degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: MosekynsipHble MEXaHU3MBI PETYISALNNA UMMYHHON CHCTEMBI
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buoumnxenepus n 6uonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadenpa GU3NKO-XMMUIECKON OMOIOTHH U OMOTEXHOIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

A.T. 'abu6oB
A.A. benorypos, KaH/1. XHUM. HayK

[Iporpamma obcyxieHa Ha 3acefianny Kadenpbl GU3NKo-XuMUuIeckoi oronorun u 6uorexuonoruu 04.06.2020



AHHOTANMA

Lenpto pmaHHOW IUCHMIUIMHBI SIBISIETCA IPEJOCTABICHHE CTYIEHTaM HHQOPMAIUM O COBPEMEHHBIX
JTOCTIKEHUSIX B OONAcTH KJIETOYHOM Owmonoruu M uMMmyHosoruu. CTyIEHT Iociie OCBOCHMs Kypca Oymer
MOHUMAaTh OCHOBHBIC BEXH Pa3BUTHS MMMYHOIIOTHH, MOHATHUE O BPOXICHHOM M aJalTUBHOM MMMYHHTETE,
MOHATHE 00 aHTUIEHaX, MOHATHE O IJIABHOM KOMILJIEKCE TMCTOCOBMECTHMOCTH, OOILIME 4YepThl U pPOJb B
MMMYHHOM OTBETE IUTOKUHOB, TOHATHE O CUCTEME KOMIUIEMEHTA, OCHOBHBIE IMOHATUS UMMYHOIIATOIOTHSL.

1. leau u 3apauu

Meap AUCUMNIMHBI

npeaoCTaBICHUC CTYACHTAM I/IH(I)OpMaLII/II/I O COBPCMCHHBIX JOCTHXXCHHUAX B 00JIaCTH KJICTOYHOU
OHOJIOTHH U HMMYHOJIOTHH.

3agauu AU CHUILIHHBI

- JeMOHCTpaLysl MEXIUCUUIUIMHAPHOTO XapaKTepa COBPEMEHHOM HAayKH B OONAacTM HMMMYHHOTO
OTBETA;

- 00y4YeHHE CTYJICHTOB HaBBIKAM MOMCKA HAYYHOW JIUTEPATYPhl B 00JIACTH UMMYHOJIOTHH U KJICTOYHOM
OGHOJIOTHH;

- o0ydeHHe MX HaBBIKaM ITOJTOTOBKU YCTHBIX HayYHBIX COOOIIEHMH IO MarepuanaMm Kypca Ha OCHOBE
caMbIX MOCJICAHUX MTyOIMKauil B BHICOKOUMITAKTHBIX XKypHaJlaX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.3 Cnocoben mnpumeHsTh TeopeTHyeckue u (W)
pemarh 3a/1a4u, B TOM YUCIIe pa3pabaThIBaTh U |I9KCIIEPUMEHTAIbHBIE METOJbl UCCIEJOBAaHUN K KOHKPETHOMN
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
U3y4aeMBbIX SBICHUH U NPOIECCOB, CACTEMHO | PE3yJIbTaThl

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC

ITIK-2 CriocobeH caMOCTOATEILHO WU B HCCJIENOBAHUS CaMOCTOSTEIBHO WIM B COCTaBe HAy4YHOIO
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO KOJUJICKTHBA

KOJIJICKTHBA OPraHU30BbIBAaTh U NIPOBOJUTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalHI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHNS U UX alPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTsl MOCPEACTBOM

MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
- OCHOBHBIE BEXU Pa3BUTHS UMMYHOJIOTHH;
- TIOHSATHUE O BPOXKACHHOM U aJJANTUBHOM UMMYHHUTETE;
- TOHATHE 00 aHTUTEHAX;
- IOHSATHE O TIIABHOM KOMIUIEKCE THCTOCOBMECTHUMOCTH;
- 0011HEe YepThl ¥ POJIb B UMMYHHOM OTBETE IIUTOKHHOB;
- IOHSATHE O CUCTEME KOMILJIEMEHTA;
- OCHOBHBIE MTOHSATHS UMMYHOIIATOJIOTHSL.
YMETh:
- IPUMEHSTH TOJIyYEHHBIC 3HAHUSI [T PEeIIeHHS MPO(ECCUOHANBHBIX U HAYYHBIX 3aj1ad.
BIIA/IETh:
- HaBbIKAMH yCBOEHHUSI OOJBIINX 00hEeMOB HH(POPMAIUH;
- MIOHSATUHHBIM aIllapaToM B 00JaCTH MOJICKYIIIPHBIX MEXaHU3MOB PETYJISIIUH KIMMYHHOUN CHCTEMEI.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA



TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 AHTUTEHBI — KJICTKH U OHONIOJIUMEDPHI 5 5
2 BpoxxaeHHbIN 1 aganTHBHBIA MMMYHHTET 5 5
3 NmMmyHonmaronorus 5 5
4 OcCHOBHBIE BEX{ Pa3BUTHS HUMMYHOJIOTHH 5 5
5 [lonsTne 0  TIaBHOM  KOMIUIEKCE 5 5
THCTOCOBMECTHUMOCTHU
6 [lurokuHBL: OOLIME YEepTHI W pPOJIb B 5 5
WMMYHHOM OTBETE
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.
4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. AHTUTEHBI — KJICTKH U 6I/IOHOJ'II/IMepBI

Knaccel, cyOkinaccel aHTHTEN U X (U3HKO-XUMHUUYECKHUE U OHonorndeckue cBoicrsa. M30-, amo- u
UIMOTUNHMYECKHE  JeTepMUHAaHTHl.  IIpocTpaHCTBEHHass  CTPyKTypa  HMMMYHOIVIOOYJIHMHOB.
NmmyHOTIIOOYIMHOBBIE TOMEHBI. AHTUTEH-NPEACTABIAIOMINE KICTKH. MOHOKIOHABHBIE aHTHTENA.
Karanutnueckue anturena. Iloaxonpl K MoayueHUIO «KaTATUTUUECKUX BaKLIUH.

2. BpoxxieHHBII 1 aAanTUBHBIA HMMYHUTET

BpoxneHHBIM M aIalnTUBHBII UMMYHUTET: POJb U OCHOBHBIE XAPAKTEPUCTUKU. DarouuTapHbie
kineTkd. CucremMa MOHOHYKJEapHBIX (aronuToB. Xemorakcuc. Parountos. MmmyHas cuctema y
myxu JIpozoduier. Cucrema TLR. I'maBHble QyHKIMH KOMIUIEMEHTA B BOCHAJIUTEIBHOM IPOIECCE.
Kitaccnyecknii 1 anbTEpHATUBHBIN MyTH aKTUBAL[UN CHCTEMBI KOMIUIEMEHTA.

3. UMMyHOMaronorus

PerynaropHble MeXaHM3MBl «CIOCPKMBAaHHMA» ayTOMMMYHHBIX peakiuid. CrocoObl JedeHus
ayTOMMMYHHBIX 3a00J€BaHUM: CEerofHs M 3aBTpa. lIpe3eHTanus OmyXOJeBOIO aHTUIEHA KIIETKam
AMMYHHOU CHCTEMBI.

4. OCHOBHbIE BEXU Pa3BUTHUS UMMYHOJIOTHH

BBenenne B ”MMYHOJIOTHIO. DBONIIOLMS UMMYHHOU cuctembl. DnBap xunep. Jlyn Ilacrep. Omuib
Anoned ¢don Bepunr. Bakumuarnus. Onpenenenne uMMyHONOTHW. [TaBHas (yHKIHMS UMMYHHOMR
CUCTEMBI — pACIIO3HABAaHUE «CBON-UYKOID».




