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2. Anuesa }[ - .M.H., JIOLEHT, rpodeccop xadenpbl MEKpOOHOIIOrHH, BHPYCOJIOTHH K
HMMYHOJIOTHH -

Penenzenrrr:

1. M.3. Caugor — aM.H. npodeccop, 3aBemyromwuit Kabempol naTOIOrHYECKOl
buzronornn
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I. HEJIb U 3AJAYU OCBOEHUSA JUCIIUAITJIMHBbI
Heab: ¢dopMupoBaHHe y CTYACHTOB COBPEMEHHBIX IMPEACTABICHUN O CTPOCHUH U

(GYHKINY UMMYHHOW CHCTEMBI, XapaKTepe HUMMYHOIIATOJIOTUH y TAllMEHTOB JIETCKOTO BO3PAcTa,
STHOJIOTUU, T[aTOTeHe3e, METOAaX KIMHUYECKOW, HMHCTPYMEHTAlIbHOH M J1abopaTopHOH
JMAarHOCTUKH, a TakKe JIEYeHHMH U MNpO(UIAKTUKE HMMMYHOAEC(QUIUTHBIX COCTOSIHUH U
aJUIeproIaToIOruu y IETeu.

3agaun:

- (hopMupoBaHue 3HaHUH O CTPYKType U (PYHKIIMM UMMYHHON CHCTEMBbI YEI0BEKa, €€
BO3PACTHBIX OCOOEHHOCTSX, KJIIETOYHO-MOJIEKYJIIPHBIX MEXaHU3MaX Pa3BUTUSA U
(YHKLIMOHUPOBAHUS UIMMYHHOM 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 HIMMYHOOITOCPEIOBAaHHBIX 3a00JICeBaHUSAX;

- (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 TUIEPUYBCTBUTEIBHOCTH, Ki1accudukanuu ee no Kymoey-
Jlxemny, 5THOIOTUH U TIaToreHes3e [-V TUITOB runepuyBCTBUTEIBHOCTH, TIPUHITHITAX
1ab0paTOPHOM AMArHOCTUKH;

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

- (hopMupoBaHKE 3HAHUI O TOJIIEPAHTHOCTH U AyTOUMMYHHUTETE.

- (hopMupOBaHME 3HAHUI O MPOTUBOOIYX0JIEBOM UMMYHUTETE.

1. INTAHUPYEMBIE PE3YJIBTATHI OBYYEHUSA 110 JUCHUIIJIMHE
dopmupyeMble B Ipouecce U3y4YeHUs AUCHUIIIMHBI KOMIIETEHIIUH

Koa u HaumeHOBaHMe KOMIETEHIIMU Koa n HammMeHOBaHUe HHIUKATOPA
(WM ee 4acTH) JOCTHKEHNS KOMIIETCHITUN

Oowenpogpeccuonanvnovie komnemenyuu (OIIK)

OIIK-5 Cmnocoben omenuBatb Mopdo- | UJI-1 OIIK-5 OrneHuBaeT Mopdo-
(GyHKIIMOHATILHBIE, ¢duznonornyeckue | GyHKIMOHANbHBIE, MIPOLIECCHI npu
COCTOSAAHUA M IMMATOJOTMYCCKUE IMPOLCCChI B (1)I/I3I/IOJ'IOFI/I'-IGCKI/IX COCTOSHUAX
OpraHu3Me  4yeiloBeka Ui pelIeHHs
npodecCuOoHANBHBIX 3aa4

3HATh: CHUCTEMATHKy, KIacCH(PHUKAIUIO, CTPOCHUE, (PHU3UOJIOTHIO, TEHETUKY HWMMYHHOU
CHUCTEMBI; OCHOBHBIC 3aKOHOMEPHOCTH M MEXaHU3MBI Pa3BUTHS MMMYHHOTO OTBETa, POJIb
BPOXKACHHOTO U MPHOOPETEHHOT0 MMMYHUTETa B (DU3MOJIOTHMUECKUX MMMYHHBIX PEaKIUsX,
MyTH peaJn3allid HMMYHHOTO OTBETAa B OpraHW3Me 4YeJIOBeKa BHE MAaTOJOTHYECKHUX
COCTOSHUM;  BiMsHME  cnenuudyeckux W Hecmenuduueckux  (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 pa3JMYHbIX BO3PACTHBIX TIpyNIax; MPOBOJUT HMMYHONPODUIAKTHUYECKHUE
MEPOTIPUATHS CPEU HACEIICHUS C IEJIBI0 CO3/IaHMsI aKTUBHOTO MPUOOPETEHHOTO MMMYHHUTETA,;
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 OrneHuBaeT Mopdo-
(GyHKIIMOHATILHBIE, MIPOIIECCHI npu
MATOJIOTUYECKUX COCTOSTHHSIX

3HATh: CHCTEMATUKYy, KJIacCHU(PUKalMIO, CTPOEHHE, NAaTOJIOTHIO0, TEHETUKY HMMYHHOM
CHCTEMbI; OCHOBHBIE 3aKOHOMEPHOCTH W MEXaHU3MBbl Pa3BUTHS MMMYHHOTO OTBETa, POJb
BPOXKJIEHHOTO M MPUOOPETEHHOr0 UMMMYHHTETAa B Pa3BUTHH MH(EKIIMOHHOTO IMpOLecca, MyTH
peanu3za HMMYHHOTO OTBETa B OpraHM3Me 4YeJOBEKa; BIMSHHE CHEHU(PUUECKHX |
Hecrienupuieckux (GakTopoB Ha MOPPODYHKIHMOHAIEHOE COCTOSHHE W IaTOJOTHYECKHUE
IPOLIECCHl UMMYHHOM CHCTEMBI OpraHu3Ma 4eJI0BEKa B Pa3HbIE BO3PACTHBIC IEPHUOIBI;

yMeTh: BBIBIIATh M aHAJH3UPOBATh 3aKOHOMEPHOCTH M3MEHEHHH MoKa3areneld MMMYHHOTO
cTaTyca NpH Pa3IMYHBIX MMMYHOIATOJIOTHSIX COCTOSHHAX; NMPOBOJUTH MMMYHOJIOTHUECKHE
METO/BI TMarHOCTUKA UMMYHOAC(PHUIIUTHBIX COCTOSIHHI U MH()EKIIMOHHBIX 3a00JIeBaHUIA;
BJIa/IeTh: HAaBBIKAMHU OIIGHKM M MHTEPIIPETAlMU PE3YJIbTaTOB MMMYHOJIOTHYECKUX METOJI0B
WCCIICIOBAaHMSI ITPH JTMArHOCTHKE MH()EKIIMOHHBIX 3a00JIeBaHUM.

I1l. MECTO JUCLUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBbI

Huctunnuna «MMyHosorusi» oTtHocutTcs K oOsi3arenbHod yactu b1.0.22 cormacho
yaeOHoMy miany cnenuaibHocT 31.05.02 [lequatpus.

[IpenmecTByomMMH, Ha KOTOPBIX HEMOCPEACTBEHHO OasupyeTcs JUCHUIUIMHA
«MmmyHonorusi», sBisitoress  «Mcropus  Menuuuuey, <«JlatmHckuil  g3b1k», «buonorus,
skonorusi»,  «l'ucromorus, SMOpUONOTHS,  UUTONOTUSA»,  «buolornueckas  XUMHI,
«Dapmaxkonorus», «IlaTomornyeckas GuU3NONIOTHS.

Jucuunnuna «IMMyHOJIOTHSI» SIBIIIETCS OCHOBOIOJIATAOIIEN JUIsl U3YUYEHHS CIIEIYIOLIUX
mucturinH: «Knuaudeckass UMMYyHOJOTHS», «OOIIECTBEHHOE 3/10pOBbE U 3/IpaBOOXPAHEHUE,
«Boennass ruruena», «KnuHuueckass sabopaTopHas AuarHoctukay, «OOmas TrurueHa,
COIMATbHO-TUTHEHUYECKUH MOHUTOPUHTY, «H(DEKIIMOHHBIE 00JIe3HU, MTApa3UTOIOTHSI.

OcBoeHne KOMIETEHIMA B TMpOIECCe W3YYEHUs JUCHHUIUIMHBI  CIIOCOOCTBYET
(GOpMHUPOBAHUIO 3HAHWN, YMEHHUNW W HABBIKOB, IMO3BOJISIONIMX OCYHICCTBIATH 3(PPEKTUBHYIO
paboTy Mo peanu3aiuy CIeAyOINX TUIOB 33/1a4 MPOodeCCHOHATBHON AeSITeIbHOCTH:

MeauuuHcKAasi 1eSiTeJIbHOCTD:

- TpeaynpexIeHIe BO3ZHUKHOBEHUS 3a00JIeBaHUN Cpelld HACEICHUS ITYyTEM MPOBEICHUS
nPOQUTAKTUIECKUX U TPOTHBOSTUACMHYECKUX MEPOTIPUATHI;

- TUArHOCTHKA 3a00JIEBAaHUH U MATOJIOTUYECKUX COCTOSIHUN Y JIETEi;

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

HayuyHo-ucciieqoBarejbckas:

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



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

3aaa4d B obnactu 3ApPaBOOXPaHCHUA IO AUATrHOCTHUKE, JICHCHHIO, MEIUITUHCKOM 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 uncine:

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 PABOYEHN IMTPOI'PAMMBI JUCIIUTIJIUHBI
5.1. Pazgebl IMCHUIJIMHBI M1 KOMIIETEHIINH, KOTOPble (POPMHUPYIOTCS NPU UX U3YyYEHUH

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

«UMMYyHHUTET» (OT Jar. immunitas —
0CBOOOKIEHHE  OT  4ero-iauoo,
HEMPUKOCHOBEHHOCTb) MPUMEHSJICS
y)K€ B  CpeIHHE BeKa TpHU
OCBOOOXKICHUH, Harpumep,
KpECThbsIH OT IOJATe, a B Halle
BpeMs OH Halllel YIoTpeOsieHHe y
TUTUIOMAaTOB  (IUIUIOMaTHYECKUH
UMMYHHTET, T. €.
HENPUKOCHOBEHHOCTB ).

B coBpeMeHHOM  NOHUMaHUU
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
JTUCHUTUIMHBL, OXBATBHIBAIOIIME KaK
TeopeTHYecKue, PyHaaMeHTalbHbIE,
Tak ¥  [podUIaKTUYeCKHe |
KJIMHUYECKHE poOIeMBbI
MEIUIUHBIL: BaKLWHOJIOTHS,
JIJIEProJIorvs, HMMMYHOOHKOJIOTHS,
UMMYHOIIATOJIOTHsI, WUMMYHOJOTHS
PENpoIyKINHY,
TpaHCIUIaHTAIIMOHHAS
UMMYHOJIOT M,
UMMYHO(apMaKoIorus,
KJIMHUYECKass W 3KOJIOTMYecKas
UMMYHOJIOTHSI.

Tak, KIMHUYECKass WMMYHOJOTHS
u3yyaer U paspabarbiBaeT
poOJIeMBbl JUarHOCTHKH W JICUCHUS
Oose3Hel, BO3HHUKAIOIINX B
pe3yibTare BPOXKICHHBIX
(MepBUYHBIX) W  MPUOOPETECHHBIX
(BTOPUYHBIX) UMMYHOAEHUIUTOB, a

HKOJIOTHYECKast UMMYHOJIOTHsI
U3y4aeT BIMSHUE Ha 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 " ABJISIETCS
T€HOTUIINYECKUM IIPU3HAKOM,
KOTOPBIN repenaercs o
HacnenactBy. OH  MoOXeT  ObITh
BHJIOBBIM U UHIVBUYAJIbHBIM.
Bunosou UMMYHHUTET -
HEBOCIIPUMMYHUBOCTh OJHOTO BHJAA
JKUBOTHBIX  WJIHM  Ye€JIOBEKa K
MHUKpPOOpPTraHW3MaM, BBI3bIBAIOIIAM
3abosneBaHuss y JIpyrux BuaoB. OH
T€HETUYECKH JICTEPMUHHUPOBAH 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, H
MOXET OBITh ECTECTBEHHBIM |

HMCKYCCTBEHHBIM.
EcrectBenHbli MPUOOPETECHHBIN
HMMYHUTET — 3TO  pe3yJbTaT

BCcTpeun ¢ Bo3OyauteneM. OH
HOSIBJISIETCA  T10CJIE IIEPEHECEHHOTO
MH(EKIMOHHOTO 3a00JIeBaHUS WM
npu OBITOBBIX CKPBITBIX KOHTAKTax
¢ HEOOJIBLIMMH J103aMH MUKPOOHBIX
areHTOoB. [TocTuHbEKITMOHHBIN
MMMYHHUTET BCerjla AakKkTUBHBIA W
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 HapaBICHHOCTH
- aHTHOaKTepUaAJIbHBIN,




AQHTUBUPYCHBIM, AHTUTOKCUYECKUH,
MIPOTUBOOITYXOJIEBBIH,
AHTUTPAHCIUIAaHTAI[MOHHBIH.

K mnecnenuduveckum dakropam
3alUThl  (BUJIOBOM  UMMYHUTET)
OTHOCSITCSI:

MEXaHUYECKUE (aHaromuueckue:
KOXa U CJIM3UCTBIE JIbIXaTeIbHBIX
IIyTEH, JKEIIyJOYHO-KUIIIEYHOT O
TpaKkTa, MEpLUATEJIbHBIN AMUTEIUN 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 3aluTa,
ocyliecTBIsieMast HOpPMaJIbHBIMU

UMMYHHBIMHU KJICTKaMH u
I'YMOPAJIbHBIMH KOMITOHEHTaMH
(arommTo3, HOpMAIBHBIE KHIIJICPHI,
crcrema KOMITJIEMEHTA,
BOCIIAJICHUE, uHTEPPEPOH,

UHTUOUTOPBI CBEPTHIBAHUS KpPOBH,
(GuOpPOHEKTHH, JTUXOpPAJKa, TJIaBHas
CHCTEMa THCTOCOBMECTUMOCTH).

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

JTUM(OIUTOB,;
THIIEPYYBCTBUTEIBHOCTD
HEMEJJIEHHOTO THUIIA;
THIIEPYYBCTBUTEIBHOCTD
3aMe/IJICHHOTO THUIIA;
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 3aBucuMocTH 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 KJIECTOK, B
TOM YHUCJIe WH(EKIIMOHHBIX areHTOB
— OakTepuii, BHUPYCOB, TpHOOB,

IIPOCTEUINX.

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

00yCIIOBJIEHBI CHUCTEMOM TE€HOB H
TJIMKOMIPOTEUAOB  (MPOIYKTOB  HX
AKCIIPECCUH) - rJ1aBHBIM
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  SBISAIOTCS ~ MECTaMH
nudepeHITpOBKI MOMYJISIUNA
JUMQOIUTOB.

[Tepudepuyeckue (BTOpUYHBIE):
cesie3eHKa, JIMMdaTuyeckue Ys3Ibl,
MUHJAIHBI, CKOILJICHUS
nuMdOUTHON TKaHU B COOCTBEHHOM
cioe CIIM3UCTBIX 00os04ex
KHUIIIEYHOTO THTIA

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

TUMOIUTHI BKJIIOYAIOTCS B
PELUPKYIISILHIO.
KiteTkn-npenmecTBeHHUKN
MMMYHOKOMIIETEHTHBIX KJIETOK

IIPOYLIUPYIOTCSI KOCTHBIM MO3IOM.

WJI-1 OTIK-5




Hekotopsle 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 BEAYILIYIO POJIb B PETYJISIIUNA

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

TYMOPQJIbHBIX BEIIECTB, IOJIYYarOT
AQHTUTeHHbIE Mapkepbl. KopkoBbli
CIOW THUMyca TYyCTO 3allOJIHEH
mumdoruramuy, Ha KOTOpBIE
BO3JEHCTBYIOT TUMHAYECKHUE
dakrtopel. B mo3roBom  cioe
HaxoAsaTcs 3pesble T-mumM@ouuThI,
MOKUJIAIOIIHUE BUIIOYKOBYIO KEJIe3y
Y BKJIIOYAIOLIMECS B LUPKYJSLUIO B
kauecTtBe T-xemnmepoB, T-Kunepos,
T-cynpeccopos.

