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PabGouass nporpamma mucuumumHel «MAMMyHOnorus» pazpaboTaHa B COOTBETCTBHH C
®I'OC BO no wHanpasieHuio moarotoBkd (cmeumansHoctd) 31.05.02 Ilenuarpus,
YTBEPXKIEHHBIM NpHKa30oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®@enepauuu Ne
965 ot «12» aBrycra 2020r.

PaGoyas nporpamMma y4eGHO#M AMCUMIUTHHBI 000peHa Ha 3acejaHuH Kadeaphl
oT «22» utons 2026r. [Iporoxon Ne22.

Pa6ouas nporpamma cornacoBaHa:

1. upextop HMb I'MY %/ ,// , _(B.P. Mycaesa)
2. VYMP u KKO Jud] /__ (T.T'Tamxues)
3. Jlexan I/ /// 7 (A.A. Mycxamkues)

3aBexywomuii kadenpoii — 1.6.H., npodpeccop C.M. Omaposa M/-)

Pa3zpaboTunk (1) paboueii nporpaMmsl:

1. Omaposa C.M. - n.6.H,, mpodeccop, 3aBenyiomas kadeapoii MHKpOOHOIOTUH,

BHPYCOJIOTHH ¥ KMMYHOJIOTHH /
2. AmueBa A.M. - 1.M.H., no1EeHT, podeccop kadeapbl MUKpOOHOIOTHH, BUPYCOJIOTHH U

HMMYHOJIOTHH

Penenzenrsi:
1. M.3. CaunoB — a.M.H. mpodeccop, 3aBemyromui Kadeapod NaToJOrH4ecKon
(duzuosnorun

2. KopkmacoBa M.A. — K.M.H., JIOLEHT Kadeapbl MHKPOOHOJOTHH, BHPYCOJIOTHHM H
MMMYHOJIOTHH '



. HEJIb U 3AJAYU OCBOEHUS TUCHUITJIMHBI
Heab: ¢dopMupoBaHHe y CTYACHTOB COBPEMEHHBIX IMPEACTABICHUN O CTPOCHUH U

(YyHKIMY UMMYHHOW CHCTEMBI, XapaKTepe UMMYHOMATOJIIOTUH Y TAIMEHTOB JIETCKOTO BO3pacTa,
STHOJIOTUU, T[aTOTeHe3e, MEeTOJaX KIMHUYECKOW, HMHCTPYMEHTAIbHOM U J1abopaToOpHOM
JMAarHOCTUKH, a TakKe JIEYeHHMH U MNpO(UIAKTUKE HMMMYHOAEC(QUIUTHBIX COCTOSIHUH U
aJUIepronaToyIOruu y JeTen.

3agaun:

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

- ¢dopmHpoOBaHUE 3HAHUN U YMEHHUH TI0 IPUMEHEHHUIO U OI[CHKE PEe3yIbTaTOB
71a00paTOPHBIX METOI0B HCCIIEIOBAHUS TP HIMMYHOAC(PUIIUTHBIX COCTOSTHUSX, AITICPTHYECKIX
U IPYTUX HIMMYHOOITOCPEIOBAaHHBIX 3a00JICeBaHUSAX;

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

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

- (hopMupoBaHKE 3HaHUI O TUIEPUYBCTBUTEIBHOCTH, Ki1accudukanuu ee no Kymoey-
Jlxemny, 5THOIOTUH U TIaToreHes3e [-V TUITOB runepuyBCTBUTEIBHOCTH, TIPUHITHITAX
1ab0paTOPHOM AUArHOCTUKH;

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

- (hopMupoBaHKE 3HAHUI O TOJIEPAHTHOCTH U AyTOUMMYHHTETE.

- (hopMupOBaHME 3HAHUI O MPOTUBOOIYX0JIEBOM UMMYHUTETE.

1. IJTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUS 11O JUCHUIIJIMHE
dopmupyeMble B Ipouecce U3y4YeHUs AUCHUIIIMHBI KOMIIETEHIIUH

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

Oowenpogpeccuonanvnovie komnemenyuu (OIIK)

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

3HATh: CHUCTEMATHKy, KIacCH(PHUKAIUIO, CTPOCHUE, (PHU3UOJIOTHIO, TEHETUKY HWMMYHHOU
CHUCTEMBI; OCHOBHBIC 3aKOHOMEPHOCTH M MEXaHU3MBI Pa3BUTHS MMMYHHOTO OTBETa, POJIb
BPOXKACHHOTO U MPHOOPETEHHOT0 MMMYHUTETa B (DU3MOJIOTHMUECKUX MMMYHHBIX PEaKIUsX,
MyTH peaJn3allid HMMYHHOTO OTBETAa B OpraHW3Me 4YeJIOBeKa BHE MAaTOJOTHYECKHUX
COCTOSHUM;  BiMsHME  cnenuudyeckux W Hecmenuduueckux  (GakTopoB  Ha
MOP(POPYHKITMOHATHHOE pa3BUTHE W (U3HOJOTUUECKHE TMPOIECCHl MMMYHHOW CHCTEMBI
OpraHu3Ma 4eJ0BEKa B pa3HbI€ BO3PACTHHIE MEPHUO/IBI.




yMeTh: BBISBJISATh M aHAJIM3UPOBATH 3aKOHOMEPHOCTHU TOKa3zaresied MMMYHHOrO CTaTyca B
HOpPME B pa3JMYHbIX BO3PACTHBIX TIpyNIax; MPOBOJUT HMMYHONPODUIAKTHUYECKHUE
MEPOTIPUATHS CPEU HACEIICHUS C IEJIBI0 CO3/IaHMsI aKTUBHOTO MPUOOPETEHHOTO MMMYHHUTETA,;
BJIa/JeTh: 3HAHUSIMHU B 00JIACTH UMMYHOJIOTHH, MOJIEKYJIIPHOM U KJIETOYHOW UMMYHOJIOTUU U
CIIOCOOEH UX TNPUMEHATH NPU MCCIEAOBAHUU PEAKIMM OpraHU3Ma B OTBET HAa BHUPYCHYIO
UH(PEKINI0, MEXaHU3MOB (QOPMHUPOBAHUS NPOTUBOBHUPYCHOIO HMMYHHOTO  OTBETa;
HAIlMOHAJIbHBIM KaJIEHAAPEM PUBUBOK.

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

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

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

1. MECTO JUCIUIIJIMHBI B CTPYKTYPE OBPA3BOBATEJIBLHOM ITPOI' PAMMBbBI

Huctunnuna «MMyHosorusi» otHocutTcs K obOsi3arenbHod yactu b1.0.27 cormacho
yaeOHoMy miany cnenuaibHocT 31.05.02 [lequatpus.

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

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

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

MeauuuHcKAasi 1eSiTeJIbHOCTD:

- TpeaynpexIeHIe BO3ZHUKHOBEHUS 3a00JIeBaHUN Cpelld HACEICHUS ITYyTEM MPOBEICHUS
MPOQUTAKTUIECKUX U TTPOTHUBOIMUIEMUIECKUX MEPOTIPUITUI;

- TUArHOCTHKA 3a00JIEBAaHUH U MATOJIOTUYECKUX COCTOSIHUN Y JIETEi;

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

HayuyHo-ucciieqoBarejbckas:

- aHAJIW3 HAYYHOH JIMTEpaTypbl U OQPUIIMATIBHBIX CTAaTUCTUYECKUX 0030pOB, ydacThe B
MPOBEJICHUH CTATUCTUYECKOTO aHAIN3a U MyOJIMYHOE MPEACTABICHUE MOTYYCHHBIX PE3YIIbTATOB;



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

3aaa4d B obnactu 3ApPaBOOXPAaHCHUS IO JUATHOCTUKEC, JICYHCHUIO, MEIUITUHCKOM pea61/mHTau1/H/1 n

npoQHIaKTHKE.

V. OB BEM JUCHUIIJINHBI U BU/IbI YUYEBHOM PABOTHI
O01masi TPy10eMKOCTb TUCHHUILIMHBI COCTABJIsSIET 3 3a4eTHBIX eINHHUIL

By yuebnol paboThl Bcero vacos Cemectp

6

KonTtakTHas pa6oTa 00y4yaroumxcsi ¢ 50 50

npenoaaBartejieM

AyIUTOpHBIE 3aHATHS (BCEro) 50 50

B ToMm uncine:

Jlexumu (JI) 16 16

[Tpaktnueckue 3anstus (I13) 34 34

JlabopaTtopusie 3ansatus (J13)

CamocrosiTesbHas padora odyuawierocs (CPO) 58 58

By mpomMexyTouHOM aTTecTaluu (3a4er) 3a4yer 3a4yer

O0mas Tpya0eMKOCThb:

4acoB 108 108

3a4ETHBIX EOUHUIL] 3 3

V. COJEPKAHUE PABOYEN MTPOI'PAMMBI JUCIHUATIJIUHBI

51. Pazgeasl IHCHMIUIMHBI U KOMIETEHIIUH, KOTOPbIe (OPMHUPYIOTCH MPU UX U3YYEHHH

Ne HaumenoBanue Copneprxanue paszzaena Kon
Pazne- | pasnena TUCIMILTIHBI KOHTPOIHPYEMO

na i KOMITeTeHLIUU

(nn ee yacTH)
1 2 3 4
1 OO11ast IMMYHOJIOTHSI. [Tpeamer u 3amaun uMmMyHosoruu. Ceszp | U1
npeamera ¢ ap. aucuumiauHamu.  Mcropus | OIKS

UMMYHOJIOTHH. TepMHH «MMMYHHUTET» (OT JIar.
immunitas — 0cBOOOXIEHHE OT 4ero-iuoo,
HENPUKOCHOBEHHOCTh)  NPUMEHSUICS  yXe B
CpelHHE BeKa NpPU OCBOOOXKICHHH, HAmpUMep,
KPECThSIH OT IMOJATei, a B HAIle BPEeMsl OH HaIIel
yIOTpeOICHHE y TUIUIOMATOB (IUILIOMATHUECKUI

HUMMYHUTCT, T. €. HCHpI/IKOCHOBCHHOCTL) .
buonornueckuii  CMEBICI TEPMHUHA «UMMYHUTCT»
OYCHDb TOYHO COOTBCTCTBYCT CMBICIIOBOMY

3HAQYEHHUIO TEX IMPOLECCOB, KOTOPHIE HAIPABJICHBI
Ha 3alUTy, HEMPUKOCHOBEHHOCTb, OCBOOOXKICHUE
Oopranusma oT OMOJIOTUYECKH aKTUBHBIX BEILIECTB —
AQHTUTCHOB.

OcHoBHast QYHKIMSI UMMYHHOM CHCTEMBI —
pacno3HaTb AaHTUIEH, T. €. YCTaHOBUTb €ro
TEHETUYECKYK)  YY)KEPOAHOCTb, TE€HETHYECKOE
OTJIMYHE  OT  COOCTBEHHBIX  aHTUIEHOB, H




KOMILIEKCOM PEAKUUNA M MEXaHU3MOB, MPUCYLIUX
MMMYHHOH CHCTEME, YCTPAaHUTh €ro BIUSHHUE Ha
OMOJIOTMYECKHE  MPOLECChl, MPOTEKAIoIMUe B
OpraHusMme, C LEJIbI0 COXPAaHEHHs TOMEOCTasa,
CTPYKTYpHOW ¥ (YHKIMOHAIBLHOW IEJIOCTHOCTH
OpraHu3Ma, a TakKKe€ COXPaHUTh CIeHUu(UYECKYIO
namsTh 00 TOM aHTHTEHE, NHOT/IA Ha BCIO JKU3Hb.

Buabl uMMyHuTETA ClleyroLIue.

1. Hacnencrsennsrii AMMYHUTET
(BpOXKIEHHBIN, WJIM BHJAOBOW) OOHApYKHBAETCS
YK€ MPU POKACHUU U SIBIACTCS F€HOTHUITMYECKUM
MIPU3HAKOM, KOTOPBI MEPENAETCs MO HACIEACTBY.
OH MOXeT ObITh BUJIOBBIM U WHIWUBUIYAILHBIM.

Bunosoii WMMYHHUTET —
HEBOCIIPUUMYHUBOCTh OJHOTO BUJA KMBOTHBIX WU
YeJIOBeKa K MHUKPOOPraHU3MaM, BbI3bIBAIOLIUM
3abosieBanus y Apyrux BuIOB. OH TCHETUYECKHU
JNETCPMUHUPOBAH Y YEJIOBEKA KaK OMOJIOTHYECKOTO
BHUJA, T. €. 4YEJIOBEK He O0JeeT 300HO3HBIMU
3200JICBaHUSIMH.

WNHauBuayanbHbIA BPOKJICHHBII
WMMYHUTET — MACCHUBHBIN, TaK KaK
oOecrnieunBaeTcs IMepenadyel MMMYHOTJIOOYJIUHOB
IJI0/Iy OT MaTepu 4epe3 IIaleHTy (TutareHTapHbIN
MMMYHHTET), U, TAKUM 00pa30M, HOBOPOKICHHBIN
3aIUIICH OT WH(EKIUH, KOTOPBIMH Tepedorera
Marthb.

2. [Ipro6GpereHHbIM UMMYHUTETOM
Ha3bIBAlOT TaKyl0 HEBOCHPUMMYHMBOCTH OpraHU3Ma
YeloBeKa K WH(EKIMOHHBIM areHtraMm, KOTopas
(dbopMupyercss B TMpoliecce ero WHAMBHAYaTIbHOTO
pa3BUTHUS u XapaKTepU3yeTCs CTpOroit
cnenuuuHoCcThi0. OH Bcerja WHANBUAYAIbHBIH,
HE TMepefaeTcss MO HAcJEICTBY, U MOXET OBbITh
€CTECTBEHHBIM U UCKYCCTBEHHBIM.

EcrecTBeHHBIN PUOOpPETEHHBIN
UMMYHUTET — 3TO pe3ylbTaT BCTPEUUd C
BO30YIUTEIIEM. On MOSIBIISIETCS nociie

MIEPEHECEHHOT0 NH(EKIIMOHHOTO 3a00JIeBaHUS UITU
MpU OBITOBBIX CKPBITHIX KOHTAKTaX ¢ HEOOJIbITUMU
J103aMHU MUKPOOHBIX areHToB.
[TocTuHDEKITMOHHBIIHA AMMYHHUTET BCeTIa
aKTUBHBIN W (QOpPMHUpPYETCsl MOCIe MEePEeHECEHHON
MH(EKIUNA;, MOXKET COXPaHAThCS B TEUCHHUE
JUIMTEJIBHOTO BPEMEHHU, MHOTJa B TE€UEHUE BCel
KU3ZHHU.

HckyccTBeHHBIN nproOpeTeHHbII
MMMYHUTET  BO3HHKAeT IpU  HMMMYHH3ALUU
(BakiuHauuu).  VMICKyCCTBEHHBIH ~ MMMYHHUTET

MOKHO  CO37aBaTb  aKTUBHO M  IaCCHBHO.
AKTHUBHBIH (popMHpYyeTCS BBEACHHEM AaHTUTECHHBIX
MpENapaToB, BaKIMH, AHATOKCHMHOB. l[laccHMBHBIN




UMMYHHTET (OpMHpYETCS BBEIACHHUEM TOTOBBIX
CBIBOPOTOK ¥ MMMYHOTJIOOYJIHHOB, T. €. TOTOBBIX
aHTHTEIL.

KpoMe TOro, MMMYHHUTET MOXET OBITH
CTepUIHHBIM (opranusm cBOOOICH oT
COOTBETCTBYIOIIETO BO3OYIHUTEIIS) u
HECTepUIBLHBIM  (BO3OYAHUTENh COXpaHsSCTCS B
OopraHusMe, ¥ TOJBKO TIPH O3TOM  YCIIOBHH

MOJIICPIKUBACTCS UMMYHHUTET — tbc);
T'yMOPAJIbHBIM, KJICTOYHBIH, TyMOpaJIbHO-
KJICTOYHBIH, KJIETOYHO-TYMOPAJIbHBIN; o
HaIpaBJIEHHOCTH — aHTHOaKTepuaIbHbIH,

AHTUBHUPYCHBINA, aHTUTOKCUYECKHM,

OTnuuuTeNbHble 4YepThl  CleHU(pUIECKOil
MMMYHOJIOTH4YECKON PEaKTUBHOCTH oT
Hecnenn(puIeckoil pe3uCTEeHTHOCTH:
- cnenu(uvecKkas peaKTUBHOCTH (TPUOOPETEHHBIH
MMMYHMTET) BBICOKOCHEIU(PUYHA B OTHOILEHUU
KaX/10r0 KOHKPETHOTro BO30yauTens, a (pakTopbl
HecTenupUIecKoit 3aILUTHI (BpOXKJI€HHBIH,
BUJIOBOIl HMMMYHMTET) JAEHCTBYIOT Ha JHOObIe
MUKPOOPTaHU3Mbl, aHTUT€HbI, MAKPOMOJIEKYIIbI;
- TIIOBTOpHAas BCTpeYa C TEM WIH HHBIM
[IaTOTEHHBIM MHUKPOOPTaHU3MOM HE€ IPUBOJAUT K
U3MEHEHHMSIM  BPOXKJIEHHOIO HMMYHHUTETa, HO
MOBBIIIAET YPOBEHb MPHOOPETEHHOr0: UMMYHHAas
cucreMa Kak Obl «3allOMHHAeT» BO30YyIUTEI,
YTOOBI BIIOCJIEJICTBUU MpPe0TBPALIATh
BbI3bIBaeMyl0 UM HMH(pekuuto. T.0., 1Be TIaBHBIE
XapaKTepUCTUKU (M OTJINYMS) TNPUOOPETEHHOTO
MMMYHHTETA — cnenupuIHOCTb u
MMMYHOJIOTHYECKasl TaMsITh.

K necnemuduueckum ¢pakTopam 3alIUThI
(BU10BOI1 MIMMYHUTET) OTHOCSTCS:
MeXaHHYecKkue  (aHaTOMHUYECKMe:  KoXa |
CIIU3UCTBIE JIBIXAaTEIbHBIX IYTeH, KEIyZ04YHO-
KHMIIEYHOIO TPaKTa, MEPLATENbHBIA SMUTEINA U
CIIU3b JBIXaTEeIbHOTO TPAKT1., OapbepHast QyHKIUS
TUMQOY3II0B; HOpMaJsbHast MUKpohIopa
opranusma; (¢u3NKo-xuMuueckue ((pepMeHTbl, B
nepByro  ouepenp, KKT; peakuus  cpensl;
OpraHWYECKUE KHCIIOTHI U JIp.), 00EeCTICUnBAIONINe
JECTPYKLUHUIO  aHTUTEHOB;  HecnenuduuecKas
MMMYHOOHMOJIOTHYECKas 3allUTa, OCYyIeCTBIseMas
HOpPMaJIbHBIMH  HMMYHHBIMM  KJIE€TKaMH U
rYMOpaJbHBIMU  KOMIOHeHTaMu  ((arouuros,
HOpMaJbHbIE KWJUIEPBl, CHCTEMa KOMIUIEMEHTA,
BOCITIAJIEHUE, uHTEp(dEpOH, MHTHOUTOPBI
CBEpPTHIBaHUS KPOBH, (DPUOPOHEKTHH, JIMXOPAJKa,
IJIaBHAasl CUCTEMa TMCTOCOBMECTUMOCTH).

K cneunuyeckum dakxTopam
(mpuoOpeTeHHbII UMMYHHTET) OTHOCATCSL:




aHTUTENO000pa30BaHNe; UMMYHHBIH (arouuTos u
KwuiepHass (QYHKIHS WMMYHHBIX MakpodaroB u
AUM(}OIUTOB; THIIEPYYBCTBUTEIBHOCTD
HEMEIUICHHOTO  THIA;, THUIEPYYBCTBUTEIHLHOCTh
3aMEJICHHOTO THIIA; UIMMYHOJIOTHYECKAs MaMsTh;
MMMYHOJIOTHYECKAs TOJICPAHTHOCTb.

NMMmyHHass cucteMa —  COBOKYIIHOCTb
OpPraHoB, TKaHEM WU KJIETOK, O00eCHeuyuBaroIINUX
KJIETOYHO-T€HETUYECKOE IIOCTOSIHCTBO OPraHU3Ma.
NmmyHHast cucrema 4ejoBeKa 00ecreunBaeT
crnenn(puIecKyro 3alUTy  OpraHu3ma oT
TEHETUYECKU YYXEPOJHBIX MOJIEKYJI U KIETOK, B
TOM 4HClie MHPEKIMOHHBIX areHTOB — OaKTepHid,
BUPYCOB, TPHOOB, MPOCTEUIINX.

[IpuHUMIIBI  aHTUTEHHOM (T€HETUYECKOM)
YUCTOTHl ~ OCHOBBIBAIOTCA HAa  PACHO3HABAHUU
«CBOEro — YYyKOro» M B 3HAYUTENILHOM CTENeHU
00YCJIOBJIEHbI CUCTEMOI I€HOB U TIIMKOIIPOTEHUI0B
(IpOAYKTOB ~ MX  OJKCIPECCHUM) —  IJIABHBIM
KomIuiekcoM rucrocoMectumocty  (MHC), 'y
YyelloBeKa 4acTo Has3biBaeMoil cucremoir HLA
(human leukocyte antigens).

Lentpaneueie u  nepudepuyecKkrue  OpraHbl
UMMYHHOH CHCTEMbI

[lenTpanbHble (MIEPBUYHBIE): KOCTHBIA MO3T
— KPOBETBOPHBIM OpraH, BUJIOYKOBAs ele3a MU
TUMYC, TUMGPOUTHAS TKAaHb KUIICYHHUKA SIBIISIOTCS
MecTaMHu TG hepeHTUPOBKU s
TUMQOIIUTOB.

[Tepudepuyeckue (BTOpUYHBIC): CeNe3EHKa,
TuM(paTUYEeCKUe Y3JIbl, MHHJAJINHBI, CKOIUICHUS
TUMQOUAHONM TKaHM B  COOCTBEHHOM  CJO€
CIIU3UCTBIX 00oJ104€eK KHILIEYHOT O TUNA
(accounupoBaHHasg € KHUIIEYHUKOM M OpOHXaMH
muMmQouaHas  TKaHb)  OpraHbl  MMMYHHUTETa
3acensitorcs  B-  w T-numdormuramu U3
LEHTPAJIBHBIX OPIraHOB UMMYHHOH CHUCTEMBI; IIOCIIE
KOHTakTa C AaHTHUIeHOM B JTHX OpraHax
JTUMQOLUTHI BKIIOYAIOTCS B PELIUPKYJIIALHIO.

B KocTHOM MoO3re coO3peBalOT KIETKH-
MIPENLIECTBEHHUKY /IS Pa3JIMYHBIX MONyIsuui B-
TuMGOIUTOB M MakpodaroB, B HEM NPOTEKAIOT
cneurpuyeckue UMMYyHHbIE peakiuu. OH CITyXUT
OCHOBHBIM HUCTOYHUKOM CBIBOPOTOUYHBIX
MMMYHOTJIOOYJIMHOB.

K kneTtkamM MMMYHHOW CHCTEMBI OTHOCSIT
TUMQOIUTHI, Makpodard W Jpyrde AaHTUTEH-
MpecTaBistone KiIeTku (A-KJIeTKH, OT aHIJIL
aCCessory — BCIOMOTATENbHBIN), a Takke Tak
Ha3bIBaeMy1o TpeThio (O-) momysiuio KIeTokK (T.e.
KJIETOK, HE MMEIOLIMX OCHOBHBIX IOBEPXHOCTHBIX
MapkepoB T- u B-nmumdounrtos, A-kierok).




