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. HEJIb U 3AJJAYU OCBOEHMUSA JUCHUITJIMHBI
Heab: ¢dopMupoBaHHe y CTYACHTOB COBPEMEHHBIX IMPEACTABICHUN O CTPOCHUH U

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

3agaun:

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

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

- (hopMupoBaHue 3HAHUI 0 MepBUUHBIX UMMYyHOAeuuTax, BUY-undexkunu, CITN /e n
JPYTrUX BTOPUYHBIX MMMYHOAE(DULIUTHBIX COCTOSIHUSAX;

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

- (hopMupoBaHKE 3HaHUI O TUIIEPUYBCTBUTEIBHOCTH, KiIaccupukanuu ee no Kymoey-
Jlxemny, 5THOIOTUH U TIaToreHe3e [-V TUITOB runepuyBCTBUTEIBHOCTH, TIPUHITHITAX
1ab0paTOPHOM AUArHOCTUKH;

- (hopMupoBaHKE 3HAHUI O TPAHCIUIAHTAIIMOHHOM HMMYHHTETE, IPUHIUITAX 110A00pa
JIOHOpA M PELUITUEHTA, PEAKINAX OTTOPKECHUS TPAHCIIJIAHTATA.

- (hopMupoBaHKE 3HAHUI O TOJIIEPAHTHOCTH U AyTOUMMYHHUTETE.

- (hopMupOBaHME 3HAHUI O MPOTUBOOIYX0JIEBOM UMMYHUTETE.

[I. IJTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUA 11O JUCHUIIJIMHE
®opMupyemMble B IpoLecce H3YYeHHs JUCIHILIMHBI KOMIIETeH MU

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

Oowenpogpeccuonanvnovie komnemenyuu (OIIK)

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

3HaTh: CHCTEMAaTHKy, KJIAacCU(pHUKALMIO, CTPOEHHE, (U3UOJIOIHI0, TEHETUKY HMMYHHOMU
CUCTEMBI; OCHOBHBIE 3aKOHOMEPHOCTHM M MEXAaHU3MbI Pa3BUTHS MMMYHHOI'O OTBETa, POJIb
BPOXKIACHHOTO U MPHOOPETEHHOr0 UMMYHHUTETa B (PM3MOJIOTMUYECKUX UMMYHHBIX pEaKIusX,
NyTH pealu3allii HMMYHHOTO OTBETa B OpraHU3ME€ 4YEJIOBEKa BHE IATOJOTMYECKHX
COCTOSHUM;  BiMsHME  cnenuuyeckux W Hecrneuuduueckux  (QakTopoB  Ha
MOphO(YHKIIMOHAIBHOE Pa3BUTHE M (DU3MOJIOTHYECKHE TPOLECChl MMMYHHOH CHCTEMBI
OpraHu3Ma YeJIOBEKa B pa3Hble BO3PACTHBIE IEPUO/IBI.

yMeThb: BBUIBISITH M AHAIM3UPOBATh 3aKOHOMEPHOCTH IOKa3aTelled MMMYHHOIO cTaryca B
HOpPME B pa3JMYHbIX BO3PACTHBIX TpyNnax; MPOBOJUTh HMMYHONPO(DUIAKTHUYECKHE




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

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

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

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

[1l. MECTO JUCIIATLIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM TPOI'PAMMBI

HucuumuinHa «VMMyHoONOrus» OTHOCUTCA K o0si3atenbHoM vactw b1.0.26 coryacHo
yuebHOMY muiany crienuaibHoctu 31.05.01 JleueOHoe neno.

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

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

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

MeauuuHCcKas 1eATeJbHOCTD:

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

- TMarHOCTHKa 3a00JIeBaHUI U ATOJIOTUYECKUX COCTOSTHHIA;

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

HayuyHo-ucciieqoBaresbckas:

- aHaJM3 HAy4YHOW JHUTEpaTypbl U O(PUIIMAIBHBIX CTATUCTUYECKUX O0030pOB, yyacTHE B
MPOBEJICHUH CTAaTUCTUYECKOI0 aHAJIM3a U MyOJIMYHOE MPEeACTaBIEHUE MOTYYEHHBIX PE3YJIbTaTOB;

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



V. OFBEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTHI
OO0mas Tpy10eMKOCTb JTUCIUILIHHBI COCTABJISAET 3 3a4eTHBIX eJUHHULL

Bun yae6HO# paboThI Bcero yacos Cemectp

4

KonrakTHasi pa6oTa 00y4armuxcsi ¢ 50 50

npenojaaBarejieM

AyauTOpHBIE 3aHATHS (BCEro) 50 50

B Tom umncne:

Jlexmmm (JI) 14 14

[TpakTaeckue 3arstust (I13) 36 36

JlabopaTtopusie 3ansatus (JI3)

CamocrosTejbHasi padoTa odyuawmierocsi (CPO) 58 58

Buj npomexyTouHOM arTecTaluu (3a4er) 3a4eT 3a4eT

O0mas TpPya0eMKOCTh:

4acoB 108 108

3a4ETHBIX €IUHULI 3 3

V. COJIEP)KAHUE PABOYEN ITPOI'PAMMBI JUCITATLTAHBI
5.1. Pa3gennbl AMCHUILUIMHBI M KOMIIETEeHIMH, KOTOPbIe GOPMHPYIOTCS IPH UX U3YYECHUHU

No Haumenosanue
Pazne- | pasnmena qucuMIIMHBL
ja

Cogepxanue pasaena

KOHTP

Kon
OJINPYEMO

¥ KOMIIETEHIIUH

(nsn ee yacTH)
1 2 3 4
1 OO6111ass UMMYHOJIOTHSL. [Mpenmer m 3amaun ummyHonoruu. Cessp | M1

OIIKS

npeaMeTa ¢ ap.  AWCIUIUIHHAMH.  McTopus
UMMYHOJOTHH. TepMHH «MMMYyHUTET» (OT Jar.
immunitas — ocBOOOXIeHHE OT 4Yero-iuoo,
HENPUKOCHOBEHHOCTb)  MpPHUMEHSUICS YK€ B
CpelHUe BeKa TNPH OCBOOOXKICHWH, HAIpUMeEp,
KPECTBSIH OT IMOJATeH, a B HAIllE BPEMS OH HaIes
yrnoTpebsiecHre y AUIUIOMATOB (IUIIOMATHYECKUI
WMMYHUTET, T. €.  HENPUKOCHOBEHHOCTH).
buonornyeckuii CMBICT TEPMHHA «UMMYHHTET
OYCHb TOYHO COOTBGTCTByeT CMI)ICJ'IOBOMy
3HAYEHHIO TEX MPOIECCOB, KOTOPbIC HAIpaBICHBI
Ha 3allUTy, HEMPUKOCHOBEHHOCTH, OCBOOOXICHHE
OpraHu3Ma OT OMOJIOTHYECKH aKTHBHBIX BEIIECTB —
AHTHUIT'CHOB.

OcHoBHast QYHKIHSI HMMYHHOM CHCTEMBI —
paCHO3HaTB AHTUTCH, T. c. YCTaHOBI/ITB €ro
TEHETHYECKYI0O  YY)KEPOJHOCTh, TEHETHYECKOE
OTJINYUC oT CO6CTB€HHI)IX AHTHUI'CHOB, n
KOMITJIEKCOM PEaKIUii ¥ MEXaHH3MOB, MPHCYIIHX
MMMYHHOH CHCTEME, YCTPAaHUTh €r0 BIUSHHE Ha
OMOJIOTMYECKHE — TPOIECCHI, MPOTEKAMONIHEe B
OpramsMe, C IEIbI0 COXpaHEHHS TOMEOCTasa,
CTPYKTYPHOW W (YHKIIHOHAIBHON II€JTOCTHOCTH




OpraHm3Ma, a TaKKe COXPaHUTh CIEHU(DUICCKYIO
namsTh 00 3TOM aHTUI€HE, NHOTIa Ha BCIO JKU3Hb.
Bunasl uMMyHuUTETA ClIEyIOIIME.

1. Hacnencrsennsnrit WMMYHUTET
(BpOKIICHHBIN, WM BHUJIOBOW) OOHApYyXUBAETCS
YK€ MPU POKACHUU U SBIACTCS M€HOTUIIUYECKUM
MPU3HAKOM, KOTOPBIA MEPeaeTcsi M0 HACIE/ACTBY.
OH MOXeT ObITh BUJIOBBIM U WHAUBUAYAJIbHBIM.

Bunosoii AMMYHUTET —
HEBOCIIPUMMYHUBOCTh OJHOI'O BUJA KMUBOTHBIX WJIN
YeJIoBeKa K MHUKPOOPraHU3MaM, BbI3BIBAIOIIUM
3a0oneBanus y Apyrux BujpoB. OH TeHETUYECKU
JETEPMUHUPOBAH Y YEJIOBEKA KaK OMOJIOTHYECKOTO
BHUJA, T. €. 4YEJIOBEK He O0JeeT 300HO3HBIMU
3a00JIeBaHUSIMHU.

WNHauBunyanbHbIA BPOKJICHHBII
WMMYHUTET — MACCHUBHBIN, TaK KaK
obecrieynBaeTcsl Tmepenayeld MMMYHOTJIOOYJTHHOB
IJIOy OT MaTepH yepe3 IJaleHTy (TUlaleHTapHbIN
UMMYHHTET), U, TAKUM 00Pa30M, HOBOPOKIECHHBIN
3alUIIeH OT MH(EKIu, KOTOPhIMU Tmepedorerna
Marthb.

2. [IprnoGpereHHbIM MMMYHUTETOM
Ha3bIBAIOT TaKyl0 HEBOCHPUHUMYHMBOCTh OpPraHH3Ma
YyelnoBeKa K HMHGEKIMOHHBIM areHtaM, KoTopas
(dbopMupyeTcss B MpoIecce ero WHIAMBUIYAILHOTO
pa3BuTHUs u XapaKTepU3yeTcs CTpOroi
cnenuduunocTeio. OH Bceraa WHAMBUIYAIbHBIN,
HE TepenaeTcsl MO HacleACTBY, U MOXKET ObITh
€CTECTBEHHBIM U MCKYCCTBEHHBIM.

EcrecTBeHHBIN nproOpeTEeHHBIN
MMMYHUTET — O3TO pe3yJbTaT BCTPEUH C
BO30yIUTEIEM. On MOSIBIIIECTCS 1ocJIe

MEPEHECEHHOr0 NHPEKIIMOHHOIO 3a00JI€BaHUs TN
1pU OBITOBBIX CKPBITHIX KOHTAKTaX ¢ HEOOJIBIINMHU
J03aMHu MI/IKp06HBIX ar¢HTOB.
ITocTuHpEKIMOHHBII UMMYHHTET BCerza
aKTUBHBI M (QOpMHUpYETCsl MOCie MEePEeHECEHHON
UHQEKIUN; MOXET COXPaHATbCS B TEUYCHUE
AJUTCIIBHOTO BPEMCHU, HWHOr/Ja B TCUYCHHC BceH
KU3HU.

HckyccTBeHHBIN MIPUOOPETEHHBIN
UMMYHHMTET  BO3HMKAeT IpU  HMMMYHHM3aLUU
(BakumHanuu).  MCKyCCTBEHHBIH ~ MUMMYHUTET

MOXKHO  CO3[aBaTb aKTHMBHO U  IaCCHBHO.
AKTHUBHBIN (popMHpYyeTCS BBEACHHEM aHTUTE€HHBIX
MpernaparoB, BaKIMH, aHATOKCHHOB. I[laccHBHBIN
UMMYHHUTET (OopMHpYyeTCS BBEJECHHEM T'OTOBBIX
CBIBOPOTOK UM MMMYHOIJIOOYJIHHOB, T. €. TOTOBBIX
aHTHUTEIL.

Kpome TOro, MMMyHHUTET MOXET OBITH
CTEpUIbHBIM (opranusm cBO0O/IEH oT




COOTBETCTBYIOIIETO BO30YyIUTEIIS) u
HECTEPUIHHBIM  (BO3OYAMTENIb COXpaHSAETCS B
OpraHus3me, u TOJIBKO npu 3TOM YyCJI0BHUU

OIIEPIKUBACTCS UMMYHHUTET — tbc);
T'YMOPaJIbHBIN, KJICTOYHBIN, T'yMOPAJIbHO-
KJIETOYHBIH, KJICTOYHO-T'YMOPaJIbHBIIA; o
HAINpaBJICHHOCTH — aHTHOaKTEepUAITbHBIH,

aHTUBUPYCHBIN, aHTUTOKCUYECKHUH,

OTnuuuTEeNbHBIE YEPTHl  CIEeHU(PUIECKOM
MMMYHOJIOTHYECKOM PEaKTUBHOCTH oT
HecTeun(puIecKoil pe3uCTEeHTHOCTH:

- crienuguYecKas PeaKTUBHOCTh (TPUOOPETCHHBIN
MMMYHHUTET) BBICOKOCHEIM(PHUYHA B OTHOIICHUHU
KaX/10r0 KOHKPETHOro BOo30ynuTelns, a (akTopbl
HecnenupuIecKoi 3aIIUTHI (BpOXICHHBIH,
BUJIOBOIl HMMMYHMTET) JAEHCTBYIOT Ha JH0ObIe
MHUKPOOPTaHU3MbI, aHTUT€HbI, MAKPOMOJICKYJIbI;

- TIOBTOpHAs BCTpeYa C TEM WIA HHBIM
NAaTOr€HHBIM MMKPOOPTraHU3MOM HE IPUBOAUT K
W3MEHEHHUSIM  BPOXJICHHOTO HWMMYHHUTETa, HO
MIOBBIIIAET YPOBEHb MPHOOPETEHHOI0: MMMYHHAas
ciucremMa Kak OBl «3allOMHUHAeT» BO30YyIUTEI,
YTOObI BIIOCJIE/ICTBUU IpeJoTBpalaTh
BbI3bIBaeMyl0 UM uH(pekuuto. T.0., 1Be TIaBHBIE
XapaKTEPUCTUKA (M OTJIMYUS) MPUOOPETEHHOTO
UMMYHUTETA - cnenu(puIHOCTD "
MMMYHOJIOTHYECKas TaMSATh.

K necnenuduueckum ¢akropaMm 3aliuThl

(BH1I0BOM IMMYHMTET) OTHOCSITCS:
MeXaHHuYeckue  (aHaTOMHUYECKHe:  KoXa U
CIIM3UCTBIE JIBIXATENbHBIX MYyTEeH, >KelyJo4HO-
KHMIIIEYHOTO TPAaKTa, MEPLATENbHBIA JIUTEIUN H
CIIN3b JIBIXaTEIbHOTO TPaKTl., GapbepHas QyHKIMS
TuM(OY3II0B; HOpMaJIbHas MuKpodiopa
opranusMma; (GU3UKO-XUMHUYecKHe ((pepMeHTHI, B
nepyto  ouepenp, JKKT; peakumsa  cpensr
OpraHUYecKue KHCIOTHI M Jp.), 00ecleunBarole
JNECTPYKIUI0  aHTUIEHOB;  Hecrenuduyeckas
MMMYHOOHOJIOTHYECKas 3allluTa, OCYILECTBIIseMas
HOPMAQJIFHBIMH ~ HWMMYHHBIMH  KJIIETKAMH |
IYMOpaJIbHBIMU ~ KOMIOHeHTamMHu  ((aromuros,
HOpMaJbHble KWUJUIEPBl, CHCTEMa KOMIUIEMEHTA,
BOCIIAJIEHUE, UHTEPEPOH, UHTUOUTOPBI
CBEpThIBAaHUSI KpPOBHU, (PUOPOHEKTUH, JHMXOpaJKa,
IJIaBHAs CUCTEMa TMCTOCOBMECTUMOCTH).

K crienupuIecKumM (dakTopam
(mproOpeTeHHBbIH UMMYHHTET) OTHOCSTCS:
aHTUTEN000pa30BaHNEe; UMMYHHBIN (paronuro’ u
KWulepHass (YHKIHS HUMMYHHBIX MakpodaroB u
TUMQOITUTOB; THIIEPYyBCTBUTEIBHOCTD
HEMEJUICHHOTO0  THMa; THUIEPYYBCTBUTEIBHOCTh
3aMEeJUICHHOTO THUIa; UMMYHOJIOTUYECKasi MaMsTh;




HMMYHOJIOTHYCCKAs TOJICPAHTHOCTD.

NMMmyHHast cuctemMa —  COBOKYIHOCTb
OpraHoB, TKaHEHd M KIETOK, OOECIEeUnBaIOIINX
KJICTOYHO-TEHETUYECKOE MOCTOSHCTBO OpPIraHU3Ma.
NmmyHHast cucremMa 4eJoBeKa 00ecreunBaeT
crieln(puIecKyro 3allUTy  OpraHusma oT
TEHETUYECKU YYKEPOJIHBIX MOJEKYJI U KJIETOK, B
TOM 4HClie UHQEKIHUOHHBIX areHTOB — OaKTepHii,
BUPYCOB, TPHOOB, MPOCTEHIITHNX.

[IpuHIIMIIBI  aHTUTEHHOW (T€HEeTUYECKOM)
YUCTOThl ~ OCHOBBIBAIOTCS HA  PaclO3HABaHUU
«CBOETO0 — YYXOro» W B 3HAUUTEILHOW CTENEHU
00YCJIOBJICHBI CUCTEMOI I'€HOB U TIHMKOIPOTEHIOB
(IpOOYKTOB ~ MX  JKCIPECCHH) —  TJaBHBIM
KoMmIuiekcoM ructocoBmectumoctu  (MHC), y
YyeloBeKa YacTo Ha3biBaeMoil cuctemoir HLA
(human leukocyte antigens).

Lentpasbuple u  nepudepuyeckue  OpraHbl
VMMYHHOH CHUCTEMBI

LlenTpanbHble (IEpBUYHbIE): KOCTHBIA MO3T
— KPOBETBOPHBIN OpraH, BUJIOYKOBAs JKeje3a WIN
TUMYC, JTUMGOUHAS TKaHb KUIIEYHHUKA SIBIISIOTCS
MecTaMu QG hepeHTUPOBKI hnaiin
JTUMQOIIMTOB.

[Tepudepuyeckre (BTOpUUYHBIE): CEIE3CHKA,
TuM@aTuYeckue Yy3Jbl, MUHIAIUHbBI, CKOIUICHUS
AMMQPOUTHOM TKaHM B  COOCTBEHHOM  CIIO€
CIIU3UCTBIX 000J1049eK KHIIEYHOT O TUIA
(accoruupoBaHHasi C KUIIEYHUKOM U OpOHXaMu
muMQouaHas  TKaHb)  OpraHbl  UMMYHHUTETa
3acensitorcs  B-  w T-numdormuramu U3
LEHTPAJIbHBIX OPraHOB UMMYHHOW CHUCTEMBI; 11OCIIe
KOHTakTa C AaHTHUIeHOM B JTHX OpraHax
JTUMQOLUTHI BKIIOYAIOTCS B PELUPKYJIIALHIO.

B KOCTHOM MoO3re coO3peBalOT KIETKH-
MPEIIIECTBEHHUKH ISl PA3IUYHBIX MONYJsiuid B-
JTUMQOIUTOB M MakpodaroB, B HEM IPOTEKAIOT
crenupuueckre MMMyHHbIE peakiuu. OH CIyXHUT
OCHOBHBIM UCTOYHUKOM CBIBOPOTOUHBIX
MMMYHOIJIOOYJIMHOB.

K kneTkaM MMMYHHOM CHUCTEMBI OTHOCST
TuMQOIUTH, Makpoparu | JApyrue aHTUTeH-
NPECTABIAIOMINE KIETKH (A-KJIETKH, OT aHIJL.
accessory — BCIIOMOTaTeNbHBIN), a Takke Tak
Ha3bIBaeMYyIo TpeTbio (O-) Momyssuio KIeToK (T.€.
KJIETOK, HE MMEIOLIMX OCHOBHBIX MOBEPXHOCTHBIX
MapkepoB T- u B-numdouunTtos, A-KJIE€TOK).

O6pa3oBanue u CO3peBaHue
MMMYHOKOMIIETEHTHBIX KJIETOK OCYIIECTBISETCS B
[EHTPAIBHBIX oOpraHax wuMMyHuTeTa (mms T-
JTUMQOIUTOB — B TUMYCE). Knerku-
MpeIIeCTBeHHUKN T-TMM(OIMTOB MONajamT B




TUMYC, e npe-T-KIeTku (TUMOLUTHI) CO3PEBAIOT,
nporudepupyroT U npoxonar auddepeHIupoBKy
Ha  OTAEIbHBIE CyOKJIacchl B pe3yibTare
B3aMMO/JICICTBHS C AIUTENNATbHBIMU u
JCHIPUTHBIMU KJIETKAMH CTPOMBI M BO3ACUCTBUS
TOPMOHOMOIOOHBIX MOJHUIENTUIHBIX (HaKTOPOB,
CEKPETHUPYEMbIX  SIUTCTUAIBHBIMU  KIIETKAMH
tumyca (anbdal-TUMO3UH, TUMONOSTUH, TUMYJIUH
u ap.).

I[Ipu muddepenumpoBke T-mumbonnTe
pUOOpETaOT OMNpeneeHHbI Habop MeMOPaHHBIX
CD-mapkepos. T-kneTku pa3nensoT Ha
CyOmonyJsiiMA B COOTBETCTBHM C WX (YHKUIHUEH U
npoduiem CD-mapkepos.

OcHoBHas ¢ynkums ~ B-kietok  —
mubdepeHnManus B pe3yabTaTe aHTUTCHHOMN
CTUMYJSIUM B IUIa3MaTU4YeCKHe  KIETKH,
NPOAYLHPYIONIHE aHTHTENa, T.€. APPEeKTOpHOE
y4yacTHE B TyMOPAJIbHBIX HWMMYHHBIX PEaKIHSIX.
CymectByeT HECKOJIBKO TIOATHUIIOB B-
JTUMQOIIMTOB.

O0pa3oBaHue -KJIETOK Y IUI0a MPOUCXOUT
B [I€YECHHU, B JaJIbHEHIIIEM — B KOCTHOM MO3T€.

AHTHUTEHEL.

Amnturena. lluTokuHbL.

Ceponorudeckas
JMarHOCTHKA
WHQEKIIMOHHBIX
3a00JeBaHUH.

AHTHreHbl 00JIaZIAl0T PSIOM XapaKTEPHBIX
CBOWCTB: aHTHUTE€HHOCTBIO, CHEUU(DUIHOCTBIO U
MMMYHOT'€HHOCTBIO.

AHTUT€HAMH  MOTYT ObITh Oenku,
MOJINCAaXapuapl W HYKIEHUHOBBIE KHCIOTHI B
KOMOMHAIMM MeXay €000l WM JUIOUAAMU.
AHTHreHaMH  SBISIOTCSL  JIOOBIE  CTPYKTYPHI,
HECYIIME NMPU3HAKH T€HETUYECKON UyXKEepOAHOCTH
U PAcIO3HABAEMBIE B ITOM KaueCTBE MMMYHHOMN
cucremMor.  HauOonblieli ~ MMMYHOT€HHOCTHIO
o0najaroT OEJIKOBBIE AHTHIEHBI, B TOM YHCIE
OaKkTepHaIbHbIC 9K30TOKCHUHBI, BUpYCHas
HeWpaMUHH1a3a.

3a cnenu@pUUHOCTh AHTUIEHA OTBEYaeT
ranTeHHas 4acTh, 32 HUMMYHOT€HHOCTb — HOCHUTEIb
(varmie 6enok).

MIMMyHOT€HHOCTh 3aBUCHUT OT psAJia MPUUUH
(MONEeKyJIIpHOM MacChl, TOJBM)KHOCTU MOJIEKYI
aHTUTeHa, (GOPMBI, CTPYKTYpbI, CIIOCOOHOCTH K
N3MEHEHHNI0). UyXepOoaHOCTh ONpPENEsAeTCs TAKKe
MOJIEKYJIIPHOW MacCoM, pa3MepaMH U CTPOCHHEM
OouomnoiauMepa, — €ro MaKpOMOJIEKYISIPHOCTBIO U
KECTKOCTBIO CTPYKTYPBI.

