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PaGouag mporpamMMa coOCTaBI€HAa B COOTBETICTBHE C TpeboBaHusMu  denepalbHOro
roCyJapcTBEHHOTO 00pa30BaTeNBLHOIO CTaHNapTa BBICHIEr0 00pa30BaHHA II0 HAMPABICHHIO
nogroropkr  30.06.01. @DynjpameHTanpHas MemunuHA (DOATOTOBKA  KAApOB  BEICIIEH
KBaNU(UKAIMK), yTBEPKAEHHOro mpukasoM MugoOpnayku Poceun ot 03.09.2014 Ne 1198 (c
usMeHenuaMd u jgononHenuamMu ot 30.04.2015 1) ¢ y4eToM nporpamMmbl KaHIHIATCKOIO
3K3aMeHa M0 CIIEUMANBHOCTH «AJUIEPTOTOrHsS W HMMYHOTOTHSY», YTBEPKICHHON MPHKA30M
mupexTopa Ne 11 ot 07.02.2022 roja, ¥ macmopra Hay4HOM CIENHaTBHOCTH «AJUICPrOJIOrUs
HMMYHOJIOTHA», pa3padoTaHHoro skcrnepTHsM coreTtoM BAK (2022).
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1. lene u 324244 JHCHHILIHHLI
Heas AHCUMILNIMHBI — COBEPIIEHCTBOBAHHME M IPHOOPETEHHE COBPEMEHHELIX 3HAHMWH,
TEOPETHYECKUX M ILPAKTHYECKHX HABBIKOB B 00MACTH HMMYHOJIOTMH, KOTOPHIE IIO3BOTST
acnupaiTaM IIPOBOIMTL Hay4dHEBIE MCCIEI0BAaHUS 110 TeMe JUCCepTalluK, OyIyT CrIocobCTBOBATE
MOJATOTOBKE HCCIENOBATENCH W HAYYHO-IIEJarOrHYecKHX KajgpoB s paboTBl B HAy4yHO-
HCCIIEN0OBATENLCKIX YUPEKICHMAX U B BRICIIEH IIKOIIE.
IIpu OCBOEHUH JUCIUTIIMHEI CTABATCS CJIEIYIOIIHE 3a0a9H:
- yray@iende TEeOpeTHYECKMX HABBIKOB 110 pas3jielaM HMMYHOIOTMH C MO3MIMH IOCIeHNX
JOCTHIKEHWH HAYKH;
- 03HAKOMJICHMEC H OCBOECHHME OCHOBHBIX METOJOB MCCIENOBaHWA B OONACTH HMMYHOIOIHMH, a
TaKKe MOJICIIMPOBAHUS Ha YKUBOTHBIX PA3/IMYHBIX 3a00/I€BAHHH HMMYHHON CHCTEMBI;
- OCBOCHHE HOBBIX METO/I0B HMMYHOJIOTHYECKOTO aHAIH3a.
Teopernueckasd NOArOTOBKa B XOJ€ OCBOSHMS IUCLHIIHHBL «BpOKICHHBIT HMMYHATET)
BKITIOYAaCcT B C€6${ mpoBeAEHHE HBKHHﬁ H IIPAaKTHYCCKHX 3aHITHH B COOTBETCTBHHU C THIIOBBIM
y4eOHBIM IIJIaHOM, CaMOCTOATENBHOE H3YYEHHE HAaydHOM I[epHOJMKH W MOHOorpaduii 1o
OCHOBHBIM  aCIICKTaM  JUCUMIUIMHBI, IIOATOTOBKA  BBICTYyIUIEHWH ¢  pedepaTHBHEIME
COODINEHHUAMH Ha TEMATHYECKUX CEMUHAPAX | JIp.

2. MecTo qucuuniavuel B crpykrype OOII

Hucnunmana «BposKaeHHEIH HMMYHHTET» BXOZHT B Bnok 1 «Jluciummmsbl  (MOIYIIH)»,
OTHOCHTCA K BapHAaTHBHOM YacTH NpOIrpaMMEl, JucHMniauHa 1o BeOopy (B1.B.JIB.2),
IIOJIFOTOBKM acnupanToB 1o HanpasieHuto 30.06.01. ®ynpmameHnTanshas MeIMIMHA, II0
HanpasIeHHOCTH (poduinto) 3.2.7 «AJIIEpronorist ¥ IMMYHOJTOTHS.

Tpebosanus Kk npedsapumenbHoll HO020MOGKe:

Juciunnyna 6asupyercs Ha 3HAHHAX, YMCHHAX U KOMIICTSHIIUSAX, ITOIYYEHHBIX 00yJaromuMcs
B BEICIIEM Yy4eOHOM 3aBeNE€HHUHM B COOTBEICTBHH C (he/ICpalbHBIMH TOCYAAPCTBEHHEIMI
00pa3oBaTeNbHEIMA CTaHJapTaMH BBICIIEI0 00pa30BaHUs IO IIPOrpaMMaM MAarkCTPaTyphl MIIH
CIELHATHTETA.

H3syyenne NUCLMIUIMHBL HAIpPaBIEHO Ha IIOJIOTOBKY K Cjlade KaHAMIATCKOIO SK3aMeHa II0
macuuIuiee «KTHHrYecKkass HMMYHOIIOTHS, &JLIEPrOJIOTHS».