Ob6pa3zoBaHue u CO3pEBaHME
MMMYHOKOMIIETEHTHBIX KJIETOK OCYILIECTBISETCS B
LHEHTPAJIbHBIX oOpraHax wuMMmyHuteta (must T-
nuMdonuToB — B TUMYCE). Knerku-
MPEIIIECTBeHHUKH T-IMM(OLUTOB TMONaNaloT B
TUMYC, I'ie npe-T-KIeTKH (TUMOLUTBI) CO3PEBALOT,
nponudepupyroT U npoxoair auddepeHunpoBKy
Ha  OTAelbHbIE  CcyOKjIaccel B pe3yibTare
B3aUMOJICHCTBHSA C AMUTEIHATIHLHBIMU u
JEHIPUTHBIMU KJIETKAMH CTPOMBI M BO3ACHCTBUS
TOPMOHOIIOTOOHBIX ~ TOJUIIENTHIHBIX  (PaKTOPOB,
CEKPETUPYEMbIX  SIUTEIUAIBHBIMU  KIIETKAMH
tumyca (anbhal-TUMO3UH, TUMOIIOITUH, TUMYIUH
U ap.).

[Ipu  muddepenunposke T-mumMboOUTHI
MPUOOPETAIOT ONpPEACIICHHBI Ha00p MeMOpaHHBIX
CD-mapkepos. T-kmerku pa3aensoT Ha
CyOTOnyJISIIMKA B COOTBETCTBHH C WX (YHKIHUEH U
npoduiaem CD-mapkepos.

OcHoBHas GyHKIMSA B-kneroxk = —
muddepeHnmanus B pe3yibTaTe  AHTUTECHHOMN
CTUMYJSIUM B IUIa3MaTUYeCKHe  KIETKH,
IPOAYLMPYIOLIME aHTUTeNa, T.€. 3PPEKTOpHOE
ydacTHe B TyMOPAJIbHBIX HUMMYHHBIX PEaKIIHIX.
CymectByeT HECKOJIbKO MOJITUIIOB B-
JTUM(DOIUTOB.

OO6pa3zoBaHue -KJIETOK Yy II0/a IPOUCXOIUT
B IICUEHH, B JaJIbHEHWIIIEM — B KOCTHOM MO3Te.

AHTHUTEHEL.

Anturena. I{IuTOKUHBI.

Cepostorudeckas
IHAAarHOCTHKA
WH(EKIINOHHBIX
3a00JI€BaHUIA.

AHTUTEHBI 00aJIal0T PSIIOM XapaKTEPHbIX
CBOWCTB: aHTUTE€HHOCTBIO, CHEUU(DUUHOCTBIO U
MMMYHOT€HHOCTBIO.

AHTHreHaMM  MOryT  OBITb  OenkH,
MoJiucaxapuiipl WU HYKJIEHMHOBBIE KHUCIOTHI B
KOMOMHAIMM MEXAy CcoOOH WM JIMIUAAMHU.
AHTHreHaMH  SBISAIOTCSL  JIOOBIE  CTPYKTYPHI,
HECYIIME NMPU3HAKH T€HETUYECKON UyXKEepOAHOCTH
U PAcIO3HABAEMBIE B ITOM KaueCTBE MMMYHHOMN
cucremMor.  HauOonblielih ~ MMMYHOT€HHOCTHIO
o0najatoT OEJIKOBBIE AHTHIEHBI, B TOM YHCIE
OaxkTepuaIbHbIE 9K30TOKCHUHBI, BUpYCHas
HeWpaMUHK1a3a.

3a crnenuUIHOCTh AHTUTEHA OTBEYAEeT
ranTeHHas 4acTh, 32 MUMMYHOT€HHOCTb — HOCHUTEIb
(qame 6eoK).

VIMMyHOT€HHOCTb 3aBUCHUT OT psAJa NPUYNH
(MONeKynsIpHOW MaccChl, MOABMKHOCTH MOJIEKYJI
aHTUreHa, (OPMBI, CTPYKTYpHl, CIIOCOOHOCTH K
M3MEHEHHI0). UyXepoaHOCTh OIpenemseTcs] TakKe
MOJIEKYJISIPHOM Maccoi, pasMepaMu U CTPOECHUEM
ouomnonuMepa, — €ro MaKpOMOJEKYJISIPHOCTbIO U
KECTKOCTBIO CTPYKTYPBI.

AHTUTEHHOCTh 0eNIKoB SIBJIIETCS
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MPOSIBIIEHUEM  MX  YYXKEPOJAHOCTH, a  ee
Cenu(UIHOCTh 3aBUCHT OT aAMHHOKHCIIOTHOM
MOCTIeI0BATEIbHOCTH OeIKOoB, BTOPUYHOM,
TPETUYHOW M YETBEPTUYHOH (T.e. OT oOmen
KoH(opManuu OEIKOBOH MOJICKYINBI) CTPYKTYPBI,

oT MOBEPXHOCTHO PacmoI0KEHHBIX
JETePMUHAHTHBIX TpyIII " KOHIIEBBIX
AMUHOKHCIIOTHBIX OCTaTKOB. Konnonanoe
COCTOSIHUE M PAcCTBOPUMOCTH — OOs3aTeIbHbBIC

CBOWCTBA aHTUTCHOB.

Crnenn(uyHOCTh AHTUTCHOB 3aBUCUT OT
O0COOBIX  YYaCTKOB  MOJIEKYJl  OCIKOB |
MOJINCAXapHUIOB, HA3bIBACMBIX AMUTOIAMH.
OnuUTONBl WM aHTHTCHHBIC JIETCPMHUHAHTBI —
(parMeHTBl MOJICKYJl AHTUTCHA, BBI3BIBAIOIINE
UMMYHHBIH ~ OTBET W  ONPEACISIONIAE  €ro
CHEIM(PUIHOCTh. AHTUTCHHBIC JICTCPMHUHAHTHI
M30UpaTeNbHO PEArupyloT C aHTUTCIAMU WU
AHTUTCH-PACIIO3HAOIIUMHE PEICTITOPAMH KIICTKH.

ONUTONBI KAaYeCTBEHHO MOTYT OTIHYAThCS,
K KaKIOMYy MOTYT OOpa30OBBIBATHCS  «CBOM»
aHTUTENa.  AHTWUTCHBI,  COJICpXallue  OJHY

AHTUI'CHHYTO ACTCPMUHAHTY, Ha3bIBAKOT
MOHOBAJICHTHBIMH, — paa OIIUTOIIOB -
IIOJINBAJICHTHBIMU. HOJ'II/IMepHLIC AHTHUT'CHBI

coJiep>kaT B OOJBIIOM KOJHYECTBE HICHTUYIHBIC
snutonsl (pnaremunsl, JITIC).

OCHOBHEIE THIIBI AHTUTEHHON
CHeU(PUIHOCTH (3aBUCAT OT CHEHUPUIHOCTH
SITUTOIIO3.

1 Bunosas - xapaktepHa JuIs Bcex
ocobeil oHOro Brja (001IMe SMUTOIBI).

2. I'pynnoBass —  BHYTpM  BHJA
(M30aHTHTEHBI,  KOTOpHIE  XapaKTEepHBI IS
OTAeNnbHBIX rpynm). [Ipumep — rpynmbsl KpoBU
(ABO u np.).

3. I'etepocnieninpuvHOCTs - HaIUUHe

OOIIMX AHTUTEHHBIX JETEPMUHAHTY OPTaHU3MOB
pa3MYHBIX TAKCOHOMHUYECKUX TIpymi. HMmerorcs
MEPEKPECTHO-PEATUPYIOIINE aHTUTECHBI Y OaKTepuid
Y TKaHEW MaKpOOpraHu3Ma.

Kryrukossie, wim H-Ar, mokamu3yoTcs B
JOKOMOTOPHOM  ammapare Oaktepuii — uX
xrytukax. OHM TPEICTaBISAIOT COOOW SMUTOIBI
cokpatuTenbHOro Oenka — (mareumna. [lpu
HarpeBaHuU bnaremH JICHATYypUPYyET
(TepmonabunbHblii), u H-Ar Tepser cBorwO
cnenuduaHocTs. DEHOI HE ACHCTBYET Ha ATOT AT.

Comarmueckuii, umu O-Ar, cBs3aH C
KJIETOYHOW CTeHKOW Oaktepuit. Ero ocHoBy
cocrapisier  JIIIC, Ttepmoctabunen —  He
paspymaercsi mpu IIuTenbHoM Kunissuenuu (y I'p—




OakTepuii creun(puIHOCTb onpezaensercs
ne3zokcucaxapamu nonucaxapunos JIIIC). Ognako
COMaTU4yecKui  Ar  MOJBEp)KEH  JEHCTBUIO
anpserusioB (hopManuul., COUPTOB, HAPYILIAIOIIUX
€ro CTPYKTYpYy.

Kancynbhsle, WA K-aaTurensr,
pacrmojararoTcs Ha IOBEPXHOCTH  KJIETOYHOU
cteHKH. OHU HaxonATCs B KallCyJie M CBS3aHbI C
[IOBEPXHOCTHBIM ~ CJIOEM  JIMIIOHOJHUCcaxapuaa
KJICTOYHOW CTeHKH. BcrpewaroTcss y OakTepwid,
obpazyromux kancyny. Kak npaswino, K-aHTUTeHbI
COCTOSIT M3 KHCIBIX MOJUCaXapuaoB (ypOHOBBIE
KHCIIOTHI). B TO ke Bpemsi y O6anusuibl CHOMPCKOi
SI3BBl 3TOT AHTUIEH MOCTPOEH U3 MOJIUIENTHIHBIX
ueneil. I[lo 4YyBCTBUTENBHOCTH K HarpeBaHUIO
paznuuarot Tpu tuna K-anturena: A, B, u L.

AHTHreHbl rucrocoBmectuMocTtd. [lpm
Iepecajkax  OpraHoB  BO3HUKAaeT  mpobiiema
COBMECTUMOCTH TKaHEH, CBSI3aHHAS CO CTEIEHbIO
ux TEHETUYECKOTO pOJCTBa, peakiusIMu
OTTOPKEHUSI ~ YYXKEPOAHBIX  AJUIOTEHHBIX U
KCEHOT€HHbIX TPAHCIUIAHTaTOB, T.€. IpobiieMaMu
TPaHCIUIAHTAIMIOHHOTO UMMYHHTETa. CyllecTByeT
pSAl TKAHEBBIX AHTUTE€HOB. TpaHCIIaHTAIMOHHBIC
AQHTUT€HBI BO MHOI'OM ONPENETAI0T
WHIUBUAYAIBHYI0 AQHTHTEHHYIO CHEHUPUIHOCTH
opranu3zma. COBOKYIHOCTb T'€HOB, OIPEAEIAIOIINX
CUHTE3 TpaHCIUIaHTAIHOHHBIX AHTUTEHOB,
MOJy4YHIIa Ha3BaHUE TJIaBHOM CHUCTEMBI
TUCTOCOBMECTUMOCTH. Y  JIIOJEH OHAa 4acTo
HaseiBaetcs cucremoir HLA (Human leucocyte
antigens), B CBSA3M C YETKHM MPEICTABUTEIHCTBOM
Ha JICUKOIMTAaX TPAaHCIUIAHTALMOHHBIX AHTHUTE€HOB.
I'eHbI 3TOI cHUCTEMBI PACMONIOKEHBI HA KOPOTKOM
wiedye xpomocombl C6. Cucrema HLA - 310
CHUCTEMa CHUJIBHBIX aHTUTeHOB. CHEKTp MOJIEKY
MHC yHukaneH s opraHu3Ma, 4TO ONpEAemsieT
ero  OWOJIOTMYECKYI0  HWHAMBUAYaTbHOCTH U
MO3BOJISIET PA3INYaTh «Uy’KOE ~-HECOBMECTUMOE.

CeMb TEHETUYECKHX JIOKYCOB CHCTEMBI
paszeneHbl Ha TpU Kilacca.

I'enbl mepBoro kimacca KOHTPOJIU3YIOT
CMHTE3 AaHTUIeHOB Kiacca 1, OmpeaensroT
TKaHEBBIC AQHTUTCHBI u KOHTPOJIUPYIOT
TUCTOCOBMEC-TUMOCTb. ~ AHTUreHbl  Kiacca |
OTIPENIETISIOT  WHAUBUAYAIbHYIO  AHTUTEHHYIO
CHeU(PUIHOCTh, OHU TMPEICTABISAIOT  JHOObIE
Yy)KEPOJHBIE  AHTUTEHBI  T-IIUTOTOKCHYECKUM
numdonuTaM. AHTUTEHBI Ki1acca | mpeacTaBIeHb
Ha TOBEPXHOCTH BCEX SAPOCOAEPKAIINUX KIETOK.
Monekynst MHC knacca 1 B3auMOAEHCTBYIOT €
moutekyiorr CD8, skcripeccupyeMoit Ha MemOpaHe




MPEIIECTBEHHIKOB [IUTOTOKCUIECKUX
aumdorutoB («CD» — claster difference).

I'enst MHC «xnacca 2 KOHTPOJHPYIOT
aHTUreHsl kjacca 2. OHU KOHTPOJIHUPYIOT OTBET K
TUMYC3aBUCHUMBIM aHTUTCHAM. AHTHTEHBI Kj1acca 2
JKCIIPECCUPOBAHbI MPEUMYIIIECTBEHHO Ha
MeMOpaHe UMMYHOKOMIIETCHTHBIX KIIETOK (TIpexkie
Bcero MakpodaroB u B-numdonuTos, yactuyHO-
akTUBUpOBaHHbIX T-mumdormro3.. K »sT0i xKe
rpymnmne reHoB (tounee — obmactu HLA-D)
OTHOCSITCSL TaKXKe TeHbl IT -CHJIBl UMMYHHOTO
OTBeTa U reHbl |S-CYNPeccUU MMMYHHOTO OTBETA.
Anturenst  MHC  kmacca 2 o0ecrneuMBaroT
B3aUMOJICIICTBE MEXIy Makpodaramu u B-
AUMQOIMTAMH, YYacTBYIOT BO BCEX CTaJHIX
MMMYHHOTO OTBETa — MPEJCTABICHUU aHTUTEHA
Makpodaramu T-mumdonuTaM, B3aUMOICHCTBUU
(xoomepamnuu) makpodaros, T- u B-mumdonuros,

nuddepeHIpoBKe UMMYHOKOMIIETEHTHBIX
KJIETOK. AHTHTEHBI KJlacca 2 MPUHUMAIOT y4acThe
B dbopMupoBaHUU MIPOTUBOMHUKPOOHOTO,

IIPOTUBOOITYXO0JIEBOIO, TPAHCIUIAHTALlMOHHOTO U
Ipyrux BUAOB uMMyHHTeTa. CTpYyKTyphl, C
nomotibio kKoTopeix 6enku MHC kmaccoB 1 u 2
CBSI3bIBAIOT QHTUI'CHBI (TaK Ha3bIBa€Mble aKTHUBHbBIE
LIEHTPbI) IO YPOBHIO CHEUU(UYHOCTH YCTYHAIOT
TOJIbKO aKTUBHBIM LIEHTPaM aHTHUTEN.

I'east MHC knacca 3 koaupyrOT OTI€TBHBIE
KOMIIOHEHTBI CUCTEMBI KOMIUIeMeHTa. [Ipoueccunr
aHTUTE€HOB — 3TO MX cynbOa B opranusme. OnHON
U3 BaXHEHINX (YHKIMH MakpodaroB SBISETCS
nepepaboTKa aHTUT€HA B MMMYHOTEHHYIO (opmy
(3TO COOCTBEHHO M €CTh MPOLECCUHT aHTUTEH]. U
MpPEICTaBICHHEe  €ro  MUMMYHOKOMIIETEHTHBIM
KJeTkaM. B npoueccunre, Hapsay ¢ Mmakpogaramu,
Y4acTBYIOT B-muMQOIUTHI, ASHAPUTHBIE KIIETKH,
T-nmumdoruTsl.

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

JTUM(OIUTOB, SIBJISIETCS CIIOCOOHOCTh
IPOIYLIUPOBATH 6osb1I10€ KOJIMYECTBO
PacTBOPUMBIX BEIIECTB - LUTOKUHOB
(uHTEpIEeHKHHO3., OCYILECTBIISAIOLINX

perynsitopaple  pyHkruu. OHHM  00eCredmBarOT
COTJIACOBaHHYIO paboTy BceX CHUCTEM U (PaKTOpPOB
WMMYHHOW CHCTEMBI, Onarojaps MNpsSIMbIM U
0OpaTHBIM CBSI3SIM MEXKIY Pa3IMUYHBIMHA CHCTEMaMU
U CyOmomyJsnMsiIMH  KJIETOK  O0OECIeUYHBAIOT

YCTONYHBYIO CaMOpETYIISILINIO UMMYHHOU
cucteMmbl. [{UTOKMHBI  y4acTBYIOT Takke B
peryiasiuu  afnonTo3a, B Mpoiudeparu,

AHT'MOI'CHE3C N JPYIrUX KICTOYHBIX ITPOLECCAX.
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[To mpoduio neiCcTBUS ITUTOKUHBI MOXKHO
pa3nennThb Ha IIPOBOCHIAJIUTENBHBIE u
IIPOTUBOBOCIAJIUTEINIbHBIE, 110 TPEUMYIIIECTBEHHON
HANpaBICHHOCTH WMMyHHOro otsera-Thl (T-
helper | - HanpaBieHHble Ha (opMHUpOBaHHE
KJIETOYHO-0IIOCPEIOBAHHOIO MMMYHHOIO OTBET1. 1
Th2 (npeumymiectBenHo rymopanbHOro). bamanc
Thl/Th2  uuTOKMHOB Ha  paHHMX  dJTamax
BOCHAJIUTEIBHOM  PEaKkUMU B 3HAYUTEIBHOU
CTCIICHH oInpezeIser IIPEUMYILIECTBEHHO
KJICTOYHBIM  WJIM  TyMOpalbHBIM  XapakTep
MMMYHHOI'O OTBETA.

[IpoBocnanurensubie UUTOKUHBI - WJI-1,
WnJi-6, UJI-8. NWJI-12, dakrtop Hekposa omyxoJen
(®HO) anbda, uarepdepons (UD) anbda u ramma
CUHTE3UPYIOTCS " JNEUCTBYIOT Ha
MMMYHOKOMIIETEHTHbBIE KJIETKU Ha paHHUX CTaJMSIX
BOCHAJIEHUsA. B3aumonencTBue MHKpPOOPIaHU3MOB
C peuentopaMu  MakpoharoB - MPUBOAUT K

WUHIYKIUH CUHTE3a u CeKpenuu
IIPOBOCHAJINTEIbHBIX LIUTOKUHOB,
o0ecrneunBaroIux pa3BuTHE paHHero

BOCIAJIMTEIBHOTO OTBETA.

OcHoBHOl Meauatop Bocnaienus - MJI-1.
Kunerku orBeuatror npoaykuuen MJI-1 Ha nelictsue
TOKCUHOB U JIpYTrux KOMIIOHEHTOB
MHUKPOOPI'aHU3MOB, AKTUBUPOBAHHBIX
KOMIIOHEHTOB CHUCTEMBbl KOMILJIEMEHTa, JPYrHX
MeauaTopoB BocnaneHus. C MOBBIINIEHUEM YPOBHS
WNJI-1 compspkeHbl  Juxopajaka, HeUTpodumius,
aKTHBAlM KOMIUIEMEHTA, CHHTE3 OEJIKOB OCTpOi
(hazw BOCTIAJICHUS, WnI-2, KJIOHAJIbHAS
nponudepanns crnequPUUHBIX K aHTUreHy T-
kietok. IlpoBocnanutenshbie 3ddextsr NJI-1
OCYILECTBISIOTCS B CHUHEPrU3ME€ C JIPYIrMMH
LUTOKMHAMHU, B nepByto ouepenb ¢ PHO anbda u
NJI-6.

[IporuBoBocnanuTenbubie HUTOKUHBI (MJI-
4, WIJ-10, WNJI-13, ®HO O6erl. coCTaBIAIOT
aIbTEPHATUBHYIO MIPOBOCHAIUTEIbHBIM
LIUTOKMHAM TpYIIy, OTPAaHUUYMBAIOLIYIO PAa3BUTHE
BocnasieHusA. CylecTBeHHOe 3HaueHue nmeet MJI-
4, YypoBEHb KOTOpPOTO SBJISETCS OOHUM U3
KputepueB onenku Th2-otBeta. UJI-4 - dakrop
aKTUBalMU B-nmuMponuTos, ABISETCS POCTOBBIM
(dakTopoM ans TY4YHBIX KieTok, T-kmetok. WJI-4
CHHTE3UpYeTCs ¥ CeKpeTupyeTcs Th2 kierkamu.
[To xapaktepy OHOJIOTHYECKOTO JIEUCTBHS W
CTPYKTYpHOM OpraHu3allMM BBIIEISAIOT HECKOJIBKO
IpyMN HUTOKUHOB.
Hutepdeponst (MDH) MIPUHUMAIOT
Pa3HOCTOPOHHEE YYacTHE B PEryJIIIIMY HMMYHHOTO
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OTBETA, o0nagaoT IPOTUBOBUPYCHOU
aKTUBHOCTBIO.

@akrtopsl Hekposza omyxosnn (PHO-o u ®HO-P)
MOJIyYHJIM TaKO€ Ha3BaHHE IIOTOMY, YTO CIIOCOOHBI
JU3UPOBATh HEKOTOphIE OMyXOoiau. CTUMYIHPYIOT
IpOLeCChl  aAre3ud, AaHTUTENIO000pa3oBaHUS U

aKTUBHOCTb MOHOHYKJIEaPHBIX KJIETOK.
CekpeTupyroTcst aKTHBHUPOBAHHBIMH
Makpogaramu.

XEeMOKMHBl TPUBJICKAIOT B OYar BOCHAJEHUS
JEUKOIUTHI, MOHOITUTHI ¥ TUMQPOLUTHI U3 KpoBu. K
XEMOKUHaM OTHOCST NJI-8,
Makpodaruarudupyomuit paxrop (MUD) u ap.
VIMMyHHBIN OTBET — 3TO LEb MOCIEL0BATEIbHBIX
CJIOKHBIX KOOIIEPAaTUBHBIX IPOLIECCOB, MUAYLIUX B
MMMYHHOH CUCTEME B OTBET Ha JICHCTBUE aHTUIE€HA
B OpPraHHU3ME.
PasznuuaroT:  nepBUYHBIA  MMMYHHBIA ~ OTBET
(BO3HMKAeT IpU IEpBOH BCTpede C AHTUICHOM);
BTOPUYHBIM HMMMYHHBIH OTBET (BO3HUKAET IpU
MIOBTOPHOM BCTpEYE C aHTUTCHOM).

JIr060i1 UIMMYHHBII OTBET COCTOUT M3 JIBYX

da3: WH/yKTHBHAsI, HpE/ICTaBICHHE u
pacro3HaBaHHE aHTUICHA, BO3HUKACT CJIOXKHAS
KOOTIeparLus KJIETOK c HOCIIeTYIOIIEH
nponudepanneit U mQepeHITPOBKON;

NPOAYKTUBHAs,  OOHApYXUBAIOTCS  MPOTYKThI
MMMYHHOT'O OTBETA.

W3BectHsl  chenyromue  (HOpMbl  MMMYHHOT'O
OTBETA: - TYMOPaJIbHBIH UMMYHUTET, OCHOBAHHBIN
Ha BBIPAOOTKE MMMYHOIJIOOYJIUHOB; - KJIETOYHBIN
MMMYHHUTET, B OCHOBE KOTOPOrO0 — MPOAYKLUS
3¢ (HeKTOpHBIX T-numdoruTos; -
MMMYHOJIOTHYECKasl MaMATh; - UMMYHOJIOTHUYECKas
TOJIEPAHTHOCTB; - MMMYHOJIOTHUYECKAs
runeppeaktuBHocTh (PI'3T, PTHT);

- UIMOTHI-AaHTUMINOTUIINYECKNE OTHOIIECHUS.
I'ymOpanbHBIi IMMYHHBIN OTBET OCYLIECTBIISAETCS
IyTeM BBIPAOOTKH aHTUTEN (MMMYHOIJIO0yJIMHOB —
|g) k uyxkeposHOMY aHTUTEHY (OT Jat. humor —
XKUAKOCTh). OHM HUPKYIUPYIOT B XKUIKOCTAX
OopraHusMa 1 00ecreynBaioT HelTpaiu3aluo
aHTUTEHA.

