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Paboyas nporpamma jucininesl «MMmyHonorus» paspaboraHa B COOTBETCTBHH C

®I'0OC BO no nanpasnernHio noarotoBkd (cnemuaibHoctH) 31.05.01 Jlewebroe nmeno,
yIBepKICHHEIM IpuKazoM Munucrepcrsa obpaszoBanus H Hayku Poccuiickoit ®@enmepamun Ne
988 ot «12» aBrycra 2020 r.

PaGouas nporpamMMa y4e0HOIM QUCIHIUIAHEL 0n00peHa Ha 3acelaHHH Kadeapsl
oT «20» mas 2024r. [Ipotokon Nel9

PaGouas nporpamma corjiacoBaHa:

1. upexrop HMB ITMY : W (B.P. Mycaesa)
2. Hawanmsauk YMY {/V H (I'.I".T'amkuen)
3.W.0. nekana — A (I".M.[lanraros)

Fe

3asenylommii kadeapoii — 1.6.1., npodeccop C.M. Omaposa ﬁhbﬂ =

Paszpaborunk (u) paboyeii nporpaMmsi:

1. Omaposa C.M. - n.6.1n., mpodeccop, 3aBemyromass Kadempoil MHKPOOHOIOTHH,

BHPYCOJIOTHH H HMMYHOJIOTHH / ) P
e

peterty

Penensenrni:

1. CampoB M.3. — a.M.H. npodeccop,
3aBeyromu kahenpoi
NaToJIOrH4ecKoi (PU3H0NOrHN

2. Kopxmacosa M.A. — K.M.H., 1oueHT Kadepsl
MHKPOOHO/IOrHH, BHPYCOIIOTHH H HMMYHOJIOTHH



I. HEJIb U 3AJAYU OCBOEHUSA JUCIHUITJIMHBbI
Heab: ¢dopMupoBanue y CTYACHTOB COBPEMEHHBIX MPEACTABICHUN O CTPOCHUH U

(GYHKIIMM WMMYHHOH CHCTEMBI, XapakTepe HMMYHOMATOJOTHH Yy TAIMEHTOB PAa3IMIHOTO
BO3pacTa, STHOJIOTHH, TATOTeHE3€, METOIaX KIMHHUYECKOW, HHCTPYMEHTAILHOM U JIa00paToOpHOM
TUAarHOCTHKH, a TaKKe JICYCHUH M MNPOPUIAKTHKE HWMMYHOACPHUIIUTHBIX COCTOSHHA U
aJIepronaToIoTuu.

3agaun:

- (hopMupoBaHKe 3HaHUH O CTPYKType U (PYHKIIMM UMMYHHOMN CHCTEMBI YEI0BEKa, €€
BO3PACTHBIX OCOOEHHOCTSX, KJIIETOYHO-MOJIEKYJIIPHBIX MEXaHU3MaX Pa3BUTUSA U
(YHKLMOHUPOBAHUS UIMMYHHOM CUCTEMBbI, OCHOBHBIX 3Talax, TUIAX, FCHETUYECKOM KOHTPOJIe
UMMYHHOI'O OTBETa, METOJJaX UMMYHOAHArHOCTHKHY;

- ¢dopmHpoOBaHUE 3HAHUN U YMEHHUH TI0 IPUMEHEHHUIO U OI[CHKE PEe3yIbTaTOB
71a00paTOPHBIX METOI0B HCCIEIOBAHUS P HIMMYHOAC(PHUIIUTHBIX COCTOSIHHUSX, aJUIEPTHIECKUX
U JIPYTUX HIMMYHOOITOCPEIOBAaHHBIX 3a00JICeBaHNUSAX;

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

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

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

- (hopMupoBaHKE 3HAHUI O TPAHCIUTAHTAIIMOHHOM HMMYHHTETE, PUHIIUTIAX oa0opa
JIOHOpA M PELUITUEHTA, PEAKIIHIX OTTOPKEHUS TPAHCIUIAHTATA.

- (hopMupoBaHKE 3HAHUI O TOJIIEPAHTHOCTH U AyTOUMMYHHUTETE.

- (hopMupOBaHME 3HAHUI O MPOTUBOOIYX0JIEBOM UMMYHUTETE.

. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE
®opMupyemMble B IpoLecce H3YYEHHs TUCIHIIMHBI KOMIIETeH MU

Kon n HaumeHoBaHue KOMIeTeHIIHH Koa n nHaumMeHoBaHUe HHAUKATOPA
(nJm ee 4acTm) AOCTHKEHHUS] KOMIIETEHIUU

Oowenpogeccuonanvnovie komnemenyuu (OIIK)

OIIK-5 Cmocoben onenuBath Mopdo- | M/I-1 OIIK-5 OnenuBaer Mopdo-
(GyHKIIMOHATIbHBIE, ¢uznonornyeckue | pyHKUHOHANBHBIE, IIPOLIECCHI pu
COCTOSIHUSL M TaTOJIOTHYECKUE TMPOLECCHl B | (PU3UOJOTHUECKUX COCTOSHUSAX
OpraHM3Me  uejoBeKa JUIsl  pelIeHHus
npodecCHOHATBHBIX 33a4

3HaTh: CHCTEMATHKY, KIacCH(UKAIUIO, CTPOCHHE, (DU3MOJIOTHIO, TEHETHKY HWMMYHHOMN
CHCTEMBI; OCHOBHBIE 3aKOHOMEPHOCTH M MEXaHU3Mbl Pa3BUTHA MMMYHHOI'O OTBETa, POJb
BPOXKJIEHHOTO W TPUOOPETEHHOTO MMMYHHTETa B (PH3UOJOTHYECKHMX MMMYHHBIX PEaKIIHSIX,
OyTH pealu3allid HMMYHHOI'O OTBETa B OpraHM3Me 4YelloBeKa BHE IaTOJOTHYECKUX
COCTOSHUM;  BIMSHME  cHelupUYEecCKMX U Hecneuuuueckux  (QakTopoB  Ha
MOp(HO(DYHKITMOHATTLHOE DPAa3BUTHE W (PU3UOIOTUYECKHE TMPOIECCHl MMMYHHOW CHUCTEMBI
OpraHu3Ma 4ejoBeKa B pa3HbIE BO3PACTHBIC TEPHO/IBI.

yMeTh: BBUIIBJIATH U aHAIM3UPOBATH 3aKOHOMEPHOCTH IOKa3aTeleil MMMYHHOTO CTaryca B
HOpPME B pa3JIMYHBIX BO3PACTHBIX TpyNNax; MPOBOJUTH HMMYHONPO(DUIAKTHUYECKHE




MEpOTPHUATHS CPEU HACEIECHHS C IeNIBI0 CO3/IaHHsI aKTUBHOTO TPUOOPETEHHOTO UMMYHHTETA,
BJIa/JleTh: 3HAHUSMHU B 00JIaCTH UMMYHOJIOTHH, MOJIEKYJIIPHOM U KJIETOYHOW UMMYHOJIOTUU 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-
(yHKIIMOHATILHBIE, 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 (GaxTopoB Ha MOPPODYHKIMOHAIEHOE COCTOSIHHE W IaTOJOTHYECKHUE
IPOLIECCHl UMMYHHOM CHCTEMBI OpraHu3Ma 4eJI0BeKa B Pa3HbIe BO3PACTHBIC 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 TMArHOCTHKE MH()EKIIMOHHBIX 3a00JIEBaHUH.

I1l. MECTO JUCLUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI' PAMMBbI

Hucuunnuna «MMyHOIIOTHS» OTHOCUTCS K oOs3atenbHOM yactu b1.0.25 cornmacHo
yuebHOMY miiany crienuanbHocty 31.05.01 JleueOnoe nerno.

[IpeamecTByomuMi, Ha KOTOPBIX HEMOCPEACTBEHHO Oa3upyeTcss JUCIUIUIMHA
«MmmyHonorusi», sBisitoress  «Mcropus  Menuuuubey, <«JlatmHCkuM  g3b1k», «buonorus,
9KoJoTUsA»,  «lucTroynorusi, AMOPHOJOTHSA,  LHUTOJOTUA»,  «bUoNOrMYecKas  XUMHS»,
«Dapmaxkonorus», «IlaTomorndyeckas GuU3NONOTHS.

Jucuunnuna «IMMyHOJIOTHSI» SIBIIIETCS. OCHOBOIOJIATAOIIEN JUIsl U3YUYEHHS CIIETYIOLIUX
mucturinH: «Knuaudeckass UMMYHOJIOTHS», «OOIIECTBEHHOE 3/I0POBbE M 3/IPAaBOOXPAaHEHUEY,
«Boennas ruruena», «KnuHudeckas mnabopaTopHas JUarHocTHKa», «OOIas TUTHEHa,
COIMATbHO-TUTHEHUYECKUH MOHUTOPUHTY, «H(DEKIIMOHHBIE 00JIe3HU, MTApa3UTOIOTHSI.

OcBoeHne KOMIETEHIIMA B TMpOIECCe W3YYEHUs JUCHHMIUIMHBI  CIIOCOOCTBYET
(GOpMHUPOBAHUIO 3HAHWW, YMEHUM W HABBIKOB, IMO3BOJSIONIMX OCYIIECTBISITH d(PPEKTUBHYIO
paboTy Mo peanu3anuu CISAYIOIINX TUTIOB 3a/1a4 TPOPECCHOHAIIBHON e TENHPHOCTH:

MeauuuHcKasi 1eITeJIbHOCTD:

- TpeaynpexIeHIe BO3HUKHOBEHUS 3a00JIeBaHUN Cpe/ld HACEICHUS ITYyTEM MPOBEICHUS
MpPOQUTAKTUIECKUX U TPOTHBOIUIEMHUYECKUX MEPOTIPUITHU;

- TMarHOCTHKA 3a00JI€BaHUN U MAaTOJIOTHYECKUX COCTOSHUM;

- y4acTHe B OKa3aHUM CKOPOW MEIUIIMHCKON TIOMOIIM JEeTSAM TIPH COCTOSHHSX,
TPEOYIOIMMX CPOUYHOTO METUITMHCKOTO BMEIIATEIIbCTRA,;

Hay4yHo-ucciieqoBaresbckas:

- aHAJIW3 HAYYHOH JIUTEpaTypbl U OPHUIIMATBHBIX CTATUCTUYECKUX 0030pOB, ydacTHe B
MPOBEICHUH CTATHCTHYECKOTO aHAJIN3a M MyOIMYHOE TTPEICTABICHHUE MTOTYyYEHHBIX PE3YyIbTaTOB;

- y4acTH€ B PEIICHUHM OTIEIbHBIX HAY4YHO-HUCCIEAOBATEIbCKUX M HAYyYHO-TPUKIAJIHBIX
3a/1a4 B 00JaCTH 3[IpaBOOXPAHEHUS 110 TUATHOCTHKE, JICUCHUIO, MEIUIIMHCKONW peadMInTallui 1
npoQHIaKTHKE.



IV. OFBEM JIUCIHUILIMHBI ¥ BUJIbI YYUEBHOM 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 uncie:

Jlexmmm (JI) 14 14

[TpakTaeckue 3arstust (I13) 36 36

JlabopaTtopusie 3ansatus (JI3)

CamocrosiTesibHasi padoTa odyuawiuierocsi (CPO) 58 58

Buj mpomMexyTouHOU arTecTaluu (3a4er) 3a4€T 3a4eT

O0mas TpPya0eMKOCTh:

4acoB 108 108

3a4ETHBIX €IUHULI 3 3

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

Ne HaumenoBanue paznena Coneprxanue pasnena Kon
pasnena JTUCIUTLTAHBI KOHTPOJIHPYEMOI
KOMITETCHIIUH
(nnu ee yacTH)
1 2 3 4
1. NvmynuTer. Buabl [Ipeamer u 3amaun ummynonoruu. | UJ1-1 OIIK-5
HMMYHHTETA. Cas13p npeaMera c Ip.
JTCHUTITAHAMU. Ucropus
MMMYHOJIOTHH. Tepmun

«IMMYHHTET» (OT JIaT. Immunitas —
OCBOOOXKJEHHE  OT  uero-iuodo,
HETMPUKOCHOBEHHOCTb) TPHUMEHSIICS
y)K€ B  CpelAHHE BeKa IpHu
OCBOOOKICHUH, HanpuMmep,
KpECThsIH OT IIOJATe, a B HaIlle
BpeMs OH Halllel yNoTpeOiieHHe y
TUTUIOMAaTOB  (IUTUIOMaTHYECKUH
UMMYHHTET, T. €.
HENPUKOCHOBEHHOCTb ).

OcHoBHast ~ (QyHKIMST ~UMMYHHOH
CHCTEMBI — PacIlo3HaTh aHTHUTEH, T.
€. YCTaHOBUTb €ro TE€HETHYECKYIO
qyKEepPOTHOCTH, TCHETHYECKOe
OTINYNe oT COOCTBEHHBIX
AHTUTEHOB, U KOMIUIEKCOM PEaKIIHi
u MEXaHU3MOB, HPUCYITHX
MMMYHHOH CHCTEME, YCTPAHUTh €T0
BIIUSTHUE Ha Ouosornyeckue
IPOLIECCHI, IPOTEKAroINe B
OpraHu3Me, C LENbI0 COXPaHEHHS




romeocrasa, CTPYKTYpPHOH u
(byHKIIMOHATLHON IEIOCTHOCTH
OpraHum3Ma, a TaKKe COXPaHUTh
crienu(PUIecKyr0 IMaMsITh 00 STOM
aHTUTEHE, MHOTJa Ha BCIO KU3Hb.

B COBPEMEHHOM  IMTOHMMaHHUH
UMMYHOJIOTHSI — 3TO HE TOJBKO
HayKa, W3yd4arolias 3alluTy OT
MHQPEKIMOHHBIX 32a00JICBaHUH.
MIMMYHOJIOTHSI OTHOCHTCS K YHCITY

Pa3BCTBJICHHBIX HayK, UMECT
MHO>KECTBO HarnpaBJICHUN u
pa3zenos, c(OpMUPOBABILNXCS

NPAaKTHYECKH B CAMOCTOSTEIIBHBIC
JTUCIUTUTMHBI, OXBaTHIBAIOUINE KaK
TeopeTHueckue, QyHIaMeHTalIbHBbIE,
Tak W  NOpoUIAKTHYECKHE U
KIIMHUYECKHE poOIEMBI
METUIHHBIL: BaKI[HOJIOTHS,
aJUIEPTOJIOTHSI, WMMYHOOHKOJIOTHS,
UMMYHOIIATOJOTUSl, WMMYHOJIOTHSI

PETPOyKIHH,
TPaHCIUIaHTAllMOHHAS
UMMYHOJIOTHS,
UMMYHO(apMaKoIorus,
KIIMHUYECKass M JKOJIOruyeckas
UMMYHOJIOTHSL.

Bunbl uMMyHHUTETA ClIEIyIOLIHE.

1. HacneacTBeHHBIH UMMYHUTET
(BpOXKIIEHHBIM,  WJIM  BHJIOBOM)
0oOHapyKUBaeTCs yKe npu
POXKJICHUH 51 ABJISIETCS
T€HOTUIIMYECKUM IIPU3HAKOM,
KOTOPBIN repenaercs o
HacneactBy. OH  MoXeT  ObITh
BHJIOBBIM U UHIVBUYAJIbHBIM.
Bunosoii AMMYHHUTET —
HEBOCIIPUMMYHUBOCTh OJHOTO BHAA
JKUBOTHBIX  WIH  4YeJIOBeKa K
MHUKPOOpPraHW3MaM, BBI3bIBAIOIIAM
3aboseBaHuss y Jpyrux BuaoB. OH
T€HETUYECKH JIETEPMUHUPOBAH ¥y
YyeJIoBeKa KaKk  OMOJIOTHYECKOTro
BHJA, T. €. 4YeJIOBEK He OoJeeT
300HO3HBIMH 3200JIEBAaHUSIMHU.

2. IlpnoOpeTeHHBIM UMMYHHUTETOM

Ha3bIBAIOT TaKyo
HEBOCIIPHMMYHBOCTh  OpraHu3Ma
4esloBeKa K MH(PEKITUOHHBIM

areHram, Kortopas (opmupyercs B
Mpolecce €ro MWHIAUBUIYAIBHOIO
pa3BUTHUS U XapaKTepU3yeTcs




cTporoii  crenuduuHocThio. OH
BCer/la  HMHIMBHIYaJIbHBIH,  HE
nepefaeTcss IO  HACIEACTBY, W
MOXET OBITh ECTECTBEHHBIM H

HCKYCCTBEHHBIM.
HckyccTBeHHBIN  MPUOOpPETEHHBIN
UMMYHUTET BO3HUKAET pu
WMMYHHU3AIUU (BaKIIMHALIVH).
HckyccTBeHHBIN MMMYHUTET

MOXHO  CO3[aBaTb AaKTUBHO W
NaCCUBHO. AKTHUBHBIN (popMupyercs

BBEJICHUEM AHTUI€HHBIX
[IpenapaToB, BaKIMH, aHATOKCUHOB.
[TaccuBHBIH UMMYHUTET

dbopMupyeTCcsi BBEICHHUEM TOTOBBIX
CBIBOPOTOK U HMMMYHOTJIOOYIUHOB,
T. €. TOTOBBIX aHTHTEIL.

K Hecnemuduveckum Qaxropam
3auUThl  (BUJIOBOM  MMMYHUTET)
OTHOCSITCSI:

MeXaHH4YecKkue  (aHaTOMHYECKHE:
KOXa W CJIHM3UCTBIC JBIXaTeIbHBIX
MyTeH, KEITYT0YHO-KUIIIEYHOTO
TpaKTa, MEpLATEIbHBIN SUTENNN U
CIM3b  JIBIXaTENBbHOTO  TPakTa),
OapbepHas (QyHKIUA JTUMQPOY3IIOB;

HOpMaJlbHast MHUKpoQIopa
opranusMa;  (U3HKO-XUMHUYECKUE
(pepmeHTBI, B TEpBYIO OuEpElb,
XKKT; peakuus CpEIpI;
OpraHMYecKue KHUCIOTHI M JIp.),
oOecrneynBaroIye JECTPYKIHUIO
aAHTUT'€HOB; Hecnenupuyeckas

MMMYHOOHOJIOTHYECKast 3aIlNTA,
OCYIIECTBIIsIEMAast HOpPMaJIbHBIMU

UMMYHHBIMH KJIETKaMU u
ryMOpaIbHBIMU KOMIIOHEHTaMU
(parounTos, HOpMAITbHBIE KUJUIECPHI,
cucrTema KOMIUJIEMEHTA,
BOCIIAJICHUE, uHTepdEpoH,

MHTUOUTOPHI CBEPTHIBAHUS KpPOBH,
(buOpPOHEKTHH, JTUXOpPAJKa, TJIaBHAs
CUCTEMA TUCTOCOBMECTUMOCTH).

K  cnemuduueckum  daxropam
(mprOOpeTEeHHBIH UMMYHHUTET)
OTHOCSITCSI: aHTUTEN000pa30BaHMUE;
UMMYHHBIH (aronuro3 1 KWuiepHas
(GYHKIMSI MMMYHHBIX Makpo(haros u
TUMQOIIUTOB;
TUIEepYyBCTBUTEIHHOCTD
HEMEJIEHHOTO THUIIA;
THIepYYBCTBUTEIHHOCTD




3aMCIJICHHOI'O THIIA,

UMMYHOJIOTHYECKas namsITh;
UMMYHOJIOTHYECKast
TOJICPAHTHOCTb.

W te, u npyrue ¢GakToOpbl 3allUTHI
(GYHKIHOHUPYIOT BO
B3aMIMOJICICTBUM ¥ COCTAaBIISIOT
SIUHYIO cucTeMy 3alUThI

opraHnu3Ma OT aHTHUI'CHOB. HpI/I 3TOM
OHH MOTYT BKJIFOYAThCS B IPOLECC
34U Thl HC OAHOBPCMCHHO U HC BCC
cpasy. B 3aBucumocTH 0OT Xapakrepa
AHTHUI'CHHOI'O BO3I[CI710TBPI$I
BEIYIIUMH MOTYT OBITh OJHA WU
HECKOJIBKO (hopM pearnpoBaHusi.

HNmmyHHas cucrema.
NMMyHOKOMIIETEHTHBIE
KJIETKH.

NmmyHHast cucrema -
COBOKYIIHOCTb OpraHOB, TKaHEU H
KIJIETOK, o0eceuynBaroInX
KJIETOYHO-TEHETUYECKOE

ITIOCTOSIHCTBO OpraHusma.
NMMmyHHass  cucrtemMa  4eloBEKa
obecneyuBaeT crenupuIecKyro

3alIUTYy OpraHu3Ma OT T'€HETUYECKU
YYy>KE€POJHBIX MOJIEKYJI U KIETOK, B
TOM 4YHCJIe UHPEKIIMOHHBIX areHTOB
— Oakrtepuii, BHUpPYCOB, TI'puUOOB,
IIPOCTEUIINX.

[TpuHIUIIBL aHTUT'€HHOU
(reHeTHYECKOM) YUCTOTHI
OCHOBBIBAIOTCS Ha Pacro3HABAHHUU
«CBOETO  —  YYXKOro» W B
3HAUYUTEbHON CTENEHU
00YCJIOBJIGHBI CHCTEMOW TE€HOB H
[JIMKONPOTEUZ0B  (IMIPOJYKTOB  MX
AKCIIPECCUN) — [JIABHBIM
KOMILUIEKCOM THCTOCOBMECTUMOCTH
(MHC), 'y d4enoBeka  4acTo
Ha3bIBa€MOM CHUCTEMOI HLA
(human leukocyte antigens).
IlenTpanpHbie U mnepudepuyeckue
OpraHbl UMMYHHOU CUCTEMBbI

I{enTpanbHbIC (nepBUYHBIE):
KOCTHBIH MO3I — KpPOBETBOPHBII
OpraH, BWJIOYKOBas JKeje3a HWITH
TUMYC, aumpounaHas TKaHb
KAIICYHUKA  SIBJSIFOTCS  MECTaMH
TG hepeHITMPOBKU HOMYJISIIUN
TUM(OIIUTOB.

[Tepudepuyeckue (BTOpUYHBIE):
celie3eHKa, JMMGaTHYECKUE Y3IIbl,
MUH/IQIUHBI, CKOTUICHUS

auM(OUTHON TKaHU B COOCTBEHHOM

WJI-1 OTIK-5




cioe CIM3UCTBIX o0oItouek
KHILIEYHOT O THIIA
(accouunpoBaHHasg C KHUILIEYHUKOM
u Oponxamu ImMQouIHAsS TKAHb)
OpraHbl HMMMYHHUTETA 3aCEIIIOTCS
B- u T-nmumdonmramu u3
[EHTPATbHBIX OPraHOB HMMYHHOM
CHUCTEMBbI; TOCJ€  KOHTaKTa C
QHTHTEHOM B  OTHUX  OpraHax

JTUMQOLUTHI BKJIFOYAKOTCS B
PELUPKYIISALUIO.
KneTku-npeaiecTBeHHUKH
MMMYHOKOMITETEHTHBIX KJIETOK

IPOAYLMPYIOTCS KOCTHBIM MO3TOM.
HekoTopple NOTOMKH CTBOJOBBIX
KJIETOK CTAaHOBSTCS JUMpOIUTaMu.
JlumdonuTel mOapPa3IENAIOT HA 1BA
xiacca— T u B.

B koctHOM Mo3re co3peBaroT
KJIETKU-TIPEIIIECTBEHHUKH ISt
pas3InYHbIX MO B-
TUMQOIUTOB U Makpo(daros, B HEM
POTEKAOT crienupuyeckue
UMMYHHbIE peakuuu. OH CIIyKUT
OCHOBHBIM UCTOYHUKOM
CBIBOPOTOUYHBIX
UMMYHOIJIOOYIMHOB. Y MITHI]
He3penble B-KIIETKM MUTPHPYIOT B
cyMKky (Oypcy) ®Pabpuumyca, rae
JIOCTUTAIOT 3PEJIOCTH.

Cenesenka 3acenseTcs
auMoLUTaMU B MO3/THEM
SMOPHOHAILHOM NEepUoJe U Mocie
poxnenus. B Oenoit  mynbre
UMEIOTCS ~ THUMYC3aBHCHMBIE  H
TUMYCHE3aBUCUMbIE 30HBI, KOTOpbIE
zacenstores T-B-nmumdonuramu.
3pensie  B- u  T-nmumdouutst
3aCeNSI0T nepugepudeckue
TUM(OY3IIBI. JlumponuTter
MOCTYMAIOT B TUM(aTUYECKHE Y3IIbI
mo addepeHTHBIM THMPATHYECKUM

cocyZaM. ITepemerienune
TuM(OIIUTOB  MEXIy  TKaHIMH,
KPOBEHOCHBIM pyciioMm u
auMdoy3IaMu TI03BOJISIET aHTUTEH-
9yBCTBUTEIHHBIM KJIETKaM
0oOHapyXHUBaTh aHTHUTEH u

CKAaIIUBaThCsl B TE€X MeECTax, IJIe
MPOMCXOJUT UMMYHHAsl peakius, a
pacnpocTpaHEHUE 10 OpraHu3zMy
KJIETOK MaMsTH W HUX TOTOMKOB




Mo3BOJISIET JTUMGOUIHON CHUCTEME
OpraHu30BaTh T'€HEPAIM30BaHHBIH
MMMYHHBIN OTBET.

Jlumpouuter  UMEOT  00IIYIO
MOP(OJIOTHYECKYIO
XapaKTePUCTHKY, OJIHAaKO ux
¢bynkunu, nosepxnoctueie CD (ot
cluster differentiation) wmapxkepsl,
WHUBUTyaJIbHOE (KITOHATIBHOE)
MPOUCXOXKICHUE, PA3TINYHBbI.

[To wammuuio moBepxHOCcTHBIX CD
MapKepoB JTUMGOIUTHl Pa3AEIAIOT
Ha  (QYHKIIMOHAJIBHO  Pa3IMYHBIC
NOMYJSIIMK U CYONOMYJISIIIHH,
MpEeXKIE BCETO Ha T-
(TUMYyC3aBHUCHMBIE, IpOLIeAIINE
nepBUYHYI0 Au(QPEepeHIIMPOBKY B
tumyce) jaumbouutsl U B- (bursa-
3aBHCHMBIE, IPOIIEIIITHIe
co3peBanue B cymke @abpuimyca y
OTUI] WIM ero aHajorax y
MJICKOMUTAIOMUX — B KOCTHOM
Mo3re 'y uen) JuMpouuts.T-
TUMQOITUTHI

Jlokanu3amnus. T-mumbouuTs
BO3HUKAIOT B  AMOpPHOHAILHOM
TuMyce. B  mocTamMOproHAIBHOM
nepuojie mnocie co3peBaHus T-
TUMQOLHTE  paccensitoTcsi B T-
3aBUCUMBIX 30HAX MEepUQPEpHUUEeCKOM
TUMOUTHOM TKaHU
(mepuapTUKYISIpHO B O€Joi IylbIie
CENIE3eHKH U MapaKOPTHKAIbHBIX
30Hax TuM(}OY3II0B). [Tocne
CTUMYJISILINA (axTHBAITIM)
ONpEACICHHBIM  aHTUT€HOM  T-
TUMGOIHTHI TPEOOPa3OBHIBAIOTCS B
oonpiue TpanchopmupoBanabie T-
TUMQONHTEI, W3 KOTOPBIX 3aTeM
BO3HHUKAET HCIIOJTHUTEILHOE 3BEHO
T-kierok. @yHKINHU

T-nmumponuTs pPacno3HarT
IIPOLIECCUPOBAHHBIN u
MPEACTABICHHBIM Ha TOBEPXHOCTH
AHTUTCH-TIPEICTABISAIOIINX (A)
KJIETOK aHTUreH. OHM OTBEYaroT 3a
KJICTOYHBI UMMYHHUTET, UMMYHHBIE

peaknuu KJICTOYHOTO THUTIA.
OtnenpHbIE cyononyssinuu
MOMOTA0T B-nmumdonmuram

pearupoBatb  Ha  T-3aBUCUMBIE
AHTUIEHbl  BBHIPAOOTKOM  aHTHUTEN




(perynupyrot AKTUBHOCTb B-
KJICTOK). YyacTByIoT B
THIIEPYYBCTBUTEIILHOCTH
samemiienHoro (1V) tuma.
Ob6pa3zoBanue " CO3peBaHHe
MMMYHOKOMIIETEHTHBIX KJIIETOK
OCYILECTBIIICTCSI B  I[EHTPAJIbHBIX
opranax uMMmyHutera (mus T-
muM@oruToB — B THMyce). Kierku-
MpeIUIeCTBeHHUKU T-TuM(OIuTOB
MOIAJalT B TUMYC, rae npe-T-
KJICTKH (TUMOIIUTBI)  CO3PEBAIOT,
OpoaupepUupyroT U IPOXOIAT
mubdepeHIIMPOBKY Ha OTIEJIbHbBIE
cyOKJacchl B pe3ynbTare
B3aMMO/JICICTBUS c
AMHUTEIHATBHBIMA ¥ JICHIAPUTHBIMH
KJIETKAaMH CTPOMBI U BO3JCHCTBHS
TOPMOHOMNOJOOHBIX
TIOJTUTICTITHTHBIX ¢daxTopoB,
CEKPETHPYEMBIX  AMUTETHATEHBIMU
KJIETKaMH THMYCa (anbal-
TUMO3UH, TUMOIO3THUH, TUMYJIHH H
7p.).

ITpu Qg epeHIpoBKe T-
JTUMQPOLUTHI pHoOpeTaroT
olpeieIeHHbIH Ha0op MeMOpPaHHBIX
CD-mapkepoB. T-kieTku pa3aesnstor
Ha CyOIOMyJALNU B COOTBETCTBUH C
ux ¢yskmueir n npoduiem CD-
MapKepoB.

