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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. OOGpa3oBarenbHblii cTanAapT Boiciiero oopazoBanus PI'AOY BO PHUMY um. H.M. [Tuporosa
MunuctepctBa 3apaBooxpaHeHuss Poccuiickoit ®enepanmuu M0 ypOBHIO 00pa3oBaHUS
crnenuanuteT no crneuuanbHoctd 30.05.03 MenuuuHckas KUOCpHETHKA, YTBEPIKIACHHBIN
npuka3oMm oT «29» mas 2020r. Ne 365 pyxk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.
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© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Ilens: momyyeHue 3HAHUH O CTPYKType U (PYHKIMOHUPOBAHUUM HWMMYHHOU CHCTEMBI
YyellioBeKa B HOPME U Mpu 3a00JIeBaHUSAX, O0YCIOBIECHHBIX HAPYIIEHHEM HMMYHHBIX MEXaHHM3MOB, a
Tak)Ke TMOJyYeHHe YMEHHUH M MPaKTUYECKOTO OMbITa B O0JACTH MPUMEHEHHS WMMYHOJIOTHYECKHX
METOJIOB MCCIIEAOBAHUN B MEAUKO-OMOJIOTHIECKOU cdepe.

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® pa3BUTHE HAaBBIKOB PAabOTHI MO0 OCHOBHBIM MMMYHOJOTHYECKHMM METOAAM HCCIIETOBaHUN
(MDA, mpoTouHasi IUTOMETPUS U JP.);

® pa3BuUTHE YMEHHH W ONbBITA PaOOTHl MO OCHOBHBIM METOJAM AMArHOCTHKH HapyLICHUN
(YHKIIMOHMPOBAHUS IMMYHHOW CHCTEMBI, TECTAMH OIIEHKH HMMYHHOTO CTaTyca 4elloBeKa,
KapToil IMMYHOJIOTHYECKOTO 00CIIeIOBaHMS, MHTEPIIPETAINEH MOTYyYeHHBIX PE3yIbTaTOB;

® ¢dopmupoBanue 3HaHWUH 00 STHONOTHH, MATOTEHE3¢ M KIMHHYECKUX NPOSBICHUSAX U
OPUHIUIIAX  HWMMYHOTEpamuud  OCHOBHBIX  OOJe3HEHl ~ MMMYHHOH  CHCTEMBI
(MMMYHOJE DU THBIX, AJUIEPTHYECKUX, Ay TOMMMYHHBIX H APYTHX);

® ¢dopmupoBaHue 3HaHHMH O CTPYKTYpHO-(YHKIHMOHAIBHBIX M BO3PACTHBIX OCOOEHHOCTSIX
MMMYHHOH CHCTEMBI B HOPME U IIPH MaTOJIOTHH;

® (opmupoBaHHE TPEACTaBICHUN O MOJICKYJISPHO-TEHETHYECKUX MEXaHN3MaX BPOKIAECHHOTO
Y aJJalITUBHOTO UMMYHHTETOB, CTaIUsIX Pa3BUTHS U PETYISALUH UMMYHHOTO OTBETA;

® (dopMupoBaHuEe CHCTEMHOr0 TNOJXOAa K MpoOJieMaM COBPEMEHHOH HWMMYHOJOTHH C
BO3MOJYKHOCTBIO JIaJbHEHIIET0 HCIOJIb30BaHMS IIOJNyYEHHBIX 3HAHWH B pa3palboTke
KOMIIBIOTEPHBIX TPOTPaMM ISl aHAJW3a W OLEHKUA COCTOSIHHS HWMMYHHOH CHCTEMBI
YeJI0BeKa.

1.2. MecTO THCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

Hucnumvaa «IMMyHomorus» usydaercs B 8 cemectpe(ax) U OTHOCHTCS K 00s3aTeIbHOM YacTu
bnoka b.1 «lucuummimaely. SIBasercs 00g3aTeIbHOM TUCITUILINHOM.

OO01as TpyA0eMKOCTh TUCHUIUIMHEI cocTaBisiet 3.0 3.e.

JlJis yCHEemHOr0 OCBOGHHUS HACTOSIIEH AMCIMIUIMHBI 00ydarouiecss B paMkKax oOpa3oBaTelIbHOU
IPOrPaMMBbl  JIOJIKHBI OCBOUTH CJIEAYIOIIME JUCHUIUIMHBL W npakTuku: Dusznueckas xumus;
MonekynsipHas 6uonorus u reneruka; O6mas mopdonorus (aHaTOMHs, THUCTOJNOTHS, IIUTOJOTHUSA);
YactHass mopdosiorus (aHaToMus dYesnoBeka, TucTosiorus), duswmonorus; OOmas naToNOTHS:
naToJioruyeckas aHaromusi, naropusnonorus; Mukpobuonorus, Bupyconorusi; buoxumus; Ilpaktuka
10 KJIETOYHOM O6uosoruu; [IpakTrka 1o rucToIOrvH.

3HaHMSI, YMEHUS U OIBIT IPAKTHUYECKON JIesSTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCHUIUTMHBI, HEOOXOAMMBI JUIsl YCIEIIHOTO OCBOCHHS AucCHUIUIMH: KiumHudeckas nabopaTopHas
nuarHoctuka; OyHknuonanbHas quarHoctuka; AHann3 NGS nannbix; AHanu3 reHomoB; CucTemHas
OHOJIOTHS.

3HaHMSI, YMEHUS U OIBIT IPAKTHUYECKON JIesSTeIbHOCTH, MPUOOPETEHHBIE TPH OCBOCHUHU HACTOSIIEH
JTUCIUILTMHBL, HEOOXOJUMBI JJI YCIEITHOTO MPOX0oKaeHus npakTuk: [Ipeanumnomuas, HAP.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI



8 cemecTp

Koa 1 HaMMeHOBaHHe KOMIIETEHIIMH

Koa u HanMeHOBaHUe HHAUKATOPA
JIOCTHIKEHUSI KOMIIeTeHIIHHI

ILrannpyemsie pe3y1bTaThl 0CBOCHHS AHCIUINIINHBI

OIIK-3 Cnoco0eH HCNOIb30BaTh CHENNAJIU3NPOBAHHOE TUATHOCTHYECKOE H JieyeGHOe 000py10BaHNe, TPUMEHATH
MeTMIMHCKHAE H3/1eJIHsl, JIEKapCTBEHHbIE CPeACTBA, KJIeTOYHbIe MPOIYKTHI H TeHHO-HHKeHepHbIe TEXHOJIOT MM,
NpeyCMOTPEHHbIE NOPAAKAMH 0KA3aHUS MeIHIIMHCKON MOMOLIHN

OIIK-3.U 1 IIpumenser
JMarHOCTUYECKOE 000pyIOBaHHUE IS
peuieHus NpoecCHOHATBHBIX 33/1a4.

3HaTh: OCHOBHBIC METO/IBI HCCIIEAOBAHNS B UMMYHOJIOTHH B 000py0BaHHUE, IPUMEHIEMOe
[IPU UX peaTu3alum.

‘YMeTb: IpUMEHSATH J1abopaTopHOEe 000pyJOBaHUE AJISI HOCTAHOBKH OCHOBHBIX
HUMMYHOJIOTHYECKHX METOJUK.