NMMyHHBII ~ OTBET HAa  TUMYCHE3aBHCHMBIE
anturensl (JIIIC, GakrepuanbHble MOIMCAXapUIbI,
BBICOKOTIOJITUMEPHBIE Oenku " Ip.)
ocymectBisiercs 6e3 yuactuss CD4 T-xennepos. B
3TOM TIPOIECCE YYACTBYIOT TOJBKO B-KieTkwu,
HMEoIIe AQHTUTE€HPACIIO3HAIOINI
MMMYHOIJIOOYNMHOBBIN  peuentop. [lpu  sTOM
MMMYHHBI OTBET Pa3BHBAETCs ObICTPO, OOBIYHO B
paHHUE CPOKM HMH(EKIUH, HO SBISIETCS MEHee
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COBEpILICHHBIM. be3 ydacTus T-XelmepHbIX KIETOK
MPOAYLIMPYIOTCS aHTUTEJIA TOIBKO OJJHOTO U30TUIIA
(IgM). AddunHOCTE (CHIIa CBS3BIBaHUS) JTUX
aHTUTEJ HU3Kasi, U He 00pa3yroTcs KISTKH MaMATH.
[Iponiecc o00pa3oBaHus aHTUTEN MPOUCXOAUT B
JUMQPOUIHOMN TKaHU.

Antntena — cneuuduyeckue O€IKHM ramMma-
III0OYIMHOBOM  mpupoabl, oOpasyromecs B
OpraHu3Me B OTBET HAa aHTUTCHHYIO CTUMYJISIHIO U
crocoOHble crenupuYeckl B3aUMOJICHCTBOBATH C
antureroMm (in Vvivo, in vitro). B cooTBeTcTBUU C
MEXIYHApOAHON KiaccHu(UKaAIUeil COBOKYITHOCTh
CBIBOPOTOYHBIX OEJIKOB, 00JIaJa0INX CBOWCTBAMHU
AHTHTEJI, Ha3bIBAIOT UMMYHOTTTI00yarHaMu (1Q).

lg pasnmeneHsl B 3aBUCUMOCTH  OT

JIOKAJIU3AIMK Ha TPU TPYIIIbL:
- cbIBOpOTOYHbIE | (B KpOBH); - ceKpeTopHbIe |g (B
CEKpeTax — COJEPKUMOM KEIYyAOYHO-KUIIEYHOTO
TpaKTa, CIE3HOM CEKpeTe, CIIOHE, OCOOCHHO — B
TPYAHOM  MOJIOKE) 00ecleyrBalOT  MECTHBIN
MMMYHHUTET (MMMyHUTET CIIU3UCTHIX); -
MMOBEPXHOCTHBIE Ig (Ha MOBEPXHOCTHU
MMMYHOKOMIIETEHTHBIX ~ KJIETOK, 0coOeHHO B-
nuMdonuTo3.

lg xapakTepusyroTcs  OOLIMM  THUIIOM
ctpoeHusi. CTpPyKTYpHOH eOUHHUIICH aHTHUTEN
SBIISICTCS MOHOMEp, COCTOSIIIMN M3 JIBYX JIETKHX
(L) w mByx Tspkembix (H) 1emedt, cBs3aHHBIX
TMCYNTbOUIHBIME ~ MOCTHKaMH.  MoOHOMepaMu
spisroTest 1gG, IgA (ceiBopoTounsrif), 1gD u IgE.
Y mnomumepHbIx |g uWMeercs TOTONHUTEIbHAS
JDKEH-TIONIMIIENTUIHAS 1IeTlb, KOTOpasi 0ObeAUHSeT
(monumepusyeT) OTAeNbHbIE CYObEeIUHUIBl (B
coctae mneHtramepa IgM, nu- wu Tpumepa
cekperopHoro IgA).

[pu OTIpeIeIIEHHBIX YCIIOBHSX ITH
runepBapuaOuiIbHble  00JAaCTM  MOTYT — TakKkKe
BBICTYIIATh B POJIM @HTUT€HOB (MIMOTHUIIO3.

B  wmomexkyne |g  MeHbme  ABYX
AQHTUTCHCBS3BIBAIONINX LEHTPOB OBITH HE MOJXKET,
HO OJIUH MOJKET OBITh 3aBEpHYT BHYTPb MOJIEKYIIbI
— 9310 HemosHoe aHTHTeNo. OHO OJOKHpyeT
aHTUTEeH, U TOT HE MOXET CBA3aTbCs C TOJIHBIMU
aHTHTEJIaMHU.

Jlerkue u TsDKeNble WENH COCTOAT W3
OT/AENbHBIX OJOKOB — nomeHoB. B serkumx (L)
LeMnsX - JBa JOMEHa - OJIWH BapuadenbHbI (V) U
onuH koHcTaHTHBIN (C), B Tsxenbix (H) memsx -
onuH V u 3 wim 4 (B 3aBUCUMOCTH OT Kjacca 1g) C
JIOMeHa.

CrnenoBarenbHO, M3BECTHO IATH KJIAcCOB
MMMYHOTJIOOYIIMHOB, OTIIMYAIOIIHXCS o
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CTPOCHUIO TSKEJBIX LIENEH, MOJIEKYISIPHOM Macce,
(HbUBUKO-XMMHUYECKUM n OMOJOrHYSCKUM
xapakrepuctukam: 19G, I1gM, IgA, IgE, IgD. B
cocraBe 1gG Beimensror 4 monkiacca (1gGi, 1gGo,
19G3, 1gGa4), B coctaBe IgA - nBa moakiacca (IgA,
IgA2).

AHTHUT€HHOCTh AHTHTEIL.
NmMmyHOTIIOOYIMH, Kak U BCAKUM Oenok, oOmamaer
AHTUTEHHOCTHIO u BBIPpQXCHHOU

UMMYHOT€HHOCTbI0. B Monekyne |g paznuuator 4
THUNA  AHTUTEHHBIX  JETEPMHUHAHT:  BHJIOBBIC,
U30TUIINYECKHUE, AIOTUIIMYECKHE u
UAMOTHIINYECKHE.

BunoBble  aHTUIeHHbIE  JI€TEPMUHAHTHI
xapakTepHbl s |g Bcex ocoOedl JaHHOTO BHA
(Hammpumep, Kpoisimka, cobaku, uenoBekl.. OHH
ONPEACISIIOTCS CTPOCHHEM JIETKOW U TSIKEIOMN
Henw, 1O OJTHUM  JETePMHHAHTaM  MOXKHO
UACHTU(GUIMPOBATE BUIOBYIO MPUHAAJIEKHOCTh
AT.

N3oTtunuyeckue aQHTUI'CHHBIE
JCTePMHUHAHTBl  SBIAIOTCA  TpynnoBbiMH. OHHU
JIOKAJIM3YIOTCA B TSDKEJIOW LEenmu U CHayXar ajs
Qg QepeHIMPOBKH ceMeicTBa |1g Ha 5 M30THIIOB
(ky1acco3. ¥ MHOXKECTBO ITOJIKJIACCOB.

ANnmoTunuYecKue AHTUTCHHBIC
J€TEPMUHAHTHI SBJIAIOTCS UHAWBUAYAJIbHBIMU, T.€.
NPUCYIIUMH  KOHKpETHOMY opraHu3my. OHH
pacroyaratlorcss B JIETKOM M TsDKeIo
MOJUMENTUAHBIX 1ensX. [lo3BonsOT pa3nuvath
0co0M BHYTPU OJHOTO BHUJA.

WNnnotunmyeckue AQHTUTCHHBIC
JIETEPMUHAHTBI OTPaXKAIOT OCOOEHHOCTH CTPOEHUS
AQHTUTCHCBSA3BIBAIONIETO IIEHTPa CaMOW MOJICKYIIBI
lg. Onu o6pa3oBanbl V-IOMEHaMH JIETKOH U
TSDKEJION IIeTI MOJIeKYJTHI 1g.

1 CrenuduuHOCTh -  CIIOCOOHOCTH
B3aUMOJICIICTBUSL C  OMNpeAeNieHHbIM  (CBOUM)
AHTUT€HOM (COOTBETCTBHME SIHTONA AHTUTEHA U
AKTUBHOTO IICHTPA aHTUTEN).

2. BanentHocth - KOJINYECTBO
CTIIOCOOHBIX pEarupoBaTh C AHTHTECHOM AKTHUBHBIX
LHEHTPOB  (3TO  CBSI3aHO C  MOJIEKYJISIPHOM
OopraHuzamyieii —  MOHO- WM  TIOJIUMED).
HMMMyHOTII00YIMHBI MOTYT OBITh IByXBaJIEHTHBIMHU
(I19G) wmm mnonuBaneHTHbIME (nieHTamep |gM
umeer 10 akTuBHBIX LeHTpo3.. [IByx- u Oonee
BAJCHTHBIC  AQHTWTENIAa  HA3bIBAIOT  IOJHBIMHU
aHTUTEJIaMHU.

3. AddunHocTs - (cTeneHb cponactsl.
— 9TO TMPOYHOCTh CBA3BIBAHHMS MEXIYy OJHUM
AQHTUTCHHBIM OIHUTONIOM W OJHUM aKTHBHBIM
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HCHTPpOM AHTUTCIIA, 3aBUCUT oT ux
IIPOCTPAHCTBCHHOI'O COOTBCTCTBHAI.

4, ABI/IIIHOCTB CBA3U aHTUIr¢éHa ¢
AHTUTCIIOM — 3TO HHTErpajbHas XapaKTCPUCTHUKaA
CHUJIbI CBA3U HGHLHOﬁ MOJICKYJIbI aHTUI'CHA (BCCX
€ro SIUTONO3. CcO BCCMH AKTHBHBIMH
AHTUT'CHCBA3bIBAIOIIMH HCHTpaMHU L[GJIBHOP'I
MOJIEKYJIBI aHTHUTECIIA. HOCKOJ’IBK}’ AHTUT'CHBbI 4aCTO
IIOJIMBAJICHTHBEI, CBA3b MCKAY OTACIbHBIMU
MOJICKYJIaMHA AdHTUT'CHa OCYHICCTBIIACTCA C
IIOMOIIBIO HCCKOJBKHNX aHTUTCII.

IIpu  wHbeknuOHHBIX  OONE3HAX  BO
BHYTPEHHEH Cpele OpraHu3Ma IpPUCYTCTBYIOT
BO30yAMUTENb U  €ro IHPOAYKThl  (QHTUICHBI,
TOKCHHBI,  (epmeHTsl). OTBeTHas  peakuus
OpraHM3Ma Ha IPHUCYTCTBUE TaKHUX YYKEPOIHBIX
areHTOB BBIpakaeTcs B 00pa30BaHUU aHTUTEI WIIU
UMMYHHBIX JTUM(OIUTOB.

C »oTOH 1Eenpl0 IMIMPOKO HCHOJB3YIOT
MMMYHOXUMHYECKHE METObI, KOTOPbIE HA3bIBAIOT
TaKKe ceposlorMyeckuMu (oT Jjar. serum -
cbIBOpoTKa U 10g0S — yueHue), Ui 0OHApYKEHHUs
AT win Ar MUKpPOOPraHU3MOB B OMOJOTMYECKHUX
HaTUBHBIX MaTepUaiax, MOJIYYEHHBIX OT OOJIbHBIX
WIK 3/I0pOBBIX JIIOJEH MpU JAUArHOCTUYECKUX U
MMMYHOJIOTHYECKUX HcciaenoBanusax. Hecaenyror
CBIBOPOTKY KpOBH, MOUy, JpYyrue KHJIKOCTU
OpraHM3Ma, TKaHH, a TaKKe BbIICICHHbBIE
KYJIbTYpPbl MHUKPOOPTaHHU3MOB JJIsi OOHapyX eHUs
AT MUKPOOpPraHU3MOB.

OTH MeToAbl B 3aBUCHMOCTH OT XapakTepa
U COCTOSIHUA AaHTUTE€Ha MOXHO OOBEIMHUTH B
HECKOJIBKO IpyT:

- IPIMBbIE METOABI B3aUMOJEICTBHS U BU3YaJIbHOTO
onpezAeNeHusl  pe3yinbraroB  peakuuun  Ar-AT:
peakuuu arrJaoTUHALMY, TPEHUIUTAINH, JTU31ca U
CBSI3bIBaHUSI KOMIUIEMEHTA;

- MeTOAbl  MACCHBHOM  arrjIlOTHHAIMH  C
UCIIOJIb30BAHUEM  HOCHUTEIEW  aHTUT€HA WU
aHTuTena (peakuuu co cBugerensiMu). K Hum
OTHOCSIT PEAaKIMM MAaCCUBHOM IeMarrjioTHHALNY,
JaTeKC-arrioTHHALMY, KOATrTJIIOTUHALIMY U JIp.;

- peakuuu, OCHOBAaHHBIE Ha WCIOJIb30BAaHUU
pPa3IMYHbIX METOK U OJIHOTO W3 YYaCTHUKOB
B3alMOJEHCTBUSA AQHTUT€H—aHTUTEJIO
(bepmeHTHBIX, (hIr00pECIIUPYIONINX,
paaMoOM30TONHBIX M Ap.). B 3aBucumoctu ot
WCIOJIb30BAHHOM METKM A3TH TECThl Ha3bIBAIOTCS
umMmyHo(pepMeHTHBIM aHanu3oM (UD1., peakuuneit
UMMYHO(DITI00pECLEHIIUU (PUD),
panuonmmyHnonoruueckuM tecrom (PUT) u np.

Beibop  peakuumu = Juis  TMArHOCTHKHU

15




00yCIOBJIeH ee Ceuu(PUIHOCTHIO u
YyBCTBUTEIHLHOCTHIO CrnennuaHOCTD
XapakTepusyercs crnocoOHocTeio Al' pearmpoBaTh
TOJIBKO C TOMOJOTUYHBIM AT, 4yBCTBUTEIIHHOCTD —
MHHUMAJIBHBIM ~ KOJIMYECTBOM aAHTUTCHOB (WK
AQHTUTEN), KOTOPOE€ BO3MOXKHO  BBISIBUTH C
MOMOIIBIO JAHHOM PEAKIUU.

OOHapyXeHHE€ B  CBHIBOPOTKE  KPOBH

00JIBHOTO aHTHUTEI MPOTHUB AHTUT'CHOB
BO3OYyAMTENST TO3BOJISIET TOCTaBUTh  JIMArHO3
6one3nu. Ilpu BeIAENCHMH MUKpOOa OT OOJIBHOTO
MPOBOJAT HIACHTU(DUKAIIUIO BO3OYAUTENS ITyTEM
HU3y4YCHUS ero AHTUT'CHHBIX CBOIICTB
(upeHTHGUKAMSA ~ AHTHTEHO). C  IIOMOIIBLIO
MMMYHHBIX JIMarHOCTMYECKUX CBIBOPOTOK, T. €.
CBIBOPOTOK  KPOBH  THIIEPUMMYHU3UPOBAHHBIX
JKHBOTHBIX, coJiepKaIInx crenuQuIecKue
aHTUTeNa. JTO TaK Ha3bIBacMasi CEpoJIOTHYecKas
uaeHTUDUKAIHS MHKPOOPTaHU3MOB.
Ceposioru4ecKkue  HUCCICNOBAHUS  MPUMEHSIIOT
TaKKe I UIEeHTU(DUKAITIN Pa3InYHBIX
OMOJIOTMUECKH aKTHUBHBIX BELIECTB, TPYNI KPOBH,
TKAHEBBIX M OMYXOJEBBIX AHTUTCHOB, UMMYHHBIX
KOMILJIEKCOB, PEIETITOPOB KJIETOK U JIp.
NDA npumeHstoT mjis AMATHOCTUKH BHUPYCHBIX,
OakTepualbHBIX W Mapa3uTapHbIX OoJjie3HEH B
YaCTHOCTH JIg jauarHocTuku BUY-unbexumid,
renatuta B w gap., a Takke ompeneneHus
TOPMOHOB, (bepMeHTOoB, JIEKAPCTBEHHBIX
MpenapaTtoB U JIPYrux OUOJIOTHYECKU AKTHUBHBIX
BEILIECTB,  COJAEpXAIIMXCSI B  HCCIEAYEMOM
MaTepuane B MHHOPHBIX KOHIeHTparmsax — 1010-
10% r/m.

NmmyHonaTosorus.
HNmmyHonpodumakTHKa.

I/IMMYHOHOFI/I‘ICCKBJI TOJICPAHTHOCTD (OT

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

(mpenBaputTenbHO — BBeAeHHBIE). [Ipm  3TOoM
COXpaHEHa CIOCOOHOCTh K NMMYHHOMY OTBETY Ha
mobble  apyrue  aHTureHsl.  ClenoBaTeNbHO,
TOJIEPAHTHOCTh CleUU(PUYHA 1O OTHOUIEHHIO K
TOMY aHTUI'€HY, KOTOPBIH €€ BbI3BaJ.

Boeigensitor faBa  BapuaHTa IPOSIBICHUS
9TOro ()eHOMEHa: E€CTECTBEHHYIO TOJEpPaHTHOCTb,
KOI'/Ia COCTOSIHUE apeaKTUBHOCTH (OPMUPYETCS K
«CBOEMY», T. €. K aHTUT€HaM COOCTBEHHBIX TKaHEHH;
WHIYUUPOBAHHYIO TOJEPAHTHOCTh K «UYKOMY»

aHTUTeHY — UYXEpOJHBIM KJEeTKaMm, OeJKam,
noJincaxapujam, raiTeHaM u Jp.
Kak MMMYHOJIOTHYECKHUI beHomeH

TOJICPAHTHOCTh 9KCHEPUMEHTAIbHO 00OCHOBaHA

WAL W12,
OIIK 5
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aHTIIMCKUM uccnenoBaresneM Menosapom (1953)
U yemickuM ydyeHbiM [amekom B 1963 r. OnHm
BOCIIPOM3BOJUIN COCTOSIHUE HMMYHOJOTHYECKOU
TOJIGPAHTHOCTH  HA  JKUBOTHBIX B  TEPHOJ
BHYTPUYTPOOHOTO Pa3BUTHS U HOBOPOXKIECHHOCTH.
Nx OTIBITHI MOJITBEPAUIIU TUIIOTE3Y
ABCTPAIUICKOr0 UMMYHoOJ0ra bepHera o Tom, 4To
B 5MOpHOHajIbHOM  mepuoae  dopMupyercs
CIIOCOOHOCTH HE OTBEYATh HA «CBOM) aHTUTCHEI.

bnarogaps »TOoMy (QeHOMEHYy HMMYHHas
cucremMa MoOXeT Au(QepeHnrpoBaTh «CBOE» H
«4y’k0e» M NPOTUBOCTOSATH  HWMMYHHOMY
CaMOYHHUUYTOXCHHUIO.

[Tpuo6perennas MMMYHOJIOTHYECKast
TOJIGPAHTHOCTh — OTCYTCTBHE CHCHH(PUICSCKON
MMMYHHOHW PEaKINH K Yy>KePOJHOMY aHTUTEHY.

WuaynupoBanHas (mproOpeTeHHas)
MMMYHOJIOTHYECKast TOJICPAHTHOCTH MOXET
BO3HUKATH B JIFOOOM MEPUO/JIE )KU3HU MPU KOHTAKTE
MMMYHHOM CHCTEMBI (B YaCTHOCTH, Makpogaros,
T- u B- mumdornuto3. ¢ uyxkepoausiM Ar. OnHako
(EeHOMEH HMMMYHOJIOTUYECKOW  TOJICPAaHTHOCTH
Jerye  BCEro  BOCIPOM3BECTH B TIEPUOJ
SMOPHOHANILHOTO pa3BuTHs. VMMyHHast cucrema

IIPU3HAET «CBOUM) AQHTUTEH, KOTOPBIN
KOHTaKTUPOBAJI C HEH B AMOPUOHAIILHBIN [TEPUO/.
HcTopuuecku MMM YHOJIOTHUECKYIO

TOJICPAHTHOCTh ~ PACCMATPHBAIOT KaK  3allUTy
MPOTUB  AyTOMMMYHHBIX  3a0oneBanuii. [lpu
HapylIeHHH TOJICPAHTHOCTH K  COOCTBEHHBIM
aHTHUTEHAaM MOTYT pPa3BUBATbCA AYTOMMMYHHBIE
peakuu, B TOM YHCJIe BO3HUKATh ayTOMMMYHHBIC
3a001eBaHus (peBMaTOHIHBIH apTpuT,
MHUOKapJINThI, CHUCTEMHAs KpacHas BOJYaHKA U
Ip.), TpU KOTOPBIX MPOUCXOIUT pa3pylleHue
COOCTBEHHBIX KJIETOK M TKAaHEW ayTOaHTHTEIaMHU
HIIA T-kneTkamu, MPUMHPOBAHHBIMHU K
COOCTBEHHBLIM aHTUTECHAM.

TepMuH «aieprusi», O3HAYAIOIIUN H3MEHCHHYIO
PCAKTUBHOCTD OopraHn3mMa-xo3siuHa npu €ro
MOBTOPHBIX BCTPEYaX C «areHTOMY, BIIEPBBIC ObLI
npemtoked B 1906 r. ¢ou IMTupke (Piruet) (6e3
pasziesieHuss ~ pa3BUBAIOMIMXCS  MPH  3TOM
MMMYHOJIOTHYECKMX  pPEaKIHil 1Mo  THUIam).
CHHOHHMOM TUIst 0003HAYCHHSI
TUIIEPYYBCTBUTEIBHOCTH | TUITA TEPMHH aJuIeprus
CTaJI JIUIIb B TIOCIIETHUE TOJIBL.

Ileppuon  Mexay  HEpPBUYHBIM
NONaJaHuEeM aJljIepreHa B OpraHu3M H
BTOPUYHBIM  (TIOCJIE  KOTOpPOro |
MPOUCXOJIUT AJUICPTHYECKAsi PEAKIIHsI)
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Ha3bIBAIOT IEPHOJOM CEHCHOMIU3ALMH.
[lepuon CEHCUOMIHN3alun MOXET
POJOIKATHCS OT HECKOJIBKUX CYTOK JI0
HECKOJIbKUX HeZeNb, U JJa)Ke HECKOJbKO

JECATUIICTUIA.

CeHcHOWIHM3AIMI0 MOXXHO BBI3BaTh OYCHB
Majiol, CYOMMMYHU3HPYIOIIEH J030M aHTHIeHa
(manpumep, BBeaeHrueM Mopckoit ceunke 0,000001
MJI JIOUIaJIMHOM CBIBOPOTKH), KOTOpas IMOIy4Hiia
Ha3BaHue  ceHcuOmwnmsupywomein.  [loBropHoe
BBEJICHUE TOI'O K€ aHTUT€HA 4Yepe3 ONpeesICHHbIN
MIPOMEXKYTOK BPEMEHHU BBI3BIBACT AJUIEPTHUECKYIO
peakuuto.  Jlo3y ~ aHTUreHa,  BBI3BIBAIOILYIO
COOCTBEHHO aJUICPTUYECKYIO PEAKIUIO, Ha3bIBAIOT
paspeliaroen.

B pa3zBuTMH aimepruveckord  peakuuu
BBIJICJISIFOT TPU CTAJIUU:

- B TeueHne MMMYHOJIOTHMYECKON CTaauUd B OTBET
Ha aJjieprexH oOpa3yroTcs AQHTUT€H-
YyBCTBUTEJIbHBIC KIIETKH, cnenuduueckue
aHTUTENa U MMMYHHbIE KOMILJICKCBI.