T-nmumponuTs pacro3HaroT
AHTUTEHbI C MOMOIIBIO JBYX THUIIOB
MeMOpaHHBIX TIIMKOMPOTENHOB — T-
KJIETOYHBIX PELIENTOPOB (CEMENCTBO
Ig-momo6ubIXx  Monekyn) u  CD3,
HEKOBAJICHTHO CBSI3aHHBIX MEX]Iy
coboit. 1x penenTopsl, B OTJIHYHE
OT aHTUTed M pelentopos B-
TUMGOLIMTOB,  HE  pACHO3HAIOT

CBOOOJTHO LUPKYJIUPYIOLIHE
AHTUTEHBI. Onu pacmo3HaT
MENTUIHBIE dbparMeHTHI,

MpeJCcTaBIsIeMble UM A-KJIeTKaMH
yepe3  KOMIUIEKC  YYXKEepPOJHBIX
BEIIECTB C  COOTBETCTBYIOIIMM
oemkom TJIaBHOM CUCTEMBI
TMCTOCOBMECTUMOCTH | U 2 Kitacca.
OcHoBHast ¢yHKIMA B-xnerok —
muddepeHnmanuss B pe3ynbTaTe
AHTUTEHHOM CTUMYJISIIIAH B
1a3MaTHYeCKHe KJIETKH,




OPOYIUPYIONIUE aHTUTENa, T.C.
s dexropHOE y4acThe B
TYMOPAaTbHBIX UMMYHHBIX
peakiusax. CylecTByeT HECKOJIBKO
noaTumnoB B-nmumdoruTos.
OO6pazoBanue B-kierok y 1mona
MPOUCXOAUT B MIEYCHU, B
JAIbHENUIIIEM — B KOCTHOM MO3T€.

AHTHIEHBI.
Knaccupuxanmus.
CBoiicTBa.

AHTHUT€HBI o0nanmator panom
XapaKTepHBIX CBOICTB:
AHTUTEHHOCTBIO, CIEUU(PUIHOCTHIO
1 UMMYHOT€HHOCTBIO.

AHTUTEHaMH MOTYT ObITh Oe€lKw,
MoJIMcaxapuibl HM  HYKJICHHOBBIC
KHACIOTHl B KOMOHWHALIUM MEXIY
cOo00M WX NUIuaaMu. AHTATEHAMU
ABIIAIOTCS ~ JIIOOBIE  CTPYKTYpBI,
HECylIie MPU3HAKH T'€HETUYECKOM
Yy»KEPOJAHOCTH U PACIIO3HABAEMbIE
B OTOM KauecTBE HMMMYHHOU

CHCTEMOM. HauOomnbmeit
UMMYHOTEHHOCTBIO 00J1a1aX0T
6GJIKOBI>IC AHTUI'CHBI, B TOM 4YHCJIC
OaKkTepHaIbHbIC JK30TOKCHUHBI,

BHpYCHasi HEMpaMUHUA3a.

MHoroo0pa3ue NOHATUS «AaHTUTECH).
AHTHTEHBI pa3JelieHbl Ha MOJHBIE
(MIMMYHOTEHHBIE), BCeraa
NPOSIBIISIIONINE UMMYHOTCHHBIE H
aHTUT€HHbIE CBOWCTBA, U HEIOJIHbIE

(ranTeHsl), HE CIIOCOOHbIE
CaMOCTOSITENIbHO BBI3bIBATh
MMMYHHBIN OTBET.

["anTeHsl o0najaroT
AHTUT€HHOCTBIO, 4TO
00yCIIOBIMBAET UX CHEIU(PUUYHOCTD,
CHOCOOHOCTh n30MpaTeNbHO

B3aWMOJICHICTBOBATh C AaHTUTEIAMH
WIA perentopamu  JUM(OIMTOB,
OTIPE eI ThCS
UMMYHOJIOTHUECKUMH  PEaKLUSIMHU.
INanrensl MOT'YT CTaTh
UMMYHOT€HHBIMU TIPU CBSI3bIBAHHUH
C  HWMMYHOTEHHBIM  HOCHUTEJIEM
(manpumep, Oenxom), T.€.
CTaHOBSITCS MTOJTHBIMHU.

3a  cmeuuUUHOCTH  AHTUTEHA
OTBEYaeT TramTeHHas YacTh, 3a
MMMYHOT€HHOCTb — HOCUTEJNb (Jare
0eIoK).

MIMMYHOT€HHOCTb 3aBHCUT OT psla
OpuYrH  (MOJIGKYJISIPHOM  Macchl,

1JI-1 OIIK-5
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MOABUXKHOCTU MOJICKYJI AHTUTICHA,
(GOPMBIL, CTPYKTYpBI, CHOCOOHOCTH K
U3MEHEHHIO). Cy1ecTBeHHOE
3HAYEHHE UMeeT CTENEHb
reTePOreHHOCTH  aHTUTEHA, T.C.
qy)KEpPOIHOCTh JJISI JAaHHOTO BHJA

(Makpoopranusma), CTEIEHU
HBOJIFOLIMOHHOM JUBEPreHIINH
MOJIEKYII, YHUKaJIBbHOCTH u
HEOOBIYHOCTH CTPYKTYPBHIL.
UyxxepoaHoCTh OIIpEeIEISIETCS
TaKXK€  MOJICKYJISIPHOM  Maccom,
pa3Mepamu u CTpPOEHUEM
ouononumepa, — ero
MaKpOMOJIEKYJISIPHOCTHIO u

JKECTKOCTBIO CTPYKTYPBI.
AHTUTEHHOCT, OEJIKOB  SIBIIAETCS
MPOSIBIICHUEM HX UYKEPOJHOCTH, a
ee CcrnenupuIHOCTh 3aBUCUT OT
AMHUHOKHCJIOTHOM

MOCIIE0BATEIbHOCTH OeNKOoB,
BTOPUYHOMU, TPETUYHOU u
YeTBEPTHYHONH (T.e. OT OOIIeH
KOH(pOpMauu 0eKoBOM
MOJIEKYJIbI) CTPYKTYDBI, oT
MTOBEPXHOCTHO PacIoIOKEHHBIX
JIeTEPMUHAHTHBIX rpynmn u
KOHIIEBBIX AMHHOKHUCIIOTHBIX

octatkoB. KomnounHoe cocrosiHue
U PacTBOPUMOCTb — 00si3aTeIbHbIE
CBOMCTBA aHTUT'E€HOB.

CrnenupuaHOCTD AHTUT€HOB
3aBHCUT OT OCOOBIX Y4YacTKOB
MOJIEKYJ O€JKOB M IOJIMCaXapuioB,
Ha3bIBAEMBIX 3MHUTONAMU. JMUTOMBI
WU aHTUTCHHBIC JCTCPMHUHAHTHI —
dbparMeHTBl MOJIEKYNl aHTUTEHA,
BBI3BIBAIONINE WMMYHHBIN OTBET H

OIIPEIEIAIOIINE ero
Crenu(PUIHOCTb. AHTHUTEHHBIE
JIETEPMHUHAHTHI M30UpaTenbHO

pearupyroT C aHTUTEJIaMH WJIU
AHTUT€H-PACIIO3HAIOIMMHI
peuenTopamMu KIETKU.

ONUTONBI  KAYE€CTBEHHO  MOTYT
OTJIMYaThCA, K KaXJIOMy MOTYT
00pa3oBBIBATHCS «CBOMY aHTHTENA.
AHTHTEHBI, coJepKallhue  OJHY

AHTUTCHHYIO JNETCPMUHAHTY,
Ha3bIBAIOT MOHOBAJIEHTHBIMU, — DAL
SIUTONOB —  IIOJUBAJICHTHBIMHU.

[TonuMepHbIEe aHTUTE€HBI COEPKAT B
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OO0JIBIIIOM KOJIMYECTBE HACHTHUYHBIC
snuronsl (paaremmunsl, JIIIC).
OCHOBHBIC  THINBI  AHTUTCHHOM
crienuGpuIHOCTH (3aBHCAT oT
CHenu(pUIHOCTH STUTOIIOB).

1. BunoBas - xapaktepHa UIs
BceX oco0eil ogHoro Buaa (oOurue
SIUTOIIBI).

2. I'pynnoBas — BHyTpu BHIa
(M30aHTHTCHBI, KOTOpBIC
XapaKTepHBI ISt OTIENBHBIX
rpymm). [Ipumep — rpymmbl KpoBU

(ABO u np.).

3. I'eTepocnenuduaHOCTH -
HAIAYWE  OOIMX  AHTUTCHHBIX
JNETePMUHAHTY OpPraHHU3MOB
Pa3INYHBIX TaKCOHOMHYECKUX
rpyni.  VMMeroTcss  mepekpecTHo-
pearupyrouue AQHTHUTE€HBI y
OaxkTepuit " TKaHEu
MaKpOOpraHusma. a) AHTUTEH
dopcmana - TUMUYHBIN

MePEeKPECTHO-Pearupyomui
AQHTHTEH, BBISBICH B JPUTPOIUTAX
KOIIEK, Cco0ak, OBEI, IIOYKE
MOpcKoit cBuHKH; 0) Rh-cucrema
SpUTPOIUTOB. Y denoBeka Rh-
AQHTUTCHBI arTIIOTHHHPYIOT
aHTHUTENa K JPUTPOIUTaM 00€3bsH
Macacus rhesus, T.e. sBuAIOTCA
MEPEKPECTHBIMU; B) HU3BECTHBI
o0mTie aHTUTCHHBIC JTETCPMHUHAHTHI
SPUTPOLIUTOB YEIOBEKA W TMAOUKH
9yMbI, BUPYCOB OCIIBI U TPHIINA; T)
eme mnpumep — Oermok A
CTPENTOKOKKA W TKAaHW MHOKapja
(KJTamaHHBIN anmapar).
4, CramguocnennuaHOCTb.
HMeroTcss aHTUTEHBI, XapaKTepHBIE
s OIPEIEIIEHHBIX cTagni
pa3BUTHSA, CBSI3aHHBIC c
Mop(horeHe3om. Anboda-
deTonpoTenH  XapakTepeH s
SMOpPUOHANILHOTO Pa3BUTHS, CHHTE3
BO B3POCJIOM COCTOSSHUH PE3KO
VBEJIMUMBACTCS  TIPU  PAKOBBIX
3a00JICBaHUSAX TICYCHH.
XKryrtuxossie, HJTH H-Ar,
JOKAIM3YIOTCI B JIOKOMOTOPHOM
anmapare OakTepuil — UX KIyTHKax.
OHH TIpeCTaBISIIOT COO0M AMUTOMBI
COKPaTUTEIHHOTO Oenka —
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¢bnarennmuua.  Ilpu  HarpeBaHuu
dbnarennux JeHaTypHUpYyeT
(TepmonabunpHbIi), 1 H-Ar Tepser
cBoto crneuupuynoctb. DeHon He
JIEUCTBYET Ha 3TOT AT.
Comarnueckuii, miin O-Ar, CBsA3aH C
KJICTOYHOM CTeHKOH Oaktepuii. Ero
OCHOBY COCTaBJISIET JITIC,
TEPMOCTA0MJICH — HE pa3pyIIaeTcs
IpU ATUTENbHOM Kunistuenuu (y I'p—
Oaktepuii cneun(puIHOCTh
ompezensercs  JAe30Kcucaxapamu
nonucaxapugos JIIIC). Opnaxo
COMaTHYEeCKUi  Ar  MOABEPKEH
JICVCTBUIO aNbICTUIOB
(dbopmanuna), CITUPTOB,
HapYIIAOIIUX €r0 CTPYKTYPY.

Ecin MIPOUMMYHHU3UPOBATH
JKUBOTHOE JKUBBIMH OaKTepUsMHU,
UMEIOIIMMH  JKTYTHKHA, TO OyayT

BBIPa0aTHIBATHCS AT,
HaIpaBJICHHBIC OJIHOBPEMEHHO
npotuB O- u H-Ar. Baenenue
MIPOKUTISTYEHHOMN KYJIBTYpbI

ctumyinupyer Ouocunre3 AT k
comaruueckomy O-Ar. Kynbrypa
Oaktepuii, oOpaboTaHHast (eHOIOM,
BbI30BeT 0OpazoBanue AT TONbKO K
JKTYTUKOBBIM AT. Jlunug A (BXoauT
B COCTaB KIJIETOYHOW CTEHKH I['p—
OakTepuit) — reTepoauMep;
COJIEP’KUT TIIIOKO3aMHH U JKHPHBIE
kucinoTel. OH 005a7aeT CUIIBHOM
aZIbIOBaHTHOW,  HecnenupuyecKon
MMMYHOCTUMYJIUPYIOLIEN
AKTUBHOCTHIO U TOKCUYHOCTBIO.
AHTUTEHBl THCTOCOBMECTUMOCTH.
[Tpu nepecajKax OpTaHOB
BO3HUKAET npobiema
COBMECTHUMOCTH TKaHEH, CBA3aHHAs
CO CTENEHBID MX TIE€HETHYECKOIO
POJICTBA, PEAKUUSMU OTTOPKEHUS
qyKEPOAHBIX AJIJIOTEHHBIX u
KCEHOTE€HHBIX TPaHCIUIaHTAaTOB, T.€.
npobieMaMu
TPaHCIUIAHTAI[HOHHOTO
uMMmyHuTera.  CymecTByeT — psj
TKAHEBbIX QHTUTCHOB.
TpaHcIIaHTallMOHHBIE AaHTUTE€HBI BO
MHOT'OM ONPEACIAIOT
MHIUBUAYAIBHYIO AHTUT€HHYIO
crienuGUIHOCTh opraHusma.
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Cucrema HLA - »3T0 cHcrema
CHJIBHBIX AHTUI'€HOB. Crextp
mosiekyn MHC yHukanen g
opraHusma, 4YTO OINpEIEISIET €ro

OHMOJIOTUYECKYIO
UHIUBUIYAIbHOCTh M [O3BOJISAET
pasinyaTh «IyXKOE -
HECOBMECTHMOR.

CeMb  TEHETHMYECKHUX  JIOKYCOB
CUCTEMBI pa3/ieJIeHbl Ha TPU KJiacca.
I'ensl IIEpBOro KJjiacca
KOHTPOJIM3YIOT CHUHTE3 AaHTUICHOB
Kiacca 1, ompenensoT TKAHEBBIC

AQHTUTE€HBI u KOHTPOJIUPYIOT
TUCTOCOBMEC-TUMOCTb.  AHTUTEHBI
KJlacca 1 OTIPEeISAIOT
WHIUBUTYAJIbHYIO AHTUTECHHYIO
Crenu(PpUIHOCTb, OHU
MPEJICTABIISIIOT JI00BIEC Yy>KEPOTHBIC
AHTUTCHBI T-uuTOTOKCHUUECKUM

auMdonuTam. AHTUTEHBI Kiacca 1
MPEACTABICHHl HA  TMOBEPXHOCTH
BCEX  SAIPOCOACPKAIIUX  KJIETOK.
Monekynst  MHC  kmacca 1
B3aWMOJICUCTBYIOT C  MOJIEKYJIOU
CDs, HKCIPECCHPYEMOM Ha
MeMOpaHe MPEAIIECTBEHHUKOB
IIMTOTOKCUYECKHX TUM(DOIIUTOB
(«CD» — claster difference).

I'eHnr MHC Kjacca 2
KOHTPOJIUPYIOT aHTUTEHbI Kilacca 2.
OHM  KOHTPOJUPYIOT OTBET K

TUMYC3aBUCHUMBIM aHTUTEHaM.
AHTUTEHBI KJjlacca 2
HKCIPECCUPOBAHBI

[PEUMYIIECTBEHHO Ha MeMOpaHe
MMMYHOKOMIETEHTHBIX KJIETOK
(npexne Bcero makpodaroB u B-
JTUMQOIUTOB, YaCTHUYHO-

AKTUBUPOBAHHBIX T -THMQOITUTOB).
K aT0if e rpymnmne reHoB (TouHee —
obnactu HLA-D) oTtHocsaTcsa Takxke
TeHbl IT -CHJIbI UIMMYHHOTO OTBETa
U reHsl [S-Cynpeccuu MMMYHHOTO
orBera. Anturensi MHC knacca 2
obecreunBaroT B3aUMO/ICHCTBHE
Mexnay  Makpodaramu U B-
TUMGOLUTaMHU, YYacTBYIOT BO BCEX
CTaausiX HMMMYHHOIO OTBETa —

NPECTaBICHUN aHTUTCHA
Makpodaramu T-mumdornuram,
B3aUMOJICHCTBUH (Koomepanumn)
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makpogaros, T- u B-mumdonuros,

nuddepeHIpoBKe
UMMYHOKOMIIETCHTHBIX KJICTOK.
AHTHUTEHBI KJacca 2 MNPUHUMAIOT
ydactue B (dbopmMupoBaHUU
MIPOTHBOMHUKPOOHOTO,
MIPOTUBOOITYXOJIEBOTO,

TPaHCINIAHTAOUOHHOI'0O MW  JpPYIrux
BUJI0OB UMMYHHUTCTA.

JHIOreHHbIe
HMMYHOPEryJsiTopbl.
KieTouHbIi 1
ryMOpaJIbHbI’
HUMMYHHUTET.

LluTOKUHEL. OnHont u3
0Cco0eHHOCTEH
MMMYHOKOMITETEHTHBIX KJIETOK,
ocobenHo T-muM(pounTOB, SIBISETCS
CIIOCOOHOCTH IPOAYIUPOBATH
0O0JIBIII0E KOJTMYECTBO PACTBOPUMBIX
BEIIECTB - LIMTOKHUHOB
(MHTEpIIEHKUHOB),

OCYIIECTBISIOIUX  PETYJIATOPHBIE
¢yakuun.  OHE  obecrnieunBaroOT
COIVIACOBAHHYIO  paboTy  Bcex
cucteM © (aKTOPOB HMMMYHHOM
cuUcTeMbl, Onarojaps NpsAMBIM H
00paTHBIM CBA3SIM MEXIY
pa3IMYHBIMU CUCTEMAMH U
CcyOononymisusaImMu KJIETOK
o0ecrneunBaroT YCTOWYHNBYIO
CaMOPETYIISIITAIO WMMYHHOI
cuctemsbl. LIUTOKMHBI y4acTBYIOT
TaKK€ B PEryJsluu amnonro3a, B
nposnrdepalnny, AaHruoreHese MU
JIpYr'UX  KJIETOYHBIX  IpoIleccax.
CdopmupoBasiuch  B3IJIAA6l  Ha
€IMHYI0 IUTOKHHOBYIO CHCTEMY,
KOTOpast 00bEeIMHAET HHTEPPEPOHBI,
UHTEPJICUKUHBI,

KOJIOHUECTUMYIUPYIOIIHE (aKTOpPbI
U japyrue (akTopel pocTa U MUMEET
0oJbIlIOe 3HAUYE€HHE B 0OecredyeHuun
roMeocrasa OpraHusma. Nx
omnpeaeneHue (I TOKUHOBBIH
npodmib) JaeT JAONOJIHHUTEIbHOE
IIPEICTABIICHHE 0 COCTOSTHUU
MMMYHHON cucteMbl. B 1nenom

roMeocTas opraHusma
oOecrieunBaeTcs COTJIaCOBAaHHOM
paboToi (B3aMMOJIEHCTBHEM )
MMMYHHOH, SHJOKPUHHOU U

HEPBHOM CUCTEM.

LIUTOKHHBI CEKPETUPYIOTCS
Pa3INYHbIMU KJIETKaMu
(mumdorutamu, MakpodaramMu U
JIp.) B TPOIECCE MEKKJIETOYHOTO

WJI-1 OTIK-5
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B3aUMOJICHICTBUSA B  OTBET Ha
aHTUT'€HHOE paszpaxeHue
(MH(}EKIMOHHBIA areHT) U B HOpPME
HaMpaB/IsIIOT MMMYHHBIH OTBET 110
Hanbonee 3¢pdexkruBHomy mytu. Ilo
npodwi0  ACHCTBUS ~ LIUTOKHUHBI

MOXHO paszaenuThb Ha
MIPOBOCHAIUTEIbHbBIE u
MIPOTUBOBOCTIAJIUTEIBHEIE, o
MIPEUMYIIECTBEHHOI

HaIPaBJICHHOCTH UMMYHHOTO

orBera-Thl (T-helper I -
HalpaBJCHHBIC Ha (OPMUPOBAHUEC
KJIETOYHO-OIOCPEJOBAHHOTO
UMMYHHOTO  OTBeTa) H  Th2
(IperMyIIeCTBEHHO
rymopainbHoro). bamanc Thl/Th2
UTOKMHOB Ha pPaHHUX JTarax
BOCHAJIUTEIbHON peakuu B
3HAYUTEIBHON CTEIICHH OMPEICIseT
HPEHMYIIECTBEHHO KIICTOYHBIA WIIN

T'YMOPaJIbHBIN Xapakrep
MMMYHHOTI'O OTBETA.
[IpoBocniasniurenbHbIE

uutokunel - WJI-1, WJI-6, WJI-8.
NJI-12, daxTop Hekpo3a omyxosen
(®HO) anbda, uarepdeponsl (UD)
anba M ramMma CUHTE3UPYIOTCS U
JIEUCTBYIOT Ha
MMMYHOKOMIIETEHTHBIE KJIETKA Ha
pPaHHUX  CTaJusAX  BOCIAJICHUS.
B3anmopeiicteue

MHUKPOOPIaHU3MOB C pelenTopamMu
Makpo(aroB MPUBOIUT K UHIYKIHH

CHHTE3a u CeKpeLuu
MPOBOCITAIIUTCIIbHBIX OUTOKHUHOB,
o0ecreunBaroIux pa3BuTHE
PaHHET0 BOCMAIUTEIEHOTO OTBETA.
OcHoBHOM MEANATOP
Bocnanenuss - MJI-1.  Kierku

orBevaroT nponaykuuein MJI-1 Ha
JIECTBHE TOKCHHOB W  JIPYTUX
KOMIIOHEHTOB ~ MHUKPOOPTaHU3MOB,

aKTUBHUPOBAHHBIX KOMIIOHEHTOB
CUCTEMBl KOMIUIEMEHTA, JpPYyrux
MEIMaTOpPOB BOCIAJICHUS. C
MOBBILIEHUEM YPOBHS NJI-1
COTIPSIKCHBI JIMXOPAIKA,
HeUTpohmIHs, aKTHBAITUS

KOMIUIEMEHTa,  CHHTE3  OCJKOB
octpoii (a3el Bocmanenus, NJI-2,
KJIOHAJIbHAs nposdepanmst
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cneuuuyHbIX K aHTHreHy T-

KJICTOK. [IpoBocnanurenbHbIC
s dexrer NJI-1 ocymiecTBisIroTCS B
CHUHEPTU3ME c JIPYTUMH

LIUTOKUHAMH, B TIEPBYIO OYEPEb C
®HO anbda u NJI-6.

OCHOBHBIMHU TIPOJIyLICHTaMU
®HO anbda ABASIOTCS MOHOITUTHI U
TKaHeBble Makpodaru. B panuuit
nepuon BocnaneHus PHO anwsda
AKTUBHUPYET SHJIOTEIUH,
CIOCOOCTBYET aJire3uu JICHKOIUTOB
K DIUTEJHMIO, MUTPAIIMM WX B Oyar
BOCTIAJICHUS, UHAYIUPYET
MIPOTYKIIUIO TPYTUX
MIPOBOCHAIUTEIBHBIX LIUTOKUHOB.

[IpoTrBOBOCTIATUTENBHBIE
uurtokunsl (WJI-4, WJI-10, WNJI-13,

®HO oera) COCTAaBJISIFOT
ATBTEPHATHBHYIO

MPOBOCHAIUTEIIHBIM  ITATOKWHAM
rpyIIy, OTPaHNYMBAOIIYIO
pa3BUTHE BOCIIaJICHHUSI.

CymiecTBeHHOE 3HAYEHHE HMEET
NJI-4, ypoBEeHb KOTOPOTO SIBISETCA
OJTHMM W3 KpHUTEpHUEB OICHKU Th2-
oreera. WJI-4 - daxTop akTHBaluu

B-nmumdonuros, SIBIISIETCS
POCTOBBIM (DaKTOPOM MJIsI TYYHBIX
KJIETOK, T-xnerox. nii-4

CHUHTE3HPYETCSI M CEKPETUPYETCS
Th2 kieTkamm.

ITo Xapaxkrepy
OMOJIOrHYECKOI0 JICHCTBUS i
CTPYKTYPHOM OpraHu3aluu

BBIJIETISIIOT HECKOJIbKO rpynn
LIUTOKHHOB.

I'emomosTHBI — (akTopsl pocTa
KJIETOK. K HUM OTHOCST
untepneiikuael  (UJI),  koropeie
IPOAYLUPYIOTCS AKTUBUPOBAHHBIMU

T- u B-nmumdounramu,
Makpodaramu, KJIETKaMH CTPOMBI
TUMYyCA. O yHKIHOHATIbHAS
aKTUBHOCTb ~ JTUX  MEIUATOpPOB
AMeEET Pa3HOHAIPABIECHHBII

xapaktep. Uurepneiikunsr (MJI-2—
Wii-7, Wi-9, Wi-11, Wi-13, Ni-
15) obecrieunBarOT CTUMYISIUIO
pocra, nudepeHITpOBKY u
aktuBanuio T-, B-nmumdoruTos,
NK- KJIETOK, MakpoGharos,
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TPaHyJONMTOB W  MOHOIIUTOB,
YCUJIGHUE  aKTHUBHOCTU  TYYHBIX
KJIETOK U JIp.

K »To#i ke rpymnmne reMorno3THUHOB
OTHOCST KOJOHHECTUMYJIUPYIOIINE
(bakTopsI (KCD), KOTOpBIC

KOHTPOJHUPYIOT CO3pEeBaHMe,
npoiudepandio M aKTUBALHUIO
KJIETOK UMMYHHOM CUCTEMBI
(TpaHynoOIUTOB, MOHOIIUTOB,
Makpodaros).

HNurtepdeponsr (MPH) npuHumaroT
pPa3sHOCTOpPOHHEE ydactue B
peryisuud  HMMMYHHOTO  OTBETa,
00nanaT IIPOTUBOBUPYCHOM
aKTUBHOCTHIO.

®axTopsl Hekpo3a onyxonu (PHO-
o u OHO-Bf) mnomyunnm Takoe
Ha3BaHUE TOTOMY, YTO CIIOCOOHBI
JIU3UPOBaTh HEKOTOPHIE OIYXOJIN.
CTUMYNUpPYIOT MpPOLECCHl aAre3ud,

AHTUTEI000pa30BaHUs u
aKTHBHOCTh MOHOHYKJICapPHBIX
KJIETOK. CekpeTtupyrorcs

aKTUBUPOBAHHBIMU Makpodaram.
XeMOKHHBI TPUBJIEKAIOT B oOuar
BOCTIAJICHUS JIEHKOLUTHI, MOHOLIUTBI
u  gumporuTtsl u3  KpoBu. K
XEMOKHHaM OTHOCST N1J1-8,
Makpo@aruHruoupyomui  (haxkrop
(MUD) u np.

[{UTOKMHBI CEKPETUPYIOTCS
pa3IMYHBIMU KJIETKaMU
(mum¢ormTamu, MakpodaramMmu u
Jp.) B Tpolecce MEKKIECTOYHOTO
B3aMMOJICHCTBUSI B  OTBET Ha
aHTUTE€HHOE pasapaxeHue
(MH(QEKIMOHHBII areHT) U B HOpMeE
HAIpaBJIIIOT UMMYHHBIM OTBET IIO
Haubozee 3¢pdexTuBHOMY myTH. [lo
npopwito  ASUCTBUS  LIUTOKHUHBI

MOKHO pa3fenuTh Ha
IIPOBOCHIAJINTENBHbBIE U
MIPOTUBOBOCIIAJIUTENILHBIE; o
IIPEUMYIIECTBEHHOMN

HaIpPaBJIEHHOCTH UMMYHHOT'O

orBera — nHa Thl (T-helper | -
HanpaBjCHHBIE Ha (OPMUPOBAHHUE
KJIETOYHO-OTIOCPEI0BAHHOTO
UMMyHHOrOo  orBera) wu  Th2
(mpenMyIECTBEHHO
rymopanbsHoro). bamanc  Thl/Th2
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OIUTOKWHOB Ha pPaHHUX  3STallax
BOCITAJIUTEILHON pCaKuu B
3HAYUTEIHLHON CTEIICHH OMpeCaAcIsICT
MMPEUMYIICCTBEHHO KJICTOUYHBIA HIIH

T'YMOPaJIbHBIN Xapakrep
MMMYHHOI'O OTBETA.
[IpoBocnasniurenbHbIE

mutoxkunel - WJI-1, WJI-6, WNJI-8.
NJI-12, daxTop HEkpo3a OMyxoJei
(®HO)  ambda, wuHTEpDEpOHBI
(M®H) anbda u ramma
CUHTE3UPYIOTCA M JACUCTBYIOT Ha
UMMYHOKOMIICTCHTHBIE KJICTKH Ha
paHHUX  CTaAMUSX  BOCIHAJICHUS.
B3anmoneiictere

MUKpPOOPTaHU3MOB C pPElenTOpaMu
MakpodaroB MPUBOANT K WHIYKIIHH

CHHTE3a u CeKpeluu
NPOBOCIIAJIUTENIFHBIX ~ IUTOKWUHOB,
o0ecrneunBaroux pa3BuTHE

PaHHEro BOCHAJIUTEIBHOIO OTBETA.
[IpoTnBOBOCTIATTUTENLHBIE
nutokunsl (MJI-4, WJI-10, WJI-13,

®HO oera) COCTAaBJISIFOT
aJIbTEPHATUBHYIO

MMPOBOCIIAIIUTCIIbHBIM OUTOKHWHaAM
rpyIIy, OTPaHUYMBAIOIIYIO
Pa3sBUTHC BOCIIAJICHU .

CyllecTBEHHOE 3HA4EHHE MMEET
NJI-4, ypoBeHb KOTOPOTO SIBIISIETCSA
OJIHAM W3 KpHTEpUeB OleHKH Th2-
orera. MJI-4 — daxTop akTHBanu

B-nmumdonutos, SIBJISICTCS
POCTOBBIM (HaKTOPOM JIJIST TYIHBIX
KJICTOK, T-knerok. nJi-4

CHUHTE3UPYETCSI U CEKpeTUpyercs
Th2  knetkamu. Th2-IUTOKUHBI
(AJ1-4, ni-s, Wi-e, 1UJ-10, NJI-
13)  ycunuBarOT ~ AHTUTENBHBIN
MMMYHHBI OTBET U OOECIEUMBAIOT

T'YMOPaJIbHBIN MMMYHUTET
MIPEUMYILIECTBEHHO IIPOTHB
TOKCHHOB 51 BHEKJIETOYHBIX
MHKPOOPTraHHU3MOB.

NMMyHHBII OTBET — 3TO
LENb ITOCJIEI0BATEIbHBIX CIOKHBIX
KOOIIEPaTUBHBIX IIPOLIECCOB,

UOYIIMX B HUMMYHHOH CHCTEME B
OTBET HA JCHUCTBUE AaHTUICHA B
OpraHmsMe.

Paznuuaror: IIEPBUYHBIN
UMMYHHBI OTBET (BO3HHMKAeT IpH
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NEpBOH BCTpEUYE C AHTUIECHOM);
BTOPUYHBIA  MUMMYHHBIA  OTBET
(BO3HMKAET IpU MOBTOPHON BCTpeue
C QHTUTCHOM).

