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)

o AMCHUIIJIMHE: MOJ'IGKy.]'IHpHBIC MCXaHU3MBbI PCTYJIAINA HMMYHHOﬁ CHCTCMbI
0 HANIPaBJICHUIO: buorexnonorus
HpO(l)I(lJIb MnoATrOTOBKMU: bromeaunuHckre TEXHOIOr N

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-1.4 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[MK-1.5 CnocobeH co3naBark MpOrpaMMHBIE CpPEACTBA W
0a3pl JAHHBIX, HWCIHOJb3yeMble B OWOMHXCHEPHH H

OroMH(pOpMaTHKE

[IK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh |
I1K-2 CiocobeH caMOCTOSTEILHO HIIA B IIPOBOJAUTH HAy4YHbBIE MCCIEAOBAHUS CaMOCTOATEIIBHO UIIU B
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO COCTaBE HAYYHOI'O KOJUIEKTHUBA
KOJIJICKTHBA OPraHU30BbIBATh U MPOBOJNTH I1IK-2.2 CnocoGeH MNpoOBOAUTH ampoOalHI0 PE3yIbTaTOB
Hay4HbIE UCCIIEIOBAHKS U UX aNPOOAIUIO Hay4YHO-UCCIIE0BATEIbCKON paboTol nOoCpPeACTBOM

MyOIMKAIlMK HayYHbBIX CTaTel M yJacTusl B KOH(pEPEeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOXYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OCHOBHBIE BEXU Pa3BUTHS UMMYHOJIOTHH;
- OHSITUE O BPOXXJICHHOM U aJJalTUBHOM UMMYHUTETE;
- TOHATHE 00 aHTUTEHAX;
- HOHSITUE O [NIABHOM KOMILIEKCE THCTOCOBMECTUMOCTH;
- 0011He YepThl ¥ POJIb B UMMYHHOM OTBETE IUTOKHHOB;
- IOHSITUE O CUCTEME KOMILIEMEHTA;
- OCHOBHBIE MTOHSATHS UMMYHOIIATOJIOTHSL.
YMETh:

- IPUMEHSTH TOJIyYEeHHBIC 3HAHUSI [T PEeIICHHS MTPO(ECCUOHANBHBIX U HAYYHBIX 3a71ad.
BJIAJIETD:

- HaBbIKAMH yCBOEHHUSI OOJBININX 00hEMOB HH(POPMAIUH;
- IOHSATHHWHBIM aNIapaTroM B 00JIACTH MOJICKYJIIPHBIX MEXaHH3MOB PETYIISIIHA UMMYHHOW CHCTEMBI.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI



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

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 AHTHUTEHBI — KJICTKH U OHONIOJIUMEPHI 5 5
2 BpoxxaeHHbIi 1 aganTHBHBIA UMMYHHTET 5 5
3 NmMmyHoOnmaronorus 5 5
4 OCHOBHBIE BEX{ Pa3BUTHS HUMMYHOJIOTHH 5 5
5 [lonsTne ©0  TIIaBHOM  KOMIUIEKCE 5 5
THCTOCOBMECTHUMOCTHU
6 [luTokuHBL: OOLIME YEepTHI W pPOJIb B 5 5
WMMYHHOM OTBETE
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

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

Knaccel, cyOkinaccel aHTHTEN U X (PU3UKO-XUMHUUYECKHUE U OHonorndeckue cBoicrsa. M30-, amo- u
UJMOTUNHMYECKHE  JeTepMUHAaHTHl.  IIpocTpaHCTBEHHass ~ CTPYKTypa  HMMMYHOIVIOOYJIHMHOB.
NmmyHOTIIOOYIMHOBBIE JOMEHBI. AHTUTEH-NPEACTABIAIONINE KICTKH. MOHOKIOHABHBIE aHTHTENA.

Karanutndeckue aHTHTENA. [Tonxonp! K TMOJIYUYCHHUIO «KATAJIUTUYCCKUX BAKIIUHD.

2. BpoxxieHHBI 1 aAanTUBHBIA HIMMYHUTET

BpoxneHHBIM M aIalnTUBHBII UMMYHHUTET: POJb U OCHOBHBIE XAPAKTEPUCTUKU. DarouuTapHbIe
kineTkd. CucremMa MOHOHYKJEapHBIX (aronuToB. Xemorakcuc. Parountos. MmmyHas cuctema y
myxu JIpozoduier. Cucrema TLR. I'maBHble QyHKIMHE KOMIUIEMEHTa B BOCHAJIUTEIBHOM IPOIECCE.

Knaccuueckuii u aJ'ILTepHaTHBHLIﬁ OyTH aKTUBAlUU CUCTCMbI KOMIUICMCHTA.

3. UMMyHOMaronorus

PerynaropHble MeXaHM3MBl «CIOCPKMBAaHHMA» AayTOMMMYHHBIX peakiuid. CrocoObl JedeHus
ayTOMMMYHHBIX 3a00JI€BaHUM: CEroiHs M 3aBTpa. lIpe3eHTamus OIMyXOJeBOIO aHTUIEHA KIIETKam

AMMYHHOU CHCTEMBI.

