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1. Onuc HaB4YAJbHOI AUCIUILIIH

"

«IMYHOI€HEeTHK A

I'anysb 3HaHBb, crieniaJIbHICTh, OCBITHSI IPOrpamMa, OCBiTHIN cTyNmiHb

OCBITHI} CTYIiHb

bakanasp

CoerjanbHICTh

162 «biotexHo0rii Ta 6101HXEHEPIS

OcBiTHS IporpaMa

«bioTexHo0r11 Ta 0101HKEHEPIS

XapakTepucTHKAa HABYAJIBHOI TUCHUILTIHU

Bun BHOIPKOBA
3arajgpHa KUIBKICTh TOAUH 120 rox.
Kinbkicte kpenutiB ECTS 4
KiJIbKICTh 3MICTOBUX MOJTYJIIB 2
Kypcouit mpoekT (po6oTa) (3a HasiBHOCT1) -
dopma KOHTPOJIIO ICIIUT

IMoka3HUKH HABYAJIBLHOIL JUCIUIIIHU 1JI51 JEHHOI Ta 3204HOi ()OPM HABYAHHS

neHHa popma HaBUaHHS 3a04Ha (hopmMa HaBYAHHS
Pik miarorosku (Kypc) 4 4
Cemectp 8 8
JlekuilHi 3aHATTA 13 rox 2
[TpakTHuHi, CEMIHAPCHKI 3aHATTS -
JlaboparopHi 3aHITTA 26 ron -
CamocriitHa po6oTa 81 rox 118
[HMBITyabHI 3aBIaHHS -
KinpkicTh THKHEBUX ayIUTOPHUX FOJIUH 3rox
JUIst IeHHO1 opmu HaBUaHHS

2. MeTta, 3aBJJaHHSI Ta KOMIIETEHTHOCTI HABYAJIbLHOI JUCIHHUILIIHU

MeTOoK0  BHUBUECHHSA

HaBYAJIBLHOIL

JTUCLIUILTIHU

«IMyHOrEeHeTHKa» €

O03HAMOMJICHHSI CTYAEHTIB 13 0a30BUMM TOHSTTAMH Ta TEOPETUYHUMU OCHOBAMU

CYy4YaCHHUX IOJIOKEHb 1 KOHIICMIIIN IMyHOT€HETUKH, (POPMyBaHHS TYMOPAJIBHOTO 1

KJIITUHHOTO IMYyHITETYy, WOTO poJii B PO3BUTKY pAIy MATOJOTIYHUX MPOIECIB,

METOJMYHUX MPUHOMIB, MIIXO/IIB Ta TPUKIATHUX PO3POOOK, IO 3aCTOCOBYIOTHCS Y

Cy4YacHI! MPaKTHII.

3aBnaHHs Kypcy moJirae natu 0a30BiI 3HAHHS IIOJI0 T€HETUYHUX OCHOB

bopMyBaHHS IMYHITETY, OCHOBHUX METOAIB Ta METOAMYHUX MPUUOMIB, IO €

TUIIOBUMH 1 HAOUIBIII IMPOKO BUKOPUCTOBYIOTHCS B HAYKOBO-IOCJI1/IHIM MTPaKTHULIL

SK JUIA aHAIITUYHUX, TaK 1 MperapaTUBHUX IT1JIei, HABYUTH BMIHHIO OMEPYBATH 3

TPAJAMIIITHUMU Ta Cy9aCHUMH METOJaMU THITY peakilii imyHoaudy3ii, armroTHHaIIl,




IMyHO(EPMEHTHOTO,  IMYHO(JIYOPECIIEHTHOTO,  IMYHO-XEMUIIOMIHECIICHTHOTO
aHaJII31B Ta 1HIINX IT1IXO/IB.
Hal0yTTs1 KOMIIETEHTHOCTEI:

inmeepanvua  komnemenmuicmo  (IK): 37aTHICTH  PO3B’SA3yBaTH  CKJIAIHI
CHeliali3oBaHl 3ajadyli Ta NPaKTUYHI MPOOJEeMH, IO XapaKTePU3yHOThCS
KOMIUIEKCHICTIO Ta HEBH3HAUCHICTIO y OloTexHOJorii Ta OiloiHkeHepii, abo y
MpoIIeCl HaBYaHHS, 110 Mepeadadae 3aCTOCYBaHHS TEOPi Ta METOIIB 010TEXHOJIOT 11
Ta 0101HXKEHepii.

3azanvHi komnemenmuocmi (3K):

3KS5. 3aaTHICTh 31HCHIOBATH €KCIIEPUMEHTAIBHI TOCTI/DKCHHS 3 BJIOCKOHAJICHHS
O10JIOTIYHUX areHTiB, Y TOMY YHCI BUKIMKATH 3MIHH Y CTPYKTYpl CHaJKOBOTO
amapary Ta GyHKIIOHAIbHIN aKTUBHOCTI O10JIOTTYHUX areHTIB,;

3K6. 3paTHICT, NPOBOAWTH aHaJi3 CHUPOBUHHU, MaTepialliB, HaIIBIPOIYKTIB,
IIJILOBHUX MPOAYKTIB 010T€XHOJIOTIYHOTO BUPOOHUIITRA,

3K9. 3patnicth 30epiratu Ta MPUMHOXKYBATH MOpajbHI, KYJIbTYpHI, HAYyKOBI
IIHHOCTI 1 JOCSTHEHHS CYCHUIbCTBA HA OCHOBI pPO3YMIiHHA ICTOpii Ta
3aKOHOMIPHOCTEH PO3BUTKY MPEIMETHOI 00JacTi, 1i MiCUs y 3arajibHId CHUCTEMI
3HaHb TPO MPUPOAY 1 CYCHIIBCTBO Ta y PO3BUTKY CYCHLIbLCTBA, TEXHIKU 1
TEXHOJIOT1M, BUKOPUCTOBYBAaTU pPiI3HI BUAM Ta (HOPMH PYyXOBOi AKTHUBHOCTI IS
aKTUBHOTO BIATIOYMHKY Ta BEJACHHS 3JOPOBOTO CIIOCOOY >KUTTH.