JIro60i1 WMMYHHBIH OTBET
COCTOMT U3 ABYX (a3: UHIYKTUBHAs,
IIPEJICTAaBICHUE U paclo3HaBaHUE
aHTUIEHAa; BO3HUKAeT  CIIOXKHAs

Koornepanus KJIETOK c
nocienyromein nponudepanuei u
TG hepeHITMPOBKO;

NPOJYKTUBHAS; OOHApYKUBAIOTCA
IIPOJYKTHl HUMMYHHOT'O OTBETA.

N3BecTHBI CIIE/TyOIIE
GopMbl MMMYHHOIO OTBETa: -
T'YMOPAJIbHBIN UMMYHUTET,
OCHOBaHHBIH Ha BBIpabOTKE
MMMYHOTJIOOYJIMHOB; - KJIETOYHBIN

UMMYHHUTET, B OCHOBE KOTOPOro —
npoaykiust  d¢pdexkropasix  T-
JTUM(OLUTOB; - UMMYHOJIOIHUECKast
namsTh;, -  MUMMYHOJIOTHYECKas
TOJIEPAaHTHOCTb; -
MMMYHOJIOTHYECKast
runeppeaktuBHocTh (PI'3T, PTHT);
- UOWOTHIT-aHTHHAHOTHITNYECCKHE
OTHOLICHHS.

NMMyHHBIN OTBET
XapaKTepU3yeTcs:

cnenupUYHOCThI0  (PEaKTUBHOCTD
HalpasJieHa TOJIBKO Ha
ONPENEICHHbI  areHT, KOTOPBIH
Ha3bIBACTCS aHTUTCHOM);

MOTEHLIUPOBAHUEM (CIIOCOOHOCTHIO
NPOU3BO/IUTH YCUJICHHBII OTBET MPH

IIOCTOSIHHOM MOCTYIIJICHUHN B
OpraHu3M OJHOTO M TOTO XK€
aHTHUTEHA); MMMYHOJIOTHYECKOMN
MaMSThIO (cTocOOHOCTHIO

pacrio3HaBaTh ¥ MPOU3BOJUTH
YCUJICHHBI OTBET MPOTHB TOTO K€
CaMOro aHTUTEHA TPH IMOBTOPHOM
ero MOMaJaHWu B OPTraHU3M, JaXe
eCTi  TepBO€ W  TIOCIEAYIOIINe
NOMAJaHusl  TPOUCXOAAT  uepes
00JIbIlIKE TPOMEXKYTKH BPEMEHH ).

I'yMopasIbHBIN UIMMYHHBII
OTBET OCYLIECTBISETCSA IyTEM
BBIPAOOTKHU aHTUTEN
(mmmyHOTITO0YIMHOB — 1Q) K
qy)KepOJHOMY aHTHUTEeHY (OT Jar.
humor — skuakocts). Onu
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HUPKYIUPYIOT B )KUJIKOCTAX
opranu3Ma 1 00ecreynBaoT
HEUTpaIU3aLUI0 AHTUTCHA.

Ha MOBEPXHOCTH B-
TUMQOIIUTOB HaXOJUTCS
MMMYHOTJIOOYJIMHOBBIM ~ PELienTop
BcR (slg — superficial 1g). menno
OH pAacIlO3HAET, 3axBaTbIBAaeT W
MEPEHOCUT AaHTUTEH BHYTPb KIIETKH.
[Ipoucxogut BHYTPHUKJIETOUYHOE
paciuieIUICeHHE aHTUICHA c
oOpa3oBanuem rnentuaoB. OHH B
KomIuiekce ¢ mosiekynamu Il kiacca
MHC BbIHOCATCS Ha IMOBEPXHOCTH
B-xieTku, obecrneunBast
MIPOLIECCUHT aHTUT€HA u
MPEACTABIISISL €r0 B UMMYHOT€HHOM
dopme. PaszButme  JmanbpHEHIIMX
COOBITHIf 3aBUCHUT OT Xapakrepa
aHTHUIEHA.

TuMyc3aBUCHMbIE AHTUTE€HBI
(TD — thymus depending-antigens)
JUTSL BBIPAOOTKH AHTUTEN
HYXJIAKOTCS B IOMOIIN T-
XeNMEePHBIX TUMQPOIUTOB.

NMMyHHBIT OTBET Ha

TUMYCHE3aBUCHMbIE AQHTUTCHbI
(JITIC, OaxTepraibHbIC
MO Caxapuabl,

BBICOKOTIOJIUMEPHBIE O€JIKU U JIp.)
ocymecTBisiercst 6e3 yusactus CD4
T-xemmepoB. B 3TOoM mpouecce
y4acTBYIOT  TOJBKO  B-kietkwu,
MMEIOIINE AHTUT€HPACIO3HAOIINN
MMMYHOTJIOOYJIMHOBBII  penenTop.
IIppy >TOM HMMMYHHBIH  OTBET
pasBuBaeTcs OBICTPO, OOBIYHO B
paHHME CpPOKM HMH(EKIUH, HO
ABIISIETCS MEHEee COoBepIIeHHBIM. bes
yuacTust ~ T-XeNmepHBIX  KJIETOK
NPOAYLMPYIOTCS aHTUTENA TOJIBKO
OJTHOTO M30THIIA (IgM).
AddunHOCTS (CHIIa CBSI3BIBAHUA)
OTHX aHTHTEN HH3Kas, ¥ He
00pa3yroTCs KJIETKH MaMSATH.
[Ipomecc 0Opa3oBaHust aHTUTET
IPOUCXOIUT B TMM(OUIHON TKAHH.

AnTtuTena. Kiaccol
HMMYHOIJIO0OYJTHHOB.

Hns T'yMOPAJIBHOTO
HMMYHHUTETA XapakTepHa
BBIpabOTKa cnenuduaecKkux

aHTHUTEN (MMMYHOTJIOOYJIMHOB).
AHTHTENA — crienupUIECKre

WJI-1 OTIK-5
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Oenku raMMa-Ti00yIMHOBOU
HPUPOJIBL, oOpasyrommecs B
OpraHu3Me B OTBET Ha aHTUTECHHYIO
CTUMYJISILIUIO u CIIOCOOHBIE
cnenuduyeckn B3auMOJICHCTBOBATH
¢ arrurenom (in vivo, in vitro). B
COOTBETCTBUH C MEXKIYHAPOIHOM
KJaccuduranuen COBOKYITHOCTh
CBIBOPOTOYHBIX 0€eJKOB,
00JIaIal0MKX CBOMCTBAMH aHTHTEI,
Ha3bIBAIOT  WMMYHOTJIOOYJIMHAMHU

(19).

Ig pasneneHbl B
3aBUCUMOCTH OT JIOKQJIU3allMk Ha
TPU IPYIIIIBL:

- ceiBopoTouHbie |g (B KpoBH); -
cekperopuble |g (B cekperax —

COJICP)KUMOM KEITYA0YHO-
KHIIIEYHOTO TpaKTa, CIIE3HOM
CEKpeTe, CIIIOHEe, OCOOCHHO — B

TPYIHOM MOJIOKE) OO0ECHeunBalOT
MECTHBII MMMYHHUTET (HMMYHHUTET

CIIM3UCTHIX); - TIOBEPXHOCTHBIE Ig
(Ha OBEPXHOCTHU
UMMYHOKOMIETEHTHBIX KJIETOK,

0co0eHHO B-nmum@ouuTos).

lg xapakTepusyroTcs oOUMM
tanoM  ctpoeHus. CTpyKTypHOI
eIMHULIeH aHTUTENl  sIBJSETCA
MOHOMEp, COCTOSAIIMA U3 JBYX
agerkux (L) m aByx Tspkensix (H)
HEeTel, CBI3aHHBIX AUCYIb(OUIHBIMA

MOCTHKaMH. MoHnomepamu
ABIIAIOTCA 19G, IgA
(ceiBopoTouHblif), IgD u IgE. V¥
ITOJIMMEPHBIX Ig NMeeTcs
JIOTIOJTHUTEIIbHAS JOKEN-
MOJIUIETITHIHASL 1[I,  KOTOpas
00BbeTuHSeT (monmmepu3zyer)

OT/IeJIbHBIE CyOBbEeTMHUILIBI (B
coctaBe rmneHTamepa IgM, nu- u
TpuMmepa cekpetoproro IgA).

I[lo  cneuundpuynocTn  u
CIIOCOOHOCTH CBSI3BIBATh AHTHTEH B

monekyne  Ig  Bememstor 3
¢dbparmenTa:

Kaxxnas monexkyna aHTHTEN
uMeeT 1Ba OJIMHAKOBBIX

AHTUTEHCBA3BIBAIOIINX  (hparmeHTa
Fab (fragment antigen binding),
OMpCACIIAOIINX AHTHUTCIIbHYIO
cnenuuaHocTh, W omuH FC
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(fragment  constant)  ¢dparmenr,
KOTOPBI HE CBS3BIBACT AHTUTCH, HO
oOnamaer 3¢ deKTOPHBIMU
ounonornueckumu  pyakmusamu. OH
B3aUMOJICHICTBYET CO  «CBOUM)

perenTopoM B MemOpaHe
pa3IMYHBIX THTIOB KIIETOK
(makpodar, Ty4HAst KJICTKa,
HeTpodu).

KoHueBble y4acTKu JIETKHUX
U TSOKENBIX  LENEe  MOJEKYJIbI
HMMYHOTJIOOy/IMHA ~ BapuaOeIbHBI
Mo coctaBy (aMHUHOKHCIIOTHBIM
MOCIIEI0BATEIHHOCTSIM ) u
0003Ha4yarOTCsl Kak BapuadesbHbIE
VL u VH obmactu. B ux cocraBe
BBIJICIISIFOT runepBapuadenbHbIe
yuactku (3 B L- u 4 B H-nensx),
KOTOpBIE OMPENENSIIOT CTPYKTYPY
aKTUBHOTO LIEHTpa aHTUTET
(aHTUTEHCBS3BIBAIOIIETO LEHTpa
unu  maparomna). PasHoBumHOCTH
MOCIIEI0BATEILHOCTH aMUHOKHUCIIOT
B ITHX runepBapuradenbHbIX
y4acTKax ONPEIENSIOT
crenuuuHOCTh aHTHTENa. MIMEeHHO
C AHTHUIE€HCBS3BIBAIOIIUM LEHTPOM
B3aUMOJICHCTBYET AHTUTEHHAs
JeTepMUHaHTa (PMUTON) aHTHUIEHA.
AHTUTCHCBSI3bIBAIOIIHIA LEHTP
aHTHUTEN KOMIUIEMEHTapeH JMHUTOMY
aHTHTEHA TI0 TPHHIUIY «KITFOY-
3aMOK» u o0Opa3oBaH
runepBapuadenbHbIMU  00JaCTAMHU
L- u H-nieneii. AHTATEIIO CBSIKETCS
aAHTUTE€HOM (KJIIOY TOMAJIET B 3aMOK)
TOJNBKO B TOM Clly4yae, €cilu
JNIeTEepMUHAHTHAS TPyIMMa aHTUTEHA
MOJIHOCTBIO BMECTUTCS B  IIEIb
AKTUBHOTO IICHTPA aHTUTE.

Jlerkuie W TsDKeNblE LEMU
COCTOSIT W3 OTHOEIbHBIX OJIOKOB —
nomeHoB. B nerkux (L) memsix - qBa
JIOMEHa - OJJuH BapuabenbHbiit (V) u
onuH KOHCTaHTHBIN (C), B TSKENBIX
(H) nensix - oqun V u 3 wiu 4 (B
3aBucuMocTH oT kiacca Ig) C
JIOMEHa.

CyliecTBYIOT JIeTKHE LENu
JIBYX THUIIOB - Karlla u JaMO0aa, OHU
BCTpEYarOTCs B pa3IMYHBIX
IPOMOPLHUAX B COCTaBE PA3IUYHBIX
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(Bcex) KJIacCOB
MMMYHOTJIOOYJIMHOB.
AHTHUT€HHOCTh AHTHUTEIL.
NMMyHOTTIOOYIMH, KaK M BCSKHM
0e0K, 00IamaeT aHTUIEHHOCTBIO U
BBIPAKEHHOM UMMYHOT€HHOCTHI0. B
Moisiekyne |g pasnmuuaror 4 THnDa

AHTUT'CHHBIX JACTCPMHUHAHT:
BUOBBIC, MN30TUIINYCCKHC,
AJJIOTUITMYCCKUC u
NIHUOTHUIITNYCCKUC.

BI/I,HOBBIC AHTUTI'CHHBIC

JETePMHUHAHTBl XapakTepHbl 1 g
Bcex oco0edl  JaHHOrO  BUZA
(HampuMep,  KpoiiMKa,  Cco0aKw,
yenoBeka). OHHM  ompenensioTcs
CTPOEHUEM JIETKOW UM  TSKEION
HeNH, 10 OJTUM JeTePMHHAHTaM
MOKHO uAeHTU(UIIUPOBATD
BUJIOBYIO NIPHHAICKHOCTh AT.

N3oTunuyeckue aHTUTCHHbBIE
JEeTePMHHAHTHI SIBIISTFOTCS
rpynnoBbiMU. OHU JIOKATU3YIOTCS B
TSDKEJIOW Lenu ¢ CIyXar JUis
g depeHMpoBKH ceMeiicTBa 1g Ha
5 U30TUIOB (KJIACCOB) U MHOXECTBO
MOJIKJIACCOB.

AnoTUNHYecKre
AHTUTE€HHBIC JIETEePMUHAHTHI
SIBIISTIOTCSI WHAMBUYAIbHBIMH, T.€.
MPUCYIIUMU KOHKPETHOMY
opranu3mMy. OHM pacroyiaratoTcsi B
JIETKOU M TSDKENON MOJUIETTHTHBIX
nerax.  [lo3BomsAroT  pasnuyark
0CcOo0M BHYTPH OJHOTO BHUJA.

Nnnmotnmmueckue
AHTUTEHHBIC JIETEePMUHAHTBI
OTpakaroT OCOOEHHOCTH CTPOCHHUS
AHTUTEHCBSA3BIBAIOIIETO IIEHTpa
caMONl  MOJIEKYJIbI Ig.  Onm
o0Opa3oBaHbl V-I0MEHAMU JIETKOH U
TSOKETIOW  1enmu  MoJiekyasl Q.
OOHapysxeHue UANOTUTTHIECKUX
AHTHTECHHBIX JCTEePMUHAHT
NOCTYXXMJIO  OCHOBAaHHUEM  JUIA
CO3/aHUSl  TEOPHH  HJIUOTHUII-
AHTHUHINOTUIIMYECKON» PETyIAlnun
OMOCUHTE3a aHTUTET.

CrnenuduuHocTh -
CIIOCOOHOCTh  B3aMMOJEHUCTBUA C
ONpe/IeTICHHBIM (CBOMM) aHTUTE€HOM
(COOTBETCTBHE SMUTONA AHTUTEHA U
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AKTUBHOI'O LICHTpa aHTI/ITGH).

1. BanentHocts -
KOJIMYECTBO CIIOCOOHBIX
pearupoBarhb C AHTUTE€HOM

aKTUBHBIX LIEHTPOB (3TO CBA3aHO C
MOJIEKYJIIPHOM  OpraHu3anue —

MOHO- W TOJIUMED).
NMMyHOTTIOOYIMHBI  MOTYT ~ OBITH
JIBYXBAJICHTHBIMHU (1gG) 170031

noyMBaJIeHTHeIMKA  (1ieHTamep I1gM
uveer 10 aKTUBHBIX IIEHTPOB).
JIByx- 1 OoJiee BaJIeHTHbBIE aHTUTENIA
HA3BIBAIOT TIIOJIHBIMU AHTHUTEIIAMHU.
Henonueie aHTHTENa UMEIOT TOJIBKO
OJHUH Y4aCTBYIOIIU I BO
B3aMMOJICHICTBUM C  QHTUIE€HOM
aKTUBHBIH TeHTp (OJOKMpyromumii
ahpdekT Ha HUMMYHOJOTHYECKHEC
peaxiuu, Harnpumep, Ha
armIIOTHHAIIMOHHBIE  TecThl). MX
BBISBJISIIOT B aHTUTIIOOYJIMHOBOM
npobe KymOca, peakiiuu yraHeTeHus
CBS3BIBAHUS KOMIIJIEMEHTA.

2. AddunnocTh -
(cremenp  cpoacTBa) —  3TO
MPOYHOCTh  CBSI3BIBAHUS  MEKIY
OJIHUM aHTUTEHHBIM OJIHUTONOM H

OJHUM AKTUBHBIM LIEHTPOM
aAHTHUTEIIA, 3aBUCUT OT ux
MPOCTPAHCTBEHHOI'O COOTBETCTBHS.
3. ABHUAHOCTD CBSI3U
QHTUT€HA C AaHTUTEIOM — 3TO
MHTETpaJbHAs XapaKTEPUCTUKA

CWJIBI CBSI3U TEIHHOW MOJICKYJIBI
aHTUreHa (BCeX €ro SMUTOIOB) CO
BCEMU AKTUBHBIMHU
AHTUTE€HCBS3BIBAIOIIUMHU [[EHTPAMU
[ENBHOW  MOJIKYNIBI ~ aHTHTENA.
[Tockonbky AHTHUTCHBI 4acTo
MOJIMBAJICHTHBI,  CBSI3b  MEXIY
OTJIeTbHBIMU MOJIEKYJIAMH aHTUTECHA
OCYIIECTBIISIETCSI € TOMOIIBIO
HECKOJIbKUX aHTuTeNl CBs3bIBaHHE
aHTHTeHA c AHTHUTEIIOM
OCHOBBIBAETCSI HA TECHOM KOHTAKTE,
KOTOPBIA OOECIIeYnBaeTCs BaH-JIEp-
BaalbCOBHIMU  CcWiIaMu  (4epes
00J1aKO AJIEKTPOHOB), BOJOPOAHBIMH
CBSI3SIMU, AIIEKTPOCTATUIECKUM
MPUTSHKEHUEM W TUAPO(HOOHBIMH
CBSI3SIMHU.

- T'ereporeHHoCTh — OOYyCIIOBJICHA
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aHTUTEHHBIMHM CBOMCTBAMM AHTHUTCII,
HaJIM4YUEM 'y HHX TpEX BHUIOB

AHTHUI'CHHBIX ACTCPMHUHAHT:
U30TUIINYECKUX, ATIOTUIIMYECKUX U
HIUOTHIIMYCCKUX — OTpaXarolux
WH/IMBUYyaJIbHbIE 0COOEHHOCTH
MMMYHOIJIOOYJIMHA, OIpeAeisieMble
XapaKTepUCTUKAMU 11apaToInoB

anturen. Jlaxxe Torma, Korzaa
aHTUTENa K KOHKPETHOMY aHTUTEHY
OTHOCATCA K OJHOMY KJjaccy,
cyOKJlaccy M Jake aIOTHITY, OHH
XapaKTepU3yIOTCS

crenu(pUIECKUMU OTIMYUSMH JPYyT
oT apyra (MOUOTUIIOM).  ITO
3aBUCHT OT 0COOCHHOCTEH CTPOCHUS
runepBapuadenbHbIX ydacTkoB H- u
L-mereii — MHOXeCTBa pPa3sIUYHBIX
BAapUAHTOB HMX aMHUHOKHCIIOTHBIX

MOCJIEOBATEIBbHOCTEM.
CepoJjioruveckast [Ipu nHpeknuonueix | MI-2 OIIK-5
AHATHOCTHKA 0one3HsiX BO BHYTpPEHHEHW cpene
HHPEKITHOHHBIX opranm3ma MIPUCYTCTBYIOT
3a00/1eBaHHIA. BO30yIUTENIb W €ro MPOJIYKTHI

(aHTUTEeHBI, TOKCUHBI, (EPMEHTHI).
OTBeTHast peaknus OpraHU3Ma Ha
MPUCYTCTBUE TaKUX YYXKEPOJHBIX
areHTOB BBIPAXKAECTCS B
00pazoBaHuM AHTUTEI WIIn
UMMYHHBIX JTUM(OIUTOB.

C »oToi 1LENBI0  IIMPOKO
UCIOJB3YIOT ~MMMYHOXUMHYECKHE
METO/Ibl, KOTOPbIE HA3BbIBAIOT TAKXKE
CepOJIOTUYECKUMH (OT JIaT. Serum —
cbiBOpoTKa U 10g0s — ydeHwue), mis
obnapyxeauss AT wmm  Ar

MHUKPOOPraHU3MOB B
OMOJIOTMYECKHUX HaTHUBHBIX
Marepuanax,  I[OJIYyYEHHBIX  OT
OOJIBHBIX WM 3/I0POBBIX JIOJEH npu
JUarHOCTUYECKUX 51
MMMYHOJIOTHYECKUX

UCCIIEI0BAHUAX. Hccnenyror

CBIBOPOTKY KpOBH, MO4Yy, JpyTHE
JKUJKOCTU OpraHu3Ma, TKaHH, a
TaKK€  BBIJCJIECHHBIE  KYJIbTYpBI

MUKPOOPTaHU3MOB TUTST
0oOHapyKeHUS Ar
MUKPOOPTaHU3MOB.

Ot METOJAbI B 3aBUCUMOCTH
oT XapakTepa n COCTOSAHHA
AHTUT€HAa MOXXHO O6’beI[I/IHI/ITB B
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HECKOJIbKO TPYIIIL:
- IpsSMbIE METOJbI B3aUMOJICHCTBUS
U BHU3YaJbHOTO OIIpeeICHUS
pesyiabraTtoB  peakuuu  Ar-AT:

pcaknuu aITJIFOTUHALIMH,
npeuunuTanmuu, JIM3uca u
CBsA3bIBaHU KOMIIJICMCHTA,

- METObI MMaCCUBHOM

AITJIIOTUHAIMK C HMCIIOJIb30BAHUEM
HOCHUTENEH aHTUIeHA WM aHTHUTela
(peakuuu co cuzerensimu). K Hum
OTHOCSAT  pEaKkUUH  IacCHUBHOM
reMarrjaroTuHanuuy, JJaTCKC-
arrJroTHHAINY, KOATTIIOTHHALUH |
Ap-;

- peakuuMu, OCHOBaHHBIE  Ha
HCIIOJIb30BAHHUU PA3JIMYHBIX MCETOK
JUIS  OJHOTO W3  YYaCTHUKOB

B3aUMO/ICHCTBUS AQHTUTEH—
aHTUTEJIO (epmenTHBIX,
¢rroopecuupyonmx,

paiMoOu30TONHBIX W Ap.). B
3aBHCHUMOCTH OT HCIOJIB30BaHHOM
METKA O3TH TECThl HAa3bIBAIOTCA
UMMYHO(EPMEHTHBIM aHAJU30M
(UDA), peakuuein
ummyHodmoopecueniun  (PUD),
PalMOMMMYHOJIOTHYECKUM ~ TECTOM
(PUT) u np.

CrnenupuyHOCTb
XapaKTepU3yeTcss  CIIOCOOHOCTHIO
AI'  pearupoBaTh  TOIBKO  C
TOMOJIOTHYHBEIM AT,
9YBCTBUTEIHLHOCTh — MUHUMAJILHBIM
KOJIMYECTBOM  aHTUTEHOB (WM
aHTUTEN),  KOTOPOE  BO3MOYKHO
BBISIBUTH C  TOMOIINBIO  JTaHHOM
pEaKIHH.

OOHapykeHne B CBIBOPOTKE
KpOoBH OOJILHOTO AaHTUTEN MPOTHB
AHTUT€HOB BO30YIUTENs MO3BOJISET
MOCTaBUTh JAWarHo3 Oonesnu. [lpu
BBIIETICHUH MHKpoOa OT OOJIBHOTO

MIPOBOJIAT UIEHTU(DUKAITUIO
BO30yIUTENs MyTeM HU3yYeHHUS €ro
AHTUT'€HHBIX CBOMCTB
(umeHTUUKALMA  AHTUTEHOB) C
ITOMOIIBIO MMMYHHBIX
JIMarHOCTHYECKUX CBHIBOPOTOK, T. €.
CBIBOPOTOK KpPOBH
TUIEPUMMYHU3UPOBAHHBIX

JKHBOTHBIX, COJICpIKAIIMX
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crenupuIecKue aHTUuTena. IT0 Tak

Ha3bIBaeMast cepoJIoruyecKas
UACHTU(DUKAIS MUKPOOPTaHU3MOB.
Cepoinornueckue HCCIIEI0BAHUS
IIPUMEHSIOT TaKxKe TUISL
uAeHTU(PUKAITIH pa3IMYHBIX
OMOJIOTUYECKH aKTHBHBIX BEIECTB,
Pyl KpOBH,  TKaHEBBIX U
OITYXOJIEBBIX AHTUTEHOB,
MMMYHHBIX KOMILJIEKCOB,

PELeNTOPOB KJICTOK H JI.
IIpsimass peakums in  Vitro
Mexay Ar u AT cocrour wus

crienupuIecKoi u
Hecnenupuieckon ¢ass. B
cnenuduyeckyo ¢a3zy MpPOUCXOIUT
ObICTpOE cenuduueckoe
KOMIUICMEHTapHOE CBSI3BIBAHUC
aKTUBHOTO IIEHTpa aHTUTENa ¢
JIETEPMUHAHTON aHTUTcHA c
obpazoBanuem K.
NmmyHODepMeHTHBIN

aHaIMN3 (MDA) — 3TO
UMMYHOJIOTHYeCKast peaxius

crnenu(uyeckoro B3aMMOJECHCTBHS
aHTUTEHA W aHTUTENa, B KOTOPOH B
Ka4yecTBe UH/MKaTopa
UCTIONB3YIOTCS MOJIEKYJTBI
depmeHTa (MepokcHaa3bl  XpeHa,
menouyHoi ¢ocdarazer u ap.). B
OCHOBE  3TOr0  Tecra  JIEKHUT
CIIOCOOHOCTh MapKepHOIo
depMeHTa pacieruiaTe cyocTpaT —
opTo(heHUIICHTMaMUH TUTST
MEPOKCHU/1a3bI XpeHa WIn
napanutpodenmidocdar TUTSt
meao04Hol (ocdarasbl U BHI3BIBATH
W3MEHEHHe  IIBeTa  PEaKTUBHOM
cpensl.  HasBanHble  (epMeHTHI
00J1a1a10T YHUKAJIBHBIM CBOWCTBOM
MOJIU(UIMPOBATE  OJHOBPEMEHHO
OoybIIoe  KOJMYECTBO  MOJICKYIT
cyoctpata, 4YTO  NPUBOJUT K
YCHUIICHHIO qYBCTBUTEIHLHOCTH
MMMYHOJIOTHUECKOH PEeaKIIHH.
CybcTpat/xpomoreH

no0aBiIAIOT B CMECh  IOCIe
COC/IMHEHUSI aHTUTEHA C MEYCHHOM

bepMeHToOM MMMYHHOU
CBIBOPOTKOM. CybcTtpar
pacuierisiercs  (epMEeHTOM, U
W3MEHSCTCS I[BET POJYKTA
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peaKl — UHTEHCUBHOCTh OKPACKHU
psIMO IPONOPIMOHATIbHA
KOJIMYECTBY CBSA3ABILIUXCS MOJEKYII
aHTUI€HA U aHTUTEIL.

MapkepHbIM bepmeHTOM
MOTYT OBbITh MTOMEUEHBI
AHTUMHUKPOOHBIC WM AHTHUBH]IOBBIC
aHTHTEIa, 4TO peanoaraet
WCIIOJIb30BAaHUE PA3HBIX METOJUK
MIPOBECHUS aHanu3a:
tBepnodazupii  UDA, coHaBHY-
Meronq UDA u np. KommoHeHTHI
MMMYHHOTO KOMILIEKCa
BBISIBJISIIOTCS c MTOMOIIBIO
CIICLUATILHOTO TIPUHTEpAa — puuepa
THUIIA «MYJIBTUCKAH» U JIp.

TBepnodazupiii HNDPA —
HauboJee pacnpocTpaHEHHbIH
BapHaHT MMMYHOJIOTHYECKOTO
TeCcTa, KOrjaa OJWH U3 KOMIIOHEHTOB
MMMYHHON peaKIUH (aHTUTCeH WIH
aHTHTENIa) COPOMPOBAH HA TBEPIAOM
HOCHUTEJIE, HampuMep B JIYHKaX
IJIAHIIET U3 TIOJMCTUPOJIA.

TBeprodasHblii  HOCHTETH
MOXHO  CEHCHOWJIM3MPOBAaTH  HE

TOJIBKO AHTUTEHOM, HO "
antutenamu. Torma B JIYHKH C
cOpOMpPOBaHHBIMU aHTHUTEJIaMHU
BHOCST HCKOMBIH aHTUTEH,
N00aBJISIOT UMMYHHYIO CBIBOPOTKY
IPOTUB  AHTUIEHA,  MEYEHHYIO

dbepmeHToM, a 3aTeM cybcTpaTa s
dbepmenTa.

KonkypeHTHbII BApUAHT
HUDA: wucKOMBI  aHTUTEH |
MEYEHHBI  (EepMEHTOM aHTUTEH
KOHKYPUPYIOT JIpyr C JAPYyroM 3a
CBSI3BIBAHUC OTPaHUYEHHOTO
KOJIMYECTBA AHTHUTE] HMMYHHOM
CBIBOpOTKM.  [pyron  Ttect —
HCKOMBIE AaHTHTEIA U MeEUYeHEIS
aHTUTENa KOHKYPUPYIOT JApyr ¢
JIPYTOM 33 aHTUTECHBI.

