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Yuebuo-meroqnuecknii KOMIVIEKC THCUHHILIHHBI AJLIEPrOJIOrHs 1 HMMYHOIOIUS
(noanoe naumenosanue Qucyuniuner)

paspaGOTaHa Ha OCHOBaHHH:

* llprkasa Munncrepctsa Haykd M BhicIiero obpasoBanus P® ot 20 okrsabps 2021r.
Ne951 «O6 yreepknennn tenepanbHbX rocymapeTBennbIx TpeGoBanmii K cTpykType
MPOTPAMM MIOZITOTOBKH HAYYHBIX M HAay4HO-IIEAarOIMYECKHX KapoB B acrnHpaHType
(aIBIOHKTYPE), YCIOBHAM MX peaiH3aui, CpOKaM OCBOEHHS ITHX MPOTPaMM € YYETOM
Pa3THYHBIX GopM 00yueHHs, 00pa3oBaTEILHBIX TeXHOIOMMEH H 0COOEHHOCTEH| OTaETBHBIX
KaTeropu¥ aclupaHTOoB (aIbIOHKTOB)»;

* pabodero yye6HOro miaHa o4HOH (bopMEI 06yueHns Mo ceunanEHOCTH: «Annepronaorus
H HMMMYHOTIOTHS», OCHOBHOH 00pa3oBaTe/bHOH Nporpammbl aCIHPaHTYphl (YpoBeHb
HOAroTOBKH KaapoB BBICIIEH KBanuQukaLuy), YTBepMAEHHOH mpoTtokomoM Ne3
3acenaHns OOBEIMHEHHOTO YUSHOTO COBETa [MOUL] ¥VpO PAH ot «18» Maprta 2022 r.

® IlpuMepHOH nporpaMMbl KaHIMIATCKOTO SK3aMeHA. YTBEPHIACHHOH MHUHHCTEpCTBOM
obpasoBanus 1 Haykn Poccuiickoii Deaepaunn.

Pabouas nporpamma cornacopana c paGoYHMH IporpaMMaMy JHCLMILIHH
1. HMHoctpanmslii 351K,
2. Heropus i dunocodus nayku
3. TlporpamMmamyu Hay4HO-HCCIeT0BATEILCKOM MPaKTHKH M HAYYHO-HCCIIEN0BATEILCKO
AesITENbHOCTH aCTIHPAHTOB,

PazpaGorunku JLM.H. ’ K.B. llImarens
(yu€Has cTenens, 3anue) (moafince) (MHHLMATEL, hamuTHs)

K.M.H., JIOIICHT W 10U, [lunos
(yu€Has CTeleHb, 3paHue) (noanuce) (MHMLMAanLL hamuims)

PeL[eHSGHT: J.M.H, 3aB. KH[beg[Eb] MHKDO6HOJ]O]‘HPI, BHPYCOJIOCHH H HMMVYHOJIOI'HH HFMY
um. ak. E.A. Baruepa. npodeccop, 2.C. T'opoeun
(y4€nas crenenn, sBanue) (monmnuce) (MHHIHANL], GaMuTHs)




1. O6mue nonosxenns
L1 Ieas yuebnoii amenmmanns: - CHCTEMATH3HPOBATL H 000GMIHTL COBpPEMEHHEIE
IPEACTABNEHHS O (DYHKUMAX KICTOK HMMYHHOH CHCTEMEI, 4 TaK e O MeTOax OLEHKH Hx
(GyHKUHOHANBEHOM AKTHBHOCTH.
1.2. 3anaun yuebuoii aucuunanms::
*  M3yuuts npenver u sanaun HMMYHOJIOTHH, HCTOPHIO Pa3BHTHS, 03HAKOMHTLCS C
OCHOBHBIMY IIOHATHAMH H OTIPE/IeICHHSIMH.
* Msyunts xapakrepucriky u (DYHKLHH KIIETOK BPOXKICHHOTO HMMYHHTETA.
* Msyuuts xapaktepucTHKY H QyHKIHH KIeTOK BPOXKIAEHHOTO HMMYHHTETA.
* TloHATb MeXaHH3MBI PA3BHTHS HMMYHHOTO OTBETA H B3aHMOIEHCTBHS KIIETOK B
HMMYHHOM OTBETe.
*  O3HAKOMHTLCS C OCHOBHBIMH METOJAMH OLEHKH HX (QYHKUHOHANIBHOH aKTHBHOCTH
KIIETOK HMMYHHOH CHCTEMEL,
1.3. MecTo ancuuninnb B CTPYKTYpe 00pa3oBaTeabHOl nporpaMmsi
Mucnummsa  otHocuTes K o6pasoBarensHOMY KOMIIOHEHTY  CTPYKTYpPEI  [POrpaMMEL
aCIHPaHTYPhl H BXOMHT B YHCIO 00A3QmMensHblx JMCLHMILTHH, HANpPaBICHHEIX Ha cnavy
KaHIMAATCKOro  Sk3aMeHa 06pa3OBATENbHOMH NPOrpaMMBI 10  CHELHATLHOCTH: 327 -
AJLJIEproJIOrus ¥ HMMYHOJIOTHS,
1.4. [Lnanupyemeie pesyabrarni 00y4eHHs 110 AHCHHILIHHE
B pesynerate ocroeHus aHCHMIIMHDL AJLIIeprosIorust B MMMYHOIOTHS obyuaromuecs
AOIKHEL  00majath  (yHIAMEHTANBHBIME  3HAHHSAMH B O0NacTH  awleproioruu  u
MMMYHOJIOTHH, & TAKKE CMEXKHBIX C Hell HayK H AEMOHCTPHPOBATH CJIEYIOIIHE PE3yNETATEL:
3naTe:
~ METO/IBI KPHTHYECKOTO aHATTH3a H OLIEHKH COBPEMEHHBIX HAyYHBIX JT0CTHXKEHHI
- TpeboBaHus K rpamMoTHOH dhopmyHpoBke 3aaa,
- TCOPETHYECKHE OCHOBBI OSOCHOBaHHH AKTYAJILHOCTH H Haytmoii HOBH3HBI HCCJIEJOBAHHA B
061acTH a/IeproJIoruu 1 HMMYHOJIOTHH.
- TOAXOIbl H METOLbl M3YYCHHS CTPOSHHA HMMYHHOM CHCTEMBI, Groxumun, dusuonorumy,
TEHEeTHKH.
Ymers:
~PHMEHATH JTHTEPATYPHbIC AAHHBIC, U1 TPAKTOBKH PE3y.IbTATOB NPOBEAEHHBIX HCCIIeJ0BAHHH
- AHATIH3HPOBATE H CHCTCMATH3HPOBATH HH(OPMAIIHIO 10 TeMe HCCIIeIOBaHMS,
Baagers:
“ METONAMH CTaTHCTHYECKOTO aHAIH3A H FPAMOTHOMN MHTepIIpeTanuy IO/IYYEHHBIX Pe3y/ILTATOB
IKCIIEPHMEHTOB.
PesynnTarom ocBoenns yueGHOMN AucumMnmmMHbl sBnseres cllaya KaHJHJaTCKOr0 JK3aMEHa 110
CTCIHAILHOCTH: AJLIEPTOIOTHS K HMMYHOIIOTHS

2. AHHOTAUMS THCUHIUIHHBI

Ha cospemeniiom srane passurusa AJLTeproIorust H HMMYHOJIOT U ABAAETCH ONHOH H3
CaMBIX aKTYaTbHBIX M OBICTPOPA3BUBAIOLIMXCA HAYK, MPHMEHCHHE 3HAHMI M METOJI0B KOTOPOii
HCOOXOMMMO JUIS PA3BUTHS MeAHLIHHBL OMOTEXHONOTHH, 9KONOTHH M APYTrHX obnacreit,
CBA3AHHDIX € 0OECTICUeHNEM 3710POBOIi H KOM(OPTHOH CpeJiBl A YenoBeka.

Hucnunmmua Aanenena Ha (opmupoBanue u passuthe y 4CTIHPAHTOB 3HAHUH H HABBIKOB
PCUICHHA 3a11a4 COBPEMEHHOI alleproJlorni H HMMYHOJMOTHH M CMEKHBIX oGnacTeit 3HAHWUI;
nonyyeHne oOyHarolUMHCs 3HAHHE JUIA OBICTPOH W KBAM(UIMPOBAHHOM nepepaboTku
(YHTaMEHTANBHBIX H TEOPETHYECKMX MCCTENOBAHMI TIOTly4YEHHsl HOBBIX PE3YIbTATOB B
lpoliecce  MpakTHuecKoil  paboThl  Hajx NpoGieMaMH  AlIEPrONIOTHH W HMMYHOJIOTHH,
TIO3BOMIAIOMME BBITYCKHUKY YCIEUIHO paboTaTh B pasiuyHBIX 0GIaCTIX npodeccHoHaTbHO
JACATEJILHOCTH. Kypc ((AJIJIE])I"OJ’IDFHSI H HMMYHOJ/IOrMsi» HalleJleH Ha NOATOTOBKY aCITHPaHTOB
K yCl'leIIIHOE c/laye KaHIHIaTCKOro JK3aMeHa 1o COCUHAILHOCTH H Ha HOATOTOBKY K 3aIlHTE
KaHOHIaTCKOMH .E[l'lCC«cpTa.lllle Ha COHCKaHue yqeﬁoﬁ CTCIICHH KaHauuara Hayk.