- Ilatoxumuueckass cragusi XapaKTEepU3YyeTCs
oOpa3oBaHHEM  MEAMATOPOB  BOCHAICHUS U
OMOJIOTMYECKH  aKTHUBHBIX aMHUHOB, KOTOpBIC
WrPAlOT  OCHOBHYKO  POJb B MEXaHHU3ME
ajulepruueckux — peakumit. CTumyiaoM K HX
00pa3oBaHMIO SIBISIETCS COCIMHEHUE aliepreHa C
aHTUTEIaMHU W CEHCUOMITM3UPOBAHHBIMHU
TuMQOIMTaMi B KOHIIE HMMMYHOJOTHYECKOU
CTaauu

- B Teuenme mnaTouU3MOIOTHUECKONW CTaauU

MIPOSIBIISIETCS KITMHAYEeCKast KapTHHA
ajieprudeckor  peakuuu.  Kak  mpaBuiio,
KITMHAYECKHUE TIPOSIBIICHUS aIJIeprun
MOJTUMOP(HBI.

[lepBast knaccudukanus amiepruii Obuia
npennoxena P. Kykom B 1947 1. B ee ocHOBY ObL10
MOJIOKEHO ~ BpeMs  Pa3BUTUS  aJUIEPrHUECcKOM
peaxkuuu. beun BBIJICTICHBI
runep4yyBcTBUTENbHOCT, HememieHHoro (I'HT) u
samemienHoro (I'3T) tuna. CpaBHeHWE CBOWCTB
I'HT u I'3T mpexacrasneno B Tabmuie: CBoicTBa
I'HT u I'3T (o Kyky, 1947)

W3ydyeHne MOJIEKYJISIPHBIX MEXaHU3MOB
alJIepruy  MpUBENO K co3gaHuto JxemnoMm u
Kym6com (Coombs, Gell) B 1968 r. HOBO#
knaccupukauuu. B cooTBercTBUM ¢ HeH
pa3aMyYaloT YeThIpE OCHOBHBIX THWIIA aJUIEPTUU:
anadpunaktuaeckuid (I tum), murotrokcuueckuii (11
Tun), uUMMyHokoMmIiekcHelt (I Tum) wm
onocpenoBanHbli kietkamu (IV tum). [lepBrie Tpu
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tuna otHocsatcss k I'HT, uerBeprsiii — k I3T.
Peakuyyu mnepBBIX TpeX THIIOB ONOCPELYHOTCS
AHTUTEJaMU; peakuuu YETBEPTOIO -
IIPEUMYLIECTBEHHO T-KiIeTKaMu M Makpogaramu.
Ha mnpaktuke OoHM HeoOs3aTENbHO BCTPEYAOTCS
IIOPO3Hb, MOTYT COUYETAThCS.

NMMyHOIEPUITUTHBIMU COCTOSIHUSIMU
(MJIC) Ha3pIBarOT HApYyIICHUS MIMMYHHOTO CTaTyca
U CIOCOOHOCTH K HOPMAaJbHOMY HMMMYHHOMY
OTBETYy Ha pa3Hble AHTUTEHBl. OJTU HapYyLICHUS
00yCIIOBJICHBI IeeKTaMU OJTHOTO WIJIH HECKOJIBKUX
3BEHHEB IMMYHHOU CHUCTEMBI.

K o6mum nposisnenusm MJIC otHocsTcs:

- UH(EKINOHHBIN CUHIPOM (THOMHO-CENTUYECKUE
MIPOLIECCHI CBSI3aHBI c HapyLICHUSIMHI
MIPEUMYIIECTBEHHO TyMOPaJbHOTO HMMYHHTETA,
ONMOPTYHUCTUYECKHUE BHUPYCHBIE, TPUOKOBBIE U

MpOTO30iiHBIE 3a0ojeBaHuss - ¢ jaedekramu
KJIETOYHOTO HMMYHHTET] .;

- KEIyIOYHO-KUAIIICYHBIC paccTpoiicTBa
(mapymenust  BcacwkiBaHus,  jgedumur  IgA,

MHQEKIUH KeJTyI0YHO-KUIIEYHOT'O TPaKT].;

- OIIyXOJIM UMMYHHOM CHCTEMBI;

- AJUIEPTUYECKUN M AayTOMMMYHHBIA CHHIPOMBI
(aronum, ayTOMMMYHHBIE reMOJIMTUYECKUE
aAHEMUN);

- 4acToe COYETaHWE C MOPOKAMM pa3BUTHUS (TIpU
BPOX/IEHHBIX UMMYHOJIe(DUINTAX );

- reMaroJorMYecKhe HU3MEHEHUs (CHM)KEHUeE
KoJu4yecTBa  JUMQPOLUUTOB UM HEUTpoduios,
203UHO(UINS, aHEMHUSI, TPOMOOLIUTOTIEHHUS ).

MNMMyHHBI CcTaTyc — 3TO COCTOSIHHE
MMMYHHOH CHCTEMbBl Y JaHHOTO OOJIBHOTO B
JaHHBII ~ MOMEHT  HCCIIEOBaHMUs,  KOTOPOE
OLICHUBAETCS C ITOMOIIBIO KOMIUIEKCa
71a00paTOpHBIX TOKa3aTellel, XapaKTepU3YIOIINX
KOJIMYECTBO U  (PYHKIMOHAIBHYIO aKTUBHOCTh
KJIETOK MMMYHHOM CHCTEMBI, a Takke (PakTOpoB
Hecreun(pu4yeckoil pe3rCTeHTHOCTH OpraHu3Ma
(Apannux I'.H.).

NMMyHHBIN cTaTryc omnpenensier

3(PEKTUBHOCTD U COTIIACOBAHHOCTH PabOTHI BCEX
CHCTEM M 3BEHbEB HMMYHHTETAa — Makpodaros,
KOMIUIeMeHTa,  uHTepdeponoB, T- u  B-
JTUMQOIUTOB, IJIaBHOM CUCTEMBI
TUCTOCOBMECTUMOCTH.
Ha ocnoBanum nanHbix BO3 u MHoOroserHero
OMbITa MO M3YYEHUI0O HMMYHHOTO cTaryca
310poBbIX W OompHBIX P. B. IlerpoB co3man
NBYXOTalHbIA TOAXOJ K OLEHKE HMMYHHOTO
craryca

I.  Tlocne BbIsSBIEHHS  KJIMHUYECKUX
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MPU3HAKOB HAPYIIEHUH TOrO0 WJIM HHOTO 3BEHA
WMMYHHOU CHCTEMBI HUCCIIEAYIOT nux
KOJIMYCCTBEHHBIC XapaKTePUCTHKH, TaK
Ha3bIBa€MbIC€ OPHUEHTHUPOBOYHBIC TECTHI IEPBOIO
YPOBHA JUIS BBISBICHUS «TPYOBIX» J1e()EeKTOB
(arommTo3a, KJIETOYHOTO W  T'yMOPAJIbLHOTO
MMMYHHTETA!

- ompenaeneHre abCOIOTHOTO U OTHOCHTEIIBHOTO
colepKaHusl JUMQOLUUTOB B TNepUPEpUIECKOi
KpOBHU;

- ompexneneHue  konmuectea - wum B-
TUM(OIHUTOB;

- ompeAelieHUE YpPOBHS HMMMYHOTJIOOYINHOB
ocHoBHBIX KiaccoB (1gG, M, A);

- ompexaeneHue  (GaromUTapHOM  AKTUBHOCTH
JICUKOIIUTOB;

- ompeAelieHWE  TUTpa  KOMIUIeMeHTa  (He
00s13aTeJIBHO).

[l1. C yuerom aHanusa pe3yabTaToB TeCTOB |
YPOBHSL  ONPENEISIIOT  JAIBHEHITYI0  TaKTHUKY
MMMYHOJIOTHYECKOTO HCCIICIOBAHUS. [Tpu
HaJIUIHH 3HAYMUTEIbHBIX HM3MEHEHUH B
HMMYHOTpaMMe CJelyeT NepexoauTh K Oolee
CIOXHBIM, TaK Ha3bIBACMBIM AaHAJIMTHYCCKUM
TECTaM BTOPOTO YPOBHS, KOTOpbIE TO3BOJSIOT
YCTaHOBUTH BBIPAKCHHOCTH HUMMYHOJIOTHYECKOTO
nepekta. K HUM OTHOCATCS NPAKTUYECKH BCE
METOJIbI, C TOMOIIBIO KOTOPBIX MOXKHO OIICHUTH
(YHKIIMOHATIBHYIO AKTHBHOCTD (barouTos,
BcrioMorarenbHBIX KineTok, NK, T- u B-kietok.

NmmyHOnIpodUIakTUKa 1 UMMYHOTEpanus
SABJIAIOTCS  pa3/ielaMM  MMMYHOJIOTUH, KOTOpBIE
U3y4aloT U Pa3pabaThIBAIOT CIIOCOOBI M METOMBI
cneunpuyeckoi MpopUIaKTUKU, JEYeHUs U Jua-
THOCTMKM HWHQEKIMOHHBIX W HEUH(EKIHOHHBIX
0oje3Hell ¢ TOMOIIBI0 HMMYHOOHOJIOTHMUYECKUX
MIpenapaToB, OKa3bIBAIOIIMX BIMSIHUE HA (DYHKIIUIO
MMMYHHOM CHCTEMBI, WM JEUCTBHE KOTOPBIX
OCHOBAaHO Ha UMMYHOJIOTMYECKUX IIPUHLINAIIAX.

NMMmyHOTEpanus - METOA JeueHus, Mpu
KOTOpPOM  OCYLIECTBIIIETCS  BO3JCICTBHE  Ha
MMMYHHYIO CHCTEMY: IIO/aBJIECHUE HWMMYHHOTO
oTBeTa (MMMYHOCYNPECCHs), CTUMYJISAIMS OTBETa
(MMMYHOCTUMYJISILIMS ), BOCCTaHOBJICHUE
UMMYHOJIC(UIIUTOB (MMMYHOKOPPEKLI).

NmmyHonpodunakTuka - croco6
NpeaynpexaeHuss HH(QEKIMOHHBIX 3a00J1eBaHui
yTem CO3/IaHHUS HCKYCCTBEHHOTO
crnenu(uIeckoro UMMYHHUTETA. Bripenstor
BaKIIMHOMPODUIAKTUKY  (CO3JaHME  aKTUBHOTO
MMMYHHMTETAa 3a CYET BaKLUMH, AHTUIE€HO3. U
ceponpoduIakTUKy (MacCUBHBIH HMMMYHHTET 3a

20




CUET BBEACHUS B OPraHu3M CHEUU(PUIECKUX
aQHTHUTEJ - IMMYHOIJIOOYJIMHO3.

OCHOBHYIO polb B  CHEIU(PUICCKOU
npopuiaakTuke  WHOEKIMOHHBIX  3a00JeBaHUN
MMeEET BaKIMHOMPOPUITAKTHKA.

Baknunanusg. BaknuHaiueil 4eioBeYecTBO
o0s13anH0 3.J[)eHHepy, KoTopblid B 1796r. nmokasa,
YTO TNPUBHBKAa KOPOBBEH OCIBI - BaKLHUHALUS
(vaccinum - c¢ nar. xopoBuii) 3ddexThBHA UIs
npodunaktuku HarypaibHoW ocmbl. C Tex mop
npenapaTbl,  UCHOJb3YyeMblE  JUId  CO3JaHUS
AKTUBHOTO UMMYHUTETA, Ha3bIBAlOT BAKI[MHAMH.

NmmyHONIpO(UIaKTHKAa U UMMYHOTEpAIHs
MIPUMEHSIIOTCS B CITy4asiX, KOrjia Heo0X0IuMo:

1. copmupoBaTh, co3aarhk crienuGUIECKuit
MMMYHHUTET WM aKTUBU3UPOBATH JIEATEIHHOCTh
VMMYHHOH CUCTEMBI;

2. TONAaBUTh AKTUBHOCTH  OTIEIBHBIX
3BE€HHEB MMMYHHOU CHCTEMBI;

3. Hopmanmu3oBaTh paboTy HWMMYHHOU
CUCTEMBI, €CI UMEIOTCSA OTKJIOHEHUS €€ (QYyHKIUU
B Ty WJIM UHYIO CTOPOHY.

NmmyHOonpodunakTuka 1 UMMYHOTEpanus
HaXOJAT IIMPOKOE MPUMEHEHHE B Pa3IHYHBIX
00JacTIX MEIUIMHBI, B MEPBYIO O4YepeIb B IPO-
¢unakTuKe U JIeYeHUH MH(PEKIMOHHBIX OOJIe3HEH,
aIepruii, ”MMYHOMATOJIOTHYECKUX COCTOSIHUH, B
OHKOJIOTHH, TPAHCIIAHTOJIOTUH, TIPH TIEPBUYHBIX U
BTOPUYHBIX ~ UMMYHOAEPHUIIMTAX W  JPYTUX
00JIe3HsX.

HNmmyHOOHOIOTHYECKHEe npenaparsl
HUMEIOT CJIOKHBIA COCTaB, OTJIMYAIOTCA MO CBOEH
npupoje, crnoco0aMm TMOJNydyeHUs] U HpPUMEHEHH,
1eneBoMy HazHadeHHo. O/IHaKo, KaK yKa3bIBaJIOCh
BBIIIE, UX OOBEUHSET TO, YTO OHH JICHCTBYIOT WU
HAa WMMYHHYIO CHCTEMY, MJIM dYepe3 WMMYHHYIO
CUCTEMY, WUJIH K€ MEXaHU3M HX JIEeHCTBUS OCHOBAH
Ha IMMYHOJIOTUYECKHUX TIPUHITUIIAX.

OCHOBHYIO poJib B crenuQruueckon
npopuiIakTuke  WHOEKIMOHHBIX  3a00JeBaHUN
MMeeT BaKIMHOMPOPUITAKTHKA.

Baknuasl — 3TO ouomnpenaparsl,
MIPUTOTOBIICHHBIC U3 MUKPOOOB WJIM X aHTUTEHOB,
KOTOpBIE TPUMEHSIOTCA Il TPOPHIAKTHKA
nHOpEKIMOHHBIX  3aboneBanuii. Ha BBexeHue
BaKIIMHBl OpPTaHM3M OTBEYaeT (OPMHPOBAHUEM
HCKYCCTBEHHOTO aKTUBHOTO UMMYHUTETA,
O0OYCJIOBIIGHHOTO  BBIpDAOOTKOW  aHTUTEN WU
MPUMHUPOBAHHBIX TUM(DOIUTOB.

CymecTByeT psii THIIOB BakIMH — JKUBBIE,
yOuThlE, KOMIIOHEHTHBIE U CyObEITUHHYHBIE,
PEKOMOMHAHTHBIE, CHHTETHYECKUE
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OJIUTOTENTUIHBIE, AHTUUAUOTUITYECKHE U JIP.

1. Youtsie (MHAKTUBUPOBAHHBIC) BAKIIMHBI
— 9TO BaKIMHHBIC MpemapaThl, HE COACpXKAIIUe
KUBBIX ~MHKPOOPraHM3MOB. BakuuHbl MOTyT
CoZiepKaTh IEJIbHBIE MHUKPOOBI (KOPITYCKYINbI) -
BaKIIMHBI IPOTUB YyMbl, [PHUIIIA, TOJIMOMHUEIUTHAS
BakiHa CoJjKa, a TakKe OTICNIbHBIC KOMIIOHEHTHI
(monucaxapuaHas MHEBMOKOKKOBAs BakIUHI. wiu
MMMYHOJIOTHYECKH aKTUBHbBIE (ppakumu (BakIKHA
MIPOTUB BUpYca renartura 3..

2. Kusbie aTTCHYUPOBaHHBIC
(ocnabyieHHBIC) BaKIMHBI. OJTH BaKIUHBI HMEIOT
HEKOTOpBIC MpeuMyliecTBa nepen youteiMu. OHU
MOJIHOCTbIO ~ COXPAHSIOT  AHTUTCHHBIH  Habop
MHUKpOOpranm3mMa W  oOecrneuuBaroT  Oosee
JUTUTETIHLHOE COCTOSTHUE crenuQpruIecKkoin
HEBOCTIPUMMYHUBOCTH. JKuBbie BaKIMHBI
MPUMCHSIIOT I NPO(PHIAKTUKHA TTOJTHOMHUEIIHTA,
TYJSPEMHUH, Opyueniesa, KOpH, KEITOM
JTUXOPAJKH, AMUIEMUYECKOTO apoTHUTA.
HepocraTku — Hanuuue HE TOJIBKO HYKHBIX (IIPO-
TEKTUBHBIX), HO H BpPEOHBIX I OpraHu3Ma
AQHTUTEHHBIX  KOMIUJIEKCOB (B TOM  4HCIE
MEPEKPECTHO PEarupyIONINX C TKAHSIMH YeIOBeK] .,
CeHCHOUIN3aIusl Opranu3mMa, OoJblasi aHTUTeHHAs
Harpy3ka Ha HMMYHHYIO CUCTEMY | JIp.

3. KommonentHele  (CyObeIMHUYHBIC)
BaKIIMHBl COCTOSIT W3 TJIABHBIX (Ma)KOpPHBIX)
AHTUTCHHBIX KOMITIOHEHTOB, CHOCOOHBIX
obecreynTh MPOTEKTHBHBIN UMMYHHTET.

Bakuuny npoTuB BHpyca remnatura B roToBaT u3
MTOBEPXHOCTHBIX O€NKOB (CyOBEIMHHUI]) BUPYCHBIX
yactunl (HBS anturen). B Hactosiiee Bpems 3Ty
BaKIIMHY MOJYy4YaloT Ha peKOMOMHAHTHON OCHOBE -
C TOMOIIBIO JPOXKEBBIX KJIETOK € IUIA3MUAOMH,
kogupytonieit HBS anTuren.

4. PexomOunantaple  BakmuHbl.  C
MOMOIIIFI0 METOJIOB TE€HHOW WHXXCHEPHH TEHHI,
KOHTPOJIUPYIOIIME CUHTE3 Haubojee 3HAYUMBIX
WMMYHOTEHHBIX JICTEPMHUHAHT, BCTPAMBAIOT B
CaMOPEIUTMLUPYIOIINECS TeHETHUECKUE CTPYKTYPHI
(a3mMubl, BUPYCHI). Ecimmn HOCHUTEJIEM
(BEeKTOpOM) SBIISETCS BHMPYC OCIHOBAaKLUHBI, TO
JaHHas ~ BaKOWHAa  OyAeTr B OpraHu3Me
WHAYIHMPOBATh HMMMYHHTET HE TOJBKO IPOTHB
OCITBI, HO W TIPOTHUB TOTO BO3OYAMTENs, Y€l T'eH
OBLT BCTPOEH B ero reHoMm (eciu red HBS anTurena
- IPOTUB BHpYycCa Irernarura 3..

Ecnu BekTOpOM sIBIIsIeTCS MIa3MH/1a, TO PH
pa3sMHOXKECHUN pe-KOMOMHAHTHOTO KJIOHA
MHUKPOOpraHu3Ma (poxokeit, Harpumep)
HapalaThIBaeTCsd HEOOXOANMBIN AHTUTEH, KOTOPHII
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Y UCHOJIb3YETCS B AaJIbHEHIIEM JUIsl MPOU3BO/ICTBA
BaKIIMH.

5. CHHTETHYECKHUE  OJIMTOIENTHIHBIE
BaKIMHBI.  [IpUHIMIIBI  UX  KOHCTPYHPOBAHUS
BKJIIOYAOT CHUHTE3 MENTUIHBIX

MOCJIeZIOBaTeIbHOCTEH, 00pa3yIOUIMX AMHUTOINBI,
pacrio3HaBaeMble HEHTPAIHU3YIOIIUMHU aHTUTEIIAMH.

6. Kaccernbie wuimum 3KCHO3UIMOHHBIE
BaKIMHBL. B KadecTBe HOCHUTENs UCHOIB3YIOT
OCNKOBYIO CTPYKTYpPY, Ha TOBEPXHOCTH KOTOPOI
3KCHOHUPYIOT (pacmonararor) BBEJICHHbIEC
XUMHYECKUM WJIM TEHHO-UHXEHEPHBIM IyTeM
COOTBETCTBYIOILIME OIpEACIICHHbIE AHTHUTCHHbIC
neTepMuHaHTH. B KkadecTBe HocuTened 1pu
CO3aHMM  HWCKYCCTBEHHBIX  BakIMH  MOTYT
WCIONIb30BAaTh ~ CUHTETUYECKHE  TOJUMEPHI -
MOJTUDIIEKTPOJINTHL.

1. JlunocomanbHuple  BakuuHbL. ~OHH
MIPEJICTABISAIOT CO00M KOMIUIEKCHI, COCTOSIINE W3
AQHTUTEHOB M JIMIMO(WIBHBIX HOCUTENEH (TIpumep -
dbochonunuabl). UIMMyHOT€HHBIE TUTIOCOMBI OoJiee
3G (GEKTUBHO CTUMYIHUPYIOT BBIPAOOTKY aHTHUTEI,
nponudepannto T-TUMOOIUTOB U CEKPELUI0 UMU
nJi-2.

8. AHTHUMIMOTUIINYECKUE BaKLUHBI.
AHTI/II/IIH/IOTI/IHI/I‘-IGCKI/IG aHTHUTCIIa COACpIKaT
«BHYTPEHHMI» cneuupuyeckuit HOpTpeT
AHTUT€HHOU JETePMUHAHTEL. [Tonyuaror
MOHOKJIOHQJIBHBIE aHTUNAUOTUIINYECKUE AaHTUTENA,
coJiepaKalme «BHYTPEHHUU o0pasz»

IIPOTEKTUBHOIO aHTUTeHAa. B HacTodiee Bpems B
HAlllE CTpaHe NPOM3BOJUTCS 7 AHATOKCHUHOB,
okoigo 20 mpoTuBOBHpPYCHBIX U Oomee 20
aHTHOaKTepuaNbHbIX BakUWH. YacTe M3 HUX
SIBJIIETCS ACCOLIMMPOBAHHBIMU - T.€. COAEPKAIIUMHU
AHTUTEHBI Pa3IMUHBIX BO30YyAUTENEH, WM OHOTO,
HO B Pa3IUYHBIX BapHaHTaX (KOPIYCKYJSpHBIE U
XUMHUYECKHUE).

[IItaMMBl 1711 TIPUTOTOBJIIEHUSI JKHUBBIX
BAaKIIMH MOTYT OBITb TIOJY4YE€HBl Ppa3IUYHBIMU
MyTSAMHU:

. JUKEHHEPOBCKMM METOJIOM T0100pa
TeHETUYECKH OJIM3KMX BUIOB MHUKPOOPTaHHW3MOB.
OTH BaKUUHBI MOJYYHIIM Ha3BaHUE TUBEPreHTHBIX.
Taxkum myTeM ObLIM TOJTy4eHBI OCIICHHAs! BaKIIMHA,
BaKIIMHA JUIsI MPO(UIAKTUKH CBHIMHOTO THda u3
PUKKETCH  BO30OyauTeneil  KpblcMHOro  Tuda
(R-typhi);

. MaCTePOBCKUM  METOAOM  0TOopa
MYTaHTOB C  OCJIa0JICHHON  BUPYJIEHTHOCTHIO
(aTTeHyHUpOBaHHbIE), KOTOpPbIE BO3HUKAIOT TOA
BO3JICUCTBHEM HEOOBIYHOHI ISt MHKpOOa
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TEMIEPATypbl  KyJbTUBUPOBAaHUS,  W3MEHEHUS
cocTaBa HUTATEIbHOM cpensl, aHTHUTEl,
aHTUOMOTHKOB, B Pe3yJIbTaTe MAaCCUPOBAHUS Uepes3
OpraHu3M >KMBOTHBIX U JIp.

