Canpgosa b.M. kK.M.H., IOIICHT, JOIIEHT
kadeapbl MUKPOOHOJIOTHH,
BHPYCOJIOTUM U UMMYHOJIOTHHT
KopkmacoBa M.A. K.M.H., IOIIEHT Kadeapsl

MUKPOOHOJIOTHUH, BUPYCOJIOTUH U

UMMYHOJIOTHH
« » 20 T.
Koouwvi konmpoaupyemorx komnemenyuu: HJ{-2 OIIK-5
OI'bOY BO AI'MY Kadenpa muxkpobuonorum,
BHUPYCOJIOTUH U UMMYHOJIOTHH
Munznpasa Poccun 10 HAIIPABJICHHUIO TTOJATOTOBKHU

31.05.02 ITenuatpus
Hucnunnnna — UMMmyHonorus

SK3AMEHAILIMOHHBIN BUJIET Ne

1. Amnrtures, onpenesneHue, CBOWCTBA AaHTUT€HA
2. VmMmyHONOTHYECKas TOJIEPAHTHOCTH, ONPECIICHHE, BH b, OMOJIOTHIECKOE 3HAUCHHE

3. MDA, npuHIHI TPUMEHEHUE IS JUArHOCTHKH WH(EKIIMOHHBIX O0JIe3HEH

VYTBepKIIeH Ha 3acefaHuy KadeIpbl, MPOTOKOMI OT «29» urons 2022 r. Ne 18

3aBenyromnuii kageapoil MUKpOOHOIOTHH,
BUPYCOJIOTHH U UMMYHOJIOTUU
1.0.H., mpodeccop OwmapoBa C.M

CocTaBUTENN:
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Canposa b.M. kK.M.H., IOIIGHT, JOIICHT

Kadeapsl MUKPOOHOJIOTHH,

BUPYCOJIOTUM U UIMMYHOJIOTUU

KopkmacoBa M.A. K.M.H., IOIIEHT Kadeapsl

MUKPOOHOJIOTHUH, BUPYCOJIOTUH U

HUMMYHOJIOTHH

«

» 20 I.

6.2.5. Cucrema OlcHUBAaHUS PE3YJbBTATOB OCBOCHUS NUCHUIIJIMHBI, OIIMCAaHME IIKaJI

OICHUBAHUA, BbICTABJICHHUSA OLICHOK.

IToxa3zarenu Kpurepuu oneHuBanus
OlleHUBAHUS «He 3aYTEeHO» | «324TEHO»
NJ-1 OIIK-5
3HATH CryzaeHT He crocoOeH K CTyaeHT caMOCTOSITEILHO BBIJICTISIET TJIABHBIC
a0CTPaKTHOMY MBIIUICHUIO MOJIOKEHMS B U3YUYCHHOM MaTrepuaie u
He 3HaeT 0CHOBBI UMMYHOJIOTHH | CLIOCOOEH JaTh KPAaTKYIO XapaKTEPUCTUKY
OCHOBHBIM HJIESIM TPOPa0OTaHHOI'0 MaTepuasa
JVICIIUTUTHHBL.
3HaeT npeiMeT, UMMYHUTET, aHTUT€HBl,
aHTUTENA ¥ PYTUE TOHATHS JUCIUTUINHBL
[TokasbiBaeT riry0oKoe MOHUMaHHE MpeaMeTa
MMMYHOJIOTHH.
yMeTh CryneHt He ymeeT CTyIeHT yMeeT MoJIb30BaThCsl Y4eOHOH,
aHAJIM3UPOBATh OCHOBHbBIE Hay4YHOH, HayYHO-TIONYJISIPHOM JIUTEpaTypoi
MIOJIOKEHHSI UMMYHOJIOTHH 10 TIPEJIMETY.
BJajJeTh CryneHt He BraseeT 0a30BbIMU | CTyIeHT OKa3bIBaeT IIyOOKOE U MOJIHOE
OCHOBAaMH TIO TIPEAMETY BJIa/ICHHE BCEM 00BEMOM H3y4aeMoil
JUCLUIUIMHBIL, BIaJ€eT 3HaHUSAMHU I10
MMMYHOJIOTHH.
NJ-2 OIIK-5
3HaTh CryneHT He crioco0eH K CTyZIeHT CaMOCTOSITETTLHO BBITIOJIHSAET
CaMOPa3BUTHUIO U OCHOBHBIE TpeOOBaHUS MO BEACHUIO
CaMOCTOSITEIbHOMY YCBOEHHUIO MIPOTOKOJIOB HMMYHOJIOTHYECKHX
npeaMera UCCIIeIOBaHUN
yMeTh CryzneHT He ymeer CTyzneHT 3HaeT U yMeeT NPUMEHSTh BCE
CaMOCTOSITENTbHO U3JI0KHTh UMMYHOJIOTHYECKUE METO/IbI UCCIIE0OBAHMUS.
OCHOBHBIE TTOHSTHS
MMMYHOJIOTHH
BJA1ETh Crynent He Bnazneet 6a30BbiMu | CTYICHT B TIOJTHOM MEpE BJIaJIEET BCEM

OCHOBaMH1 11O UMMYHOJIOTUHA

00BeMOM H3ydaeMON AUCIUILTUHBL. MOXET
MOJIH30BATHCA MOTYYEHHBIM MaTePHUAIIOM TI0
MIPEAMETY.
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Vil. YYEBHO - METOJINYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

JUCLMUIIINHBI

7.1. OcHOBHas JqUTepaTypa

IleyaTHBIE M31aHUS

Ne HanMeHoBanue u3ganus KoanuecTBO
IK3EMILISIPOB
B Ou0JMOTEKE
1 XantoB, P. M. Ummynonorusi: Y4eOHUK Ui BY30B C KOMIIAKT — 100
" | muckoM. - M.: I'DOTAP - Menua, 2011 - 320 c.
1. VMmMmyHONOTHS W ajuieproyiorust / y4eOHUK sl MEIULIUHCKUX 100
2. By3oB // Ilom pen. A.A. BopoOwéBa, A.C. brikoBa, A.B.