Kype «Amneprosorns u HMMYHOJIOTHS» SIBIIAETCS MENKIMCUHIUTHHAPHREIM. M Toropemy
KOHTPOJICM 0 IPOXOXKIEHHIO Kypca siBisercs ycnemHas caauga KaHIHIaTCcKoro JK3aMeHa Mo
CIIeHAIBHOCTH,

3.Crpykrypa yuebnoii AHCUHILIHHBI

Ilporpammoii aucimmmimb: 'IPCAYCMOTPEHBI NeKuHH (24 vaca), mpakTHYeckHe 3ansTHs

(24 4aca) u camocTosTeTBHAY pabora (58 uacos).

Obbem quenumnuL, $opmbI Tekymero u IIPOMEKYTOUHOTO KOHTD 0151

F-Ianpannenm TOArOTOBKH 06.06.01 bronoruueckue HaYKH (HallpaBleHHOCTE:
i MukpoGronorus)
dopma obyuenns l O4YHasx
NeNe cemectpos, 6
BBIICNEHHEBIX Ul K3yueHHs
JMCIHILTHHEI
O6vem mucnumIHEE (ak.uac.) 108
Kontakruas paGora ¢ 48
TpenoaaparesieM (ak.qac.),
B TOM YHCJIE:
[posenenne nexkumonnsx 24
3aHATHI
[Iposenenue npakrinuecknx 24
3aHATHH, CEMHHAPOB
CamocrosTensnas paGora 58
(ak.uac.)

DopMEI Tekymiero KOHTPOJIst YerHeit onpoc

DopMEI IPOMEKYTOYHOI TecT

aTTeCTalHH

®opma uTorosoro KOHTpOJs Kannunarckuit sxsamen - 2 vaca

Temaruueckuii maan

[_ Hanmenosanue tem u Beero Aynuropusie caMOCToa-—|
NeNe Faszuenos aK.qac 3aHATHSA TeIbHas
JieKnuy  (IPAKTHYEC- |naGoTa
KHC 3aHATHA
1 Temal. Ilpenamer u sanaun HMMYHOJIOTHH, 8 2 0 3
Mcropus paseutus. OcHOBHbIE TOHSTHS H
onpejeneHrs
2 Tema 2. Knetku BPOXK/ICHHOTO 8 2 0 3
ummynuTeTa. Heiftpoduns
3 Tema 3. Knnetku Bpowxientoro 8 2 0 3
HMMYyHHTeTa. Makpodaru
4 Tema 4. Kiaetxkn Bposkzennoro 12 2 - 3
MMMYHUTETA. DO3HHODHIIBI, TyuHbIe
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4, AHH{)TI!])OBEHHOB OIHCaAHHe coaep:xkanus pasiejioB u Tem AHCUHIITHHBI

Temal. Hpeomem u 3adauu ummynonozuu. Hemopua pazeumua, OcHosnvie nonamun u
onpeodenenun

CoBpemennas MMMYHOMOTHsl KaK HayKa, HM3ydaiomas CTPYKTYPY M QYHKIHH HMMyHHO#
cucremel. Onpenenerne HMMyHHTeTa. PasBuTHE HMMYHONOMHE OT J]. IMacrepa 1o mamux muei,
MmmyHnTer kak rnasnas QyHKIHS  uMMYyHHOH CHCTEMEI, HalpaBleHHAas Ha HoJUIEpKaHHe
FEHETHYCCKOTO MOCTCSHCTBA BHYTpEHHEH cpeasr oprannzma. O6mue 0COBEHHOCTH CTPYKTYpHO-
bynxuvonansHoii OpTaHH3auuu HMMYHHOMR cHcTemsl. [TogcHcTeMer BPOXIACHHOIO (CHHOHHMEI:
NATCOMMMYHHTETA, KOHCTHTYIHOHATBHOTO HMMYHHTETd, TPUMOPAHAIBHOTO UMMYHHTETA, 10
HMMYHHOI'O OTBETa, €CTECTREHH O PE3HCTEHTHOCTH, aHIJ. innate immunity) u npuo6perennoro
HMMYHHTETA  (CHHOHHMBI: HEOHMMYHHTETa,  aJanTHBHOIO HMMYyHHTeTa, T-uB-
nmumbonUTapHoTo HMMYyHUTETa, auri. adaptive immunity), pasiuyns u KpaTKas XapaKTepHcTHKa
Paclo3HAOKX CTpyKTYp. Pacnosnasanue "qyx0ro" u "H3MeHeHHOrO CBOETO", HX 3/IMMHHAIHS
H HUMMYHONOTHYecKas namsite, OcHOBHEIE 0COOEHHOCTH MMMYHHOH CHCTEMBI, OTIHYAOIIHE ee
OT APYTHX CHCTEM OpraHH3Ma

Tema 2. Knemxu eposcoennozo ammynumema. Heitmpochunn

Knerku Bposknensoro HMMynHaTera. Helitpodunb.

Xapaktepuctuka HePTpoduiios. Dranm: cospepanus. JIBuikeHue HeHTpoduma: ponmumr,
aaresusd, auanenes. XeMOTAKCHC: JBHKEHHE 1O TPalHEHTy KOHLEHTPALMH XeMOAaTTpaKTaHTa,
OCHOBHBIE ~ XeMOAHPAKTAHTEI, XEMOKMHOBbIE peuentopel.  Pacnosnasanue Yy IKEPOJHBIX
00BEKTOB, POJb OIICOEHHOB. lornowenne n yuuaroxkenue MHKpoGoB. Kucnopoz-3asucumas u
KHCJIOPO/I-HEe3aBHCHMas GaKTepHUHAHOCTD. 3aBepiieHHOCTS darorurosa. Hexon
BOCMATHTENbHBIX  peakuuii ¢ yyacTuem Helitpouios.  Yuactue HeATpohuaos B
TIaTOJIOTHYECKHX Mpolieccax.

Tema 3. Knemxku eposicoennozo UMMYHUmMema.
Makpodaru.  Cucrema MOHOHYKI€apHBIX  (harountoB.  OcobeHHOCTH THCTOTEHE3a
MOHOHYKIICapHBIX (aromuros (cxema muddepenimpokn), PasHoOOpasue Makpodaros (kietkn




Kyndepa, wmukpormun u Ap.). ODYHKUMH MOHOHYKJICAPHBIX darouuToB.  Ynpanenme
alONTOTHYECKOr0 MaTepuaja - IiaBHas bynkmus makpodaroe. PacmosHasanue «Mycopa» H
IYKEpOOHEIX  obbekToB.  Cramun tarouurosa. Pesunentnrie, Bocmammrensupie u
AKTHBHPOBaHHBIC  MaKpodarw, Bapuantel  aktupanum MakpodaroB  (KIaccHYeckwii,
IbTepHATHBHBIE).  CeKpeuus GHOIOTHYECKH — AKTHBHEIX MEIHaTOPOB H  [HTOKMHOB
AKTHBHDOBAHHBIME ~ MakpoaraMu, HX  jeficTBHe. [lurotokcnyeckas  akTuBHOCTH
MOHOHYK/ICApHBIX (arouuTos. Polms HX B BOCHAIeHHH H penapamud TKaHe#d. Ywyacrue
Makpo(haroB M TPOAYLHPYEMBIX MMH IHTOKHHOB B HMHIYKIMH MMMYHHOTO OTBETa H JPYIHX
SAUHTHO-NPHCNIOCOOHTENBHBIX PeaKLuii (TMXopaKa, CHHTe3 GellkoB OCTpo# (haskl BocnaneHns,
CTPECCOPHBIC peakuud H Jp.). Makpodarn B apdexTopHoli (ase uMMyHHOro oTBera.
O6pasoBanne rpanyem.

Tema 4. Knemxu sposcoennozo UMMyHImema. o3unodunnl, myyrisie kiemru bazogpuner
Do3uHOGHIIEL, uX CO3peBanue, MHTpalii, pacro3HAKOMHAE PeUenTopbl. I'panyitsl 303uHOPHIOB:
[EPBHYHbIC, BTOPHYHbIE, MaIble, JIMITHAHEIE Te/bua. MOpMBI IK30IHTO3A: CEKPELIUs, YaCTHYHAS
ACTPAHYISIMS,  UUTOMM3.  CeKPETOPHBIE  MPOIYKTHI J03HHODHIIOB:  IHTOTOKCHYECKHE
CyOCTaHITUH, MM THEIE MEJHATOPBI, UHTOKHHBL TyuHble KIeTKH M Gaszodmis: cospeBaHHe H
Gynxumn. Cexkperophble TPOJYKTBI: TENapUH, THCTAMUH,

(hepMeHTBI, NPOTEOrTHKAHEI, NPOCTAHOMABI, IHTOKHHBL. AHTHIEILMHHTHBIH HMMYHHTET.
Anneprua. Turuennyeckas runoresa.

Tema 5. Cucmema komnaemenma

- Knerxu Bpoxznennoro ummynntera. 03HHODHIEL, TyUHbIE KIIETKH 6a30(hHIbL

Dosunodmuibl, HX cO3peBaHHe, MHIPalHs, pacIO3HAIOIINE PEUenTOPhl. [ paHyIbl 503UHO(HIOB:
TNIEPBHYHBIE, BTOPHUHEIE, MaJIble, JIHIH/IHBIE TebIA, DOpMBI IK30IHTO3A: CEKPElHs, YaCTH HAS
JCTpaHynauus, watoiH3.  CekpeTopHbie MPOAYKTBl ~ D03HHO(MIOB:  [HTOTOKCHYECKHE
CyOCTaHIMH, ITHIHIHEIE MCIHATOPEL, LIHTOKHHBL Ty4HbIE KIETKH u Gasodunkr: cospepanue u
byHKIMH. CexpeTopubie IPONYKTEL:  TeflapHH, TIMCTAMHH, (epMEHTDI, [IPOTEOT IHKAHBI,
NPOCTAHOMJBI, UHMTOKHHBI, AHTHIreILMHHTHBI HMMYHHTET. AJeprus. [ uruenuueckas
THIIOTE3a.

