IncruryT Gioximii im. O.B. ITasaagina HAH Ykpainn

3BATBEPIKYIO»
I[HpeKTop IHCTHTyTy

Incturyr
ﬁtoxmu

C.B. Komicapenko

20 22poKy

POBOYA TPOTPAMA HABYAJBHOI JUCHUTIIITHA

Mouieky/asipHa iMyHOJIOTist

Cneniajabnicts: 091 bionoris

OcBiTHLO-HayKoBa nporpama: 091 Biosoris

Ocsitniii piBenn: moxrop dinocodii (PhD)

CraTyc AHCHHIUIIHHA: JUCLMILTIHA BiTBHOrO BUGOpY acnipanTa (BUOipkoBa)
MogBa BHKJIAAAHHA: YKPalHChKa

KUIB - 2022



PobGoya mporpama mucruruiinu: «MoeKynsipHa IMyHOJIOTISD» Ul 3700yBadiB BHUILOL
ocBiTM crTymeHs Aokropa (Qumocodii  (TpeThOro OCBITHHO-HAYKOBOIO pIBHS) 3a
crerianizamiero 091 Biomoris ,, 4/ 7 gav 20 22poky.

Po3pobnuKk:

Ckox Mapuna BonogumupiBHa — akagemik HAH VYxkpainu, ronosBHuil HayKoBHH
CHiBpOOITHUK  Bimmimy MonekyispHOl imyHomorii ImctutyTy Gioximil iwm.
O.B.[Tanmnanina HAH Ykpainu, okTop 6ioJ0rivHUX HayK, mpodecop.

PoGoua mporpama aucuuiuting «MoeKyisipHa IMYHOJOTIs» 3aTBep/UKeHa Ha
3acianni Buenoi paau IncturyTy Gioximii im. O.B. INannagina HAH Ykpainu

[TpoToxomn Ne A Bin« /£ » _ crmnt 20 2Zpoky

Jupextop InctutyTy OioXimii
im. O.B. INannagina HAH Ykpainu
akanemik HAH Yxkpainu

C.B. Komicapenko

« fo» L 20 22poky
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2. Meta Ta 3aBIaHHS HABYAJIbHOI JUCHUILTiHH

Meta qucuumiinm — copMyBaTu y acmipaHTiB CUCTEMY 3/1aTHOCTEN Ta BMiHb
3 TEOPETHYHHUX OCHOB w00 (opMmyBaHHA 1 OyIOBM IMYHHOI CHCTEMH Ta
0CcOOIMBOCTEM (PYHKITIOHYBaHHS ii KJIITUHHOI Ta TYMOPAaJbHOI JIAHOK 3 OIJIALY Ha
3arajibHO-010J10T14H1 MIPUHIIMIIN €BOIIONIT Ta (YHKIIIOHYBAaHHS )KUBUX CUCTEM.

3aBaaHHA:

1)  3’scyBaTH OCHOBHI MPUHIMIIK 3a0e3MCUCHHS CIENUBIYHOCTI IMyHHOT
BIJIMOBI/Ii, @ TAKOK CTAHOBJIEHHS crielu(iuHoil (opMu pearyBaHHs B (PiIoreHesi;

2)  3acBOiTM OCHOBHI NPUHIUNH OyJ0BH Ta (PYHKI[IOHYBaHHS KIITHHHOI Ta
I'YMOPaJIbHOI JJAHOK IMYHITETY CCaBIIiB;

3)  3’scyBaTH MOJICKYJISIPHI MEXaHI3MH aKTUBAIlil IMyHHHUX KJIITHH.

Cmpykmypa xkypcy: Kypc “MonekynsipHa iMyHOJOTis1» 3HaAHOMUTh acIipaHTIB
13 TOJIOBHUMHU MOJIEKYJIaMH, 1110 3a0€3MeUyI0Th MEXaHI3MHU IMYHITETY y CCaBIIiB, Ta
OCHOBaMH iX (DYHKIIIOHYBaHHS B MPOIIECI PO3BUTKY IMYHHOI BIAMOBi/i, a TaKOX
posrisae  ¢utorenes GOpMyBaHHS 3aXHUCHUX MEXaHI3MIB Y TIPEICTaBHUKIB
TBAPUHHOTO CBITY.

