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PABOYAA NMPOrPAMMA YYEBHOW ANCLUUNNHbBI
51.0.48 O6wasn n KnMHuyeckass UMMyHOJs10rns

1. Kog n HaumeHoBaHue cneynanbHocTu: 30.05.02 MeguuymHckas buodusnka
2. Cneynanusauma: meanumnHckas brnodusnka

3. KBanucumkauma BbinycKHUKa: Bpay-6Modomamnk
4. dopma 06y4YeHunA: oYHas

5. Kadhepgpa, oTBeuawoLiasn 3a peamsaymnio gucUunInHbl: kageapa 6Modm3nkm n
GMOTEXHO0TNK

6. CocTtaBuUTENIN NpOrpamMmmbil:
MyTuHuesa Onbra BacunbesBHa, JOKTOP GMOMOTMYECKNX HayK, OOLEHT
KontakoB Nropb AnekcaHapoBuy, kaHangar 6uonornyeckmx Hayk, AOUeHT

7. PekomeHgoBaHa: Hay4yHO-MeTOANYECKAM COBETOM MefMKO-6MON0rMYeCcKOro
(oakynbTeTa, npotokon Ne 5 ot 23.06.21T.

8. YueGHblii rog: 2024-2025 CemecTtp(bl)/ITpumecTp(bl): 7, 8



9. Llenu n 3aga4m yueGHOI AUCLUNIIUHDI

Lenbo ancumnnnHbl SBASIETCS U3ydeHne OOLLMX 3aKOHOMEPHOCTel pa3BuTus,
CTPYKTYPbl U (DYHKUMOHMPOBAHUS WMMYHHOW CUCTEMbl OpraHu3mMa B HOpME U npwu
3a60n1eBaHUSAX, OOYC/IOBNEHHbIX HaPyLUEHMEM WMMYHHbIX MEXaHW3MOB, a TakKxe
ANarHoCTUKM C
NCNoMIb30BaHMEM MMMYHO/I0TMYECKUX METOA0B.

OcCHoBHble 3ada4qu [UCUUNIINHBI:

- thopMumpoBaHue npeacTaBneHns 06 MMMYHONOTMN Kak O NpeamMeTe B Lie/IoOM U
06 MMMYHHOI CMCTEME KaK OfHOI N3 BaXKHbIX CUCTEM OpraHM3Ma YenioBeKa;

- 3HAaKOMCTBO CTyAEHTOB C OCHOBOMojarawwuMmy pasgenamv obulei u
KIMHNYECKOM MMMYHOIOTUN, HEeOOXOAMMbIX ANA MNOHUMaHUA NaToNormm WUMMYHHOWR
CUCTEMBbI;

- dhopMMpoBaHME COBPEMEHHbIX MNPeACTaBNEHNA O MpUUYMHAX pPasBUTUA U
natoreHese 60/1e3HEN UMMYHHOW CUCTEMBbI,

- OCBOEHMEe CTyAeHTaMn OCHOBHbIX METOAOB OLEHKM MMMYHHOIO cTaTyca
yesioBeKka n

BbISIBNIEHNSI HAPYLLEHUI B paboTe MMMYHHOI CUCTEMBI.

10. MecTo yyeGHOU AUCLUNIUHBI B CTPYKType OOM:

YuebHaa gucumnnvHa «O6uwas M KAMHUYeckass MMMYHOSIOTUSI» OTHOCUTCH K
ob6sA3aTefnibHbIM - gucuunanHam 6asoBort yactm bnoka 1 «AucumnavHbl (MOAYN)»
defepasibHOrO  rocyapCcTBeHHOro  obpasoBaTeslbHOr0  cTaHgapTa  BbICLUEro
obpaszoBaHus no cneynanibHocTy 30.05.02 MeanuunHckas 6ruodmsnka (cneynanuncr).
OCHOBHble  MOJIOXKEHUA  OWUCUMM/IMHBI - [O/DKHbI  ObITb  WCNOMIb30BaHbl B
JasibHENLWeM Npy U3ydeHUn Nocrefyowmx AUCLUMNINH, a Takke MNpu NpOoXoXaeHUn
Hay4HO-1ccneaoBaTelbCkMxX NPaKkTUK, Npy HanmcaHum KypcoBbix n BKP.

11. TlnaHupyemble pe3ysbTaThl 0Oy4YeHHs M0 AUCLUIUIMHE/MOAYJIFO (3HAHWS], YMEeHUs], HaBbIKH), COOTHEeCEHHbIe C
TUIaHUPYEMBbIMH pe3y/IbTaTaMHd OCBOeHMsi 0Opa3oBaTenbHOM NMporpammbl (KOMITETEHLUSIMHM) U HHAWKATOPaMM UX
JOCTYDKEHHUS:

Kopg, HasBaHue Kopa(bl) VHankaTop(bl) MnaHnpyemble pesynbTaTbl 00yYeHUus
KOMMNeTeHLMN

OlK- | CnocobeH OrkK-1.1 MpymeHseT 3HaeT: yHOameHTaslbHble W NpuKnagHble

1 ncnonb3oeatb " hyHOaMeHTasIbHblE | MeAULMHCKMe n npuknagHble,
NPUMEHSATb 1 NpyKNagHble €CTeCTBEHHOHayu4Hble 3HaHNA
hyHAaMeHTasIbHbI MeauLMHCK1e
€ W npuknagHole 3HaHus gns Ymeer: MCnonb30BaTb " NMPUMEHSTb
MeOMLMHCKNE, MOCTAHOBKN U dhyHAaMeHTa/IbHbIEe n npvknagHble
€CTeCTBEHHOHAY H peLueHns MeOULMHCKUE eCTeCTBEHHOHAYYHbIE 3HaHWUS 415
ble 3HaHuA  4nsa NPOECCUOHASBHBIX | MOCTAHOBKA M PEeLIeHNss  CTaHOApPTHbIX
NMOCTaHOBKM " 3agad WHHOBALMOHHbLIX  3ajay  NpogyeccnoHanbHON
peLueHns AesaTensHocTH
CTaHOAapTHbIX "
NHHOBALMOHHbIX BnageeT: doyHAaMEHTa/IbHbIMU U NPUKIALHbIMA
3ajaq MeANLUHCKUMUA " €CTeCTBEHHOHAYUHbIMU
npocheccuoHasibHO 3HaHUAMU AN MOCTAHOBKM U peLleHust
 fesATenbHOCTU CTaHAAPTHbIX WM WUHHOBALMOHHbIX

npodeccnoHaibHON AesATeNlbHOCTU

12. O6bemM gucuuninHbl B 3a4eTHbIX eguHuLax/yac.— 7 3.e./ 252 vac.



dopMa NPOMEXYTOUHOII aTTecTauum 3a4eT 1 9K3aMeH

13. TpyzoeMKOCThb 10 BUZlaM yueOHOH paboThI

TpyooeMKOCTb
Bupg yyebHoli paboTbl Bcero Mo cemecTpam
Ne 7 Ne 8
AyANTOPHbIE 3aHATUSA 50 48
Niekunn 32 16 16
B TOM 4uUCre: npakTuyeckme - - -
nabopartopHble 66 34 32
"pynnoBble KoOHCYNbTaummn 48 24 24
CamocTosaTenbHas paborta 70 34 36
B TOM Yucsie: Kypcosas paboTa (NpoekT) - - -
o 3auver, 3aver JK3ameH
dopma NpomMexyTo4HOI aTTecTaLmm
(3Kk3ameH — __4ac.) 3K3:‘M6
VToro: 146 74 72

13.1. CopgeprkaHye AUCLMIUIMHbI

HaumeHoBaHve pasgena
ANCLMMAVHBI

Ne n/n

CopepxaHue pasaena AUCUMnvHBbI

Peanusauus
pasgena
AVNCLMNIHBI C
MOMOLLIbIO
OHNaWH-Kypca,
QYMK*

1. lekuuun

Oo6Lwas MMMyHonorus

11 VicTopusa n metogosiorus
MMMYHO/10TN

VIMmyHosornsa — Me,lJ.I/IKO-6I/IOI'IOFI/I'-IeCKaFI ancumniinHa.
|/]CTOpI/IF| pa3BnTna UMMYHOJ10TUN. Hal'lpaBl'IeHI/IFI,
3agayn n MeTobl COBpeMEHHOVI MMMYHOJ10TnWN, eé
OCHOBHbIE OOCTWMXEHUA.

1.2 VIMMYHUTET 1 ero Buabl.
EcTtecTBeHHasn
PEe3NCTEHTHOCTL OpraHm3ma
yesioBeka.

MoHAaTME 06  UMMyHUTETE.  BpOXAEHHbIA K
afanTyBHbIA UMMYHUTET. EcTecTBeHHas
PEe3NCTEHTHOCTb OpraHM3mMa 4esioBeka. BHelwHue u
BHYTPEHHME Gapbepbl. Ponb HOpMasIbHOM
MUKPO/IOpbl B €CTECTBEHHOW  PEe3UCTEHTHOCTU
opraHusma 4enoBeka OT MHekuun (bakTepuumaHble
CBOICTBA LE/IbHOW CbIBOPOTKA  KPOBW:  JIN30LMM,
nponepavH, 0-M3nHbl U Ap.). Ponb rymopasibHbIX
(pakTopoB B Hecneumdmyeckoi 3awuTe opraHusma.
Cuctema KOMMNEMEHTA: nyTM ee aktMBauum W

dyHKUMKM.  MoHouuTapHo-harouMTapHas  cuctema.
Knetkn cucrtemsl M®C. OcHoBHble cTaguu
harountTosza UM KX XapakTepuctuka. MexaHu3mbl

YHUUTOXEHUS dparoumtammy MUKPOOPraHn3MoB.

1.3 KOMMOHEHTbI MMMYHHO/A
CUCTEMBbI.

MvmmyHHaa cuctema 4yenoseka. Knaccudpmkauus
OpraHoB VMMYHHOR CUCTEMbI: Karcy/IMPOBaHHblE U

Hekancy/IMpoBaHHble, MNEPBUYHbIE 1 BTOPUYHBIE.
OpraHHO-UMPKYIATOPHBIA  NPUHUMN  OpraHu3auuu
UMMYHHOW  cucTembl. LleHTpasibHble (NepBUYHbIE)
OpraHbl  UMMYHHOW  cucTembl.  KOCTHbIA  MO3T,




OCO6GEHHOCTU PasBUTUSA U CO3peBaHnUs NUMGONAHbIX
CTBO/IOBbIX KIETOK B  KOCTHOM  Mo3re. Tumyc
(BMnoukoBas xenesa), OCOGEHHOCTU pas3BUTMA W
cenekuun  T-numcpbountoB B TMMyce. Mopdo-
hyHKUMOHa/IbHAasA XapakTepuctuka nepudepruyecknx
(BTOpPWYHbIX) OPraHOB MMMYHHOI cuctemMbl. CTpoeHne
" OYHKL MM Cesie3eHku, co3peBaHne n
andpbchepeHumpoBka  NUMAOUUTOB B Cefe3eHkKe.
CTpoeHve ©  YHKUMM  NUMAATUYeCcKuX  Y3/10B,
nponudpepauma n  cenekuns  MMAOUMTOB B
numdaTnyecknx ysnax. Xapaktepuctvka u yHKUUn
numdoongHom TKaHw, accounMpoBaHHO co
cnmsncTbiMn obonodkamu (MALT). Xapaktepuctuka u
hyHKUMM  IMMAIONAHON TKaHW, accOUMMPOBAHHON C
KOXEW.

1.4

KneTtkn uMmyHHoW
CUCTEMBI.

NekounTbl: OCOBEHHOCTU CTPOEHME U (DYHKLUN.
KonnuectBo nelikouutoB B KpoBW. [loNynsLMOHHBLINA
COCTaB  NeiikouuToB, feilkounTapHas  dopmyna.
XapakTepucTmka rpaHynounTtoB W  arpaHyioumTos.
Ponb HelTpodmnos, 303umHOGMN0B, 6a30nioB B
NMMYHOOTNYECKNX peakumsXx. T-numcpounTb:
Knaccudukaums, 3pdeKTopHble U perynsatopHble
dyHKUMK  cybnonynaumii  T-knetok.  CTpoeHue
peuentopa T-numdoumntoB Ans aHtureHa (TCR).
KopeuentopHble monekynst CD4 wn CD8. B-
NMMAOLMTBI:  XapakTepucTuka, dyHKUMM  ©
knaccudpukaumsa (B1 u B2-numdoumtel). CTpoeHue B-
KneToyHoro  peuentopHoro  komnnekca  (BCR).
EcTecTBeHHble  (HOpMasibHblE)  KW/Iepbl (NK-
Kunnepbl), Hynesble knetkn (0-numdounTsl). MNoHATHE
06 aHTUreHNPeACTaBNALWNX KIETKaX.

15

AHTUrEHbI

AHTWreHbl: onpegeneHne, npupoja W  OCHOBHbIE
cBoiicTBa (cneuudnyHOCTD, UYXXEPOAHOCTb,
MMMYHOTEHHOCTb W TOJIEPOTeHHOCTL). [loHATME O
HEMOMHbIX aHTUreHax (ranteHax), 06 aHTUreHHOo
JeTepMunHaHTe (a3nutone). MoHATne o]
cynepaHTureHax. AHTUreHbl OpraHM3ma YyesioBeka.

1.6

AHTUTENA

AHTUTENA: WCTOpPUSA OTKPbITUA, Knaccudukaums wu
QyHKUMN  MMMyHOornobynuHoB.  IgG:  cTpoeHue,
cofepxaHve B CbIBOPOTKE KPOBW, yHKUMKU. IgM:
CTpOeHWe, cofiepXKaHne B CbIBOPOTKE KPOBW, (PYHKUNN.
IgA: CcTpoeHue, copepXaHue B CbIBOPOTKE KPOBM,
oyHKUMK. IgE: CTpoeHue, cofepXaHue B CbIBOPOTKE
KpoBW, yHKUuK. IgD: cTpoeHue, cogepxaHve B
CbIBOPOTKE KpOBMU, OyHKLMN. MoHATMe 0
cynepcemeiictBe  MMMYHOr/106ynMHOB.  CuHTE3 1
MHaMnKa 06pa3oBaHns aHTUTenN.

1.7

MonekynsipHble OCHOBbI
MEXK/TETOUHbIX
B3aMMOeiCcTBIIA B
UMMYHHOI CUCTEME.

MonekynsipHbIe OCHOBbI MEXK/TETOUHbIX
B3aMMOLEWNCTBUIA B UMMYHHOI cucteme. Mosieky bl
MEXKNETOYHOI aareanmn. LIMToknHbl, ux
Knaccudmkaums u cBoincTea. VIHTepnenknHol.
ViHTepdepoHbl, nx knaccugmkaums 1 OCHOBHbIE
dhyHKUMM. PocToBble thakTopbl. LIMTOTOKCHHbI
(dbakTopbl HEKPO3a ONyX0Nnei). XeMOKUHbI.