. METOJAOM  TI'€HHOM  HUHXECHEPUH,
BctpauBas B reHoMm (JIHK) BakmuHHOrO mramma
IeH 4YY)XEpOJHOI'O aHTUIreHa. Takue mpenaparbl
Ha3bIBalOT  BEKTOPHBIMH  PEKOMOMHAHTHBIMHU
BaKIIMHAMM.  OTH  BaKUMHbl  UHAYLUPYIOT
MMMYHHUTET K BEKTOPHOMY BaKLIUHHOMY IITAMMY U
HOBOMY BCTPOEHHOMY 4YYXEpOAHOMY TIeHy. B
KayecTBe BEKTOPOB IS CO3JIaHMs
PEKOMOMHAHTHBIX MITAMMOB Yallle HCIIOJIb3YIOT
BUPYC OCIIOBAKIMHbBI, HENAaTOTCHHbIE IITAMMBbI
CAIBMOHENJI U JApyrue MukpoOsl. IIpumepom
BaKLIMHBI 3TOT0 TUIIA ABJISETCA OCIEHHAs BAKIIMHA,
B KOTOpPYIO BBEIEH I'€H, KOAUPYIOLIUN aHTUIeH
HBsrenarura B.

AHAaTOKCHHBI (TOKCOH/BI) (8N — OTpULIAHUE,
tOXO0 — oTpaBisito) — 3TO Mpenaparbl, KOTOPbIE
MOJTy4aroT U3 OaKTepHalbHBIX 3K30TOKCMHOB. OHU
MIOJIHOCTBIO JIMIIEHBl TOKCHUYECKUX CBOWCTB, HO
COXpaHST MMMYyHOreHHocTh. Ilpu BBeneHun B
OpraHu3M UHIYLIUPYIOT BBIPAOOTKY
UMMYHOTJIOOYJIMHOB — aHTUTOKCHHOB. MeToj
[IOJIyYE€HUsl AHATOKCHHA mpenjaoxun B 1923 r.
(bpaniy3ckuii yueHnslii Pamon.

Jns monydeHuss aHaTOKCHHAa B (QUIbTpaT
MUTATEIbHOTO OYJIbOHA, B KOTOPOM BBIPALIMBAIIU
OaKTepUHU—TIPOAYIIEHTHl 3K30TOKCHHA, J00aBIISIIOT
0,3-0,4% pactBOp (popManuHa U BBIIEPKUBAIOT 3-
4 wen B tepmoctate npu 37-40 °C. AHaTOKCUHBI
TOTOBAT B BHJIE IIPENapaToB, aACcOPOMPOBAHHBIX Ha
anptoBaHTax. OHHM 4YacTO BXOAAT B COCTaB
aCCOLIMMPOBAHHBIX BaKIIMH. AHATOKCUHBI
NPUMEHSIOT Ul OpOQWIAKTHUKU  TudTepuu,
CTOJIOHSIKA, cTaUIOKOKKOBON MH(EKIIUU U Jp.

5.2. Pa3nennbl JMCHUIIHHBI U TPYI0€MKOCTH 110 BHaM Y4eOHOI padoThl

Ne HaumenoBanue paszaena Bunsl yueOHoM paboTHI, Hac. Bcero
paznena TV CLUTIIUHBI yac.
ayUTOpHAas BHEAYIUTOpHAs
J I3/ C |JI3
KII3
CPO
1. O6mas ummyHosorusi4 4 8 - - 12 24
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2. Anturensl. Aututena. [IuTOKUHBI. 6 12 | - - 24 42
Ceponornyeckas AMarHOCTHKa
MH(EKITMOHHBIX 0OJIE3HEH.
3. NMmyHOTIATONOTHS. 6 14 | - | - 22 42
HMmmyHonpoduiakTuka
UTOIO: 16 | 4 | - | - 58 108
5.3. Temaruuyeckui mjiaH JeKIHil
Ne Pa3nen mucuuIninHbl TemaTtnka nexknui KomnnuectBo yacos B
pasz cemecTpe
enna \%
1. | Odmas nMMYyHoJI0THSA JI 1. BBeeHre B UMMYHOJIOTHIO. 2
Nmmynurer. Buasl utMMyHuUTETA.
BpoxxeHHbII IMMYHUTET.
CoBpeMeHHbIE NTPe/ICTaBICHUS O
(akTopax KIETOYHOI'O U T'yMOPaJIbHOTO
UMMYHUTETA.
J1.2. UMMyHHas cuctema, CTpOCHHUE, 2
¢ynkuuu. IMMyHOKOMIIETEHTHBIE
kietku. [Iporcxoxaenue u
muddepentmposka T u B mum§oruTsr.
IToHsiTHE O MapKepax.
2. | AHTHTeHBI. AHTHTEIA. JI.3. AnTurensl, cBoiictBa. MukpoOHbIe 2
LuTOKUHBI. AQHTUTeHbl. AHTUTE€HbI
CepoJioruyeckas MUKpPOOPTraHU3MOB. AHTUI€HBI
ANATHOCTHKA IJIABHOTO KOMILIEKCA
nH(pEeKIHOHHBIX TUCTOCOBMECTUMOCTH.
0oJie3HeH. JI.4. I'ymOpanbHBIi U KJIETOYHBIN 2
MMMYHHBIN OTBET. AHTHUTENA, KJIaCChI
UMMYHOTJIOOYJTHHOB, UX
XapaKTepUCTUKA
JL.5. . T'opMoOHBI 1 METUATOPBI 2
UMMYHHOH CHCTEMBI.
[IpuknanHas UMMYHOJIOTHSL.
Ceponorudyeckrue MeTo/abl
UCCIJIETOBaHMUSI.
3. | AMmyHonaTos0rus. JI.6. OcobeHHOCTH IMMYHHOTO OTBETA 2

HNmmyHoOnpopuiIakTuka.

IIPU PA3JIMYHBIX COCTOSTHUSAX.
MIMMyHHBI OTBET NpU OaKkTEepUATbHBIX,
MPOTO30HBIX, TPHOKOBBIX U BUPYCHBIX
uHpexkuusx. mmyHonornueckas
naMATb. IMMyHoOorngeckas
TOJIEPAHTHOCTb. | paHCIUIAHTAMOHHBIN
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Y IPOTUBOOITYXOJIEBbI UMMYHMUTET.

JI.7. UmMmMyHONIaTONOTHSI.
NMmyHoOsIOrnueckas
TUIEPYYBCTBUTEIBHOCTD (aJUIEpPIHs).
AyTOMMMYHHBIE PEAKIIUH U
3a00JIeBaHusl.

NMMyHHBII cTaTyc. BpoxaenHsie u
pruOOpeTEHHBIE KMMYHOIS(DUITUTHI.
MeTo/b! BBISBICHUS M KOPPEKITUH.

JI.8. OcHOBBI UMMYHOTIPO(QHIAKTUKU 1
UMMYHOTEpanuu. IMMyHOMOTy IS TOPBI.

HUTOIO:

16

5.4.

TeMaTHuecKHMid IJIAH NPAKTHYECKUX 3aHATHIA

Ne Paznen
pas- | AMCIUILUTHHBI
neiaa

TemaTuka NpakKTUYECKUX 3aHATUN

Dopmsbl
TEKYLIETO
KOHTPOJIA

Konmuecrt
BO 4acoB B
ceMecTpe
\J

1. OO0mas
UMMYHOJIOTHSI.

[13.1. «MmMmyHuTeT. Buspl UMMyHHUTETaY

T

2

[13.2. «BpoxaeHnubii UMMyHUTET. DakTOPBI
BPOKJIEHHOTO UMMYHHUTETA»

CT

2

I13.3. «JIumdonanas cucrema
«IMMYHOKOMIIETEHTHBIEC KIETKM»

CT

113.4. «ATorosoe 3auarue mo remam 1-3»

CT

2. AHTHTEHBI.
AHTHTENA.

[ TOKHHBL.
Ceponoruyeckas
JIMarHOCTHKA
UHQEKITMOHHBIX
Oose3Hel.

I13.5. «AnTHUTeHbI, KI1accu(uKaus, BUIHI,
CBOMCTBaY». «AHTHUT'CHBI
MUKPOOPTaHU3MOBY». «AHTUTECHBI
OpraHu3Ma 4eJOBEKay.

CT

[13.6. OHOreHHbIE UMMYHOPETYJISTOPBI.
I"'opMOHBI, IUTOKUHBI, UX POJIb B
UMMYyHHTETE. ATIOINTO3.

CT

I13.7. I'yMmopanbHBIN U KIETOYHBIN
VMMYHHBIN OTBET.

CT

I13.8. AHnTHTENA. Kiaccer
MMMYHOTJIOOYJTHHOB.

CT

26




[13.9. Knaccudukanuss CcepoIOrHUECKUX
peakuuii. Peakiusi  arriOTHHALMM, €€
BapHUaHTEHI. Peakmun MPEIUITATAIIH,
BapHaHThl. Peakiuu Jm3uca, BapUaHTHI.
Ceponorudeckue  peakiuu C  METKOH
antureHa wi anturen (PUO, UOM, PUM).

CT

113.10. UToroBoe 3ausitue mo remam 5-9.

CT

3. | Ummynomaromnorus.
HNmmyHONIpOdMIaKT
UKa.

[13.11. UmMyHoOIOTHYECKast TAMSTh.
Paznuuus nepBUYHOrO U BTOPUUHOTO
UMMYHHOTO oTBeTa. OCcoOeHHOCTH
MMMYHHOT'O OTBETA MPH pa3IMYHbIX
MHQEKIUAX, BBI3BAHHBIE OAKTEPHSIMH,
BUpYCaMH, TpuOaMu, IPOCTELINMH.

CT,

[13.12. UmMMyHODIOTHYECKas! TOJIEPAHTHOCTD.
TpaHncraneHTapHblii UMMYHUTET.
[IpoTHBOOITYX0JIEBBII UMMYHUTET.

CT

[13.13. Annepruueckue peakuuu.
MexaHu3MBbI pa3BUTHS AJJIEPTUUECKUX
peakuuii. Knaccudukamnus amiepruaeckux
peakuuii mo Ixenny u KymoOcey.

[13.14. Undekuronnas anieprus.
Annepruyeckue peakuuu [V tuma.
[TpuHIMIIBI AUATHOCTUKU AJIEPTUYECKUX
3a00JICBaHH.

CT

[13.15. AyTouMMyHHBIE pEaKLIK U
3a0osieBaHNsA. AYTOAHTUTECHBI.
AyTtoaHTHTENA.

[IpuHIMIBI AMATHOCTUKU U TEpaIuu
ayTOMMMYHHBIX 3a00s1eBaHuil. MeToabl
UCCIIEI0BAaHMsI IMMYHHOIO CTaTyca.

CT,P

[13.16. IlepBuuHble U BTOPUYHbBIE
UMMYHOJe(PHUIMTEL. MeTo1bl TMarHOCTUKU
1 KOPPEKLIUU UMMYHOI€(PUIIUTOB.

CT

[13.17. IlpuHUIMIIBI UYMMYHOTPOITHOM
tepanuu. IMMyHoOIpouiakTuka,
VMMYHOTEPAIMS.

CT

113.18 Urtorosoe 3ausTue mo remam 11-17.

T,C,P

HUTOIO:
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5.5. YueOHO-MeTOAMUYECKOe 00ecnieyeHne JJIsl CAMOCTOATEIbHOI padoThl 10 AMCUHUILJIMHE

5.5.1. CamocTosiTesibHasi padoTa 00y4aloIerocsi No AUCHMIJINHE
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Ne Paznen HaumenoBanue pabot Tpyno- ®opMbl
n/n JUCLUILIAHEI €MKOCTb | KOHTPOJIS
(dac)
1. [ToaroroBka K MPaKTUYECKUM 3aHSATUSIM - C,P
3aIroJTHEHNE B paboueld TeTpamu
NMMmynuTeT. OCHOBHBIX DHUCYHKOB M  TEPMHHOB 6
Bunnl pasaena Buabl MMMyHHTETA; WU3y4YEHHS
UMMYHHTETA. y4eOHOI U Hay4HOI TUTEepaTyphl.
BpoxneHnslii Pabora c 3JIEKTPOHHBIMU
UMMYHMUTET. 00pa3oBaTeNIbHBIMU pecypcamu,
pa3MeIIeHHBIMU B 3JIETPOHHOM-
nHpopmannonHoi cucreme JJI'MY
2. | UmmynHas [ToAroToBKM K NPAaKTUYECKUM 3aHATHIM- 6 C P
CUCTEMA. 3aIl0JIHEHUE B paboueil Terpanu
NMMyHOKOMIIETE | OCHOBHBIX  pUCYHKOB W  TEPMHUHOB
HTHBIE KJIETKH. paznena NmmyHHas CUCTEMA;
pedepaTuBHbBIC coO0IIeHUS o
MMMYHOKOMIIETEHTHBIM KJIETKaM;
Pabora C ANEKTPOHHBIMU
00pa3oBaTeIbHBIMU pecypcamu,
pa3MeIIeHHBIMU B 3JIETPOHHOM-
uH(popmanmonHou cucreme II'MVY
3. | AHTHTEHBI. IToATOTOBKM K IIPAKTUYECKUM 3aHATUSAM- 6 C P
Knaccudukanus. | 3anonHeHue B paboueil TeTpanu
Bunel. CBoiicTBa. | OCHOBHBIX ~ PUCYHKOB U TEPMHUHOB
paszena; pedepaTUBHbIE COOOIIEHUS IO
TemaM: «AHTUTEeHBL. Kiaccupukamusy.
Pabota c ANEKTPOHHBIMU
00pa3oBaTeNbHbIMU pecypcamu,
pa3MeIICHHBIMU B AJIETPOHHOM-
uH(popmannoHHou cucreme AI'MYV.
IHoaroroBka Kk KOHTPOJIBLHOH padoTe U
TeCTHPOBAHHUIO
4. | DHIOTEHHbIE [ToAroToBKM K MPAaKTUYECKUM 3aHATHAM 6 C P
MMMYHODPETYJIATO | - 3alloJIHEHue B paboueil TeTpanu
pBL. OCHOBHBIX TEPMHUHOB paznena
['ymopanbHbIii 1 | DHAOTEHHBIE AMMYHOPETYIATOPHL.
KJIETOYHBIN N3yuenuss  ydyeOHOM W Hay4yHOH
MMMYHBIN OTBET. | JINTEPATYpHI.
Pabora c INEKTPOHHBIMU
00pa3oBaTeNbHbIMU pecypcamy,
pa3MeIIeHHBIMU B AJIETPOHHOM-
uH(popmanmonHou cucreme AI'MY
5. | AHTHUTENA. IToATOTOBKM K MPAaKTUYECKUM 3aHITUSAM 6 CP
Knaccsl - 3amojHeHue B paboueil TeTpamu
MMMYHOTJIOOYJIH | OCHOBHBIX TEPMHUHOB paszena
HOB OHJIOT€HHBbIE UMMYHOPETYJISATOPHI.
WU3yyenus  yyeOHOM U Hay4dHOU
JIUTEPATYPHI.
Pa6ora c ANEKTPOHHBIMU
00pa3oBaTebHBIMU pecypcamu,
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pPasMCIICHHBIMU B BHeTpOHHOﬁ-
nHpopmarmonHoit cucreme J[I'MY

Ceponoruyeckas
JIMarHOCTHKA
MH(EKITNMOHHBIX
0oJIe3HEH.

[ToaroToBKM K NPaKTUYECKUM 3aHITHUAM
- 3a0JIHeHUEe B paboueil TeTpaau cxem
OCHOBHBIX CEepPOJIOTHUECKUX U
MMMYHOJIOTHYECKHUX peakuui
UCIIOJIb3yEMBIX Ui JIMarHOCTUKU
UHQPEKIMOHHBIX 3a00JICBaHUN.
N3yuenus  ydeOHOU |
JUTEPATYPHI.
Pa6ora c
00pa3oBaTebHBIMU pecypcamu,
pa3sMeleHHBIMU B 3JIETPOHHOM-
uH(popmannoHHou cucreme AI'MYV.
IMoaroroBka K KOHTPOJILHOI padoTe U
TeCTHPOBAHHUIO

HAay4YHOH

SJICKTPOHHBIMHA

C P

Nmmynonorunuec
Kasi IaMsATh.
Nmmynonoruuec
Kast
TOJIEPAHTHOCTb.

[ToaroToBka K MpakTUYECKUM 3aHATHUSM -
3aloJIHEHHe B paboueil  Terpaau
PUCYHKOB W TEpPMHHOB  pa3jena
«IMmmyHOMIOTHYECKAsT aMsIThy;
u3ydeHus  y4eOHOM W Hay4dHOU
JUTEPaTyphl; TOATOTOBKA pedepaToB MO
TeMaM u  «MMMmyHONOrHYecKas
TOJICPAHTHOCTB.
Pabora c
00pa30BaTeIbHBIMU pecypcamu,
pa3MeleHHBIMU B AJIETPOHHOM-
uH(popmanmonHou cucreme AI'MVY

QJICKTPOHHBIMHA

C P

Knuanueckas
MMMYHOJIOTHSI.
Annepruyeckue
peaKIuu.

[ToaroToBka K MpakTUYECKUM 3aHATHUSM -
3aloliHeHHe B paboueil  Terpaau
OCHOBHBIX PHUCYHKOB U  TEPMHHOB
pasnena «KnmHWYECKass WMMYHOJIOTHSL.
ANnepruueckue peakuuu»; H3ydeHus
yueOHOW U HAyYHOU JIUTEPATYPBHI.

Pabota c JIEKTPOHHBIMU
00pa30BaTeIbHBIMU pecypcamu,
pa3sMeleHHBIMU B AJIETPOHHOM-
uH(popmanmonHou cucreme AI'MVY

C P

Nmmynonedpuim
Tbl. IMMyHHBI
cTaryc.

[ToaroToBka K MpakTUYECKUM 3aHATHUSM -
3aloliHeHHe B paboueil  Terpaau
OCHOBHBIX PHUCYHKOB U  TEPMHHOB
paszzaena «MeToanl HUCCIIETOBAHUS
UMMYHHOT'O craryca.
NMMyHOOEPUIIUTB»; U3YUeHHs yueOHOM
¥ HayYHOMU JIUTEPATYypPHI.

Pabora c 3NEKTPOHHBIMHU
00pa3oBaTeILHBIMH pecypcamu,
pa3sMeLeHHBIMU B 3JIETPOHHOM-

nHpopmalmonHol cucreme MY

C P
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10. | Ummynonpodun | [ToaroroBka K MpakTHUECKUM 3aHITUAM - 4 C P

aKTHKA. 3aloliHeHHe B paboueil  Terpaau
NMMyHOTpOIIHasl | OCHOBHBIX ~ pUCYHKOB W  TEPMHUHOB
Tepanus. paznena «lIpuHUOUIIBI MMMYHOTPOITHOM

TEpanmuu»;  M3y4eHUs  y4eOHOH U
Hay4YHOU JIUTEPATYPBHI.

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

nHpopManuoHHoH cucteme JI'MYVY.
IHoaroroBKM K KOHTPOJBLHOH padore u

TECTHPOBAHHIO
UTOIoO: 56
ITonroroBka k | [ToBTOpEeHUE U 3aKperyieHUEe U3YYEHHOTO 2 CP
3a4ery Marepuana (pabota C JEKIHMOHHBIM
MaTepuaioM, Y4eOHOU IUTEpaTypoil);
dbopmynupoBKa BOIIPOCOB;
npeIdK3aMeHallMOHHbIE
WHIMBUTyaJIbHBIC u TPYIIIOBEIE
KOHCYJIbTAIIMH C MIPEroaBaTeieM.
Pabora C ANIEKTPOHHBIMU
00pa3oBaTeNbHBIMH pecypcamu,
pa3MeIeHHBIMU B 3JIETPOHHOM-
uH(popmanronHou cucreme AI'MYV.
HUTOro: 58

5.5.2. TemaTuka pedepaTuBHBIX padoT

Pa3pen Tema
1 NMMyHos0THs Kak Hayka. 3HadeHue padot M.M1. MeuHnukoBa.
2,3 | ®akTopbl BPOKACHHOTO HMMYHHUTETA.

AHTHI€HBI OpPraHUu3Ma YeJIOBEKa.

OHJ0TeHHbIE UMMYHOPET YIS TOPBI.

TpaHCHHaHTaHI/IOHHHﬁ HUMMYHUTCT.

[IpoTHBOOITYXO0JEBBIII UMMYHUTET.

Annepruueckue peakiimi. AHaQUIaKTHUECKUH HIOK..

NMMyHOI€DUITUTHI.

AyTouMMYyHHBIE 3a00JIeBaHMSI.

Blo|o|~N|o|u|s|wNe|Z

=S EIRIESNES

NMMmyHOnIpodunakTika 1 UMMYyHOTEpaIus.

5.5.3. MeToauyeckne yKazaHus JJisl 00y4aOUIUXCSl M0 OCBOEHHIO JUCIUIIMHBI
Jlanubiii  pazgen paboyedt TporpaMmbl  TUCHUIUIMHBI  pa3paboTaH B KadecTBE
CaMOCTOSITENIbBHOrO JOKyMeHTa «MeToAnueckue peKOMEHJAUMU [UJIs CTYIAEHTa» B BHJIE
MPUIOKEHUs K pabodeii mporpaMMe JUCIUILTHHBI.

VI. OHEHOYHBIE CPEJCTBA JJISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTH
U ITIPOMEXYTOYHOM ATTECTAIIMHA IO U'TOT'AM OCBOEHUSA
JAUCHHUIIJIMHBI
6.1. Tekyumuii KOHTPOJIb YCIIEBAEMOCTH
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6.1.1. IlepeyeHbp KOMIeTEHIUH C YKa3aHHeM 3TanoB HX ¢opMuUpoBaHHMS B IMpolecce
0CBOEHHUS padoyeil MPOrpaMMbl JUCHUIIMHBI

Ne HanmenoBanue pasznena Kox xoHTpOonupyemon DOpMBI KOHTPOJIA
pasnena | JUCIUTUTMHBI (MOTYIIS) KOMITETCHIINH (UJTU €€
4acTH)
1 2 3 4
1. OO011ast UMMYHOJIOTHS. NJI-1 OIIK-5 C,T,P
2. AHTHTeHBl. AHTUTEIA. NJI-1 OIIK-5 C,T,P
U TOKUHBL.
Cepognoruyeckast
JIMarHOCTHKA
MH(]EKITMOHHBIX
0oJIe3HEH.
3. NmMmyHomnaTomorus. N/1-2 OIIK-5 C,T,P
NmmyHonpoduaakTuka.

6.1.2. IlpuMepbI OLEHOYHBIX CPEICTB 1JIsl TeKYILIero H py0e;KHOro KOHTPOJIs

COBECEJJOBAHHUE ITIO KOHTPOJIBHBIM BOITPOCAM

PA3TEJT 1. O611as ”MMYHOJIOTHS.
Tema 3ansatus Nel. UmmyHurter. Buabsl uMMyHuTeTAa.
Koowvl konmponupyemvix komnemenyuti: MJ/[-101TK-5

1 CoBpeMeHHOE MOHATHE UMMYHHTETA.

2. Buapl ummyHuTeTA.

3. BpoxnénHnblii (BU10BOM) HMMYHUTET.

4. [IpnoGperénnplii UMMyHHUTET. Bubl.

5. OCHOBHBIE ~ OTJIMYUS  BPOXKIAEHHOTO M MPHUOOPETEHHOTO  BUJOB
UMMYHHUTETA.

6. Kakumu pakropamu ocylecTBisieTcst Hecienuduyeckas 3amura opranuzma?
7. Kaxue kieTku 001a1at0T parouuTapHoil CiocOOHOCTHIO?
8. KaxkoBsl craguu aromuroza?
9. YTo nmpoucXoaUT Ha KaKJOM dTare (paroiuTapHoi peakuuu?
10. Yro Takoe He3aBepLIEHHBIN (aroruTo3? 3aBeplIEHHbIN?
1. Uto Takoe darouutapnoe umcio? DarouurtapHblii mokazarens? Kak wux
onpenenstor?
12. Kak ompenensitoT HHAEKC 3aBepIIEHHOCTH (paroruros3a’?