OBooLus UMMYHHBIX MeXaHU3MOB. OCHOBHbIE 3JIEMEHThl UMMYHHOM cucteMsl. [Ipoucxoxienue
KJIETOK MMMYHHOH cucteMbl. OCHOBHBIE JTUM(OUAHBIE OpraHbl M oOpa3oBaHMs. Peumpkymanus
TUM(OLUTOB W AHTUTEH-TIPE3CHTHPYIONIMX KIEeTOK. EcTecTBeHHBIE W aJalTHBHBIE HMMYHHBIE
MexaHu3Mmbl. @arouurtapueie Kietkn. CucremMa MOHOHYKJEapHBIX  (aromuroB. DyHKUIUH
KOMIUIEMEHTa B aHTHOakTepuanbHOM uMMyHuTere. @aromuro3. B3aumopelicTBue Mexmy
mumdouuTamu 1 paronuramu. Kierounsiii uMMyHHBIH 0TBeT. CynepceMeiicTBO HMMYHOTIIOOYJIMHOB
— OCHOBA CHCTEMBI PACIIO3HOBAaHUS «CBOU-UyKOi». TpUMOIIEKYISIpHBIN KOMIUIEKC.Pacrio3HaBaHue u
nepepaboTka aHTUTeHa. ['yMoOpalbHBIN WMMYHHBIM oTBeT. KioHanmpHas cenekius B-kieTok.
Crpoenne IgG. BzaumoneiicTBie aHTUT€Ha U aHTUTEIAa U UMMYHHBIE KOMITIEKChl. OCHOBHBIE (DOPMBI
MATOJIOTUM UMMYHHOW CHCTEMBI. B-KJIETOUHBIN OTBET Ha COOCTBEHHBIC WM UY>KEPOIHBIC AaHTUTCHBI.
[lepexkpecTHO-pearupyonye aHTUIE€Hbl HHAYLUPYIOT IIOSABICHUE ayTOMMMYHHBIX TX-KJIETOK.
WNHayknus cuHTE3a ayTOAHTUTEI NIEPEKPECTHO-PEATUPYIOIIUMHI aHTUTEHAMM.

5. IloHSATHE O TJIABHOM KOMIIJICKCE TMCTOCOBMECTUMOCTHU

OyHKUMU U cTpoeHne aHTUreHoB rucrocoBmectuMocT (AlY) I m Il xmaccos. IIpocTpancTBeHHas
CTpyKTypa. I'eHeTHdeckne OCHOBBI Pa3sHOOOpa3usi aHTUTECHOB TI'MCTOCOBMeCTHMOCTH. IloHsTHE O
npoueccunre 0enkoB [IponecCHMHr 3K30T€HHBIX M SHAOICHHBIX AHTUTCHOB: OCHOBHBIC JTarlbl
¢dopmupoBanuss komriekcoB Al I u Il kimaccoB ¢ mnentugamu. CTpPyKTYpHBIE OCHOBBI
B3aUMOJIEICTBHUS IPOLECCUPOBAHHBIX NENTUAOB ¢ Al

6. HI/ITOKI/IHBII 06]]_[1/16 YCPTHL U pOJIb B UMMYHHOM OTBCTC

Perynstoper ectectBenHoro mmmynuteta (TNF-o, uHTepdeponsl-a, B, xemokuHsl). Perymsrops
pocra, muddepenumpoBkrn u aktuBaiuu JumdonutoB (IL2, IL4, TGF-B,). Perymstopsr
BocnanmTenbHbix peakuuit (Ifn-y, IL10). Ctumynaropsr remonossa (IL3, konoHUHACTUMYIUPYOIINE
¢axropsl, IL7).