Tema 6. Peaxmanmur ocmpoii dpasvr
- Peakrantsr octpoii ¢aser - oTpaxcenue cHcTeMHOro BoCHANEHHSL. Ponb nurokuHOB B BX
uponykunH. C- peaktuBHbIH Genok: crpoenme, (ynxumm, gHarsocTHueckoe 3HaueHHe.
entpakcun 3: yuacthe B NPOTHBOTPHOKOBOM HMMYHHTETE M YIAIEHHH ArONTOTHICCKHX
KneToK. DHOPOHEKTHH: CTpoeHHe, (YHKUMH, AMArHOCTHYECKOe 3HAYCHME. CekperopHeie
dochomnnaser A2, kak kaTHOHHble Gemkw. WMuruGuroper mporeas: ansdal-antuTprncus,
alb(al-aHTHXUMOTpHTICHH, anbpa2-maxpornobymnH. TpaHCNOPTHEIE MPOTEHHEL: ranToriaotu,
LEPYIOILIasMHH, TpaHcdeppuH. JIMNUIEL, KaK 3allHTHBIC takTopel. XpoHHueckoe BocnaieHue:
NIpOaTeporeHHble CIBHIH. BTopuuHbIH amunonno3. JIMarHOCTHYECKOe 3HAYEHHE PEaKTaHTOB
0CTpo#i (asbl.
Tema 7. lumokunnt

Lluroxunpl. O6Iwpe MPHHITMIGI BIHAHUS LUTOKMHOB HA KISTKH: U30BITOYHOCTD, CHHEPTH3M,
AHTaroHU3M, IICHOTponH3M. [loHATHE O LMTOKHHOBOMH CETH. AYTOKpHHHEIE, NApaKpUHHBIC H
SHIOKPHHHBIE 3(pekThl. Kinaccnpukauus uuroxunoB. [[HTOKMHOBBIE petientopsl. Jlurana-
PELICNITOPHEIE  B3AHMOJCHCTBHS. PacTBOpHMBIE peLeNTOpEl, SBIEHHE TPAHCCHIHATH3ALMK,
BuyTpukierounsie curnanenbie nyra: Anyc-kunazel u STAT-npoteunbl. XeMOKHHBI, HX
cemeiicTBa. LHTOKHHEL, Kak neyeGHEIe Npenaparsl.

Tema 8. Ecmecmeennbie kunepe
Pa3BuTHe €CTECTBEHHBIX KHIUICPOB. Cybnomynsmun 3pensix NK-knetok. BzanMoseiicTsue
CCTECTBEHHBIX KHILICPOB H MAKpO(haros. PerenTops! ecTeCTBEHHBIX KHILIEPOB. AKTHBALMOHHBIE




M HHI'HOHTOpPHEIE DENEnTOpEI, HX BHYTPHKICTOYHAS CHrHanmM3auus. [lurorokcnueckas dyHKIHS
NK-wietok: nuzmc HYTEM OK30LIHTO3a rpamyn u PCLENITOPHOE  BKJLIOYEHHE MEXaHM3MOE
afnonTo3a B KIIEeTKe MHIIEHH. ancme CCTECTBEHHBIX KHILIEPOB B ﬂpOTHBOBHpYCHOM
UMMyHHTeTe. NK-k1eTKy GepemenHOCTD: sBCHHE HMMYHOTPO(H3MA. YyacTue ecTecTBEHHEIX
KHJLIEPOB B TPAHCIUIAHTALIHOHHOM MMMYHHTeTe. DeHomen ruGpHHOI pesucTenTHOCTH,

Tema 9. Jenopumnsie knemuu

JeHIpHTHBIE KIETICH Kak CBA3YIOILeE 3BEHO MEAY BPOMKICHHBIM H a1al THBHEIM HMMYHHTETOM,
Muenounneie u IUIASMAIHTOM/IHBIC  NEHNIDHTHBIE KIETKH, KJIeTKH Jlanrepranca. Hx
JoKami3auusd,  (opMHpoBanie, murpauus. PacnosuaBanme u nepepaboTka aHTHreHa
ACHIPHTHBIMH KI€TKaMH. DHI0COMANLHBIN | [POTEOCOMANBHBIH TYTH NECTPYKIHH aHTHTCHOR,
Ipesentanns aurHrena T-nmamountam. Pone Bocnanenus s Pa3sBUTHH HMMYHHOTO OTBeTa.
Ponb menaputHeIX KieTox B (OpMHPOBAHHH UMMYHOJIOrMYeCKO TOJIEPaHTHOCTH. MHaykims
CHHTE3a HHAONAMHH-2,3,-1HOKCHTCHA3bl KAk MEXaHH3M  (POPMHpOBaHHS TOJIEPAHTHOCTH.
Bsanmopelictsre aeHAPUTHEIX KiIeTOK C NK-knerkamn. donmaxynsprsie JEHIPHTHEIE KIeTKH
HX POJIb B Pa3BHTHH BTOPHYHOTO HMMYHHOTO OTBETA,

Tema 10. Aumuzenst u anmumena

AHTHTEHHOCTb u MMMYHOTreHHOCTB. CBoficTBa, onpenensiomue HMMYHOT€HHOCTh AHTHTEHOB,
Anvrosantsr. IlpeseHTanus anTirenos. Monexynsr rapaoro xoMmmexca THCTOCOBMECTHMOCTH,
HX cTpocHHe M HacienoBane: MHC 1 w II kiaccon. [Monmumopdusm u nomurenns. HLA u
Gonesnu. enernyeckoe Pa3sHOOGPa3He B IJIABHOM KOMILIEKCE THCTOCOBMECTHMOCTH KaK OCHOBa
COXpaHeHHS BHJA. Hexnaccuueckune MOJIEKYJIBI MHC. @opmupoBanue
AHTHTCHIPE3CHTHPYIOMMX  CTPYKTYP:  NPOTEOCOMAIBHBIH  u SHAOCOMANBHBIH  myTH,
AHTHTEHNIPE3EHTHPYIOIIHE KIETKH, Kpocc-npesenranus. CD l-npesenrauns. Cynepanturensr.
Bimsnne Bupycos na MHC-okenpeccro.

Tema 11, B-numgpoyumu

Hcropuss oTkpeiTHS anTuTer, AHTHTENTA, raMMa-rno6yIHHEL HMMYHOTTI00YTHHEL. PaGoter 1.
Bepunra, I1. Dpmuxa, K. Jlanmmeiinepa. Crpoenue amTHTENL Tpynw1 P. Iloprepa u .
Dnenemana. Tskenbie u nMerkue LENH MMMYHOTJIOOYNIHHOB, KOHCTAHTHBIE H BapHabensHble
HomeHsl nenei, Fab-, (Fab)2-, Fe-pparmentsi. I'unepeapuabensHpie YUaCTKH uenei. [ens
HmMMyHor106ymHoB. [Tpouece JIHK-pexombunanuy kak OCHOBA (POPMHPOBAHHS Pa3HOOOpa3Hs
auturen.  Ilowstust  m3otwn, amiortun,  EgHOTMI. SawmTHEIE  QyHKIMM  aHTHTEN.
DyHKuHOHANLHEIE CROHCTRA HMMYHOITI00Y/IMHOB Pa3HBIX KIIACCOB.

Tema 12. T-numpoyumsm

Pons BumOuKOBO# *Kenessl B opmuposannn T-mumdoruTos. IIpeTumonnTsr KocTHOrO MO3ra,
Marpanus B THmyc. DN T-numdountsr. Bera-cenexuus,, DP T-mamdormter TTozuTusHas
cenekuns. Heratusnas cemexuu. SP T-mamcouutel. JInkeranms ayYTOpeaKTHBHEIX KJIOHOB,
pomb Gecnopsnounoi KcrpeccHH remos. OcobeHHOCTH opmHpoBaEMs perynaTopHEIX T-
Kietok.  Tuddepentmporka ramma-zieNbTa-TuMQponHToB. ['ensl  T-KieTouHOrO peuenropa.
Konpuessie JTHK, ux snavennke B onpenenennn POYKTHBHOH (hYHKIIMH BHIOUKOBOMH %eIe3bL.
Crpykrypa T-knerousoro penentopa, ero accousanus ¢ ¢ CD3-koMmrexcoMm. Kopenenropusie
monekyier: CD4, CDB, CTLA-4. Ux poJib B akTHBaUMH T-mumdonnta. Lupkymauus T- kreTok.
AHTHIeH3aBHCHMAsI maddepennnpoka T-muMponnTOB. Cybnonymiuun T-wietok. T-xnerTkn
NaMATH.: UEHTpanbHad U 3¢ dexropHas namate. NK T-knetiu.

