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PABOYAS ITIPOTPAMMA JTUCHUAIIJIMHBI (MOAYJISA)

«MoJieKyJIsipHasi U KJeTOYHAas HMMYHOJIOTHD)

Hanmpasjienne noaroToBKH
06.04.01 «buomorms»

IIpoduas moaroToBKH
«BeTepuHapHas BUPYCOJIOTHSI U MUKPOOHOIOTHS»

YposeHs Boicmero o6pasosanus

Marucrparypa

dopma obyuenns: ouHas

roJ npuemMa: 2025



PABOUASI [POTPAMMA JUCIIMIIIMHBEL (MOJYJIS) COCTABJIEHA HA
OCHOBAHUU:

- ®I'OC BO no crnenuansaoctr 06.04.01 Buonorus, yreepiaeHHOro npukazom Munobpuayku PO
Ne 934 or «ll» aerycra 2020r (3aperdCTpUpOBaHO MUHUCTEPCTBOM IOCTULMH POCCHACKOM
Depepanun «28» asrycra 2020 1., perucTpannoHHbI Ne 59532);

- OCHOBHOH TIpodheccHOHaNbHON 00pa3oBarenbHOR IporpaMMel o  crneuuanprocta  06.04.01
buonorns;

- mpodeccuonansHoro crangapra « CrenuaaucT 1o IPOMBIIIIEHHOH Gapmanun B 0071aCTH KOHTPOTIT
KAYEeCTBA JIEKAPCTBEHHEIX CPENCTBY, yrBepikaeHHoro MunTpynoM Poccru Ne 4311 «22» masg 2017 .
(3aperucTpupoBano MuHHCTEpPCTBOM FocTHUuH Poccmiickoit Pemepamuu «10» mona 2017 r,
peructparnoHHusit Ne 47346);

- npodeccuonanbroro crangapra «Crmenmammer B 00macTH  KIMHHYECKOH J1abopaTopHOH
JIVAaTHOCTHKHY», yTBepxkmeHuoro Muntpynom Poccumr Ne 1458 «14» wmapra 2018
(3aperucTpupoBaHo MunucTepcTBOM ocruimu Poccuiickoit ®emepanuu «3» ampens 2018 r,
peructparuonusni No 50603);

- mpodeccroHanbHBI cTaHmapT «llegaror HOMONMHUTEIBHOrO O0pa30RaHMs AETEH M B3POCIHBIXY,
YTBEPIKIEHHEINA TprKazoM MUHUCTEPCTBA TPYyAa U COMUANbHON 3amuThl Poccuiickod Penepanuu oT
22 centsi6ps 2021 1. Ne 6521 (3aperucrpuposad MuancTepcTBOM IocTHIuH Poccuiickolt @enepanuu
17 nexabpst 2021, perucrpannoHHbI Ne 66403).

PASPABOTYNKHA:
IIpodeccop xadempsl é_,.// - J.A. JleBpuinos
(OondicHociib) (noodniicw, Odina) (@HO)
Houent % B.E. bprunina
24
(OoidicHocing) (nooniicw, Oaiiia) (DIHO)
(OonsicHoctiib) (nooniice, oaina) (P0)

PEOEH3IEHT:

[Tpodeccop xadeaper
xumuu OI'BOY BO
MI'ABMub — MBA umenun
K.U. Cxpsabura

IC.W.Broxun
(GHO)

=
s I
(aa/?,'!bfio(:lréb) (nuu;mub,

(Oonsicrociine) (;100Hniicy, Odiiid) (@HO)



PABOYASI ITPOT' PAMMA JJUCIIUIIJIMHBI (MO YJIST) PACCMOTPEHA Y O/IOBPEHA:

- Ha 3aceJaHuy Kadeapbl AMMYHOJIOTHU ¥ OHOTEXHOIOIHA
ITpotokon 3acemanus Ne 18 ot «18» urons 2025 1.

3aBemyronuii kadeapoi W H.B. [IumenoB

(OonorcHocmy) (nod%uce;, oama) (®HO)

- Ha 3aceqaHuy YueOHO-METONHYECKOM KOMUACCHH QaKyapTeTa ONOTEXHOIOTHH U SKOIIOTHH
I[Iporokon 3acenanus Ne 5 ot «18» mrons 2025 .

[Ipencenarens KOMHCCHA %——/ M.B. T'op6auesa

(Oonoicnocmy) (noonucy, damd) (®HO)

COITTACOBAHO:

HauansHuk yuebHO-

METOIUYECKOTO T.B. Jlenéxuna
yIpaBlIeHUs W

(Oonsicnocms) (noonucwv, 0ama) (OHO)

PykoBomuTens cexTopa

obecriedeHns KauecTna ’
oOpa3oBaHus [’%/ E.JI. 3aBbsyioBa
(Oonsichocmy) (no@rfwb, oama) (OHO)

JexaH ¢akynsrera / 7
LKYJ > / 7
OMOTEXHOIOTUH ¥ DKOJIOTHH //%/A—/ M.B. HoBuxoB

(OonsicHocmy) (noonucw, oama) (OHO)

JlupexTop OUOIHOTEKH . ’;4 - H.A. MockBuTHHA

(OondicHocmy) (noonucwv, 0ama) (®HO)
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MEPEYEHDb COKPAILIEHM, UCHOJIb3YEMBIX B TEKCTE PABOYEIT IPOI'PAMMBbI
JUCHMUIIAHBI (MO YJIST)

1. OIIOII — ocHoBHas npodeccruoHanbHas 00pa3oBareIbHas IporpaMma

2. YK — yauBepcanbHas KOMIETCHITUS

3. OIIK — ob6menpodeccrnoHanbHast KOMIIETCHIIUS

4. TIK — npodeccrnoHanbHass KOMIETEHITUS

5. 3.e. — 3aueTHas eqUHUIA

6. ®I'OC BO — denepanbHbIii rocy1apcTBEHHBIN 00pa30BaTeIbHBIA CTAaHIAPT BBICIIIETO
o0Opa3oBaHUs

7. PIIJ] — paGouas mporpaMmma JUCITUTIIMHBI

8. ®OC — poH[ OLICHOUHBIX CPEICTB

9. CP — camocTosiTenpHas padora



1. HEJIb OCBOEHUSA JUCLHUIIJIMHbI

[{enpr0 OCBOCHUS AUCIUIUIMHEI SIBISIETCS (POPMUPOBAHUE YIITYOJIICHHBIX 3HAHUM
O MOJIGKYISIPHOM CTPOCHUU AHTUTCHPACHO3HAIOMIMX PELUENTOPHBIX CTPYKTYpP
BPOXKJICHHOTO U aJalTUBHOTO MMMYHHTETA; MOJICKYISIPHBIX MEXaHU3MaX peleHinu
aHTUTEHA; CI0Cc00axX BHYTPUKICTOYHOW meperadn WH(OpPMAIMKU OT MOBEPXHOCTHOTO
pelenTopa B SIpo KIETKH; FTEHETUYECKU JIETEPMUHUPYEMOIO OTBETA aKTUBUPOBAHHOM
KJIETKM Ha aKTUBUPYIOLIME M WUHTUOUPYIOUIME MOJICKYJISIPHBIE CHUTHAJIbI; MEXaHU3MaX
PEKOMOMHAIIUK 3aPOIBIIICBRIX TEHOB, 00ECIIEUNBAIOIIUX CO3peBaHNE (DYHKIIMOHATILHO
PA3IMYHBIX CYONOMYISIIIUA MMMYHOKOMIIETEHTHBIX KJIETOK; IIMTOKMHOBOW CETH U
MexaHu3Max ee  A(PEPEeKTOPHOTO U PEryISTOPHOIO  JEHCTBHUS, MEXaHHU3Max
PELMPKYISIIIMN KJIETOK B OpraHW3ME M WX B3aUMOJICHCTBUU; MEXaHU3MaX PETYIISIUU
(YHKIHMI CTBOJIOBBIX KJICTOK-TIPEAIICCTBEHHUKOB, JAIOIIMX HAYaJlo KJIETKAM CHCTEMBI
MMMYHUTETA U Jp.

3aaun JUCIMIUINHGI (MOIYIIA):

- YIIyOJIEHHOE M3YYEHHE MOJEKYJSPHBIX MEXaHU3MOB MMMYHHOTO OTBETa Kak
npouecca (OPMUPOBAHMS  3AIIMTHBIX  peakUWid OpraHu3Ma Ha  aHTUTECHbI
MHQPEKINOHHOW M HEMH(PEKUMOHHOM HpUPOJbl U 00ECHEUMBAIOIIMX T'€HETUYECKYIO
L[EJTIOCTHOCTh BUJIOB B (prIOreHe3e U CayKalmuX PakTopoM CTaOUILHOCTH OHTOTCHE3A,
a Takxke QopMupoBaHuE (YHAAMEHTAIBHOIO OHMOJOTHMYECKOro O0Opa3oBaHUS B
COOTBETCTBUM C TPEOOBAHUSIMH, MPEIBSABIAEMBIMUA K BBICIIMM yYE€OHBIM 3aBEICHUIM
OMOJOrNYECKOro MpoQuIs;

- HU3yYE€HHE BONPOCOB MOJIEKYJISPHO-KJIETOYHBIX HApPYIICHUH (yHKIMIA
UMMYHHOM cucteMbl M 00 wuX HopManuzauud. OO0s3aTeNbHBIM — 3JIEMEHTOM
MarucTepckol  MporpaMMbl — SBJISIETCS  BJIaJieHUE OOYYaOMIMMHUCS  METOJaMu
UCIIOJIb30BAaHUSI  MOJEJBHBIX CHCTEM JUIsl  PELIEHUS aKTyalbHbIX MpoOieM
UMMYHOJIOTHH, CO3/1a€T JIOTUYECKYIO CBSI3b MEXAY JUCLHUIUIMHAMU C LEJbIO
BbIPa0OTKH HaBBIKOB HAyYHO-HCCJIEI0BATENIbCKOTO MBIIIIJICHHS;

- (opmupoBaHue y 00yyaroumxcs METOAUYECKHX MOAXO0/I0B, UCIIOIb3YEMBbIX B
COBPEMEHHOW HMMMYHOJIOTUU [UIsl pPELICHUs NpoOJieM MOJIEKYJISIpHONH OHOJIOTHH,
MEAMIIMHBI U BETEPUHAPUH, a TAK)KE U3YUYECHUE JOCTHKEHHUN B JAaHHBIX 00JIaCTAX.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII BO

B cooTtBercTBHM ¢ y4eOHBIM IUIaHOM TIO HamparieHuio moarotoBku 06.04.01
buonorus nucuummmHa «MoseKyaspHas U KJIETOYHAs MMMYHOJIOTHS» OTHOCHTCS K
BapuaOeIbHON YaCTH MepBOro 0j0ka aucuuruivH 1o Beidopy b.1.B./[B.02.02.

Jlnst w3ydeHus JaHHOW JWCIMIUIMHBI HEOOXOMWMBI 3HAHWS, YMCHHUS W HaBBIKH,
dbopMupyeMble TPEIIICCTBYIONIMMH JTUCIHUIUIMHAMH, TpakTukamu: «I[IpobOrmeMbr u
MIEPCTIIEKTUBBI COBPEMEHHOM Ononorumn», «IIporeomukay.



I[I/ICIII/IHJII/IHa ((MOJICKYH}IpHa}I MU KIJICTOYHAsA HMMMYHOIIOTHUS» SABJISACTCSA 0a3oBoM JJIIs1

V3YUYCHUS

IIPAKTHK:

[Ipennunnomuas

IIPAKTUKA, B

TOM 4YHUCJ€ Hay4YHO-

uccienoBarensckas padora, [lpegaumioMHas NOpakTHKa, B TOM YHCIE HAy4YHO-
UCCIIE0BATENbCKAs paboTa-IUCKpETHAsL.

N3yuenue

3. HIEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110

AACHUILTAHE, COOTHECEHHBIX C THAUKATOPAMU
JOCTU/AKEHUAMU KOMIIETEHIIUHN

JTaHHOU

UCIUAILINHBI

HaIIPpaBJICHO

Ha (GOpMHUpOBaHUE Y

00y4Jaromuxcsi KOMIETCHINY (-Hil), Mpe/ICTaBICHHBIX B Ta0JI. 1

Tadauua 1. [Inanupyemble pe3yabTaTsl 00y4YeHHUs 10 TUCHUTUIMHE (MOAYIIO), COOTHECEHHBIE C

WHIMKATOPaMH JIOCTHKEHUS] KOMIIETEHIAN

Ne
n/n

Koa u HauMeHOBaHHe
KOMIIETeHI[HH

Koa u HaumeHoBaHue
HHIMKATOPA JOCTHKEHUS
kommnerenuun (UIK)

Pe3y.]'[l:T2Tl)I 06y‘leﬂl/lﬂ o TUCHMILJINHE

OIIK- 8
Crioco0eH HCI0JIb30BaTh
COBPEMEHHYIO
HCCIIENI0BATEBCKYIO
anmnaparypy u
BBIYHCIIUTENBHYIO TEXHUKY
UL PEIIEHAs
WHHOBALMOHHEIX 3a/1a4 B
npodeCCHOHaNbHON
JEATELHOCTH.

OIIK-8.1. 3HaeT: coBpeMeHHYIO
HCCIICI0BATEIbCKYIO annaparypy u
BBIUHMCIIUTEIBHYIO TEXHUKY UL
pelICHNs MHHOBALMOHHBIX 3a/1a4 B
obmactu pyHIaMEHTATBHON
UMMYHOJIOTHH.

3HaTh METOJMUYECKUE OCHOBBI INIAHUPOBAHUS
SKCIIEPUMEHTOB B HAyUHBIX UCCIICJOBAHUSIX,
KacarolUXCcs MOJIEKYJISPHBIX U KIETOYHBIX
MEXaHNU3MOB (POPMUPOBAHHS UMMYHHOTO
OTBETA C UCIIOJIb30BAHUEM HCCIIECIOBATEIbCKOH
aImnapatypsl ¥ BEYUCIUTEILHON TEXHUKH.