¢axosi (cneyianvui) komnemenumuocmi (PK):

®KS5. 3naTHICTh 3A1MCHIOBATH €KCIIEPUMEHTAIBHI JOCIIKCHHS 3 BJIOCKOHAJICHHS
O10JIOTIYHUX areHTiB, Y TOMY YMCIl BUKIMKATH 3MIHH Y CTPYKTYpl CHaJKOBOTO
anapaty Ta (YHKIIOHAJIbHI aKTUBHOCTI OIOJIOTIYHUX areHTiB; 3AaTHICTb
JOTPUMYBATHCS BUMOT 06100€3MeKH, 0103aXUCTy Ta 010€TUKHU.

®K15. 3natHIiCTh JOTpUMYBATUCS BUMOT 0100€3MeKkH, 0103aXUCTy Ta 010€THUKH.
IIporpammui pe3yabratn HaBuyanua (ITPH) OII:

[IPH 6. BmiTi BuM3HauaTu Ta aHali3yBaTH OCHOBHI (DI3MKO-XIMIYHI BJIACTUBOCTI
OpraHIYHUX CHOJYK, IO BXOASATh 10 CKJIaay OI10JIOTIYHMX areHTtiB (OiIKwH,
HYKJIETHOBI KUCIIOTH, BYTJIEBOIH, JIMIIN);

[IPH 7. BwMiTH 3acTOCOBYBaTH 3HaHHS CKJIaly Ta CTPYKTYpU KIITHH PIZHUX
O10JIOTIYHUX areHTIB JJIS BU3HAUCHHS ONTHUMAJIbHUX YMOB KYJIHTUBYBAHHS Ta
MOTEHI[1aTy BUKOPUCTAHHS JOCIIKYBaHUX KIITHH Y O10T€XHOJIOT1;

[TPH 11. Bmiti 3midicHoBaTH 0a30B1 T€HETHWYHI Ta IIMTOJIOTIYHI HOCIIHKEHHS 3
BJIOCKOHAJICHHSI 1 TIABUIIEHHSI 010CHHTETUYHOI 3/1aTHOCTI O10JIOTIYHMX areHTIB 3
ypaxyBaHHSAM TPUHIUIIB Oio0e3meku, 0103axucTy Ta Ol0eTHKU (1HIyKOBaHUMN
MyTareHes 3 BUKOPUCTAHHAM (DI3UYHUX 1 XIMIYHUX MyTareHHUX pakTopis, BiAOIp Ta



HAKOTMIMYEHHSI ayKCOTPO(PHUX MYTAHTIB, NMEPEHECEHHs TeHEeTUYHOi 1H(opmarii
TOIIO);

[TPH 22. BmiT BpaxoByBaTH COIliaibHI, €KOJOT1YHI, €THYHI, EKOHOMIYHI aCIEeKTH,
BUMOTH OXOpPOHHU Tpalli, BUPOOHWYOI CaHITapii 1 MOXKEXKHOI Oe3MeKH IMiJ Yac
dbopMyBaHHS TEXHIYHHUX pillIecHb. BMITH BHUKOPUCTOBYBATU Pi3HI BUAM Ta (HOpPMHU
PYXOBOi aKTHBHOCTI JUIsl aKTUBHOTO BIATIOYMHKY Ta BEACHHS 370POBOTO CIIOCOOY
KUTTSL.;

[1PH 24. ba3zyrounch Ha 3HaHHAX 3 O10TEXHOJIOT11 BMITH 1HAYKYBaTH MOp(OreHes3 Ta
pereHepaiiifii IpoecH B KyJIbTypl KIITHH, OTPUMYBATH MapaceKcyaibHl T10puan
BUIIIUX POCIIHH.

3. [IporpamMa Ta cTPyKTypa HABYAJIbHOI JMCUMILTIHHN IS

- TOBHOIO TEPMIHY JICHHOI (3a04HO1) (hOPMHU HABYAHHS;

KinpkicTs rogun

Ha3Bu 3micTOBHX neHHa hopma 3aouna opma
MOAyIB 1 TECM TIDKHI | yChOTO y TOMY 4HCIi YCBOTO y TOMY YHCI
n | m | mab | iHg | c.p. 1 n | mab | iwg | c.p.
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
3micToBuid Moayib 1. Ha3a
Tema 1. IcTopis 1-2 |5 1 2 10 2 16
PO3BUTKY

IMyHOTEHETHKH Ta ii
MicIie B po3pi3i
IUCIHILIIH, 110
BHUBYAIOThH CYTHICTh
KHUBOTO

Tewma 2. Turnu 3-4 |10 2 4 10 16
IMYHOTJI00YIIiHIB,
0CO0JIMBOCTI iX OYHOBH.

Tema 3. 'enn 5-6 |10 2 4 10 16
IMYHOTIJIOOYIiHIB, 1X
PEOpaHKHUPOBKA B
nporeci IMyHHOT

BIIOBIAlL.
Tema 4. I'ostoBHUHI 7-8 |10 2 4 10 16
KOMILJICKC
riCTOCYMICHOCTI.
Pazom 3a 3micTOBHM 61 |7 14 40 | 66 2 64
MoayJeM |

3micToBuit Moayss 2. Ha3Ba
Tema 1. ITomi- Ta 9-10 | 8 2 4 15 18
MOHOKJIOHAJIBHI

aHTHUTLIIA, IX OTPUMAHHS
1 BAKOPUCTAHHSI.