Kapaynosa.— M., IIpaktuueckas meguiaa. — 2006. — 287c.

MenuinHckass MUKpOOHOJIOTHS, BUPYCOJIOTHsI, UMMYHOstorus / [Tox 650

3. | pen. mpod. JI. b. Bopucosa. Yuebnuk. - M.: Meaununa, 2001, 2002,
2005. - 528 c.
DJIEeKTPOHHbIE U3IaHUS
Ne HaumeHnoBaHue HM31aHUA
MeaunuHckass MUKpOOHOJIOTHS, BUPYCOIOrHs 1 uMMyHoJorusi: B 2 T. Tom 1./ mox pen.
B.B. 3BepeBa, M.H. boiiuenko. - M. : I'D0TAP-Meaua, 2016. — 447c¢. // KoncynbTant
1. | crymeHTa: cTyaeHYecKas 3JeKTPOHHAs OMOIHOTEKA: IEKTPOHHAsI OMOIMOTeYHas
cuctema. — Mocksa, 2019. — Jloctyn o naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436417.html
2. | MenuuHCKass MUKpOOUOJIOTHSI, BUPYCOJIOTHS U MMYHoutorus. B 2 1. Tom 2. / mox pen.
B.B. 3BepeBa, M.H. boiiuenko. - M. : I'DOTAP-Menua, 2016. — 447¢. // KoHcynbTaHT
CTYJIEHTA: CTYJICHUYECKAas AJICKTPOHHAsI OMOIMOTEKA: JIEKTPOHHAsI OUOIMOTEeYHas
cuctema. — Mocksa, 2019. — Jloctymn o naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436424.html
7.2. lonoTHUTEIbHAS JJUTEPATyPa
IleyaTHbIe U3TaAHUSA
Ne HaumeHoBaHue U31aHUA KouauyecTBo
IK3eMILISAPOB
B OubmoTeke
JApannnk, I''H. Knuandeckas UMMyHOJOTHSI U aJIEPTOJAOTHS: IS 100
1. | crya.ctap.Kypcos, Bpayei, MMMYHOJIOT OB, aJIeproJIoroB
/T . H.dpanauk.-M:MUA, 203.-604 c.
5 XautoB,P.M. HWmmynonorusi: arnac/ P.M.Xaut, A.A.Spunun, 25
" | b.B.IIaerun// -M.:I' D0TAP-Menua, 2011.-624 c.
3. | PykoBOACTBO K TPAKTHYECKUM 3aHATHAM TI0 MHKPOOHOJIOTHH, 20
MMMYHOJIOTH W BHUPYCOJOTHH C WUIIOCTPUPOBAHHBIMH 3adadamMu //
noJ. pea. A.A.Bopobresa u B.H.Ilapera — M.,MUA — 2007. — 470 c.
4. 2. Ilneiidop x. Harmsanunas ummynonorus. Ilep. ¢ anri. - M. — 5
I'DOTAP Meagununa, 2000. - 95 c.
5. | MeauuumHckasi MUKpOOHOJIOTHSI, BUPYCOJIOTHS U MMMYHOJIOTUsI 60
/yae6nuk mox pex. npod. A.A.Cooitaakosa B.b.-CI16., M.-2008.-532

C.
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http://www.studmedlib.ru/book/ISBN9785970436417.html
http://www.studmedlib.ru/book/ISBN9785970436424.html

DJIeKTPOHHbIE U3aAHUS

HaunmenoBaHue u3gaHus

MukpoOrOoIIOTHS, BUPYCOJIOTUS U UMMYHOJIOTHSI: PYKOBOJICTBO K JJAOOPATOPHBIM
3ansaTusM / mox pen. B.b. CooiiuakoBa, M.M. Kapanana. - M. : [DOTAP-Menua, 2015.
(b-xa Bpaua-cnenmanucta) // KoHCynpTaHT Bpaya: 3J€KTPOHHAS MEIUIIMHCKAS
OuOIMOTEKA: dIEKTpOHHAs OnbOIMoTeYHas cuctema. — Mocksa, 2019. — Jloctym o
napouto. — URL.: http://www.studmedlib.ru/book/ISBN9785970435755.html

MukpoOunoiorus, BUpYCOJIOTHUS U UMMYHOJIOTHSI: PyKOBOJCTBO K J1JaOOPaTOpHBIM
3anstusiM / mox pen. B.b. CooituakoBa, M.M. Kapamamna. - M. : TOOTAP-Menua, 2014.
(b-xa Bpaua-cneunanucta) // KoncynpTaHT Bpaya: 3J€KTPOHHAS MEAUIIMHCKAS
OubaroTeKa: AMeKTpoHHast OndmoTeuHas cucrema. — Mocksa, 2019. — Jloctym 1o
napoutro. — URL: http://www.studmedlib.ru/book/ISBN9785970430668.html

