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

YTBEPXJIEHO
JupexTop pu3TEeX-IMIKOJIbI
OHMOJIOrHYeCKOM U MeTUIIMHCKOI
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: Krerounas 1 MonexyisipHasi HMMYHOJIOTHs
10 HANPABJIEHUIO: [Ipuxagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: buoumnxenepus n 6uonHpopmaruka

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

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

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: J.B. Kympam, x-p 6uon. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefjanuy Kadeapsl MOJIEKYISIpHOU 1 kinerouHor ouonoruu 04.06.2020



AHHOTANMA

Lenpto JaHHON IMCLUIUIMHBI SBISETCS CO3JaHHUE y CTYIEHTOB OCHOB ()yHAAMEHTAIbHBIX 3HAHUH B 001acTH
MOJIEKYJISIpHOI nMMyHostoruu. CTyIEHT HociIe OCBOCHHUS Kypca OyaeT MOHUMAaTh (PyHAaMEHTaIbHbIE OCHOBBI
(YHKIMOHMPOBAaHUS MMMYHHOH CHCTEMBI, COBPEMEHHBIC YPOBEHb 3HAaHMM W MPOOIEeMbl HMMYHOJIIOTHH,
BO3MOYKHOCTH TNPHUJIOKEHHS MOTYYEHHBIX 3HAHMH B MeIunuHe, (papMakosoruu, OMOTEXHOIOTUH U JPYTHX
CMEXXHBIX 00J1acTsX.

1. leau u 3apauu

Meap AUCUMNIMHBI
CO3/IaHHE y CTYACHTOB OCHOB (PYHIaMEHTAJILHBIX 3HAHUN B 0071aCTH MOJICKYJIIPHOW NMMYHOJIOTHH.

33]13‘[1/[ JAUCHUIIINHBI

- TIOJly4€HHUE TPEACTaBICHUS 00 aHATOMHUYECKOM yCTPOUCTBE, KIIETOYHOM COCTaBE M 3aKOHOMEPHOCTSIX
(GYHKIIMOHMPOBaHMS HMMMYHHOH CHCTEMbl 4YeJOBEKa M JAPYIHX MIICKONHUTAIONINX; - H3yYeHHe
COBPEMEHHBIX IMPEJICTAaBICHUM O MOJNEKYISIPHBIX M  KJIETOYHBIX MEXaHW3Max HMMMYHHOTO
pacro3HaBaHUsI [1aTOI€HOB;

- IOJTy4€HHE IPEICTABICHUS O TeHETHUECKUX M OMOXUMHUYECKUX MEXaHU3MaX MMMYHHBIX PeaKInii;
- PacCMOTpPEHHE POJIM UMMYHHOM CHCTEMBI B Pa3BUTUH COLMAIBHO 3HAYMMBIX 3a00JI€BaHUH;

- O3HAKOMJICHHME C MEXaHU3MaMHu JICHCTBHUS OCHOBHBIX KJIACCOB JICKapCTBCHHLIX IMPE€NapaTroB,
BOBHeﬁCTBYIOHlHX Ha UMMYHUTCT,

- IPpCACTABJICHUC 00 9BOJIIOIUHN MOJICKYJIAPHBIX MCXaHU3MOB UMMYHUTCTA Y PA3JIMYHBIX BUJOB,

- U3y4YCHHE INPUMEPOB HCIOIb30BAHUS 3HAHMH 00 HMMMYHHOH CHUCTEeME€ B OHOTEXHOJOTMU H
TEHETUYECKON MHKECHEPUH;

- NOJIY4YCHUEC MPEACTABJIICHUA O COBPCMCHHBIX IMOAXOAAaX K HU3YUYCHHIO MMMYHUTCTA y 4YCJIOBCKA U Y
OKCIICPUMCHTAJIbHBIX JKUBOTHBIX|

- (1)OpMI/Ip0BaHI/Ie (I)YH,Z[aMeHTaJIBHBIX OCHOB, HCO6XOI[I/IMBIX IJid  TOBBIINICHUA TBOPYCCKOTO U
HCCJICAOBATCIILCKOIO IMOTCHIINAIA CTYACHTOB.

2. llepevyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananu3upyet npoOIEMHYIO CUTYAINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBiser TMOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEeMHON  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CUTYaIlMii Ha OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTAaBJICHHOM 1€ Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3ydbTaT KaKAO0T0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
NesITeIbHOCTH

VYK-2.1 ®opmynupyet B pamKkax 0003HAYCHHON MPOOJIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (Hay4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCJIEJ0BAaTEIbHOCTD IIIAaroB
7 JAOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IaH-TpaduK peayn3alud MpoeKkTa B 1eJOM H  IUIaH
KOHTPOJISI €T0 BHITTOJITHEHUS

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu




VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMHHapax | T.II.