Tema 2. 'omorenuuii ta
reTeporeHHUM
Cy4acHUH IMyHHHHA
aHai3, iX pi3HOBUIM Ta
0COOJIMBOCTI
ITOCTaHOBKH.

11-
12

15

18

Tema 3.
XeMUTIOMIHECIIEHTHUI
Ta QIIyOpECICHTHHIA
IMyHHUH aHai3, iX
pi3HOBHIU Ta
0COOJIMBOCTI

13-
14

10

11

18

PasomMm 3a 3MicTOBUM
MOJyJIEM 2

41

54

54

Ycbo20 200uH

120

13 26

81

120

118

Kypcosuii npoext
(poborta) 3

(AKWo € 8 pO6OYOMY HOBYA/ILHOMY
nAaHi)

Ycbo2o 200uH

120

13 26

81

120

118

4. TemMu ceMiHAPCHLKHUX 3AHATDH

No
3/1

HazBa Temu

KinpkicTh
TOJIUH

1

2

5. Temu INPAKTHYIHUX 3aHATDH

Ne
3/11

HazBa Temu

KinbkicTe
TOIUH

1

6. TeMu J1a0OPATOPHUX 3AHATH

Ne
3/m

Ha3Bsa temu

KinpkicTh
TOIVH



[TocTanoBka peakiii imyHOAM(Y31i TPU BUSBIICHHS 2
1 | agTurenis
[TocTtanoBka peakiiii iMyHOAUD Y311 TPU BUSBJICHHI 4
crnenu(igHUX aHTUTLI 10 aHTHTCHIB PETPOBIPYCY JICHKO3Y
2 | BemuKoOi poraToi Xyaoou
AHaJti3 pe3yabTaTiB MOCTAaHOBKH peakilii iIMyHOIudy3ii npu 4
5 |BHABICHHS AHTUTEHIB
AHaJi3 pe3yabTaTiB MOCTAHOBKHU peakiii imyHoaudys3ii mpu 4
BHSIBJICHHI CHICIIU(DIYHMX aHTHTLI aHTUTCHIB PETPOBIPYCY
4 | 1eiko3y BETUKOI poraToi Xyaoou
[TocTtanoBka TBep10(ha3HOTO IMYHO(DEPMEHTHOTO aHaAJII3y 4
5
AHaJi3 pe3yabTaTiB MOCTaHOBKU TBepAodazHoro [OGA 4
6 IMyHO(DEpPMEHTHOI'O aHaJI3y
ITocTanoBKa IMyHHOTO aHaII3y cmocoOOM J0T. AHai3 4
. pe3ynbTaTiB MOCTAHOBKU IMYHHOTO aHaNi3y
7. Temu camocTiiiHoI po0oTH
No Kinbkicts
Ha3zpa Temu
3/m r'OJINH
1 | Cucrema KOMIUIEMEHTY ii POJIb B IMYHOJIOTTYHOMY 3aXHUCT1 10
Opratizmy.
2 | CtpyktypHO (pyHKITIOHAJIBHA OpraHi3allis iMyHHOI CHCTEMH 10
3 | OCHOBHI MOMYJIAMIT KJIITHH IMyHHOI CHCTEMH 10
4 | 3aranbHa XapaKTepUCTUKA CUCTEMH €PUTPOLIUTAPHUX 10
AHTHUT'CHIB JIFOIUHU.
5 | Cucrema ABO ta pe3yc(Rh-Hr) (cTtpykrypa, reneruka, 15
¢i3ios0r14Ha PoJib). MeTo I BU3HAUCHHSL.
6 | MaremMatuyHi OCHOBH IMyHOT€HETHYHOIO aHAJI3Y 15
7 | BupoOHUIITBO MOHOKJIOHAJIbBHMX aHTHTLN 3a JOTIOMOTOO 11

ONTHMI30BaHO1 CUCTEMH €KCIpecii poCcInuH

8. KOHTpOJIbHi NIUTAaHHA, KOMIIVICKTH TeCTiB AJIA BU3HAYCHHSA piBHﬂ
34aCBOCHHA 3HAHb CTYACHTAMM.

1.
2.

Busnauenns antureny. Imynizanis. Bakuunaris.

[ToBHI 1 HETIOBHI AaHTUTEHU, AHTUTEHHICTh Ta IMyHOTeHHICTh Kiacudikartis
AHTUTEHIB 33 TEHETUYHOIO UY>KEP1AHICTIO.




3. OcHOBHI BiIacTUBOCTI aHTUTEHIB. EmiTon abo aHTUTeHHA JeTepMiHaHTA.
[ToBHi 1 HEMOBHI AaHTUTEHU. IMyHOJTOMIHAHTH1 3aJIUIIKH.

AnrTHreHu Bipycis 1 6aktepiii. CynepaHTUTeHH.

B3aemonis anTUreH-aHTUTLIO.

CrpykTpya aHTUTLI. Baxki 1 JETK1 JTaHITIOTH

JloMeHHa CTpYKTypa aHTUTLIT

BracTUBOCTI aHTUTIN SIK aHTUTECHIB

BiacTuBOCTI aHTUTLT 11010 AHTUT€HIB

10.  Knacw i migkiaacu iMyHOTI00Y iHIB

11.  ®yskuii iMyHOTJI00YJ1iHIB B OpraHizMi. DeHOMEHH , B IKUX MPUHUMAIOTh
y4acTh aHTHUTLNIA

12. ®ynkuii okpeMHuX KJaciB iMyHOTJIOOYITiHIB

13.  MexaHi3M He3aleKHOTO TeHETUYHOTO KOHTPOJIIO B MPOIIECT 103pP1BAHHS
JiMQoLUTIB

14.  Bbynosa reHiB imyHorioOymiHiB. Kiactepu reHiB iyHOTJIOOYITiHIB.

15.  Jlokycu JeTKuX JIaHIIoT1B. JIOKyCH BaXKKHUX JIAHIIIOT1B.

16.  Jlokycu KOHCTAaHTHUX JIOMEHIB.

17.  MexaHi3Mu BapiabeIbHOCTI IMyHOTJI00YIIIHIB

18.  BbiocuHTE3 aHTUTILI

19. 3anmavi iMyHOTE€HTHKHU. [cCTOpUYHI BiXH BHHUKHEHHSI 1 CTAHOBJICHHS
IMYHOJIOT11.