1.8

VIMMYHHBIA OTBET, €ero
MyCKOBbIe 3Tanbl u
MEXaHW3Mbl.

OnpegeneHve WMMYHHOTO OTBeTa, €ro MycKOBble
aTanbl U MexaHu3mbl. NyMOpasibHbIi UMMYHHbI OTBET.
KNeTouHbI MMMYHHbIA OTBET.  MIMMyHOsIOrMyeckas
namsTb. BTopuuHbIii VUMMYHHbII oTBeT.
B3aumogeiicTBue KIETOK MpWM  pasHbiX  chopmax
MMMYHHOTO OTBeTa. Perynsiuysi MMMyHHOTO oTBeTa.

KnuHunyeckass uMMyHos10rus

1.9

MNpeameT 1 3a4a4u




KMHNYECKON UMMYHONO0rMn

1.10

BospacTtHasa ummyHoorus

BospacTHble 0COBEHHOCTU nMMyHuTeTa. Passutne
I/IMMyHHOI‘/JI CUCTEMbDI.

1.11

MpPOTMBOMHIEKLMOHHbII
UMMYHUTET

Ponb BO36yauTeNns n xo3anHa B passuTum
MHEKLMOHHOTO npouecca. baktepun 1 UMMYHHBIi
oTBeT. B3aumogencTeue 6akTepuin ¢ UMMYHHOIA
cMcTemoil. MexaHu3mbl ykoHeHus 6aktepuii ot
UMMYHHOW 3awmTbl. 3a60/1€BaHUs, Bbi3BaHHbIE
UMMYHHbIMW peakuusiMu Ha 6akTepuasibHble
aHTUreHbl. Bupycbl 1 UMMYHHBI oTBeT. MNpsimoe
[elcTBue BUPYCOB Ha KNeTkn. MexaHu3mbl YKI0HEHUS
BMPYCOB OT UMMYHHOW 3alUmThbl.

MoBpexaeHuns, BbI3BaHHbIE UMMYHHbIM OTBETOM
opraHv3ma Ha BUPYCHYIO MHAIEKLIMIO.

1.12

VIMmyHoAepULUNTHBIE
COCTOSIHMSA

OnpegeneHune, 3TUOMONNSA, NaToreHes,
Knaccuumkaums n KNMHMYeckasa kaptnHa
NMMYHOAEMULIUTHBIX COCTOAHWIA. [epBuYHbIE
AednunTbl 'YMOpPasibHOro 3BeHa MMMYHUTETA.
ArammarnobynuHemus. CenektusHble gedununt IgA.
T-KNeTouHble Y KOMOUHMPOBaHHLIE NepBuyHble NAC.
MepsBuyHble NAC, accounmpopBaHHble ¢
HeJoCTaTOYHOCTbIO tharounTosa. CuHapom xoba.
MepBuYHbIE AeUUNTLI CUCTEMbI KOMIM/IEMEHTA.
HacnefcTBeHHbIi aHTMOHEBPOTUYECKMNI OTEK.
BropuuHble NAC. MpuumHbl. OcobeHHocTn MAC npu
WH(PEKLMOHHBbIX 3a60/1EBaHUSAX, TPABMeE,
3Koornyecknx un atporeHHbix MAC. OCHOBHbIe
MeTOAbl ANArHOCTUKM U MPUHLMMNLI Tepanmu
UMMYHOAE(PULINTHBIX COCTOSIHUIA.

1.13

Anneprusa

OCHOBHblEe NPUHLMNbI AUArHOCTUKA U
UMMYHOANArHOCTUKM UMMYHO3aBUCHMbIX
3aboneBaHunii. TpakToBKa UMMYHOrpaMm npu
UMMYHO3aBUCKMbIX 3a6051eBaHnaX. OueHka
MHTEpPEePOHOBOro cTaTtyca. KnnHuueckas u
nabopaTopHas anneprognarHoctuka. Annepretsi,
CTPYKTYypa 1 yHKUMN. AnnepreHsl U nepekpecTHas
peakTMBHOCTb. MonekynspHasa anarHocTvKa anneprum.
3HaueHne 1 0CO6EeHHOCTY anneprosiornyeckoro
aHaMHesa B pas3/iMyHbIX BO3PACTHbIX rpynnax.
BbITOBbIE, aNMAepMasibHbIE NblNbLEBbIE, IPUOKOBbIE,
nuLieBble, MHDEKLNOHHbIE asniepreHbl. MeTogpl u
TexHVKa NoCTaHoBKW asiniepronpob. MokasaHus un
NPOTMBONOKa3aHNs K MOCTAHOBKE KOXHbIX NPO6.
OueHka. OCOH6eHHOCTUN TECTUPOBaHMUSA Y AeTeil.
AnneprogmuarHocTuka in vitro.

3Tnonorua, natoreHes, knaccudukaums un
KMHMYecKas KapTuHa anfeprnyeckux peakuuii Ha
NlekapcTBeHHble npenapartbl. JuarHocTuka v feveHve
JNIEKAPCTBEHHbIX annepruii. Liutotokcuyecknia,
NMMYHOKOMNNIEKCHBIA TUMbI IEKAPCTBEHHONW anneprum.
ApTioconoaobHas peakumsi, CbiIBOPOTOUHasi 60/1e3Hb.
KoHTaKTHbI gepmatuT. MIMMyHOCYnpeccuBHbIe
npenaparsl.

MceBpoannepruyeckne peakumn. OnpegeneHne n
knaccudpmkauus. MNMecesgoanneprnyeckne peaxumm
06ycnoBneHHbIe HapyLleHMeM MeTabonusma
rmcTammHa, HapylleHnem MeTabonnsma
apaxvaoHOBOW KUCNOTbI, HApyLLIeHeM MmeTabom3ma
aueTuXomMHa n 6pagukuHNHA, HapyLUEeHUAMN B
CMCTEME KOMMNJIEMEHTA.

1.14

AyTOMMMYHHbIE
3aboneBaHus.

STNOJIOMUSt UMMYHHbIX 3a60/1€BaHUiA KPOBU, (haKTOPbI
CMOCOGCTBYHOLIME UX Pa3BUTUID. MeXaHn3Mbl




VMMYHHOTO MOBPEXAEHNS!. AYyTOMMMYHHbIE
remonUTYeckne aHemun. JlekapcTBeHHble
ayTOMMMYHHbIE aHEMUW. AYTOUMMYHHbIE
TPOMBOLMTONEHNN. AYyTOMMMYHHbIE HEATPOMNEHUN.
MepBUYHBbIA aHTUOCAONMNUAHBIE CUHAPOM.

1.15

OHKOI/IMMyHOJ'IOFVIFI

MMMyHHasa cuctema npy onyxoneBbix 3ab0s1eBaHusX.
Yuactve UMMYHHOU cuCTeMbl B NMPOTUBOONYXO1EBOM
3aumTe opraHmama. OnyxoseBble aHTUIEHbI.
Na6opaTtopHas MMMYHOAMArHOCTMKa OHKOSI0TMYECKMX
3a6o0neBaHuii. JlIumdonponugepaTuBHble
3a6051eBaHNs. MOHOK/I0Ha/IbHbIE TaMManaTum.
®dakTopbl, y4acTBYHOLME B Pa3BUTUM ONyXONeii.
JInmcponponndepatrBHble 3a60/1€BaHNS.

1.16

3konornyeckas
UMMYHO0rns

Co3gaHve MeTofo/10rMM OLEHKN MMMYHHOTO cTaTyca.
3yueHune BANSHNSA M3NYECKMX, XUMUYECKMX U
610/I0rMYECKMX (DAKTOPOB Ha (DYHKLMOHMPOBaHWE
VUMMYHHOI CUCTEMbI. YCTaHOB/IEHME NMPUYNMHHO-
CNEeACTBEHHOI CBA3M MeXay yKkasaHHbIMU hakTopamm
U HapyLIEHUAMW UMMYHHO cucTeMbl. OpraHusauus
VMMYHO/IOTMYECKOTO MOHUTOPUHIA XUTESEW pervoHa.
PervoHasibHble napaMmeTpbl UMMYHHOTO cTaTtyca ¢
yuyeToM KmmaToreorpauuyecknx U apyrux BAnsHUL
OKpY>XaloLLeil cpefbl 1 BbISIB/IEHUE YaCTOThI
MMMYHOMATO/IOrMYECKMX NPOLLECCOB.
[JoHo30ornyeckas AMarHocTuka HapyLUeHwui
VMMYHHOI CUCTEMbI NOZA BIUSIHUEM Pa3/INYHbIX
3K00rn4eckrx hakTopos.

2. MNpakTUyeckne 3aHATUS He NPeAyCMOTPEHbI

3. Na6opaTopHbie 3aHATUSA

3.1

CTpyKTypa 1 opraHusauus
MMMYHO/10rMYECKOiA
na6opartopun

OpraHusaums MMMYHO0rMYeCKoin nabopaTopun.
TexHVKa 6e30MacHOCTX B UMMYHO/OTMYECKOA
nabopaTopuun. HomeHknaTypa MMMYHO/IOTNYECKNX
nccnegosaHuii. O6opyaoBaHne N pacxogHble
MaTepuasbl, UICNOJSIb3yEMbIE B UIMMYHO/10TMYECKOW
naboparopumu.

KoHTponb KayecTBa npu
npoBeAeHnn
MUMMYHOMOrMYECKNX
nccneaoBaHuin

BHyTpuiabopaTopHbIi KOHTPO/Ib KAYecTBa B
UMMYHOJ1I0rMYeckoin nabopatopuun. HopmaTtrBHble
[OKYMEHTbI NPY OCYLLECTBIEHNN KOHTPOA KayecTBa.
BHELUHWI KOHTPOJIb Ka4YecTBa MMMYHOJIOTNYECKMX
nccnepgosaHuii. JlabopatopHas pabota
«OnpepaeneHune owmnobku npu nposeaeHnn NPA»

3.2

AHTUrEHbI

Peakuuu aHTUreH - aHTUTeNo. Peakuun arrnioTuHaumm
1Ccnosib3oBaHNe B UMMYHOJIOTUMN.

3.3

AHTUTEHBI

3HAaKOMCTBO  C  cCUCTEMaMU  3PUTPOLIUTAPHbIX
aHTUreHOB Yesl0BEKA

3.4

AHTUTEHBI

OnpefeneHne 3pUTPOLUTAPHBIX AHTUIEHOB CUCTEMbI
ABO

3.5

AHTUTEHBI

OnpepeneHne TuTpa anbga- u 6eta-arrIOTUHUHOB B
CbIBOPOTKE KPOBU Ye/1I0BEKA.

3.6

AHTUTEHBI

OnpepenenHne pesyc-chaktopa RhD, € nomoubto
LIOJIMKNOHA AHTK-D —cynep.

3.7

AHTUTEHBI

ViccnepoBaHne  CbIBOPOTKM  KPOBWM  4YesioBEKa Ha
Ha/inyne HenoJsiHbiIX pes3yc-aHtutesl C  NOMOLWbH
peakynn arrntoTMHaum ¢ npuMeHeHneM XenaTtmHa.

3.8

AHTUrEHbI

OnpefeneHne TUTPa HEMOJHbIX pPe3yc-aHTUTeNn B
CbIBOPOTKE KPOBM YEe/I0BEKA.

3.9

KneTkn nMmyHHOIA
CUCTEMBI.

MopcyeT o6wero uncna NenkoumtoB B KPOBU
yenoBeka.

3.10

KneTkn nMmyHHO/A
CUCTEMBI.

OnpepgeneHne nonysnsiuMOHHOIO cocTaBa NelikouuToB
KpOBMW AOHOPOB(NeikounTapHasa hopmMmyna Kposu).




3.12 MeToavka nonyyvyeHns [edmnopMHUPOBAHHON KpPOBU
o [OHOpOoB
KneTkn nMmmMmyHHOM
CNCTEMbL. BblgeneHve numdoumnToB U3 KPOBY AOHOPOB METOL0M
cefMMeHTauMm B rpagueHTte MA0THOCTU  (OUKOS/I-
yporpaduHa.
3.13 | KneTkn MMMYHHOI | PasgeneHue cycneHsum nmmdoumntoB Ha dpakuum T-
CUCTEMBI. n B-cybnonynsumii no metogy P. Terasaki.
3.14 | KneTkn MMMYHHOI | OnpegeHne YUCTOTbl KNEeTOYHbIX cycrneHsuii T- n B-
CUCTEMBI. numMmdoumnToB
3.15 | Knetku UMMYHHOI | OnpefeneHme  XU3HEeCnoCOO6HOCTM  JIMMAIOUIHbIX
CUCTEMBI. KNeTokK
3.16 | Knetku UMMYHHOI | 3HaKOMCTBO c MeTo40M UMMYHOMarHMTHOro
CUCTEMBI. cenapvpoBaHusi OTAeNbHbIX NONYASAUMIA TIMMAOLMTOB
3.17 3HaKomMCTBO o TeopeTnyecknmm ocHoBamu
AHTUTENA
MMMYHO(DEpPMEHTHOrIo aHa/msa
3.18 | AHTuTENa OnpegernieHne 3KCNpeccun HEKOTOPbIX MapkepoB Ha
MembpaH T- nmMMdOUMTOB [AOHOPOB C MOMOLbIO
meToga NPA
3.20 | AHTuUTeNa OnpepeneHne 3KCMNpPeccun HEKOTOPbIX MapKepoB Ha
Mem6paH B- numpounToB AOHOPOB C MNOMOLLbIO
MeTtoga NPA
3.22 | AHTuUTENA 3HaKOMCTBO C TEOPETMYECKUMU OCHOBaMWU MPOTOYHOW
UMTOMETPUU

13.2. Tembl (pa3Aaenbl) AUCHUTIMHBL U BUIBI 3aHATHN

Ne | HaummeHoBaHue TeMbI Bugbl 3aHATUIA (KOSIMYECTBO YacoB)

n/ (pa3pena) Nekuym MpakTuyeckn | JlabopaTopHbl CamocTosTenbHas Beero

n ONCLMNNUHBI e e pabota

Mctopua n
1 MeTo40/10rnA 2 - 4 4
NMMYHOJ10TUM

NMMyHUTET 1 ero

o | BuAbI. EcTtecTBeHHas 4 i 4 4
pe3nCTEeHTHOCTb
opraHnsma 4yesioBeka.