B kocTHOM Mo3re CO3peBaroT
KJIETKU-TIPEIIIECTBEHHUKH TUISt
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 3acenseTcs
auMdouuTaMu B MO3JHEM
SMOPHOHAILHOM NEepUoJe U Mocie
poxnenus. B Oemoit  mynbne
UMEIOTCS ~ THUMYC3aBHCHMBIE U
TUMYCHE3aBUCUMbIE 30HBI, KOTOpbIE
3acenstores T-B-nmumdonuramu.
3pensie  B- u  T-nmumdouutst
3aCeNSI0T nepugepudeckue
TUM(OY3IIBI. Jlumdormtsr
MOCTYMAIOT B TUM(ATUYECKUE Y3IIbI
mo addepeHTHBIM JTHUMpATHIECKUM

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

auMdoy3IaMu TIO3BOJISIET aHTUTEH-




9yBCTBUTEIHLHBIM KJIETKaM
0oOHapyXuBaTh aHTUTEH u
CKaIUIMBaThCSl B TEX MecTax, Ie
MPOUCXOJUT UMMYHHAsl peakius, a
pacrpocTpaHeHHe IO OpraHUu3My
KJIETOK MaMsiITH U HUX TOTOMKOB
MO3BOJISIET JTUMQOUAHON cHucTeMe
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 CyONOMmyJIsIIuH,
MPEXAE BCETO Ha T-
(TUMYyC3aBHUCHMBIE, IPOIIE/IIITHNe
nepBuYHyl0 Au(QPepeHIPOBKY B
tumyce) aumbonutel U B- (bursa-
3aBHCUMBIE, MpOIIeIIre
co3peBanue B cymke Pabpunuyca y
OTHII WIA €ro  aHajorax y

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

[IpoucxoxaeHne W CO3pEeBaHUE.
Poponauanpumiieii  BceX  KIIETOK
KpOBU, B TOM YHCIIC JMUMQOIUTOB,
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, TIae npe-T-




KIETKA (TUMOIIMTHI) CO3PEBAIOT,
npoauepupyroT U TPOXOMIST
T GEepeHIIMPOBKY Ha OTAEIbHBIC
cyOKJ1acchl B pe3ynbTare
B3aUMOJICVCTBHUS c
SIUTENUANBHBIMU U JIEHJPUTHBIMU
KJIETKAMH CTPOMBI U BO3JCHUCTBHS
TOPMOHOMNOJOOHBIX

MOJIMTIENTH THBIX ¢daxTopoB,
CEKPETHPYEMbIX  ANUTEIHATLHBIMU
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-nmumbonuTs pacro3HaT
AHTUTCHBI C TIOMOINBIO JBYX THIIOB
MEMOpaHHBIX TTUKOMPOTEHHOB — T-
KJIETOYHBIX PELENTOPOB (CEMENCTBO
Ig-monobubix wmonekyn) u CD3,
HEKOBAJICHTHO CBSI3aHHBIX MEXIy
coboii. 1x penenTopsl, B OTIHYHE
OT AaHTUTE]I W peuenTtopos B-
IUM(OIUTOB,  HE  paclo3HaIOT

CBOOOJTHO HUPKYITUPYIOIINE
AHTUTEHBI. Onu pacro3HaT
MENTUIHBIE (bparmeHTsl,

npejcTaBsieMble UM A-KJIeTKaMH
yepe3  KOMIUIEKC  YYXEpPOJHBIX
BEIIECTB C  COOTBETCTBYIOLIUM
oenkom IJIaBHOM CUCTEMBbI
TMCTOCOBMECTUMOCTH | 1 2 Kiacca.
OcHoBHast ¢QyHKUUs B-kiaetok —
muddepeHnmanus B pe3ynbTaTe

AHTUTCHHOU CTUMYJIALIUA B
TIa3MaTHYECKUE KJICTKH,
OPOAYIMPYIOIIHE aHTUTENda, T.C.
s dexkTopHOe y4acTue 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
co0ol WK TunuaaMu. AHTUT€HAMU
ABIIAIOTCSA ~ JIIOOBIE  CTPYKTYpHI,
HECYIIUE MPU3HAKK TEHETHYECKOU
qyKEpOJAHOCTH U PACIO3HABAEMbIC
B OTOM KayecTBE HMMMYHHOMU

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

BUPYCHasl HelipaMHHKa3a.

MHoroo6pasue NoHATHS «aHTUTEH».
AHTHreHBl pa3JelieHbl Ha IOJHbIE
(MMMYHOTEHHBIE), BCEraa
IPOSBISAIOIIME HWMMYHOI€HHBIE H
AQHTUTCHHbIE CBOMCTBA, U HEMOJIHbIE

(ramrTeHsl), HE CTIIOCOOHBIE
CaMOCTOSITENILHO BbI3bIBATh
MMMYHHBIN OTBET.

["anTensl o0safaroT
AQHTUTEHHOCTHIO, 9TO
00yCJI0BAMBAET UX CHELM(PUUHOCTD,
CIIOCOOHOCTh n30upaTenbHo

B3aUMOJICHCTBOBATb C AHTUTEIIAMU
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
MMMYHOT€HHOCTh — HOCHUTEIIb (Yalle
0eIIoK).

VIMMYHOTEHHOCTh 3aBHCHUT OT psija
npuurdH  (MOJIGKYJISIPHOH  MaccChl,
MOJIBIDKHOCTH MOJICKYJI aHTHUTCHA,
(bOpMBI, CTPYKTYpPBI, CIIOCOOHOCTH K
M3MEHEHHIO). CymecTBeHHOE
3HAYCHHE UMeeT CTETCHb
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
YeTBEPTHYHONW (T.€. OT OOIIeH
KOH(pOpMaLuu 0eKoBOM
MOJICKYJIBI) CTPYKTYDHI, oT
MOBEPXHOCTHO PaCTOIOKEHHBIX
JeTEePMHHAHTHBIX rpymm u
KOHIIEBBIX AMUHOKHCIIOTHBIX

ocratkoB. KoiongHoe cocrosiHue
U pacTBOPUMOCTb — 00s3aTebHbIC
CBOMCTBA aHTUT'E€HOB.
CrieuuuHOCTh AHTUTE€HOB
3aBUCUT OT OCOOBIX YYacTKOB
MOJIeKyJ1 O€JIKOB U MOJIMCaXapHJIOB,
Ha3bIBAEMBIX SMIUTONAMH.

Onuronsl  KayeCTBEHHO  MOTYT
OTIINYATbCA, K KaXIOMY MOTYT
00pa30BbIBATHCS «CBOMY» AHTUTENA.
AHTUTEHBI, CcOJepXallhue  OJHY

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

[TonmMepHBIE aHTUTEHBI COJIEPKAT B
OO0JIBIIIOM KOJINYECTBE HACHTHYHBIE
snuTonsl (¢paaremtunsl, JIIIC).
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 TKaHeH
MakpoOpraHusma. a) AHTUIE€H

dopcmana - TUMUYHBIN

MEPEKPECTHO-PEATUP YOI
AQHTHUTEH, BBIBIEH B JIPUTPOLIUTAX
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 YEJIOBEKA W TAIOYKH
9yMbI, BUPYCOB OCIbI U TPHIIINA; T)
eme mnpumep — Oernok A
CTPENTOKOKKA M TKAaHW MHOKapja
(KIanaHHBIN anmapar).
[TomoOHast aHTUTCHHAsT MHMHKPHS
0OMaHBIBa€T MMMYHHYIO CHCTEMY,
3aI0MAIIAET OT €€  BO3JACHUCTBHS
MUKPOOPTaHU3MBI.
4. CranpuocnenuuaHoCTb.
HmeroTcss aHTUTEHBI, XapaKTepHBIE
s OIPEIEIIEHHBIX cTagui
pa3BUTHSA, CBSI3aHHBIE C
MoOp(horeHe3oM. Anboda-
deTonpoTenH  XapakTepeH s
SMOpPUOHANILHOTO Pa3BUTHS, CHHTE3
BO B3POCJIOM COCTOSHHH PE3KO
VBEJIMYMBACTCST  TIPU  PAKOBBIX
3a00NIeBaHUSX MTEUEHHU.
JKryTukosele, HITN H-Ar,
JIOKAM3YIOTCA 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
onpefensercs  JAe30Kcucaxapamu
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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,
HarpaBJICHHbIE 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  CBS3aHBl  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 OTTOPKEHUS

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 T'€HOB,
OTIPEIEIISTFOIINX CHHTE3

TPAHCIUIAHTALMOHHBIX AHTUI'€HOB,
MOJTyYHrJIa Ha3BaHUE rJ1aBHOU
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CHUCTEMBI THUCTOCOBMECTUMOCTH. Y
JIOHEW OHA 4YacTO Ha3bIBaeTCs
cucremoir HLA (Human leucocyte
antigens), B CBS3M C YCTKHUM
MPEACTaBUTEIHCTBOM Ha
JEUKOLUUTAaX TPaHCIUIAaHTALMOHHBIX
AHTUT€HOB. ['€Hbl 3TOM CHCTEMBI
pPacoJIOKEHbl Ha KOPOTKOM ILIeYe
xpomocombl C6. Cucrema HLA -
3TO CHUCTEMA CHUJIbHBIX AHTUIE€HOB.
Cnextp monexkyn MHC yHukanen
JUIsl OpraHu3Ma, 4yTo OIpPEAEIIAET €ro

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

Monexkynst MHC  kmacca 1
B3aUMOJCUCTBYIOT 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 KJIETOK
(mpexne Bcero makpodaroB u B-
TUMQOLUTOB, YaCTUYHO-
AKTUBUPOBaHHBIX T-1MM(OIUTOB).
JHI0TreHHbIEe LuTOoKUHBI. Omnoit w3 | /-1 OIIK-5
HMMYHOPEryJasiTopbl. ocobeHHoCTeH
Kaerounblii u UMMYHOKOMIIETCHTHBIX KJIETOK,
ryMOPAaJibHbIi 0cobeHHO T-muMQouTOB, SBISETCS
HMMYHHTET. CIIOCOOHOCTh POAYIIUPOBATH
00JIbIII0E KOJTMYECTBO PACTBOPUMBIX
BEIIECTB - [IUTOKUHOB
(MHTEPJIEHKIHOB),

OCYIIECTBIISIIONINX  PETYJISTOPHBIC
byakuun.  OHH  oOecrneunBaroT
coriacoBaHHyl  paboTy  Bcex
cucteM U (PaKTOPOB HMMMYHHOM
CUCTEMBI, Orarogapss NpSIMbIM H
00paTHBIM CBSI3IM MEXITY
Pa3INIHBIMH CHCTEMaMH u
cyononyssusIMu KJIIETOK
o0ecreynBaroT YCTONYHUBYIO
CaMOPETYJISLHIO UMMYHHOU
cucTeMbl. [IMTOKWMHBI yYacTBYIOT
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TakKe B PETyJsSUU amonro3a, 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
HANPABIISIOT UMMYHHBIH OTBET IO
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-OTIOCPEI0OBAHHOTO
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
MMMYHOKOMIIETCHTHBIE KJIETKH Ha
paHHUX  CTaJAMUSX  BOCIHAJCHHUS.
Bsaumozeiicteue

MUKpPOOPTaHU3MOB C pelenTopaMu
Makpo(aroB NPUBOJUT K UHAYKIIHH

CUHTE3a u CeKpelnu
IPOBOCHAIUTENIBHBIX ~ LUTOKHUHOB,
o0ecreynBarommnx pa3BuTHE
pPaHHEro BOCHAIUTEILHOTO OTBETA.
OcHoBHOI MEIUaTop
Bocnanenuss - MJI-1. Kuerku

orBevaroT mnpoxaykuueir MJI-1 nHa
JEMCTBUE TOKCUHOB U  JIPYrUX
KOMIIOHEHTOB ~ MHKPOOPTaHHU3MOB,
AKTUBUPOBAHHBIX KOMIIOHEHTOB
CHUCTEMBl KOMILJIEMEHTa, JPYI'HX
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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 ocymecTBastorcs: 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
ATBTEPHATUBHYIO

MPOBOCHAIUTEIBHBIM  ITUTOKWHAM
rpyIIy, OTPaHNYHBAOIIYIO
pa3BUTHE BOCIIaJICHUSI.

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

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

CHUHTE3UPYETCA U CEKPETUPYETC
Th2 knerkamu.

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

ITo XapakTepy
OMOJIOTUYECKOTO 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, Ni-
15) obecneynBaOT CTUMYIISIITUIO
pocra, ¢ GepeHITIPOBKY u
aktuBanuio  T-,  B-nmamdoruTos,
NK- KJIETOK, Makpogaros,
IPaHyJlIOLUTOB 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 (MPH) npuHuMaroT
pa3HOCTOPOHHEE ydactue B
peryiasiiMd HMMMYHHOIO  OTBETa,
00nanaT IPOTUBOBUPYCHOMU
AKTUBHOCTBIO.

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

AHTUTEN000Pa30BAHUS u
AKTUBHOCTh MOHOHYKJIEAPHBIX
KJIETOK. CekpeTupyrorcs

AaKTHBUPOBAHHBIMU MakKpodaramu.
ITpoBocnianuTenbHbIE LIUTOKUHBI -
WJI-1, -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.
[IpoTnBOBOCTIATUTEBHBIE
nurokunasl (MJI1-4, WJI-10, WJI-13,
O®HO oera) COCTABJISIFOT
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ATBTEPHATHUBHYIO
MPOBOCHAIUTEIbHBIM  ITUTOKHMHAM
rpynmy, OTPaHUYHBAIOLIYIO
pa3BuUTHE BOCTAJICHUS.
CylIiecTBEeHHOE 3HAYEHUE HMEET
NJI-4, ypoBeHb KOTOPOTO SIBISETCS
OJTHMM M3 KpHuTepueB orenku Th2-
otBeta. NJI-4 — ¢akTop akTHUBAMH

B-nmum¢ponuros, SIBIIAETCA
POCTOBBIM (HDaKTOPOM JJIST TYYHBIX
KJIETOK, T-xnerox. nii-4

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

IryMOpaibHbIN MMMYHHTET
[IPEUMYIIECTBEHHO IIPOTUB
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 ¢ aAHTUICHOM);
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
TG hepeHIIMPOBKO;

IPOAYKTUBHAs; OOHApYyKMBaIOTCA
IPOAYKTHl HIMMYHHOT'O OTBETA.

[Ipr mepBUYHOM HMMYHHOM
oTBeTEe MHIyKTHBHas (aza B
CpPeHEM MOXXET JUIATHCS HENEINo,
IpY BTOPUYHOM — JI0 TpeX JHEW 3a
cuer KkieTok mamsaTH. Cuima o
XapakTep  MMMYHHOTO  OTBeTa
3aBUCAT KaKk OT CBOKCTB, O3Bl
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 (Makpodaramu), KOTOpbIE

HKCHPECCHPYIOT AHTUTCHHBIC
JNETEPMUHAHTBl HA TIOBEPXHOCTH
KIICTKU " JIOCTaBIISIIOT
uHpopmanuo 00 aHTUTCHE B
nepudeprudeckue OpraHsl
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);
- UAMOTHIT-aHTHHAHOTHIINYECKHE
OTHOLICHHS.

I'yMOpasIbHBIE MMMYHHBIM OTBET
OCYILIECTBIISICTCSI ITyTEM BBIPAOOTKH
aHTUTEN (MMMYHOTJI00yIMHOB — 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 BbIHOCATCS Ha TMOBEPXHOCTh
B-knertku, obecrnieunBas
IIPOLIECCUHT AHTUTCHA u
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NpPEICTaBIsisl ero B MMMYHOT€HHOM
dbopme. PazBuTue  manmpbHEHIIHX
COOBITUM 3aBUCUT OT Xapakrepa
AHTHUTEHA.

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

Kommiekc AHTUTCHHBIN
nentua+monekynsa MHC II knacca
pacro3HaeTcs U CBsi3bIBaeTcs ¢ T-
xennepom (Th2) ¢ momompio T-
kieroyHoro perentopa (TCR wmm
TkP) wu xopeuenropubix (CD4,
CD28) mosiekyn — aare3uMHoB. JTH
IIPOLIECCHI COIIPOBOXKAAIOTCS
AKTMBHOM CEKpeluell LHUTOKWHOB
(WJI-1, UJI1-2, 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
¢ auturerom (in vivo, in vitro). B
COOTBETCTBUH C MEXIYHAPOIHOM
KJaccupukanuen COBOKYITHOCTb
CBIBOPOTOUYHBIX O€emKoB,
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 TJIMKONPOTENHAMHU

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, CIIIOHEe, OCOOCHHO — B

TPYAHOM MOJIOKE) O00ECreynBaroT
MECTHBIH MMMYHHUTET (HMMYHUTET

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 obnactu. B ux cocrase
BBIJICIISIOT runepeapuadenbHbIe
yuactku (3 B L- u 4 B H-mensix),
KOTOpBIE ONPENENSIOT CTPYKTYPY
AKTUBHOTO LEHTpa aHTHUTEI
(aHTUTEHCBS3BIBAIOIIETO LIEHTpa
Wi napatona). Pa3HOBHIHOCTH
MOCJIE€0BATEILHOCTH aMUHOKHCIIOT
B THUX runepBapradesbHbIX
y4acTKax OTIpEETSAIOT
cnenuuIHOCTh aHTuTena. MiMeHHo
C AHTHUTCHCBS3BIBAIONIMM IIEHTPOM
B3aUMO/ICHCTBYET aHTUT'eHHas
JeTepMUHAHTa (PMMUTON) aHTHUIEHA.

22




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, €ciu
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
3aBucuMoctTd 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
uMMYyHOTTI00yuHOB - A, G, E, M u
D. MMenHo KoHCTaHTHBIE OOJIacTH

H-uenei, pa3nuyasich 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 cocrage
IgG Beigenstor 4 moakmacca (IgG,
1gG2, 1gGs, 19gG4), B coctaBe IgA -
nsa moakiacca (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 (meHTamep I1gM
uMeer 10 aKTUBHBIX IIEHTPOB).
JIByx- 1 OoJiee BaJICHTHbIC 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 -
(cremens ~ cpoacTtBa)  —  ATO
MPOYHOCTh  CBSI3BIBAHUS  MEXKIY
OJIHUM AaHTUTCHHBIM OIIHTOIIOM W

OJHHUM AKTUBHBIM HEHTPOM
aHTHTENA, 3aBHCUT oT 150,
MPOCTPAHCTBEHHOTO COOTBETCTBHUSI.
3. ABHUIHOCTH CBS3H
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
OCYHIECTBJIIETCI €  HOMOIIBIO
HECKONBKMX aHTuTell CBs3BIBaHHE
aHTUTeHA c aHTUTEIIOM
OCHOBBIBACTCA HAa TCCHOM KOHTAKTC,
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KOTOpBIII 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
CEepOoJIOTUYECKUMH (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  BBIIACICHHBIE  KYJIbTYpPbI

MHUKPOOPTaHU3MOB ISt
oOHapyKeHUs Ar
MHUKPOOPIaHU3MOB.