MukpoOnoIIOTHS, BUPYCOJIOTHS: PYKOBOACTBO K MPAKTUICCKUM 3aHATHAM: y4eO.
nocobue / mox pen. B.B. 3Bepera, M.H. boituenko - M. : [DOTAP-Menua, 2015. (b-ka
Bpaua-crienuanucta) / KoncyapTaHT Bpaya: 3JIeKTpOHHAsI MEAUIIMHCKAs OnOImoTeKa:
ANEeKTpoHHas OubinoTeyHas cucrema. — Mocksa, 2019. — Jloctyn no maposto. — URL:
http://www.studmedlib.ru/book/ISBN9785970434956.html

OcHoBBI MUKpOOHOIOTHY K UMMYHOJIoTHH / o pen. B.B. 3BepeBa, M.H. boliuenko -
M. : I'DOTAP-Menna, 2014. (b-xa Bpaua-cnenuanucta) // KoHcyabTaHT Bpayda:
ANEKTPOHHAS MEIMIIMHCKas: OMOIMOTeKa: SJIeKTpOHHAs OUOIMOTeYHAst cucTeMa. —
Mocksa, 2019. — Jloctym no mapoaro. — URL:
http://www.studmedlib.ru/book/ISBN9785970429334.html

Mukpo6uosiorust u ummyHodorus. [Ipaktukym: yue6. mocooue / P. T. Mannamnosa - M.
: I'D0TAP-Menua, 2013. (b-ka Bpava-cnenmanucta) / KoHcynbTaHT Bpaya:
AJIEKTPOHHAS MEAMIIMHCKAs OMOIMOTEKA: JIEKTPOHHAsE OMOIMOTEeYHasi CUCTEMA. —
Mockaa, 2019. — Jloctyn mo naposro. —
URL:http://www.studmedlib.ru/book/ISBN9785970427507.html

7.3 Pecypcbl HH(OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTU «AHTepHET»

Ne HaumenoBaHnue pecypca
Hanpumep:
1 OnektpoHHass Oubnmoreka: OubnamoTeka nuccepramuii: cait / Poccuiickas
" | rocynapctBenHass ~ Ombnmoreka. —  MockBa: P,  2003. -  URL:

http://diss.rsl.ru/?lang=ru (mara obpamienus: 25.01.2019). — TekcT: 31€KTPOHHBIIA.
[IpaButensctBo Poccuiickoit ®enepauuun: odunumanbHblii cailT. — MockBa. —

2. | OonoBisiercst B Teuenue cyrok. — URL: http://government.ru (mara oOpamieHwus:
19.02.2019). — TekcT: 37IeKTPOHHBI.

3. | DnekTpoHHO-0MbMMoTeuHas cucreMa «KOHCYIIbTaHT CTyneHTay. PexxuM gocryma :
OrpaHMYCHHBIH 10 JOTUHY | napodro; http://www.studmedlib.ru

4. | DnekTpoHHO-O0MOMMOTeUHas cuctema «KoHcypTaHT Bpada». Pexxum gocryna :
OrpaHMYEHHBIH 110 JOTUHY | napodiro; http//www.rosmedlib.ru

5. | I'ocynapcTBeHHas LieHTpaibHasi HAy4Has MEIUIIMHCKas OUOIHOTEKa;
http://www.scsml.ru//

6. | ®enepanpHas IEKTPOHHAS MEAUITMHCKAs OMOIHOTEKA

7. | Hayunas snextponHnas oubnnoreka «KUBEPJIEHMHKA

7.4. UndopManMoHHbIe TEXHOJIOTHH

Ilpocpammnoe obecneuenue:
Onepanuonnas cucrema Microsoft Windows 10 Pro
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2. [TakeTbl MPUKIAAHBIX TPOTPAMM:
Microsoft Office Standard 2016

B cocrase:

Microsoft Word 2016, Microsoft Excel 2016, Microsoft Power Point 2016
3. Antusupycuoe I1O — Kaspersky Endpoint Security 10 s Windows.

Hepeqenb um[)opmauuouubtx CRpABOUHbBLX cucmem:

1. DJieKTpoHHAsi HHPOPMANMOHHO-00pa3oBaTeabHan cpexa (LMS) AI'MY.
URL.: https://Ims.dgmu.ru/

2. KoncyabTaHT cTyldeHTa: DdJeKkTpoHHas OuOmmoreyHas cucrema. URL:
http://www.studentlibrary.ru

3. KoncynbTanT Bpauya: odyekTpoHHas  OuOmmoteunass  cucrema. URL:
http://www.rosmedlib.ru

4, denepajbHast JJIEKTPOHHAsT MeAMIHMHCcKasi Ouodamoreka (POMB). URL:
http://feml.scsml.rssi.ru