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauuein B
YCTHOHM M MHCbMEHHOH (opMax Ha rocylapcTBEHHOM SI3bIKE
Poccuiickoii ®enepanuu W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOMMBIMHU IS

VK-4 Crioco0eH IpUMEHSTH COBPEMEHHBIE HalMCaHMs, NHCBMEHHOTO TMEepeBOfa W PEAAKTUPOBAHUS

KOMMYHMKATHBHBIE TEXHOJIOTHH, B TOM YUCJIE  |Pa3JIMYHBIX aKaJeMUYECKMX TEKCTOB (pedeparos, 5cce,

Ha NHOCTPaHHOM(BIX) S3bIKe(aX), U1 0030poB, cTareil u T.1.)

aKaJIEMUYECKOTO U IPO(ECCHOHATIEHOTO YK-4.3 Crnocoben MIPECTABIATD Pe3yNbTaTh

B3aUMOJICHCTBHS aKaJIeMUYeCKO M TNPO(EeCCHOHANBHONW MESTENbHOCTH Ha
Pa3IUIHBIX Hay4YHBIX MEpOTIPUATHSIX, BKJTIOYAst
MEKIyHapOAHbIE

YK-4.4 CriocoOeH WCMONIb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAEIM Ui  ONHCAaHUS — H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
M3y4aeMbIX SBJICHUH U MPOIIECCOB, CACTEMHO  |MOAEIH

aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBoeHHS JUCUUIUIMHBI 00y4aromuecs JOJKHBI
3HATB!
[0 ¢yHaaMeHTaIbHBIE OCHOBBI (DYHKIIMOHUPOBAHUS MMMYHHON CHCTEMBI;
[l coBpeMEHHbIC YPOBEHb 3HAHUH U MPOOIEMbI UMMYHOJIOTHH;
[J  BO3MOXHOCTH NPHJIOKEHUS MOJTYYCHHBIX 3HAHUN B MEOULMHE, (PapMaKoIOoru, OMOTEXHOIOTUN H
JPYTHX CMEKHBIX 00JIacTsX.
YMETb:
00 ¢opmynupoBarh U CTABUTH 33/1a4y UCCIIEIOBAHUS U €€ MOATAHOTO BHITIOIHEHHS;
[J BIaJeTh TEXHUKOH IMOUCKA U aHalnu3a HHPOpMaIuK, Haxoaumol B IHTepHeTe;
[J TpeAcTaBiIATH NOJIYYCHHBIE PE3YJIbTAaThl UCCIICAOBAHMIA B YCTHOW M HAIVISIAHOM (hopme;
[J nmenars npaBUIbHBIE BEIBOABI U3 COIIOCTABICHUS PE3YJIbTaTOB TEOPUU U SKCIIEPUMEHTA;
[J  [ONb30BaThCs CBOMMHU 3HAHUSMHM ISl pelieHus: (yHIaMEHTAIbHBIX W NPUKIAAHBIX 3ajad |
TEXHOJIOTUYECKUX 3a/1ay.
BJIaJIETh:
[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaITHH;
[J HaBBIKAMH CAMOCTOSITENILHON paboThI B 1aboparopun u MHTepHeTE;
[l HaBBIKAMU TPaMOTHOH 0OpaOOTKM pEe3ylbTaTOB OIBITA M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;
[J NpakTHKOH MCCIENOBaHUS U PELEHHs TEOPETUUECKUX U IPUKJIAJHBIX 3a/1ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




1 Bupycsl u nMMyHHas cuctema 2 2

) HcTtopuss uMMyHOJIOTMH, TyMOpajbHas U ) )
KJICTOYHAs! TEOPUH UMMYHHTETA.

3 Knaccudukanuss  kJIeTok  MMMYHHOH 2 2
CUCTEMBI

4 MonexyssipHblE OCHOBBI KOCTUMYJISIITUU 2 2

5 OHKOMMMYHOJIOTUS 3 3

6 [TaTonorudeckue mpoIeccs 3 3

7 Pa3zButHe IUMQOIUTOB y MBI H Y 3 3
YeJIoBeKa

8 Penientopsl BposkIEHHOTO NMMYHHUTETA 3 3

9 @PapManeBTHUYECKUE TIpenaparhl 2 2

10 |PunoreHe3s MUMMYHHOH CHCTEMBI 2 2

1 dopmupoBaHue JUTaHA0B ISt 3 3
T-kirerouHoro penenTopa.

12 LuToKkHuHBI 3 3

Nroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2.

Coneprxanue JUCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 2 (Becennuit)

1. Bupycsl 1 UMMyHHas cucTeMa

MexaHI/I3MBI, HCIIOJIB3YEMBIC ITAaTOICHHBIMU BHUPYCaMU H 6aKTepI/I$IMI/I T IOAAaBJICHUS MMMYHHBIX
peaKuHﬁ x03siuHa. Poib KoMMEHCaIbHOU MI/IKpO(bJ'IOpBI B IOAACPIKAHUN UMMYHHOI'O roMe0oCTa3a.

2. I/ICTOpI/IH HUMMYHOJIOTUH, TYMOpAaJIbHAd U KJICTOUYHAA TCOPUHU UMMYHHUTCTA.

I/ICTOpI/IH HUMMYHOJIOTMHM, TyMOpajibHasd W  KJICTOYHAad TCOpHUU HUMMYHHUTCTA. HpI/IHI_II/IHBI
HMMYHOJIOTHYCCKOI'O pacCliO3HaBaHMS. OCHOBHBIE CcTagul HMMYHHOI'O OTBCTA, OCOOEHHOCTH
HUMMYHHOI'O OTBCTAa Ha PAa3JIMYHBIC THUIIBI IIATOTCHOB. 3(b(1)eKTOpHLIe MCXaHU3MbI BPOXKICHHOI'O
HUMMYHUTCTA.

3. Knaccudukanus KI1eToK IMMYHHOH CHCTEMBI

Knaccudukanumss kimetok uMMyHHOH cuctembl. Cxema reMomnoss3a. JIeHOAPUTHBIE KIIETKH.
JIumparnueckas cuctema yenobeka. CTpoeHHE BTOPUYHBIX JTUM(POUIHBIX OPraHOB. 3aKOHOMEPHOCTH
MUTPALH MUEJIOUIHBIX KJIETOK U TUM(OIUTOB.

