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1. MEPEYEHDB COKPAIEHWI, UCITOJIL3YEMBIX B TEKCTE PABOYEN TPOTPAMMBI
JTACIATLITAHBI (MOYJIST)

1. OIIOII — ocHoBHas npodeccruoHaabHas 00pa3oBaTelIbHAs MPOrpaMma

2. YK — yHuBepcaabHask KOMIIETCHIIUS

3. OIIK — o6menpodeccronanbHass KOMIETSHITUS

4. T1K — npodeccronanbHast KOMIETEHIUS

5. 3.e. —3a4yeTHas eUHUIIA

6. ®I'OC BO — denepanbHblil rocyJapCTBEHHBII 00pa30BaTeNbHbIA CTAaHIAPT BBICIIETO
00pazoBaHMs

7. PIIJ1 — pabouas mporpamma J1CHUIIIMHbBI

8. ®OC — (hoHJ OTLICHOUHBIX CPEACTB

9. CP — camocTosTenpHas padora

2. OCHOBHAS XAPAKTEPUCTUKA JUCHUIIVIMHbBI (MOAYJIA)

Henp muctuuimesl (MOTYIIS):

- ¢opMupOBaHUE YIIYOJICHHBIX 3HAHUN O MOJICKYJISIPHOM CTPOCHHH
AHTUTCHPACIIO3HAIONIUX PELENTOPHBIX CTPYKTYP BPOKIACHHOIO U aJallTUBHOTO
MMMYHHUTETA; MOJICKYJISIPHBIX MEXaHU3MaX PEleIIIMy aHTUTeHA; CIToco0ax
BHYTPHUKJICTOUHOH TTepeauu HH(OOPMAIIMK OT IMMOBEPXHOCTHOTO PEIENTOPa B SJIPO KICTKH;
F€HETUYECKHU JETCPMUHUPYEMOTI0 OTBETA AKTUBUPOBAHHOM KJIETKM HAa aKTUBUPYIOIIUE U
MHTUOUPYIOIIUE MOJIEKYJISIPHBIE CUTHAJIBI, MEXaHU3MaX PEKOMOMHAIIUHN 3apOIbIIIEBBIX
IrE€HOB, 00€CTICYMBAIOIINX CO3PEBAHNUE (PYHKIIMOHAIBHO PA3JIMUHBIX CYyOMOMyIsSIIAiA
MMMYHOKOMIIETEHTHBIX KJIETOK; ITATOKUHOBOM CETH U MeXxaHu3Max ee 3p(HEeKTOpHOTo U
PEryJIATOPHOTO JEUCTBUS, MEXaHU3MaX PELUPKYIISIUN KIETOK B OpraHU3Me U UX
B3aMMO/JICUCTBUU; MEXaHU3MAaX PETYJISIUN (YHKIIUN CTBOJIOBBIX KJIETOK-
MPEIIECTBEHHUKOB, JAIOIINX HAYAJIO KJIETKaM CUCTEMbl UMMYHUTETA U Jp.

3a/1auy JUCIHUILUIMHBI (MOIYJIS):

- yrIyOJIeHHOE HM3YYEeHHE MOJIEKYISIPHBIX MEXaHH3MOB UMMYHHOTO OTBETa KaK
nporecca GopMUPOBAHUS 3aNTUTHBIX PEAKIINN OpraHW3Ma Ha aHTUTEHBI HHPEKIIMOHHOMN 1
HEeMH()EKITMOHHOM MPUPOJIBI K 0OCCTICUNBAIONITUX TEHETUYECKYIO IIEJIOCTHOCTh BHJIOB B
(dunorenese u cyxamux GakTopoM CTaOMILHOCTH OHTOTEHE3a, a Takke (popmMupoBaHue
byHIaMEHTAIBHOTO OMOJIOTHYECKOTO 00pa30BaHUs B COOTBETCTBUM C TPEOOBAHUSIMH,
MPEABSIBISIEMBIMH K BBICIIIUM YY€OHBIM 3aBEICHHUSIM OMOJIOTUYECKOTO TTPOduIs;

- W3Yy4YeHHUE BOMPOCOB MOJIEKYJISIPHO-KJIETOUHBIX HapyIIeHUH (PyHKIINI UMMYHHON
CUCTEMBI 1 00 nX HOpManu3aruu. O03aTENBHBIM AJIEMEHTOM MAaruCTEPCKON POrpaMMbl
SBJISICTCS BIIAJICHUE 00YYaIONUMUCS METOaMH MUCTIOJIb30BaHUS MOJICTTEHBIX CUCTEM IS
PEIICHUS aKTyaJIbHBIX MPOOJIEM UMMYHOJIOTHH, CO3/IA€T JIOTUYECKYIO CBSI3b MEKITY
JTUCITUTITMHAMM C TIEJTbIO BRIPAOOTKH HABBIKOB HAYYHO-HUCCIIEA0BATEIIBCKOTO MBIIIJICHUS;

- (bopmupoBaHHE Y 00YJArOITUXCSI METOAUYCCKUX TOIX0I0B, UCTIOJIBb3YEMBIX B
COBPEMECHHOM MMMYHOJIOTHH JIJIS PEIICHHS IPOOJIeM MOJICKYJISIPHON OMOJIOTHH,
MEUITMHBI ¥ BETEPUHAPUH, a TAKXKE U3YUCHHE TOCTHKCHHUH B JTAHHBIX 00J1acCTsIX.



3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 110 JUCHUIIVIMHE (MOAYJI1O),

COOTHECEHHBIE C INTAHUPYEMBIMHU PE3YJIbTATAMHU OCBOEHUSA
OBPA30OBATEJIbHOH ITPOI'PAMMBI

[Inanupyemsblie

pE3YJIbTAThI

o0ydyeHust 1O

HHIUKaTOpaMu JOCTHUXKCHUA KOMHCTCHHHﬁZ

JUCHUITIIINHE

(MOZynI0), COOTHECEHHBIE C

Ne Koa 1 HauMeHoBanue Koa u HanMeHOBaHUE HHAMKATOPA PesyianTaThi 06yeHHMS! 0 AHCHHILTHHE
n/n KOMIIeTeH M nocruxenus komnerenunu (MAK) ¥ ¥ 1
OIIK-2.1. 3Haer: TeopeTHUYECKHE
OCHOBEI, TpaauLIMOHHBIE u | 3Hath METOJMYECKHE OCHOBBI IJIAHUPOBAHUS
COBPEMEHHbBIE MeTOpl | 3KCIEPUMEHTOB B HAYYHBIX UCCIICIOBAHUSX,
UCCIIEJOBAHUA B COOTBETCTBHU C KacCarIMUXCsl MOJICKYJISIPHBIX U KJICTOYHBIX
HANPABJICHHOCTBIO  (pOQHIIeM) MEXaHU3MOB ()OPMHUPOBAHUS HIMMYHHOTO
MPOTPaMMbI MATUCTPATYPHI; OTBETA
OILIK-2 c 5 YMeTh: HCOIB30BATh COBPEMEHHYO
- - noco0eH .
anrnaparypy JJjisi IPOBEJCHUsI UCCIIEIOBAHUIN
TBOPHECKH HENOILIORATE B | OTK-2.2. Vmeer:  TBOpUueCKH |y MOJICKYJISIPHOM H KJIETOYHOM YPOBHSIX:
npodecCHOHaNbHOM HCIIONIb30BATh CIlelUaTbHbBIE
eATENBHOCTH SHAHHS LIUTOMETP, almaparypa Ajisi y IpOBEACHUs
H TEOPETHYECKUE U TPAKTUICCKHUEC asHUEbIX BapuarTos TP, UDA 1 1p., &
5 (byHIaMEHTaIBHBIX M| spapps 18 (OpMHpOBAHHS p p , p-
MPUKIATHBIX Pa3NCNOB | yoBEIX peLHeHI/Iﬁ IyTeM TaKXK€ BBIYHCIIUTCIBHBIC KOMIIJICKCHI.
JWMCIMIUIAHGL  (MORNIeH), | yyrerparun Pa3IMYIHBIX
ONPCACIAIOMMX METOIMYECKHX MTOIXOJOB;
HAnpaBJeHHOCTh
MPOrPaMMbI MAaruCTPaTyphI
OIIK-2.3. Biajeer: HaBbIKOM Braners: sxcriepuMeHTaTbHBIMU METOIaMHU
KPUTHHUECKOTO aHan3a 1 WCCIIEJIOBAHMUS MOJIEKYJISIPHBIX U KIETOYHBIX
m61/1p01<oro COOBITHI B IPOIIECCE UMMYHHOTO OTBETA,
00CYXIeHUsI PeIaraeMbIX
YA pei METOJIaMU MOJEJIMPOBAHUS PA3IUYHBIX
PCIICHUH. MMMYHOJIOTHYECKUX ()EHOMEHOB C
KCIOJIb30BAHUEM COBPEMEHHOM amnmnaparypbl
Ne KO[I U HAUMCHOBAaHHUE KO}I 1 HAUMECHOBAHUE HHAUKATOPa Pe3vaLTaThl 06VYe s 0 THCIHILIHHE
n/n KOMITIeTEHIIUH noctuxenusi komnerenunu (MAK) Yy y JHCIL
IIK-2 CnocoGen TBOpUECKH M 1-15x., 3HaTh 9KONIOrMUECKOE
HCHOJIB30BATh  3HAHUS W | 38KOHOAATeIbcTBO PD, HOpMATHUBHO-
METOI0JIOTHIO METOANYECKHE MaTepHabl IO OXpaHe
(dyHIaMeHTaIBHbBIX " OKpY KaroLEeH Cpesibl U
MPUKIIAJHBIX paznenoB paloOHaJIbHOMY HCIIOJIb30BAHHUIO 3HaTh MCTOJ0JIOTUIO TCOPETUUYCCKUX,
MOIICKYJIAPHOH  GHoOOrHH U TIPUPOJIHLIX PECYPCOB; OCHOBBL | qyyHiaMeHTaNBHBIX Pa3/ie]oB IMMYHOIIOTHH,
Guodusna, MpUMEHATH | MPMPOJOOXPAHHLIX GHOTEXHOIOTHH; METOAUYECKHE IPUEMBI UCCIIEN0BAHUS
3. OCHOBHBIE METOJIbI METOAbI IIPOBEACHUS SKOJIOTUIECCKOT0 p
MOJIEKYJIPHOIA GuoNTOrHy, | MOHHTOPHHTA; METOBI BLIICNICHHS, MEXaHU3MOB (POPMUPOBAHHUSI HMMyHHf)FO
MMMYyHOJIOTUH, — OMO(U3UKH, WACHTH()UKAIIMH, XPaHEHUS U OTBETA IJId €ro HeJICHAIlpPaBJICHHOU
OMOXUMHUU B Hay4HBIX PasMHOXCHHS MUKPOOPTraHU3MOB; perHﬂHI/IH

HCCIIEOBAHMAX, CIIOCOOEH K
pa3paboTKe W MPUMEHEHHIO
MPUPOJI0OXPAHHBIX

JKOJIOTHYECKMX  TEXHOJIOTHIA,

METObI MOJIEKYJIAPHO-
61OJIOrNUECKOTO CKPHUHHUHTA KYJIBTYP
MHKPOOPTaHU3MOB




KOHTPOJIIO 6e301acHOCTH W-2 ., Ucnons3oBaTh METOIBI YMeTh: IeTeHAPaBICHHO MPUMCHSATD
HOIIpEnapaToB MOJIEKYJIIpHOH GHoJIorHy, MMMYHOJIOTHYECKHE METOIBI

MMMYHOJIOTUH, OHO(H3HKH, o o
OMOXMMHH, IPUMEHSTH COBPEMEHHBIE IKCICPUMCHTATEHOH (byHﬂaMeHTaﬂLHOH

HHPOPMALIMOHHBIC TEXHOJIOTHH U MMMYHOJIOTHH C ICJIbIO PCIICHMSA
CIeHaTU3NPOBAHHbBIC IPOTPAMMBI TEOPETHUECKHX TTPOOIIEM.