3HaHWsd W HaBBIKM, IIOTMYYEHHBIE ACIIUPAHTAMU INPH H3YYEHHWH JIAHHOW JIMCLMILUIMHEL,
HeoOXoMMBl NIpM  I[OArOTOBKE M  HAHUCAaHWH  HAYYHO-UCCIENOBATENBCKOH  paboTHI
(IMccepTaliy) IO ClIeMUANBHOCTH 3.2.7 « AJUIeproNoTHS B HMMYHOMOTHSY.

3. TpeGoBanud K pe3yIbTaTAM 0CBOEHHS Y4eOHOM NUCUUIIMHBI (KOMIETEH MK
obyuaromerocs, popMuUpyeMble B Pe3yJIbTATE OCBOCHHUS JIHCIHILITHHBI)

ITponiecc m3yuyeHWs] AWUCLMILIMHBGI HAIpaBlICH Ha (OPMHUPOBAHHUE JIIEMEHTOB CIIEAYIONIMX
xKoMreTeHnuit B cootBercTBME ¢ @I'OC no nannomy manpasnenuio: YK-1, TTK-1, TTK-3, OTIK-2,
OIIK-5. TpebGosauus K pe3ymbTaTaM OCBOCHHS yueOHOM MJHCHMILUIMHBI B KOHTEKCTE
GopMHpPYEMBIX KOMIIETSHIHH ITpUBEICHBI B TabTHIIE.
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4, CTpyKTYypa H coJiep:KaHHe THCUMTIJIHHBI

4.1. O6bem qucununIMHL «BpoxkaeHHBI HMMYHUTET» H BHILI y4eOH0H paboThl
Tpynoémkocts yueGHOM Harpy3kd 0O0ydYaroIErocs IIpH OCBOGHWH JAHHOH IHMCIMILTHHBI
cocTasiseT 5 3aueTHRIX enuHuUIL (180 gacoB) U pacnpenenseTcs CleayIonHM 00pasoM:

But yuedHoii paboThl Obbem (uacel / 3.e.)
KonTakTHas pabora ¢ npernojasarejeM (Bcero) 108 /3
B mom qucae:
Jlexmun (Jlek) 36/ 1
IMpakrrueckue 3ausTud (1p) 7212
BueayauropHas camMocrogTeabHad padora (CP) 64/1,8
IIpoMe:KyTOYHBIE 3a49€ThI 8§/0,2
O0masi TPyA0€MKOCTD 180/5
4.2. Paznensi JTUCIUIIHHBI H BHABI 3aHATHH
ri:l Hasranue pasneyia JHCHHIIHHBI Jek IIp CpP (?[;:Z?)
TTPHHLMIIEL OPTaHU3ALHE CHCTEM BPOKISHHOTO H NPHOOPETEHHOTO
1 UMMYHUTETA. KNIETKH, YYaCTBYIOIIHE B PeaklUAX BPOXKAEHHOTO 4 6 4 14
HMMYHHTCTA
PAMP u DAMP. TLR (noxanuzanms, JMraHAbl, IyTH CUTHAIKHLA,
2 4 6 4 14
hyHKIHH)
Ipyrue naToreH-pacno3HaoIie pelenTopsl, OTanYHee oT TLR.
3 ) R 4 6 6 16
Crnoco0bl ¥ ocnencTBHA pacnosHaraHuas DAMP
4 NK-xneTkH, ux pa3suTye, QYHKIUH, MEXaHU3MBl PACTIO3HABAHKS, 4 6 6 16
V4acTHE B PeakUUsIX MpHOOPeTEHHOr0 MMMYHHTETa
5 HWmmyronorus socrnancHus. CTaj iy BOCTIANEHHS | MX 5 6 6 14
ouonornyeckuii cmeici. Koonepanns K1eToK B 09are BOCHaNEHUs
Liuroxkuns! Bocanenus. Cemedictsa 1L-1, 1L-6 1 TNF. IFNo/B.
6 2 6 6 14
XeMOKHHEL.
Benku octpoii dasel. pyrue aHTUMUKpoOHEble OenKH
7 2 6 6 14
(maktodeppuH, TpaHcEpPPHH, TH30LUUM H T.JL.)
8 HmyHoperynstopHsie tuTokuHbl | IFNy. 'eMonostudeckue 2 6 6 14
LIMTOKMHBL M POCTOBBIE (DAKTOPE
9 Darountsl ¥ Garouutos. Kucnopoa-3aBHCHMEIE H —HE3aBUCHMBIE 4 6 6 16
MeXaHH3MbI KHUIUTHHTa
10 | Kackan koMIUIEMeHTa 4 6 6 16
11 OCHORBI CPABHUTENBHOH HMMYHOIOTHH 2 6 4 12
12 | DpomoLHs PacMo3HARAHMS B Pa3HbIX TAKCOHAX HHMBOTHBIX 2 6 4 12
HUTOI'O no BuaaM ydedHo# padoTnl 36 72 64 172
IIpoMe:KYTOUHBIH KOHTPOJL (3a4€T) 8
O0611asi TPYA0EMKOCTh OCBOEHHSA 180