Tema 13. Hpobnemsr pacnosnasanus ¢ uMMyHoR02UU
Ponb BHIOUKOBO# Kemesn B topmuposanny T-mumponnTos. [TpeTHMOLMTE KOCTHOMO MO3ra,
MHTpauns B Tamyc. DN T-num¢ouuter. Bera-cenekums. DP T-nmumbountsr. TTosuTreHas
cenexuus. Heratusnas cenexun. SP T-mamdoumtsr. JlnkBuaUMA AYTOPeAKTHBHBIX KIOHOB,




pons  6Gecnopsmovnoii IKCNpeccuH renoB. OcoGeHHOCTH tdopmuposanms perynsatopueix T-
K1eToK.  Jluddeperumposka faMma-jienbra-mmpountos. T'enbr T-kiretouroro perenropa.
Konbuessie JTHK, nx snavennxke 5 OUpENICIICHAM IPOAYKTHBHOM (yHKIIHH BHJIOYKOBOIT JKeJie3kl.
CprKTypa T-knerousoro PELENTOPA, ero accomuanus ¢ ¢ CD3-komnnexcom. Kopenentopnrie
monexynsr: CD4, CD8, CTLA-4. Mx POJIb B akTuBamn T-mumonuTa. Uupkymsius T- knerok.
AHTHTeH3aBHCHMAnR anddeperinporka T-mamdonuros. Cy6nonynsumn T-knetox. T-xnerkn
TMAMATH.: UEHTpabHAas i 3 ekTopHas namsT, NKT-k1erxn,

Tema 14. Hmumynonozuuecxue Memoodwl ¢ 6uonozuu u Meduyune
Bsaumozetictsue anturern ¢ aHTHrenamu. [oustus addunnocry, asumHocTy 1 CHELHPHIHOCTH.
Peakuun UPCUHIIUTAIIY, — ArTIOTHHAIMH, —CBA3BLIBAHHS KOMILIEMEHTa, HeHTpanusaium.
HmmynodepmenTraii, PA/THOMMMYHHBIH M MMMYHOJIIOMHHECHEHTHbLi adayiu3el. [Iporoynas
uHTOdIyopHMETpHA. MeTonn oneHku tarouurosa, sx3ouuTO3A, LUUTOTOKCHYECKHX peaKIimii.
lponugepatusnas u UHTOKHHOOpasyiomas  (GyHKuun HMMYHOKOMIIECTEHTHBIX  KJIeTOK.
Onpenenerue Murpanmonsoi dyHKIHY KTeTOK,

4. Yuebuo-mMetoamueckoe u HHpOpMaLHOHHOe obecneyenne JHCHHILIHHBI

OcHoBnas:
1. Yepemnes E. A lllmarems K. B, WMmynonorus:yuebuuk mis BY30B [0 HaMNpaBleHHIO
020200 "Buonorus" no OHosorHYecKkuM cenmanbrocTIM/B. A Yepemnes, K. B. Illmarens.-
Mocr:Ba:MAl"HCTP-l'IPECC,ZOI2, ISBN 978-3-89317-233-1.-418.
2, Yepewnes B.A., Illunos IO.H., Yepewnesa M.B.,Camooenkun EH., Taspunoea T.B,
lyces E.1O., I'vnseea H.JT.- OKCIEPUMEHTAIBHEIE MOJCITH B NATOIOIHH- Ilepmcknii roc. Hayq.
HCCTen. yH-T. 2-¢ H3,1.,, nepepal. u 101, — epms, 2014, — 324¢.
Honoanurensnasn:

Tanaktionos B. T, Wmmynonorns:yyue6. s BY30B, ofyuatoumxcs no manp. 510600
"buonorns” u 6uon. cren./B. . [ alaKTHOROB.-M.: Akanemus,2004, ISBN 5-7695-1260-1.-528,-
brbmmorp.: ¢. 516

eKTpoHHbIe HH()OPMALHOHHO0-06DA30BATe b HEIE pecypenr:
OGpasoBatensHbi npouece 1o auchumHHe AJLIEProNIornst B HMMYHOI0THS pejnosnaraeT
HCMOIB30BAHKE CIEYIOMEro MPOrpaMMHOT0 OBecreyens H HHOPMALIMOHHEIX CIPaBOYHbIX
CHCTEM: DJIEKTPOHHO-GHO/IHOTeHas cucTema IPRbooks ELiS - snexrponnas 6u6nmorexa
bubmnorexka BubmuoTex

IlonmotekcToBrle KEWMrH U KYPHAIBI, 0asbl JaHHBIX, pedeparuBHble H HH(OpPMAlHOHHEIE
pecypesl National Center for Biotechnology Information.

S.MatepuanbHo-Texunyeckoe oGecnevenme AHCHHITHHBI

Jlexunonnslii 3am, 000py 10BaHHbIH HHTEPAKTHEHOM 1 OGBIYHO MOCKaMH, MYJTbTHMEIHHHBIM
HpOCKUHOHHBIM 060pynoBaniem EPSON EMP — TW10 u EPSON H391B.
OBpynosanue B naGoparopusx:

Ammmdukarop T Personal combi 050-552

JlaGopatopnas ycranoska s ananusa I[P B peanbHoM Bpemenu
Mukponnanmerniit ruGpumbiit MHOTO(YHKIHOHATBHBIH BoToMETp Synergy H1
AHAIM3aTOP IeMATONOrHYECKHH ¢ aKceccyapamu

Kpuoxparumine CK509x3 34,8 ¢ 110JICTAB. POIMKOB. B KOMILI. ¢ 6
KaHHCTP.(MaKc.BMecTHM. 600 mpobup.2 MII(CHCT.XPAHEH. B XHI.a30Te 06.34,8 11
JlroMHHOCKaH AcceHT

Mukpockon saboparopasiii "Jeiika"




* MukpockoT onTiyeckuii 1aGopaTopHbIii "Axkcroctap"

MHuorokanabHEI anamuzaTop

[IpoTounsri uTOdIyopHMETp B KOMIIEKTE

* Cnektpodoromerp UV-mini-1240

¢ XpomoTorpauy.KoI0OHKa 111 abGHHHOTO BEIENEH. M OUHCTKY tpodobnacr.Gera-1-
[JIHKOIP

*  MHOrogyHKUHOHATEHEIH (OTOMETP A7 MHKPOTLIAHIIET Synergy™HIMFD (BioTek

Instruments Inc., CIIIA) — 1 mT. |

HuskoremnepaTyphblii Mopozunsnuk Snijders (Snijders Scientific, 'onnanaus) — 2 mr.

Croektpodetomerp Agilent Cary 100 BioMelt

Muxpockon Nikon Ti-U ¢ uugposoii kamepoii

Cucrema BH3yanusauuu u 1okymenTHpoBanus reneit GelDoe XR Plus,

Depmentep BioFlo-15K

Amnmaduxarop T100 (BioRad)

ATOMHO-a0COPUHOHHDIIH [IAMEHHO-IMHCCHOHHBIH [IPOrpaM.-yTIpaBJI.cleKTpodoToMeTp

I"asossrit xpomarorpad GC-2014

JlaGop. ycTanoBKa A5 H3MEPEHHs HAHOPA3MEPHBIX HacTHIL Ha Gase aHanM3aTropa

Malvern

¢ XpomaTo-Macc-CHeKTPOMETPHYECKas CHCTEMA

e  HuskoreMmeparypHelit MOPO3MITEHHK.

6. Memgouueckue yKasanua 0na 06y4aIOuUXCcA NO 0CEOEHIIO OUCKUNUHDI

OcBoenue aucuMIIMHEL TpeGyeT CHCTEMATHYECKOTO H3Y4YeHHs BCEX TeM B TOH
[10CNIEI0BATEILHOCTH, B KaKOil OHH yKa3aHsl B paboueii nporpamMme.

OcHoBHbIMH BHiamMu yueOHOH paGoThl ABISIOTCA AyAMTOPHBIE 3aHATHA. WX uens -
paclMpuTh 0a3oBble 3HAHHMS OOYYAONIMXCS [0 OCBAHBAEMON IUCHIMILIMHE W CHCTEMY
TEOPETHIECKHX OPHEHTHPOB JUIA Toceayromero 6onee raybokoro 0cBOSHHS IPOrpaMMHOTO
Martepuaia B XoJie caMoCTOsiTe/IbHOH padoTel. O0yyaloueMycs BaKHO MOMHHTB, YTO JIEKIHS
3(p(eKTHBHO mOMCTaeT emy OBJNAJeTh HPOIPAMMHBIM MATEpHANOM ONArojapsi PaccTAHOBKE
IpenofasaresieM HEOOXOJHMBIX aKUEHTOB M YAEPXKAHHIO BHUMAHHA HHTOHAIHOHHBIMH
MOIYJAUMSAMH rOJOCE, & TAKKE NOJKIIOUEHHEM ayIHO-BH3YAILHOTO MEXaHH3Ma BOCTIPHATHS
uHpopmanuu. Kpome Toro, Bo BpeMs JIKUHMH HMEET MECTO NpSAMOH BH3yalbHBIH W
3MOLMOHANBHBLH KOHTAKT 00y4aloLerocs ¢ nperojasateneM, obecrnednparomuii Gonee noaHyo
pealH3alHio BOCIIHTATENBEHON KOMIOHEHTEI 00y IeHHS.