KpuTtepun onieHKH TeKyIIero KOHTPOJISl yCIIeBaeMOCTH
(cobecenoBaHue M0 KOHTPOJbLHBIM BOIPOCaM):

v «OTIHYHOY:

CtyneHT uMeeT TayOOKHEe 3HAHUS Yy4eOHOro Marepuaiga MO TeMe MPAKTHUYECKOTO
3aHATHsI, CHOPMYIUPOBAN TONHBIA M TPABWIBHBIA OTBET Ha BOMPOCHI TEMbl 3aHATHUS, C
COOJIIOZICHHEM JIOTHKU M3JI0KEHHS MaTepuaia, MOKa3bIBaeT YCBOCHHUE B3aWMOCBSI3U OCHOBHBIX
MOHSATUH MCIOJIB3YEMBIX B pabdOTe, CMOT OTBETUTHh HA BCE YTOYHSIONIME W JONOJTHHUTEIIbHBIC
BOMpochl. CTyACHT JAEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO0 M MPAKTHYECKOTO MaTepHaia Io
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TeME 3aHATHUS.

v «Xoporoy:

CTyleHT MoKa3al 3HaHWe y4eOHOro MaTepHala, YCBOWJI OCHOBHYIO JIMTEPATYPY, CMOT
OTBCTUTH MMOYTH ITIOJIHO HAa BCC 3aJaHHBIC JOITOJIHUTCIIBHBIC U YTO‘IHSIIOI]_[I/IC BOHpOCBI. CTYI[GHT
JIEMOHCTPUPYET 3HAHUS TEOPETHYECKOrO M IPAKTHYECKOTO Marepuaja I0 TeME 3aHsTHs,
JIOIyCKasi HE3HAYMTEIbHbLIE HETOUHOCTH.

4 «Y IOBJIETBOPUTEIILHOY:

CTyleHT B 1I€JIOM OCBOMJ Marepuai NpPaKTHYECKOrO 3aHATHs, OTBETUII HE Ha BCE
YTOYHSIOIIUE M JOIOJHHUTEIbHEIE BOMPOChl. CTYHEHT 3aTpyAHSAETCS C NPABUJILHOM OLEHKOM

NPEUIOKEHHOW —3amaud, MAaéT HENOJNHBIA OTBET, TPEOYIOIM HABOASIIAX  BOIPOCOB
MPEIoJaBaTesl.
v «HeynoBIeTBOPUTEILHOY:

CTyneHT MMeeT CyIIECTBEHHbIE MPOOeNbl B 3HAHUSAX OCHOBHOTO y4eOHOrO MaTepuala
NPAaKTHYECKOTO 3aHATHS, OJHOCTHIO HE PACKPBUI COJIEpKAHUE BOIIPOCOB, HE CMOT OTBETUTH Ha
YTOUHSIOLIME M JOMOJHUTENbHbIE BONpPOChl. CTyAeHT NaéT HEBEPHYIO OLIEHKY CHUTYalluH,
HETIPaBWIBHO BBIOMPAET aNTOPUTM JeHCTBUI. HeynoieTBOpHTENbHAs OIEHKA BBICTABISIETCS
BBIITYCKHUKY, OTKa3aBIIEMYCsI OTBEYaTh HA BOIPOCHI TEMbI IPAKTHUECKOTO 3aHSATHSL.

TECTUPOBAHHUE
PA3IJIEJL 1. Oouwiaa ummynonous.
Tema 3ansitusi Ne4. Jlumpougnas cucrema

Koovt koumpoaupyemoix komnemernyuu: W-1011K-5

1. Beakamu ocTpoii ¢a3pl HHPEKIMOHHOIO NMpoLecca ABISITC:
-C-peakTUBHBIN Oenok

-anb(ha-TIo00yIuHBI

-aJIbOYMHHBI

-THaypOHUa3a

-HepaMUHUIA3a.

2. «lIIpodeccnonanbHble) aHTUTeH-TIPe3eHTUPYIOLINE KJIETKH:
-T-mumdounTsr

-IJTa3MaTHYeCKUe KIETKH

-NK-kimeTkn

-3pUTPOLUTHI

-JICHJIPUTHBIC KJIETKH.

3. Tumyc cJayKUT HCTOYHUKOM:
-Makpodaros

-HaTypaJbHBIX KHJUIEPOB

-B -nmumdonuron

-T-mumdounton

-3MUTETUOLUTOB.

4. Knerku BpOXIEHHOTO MMMYHUTETA AKTHBHPYIOTCH NMPH YYACTHH PELENTOPOB:
-Toll-nomoousix (TLR)
-IMMYHOTJIO0YJINHOB
-TCR
-BCR
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-TY4YHBIX KJICTOK.

5. UMMYHOKOMNETEHTHBIMH KJIETKAMH SIBJIAIOTCS:
-TpOMOOIIUTHI

-HEHUTPODHITBI

-MOHOIIUTHI KPOBH

-IIUMQOITUTHI

-303UHO(UIIBI.

6. CTB0JIOBasi KpOBETBOPHAA KJIETKA:

-o0sagaeT parouTapHO aKTUBHOCTHIO

-SIBJISIETCS TIPEAIISCTBEHHUIICH KIIETOK JIMM(OUITHOTO Psijia
-CUHTE3UpYyeT MHTep(hepOHbI

-peryJupyeTt B3auMOICHCTBUE UMMYHOKOMITETEHTHBIX KJIETOK
-CUHTE3UPYET UMMYHOTJIOOYJIUHBI.

7. ®a3pl AJJIEPruUYecKuX peaKkmmii:
- AMMYHOJIOTHYECKast
- OHoxuMHYecKas
- IaTOXMMUYECKas
- IIATOTOKCHYECKAs
- TaTO(U3NOIOTHIECKASI.

8. TyuHbIe KJIeTKH YeJI0BeKa MOTYT BbIJIEJSATh:
-TUCTaMUH
-renapuH
-nepdopun
-TPaH3UMBI
-N-aneTunmypamugasy.

9. IlepBblii THI AJJIEPrUYeCKUX PeaKuidi pa3BUBAETCs MPHU:
-TIOJJTUHO3€E
-TEMOJUTHUYECKON aHEMUH
-aHa(pUITAKTUYECKOM IIOKE
-aTOMUYECKOM JIepMaTUTE
-CBIBOPOTOYHOM O0JIE3HU.

10. JlekapcTBeHHas1 a/11eprusi MPOSIBJISIETCS] pa3BUTHEM:
-pE€BMaTHYECKOro apTpuTa
-aHTMOHEBPOTHYECKOT O OTEKA
-reMOJINTUYECKON aHEMUH
-cunapoma Jlaiienna
-Y3€JIKOBOI'0 IEpUapTEPUUTA.

11. AHrHOHeBPOTHYECKHUI OTEK:
-pa3BUBaeTCs Mpyu AeHUIMTE CUCTEMbl KOMITJIEMEHTA
-COIPOBOXK/JIAETCSA OTEKOM MOAKOKHBIX U MOJICTU3UCTHIX TKaHEN
-MOET COUETAThCA C KpalMBHULIEH
-MOKET CONMPOBOXKAATHCS aTOMMUYECKUMU PEAKIUSAMU
-pa3BuBaeTcs nMpu AeUIMTE CUCTEMBI (haromuTo3a.
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12. CBoiicTBa aHTUT'€HOB BUPYC-UHAYIIUPOBAHHBIX ONMYyXOJIeii:
-~OTJIIMYAIOTCA BO BCCX OIMYXOJIAX M TKAHAX B 3aBUCHUMOCTH OT UX T'MCTOT'CHC3a
-MOT'YT ObITh BHYTPUKJIETOYHBIMU
-MOT'YT 3KCIIPECCUPOBATHCSA HA MEMOpaHaXxX KJIETOK OIyXO0JIU
-UJICHTUYHBI BO BCEX OIMYXOJIAX
-U3MEHSIOTCS B IIPOLIECCE POCTA OITYXOJIH

13. YcTraHoBUTE COOTBETCTBHE MEKIY BHIOM BAKIIMHBI U 3200/IeBaHUEM, IS
NPOPUIAKTHKHA KOTOPOro €€ MPUMEHSI0T:
-)KHUBas->KOpb
-yOuTas->0eneHCcTBO
-CMHTCTUYCCKAasI->TPUIIIL
-JIHK-Bakmuna->rematut B
-T€HHO-UHXEHEePHas->KOPOHABUPYCHAsI WH(EKIIHS

14. YcranoBuTe COOTBETCTBHE MEXKIY THIIOM AJJIEPrU4ecKOi peakuuu u
3a00/1eBaHMEM, Pa3BUTHE KOTOPOr0 OHM HHAYIHUPYIOT:
-aHa(DUITAKTUYECKUH THIT->TIOJUTHHO3
-IIMTOTOKCHYCSCKHUI THIT->TsHKETast MUACTCHUS
-UMMYHOKOMIUIEKCHBIN TUII->PaCCESIHHBIA MHOKECTBEHHBIN CKJIEPO3
-3aMEIJICHHBIN TUIT>-KOHTAKTHBIN JEpPMaTUT
-aHTUpELeNTOPHbIN TUI->00se3Hb ['peliBca-bazenona

15. YcTraHOBHTE COOTBETCTBHE MEKIY KOKHO-ANJIEPru4ecCKMMHU MPodaMu u
3200J1€BaHUSAMH, KOTOPbI€ THATHOCTUPYIOT € MX OMOUIBIO:
-npoba bropue->0pytenné3
-npoba MuTcyabl->nenpa
-npo6a MaHTy->Ty0epKyé3
-nipo6a LlyBepkanoBa->au3eHTepust
-npo0a OpeHKeNs->TOKCOMIa3MO3.

16. YcraHoBHTE COOTBETCTBHE MEXKIY 3200/1€eBAHMEM U «KMHUILIEHSIMI» ayTOUMMYHHBIX
aHTHTeEJI:
-paccestHHbI MHOKECTBEHHBIN CKJIEPO3->0CHOBHBIN OEIOK MHUENINHA
-TUPEOUIUT XaUIMMOTO->TUPEOTIO0YINH IIUTOBUIHOM Kee3bl
-TsKENIass MHACTEHHSI->0-1[ENb allETUIXOJIMHOBOTO peLenTopa
-peBMAaTOMIHBINA apTpUT->saepHbIN anTureH RANA, kosares, peBMaTouHbIN (akTop
-0oine3sb ['peliBca-bazenoBa->MemOpaHHble perenTops! KiaeTok qost TTT
-CHUCTeMHas KpacHas BoindaHka->/{HK,ructonsl,kapauonunus
-MHCYJINHO3aBUCHUMBII caxapHbIil 1nabeT->1ekapOooKkcuiia3a riyTaMUHOBOM KUCIOTHI

MOKEITY JOYHOU JKETIE3bI.

17. IlyTu aKkTMBANMH: KJIACCUYECKUH 1
{-anpTepHaTHBHBI }

.o

18. Kakoii KOMILIEKC AKTHBHPYETCSl MPH KJIACCHYECKOM MYyTH AKTHBALUH
KOMILJIEMeHTAa: aHTUTeH U :
{-anTHTeNO}

19. Ilpouecc nudpepennnporku aumbponnToB oT CKK 10 3pesioro HeMMMYyHHOT0
Jumponura:
{-JTumpomor3}
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20. Ck0/1bK0 KI 00111251 Macca KPOBETBOPHOI0 KOCTHOIO Mo3ra? (Ykazamsy omeem
yugppoir)
{-3}

21. Kakoii neHTpaJbHbIi OPraH HMMYHHOIl CHCTeMBbI pacnoJiaraeTcsi B BepxXHei 4acTu
3arpyiMHHOT0 MPOCTPaHcTBa?
{-Tumyc}

22. Kakoe cTpoeHne umeeT TUMYyc?
{-Monbuaroe}

23. Kakue KJIeTKHM NPUCYTCTBYIOT BO BCeX 30HAX TUMYca?
{-Maxkpodaru}

24. Kakue ropMOHbBI 00pa3yioT JMUTEIHATbHbIE KIETKH?
{-Ilenrtuanbie}

25. [IpuBOIUT JIM yiajieHHe TUMYCA Y B3POCJIbIX K Cepbe3HbIM AedexTam?
{-Her}

26. KT0o BBINOJIHAET POJIb TPAHCIIOPTHO-KOMMYHHKAIMOHHOT0 KOMIIOHEHTA?
{-KpoBb}

27. Ckoabko Y% cocTaBasiiOT JUM(OUUTHI OT 00IEero KOJMYecTBa JeHKOIUTOB?

(Ykazamv omeem yugpoii)
{-30}

Kputepuu onieHKH TeKyIIero KOHTPOJIsi YCIeBaeMOCTH (TeCTHPOBaHUE):
«Otauunoyn:  100-90%
«Xopomoy: 89-70%
«Y nOBIETBOPUTEALHOY:  69-51%
«HeynoBIECTBOPUTEIBLHOY: <50%

ASANENEN

IMPAKTUYECKHUE HABBIKAU
PA3EJI 1. O611asa ”MMYHOJIOTHS.
Tema 3ansaTus Ne3. Bpo:kaeHHbIi UMMYHUTET. DaKTOPHI BPOKIEHHOT0
HMMYHHTETA.
Koowi koumponupyemvix komnemenyuii: HJ[-1 OIIK-5

1. Meronas HCCIIEI0BAHUS B MMMYHOJIOTUH,
aJIeproJIOTHH

2. OmpeneneHue WuHACKCAa OaKTEPULIMTHOW AaKTHMBHOCTM KOXxH. [lpuHnumnm Merona.
JuarHoctuueckass IEHHOCTh MeETOAAa JUIsl ONpPEAENIEHUsS COCTOSHHS — (PaKTOpoB
HecTeM(PUIECKONH PE3UCTEHTHOCTH KOXKHU U CIU3UCTBIX 000JI0UeK

Kpurepun onieHKH TeKyIero KOHTpoJIsi yCleBaeMOCTH
v «Hey1oBIeTBOPUTEILHOY:
CTyneHT He 3HaeT 3HAYUTEJIbHOM 4acTu MPOrpaMMHOT0 MaTepuaa, JOMyCKaeT ONOKH,
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HEYBEPEHHO, C OONIBIIUMU TPYIHOCTAMH BBITIONHAET IPAKTHUECKUE 3a1aHMs.
v «Y IOBJICTBOPUTEILHOY:

CryaeHT 3HaeT TOJIbKO OCHOBHOM Martepuai. OJIHaKo, He YCBOWII €ro0 JIeTalieH, JOMyCKaeT
HETOYHOCTH, HEJAOCTATOYHO MpaBWIbHBIE (HOPMYIMPOBKH, HApPYIIAET IOCIIEIOBATEIHLHOCTh B
U3JI0KEHUU TPOrPaMMHOTO MaTepuaia; BIAJACeT TOJIbKO MHHHUMYMOM JIaDOpaTOPHBIX
HUCCIIEIOBAHUMN.

v «Xopomoy:

CTyneHT TBepJ0 3HAE€T MPOrpaMMHBIN MaTepuaj, IPaMOTHO U MO CYTH M3JIaraeT ero; He
JIOTYCKaeT CYIIECTBEHHBIX HETOYHOCTEH, OTBeuas Ha BOIPOCHI; MNPAaBUIBHO MPUMEHSET
TEOPETHUUECKUE TIOJIOKEHUSI TPU PEUICHUU MPaKTUYECKUX BOIPOCOB U 3aJaHHM; BiaJIEeT
HEOOXOAUMBIMH HaBBIKAMU U IPUEMaMU UX BBIMOJTHEHUSI.

v «OTIHYHOY:

CryneHT rryOOKO U TBEPJO YCBOMWII MPOTPAMMHBIA MaTepHall: IMOJHO, MOCIEA0BATEIHHO,
rPaMOTHO, JIOTUYHO ero uznaraer. [Ipu oTBeTe TECHO CBS3BIBACT TEOPHUIO C MPAKTHKOM; XOPOIIO
3HAKOM C OCHOBHOM IJIUTEpaTypol, OpUEHTHUpPYETCS B BBHIOOpE METONOB JTabOpPaTOpHOM
TUArHOCTHKU WHGEKIHOHHBIX Ooje3Heili B o0beMe, HEOOXOIMMOM i MPaKTUYECKOU
JESTENIbHOCTH Bpada, yMeeT MPUMEHSTh 3HAHUS B pPaMKaxX H3JIaraéMbIX OTBETOB; CBS3BIBAET
aCIeKThI IIPEAMETA C 3a/1a4aMU NMPAKTHYECKOTO 3IPaBOOXPAHEHUSI.

PE®EPAT
PA3JIEJI 3. UmmyHonatoJiorusi. UmmyHonpoguiakTuka.
Koovl konmponupyemvix komnemenyuu: MJ{-2 OIIK-5

Temvl pechepamos:
Annepruyeckue peakiuun. AHaQUIAKTHYSCKUN MIOK.
NMMyHOAEPUITUTHL.
AyTOUMMYHHBIE 3200JI€BaHUSI.

KpuTtepun oneHkn Tekymero KoHTpoJs (pegepar):

. HoBusna pedepupoBannoro rekcra: Makc. — 20 0annos;

. CremneHb pacKpbITHS CYIIHOCTH MpobiemMbl: Makc. — 30 Ganos;
. OO60CHOBaHHOCTH BHIOOPA UCTOYHUKOB: Makc. — 20 6asios;

. Cobmronenue TpeboBanuii K opopMIIeHUIO: MaKkc. — 15 6anios;
. I'pamoTHOCTB: Makc. — 15 Gamos.

OuennBanne pedepara:
Pedepar onenuBaercs mo 100 OamibHOM 1miKanme, Oanbl MEPEeBOAATCS B OLEHKH
YCIIEBaEMOCTH CIEAYIOIKUM 00pa3oM (Oayibl YYMTHIBAIOTCA B IpoOIEcce TEeKYLIeW OIEHKH
3HaHUH MPOrpPaMMHOI0 MaTepuana):

86 — 100 6amnoB — «OTIIHYHOY;
70 — 75 6amioB — «XOpOIIoN;
51 — 69 6anIoB — «yIOBIETBOPUTEIHHO;

ANER NI NERN

MmeHee 51 Oansa — «HeyJOBIECTBOPUTEIBHON.
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COBECEJIOBAHU 110 KOHTPOJIbHBIM BOIIPOCAM MO BJIOKAM
JTUCHUIINHBI

PA3JIEJI 1. O0mass MMMYHOJIOTHSI.
Tema 3ansitusi Ne4. Jlumpoungnas cucrema.
Koovl konmponupyemvix komnemenyuu: MJ{-1 OIIK-5

LlenTpanbHbie U nepudepruueckue opraibl TUM(POUTHON CUCTEMBI.
ITpuHImMI opraHu3anuu UMMYHHOU CHCTEMBI.

KpoBeTBOpHBII KpacHBIM KOCTHBINA MO3T. DYHKITUH.

Tumyc. @yHKIMH.

[Tepudepuyeckue opransl TUMGOUIHON cucTeMbl. OYHKIIMH.
Kakue ki1eTku Ha3blBalOT <MMMYHOKOMIIETEHTHBIMUY?

Xapakrepuctuka u GQyHun T-muMponuToB.
Kak u rae npoucxoaut nuddepenmupobka T-mumdponuTon?
Xapaktepuctuka u GpyHKun B-numdornuTos.
. Kak u rae npoucxoaut muddepennuponka B-nmumdporuron?
. B uém cxonctBo u paznuuue ¢ynkuuii T- u B-numdorutor?

©WooNoukrwdE

el el
N PO

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

oy
>~ W

. OxapakrepusyiiTe raMMa-/1e1bTa-JIMMPOLIUTHI, ©X 0COOEHHOCTH U (yHKIINH.

Kputepun oleHKH TeKyIIero KOHTPOJIs ycreBaeMocTH (codece10Banme):
«HeynoBneTBOpUTEILHOY:

4 3HaHUS: CTYACHT HE CIIOCOOEH CaMOCTOSITENILHO BBIICTISATH TTIaBHBIE TIOJIOKEHUS B
M3YYEHHOM MaTepHalie TUCUMIUIMHBL. He 3HaeT u He MOHUMMAaEeT 3HAUYUTENbHYIO UM OCHOBHYIO
4acTh NPOrPAMMHOTO MaTepuala B Mpeesiax NOCTABICHHBIX BOIIPOCOB.

v yMCHI/ISII CTYJICHT HEC YMCCT HpI/IMeHSITB HCIIOJIHBIC 3HAHUA K pemeHmo
KOHKPETHBIX BOMPOCOB M CUTYaIIMOHHBIX 3a/a4 10 00pasily.

v HaBI)IKI/II CTYIIGHT HEC BJIaJcCT HpaKTI/I'-ICCKI/IMI/I HaBbIKAMMH.

«Y IOBJICTBOPHUTEIBHOY:

v 3HAHMS: CTYIEHT YCBOWJI OCHOBHOE COJEp)KAHHE MaTepuana JUCLUIUIMHBI, HO
uMeeT mpoOenbl B YCBOGHMM MaTepHuaia, He IMpensTCTBYIOUIME AajbHEHIIeMy YCBOEHHUIO
yuyeOHOro marepuana Mo gucuuiimHe «VMmyHosorus». VMeer HecucTeMaTH3UpPOBaHHBIE
3HaHUS 110 MOAYJISAM AMCLUUIUIMHBL. Martepuai nznaraet parMeHTapHO, He TIOCIIEJOBATENbHO.

v YMeHusi: CTYACHT HUCHBITHIBAET 3aTPyJHEHHS INPU M3JI0KEHUH MaTepuana Io
MoayisM  jgucuuiiuHel  «MMmyHonorus».  CTyleHT — HENOCHEe[AOoBaTeIbHO U HE
CHUCTEMAaTHU3UPOBAHO YMEET UCIOJIB30BATh HEIOIHbIE 3HAHUS MaTeprana. CTyIeHT 3aTpyAHIETCS
Opy TNpPUMEHEHUHM 3HAaHUM, HEOOXOAMMBIX JUISI PEUIeHHs 3a7ad pa3iMYHbIX CHUTYallMOHHBIX
THUIIOB, NIPU OOBSICHEHUN KOHKPETHBIX MOHATHIH B paznenax «IMMyHomorus»

v HaBpiku: cTyneHT BllafieeT OCHOBHBIMH HAaBBIKAMH, HO JOIYCKaeT OIIMOKU M
HETOYHOCTU HCIOJb30BaHHOW HAay4yHOW TEPMHHOJIOTMHU W NpH oTBeTax. CTYAEHT B OCHOBHOM
CHOCOOEH CaMOCTOSATENBHO IJIaBHbIE MTOJIOKEHHSI B M3YUEHHOM MaTepuae.

«Xopouioy:

37



4 3nanusa: CTyIeHT CrocOOEH CaMOCTOSTENIBHO BBIJCNSTH TJIABHBIC TOJIOKCHHUS B
n3ydyeHHOM Marepuaie. [loka3piBaeT 3HAHUS BCEro M3y4YEHHOTO MPOTPAMMHOIO MaTepuara.
JlaeT nOJIHBIN M NPAaBWIBHBIA OTBET HA OCHOBE M3YYEHHOI'O TEOPETUYECKOIO0 M IPAKTUYECKOTO
MaTepHaJioB, HE3HAUYMTENbHbIC OLIMOKA M HEJOYEThl MPU BOCHPOU3BEACHUH HW3YYEHHOTO
MaTepuaa, OmpeeIICHUs TOHITHI JJaJT HEMOJIHbIEe, HeOOIbIIINe HETOYHOCTH TIPH UCIIOIb30BAHNUN
Hay4YHBIX TEPMHUHOB.