4.3. CojepxaHue TUCHHTIHHEI

Ne n/n Ha3zsaHue pa3gena Coaepxanue pazaena

1 [TpuHLANB! 0PI aHM34TIMH Ponb QakiopoB Bpo#AEHHOIO WMMYHHTCIA B 3ALIHIE OT HH(EKLIMOHHBIX 1
CHCTEM BPOKIASHHOIO H HEeHH(EeKITHOHHRIX areHTOB. KNeTo4HEe Gak1ophl BPOAIEHHOI 0 KMMYHHTETA.
npHOGPETeHHOI0 MMMYHHTETA, | Poib K1ETOYHRX GAKTOPOB eCICCTBCHHOH PE3UCICHTHOCTH B CTICLM(HYSCKHX
Kiierku, yqacTsyioume B HMMYHOTIOrHgeckux peakiuax. Helirpodunst u a03usodunsl. TydHbe KNETKA B
PeaKLMIX BPO#IEHHOI0 Gaszodunel. MoHOMTEl M Makpodard. JeHapuTHeIe Knerkd. Kne1ky, BoBnekacMbie
HMMYHHTETA B MMMYHHBIE [POLECCH [PH BOCIATEHHU,

2 PAMP u DAMP. TLR Paciio3HaBaAHUe Iy #0r0 B CHCTeMe BpOXIeHHOI0 uMMyHKTela. Toll-mogoGare
(moxanusalys, JMIaHIkl, Iy TH peuentopsl. TLR, nokanusoranHbe HA TUasMarudeckoid MemOpane kneTok. TLR,
CUTHANWHTA, QYHKLIMM) JOKANM30RAHHBIE HA BHYTpeHHUX MemOpanax knerok. Ilytu curnanuura TLR

PELenTopoR.
3 Jpyiue naioiex- . - - ) )
. JlekiMHOBRIE 1 ApYI'Me MeMOpaHHbIE NAaTTEPH-PACIIOZHATOLIME PELEIITOPBI.

Pacio3naIoIHe PEuenTopE, . o .
oravarbie o7 TLR. ClocoBs! i LIUTONN2 s MaTHYSUKHE NATTEPH-PACIIOIHAROLLIME PElEUTOPRL. AKI HBALMS KITETOK

) o . BPOKIEHHOI O MMMYHHTETA. ANapMHHBL BHONOIMYECKas ONACHOCTh, €€ MapKephl
TOCACACTBHA pacilo3HaRaHHA . .
DAMP M peakLMs Ha He€ OpraHkiMa.

4 NK-xie1k4, 0X paiBuTHE, Eeo . o ) N

) S CieciBEHHBIE KATTEPRI, H PA3BHIUE ¥ roMencTas. PelienTopsl ecreciBEHABIX
DYHKUMN, MEXAHUIMEL - _ N eSSt

- . kuepos. DddexTopHbie (yHKITMH €CTec] BEHHBIX KANTEPOB: KOHTAK ITHBIH
Pacno3HARAHMA, YU4CTHE B - . - - R o
- UKTONH3, UNTONATHIECKHA HMMYRHEI CHHATIC, MEXAHUIMBI KOHT4KTHOLO

o wuTonusa. Perynsunsg dyHiuuit NK-knetok.

HMMYHMTETA

5 HMMyHOTOIHS BOCHATIEHHS. BocuaiieHie, 30 URIeH e, BOCCTaHOBIeHHE. KNeTouHEIe OCHORR BOCHIAINTCTBHOH
Craguu BocnaileHus 1 HX peaxkuuy (ponb HeHTpoduasHEIX M 0u30PUNLHEIX eHKOLKUTOB, MOHOLMTOB),
BHONOrHUeCK Uit CMBICTL. MPOLECcOB 3akHRICHIS pad. OCIpoe M XpoHHYECKOe BOCTIANIEHHE.

Koonepauws kneTok B o4aie TpancsanoTenuansaas Murpania. CooTHOMEHKE MPOLECCOB BOCIANIEHHS X
BOCIIAIEHHS pernaparivu.

6 L1 1OKMHBI BOCTIATIEHHA. CemedictBo MH1epneikuHa-1 ¥ ero petienropel. BHonoryueckas pomik
Cemeiicrsa IL-1, IL-6 u TNF. PELIENTOPHOIO AHTAIOHHCTA K BOIMOKHOCTh €10 IPHMEHEHNA B KIIMHHKE
IFNo/p. XeMoKuHBL ayTOUMMYHHBIX 3abonerannii. Cemelcrso unTepIeikuHa-6, CIpOSHHE H

opraHusalug ero peuentopa. [neotponsocts 3¢ dexIoB IHTOKHHOB ceMeHcTB
HHTepTelkuHOB-1 ¥ -6. QaKTOP HeKpo3a ONyx0ileH, ero pelenTopsl, poib B
peryisiMH BOCHAIEHNS, aN0NT03¢ H KTHHHKe. COBPEMEHHRIE IIPHHLLMITHI
koutpong ypoeHs TNF. [FNo/B u BX ponib B TPOTHBOBHPYCHRIX 3alLUMTHEIX
PEAKLIAAX | PeTYIAUMH KieTouHOH npoimdepaini. BosMOKHOCTE IPHMEHEHHS
HHTepdepOHOB B KilMHMYeckoi npakTike. OCHOBHBIC ceMelicTBa XEMOKHUHOB,

7 Benku ocTpoit daser. Ipyrue Tlo3uirBHRIe U HelatuBHBR Genku ocTpoit hasel BocnaneHns. [leTpakcuHbl
AHTUMUKPOOHBIE BenkH Wcropus oTkpertyst B usydeHus C-peakiustoro Genka. PaboTs! yuensix UOM B
(makTodeppuH, TpaHcheppHH, 0BTACTH HMMYHOOMONOIMH TIEHTPAKCUMHORBOI 0 ceMeicTesa. ChlBOPOTOYHEIH
JIU3OLUM H T.JT.) AMHUIIOMAHRIHM P-koMmrioHeHT. [lyanusm NeHTpakcHHOB: NEHTPAKCHHBI KaK

anapMUHBI H kak (hakTopsl GIOKALE! AYTOUMMYHHBIX PeakLMi. ARTUMHKPOOHRIE
Benku, MexaHusM TeHCTBAS JKEIEI0CRIIBIBAIOIIMX GenkoB 1 1edeHCHHOB.
CemelicTsa Ze)éHCHHOB.