3 KOMI‘IOHeI\-IJTbI 2 ) 4 4
WMMYHHOW CUCTEMBI.

4 KneTkn MMMyHHO 5 i
CUCTEMBI.

5 | AHTUIEHBI 2 - 5 4

6 | AHTuTena 2 - 5 4
MonekynsapHbie
OCHOBbI

7 | MEXK/EeTOUHbIX 2 - 4 5
B3anMoAencTBuiA B
MMMYHHOW cucTeme.
VIMMYHHBIIA OTBET, €ro

8 | nyckoBble aTanbl u 2 - 4 5
MEXaHU3Mbl.
[NpeameT 1 3agaun

9 | KNUHMYECKO 2 - 4 4
UMMYHO/10rUKn

10 BospacTtHas > ) 4 4
UMMYHO0TNs

11 |:|p0TI/IBOI/IH(*)eKL|,I/IOHHbI 5 i 4 5
N UMMYHUTET

12 MiMmMyHoaeUUMTHbIE > ) 5
COCTOSIHUA

13 | Anneprus 2 - 4 5

14 | AYTOMMMYHHblE 2 - 4 4




3a60neBaHus.
15 | OHKOMMMYHO10INA 2 -
16 3Kosiornyeckas > i
UMMYHO0TNS
NToro: 32 - 66 70

14. MeToanuyecKue ykasaHuUs ANns ooyyaroLmxca no 0oCBOEHNIO ANCLUNJIUHDbI:

B cootBetcTBUM ¢ TpeboBaHuamm ®roOC BO peanmsauns KOMMNETEHTHOCTHOIO
noaxofa LO/MKHa npefycMarpuBaTbh LUMPOKOE WCMNO/Sb30BaHWe B y4ebGHOM npolecce
aKTVBHbIX W  WHTEPaKTUBHbIX (QOPM MPOBEAEHUA 3aHATUA C  MPUMEHEHMEM
9/IEKTPOHHOTO 00y4YeHWss W [AMCTAHUMOHHBLIX Obpa3oBaTesibHbIX TEXHON0rMin B
coyeTaHUn C BHeayguTOpHOM paboTon C uenblo (OpMUPOBaHUA W pPasBUTUA
NPod)eCccMOHasIbHbIX HaBblkOB  Obydarowmxcsa. Kaxapii  obyvatowminca obecneyeH
[OCTYyNnom K 6MbmoTeyHbIM hoHAaM YHUBepcuteTa n kadpeapsbl, K a1eKkTpoHHOMY YMK
Ha nnatdopme "DNEKTPOHHOro YyHmBepcuteTta'. OO6y4vyeHMe cKiagblBaeTtca U3
NEKUMNOHHbIX U nabopaTopHble 3aHATUSA, CaMOCTOATE/IbHOW paboTbl. PaboTa ¢ yuebHO
nMTepaTtypoi paccmatpuBaeTcs Kak BufA yyebHoW paboTbl MO AUCLMNINHE 1
BbINOJSIHAETCA B Npefesiax 4acoB, OTBOAMMbIX Ha €& usydeHue (B pasgesne CPC).
Pabota ctygeHta B rpynne  copmupyeT  4YyBCTBO  KOJUIEKTUBM3MA U
KOMMYyHVKabesibHOCTb. CamocTtosTeNbHas pabota cnocobecTByeT  (HOPMUPOBAHUIO
aKTUBHOM >XM3HEHHOW MNO3VUMM NOBEAEHUS, aKKypaTHOCTU, AMCUUNANHUPOBAHHOCTMW.
McxopHblil ypOBEHb 3HAaHWN CTYAEHTOB OnpefesnisieTcs TeCTUPOBaHWEM, TeKyLnii
KOHTPO/Ib YCBOEHUS npegmeTa ornpefenserca YCTHbIM ONPOCOM B XOA4e 3aHATUN,
oTBeTaMy Ha TecTOBble, TBOpYeckMe 3agaHus. NoMUMO WHAMBUAYASIbHbLIX OLEHOK,
[OJDKHBI UCNOMBb30BaTbCA OMMOHMPOBaHWE CTydeHTamu pecpbepatoB Apyr apyra. B
KOHLLE M3yYeHns Kypca NPoOBOANTCA KOHTPOJIb 3HAHWI B BUAE 3K3aMeHa.

Tekywasa atrectaums obecrneynBaeT NPOBEPKY OCBOEHUSA y4ebHOro marepuana,
npuobpeTeHnsa 3HaHui, YMEHUIN N HaBbIKOB B XOA4e paboTbl CTYAEHTOB, (DOPMUPOBaHNSA
npodeccuoHanbHbix komneteHyuin (OMNK -1, OMNK -1,1).

O6y4yeHune nuy, ¢ orpaHUyYeHHbIMN BO3MOXHOCTAMMW 3[40P0BbSA OCYLLLECTBSETCS C
YY4ETOM UX UHAMBUAYaASIbHbLIX MCUXOPU3NYECKMX OCOBEHHOCTEN M B COOTBETCTBUM C
MHAMBMAYaIbHOM NporpamMmmMon peadbunmtauuu.

15. NMepeyeHb OCHOBHOW U AOMOJIHUTENILHOW NUTepaTypbl, peCypcoB MHTEpPHET,
Heo6XoAUMbIX /11 OCBOEHUSI AUCLUMNIIVNHDI

a) OCHOBHas MTeparypa:

Ne n/n MNCTOYHMK

Xautos P.M. immyHonorus / P.M. XauToB : yuebHuK ansa By3oB. — M. : FTOOTAP-Meguna, 2013. — 528

1 c. http://www.studmedlib.ru/ru/book/ISBN9785970426814.html

UmmyHonozausi [n1ekmpoHHbIl pecypc] : ydebHuk / P. M. Xaumos - 3-e u30., nepepab. u oon. - M. :
2 F'30TAP-Medua, 2016. -496 c. - ObC "KoHcysibmaHm cmydeHma”. - URL:
http://www.studmedlib.ru/book/ISBN9785970438428. html

KnuHuyeckas uMmMyHO102us1 U a/1/1epa0os102usi C 0OCHoBamMu obujell UMMYHO102uU [S/1eKMPOHHbIU
pecypc] : yuebHuk / Kogasibuyk /1.B., FaHkosckas /1.B., Mewkosa P.5. - M. : TSOTAP-Medua, 2012. —
640c. - 3BC "KoHcysibmaHm cmydeHma”. - URL: http:/
www.studmedlib.ru/book/ISBN9785970422410.html

0) fononHUTebHasa nuTeparypa:

Ne n/n MNCTOYHUK

UmmyHonoeausi. Amsac [271eKkmpoHHbIl pecypc] : ydebHoe nocobue / Xaumos P.M., SpusuH A.A.,
4 lMureauH B.B. - M. : TOOTAP-Medua, 2011. -624c. - 3bC "KoHcysibmaHm cmydeHma”. - URL:
http://www.studmedlib.ru/book/ISBN9785970418581.html

5 KnuHuuyeckas ummyHosoaust u annepzosoeusi / A. M. 3emckos u B. M. 3emckos ; nod ped. A. B. Kapayrnosa . -



http://www.studmedlib.ru/book/ISBN9785970418581.html
http://studmedlib.lib.vsu.ru/book/ISBN9785970422410.html
http://studmedlib.lib.vsu.ru/book/ISBN9785970422410.html
http://www.studmedlib.ru/book/ISBN9785970438428.html

Mocksa ;| MeduyuHcKoe UHopmMayuoHHoe azeHmcmso, 2002 . - 650 c.

KnuHuyeckasi uMMyHO102U51 [31eKkmpoHHbIU pecypc] : y4ebHuk / 3emckos A.M., 3emckos B.M.,
Kapaynos A.B. ; 100 ped. A.M. 3emckosa. - M. : T'OOTAP-Medua, 2008. — 432c. - 36C
"KoHcynbsmaHm cmydeHma". - URL: http.//www.studmedlib.ru/book/ISBN9785970407752.html

MeouyuHckast MUKpo6uOo/io2usi, BUPYCO/102UsT U UMMYHO/102usi: 8 2 m. Tom 1. [O71eKMpPOHHbIT
pecypc] : yuebHuk / Iod ped. B.B. 3sepesa, M.H. boliyeHko. - M. : T9OTAP-Medua, 2016. — 36C
"KoHcynbmaHm cmydeHma". - URL: 448c. -http://www.studmedlib.ru/book/ISBN97859704364.17.html

MeouyuHckast MUKpo6bUOo/i02usi, BUPYCO/102Ust U UMMYHOs102ust. B 2 m. Tom 2. [91ekmpoHHbIl pecypc]
: y4e6Huk / od ped. B.B. 3sepesa, M.H. bolueHko - M. : FTOOTAP-Medua, 2016. — 480c. 36C
"KoHcynbmaHm cmydeHma". - URL: -http.//www.studmedlib.ru/book/ISBN9785970436424.html

OcHoB8bI K/IUHUYeCKoU UMMYHO/102uU [S71eKMPOHHbIU pecypc] / Henenb 3., XelHu M., Mucbax C.,
CHOBOEeH H. NepeBod ¢ aHen. 1od ped. P.M. Xaumosa. - 5-e u30. - M. : T'90TAP-Medua, 2008. —
416¢. - 36C "KoHcynsmaHm cmydeHma". - URL:
http.//www.studmedlib.ru/book/ISBN9785970406458.htm|

10

PykosodcmBo no k/iuHU4Yeckol uMMyHo/102uu. JuasHocmuka 3abosesaHuli UMMYHHOU cucmembl
[BnekmpoHrHbIl pecypc] : pykosodcmaso 07151 spayeli / Xaumos P.M., NuHeauH B.B., SlpunuH A.A. -
M. : TSOTAP-Medua, 2009. — 352c. - 36C "KoHcysnsmaHm cmydeHma”. - URL:
http.:.//www.studmedlib.ru/book/ISBN9785970409176.html

11

lMpomoyHasi yumochsryopumempusi 8 COBPEMEHHbLIX BUOU3IUHECKUX UCC/1€00B8aHUSIX: yHebHO-
memoouyveckoe nocobue /N.A. Konmakos, B.I. Apmioxos, U.A. /laBpUHEHKO .- BOpOHeX:
W3damenbckuli dom BIY, 2018. —115 c.

B) MH(pOPMALIMOHHbIE 3/1EKTPOHHO-06pa3oBaTebHble pecypchl (0OthrumMaibHble Pecypcbl MUHTEPHET)*:

Ne n/n

Pecypc

3B6C 3nekmpoHHasi bubsiuomeka mexHu4eckoz2o sy3a. — URL: http.//www.studmedlib.ru

3BC YHusepcumemckas bubsiuomeka oHnalH. — URL: http://biblioclub.ru

SNEeKMPOHHBIU kKkamarsnoe HayuHol bubnuomecku BopoHexcKozo
cocydapcmBeHHO20 yHUBepcumema. — www.lib.vsu.ru

SBC «M130amenbcmsa «/laHb». - URL_http.:.//www.e.lanbook.com

gl (B W NP

Tekcmosasi 6asa OaHHbIX MEOUUUHCKUX U 6uo/i02U4ECKUX nyb6aukayul Ha aHa/ulckoMm si3bike
HayuorasnbHol meduyuHckol 6ubnuomeku CLUA - URL http://www.ncbi.nlm.nih.gov/pubmed

16.

MNMepeyeHb y‘-IEGHO-MeTOAVI‘-IeCKOI'O ob6ecneyeHns Ansd CaMOCTOSITE/IbHOW

padoThbl

Ne n/n

MCTOYHUK

1

Xaumos P.M. VimmyHonozusi / P.M. Xaumos : y4ebHuk 0151 8y308. — M. : TSOTAP-Medua, 2013. — 528
¢. 3BC "KoHcynbmaHm cmydeHma". - URL:
http.//www.studmedlib.ru/ru/book/ISBN9785970426814.html

KnuHuyeckas UMMYHO/102us1 U a/1/1epa0o/102usi ¢ OCHoBaMu obuwjeli UMMYHO102uU [S/1eKMPOHHbIU
pecypc] : yuebHuk / Kosasibyyk /1.B., MaHkosckasi /1.B., Mewkosa P.SA. - M. : TOOTAP-Medua, 2012. —
640c. 96C "KoHcynnsmaHm cmydeHma”. - URL: -http:/
www.studmedlib.ru/book/ISBN9785970422410.html

UmmyHonozaus [n1ekmpoHHbIl pecypc] : ydebHuk / P. M. Xaumos - 3-e u30d., nepepab. u oon. - M. :
FS0TAP-Medua, 2016. -496 c. - 36C "KoHcysnsmaHm cmydeHma”. - URL:
http.//www. studmedlib.ru/book/ISBN9785970438428.html

WmmyHonoeus : npakmukym / O.B. lNMymuHyesa, B.I.Apmioxos. — BopoHex : /IOl BIryY, 2006. — 23 c.
:http.// www.lib.vsu.ru/elib/texts/metod/vsu/ m08-52pdf>.

UmmyHonoeus : npakmukym. Y.2. / O.B. MymuHyesa, B.I. Apmioxos, N.A. Kosimakos. — BOpoHex :
UIL Bry, 2008. — 44 c. <URL:http.// www.lib.vsu.ru/elib/texts/metod/vsu/ feb06116pdf>.

lMpomoyHasi yumochsryopumempusi 8 COBPEMEHHbLIX BUOPUIUHECKUX UCC/I€00B8aHUSIX: yHebHO-
memooudeckoe nocobue /M.A. Konmakos, B.I". Apmtoxos, V.A. J/laBpUHEHKO .- BOpoHex:
W3damesibekuli dom By, 2018. =115 c.