AHTUTEHHOCTh 0enKoB ABJIAETCS
MpOSIBIIEGHUEM  HMX  YYXKEpOJAHOCTH, a  ee
CeUn(UYHOCTh 3aBUCUT OT aAMHHOKHCIIOTHOM
MOCJIEI0BATEIbHOCTH OeIKOoB, BTOPUYHOH,
TPETUYHOM W dYeTBEepTUYHOH (T.e. OT oOImei
KOoH(opManuyu OEIKOBOM MOJIEKYINbI) CTPYKTYPBI,

Uil,
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oT MMOBCPXHOCTHO PaCIIOJIOKCHHBIX

ACTCPMHUHAHTHBIX rpymin n KOHIIEBBIX
AMHWHOKHCIIOTHBIX OCTaTKOB. Konmounguoe
COCTOSIHUC HW PACTBOPUMOCTbL — 00s13aTeNIbHEIC

CBOMCTBA aHTUT'CHOB.

Cnenu(pu4HOCT AHTHICHOB 3aBHCUT OT
0CcOOBIX ~ YYacTKOB  MOJIEKyl  O€lKkoB |
MOJIMCAaXapHUIoB, Ha3bIBAEMBIX AIUTOIAMH.
DONUTONbl WM AHTUTCHHBIC JCTCPMHHAHTBI —
(dparMeHTBl MOJIEKYJl aHTHICHA, BBI3BIBAIOIIUE
UMMYHHBIH ~ OTBET W  ONpEACTSAIONIAE  €ro
CenU(pUYHOCT.  AHTUTEHHBIC JETCPMHHAHTEHI
M30MpaTeNbHO PEAarupyloT C aHTUTEIaMH WU
AHTUTEH-PACIIO3HAIOIINMHE PELENTOPaMH KIETKH.

ONUTOIBI KAYECTBEHHO MOTYT OTIHYAThCH,
K KaXIOMy MOTYT OOpa3OBBIBATHCS  «CBOM»
aHTWUTENa.  AHTHTEHBI,  COJEpXalue  OJIHY

AHTUT'CHHYTIO ACTCPMUHAHTY, Ha3bIBAKOT
MOHOBAJICHTHBIMU, — paa SIIUTOIIOB —
TIOJIMBAJICHTHBIMH. HOJII/IMepHI)IC AHTHUT'CHBI

coliep>kaT B OOJBIIOM KOJIMYECTBE HACHTUYHBIC
snuTonsl (aaremumnsl, JITIC).

OcHoBHbIE THUIIBI aHTUT€HHOM
CHEIM(PUIHOCTH (3aBUCAT OT CHEIUPUIHOCTH
3MUTONO3.

1. BumoBas - xapaktepHa s BCeX
oco0elt oiHOTO BHIa (0OIIKE STTUTOIIBI).
2. I'pynmoBass  —  BHyTpH  BuAA

(M30aHTUIeHBI,  KOTOpPbIE€  XapakTepHbl I
ornenbHbIX rpynn). [lpumep — rpynmsl KpoBHU
(ABO u np.).

3. I'erepocnenupruyHocTs - HaIU4Me
OOIIMX AaHTUTEHHBIX JETEPMUHAHTY OPraHU3MOB
pa3IMYHBIX TaKCOHOMHUYeckux rpynm. Hmerorcs
NEePEKPECTHO-PEArHPYIOIIME aHTUTEHbI Yy OaKTepuit
Y TKaHEH MaKpOOpraHu3Ma.

XKryrukossie, unu H-Ar, nokanuzyroTcs B
JIOKOMOTOPHOM  ammapare Oaktepuii — uX
KryTukax. OHM TpPeNCTaBISAIOT COOON SMHUTONbI
coKparuTenbHOro Oenka — (¢uareunHa. [lpu
HarpeBaHuu ¢aremnux JI€HaTypUpYeT
(tepmonabunbHbiii), u H-Ar Tepser cBorwo
cneunpuyHocTh. OEeHo He AEWCTBYET Ha ATOT AT.

Comarmueckuit, uau O-Ar, cBsA3aH C
KJIETOYHOW cTeHkod Oaktepuii. Ero ocHoBy

cocrapmsier  JIIIC, Tepmocrabunen —  He
paspymiaercs mpu JIUTENbHOM KurissueHuu (y I'p—
OakTepuit crienupuIHOCTh onpeaesieTcs

ne3zokcucaxapamu nonucaxapuaos JIIIC). Oxnako
COMaTHYECKUH Ar MMOJIBEPKEH IEWCTBHIO
anpaeruioB (hopManuul., CHUPTOB, HAPYIIAIOIIUX

€ro CTPYKTypYy.




Kancynbhsie, U K-aHTUTCHEL,
pacroyiaratoTcsi Ha  IOBEPXHOCTH  KJIETOYHOM
cTeHKkUM. OHM HaxXoAsTCsl B KalCcylle U CBSI3aHBI C
MIOBEPXHOCTHBIM ~ CJIOEM  JIMIIONOJMCAaXapuia
KJIETOYHOH cTeHku. BceTpewatorcs y Oakrepui,
obpasyromux karncyny. Kak npasuio, K-aHTurenst
COCTOSIT M3 KHCIBIX MOJUCaXapuaoB (ypOHOBBIE
KUCJIOTHI). B TO ke Bpems y Ganusuibl CHOUPCKOH
SI3BbI ATOT AHTUI'€H IOCTPOEH U3 MOJUIENTHIHBIX
nenei. Ilo YyBCTBUTENBHOCTH K HarpeBaHUIO
pasznuuatot Tpu tTuna K-anturena: A, B, u L.

AnTHrensl rucrocoBmectumoctd. llpu
Iepecajkax  OpraHoB  BO3HUKAaeT  mpodiiema
COBMECTHMMOCTH TKaHEH, CBSI3aHHasl CO CTEIEHbIO
WX  TEHETUYECKOIO0  pOJICTBA, peakuusaMu
OTTOP)KEHUSI ~ YY)KEPOJHBIX  QJUIOTEHHBIX U
KCEHOT€HHbIX TPAHCIUIAHTATOB, T.€. IpodiieMaMu
TpaHCIJIAHTALIMOHHOTO UMMYyHHUTeTa. CyIliecTByeT
pS TKaHEBBIX AHTUIE€HOB. TpaHCIIaHTAL[MOHHbIE
AQHTUTE€HBI BO MHOTOM OIpEeAEISAIOT
UHAWBUIYAIbHYIO AHTUICHHYIO CHElU(PUUHOCTh
opranusma. COBOKYIHOCTb I'€HOB, OIPEIEIISIOMINX
CHHTE3 TPaHCIUIAHTALIMOHHBIX AQHTUT'CHOB,
oJIy4usa Ha3BaHUE IJIaBHOM CUCTEMBbI
TMCTOCOBMECTUMOCTH. Y JIIOJIe OHa 4acTo
HaspiBaercs cuctemoir HLA (Human leucocyte
antigens), B CBsI3H C YETKHM IIPEICTABUTEIHCTBOM
Ha JICHKOIMTAX TPaHCIUIAHTAIIMOHHBIX aHTUTECHOB.
I'enbl 3TON cHCTEMBI PacIOIOKEHBI Ha KOPOTKOM
mwieye xpomocombl C6. Cucrema HLA - 310
CHUCTEMA CHJIbHBIX aHTUreHOB. CHEKTp MOJIEKYI
MHC yHuKkaneH ajis opraHusma, 4To OINpeaenseT
ero  OMOJOrMYEeCKyl0  HWHAWBUAYAIBHOCTH U
MO3BOJISIET Pa3IMyYaTh «Iy’kKO€ ~-HECOBMECTUMOE.

CeMb TEHETHYECKUX JIOKYCOB CHCTEMBI
pa3esieHbl Ha TpU Kiiacca.

I'enpl mepBoro kjacca KOHTPOJU3YIOT
CHUHTE3 AaHTUIEeHOB Kiacca |, OmNpenenstoT
TKAHEBbIE AHTUTEHBI U KOHTPOJIMPYIOT
TUCTOCOBMEC-TUMOCTb.  AHTUTreHsl Kiacca |
ONpEACNAIOT  WHAWBUAYAJIBHYIO  AQHTUTE€HHYIO
CHEU(PUYHOCTb, OHU MPEJICTABISAIOT  JHOObIE
YyXXEpOAHbIE  AHTUIEHBl  T-IIUTOTOKCHUYECKUM
muMmbonuTaM. AHTUTEHBI Ki1acca 1 mpeacTaBieHsbl
Ha TIOBEPXHOCTH BCEX SAPOCOAECPXKAIIMX KIETOK.
Monexynsr MHC kiacca 1 B3auMOAEUCTBYIOT ¢
monekynoir CD8, skcnipeccupyemoit Ha MmeMOpaHe
MpeIIECTBEHHUKOB UTOTOKCUYECKUX
mumdorutoB («CD» — claster difference).

I'enbi MHC kmacca 2 KOHTpOJHPYIOT
aHTUreHbl Kiacca 2. OHM KOHTPOJIMPYIOT OTBET K
TUMYC3aBUCHUMBIM aHTUT€HaM. AHTUI€HBI Ki1acca 2




9KCIIPECCUPOBAHbI MPEUMYILIECTBEHHO Ha
MeMOpaHe UMMYHOKOMIIETEHTHBIX KJIETOK (IIPEXK/Ie
Bcero MakpodaroB u B-nmumdoruToB, gacTuyHO-
akTUBUPOBaHHBIX T-nmumdonmro3.. K »3T0i ke
rpynne TeHoB (tounee — oOmactu HLA-D)
OTHOCSITCSL TaKkKe TeHbl Ir -CUJIbl HUMMYHHOT'O
OTBETa W TeHbl |S-CyNPECCUU MMMYHHOTO OTBETA.
Anturenst MHC kmacca 2 oOecrieuuBaroT
B3aMMOJICHCTBHE MEXIy Makpodaramu u B-
nuMQOIUTaMH, Y4YacTBYIOT BO BCEX CTaIHsX
MMMYHHOTO OTBE€Ta — IIPEJICTABICHUM AaHTUTCHA
Makpodaramu T-numdonntaMm, B3aUMOAEHCTBUU
(xoomepanuu) makpodaros, T- u B-mumdonuros,

muddepeHIpoBKe MMMYHOKOMIIETEHTHBIX
KJIETOK. AHTUTEHBI KJlacca 2 MPUHUMAIOT y4acTue
B (dhopMUpOBaHUH MIPOTHBOMHKPOOHOTO,

MIPOTUBOOITYXOJIEBOTO, TPAHCIUIAHTAIIMOHHOTO U
Ipyrux BuaoB uMMyHuTeTa. CTpPyKTyphl, C
nomoItipio KoTopeix O0enku MHC kmaccoB 1 u 2
CBSI3BIBAIOT AHTHUTCHBI (TaK HA3bIBAEMbIC aKTHBHBIC
LEHTPbI) MO YPOBHIO CHEHU(UYHOCTH YCTYHAIOT
TOJIbKO aKTUBHBIM LIEHTPaM aHTHTEL.

I'enst MHC knacca 3 KoaMpyrOT OTAETbHBIE
KOMITOHEHTBI CUCTEMbI KoMIuIeMeHTa. [Ipomeccunr
AHTUTEHOB — 3TO MX cyabOa B opranusme. OmHOMI
U3 BaXHEHIMX (YHKIUH Makpo]aroB SBISETCS
nepepaboTKa aHTUIeHAa B MMMYHOTEHHYIO (hopmy
(3T0 COOCTBEHHO U €CTh NMPOLIECCUHI aHTUTEH]. U
MpeACTaBICHUE ero MMMYHOKOMIIETEHTHBIM
kieTkam. B mpouieccunre, Hapsay ¢ Makpodaramu,
y4acTBYIOT B-mumQouuThl, AEHAPUTHBIE KIETKH,
T-mumbonuTsl.

[Hutoxkunasl. OnHOM U3  OCOOEHHOCTEH
MMMYHOKOMIIETEHTHBIX ~ KIJIETOK, ocoOeHHO T-

TUM(OITUTOB, SIBJISIETCS CIIOCOOHOCTh
MPOIYIIUPOBATH OoJbI110€ KOJIMYECTBO
PacTBOPUMBIX BEILIECTB - UTOKUHOB
(MHTEpIEHKUHO3., OCYIIECTBIISIOIIUX

perynsTopable  QyHkiuu. OHM  00ecnednBaroT
COTJIACOBaHHYIO paboTy BCeX CUCTEM U (PaKTOpOB
UMMYHHOH CHCTEMBI, Onarojapsi MpsIMbIM U
0OpaTHBIM CBSI3SIM MEXKIY Pa3IMUYHBIMU CHCTEMaMU
U CcyOomomysJsiMsAMH  KJIETOK  00ecreyuBaroT

YCTONYHUBYIO CaMOPETYJISALINIO VMMYHHOH
cucreMbl. [IUTOKMHBI  y4aCTBYIOT TakXke B
perynsuun aronTo3a, B npoiudepanuu,

AQHTMOTEHE3€ U JIPYTUX KJIETOYHBIX MPOIIECCaX.

ITo mpodumto nelCTBUS TUTOKUHBI MOKHO
pa3naenuTh Ha MIPOBOCTIATUTEIHHBIE u
MPOTHBOBOCTIAJINTENLHEIE, TI0O TIPEUMYIIIECTBEHHON
HaIpaBJICHHOCTH UMMyHHoOro otBeta-Thl (T-
helper | - HanpaBieHHble Ha dopmMHpOBaHHe
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KJIETOYHO-OIIOCPEJOBAHHOTO UMMYHHOTO OTBET1. U
Th2 (npeumyiectBenHo rymopansHOro). bamanc
Thl/Th2  uuTOKMHOB Ha  paHHMX  JTamax
BOCHAJIUTEIbHOW  pEakuud B  3HAUUTEIBHOMN
CTEIEHU onpeenser MPEUMYILIECTBEHHO
KJIETOYHBIM WM  TYMOpPAJbHBIM  XapakTep
MMMYHHOTO OTBETA.

[IpoBocmanurensHuble HUTOKUHBI - WJI-1,
nJi-6, NJI-8. NJI-12, dakTop HEekpo3a omyxoiei
(®HO) anbda, uarepdeponsl (MD) ansda u ramma
CUHTE3UPYIOTCS u JEHUCTBYIOT Ha
MMMYHOKOMITETEHTHBIE KJIETKH Ha paHHUX CTaJMSIX
BOCHAJIEHUsA. B3aumonencTBue MHUKpPOOPIaHU3MOB
c penentopamu  MakpodaroB  HPUBOIUT K

WHIYKIIUN CUHTE3a u CEKpeLuu
IIPOBOCIIATUTENBHBIX IIUTOKHHOB,
o0ecreynBaroIuX pa3BuTHE paHHero

BOCIAJIUTENBHOTO OTBETA.

OcHoBHOM Memuatop Bocmanienus - MJI-1.
Krnerku orBeuaror nponykuueit MJI-1 na nelictsue
TOKCUHOB U JIpYyTrux KOMIIOHEHTOB
MHUKpPOOPIaHHU3MOB, AKTUBUPOBAHHBIX
KOMIIOHEHTOB CHUCTEMBI KOMILJIEMEHTA, JPYTHX
MeauaTopoB BocnaneHus. C MOBBIIIEHUEM YPOBHS
WJI-1 compspkeHbl JTUXOpajaka, HeHTpodums,
aKTUBALMA KOMIUIEMEHTa, CUHTE3 OEJIKOB OCTpOi
(hazmbr BOCHAJICHUS, ni-2, KJIOHAJIbHAs
nponudepanns CHeUUMPUUHBIX K aHTUreHy T-
kinetok. IlpoBocnanurtensusle sddextsr  MJI-1
OCYHIECTBJISIOTCSI B CHHEpPIM3ME C JPYIMMH
LIUTOKUHAMHU, B nepByto ouepens ¢ PHO anbda u
NJI-6.

[IporuBoBocmanuTenbubie TUuTOKUHBI (UJI-
4, WJI-10, WJI-13, ®HO OGerl. cocTaBiusioT
aJIbTEPHATUBHYIO IIPOBOCHAJINTEIbHBIM
LUTOKMHAM TpYIIy, OTPaHUYMBAIONIYIO Pa3BUTHE
BocniasieHus. CyiecTBeHHOe 3HaueHue nmeer MJI-
4, YypoBEeHb KOTOpPOTO SBJSETCS OJHUM U3
KpuTepueB oleHku Th2-otsera. UJI-4 - ¢akTop
aKTuBauuu B-mMM@ouMTOB, SABISETCS POCTOBHIM
(bakTopoM s Ty4dyHBIX KIeTok, T-kierok. MJI-4
CHHTE3UpYeTCs U ceKpeTupyeTcs Th2 kietkamu.
Ilo xapaktepy OMOJIOTHYECKOTO JACUCTBUS U
CTPYKTYPHOM OpraHU3alMM BBLACISIOT HECKOJIBKO
IpyNI HUTOKUHOB.

HuTepdeponst (M®PH) MIPUHUMAIOT
Pa3HOCTOPOHHEE YYacTHE B PETYJIALIMA HMMYHHOI'O
OTBETA, oOnanaroT POTUBOBUPYCHOU
AKTUBHOCTBIO.

®axTtopel Hekpo3a onyxonmu (PHO-a u ®HO-P)
MOJTyYHMJIM TaKO€ Ha3BaHHE MOTOMY, YTO CIIOCOOHBI
JIM3UPOBAaTh HEKOTOpble onyxoju. CTUMYIUPYIOT
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nponecCbl  aATC3HUU, aHTI/ITCHOOGPaSOBaHI/IH u

aKTHBHOCTb MOHOHYKJICAPHBIX KIIETOK.
Cekpetupyrorcs AKTUBUPOBAHHBIMU
Makpodaramu.

XEeMOKHMHBI IIPUBJIEKAIOT B OYar BOCHAJICHUS
JEHKOIUTHI, MOHOIIUTHI U TIUM(OUUTHI U3 KpoBU. K
XEMOKHHAM OTHOCHT NJI-8,
Makpodaruaruoupyromuii paxrop (MUD) u ap.
NMMyHHBIN OTBET — 3TO LEMb MOCIEA0BATEIbHBIX
CJIOKHBIX KOOIEPAaTUBHBIX IPOLIECCOB, UAYIIUX B
MMMYHHOM CUCTEME B OTBET Ha JCHCTBUE aHTUTCHA
B OpraHu3Me.
PasznuuyaroT:  nepBUYHBIA  MMMYHHBIA  OTBET
(BO3HMKaeT mpH MEpBOIl BCTpeue C AHTUTCHOM);
BTOPUYHBIM HMMMYHHBIH OTBET (BO3HUKAeT IpHU
MTOBTOPHOM BCTpeUe C AHTUTECHOM).

JIr060i1 UIMMYHHBII OTBET COCTOUT M3 JBYX

¢bas: WHIyKTHBHAS, MIPEJICTABICHHE u
pacro3HaBaHWE AaHTUTCHA; BO3HUKACT CIIOXKHAS
KooTiepanus KIIETOK c TIOCIIETYIOIIEH
nposudepanuei u nuddepeHITPOBKOI;

NPOAYKTHUBHAs,  OOHAPYKHUBAIOTCA  MPOTYKTHI
MMMYHHOI'O OTBETA.

WzBectHsl  cienyromue  (HOpMBI  MIMMYHHOTO
OTBETA: - TYMOPAJIbHBII UMMYHMTET, OCHOBAHHBII
Ha BBIPAOOTKE MMMYHOIJIOOYJIMHOB; - KJIETOYHBIN
UMMYHHUTET, B OCHOBE KOTOPOIO — MPOAYKLUS
3 PeKTOpHBIX T-nmumdonuToB; -
MMMYHOJIOTHYECKAsl MaMATh; - UMMYHOJIOTHYECKas
TOJIEPAHTHOCTb; - MMMYHOJIOTHY€ecKast
runeppeaktuBHocTh (PI'3T, PTHT);

- UIMOTUIT-AaHTUUIMOTUIINYECKNE OTHOIIECHUS.
I'ymMopanbHBIM KIMMYHHBIN OTBET OCYLIECTBIAETCS
MyTeM BbIPAOOTKHU aHTUTEN (MMMYHOITIOOYJIMHOB —
|g) k ayx)epoaHOMY aHTHTeHY (OT jat. humor —
KUAKOCTh). OHU HUPKYIUPYIOT B XKHUJIKOCTAX
opraHusMa 1 00ecreuyuBaoT HeUTpaIu3alnio
aHTHUTEHA.

NMMyHHBII ~ OTBET Ha  TUMYCHE3aBUCHMBIE
anturensl (JIIIC, GakrepuanbHble MOJMCaXapUabI,
BBICOKOIIOJIUMEPHBIE OenKu " ap.)
ocymectBisieTcss 6e3 yuactuss CD4 T-xenmnepos. B
9TOM TPOIECCE YYacTBYIOT TOJIBKO B-kietku,
UMerolue AHTUTE€HPACTIO3HAIOIIN I
UMMYHOTJIOOYyNMHOBBIM  perienitop.  Ilpu  3TOM
MMMYHHBIH OTBET pa3BUBAeTCs OBICTPO, OOBIUHO B
paHHHE CpPOKHM WHQEKIUH, HO SBISIETCS MEHee
COBEpIIECHHBIM. be3 ydacTust T-XenmepHbIX KIETOK
MIPOAYLHPYIOTCS aHTUTENA TOJIBKO OJHOTO U30THIIA
(IgM). AddunHOCT, (CHIIa CBA3BIBAHUS) 3THX
aHTUTEN HU3Kasl, U He 00pa3yroTcs KISTKH IMaMsTH.
[Iporiecc o00Opa3oBaHUsT aHTUTEN MPOWCXOAWT B
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TUMQOUTHOM TKAHU.

AHtuTena — cnenuduueckne OeTkM TraMma-
TIIOOYIMHOBOM — MpUpPOABI, OOpasyrommecs B
OpraHu3Me B OTBET HA AHTUT€HHYIO CTUMYJISILIUIO U
CHOoCcOOHBIE CreU(pUISCKH B3aMMOJICHCTBOBATH C
aaTurerom (in Vivo, in vitro). B cooTBeTcTBUU C
MEXIYHApPOAHOH KilacCH(PUKaIMel COBOKYIMHOCTh
CBIBOPOTOUHBIX OEJIKOB, 00J1a1al0IIUX CBONCTBAMU
AHTUTEJ, Ha3bIBAIOT UMMYHOTI00yMHaMu (1Q).

lg pasmeneHsl B 3aBUCUMOCTH  OT

JOKaJIU3alMy Ha TPU TPYIIIIHL:
- cbIBOpOTOYHBIE |g (B KpOBH); - ceKkpeTopHBIe I1Q (B
CeKpeTax — COJCPKHMOM >KETYJOYHO-KUIIEYHOTO
TpaKTa, CJIE3HOM CEKpeTe, CIIOHE, OCOOCHHO — B
TPyIHOM  MOJIOKE) OO0eCHeuMBaIOT  MECTHBIN
MMMYHHTET (MMMYHUTET CIIU3HUCTHIX); -
MTOBEPXHOCTHBIC Ig (Ha IOBEPXHOCTH
MMMYHOKOMIIETEHTHBIX ~ KJIETOK, OCOOeHHO B-
AUMPouuTo3.

lg xapakTepusyroTcs  OOIIMM  THUIIOM
ctpoeHust. CTPYKTypHOW eAMHHUIEH  aHTHUTEN
SIBJIIETCS. MOHOMEp, COCTOSAILIUN M3 JABYX JIETKHX
(L) u nmByx Tspkenmbix (H) uemeit, cBs3aHHBIX
TUCyIbGUIAHBIMU ~ MOCTUKaMHU.  MoHOMepaMu
spisitorest 1gG, 1QA (ceiBopoTounsiif), 1gD u IgE.
Y nonumepHbix |Q uMeeTcs OMOTHUTENbHAs
JDKEH-TIONMTIENTUIHAS 1IeTlb, KOTOpasi 0OBbeANHSACT
(monumepusyeT) OTHeNbHble CYObEeIUHUIBI (B
cocrae neHTtamepa IgM, nmu- u Tpumepa
cekperopHoro IgA).