DA MIPUMEHSIOT IS
JIMarHOCTHKH BHPYCHBIX,
OakTepuanbHBIX H Tapa3uTapHbBIX
Oojie3Heli B YacTHOCTH  JUIA

IUArHOCTUKHU BUY-undexmnuii,
renatuta B w gp., a Takke
ompeeeHus TOPMOHOB,
(epMEHTOB, JICKAPCTBCHHBIX
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[IpenaparoB 51 IPYrUx
OMOJIOTMYECKH aKTHBHBIX BEILECTB,
coIepKaluxca B HCCICAYEMOM

MaTepuaie B MUHOPHBIX

konnenrpanusax — 101°-10'% r/n.
HNMmyHoJI0THYecKast NmmyHoOnornyeckas N-2 OIIK-5
TOJIEPAHTHOCTb. ToJepaHTHOCTH (OT Jart. tolerantia —

TEepHeHue) — ITO  COCTOSHUE

apeakTUBHOCTH MMMYHHOHI

CUCTEMBI, cnerupuyecKoit

«HEOTBEYAEMOCTH» Opranusma

TOJIBKO Ha ONpE/IeJICHHbIE aHTUT€HbI
(npeaBapuTenbHO BBeJeHHBIE). [lpu
TOM COXpaHEHa CHOCOOHOCTh K
MMMYHHOMY OTBETYy Ha JIt0ObIe
apyrue anturensl. CienoBaresbHO,
TOJIEPAaHTHOCTh ~ CIIEU(HUYHA  TI0
OTHOILIEHUIO K TOMY AaHTUIEHY,
KOTOPBIN ee BBI3BAIL
TonepaHTHOCTb MOXET  OBITh
MOJIHOW (HET HMMMYHHOT'O OTBETA)
WIA YacTUYHOH  (CYyILECTBEHHOE
CHIKEHHUE OTBETA).
HNmmyHonornueckas
TOJIEPAHTHOCTh IPEICTaBIISIET
0co0yr0 (hopMy UMMYHHOTO OTBETA,
XapaKTepU3YIOLIYIoCcsS  3allpeToM,
HajaraeMbIM T- u B-cynpeccopamu
Ha obpa3zoBaHue KJIETOK-
3¢ (}HeKTopoB MPOTUB TAHHOTO, B T.4.
COOCTBEHHOTI'0, aHTUT'€HA
Boienstor  aBa  BapuaHTta
NpOsBIEHUS  3TOro  (heHOMEHaA:
€CTECTBEHHYIO TOJIEPAaHTHOCTb,
KOTJJa COCTOSIHUE apeakTUBHOCTH
dbopMupyeTcsi K «CBOEMy», T. €. K
AHTUT€HaM COOCTBEHHBIX TKaHEeM;
WHIYIIMPOBAHHYIO TOJEPAHTHOCTH K
«IYKOMY» aHTUTCHY —
YyXKEpPOAHBIM  KJEeTKaMm, Oenkam,
noJjicaxapuaam, TranTeHam u ap.

Kax MMMYHOJIOTHYECKUI
beHomeH TOJIEPAHTHOCTh
AKCIIEPUMEHTAIIEHO o0ocHOBaHa
aHTJIUICKUM HCCIIEI0BaTENIEM

MenoBapom (1953) u yemickum
yueHbIM ['amekom B 1963 r. Onm

BOCITPOMU3BOIUIINU COCTOsIHHEC
HMMYHOHOFHHGCKOﬁ TOJICPAHTHOCTU
Ha KHUBOTHBIX B nepuon

BHYTPUYTPOOHOTO  Pa3BUTUA |
HOBOpPOXIAEHHOCTH. WX  OonbITHI
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MMOATBCPANIIN THUIIOTEC3Y

aBCTPaJINIICKOTO UMMYHOJIOTa
bepnera 0 TOM, 4TO B
AMOpPUOHATIEHOM nepuoze

dbopmupyercsi  CmoCOOHOCTH ~ HE
OTBEYaTh Ha «CBOM» aHTUTEHBI.
biaropaps 3TOMY
dbeHoMeHy HMMMYHHasi  CHCTEMa
MOkeT JAu(PEpeHIInPOBaTh «CBOE»
U «Uy)X0€» U TPOTUBOCTOSTH
UMMYHHOMY CaMOYHHUYTOXCHHIO.
[Ipuobperennas
MMMYHOJIOTHYECKasi TOJIEPAHTHOCTD
—  OTCYTCTBHUE  CHEeUH(PUUECKON
MMMYHHOH peakuuu K
qyKEPOJAHOMY aHTUTEHY.
WNunynuposannas
(mpuoOpeTeHHas)
MMMYHOJIOTHYECKas TOJEPAHTHOCTD
MOXET  BO3HMKAaTb B  JIIOOOM
nepuofe J>KU3HU TPH  KOHTAKTE
UMMYHHOH CHCTEMBI (B 4aCTHOCTH,
Makpodaros, T- u B- nmumdoruTon)
¢ uyxepogHelM Ar. Opnaxo

beHomeH MMMYHOJIOTHYECKOM
TOJIEPAHTHOCTH jerde BCETO
BOCIIPOU3BECTH B nepuos
AMOpPUOHAIILHOTO pa3BUTHS.
NMMmyHHast ~ cucTeMa  IpU3HAaeT
«CBOUM» AHTUI'CH, KOTOpLIfI
KOHTAaKTHPOBAI c Hel B

AMOPHOHANILHBIN TIEPHO/I.
AHTHUT€HbI, HTHAYLIUPYIOIIHE

HMMYHOJIOTHYCCKYIO
TOJIEPAHTHOCTb, Ha3bIBAIOTCS
TOJIEPOT€HAMM. [Tonnepxanue

TOJIEPAaHTHOCTH,  BO3HHKIIEH B
SMOpPHUOHANILHOM WJIM B JIIOOOM
JIpyrom nepuoJe, TpebyeT
MIPUCYTCTBUS TOJIepOreHa B
opranusme. Hampumep, cocrtosHue
TOJIEPAaHTHOCTH K  YY)KEPOIHBIM
SPUTPOLMTAM, HHIYLUPOBAHHOE B
AMOpPUOHATIEHOM nepuoze,
IIPOJOJDKAETCA 0 TEX IMOp, MOKa B
OpraHu3Me TPUCYTCTBYET IaHHBIHA
Ar. IlpekpaiieHue TMOCTYIUICHUS
sToro Ar BemeT K  yTpare
TOJIEPAHTHOCTH.

B hopmupoBaHUHN
WHyLMPOBAaHHOU
MMMYHOJIOTHUECKON TOJIEPaHTHOCTH
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Y4acCTBYIOT LIEHTpaJIbHBIC
MEXaHU3MBI, CBSA3aHHBIC c
HEIIOCPEICTBEHHBIM BO3JEHCTBUEM
Ha UMMYHOKOMIIETEHTHBIEC KIIETKHU:

. MOBBIIICHHUE
aKTUBHOCTH CylpeccopHbix T- u B-
KJIETOK, HEJI0OCTaTOYHOCTh

KOHTPCYIIPECCOPOB, TPHU KOTOPOM
YTHETEHUE KJIOHA MepUPEPUUECKUX
T- u B-mumdonuroB, NK-kmerok
OCYILECTBIISICTCS  JUM(OIUTaMu-
cympeccopamu (CD8 T-kierkamu) ¢
TTOMOIIIBIO [TUTOKWHOB. Poib
WHIYKTOPOB CYIPECCOPHBIX KIIETOK
MOJKET UTpaTh AaHTUTCH, BBEICHHBIM
B OpraHusM B Majod  J103e
(HM3K0/1030Bast TOJIEPAHTHOCTH);

. Osokana
3¢ (PEKTOPHBIX KIETOK;
. AIIMMUHALAS

AHTUTCHOM HWMMYHOKOMIIETEHTHBIX
KJIETOK B THMYCE U KOCTHOM MO3T¢
(T-u B-K11€TOK COOTBETCTBEHHO);

. IeEeKTHOCTb
npeseHTaMu  Ar;  aucOanaHc
IIPOLIECCOB npoaudepanun u
IuddepeHmanum, KooIlepanuu
KJIETOK B UMMYHHOM OTBETE;

. KJIOHAJIbHO-
NePUIATHBINA MEXaHU3M,
XapaKTepU3yoLHiics

YHUUYTOKEHHEM  KJIOHa  KJIETOK-
IpeIIeCTBeHHUKOB B-numponnros
B IIPUCYTCTBUM HU30bITKA aHTHI€HAa-
TOJIEPOTEHA. BBenenne
Yy>KE€pPOJTHOTO AT B SMOPHOHATHHOM
NEPUOJE NPUBOJUT U K KIOHAJILHOU
AIUMHAHAIMU T-KJIETOK.

Iepudepuueckue
MEXaHHU3MBI CBSI3aHBI C MEPETPY3KOM
(MCTOIIEHNEM) UMMYHHON CUCTEMBI
aHTUT€HOM, TAaCCUBHBIM BBEIECHUEM
BbICOKOA()PUHHBIX aHTHTETI,
JNENUCTBUEM  aHTHUHAUOTHIIMYECKUX
aHTUTeN, OJIOKAZAOH peLenTopoB
aHTUT€HOM, KOMIUIEKCOM «aHTHTEH
- QHTHUTEJIO.

B OpraHu3me
MJIEKONUTAIOIUX MMEIOTCSI OpraHbl
U TKaHU, K KOTOPbIM OTCYTCTBYET
€CTECTBEHHAs TOJIEPAHTHOCTh
(mon3r, rjasa, CEMEHHUKHU,

32




IIMTOBUIHAS JKenesa,
HAJIIMOYCYHUKH HU  JAp.).  ITO
OOBSCHSICTCS. TEM, 4YTO B TIEPUOJ
AMOPHOHAIILHOTO Pa3BUTHS OHU HE
UMEJIM KOHTaKTa ¢ JTUMQOUIHBIMH
opraHamu n KJICTKaMH.
OTCyTCTBYeT KOHTAaKT YKa3aHHBIX
OpPraHoB ¢ UMMYHOKOMIIETEHTHBIMHU
KJIeTKaMM K B IIOCTHATaJIbHOM
ontorenese. [loaToMy MX Ha3bIBAIOT

«3a0apbepHBIMIY. [Tpu
MOBPEKIACHUH 3TUX OPraHOB MOXET
pa3BUBATHCA HOPMAJIbHBIN

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

Kiannuueckas
HMMYHOJIOTUsl.
AJliepruyeckue
peakuun

B paAc ciiydacB BBCACHUC
AHTUT'CHA B OpraHu3mM MOXET

MH/YyLIUPOBATh aHOMAJIbHYIO
TUIEPEPrUYECKYI0 peaK1uIo,
KOTOpast HOCHUT YepThl
NaTOJIOTMYECKOr0  Ipouecca |
ABIISIETCSA IpSAMOi
MIPOTUBOMNOJIOKHOCTHIO
MMMYHOJIOTHYECKON

TOJICPAHTHOCTU. Ta HEOObIYHAsS
dopmMa  pearupoBaHUS,  OCHOBY
KOTOPOH COCTaBIISIFOT €CTECTBEHHBIE
buznonornueckue MEXaHHU3MBI,
NoJIyynjia Ha3BaHWE ajuieprust (OT
rpeu. alios — wuHO# w ergon —
nericteue). M3ywaer — ammepruro

CaMOCTOATCIIbHAA HayKa —
AJUICProJIorus. COOTBETCTBEHHO
AHTUI'CHBI, BBI3BIBAOIIINC

AJUIEPrUYECKUe PEeaKkUu, IMOJyIHIIA
Ha3BAHUE AJJICPTEHBI.
['uniepuyBCTBUTENBHOCTHIO

Ha3BIBAIOT ype3MepHOe HIIN
HEAJIEKBATHOE IPOSIBICHUE PEAKLINI
MpuoOpEeTEeHHOTO HWMMYyHHTETa. B
OCHOBE TUIIEPYYBCTBUTEIBHOCTH
JICKUT HOJ'IG3HBII\/II B HOpMe JJISL
OpraHu3Ma UMMYHHBI OTBET, HO B
JJAaHHOM  CJy4ae JICMCTBYIOIIMH
HEAJIeKBATHO, YacTO C pPa3BUTHEM
BOCNMIAJICHUSI W TOBPEXKICHUEM

TKaHEeH. Peakmuu
TUTIEPYYBCTBUTEIBHOCTH MOTYT
MIPOBOLIUPOBATHCS MHOTUMU

AHTUI'CHaAMM, W TPHUYUHBI HX Y

WJ1-2 OTIK-5
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pa3sHbIX mojen pa3InYHbIL.
['nnepuyyBCTBUTENBHOCTD
IIPOSIBIISIETCS. HE TP NIEPBOM, a, KaK
IPaBUJIO, JIMIIb IPU MOCIEIYIOIUX
KOHTAaKTaX ¢ aHTUTE€HOM.

Uraxk, ajuieprust -
UMMYHHasi ~peakiusi OpraHu3Ma,
COITPOBOXKJAIOILASICS
MOBPEXKICHUEM COOCTBEHHBIX
TKaHeM.

Amnepruyeckue 0ONE3HU —
rpynmna 3a0ojeBaHMi, B OCHOBE
pa3BUTHSA KOTOPBIX JCKUT
HOBPEX/ICHHUE, BbI3bIBAEMOE
MMMYHHOH peakuuein Ha
9K30T€HHbIE AJUIEPTEHBI.

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

pa3BUTHUA KOTOPBIX JIEKUT
IIOBPEXKICHUE, BBI3BIBAEMOE
MMMYHHON pEaklMed Ha aHTUTEHBI
COOCTBEHHBIX TKaHE!
(3HI0AHTUTEHBI).

Tepmun «@eprus»,
O3Havyarolun U3MEHEHHYIO

PEaKTUBHOCTh OpraHM3Ma-XO03sMHa
IIPU €ro IOBTOPHBIX BCTpPEYaAX C

«areHToOM», BIIEPBBIC ObLI
npemioxked B 1906 r. ¢gon Ilupke
(Piruet) (6e3 paszesneHus
Pa3BHUBAIOIIIHXCS pu 3TOM
MMMYHOJIOTHYECKUX pEaKIuil 1o
TUTIAM). CHHOHIMOM I
0003HaYeHUS

TUNEepYYBCTBUTENBHOCTH | THHa
TEPMHH aJUIEprusl CTajl JUIIb B
MOCJIEIHHUE TOJIBI.

Ilepron mMexay mepBUYHBIM
MOTMa/laHueM aJulepreHa B OpraHu3M
U BTOPUYHBIM (TOCJE KOTOPOro H

MIPOUCXOUT ajiepruveckas
peakiusi)  Ha3bIBAIOT  MEPUOJIOM
CEHCHUOMIN3aIIH. [Tepuon
CEHCHUOMIN3aIin MOKET

MPOJIOJDKATECS  OT  HECKOJBKHX
CYTOK 10 HECKOJbKHX HeAeNnb, U
JTaykKe HECKOJIbKO JICCSITUICTHH.
CeHcHOMIM3ALUI0  MOXHO
BBI3BATh OYCHb MaJoHu,
CyOMMMYHH3UPYIOIICH 103011
aHTUTeHa (HampuMep, BBEJCHHUEM
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Mopckoit  ceuHke 0,000001  wmn
JIOLIAJAMHON CBIBOPOTKH), KOTOpas
noJiyumia Ha3BaHUE
ceHcuOmnmmsupyrormieit. IlopropHoe
BBEJICHHE TOTO K€ aHTUTeHa 4Yepes

OIpe/IeTICHHBIN POMEXYTOK
BPEMEHU BBI3BIBAECT AJUIEPIUUYECKYIO
pEaKIuIo. Ho3zy aHTUTEHA,
BBI3bIBAIOILYIO COOCTBEHHO
aJUIEPTHYECKYIO peakuio,

HAa3bIBAIOT Pa3pelIaAOIICH.

B pa3BUTUH aJuIepruyecKoi
PEaKIMK BBIICTSIOT TPU CTAIUH:

- B TedeHne MMMYyHOJIOTHYECKOU
CTaJud B OTBET Ha aJUIEPTeH

oOpa3yroTcs aHTUTEH-
YyBCTBUTEIbHbIE KJICTKH,
crienupuieckue aHTHTENa Hu
MMMYHHBIE KOMILJIEKCHI.

- ITaTtoxumuueckas cTamus
XapaKTEepU3yeTCs o0pazoBaHHEM
MEIMATOPOB BOCTIAJICHUS u

OMOJIOTMYECKH AaKTHBHBIX aMHHOB,
KOTOpBIE UIPAIOT OCHOBHYIO POJIb B
MEXaHU3ME aJIEPrU4eCKUX
peakiuii.  CTUMyJIOM K  HX
00pa30BaHUIO SABISIETCS COEAUHEHHE
aJulepreHa ¢ aHTUTEIaMH WIH
CEHCUOMIIN3UPOBAHHBIMU
auMonUrTaMu B KOHIIE
MMMYHOJIOTHYECKOH CTaun

- B Teuenue natodusnonornueckon
CTaJiud MPOABIIAETCS KIMHUYECKAs
KapTHUHA aJUIEPTUYECKON peakiuu.

Kak MIPaBUJIO, KJIMHUYECKHE
MIPOSIBIICHUS aIJIeprun
HOJIMMOP(]HBI.

[IepBas KJ1accupuKanus

ajutepruii  Obuta  mpeasioxkeHa  P.
Kykom B 1947 1. B ee ocHOBY 0bL110
I0JIO’KEHO BpeEMsI pa3BUTHSA
QJUIEPTUYECKOM  peakiuu. bpum
BBIJIEJIEHBl TUIIEPYYBCTBUTEIBHOCTD
HEME/IEHHOTO (THT) "
3aMEJJIEHHOTO (I'3T) THUIIA.
CpaBuenne cpoiictB 'HT u I'3T
npescTaBieHo B Tabauie: CBolcTBa
I'HT u I'3T (o Kyky, 1947)
N3yueHne  MOJIEKYISIPHBIX
MEXaHU3MOB aJUICPIHMM IPUBENO K
coznanuto Jhxemnom u Kymbecom
(Coombs, Gell) B 1968 r. HoBOI
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knaccudukanuu. B cooTBeTcTBHH C
HEll pazNuyaroT YeThIpe OCHOBHBIX
TUTIA AJUIEPTUH: aHAPUIAKTHIECKUI
(I Tam), murotokcuueckuit (I Twm),
uMMyHoKoMmIutekcHbl (III Tum) u
omocpenoBaHHbli  kinetkamu  (IV
tum). [lepBbie Tpu Tua OTHOCSTCS
k ['HT, wyerBepteiii — k [I3T.
Peakiun  mepBbIX TpeX  THIIOB
OTOCPEIYIOTCS aHTHUTENaMU;
peaxkuuu 4ETBEPTOTrO —
MPEUMYIIECTBEHHO T-KIeTKaMu H
Makpodaramu. Ha mnpaxktuke oHH
HeoO0s3aTeNbHO BCTPEYAIOTCS
IIOPO3Hb, MOT'YT COUYETAThCSL.

NvmyHoaepuumThl.
HNMMmyHHBIH cTaTYC.

NmmyHOI@DUIIUTHEIMU
cocrosHusiMu  (UJAC) HaszpiBaroT
HapyleHUss UMMYHHOI'O cTaTyca U
CHOCOOHOCTM K HOPMaJIbHOMY
UMMYHHOMY OTBETY Ha pasHbIe

AHTUTE€HEL. Ot HapYIICHUS
00ycloBieHbl JAe(eKTaMu OJHOTO
1580071 HECKOJIBKHAX 3BEHBEB

UMMYHHOH CHCTEMBI.

B ocHOoBYy Kinaccudukanuu
UMMYHOJE(PHUIMTHBIX  COCTOSHUIA
MOTYT OBITh TIOJIOXKEHBI pa3HbIC
HPUHIUIIBL.

I. Ilpexne Bcero, 10
MPOUCXOXKACHUIO UX DPa3JeNAoT Ha
nepsuuHble (BpoxaeHuoie) UJC u
Bropuunsle JIC (mpuoOpeTeHHbIE).
- IlepBHuHBIE YacTO CBSI3aHBI C
nedexTamu T'€HOB,
KOHTPOJUPYIOIIUX paboty
OTIpENICIICHHBIX 3BEHHEB MMMYHHOU
CUCTEMBI. I'eneTnuecku
JeTePMHHAPOBAaHHBIE
UMMYHOJC(PHUIUTHBIE  COCTOSTHHS
BBISIBJISIIOTCS. B OCHOBHOM Yy JIeTei
[IEPBOrO0 TroJla JKU3HHU, KOTOpBIE
peaKo MOXKHMBAKOT 70 Toma 0e3
MPOBE/ICHUSI aKTHBHOI'O JICYEHUS C
3aMelIeHHEeM BBISIBIICHHBIX
ne(eKToB.

- Bropuunbie (mpuoOpeTeHHBbIE)
UMMYHOJC(PHUIUTHBIE  COCTOSTHHS
BO3HHUKAIOT B pe3yabTare
BO3JCUCTBUS (PAaKTOPOB BHEIIHEH
cpeapl Ha  KJIETKM  HMMMYHHOM
CHCTEMBI — B CBSI3U C MH(EKLIUAMH,
MHBa3UsIMH, OIyXOJISIMH,

WJ1-2 OIIK-5
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CTapeHUEM, O0XKOTaMH, TpaBMaMH,
o0JsrydeHuneM, IEWCTBUEM
(bapMaKoIOTHYECKUX CPEJICTB U AP.
1. Hpyroit MIPUHITATI
KJIacCU(UKALIUN
UMMYHOE(PUIIUTOB CBSI3aH c
ypoBHEM  JedeKTa  HUMMYHHOM
cuctembl, e€ aeexTHoro 3BeHa. B
3aBUCUMOCTH OT YpOBHS JedeKTa
BBIJICTISIOT:
- UMMYHOJIE(DUITUTHI,
00YyCIIOBIICHHBIC
MIPCUMYIICCTBCHHBIM TTOPAKCHHEM
B-3Bena. IIpenmyiiecTBEHHbIE
nedekThl B-cucTteMbl MMMYHUTETA
BBISIBIISIIOTCS Kak CUH/IPOMBI
THIIOTaMMarjio0y THHEMHH WA
aramMmmario0yJIMHEMUH;
- UMMYHOAE(PUIIUTHI,
00YCJIOBIICHHbBIE
MPEUMYIIECTBEHHBIM TOPAKEHUEM
T-3BeHa  (Hampumep,  CHHAPOM
aruia3uy TUMYca);

- KOMOMHHPOBaHHbBIE
UMMYHOJIE(UIIUTHI. HaubGonee
TSKEIBIMU ABIIAIOTCA

KoMOuHUpoBaHHble AedexTsl T- u
B-cucrem nmmyHnurera.

CHuxenue YPOBHS
UMMYHOTJIOOYJIMHOB B CBIBOPOTKE
KPOBH MOXET KacaTbCsi OO Bcex
KJIaccoB, JINOO WU30MpaTeabHO —
OIHOTI0-ABYX KJIaCCOB. Yacto
HaOII01aeTCS nedunut
cekpeTopHoro sIgA, ¢ yem ObIBatOT
CBSI3aHBI ~ TpyOble  HapyIICHHS
MECTHOM  3allUTBl  CJIU3HUCTHIX
ob6omouek. Creayer yYuThIBATh, UYTO
OJIMH U TOT € CHH/IPOM, HAIIpHUMeED,
TUIIOTaMMarjo0yTHHEMUS, MOXKET
ObITH cleaCTBHEM JAe(deKTa pa3HbIX
3B€HbEB HMMYHHON cHCTEMBL. B
OJIHOM cllyyae NPUYMHOM MOXKeT
obiTh  neext B-mumdoruTos, B
JIPYTUX — nedext
AHTUTEHITPEICTABISIONICH (HYHKIIMH
makpodaroB, wimu jpedpexrt T-
XEJIIEepoB.

1. Tperuit IIPUHIUII
KJaccuukanmum
UMMYHOJC(PHUIMTHBIX  COCTOSHHI
OCHOBaH Ha aHaJu3e KOHKPETHBIX
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MPUYXH ux BO3HUKHOBEHHUSI.
Hawubonee 9acTo BBIJICIISIOT
UMMYHOIC(PUITUTHI,
00YCJIOBJICHHBIC:

- HApYUICHUSIMH TYMOPAIBHOTO
3B€Ha UMMyHHTETa (TUIO- |
aramMmmarJo0yJIMHEMHH U JIp.;

- HapyUIeHUsIMU (DYHKIMIA THMYyca U
KJIETOYHOTO UMMYHHTETA;

- HapylmieHUSIMH B  CHUCTEMeE

¢arouTo3sa;

- nedexramu CHCTEMBI
KOMILJICMEHTA,;

- HapyIICHUSIMH TJIABHON CHCTEMBI
TUCTOCOBMCECTHUMOCTH,

- HapyIICHUSIMA HPOTYKITUH

WHTEPJICMKUHOB U T.J1.;
- TSDKEIBIMU KOMOMHHPOBaHHBIMU
HapyLICHUSMH.

K o0mum  mposiBieHHSIM
NJC otHOCSTCA:

- WH(EKIIMOHHBIN CUHIPOM
(THOMHO-CeNTUYECKUE  MPOLECCHI
CBSI3aHBI c HapYyUICHUSIMHU

MNpEUMYIICCTBECHHO T'yYMOPAJIBHOTO
HMMYHUTCTA, OINIIOPTYHUCTUUCCKHUC

BUPYCHBIE, IpuOKOBBIE u
MPOTO30MHBIE 3a00JIEBaHUSI - C
nedexTamu KJIETOYHOT'O
UMMYHUTETA);

- KeNyTOUYHO-KUIIIEeYHbIE
paccTporcTBa (HapyieHus
BCACBLIBaHUS, neduuT IgA,
UHQPEKIUH  HKETYT0YHO-KHIIIETHOTO
TpaKTa);

- OIIyXOJIM UMMYHHOU CHCTEMBI;

- QJUIEPTUYECKUN U ayTOMMMYHHBIN
CHHJIPOMBI (aTommw,
ayTOMMMYHHBIE ~ T'€MOJUTHYECKHE
aHEeMHH);

- 4aCTOE€ COYETaHUE C IIOPOKAMHU

pa3BUTHSA (mpm BPOXKICHHBIX
UMMYHOJE(PHUIINTAX);
- TeMaTOJIOTUYECKHUE HW3MEHEHHUS
(cHMXKEHuE KOJIMYECTBA
TUMGOLMTOB U HEUTPOPUIIOB,
H03MHOUIIHS, aHeMus,
TPOMOOIIUTONICHHS).

NMMyHHBI cTaTtyc — 3TO

COCTOSTHUE WMMYHHOH CHCTEMBI Y
IAHHOrO OOJBHOIO B  JAHHBIU
MOMEHT HCCIICJIOBaHMS, KOTOpOE
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OLICHUBAETCS C MIOMOILBIO
KOMILIEKCa 1a00paTOPHBIX
[IOKa3aTeJIed,  XapaKTEePU3YIOLIUX
KOJIMYECTBO U  (PYHKIIHOHAIBHYIO
aKTUBHOCTh  KJIETOK ~ MMMYHHOMU
CUCTeMBI, a Takxke (akTopoB
HecTIenn(pUIecKOil PEe3UCTEHTHOCTH
opranusma ([pannuk I'.H.).
NMMmyHHBIT craryc
onpenensieT  3PQPEKTUBHOCTH |
COIVIACOBAaHHOCTh  pabOThl  BCEX
CUCTEM U 3BEHbEB HMMYHHUTETA —

Makpodaros, KOMILUIEMEHTA,
UHTEP(EPOHOB, T- u B-
TUMQOIUTOB, TJIABHOH CHUCTEMBI
TMCTOCOBMECTUMOCTH. Jns
MOCTAaHOBKH JIMarHosa
MMMYHOIIATOJIOTHYECKOTO

COCTOSTHUS MIPOBOJST coop

HMMYHOJIOTHYCCKOTO aHAaMHE3a U
IMOCTAHOBKY HMMYHOJIOTUYCCKUX

TECTOB. Moryt TaKke
OCYIIECTBIATBCS TECThI IN VIVO
(KOXKHBIE TECTHI),

PEHTTEHOJIOTUYECKOE HUCCIEeI0BAaHUE
TUMQOUIHBIX OPraHOB (THUMYCA).
Ha ocuoBannun manaelix BO3 u
MHOTOJIETHETO OMBITAa MO U3yYEHUIO
MMMYHHOTO CTaTyca 3J0POBBIX H
o6oneubix P. B. IlerpoB co3gan
JIBYXOTalHBIA TOAXOJ K OIICHKE
MMMYHHOTO CTaTyca

l. ITocne BBISIBJICHHS
KITMHUYIECKHIX MPU3HAKOB
HApYIICHU TOTO WJIM MHOTO 3BEHA
UMMYHHOH CHUCTEMBI UCCIICIYIOT UX
KOJIMYECTBEHHBIC XapaKTEPUCTUKH,
TaK Ha3bIBaCMbIE OPUECHTHPOBOYHBIE
TECTBl  TEPBOTO  YPOBHS  JUIS
BBISIBIICHUS  «TPYOBIX»  Je(heKTOB
¢aroruTo3a, KJIETOYHOTO u
TyMOPajIbHOTO UMMYHHUTETA!
- ompexaeneHue abCONIOTHOTO U
OTHOCHUTEIIEHOTO CoJIepKaHus
TuMQONUTOB B mepudepruuecKoit
KpPOBH;
- ompeneneHue konuuectBa T- u
B-nmumponnros;
- ompeneneHue YpPOBHS
MMMYHOTJIOOYJIMHOB OCHOBHBIX
kiaccoB (1gG, M, A);
- ompeneneHue  (aroruTapHOU
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aKTUBHOCTH JICHKOIIUTOB;
- ompejaeneHue TUTpaA
KOMILIEMEHTa (He 00s13aTeNbHO).

II. C yderom aHanu3a
pe3ynbTaToB TECTOB 1  ypOBHS
OTPEACIAIOT JANbHEUIYI0 TaKTHKY

MMMYHOJIOTHYECKOTO
uccnenoBanus.  llpu  Hamuuuu
3HAYUTETbHBIX U3MEHCHUN B
MMMYyHOTpaMMe clenyer
MEPEXOIUTh K 00Jiee CIIOKHBIM, TaK
HA3bIBAEMbIM AHATUTUYECKUM
TeCTaM BTOPOTO YPOBHS, KOTOpBIE
MO3BOJISTIOT YCTaHOBUTH
BBIPAXKEHHOCTD

UMMyHoJIorudeckoro nedekra. K
HUM OTHOCSITCSI TMPAKTUYCCKH BCE
METOJIbI, C TIOMOIIBIO KOTOPBIX
MOKHO OIICHUTH (PYHKIIHOHATBHYIO
aKTUBHOCTb ¢baronuros,
BcrioMorarenbHbIx kietok, NK, T-
u B-kieTok.

10.

HNMmyHoOnpopuiakTuka.
HNmmyHoTepanus.

NmmyHonpodunaktuka  u

UMMYHOTEpAIUs SBIISIOTCS
paszenaMu UMMYHOJIOTHH, KOTOPbIE
M3y4aroT u pa3pabaThIBatOT

CIocoObI U METO/IBI CIIeHU(PUYECKOM
npodWIaKTUKU, JI€YeHUs M Jua-
THOCTHKH WHQEKITMOHHBIX "
HEeMH(EKIMOHHBIX ~ Oone3Hell ¢
MOMOIIIBI0O  UMMYHOOHOJIOTHYECKUX
IpenapaTos, OKa3bIBAOLINX
BIMSIHAE Ha (DYHKIIMIO MMMYHHOM
CHUCTEMBI, WM JEHCTBHE KOTOPBIX
OCHOBaHO Ha HMMYHOJIOTHYECKUX
MPUHITATIAX.