4 VYMmenus: CTyAeHT yMeeT CaMOCTOATENIbHO BBIACIATH IJIaBHBIC IOJOKEHUS B
W3y4EeHHOM Marepuaje; Ha OCHOBaHWUU (AaKTOB M MPUMEPOB 0000IIaTh, J€IaTh BBIBOIBI,
YCTaHABJIMBATH BHYTPUIIPEIMETHBIC CBA3U. CTYIEHT yMEET MCMOJb30BaATh MOJIYYECHHbIC 3HAHUS
Ha MPaKTUKE B BUJAOU3MEHEHHOM CUTYyallMH, COOJI0/IaTh OCHOBHBIE MpaBuia KyJIbTYpPhl YCTHOM
peuH, UCTIOIb30BATh HAYYHBIC TEPMUHBI.

4 HaBpiku: CryneHT BllajieeT 3HAHUSMHU BCEro M3YYEHHOTO IPOrpPaMMHOTO
MaTepuana, MaTepuan H3jaraeT IMOCIeI0BaTeIbHO, JIOMYCKAaeT HE3HAYMTENIbHBIC OIMUOKUA U
HEJO0YEThI MPU BOCIIPOU3BEACHUN U3Y4YeHHOTo Marepuana. CTyJqeHT He 00laJaeT TOCTaTOYHbIM
HABBIKOM pabOThl CO CIPABOYHOM JUTEPATypod, y4eOHMKOM, MEPBOMCTOYHUKAMU; MPABUIBHO
OpUEHTHUPYETCS, HO pabOTaET MEJIEHHO.

«OT1nuyHO»:

4 3nanus: CTyIEHT CaMOCTOSITENIBHO BBIJCIISCT IJIaBHBIC MOJOKEHUSI B H3YYCHHOM
Marepuajie M CHOCOOEH JaTh KPATKYKH) XapaKTEPUCTHKY OCHOBHBIM HJIEAM MPOpabOTaHHOTO
Martepuaia IMCUUIUMHbL «IMMyHOIOTHS». 3HaeT OCHOBHBIE TTOHATHUSA B pa3jeliax aKylepcTBa 1
runekosorud. [lokaspiBaeT TiyOOKO€ 3HAaHME W TOHUMaHHWE BCEro OOBEMa MPOTPAMMHOTO
Marepuaa.

4 VYMmenus: CTygeHT yMeeT COCTaBUThH IOJHBIM U MPaBUJIbHBI OTBET HAa OCHOBE
M3YYEHHOT'O MaTepuasa, BbIAEIATh [JIaBHbIE MOJ0KEHUS, CAMOCTOATENIbHO MOATBEPKAATh OTBET
Pa3IMYHBIMU CUTYAI[MOHHBIMH 33/1a4aMHU, CAMOCTOATENbHO U apTYMEHTHUPOBAHO Je1aTh aHaJu3,
0000111eHNS, BBIBOJIBI. Y CTAaHABIUBATH MEXAUCIUILTUHAPHBIE (HA OCHOBE paHee MPHOOPETEHHBIX
3HAHUM) U BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKU MPUMEHSITH TIOJyUCHHbBIC 3HAHUS JJIS PEIICHUS
akymepckux 3anad. [locmenoBaTenbHO, YETKO, CBS3aHO, 00OCHOBAHO M 0€30MMO0YHO U3JIaraTh
y4eOHBI MaTepHall; JaBaTh OTBET B JIOTMYECKOM IOCIENOBATEILHOCTH C HCIOIh30BAHUEM
MPUHATON TEPMHUHOJIOTUH; IeTIaTh COOCTBEHHBIE BBIBOIBI; (DOPMYIHUPOBATH TOYHOE OMpPEIeTIeHNE
M HMCTOJKOBAHME OCHOBHBIX MOHSTHI W MpPaBWI, NP OTBETE HE IMOBTOPSITH TOCIOBHO TEKCT
yueOHUKa; M3JaraTh MaTepuall JTUTEPATYPHBIM S3BIKOM; MPABUIBLHO U OOCTOSTENBHO OTBEYATh
Ha JIOMOJIHUTEIIbHBIE BOMPOCHI penoaBaresnss. CaMOCTOSITENbHO U pallMOHAIBHO UCIOJIb30BATh
HarJsiHBIE TOCOOMS, CIPaBOYHBIE MaTepHalbl, YYEOHHK, JOMOIHUTEIBHYIO JHUTEpaTypy,
MEPBOUCTOYHHUKH.

4 Happiku: CTyIeHT caMOCTOSITEILHO BBIACISIET TJIABHBIC MOJIOKEHHS B M3YICHHOM
MaTepuaie M CHOCOOEH JaTh KPATKYH XapaKTEPHUCTHKY OCHOBHBIM HJIEIM MPOpPabOTaHHOTO
Matepuana. CTyIeHT TOoKa3biBaeT TJIyOOKOE W TIOJHOE BJIAJICHHE BCEM OOBEMOM H3ydyaeMoi
JIMCIIUTUTNHEL.

TECTUPOBAHUE MO PA3AEJAM JUCHUITJIUHBI

PA3/TEJT 2. AuTurenbl. AHTHTe 1A, LluTOoKMHBI. Cepoornyeckne MeToabl
JNATHOCTHKH.

Koowvl konmponupyemvix komnemenyun. /-1 OIIK-5
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28. beakamu octpoii ¢a3bl HHPEKIIHOHHOTO MpoLecca sIBJIAIOTCS:
-C-peakTuBHEBIN OeI0K

-asb(a-ra00yIMHBI

-aJIbOYMUHBI

-THaTypoHua3a

-HeMpaMUHHUIA3a.

29. «IIpodeccnoHabHbIe» AHTUTEH-TIPE3EHTUPYIOIIHE KJIETKH:
-T-mumdoumTer

-IIJIa3MaTHYECKUE KIIETKU

-NK-kieTku

-3PUTPOIUTHI

-JICHJIPUTHBIC KJIICTKH.

30. TumMyc CJIy:KMT HCTOYHUKOM:
-Makpo¢aros

-HaTypaJIbHBIX KHIUIEPOB

-B -mumdonmron

-T-mumdonuros

-3MUTEITUOLUTOB.

31. KiieTKH BpOKIEHHOT0 HMMYHUTETA AKTHBHPYIOTCSI IPH YYACTHH PELENTOPOB:
-Toll-momxo6usix (TLR)

-MUMMYHOTJI00yJIMHOB

-TCR

-BCR

-TYYHBIX KJIETOK.

32. UMMYHOKOMNETEHTHBIMH KJIETKAMM SIBJISIIOTCS:
-TPOMOOIIUTHI

-HEUTPOPUIIBI

-MOHOIIUTHI KPOBH

-TUM(OITUTHI

-303UHOQUIIBI.

33. CTBOJI0Basi KPOBETBOPHAsI KJIeTKA:

-o0nagaeT GarouTapHON aKTHBHOCTHIO

-ABIACTCA HpeI[HIeCTBeHHHHeﬁ KIJIETOK HHMq)OHI[HOFO paaa
-CHHTE3UPYET HMHTEPPEpPOHBI

-peryiaupyeT B3auMOAEHCTBUE UMMYHOKOMITETEHTHBIX KJIETOK
-CHHTE3UPYET UIMMYHOTJIOOYTHHEI.

34. ®a3pl aJNIePrU4ecKUX peaKkiuii:
- IMMYHOJIOTHYECKast
-OnoxuMu4eckas
-MATOXUMUYECKAsT
-IIUTOTOKCHYECKast
-nmaTo(u3noIOrHIecKas.

35. TyuHble KJIETKH 4eJIOBeKA MOTYT BbIIeJISITh:
-TUCTaMUH
-rernapuH
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-nepdopun
-I'paH3UMBI
-N-anernnmypamuasy.

36. IlepBbIii THI aJJIEPrUYecKUX peaKknuii pa3BUBaeTCs NMPU:
-TIIOJJIMHO3¢E
-TeMOJINTHYECKOM aHEMHH
-aHa(UITAKTUYECKOM IITOKE
-aTOMUYECKOM JIEPMATHUTE
-CBIBOPOTOYHOM OO0JIC3HHU.

37. JlekapcTBeHHAasi aJlJIePrusi MPOsIBJISIETCS] pa3BUTHEM:
-pEBMATUYECKOTO apTpUTa
-aHTHOHEBPOTHYECKOT0 OTEKA
-F€MOJINTUYECKON aHEMUU
-cunapoMa Jlaiienna
-Y3€JIKOBOTO TIepUapTEePUUTA.

38. AHIrMOHEBPOTHYECKHIi OTEK:
-pa3BHBaeTCA NPH ePHUIUTE CHCTEMbI KOMIZIEMEHTa
-COTIPOBOXK/IAETCA OTEKOM TTOAKOKHBIX U TIOACTU3UCTHIX TKAaHEH
-MOJKET COYETaThCs C KPAITMBHULICH
-MO>KET COMPOBOXK/IATHCS ATOMMYECKIMH PEAKIIUIMHU
-pa3BHBaeTCA NpH ePHUIUTE CHCTEMBI (DaromuTosa.

39. CBoiicTBa AHTHUI'€HOB BHPYC-UHAYIHPOBAHHBIX OIyXO0JI€Ii:
-~OTJIIMYAIOTCs BO BCEX OIMYXOJAX W TKAHAX B 3aBUCHUMOCTH OT UX 'MCTOT'CHE3a
-MOT'YT ObITh BHYTPUKJIETOUHBIMU
-MOT'YT DKCIIPECCHPOBATHCS HA MEMOpaHax KJIETOK OIyXOJIH
-MJIEHTUYHBI BO BCEX OIMyXOJIAX
-U3MEHAIOTCS B POLIECCE POCTA OIMYXOJIH

40. YcTaHOBHTE COOTBETCTBHE MEXKTY BUIOM BAKIIUHBI U 3a60.11eBa}meM, IJIsA

NPOoPNIAKTHKH KOTOPOIro €€ NPUMEHSIOT:
-)KHUBas->KOpb
-yOuTas->0emeHCTBO
-CUHTCTUYCCKAasI->TPUIIII
-JIHK-Bakmuna->rematut B
-T€HHO-UHXEHEepHas-~KOPOHAaBUPYCHasl MH(EKIHS

41. YcTaHOBUTE COOTBETCTBHE MEKAY THIIOM AJUIEPrHYecKOoi peakiuu u
3a0oJieBaHMeM, Pa3BUTHE KOTOPOr0 OHH MHAYIHPYIOT:
-aHa(WIAKTUYECKUIA THIT->TIOJUTMHO3
-IIUTOTOKCUYECKUHN TUI->TSKENAs] MUACTEHUS
-MMMYHOKOMILIEKCHBIM TUII->PACCEHHBIM MHOKECTBEHHBIN CKIIEPO3
-3aMEIJICHHBIN TUIT>-KOHTAKTHBIN JEPMaTUT
-aHTUPELENTOPHBINA TUIT->001e3Hb | peiiBca-bazenosa

42. YcTaHOBHUTE COOTBETCTBHE MEKAY KOKHO-aJUIePruyecKUMH NPodamMu U
3200J1€BAaHUAMHU, KOTOPbI€ THATHOCTHPYIOT € MX OMOUIBIO:
-npo6a bropue->0pynenné3
-npo6a MuTtcyasi->nemnpa
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-npo6a MaHTy->TyOepKyé3
-npoOa IlyBepkanoBa->au3eHTepHs
-1po6a OpeHKesI->TOKCOIIa3MO3.

43. YcTaHOBUTE COOTBETCTBHE MEKAY 3200/ 1eBaHHEM U «MHUILIEHSIMU» ayTOUMMYHHBIX
aHTHUTENI:
-paccestHHbI MHOKECTBEHHBIN CKIIEPO3->0CHOBHBIN OEIOK MHEINHA
-TUPEOUIUT XaIIMMOTO->TUPEOTIO0YINH IIUTOBUTHOM JKeTIe3bl
-TsDKENIass MUACTEHUSI->0-1[€Nb Aal€TUIIXOJIMHOBOIO peLenTopa
-peBMAaTOMIHBINA apTpUT->saepHbIN anTureH RANA, koiiares, peBMaTouHbIN (akTop
-0one3nb [ peiiBca-bazenoBa->mMemMOpaHHbIe perienTopbl KiaeTok gos TTI
-CUCTEMHas KpacHas BoiayaHka->/[HK,ructonsl,kapauonunua
-MHCYJIMHO3aBUCHUMBII caxapHbIil 1uabeT->1ekapOoKcuiia3a ryTaMUHOBOM KUCIIOTHI
MOJIKETYIOYHOM KEE3bI.

44. IlyTy aKkTUBaLMU: KJIACCUYECKUH 1
{-anpTepHaTHBHBIH }

45. Kakoii KOMILIEKC AKTHBHPYETCS MPH KJIACCHYECKOM IYTH AKTHBAHH
KOMILJIEMEHTA: AaHTHIeH U :
{-anTHTENO}

46. IIpouecc nudpepenunposku JumbonutoB ot CKK /10 3pesioro HeuMmMyHHOT0
aumdounura:
{-JIumpomors}

47. CkoJIbKO KT 00111251 Macca KPOBETBOPHOT0 KOCTHOTO Mo3ra? (Ykazamb omeem
uugppoir)
{-3}

48. Kakoii HeHTpaIbHbI OPraH MMMYHHOM CHCTEMbI PACIOJIaraeTcs B BepXHeil 4acTu
3arpy/iMHHOI0 POCTPaHcTBa?
{-Tumyc}

49. Kakoe cTpoeHue uMeeT TUMYC?
{-Monbuaroe}

50. Kakue KJIeTKH MPUCYTCTBYIOT BO BCEX 30HAX THMYyca?
{-Maxpodaru}

51. Kakue ropMoHbI 00pa3yIoT 3NUTeIHATbHbIE KJIETKH?
{-TlenTuaHbIc}

52. [IpuBOIUT JiM yaJleHHE THMYCA Y B3POCJIBIX K cepbe3HbIM edexkTam?
{-Her}

53. KT0 BBINOJIHSIET POJIb TPAHCIOPTHO-KOMMYHHKAIMOHHOTO0 KOMIIOHEHTa?
{-KpoBb}

54. CkoJbK0 % cocTaBJsSIIOT JUMQOUHUTHI OT 00IIEr0 KOJIUYECTBA JeHKOUUTOB?

(Ykazamv omeem yugpoii)
{-30}
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Kpurepum oueHKH TeKylIero KOHTPOJIfA yCIeBAeMOCTH (TeCThl):

«O1inynoy: 100-90%

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

AN NI NERN

«HevnosaersopurensHoy: <50%

6.2. IPOMEKYTOUYHAA ATTECTALUA ITO U'TOI'AM OCBOEHUAA

TACIHATITAHBI

6.2.1. ®opma npomMe:kyTOYHOM aTTecTtanuun — 3ayer. Cemectp —V - VI

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

WCoNooU~wWNE

10

11.

CoBpeMeHHOE TOHATUE UMMYHUTETA.
Buael ummyHurera.

Bpoxxnéunsiii (BUA0BOIT) UMMYHHTET.
[TproOpeTéHHbIii UMMYHUTET. BUabL.

OCHOBHBIE OTIHYMSA BpO)KI[éHHOl"O n HpI/IO6peTéHHOFO BUJOB UMMYHUTCTA.

Kakumu ¢pakropamu ocymecTBisieTcst Heciennuyeckas 3anmra opranuzma?

Kaxkue kietku o61a1ar0T GaromuTapHOl CIOCOOHOCTHIO?
KakoBbl yHKIIMH (HaroUTHPYIOMIHUX KIETOK?

KaxkoBbl craguu darornurosa?

UTo mpOUCXOAHT Ha KaXIOM 3Tare (aroiuTapHoi peakiun’?
Uro Takoe He3aBepHIEHHBIN daronuTo3? 3aBepiiéHHbIN?

12. Y10 Ttakoe (aromurapHoe umcno? @aromuTapHbi mokazaTens? Kak ux

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
206.
27.
28.
29.
30.
31.
32.
33.
34.

onpenenstor?

Kaxk onpenensitor nHIE€KC 3aBEpIIEHHOCTH (Paronurosa?

IlepBuuHbIE penenToOpsl JOUMMYHHON PE3UCTEHTHOCTH.

I'ymopanbHble (GakTOphl BpOXKIEHHOTO HMMYHUTETA.

benku octpoii pa3zel

Uro Takoe nuzonum? MeTouka onpeesieHus JIM3011Ma B CIIOHE.
KoMIuiemMeHT, yTu akTUBalluy KOMIUIEMEHTa. bruonorudeckas poiib.
CXo0/1cTBO U pa3iuuue MyTeil aKTUBAIL[UU KOMILJIEMEHTA.
Wntepdeponsl. PaznoBunHocTH. OyHKINU.

enTpanpHbie U nepudepudeckre opraibl TMMPOUTHON CUCTEMBI.

[IpyHIMI OpraHU3alui UMMYHHOU CUCTEMBI.

KpoBeTBOpHBIi1 KpacHBIM KOCTHBINA MO3T. DyHKIINH.

Tumyc. OyHKIMH.

[lepudepryeckue opranbl TUMGOUIHON cucTeMbl. OYHKIIUH.

Kaxue k1neTku Ha3blBalOT «(MMMYHOKOMIIETEHTHBIMUY?
Xapaxrepuctuka u GpyHkuuu T-mumponuTos.

Kak u rne mpoucxomut nquddepenmponka T-mumponunton?
Xapakrepuctuka v GyHKIuu B-mumdouuTos.

Kak u riae npoucxoaut nuddepenmponka B-mumdoruton?

B uém cxonctBo u paznuuue ¢pynkiuil T- u B-numponutos?
KakoBa poibp aHTUIre€H-TIPEACTABIAIOMUX KIETOK?
Oxapakrepusyiite NK-kneTku.

UYro Takoe anturen? Jlaiire onpeaeneHue.
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35. CBolicTBAa AaHTUTECHOB: AHTUIECHHOCTD,
CHEM(PUIHOCTD.

6.2.4. ®opMBbI IK3aMeHAIMOHHBIX OHJIETOB

YyKEPOAHOCTh, HWMMYHOT€HHOCTb,

Koowt koumpoaupyemvix komnemenyui: /-1, /-2 OIIK-5

OI'bOY BO AI'MY

Mun3znpasa Poccun

Kadenpa mukpobuooruu,
BUPYCOJIOTHH U IMMYHOJIOTUU
110 HAIIPaBJIEHUIO NTOATOTOBKU

31.05.02 Ilenuarpus
Jucnunnuna — MmyHonorus

DK3AMEHAIIMOHHBII BUJIET Ne

1. Ucropus pa3BuUTUS UMMYHOJIOTHH

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

MNEPBUYIHOI'O U BTOPUIHOI'O UMMYHHOI'O OTBETA

3. PUM, npuHIun AMarHoCTUYECKOE 3HAUCHNE

VYTBep:keH Ha 3aceiaHnuu Kadenpbl, poTokod oT «19» mas 2025r. ITpotokon Ne 13

Omaposa C.M. 1.6.H., mpocdeccop,
3aBeAyromuii Kadeapoit MUKpOOHOJIOTHH,
BUPYCOJIOTUH ¥ UMMYHOJIOTUH

CocraBuTenu:
CaungoBa b.M. k.M.H., JOLICHT, JOIICHT
Kadeapsl MUKPOOHOJIOTHH,

BUPYCOJIOTUHA U UMMYHOJIOTHH

KopkmacoBa M.A. K.M.H., AOLEHT Kadeapbl
MUKpPOOHOJIOTHH, BUPYCOJIOTUN U
HUMMYHOJIOTUHN

« » 20 T.
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Koowi konmpoaupyemwix komnemenyuu.: HJ[-2 OIIK-5

dI'bOY BO AI'MY Kadenpa mukpobuonorumu,
BUPYCOJIOTMH U HMMYHOJIOTUT

Munznpasa Poccun 10 HATPABJICHUIO TIOJIrOTOBKU
31.05.02 ITenuarpus

Hucnunmmza — MmmyHoorus

DK3AMEHAIIMOHHBII BUJIET Ne

1. AHTI/II‘GH, OIpCACIICHHUC, CBOMCTBa aHTUT'€HA
2. I/IMMYHOJIOFI/ILI€CKa$I TOJICPAHTHOCTD, OIIPCACIICHUC, BUBI, OHOJIOrHYECKOE 3HAUECHHUE

3. DA, npuHmn npuMeHeHne sl TMarHOCTUKA MH(EKIIMOHHBIX O0sie3HeH

VYTBep:KIeH Ha 3aceaHuu Kadenpsl, mpoTokod oT «19» mas 2025 . Ne 13

3aBenyromuii kadeapoit MUKpOOHOIOTHH,
BHUPYCOJIOTUH U UMMYHOJIOTHH
1.0.H., mpodeccop Omapoa C.M

CocraBurenu:

CaunoBa b.M. x.M.H., JIOLIEHT, JOI[CHT
Kadeapsl MUKPOOHOJIOTHH,
BHUPYCOJIOIMH U UMMYHOJIOTUH
KopkmacoBa M.A. K.M.H., IOIIEHT Kadeapsl
MHUKPOOHOJIOT U, BUPYCOJIOTUH U

HMMYHOJIOTUHN

« » 20 I.
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6.2.5. Cucrema OLlCcHUBAHUS PeE3YJbBTATOB OCBOCHHUA NUCHUIIJIMHBLI, OIIMCAaHME IIKaJl

OICHUBAHUA, BbICTABJICHHUA OLICHOK.

IMoka3arenu Kpurepun ouneHuBanusi
OlleHUBAHUS «He 32a4YTEeHO0» | «324YTEHO»
NJa-1 OIK-5
3HATh CryneHt He criocobeH K CTyZIeHT CaMOCTOSITEIILHO BBIIEIISET TJIaBHbIE
abCTPaKTHOMY MBIIUICHUIO MOJIO’KEHHUS B U3YYEHHOM MaTepualie u
He 3HaeT 0CHOBBI HMMYHOJIOTHH | CIOCOOEH J1aTh KPATKYIO XapaKTePUCTUKY
OCHOBHBIM HJIesIM TPOpabOTaHHOTO MaTepuaia
JUCITUTIIAHBL.
3HaeT nmpeaIMeT, UMMYHUTET, aHTUT€HBI,
aHTUTENA ¥ IPYTUE MOHATHS JUCIUTUINHBL
[TokaspIBaeT riy0okoe MOHMMAaHHE MpeIMeTa
MMMYHOJIOTHH.
yMeTb CryneHt He ymeeT CTyneHT yMeeT oJb30BaThCsl y4eOHOH,
AQHAJIM3UPOBATh OCHOBHBIC Hay4HOH, HAyYHO-TIOIYJIIPHOM JIMTEPATypOu
MI0JIO)KEHUSI UMMYHOJIOTHU 0 MPEAMETY.
BJIa/IeTh Crynent He Biageet 60a30BbiMH | CTyIEHT MOKa3bIBaeT INTyOOKOE U MOJHOE
OCHOBaMH TI0 IIpeIMETY BJIaJICHHE BCEM 00bEMOM M3ydaeMOi
JTUCIUILIMHBI, BIaIeeT 3HaHUSAMU IO
MMMYHOJIOTHH.
-2 OIK-5
3HATH CryzaeHT He crocoOeH K CTyaeHT caMOCTOSATEIbHO BBIMOTHSET
CaMOpPa3BUTHUIO U OCHOBHBIE TpeOOBaHUS MO BEACHUIO
CaMOCTOSITEIbHOMY YCBOEHHUIO MIPOTOKOJIOB MMMYHOJIOTHYECKHX
npeaMera UCCIIeI0BaHUM
yMeTh CryneHT He ymeeT CTyIeHT 3HaeT U yMeeT MPUMEHSTH BCE
CaMOCTOSITENTbHO U3JI0KHTh MMMYHOJIOTHUECKHE METO/Ibl NCCIIE0BAHMS.
OCHOBHBIE TTOHSTHUS
MMMYHOJIOTHH
BJIA/IETh CrynenT He Biazneet 6a30BbiMU | CTYyICHT B IOJTHOM MEpE BJIaJICET BCEM
OCHOBAaMH 110 UMMYHOJIOTHH 00BeMOM H3y4aeMON AUCIUILTUHBL. MOXeT
M10JIb30BATHCS MOJIYYEHHBIM MaTEPUAIIOM I10
IIPEIMETY.