BaageTp npakTH4YeCKUM ONBITOM (TPYAOBBIMH JIelicTBUSIMH): pabOTHI Ha
o01ienadopaTopHoM 000pya0BaHUH (IICHTPU(YTa, MEKPOI03aTOPhI, BECHI U TIp.) U
CHEIHATU3UPOBAHHOM 000pYyIOBaHHUH (IPOTOYHBIH HUTOMITYyOPUMETP, aMILTH(PUKATOP U
ap.).

OIIK-3.U /13 Ucnonb3yer
MEMLUHCKHE U3/,
JIEKapCTBEHHBIE CPEICTBA, KIICTOYHBIE
MPOAYKTHI U TEHHO-HHKEHEPHbIE
TEXHOJIOTHHU B MEAUIIMHCKHUX U
Hay4YHBIX MCCIICIOBaHUSX.

3HaTh: OCHOBHBIE HUMMYHOTPOITHBIC CPEACTBA, KICTOYHBIC JINHUU U TCHHO-MHXKCHCPHBIC
TCXHOJIOTUU, UCITIOJIb3YEMBIC B UMMYHOJIOTMYECKUX UCCICN0BAHUAX, 4 TAKKE 00J1aCcTh UX
TIIPUMCHCHUA.

YMmeTb: 000CHOBATH NPUMEHCHUE UMMYHOTPOIHBIX CPEJACTB, KJIICTOYHBIX JIMHUW U TCHHO-
WH)XXCHEPHBIX TEXHOJIOTHI B HNMMYHOJIOTUYECKUX UCCIICNOBAHUAX.

BHa}IeTb NPaAaKTHICCKHUM ONILITOM (prIIOBI)IMI/I }IeﬁcTBﬂﬁMH): TMPUMCHECHU L
MOHOKJIOHAJIBHBIX aHTUTEI IJIA IPOBCACHUSA UMMYHOJIOTTYECKUX HCCIICTIOBAHUI.

OIIK-4 Cnoco0eH co0upaTh 1 aHATU3HPOBATH TaHHbIE 7KAJI00 MalMeHTa, aHaMHe3a 3200J1eBaHHs; AaHAJIM3UPOBATh U
HHTEPNPETHPOBATH Pe3yJIbTATHI KIIMHHYECKHX, Ja00PATOPHBIX U HHCTPYMEHTAJIBLHBIX METO/I0B 00CJIe0BAaHUS B IeJIsIX
MHATHOCTHKH 3260/1eBaHNii, 0)OPMIATH H BECTH METUIHHCKYIO TOKYMEHTALHI0

OIIK-4.1U 11 CobupaeT aHaMHE3 U
XKaNoObl OOJBHOTO, TIPOBOTUT
¢$usukansHOe 0OcnenoBaHue.

3HaTth: MPpU3HAKU U CUMIITOMBI UMMYHOOIIOCPEAOBAHHBIX 3a00JIeBaHUiA.

YMerth: coObupaTh aHAMHE3, aHATTM3HUPOBATH KAJIOObI U MPOBOIUTH QUIUKAIBHOE
o0ciesioBaHye TalieHTa ¢ IMMYHOIIATOJIOTUEH.

Baajerb npakTH4YeCKHM ONBITOM (TPYAOBBIMM A€W CTBHSAMHU): IOCTAHOBKU
MPEABAPUTEIILHOTO TUArHO3a 110 JAHHBIM OIpoca 1 HU3UKATLHOTO 00CIICI0OBaHHUS TAIUCHTA
C UMMYHOTIaTOJIOTUEM.

OIIK-4.U 12 OcymecTBisieT
JIMarHOCTUKY 3a00JICBaHHUI Ha OCHOBE
aHaNM3a U HHTEPIpEeTaU
Pe3yIbTaTOB KIIMHUYCCKHX,
112a00paTOPHBIX ¥ HHCTPYMEHTAIbHBIX
METOJIOB 00CICTIOBaHHS

3HaTh: OCHOBHBIC KJIMHHYECKHE, TJa00paTOpHbIe H HHCTPYMEHTAIILHEIE IPU3HAKH
MMMYHOOIIOCPEIOBAHHBIX 3a00/I€BaHUH.

YMeTh: OLICHUTH HapyuieHus B PIMMyHHOfI CUCTEMCE 110 TaHHBIM J'[a60paTOpHI)IX MECTO/JI0B
HCCICI0OBaHMA.

Banaaerb npakTH4YeCKHUM ONBITOM (TPYAOBBLIMHM A€ CTBUSIMHU): OLICHKH COCTOSTHUS
HMMYHHOM CHUCTEMBI 110 TecTaM | ypoBHs.

IIK-9 Cnoco0en ¢opMy1upoBaTh L/, 3a1a44, TEOPEeTHYECKHE H IKCIePUMEHTAIbHbIC 000CHOBAHUS MEIUKO-
0HM0/10rMYecKHX HCCIeJOBAHNUI; HCIOIb30BATh MaTeMaTHYeCKHe MeTOAbI 17151 00pa00TKH KIMHHYEeCKHX H
IKCIEPUMEHTAIbHBIX IAHHBIX; IPOBOJUTH I0KA3aTEIbHYI0 OLICHKY 3()()eKTUBHOCTH METO0B JUATHOCTUKH, JTCYCHHUS U

npopUJIaKTHKH 3200J1eBaHMIt

TIK-9.1/11 I1nanupyer MeauKo-
OHOJIOTMYECKUE HCCIIEIOBAHMS,
o0pabaTbIBaeT pe3ybTaThl U
OKCICPUMECHTAIbHBIC NAHHBIC C
HCIIOJIb30BAHUEM CTATHCTUYECKHX
MAKEeTOB, METOIOB 00pabOTKH
OOJIBIINX JAaHHbIX, J10KA3aTEIbHON
MEIMIIMHEI, @ TAK)KE TEXHOJOTHI
OTKPBITHIX JIAaHHBIX

3HaTh: TIPUHLMIIBI ITTAHUPOBAHUA U TPOBEACHUSA MCZ[I/IKO-6I/IOHFI/I'-ICCKI/IX HAy4YHBIX
WCCIICIOBAHUNA U OKCIICPUMEHTOB B UMMYHOJIOT'UH.

Ymern: IUIAHUPOBATh Me,HPIKO-GI/IOJ'IOFI/ILIGCKI/Ie HCCJICIOBAHMS B 00JIaCTH HUMMYHOJIOTHH.

Biagers NpakTHYeCKHUM ONBITOM (TPYIOBBIMH JIeHiCTBHSIMH): pa3pabOTKH U IIPOBEACHHUS
0a30BBIX MEIUKO-OMOIOTMYECKUX IKCIIEPUMEHTOB, 00paObOTKH PE3yIbTaTOB C
HCIIOIb30BAHIEM CTATHCTHYECKHUX MaKeTOB.

[IK-9.1]/12 BHenpseT pe3ynbTaTbl
MEIUKO-OMOIOrHYECKUX
HCCIIeIOBaHUN B
JKCIECPHUMEHTAIBHYIO U KIMHUYCCKYIO
MIPAKTUKY

3HaTh: NPUHIUIILI ONMCAHUSA U OAAa4YM HAYUHBIX JAHHBIX B BUJIE IOKJIA/I0B HA HAYYHBIX
MEPOIPHATHSAX.