[pu OTIpeIeIIEHHBIX YCIIOBHSX 9TH
rurnepBapuabuiIbHble  O0IaCTH  MOTYT — TaKkKe
BBICTYIIATh B POJIM @HTUT€HOB (MIUOTHUIIO3.

B monekyne lg MeHpme  ABYX
AQHTUTE€HCBSA3BIBAIOIINX IIEHTPOB OBITH HE MOXKET,
HO OJTMH MOKET OBITh 3aBEPHYT BHYTPb MOJIEKYIIBI
— 93T0 HenosHoe aHTUTeno. OHO OioKHpyeT
aQHTHUTEH, U TOT HE MOXET CBS3aTbCs C TOJTHBIMH
aHTHUTENaMHU.

Jlerkne W TsDKENbIE WENH COCTOAT W3
OTICNbHBIX OJIOKOB — noMeHoB. B merkux (L)
LIETsIX - JBa JOMEHA - OJUH BapuaOenbHbiid (V) u
onuH koHcTaHTHBIN (C), B Tsokenbix (H) memsx -
onuH V u 3 unm 4 (B 3aBUCUMOCTH OT KJacca 1g) C
JIOMEHa.

CrnemoBarebHO, W3BECTHO IISATH KJIACCOB

MMMYHOTJIOOYJIMHOB, OTJIMYAIOIIUXCS o
CTPOCHUIO TSKEJBIX LIENeH, MOJEKYISIPHOM Macce,
(U3UKO-XMMHUYECKHM u OMOIOTHYECKUM

xapakrepuctukam: 1gG, I1gM, IgA, IgE, IgD. B
coctaBe 1gG Bemenstor 4 nmonkiacca (1gG;, 1gGo,
19G3, 19Ga4), B coctaBe 1A - nBa moakiacca (IgA,
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[gA>).

AHTHTeHHOCTD AHTHTEIL.
HNmmyHOTI00YIINMH, Kak U BCAKHNA O€l0K, 00nanaeT
AHTHUTCHHOCTBIO u BBIPKCHHON

MMMYHOTCHHOCTBIO. B Monekyne |g pasnugaror 4
TUINA  aHTUTCHHBIX  JCTEPMHHAHT:  BHJIOBBIE,
M30TUITUYECKHE, ATOTUITNYECKUE u
UIHOTHITNYCCKHE.

BugoBeie  aHTHTEGHHBIE  JCTEPMUHAHTHI
xapakTepHbl i |g Bcex ocobell MaHHOTO BHIA
(mampumep, Kponmka, cobaku, denoBekl.. OnHu
OTIPENIENIAIOTCS CTPOCHUEM JIETKOH W TSDKEJOM
[enyd, IO JOTUM  JCTePMUHAHTAM  MOXKHO
UACHTU(DUIIMPOBATh BUIOBYIO IPUHAIJIC)KHOCTh
AT.

W3oTunuyeckue AQHTUT'CHHBIC
JNETCPMUHAHTBI ~ SBIIAIOTCS  TpynmnoBeiMUA.  OHU
JOKQIM3YIOTCS B TSDKEIOW IEMU M CIyXaT JUIs
muddepeHpoBKku ceMelictBa |g Ha 5 WM30THIIOB
(kmacco3. ¥ MHOXKECTBO TMOJIKIIACCOB.

AJIoTHIINYECKUE AHTUTCHHBIC
JNCTCPMUHAHTHI SBIISIOTCS WHIUBUAYAITBHBIMU, T.C.
NPUCYIIUMH ~ KOHKpETHOMY opranusmy. OHu
pacnonararTcs B JIETKOM 51 TSHKEIJION
MOJIUMENTUAHBIX 1ensaX. [103BONSIOT pa3nuvath
0CcO0HM BHYTPH OJTHOTO BUJA.

Wnunotunuyeckue AQHTUTCHHBIC
JIETEPMHUHAHTBI OTPAKAIOT 0COOEHHOCTH CTPOSHUS
AHTUTEHCBSA3BIBAIOIIETO IIEHTPa CaMOW MOJEKYIIbI
lg. Ouu o6Opa3oBanbl V-moMeHaMHU JIETKOH U
TSDKEIJION e MOJIeKYIHI |g.

1 CneunpuyHoctp -  cIOCOOHOCTH
B3aMMOJICHCTBUSL C  ONpeAeNieHHBIM  (CBOUM)
AQHTUTEHOM (COOTBETCTBHE JIUTONA AHTHTEHA U
aKTUBHOTO IICHTpPA aHTHUTEMN).

2. BanentHocth - KOJIMYECTBO
CIOCOOHBIX pearupoBaTh C AHTUTEHOM AKTHBHBIX
HEHTPOB  (3TO  CBSI3aHO C  MOJICKYIISIPHOM
OopraHm3zaief —  MOHO- HIHW  TOJIUMED).
NMMYHOTIIOOYTHHBI MOTYT OBITH JIBYXBaJICHTHBIMHU
(I1gG) wmm mnonuBaneHTHhiMEH (TIeHTamep IgM
nveer 10 aktuBHBIX 1eHTpo3.. JIByx- u Oosee
BaJICHTHBIE  AHTUTENIa  Ha3bIBAlOT  TOJHBIMHU
aHTHUTEJIaMHU.

3. Ad¢unHOoCTh - (cTeneHb cpoAcTBl.
— 3TO TPOYHOCTH CBS3BIBAHHUS MEXKIY OJHHUM
AQHTUTEHHBIM DOIUTONIOM U OJHUM aKTHUBHBIM

LIEHTPOM aHTHTETIA, 3aBHCHUT oT nx
IIPOCTPAHCTBEHHOI'O COOTBETCTBHS.
4, ABUIHOCTh CBSA3M aHTHTEHA C

AHTUTEJIOM — 3TO MHTErpajibHas XapaKTEPUCTUKaA
CUJIBI CBSI3W TIEJIHHOM MOJICKYJIBI aHTHUTEeHa (BCeX
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ero SIUTONO3. co BCEMU AKTHBHBIMHA
AQHTUTCHCBS3BIBAIOIIMMU  IICHTPAaMU  ICJIBHOMN
MOJICKy.HbI AHTUTCIIA. HOCKOHbe AHTUI'CHBI 4aCTO
MOJIMBAJICHTHBI,  CBSA3b  MEXKIY  OTICIbHBIMHU
MOJIGKYJIAMH  aHTUT€HAa  OCYIICCTBIIICTCS  C
ITOMOIIBI0 HECKOJIBKUX aHTHUTEIL.

[Ipy  uH(pEeKUMOHHBIX  OOJNIE3HAX  BO
BHYTpEHHEH Cpeie OpraHu3Ma IPHCYTCTBYIOT
BO30yIUTENIb M €ro MPOAYKThl  (aHTUIEHBI,
TOKCUHBI,  (epMeHThl). OTBeTHas  peakuus
OpraHM3Ma Ha IPHUCYTCTBUE TaKUX YYXKEPOIHBIX
areHTOB BbIpa)kaeTcsi B 00pa30BaHUU AHTUTEI WJIH
UMMYHHBIX JTUM(OIUTOB.

C »H3TOoll 1Eenpl0 MMPOKO  HMCIHOJIb3YIOT
MMMYHOXUMHYECKHE METO/bl, KOTOPbIE HA3bIBAIOT
TaKXKe CepoJIoTMYecKuMu (OT Jar. Serum —
CBIBOPOTKa M 10g0S — y4eHue), /it 0OHApyKEHUS
AT unun Ar MUKpOOPraHM3MOB B OMOJIOTHYECKUX
HAaTHBHBIX MaTepHanax, MOJYYEHHBIX OT OOJBHBIX
WIK 37I0POBBIX JIIOAEH MNpU JIUArHOCTUYECKUX U
MMMYHOJIOTHYECKUX HccieaoBanusax. Hccaenyror
CBIBOPOTKY KpOBH, MO4YY, JpYyrHe >KUAKOCTH
OpraHMsma, TKaHH, a TaKXKe BblJICICHHbIE
KYJIBTYpbl MHUKPOOPIaHHU3MOB Uil OOHapy:KeHUs
AT MUKpPOOpPraHU3MOB.

OTH METO/bl B 3aBUCUMOCTH OT XapakTepa
U COCTOSIHUSA AaHTUI€Ha MOYKHO OOBEAUHUTH B
HECKOJIBKO I'PYIII:

- IpsSIMbI€ METO/bl B3aUMOJICHCTBHS U BU3YaJIbHOTO
onpezAeneHuss  pe3yinbraroB  peakuuun  Ar-AT:
peaKuuu arrJTHHALUY, TPEeHUIUTAI|Y, JIN3UCA U
CBSI3bIBaHUS KOMILJIEMEHTA;

- MeTOAbl  MACCHBHOM  arrjIlOTHHAIMH  C
UCIOJIb30BAHUEM  HOCHUTEIEM  aHTUT€HA WU
aHTuTena (peakuuum co cpuueTensmu). K Hum
OTHOCSIT PEaKIMM MAacCHBHOM TeMarrjitoTHHAILUY,
JaTeKc-arryIfoTUHAIMY, KOAITIIFOTUHALMY U JIp.;

- peakuuu, OCHOBAaHHbIE Ha WCIOJIb30BAaHUU
pPa3IMYHBIX METOK Ul OJHOTO M3 YYaCTHUKOB
B3alMO/JICHCTBUS AHTUT€H—aHTUTEJIO0
(pepMeHTHBIX, (haro0opecupyIouX,
paAMOM30TONHBIX M Jp.). B 3aBucumoctu ot
HCIIOJIb30BAHHOM METKM A3TH TECThl Ha3bIBAKOTCS
nMMyHo(hepMeHTHbIM aHanu3oM (UD1., peakuueit
UMMYHO(]ITI0OpECIICHIINT (PND),
paauoummyHonoruueckum tectom (PUT) u ap.

BeiOGop  peakuuu Ui JMArHOCTHKH
00yCIoBIIEH ee CHenupUIHOCTHIO u
YYBCTBUTEIBHOCTBIO CrnenuduyuHocTh
XapakTepu3yeTcsi cnocooHocThio AlT pearnpoBath
TOJILKO C TOMOJIOTUYHBIM AT, 4yBCTBUTEIBHOCTD —
MUHUMAaJIbHBIM KOJIMYECTBOM AHTUI€HOB (WU
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AQHTUTEN), KOTOPOE€ BO3MOXHO  BBISIBUTH C
MOMOIIBIO JAHHOW PEaKIUu.

OOHapyxeHHEe B  CBIBOPOTKE  KpPOBHU

00JbHOTO aHTUTEN MIPOTHUB AQHTUT€HOB
BO3OyAMTENST TO3BOJISIET TMOCTaBUTh  JIMATHO3
Oosne3nu. [Ipu BbIIENCHMH MUKpPOOa OT OOJBHOTO
MPOBOAAT HUIACHTH(PHUKAIUIO BO30YIUTENs IyTeM
W3y4YEHUs €ero AHTUT€HHBIX CBONCTB
(umenTUUKaAIHS AQHTUTCHO). c IIOMOIIBIO
MMMYHHBIX JIMarHOCTHYECKHX CBIBOPOTOK, T. €.
CBIBOPOTOK  KPOBU  THIEPUMMYHHU3UPOBAHHBIX
YKUBOTHBIX, coJiepKaImnx cenuduueckue
aHTUTEeNa. JTO TaK Ha3bIBaeMasi CepoJIorMuecKas
UICHTHPUKAIISA MHUKPOOPTraHU3MOB.
Ceposioruueckue  HUCCJIEIOBAHUSI  MPUMEHSIIOT
TaKXe JUTSL uaeHTUGUKaIIH pa3IMYHBIX
OMOJIOTMUECKH aKTHBHBIX BELIECTB, TPYNI KPOBH,
TKAHEBBIX M OIMYXOJIEBBIX AHTUTCHOB, UMMYHHBIX
KOMILJIEKCOB, PELENTOPOB KIETOK U JIp.
N®A npumeHsOT Ajii AMATHOCTUKH BHUPYCHBIX,
OakTepuaibHBIX W TMapa3uTapHBIX OoJie3HEeH B
yacTHOCTH i jauarHoctuku BUY-undexumit,
renatuta B w gp., a Takke omnpeneneHus
TOPMOHOB, (bepMeHTOB, JIEKAPCTBEHHBIX
MpernapaToB W APYTUX OUOIOTUYECKH AaKTHUBHBIX
BEILIECTB,  COJEPXAIIMXCSI B  HCCIEAYyEeMOM
MaTtepuane B MHHOPHBIX KOHIeHTpanmsax — 1010
102 r/m.

NMMyHOIIaTONIOTHS.
NmmyHOTIpOdMITaKTHKA.

NMmyHoOrHYecKass TOJIEPaHTHOCTh  (OT

nar. tolerantia — TeprieHHMe) — 3TO COCTOSHHE
APCAKTUBHOCTH HMMYHHOﬁ CHUCTEMBI,
crielin(pUUECKOi  «HEOTBEYaEMOCTH» OpraHu3Ma
TOJIBKO Ha OIPCACICHHBIC AHTUT'CHBI

(mpenBaputenbHO  BBeAeHHBIE). llpu  3TOM
COXpaHEHa CIOCOOHOCTh K MMMYHHOMY OTBETY Ha
moOble  apyrue  aHTureHsl.  ClenoBaTesbHO,
TOJIEPAHTHOCTh CHenU(PpUYHA TO OTHOUICHHIO K
TOMY aHTHUT'€HY, KOTOPBIN €€ BbI3BaI.

Breigensitor aBa  BapuaHTa MPOSBICHUS
3TOro ()eHOMEHA: E€CTECTBEHHYIO TOJEPAaHTHOCTb,
KOT/Ia COCTOSTHUE apeaKTUBHOCTH (POPMUPYETCS K
«CBOEMY», T. €. K aHTUT€HaM COOCTBEHHBIX TKaHEH;
WHIYIUPOBAHHYIO TOJEPAHTHOCTh K «UYKOMY»

aHTUTEHY — YYXEpOJHBIM KJeTKaMm, OeiKam,
roJMcaxapuaam, raiTeHam U Jp.
Kax MMMYHOJIOTHYECKU I beHomen

TOJIEPAHTHOCTb JKCHEPUMEHTAIbHO O00OOCHOBaHA
aHTIIMUCKUM ucchenoBatenieM MenoBapom (1953)
n yemickuM yuyeHelM ['amekom B 1963 1. OHu
BOCIPOU3BOJMIIA COCTOSSHUE HMMYHOJIOTMUYECKOMN
TOJIEPAHTHOCTM  HA  JKUBOTHBIX B  IEPHOJ
BHYTPUYTPOOHOTO pPa3BUTUSI U HOBOPOKJIEHHOCTH.

VAL 1A2,
OIK 5
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Nx OTIBITHI MIOJITBEPAUITN THIIOTE3Y
aBCTPAIUIICKOr0 UMMYyHosI0ora bepHera o Tom, 4TO
B OMOpHOHaNbHOM  miepuoae  (GopMHpYyeTcs
CIIOCOOHOCTH HE OTBEYATh HA «CBOW» aHTUTECHBI.

bnaromaps »TomMy ¢deHOMeHYy HMMYyHHAs
cuctemMa MoxeT nauddepeHIUpOBaThH «CBOE» U
«4y’)K0e» W NPOTUBOCTOSATH  HWMMYHHOMY
CaMOYHHYTOXXEHHUIO.

[TpuoGperennas UMM YHOJIOTHYECKas
TOJIEPAHTHOCTh — OTCYTCTBHE CHEeUH(PHUUIECKON
MMMYHHOU PEAKINH K 9y>KePOJHOMY aHTUTEHY.

NunynupoBanHas (mpuoOpeTeHHas)
MMMYHOJIOTHYeCKast TOJICPAHTHOCTh MOJKET
BO3HUKATH B JIFOOOM MEPUO/JIE )KU3HU IIPU KOHTAKTE
MMMYHHOW CHCTEMBI (B YaCTHOCTH, Makpo(aros,
T- u B- mumdornuto3. ¢ uyxkepoausiMm Ar. OnHako
(eHOMEH HMMMYHOJIOTHYCCKOW  TOJICPAHTHOCTH
Jerdye  BCEro  BOCIPOU3BECTM B  IEPHOJ
SMOpUOHANIBHOTO pa3BuTHsi. MMMyHHas cucrema

MIPU3HAET «CBOUM) AQHTHUTEH, KOTOPBI
KOHTaKTUPOBAJ C HeW B YMOPUOHANIBLHBIN MTEPHO]I.
HcTtopuuecku MMMYHOJIOTHUYECKYIO

TOJIEPAHTHOCTb ~ PAacCMaTpUBAlOT KaK  3alIUTy
IIPOTUB  AayTOMMMYHHBbIX  3a0oneBanuil. Ilpu
HapyleHUH TOJEPAaHTHOCTH K COOCTBEHHBIM
aHTUT€HAaM MOTYT pPAa3BUBATbCA AYTOMMMYHHbIE
peakuuu, B TOM YMCIE BO3HUKAaThb ayTOMMMYHHBIE
3a00JieBaHU (peBMaTOMIHBII apTpuT,
MUOKapJINThl, CUCTEMHAas KpacHas BOJYaHKA U
Ip.), TpU KOTOPBIX MPOUCXOIUT pa3pyllieHue
COOCTBEHHBIX KJIETOK M TKaHEH ayTOaHTUTeIaMH
W T-knerkamu, IPUMHPOBAHHBIMU K
COOCTBEHHBIM aHTUT'€HAM.

TepmuH «aieprus», O3HAYAIOLUIMN H3MEHEHHYIO
PEaKTUBHOCTh  OpPraHU3Ma-XO3siIMHa TpPH  €ro
MOBTOPHBIX BCTPEYAX C «areéHTOM», BIIEPBBIC OBLI
npemioken B 1906 r. ¢oun IMupke (Piruet) (6e3
paszieneHus Pa3BUBAIOIINXCS npu 3TOM
UMMYHOJIOTHYECKUX  peakUuid 1Mo  TUIaM).
CuHoHUMOM JUTS 0003Ha4YeHUS
THIIEPYyBCTBUTENIILHOCTU | THIIA TEPMHUH aJUIEPrUst
CTaJI JIUIIb B TIOCIICTHHE TO/IbI.

ITepuon MEXKITY MIEPBUYHBIM
MomnaJaHueM ajijiepreHa B OpPraHu3M H
BTOPUYHBIM  (TIOCJIE ~ KOTOpPOro  H
MPOUCXOJUT aJJIEpPruuecKasl peakiys)
Ha3bIBAIOT TIEPHUOJOM CEHCHUOMITH3AINH.
ITepuon ceHCUOMIn3auun MOYXET
MPOJ0JKATHCS OT HECKOJIBKUX CYTOK J0
HECKOJBKHMX HEJCIb, M JIa)Ke HECKOJIBLKO
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NECSITUIICTHM.

CeHcuOMIM3aIMio0 MOXXHO BbI3BaThb OYEHb
MaJIOi, CyOMMMYHM3HPYIOLIEH 030H aHTHUreHa
(manpumep, BBeneHneM Mopckoit ceuake 0,000001
MJI JIOIIAIMHOM CBHIBOPOTKH), KOTOpas MOJIy4HJia
HazBaHue  ceHcuOwnmsupytouieit.  IloBrophoe
BBEJICHUE TOI'0 )K€ aHTUI'E€HA Yepe3 OIpeIeTICHHbIN
MIPOMEXYTOK BPEMEHHU BBI3BIBACT AJIEPIHUECKYIO
peakuuto.  [lo3y  aHTUIrE€Ha,  BBI3BIBAIOLIYIO
COOCTBEHHO aJUIEPTUYECKYIO PEAKIINIO, HAa3bIBAIOT
pa3pelaroen.

B pa3ButMuM aimepruveckord  peaxkiuu
BBIJICJISIFOT TPU CTAJIUU:

- B TeueHHe MMMYHOJIOTMYECKON CTaJUHM B OTBET
Ha ayieprexH o0pazyroTcst aQHTHUTCH-
YYBCTBUTEJIbHBIC KJIETKH, cnenuguiecKue
aQHTHUTEJa 1 UMMYHHbBIE KOMILJICKCHI.

- Ilatoxumuueckass cragusi XapakTepU3yeTCs
oOpa3oBaHMEM  MEIMATOPOB  BOCHAICHUS U
OMOJIOTMYECKH  aKTUBHBIX aMHHOB, KOTOpbIE
WrPAlOT  OCHOBHYKO  POJb B MEXaHHU3ME
ajulepruueckux — peakumid. CtumyiaoM K HX
0o0pa30BaHMIO SIBJSETCS COEIUHEHHUE allJiepreHa c
aHTUTEIaMHU W CEeHCHOUITN3UPOBAHHBIMU
auM@dorUTaMid B KOHIE HMMYHOJOTHYECKOU
CTaguu

- B Teuenme mnarodusnonoruyeckoil craguu

IIPOSBIIAETCS KJIIMHUYECKast KapTHUHA
aJIePrUYECKOn peaKkuuu. Kak MPaBUIIO,
KJIIMHUYECKHE IPOSIBIICHUS aJjiepruu
MOJINMOP(HBI.

[TepBas knaccudukanus amnepruii Obliaa
npennoxena P. Kykom B 1947 1. B ee ocHOBY ObL10
MIOJIOKEHO ~ BpEMsl  PAa3BUTUSA  aJUIEPIrUYECKOMN
peaxkuuu. boun BbIJIETICHBI
runepuyBcTBUTeNbHOCTE HemeieHHoro (IHT) u
3amemiienHoro (I'3T) tuma. CpaBHeHHE CBOWCTB
I'HT u I'3T mpencraBineno B Tabnuie: CBoiicTBa
I'HT u I'3T (o Kyky, 1947)

W3ydyeHne MOJIEKYISPHBIX MEXaHU3MOB
alJIepruy  TMpUBENO K co3gaHuto Jxemmom u
Kymocom (Coombs, Gell) B 1968 r. HOBoit
kiaccupukanmu. B cooTBeTcTBMM ¢ HeW
pa3aMyYaloT YEeThIpE OCHOBHBIX THIIA AJUIEPTUHU:
aHapunaktuueckuid (I tum), uurorokcuueckuit (11
Tumn), uMMyHokoMmriekcHeii (I Tum) wm
onocpenoBanHblil kietkamu (IV tum). [lepsrie Tpu
tuna otHocsatcs k I'HT, uerBeprsiii — k I3T.
Peakuyu mnepBbIX TpeX THUIIOB OMOCPEILYIOTCS
aHTUTEIAMU; peakuun YETBEPTOTO —
MPEeUMYIIECTBEHHO T-KieTkaMu U Makpodaramu.
Ha npaktuke oHM HeoOs3aTeNbHO BCTPEYAIOTCS
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IOPO3Hb, MOT'YT COYCTATHCA.

NMMmyHOAE PUITUTHBIMU COCTOSIHUSIMU
(UAC) Ha3piBatOT HAPYIICHUS] UIMMYHHOTO CTaTyca
U CHOCOOHOCTH K HOPMAJIbHOMY HMMYHHOMY
OTBETY HA pa3HbIE AHTUIEHbl. OJTU HaPYLICHUS
00yCIOBIJIEHBI AeeKTaMi OJTHOTO WIJIM HECKOJIBKUX
3BE€HbEB UMMYHHOU CHUCTEMBI.