20.  OcHOBHI IMyHOJIOT14HI MMOHSATTSA: IMYHITET, IMyHHAa CUCTEMA, OPTaHU
IMyHHOI CHCTEMH

21.  BpomxkeHuii, BUI0oBUH 1 HAOyTUii iMyHITeT. Mexani3mu Ta QyHKIIii
IPUPOIHOTO Ta HAOYTOTO IMYHITETY.

22.  OcHoBHI (hOpMH IMyHHOTO pearyBaHHs

23. ImyHHa cuctema. Tunu KJiTUH, 110 OEPYTh YYacTh B IMyHHI/ BiJIMOBI/II.
24.  T'ymopanbHi (hakTopy MPUPOTHOTO IMYHITETY.

25. Cucrema KOMIUIEMEHTY, il pojib B IMyHHIH BIAMOBIII

26.  IMyHOXIMIYHI METOJIM KiJIbKICHOTO BU3HAaYeHHs aHTUTEHIB. PIA

27.  Ilpunnunu nmoctaHoBku [DA

28.  ImyHoadiHHa xpoMarorpadisi: IPUHIMIIHN TOCTAHOBKU METOY

29.  Ilpuninun meTtoay BecTepH-010TY. Bapiantu 10T-610T 1 Cl1OT-0710T

30. Twunm ceponoriyHUX peakiiii Ta ix XapaKTepUCTUKH

31.  Peaxmii armotuHaii. XapakTepuCcTUKa METOTY.

32.  Peaxmii nperumnitaiii

33.  Peakis imyHomudy3i B redi, omiHka pe3yiabratiB P1J]

34.  Mikpoapei anTuTUIL. [IpUHIMIN CTBOPEHHS MIKPOAPEiB aHTUTLI

©ooNO UM

TecToBi NUTAHHA
1. Aatutma ne: 1)anpOyminu 2) ricToHH 3) THIKONPOTETHH 4) TI00yTiHY.
2. 3arayibHa OymoBa aHTUTUL 1. KOHCTaHTHHM JOMEH-BapiaOeIbHUN IOMEH 2)



BOKKHUU JIAHITIOT 1 JITKUU JIAHITIOT 3'€HaHI1 IIAPHIPHOK 00J1acTiO 3) KOHCTAHTI 1
BapiabenbHI JOMEHH, 3'€qHAHI IMapHIHOK oO0jacTio 4) JaBa BaXKl 1 JBa JIETKI
JIAHITIOTH, 3'€JHaH] IMTAPHIHOIO 00JIACTIO.

3. Y nomenHi# cTpykTypi aHTUTLN BuAUAOTh: 1. Fb -pparment 2. Fab - ¢parment
3. Fv dparment, skuii BXoauTh A0 ckiany Fa-pparmenty 4. Fc - pparmenT 5. Fa -
dbparment 6. Fv ¢pparment, sika Bxoauth y ckian Fab 7. FI -pparment

4. BiAMIHHOCTI MIDK aHTUTLIaMH, 33 SKUMH iX HOAUISIOTH HA KJIaCH, BU3HAYAIOTh: 1.
KOHCTAHTHI JOMEHU BAXKKHUX JIAHIIOTIB 2. BAXKK1 JAHIIOTU 3. JIETK1 JIAHIFOTU 4.
KOHCTaHTHI JJOMCHH JIETKUX JIAHITIOT1B

5. Koxen 3 Baxkkux mnaniroriB mojekyn IgG, IgD 1 IgA ckmamaetscs 3: a. 1
BapiabenpHOTO ToMeHa - VH 1 4 xoncrantHux nomenis (CH1, CH2, CH3, CH4) b.
2 BapiabenbHux nomeHiB - (VHI, VH2) 1 3 koncrantaux nomenis (CH1, CH2, CH3)
c.2 BapiabensHux nomeniB - (VHI1, VH2) 1 4 xouncrantaux nomenis (CH1, CH2,
CH3, CH4) d. 1 BapiabenbHOro nomena - VH 1 3 koncrantaux nomenis (CH1, CH2,
CH3).

6. Koxnuii 3 Baxkux naHuwporie Mojekyn IgM Tta IgE ckmamaerscs: a. 1
BapiabenbHOro noMena - VH 1 4 koncrantaux nomeniB (CH1, CH2, CH3, CH4); b.
2 BapiabenpHux aomeHiB - (VHI1, VH2) 1 3 xoncrantHux gomenis (CHI1, CH2,
CH3); c. 2 Bapiabenbuux nqomeHiB - (VHI, VH2) 1 4 xoncrantaux nomenis (CHI,
CH2, CH3, CH4); d. 1 BapiabenbHoro nomeHna - VH 1 3 koncrantaux nomenis (CHI,
CH2, CH3).

7. 3a O0yJ1I0BOIO BXKKHUX JIAHITIOTIB PO3PI3HAIOTH IT'SITh KJIaciB aHTUTLI. BigmosiaHo,
BXKKI JIAHIIFOTH MTO3Ha4aroTh:a. 1 IgM - u, ms IgG - vy, ns [gA - o, most IgE - €,
st IgD —j; boans IgM - w, s 1gG - w, oo IgA - o, qoist IgE - €, s IgD — 9 c.
st IgM -, st [gG -y, noist IgA - o, st IgE - €, mnst [gD - 6 5 d. st I[gM - 6, s
19G - v, mns IgA - o, nns IgE - €, st IgD — .