YMeTh: NOATOTOBUTH NPE3EHTALMIO 10 UMEIOIIMMCS JAHHBIM UCCIICIOBAHUH U1
MPEICTABICHUS Ha CTYICHIECKOH KOH(pEPECHINH.

BaageTb NpakTHYeCKHM ONBITOM (TPYAOBBIMH 1eHCTBUSIMM): U3JI0KEHUS PE3YIbTaTOB
MMMYHOJIOTHYECKUX HCCIEIOBAHNN B BU/IE JOKJIA/IA IO TIOArOTOBICHHON MPE3EHTAllN Ha
CTYIIEHYECKOI KOH(pEPEHINH (3aHATHH).







2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yyaromuxcs / Blfjlbl Y4eOHBIX 3aHATHIi / @OpMBI Bcero Pacnpenenenune yacos 1o
MPOMEKYTOUHOH aTTecTAUU yacos ceMecTpam
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YuyeOHble 3aHATHS

KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 61 61

Jlekmmonnoe 3ausartue (J13) 16 16

JlaboparopHo-npakTudeckoe 3austue (JII13) 36 36

Kosmoksuym (K) 9 9

CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 44 44

B T.4.:

Iloaroroska pedepara 12 12

IToaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 32 32

IIpoMe:xyTOUHASA aTTeCTAlMA:

KonrakTHas pa6oTa o0y4yarommuxcs B Xo1e npoMexyToyHoii artectanun (KPIIA), 3 3
B T.4.:
3aver (3)* 3 3
B yacax: OT/] = 108 108
0061]1351 TPYAOEMKOCTb JUCHUIINHBI KPO+CPO+KPITA+CPIIA
T
(OT) B 3aueTHbIX equnnnax: OTJI (B yacax): 36 3.00 3.00

* Bpems s mpoBeAeHHUS MPOMEXKYTOUYHOHM arTtectanuu B (opme 3ad4éTa BBIACISETCS B paMKax
KoHTakTHOU paboTsl ([IB3) [IpoBenenue npomexxyTouHoM aTTecTanuu B popMme 3a4€Ta OpraHu3yercs
B COOTBETCTBUU C PACHIHCAHUEM 3aHSITUH.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

8 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

Pa3nen 1. O6masi uMmmyHosorusi. CTpykrypa U GYHKIIMM HMMYHHO# cucTeMbl. BpokIeHHbBIH M a1aNTHBHBIA HMMYHHUTET.

1 |OIIK-3.1A41, Tema 1. Ctpykrypa u HyHKIHH Ompenenenne nMMyHHUTETa. IMMYHHTET Kak CIIoco0 3aIuThI
OIIK-3.113, HMMYHHOM CHCTEMBI. OpraHr3Ma OT JKHMBBIX TeJ U BEIllECTB, HECYIINX Ha ceOe MPU3HAKU
OIIK-4.1U11, reHeTHdeckn gyxepoaaoi napopmanuu (P.B. ITerpos). [lonsTue
OIIK-4.M2 , IIK- 0 BPOXJICHHOM (TIPUPOJHOM, €CTECTBEHHOM) M IPUOOPETCHHOM
9.nAal , IIK-9.1U 12 (amanTuBHOM) HMMyHHUTeTe. KileTouHbIe U ryMOpaibHbIE (DaKTOPHI

BPOXKICHHOT'O M IPUOOpeTeHHOro UMMyHHTeTa. OtnpeneneHue
KJIETOYHOTO U TYMOPAJIBHOTO HMMyHHTeTa. Criennaan3upoBaHHas
cucTeMa (MMMyHHas); OpraHbl ¥ TKaHH, BBIOIHSIOIINE
HMMyHHBIe QyHKIuH. [ToHsATHE 00 IMMYHOKOMITETEHTHBIX
KJIeTKaX (MMMYHOIIUTAX) U APYTHX KIETKaX UMMYHHOH CHCTEMBI.
[NonsTHEe 06 NMMYHHOH peaKIiH, XapaKTePUCTHKA 1 OCHOBHBIE
THIIBL: aHTUTEN000PAa30BaHUE HIIM I'yMOpPaJIbHAsE IMMYHHas
PpeaKIys, KIETOYHO-0II0CPEJOBaHHAsI HIMMYHHAsI PEaKIus,
HMMMYHHasl TOJIEPAHTHOCTh, UMMYHHasl TaMsITh. DTalbl UMMYHHOI
peakiun. [lepBudHast ¥ BropudHas IMMYHHAs peaKmusl.
Perynsauust uMMyHHOTO 0TBeTa. D(PEKTOPHBIE KOMIIOHEHTHI
TYMOPAJIBHOTO U KJIETOYHOT0 HMMyHHTeTa. [ToHsTHE 00
MMMYHHOH cucteme. MIMMyHHas cucreMa Kak COBOKYITHOCTh
OPTaHOB, TKAaHEH M KJICTOK, OCYIIECTBIITIONNX UMMYHHEIE 1
apyrue GpyHKIUM, BayKHBIC [T )KMU3HEACSATSIBHOCTH OpPraHu3Ma.
LlenTpanbHbIe (KOCTHBIH MO3T, THMYC, cyMKka Pabpunuyca) n
nepudepuueckue (TuMpaTHUeCKUe y3JIbl, CelIe3eHKa U APYTHe)
OpraHbl IMMYHHOH CHCTEMEI, CTPOSHHE, XapaKTepUucThKa. Pors
LEHTPAJIBHBIX OPraHOB B PA3BUTHUH U CEJIEKIUH JIMM(OLUTOB.
Ponp B IMMyHHUTETE CeNe3eHKH, TUM(PATHISCKHUX y3IIOB,
MHUHJIAINH, TeHepoBbIX OIIAIICK U IPYTHX TKaHeH
nieprdepruIeckoro oTea IMMYHHOH CHCTEMBI, HX
HMMyHOMOpPdoJIoruueckue ocooeHHOCTH. [ToHATHE 0 3BEHbSIX
HMMYHHOH CHCTEMBI, MX B3aUMOCBs3b. OCHOBHBIE KJICTOUHEIE
3JIEMEHThl IMMYHHON CUCTEMBI (HMMYHOKOMIIETEHTHBIE,
BCIIOMOTaTeNIbHEIE, MeIHaTOpHBIe KieTkn). CTBOIOBast
MIOJIMMIOTEHTHAS KJIeTKa, eHOTHI. JIMMpOUUT, KaK HEeHTpaJIbHas
KJIeTKa B IMMyHHOH cucteme. T-, B- u npyrue mumdonuTsl, nx
cybnonymnsauui. MoHOIMTapHO-MaKpodaraibHble KIETKH,
JCHAPUTHBIE KJIETKH, HEHTPOQHIIEL, TyYHBIE KIETKH, Y03HHO(IIIBI
U IpyTHe B UMMYHHBIX nporeccax. IToHsTre o mokosmuxcs u
aKTUBUPOBAHHBIX KJIETKAX HIMMYHHOH cucTeMbl. « HanBHBIE»
KJIETKH U KJIETKH MaMATHU, UX XapakTepucTuka. GeHoMeH
HMMYHHOH aMsTH, MEXaHI3MBI (opMupoBaHusL. [Ipomeccs
MUTPALUH U PEUPKYIALMU KIETOK MMMYHHON CUCTEMBI B
OpTaHM3Me, POJIb aAre3UBHBIX MOJIEKYJI, XeMOKHHOB U IPYTUX
MEIUaToOpOB. 3anporpaMMUpOBaHHast THOEIB (AroNTo3) KIETOK
HMMYHHOH CHCTEMBI, MEXaHU3MBI, (DaKTOPHI €€ CTUMYJIUPYIOIIUE 1
noaassitome. OTIMYME OT HEKPo3a. AKTHBAIMS KIETOK U
arronTo3. 3HaUCHHUE aIloNTo3a B PA3BUTHH U (HYHKINOHHPOBAHUH
KJIETOK MMMYHHOH cucTteMbl. CoBpeMeHHasl cXeMa IMMYHOII033a.
Poip MEKPOOKpPYKEHUS B Pa3BUTHU U (QYHKIIMOHHPOBAHUN
HMMMYHOKOMIETEHTHBIX KJIeTOK. DUIOreHe3 U OHTOTeHe3
HUMMYHHOI cucTeMbl. COBpeMEHHBIE METOABI BBIACICHUS
TUMGOLMTOB U APYTHX KIJIETOK U3 KPOBH, TUMQBI, TUM(OUIHBIX U
JPYTHX OpPraHOB SKCIEPUMEHTANBHBIX JKUBOTHBIX M YSJIOBEKa
MeTobl HISHTU(UKALMN MapKEPOB M perenTopoB. Kierounas
COpTHPOBKA. MeTo MPOTOYHOH IUTO(IYOPOMETPHN.
PozerkooOpaszoBanue. MeTo bl KyIbTHBHPOBAHHUS JINM(OLUTOB.
Bractrpanchopmanus TMMQONNTOB, TOCTAHOBKA PEAKIIHH.
CMelraHHast KyJIbTypa JTUM(OLUTOB, IPUHIIUIT TOCTAHOBKH.
Knerounsie muanu B MMyHosIoruu. Teopuu HMMyHHTETA.
Hcropuueckue acnekTsl. Pob 0TEUECTBEHHBIX YUEHBIX.
Knerounas teopus ummynurera M.J1. Meunukosa. Teopus
"6okoBbIx Hemnei" I1. Opnuxa. MHCTpYKTUBHBIE U CENEKLIMOHHbBIE
TeopuH aHTHTeNno00pa3oBanus. CenekiponHas Teopus H. Epre.
KnonaneHo-cenexkuuonHas Teopus M. beprera, 3HaueHue s
pa3BuUTHI IMMyHOJIOTHH. KOHIENIust IMMYHHOTO Haa3opa
(«cBoe» u «HecBoe). Teopus nauorunuueckoit cetn H. Epne.
Konnenmus nmmyHonornaecknx moouneit (P.B. ITerpos).
CoBpeMeHHOe pa3BUTHE UMMYHOJIOTH4ecKui uaeit. UmmyHHas
TosnepanTHOCTh. Onpenenenue. Mcropus otkpertust. LlenrpansHas
u nenudenrueckas TOJENAHTHOCTL. MHIVKIIMS TONEDAHTHOCTH B