K o6mmum nposisiienusim MJIC otHOCSATCS:

- WHGEKIUOHHBIA CHHIPOM (THOMHO-CENTHYECKUE
MPOLIECCHI CBS3aHbI c HapyLIEHUSAMHU
IIPEUMYIIECTBEHHO T'yMOPAJbHOTO HMMYHMTETA,
ONIMOPTYHUCTHUUECKUE BHUPYCHbIE, T'PUOKOBBIE U

NpOTO30iiHBIE 3a0oneBaHuss - ¢ jAedekramu
KJICTOYHOTO UMMYHUTET] .;

- KEITYT0IHO-KHUIIIEYHBIC paccTpoicTBa
(mapymenusi ~ BcacwhiBaHus,  aepuuutr  IgA,

WHDEKINH KEITyT0THO-KUAIIIEYHOTO TPakTl.;

- OIlyXOJIM UMMYHHOU CHCTEMBI;

- QUIEPTUYECKMM M ayTOMMMYHHBIA CHHIPOMBI
(aromuw, ayTOMMMYHHbIE reMOJINTUYECKHE
aHEMUH);

- 4acToe COYeTaHHWe C MOPOKAMH pPa3BUTHUS (TIpU
BPOKJICHHBIX UMMYHO1E(DULINTAX );

- IeMaToJOrMYecKue U3MEHEHHUs (CHIDKEHUE
KOJM4YecTBa  JIMM(OIUTOB ©  HEHTPO(UIIOB,
203UHOMUITUS, AaHEMUS, TPOMOOITUTOTICHHS ).

NMMyHHBI cTaTryC — 3TO COCTOSIHUE
MMMYHHOH CHCTEMBI Y JaHHOTO OOJBHOTO B
TAHHBIA MOMEHT HCClIeOBaHMS, KOTOpOE
OLICHUBAETCS c MTOMOIIIBIO KOMILIIEKCa
a0OpaTOPHBIX TOKA3aTEeNIeH, XapaKTePHU3YIOIINX
KOJMYECTBO U (YHKIMOHAJIBHYIO aKTUBHOCTH
KJIETOK MMMYHHOW CHCTEMBI, a Takxke (haKTOpOB
HecnenupuIecko PE3UCTEeHTHOCTH OpraHH3Ma
(dpannuk I'.H.).

NmmyHHBII CTaryc OIpENIEIISIET

3¢ (HEeKTHBHOCTh M COTJIACOBAHHOCTH PabOTHI BCEX
CHUCTEM W 3BEHbEB HMMYHHTETa — MakKpodaros,
KOMIUIeMeHTa,  uHTeppepoHoB, T- u  B-
TUM(OILIUTOB, TJIABHOM CHUCTEMBI
TUCTOCOBMECTHUMOCTH.
Ha ocnoBanum mannbix BO3 u MHOrojetrHero
OmbITa MO U3YYEHUID HMMYHHOIO CTaryca
3n0poBeix W OombHBIX P. B. IletpoB co3man
JNBYX3TalHBIA MOAXOJ K OI€EHKE HMMYHHOIO
cratyca

I. Tlocme  BbISBIACHHS  KIMHUYECKUX
MPU3HAKOB HAPYIICHWH TOTO WM WHOTO 3BEHA
WMMYHHOU CUCTEMBI UCCIEAYIOT ux
KOJIMYECTBEHHBIE XapaKTEPUCTHUKH, TaK
Ha3bIBa€Mbl€ OPUEHTUPOBOYHBIE TECTHI IEPBOIO
YPOBHSL ISl BBIABJICHHS «TPYOBIX» JE(PEKTOB
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(daronuTo3a, KJIETOYHOTO H  TyMOPAILHOTO
MMMYHUTETA!

- ompezaeneHUe a0COTIOTHOTO U OTHOCUTEIIEHOTO
comepxkaHuss JUMQPOIUMTOB B Mepudepuyeckon
KpOBY;

- ompenesieHue KOJIMYECTBA T- U B-
JTUMQOIIUTOB;

- OompeaesieHHe ypPOBHSA HMMMYHOTIJIOOYJIHWHOB
ocHoBHBIX KiaccoB (1gG, M, A);

- ompexneneHue  (aronuTapHOM — aKTUBHOCTH
JICKOIIUTOB;

- ompeaesieHHEe  TUTpa  KOMIUIEeMEHTa  (He
00513aTEJIBHO).

[l1. C yuerom aHanm3a pe3ysbTaToB TECTOB |
YPOBHSL  ONPENEISIIOT  JAIBHEUIIYI0  TaKTUKY
MMMYHOJIOTHYECKOTO HCCIIE0BAHUS. [Tpu
HaJIUIHH 3HAYMUTEIbHBIX HM3MEHEHUH B
HMMYHOTpaMMe CJIeIyeT TepexoauTh K Ooiee
CIIOKHBIM, TaK Ha3bIBAGMbIM aAHAIMTHYCCKUM
TECTaM BTOPOTO YPOBHS, KOTOPHIC TTO3BOJISIOT
YCTaHOBUTH BBIPAKEHHOCTh HUMMYHOJIOTHYECKOTO
nepekra. K HUM OTHOCSATCS TPAKTUYECKH BCE
METO/bI, C TIOMOIIBIO KOTOPHIX MOXKHO OIIEHUTH
(GYHKIMOHATIBHYIO aKTUBHOCTb ¢arouuTos,
BcrioMorartenbHbIX KiIeTok, NK, T- u B-kierok.

HMMmmyHONIpo(UIakTUKa 1 UMMYHOTEpanus
SBJIAIOTCSL  pas/ielaMM HMMMYHOJIOTUH, KOTOpBIE
U3Y4YaloT U Pa3pabaThIBAlOT CIIOCOOBI M METOMbI
crnenupuueckod NpopUIaKTUKH, JEUYEHUS U Jua-
THOCTMKM HWHQEKIMOHHBIX W HEUH(EKIHOHHBIX
0oje3Hell € TOMOIIBI0 HMMYHOOUOJIOTHYECKUX
MIPenapaToB, OKAa3bIBAIOIINX BIMSHUE HA (DYHKIUIO
MMMYHHOM CHCTEMBI, WM JEUCTBHE KOTOPBIX
OCHOBAaHO Ha UMMYHOJIOTMYECKUX IIPUHLINAIIAX.

NMMmyHOTEpanus - METOA JI€YEHUus, INpHU
KOTOpPOM  OCYLIECTBIIIETCS  BO3JCIICTBHE  Ha
UMMYHHYIO CHUCTEMY: IIOAABJIEHUE HNMMYHHOI'O
0oTBeTa (MMMYHOCYIIPECCHSI), CTUMYJISLUS OTBETa
(MMMYHOCTUMYJISLUS ), BOCCTaHOBJICHUE
WMMYHOAC(PUIIUTOB (MMMYHOKOPPEKIIHS).

HNmmyHONIpodmIakTuka - crnoco0
npeaynpexacHuss WHOEKIMOHHBIX 3a00eBaHUN
yTeM CO3/1aHHUS HCKYCCTBEHHOTO
CHenupuIecKoro MMMYHHTETA. Brienstor
BaKIMHONPO(DUIAKTUKY  (CO3/laHME  aKTHUBHOI'O
MMMYHHMTETAa 3a CYEeT BaKLUWH, AaHTUTE€HO3. U
ceponpo(UIakTUKy (TACCUBHBIA HMMYHHUTET 3a
CUeT BBEJIEHHUS B OpraHu3M creuuuueckKux
aHTUTEJ - UYMMYHOTJIO0YJIMHO3.

OCHOBHYI0O posib B  CHEINU(PUIECKOI
npodunaktuke  HUHQEKIHOHHBIX  3a00NeBaHUM
MMeeT BaKIIMHONPOPUIAKTHKA.
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Baknunanusg. BaknuHanmeil 4eaoBe4eCcTBO
o6s3an0 D.J[>keHHepy, KOoTopbIi B 1796r. mokasai,
9TO TIPUBHBKAa KOPOBBEH OCIBI - BaKIWHAIUS
(vaccinum - ¢ mar. kopoBuii) 3G¢exkTHBHA IS
npodunakTuku HarypanbHOUW ocmbl. C Tex mop
mpernapaTbl,  HCHOJb3yeMble Ui  CO3JaHUs
AKTUBHOTO MIMMYHUTETA, Ha3bIBAIOT BaKI[MHAMH.

NmmyHonpodunakTuka 1 UMMYHOTEpanus
MIPUMEHSIFOTCS B CITydasik, KOrjia Heo0X0IuMo:

1. cpopmupoBaTh, co3aath crieunGuuecKuit
MMMYHHUTET WM aKTUBU3UPOBATH JIEATEIHHOCTH
MMMYHHON CHCTEMBI;

2. TMOAAaBUTh AaKTUBHOCTH  OTACIBHBIX
3BE€HHEB UMMYHHOU CHCTEMBI;

3. Hopmanmu3oBaTh paboOTy HMMYHHOU
CUCTEMBbI, €CI UMEIOTCA OTKJIOHEHUS €€ (QYyHKIUU
B Ty WJIM HHYIO CTOPOHY.

NmMmyHOTIpOHUIAKTHKA ¥ UMMYHOTEpaIus
HaxoJsIT LIMPOKOE MPUMEHEHHE B Pa3IMYHBIX
00JacTSIX MEIUIMHBI, B TIEPBYIO OYEpeIb B IPO-
(bunakTHKe W JCYCHHH WH(EKIIMOHHBIX OOJIC3HEH,
QJIEpPruii, TMMYHOTIATOJIOTHYECKUX COCTOSIHUH, B
OHKOJIOTUH, TPAHCIUIAHTOJIOTHH, ITPU TIEPBUYHBIX U
BTOPUYHBIX  UMMYHOACPHUIMTAX W  JPYTUX
00JIe3HsX.

NmMMmyHOOHONIOTHYECKIE npermapaTsl
UMEIOT CJIOKHBIA COCTaB, OTJIMYAIOTCA MO CBOEH
MPUPOJIe, CIOCO0aM TIONYYCHHUS W TPHUMCHCHUS,
1eneBoMy HazHadeHHio. OIHaKO, KaK yKa3bIBaJIOCh
BEIIIIE, UX OOBEIUHSACT TO, YTO OHH JICHCTBYIOT MU
Ha MMMYHHYIO CHUCTEMY, WIH 4Yepe3 HUMMYHHYIO
CUCTEMY, WJIH K€ MEXaHU3M WX JICUCTBUS OCHOBAH
Ha UMMYHOJIOTHYECKUX MPUHIUTIAX.

OCHOBHYIO poJib B cneruduaeckoit
npodunaktuke  HUHQEKIMOHHBIX  3a00JeBaHUM
MMeEET BaKIIMHOTPOPUITAKTHKA.

Bakiunsl — 3TO ouomnpenaparsl,
MPUTOTOBJICHHBIC W3 MUKPOOOB WJIM X aHTUTCHOB,
KOTOpbIE TMPUMEHSIOTCA Ui  MPOPUIAKTHKU
nH(pEeKIMOHHBIX 3aboneBanuii. Ha  BBeneHue
BaKIIMHBl OPraHU3M OTBeYaeT (POPMUPOBAHUEM
HCKYCCTBEHHOTO aAKTUBHOTO UMMYHHTETA,
OOyCIIOBJICHHOTO  BBIPDAOOTKON  aHTUTEN WU
MTPUMHUPOBAHHBIX JIUM(OIUTOB.

Cy1iecTByeT psill TUIIOB BaKIUMH — >KUBHIE,
yOuTBIe, KOMIIOHEHTHbIE U CyOBEIUHUYHBIC,
PEKOMOMHAHTHBIE, CUHTETUYECKHE
OJIUTOTICTITHTHBIC, AaHTUUTHOTUITICCKIE U JIP.

1. YOuTsie (MHAKTUBUPOBAHHBIC) BaKIIMHBI
— 9TO BaKIMHHBIC TpermapaThl, HE COCpXKaIIne
KUBBIX MHKPOOPTaHM3MOB. BakIWHBI MOTYT
COJIep’KaTh IeJIbHbIe MUKpPOObI (KOPIYCKYJIbBI) -
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BaKIIMHBI POTUB YyMBbl, TPHUIIIA, TOJIMOMHUEIUTHASL
BakirHa CoJjIKa, a TakKe OTICIIbHBIC KOMITOHCHTHI
(monmcaxapuHas MHEBMOKOKKOBAs BaKIMHI. Wiu
MMMYHOJIOTHYECKH aKTHBHBIC (ppakiuu (BakIHHA
IIPOTUB BUpYca renarura 3..

2. JKuBbie aTTCHYHUPOBaHHBIC
(ocmabneHHbIe) BaKIUHBI. OTH BAaKIMHBI HUMEIOT
HEKOTOpBIC MpeHMyIlecTBa nepen youteiMu. OHU
MOJIHOCTBEO ~ COXPAHSIOT  AHTUTCHHBIH  HaOop
MUKpOOpPraHn3Ma W oOecleyMBarOT  OoJiee
JUTUTEITHFHOE COCTOSTHUE crenu(puIecKoi
HEBOCIIPUUMYHUBOCTH. XKusbie BaKI[MHBI
MPUMEHSIIOT I MPO(QHUIAKTUKHA TOJTHOMHUEIIHTA,
TYJSAPEMHUH, Opymeiiesa, KOpH, KEIITOM
JTUXOPATKH, AMUIEMUYECKOTO MapoTUTa.
Henocratku — Hamume HE TOJIBKO HYKHBIX (TIpO-
TEKTUBHBIX), HO W BPEAHBIX I OpraHW3Ma
AHTUTCHHBIX  KOMIUICKCOB (B TOM  9HCIE
MEPEKPECTHO PEarupyIONINX ¢ TKAHSIMHU YelIOBeK 1.,
CEeHCHOMIM3aIisl OpraHu3Ma, 0OJIbIas aHTHTeHHAS
Harpy3ka Ha HMMYHHYIO CHCTEMY H JIp.

3. KommionentHele (CyObeIMHUYHbIE)
BaKLMHBl COCTOAT W3 TJaBHBIX (Ma)XOPHBIX)
AQHTUT€HHBIX KOMIIOHEHTOB, CIIOCOOHBIX
obecneynThb IIPOTEKTUBHBII UMMYHUTET.

Bakuuny nporuB Bupyca renatuta B rorosar us
MMOBEPXHOCTHBIX OENKOB (CyOBEAMHHUI]) BUPYCHBIX
yactunl (HBS anturen). B Hactosimee Bpems Ty
BaKLMHY MOJYYa0T Ha peKOMOMHAHTHOW OCHOBE -
C TOMOIIBIO JPOACKEBBIX KIETOK C IUIa3MUAOM,
komupytonieit HBS anturen.

4. PexomOunanTHeie  BakiuHbl.  C
IIOMOIIBI0 METOJOB TE€HHOM WHXEHEPUU TEHBI,
KOHTPOJIMPYIOIIME CHHTE3 Haumbojee 3HAYMMbBIX
UMMYHOTEHHBIX JICTEPMUHAHT, BCTPAUBaIOT B
CaMOPEIUINLUPYIOLIUECS TEHETUYECKUE CTPYKTYPbI
(mma3muel, BUPYCBHI). Ecnn HOCHUTEIEM
(BEeKTOpOM) SIBISIETCS. BHUPYC OCHOBAKIMHBI, TO
JaHHas  BakUMHAa  OyAeTr B OpraHusMme
WHIYUUPOBATh HMMMYHHUTET HE TOJBKO IPOTHUB
OCIIbl, HO U TPOTUB TOTO BO30YAMTENs, Y€l I'eH
ObLT BCTPOEH B ero reHoM (eciu red HBS anTturena
- IPOTHUB BHpYca renaTura 3..

Ecnu BekTOpOM siBIsieTCS M1a3MUa, TO pU
Pa3MHOXEHUH pe-KOMOMHAHTHOTO KJIOHA
MHKPOOPTraHu3Ma (mpoxxeit, HaIpuMep)
HapabaTbIBaeTCss HEOOXOAMMBIN aHTUTE€H, KOTOPBIN
U UCTIONB3YETCs B JalbHEHIEM sl TPOU3BOJICTBA
BaKIIMH.

5. CuHTETHYCCKHE OJIMTOIICTITUIHBIC
BaKIIUHBI. HpI/IHI_II/IHLI ux KOHCTPYUPOBAHU
BKJIFOYAKOT CHHTE3 NEITUIHBIX
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MOCJIeIOBATENbHOCTEH, O00pa3yIoUMX SHMUTOINHI,
pacrno3HaBaeMble HEUTpaIU3yIOIMKUMU aHTUTEIaMU.

6. KacceTHple WM 3SKCHO3MIIMOHHBIC
BaKIMHBL. B KadecTBe HOCHUTENs HCHOIB3YIOT
OETIKOBYIO CTPYKTYPY, Ha MOBEPXHOCTH KOTOPOM
SKCIIOHUPYIOT (pacnonararot) BBEJICHHBIC
XUMAYECKUM WM TEHHO-MHXXCHEPHBIM IyTEM
COOTBETCTBYIOILIME OMpE/EJICHHbIE AaHTUTCHHbIE
JeTepMUHAHTEl. B KadecTBe HOcUTENned Ipu
CO3aHUM  HCKYCCTBEHHBIX  BakIMH  MOTYT
UCIOJb30BATh  CHHTETUYECKHE  MOJUMEPHl -
TIOJIUAJIEKTPOJIUTHI.

1. JlunocomanpHble  BakuuHbl. OHH
MIPEJICTABISIOT CO00M KOMIUIEKCHI, COCTOSIIINE W3
AQHTUTCHOB M JUMOQWIBHBIX HOCHTENEH (Tpumep -
dbocdonunuasl). UIMMyHOT€HHBIE TUTIOCOMBI OoJiee
3G (GEKTUBHO CTUMYJIHUPYIOT BBIPAOOTKY aHTHUTEI,
npomupepannio T-TUMPOIUTOB U CEKPELUI0 UMHU
nJi-2.

8. AHTUUAVOTUIINYECKHE BAKIMHBI.
AHTUUAMOTUIINYECKHE aHTUTENA coJiepKar
«BHYTPEHHHI» crnenupuIecKuii IIOPTPET
AHTUT€HHOU JETEPMUHAHTBHI. [Tonyuaror
MOHOKJIOHQJIBHBIE aHTUNUOTUIIMYECKUE aHTUTENA,
coJieprKaliue «BHYTPEHHHUU o0pa3»

MIPOTEKTUBHOIO aHTUIeHa. B HacTosdiee Bpems B
Hallel CcTpaHe IPOU3BOAUTCS 7 aHATOKCUHOB,
okomo 20 TpoTHUBOBUpPYCHBIX U Oomee 20
aHTUOAKTepUAIbHBIX BakUuH. YacTh W3 HHUX
SIBJIIETCSL ACCOLIMMPOBAHHBIMU - T.€. COJAEPKAIIUMHU
aQHTUTEeHbI PA3JINYHBIX BO30YIUTENEH, UM OJHOTO,
HO B pa3jM4YHbIX BapuaHTaxX (KOPHYCKYJISIpHbIE U
XUMHUYECKHUE).

[ITamMMbI A1 TTPUTOTOBIICHHS YKUBBIX
BaKIIMH MOTYT OBITh TOJYYEHBl pa3IMYHBIMU
My TSAMU:

. JDKEHHEPOBCKMM METOJIOM I0100pa
TEeHETUYECKU OJM3KHUX BHUJOB MHUKPOOPTaHU3MOB.
OTH BaKLMHBI MOJYYWIN Ha3BaHUE TUBEPreHTHBIX.
Taxum nmyrem ObUIM MOTYYEHBI OCTIEHHAs BaKIMHA,
BakllMHA JUIS TPOQWIAKTUKU CHIIHOTO TH(da H3
pUKKeTcHid  Bo30yauTeneil  KpblcMHOro  Tuda
(R.typhi);

. MAaCTEPOBCKUM  METOJOM  OTOOpa
MYTaHTOB C  OCJA0JIEHHOW  BHUPYJIEHTHOCTBIO
(aTTeHyHpOBaHHbBIE), KOTOpbIE BO3HUKAIOT TIOJ
BO3ZCWCTBUEM  HEOOBIYHOM a8 MHKpoOa
TEMIIEpaTypbl  KYJIbTUBUPOBAHHS,  H3MECHEHUS
cocraBa NUTATEIbHOM cpepl, aHTHUTE,
aHTUOUOTHKOB, B PE3yJIbTaTe MacCCUPOBAHMS Yepe3
OpraHu3M >KHBOTHBIX H JIp.

. METOJIOM  Te€HHOW  WH)KEHEpHH,
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BcrpauBas B reHoMm (JIHK) BakuuHHOro mramma
TeH 4Yy)XepOJHOTO aHTUreHa. Takue mpenaparbl
Ha3bIBAIOT  BEKTOPHBIMH  PEKOMOWHAHTHBIMU
BaKI[MHAMH. OTW  BakIUHBl  HUHAYUUPYIOT
MMMYHUTET K BEKTOPHOMY BaKIIMHHOMY IITAMMY U
HOBOMY BCTPOCHHOMY YYXEpOAHOMY TeHy. B
KauecTBe BEKTOPOB JUTSt Co3JaHust
PEKOMOMHAHTHBIX IITAMMOB 4Yalle HCIOJIb3YIOT
BUPYC OCIOBaKIMHBI, HEMATOTCHHBIC IITAMMBI
CAIBMOHENNT U JApyrue Mukpoosl. [Ipumepom
BAKIIMHBI 3TOTO THUIIA SIBJIAETCS OCIEHHAsl BaKIIMHA,
B KOTOpPYIO BBEIECH I'€H, KOAUPYIOLIUN aHTUIeH
HBs renarura B.

AHaTOKCHHBI (TOKCOUIBI) (8N — OTpHUIlaHuE,
tOXO — oTpaBisito) — 3TO mpenaparbl, KOTOPbIE
MOJIy4aroT U3 OaKTepHaNbHBIX 3K30TOKCHHOB. OHU
MOJTHOCTBIO JIMIIEHBI TOKCUYECKUX CBOMCTB, HO
COXpaHSAIOT WMMYHOT€HHOCTh. [lpu BBemeHuu B
OpraHu3M UHIYIUPYIOT BBIPA0OTKY
MMMYHOTJIOOYJIMHOB — aHTUTOKCHMHOB. MeTon
MOJIyYeHUs] aHAaTOKCHHA MNpeniaoxun B 1923 .
(bpanIy3ckuii yueHsrii PamoH.

Jns momyueHuss aHATOKCHMHA B (PUIBTpaT
MUATATETLHOTO OYyJIbOHA, B KOTOPOM BBIpAIIMBAIIN
0aKTepUU—TIPOAYIICHTH SK30TOKCHUHA, H00ABISIIOT
0,3-0,4% pactBop (hopManuHa U BBIICPKUBAIOT 3-
4 wen B tepmocrate npu 3740 °C. AHaTOKCUHBI
TOTOBSIT B BHJIE MPEMAPATOB, aICOPONPOBAHHBIX HA
agptoBaHTax. OHM 4YacTO BXOIAT B COCTaB
ACCOIIMUPOBAHHBIX BaKI[WH. AHaTOKCHHBI
MPUMEHSIIOT Ui OpOodUIaKTHKKA  TudTepuu,
CTOJIOHSIKA, CTAPUIOKOKKOBON MH(MEKITUH U JIp.