CamocTosTenbHas paboTa [peciielyeT CleayIolHe HemH:
- 3aKpeIUICHHE M COBEPIICHCTBOBAHHE TEOPETHYECKHX 3HAHHMM, MOJYYEHHBIX Ha

JICKLIHOHHBIX 3aHATHIX;
- ($opMUpOBaHHE HABBIKOB [O/IOTOBKM TEKCTOBOH COCTABISIOWIEN HHbOpMALMK

y4e0HOTO H HAYYHOTO HAa3HAYCHHS JUIS PA3MELIEHHS B PA3/IMUHBIX HH(OPMAITHOHHBIX CHCTEMAX

- COBEDILIECHCTBOBAHKME HABBLIKOB NMOMCKA HAYTHBIX ITyOIUKAIMi H 06pa3oBaTeIbHBIX
pecypcoB, pasMeIieHHBIX B ceTi MHTepHer;

- CaMOKOHTPOIb OCBOEHHS NPOrpaMMHOI0 MaTepHala.

OGyuyatoniemycst HeoGXOTHMO TOMHHTB, YTO PE3YJbTaThi CAMOCTOATENbHOH paGoTHI
KOHTPOIIHPYIOTCS MPENOJaBaTe/IeM W YIHTBIBAIOTCS [IPH aTTECTALlHH acIHPaHTa.

7. ¥npasaenue u konmpoav oceoenuna Komnemen i

7.1. Texyunaii KOHTpPO.Ib OCBOCHHUS PA3/IE/IOB Kypca IPOBOUTCS 110 GopMe
-YCTHBIH onpoc
7.2. Ilpomeiky TOUHBIIT KOHTPOJIb TIPOBOHTCSA TI0 opMe




-YCTHBIH O1pOC / THCEMEHHEBIH OTBET HA TeeT

7.3. HTOroBbIil KOHTPO.1b IIPOBOJIMTCA 110 popme

-udepenunposannrii 3auer He MpeIycMOTpeH

-JK3aMeH c¢fjaerTcs 10 pOrpaMMe KaHJHJaTCKOro 5k3aMeHa no WmmyHonoruu,

YTBEpKAEHHOH qupekTopom [TOUL] VpO PAH

7.4. Buabl KOHTPOJIs

KoHTponupyeMsie pasiens! AHCLUILTHHBL

Bujib1 koHTpOIIS

TK
(Texyiumit
KOHTPOJIb)

[IK
(nmpomesxyToHBIH
KOHTPOJIB)

Ox3ameH
(MTOrOBEIH
KOHTPOJIb)

Temal. ITpemMer u 3anaun ummyHOTOTHHE,
Wcropus passutus. OcHOBHBIE NOHATHS U
OIpeeNeHus

Tema 2. KneTkn BPOMXKACHHOIO MMMYHHTETA.
Hefitpoduie

Tema 3. KneTku Bpox/aeHHOr0O HMMyHHTETa.
Makpodaru

+

Tema 4. Knetxku BpoxaesHoro HMMYHHTETA.
D03HHO(HIIEL, Tyulble KeTKH Ga30dubl

Tema 5. Cuctema koMruiemeHTa

Tema 6. Peaktantsi octpoii dazsl

Tema 7. LluToKHHE:

Tema 8. EcTecTBenHbIe KILIEPEI

Tema 9. Jlennputasie KneTku

Tema 10. AHTHIreHDLI H aHTHTE A

Tema 11. B-mumdouuTe!

Tema 12. T-numpouuTEl

||+ ] ]+

Tema 13. ITpo6Gnemsr pacroszHasanus B
HMMYHOJIOTHH

+

Tema 14. IMMyHOIIOrHYeCKIE METOIBI B
OHOJIOrHH H MEIHIIHHE

Bce Temul

d1epeuens 60npocos 0na NOGMOPEHUA U CAMOKOHMPONA

1. CoBpemennas MMMYHOJIOI'M$ KaK HayKa, ee NMpeAMeT W 3ajayd. OnpejeieHHe NOHATHS

HMMYHHTET. Konnenuus uMMyHOJIOrH4ecKoro Haazopa. OcHOBHEIE OCOGEHHOCTH MMMYHHOI
CHCTEMBI, OTJIHYAIOIIHE €€ 0T APYIrHX (YHKIHOHAILHBIX CHCTEM OpraHH3Ma.

. Hcropus  mmmyHonornn.  OTKpLITHE — OCHOBHBIX ~ HMMYHOJIOTHYECKHX  (DEHOMEHOB.
HoGenepckue npeMuH B 00J1aCTH HMMYHOJIOTHH.

. Ilonsitne 06 arTurenax. OmpeneneHne TepMHHa aHTHred. Kiaccudukalus aHTHrEHOB MO
OPOHCXOXKIAEHHK). XHMHYECKas MPUPOJA AHTHICHOB. AHTHTEHbl KakK OHOJIOrHUecKHe
Mapkepel. CHeipipH4HoCTh 1 HMMYHOTEHHOCTE - OCHOBHBIE XapAKTEPHCTHKM AHTHI€HOB Kak
YYaCTHHKOB HMMYHHOTIO ITpoliecca.

. MIMMyHoreHHocts anTHMreHoB. [lofHBEIE AHTHTEHBl M ranTeHbl. ['anTeHbl Kak BeINECTBA,
JHUIICHHBIC HMMYHOTEHHOCTH, HO oONafaiouue cnetdpuuHocTsio. KOMIUIEKCHBIE aHTHIeHbI
(ranten+uocurens). Pons wocurens. [lonydenue anTHTENn K OHOJOIHYECKH BaKHBIM
ranTeHaM M HX KCIOb30BaHie B OMOJIOTHYECKHX HCCEIOBAHHIX.

. CBA3p MMMYHOT€HHOCTH C OCOOEHHOCTAMH XHMHYECKOH CTPYKTYPbl AHTHIEHOB H HX
crnocoOHOCTH K karabosiMaMy B opraHusMe. THMyc3aBHCHMbIE H THMYCHE3aBHCHMbIE




GHTHIeHBL. MIMMYHOTEHHOCTh €CTECTBEHHBIX H HCKYCCTBEHHO CHHTE3MPOBAHHBIX OENKOB M
TTO/HIENTHIOB, TOIMCAXAPHIOB, JIMITHIOB, HYKIEHHOBBIX KHCTIOT M HX KOMILIEKCOB.

6. Ilonatne 06 ambioBanTaX M HX POk B IOBBILICHHH HMMYHOTEHHOCTH AHTHTEHOB.
[IpakTiyeckoe npuMenente aTbIOBAHTOB (npuMepsI).

7. AutHrenHas creun¢uunocts. IToHSTHE 06 AHTHIEHHBIX nerepmuHanTax. Ponb pasnuuHex
YPOBHEH  CTDVKTYPHOH OpraHM3allidi  aHTHIEHOB B (OpMHPOBAHHH ~ AHTHICHHOH
CHEUH(HIHOCTH, CEKBEHIMOHHEIE H KOH(OPMAIHOHHEIE  JETePMHHAHTH.  DH3uKO-
XMMHYCCKHE CCHOBBI B3aUMOJEHCTBHSA aHTHIEHOB C AaHTHTENaMH W T-KJI€TOYHBIMH
peuentopamu. Paborer K. JlannmTeiinepa 1m0 aHTHreHHBIM JeTePMHHAHTAM H AHTHICHHO!
crequpHIHOCTH,

8. Kionansmo-cenekunonnas teopus ummyHuTteta (®. BepHer) u ocHOBHBIE ee MomOXeHus.
CoBpeMeHHBIIT HTall Pa3BHTHS KIOHAIBHO-CENEKIHOHHOM TEOPHH UMMYHHTETA.

9. QeHOMEH HMMYHOIOrHYECKOH TONEPAHTHOCTH, —€ro OTKPBITHE H  XapaKTEPHCTHKA.
Knaccudukanmst penomenos umMmyHonOrHYECKOH TONEPAaHTHOCTH H HMX XapaKTepHCTHKA.
MexaHn3MBI HMMYHOJIOr HU€CKOH TONEPAHTHOCTH. «CpBIBY TOJICPAHTHOCTH H AYTOHMMYHHbIE
3aBoneBaHMs, AyTOAHTHICHE,

10. OcHOBHBIE THIBI HMMYHEKOMMETEHTHBIX H  BCHOMOIATETBHEIX (100aBOYHBIX M
HecneHHIECKHX  d(P(EKTOPHBIX) KIETOK, HMX  (YHKIHOHANBHOE [peaHasHaYeHHe.
Onpenenenne  TepMHHa  "HMMYHOKOMIETEHTHas  Kietka", obmas XapakTepHCTHKA
PELENTOPOB M KJIOHAILHOIO pazHoobpasus T- u B- mumbountos. OyHKIMH OCHOBHBIX
cybnomynauuii tuMbonuTOB.

11. NK-knerku. O6mas xapaxreprucruka NK-k1eTok, HX QyHKLUHH, MeMOpaHHBIE MOJIEKYIBI H
HX QyHKOMOHANbHAA posib. OCHOBHBIE CTAJMH B3aHMOLEHCTBHS ecTecTBeHHBIX KHJUIEPOB C
KJIETKaMH-MHIICHAMH. MeXaHH3Mbl LIMTOH3A KIICTOK-MHIICHEH (nep(opuHBL, FPaH3HMBI X
(parMeHTHHEL, amonTo3). Pon KHJUIEP- HHTUOHPYIOUINX PELEnTOPOB.