4. OcHOBHbIE BEXU Pa3BUTHUS UMMYHOJIOTHH

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



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 HANPABJIEHUIO: buorexnonorus

npopuiIb NOArOTOBKHU: buomenunuHcKkHe TEXHOIOTUN
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadeapa QU3NKO-XUMHUUECKOH OMOJIOTUU B OMOTEXHOIOT N

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

[IK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

[IK-1.4 CrnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJbl MCCIEJOBAaHUN K KOHKPETHON
HAayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.5 CnocobeH co3nmaBarh NpOrpaMMHBIE CPEACTBA M

0a3pl JJAHHBIX, HCIOJb3yeMble B OWOWHXCHEPHUH W
HOBBIC HAYYHBIC PE3yJIbTaThI

OnonH(pOpMaTHKe

[MK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U

[IK-2 CnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

MNPOBOAUTL HAYYHBIC HMCCJICIOBAHUA CAMOCTOATCIBHO WUJIU B
COCTAaBC HAYYHOI'O KOJUICKTHBA

[IK-2.2 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare wn3ydeHuss OUCLMILIMHBL «MOJEKYISIpHbIE MEXAHU3Mbl PETYISILUU UMMYHHOMN

00yJaroIuics JTOIDKEH:

3HAThb:

CUCTCMBI»

- OCHOBHBIC BEXH PA3BUTHUA UMMYHOJIOTUH,
- IOHATHUC O BPOXXJACHHOM U aJIAIITUBHOM UMMYHHUTCTC,

- TOHATHE 00 aHTUTEHAX;

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

- IIOHATHEC O CUCTCMC KOMILJICMCHTA,

- OCHOBHBIC INIOHATHUS UMMYHOIIATOJIOTHsI.

yMeThb:

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

BJIAA€Th:

- HaBbIKAMH yCBOEHHUSI OOJBIINX 00hEeMOB HH(POPMAIUH;
- IOHSATHWHBIM aNIaparoM B 00JIACTH MOJICKYJISIPHBIX MEXaHH3MOB PETYIISIIHA UMMYHHOW CHCTEMBI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpCEMs TCKYIICTO KOHTPOJIA CTYACHT JOJDKCH YMCTh OTBECTUTDH HA CJICAYIOMIUC BOIMPOCHI:

. Tenernmueckas HUHXCHCPUS aHTUTCII.

. KocTHBII MO3T 1 €10 poJb.

0 NN N bW~

. Tumyc: cTpoenue u pyHKUIUH.

9. AHTHUTEHBI U aHTHUTENA.

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

. KneTkn u opransl IMMYHHO# CHCTEMBI.

. OHTOTEeHE3 KIETOK HMMYHHOﬁ CHUCTCMBI.

. BpoxaeHHBIN 1 alanTUBHBIA UMMYHUTET.
. HomeHknaTypa noBepXHOCTHBIX CTPYKTYP KJIETOK UIMMYHHOU CUCTEMBL.

. LlenTpasibHbIe U IEpU(EpUICCKIE OPraHbl IMMYHHOUM CUCTEMBI.

12. lenTtpanbHast 1 nepudeprudeckas TOICPaHTHOCTb.

13. ®U3UKO-XUMHAYECKHE U OMOJIOrMUECKUE CBOMCTBA AHTUTEL.

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

15. N30-, aiiio- ¥ uANOTUNIMYECKUE JETEPMUHAHTHI.

16. UMMyHOIIOOYTHHOBBIE pelenTophbl B-1uM(OIUTOB 1 CUTHAIIPOBOASAIINE MOJICKYJIHI.
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IIpocTpaHcTBeHHAs CTPYKTypa HMMYHOITIOOYTMHOB.

dopMupoBaHuE periepTyapa aHTUT€HPACIIO3HAOIIUX PELIENTOPOB T-KIIETOK.
HNMMyHOTIIO0YTMHOBBIE TOMEHBI.

I'maBHBII KOMILIEKC TUCTOCOBMECTUMOCTH.

Kierounsle 1 MOJIEKyIsIpHBIE OCHOBBI 00pa30BaHMsI AaHTUTEI.
AHTUIeHIIPEICTABIIAIOIIHE KIETKU.

IlonuknoHaibHBIE U MOHOKJIOHAJIbHBIE AHTUTEJIA.