NmmyHoTepanuss - MeToA
JICUeHMS, npu KOTOPOM
OCYILECTBIISICTCS  BO3JCHCTBUE Ha
UMMYHHYIO CHCTEMY: TIOJaBJICHUE

UMMYHHOT'O oTBETa
(uMMyHOCyHIpeccusl), CTUMYJSIUS
OTBeTa (MMMYHOCTUMYJISILIMS ),
BOCCTAHOBJICHHE
UMMYHOJIC(HUIIUTOB
(MMMYHOKOPPEKIIHS). B
NPUKIIAJAHOM, OoJiee Y3KOM CMBICIIE
UMMYHOTEpPAIHUs UCIOJIb3YET
crierupuIecKue METO/IbI
cepoTepanuu (mpumeHeHue
UMMYHHBIX CBIBOPOTOK,
WMMYHOTJIOOYJITHOB),

1J1-2 OIIK-5
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BaKIIMHOTEPAITUU (;teueOHbIC
BaKIIMHBI), UMMYHOKOPPEKIIUU
(necencuOunm3ays v ap.).
Nmmynomnpodunaktruka -
croco6 MpEayTPEKICHUS
MH(]EKITMOHHBIX 3a00J1eBaHUil
MyTeM CO3JaHUSl HCKYCCTBEHHOTO
crenupuIecKoro UMMYHUTETA.
Beiiensitor BaKIMHOTPOPUITAKTHKY
(cozmaHue aKTUBHOIO HMMMYHHTETa
3a CYeT BAaKLUWH, AHTUIEHOB) H
ceporpoduaakTuKy  (IMMacCCUBHBIN
UMMYHHTET 3a CYET BBCICHHS B
OpraHu3M CHenu(PUUECKUX aHTUTEN

- IMMYHOTJIOOYJIMHOB).
Baknunanus. Baknunarueii
YeJIOBEUYECTBO 00s13aH0

O.[xennepy, kotopeiii B 1796r.
MOKa3aj, 4YTO MPHUBUBKA KOPOBBEH
ocmbl - BakiuHamus (vaccinum - c
JaT. KopoBuwi) dS¢¢deKTuBHA UL
npoUIaKTUKNA HATypabHOU OCTIBI.
C TeX nop npernaparsl,
UCTIOJNBb3yeMble  JUISL  CO3JaHUS
aKTUBHOTO MMMYHUTETA, Ha3bIBAIOT
BaKIIMHAMH.

Nmmynompodunaktuka  u
UMMYHOTEpAIusi TPUMEHSIOTCS B
cilyyasix, Korja HeoOXouMo:

a) chopmupoBath, CO31aTh
cneuuuyeckuii HMMMYHUTET WM
aKTUBU3UPOBATH JeATeIbHOCTD
UMMYHHOH CHCTEMBI;

0) TMOJaBUTH AaKTUBHOCTH
OTJENIBHBIX ~ 3BE€HbEB HMMMYHHOM
CHCTEMBI;

B) HOpMalM30BaTh paboTy
UMMYHHOU CHUCTEMBI, €CIIH UMEIOTCS
OTKJIOHEHUS ee (YHKLUUU B Ty WIH
WHYIO CTOPOHY.

Nmmynompodunaktuka  u
UMMYHOTEpAITUsT HaXOMAT IIHPOKOE
pUMEHEHHE B pa3IMYHBIX
o0nacTsiX MEAMIMHBI, B TEPBYIO
ouepeb B  NpOQUIAKTUKE U
Je4eHUH WHQPEKIIMOHHBIX 00JIe3HEH,
aJUIepruif, UMMYHOIIATOJIOTHYECKUX

COCTOSTHHI, B OHKOJIOTHH,
TPaHCILIaHTOJIOTHH, npu
MIePBUYHBIX u BTOPUYHBIX

UMMYHOJACPHUIUTAX U JPYrux
0o0JIe3HsIX.
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NMmyHOOHOTIOTHYECKHE
npenaparbl HMEIOT CIIOKHBIN
COCTaB, OTJIMYAIOTCS II0 CBOCH
MpUpoJie, Croco0aM IOIyYeHUs H
MIPUMEHEHUS, LIEJIEBOMY
Ha3HAYCHHUIO. Onnako, KakK
YKa3bIBAIOCH BBIIIE, HX 00bETUHSICT
TO, YTO OHM JCHCTBYIOT WJIM Ha
MMMYHHYK) CHCTEMY, WIIH Yepes
HMMYHHYIO  CHUCTEMY, MWIH K€
MEXaHU3M MX JICHCTBHSI OCHOBAaH Ha
MMMYHOJIOTHYECKUX MPUHIUIIAX.

JelcTByOIIMM HA4YaJOM B
HUBII sBasgioTCs WIM aHTUICHBI,
MOJYyYECHHbIE TEM  WJIH  HHBIM
CIIOcOOOM, WM AaHTUTENa, WU
MUKPOOHBIE KJIETKH U UX JIEPUBATHI,
WId  OHOJIOTMYECKH  aKTHBHBIC
BEILECTBA THIAa UMMYHOLIUTOKHHOB,
MMMYHOKOMIIETCHTHBIE KJIETKH U
JIpyrue HuMMYyHopeareHTbl. Kpome
neicrtBytomero  Havaima, — MBI
MOTYT, B 3aBUCUMOCTH OT UX
MpUPOABI M XapaKTepa, BKIIOYATh

CTaOMIIN3aTOPBHI, a/IbIOBAHTHI,
KOHCEPBAHTHI u Ipyrue
cyOcraHuu, yIIydlIaroIine

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

OCHOBHYIO POJb B crielu(puaecKoit
npouIIakTUKe UHQEKIIMOHHBIX
3aboseBaHui UMeeT
BaKLMHOMPO(DUIAKTUKA.

Bakuuuaer — »3TO OWompemnaparsl,
IPUTOTOBJICHHBIE U3 MUKPOOOB WM
179 AQHTHUTECHOB, KOTOpEbIE
NPUMEHSIOTCS Ui NPO(UIAKTUKH
MH(pEKIMOHHBIX 3aboneBanuii. Ha
BBEJCHWE  BAaKIUHBI  OPraHU3M

OTBEYaeT (dhopMupoBaHHEM
HCKYCCTBEHHOTO aKTUBHOTO
MMMYHHTETA, 00yCIIOBJIIEHHOTO
BbIpaOOTKOM aHTUTEI WIn

MPUMHUPOBAHHBIX JTUM(OITUTOB.
CymiecTByeT psii TUIOB BakIUH —
KUBBIE, YOUTBIC, KOMIIOHEHTHBIE H
CcyObeTMHUYHBIC, PEKOMOMHAHTHEIE,
CUHTETHUYECKHUE OJIUTONENTHIHBIE,
AHTUUJUOTUIIMYECKUE U JIP.

1. Yoursie
(MHAKTUBUPOBAHHbBIEC) BAKIHUHBI —
9TO BaKIMHHbIE Tpenaparbl, He
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coJepxKarue KHUBBIX
MUKpPOOPTraHu3MOB. BakiiHbl MOTyT
colepXaTrb  IEIbHBIE  MHKPOOBI
(KOpITYCKYJIbI) - BaKIIMHBI TPOTHUB
9yMbl, TPUNINA, TOJIUOMHUEITUTHAS
BakuuHa  Corka, a  TaKxe
OTJeNbHBIC KOMITOHECHTHI
(monucaxapuHasi MHEBMOKOKKOBas
BaKIMHA) WU WMMYHOJIOTHYECKH
akTUBHBIC  ¢pakuuu  (BaKIWHA
IIPOTUB BUpYyca remnaruta B).

2. Kusblie
aTTEHyUpPOBaHHbIE  (OCJIA0JICHHBIC)
BaKIMHBl. OTU BaKIHUHBI HMMEIOT
HEKOTOpbhIE MpPEUMYIIeCTBAa Tepes
yOUTBIMHU. Onn MOJIHOCTHIO
COXPAHSIOT aHTUTCHHBIM  HaOOP
MHUKPOOpPraHu3Ma M 00EeCTIeYMBarOT
Oonee  AMUTENBHOE  COCTOSIHUE
crienupuiecKoi
HEBOCIPUUMYHBOCTH. Kupbie
BaKI[MHBI MIPUMCHSIFOT TUTST
npoUIaKTUKH MOJIMOMHEITUTA,
TyIsApeMHuH, Opyieiesa, KOpH,
KENTON JTUXOPAJIKH,
AMHIEMUYECKOTO MAPOTHTA.

3. KomnoneHnTHbIE
(cyOBenMHUYHBIC) BAKIIMHBI
COCTOSIT M3 TJIABHBIX (MaKOPHBIX)
AHTHTEHHBIX KOMIIOHECHTOB,
CHOCOOHBIX obecneynThb
IIPOTEKTUBHBIA HMMMyHHUTET. HWMmu
MOTYT OBITb:

- KOMITOHCHTBI
CTPYKTYp KIJIETKH (aHTHUTEHBI
KJIIETOYHOM creHku, H- wu Vi-

aHTUTEHBI, pubdocomabHbIe
aHTHUTEHBI);

- aHATOKCHHBI -
npernaparsl, coJiepKalue

MOIU(DUIIMPOBAHHBIE XUMHYECKHM
MyTeM OSK30TOKCHHBI, JIUIICHHBIC
TOKCHUYECKHX CBOMCTB, HO
COXpaHUBIIIHE BBICOKYTO
AHTUT€HHOCTh U UMMYHO-T€HHOCTb.
Ot mpenaparbl  00eCreYrBalOT

BBIPA0OTKY AHTUTOKCHYECKOTO
HMMYHHUTETA (aHTUTOKCUYECKUX
AHTUTET - AHTUTOKCHUHOB).

HaunGonee mmpoko HCHIONB3YIOTCA
TUQPTEPUMHBIT U CTONOHAYHBIN
AHATOKCHHBI. AKJIC —
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aCCOIMUPOBaHHAS KOKJTIOIITHO-
nudTepuiiHO-CTONOH YHAS
BaKIIMHA.

- CyOBbeTMHUYHBIC
BaKIWHBI. BakiuHy NpOTHB BHpyca
rernarura B TOTOBST u3
MMOBEPXHOCTHBIX O€eJIKOB
(cyObeauHUI]) BUPYCHBIX YaCTHII
(HBs anTturen). B nacrosiiee Bpems
3Ty  BakUMHY  MOJIydYaloT  Ha
PEeKOMOMHAHTHOW  OCHOBE - C
MOMOUIBIO JIPOXKKEBBIX KIIETOK C
masMuion, koaupyroomeit  HBs
aHTHTECH.

4, PexomOuHaHTHBIE
BaklMHbl. C TMOMOIIBIO METOOB
TCHHOU WHXCHEPUHU TCHBI,
KOHTPOJIMPYIOILIME CUHTE3 Haubosee
3HAYUMBIX UMMYHOTEHHBIX
JETCPMUHAHT, BCTPAWBAlOT B
CaMOPEIUTHIUPYIOIIHECs
TCHETHYECKHE CTPYKTYPBI
(TuTa3MuUIBI, BUPYCHI). Ecam
HOCHUTEJIEM (BEKTOPOM) SIBJISIETCS
BUPYC OCIHOBAKIMHBI, TO JaHHAA
BaKkllMHa OyneT B  OpraHusMe
WHAYIUPOBAaTh  MMMYHHUTET  He
TOJIBKO TIPOTHB OCIIBI, HO M TIPOTHB
TOTO BO30yAWTENs, Yeld TeH ObLI
BCTPOEH B ero reHom (eciu ren HBS
aHTHUIeHa - POTUB BHpYyca renaTura
B).

Ecnu BekTopom  siBIsieTcs
IasMuAa, TO TPH Pa3MHOKCHHUH

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

HEOOXOUMBIM aHTUTEH, KOTOPBIA H
UCIIONBb3YEeTCsl B JalbHEHIIeM s
MIPOM3BO/ICTBA BAKITHH.

5. CuHTETHYECKHE
OJINTONENTUIHEIE BaKIIMHEL.
[IpuHIMIIBI WX KOHCTPYHWPOBAHUS
BKJIIOYAIOT CHHTE3  MENTHUIHBIX
MOCIIEIOBATEIIFHOCTEH,
o0Opazyromux AIUTOTIBI,
pacno3HaBaeMble
HEUTPANTH3YIONIMMHU aHTUTEIaMHU.

6. KacceTuslie 1581051
SKCIIO3UIIMOHHBIE  BakKIWHBL. B
KaueCcTBE HOCUTENSI HUCIOJIb3YIOT

OEJIKOBYIO CTPYKTYpY, Ha
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IIOBEPXHOCTHU KOTOPOH
AKCIIOHUPYIOT (pacmonararor)
BBEJCHHbIE  XHMHYECKUM  WJIH
I'€HHO-UH)KEHEPHBIM yTemM
COOTBETCTBYIOIIIE  ONpEACICHHbIC
AHTUT'€HHBIE J€TEPMUHAHTBHI.

7. JIunocomaibuble
BakUuHbl. OHM  HpPEACTaBISIOT
CcO00M KOMILIEKCHI, COCTOSIIUE H3
aHTUT'€HOB u JTUNOQUIBHBIX
HOCHUTEJIEH (mpumep -
dbochomunuapl).  MIMMyHOTeHHBIE
JUIOCOMBI ~ Ooee 3P PeKTHBHO
CTUMYJIUPYIOT BBIPAOOTKY aHTHTEI,
nponmpepannio T-muMpounuTOoB |
cekpenuro umu NJI-2.

8. AHTHHIUOTUITHYECKHE
BaKUMHBL.  AHTHHIUOTUIIHYECKHUE
aHTUTEJIa COJepXKaT «BHYTPEHHUI»
cnenupuyecKuit OpTpeT
aHTUT'€HHOM J€TePMUHAHTBHI.
[Tonyuarot MOHOKJIOHAJIbHBIE
aHTUUJAMOTUIIMYECKHE  aHTHUTENa,
coJepXKale «BHYTPEHHUH 00pa3»
IPOTEKTUBHOTO aQHTHUTCHA. B
HACTOsIIee BpeMs B HaIIel CTpaHe
IOPOM3BOIUTCS 7  aHATOKCHHOB,
okosi0 20 TNPOTUBOBUPYCHBIX H
O6onee 20  aHTHOAaKTEpHATBHBIX
BakuWH. YacTh W3 HHX SBISETCS
acCOIMMPOBAHHBIMU - T.C.
COJZIEPKAITUMHU AHTUTCHBI
pasNUYHBIX ~ BO30yAMTENeH, WU
OJTHOTO, HO B Pa3IMYHBIX BapHaHTaX
(KOpITYCKYJISIpHBIE U XUMHUECKUE).

. B 3aBucumoctn ot
KOJINYeCTBA AHTUIE€HOB T'OTOBST
MOHO-, IH-, TpH-, TeTpa- HWIH
MIOJTMBAKIMHBI. Hcnonb3ytor
KOMOMHHpPOBaHHbIE (U3 HECKOJIBKUX
pa3IMYHbIX Oaxrepuii) "
acCOIIMUPOBaHHBIE BaKIIWHBI,
cocToAlIMe U3 YOUThIX OakTepuil u
AHATOKCUHOB (Hanpumep,
XUMUYecKas copObupoBaHHas TH)O-
napaTu(O3HO-CTOIOHIUHAS
BaKIIMHA).

AHAaTOKCHHBI ~ (TOKCOW/IBI)
(an — orpunanue, tOX0 — OTPABIISIO)
— 3TO  mpemapaTtsl,  KOTOpbIE
NOJy4aloT M3  OaKTepHabHBIX
9K30TOKCUHOB. OHM  MOJHOCTBIO
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JTUIICHBI TOKCHYECKUX CBOWMCTB, HO
COXPaHSIOT UMMYHOTeHHOCTb. [Ipu
BBEJICHUU B OPTaHU3M HUHIYLIUPYIOT
BBIPAOOTKY HMMYHOTJIOOYJIUHOB —
AHTUTOKCUHOB. MeToJl MOJydeHus
aHATOKCUHA MNpenaoxuwi B 1923 r.
(bpaHIy3ckuii yaeHblii PamoH.

Jlis monmyyeHus: aHaTOKCHHA
B QUIBTpAT MUTATEIHHOTO OYIHLOHA,
B KOTOPOM BBIpaIIMBalId OaKTepUnu—
MIPOYIIEHTBI 9K30TOKCHUHA,
nobasnstor  0,3-0,4%  pacTtBOp
dopManuHa U BbIAEp)KUBaOT 3-4
Hen B Tepmocrare npu 37-40 °C.
AHATOKCUHBI TOTOBAT B  BHUIC
MpernapaToB, aacopOMpPOBAHHBIX Ha
agptoBanTax. OHM YacCTO BXOMST B
COCTaB aCCOIMUPOBAHHBIX BaKI[UH.
AHATOKCUHBI ~ TPUMEHSIOT  JUIS
poUIaKTHKH mudTepud,
CTOJIOHSIKA, cTa(hUITOKOKKOBOM
MH(EKIUU U Jp.

5.2. Pa3zgeianl AMCUUILIMHBI M TPYA0EMKOCTH 10 BHaM y4e0HOi padoThl

Ne
pasznena

HaunmenoBanue paznena
JUCLIUTUTUHBI

Bunel yueGHoi paboThl, vac.

ayauTopHas BHCAyAUTOpHAA

J I13 J3 CPO

Bcero
gac.

NmMmyHuTer. Bubl uMMyHHTETA.
BpoxneHHblli IMMYHUTET.
Hecnemmguueckue Gaxtopsl
BPOKJEHHOIO HMMYHHTETA.

2 4 - 6

12

NMMyHHas cucrema.
MMMYHOKOMIIETEHTHBIE KIIETKH.

12

Amnturensl. Knaccuguxarms.
Bunsl. CBolicTBa.

11

OHJOTreHHbIE UMMYHOPETYJISATOPHL.

['ymopanbHbBIN U KIETOYHBIN
MMMYHHBIN OTBET.

12

Awnturena. Kiaccoer
MMMYHOTJIOOYJTHHOB.

11

Cepomnorudeckasi ITMarHOCTUKA
MH(EKIMOHHBIX 00JIe3HEH.

12

NMMmyHONOrn4eckas naMsTh.
Oco6eHHOCTH UMMYHHTETA MIPH
Pa3IMYHbBIX WHOEKIHSIX.
NMmyHOnorngeckas
TOJIEPAHTHOCTb.
TpaHCIUIaleHTapHBI UMMYHUTET,

IIpoTHBOOITYX0JIEBBIIT UMMYHHUTET.

12
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8. KnuHnyeckass HIMMYHOJIOTHSI. 1 4 - 8 13
Anlepruyeckue peakiuy.
AyTOUMMYHHBIE PEAKIIUU U
3a00JIeBaHUsI.
9. Nmmynonedunutel. Metosl 1 4 - 8 13
UCCIIEIOBAaHNSI IMMYHHOTO
craryca.
HNmmyHonpoduiakTuka.
[IpuHIUIIEI UMMYHOTPOITHOU
TEpanuH.
UTOI'O: 14 36 - 58 108
5.3.  Temarmyeckuil ILIaH JeKIHKA
Ne Pa3en muciumminibl TemaTtnka nexkui KomanuectBo
pasn 4acoB B CEMECTPE
ena Vi
1. | AmmyHurer. Buabt JI 1. BBenenue B IMMYHOJIOTHIO. 2
HUMMYHHUTETA. NMmyHuTer. Bubl nMMyHHTETA.
BpoxkaeHnblii Bpoxnennsiii uMMyHuTeT. COBpEMEHHBIE
HMMYHHTeET. IIpEJICTaBICHUS O aKTOpax KJIETOUHOI'O U
Hecneungpuueckue IryMOpajabHOIO IMMYHHTETA.
(paxTopsl
BPOKICHHOI'0
HMMYHHTETA.
2. | AmmyHnnas cucrema. | JI.2. IMMyHHas cuctema, CTpOEHHUE, 2
NmmyHokomneTeHTH | QpyHKUIMU. VIMMyHOKOMIIETEHTHBIE
bl KJIeTKH. kieTku. [Ipoucxoxnenue u
muddepenumponka T u B mumdonuuts!.
ITonsiTvie 0 Mapkepax.
3. | AHTHI€HBbI. JI.3. AnTurensl, cBoiictBa. MukpoOHbIe 1
Kaaccnduxanus. AQHTUTEHBbI. AHTUT€Hbl MUKPOOPTaHU3MOB.
Buasbl. CoiicTBa. AHTUTEHBI TJITABHOTO KOMILJIEKCA
TMCTOCOBMECTUMOCTH.
4. | DHIOTeHHbIE J1.4. 'ymopasibHBINA U KJIETOYHBIN 1
HMMYHOPEryJasiTOpbl. | UMMYHHbIN OTBET. | OpPMOHBI U MEAUATOPHI
I'ymopaabHbIii 1 MMMYHHOH CUCTEMBI.
KJIETOYHbIA HMMYHBbIH
OTBeT.
5. | Aarurena. Knaceol JI.5. AaTutena, Ki1accel 2
HMMYHOTIJIOOYJIMHOB. | UMMYHOIJIOOYJIMHOB, UX XapaKTEepPUCTHKA.
6. | CepoJiornueckas J1.6. Ceponornyeckue METOIbI 2
AHATHOCTHKA UCCIIEJOBaHMUS.
HH(EeKIHOHHBbIX
0os1e3HEN.
7. | AmmyHonoruveckass | JI.7. OcOOEHHOCTH UMMYHHOT'O OTBETA MIPH 2
MaMsATh. Pa3IMYHBIX COCTOAHUAX. IMMYHHBIN
HmmyHooruveckast | OTBET IpU OaKTepUaIbHBIX, IPOTO30UHBIX,
TOJICPAHTHOCTD. IpUOKOBBIX U BUPYCHBIX MH(EKLHUSAX.
Tpancnianenrapusblii, | IMMyHOnornyeckas mamsrs.
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NPOTUBOONYX0JeBbIll | VIMMyHONIOrn4ecKkas TOJIepaHTHOCTD.
HMMYHHTET. TpaHcIIaHTaLIMOHHBINA U
IIPOTUBOOITYXO0JIEBbI UMMYHHUTET.
8. | Knuanuyeckas J1.8. UmmyHonaTtonorus. 1
HMMYHOJIOTHSI. NMMmyHOOrM4YecKast
AJlIepruyeckue TMIIEPYYBCTBUTENIBHOCTD (JIEPTHs).
peakuuu. AyTOMMMYHHBIE pEaKIIMK U 3a00JI€BaHUS.
AYTOMMMYHHBIE NmMmyHHBII cTatyc. BpoxaenHsie u
peakuuu u npruoOpeTeHHbIe IMMYHOAC(DUIIUTHI.
3a00JieBaHHA. MeTop! BBISBICHHS U KOPPEKLIMH.
HNMmmyHoaepuuuThI.
Metoanl
HCCJIeI0BAHMSA
HMMYHHOI'O cTaTyca.
9. | NpuHIMIBI JI.9. OcHOBBI HMMYHOTIPO(QHIIAKTUKHY H 1
HMMYHOTPOIIHOM UMMYHOTepanuu. IMMyHOMOLy I TOPBI.
Tepanunu.
NvmyHonpoguinakTu
Ka.
HUTOI'O: 14
5.4. TemaTrudeckuii IJIaH MPAKTUYECKUX 3aHATHH
Ne Pasnen TemaTuka NpakKTUYECKUX 3aHATUN dopmsbl Komnuect
pa3- | AUCUHUILIMHBI TEKYIIEro | BO YacoB B
zena KOHTpOJISI | ceMecTpe
Vi
1. | Ummynurer. Buner | I13.1 «MimmyHuTeT. Buasl iMMyHHTETa» T 2
MMMYHHTETA. I13.2 «Knerounsle paxTopsl Bpoxxaenoro | C, C3 2
Bpoxaennsii uMMyHHTETa. DaronnuTosy
HMMYHHUTCT. I13.3 «Bpoxnennslii uMmmynurer. @axrtopsr | C, C3 2
Hecnenuduueckne BPOXKJICHHOI'O UMMYHHUTECTa»
(bakTopbl
BPOKJEHHOTO
MMMYHHTETA.
2. | UmmyHHas [13.4 «JlumbougHas cucremay C C3 2
CUCTEMA. «IMMYHOKOMITETEHTHBIE KIJIETKN»
NMMmyHOKOMITETEH
THBIE KJIETKH.
3. | AHTHIEHBI. [13.5«AHTUTEHBI, KITaccupUKaIUs, BUIBI, C,C3 2
Krnaccudukanus. CBOICTBa»
Bunel. Coiictsa. «AHTHUT€HBI MUKPOOPTaHU3MOB»
«AHTUTEHBI OpraHU3Ma YeIoBeKa.
AHTUTEHBI TPYII KPOBU. AHTUTE€HBI
IJIABHOTO KOMIUIEKCA
TMCTOCOBMECTUMOCTH
I13.6 «AToroBoe 3aHsiTHe 1O TeMaM T,C, C3 2
1-5»
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OHJIOTeHHbIE [13.7 DHA0TreHHBIE UMMYHOPETYJISTOPHI. C,C3 2
UMMYHODPETYJIATOp | ['OpMOHBI, IUTOKHUHBI, X POJIb B
bl. 'yMOpasibHbIli U | UMMYHUTETE. ANIONTO3.
KJICTOYHBIN — —
MMYHBII{ OTBET. I13.8 FYME)paJ'IBHBII/I Y KJICTOYHBIN C,C3 2
MMMYHHBIH OTBET.
Awnturena. Kmaccer | I13.9 AnTturena. Knaccrr | C, C3 2
MMMYHOIJIOOYJIMHO | HMMYHOIJIOOYJIMHOB.
B.
Ceponoruyeckas [13.10 Knaccudukarus cepororndeckux C, IIp, C3 2
JUarHOCTHKA peakuuii. Peakuus arrrotuHanuu, ee
MHQPEKITNOHHBIX BapHaHTBHI.
Oose3Hen. Peakuuu npenunuranuy, BApuaHTh.
Peaknun ¢ yuactueM KOMIUIEMEHTA.
Ceponornyeckue peakiuy ¢ METKOU
anturena wim anrturten (PUD, UDM, PUA).
I13.11 Utorosoe 3ansitue mo remam 7-10. T, C,C3 2
Nmmynonoruuecka | [13.12. UmmyHoMOrHYeckas namMsrs. C, C3 2
s IaMSATb. Pa3nnuus nepBUYHOrO ¥ BTOPUYHOTO
OcobenHoctn UMMYHHOTO 0TBeTa. OcoOeHHOCTH
MMMYHHOT'O OTBETa | HIMMYHHOTI'O OTBETA IPU PA3JINYHBIX
IIPY pa3IMYHbIX MH(DEKIMSIX, BBI3BaHHBIE OAKTEPUSMU,
UHEKIUAX. BUpYCaMH, TpuOamMu, MPOCTEUITMMHU
NMmyHOnorngecka
s TonepaHTHOCTh. | [13.13. IMmyHosorngeckas tonepantocts. | C, C3 2
Tpancnmanenrtap- | TpaHcIualleHTapHBI HMMYHHTET.
HBI IMMYHHTET. ITpOoTHBOOIIYX0IEBBII UMMYHHUTET.
[IpotuBoOIIyXOI€EB
bIi1 UMMYHHUTET.
Kinunaunueckast [13.14. Anneprudeckue peaxiuu. C,C3 2
MMMYHOJIOTHSI. MexaHu3MBbl Pa3BUTHUS AJIIEPIUYECKUX
Anneprudeckue peakuuii. Knaccudukauus amiepruueckux
peaKkuuu. peaxumii o Jlxemny u Kymocey.
AyTOMMMYyHHBIE WNndexuronnas anneprus. Ajuieprudeckue
peakuuu u peakuuu IV tuna. [IpuHIUNel [MarHOCTUKU
3a0071eBaHUA. AJUIEPTUYECKUX 3a00JICBaHMIA.
I13. 15. AyrouMMyHHBIE peakuu 1 C, C3 2
3a0oseBaHus. AYTOAHTUTEHBI.
AyToaHTHTENA.
[IpyHIMIBI AMATHOCTUKU U TEPAIIUN
ayTOMMMYHHBIX 3200JICBaHHII.
Nmmynonedunurs! | I13.16. IlepBuunbie U BTOpUYHBIE C C3,T 6
Metobl UMMYHOJE(PUIUTEL. MeTobl TUarHOCTUKU
UCCIIEIOBaHUS U KOPPEKIUU UMMYHOAE(PHUILIUTOB.
MMMYHHOI'O Metoapl Hecne10BaHUs MMMYHHOTO
craryca. craryca.
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[IpuHDHIIBL [13.17. IlpuHLIMIIBI UYMMYHOTpPOITHOM
MMMYHOTPOITHOM tepanuu. UmmyHonpoduiakTika,
Tepanuu. MMMYHOTEpAIHs.
Nmmynonpodunax | I13.18.
THKA. Hrorosoe 3ansitue mo temam 12-17.
UTOI'O: 36

5.5. YueOHO-MeTOAMYECKOE 00ecnieyeHHe ISl CAMOCTOATEIbHOM padoThl 110 AN CHHILJIMHE

5.5.1. CamocrosTeapHasi padoTa 00y4aromerocs Mo AUCUMUILIMHE

Ne Paznen HaunmenoBanue pabot Tpyno- ®opMsbl
n/n JUCLUIUINHEI €MKOCTb | KOHTPOJIS
(dac)
1. 3amonHeHHE B paboyeil TeTpaan 6 C,P
OCHOBHBIX TEPMHUHOB pa3Jieia; U3y4eHUs
yueOHOW 1 HayYHOU JIUTEpaTyphl
NMMmynuTeT. IToAroToBKM K NPaKTUYECKUM 3aHATHIM
Buast - 3aII0JIHCHHE B pabouei TeTpaau
UMMYHHTETA. OCHOBHBIX TEPMHUHOB pa3Jieia; U3y4eHHUs
Bpoxnennslii yueOHOW U HayYHOU JIUTEPaTYpHl.
UMMYHHUTET. PaboTa ¢ 31eKTpOHHBIMU
00pa30oBaTeNIbHBIMU PECYpPCAMU,
Pa3MEIEHHBIMU B 3JIETPOHHOM-
uHpopmanroHHoil cucteme IIMY
2. | UmmyHHas IToAroTOBKH K MPAKTUYECKUM 3aHATUAM- 6 C P
cucTeMa. 3aIoJIHeHUE B pabouelt TeTpaau
VIMMyHOKOMIIETE | OCHOBHBIX PUCYHKOB U TEPMHHOB
HTHBIE KJIETKH. pa3nena IMmyHHas cuctema;
pedepaTuBHbBIE COOOICHUS IO
MMMYHOKOMIIETEHTHBIM KJIETKaM;
PaboTa ¢ 31eKTpOHHBIMU
00pa3oBaTesIbHBIMU pecypcami,
pa3MEIICHHBIMU B 3JIETPOHHOMN-
uH(popmanmonHou cucreme AI'MVY
3. | AHTHUTEHBI. [ToAroToBKM K NPaKTUYECKUM 3aHATHAM- 6 C P
Krnaccudukanus. | 3anonHenue B pabodei reTpanu
Bunel. CBolicTBa. | OCHOBHBIX PUCYHKOB U TEPMHHOB
paszzena; peepaTUBHbBIE COOOIICHHUS 110
TeMaM: «AHTUTeHbl. Kinaccupukausy».
Pabora ¢ 35eKTpOHHBIMUI
00pa3oBaTeIbHBIMU PECYpPCaMH,
pPa3MEIEHHBIMU B 3JIETPOHHOM-
uHpopManroHHoi cucreme JJIMYVY.
IToaroroBka Kk KOHTPOJILHOM padoTe U
TeCTHPOBAHHUIO.
4, OHIOTECHHEIE [ToaroToBKH K MPAKTUYECKUM 3aAHATUAM 6 C,P
MMMYHOPETYJISTO | - 3all0JIHEHHE B paboyeil TeTpaan
pBL OCHOBHBIX TEPMHHOB pa3zeia
I'ymopanbHblii 1 | DHAOTEHHBIE UMMYHOPETYJISTOPBI.
KJICTOUHBIN N3yuenuns yueOHON 1 HAydHOH
UMMYHBIN OTBET. | JINTEPATYPHI.
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Pabota ¢ 31eKTpOHHBIMHU
00pa30BaTeNIbHBIMU PECYPCAMH,
Pa3MEILEHHBIMU B 3JIETPOHHOM-
nHpopmarnmonHoi cucreme J[I'MV.