17. O6pa3oBaTenibHble TEXHO/IOTMU, UCMNOMb3yeMble Npu peanns3auunm y4yeGHOM
ANCUUN/INHBI, BKAOYas AUCTaHUWOHHbIe oGpasoBartesibHble TexHosorum (OOT,
3/1eKTPOHHOe o6y4veHue (30), cmellaHHOe 0O0y4YeHue):

Hay4yHo-nccnepoBartesibCKMe U Hay4YHO-NPOU3BOACTBEHHbIE TEXHOJIOMNH,

1Cnosb3yemMble Npy peanusauuy ANCLUUNINHLI:

- I/IH(*)OpMaLI,I/IOHHO-KOMMyHI/IKaLl'I/IOHHbIe TEXHOJ/I0TWN KOHCYNbTalnn

npenogasartesid 4epes3 TeMmaTtnvyeckme CbOpyMbI n Be6VIHapr C ncnosb3osBaHnNeEM



www.lib.vsu.ru/elib/texts/metod/vsu/%20feb06116pdf%3E.
www.lib.vsu.ru/elib/texts/metod/vsu/%20m08-52pdf%3E.
http://www.studmedlib.ru/book/ISBN9785970438428.html
http://studmedlib.lib.vsu.ru/book/ISBN9785970422410.html
http://studmedlib.lib.vsu.ru/book/ISBN9785970422410.html
http://www.ncbi.nlm.nih.gov/pubmed%20
./www.e.lanbook.com%20
www.lib.vsu.ru
http://biblioclub.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/book/ISBN9785970409176.html
http://www.studmedlib.ru/book/ISBN9785970436417.html
http://www.studmedlib.ru/book/ISBN9785970407752.html

3NeKTpoHHo cpeabl M AOT (3neKTpoHHbIN YMK Ha nnatdopme "31eKTPOHHOro
yHuBepcuteTta");

- NHPOPMAaLIMOHHbIE TEXHOMOTUK (J0CTYyN B VIHTEpHET);

- passuBaroLLme Npo6/1EMHO-OPUEHTUPOBAHHbIE TEXHOMOMN;

- JINYHOCTHO-OPVEHTMPOBAHHbIE  TexHosorMmM  (Co3gaHne  UHANBUAYaASIbHbIX
obpasoBartesibHON cpefbl U YCNOBUA C YyY4EeTOM JIMYHOCTHbIX Hay4HbIX WHTEPECOB U
npodheccuoHasibHbIX NPeanoyYTEHNIA);

- pediekcBHble TEXHO/IOTUW, MO03BONAKOWME CTYAEHTY OCYLEeCTBNATb
camoaHaIn3 Mnosly4YeHHbIX PesynbTaTos.

Basbl  AaHHbIX, WH(OPMALNOHHO-CMPABOYHbIE W MOUCKOBbIE  CUCTEMbI
ANeKTPoHHasA 6ubnoTeka «KOHCY/IbTaHT CTyAeHTa»

http://www.biology.arizona.edu/biochemistry/biochemistry.html
Hepequb NNUEH3NOHHOTIo nporpaMmmMHoro obecneyeHus. PekBn3unTobl

NnoATBEPXAAOLLIErO AOKYMEHTA:
Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHast AnULEH3us
Academic Open, gor. 0005003907-24374 ot 23.10.2006.
OdbncHas cuctema LibreOffice 4.4.4 (CBo60AHO pacnpocTpaHsemoe nporpaMmmHoe
obecneyeHune)
Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No
Level. BeccpouHasanuueHsnsa Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.
Microsoft Office 2013 Russian Academic Open License No Level. beccpo4yHas
nuueHsuna AcademicOLP, gor. 3010-07/73-14 o1 29.05.2014

18. MaTepMaﬂbHO-TeXHqucxoe obecrieueHre JUCIUIIMHBL

YuebHas ayaUtopust 4nsi NPOBEAEHNS 3aHATUI JIEKLMOHHOTO Tyna r. BopoHex,
nnowaib YHuBepcuteTckas, 4.
CneunannsmpoBaHHas Mmebenb, npoekTop Acer X115H DLP, akpaH ans nom. |, aya. 190

npoekTopa, HoyToyk Lenovo G580 ¢ BO3MOXHOCTbIO MOAK/IHYEHNS K CETH
«MHTepHeT», WinPro 8, OfficeSTD, Kaspersky Endpoint Security, Google Chrome

YuebHas ayantopus 478 NpoBeAeHNs 3aHATUIA CEMUHAPCKOTro Trna r. BopoHex, YHuBepcuTeTckas
(nabopaTtopHble 3aHATKSA), 419 NPOBEAEHUS TPYNMOBbLIX U UHAMBUAYASIbHbIX 1.1, nom. I, aya, 61
KOHCY/IbTaLuii, TEKYLLLEr0 KOHTPO/IS U MPOMEXYTOYHOI aTTectauun o n )
CneunannsnpoBaHHasi Mebenb, nabopaTopHas nocyaa, pH-MeTp NopTaTUBHbIi
HI83141, mukpockonbl Mukmen, CnektpodgoTomeTp M3-54-00 YO, nporpammHo-
MEeTOAMNYECKNIA KOMNMIEKC BUOXMMUAOM.aHann3a, ueHTpudgyra Eppendorf,
Lelikep-nHky6aTop ans nnaHweTa EImi SHAKER ST 3

19. OueHoOuUHbIe cpeacTBa 418 NpoBeAeHUs TeKyLeil 1 NPOMeXyTOUYHOI
arrecrtayuii

MopsigoK  OLEHKM  OCBOEHMsI  obydallmmucs  yyebHoro  marepuana
onpeaensieTcsi cogepxaHueM cneayowmnx pasgenos AUCUUNINHGI

No HavmeHoBaHue MHavkaTop(bl)

n/r_1 paszesna gUCuUn/IvHbI KomneTteHuns(n) LOCTMXKEHNSA OueHoYHbIE cpeacTBa
(moayns) KOMMNEeTEeHLUMN

1. | 1.1 NcTopusan OrK-1 CnocobeH on-1,1 YCTHbIA onpoc/ /TecTbl



http://www.biology.arizona.edu/biochemistry/biochemistry.html

No HavnmeHoBaHMne MHankaTop(bl)
n/r_1 paszena gucumnivHbl KomneTteHuns(n) [OCTMXEHUA OueHouYHble cpeacTsa
(moayns) KOMNeTeHLmMn
MeToA0/10runs
UMMYHOJ10TK
1.2 AMMyHUTET 1 ero
BuAbl. EcTecTtBeHHasn
pe3nNCTEHTHOCTb
opraHu3ma 4yesioBeka.
1.3 KOMMNOHEHTBI
WMMYHHOU CUCTEMBI.
1.4 KNneTkn MMMyHHOW
CUCTEMBI.
1.5 AHTUTEHbI
1.6 AHTuTENA ncnosib3oBatb U
1.7 MonekynsipHble NPUMEHATb
OCHOBbI MEXK/ETOUHbIX | (DyHOAAMEHTa/IbHbI MpumeHseT
B3aMOAECTBUI B e 1 NpukiagHole dhyHOAameHTaNb
UMMYHHOI cucteme. MeOunUMHCKUe, Hble U
1.8 VIMMyHHBIif OTBET, €ro eCTeCTBEeHHOHayu npukiagHble
NyCKOBbIE 3Tanbl 1 Hble 3HaHWNA ans MeauLMHCKMe
MEXaHN3Mb! NMOCTaHOBKN U 3HaHWNA N
1.9 MpeameT 1 3agaun peLleHns NMOCTaHOBKU U
K/TMHUYECKOL CTaHAaPTHbIX U peLueHus
UMMYHO/10rUK WHHOBALMOHHbIX npodheccnoHan
1.10 Bo3pacTHas 3apad bHbIX 3a4a4
NMMYHOOTKA npodeccnoHanbH
111 oWl fesATeNbHOCTU
MpOoTMBONHGEKLNOHHbI
N UMMYyHUTET
1.12
MIMMyHOZehnUNTHbIE
COCTOSHUSA
1.13 Anneprus
1.14 AyTOUMMYHHbIE
3a601eBaHNS.
1.15 OHKOMMMYHO/10TUA
1.163konornyeckas
UMMYHOJ10TNst
[pomexyToyHas atTectaums KM
doopma KOHTPOISA — _3a4eT_M 3K3aMeH
20. TwunoBble OUEHOYHble cCpeAcTBA W MeToAMYecKue  MaTepualibl,

onpepensowue npoueaypbl OLEeHUBaHUS

20.1. TeKywWmii KOHTPO/Ib YCNEeBaemMoCTH

Tekylllas aTTecTtayusi NPOBOAUTCA B COOTBETCTBUM C [MOMOXEHMEM O TeKyLLel

atTectauum obyyarolmxcsa no nporpaMmmam BbiClUero o6pasoBaHus BopoHexckoro
rocyapCcTBEHHOrO yHMBepcuteTa. Tekyllas aTtrectaums npoBoanTcs B hopMe YCTHOro
cobecenoBaHusi pedepaToB M TECTMPOBAHUS. KOHTPO/b yCNeBaemoCTU Mo AWUCLMANIINHE
OCYLLLECTBNSAETCA C MOMOLLbH CNeayrLmMX OLEHOUYHbIX CPEACTB:

MpuMepbl TECTOBbLIX 3agaHNii

Bbibepute 1 npaBu/ibHbI OTBET.

1. Peakuus kneTo4yHOro 3seHa MMMYHHOI CUCTEMbI HA BHEAPEHWE B OpraHn3M BMPYCOB 3ak/loyaeTcs B:
A. aktmBauumn T-xennepos

B. nurmbrnposaHun T-perynsaTopos

B. nnsuce T-kunnepamu KNeTok OpraHn3mMa, UMeLwmx Ha cebe BUpyCHblE OeTEPMUHAHThI
. nHr1M6uposaHum T-xennepos
[. aktnsaumm T-perynsatopos




. K Hecneumdmuecknm thaktopam 3allnTbl opraHM3aMa OTHOCATCH BCe, KpOMeE:
. nakToheppuH

N30UUM

NHTEepdepoH

harounTos

NIMMADOKMHBI

BOomoEDd

OCHOBHbIM K/1aCCOM aHTUTES, CUHTE3NPYEMbIX NPY BTOPUYHOM UMMYHHOM OTBETE, ABAIOTCA:
IgA
IgM
IgG
IgE
IgD

OCHOBHbIM UMMYHOT/100Y/IMHOM, 3aLUMLLAIOLWNM CIN3MCTbIE 060104KN, ABNAETCA:
g A
igM
IgG
IgE
igD

EOWOPA BOPOBW

o

TUMYCHe3aBUCUMbIM aHTUTEHOM?
T-KneTkun
B-kneTtku
Makpodaru
naa3maTtnyeckue KneTkm
MOHOUNTbI

EOwo

OfiHOI N3 OCHOBHbIX (DYHKLMIA KNETOYHOrO 3BeHA MMMYHHOI CUCTEMbI SIBSIETCS:
. AHTUreHNPEe3eHTMpYHOLLas

aHTUreHCBA3bIBatoLLas

LUMTONMTUYECKAS, PErYNSTOPHas

fBuratesibHas

OMncoHn3auus obbekTa

Domopo

WcTouHukamu npogykuun 1-2 aBnatoTcs Bee KeTKU, KpOMe:
Makpodaru

MMAOLUTBI Neprdeprnyeckoii Kposm

NMMOUNTBLI KOCTHOTO MO3ra

MMAOLUTBI MMMAATUYECKMX Y3/10B

NMMAOUNTBLI CeNe3eHKN

BEOmo»N

dyHKUUKN cucTeMbl MakpodharasbHbIX haroumToB:
. tharoymTapHas

. @HTUreHNpe3eHTMpYyLWas

MMMYHOpPEerynsiTopHas

LUUTOTOKCHUYECKas

BCE BblLIENEPEUNCNEHHOE

. Cuctema mMakpodharasibHbIX harouuToB BKNOYAET B Ce6S BCe, KpOME:
KneTkn Kyndepa

. &/IbBEONSAPHbIE MaKpodiaru

. kneTku flaHrepraHca

. kneTkn boTknHa-MN'ymnpexra

[. kepatnHounTel

OWOI»>O BhIwo o

10. OCHOBHbIM KNaccoM aHTUTEST, CUHTE3MPYEMbIX NPV NEPBUYHOM MMMYHHOM OTBETE, SIBASIOTCA:
A. IgA
B. IgM
B. 1gG
r.IgE

Kakne KneTkn He y4yacTBYWT B [yMOpPa/lbHOM WMMYHHOM OTBETe, WHAYLMPOBAHHOM



. 1gD

11. Peakuusi rymopasibHOro 38eHa MMMYHHOI CUCTEMbI HAa BHEZPEHVE B OPraHn3M BUPYCOB 3ak/touaeTcs
B:

A. paspyLUEHNN aHTUTE/TAMU BUPYCOB B TKAHSIX OpraHm3Ma

B. 6/10Kaie NPUKPEN/IeHNs] BUPYCOB K KNETKe-MULLEHN opraHn3ma

B. BHYTPUKNETOUYHOM pas3pyLIeHnM BUpyca B KfieTkax opraHm3Ma

I. aKTMBaUMKN aHTUTelaMn MakpodarasibHol CUCTEMbI

12. IMMYHOKOMMNETEHTHbIE KETKN CNOCOBHbLI CEKPETUPOBATL BCE, KPOME:
A. LUNTOKUHBI

B. hnbprHoreH

B. XeMOKuHbI

[. rpaH3nMmbl

. nepchopuHbl

13. JIMMOKNHBI CEKPETUPYIOTCS:

A. nuMdiounTamMm, Haxo4AWMMUCS B NOKoe
B. aKTVBMpOBaHHLIMW Makpodaramu

B. akTMBMpOBaHHbIMKU TpOMbOUUTAMN

I". akTMBMPOBaHHBLIMY IUMpoLUTaMU

[. moHoumnTamu

14. Cuna v panTenbHOCTb T'yMOPaslbHOr0 UMMYHHOIO OTBETA ONpeensatTcs:
A. aHTUreHHON CTUMYIAUMeit

B. KOHUeHTpauueit B opraHmame cneumgmyecknx aHTUTes

B. akTMBHOCTbLIO T- 1 B-KneTok

I". aKTMBHOCTbIO N/1A3MaTUYECKNX K1eTOK

[. BCem BbllLEeNnepeyncneHHbIM

15. Cneuudppnueckum peLenTopom a1a T-XesinepoB ABNAETCA:
A. CD3

B.CD8

B. CD4

. HLA-DR

A.CD 19

16. Cneuyndunyeckum peuentopoM Ans T-perynsaTopoB SBASETCS:
A.CD3

b.CD 8

B. CD4

. HLA-DR

[l.CD 19

17. Cneuudpmnyeckum peuenTtopom ans T-KnnnepoB SABNSETCS:
A.CD3

b. CD8

B.CD 4

I HLA-DR

4. CD 19

18. ®YHKUMM rpaHy/IoLUTOB CriefytoLLme, Kpome:
A. xemoTakcuc

B. nornotutensHast CNOCO6HOCTb

B. okucnutensHasa pyHKLmMA

. GakTepuunaHoCTb

[. rpaHynoumTonoss

19. OTANYMsi BTOPUYHOTO MMMYHHOTO OTBETA OT NEPBUYHOTIO CiefytolLine, KpOMe:
A. BO3HUKAET Npy MOBTOPHOM NOMNafaHnu aHTUreHa B OpraHnam