OIIK-8.2. YMeet: npuMeHSTh
COBPEMEHHYIO HCCIIE/IOBATENBCKYIO
anmnaparypy 1 BHIYUCIUTEIbHYIO
TEXHUKY U1 PEIICHUA
WHHOBAIlMOHHBIX 3a/1a4 B 00JIACTHA
(byHIaMEeHTaTbHOW IMMYHOJIOTHH

‘YMeTh HCHONB30BaTh COBPEMEHHYIO
anmaparypy Ui IpOBEIEHHs HUCCIEI0BaHUN Ha
MOJIEKYJISIPHOM U KJIIETOYHOM YPOBHSIX:
LUTOMETP, aNnaparypy AJis IPOBEICHUS
pasmuunbIx BapuaHToB 1P, UDA u nip., a
TAK)KE€ BbIUUCIIUTEIbHBIE KOMIUIEKCHI.

OIIK-8.3. Brnazeer:
COBPEMEHHBIMU METOJIaMH
HCCIIEI0BaHUSI MMMYHHOM

CUCTEMBI, UCIIONb3YsI
HOBEHIYIO anmnaparypy U
BBIUYHCJIUTEIbHYI0 TEXHUKY .

Brnaners skcnepuMeHTaIBHBIME METOAAMH
HCCIICAOBaHMS MOJIEKYJISIPHBIX M KJIETOUHBIX
COOBITHH B IpoIlecce MIMMYHHOTO OTBETA,
METOAAMHU MOJAETHPOBAHUS PA3THIHBIX
UMMYHOJIOTHYECKUX ()EHOMEHOB C
HCTIOJIB30BAaHHEM COBPEMEHHOH anmaparypsl U
BBIUYUCITUTEIHFHON TEXHUKH.

n/n

KOI[ U HAUMCHOBAHHEC
KOMIICTCHIMN

Koa u HaumeHOBaHue
HHANKATOPA I0CTHKEHUS
komneteHuuu (MIK)

Pe3yabTaTrhl 00yueHusi 0 THCHUIIIMHE

[K-2 Cnocoben TBOpuecKu
MCIIOJIb30BaTh 3HAHUS
METO/I0JIOT IO
(byHIaMeHTaNbHBIX U
MPHUKJIAHBIX Pa3/esIoB
MOJIEKYJIAPHO#T OHOJIOrUH 1
OMO(pU3UKH, TPUMEHSTD
OCHOBHBIE METO/IBI
MOJIEKYJISIPHOH Onosioruw,
UMMYHOJIOTHH, OHOo(U3HKH,

U-1x, 3HATh METOJOJIOTHIO

(byHJlaMeHTaIlebIX U MPUKIIaTHBIX

pa3nenoB MOJIEKYJSIpHO# Ouooruy,
MMMYHOJIOTHH, ONOXHMUH,

OCHOBHBIE METOJIbI MOJICKYJISIPHON
OMOJIOTHH, IMMYHOJIOTHH,

OMOXMUMHH B HAYIHBIX
UCCIIEI0BAHUSAX UMMYHHOM
CHUCTEMBbI

3HaTh METOJOJIOTHIO HCCIIEOBAHMS MEXaHN3MOB
(hopMHpPOBaHUS NMMYHHOTO OTBETA JJISI €T0
IeJICHANPABICHHON PETyIISINT

OHOXHMMUU B Hay4YHBIX

WN-2 k.2 YMETh IPUMEHATH

VYmers: LCJICHAIPaBJICHHO IPUMEHATH




HCCIICIOBaHUAX, CII0CO0EH K OCHOBHBIE MCTO/IbI MOHeKyJ’IprHOﬁ

pa3paboTke U NPUMEHEHHUIO O1oJIOTHH, IMMYHOJIOTHH,
HPHUPOJIOOXPAHHBIX OHOXMMHH B HAYYHBIX
9KOJIOTHYECKUX TEXHOJIOTHH, HCCIIEeIOBAHUAX UMMYHHOH
KOHTPOJIIO 0€301aCHOCTH CHCTEMBI
OuompenapaToB

UMMYHOJIOTHYECKHE METO/IbI SKCIIEPUMEHTAILHON
(yHIaMeHTaNbHOH KMMYHOJIOTHH C LENBbIO PELIECHUs
TEOPETUYECKUX MPOOTIEM.

N -3k, Brnagets Mmetomomorueit
NPOBECHUS HAYYHO-
HCCIIeI0BATENBCKUX paboT B
obyactu hyHIaMEHTaIbHON
HUMMYHOJIOTHH

4. OFbEM U CTPYKTYPA JJUCHUILIUHBI

O6miass TpyAOEMKOCTb JUCIUIUIMHBI COCTaBJISET

3a4CTHBIC CAWHMUIIBI,

Brnanets MeTonamu MonekynspHON OHMOI0THY,
OMOXMMHMU UMMYHOJIOTUH AT A€TaNNu3aluH
MEXaHU3MOB UIMMYHHOTO OTBETa

108

qaca .
Qunasn gopma 00yueHus
OuHas popma 00ydeHUs
Bun yueOHo# paboTh Bcero, yac. ceMecTp
1 3 4
O0Mii 00beM JUCHUIIUHBI 108 - - -
KonrakTHas pa6ora: 56,3 - 56,3 -
JIEKITUH 14 - 14 -
3aHSATHUS] CEMHHAPCKOTO THIIA, B TOM YHCJIIC: 20 - 20 -
HPaKTHYECKUE 3aHSTHsI, BKIIOYast KOJUIOKBUYMBI -
11ab0paTOPHBIC 3aHSTHS 20 - 20 -
Jpyrue BUJIbI KOHTAKTHOW paboThl 2,3 - 2,3 -
CamocTosiTeJibHas padoTa 00y4arOUINXCsI: 51,7 - 51,7 -
H3y4eHHEe TEOPETHIECKOTo Kypca 20 - 20 -
BHINTONTHEHUE AoMamHux 3aganuii (PP, pemenne 3anaq, pedepar, 20,7 - 20,7 -
Jcce U Apyroe)
MO/ITOTOBKA KYPCOBOM paboThl - - - -
JPYTHe BUJIbI CAMOCTOSTEIILHON PaboThI 10 - 10 -
ITpoMeKyTOUHAsI ATTECTALUSA: -
3a4€eT + - + -
3a4eT C OL[EHKOM - - - -
9K3aMeH - -
JIPYTHE BUJIBI IPOMEKYTOUHOM aTTecTalii - - - -
5. CONEP)KAHUE JUCIHATIJIMHBI (MOIYJIST)
5.1 Pa3mesibl AMCHUIIAHBI (MOTYJIA):
Ounas gopma o0yueHust
Ounas popma o0yueHust
3aHATHA CEMHHAPCKOrO THMA,
Ne HaumeHoBaHue pasjeiia Jlekuun Hac. UK
pa3nena CP,
Tac. ﬂp:::::;;:me JlaGopatopubie | 0
KOJIVIOKBUYMBI Jausms
CTBONOBEIE KPOBCTBOPHBIC
1. knetku (CKK) u perymsanus 2 2 4 OIIK-8;
ux QyHKIUi K-2




MopenupoBanue
MMMYHOJIOTHIECKHX
nporeccoB. JInHeitHble 1
0e3MHUKpPOOHBIE KUBOTHBIE
1 UX UCHIOJIb30BaHUE B
MMMYHOJIOTHH.

OIIK-8;
IK-2

3. AHTHUTECHBI H KX CBOMCTBA 2 8 2 6

OIIK-8;
I1K-2

Penenirops! pacro3HaBaHus
4y)KSPOJJHOCTH CEHCOPaMHU
BPOKACHHOTO H
alalITUBHOTO UIMMYHHTETA
UX POJIb B MOICPKAHUH
4. TeHETHYECKOTr0 roMeocTas3a 2 4 6
V (D) J — pexoMOuHaIHsI
TeHOB 1 (HOPMHUPOBaHUE
AQHTUTCHPACTIO3HAIOIICTO
peneptyapa T- u B-
TUMQOIHUTOB.

OIIK-8;
I1K-2

BnyTpukneTrounsie
CUTHAJIBHBIE IIYTU U
5. MEXAaHU3MbI aKTUBAIIUH 2 4 6
KJIETOK CUCTEMBI
WUMMYHUTETA

OIIK-8;
I1K-2

CyOmonysiroHHast
6. OpraHu3anus CUCTEMBbI 2 6
HMMYHHUTETA

OIIK-8;
I1K-2

LII/ITOKI/IHBI U MUMTOKHUHOBAaA
CCTh

OIIK-8;
[1K-2

KonTposns u perymnsmus
8. HMMYHHOI'0 OoTBeTa. Posib 2 2 11,7
BPOXICHHOTO UMMYHUTCTA.

OIIK-8;
I1K-2

Hroro: 14 20 20 51,7

5.2 Copepxxanue JMCHMIUIMHBI (MOXYJISI) 110 BUAAM 3aHSITHMA:

JleKIIMOHHbIE 3aHATUA

HaumeHoBaHue
pasneaa
JMCIUTILTMHBI
(Mony.Js)

Tema Jexnuun

O6bem, yac.

O4YHO

OYHO-
3a04YHO

3204YHO

CTBOJIOBBIC Pa3IiIOBI/Iz[HOCTI/I CKK, ux oOpazoBaHue, JIOKaIH3AIHL,
KPOBETBOPHBIE cCBIZ)ECTl(sia)\, runoduz-aJpeHanoBas CUCTeMa U MHIPALIUs
1 wrerku (CKK) . @opMupoBaHHE KIETOK MHEIOUAHOrO psiia H
npeamecTBeHHUKOB T-1. KoHTponb U MoaenupoBaHUe

U peryJisiuus ux byt CKK,

dhyHKIHIA




MonenupoBaHue
MMMYHOJIOTUYEC
KHX IIPOLIECCOB.
UIunelinele u
0e3MHKpPOOHBIE
PKUBOTHBIE U X
MCIIOJIb30BaHKE B
MMMYHOJIOTUH

AHTHTEHBI U UX
CBOICTBa

Perienitopsl
[pacTio3HaBaHUS
qyKEPOIHOCTH
CeHCOpaMHt
BPOXXIACHHOTO U
aaTHBHOTO
MMMYHUTETA UX
[pOIb B

MO e PKAHUH
TE€HETHUYECKOTO
romeocrasza V
(D)J -
[PEKOMOMHAITUS
FCHOB U
(hopMupoBaHue
AHTUTEHPACIIO3H
AIOLIETO
peneptyapa T- u
B-mumdonunTos.

O6paspacnoznatomue pernentopbl (PRR) u anTurensi,
(dopmupyroniie  MOJEKYNSpHBIE  00pa3  maToreHa
(PAMP-cTpykTYypHI). AHTUTEHpaCTIO3HAIOIINE
penenTopsl TUM(OIUTOB BPOXKISCHHOTO U aJalTHBHOTO
ummyHHuTeTa. OCOOCHHOCTH PAacNO3HABAHHS AHTHICHOB
cyonomymsmusmu B- (B1, MzB) u T-knerok (NK-T u
vo6T-n, MAIT).

BHYTpUKIETOUH
bI€ CUTHAJIbHBIE
MyTH U
MEXaHU3MBbI
AKTUBALUN
KJIETOK CHCTEMBI
MMMYHHTETa

CyOnomysiuon
Hasi OpraHu3aIys
CHUCTEMBI
MMMYHHTETA

3HaueHune BHYTPHUKJIETOUYHBIX CUTHAJIOB TUTsL
cyOomomyyisuuii  cucTeMbl MMMyHUTeTa. WHAyKOus
BHYTpHKJIETOUHOro curtaia B B- u T-n. Ocobennoctu
MPOTEeUHTHPO3UHKNHA3, (OCcHONHNa3, KHHA3 CEMENCTBa
MAP, dakropor tpanckpuriun NF-kB, NFAT u AP-1
B aKTHBALlUU TeHEeTHYEecKoro ammnapara T- u B-m1.

[{uTOKUHBI U
IUTOKUHOBAS
CeTh

OcoberHocTH (PYHKITUH NHUTOKWHOB M WX OTJIHYUAS OT
ropMoHOB. DOpPMHUpPOBAHKNE ITUTOKHHOB «IIO 3aMpPOCy»,
orcyrctBue 3(dexTa JEemOHMpPOBaHHSA, AyTOKPUHHAS,

napaKpuHHas u SHJIOKpUHHAS perysius
WMMYHOJIOTUYECKUX PEAKIMI, KaCKaJHOCTh JEUCTBUS U
KackagHas CaMOpeTryJIsLus, IJICHOTPOIHOCTb,

CUHCPIru4eCKOC U YpPE3MEPHOC IICI‘/’ICTBI/IC Ha MMUIIICHH,
AaHTarOHMu3M IUTOKHWHOB.

KonTponb u
perysuus
MMMYHHOTO
oTBeTa. Posib
BPOKJICHHOTO

FYMOpaHLHLIC U KIJICTOYHBIC PCAKIHUU BPOKIACHHOIO
HUMMYHHUTCTA, PCTYJIHMPYIOINHUEC PCAKIUHU aAallITUBHOI'O
UMMYHHUTETA.




MMMYHUTCTA

1 CCMUHApPCKOro

THIIA — IPAKTUHYCCKHUE 3AHATHUA

10

CynepaHTUTeHBI .