8 HmyHOperynsaTopHeie Hutepdiepor-y, €I'0 TPOIYLEHTE], PELENTOPLL U HMMYHOOHOTOIHYECKas Poilb.
uuToKUHEL ¥ IFNy. HurepneiikiHel -3 ¥ -7 0 UX PONTE B cosperanuy 1 nuddepenuyponke
TeMOMOITHYECKHE HMTOKHHEL H | MMMYHOKOMIIETEHTHEX KeTok. KonoHuecTuMynipytoume Gakropsl kak
POCIOBRIE (PAKTOPBL PEryNATOPB MHEMOMOI34. DPHIPONOSTHH M TPOMOOMOITHH.

9 DarouuTsl ¥ darouuTos. TTpHHUMMTHATRHEIE TOAXOTE! K OLeHKe (arouuTosa. 3apeplleHHpIH |
Kucnopon-3aBHCHMEIE H — HesarepIneHHRIH (aronuios. Onpenenenue darolUIapHOIO YHCIA H
HC38RHCHMBIE MEXAHU3MEI (har OIMTAPHOI 0 MHIEKCA, METOL NPOTQ4HOH LIMTOMETPHHA; HCCISAOBAHUE
KAITHHIA JErPaHyIsiH (BAPMAHTEI TONYKOTMHECTBEHHBIX M KOMYECTBEHHBIX METONOR).

OnpenenieHye akTHBHEIX QOPM KMCIOPOIA € TOMOLIBI) METO/1A NPOTOYHON
M1OMETPHH. YIPOWEHHBIH METON ompefeieHnHs Kinupenca Dakrepuil B ycaoBuax
in vivo.

10 Kackan xoMiuieMeH1a DBOMOUHOHHEIE ACTICKTHI Kackaia KoMmneMenTa. Mcropus H3ydeHHs W OTKPBITHSA

HUHUIMUPYIOUTHX KackanoB. CTpoeHUe M QYHKUHH KITHOYERRIX CeMeHCTB
KOMIIOHEHTOB KaCKATA KOMITIEMEHTa, PETYIALMS SKCIIPECCHH TEHOB 3THX GenkoB.
ANETEPHATURHBIN KACKATL — AKTHRAITMA, (YHKLMH KOMIOHEHTOB, PETyslms
AKTWBHOCTH [PH IOMOLIH CHIROPOTOYHBIX ¥ MEMOPaHHO-ACCOLMUPORANHEIX
perynstopaex Genkor. Knaccuueckuit kackal — ANBTEPHATURHRINA Kackai —
AKTURALMA, PYHKIIHH KOMIIOHEHTOR, PETY/IALNS aKTURHOCTH IIPH ITOMOIIH
CHIBOPOTOYHBIX B MEMOPaHHO-AC COLMHPORAHHBIX PETYIATOPHLIX 6EnkoB,
JlekTHHOBEI Kackal — aKTHBALAN, QYHKIMK KOMIIOHEHTOB, PETYANA
AKTMBHOCTH IIPU MIOMONTH CETROPOTOYHEIX W MeMOPaHHO-ACCOUMMPORAHHBIX
perynstopHeIX Oenkos. Kackaa KOMIUIEMEHTE M CHCTEMA CBepPIBIBAHHA KPORH.

11 OCHORK CPARHHTETLHON DBOJIOLMS CUIHATBHEIX MOMEKYTT U MX PONb B 3ALUIMTHLIX PEaKLMAX

HMMYHOTOI'HH

GECO3ROHOYHLIX H MO3ROHOYHBIX XKMBOTHRIX. MexaHH3IMBL GOPMHpPOBAHHMS
CHeUH(UYHOCTH PACIO3HAKILIMX MOTeky] | Gecnosono4dbx. CTpoeHue 1




JlmoLm10-I010GHRE KTeiKy KpyIopoTix B VLR,

(yHKUNK aHTHUMUKPOOHRIX NENTHAOB KPYCTHHOB M NAHACH/IMHOB Y
yineHucToHOruX. benku cemeiictsa Dscam y D. melanogaster u A, gambiae,
CTPOCHAC W POTE B PACIIORHARAHUHA [1a1UICHOB, PO/b ANbTEPHATHBHOIO
craiicudra. Cemedicisa GenxoB FREP y MOMIOCKOB, pOTh B 32UHMTHRIX PeAKLIHAX
y Biomphalaria glabrata. Tenunoruicin-pacinospaomye Monexynst (PGRP),
CTpocHUE, PYHKUMK. Paciioskaroume Moneky sl HraokoxHx — Sp185/333, LRR u
NOD-noaoGHele GelKH, CIPOSHHE, CHHTES H Y4AC1HE B 3ULMTHBIX peakimsx. Pons
VCBP B cucieme 3alUTHRIX peakUui Tadierduka Branchiostoma floridae.