VY pe3ynbTaTi BABYEHHSI HABYAIBHOIT JUCHUILUIIHA aclipaHT MOBUHEH

3HATH:

o XapaKTEPUCTUKU MPOTETHIB, [0 OEPYTh y4acTh y ceupIyHUX IMyHHUX
peaKIisx,

J MEXaHI3MH B3a€MO/IIi IMyHHUX KJITHH JJI peajizallli ryMopaJbHOTO Ta

KJIITUHHOTO IMYHITETY,
o MEXaHI3MH BHYTPIIIHbOKIITUHHOTO CUTHAJIIOBAHHS, SIKI 3a0€3Me4yl0Th
aKTHBAIIII0 IMYHHHUX KJIITHH.

BMITH:

o aHadi3yBaTM  HAYKOBY JIITEpaTypy Ta 3HAXOAUTH  HEOOXITHY
1H(popMaIlio;

o KPUTUYHO OIIHIOBATH OTPUMAaHI pe3yJibTaTH 3 OTJISAAYy Ha crherudiky

IMyHHHUX MEXaHI3MiB.

po3ymirm:

o OPUHIMIM  PO3BUTKY IMYHHMX pEakIid Ta 3arajibHO O10J0T1YHE
3HAYEHHS IMyHHUX MEXaHI13MiB.

Micue mucuumutinu (6 cmpykmypHo-102iuHiti cxemi ni020mosKu Gaxisyie
8ionoeionozo Hanpsamy). HaBuanbHa nuctumiiHa «MoJeKynsgpHa IMyHOJIOTISDY €
CKJIAJIOBOIO OCBITHHO-HAYKOBOiI MPOTpPaMH IMATOTOBKH (haxiBIliB 3a TPETIM pPiBHEM
BHUIIIOI OCBITH, CcHeIiaizalis 010XiMisl, OCBITHbO-HayKoBa nporpama 091 «biosorisy.

B Hili BUBYAIOTHCSI CydacHi YSBJIEHHsSI MPO MOJEKYJSPHI OCHOBH IMYHITETY Ta
HOro pO3BUTKY B MPOIIEC] €BOJTIOLII.
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3B’s130k 3 iHmmMMHU aucuumiaiHamMu. Kypc «MonekymspHa iMyHOJOTIS) €
CKJIaJIOBOIO0 OCBITHBO-HAYKOBOI MPOTpaMH MiAroTOBKU (haxiBI[iB 3a TPETIM pIBHEM
Buloi ocBiTH «Jloktop (inocodii», cmemiamizamis 610XiMisf, OCBITHbO-HAyKOBa
nporpama 091 «bionoris» 1 HEPO3PUBHO MOB’A3aHUM 13 TAKUMH JTUCHUILUTIHAMU SIK
«bioximiay, «MomnekynsgpHa 6io10risy, «DizudHa XiMisny.

3. Ilporpama HaBYAJBHOI JUCHMILTIHU

3micToBuii Moayab 1. [IpyHIMON IMyHHOTO pO3Mi3HAHHA, TOJIOBHI MOJIEKYIIH,
10 Horo 3a0e3MeuyroTh.

Tema 1. ®ijoreHe3 iIMyHHOT CHCTEMU.
EBomronis cuctemu imyHiTeTy. ETanu (UIOT€HETUYHOTO CTAHOBJIEHHS IMYHHHUX
MOJIEKYJT 1 KTHH. [IpUYMHU €BONIOMIMHOTO BHHHKHEHHS CHUCTEMH IMYHITETY.
["onoBHI CTPYKTYpHI OJIOKH aHTUTEH-CHEIU(IYHUX PELENTOPIB 1 aHTUTLI.