HaumeHoBaHue O0BeM, yac.
anﬁ;ﬁj&a}lu Tema 3anaTuii
(Moyst) ouno | °™ | 3a0umo
3204HO
CtBONOBEIE
KPOBETBOPHBIE
kierku (CKK) ) - - -
U peTyJsust uX
GbyHKIMIA
MogenupoBaHue HMMYHOJIOTHYECKUX MPOIECCOB Ha
OPraHU3MEHHOM,  KJIETOYHOM W  MOJCKYJISAPHO-
Monenmposane| [CHETHIECKOM  yPOBHSAX. 3HaueHHE  JIMHEUHBIX 4 ) )
ivMyHOorHyec | KMBOTHBIX,  DaJMAlMOHHBIX  XMMEp,  KYPHHBIX
KIX TIPOLIECCOB. SMOPHOHOB U KJIETOYHBIX KYJIBTYp MJIs1 IPOLECCOB
uneiinsie u MMMYHOMOJEIUPOBAHNUS
Oe3MUKPOOHEIE | Jypyy o CyOJIMHMM 3KCIIEPUMEHTAIBHBIX KUBOTHBIX.
PKUBOTHBIC M UX | KopsoreHHble M KOHIGHHBIE JIMHWH. TpaHCTEHHBIE
VICIOIb3OBAHNE B) o pypoTHpie.  XapakTepucTHKAa JHMHMA M CyOIMHMIA 4
MUMMYHOTIOTHY | \1pimeii, ux ncnonb3oBanue. [Tomydenue 6e3MHKPOOHBIX o
(aKCeHHBIX WM MHKPOOHMOIOTUYECKH CTEPHIIHHBIX)
ocobeit (Germfree).
CrierupuIHOCTh, AHTUTEHHOCTh W HWMMYHOT€HHOCTb
aHTUreHOB. [loNHBIE W HEMOJIHBIE aHTUTEHBI, TANTEHBI.
OcoOeHHOCTH WUMMYHHOTO OTBETa HA  TalTEHbI.
[lepexpecTHOE pearupoBaHWEe AaHTUTCHOB, aHTUTEH
Awntrrens! 1 ux | @opccmana, KOHKYPEHIIHSI AHTHUTCHOB
CBOICTBa (BHYTpUMOJIEKYJISIpHAS, MEXKMOJICKYJISIpHAs, 8 0
nocienosatensHass — Gopmbl).  TuMmyc3aBHCHMBIE |
TUMYCHE3aBHCUMBIE, BHJIO-, CTaJHO- OpraHo- U
TKaHecTenuduyeckue AHTUTEHBI, TOJICPOTECHBI.
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Penientopsl
[pacriO3HaBaHUS
YYKEPOJTHOCTH
CeHCOpaMH
BPOXKICHHOTO U
QIalTUBHOTO
MMMYHHATETa WX
[pOIb B

MO IICpKAHUH
4. TEHETHIECKOTO - - -
romeocraza V
(D) J -
[PEKOMOMHAITIS
TeHOB U
(hopMupoBaHue
AHTUTCHPACIIO3H
AIOIIIETO
peneptyapa T- u
B-1umdonuTos.

BHyTpUKIETOUH
ble CUTHAJIbHBIE
MyTH 1

5. MeXaHU3MBbI - - -
AKTHUBALIUU
KJIETOK CHCTEMBI
MMMYHHUTETA

CyOnonyssiuuon
Hast OpraHu3aIys
CHCTEMBI
MMMYHHUTETA

OcCHOBHBIE ceMeiicTBa LIUTOKAHOB u nX
LluTOKMHBI U

XapaKTePUCTUKA. JlumdpoxuHb 5 MOHOKHHEI.
7. [IUTOKUHOBAs 4 -
oTh Peneniropst JUTS LIUTOKHHOB, KJIacCU(UKaIHs

HUTOKHWHOB IO CTPOCHHUIO UX PCUCIITOPHBIX MOJICKYJI

Kontpoib u
peryJsius
MMMYHHOTO
orBeTa. Ponb
BPOKJIEHHOTO
MMMYHHTETA

Uroro: 20

3ansaTHA 1a00pPaATOPHOIO THIIA

O0bem, yac.
HaumeHoBanue

pasaeja TUCHUIIMHBI Tema 3aHS[TPIﬁ, KpaTKoe€ coAepiKaHue

MOIYJIst 0YHO-
(monys) Ouno 3209HO
3209HO

1. CTBOJIOBEBIE ITonsatue IJIaCTUYHOCTHU 2 - -
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KpPOBETBOPHBIE
ket (CKK) n
perymsIims ux
(hyHKIMI

(tpancouddepenuuporkrn) CKK. ®opmuposanue B
KOCTHOM MO3TY CTBOJIOBBIMH JJIEMEHTaMH KJIETOK
muenmouaHoro psma, B-m (B2 mw MzB) wu
npenmectseHHukoB  T-n (IITJI1  u  IITJI2).
Jlokanu3auusi CTBOJOBBIX KJIETOK BHE KOCTHOTO
Mosra u ux auddepenupoka B B1-muMdonuTs.
l'unoduz-anpenanoas cucremMa (ypoBeHb
TIIIOKOKOPTHKOUIOB B KpOBH). BsammopeiicTBue
CKK-1uMbOIUT B €r0 OTKPBITHE.

MoaenupoBaHue
MMMYHOJIOTHUECKHIX
[IPOLIECCOB.
JIuHeiiHbie u
0e3MHUKpPOOHEIE
PKUBOTHBIE M UX
MCII0JIb30BAaHUE B
MMMYHOJIOTHH

[IprMmeHeHre TUHEUHBIX XKUBOTHBIX JJISI PEAKIIUM

TPAaHCIUITAHTAHUOHHOI'O HMMYHUTETA — «XO3SAUH
NOpOTHUB TpaHCIJIAHTaTa», «TPAHCIUIAHTAT MIPOTUB
XO03sHUHa», «(TpaHCILJIaHTaT IIPOTHUB

TpaHCIUIaHTaTa».  MojenbHas ~ CUCTeMa 10
WHIYKLIUU  PEAKLUUU  TUIEPUYBCTBUTEIBLHOCTH
samemnennoro tuna (I'3T). HMcnonb3oBanue
MOJEJIBHBIX CUCTEM IN VItro u in Vivo mig moucka
HMMYHOMOTYJISTOPOB.

IAHTUTEHBI U UX

CaoiicTBa AHTUT'CHOB. IIponeccunr
MMMYHOI'E€HOB. DakTopHI, BJIMAIOLIHE Ha
HUMMYHOTCHHOCTb QAHTUI'CHOB — MOJICKYJIsIpHAs

Macca, JKECTKOCTb  CTPYKTYphl,  ONTHYECKas
H30MEpHsl, TIONOKEHUE TPYyINIn B OCH30JIBHOM
koibre. IlyTm mocTymiieHuss  aHTUTEHOB B
opraHusM. VIMMyHHBIN 1 HEUMMYHHBIN 3HIOLUTO3,
xapaktepuctuka PAMP-aHTUreHOB U UX 3HaYEHUE

MMMYHUTETa WX POJIb
B TIOJIJIEPXKaHUU
FEHETHYECKOTO
romeoctaza V (D) J —
[PEKOMOMHAITHS TCHOB
1 popMUpOBaHHE
AHTUT'CHPACIIO3HAIOI
ero penepryapa T- u
B-muMdonuToB.

CBOICTBa B HMHIYKIWU DSHAONWTO3a M B (OPMHPOBAHUH
0a30BBIX OCHOB  aJalTUBHOIO  MMMYHHTETA.
®parmeHTanus AHTUTCHOB, pacro3HaBaHUE
MENTHIOB  pa3HbIMM  AHTUTE€HPACMO3HAIOIIUMHU
PeLEenTOPHBIMU CTPYKTypamu Pa3IMYHBIX
CyOmony Uil UMMYHOLIUTOB.

Penienropst MonekynspHble OCOOCHHOCTH aHTHTEHOB,

[PacIIo3HaBaAHUS pacno3zHaBaeMblx TOLL-nogoOHBIMU penenTopaMu

1yKEPOIHOCTH (TLR), ckaBeHmKepamMH WM pELENTOpaMH JUIs

CEeHCOpaMHU yoopkrn  mycopa  (SR),  TONMIEKTHHOBBIMHU

BPOXXACHHOTO U peuentopamu  (MLRF),  peuentopamu s

aJalITUBHOT'O HYKJIEOTHIOB, 00oraIeHHbIX JIEUITMHOBBIMH

noBropamu (NBS-LRR), pementopamu cemeicT
NOD-mono6ubeix  (NLR) u  RIG-momoOHBIX
penentopoB  (RLR).  AnTHreHpacmnosHaromme
peuenTtopsl JguMponuToB BpoxaeHHOro (NK- 1
ILL-mumdonure) w agantuBHoro (T- wu  B-
mamdonutel) ummynurera — KIR, LIR, TCR, BCR
u JIp.

BHYTpHKIIETOUHBIE
CUTHAJIBHBIC TTYTU U

OcobenHocTH MIPOTEMHTHPO3UHKHHA3,
¢dochonunas, xkuna3 cemeiictrea MAP, ¢akropos




MCXaHU3MbI
AKTHBAIlUHU KJICTOK

CUCTEMbI UMMYHHUTCTA

tpanckpunuuu NF-xB, NFAT u AP-1 B akTuBauun
reHeTHYecKoro ammapata 1- w B-m. 3Haduenume
KOPELENTOPHBIX M KOCTUMYJHPYIOIUX CTPYKTYp
B-n, T-n u agantepHbix OeNKoOB

OpraHo-IMpKYISATOPHBIM  MPUHLKII  YCTPOMCTBA
CHCTEMBI UMMYHHTETA. CtpyKTypHO-
(yHKLIMOHAIBHOE CTPOCHNE CUCTEMBl HMMYHHTETA.
UentpaneHble (mepBUYHBIE) W THepUEpUIECKUC
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CyOmonysroHHas
oprammsaLs (BTOpUYHBIE) OpraHbl CHUCTEMBI WMMYHHTETa, HUX 4
p obmast xapaktepucthka. JluMmdonmHas TKaHb.
CHUCTEMBl HIMMYHHUTETA . o
KocTHplii MO3r — LEHTpalbHBIA OpraH CHCTEM
KPOBETBOpPEHHsI U HMMYyHHUTeTa. Pomb Tumyca B
(hopmMupoBaHUHU T-cucremsr KIIETOYHOTO
MMMYHHTETA.
OcHoBHBIE MOJIEKYIISIPHBIE (hopMBI
UUTOKMHOB M MX XapaKkTEepUCTHKa — (HaKTOPEI
pocta,  CeMEHCTBO  XEMOKHHOB,  CEMEHCTBO
[{HTOKKHEL WHTEPICHKIHOB,  CeMeHCTBO nHTEp(EpPOHOB, .
| TOKHHOBAS CETh cemelicTBo Tparchopmupyomux (GakTopoB pocTa,
CeMEeNCcTBO (PaKTOPOB HEKPO3a OIYyXOJH, IMTOKUHBI
¢ 2pPpexTOpHON aKTUBHOCTHIO.
. @opMHpoBaHHUE BOCTAJIEHHS M BCIOMOraTeiIbHas
0JIb MOHOILIUTOB HEHUTPODUILHBIX
KonTpoins u p H ’ pod ’
N 203MHOMDUIBHBIX U 0a30(MIBHBIX TPaHYJIOIUTOB,
peryJilt TYYHBIX KJIETOK W TPOMOOIIMTOB B HMHAYKIUH
MMMYHHOTO OTBETA. 2 -
HMMYHHOTO OTBETA. Perynstopras  poiab
IPoth BpOKIEHHOTO
€CTECTBEHHBIX KJIETOK-KIIIIepoB Poib cucteMst
MMMYHUTETA
KOMIUIEMEHTa B YCHJIEHHUH HMMYHOJOTHYECKOTO
pearupoBaHus Ha aHTUTEHHOE pa3ipakeHue.
HUroro: 20
CamocrosiTesabHas padoTa o0y4daromerocst
HanMeHoBaHue O0nBem, yac.
pasaea Tema 3aHsTHI Bung CPC
AUCHHUIIIMHBbI
(monyas) 04HO OUHO™ s oumo
3a04YHO
N3ydenue poJsn
TuMyca,
Makpodaros, B- u
T-n B mnpoueccax
CtBOJIOBEIE caMOMIO/IepPKaHMU,
KPOBETBOPHEIE | KOoHTpOJIb (baKTopaMM UMMYHHUTETA HPOJH/I(’pepaIII/H/I,
kinetku (CKK) | pynkunii CKK.. g GepeHIUPOBKU 4 - -
U PeTYJISIHs UX U PEUUPKYJISAIUH
dbyHKIHI CKK.
KonTponupyromiue
¢ynkuun CKK  T-
mud.  TMMEOOIUTOB
15 B-x.
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MonenupoBaHue
¢yaxmuit CKK  in|
vivo ® in vitro.
IToustue o KOEc u
KOEK, HX
XapaKTepUCTHKA.
HMcnoab3oBaHue
CKK B MOIENBHBIX
cucTeMax IS
TMOMCKA
MMMYHOTPOITHBIX
MMMYHOMOIYJIUPY
FOIIINX CPEJICTB

MoaenupoBaHue
MMMYHOJIOTHY€EC
KHX TIPOIIECCOB.
JIuHeHbIE U
0e3MUKPOOHBIC
PKUBOTHBIE U UX
MCIIONTb30BaHKE B
MMMYHOJIOTHHN

JKuporHbie (¢ peuCCCUBHBIMU
NMMYHO3aBUCUMBIMU
MaTOJIOTUYCCKUMHU MyTallUsIMH U UX
nogACpKaHnue B TETEPOSUTOTHOM
COCTOSIHUU.

MN3yueHue
0COOCHHOCTH
WCIIONB30BaHUs B
OKCIEPUMEHTAIIBHEI
X  HCCIIEeJOBAHMSIX
MBIIIEN C
BPOKICHHBIM
OTCYTCTBHEM
TuMyca  (MyTauus
nu/nu), C
BPOKICHHON
MaKpOLUTapHON
aHemMuen (MyTarus

S1/S1), C
BPOKICHHBIM
HapyLeHUEM
CUTHAJIITPOBOISILN
X TyTed (MyTanus
bg/bg), C
BPOKICHHBIM
TSDKEIIBIM
KOMOHHHPOBAHHBIM
nMMYHOAepUIUTOM
(MyTarst
scid/scid)u ap.