B. MakCUMasibHbI YPOBEHb aHTUTEN BbILLIE

B. nepuopg nepcucTeHumn aHTuTen 6onblue

I". UIMMYHOTI106Y/TMHbI NPEACTaB/EHbI NMPENMYLLECTBEHHO IgG



[. IMMYHOT106Yy/IMHbI NpeAcTaBeHbl NpenmyLLecTBeHHo IgM

20. Hanbonee BblpaxeHHbIM NpoBOCNaIUTeNbHbIM adhdhekToM 061a4aeT:

21. MnweHsamun genctena N1-2 aBnatoTCcA BCE KNETKU, KPOME:
A. T-xennepbl

B. makpodharu

B. T-knunnepel

. apuTpoLUTLI

O. NK-kneTkn

22. C KaKoro npouecca HaunmHaeTcs hopmMmpoBaHve nepBnYHOro UMMYHHOro oTBeTa:

A. aktmBauma T-kunnepos

B. aktnBauns B-numdounToB ¢ nocneayoLleii TpaHcopmaumeli nx B nnasmatmyeckue KneTku
B. pacnosHaBaHue 1 npe3eHTaums Makpogarom aHTureHa

. aktTuBaumsi T-xennepos v BbipaboTka nmu N/1-2

[. BblpaboTka Makpodparamu N/1-1

13. LleHTpasibHbIM OpraHoM UMMYHHOW CUCTEMbI SABMSIETCS:
A. anneHauKynsipHblii OTPOCTOK

B. neilepoBbl 6NSALWLKK

B. KOCTHbI MO3r

[. neyeHb

. ceneseHka

24. K nepuchepuyeckmm opraHam /iumcponoasa 0THOCATCA cneaytoLme, Kpome:
A. ceneseHka

B. numdoy3anbl

B. Tumyc

I". neliepoBbl GASILIKK

[. 6poHX0-accoummpoBaHHasn NMMMdonaHas TkaHb

25. OpraHoM MVMMYHHOI CWUCTEMbI, B KOTOPOM MPOWUCXOAWUT co3peBaHue U auddepeHumpoBka T-
NMMAdounToB, ABNSETCH

A. KOCTHbIN MO3T

B. BUnoukoBas xesnesa

B. cene3eHka

. nMmdpatnyeckune y3nol

L. neilepoBbl 6ASALWKM KMLLEYHUKA

26. ViHTepneiknHbl - 3TO

A. 6enkn, Bblaensiemble NOKOAWMMNCA nMMgoLnTamm

B. 6esikn, oTHOCALWMECS K pa3psaiy aHTUTes, BblaensieMble akTMBMPOBaHHLIMU uMdouuTaMmm

B. 6enkn, He OTHOCSLWMECA K pa3psfy aHTuTes, BblAesisieMble akTMBMPOBaHHbIMK  AMMAIOLMTaMN 1
Makpodaramu

27. Kakas ob6nactb numdpoysna sBnseTca TMMyc3aBUCUMOIA 30HON?
A. NOBEPXHOCTHbI KOPKOBbIN CNOW

B. napakopTukanbHas obnacTb

B. mo3roBoe BelecTso

28. VIMMyHOr106YIMHbI CUHTE3UPYHTCS
A. nnasmaTuyeckummn KneTkamm

B. T-numdpouutTamn

B. nonumopHosAepHbIMU NieikouuTaMmu
I". Makpotharamm

[. BO BCeX BbllLenepeyncneHHbIxX



29. BaxHeliwasn ponb B cneymgmyeckoM UMMyHHOM OTBETE NPUHALIEXNT:
A. numdoumTam

B. HeliTpodnnam

B. Tpomb6ouuTam

. saputpouutam

30. OCHOBHbIMM K/IETKAMW KNETOYHOro UMMYHUTETA ABNAKOTCA:
A. B-knetku

B. makpodharu

B. T-numdhoymnTel

. HMYero 13 nepeyncrieHHoro

. BCe 13 nepeyncneHHbIx

31. Kakune KneTkn OTHOCATCA K aHTUreH-NPE3EHTUPYIOLNM K/1eTKaM:
A. HeliTpodhnsibl

B. AeHAPUTHBIE KNETKK

B. 3031HOW/IbI

. TpoMGOLUTBI

4. T-numdouuTbl

32. Makpodar BbINOIHAET crieytolme pyHKUMK, KPOME:

A. tharoymTupyeT aHTUreH

B. akcnpeccupyet mosiekynbsl HLA knacca ll

B. npe3eHTUpyeT nentTugHble oparMeHTbl aHTUreHa ApyruM Knetkam MMMYyHHOW CUCTEMb
. CUHTE3MpyeT UHTEPNENKnH-1

[. cMHTEe3npyeT UHTEpPeNKUH-2

Kputepun oueHku:

OoLeHKa "OT/NIMYHO" BbICTaBMAAETCA CTYAEHTY, eCc/nn npaBu/ibHO BbINONHEHO He MeHee 85 % ot
o6uiero obbema nNpea/IoKeHHbIX TECTOBbIX 3a4aHuid;

OLleHKa "XOopoLlo" BbICTABNAETCA CTYLEHTY, €CNu npasBWu/ibHO BLINOSIHEHO He MeHee 75 % ot
o6Lero o6bema npes/IoKeHHbIX TECTOBbIX 3a4aHuii;

oueHKa "y[0B/1eTBOPUTENIbHO" BbICTAB/IAETCA CTYAEHTY, eCnu NpaBu/ibHO BbINOJIHEHO HE MeHee
60 % OT 06LLEero o6bema NPeaNoXKeHHbIX TECTOBbIX 3a4aHNi;

oueHKa "Hey[0B/1IeTBOPUTE/IbHO"BbICTABNAETCA CTYAEHTY, €C/in NpaBu/ibHO BbINO/IHEHO MeHee
60 % oT o6LLero obbema npeasIoKeHHbIX TECTOBbIX 3a4aHuiA.

20.2. NMpomexyTo4yHas arTecTauusa

MpomMexyTouHast aTTecTayms No AUCLUMNIMHE OCYLLLECTBIAETCA C MOMOLLbIO CrieAyoLLnX
OLIEHOYHbIX CPeAaCTB:

(HaumeHoBaHUe oyeHO4YHo20 cpedcmaa npPoMeXxymoyHol ammecmayuu)

MepeueHb NpakTUYECKUX 3a8aHui

1. Onpepgenutb pesyc-npuHaaIeXXHOCTb KpOBU AOHOPA.

2. BbIgBUTb Ha/Mumne HEenosiHbIX pesyc-aHTUTeNn U UX TUTP B CbIBOPOTKE KPOBU
yesnoseka.

3. Onpegenntb TMTp anba- M 6eTa-arrMiOTUHUHOB B CbIBOPOTKE KPOBU
yesnoseka.

4. Onpepgenutb cogepxaHne C-peaktnBHoro 6eska (CPB) B cbiIBOpOTKE KPOBU
yesnoseka.

5. Onpegenntb NONYMAUNOHHBLIA COCTaB SIENKOLMTOB KPOBM AOHOpA.

6. BblgenMtbe nMmM@ouunTbl U3 KPOBM [OHOPOB M pasgenvtb Ux Ha T- un B-
cyénonynauuu.

7. Onpepfenutb YpPOBEHb 3KCNPECCHU MapKepoB JIMM(OLIUTOB KPOBY YesioBeka
C nomoubo metoga VIPA.



Kputepuu oueHku:

OueHka "OT/NIMYHO" BbICTABNSAETCA 0O6y4yaloleMycsl, €eCIM OH AEeMOHCTpUpyeT
YMEH/VEe CaMOCTOATE/IbHO pellaTtb MnpakTuyeckme 3ajauM B obnactm obuwein u
KNIMHNYECKOM NMMYHO/10TUMU, ncnosib3oBaTtb cneuyansHoe obopynoBaHue,
WHTepnpeTupoBaTh NOJly4eHHble pe3y/bTaThl U caenaTb BbiBOAbI

OueHka "xopowo" BbICTaBMSETCA O0Oyvaluwemycsd, €ecM OH UCMbITbIBAeT
3aTpyAHEHUSA NPU CaMOCTOATENIbHOM peLleHnn NpakTUYeckmx 3agad B 06s1acty obuei
N K/IMHUYECKON WMMMYHOJSIOTUKX, HO B LEJSIOM AEMOHCTPUPYET HaBblkKM NCNOSIb30BaHUSA
crneunasibHOro 06opyA0BaHUsA, CNOoCO6eH MHTEPNPEeTUPOBaTh NOJTyYeHHbIe pe3y/ibTaTbl
N caenaTb BblIBOAbI.

OueHka "y[ooBMeTBOPUTENIbHO" BbICTaBNAETCA oOOy4yarollemMycs, ec/im  OH
ncnbITblBAET 3aTpygHEHUSA NpU CaMOCTOATE/IbHOM peLleHUN MpakTUYeckux 3ajad B
061aCcTN KNIMHUYECKOW UMMYHONOMN, MCMNO/b30BaHUM CreumasibHOro 060pyaoBaHus,
CrnocobeH MHTepnpeTMpoBaTb MNOJTyYeHHble pesysbTaTbl U cAenaTtb BbIBOAbl TOIBKO C
NOMOLLbIO HABOAALLMX BONPOCOB NnpenojasaTens.

OueHka "HeyaoBMeTBOPUTENbLHO" BbICTABNAETCSA o06y4yaloulemycsi, €ec/iM OH
OEMOHCTPUPYET OTCYTCTBME YMEHWI U HaBbIKOB pPeLleHUs MpakTU4ecKux 3agad; He
CrnocobeH MHTepnpeTMpoBaTb MOJIyYeHHble pesysbTaTbl U cAenartb BbIBOAblI Aaxe C
NOMOLLbIO HABOAALLMX BONPOCOB NnpenogasaTens.

MepeueHb BONPOCOB K 3auyeTy

01 ‘|‘_|OHF|TI/IF| "@MMyHOPOWIﬂ", “UMMYHUTET”, “UMMYHHas cuctema”, “UMMyHHasA peakuusa”,
WMMYHHbI OTBEeT".

02 CTaHOB/IEHNE MMMYHOJIOTUW KaK COBPEMEHHOI MeAUKO-610/T0TMYeCcKoi AUCLUNIIVHDI.

03 OCHOBHbIE HanpaBieHVsa 1 3aja4M COBPEMEHHO UMMYHO0TN.

04 KpynHble JOCTVXEHNS COBPEMEHHON MMMYHO0rMW. CBA3b UMMYHOOMMU C MOJIEKY/IIPHOIA
OG1oNornein, BUOTEXHOOIMEN, MEANLIMHON U CEeTbCKUM XO3SMCTBOM.

05 MoHsATMe 06 nMMyHUTEeTe. Knaccudmkaums pasnnyHbiX GOPM UMMYHUTETA.

06 EcTecTBeHHas pe3ncTeEHTHOCTb NN Hecneundguyeckne hakTopbl 3auUTbl OpraHn3mMa.
BHellHMe 1 BHYTPEHHUE 6apbepsbl.

07 Ponb HOpMasibHO MUKPOG/1I0pbl B ECTECTBEHHON PE3UCTEHTHOCTI OpraHM3ma YeioBeka.
Posnb rymopasibHbIX (DakTOpOB B HECMELMPUYECKON 3alumTe opraHu3ma OT HGEeKLMM

08 (bakTepuunaHbIe CBONCTBA LieIbHOI ChbIBOPOTKU KPOBW: IN30LUMM, NPONEPAVH, B-/TM3NHbI U
ap.).

09 CuctemMa KoMNieMeHTa: NyTu ee akTmBaumm n yHKLUN.

10 MoHouuTapHo-tharouutapHas cuctema. Knetku cuctembl MOC 1 UX QOyHKLMN.

11 OCHOBHbIe cTaamu harounTosa 1 Ux xapakTepucTmkn. MexaHn3mbl YHUUTOXEHNS
doaroumTamm MUKpPOOPraH13MoB.
NMmMmyHHas cuctema MaekonuTarolwmx. Knacendmkaumsa opraHoB MMMYHHOW CUCTEMbI:

12 Kancy/iMpoBaHHbIE 1 HEKancy/IMpoBaHHbIE, MEPBUYHbIE N BTOPUYHbIE. OpraHHo-
UMPKYIATOPHbIA NPUHLMN OpraHu3aumm MIMMYHHOR CUCTEMBI.

13 LleHTpasibHble (NePBUYHbLIE) OpraHbl UMMYHHOI CUCTEMBI.

14 KOCTHbI MO3r, 0COBEHHOCTY pasBUTUS U Cco3peBaHUs TMMEONAHbLIX CTBO/IOBbLIX KNETOK B
KOCTHOM MO3re.

15 Tumyc (BUnoYkoBas xesnesa), 0CO6EHHOCTN pasBuTuS U cenekumm T-numcoumTos B
TMMYyCe.

16 Mopdpo—(tlyHKuMOHaanaﬂ XapaktepucTtuka nepudiepmyecknx (BTOPUYHbIX) OpraHoB
WMMYHHOW CUCTEMBbI.

17 CTpoeHue 1 yHKLMW ceneseHkn, cospeBaHne n guddepeHunposka NMMMQOLMTOB B
cesie3eHkKe.

18 CTpoeHve 1 oyHKUMM nuMmdoaTmyeckmx y3nos, npoavdepaums n cenekumsa aMMmdoLmuTos B
nMMdaTnyecknx ysnax.

19 XapaktepucTuka 1 oyHKUMN NMMAIOMAHON TKaHW, acCOLUMPOBAHHOM CO CAIM3NUCTLIMU
o6osioukamn (MALT).

20 XapakTepuctuka n QyHKuum nuMmgonaHol TKaH, acCoLMUPOBAHHON C KOXE.




21 KneTkn MMMyHHO# cucteMbl. Posib HelTpodinnos, 303nHoGunIoB, 6a3otnios B
MMMYHOIOTUYECKMX peaKLUsIX.

22 T-numcbounTbl: Knaccudpmkauusi, ayPEKTOPHbIE U PEryNATOPHbIE OYHKLMU Cybnonynauuii
T-KNeTok.

23 CtpoeHve peuenTopa T-numdountos Ans aHtureHa (TCR).

24 KopeuentopHble Mmonekynsl CD4 n CD8.

25 B-nnmdouunTbl: Xapaktepuctuka, yHkumm n knaccugmkaums (B1 n B2-numcoumnthl).

26 CtpoeHuve B-knetoyHoro peuentopHoro komnnekca (BCR).

27 EctectBeHHble (HopMasibHble) kunepbl (NK-kunnepeol), Hynesble Knetkun (0-numdounThbl).

28 AHTUTEHbI: onpejesneHre, Npupoaa 1 OCHOBHbIE CBOMCTBA (CneuntnyHOCTb,
YY)XePOAHOCTb, UMMYHOTEHHOCTb M TO/IEPOrE€HHOCTD).

29 MOHATME O HEMNOJIHbIX aHTUreHax (ranteHax), 06 aHTUIeHHON AeTepMUHaHTe (anuTone).

30 lMoHATNE O cynepaHTUreHax.

