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Kapma komnemenuuii

KoHnTtponmpyemsle WNHpukaTopsl [Inanupyemsle Bunsl 3ananuii u
KOMIICTCHII N JOCTHIXKCHUA PE3YyIbTaThl OGy‘-IeHI/ISI OLCHOYHBIX CPCIACTB
(umudp KOMIIETEHIIUH (3Haer, ymeer,
KOMHGTCHHI/II/I) BJIaJeecT, UMECT
HaBBIK)
K-4 Cnoco6en | 1.1_B.IIK-4 JlemoHCTpUpPYET | 3HATD: —  Pedeparn
HpI/IMeHﬂTB B 3HaHI/I\;’I 0 MeToaax OHeHKI\/’I - OCHOBHEIE _ TecThl
Mpo(ecCHOHATEHOI BO3JEHUCTBUS aHTPOIOTCHHOM HMMYHOJIOLHUCCKHC
JeATEIFHOCTH Ha CTPYKTYPY .
JeATEeIbHOCTH HOHATHS ¥ TEPMHHBI;
sHamms  Guomornd, | .. (YHKUHORUPOBAHIE | _ CTPOCHUE UIMMYHHOM
> | DKOCHCTEM Pa3HOTO paHra. CHCTOMBL. MEXARH3MbI
OroMeTUITMHBI, 2.1 B.IIK-4 JlemoHCTpUpYeET ’
6 = (opMupoBaHus
HOTEXHOJIOTHH, TEOPETUUCCKHUEC u
TYMOPAJBHOTO U
9KOJIOTUH U | TPUKIAJHBIE 3HAHUS OCHOB
. . KJIETOYHOTO IMMYHHOTO
JOKITMHUYECKUX COBPCMCHHOM CTPYKTypHOU W | .
v 2
HCCIIe 10BAHISX JMHAMHYECKOH — OMOXMMHH | MOTTEKYAPHO-
a3HBIX KJIacCOB
JIEKApCTBEHHBIX P TeHETHYEeCKHE OCHOBEI
OHOMOJIEKYII, MOJICKYJISPHBIX
CpEICTB MEXAHIIMOB UMMYHOJIOTHYECKHX
peakIril U UX peryIIsLuy;
(epMeHTaTUBHOTO KaTayusa,
0COOEHHOCTH
peryisuumn meTabonusma, | (bopMUpOBaHIS
OCHOB KJICTOYHOMH pasn If ‘IHIEX BIIOB
OMOPHEPreTHKU
P HEHH(EKIIMOHHOTO U
3.1_B.IIK-4 JlemoHCcTpUpyeT nHpeK
[[HOHHOTO
COBpEMECHHBIC  3HAHUSI O
HMMYHHTETA
Pa3BUTHH  MATONOTHUCCKHX | /0 s
MPOLIECCOB B OpraHH3Me
HMMYHHTETA
JKUBBIX OOBEKTOB, (DYHKIHIX
U MeXaHU3Max
paboThl MMMYHHOW 3alIMTHl | Y MeETh: - Joxnanst
OpraHM3Ma, O BO3MOKHOCTAX | poyvensts  HaydHble | — KOHTpOIIbHBIE
tapmaxonoruyeckoi 3HAHUSA B o0nacTu | paGoTHI
KOPPEKUHH  NATONOTHIECKUX | yvivyHomorin B yueGHOi 1
COCTOSHIN poeCcCHOHAILHOM
4.1_B.IIK-4 IIpaBuiibHO JeSTELHOCTH,
UHTEpIpPETHpPYeT TpeOoBaHUS | _ OCYIIECTBIATh TOMCK M
OMOMEIUITMHCKUX AHATINS Hay4HOI
MPOU3BOJICTB TPH | ydopmarin 1o
OpraHu3ai1u aKTyaJIbHBIM BOIIPOCAM
€CTECTBEHHOHAYHbIX HMMYHOJIOTHH
HCCIIeIOBaHMI, H3JIaraeMbie B Baaaern: _ TIpaxTaeckue
HOPMAaTHBHBIX JOKYMEHTaX : 6
- abo0TBI
5.1 B.IK-4  Vuacteyer B HaBbIKAMH IIOCTAHOBKHU | P
pa3paboTKe IUIaHOB u | AMMYHOJIOTUIECKUX - Hoxazsl

MIPOTOKOJIOB  JIOKJIMHUYECKUX
HCCIICIOBAaHUNA, B  OIICHKE
JAHHBIX 0 CBOMCTBaX
I/ICHBITyeMI)IX O6'BeKTOB
(JlekapCTBEHHBIX CPEICTB) H
X 0€30IacHOCTH IS
3710pOBBS moaei U
OKpyXKaromied  cpeapl, B
MOHHUTOPHHIE KauecTBa,
3¢ PeKTUBHOCTH "
0e30MacHOCTH
JICKAPCTBCHHBIX CPEACTB U
JIEKapCTBEHHOT'O
paCTI/ITeHBHOFO CI)IpI)ﬂ

aHAJIN30B U TECTOB;
- HaBBIKAMHU COCTAaBJICHUA
IUTAHOB HCCIIEJOBAHUM II0
I/I3y‘IeHI/I}O HMMYHHBIX
peakiuii.