AmnTturena.
Kiaccer
UMMYHOTJIO0 YN
HOB

[ToAroTOBKM K MPaKTUYECKUM 3aHATHAIM
- 3aroJIHeHue B paboueil TeTpaau
OCHOBHBIX TEPMHHOB pa3ea.
Amnrturenna. Knaccst
UMMYHOTJI00ynHOB. M3yueHus yaeOHOMI
Y Hay4YHOU JIUTEPATYPBI.

PaGora ¢ 35neKTpOHHBIMU
00pa3oBaTelIbHBIMH pecypcami,
Pa3MEIEHHBIMU B 3JIETPOHHOM-
uH(popmannonHou cucreme AI'MYVY.

Ceposoruueckas
JMAarHOCTHKA
MHQPEKITNOHHBIX
0ose3Hel.

[ToAroTOBKM K MPaKTUYECKUM 3aHATHIM
- 3aI10JIHEHHUE B paboyeil TeTpaau cxem
OCHOBHBIX CEPOJIOTMUECKUX U
MMMYHOJIOTHYECKHUX PEAKIIHi,
UCIOJIb3YEMBIX JIJISl IMArHOCTUKH
WH(]EKIIMOHHBIX 3a00/1CBaHUH.
N3yuenus yueGHON 1 HayyHOU
JIUTEPATYPHI.

Pabora ¢ 35eKTpOHHBIMU
00pa30oBaTeNIbHBIMU PECYpPCaMHU,
Pa3MEIEHHBIMU B 3JIETPOHHOM-
uHpopManroHHoM cucteme JJIMYV.
IToaroroBka Kk KOHTPOJILHOM padoTe U
TeCTHPOBAHHUIO

NMmyHoorugec
Kasi [aMsTh.
NMmyHonorugec
Kast
TOJIEPAHTHOCT.

[TonroroBka K MPaKTUYECKUM 3aHATHSIM -
3aloJHeHKe B paboueit TeTpaau
PUCYHKOB U TEPMUHOB pa3jieia
«MIMMyHOJIOTNY€ECKas TaMATh»;
U3Y4EHHUs yueOHOW U HayyHOU
JUTEpaTyphl; MOJrOTOBKA pedepaToB 1Mo
teMaM U «VIMMyHOIOrH4€ecKast
TOJIEPAHTHOCTB.

Pabora ¢ 31eKTpOHHBIMUI
00pa3oBaTeIbHBIMU PECYpPCaMH,
pPa3MEIEHHBIMU B 3JIETPOHHOM-
uHpopmannonHoi cucteme IIMY

C P

Knuanaeckas
MMMYHOJIOTHSI.
AJneprudyeckue
peaKkiuu.

[TonroroBka K MPaKTUYECKUM 3aHSATHSIM -
3aroJHeHue B paboueit TeTpaau
OCHOBHBIX PUCYHKOB ¥ TEPMUHOB
paznena «KnuHuueckass UMMYHOJIOTHS.
Amiepruyeckue peakiumy; U3y4eHus
yueOHOIl U Hay4YHO TUTEepaTyphl.
Pabora ¢ 35eKTpOHHBIMU
00pa3oBaTeIbHBIMU PECYpPCaMH,
pa3MENIEHHBIMU B AJIETPOHHOM -
uHpopmannonHoi cucteme IIMY

CP

NmmyHonedpuu

[ToaroroBka K MPaKTHYECKUM 3aHITHUSIM -
3alloJJHEHMEe B paboyeld  TeTpaau

C P
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Tbl. UIMMyHHBII | OCHOBHBIX pHUCYHKOB U  TE€PMHUHOB

CTaTyc. pasnena «Metozpl HCCIEA0BaHUS

NmmyHomnpodun | ”IMMYHHOTO craryca.

aKTHKA. NMMyHOACDUIIUTH»; U3YUEHUS YueOHOU

NMMyHOTpOIIHAsE | U HAYYHOM JIUTEPaTypHI.

Teparus. Pa6ora c JJIEKTPOHHBIMU
00pa3oBaTeIbHBIMH pecypcam,
pa3MenIEHHBIMU B 3JIETPOHHOM-
nHpopmarmorHo cucteme JJIMYVY.

UTOIoO: 58

ITonroroBka k | [ToBTOpeHUE U 3aKpeIICHUE U3YYEHHOTO 2 C P

3a4ery Marepuana (pabota C JEKIHMOHHBIM
MaTepuajioM, y4eOHOH JuTepaTypoi);
dbopmynupoBKa BOIIPOCOB;
MpeA3K3aMEeHAIlMOHHbIE
WHUBUTyaJIbHbIC u IpyNIOBbIE
KOHCYJIbTAIIMU C MPENOJaBaTEIEM.
Pabora C ANEKTPOHHBIMU
00pa3oBaTeNbHBIMU pecypcamu,
pa3MeIIeHHBIMU B 3JIETPOHHOM-
uH(popmannonHou cucreme AI'MYV.

5.5.2. TemaTuka pedepaTUBHBIX padoT

Ne | Pa3zgen Tema

1 1 NMMyHoz0THs Kak Hayka. 3HaueHue padot .M. Meunukosa.
2 2,3 @DaxTOphl BPOKAEHHOIO NMMYHHTETA.

3 4 AHTUT€HBI OPTaHHU3Ma YeJIOBEKa.

4 4 OHAOreHHble UMMYHOPETYIISITOPBI.

5 7 TpancniaHTallMOHHBIA IMMYHUTET.

6 8 [TpOTHBOOITYX0JIEBbIIi UMMYHUTET.

7 8 Annepruyeckue peakiimi. AHaQUIaKTHYECKUH HIOK..
8 10 NMmyHOIEDUITATEI.

9 10 AyTOMMMYHHBbIE 3a00JI€BaHMSL.

10 10 NMMyHOnIpoduiakTiKa 1 UMMYHOTEpaIusl.

5.5.3. MeToauyeckue yKazaHus sl 00y4aOUUXCsl M0 OCBOEHHIO JUCIIHIIIMHBI
HNannublii  paznen pabodeil mporpaMMbl JUCHUIUIMHBI — pa3paboTaH B KadyecTBe
CaMOCTOSATENIBHOIO JOKyMeHTa «MeToanudecKkue peKOMEHJAIMM JUIs CTYAEHTa» B BHJE
NPUJIOKEHHUs K paboyei mporpaMme AUCHUTUINHBL

V1. OHEHOYHBIE CPEACTBA J1JIsd TEKYIIETI'O KOHTPOJISI YCIIEBAEMOCTH
U ITPOMEXXYTOYHOM ATTECTAIIMM IO UTOI'AM OCBOEHMS
JAUCHHUIIJIMHBI

6.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
6.1.1. IlepeyeHbp KOMIeTEHIUMH C YKa3aHHeM 3TanoB uX ¢opMuUpoBaHHMS B mpolecce
0CBOEHUS padoyeil MPOrpaMMbl JUCHHUILINHBI
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Ne
paszerna

HaumenoBanue paznena
JTUCITUTITUHBI (MOTYJIs1)

Konx xoHTpOonupyemon
KOMIIETEHIIUH (1 ee
4acTH)

DOopMBI KOHTPOJIA

1

2

3

1.

Nmmynurer. Buasl
MMMYHUTETA.
Bpoxnennsiit
MMMYHUTET.

1JI-1 OIIK-5

NMmmyHHas cucrema.
MMMyHOKOMIIETCHTHBIE
KJICTKHU.

1JI-1 OIIK-5

CT,C3

AHTHUTEHEL.
Knaccudukanus. Bugsl.
CBaoiicTBa.

WJI-1 OIIK-5

CT,C3

OHOOreHHEIE
UMMYHOPETYJISTOPHI.
['ymopasibHblii 1
KJICTOYHBI UMMYHHBII
OTBET.

WJI-1 OTIK-5

CT,C3,P

Anturena. Kiaccel
MMMYHOTI'JIOOYJIMHOB.

WJI-1 OTIK-5

CT,C3,P

Ceponorudeckas
IMArHOCTHKA
UH(DEKIIMOHHBIX
0oe3HEH.

1J1-2 OTIK-5

CT,C3

NmmyHoNornyeckas
mamatk. OcobeHHOCTH
VMMYHHOT'O OTBETA IIPH
pa3IUYHBIX UHPEKIUSIX.
NmmyHoNornyeckas
TOJIEPAHTHOCTb.
TpaHcIutaHTaMOHHBIN
MMMYHUTET.
IIpoTrBOOIIYXOIEBBII
VMMYHUTET.

WJ1--2 OTIK-5

CT,C3

Knuanueckas
WMMYHOJIOTHSI.
AJIepruyecKkre peakimm.

WJ1-2 OTIK-5

CT,C3,P

NMMyHOAEPUITUTHI.
MeTtobl nccner0BaHUS
MMMYHHOTI'O CTaTyca.
ITprHIMIIBL
MMMYHOTPOITHON
TEPAINH.
NmmyHOnpodunakTuka

1J1-2 OIIK-5

CT,C3,P

6.1.2. IlppMepbI OLEHOYHBIX CPEICTB AJIsl TEKYILIero H py0e;KHOro KOHTPOJIs

PA3/IEJI 1. UmmyHnuTeT. Buabl uMmmyHnutera. Kiierounbie GakTopbl BPOKIEHHOTO

COBECEJJOBAHMUE I1O KOHTPOJIbBHBIM BOITPOCAM




HMMYHHTETA.
Tema 3ansitusi Nel. UMmmynurer. Buabl uMMyHHuTeETA.
Koowl koumponupyemvix komnemenyuii: HJ[-1 OIIK-5

1. CoBpeMeHHOE MOHATHE UMMYHUTETA.

2. Bunsl uMmMmyHuTeTA.

3. Bpoxnénnslii (BUA0BOI) UMMYHUTET.

4, [IpnoOperénubIit UMMYHHUTET. BUbI.

5. OcHOBHBIE  OTIMYUS  BPOXKIAEHHOTO M MPHOOPETEHHOTO  BHUJOB
UMMYHHTETA.

6. Kakumu pakropamu ocymecTBisieTcst Hecrienuduyeckas 3anumra opranuzma?
7. Kakue kieTku 001a1a0T GparouuTapHoil CriocOOHOCThIO?
8. Kakossl craguu parommrosa?
9. UTo mpoUCXOIUT HA KAXKIOM dTare (paromuTapHoil peakuu?
10. Yro Takoe He3aBepmEHHBIN (aronuTo3? 3aBepiIéHHbIN?
11. Yro Takoe QaromurapHoe uuciao? DaromurtapHblii Mmokazatenb? Kak ux
onpenensor?
12. Kak onpeaensroT HHACKC 3aBEPIIEHHOCTH (haromuTosa?

Kpurtepnu onieHKH TeKylero KOHTpoJisi ycreBaeMocTH
(cobecenoBaHMe MO KOHTPOJIBLHBIM BOIIPOCAM):

v «OTAUIHOY:

CryneHT uMmeeT riay0OKHE 3HAHUS Y4eOHOro Marepuaia MO TeMe MPaKTUYECKOTo
3aHATHSI, CHOPMYJIMPOBAT TOJHBIA M TPAaBUIBHBIA OTBET Ha BONPOCHl TEMbl 3aHATHUS, C
COOJIIOJICHHEM JIOTUKU M3JI0KEHHsI MaTepualia, MOKa3bIBaeT YCBOCHHE B3aUMOCBS3M OCHOBHBIX
MOHATHUH, UCHOJB3yeMBIX B paboTe, CMOI' OTBETUTh Ha BCE YTOUHSIONIME U JIOTOJHUTEIIbHBIE
Bonpochl. CTyEHT AEMOHCTPUPYET 3HAHUS TEOPETHUYECKOrO M IPAKTHUYECKOTO Marepuaja Io
TEME 3aHATUS.

v «Xopormioy:

CryneHT mokazaji 3HaHUE Y4eOHOTro MaTepuana, YCBOWUJ OCHOBHYIO JIMTEPATYpPY, CMOT
OTBETUTDH MOYUTHU TOJHO HA BCE 3aJaHHBIE JIOMOJHUTENIbHbIE U YTOUHSIOMNE BONpochl. CTyIEeHT
JEMOHCTPUPYET 3HAaHUSA TEOPETHMUYECKOTO M NPAKTHUECKOro Marepuajia 1Mo TEeME 3aHATHS,
JIOTTYCKasi He3HaYNTENbHbIE HETOUHOCTH.

v «Y 10BJIETBOPUTETBHOY:

CTyI[CHT B HCJIOM OCBOMJI MAaT€puall MNPAKTUYCCKOTO 3aHATHUA, OTBCTHII HC Ha BCC
YTOUHAIOMUEC U JOIOJIHUTCIILHBIC BOIIPOCHI. CTyI[eHT 3aTPYAHACTCA C HpaBHHBHOﬁ OLICHKOH
HpCﬂHO)KCHHOﬁ 3aJga4u, Ja€T HEIOJIHBIN OTBCT, Tpe6y101m/1171 HaBOIANIUX  BOIPOCOB
nmpenoaaBaTeiiAi.

4 «HeynoBIeTBOPUTEILHO:

CTyneHT MMeeT CyUIeCTBEHHbIE MPOOENbl B 3HAHUSIX OCHOBHOIO y4eOHOro marepuala
MPAKTUYECKOTO 3aHATHS, MOJHOCTHIO HE PACKPBUI COJEPKaHUE BOIIPOCOB, HE CMOT' OTBETHTH Ha
YTOYHSIOUIME M JONOJHUTEIbHBIE BONpPOCHL. CTyneHT Oa€T HEBEPHYIO OLEHKY CHUTYalluH,
HEMpaBWIBHO BBIOMpaeT alroput™ JeiictBuil. HeynoBneTBopuTenbHas OIEHKAa BBICTABISETCS
BBIITYCKHUKY, OTKa3aBLIEMYCsl OTBEUATh Ha BOIIPOCHI TEMbI IPAKTUYECKOTO 3aHATHS.

TECTUPOBAHHUE
PA3JIEJI 2. UmmyHHas cucteMa. UMMYHOKOMIIETEHTHbIE KJIETKH.
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A)

B)
I)
iy

A)
b)
B)
I)
)

A)
b)
B)
I)
iy

A)
B)
B)

iy

A)
b)
B)
)
iy

Tema 3ansaTust Ne4. Jlumdouanas cucrema.
Koowt koumpoaupyemvix komnemenyui: MJ/1-1 OIK-5

1. llenTpanbHas 3aja4a UMMYHHUTETA!
o0ecrnieueHne reHeTHYECKOM 11€JI0OCTHOCTH OpraHu3Ma
obecrnieueHre MPOTUBOMH(EKIIMOHHON 3alllUThI
OTTOPKEHUE TIEPECAKEHHBIX KJIETOK, TKAHEH U OpraHOB
peanuzanus 3aporpaMMUPOBAHHOM KJIETOUHOM cMepTH (aronTo3a)
o0ecrieueHne COCTOSIHUS TOJIEPAHTHOCTH K «CBOEMY».

2.11pnoOpeTEHHBIN UMMYHUTET XapaKTepU3yeTCs:
crenu(pUIHOCTHIO
00pa3oBaHHEM aHTHUTEI
(bopMHpOBaHHEM UMMYHOJIOTHYECKOH MaMATH
aKTHBaLMEH SHAOKPUHHON CUCTEMBI
3PUTPOIIOI3ZOM.

3. K daromuram oTHOCSTCS:
Makpodaru
HEUTPOPHUIIBI
Th-nmumdonuter
NK-kimeTkn
B-nmumdouuts!.

4. K 6axktepunuaHbIM pakTopaM KPOBH OTHOCATCS:
JIN30LIUM
C-peakTUBHBIN Oe0K
KOMIUIEMEHT
¢ubprHOTrEeH
6eTa-TM3HUHBI

5. Jlumdonoa3 ocymecTBIsAETCS:
B KOCTHOM MO3re
B CEJIE3EHKE
B IMM(aTHUECKUX Yy3JIax
B IIeepOBBIX OJIAIMIKAX KUIIEYHUKA
BEPHO BCE NEPEYUCIICHHOE.

6. OcHoBHBIE (QYHKIMH CIEH(PUIECKOTO IMMYHHOTO OTBETA:
o0pa3oBaHHE aHTUTEI
HaKOIUIEHHE CEHCUOUTU3NPOBAHHBIX JTUM(POLUTOB
MUHOIIUTO3
¢daronuTo3
AKTUBAIMS SHIOKPUHHON CHCTEMBI

7.Knerouno-rymopainbHas TEOpUsI HIMMYHUTETa 00OCHOBaHA:
P. Koxom
N. MeyHuKOBBIM
JI. ITactepom
I1. Dpnauxom
3. bepunrowm.
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A)

B)
I)

A)
b)
B)

iy

A)
b)
B)
I)
)

8. OcobeHHOCTH BpOXKIEHHOTO UMMYHHUTETA:
peau3yeTcs TONbKO TUM(GOUTHBIMH KICTKAMH
pea3yercsi TOJIBKO MUEIIOUTHBIMH KIIETKAMH
aKTUBUPYETCS TOJIKO IIPU BO3ICUCTBUU aHTUT€HA
AKTUBUPYETCS HE3aBUCHMO OT ITOTIaJaHMsI aHTHIeHA
dbopMUPYET KICTKH HMMYHOJIOTUYECKOU MaMSTH.

9. Toll-momo6HbIe perenTopsl pacio3HAKOT:
AHTUTEHBI BUPYCOB
TPYIIIBI JTUIHA0B TOBEPXHOCTHBIX AHTUTEHOB OaKTEepHid
UMMYHHBIE KOMIUIEKCHI
YIJIEBOAHBIE TPYIIIIbI TOBEPXHOCTHBIX aHTUTCHOB OaKkTepuid
CyIIepaHTUTCHBI.

10. Koxa, xak nepudeprdeckuii 0Taen IMMYHHON CUCTEMBI COJIEPIKHT:
JICHIPUTHBIC KIETKA
NK-knerku
B-mum¢ponutsr
KyIn(epoBCKHE KIETKU
Ty4YHBIE KIIETKH.

KpuTepun onieHKH TeKylero KOHTpoJIsl ycreBaeMOCTH (TeCTHPOBaHuUe):

4 «Otauunoy»:  100-90%
4 «XopoIoy: 89-70%
v «Y IOBICTBOPUTEILHOY:  69-51%
v «HeyIoBIETBOPUTEIBLHOY: <50%
INPAKTUYECKHUE HABBIKA
PA3IJIEJI 1. UmmyHuTet. Buabl ummyHnurtera. Kiierounbie pakTopbl Bpo:KIeHHOTO
HUMMYHHUTETA.

Tema 3ansiTus 4. Bpo:xkaeHHbIH HMMYHUTET. @aKTOPbI BPOKIEHHOIO
HUMMYHHTETA
Koovl konmponupyemvix komnemenyuu: HJ{-1 OIIK-5

1. Meromasl HUCCIIEIOBAHUS B WMMYHOJIOTUH,
aJUIEPrOJIOTHU

2. OmpeneneHue WHACKCA OAaKTEPUIIMTHOW AaKTHBHOCTH KOXH. [IpwHOMm Meroja.

JluarHocTuueckass IIEHHOCTb MeETOJa JJIs  OIpeNeNeHUs] COCTOSIHUSA — (pakTopoB
Hecnel(pUIecKOr Pe3UCTEHTHOCTH KOXKH U CIM3UCTBIX 000JI0UeK

Kpurtepuu onieHkH TeKylero KOHTpoJisl ycreBaeMoOCTH
v «Hey1oBI1€TBOPUTEIBHON:

CTyneHT He 3HaeT 3HAYUTEJIbHOM 4acTu MPOrpaMMHOT0 MaTepuaa, JOIMyCcKaeT OIMOKH,

HCYBCPCHHO, C OOJIBIINMU TPYAHOCTSAMU BBITOJHACT MPAKTHYCCKUC 3aJaHUs.

v «Y IOBJIETBOPUTEILHOY:

CryneHT 3HaeT TOJIbKO OCHOBHOU MaTepuain. OJIHaKo, HE YCBOMJI €r0 J€Talel, JOIMyCKaeT

HETOYHOCTH, HEIOCTATOYHO NpPaBUIbHBIE (OPMYIMPOBKH, HAPYIIAET IOCIEAOBATEIBHOCTh B
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W3II0)KEHUM TPOrPaMMHOTO MaTepuaa; BIAJCeT TOJNbBKO MHHHMYMOM J1a0OpaTOPHBIX
HCCJICIOBaHUM.

4 «Xoporoy:

CTyIeHT TBEpO 3HAET MPOrPAMMHBIA MaTE€PUajl, TPAMOTHO U II0 CYTH U3JIAraeT €ro; He
JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEH, OTBEYas Ha BOIPOCHI;, IPABMILHO HPUMEHSET
TEOPETHYECKHE IIOJIOKEHUSI TIPM DPEIICHUM IPAKTUYECKUX BONPOCOB M 3aJaHMi; BIajeeT
HEOOXOAUMBIMH HaBBIKAMH U IPHEMAMHK MX BBITIOJHEHHS.

4 «OTIHYHOY:

CTyneHT riuy0oKo M TBEPJO YCBOMIJI NPOrPaMMHBIM MaTepyall: IOJIHO, HOCIEA0BATENLHO,
IPaMOTHO, JIOTHYHO €ro u3naraer. [Ipy OTBETe TECHO CBA3BIBAET TEOPUIO ¢ MPAKTUKOM; XOPOLIO
3HAKOM C OCHOBHOM JIMTEPATypOM, OPHEHTUPYETCS B BHIOOPE METONOB JIAOOPATOPHOM
JIMArHOCTHKY WH()EKIUOHHBIX OONE3HEH B 00beMe, HEOOXOMMMOM s IIPAKTHYECKOM
NEATENLHOCTH BPada, yMEET NPMMEHSTh 3HAHUS B PAMKAX M3JaraeéMbIX OTBETOB; CBS3BIBAET
ACIEKTHI IPEIMETA C 3aJa9aMK IIPAKTHIECKOTO 3PaBOOXPAHEHHS.

PED®EPAT
PA3JIEJI 8. UMMyHONIATOJIOTHS.
Koowl koumpoaupyemvix komnemenyui: /-2 OIK-5

Temvl pechepamos:
Annepruyeckue peakiuu. AHaAQUIAKTHYECKUN MIOK.
NmMmyHOOEPUITUTHL.
AyTOMMMYHHBIE 3200JI€BaHUSI.

Kpurepun oueHKH TeKylero KoHTpoJis (pegepar):

. Hosusna pedepupoBanHoro tekcra: mMakc. — 20 6aos;

. CreneHb pacKkpbITUS CYIIHOCTU MPoOIeMbl: Make. — 30 6ayioB;
. O060CHOBaHHOCTH BBIOOPA UCTOUHUKOB: Makc. — 20 6auioB;

. Cobmronenue TpeboBaHui K opopMiIeHHIo: Makc. — 15 6aios;
. I'pamoTHOCTB: Makc. — 15 Ganos.

OuenuBanue pedepara:
Pedepar omenuBaercs mo 100 OamnpHOM 1iKane, Oanbl TMEPEBOJSATCA B  OIEHKH
YCIIEBAEMOCTH CIEAYIOMMM 00pa3oM (0auibl yYWTHIBAIOTCS B MPOIECCE TEKYIIEH OICHKU
3HaHUU TPOrpaMMHOrO MaTepHaa):

86 — 100 6amIoB — «OTIUYHOY,
70 — 75 GasoB — «XOPOLIOY;
51 — 69 6anmIoB — «yIOBJIETBOPUTEIHHO;

ANER NI NI

MeHee 51 Gania — «HEeYJOBIETBOPUTEITHLHO.

COBECEJJOBAHU MO KOHTPOJBHBIM BONPOCAM IO BJOKAM
JUCHUTJINHBI

PA3JIEJI 2. UmmyHHas cucteMa. UMMyHOKOMIIETEHTHBIE KJIETKH.
Tema 3ansitust Ne4. Jlumpoungnas cucrema.
Koowl koumponupyemvix komnemenyuii: HJ[-1 OIIK-5
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LlenTpanbHble U iepudepruuecKkre opranbl TUMQPOUIHON CUCTEMBI.
[TpunHIMI OpraHU3alui UMMYHHOU CHCTEMBI.

KpoBeTBOpHBIN KpacHbIA KOCTHBIN MO3r. DyHKIINH.

Tumyc. @yHKIUU.

[Tepudepudeckue opranbl TUMGOUTHON cUCTEMbI. DYHKITHH.
Kakue ki1eTku Ha3bIBalOT «<MMMYHOKOMIIETEHTHBIMUY?
Xapakrepuctuka u GyHkuu T-mumMponuToB.

Kak u rne npoucxoaut nuddepenmupopka T-mumdponuTon?
Xapaktepuctuka u GpyHkun B-numdonuTos.

©CoNoakwNhE

[EEN
o

. Kax u rae npoucxoaut auddepenunposka B-mumporuros?

[N
[N

. B uém cxonctBo u paznmuune ¢pynkuuii T- u B-mumdorutos?

[EEN
N

KakoBa poib aHTHTeH-TIPEACTABIISIONUX KIETOK?
Oxapaxrepusyiite NK-kierku.

=
> »w

Oxapakrepu3yiiTe raMMa-JeibTa-TMM(OLUTHI, UX OCOOEHHOCTU U (QYHKIIHH.

Kpurepun oneHkH TeKynero KOHTpoJs ycrneBaeMocTu (codeceqoBaHme):
«HeynoBIeTBOPUTENLHOY:

v 3HaHUsA: CTYACHT HE CIIOCOOEH CaMOCTOSITEIbHO BBIIENATh [VIABHBIE MTOJIOKEHUS B
U3y4EeHHOM Martepuase JTUCHMILIMHBL. He 3HaeT M He NOHMMAaeT 3HAYMTEIbHYI WIN OCHOBHYIO
4yacTh IPOrpaMMHOI0 MaTepuaia B Ipejesax MOCTaBIEHHbBIX BOIPOCOB.

v YMeHus: CTyIEHT HE YMEeT MPUMEHSTh HENOJHbIE 3HAHWS K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M CUTYallMOHHBIX 3aja4 1o o0pasity.

v HaBbiku: cTyneHT He BiajieeT NpakKTHYeCKUMH HaBbIKaMU.

«Y 1OBJIETBOPUTEIBHOY:

v 3HaHUS: CTYIEHT YCBOWJI OCHOBHOE COJEp)KaHHE MaTepuana TUCIUIUIMHBI, HO
uMeeT mpoOerbl B YCBOGHHWH MaTepuana, He MPEensSTCTBYIONIME AajbHEHIIeMy YCBOCHHIO
yuebHOro marepuana Mo aucuuruinHe «mmyHonorus». MMeer HecucTeMaTH3UPOBAaHHBIE
3HAHMS 110 MOTYJISIM JTUCIUIDINHBL. Marepuai usnaraet ¢gparMeHTapHO, He TOCIIEA0BaTEIBHO.

v YMeHHS: CTYAEHT HCHBITBIBACT 3aTPYAHEHUS IIPU W3JI0KEHHH Marepuana Io
MOAYJIAM JUCHUITIINHBI ((I/IMMYHOJ'IOFI/ISI». CTYIICHT HEIIO0CJICAOBATCJIBHO u HE
CUCTEMATH3UPOBAHO YMEET HCIIOJIb30BATh HETIOHbIC 3HaHU Matepuaiia. CTyIeHT 3aTpyIHACTCS
npu TPUMEHEHUH 3HAHUM, HEOOXOAMMBIX JUIsl PEUIeHHs 3a7ad pa3iuYHbIX CHUTYallMOHHBIX
THUIIOB, IPU OOBSICHEHUN KOHKPETHBIX MOHATHI B pa3aenax « IMMyHOTIOTHS»

v HaBbIku: cTyneHT BlajieeT OCHOBHBIMH HAaBBIKAMH, HO JIOMYCKAaeT OIIHOKH H
HETOYHOCTH HWCIOJB30BaHHOW HAyYHOW TEPMHHOJOTHHU W MpH oTBeTaX. CTYAEHT B OCHOBHOM
CIIOCOOCH CaMOCTOSTEIIBHO TJIABHBIC ITOJIOKCHHSI B M3YYCHHOM MaTepuae.