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYIIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

OO6opynoBaHue, HEOOXOIUMOE ISl TPAKTUIECKHUX 3aHATHIA: ydeOHas ayAUuTOPHs, OCHALLICHHAS
KOMITBIOTEPOM M MYJIBTUMEIUHHBIM 000pya0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

ObecrieueHue caMOCTOSTENBLHON pabOTHL: HayuyHO-OnOIMorpaduyeckue u nareHTHoIe 0a3bl TaHHBIX B
obnacTi PU3MKO-XMMHUYECKOH OMOJIOTHH, JOCTYITHBIC TIO0 ceTH VHTepHET B OECIIIATHOM PEKUME -
Science Citation Index (Web of Science), Medline (PubMed), Hayunas snextponnas 6ubnnoreka
(H3B), Poccuiickas marentHas b/ ®I'Y OUIIC u amepuxanckas narentHas b/l USPAFULL,;
ANIEKTPOHHBIE aJ[peca KPYITHBIX HAYYHBIX H3JaTeNILCTB, IPEIOCTABISIONIMX JOCTYI K ITOJTHBIM TEKCTaM
TEKYIIUX U apXUBHBIM BBIITYCKaM 3TUX )KYPHAJIOB.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa

basoBas kadenpa npenocraBiaseT IUTepaTypy

N W

A.A Spunna «OcHOBBI UMMYyHOJOTHNY, MockBa, Memuinaa, 1999.

PM.Xawuros, I"A.UrnarseBa, U.I.Cunoposuy «IMmmyHonorus», Mocksa, Menununa, 2000.
«benku ummyHHOU cuctembl», Mocksa, UbX PAH, 1997.

A.Poiit, I)x.Bpoctodd, 1.Meitn «Immynonorus», Mocksa, Mup, 2000.

Moncef Zouali “Molecular Autoimmunity” Springer, 2004.

. MeaunuHckass MEKpoOroorus, BUpycoiorus 1 ummyHosord. [lox pen. akan. PAMH

AABOpO6BeBa Mocksa, Men. Undopm. Arenrctso, 2006.

JomnonHurensHas aureparypa



bazoBas xadenpa npenocTaBiseT IMTeparypy
1. Charles Janeway, Paul Travers “Immunobiology” The Immune System in Health and Disease,
Current Biology Limited, 2008.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NporpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wactu 3ansituii notpedyercs Zoom. Google Drive mis nqoctyna k Marepuanam Kypcea.
[TpuBeTcTBYeTCS HaIMUUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB /ISl y4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSThH [10JIyUYEHHbIE 3HAHUSA AJIs PELICHUS Pa3IMuHbIX 3a/1a4.

VYenenHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOH JINTEPaTyphl;

— TpopaboTKy y4deOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, MpeAIaraéMbeIX CTyAeHTaM Ha 3aHATHAX;

— HOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTAIUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUHM CTYAEHTOB B BHJIE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadenpa QU3NKO-XMMUIECKON OMONIOTHH U OMOTEXHOIOTHH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH
PaspaGorunkm:

A.T. 'abu6oB
A.A. benorypos, KaH/. XHUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CaMOCTOSITEIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[IK-2.2 CnocobeH mNpOBOAWTH arpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIET0BATEIHLCKON paboTh MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynprare wn3ydeHuss QUCLMILIMHBL «MOJEKYISIpHbIE MEXAHU3Mbl PETYISLUU UMMYHHOMH

00yJarouiCs JTOIDKEH:

3HAThb:

CUCTCMBI»

- OCHOBHBIC BEXH PA3BUTHUA UMMYHOJIOTHUH,
- IOHATHUC O BPOXXJACHHOM U aJIAIITUBHOM UMMYHUTCTC,

- TOHATHE 00 aHTUTEHAX;

- IIOHATHEC O ITTAaBHOM KOMIIJICKCE THCTOCOBMCCTUMOCTH,
- 06]]_[1/16 YCpThl U pOJIb B UMMYHHOM OTBE€TC IUTOKUHOB;

- IIOHATHEC O CUCTCMC KOMILJICMCHTA,

- OCHOBHBIC INOHATHUS UMMYHOIIATOJIOTHsI.

yMeThb:

- IPUMCHATD IOJIYYCHHBIC 3HAHUA IUIA PCILICHUA HpO(beCCI/IOHaJII)HLIX W HAY4YHBIX 3a1a4.