6.1_B.IIK-4 PaspabarsiBact
TECT-CHCTEMBl M IPOTOKOJIBI
NPOBEICHUSI ~ MOHHTOPHHIA

MOTCHITNAJIFHO OIaCHBIX
O61000BEKTOB npu
COCTaBJICHUH IIPOrHO3HBIX
OIICHOK BIIUSTHUS
XO3SIHCTBEHHOM
JIeSITCILHOCTH 4YEJIOBEKAa Ha
COCTOSIHHE OKpY>Karolei
cpenbl c MPUMEHEHUEM
MIPUPOJAOOXPAHHBIX

TEXHOJIOTUH




Hokazamenu OUECHUBARUA NIIAHUDYEMbBLX pe3Yy/ibmanmoe 06y'-leHu}l

Cemectp [lIxana oueHUBaHUsA
2 3 4 5
7 He 3maer mnpeamer, | ILlnoxo 3Haer mpenmer, | Xopomro 3Haer | 3HaeT IpeaMeT,
3aJaud M METOJBI | 3aJaud U METOABI | MpeAMeT, 3aJaud U | 3a8a4d U METOABI
ceMectp nmmyHosorud.  Her | ummyHosornu. Caabo | MeTonbl HUMMYHOJIOTHH.
3HAHUM O CTPYKType U | pa3Oupaercst B | AMMYHOJIOTHHU. Otin4HO
(GYHKOHUAX WMMYHHOU | CTpyKType  ¢yHKumsax | Pazoupaercs B | pa3oupaercs B
CUCTEMBI, ec | IMMYHHOH CHCTEMEL, €€ | CTPYKType M QYHKIUAX | CTPYKType U QyHKIMAX
KOMIIOHEHTAaX, KOMIIOHEHTAaX, MMMYHHOH  CHCTEMBI, | HIMMYHHOH  CHUCTEMBHI,
MOJIEKYIISIPHBIX MOJIEKYJISIPHBIX ee KOMIIOHEHTAX, | €€ KOMIIOHEHTAX,
MeXaHu3Max MeXaHU3Max MOJIEKYIISIPHBIX MOJIEKYIISIPHBIX
BSaHMOﬂeﬁCTBHH B3aHMOI[eI>iCTBHH MCXaHHU3Max MCXaHHU3Max
UMMYHOKOMIICTCHTHBIX UMMYHOKOMIICTCHTHBIX BSaHMOHeﬁCTBHﬂ BSaHMO}IeﬁCTBHH
kiaetok. He MosKkeT | KIETOK. JomyckaeT | IMMYHOKOMIICTEHTHBIX | HIMMYHOKOMIIETEHTHBIX
aaTh JICTAJIbHYIO | OIIMOKH mpu | kierok.  Jomyckaer | xinerok. He nomyckaer
XapaKTepUCTUKY OCHOB | XapaKTEpUCTHKE OCHOB | He3HAYHUTEJIbLHbIE omnooK npu
TYMOpPAJIBHOTO U | TYMOpPalIbHOTO U | omHnOKH IPH | XapaKTEPUCTUKE
KIJIETOYHOT'O KIJIETOYHOT'O JETanbHOM JIeTaNbHYIO
nmmyHutera. He B | HIMMyHHTeTA. XapaKTEPUCTHKE OCHOB | XapaKTEPUCTHKY OCHOB
cocrogHun onucars | HeyBepenno TYMOPAJIBHOTO U | TYMOpPaJIbHOTO "
¢GbyHKIME W CcTpoeHHe | ¢opMyaupyer KIJIETOYHOTO KIIETOYHOTO
OCHOBHBIX KJIaccoB | GYHKIMH W CTPOCHHE | MIMMYHHTETA. HMMYHUTETA.
HMMYHOTJIOOYJINHOB. OCHOBHBIX Kiaccos | dopmyJipyer YBepeHHo
He MOHUMAET | UMMYHOTJIOOYJINHOB. byHKUMH W cTpoeHHE | dopMyaHpyeT
TIPUHITHUIIBI Caabo NMOHUMAaeT | OCHOBHBIX KJIacCOB | (YHKIHMU M CTpPOCHHUE
B3aHMOHCﬁCTBHﬂ TMPUHIIUTIBI I/IMMyHOFJ'IO6yJ'II/IHOB. OCHOBHBIX KJIaCCOB
KJIETOK MMMYHHOH | B3aUMOJEHCTBUS IlonuMaeT HPUHIMIIEI | HIMMYHOTJIOOYJIHHOB.
CHCTEMBI U | KIETOK MMMYHHOH | B3aUMOJEHCTBUS Ilonumaer MIPUHLKILL
¢dusHoNOrNYecKne CHCTEMBI U | KJIETOK MMMYHHOHI | B3aUMOJEUCTBUS
OCHOBBI PETYISIIUH UX | (U3HOJOTHYECKUE CHCTEMBI U | KJIETOK HMMYHHOHI
AKTUBHOCTH. OCHOBBI PETYJSINHA UX | (U3HOJOTHYECKUE CUCTEMBI u
He Baaneer AKTUBHOCTH. OCHOBBI PErYJSIMHA UX | (PU3MOJIOTHYECKHE
HaBBIKAMHU NOCTAHOBKH | HeyBepeHHO BJjIajgeeT | aKTHBHOCTH. OCHOBBI PETYJSLMUA UX
0a30BBIX HaBbIKaMH ITOCTaAHOBKH Bﬂaz[eeT HaBbIKaMH | aKTHUBHOCTH.
HMMYHOJIOTHYECKUX 6a30BBIX NOCTAaHOBKM  0a30BBIX | YBepeHHO  BJiajeer
AHaJIN30B U TCCTOB, HMMYHOJIOTUYECKUX HMMYHOJIOTUYECKHUX HaBbIKaMHU ITOCTAHOBKH
- HaBBIKAMHU | aHAJIU30B U TECTOB; AHAJIN30B U TECTOB; 6a30BbIX
COCTaBJICHUA IJIAHOB - HaBbIKaMU - HaBbIKaMHU UMMYHOJIOTHYCCKUX
HCCIIeTOBaHUN 10 | COCTABICHUS  IIJIAHOB | COCTABJICHHWSA IUIAHOB | aHAIHM30B M TECTOB;
U3yYEHUI0 HUMMYHHBIX | HCCIIEJOBaHUM 10 | UCCIeAOBaHUN mno | - HaBBIKAMU
peaxIui. W3YYEHUI0 MMMYHHBIX | U3YYEHUIO HMMYHHBIX | COCTAaBIECHUS  IIIaHOB
peakuui. peakuui. HCCJIEIOBAaHUI o

U3YYEHHI0 HMMYHHBIX
peakuuu.