12 DBOTMOLNSA PACTIO3HARAHMA B DBOMKILIMA PACIOIHAKLIMX MOMCKY T HMMYHOII08Y/IMHOROIO Cynepcemeliciza y
Pa3HbIX TARCOHAX AHUBOTHRIX NO3BOHOYHBIX KHBOTHRIX. Opl'BHEd'JéﬂlHH FeHOB UMMYHOL Jll_'ll_’lyjlhliOB — «KNaCTCPRIN
XPALICBRIX pblﬁ, CTPAaHCIOKOHBDY Oonee BRICOKOOPTAHH3OBAHHKIX [T0O3BOHOYHBIX,
CAOOCTBA H Pas/iIduyyg B MEXaAHHWIMAaX d}OI}MHpORﬁHHH CilC{IH(bH‘-iHOC—IH.
CraHoR/ICHHE MEXAHUIMOB PCapaHKHPOBKH H KIMOYEBRIX (epMeHTOB,
OTBCHWOIIHX 32 hopMUpoRAHHE pazHoOGpasis uMMyHornoSynunos (RAGs, TdT,
AID u 1), Jlerkue W Tsiacinie Leld UMVYHOTTIOBYTHHOB, 2B0MOLNUS M (YHKILHH,
HmmyHornodynus M kak apeBHeHIMH NPeacTABUTENb CHROPOTOYHBIX AHTHTEN.
PasnooGpasye chIROPOTOYHBIX aHTHIE Y XPAleRnx pei6 — [gM, gD u IgNAR.
Anrurena KOCTHEIX prib — IgM, IgD, 1gZ/T — cTpocHue U diyHkumy. Anrurena
amubui —IgM, IgX, 1g¥, IgD, IgF, sromonuus (yHKuuii ¢ cTpyxIypol.
CTaHOBNEHHE MEXAHWIMOB MEPEKINOUCHHS KTacta CHHTC3UPYEMBIX aHTHUTE,
OcobeHHoCTH CTpOeHMs H PYHKIMH aHtuien mrdn — [gM, 1gY, IgA, Mexanuimnl
GopMupoRaHis pazHo00pAIHg.
4.4. Jleknuu
Ne "
ks Hassanue TemM Nexumii O0bem (uacs)
1 TIpHMHLMIIBI OpraHU3allK CUCTEM BPOKISHHOTO U TIPHOOPETEHHOI O 4
uMMyHHTETa. KITEeTKH, y4acTBYIOLIME B peakLMsAX BPOXKASHHOIO HMMYHHTETA
2 | PAMP u DAMP. TLR (floxaiu3aims, IMrav/bl, yTH CHTHANMHTa, QYHKLMH) 4
3 JIpyrue natoreH-pacno3Haolie penenTopsl, oTauynblie 0T TLR. Crioco6sl 1 4
nocseCTBHA pacnosHasanus DAMP
4 NK-kneTku, ux passurhe, QyHKLUMH, MEXaHU3MBI PACTIO3HARAHKS, YUACTHE B 4
PeakUUsaX NpuobOpPEeTeHHOr0 HMMYHHTETA
5 HWmmyHnonorus Bocnianenus. CTaquy BOCTANIEHHS M UX OHUOI0rHYecKmi )
cMmbeica. Koonepalust KJIeTOK B o4are BOCHAIEHHS
6 LluTokuHbl Bocnianenus. Cemeiictea IL-1, 1L-6 1 TNF. IFNo/B. XeMOKHHBI. 2
7 | benku octpoit dasel. Jpyrue anruMuxkpoOHbie 6enkH (TaktodeppHH, 5
TpaHC(eppHH, JTH30LWM H T.JI.)
8 MmyHoperynsTophsle LUTOKHHET K IFNy. 'eMonosTHyecke LIMTOKHHEL U 2
POCTOBBIE (haKTOPEI
9 @arouuTsl ¥ farouuTos. Kucnopon-3asucuMble U —HE3aBHCHMBIE 4
MEXAHHU3MBI KWIJTHHIa
10 | Kackan komnneMeHTa 4
11 | OcHOBBI CPaBHHTENLEHOH HMMYHOIOTHH 2
12 | Dpomoums pacrno3HaBaHHA B Pa3HBIX TAKCOHAX JKHBOTHBIX 2
BCEI'O 36




4.5. IlpakTnyeckHe 3aHATHS

gi Copep:xanue O0bem (uacer)

1 ITpuHLMIBI OpraHU3allMKi CHCTEM BPOZKIAEHHOIO W MMPHOOPETEHHOIO 6
ummMyHuTera. KileTkd, yqacTBylolMe B peakLMsiX BPOaIeHHOr0 HMMYHHUTETA

2 PAMP u DAMP. TLR (nokanuzauus, TUraHAEel, ITyTH CUTHATKMHTA, (YHKIIHH) 6

3 Jlpyrie natoreH-pacro3Harlme pelentopsl, oTiuubeie oT TLR. CnocoObl 1 6
NocaeCTBHS pacno3Haeanus DAMP

4 NK-kneTkH, UX pazBuTHe, GYHKIMH, MEXaHH3Mbl PACIIO3HABAHKS, YUACTHE B 6
peakuusaX NpUobpPeTeHHOr0 HMMYHHUTETA

5 | UmMmyHonorus Bocnanenus. CTaguy BOCTIATEHUS U UX OMOMTOrHUECKUH 6
cmblcn. Koonepalus KIeTok B oyare BOCHAIEHHS

6 | Hurokunel Bocnanenus. Cemelictea IL-1, IL-6 1 TNF. IFNo/B. XeMOKHHBL. 6

7 benxu octpolt dasel. pyrue antumukpobHble Genku (nakTodeppuy, 6
TpaHc(EpPpPHH, JTM30LKM U T.JI.)