Tema 2. MosnekynsipHi OCHOBH IMYHHOT'O PO3ITI3HAHHS.
Po3mizHaHHA 3a TPUHIUIIOM «CBIM-4yXHI» y KIITHH TPUPOJIHUX KIJIEPIB.
XapakTepucTUKH KITHH crienudiyaoro imyHitety — T 1 B mimdonuris.

Tema 3. MonekysipHi CTPYKTYpPH, 5Kl 3a0€31€UyI0Th PO3MI3HAHHS AaHTUTEHY Ta
aKTUBALIII0 IMyHHHUX KJIITHH.
AHTHTEHU TICTOCYMICHOCTI, aHTUreH-crienudiuni penentopu T 1 B mimdonuTis, ko-
pEeLenToOpH, KO-CTUMYJISITOPHI MOJIEKYJIHM, MOJIEKYJIH ajare3ii. YTBOPEHHsI IMYHHOTO
CHHAIICY.

3MmicToBuii MoayJb 2. MexaHi3MHM akTHUBaIlii IMyHHHX KITHUH. Po3BUTOK Ta
perymsuig cneuniyHoi IMyHHOT BITOBII].

Tema 4. IlpomecuHr 1 mnpe3eHTaliss aHTUTEHIB. ['OJIOBHI HUISXU KIITUHHOIO
CUTHAJIFOBAHHS MPU aKTUBALIi1 JIIM(OLIMTIB.

OcHOBHI TOAll MPONECHHTY 1 TIpe3eHTallli aHTUIeHIB B  AHTUICH-
npe3enTyBaibHUX KiaiTuHax. MHC I-, MHC II- ta CD1-3anexH1 HUISIXU TPOIECHUHTY
1 mpeseHTarli anTureHiB. llepexpecHui NUIAX NPONECHUHTY 1 TMpE3eHTalli Ta
ayTodaris.

XapakTeprucTUKa TOJIOBHUX CUTHAIBHUX IUIAXiB, CTHMYJIHOBAHUX PELETITOPAMHU
niMmpouunTiB. 3aranbHi €JIeMEHTH TMepefadi curHaiay B jgimdorutax. Cucremu
BTOPUHHHUX MeCceH/KepiB. ['0JI0oBHI (pepMEeHTH Ta eTanu CUTHAJIbHUX KacKaJiB Iij
aHTUTeH-crienn(piyHIME perenrtopamu T- 1 B-nmimdoruti. CUTHAIIHT penenTopiB 10
IUTOKIHIB 1 pOCTOBUX (PaKTOPIB.

Tema S. AxtuBaiis giM¢oOIUTIB. AMOnNTo3 Ta WOTO 3HAYEHHS NJIs IMYHHHX
MPOIIECIB.

OcoOmuBocTi aktuBalii 1 gudepeHuioBanHs T- 1 B-mimdouurtiB ta ix

(yHKII0HATBHI HACTIAKU B PO3BUTKY IMyHHOI BIATOBI/II.
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3arajibH1 OPUHITMIIA aIlloNTO3y Ta HEKPO3y KIITHH. 30BHIIIHINA Ta BHYTPILIHINA
(MITOXOHIPIMHUN) NIISIXU aKTHUBALll almonTo3y. 3HAYEHHS aroNTo3y AJs IMyHHHUX

KIIITHH.
4. CTpyKTypa HaBYAJIbHOI JUCHUILTIHA
Ha3zsu KinpkicTs roauu
3MICTOBUX JeHHa popma 3aouHa popma
MOJYJIB 1 TEM | yCHOI'O y TOMY YHCIT YChOT'O y TOMY YHCIT
A |m|nab | iHa | c.p. 7 | m | mal | iHx | c.p.
1 2 3145 6|7 8 9 10| 11 | 12 | 13
MoayJas 1

3micTroBuii Moayab 1. [IpuHIMIIM IMYHHOTO pO3Mi3HAHHSA, TOJIOBHI MOJIEKYJIH,
110 HOro 3a0e3neuyoTh

Tewma 1. 6 6 |10/0 |0 |0 |6 6 |0 (O (O |O
dinorenes
IMyHHO1
CUCTEMU

Tewma 2. 6 6 (00 |0 |0 |6 6 |0 |0 (0O |O
MounekynsipHi
OCHOBHU
IMyHHOTO
PO3ITi3HAHHS