5.2.  Pa3aeabl AMCHUILUINHBI M TPYA0EMKOCTH N0 BHaM y4e0HOi padoThl
Ne HaumeHnoBanue pa3nena quCHUIUTMHBL Bunpr yue6HO# paboThI, Hac. Bcero
pas qac.
e ayJUTOpHAs BHEAYJIUTOpPHAS
JI I3/ | C | JI3
KII3
CPO
1. OO011as UMMYHOJIOTHS 4 8 - - 18 34
2 AHTUTeHBI. AHTHTENA. [[ATOKUHEL 4 12 | - | - 20 36
Ceponoruyeckast JUarHOCTHKA
MH(DEKIMOHHBIX O0JIE3HEH.
3. NMMmyHODaTOIOT M. 6 6 | - | - 20 38
NmmyHompodunakTrka.
HUTOI'O: 14 | 36 | - | - 58 108
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5.3.  Temaruuyeckui mjiaH JeKIHi

Ne Pazgen nucHUILIMHEL Temaruka JIeKIui KonudecTBo uacoB B
pazn ceMecTpe

ena V

1. | Obmas uMMyHOJI0THA JI 1. BBenenue B UMMYHOJIOTHIO. 2

Nmmynuter. Buasl uMmMyHuTETA.
Bpox1eHHbII UIMMYHUTET.
CoBpeMeHHbIE IPEICTABICHHUS O
(akTOpax KIETOYHOTO U TYMOPAIBHOTO
MMMYHUTETA.

JI.2. UMmMyHHas cuctema, CTpOCHHE, 2
¢ynkunu. UMMyHOKOMITETEHTHBIC
kietku. [Ipoucxoxnenue u
muddepentmporka T u B mumdoruTsr.
[TonsiTre o Mmapkepax.

2. | AHTHTeHBI. AHTHTEIA. JI.3. AnTurensl, cBoiictBa. MukpoOHbIe 2
LM TOKUHBI. AQHTUTCHbl. AHTUTE€HbI
Ceposiornyeckast MHKPOOPTaHU3MOB. AHTHI€HBI
JANATHOCTHKA IJIaBHOT'O KOMILJIEKCa
HHG(EeKINOHHBIX T'HCTOCOBMECTUMOCTH.
0oJie3HeH. JI.4. 'ymOpanbHBIi U KJIETOYHBIN 2

MMMYHHBIN OTBET. AHTHUTENA, KJIACCHI
UMMYHOTTIOOYJIMHOB, X
XapakTepucTukKa. ['opMOHBI 1
MEIUATOPbl UMMYHHOU CUCTEMBI.
[TpuknagHas UMMYHOJIOTHS.
Ceponorudeckne MeTo/Ibl

UCCIIEIOBAHHUS.
3. | AMmyHonaTos0orus. JI.5. OcoGeHHOCTH HMMYHHOTO OTBETa 2
NvmyHonpoduiaakTuka. | IIPU Pa3IMUYHBIX COCTOSTHUAX.

VIMMyHHBII OTBET NpH OaKTepUalbHBIX,
MIPOTO30MHBIX, TPUOKOBBIX U BUPYCHBIX
uHpekusax. IMMyHoorniyeckas
namsaTe. IMMyHoornyeckas
TOJIEPAHTHOCTB. TpaHCIIaHTALIMOHHBIN
Y IPOTHUBOOINYXO0JIEBbIII NMMYHUTET.

JI.6. UmmyHoOnDaTonorus. 2
NMmyHoOIOrMueckas
TUIIEPYYBCTBUTEIBHOCTD (QJIJIEPTHS).
AyTOMMMYHHBIE PEaKIIUH U
3a00JIeBaHMUS.

NMmyHHBII cTaTyc. BpoxaeHHsie n
npruoOpeTeHHbIe MMMYHOAEC(DULIUTHI.
MeTo/ 11 BBISIBJICHHS U KOPPEKIIUH.
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JI.7. OcHOBBI UMMYHONIPO(QHIAKTUKU 1
UMMYyHOTepanuu. UMMyHOMOYISTOPHI.

UTOI'O: 14
54. TemaTrnyeckuii IVIaH NPAKTHYECKUX 3aHATHI
Ne Paznen TemaTuka NPaKTUYECKUX 3aHATUN Dopmsbl Komunuect
pa3- | IUCLMILINHbI TEKyILEro | BO 4acoB B
aena KOHTpPOJISI | ceMecTpe
V
1. | Obwas [13.1. «MmMMyHuTeT. Bupl UMMyHHUTETa» T 2
MMMYHOJIOT L. I13.2. «Bpoxnennsiit uMmyHuteT. @akroper | C, T 2
BPOKJIEHHOIO UMMYHHUTETa»
I13.3. «JIumdonanas cucrema C,T 2
«IMMYHOKOMIIETEHTHBIE KJIETKH»
[13.4. «<UTorosoe 3ansaitue mo Temam 1-3» | C, T 2
2. AHTHTCHEL. I13.5. «AHTHUTEHBI, KJIacCU(DUKAIIHSI, BUIIBI, C,T 2
AnTHTENA. CBOWCTBa». «AHTUI'€HbI
[{UTOKUHBI. MHUKPOOPIaHNU3MOBY». « AHTUTEHBI
Ceponorunyeckas OpraHHU3Ma YEJIOBEKAY.
JIMarHOCTHKA [13.6. OHOreHHbIE UMMYHOPETYJISTOPBI. CT 2
UHQEKIIMOHHBIX I'opMOHBI, IUTOKUHBIL, UX POJIb B
Oose3Hei. UMMYHHTETE. ATIONTO3.
[13.7. T'yMopanbHBIi U KIETOYHBIN CT 2
VMMYHHBIN OTBET.
I13.8. AntHTena. Knaccwr | C, T 2
MMMYHOTJIOOYJIMHOB.
I13.9. Knaccudukauus ceponoruueckux | C, T 2
peakuunii. Peakuuss  arriOTHHALMM, €€
BapHaHTBHI. Peakuun IIPELUITATALINHY,
BapuaHThl. Peakuum Jsm3Kca, BapUaHTHI.
Ceponoruyeckue  peakuu C  METKOH
anTturexa wi anturen (PO, UOM, PUM).
I13.10. UToroBoe 3ansiTue mo Temam 5-9. C,T 2
3. | Ummynonaronorus. | [13.11. IMMyHOnOTHYeckast naMsTh. CT, 2

NmmyHonpodunakt
UKa.

Pa3nuumst nepBUYHOTrO M BTOPUYHOIO
UMMYHHOTO oTBeTa. OCcoOeHHOCTH
MMMYHHOT'O OTBETa IIPU Pa3IMYHBIX
MHQEKIUAX, BBI3BAHHBIE OAKTEPHUSIMH,
BHUpYyCaMH, TpUOaMHU, TPOCTEILINMHU.
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[13.12. UMMyHODIOTHY€ECKAs! TOJIEPAHTHOCTD.
TpancnnaneHTapHblii HMMYHUTET.
IIpoTHBOOITYX0JIEBBII UMMYHUTET.

CT

I13.13. Annepruyeckue peakiuu.
MexaHu3MBbI Pa3BUTHUS ATICPTHUESCKUX
peakuuii. Knaccudukanus amiepruaeckux
peakuuii mo xxemry u Kymocy.

CT

[13.14. Mudexkunonnas anieprus.
Aunneprudeckue peakuuu IV tuna.
[TpuHIHIIB AUATHOCTUKH AJIIEPTUIECKUX
3a00JIeBaHUH.

[13.15. AyTouMMyHHBIE pEaKLIMH U
3a0osieBaHusA. AYTOAHTUTECHBI.
AyTtoaHTHTENA.

[IpuHUKIIBI AMATHOCTUKU U T€pANuU
ayTOMMMYHHBIX 3a00JieBaHuil. MeTo b
HCCIEA0BAHUS] UMMYHHOIO CTaTyca.

C,T,P

[13.16. IlepBuuHble U BTOPUUHbIE
UMMYHOJE(PUIMTEL. MeTo1bl TUarHOCTUKU
Y KOPPEKINH IMMYHOAE(PHUIIUTOB.

CT

[13.17. IlpuHIMIIBI UIMMYHOTPOITHOM
teparmuu. UMMyHOTIpODMITaKTHKA,
MMMYHOTEpAIHS.

CT

113.18 Utorosoe 3ausarue mo remam 11-17.

T,C,P

2

HUTOI'O:

36

5.5. Y4ueOHO-MeTOAMUYECKOE OOecTIeYeHHE IJIs1 CAMOCTOAITEIbHOM PadoThI MO JIUCHUIIIHHE

5.5.1. CamocTosiTesibHasi padoTa 00y4yaloImerocsi o AUCHMILIHHE
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Paznen
TV CITATIIINHEBI

HaumenoBanue pabot

Tpyno-
€MKOCTbH
(dac)

®opMbl
KOHTPOJIS

OO0mas
UMMYHOJIOTHSI.

3anomHeHne B pabodeil  TeTpamu
OCHOBHBIX TEPMHUHOB pa3zjiena; U3y4eHHs
y4eOHOM W HAy4YHOH JINTepaTyphl
[ToAroTOBKM K MPAaKTUYECKUM 3aHSITHSIM
- 3arnojHeHWe B paboyeil Terpanu
OCHOBHBIX TEPMHUHOB pa3jiena; U3y4eHHs
y4eOHOM 1 HAyYHOH JIMTEPaTyPHI.
Pabora C ANEKTPOHHBIMU
00pa3oBaTeNbHbIMU pecypcamu,
pa3MeIleHHbBIMU B 3JIETPOHHOM-
nHpopmanmonHoi cucreme JJIMYVY.
IToaroroBka Kk KOHTPOJILHOI padoTe U
TeCTHUPOBAHHIO.

18

CT

AHTHUTEHBI.
AHTHuTeNna.

[ TOKHHBL.
Ceponorudeckas
JHArHOCTHKA
WH(}EKITMOHHBIX
0oe3HEH.

3amonHenne B paboueil  Terpamu
OCHOBHBIX TEPMHUHOB pa3jiena; U3y4eHHs
y4eOHOW 1 HayYHOU JIUTEpaTyphbl
[ToAroTOBKM K NMPaKTUYECKUM 3aHATHSIM
- 3amojHeHWe B pabodeld TeTpamu
OCHOBHBIX TEPMHUHOB pa3Jiena; U3y4eHHsI
yueOHOW U HAyYHOU JIUTEPATYPBHI.
Pabora c ANIEKTPOHHBIMH
00pa3oBaTeIbHBIMU pecypcamu,
pa3MeIIeHHBIMU B AIIETPOHHOI-
uH(popmanroHHou cucreme AI'MYV.
IloaroroBka Kk KOHTPOJILHOI padoTe 1
TeCTHPOBAHHUIO.

20

C P

HNmmyHOnaToaorus.
NmmyHonpodunakTu

Ka.

3amonHeHne B paboueil  TeTpanu
OCHOBHBIX TEPMHUHOB paszjiena; U3y4eHUs
yueOHOI U Hay4YHOI TUTepaTypsl
IToATOTOBKM K NMPAKTUYECKUM 3aHITUAM
- 3alojlHeHHe B paboued TeTpanu
OCHOBHBIX TEPMHUHOB Pa3/ieNa; U3y4eHUs
yueOHOI U Hay4HOIl TUTEepaTyphl.
Pabora C ANEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcamu,
pa3sMeLIEHHBIMU B AJIETPOHHOM-
uHpopMannoHHoi cucteme JIIMYVY.
IToaroroBka Kk KOHTPOJILHON padoTe U
TEeCTHPOBAHHUIO.

20

CT,P

HUTOIO:

58

5.5.2. TemaTuka pedepaTuBHbIX padoT

[ERN

w

TpaHCHHaHTaHHOHHLIﬁ HMMYHUTCT.

IIpoTHBOOITYX0JIE€BBII UMMYHUTET.
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Annepruueckue peakiui. AHaQpUIaKTHUECKHUi IIOK..

NnMmMyHOIEDUTTNATEI.

AyTOMMMYHHBIE 3200JI€BaHHSL.

o0 lWw
Wwwlw

MmMmyHOnIpodUIaKTHKA 1 UMMYHOTEpanusi.

CaAMOCTOATCIIBHOI'O TOKYMCHTA

5.5.3. MeToguueckue yKazaHus JJisl 00y4alOIIMXCS 110 OCBOCHUIO THCUUIINHBI

JlanHblii  pazgen pabouelt  TporpamMmbl

MPWIOKEHUs K paboueil mporpaMMe JUCIHUILTAHBL.

JAUCHUITIIMHBI pa3pa60TaH B

Ka4yeCTBE

«MCTO,I[I/ILIGCKI/IC PEKOMCHAaUNU J1d CTYACHTA» B BHIC

VI. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU
U IIPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHUA

TACHATITAHBI

6.1. Texyuii KOHTPOJIb yCII€eBAEMOCTH
6.1.1. IlepeyeHb KOMIeETEHUMH € yKa3aHueM 3TanoB MX (GoOpMHUPOBAHHMS B Mpoluecce

0CBOeHHs pado4eil MPOrpaMMbl JUCHUIIJIMHBI

Ne HanmenoBanue pasnena Konx xoHTpOnmmpyemon DOopMBI KOHTPOJIA
paszena | AMCLUIUIMHBI (MOZYIIS) KOMIIETEHIIUH (1JIU ee
4acTH)
1 2 3 4
1 OO011ast UMMYHOJIOTHS. NJ1-1 OIIK-5 C,T
2. AnTHrensl. AHTUTENA. HJI-1 OIIK-5 CT
[ TOKHHBL.
Ceponoruyeckas
JMarHOCTHKA
WH(DEKIIMOHHBIX
Oone3Hen.
7. NMMyHOnDIaTONMOTHS. NJI--2 OIIK-5 C,T,P
NmmyHonpodunakTuka

6.1.2. IlpuMepbI OLIEHOYHBIX CPEICTB AJIsl TeKYLIero H py0e;KHOro KOHTPOJIs

COBECEJJOBAHHUE ITO KOHTPOJIBHBIM BOITPOCAM
PA3IJIEJI 1. O01mass ”MMYHOJIOTHSI.
Tema 3ansituss Nel. UMmmynuTer. Buabl uMMyHuTeTa.
Koowvi koumponupyemvix komnemenyuii: HJ[-1 OIIK-5

agkrwbdPE

OCHOBHBIE
UMMYHHTETA.

CoBpeMeHHOE TOHATHE UMMYHUTETA.
Bunsl uMMyHuTETA.

Bpoxnénnslii (BUA0BOI) IMMYHHTET.
[TpuoOpeTénnplii UMMYHHUTET. Bubl.
OTJINYNSA

BPOXIAEHHOTO

MPUOOPETEHHOTO  BUOB
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6. Kakumu (akTopaMu oCyImiecTBIsIeTCA HecriennpuiIecKas 3aimTa opranu3ma’?
7. Kaxue kineTku 061a1ai0T paronuTapHoi cnocoOHOCTHIO?
8. KakoBsl cramuu arormuros3a?
9. Uro npoucXoauT Ha KaXI0M dTare (HarouTapHOi peakiuun?
10. Yro Takoe He3aBepIEHHBIN (aronnuTo3? 3aBepIIEHHBIN?
11. Uro Takoe aromurapHoe umcno? DaromurtapHbiii mokazatenb? Kak mx
ONpeAeIIsItoT?
12. Kak ompeaensitoT WHACKC 3aBepIIEHHOCTH (haronuros3a?

KpuTepuu olleHKH TEKYIIEro KOHTPOJIS yCIEeBAEMOCTH
(cobecenoBaHue MO0 KOHTPOJbHBIM BOIPOCaM):

4 «OTIHYHOY:

CTymeHT uMeeT TIIyOOKHE 3HaHMs Yy4eOHOro Marepuaga II0 TeMe IPaKTHYECKOrO
3aHATHS, CPOPMYJIMPOBAI IOJHLIA ¥ INPABUILHBIM OTBET HA BONPOCHI TEMBI 3aHATHUS, C
COOJIIOJJEHUEM JIOTUKH M3JI0XKEHHMs MaTepuaia, MMOKa3hbiBaeT YCBOEHHE B3aUMOCBSI3HM OCHOBHBIX
HOHSTHIM, MCIIOJIB3YyEMBIX B Pa0OTe, CMOI OTBETHTh HA BCE YTOYHSIOIIUE U JOIOJHHUTEILHbIE
Bonpocel. CTyIEHT AEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO U MPAKTHYECKOrO Marepuaia Io
TEeME 3aHATHS.

4 «XopoIoy:

CTyleHT ToKa3ajl 3HaHHWE y4eOHOro MaTepuaja, YCBOWI OCHOBHYIO JIMTEPATYPY, CMOT
OTBETHTH IIOYTHU IOJHO Ha BCE 3aJaHHBIE JIOMOJHUTEIBHBIE U YTOUHSIOMINE BONPOCHL. CTYAEHT
JIEMOHCTPUPYET 3HAHUS TEOPETUYECKOrO M MPAKTUYECKOrO Marepvana I10 TEME 3aHATHUS,
JIOITyCKash HE3HAYMTEIbHbIE HETOUHOCTH.

4 «Y I0BIETBOPUTEIBLHOY:

CtyaeHT B 1EJIOM OCBOMJI MaTepHall MPAKTHYECKOTO 3aHSTHS, OTBETHJI HE Ha BCE
YTOUHSIOIINE U JOMOJTHUTENbHBIE BONPOCHL. CTYIEHT 3aTpyIHSAETCS C MPABUIBLHOM OIEHKON
MpEeIOKEHHOW  3a7auM, JaéT HEMOJHBIM OTBET, TPEOYIOIU HABOJAIIUX BOIMPOCOB
IIpEIoaaBaTes.

v «Heya0BAETBOPUTEIBLHOY:

CTyneHT MMeeT CYIIECTBEHHbIE MpoOeibl B 3HAHHMSIX OCHOBHOTO yueOHOro marepuala

MIPAKTUYECKOr0 3aHATHSA, IIOJHOCTBIO HE PACKPBUI COAEpKAHUE BOIPOCOB, HE CMOI' OTBETUTH Ha
YTOYHSIOIIME M JOMOJHUTEIbHbIE BOMPOCH.. CTyneHT Ha€T HEBEpHYIO OLEHKY CHUTYalluH,
HENPaBWJILHO BBIOMpAET alroput™m JedcTBuil. HeynoBieTBopuTenbHas OLIEHKAa BBICTABISAETCS
BBIITYCKHUKY, OTKa3aBLIEMYCS] OTBEYATh HA BOIIPOCHI TEMbI IIPAKTUYECKOTO 3aHATHS.

TECTUPOBAHHUE
PA3/IEJI 1. Obwan ummyHnonozus.
Tema 3ansitust Ne4. Jlumpoungnas cucrema.
Koowvt konmponupyemvix komnemenyui: MJ[-1 OIIK-5

1. Beaxamu ocTpoii ¢a3pl HHPEKIMOHHOTO NMpoLecca siBJASIOTCH:
-C-peakTuBHBIN OEITOK

-ab(a-rI00yIuHbI

-aJIbOYMUHBI

-THAIIypOHU1a3a

-HEeHpaMHUHHUA3A.
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2. «IIpodeccnoHanbHbIe» AHTHUTEH-TIPE3eHTUPYIOIINE KJIETKH:
-T-mamdouuTts

-IIa3MaTHYECKHE KIIETKU

-NK-kneTku

-3PUTPOIUTHI

-ICHJIPUTHBIC KJICTKH.

3. Tumyc cayKUT HCTOYHHKOM:
-Makpodaron

-HATypaJbHBIX KUJUIEPOB

-B -nmumdonmTos

-T-nmumdounTos

-3MUTEITUOIUTOB.

4. KieTku BPOKIEHHOT0 MMMYHUTETA AKTHBHPYIOTCS NPH YYACTHH PELENTOPOB:
-Toll-momoousix (TLR)

-AMMYHOTJIO0YJINHOB

-TCR

-BCR

-TY4YHBIX KJICTOK.

5. UMMYHOKOMNETEHTHBIMH KJIETKAMH SIBJISIOTCS:
-TPOMOOITUTHI

-HEUTPOPHIIBI

-MOHOITUTHI KPOBU

-TAM(OTTUTHI

-303UHO(HUITBI.

6. CTB0/10Basi KPOBETBOPHasi KJIeTKa:

-o0sagaeT parouTapHOM aKTUBHOCTHIO

-SIBJII€TCSI TPEIIECTBEHHUIIEH KIETOK JTUM(POUIHOTO psiaa
-CUHTE3UpYeT UHTEp(EepOHbI

-perynupyer B3auMo1eiiCTBE UMMYHOKOMIIETEHTHBIX KJIETOK
-CHHTE3UPYET UMMYHOTJIOOYIINHBI.

7. da3pl aJIeprudecKux peaknmii:
-MMMYHOJIOTUY€ECKas
-OnoxuMuyeckas
-IIaTOXUMHYECKAst
-IIUTOTOKCHYECKAs
-1aTo(hU3M0IOrnIecKasl.

8. TyuHble KJIeTKH YeJIOBeKAa MOTYT BbIIEJSTh:
-TUCTAMUH
-rernapuH
-niepdopuH
-TpaH3UMBbl
-N-anernnmypamuaasy.

9. IlepBblii THN aJVIEPrHYECKUX PeaKIUil pa3BUBaeTCH NMPH:
-I0JUIMHO3€
-Ir€eMOJINTUYECKON aHEMUH



-aHa(UITAKTUYECKOM IITOKE
-aTOMMYECKOM JepMaTHUTE
-CBIBOPOTOYHOM OO0JIC3HH.

10. JlekapcTBeHHAasl aJIJIeprusi MPosBJsieTCs] pa3BUTHEM:
-pE€BMaTHYECKOTO apTpUTa
-aHTHOHEBPOTHUYECKOTO OTEKA
-TEMOJIMTUYSCKOM aHEMUH
-cunpoma Jlaitemna
-Y3€JIKOBOT'O MIepUapTEePUUTA.

11. AHrMOHeBPOTHYECKHUI OTEK:
-pa3BUBaeTCs NMpHU AHUIIUTE CUCTEMBI KOMITJIEMEHTA
-COMPOBOKIAETCS OTEKOM MOJKOKHBIX U IMOJCIU3UCTBIX TKAHEU
-MOXXET COUETAThCA C KpaluBHULICH
-MOET COMPOBOKIATHCS ATONMUYECKUMH PEAKIHUSIMU
-pa3BuBaeTCs Mpu AeHUIIMTE CUCTEMBI (haromuTo3a.

12. CpojicTBa aHTHTeHOB BUPYC-HHAYLHHPOBAHHBIX ONYXO0JIeii:
-~OTJIIMYAI0TCA BO BCEX OIMYXOJIAX M TKAHAX B 3aBUCHUMOCTHU OT UX TMCTOI'CHEC3a
-MOT'YT ObITh BHYTPUKJIETOUHBIMU
-MOT'YT 3KCIIPECCUPOBATHCA HA MEMOpaHaXx KJIETOK OIyXO0JIU
-UJCHTUYHBI BO BCEX OIyXOJIsX
-%-33.33333%MU3MEHSIIOTCS B TIPOIIECCE POCTA OITYXOJIH

13. YcraHoBHTE COOTBETCTBHE MKy BUAOM BAKIMHBI U 3a00/1eBaHUEM, /151
NPOoPHIAKTHKH KOTOPOIo €€ NPUMEHSIOT:
-)KHUBas->KOpb
-yOuTas->0emeHCTBO
-CUHTCTUYCCKAasI->TPUIIII
-JIHK-Bakmuna->rematut B
-T€HHO-NHXEHEepHas-~KOPOHAaBUPYyCHasl UH(EKIIHS

14. YcranoBuTE COOTBETCTBHE MEXKIY THIIOM AJIJIEPIrHUYECKOil peakiuu U
3a00/1eBaHMEM, Pa3BUTHE KOTOPOr0 OHM HHIAYIHUPYIOT:
-aHa(UITAKTUYECKUH TUIT->TIOJUTHHO3
-IIMTOTOKCHYECKHUI THIT->TsHKETas MUaCTCHUS
-UMMYHOKOMIUIEKCHBIN THUII->PaCcCEeSTHHBI MHOKECTBEHHBI CKJIEPO3
-3aMe/ICHHBIA TUIT>-KOHTAKTHBIN J1€pMaTUT
-aHTUpELeNTOPHbIN TUI->001e3Hb [ peliBca-bazenona

15. YcTraHoBHTE COOTBETCTBHE MEKIY KOKHO-ANJIEPru4eCKHMHU MPodaMu u
3200/1eBAHUAMHU, KOTOPbIe THATHOCTHPYIOT € MX MOMOUIBIO:
-npo6a bropue->0pymennés
-npo6a MuTtcyabl->nenpa
-npo6a MaHTy->TyOepKyé3
-npo6a LlyBepkanoBa->nu3eHrepus
-npo0a OpeHKeNsI->TOKCOMIa3MO3.