Ot METOJAbI B 3aBUCUMOCTH
OT  Xapakrepa M  COCTOSIHMUSA
AHTHUT'€HAa MOXKHO O6’I:€I[I/IHI/ITI> B
HECKOJIBKO T'PYIII:
- TIPSAMBIE METObI B3aUMOJICHCTBUSA
u BU3YaJIbHOIO ONpeaeIICHUS
pesyabratoB  peakuuun  Ar-AT:

peakuuu arrJIrOTUHAITAM,
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, KOArTJIFOTHHAIIMA 1

1J1-2 OIIK-5
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Ap-;

- pE€aKkuuu, 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
cnenuduyeckyo (azy MmpoUCXOIUT
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  arrIIOTHHALMM) WM
NpeLUINTaTa B BUIC NMOMYTHEHUS.
Ora ¢a3za TpedyeT  HATUYHS
OIIpeIeICHHBIX yCIIOBUH
(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.
Konkypentnsiii  Bapuant HNDA:
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 ~ CIIEU(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,
HOJ'II/Ica,XElpI/IZ[aM, rarTéHaMm 1 I[p.

Kak MMMYHOJIOTHYECKU I
beHomen TOJIEPAaHTHOCTb
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  aHTWUTE€HaM,— 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
muddepeHpoBaTh  «CBOE» U
«IYKOE» u IPOTUBOCTOSATh
UMMYHHOMY CAaMOYHHUYTOXCHHUIO.

[Ipuobperennas
MMMYHOJIOTHUYECKAsI TOJEPAHTHOCTD
—  oTcyrcTBUE  crnenuduyeckoi
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 CylpeccopHbIX 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
(HM3K0/1030Basi 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
MIPOIIECCOB nponudepanuu u
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,
MOJIydlJia Ha3BaHUE aijieprus (OT
rpeu. alios — wuHoOM m ergon —
neiicteue). M3yuaer  amiepruro

CaMOCTOSITeNIbHAS HayKa -
aJJIepProJIOTHs. COOTBETCTBEHHO
AQHTHUTCHBI, BBI3BIBAIOIIHE

aJUIepru4ecKue peakluu, IoaydriIn
HA3BAHHE aJUIEPIEHBI.

['Mnep4yBCTBUTENBHOCTHIO
Ha3bIBAIOT Ype3MEpHOE WIH
HEa/IeKBaTHOE MPOSIBICHUE PEAKLIMM
npuoOpeTeHHOro MMMyHHTETa. B
OCHOBE  THUIIEPUYBCTBUTEILHOCTH
JEKAT TIOJE3HBIM B HOpME JUIA
opraHu3Ma 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
IIPOSIBIIICTCS. HE IIPU NIEPBOM, a, KaK
[IPAaBUJIO, JIMIIb MPU MOCIEAYIOLINX
KOHTAaKTaX ¢ aHTUTE€HOM.

Urak, ajuieprus -
MMMYHHas pe€aklMs OpraHu3Ma,
COIIPOBOXKJAFOILASICS
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) (0e3 paszescHus
Pa3BUBAIOIIUXCSI npu TOM
UMMYHOJIOTHYECKUX PEaKIui 1o
TUTIAM). CuHOHUMOM IE
0003HauYEeHUS
THIIEPYYBCTBUTEIILHOCTH | TUma
TEPMHUH QJUICprusl CTal JUIIb 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 JIECATHICTHH.

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

- B TeueHHe MMMYHOJOTHMYECKOU
CTaJud B OTBET Ha aJUIEPreH

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

- [TaToxumuyeckas CTaus
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 CTaINH

- 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).
- IlepBuuHBIE 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, JeHCTBHEM

(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-3BeHa. IIpenmyiiecTBeHHbIE
nedexTel B-cuctemMbl MMMyHUTETA
BBISABIISIIOTCS KakK CUHIPOMBI
THIIOTaMMarjio0y TMHEMHAH J5RI0%
araMMarJio0yJIMHEeMHH;
- WMMYHOJEHUIIUTHI,
00yCIIOBJIICHHBIE
MIPCUMYIIIECTBEHHBIM  TTOPAKCHUEM
T-3Bena  (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:

- HapyWIEHHSIMU TyMOPAJIBHOIO
3B€Ha MMMyHuTeTa (TUIO- U
araMMarJio0yJIMHEMHH U Jp.;

- HapyUIeHUsIMU (QYHKIMHA TUMYca U
KJIETOYHOTO UMMYHMTETA;

- HapylleHUsIMHM B  CHUCTEME

(daronuTo3a;

- nedexramu CHCTEMBI
KOMIUICMEHTA;

- HApYUICHUSMHU TJIABHOW CHCTEMBI
THCTOCOBMECTHUMOCTH,

- HapyLICHUAMHU IPOAYKIIMH
WHTEPJICMKUHOB U T.J1.;
- TSOKEIbIMH KOMOMHHPOBAHHBIMU
HapyILICHUSIMH.

K obuum  nposiBieHUsIM
NC otHOCSTCS:

- MHQEKIIMOHHBIN CHUHJIPOM
(THOMHO-CeNTUYECKUE  IPOLECCHI
CBSI3aHbI c HapyLICHUSMH

IIPEUMYILIECTBEHHO T'YMOPAJIBHOTO
MMMYHUTETA, ONIMOPTYHUCTUYECKUE

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);

- YacToe COYeTaHHWe C IOPOKaMHU
pa3BUTHSA (pu BPOKIECHHBIX
UMMYHOJEPUIUTAX);

36




- TI'SMAToOJIOTHMYCCKHUEC 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
OCYIIECTBIIATHCS TECTHI 1IN VIVO
(KO>KHBIE TECTHI),

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

IIpu omnpoce omnpenensroT
Haunbosee BEPOSATHBIN
MMMYHOIIATOJIOTHYECKUN CHHJIPOM,
CpeIH 3TUX CUHIPOMOB OCHOBHBIMHU
SABJISIFOTCS IECTh!
-  HUH(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!
- ompejaencHUe aOCONIOTHOTO U

OTHOCHUTEIIEHOTO CoJIepKaHus
auMdonuToB B mepupepUICCKOI
KpPOBY;

- ompezaeneHue koiuuectsa T- u
B-nmumdonuros;
- ompezaeneHHe YPOBHSA
UMMYHOIJIOOYJIMHOB OCHOBHBIX
kiaccoB (1gG, M, A);
- omnpeaeneHue  (arouuTapHOU
AKTUBHOCTH JICHKOLIUTOB;
- ompezeieHue 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,
BcriomorarelnbHeIX 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.
NmMmyHOTEpanus - MeTox
JIeYEHus, pu KOTOpPOM

OCYIIECTBIISIETCS. BO3JICHCTBUE Ha
UMMYHHYIO CHUCTEMY: IIOJaBJICHHE
UMMYHHOT'O OTBeTa
(uMMyHOCynIpeccusl), CTUMYJIALUS
OTBETA (MMMYHOCTUMYJISITINSA ),
BOCCTAaHOBJICHHE
UMMYHOIC(UITUTOB
(MMMYHOKOpPEKIIHS).
Nmmynomnpodunaktruka -
croco6 MpeyIpPExACHUS
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 HaXOIAT LIMPOKOE
pUMEHEHHE B Pa3INYHbBIX
00JIaCTAX MEIUIMHBI, B TEPBYIO
ouepeb B  NpOQWIAKTUKE U
JIe4YeHUH WHQPEKIIMOHHBIX 00JIe3HEeH,
JIepruid, UMMYHOIIATOJIOTHYECKUX

COCTOSTHHH, B OHKOJIOTHH,
TPAHCIUIAaHTOJIOTUH, npu
MIePBUYHBIX u BTOPUYHBIX

UMMYHOACPUIIUTAX U JPYTUX
00JIe3HSIX.

NMMmyHOOHOIOTHYECKHE
npernaparsl HMEIOT CII0KHBII
COCTaB, OTJIMYAIOTCS TII0 CBOEH
PHUPOJIC, CHOCO0AM TMONYYCHHS |
MIPUMEHCHUS, L[ETIEBOMY
Ha3HAYCHHUIO. Onnaxo, KaK
YKa3bIBAJIOCH BBIIIE, X 00bEIUHSICT
TO, YTO OHH JCUCTBYIOT WIM Ha
UMMYHHYIO CHCTEMYy, WJIH 4epes
UMMYHHYIO CUCTEMY, WJIH e
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

61/IonpenapaTbl, IIPUT'OTOBJICHHBIC
nus3 MI/IKpO6OB WJIN HUX AHTHUICHOB,

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-
nu 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, coJiepaKalue

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 anrturen). B Hacrosiee Bpems
3Ty  BakUMHY  MOJIydYyalOT  Ha
PEKOMOMHAHTHOM OCHOBE - C
MOMOUIBIO JIPOXKKEBBIX KIETOK C
mia3Muion, koaupyromeit  HBsS
AHTHUTEH.

4. PexomOuHaHTHBIE
BakMHbl. C TMOMOIIBIO METOOB
TE€HHOU WHXXCHEPUU ICHBI,
KOHTPOJIMPYIOILIME CHHTE3 Haubosee
3HAYUMBIX UMMYHOTCHHBIX
JETePMUHAHT, BCTpaWBalOT B
CaMOPETUTHIAPYIOIIHECS
TCHETHYECKUE 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
BCTpPOEH B ero reHom (eciu ren HBS
aHTHUTEHA - MPOTHUB BUpPYyCa renaTuTa
B).

Ecnu BekTOopom  siBhsieTcs
Ia3Mua, TO TPH Pa3MHOKCHHUH

pe-KOMOMHAHTHOTO 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-UHXCHEPHBIM yTeM
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COOTBETCTBYIOIINE OTMPECIICHHBIC
AQHTUTEHHBIE TETEPMUHAHTHI.

7. JIumocomasibHbIE
BakiMHbl. OHM  TPEACTaBIAIOT
Cco00OM KOMILICKCEI, COCTOSIIHUEC H3
AHTUTEHOB u TUNO(GUITBEHBIX
HOCHUTEJIEH (mpumep -
dbochomunuapl).  MMMyHOTeHHBIE
JTUIOCOMBI  Oonee 3P PeKTHBHO
CTUMYJHUPYIOT BBIPAOOTKY aHTUTEN,
nponudpepannio T-mumMpounuToB H
cekpenuro umu NJI-2.

8. AHTUMIUOTUTINYECKUE
BaKIMHbl.  AHTUUIMOTUIINYECKHE
aHTHUTENIA COJEPKAT «BHYTPECHHUI»

cnenupuyecKuii HOPTpPET
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 AQHTHUTCHBI
pasNMYHBIX  BO30yAMTENeH, WU
OJTHOTO, HO B Pa3IMYHBIX BapHaHTaX
(KOPILYCKYJISIpHBIE U XUMHUECKHE).

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

AHaTOKCHHBI  (TOKCOU/bI)
(an — orpunanue, tOX0 — OTPABIISIIO)
— 9TO  TpemapaTthl,  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.
ayAuTOpHAs 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
MMMYHOI'JIOOYJIMHOB.
6. Cepostoruveckasi JMarHoCTUKa 1 4 - - 4 9
MH()EKIMOHHBIX O0JIE3HEH.
7. NMMyHOOTHY€ECKast TaMSTh. 2 6 - - 4 12
NmmyHoNornueckas
TOJIEPAHTHOCT.
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 OCHOBBI UMMYHONIPO(DUITAKTUKA 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. AHTtHuTeNna. 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.
craryca.

10. | [TpuHIHTIET [13.23. Ilpunuunel ummyHoTpomnHoii repanuu. | C, C3 2
UMMyHOTponHOH | IMMyHONpoduIakTHKa, ”MMYHOTEpAITHs.

TEparnuu.
HNmmyHomnpoguna
KTHKA.
I13.24. UToroBoe 3ausarue o Temam 16-23. T, C, C3 2
HUTOI'O: 48
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5.5. Y4ueOHO-MeTOAMUYECKOE OOecTIeYeHHE IJIsI CAMOCTOATEIbHOM PadoThI N0 IUCHUIIHHE

5.5.1. CamocrosiTeqbHasi paboTa 00y4aromerocs Mo AMCUMUILIMHE

/o

Paznen
MYCIIUTIIIUHEI

HaumenoBanue pabot

Tpyno-
€MKOCTb
(dac)

®opMbI
KOHTPOJIS

NMmmyHHTET.
Bunnr
MMMYHUTETA.
Bpoxnennbiii
WMMYHUTET.

3anosHeHHe B pabouel TeTpaau
OCHOBHBIX TEPMHUHOB pa3zielia; U3yueHus
y4eOHOM W HAyYHOH JINTEpaTyphl
[ToAroTOBKM K MPAKTUYECKUM 3aHSATUSM
- 3ar0JIHeHue B padoueil TeTpaau
OCHOBHBIX TEPMHUHOB pa3zielia; U3yueHUs
y4eOHON W HAyYHOH JIMTEPATYPHI.

2

C P

[ToaroToBka K MpaKTUYECKUM 3aHATHSM -
3aloJiHeHue B paOoueil TeTpaau
OCHOBHBIX PHCYHKOB U TEPMHHOB
pasznena Buasl uMMyHHUTETa; U3yUYEHUS
yueOHOW 1 HAyYHOU JIUTEPATYpBhI.
PaboTa ¢ 31eKTpOHHBIMU
00pa3oBaTeILHBIMU PECYpPCAMH,
pa3sMEeIEeHHBIMH B 3JIE€TPOHHOM’ -
uH(popmanmonHou cucreme AI'MVY

C P

NmmynHas
CUCTEMA.
NmmyHnokoMmieTe
HTHBIE KJIETKU.

[ToaroTOBKH K MPAKTUYESCKUM 3aHSATHSIM-
3arojHeHne B paboueil TeTpaau
OCHOBHBIX PHCYHKOB U TEPMHHOB
pazznena UmmyHHas cucrema;
pedepaTUBHBIE COOOIICHUS 110
MMMYHOKOMIIETEHTHBIM KJIETKaM;
PaboTa ¢ 31eKTpOHHBIMU
00pa3oBaTeNbHBIMU PECYpPCaMH,
pa3sMeIEeHHBIMH B 3JI€TPOHHOM -
uH(popmanmonHou cucreme AI'MVY

C P

AHTHTEHLI.
Knaccudukanms.
Bugsl. CsoiicTBa.

[ToAroToBKM K NPaKTUYECKUM 3aHATHAM-
3aMoJIHeHUEe B paboueil TeTpaau
OCHOBHBIX PUCYHKOB 1 TEPMUHOB
paszena; peepaTuBHbBIE COOOLIEHUS 11O
TeMaM: «AHTUreHsl. Kinaccupukausy».
Pabora ¢ 35eKTpOHHBIMU
00pa30oBaTeIbHBIMU PECYpPCaMH,
Pa3MEIEHHBIMU B 3JIETPOHHOM-
uHpopMannoHHoi cucreme JJI'MYV.
IToaroroBka Kk KOHTPOJILHON padoTe U
TeCTHPOBAHHUIO.

C P

OHJIOTeHHBIE
MMMYHOPETYJIATO
PBL.
I'ymopanbHblii 1
KJIETOYHBIN
MMMYHBII OTBET.

Anrturena.

[ToaroTOBKH K MPaKTUYECKUM 3aHSATHIM
- 3aM0JIHEHHE B paboueit TeTpaau
OCHOBHBIX TEPMHHOB pa3jena
OHJOTeHHbIE UMMYHOPETYJISTOPBI.
N3ydenus yueGHOM U HayyHOMU
JUTEPATYPHI.

Pabora ¢ 35eKTpOHHBIMU
00pa3oBaTeIbHBIMU PECYPCAMH,

CP

49



Kiaccer
MMMYHOTJIOOYJT!
HOB

pa3sMCIICHHBIMU B 3HeTpOHHOﬁ-
nHpopmarnmonHoi cucreme J[I'MVY.

Ceponoruyeckas
JIUarHOCTHKA
MH(EKITNMOHHBIX
0oJIe3HEH.

[ToaAroTOBKM K NPAKTUYECKUM 3aHATHIM
- 3aM0JTHEHUE B paboueil TeTpaau cxem
OCHOBHBIX CEPOJIOTUYECKUX U
MMMYHOJIOTMYECKUX PEaKIUi
UCHOJIb3YEMBbIX JUIsSl TUarHOCTUKU
UHQPEKIIMOHHBIX 3a00JICBaHUN.
N3yuenuns yueOHON 1 HAydHOH
JUTEPATYPHI.

Pabota ¢ 351eKTpOHHBIMU
00pa30BaTeNIbHBIMU pecypcami,
pa3sMEeIEeHHBIMU B 3JI€TPOHHOM-
uH(popmannoHHou cucreme AI'MYV.
IMoaroroBKka K KOHTPOJILHOM padoTe U
TeCTHPOBAHHUIO

C P

Nmmynonoruuec
Kasi IaMsATh.
Nmmynonoruuec
Kast
TOJIEPAHTHOCTb.

[ToaroToBka K MpakTUYECKUM 3aHATHSM -
3aIoJIHEHUE B pabouell TeTpaau
PHCYHKOB U TEPMHHOB pazjelia
«MIMMyHOMTOTHYECKAsI TAMSITEY;
U3y4yeHHs yueOHOH U HayqHOH
JUTEPaTyphl; IOATOTOBKA pedepaToB IO
temaM M «MMyHOIOrHUYecKas
TOJICPAHTHOCTB.

PaboTa ¢ 31eKTpOHHBIMU
00pa3oBaTEIbHBIMU PECYPCAMH,
pa3sMeIEeHHBIMH B 3JI€TPOHHOM -
uH(popmanmoHHou cucreme AI'MVY

C P

Knuanueckas
WMMYHOJIOTHSI.
Annepruyeckue
peaKIuu.