4. MOJ'IGKy.]'IHpHBIC OCHOBBI KOCTUMYJIALIUA

MonekynspHble OCHOBBI KOcTUMY/sInnu. Juddepennmponka T-xenmnepoB n BEIOOp THIIA IMMYHHOTO
oTBeTa. Perymsanus MMMyHHOro otBera. PerymsatopHele T-xierku. MIMMyHOnorumdeckas maMatb U
BTOPUYHBIA UIMMYHHBIN OTBET.

5. OHKOMMMYHOJIOTHSI

OHKOMMMYHOJIOI'MsI, KOHLETIHUA UMMYHOJIOIHYecKoro Haazopa. [IpoTuBoonyxoneBblii MIMMYHUTET U
ITOJIXO/IBI K €70 CTUMYISLMH. VCTI0Nb30BaHNe MBIIIMHBIX MOJIENEN B pAKOBON UMMYHOJIOTHH.

6. IlaTonoru4eckue Mpoueccyl



ITaTonorunueckue MpoHeCChbl, HEMMOCPCACTBCHHO CBA3aHHBIC C HMMMYHUTCTOM!: I/IMMYHO,He(bI/II_II/ITBI,
AYTOUMMYHHBIC 3.’:16OJ'I€B3.HI/I$I, AJJICPTUYCCKUC pCaKIIUU.

7. PazBuTHe TUMQOLUTOB Y MBILIHN U Y YEJIOBEKA

Pa3zButHe nUMQOIMTOB y MBIIK U Yy yesoBeka. Perentopbl auMMGOLUTOB U (OPMHUPOBAHUE HX
pasHooOpaszusi. benku, yuyactytomme B V(D)J pexomOunanmu. Comaruueckass THIIEPMYyTauus U
MEePEeKITIOYEeHIE N30THIIOB.

8. PenienTopbl BpOXKIEHHOTO UMMYHUTETA

Penenitoppl  BpO)KIEHHOI'O HMMMYHUTETA: OCHOBHBIE CEMEMHCTBA, JIOKAJIW3alMUsi, pPaclOo3HABAHUE
JIUTaHA0B U nepeaya curaana. CucreMa KOMIUIEMEHTA.

9. ®apmMarieBTHYECKHE TTPETapaThl

q)apMaI_IeBTI/ILIGCKI/Ie npemnaparsl, AKTUBUPYIOIIHC HUMMYHUTCT, u HUMMYHOCYIIPCCCAHTHI.
Knunnueckoe MPUMCHCHNE MOHOKJIOHAJIbHBIX aHTUTEJI, IUTOKWHOB U UX 6HOKaTOp0B.

10. ®unorene3 UMMYHHOM CHCTEMBI

dunoreHes MUMMYHHOW CHUCTEMBI, OCOOCHHOCTH AHTUTEN XPSILEBBIX PBIO, CTPOCHHE AHTUTEN Y
kpymiopoTsix. Cuctema Cas/CRISPR y Gakrepuii v ee nmpuMeHEHHE B TeHETUUECKON WH)KEHEPUH.

11. ®opmMupoBaHue IUTaHAOB 151 T-KIETOYHOTO peLenTopa.

dopMupoBaHUEe  JIMTAaHIOB JUIi  [-KIETOYHOro  perientopa. AKTHUBanMs  JUM(OIMTOB.
AKTHUBAIlMOHHBIE MOTHBBI W KHWHA3bl, CBsS3aHHbIE C perentopamu. CHUTHAIBHBIE KacKaabl H
TPAHCKPHUIIIIHOHHBIE (haKTOPBHIL.

12. IIuToKHHBI

HuTokunsl, k1accudukaus 1mo Tuiy perenrtopa. XemMokunsl. CynepcemeiictBo PHO.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Ummynonorwust [ Teket] : yueOHuk 1uist By3oB / P. M. XaurtoB ; M-Bo o0pa3oBaHus u Hayku PO .—
2-e u3a., nepepad. u pon. — M. : I'DOTAP-Menua, 2011 .— 528 c.
bazoBas xadeapa uMeeT B HATMYNH JaHHYIO JINTEPATYPY:
1. SApunun, Anekcanap Anekcanaposud. IMMyHonorus : yaeOHuk / A. A. SApunun. - M.:
I'DOTAP-Menuma, 2010. - 752 c.
2. bproc Anwbepre, u ap., MosnekynsipHas OHONOTHS KJIETKH B 3-X TOM., HH-T KOMITbIOTEPHBIX
HCCIICTOBaHMH.

JomnonHutensHas auTeparypa
1. Monekynsipuast 6nonorust kietku [Tekcr] : B 3 1. T. 1 : [yueOnuk ans By3oB] / b. Ansoepre [u ap.] ;
nep. ¢ anr1. A. A. Ceemiosa, O. B. Kapnosoii ; mon pen. A. A. Muponosa, JI. B. Mouanosoii .— M. ;
WNxesck : UH-T komnbioTep. uccnenoanumii, 2013 .— 808 c.



2. Monexynsipaast ouonorus kinetku [Teker] : B 3 T. T. 2 : [yueOnuk ms By3os] / b. Ansbeprc [u ap.] ;
niep. ¢ anm1. A. H. JlpsikonoBoii, A. B. /100wt ; iox pen. E. H. borauesoii, U. H. Illarckoro .— M. ;
WNxesck : H-T komnbroTep. uccnenoBanuid, 2013 .— 992 c.