16. YcraHoBHTE COOTBETCTBHE MEXKIY 3200/1€eBAHMEM U «KMUIIEHSIMI» ayTOUMMYHHBIX
aHTHTeN:
-paccestHHbI MHOKECTBEHHBIN CKIIEPO3->0CHOBHBIN OEJIOK MHEINHA
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-TUPEOUTUT XalMMOTO->TUPEOTI00YINH IUTOBUIHOMN KENIEe3bI

-TsDKENasi MUACTEHUS->0-11ETIb allETUIIXOJIMHOBOTO PELENTOpa

-peBMaTOUIHBIN apTpUT->s1epHbIi aHTUTeH RANA, KosutareH, peBMaTOMIHBINA (DaKTOp

-6one3ns ['peliBca-basenoBa->meMOpanHbie perientopsl KieTok gos TTI

-crUCTeMHas KpacHas Bondanka->/[HK, ructonsl,kapinonunuy

-MHCYJIMHO3aBUCUMBIN caxapHbIN AuadeT->aekapOoKcuiIas3a ryTaMUHOBOM KHCIOTHI
MOKEITYT0YHOM JKEJe3bl.

17. IlyTn aKTUBAUMHU: KJIACCHYECKHUI U
{-anmpTepHaTHBHBI }

18. Kakoii KOMIJIEKC AKTUBHPYeETCsl MPU KJIACCHYECKOM MYTH aKTHBALUH
KOMILIEMEHTA: AHTHTeH U :
{-anTHTeNno}

19. Ilpouecc nudgepenunpoBku aumbpounTos oT CKK 10 3pesioro HeMMMYHHOT0
aumdonura:
{-JTumpomor3}

20. CkoJIbKO KT 00111asi Macca KPOBETBOPHOT0 KOCTHOr0 Mo3ra? (Ykazams omeem
uughpoi)
{-3}

21. Kakoii eHTpaJbHBIi OPraH HMMYHHOIi CHCTeMbI pacnoJiaraeTcsi B BepXHei 4acTu
3arpyAMHHOrO MPOCTPaHcTBa?
{-Tumyc}

22. Kakoe cTpoenne umeeT TUmMyc?
{-Honbuatoe}

23. Kakue KJ1eTKM NIPUCYTCTBYIOT BO BCeX 30HAX TUMYca?
{-Maxkpodaru}

24. Kakue ropMoOHbI 00pa3yl0T IMUTETHATbHbIE KIETKH?
{-Tlentuanbie}

25. IIpuBoOIUT JIM yaJieHHe TUMYCA Y B3POCJIBIX K Cepbe3HbIM AedexTam?
{-Her}

26. KTo BBINOJIHSIET POJIb TPAHCIIOPTHO-KOMMYHUKAIIMOHHOT0 KOMIIOHEHTA?
{-KpoBb}

27. Ck0IbKO % COCTABJIAIOT JUM(OLUHUTHI OT 001ero KOJM4YecTBa JeHKOUMTOB?
(Ykazamv omeem yugpoii)

{-30}
KpuTtepun onieHKH TeKyIero KOHTpoJIsi yCIeBaeMOCTH (TeCTHPOBaHHUeE):
4 «Omimunoy:  100-90%
4 «Xopomoy: 89-70%
4 «Y noBIeTBOPUTENLHOY.  69-51%
4 «HeyIoBIECTBOPUTEALHOY: <50%
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INPAKTUYECKHUE HABBIKA

PA3TEJT 1. O611ass ”MMYHOJIOTHS.

Tema 3ansitusi 4. Bpo:xkaeHHbIii HMMYHHTET. @aKTOPBI BPOKICHHOIO
HMMYHHTETA

Koovl konmponupyemvix komnemenyuu: MJ{-1 OIIK-5

1. Metoasl HCCIEI0BaHUS B MMMYHOJIOTHH,
aJIeproJIoTuu
2. Omnpenenenue wuHACKCA OaKTEPUIIMJAHONW AaKTUBHOCTH KOXH. [IpuHIunm wmetona.
JlmarHoctuueckas I[EHHOCTh METOJa JUIsl OMpEACNICHUS COCTOSHUS  (PAKTOPOB
Hecrenu(PUIECKON pe3UCTEHTHOCTH KOXKH U CIIU3UCTBIX 000JI0YEK
Kpurepun oueHKH TeKylero KOHTpPoJsi ycneBaeMoCTH:
4 «HeynoBIETBOPUTEALHOY:

CTyI[eHT HE 3HaeT 3HAUMTEIbHOM YacTh MporpaMMHOTO MaT€pHrajia, 1OIyCKacT OH_II/I6KI/I,
HCYBCPCHHO, C OOIBIINMU TPYAHOCTAMU BBITTOJIHACT IIPAKTHUYCCKUC 3aaHU.
4 «Y 1OBIECTBOPUTEIHHOY:

CryzaeHT 3HaeT TOJIbKO OCHOBHOM Marepuai. OJIHaKo, He YCBOWII €T0 JIeTalieH, JOIMyCKaeT
HETOYHOCTH, HEIOCTaTOYHO NpPaBUIbHBIE (OPMYIMPOBKH, HAPYIIAET ITOCIEAOBATEIHLHOCTh B
U3JIO)KEHUU TPOTPaMMHOIO MaTepuana; BIaJAeeT TOJIbKO MHUHHUMYMOM J1abDOpaTOPHBIX
UCCIIE0BAHUN.

v «Xoporioy:

CtyneHT TBepJO 3HAE€T MPOrpaMMHBIN MaTepuaj, IPaMOTHO U MO CYTH M3JIaraeT ero; He
JOTYCKaeT CYIIECTBEHHBIX HETOYHOCTEW, OTBeuas Ha BOIPOCHI; MPABHIBHO MPUMEHSET
TEOPETUYECKHE IIOJIOKEHHsI IPU PEIICHWHM NPAKTHYECKUX BOIPOCOB M 3aJaHUMN; BIAAEET
HEOOXOUMBIMU HABBIKAMU U MIPUEMaMH UX BBITIOJTHEHHUSL.

v «OTIHIHOY:

CryneHT riyboKo U TBEPAO YCBOMJI MPOTrpaMMHBINA MaTepHall: MOJIHO, TOCIEA0BATEIbHO,
rPaMOTHO, JIOTUYHO €ro u3naraer. [Ipu oTBeTe TECHO CBS3BIBAET TEOPHUIO C MPAKTHKOM; XOPOLIO
3HAKOM C OCHOBHOHM JHTEpaTypod, OpUEHTUpPYETCS B BBIOOpE METON0B J1aOOpaTOpHOM
JMarHOCTUKH HMH(EKIMOHHBIX Ooje3Hed B o00bemMe, HEOOXOAMMOM JUIl MPaKTHYECKOU
JIeATETbHOCTH Bpauya, yMEET MPUMEHATHh 3HAHUS B PAMKax M3JIaraéMbIX OTBETOB; CBSI3bIBAET
aCIeKThI ITPEMETA C 3a/1a4aMU MMPAKTHYECKOTO 3JpaBOOXPAHEHUSI.

PE®EPAT
PA3/TEJT 3. UmmyHonartosaorusi. UMmyHonpoguiakTuka.
Koowvl konmponupyemvix komnemenyuii: M/[-2 OIIK-5
Temvl pedhepamos.

Annepruueckue peakiuyi. AHaQUIaKTHUECKUH HIOK.
NMMmyHOAEPUITUTHL.
AyTOMMMYHHBIE 3200JI€BaHHUS.

Kpurepun ouenku texkyuniero KoHTpoJs (pegepar):
. HoBuzna pedeprupoBaHHOTO TeKCTa: Makc. — 20 6aioB;
. CrerneHb pacKphITHS CYIIHOCTH MpobiaemMbl: Make. — 30 Ganos;
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. OO60CHOBaHHOCTH BHIOOPA HCTOYHUKOB: Makc. — 20 6asios;
. Cobumoienue TpedoBanmii K 0(hOPMIICHHIO: Makc. — 15 6aos;
. I'pamoTHOCTB: Makc. — 15 Oasios.

OuenuBanue pedepara:
Pedepar omenuBaercs mo 100 OamnpHON 1mKane, Oaiabl IMEPEBOIATCS

B OLCHKH

YCIIEBAEMOCTH CIIEAYIOIIUM 00pa3oM (0ayuibl yYUTHIBAIOTCS B MpoOIlecce TEKYIIeH OIEHKU

3HaHUU TPOrpPaMMHOTO MaTepHaa):

86 — 100 6amIoB — «OTIUYHOY,
70 — 75 6aminoB — «XOpouIoy;
51 — 69 6amIoB — «yIOBIETBOPUTEIHHO;

AN NI NI

MeHee 51 Oana — «HeyJOBIETBOPUTEIIBHOY.

COBECEJOBAHHM IIO KOHTPOJIBHBIM BOIIPOCAM IIO

JUCIHHUIIVINHBI

© oo Nk~ wWNE

N
dAwWwbhPF O

PA3JIEJI 1. Obowasa ummynonio2us.
Tema 3ansiTus Ned. Jlumdonanas cucrema.
Koowvi koumpoaupyemorx komnemenyuu: WJ1-1 OIIK-5

LlenTpanbpHble 1 nepudeprueckue opraibl IUMPOUTHON CUCTEMBI.
[TpyHIMI OpraHU3ay UMMYHHOU CUCTEMBI.

KpoBeTBOpHBIN KpacHbIA KOCTHBIN MO3T. DyHKIINH.

Tumyc. @yHKIMHA.

[Tepudepuyeckue opranbl TUMPOUIHON cUcTEMbI. DyHKITHH.
Kakue KeTku Ha3blBalOT «(MMMYHOKOMIIETEHTHBIMUY?
Xapaxrepuctuka u GyHkuuu T-mumMpouuToB.

Kak u rae npoucxonut nuddepenupoka T-mumdponnuton?
XapakTtepuctuka u QyHKuu B-numponuTos.

. Kak u rne npoucxoaut auddepenurponka B-numdonutos?
. B uém cxonctBo u paznnune ¢pynkuuit T- u B-mumdorutor?

KakoBa poiib aHTUT€H-TIPEACTaBIAIONUX KIETOK?
Oxapaxtepusyiite NK-kiaeTku.

. OxapakrepusyiiTe raMMa-/1e1bTa-IMMQPOLUTHI, UX 0COOEHHOCTH U (QYHKILIUH.

BJIOKAM

Kpurepun oueHKH TeKyliero KOHTpoJisi ycreBaeMocTu (codeceqoBaHme):

«HeynoBICTBOPHUTEILHO:

4 3HaHHU: CTYACHT HEC CIoco0€H CaMOCTOSITEIBLHO BBIZACIATH I'JIAaBHBIC ITIOJIOKCHUS B

HN3YUCHHOM Martepuajlic TUCHUIIINHBI. He 3Haer 1 He moHMMaeCT SHAYUTCIIBHYIO WJIM OCHOBHYIO

YaCTb NpOorpaMMHOI'0 MaT€puraiia B Ipcacjiax MOCTaBJICHHBIX BOITPOCOB.

v

YMmenns:

CTYACHT HC YMCCT IIPUMCHATb HCIOJHBIC 3HAHUA K PCIICHUIO

KOHKPCTHBIX BOIIPOCOB U CUTYAIMOHHBIX 3a/1a4 110 o6pa3uy.

v

Haprbiku: CTYACHT HC BJIAJACCT NMPAKTUUCCKUMU HABBIKAMMU.

«Y IOBIECTBOPUTEIBHO:
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v 3HAHMA: CTYIEHT YCBOWJI OCHOBHOE COJAEP)KAHHE MaTepuana JUCLUIUIMHBI, HO
uMeeT TpoOenbl B YCBOGHMM MarepHaia, He MPENnATCTBYIOUIME JajJbHEHIIeMy YCBOCHHUIO
yuebHOro marepuasna 1o aucuuiuimHe «VmmyHosnorus». MMeer HecucTteMaTU3UpPOBaHHBIE
3HAHUS 110 MOAYJISAM AUCUUIUIMHBL. Martepuan nznaraet parMeHTapHO, HE TIOCIIEJOBATEIBHO.

v VYMEHHMS: CTYNEHT MCHBITBIBACT 3aTPYJHECHMS IPU H3JIOKEHUU MaTepuala IIo0
MonyssiM  gucuMiuidHel - «MMMyHonorus».  CTyAeHT — HENOCIENOBAaTEIbBHO M He
CHUCTEMATHU3UPOBAHO YMEET UCIIOJIb30BAaTh HEIIOJIHbIE 3HaHWsI Marepuaia. CTyIeHT 3aTpyaHACTCs
OpY IPUMEHEHMU 3HAaHWM, HEOOXOAMMBIX IJsl PELIeHUs 3ajad Pa3IUYHbIX CHUTYallMOHHBIX
THUIIOB, IIPU 00BSICHEHUH KOHKPETHBIX MOHATUH B pa3zaenax «VIMMyHoorus»

v HaBpiku: cTyneHT BllafieeT OCHOBHBIMH HABBIKAMH, HO JIOIYCKaeT OIIMOKU M
HETOYHOCTU HCIOJb30BaHHOW HAay4yHOM TEPMHHOJIOTMU U NpH oTBeTax. CTYAEHT B OCHOBHOM
CIIOCOOEH CaMOCTOSTENBHO IJIaBHBIE [T0JIOKEHUS B N3YYEHHOM MaTepHaile.

«Xopomoy:

v 3nanus: CTYAEHT CIOCOOEH CaMOCTOSITENIHO BBIIENATH IJIaBHBIE MOJIOKEHUS B
U3ydeHHOM Matepuane. IlokaspiBaeT 3HaHUSA BCEr0 W3Y4YEHHOI'O INPOTrPAMMHOIO MaTepHala.
JlaeT MoONHBIA ¥ NPABWIBHBIM OTBET HA OCHOBE M3YYEHHOI'O TEOPETHYECKOIO U MPAKTHYECKOIO
MaTepHajoB; HE3HAYUTEIbHbIC OLIMOKM M HEAOYEThl IPH BOCIPOU3BEACHUU H3YYEHHOI'O
Martepuaia, OpeIeIeHUs IOHATHI JJall HeTIOJIHbIE, HEOOIbIINE HETOYHOCTH TP MCIIOIB30BAHUN
Hay4HBIX TEPMHHOB.

v VYmMmenus: CTyIeHT yMeeT CaMOCTOSATEIbHO BBIIEIATH IJIaBHBIE IIOJIOKEHUS B
U3y4eHHOM MaTepHajie; Ha OCHOBaHMM (DaKTOB M TPUMEPOB 0000IIaTh, AETaTh BBIBOJBI,
YCTaHABJIMBATh BHYTPUIIPEAMETHBIE CBA3U. CTYNEHT YMEET MCIOIb30BaTh IOJIYYCHHbIE 3HAHUS
Ha MpaKTHKE B BUJIOM3MEHEHHOM CUTyalMH, COOI0aTh OCHOBHBIE MpaBWia KYJIbTYpbl YCTHOU
peun, UCIO0Ib30BaTh HAYYHbIE TEPMUHBL.

v HaBpixku: CrymeHT BiafeeT 3HaHMAMH BCETO HM3YYEHHOTO IIPOIPaMMHOIO
MaTepHuaia, MaTepuall H3jaraeT MOCJIe0BaTeNIbHO, JONYCKAaeT HEe3HAUMTEeNbHbIE OLIMOKH U
HEJ0YEThl MPU BOCIIPOU3BEACHUN M3Y4YE€HHOTo Marepuaia. CTyJeHT He 00laJaeT TOCTaTOYHbIM
HABBIKOM pabOThl CO CIPaBOYHOM JUTEpaTypol, y4eOHMKOM, NEPBOMCTOYHUKAMU; MPABUIIBHO
OpPUEHTHUPYETCS, HO pabOTaeT MEJIEHHO.

«OTINYHOR:

v 3Hanus: CTyIEHT CaMOCTOSITENBHO BBIIEISAET IVIABHBIE MOJIOXKEHUS B U3yUYEHHOM
MmaTepuaje M CHocoOeH JaTh KPaTKyH XapaKTePUCTUKY OCHOBHBIM HJESIM IMPOpabOTaHHOIO
MaTepuana JUCUUIINHEBL «IMMyHOJIOTH». 3HaeT OCHOBHBIE IOHATHS B pa3/ieiax aKylulepcTBa U
ruHekonoruu. IlokaspiBaeT TiyOOKOe 3HaHHME M IOHMMaHHE BCEro oObeMma IMPOrpaMMHOIO
Marepuana.

v VYMmenus: CTyaeHT yMeeT COCTaBHUTh IOJHBIA W NPAaBWIBHBIA OTBET HA OCHOBE
W3YYEHHOTO MaTepuasa, BbIIEIATh [JIaBHBIE MTOJO0KEHHUS, CAMOCTOATENBHO MOATBEPAKAATh OTBET
Pa3IMYHBIMU CUTYAl[MOHHBIMM 3a/1a4aMH, CAMOCTOATEIIEHO M apTYMEHTHPOBAHO J€1aTh aHAJINU3,
0000111eHus, BBIBOJIBL. Y CTAHABIMBATh MEXIUCIUIUIMHAPHbIE (HA OCHOBE paHee MPUOOPETEeHHBIX
3HAaHUI) U BHYTPUIIPEIMETHbIE CBSA3H, TBOPUECKU MPUMEHSATH MOJIyUYEeHHbIE 3HAHUSA ISl PELICHUs
akymepckux 3anad. IlocienoBarenbHo, 4YETKO, CBA3aHO, 0OOCHOBAHO M 0€30IIMO0YHO M3JIaraTh
y4eOHbII MaTepHuaj; JaBaThb OTBET B JIOTMYECKOH IOCIEIOBATEIBHOCTH C HCIOJIb30BaHUEM
MIPUHITON TEPMUHOJIOTUH; JIEJIaTh COOCTBEHHBIE BHIBO/IBI; (DOPMYIHPOBATh TOYHOE ONpeesieHUue
Y HMCTOJKOBAHME OCHOBHBIX MOHATHI W NPABWI, IIPU OTBETE HE IOBTOPSTH JOCIOBHO TEKCT
yueOHHUKa; U3jaraTh Marepual JUTEPATyPHbIM A3BIKOM; MPAaBUIBHO U OOCTOSTENILHO OTBEYATh
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Ha JIONOJIHUTEIIbHBIE BOMPOCHI IpenoaaBaress. CaMOCTOSTENBHO U PallMOHAIBHO UCIIOJIB30BaTh
HarJsiIHbIe TIOCOOMS, CIPaBOYHBIE MaTepHalibl, Y4YEOHHK, OMOJHUTEIBHYIO JHUTEPaTypy,
IIEPBOUCTOYHUKH.

v Hagbiku: CTyqeHT caMOCTOSITENIBHO BbIAEISAET IVIaBHBIE MIOJIOKEHUS B U3YYEHHOM
Marepuaje M CrnocoOeH JaTh KPaTKyI0 XapaKTePHCTUKY OCHOBHBIM HIESIM IMPOpPadOTaHHOTO
maTtepuana. CTyleHT MOKa3bIBaeT IIyOOKOE U IOJHOE BIIaJIeHHE BCeM OOBEMOM H3ydaeMoii
JUCLHUTIIINHBI.

TECTHPOBAHHE 110 PA3JEJAM JUCHUITJINHBI

PA3JIEJI 2. Aumuzenvi. Aumumena. Hlumoxunwi. Ceposiocuueckue memoont
OUAZHOCMUKLU.
Koowl koumpoaupyemvix komnemenyui: /-2 OIIK-5

1. Beakamu octpoii ¢a3bl HHPEKIUOHHOTO MPoIlecca ABJSIIOTCH:
-C-peakTuBHBIN OEIOK

-anb(ha-Tno0yIuHBI

-aJIbOYMUHBI

-THANTypOHUa3a

-HeMpaMUHUAA3a.

2. «IIpodeccnoHabHbIe» AHTUTEH-TIPE3EHTUPYIOIINE KJIETKH:
-T-mumpounTs

-IJIa3MaTHYECKUE KIIETKA

-NK-kieTku

-3PUTPOIUTHI

-JICHJPUTHBIE KJIETKH.

3. Tumyc cJayKUT HCTOYHHKOM:
-Makpo¢aros

-HaTypaJIbHbIX KHJUIEPOB

-B -numdonuros

-T-nmumdonuton

-3MUTEITUOIUTOB.

4. KieTkH BPOKIEHHOI0 HMMYHHTETA AKTHBHPYIOTCSI IPH YYACTHH PELUENTOPOB:
-Toll-momo6usix (TLR)

-MMMYHOTJI00yJIMHOB

-TCR

-BCR

-TYYHBIX KJIETOK.

5. UMMYyHOKOMIIETEHTHBIMH KJIETKAMU SIBJISIOTCS:
-TpOMOOIIUTHI

-HEUTPOPUIIBI

-MOHOITUTHI KPOBU

-TAM(OITUTHI

-303UHOUIIBI.

6. CTB0/10Basi KPOBETBOPHAasl KJIeTKa:
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-0o01amaer paroruTapHON aKTUBHOCTHIO

-SIBJISIETCS TIPEIIISCTBEHHUIICH KIIETOK JIMM(OUTHOTO psizia
-CHHTE3UpyeT HHTep(HEpPOHBI

-pEryaupyeT B3auMOAEHCTBUE UMMYHOKOMITETEHTHBIX KJIETOK
-CHHTE3UPYET UMMYHOTJIOOYJIMHEI.

7. @a3pl aJJIePru4ecKuX peakmuii:
-MMMYHOJIOTHYECKas
-OMOXUMHUYECKas
-IATOXUMHUYECKAs
-IIUTOTOKCHYECKast
-aTo(hU3MOIOTNIECKasl.

8. TyuHble KJIEeTKH YeJIOBEKAa MOTYT BbIIEJATh:
-TUCTaMUH
-renapuH
-nepdopun
-TPaH3UMBI
-N-anernnmypamuasy.

9. IlepBblii THI aJJIEprUYecKUX peaKknuii pa3BUBaeTCH MPHU:
-TIIOJIJIMHO3€E
-TeMOJINTHYECKOM aHEMHH
-aHa(UITAKTUYECKOM IITOKE
-aTOMUYECKOM JIEPMATHUTE
-CBIBOPOTOYHOM OO0JIC3HHU.

10. JlekapcTBeHHAasl aJlJIeprusi MPOSABJIsIeTCS] pa3BUTHEM:
-p€BMaTHYECKOTO apTpUTa
-aHTHOHEBPOTHUYECKOT0 OTEKA
-TEMOJIMTHISCKON aHEMHH
-cuHapoma Jlaiemna
-y3€JIKOBOTO TIepUapTEePUUTA.

11. AHrMOHeBPOTHYECKHUI OTEK:
-pa3BuBaeTcs Npu AeULUTE CUCTEMbI KOMIUIEMEHTA
-COIPOBOXK/IAETCSI OTEKOM TOJKOKHBIX U MOJICIU3UCTBIX TKaHEeH
-MOXET COYETaThCs C KPalMBHULIEH
-MOXET COMPOBOKIATHCS ATOMUYECKUMH peakluIMu
-pa3BuBaeTcs Npu AepUuUTe CUCTEMBI (parouTo3a.