8 | UmyHoperynsTopHble UMTOKUHBL M [FNy. I'eMOnosTHYeCKHE HIUTOKHUHEI H 6
pOCTOBEIE (PaKTOPEI

9 @arouuTs! ¥ GaronuTos. Kuciopoa-3aBUCHMBbIC U ~-HE3aBUCHMBIE 6
MEXAHU3Mbl KHJUIMHIA

10 | Kackan koMIuieMeHTa 6

11 | OcHOBBI CpaRHUTENBHOH MMMYHOTOIHH 6

12 | Dpomouus pacno3sHaRaHUS B Pa3HBIX TAKCOHAX YKHMBOTHBIX 6
BCEI'O 72

4.6. CamocTosiTenbHAs padoTa

Ne CamocrosTensHad paGoTa (MOATOTOBKA K NPAKTHYECKHM H
Oobem (uackr)
n/n CeMHHADPCKHM 3aHATHAM) IO TEMAM
1 [TogroTtoBKa K MPaKTHUECKHM 3aHATHIM 20
2 Pabota nutepatypoii 24
3 IToAroToBKA K 3a4eTy 20
BCEI'O 64

4.7. KoHTpO.I1b 0CBOCHHS THCUHILIUHBI
4.7.1. Cucrema 1 GopMBbI KOHTPOJIS
Texkyummii KOHTPOTh yCIIEBAGMOCTH M BBIIOMHEHWS HAay4HO-HCCIIEHOBATENbCKOM paboThI
IIOCTOSHHO OCYIIECTBIICT HAYYHBIH PYKOBOIUTEINE acIMpaHTa.
Ilo pesynbTataM OCBOEHHS IpPOTpaMMbI JHCLHIUIMHBI «BpOXIEeHHBIH HMMYHHTET» ACIHUPaHT
JOJIKEH CIaTh 3a49€T, KOTOPBIH (DMKCHPYIOTCS B 3a4ETHOH BEJIOMOCTH.
3a4eT MPOBOIHUTCS IIyTeM COOECEI0BAHMS 110 TEMATHKE Pa3JelIOB IPOrPaMMEIL.

Don/ ONEHOYHBIX CPEJCTB:
. CoBpeMeHHOe ompesielieHHe HMMYHHTETA.
. OcHoBHEIE 6TOKM HMMYHHOM CUCTEMBI BBICIITHX XHBOTHBIX H YEIIOBEKA.
. CoBpeMeHHOE OIpee/eHHe CUCTEMBI BPOXKIIEHHOIO MMMYHHTETA.
. OcHOBHBIE TYMOpPaJIbHBIE (haKTOPEI BPOKISHHOTO HMMYHHTETA.
. CHcTeMa KOMITJIEMEHTA.
. OcHoBHBIE KIETOYHBIE HaKTOPBI BPOJKASHHOTO HMMYHHTETA.
. JlenapUTHEIE KIETKH U HX OMONOTHYECKas POJib.
. CorpemenHas koHLeNIMs (arouuTosa.
. DHOOreHHbIe aHTHOMOTHYECKHE BENKM M MENTH/BI JKUBOTHOTO TIPOUCKOKICHH.
10. JlokanbHOES BOCNIAJIEHHE U €EI'0 MEXAHW3MBIL.
11. CructeMHOe BOCHANEHHE M €10 MEXAHU3MBI.
12. CoBpemeHHas KOHLIETILIMA COTPSDKEHHS BPOKISHHBIX U IPHOGPETEHHBIX
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UMMYHHBIX PEaKIlHii.

13. IIpMHIIMIIBI OPraHU3aLMK CUCTEM BPOK/ICHHOTO H NIPUOOPETEHHOrO HMMYHHTETA.
KiieTku, yqacTBylolIHe B PEaKIHAX BPOKAEHHOIO HMMYHHTET.

14. PAMP 1 DAMP. TLR (nokanwzais, IMraHzbl, IIyTH CHTHATHATA, (YHKIHH.
15. Jlpyrue natoreH-pacrnosnarolye peuentopsl, oraugsele oT TLR. Crioco6e! 1
NocneAcTBHs pacno3HaraHus DAMP.

16. NK-knetku, ux passuine, yHKLUHH, MEXaHU3MBI PACIO3HABAHUS, YJaCTHE B
peakLHAX NPUCOPETEHHOI0 MMMYHHTETA.

17. UmmyHonorust BocnaneHus. CTaguu BocraneHus U uX GMONOrHYeCKUil CMBICH.
Koonepauus K1eTok B o4are BocHaJeHuUs.

18. ITutokunel Bocnanenus. Cemeticrsa IL-1, IL-6 u TNF. IFNo/B. XeMOKHHBL.
19. benkn octpoit dassl. pyrue antuvukpobusie Genku (Jaktodeppun,
TpaHcheppuUH,

20. muzouum u T.40.)MMyHoperynstoprsie uutokussl B [FNy. Temonostuueckne
LMTOKHWHBI U POCTOBBIE (haKTOPBI.

21. @arouuTte! ¥ darouuTos. Kucnopoa-3asucuMble U —HE3ABUCUMBIC MEXAHU3MBI
KHIUTHHTA.

22. Kackag kommnementa.

23. OCHOBBI CPaBHUTEIBHOH HMMYHOIIOTHH.

24, DBomOLMS PACcTIO3HABAHHSA B PA3HBIX TAKCOHAX JKUBOTHBIX.