12. OOwmas xapakrepucruka pecrenuduyuecknx 3hheKTOPHBIX KIETOK HMMYHHOH CHCTEMBIL.
Pons penenropes k Fe-parmenTy MMMyHOTTOGYIMHOB, K KOMIOHSHTAM KOMILIEMEHTA H K
UHMTOKHHAM B perylsiun (GyHkuud necnemmduueckux s¢dexropupx kmertok. Toll-
110/100HEIE PELENTOPE! H IPYTHE PACIIO3HAOLIME CTPYKTYPHI B

MEXaHH3MaxX €CTeCTBEHHOH PE3HCTEHTHOCTH,

13. KneTkn MHKpPOOKpYXKEHHS OPraHOB HMMYHHOH CHCTEMbL. JlenIpuTHBIE KIETKH M HX
byHkHu.

14. Tloacucremsl naneo- (innate immunity) u Heoummynurera (adaptive immunity), pasmauns
H KpaTKas XapaKTepHCTHKA paclo3HAIONMX CTPYKTYp. PacnosnaBaHme aHTHIEHOB, HX
SIMMHHAITHSA H HMMYHOJIOTHUYECKAS TAMSATh.

15. Knaccuduranus OCHOBHLIX HMMYHOJIOTHYECKHX (EHOMEHOB,

16. MexaHH3MBI paclo3HaBaHHA B TOJACHCTEME najieouMMmynnTera. [loHATHE 0 mnaroren-
4CCOLMMPOBAHHLIX MOJIEKY IsipHbIX narrepHax (PAMP). TlartepH-pacnoznatomue penentops
H CEKPETHPYEMBI€ [IaTTepH- PACIO3HAIONINE MOJICKYIBL.

17. Cucrema Momnomykneapusix (arouuros. OcoGeHHOCTH THCTOTEHE3a MOHOHYK/IEAPHBIX
(arouutos (cxema nuddepenuuporku), passoobpasue Makpodaros (kretkn Kyndepa,
MHKDOLJIMH 1 JIp.), CHCTEMHAs aKTHBALHA U POJIb B Helf KOJIOHHECTHMYIHPYIOMHUX (AKTOPOB.
@yukuun MoHoHykneaphbix (arouutos. Cramuu (arountosa. KuenopomoszaBucHMble H
KHCJIOPOJIOHE3aBUCHMBIE MeXaHH3Mbl MUKPOOHIIHIHOCTH.

18. PesuneHTHBIe, BOCHA/MTE/IbHBIE H AKTHMBHPOBAaHHBIE Makpodard. BapHaHTel akTHBAlMH
makpoaroB (kraccHucckui, anprepHatuBHble). Cekperms OHONOTHYECKH AKTHBHEIX
MEIMaTopOB  H  LHMTOKHHOB  AKTHBHPOBAHHBIMH  Makpodaramu, ©X  JeHCTBHe.
HuroTOoKCHYECKas AKTHBHOCTH MOHOHYKNIEApHBIX (arouutos. Pons X B BocHazeHMH u
penapanui TKaHe#, Yyactue MakpodaroB H NpoAyIHPYeMBIX HMH LIHTOKHHOB B HHOYKIIHH
HMMYHHOI'O OTBETa M JPYrHX 3alllHTHO-NPHCIOCOOHTENBHBIX peakiuil (HXopajka, cHHTE3
GenkoB ocTpolf  (a3pl BOCTATCHHA, CTPECCOPHBIE peakuuu #H ap.). Makpodarn B
3¢ dexTopHOIl (aze HMMYHHOTO OTBETA,




19. Xapaxrepucrika Hecrennduuecknx hHexkTopHIx GYHKIHI TPaHyI0MHTOR B HMMYHHBIX
PEAKIHAX (Hel1podnbl, s03uHO M B, 6a3oduibl KpoBU M Ty4HBIE KJICTKH).

20. Tlonstre o 61onorHUeCcKHx Oapbepax opraHuaMa u 00 JUECTOHHPOBAHHOCTH MEXaHW3MOB
CCTECTBEHHOM K MPHOGPETCHHON Pe3HCTEHTHOCTH.

21. OGmas xapakTepucTuka (haktopos Hecnemupuueckoii PE3HCTEHTHOCTH (Dapbepr! KOkH
CIH3HCTOH, OGakTepuuMHBIE BelnecTra CEKDETOB H TKaHEH; KIETKH MOHOUHTApHO-
MakpodaranbHoro psza u (haronutos; so3uHO(HABL W Gasouner; Gemkn cucrems
KOMIUIeMeHTa; GenkH  octpoii ¢asel  Bocnanenus; MaHHO30CBA3BIBAIOIIME  JIEKTHH,
JTHTIONOIHCAX APHICBA3LIBAIOLIHI TPOTEHH, HHTEP(EPOHBI | Jp.).

22. XapakrepHcTHKa MeXanH3MOB CCTECTBEHHOH PE3HCTEHTHOCTH, OIIOCPE/IOBAHHOM

AHTHTCHCTICHHYCCKAMHE  MOJIeKy IaMH UMMYHHOH ~ CHCTEMBI (€CTECTBEHHBIC aHTHTeNa;
AHTHTEI03aBHCHMA  KIICTOMHAS  [HTOTOKCHYHOCTS, onocpenoBanHas  NK-knetkamu,
MakpoaraMu u rpayIolHTaMH; OIICOHU3HPYIOIIHKE (YHKIIHH eCTECTBEHHBIX AHTATEN H ap.).

23. Obwmas xapaxTepucriKa CHENHQHYECKHX aHTHTCHPACTIO3HAIOMEX 1 s dexroprrx
MOJIEKY]T HMMYHHOMH CHCTEMEI (HMMYHOI 106y THHOBBIE PEUENTOphl, aHTHTENA U T-KIeTo4HbIe
PELIENTOPEI), HX pOJb B AHTHreHcnennpuyeckolf axtupaiuy B- u T-nmumdbonuror u B
pealusanuy cnennpuyeckux »hhexTopHbIx (hYHKIHN MMMYHHO# cHCTEMEL

24. OCHOBHBIE KJIECCHI HMMYHOTI00YIuHOB, 06uue 3AKOHOMEPHOCTH MX CTPYKTYpHL PaBoTel
JoxM. Dpembmana u PP, Hoprepa mo pacumgposke CTPYKTYpel aHTHTenl Fab-, Fc-,
P(ab")2-¢pparmentsr anturen, ux bynxuun. Banentsocrs Fab- g P(ab')2-dparmentos u
ONpeNeNnieMas BaJCHTHOCTBIO BO3MOKHOCTD HX YHaCTHA B CEPOJNOTHYECKHX peaKI[HsX
HeHTpaNU3alHy, NPEHITHTAIH 1 arroTHHALHH. OCHOBHBIE KIACCH! H IIOAKIACCH TSKETBIX
uened, THNBI M NOATHILI JIerKuX ueneif. Oyukuronanbaoe npeaHasHadyenwe V- g C-
obnacrei.

25. Mzorunus anTtuTen, XapaKTCPHCTHKA OTACIbLHBIX Kiaccos. [ToHaTue 06 anio- u HIHOTHIIAX
aHTHTeJL.

26. OG6mwas xapakTepHcTHia B-mumdouutos, nx dynxumi, PELENTOPOB H KOPELENTOPHAIX
Monekyn. Cybmonymsuus B1-nmumdorutos.

27. AwTHreHpacnosHaommii peuenTopHsii kommuteke B-mumponuros, ero CTPYKTYpa H poJib B
dKTHBALAH  KneTkKH. Crpyktypa Mem6panHbix HMMYHOTITIOOYTHHOB. DYHKIHOHATIEHOE
SHAUCHUE OJIHOBPEMCHHOH JKCTIPECCHH Ha MeMOpaHe «HAMBHBIX) 3pensiX B-mumgonntos
mIgM u mlgD. Crpyxrypa u pons CD79a n

CD79b B mepemaue akTuBaUMOHHOrO cHrHATA BHYTPL  KJIETKH, HMMYHOPELENTOPHAbIIl
THPO3HHOBBIH aKTHBALUMOHHEIH MOTHB. Posb THPO3MHOBBIX NPOTeHMHKHHA3 B aKTHBAIMH B-
MHMGOLUTOB. MOIICKYI9PHO- TeHEeTHYECKHE MeXaHH3MbI thopmupoBanus  pastooGpasus
AHTHTE] H HMMYHOTIO0Y IMHOBBIX aHTHIeHPACIIO3HAIOLIUX PEIIENTOPOB,

28. Kopenentopusie monekybt B-mmmdouutos. Crpykrypa n poilb B aKTHBaHH B-
MHMGOLHTOB  KOPEHENTOPHOro  KoMIIeKea CD21/CD19/CD81.  Ctpykrypa CD32,
MMMYHOPELCIITOPHBIH THPO3UHOBLIH HHIHOHPYIONMH MOTHB 1 MOJIEKYJIAPHBIE MEXaHH3MEL
OTPHUATENBHOIO KOHTPONSl M0 MCXaHH3MY 0GparHON CBA3M aKTHBAIMH B-maMdonuror
antutenamu knacca IgG. Pone CD40 B perymsumn aktupamuu B- auMpounuToB. Jpyrue
MeMmOpasHbIe MOlIeKy b B-1uMpouuTos,

29. OGmas xapaktepHcTHia T-mav@ountos. Oynkumn T-TEMOUHTOE U HX cybnomynsiuu,
Obmas xapakTepucTiia PELCNITOPHBIX H KOPELENTOPHBIX MOJIEKY T-1HMponnToB.