JUTSL TPOBEACHHUS
OMOMH()OPMAIIMOHHOTO aHATN3a
JaHHBIX, (HOPMHPOBATH OTUETHYIO
JOKYMEHTALHIO B COOTBETCTBHH C
TpeGOBaHHUAMHU IKOJIIOTHUECKHX

HOpPMAaTHUBOB
U1-3nk-2 Brianets metononorueit Bnaiets MeTOaME MOJIEKYJISIPHOM
HIPOBCACHIL HayHHO™ OMoJI0ruy, OMOXMMHUHM UMMYHOJIOTHH IS
HCCICOI0BATCIIBCKUX pa60T B 06J'IaCTI/I 2 yH 'H
MOJIEKYJIIPHOH OHOJIOTHHU U AcTalin3aliluyu MCXaHN3MOB UMMYHHOI'O
Onopu3NKH OTBETA

4. MECTO JUCHUILIUHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

Hucuurummna «[IpukiagHas UMMYHOJIOTHSI» OTHOCUTCS K BapHAaTHBHOM YacTh y4eOHOrO IUTaHa
OIIOIT no nanpasnenuto nmoarorosku 06.04.01- buonorus (ypoBeHb Marmcrparypa) i OCBaMBaCTCS:
- 1o oyHoU (hopme oOyuenus B 1 cemectpe;
- 110 OYHO-3209HOH popMme 00yUdeHHS B 2 CEMECTPE;
5. OFBEM JUCIHHUIIVIMHBI MOAYJIs)

OO6mwmit 00BeM AUCIUTUTMHBI (MOIYJIS1) COCTABIAET 4 3a4eTHBIX equHuUIIb], 144 yacoB

Ounas ¢popma 00yueHus

Ounast hopma 00yIeHUsI

Bup yueOHoit paboThI Bcero, gac. ceMecTp
1 2 3 4
O01Mii 00beM AUCIHHUIITHHBI 144 144 - - -
KonrakTHas padora: 66,65 66,65 - - -
JIEKIIUHA 10 10 - - -
3aHSTHs CEMHHAPCKOTO THIA, B TOM YHCIIE: 54 54 - - -
MPaKTHUECKHUE 3aHATHS, BKIIOYAs KOJJIOKBUYMBI 36 36 - - -
nabopaTopHBIE 3aHATH 18 18 - - -
JIpyTHE BUIBI KOHTAKTHOH pabOoThI 2,65 2,65 - - -
CamocTosiTeIbHAsE patoTa 00yYaAKIHXCS: 68,35 68,35 - - -
U3yUEHHUE TEOPETHUECKOro Kypca 44 44 - - -
BHINTOJTHEHUE noMamnHux 3ananuii (PI'P, pemenne 3ana4, pedepar, 20,35 20,35 - - -

Jcce U Ipyroe)

MOATOTOBKA KypcOBOH paboTHI - - - - -

JpyTue BUJIbl CAMOCTOSATENBHON PaboThI 4 4 - - -
IIpomexxyTouHasi aTTecTALNA: - R
3a4eT - - - - R

3a4eT C OLIEHKOM - - - - _

JK3aMEH 9 9 - - -

APYrue BUAbI npomemyTquof/i aTTeCTaluu - - - - -

OuHo-3204Hast popma o0yueHunst




Ouno-3aounas popma oOydeHus
Bup yaeOHoit paboTh Bcero, gac. ceMecTp
1 2 3
OO01uii 00beM TUCIHILIHHBI 144 - 144
KonTakTHas pagora: 38,65 - 38,65
JIEKIIUHA 10 - 10
3aHATHS CEMUHAPCKOrO TUIIA, B TOM YHCIIE: 26 - 26
MIPAKTUUECKHE 3aHITHUS, BKIIOYAs! KOJUIOKBUYMBI 14 -- 14
71a00paTOPHBIC 3aHATHS 12 - 12
JIPyTHe BUABI KOHTAKTHOH pabOThI 2,65 - 2,65
CamocrosiTesibHasi pab0oTa 00y4YalOLUXCS 96,35 96,35
H3y4CHHE TEOPETUYECKOro Kypca 50 - 50
BBINIONTHEHUE AoMattHux 3ananuii (PT'P, penienue 3anad4, pedepar, 40 - 40
3cce U ApYyroe)
MOJTOTOBKA KYpCOBOH pabOTHI - - - -
JIpyTHe BUIBI CAMOCTOSTENIbHON paboThI 6,35 6,35
ITpomeKyTOUHASI ATTECTALMS:
3ayer - - - -
3a4eT C OLICHKOU - - - -
9K3aMeH 9 9
JPYTHE BUIBI IPOMEKYTOUHO aTTecTauu - - - -
5. COAEP) KAHUE JUCHUIIJIMHBI (MOAYJIA)
Pazgenn! nucuumiaHbl (MOaYJIfA):
Ounas ¢popma o0yueHust
OuHnas ¢opma 00ydeHus
N 3aHaTHS CEMHHAPCKOrO TUIA, Yac.
pamena HaumenoBanmue pasaena Jlexuun, S CP, NIAK
qac. — JlabopaTopHbie | yac.
KOJUIOKBUYMBI ausT
CTBOJIOBBIE KPOBETBOPHBIE
1. kietku (CKK) u perymsanus 1 - 2 8 OIIK-2;
ux QyHKIHI 1IK-2
MopenupoBanue
HMMYHOJIOTHYCCKUX
5 npoueccoB. JINHeHHbIE U 16 9 8 OIK-2-
0e3MHUKpOOHbIE JKMBOTHBIE U K2
HUX HUCIIOJIb30BAHUC B
HUMMYHOJIOTHH.
3. AHTHTEHBI U UX CBOMCTBA 1 8 2 8 OIIK-2;
[1K-2
Penenropsl pacno3HaBaHus
YyEPOJAHOCTH CEHCOPAMH
BPOXICHHOTO U
aJanTUBHOIO UMMYHHUTETA
4, WX POJTb B TIOJICPKAHUHT 2 2 8 OIIK-2;
TEHETHYECKOTO FOMEocTas3a TK-2
V (D) J — pexomOuHaIwst
TeHOB U (OpMHUpPOBAHHE
AHTUT'CHPACIIO3HAIOLICTO




penepryapa T- u B-
TUMQOIUTOB.
BnyTpukneTounsie
CUTHAJIbHBIC IyTU U
5. MEXaHU3MBbI aKTUBALIIU 2 2 8 OIIK-2;
KJIETOK CHCTEMBI 1K-2
UMMYHUTETa
CyOmonymsuoHHas
6. OpraHu3alMs CUCTEMBI 4 8 OIK-2;
UMMYHUTETA IK-2
WUTOKHUHBI ¥ [IMTOKUHOBAsI
7. Iyro TIMTOKHHOBA 2 12 2 8 OIIK-2:
ceTh K2
KoHntposs u perynanus
8. HMMYHHOT0 oTBeTa. Posb 2 2 12.35 OTIK-2;
BPOKJICHHOI'O UMMYHUTETA. 1K-2
Hroro: 10 36 18 6835
OuHo-3a204Has1 popma 00y4eHHs
OuHo-3204Has opMa 00yUeHUs
3ansaTus CEeMHMHAPCKOro Tuia, 4ac.
Ne HaumenoBanmue pa3zjiena HIAK
pasaena P Jlexuun, IpakTuueckue a6 CP,
gac. S — adopaTopHble | yac.
3aHATHUSA
KOJIJIOKBUYMBI
CTBOJIOBBIE KPOBETBOPHBIE
1 knetkn (CKK) u perymsinus 2 - 12 —
ux QyHKIUH K2
MoaenupoBaHue
MMMYHOJIOTHYECKIX
npoueccoB. JInHeWHbIE U OIIK-2;
2. 4 2 12
0e3MHUKPOOHBIC HKUBOTHBIC U IK-2
WX UCTIOJIF30BaHUE B
UMMYHOIIOTHH.
3. AHTUTEHBI U KX CBOMCTBA 4 2 12 OIlK-2;
IK-2
Penentopsl pacno3HaBaHus
qy>KEPOTHOCTH CEHCOpPaMU
BPOXKJICHHOTO H
aJanTUBHOTO UMMYHHUTETA
UX pOJib B NOJACPKAHUU
4. T€HETHUYECKOT0 TOMEOCTa3a 2 2 4 12 OIIK-2;
V (D) J — pexomOuHaI st TK-2
TeHOB U (hOPMHUPOBAHUE
AHTUTCHPACITO3HAIOIIETO
penepryapa T- u B-
TUMQOIUTOB.




BuyTpukieTouHbie
CUTHAJIbHBIC IyTH U

MMMYHHUTETA HUX

ot 1, MAIT).

cyonomymsmusmu B- (B1, MzB) u T-knetok (NK-T u y6T-

5. MEXaHU3MBI aKTHBAILHH 2 12 OIIK-2:
KJIETOK CHCTEMBI IK-2
MMMYHUTETA
CyOmonymsuonHas
6. OpraHu3anus CUCTEMbI 4 12 OIIK-2;
HMMYHUTETA TK-2
WTOKWHBI M ITNTOKWHOBAS
7. ! I 2 4 12 OTIK-2:
CEThb K2
KoHntposs u perymsanus
8. HMMYHHOT0 OTBeTa. Ponb 2 12.35 OIK-2;
BpPOXXJICHHOT'O UMMYHHUTETA. TK-2
Uroro: 10 14 12 96,35
JleKIMOHHBIE 3aHATHA
HanmeHoBaHue O0bem, yac.
aszaejia
pasn Tema Jexkuun
JUCHHUITINHBI
(Monyas) 0YHO 0*IHO~ 3204HO
Y 3204HO
CTBONOBEIE Pa3fIOBI/I,Z[HOCTI/I CKK, ux obpazoBaHue, TOKaTHU3aIus,
KPOBETBOHBIE C%)Eng runous-aJpeHaioBas CHCTeMa U MUTPAIUs
1 xrerku (CKK) u . OpMI/IpOBaH]I:Ie KJII<CTOK MHUEJIONTHOTO Psiia U 1 5 i
peryJIIHs HX NpeAIIeCTBeHHUKOB T-11. oUHg;{oIJ(IL Y MOJIETTUPOBAHUE
e (byHKIHI .
MoaenupoBaHue
MMMYHOJIOTHYECK
X IPOLECCOB.
) JInaenHbIe N N -
' 0e3MHUKPOOHBIC - - -
PKUBOTHEBIC U UX
HCITOJIb30BaHUE B
MMMYHOJIOTHH
3 AHTHTEHBI U UX
’ CBOICTBa - 1
PerienTopsl
! p O6pazpacnoznatontue perentopsl (PRR) 1 anturens:,
[pacIiO3HaBaAHUS o
Ay KEPOTHOCTH (dhopMupyroIIrie MOJIEKYJIIpHBINA 00pa3 maroreHa (PAMP-
CZHcop AN CTPYKTYpPBI). AHTUTCHPACTIO3HAIOIIUE PEICTITOPHI
4. p TUMQOIIUTOB BPOKICHHOTO U aJJalITUBHOTO UMMYHHUTETa. |2 2 -
BPOXKJICHHOTO U
Oco0eHHOCTH paciO3HABAHUS AHTUICHOB
aJIalITUBHOTO




MOAePKAHIH
FEHETUYCCKOTO
romeocrasza V (D)
J_
[peKOMOWHAITHS
FCHOB U
(hopmMupoBanme
AHTHTEHPACTIO3HA
FOLIIETO
penepryapa T- u
B-mumdoruTos.
BHYTpUKIETOUYHBI
3HaueHNe BHYTPUKIICTOYHBIX CUTHAJIOB IS
€ CHTHAJIbHBIE .
N— cyOmommyanuii cucteMbl UMMyHHATETa. HAYKINS
Y BHYTPHUKJIETOYHOTO curHana B B- u T-n. Ocobennoctn
5. MEXAHU3MBI N 2 -
— MPOTEUHTUPO3UHKIHA3, (pocdonumnas, KuHa3 ceMencTRa
MAP, daxtopos tpanckpuniuu NF-kB, NFAT u AP-1 B
KJIETOK CUCTEMBI
aKTHBAaLlUU T'€HEeTUYEeCKOro annapara T- u B-1.
MMMYHUTETA
CyOnonyssuoHH
6 ast OpraHn3anus
' CUCTEMBI
MMMYHUTETA
Oco0eHHOCTH (PYHKIUN ITATOKUHOB M UX OTJINYHSI OT
ropMoHOB. DOpMUPOBaHUE IIUTOKUHOB «II0 3aIIPOCY»,
otcyTcTBHE 3 deKTa TeTTOHNPOBaHNs, Ay TOKPUHHAS
HuTokuHb i na ﬁ( I/IHHaH(II)/I(bSHILOI;H I/IHHaﬁp er J]ﬂ]_,[I/IS}IIT P ,
7. MUTOKUHOBAs Pakp p . pery . 2
ceTh UMMYHOJIOTUYECKUX PEAKIIMIA, KACKATHOCTh ICHCTBUS U
KacKaJlHasl CAaMOPETYJISIINS, TIIEHOTPOITHOCTb,
CHHEPrUYecKoe U Ype3MepHOe ISHCTBUE Ha MUIIICHH,
aHTarOHW3M IIUTOKHUHOB,
Kontpomns u
pETYISALINS
MMyHHOTO I'ymopaJibHBIC U KJICTOYHBIC PEaKI[UH BPOKICHHOIO
8. UMMYHHUTETA, PETYJIUPYIOIINE PEAKIMH Al TUBHOTO 2 2 -
orBeTa. Poib M » PETYTIMPYIOIIHE peakl A
UMMYHUTETA.
BPOXKJICHHOT'O
MMMYHHTETA
3anaTus 1a00paTOPHOro THNA
Oo0neMm, uac.

HaumenoBanue pasgesna

Tema 3aHsITHH, KpaTKOe coep:KaHue
AW CIMILTHHBI (MOLY.JIsT)

OYHO

OYHO-
32049HO

3204YHO

ITonsiTue IUIACTUYHOCTH
(rpancaudpdepennmpoBkr) CKK. dopmupoBanue B

CtBOJIOBBIE KOCTHOM MO3Ty CTBOJIOBBIMH 3JIEMEHTaMH KIIETOK
KPOBETBOPHBIE MUENOUAHOTO psima, B-m (B2 uw MzB) wu
kietkn (CKK) u npenmectsennukoB  T-m (IITJI1  =u  IITJI2).

perynsus ux
(hyHKIMI

Jlokanuzanusi CTBOJIOBBIX KJIETOK BHE KOCTHOTO MO3Ta
u ux nuddepenurponka B Bl-nmumdonursr. ['nnodus-
azipeHanoBasi cucremMa (ypoBeHb INIFOKOKOPTHKOHIOB
B KpoBu). BzaumoneiictBue CKK-nmumdonur u ero




OTKpBITHE.