[ToaroToBka K MPaKTUYECKUM 3aHATHSM -
3aIoJIHeHUE B pabouelt TeTpaau
OCHOBHBIX PUCYHKOB U TEPMHHOB
paznena «KnnHuYecKkass *UMMYHOJIOTHSL.
Annepruueckue peakiumn»; U3y4eHus
yueOHOW U HAyYHOU JIUTEPATYPBHI.
Pabota ¢ 31eKTpOHHBIMHU
00pa30BaTeIbHBIMU PECYPCAMU,
pa3MeIEeHHBIMH B 3JI€TPOHHOM -
uH(popmanmoHHou cucreme AI'MVY

C P

Nmmynonedpuim
Tbl. IMMyHHBI
cTaryc.

ITonroroBka K NpakTUYECKUM 3aHATHUAM -
3alojiHeHHe B paboueil  Terpaau
OCHOBHBIX DHUCYHKOB M  TEPMHHOB
paszzaena «MeToanl HUCCIIETOBAHUS
MMMYHHOT'O craryca.
NMMyHOIEPUIIUTB»; U3YUeHUs yueOHOM
Y HAy4YHOU JIUTEPaATYPBHI.
Pabota c
00pa3oBaTeIbHBIMU pecypcam,
pa3MeIeHHbIMU B 3IIETPOHHOM-
uHpopmMarmonHo# cucteme JJI'MV.

3JIEKTPOHHBIMU

C P

10.

Nmvmynompodr
aKTHKAa.

[TonroroBka K MpakTUYECKUM 3aHATHUSIM -
3alloJJHEHHEe B pabodedl  TeTpaau

C P

50



NMMyHOTpOIIHasl | OCHOBHBIX  pUCYHKOB W  TEpPMHUHOB
Tepanusi. pazaena «lIpuHIMIBI MUMMYHOTPOITHOM
TEpanmuu»;  M3y4YeHUs  y4eOHOH U
HAyYHOMU JIUTEpaTyphl.

Pabota c 3IIEKTPOHHBIMU
00pa3oBaTeIHLHBIMU pecypcamu,
pa3MeIeHHBIMU B AIIETPOHHOM-

nHpopManuoHHOH cucteme JJI'MYVY.
IloaroroBKkM K KOHTPOJBLHOH padore u

TECTHPOBAHHIO
HUTOIO: 44
ITonroroBka k | [ToBTOpEeHUE U 3aKperyiecHUEe U3Y4EHHOTO 2 CP
3a4ery Marepuana (pabota C JEKIHOHHBIM
MaTepuasioM, y4eOHOH JTepaTypoi);
dbopMynupoBKa BOIIPOCOB;
npeIdK3aMeHallMOHHbIC
WHIMBUTyaJIbHBIC u TPYIIIOBBIE
KOHCYJIbTAIIMH C MIPENoaBaTeeM.
Pabora C ANEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcamu,
pa3MeIICHHBIMU B 3JIETPOHHOM -

uH(popmanronHou cucreme AI'MYV.

5.5.2. TemaTuka pedepaTUBHBIX padoT

Ne | Paspen Tema

1 1 NMMmyHoz0rMs Kak Hayka. 3HaueHue padot .M. MeuHukoBa.
2 2,3 @DaKkTOpbl BPOKJIECHHOTO HMMYHHTETA.

3 4 AHTUT€HBI OPTaHHU3Ma YeJIOBEKa.

4 4 OHOreHHble UMMYHOPETYIISITOPBI.

5 7 TpancniaHTallMOHHBIA UMMYHUTET.

6 8 IIpoTHBOONYX0JIEBBII UMMYHHUTET.

7 8 Annepruyeckue peakiui. AHaQUIaKTHYECKUH HIOK..
8 10 NmMmyHOIEDUITATEI.

9 10 AyTOMMMYHHBbIE 3a00JI€BaHMSL.

10 10 NMMyHOnIpodunakTiKa 1 UMMYHOTEpaIusl.

5.5.3. MeToauyeckne yKazaHus JJsi 00y4aOUUXCsl M0 OCBOEHHIO JUCIHIINHBI
Jauueiii  pazgen paboyedt mTporpamMmbl  TUCHUIUIMHBI  pa3paboTaH B KadecTBE
CaMOCTOSATENIBHOIO JOKyMeHTa «MeToandecKkue peKOMEHJAIMU JUIs CTYAEHTa» B BHJE
MIPUJIOKEHUS K pabodeii mporpaMMe JUCITUTIITUHBI.

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

6.1. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH
6.1.1. IlepeyeHbp KOMIeETEeHIHH C YKa3aHHeM 3TanoB HX (GopMuUpoBaHHMS B mpolecce
0CBOCHUs padoyeill NPOrpaMMbl AUCHUILIMHBI
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Ne
pasznerna

HaumenoBanue paznena
JTUCITUATITUHBI (MOTYJIs1)

Kox xoHTpOonupyemoii
KOMITETCHIINH (UJTU €€
4acTH)

DOpMBI KOHTPOJIA

1

2

3

1.

Nmmynurer. Buasl
MMMYHUTETA.
Bpoxennsiit
MMMYHUTET.

WJ1-1 OIIK-5

NMmyHHas cucrema.
MMMyHOKOMIIETCHTHBIE
KJICTKH.

WJI-1 OIIK-5

CT,C3

AHTHUTEHEL
Knaccudukanus. Bugst.
CBaoiicTBa.

WJI-1 OIIK-5

CT,C3

OHJIOT€HHBbIE
UMMYHOPETYJISTOPBHI.
I'ymopasibHbIN 1
KJIETOYHBIA UMMYHHBII
OTBET.

1JI-1 OIIK-5

CT,C3,

Anturena. Kimaccel
MMMYHOTJIOOYJIMHOB.

1JI-1 OIIK-5

CT,C3,

Ceponorudeckas
JIMarHOCTHKA
WH(EKIIMOHHBIX
0oe3HEN.

1J1-2 OTIK-5

CT,C3

NMmyHosIOrnueckas
namsaTh. OCOOEHHOCTH
VMMYHHOT'O OTBETA IIPU
pa3IUYHBIX UHPEKIUSIX.
NmmyHonornyeckas
TOJIEPAHTHOCTb.
TpaHcIutaHTaMOHHBIN
MMMYHUTET.
IIpoTrBOOITYXOIEBBII
VMMYHUTET.

1J1-2 OTIK-5

CT,C3

Knuanueckas
UMMYHOJIOTHSI.
AJIepruyecKkre peakimm.

1J1-2 OTIK-5

CT,C3,

Meroas!l ncciaen0BaHus
MMMYHHOTI'O CTaTyca.
NMMmyHO A€ PUITUTHI

1J1-2 OIIK-5

CT,C3

10.

ITprHIMIIBL
MMMYHOTPOITHON
Tepanuu.
NmmyHOnpoduIakTUKa.

WJ1-2 OTIK-5

CT,C3,
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6.1.2. [IpuMepbI OLIEHOYHBIX CPEACTB IJIsl TEKYIIEro M Py0e;KHOr0 KOHTPOJIS

COBECEJOBAHHUE ITIO KOHTPOJIBHBIM BOITPOCAM

PA3IJIEJI 1. Ammynutet. Buabl ummyHnurtera. Kiierounbie GakTopbl BpOKIEeHHOIO
HMMYHHTETA.

Tema 3ansitusi Nel. UMmmynuTer. Buabl uMMyHHuTeETA.

Koowi koumponupyemvix komnemenyuu: HJ[-1011K-5

1. CoBpeMeHHOE MOHATHE UMMYHUTETA.

2. Buabl ummyHnuTeTa.

3. Bpoxnéanblii (BUI0BOI) HMMYHHTET.

4. [TpuoOperénupiii UMMYyHUTET. Buapl.

5. OcHOBHbIE ~ OTIMYHMS  BPOXKAEHHOTO U NPUOOPETEHHOTO  BUJOB
UMMYHHTETA.

6. Kakumu akropamu ocyiiecTBiseTcss Hecnenuduueckas 3amura opranuzma?
7. Kaxue kieTku 001a1at0T GarouuTapHoi criocOOHOCThIO?
8. KakoBwsl cramuu arormurosa?
9. Urto nmpoucXOoauT Ha KaXI0M dTare (HaronuTapHOi peakiuu?
10. Yro Takoe He3aBepIIEHHBIN GaronuTos? 3aBepuéHHbIN?
11. Uro Takoe aromurapHoe umcino? dDaronurapHelii mokazatens? Kak mx
ONpeAeIsItoT?
12. Kaxk ompeaenstoT WHACKC 3aBepIIEHHOCTH (haronuTo3a?

KpuTepun olleHKH TEKYLIEro KOHTPOJIs yCIEeBAEMOCTH
(cobeceoBaHHE 0 KOHTPOJIBHLIM BOIPOCAM):

4 «OTINYHOR:

CTymeHT uWMeeT TIIyOOKHe 3HaHMs Y4eOHOro Marepuaiga 0 TeMe IPaKTHYECKOTO
3aHATHS, CHOPMYIMPOBAT TOJHBIM W TPABWILHBIA OTBET Ha BOMPOCHI TEMbI 3aHATHSA, C
COOJIIOJICHHEM JIOTUKH M3JI0KEHHs Marepuaia, MMOKa3bIBaeT YCBOEHHE B3aMMOCBS3H OCHOBHBIX
HOHSTHI HCIOJB3YEMBIX B pa0OTe, CMOI OTBETHTH HA BCE YTOYHSIONIME W JIOMOJHHTEIBHBIE
Bonpockl. CTyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO U MPAKTHYECKOrO Marepuaga Io
TeMe 3aHATHSL.

v «Xoporoy:

CTyleHT moKa3aj 3HaHWe y4eOHOro MaTepHala, YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOT
OTBETHUTD TOYTH TOJHO Ha BCE 3aJ@HHBIE JOMOJHUTEIBHBIE U YTOUHSIOMHME BOMPOCHL. CTyIeHT
JIEMOHCTPUPYET 3HAHUS TEOPETHYECKOrO M TPAKTHYECKOTO Marepuajga I0 TeMe 3aHsTHS,
JIOIyCKask He3HAYMTEIbHbIE HETOUHOCTH.

4 «Y 1OBJIETBOPUTEILHOY:

CTyneHT B 1LIEIOM OCBOMJI MaTepual MPaKTUYECKOrO 3aHSATHSA, OTBETUJ HE Ha BCE
YTOUHSIIOIIME M JIOMOJIHUTENbHbIE BONPOCHL. CTYAEHT 3aTpyAHSAETCS C MPABUIBHOW OLEHKOMN
MPEeIOKEHHOW  3a7aud, [aéT HEMOJHBIA OTBET, TPEeOYIOmUA HABOIAIIMX BOMPOCOB
IIPENOo1aBaTelIs.

v «Heya0BAETBOPUTEIBLHOY:

CTyneHT MMeeT CyHIEeCTBEHHBIE MPOOENbl B 3HAHUSIX OCHOBHOTO y4eOHOTro Marepuana

MPAKTUYCCKOI'0 3aHATHA, IMTOJIHOCTBIO HE PACKPBUI COACPIKAHUC BOIIPOCOB, HC CMOT' OTBCTUTH HaA
YTOUHAIOUEC W OOIMOJHUTCIBHBIC BOIIPOCHI. CTy)IeHT JIaéT HCBCPHYIO OLCHKY CHUTYyalluu,
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HENPaBWJILHO BBIOMpAET anroput™m JedcTBuil. HeynoBnerBopuTenbHas OLEHKAa BBICTABISETCS

BBIITYCKHHUKY, OTKAa3aBIICMYCs OTBCYATh HA BOIMPOCHI TEMbI IIPAKTUYCCKOI'O 3aHATHA.

A)
b)
B)
)
1y

A)
b)
B)
I)
)

A)
)

TECTUPOBAHUE
PA3JIEJI 2. UmMmyHHas1 cucTeMa. MMMYHOKOMIIETEHTHBIE KJIETKH.
Tema 3ansaTus Ne4. Jlumdouanas cucrema
Koowir konmponupyemvix komnemenyuii: M/[-10ITK-5

1. llentpanbHas 3a7a4a UMMYHUTETA:
o0ecreyeHre reHeTHUECKON LIEIOCTHOCTH OpraHu3ma
o0ecrieyeHne NPOTUBOMH(EKIIMOHHON 3aIUThI
OTTOP>KEHUE MEPECAKEHHBIX KJIETOK, TKAHEH U OPraHoB
pean3anus 3aporpaMMHUpPOBAaHHON KJIETOUYHOM CMEpTH (anornrTo3a)
o0ecreyeHre COCTOSHUS TOJIEPAHTHOCTHU K «CBOEMY».

2.IIproOpeTEHHBIIT UMMYHUTET XapaKTePU3yeTCs:
CHEU(PUIHOCTHIO
00pa3oBaHMEM aHTHUTEI
(dhopMUPOBaHHEM UMMYHOJIOTHYECKON TTaMSITH
aKTHBAIMEH YHJOKPUHHON CHCTEMBbI
SPUTPOTIOIZOM.

3. K daromuram oTHOCSTCS:
Makpodaru
HelTpoduisl

B) Th-mumdoumtsr

I

NK-kieTku

1) B-numdouutsr.

A)
b)
B)
I)
1y

A)
b)
B)
I
iy

A)
b)
B)
I)
1y

4. K 6axkTepuIHbIM (aKTOpaM KPOBHU OTHOCSTCS:
JTU301IUM
C-peakTuBHBIN O€I0K
KOMILJIEMEHT
¢ubpuHOreH
OeTa-JIM3KHEI

5. Jlumdonoas ocymecTBusercs:
B KOCTHOM MO3T€
B CEJIE3EHKE
B JIUM(ATHUECKUX y3I1ax
B MEWEPOBBIX OJIAMIKAX KUIIEYHIKA
BEPHO BCE MEPEUUCIICHHOE.

6. OcHoOBHbIE (HYHKIMH CIENU(PUIECKOrO0 IMMYHHOTO OTBETA:
00pazoBaHNE aHTUTEI
HaKOIJICHHE CeHCUOMIIN3UPOBAHHBIX TUM(OIIUTOB
MHUHOLIUTO3
¢aronuro3
AKTUBAIIUA BH)IOKpI/IHHOﬁ CHUCTEMBI

7.Knerouno-rymopainbHasi TEOpUSI UMMYHUTETa 0OOCHOBaHa!
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A)
b)
B)
)
1y

A)
b)
B)
I)
iy

A)
b)
B)
I
1y

A)
b)
B)
I)
)

P. Koxom

N. MeyHuKOBBIM
JI. Ilactepom

I1. Dpnauxom

3. bepunrom.

8. Oco0eHHOCTH BPOXKJIEHHOTO UMMYHHUTETA:
pean3yeTcs TOJIBKO JIUM(POUTHBIMU KIETKaMHU
peanu3yeTcsi TOJIbKO MUEJIIOMIHBIMU KJIETKaMH
AKTUBUPYETCS TOJIBKO IPH BO3JACUCTBUU aHTUTCHA
AaKTHUBUPYETCA HE3aBUCUMO OT MOIAJaHNs AaHTUTE€HA
(dopMHpyeT KIETKH UMMYHOJIOTHUECKON MaMSITH.

9. Toll-momo6HbIe perenTopsl pacio3HAKOT:
AHTUTCHBI BUPYCOB
TPYIIIBI JIUIHA0B TOBEPXHOCTHBIX AaHTUTEHOB OaKTEepHid
UMMYHHbIE KOMIUIEKCHI
YIJIEBOJIHBIE IPYIIIbI TOBEPXHOCTHBIX aHTUT€HOB OaKTepuil
CyIEpaHTUT €HBI.

10. Koxa, xak nepudepudeckuii 0Ten IMMYHHON CUCTEMBI COJIEPIKHT:
JICHIPUTHBIC KIETKA
NK-knerku
B-mum¢ponuter
KyTn(epoBCKHE KIETKU
Ty4YHBIE KIIETKH.

KpuTtepuu olleHKH TeKYIero KOHTPOJIsI yCIeBaeMoCTH (TeCTHPOBAHHE):
«OTanyHOY: 100-90%

«Xopomoy: 89-70%
«Y IOBJIETBOPUTEILHO: 69-51%

ASANENEN

«HevIoBIETBOPUTEILHON: <50%

IMPAKTUYECKHUE HABBIKAU
PA3IJIEJI 1. UmmynuteTt. Buabl ummyHnurtera. Kiierounbie gakTopbl BpOKIeHHOTO
HUMMYHUTETA.
Tema 3ansaTus Ne3. Bpo:xkaeHHbIii UMMYHUTeT. @aKTOPbI BPOKIEHHOT0

HMMYHHTETA.