Tewma 3. 6 6 |10/0 |0 |0 |6 6 10 |0 |0 |0
MounekynsipHi
CTPYKTYpH,
K1
320€3Me4yI0Th
PO3Ii3HAHHS
aHTUTEHY Ta
AKTHUBAIIFO
IMyHHUX
KJIITUH

Pa3om 3a 18 1800 |0 |0 |18 180 (0 |0 |O

3MICTOBUM

MoxyJiem 1

3micToBuii Moay b 2. MexaHi3Mu akTUBallli IMyHHUX KIITHH. PO3BUTOK Ta
perymsiisa cenu(iqHoi IMyHHOT BiOBII1

Tema 4. 6 6 |0/0 |0 |0 |6 6 |0 (O (0O |O

[Ipornecunr 1




npe3eHTaIls
AHTHUTCHIB.
["onoBHI
HIIIXHU
KJIIITHHHOTO
CUTHAJIUHTY
MIpU aKTUBALII{
JiMQOIHTIB.
Tewma 5. 6 6 [0]0 0 (0 6 6 [0 |0 0 |0

AxTuBarisg

JTIMQOLUTIB.
Aronto3 Ta
15(0) 0]
3HAYCHHS IS
IMyHHHUX
MPOIIECIB.
Pa3owm 3a 12 12(010 0 (0 12 12(0 |0 0 |0
3MICTOBHM
MOJTyJIEM 2
Vceporo roaud | 30 30010 0 0 30 300 |0 0 0

5. Metoan HAaBYAHHS
Jlekuii Ta miCyMKOBI 3aHATTSA. BUKOpUCTaHHS NUCTAHUIMHOIO HaBYaHHS — 3
3aJTy4eHHSIM aCIipaHTIB A0 OCBITHIX PECYPCIiB Ta MI)KHAPOJHOBU3HAUCHUX KYPCIB.

6. MeToM KOHTPOJIIO
IHumannsa 00 nioCymrK06020 KOHMPOI0:

1. SIxi THUOM ~ MOJIEKYJSIpHUX  TATEPHIB  PO3MIZHAIOTBCA  KJIITHHAMHU
HeCIeurn(iuHoro 3aXMcTy 1 3a AOMOMOTOIO IKUX PEUENnTOPIB?

2. MexaH13MH pO3Mi3HABAHHS 1 3HUIICHHS Yy KOPITHUX KIITHH Y TPUPOTHUX
KiJIepiB.

3. 3aranpHi NpUHIUNK Oy/TI0BU aHTUTII Ta aHTUTEH-Ccrienndiganx perentopis T-

1 B-mim@ornuris.

HInsx 6iocunTe3y 1 npe3enTanis anturexis 3 MHC L.

[nsx OiocuHTe3y 1 mpe3enTauis antureHis 3 MHC I1.

[Tpe3enTarttist TiMiaHUX aHTUTCHIB.

Peuenropu, Ko-penenTopu 1 KO-CTUMYJIATOPHI MoJieKyau T-miM@ouuTis.

CurnanbpH1 KackaJu, akTUBOBaHI 3B’ sI3yBaHHsSIM aHTUreHy 3 TkP.

© oo N OA

Peuentopu, Ko-penientopu 1 KO-CTUMYJISTOPHI MOJIEKYy M B-niM@ouuTis.



10.CurnanbH1 KacKaJil, aKTUBOBaH1 3B’ sI3yBaHHSM aHTUTeHY 3 BkP.
11.VTBOpeHHS IMyHHOTO CHHAIICY 1 KOMIIOHEHTH, 5IK1 0 HbOTO BXOJISITh.
12.Curnanu, HeoOXiaH1 175 akTuBarii T-miM¢onuTis.
13.Curnanu, HeoOXiaHI 1715 akTuBarlii B-miMdonuTis.
14 Edexrtopni monekynu T- 1 B-nim¢omuris.
15.30BHiMIHIN Ta MITOXOHIPIMHUM IIJIIXU aKTUBAIIT allONTO3Y

7. Po3noaij 6aiiB, siki OTpUMYIOTH aclipaHTH

[ToTo4He TECTyBaHHS Ta caMOCTiiiHa poboTa CymMma
3wmicToBuit Momynb Nel 3micToBuit Momynb No 2
T1 T2 T3 T4 T5 100
20 20 20 20 20

T1, T2 ... T9 — Temu 3MiCTOBUX MOYJIIB.