5. Hayunasi JIeKTPOHHAS onbéaMoTEeKA eLibrary. URL:
https://elibrary.ru/defaultx.asp

6. MeanuuHcKas CIpaBoOYHO-UHGpOPMAIITHOHHASI cucremMa. URL:
http://www.medinfo.ru/

7. Hayuynasn 3JICKTPOHHAasA onbdmorTexka KubepJlenunka. URL:
http://cyberleninka.ru

8. DuekTponHas oudamorexka PO®U. URL.: http://www.rfbr.ru/

9. Bcepoccuiickasi o0pa3zoBaresibHas UHTepHeT-iporpamma st Bpaveii. URL:

http://www.internist.ru

Vill. MATEPUAJIBHO — TEXHUYECKOE OBECIIEYEHHUE JUCLHHUIIJIMHBI
Ne | Bug nomenieHust ¢ HOMEpOM HaumenoBanue 060pyaoBaHus
n/m | (yaeOHas aynuTtopusi, 1abopaTopus,
KOMITHIOTEPHBIN KJIACC) C YKa3aHUEM
azpeca (MECTOMOJIOKEHHUE) 3aHus,
KJIMHUYECKON 0a3bl, CTPOCHHUS,
COOPYXKEHMSI, TIOMEILEHNUS, TUIOIA N
IIOMEILEHUS, €70 Ha3HAYEHUS.
1. Yuebnas komaara Nel (28 m?) JlaGopaTopHble CTOJBI AJISl MPOBEAECHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUH.
Jns mpoBeneHus: npaktuyecku 3aHsATHi, | [1lkad c MUKPOCKOIIAMU 51
TEKYIIEr0 KOHTPOJIS. CHEUAJIBHBIMU  MHCTPYMEHTAMH U
MIPOBEJICHUS MPAKTUYECKUX 3aHATHH.
Ta0auLbl, CXEMBI.
2. Yue6Has komHaara Ne2 (46,5M) JlaBopatopHble CTOJNBI AJSl MPOBEIEHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUH.
Jns mpoBeneHus: npaktudecku 3aHsaTuil, | [llkad c MUKPOCKOIIAMU 51
TEKYIIEro  KOHTPOJA.  DJEKTPOHHOIO | CIIELMAIbHBIMA HMHCTPYMEHTaMHM  AJIs
00y4eHus, JIEKIIMOHHBIX 3aHATUH. MIPOBEJCHUS MPAKTHUYECKUX 3aHATUH.
Ta0auubl, CXEMBI.
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MynpTrMe IUAHBINA KOMILJIEKC
(HOYTOYK, MPOEKTOP, AKPaH)
3. YuebHnas komuara N3 (49 m?) JlaGopaTopHbIe CTOJIBI AJIsI POBEACHUS
V. III. Anmesa 1, 3 sTax. MHUKPOOHOJIOTHYECKUX  MCCIICIOBAHUM.
Jlnst mpoBeneHus npaktudecku 3aHsaTuid, | [kad c MHKPOCKOIIAMU U
TEKYILLETro KOHTPOJIS. CHEeLMaNbHBIMM  MHCTPYMEHTaMM  JUIs
IIPOBEJEHUS MPAKTUYECKUX 3aHATHH.
TabuIbl, CXEMBI.
MynbTUME AMITHBINA KOMIUIEKC
(HOYTOYK, MPOEKTOp, DKpaH).
4. | Yuebnas komHata Ned (49 m?) JlaGopaTopHble CTOJIBI AJIsl POBEACHUS
V. III. Anmesa 1, 3 sTax. MHUKPOOHOJIOTHYECKUX  MCCIICIOBAHUM.
s mpoBeneHUs NpakTU4ecku 3aHsTud, | [llkad c MHKPOCKOIIAMU U
TEKYLIEro KOHTPOJs, MPOMEXYTOYHOHM | CIIELUANbHBIMU  HWHCTPYMEHTAMU  JUIs
aTTecTaluu. IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
TabnuIbl, CXEMBI.
5. | Yue6nas komnata Ne5 (63m?) JlaGopaTopHbIE CTOJIBI AJIsI IPOBEICHUS
V. II. Anuesa 1, 3 stax. MHUKPOOHMOJIOTUYECKUX  MCCIIEOBAHUM.
s mpoBeneHus npaktuyecku 3aHsatuil, | [lkad c MHKPOCKOIIAMU u
TEKYILLEro KOHTPOJIS. CHEeLMAIbHBIMM  MHCTPYMEHTaMH  JUIS
IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
TabnuIbl, CXEMBI.
MynbTUME AMITHBINA KOMIUICKC
(HOYyTOYK, MPOEKTOpP, IKpaH).
6. | Yue6Gnas komnata Ne6 (28 m?) JlaGopaTopHbIE CTOJIBI AJISI MPOBEACHUS
V. II. Anuesa 1, 3 stax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUH.
s mpoBeneHus npaktuyecku 3aHsaTHi, | [llkad c MHKPOCKOIIAMU u
TEKYIIEro KOHTPOJIS. CHEIUAJIBHBIMU  MHCTPYMEHTAMH  JUIS
MIPOBEJICHUS PAKTUYECKUX 3aHATHI.
Ta0auubl, CXEMBI.
7. Jla6oparopus (24 m?) JlaGopaTopHbie CTONBI AJIsi TPOBECHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHMOJIIOTHYECKUX  MCCIIEOBAHUH.
Hns mpoBenenust naboparopusix pador k | [llkadp ¢ cyxumu  muTaTeIbHBIMHU
IIPAKTUYECKUM 3aHITHIM CpellaMu M peaKTUBAMH.
8. Uuraneueni 3an Hayunoit Oubnmuotexu | Cton, cCTynabs, ydeOHas M HaydHas
AIMY JIUTEpaTypa, KOMIBIOTEPEI C BBIXOJAOM B
Va. LI. Anuesal, 1 stax. UHTEPHET
JUis caMocTOsITeNNbHON PabOTHI.