Koovwvl koumpoaupyemoix komnemenyuu: -1 OIIK-5

1. Mertonasr HCCIIEI0BAHUS B MMMYHOJIOTUH,
aJIeproJIOTHH
2. OmpeneneHue WHACKCAa OaKTEPULIMTHOW aKTMBHOCTHM KoOxH. [lpuHnum Merona.
JuarHoctuueckass I[EHHOCTh MeETOAAa JUIsl ONpPEAENEHHUs COCTOSHUS  (haKTOPOB
HecTeM(PUIECKONH PE3UCTEHTHOCTH KOXKHU U CIU3UCTBIX 000JI0UeK

Kpurepun onieHKH TeKyIero KOHTpoJisi yCIeBaeMOCTH
v «Hey1oBI1€TBOPUTEIBHON:

CTyneHT He 3HaeT 3HAYUTEJIbHOM 4acTH MPOrpaMMHOT0 MaTepuaa, JOIMyCKaeT OLINOKH,
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HEYBEPEHHO, C OONILIIUMHU TPYAHOCTSAMH BBIIOJIHAET IPAKTUUECKUE 3a0aHKs.
v «Y IOBIETBOPUTEIBLHOY:

CryaeHT 3HaeT TOJIbKO OCHOBHOM Martepuai. OJIHaKo, He YCBOWII €ro0 JIeTalieH, JOMyCKaeT
HETOYHOCTH, HEJAOCTATOYHO MpaBWIbHBIE (HOPMYIMPOBKH, HApPYIIAET IOCIIEIOBATEIHLHOCTh B
U3JIOKEHUU TPOTPAMMHOIO MaTepuana; BIaJeeT TOJIbKO MHUHHMYMOM JIaOOpaTOPHBIX
HUCCIIEIOBAHUMN.

v «Xopomoy:

CTyneHT TBepJ0 3HAE€T MPOrpaMMHBIN MaTepuaj, IPaMOTHO U MO CYTH M3JIaraeT ero; He
JIOTYCKaeT CYIIECTBEHHBIX HETOYHOCTEW, OTBeuas Ha BOIPOCHI; MNPAaBUIBHO MPUMEHSET
TEOPETHUUECKUE TIOJIOKEHUSI TPHU PEIICHUU MPAKTUYECKUX BOINPOCOB M 3aJaHUi; BIaJeeT
HEOOXOAUMBIMH HaBBIKAMU U IPUEMaMU UX BBIMOJTHEHUSI.

v «OTIHYHOY:

CryneHT rryOOKO U TBEpJO YCBOWI MPOTPAMMHBIA MaTepHall: IMOJHO, MTOCIEA0BATEIHHO,
rPaMOTHO, JIOTUYHO ero u3naraeT. [Ipu oTBeTe TECHO CBS3BIBACT TEOPHUIO C MPAKTHKOM; XOPOIIO
3HAKOM C OCHOBHOM IJIUTEpaTypol, OpUEHTHUpPYETCS B BBHIOOpE METONOB JTabOpPaTOpHOM
TUArHOCTHKU WHGEKIMOHHBIX OoJne3Hell B o0beMe, HEOOXOIUMOM il MPaKTUYECKOU
JESTENIbHOCTH Bpada, yMeeT MPUMEHSTh 3HAHUS B pPaMKaxX H3JIaraéMbIX OTBETOB; CBS3BIBAET
aCIeKThI MIPEAMETA C 3a1a4aMU MPAKTHYECKOTO 3IPaBOOXPAHEHUSI.

COBECEJOBAHHU 110 KOHTPOJIBHBIM BOIIPOCAM II0 BJIOKAM
JUCIHHUIIVINHBI

PA3IJIEJI 2. UmmyHHas cucteMa. UMMyHOKOMIIeTEHTHBIE KJIETKH.
Tema 3ansitusi Ne4. Jlumpougnas cucrema.
Koovr konmponupyemvix komnemenyuu: HJ{-1 OIK-5

LlenTpanbHble 1 nepudeprueckue opraibl TUMPOUIHON CUCTEMBI.
IIpuHIMIT OpraHu3ani MMMYHHOW CHCTEMBI.

KpoBeTBOpHBIN KpacHbIN KOCTHBINA MO3T. DYHKIIHH.

Tumyc. @yHKIMH.

[Tepudepryeckue opransl TMM(ONIHON cucTeMbl. DYHKIUH.
Kakue kieTku Ha3bIBalOT «<MMMYHOKOMIIETEHTHBIMUY?
Xapaxrepuctuka u GyHkuuu T-mumponuToB.

Kak u rae npoucxonut nuddepenupoka T-mumdonuton?

©ooNoakwhE

XapakTtepuctuka u GyHKIuu B-numdonuTos.

[EEN
o

. Kax u rae npoucxoaur auddepenunpoka B-mumporuron?
. B uém cxonctBo u paznuune ¢pynkuuit T- u B-mumdoruton?
KakoBa poip aHTUIre€H-IPEACTABIAIOMNX KIETOK?
Oxapaxtepuzyiite NK-kineTku.

N = = =
Rl S A

Oxapakrepu3yiiTe raMMa-JebTa-TUM(OLUTHI, UX OCOOEHHOCTH U (QYHKIIHH.
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Kpurepun oueHKH TeKyIIero KOHTPOJIA ycreBaeMocTHu (codeceqoBaHue):
«HeynoBiIeTBOPUTENBHOR:

v 3HaHus: CTYACHT HC CIIOCOOEH CaMOCTOSITEIIHLHO BBIACIIATH I''TAaBHBIC ITIOJIOXKCHUS B
HN3YUCHHOM MaTtcpuajic NTUCHUIIJINHBI. He 3naer u HE moHMMaeT SHAYUTCJIbHYO WJIM OCHOBHYIO
4acCTb MMPOrpaMMHOTO MaTCpHraJia B IPCACIaxX MOCTABJICHHBIX BOIIPOCOB.

4 VYmenus: CTYACHT HE YMECT IMPUMCHATH HCIOJHBIC 3HaHWA K PCHICHUIO
KOHKPETHBIX BOIIPOCOB U CUTYAIMOHHBIX 3a4a4 110 06pa3uy.
4 HaBwiku: CTYACHT HC BJIAJICCT ITPAKTUUCCKUMU HaBbIKaMMU.

«Y JIOBJICTBOPHUTEIHHOY:

v 3HAHUS: CTYJIEHT YCBOWJI OCHOBHOE COJEp)KAaHHE MaTepuana JUCLUIUIMHBI, HO
uMeeT TpoOenbl B YCBOSGHHM MarepHuala, HE MPENATCTBYIOUIME JajbHEHIIeMy YCBOCHUIO
yuebHOro marepuasna 1o aucuuiuimHe «VmmyHosnorus». MMeer HecucTteMaTU3UpPOBaHHBIE
3HAHUS 110 MOAYJISAM AUCUUIUIMHBL. Martepuan nznaraet (parMeHTapHO, HE TIOCIIEJOBATEIBHO.

v YMeHus: CTYACHT HUCHBITBIBACT 3aTPyJHEHUS IPU HU3JI0KEHUM MaTrepuaia II0
MonysssM  aucuMiuimHel - «MMMyHonorusi».  CTyA€HT — HENOCIENOBAaTEIbHO U He
CHUCTEMATHU3UPOBAHO YMEET UCIIOJIb30BaTh HENOJIHbIE 3HaHWs Marepuasa. CTyIeHT 3aTpyqHAETCs
OpY [PUMEHEHUU 3HaHWM, HEOOXOAMMBIX AJs pEIIeHUs 3a7ay Pa3IUYHBIX CHUTYallMOHHBIX
TUIIOB, TIPY O0BSICHEHNH KOHKPETHBIX MOHATHH B pa3zaenax «IMMyHOIOTHs

v HaBbiku: cTyneHT BiaJieeT OCHOBHBIMU HAaBbIKAMH, HO JIOIYCKAaeT OIIMOKH U
HETOYHOCTU HCIOJb30BaHHOW HAay4yHOW TEPMHHOJIOTMU U NpH oTBeTax. CTYAEHT B OCHOBHOM
CIOCOOEH CaMOCTOSITENIBHO TJIaBHBIE [TOJIOKEHUS B H3YYEHHOM MaTepuaile.

«Xopouoy:

v 3Hanus: CTYAEHT CIOCOOEH CaMOCTOSITENIbHO BBIIENATH IJIaBHBIE MOJIOKEHUS B
nU3ydeHHOM Marepuane. IlokaspiBaeT 3HaHUSA BCEr0 W3Y4YEHHOI'O IPOTPAMMHOIO MaTepHala.
JlaeT MoONHBINA ¥ NPAaBWIBHBIM OTBET HA OCHOBE U3YYEHHOI'O TEOPETHYECKOIO U MPAKTUYECKOIO
MaTepHaoB; HE3HAYUTEIbHbIE OLIMOKM M HEJAOYeThl IPH BOCIPOU3BEACHUU H3YYEHHOT'O
MaTepuaa, Onpe/esIeHNs MOHITHI JJaJl HeMoJIHbIe, HeOOIbIlINe HETOYHOCTU IIPU UCIIOJIb30BAHNUN
HAy4YHBIX TEPMUHOB.

v VYmenus: CTyIeHT yMeeT CaMOCTOSITENbHO BBIIEIATH IJIaBHbIE IOJOKEHHUS B
M3YYEHHOM MaTepuaje; Ha OCHOBAaHMM (AKTOB M MPUMEPOB 0000IaTh, JeIaTh BBIBOAMI,
YCTaHABIIMBATh BHYTPUIIPEIMETHBIE CBA3U. CTYIEHT YMEET MCIOIb30BaTh MOJIYYCHHbBIE 3HAHUS
Ha MpaKkTHKE B BUJIOM3MEHEHHOM CUTyalllH, COOI01aTh OCHOBHBIE MpaBHUiIa KYJIbTYPbl YCTHOU
peun, UCTI0Ib30BaTh HAYYHBIE TEPMUHBL.

v HaBpixku: CrymeHT BiageeT 3HaHMAMH BCETO HM3YYEHHOIO IPOIPaMMHOIO
MaTepuana, MaTepuaia H3jaraeT IMOCJIeI0BaTeNIbHO, JIOMYCKAaeT HE3HAYMTEJbHbIE OIIMOKU U
HEJ0YeThl MPU BOCIIPOU3BEACHUN M3Y4YEeHHOTo Marepuana. CTyJeHT He 00laaeT TOCTaTOYHbIM
HABBIKOM pabOThl CO CIPaBOYHOM JUTEpaTypol, y4eOHMKOM, NMEPBOMCTOYHUKAMU; MPABHIIbHO
OpPUEHTHUPYETCS, HO pabOTaeT MEJICHHO.

«OTANYHOR:

v 3nanus: CTyIEHT CaMOCTOSTENBHO BBIIEISAET IVIABHBIE MOJIOXKEHUS B U3yUYEHHOM
Marepuaje M CrnocoOeH JaTh KPaTKyl XapaKTePUCTUKY OCHOBHBIM HIESIM MPOpabOTaHHOIO
MaTepuaia IUCUUIUINHEbL «IMMyHOIOTHA». 3HaeT OCHOBHBIE IOHATHS B pa3/ielax aKylulepcTBa U
ruHekonoruu. IlokaspiBaeT riybokoe 3HaHHME M TOHUMAHUE BCEro O0bEMa MPOrPaMMHOTO
MaTepuaia.
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v VYmenus: CTyIeHT yMeeT COCTaBUTh IMOJHBIA M MPaBWIbHBII OTBET HAa OCHOBE
HN3YUCHHOI'O MaTcpualia, BbIACIATH INNIABHLIC IMMOJIOKCHHA, CAMOCTOATCIIBHO IMOATBCPKIAATL OTBCT
Pa3IMYHbIMU CUTYAllUOHHBIMHU 3aJa4aMU, CAMOCTOATCIIBHO U apryMCHTUPOBAHO ACJIaTh aHAJIU3,
0000111eHus1, BBIBOJIBL. Y CTAHABIMBATH MEXIUCIUIUITMHAPHbIE (HA OCHOBE paHee MPUOOPETEHHBIX
3H3,HHI>1) U BHYTPUIIPECAMCTHBIC CBA3U, TBOPUYCCKHU IMTPUMCHATH ITOJTYUCHHBIC 3HAHWA AJId PCUICHUA
akymepckux 3aaad. [lociaenoBaTesnbHO, YETKO, CBSI3aHO, 00OCHOBAHO M 0€301IMO0YHO H3j1araTh
yueOHBI MaTepuai; JaBaThb OTBET B JIOTMYECKOM IOCIEI0BAaTEIbHOCTH C HCIIOJIb30BAHUEM
MPUHITON TEPMUHOJIOTUH; JIEJIaTh COOCTBEHHBIE BHIBOIBI; (DOPMYIUPOBATH TOYHOE ONpeesieHUue
U HCTOJIKOBAHHWE OCHOBHBIX MOHSTUA M MPaBHII; MPU OTBETE HE MOBTOPATH JIOCIOBHO TEKCT
Y'-IC6HI/IK3; nu3jiaratb Marcpuajl JUTCPATYPHBIM A3BIKOM; IPABUJIIBHO U 00CTOSTEILHO OTBEYATH
Ha JIOMIOJIHUTEJIbHBIE BOMPOCHI IpenojiaBaresiss. CaMOCTOSITENIbHO U PallMOHAIBHO UCIOJIb30BATh
HaTJISITHBIC TIOCOOWS, CIIPABOYHBIC MAaTEpHANbl, YYEOHHK, JOMOJHUTEIBHYIO JHMTEpaTypy,
MNEPBOMCTOUYHHUKHU.

v Hagbiku: CTyI€HT caMOCTOSITEIbHO BBIACISIET TJIaBHbIE MOJ0KEHHS B U3YYEHHOM
MaTepuaie M CIOoCOOeH JaTh KPAaTKYI XapaKTePUCTHKY OCHOBHBIM HESIM MHPOpaOOTaHHOTO
maTtepuana. CTyIeHT MOKa3bIBaeT IIyOOKOE W TOJHOE BIIaJCHHE BCEM OOBEMOM H3ydaeMoid
JUCIUTUIAHBI.

CUTYAIIMOHHBIE 3AJIAYM 1O PA3JIEJIAM JUCHUITJIMHBI
PA3/TEJT 6. CepoJioruyeckue peakium.
Koowl koumpoaupyemvix komnemenyui: /-2 OIK-5

3agauya 1

B xnuHuky mnoctynun OOJBHOW C BBICOKOW TemmepaTypoud.  Peakumst Bupans
nonoxurenasHa B TTpe 1:200 ¢ O - OpromHOTH(HO3HBIM THAarHOCTUKYMOM. Baine 3aximoueHue.
3agaya 2
VY 607pHOr0, MOCTYNMUBIIETO B MH(MEKIMOHHYIO KIMHHUKY C MOJO3pEHUEM Ha OproumrHoW Tud,
peakuus Bupans monoxutenbHa B pasBeneHUU ChIBOPOTKH 1:800 ¢ O — IMarHoCTUKyMOM U
1:400 ¢ H —auarnoctukymom. IloaTBepkAar0T 7 pe3ynbTaThl peaklUUy MpearnoiaraeéMblil
IuarHos?
3anaya 3

ITocTaBuim peakuyio arriaOTUHALMY BBIACIEHHONW KYJIbTYpPbl JU3EHTEPUMHBIX NAJIOYEK
co cnenuduyeckumMu cbiBopoTkamu rpynn A, B, C, JI. nmonoxuTenpHas peakuus MOJydyeHa C
ceiBopoTkou [I. JlaiTe 3akitoueHue.
3agaua 4

B K0XHO — BeHepoJOrMuecKuil aucnaHcep mocTynuia OoiabHON ¢ cudumnucoMm. Kak
71a60paTOPHO MOATBEPAUTH JUATHO3?
3agaya 5

N3 naboparopun KOXHO-BEHEPOJIOTMUECKOrO JAMCIIAHCEpa TMONY4YEeHbl pPe3yibTaThbl
peakuuu Baccepmana 6oibHOr0 M.C.

PCK ¢ kapinoMN1MHOBBIM aHTUTEHOM — ITOJIOKUTEIbHAS.

C TPENIOHEMHBIM AHTUTE€HOM — ITOJIOKUTEIIbHAS.

OO0bsicHuTE, 9TO COOO0M TIPeACTaBIAIOT aHTUTEHBI Nel 1 2 maifTe 3aKitoueHue.

Kpurepum oueHkHu TeKylero KOHTpPoJisi yCneBaeMoCTH (CUTYallMOHHbIE 3a/1a4H):

4 «OTIU4HOR:

OTBeT Ha BOIPOC 3a/1a4u JaH NpaBuWiIbHBIA. OOBsICHEHNE X0/1a €€ pPeIIeHUsI MTOIPOOHOE,
MOCJIeIOBATEILHOE, TPAMOTHOE, C TEOPETUIECKUMH 0OOCHOBAHUSMU (B T.4. U3 JIEKIITHOHHOTO

Kypca).
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v «Xopomoy:
OTBeT Ha BONPOC 33144y JaH NpaBUIIbHEINA. OObICHEHUE X0 €€ PEIEHUs OAPOOHOE,

HO HEJI0CTATOYHO JIOTUYHOE, C AMHUYHBIMU OIIMOKAMU B JETANISIX, HEKOTOPHIMU
3aTPYAHEHUSIMU B TEOPETHUYECKOM O0OOCHOBAHUHU (B T.4. U3 JIEKIIMOHHOTO MaTepuaa), B
CXEMAaTUYECKUX N300PAKEHUSIX U JEMOHCTPALIUAX HA aKYIIEPCKUX (aHTOMAX, C € AMHUYHBIMU
omuOKaMH B UCITOJIb30BaHUU UMMYHOJIOTHYECKUX TEPMHUHOB; OTBETHI Ha JIOMIOJTHUTEIIbHBIC
BOIIPOCHI BEPHBIE, HO HEAOCTATOYHO YETKHE.