Ne m
/i

Mudp
KOMIICTCHIIMH

HaumeHnoBaHue pa3aesia, TeMbl
JUCHUILUIMHBI

Copep:xanue pa3eia 4 TeMbl B JTHAAKTHYECKHX eTUHULIAX

HEOHATAaJIbHOM U B3POCIIOM NEPHOAX JKH3HU. ATAITHBHBII
MIepHOJT B MHAYKIHMHU ToIepaHTHOCTH. OCOOCHHOCTH MHIYKIIMU
TOJIEPAaHTHOCTH, 3HaUCHHE 036l aHTUreHa. HIyKInsa
TOJICPAHTHOCTH KJIeTKaMU. MexaHu3Mbl (pOpMUPOBaHHS
TOJIEPAaHTHOCTH K «cBoeMy». [loHsATHE 00 aHeprum, Aenenud,
cympeccuu, urHopupoBanun. Ponpb T- u B-numdornuros,
TeHETHYECKNX (paKTOPOB B Pa3BUTHU TOJIEPAHTHOCTH.
UmmyHocynpeccus. JIekapCcTBeHHO-MHAYIUPOBAHHAS
ToJepaHTHOCT. OpabHas TONEPAHTHOCTh. AHTHT€HBIL.
OmnpeneneHue 1 XapakTepUCTHKA BEILECTBA KaK aHTUI'€HA.
XuMudeckas IpupoJa aHTUreHa. [IoHsATHe TyKepoaHOCTH,
AQHTUTCHHOCTH, IMMYHOTEHHOCTH, CIIEU()UIHOCTH aHTUTCHA.
XapaKTepHCTHKa MOJIEKYJI C aHTHT€HHBIMH CBOiicTBaMu (Oenku,
TIOJIMCAXapUIBL, JIUIIONONINCAXaPUIBI  APYTUE). AHTUTCHHAS
JeTepMUHAHTa (3MUTOII), CTPYKTYypa, poib B (GOPMUPOBAHUI
crierin(pUYHOCTH aHTUTeHa. BUIbI aHTUTeHHOHN creu(uIHOCTH.
AyrtoanTturensl. OCHOBHBIE TPYTIITBI aHTUT€HOB (IIPHPOAHEIE,
CHHTETHYECKHE U Ap.). AHTHI'€HBI KaK OMOJIOTHYEeCKHe MapKepbI
KJIETOK M TKaHe# opraHms3Ma. J{uddepeHpoBoIHbe aHTUTCHBL.
Knactepsr nuddepennupoku (CD cuctema). ATbIOBaHTHI,
MIPUPOJIA, XapaKTEPUCTHKA. | aTeHbI. AJIepreHsl.
TuMyc3aBHCHMBIC U TUMYCHE3aBUCUMbIC aHTUTeHBI. [1yTn
MIOCTYIUICHHS] aHTUTE€HA B OpraHn3M. [IpHHINIBI OTydeHUS U
OYHCTKH aHTHI'eHOB. VIckyccTBeHHbIe aHTHIeHbI. T-uMboruT.
Ompenenenne, XapaKTePUCTHKA, MAPKEPBI M PELIEIITOPEI,
pactnpeneneHue B opranusme. TuMyc — LieHTpalbHbIM OpraH B
pasButan T-muMdonnToB, cTpoeHe Pork B IMMyHHOH crcTeMe.
OnroreHes u ¢unorexes Tumyca. OCHOBHBIE CTaJIMU Pa3BUTHS T-
JTUMQOIUTOB B TUMYCE, 3HAUEHHE CTPOMATBHBIX 3JIEMEHTOB,
JCHAPUTHBIX KJIETOK, anuTenusi, Tener ['accans. [lozutusHas n
HeraTUBHAs ceneknust T-kineTok B Tumyce. Pombs T-kieTodHoro u
JPYTUX PELENITOPOB, MOJIEKYJI IJIaBHOTO KOMILIEKCa
rucrocoBmectuMocTH (I'KI'C) B 5TOM mporiecce. DHIOKpUHHAS
(GyHKIHUSA TUMYCa, TyMOPaJIbHbIEe TAMHYECKUE (haKTOPbL. AIIONTO3
TUMOLUTOB. Murpanus u pacceneHue T-TuM¢OIHUTOB B
oprann3me. TUMyC3aBHCHMBIC U TUMYCHE3aBUCHMBIC 30HBI B
nepudepuuecknx opraHax UMMYHHOH cucTeMbl. TuMaKTOMHS,
0ECTUMYCHBIE KHUBOTHBIE. DKCIIEPUMEHTAIBHbBIC MOJIENH Ae(eKTa
T-mmmonnmtos. [Torsrue o cyononymsmusax T-mumdornuros: CD4
T-xennepst, CD8 T-uuTOTOKCHYECKHE, PETYJIATOPHBIC U Ipyrue T-
knetkn. Passurue CD4 u CD§ cy6nomyssinumit T-muMdonnTos B
tumyce. [locrTumudeckuii stan passutus T-TuMOIUTOB.
I'ereporennocts T-mMMGOIHUTOB, pacTIpeneNeHne B OpraHu3Me.
Oco6enHocTr T-TUMQOIUTOB CIU3UCTHIX 000IOUCK.
Brernmunaeckoe paszsutue T-muMdoruros. GeHoTHIgecKHe U
(byHKUMOHaIBHBIE cBOMcTBa cyononysiiuit CD4 u CD8 T-
mumdornuros. Pazsurue Thl u Th2 CD4 T-kneTok, poib
QHTHUTCHA, IIUTOKMHOB, ME)KKJIETOUHBIX B3aUMOOTHOIICHHUH.
Xapaxkrepuctuka ThO, Thl, Th2, Th3, Trl knerok. B-mumdonut.
Omnpenenenue, XapakTepUCTHKa, MapKephl U PELENTOPHL,
pacnpernenenue B oprannzMe. OCHOBHBIE CTauU pa3BUTHS B-
muMGoIHTOB. XapaKTepHCTHKa Mpe-B-kineTok, paHHUX B-kieTok n
JIPYTHX KIETOK B-mmMpormrapHOro psiia, CMeHa IIOBEPXHOCTHBIX
MapkepoB. Pojib kocTHOTO Mo3ra, cymku Oabpuiiyca nTHi,
nieiiepoBeIx Oisimiek. ['ereporeHrocts B-miMponuTos (B1 u B2
kietky). CD5 B-nmum§ouunTsl, nporcxoxaeHue, ux poib B
HMMYHHBIX peakusx. Poms B-kieToqnoro u Apyrux penenTopos
B Pa3BUTHU U QYHKIMOHHPOBAaHUU B-KkieTok.
AnTHreHnpecTaBIsIomas GyHKnust B-xinerok. [lepexmouenne
KJIACCOB HMMYHOTJIOOYJIMHOB B IPOLiecCe UMMYHHOTO OTBETA.
MexaHI3MBI pOPMHUPOBAHUS pa3HO0Opasus B-mmMpormTos.
3apobleBbIe [IEHTPHI, CTPOCHHE, 3HAaUCHUEe B IMMYHHOM OTBETE.
Ponp nuroxuHOB B iponudepanuu u quddepennuposke B-
nmuMboruToB. [TnazmaTudeckas KieTka, XapakTepUCTHKA.
BrocunTes anturen. Metoxs! naeHTHGUKAN B-KkiteTok 1 ux
npoaykToB. EcrectBennsle kuiiepsl (NK kietku). Onpenenenue,
XapaKTepPHCTHKA, MAPKEPHI U PEIENITOPHI, PaCIpeeiIeHHe B
opranusme. [Ipoucxoxnenue NK ki1eTok, OCHOBHBIE 3Tallbl
pa3sutusg NK B KOCTHOM MO3Ty, Ha epu(epHH, poiib IUTOKHHOB