[IpoctpancTBeHHas CTpyKTypa Komiuiekca T-kimeTounsiii peuentop—Al-nentu.
I'eHBI IMMYHOIIIOOYIMHOB: CTPOCHHUE, TEHETUYECKUE NTEPECTPONKH
CrpoeHue I1aBHOI'0 KOMILJIEKCa TMCTOCOBMECTUMOCTH

I'eHBI 1 OCHOBBI pa3HOOOPA3Usl AHTUTCHOB TMCTOCOBMECTUMOCTH
LIuToKHHBI

EctecTBeHHbIE KWILIEPHI: POjIb B UMMYHHOM OTBETE

Penennitopbl UMMYHOKOMIIETEHTBIX KJIETOK

Bo Bpemst 3aHATHII MOTYT IPOXOANUTH MHTEPAKTUBHBIE OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 33JaHueM. BO3MOXXKHO BBINOJIHEHHE MAaTEHTHOTO IOWCKA B KA4ECTBE CaMOCTOSITEILHON
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 IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[Tpumeps! OnneTOB HA SK3aMEHE:

buner Nel
1. KneTku u opranbl ”MMYHHOHN CHUCTEMBI.

2. TI'eHeTHuecKas UHKCHEPUs AaHTUTEIL.

Buner No2
1. BpoxxaeHHBIN U aaTUBHBIN UMMYHUTET.

2. OHTOreHe3 KJIETOK HMMYHHOM CHCTEMBI.

Buer Ne3
1. HomeHkIiaTypa mOBEpXHOCTHBIX CTPYKTYP KJIETOK IMMYHHOH CHCTEMBI.

2. KocTHbIN MO3T 1 €r0 POJb.

Buner Ne4
1. lleHnTpanbHbie U epruQepruvecKre OpraHbl IMMYHHOH CHCTEMBI.

2. Tumyc: cTpoeHue U GYHKIIUH.

Buner Ne5
1. AHTHrEHBI U QHTHUTENA.

2. Cospeanue T-kieToKk B TUMYCE.

buner Ne6
1. Kuaccel, cyOKIIacChl aHTUTEIL.

2. lentpanbHas u nepudeprdeckas TOICPaHTHOCTb.

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

2. AHTHIeHpACHO3HAIOIINE PEENTOPHBIE KOMIUIEKCHI TMM(OIUTOB.

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



2. VIMMyHOI100y/IMHOBBIE pelienTOPbl B-1M(OIUTOB 1 CUTHAINPOBOISIIME MOJIEKYIIbI.

Buer Ne9
1. TlpocTtpaHcTBeHHAs! CTPYKTypa KIMMYHOTJIO0YIHHOB.
2. ®opMupoBaHHE pernepTyapa aHTUTEHPACIIO3HAIONIUX PEeenTOPOB T-KIeToK.

Buner Nel0
1. IMMyHOTJ100yJIMHOBBIC JJOMCHBI.
2. T'maBHBIA KOMIIJIEKC THCTOCOBMECTUMOCTH.

buner Nell
1. Knerounsle u MONEKyIsIpHbIE OCHOBBI 00pa30BaHUS aHTHUTEIL.
2. AHTUTEHIIPEACTABISAIONINE KIETKH.

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

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

buner Nel4
1. T'eHBI ¥ OCHOBBI pa3HOOOPA3Hs AHTHTECHOB THCTOCOBMECTUMOCTH
2. 1IUTOKUHBI

Buner Nel5
1. EcrecTBeHHBIE KHIUIEPHI: POJIb B IMMYHHOM OTBETE
2. PernienTopbl UMMYHOKOMITETEHTBIX KIJIETOK

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI CTYACHTY, I[IOKa3aBIIEMYy BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka omm4yHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.
Onenka ommyHO (8 OamwioB) -  BBICTABISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMHU.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[I0 CYLIECTBY U3JaraeT €ro, yMeeT IPUMEHSTh IOJIyY€HHbIE 3HAHUS HA IPAKTUKE, HO HEAOCTAaTOUHO
IrpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIE PE3YIIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa NPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIM B PELLECHUM 33]a4 HEKOTOPbIE HETOUHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTAaBISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO U IIO CYIIECTBY W3JIaraeT €ro, yMeeT IPHUMEHATh [0JIyuY€HHbIE 3HaHMs Ha IPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOYHOCTEH.



OrneHka yIOBIETBOPUTENHHO (4 Oamna) - BBICTABISICTCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUN TPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka ymoBieTBOpUTENbHO (3 Oamna) - BBICTABISIETCSl CTYJACHTY, MOKa3aBileMy (parMEeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWM, JOMycKaloulemy omHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3lielaMu y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEy10BIETBOPHUTENBHO (2 Oaa) - BEICTABISAETCS CTYJACHTY, KOTOPBII He 3HaeT OoJbIIeH YacTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYCHHBIE 3HAHHS NPH PEIICHUN
THUIIOBBIX 33/1a4.

Onenka HeynosieTBopuTesnbHO (1 Oamt) - BBICTABISIETCS CTYACHTY, KOTOPBIM HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKu B (GOpPMYITUPOBKAX
0a30BbIX TOHSATHH AUCLUIUIMHBI W BOOOIIE HE MMEET HABBIKOB PEIICHUS THUIIOBBIX IMPAKTHYECKUX
3ajad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

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