3. Monexkynsiprast 6uonorust kietku [Teker] : B 3 1. T. 3 : [yueOnuk ans By3oB] / b. Ansoepre [u 1p.] ;
niep. ¢ anm. A. H. /IpsxoHoBo#, A. B. 1006w ; mox pen. E. C. lunosa [u np.] .— M. ; Wxesck : UH-T
KOMITbIOTEp. ucciegoBanuid, 2013 .— 1052 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1) Immunobiology, 5th edition (NCBI bookshelf). http://www.ncbi.nlm.nih.gov/books/NBK 10757/
2) Anmoszerunas Bukunenus. http://en.wikipedia.org

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

st wactu 3anstuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypea.
[TpuBeTcTBYyeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTUBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, MpOCITyImaBIINi Kypc, JODKEH C OIHOM CTOPOHBI, OBJANETh TEOPETHYESCKHM aIaparoM
KBAaHTOBOW XHMMHH, a C JAPYIOil CTOPOHBI, JOJDKEH HAYYHTHCS NPUMEHSTH IMOJYyYCHHBIC 3HAHUS Ha
MpakTHKe. YCHENIHOe OCBOCHUE Kypca TpeOyeT CaMOCTOATEeNFHON paboThl cTyneHta. B mporpamme
Kypca JUlsi CAaMOCTOSITENIbHOM PabOoThI CTYJICHTA HaJl TEMOH OTBOJUTCS MUHUMAJIBHOE BPEMSI.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— popaboTKy yueOHOTo Marepuarna,

— YTEHHE U KOHCIIEKTHPOBAHUE JIOTIOJIHUTEIBHOI JIUTEPATyPHI,

— MOZITOTOBKY OTBETOB HA BONPOCHI, IPETHA3HAYCHHBIX ISl CAMOCTOSATEIBHOTO N3YYCHHS,

— pelIeHHe 3a1a4, IPeAIaraeMbIX CTYJJCHTaM Ha CeMHHapax,

— MO/ITOTOBKY K 9K3aMEHY.

PykoBOACTBO W KOHTPOJIb CaMOCTOSITEIBHOM pPabOTBI CTyJIEHTa OCyLIeCTBIsieTcss B (opme
WHIMBUyalbHBIX KOHCYJbTammid. Iloka3arenem BiaJeHUS MarepualioM CIY)KUT YMEHHE pelIaTh
3amaun. Jlnst (OpMHPOBAaHUS YMEHHS INPUMEHSTH TEOPETHYECKUE 3HAHHMS HA MPAKTUKE CTYICHTY
HEOOXOAMMO pelIaTh Kak MOKHO Oosblie 3amad. [Ipu pemieHun 3aqa4 Kaxaoe JAeHCTBHE HE0OXOIUMO
apryMEHTHPOBATh, CChIIAsACh HA PACCMOTPEHHBIN paHee TEOPETUUCCKHN amapar.

OOBIYHO MPUACPKUBAIOTCS CICAYIOMIEH CXEMBbl: N3Y4YE€HHE MarepHaia MO KOHCIEKTYy B TOT )K€ JCHb,
yueOHOI ¥ HayYHOH JIUTepaType, MOJAr0TOBKA OTBETOB HA BOIIPOCHI, pemenue 3anad4 (1 gac).

BaxHO 10OWTHCS MOHMMaHUS M3y4aeMOro MaTepuasa, a He MeXaHW4YecKoro ero 3anomuHanus. [Ipu
3aTPYIHCHUU HW3Y4YCHHs OTICIBHBIX TEM, BOIPOCOB, CIEMyeT oOpamarbcs 3a KOHCYJIBTALMSMU K
NPETo/aBaTelio.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

Nnpo¢uJIb NOATOTOBKH: buounxenepus n 6uonHpopmaruka
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: J.B. Kympam, x-p 6uon. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B ICJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TMPOEKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOTo U MPo(ecCHOHaTBEHOTO
B3aUMOJCHCTBUS

VYK-4.1 CrocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MHCbMEHHON QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, IMHUChMEHHOTO TEpeBofla W PEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, cTarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pEe3yABTATHI
aKaJeMU4YecKoll W MpodecCHOHATbHON esITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHATIEHOTO B3aUMOJCHCTBUS

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaTeIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare nzyuenus aucuuIuinHbl «Kietounas 1 MoseKymnsapHas HMMYHOJIOTHS» 00y4aloIMNACs JOIKEH:

3HATb:




[l ¢yHnnameHTambHBIE OCHOBBI (PYHKIIMOHUPOBAHUSI HUMMYHHOM CHCTEMBI;
[J CcOBpeMEHHBIC YPOBEHb 3HAHUI U MPOOIEMbl UMMYHOJIOTHH;
[]  BO3MOXXHOCTH IPWJIOKEHUS MOTy4YEHHbIX 3HAHUI B MeIULUHE, (apMaKoIOTruy, ONOTEXHOIOTUH U
IPYTUX CMEXHBIX O0ACTSIX.
yMeTh:
[l ¢opmynupoBaTh U CTaBUTH 33/1a4y UCCIIEIOBAHHS U €€ MIOATAITHOTO BBIITOJIHEHUS,
[J BIaAeTh TEXHUKOH MOMCKA U aHalu3a HHPOpMaun, HaxoguMoi B IHTepHeTe;
[l mpeacTaBiIATh MOIYYEHHBIC Pe3yJIbTaThl HCCIEIOBAaHUH B YCTHOM M HaIAIHOM (hopme;
[l nenaTh NpaBUIIBHBIE BBIBOJBI U3 COITOCTABICHMSI PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;
[]  TOIB30BaThCS CBOMMH 3HAHUSMM IS pelleHus (yHAaMEHTalIbHBIX M NPUKIAJHBIX 3a7ad U
TEXHOJOTMYECKUX 3a/1a4.
BJIaJeTh:
[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[l HaBBIKAMH CaMOCTOSITEIbHON paboThI B 1abopatopuu u MHTEpHETE;
[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABICHHUS C TEOPETHUYCCKUMHU
JAHHBIMU;
[/ TIpakTHKON MCCIIEOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKIAIHBIX 33]1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Bo BpeMst TeKyIIero KOHTPOJIsl CTYACHT AOJKEH YMETh OTBETHTD Ha CIIEIYIOIINE BOIIPOCHL:
1) Jnst yero HyKHa UMMYHHAas cucrema?

2) PacmozHaBaHHE «41y>KOT0» — [IaBHBII NMPUHLHUII 3aITyCKa HMMYHHOT'O OTBETA.

3) Uro Takoe BpOXKIECHHBIN U aJanTUBHBIN (IPHOOPETECHHBII) UMMYHUTET.

4) Yto TaKoe KJIECTOYHbIN U TyMOPaJbHBIH IMMYHHTET.

5) HpI/IHL[I/IHBI pacrio3HaBaHUA B HpI/I06peTeHHOM HUMMYHUTCTC. «TYXKOC B KOHTCKCTC CBOCTO» H
«QHTHUI'CH-aHTUTCIIO».

6) VIMMyHHTET M DBOJIOLMS: Y KaKUX BHJOB €CThb BPOXICHHBIH, U Yy KaKUX €CTh NPUOOPETCHHBIN
UMMYHUTET?

7) Kakue rmaBHBIE MOJICKYIBI «UYXKOT0» PAaCIO3HAIOTCS Ha OaKTepusix?

8) Kak rmaBHBIE CHTHAIBI «4Yy>KOT0» PACIIO3HAIOTCS [TPU BUPYCHOM 3apaKeHUU?

9) I'naBHBIE TUITBI KJIETOK BPOXKICHHOTO HMMMYHHTETA.

10) I'maBHBIC 3¢ deKTOpHBIE MEXaHU3MBI BPOXKIEHHOTO HMMYHHTETA.

11) Cucrema KOMIUIEMEHTA.

JTUMQPOLUTOB.

12) Pa3Butue 1 0T00p HaMBHBIX TUM(OIUTOB B IEPBUYHBIX JTUMQPOUIHBIX OPraHaXx.
13) Monexynst MHCI. [Ipe3enTanust BHyTpUKJIETOUHBIX OeiKkoB T-kusiepam.

14) Monexynst MHCII. Ilpe3sentanus ¢pparmeHToB naroreHoB T-xemnmepam.

15) Kpocc-npezenTanus BHyTpukieTouHbIX aHTUreHOB Ha MHCII - MexaHu3M 3aIIUThI OT OMyXOJIEH U
HEKOTOPBIX HHPEKIHIA.

16) Urto tpebyetcst oT T-mumdonunTa 11l IPOXOXKACHUS MOJIOKUTEILHON U OTPUIIATEIBHOMN CETeKITHH.

17) CnocoObl TIOBBIIIEHUSI pa3HOOOpasusi B-kieTowHOro perenTopa Ha 0 WMMYHHOW CTaJluu
pa3Butus B-numdouuTos. B ueMm cyTh Kaxkaoro u3 crnoco6os?

18) Cnoco6b! moBBIIIEHHUS Pa3HOOOpa3ust B-kieTouHoro penenropa B polecce UMMYHHOTO oTBeTa. B
4eM CyTh Ka)KJOT0 U3 CIIOCO00B?

19) Kakvie KIeTKH U Ti€ OCYHIECTBISIOT 0TOOp BHICOKO adppuHHBIX B-KiteTok?

20) KaxoBa poib T-GoiamuKysipHBIX XeJINEepoB B TyMOPaIbHOM UMMYHHOM OTBETE?
21) XapaxTepHble MPU3HAKH EPBUYHOTO TYMOPAILHOTO HIMMYHHOTO OTBETA.

22) XapakTepHble MPU3HAKH BTOPUYHOTO T'YMOPATbHOTO HIMMYHHOTO OTBETA.

23) MMyHHAs TOJIEPAHTHOCTH IPH OEPEMEHHOCTH U €€ HapYIICHUSI.

24) I'pynmsl KpoBH, pe3yc-(hakTop U CBSI3aHHBIE C HUMU MPOOIIEMBI.

25) OrTopkeHUe TPAHCIUIAHTATOB M KaK ¢ HUM MO>KHO OOPOThCSI.

26) Ponb BUpYCOB B pa3BUTHH paka.

27) UmMyHHBIN HaA30p 32 37T0Ka4Y€CTBEHHBIMH OMyXOJISIMHU.

28) CriocoObI akTUBAIMK TPOTHBOOITYXOJIEBOTO HIMMYHHTETA.



29) Kakue MEXKIETOYHbIC B3aMMOJICHCTBHSI M CHHTE3 KAaKMX IUTOKWHOB CIIOCOOCTBYIOT CHHTE3Y
aJJIepruyecKuX aHTuren kiacca IgE.