N3yuenue €ero
pojii B HHIYKIUH
FYMOPalIbHOTO HIIH

BOMH
AHTHTEHBI U X fHTOme(I){ZB PAETIOPHARIS enerounoro
o MMMYHHOTO OTBETA.
CBOICTBa
Ponb AHTUTCHOB|
MHC B srmTomHoM
[pacIo3HaBaHUH
Ty>KEPOTHOCTH.
Penenro N3yuenue ponu Fc-
PBI Ocobennoctu pacro3HaBaHus [PELENITOPOB B
[PACTIO3HABAHUS | aHTUICHOB  CyOmomynsnusMu  B- [PaCTIO3HaBaHUU
qyxkeponHocTd | (B1, B2, MzB) u T-knerok (NK-T-, [1y’KEpOAHOCTH
CEHCOpaMu aBT- u yST-HHMq)OuHTH, MAIT). MUEJIONUIHBIMU "
BPOXKICHHOTO Ul MO THBIMU
aIalITUBHOIO KJIETKaMH
MMMYHUTETA HX BPOKICHHOTO
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[pOJIb B NMMYHHTETA.

ITOAIe P KaHIH 3HavYCHIEC

FEHETHYECKOTO AIIapMHUHOB B

romeocraza V| [oAepKaHUU

(D) J — TEHETHYECKOTO

peKOMONHALTHS roMeocrasa.

[CHOB 17|

(hopmupoBaHue

AHTUT€HPACIIO3H

QIOIIIEr0

penepryapa T- un

B-mumMboriToB.
N3yueHue
AMHHOKHCIIOTHOTO
CTpOeHUs
Monekyibl ITAM u
ee JOMEHHBIE

BHyTpUKIETOUH
ble CUTHAJIbHBIE
MyTH 1
MeXaHU3MBbI
AKTHBALIUU
KJIETOK CHCTEMBI
NMMYHHUTETa

buoxummueckuii CUTHAJIUHT.
3HaueHune KOPELIETITOPHBIX
ctpyktyp CD19, CD21 u CD81 B-
TUMQOIIHUTOB, CD4/CD8 T-

JUMGOIIMTOR U aJaNITEPHBIX OCIIKOB
LAT u BLNK (SLP-76) T-xmerox
JUIS aKTHUBAIMA BHYTPUKJICTOYHOTO
CHUrHasa.

oTnuuus B B- u T-
mumdonuTtax. Poip
IMMUNUIHBIX  padToB
B WUHIAYKIIUH
BHYTPUKJICTOYHOTO
CUTHaJA.
Oco0OeHHOCTH
MPOTEUHTUPO3UHKH
Ha3 ceMeiicTBa Src,
(hocopunupyrontn
x qomeHnl ITAM T-
n  B-nmumdonuros.
3HaueHUE
(docdonunas
PLCyl (mna T-
kinetok) u PLCy2
(st B-kierox),
KWHA3  CEMEMNCTBA|
MAP B kackagHoM
MPOXO0XKICHUU
BHYTPHUKJICTOYHOTO
curHaia, (akTopos
rpaHckpunuuu NF-
kB, NFAT u AP-1
B aKTHBAIIUY|
TeHETUYECKOTO
anmapata T- u B-
mMQOIHUTOB.
MexaHu3MBbI
WHIYKIIAN
BHYTPHUKJICTOYHOTO
cUrHajIa pH
B3aMMOJICHCTBAN
[POJYKTOB
MHUKPOOHOTO
MTPOUCXOXKICHUS
(JITIC) C
[PEIICIITOPHBIM
armapaTom
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Makpodaros, poIb,
PRR-pemerrropoB

(TLR4).

CyOrmonysimuoH
Hasi OpraHu3aus
CHCTEMBI
MMMYHUTETa

KpoBb n nmuma, kax TpaHCIIOPTHEIE
cucTeMbl HMMyHuTeTa. CBoiicTBa
CyOmomynanuii UMMYHOLIUTOB U UX
OTIMYMsT  OT  KJIETOK  JPYrux
OpTraHHBIX CUCTEM OpPraHHU3Ma.

OcBoeHue 3-x
KJICTOYHOM
CHCTEMBI
KOOTICpAIUU
MMMYHOITHTOB.
MexaHn3MbI
KOOIIEPATUBHOTO
B3alMOICHCTBUS
MMMYHOKOMIIETEHT
HBIX  KJIECTOK  —
MMMYHOJIOTHYECKHI
M CHUHaIC,
LIEHTPaJIbHBIN 171
nepudepuaecKuit
CYyIpaMOJICKyJISIpH
Il aKTUBALIMOHHEIN
KOMILJICKCHI

LluTOKMHBI U
LIUTOKUHOBAS
CeTh

JInmOKUHBI u
Knaccudukaiuu
GbyHKIIMSIM ~ ® 110

MOHOKUHBI.
OUTOKHMHOB 10
CTPOCHHIO.

AKTUBHOCTD.

N3yueHue
[pEeLenTOpoOB IS
[TUTOKWHOB,
KJIACCU(PUKAITHS
[IUTOKUHOB o
CTPOCHUIO X
[PELIETITOPHBIX
MOJIEKYJI.

HanGoinee
3HaYMMBbIe
[IUTOKWHBI, X
perynsTopHas 17
bddexropHas

Kontpons u
pETYIALNS
MMMYHHOTO
oTBeTa. Posb
BPO>KJICHHOTO
MMMYHUTETA

PerynaropHoe 3HaueHHEe LIUTOKUHOB
BPOXIEHHOI'O MMMYHUTETA B
pa3BUTUM peaKIUid aJanTUBHOIO
HMMYHUTETA.

O€JIKOB
daszsl,

N3yuenue
ocTpoit
MEeTTH/IbI-
AHTHUOMOTHKH,
nepOpHHEI,
rpaH3uMBl W JIp.
ryMOpaJibHbIE
(hakTOpBI
BPOXKJIECHHOTO
WMMYHHUTETa,  HX
b dexTopHas u
perynasTopHas
(byHKIMH

11,7

Uroro:

51,7
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6. VAEBHO-METOJINMYECKOE 1 UH®OPMAIIMOHHOE OBECTIEYEHUE
T CHUTIIIAHBI

6.1 IlepeueHb y4eOHBIX U3AHUIA:

OcCHOBHas AUTEPATYPA:
1. Ummynonorus: yue6Hoe mocodue / P. I'. 'ocmanos, H. M. Konsrues, P. X. PaBusos

[ mp.]. — 3-e usn., crep. — Cankr-IleTepOypr : Jlans, 2022. — 188 ¢c. — ISBN 978-
5-8114-2593-8. — Tekcr : anekTpoHHbIH // JlaHb : 3JEKTPOHHO-OMOIMOTEYHAs
cucremMa. — URL: https://e.lanbook.com/book/212744 (mata oOpaIleHHS:

06.06.2025). — Pexwum moctyna: ajs aBTOPHU3. HOIb30BaTEIICH.

2. Kucnenko, B. H. Berepunapnast ummyHosorus (Teopusi ¥ IpaKTUKA) : YYCOHUK /
B.H. Kucnenko. — MockBa : UHOPA-M, 2024. — 214 c. + [on. Marepuaibl
[DnekTponHbIii pecypc]. — (Boicmiee oOpaszoBanme: Maructparypa). — DOI
10.12737/8729. - ISBN 978-5-16-010964-0. - Tekct : snekrtponHnsii. - URL:
https://znanium.com/catalog/product/2059565  (mara oOpamenus: 06.06.2025). —
Pexum noctyra: 1mo moamnucke.

3. Ckomuues, B. I'. ®u3non0oro-0MoXuMruyecKiue OCHOBBI PE3UCTEHTHOCTH )KUBOTHBIX :
yuebHoe nocoodue / B. I'. CkonnueB, H. H. Makcumiok. — Cankrt-IletepOypr : Jlans,
2022. — 352 c¢. — ISBN 978-5-8114-0934-1. — TekcT : sneKTpoHHBINA // JlaHb :
aJIEKTpOHHO-OMOanoTeunas cucrtema. — URL: https://e.lanbook.com/book/210422
(mara obpamenus: 06.06.2025). — Pexxum goctyna: i aBTOpHU3. MOJIb30BaTENEH.

4. TexHonorusi  W3TOTOBJCHUS W  TNPUMEHEHHUS  COBPEMEHHBIX  METOJIOB
UMMYHOJIMATHOCTHKHU : yuyeOHoe mocobue / B. A. T'aBpunos, U. B. Tuxonos, E. A.
Cwmupnosa, T. B. 3a6omnomnkas. — Mocksa : MI"TABMub um. K.1. Ckpsibuna, 2013. —
42 c.— Tekct : anekTpoHHbIN // JlaHb : 3MEKTPOHHO-OMOMMOTEUHAss CUCTEMA. —
URL.: https://e.lanbook.com/book/49931 (mata oGpamienus: 06.06.2025). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

5. Lpiranckuid, P. A. ®u3non0orus 1 NaTonorus )XKUBOTHOM KJIIETKHU : yueOHOe mocooue
st By3oB / P. A. llpranckuii. — 2-e usg., crep. — Cankt-IlerepOypr : Jlans, 2025.
— 336 ¢. — ISBN 978-5-507-51032-0. — Texkct : anexktpoHHbi // Jlanp :
9JIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/499484
(mata obpamienus: 06.06.2025). — Pexxum goctyna: s aBTOpU3. MOJIb30BaTENEH.
JlomloJIHUTEABLHAS JIUTEPATYPA:

DJIEKTPOHHbIC U3AAHUS !

1.Crupun, A. C. MonekynsipHast Ouonorusi. Pubocomsr n 6nocunTe3 6enka : yaeOHoe
nocooue / A. C. Criupun. — 3-e u3a. (971.). — Mocksa : Jlaboparopus 3nanmii, 2023.
— 594 c¢. — ISBN 978-5-93208-649-0. — Texkct: nsnextponnsiii // Jlanb
2JIeKTpoHHO-OMOMoTeunass cucrema. — URL: https://e.lanbook.com/book/319211
(mata obpamenus: 06.06.2025). — Pexxum mocTyma: ajis aBTOpH3. MOJIb30BaTEIICH.

2. [IpuHIUTIBI ¥ METOJIBI OMOXUMHH U MOJICKYJISIPHOUM OMosioruu : yuyeOHoe mocodue /
non penakuuert K. Ywuncon, [Ix. Yonkep ; mepeBoa ¢ anriuickoro T. IL
MoconoBoit,E. 0. bozenek-Pemernsixk. — 3-e uzn. — Mocksa : JlabopaTopus
snanui, 2020. — 855 ¢. — ISBN 978-5-00101-786-8. — Texkcr : 37eKTpOHHbIH //
Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:



https://e.lanbook.com/book/212744
https://znanium.com/catalog/product/2059565
https://e.lanbook.com/book/210422
https://e.lanbook.com/book/49931
https://e.lanbook.com/book/499484
https://e.lanbook.com/book/319211
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https://e.lanbook.com/book/151579  (mata ooOpamenus: 06.06.2025). — Pexum
JIOCTyMA: JIJIsl aBTOPH3. TOJIh30BaTEIIEH.

3. 'ocmanos, P. I'. OcHoBBI yueHus 006 HH(EKIINH U TPOTUBOMUKPOOHOM UMMYHUTETE
: yuebHoe mocobue / P. I'. 'ocmanos, H. M. Konwrues, A. A. HoBurkumii. — 2-¢ u3.,
uctp. — Canxkt-Ilerepoypr : Jlanp, 2022. — 280 c¢. — ISBN 978-5-8114-2377-4. —
Texcr : amekTpoHHbIA / Jlane : 35ekTpoHHO-OMOMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/209699 (mara oOpamenus: 06.06.2025). — Pexum
JIOCTyMa: JIJIsl aBTOPH3. TOJIb30BaTEINCH.

6.2 Ilepeuenn pecypcoB ceT UHTepHeT, HEOOXOAMMBIX /1JI51 0CBOECHHUS
AUCUUILINHBI (MOYJIs1):

Ne HaumeHoBaHue Ccbuika Ha pecypce JocTtynHocTh
NudopMannoHHO-CIIPABOYHBIC CHCTEMBI
1. - - -
JIEKTPOHHO-0MOJIMOTEYHbIE CUCTEMBI
1. DIeKTPOHHO-OMOIHOTEUHAS https://e.lanbook.com Pexxum moctyna: mst
cucreMa «JIanp» aBTOpU3. MIOJIb30BATEICH
2. DNEKTPOHHO-OMOIUOTEUHAS https://znanium.com Pexxum noctyna: st
cucteMa «ZNANIUM. COM» aBTOpU3. MIOJIb30BATEICH
3. PYKOHT : HanmoHaIbHbIH https://rucont.ru Pesxum moctyma: s
¢ poBOi pecypc aBTOpU3. MIOJIb30BATEICH
IIpodeccnonanbubie 6a3bl JAHHBIX
1. Elibrary https://www.elibrary.ru/defaultx.asp Pesxum goctyma: s
aBTOPU3. MOJIb30BATENEH
Pecypce1 @I'BOY BO MI'ABMub — MBA nMm. K.W. Ckpsiduna
1. OO0pazoBarenbHBIN TOpPTal https://portal.mgavm.ru/login/index.p Pexxum octymna: st
MI'ABMub - MBA umenn K.1. hp aBTOPU3. MOJIb30BATENEH
Ckpsibuna

6.3 MeToauueckoe odecredyeHue TUCIUNIMHBI (MOTYJIs1)

Metonuueckoe oOecredeHrne IUCIUIUIMHBI «MoNeKynspHas W KJIeTOYHas
MMMYHOJIOTHSD» BKIJIFOYAET B ceO0sl:

1. Ipyrue MeToAnYECKHEe MaTeprasbl.

1. [pimOanenko, H. B. Ilpaktukym 1o MoJeKyIsspHO-OHOIOTHYECKUM
meToaaMm : yuebHoe nocobue / H. B. Lpimbanenko, A. A. XKyxkosa, I1. C. KynpsBuesa.
— Cankr-IletepOypr : PITIY um. A. U. T'epuiena, 2020. — 116 c. — ISBN 978-5-
8064-2888-3. — TekcT : anekTpoHHbIi // JIaHb : 2IeKTpOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/252530  (mara oOpamenus: 06.06.2025). —
Pexxum nmocrtymna: st aBTopu3. MOJIb30BaTEIECH.