8. JloMeHu B MoJieKyJIaxX IMyHOTJIOOYTiHIB 11€: a. (PparMeHTH MOJIEKYIIH, 110 MalOTh
yKJIaJaHHs JIAHIIOTa 3 aHTUITapaJIebHUX allb(a-CKIaa0K; b. pparMeHTH MOJIEKYIIH,
10 MalOTh YKJIaJaHHS JIAHIIOTA 3 aHTUIIapalelIbHUX 0eTa-CKIaloK; C. (parMeHTu
MOJICKYJIH, 110 MAlOTh YKJIaJIaHHS JIAHITIOTa 3 aHTHIApaIeIbHUX ACbTa-CKIAJIOK ;
d. pparmMeHTH MOJIEKYIH, III0 MAIOTh YKJIaTaHHS JAHITIOTa 3 aHTUTIapaJIeIbHUX TeTa-
CKJIQJIOK.

9. [lamain po3auisie MoseKyly iMyHoriaoOymiHy Ha: a. 1 Fc-gparment 1 2 Fab-
dbparmenTa; b. 1 Fc-pparment 1 1 3aBoenuii Fab-dparmen; c.t 2 Fc-dparmenrt i 2
Fab-dparmenTa ; d. 1 Fc-dparmenr i 2 3a80€enux Fab-¢parmentn.

10. Ilencun pozaiise Moaekyny iMyHOryooymiHy Ha: a. 1 Fe-pparment 1 2 Fab-
¢dbparmenTa;b. 2 Fc-¢pparment 1 2 Fab-pparmenta; c. 1 Fc-pparmenT 1 2 31Bo€HUX
Fab-dpparmenTy; d. 1 Fe-dparment i 1 3nBoenuii Fab-¢gparmenr.

11. AdinnicTh 1e: a. cuia 3B'S3Ky L1JI0T MOJIEKYJIM aHTUTLIA 3 YCIMa aHTUT€HHUMHU



erniTonaMu;b. BC1 BapiaHTH BIpHI; C. CHJIa XIMIYHOTO 3B'SI3KYy OJTHOTO aHTHUT€HHOTO
emiTora 3 OJIHUM 3 aKTUBHHUX IIEHTPIB IMyHOTJIOOYITiHY.

12. ABiAHICTD 1I€: a. BC1 BapiaHTH BipHi; b. cuiia 3B'sI3Ky I1JI0T MOJIEKYJH aHTUTLNA 3
yciMa aHTUT€HHUMH EMITONaMH; C. CHJjla XIMIYHOTO 3B'SI3KY OJHOTO aHTHUTE€HHOTO
€MiToIa 3 OJTHUM 3 aKTUBHUX IIEHTPIB IMyHOTJIOOYJIiHY.

13. ImynornoOyniau IgM icHyrOTh JHIe y MeMOpaHO3B’s13aHii (popMi y BUTIISII
peuenTopiB B miMdonuTis: a. BipHO ; b. HE BipHO.

14. ImynornoOyniau IgG icHyIOTh JuIiie y MeMOpaHo3B’si3aHiil Gopmi y BUTIISAL
penenitopiB B nmimMdonuTis: a. BipHO; b. HE BipHO.

15. ImynornoOyninu IgD icHytoTh nuine y memOpaHO3B’si3aHii popmi y BUTIISAL
peneniropiB B nmimdonuTis: a. BipHO ; b. HE BipHO.

16. BraxiTh, ki QyHKIIT aHTUTLT € ePEeKTOPHUMHU: a. 3B'SI3yBaHHS aHTUTEHIB; b.
OTICOH13AIlisl; C. aKTUBAIIISl KOMIUJIEMEHTY.

17. Po3nizHaBaHHS 1 3B'A3yBaHHS AaHTUIEHHUX CITOMB € (YHKIEI: a.
BapiaOeNbHUX JIJITHOK aHTUTLI; b. KOHCTAHTHUX J1JISHOK aHTHUTLI.

18. EdexropHi QyHKITIT aHTUTILT BIZOYBAIOTHCS 32 Y4acTi: a. BapiabeIbHUX JUITHOK
AHTHUTLI, b. KOHCTAHTHUX IUISHOK aHTHUTLIL.

19. VYTBOpeHHS pI3HOMAHITHOCTI AHTUTUI BiJOyBae€Tbcs depe3 Te, W0I0: a.
IMYHOTJIOOYJIIHM MIHSIIOTh CBOIO CTPYKTYpPY MNpHU B3a€EMOAIl 3 aHTUTEHOM; b. B
npoiieci 1o3piBanHs JiMdonuTta BinOyBaeThes "30upanns” rena;c. V 1 C OinsHKH
KOHTPOJIIOIOTHCS HE3AJICKHUMU TeHETUYHUMHU CTPYKTypaMHu; d BCi BIAMOBI/II BipHI.
20. I'enn iMmyHOTI00YINMIHIB (POPMYIOTHCS: a. BIApa3y MICHs 3arlTiHEHHS 1 37UTTS
rameT; b. B mpoiieci A03piBaHHS B-KIITHH; €. IpU 3yCTpidi OpraHi3My 3 HOCISIMU
aHTureHis; d. BC1 BIIMOBIA1 BIpHI

21. Jle po3TamoBaHi JOKYCH JIETKMX JIAHUIOTIB aHTUTUT Yy JIOAUHU: a. y 14
xpoMocomi; b. y 16 xpomocomi; c. y 2 122 xpomocomax; d. y 6 1 16 xpomocomax.
22. Jle po3ramioBaHi JIOKYCH BaKKHUX JIQHIIOTIB QHTUTUI y JoAuHU? a. y 14
xpomocoMi; b. y 16 xpomocomi; c. y 2 1 22 xpomocomax; d. y 6 1 16 xpomocomax.
23. Jlo ckiamy JOKYCIB JIETKUX JIAHITIOTIB BXOAAThH TaKl MOCIIIOBHOCTI: a. L, M, V,
R:b.V,J,C;c. V,J,D,C;d. V,L, R, k.