IX. ©CITIOJIb30OBAHUE HHHOBALIMOHHBIX (AKTUBHBIX U
NHTEPAKTHUBHbIX) METO/10OB OB YYEHUA

I/ICHOJ’IB?,yeMI)Ie AKTHUBHBIE MCETOIBI 06y11eH1/1$[ opru HU3Y4YCHUU )IaHHOﬁ JUCITUITIIMHBI

COCTaBIISIOT 9,5% 0T 00beMa ayJUTOPHBIX 3aHATHIA.

1.
Word.
2.
3.

Hcnonn3oBanme OJICKTPOHHOI'O TCKCTa J'IeKIII/Iﬁ B BUAC JOKYMCHTA TCKCTOBOI'O p€AaKTopa

Hcnons30BaHue Mpe3eHTalHid, CIeIaHHbIX B Iporpamme Power Point.

Hcnons3oBaHue BI/IJICO(I)I/IJIBMOB.
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Ne | HaumenoBanue pasgena | Bun, HasBaHwe TEMbl  3aHATHUS ¢ | TpymnoemkocTb
(mepeuncianTh T€ | UICTIOJIb30BaHUEM  (OpPM  aKTUBHBIX U (dac.)
pa3ziensl, B KOTOPBIX | HHTEPAKTUBHBIX METOJIOB OOyUEHUS
UCIIOJIB3YIOTCS
AKTHBHBIE u/unu
UHTEPAKTUBHBIE (POPMBI
(MeToapl) 00yuUeHUs)

1. | AHTHTEHBI. JI.3. Anturensl, cBoiictBa. MukpoOHbIe 2
Kuaacenpukanus. AQHTUTE€Hbl. AHTUT€HBl MUKPOOPTraHU3MOB.

Bungi. CBoiicTBa. AHTHTEHEI TJIaBHOT'O KOMILIEKCA
Anrtureaa. Kinaccesl TUCTOCOBMECTUMOCTH.
HMMYHOIJIO0YJIMHOB.

2. | DH/IOTeHHbIE J1.4. 'ymopasibHbBIN U KIIETOUHBIN 1,5
HMMYHOPEryJsiTopbl. MMMYHHBII OTBET. AHTHUTENA, KJIACChI
I'yMopajabHbIii 1 MMMYHOIJIOOYJIMHOB, UX XapaKTE€pPUCTHKA.

KJIETOYHBIH MMMYHBIH | ['OpMOHBI U MeIMaTOPbl IMMYHHOU
OTBeT. CUCTEMBI.

3. Kiananueckas JI.5. OcobeHHOCTH IMMYHHOTO OTBETA MpHU 15
HMMYHOJI0T U, Pa3INYHBIX COCTOAHMAX. IMMYHHBIN OTBET
HNMmyHoJI0rHYecKasn npu OaKTepHalIbHBIX, TPOTO30MHBIX,
namMstTb. Oco0eHHOCTH | IPUOKOBBIX U BUPYCHBIX HH(EKIUAX.

HMMYHHOTI'0 OTBeTa NMMyHoOIOrnueckas naMsTh.

NP Pa3JIHYHbIX HNMMmyHOIOrMYecKas TOJIEpaHTHOCTb.
COCTOSTHHSAX. TpaHcIuTaHTaMOHHBIN U
HNMMmyHoJI0rHYeCcKas IIPOTUBOOITYXOJIEBbII UMMYHMTET.
TOJIEPAHTHOCTD.

TpancniaHTaNMOHHBIN

U IIPOTHBOOIIYX0JI€BbIH

HUMMYHUTET.

4. Metoasl JI.6. UmmyHHBII cTaTyc. BpokneHHsie u 2
HCCJIeI0BAHUS NpUOOpETEHHbIE UMMYHOAEPHUIUTHI.

HMMYHHOT'0O CTATyCa. MeTop! BBISIBICHHS U KOPPEKLIMH.
NmmyHonepuuuThl.

AyTOHMMMYHHBIE

peakumu u

3a00J1cBaHHUsI.

5. | Anepruueckue JI.7. UmmyHoOnDaTonorus. 2

peaKknmu. HNMmyHOIOrMuecKast
TUIEPYYBCTBUTEIBHOCTD (QJIJIEPTHs).
AyTOMMMYHHBIE pEakIH U 3a00J1eBaHusl.
HUTOI'O: 9

XMETOAUYECKOE OBECIHIEYEHUME IUCHUIIJINHBI
Mertoauyeckoe obecriedeHne JIUCHUIUIMHBI pa3padoTaHbl B (GoOpMe OTIEIBHOTO
KOMIUIEKTa JOKYMEHTOB: «MeToauyeckue pEeKOMEHJAuu K JekuusiM», «Meroandeckue
PEKOMEHIALMHU K MPAKTHUECKUM 3aHATUAMY, «MeToaudecKkne peKOMEeHJalMU Ui CTY/ACHTa» B

BU/JIE MPUJIOKEHUS K pabouell mporpamme TUCIUTUIMHbI
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XI.OCOBEHHOCTH OPITAHU3AIIMU OBYYEHMUS 11O JUCHUIIJIMHE JJISA
NHBAJUI0B ! JINL C OTPAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbA

11.1. O0y4yeHue MHBAJIUAOB M JIUI C OTPAHUYEHHBIMU BO3MOKHOCTAMM 310POBbS

[Tpn HEOOXOIMMOCTH OCYIISCTBIISICTCS Kaeapoil Ha OCHOBE aJanTHPOBAHHOW pabodeii
MporpaMMbl  C  HCIOJb30BaHUEM CIIEHUAIBHBIX METOJOB OOYYeHHS U JUAAKTHYECKHUX
MaTepHaOB, COCTABJICHHBIX C YYETOM OCOOEHHOCTEH TICHXO(U3UYECKOTO Ppa3BUTHA,
WHIUBUIIYAJIbHBIX ~ BO3MOXKHOCTEH M COCTOSIHMSL ~ 3J0POBbS  TaKUX  OOYYarOIIUXCS
(oOyuaromierocs).

11.2. B nessix ocBoeHus1 y4eOHOI NPOrpaMMbl AUCHHMILVINHBI HHBAJIMIAMH U JTHIAMH €
OrpaHHYeHHbIMH BO3MOKHOCTSIMH 37I0POBbs Kadeapa obecrneunBaeT:

1) 114 MHBAIMIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbS 110 3PEHUIO:

* pasMelleHHEe B JOCTYMHBIX I OOYyYaloIuXcs, SBISIONMXCSA CICHBIMH  HIIH
CJ1a0OBUIAIIMME, MECTaX U B aalITUPOBAHHOM (opMe CIIpaBOYHOM MH(OPMAIMK O PACIUCAHUU
y4eOHBIX 3aHATH;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 00yJaroLeMycCsl HEOOXOJUMYIO IIOMOIIIb;

* BBIITYCK QJIbTEPHATUBHBIX (POPMATOB METOJMUECKUX MAaTEPUAIIOB (KPYITHBIA MIPUPT HITH
aynuodaiiser);

2) [l NHBAJIUAOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310POBbSI 10 CITYXY:

* HA/JISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHE HH(POPMALINH;

3) Ans MHBAIMAOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 310POBBS, MMEIOLINX
HapyILLIEHUs OMIOPHO-/IBUTATEJILHOTO annapaTra:

* BO3MOKHOCTh O€CHpPENsATCTBEHHOr0 J0CTyHa O0ydaroluxcs B ydeOHbIE MOMEIEHHUS,
TyajeTHble KOMHAThl M Jpyrue nomeuieHuss Kadeapel. B cioydae HEBO3MOXXKHOCTH
OecIpensaTCTBEHHOT0 J0CTyNa Ha Kadeapy OpraHuM30BbIBaTh Y4eOHBIN IMpoIEcC B CIEHATbHO
000py/ZI0OBaHHOM LIEHTPE UHAMBUAYAJIBHOTO U KOJUJIEKTHBHOIO MOJb30BaHMS CIEIUATbHBIMU
TEXHUYECKUMU CpEeACTBAMHU OOy4YeHHUs Ui MHBAIMAOB MW JMI C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710p0oBbsl (yi1. A.Anuesa 1, 6uonorudeckui kopmoyc, 1 aTax).

11.3. O6pa3oBaHue 00y4aIOIHUXCH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI MOXKET
OBITh OPraHU30BaHO KaK COBMECTHO C IPYTUMH O0YYatOLIUMHUCS, TaK U B OTACIBHBIX IPYIIIaXx.

11.4. IlepeyeHr y4eOHO-MeTOAMYECKOr0 o0ecleYeHUS] CAMOCTOATEJIbHON PpadoOThI
00y4YaKIIMUXCS M0 TUCHUILINHE,

Y4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydaromuXcs U3
YucCjia MHBAJIMAOB W JIMI C OIPaHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBBSA MNPEAOCTABIIAIOTCA B
dbopMax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 37J0POBbS U BOCIIPUATHS UH(POpMALIUU:

Kareropun cryneHToB PopMel
HapyLIeHUEM CIyXa - B IIeyaTHOH (hopme;
- B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.
C HapyuieHueM 3peHus - B TICYaTHOM (hopMe yBEITMUEHHBIM MPUPTOM;

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA;
- B hopme ayauodaiina.

C HapylIieHHEM OTIOPHO-IBHIATEIBHOTO anmnapara | - nedaTHoi hopme;
- B (hopMe BIIEKTPOHHOT'O JOKYMEHTA.
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JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

11.5. ®oHa OULEHOYHBIX CPeACTB /Jsi TNPOBeAeHHS MNPOMEXKYTOYHOH aTTeCTALMHU
00y4YaIIMUXCS M0 TUCHUILINHE.

11.5.1. IlepeueHb (HOHIIOB OLIEHOYHBIX CPEJICTB, COOTHECEHHBIX C IUIAHUPYEMBIMH
pe3yJibTaTaMi OCBOCHHS 00pa30BaTeIbHON MPOrPAMMBL.