31 AHTUrEHbI OpraHn3mMa YesioBeka.

32 AHTWTENA: UCTOPUA OTKPLITUSA, KNaccumkauunsa n yHKLUY MMMYHOT106yIMHOB.

33 IgG: cTpoeHMe, COAEPXKAHNE B CbIBOPOTKE KPOBU, OYHKLMU.

34 IgE: cTpoeHune, cogepxaHne B CbIBOPOTKE KPOBU, OYHKLIMN.

35 IgA: cTpoeHue, cofgepXXaHne B CbIBOPOTKE KPOBU, (DYHKLMN.

36 IgD: cTpoeHue, cogepxaHne B CbIBOPOTKE KPOBU, CDYHKLIN.

37 IgM: cTpoeHne, cofepxxaHve B CbIBOPOTKE KPOBU, DYHKLUN.

38 MoHsATUE 0 cynepcemMeiicTBe MMMYHOr106YyIMHOB.

39 CuHTE3 1 AuHaMuKa 06pa3oBaHns aHTUTeN.

40 "naBHbI koMnnekc rmctocoemectumoctn (MHC) 1 ero npogyktbl (@HTureHst MHC [ n 1l
Knacca). 'eHetnka MHC.
MoHsATMe 06 aHTUreHnpeacTaBnaLWmX knetTkax (ArK). B3anmogeictene aHTUreHa u

41 aHTUreHnpeACTaBNAIoWMX KEeTOK: NPOLECCUHT 1 Npe3eHTauus aHTureHa, obpasosaHue
KOMMJ1IeKCA aHTUreHHbI nentug - monekyna MHC | nnum Il knacca.

42 deHoMEH ABOMHOro pacno3HaBaHUs aHTureHa T-numdpouuTammn. Cuctema KneTouHom
KoonepaLuu.

43 MonekynsipHble OCHOBbI MEXK/IETOUHbIX B3aVMOAENCTBUI B UMMYHHOW cucTeMe.
LIMTOKMHBI, UX Knaccudmkaums 1 cBoincTea.

44 VHTepnelikvHbl.

45 PocTtoBble hakTopsbl.

46 XeMOKMHbI.

47 VHTepdiepoHsbl, nx Knaccugurkauma n OCHOBHbIE CDYHKLNN.

48 LIMTOTOKCUHBI (hakTopbl HEKPO3a OMyXonei).

49 VIMMYHHBI/ OTBET, ero NyCKoBble 3Tarbl 1 MEXaHU3MbI.

50 "'yMOpasibHbIA UMMYHHBIA OTBET.

51 KNeToYHbIn UMMYHHBIA OTBET.

52 MmmyHonornyeckast naMaTb ¥ BTOPUYHbIA UMMYHHbIV OTBET.

53 Perynsaumsa uMMyHHOTo oTBeTa.

54 VIMMyHos1ornyeckas To1epaHTHOCTb, €€ OopMbl.

55 TpaHCM/IaHTaUVOHHBIA UMMYHUTET U CBA3aHHbIE C HAM peakLmn.

Kputepuu oueHku:

[na oueHnBaHua pe3ynbTaTtos O6y‘-IeHI/IFI Ha 3a4yeTe UCnosb3yeTcda — 3a4TeEHO, HE 3a4YTEHO
CoOTHOLLEeHWE nokasaTene, Kputepunes 1 WKaslbl OUeHUBaHNA Pe3yibTaTtoB 06y'-leHVIFI.

«3a4TeHO»: 00yyYaloLLNACA B MOMHON Mepe / WM YaCcTUYHO BaZleeT MOHATUNHBLIM annapaTom
[aHHOW 06nacT Haykm (TEOpPeTMYECKMMM OCHOBaMW AUCUMNANHBI), YMeEeT onepupoBaTb
cneynanbHbIMM TepMUMHaMK, CMOCOGEH  WAMKOCTPUPOBaTL OTBET nNpumepamu, dlakTamu,
OAHHbIMW  Hayu4HbIX WCCNeAoBaHWii, NPUMEHSITb TeOpeTUYeckMe 3HaHus [ANs  peLlleHus
npakTMyecknx 3agady B 06nactu, gaeT npaBu/ibHble OTBETbI Ha AOMOSIHUTE IbHbIE BONpockl. HO
B OTBETE MOMYT MMETbLCS: HErpyoble OWNOKM AN HETOYHOCTK; 3aTPYAHEHUS B UCMO/Ib30BaHUN
NPakTN4ecKoro matepmasna; He BrnoJsiHe 3aKOHYEHHbIE BbIBOAbI NN 0606LeHUS.



«He 3auTeHO»: O0byvallmiica OEeMOHCTPUPYET OTPbIBOYHbIE, (hparMeHTapHble 3HaHus,
fonyckaeT rpybble OLWn6KK, He yMeeT onepupoBaTh CNeLMaIbHbIMU TEPMUHAMMN U NPU UX
He3HaHWe, He MPUBOAUT MPUMEPbI MPAKTUYECKOr0 UCMO/Ib30BaHUS Hay4HbIX 3HaHWA, He faeT
npaBw/ibHble OTBETHI HAa AOMNOMHUTE IbHbIE BOMPOCHI.

N>R~ WNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24,
25.
26.
27.
28.
29.
30.

31.

MepeyeHb BONPOCOB K 3K3aMeHY
MexaHn3mbl pacno3HaBaHUsA 6akTepuii KneTkamm BPOXAEeHHOro MIMMyHUTETA.
MexaHn3Mmbl pacno3HaBaHUsA BUPYCOB K/1IeTKAMU BPOXAEHHOITO UMMYyHUTETA.
"naBHble NPUHLUUNBLI UMMYHOIOTMYECKOrO pacrno3HaBaHus.
Kakue nuraHgpbl y3Hatot peyentopbl TLR3, TLR4, TLRS5, TLR7, TLR9?
UTO Takoe LUMTOKUHBI U KaKune rnaBHble CUTHas bl OHU nepeaaroT?
OCHOBHble cemeincTBa LIMTOKMHOB U UX peLenTopos.
Cuctema Jak/STAT.
OCHOBHble MpoBOCNAIUTE/IbHbIE LMTOKMHbI, UX KIETKU-NPOAYLEHTbl N MULLEHN,
posib BO BPOXAEHHOM UMMYHUTETE.
OcCHOBHble  cemeiCcTBa  LMTOKMHOB, akTMBUPYEMbIX 4epe3  peLentopbl
BPOXXAEHHOr0 MMYyHUTETA.
Kakoe cemelicTBO LUMTOKMHOB nepefaeT CUrHas NporpammMupyemMon KNeTo4vHOM
rmoenn?
Uto Takoe y(C)-uenb M Kakas nepBUYHble MMMYHOLEe(UUUTbI CBSA3aHbl C ee
OedeKTHOCTbHO?
Kakoe cemeicTBO TPaHCKPUMLUMOHHbIX (DakTOpOB akTMBUpyeTca B pesysbTaTe
aKTuBauum Kak peuentopoB T KNeTok, Tak W pPeuenTopoB BPOXAEHHOro
nMmyHuTeTa?
OcCHOBHble cybnonynaunm NMMMGONAHbIX KNETOK BPOXAEHHOIo UMMyHUTETA.
MepBuYHblEe  MMMyHOZeMUUUTLI C  JdedpekTtamum  (PaKToOpoB  BPOXAEHHOrO
NMMyHUTETA.
MepBUYHbLIE UMMYHOLEUUNTEI C NOpaXxeHnem T- n B-numdouunTos.
UTo ABNsAeTcA peuenTtopom 1 Kopeuyentopamu gna BUY?
Ponb daroymTosa B UMMYHHO 3aLiuTe.
OncoHuszauna un Fc-peuentopsl.
AKTMBHble (OPMbI KWUC/MOpoAa W okcupa asorta, b6akrepuungHble (epMeHThbI
haroymToB.
KnioueBoli chepmeHT, o06ycnosnveawwmii  (QOPMUPOBaHNE aKTUBHbIX OpPM
Kncnopoga.
BaktepuynaHbie nentuabl N X posib B €CTECTBEHHOM UMMYHUTETE.
MexaHu3Mbl  KOHTakTHOro uutosiM3a, Bbi3biBaemoro NK-knetkamn wn  T-
nmmdounTamu.
WHrmbupyowme n aktusupytowme peuentopbl NK-KNeTok 1 NpuHUMN nepesaym
curHana
Pacno3HaBaHue Kakux MOseKysi Heobxoammo ansa aktnsaunm NK-kneTok?
XeMOKUHbI 1 NX peuenTtopbl. FoMeocTaTnyeckne XeMOKNHbI — YTO OHW fefakT?
KakoBa OCHOBHas CTPYKTypHasi XxapakTepucTmka peLenTopoB XeMOKUHOB?
Ponb cenekTmHoB 1 UHTETPUHOB B OCYLLECTB/IEHMM UMMYHHOIO OTBETA.
Ponb mMonekyn agresmm n XemMOKMHOB B MUrpauuMv NenkouuToB M3 KPOBSAHOIO
pycna B oyar BocnasieHus.
Kakas napa XemokvH-peuentop npusnekaetr B knetkm B dONIVKY/bI
nepudepryecknx IMMQOonaHbIX OpraHoB?
Kakoi peuentop obecneumBaeT murpaunio T-nuMqOuMTOB U AEHAPUTHBIX KNeToK
B T-30Hbl IMMJIONAHBLIX OPraHoB?
®U3NONOTNYECKUA  CMbICNT  MOJIOKUTENBHOW W OTpuULaTesIbHON  cenekuun
TUMOLINTOB?
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Ponb nponudepaymm MMgoLnTOB B pa3BUTUM UIMMYHHOIO OTBETA.

3HayeHVe anonTos3a B pasBUTUN NUM(POUUTOB U B UMMYHHOM OTBETE.

Kakvne kacnasbl M B Kakoi nNocrefoBaTesibHOCTUM akTUBUPYeTCA Mnpu 3anycke
anontosa Fas peuentopom?

Ocob6eHHOCTH pacno3HaBaHUA aHTUreHoB peuenTtopamn B- n T-k1eTok.

Cxema CTpoeHunss MoMeKy bl aHTuTena. isotunel aHTuTeN.

CTpoeHue BaprabenbHbIX OMEHOB aHTUTET.

dusmonornyeckunin cmoicn V(D)J nepecTpoiiku reHoB MMMYHOT106Y/IMHOB.
®yHKumna 6enkos RAG1 n RAG2.

®yHKumnA 6enka TdT B nepecTpolike reHOB peuenTopoB JIMMAOLNTOB.

®yHKLMM MeMBpaHHOW 1 cekpeTopHoit hopm BCR 1 nepeknioyeHne mexay HUMu.
®dusnyeckme cubl, yyacTBylLlMe BO B3aMMOLENCTBMM aHTUreHa C aHTUTEesIOM.
APOUHHOCTL B3aUMOLENCTBUA aHTUIeHa u aHTuTena.

Cenekumsa B-numcoumtoB. Ponb  KIETOYHOW rmMbenn, WHAYKUMW  aHepruu.
PepaktnpoBaHue V-reHos.

Cnoco6bl y4acTns aHTUTes/1 B UMMYHHOW 3aluumTe.

AhhekTopHbIE PYHKUUM aHTUTEN Pa3/INYHbIX N30TUMOB aHTUTEN.

Posnib Fc—peuenTopoB B rymopasisHOM UMMYHHOM OTBETE.

Oc06eHHOCTN CTPOEHNSA U (PYHKLMM CEKPETOPHOTO IgA.

CaolicTBa 1 IokasiM3anmsa nnasMaTmyecknx KneTok.

Co3speBaHue athOHHOCTU U MNepekNtyYeHne U30TUMNOB aHTUTEsNT MPU UMMYHHOM
oTBeTe.

|g KaKMx N30TUMNOB NPUCYTCTBYIOT HA MOBEPXHOCTU 3PesibIX HAMBHbIX B-K1eTok?
KakoBbl CUrHas1bl NOMOLLUY B KneTkam co CTOPOHbLI T K/1eTok ?

Kakoi pmsmonornyecknii cmbicn murpanmm B kneTok B 3apobllleBble LLeHTPbI?
MMépnaoMbl 1 MOHOKNOHasIbHbIE aHTUTeNna. O61acTn NPUMEHeEHUS.

OCHOBHble MexaHV3Mbl U NPOAB/IEHNS Pa3/IMYHbIX BAPUaHTOB aslsiepruu.

Posib Ty4dHbIX KkneTok, Th2-numdouutoB M nNpoAayumpyemMbiX UMW LIUTOKMHOB B
peakumnax rmnepyyBCTBUTENTbHOCTU.

Ponb IgE B pa3sutuu runepyyBcTBUTENILHOCTY | TUNA

Kakoe cobObITve Ha KNEeTOYHOM YpOBHE SB/ISAETCA MPUYMHON annepruyeckmx
peakuuii | Tuna?

Kakune KneTkun cnyxaTt OCHOBOI 3aLlMTbl OT 3apaxeHus Mmakponapasuntamm?
dusmonornyeckasa PyHKUMA 303MHOPUIOB Y MeXaHU3MbI KUIINHTa?
OcO6eHHOCTN  aNlbTepPHATMBHOIO, JIEKTUHOBOTO M K/1aCCUYECcKoro  nyrei
KOMM/IEMEHTa.

SphekTopHbIE MEXAHN3MbI U Masible dparMeHTbl KOMMIEMeEHTA.

Tpwu OCHOBHbIE pe3y/ibTaTa akTuBaLMu KOMNaeMeHTa.

B Kakux nyTax aktMBauum KOMNaemMeHTa yyactsyeT mosiekyna C5?

Kakoi 6enok cuctemMbl KOMNieMeHTa roMmosiormieH nepgoopunHy?

MexaHn3mbl  noggepxaHns  GapbepoB  Ha  rpaHuue  UMMYHOJ/IOTUYECKMU
NPUBUIETMPOBAaHHbLIX OPraHoB.

Ponb oTpuuatesibHOM cenekumm, AeHAPUTHBLIX KIETOK N PerynaTopHbIX T-KNeToK B
€CTeCTBEHHOWN TONepPaHTHOCTN K ayTOaHTUreHaMm.

MexaHn3mbl NpefoTBpaLLEHNS OTTOPXKEHUSA Naoga npy 6epemMeHHOCTH.

MexaHu3M NoBpexaeHus nnoga npu pesyc-KoHMmKTe.

Kakne Tunbl T-KIETOK MPUCYTCTBYKOT B MJaleHTe Npu HOPMasibHOM TeyeHuu
6epeMeHHOCTM 1 Kakue T-KeTKn CBA3aHbl C npepbiBaHeM 6epemMeHHOCTN?

Ponb K1eTok MeaynIapHOro anuTenusa tumyca B 0OpMUPOBaHUN TONIEPAHTHOCTYU
K COOCTBEHHbIM aHTUreHaMm.