«Xopomoy:

v 3nanus: CTyIeHT CrOCOOEH CaMOCTOSITENIbHO BBIJCNSTH TJIABHBIE TOJIOKCHHUS B
W3YYeHHOM Matepuaie. [loka3blBaeT 3HAHWS BCETO W3YYCHHOTO IMPOTPAMMHOIO MaTepHala.
jlaeT MOJHEBIN U HpaBPIJ'IBHI:Iﬁ OTBE€T Ha OCHOBC H3YUYCHHOI'O TCOPETHYCCKOIr0O U IMPAKTUYCCKOI'O
MaTepuasoB; HE3HAYHTEIbHBIC OIIMOKHM W HEAOYETHl MPH BOCIPOHU3BEIACHUH HM3YUYEHHOTO
Marcpurajia, ornpeaACICHUs MOHATHHU JaJI HCIIOJIHBIC, HGGOHBI_HI/IG HCTOYHOCTHU IMPHU UCTIOJIb30BAHUN
Hay4YHBIX TEPMUHOB.

v VYmMmenuns: CTyI[CHT YMEET CaMOCTOATCIBHO BbBIACIATH TJIABHBIC IIOJIOKCHUSA B
W3y4EeHHOM Marepuaje; Ha OCHOBaHMHM (PAKTOB W TPUMEPOB 0000IIaTh, JENaTh BBIBOIBI,
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YCTaHaBIIMBATh BHYTPUIIpEIMETHBIE CBA3U. CTYIEHT YMEET HCIOIb30BaTh MOJIYYEHHbIE 3HAHUS
Ha TIPAKTHKE B BUJOM3MEHEHHOW CUTYallld, COONIOAATh OCHOBHBIC MPABHIIA KYJIBTYPHl YCTHOM
pedu, UCTIOIb30BaTh HAYYHBIC TEPMUHBI.

v Hapiku: CryaeHT Bliageer 3HAHUSMHU BCErO HW3YYEHHOTO IMPOrPaMMHOTO
MaTepuana, MaTepuan H3jaraeT MOCIeI0BATeIbHO, OMYCKAaeT HE3HAYMTEIbHBIC OIMUOKUA U
HEJ0YEThI MPU BOCIIPOU3BEACHUN M3y4YeHHOro Marepuaia. CTyJqeHT He 00laaeT TOCTaTOYHbIM
HABBIKOM pabOThl CO CIIPABOYHOM JUTEpaTypol, y4eOHMKOM, NMEPBOMCTOYHUKAMU; MPABUIBHO
OpUEHTHUPYETCS, HO pabOTaeT MEJICHHO.

«OTANYHO»:

v 3uanus: CTYICHT CaMOCTOSITEIBHO BBIICISCT IJIABHBIC MOJIOXKEHUS B H3yUYCHHOM
MaTepuaie M CIOCOOEH JaTh KPAaTKYI XapaKTEPUCTHKY OCHOBHBIM HICSM MPOpPaOOTaHHOTO
MaTepuaia TUCIUTLIHHB «IMMyHOIIOTHS». 3HaeT OCHOBHBIC TIOHATHSI B Pa3/ieliaX aKyIliepcTBa u
ruHekosiornu. lloka3piBaeT TIyOOKOE 3HAHWE M TOHUMAHUE BCETO O0BEMa IMPOrPAMMHOTO
MaTepuana.

v VYmenus: CTyI€HT yMeeT COCTaBUThH IOJIHBIM M MpPaBUIBHBIM OTBET HA OCHOBE
M3YYEHHOTO MaTepHala, BbIACIAThH IJIaBHbIC MOJIO0XKEHHUS, CAMOCTOSTENILHO MOATBEPKAATh OTBET
pa3IMYHBIMH CUTYaIMOHHBIMU 33/1a4aMH, CAMOCTOSITENIbHO U apryMEHTHUPOBAHO JEJIaTh aHAU3,
000011eHNs, BBIBOJIBI. Y CTAHABJIMBATH MEXIUCIUILTUHAPHEIC (HA OCHOBE paHee MPHUOOPETEHHBIX
3HAHMI) U BHYTPUIIPEIMETHBIC CBS3H, TBOPUSCKU MPUMEHSITH IMOTYICHHBIC 3HAHUS JJIsI PEIICHUS
aKymiepckux 3aaad. [lociaenoBaTellbHO, YETKO, CBsI3aHO, 0OOCHOBAHO M 0€30MIMO0YHO M3J1araTh
yueOHBI MaTepuai, JaBaTh OTBET B JIOTHYECKOW ITOCIECIOBATCILHOCTH C HCIIOJIE30BAHUEM
MPUHSITON TEPMUHOJIOTUM; JIENaTh COOCTBEHHBIE BHIBO/IBI; (DOPMYIUPOBATH TOYHOE OMpeeTieHUE
U HCTOJIKOBAHWE OCHOBHBIX TMOHSTHHA M TPABHUI; MPU OTBETE HE MOBTOPATH JTOCIOBHO TEKCT
yueOHUKa; M3JaraTh MaTepuall JTUTEPATYPHBIM S3BIKOM; MPAaBUIBLHO U OOCTOSTENHHO OTBEYATh
Ha JIOTIOJTHUTEIbHBIE BOMPOCH MpenoaBaTens. CaMOCTOSTENbHO U PallMOHATIBFHO MCTOIb30BaTh
HarJsiHBIE TIOCOOMS, CIPaBOYHBIE MaTepHalbl, YYEOHHK, JOMOIHUTEIBHYIO JHUTEpaTypy,
MIEPBOUCTOYHUKH.

v HaBbiku: CTyIeHT cCaMOCTOSITEIIEHO BBICIISIET TJIABHBIC TTOJIOKECHUS B U3YICHHOM
MaTepuaie W CIIOCOOEH JaTh KPATKYI XapaKTePUCTHKY OCHOBHBIM HJCSIM TPOPaOOTAHHOTO
Marepuana. CTyJeHT MoKa3biBaeT TIyOOKOE W TIOJHOE BJIAJICHHE BCEM OOBEMOM H3ydyaeMoit
JUCITUTIAHBI.

CUTYAIIMOHHBIE 3AJTAYM 110 PA3AEJIAM JUCHUITJIMHBI

PA3/TEJT 6. CepoJioruyeckue peakiuu.
Koowl koumpoaupyemvix komnemenyuu: /-2 OIIK-5

3agauya 1

B xnmHuKy mnoctynui OonbHOM C BBICOKOW TemmepaTypod.  Peakums Bunans
nosioxkutenbHa B TUTpe 1:200 ¢ O - OpromHoTH(hO3HBIM JUAarHOCTUKYMOM. Baiiie 3akitouenue.
3amaua 2
VY 607pHOr0, MOCTYNUBLIETO B MH(MEKIMOHHYIO KIMHHUKY C IMOJO03pEHUEM Ha OproumrHoW Tud,
peakuus Bupans mosnoxutenbHa B pa3BeleHUU ChIBOPOTKH 1:800 ¢ O — MMarHOCTUKyMOM U
1:400 ¢ H —muarnoctukymMoM. [loaTBepkmaroT 7 pe3yiabTaThl pPeaKUUH MpPeArnoiaracMblid
auartos?
3amgaua 3
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[TocTaBunm peakuuro arraOTHHALMY BBIACICHHOW KYIbTYpPbl IU3EHTEPUMHBIX MATIOUYEK
co crneunpuyeckumu coiBopoTkamu rpymn A, B, C, /. monoxurenbHas peakuus MoiydeHa c
ceiBopoTkoi [1. JlaiiTe 3akimtoueHue.
3amaua 4

B k0XHO — BeHepoJOrM4eckuil nucraHcep mocTynui OosibHOM ¢ cudumucom. Kak
71a00paTOPHO MOATBEPAUTH AUATHO3?
3agaua 5

N3 naboparopuu KOXKHO-BEHEPOJIOIMUECKOIO JAMCIIAHCEpa IONYYEHbl pPEe3yJbTaThbl
peakuun Baccepmana 6ombHoro U.C.

PCK ¢ kapinoMnHOBBIM aHTUTEHOM — MOJIOKUTEIbHASL.

C TPETIOHEMHBIM aHTUT'€HOM — IOJIOKHUTEIIbHAS.

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

KpuTtepuu oieHKH TeKYIero KOHTPOJIs yCIeBaeMOCTH (CHTYallMOHHbIE 32/1a4H):

v «OTIIHOY:

OtBeT Ha BOIpoOC 3a7jauu AaH npaBuibHbIA. OOBsICHEHHE X0/1a €€ pelIeHus MoApoOHoe,
HIOCJIC/IOBATENIbHOE, IPAMOTHOE, C TECOPETHUECKIUMHU 00OCHOBAHUSMH (B T.4. U3 JICKIIAOHHOTO
Kypca).

v «Xoporoy:

OTBeT Ha BONPOC 3aJ1a4H JaH NpaBUiIbHbIH. OOBsCHEHHE X0/1a €€ PEeIICHHS TOIPOOHOE,
HO HEJIOCTaTOYHO JIOTUYHOE, C CIIMHUYHBIMU OIIHMOKAaMU B JIETAJISIX, HEKOTOPBIMU
3aTPYAHEHUSIMH B TECOPETHUYCCKOM 00OCHOBAHHUH (B T.4. M3 JIEKIIHOHHOTO MaTepHasa), B
CXEMaTHYECKUX U300PKCHHSX M JICMOHCTPAIIMIX Ha aKyIIePCKUX (paHTOMaX, ¢ AMHHYHBIMH
OITMOKAMHU B MCIIOJIb30BAHMH UMMYHOJIOTHUYECKUX TEPMUHOB; OTBETHI Ha JIOMOJHUTEIbHBIE
BOIPOCHI BEPHBIC, HO HEJTOCTATOYHO YETKHE.

v «Y JIOBJIETBOPUTEILHOY:

OTBeT Ha BOMpOC 3a7auu JaH npaBuibHbINA. OOBsCHEHNE X0/1a €€ pelIeHUs
HEJOCTAaTOYHO TMOJIHOE, HEMOCIEA0BaTENbHOE, C OIIMOKaMHU, CITa0bIM TEOPETUIECKIM
000CHOBaHHEM (B T.4. IEKIIMOHHBIM MaTepUaIoM), CO 3HAUUTEIbHBIMU 3aTPYIHCHUSIMH U
OIIMOKaMHU B CXEMAaTUYECKUX U300paKEHUIX, JEMOHCTPALIUAX, B HCTIOIb30BAHUH
UMMYHOJIOTHYECKHX TEPMHUHOB; OTBETHI HA JIOTIOJIHUTEIHHBIC BOIIPOCH HEIOCTATOYHO YETKHE, C
OIIMOKAMH B AETaNIAX.

4 «Heyn0BIeTBOPUTEILHON:

OTBeT Ha BOIPOC 3a/1a4u JaH HenmpaBUIbHBIN. OOBsICHEHHE X0/1a €€ PEIICHHS TaHO
HETOJHOE, HEMOCTIEI0BATENbHOE, C TPYOBIMH OIIMOKaMu, 0€3 TEOPETHIECKOro 000CHOBaHUS (B
T.4. JIEKIIMIOHHBIM MaTE€pPUAJIOM); OTBETHI HAa IOMOJHUTEIbHBIE BOIPOCHI HETPABUIIbHbBIE
(OTCYTCTBYIOT).

TECTUPOBAHUE 110 PA3JIEJAM JUCHUITJINHBI

PA3/TEJT 4. JHp0reHHbIe HMMMYHOPEryJIATOPbI.
Koowt koumpoaupyemvix komnemenyui: /-2 OIK-5

1. AkTUBaNMsI CUCTEMBI KOMIUIEMEHTA 0 KJIIACCUYECKOMY ITYTH CBSI3aHa!
A) c BeIpaOOTKOM MHTEPIICUKUHA-2
b) BozaeiictBueM uHTEpHEpOHOB
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B) c yuacTueMm KoMIuiekca aHTHT€H/aHTHTEIIO
I') akrusarnueii Toll-mogo6HBIX penenTopoB
1) BepHO BCE mepeyucieHHoE.

2. AKTUBaIMs CUCTEMbI KOMILUIEMEHTA I10 JICKTHHOBOMY ITYTH CBSI3aHA C JICHCTBUEM:
A) uwurokunoB NK-kierok
b) mnepdopunor NK-kierok
B) rucrammuHa TYYHBIX KJIETOK
I') menTuaoB- aHTHOMOTUKOB
JI) HeBepHO BCE MepeUrCICHHOE.

3. JlenapuTHBIE KIIETKH — 3TO KJIETKH, KOTOPBIE:
A) o00pa3yroTcs B KOCTHOM MO3Te
b) o00pa3yrorcs B BUTIOUKOBOI Jkene3e
B) BBINONHSIOT aHTUTCH-TIPE3CHTUPYIOLTYIO (QYHKITHIO
I') »skcnpeccupyroT aHTUreHBI THcTOcOBMecTUMOCTH |l kiacca
J1) CHHTE3UpYIOT aHTUTEJA.

4.5.01™MeThTe cTaguu (paronurosa:
A) anresus
b) remonus
B) arrmotunamus
I') xemorakcuc
) sHponuTo3

25. Cnu3ucteie 000JI0YKH CEKPETUPYIOT:
A) nu3onuM
b) IgA
B) IgE
I') Oera-nmu3uH
JI) KOMILIEeMEHT.

6. EcrecTBeHHBIII NMMYHUTET HOBOPOXKIEHHBIX (POPMUPYETCS B pe3yJIbTaTe:
A) BakIUHAIMH

b) BBeneHHS UMMYHHBIX CBIBOPOTOK

B) mnepemaum aHTHUTEN OT MaTepu IUIOAY

[') anTHOMOTHKOTEpaNuu

J1) BepHO BCE mepedncaeHHoE.

7. Ilocne BBeAEHHS] aHTUTOKCUYECKOHN JIeueOHO-TIPO(UIAKTHIECKON CHIBOPOTKH
bopmHpyeTcss UMMYHUTET:
A) aKTUBHBIN
b) maccuBHbII
B) wuckyccTBeHHBIM
[') aHTUMHUKPOOHBIN
1) BpOXAEHHBII.

8.IIpnoOpeTéHHbI aKTUBHBIA MMMYHHUTET BOZHUKAET TIOCIIC BBEICHHS B OPTaHU3M:
A) arTeHyMpOBaHHOW BaKIMHBI
b) npoGuoTtnkos
B) anarokxcunHoB
[') aHTUTOKCHYECKOHN CHIBOPOTKHU
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AHTUONOTHUKOB.

9.B peanuzanuu GyHKIUN aaiTUBHOTO UMMYHUTETA IPUHUMAIOT Y4acTHe:

KJIETKA UMMYHOJIOTHUECKOHN MaMsITH
JIEHIPUTHBIE KIETKU

NK-kneTkn

UMMYHOTJIOOyJIUHBI

BEPHO BCE NIEPEUNCIICHHOE.

10.Bo3MOKHBIE yTH aKTUBALIUU KOMILJIEMEHTA:

aHa’POOHBII
KJIaCCUYECKHUM
aJIbTEPHATUBHBIN
JIEKTHHOBBIHN
JIAKTO3HBIN

11.0T™eThTE IPU3HAKU, XaPAKTCPHBIC IJIsI CUCTEMbI KOMIIJICMCHTA!

OTHOCHUTCS K O€JIKaM ChIBOPOTKH KPOBU
AKTUBU3HUPYETCS KaCKaJOM peakLMil IpOoTeon3a
MMEETCS TOJIBKO Y Y€I0BEKa

creur(rUYHa O OTHOLICHUIO K aHTUTEeHY
OTHOCHTCSI K UHTEPJICHKHUHAM.

12.MexaHu3M aKTUBAIMA KOMIUIEMEHTA 110 KJIACCUYECKOMY ITyTH CBSI3aH:
C y4acTHEM KOMIJIEKCa aHTUT€H-aHTUTETIO
¢ yuactueM OeJka mpornepauHa
C elicTBUEeM aHTHOUOTHKOB
C pacno3HaBaHUEM MaHHO30CBSA3BIBAOIIETO JIEKTHHA
¢ yuactuem Ig-E.

KpuTtepuu onieHKH TeKyIIero KOHTPOJIsl yCIeBaeMOCTH (TeCThI):
«Otamgno»: 100-90%
«Xoporio»: 89-70%
«Y noBaeTBOpUTeIbHOY: 69-51%
«HeynosaerBopurenbHoy:  <50%

ASANENEN
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6.2. IPOMEKYTOYHAA ATTECTALUA ITO U'TOI'AM OCBOEHMUA

T CIATITAHBI

6.2.1. ®opma npomMe:kyTOUHOM aTTecTanum — 3a4yer. Cemectp — V

6.2.2. [Ipouenypa npoBeaeHusi NPOMe:KYTOUHOH aTTecTamum - CodbecenoBanne
6.2.3. [IpuMepbI BONPOCOB IJI1 MOATOTOBKH K 3a4eTy

RBoOoo~NO RN E

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

35

0.
1.
12.

CoBpeMEHHOE MOHATHE UMMYHUTETA.
Bunel ummyHurera.

Bpoxxnénnslii (BUA0BOI) UMMYHUTET.
[IpnobperénnbIii UMMYHUTET. BUbI.

OcHOBHBIE OTJIMYHS BPOKAEHHOTO U MPUOOPETEHHOTO BHIOB UMMYHHUTETA.

Kaxnmn (baKTOpaMI/I OCYHICCTBIIACTCA HeCHCI_II/I(bI/I‘IeCKaH 3aiuTa opraHH3Ma?

Kakwue kinetku 00agaroT GaroruTapHoi CmocoOHOCTRI0?
KakoBbl pyHKIIMM (HaronUTHPYIOIIMX KIETOK?

KaxkoBs! cTanuu ¢arounrosa?

YTo NpoucxoauT Ha KaXx10M dTarne (parouTapHoi peakun?
UYro Takoe He3aBepmIEHHBIH (paronnTos? 3aBepIEHHBIN?

Urto Takoe (aromurapHoe umcio? ParonurapHbii Mokazatensb? Kak wux

onpenensor?

Kak onpezaenstoT HHAEKC 3aBepIIEHHOCTH (parounuTosa?

[IepBruHBIE penenTopsl JOUMMYHHOU PE3UCTEHTHOCTH.

I'ymopainbHbie GakTOpbl BPOKIEHHOTO UMMYHUTETA.

benku octpoii assl

Yro Takoe nu3onum? MeToaukKa OonpeesieHus JIU301MMa B CIIIOHE.
KommiiemeHT, myTH akTUBanuy KOMIUIEMEHTA. bruosiorndeckas pois.
CXozcTBO M pa3inuune MyTell aKTUBALUU KOMILIEMEHTA.
WNuTtepdeponsl. PaznoBuaHocTH. OyHKINH.

LlenTpasibHble U nepudepruuecKue opraibl JUMGOUTHON CUCTEMBI.

[IpuHIMI OpraHn3anuyu UMMYHHOU CHCTEMBI.

KpoBeTBOpHBIN KpacHBI KOCTHBIA MO3T. DYHKIINH.

Tumyc. @yHKIMH.

[lepudepuueckue opranbl IMM(POUIHON cucTeMbl. DYHKIUH.

Kaxue k1eTku Ha3blBalOT «MMMYHOKOMIIETEHTHBIMUY?
Xapakrepuctuka 1 GQyHKuu T-muMpOIUTOB.

Kak u rae mpoucxoaut nuddepennuponka T-mumponuTos?
Xapakrepuctuka 1 Gy B-mumdonuros.

Kak u rae npoucxomut nuddepenupoBka B-mumbonntos?

B uém cxonctBo u paznuuue Gpynkuuit T- u B-numponuros?
KakoBa ponp aHTUT€H-TIPEICTABISAIOMNX KIETOK?
Oxapakrepusyiite NK-kineTkn.

Uto Takoe anturen? Jlaiite onpeneseHue.

CBolicTBa aHTHICHOB: AHTUI'CHHOCTb, YYXCPOAHOCTb, HUMMYHOI'CHHOCTD,

crenu(uIHOCTb.
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6.2.4. ®opMbl IK3aMEeHAIIMOHHBIX OMJIETOB

Kooui konmpoaupyemoix komnemenyuun: MJ/I-1, HJ/I-2 OIIK-5

OI'bOY BO AI'MY

Munsapasa Poccuun

Kadenpa Mmukpobuoorum,
BUPYCOJIOTUH U UMMYHOJIOTHH
10 HAaIPABJICHUIO MTOJATOTOBKU

31.05.01 JleueGHoe neno
Hucnunnuna — MmyHonorus

SK3AMEHAIIMOHHBII BUJIET Ne

1. Ucropus pa3BUTUS UMMYHOJIOTHH

2. VmmyHonormueckasi maMaTh: IpUpojaa, Onoorudyeckoe 3HadeHne. Pasnmans

MNEPBUYIHOI'O U BTOPUIHOI'O UMMYHHOI'O OTBETA

3. PUM, npuHIUI TUarHOCTUYECKOE 3HAYCHHE

YTBepkaeH Ha 3acenanuu Kadeapsl, NpoTokou oT «29%» utons 2022 r. [Ipotokon Ne 18

Owmaposa C.M. 11.6.H., mpodeccop,
3aBeyroNHid Kadeapoit MUKpOOHOIIOTHH,
BUPYCOJIOTHU U UMMYHOJIOTUU

CocraBurenu:
Omaposa C.M. 1.0.H., TOIIEHT, AOLIEHT
Kadeapsl MUKPOOHOJIOTHH,

BUPYCOJIOTMH U UMMYHOJIOTUH

KopkmacoBa M.A. K.M.H., IOLIIEHT Kadeapsl
MUKpPOOHOJIOTHH, BUPYCOJIOTUN U
MMMYHOJIOTHHI

« » 20 I.
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Koowi koumpoaupyemwvix komnemenyuu: UJ/-1, UJ]-2 OIK-5

®I'bOY BO AI'MY Kadenpa mukpoOuonoruu,
BHUPYCOJIOTUH U UMMYHOJIOTHH

Munzapasa Poccun 10 HaIIPaBJICHUIO MMOATOTOBKH
31.05.01 JIeyeOHOE A€o

Hucunmnrza — UMMyHoI0THst

SK3AMEHALIMOHHBIM BUJIET Ne

1. Anturen, onpeneneHue, CBOMCTBAa aHTUTEHA
2. HMmmyHonorudeckasi TOJIEpaHTHOCTb, ONpEAeNICHUE, BUJIbI, OMOJOTHYECKOE 3HAYCHHE

3. MDA, npuHIMI NpUMEHEHHUE IS TUarHOCTUKU WHQEKIIMOHHBIX O0se3Hen

VYTBep:KIeH Ha 3acelaHuu KadeIpbl, MPOTOKOMI OT «29» urons 2022 r. Ne 18

3aBenyronuii kageapoit MUKpOOHUOJIOTHH,
BUPYCOJIOTUH ¥ UMMYHOJIOTUH
1.0.H., mpodeccop Omapoa C.M

CocraBurenu:
CaungoBa b.M. k.M.H., JOLIEHT, JOICHT
Kadeapbl MUKPOOHOJIOTHH,

BUPYCOJIOTUM U UMMYHOJIOTUHU

KopkmacoBa M.A. K.M.H., AOLEHT Kadeapbl
MUKpPOOHOJIOTMH, BUPYCOJIOTUN U
HUMMYHOJIOTHHN

«_» 20 r.
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6.2.5. CucremMa OlEHUBAHHUSI Pe3YJbTATOB OCBOEHHSI IMCUMILUIMHBI, OMHCAHUE IIKAJ

OICHUBAHUA, BICTABJICHHUA OLICHOK.

IMoka3zarenu Kputepuu oneHuBanus
OlleHUBAHUS «He 32YTEeHO» \ «324YTEHO»
NJa-1 OIK-5
3HATh CryneHt He criocobeH K CTyIeHT caMOCTOSITENIbHO BBIJICNISET IIIaBHbIC
abCTPaKTHOMY MBILIUICHUIO MOJIO’KEHHUS B U3YYEHHOM MaTepualie u
He 3HaeT 0CHOBBI IMMYHOJIOTHH | CIOCOOEH J1aTh KPATKYIO XapaKTePUCTUKY
OCHOBHBIM HJIesIM TPOpabOTaHHOTO MaTepuaia
JUCITUTIIAHBL.
3HaeT nmpeaMeT, UMMYHUTET, aHTUT€HBI,
aHTUTENA ¥ JPYTUE MOHATHS JUCIUTUINHBL
[TokaspIBaeT riry0okoe MOHMMAaHKE MIpeIMeTa
MMMYHOJIOTHH.
yMeTh CryneHt He ymeeT CryneHT yMeeT NoJb30BaThCsl y4eOHOH,
aQHaJIM3UPOBATh OCHOBHBIC Hay4HOH, HAyYHO-TIOMYJIIPHOU JIMTEPATYpPOU
TMI0JIO)KEHUSI UMMYHOJIOTUHU 0 MPEAMETY.
BJIA/IETh Crynent He Biajeer 6a30BbiIMU | CTyIEHT MOKa3bIBAET TITyOOKOE U MOJIHOE
OCHOBaMHU TIO TIPeIMETY BJIaJICHHE BCEM 00BEMOM H3y4aeMoit
JVCIUTUTMHBL, BIaJIeeT 3HAHUSIMH T10
UMMYHOJIOTHH.
NJI-2 OIK-5
3HATh CryneHT He criocobeH K CTyIeHT caMOCTOSTENIbHO BBIMOIHSAET
CaMOPa3BHUTHIO U OCHOBHBIE TpeOOBaHUS MO BEACHUIO
CaMOCTOSITEIbHOMY YCBOEHUIO MPOTOKOJIOB HMMYHOJIOTUYECKUX
npeaMeTa WCCJICIOBAHU I
yMeTbh CryneHt He ymeer CTyIeHT 3HaeT U yMeeT IPUMEHATh BCe
CaMOCTOSITENTEHO U3JIOKHTh UMMYHOJIOTHYECKHE METOJIbI NCCIICOBAHMS.
OCHOBHBIE MTOHATHS
WMMYHOJIOTHH
BJIA/IETh Crynent He Bianeet 6a30BbiMu | CTYyICHT B TIOJIHOM MEpE BJIaJIEET BCEM

OCHOBaMH 11O UMMYHOJIOTUHA

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

VIl. YYEBHO - METOJIMYECKOE U THPOPMAIIMOHHOE OBECTIEYEHHE
JUCUMUIIIAHBI

7.1. OcHOBHas qUTEpaTypa

IleyaTHbIE N31aHUS

Ne HanmeHoBaHMe U31aHUA KonuyectBo
IK3eMILISIPOB
B OubJmMoTeKe
1 XantoB, P. M. NmmyHonorus: Y4eOHUK AJi1 BY30B C KOMIAKT — 100
" | muckoM. - M.: I'D0OTAP - Menua, 2011 - 320 c.
1. MmmyHONOTHS W ajuieproyiorust / y4eOHUK sl MEIULIUHCKUX 100
2. By3oB // ITlom pen. A.A. BopoOwéBa, A.C. brikoBa, A.B.
Kapaynosa.— M., I[Ipaktuueckas menuiaa. — 2006. — 287c.
3. | MenuuuHCcKass MUKpOOHOJIOTHSI, BUPYCOJIOTHS, UMMYyHOJorus / [lof 650
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pen. mpod. JI. b. Bopucoa. YueOuuk. - M.: Meaununa, 2001, 2002,
2005. - 528 c.

3J'IeKTp0HHLIe H3TaHUA

HaumeHnoBaHue u3gaHus

MeaunuHckass MUKpOOHOIOT |, BUpYCOIOorust 1 uMMmyHosorusi: B 2 T. Tom 1. / mox pen.
B.B. 3BepeBa, M.H. Boiiuenko. - M. : [DOTAP-Menua, 2016. — 447c¢. // KoncynpTant
CTYJCHTA: CTy/I€HYECKas JIEKTPOHHAsI OMOIMOTEKa: SJIEKTPOHHAs OUOIMOTeUHas
cuctema. — Mocksa, 2019. — Jloctyn no naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436417.html

MeaunuHcKass MEKPOOHOJIOTHS, BUPYCOIOTHs 1 uMMmyHoJorus. B 2 1. Tom 2. / mox pen.
B.B. 3BepeBa, M.H. boiiuenko. - M. : ITDOTAP-Menua, 2016. — 447¢c. // Koncynbrant
CTYJICHTA: CTYJICHUYECKAas AJIEKTPOHHAsI OMOIMOTEKA: JIEKTPOHHAsI OUOIMOTEeYHas
cuctema. — Mocksa, 2019. — Jloctyn o naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436424.html

7.2. JlonoiHUTEJIbHAS JJUTEpaTypa
IleyaTHBIE M3MAHUAA

HaunmeHnoBaHue u3ganus KoanuecrBo
IK3eMILISAPOB
B OMOJIHOTEKE

JApannuk, I''H. KnuHudeckass *MMYHOJIOTHSL U aJUICPTOJIJOTHS: JUTS 100
CTyJI.CTap.KypCOB, BpadeH, UMMYHOJIOTOB, aJLIIeproJIoroB
/T".H.Apanauk.-M:MHUA, 203.-604 c.

XautoB,P.M. HWmmynonmorus: armac/ P.M.XautoB, A.A.SpunuH, 25
Bb.B.ITuerun// -M.. I’ DO0TAP-Meana, 2011.-624 c.

PykoBOJICTBO K NPAaKTHUUECKUM 3aHITUAM [0 MHKPOOHOJIOTHH, 20
UMMYHOJIOTH M BHPYCOJOTHH C HJUTIOCTPUPOBAHHBIMH 3agadamu //
noJ. pen. A.A.Bopobresa u B.H.Ilapera — M.,MUA — 2007. — 470 c.

2. Ilneidop x. Harmsannas ummyHnonorud. Ilep. ¢ anri. - M. — 5
I'D90TAP Memununa, 2000. - 95 c.

MenuiuHckass MUKPOOHOJIOTHSI, BUPYCOJIOTHSI 1 UMMYHOJIOTHUSI 60
/yae6uuk mox pex. npod. A.A.Cooitaakosa B.b.-CI16., M.-2008.-532
C.

DJIeKTPOHHbIE U3IAHUS

HaumeHnoBaHue u3gaHus

MukpoOroIIoTHs, BUPYCOJIOTHUS U UMMYHOJIOTHSI: PYKOBOJICTBO K JTAOOPaTOPHBIM
3ansaTusM / mox pen. B.b. CooituakoBa, M.M. Kapanarma. - M. : [DOTAP-Menua, 2015.
(b-xa Bpaua-cnienunanucta) / KoHcynpTaHT Bpaya: SJ€KTPOHHAS MEIUIIMHCKAS
OmbIMoTEKA: dNIEKTPpOHHAs OnbMMoTeHas cuctema. — Mocksa, 2019. — Jloctym o
napoiro. — URL: http://www.studmedlib.ru/book/ISBN9785970435755.html.