24. Jlo ckiaay JIOKYCIB BaKKHUX JIAHITIOTIB BXOJIATh TaKi MOCHiI0BHOCTI: a. L, M, V,
R;b.V,J,C;c. V,J,D,C;d. V,L, R,k

25. BxaxiTh peryjsiTOpHI AUISHKKM B JIOKycaXx TEHIB aHTUTLL: a. [HTpoH; b.
Enxancep; c. Oneparop; d. miaepHa nocninoBHicTh; €. [Ipomotop; f. PekombGinaTop.
26. BuainsitoTe Tpu KiacTepu IMyHOTJIOOYIIIHIB: a. KJIacTepu ramMma, MIO Ta €Ta-
JAHITIOTIB; b. KJacTepu Kama- 1 JsIMOJa-TaHIIoTiB Ta KiacTtepu H-maHIoriB; C.
KJ1actepu ajbda 1 6eTa-JIaHIIorB Ta Kiaactepu H-naH1roriB

27. IlpoayKTH T€HIB JIETKUX JAHIIOTIB YTBOPIOIOTHCS: a. B PE3YJbTATI CIUIAHCUHTY
nepBuHHOTO Tpanckpunty PHK; b. mnpu 3’ennanni ausnok JHK, mo konytots V



1 C ; c. IUISIHKY BC1 BIAMOBIII BIpH.

28. Kmac antutin BusHauaethes: a. C-obmactio, sika 3'emHyeThes 3 V. 1a J
CErMEHTaMHU JIOKYCIB JIETKUX JIAaHIOT1B; b. C-00macTio, sika 3'eqayerbes 3 V, D ta J
CETMEHTaMH JIOKYCIB BaKKWX JAHIIOTIB; ¢. C-001acTiO JIETKMX JIAHITIOTIB, SKa
3'ennyetbes 3 V, D Ta J cerMeHTamMu JIOKYC1B BaXKKUX JIAHIIIOT1B.

29. MopynbHa CTPYKTypa T€HIB BaXKUX JIaHIIOTIB C-00J1acTi MICTUTh: a. €K30HHU,
10 OOYMOBJIIOIOTH CEKPETOpPHY (OpMy aHTHUTLI; b. IHTPOHH, IO OOYMOBIIOIOTH
MeMOpaHO3B's3aHy (POpMY aHTHUTLI; C. €K30H, IO BIJIMOBIAAE 32 CUHTE3 MIAPHIPHOT
TinsHKA, d. eK30HU, 0 00YMOBIIIOIOTh MeMOpaHOo3B's3aHy (popMy aHTHTLI; €. BCi
BapiaHTH BIpHI.

30. B ocHOBI BapiaOenbHOCTI aHTUTLI 32 PaXyHOK COMaTUYHOI peKoMOiHaIlii
JICKUTH: a. 3aIIporpaMoBaHa KOMOIHaIIisl 0OTHOTO 3 V-reHiB 3 ogHuM 3 D- 1 J-MiHi
reHiB; b. 3amporpaMmoBana KOMOiHaIIis 0JJHOTO 3 V-reHiB 3 oaHUM 3 D- 1 J-MiHi
reHiB Ta ogHuM 13 C-TeHiB; ¢. BUIIaJKOBa KOMOIHAIISA OJHOr0 3 V-T€HIB 3 OJJHUM 3
D- 1 C-mini reniB; d. BumajaxKoBa KoMOIHaIIis OJJHOTO 3 V-TeHiB 3 OJqHUM 3 D- 1 J-
MiH1 T'€HIB.

9. MeToau HABYAHHSA

VYcnix HaBYaHHSA 3arajioM 3aJ1€KUTh BiJl BHYTPIIIHBOI aKTUBHOCTI CTYJI€HTIB, BiJ
XapakTepy iXHbOI IISIIBHOCTI, TO CaMe XapaKTep AISUIbHOCTI, CTYIIHb CAMOCTIHHOCTI
Ta TBOPUYOCTI MAIOTh OyTH BOXKJIMBUMH KPUTEPISIMU Y BUOOP1 METOSLY.
[TosicHrOBaNIbHO-1TIOCTpaTUBHUN MeTOA. CTYeHTH 3100yBalOTh 3HAHHS, CIIYyXal0un
PO3MOBIb, JEKIII0, 3 HABYAIbHOI 200 METOIUYHOI JIiTepaTypH, 4yepe3 eKpaHHUMN
nociOHMK y "rotoBoMy" BuUrisAl. CnpuilMarouud i OCMUCITIOOUN (DAaKTH, OLIIHKH,
BUCHOBKH, BOHHM 3aJIMIIAIOTLCA B MEXaX PENpOAYyKTUBHOTO (BIATBOPIOBAILHOTO)
MHUCJIEHHS. Takuid METO]T IKHAWILMPIIE 3aCTOCOBYIOTh JJIsl MEPEAABAHHS 3HAYHOTO
MacuBy iHpopmartii. Floro Mo)KHa BUKOPHCTOBYBAaTH JIIsl BUKJIACHHS # 3aCBOCHHS
(dhaKTiB, MAXOAiB, OIlIHOK, BUCHOBKIB.

PenponyktuBHuit Mmetos. [neTbcs mpo 3acToCyBaHHS BUBUEHOTO Ha OCHOBI 3pa3ka
a60 npaBuia. [{ia1bHICTh THX, KOTO HABYAIOTh, € AITOPUTMIYHOIO, TOOTO BIMIOBIIAE
THCTPYKITISIM, PO3TOPSI/HKEHHSM, TMPaBUJIaM - B aHAJIOTTYHHUX JIO TPEICTABICHOTO
3pa3Ka CUTYyaIlisix.