2. Cy06otuna, T. H. MonekynsipHass OMOJIOTHS M T€HHAs WHXEHEPUS
yueOHoe mnocobue / T. H. Cyb0ortuna, II. A. Hukonmaera, A. E. Xapcekuna. —
Kpacnosipck : C®Y, 2018. — 60 c¢. — ISBN 978-5-7638-3857-2. — Tekct



https://e.lanbook.com/book/151579
https://e.lanbook.com/book/209699
https://e.lanbook.com/
https://znanium.com/
https://rucont.ru/
https://www.elibrary.ru/defaultx.asp
https://portal.mgavm.ru/login/index.php
https://portal.mgavm.ru/login/index.php
https://e.lanbook.com/book/252530
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AEeKTpoHHBIM //  Jlanb : dNeKTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/157528 (mara oOpamenus: 06.06.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPHU3. TIOJIb30BaTENCH.

7. MIEPEYEHB TPOTPAMMHOTI'O OBECITIEYEHUS TUCIUILIAHBI
(MOJYJIST)

JIuieH3MOHHOE ¥ CBOOOIHO PacHpOCTpaHsIeMOe MPOTpaMMHOE OOeCTIeUCHUE, B
TOM YHCJIE OTEYECTBEHHOTO MPOW3BOJICTRA!

[IpaBoo6nanarens [10 (JEIOZTH}ZEI};(})ICHT& Ccbuika Ha EnuHbIN peecTp pocCHCKUX
Ne HaunmenoBanue (HauMeHOBaHUE BIaeIbIA ;_IBO GoxHo ’ nporpamm 1t O9BM u B/1 (pu
110, crpana) pacnpocTpaHsieMoe) HATHTHH)

OmnepanroHHas cUCTEMa 000 «HOouTex», CB00OTHO . .

1. UBLinux Poceutiickas deepars paCHpOCTpaHsEMOe https://reestr.digital.gov.ru/reestr/307624/
O¢ucHbIC MPUITOKCHUSI 00O «Anmu [TapTHEpy, CBo0oHO . .

2 AlterOffice Poccuiickas Deneparis pacrpocTpassieMmoe https://reestr.digital.gov.ru/reestr/308464/
Kommanust «/Iokrop Beby, . -

3. Awnrtusupyc Dr. Web. Poccutiickas desiepatus JIutenzunoHHOE https://reestr.digital.gov.ru/reestr/301426/

8. OHEHOYHBIE MATEPHUAJIbI

OneHouHble MaTepuaibl, CGHOPMHUPOBAHHBIE I MPOBEACHUS TEKYIIETo
KOHTPOJISI YCIIEBAEMOCTH M IPOMEXYTOYHOM arrecTaluu O0y4aromuxcs 10
mucuuiuinHe  «MonekyngpHas M KJIETOYHas MMMYHOJIOTHS» — pa3paboTaHbl Ha
OCHOBAHHUH CIIEAYIOUINX JOKYMEHTOB:

- ®enepanbHoro 3akona Poccutickoit denepanuu ot 29.12.2012 N 273-d3 «O6

oOpazoBanuu B Poccuiickoit deneparny (C N3BMEHEHHUSIMU U IOTIOJIHECHUSIMHT )

- npukaza Munoopuayku PO ot 05.04.2017 Ne 301 «O06 yrBepxknennn [lopsiaka
OpraHu3aliid ¥ OCYIIECTBICHHS  0Opa30BaTeIbHOM  JEATETBHOCTH IO
o0Opa3oBaTeIbHBIM MPOTPAMMaM BBICIIIETO 00Opa30BaHusl — MporpaMMamM OakaiaBpHara,
porpaMmam CHelUuaIuTeTa, MPOrpaMMaM MarucTparypb»;

OreHouHbIE MaTepUalbl IPEICTABIICHBI B MPUJIOKEHUU 1 K pabouel mporpamme
JUCUUIUIMHBI U BKJIFOYAIOT B CEO0sI:

- TepeueHb KOMIIETEHILIUI C YKa3aHUEM 3TanoB UX (OPMUPOBAHUS B IpoLEecce

OCBOEHHSI 00pa30BaTeIbHON TPOrPAMMBI;

- ONMCaHWEe TIOKa3arejled U KPUTEPUEB OLCHMBAHHUS KOMIICTCHIMHA Ha
Pa3IMYHBIX dTanax ux GopMUPOBaHMUS, ONIMUCAHUE IITKAJT OIEHUBAHUS;

- TWIOBBIC KOHTPOJIbHBIC 3aJ[aHUs WJIM WHbIE MaTepuasbl, HEOOXOIUMBIC IS
OIICHKM 3HAHWUM, yMEHUN, HaBBIKOB U (WIM) ONbITAa JACITEIBLHOCTH,
XapakTepu3ylomue dTanbl (OPMUPOBAHUS KOMIETEHIIMH B TIpoliecce
OCBOCHUS 00pa30BaTEIbHON MTPOTPAMMBI;

- METOAWYECKHE MAaTepualibl, ONPEACNAIONME TMPOUEAYPbl OLICHHUBAHUSA
3HAHUMW, YMEHU, HABBIKOB U (UJIM) OMbITA AESTEILHOCTH, XapaKTePU3YIOIINX
sTanbl POPMUPOBAHUS KOMIIETEHITUH.


https://e.lanbook.com/book/157528
https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/301426/
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9. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHME JTUCIATLIVHBI
(MOJYJIST)

n/n

Bua aynuropHoro ¢gonga

OcHallleHHOCTDh

Cneuuaﬂbnble nomeueHu:l

3aHsTHA JTEKIIMOHHOTO TUIA — Ay AUTOPHUS
Ne 118 kadenpst *UMMYHOIOTHH H
OMOTEXHOJIOTHH

KommnexT cnennanu3upoBaHHOR Mebenu,
WHuTepakTrBHAs Manems, 70"
PrestigioMultiBoard, Windows 10 Pro u
Android8, monkmoyeHHas k cety « HTEpHETY,
obecriedeHHas JOCTYIIOM B 3JIEKTPOHHYIO
rH(OPMaITMOHHO-00pa30BaTENBHYIO CPETy
OI'bOY BO MI'ABMub-MBA umenu K.U.
Ckpsibuna, Mukpockomnsl Mukpomen C-1 (Bo
BHEYYEOHOE BPEMSI XPaHSTCS B 3aKPHITOM
MmetayunaeckoM 1mkady). [locagounsix mect 25

3aHsaTHA 1a00pPaTOPHO-TIPAKTUYECKOTO
tuna — ayauropus Ne 117, 118
HmmyHOIOrHYEeCcKOro Kopiyca

KomrutekT crienmann3upoBaHHOM MeOenH,
WnrepakTuBHas nanens, 70"
PrestigioMultiBoard, Windows 10 Pro u
Android8, monkmouenHas k cetu « HTEpHETY,
oOecrieyeHHas TOCTYIIOM B 3JIEKTPOHHYIO
UHPOPMaIOHHO-00pa30BaTENBHYIO CpELy
OI'bOY BO MI'ABMub-MBA umenn K.1.
Ckpsbuna, Mukpockornsl Mukpomen C-1 (Bo
BHEY4YeOHOE BpEMsI XPAHSTCS B 3aKPHITOM
MmeTtaynaeckoM mmkady). [locagounsix mect 25

Tomewenus ons camocmoamenvHou pabomul

[Tomernienue A1t CAaMOCTOSTENBHON paboThI
B aynutopun Ne 102 MMMyHOJIOTHYECKOTO
KopIryca

KommutekT nabopaTopHoii Mmebenu (B TOM Yrcie
MeOenH sl XpaHeHuUs JIAb0paTOPHO MOCy bl U
PacXOJHBIX MaTEPUANIOB), I0CKA, CHCTEMHBIH
ook II9BM «OLDI» cthbb «Office,
MownwuTtop-tenesuzop, Philips UVSH
LQ255T3LZ33, S LC4.3E Windows XP,
00ecreyeHHBIN 10CTYIIOM B 3JIEKTPOHHYIO
nH(POPMALMOHHO-00pa30BaTEIBHYIO CPERY
OI'bOY BO MI'ABMub-MBA umenn K.1.
Ckpsiouna. [Tocamounsix mect 15

ITomerieHne A1 CaMOCTOATENEHON pabOThI
B aynuTtopun Ne 219 IMMyHOIIOrH4eCcKOro

KopIryca

KoMrekT crienuanu3upoBaHHON MebenH,
MYJIbTUMEIMHHOE 000py10BaHKE (3JICKTPOHHAS

nocka, kommeiorep). [locagounsix mect 15

Paccmompeno u  ymeepoicoeno Ha 3ace0anuu
Kagedpvl « UmmyHonocuu u buomexuHoio2uuy
«18» uronsn 2025 200a (npomokon Ne 18).
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IMPUJIOXXEHHE 1

®OH/JI OHEHOYHBIX CPEJICTB
TEKYIIero KOHTPOoJIsi / IPOMEeKyTOUYHO# aTTecTAIUU 00yYAI0IINXCS
npu ocsoenuu OIIOII BO, peanusyomeit ®I'OC BO

Kagheopa
Hmmynonoeuu u 6uomexnonoauu

PABOYASI IPOTPAMMA JTUCLUATIJIMHBI (MO YJIS)

«Mon EKVAPHAs U KIIeno4YHAaAsl UMMYHOII02UA)

HanpasyieHue moaAroroBKu
06.04.01 Buonozus

npoGuJIb MOATOTOBKH
Bemepunapnas eupyconozus u muxpodbuonozus

YPOBeHb BbICIIEro 00pa3oBaHus
Mazucmpamypa

¢popma o0yueHus: O4YHast

roj IpHemMa: 2025
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1. OHEHKA PE3VJIbTATOB OCBOEHUSA JUCIUIIJIMHBI (MOAYJISA)

OneHka ypoBHS Y4YeOHBIX JOCTIDKEHHH oOOydaromuxcs M0 JUCHUIUIMHE (MOIYIIO)
OCYILECTBIIACTCS B BUJIE TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTeCTAIUU.

Texkymmii KOHTPOJb YCIIEeBAE€MOCTH MO JAUCHUIJIMHE (MOIYJI0) OCYLIECTBJISIETCS B
dpopmax:
1. Ompoc

IIpomexyTouHasi aTTecTalUsl 0 TUCHUNIHHE (MOTYJII0) OCylIeCTBAsIeTCsl B (popMax:
1. 3auer

2. COOTHOLIEHHE HOKA3ATEJ}EFI N KPUTEPUEB OHEHUBAHUA
KOMIIETEHIIHU CO IIKAJIOU OHEHNBAHUA U YPOBHEM HUX
COPOPMUPOBAHHOCTH

Kpurepuii Yposensb
OLleHMBAaHUSA Mxana copmupoBaHH
pe3yJIbTaToB OLICHUBAHHUS oit

o0y4eHus KOMIIeTeHIIUH

OIIK-8
I'ny6okue 3HaHUS
METOJHMYECKIX OCHOB
IUTAaHUPOBAHUS
SKCIEPUMEHTOB B
Hay9IHBIX
HCCIIeIOBAHMSIX,
Kacaroluxcs
MOJIEKYJISIPHBIX U
KIJIETOYHBIX
MEXaHU3MOB
(dhopmMupoBaHus
3HATBH: METOTUUECKUE | UMMYHHOI'O OTBETA
OCHOBBI OTBeTa C
TUTAHUPOBAHUS UCTIOJIB30BaHHEM
HKCIIEPUMEHTOB B HCCIIe/IOBATENECKOM
HaYYHBIX anmaparypsl 1
HCCJIEIOBAHUSAX, BBIYUCIIUTEIHHON
Kacaromuxcs TEXHUKU.
MOJIEKYTISIPHBIX U HecymecTBennsie
KIIETOYHBIX OUIMOKH B 3HAHUAX
MEXaHU3MOB METOJMYECKUX OCHOB
(hopmupoBaHus IUTaHUPOBAHHUS
UMMYHHOT'O OTBETa C SKCIEPUMEHTOB B
UCIIOJIb30BaHUEM Hay4YHBIX
HCCIIeIOBATEIIECKON HCCIICIOBAHMSIX,
ammaparypsl 1 KaCaIoIMINXCS
BBIYUCITUTEIIFHON MOJIEKYJISIPHBIX U
TEXHUKH. KJIETOYHBIX Xopouio IToBbIlIEHHBIH
MEXaHU3MOB
(opmMupoBaHUA
MMMYHHOI'O OTBETa
OTBETa C
HCIONb30BaHUEM
HCCIIEI0BATENIbCKON
anmnaparypsl 1
BBIYUCITUTENBHON
TEXHUKH.
®parmeHTapHbie
IIPEJCTABICHHUS O

Ilnanupyemble pe3yabTaThl
00yueHHUsI N0 JTUCHHUILINHE

OTan4HO Bricokmit

VY nosnerBoputenbHo | [loporoserit




METOJIHYCCKUX
OCHOBax
IJIAaHUPOBAHUS
JKCIEPUMEHTOB B
Hay4YHBIX
HCCIIeIOBAaHMIX,
Kacaromuxcs
MOJIEKYJISIPHBIX U
KJICTOUYHBIX
MEXaHHU3MOB
(dopmupoBaHUsT
MMMYHHOI'O OTBETA
OTBETA C
HCIIOJIb30BaHUEM
HCCIICIOBATEIIbCKOM
anmaparypsl U
BBIYMCIIUTCILHOU
TCXHUKU.

OTtcyTcTBHE 3HAHUN
METOIUYECKHX OCHOB
[UIAHUPOBAHUS
JKCIIEPUMEHTOB B
HAYYHBIX
HCCIIeIOBAHHSAX,
Kacaromxcs
MOJICKYJIPHBIX H
KJIETOYHBIX
MEXaHH3MOB
(dbopmupoBaHus
HMMYHHOTO OTBETa
OTBETa C
HCIIOIb30BAHHEM
HCCIIEI0BATEIILCKOM
anmaparypsl u
BBIYHCITUTENHHOM
TEXHUKH.

Heynosnersopureins
HO

He
copMupoBaH

YMeThb: UCIIOIb30BaTh
COBPEMCHHYIO
amnmaparypy i
TIPOBEICHUS
HCCJIEIOBAaHUM Ha
MOJIEKYJISIPHOM U
KIICTOYHOM ypOBHSIXI
LATOMETD, aIllaparypy
JUTSI TIPOBEICHUS
paSJ'[I/I‘-IHBIX BapI/IaHTOB
[P, UDA u ap., a
TAK)XC BBIYUCJIIUTCIIBHBIC
KOMIUIEKCEI .