Ouenounvle cpeocmea

1.1 3aganusa AJs TEKVIIero KOHTPOJIs

Bce 3adanusa Ona meKkywiezo KOHMPOAA ZPYRRUPYIOMCA NO KOMNEMEHUUAM, HA
NPOGEPKYy Komopwvix OHu HanpaeieHnvl. Komnemenyuu ykasvliearomcsa 6 coomeemcmeuu c
paboueinr npozpammon Oucuyunaunsl (mooyna, npaxkmuku). bnox 3adanuin 6 pamkax
OUCUUNTIUHBL 00T1)HCEH ObIMb NPEOYCMOMPEH 0N KAHCOOU KOMNEMEeHYUU 8 COOMBEMCMEUl ¢
PILT.

1) 3apanus nisi oneHku «ITK-4»:
Pegepar
[Tpu u3ydeHUH TUCHUILIMHBI CTYIEHTHI JOJKHBI TOJITOTOBUTH pedepaTsl, B KOTOPBIX OHU
CaMOCTOSITENIFHO PAaCcCMaTPHUBAIOT AaKTyallbHbIE BONPOCH MOJEKYJspHOW Ouonormu. Pedepar
MO3BOJIET MOJTYYUTh HAaBBIKM MOMCKA U aHAIM3a HAYYHOW JIUTEpaTyphl, a Takke OhOpMIICHUS
o030pa snmurepaTypsl B cootTBeTcTBuU ¢ npaBuiaamu ['OCTa. Temy pedepara cTyseHT BeIOHpaeT
CaMOCTOSITENIbHO, M3 TMPEIJIOKEHHOTO chucka (TeMbl pedepaToB OOHOBISIOTCA € Y4ETOM
HAYYHBIX HHTEPECOB 00YYAIOLIMXCS).
Tpeoosanusn k pepepamy
B pedepare nomkHbI NPUCYTCTBOBATh CIEAYIOUIUE CTPYKTYPHBIE 3JIEMEHTHI: Ha3BaHUE
TEMbI, BBEJCHHE, OCHOBHAs COJIep)KaTelbHas 4YacTh, pacKkpblBaiolas TeMmy pedepara,
3aKJIIOYCHHE, TMOJBOJAIICE MTOT M PACKPHIBAIOIIETO  IEPCIEKTUBHBIC  HAIMPABICHUS
MCCJICIOBAaHHM B JAHHOM HAIpaBJICHHUH, U CIIMCOK HCIIOIb30BAaHHBIX UCTOUYHUKOB. Bo BBeneHuu
HETMPEMEHHO ClleAyeT copMylIupoBaTh MNpodieMy, OOOCHOBAaTh €€ aKTyalbHOCTh, YETKO
chopMynupoBath Leib U 3a7aud paboThl. B 3akimounTenbHOM yacTu 00s3aTeNbHO HaIHuue
OCHOBHBIX PEe3yNbTHPYIOIINX BBIBOJIOB IO 3aTPOHYTHIM MpobieMaMm. CIHUCOK HCIIOIb30BaHHBIX
UCTOYHHUKOB HE JIOJDKEH COJEp)KaTh TOJBKO Hay4yHylo JuTeparypy. Pedepar nomxeH ObITh
opopmiien B coorBerctBuM ¢ mpaBwiamu ['OCT. Tombko mnpu COOMIOAEHHH BCEX ITHX
TpeOOBaHUI MOXKET OLIEHUBATHCS yXKe COOCTBEHHO COZIEpKaTeNIbHAs YacTh pabOoThI.
Kpumepuu oyenueanus
OreHKa «3a4TE€HO» CTAaBUTCS B TOM Clly4yae, ecllu:
e pedepar opopmieH B coorBercTBuU ¢ npasmiamu ['OCT,
® BO BBEJIECHUU KOPPEKTHO CPOPMYIMpPOBaHa 1EJIb paboTHl,
® OCHOBHAs YacTh MOJHOCTBHIO PACKPHIBAET BEIOPAHHYIO TEMY,
e B 3aKJIIOYEHUU MOJBEACH KPATKUN UTOT.
O1eHKa «HEe 3a4T€HOY» CTaBUTCS B TOM CIIy4ae, €Ciu:
e cTpykTypa U QopMa pedepara HE COOTBETCTBYIOT MPEABSBISIEMBIM BBIIIIE
TpeOOBaHUSM,
e cojepxaHue pedepara HOCUT MOBEPXHOCTHBIN XapakTep,
® OTCYTCTBYIOT BBIBOJIbI CTY/CHTA 110 HCCIIEyeMOM TeMe.

IIpumepnvie memul pegpepamos no UMMYHOLO2UU

1. Bxnan B craHoBieHue W pa3Butue uMmmyHosoruu J. Jxennepa, JI. Ilacrepa, P. Koxa, D.

bepunra, I1. Opauxa, 1.1. MeunukoBa u Ipyrux y4eHbIX.

Poip ”MMyHOIOTMYECKON HayKH B MEIULIMHE U 3IpAaBOOXPAHEHHH.

3. OcoOeHHOCTH oOpraHu3alud U (YHKIMOHMPOBAHUS HMMYHHOH CHCTEMBl Yy BBICHIUX
JKUBOTHBIX U YEJIOBEKA.

4. T'ereporeHHOCTb QaHTUTEI U €€ TEHETUYECKHE OCHOBBI.

Cucrema KOMIUIEMEHTA U €€ aKTUBALIHSL.