30. AnTHreHpacnosHaomumii PCLUENTOPHbIE  KOMIIeKe T-THMQOLMTOB, ero CTPYKTYpHas
opranusamus. Crpyktypa afi- u y8-peuenrtopos. Ocobennoctn T-KIeTouHOrO pacno3HaBaHus
AHTHICHOB, POJIb B HEM MOJICKY.l IJIABHOTO KOMIUIekca ructocoBMectumoctd I i 11 Kiacea,
Crpykrypa CD3 kommiekca u ero poJb B nepeiade akTHBALMOHHOTO CHIHANA BHYTDB
IJICTKH, HMMYHOPSUCHTOPHBIA THPO3HHOBBIH aKTHBAIMOHHBIA MOTHB. Poib THPO3WHOBBIX
IPOTEHHKMHA3 B aKkTHBauMH T-1uMpouuToB. MONEKYNAPHO-TEHETHYECKHE MeXaHH3MbI
(opmupoBanns paznoo6pasis T-KIETOUHBIX PeLEenTopoB.




31. Kopenenropusie mosiexy st T-mamdormros CD4 u CD8, ux CTPYKTYpa, GYHKIMK | POk B
aKTHBalMK KneTkH. CyOnonynsuun 3penbix T-nmumdonnros, otnnuaroumecs JKCIpeccuei
CD4 u CD8. OcoGenroctn CTPYKTypsl H pons CD28, CD152, CD2 u gp. MOJeKyn B
axtuBaiuH T-mimbormros,

32. Anrurensl ructocoBmectumocts 1 u Il KJIACCOB, HX CTPYKTYpa H POJb B MMMYHHBIX
peakuusax (MHC I I). Tloustie o raasnom komrmtekce THCTOCOBMECTHMOCTH.

33. Ilonarne o nponeccuure (mepepaloTke) aHTHTeHOB H Npe3eHTauuH (Ipe/cTaBIeHu )
aHTHTEHHbIX MCNTHIOB AHTHIEHNPEICHTHPYIOUIMMHE KICTKAMH B KOMILIEKCE CO CBOMMH
COOCTBEHHBIMH AHTHTeHAMU ructocosmectumMoctd I u I kmacca (MHC 1 u I T-
maMponutam. [loustue o6 AHTHTCHIIPE3CHTHPYIOUMX KJIETKaX. PacmosHaBaHHe Kommekca
MHC I u II ¢ auTurenHBIMH nenTHAGMH T-mamgounramu. Pons CD4 1 CD8 kak 0CHOBHbIX
KOpELENTOpHEIX Moyekyn T-numdouuTa B aHTHreHHOM pacro3HaBaHWH H aKTHBAlHH T-
maMbonnTtoB.  Ocobennoctu nepepaGoTkH  (IPOLECCHHTA) M IIPe3CHTAIMH @HTHI€HOB,
pacnosHaBaeMerx CD4+ u CD8+ T-numdonnramu.

34. Pomp TJIaBHOID KOMILIeKca FHCTOCOBMECTHMOCTH B T'€HETHYECKOM KOHTpoOJIe HMMYHHOI'O
oTBeTa.  HacienoBawMe — aHTHIEHOB  [1aBHOTO — KOMIUIeKca THCTOCOBMECTHMOCTH.
l'enernyeckue 3akonn! tpancnnantauun CHela, Peaknns «xo3amH npoTHs TparcnianTatay
H PEAKIMA «TPaHCIUIAHTAT IPOTHB XO3AHHAY, HX MOJIE/IMPOBAHKE B IKCTICPUMEHTE, 3HAYEHHUE,
I'enerwyueckmii ronmumop(usm rnasHoro kommiexca HCTOCOBMECTHMOCTH, MEXAHH3MEl €ro
TNOMIEPXKAHHS HA [I0NYIAIHOHHOM YPOBHE H 3HA4YEHHE JUIA BEDKHBAHUA BHJIA,

35. Yuactne CD1 B npesentanuu T-mamountam ronkomunuaKEX aHTHreHOB. PacnosHaBaue
AHTHI'€HOB B- mumpornuTamu.

36. Ilepeuncnnts  opdexropusie yukumn  anTHTen. BenKH  CHCTEMBI  KOMIUIEMEHTA.
Buonoruyeckne oddexTsl  aKTHBALMK  CHCTEMBI KOMIUIEMEHTa  (peakuuH  ajire3u,
o0pasoBaHHe aHapUIAKTOKCHHA M ApYruX aKTHBHBIX (parmeHToB, MemGpaHOaTaKylOMmHii
KOMIUIEKC W LHTONIM3, HCHTPAIM3AIIMA BHPYCOB, 3IHMHHALHA HMMYHHBIX KOMILIEKCOB
AHTHI'CH-aHTHTEJ(0). PellenTophl kK KOMIOHEHTAM KOMILIEMEHTA H HX XapaKTepHCTHKA,

37. Penentopsi k Fe-parmenty antutes, ux CTPYKTYpd, pacnpe/esieHue, ponsb B 3 (heKTOPHEIX
DYHKUMAX aHTHTen. MoNeKyIsIpHEIE MeXaHH3MbI TPAHCAYKIHH PEryJsTOPHBIX CHIHAJIOB C
penentopos Kk Fe-dparmenty anruren.

38. T'oMoumTOTpOmHOCTE (untodunenocts) anturen kiacca IgE u ocHoBHEIE CTa/lMH Pa3BHTHA
ALIEPrHYECKHX PeaKiMil HeMEAJIEHHOIO THIIA,

39. ®enomen onconusauuy npy (arouuTose, polb perentopoB K Fe-(hparmenty antuten u k
C3b- KOMIIOHEHTY KOMILIeMeHTa.

40. AHTHTENO3aBHCHMAS KICTOUHAS LHTOTOKCHYHOCTD H POJIb B Hell €CTECTBEHHBIX KHILIEPOB,
KIETOK MOHOLM TAPHO-MaKPO(aranLHOro ps/ia, 203MHOMHIOB.

41. Tpancmopr IgG wepes mnamenTy u obecreueHHe NACCHBHOLO HMMYHHTETA Y
HoBOpoOuIeHHOrC.  Ponn  cekperoproro IgA  marepuHckoro Momoka B topMuEpoBanuH
MTACCHBHOIO HMMYHHTETa rpyAHOro pebenka., HameHenus KOHLIEHTpAIHH
HMMYHOIIO0Y/THHOB Pa3HbIX KJIACCOR B TEYEHHE NIEPBOTO roJia KH3HH pebeHKa.

42. TlonATHE O CEPONOrHYECKUX PEaKIHAX M KOJTHUYECTBEHHBIX HMMYHOXHMHYECKHX METOJIax,
HX HCIONB30BaHAC B OuONOrMM. Peakuuu, ocHOBaHHBIE HAa (EHOMEHAX AITIIOTHHAIMH,
TpELMITATAINH, L131Ca, HeHTPATH3ALMA; METO/l IOKATBHOTO TeMOJH3a B rejie arapo3bl s
ONpeNeICHIA THCIa aHTHTe1006pasylomux k1etox no EpHe, BaApuanTE! MOCTAHOBKH peakiiuu
NPELUHTALHY B relle, PeaKilis reMarrIoTHHALIH,

43. MeTozbl, OCHCBAaHHBIE HA HCIIOAB30BAHHH MEYEHHBIX H30TONAMH, (epMeHTaMH H
JIOMHHCCUCHTHBIMHM  KPACHTCISIMH ~ dHTUTEl M AHTHICHOB HA NPUMEPE pEaKLHH
HMMYHOQIIOOPECUEHIIHH, Pa/IHOHMMYHHOTO KOHKYPEHTHOIO aHAIH3a B H/IKOM ¢aze (PUA)
H  TBepHOhasHOr0 HMMMYHO(EPMEHTHOrO aHaIM3a (ELISA). TIlpotounas nasepnas
uuToMeTpHs. [IonATHE 0 MOHOKIIOHANILHBIX AHTHTENAX H THOPHIOMHOI GHOTEXHONOrHH.




44. CrpykrypHo-byHkimOnaibHAS OpraHusauns  MMMYHHOH  cHcTemsl.  [lonsitme o
THM(pOMHETONIHOM KoMILIekCe, LCHTPATbHBIX 1 NIEPH(EPHYECKUX OpraHax HMMYHHTeTa, Mx
Ha3HaYeHHE U PyHKIHH.

45. TlonatHe 00 aHTHreHHE3ABMCHMOM W AHTHICH3aBHCMMOM 3Tanax JAu(depeHIpoBKy
nuMbouIHbIX KneTok. VX Haznauenue.

46. AHTHreHHe3aBHCHMAs g pepenumposka T-THMPOLUTOB, €€ OTIEIbHEIE CTaZlHH M CXema.
Ponb  dakropos crpomansuoro MHKPOOKDYKEHHSA, LUHTOKHHOB M TOPMOHOB THMYyca.
OcCHOBHBIE THNBI HEMUM(OMIHBIX KIETOK Tumyca. CTPYKTypHas peOpraHH3alus TeHOB,
komupylommnx ‘T-kietounsie peuentopsl, (opmupoBamEe T- KIeTOUHONO PELENTOPHOTO
KOMILIEKCa B KIIOHATBHOrO pasHooGpasus T-TuMGOUMTOB B mpolecce aHTHICHHE3ABHCHMON
nuddepeHunposKH T-nmamdormros. Gopmuposanne HMMYHOJIOTHYECKOH TONEPaHTHOCTH K
«CBOHM) aHTHIZHAM, TIOHATHE O MOJOXKHTENLHOH H OTPHIIATENBHOH CeNeKIHH KIOHOR T-
muMpounToB. TopMupoBalte (GYHKIHOHANBHOL reteporenHocTH T-nuMponmros. Mapkeps
OTHENMBHBIX CTADHIi AHTHICHHE3aBUCHMOI U depeHIHpOBKE T-mumdounTos.