YMeer yBepeHHO
HCIIOJIb30BaTh
COBPEMEHHYIO
anmaparypy s
HPOBEICHUS
UCCIIEIOBAHNI Ha
MOJICKYJISIPHOM U
KJIETOYHOM yPOBHSIX:
LIUTOMETP,
ammaparypa Juis
MIPOBECHNUS
Ppa3IMYHbIX
BapuanTos I1LIP,
HUDA u np., a Taxxe
BBIYNCIIUTEIEHBIE
KOMIIJICKCHI.

OTan4HO

Bricokmit

YwMmeer nogdbupath
COBPEMEHHYIO
anmaparypy Juist
MIPOBEICHUS
HCCIICOBAaHMI Ha
MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHSIX:
LIUTOMETP,
amnmaparypa Juist y
MIPOBEICHUS
Ppa3ITUIHBIX
Bapuanrtos [111P,

Xoporo

TloBBIIEHHBIHI
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NDA u np., a Taxxe
BBIYHCITUTEIIbHBIE
KOMIIJIEKCHI

YMeeT 4aCTUYHO
HCIOJIB30BaTh
COBPEMEHHYIO
anmnapatypy IUist
MPOBEICHUS
HUCCIEIOBaHUI Ha
MOJIEKYJISIPHOM U
KJIETOYHOM YPOBHSIX:
LIUTOMETP,
anmaparypa ais y
MPOBEICHUS
Pa3IUYHBIX
Bapuantos IIIP,
DA u np., a Takxe
BBIYUCIUTCIIBHBIC
KOMIIJICKCHI.

Y 10BIETBOPUTETHHO

IToporosslit

Heymenue
HCIONB30BaTh
COBPEMEHHYIO
anmnaparypy Ui
MIPOBEACHUS
HCCIIeIOBaHUN Ha
MOJIEKYIISIPHOM U
KJIETOYHOM YPOBHSIX:
LUTOMETP,
amnmaparypa Ui y
MIPOBEACHUS
Pa3IMYIHBIX
BapuanTos [1LP,
HUDA u np., a Takxke
BBIYUCIIUTEIIbHBIE
KOMILIIEKCHI.

Heynosnersopureins
HO

He
copMupoBaH

Baanern:
OKCICPUMEHTAJIbHBIMHA
METOaAaMH
HCCIICIOBaHHS
MOJICKYJISIPHBIX U
KJICTOYHBIX COOBITHH B
MPOLIECCE UMMYHHOTO
OTBETa, METOJIaMHU
MOJIETTUPOBAHUS
pa3IM4HBIX
NMMYHOJIOTHYCCKUX
(heHOMEHOB ¢
WCTIOJIb30BAaHUEM
COBpPEMEHHOM
anmaparypel.

[MonHoe oBnaacHUE
IKCIIEPUMEHTAIIbHBIM
U METOJaMu
UCCIIE0BAHUS
MOJIEKYJISIPHBIX U
KIETOYHBIX COOBITHIA
B TIpOIIECCe
UMMYHHOT'O OTBE€Ta,
METOJaMU
MO/JICITUPOBAHHS
Pa3INYHBIX
HMMYHOJIOTHYECKHUX
(heHOMEHOB C
UCIIOJIb30BAHHEM
COBPEMEHHOM
anmaparypsl

OTan4HO

Bricokuit

Bnanenne , ¢
HE3HAYMTEIbHBIMH
oInOKaMu
AKCIIEPUMEHTAITLHBIM
M METOJAMH
HCCIICOBAaHU
MOJIEKYJISIPHBIX U
KJIETOYHBIX COOBITHMA
B IIpoliecce
HMMYHHOI'O OTBETa,
METOAaMU
MOJCITUPOBAHUS
Pa3ITUYHBIX

Xoporo

TloBBIIIEHHBIHI
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HMMYHOJIOTHYECKUX
(heHOMEHOB ¢
UCIIOJIb30BAHHEM
COBPEMEHHOM
anmapaTypsl

®parmeHTapHOE
BJIaJICHUE
9KCIIEPUMEHTAIIbHBIM
1 METOAaMHU
HCCIIEIOBAHUS
MOJIEKYJISIPHBIX U
KJICTOYHBIX COOBITHI
B TIpolecce
HMMYHHOT'O OTBETa,
METOJlaMHU
MOJIEITMPOBAHHMS
Ppa3INYHBIX
HUMMYHOJIOTHYECKUX
(heHOMEHOB ¢
HCTIONIb30BAaHNEM
COBPEMEHHOM
anmnapaTypsl

yZ[OBJ'IeTBOpI/ITeJ'II)HO

IToporosorit

OtcyTcTBHE
HaBBIKOB BJIAJICHUSA
9KCTIEPUMEHTAIBHBIM
1 METOAaMH
HCCIIeIOBAHMS
MOJICKYJISIPHBIX U
KJICTOYHBIX COOBITHIA
B TIpolLiecce
HMMMYHHOT'O OTBETa,
METOaMH
MOJIETTMPOBAHHMS
Pa3IMIHBIX
MMMYHOJIOTHYECKHAX
(heHOMEHOB ¢
HCTIONIb30BAaHHEM
COBPEMEHHOM
anmaparypsl

Heynosnersopureins
HO

He
copMupoBaH

K-2

3HAaTh: METOJ0JIOTHIO
HCCIIeJOBAaHUS
MEXaHU3MOB
(hopmupoBaHus
I/IMMyHHOFO OTBETAa IJIs1
€ro 1eJIeHaIpaBIEHHOMN
peryisiuumn

I'my6okue 3HaHus
METO/I0JIOTUH
UCCIIEeIOBAHUS
MEXaHHU3MOB
(dhopmMupoBaHus
HMMYHHOT'O OTBETa
JUISL €70
LeJIeHAMPABJICHHOM
perymsium

OTan4HO

Bricokuit

HecymecTBeHnHsie
OmOKY B
MIPEJICTaBICHUHN O
METOI0JIOT U
HCCIICAOBAHUS
MEXAaHU3MOB
(hopmupoBaHHS
UMMYHHOI'O OTBETa
JUTSL €TO
LieJICHATIPABICHHON
peryisium

Xoporto

TToBBIIEHHBIN

®dparmenTapHbIe
TIPE/ICTaBIICHUS O
METOJ0J0THU
HCCIIeJOBaHUS

yIIOBJ'[eTBOpI/ITCJ'ILHO

IToporosbrit
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MEXaHHU3MOB
(dopmupoBaHus
HMMYHHOTO OTBETa
UL €70
LeTIeHAIPABICHHOM
peryIsinum

OTtcyTcTBUE 3HAHUN
0 METOJI0JIOTUH
HCCIIeIOBAHHS
MEXaHHU3MOB
(dhopmupoBaHUs
HMMYHHOT'O OTBETa
JUISL €70
LieJIeHaPaBICHHOM
peryisnun

Heynosnersopurens
HO

He
chopMHUpOBaH

Ymernb
LenenanpasieHHO
MPUMEHSTH
UMMYHOJIOTHYECKHE
METOJIBI
9KCIEPUMEHTAILHOM
(hyHIaMEeHTaNbHOU
UMMYHOJIOTHH C LIENbIO
penieHus
TEOPETUYECKUX
mpobieM.

YmMmerb
LieJIeHaPaBJICHHO
TIPUMEHSITh
UMMYHOJIOTHYECKHUE
METOJIBI
9KCTIEPUMEHTATHLHOM
(byHIaMEHTaIbHON
HMMMYHOJIOTHH C
LENBIO PELICHUS
TEOPETHUECKHUX
mpoOIIeM.

OTan4HO

Bricokmit

YMeTs ¢
HE3HAYHUTENLHBIMH
omubdKaMu
LIeJICHAPABICHHO
noa0upaTh
HMMYHOJIOTHUCCKHUE
METO/IBI
AKCIEPUMECHTAIBHOM
($hyHIaMeHTaIbHOU
AMMYHOJIOTHH C
LIENBI0 PEeTICHHUS
TEOPETUICCKHUX
npo0JieM.

Xopo1io

TToBBIIIEHHBIHI

YMeTb 4acTUYHO
LeJIeHanpaBIeHHO
MPpUMCHSATH
HNMMYHOJIOTUYECKHNE
METOAbI
SKCIEpPUMEHTAIbHOU
(hyHIaMeHTaIbHOM
HMMYHOJIOTHH C
LIEJIBIO PEIEHUs
TEOPETUUECKUX
po0JeM.

Y 10BJIETBOPUTEIILHO

Iloporossrit

Heymenue
LieJICHANPaBJIEHHO
MIPUMEHSTh
HMMYHOJIOTHYECKHUE
METOJIBI
SKCIEPUMEHTAIbHON
(dbyHIaMeHTanbHON
HMMMYHOJIOTHH C
LEJIBIO PELIeHUs
TEOPETUYECKUX
po0IeM.

He
YAOBIETBOPUTEILHO

He
chopMHupOBaH

Baagern: MmeTomamMu
MOJIEKYJISIPHOM
OHOJIOTUH, OHOXHUMUH,

IonHoe BnageHue
MeTOoJaMu
MOJIEKYJISIPHOM

OTan4HO

Bricokwit
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UMMYHOJIOTHUHA TJIA
JACTalIn3alun
MCXaHHU3MOB
HMMYHHOI'O OTBCTa

OHOIOTHH,
OMOXUMHUH,
UMMYHOJIOTHH ISt
JeTaau3anum
MEXaHU3MOB
HMMYHHOTO OTBETa

Brnanenue metomamu
MOJIEKYJISIPHOM
OHOJIOTHH,
OHMOXUMMH,
MMMYHOJIOTUH IS
JleTaTu3aiuu
MEXaHHU3MOB
HMMYHHOT'O OTBETa

Xopo1o

TToBBIIICHHBII

®parmeHTapHOE
BIIaJICHUE METO1aMU
MOJIEKYJISIPHOM
OHoJIOTHH,
OHOXUMHUH,
MMMYHOJIOTUY JUIs
JeTaau3alun
MEXaHU3MOB
HMMMYHHOTO OTBETa

Y I0BIETBOPUTENBHO

IToporossrit

OTcyTCcTBUE HaBBIKOB
BIAJCHUS METOJIaMHU
MOJIEKYJISIPHOM
OHOJIOTHH,
OHOXUMHUH,
UMMYHOJIOTHH ISt
JeTaIn3auu
MEXaHU3MOB
HMMYHHOT'O OTBETa

Heynosnersopureins
HO

He
copMupoBaH
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3. TEKYILMI KOHTPOJIb U IPOMEKYTOUYHAS ATTECTALIMSI OBYUYAIOLIAXCS
MO JMCLHUIIJIMHE (MO YJIIO)

Texkyummii KOHTPOJIb yCIIEBAeMOCTH 00y4AK0 M XCS:

Ne HaumenoBanue pasneiia ®opma Tekyliero
pasi P yi OueHoYHbIE CPeICTBA HAK
n/n JUCHMILTHHBI (MOTYJIs) KOHTPOJIst
MonexynsipHas U KJIeTouHast OIIK-2
1. 1. Onpoc 1. baHK BOIpOCOB K ompocy
HMMYHOJIOTUSI IK-2

4. OEHOYHBIE MATEPHUAJIBI IJI51 TPOBEAEHNS TEKYHIEI'O KOHTPOJISI A
MNPOMEXYTOYHOU ATTECTALIUU OBYYAIOIIUXCS MO AMCIUIIJIMHE

HpOME)KyTO‘IHaﬂ arTeCcTalmd:

Cnioco0 mpoBeeH s POMEKYTOYHOM aTTeCTAINH:

OuynHas dhbopMa 00VUYEHUSL:

- 3a4eT MPOBOAMTCS B 3 ceMecTpe 2 Kypca.

HepequL BUJ0OB OIICHOYHBLIX CPCIACTB, MCIIOJIB3YCMBIX JIA HpOMe)KYTO‘-IHOI\/'I arTecraiuu 1o
JTUCITUTLIAHE (MOAYIIO):

1. baHk BOnpoCoOB K 3a4eTy

(MOZIYJIIO)
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OueHouHble MATEPHAJIBI VISl TEKYIIET0 KOHTPOJISI yCIIeBA€eMOCTH:
- KOMIUIEKT BOIIPOCOB Jyist oripoca 1o auciuiuinie — 44 mwr. (Ilpunoxenue 1);

OueHo4uHble MATEPHAJIBI VIS IPOMEKYTOYHOM ATTECTAIUM:
- KOMIUIEKT BOIPOCOB K 3a4ery o gucuuiminae — 50 wrt. ([Ipunoxenue 2).
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[Tpunoxenue 1

KoMmmnieKT BONpocoB /ISt 0npoca 1mo QM cuuImimHe (MomayJi)

[lepeyeHb KOHTPOJIBHBIX BOOPOCOB Ui orleHku komrereHimu (OITK-8, [TK-2):

1. B kakoM ciyyae NpeanoyTUTelbHee HCNoiab30BaTh MADB ¢ KOpoTKuM
NEepPUOJIOM NOJyBbIBeAeHUS (MbllTHHBIE MAB)?

2. Yto Takoe xuMepHble aHTUreHHbIe perentopsl (CAR)?

3. B dyem pasHuma Mexay TUCTOJOTHYECKUM U IIUTOJIOTHYECKUM
UCCJIEIOBAHUEM KOCTHOrO Mo3ra? (Kakoid Marepuan HUCCIEeNyeTcs, KaKyro
UH(OPMAITUIO MTOTyYaeT UCCIIEIOBATEND )

4. K yemy NpuBOJAT MyTaluu B reHe c-Kit?

5. Urto Takoe cynpeccopHble KIETKH MUEIOUAHOro npoucxoxaenus (MDSC)?

6. MonekynspHbele MexaHU3MbI IpoueccuHra anturena B MHC 1 kinacca.

7. MonekynspHble MexaHU3MbI Ipoeccunra anturena B MHC 1 knacca.

8. CoBpemeHHas kinaccu(uKalys aHTUT€HOB.

9. XapakTepucTUKa OSIUTOMOB — HWMMYHOAOMHUHAHTHOCTh, PAaCIOJIOKEHHE,
CTPYKTYpa.

10.buonornyeckas pojb CYIIECTBOBAaHUS T-3aBUCUMBIX W T-HE3aBUCHUMBIX
AHTUT€HOB U COOTBETCTBYIOIINX UMMYHHBIX OTBETOB.