30) O61as xapakTepuCcTUKa ayTOMMMYHHBIX OOJIe3HEN?

31) Kak xponunueckast ”HPEKIHS MPUBOAUT K XPOHUUIECKOMY BOCIHAICHUIO?

32) Knuanueckue nposiBIeHUs] © UMMYHOIIaTOI€HE3 PEBMaTOMIHOTO apTpuTa’?

33) Kak kineTku MMMYHHOW MaMSTH Y4acTBYIOT B MOAJCPKAHUM AJUIEPTHUYECKUX M ayTOMMMYHHBIX
poiieccoB?

34) JIns yero mpuMeEHSIOTCA UMMYHOAETIPECCAHTHI U KAKOBBI MEXaHU3MBI UX AeUcTBUA? OCIOKHEHUS
UMMYHOCYIIPECCUBHOM TEpariu

35) JleuebHoe MNPUMCHCHUC CTBOJIOBBIX KIICTOK B peFeHepaTHBHOﬁ MCIUIHHC: IPCANOCBUIKA U
BO3MOKHBIC UMMYHOJIOTUYECKHUE OCJIOXKXHCHU.

36) [Nouemy pebGeHKa HYKHO TIPUBUBATH 0 KAJICHIAPIO IPUBUBOK?

37) Kakue HexxenarenbHbie, HO JIOMYCTHUMBIE PEaKIUK MOTYT OBITh Ha IPUBHUBKY?
38) AOcoNIOTHBIE MPOTHUBOITOKA3aHHS K TPOBEJICHUIO TIPUBUBKH.

39) Ilpenmy1iecTBa COBPEMEHHBIX BaKIUH.

40) Kak reHeTHY€CKHi HOKAyT MO3BOJISET BBISICHATH MEXaHU3Mbl IMMYHUTETA?

41) TIlouemy TmpOsIBICHHS TEPBUYHBIX HMMMYHOAE(UIIMTOB TIOMOTAIOT MOHATH MEXAHU3MBbI
UMMyHUTeTa?

42) Uto Takoe reHHas Tepamusi W IOYEMY €CTh HaJeXJa C €€ IOMOIIbI0 BBUICYUTH B OyaylIeM
HEKOTOpBbI€ 00JI€3HH, CBA3aHHbIE C 1e(EeKTaMU UIMMYHHON CHCTEMBI?

Bo Bpemst 3aHATHI MOTYT IPOXOANUTH MHTEPAKTUBHBIC OOCYKAEHUS B yaTax Kypca, 4To OyJeT sSBIAThHCS
JOMallHUM 337aHueM. BO3MOXXKHO BBINOIHEHHE MAaTEHTHOTO IOHWCKA B KA4ECTBE CaMOCTOSITENIBHON
3aauy. YCIEIIHOE BBINOJHEHUE BCEX 3aJlaHUM 10 Kypcy U BBIIOJIHEHUE KOHTPOJIBHBIX CPE30B 3HAHUM
JTAET MPEUMYILECTBO Ha 3K3aMEHE.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1) Jlns yero Hy>kHa UMMYyHHas cuctema’?

2) PacnozHaBaHuE «4y’KOT0» — IVIaBHBIM MPUHINI 3aITyCKa IMMYHHOTO OTBETA.
3) Uro Takoe BpOXKICHHBIN U aanTUBHBIN (IPHOOPETEHHBII) UMMYHUTET.

4) Yro Taxkoe KJIETOUHBIN U TyMOpPaIbHbBII UMMYHHUTET.

5) IlpuHIMIBl pacmo3HaBaHUS BO BPOKJCHHOM HMMYHHUTETE: «MHKPOOHOE 4YyXKO€» U «OTCYTCTBHE
CBOETOM.

6) HpI/IHI_[I/IHBI pacrio3HaBaHUA B HpI/I06peTCHHOM HUMMYHUTCTC. «TYXKOC B KOHTCKCTC CBOCTO» H
«QHTHUI'CH-aHTUTCIIO».

7) VIMMyHHTET W 3BOJIONMS: Y KaKHUX BUJIOB €CTh BPOXJICHHBIH, H y KaKHX €CTh IMpUOOpETEHHBIN
UMMYHUTET?

8) Kakue riaBHbIe MOJIEKYIBI «1Y>KOT0» PACIIO3HAIOTCS Ha OAKTEPHSIX?
9) Kak maBHBIE CUTHAIIBI «4Y>KOTO» PACIIO3HAIOTCS PH BUPYCHOM 3apayKeHUN?

10) Kak cucremoii BpOXKIACHHOTO WMMYHHTETa pEIIAeTCs OJHA W3 OCHOBHBIX MpPOOJIeM
HMMYHOJIOTHYECKOTO PpACIO3HABaHUs: y3HAaTh OTPOMHOE YHWCIO MOTEHIHMAJIbHBIX IaTOTEHOB C
MIOMOIIBIO OTPAaHMYEHHOTO YUCIIa UMMYHHBIX PEIeTITOPOB?

11)  Toll-momoGHBIE peenTops! M MPUHIMIIEI Epelady CUTHAIA, AKTUBUPYIOIIET0 UMMYHHBIH OTBET.
12) I'maBHBIE TUIIBI KJIETOK BPOXKICHHOTO MMMYHHTETA.

13) I'maBHBIC 3pPEeKTOPHBIC MEXaHU3MBI BPOXKJICHHOTO UIMMYHHUTETA.