(unTepdeponsl, uaTepnelikunbl). Penentopsr NK kietok.
XapaKTepHCTHKa HHTHOUPYIOIIETO W aKTUBHPYIOMIETO PELENTOPOB
NK kierok. Peryssnust ¢pyHKunoHaabHbIX cBOMCTB NK KieTok.
Mertons oripenieTieHUs gucia U pyHKIHOHAIbHOU akTuBHOCTH NK
kieTok. MoHonuTapHo — MakpodaransHele kietku. OnpezneneHue,
XapaKTepHCTHKA, MapKephl U perenTopsl. Poiab B IMMyHHBIX
nporeccax. Pa3zBuTre MOHOIIUTOB (KOCTHOMO3IOBOM 3Tarl,
ITUDKVIIMDVIONIHE MOHOITMTEL. TKAHEBOW 3Tarm MOHOHVKIIEANHBIX
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¢arormroB). COBpeMEHHBIE METO/IbI BEIAEIICHHIS MOHOLIUTOB.
Pa3Hoo0Opasue HyHKIMOHABHBIX CBOMCTB Makpogaros:
(harormTo3, nepepaboTKa U NpeCTaBICHHE aHTATCHA,
CEKpeTOpHasl, IUTOTOKCUYECKas U Ipyrue (GpyHKIHH.
JlbIXaTenbHbIN B3pBIB (DaroToB, MEXaHU3MbI TeHEPAIHN
aKTUBHBIX GopM Kuciopoaa u okcuna azota (NO). 3HaueHue
HAJ1®-H okcunaser, NO cuHTa3sl. MeTO XeMHUITIOMUHECTICHITHH.
[{utoknHBI (MOHOKHHBI), BEIpaOaThIBaEMbIe MOHOLIUTAPHO-
Makpo(araabHbIMH KI€TKaMH. MeTo/bI MOTydeHUs] MOHOIIUTOB 1
Makpo(aroB y SKCIEPUMEHTAIBHBIX XKMBOTHBIX U Y YEJIOBEKa.
JennputHsle kiaeTku. OnpeneneHne, XapaKTepICTHKA, PEHENTOPHI
U MapKepkl, paclipe/iesieHue B opranusme. Pa3purue 1eHAPUTHBIX
kietok. Hespernsle u 3pensie neaaputHeie kneTku. [lepepaboTka u
npezcraBieHre aHTureHa. OcoO€HHOCTH JICHIPUTHBIX KJIETOK
Ppa3nHYHON JIoKanu3anuy (kiaeTk Jlanrepranca, CIM3UCTBIX U
npyrue). PouKyIspHble JeHAPUTHBIC KIETKH. PenienTopsl U
MapKepsl KJIETOK HIMMYHHOHI cucTteMsl. OnpeesieHue.
AnTturencrnenuduueckue U apyrue penentopst T- u B-
TUMGOIUTOB, PU3UKO-XUMHIECKas CTPYKTypa, METOIBI
unentudukanuy. [Tonsatre o T-KI€TOYHOM peLenTOPHOM
KOMILIEKCe, CTpoeHue, pasHooOpasue. Ctpoerne CD3
cyowsequuunsl. CD4 u CD8 Monexysibl, poib B GyHKImu T-
kietok. [TonsTie o B-kieTo4HOM perenTopHOM KOMILIEKCE,
CTpPOCHUE, 3HAUCHUE B Pa3BUTHU M (QYHKIMOHUPOBAHUU B-KieTok.
Penenrops! Fc pparmenta nMMyHOTT00y/IMHA, KOMILIEMEHTA,
XapaKTepUCTHKA, CTPOCHUE, F€TEPOreHHOCTD,
PpacIpoCTpaHeHHOCTh. 3HAUYCHHE B IMMYHHBIX PEaKIHX.
AJNre3uBHbIC MOJICKYJIBI, KIIACCH(HUKAIHS, XapaKTePUCTHKA
HHTETPUHOB, CEIIEKTHHOB, MOJIEKYJT IMMYHOTI00YIHHOBOTO
cylnepceMeicTBa U APYruX. 3HaueHHe B pa3BUTUH, MUTPALIUH,
B3aUMOJICHCTBUH KIETOK IMMYHHOI cHCTeMBbI. Penientopsr apyrux
MMMYHOJIOTUYECKH BaXXHBIX MOJIEKYJI. OCHOBBI IMMYHOI'€HETHKH.
Ompenenenre IMMYHOT€HETHKH, HCTOPHS Bompoca. THOpenHbIe
JKMBOTHBIE B UMMYHOJI0TUH. D deKTsl nHOpuauHTa. JInHnN
KHUBOTHBIX, XapakTepuctuka. Konrennsie muann. Tpanchexnus
TCHOB U TOMoJIorHuHast pekombunarust (3ddext knockout) B
nmmyHostoruu. ['enernka I'KI'C. TlorsATHE 0 T€HAX M aHTUTEHAX
THCTOCOBMECTUMOCTH (T€HOTHII, aJUIeIIb, TAaIIOTHI, (eHoTH). H-
2 KOMIUIEKC THCTOCOBMECTHMOCTH MBIIISH, OpraHu3aIus (TeHbI
xnaccos I, I, ITIT). HLA cucrema uenoBeka, opraHu3arus.
XapakTep HacIeJOBaHUs, ceMeHHbIH aHamn3. OcoOeHHOCTH
pacnpenenenre HLA aHTUT€HOB B pa3iiMyHBIX STHUUECKUX
rpymmax. Posrs TKI'C B ME@XKIIETOYHBIX B3aUMOJICHCTBHSAX,
HMMYHOIIATOJIOTHH (CBSI3b ¢ OONE3HSIMU, TPAHCIUIAHTAIIMOHHbIS
peaxuun). CoBpeMeHHBIe MeTOIBI UaeHTUUKanuud HLA amneneit
U aHTUT€HOB METOJAMU IeHOTUIIUPOBAHUS (IIONIUMepa3Has LieTHas
PEaKITHs, OTpeaeIeHre MOTUMOP(HH3MA [UTHHHBI
PECTPUKIMOHHOTO (pparMeHTa U Apyrue) 1 GeHOTUITUPOBAHUS
(ceponormueckoe Tunmposanue). brnomornueckoe 3Hauenne HLA
cucTeMbl. ['eHeTH4ecKuii KOHTPOJIb IMMYHHOTO OTBETA.
I'eHeTHyeckue aceKTH AaHTUTETIOTCHEe3a. XapaKTep HaCIeI0BaHHs
CHJIBI IMMYHHOT'O OTBeTa. ['eHbl HIMMYHHOTO OTBeTa. [ eHeTuka
HMMYHOTTI00yTHHOB. OpraHu3aIys TeéH0B IMMYHOTI00yIHHOB
TSDKEIIBIX U JICTKHUX Iierieit, BapuabenbHbie (V-D-J) 1 KOHCTaHTHBIC
(C) rensl. [lonsaTHE 0 TeHAX 3apobIIeBOH TUHIH (germ line), nx
poib B GOPMUPOBAHUY BPOXKICHHOTO U TPUOOPETEHHOTO
HMMyHHUTeTa. MeXaHU3MBI (JOPMHUPOBAHKS Pa3HOOOPA3Usl aHTUTEIL.
Ponbe comatnueckux MyTaiuii. AjiesnsHoe UCKIoueHue. ['eneTrka
T-knerounoro pernentopa. OpraHu3anuy TeHOB MOTUIEHTHAHBII
neneit T-knerounoro penenropa. OcoOeHHOCTH (pOPMHUPOBAHHS
pazHoobpaszus T-knerounoro penentopa. CoBpeMEHHBIE METOIBI
UIeHTUMHKAIINY ATUX TEHOB U UX IIDONVKTOB.