JlJis CTYyIEHTOB ¢ OTpaHUYE€HHBIMH BO3MOXKHOCTSMU 3/I0POBbS

Kateropuu cTyaeHToB Buzpl OLIeHOUHBIX CPEACTB ®DopMBI KOHTPOJIS ¥ OLCHKH
pe3yInpTaToOB 00yUEHUS

C HapyImIeHneM ciryxa TECT MPEUMYIIECTBEHHO TUCHhMEHHAS
MIPOBEpKa

C Hapy1IeHHeM 3peHus cobecenoBaHme MIPEUMYILECTBEHHO yCTHAs
MpoBepKa (MHINBUIYAIBHO)

C HapyIIeHneM OITOpPHO- pelIeHre TUCTaHIIHOHHBIX opraam3anus KoHTpoist B LMS

JIBUTaTEJIbHOTO anrapara TECTOB, KOHTPOJIbHBIE BOIIPOCHI JAI'MY, nucbMeHHas IpoBepKa

OOyuvaromumcs €, OTHOCSALIMMCSI K KaT€roOpud HWHBAIUAOB U JIUI], C OIPaHUYECHHBIMU
BO3MOXXHOCTSIMU  3[I0pPOBbSl  YBEJIMUMBACTCSI BPEMs Ha IOATOTOBKY OTBETOB K 3a4éry,
pasperiaercss MOJArOTOBKAa K 3aueTy C HUCIOJIb30BaHUEM JMCTAHLIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOT .

11.5.2. Meronuyeckue mMarepuaibl, ONpeAessSIoINe NPOoLEeaypbl OLICHUBAHUS 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITAa JAEATEIBHOCTH, XapaKTEPU3YIOIIME 3Tarlbl (POPMUPOBAHMS
KOMIIETCHIINH.

IIpu npoBeneHun Mpouenypbl OLEHUBAHUS PE3YyIbTaTOB O0YUEHUSI MHBAIUJOB M JIUI] C
OTpaHMYEHHBIMHU BO3MOXHOCTSMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIWBUIYaJIbHBIMU OCOOCHHOCTSMHU.

[Ipouenypa oneHuBaHusl pe3yiabTaTOB OOYYEHHs WHBAJIUAOB U JIMIl C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS M0 AUCHMILIMHE MPEAyCMaTpUBAET MpeloCTaBlieHne HHPOpMauu B
¢dopmax, afanTHPOBAaHHBIX K OTPAHUYECHUSAM UX 3740POBbSl M BOCHIPUATHS UH(DOpMAIIH:

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

- B Ie4yaTHO! opMe yBEIMUEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

JIist L ¢ HapyIeHUsIMU CITyXa:

- B IeyaTtHou opme;

- B (popme 37EKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

- B IEYaTHOH (opme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JlaHHBIN IepeYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHT€HTa
oOydJaronuxcs.

[Tpu mpoBeneHUN MPOIEAYPHI OIEHUBAHUS PE3YJIHTATOB OOYyUSHHSI WHBAJIHIOB W JIHII C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pOBbS IO JUCHUUIUIMHE (MOJYINI0) 00ecreuynBaeTcs
BBITTOJIHEHHE CIIEAYIOIINX JOMOJHUTEIbHBIX TPEOOBAaHUN B 3aBUCUMOCTH OT MHIMBHUIYaJIbHBIX
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0COOEHHOCTEH, 00yJarOIINXCS:

1. MHCTPYKIMA MO TOPAIKY MPOBEIACHUS IMPOLEAYpPHl OLCHUBAHUS IPEIOCTABIACTCS B
noctynHoi ¢opme (ycTHO, B THCbMEHHOM (Qopme, YCTHO C HCHOJIb30BAaHUEM YCIYT
CypJIOTIEPEBOIUUKA);

2. noctynHas (opma npeocTaBIeHHs 3a/1aHUi OIICHOYHBIX CPEACTB (B meyaTHoi (opme,
B Ie4aTHOH (opMe yBETMUEHHBIM IIPU(TOM, B (OpME SJIEKTPOHHOTO JOKYMEHTA, 3aJaHus
3a4YNTHIBAIOTCS ACCUCTEHTOM, 331aHUs ITPEIOCTABISIOTCS C UCIIOIB30BAaHUEM CYPAOIEPEBOIA);

3. nmocrynHas ¢opma NpenocTaBICHHS OTBETOB Ha 3aJaHMs (MMCbMEHHO Ha Oymare,
Ha0Op OTBETOB HAa KOMITBIOTEPE, C UCIOIB30BAaHUEM YCIYT ACCUCTEHTA, YCTHO).

[Tpu HEOOX0AUMOCTH /17151 0OYUAIOIIMXCS C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3[J0OPOBbS U
MHBAJIUIOB IMPOIEypa OLIEHUBAHUS PE3yJbTaTOB OOyUeHHs MO JUCHUIUIMHE (MOIYII0) MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mnpouenypbl OLIEHUBAHMS pe3yIbTaTOB OOYYEHHS WHBAIMIOB U JIMI[ C
OTPaHUYECHHBIMU BO3MOKHOCTSIMH 3J10POBbsl TOIIYCKAETCSA C HUCIIOIb30BAHUEM JUCTAHLMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

11.6. IlepeuyeHb OCHOBHO¥ U TOMOJTHUTEILHOW YUeOHOI JTUTEPATYPHI, HEOOXOTUMOI 1151
OCBOCHHS AMCIMILINHEL.

JlJis OCBOCHMS AUCIUIUTMHBI HHBAIAIAMH U JIUIIAMHA C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbSI TIPEJOCTABISAIOTCS OCHOBHAsT W JOMOJHHUTEIbHAS YydeOHasl JWTepaTrypa B BHJC
AJIEKTPOHHOTO JOKyMeHTa B (oHAEe OMOMMOTeKHM W / WU B DIEKTPOHHO-OMOIMOTEUYHBIX
cucTeMax. A TaKKe MPeIOCTaBIISIOTCS OSCIUIATHO CIICIUAIbHbIC YYCOHUKU U ydeOHBIC TOCOOHS,
WHasi yueOHas TUTepaTypa U ClelHalbHble TEXHUIECKHE CPEJICTBA OOYUYCHHUST KOJUIEKTUBHOTO U
WHAUBUIYaIbHOTO MOJI30BaHHS, a TaKKe yCIyTU CYypAOTIEpEBOTUYUKOB u
TU(DITOCYPIOTIEPEBOTIUKOB.