OpraHocrneumdunyeckne N CUCTEMHbIE ayTOMMMYHHbIE NaTos10TUW.
TpaHcnnaHTaunoHHbIA UIMMYHUTET - UHAYKUNA Y MEXaHU3MBbI.
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MexaHn3mbl A4ENCTBUSA UMMYHOCYNPECCAHTOB.

Mpsmoe 1 HenpsaMoe asi/IoreHHoe pacrno3HaBaHue.

"pynnbl KPoBM YenoBeka cuctemsl ABO 1 arriOTUHUHDI.

Pa3HoBMAHOCTN MUENOUAHbIX KNeToK. LINTOKNHBLI, KOHTPOIMpPYOLLME MUENonoas.
OYHKUNN OEHAPUTHBIX KNETOK.

Posnb Thl-kneTok B akTuBaLuy makpodparos npy BocnasieHnm.

KakoBbl (pyHKLMM KOCTHOrO Mo3ra Ans UMMYHHO CUCTEMbI?

OCHOBHble Hanpas/iIeHMA reMono3aTUYECKOn andhepeHLNPOBKN.

Kakne memb6paHHble MONekysbl ABNAKTCA abCONOTHbIMA Mapkepamn T- n B-
KNeToK?

MexaHu3Mbl nogaepXXaHna NOCTOSHCTBA YMC/IEHHOCTU JIMMAIOLMTOB.

Kakol LUMTOKUH CNY>XUT (pakTopoM BbDKMBaHWS U romeocTtasa B-nimmcoumtos?
CTpyKkTypa 1 ructoreHes BTOPUYHbIX TIMMONLHBLIX OpraHoB.

CTpyKTypa v KNEeTOUHbI coCcTaB TUMYycCa.

daKTopbl 1 MeXaHN3Mbl cenekumn KNoHOB TMMOLUTOB.

Cy6nonynauum T-nMMmgounToB 1 KopeuenTopsl.

JKcnpeccua Kakux MOJIeKyn onpegenser HasBaHus «[ABOMHble oTpuuaTefibHble
TUMOLUTBI» N «BONHbIE MOSIOXUTE/IbHbIE TUMOLUUTLI»?

Bbi6op nyTel pa3BuTUA TUMOLMTOB Ha cTagumn DN.

Bbi6op nyTen pasButna TMMOUMTOB Ha cTaaun DP.

lMpoueccuHr aHTUreHoB Kak ycnosue T-KNeTouyHoro pacno3HaBaHusA. CTpykTypa
KOMMJ/Iekca aHTUreHHoro nentuga ¢ monekynamm MHC.

MHC-pecTpuKLMA 1 ee MOJIEKY/IAPHBIA MeXaHN3M.

Ponb monekyn MHC B aganTuBHOM UMMYHUTETE.

"eHeTMyeckasa CTpyKTypa nokyca MHC.

OcobeHHoCcTU cTpoeHnsa monekysn MHC | u |l knaccos.

Ha wMonekynax MHC kakoro knacca doparMeHTbl Bupyca Mpe3eHTUPYHTCH
UMTOTOKCHMYECKUM T-nnumdpouymtam?

Bronoruyeckunin cmbic asnniesibHOro pasHoo6pasuns MHC.

BupycHble n 6akTeprasibHble cyrnepaHTUreHsl.

Cxema cTpoeHus TCR n 6enkn, Bxogswme B coctaB T-K1I€TOYHOIO peLenTopHOro
KOMMJiekca.

Ponb knHas3bl Ick B MHMUMaLmy curHana ¢ T-KneTo4yHoro peuentopa.
MocnepoBaTeNbHOCTb NEPECTPONKM V-TEHOB Y-, 8-, B- 1 a-reHoB TCR.

Posib npoTenHknHa3 1 ¢oocpaTas B aktmsaunm MmdqoymTos.

Ponb yOGUKBUTMHOBOW CUCTEMbI B akTMBauumn MM oLmTOoB.

Posib Mem6paHHbIX pocdhonnnnaos B akTuBaunumn mmdoumToB

AnHamunka chopmMupoBaHuA 1 CTPYKTYpa MMMYHO/IOTMYECKOro cuHarca.
MocnepoBatensHocTu ITAM n ITIM, nx cxoacTsa 1 OT/INYUA.

OCHOBHble ceMelcTBa TPaHCKPUMNUUOHHBIX (DaKTOPOB, akTMBUPYEMble CUrHa/1IamMmm
peuenTopoB IMMJIOLMUTOB Y KOCTUMYIALUN. .

Tpn Buaa CUrHasioB, HeoOXOAMMbIX AN akTuBauunm u aAnddepeHUpPoBKU
appekTopHbIX T-NMMEOLNTOB.

"naBHble NHAYKTOPbLI AnddoepeHuympokn Thl n Th2 xennepos 13 ThO.
TpaHCKPUMNLUMOHHbIN dhakTop, Heob6XoAMMbIi n [OCTaTOYHbIN ans
AndodbepeHLMPOBKN PerynaTopHbIX T-AnmMeoumToB.

LinToknHbl, onpegensawwme guddepeHumposky CD4+ T-numdoumtoB B Thl-,
Th2- n Th17-knetku.

Posib perynatopHbix T-nuMcounToB B pasBUTUN N KOHTPOJ1E MIMMYHHOTO OTBeTA.
MIMMyHHaa cuctema CrmM3UCTbIX 060/104EK U KOXW. Murpauus nvmcountos B
6apbepHble TKaHW.
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MiMmmyHoornyeckasa namatb. [lpeumyllectsa BTOPUYHOIO MMMYHHOrO OTBeTa
nepes nepBuYHbLIM.

CoBpemMeHHbIe NOAX0Abl K KOHCTPYMPOBAHUIO BaKLNH.

Posib aAbloBaHTOB B COCTaBe BaKLMH.

MexaHn3Mbl UMMYHO/10IMYECKOro HaA3opa Hag OnyXxosiaiMu. .

XvMepHble peuenTopbl MMMAOUUTOB B 3KCMEPUMEHTa/IbHON Tepanuu paka.
Mprmepbl CBA3M MeXAy 3/10Ka4eCTBEHHbLIMU OMYyXONAMU N MHPEKLNAMM.
MpodhnnaxkTnyeckasn BakunHauma NPpoTMB paka.

MpuMepbl MULLEHEN TepaneBTUYECKNX aHTUTEN Ha PakoBbIX KeTKax.

Mpymepbl TepaneBTUYECKUX aHTUTen AA9 UMMyHOTepanunm OHKOSI0TMYeCKnX
3a60n1eBaHuin.

OHTOreHes nepBuYHbLIX NMMPONLHBLIX OPraHoB Y BPOXAEHHOTO MMMYHUTETA.
OHTOreHe3 BTOPUYHbIX NMM(ONLHBLIX OpraHoB 1 afanTUBHONO UMMYHUTETA.
dunoreHes cucteMbl UMMyHUTETA. [POSABIEHNA UMMYHUTETA Y 6€CMNO3BOHOYHbIX.
Y Kakux opraHuamoB peuentopbl B M T KNeTtoKk MNOCTPOEHbl He U3
WMMYHOT100Y/IMHOBbLIX [IOMEHOB, a W3 [OMEHOB, 6oraTblX JIeALMHOBLIMA
nostopamu?

®YHKUNA PONNKYNAPHBIX AEHAPUTHBIX KNETOK.

Kak MOXHO Bbl/1e4YnNTb NEPBUYHbIE UMMYHOAEPUUNTLI?

KTo Takune "elite controllers” BY, 1 kakne U3BECTHblI MOJIEKYIAPHbIE MEeXaHU3Mbl
ycTonumBoctn Kk BNY?

MpoTMB Kakmx 6EesIKOB W MOMEKY/SAPHbIX MexaHM3MoB HanpasneHa HAART
Tepanusa BUY nHdexkunn?

KakoB MexaHun3Mm geincTBusa cosen almtoMUHNSA B Ka4ecTBe afbloBaHTa?

B yem yHukasibHOCTb BUY uHdekuumn, kotopass co3gaet ocobble TPyAHOCTU Ha
nyTV CO34aHUA BaKUUHbLI?

KakoB rnaBHbIi  3KCMEPUMMEHTa/IbHbIA  NOAXO0A K  WU3YYEHUD  MNEPBUYHBIX
nMMyHo4edpULMTOB?

UT0 Takoe nepBuYHbIE N BTOPUYHbIE UMMYHOL4eUUNTLI? MprBeanTe npumMepsi.
KTo nepBbIM OCyLLECTBU/T NPOPUIAKTUYECKYIO BaKLUMHAUWIO U 3a00KYMEHTUPOBaUT
3T0? Kakol MHPEKLUMOHHbIA areHT Bbi3blBau1 3a60/1€BaHne B 3TOM criyyae?
Ckonbko HobeneBcknx Nnpemuin Nno prsnonorum nnn meguumHe 6110 NPUCYXLeHo
POCCUIACKMM YYEHBbIM U 3@ YTO?

Ha3oBuUTe N3BeCTHLIX BaM MMMYHOJIOrOB - laypeaTtoB HobenieBckoin npemunn.
Kakne BaM M3BECTHbI LMTOKUHbI, KOTOPbIE MOTYT NPUMEHATLCA TepaneBTUYeCcKn n
Mo Kakvm nokasaHuam?

Kakvne Bam UM3BEeCTHbl LUWTOKUHbLI, KOTOpble ABMAITCA MULLEHAMU AN
HenTpanmsauumn npu Tepanmm? Kaknx 3a6onesaHnin?

Y Kakux XMBOTHbIX MMEKOTCA aHTUTEe A, COCTOSALLME TOTbKO U3 TSHXKE/bIX Lienen?
Kak HopmanbHas MuKpobmoTa KULEeYHMKa BANSAET Ha WMMYHHYHO CUCTemy
yesioBeka?

Kakoe BamM M3BECTHO asl/IeropuMyeckoe onucaHue pacrno3HaBaHWS 3apakeHHOM
KNEeTKM LUUTOTOKCHMYECKUMU T KneTkammn?

Kakoe BamM W3BEeCTHO aJslieropMyeckoe onucaHve npuHuMna pacno3HaBaHus
HOpMasibHOW COBCTBEHHOW KNeTkn T numdpoumtamm?

Kakol KneTouHbIi Mapkep OoT/iMyaeT uMToTokcuyeckme T numdouunTbl? B uem
dOyHKUMA 3TO MONEKYNbI?

Kakve rnaBHble NpPOSIB/IEHUA VMMYHOAEMMLMTOB, CBA3aHHbIX C MHaKTuBauuen
KOMMOHEHTOB KoMnsiemeHTa? COBMECTUMbI I OHU C XU3HbIO?

KakoBbl NposiBNeHnsa aucpyHkumm reHa FoxP3 y Mbllen nnu nogen?

UT0 Takoe rpaHynémsbl, UX coctas 1 (Pu3nosiormyeckoe aHavyeHme?



148. Kakoin npubop NO3BONSAET pasfensTb KIeTKM B 3aBUCMMOCTM OT 3KCrnpeccuu
NOBEPXHOCTHbLIX MapKepoB?

MpuMep KOHTPOJIbHO-U3MEPUTE/IbHbLIX MaTepuanoB A4J11 NPOMEXYTOUHOW
arrectauuu no gucuunnnHe b1.0.48 O6LwWan N KIMHUYECKas UMMYHOJI0TUA

YTBEPXXIAKO
3aBeqyroLmin kadpeapoii

610hn3nKn n GroTEXHONOTUN

B.I". ApTioxoB
23.06.2021

HanpaBneHne nNoAroToBku 30.05.02 MeduyuHckasi buochusuka
AucuymnnunHa 51.0.48 O6was u kauHu4yeckast UMMyHO/102usi
Kypc 4

dopma 06yueHus o4YHasi

Bupg KoHTponsA 3a4yem

Bupg atTectauum npomexxymouyHasi

KoHTponbHO-n3MepuTenbHblid MaTepuan Ne 1

1. Cuctema KoOMM/ieMeHTa: NyTh ee akTuBaLun 1 yHKLIMN.
2. MonekynsipHble 0CHOBbI MEXK/IETOYHbIX B3aMMOAENCTBUIA B UMMYHHOI cucteme. LINTOKMHBI,
UX Knaccudgukaums u CBoincTaa.

MpenopasaTenb O.B. lNyTuHLEeBa

OonucaHue KPpUTEPUEB U LWIKa/Ibl OLLEHUBAHUA KOMMETEHUUI (pe3yibTaToB 0GyUYeHus1) npu
NPOMEXYTOoUHOIi aTTecTaumu

[ns oueHnBaHus pe3ybTaToB 06yYeHNs Ha 3a4eTe UCMO/b3YIOTCA CriedytoLme nokasarenu:

1) 3HaHMe cTaHOApPTHbIX OMEepauUMOHHbLIX MpoUeAyp U 3TUYECKMX acrnekToB N0 OCHOBHbIM Buaam pabor,
NPOU3BOAUMBIX MPU BbIMNOSTHEHWUM HAY4YHbIX Y MEAMKO-61MOMOrMYECKNX NCCef0BaHNI;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAKTWKOIA;
3) yMeHWe WAMKCTPMPOBaTL OTBET NpUMepamMu, chaktaMu, AaHHbIMK Hay4HbIX UCCef0BaHWIA;
4) ymeHMe cOCTaBNsATb pabounii nnaH Meguko-GMONIOTMYECKOro WCCefoBaHusl, OpraHM3oBbIBaTb
paboyee MecTo;
5) UMeTb HaBbIKM HaBblKaMn PabOTbl C OCHOBHbLIMM TEXHUYECKUMWU CpeAcTBaMM NMOUCKa Hay4yHO-MeauKo-
61onorMyeckoi MHopmauum

[ns oueHnBaHUs pe3ynibTaToB 00yYeHMs Ha 3a4eTe UCMOMb3YeTCs LWKaIa: «3a4TEHO», «HE3aUTEHO»
CooTHoLLEHME NoKa3aTenei, KPUTEPUEB U LLIKasIbl OLEHNBaHNS pe3y/ibTaToB 00y4YeHus.