MoaenupoBaHue
MMMYHOJIOTHYECKUX
nporeccoB. JInHelHbIe
1 0e3MUKpOOHBIC
PKUBOTHBIC U UX
KCIIONb30BAaHUE B
MMMYHOJIOT U

IIpumeHeHre TMHENHBIX KUBOTHBIX JJIS peaKIui
TPAHCIUIAHTAITMOHHOTO HMMYHUTETA — «XO35UH
MPOTHB TPAHCIIJIAHTATay», «TPAHCIUIAHTAT MPOTHB
XO35IMHAY», «TPAHCIUIAHTAT IPOTUB TPAHCIUIAHTATAY.
MopenpHas cucTeMa 1Mo WHIYKIHN PEaKIuu
THITEPYYBCTBUTENBHOCTH 3ameieHHoro tuma (I'3T).
Hcnonb30BaHUe MOAEIBHEBIX CUCTEM iN VItro u in vivo
JUTSL TIOUCKA MMMYHOMOTYJISITOPOB.

IAHTHUTEHBI U UX

CaoiicTBa
UMMYHOTE€HOB

@akTophl, BIMAKOIINE HAa HMMYHOT€HHOCTH
AHTUTCHOB MOJIEKYJIIpHas Macca, JKECTKOCTb
CTPYKTYpBI, ONTHYECKas W30MEpHs, IOJIOKCHHE
rpynn B OeH301bHOM Kouble. [lyTu mocTyruieHus
AHTUT'€HOB B OpraHu3M. MIMMyHHBI U HEMMMYHHBIN
SHAOLMTO3, Xapakrepuctuka PAMP-aHTUreHOB U UX

AHTUT€HOB. TIpoueccunr

MMMYHHUTETa WX POJIb
B TIOJI/ICPIKAHUN
FCHETHYECKOTO
romeoctaza V (D) J —
[PEKOMOMHAITUS T€HOB
1 hopMUpOBaHUE
AHTHUTEHPACIIO3HAIOIIE
ro penepryapa T- u B-
UM QOIUTOB.

3HAYeHWE B  MHIAYKIMA  DSHAONWTO3a W B
CBOMCTBA (dbopMupoBaHUM  0a30BBIX  OCHOB  @JIaliTUBHOIO
WMMYHUTETA. O®parMeHTanusi  aHTHTEHOB,
pacro3HaBaHue TIENTHIOB pa3HBIMH
AHTHT'CHPACIIO3HAIOLINMU peLenTOPHBIMU
CTPYKTypamu Pa3IMYHBIX cyOnoIy i
MMMYHOIIUTOB.
Peunenropsl
pACTIO3HABAHHS MornekynspHble OCOOCHHOCTH aHTHI'€HOB,
yIKePOMHOCTH pacniosHaBaeMblx TOLL-nogoOGHBIME perentopamu
CercopamH (TLR), ckaBeHKepaMH WM pEIENTOpPaMH IS
BPOKICHHOTO ybopku Mycopa (SR), MOJIMIIEK THHOBBIMH
o NTUBHOTO perenTtopaMu (MLRF), penentopaMu JUTST
HYKJIEOTH/JIOB, 00OTaIeHHbIX JEHIINHOBBIMH

nosTopamu  (NBS-LRR),
NOD-nono6HbIX (NLR) Hu RIG-110100HBIX
peLenTopoB (RLR). AHTHUreHpacno3HaUe
peneniropbl iuMporuToB BpoxaeHHoro (NK- u ILL-
mumbonutel) u agantuBHOro (T- u B-mumdonuTsr)
nmmyHuteTa — KIR, LIR, TCR, BCR u ap.

pelenTopaMu  CEMENCTB

BHyTpUKIETOUHBIE
CUTHAJIBHBIE IIYTU U
MEXaHU3MbI aKTUBALINH
KJIETOK CHCTEMBI
MMMYHUTETA

OcobeHHOCTH TPOTENHTUPO3MHKIHA3, (hocdomas,
kuHa3 cemeiictBa MAP, pakTopoB TpaHCKpUNIHMK
NF-xB, NFAT u AP-1 B akTUBaIiuu TeHETHYECKOTO
anmapara T- u B-1. 3HaueHne KoperenTopHbIX 1
KOCTUMYJHPYIOIUX cTpyKTyp B-11, T-n n
aJanTepHbIX OETIKOB




Opra"o-IUpKyJISTOPHBIN TPHHITAIT YCTPOHCTBA
cucteMbl UMMyHUTeTa. CTPyKTypHO-
(YHKIMOHAIBHOE CTPOEHHE CHCTEMBl HMMYHHUTETA.
CybnonymsimmonHast | LlenTpanbHbie (IepBUYHBIE) U TIepreprHIecKre
OpTaHU3alMsl CHCTEMBI | (BTOPHYHBIE) OPTaHbl CHCTEMbl HUMMYHHTETA, UX 4
MMMYHHTETA oOmras xapakrepucTtuka. JIumQounaHas TKaHsb.
KocTHBIN MO3T — 1IEHTpaJIbHBIA OpTraH CUCTEM
KPOBETBOPEHHS U UMMyHUTeTa. Pois THMYycCa B
¢opmupoBannn T-cCTEMBI KIIETOYHOTO UIMMYHHUTETA.
OcHOBHBIE MOJIEKYJISIpHBIE (OPMBI
LUTOKMHOB U UX XapaKTepUCTUKA —
q)aKTOpBI pocTa, CEMEMCTBO XEMOKHNHOB,
CEMEHCTBO HWHTEPJICMKHMHOB, CEMEWCTBO
LlaTokmHb! MHTEP()EPOHOB, CeMEHCTBO i
[IUTOKIHHOBAS CETh
TpaHchopMUpyOIUX (PaKTOpOB pocTa,
CEMENCTBO (PAKTOpPOB HEKPO3a OIYXOJIH,
LUTOKUHBI C 3P PEKTOPHON aKTUBHOCTHIO.
. ®opMupoBaHNe BOCTIAIEHHS U BCIIOMOTaTEIbHAS
POJIb MOHOIIUTOB, HEUTPOPUIBHBIX, S03HHOPHIIBHBIX
KonTtponb u perynsius| 1 6a30()MIBHBIX TPaHYIOIHUTOB, TYYHBIX KIETOK U
MMMYHHOTO OTBETA. TPOMOOIIMTOB B MHAYKIINM IMMYHHOTO OTBETA. I
Poxp BpokaeHHOTO PerymnstopHas poib eCTECTBEHHBIX KIETOK-KHIUIEPOB
MMMYHHTETA Posnb cucteMbl KoMIIJIeMEeHTa B YCUIICHUN
MMMYHOJIOTHYECKOTO PearupoBaHsI Ha aHTUTEHHOE
pasapaxeHue. .
3aHATHA NPAKTHYECKOI0 THIIA
HanmenoBanne O0nbem, yac.
paziena Tema 3ausiTuii
JTUCIUILINHBI 0UHO-
(Monyas) 04YHO 3204HO 32049HO
CTBONIOBEBIE
KpOBETBOPHBIE
wietku (CKK) u ) - - -
peryNSus ux
(hyHKIIMI
MoienupoBanre UMMYHOJOTHYECKHX MPOLIECCOB Ha
MojenupoBane OpraHM3MEHHOM, KIETOHOM H MOJIEKYIAPHO-
MMyHOMOrHyeck | TCHETHIECKOM YPOBHSX. 3HaueHNe TUHEWHBIX KUBOTHBIX, 8 2 -
HX IPOLIECCOB. PaJAMalMOHHBIX XUMEP, KYPUHBIX SMOPHOHOB M KIETOYHBIX
UTiHeiHbIe 1 KyJbTYp JJI IPOLIECCOB UMMYHOMOEIUPOBAHUS
OesmuKpoOHEIe JlvHMK ¥ CYyOTMHUY SKCIIEPUMEHTAIBHBIX KUBOTHBIX.
PKUBOTHBIC M HX Kouzorennble 1 KOHTeHHBIE JIMHUU. TpaHCTeHHbIE
VMCIONB3OBAHNC B | yeyporHEIC. XapaKTepUCTHKA JTMHH U CyOIMHNI MBIIIEH, 8 PR -
MMMYHOJIOr1H ux ucnoisb3oBanue. [lonydyenue 6e3MUKPOOHBIX (aKCEHHBIX
WA MUKPOOHOJIOTHYECKH CTEPUIIHHBIX) 0CO0CH




(Germfree).

AHTHTEHBI U UX

Crenn(puIHOCTh, AHTUTEHHOCTh 1 IMMYHOT€HHOCTD
aHTUreHoB. [{oTHBIC ¥ HETIOTHBIE aHTUTEHBI, TAIITEHBI.
Oco0eHHOCTH UIMMYHHOT'O OTBETa Ha TalTCHEI.
[TepexpecTHOE pearupoBaHUE AaHTUTCHOB, AaHTUTCH
®dopccmana, KOHKYPEHIIUS aHTUTEHOB

romeocrasza V (D)
j_
[PEKOMOMHAITUS
[CHOB H
(hopmupoBaHue
AHTHTEHPACTIO3HA
FOIIIETO
peneptyapa T- u
B-mumdonuTos.

CBOICTBa (BHYTpPHUMOJIIEKYIISIpHAS, MEXMOJIEKYIISIpHAS,
nociiezioBaTeNnbHas (opMbl). TUMyC3aBUCUMBIC U
TUMYCHE3aBUCHUMEIC, BUJIO-, CTAIIHO- OPTraHO- U
TKaHECTIeTU(PUIESCKAE aHTUTEHBI, TOJIEPOTCHBI.
CymepaHTUTCHEI .

Penientopsl

[pacTiO3HABAHUSA

YYKEPOJTHOCTH

CEeHCOpaMH

BPOXKICHHOTO H

aalITUBHOT'O

MMMYHHUTCTA HUX

[pOIb B

MO IIePKAHIH

MCHETUYECKOI'O - ~

BHYTpPUKIETOUHBI
€ CUTHAJIBHBIC
TyTH U
MEXaHU3MBbI
AKTHBALIUU
KJIETOK CHCTEMBI
MMMYHUTETA

CyOnonyssiroHH
asi OpraHu3aIust
CHCTEMBI
MMMYHHUTETa

[luTOKMHBI U

OcCHOBHBIEC CEMEICTBa IMUTOKHWHOB U UX XaPAKTCPUCTHUKA.

JIumboKHHBI 1 MOHOKHHBI. PerienTops! 17151 ITMTOKUHOB,

oTBeTa. Ponb

IIATOKUHOBAs 12
eTh KJIACCU(HUKAITMS [IUTOKUHOB 10 CTPOSHHUIO MX
PELENTOPHBIX MOJIEKYJT
|
KonTposns n
[PETYIISALNS
MMMYHHOTO ) ]




BPOKICHHOTO
MMMYHUTETA

CamocTrosiTesibHasi padoTa 00yyaromerocs

HaumeHoBaHue O0BeM, gac.
pasaena

Tema 3aHATHI Bug CPC
JAMCHUILIHHBI
04HO-

(MonpyJst) 04HO 32049HO
3204HO

M3yuenue ponu
Tumyca,
Makpogaros, B- u T-
UT B mporieccax
caMOIOIepXKaHu,
mpouQepaum,
ImQpepeHInPOBKU
1 peLUPKYIISLIH
CKK.
Kontponupyromiue
¢bynkmuu CKK T-
CTBOIOBBIE mud. TUMGPOIUTOB
KPOBCTBOPHBIC Kontpons ¢akrtopamun uMmyHutera |[B-x.
1. knerku (CKK) n dynxmmit CKK.. Monenuposanue 8 12 -
peryisnus ux ¢ynkuuit CKK in
GyHKIMI \vivo H in vitro.
[Monstue o KOEc n
KOEk, nx
XapaKTepUCTHKA.
Hcnonbs3oBanue
CKK B MoIenpHBIX
crucTeMax JUIs
[ONCKa
MMMYHOTPOITHBIX
MMMYHOMOIYJIUPYIO
LIUX CPEICTB

MN3yuenue
0COOEHHOCTH
MCIIOJIb30BAHMS B
PKCTIEPUMEHTAIBHBI
X MCCIICOBAHUSIX
MonenupoBaHue N
MBILLIEH C
MMMYHOJIOTHIECK
JKuBoTHbIE € peLecCuBHBIMU BPOXIEHHBIM
MX TIPOLIECCOB.
. UMMYHO3aBUCHMBIMH OTCYTCTBHEM
JIuneiiHbIe 1 -
2. MATOJIOTHYECKUMHU MYTaIllMsIMU U UX [TUMyca (MyTarus 8 |12
0e3MUKPOOHBIE -
MoJIJIepKaHKe B TETEPO3UTOTHOM  [nu/nu), ¢
PKHBOTHBIE U X .
COCTOSTHHH. BPOXICHHON
MCIOBb30BaHKE B .
MaKpOIUTAPHOM
MMMYHOJIOTHU .
aHemuell (MyTauus
S1/Sl), c
BPOXKICHHBIM
HapyLLIEHUEM

CUTHAJIIIPOBOSAIINX




IMyTeH (MyTaIus
bg/bg), ¢
BBPOKJICHHBIM
TSKEITBIM
KOMOWHHPOBAHHBIM
MMMYyHOAC(QHUIIUTOM

ap.