12. CBojicTBa aHTHTeHOB BUPYC-HHIYLHHPOBAHHBIX ONYyXO0JIeii:
-OTJIMYAIOTCS BO BCEX OMYXOJSAX M TKAHSX B 3aBHCHMOCTH OT MX THCTOT€HE3a
-MOTYT OBITh BHYTPUKJICTOYHBIMA
-MOT'YT SKCIPECCHPOBATHCSA HA MEMOpaHax KJIETOK OMyXOJIH
-AJICHTUYHBI BO BCEX OITYXOJISIX
-U3MEHSIIOTCS B IIPOLIECCE POCTA OMYXOJIU

13. YcraHoBHTE COOTBETCTBME MEKAY BUAOM BAKIMHBI U 3200/1eBaHNeM, 1/
NPOoPUIAKTHUKH KOTOPOro €€ NPUMEHAIOT:
-)KUBasg->KOpb
-youras->0emIeHcTBO
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-CUHTETHYECKasA->TPUIII
-JIHK-Bakmuna->rematut B
-T€HHO-UHXEHEepHas->KOPOHABUPYCHasl HH(EKIHS

14. YcTraHoBHUTE COOTBETCTBHE MEXKIY THIIOM AJIJIEPrUYecKoil peakiuu u
3a00J1eBaHMEeM, PAa3BUTHE KOTOPOr0 OHM UHIAYIUPYIOT:
-aHA(UITAKTUYECKUH THUIT->TIOJUTHHO3
-IIUTOTOKCHUYSCKHUI THII->TsKENIas MUACTCHUS
-MMMYHOKOMIUIEKCHBIM TUIT->pacCEesTHHbI MHOKECTBEHHBIN CKJIEPO3
-3aMEJICHHBIN TUIT>-KOHTAKTHBIN AEpPMaTUT
-aHTHPELENITOPHBIN TUTT->001e3Hb [ peiiBca-baszenosa

15. YcTaHOBHTE COOTBETCTBHE MEKIY KOKHO-ANJIEPru4eCKHMH MPodaMu u
3200/1eBAHUAMHU, KOTOPbIe THATHOCTHPYIOT € MX OMOIIBIO:
-npo6a bropue->0pymennés
-npoba Mutcyasi->nernpa
-npoba MaHTy->TyOepkyné3
-npoOa IlyBepkanoBa->au3eHTEpUs
-1poba DpeHKeIsI->TOKCOIIa3MO3.

16. YcTranoBuTe COOTBETCTBHE MEKIY 3a00/1eBaHHEM M «MUIIEHSIMID> Ay TOMMMYHHBIX
aHTHUTeN:
-paccestHHbI MHOKECTBEHHBIN CKIIEPO3->0CHOBHBIN OETOK MHEINHA
-TUPEOUTUT XallMMOTO->TUPEOTI00YINH IIUTOBUIHOMN JKEIE3bI
-TsDKENIass MUACTEHUSI->0-1I€Nb al€TUIXOJIMHOBOTO peLenTopa
-peBMaTOMIHbIN apTpuT->saaepHblil antureH RANA, kosutaren, peBMaTouHbINA (hakTop
-0one3nb [ peiiBca-bazenoBa->mMeMOpaHHbIe perienTopbl KiaeToK aos TTI
-CUCTE€MHas KpacHas BoayaHka->/[HK,ructonsl,kapauonunua
-MHCYJIMHO3aBUCHUMBII caxapHbIi 1uadeT->nekapOoKcuiiaza TyTaMUHOBOM KUCIOTHI
MOJIKETYTIOYHOM KEIE3bI.

17. TlyTn akTUBAUMHU: KIACCHYECKHUI U
{-anpTepHaTHBHBI }

18. Kakoii KOMIJIEKC AKTUBHPYETCsl PH KJIACCHYECKOM MYTH aKTHBAIUH
KOMILJIEMEHTA: AaHTHTeH U :
{-anTHTENO}

19. Ilpouecc nudpepenumposku aumbounTos o CKK 10 3pesioro HeMMMYyHHOT 0
aumdounura:
{-JTumdonors}

20. Ck0/1bK0 KI 00111251 Macca KPOBETBOPHOI0 KOCTHOIo Mo3ra? (Ykazams omeem
yugppoir)
{-3}

21. Kakoii neHTpaJIbHbIi OPraH HMMYHHOI CHCTeMbI PacnoJjiaraeTcsi B BepXHei 4acTu
3arpyAMHHOIO POCTPaHCcTBA?
{-Tumyc}

22. Kakoe cTpoeHne umeeT TUMYC?
{-Momnpuaroe}
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23. Kakue KJ1eTKM NPUCYTCTBYIOT BO BCeX 30HAX TUMyca?
{-Makpodaru}

24. Kakue ropMoHbI 00pa3yloT 3MUTeIHATbHbIE KIeTKH?
{-Ilentunnse}

25. [IpuBOIUT JIM yajieHHe THMYCA Y B3POCJIbIX K Cepbe3HbIM AedexTam?
{-Her}

26. KT0 BBINOJIHSET POJIb TPAHCHOPTHO-KOMMYHHUKAIIMOHHOTO KOMIIOHEHTa?
{-KpoBb}

27. Ck0JIbKO % COCTABJIAIOT JUM(OLUHUTHI OT 001IEro KOJM4YecTBa JeHKOUUTOB?
(Ykazamv omeem yughpoi)

Kpurepun ouneHKH TeKynero KOHTpPoJisi yCreBaeMoCTH (TecThl):
«Otauanaoy: 100-90%

v

v «Xoporo»: 89-70%

v «Y IOBJICTBOPUTENLHOY. 69-51%
v

«HeynosnersopurenpHoy: <50%

6.2. MPOMEKYTOUYHASI ATTECTALIMS IO UTOT'AM OCBOEHMS
JUCHMUILIAHBI

6.2.1. ®opma npomMe:kyTOYHOM aTTecTanuu — 3ayer. Cemectp —V

6.2.2. IIpouenypa npoBeieHNsi NPOMEKYTOUHOI aTTecTanmnu - CoGeceroBanue
6.2.3. [IpuMepbI BONPOCOB /IJIA MOATOTOBKH K 3a4eTy

CoBpeMeHHOE MMOHITHE UMMYHHTETA.

Buasl uMMmyHHTETA.

Bpoxxnénnslii (BU10BOI) IMMYHHTET.

[TproOpeTénnplii UMMYHHUTET. Bubl.

OcCHOBHBIE OTJIHYHS BPOKAEHHOTO U TIPUOOPETEHHOTO BHIOB MMMYHHUTETA.

Kakumu ¢pakTopamu ocyiiecTBiseTcst Heciennduyeckas 3aiura opranuzma?

Kaxkue kietku o0iagaroT ¢paronuTapHoi CiocOOHOCTHIO?

KakoBbl hyHKIIMH (HAaroUTHPYIOMIUX KIETOK?

KaxoBsl cTanuu ¢arounrosa?

0. YTo nporcXOoUT Ha Ka)KJOM 3Tane (parouuTapHod peakuuu?

1. Yro Takoe He3aBepIEHHBIN (haronuTo3? 3aBepIIEHHbIN?

12. Y10 Ttakoe (aromurapHoe umucno? @arouuTapHbli Mokazatens? Kak ux
ONPEACIISIOT?

13. Kak omnpenenstoT HHAEKC 3aBEPIIEHHOCTH (haronuro3a?

14. TlepBuuHbIe pelenTOpPbl AOUMMYHHON PE3UCTEHTHOCTH.

15. I'ymopasbHbie (PaKTOpbl BPOKAEHHOTO UMMYHHUTETA.

16. Benku octpoii dassl

17. Yro takoe nu3zouumM? MeToauka onpeeneH st JM301uMa B CITIOHE.

18. KomruiemeHT, MyTH aKTHBAIlMH KOMIUIEMEHTa. bruosormnueckas poib.

19. CxoxcTBO M paziauyue MmyTel aKTUBALUU KOMILIEMEHTA.

20. WuTtepdeponsl. PaznoBumHOCTH. DYHKIHH.

21. llenTpanbHble U nepudepryeckue opraibl TUMQPOUTHON CUCTEMBI.

RPRPOONOOR~WNE
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22. IlpuHIMN OpraHu3aliid UMMYHHON CUCTEMBI.

23. KpoBeTBOpHBIN KpacHBIH KOCTHBIH MO3T. DyHKIHH.

24. Tumyc. OyHKINH.

25. Ilepudepuyeckre opranbl TMM(OUIHON cuCTeMbl. DYHKITUH.
26. Kakye KJIeTKH Ha3bIBAIOT «MMMYHOKOMITIETCHTHBIMU?

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

Xapakrepuctuka u GyHkuun T-mumMponuToB.

Kak u rne mpoucxomut nuddepennuponka T-mumponuros?
Xapakrepuctuka u Gy B-mumdonuros.

Kak u rne npoucxoaut nuddepenmupoBka B-mumbornton?
B uém cxoxctBo 1 paznuune Gynkuuit T- u B-mumdoruros?
KakoBa poiib aHTUTE€H-TIPEICTABIISIONUX KIETOK?
Oxapaxrepusyiite NK-kierku.

34. Yto Takoe anturen? Jlaiite onpenencHue.
35. CBoiicTBa aHTUTCHOB: AHTUTCHHOCTh, YY)KEPOJHOCTh, HUMMYHOTECHHOCTbD,

cnenu(UIHOCTb.

6.2.4. ®opMbl IK3aMEeHAIIMOHHBIX ONJIETOB

Koouwvl konmpoaupyemoix komnemenyun: MJ-1, UJ1-2 OIIK-5

OI'bOY BO AI'MY Kadenpa muxpobuonorumu,
BUPYCOJIOTUH ¥ HIMMYHOJIOTUU

Munznpasa Poccun 10 HAIPABJICHUIO TIOATOTOBKH
31.05.01 JleueGHoe neno

Jucnunnuna — MmyHonorus

SK3AMEHAIIMOHHBIN BUJIET Ne

1. Hcropus pa3BUTHS UMMYHOJIOTHU

2. VmmyHonormueckasi maMsaTh: IpUpojaa, OMoIoTHIecKoe 3HaYeHne. Paznmans
MIEPBUYHOTO U BTOPMYHOIO UMMYHHOT'O OTBETA

3. PUM, npuHIMT THarHOCTUYECKOE 3HAYCHHE

YTBepKIeH Ha 3aceaHuu Kadeapbl, MPoToKo oT «22» utoHs 2026 r. [Tpotokon Ne 22

Owmaposa C.M. 11.6.H., mpodeccop,
3aBeyroNHiA kKadeapoit MUKpOOHOIIOTHH,

BUPYCOJIOTHUU U UMMYHOJIOTHHN

CocTaBuTEeNN:
Omaposa C.M. 1.0.H., TOIEHT, JOLIEHT

Kadenpsl MUKpOOHOJIOTHH,

BUPYCOJIOTHUU U UMMYHOJIOTHHU

KopkmacoBa M.A. K.M.H., IOIIEHT Kadeapsl
MHUKPOOHOJIOTUHU, BUPYCOJIOTUH U
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HUMMYHOJIOTUHU

« » 20 I.

Koowvl koumpoaupyemoix komnemenyun: HJ-1, U-2 OIIK-5

dI'bOY BO AI'MY Kadenpa mukpobuonorumu,
BUPYCOJIOTHH ¥ UMMYHOJIOTHH

Mun3znpasa Poccun 10 HAIIPABJIEHUIO TTOATOTOBKHU
31.05.01 JIeuebHOE nemno

Hucnunmmna — MmmyHoorus

DK3AMEHAIIMOHHBII BUJIET Ne

1. Anturen, onpeneneHue, CBONCTBAa aHTUTEHA
2. HMMmyHONOTHYECKasi TOJICPAHTHOCTD, ONPEACIICHUE, BUJIbI, OMOJOTHIECKOS 3HAYCHHE

3. DA, npuHmn npuMeHeHne sl TMarHOCTUKA MH(EKIIMOHHBIX O0Jie3Hel

YTBepkaeH Ha 3aceaHuu Kadeapbl, MPOTOKOI OT «22» utons 2026 r. Ne 22

3aBenyronuii kagenapoil MUKpOOHOIOTHH,
BUPYCOJIOTHH U IMMYHOJIOTUU
1.0.H., mpodeccop OwmapoBa C.M

CocraBurenu:
CaunoBa b.M. x.M.H., JIOLIEHT, JOI[CHT
Kadenpsl MUKpOOHOJIOTHH,

BHPYCOJIOTHHA U UMMYHOJIOTHH

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

« » 20 1.

6.2.5. Cucrema oOueHMBAHHMSA pPe3yJbTATOB OCBOEHHS JAMCHUILUIMHBI, ONMHCAHHME IIKAJ
OLICHUBAHNS, BbICTABJICHHS OLICHOK.

| Mokasaren | Kpurtepuu oneHuBaHus
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OlleHUBAHUS \ «He 32YTEeHO0» \ «324TEHO»
-1 OIK-5
3HATh CryneHt He criocobeH K CTyZleHT CaMOCTOSITENILHO BBIIEIISET TJIaBHbIE
abCTPaKTHOMY MBILUICHUIO MOJIO’KEHHUS B U3YYEHHOM MaTepHualie 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 riiy0okoe MOHMMAaHKE MpeIMeTa
MMMYHOJIOTHH.
yMeThb CryzneHT He ymeer CTyaeHT yMeeT MoIb30BaThCs YICOHOM,
aHaJIM3UPOBATh OCHOBHBIC Hay4HOH, HAy4HO-TIOIYJIIPHOU JIMTEPATYPOU
MI0JIO)KEHUSI UMMYHOJIOTUHT 0 MPEMETY.
BJIA/IETh Crynent He Biazeer 6a30BbiMU | CTyIEHT MOKa3bIBAET TITyOOKOE U MOJIHOE
OCHOBaMH TIO TIPEeIMETY BJIa/ICHHE BCEM 00BEMOM H3y4aeMoit
JVCIUTUTMHBL, BIaJIeeT 3HAHUSIMH T10
MMMYHOJIOTHH.
NJ-2 OIIK-5
3HATh CtyneHT He croco0eH K CTyIeHT CaMOCTOSITENTFHO BBITIOTHSET
CaMOpa3BUTHUIO U OCHOBHbIE TpeOOBaHUS 110 BEJCHUIO
CaMOCTOSITEIbHOMY YCBOCHHUIO MIPOTOKOJIOB HMMYHOJIOTUYECKUX
peaMeTa HCCJICIOBAHUI
yMeTh CryneHT He ymeeT CTyzleHT 3HaeT U yMEeT IPUMEHSTh BCE
CaMOCTOSITENIbHO U3JI0KHTh MMMYHOJIOTHYECKHE METO/IbI HCCIIEI0BaHUS.
OCHOBHBIE ITOHSTHUS
MMMYHOJIOTHH
BJIA/IETh CrynenT He Biazneet 6a30BbiMU | CTYyICHT B TIOJTHOM MEpE BJIaJIEET BCEM

OCHOBAaMH 11O UMMYHOJIOTUHA

00BeMOM H3y4aeMON AUCIUILTUHBL. MOXeT
MOJIb30BATHCA MOTYYEHHBIM MaTePHUAIIOM 110
MIPEAMETY.

VIl. VAEBHO - METOJIWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHMUIIAHBI

7.1. OcHOBHas qUTEpaTypa

IleyaTHbIE N3TaHUS

Ne HanmeHoBaHMe U31aHusA KoanuecrBo
IK3EMILISIPOB
B On0/1MOTEKE
1 XantoB, P. M. NmmyHonorusi: Y4eOHMK Ui BY30B C KOMIIAKT — 100
" | muckoM. - M.: I'SOTAP - Menma, 2011 - 320 c.
1. VMMmyHONOTHS W amieproyiorus / y4eOHUK JUIsl MEIUITMHCKUX 100
2. By3oB // Ilog pea. A.A. BopoOwnéBa, A.C. brikoBa, A.B.
Kapaynosa.— M., IIpaktuueckas menuiunaa. — 2006. — 287c.
MenuiuHcKasi MUKpOOHOJIOTHS, BUPYCOJIOTHsI, IMMYyHOoTHs / T1oz 650
3. | pen. mpod. JI. b. bopucosa. Yuebnuk. - M.: Meauuuna, 2001, 2002,
2005. - 528 c.

DJIeKTPOHHbIE U3IAHUS
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HaumeHnoBaHue H31aHUA

MeaunuHcKasi MUKPOOHOJIOTHS, BUPYCOJIOTHS 1 UMMYyHoJorusi: B 2 T. Tom 1. / mox pen.
B.B. 3BepeBa, M.H. boiiuenko. - M. : I'DOTAP-Menua, 2016. — 447¢. // KoncynbTanT
CTYJCHTA: CTyICHYECKAs DJICKTPOHHASI OMOIMOTEKA: AJICKTPOHHAsI OMOIMOTeUHAs
cuctema. — Mocksa, 2019. — Jloctyn o naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436417.html

MeauuuHckass MUKpOOHOJIOT S, BUpYcoiorus u ummyHosorusi. B 2 1. Tom 2. / mox pen.
B.B. 3BepeBa, M.H. Boiiuenko. - M. : [DOTAP-Menua, 2016. — 447c¢. // KoncynbTant
CTYJCHTA: CTy/I€HYECKas JIEKTPOHHAsI OMOIMOTEKa: SJIEKTPOHHAs OUOIMOTe Has
cuctema. — Mocksa, 2019. — Jloctyn no naposto. - URL:
http://www.studmedlib.ru/book/I| SBN9785970436424.html

7.2. lonoTHUTEIbHAS JJUTEPATypPa
IleyaTHble H31aHUA

HaunmeHnoBaHue n3aanus KoanuyecTBoO
IK3eMILIAPOB
B OM0JIHOTEKEe

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

CTyJI.CTap.KypCOB, BpayeH, UMMYHOJIOTOB, aJLIIeproJIoroB
/T .H.Apanauk.-M:MHUA, 203.-604 c.

XaurtoB,P.M. HWmmynonorus: atmnac/ P.M.XautoB, A.A.SpunuH, 25
b.B.ITuernn// -M..I'D0TAP-Mexnua, 2011.-624 c.

PykoBOACTBO K MPaKTHYECKHUM 3aHATUSM [0 MHUKPOOHOJIOTHH, 20
MMMYHOJIOTH W BHPYCOJOTHH C WUIFOCTPUPOBAHHBIMH 3agadamMu //
noA. pea. A.A.Bopoorera n B.H.Ilapesa — M.,MUA — 2007. — 470 c.

2. Ilneiidop dx. Harmsaguas mmmynonorus. Ilep. ¢ anrm. - M. — 5
I'DOTAP Meaununa, 2000. - 95 c.

MeauuuHckass MUKpOOHOJIOT S, BUPYCOJIOTHSI 1 UMMYHOJIOTUS 60
/yaeOnuk moa pen. npod. A.A.Cooituakosa B.b.-CI16., M.-2008.-532
C.

3J'IeKTp0HHI)Ie H3TaAHUA

HaumenoBanue u3gaHus

MuKpoOHoIIOTHs, BAPYCOJIOTHS © UMMYHOJIOTHSI: PYKOBOJICTBO K J1a00paTOpHBIM
3anstusiM / ox pen. B.b. CooituakoBa, M.M. Kapamana. - M. : T90OTAP-Menua, 2015.
(b-xa Bpaua-cneunanucra) // KoHcyapTaHT Bpaya: 3J€KTPOHHAS MEAULIMHCKAS
O6ubnuoTteka: yeKTpoHHast 6nbaroTeuHas cucrema. — Mockaa, 2019. — Jloctyn no
napoJro. — URL: http://www.studmedlib.ru/book/ISBN9785970435755.html.

MukpoOroorus, BUPYCOJIOTHS U UMMYHOJIOTHS: PYKOBOJICTBO K Ta00OpaTOpHBIM
3ansTusM / mox pen. B.b. CooituakoBa, M.M. Kapanana. - M. : [DOTAP-Menua, 2014.
(b-xa Bpaua-cnienunanucta) // KoHCynbTaHT Bpaya: SJ€KTPOHHAS MEIUIIMHCKAS
OmbnMoTeKa: dIeKTpoHHas onbmuoTeunas cucrema. — Mocksa, 2019. — Jloctym o
napoiro. — URL: http://www.studmedlib.ru/book/ISBN9785970430668.html.

MuKpoOHOIIOTHS, BHPYCOJIOTHS: PYKOBOJICTBO K MPAKTHYECKUM 3aHATHSAM: yUeO.
nocobue / moxa pea. B.B. 3sepera, M.H. boituenko - M. : TDOTAP-Menua, 2015. (b-ka
Bpava-creruanucta) / KoHcyapTaHT Bpayda: dJeKTpOHHAS MEIUITMHCKas OMOInoTeKa:
aJIeKTpOHHas OnbaroTeuHas cuctema. — Mocksa, 2019. — loctyn no naposro. — URL:
http://www.studmedlib.ru/book/ISBN9785970434956.html.

OcHoBbl MUKpOOHOIOTHU U UMMYyHoJioruu / o pex. B.B. 3BepeBa, M.H. boituenko -
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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
http://www.studmedlib.ru/book/ISBN9785970434956.html

M. : TDOTAP-Menua, 2014. (b-ka Bpaya-crienuanucra) // KoHCynbTaHT Bpaua:
AJICKTPOHHAS MEAMIIMHCKAss OMOIMOTEKA: JICKTPOHHAs OMOIMOTEeYHAsI CHCTEMA. —
Mockasa, 2019. — Joctyn no naposto. — URL:
http://www.studmedlib.ru/book/ISBN9785970429334.html .

5. | Mukpobuonorust u ummyHosorus. [Ipaktukym: yue6. mocodue / P. T. Mannamosa - M.
: I'D0TAP-Menua, 2013. (b-xa Bpava-cnenmanmcta) / KoHcynbTaHT Bpaua:
ANIEKTPOHHAS MEIUIIMHCKAsE OMOIMOTEKAa: SJICKTPOHHAs OMOIMOTEYHAsT CUCTEMA. —

Mockaa, 2019. — Jloctyn no naposro. —
URL :http://www.studmedlib.ru/book/I SBN9785970427507.html .

7.3 Pecypcbl uHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTEepHeT»

Ne HaunmeHnoBaHue pecypca
Hanpumep:

1 OnektpoHHass Oubnmoreka: OubiamoTeka nuccepramuii: cat /  Poccwuiickas
" | rocymapctBeHHas ~ OuOamoreka.  —  MockBsa: PT'b, 2003. - URL:
http://diss.rdl.ru/Aang=ru (mara oopamenus: 25.01.2019). — TekcT: 37K TPOHHBIH.

[IpaButensctBo Poccmiickoit ®eneparuu: odurnmanpHelii  caiiT. — MockBa. —

2. | OonoBisiercst B Teuenue cyrok. — URL: http://government.ru (mara oOpamieHwus:
19.02.2019). — TekcT: 3IeKTPOHHBIIA.

3. | DnexTponHO-0MOIMOTEYHAs cucTeMa «KOHCYIbTaHT cTyAeHTa». Pexum moctyna :
OrpaHMYCHHBIH 110 JIOTUHY ¥ napoJro; http://www.studmedlib.ru

4. | DnexTpoHHO-OMOMMoTeuHas cucrema «KoHcynpTaHT Bpaday. Pexum pocryma :
OTrpaHUYEHHBIN MO JOTUHY U napoito; http//www.rosmedlib.ru

5. | I'ocynapcTBeHHas 1ieHTpaibHasi Hay4Has MEIUIMHCKas OUOIMOTeKa;
http://www.scsml.ru//

6. | ®enepanbpHast HMEKTPOHHAS MEAUIIMHCKAsE ONOIMOTEKa

7. | Hayunas anextponHnas oubnmnoreka «KUBEPJIEHMTHKA

7.4. UndopManiuoHHbIe TEXHOJIOTHH

Ilepeuens nuyen3uonno2o nPOZPAMMHO20 0decnedenus:

— Microsoft Windows Professional 10 Russian Upgrade OLP NL AcademicEdition FQC-
09519; OO0 "AT", cpok AeHCTBUS JTULEH3UU: OECCPOUHO;

— Microsoft Win Pro 7 SP1 x64 RUS FQC-08297; OO0 "UBT", cpok neicTBuHsI
JUTEH3UH: OECCPOYHO;

— Onepanunonnas cuctema «PEJ] OCy», cpok neicTBust TUIEH3UNU: 0€CCPOUHO;

— Oduchprit maket LibreOffice, cpok neiicTBust nueH3un: 6eCCPOUHO;

— Oduchprit maker OpenOffice, cpok neicTBUS THIIEH3UH: OECCPOUHO;

— Kaspersky Endpoint Security mist pabounx ctanumii u ¢ainossix cepsepon, OO0
"FOTKOMCO®T", cpok nerictBus nuuensuu: 11.12.2026;

— IO «Cpena snexkrponnoro odyuenust 3KL» 3aperucrpupoBano B Peectpe poccuiickoro
nporpamMmmuoro obecriedenus [Ipukazom Muncsizu Ne 515 ot 06.10.2020 (peructpannoOHHBINH
Homep 7069, nata peructpanuu 07.10.2020). Cpok nerictBust muuenszun: 04.09.2026.