YpoBeHb
KpuTepun oueHMBaHWS KOMNETEHLMIA chopMmpoBaH LLikana oueHoK
HOCTK
KOMMeTeHLUMi

MonHoe coOTBETCTBME OTBETa 06yyaloLlerocs BCeM NnepeyvncrieHHbiM | [1oBbIleHHbI 3a4TeHo
Kputepusm. ObGydyarowmiics YeTKO U NpaBUNbHO AaeT onpeaeneHus, YPOBEHb
MOSIHO pPackpblBaeT cofepXaHue MOHSATUIA, BEPHO  UCMONb3yeT
TEPMWHOMIOTNIO, MPU 3TOM OTBET CaMOCTOSITESIbHBIA, MCMO/Ib30BaHbI
paHee nNpUOBPETEHHblE 3HaHMSA. YMeeT TBOPYECKM MNPUMEHSITb




NnoslyyeHHble TeopeTuyeckne TMOo3HaHUSA Ha MpakTuKe B HOBOM,
HecTaHJapTHOW CcuTyauun, yMeeT MepeHOCUTb B HOBYH CUTyaLMio
M3yYeHHbIE N YCBOEHHbIE paHee MOHATUSA, 3aKOHbl U 3aKOHOMEPHOCTW.
CTyfeHT yMeeT aHanM3npoBaTh (pas3/fioxXuTb Lesioe Ha KOMMOHEHTI),
yMeHMe cuHTe3upoBaTb (cobpaTb M3 KOMMOHEHTOB Lefoe, HOBOWA
3HaHuWe, caenaTtb BblBOA), YMEHMEe [aTb OLEHKY 3HaHWI0, OLEHWUTb
3HaueHue. [locnegoBaTeNlbHOCTL OEWCTBUIA CTyAeHTa [AOCTaTO4YHO
XOpOLLO npogyMaHa, AelicTBUE B LLEe/IOM 0CO3HaHO. B nosHom o6beme
BfafeeT BCEMM HEOOXOAMMbIMW HaBblkKamMu w/unn vMeeT onbiT. B
uenom  O6yvyarwWminica  CnocobeH  BbIMOAHATbL  [aHHbIA  BUA,
NPOYECCUOHA/ILHON  AeATE/IbHOCTU B TUMOBbLIX CUTyaumsx U B
CUTyauusix MOBbILEHHOW CMOXHOCTW, a Takke B HecTaHZapTHbIX W
HenpeaBuAEHHbIX CUTyauusax, cosfaBasi Npu 3TOM HOBble npasuna u
aNrOpUTMbI AEACTBUIA.

OTBEeT Ha KOHTPOJIbHO-M3MEPUTESIbHbI MaTepuan He COOTBETCTBYET
OfHOMY (4BYM) M3 NepeuyncrieHHbIX MnokasaTesnei, Ho obyuvarowmincs
JaeT npaBuibHble OTBETbl Ha  AOMNOSHUTE/IbHbIE  BOMPOCHI.
OnpegeneHns NOHATUIA faeT HenosHble, AOMNYCKaeT He3HaunTe lbHble
HapyweHus B NOCNefOBaTeNbHOCTM  U3MOXEHWs,  Hebosblune
HETOYHOCTU NPU UCNO/MB30BAHNM Hay4HbIX KaTeropuii, hopMyIMpoBKm
BbiBOZOB. CTyAeHT NposiBASET YMEHWE MPUMEHSATb Ha MpPakTuKe
MOJIyYEHHON MM  TeOpeTMdeckMe  [aHHble B MPOCTenLmnX
(anropMTMM3NpOBaHHbIX) 3aJaHusiX, pellaeT TUNOBble, CTaHAAPTHble
3a/a4M C UCMO/Ib30BAHNEM YCBOEHHbIX 3aKOHOB U NMpaBWu/i.

CTyaeHT ymeeT npeobpas3oBaTb, WHTEpPNpeTMpoBaTb Martepuan,
nNpeanoXuTb CNeacTBus, NpeaBnaeTb pesynbTaTbl.

BbinonHseT Bce onepauvu, MNOCAe40BaTeNbHOCTb WX BbIMNOMHEHNSA
cooTBeTCcTBYeT  TpeboBaHWsAM, HO  AelicTBME  BbINOJIHAETCA
HefoCTaTOYHO OCO3HaHHO. B uenom  obyvawowmiica cnocobeH
peann3oBaTb KOMMETEHUMIO B TUMOBbIX CUTyaUUsiXx U B CUTyaLUsX
NOBbILLIEHHOV C/IOXHOCTW.

Ba3zossbll
YPOBEHb

3a4yTeHo

OTBET Ha KOHTPOJ/IbHO-U3MEPUTE/bHBI MaTepuas He COOTBETCTBYET
No6bIM ABYM(TPEM) M3 NepeUnc/ieHHbIX nokasarteneid, Obydatowmiics
[aeT HenosiHble OTBETbl Ha [AOMNOSIHUTE/IbHbIE BOMPOCHI. YCBOEHO
OCHOBHOE cofepXaHue, HO u3naraeTcsl pparMeHTapHo, He Bcerga
nocnefoBaTtesnibHO, onpeaesieHnsl NOHATUIA HeJOCTAaTOYHO YeTKue, He
MCMONb3YIOTCA B KAYeCcTBe AoKa3aTeNbCTBa BbIBOAbI U 0606LLEHNA 13
HabMIOAEHUIA, OOMNYCKAOTCA OLMOKN B UX WU3/10KEHWUM, HETOYHOCTU B
MCMONb30BaHMN  MPeaMeTHON  TepmuHonorun.  CTydeHT  ymeer
BblAENATb  CYLLUECTBEHHblE MNPW3HAKW U  CBSA3W  UCCeAyeMbIX
NpeaMeTOB W SIBMIEHWIA, BbIYIEHSIET MX M3 MacChbl HECYLLECTBEHHOrO,
C/yyaliHOro Ha OCHOBE WX aHaM3a W CUHTe3a; YycTaHaB/ivBaeT
CXOACTBO U pasfimuvMe MNpuYMH, BbI3BABLUMX MOSABMIEHWE [AaHHbIX
0OGBEKTOB M MX pasBuTue. BbINOMHAET He Bce onepaumn AeicTBUS,
[ONycKaeT OLIMGKM B NOC/efoBaTe/IbHOCTU MX BbINOSTHEHUS, AECTBUE
BbIMOMIHAETCS HEAOCTAaTOYHO OCO3HaHHO. Bnageetr He Bcemu
Heo6XOAMMbIMM HaBblKaMW, WMEKLWNIACA onbIT dparmeHTapeH. B
LuesioM obyvarlmincss CnocobeH MposiBUTb AAHHYH KOMMETEHLU0 B
TUMOBbIX CUTYaLUNSAX.

Nopozosbil
YPOBEHb

3a4yTeHo

OTBEeT Ha KOHTPOJIbHO-M3MEPUTESIbHLI MaTepuan He COOTBETCTBYET
No6bIM TpeM (Y4eTbIpeM) U3 NepeyvncnieHHbIX nokasartesnei. 3HaHus,
YMEHUS,, HaBblkM hparMeHTapHbl WAM  MOJIHOCTbLIO  OTCYTCTBYHOT.
Ob6yuatowuiica He  cnocobeH BbINO/HATb  [l@HHbIiA BUA
NpodIeCCUOHA/TLHON AESATENBHOCTH.

He3ayTeHo




MpuMep KOHTPO/ILHO-U3MEPUTE/IbHbLIX MaTepuanoB ANA NPOMEXYTOUHOMN
arrectauum no gaucuymnavHe 61.0.48 OGwWaa U KNIMHUYECKaas MMMYHOOrsA

YTBEPXOAIKO
3aBepytowmii kKathepoi

61odon3nKM U BUOTEXHOOTN

.I'. ApTioxoB
23.06.2021
HanpasneHne noarotoBku 30.05.02 MeduyuHckasi buogpuiuka
AucumnnnHa 61.0.48 O6was u K1uHU4Yeckasi UMMYHO/102us1
Kypc 4
dopma 06yyeHust OYHas
Bug koHTpons 3K3aMeH
Bug atrectaumn npomexxymoyHasi

KOHTPONbHO-n3MepuTenbHbiin Matepuan Ne 1
1. OHTOreHes nepBuYHbIX IMMJOUAHLIX OPraHOB U BPOXAEHHOITo MMMYyHUTETA.

2. MpoTMB Kaknx 6eNKOB U MOJIEKYNISAPHbIX MexaHu3MoB HanpasneHa HAART Tepanus
BWY nHgekuymmn?

MNpenopaBsaTenb N.A. KonTtakos

ONs  oueHMBaHWSI pe3ynbTaToB O06YUYEHWsl Ha 3K3aMeHe WCMOMb3YHTCs  Ccrefylolime
rnokasaTenu;
3HaHMe y4yebHOro matepuana v BnageHne NOHATUNHLIM annapaToM AaHHON 06/1acTy
Haykm (TEOPETUYECKMMM OCHOBaMM  AUCUMMAAMHBI  «O6Wass 1 KIMHU4YeckKas
UMMYHO/IOTUSI»);  YMEHMEe  CBA3biBaTb TEOPUD C  NPaKTUKOM;  CNOCOBGHOCTb
NNNICTPUPOBaTL OTBET NpMMepamMu, hakTamn, AaHHLIMU HAY4YHbIX UCCIe40BaHWIA.

[Na oueHMBaHWsi pe3ynbTaToB 06YYEHUS HA 3K3aMeHe WCMosb3yeTcst 4-6anibHas Wana:

«OT/INYHO», «XOPOLUO», «YA0BETBOPUTENTLHO», «HEYLOBIETBOPUTESBHO».
CooTHoLLeHWe nokasatesneit, KpUTepueB 1 LWKasbl OLIEeHUBaHUSA Pe3y/ibTaToB 06yYeHus.

YpoBeHb
Kputepun oLeHnBaHUs KOMNeTeHLUi cchopmmpoBaHHoCT | Lkana oueHok
N KOMMNETEHLMIA
O6yuyarowulics 8 nosiHolU Mepe Bnadceem NOHAMUUHbIM lMoBbiWeHHbI Omsu4Ho
annapamom OaHHoU o6nacmu Hayku (meopemuyeckumu YPOBEHL

ocHogaMu OUCYUN/IUHBI), CNOCOGEH  U/I/IIOCMpPUPOBamMb
omsem npumepamu, hakmamu, OaHHbIMU  Hay4HbIX
uccriedosaHull, NPUMEHSIMb MeopemuYeckue 3HaHusi 071s
peweHusi npakmudeckux 3adad 8 o6racmu...

O6yuaroujuiicss sBradeem noHsIMuiiHbIM annapamom daHHol | Ba308bili yposeHb Xopouwo




obnacmu HayKu (meopemuuyeckumu ocHosamu
oucyun/iuHbl),  chocobeH  u/s/lloCMmpupoBams  omsem
npumepamu, hakmamu, 0aHHbIMU Hay4HbIX uccsedosaHud,
HO donyckaem omaoe/ibHble OWUBKU hpu omseme.

Omsem Ha KOHMPO/IbHO-USMEPUME/bHLIU Mamepuan He
coomsemcmsyem  JI06bIM  0BYM U3  NEPEeyUC/IeHHbIX
nokasamerel, obyyatowulicss daem HenosIHbie omsemsl Ha
0dono/IHUMe/IbHble BONPOChLI. [JeMOHCmMpuUpyem 4YacmuyHbie
3HaHuUs B8 obs:acmu ulydaemol OucyunsuHbl, Npu omseme
donyckaem CyujeCmseHHbIe OUWUOKU.

lMopozossbili
YpoBeHb

Yoosnemsopu-
me/ibHO

Omsem Ha KOHMPO/IbHO-U3MEPUME/IbHbLILU Mamepuasi He
coomsemcmsyem J106bIM mpem(yembipem) us
nepeyquc/ieHHbIX nokasameredl. Ob6yyvarouyuticsi
0eMoHCcmpupyem OmpbIBOYHbIE, (hpacMeHmMapHbIe 3HaHUS,
donyckaem 2py6ble OWUBKU. ...,

Heydosnemsopu
-meJ/ibHO
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	Учебная дисциплина «Общая и клиническая иммунология» относится к обязательным дисциплинам базовой части Блока 1 «Дисциплины (модули)» Федерального государственного образовательного стандарта высшего образования по специальности 30.05.02 Медицинская биофизика (специалист).
	Основные положения дисциплины должны быть использованы в дальнейшем при изучении последующих  дисциплин, а также при прохождении научно-исследовательских практик, при написании курсовых и ВКР.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ОПК-1
	Способен использовать и применять фундаментальные и прикладные медицинские, естественнонаучные знания для постановки и решения стандартных и инновационных задач профессиональной деятельности
	ОПК-1.1
	Применяет фундаментальные и прикладные медицинские знания для постановки и решения профессиональных задач
	Знает: фундаментальные и прикладные медицинские и прикладные, естественнонаучные знания
	Умеет: использовать и применять фундаментальные и прикладные медицинские естественнонаучные знания для постановки и решения стандартных и инновационных задач профессиональной деятельности
	Владеет: фундаментальными и прикладными медицинскими и естественнонаучными знаниями для постановки и решения стандартных и инновационных задач профессиональной деятельности
	Основные принципы диагностики и иммунодиагностики иммунозависимых заболеваний. Трактовка иммунограмм при иммунозависимых заболеваниях. Оценка интерферонового статуса. Клиническая и лабораторная аллергодиагностика. Аллергены, структура и функции. Аллергены и перекрестная реактивность. Молекулярная диагностика аллергии. Значение и особенности аллергологического анамнеза в различных возрастных группах. Бытовые, эпидермальные пыльцевые, грибковые, пищевые, инфекционные аллергены. Методы и техника постановки аллергопроб. Показания и противопоказания к постановке кожных проб. Оценка. Особенности тестирования у детей. Аллергодиагностика in vitro.
	Этиология, патогенез, классификация и клиническая картина аллергических реакций на лекарственные препараты. Диагностика и лечение лекарственных аллергий. Цитотоксический, иммунокомплексный типы лекарственной аллергии. Артюсоподобная реакция, сывороточная болезнь. Контактный дерматит. Иммуносупрессивные препараты.
	Псевдоаллергические реакции. Определение и классификация. Псевдоаллергические реакции обусловленные нарушением метаболизма гистамина, нарушением метаболизма арахидоновой кислоты, нарушением метаболизма ацетилхолина и брадикинина, нарушениями в системе комплемента.
	Этиология иммунных заболеваний крови, факторы способствующие их развитию. Механизмы иммунного повреждения. Аутоиммунные гемолитические анемии. Лекарственные аутоиммунные анемии. Аутоиммунные тромбоцитопении. Аутоиммунные нейтропении. Первичный антифосфолипидный синдром.
	Создание методологии оценки иммунного статуса. Изучение влияния физических, химических и биологических факторов на функционирование иммунной системы. Установление причинно-следственной связи между указанными факторами и нарушениями иммунной системы. Организация иммунологического мониторинга жителей региона. Региональные параметры иммунного статуса с учетом климатогеографических и других влияний окружающей cреды и выявление частоты иммунопатологических процессов. Донозологическая диагностика нарушений иммунной системы под влиянием различных экологических факторов.