Merton npobsieMHOro BukiageHHs. BukopucroByroun O0yab-sKi JKkepesa i 3acoou,
nejgaror, TepIl HDK BUKJIQJaTH MaTepiad, CTaBUTh Mpoosemy, (HopMyIroe
Mi3HaBaJIbHE 3aBAaHHS, a MOTIM, PO3KPHUBAIOYU CUCTEMY JTOBEJCHB, MOPIBHIOIOYH
MOTJISIIN, PI3HI MIXOMM, TIOKA3ye CIOCIO pO3B'SI3aHHS MOCTABJICHOTO 3aBIAHHS.
CTyleHTH CTalOTh HIOW CBIJIKaMU 1 CIIBy4YaCHUKaMU HAyKOBOT'O TOIIYKY.
YacTKOBO-TIOLTYKOBHi, a00 eBpUCTHUHHII MeTon. Moro cyr - B opraHisarii
aKTUBHOTO TIOUIYKY pO3B'I3aHHS BHUCYHYTHX TMEAaroroM (4d CaMOCTIHHO



chopMyJIbOBAHHUX ) TI3HABAJILHUX 3aBJIaHb a00 IMi/1 KEPIBHUIITBOM ITefarora, abo Ha
OCHOBl E€BPUCTHMYHHUX TporpaMm 1 BKasiBok. IIpomec wmucnenns naOyBae
IPOAYKTUBHOTO XapakTepy, ajie HOTo MOETAHO CKEPOBYE M KOHTPOIIOE TEAaror
abo cami CTyJAeHTH Ha OCHOBI poOOTHM Hajg mporpamamu (30kpeMa i
KOMI'IOTEPHUMH) Ta 3 HABYAIBHUMHU TMOCiOHWKamMu. Takuii MeTonm, OAWH 3
PI3HOBHU/IIB SIKOTO € €BpPUCTHYHA Oecija, - TMepeBipeHui crocid axkTuBi3alii
MUCJICHHS, CTIOHYKaHHS JI0 Ti3HAHHS.

Hocnigaunekuit Meto. [licis ananizy Matepiaity, TOCTAHOBKHY MPOOJIEM 1 3aBJIaHb
Ta KOPOTKOTO YCHOT'O 200 MUCHhbMOBOT'0 IHCTPYKTaXYy Ti, KOTO HABYAIOTh, CAMOCTIHHO
BUBYAIOTH JIITEPATYpY, JHUKEpena, BEAYTh CIIOCTEPEKEHHS i BUMIpU Ta BUKOHYIOTh
1HII TOIIyKOBi nii. [HimiaThBa, caMOCTIHHICTh, TBOPUUN MOLIYK BUSIBISIOTHCS B
JOCIITHULBKIA  JISUTbHOCTI  HakmoBHime. MeTroau  HaBYaJbHOI  poOOTU
0e3mocepe/lHb0 MEPEXOAATh y METOJH, SIKI IMITYIOTh, a 1HOAI ¥ peami3yloTh
HAayKOBUM MOIIYK.

10. ®opmMH KOHTPOJIIO

KOHTposib 3HaHb 1 YMiHb CTYACHTIB (IMMOTOYHUK 1 MiJICYMKOBHI) 3 AUCIUILUIIHU
3M1MCHIOIOTH 3T1IHO 3 KPEAUTHO-MOYJIBHOK CUCTEMOIO OpraHi3allii HaB4ajIbHOTO
npoiiecy. PedTUHT cTyneHTa 13 3aCBO€HHS AMCIHUIUIIHK BHU3HayaeThesi 3a 100
OabHOI0 MIKaNO0. BIH CKIIanaeTbcs 3 PEUTUHTY 3 HaBYAIBHOI pOOOTH, Ui
OLIIHIOBAHHSI SIKOT Mpu3HavaeThes 70 6aniB, 1 peTUHTY 3 aTecTalii (ek3ameny) — 30
OautiB.

Kpurepii omiHku piBHS 3HaHb Ha Ja0OPATOPHUX, CEMIHAPCHKUX Ta MPAKTHYHUX
3aHATTSIX. Ha nmabopaTopHuX 3aHATTAX KOXKEH CTYICHT 3 KOXKHOT TEMH BUKOHYE
1HMBIyalibHI 3aBAaHHS. PiBeHb 3HaHb OIIHIOETHCS: “BIAMIHHO” — CTYIEHT Jla€
BUYEPIIHI, 0OOTPYHTOBAH1, TEOPETUYHO 1 MPAKTUYHO BIPHI BIAMOBIJII HE MEHIII HI’kK Ha
90% 3anuTaHb, pillIeHHS 3a7a4 Ta JJa0OpaTOpH1 BIPaBU BIpHI, JEMOHCTPYE 3HAHHS
NIJPYYHUKIB, MOCIOHMKIB, IHCTPYKLIH, MPOBOAMUTH Yy3arajllbHEHHs 1 BHCHOBKH,
aKypaTHO o¢opmIIsie 3aBIaHHS, OyB MPUCYTHIM Ha JICKIIIX, MA€ KOHCIICKT JICKIii
yu pedepaTy 3 OCHOBHUX T€M KypcCy; “mo0pe”— KOJM CTYJICHT BOJIOJI€ 3HAHHSMU
Marepiany, ajge JOMyCcKae He3HauHI MOMUWIKHM y (hOpMyBaHHI1 TEPMIHIB, KaT€ropiu i
PO3paxyHKIB, ITPOTE 3a JOTIOMOTOI0 BHKJIaJayva IIBUJIKO OPIEHTYCTHCS 1 3HAXOIUTh
npaBWIbHI BIANOBIJI, OyB MPUCYTHIM Ha JEKIIAX, MAa€ KOHCIEKT JEKLIH 4u
pedepatu 3 OCHOBHHMX TE€M Kypcy; ‘“3aI0BUIbHO”— KOJIM CTYACHT Ja€ MPAaBUIbHY
BIAMOB1AL HEe MeHIe HIK Ha 60% nutanb, a00 Ha BCl 3alIMTaHHS A€ HEIOCTATHHO
OoOrpyHTOBaH1, HEBUUEPITHI BIAMOBI/II, TOMYCKAaE TpyOl MOMUIIKH, SIKI BUIIPABIISE 3a
JIOTIOMOTO10 BUKJIaaayda. [Ipu 11boMy BpaxoBY€ThCS HasIBHICTh KOHCIIEKTY 32 TEMOIO
3aBJlaHb Ta CAMOCTINHICTb; “HE3aI0BIILHO 3 MOXKJIMBICTIO IOBTOPHOTO CKJIaJaHHs"
— KOJIA CTYJIEHT Jla€ MPaBWJIbHY BIAMOBIIb HE MEHIIEe HIX Ha 35% muTanb, a0o Ha
BCl 3amuWTaHHS Ja€ HEOOrpyHTOBaHI, HEBWYEPMHI BIAMOBIAI, TOMycKae rpyoi
MMOMMJIKA. Ma€ HEMOBHUM KOHCIIEKT JIEKIIIH.