Pa3nen 2. UMMyHHBII 0TBeT. MeXaHM3MbI Pa3BHTHS M PEryJIsIIIHN.

OIK-3.1/1 ,
OINK-3.1]13 ,
OITK-4. W11 ,
OITK-4.1/12 , TIK-
9.M11 , TIK-9.1/12

Tema 1. AnanTHBHBIM UIMMYHHBIN
OTBET.

MesKKIeTOYHbIE B3aUMOACHCTBYSA B IMMYHHOH CUCTEME.
Ompenenenne GeHOMEHa MEXXKIETOYHBIX B3aNMOACHCTBHIA.
TpexkieTouHas cxema B3auMOJEHCTBUA KIETOK. Poib penentopos
BO B3aMMO/ICHCTBUH aHTHT €HIIPEICTAaBIAIOMNX, T- 1 B-kierok.
CoBpeMeHHbIE MTpeCcTaBIeHH 00 OCHOBHBIX MpOoIeccax
(YHKIMOHHPOBAHUSI IMMYHOKOMIIETEHTHBIX KIIETOK:
pacno3HaBaHHe, aKTUBALMA, poirepanus, 1udppepeHIupOBKa,
perymsmus. [TepepaboTka, TpaHCIIOPTHPOBKA M IIPEICTaBICHUE
AHTHUTEeHA CTEIHaNIU3UPOBAaHHBIMU aHTUT €HIIPEACTABIAIOIUMU
KJIETKaMU IMMYHHO CHCTEMBI, X XapaKTepHCTHKA (IECHIPUTHBIE
KJIETKH, MOHOLIMTapHO-MaKpodaraipHble, B-mumpounTsl, [pyrue
KJIeTKH). BHyTpHKIeToYHas nepepaboTka SHIOTEHHBIX U
SK30TE€HHBIX AaHTUTEHOB. OB henMeHTOB MexaHn3Mbl
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oOpasoBanus KoMIutekca nentua-monekyna ['KI'C.
Pacno3naBanue anturena T- u B-mumdonuramu. deHomexn
JBOITHOTO PacHoO3HABAHMUS, XapaKTEPUCTUKA, 3HAUCHHE B
HUMMYyHOJIOTHH. PoJb KOpelenTopHbIX MoJiekys. OcoGeHHOCTH
pacnozHaBaHus aHTHTeHA B-mumdonnTamu. [Tonstne 06
aKTHBALMK KJIETOK UMMYHHOI cucteMbl. OCOOEHHOCTH aKTHBAIMU
MOHOHYKJICapHBIX (harorutoB, T- u B-mumdonuTos. IIpupona
AKTUBUPYIOIMX CUTHAIOB, MEXaHU3MBbI UX TPAHCIYKIIHH.
IMpomu¢eparuBHas ciocoOHOCTF HUMMYHOKOMIIETCHTHBIX KIIETOK,
3HAUCHUE PACTBOPHUMBIX (PAaKTOPOB pocTa U AU HEepeHIUPOBKH.
[Tyt auddepeHnnpoBKY KIETOK IMMYHHON CHCTEMBIL.
JuddepeHunpoBoyHbIe MapKephl. XapaKTepHCTHKa d(PPEKTOPHBIX
KJIIETOK IMMYHHOH CHCTeMBI. POJIb IIUTOKMHOB Ha Pa3INIHBIX
JTanax pa3BUTHS U QyHKIIMOHUPOBAHUS HMMYHOKOMIIETCHTHBIX
KJeToK. Perymsinust nMMyHHOTO 0TBeTa. COBpEMEHHBIE
MIpEe/ICTaBIeHNs] 00 IMMYHOPETYJITOPHBIX Kietkax (T-, B-
TUMQOIUTHI, MOHOIIUTAPHO-MaKpodaransHbIe U APyTHE).
MexaHU3Mbl UMMYHOPETYJISTOPHON aKTUBHOCTH T-xemnmnepon
(CD4 kietkn). 3nauenne T-xenmepoB TUIOB 1 U 2, UX IUTOKHHOB.
BiaumoneiictBue T-xennepos ¢ B-mumdonuramu, Makpogaramu.
PerynsropHast akTHBHOCTb TUM(OIUTOB C CYIIPECCOPHON
¢ynkuuei. CoBpeMeHHBIE METOIbI OLICHKU CHOCOOHOCTH
HMMMYHOKOMIIETCHTHBIX KJIETOK K PaCIIO3HABAaHUIO, aKTUBALIUH,
nponudepannn, uddepeHIPOBKe, perysaui. [ OpMOHBI 1
MeINaTopsl IMMYHHOHU cucteMsl. [lonsTue, obmas
XapaKkTepUCTHKA, 3HAUCHUE JUI1 UMMYHHON CHCTEMBI.
Hcropudeckue actekTsl. IMMyHONIOTHYIECKH aKTHBHBIE (haKTOPHI
THMYca (TOPMOHBI): THMO3UH, THUMHYECKHI T'yMOpPaJbHbIH (GakTop
THMYyca U JpyTrHe, KiacCu(uKaIuys, XapakTepUCTHKa, BEISBICHHUE.
3HaueHUE B Pa3BUTHU U (QYHKIMOHUPOBAHUHU KJIETOK UMMYHHOM
cucreMsl. Bo3pactabie ocobennocTr. IMMyHOperyIsTopHbIe
MeNTHIB! THMYca (TaKTHBUH, THMAIUH U 1pyrue). [lentuapt
KOCTHOTO MO3Ta (MHEIIOTIENTHIB] ), KIIACCH()UKAIIHS,
XapaKTEepPUCTHKA, TIOJIyYCHHUE, MEXaHU3MbI JCHCTBUS Ha KIETKU
HMMYHHOH cucTtemsl. Llutokunsl. [IoHsATHE O CHCTEME IINTOKIMHOB
(unTokMHOBas ceTh). [Ipuposaa KIeToK MpoLyLleHTOB LIUTOKHHOB,
MHUIIEHeH, perenTopos, vHru6uTopos. Kiaccudurkanms
HMMYHOIIUTOKHHOB, XapaKTEPUCTHKA OTISIbHBIX IPYIII
IUTOKWHOB (MHTEPICHKUHEI, HHTEP(EPOHHI,
KOJIOHHECTUMYJIHPYIOIHe (pakTophl, GakTopsl HEKPO3a OMyXOJIeH,
XEMOKHUHEBI, pOCTOBEIE (haKkTOpPHI U Apyrue). MaTepnelikunst 1-18.
XapaKTEPUCTHKH, KIETKHU IIPOAYLIEHTbI, MEXaHU3MbI AEHCTBHUS.
Poie mHTEpIIEHKIHOB B UMMYHHBIX TIporieccax. MaTepdepons! 1-3
KJIaCCOB, KJIETKHU NPOAYLIEHTHI, MEXaHU3MBbI AeHCTBUA. 3HaYCHUE
nHTEpEepOHa-TaMMa B IMMYHOPETYJISIIN.
Kononuectumynupyronye GpakTopsl, XapaKTePUCTHKH, KIETKH
MIPOAYIEHTHI, MEXaHU3MBI JeHCTBUSL. 3HAUCHHE B PETyIISIIIH
Pa3IUYHBIX 3BEHbEB reMoron3a. @akTopsl HEKpO3a OIyX0JIH,
KJIIETKHU MPOIYIEHTHI, (PU3NKO-XHMIUECKUE CBOMCTBA. 3HAUCHNUE B
anionrose. UMMyHOperyisTopHoe 1 IUTOTOKCHUECKOE
(omyxonenuTndeckoe) nercTBre. XeMOKHHBI, KITaCCH(HUKAIHS,
KJICTKH IPOJYLIECHThl, MEXaHU3MBI JIeiicTBUS. 3HaUeHNE B
MUTPannH KIETOK HIMMYHHOH CHCTEMBI, IPOTHBOBHPYCHOM
3amurte. Xemoknubl 1 BUY nudunuposanue. [[pyriue HUTOKUHBI