Ixana oninoBanusa: HanioHaJabHa Ta ECTS

Ouinka (3a HAIOHAJBHOIO IIKAJI010) /| MiH. 0aJ / Makc. baa /
National grade Min. marks Max. marks
HaunionanbHa mudepenniioBana mxasna / National differentiated grade
Bigminno / Excellent 90 100
Hobpe / Good 74 89
3anoBuibHO / Satisfactory 60 73
HezanosuisHo / Fail 0 59
Hamnionannna Hequdepenniiobana mkasa / National undifferentiated grade
3apaxoBano / Passed 60 100
He 3apaxoBano / Fail 0 59
Ixana €EKTC / ECTS grade
A 90 100
B 82 89
C 74 81
D 64 73
E 60 63
FX 35 59
F 1 34

8. KommneTeHTHOCTI, AKUX acnipaHT HA0yBa€ B IPoLeci BUBYEHHS JUCHUILTIHA

InTerpanbna 31aTHICT, PO3B’A3yBaTM KOMIUIEKCHI 3aBlaHHS B rairysi
KOMIIETEHTHICTH OloJorii y TpoIieci MPOBEACHHS JOCHTITHUIILKO-IHHOBAIIMHOT
JSUTGHOCTI, 10 Tiependavae MEePeOCMUCIICHHS HAsBHUX Ta

CTBOPEHHS HOBUX IIUTICHUX 3HAHb, OBOJIOJIIHHS METOJIOJIOTIEI0
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HAYKOBOi Ta HAyKOBO-TIEJArOryHOI MISUIBHOCTI, MPOBEICHHS
CaMOCTIHHOTO HAyKOBOTO JOCTI/DKEHHS, pe3yJIbTaTh SKOTO
MAarOTh HAYKOBY HOBH3HY, TCOPETUYHE Ta MPAKTUYHE 3HAYCHHS
1 IHTETPYIOThCS Yy CBITOBHW HAyKOBHI TMPOCTIp depe3
myOmiKartii.

3arajapHi
KOMIIETEHTHOCTI

3KO01. ba3a 3HaHb. 3HaHHS Ta PO3YMIHHS MPEIMETHOI 001acTi
Ta PO3yMiHHSA MPO(eCIiHOT TISUTHHOCTI.

3K02.  IurerpoBaHicTh.  3maTHICTH  MpallOBaTH B
MDKHAPOTHOMY KOHTEKCTI.

3K03. KepyBanHs mpoekTamMy. 3MAaTHICTH PO3POOIATH Ta
YIIPABJISITH HAYKOBHMH ITPOEKTAMH.

3K04. MotuByBaHHs. 3/1aTHICTh MOTHUBYBAaTH JIFOJCH Ta
pyxaTucs Briepe]i.

3K05. Kputnunicts. 31aTHICTh OIIHIOBATH Ta 3abe3nevuyBaTu
SKICTb BAKOHYBaHHUX POOIT.

CoeuianibHi  (¢paxosi,
MpeaMeTHi)
komneTeHTHOCTI (CK)

CKO04. YMiHHS NIATpUMATH 1HIIKUX. 3AaTHICTb
31MCHIOBATH HayKOBO-TIEAArOT1YHY JIsUIBHICTD Y 3aKjIagax
BUIIOT OCBITH.

CKO05. HaykoBe MucieHHs. 3aTHICTh BUSBIISITH,
dhopMyIIIOBAaTH Ta BUPINTYBATH MPOOJIEMH JTOCIITHUIIBKOTO
XapakTepy B Tayry3i 610JI0T11, OI[IHIOBATH Ta 3a0€3MeuyBaTH
AKICTh IOCTIKEHbB, SIK1 TPOBOJISITh.