(myTarmst scid/scid)u

AHTUTEHBI U UX

JIBoliHOE
AHTUT€HOB

pacCrio3HaBaHue

N3yuenue ero poau
B MHIYKLIUU
CYMOPaIbHOTO N
KJICTOYHOT'O
MMMYHHOT'O OTBETA.

penepryapa T- u
B-numdonunTos.

CBOICTBa
lPosib aHTUTEHOB
MHC B sniutonHOM
[pacTiO3HABaHHUU
qyKEePOJHOCTH.
Peuenrtop
bl pacrO3HABaHMUS]
qYKEPOTHOCTH
CEHCOpaMH M3ydenue poau Fc-
BPOXICHHOTO U [PCLCIITOPOB B
aIalI THBHOTO [pacrio3HaBaHUU
MMMYHHATETA  UX| 4yKEPOJHOCTH
[pOJIb B MUETOUIHBIMU H
MoiAePKaHIH ITUMQOUTHBIMU
TEHETUIECKOTO KJICTKaMHU
romeocrasza V (D) BPOKJCHHOTO
J — MMMYyHHTETA.
[PEKOMOMHAIHS 3HaueHUE
TeHOB y QIIAPMUHOB B
(hopMupoBaHue [TOIICPKAHIH
AQHTUI'CHPACIIO3HA TEHETHYCCKOI'O
FOTIIETO roMeocTasa.

12

12

Oco0eHHOCTH pacro3HaBaHUs
aHTUTeHOB cyonomynsinusimu B- (B,
B2, MzB) u T-knerok (NK-T-, affT-
u YO T-nmumormter, MAIT).




BHYTpPUKIETOUHBI
€ CUTHAJIBHBIC
MyTH U
MEXaHU3MBbI
AKTUBALlNU
KJIETOK CHCTEMBI
MMMYHUTETA

BuoxuMuueckuii CUTHAJIHHT.
3HavYeHHE KOPEUENTOPHBIX CTPYKTYP
CD19, CD21 u CDS81 B-
mumdonutos, CD4/CDS8 T-
TUMQOIIUTOB U AJANITEPHBIX OEIKOB
LAT u BLNK (SLP-76) T-knerox
JUI aKTUBALUU BHYTPHKIJIETOYHOTO
CHUTHaJIa.

M3ydenue
AMUHOKHCIIOTHOTO
CTPOCHHUSI MOJICKYJIBI
ITAM u ee
ITOMEHHBIE OTIUIHS
B B-u T-
muMdonnrax. Pois
AT THBIX PadTOB B
MHIYKIIAA
BHYTPUKJIETOYHOTO
CUTHaJA.
OcoOeHHOCTH
MPOTEUHTUPO3UHKHH
a3 ceMmelicTBa Src,
(hocoprmmpyromx
momeHsl ITAM T- n
B-muMdonuTos.
3HaueHue
bocdonumnaz PLCyl
(nns T-xneTok) u
PLCy2 (g B-
KJIETOK), KHHA3
cemerictea MAP B
KacKaJTHOM
[TPOXOXKICHUN
BHYTPHUKJICTOYHOTO
curxaina, (hakTopoB
rpaHckpunuuu NF-
kB, NFAT u AP-1 B
AKTHUBAIIUU
TEHETHYECKOTO
anmnapara T- u B-
ITUMQOIUTOB.
MexaHu3MBbI
MHIYKIIAA
BHYTPHUKJICTOYHOTO
CUTHAJIa TIPU
B3aMMOCHCTBUA
[POYKTOB
MHUKPOOHOTO
ITPOUCX 0K ICHUS
(JIIIC) ¢
[PEIECTITOPHBIM
arnmnapaToM
Makpodaros, poib
PRR-penienitopoB

(TLR4).

12

CyOnomysIuoHH
ast OpraHu3anus
CHUCTEMBI
MMMYHUTETA

KpoBb u mumda, kak TpaHCIOPTHBIE
cuctemMbl IMMyHHUTeTa. CBOMCTBA
CyOmomyIannii IMMYHOIIUTOB M UX
OTIIMYHA OT KIJIETOK JIPYTHX OPraHHBIX
CUCTEM OpraHu3Ma.

OcBoenue 3-x
KJIETOYHOHW CHUCTEMBI
KOOTIEpaII1
MMMYHOLIMTOB.
MexaHU3MBI
KOOTIEPATUBHOI'O
B3aNMOJICHCTBUS

IMMMYHOKOMIICTCHTH

12




BIX KJIETOK —
MMMYHOJIOTHUECKUI
CHHAIIC,
LIEHTPAJIbHBIA U
repudepuIecKuit
CyIPaMOJICKYISIPHBI
11 aKTUBAILIMOHHBIN
[KOMILIEKCHI

MN3yuenue
[PELIETITOPOB ISt
LINTOKHHOB,

KITaccH(puKaIis
JIuM(pOKUHBI 1 MOHOKHHBI, [IUTOKUHOB TI0

Knaccudukanuy 1MTOKMHOB 110 CTPOCHHUIO UX
(GYHKIHSIM 1 TIO CTPOCHHIO. PELENITOPHBIX
AaKTHUBHOCTb. Monekyi. Haubonee
BHAYNMBIC

MU TOKWHBI, UX
[perymsTopHas u

b dhexkTopHas

ITuTOKMHEI 1
7 [IATOKMHOBAs
CETh

M3yueHue OeIKoB
ocTpoit (a3bl,
METITHIBI-
AHTUOMOTHKH,
nephOpUHEI,
TPaH3UMBI H JIp.
ryMOpajbHbBIC 12,35 (12,35
(hakTopb
BPOXKICHHOTO
MMMYHUTETA, UX
b dexTopHas 1
[peryJsTOpHas
byHKIIH

Kontpoip u
[perysanus PerynstopHoe 3HaueHHE IUTOKUHOB
3 MMMYHHOI'O BPOXJICHHOIO UMMYHUTECTA B
oTBeTa. Ponb Pa3BUTHH PEAKLM aJanTUBHOIO
BPOXIEHHOTO UMMYHHTETA.

MMMYHHUTETA

6. YYHEBHO-METOANYECKOE U UTHOPOPMALIMOHHOE OBECITIEYEHHUE

Hepeqeﬂb OCHOBHO U JOMOJHUTEIbHOMH JUTEPATYPHLI:

OcHOBHAS TUTEpPATYpA:

DJIEKTPOHHbBIC U3/IAHU

1. UmmyHODoTHs [DAeKTpOHHBIN pecypc] : yueb. mocobue / P.I'. 'ocmanoB [u 1p.].-
CI16: JIans, 2018. -188 c.- Pexxum noctyna: https://e.lanbook.com/book/103901.

2. KopotseB, A.Ml. MenuuuHcKass MUKPOOHOJIOTHS, UMMYHOJIOTHSI W BHPYCOJIOTHS:
yueOHuK [DnekTpoHHbl pecypc] / A.W. Kopotsie, C.A. babuueB - DleKTpoH H3AaH. -
CIlIo: CnenJIur, 2012 - 772 C.- Pexum JOCTyma:
http://e.lanbook.com/books/element.php?pll_id=60058

3. Cnupun, A.C. Monexynsipaas Ouosorusi. Pubocomsr u OnocunTes 6enka
[DnexTponHbI pecypce] : yuebd. mocodue / A.C. Criupun.- M.: Jla6. 3nanuii, 2019.- 594 c.-
Pexum noctyna: https://e.lanbook.com/book/110208.




4. Yuncon, K. [IpuHiuns! u MeToAbl OMOXUMHH U MOJIEKYJISIPHOM OMOJIOTHU: TIEp. C
aHrII. [DJIeKTpOoHHBIN pecypc] : yueb. mocodue / K. Yuncon, JI. Yoakep.- M.: Jla6.
3HaHui, 2015.- 855 c.- Pexxum noctyma: https://e.lanbook.com/book/66244.

5. Lpiranckuii, P.A. ®u3noi0rus u natojorus >KkMBOTHOM KJIETKH [ DJIEKTPOHHbIN
pecypc] : yue6. nocodue / P.A. Hpiranckuii.-CI16: Jlans, 2009.- 336 c.- Pexxum gocryna:
https://e.lanbook.com/book/431.

JlomogHUTEAbHAS JIUTEpATYpa:

1. Texnonorus M3TOTOBJICHUS u IPUMEHEHUS COBPEMEHHBIX METOJIOB
MMMYHOJMArHOCTUKH: yueb.-meroa. mocobue/ B.A. T'aBpuinoB, U.B. Tuxonos, E.A.
CwmupHoBa, T.B. 3a6omnonkas; M['TABMub num. K.U. Ckpsbuna. - M., 2013. - 35 c.
DJIEKTPOHHbBIC M3/TAHMS

1.I'ocmanoB, P.I'. OcHOBBI yueHUs1 00 HHPEKIIUU U TPOTUBOMUKPOOHOM UMMYHHUTETE
[DnexTponnsiil pecypc] / P.I'. 'ocmanos, H.M. Konbrues, A.A. HoBurkwii.- CI16: Jlanp,
2017. - 280 c. - PexxuMm JtocTyma: https://e.lanbook.com/book/89928.

2. Kaccumepmuc, JI. Kiterku mo JIstouny : nep. ¢ anri.[QnexkTpoHHsbIi pecypce] / JI.
Kaccumepuc.- M.: JIa0. 3nanuii, 2018.- 1059 c.- Pexxum nocryna:
https://e.lanbook.com/book/103028.

3. JleBuHcoH, Y. MenuiuHckass MUKPOOUOIOTHSI U UMMYHOJIOTHS [ DJIEKTPOHHBIH
pecypc] : yue6. mocobue / Y. JleBurcoH.- M.: JIa0. 3Hanui, 2015.- 1184 c. - Pexxum
noctyma: https://e.lanbook.com/book/66169.

4. MoJsiekyJIsIpHOE MOACIMPOBAHUE: TEOPUS U ITPAKTUKA [ DIIEKTPOHHBIN pecypc] :
ydueOHoe mocodue / X.-. Xénprhe [u ap.]. — M.: JIa6. 3nanui, 2015.- 322 c.- Pexxum
noctymna: https://e.lanbook.com/book/66153.

5. Cxonnues, B.I'. ®u3noia0ro-0MOXMMHUYECKUE OCHOBBI PE3UCTEHTHOCTH KUBOTHBIX
[DnexTpoHHBIN pecypc] : yueO. mocodue / B.I'. Ckonnues, H.H. Makcumriok.- CI16: Jlans,
2009.- 352 c.- Pexxum nocrtymna: https://e.lanbook.com/book/514.

6. TeopeTnyeckas U MpaKTHUECKass UMMYHOJIOTHS [ DJIEKTPOHHBIN pecypc]: yueo.
nocooue g By30B / MLILL. Azae, O.I1. Konecaukosa, B.H. Kucnenko u ap.- CII6: JIanb,

2015.- 320 c.- Pexxum nocrymna:
http://e.lanbook.com/view/book/60033/page3/

7. ®pemnn, P.S. KynbTypa >KUBOTHBIX KJIETOK: MPAKTHUYECKOE PYKOBOJICTBO: TIEP. C
aHrI. [D1eKTpoHHbIN pecypc] : pykoBoacTBo / P.A. ®pemnu.- M.: Jla6. 3nanuii, 2018.-
791 c.- Pexxum nmoctymna: https://e.lanbook.com/book/103030.

Ilepeyennb pecypcoB cet UHTEpHeT, HEOOXOAUMBIX AJIsl OCBOCHHS M CUHUILIMHBI (MOLYJIsA):

Ne HaunmenoBanne Ccblika Ha pecypce HoctynHocTh

HUH}popMannoHHO-CIPABOYHbIE CHCTEMBbI

JIeKTPOHHO-0UOTUOTEYHbIE CHCTEMBI

1. DNEeKTpOHHO-ONOIMOTEYHAs cUcTEMa https://e.lanbook.com Pexxum nocryna: myist aBTOpH3.
«JIaHb» 0JIb30BaTEIICH
2. DNEeKTpOHHO-ONOIMOTEYHAs cucTeMa https://www.book.ru Pexxum nocryna: s aBTopus.

«Book.ru» MOJIb30BaTeleh



https://e.lanbook.com/book/89928
http://e.lanbook.com/view/book/60033/page3/
https://e.lanbook.com/
https://www.book.ru/

DNEeKTPOHHO-ONOIMOTEYHAS cUCTEMa
«ZNANIUM. COM»

https://znanium.com

Pexxum nocryna: mist aBTOpH3.
MOJIb30BaTelIeh

PYKOHT : naunoHanbHbIH U poBoi https://rucont.ru PexuM nocryna: 1y aBTopus.
pecypc [OJIb30BaTEICH
ITpodeccuonanbHble 6a3bl JAHHBIX
PubMed https://pubmed.ncbi.nlm.nih.gov/ PexwuM moctyma: uis aBTOpU3.