(TparchopMupyromue HaKTopsl pOCTa, TPOMOOLIUTAPHEIE
(axTopbl, GakTop, aKTUBUPYIOLIHI TPOMOOLUTEI ¥ APYTHE),
XapaKTepPHCTHKA, KIETKH IPOAYLEHTHI, 3HAaYCHUE B UMMYHHOIT
cucteme. CoBpeMeHHBIE ITPEACTaBIeHHs 0 (akTope,
WHTHOUpYIOIEM MUTpanuio Makpodaros (MUD), ero cBoiicTBa
KaK [IMTOKMHA, TOPMOHA, (hepMeHTa. PelienTophl IUTOKHUHOB,
KIIacCU(UKAIHA, CTPYKTypa. MexaHn3MBbl B3aUMOJICHCTBHS C
nuTOKuHaMu. PacTBopumsble perentopsl. CUHEPIU3M U
AQHTarOHW3M B IEHCTBHM NUTOKUHOB. L[uTOKMHEI
MIPOBOCHAIUTENBHON 1 IPOTHBOBOCTIAIUTENBHOM IPUPOABL.
3nagenne nUToKUHOB Thl 1 Th2 THIIOB B perynsuu KIETOYHOTO
U TYMOPAJIbHOT'O UIMMYHHOT'O OTBeTa. PerynsTopHble IUTOKUHBI BO
B3aUMOeHCTBIH uMponuT-Makpodar, TMMPOIHUT-TyIHAS
KJIETKa, 303UHO(M. J[eficTBHEe HIMMYHOIIMTOKUHOB Ha
HeTMMGpOUTHbIE KICTKH. L[UTOKHHBI B M@XKCHCTEMHBIX CBSI3SX.
CucreMHoe felicTBie HHTepIeHKuHa | U IpyTruX UTOKUHOB.
CoBpeMeHHbIE METOABI TTOTYyIEHHsI, OUYHCTKH M OLCHKU JICUCTBUS
MMMYHOLIUTOKHHOB y YeJIOBEKa U AKCIIEPUMEHTAJIbHBIX
KMBOTHBIX. BBIsSBIICHNE IUTOKHHCHHTE3UPYIOMINX KICTOK.
Anrurena. [Tonsrue 06 anturenax. CrnenudpuaHOCT U
TeTeporeHHOCTh aHTHTelN. IMMyHOTI00Y TMHOBAs TpHpOIa
aHTuTen. CxeMa CTpOeHUS MOJIEKYJIbl IMMYHOIJIOOYJIMHA, JIeTKHe
W TsDKEITbIe TIeli. BanrabenbHble W KOHCTAHTHBIE (hnarMeHThI.
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JlomeHsl, pparMeHTHl. PernoHsl, onpenensronme
komIieMeHTapHocTh anTuTen (CDR). AKTUBHBIHN LieHTD,
MEXaHU3MbI B3aHMOJICHCTBYS C AaHTUTCHHOH IeTepMUHAHTON
(snuronom). Kitacchl ¥ moAKIacchl UMMYHOIII00YIMHOB: IgM,
IgD, 1gG (1-4), IgA (1-2), IgE. OcobennocTr cTpOCHHS,
(yHKIMOHANBHOE 3HAUSHUE Ka)XKIOT0 KJIacca HMMYHOTTIOOYTHHOB.
W3zorun. Amnorun. anoTHn-aHTHHIHOTUIINIECKOE
B3aumozelictaue. CekpeTopHsle IgA aHTHTeNa, CTpOECHUE, POJIb B
HMMYyHHOM oTBeTe. IMMyHHBIE (heHOMEHBI, OCHOBAaHHEIE Ha
B3aUMOJEHCTBUU aHTUTCH-aHTUTEJIO: arrIF0THHALIUS,
MIPeIUIHUTALHS, JIN3HC, HeUTpaIu3ariysi, OTICOHU3AIHS U ApyTHE.
HmMmyHHBIE KOMIUIEKCHL. B3auMoneiicTBue aHTuTena ©
KOMIUTeMeHTOM. LluToTokcudaeckoe nelicTBIe aHTHTEI.
CoBpeMeHHbIC aHATUTUYECKUE METO/Ibl, OCHOBAaHHbIE Ha
HCTIONBb30BAHUH aHTHTET (MIMMYHO(EPMEHTHBIHN, PaAnONMMYHHBIN
aHaJN3bl, IMMYHOOJIOTTHHT, IMMYHOTHCTOXUMUSL,
HMMYHO()EHOTHUIINPOBAHNE, IMMYHOUHITE ¥ APYTHUE), IPUHITAIIBI
MMOCTAHOBKH, 00JIaCTH pUMEHeHUs. MIMMyHO3IeKTpodopes,
MIPUHIMI METOo/1a, 00IacT npuMeHeHus1, OnpeneneHne
KOHILICHTpAlU{ UIMMYHOTJIOOYJIMHOB METOJIOM PaJnaabHON
nMMyHOIH (G GY3un. AHTUTENOreHe3. JJMHaMHKa BEIPaOOTKH
AHTUTEJ IPU UMMYHHOM OTBETE 110 IEPBUYHOMY U BTOPUUYHOMY
tuiy. Knerounsie ocHOBBI aHTHTENOreHe3a. [Iprpona KIeTok,
CHHTE3UPYIOLINX U CEKPETUPYIOIUX aHTUTENa. MeXaHU3Mbl
OnoCHHTE3a aHTUTET. MeTO b BEIIBICHHS aHTHTEI000Pa3yIOINX
KJICTOK: METOJI JJOKJILHOT'O FeMOJIn3a B arape, npsiMoil u
HETIPSIMOH MeTOJ] UMMYHO(MTIOOPECIIEHINH, IMMYHO()EPMEHTHBIN
cnot aHanu3 (ELISPOT) u npyrue. MoHOK/IOHAIbHBIE aHTUTENA,
nucropus oTKpeITHs. Onpenenenne, XapaKTepUCTHKA, TPUHIIUITEI
TIOJTYYEeHUsI U TECTUPOBaHUs TnOpuaoM. O6IacTH IpUMEHEHHUs
MOHOKJIOHAJIBHBIX aHTUTEIN. AHTUTENIFHBIE KOHCTPYKTHI:
XMMEpHBIE aHTUTENA, «IyMaHU3UPOBAaHHbIE» U APYTHE aHTHUTENA,
o6nactu npuMeneHus. iMMyHoTokcuubl. Katanutnaeckas
(byHKuus aHTUTEN (a03UMBI). AHTUTENA KaK TPAHCTIOPTHBIE
MoeKyibl. Kitlerounas uToToKkCHIHOCT. [ToHATHE 0 KIeTOdHOit
IUTOTOKCHYHOCTH. [{uToTokcnueckue CD8 T-mumdporuTsr,
€CTECTBEHHbIE KIJUIEPHI, MyTH TH(HEpeHITMPOBKH.
XapakTepucTuKa KJIeTOK MulIeHeH. [Ipupoaa pacnozHaromux
peuentopoB. MexaHu3MbI HOBPEXACHHS KJICTOK MHIICHEH.
IepdopuHOBEIE U anONTOreHHbIE MyTH LIUTONIN3A. Perymsuuns
KJIIETOYHON OUTOTOKCHIHOCTH. L{UTOKMHBI B aKTHBALUH KHUJLUICPOB
(TMM(OKUHAKTHBUPOBAHHBIE KUILIEPBI, TUMQOIHTEI,
HHQUIBTPHUPYIONIHE OIyX0MIb U ApyTHe). Pois muMdoTokcHHa,
(axTopa HEKpO3a OIYXOJIH B MMOBPEKICHUH KICTOK MHUIICHEH.
AHTHTE03aBUCHMAs KJICTOYHAS {ITOTOKCHYHOCTD, MEXaHU3MBI,
poib aHTUTEN. MeTOIbl OLIEHKH KJIETOYHOH LIUTOTOKCUYHOCTH.
Mertox TIMHTHPYIONMX pa3BeneHuil. OnpeneneHne KOInIecTBa
nuToTokcndeckux T-muMbornToB.