11.7. MeToau4yeckue yKazaHus JJis 00y4alOUIUXCS 10 OCBOEHUIO TUCIUNIMHBI

B ocBoeHuu NUCHUIUIMHBI MHBAJTUMAAMM U JIMIAMH C OFPAaHUYEHHBIMH BO3MOXHOCTSMHU
3/10pOBbsl OOJIBIIIOE 3HAUEHUE MMEET MHIMBUYyaldbHas padota. [lon nHauBuayanbHON paboToit
noapasymeBaercsi iBe (OopMbl B3aUMOAEUCTBUS C IpenojaBaTeieM: MHIUBUAyalbHas ydeOHas
pabota (KOHCYJbTAallMU), T.€. JONOJHHUTEIbHOE pa3bsCHEHHE Y4eOHOro Marepuaga H
yIIIyOJIeHHOE M3Y4YeHHE MaTepuasia ¢ TeMH 00y4arolUMUCs, KOTOPBIE B 3TOM 3aMHTEPECOBAHBI,
U UHAMBHUIyalbHas BOCHHTaTeNbHas pabora. VHAMBHIyanbHblE KOHCYJIbTAllMU 1O IMPEIMETY
ABIIAIOTCS  B@XHBIM  (DAKTOPOM, CHOCOOCTBYIOIIMM  WHIUBUAYyalIM3aluu OOydeHus u
YCTAaHOBJICHUIO BOCIUTATEIILHOIO KOHTAKTa MeEXAYy TMpernojaaBareieM U oOydaromuMmces
WHBAJINIOM WM O0YYaIOUIMMCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI.

11.8. Onucanue MaTepHAJbLHO-TEXHHYECKOi 0a3bl, HEOOXOAMMON AJs OCYIIEeCTBIECHUSA
00pa30BaTeILHOIO MPoIecca MO JUCIUNIHHE

OcBoeHHE TUCIUIUIMHBI WHBAIWIAMH M JIUIAMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI OCYIIECTBIISETCS C HCIOJIb30BAHUEM CPEICTB OOY4YeHHsI OOIIEr0 M CIenUuaIbHOro
HA3HAYCHUS:

- JIEKIMOHHAS ayJUTOpHUsl - MYyJIbTUMEAUIHOE 000pyI0BaHHe, MOOMIbHBIN paguoKiIace
()IJ'IH CTYJIeHTOB C HapyIHeHI/ISIMI/I cnyxa); UCTOYHHUKNU MUTAHUA IS I/IH)II/IBI/I}IyaJ'IBHBIX
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TEXHUUYECKUX CPE/ICTB;

- yueOHas ayAuTOpUs JUIA TPAKTUYECKUX 3aHATUH (CEMHHApOB) MYJIbTHMEIUIHOE
o0opyaoBaHue, MOOMIIBHBIN pasinoKacc (J1s1 CTYACHTOB C HAPYLICHUSIMH CIyXa);

- yyeOHasi ayIuTOpHs JJISi CaMOCTOSTENbHON paboThl - CTaHIApTHBIE paboune MecTa C
NEPCOHAIBHBIMU  KOMIIBIOTEpaMH; pabodyee MECTO C NEPCOHAIBHBIM KOMIIBIOTEPOM, C
IPOrpaMMOil  AKpPaHHOTO JOCTYIa, MPOrpaMMON SKPaHHOTO YBEJIWYEHUS U OpailieBCKUM
JUCIUIEEM JJIsl CTYJICHTOB C HapYIICHUEM 3PEHUSL.

B KaX(HOﬁ ayauTopuu, rAe 06yqa10Tc;1 HHBAJIMJAblI W JIMOAa C OIpaHUYCHHBIMH

BO3MOXHOCTSIMH 3/I0POBBSI, JOJDKHO OBITh MPEAYCMOTPEHO COOTBETCTBYIOIIEE KOJMYECTBO MECT
JUIsl 00Y4aroIKXCs C y4ETOM OFpaHUYEHHUM UX 370POBbSL.

XIl. JHUCT U3MEHEHUM

PII akTyanu3upoBaHa Ha 3aceaHuu Kadeapbl

Ilepevyennb nonoTHEHUH U H3MEHEHH, Hara Homep oanmucs
BHECEHHBIX B pa004y10 NporpamMmy NMPOTOKOJ1A 3aBeyIouero
JTUCIHUIIIINHBI 3acelaHus Kadeapoit
Kadeapbl
B pabodyro mporpaMMy BHOCSATCS CIEAYIOLIHE
U3MCHCHHUSI
| ;
e UT.I

WIN JIeNIaeTCsl OTMETKAa O HeleNecoo0pa3sHOCTH
BHECCHHUS! KaKUX-TUOO W3MEHEHMH Ha JaHHBIN
y4eOHBIN TO/1
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