4.7.2. Kpurepnu oeHKH 0CBOEHHS! /{HCIUILIHHBI
Jns onydenns OLEHKH «3a@4emy acIupaHT JI0JKeH
3HATH.
- aHATOMO-()M3MONOTHYECKME  OCHOBBI ~ (QYHKIMOHHPOBAHHMS  CHCTEMBI  BPOXKJIEHHOTO
UMMYHHTETA;
- (OpMBI B peryI Ao 3aIHTHEIX PEaKIHi BPOJKIEHHOTO0 MMMYHHATETA,
- MMMYHOIIATOJIOTHYECKHE COCTOSHHA, CBA3aHHBIE C HAPYIICHHSAMHU CHCTEMBI BPOMKICHHOIO
HMMYHUTETA;
- IATOKHHOBYIO PETYJIALMIO PEaKIi BPOXKIEHHOTO IMMYHHTETA;
- COBpEMEHHbBIE METOIBI M3YICHHS peaklMi BPOXKACHHOTO HMMYHHTETA.
YMETh:
- paboraTe Ha COBpPEMEHHOM O00OpPYIOBaHMH (CBETOBOM, JIIOMHHECIIEHTHBIN, KOH(OKATHHEIA
MHMKPOCKOIBI, MPOTOYHBIH IHTOMETP, HMMYHO(DEPMEHTHBIE aHAIH3ATOPEI) W AHAIH3UPOBATDL
IIOJIy4eHHBIE C MX ITOMOIIBIO PE3YABTATE] HCCIIE0BAHNS KPOBH YEIOBEKA H KUBOTHBIX,
- UCTONB30BATh B SKCIEPUMEHTAX MOJEIHM HMMYHOIIATOJOTHYECKHX IPOIECCOB i aHaIM3a
H3MCHEHHH, MPOHCXOJSIIMX IO BIHIHHEM IIaTOTEHETHUECKHX (aKkropos, yMeTh HX
HHTEPIIPETHPOBATS.
HMETH HABBIKH:
- pabOThl HA CBETOBBIX, IIOMHHECIEHTHBIX MHKPOCKONAX ¥ MPOTOYHBIX IMTOMETpAX,
AMMYHO(EPMEHTHBIX aHATTH3ATOPAX;
- TONY4YeHHS KIETOYHOIO MarepHala OT 4YelOoBeKa M JKHBOTHEIX JUISL  IIPOBEICHHS
HMMYHOJIOTHYECKOTO HCCIIEIOBAHUS;
- KyJIbTHBHPOBaHHA KICTOK, IIOCTAHOBKH MMMYHOIOTHYECKOI'O SKCIIEPHMEHTAa M aHaJIn3a
IIOJTyJEHHBIX JaHHBIX.
Ouenka «Hesauem» CTaBUTCA B Cllydae, €CIIH ACIHPAHT MMeeT ()parMeHTapHBIC 3HAHHS IIO
OJJTHOMY H3 3aJlaHHBIX BOIIPOCOB M JEMOHCTPHPYET HEIOCTATOYHBIE YMEHHS H BIAJCHUA
LEJIEBEIMH HABBIKAMH.



5. PecypcHoe oGecnieyenue peaju3alMi JHCHUTLIHHBI
5.1. KanpoBoe o0ecnieuenue
Peamusanuio  mporpammbl  O0GECIEUMBAET — BBICOKOKBAIH(UIMPOBAHHBIH  TIPOdECcOpPCKo-
TIpenojiaBaTeNbCKHA COCTaB.
5.2. MaTepnannHo-TeXHHYecKoe oDecneyenue
WsydeHne JMCUATUIMHBI MOKET IPOXOIHUTE C HCIIONB30BAHUEM PECYPCHOI Ga3hl BCeX HAayUHBIX
noapaznenenvii @EYH HUW snuiemMuonorni 1 MUKpoGHOTOTHH HMEHH [Tactepa.
Hccnenoparensekoe obopynoBanue HaydHEIX nmoapasjeneuuit ®5YH HUW snuieMuoTOrHE 1
mukpobuonorun  umenu Ilacrepa obecneumsaeT o0ydyeHWe ¥ BEIIONHEHME HAYYHO-
HCCIIC/IOBATEIBCKON pabOThl 4CIIMPAHTOB HAa COBPEMEHHOM HAYIHOM M METOJMYECKOM YPOBHE
(Tabmuna).
5.3. UndopmannoHHoe obecnedenne
Yuebuas, y4eOHO-METO/MYECKas W HHBIC OHOIMOTEYHO-MH(DOPMALHOHHEE pecypcesl
obecreunBaroT yueOHBIH NPOIECC W TApaHTHPYIOT BO3MOKHOCTH KAYCCTBEHHOIO OCBOEHMS
aCIMPaHTOM 00pa30BaTeNbHOM IPOrPaMMEL.

Pexomenayemas JHTepaTypa.
OcHoBHas JiuTEpaTypa:

1. Apunun, A. A. Ummynonorus [Texct] : yueGuuk / A. A. SApumun. - Mockea : Tsorap-Meaua,
2010.—749 c.

2. Xautos, P. M. Ummynonorus [Teker] : atnac / P. M. Xautos, A. A. Spunun, b. B. [Tunerun. —
Mocksa: 'DOTAP-Menua, 2010. — 623 c.

3. UYepernes, B. A. Mmmynonorus / B. A. Yepemmner, K. B. Illmarens. — Mocksa: Lentp
CTpaTErHYeCKOro maprHepersa, 2014, — 516 c.