6. IlpuxiagHoe 3HAYCHHE AaHTUTEI, OCHOBHBIE CEPOJIOTUYECKHE PEAKLINH.
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7. OCHOBHBIE TUIIBI IMMYHHOI'O PEarupoBaHusl.

8. duznonornyeckre U OMOXUMHUUIECKHE OCOOCHHOCTH PAKOBBIX KJIETOK.

9. benku TEmIoBOro mioka.

10. MoHOKIIOHAJIbHBIE U MTOJUKIIOHANIbHBIE aHTUTeNA. [I[puMeHeHe B METUIIMHCKOM MPaKTHKE.

Joxaan

IIpy mOArOTOBKE K CEMUHAPCKUM 3aHATUSAM CTYIEHTBI JOJDKHBI IOATOTOBUTH JOKJIA/bI, B
KOTOpPBIX OHM CaMOCTOSITEIbHO pPaccCMaTpUBAlOT TOT WM HHOW BOIPOC MOJIEKYJISIPHOU
6uonoruu. Jloknan siBIsS€TCS OJHUM U3 MEXaHU3MOB OTPaOOTKH IEPBUYHBIX HABBIKOB MTOMCKA U
aHalM3a Y4YyeOHOM UM HAyyHOM JIMTEpaTypbl, YTO SBJISETCS Ba)XKHOM 4YacTbl0 HAy4yHO-
UCCIICIOBATEIbCKON JIeATENIbHOCTU. TeMy JOKJaJa CTYyAEHT BbIOMPAET CaMOCTOATENbHO, U3
NPE/ITI0KEHHOT0 CITUCKA (CITUCKH OOHOBIISIFOTCS ¢ Y4ETOM HaYYHBIX HHTEPECOB 00yYarOLIHXCS).

Jloknaz sBisieTcs 00s3aTeNbHBIM 3IEMEHTOM IS ITOJIOKUTEJIBHOW aTTeCTalluu CTyJeHTa
[0 WTOTaM NPAKTUYECKUX M J1a0OpaTOpHBIX 3aHATHHA. [Ipy MOATOTOBKE K BBICTYIUIEHHIO C
JIOKJIQJIOM CTYJEHT OTpadaTblBaeT HaBBIKK pabOTBl C JIUTEPaTypoH, Y4YUTCs BBIOUpATh U
TOTOBUTh  HArJAHBIA ~ Marepwan  (Mpe3eHTaluu,  Claiapl, TaONWIbI), MPUBICKAET
JIOTIOJIHUTEIIbHbIE UCTOYHUKN MH(OpMAIMK, TPHOOPETaeT HAaBbIKM MPEACTABICHUS MaTepuaa u
OTBETOB Ha BOIIPOCHI.

Tpeoosanus k 0oknady

B noknage AOMKHBI MPUCYTCTBOBATh CIENYIOIIME CTPYKTYpPHBIE 3JIEMEHTHI: Ha3BaHUE
TEMbl, BBEJICHUE ciylIaTened B mpobieMy, OCHOBHAsl COJepiKaTelbHas 4acTh, PAaCKpbIBAIOLIAs
TEeMy COOOIIEHMS, M 3aKIIOYEHHE, MOJBOISIIIEe MTOI CKa3aHHOMY M OTKPBIBAIOLIETO MAaJlo
UCCIIeIOBaHHbIE 00JacTH B yKa3aHHOM mpoOiieme. Bo BBeJeHMHM HENPEMEHHO ClexyeT
chopmMynupoBaTh MpodiIeMy, 00OOCHOBATh €€ aKTYaJIbHOCTb, JaTh KPAaTKYI XapaKTePUCTHKY
UCIOJIb3yeMbIX B pab0Te UCTOUHUKOB U HAyYHBIX MyOJIMKALUM, YeTKO c(hOpMYIMPOBATh LIETb U
3aa4 paboThl. B 3aKi0UnTENbHON YacTH 00s13aTENIbHO HAJIMYME OCHOBHBIX PE3YIbTHUPYIOIIUX
BBIBOJIOB 110 3aTPOHYTHIM MpobieMaM. Tonbko npu coOM0IeHNH BCeX 3TUX TPeOOBaHUNA MOXKET
OLICHUBATbhCS YK€ COOCTBEHHO coZiepKaTeIbHas 4acTh pabOTHI.

Kpumepuu ouyenueanus

O1eHKa «3a4TEHO» CTABUTCS B TOM Clly4ae, eCllu:

° CTYZICHT BBICTYIIUJ C COOOIIEHHEM HAa CEMHUHAPCKOM 3aHSATHH U PACKPBLIT TEMY,

° MIPOJIEMOHCTPHUPOBAI CITIOCOOHOCTH K CAMOCTOSITENIbHOM paboTe ¢ Hay4dHOI
JIUTEPaTypou,

° MOATOTOBMJI HATJISIAHBIM MaTepual, 00JIerdaronuii MOHUMaHue CyIIecTBa
JIOKJIaJla CAyIIaTeIsIMH,

° YCIIELIHO OTBETUJI HA BOIIPOCHI CTYAEHTOB U IPENOIaBaTeNs 110 TEME.