14) CucreMa KOMIUJIEMEHTA.

15) MoxeT JIi BBDKUTh OPTaHU3M, Y KOTOPOTO paboTaeT TONBKO BPOXKIACHHBI UMMYHUTET?

16) Yto Takoe abIOBAaHTHI U KaK OHU CBA3AaHBI C BPOXKIEHHBIM UMMYHHUTETOM?

17) [TpuBenuTe mpuMepsl U3MEHEHHS MOBEPXHOCTH MATOT€HA JUIS «YCKOJIB3aHHS» OT MMMYHHBIX
peaKkuuii.

18)  IlpuBemure mpuMepbl MEXaHHW3MOB 3AILUTHl MUKOOAKTEpH TyOepKyne3a OT pa3pyLIUTEIbHOIO
JeiicTBUs (harommToB.

19) KakoBa kmuHHYECKasi KAPTHHA CUHIpOMa NMpHoOpeTeHHOro nMMyHoaeurra —CI11/{a?



20) KaxoBa crpareruss UMMYHHOU 3Ba3uH BUpyca nMMyHoaeduura - BUY?
21)  OmmuuTenbHBIE YePThl TPUOOPETEHHOTO UIMMYHHUTETA.

22) Kak cBsi3aHBI KOJIMYECTBO I'€HOB B TI'€HOME M HEOOXOIUMOCTh KJIOHAJIBHOM CEIICKIIMH
JTUMQPOLUTOB.

23) Pa3Buthe u 0TOOp HAMBHBIX TUM(OIUTOB B MIEPBUYHBIX TUMPOUIHBIX OpraHax.
24)  Monexynst MHCI. [Ipe3enTanyns BHyTPUKIETOYHBIX OenKkoB T-kusuiepam.
25)  Monexynst MHCII. Ilpe3enrtanus ¢pparMeHToB naroreHoB T-xemnmnepam.

26) Kpocc-npesenranus BHyTpukieTounbix aHTureHoB Ha MHCII - MexaHu3M 3amuTsl OT OIryXonen
1 HEKOTOPHIX MH(EKITHIA.

27) Uro tpebyercss or T-mumdonuTta Aisi TPOXOKICHUS TOJOKUTEIFHOW W OTPHUIATEILHOM
CEJIEKLINN.

28) Kakwue curnansl TpeOyrOTCs U1 OJHOLUEHHON akTUBauM T-iumdonnra.
29) TunuuyHas KUHETHKA pa3BUTUs T-KiIeTouyHoro oTBeTa. KieTku namsity.

30) U3 kakoro BemecTBa ¥ KaK yCTPOCHBI MOJICKYJIbl aHTUTEI?

31) OcHoBHBIE KJIaCChl HMMYHOITIOOYJIMHOB Y€JIOBEKA, UX OCHOBHbIE (DyHKIIHH.

32) UYro Takoe aHTHreHHbldl snuron? C KaKMMM Y4acTKaMH MOJIEKYJIBl MMMYHOIIOOYJIMHA OH
B3auMoJieiicTByeT? CKOJIBKO SMTUTOMOB MOXKET OBITh Y aHTUT'eHA?

33) OcHOBHBIC MEXaHU3MBI ICUCTBUS aHTUTEI.

34) Crioco0bl MOBBILICHHUS pa3HOOOpasusi B-kieTouHOro pernentopa Ha JO MMMYHHOH CTaauu
pa3Butus B-numdouuTos. B ueMm cyTh Kaxkaoro u3 crnoco6os?

35) CnocoOsbl noBbIIICHUS pa3HO00pa3ust B-kieTouHoro penenTtopa B Mpouecce IMMYHHOTO OTBETA.
B 4em cyThb Ka)ka0ro u3 crnoco6os?

36) Kakwue kneTku 1 171e OCYIIECTBISIFOT 0TOOP BhICOKO adpuHHBIX B-KiteTok?

37) Kakosa ponb T-QoiuKyISIpHBIX XEIMepoB B TYMOPaIbHOM UMMYHHOM OTBETE?
38) XapakrepHble MPU3HAKH IEPBUYHOIO TYMOPAJIHLHOTO MUMMYHHOTO OTBETA.

39) XapakrepHble MPU3HAKH BTOPUYHOTO TYMOPAJILHOTO KMMYHHOTO OTBETA.

40) IenTpanbHast 1 iepudeprdecKasi HIMMyHHAsI TOJIEPAHTHOCTb.

41) IlpeseHTanusi aHTUT€HOB M YHUUTOXKEHUE ayTOPEAKTUBHBIX T-KJIETOK B TUMYCE.
42) Perynaropuble T-kJIeTKH - pa3BUTHE U U3BECTHBIE CBOICTRA.

43) HMMyHONIpHUBUIIETHPOBAaHHbIE OpTraHbl. UMMyHOCYIIpECCUBHOE MUKPOOKPYKEHHE.
44) VIMMyHHas TOJEPAHTHOCTbH MTPH OEPEMEHHOCTH U €€ HapyIICHHUS.

45) TI'pynmsl KpoBH, pe3yc-(hakTop U CBA3aHHBIC C HUMU MPOOJIEMBI.

46) OrTOopKkeHHE TPAHCIUIAHTATOB M KaK C HUM MOXKHO OOPOTHCSL.

47) Ponp BUpYCOB B pa3BUTHH paka.

48) HMMyHHBIH HAA30p 32 3I0KAUE€CTBEHHBIMH OITyXOJSMHU.