MOJIb30BaTeIICH

Pecypebt ®I'BOY BO MI'ABMub — MBA um. K.A. Ckpsiouna

1. O6pa3zoarenbHslii moprar MIABMub -

https://portal.mgavm.ru/login/index.php

Pexxum JA0CTyIa: Uit aBTOpHU3.

MBA nmenn K.1. Ckpsouna

MOJIb30BaTENICH

MeTtoanueckoe odecmeuyenue:

OtcyTcTBYET

7. NIEPEYEHbDb ITPOTPAMMHOI'O OBECIIEYEHUSA

JIMneH31noHHOoe U CBOOOTHO pacnpocrpansieMoe nmporpamMmMmHO€ oﬁecneqe}me, B TOM 4YHuCJ]IE
O0TCYCCTBCHHOI'O MPOM3BOACTBA:

[IpaBoobnanarens [10 HocTtynHOCTH . .
Ccputka Ha EQuHBIN peecTp poccuiicKux
No HaumenoBanue (HaMMEHOBaHHUE BIIAICIIbIIA (JTMIIEH3UOHHOE, CBOOOIHO
nporpamm it OBM u BJI (npu Hanmaum)
MO, ctpana) pacmpocTpaHseMoe)
1 OmneparyoHHas cucremMa 000 «HO6utex», Csob6oaHo https://reestr.digital.gov.ru/reestr/307624
' UBLinux Poccuiickas @enepanus pacnpocTtpaHsiemoe /
2 OducHbIE TPUTOKEHUS 000 «Anmu [MaptHepy, Csob6oaHO https://reestr.digital.gov.ru/reestr/308464
' AlterOffice Poccuiickas denepanus pacmpocTpaHsieMoe /
3 Awrtnsupyc Dr. Web. KOMnaHvI/Iﬂ «JlokTop Bed», . https://reestr.digital.gov.ru/reestr/301426
Poccuiickas ®enepanus /
8. OUEHOYHBIE CPEJICTBA

OueHoYHbIE CpeaCcTBa ISl MPOBEJICHHS TEKYIIETO0 M MPOMEKYTOYHOIO KOHTPOJIS
3HAHUW N0 JUCUUIUIMHE «MOJNeKynsipHas U KJIETOYHAs UMMYHOJIOTUS)» MPEJICTABICHBI B
Bujie ¢oHaa oreHoUHbIX cpeacTs (nanee — OC) B [Ipunoxkenun 1 k HacTosme padbouei
porpaMme AUCITUTLIUH.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHBI

Ne
w/n Bunx aynutopuoro ¢gonga OcHaneHHOCTh
CneyuanvHoble nomeujeHust
1 3aHATHS JICKITMOHHOTO TUTIA — JICKIIHOHHAS MynbsTuMeIuiiHOe 000pyIOoBaHKE (IKpaH,
) aynuropust Ne 2 KIMHUYECKOro KopIyca IPOEKTOP, KOMITBIOTED)
2 3ansTus 1a00paTOPHO-TIPAKTUIECKOTO JleMOHCTpallMOHHBIE CTEH/IbI, CBETOBBIE
' Tumna — ayautopun Nel, 2 MHUKPOCKOIIbI
Tomewenus 0ns1 camocmosamenbHol pabomol



https://znanium.com/
https://rucont.ru/
https://pubmed.ncbi.nlm.nih.gov/
https://portal.mgavm.ru/login/index.php
https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/301426/
https://reestr.digital.gov.ru/reestr/301426/

TToMerienue it CaMOCTOATEILHOM pabOTHI
B ayauTtopuu Ne 3

JlaGopaTtopHsie mkadwl, BRITSDKHON MK,
Ha0Oop 1TabOPATOPHOM MOCYABI M HHCTPYMEHTOB,
KOMIIBIOTED




[Ipunoxenue 1

®OH/I OHEHOYHbBIX CPEJACTB
TEKYIIero KOHTPOJIsi / IPOMeKYTOYHOM aTTeCTAIIUH 00YyYaAIINXCS
npu ocsoenuu OIIOII BO, peamusyromeit ®I'OC BO

Kagheopa
UMMYHOI02UU U OUOMEXHON02UU

PABOYAS IIPOTPAMMA JUCHUTIIMHBI (MOIYJIST)

«MOHGKYJIHpHaH H KJICTOYHAaA UMMYHOJIOT'HS»

HanpasJieHue moaroTroBKu
06.04.01-buonorus

IMpoduiab mMoATrOTOBKH

«IIpukiragHass IMMyHOJIOTHSD)

YpoBeHb BbICHIEro 00pa30BaHuUs

MarucTparypa

¢opma oOyuenus: OuHas, O4HO-3a04YHas

roJ nmpuema: 2024



1. ONEHKA PE3YJIbTATOB OCBOEHUSA ANUCIHUIIJIMHBI (MO Y JIS)
Onenka ypoBHS  y4eOHBIX JIOCTIDKEHUH  OOyYalOIIUXCS MO  JUCHHUIUIMHE  (MOJIYIIIO)
OCYIIECTBJISIETCS B BHJIC TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 1 ITPOMEKYTOUYHON aTTECTAIUH.

Texkyuuii KOHTPOJIb YCIIeBAEMOCTH 10 IMCHUIIMHE (MOAYJII0) OCYlIeCTBIsIeETCH B (popmax:

1. Ompoc

ATTecTanus Mo TUCHUILINHE (MOAYJIIO) OCylIeCTBJsieTcs B opmax:
1. Dk3amen

2.COOTHOIIEHUE MOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIUI CO IITYKAJION OLIEHWBAHUSI KOMIIETEHIIVHI U
YPOBHEM UX COPOPMHUPOBAHHOCTM.

Tabmuma 2
| |
IInanupyemsle pe3yabTaThl Kpurepuii Yposenn
o6y HeHHS 10 NHCHHILTHAE OLCHUBAHUS MIxajna cq)opMHPOBaHH
pe3yJIbTaTOB OLICHMBAHUSA oii
00yueHust KOMIIeTeHIUH
OIIK-2
I'myOoxue 3HaHMSA
METOAUYECKUX
OCHOB
IIAHUPOBAHUA
SKCIIEPUMEHTOB B
HAy4YHBIX
HCCIIEIOBAHUAX, OTJINYHO BBICOKHH
Kacaroluxcs
3HATE MOJIEKYJIAPHBIX U
3Hath KJIETOYHBIX
METOIUYECKUE MEXaHN3SMOB
OCHOBEL (hopmupoBaHus
IUIAHHPOBAHHUS MMMYHHOI'O OTBETA
SKCIEPUMEHTOB B Hecymecrsennble
Hay4HBIX omnOKH B 3HAHUAX
HUCCIEN0BAHUAX, MCTOAMHCCKHX
Kacarolmmxcs OCHOB
MOJIEKYJIIPHBIX U TIaHApOBaHNA
KITeTOUHBIX SKCIIEPUMEHTOB B
MEXaHU3MOB Hay HpIX XOPOILO [ToBbIILIEHHBIH
bopMupoBanus HCCIIEIOBAHUSAX,
AMMYHHOI'O OTBETA. KacalomHuxcs
MOJIEKYJISAPHBIX U
KJIETOYHBIX
MEXaHU3MOB
(hopmupoBaHUs
MMMYHHOT'O OTBETA
®parmeHTapHble
IPeCTaBICHUS O
METOANYCCKUX YAOBIIETBOPUTEIHHO IIOPOTOBBIN
OCHOBax
IUIAHUPOBAHUSA




IKCIICPUMEHTOB B
Hay4YHBIX
UCCIICIOBaHUSX,
KaCaIOINXCS
MOJICKYJISIPHBIX U
KJIETOYHBIX
MEXaHU3MOB
(dhopmupoBaHUs
UMMYHHOT'O OTBETa

OTtcyTcTBHE 3HAHUHN
METOANYECKUX
OCHOB
IUTAHUPOBAHUSA
JKCIEPUMEHTOB B
HAaYYHBIX
HCCIIEIOBAHUSX,
KacCarolMXCs
MOJIEKYJIIPHBIX U
KJIETOYHBIX
MEXaHU3MOB
(dhopmupoBaHus
MMMYHHOI'O OTBETa

HEYAOBICTBOPTEIHHO

He
chopMupOBaH

YMeThb: UCITOIB30BATH
COBPEMEHHYIO
anmnaparypy i
IPOBEACHUA
HCCIIeJOBAaHUM Ha
MOJIEKYJIAPHOM U
KJI€TOYHOM YPOBHSX:
LIUTOMETP,
anmnaparypa 1 y
IPOBEACHUA
pa3InYHbIX BApUAHTOB
[P, UA u ap., a
TaKxke
BBIYHCJIMTEIILHBIC
KOMILJIEKCHI.

Vmers
HCIIOIb30BaTh
COBPEMEHHYIO

annaparypy A
MIPOBECHUS
HUCCJIEIOBAaHUN Ha
MOJIEKYJIIPHOM U
KJICTOYHOM
YPOBHSIX:
[IUTOMET,
amnmnaparypa ais y
MPOBENCHUS
Ppa3IMYHbIX
BapuaHToB IILP,
NDA unp., a
TaKKe
BBIYHCIIUTEIIbHBIC
KOMILICKCHI.

OTJIMYHO

BBICOKHH

Vmeer
HCIIOJIb30BATh
COBPEMEHHYIO

anmaparypy AJs
MIPOBEICHUS
HCCIIEJOBAaHUM Ha
MOJIEKYJIIPHOM U
KJICTOYHOM
YPOBHSIX:
IIATOMETP,
arnmaparypa s y
MIPOBEICHUS
Pa3ITUIHBIX
BapuanTos I11[P,
DA unp., a
TaKKe
BBIYHCIIUTCIIBHBIC

XOpOILIO

HOBBIIIEHHBIH




KOMIIJICKCBI.

YMeeT yacTHIHO
HCITOJIF30BAaTh
COBPEMEHHYIO

anmnaparypy st

MPOBEICHUS
HCCIICJOBAHUM Ha
MOJIEKYJIIPHOM U
KJIETOYHOM
YPOBHSIX:
LUTOMETP,
anmnaparypa ajis y
MPOBEICHUS
Pa3IUYHBIX

BapuaHToB IILP,

NDA u ap., a
TaKKe
BBIYHUCIINTCIIBHBIC
KOMITJICKCHI.

YAOBJICTBOPUTEIIbH
(o}

MOPOTOBBIN

Heymenue
HCIIOJIb30BaTh
COBPEMEHHYIO

anmnaparypy AJs
MIPOBECHUS
HCCIIEA0BAHUN Ha
MOJIEKYJISIPHOM U
KJIETOYHOM
YPOBHSIX:
UTOMETD,
amnmnaparypa Ui y
MIPOBEJCHUS
Pa3IMYHBIX
BapuantoB I[P,
DA u ap., a
TaKXKe
BBIYHCIIUTEIbHBIE
KOMIUIEKCBI.

HCYIOBJICTBOPUTECIT
BHO

He
cthopmupoBaH

Baagern
AKCIIEPUMEHTAIbHBIM
MeToIaMu
HCCIIETOBAHMUS
MOJIEKYJISIPHBIX H
KIJIETOYHBIX COOBITHIA
B IIpolecce
UMMYHHOTO OTBETA,
METOJIaMHU
MOJCITUPOBAHUS
pa3nyHbIX
MMMYHOJIOTHYECKUX
(heHOMEHOB ¢
HCTIONTH30BAHUEM
COBPEMEHHOU

ITonnoe
OBJIAJICHUC
AKCIIEPUMEHTAITLHBI
MU METOJIaMHU
HCCIIEIOBAHUS
MOJICKYJIAPHBIX U
KIIETOYHBIX
coObITHI B
mporiecce
HMMYHHOT'O OTBETA,
METOAAMU
MOJICITUPOBAHUS
pa3InYHbIX
MMMYHOJIOTHYECKH
X (PEHOMEHOB C
HCITOJTb30BAaHUEM
COBpPEMEHHOU
anmapaTtypsl

OTJIMYHO

BBICOKUH

Bmaneer
3KCHepI/IMeHTaJ]LHBI

XOPOLIO

THOBBIIIEHHBIH




MU METOJIaMHU
WCCIICIOBAHHUS
MOJIEKYJIIPHBIX H
KJIETOYHBIX
coObITHI B
mporiecce
MMMYHHOTO OTBETa,
METOJIaMHU
MOJIETTUPOBAHUS
Pa3IMIHBIX
UMMYHOJIOTUYECKH
X (heHOMEHOB ¢
WCTIIOJIb30BaHHEM
COBPEMEHHOMN
anmnapaTtypsl

®parmeHTapHoe
BIIaJICHUE
SKCIICPUMCHTAJIbHBL
MU METOJIaMHU
HCCIIeIOBaHMS
MOJIEKYJISIPHBIX H
KIJIICTOYHbIX
COOBITUI B
mporiecce
MMMYHHOTO OTBETa,
METOIaMM
MOJIETTUPOBAHUS
Pa3IMYHBIX
HMMYHOJIOTUYCCKHN
X (heHOMEHOB ¢
WCTIOJIb30BaHHEM
COBpPEMEHHOM
amnmapaTypsl