OneHKa «He 3a4T€HO» CTABUTCS B TOM Cllydae, eciiu

° CTPYKTypa U ¢opMa JOKJIaJa HE COOTBETCTBYIOT MPEAbSIBISEMBIM BBIIIIE
TpeOOBaHUAM,

° colepkaHuEe JIOKJazga HOCUT pedepaTUBHBIA XapakTep, OTCYTCTBYIOT

CaMOCTOATEIIbHBIE BBIBOBI CTY/IEHTA 110 UCCIIENYEMOM TEME.
IIpumepHvie memvl 00K1a006 NO meme «A0anmueHbII UMMYHUMEN »'
Oransl quddepeHpoBkU B-kieTok
IIpuHIUIT JBOMHOIO paclo3HaBaHUs aHTUTEHA
[{uTOKMHOBBIE CUTHAJIBI T-XeNmnepoB
AHTHTENA, IPOAYLIHPYEMbIE B OTBET HAa HH(EKIIHIO
JInHaMuKa IpOyKIMU aHTUTEN NPY NEPBUYHOM M BTOPUYHOM UMMYHHOM OTBETE
IIpukiiagHoe 3HaYEHUE AHTUTEII, OCHOBHBIE CEPOJIOTMUECKUE PEAKIUU.
OCHOBHBIE TUIIBI HIMMYHHOI'O PEarupOBaHUs.
IIpoTUBOBUPYCHBII UMMYHUTET.
AHTHOaKTEpUaIbHBIA TPOTUBOTPUOKOBBII HMMYHHBIH OTBET.
0. IIpoTuBONmapa3suTEpHBI UMMYHUTET.

RBoOoo~Nooa~wNE



KonTpoasnas padora
Konumponw evinonnenus u kpumepuu oyenusanus

Pabora paccunrana ma 15 muHyT, BKItoyaer 2 610ka BOmpocoB. biok 1 - mist 0IHO3HAYHOTO
oreera “Jla” wim “Hetr”, u 610k 2 — 3aganus, TpeOyromue pa3BepHyTOro oteeta. IIpaBuibHbIMf
OTBET Ha BOIPOCHI MEPBOTO OJI0Ka oneHuBaercs B 0,2 Oama (MaKCMMaIbHO MOKHO HabpaTh 2
6ayua), BToporo Oioka — 1 G6amn (MakcMMalbHO MOXHO HaOpath 3 Oamia). [lpm ommbkax B
OTBETax Ha BOIPOCHI OJIOKa 2 OIIEHKA 3a KXl M3 BOIPOCOB MOXXET ObITh CHIKeHa Ha 0,5
Oamta. MToroBass oOIeHKAa 3alaHWsl TIPOM3BOJUTCSA CJOXKCHHEM HAOpaHHBIX OaulOB U
OKPYTJICHHUEM JI0 LEJBIX YHCEIL.

IIpumep konmpoavHou pabomul no meme « OCHOBbL UMMYHUMEMAY !

. Borpocsl, Tpedyromue onHo3HauHOTO OTBeTa: «Jla» mm «Her»:

. Tumyc siBnsieTCs IEHTpaTbHBIM OPraHOM UMMYHHOM CHCTEMBI?

. benast mysnpna cene3eHKkH COAEPKUT JIUMPOLUTHI?

. JIumbaTrueckue y3ibl OTHOCSATCS K MHKANCYJIUPOBAHHBIM UMMYHHBIM OpraHam?
. MuenouHple KJIETKU TAIOT HAa4yaJlo HATYPAJIbHBIM KHJLIEpam?

. T-xunnepsr u T-cynpeccopbl BEIOIHSIOT CXOAHbIE ()YHKIIMN?

. ATIbTepHATHBHBIN ITyTh aKTHBALMK KOMIUIEMEHTA SIBIISICTCS. HANOoJIee IPEBHUM?
CumbnoTrueckast MUKpodIiopa BBITIOIHSET Pl IMMYHHBIX (DYHKIIUH?

. Monexymbl UMMYHOTTIOOYJIMHOB COCTOSIT U3 JIBYX ITOJIUTETITHIHBIX [eTIei?

. AHTHUTEHpACIO3HAOINI (PparMeHT MpeICTaBlIeH KOHCEPBATUBHBIMU CTPYKTYpaMH?
0.  V3BecTHO MATH OCHOBHBIX KJIACCOB aHTUTEN ?

BOONOOUTAWN R —

2. Bomnpocsl, Tpebyromiye pa3BepHyTOro OTBETA!

1. Oransl pa3BuTus B-kiieTky, npuBOSIINE K T€HEPAllMU aHTUTE.

2. 3amuTHas GYHKUUSA HATYpaJIbHBIX KUIIJIEPOB.

3. CxonctBa M pa3nuyMsl KIACCHUECKOTO M allbTEPHATUBHOIO MYyTEW aKTHUBAllUU
KOMIUIEMEHTA.

TecTnI

Memoouueckue ykazanus. TecTbl Ul TEKYIIETO KOHTPOJISI BBIMOIHSIIOTCS B MHCBMEHHOM
BHUJIC C OTPAHUYCHUEM BPEMEHH: HE 0oJiee JByX MUHYT Ha 3ajaHue. [Ipy BBITOJIHEHUH TECTOB
MOJKET OBITh HCIOJIb30BaHa atdopma IpsilonUni.

Kpumepuu  oyenusanusi. YpoBEHb BBINOIHEHHS TEKYIIMX TECTOBBIX 3aJaHHi
OIICHUBAETCS B MPOIIEHTAX MPABUIILHBIX OTBETOB, KOTOPHIE 3aTE€M MEPEBOIATCS B OIICHKY.

O1leHKa COOTBETCTBYET CJICAYIOIICH IIKaJe:

Oyenka IIpoyenm gepnvix omeemos
OTan4HO Carimre 86 %
Xopo1io 61 —85%
Y 10BIETBOPUTENTHEHO 50 — 60 %
HeynosnerBopurenbHO meHee 50 %

prwep mecmogoeo 3a0anus no meme « OcHoswl ummyHumema»

1. Cneuuduueckne UMMyHOJIOTHYeCKHE (YHKIIUH BBITOJIHSET:
a) BeCh Opranusm; 0) TuMQOILUTHI KPOBU M KOCTHOTO MO3Ta;
B) InM(aTruyeckasi CUCTeMa; T') TUM(POUIHbIE OPTaHbl.