11.IMMyHHBII CHHAIIC U €T0 CTPYKTYpa.

12.TTpobnemsbl, BCTAIOIIKE B TPOIECCE PA3BUTHS UMMYHHOTO OTBETa M CIIOCOOBI
UX peuIeHUsl.

13.Ctaguu popmMupoBaHUS IMMYHHOTO CHHAIICA.
14.Ponb JIK B MMMyHHOM OTBETE.

15.Kpocc-npe3eHTarniys, TpoecCHHT aHTUTeHA TIPH 3TOM CIIOCO0e Mpe3eHTaIUH
aHTUTEHA.

16.Tporonuros. [Ipo6iema akTuBanuu crneruduaeckux T-K.
17.Ayrodarus. buonornyeckoe 3HaueHue. Ydactue B MPE3CHTALIMA aHTUTEHA

18.Undnamacoma. YcnoBus popMupoBaHusi, QyHKIUU.
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19.MonekyasipHO-TeHETUYECKHE MEXaHU3Mbl (OPMHUPOBAHUS Pa3zHOOOpa3Us
BKP.

20.MonexkyJIIpHO-TeHETUYECKHE MEXaHU3Mbl (OPMUPOBAHUSL Pa3zHOOOpa3us
TKP.

21.MonexkyJIpHO-TeHEeTUUECKHE MEXaHU3Mbl (POPMUPOBAHUSL Pa3zHOOOpa3us
aHTUTEJ Pa3TUYHON CrIelU(PUIHOCTH.

22.MOJICKYJIHPHBIG MCXAHHU3MbI IIPOHUKHOBCHHA aYTOAHTUTCII BHYTPb KIICTKH.

23. BakTepuiuiHas akTHBHOCTh CBIBOPOTKH KPOBH OIIPEICIIACTCS:
(A) + *IMMYHOTJIO0Y TMHAMHU
(B) + KOMITJIEeMEHTOM
(C) - nakTodeppruHOM
(D) + nu3onumMom
(E) + Oeta-nmu3uHOM

24. AKTHBHBIX HEHTPOB B MoJiekyie |gM:
(A) +10
(B) -8
(C)-4
(D) -2
(E)-1

25. Kakoii kimacc *MMYHOTJIOOYJIMHOB UMEET CaMyIO CIIOKHYIO CTPYKTYpY?
(A) + IgM
(B) - 19G
(C) - 1gA
(D) - 1gD
(E) - IgE

26 IInHOIIMTO30M HA3BIBAIOT:
(A) + moroIIeHre KUIKOH YaCcTH 4yKEpOTHOTO MaTepraa
(B) - moronieHue KpymHbIX aHTUTCHOB
(C) - 3axBaT BCEro 4yXepoHOTO
(D) - mocTeneHHoe MOTJIOIIEHNE aHTUIeHA
(E) - yckopeHHOE TMOTJIONICHHE aHTUICHA

27. M-kneTku niepepadaTbIiBalOT aKTUBHO:
(A) + xumyc
(B) - kopma
(C) - xoxaHbIEC TOKPOBBI
(D) - snuTenuii OpoHXOB
(E) - cCHHOBHAIbHYIO JKUIKOCTh



31

28. [lonoxenue, cnpasennuBoe 1 Moiekys1 MHC 1 kiacca:
(A) + mpHCYTCTBYIOT Ha BCEX SAPOCOACPIKAIINX KIETKAX
(B) - sxcnipeccupoBaHbl MPEUMYIIECTBEHHO Ha TpodeccnoHanbHbIX ATTK
(C) + mpencraBnsror AI' C/J[8 T-n
(D) - mpencrasisitor AI' C/14 T-n
(E) - yuactByrot B T-3aBUCHMOI#1 peryisiiun oopazoBanus AT

29. KakoBa nokanuszanus auturenaoro nenrtuaa B AITK?
(A) + BxomuT B coctaB Mojekya MHC-2 knacca AIIK
(B) - Ha moBepxHOoCTHOI MemOpane AITK
(C) - B nuromtazme AIIK
(D) - B nepenykieapHoii 30 AITK
(E) - ma xryrukax AITK

30. Peakuuu B cucTeMe peenToOpHOTO KOMILUIEKCa T-KUIIIEpOB:
(A) + pacno3HaBaHUE€ AHTUTCHHBIX MENTHAOB, MPE3CHTUPYEMBIX MOJICKYIaMu
MHC 1 knacca
(B) - pacrmo3HaBaHHWe aHTHICHHBIX IENTHIOB, MPE3CHTHPYEMBIX MOJICKYJIAMHU
MHC 2 knacca
(C) - cBsa3bIBaHKE CBOOOIHBIX AHTUTCHOB
(D) + craOunm3anus aHTUTCHUHIYIIMPOBAHHBIX KOHTAaKTOB B cBsiske MHC 1
kiacca - CJI8
(E) + C/13-omocpenoBanHast TPAHCISIINS IEPBUYHOIO aKTUBHPYIOIIETO CUTHAJIA

31 I[lyckoBoit cCUTHAJ KIIOHOCTICIIM(PUIECKON aKTUBAIUU JTUM(POITUTOB?
(A) - IUTOKUHBI
(B) - MOJIeKyJIbI KOHTAKTHOTO B3aWMOJICHCTBUS
(C) - arTHTEN
(D) + anTHrEHBI
(E) — anproBaHTHI

32. NF-kB siBrisieTcst BaXKHBIM SHIOTEHHBIM TIPOMOTOPOM OITYXOJIH TaK KaK:
(A) ctumynupyeT BBIpaOOTKY BOCTIATMTEIBHBIX IIATOKUHOB
(B) cioco6eTByeT penaparu JITHK onmyxomnu
(C) sBisleTCS aHTHATIONTOTHYECKUM (DaKTOPOM
(D) crmocoOcTBYET BEKUBAHUIO OMYyXOJIEBBIX KJIETOK IMMyTeM CHU)KEHUS
9KCIPECCUU aHTHANONTHYECKOro reHa Bel-2

33. [loyemy kieTouHas THOETH MOCPEACTBOM HEKPO3a — HEXKENATEIHbHOE TIOCIIEICTBUE
JICYEHHUS OITyXOJICH?
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Ch°m°'he'a°Y VEGV, IL-1, IL-6, IL-8, IL-10
Radiotherapy Cytokines
/ Immune
HMG—B1 ATP HSP cell
Receptor
Nocroﬂc
products
Axrrzauus T-xneTox
wepes ATTK Cytokines IFN-y, IL-1,
T cell activation IL-12, TRAIL

34. CD95 nurann (CD95L) (oTMeThTe paBUIIBHBIC OTBETHI)
(A) B HOpMe 3kcnipeccupyetcs Ha T-kmmiepax 1 NK-kietkax
(B) xornma CD95L B3aumoeiictByet ¢ CD95 Ha kiieTkaX-MHUIIEHAX, 3TO
3aIyCcKaeT X JeJIeHUe
(C) CD9Y5L skcnpeccupyeTcst Ha HEKOTOPBIX OMYXOJICBBIX KIIETKaX
(D) CD95L+ omyxoseBblie KICTKH MOTYT yOUTh T-KJIeTKH
(E) nanmmune CD9SL no3BosisieT OMmyXo0JIeBbIM KIIeTKaM n30erath agdexra
MUTOTOKCUYECKUX aHTUTEI

35. Nunonamun 2,3-nuokcurenasa (IDO) (oTMeTbTe NpaBUIbHBIE OTBETHI)
(A) MOIIHBII UMMYHOCYTIPECCUBHBII areHT
(B) ucrionp3yeTcsi B MPOTUBOPAKOBOM TepaIiu
(C) nonasnser pynkunu NK-kieTok
(D) aktuBupyert Treg
(E) BriepBbIe 00HApYXKEH B KIIeTKaxX Tpodoobiacta

36. IloueMy pacTBOpUMBIE OITyXOJIEBbIE AHTUTE€HBI — OANH U3 (haKTOPOB U30ETaHUs
MMMYHHOT'O OTBETa OIYyXOJbI0?

37. HapucyiTe cXeMaTH4HO CEJIEKIUIO OITyXOJIEBBIX KJIETOK, HEPACTIO3HABAEMBIX
MMMYHHOU CUCTEMOU



38. Ilouemy anTuTENa MaNO3(PdEKTUBHBI B 00pHOE C CONUTHBIMU OITYXOJSIMU?
1 2
3

39. 3anonnuTte Tabnuiy «Poiau pa3nTuyHbIX MOJATUIIOB KIETOK UMMYHHOU CUCTEMBI B
Pa3BUTHH OITYXOJIEW».

Tunesl KJI€TOK [IpotuBOOMYyXONIEHIE ITpoonyxoneBsie
3¢ deKTsI 3¢ heKTsI

M®, JIK,

MUEIOUTHBIC

KJICTKH-

CyIpEeCCOpHI

Ty4HbIE KIIETKH

B-xnetku

CD8+T




CD4+ Th2

CD4+ Thil

CD4+ Th17

CD4+ Treg

NK

NKT

34
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Heittpodumbt

40 K AHTUAATC3MBHBIM MOJICKYJIAM UMMYHHOT'O CHMHAIICa OTHOCATCA
(A) CD80/86 (B7)
(B) CTLA-4
(C) FasL
(D) PD-L1
(E) PD-1

41. Yro Takoe cynpeccopHbie KIeTKH MueouaHoro npoucxoxaeaus (MDSC)?

42. CynpeccopHble KJIETKHA MHUeIouIHOTo npoucxoxaenus (MDSC) criocoOCcTBYIOT
OITyXOJIEBOMY POCTY TaK Kak
(A) ctumynupyroT obpa3zoBanue Treg
(B) cexpeTupyroT MepOKCUHUTPUT, KOTOPBIN BBI3BIBACT IPUCOCTUHCHUE
Hutpata kK TCR u, Takum 00pa3zom, HHAKTUBUPYET ITU PEIECHTOPHI
(C) cexperupyroT sHA0TenHANbHBIH (hakTop pocta (VEGF), uro 010kupyeT
CO3pEBaHUE JICHIPUTHBIX KIETOK
(D) cekpeTrpyrOT apruHasbl, UTO yXy/aIraeT GyHKIno T-KIeTOK myTeM
cHKkeHus dxcrpeccun CD3(
(E) ctumynupytrot nepexoa Makpodaros or M1 k kietkam M2

43. JlononHUTE IPEMIOKEHNUS.
(A) ecrectBennsie peryistopubie T-kinerku CD25+CD4+ Treg (Treg)
pa3BUBAIOTCS B u
(B) pa3ButHe 3THX KIIETOK TpeOyeT 0oJiee BHICOKOW aBUIHOCTH B3aUMOJICHCTBUS
ux TCR ¢ kommnekcom ayroantured/ MHC, skcnpeccrpyeMbIM KIeTKaMu
CTPOMBI TUMYCa (TJIaBHBIM 00pa30M 3MUTEINEM KOPTHUKAIBHOTO CJIOS), YEM
TpeOyeTcs st CEJIEKUUH IPYyTrux T-KJIETOK, HO MEHBIIEH,
YeM IMopor 11 CEJICKLINH.
(C) uenTpasibHas posib B pa3BUTHH U (PYHKIIMOHUPOBaHUH Treg OTBOTUTCS TEHY

(D) Treg criocoOHBI BbIpadATHIBATH CYIIPECCOPHBIC IIMTOKUHBI 151

(E) Treg B HOpME CITy>KaT JJIs
(F) rnaBuas mumiens Treg

44. Onyxoib criocoOCTBYeT MosiBJIeHUIO Treg Tak Kak



(A)
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(B)

KpnTepnn OICHUBaAHUA yqeﬁnmx JelcTBUil Oﬁy‘{alOIIII/IXCﬂ IpH MPOBECACHUH OIIPOCa

Otmerka Kpurepuu onennBanus

OTJIIMYHO 00y4Jaronuiicss YeTKO BEIPaKaeT CBOIO TOUKY 3PEHHS IT0 pacCMaTpUBaeMbIM BOIIPOCAM, IPUBOJIS
COOTBETCTBYIOIIUE IPHUMEPHI

XOPpOIIO o0y4aromuiics OMycKaeT OTAETbHBIC TOTPEIHOCTU B OTBETE

YIIOBJIETBOPUTEIHHO oOyyaromuiicss 0OHapyKUBaeT MPOOETbI B 3HAHUAX OCHOBHOTO y4eOHOTO M HOPMAaTHBHOTO MaTepHaa

HEYIOBJIETBOPUTEIHHO obyJaronuiicss 00HapyKHUBaeT CyIIECTBEHHBIE IPOOETBI B 3HAHUAX OCHOBHBIX MOJIOKESHIH

JUCHUIIIIMHBL, HEYMECHHUEC C IIOMOLIBIO MTPETIOAaBaTEIIA MMOJIYYUTh IPABUIIbHOE PEIICHUE KOHerTHOﬁ
HpaKTH‘{eCKOﬁ 3agadyu
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KoMIuieKkT BOnpocoB K 3a4eTy o AMCUHMILIHHE (MOIYJIIO0)

Borpoce! k 3k3aMeny Juis otieHkH kommneTenimu (OIMK-8, TTK-2):

1.CTpykTypHas opraHu3amus 3apoIbIIIEBbIX TEHOB 0-, B-, Y- U O-TIeTIeii aHTUTEH
pacniosHaromiero perentopa T-mumdorutoB (TCR). Cermentsr C, V, J u D JIHK,
koaupytomue popmuposanue neneit TCR.