VIl. YYEBHO - METOAUYECKOE U THO®OPMAIINOHHOE OBECIIEYEHHUE
JNCHUIIVINHBI

7.1. OcHOBHas qUTEpaTypa

IleyaTHbIE N31aHUS

Ne HaumeHoBaHue U31aHUA KosnuyecTBo
IK3eMILISIPOB
B OubJMOTEKe
1 XantoB, P. M. NmmyHonorusi: Y4eOHMK Ui BY30B C KOMIIAKT — 100
" | muckoM. - M.: I'DOTAP - Menma, 2011 - 320 c.
1. VmMmyHONOTHS ¥ amieproyiorus / y4eOHUK ISl MEIUITMHCKUX 100
2. By30B // Tlom pem. A.A. BopoownéBa, A.C. brikoBa, A.B.
Kapaynosa.— M., IIpaktuueckas menuiunaa. — 2006. — 287c.
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MenuiuHckast MUKpOOHOJIOTHs, BUpycoiorusi, uMmyHosorus / [lox 650

3. | pen. mpod. JI. b. bopucosa. Yuebnuk. - M.: Meaumuna, 2001, 2002,
2005. - 528 c.
DJIeKTPOHHbIE U3IaAHUS
Ne HaumenoBanue n3ganus
MeaunuHcKasi MUKPOOHOJIOTHS, BUPYCOJIOTHS 1 UMMYyHOoJorusi: B 2 T. Tom 1. / mox pen.
B.B. 3BepeBa, M.H. boiiuenko. - M. : I'DOTAP-Menaua, 2016. — 447¢. // KoncynbTanT
1. | crymeHTa: cTyneHYecKasl SJIEKTPOHHAs OMOIMOTEKA: IIEKTPOHHASI OMOIMOTeUHAs
cuctema. — Mocksa, 2019. — Jloctyn no naposto. - URL:
http://www.studmedlib.ru/book/ISBN9785970436417.html
2. | MenuuuHckas MUKpOOUOIIOTHs, BUpYcoiorus U ummyHouorus. B 2 1. Tom 2. / mox pen.
B.B. 3BepeBa, M.H. Boiiuenko. - M. : [DOTAP-Menua, 2016. — 447c¢. // KoncynbTant
CTYJCHTA: CTy/I€HYECKas JIEKTPOHHAsI OMOIMOTEKa: SJIEKTPOHHAs OUOIMOTeUHas
cuctema. — Mocksa, 2019. — Jloctyn o naposto. - URL:
http://www.studmedlib.ru/book/I SBN9785970436424.html
7.2. lonoiHUTEIbLHAS JIUTEPATypa
IleyaTHbIe U3TaAHUSA
Ne HanMeHoBaHHe U3IaHUA KoanuyecTBO
IK3eMILISAPOB
B OM0.1HOTeKe
JApannuk, I'.H. Knuaudeckass IMMYHOJIOTHS U aJUICPTOJAOTHS: IS 100
1. | crya.cTtap.Kypcos, Bpauei, HMMMYHOJIOTOB, aJIEProyioroB
/T .H.Apanauk.-M:MHUA, 203.-604 c.
> XaurtoB,P.M. Hmmynonorus: arnac/ P.M.Xauts, A.A.SpuiuH, 25
" | B.B.IInerun// -M.:I'DOTAP-Menaua, 2011.-624 c.
3. | PykoBoACTBO K MNpakTHMYECKUM 3aHATUSAM 10 MHUKPOOHOJIOIHH, 20
MMMYHOJIOTH ¥ BUPYCOJIOTMH C WUTIOCTPUPOBAHHBIMH 3a1adamu //
noJ. pea. A.A.BopoGresa u B.H.Ilapera — M.,MHA — 2007. — 470 c.
4. 2. Ilnetidop k. Harmaoaas mmmynonorust. Ilep. ¢ anrm. - M. — 5
I'DOTAP Meaununa, 2000. - 95 c.
5. | MeauuuHCcKasi MUKpOOHOJIOTHS, BUPYCOJIOTHS U HIMMYHOJIOTHSI 60
/yaeOnuk moa pen. npod. A.A.Cooituakosa B.b.-CI16., M.-2008.-532
C.
DJIeKTPOHHbIE U3TaAHUS
Ne HaumeHoBanune u3ganus
MuKpoOHOIIOTHS, BHPYCOJIOTHS © UMMYHOJIOTHSI: PYKOBOJICTBO K J1a00OpaTOpHBIM
3ansaTusaM / o pea. B.b. CooituakoBa, M.M. Kapamnana. - M. : TDOTAP-Menua, 2015.
1. | (b-ka Bpaua-crienmanucra) // KoHcynbTaHT Bpaua: 2JIeKTpOHHAsI METUIIUHCKAs
O6ubnuoTteka: sneKTpoHHast 6nbaroTeuHas cucrema. — Mockaa, 2019. — Jloctym no
napouto. — URL: http://www.studmedlib.ru/book/I SBN9785970435755.html
2. | MukpoOHOIOTHS, BAPYCOJIOTHS M UMMYHOJIOTHS: PYKOBOJICTBO K JIA0OPATOPHBIM

3ansTusM / mox pea. B.b. CooituakoBa, M.M. Kapanarma. - M. : [DOTAP-Menua, 2014.
(b-xa Bpaua-cnienunanucta) // KoHCynbTaHT Bpaya: SJ€KTPOHHAS MEIUIIMHCKAS

OmbIMoTeKa: dNEeKTpoHHas OnbmuoTeunas cuctema. — Mocksa, 2019. — Jloctym mo
napoiro. — URL: http://www.studmedlib.ru/book/ISBN9785970430668.html
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http://www.studmedlib.ru/book/ISBN9785970436417.html
http://www.studmedlib.ru/book/ISBN9785970436424.html
http://www.studmedlib.ru/book/ISBN9785970435755.html
http://www.studmedlib.ru/book/ISBN9785970430668.html

3. | MuKkpoOHOIOTHS, BAPYCOJOTHS: PYKOBOJICTBO K IPAKTHYECKUM 3aHITUIM: y4eO.
nocobue / mox pen. B.B. 3Bepera, M.H. boituenko - M. : [DOTAP-Menua, 2015. (b-ka
Bpaua-crienuanucta) / KoncyapTanT Bpaya: 3JIeKTpOHHAsi MEAUIIMHCKas OubImoTeka:
aJIeKTpOoHHAs Oubamoreunas cucrema. — Mocksa, 2019. — Jloctyn no maposo. — URL:
http://www.studmedlib.ru/book/I SBN9785970434956.html

4., | OcHOBBI MUKPOOHOJIOTHH ¥ ©IMMYHOIoruu / o pea. B.B. 3sepeBa, M.H. boituenko -
M. : TDOTAP-Menua, 2014. (b-ka Bpava-crenuanucra) // KoHCynbTaHT Bpaya:
ANEKTPOHHAs MEIUIIMHCKas: OMOIMOTeKa: SJeKTpOHHas OUOIMOTeYHas cucTemMa. —
Mockasa, 2019. — Joctyn no napoito. — URL:
http://www.studmedlib.ru/book/ISBN9785970429334.html

5. | Mukpobuosnorust u ummyHosorus. [Ipaktukym: yue6. mocodue / P. T. Mannamosa - M.
: I'DO0TAP-Menua, 2013. (b-xa Bpava-cnenmanmcta) / KoHcynbTaHT Bpaua:
ANIEKTPOHHAS MEIUIIMHCKAsE OMOIMOTEKAa: SJICKTPOHHAs OMOIMOTEYHAsT CUCTEMA. —

Mocksa, 2019. — Jloctyn no maposro. —
URL :http://www.studmedlib.ru/book/ISBN9785970427507.html

7.3 Pecypcbl HHpOPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHeT»

Ne HaunmeHoBaHue pecypca

Hanpumep:
OnektpoHHass Oubnmoreka: OubiamoTeka nuccepramuii: cat /  Poccwuiickas

rocynapcTBeHHas oubianoreka. — Mocksa: PI'B, 2003. — URL: http://diss.rd.ru/?lang-ru
(mara obpamenus: 25.01.2019). — TekcT: 2JeKTPOHHBII.

[IpaButensctBo Poccmiickoit ®eneparuu: odurnmanpHelii  caiiT. — MockBa. —
2. | OonoBisiercst B Teuenue cyrok. — URL: http://government.ru (mara oOpamieHwus:
19.02.2019). — TekcT: JIEKTPOHHBIN.

3. | DnexTponHO-0MOIMOTEYHAs cucTeMa «KOHCYIbTaHT cTyAeHTa». Pexum moctyna :
OrpaHMYCHHBIH 10 JIOTUHY ¥ napoJro; http://www.studmedlib.ru

4. | DnexTpoHHO-OMOIMoTeuHas cucreMa «KoHcynbpTaHT Bpauay. Pexum moctyna :
OTpaHUYCHHBIN 110 JIOTUHY U napoiito; http//www.rosmedlib.ru

5. | I'ocynapcTBeHHas 1ieHTpaibHasi HAy4Has MEIUIMHCKas OUOIMOTeKa;
http://www.scsml.ru//

6. | ®enepanpHas IEKTPOHHAS MEAUITMHCKAsT OHOIHOTEKA

7. | Hayunas anextponHnas oubnmnoreka «KUBEPJIEHMTHKA

7.4. UudopManiuoHHbIe TEXHOJIOTHHI

Ilepeuens nuyen3uonH020 NPOZPAMMHO20 0DecneueHun:

— Microsoft Windows Professional 10 Russian Upgrade OLP NL AcademicEdition FQC-
09519; OO0 "AT", cpok ACHCTBHS JTUICH3UU. OECCPOUHO;

— Microsoft Win Pro 7 SP1 x64 RUS FQC-08297; OO0 "UBT", cpok aelicTBuUs
JUIEH3UHU: 0€CCPOUHO;

— OnmnepanonHas cuctema «PEJl OC», cpok aeicTBuUs JIMIEH3UH: O€CCPOUHO;

— Oduchsrit maker LibreOffice, cpox neiictBust nuneH3un: 6eccpoyHo;

— Oduchsrit maker OpenOffice, cpok neicTBUs THIIEH3NH: OECCPOYHO;

— Kaspersky Endpoint Security mist pabounx cranuuii u ¢aiiaoBeix cepepon, OO0
"FOT’KOMCO®T", cpok aeiictBust munen3uu: 11.12.2026;

— TIO «Cpena snextponnoro ooyuenus: 3KLy 3apeructpupoBano B Peectpe poccuiickoro
nporpamMmmHoro obecrieuenus: [Ipukazom Muncssizu Ne 515 ot 06.10.2020 (peructpauivOHHBIN
HoMmep 7069, nata peructparuu 07.10.2020). Cpoxk neiictBus muuensuu: 04.09.2026.

— Sunexc bpaysep ¢ Anucoit Al, cpok neiicTBus IULeH3UU: OECCPOUHO;
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http://www.studmedlib.ru/book/ISBN9785970434956.html
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http://www.studmedlib.ru/book/ISBN9785970427507.html
http://diss.rsl.ru/?lang=ru
http://government.ru/
http://www.studmedlib.ru/
http://www.scsml.ru/

— MozillaFirefox, MozillaPublic License, cpok aeiicTBus TUIICH3UU: OECCPOUHO;
— 7-Zip, GNU Lesser General Public License, cpok aeiiCTBHs THIIEH3UH: OECCPOYHO;
— Sumatra PDF, cpok neicTBHs JIMIIEH3UH: OECCPOUHO.

V. III. Anmmena 1, 3 atax.
Jlnst mpoBelieHUs] MPAKTUYECKU 3aHSATHH,
TEKYIIETr0 KOHTPOJIS.

VIIl. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHUE JUCHOUIIJINHbI
Ne | Bun nomernienusi ¢ HOMepom HaumenoBanue 060pyaoBanus
n/m | (yaeOHas aymuTopus, labopaTopus,
KOMITBIOTEPHBIN KJIacc) ¢ yKa3aHHEeM
azpeca (MECTONOJIOKEHUE) 3/1aHus,
KIIMHUYECKON 0a3bl, CTPOCHHSI,
COOpY>KEHHUsI, TOMEUICHNUS, TUIOIAIN
MOMEIICHUS, €T0 Ha3HAUCHHS.
1. | YueGHas komHara Nel (28 m?) JlaGopaTopHbIE CTOJBI JJIS MPOBEACHUS
Va. . Anuesa 1, 3 atax. MUKpPOOHOJIOTUYECKUX  MCCIIEI0BAaHUN.
Jns mpoBeneHus: mpaktuyecku 3aHsaTil, | [llkad c MHUKPOCKOTIAMU u
TEKYIIETO KOHTPOJIA. CHEIHATbHBIMA  MHCTPYMEHTAMH  JUISI
MPOBEJICHUS MPAKTUYECKUX 3aHATHA.
Tabnuipl, CXEMBL.
2. | YueOHas komMHata Ne2 (46,5M°) JlaGopaTopHble CTONBI JIs TPOBEICHUS
Va. . Anuesa 1, 3 stax. MUKpPOOHOJIOTUYECKUX  MCCIIEI0BaHUN.
Jns mpoBeneHus: npaktudecku 3aHsaTuil, | [llkad c MHUKPOCKOTIAMU u
TEKYIIETO  KOHTPOJISA.  DIJEKTPOHHOTO | CIICUUANBHBIMA ~ WHCTPYMEHTAMU  JUIS
00y4eHus, JIEKIINOHHBIX 3aHATUH. MPOBEJACHUSI MPAKTHUYECKUX  3aHSITHA.
Tabnuipl, CXEMBL.
MynpTUME IUAHBINA KOMILIEKC
(HOYyTOYK, MPOEKTOpP, IKpaH)
3. Vue6nas komHata Ne3 (49 m?) JlaGopaTopHble CTOJIBI JAJs1 MPOBEAECHUS
Vn. 1. Anuesa 1, 3 stax. MHUKPOOHOJIOTHUECKUX  MCCIICIOBAHUM.
Jlns mpoBeneHus npaktudecku 3aHaTil, | [llkad c MHUKPOCKOTIAMU u
TEKYIIETO KOHTPOJIS. CHEeNHATbHBIMA ~ MHCTPYMEHTAMH  JUISI
MIPOBE/ICHUS MPAKTUUECKUX 3aHATHH.
TabauIpl, CXEMEL.
MynpTUME IUAHBINA KOMILIEKC
(HOYyTOYK, MPOEKTOpP, IKpaH).
4. | Vuebuas komnaTa Ned (49 m?) JlaGopaTopHble CTOJIBI JAJs1 MPOBEAECHUS
Vn. III. Anuesa 1, 3 stax. MHUKPOOMOJIOTHUECKUX  HCCIICIOBAHUM.
Jns mpoBeneHus: mpaktudecku 3aHsaTuii, | [Ilkad c MHUKPOCKOTIAMU u
TEKYIIETO KOHTPOJS, TPOMEKYTOYHOH | CTICIUANBHBIMA ~ WHCTPYMEHTAMH  JUIS
aTTeCTallHH. MIPOBE/ICHUS MPAKTUUECKUX 3aHATHH.
Ta0HIbl, CXEMBL.
5. | Yue6uas komHaTa NeS (63m°) JlaGopaTopHble CTOJIBI JAJIs1 MPOBEACHUS

MHUKPOOHOJIOTHYECKUX  MCCIICIOBAHUM.
xad c MHKPOCKOIIAMU 5
CHEIUAIbHBIMU  MHCTPYMEHTAMU IS

MPOBEACHUS IPAKTUUECKUX 3aHATUM.
Tabauibl, CXeMBI.

MynpTUME IUAHBINA

(HOYTOYK, MPOEKTOpP, IKpaH).

KOMIIJIICKC
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6. | YueGnas komHata Ne6 (28 m?)
Vn. III. Anuena 1, 3 stax.

TEKYIIETO KOHTPOJIA.

1 mpoBeneHus NPaKTUYECKH 3aHATUM,

JlabopaTopHble CTONBI AJIsi MPOBEICHUS
MUKPOOHOJIOTHYECKUX  HMCCIICTOBAHUM.
Ixad c MUKPOCKOIIAMH u
CICIUAIBHBIMH  MHCTPYMEHTAMHU  JUIS
MIPOBEJICHUS MPAKTUUYECKUX 3aHATHH.
TaOuIbl, CXEMBI.

7. | JJaboparopus (24 m?)
V. III. Anmesa 1, 3 stax.

IMPAKTUYCCKUM 3aHATUAM

Jns mpoBeneHust 1abopaTopHbIX padoT K

JlabopaTopHbIE CTOJNBI JJIsi MPOBEICHUS
MHKPOOHOIOTHYECKUX  HCCIICIOBAHUIA.
lkap ¢ CyXUMH  TNHUTATEIHHBIMH
Cpe/ilaMH U pEaKTHBAMH.

AI'MY
V. . Amuesal, 1 stax.
Jlnst camocTosATenbHON PabOTHI.

8. | YutanbHblii 3an HayuyHolt Oubnmotexu

Cron, crynbs, ydeOHAas M HaydHas
JIUTEPaTypa, KOMIBIOTEPHI C BBIXOIOM B
MHTEpPHET

I X. HCITIOJIbB30BAHUE UHHOBALIMOHHBIX (AKTUBHBIX U
NHTEPAKTUBHbIX) METO/J10OB OB YYEHUA

HCHOJ’ILSyeMHe AKTHUBHBIC MCTOIbI O6y‘I€HHH IIpu H3YUYCHUUN JAHHOM JUCLIUILIAHEI

cocTaBIAAOT 5,5% 0T 00beMa ayIUTOPHBIX 3aHATHIA.

1. Hcnosb30BaHME 3IEKTPOHHOTO TEKCTA JIEKIUK B BUJIE JOKYMEHTA TEKCTOBOTO PEAAKTOPa
Word.

2. Hcnons30BaHue Mpe3eHTANNM, CIeTaHHBIX B mporpamme Power Point.

3. Hcnonws3oBanue BUaIeO(GHUIEMOB.
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No | HaumeHnoBanue paszzgena | Bun, Ha3BaHwe  TeMbl  3aHSATHS ¢ | TpynoemkocTh
(mepeyucanTh T€ | UCMIOJIb30BaHUEeM  (OpM  aKTUBHBIX U (dac.)
pa3ziesibl, B  KOTOPBIX | HHTEPAKTUBHBIX METOJOB O0yUYCHUS
UCIIOJIb3YIOTCS
AKTHBHBIE u/unu
UHTEPAKTUBHbBIE (OPMBI
(MeTonb1) 00y4YeHUs)

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

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

2. HAOreHHbIE JL.4. 'yMopasibHbIN U KJIETOYHBIN 1,5
HMMYHOPeryJasiTopbl. MMMYHHBIN OTBET. AHTHUTENA, KJIACChI
I'ymopanbHblii U MMMYHOTJIOOYJIMHOB, UX XapaKTePUCTHKA.

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

3. | Kimanyeckas JI.5. OcobeHHOCTH IMMYHHOTO OTBETA MpU 15
HMMYHOJIOTUSl. Pa3IMYHBIX COCTOAHUSAX. IMMYHHBIN OTBET
HNMMmyHoJI0rHYeCcKasn npu OaKTepHaIbHBIX, TPOTO30MHBIX,
namMsatTb. Oco0eHHOCTH | IPUOKOBBIX U BUPYCHBIX MH(EKLHUSAX.

HMMYHHOTI'O OTBeTa NMMyHOOrHMY€ecKast maMsrhb.

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

TpaHCIUIAHTAMOHHbIH

U NPOTHBOOIYXO0JIeBbIN

HMMYHHTET.

4. | Metoasbl JI.6. ImmyHHBIH cTaTyc. BpoxkaeHHble u 2
HCCJICJOBAHNS npruoOpeTeHHble UMMYHOAE(DULIUTHI.

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

AyTOMMMYHHBIE

peaKknuu u

3a0oJieBaHMsl.

5. | Alutepruyeckue JI.7. UmmyHoOnDatonorus. 2

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

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

XI.OCOBEHHOCTHU OPTAHU3ALIUU OBYUYEHMUS 1O JUCHUIIJIMHE JJIA
NHBAJNUI0B U JINL| C OTPAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbSA
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11.1. O0y4yeHue MHBAJIUAOB M JIUI C OTPAHUYEHHBIMU BO3MOKHOCTAMM 310POBbS

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

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

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

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

* IPUCYTCTBUE aCCHUCTEHTA, OKA3bIBAIOIIET0 00yJar0IIeMycsi HEOOXOAUMYIO TOMOIII;

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

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

* HaJIC)KAIIMMH 3BYKOBBIMU CPEJCTBAMH BOCITPOU3BEICHNUE HHPOPMAITUY;

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

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

11.3. O6pa3oBaHue 00y4aIOIMXCHA C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 310POBbS MOXKET
OBITH OpraHn3oBaHO KaK COBMECTHO C APYTHMHU 06yan-OIIII/IMI/IC$[, TaK U B OTACJIBHBIX I'PpyHIIax.

11.4. TIlepeyeHb Yy4eOHO-METOAUYECKOTr0 oO0ecreYeHUs] CAMOCTOSITEJIbHOH PadoThI
00y4YarIIHUXCS M0 AUCHHUILINHE.

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

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

- B hopMe DIIEKTPOHHOTO JOKYMEHTA;
- B hopme ayauodaiina.

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

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

11.5.1. TIlepeueHr (HOHIOB OLEHOYHBIX CPEICTB, COOTHECEHHBIX C IUIAHHUPYEMBIMU
pe3yJibTaTaMH OCBOCHUS 00pa30BaTEIbHON MPOrpaMMBI.

JIst CTYA@HTOB C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/10POBbS

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

C HapyIIeHueM ciryxa TeCT MPEUMYILECTBEHHO MUChbMEHHAs
MIPOBEpKa

C HapyIlIeHneM 3peHus cobecemoBaHue MPENMYIIECTBEHHO yCTHAS
MIpOBepKa (MHINBUAYAIBHO)

C HapyIIeHHnEeM OIOpPHO- pelIeHne TMCTaHIIMOHHBIX opranuzanusg KoHTpons B LMS

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

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

11.5.2. Meronuyeckue mMarepualbl, ONPEEIAOIINe IPOLUEAYPbl OLEHUBAaHUS 3HAHUM,
YMEHUH, HAaBBIKOB W (WJIM) OIBITA JAEATEIBHOCTH, XapaKTEePHU3YIOIIME ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

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

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

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

- B Ie4aTHO! (opMe yBEJIMUEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopMme ayanodaiina.

JUist U1 ¢ HapyIIeHUsIMU CITyXa:

- B Ie4aTtHou opme;

- B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapaTra:

- B Ie4aTtHou (opme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

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

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

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

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

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

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

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

11.6. IlepeyeHb OCHOBHO¥ U JOMOJHUTEIbHON Y4eOHOI TUTEPATYPBHI, HE00X0TUMOI 111
OCBOEHMS THCIUNTUHBL.

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

11.7. MeToanyeckue yKazaHus I 00y4arOLIMXCsl 10 OCBOCHUIO AU CHHMIIIUHBI

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

11.8. Onucanue MaTepUATbHO-TEXHHYECKO# 0a3bl, HEOOXOAMMON /I OCYIIEeCTBJIEHHSA
o0pa3oBaTeIbHOIO MpoLecca Mo JMCHUIIINHE

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

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

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

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

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

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

XIl. JIACT U3BMEHEHMU

PII akTyanu3upoBaHa Ha 3aceqaHun kadeapsl

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

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