4 «Y IOBJICTBOPHUTEIHHO:

OTBeT Ha BOIPOC 3a7a4u JaH MpaBuiIbHbIA. OOBICHEHHE X0/1a €€ PEIICHHS

HEJIOCTaTOYHO IOJIHOE, HETOCIIEI0BATENIbHOE, C OMNOKaMU, C1a0bIM TEOPETHYECKUM
000CHOBaHHEM (B T.Y. JJEKLIUOHHBIM MaTEPUAIOM), CO 3HAUUTEIbHBIMU 3aTPYAHEHUSIMU U
OIIMOKAMHU B CXEMAaTUYECKHX U300PaXKEHUAX, IEMOHCTPALUAX, B UCTIOIb30BAHUHT
MMMYHOJIOTMYECKUX TEPMUHOB; OTBETHI Ha JIOIIOJIHUTEIIBHBIE BOIIPOCH! HEAOCTATOYHO YETKHUE, C
OLIMOKaMH B I€TaIAX.

v «Hey1oBIeTBOPUTEILHOY:

OTBeT Ha BOIPOC 3a]1auu JaH HenpaBuiIbHbIA. OObsICHEHUE X0/1a €€ pelIeHus 1aHO

HCIIOJIHOC, HEIIOCICAOBATCIIBHOC, C Fp}I6LIMI/I OIHI/I6KaMI/I, oe3 TCOPECTUYCCKOI'O 000CHOBaAHMST (B
T.4. JICKOXMOHHBIM MaTepI/IaJIOM); OTBCTHI HA JOMMOJIHUTCIILHBIC BOIIPOCHI HCIIPABUJIBHBIC

(OTCYTCTBYIOT).

TECTHPOBAHHUE 110 PA3JAEJAM JIUCHUITJIMHBI
PA3JIEJI 4. JH10TeHHBIE HMMYHOPETyJISITOPbI.
Koowvl koumpoaupyemoix komnemenyuu: MJ-1 OIIK-5

1. AxTuBanMs CUCTEMBI KOMITJIEMEHTA MO KJACCUYECKOMY MYTH CBA3aHA:
A) c BbIpaOOTKOM MHTEpICHKNHA-2
b) Bo3znelicTBueM uHTEphepoHOB
B) c¢ ywyactuem KoMmIuIeKca aHTUT'€H/aHTUTEIIO
I') axruBanueii Toll-mogoOHBIX penenTopos
JI) BepHO BCE mepedncIeHHoe.

2. AKTUBAIMsI CUCTEMBI KOMIJIEMEHTA 110 JIEKTHHOBOMY IIYTH CBSI3aHA C IEHCTBHEM:
A) mutoxkunoB NK-kieTok
b) nepdopunor NK-kierox
B) rucTramuHA TYYHBIX KIETOK
[') menTuaOB- aHTUOMOTHKOB
J1) HeBepHO BCE mepeuncieHHoe.

3.JIeHApUTHBIE KJIETKH — 3TO KJIETKH, KOTOPBIE:
A) 00pa3yroTcst B KOCTHOM MO3Ie
b) o00pasyrorcs B BUTIOUKOBOI! Jkenes3e
B) BBINONHAIOT aHTUTEH-TTPE3EHTUPYIOIIYIO (PYHKIIHIO
I') »skcmpeccupyroT aHTUTEHBI THcTOocoBMecTUMOCTH |l kimacca
J1) cuUHTEe3upyIOT aHTHUTENA.
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4.5.01™MeThTe cTanguu (paronurosa:

A)
b)
B)
I)
iy

aare3us
I'EMOJIU3
aITJIFOTUHaI A
XCMOTaKCHUC
OHJOLUTO3

25. Cnu3uctbie 000JI0YKH CEKPETUPYIOT:

A)
b)
B)
)
1y

6.

A)
b)
B)
I)
)

JIA301UM
IgA

IgE
OeTa-ITu3uH
KOMILJIEMEHT.

EcrecTBeHHbII HNMMYHUTET HOBOPOXKIEHHBIX (POPMUPYETCS B pe3yJIbTaTe:
BaKIMHAIIMU

BBEJICHUSI MMMYHHBIX CBIBOPOTOK

IepeaadYd aHTUTEI OT MAaTEepH IOy

aHTUOMOTUKOTEpANun

BEPHO BCE NIEPEYUCIICHHOE.

7. Ilocne BBeAEHHSI aHTUTOKCUYECKOM J1e4eOHO-TIPO(PUIAKTUIECKON CHIBOPOTKH

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I)
1y

A)
b)
B)
I
iy

A)

bopMupyeTcss HUMMYHUTET:
AKTUBHBIN
ITIACCUBHBIN
HMCKYCCTBEHHBIIN
AHTUMUKPOOHBIH
BPOKICHHBIN.

8.ITproOpeTEéHHbIN aKTUBHBII MMMYHHUTET BOZHUKAET 1OCJI€ BBEJICHHUS B OPTaHU3M:

aTTEeHYUPOBAHHOW BaKI[UHBI
MPOOHOTHKOB

AHATOKCHHOB
AHTUTOKCHYECKOUN CHIBOPOTKHU
AHTHOHMOTHKOB.

9.B peanuzanuun QpyHKIUI aanTHBHOTO UMMYHUTETA IPUHUMAIOT y4acTHE:

KJIETKM UMMYHOJIOTHYECKON ITaMATH
JEHIPUTHBIE KIIETKU

NK-knetku

UMMYHOTJIOO yJTHHBI

BEPHO BCE NEPEYUCIICHHOE.

10.Bo3mMoOKHBIE TyTH aKTUBALIMM KOMIUIEMEHTA:
aHadpPOOHBII
KJIACCHYECKUI
aJIbTepHATUBHBIN
JIEKTUHOBBIN
JIAKTO3HBIN

11.0T™meTbTE IPU3HAKU, XapaKTEPHBIE 11 CUCTEMbI KOMILIEMEHTA:
OTHOCHUTCS K O€JIKaM ChIBOPOTKH KPOBHU
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b) akTuBHM3HMpyeTCs KacKaJoM pPeakiuidi MpOTeoau3a
B) wumeercs TonbKO y yesnoBeka

I') cneunduyHa MO OTHOILIEHUIO K AHTUTEHY

JI) OTHOCHUTCS K MHTEpJICUKUHAM.

12.MexaHu3M aKTUBAIIMKA KOMIUIEMEHTA IO KJIIACCUYECKOMY ITyTH CBSI3aH:
A) ¢ ydacTHEM KOMILIEKCA aHTUT€H-aHTUTEIIO
b) ¢ yuactuem Oenka mponepauHa
B) c neiictBueM aHTHOMOTHKOB
[') ¢ pacmo3HaBaHreM MaHHO30CBSI3bIBAIOIIECTO JICKTHHA
) c ydactuem Ig-E.

Kpurepun oueHKH TeKyIIero KOHTPOJISA yCIeBAeMOCTH (TeCThl):

«O1immyroy»: 100-90%

«Xopormoy: 89-70%
«Y noBaerBopurelbHO»: 69-51%

AN NI NERN

«Heynosnersoputensno»: <50%

6.2. TIPOMEKYTOUYHASA ATTECTALUSA ITO U'TOI'AM OCBOEHMUSA

JUCHMUILIAHBI

6.2.1. ®opma npoMe:kyTOUHOI aTTecTaumuu — 3auer. Cemectp —V - VI

6.2.2. Ilpouenypa npoBeaeHus: MPOMeKYTOUHOI aTTecTanuu - CobecenoBanue
6.2.3. [IpuMepbI BONPOCOB IJIAA MOATOTOBKH K 3a4eTy

RBOooo~NoOwNE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

0.
1.
12.

CoBpeMeHHOE MOHATHE UMMYHUTETA.

Bunel nMMyHuTETA.

Bpoxxnénnslii (BU10BOI) IMMYHHTET.

[TproOperénnblii UMMYyHUTET. Buapl.

OcHOBHBIE OTJINYHUS BPOKAEHHOTO U MPUOOPETEHHOTO BUJOB UMMYHHTETA.

Kakumu ¢pakTopamu ocyiiecTBisieTcst Heciennduyeckas 3almra opranuzma?

Kaxkue kietku o0nagaroT ¢paronuTapHoi CiocOOHOCTHIO?

KakoBbl hyHKIIMM (HaroOUTHPYIOIIMUX KIETOK?

KaxoBsl cTanuu ¢arounrosa?

YTo MpoucXOAUT Ha KaXI0M dTarne (paroiuTapHoi peakun?

Uro Takoe He3aBepHIEHHBIN (aronuTo3? 3aBepiiEHHbIN?

UYro Takoe QarouutapHoe uucno? ParouurtapHbelii nokazarens? Kak wux

onpenensor?

Kak onpeznenstoT uHaeKC 3aBepII€HHOCTH (haroruToza?

[IepBruHBIE penenTopsl JOUMMYHHON PE3UCTEHTHOCTH.

I'ymopanbHbIe GakTOpbI BPOKIEHHOTO UIMMYHUTETA.

benku octpoii dass

Yro Takoe nu3zonum? MeToauka onpeesieHus JIM3011MMa B CIIIOHE.
KommiieMeHT, myTH akTUBanMu KOMIUIEMEHTA. bruosiornueckas poss.
CXo/1cTBO U pa3nuuue MyTeil aKTUBALUU KOMIJIEMEHTA.
Wnrtepdeponsl. PaznoBunHocTH. OyHKINH.

LlentpasbHble U nepudepruuecKue opraibl JUMGPOUTHON CUCTEMBI.

[IpuHIMI OpraHn3anuu UMMYHHOU CHCTEMBI.

KpoBeTBOpHBIN KpacHbIM KOCTHBIA MO3T. DYHKIIMH.
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24
25
26

27.
28.
29.
30.
31.
32.
33.

34
35

. Tumyc. @yHKIUH.

. Ilepudepryeckue opransl TMMGONIHON cUCTeMbl. DYHKITUH.

. Kakue kieTkn Ha3bIBaIOT «MMMYHOKOMITETEHTHBIMUY»?

Xapakrepuctuka u QyHxuun T-mumMponuToB.

Kak u rne mpoucxomut nuddepennuponka T-mumbonuros?

Xapakrepuctuka u Gy B-mumdornuros.

Kak u rne npoucxoaut nuddepermnupoBka B-mumpornron?

B uém cxoxctBo 1 paznuune Gynkuuit T- u B-mumporuros?

KakoBa poib aHTUTreH-TIPEACTaBISAIOIUX KIETOK?

Oxapaxrepusyiite NK-kierku.

. Uto takoe anturen? Jlaiite onpeneneHue.

. CBoiicTBa aHTHIE€HOB: AaHTHUTE€HHOCTb, YYXEPOJAHOCTb, WMMYHOI'€HHOCTbD,
cnenu(uIHOCTb.
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6.2.4. ®opMbl IK3aMEeHAIIMOHHBIX OMJIETOB

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

®I'BOY BO JIMY

Munsapasa Poccuun

Kadenpa muxpodbuonorumy,
BUPYCOJIOTUH YU UMMYHOJIOTHH
10 HAMPABJICHUIO TIOJITOTOBKU

31.05.02 Ilenunarpus
Hucuunnmna — UMMyHoI0THS

SK3AMEHAILIMOHHBIM BUJIET Ne

1. Ucropus pa3BUTUS UMMYHOJIOTHH

2. I/IMMYHOJ'IOFI/IIIGCKaH maMATb: IIpUupoaa, Orojornyeckoe 3HaueHue. Paznuuus

MNEPBUYHOIO0 U BTOPUIHOI'O UMMYHHOI'O OTBCTA

3. PUM, npuHIHUI AMarHOCTUYECKOE 3HAUCHHUE

VYTBep:KIeH Ha 3acenaHuu Kadeapsl, MpoTokoil oT «29» urons 2022 r. [Tporokon Ne 18

Owmaposa C.M. 11.6.H., mpodeccop,
3aBeyronuii Kadeapoit MUKpOOHOIIOTHH,
BUPYCOJIOTUHA U UMMYHOJIOTHH

CocraBuTenu:
Cangosa b.M. K.M.H., IOLIEHT, JOLIEHT
Kadenpsl MUKpOOHOJIOTHH,

BUPYCOJIOTUHA U UMMYHOJIOTHH

KopkmacoBa M.A. K.M.H., IOIIEHT Kadeapsl
MHUKPOOHOJIOT U, BUPYCOJIOTUH U
UMMYHOJIOTHH

« » 20 I.
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Koouwvi konmpoaupyvemuix komnemenyuu: HJ/{-2 OIIK-5

®I'bOY BO AI'MY Kadenpa mukpoOuomnoruu,
BUPYCOJIOT'MU U IMMYHOJIOTUU

Munzapasa Poccun 10 HAITPABJICHUIO ITOITOTOBKU
31.05.02 Ilenuarpus

Hucuuninuna — UMmyHomorust

SK3AMEHAILIMOHHBIM BUJIET Ne

1. AHTI/IFCH, OIpCACIICHHUC, CBOMCTBa aHTUT€HA
2. I/IMMYHOJ'IOFI/IIIGCKaH TOJICPAHTHOCTD, OIIPCACIICHUC, BUABI, OMOJIOrMYECKOe 3HAUYECHHUE

3. U®A, npuHIMI NpUMEHEHHE I AUArHOCTUKH WHQEKIIMOHHBIX 00Je3HEH

YTBepkaeH Ha 3aceaHuu Kadeapbl, MPoToKoI oT «29» utonst 2022 r. Ne 18

3aBeayroniuii kKadeapoit MUKPOOHOIIOTHH,
BUPYCOJIOTHH U KIMMYHOJIOTHH
1.0.H., mpodeccop Owmaposa C.M

CocraBuTenu:
Cangosa b.M. K.M.H., IOLIEHT, JOLIEHT
Kadenpsl MUKpOOHOJIOTHH,

BHPYCOJIOTHHA U UMMYHOJIOTHH

KopkmacoBa M.A. K.M.H., IOIIEHT Kadeapsl
MHUKPOOHOJIOTUH, BUPYCOJIOTUH U
UMMYHOJIOTHH

« » 20 I.

64



6.2.5. CucremMa OlEeHUBAHHUSI Pe3YJbTATOB OCBOEHHMS] IUCHMIUIMHBI, OMHCAHUE IIKAJ

OICHUBAHUA, BICTABJICHHUA OLICHOK.

IMoka3zarenu Kputepuu oneHuBanus
OlleHUBAHUS «He 32YTEeHO» \ «3a4YTEHO»
NJa-1 OIK-5
3HATh CryneHt He criocobeH K CTyIeHT caMOCTOSITENIbHO BBIJICNISET IIIaBHbIC
abCTpaKTHOMY MBIIUICHUIO MOJIO’KEHHUS B U3YYEHHOM MaTepualie u
He 3HaeT 0CHOBBI IMMYHOJIOTHH | CIOCOOEH J1aTh KPATKYIO XapaKTePUCTUKY
OCHOBHBIM HJIesIM TPOpabOTaHHOTO MaTepuaia
JUCITUTIIAHBL.
3HaeT nmpeaMeT, UMMYHUTET, aHTUT€HBI,
aHTHUTENA U IPYTHE MOHATHUS TUCIUTUTHHEIL.
[TokasbIBaeT rirybokoe MOHMMAaHHE MpeIMeTa
MMMYHOJIOTHH.
yMeTh CryneHt He ymeeT CryneHT yMeeT NoJb30BaThCsl y4eOHOH,
AQHAJIM3UPOBATh OCHOBHBIC Hay4HOH, HAyYHO-TIOIYJIIPHON JIMTEPATYPOU
MI0JIO)KEHUSI UMMYHOJIOTUU 0 MPEAMETY.
BJIA/IETh Crynent He Biazeer 6a30BbiMU | CTyIEHT MMOKa3bIBAET TITyOOKOE U MOJIHOE
OCHOBaMHU TIO MIpeIMETY BJIaJICHHE BCEM 00BEMOM H3y4aeMoit
JVCIUTUTMHBL, BIaJIeeT 3HAHUSIMH T10
UMMYHOJIOTHH.
NJ-2 OIK-5
3HATH CrtyneHT He croco0eH K CTyIeHT CaMOCTOSITETFHO BBITIOTHSET
CaMOPa3BHUTHUIO U OCHOBHBIE TpeOOBaHUS MO BEACHUIO
CaMOCTOSITEIbHOMY YCBOCHHUIO MIPOTOKOJIOB HMMYHOJIOTUYECKUX
peaMeTa WCCJICIOBAHU I
yMeTbh CryneHT He ymeeT CTyIeHT 3HaeT U yMeeT IPUMEHATh BCe
CaMOCTOSITEITEHO U3JIOKHTh MMMYHOJIOTHUECKUE METOJIbI NCCIICOBAHMS.
OCHOBHBIE MTOHATHS
UMMYHOJIOTHH
BJIA/IETh CrynenT He Biazneet 6a30BbiMu | CTYyICHT B MIOJTHOM MEpE BJIaJIEET BCEM

OCHOBAaMH 11O UMMYHOJIOTUHA

00BeMOM H3ydaeMON AUCIUILTUHBL. MOXeT
MOJIb30BATHCA MOTYYEHHBIM MaTEPHUAIIOM TI0
MIPEAMETY.

VIl. YYEBHO - METOJIMYECKOE U TH®OPMAIIMOHHOE OBECTIEYEHHE
JUCUMUIINHBI

7.1. OcHoBHas1 JUTEpaTYypa

IleyaTHbIE N31aHUS

Ne HanmeHoBaHMe U31aHUA KonuyectBo
IK3EMILISIPOB
B On0/1MOTEKE
1 XantoB, P. M. NmmyHonorus: Y4eOHUK AJi1 BY30B C KOMIAKT — 100
" | muckoM. - M.: TDOTAP - Menua, 2011 - 320 c.
1. WUmmyHOnoOruss M ayuieproiorus / y4eOHHK A MEIULIUHCKUX 100
2. By3oB // Ilog pea. A.A. BopoGwnéBa, A.C. brikoBa, A.B.
Kapaymnosa.— M., [Ipaktuueckas menuiaa. — 2006. — 287c.
3 MenuimHcKasi MUKpOOHOJIOTHSI, BUpYCOJIoTHsl, nuMMyHoJorus / [Tox 650
" | pen. mpod. JI. b. bopucosa. Yuebnuk. - M.: Menununa, 2001, 2002,
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2005. - 528 c.