2. K ueHTpajibHbIM OpraHaM UMMYHHOU CUCTEMBI OTHOCSITCA BCE, KpOME:
a) TUMYC; 0) KOCTHBII MO3T; B) CENIe3€HKA; T') MeWepOBHI OJISIIKY.

3. T-KJIeTKHN pa3BUBAIOTCS H3:
a) CTBOJIOBBIX KPOBETBOPHBIX KIIETOK; 0) MOHOIIMTOB;
B) MOJIUMOP(HOAIEPHBIX JICHKOLUTOB; T') ACHPUTHBIX KIETOK.

4. Kiterkamu, yqacTBYIOIIUMHU B 00pabOTKe U MPE3CHTAIIUN aHTUTEHA, SIBIISIOTCS:
a) makpodaru; 0) HeHTpoPUIIBL; B) MOTMMOPHHOAIEPHBIC JTCHKOIUTHI;
) IeHJIpUTHBIC KiIeTKu; 1) T-kierku; e) B-kneTku.

5. B numdarrueckom y3iie aHTUTeH 3aXBaThIBACTCS:

a) makpodaramu; 0) HeUTpopuIaMu; B) ACHAPUTHBIMHU KIIETKAMH;
I') NOJIUMOP(PHO-AAEPHBIMU JIEHKOIIMTAMU; 1) BEPHO A U B;

€) BCEMH MEePEUNCICHHBIMU KIETKaMH.

6. IMMYHOTTIOOYJIUHBI - 3TO CHIBOPOTOYHBIC OCIIKH, OTHOCSIIUECS:
a) o-To0ynuHaM; 0) B-riao0ynuHaM; B) Y-TI0OyIIHHAM.

7. OCHOBHBIMH KJIaCCaMHU I/IMMYHOFJIO6YJII/IHOB SABIIAIOTCA:

a)lg A; 6) IgM; B) 1gG; 1) Ig E n) Ig D; e) Bce nmepeuncieHHbIC.

3amanus AJ1s1 NPAKTHYECKUX 3aHATHI
Memoouueckue pexomenoayuu, Kpumepuu OYeHU8aHUs.

[lenb mpakTU4YecKUX pabOT — OCBOEHHME CTYJIEHTaMH 0a30BbIX METOJI0OB MMMYHOJIOTUU U
IIPUHLIMIIOB TMOJATOTOBKM HMMMYHOJOTMYECKHX HCCIEOBAHMM, B TOM 4YHCIE TEMH, KOTOPBIE
IPUMEHSIOTCSI B OMOMETUIIMHCKUX HCCIIEIOBAaHUSIX U B OMOTEXHOJOTHYECKHUX MPOM3BOJACTBAX.
OHM JOJKHBI J1aTh NPEACTABICHUE O MPUHIUMAX Pa3IUYHBIX (PU3HMKO-XMMUYECKHX METOOB
uccienoBanus. IlpakTuueckue 3aHATHS MO JUCLUIUIMHE IMPOBOJSTCS IO COOTBETCTBYIOLIUM
TemMaM (mepedeHb cM. Hike). Ilopsmok BeimosHeHHs paOoThl ompeaensercs y4dyeOHo-
METOJUYECKUMH pPEKOMEHJAUsIMHU. [l BBINOIHEHHUS] 3KCHEPUMEHTAIbHBIX MCCIeA0BaHUN
rpynna pas3aeiasieTcs: Ha MOATPYIIBI 10 2 YenoBeKa. B xone 3aHATHS CTyJEHTBI IEMOHCTPUPYIOT
IPENnoAaBaTesio0 Pe3yabTaThl BHIMOJIHEHHBIX MPAKTUUYECKUX 3aJaHHi, OTBEYalOT Ha BOIPOCHI IO
CYLIECTBY IIOJIyYEHHBIX pe3yiabTaToB. [l0 OKOHUAaHMM SKCIEpUMEHTa KaXKIblH CTYIEHT
NpEeIbSABISET TPENoAaBaTenato JabopaTOpHbI JKypHall, TIJl€ ONUCBHIBAET XOJ paboThl,
NOJYYeHHBIH pe3ylbTaT M BBIBOA W3 NPOBEAEHHOW HSKclepUMeHTalbHOW pabotsl. [lo
pe3ynbTartaM MpOBEACHUS MPAKTUUYECKUX 3aHATHI CTYIEHT MOIy4aeT OLIEHKY «3auyTeHO», Mpu
YCIIOBUM BBITIOJTHEHHUSI BCEX IUIAHOBBIX MPAKTHUECKUX pabOT M MpPEAbSBICHUS MPENOAaBATEINIO
MPaBUIbHO 0()OPMIIEHHBIX JIAOOPATOPHBIX JKYPHAJIOB.

Ilepeuens npaxkmuueckux pabom:

1.Beienenue garountoB nepudepuyeckoit KpoBu.

2. OnpeierieHre OCHOBHBIX TTOKa3aTenel 3 (HeKTHBHOCTH (haroruTosa.

3. MeTtobl O1IeHKH (DYHKIIMOHAIBHOW aKTUBHOCTH (DarouToB.

4. OnpeneneHye NHTEPIEHKUHOB B iepudepruieckoil Kposu MetoioM MDA,
5. CocraBiieHne I1aHa-CXeMbl OLIEHKH IMMYHHOI'O CTaTyca OpraHu3ma.