2.®akTopsl, odecrieynBaromue GopMUPOBAHNE MHOKECTBEHHOCTH aHTUTE€HHOTO
pazHooopasust TCR:

3. IloHATHE O MOJEKYISPHBIX CTPYKTYypaxX, 3HAYUMBIX B PEAHKHUPOBKE T€HOB —
MIPOMOTOpP ISl KaXIOTO V-TeHa, TpaHCIHpyeMas JUAEpHas MOCIEA0BAaTEIbHOCTh L
(Leader sequence), V-3x30H, V-cermeHT. CTpyKTypHasi OpraHU3alysi 3apO/IbIIICBBIX
reHoB Jierkux (Igk u Igh) u Tsoxensix (IgH) memeit nMMyHOTITOOYTMHOB.

4. MexaHn3MHl, KOIUPYIOLIHE TEHETUYECKOE MHOT0o0pasue
aHTUreHpacrno3Haommx cTpykryp BCR  #  MMMYHOIVIOOYJIMHOBBIX — MOJIEKYJI.
CrpykTypHas opraHu3aiusi peKOMOMHAHTHOW CUTHAJIBHOM MOCIENOBATENIbHOCTU. V
(D) J-pexkoMOuHarws.

5. CurHasibHbIC TOCHea0oBaTeIbHOCTH pekomOuHarmu (RSS-12 m RSS-23) —
kputuyeckue (axkrtopsl, onocpenywmue V (D) J-pexomOunaruro. Ilpasuno 12/23.
Mexanusmbl V (D) J-pexomOunanuu. Pannmomuas pekoMOUHAIMS TE€HHBIX CETMEHTOB.
[TocnenoBaTensHOCTh pekoMOuHaIK reHoB BCR — Tspkenbie H-1ierm, nerkue L-1ienwy,
K (Igk), A (Igh).

6.ITocnenoBarenbHOCT, PEKOMOMHAIIMM TE€HOB HAa YPOBHE  XPOMOCOM.
3naunmocth OenkoB RAG-1 u RAG-2 B mpomeccax V (D) J-pexomOunanmu,
aJIeJIbHOE UCKIIIOUEHHE.

7.3HauUMOCTh B TMpoOlleccax PEKOMOWHAIMM Hykiea3 Artemis; MOJIEKYII,
criocoOcTBytomux coenuHeHuto paspeiBoB JIHK — Ku70 u Ku80; nmpoTenHkuHa3HOM
katanmutnyeckod  cyowenuuunpl  JIHK  (DNA-PKces), wMonekynst  XRCCA4,
TEpMUHAIBHOU Je30KkcuHykneotuaunrpanchepassl (TdT), nmuraszst [V THK u ap.

8.CurHanbHO€ M KoAMpYymollee coenuHeHue. @OpMHUPOBAHUE «ILITHIIEK», HUX
pa3pe3aHue, W3MEHEHUE OCHOBAaHMH (00aBlieHWE WM YJAJI€HHE) C KOPOTKUM
WHBEPTUPOBAHHBIM KOHIIOM WJIM MAJTUHIPOM — PETUOHOM P.

9.MlMMyHO3aBUCUMBIE TATOJOTUYECKHUE COCTOSIHUS, (POPMHUPYIOIIUECS TIPH
MyTalusx reHoB Hykieassl Artemis, JIHK-3aBucumoit nporenukunassl (DNA-PK),
oenkoB RAG-1, RAG-2, IL-7Ra u ap.

10. OcHOBHbIE MIPUHIUIIBI MMMYHOJIOTHYECKOTO pacrno3HaBaHMUs.
Teopernueckue o6ocHoBanuss Y. J[xdiHYSHS O BO3MOXHBIX MEXaHH3Max
pacro3HaBaHUsI «KMUKPOOHOTO Uy KOTOY.

11. JK — kiro4eBoil WIpOK B aKTHUBALlMM MMMYHHOT'O OTBETa Ha IAaTOIEH,
HOCHTEJIb CUTHaNA ¢ niepudepuu B mTUMGbaTHISCKUN y3e.

12 Auturensl, knaccudukanusa. Knerounsie anturensl. CD- cucrema.

13. Onuromel. XapakTepUCTHUKA, CTPOCHHE, BKJIAJ B Pa3BUTHE HUMMYHHOTO
orBeTa. llepekpecTHO pearupyroliye aHTUTeHbl, WX BKJIag B (OPMUPOBAHUE
VMMYHOITIaTOJIOT U H.

14. Ilpu3HaKy aHTUTEHOB, KOTOPBHIMU JOJDKEH 007adaTh aHTUTEH <KC TOYKH
3penusi>> B- u T-numdorutoB. Kontpons nMmmyHnHoro orseta renamu MHC.
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15. CBolicTBa aHTUT€HOB.

16. TonepaHTHOCTh - AKTUBHOE M H30HMpATEIbHOE MOAABICHUE HMMYHHOIO
OTBETA B OTHOIIEHUH TAHHOT'O KOHKPETHOI'O aHTUTEHA.

17. PAMPs u TLR. AxtuBanus BocnaiuTenbHOro ¢oHa s HOpPMHUPOBAHHUS
aJanTHBHOTO MMMYHHTETA.

18. Knmaccudukanus nmatoren pacrnosznaromux pernentopoB (PRR). Ux 3nauenne
B (D OPMUPOBAHHUH TIEPBON JTMHUU 3AIIUTHL.

19. AIIK, 3Hauenue B (pOpMHpPOBAHUM MEPBUYHOIO MMMYHHOTO OTBeTa Ha T-
3aBUCHMbIEC AHTUTCHBI.

20. MHC wu ero mpoxayktsl. Bugocneuuduyeckne 0ocoOEHHOCTU B CTPOCHHH,
pacrpejiesieHre Ha KJIETKaX, 3HauyeHue B ((OPMUPOBAHUHM UIMMYHHOTO OTBETA.

21. Kaptel renoB MHC 1 kiacca, cTpoeHne MX OPOIYKTOB, NMPOLECCHHT H
IIPE3EHTalNs UIMMYHOI€HOB.

22. Kaptel renoB MHC 2 kiacca, cTpoeHHe MX OPOJIYKTOB, MPOLECCHHT H
Mpe3eHTalls UMMYHOT€HOB.

23. Monekynet CD1. Ctpoenue, BKJaa B TMpe3CHTAIMI0 aHTUTeHOB. Kpocc-
IIparM MpEe3EHTALNs.

24. VYcnoBus (HOpMUpPOBaHMS BBITOJIHOTO JIS XO35IMHA ILUTOTOKCHUYECKOTO
KJIETOYHOT'O UIMMYHHUTETA IPOTUB BHYTPUKIIETOUHBIX TATOI'€HOB.

25. CrnocoObl yCKOJIb3aHUs TATOT€HOB OT MpolecCUHTa U npe3entanun B AIIK.

26. Aytodarusi, pojib B UMMYHHOH 3aIllUTe.

277. MecTo npe3eHTal aHTUT€HOB B MIMMYHHBIX ITpOIieccax.

28.I1po6iieMsl, 3aTpyIHSAIONIME PE3EHTALMIO AaHTUT€HA U UX IPEOO0JICHHE.

29. K, ux cyonomynsiuu, GyHKIIUH.

30. IMMyHHBIN CHHANC KAaK 30Ha YCTOMYMBOTO MEKKJIETOYHOIO KOHTAKTa, €ro
poOJb B peanu3alu TOM WM MHOM (OPMBI MMMYHOJIOTMUYECKOTO PAclOo3HABaHUS U
nepeiaye CUrHaia.

31. CtpykTypa u GyHKUHS 3pEIOr0 UMMYHHOTO CHHAIICA.

32. Koctumyssiuust T-71, kKak 00513aTeIbHOE YCIOBUE UX YCIEIIHOW aKTHUBALUU.

33. Crpykrypa TLR, nonomHuTenbHble MOJEKYJIbl, HEOOXOIUMBIEC JIJIsi
pacno3HaBaHUs MATTEPHOB, CATHAJIMHT BHYTPb KIIETKHU.

34. [laTtTepH pacno3Harolre peuenTopsl B uto3oie. Muadaamocoma.

35. MyD88 - u TRIF- 3aBucHMbIe aKTHBAIIMOHHBIC MTYTH.

36. ®opMUpOBAHUE JOMOIHUTEIBHON CUTHAJBHOW BETBH OT IHIOCOMAJIbHBIX
TLR.

37. Xapakrepuctuka (aKTOpoB TpaHCKpuNiuu mpu TLR - curnamuure, ux
byHKIHS.

38. Unpyktopel aktuBanuu T-m. T-ambda, Oera; T-ramma, nenpra; CDRI,
CDR2, CDR3. ®opMmupoBaHue cUrHaja B SJIpO KICTKU MPHU CBSI3bIBAHUU aHTUTEHHOTO
komriekca ¢ TCR.

39. TpanckpunuuoHHbIe GaKTOPbl, HEOOXOAUMBIE JJI aKTUBaUUU T-11.

40. IIposiBnenue akruBauuu T-.

41. Huxoromus T-xenmepHoro 3BeHa aJanTUBHOIO HMMYHHUTETA. Poub
aHTUTE€HA, LHUTOKUHOB, KOPELUENTOPOB U KOCTUMYJSILIMK B BBIOOpE IMyTH
nuddepenuupoBku T-X.

42. Ycnosus aktuBanuu B-n. CoObITHs, yCHUIMBaIOIIME aKTHUBAIMIO B-11.
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43. IlepBsIii, BTOpOH, TpeTUl curHaiasl BHYTph B-1. Jluddepennuposka B-i.

44.CurnanbHble ITYTH OCHOBHBIX CEMECHCTB OUTOKHNHOB.

45.0cobenHoctu peuentopHoit crpykTypel HK. CTpykTypHbBIE OTAMYHS HX
MMMYHHOTO0 cuHarca. Curnanuar HK.

46. UmMmmyHHBI cuHanc. OyHKIMOHAIBHOE HA3HAYEHUE.

47 .1lpo6aemMbl IpH pacro3HABAaHUU SMUTONOB U aKTUBALMU T-KIETOK

48.2tanbl HOpMUPOBAHKS UMMYHHOTO CHHAIICA.

49. Koctumysnsinusa. MexaHnu3Mbl, Ha3HaAYCHUE.

50.PerynstopHas poib BpoxkaeHHOro ummyHutera. Hobenesckas npemus 2011

Kpurtepun onenuBanns yueOHbIX AeliCTBHH 00y4alOmMXCcsl PHU NPOBeIeHUN IK3aMeHa

OTMeTKa

Kpurtepuu ouennBanus

OTJIMYHO

BBIIIOJTHEHBI BCE BUABI y1eOHOH paboThl, IpeyCMOTPEHHBIE y4eOHbIM Iu1aHOM. O0yJaronuiics
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHHI1, HABBIKOB IIPHBE/ICHHBIM B TaOJIMIaX MOKA3aTeIIsIM,
oliepupyeT NPUOOPETCHHBIMH 3HAHUSIMH, YMCHUSIMH, HaBbIKAMHU, IPUMEHSCT X B CHUTYalHsX
HOBBILICHHOH CJI0KHOCTHU. IIpH 5TOM MOTYT ObITh AOIMYIIEHBI HETOYHOCTH, 3aTPYJHCHHUS TIPH
AQHAIMTHYCCKUX OTIepalsiX, HepeHoce 3HaHUIT 1 yMEHHMIT Ha HOBBIE, HECTAHJAPTHBIC CUTYalLU

XOpOLIO

BBINIOJTHEHBI BCE BUABI y1eOHOH paboThl, IpeJyCMOTPEHHBIE YdeOHbIM ITaHoM. OOy4Jaronuics
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI1, HABBIKOB IIPUBE/ICHHBIM B TaOJIMIaX MOKA3aTeIsIM,
OInepupyeT NPHOOPETEHHBIMH 3HAHHUSIMH, YMEHHSMH, HaBbIKaMH, IPUMEHSIET UX B CTAaHJAPTHBIX
curyanusx. [Ipu 3ToM MOTyT OBITB TOITYIIEHEl HE3HAYUTENbHBIE OIIUOKN, HETOYHOCTH, 3aTPYAHEHUS
NPH aHAJTUTUYECKUX ONEpalsX, IEPEeHOCe 3HAaHUH U YMEHHUI Ha HOBbIE, HECTaHAAPTHBIC CUTYAllUH

YIOBIETBOPUTEIHHO

HE BBINOJTHEH OJIMH W 00Jiee BHIOB y4eOHOM paboThI, MpeIyCMOTPEHHBIX YIeOHBIM ILIAHOM.
OO6yyaroIuics 1eMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHMIT, YMEHHUH, HABBIKOB PHBE/ICHHBIM B
TabNIMIaX TTOKA3aTeNsIM, JOMYCKAIOTCS 3HAYUTENbHbIE OIIMOKH, TPOSIBIAETCS YaCTHYHOE OTCYTCTBUE
3HAHMI, YMEHUH, HAaBBIKOB IO PsAy MOKa3aTelel, 00yJaronuics UCTIBITHIBAET 3HAYUTEIbHBIC
3aTpyIHEHHUs NIPU ONIEPUPOBAHNY 3HAHUSIMU M YMEHHSMH IIPH UX MEPEeHOCEe Ha HOBBIE CUTYaIlMN

HCYIOBJICTBOPUTEIILHO

HE BBITIOJIHEHBI BUAIBI y4eOHOU paboThl, IPeIyCMOTPEHHBIE YYeOHbBIM IIAHOM. IEMOHCTPHPYET
HETIOJTHOE COOTBETCTBHE 3HAHMH, YMEHHH, HABBIKOB MIPUBEICHHBIM B TaOIHIIaX ITOKa3aTenei,
JIOMYCKAIOTCS 3HAYNTENbHBIE OMNOKH, IPOSBIAETCS OTCYTCTBHE 3HAHMI, YMEHHH, HABBIKOB IO
GounbIeMy psiy oKa3aTenel, 00yqaromiicst CIIBITHIBACT 3HATUTEIbHBIC 3aTPYAHCHUS TIPU
OTIEpHPOBAHUY 3HAHUSIMU 1 YMEHHSIMH TIPH UX MEPEHOCE Ha HOBBIE CHTYalllH
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