BHCKTPOHHLIC H3TaHUA

Ne HaumenoBanue u3aanus
MeaunuHcKasi MUKPOOHOJIOTHS, BUPYCOJIOTHS 1 UMMYyHoJorusi: B 2 T. Tom 1./ mox pen.
B.B. 3BepeBa, M.H. boiiuenko. - M. : I'DOTAP-Menua, 2016. — 447c¢. // KoncynbTanT

1. | crymeHTa: cTyaeHYecKasl SJEKTPOHHAs OMOIMOTEKA: DIIEKTPOHHASI OMOIMOTeUHAs
cuctema. — Mocksa, 2019. — Jloctyn o naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436417.html

2. | MenuuuHckas MUKpOOUOJIOTHs, BUpYcoJiorus U ummyHouorus. B 2 1. Tom 2. / mox pen.
B.B. 3BepeBa, M.H. Boiiuenko. - M. : [DOTAP-Menua, 2016. — 447c¢. // KoncynbpTant
CTYJCHTA: CTy/IeHYECKas JIEKTPOHHAsI OMOIMOTEKa: SJIEKTPOHHAs OUOIMOTeUHas
cuctema. — Mocksa, 2019. — Jloctyn no naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436424.html
7.2. JlonoiHUTEJIbHAS JJUTEpaTypa

IleyaTHBIE H3AaAHUA
Ne HaumeHnoBaHmne U31aHusA KoanuecTBo
IK3eMILISAPOB
B OubJMoTeKe

JApannuk, I'.H. Knuandeckass IMMYHOJIOTHS U aJUICPTOJAOTHS: IS 100

1. | crya.ctap.Kypcos, Bpauei, HMMMYHOJIOTOB, aJIEProJIoroB
/T .H.Apanauk.-M:MHUA, 203.-604 c.

5 XaurtoB,P.M. Ummynonorus: arnac/ P.M.Xauts, A.A.Spuius, 25

" | b.B.INaerun// -M.:I' D0TAP-Menuna, 2011.-624 c.

3. | PykoBOACTBO K TPAKTUYECKUM 3aHATHSAM TI0 MHKPOOHOJIOTHH, 20
WMMYHOJIOTH W BHPYCOJOTHH C WUTFOCTPUPOBAHHBIMH 3ajadamMu //
noJ. pea. A.A.BopoGresa u B.H.Ilapera — M.,MHA —2007. —470 c.

4. 2. Ilneidop x. Harmsannas ummyHnonorus. Ilep. ¢ anri. - M. — 5

I'D0TAP Memununa, 2000. - 95 c.

5. | MeauuuHcKkas MUKpOOUOJIOTHSI, BUPYCOJIOTUS U UMMYHOJIOTHsI 60
/yae6uuk mox pex. npod. A.A.Cooitaakosa B.b.-CI16., M.-2008.-532
C.

DJIEeKTPOHHBbIE U3TaHUS

Ne HanmenoBaHMe u3gaHus
MukpoOroIIoTHs, BUPYCOJIOTHUS U UMMYHOJIOTHSI: PYKOBOJICTBO K TAOOPaTOPHBIM
3ansaTusM / mox pea. B.b. CooituakoBa, M.M. Kapanarna. - M. : [DOTAP-Menua, 2015.

1. | (b-ka Bpaua-cnenmanucra) // KoHCynbTaHT Bpaua: 2JIEKTpOHHAs] METUITUHCKAS
OmbIMoTEKA: dNIEKTpOHHAs OnbIMoTeyHas cuctema. — Mocksa, 2019. — Jloctym o
napoiro. — URL: http://www.studmedlib.ru/book/ISBN9785970435755.html

2. | MuKpOOHOJIOTHS, BUPYCOJIOTHS 1 IMMYHOJIOTHS: PYKOBOJICTBO K JJAOOPATOPHBIM
3anstusiM / iox pen. B.b. CooituakoBa, M.M. Kapamana. - M. : TOOTAP-Menua, 2014.
(b-xa Bpaua-cnieunanucrta) // KoHcyapTaHT Bpaya: 3J€KTPOHHAS MEIUIIMHCKAS
OubnroTeKka: AMEeKTpoHHast OudnoTeuHas cuctema. — Mocksa, 2019. — Jloctym 1o
napoutro. — URL: http://www.studmedlib.ru/book/ISBN9785970430668.html

3. | MukpoOuonorus, BUPYCOJIOTHS: PYKOBOJICTBO K MPAKTHUECKUM 3aHITUIM: y4eO.

nocobue / mox pen. B.B. 3sepesa, M.H. boituenko - M. : [DOTAP-Menua, 2015. (b-xa
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http://www.studmedlib.ru/book/ISBN9785970436417.html
http://www.studmedlib.ru/book/ISBN9785970436424.html
http://www.studmedlib.ru/book/ISBN9785970435755.html
http://www.studmedlib.ru/book/ISBN9785970430668.html

Bpaua-crienuanucta) / KoncyapTanT Bpaya: 3JIeKTpOHHasi MEAMIIMHCKas OnbimoTeka:
aJIeKTpoHHAs Oubamoreunas cucrema. — Mocksa, 2019. — Jloctyn no mapoio. — URL:
http://www.studmedlib.ru/book/ISBN9785970434956.html

OcHoBBI MUKpOOHOIOTHH 1 UMMYHOJIoTHH / o pen. B.B. 3BepeBa, M.H. boiiuenko -
M. : TDOTAP-Menua, 2014. (b-ka Bpaya-crenuanucra) // KoHCynbTaHT Bpaya:
ANEKTPOHHAs MEeIMIIMHCKas: OMOIMOTeKa: SJeKTpOHHAs OUOIMOTeYHas cucTemMa. —
Mockasa, 2019. — Hoctyn no naposto. — URL:
http://www.studmedlib.ru/book/ISBN9785970429334.html

MuxkpoObuosniorus 1 ummyHosorus. [Ipaktukym: yae6. mocooue / P. T. Mannanosa - M.
: I'D0TAP-Menua, 2013. (b-xa Bpava-cnenmanmcta) / KoHcynbTaHT Bpaua:
ANIEKTPOHHAS MEIUIIMHCKAsE OMOIMOTEKA: SJICKTPOHHAs OMOIMOTEYHAsT CUCTEMA. —
Mockaa, 2019. — Jloctyn no naposro. —
URL:http://www.studmedlib.ru/book/ISBN9785970427507.html

7.3 Pecypcbl HHpOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHeT»

Ne HaumeHnoBaHue pecypca
Hanpumep:
1 OnektpoHHass Oubnamoreka: OubiamoTeka nuccepramuii: cat /  Poccwmiickas
" | rocymapctBeHHas ~ OuOamoreka.  —  MockBa: PT'b, 2003. - URL:

http://diss.rsl.ru/?lang=ru (nara oopamenus: 25.01.2019). — TekcT: 31€KTPOHHBIIA.
[IpaButensctBo Poccmiickoit ®eneparuu: odurmanpHelii  caiiT. — MockBa. —

2. | OonoBisiercss B Teuenue cyrok. — URL: http://government.ru (mara oOpamieHwus:
19.02.2019). — TekcT: MIEeKTPOHHBIN.

3. | DnexTpoHHO-0MbIMoTeyHas cucreMa «KoHcynbTaHT cTyaeHTa». PexxuMm gocryma :
OrpaHUYEHHBIN 10 JIOTHHY U maposo; http://www.studmedlib.ru

4. | DnexTpoHHO-OMOIMoTeuHas cucreMa «KoHcynbTanT Bpaua». Pexum noctyna :
OrpaHMYEHHBIN N0 JIOTUHY U napouto; http//www.rosmedlib.ru

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

6. | @enepanbHast HMEKTPOHHAS MEAUIIMHCKAsT ONOIMOTEKa

7. | Hayunas snextponHnas 6ubnanoreka «KUBEPJIEHMHKA

7.4. UndopMmanvoHHbIe TeXHOJIOTHH

1.
2.

Ilpozpammnoe ovecneuenue:
Onepanuonnas cucrema Microsoft Windows 10 Pro
[TakeTsl MPUKIIAHBIX IPOTPaAMM:

Microsoft Office Standard 2016
B cocrase:
Microsoft Word 2016, Microsoft Excel 2016, Microsoft Power Point 2016

3.

AnTtuupycuoe I10 — Kaspersky Endpoint Security 10 aus Windows.

Ilepeuens ungpopmayuonnvix cnpagounvix cucmem:
1. JJeKTpoHHasi MH(OpManMoHHO-00pa3oBaTeabHasi cpexa (LMS) JAI'MY.

URL.: https://Ims.dgmu.ru/

2. KoHcyabTaHT cTyaeHTa: »dleKTpoHHass Oubnnoreunas cucrema. URL:

http://www.studentlibrary.ru

3. KoHcyabTaHT Bpauya: DdJekTpoHHas  Oubnumoreunas  cucrema. URL:

http://www.rosmedlib.ru
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4.

®denepajibHast JJIEKTPOHHAsT MeAWMIMHCKasi Oudaumoreka (POMB).

http://feml.scsml.rssi.ru

5.

Hayunas 3JIEKTPOHHAsA

https://elibrary.ru/defaultx.asp

6.

MeauuuHcKas

http://www.medinfo.ru/

7.

Hay4unasn 3JIEKTPOHHAS

http://cyberleninka.ru

8.
9.

CHpaBO‘lHO-I/IH(l)OpMaIII/IOHHaH

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

Bceepoccuiickas oopa3oBartesibHasi UHTepHeT-nporpaMma /Ui Bpavei.

http://www.internist.ru

URL:

oubaHMoTeKa eLibrary. URL:
cucrema. URL:

OoudIMoTeKa KubepJlennnka. URL:
URL:

Vill. MATEPUAJIBHO — TEXHUYECKOE OBECHHEYEHHUE JUCLHHUIIJIMHbBI
Ne | Bun nomerieHust ¢ HoMepom HaumenoBanue o60pyaoBaHus
n/n | (yaeOHas ayauropus, mabopaTopus,
KOMITbIOTEPHBIH KJIACC) C YKa3aHUEM
azpeca (MECTOMOJIOKEHUE) 3aHus,
KJIMHUYECKON 0a3bl, CTPOCHHUS,
COOpY>KEHHUS, TOMEIICHNUS, TUTOIAN
MIOMEIICHUS, €T0 Ha3HAUCHHSI.
1. Vue6Hast komHaTta Nel (28 m?) JlaGopaTopHbIE CTOJBI JJIS MPOBEACHUS
Va. . Anuesa 1, 3 stax. MUKpPOOHOJIOTUYECKUX  MCCIIE0BaHUN.
Jlns mpoBeneHHs NpakTUdecku 3aHsATul, | [llkad c MHUKPOCKOTIAMHU U
TEKYIIETO KOHTPOJIS. CHEeNHATbHBIMA ~ MHCTPYMEHTAMH  JUISI
IPOBE/ICHUS MPAKTUUECKUX 3aHATHH.
TabauIpl, CXEMBEL.
2. | Yue6Has komHata Ne2 (46,5m°) JlaGopaTopHble CTOJIBI JAJs1 MPOBEAECHUS
V. 1. Anuesa 1, 3 stax. MHUKPOOHOJIOTHUECKUX  HCCIICIOBAHUM.
Jlns mpoBeneHUs NpakTUdecku 3aHATHH, | [lkad c MHUKPOCKOTIAMHU U
TEKYIIETO  KOHTPOJISA.  DIIEKTPOHHOTO | CIICNUANBHBIMA ~ WHCTPYMEHTAMU  JUIS
00y4YeHHMsI, TEeKIIMOHHBIX 3aHATHH. IPOBEICHUS TMPAKTUYECKUX  3aHATUH.
TabauIpl, CXEMBEL.
MynbTUME ANITHBIN KOMILIEKC
(HOYyTOYK, MPOEKTOpP, IKpaH)
3. Vue6nast komHarta Ne3 (49 m?) JlaGopaTopHble CTOJIBI JAJs1 MPOBEAECHUS
Va. 1. Anuesa 1, 3 stax. MUKpPOOHOJIOTUYECKUX  HMCCIIE0BaHUN.
Jlns mpoBeneHus npakTudecku 3aHsaTi, | [kad c MHUKPOCKOIIaMHU u
TEKYIIETO KOHTPOJIS. CHEeNHATbHBIMA ~ MHCTPYMEHTAMH IS
MIPOBE/ICHUS MPAKTUUECKUX 3aHATHH.
TabHIbl, CXEMBI.
MynbTUME AMITHBIN KOMILIEKC
(HOYTOYK, MPOEKTOpP, IKpaH).
4. | YuebHas komHaTta Ned (49 m?) JlaGopaTopHble CTOJIBI JAJIs1 MPOBEACHUS
Va. 1. Anuesa 1, 3 stax. MUKpPOOHOJIOTUYECKUX  HMCCIIE0BaHUN.
Jns mpoBeneHUs NpakTUdecku 3aHsaTui, | [lkag c MHUKPOCKOIIaMHU u
TEKYIIETO KOHTPOJS, TPOMEKYTOYHOH | CIICIUANBHBIMA ~ WHCTPYMEHTAMH  JUIS
aTTeCTAllUU. IIPOBE/ICHUS MPAKTUUECKUX 3aHATHH.

68



http://feml.scsml.rssi.ru/
https://elibrary.ru/defaultx.asp
http://www.medinfo.ru/
http://cyberleninka.ru/
http://www.rfbr.ru/
http://www.internist.ru/

Ta0auLbl, CXEMBI.
5. YueOHast komHaTa N5 (63m?) JlaGopaTopHbie CTONBI IJIs TPOBEICHUS
Va. . Anuesa 1, 3 atax. MUKpPOOHOJIOTUYECKUX ~ MCCIIEI0BAaHUM.
Jns mpoBeneHus: npaktuyecku 3aHsatuil, | [llkad c MUKPOCKOIIAMHU U
TEKYIETO KOHTPOJIS. CHEeUMATbHBIMH  MHCTPYMEHTAMH  JUIS
MIPOBEJCHUS MPAKTUYECKUX 3aHITHIA.
Tabnuel, CXEMBL.
MynbTUMe IMAHBIN KOMILJIEKC
(HOyTOYK, ITPOEKTOP, IKpaH).
6. Yue6Has komHaTa N6 (28 m?) JlaGopaTopHble CTONBI JIs TPOBEICHUS
Va. . Anuesa 1, 3 atax. MUKpPOOHOJIOTUYECKUX  MCCIIEI0BAaHUN.
Jns mpoBeneHus: npaktuyecku 3aHsaTuil, | [llkad c MUKPOCKOIIAMHU U
TEKYIETO KOHTPOJIS. CHEeUMATbHBIMH  MHCTPYMEHTAMH  JUIS
MPOBEJICHUS MPAKTUYECKUX 3aHATHI.
Tabnuipl, CXEMBL.
7. JIaGoparopus (24 m?) JlaGopaTopHble CTONBI IJIs TPOBEICHUS
Va. . Anuesa 1, 3 atax. MUKpPOOHOJIOTUYECKUX  MCCIIEI0BaHUM.
Jns npoBeaenus nadopatopHbix padoT k | [llkap ¢ cyxumum  muTaTeNbHBIMU
NPAaKTUYECKUM 3aHSATHIM CpellaMy ¥ pEaKTHBAMH.
8. | YuranpHbli 3an Hayunoit OuOmmotexku | CTon, cTynabs, ydyeOHas M HaydHas
AI'MYy JIATEpaTypa, KOMIIBIOTEPBI C BBIXOAOM B
Va. . Anuesal, 1 stax. WHTEPHET
Jl1st camocTosTENnbHON PabOTHI.

1.
Word.
2.
3.

IX. ©ICI1IOJIb30BAHUE UTHHOBALIMOHHbIX (AKTUBHBIX 1
HNHTEPAKTHUBHBIX) METO10OB OBYYEHUA

Vcnonb3yemble aKTUBHBIE METOJbl OOYYEHHUS MpHU HM3YYEHUH JaHHOM JHCIUIUTMHBI
COCTaBIIAIOT 5,5% OT 0ObeMa ayIUTOPHBIX 3aHATHUI.
Hcnonbp30BaHne 31EKTPOHHOTO TEKCTA JIEKIIUK B BUJIE TOKYMEHTA TEKCTOBOTO PENAKTOPA

Hcrnosp30BaHue IPE3CHTALHI, CACTaHHbIX B iporpamme Power Point.

Hcnonb3oBanue BUaeOPpUIBLMOB.
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No | HaumeHnoBanue paszzgena | Bun, Ha3BaHwe  TeMbl  3aHSATHS ¢ | TpynoemkocTh
(mepeyucanTh T€ | UCMIONIb30BaHUEeM  (OpM  aKTHUBHBIX U (dac.)
pa3ziesibl, B  KOTOPBIX | HHTEPAKTUBHBIX METOJOB O0yUYCHUS
UCIIOJIb3YIOTCS
AKTHBHBIE u/unu
UHTEPAKTUBHbBIE (OPMBI
(MeTonb1) 00y4YeHUs)

1. | AHTHTeHBI. JI.3. AnTHreHsl, cBoicTBa. MUKpOOHBIE 2
Knaccupurxanms. AQHTUTEHbl. AHTUTE€Hbl MUKPOOPTaHU3MOB.

Buabl. CoiicTBa. AHTHUTeHBI TJIABHOT'O KOMILJIEKCA
AntuTena. Knacenl TMCTOCOBMECTHUMOCTH.
HMMYHOIJIOOYJIMHOB.

2. HAOreHHbIE JL.4. 'yMopasibHbIN U KJIETOYHBIN 15
HMMYHOPeryJasiTopbl. MMMYHHBIN OTBET. AHTHUTENA, KJIACChI
I'ymopanbHblii U MMMYHOTJIOOYJIMHOB, UX XapaKTePUCTHKA.