6. PazpaboTka mpoToKoJa Jj1s BBISBIIEHUS TUIIEPUYBCTBUTEIBHOCTH | THTIA.



1.2 HDOMC)KVTO‘IH&H arrecranusa
Memoouueckue ykazanus.

[TpomexxyTouHast arrecTanust MO JUCHUILIMHE «VIMMYyHOJOTHsS» NPOBOAWUTCS B BHUAE
yctHoro 3aueta. [lo BceM pasnenaMm AaHHOW TUCHMIUIMHBI YY€OHBIM IUIAHOM IO HAIPAaBJICHUIO
NoAroTOBKH «bronorus» mpeaycMOoTpeH OJUH 3Tall MPOMEKYTOYHOH artectanuu. [loaroroska
CTYACHTA K MPOXOKJICHHIO TPOMEKYTOUHONW aTTECTAlMU OCYHIECTBISIETCS B XOJ€ JCKIIMOHHBIX,
7a00OpaTOPHBIX M CEMHHApCKUX 3aHATHH, a TakKe BO BHEAyJUTOPHBIC Yachl B paMKax
CaMOCTOSITeNIbHOW paboThl. Bo Bpems caMOCTOSATENBHOW IMOATOTOBKH CTYAEHT MOJb3YeTCs
KOHCIIEKTaMH JICKIIUH, OCHOBHOM U JIOTIOJTHUTEIILHOM JTUTEPaTYpOii IO AUCIUIUINHE.

Kpumepuu oyenusanus.

Bo Bpems »5k3aMeHa CTYIEHT JOJDKEH JaTh pPa3BEpPHYTHI OTBET Ha BOMPOCH,
U3JI0’)KEHHBIE B OMIIETE.

[lpu oTBeTe CTYAEHT [ODKEH NPOJEMOHCTPUPOBATh 3HAHUS 3aKOHOMEPHOCTEH
(YyHKIMOHUPOBAHUS MMMYHHOH CHCTEMBI, 3HAaHHE O MPHHLIUIAX HMMMYHHOTO OTBETa Ha
NOSIBJICHUE B OpraHu3Me aHTureHa. CTYyAEHT JOJDKEH HMETh JeTAIbHBIC NPEICTABICHUS O
CTPYKType ¥ (DYHKIHMSIX UMMYHHBIX MOJIEKYJ — HUMMYHOTJIOOYJIMHAX, Oelkax ocTpol ¢assl,
IUTOKMHAX, KOMIIOHEHTaX KoMiuleMeHTa. CTyAeHT JOJ/DKeH II0oKa3aTh 3HAaHUA O
GyHIaMEHTATBHBIX TPUHIMIIAX PEryJIUNd MUMMYHHBIX TIPOILIECCax Ha KJIETOYHOM, TKaHEBOM,
OpPraHU3MEHHOM YPOBHSX.

[TomHOTa OTBETa OMpEAENseTCS IMOKA3aTeNsIMU OLEHUBAHHUA PE3yJIbTaTOB OOYYCHUSI.
[IpenogaBaTenp BIpaBe 3a/1aBaTh JOIOJIHUTEIBHBIE BOIPOCH IO BCEMY H3Y4aeMOMY Kypcy.

Cnucok BONPOCOB K YCTHOMY 3a4eTy:

Bonpoc Komnemenuusn ¢ coomeemcmeuu ¢ PIIJ/]

1. Omnpenenenne MMMYHOJIOTHUH. Kparkas | [TK-4
HCTOpHYECKAs CIIpaBKa O pa3BUTUM Hayku. Bkman B
CTAaHOBJIGHHE M DPAa3BUTHE HMMYHOJOTHH O.
xennepa, JI. Ilactepa, P. Koxa, O. bepunra, II.
Opnuxa, 1.1. MedHUKOBA U IPYTUX YUEHBIX.

2. CoBpeMeHHbIf 3Talm pPa3BUTHA HMMMYHOJIOTHH. | -f[-
NmmyHONoruueckue cnenuanbHOCTH. JlocTrkeHus
HMMMYHOJIOTHH, BBIJAIOIIHECS YICHBIE (TPUMEPHI).

3. Tlomsatue 06 MMMyHHUTETe KaK O (PU3UOJIOTHUYECKON | -f/[-
¢byukuuu  opraHmsMa.  Crenmbuyeckue — u
Hecnequ(pUUecKue MeXaHU3Mbl HMMYHHTETa, HX
B3aUMOCBSI3b.

4. HmmyHHas cuctema, ee CTpykTypa u ¢QyHkuwmu, | -f/-
0COOEHHOCTH.

5. OcHoBHbIE 3aKOHBI u NPHUHIUIEL | -/[-
(YHKIIMOHUPOBAaHUSI UMMYHHOH CHCTEMBI.

6. Bumpt um ¢dopmbl mMMyHHTETa (XapakTepHCTHKA, | -f[-
KJIETOYHbIE OCHOBBI, TPUMEPHI).

7. XapakTepucThKa  BemecTBa  Kak  aHTHUreHa. | -f/[-
[osHOLIEHHbIE AHTUIEHBI, TaNTeHbl. XHMHUUYECKas
NpUpOJia aHTUTECHOB. XapaKTepHUCTHKA MOJIEKYN C
AHTUTE€HHBIMHU CBOWCTBAMHU.

8. Kuetounsle ocHOBBI aHTHTeNnoreHe3a. Ilonstue o6 | -f/-
anturenax. CrenupuIHOCTh M TE€TEPOreHHOCTh
antuteln. AQHUHHOCTb, AaBUIHOCTH, BAJEHTHOCTH
anturen. UMMyHOTr00y IMHOBAst IPUPO/Ia AHTUTEI.

9. CrpoeHue MOJIEKYJIbI HMMYHOTJIOOYIIMHA, JIETKUE U | -f/-




TSDKENbIE [enW, BapuaOenbHbIE W KOHCTAHTHBIC
obmactu, AKTHBHBIN LEHTP MOJIEKYJIBL.
@OyHKIMOHAIbHbIE CBOICTBa Pa3IUYHBIX
(parMeHTOB HMMYHOTIIOOYITNHA.

10.