49) CnocoObl akTUBAIMH TPOTHBOOITYXOJIEBOI0O HIMMYHHTETA.

50) Kakne MexKieToYHble B3aUMOJICHCTBUS U CUHTE3 KaKHX IUTOKUHOB CIOCOOCTBYIOT CHHTE3Y
aJJIepruuecKux aHTuren kiacca IgE.

51) OOmas xapakTepucTUKa ayTOUMMYHHBIX O0Jie3Hen?

52) Kak xponnueckast HH()EKIH TPUBOIUT K XPOHUUECKOMY BOCHAJICHUIO?

53) Knunuueckue NposBICHUS U MMMYHOIIATOT€HE3 PEBMATOMIHOTO apTpuTa’?

54)  Kak KJIeTKH UMMYHHOU MaMATH Y4acTBYIOT B MOJACPKAHUM AJUIEPTHUECKUX U ayTOMMMYHHBIX
po1iieccoB?

55) Ilpumepsl KOMIIOHEHTOB BaKIIMH, UCIIOJIL3YEMBbIX JJIsl TPOQHIAKTHKH OOJe3HEH UeioBeKa.

56) MexaHnu3Mbl AEHCTBUS CTICIU(PUIESCKUX U TOJUBAJICHTHBIX IIPENapaToB UMMYHOIIIOOYIHHOB.

57) Bo3MoxxHOCTH, IpeUMMyIIECTBA U HEAOCTAaTKM HOBOIO IOAXONA K «TAPrETHOM Teparmuu»
MOHOKJIOHAJIbHBIMH aHTHTEIaMU ?

58) MexaHU3MBI JEHCTBUS IIMTOKWHOBOM M aHTUIIUTOKUHOBOW Teparvun’?

59) Jis 4yero NpPUMEHSIOTCS HMMMYHOACIPECCAHTHI M KAakKOBbl MEXaHHW3Mbl HX JeicTBus?
Oci10’)kHEHUs: UMMYHOCYIIPECCUBHOM Tepanuu

60) JleuebHOE NPUMEHEHUE CTBOJIOBBIX KJIETOK B PETCHEPATHMBHOW MEIUIMHE: NMPEINOCBUIKH U
BO3MOKHBIE IMMYHOJIOTHUECKHE OCTIOAKHEHMUS.

61) Ilouemy pebGeHKa HYKHO IPUBUBATD MO KaJCHAAPIO TPUBUBOK?

62) Kakue HexxenarenpHbIe, HO IOMYCTHUMBIE PEAKIIUN MOTYT OBITh Ha IPUBHUBKY?
63)  AOCONIOTHBIE MPOTUBOIIOKA3aHMsI K IPOBEACHUIO IPUBUBKH.

64) IlpeumymecTBa COBpeMEHHBIX BaKIIMH.



65) Bocnanenwue. Onpenenenue. Buennue n BHyTpeHHHE PU3HAKT
66) Craguu pa3BUTHS BOCTIAIUTENBHON peakiui. Buabl BocnaneHus
67) Kak renernueckuil HOKayT MO3BOJSET BRISICHITh MEXaHU3Mbl IMMYHHUTETA?

68) [Touemy mnposiBICHHUS TNEPBUYHBIX HMMYHOAS(GHUIHUTOB IIOMOTAIOT IOHATH MEXaHU3MBI
UMMyHUTETa?
69) Uro Takoe reHHasl Tepanus W MOYEMy €CTh HAJEKAa C €€ MOMOLIbIO BBUICUHUTH B OyayLIeM

HEKOTOpbIe 00JI€3HHU, CBA3aHHbIE C 1e(PEeKTaMU UIMMYHHON CHCTEMBI?
70) Tlouemy moka He yaaercs co3narb BakuuHy nporus BUY/CITJL?
71) Tlouemy moka He yaaeTcsi co3JaTh BaKIMHY POTUB TyOepKye3a?

[TpumMeps! OUIETOB HA DK3aMEHE:
Buner Nel
Knaccuduxkanus kj1eToxk MIMMYHHOH CHCTEMBI

Buner No2
MornekynsipHble OCHOBBI KOCTHMYJISIIIAA

Buer Ne3
Penentopbl BpoXkKIEHHOTO IMMYHHTETA

buner Ne4
@uioreHe3 UMMYHHON CUCTEMBI

Kpurepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABIISIETCSI  CTYACHTY, I[TOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IYOOKHE 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) -  BBICTAaBISIETCS  CTYHACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopouio (7 6ayuIoB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJy4YECHHBIC 3HAHHWSA Ha NPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTephall, TPAMOTHO H
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa NPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.
Onenka xopomo (5 0aiIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH IOJy4YEHHbIC 3HAHUS Ha INPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.
OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarolnlemy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jeslaMH y4eOHOW MporpaMmbl, HEOOXOANMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OueHKa HEYJIOBJIECTBOPUTEINILHO (2 Oaiia) - BHICTABIISICTCS CTYJCHTY, KOTOPBII He 3HaeT OoJbliIeil yacTu
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

Ouenka HeynoBieTBOpuTenbHO (1 0Gayur) - BBICTABISETCS CTYACHTY, KOTOPBHIH HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

[lpu mpoBeneHnu sK3aMeHa oOyuaromemycs: npenocrasisercss 30 MHHYT Ha TOArotoBky. Ompoc
oOyuaroIerocs o Ouiery He JOJKEH MPEBBIIIaTh OJHOTO ACTPOHOMHUYECKOTO Yaca.