47. AHTHreHHe3aBHCHMAs anddepennposka B-mumdounTos, ee cxema. HmmyHornobynunsr
(Ig) xak  Mapkeph maddeperumposkn  B-tuMponuTos,  ux byHKIMOHATBHOE
npenHasuadenue. [lepecrpoiika renos Ig u dopmuposanue kioHaTBHOMO pasHoobpazus Ig
penentopos. HeraTushas ceseKius KIOHOB Ha ypoBHe He3pensx B-mumdonutos u ee pons B
dopmupoBanum TosepanTHOCTH B-numdommtor. Crass axcnpeccnn mlgD ¢ npuoGperennem
HMMYHOKOMIIETCHTHOCTH. ~ VI3MEHCHHMS  OKCTIpecCHM  APYrMX  MONEKyn (KOMIOHEHTOB
CD19/CD21/CD81 kopenenroporo kommiexca, CD 10, CD40, peuentopop k apuTporutam
MBIIIH U JIP.) B IPOLIECCE aHTHIEeHHE3aBHCHMOI Auddepentmpopku B-numponnTos. Vaactue
L{MTOKHMHOB B Pery.IsiiH aHTHICHHE3aBUCHMOH H()depeHLHpOBKH B-mamponutos.

48. OynknHoHANBHAS MOpdONOrus UCHTPA/ILHBIX OPraHoOB HMMYHHOM CHCTEMBI (THMYC, CyMKa
®abpunmyca, KOCTHEI MO3r).

49. Tlepudepudeckne mumMmomiHble Oprambl  Kak  MecTo 3aKIOYHTENBHBIX  CTamuil
AHTHTCHHE3aBUCHMON Jnddepenumpokn T- u B-muMdountos u nx POJb B pa3TH4HBIX
dopmax ummynHOro orsera. OGuue 3aKOHOMEPHOCTH CTPOGHHS TepHbepHYecKHX
mamouaHEX opranos, T- u B-kieTounble 1oMeHbI (30HBI), H3MEHEHHS HX MOP(OJIOrHH
TI0CIE KOHTAKTA C AHTHIEHOM. POJIL (QOUIMKYNSPHBIX H MHTEPIHIHTATLHBIX JIEHIPHTHBIX
KIeTOK. OYHKIHOHANEHOE [PEAHA3HAYCHHE PA3IHYHBIX KOMIIapTaMeHToB Nepu(epHyecKoi
THM(OHITHOMN TKaHM.

50. Wmmynomopdciorns  numpariyeckoro y3na.  WmmynoMmopdonorms  ceiezeHkw.
JInmdounnnrie ofipasoarus, accolMMpPOBAHHbBIE CO CIH3HCTHIMHA o0o0uKkaMu, 0coGEHHOCTH
HX cTpoeHHA H (yukimi. Ocobennoctn cyGnonyiauMoHHOro cocrasa T- | B-mamdouurton
CIM3HCTRIX. Ponb off u y8 T-numdountos u cexperopuoro IgA B obecrieyenun MecTHOroO
HMMYHHTETA CIIH3UCTLIX.

51. Pemmpkynsims — MMMYHOKOMICTEHTHbIX  KIeTOK.  (DeHOMeH «XOMHHTa»,  pojb
MOCTKANHIUTAPHLIX  BEHYJI, MOHATHE O MOJEKYIax KIeTO9HOH ajresud. OcoGeHHOCTH
PELHPKYIALNH H MHIPALHH KJIECTOK IPH AHTHICHHOM BO3JeHCTBHH.

52. Wmmynneii otper. [lonstue 0 ryMopaibHOM # KJIETOYHOOIIOCPEI0BAHHOM HMMYHHOM
oTBeTe. DPdeKTopHbIC KICTKH HMMYHHOIO OTBETA.

53. ANTHTela Kak OCHOBHEIE d(eKTopHBIC MOJIEKYJIbl TYMOPAIBHOI0 HMMYHHOIO OTBETa.
Oco6eHHOCTH HX CTPYKTYPbl, OCHOBHBIE KJIACCh HMMMYHOr100yTMHOB (aHTHTEN). Kunernka
aHTHTEN000Pa30EaHNA, OCHOBHEIE (Ja3kl H NEPHOBI, OCOGEHHOCTH MePeKIOYEHH s CHETE3a
HMMYHOIJIODY/IHHOB Pa3HbIX KJIACCOB H KHHETHKH [PH NEPBHYHOM H BTOPHYHOM HMMYHHOM
OTBETaX.

54. BsaumopmedicTBHe (kKoonepauus) KIETOK IPH  yMOPAIBHOM HMMYHHOM  OTBETE.
Hccneposanue a0¢ekra koouepauun npu aHTHTE1000pa30BAHHH B KYJIbTYpax in vivo # in
vitro. CoBpeMeHEas cXeMa B3AUMOAEHCTBHS KIETOK IPH TyMOPATBHOM HMMYHHOM OTBETE,
Y4acTHe HTOKHIOB H MOJICKY KOHTAKTHOI'O B3aHMOJeHCTBHS.




55. Ilonstue o murokunosom npodune T-mumpounrtos. Thl, Th2 u ThO JTHMQOLHTEL, poJib
OHTOKMHOBOTO MHKPOOKDYKEGHHS B HX cO3peBaHHH. Yvactue iutokuHoB Th2 u Thi
JMMGOLHTOB B DPA3sBHTHH T'YMOPATHLHOTO HMMYHHOrO OTBETA, B I[EPEKIIOYEHHH CHHTE3a
H30THIIOB HMMYHOIJIOOYINHOB, MO3HTHBHOM M HEFATHBHOM KOHTpOJIE pa3InuHbIX (GopM
HMMyHHOTO oTheta. Krierku, npoayunpyiomue untepietikuy-17 (Thl7), uX ponb B passutan
aYTOMMMYHHBIX 3a0osicBannii. osmkynapuele T-xenmeps:, Th9-knetku. Perynsaropueie
CD4+25+FOXP3+ mmdporntel. JIpyriue MeXanu3Mbl HEFATHBHOTO H TIO3UTHBHOTO KOHTPOJIA
HMMYHHOTO OTBeTA.

56. OCHOBHBIE THIIEI peakiliii KJIETOYHOOIOCPEJOBAHHOTO UMMYHHTETa, HX 3HAYEHHE, JBa
OCHOBHBIX THNA crietnbuuccknx T-adexTopos, onmocpeayromux 9TH peakimy.

57. TunepyyBCTBHTENBHOCTL 3aMEJICHHOrO THIA (I'3T), ocHoBHBIE cTammH. MexKIeToUHEIE
B3aumozeHcTBHA Npu 3T, Apmuposannsie nposocnanuTenbablie Thl-KIeTKH KaK OCHOBHEIE
cneunduyeckne T-kietku- sddexropsr I'3T. Pons nuMQoKuHOB BocTaneHns, Qakropa
HEKpO3a onyxorieii-anbda, niteppepona-ramma, GakTopos co3peBaHHs U 1 depeHImposKy
MOHOUHTOB-Makpo(aros (untepieiikuu-3, KCO-IM, KC®-M) B npusieuennu B 30HY
HMMYHHOIO BOCHAJICHHS # AKTHBALMH KIETOK MOHOLMTapHO-MakpodaraibHoro psaaa, NK-
KICTOK; POJIb M MCXaHH3Mbl y4aCTHS MOCJIEJHUX B PasBHTHH BOCIAJIEHHA KAK BTOPHYHBIX
3 (HEeKTOPHEIX KieTOK.

58. MeXaHH3MBI MCKKJICTOUHBIX B3aHMO/ICHCTBHIN npyd 00pa3oBaHHM UHTOTOKCHYECKHX T-
mumbormroB  (T- kuimtepor), pons Thl-k1eTok, UUTOKHHOB H MOJIEKYTT KOHTaKTHOTO
B3AHMOACHCTBH:A. OCHOBHBIE CTALMH B3aUMOJCHCTBHS T-KHILIEPOB ¢ KIeTKAMH-MUIIEHSIMH.
Poxnb nepdopunos, rpanzumos, Fas-iuranza, (axTopoB Hekpo3a omyxoneil B rH0eNH KIeTKH-
MHIIEHH NOC/IE KOHTAKTA ¢ IHTOTOKCHYECKHM T-IuMboHTOM.

59. OcHOBHBIE MCTOIMUECKHME MOAXOMABI K OLEHKE BO3JCHCTBHS PA3IHUHBIX tdakTopoB Ha
HMMYHHYIO CHCTEMY B 3KcriepuMenTte. MojeiMpoBanue BIHSHHS pasHbIX (akTopoB Ha
FYMOPaIBHBIH H KJIETOYHOONOCPEIOBAHHEIH MMMYHHBIH OTBeT, AHTHI€HHE3aBUCHUMYIO H
aHTHreHsaBuCHMYl0 auddepenimposky T- u B-num@ouuToB, uX B3aumojeiicTBue pH
UMMYHHOM OTBeTC, (PYHKIMOHATBHYIO aKTHBHOCTE CyGmonymsiui. OcoGeHHOCTH ONEHKH
HMMYHHOH CHCTEMBI YeJIOBEKaA.

60. IMMyHHEIe peakiuu B QuioreHese.




JIUCT PEr MCTPALIMH U3MEHEHUIA

Onucanne uamenennii ABTOp Hara Berynnenus
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