YAOBJIETBOPHUTCIILHO

TIOPOTOBBII

OtcyrcTBHE
HaBBIKOB BJIA/ICHUS
9KCMEPUMEHTAIIbHBI
MH METOaMHU
HICCIIeIOBaHMS
MOJICKYJISIPHBIX U
KJIETOYHBIX
COOBITHH B
nporecce
HMMYHHOT'O OTBETa,
MeTOoJIaMHu
MOJIETTUPOBAHUS
pa3IMUHBIX
MMMYHOJIOTUYECKHI
X (PEHOMEHOB C
HCIIOJIb30BaHUEM
COBpPEMEHHOM
anmnapaTtypsl

HCYIOBJIETBOPUTEJILH

o

He
chopMupoBaH

MNK-2

3HaThL

METOOJIOTHIO
TEOPETHIECKIX,

I'myOoxue 3HaHUS
METOJIOJIOTHHU
TEOPETHUUECKHUX,
(hyHIaMEHTATBHBIX

pa3zesnos

OTJIMYHO

Bricoknit




byHIaMEHTAIbHBIX
pasnenos
UMMYHOJIOTUH,
METOUIECKHe
TIPHEMBI
WCCJIC/IOBAHUS
MEXaHN3MOB
hopMHUpOBaHUS
UMMYHHOTO OTBETa
JUTSI €T0
LieJIeHaNpaBICHHON
perynsnuu

UMMYHOJIOTUH,
METOTNIECKHE
MIPUEMBI
HCCIIEOBAHUS
MEXaHHU3MOB
hopmupoBaHUS
UMMYHHOTO OTBETa
JUTSL €T0
LeJIeHaNpaBIeHHON
peryJsnuu

HecymectBeHnnnie
OmMOKH B
MIPEICTaBICHUH O
METOJI0JIOTHHU
TEOPETHUUCCKUX,
(hyHIaMEHTaITFHBIX
pazaenon
MMMYHOJIOTUH,
METOTNIECKHE
TIPHEMBI
HCCIICIOBAHMS
MEXaHHU3MOB
(hopmupoBaHus
MMMYHHOTO OTBETa
VTSI €T0
LEJICHAIPABICHHON
peryJsnuu

XOPOIIIO

IToBBIIIEHHBIH

®parMeHTapHbIE
MIPEICTaBICHUS O
METOJIOJIOTHHU
TEOPETUICCKHUX,
(hyHIaMEHTAITbHBIX
paznenos
MMMYHOJIOTUH,
METOJMYECKHE
TIPHEMBI
WCCIIeIOBAHHUS
MEXaHU3MOB
(hopmupoBaHus
WMMYHHOTO OTBETa
IUISL €TO
LIeJICHANPABICHHON
peryIsannuu

YAOBJIETBOPUTEIILHO

TOPOTOBBII

OtcyrcTBHE
3HAHUU
METOJIOJIOTHH
TEOPETUYECKHUX,
(hyHIaMEeHTATBHBIX
pazzenoB
UMMYHOJIOTUH,
METOJINYECKHE
MIPUEMBbI
HCCIIeI0BaHUS
MEXaHU3MOB
dhopmupoBaHUs
UMMYHHOTO OTBETa
JUISL €T0

HEYIOBJICTBOPUTCIIbH
[}

He
chopMupoBaH




HCHGHaHpaBHCHHOﬁ
peryjanun

Ymerb
LieJICHANPaBICHHO
IIPUMEHSTh
HMMMYHOJIOTHYECKHE
METOZBI
JKCIIEPUMEHTAIBHON
(hyHIaMEHTATEHOM
HMMYHOJIOTHH C
LEJIBIO PEIIEHUs
TEOPETUYECKUX
npobiiem.

Vmerh
LeJICHATIPABICHHO
MIPUMEHSTh
MMMYHOJIOTUYIECKHI
€ METO/IbI
AKCIIEPUMEHTAIBHO
i
(hyHIaMeHTaTEHOM
MMMYHOJIOTUH C
IIETIBIO PEIICHIS
TEOPETHIECKHIX
npoOJIeM.

OTJINYHO

Bricokmit

Ymetp
IeJIeHAIIPaBIIEHHO
MIPUMEHSTh
MMMYHOJIOTHYECKH
€ METObI
AKCIIEPUMEHTAIBHO
%1
(hyHIaMEHTATBLHOM
MMMYHOJIOTHH C
LEeNbI0 pelIeHus
TEOPETUUECKHUX
npoOJIEM.

XOPOLIO

IToBBIIIEHHBIH

YMeTh 4aCTUYHO
LeJICHATIPABICHHO
MPUMEHSTh
MMMYHOIIOTUYECKHI
€ METO/IbI
AKCIIEPUMEHTAIBHO

i
(hyHIaMeHTATEHOM
MMMYHOJIOTHH C
LENBI0 PEIICHUS
TEOPETHUIECKUX
npolJieM.

YAOBJIETBOPUTEIILHO

TOPOTOBBII

Heymenne
LEJICHAIIPABICHHO
MPUMEHSTh
MMMYHOJIOTHYECKU
€ METOJIbI
AKCIIEPUMEHTAIBHO
171
dhyHIamMeHTATEHON
MMMYHOJIOTHH C
LETIBIO PELLICHMS
TEOPETHYECKHUX
npoOJIeM.

He
y}IOBHeTBOpI/ITGHBHO

He
chopMupoBaH

MOJIEKYJISIPHOM
OMOJIOTHH,
OHOXUMUU

Baagern: METOAAMU

HMMYHOJIOTUHW JJI

HOHHOC BJIAICHUC
METOIaMH
MOJIEKYJIIPHOM
OunoJIoruu,
OMOXUMHU

HWMMYHOJIOTUHN

OTJIMYHO

Bricoknii




JeTaNn3alun JUISL IeTaln3aun
MEXaHU3MOB MEXaHU3MOB
MMMYHHOT'O OTBETa MMMYHHOI'O
OTBETA
Bnanenue
MEeTOAaMH
MOJIEKYJIIPHOU
Oouooruu,
OMOXUMHHU
MMMYHOJIOTUU
JUISL IeTalin3aun
MEXaHU3MOB
MMMYHHOI'O
OTBETA
®parMeHTapHOe
BJIaJICHUE
METOaMH
MOJIEKYJIIPHOU
Oouooruu,
OMOXUMHUH YIOBJIETBOPUTENBHO TTOPOTOBBIN
MMMYHOJIOTHH
JUISL IeTaln3aiun
MEXaHU3MOB
WMMYHHOI'O
OTBETA
OrtcyTcTBHE
HaBBbIKOB BJIaJICHUSA
METOaMH
MOJIEKYJIAPHON
Oouooruu,
OMOXUMHHU
MMMYHOJIOTHH
JUISL IeTaln3alun
MEXaHU3MOB
WMMYHHOT'O
OTBETA

3. TEKYIIUI KOHTPOJIb U TIPOMEXYTOUYHASI ATTECTALIASI OBYUYAIOLIAXCS IO
JTUCHUIIJIMHE (MOAYJIIO)

XOpOLLIO [ToBblIEHHBIHN

HEYIOBJICTBOPUTEIbH He
0 chopMyIHpoBaH

Texkymmii KOHTPOJIb YCIIeBAeMOCTH 00YYAKOIIUXCH:

Ne HaumeHoBaHMe pa3iena ®opma TeKyuero
pasit P yiut OueHoYHbIE CpeACTBa UK
n/n JUCHUILIMHBI (MOYJI51) KOHTPOJISI
OIlK-1
1 MonexynspHas U KIeTOuHas 1. Ompoc 1. Bank BOIpoOCoOB K onpocy MK-2
' MMMYHOJIOTHs]

IIpome:xxyTouyHast aTTecTanus:

Cnioco6 mpoBeIeHNs MPOMEKYTOTHON aTTEeCTAIlUN:




Ouynag dopma 0OyUYEHUS:

- 9k3aMeH npoBoauTcs: B1 cemectpe 1 kypca.
Ouno-3a049Has hopma oOydeHus: Bo 2 cemectpe 1 kypca

[lepeueHb BHUIOB OIIEHOYHBIX CPEACTB, UCHOIB3YEMBIX JUIS MPOMEKYTOUYHOM aTTECTAllUU TIO
JTUCIUTIINHE (MOTYIIIO):

1. bank BOnpocoB K Orpocy
2. baHk BOIIPOCOB K IK3aMEHY

4. OUEHOYHBIE MATEPHAJIBI VIS IPOBEAEHUS TEKYIIEI'O KOHTPOJIS U
MPOMEXYTOYHOM ATTECTAIIMU OBYYAIOIINXCS MO JUCHUILIMHE (MOIYJIIO)

OueHOYHBIE MATEPHAJIBI JIVIS TEKYIIEr0 KOHTPOJISI yCIeBAeMOCTH:
- KOMIUTIEKT BOTIPOCOB I ornpoca 1o aucturuimae — 44 mr. (I[punoxenue 1);

OueHoYHBIE MATEPHAJIBI 1JISl IPOMEKYTOUYHOMH aTTeCTALMM:
- KOMIUJIEKT BOMPOCOB K 3Kk3aMmeny 1o aucuuruinae — 50 w. ([Ipunoxenue 3).



[Ipunoxenne 1

KoMmiekT BOIIPOCOB JId OIIpoca Mo AMCUUIIJIMHE (MO[[yJ'IlO)

[IepeyeHb KOHTPOJBbHBIX BOIIPOCOB JIJISI OLICHKA KOMIOCTCHIIMU:

1. B xakoM ciy4yae npeano4yTuTelnbHee ucnoib3oBatb MADB ¢ KopoTkuM nepuoaom
nonyBbIBe/ieHUs (MblliiHble MAB)?

2. Yto Takoe xuMepHble aHTHreHHbIe perentopsl (CAR)?

B 4em pasHuina Mexay TMCTOJOTMYECKUM M IIUTOJIOTUYECKUM HCCIIEAOBAHUEM

KOCTHOTO Mo3ra? (Kakoi MaTepuay MCCIeMyeTcsl, Kakylo HWH(OOPMAIUIO

MOJTy4YaeT UCCIIeI0BATENb)

K uemy npuBoaat myrtanuu B rene c-Kit?

Yro Takoe cynpeccopHble KIEeTKH MuesouaHoro npoucxoxaeaus (MDSC)?

MonekynsipHble MexaHU3MBI MpolieccuHra anturena B MHC 1 knacca.

MonekynsipHble MexaHU3MBI MpolieccuHra anturena B MHC 1 knacca.

CoBpemeHHas Kilaccu(puKalys aHTUT€HOB.

XapakTepucTuka JMIUTONOB — HMMYHOJOMHUHAHTHOCTb, PacIOJIOKEHUE,

CTPYKTYypa.

10.buonornyeckass poyib CyIIECTBOBaHUS [-3aBHCHMBIX U T-HE3aBHUCHMBIX
AHTUTEHOB M COOTBETCTBYIOIINX UMMYHHBIX OTBETOB.

11.IMMyHHBIH CHHAIIC U €T0 CTPYKTYpa.

12.ITpo6eMbl, BCTAIOIME B MPOIIECCE PA3BUTHS MMMYHHOTO OTBETA M CIIOCOOBI UX
pEIICHUS.

13.Craguu popmMupoBaHUS IMMYHHOTO CHHAIICA.

14.Pons JIK B *MMyHHOM OTBETE.

15.Kpocc-nipe3eHTarus, MpOLECCUHI aHTUTEHA TMPH ATOM CHOCO0e Mpe3eHTalluu
aHTHUIEHA.

16.Tporouutos. [Ipobrema aktuBauu cruerupuyeckux T-k.

17.Aytodarus. buonornueckoe 3HaueHHEe. Y4acThe B MPE3CHTAIIMN AaHTUTCHA

18.NUudnamacoma. YcnoBust popMupoBaHusi, GyHKIUH.

19.MonexynsapHO-TeHETUYECKHNE MEXaHN3Mbl opMUpoBanHus pazHooOpasus BKP.

20.MonekynsapHO-TeHETHUECKHE MEXaHU3MbI (hopMupoBanust pazHooopaszust TKP.

21.MonekynsapHO-TEeHETHUECKAEe  MEXaHW3Mbl  (pOpMHpOBaHUS  pa3zHOOOpasus
aHTHUTEN PAa3IMIHON CHIEIIU(PUIHOCTH.