[TincymkoBa (3arajgpHa OIlIHKA) KypCy HaBUYaJbHOI JUCHUIUIIHK. € CYMOIO

pPEUTUHIOBHX OLIIHOK (0ajiB), 0epKaHMUX 3a OKpEMi OLIIHIOBaH1 (POPMH HaBYAIHHOT
JUSTTBHOCTI: TTOTOYHE Ta MiJICYMKOBE TECTYBaHHS PIBHS 3aCBOEHOCTI TEOPETUYHOTO
MaTepiaxy TiJ 4Yac ayAuTOPHUX 3aHATh Ta CaMOCTIHOI poOOTH (MOIYJIBHHIA
KOHTPOJIb); OIlIHKA (0ajin) 3a BUKOHAHHS JIAOOpaTOPHUX JOCIiKeHb. [limcymMmKkoBa
OILIHKA BHCTABJISIETHCS MICJS MOBHOTO BHUBYEHHS HABYAJIbHOI TUCUMUILIIHH, SKa
BUBOAMTHCS K CymMa MPOMDKHUX OIIIHOK 3a 3MICTOBHI MOy . OcTaToyHa OIliHKA
PIBHSI 3HaHb CKJIAJIAETHCS 3 PEUTUHTY 3 HABYAJIbHOI POOOTH, JJIs OLIIHIOBAHHS SIKOi
npusHadaeTscs 70 OaniB, 1 peHTHHTY 3 aTtecTallii (exk3ameny) — 30 OadiB.
Po3noain 6ajniB, sAki oTpumMyoTh cTyaeHTH. OIIHIOBaHHA 3HaHb CTYACHTa
Bi10yBaeThcs 3a 100-0aIbHOIO IIKAJIOK 1 MEPEeBOJUTHCS B HAIIOHAIBHI OILIIHKH
3rigHo 3 Tabn. 1 «Ilomoxenns mpo exzamenu Ta 3aiiku y HYBill Ykpainn» (Haka3
po yBeJeHHs B Jito Big 26.04.2023 p. npotokoia Ne 10).

. OuiHka HaniOHAJIbHA 32 Pe3yJIbTaTH
PeiiTHHr  cTyAeHTA,
CKJIAAHHS
oaam . -
eK3aMeHiB 3aJikiB
90-100 Binminno
74-89 Jlodpe 3apaxoBaHo
60-73 3ag0BiibHO
0-59 He3anoBinibHo He 3apaxoBano

Jly1st BU3HAUEHHS pEUTHUHTY CTY/ICHTA (CiTyXxayda) 13 3aCBOEHHS JUCIUTUIIHU Ryuc (10
100 6amiB) onepxkaHuiit pedTUHT 3 atectarlii (10 30 0aniB) TOJAETHCS 10 PEUTHHTY
CTyJIeHTa (clyXxada) 3 HaBuajabHOi po00oTH Rup (10 70 6amiB): R muc = R up + R ar.

11. HaB4yajanbHO-MeTOAHMYHE 320€3MeYeHH

HayxoBo-MeTonuyne 3a0e3ledeHHs HaBYAJIBHOTO MpOIeCcy Iepeadadac:
JIep’KaBHI CTaHAAPTU OCBITH, HABYAJbHI IUIAHW, HABYAJIbHI MPOTpaMU 3 YCIX
HOPMATUBHUX 1 BHOIPKOBMX HABYaJIbHUX JUCHUIUIIH; HPOrpaMH HABYAIBHOI,
BUPOOHMYOT Ta IHIIMX BHUJIB MPAKTHK; MIAPYYHUKU 1 HABYAIbHI MOCIOHUKH;
IHCTPYKTUBHO-METOJIMYHI ~ MaTepiayii 0 CEMIHApChKUX, TMPAKTHYHUX 1
7a00paTOPHUX 3aHATh; 1HAUBITyIbHI HABYAIBHO-AOCIIHI 3aBJIJaHHS; KOHTPOJIbHI
poOOTH; TEKCTOBI Ta €JIEKTPOHHI BaplaHTH TECTIB JUIsl IOTOYHOTO 1 MiJCYMKOBOTO
KOHTPOJII0, METOAMYHI MaTepiau JJis OpraHizarlii caMoCTiitHOT poOOTH CTY/IEHTIB.

12. PexoMeHa0BaHi Jukepesa ingopmamii

OcHoBHa JiTepaTypa
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