MuKpoOHOIIOT S, BAPYCOJIOTHSI © UMMYHOJIOTHSI: PYKOBOJICTBO K J1a00paTOpPHBIM
3anstusiM / mox pen. B.b. CooituakoBa, M.M. Kapamana. - M. : TDOTAP-Menua, 2014.
(b-xa Bpaua-cniennanucra) // KoHcynpTaHT Bpaya: 3J€KTPOHHAs MEAUIIMHCKAS
OoubnroTeKka: AMeKTpoHHast OndmoTeuHas cucrema. — Mocksa, 2019. — Jloctym 1o
napoutro. — URL: http://www.studmedlib.ru/book/ISBN9785970430668.html.

MUKpPOOHOJIOTHS, BUPYCOJIOTHS: PYKOBOJICTBO K MPAKTHYCCKUM 3aHATHAM: ydeO.
nocobue / mox pen. B.B. 3sepera, M.H. boituenko - M. : T[DOTAP-Menua, 2015. (b-xa
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Bpaua-crienuanucta) / KoncyapTanT Bpaya: 3JIeKTpOHHasi MEAMIIMHCKas OnbimoTeka:
aJIeKTpOHHAs Oubamoreunas cucrema. — Mocksa, 2019. — Jloctyn no maposo. — URL:
http://www.studmedlib.ru/book/ISBN9785970434956.html.

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

MuxkpoObuosnorus 1 ummyHosorus. [Ipaktukym: yue6. mocooue / P. T. Mannanosa - M.
: I'OD0TAP-Menua, 2013. (b-xa Bpava-cnienmanucta) / KoHcynpTaHT Bpaya:
ANEKTPOHHAS MEIUIIMHCKAsE OMOIMOTEKAa: SJICKTPOHHAs OMOIMOTEYHAsT CUCTEMA. —
Mockaa, 2019. — Jloctyn no naposro. —
URL:http://www.studmedlib.ru/book/ISBN9785970427507.html.

7.3 Pecypcbl HHpOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHeT»

Ne HaumeHnoBaHue pecypca
Hanpumep:
1 OnektpoHHass Oubnamoreka: OubiamoTeka nuccepramuii: cait /  Poccwmiickas
" | rocynapctBennass ~ Ombnmoreka. —  MockBa: P,  2003. -  URL:

http://diss.rsl.ru/?lang=ru (mara ob6pamienus: 25.01.2019). — TekcT: 3AEKTPOHHBIA.
[IpaButensctBOo Poccmiickoit ®eneparuu: odurmanpHelii  caiiT. — MockBa. —

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

3. | DnexTpoHHO-0MbMMoTeuHas cucreMa «KOHCYIIBTaHT CTyAeHTay. Pexum gocryma :
OrpaHMYCHHBIH 10 JIOTUHY ¥ napoJro; http://www.studmedlib.ru

4. | DnexTpoHHO-OMbOIMoTeyHas cucreMa «KoHcynbTant Bpaua». Pexum noctyna :
OrpaHUYEHHBIN 10 JIOTUHY M napomo; http// www.rosmedlib.ru

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

6. | ®enepanpHas IEKTPOHHAS MEAUITMHCKAsT OMOIHOTEKA

7. | Hayunas snextponHnas oubnmnoreka «KUBEPJIEHTHKA

7.4. UudopMalinoOHHbIE TEXHOJIOTHH

1.
2.

Ilpozpammnoe obecneuenue:

Onepanuonnas cucrema Microsoft Windows 10 Pro
[TakeTsl IPUKIAJHBIX POTPAMM:

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

3.

AnrtusupycHoe 10 — Kaspersky Endpoint Security 10 mis Windows.

Hepetteub uuqbopmauuonnblx CnpaeouHblX cucmem:

1. DuexktponHasi uHpopMaunoHHo-oOpa3oBareabHasi cpexa (LMS) JAI'MY. URL:

https://Ims.dgmu.ru/
2. KoncyabTaHT cTyldeHTa: DSJeKkTpoHHas OuOmmoreyHas cucrema. URL:

http://www.studentlibrary.ru
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3.

KoncyabTanr  Bpaua:

http://www.rosmedlib.ru

4.

®denepajbHasi JJIEKTPOHHAsT MeAWUIHMHCKasi Oudaumoreka (POMB).

http://feml.scsml.rssi.ru

5.

Hayunas 3J1eKTPOHHAs

https://elibrary.ru/defaultx.asp

6.

MeanunHcKas

http://www.medinfo.ru/

7.

Hayunasn 3JIEKTPOHHAS

http://cyberleninka.ru

8.
9.

AIIEKTPOHHAS

CIIPABOYHO-UH(OPMAIUOHHAS

OuekTponHas oudmorexa PO®U. URL: http://www.rfbr.ru/

Bcepoccuiickas oopa3zoBaTtesibHasi UHTepHeT-nporpaMma /Ui Bpaveii.

http://www.internist.ru

oubnmuoreunas  cucrema. URL:

URL:

oubdaHMoTeKa eLibrary. URL:
cucrema. URL:

OudIMoTeKa Ku6epJ/lennnka. URL:
URL:

Vill. MATEPUAJIBHO —- TEXHUYECKOE OBECIIEYEHHUE JUCLHHUIIJIMHBI
Ne | Bun nomerieHust ¢ HoMepom HaumenoBanue o60pya0BaHus
n/n | (yaeOHas ayauropus, nabopaTopus,
KOMITbIOTEPHBIH KJIacC) € YKa3aHUEeM
azipeca (MECTOIOJIOKEHHUE) 3aHHUs,
KJIMHUYECKON 0a3bl, CTPOCHHUS,
COOPYXKEHMSI, TIOMEILEHNUS, TUIOIIaIN
MOMEILEHUS], €T0 Ha3HAYEHUSI.
1. Yuebnas komaara Nel (28 m?) JlaGopaTopHble CTOJBI AJISl MPOBEACHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHMOJIIOTHYECKUX  MCCIEOBAHUH.
s mpoBeneHus nmpaktuyecku 3aHsatuil, | [llkad c MHKPOCKOIIAMU 51
TEKYIIEro KOHTPOJIS. CHEIUAJIBHBIMU  MHCTPYMEHTAMH UL
IIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
Tabauubl, CXEMBI.
2. Yue6Has komHarta Ne2 (46,5M) JlaBoparopHble CTOJBI AJsl MPOBENEHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHMOJIOTHYECKUX  MCCIIEOBAHUH.
Jns mpoBeneHus: npaktuyecku 3aHsaTuil, | [llkad c MUKPOCKOIIAMU 51
TEKYIIEr0o  KOHTPOJSA.  ODJEKTPOHHOIO | CIIELMAIbHBIMA HMHCTPYMEHTaMHM  AJIs
00y4eHus, JTEKIIMOHHBIX 3aHATUH. MIPOBEJCHUS MPAKTHUECKUX 3aHATHH.
Ta0auibl, CXEMBI.
MynbTUME ANITHBINA KOMILIEKC
(HOYTOYK, MPOEKTOp, JKpaH)
3. YVue6Has komHata Ne3 (49 m?) JlaBopatopHble CTOJNBI AJISl MPOBENEHUS
Va. . Anuesa 1, 3 atax. MHUKPOOHOJIOTUYECKUX  MCCIIEOBAHUH.
Jlia mpoBeneHus: npaktudecku 3aHsaTil, | [Ilkad c MUKPOCKOIIAMU 51
TEKYIEr0 KOHTPOJIS. CHEIUAJIBHBIMU  MHCTPYMEHTAMU  JUIS
MIPOBEJCHUS MPAKTUYECKUX 3aHATHH.
Ta0auibl, CXEMBI.
MynbTUMe AMAHBIN KOMILJIEKC
(HOYTOYK, NPOEKTOp, IKpaH).
4, YueOHast koMHaTa Ned (49 m?) JlaGopaTopHbie CTONBI IJIs TPOBEICHUS
V. 1. Anuesa 1, 3 stax. MUKpPOOHOJIIOTHYECKUX  HCCIIEOBAHUN.
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s mpoBeneHus NMPaKTUYECKH 3aHATUM,

Ixad c MHUKPOCKOIIAMH u

TEKYIIEro KOHTPOJS, TPOMEKYTOYHOH | CHEIHMANIBHBIMH  MHCTPYMEHTaMU IS
aTTECTallHH. MIPOBE/ICHUS MPAKTHUECKUX 3aHATHH.
TabnuIbl, CXEMBI.
5. | Yue6nas komnara Ne5 (63m?) JlaGopaTopHbIe CTOJIBI JAJIs1 POBEACHUS

V. III. Anmesa 1, 3 stax.
s npoBeneHUs NPAaKTUYECKU 3aHATUH,
TEKYIIEro KOHTPOJIS.

MUKpPOOHOJIIOTUYECKUX  HMCCIIEI0BAaHUN.
Ixad c MUKPOCKOIIAMH u
CHEIUAIbHBIMU  WHCTPYMEHTAMU IS
MIPOBEJICHUS MPAKTUUECKUX 3aHATHH.
TaOuIbl, CXEMBI.

MynpTUMEe IMAHBINA
(HOYTOYK, MPOEKTOp, PKpaH).

KOMIIJICKC

6. | Yue6Gnas komnata Ne6 (28 m?)

Vn. III. Anuena 1, 3 stax.
Jns mpoBeneHus MPaKTUYECKH 3aHSTHH,
TEKYIIET0 KOHTPOJIS.

JlaGopaTopHbIE CTOJBI JJIsi MPOBEICHUS
MUKPOOHOJIOTUYECKUX ~ HMCCIICIOBAHUH.
[Mkad c MHKPOCKOIIAMH u
CHCIHATbHBIMH ~ MHCTPYMEHTAMH  JUISI
MIPOBEJICHUS TIPAKTHYECKUX 3aHSATHH.
TabnuIbl, CXEMBI.

7. | Jlaboparopus (24 m?)

JlaGopaTopHbIE CTOJNBI JJIsi MPOBEICHUS

Va. 1. Anuesa 1, 3 stax. MUKpPOOUOJIIOTUYECKUX  HMCCIIEIOBaHUU.
Hns mpoBeaenust naboparopusix pador k | [llkagp ¢ cyxumu  muTaTteabHBIMU
MPaKTUYECKUM 3aHATUSIM CpelaMH M peaKTHBAMU.

8. Uwuraneueiii 3anm Hayunoit OubOmuorekw | Ctoi, CTynbs, ydeOHAas W Hay4HAs
AI'MY JIATEPATypa, KOMIIBIOTEPHI C BBIXOJAOM B

V. . Amuesal, 1 stax.
Jlis caMocTosITeNNbHON PabOTHI.

UHTEpPHET

COCTaBISAIOT 9,5% 0T 00beMa ayJUTOPHBIX 3aHATHI.

IX. ©CITIOJIb30BAHUE HHHOBALIMOHHBIX (AKTUBHBIX U
NHTEPAKTHUBHbBIX) METO/I0OB OBYYEHUSA

HCHOJ’IIBYGMBIG AKTUBHBIC MCTOIBI O6y‘I€HH§I IIpu H3YUYCHUU JaHHOM JHUCUMILIAHBI

1. Hcnonp30BaHne 3IIEKTPOHHOTO TEKCTA JICKIMH B BHIE JOKYMEHTA TEKCTOBOTO PEIaKTOpa
Word.
2. Hcnonws3oBanne nmpe3eHTanuii, cieaanHbix B mporpamme Power Point.
3. Hcnonk3oBanue BUAEOPUIHEMOB.
Ne | HaumenoBanwue Bun, Ha3BaHuMe TeMbl  3aHATHS c | TpymoemkocThb
paznena (IepeyrcauTh | UCIOIb30BaHWEM  (OpM  aKTHBHBIX U (uac.)
TS pas3zensl, B | HHTEPAKTUBHBIX METOJOB O0YUCHHUS
KOTOPBIX
HCIIONIE3YIOTCS
AKTUBHbBIC W/unm
WHTEPAKTHBHBIC
hopmbI (MeToBI)
o0Oy4eHus)
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AHTHTIeHBI. JI.3. AHTHTreHbl, CBOMCTBa. MUKpOOHBIE 2
Knaccupuxanms. AQHTUTEHbl. AHTUTE€Hbl MUKPOOPTaHU3MOB.
Buasbi. CoiicTBa. AHTUT€HBI TJITaBHOT'O KOMILJIEKCA
AnTturena. Kitacepl | THCTOCOBMECTUMOCTH.
HMMYHOIJIO0YJIHHOB.
JHI0TreHHbIEe J1.4. 'ymopasibHBIN U KJIIETOYHBIA UMMYHHBII 15
HMMYHOPEryJsiTOpbI. | OTBET. AHTUTENA, KJIACChl
I'ymopanbHblii U MMMYHOIJIOOYJIMHOB, UX XapaKTePUCTHKA.
KJIETOYHbIN I'opMOHBI 1 MeMAaTOPBI UMMYHHOU
HMMYHBI OTBeT. CUCTEMBL.
Kiaunnnyeckas JI.5. OcoGeHHOCTH UMMYHHOTO OTBETA IPU 1,5
HMMYHOJIOTUSl. Pa3IMYHBIX COCTOAHUAX. IMMYHHBIN OTBET
HmmyHosoruveckasi | pu OakTepHaIbHBIX, IPOTO30UHBIX,
NaMsTh. IpUOKOBBIX U BUPYCHBIX HH(PEKIUAX.
HNmmyHnosiornyeckasi | IMMyHoJIOrn4eckas maMsrhb.
TOJIEPAHTHOCTb. HMMMmyHONIOrn4ecKas TOJIEPaHTHOCTD.
TpaHcIUTaHTaMOHHBIN U
MIPOTUBOOIYXOJIEBbII1 HMMYHHTET.
Metoas! JI.6. ImmyHHBIH cTaTyc. BpoxkaeHHsle u 1
ucc/ie10BaHusA npHOOpeTEHHbIE UMMYHOACPHUITUTHI.
HMMYHHOTO cTaTyca. | MeTo/bl BbISABICHUS U KOPPEKIIUU.
NvmyHoaepuumThl.
AyTOMMMYHHBI€
peaKkuuu u
3a00JieBaHMSI.
AJuIepruyeckue J1.7. UMMyHODIATOJIOT M. 1
peaKuuu. NMmyHoOsIOrnaeckas
TUIIEPYYBCTBUTENILHOCTD (AJIIEPTHS).
AyTOMMMYHHBIE peaKIIMH U 3a00JI€BaHUS.
UTOoro 9

XMETOAUYECKOE OBECIIEYEHUME JUCIHUIIJIMHBI
Mertoanyeckoe obecriedeHne IUCHUIUIMHBI pa3paboTaHbl B (GOpME OTIEIBHOTO
KOMILUIEKTa JOKYMEHTOB: «MeToauueckue peKkoMeHIanuu K Jexkuusam», «Meroaudeckue
PEKOMEHJIALMU K IPAKTUYECKUM 3aHATUAMY», «MeToauYecKue peKOMEHIaluU Il CTYE€HTa» B
BU/JIE MPUJIOKEHUS K pabouell mporpamme TUCIUTUIMHbI

XI.OCOBEHHOCTHU OPTAHU3ALIMU OBYUYEHMUS 1O JUCHUIIJTIMHE JJIA
HNHBAJINIOB " JIMI] C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbA

11.1. O0y4eHne MHBAIWIOB M JIUL ¢ OTPAHNYEHHBIMHM BO3MOKHOCTSMH 310POBbS
ITpu HeoOXoaMMOCTH OCyIIecTBiIsgeTcs Kadeapoil Ha OCHOBE aJalTHPOBAHHOM paboueit
OporpaMMbl € MCIIOJB30BAaHMEM CIELUANBHBIX METOJOB OOyuYeHHs W JUJaKTHYECKHX

MaTepUajoB, COCTAaBICHHBIX C YyYETOM OCOOCHHOCTEH TICMXO(QU3WYECKOTO Pa3BUTHS,
HHIWBHUIYAJIbHBIX BO3MOKHOCTEN u COCTOSIHUA 310pOBbEA TaKnux O6y’~IaIOH_[I/IXC${
(oOyuaromierocs).

11.2. B uesisix ocBoeHHUs1 Y4eOHOM MPOrpaMMbpl JUCHUNIMHBI HHBAJIMIAMHU U JTHIIAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3JI0POBBs Kadeapa odecrednBacT:
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1) 11 MHBAJIUIOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbS 10 3PEHUIO:

* pa3MelIeHHe B JIOCTYMHBIX I OOYYalOIIMXCS, SBISIOMUXCS CICHBIMH  HIIH
CITa0OBUISIIMMHI, MECTaX U B aIalITAPOBAHHON (hopMe CIIPaBOYHOM HHPOPMAIIMH O PACTICAHUN
y4€OHBIX 3aHATUI;

* IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOMIETO 00YyJaIOLIEeMyCsl HEOOXOJMMYIO TIOMOIITb;

* BBIITYCK JIbTEPHATUBHBIX (POPMATOB METOJAMYECKUX MATEPHAIIOB (KPYIHBIM IPUPT UK
aynuodaie);

2) /Ui UHBAJIUAOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 10 CITYXY:

* HaJUIeKaIIMMHU 3BYKOBBIMHU CPEACTBAMH BOCIIPOU3BEACHNE HHOpMAIUY;

3) nns MHBAIMAOB M JIMI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS, MUMEIOLIUX
HapyIIEHNs OIIOPHO-ABUTATEIBHOIO alapara:

* BO3MOKHOCTh O€CHpEMSATCTBEHHOTO JOCTyNa OOYYalolmMXcsi B y4eOHBIC TTOMEIIEHHUS,
TyaJIeTHbIE KOMHATBl W JpYyrue TOMelIeHus Kadeapbl. B cioydyae HEBO3MOXKHOCTH
OecnpensTCTBEHHOr0 JOCTYyIa Ha Kadeapy OpraHu30BbIBaTh YUEOHBIM MPOIECC B CHEIHAIBHO
000py/ZIOBaHHOM LIEHTPE WHAMBUAYAIBHOTO M KOJUIEKTHMBHOT'O TOJB30BAHUS CIIELHUATIbHBIMU
TEXHHYECKUMU CpEACTBAMH OOy4YeHHUsS Ui MHBAIMAOB U JIMI[ C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3710p0oBbsl (1. A.Anuesa 1, Guonorudeckuii kopmyc, 1 aTax).

11.3. O6pa3oBanue 00y4arOIMXCHA ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS MOXKET
OBITH OpraHn3oBaHO KaK COBMCCTHO C APYTHUMU 06y‘-IaIOH_II/IMI/IC$I, TaK U B OTACJIBHBIX I'PpyHIIax.

11.4. TIlepeyeHb Yy4eOHO-METOAUYECKOT0 oOOecrevyeHUs] CAMOCTOSITEJIbHOH PadoThI
00y4YaIIMXCS 10 AUCHHUIINHE.

Y4eOHO-MEeTONUYECKHNE MaTepuaibl ISl CaMOCTOSITENIbHON padoThl 0Oydaromuxcs u3
YKUCJIa MHBAJIUJOB M JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbSI NMPEJOCTABISIIOTCS B
dbopMax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBBS M BOCIIPHUATHS HH(POpMAIIUH:

Kareropun crynenTos DopMBI
HapyIIEHHUEM CITyXa - B TIeYaTHOM (hopme;
- B hopMe BIIEKTPOHHOr0 JOKYMEHTa
C Hapy1IeHneM 3peHus - B IIeYaTHOH (hopMe yBEITMUEHHBIM MIPUPTOM;

- B (hopMe BIIEKTPOHHOTO JOKYMEHTA;
- B hopme ayaunodaiina

C HapyIlIeHueM ONOPHO-/IBUTATEIBHOIO alapara | - neyatHou (opme;
- B (hOpMe DIIEKTPOHHOTO JOKYMEHTA

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

11.5. ®oHa OLEHOYHBIX CPeICTB /A NPOBeJAeHUS MPOMEKYTOYHONH aTTecTAlUM
o0yyarommxcs 1Mo JMCHHUIIHHE.

11.5.1. IlepedyeHb (HOHIOB OIICHOYHBIX CPEJACTB, COOTHECEHHBIX C IUIAHUPYEMBIMH
pe3ysbTaTaMHi OCBOEHHS 00pa30BaTeIbHOM MPOrpaMMBbI.

JUId CTyIEeHTOB ¢ OTPaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS

Kareropun ctynenron Bubl o11eHOUHBIX CPENICTB @OopMBbI KOHTPOJIS U OLIEHKH
pe3yIbTaTOB 00yUEHUS

C HapyllIeHHUEM cayxa TECT MPEUMYILIECTBEHHO TUCbMEHHAs
MIpOBEpKa
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C HapylIeHHuEM 3pCHUS cobeceoBaHue MPEUMYIIIECTBEHHO yCTHAS
MpoBepKa (MHINBUIYAIBHO)

C HapyIIeHneM OIOPHO- pelieHne TUCTAaHITHOHHBIX opranuzaius Koutpoist B LMS
JIBUTATEILHOTO ammapara TECTOB, KOHTPOJIbHBIC Bonpockl | JITMY, nucbMeHHas mpoBepKa

OOyuarommMcsi ¢, OTHOCSIIMMCS K KaTeropuu WHBAIMIOB U JIMI, C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH  3/I0pPOBbsSI  YBEJIIMYMBAETCS BpeMs Ha IMOATOTOBKY OTBETOB K 3auéTy,
paspemraercsi MOAroTOBKa K 3aueTy C HCIHOJIb30BAHHWEM JMCTAHIMOHHBIX O00pa3oBaTEIbHBIX
TEXHOJIOTHIl.

11.5.2. Meroauyeckue mMarepuaibl, ONpeAESIOIINe NPOLEaYypbl OLICHUBAHUS 3HAHUH,
YMEHUH, HaBBIKOB U (WJIM) OIBITAa JAEATEIBHOCTH, XapaKTEePU3YIOIIHME 3Tallbl (POPMUPOBAHMS
KOMIIETECHIINH.

[Ipu mpoBeneHUN MPOLEAYpPHl OLCHUBAHUS PE3YyIbTATOB OOYyUEHHsI MHBAJIUIOB U JIMII C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPHUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAITbHBIMA OCOOCHHOCTSIMH.

[Tponienypa oneHMBaHUsI Pe3yJbTAaTOB OOYYEHHS WHBAIUAOB M JIUI] C OTpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3JI0OPOBbsSI 110 TUCIMIIMHE TPEAyCMaTpPUBACT MPEAOCTaBICHHE HHPOPMALIUU B
dopmax, ajanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

- B Ie4aTHON opMe yBEJIIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

JIist AL ¢ HapyIeHUsIMU CITyXa:

- B Ie4aTtHou opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIBHOTO arapaTa:

- B IeYaTHOM opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopMme ayanodaiina.

JlaHHBII IEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

[Ipu mpoBeneHUH TPOLEAYPHl OLIEHUBAHUS PE3yJbTaTOB OOyYEHHUS WHBAJIUAOB M JIUIL C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbS MO JUCHUIUIMHE (MOJYJIO) o0ecreunBaeTcs
BBITIOJIHEHHE CIIEAYIOIINUX JOMOJHUTEIbHBIX TPEOOBAaHUN B 3aBUCUMOCTH OT MHIMBHIYaJbHBIX
ocobeHHocTeH, 00yJyaromuxcs:

1. MHCTPYKIMS MO MOPAAKY IPOBEIAEHHUS IPOLEAYPHl OLICHUBAHMS NPEIOCTABISETCS B
noctynHoi ¢opme (ycTHO, B TNHCbMEHHOH QopMme, YCTHO C UCHOJb30BaHUEM YCIYyT
CypIOTIEPEBOTUNKA);

2. noctymnHasi popMma NpeaocTaBIeHUs 3aJaHii OLIEHOYHBIX CPECTB (B MeyaTHOU (opme,
B MeYaTHON ¢opMe yBEeIWYEHHBbIM MIPpUPTOM, B (POpME 3JIEKTPOHHOTO TOKYMEHTA, 3aJaHUs
3aYUTHIBAIOTCS ACCUCTEHTOM, 3aJ[aHMsI PEAOCTABIISIIOTCS C UCIIOJIb30BAaHUEM CYPAOTIEPEBO/IA);

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

[Tpu HEOOXOAUMOCTH ISl OOYHAIOIIMXCS C OTPAaHUICHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS U
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WHBAJIUIOB IMPOIEAypa OLCHUBAHUS PE3YJIbTATOB OOYUEHUS MO JUCIHILTMHE (MOIYJII0) MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[IpoBenenue mpoueaypsl OLEHUBAHHS pE3YIbTATOB OOYYECHHS WHBAIMIOB W JIMI[ C
OrpaHUYCHHBIMHU BO3MOKHOCTAMHA 300POBbA OOITYCKACTCA C HMCIIOJB30BAHUEM AUCTAHIHOHHBIX
00pa3zoBaTebHBIX TEXHOJIOTHH.

11.6. IlepeyeHb OCHOBHOI M IONOJTHUTEIbHON YUeOHOM JTUTEPATYPbI, HEOOXOTUMOM 1JI51
OCBOEHMS THCIUNIUHBL.

Jlj1 OcBOGHMS AUCUMILTUHBI MHBAIMIAMH U JIMIIAMUA C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsl MPEJOCTABISAIOTCS OCHOBHAasi W JIONOJHMUTEIbHAs ydeOHas JauTepaTypa B BHJE
AJIGKTPOHHOTO JOKyMeHTa B (oHAe OMOMMOTeKH W / WM B 3JIEKTPOHHO-OMOIMOTEUHBIX
cuUcTeMax. A Take IPeJoCTaBIAI0TCA OECIUIaTHO CelMaIbHble YUE€OHUKY U yueOHbIe Toco0us,
nHas yqe6HasI JUTCPATypa U CIICHUAIIBHBIC TCXHUYCCKUC CPEACTBA O6y‘I€HI/I$[ KOJIJICKTUBHOI'O U
WHAUBUIYaIbHOTO MOJIb30BAHMUS, a Takxe yCIyTu CYpAOIIEPEBOTINKOB u
TU(DIOCYPIOTIEPEBOTUUKOB.

11.7. MeToanuyeckue yKa3zaHnus sl 00y4alOUIMXCH M0 OCBOCHH IO U CHUILINHBI

B ocBoeHuu nUCHUIUIMHBI MHBAJIMAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAUCHHE MMEET WHAMBHIyaldbHas paborta. [lon mHAMBUAYasHOM paboTOil
noapasymeBaercsi e (OpMblI B3aMMOACUCTBUS C IpenojaBaTeieM: HHIUBUAyaTbHas ydeOHas
pabora (KOHCyJIbTallMH), T.€. JOMOJHUTEIHLHOE PA3bSICHEHHE YYEOHOro Marepuaia |
yIIIyOJIeHHOE M3Y4YeHHE MaTepuasia ¢ TeMH 00y4arolUMUCs, KOTOPbIE B 3TOM 3aMHTEPECOBAHBI,
U UHAMBUIyalbHas BOCHHTaTeNbHas pabota. VHAMBHyanbHblE KOHCYJIbTAllMU 1O IMPEIMETY
SBIISIIOTCSL  BaXHBIM  (DAaKTOPOM, CHOCOOCTBYIOUIMM  MHIMBHIyaldu3allMd OOydyeHHs U
YCTQHOBJICHUIO BOCIMTATEIBbHOIO KOHTaKTa MEXIy INpenojaBareieM U 0O0ydarolumMcs
MHBAJIUAOM WM 00y4arOUIMMCs ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

11.8. OnucaHue MaTepHAJbLHO-TEXHHYECKO# 0a3bl, HEOOXOAUMON AJf OCYIIeCTBIECHHSA
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE

OCBOCHI/IG JUCHUIIJIMHBI MHBAaJIMJaMHW MU JIMIIAMU C OFpaHI/I‘IGHHIaIMI/I BO3MOXHOCTSIMHU
3I0POBbSl OCYIIECTBIISETCA C HCIOJIb30BAHUEM CPEICTB OOY4YeHHsI OOIIEero M CIenuaibHOro
Ha3HAUYCHUS:

- JICKIMOHHAS ayJUTOPHUS - MYIbTUMEAUIHOE 00OpYyI0BaHKME, MOOMIBHBINA PaIHOKIACC
(IS CTYIEHTOB C HApYIICHUSMHU CIIyXa); WMCTOYHMKH THUTAHUS [UIsI WHIUBUAYAIbHBIX
TCXHUYCCKHUX Cpe)ICTB;

- ydeOHas ayaUTOpHUs ISl TMPAKTUYECKUX 3aHATUH (CEMHMHApOB) MYJbTUMEIHIHOE
obopynoBaHre, MOOMIIbHBIN paroKiIace (I CTYACHTOB C HAPYIICHUSIMU CITyXa);

- yueOHasi ayAuTOpHUs IS CAaMOCTOSITEIbHOM pabOTHI - CTaHAApTHBIE pabodre MecTa C
MEPCOHAIBHBIMU  KOMITbIOTEpaMH; pabodee MECTO C TEPCOHAIBHBIM KOMITBIOTEPOM, C
MPOrpaMMOM AKPaHHOTO JOCTYMa, MPOrpaMMON OSKPaHHOTO YBEJIUYEHUS U OpailieBCKUM
JIUCIITIEEM JJI CTYICHTOB C HAPYIICHUEM 3PEHUSL.

B kaxmoit aymuropum, TIe OOydYarOTCS WHBAIMABI M JUIA C OTPAaHUYCHHBIMHU
BO3MOKHOCTSIMHU 3/IOPOBBSI, JOJKHO OBITh IPETYCMOTPEHO COOTBETCTBYIOIIEE KOTMYECTBO MECT
JUTIS1 OOYYAIOIIMXCS ¢ YIETOM OIpaHUYEHUN WX 37OPOBBS.
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XIl.

JIUCT UBMEHEHUU

PII akTyaqiM3upoBaHa Ha 3acelaHuU Kadeapsl

Ilepevens nonmoTHeHMH U U3MEHEHN, Hara Homep Hoanuce
BHECEHHBIX B pad04yI0 NPOrpamMmy NPOTOKO.J1a 3aBeayoLero
JAMCHUIIMHBI 3acelaHUsA kadenpoii
Kadeapsl

B pabouyro mporpaMmy BHOCSTCS CIIEAyIOLIHE
M3MEHEHUS

WIN JenaeTcs OTMETKa O HEIeIecooOpasHOCTH
BHECEHHUS KaKMX-THOO H3MEHEHUNM Ha HJaHHBIHA
y9eOHBIN TO
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