4. Anneproniorus i MIMMYHONOTHS : HaLlMOHAJIbHOE PyKoBO/cTBO / pea. P. M. Xautos, H. . Unbun.

- Mocksa : 'DOTAP-Menua, 2014. - 649 c. + 1 an. ont. auck (CD-). - (HaimoHasnbsHble pykoRoACTEA).
HonmonHuTebHAN TATEPATYPA:

1. lanaxruonor, B. I'. MMmynonorudeckuii cnosape [Texcr] / B. . TamaktiuoHos. - Mockga :
Academia, 2005. — 152 c. - (Beicimee npodeccuonanstoe o6pazosanue. EcTecTBeHHEIE HayKH).

2, Menuuunckas MUKpOSHONOTHS, BUPYCOMOrus 1 uMMyHonorus [Texer] : yueGHUK B 2-X T. / pen.:
B. B. 3sepes, M. H. boituenxo. - Mocksa : T9OTAP-Menua, 2014.

= Pomanroxa, A. A. MatemaTuueckne MOJICIH B UMMYHONOTHH M 3THAEMHONOTHH HHDEKIMOHHBIX
sabonepanuii [Tekcr] : Mmonorpadus / A. A. Pomastoxa. - M. : BUHOM. JlaGopatopus 3nanuii, 2011. -
293 c. - (MaremaTuueckoe MOJIETHPOBAHKE).

4. Xautoe, P. M. HMmyHorenetuka u 6nobesonacHocts [Teket] : Monorpadus / P. M. Xauros, JI.
I1. Anexceer. - M. : Muttens [Ipece, 2014. - 230 c.

5 Knunuyeckas nabopatopHas qMarHoCTHKA: HAUHOHANBHOE pyKoBoacTeo: B 2 T. — T.IL/Tlox pen.
B.B. Jlonrora, B.B. Mensiurkosa.- M.:I' 20TAP-Mepua, 2012.- 808 c.

6. Bobkosa M.P. Ummynurer u BUY-undexims / M.P.Bobkosa.- M.: Onuvmas Ipece, 2006.- 240
¢

7. Cellular and Molecular Immunology, 8E (2015)

8. Clinical Immunology and Serology - A Laboratory Perspective - Christine Stevens (2010)

9. Encyclopedia of Medical Immunology - Autoimmune Diseases Gooner (2014)

10. How the Immune System Works, 4E (2012)

11. Immunology (Kindt, Kuby Immunol - Judy Owen (2013)

12. Immunology (Lippincott's Illustrated Reviews Series) - Doan, Thao (2013)
13. Immunology A Short Course-Wiley-Blackwell (2015)
14. Mucosal Immunology - Fourth Edition [2 Vol. Set] (2015)

Kypuansr:

L. KypHan MUKPOGHOTOrHH, SITHAEMHUOIOTMH U KIMMYHOOUOTOTHH.
2. HmmyHomorus.

3. HMudexnus v UMMYHHTET.

4. MeaguuMHCKass HMMYHOJIOTHA.

5. Poccuiickuii IMMYHOOTHYESCKHH Ky pHAIL.
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TTone3ublie CCHINKHM:

JlocTyn K 3nexTpoHHol 6ubnuotexke (Mennateka) Mucturyra Ilactepa Iapwika.
http://www.prometeus.nsc.ru/sciguide/page(03.ssi - HayuHble pECYPCHI B OTKPBITOM JIOCTYTIE.
http://www.freemedicaljournals.com - okono 1,5 TeIC. KypHanoB cBoGOIHOIO JOCTYNa O MeJMUMHE,
OUONOTHH.

https://www.academiapublishing.org/index.htim - HM34aTeNBECTBO  XKYPHAIOB [0  ECTECTBEHHBIM,
TEXHHYECKHMM HayKaM U MeJULIMHE.

www.cyberleninka.ru - Hay4Has snekTpoHHas OMONMOTEKA, OCHOBHBIMM 3alayaMH KOTOPOM SIBISETCH
MOTTY/IPU3ALIHS HAYKH W HAYYHOMH Jes1eIbHOCTH.

http://www.medmir.com/index.php - 0630pbl MHPOBBIX MEAMLUMHCKMX JKYPHAJIOB Ha PYCCKOM SA3BIKE -
GecriarHble *ypHAaIbL.

http://www.sciencedirect.com/science/journals - mocTyn k myOnHKaLMAM Hay4HBIX AYPHAJIOB.
http://medbioworld.com/journals.php - 1OCTyn K Hay4HBIM XypHaJlaM Pa3HbLIX CTPaH.
http://onlinelibrary.wiley.com — DOCTyN K HAYYHbIM KHUTaM M JKypHallaM Ha aHTJIMHACKOM SI3BIKE.
http://www.who.int - BcemMHpHas opraHu3aLys 3ApaBooXpaHeHHs.

http://www.ncbinlm.nih.gov/pubmed - PubMed — oanextponHas 6ubnuorexka HanuoHansHoH
MemuIMHCKo#M Oubnuorexu CIIA, pkmouaer wHbGopMaimo u3 4800 GuOMENMUMHCKUX >KypHalioB,
mapatompxcs B CIITA u 70 opyrux crpaHax.

http://www.mediasphera.ru/journals/practik - MexXTyHapoIHBIH XKypHAT MEIHLHUHCKOH NIPAKTHKH.
http://epidemiolog.ru - MEIUIMHCKKI MOPTAN 7151 SNMAEMHONOIOB M Bpauell IpYyTHX celHaTbHOCTEH.
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