BJAA€Th:

- HaBbIKAMH yCBOEHHUSI OOJBININX 00bEMOB HH(POPMAIUH;
- IOHSATHIWHBIM aNmapaTroM B 00JIACTH MOJICKYJIIPHBIX MEXaHH3MOB PETYIISIIIHA UMMYHHOW CHCTEMBI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Bo BpEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBCTUTDH HA CJICAYIOMIUC BOIMPOCHI:

. Temernmueckas HUHXCHCPUS aHTUTCII.

. KocTHBII MO3T 1 €10 poJb.

. Tumyc: ctpoenue u pyHKIUH.

9. AHTHUTEHBI U aHTHUTENA.

10. Co3peBanue T-KJIETOK B TUMYCE.
11. Knaccel, cyOKnaccel aHTHTEN.

. KneTkn u opransl HIMMYHHO# CHCTEMBI.

. BpoxaeHHBIN 1 alanTUBHBIA UMMYHUTET.
. OHTOTEHE3 KIIETOK NMMYHHOUH CHCTEMBI.
. HomeHkatypa noBepXHOCTHBIX CTPYKTYP KJIETOK UIMMYHHOU CUCTEMBL.

HenTpanbuble u nepudepuyeckue opraibl UMMYHHOW CHCTEMBI.

12. lenTpanbHast u nepudeprudeckas TOICPaHTHOCTb.

13. ®DU3UKO-XUMHAYECKHE U OMOJIOrMUECKUE CBOMCTBA AHTUTEL.

14. AHTI/II‘eraCHOSHaIOHII/Ie PCUCIITOPHBIC KOMIIJICKCBI HHM(bOHHTOB.

15. N30-, aiiio- u uANOTUNIMYECKUE JETEPMUHAHTHI.

16. UMmMyHOIIOOYTMHOBBIE pelenTopbl B-1uM(OIUTOB 1 CUTHANIPOBOASAIINE MOJICKYITHI.

17. IIpoctpaHcTBeHHAas CTPYKTYpa UMMYHOTJIOOYJIMHOB.

18. ®opmupoBaHue penepTryapa aHTUTEHPACIIO3HAIOIIKX pelenTopoB T-KIEToK.




19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

HNMMyHOTIIOOYTHHOBBIE TOMEHBI.

I'maBHBII KOMILIEKC TUCTOCOBMECTUMOCTH.

Kierounsle 1 MOJIEKy/IsIpHBIE OCHOBBI 00pa30BaHMsI AaHTUTEI.
AHTUIeHIIPEICTABIIAIOIIHE KICTKH.

IlonuknoHaibHBIE U MOHOKJIOHAJIbHBIE AHTUTEJIA.
[IpoctpancTBeHHas CTpyKTypa Komiuiekca T-kimeTounsiii peuentop—Al-nentu.
I'eHBI IMMYHOITIOOYJIMHOB: CTPOCHHUE, TEHETUYECKUE NTEPECTPONKH
CrpoeHue I1aBHOI'0 KOMILJIEKCa TMCTOCOBMECTUMOCTHU

I'eHBI 1 OCHOBBI pa3HOOOPA3Usl AHTUTCHOB THCTOCOBMECTUMOCTH
ILIuToKHHBI

EctecTBeHHbIE KWILIEPHI: POjIb B UMMYHHOM OTBETE

Peniennitopbl UMMYHOKOMIIETEHTBIX KJIETOK

Bo Bpemst 3aHATHI MOTYT IPOXOANTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJHEHHE MAaTEHTHOTO IOHWCKA B KAa4ECTBE CaMOCTOSITENBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 KypCy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[Tpumeps! OnneToOB HA HK3aMEHE:

buner Nel
1. KneTku u opranbl ”MMYHHOHN CHUCTEMBI.

2. TI'eHeTHuecKas UHKCHEPUs AaHTUTEIL.

Buner Ne2
1. BpoxxaeHHBIN U aaNTUBHBIN UMMYHUTET.

2. OHTOreHe3 KJIETOK HMMYHHOM CHCTEMBI.

Buer Ne3
1. HomeHkI1aTypa mOBEpXHOCTHBIX CTPYKTYP KIETOK IMMYHHOH CHCTEMBI.