CKO6. InimiaTuBHICTb. 31aTHICTD 1HILIIOBATH, PO3POOISATH
1 peay1i30ByBaTH KOMILJIEKCH1 1HHOBAI[IHI IPOEKTH B
010J10T1i Ta JOTUYHI 0 HET MIKIUCUUIUTIHAPH]I TPOEKTH.
CKO7. ETnunicTh. 34aTHICTh JOTPUMYBATUCh €TUKU
JIOCITIJIKEHB, a TAKOXK MPABUJT aKaJIEMIYHOT TOOPOUYECHOCTI
B HaYKOBUX JIOCIIJPKEHHSIX Ta HAYKOBO-TIAArOriuHi1N
TISUTBHOCTI.

CKO08.  CucremarnuHictb.  3maTHICTH  copmyBaTu
CUCTEMHHUN HAyKOBUW CBITOTJISA Ta 3arajlbHOKYJIbTYPHHM

KpyTo3ip.

9. I[Iporpamui pe3y/jibTaTH HABYAHHS

PHOl. Maru xoHuenTtyajqbHI Ta METOJOJOTIYHI 3HAHHA 3 O10JIOTii 1 Ha Mexi

NpeAMETHUX Taidy3ed, a TakoXX JOCIHITHUIIbKI HABUYKH, TOCTATHI JIJI MPOBEICHHS

HAyKOBHX 1 MPUKJIQJHUX JOCIIIKEHb Ha PIBHI CBITOBUX JOCSTHEHb 3 BIAMOBIIHOTO

HanpsMy, OTpUMaHHs HOBUX 3HaHb Ta/a00 3/11iICHEHHS IHHOBAIII}.

PHO2. Kputnunuii anami3, OIliHKa 1 CHHTE3 HOBUX Ta CKJIAHUX 1JIEH.
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PHOS5. 3natu mpaii mnOpoBiIHMX  3apyODKHMX BUYCHHMX, HAyKOBl IIKOJU Ta
dyHIaMeHTalbHI Tpali y Taly3l AOCHKEHHS, (OpMYJIIOBAaTH METY BJIACHOTO
HayKOBOTO JOCIIHKCHHS.

PHOS. [1nanyBaTu 1 BUKOHYBAaTH €KCIIEpUMEHTANIbHI Ta/a00 TEOPETUYHI JOCI1IKEHHS
3 010JI0T11 Ta JOTUYHUX MIKIUCHUIUTIHAPHUX HAMPSAMIB 3 BUKOPUCTAHHSIM Cy4acHOTO
IHCTpYMEHTAapil0, KPUTUYHO aHaJi3yBaTH pe3yJIbTaTU BJIACHUX JOCIIKEHb 1
pe3yJbTaTH IHIIUX JOCHIIHUKIB Y KOHTEKCTI BChOTO KOMILJIEKCY CyYacHUX 3HaHb
11010 AOCJIIPKYBAHOI MPOOIeMHU.

PHO09. 3nanHa MeTOI0JIOTIYHUX MPUHIIMITB Ta METO/IIB 010JIOTTYHUX JOCIIKEHb.
PHI11. Po3pobnsiti Ta peani3oByBaTH HAyKOBI Ta/ab0 1HHOBALIWHI MPOEKTH, SKI
JAI0Th MOXJIMBICTh IEPEOCMUCIUTHU HAsIBHE Ta CTBOPUTH HOBE LIJIICHE 3HAaHHS Ta/a0o
npodeciiiny MPakTUKY 1 pO3B’sI3yBaTH BaXJIMBl TEOPETUYHI Ta IPAKTUYHI MPoOIeMu
OioJioTii 3 JOTPUMAaHHSIM HOPM aKaJeMIYHOi €THUKH 1 BpaxyBaHHSM COIlIaJIbHUX,
€KOHOMIYHUX, EKOJIOTTYHUX Ta PABOBUX ACIEKTIB.
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