22.MonekynspHble MEXaHU3MbI IPOHUKHOBEHUS ayTOAHTUTEN BHYTPh KICTKH.

w

©o~No O~

23. baktepunuaHas aKTHBHOCTh CBIBOPOTKH KPOBH ONPEICISACTCS:
(A) + uMMyHOTTIOO Y IMHAMHA
(B) + xommeMeHTOM
(C) - nakToheppuHOM
(D) + nu3onumMom
(E) + 6era-nuzuHOM

24. AXTUBHBIX IIEHTPOB B MoJjiekyse IgM:
(A) + 10



(B) - 8

(C)-4

(D)-2

(B)-1

25. Kako# kj1acc HUMMYHOTJIOOYJIMHOB UMEET CaMyI0 CIIOKHYIO CTPYKTYPY?

(A) + IgM

(B) - 19G

(C) - IgA

(D) - 1gD

(E) - IgE

26 [TuHOIIMTO30M HA3BIBAIOT:
(A) + morJoIIeHNE KUIKOW YaCTH Yy>KEPOJIHOTO MaTepuaa
(B) - morJoreHne KpymHbIX aHTUTCHOB
(C) - 3axBaT BCero 4yKepoIHOTO
(D) - mocTeneHHOE MOTJIOIICHUE aHTUIeHA
(E) - ycxopeHHOE TOTJIONICHHE aHTHICHA

27. M-kieTku niepepadaThiBalOT aKTUBHO:
(A) + xumyc
(B) - xopma
(C) - xoxaHbIC TOKPOBHI
(D) - snurenuii OpoHXOB
(E) - cuHOBHANIbHYIO JKHIKOCTh

28. Tlonoxxenue, cripaBeuBoe st mosiekya MHC 1 knacca:
(A) + IpUCYTCTBYIOT Ha BCEX SAPOCOACPIKAIINX KIETKAX
(B) - sxcmipeccupoBaHbl MPEUMYIIECTBEHHO Ha mpodeccroHanbHbix AITK
(C) + npeacrasasitor AI' CJI8 T-n
(D) - npeacrasnsitotr AI' CJ14 T-n
(E) - yuactBytoT B T-3aBUCHMO¥ peryisunu oopazoBanus AT

29. KakoBa nmokanu3anusi aHTureHHoro nentuaa B AITK?
(A) + BxoauT B coctaB mojiekyst MHC-2 kmacca ATIK
(B) - Ha nmoBepxHOCcTHOU MeMOpane ATIK
(C) - B nurorutazme AITK
(D) - B nepenykineapnoii 30He AITK
(E) - Ha xryrukax AITK

30. Peakiuu B cuCTEME pELeNTOPHOTO KOMIUIeKca T-Kuiiepos:
(A) + pacnio3HaBaHUE aHTUT€HHBIX NMENTUAOB, TPE3CHTUPYEMbIX MojekyiaamMmu MHC
1 xnacca
(B) - pacnio3HaBaHHe aHTUTEHHBIX MEMTHIOB, MPE3EHTUPYEMbIX Mosiekyiamu MHC
2 xnacca



(C) - cBs3bIBaHUE CBOOOHBIX AHTUT'CHOB

(D) + crabunm3anus aHTUT€HHHIYIIMPOBAHHBIX KOHTaKTOB B cBsiske MHC 1 kmacca
-C8

(E) + CI3-omocpenoBanHasi TPaHCIAIMS IEPBUYHOIO aKTHBUPYIOIIETO CUTHAIA

31 IlyckoBoit curHai KjaoHoCHeU(PUIecKor akTUBALMH JIUM(POITUTOB?
(A) - IUTOKUHBI
(B) - MoneKyIIbl KOHTAKTHOTO B3aHMMOACHCTBHS
(C) - arTHTEN
(D) + anTHreHBI
(E) — axproBaHTHI

32. NF-«B siBiisieTcst BaXKHBIM HJIOT€HHBIM IIPOMOTOPOM OITyXOJIM TaK KakK:
(A) cTumynHupyeT BEIPaOOTKY BOCHAIUTEIBHBIX [INTOKUHOB
(B) ciocobeTByet penaparuu JJHK omyxomu
(C) sBiseTcsA aHTHAIONTOTUYCCKUM (haKTOPOM
(D) ciocoOCTBYET BBKUBAHUIO OIMYXOJICBBIX KJICTOK ITyTEM CHUKCHHS SKCIIPECCHH
aHTHanonTuyeckoro rera Bel-2

33. Tlouemy kileTo4yHasi ruOENb MOCPEICTBOM HEKpO3a — HEXKeNaTeIbHOE IMOCIIEICTBUE
JICYCHUS OITyXOJICH?

Chemotherapy VEGV, IL-1, IL-6, IL-8, IL-10
Radiotherapy l—Cytoklnes ’ ’ ! ’

l Immune
HMG-B1, ATP, HSP cell
’ N % Receptor
R » -.“- ’ - —
\*2 ¥
Tumor Necrotic .
products
Axrueauus T-xneTox
uepas ATIK Cytokines IFN-y, IL-1,
T cell activation IL-12, TRAIL

34. CD95 nurann (CD95L) (oTMeThTe paBUIIbHBIE OTBETHI)
(A) B HopMe akcnipeccupyeTcst Ha T-kumtepax u NK-kineTkax
(B) xorga CD95L B3aumopeiictByet ¢ CD95 Ha KileTKax-MHUIIEHIX, 9TO 3ayCKaeT
UX JIeJIEHUE
(C) CD9Y5L skempeccupyeTcst Ha HEKOTOPBIX OMYXOJIEBBIX KIETKax
(D) CD95L+ omyxomneBbie KIETKH MOTYT YOUTh T-KJIeTKH



(E) mamuuane CD95L mo3BoIIsSIeT OMMyX0JIeBbIM KIIETKaM M30erath a3 dexra
[IUTOTOKCUYECKUX aHTHTEI

35. Unponamus 2,3-auokcurenasa (IDO) (oTMeThTe paBUIIbHBIE OTBETHI)
(A) MOIIIHBI UMMYHOCYTIPECCUBHBIN arcHT
(B) ucnonb3yeTcst B MpOTHBOPAKOBOM Teparuu
(C) momaBnser Gpyukipu NK-ki1eTok
(D) aktuBupyert Treg
(E) BepBbIc 0OHapyXeH B KIIeTKax Tpodoodiracra

36. [louemy pacTBOpHMBIE OITyXOJIEBbIE AHTUTEHBI — OJUH U3 (PAKTOPOB U30ETAHUS
MMMYHHOTO OTBETA OITyXOJIbIO?

37. Hapucyiite cXxeMaTHYHO CEJIEKIIUIO OITyXOJIEBbIX KJIETOK, HEPACTIO3HABAEMBbIX
MMMYHHOU CUCTEMOWU

38. [Touemy anTuTena MaodhhHeKTUBHBI B 00pHOE ¢ CONMMIHBIMU OIMYXOJISIMU?
1 2

3

39. 3anonHuTe TabMIy «POSM pazNIUUYHBIX MOJTUIIOB KJIETOK UIMMYHHOUM CUCTEMBI B
Pa3BUTHUH OITYXOJIEW.

Turel KJIIETOK IIporuBoomyXo0IIEHIE [IpoomnyxoneBbie
¢ dexTs 3¢ dexTh

MO, JIK,

MHETOUIHBIE

KJIETKU-




CyIpeccopbl

Ty4dHbIE KIETKHU

B-xieTku

CD8+T

CD4+ Th2

CD4+ Thl

CD4+ Thl7

CD4+ Treg




NK

NKT

Hetitpodubt

40 K AHTUAATrC3MBHBIM MOJICKYJIAM UMMYHHOI'O CMHAIICa OTHOCATCA
(A) CD80/86 (B7)
(B) CTLA-4
(C) FasL
(D) PD-L1
(E) PD-1

41. Yto Takoe CynpecCOpHbIE KIETKH MHEJIOUIHOTO npoucxoxaenus (MDSC)?

42. CymipeccopHble KIeTKr Muesonioro npoucxoxaenus (MDSC) ciocoO6CTBYOT
OITyXOJIEBOMY POCTY TaK Kak
(A) ctumynupyroT oOpazoBanue Treg
(B) cexpeTupyroT MepOKCUHUTPUT, KOTOPBIN BBI3BIBACT MIPUCOCINHEHUE HUTPATA K
TCR u, TakuMm 00pa3oM, THAKTUBUPYET 3TH PELENTOPbI



(C) cexperupyrot sHAO0TeNMANBHBINA (akTop pocta (VEGF), uro 610kupyeT
CO3peBaHME JCHIPUTHBIX KIETOK

(D) cexpeTHpyroT apruHasbl, 4TO yXyAmaeT QyHKIHUIO T-KIETOK IMyTeM CHIKCHHUS
skcnpeccun CD3(

(E) ctumynupytrot nmepexoa Makpodaros ot M1 k kiretkam M2

43. JlonoyTHUTE TPEIIOKEHHUS.
(A) ecrectBennbie perynsatopabie T-kietkun CD25+CD4+ Treg (Treg) pa3BuBatorcs
B u
(B) pa3BuTHE 3THX KJIETOK TpeOyeT 00Jiee BHICOKOW aBUTHOCTH B3aMMOJICHCTBHS MX
TCR ¢ xommiekcom ayroanturen/ MHC, skcnipeccupyeMbIM KJIETKaMH CTPOMBI
TUMYyca (TJIaBHBIM 00pa30oM SMUTEIMEM KOPTUKAIBLHOIO CJIOs), YeM TpeOyeTcs s
CEJIEKIMHU IPyTrux T-KIETOK, HO MEHBIIEH, YeM TTOPOT JJIs
CEJIEKIIHH.
(C) neHTpanbHas pojib B pa3BUTHH U QYHKIIMOHUPOBAHUHU Treg OTBOAMTCS TeHY

(D) Treg ciocoGHBI BBIpaOaTHIBATH CYIPECCOPHBIC IIMTOKUHBI u
(E) Treg B HOpMe CITy>KaT JUIsI
(F) rmaBHas muiens Treg

44. Onyxoab ciocoOCTBYeT MnosiBiieHUuIo Treg Tak Kak

Kpurtepun onennBanns yueOHbIX AelicTBUH 00yUYalOmMXcsl IPU MPOBeAeHUH 0Ipoca
OtmeTka Kpurepuu onennBanus
OTJINYHO 00y4aronuiicss 9eTKO BEIPaXKaeT CBOIO TOUKY 3PEHHS II0 PAaCCMaTPHUBAEMBIM BOIIPOCAM, IPHUBOIS

COOTBETCTBYIOIINE IPHUMEPHI

XOPOIIO 00yJaronuiics TOMyCKaeT OTACIbHbIEC TIOTPEIIHOCTH B OTBETE
YZIOBJIETBOPUTEILHO obyuaronuiicst 0OHapyXUBaeT MpoOesbl B 3HAHUSAX OCHOBHOTO Y4e€OHOTO M HOPMaTHBHOT'O MaTepHala
HEYOBJIETBOPUTEIBLHO obydaronuiicss 00HapyKHMBAET CyLIECTBEHHBIE IPOOEIBI B 3HAHUAX OCHOBHBIX MOJIOKESHHUH

JUCIWIUTIHBI, HEYMEHHE C TIOMOIIBIO TIPETIOIaBaTelIs MOTYIUTh IPABUIBHOE PEIIeHe KOHKPETHOI
MIPaKTUYECKOM 3a/1aun

KommniekT BONpocoB K 3K3aMeHy 10 AU CHUILINHE (MOAYJII0)

1.CtpykTypHass opraHu3alusi 3apOJbIIIEBbIX T€HOB O-, -, Y- U O-1leTeld aHTUTEH
pacno3natomero penenropa T-nmumpornuroB (TCR). Cermentst C, V, J u D JHK,
koaupytomue Gopmuposanue mneneit TCR.

2.®akTopel, obecneunBaiye (HOPMUPOBAHUE MHOKECTBEHHOCTH aAHTUT€HHOIO
pazHooOpasus TCR:

3. [loHsiTHE O MOJIEKYJISPHBIX CTPYKTYpax, 3HAYMMBIX B PEaHKUPOBKE T'€HOB —
MPOMOTOp ISl KaXJIOro V-TeHa, TpaHciaupyemas JuIepHasl IOCieI0BaTeNbHOCTh L
(Leader sequence), V-3k30H, V-cermeHT. CTPYKTYpHAasi OpraHu3alis 3apo/IbIIIEeBbIX TCHOB
nerkux (Igk u Igh) u Tsoxensix (IgH) neneit uMMyHOTrI00yJIMHOB.




4, MexaHU3MBl, KOJUPYIOIINE TE€HETUYECKOE MHOT000pa3ue
aHTureHpacrnosHaronmx crpyktyp BCR u uMmyHOrno0yamHoBbIx MosieKkysl. CTpyKTypHas
OopraHuzais PEKOMOMHAHTHOW CHTHaJbHOW mocienoBarenbHoctd. Vo (D) J-
peKoMOMHAITHS.

5. CurHaimpHbIe TOCTECIOBATEIbHOCTH pekomOuHarmu (RSS-12 u RSS-23) —
KpuTHueckue (akrtopel, omocpenyiommue V (D) J-pexomOunaruio. IlpaBmmo 12/23.
Mexanusmel V (D) J-pekomOunarmu. PaHmgomMHas peKOMOMHAIMsS T€HHBIX CETMEHTOB.
[TocnenoBarensHOCTh pekoMmOuHanmu reHoB BCR — Tsoxensie H-1mienu, nerkue L-mienw, K
(Igx), A (Igh).

6.IlocrnenoBarenbHOCTh PEKOMOMHAIINKM T€HOB Ha YPOBHE XPOMOCOM. 3HaYUMOCTD
oenkoB RAG-1 u RAG-2 B niporieccax V (D) J-pekoMOuHAaIMH, a/UIeIbHOS UCKITIOYCHHE.