2. KocTHbIN MO3T 1 €r0 POJb.

Buner Ne4
1. lleHnTpanbHbie U iepruQepruvecKre Opraibl IMMYHHOH CHCTEMBI.

2. Tumyc: cTpoeHue U GyHKIIUH.

Buner Ne5
1. AHTHTEHBI U QHTHUTENA.

2. Cospeanue T-kieTok B TUMYCE.

buner Ne6
1. Kumaccel, cyOKIIacchl aHTUTEIL.

2. lentpanbHas u nepudeprudeckas TOICPaHTHOCTb.

Buner N7
1. Ou3uKo-XxuUMHYECKUE U OMOJIOTHYECKHUE CBOMCTBA aHTUTEII.

2. AHTHIeHpACHO3HAIOIINE PEENTOPHBIE KOMIUIEKCHI TMM(OIUTOB.

Buer Ne8
1. W30-, a;uio- ¥ MAMOTUITUYECKHE JCTEPMUHAHTHI.

2. VIMMyHOI100y/IMHOBBIE peLienTOPbl B-1MM(OIUTOB 1 CUTHATIIPOBOISIINE MOJIEKYIIbI.



Buner Ne9
1. TlpoctpaHcTBEHHAs! CTPYKTypa KIMMYHOTJIO0YIHHOB.
2. ®opMupoBaHHE pernepTyapa aHTUTEHPACIIO3HAIOIIUX PEeenTOpPoB T-KIeToK.

Buner Nel0
1. UMMyHOTJ100yIMHOBBIC JJOMCHBI.
2. T'maBHBIA KOMIIJIEKC THCTOCOBMECTUMOCTH.

buner Nell
1. Knerounsle u MONEKyIsIpHBIE OCHOBBI 00Pa30BaHUS aHTHUTEIL.
2. AHTUTEHIIPEACTABISAIONINE KIETKH.

buner Nel2
1. IlonuknoHanIbHBIE U MOHOKJIOHAJIbHBIE aHTUTENA.
2. IlpoctpaHcTBeHHas CTPyKTypa KoMmiuiekca T-kieTtounsiid peuentop—AI -nentu.

Buer Nel3
1. T'eHbI UMMYHOTTIOOYTUHOB: CTPOCHHE, TEHETHYECKUE TTEPECTPOUKH
2. CrpoeHue IIaBHOTO KOMILIEKCAa TUCTOCOBMECTUMOCTH

buner Nel4
1. T'eHBI ¥ OCHOBBI pa3HOOOPA3Hs AHTHTEHOB THCTOCOBMECTUMOCTH
2. IIUTOKUHBI

Buner Nel5
1. EcrecTBeHHBIE KHIUIEPHI: POJIb B IMMYHHOM OTBETE
2. Pernientopbl UMMYHOKOMITETEHTBIX KIIETOK

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.
Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHME MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYLIECTBY U3JaraeT €ro, ymMeeT IPUMEHSTh IOJIyYE€HHbIE 3HAHUS HA IPAKTUKE, HO HEAOCTAaTOUHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYWIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIM B PELLCHUM 33aa4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO U IO CYIIECTBY W3JIaraeT €ro, yMeeT IPHUMEHATh [0JIyuY€HHbIE 3HaHMs Ha IPAKTUKE, HO
JIOITyCKAeT B OTBETE WIM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.
OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPH 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.



Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HapyLICHUs] JIOTHYECKOM IOCIEeIOBAaTENbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHU JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISETCS CTYACHTY, KOTOPBIil He 3HaeT OoJbIIeH JacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIEC 3HAHUS NP PEIICHUN
THUIIOBBIX 33/1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0ayur) - BBICTABISCTCS CTYACHTY, KOTOPBIH HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3ajad.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwWjeTy Ha YCTHOM 5K3aMEHE HE JIOJDKCH IMPEBBIIATh OAHOTO
aCTPOHOMMUYECKOI'O yaca.