KJIETOYHbI MMMYHBIH | ['OpMOHBI 1 MEMATOPBI UMMYHHOU
OTBeT. CHUCTEMBI.

3. | KinHuueckast JI.5. OcobeHHOCTH IMMYHHOTO OTBETA MpU 1,5
HMMYHOJIOTUSl. Pa3IMYHBIX COCTOAHUAX. IMMYHHBIN OTBET
HNMMmyHoJI0rHYeCcKasn npu OaKTepHaIbHBIX, TPOTO30MHBIX,
namMsTb. Oco0eHHOCTH | IPUOKOBBIX U BUPYCHBIX MH(EKLUAX.

HMMYHHOTI'O OTBeTa NMMyHOOrHMY€ecKast maMsrhb.

NP Pa3IHYHBIX NMMyHOOrn4eckas ToJIepaHTHOCTb.
COCTOSTHUSIX. TpaHcIUTaHTaMOHHBIN U
HNmmyHo0rH4eckasn MPOTUBOOITYXOJIEBbIII HUMMYHHTET.
TOJIEPAHTHOCTD.

TpaHCIUIAHTAMOHHbIH

U NPOTHBOOIYXO0JIeBbIN

HMMYHHTET.

4. | Metoasbl JI.6. UmmyHHBIH cTaTyc. BpoxxnenHsie u 2
HCCJICJOBAHNS npruoOpeTeHHble UMMYHOAE(DULIUTHI.

HMMYHHOIO CTaTyca. MeTo/ 11 BBISIBJICHUS U KOPPEKIIUH.
NmmyHoaepuumThI.

AyTOMMMYHHBIE

peaKknuu u

3a0oJieBaHMsl.

5. | Annepruueckue JI.7. UmmyHoOnDatonorus. 2

peakuuu. NMmyHoOsIOrnueckas
TUIIEPYYBCTBUTENILHOCTD (AJIIEPTHS).
AyTOMMMYHHBIE peaKIIMM U 3a00JI€BaHUS.
HUTOI'O: 9

XMETOAUYECKOE OBECIHHEYEHUME IMCHHUIIJINHBI
Mertoanueckoe obecriedeHrne JIUCHUIUIMHBI pa3padoTaHbl B (GOpME OTIEIBHOTO
KOMIUIEKTa JOKYMEHTOB: «MeToauyeckue pEeKOMEHJAuu K JekuusiM», «Meroandeckue
PEKOMEHIALMU K MTPAKTUYECKUM 3aHATHAMY, «MeToINYeCKue peKOMEHIAMK JUIsl CTY/IEHTa» B
BU/JIE MPUJIOKEHUS K pabouell mporpamme TUCIUTUIMHbI

XI.OCOBEHHOCTH OPTAHU3ALIMUA OBYYEHUSA 1O JUCIUIIJIMHE 1J1sA
NHBAJNUI0B U JINL| C OTPAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbSA
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11.1. O0y4yeHue MHBAJINAOB M JIHUI C OTPAHUYEHHBIMHU BO3MOKHOCTAMM 310POBbS

[Tpu HEOOXOIMMOCTH OCYIISCTBIISICTCS KaQeapoil Ha OCHOBE aJanTHPOBAHHOW pabodeii
IporpaMMbl  C HUCIOJB30BAHHWEM CHEIHAIBHBIX METOJOB OOYYCHHS U JUJIAKTHUYECKUX
MaTepUaioB, COCTaBJICHHBIX C yYETOM OCOOCHHOCTEH TICMXO(QU3UYECKOTO Pa3BUTHS,
WHIUBHUIYAJIbHBIX ~ BO3MOXKHOCTEH M COCTOSIHMSL ~ 3J0POBbS  TaKHUX  OOYYarOIIUXCS
(oGyuaromierocs).

11.2. B uesisix ocBoeHUs1 Y4eOHOI MporpaMMbl TUCHUIIMHBI HHBAJIMIAMHU U JTHIIAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3]I0POBBs Kadeapa odbecrednBacT:

1) 1y1st ”HBATUAOB U JIUIL C OTPAHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBBS 110 3PEHUIO:

* pa3MelieHHEe B JOCTYNHBIX I OOYYAIOIIUXCS, SIBISIFOIIMXCS CICTBIMA MU
CITA0OBUISIIMMHI, MECTaX U B aIalITAPOBAHHON (hopMe CIIPaBOYHON MH(OPMALIUU O PACTIHCAHUU
yueOHBIX 3aHATHUM;

* IPUCYTCTBUE aCCHUCTEHTA, OKA3bIBAIOIIET0 00yJar0IIeMycsi HEOOXOAUMYIO TOMOIII;

* BBIITYCK QJIbTEPHATUBHBIX ()OPMATOB METOJAMUYECKUX MATEPUANIOB (KPYIHBIN MIPpUQT Uiu
aynuodaiier);

2) 71t MHBAJIMIOB U JIUII C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI 110 CITYXY:

* HaJIC)KAIIMMH 3BYKOBBIMU CPEJCTBAMH BOCITPOU3BEICHNUE HHPOPMAITUY;

3) nns MHBAIMAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS, HMEIOLIUX
HapyIIEeHUs OMOPHO-ABUTATEIILHOTO allapara:

* BO3MOXKHOCTh OECHpEensATCTBEHHOTO JOCTyMa O0y4aromuxcs B yueOHbIe MOMEIIEHUS,
TyalleTHble KOMHAaThl U Jpyrue mnomenieHus kadeapbl. B cioyyae HEBO3MOXHOCTH
OecnpensaTCTBEHHOrO JOCTyINa Ha Kadeapy OpraHM30BBIBaTh y4EOHBIN MpolecC B CIEHUATBHO
000py/ZIOBaHHOM 1IEHTPE WHAMBHAYAIHHOTO M KOJUJIEKTUBHOTO TIOJb30BAHHS CIEIUATBHBIMU
TeXHHUYECKUMU CpEACTBAMH OOy4YeHUsS Ui MHBAIMAOB W JIMI[ C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710p0oBbsl (yi1. A.Anuesa 1, Guonoruueckuii kopmnyc, 1 aTax).

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

11.4. TIlepeyeHb Yy4eOHO-METOAUYECKOT0 oOOecrevyeHUs] CAMOCTOSITEJIbHOH PadoThI
00y4YarIIHUXCS M0 AUCHHUILINHE.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YucCjia MHBAJIMAOB W JIMI C OIrPaHUYCHHBIMU BO3MOXXHOCTAMU 3O0POBBSA MNPCAOCTABIIAIOTCA B
dbopMax, aanTUPOBAHHBIX K OTPAHUYECHUSIM UX 370POBbS U BOCIIPUATHS UH(pOpMaLIUK:

Kareropun cryeHTos PopMel
HapyIIEHHUEM CITyXa - B TIeUaTHOM (hopme;
- B hopMe BIIEKTPOHHOT'O JOKYMEHTA.
C Hapy1IeHHeM 3peHns - B IIeYaTHOH (hopMe yBETMUEHHBIM IPUPTOM;

- B hopMe DIIEKTPOHHOTO JOKYMEHTA;
- B hopme ayauodaiina.

C HapylIeHHEeM OTIOPHO-ABHUIAaTEIbHOrO anmnapara | - neyaTHoi Gopme;
- B (hopMe BIIEKTPOHHOT'O JOKYMEHTA.

HaHHI)IfI MNEPCUCHb MOXKCET OBITH KOHKPETU3UPOBAH B 3aBHUCHMMOCTHU OT KOHTHHICHTA
00yJaromuxcs.
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11.5. ®oHa OUEHOYHBIX CPeICTB /AJs NPOBeJAeHUS] TPOMEKYTOYHONH aTTecTAlUM
o0yvyammxcs Mo AUCHUIIHHE.

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

JIst CTYA@HTOB C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbS

Kareropuu cryaeHTos Bupl O11eHOUHBIX CPEJICTB DOopMBbI KOHTPOJIS U OLIEHKH
pe3ynpTaToOB 00yUEHUS

C HapyIIeHueM ciryxa TeCT MPEUMYILECTBEHHO MUChbMEHHAs
MIPOBEpKa

C HapyIlIeHneM 3peHus cobecemoBaHue MPENMYIIECTBEHHO yCTHAS
MIpOBepKa (MHINBUAYAIBHO)

C HapyIIeHHuEeM OIOpPHO- pelIeHne TMCTaHIIMOHHBIX opranuzanus KoHtposus B LMS

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

OOyuarommMesl ¢, OTHOCSIIMMCS K KaTeropuu HWHBAIMJOB U JIML, C OrpaHHMYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/IOPOBbSI  YBEIMYMBAETCS BpEeMsi Ha TIOATOTOBKY OTBETOB K 3a4éTy,
paspemaercsi MOATOTOBKA K 3a4eTy C HCIOJIb30BAaHMEM JHUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOT .

11.5.2. Meroauueckue mMaTepuabl, ONpPEIEISIIOIINE POLEaypbl OLIEHUBAHUS 3HAHUH,
YMEHUH, HAaBBIKOB W (WJIM) OIBITA JAEATEIBHOCTH, XapaKTEePHU3YIOIIME ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

IIpu npoBeneHun MpoLenyphl OLEHUBAHUS PE3YJIbTaTOB O0YUYEHUSI MHBAIUJOB M JIUI] C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMAaTPUBAETCS MCIIOJIb30BAHUE TEXHUUYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WUHAMBHUIYaTbHBIMH OCOOEHHOCTSMHU.

[Tporienypa orneHMBaHUsI pe3yIbTaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOKHOCTSIMH 3JIOPOBBSI 110 TUCIMIIMHE TPEAyCMaTPUBACT MPEAOCTaBICHHE WHPOPMALIUU B
dopmax, amanTHPOBaHHBIX K OTPAHWYCHUSM UX 3A0POBBS M BOCTIPUSATHS WH()OpMAITIH:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

- B Ie4aTHO! (opMe yBEJIMUEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopMme ayanodaiina.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

- B Ie4aTtHou opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

- B Ie4aTtHou (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

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

[Tpu mpoBeneHUN MPOIEAYPHI OIEHUBAHUS PE3YJIHTATOB OOYyUSHHSI HHBAJIHUIOB W JIHII C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pOBbS IO JUCHUIUIMHE (MOJYINI0) 00ecreynBaeTcs
BBITTOJIHEHHUE CIICAYIOIINX JOMOTHUTEIBHBIX TPeOOBaHUN B 3aBUCUMOCTH OT HHIMBHIYaTbHBIX
0COOEHHOCTEH, 00yJarOIUXCS:

1. MHCTPYKIMA MO MOPSAKY NMPOBEICHUS IMPOLEAYpPhl OLEHUBAHUS NPEIOCTABISAETCS B
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noctynmHor (opme (YyCTHO, B MHCBMEHHOH (OpMe, YCTHO C HCIOJIb30BAHHEM YCIYT
CypJIOTIEPEBOIUUKA);

2. noctymnHas (opMa npeocTaBlIeHHs 3a1aHUI OIICHOYHBIX CPeACTB (B meyaTHoi (opme,
B IICUYaTHOH (opMe yBETUYEHHBIM IIPHU(PTOM, B (OpME 3IEKTPOHHOTO JOKYMEHTA, 3a/JaHUs
3aYUTHIBAIOTCS ACCHCTEHTOM, 3a/IaHUS TMPEIOCTABIISIOTCS C UCIIOJIb30BaHUEM CYPIONIEPEBO/IA);

3. mocrynHas ¢opma NpenocTaBICHHS OTBETOB Ha 3aJaHMs (MMCbMEHHO Ha Oymare,
Ha0Op OTBETOB Ha KOMITBIOTEPE, C HCIOIBb30BaHUEM YCIYT ACCUCTEHTA, YCTHO).

ITpu HeoOXx0oAMMOCTH 17151 0OYUAIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/J0POBbS U
MHBAJIMIOB IMPOIEypa OLIEHUBAHMS PE3yJbTaTOB OOyUeHHs MO JUCHUIUIMHE (MOIYII0) MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue npoueaypbl OLCHUBAHHUS pPE3YyIbTaTOB OOYYEHMsS] MHBAIMIOB M JIMI[ C
OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbsl TOIIYCKAETCS C HUCIIOIb30BAHMEM JUCTAHLMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUH.

11.6. IlepeuyeHb OCHOBHO¥ U JOMOJHUTEIbHON Y4eOHOI TUTEPATYPBHI, HEO0OX0TUMOI 111
OCBOEHMS THCIUNTUHBL.

I[JI?I OCBOCHMA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
37I0POBBSI MPEIOCTABISAIOTCS OCHOBHAsT M JOMOJHUTENIbHAs Yy4yeOHas JuTeparypa B BHJIE
JIGKTPOHHOTO JOKyMeHTa B (oHIEe OWOMMOTeKHM W / WM B 3JIEKTPOHHO-OMOIMOTEUHBIX
cucTeMax. A Take IpeJoCTaBIA0TCA OECIUIaTHO CelMaIbHble YUE€OHUKY U yueOHbIe Toco0us,
uHas ydeOHas nuTeparypa U CHelHalbHble TEXHUYECKUE CpeACcTBa 00YUEeHHs KOJUIEKTUBHOTO U
WHUBUIYaIbHOTO MOJIb30BAHUS, a TaKKe yCIyTu CYpIOTIEpEBOTUYUKOB u
TU(DIOCYPIOTIEPEBOTUUKOB.

11.7. MeToanyeckue yKazaHus I 00y4arOLIMXCsl 10 OCBOCHUIO AU CHHMIIJIHHBI

B ocBoeHun NUCHUIUIMHBI MHBAJTUMAAMM U JIMI[AMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbs OOJIBIIIOE 3HAUEHUE MMEET MHIUBUyaldbHas padota. [lon nHaMBUAYanbHON paboTOit
nozpazymeBaercs JiBe (GOpMbI B3aMMOJEICTBHS C MpernojaBaTesieM: UHIUBUIyaldbHas ydyeOHas
pabotra (KOHCyJIbTalliH), T.€. JOTOJHUTEIHLHOE PAa3bsICHEHHE YYEOHOro Marepuaia |
yIIIyOJIeHHOE M3Y4YeHHE MaTepuasia ¢ TeMH O0y4aroIIUMUCs, KOTOPbIE B 3TOM 3aMHTEPECOBAHBI,
U UHAMBHIyalbHas BOCHHUTaTeNbHas pabora. VHAMBHIyanbHblE KOHCYJIbTALlMM 1O IMPEIMETY
SBJISIIOTCSL  BaXHBIM  (DAaKTOPOM, CHOCOOCTBYIOUIMM  HMHIMBHIyaldu3allMd OOydyeHHs U
YCTQHOBJICHUIO BOCIMTATEIBbHOIO KOHTaKTa MEXIy INpenojaBareieM U 0O0ydarolumMcs
MHBAJINIOM WM O0YYaIOLUIUMCS C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS.

11.8. Onucanue MaTepUATbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMON /Ui OCYIIEeCTBJIEHHSA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUIIINHE

OcBoeHME OUCLUIUIMHBI MHBAJIWJAMH M JIMLIAMH C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3/I0pOBbsSI OCYIIECTBIISIETCS C MCIIOJIb30BAaHHUEM CPEJICTB OOy4deHHs OOIIEro M CHelUalTbHOTO
Ha3HAYCHUS:

- JIGKIIMOHHAS ayAUTOpHUS - MYJIbTUMEIUHHOE 000pya0BaHHe, MOOUIIBHBIN paJuoKIIace
(s CTYyIEHTOB C HApyIIEHUSMU CIIyXa); MCTOYHHUKH MUTAHUS Uil WHIUBUAYaJIbHBIX
TEXHUUYECKUX CPE/ICTB;

- ydeOHas ayaUTOpHUs Uil TMPAKTUYECKUX 3aHATHH (CEeMHHApOB) MYJIbTUMEIUITHOE
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obopynoBaHre, MOOMIIbHBIN pagroKiIace (A1 CTYACHTOB C HAPYIICHUSIMU CITyXa);

- yueOHas ayIuToOpus AJII CAaMOCTOSTEIbHOW PabOTHI - CTaHIAPTHBIE pabodme MecTa C
NEePCOHAIbHBIMUA ~ KOMITBIOTEpAMH; pabouee MeCTO C IMEPCOHAIBbHBIM KOMIIBIOTEPOM, C
MPOrpaMMOM  AKPAaHHOTO JIOCTYIA, MPOTrPaMMON SKPaHHOTO YBEJIWYCHUS U OpailieBCKUM
JIUCIITIEEM JIJI CTYICHTOB C HAPYIICHUEM 3PEHUSI.

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

BO3MOXXHOCTSIMU 3/10POBbS, I0JDKHO OBITH MPEAYCMOTPEHO COOTBETCTBYIOIIEE KOJTUYECTBO MECT
JUTSL 00YYarOIIUXCS C Y4ETOM OIFPaHUYCHHM UX 370POBbSL.

XIl. JIACT U3BMEHEHUMU

PII akTyanu3upoBaHa Ha 3aceqaHun kadeapsl

IlepeyeHb 10MOJHEHUI U M3MEHEHUIA, Hara Homep IHoanuce
BHECEHHBIX B pa004yI0 mporpaMmy NPOTOKO0JIA 3aBeayolero
AUCHHUILIHHbBI 3aceJaHusA kadenpoii
Kadeapbl
B pabouyro mporpammy BHOCATCS CIEAYIOLINE
WU3MEHEHMS
Lo ;
2 UT.J

WIH JeJaeTcs OTMETKa O HeIeNeco00pa3sHOCTH
BHECEHHUS KaKMX-TMOO W3MEHEHWH Ha IaHHBIA
y4eOHBIN TO/
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