— Snpexc bpaysep ¢ Anucoii Al, cpok neiicTBus THIIEH3UN: 0€CCPOUHO;

— MozillaFirefox, MozillaPublic License, cpok aeiicTBus THIIEH3UH: OECCPOUHO;

— 7-Zip, GNU Lesser General Public License, cpok aeificTBHS THIIEH3UN: OECCPOYHO;

— Sumatra PDF, cpok neficTBus THIIEH3UH: OECCPOTHO.

VIII. MATEPUAJIBHO — TEXHUYECKOE OBECIHHEYEHHUE JUCLHHUIIJIMHBI
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Ne | Bug nomemieHus ¢ HOMEpOM HanmenoBanue 000pyaoBaHus
n/m | (yaeOHas ayauTopus, JabopaTopus,
KOMIIBIOTEPHBIN KJIaCC) C yKa3aHUEM
azipeca (MECTOIOJIOKEHUE) 3aHHUs,
KJIMHUYECKON 0a3bl, CTPOCHHUS,
COOpY’KEHUs, TOMEUIECHNUs, TUIOIaAn
IIOMEIIEHUS, €r0 Ha3HAUYEHUS.
1. | Yue6nas komnata Nel (28 m?) JlaGopaTopHbIe CTOJIBI JAJISl IPOBEACHUS
V. III. Anmesa 1, 3 stax. MHUKPOOHOJIOTHYECKUX  MCCIICIOBAHUM.
Jns mpoBeneHus NpakTUdecku 3aHsaTuid, | [llkag c MHKPOCKOIIAMU U
TEKYILLEro KOHTPOJIS. CHEeLMaIbHBIMM  MHCTPYMEHTaMM  JUIS
IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
TabnuIbl, CXEMBI.
2. | Yue6nas komnata Ne2 (46,5m%) JlaGopaTopHbIE CTOJIBI AJSI POBEICHUS
V. II. Anuesa 1, 3 stax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUM.
s mpoBeneHus npaktuyecku 3aHsaTHi, | [llkad c MHKPOCKOIIAMU u
TEKYLIEr0o  KOHTPOJIA.  DJIEKTPOHHOI'O | CIEUUANbHBIMU ~ WHCTPYMEHTAMU  JUIs
00y4eHus, JIEKIIMOHHBIX 3aHATUH. IIPOBEJCHUSI NPAKTUUYECKUX 3aHATUH.
TabnuIbl, CXEMBI.
MynbTUME AMITHBINA KOMIUICKC
(HOYTOYK, MPOEKTOP, IKpaH)
Yuebnas komuara N3 (49 m?) JlaGopaTopHbIE CTOJIBI AJSI POBEICHUS
V. II. Anuesa 1, 3 stax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUM.
Jliga mpoBeneHus npaktudecku 3aHsaTil, | [lkad c MHUKPOCKOITAMU u
TEKYIIEro KOHTPOJIS. CHEIUAJIBHBIMU  MHCTPYMEHTAMH  JUIS
IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
Tabauubl, CXEMBI.
MynbTUME AMITHBINA KOMIUIEKC
(HOYTOYK, MPOEKTOp, IKpaH).
4. | Yuebnas komHaTta Ned (49 m?) JlaBoparopHble CTOJBI AJsl MPOBENEHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHMOJIOTHYECKUX  MCCIEOBAHUH.
s mpoBeneHus npaktuyecku 3aHsaTHi, | [llkad c MUKPOCKOIIAMU 51
TEKYIIEro KOHTPOJIsS, NPOMEXKYTOYHOU | CIELMAIbHBIMA  HMHCTPYMEHTaMHM  AJIs
aTTeCTallUU. IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
Ta0auubl, CXEMBI.
5. | Yue6nas komnata Ne5 (63m?) JlaBopatopHble CTOJBI AJsl MPOBENEHUS
Va. . Anuesa 1, 3 stax. MHUKPOOHMOJIOTUYECKUX  MCCIIEOBAHUH.
Jns mpoBeneHus: npaktuyecku 3aHsaTHi, | [Ilkad c MHKPOCKOIIAMU 51
TEKYIIEr0 KOHTPOJIS. CHEUAJIBHBIMU  MHCTPYMEHTAMH U
MIPOBEJICHUS MPAKTUYECKUX 3aHATHH.
Ta0auLbl, CXEMBI.
MynbTUME ANITHBINA KOMIUIEKC
(HOYTOYK, MPOEKTOp, IKpaH).
6. | Yue6Gnas komHaTta Ne6 (28 m?) JlaBopatopHble CTOJNBI AJSl MPOBEIEHUS

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

MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUH.
[Mkad c MHKPOCKOIIAMH nu
CHEIUAJIBHBIMU  MHCTPYMEHTAMU  JUIS
MIPOBEJICHUS MPAKTUYECKUX 3aHSITHH.
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Ta0auLbl, CXEMBI.

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

MPAKTUYCCKUM 3aHATUAM

Jns npoBeaenus 1abopaTOPHBIX paboT K

JlaGopaTopHbI€ CTOJIBI A1 IPOBEACHUS
MUKpPOOHOJIOTUYECKUX ~ MCCIIEI0BAaHUM.
Ilkap ¢ cyxuMH  NUTATEIbHBIMU
CpellaMU M peaKTUBAMHU.

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

8. | YuraneHbiii 3am Hayuynoit OuOmmoTeku

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

I X. ACITIOJIb3OBAHUE NHHOBAIIMOHHBIX (AKTUBHbIX U
NHTEPAKTUBHbIX) METO/10OB OBYYEHUA

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

cocTaBISAIOT 5,5% 0T 00beMa ayAUTOPHBIX 3aHATHIA.

1 Hcnonbs30BaHue 3JIEKTPOHHOTO TEKCTA JIEKUUK B BUJE JOKYMEHTA TEKCTOBOI'O PEIAKTOPA
Word.

2. Hcnonws3oBanue nMpe3eHTaIui, cielaHHbIX B mporpamme Power Point.

3. Hcnonp3oBanue BUI€O(PUIHLMOB.

47




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

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

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

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

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

3. | KnuHuueckas JI.5. OcobeHHOCTH UMMYHHOTO OTBETA IpU 15
HMMYHOJIOTHSI. pa3IMYHBIX COCTOSTHUSX. IMMYHHBII OTBET
HmmyHosoruveckasi | pu 0akTepHaIbHBIX, IPOTO30UHBIX,

NaMsTh. IpUOKOBBIX U BUPYCHBIX HH(EKIUAX.

HNmmyHnosiornyeckasi | IMMyHoJIOrn4eckas maMsrhb.

TOJIEPAHTHOCTb. MMMmyHOOrHYecKast TOJIEPAHTHOCTD.
TpaHcIUTaHTaMOHHBIN U
MIPOTUBOOIYXOJIEBbIA HMMYHHUTET.

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

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

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

KOMIUJICKTa JOKYMCHTOB:

XMETOAUYECKOE OBECIHHEYEHUME JUCHUIIJIMHBI

Mertoauueckoe obecrnieucHue JAUCIUITIIINHBI

pa3paboTaHbl

B (¢opme
«MeToauyeckie pEeKOMEHIAUU K JIEKIHIM»,

OTIEJILHOTO
«MeTtonnueckue

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

BU/JIE MPUJIOKEHUS K pabouell mporpamme TUCIUTUIMHbI

XI.OCOBEHHOCTH OPTAHU3ALIMA OBYUYEHMUS 1O JUCHUIIJIMHE JJIA

HNHBAJINIO0B " JIMI] C O'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbA
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11.1. O0y4yeHue MHBAJIUAOB M JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSAMHM 3710POBbSI

[Tpu HEOOXOIMMOCTH OCYIISCTBIISICTCS KaQeapoil Ha OCHOBE aJanTHPOBAHHOW pabodeii
IpOrpaMMbl  C HUCIOJB30BAHWEM CHEIHAIBHBIX METOJOB OOY4YeHHS H JUIAKTHYCCKHX
MaTepHajioB, COCTaBJICHHBIX C Yy4YE€TOM OCOOEHHOCTEH TNCHXO(U3UYECKOTO Pa3BUTHA,
WHAVBUAYAIbHBIX ~ BO3MOXHOCTEH W COCTOSHHUS  3JIOPOBbS  TakKMX  OOYyYarOIIUXCS
(oOyuaromierocs).

11.2. B uesisix ocBoeHHUs1 Y4eOHOI MporpaMMbl TUCHUIIMHBI HHBAJIMIAMHU U JTHIIAMH C
OrpaHMYEeHHbIMHU BO3MOKHOCTSIMH 37I0pOBbs Kadeapa odbecreunBaeT:

1) 114 MHBAIUIOB U JIUL C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/10pPOBbS 110 3pEHUIO:

* pa3MelIeHHe B JIOCTYMHBIX I OOYYalOIIUXCS, SBIAIONMXCS CIENBIMH MU
CJ1a0OBUISIIMME, MECTaX U B aAalTUPOBAHHOMN (pOopME CIIPaBOYHON MH(OPMAINK O PACTTUCAHUU
y4€OHBIX 3aHATUI;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 00yJaroLeMycsl HEOOXOJUMYIO IIOMOIIIb;

* BBIIIYCK QJIbTEPHATUBHBIX (POPMATOB METOAMUECKUX MAaTEpHaNIOB (KPYIHBIA MIPUPT UIH
aynuodaiiner);

2) A UHBAJIMJIOB U JIML C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI 110 CIIYXY:

* HA/JISKAIIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHE HHPOPMALINH;

3) sl MHBIWJOB M JIMI C OIPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/I0pOBBS, MMEIOILINX
HapyIIEHUs OIIOPHO-ABUTATEIBHOIO aapara:

* BO3MOKHOCTh O€CHPEMSATCTBEHHOTO JOCTyNa OOYYaroUIMXCsi B y4eOHBIC TTOMEICHHUS,
TyaJeTHble KOMHAThl M Jpyrue nomeuieHuss Kadeapel. B cioydae HEBO3MOXKHOCTU
OecIpensaTCTBEHHOT0 J0CTyla Ha Kadeapy OpraHM30BbIBaTh Y4eOHBIH Ipolecc B CHELHAIbHO
000pYyJJOBaHHOM IIEHTPE HMHIUBUAYAJIBHOIO M KOJUIEKTMBHOI'O MOJb30BAHUS CIIEIUAIBHBIMU
TEXHUYECKMMHU CpPEICTBaMH OOy4YeHMs JUId MHBAIMIOB M JIMIl C OTPaHUYCHHBIMU
BO3MOXHOCTSIMH 3/10poBbsI (yi1. A.AnueBa 1, Ouonoruueckuit kopmyc, 1 aTax).

11.3. O6pa3oBaHue 00y4arOMXCHA C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS MOXKET
OBITH OpraHn3o0BaHO KaK COBMECTHO C APYTHUMHU 06yan-OIIII/IMI/IC$[, TaK U B OTACJIBHBIX I'PpyIHIIax.

11.4. TIlepeyeHb Yy4eOHO-METOAUYECKOT0 oOecrevyeHUs] CAMOCTOSITEJIbHOH PadoThI
00y4YaKIIMXCS M0 AUCHHUILINHE.

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYaromUXCs U3
YKUCJIa MHBAJIMJOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI MPEJOCTABISIIOTCS B
dopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUATHS UH(POpMAaLIUK:

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

- B hopMe DIIEKTPOHHOTO JOKYMEHTA;
- B hopme ayaurodaiina

C HapylIieHHEeM OTIOPHO-ABHUIaTEIbHOrO anmnapara | - neyaTHoi Gopme;
- B hopMe BIIEKTPOHHOr0 JOKYMEHTa

HaHHI)IfI nepequL MOXKET 6LITB KOHerTI/ISI/IpOBaH B 3aBHUCHUMOCTH OT KOHTHHICHTA
oOydJaronuxcs.
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11.5. ®oHa OUEHOYHBLIX CPeICTB JJsi TNPOBedeHHs] NPOMEXKYTOYHOH AaTTecTAlMHU
o0yyarommxcs 1Mo JMCHUILIMHE.

11.5.1. TIlepeueHr (HOHIOB OLEHOUYHBIX CPEICTB, COOTHECEHHBIX C IUIAHHUPYEMBIMU
pe3yJbTaTaMH OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBI.

JU1g CTyIEHTOB ¢ OrpaHUYEHHBIMHM BO3MOXHOCTSIMU 3/I0POBBS

Kareropuu cryaeHTos Bubl o11eHOUHBIX CPEJICTB DopMBbI KOHTPOJIS U OLIEHKHU
pe3yabTaToB 00yUCHUS

C HapyllleHHeM ciayxa TeCcT MPEUMYIIIECTBEHHO MTUChMEHHAs
MPOBEpKa

C HapyIlIeHneM 3peHus cobecemoBaHue MPENMYIIIECTBEHHO yCTHAS
MpOBEpKa (MHIUBUIYAIEHO)

C HapylIeHueM OIOpPHO- pelIeHre NTUCTaHIMOHHBIX opranu3anus KoHTpoyisi B LMS

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

OOyuaromMMesi ¢, OTHOCSIIMMCS K KaTeropuu HWHBAIMJOB U JIML, C OrpaHMYCHHBIMU
BO3MOXKHOCTSIMM  3/I0pPOBbsl  YBEJIMUMBAETCS BpeMsi Ha IOATOTOBKY OTBETOB K 3auéry,
paspemaercsi MOATOTOBKAa K 3a4eTy C HCIOJb30BAaHMEM JIHMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

11.5.2. Meronuyeckue mMarepualbl, ONPEEIIAOIINe IPOLEAYPbl OLEHUBAHUS 3HAHUM,
YMEHUH, HABBIKOB W (WJIM) OIBITA JAEATEIBHOCTH, XapaKTEPHU3YIOMIHE ATarbl (HOPMUPOBAHHS
KOMITIETECHIIH.

IIpu npoBeneHUn MpoUenypbl OLEHUBAHUS PE3YyJIbTATOB OOYUYEHUs MHBAIMJOB M JIUI| C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs IPEAYCMAaTPUBAETCS MCIIOJIb30BAHUE TEXHUUYECKHX
CpEeACTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMA OCOOEHHOCTSIMH.

IIponenypa oneHMBaHUS PE3yJbTAaTOB OOYYEHMs] MHBAIMJOB U JIMI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI 110 TUCIMIIMHE TPEAyCMaTPHUBACT MPEAOCTaBICHHE WHPOPMALIUU B
dopmax, amanTHPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

- B Ie4aTHOM (hopMe yBEeJIIMYEHHBIM HIPU(TOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopMme ayanodaiina.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

- B IeYaTHOM opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

- B IeyaTtHou opme;

- B (hopMe DIEKTPOHHOTO JJOKYMEHTA;

- B (hopMme ayanodaiina.

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

IIpu mpoBeneHUH MPOLEAYpPHl OLEHUBAHUS PE3YIbTAaTOB OOyUEHHMsS MHBAJIHMJIOB U JIUI[ C
OTpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pOBbS IO JUCHUIUIMHE (MOJYINI0) 00ecreynBaeTcs
BBITTOJIHEHHUE CIIEAYIOIINX JOMOJHUTEIBHBIX TPeOOBaHUN B 3aBUCUMOCTH OT HHIMBHIYaJbHBIX
0COOEHHOCTEH, 00yJarOIUXCS:

1. MHCTPYKIHS IO TOPSIKY MPOBEICHHS IMPOIEAYPHl OICHUBAHUS TPEIOCTABISETCS B
nocTynHo ¢opme (ycTHO, B TNHCbMEHHOM (QopMe, YCTHO C HCHOJIb30BaHUEM YCIYT
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CypJIOTIEPEBOTUNKA);

2. noctymnHas popma npeoCcTaBIeHHs 3a1aHUi OIICHOYHBIX CPeACTB (B meyaTHoi (opme,
B IIEYaTHOH (opMe yBETUYEHHBIM IIPHUPTOM, B (OpME 3IEKTPOHHOTO JOKYMEHTA, 3a/JaHUs
3aYUTHIBAIOTCS ACCHCTEHTOM, 3a/IaHUS MPEIOCTABIISIOTCS C UCIIOJIb30BaHUEM CYPIONIEPEBO/IA);

3. mocrynHas ¢opma NpenoCTaBiIeHHUsS OTBETOB Ha 3ahaHus (MMCbMEHHO Ha Oymare,
Ha0Op OTBETOB Ha KOMITBIOTEPE, C HCIOIBb30BAaHUEM YCIYT ACCUCTEHTA, YCTHO).

[Tpu HEOOXOAUMOCTH ISl OOYUAOIIMXCS ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbS U
WHBAJIUIOB MPOIEIypa OLICHUBAHKS PE3yJbTaTOB OOyUEHHs 0 JUCHUIUIMHE (MOIYII0) MOKET
MPOBOAMTHCS B HECKOJIBKO ATATIOB.

[IpoBeaenue mpoiuenypsl OLIEHUBAHUS PE3YIbTATOB OOYYEHHUS HMHBAIMAOB M JHI[ C
OrpaHUYCHHBIMHU BO3MOKHOCTAMHA 300POBbA OOITYCKACTCA C HMCIIOJB30BAHUEM AWCTAHIIHOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH.

11.6. IlepeueHb OCHOBHO¥ U JOMOJHUTEIbHON Y4eOHOI TUTEPATYPBHI, HEO0OXOAUMOI 111
OCBOEHMS THCIUNIUHBI.

Jl11s ocBOeHMS AUCHMILTUHBI HHBAIMIAMH U JIUIIAMUA C OTPAHUYEHHBIMUA BO3MOXHOCTSMU
37I0POBBSI MPEIOCTABISAIOTCS OCHOBHAsT M JOMOJHUTEIbHAs Yy4yeOHas JuTeparypa B BHJIE
JIGKTPOHHOTO JOKyMeHTa B (oHIe OWOMMOTeKH W / WIH B 3JICKTPOHHO-OMOIMOTEUHBIX
cucTeMax. A TaKKe MPeIoCTaBISIOTCS OSCIIaTHO CIIeNUAIbHBIC YUeOHUKH U yUeOHBIE TOCOOHs,
HUHas yqe6Has[ JUTCPATypa U CIICHUAIIBHBIC TCXHUYCCKUC CPEACTBA O6yquH$[ KOJIJICKTUBHOT'O 1
WHIUBUIYaIbHOTO MOJIb30BAHUS, a TaKkKe yCIyTu CYpAOTIEpEBOTYUKOB u
TU(DIOCYPIOTIEPEBOTUUKOB.

11.7. MeToanyeckue yKazaHus A5 00y4alOLIMXCSl 10 OCBOCHUIO AU CHMIIJIMHBI

B ocBoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJIBIIIOE 3HAUEHUE MMEET MHJMBUYyalbHas padota. [lon nHauBuayanbHON paboToit
nozipazymeBaercs JiBe (GOpMbI B3aUMOJCHCTBHS C MpernojaBaTesieM: MHAWBHyallbHaAs ydueOHas
pabotra (KOHCyJabTalluM), T.€. JOTOJHUTEIHLHOE PAa3bsICHEHHWE YYEOHOro Marepuaia |
yriayOJeHHOe U3yyeHHe MaTepuaia ¢ TEMU 00y4YaroIIMMUCS, KOTOPhIE B 3TOM 3aUHTEPECOBAHBI,
U UHAMBHUIYyalbHas BOCHHTaTeslbHas pabora. VHAMBHIyanbHblE KOHCYJIbTAllMU MO MpPEAMETY
SBIISIIOTCSL  BaXHBIM  (DAaKTOPOM, CHOCOOCTBYIOUIMM  HMHIMBHIyaldu3allMd OOydyeHHs U
YCTQHOBJICHUIO BOCIMUTATEIbHOIO KOHTaKTa MEXIy INpenojaBareieM U 00ydarolumMcs
MHBAJIUAOM WM 00YyYaIOUIMMCS C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSL.

11.8. Onucanue MaTepUATbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON /Il OCYIIEeCTBJIEHHSA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

OcBoeHME TUCHMIUIMHBI WHBATHIAMH W JIMIAMH C OTPAHWYCHHBIMHA BO3MOXXHOCTSIMH
3JI0pOBbsI OCYIIECTBIISIETCS C MCIIOJIB30BAaHUEM CpPEICTB OOydeHHUs OOILEro M CrenUaJbHOro
Ha3HAYCHUS:

- JIGKIIMOHHAs ayAUTOpHUS - MYJIbTUMEIUHOE 000pya0BaHHe, MOOUIIBHBIN paJuoKIIace
(JUIZ CTYAEHTOB C HapyLIEHUSIMU CIyXa); HCTOYHUKM MUTAHUA JUIS WHIMBUAYAJTbHBIX
TEXHUYECKHUX CPEJICTB;

- ydeOHas ayAMTOpUsl UISI TPAKTUYSCKUX 3aHATHH (CEMHHApOB) MYJIbTUMEIUITHOE
00opyoBaHue, MOOMIIBHBIN paloKiIace (sl CTYAGHTOB C HAPYLIEHUSIMU CIIyXa);
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- yueOHasi ayAuTOpHUs IS CaMOCTOSITEIIbHOW pabOThI - CTaHAAPTHBIE pabodne MecTa C
MEePCOHAIbHBIMUA ~ KOMITBIOTEpPaMH; pabouee MeCTO C [MEepPCOHAIbHBIM KOMIIBIOTEPOM, C
MPOrpaMMOM  AKPAHHOTO JIOCTYIa, MPOTPAaMMON DJKPAHHOTO YBEIHUYCHUS H OpalIeBCKUM
JIUCIITIEEM JIJI CTYICHTOB C HAPYIICHUEM 3PEHUSI.

B xaxnmoit ayauropuu, rae oOy4yalOTCs HHBAIMIALI M JIMLIA C OrPaHUYECHHBIMU
BO3MOXXHOCTSIMU 3/10POBbS, IOJKHO OBITH MPEAYCMOTPEHO COOTBETCTBYIOIIEE KOJMYECTBO MECT
JUIsL 00YYaroIUXCs ¢ Y4ETOM OTpaHUYEHUI UX 37J0POBbSI.

XIl. JIACT U3BMEHEHUU

PII akTyaqiM3upoBaHa Ha 3acelaHuU Kadeapsl

Ilepevens nonmosTHeHUi U U3MEHEHN, Hara Homep IMoanuce
BHECEHHBIX B pa004y10 MporpaMmy NPOTOKOJIA 3aBeayouero
AUCHHUILIHHbBI 3aceJaHusA kadenpoii
Kadenpsl
B pabouyro mporpammy BHOCATCSI CIEIYIOIIHNE
WU3MEHEHUS
Lo ;
2 UT.J

WIH JeJaeTcs OTMETKa O HeIeNeco00pa3sHOCTH
BHECEHHUS KaKMX-TH0O H3MEHEHUNM Ha HJaHHBIHA
y4eOHBIN To/
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