7.3HaUMMOCTh B TpoOlleccaXx pEKOMOMHALMK HyKjiea3d Artemis; MOJEKY,
criocoOcTBytomux coeanHeHuo paspbiBoB JJHK — Ku70 u Ku80; mporenHkuHazHOU
karanutuyeckor cyowenuuuiel JJHK (DNA-PKces), monekynst XRCC4, TepMuHaibHOM
ne3zokcunykieotuamirpanchepassl (TdT), murazer IV IHK u np.

8.CurHaibHOe ¥ Kojupylollee coenrHenne. DOpMUPOBAHHE «IIMHIEK», HX
pa3pe3aHue, HM3MEHEHHME OCHOBaHMH (J00aBJIeHHE WM yJajJeHUE) C KOPOTKUM
WHBEPTUPOBAHHBIM KOHIIOM WJIU MAJIMHJIPOM — PETHOHOM P.

9.MMMyHO3aBUCHUMBIE  TATOJOTUYECKUE COCTOSHUSA, (opmupyomuecss mpu
MyTalUsaXx TreHoB Hykieasbl Artemis, JIHK-3aBucumoi#t mnporenmnkunassl (DNA-PK),
oenkoB RAG-1, RAG-2, IL-7Ra u mp.

10. OcHoBHBIE TPUHIUIBI UMMYHOJOTHUECKOIO paclio3HaBaHus. TeopeTnyeckue
obocHoBanusi Y. J[x»3iHY?1s1 0 BO3MOXKHBIX MEXaHM3MaxX pacloO3HABaHUS «MUKPOOHOTO
qy>KOTO».

11. IK — xJ1r0ueBOM UTPOK B aKTUBALMM UMMYHHOTO OTBETA HAa MATOT€H, HOCUTEIh
CUTHaJIa ¢ iepudepun B IUMQPATHUECKUN y3el.

12 Anturensl, knaccudukamnms. Knerounsie anturensl. CD- cucrema.

13. Dnutonsl. XapakTepUCTHUKA, CTPOCHUE, BKIAJ B Pa3BUTHE UMMYHHOTO OTBETA.
[lepexkpecTHO pearupyrole aHTUTeHbl, UX BKJIaJ B GOPMHPOBAHNE UMMYHONATOJIOTUH.

14. Tlpu3Haku aHTUT€HOB, KOTOPBIMH JIOJDKEH 00JIaJaTh aHTUTeH <KC TOYKHU
3penuss> B- u T-nmumdorutoB. Kontpons nmmynnoro orsera resamu MHC.

15. CBOICTBa aHTUT€HOB.

16. TonepaHTHOCTH - aKTUBHOE M M30MUpaTeNbHOE MOJaBICHIEe HIMMYHHOTO OTBETa B
OTHOUIEHUH JAHHOT'O KOHKPETHOT'O aHTUTEHA.

17. PAMPs1 u TLR. AxrtuBamus BocnanureinbHOro (ona st (popMHUpOBaHUs
aJanTUBHOTO UMMYHHTETA.

18. Knaccuduxkarus natoren pacnosHaromux pernentopoB (PRR). Ux 3nauenune B
(GbopMUPOBaHUU NTEPBON JTUHUU 3ALUTHI.

19. AIIK, 3nayenue B (POpMHUpOBAaHWHU IMEPBHYHOTO WMMYHHOTO OTBeTa Ha T-
3aBUCUMBIE AHTUTEHBI.

20. MHC wu ero mpoayktel. Bumocnenuduueckue 0COOCHHOCTH B CTPOCHHH,
pacrnpeziesieHue Ha KJIeTKax, 3HaueHrue B ((OpPMHUPOBAHUN UMMYHHOT'O OTBETA.

21. Kaptet renoB MHC 1 kiacca, cTpoeHMe HUX MpPOIYKTOB, MNPOLECCUHT H
MpEe3eHTalUs UMMYHOT'€HOB.



22. Kapter renoB MHC 2 xnacca, CTpoeHHE HUX MPOIAYKTOB, MHPOLECCHHT H
pe3eHTalrs UMMYHOT€HOB.

23. Monekynbl CD1. Ctpoenue, BkiIaa B Mpe3eHTAIMIO aHTUTeHOB. Kpocc-npaiim
pe3eHTaIuS.

24. VYcinoBus (QoOpMUpPOBaHUS BBITOJHOTO JJIS XO35MHA ITUTOTOKCHUYECKOIO
KJIETOYHOTO UMMYHUTETA MPOTUB BHYTPUKJIETOUHBIX [TaTOT€HOB.

25. CriocoObl yCKOJIb3aHUs TATOTEHOB OT IpolieccuHra u npe3enranuu B AITK.

26. Aytodarus, poiib B UMMYHHOM 3aIllUTE.

27. MecTo npe3eHTali aHTUTEHOB B MIMMYHHBIX ITPOIIECCaX.

28.11pobnembl, 3aTpyJHSIONIUE MPE3CHTAIUIO AHTUT€HA U HX TPEOI0JICHHE.

29. JIK, ux cyOnonymnsuu, QyHKINH.

30. IMMyHHBIH cHHAIIC KaK 30Ha YCTOMYHUBOTO MEXKJIETOYHOTO KOHTAaKTa, €r0 POJib
B peaju3alyy TOW WIM WHOW (HOPMBI MMMYHOJIOTHYECKOTO PACMO3HABaHUS U Iepeaaye
CUTHAJIA.

31. CtpykTypa u GyHKIHS 3pEJIOr0 UMMYHHOTO CHHATICa.

32. Koctumynsanus T-1, kak 00s3aTelIbHOE YCIOBUE UX YCIIEITHOM aKTUBAIIUU.

33. Crpykrypa TLR, gomosHuUTEIbHBIE MOJEKYJbI, HEOOXOIUMBIE  JUIS
pacno3HaBaHUsI MATTEPHOB, CUTHAJIMHT BHYTPb KIIETKH.

34. TlatTepH pacno3HaOIIKE PELENTOPhl B iuTo30ie. MH(pnamocoma.

35. MyD88 - u TRIF- 3aBucruMbIe aKTUBAIIMOHHBIE MTYTH.

36. ®opMupoBaHHUE TOMOJHATEILHON CUTHAILHON BETBU OT HIOCOMABHBIX TLR.

37. Xapaktepuctuka (akTopoB TpaHCKpunimu npu TLR - curnamunre, wux
byHKIUA.

38. UanykTops! aktuBanuu T-1. T-anbda, 6eta; T-ramma, nenpra; CDR1, CDR2,
CDR3. ®opmupoBaHue CUTHANA B AP0 KIETKU MIPH CBSI3bIBAHUH aHTUTEHHOTO KOMILIEKCa
c TCR.

39. TpanckpunimoHHbie (GaKTOPbI, HEOOXOAUMBIC IS aKTUBAIUU T-I1.

40. IIposiBnenune akTuBanuu T-1.

41. luxotomusi T-xenmepHOro 3BeHA aJaNTUBHOIO MMMYyHHUTETa. Poilb aHTUTreHa,
IIUTOKWHOB, KOPEIIENTOPOB U KOCTUMYJISIIUKA B BbIOOpE MyTH nuddepeHmpoBku T-X.

42. Ycnous aktuBaimu B-n. CoObITHS, yCUIMBaIONIME aKTUBAIUIO B-11.

43. TlepBslii, BTOPOM, TpeTHl cUrHalbI BHYTph B-11. Jluddepenuporka B-i1.

44 .Cur"aiabHble YT OCHOBHBIX CEMENCTB IIUTOKHUHOB.

45.0cobennoctn  peuentopHor cTpykTypel HK. CrpykTypHble OTIHYUS HX
MMMYHHOTO cuHarca. Curnanuar HK.

46. mmyHHBII cuHaric. OyHKIIMOHATBHOE Ha3HAUYCHUE.

47 .IIpoGaeMbl IpH pacro3HaBaHUH AIIUTOIOB U aKTUBAITUHU T-KIIETOK
48.9tansl HopMUPOBaHUST UMMYHHOTO CHHATICA.

49. Koctumynsiuusi. MexaHu3mbl, Ha3HAYEHHUE.

50.PerynsTopHas poJib BpoxaeHHOro uMmMyHuTeTa. Hobenesckas mpemust 201 1r.



Kpurepun oueHuBaHusi y4eOHbIX JeiicTBUA 00y4alOIIMXCS NMPH NMPOBEIeHNH 3a4eTa

OrMmeTka

Kpurepuu ouenuBanus

OTJIMYHO

BBINIOJTHEHBI BCE BUIBI yueOHOH paboThl, IpexycMOTpeHHbIe yueOHBIM m1anoM. O0yJaromuicst
JEMOHCTPUPYET COOTBETCTBUE 3HAHMIA, YMCHHUH, HABBIKOB IIPUBE/ICHHBIM B TaOJIHLAX MOKa3aTEIIIM,
OIlepUpyeT NPHOOPETEHHBIMH 3HAHHMSAMH, YMEHHAMH, HaBBIKAMH, IIPHMEHSICT X B CHTYaIlHsIX
MOBBIIICHHOH CIIOXKHOCTH. [IpH 5TOM MOTYT OBITH OITYIIEHEl HETOYHOCTH, 3aTPYAHEHUS TIPH
AQHAINTHYECKHUX OIIepalisIX, IIepeHoce 3HAaHUH W YMEHHH Ha HOBBIC, HECTaHIapTHBIC CUTYaIlN

XO0po1LIo

BBITIOJTHEHBI Bce BUABI yIeOHOH paboThl, IpeJyCMOTPEHHBIE YIeOHbIM ITaHoM. O0yJaronuiicst
JEMOHCTPUPYET COOTBETCTBUE 3HAHHUM, yMEHNUI!, HABBIKOB MIPHBEICHHBIM B TaOIMIAX MOKA3aTeIsIM,
OTIEpUPYET MPUOOPETEHHBIMU 3HAHUAMH, YMEHHAMH, HaBBIKAMHU, IPIMEHSET UX B CTAaHJAPTHBIX
cutyanusx. IIpu 3ToM MOryT OBITH JOMYIIEHBl HE3HAUUTEIBHBIE OIIHOKH, HETOUHOCTH, 3aTPyJHEHHS
TP aHATUTUYECKUX OTIEpaLUsIX, IepeHoCce 3HAHUI U YMEHHI Ha HOBbIE, HECTaHAapTHBIE CUTYyaI[N

YAOBJIECTBOPUTEIILHO

He BBITIOJIHEH OJIMH WM 0oJiee BUIOB y4eOHOH paboTHI, IPEyCMOTPEHHBIX YIeOHBIM IUTAHOM.
OOydJaromuiicst JTEeMOHCTPUPYET HETIOTHOE COOTBETCTBHE 3HAHUH, YMEHHH, HABBIKOB IIPUBE/ICHHBIM B
TalNuIax MoKa3aTessiM, JOIyCKalOTCsl 3HAYNTENBHBIEe OIINOKH, IPOSIBIISETCS YACTUYHOE OTCYTCTBHE
3HAHW, YMEHUI1, HABBIKOB IO PsAY MTOKa3aTesei, 00y4alonuiics HCTIBITHIBACT 3HAYUTEILHBIC
3aTPYAHEHUs IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSIMH IIPH UX EPEHOCE Ha HOBBIE CHTYaIlNU

HEYIOBIETBOPUTEIHEHO

HE BBINOJIHEHBI BUABI y4eOHOH paboThl, IpeIycMOTpEHHbIE Y4eOHBIM ITAHOM. IEMOHCTPUPYET
HETIOJIHOE COOTBETCTBHE 3HAHU, yMEHHI, HABBIKOB IIPUBEACHHBIM B TaONIHIIaX IMOKa3aTeNeH,
JIOITYCKAIOTCS 3HAYUTEIBHBIC ONIHOKH, IPOSIBIISICTCS OTCYTCTBHE 3HAHHUMN, YMECHUI, HABBIKOB TI0
OopIIeMy psIy TOKa3aTesiel, 00yJarolUics HCIBITHIBACT 3HAUUTEIIBHBIC 3aTPYAHCHHS TPU
OIepUPOBAaHUM 3HAHUSMHU M YMEHUSAMHU IIPU UX NEPEHOCE HA HOBBIE CUTYAIMU




JUCT BHECEHUS N3MEHEHUM
B PABOYYIO ITPOI'PAMMY JUCHHUIIJIMHBI (MOY JIS)
«MonexymnspHas ¥ KJI€TOYHass HMMYHOJIOT U

Hanpagsiaenue noaroroBku: 06.04.01 buonorus
®opma 00yueHHsI: OYHAs, OUHO-3a04YHAS

Pabouast mporpamMma AUCIUIUIMHBI IEPECMOTPEHA, 00CyKIeHa U oo0peHa i ucnoHenus B 2024-2025
y4eOHOM roJly Ha 3aceJaHuH Kadeapbl IMMYHOJIOTHU ¥ OMOTEXHOJIOTUU

IIporokoui 3acenanus Ne OT «__ » 2024 r.
3aBenyrommii kKadenpoit H.B. IlumenoB
(OondicHocmu) (noonucs, dama) (PHUO)

H3meHeHue Conepmalme HU3MCHCHUSA

MYHKTA