Knaccel, monkmaccel,  HM30THIBI,  AJJIOTHIIBI,
UIMOTHIIBI MMMYHODJIOOYJIMHOB, WX 3HAa4YCHUEC B
HMMYHHOM OTBETE.

-//-

11.

IgG — ero cTpykTypa W OCHOBHBIC (DYHKLUH,
y4YacCTHE B PA3IMYHBIX (HOPMAX HMMYHHTETA.

-//-

12.

IgM — ero cTpykTypa U GyHKIUH.

-//-

13.

IgA — ero crpykrypa W (QYHKOUH, ydacTue B
pa3nuuHBIX OpMax UIMMYHHUTETA.

-//-

14.

['eHeTHYeCKHiT KOHTPOJIb CHHTE3a2 MMMYHOTJIOOYIIHOB
u PELENTOPHBIX MOJIEKYJ JIMM(OLIUTOB,
OCYILECTBJISIIOLIMX  PaclO3HAaBaHHE  AHTUTCHOB.
CTpyKTypHBIE T€HBl HMMYHOTJIOOYJIMHOB

-//-

15.

deHoMeHEI BSaHMOHeﬁCTBHﬂ AHTHUI'CH-aHTHUTCJIIO!:
OIICOHM3anuA, arrjiroTuHalus;, npenunuranys,
JIN3UC u ap. BSaHMOHeﬁCTBHe AHTUTECII C
KOMIIJIICMCHTOM.

-//-

16.

ITonste o Hecmenuduueckux (GakTopax 3allUuTHI.
BapbepHbIe CTPYKTYpbl MaKpOOpPraHU3Ma U UX POJIb
B 3aIIuTe OT BO30yauTenel mHpekuid. baprepubie
(YHKIMM KOXXH U CIM3MCTBIX 000JI0YEK, NelCTBHE
(epMeHTOB.

-//-

17.

MexaHn3MEBI AKTUBAlUM  KOMIUJICMCHTA, Y4YaCTHC
0eIIKOB KOMILIEMEHTA B HMMMYHHbBIX PCAKIINAX.

-//-

18.

CoBpeMeHHbIE TMPEACTABICHUS O MeXaHW3Max
¢daromnuro3a. Poab (HaronuToB B HHHUIMAIUH
crenuUIecKuX UIMMYHHBIX PEaKIIHi.

-//-

19.

Oranel  Pa3BUTHSA BOCHAJHMTENbHOM PpEaKIIHH.
Benxu octpoit ¢assl.

-//-

20.

CrpykTypa HMMYHHOW cucTeMbl. lleHTpanbHble Hu
niepudepruecKre OpraHbl IMMYHHOW CHCTEMBL.

-//-

21,

CoBpeMeHHBIE TpeAcTaBlIeHHs 00 HMMYHOIO33€.
IlonsTME 0  CTBOJNIOBOM  KIETKE U €€
MPOMUCXOXKAeHHE. MHUrpanusi CTBOJIOBBIX KIETOK B
JTUM(QOUIHBIE OPTaHBI.

-//-

22,

Tumyc3aBUCHUMBII TyTh pa3BUTHs JUMQOLHUTOB. Posb
BWJIOYKOBOM  kenme3sl (TMMyca) B TreHese -
muMGOIUTOB. 3HAYEHUE PAIMYHBIX  CTPYKTYP
tumyca B muddepenmuponke T-rmumdonnTos.

-//-

23.

OcHOBHBIE  (yHKIHMOHANbHBIE  cBoWicTBa  T-
muMdoruToB. Murpanus u paccenenne T-KIeTok.

-//-

24,

TuMyCcHE3aBUCUMBIN MyTh PAa3BUTHS JTUMQOIIUTOB.
KoctHBIli MO3r MiekomuTaromux B TeHe3e B-
JTUMQOITUTOB.

-//-

25.

ITocnenoBarensHOCTD I epeHINpPOBKH
CTBOJIOBBIX KJIETOK B B-mamdonuTs.
AHTHUreHHe3aBUCHUMAs CTaAMs U AHTUT€H3aBUCHMAas
ceneKkms KIeTok. OddekropHble KieTkn B-
cuCTeMBl. Murparus u pacceieHne B-mumdoruron
B IMMYHHOH CUCTEME.

-//-




26. Ponp  MakpodaroB B  pasiM4HbIX  CTaaMsX | -//-
AMMYHHOTO  oTBeta. Ponb  MOHOLMTOB U
HEUTpO(HIOB B HIMMYHHOM OTBETE.

27. Peuentopst T- u B-numdouutoB, ux mnpupoza. | -//-
B3aumoneiicteue T-, B-kneTok U MakpodaroB B
UMMYHHOM OTBETE, BO3MOXHBIE MEXAHU3MBI.

28. Ponp peakuuif KJIETOYHOTO M TyMOPalIbHOrO | -//-

UMMYHHUTETa B ¢$opmupoBaHum
HEBOCTIPHMMYHMBOCTH K Pa3NHYHBIM
HWHEKIMOHHBIM 3a00J1€BaHUSAM.

29. TlpoTHBOBUPYCHBI HMMYHHBIM OTBET. =/

30. UMMyHHBI OTBET Ha MpPOHUKHOBEHHe OakTepuit, | -//-
rpHOKOB, Mapa3vTOB.

31. UMMyHonoruyeckas TOJEPAHTHOCTb (OCHOBHbBIE | -//-
TIOHATHUSA).

32. T'naBHBI KOMIUIEKC THCTOCOBMECTUMOCTH, €ro | -//-
CTPYKTYpa U PyHKLHH.

®OC niis mpoBeIeHHsI POMEXYTOYHON aTTecTalui 0J00peH Ha 3acelaHuu
kadenpsr Ouoxumun u 6uodusuku (mpotokon Ne 14 ot 05.06. 2023 roxa).

ABToOD:

JIOLIEHT, K.0.H. E.C. Tyuuna