Pa3nen 3. OCHOBBI KIMHAYECKO MMMYHOJIOTHH.

OIK-3.U/1 ,
OINK-3.1]13 ,
OITK-4. W11 ,
OITK-4.1/12 , TIK-
9.M11 , TIK-9.1/12

Tema 1. OuieHKa UMMYHHOH CHCTEMBbI
YeJIoBeKa.

OcHoBHbIe TOHATHA. OnpeeneHne KIMHIUECKOH HIMMYHOJIOTHH,
npeaMer, 3agaun. Mcropuueckue acnekTsl. CBA3b KIMHUYECKON
HMMYHOJIOTHH C APYTUMHU MEAULUHCKUMU JTUCIUIUTNHAMH.
Opranu3anuy Ciryk0bI KITMHHYECKOH IMMYHOJIOTUH 1
ajuleproyoruu B crpane. Knnaudeckas IMMyHOIOTHYeCKast
nabopaTopust. CriennaabHOCTD «BPad aJUICProIoTr-MMMYHOIIOT.
OueHka IMMYHHOTO cTatyca. [loHsTHe 00 IMMYHHOM CTaTyce.
Iloka3aHus K olleHKEe IMMYHHOTI'O cTaryca. IMMyHoI0rn4eckuil
aHamHe3. COBpeMEHHbIE TIPHHIIUIIBI OLIEHKH HIMMYHHOTO CTaTyca
yesnoBeka (TecTsl 1 u 2 ypoBHeit). [larorenernueckuii npuHIMI
OLIEHKM MMMYHHOH CHCTEMBI: paclO3HABAaHUE, aKTUBALHS,
nponugepanyst, tuddepeHIpoBKa, PETyIIAIHs, aloITo3.
HmmMyHorpaMma. DKcIpecc-MeToAbI IEPBUYHOTO UIMMYHHOTO
obcnenoBanus. KoxxHble TecThl. JJMarHoCTHYeCKHe METO b,
OCHOBaHHBIE HA MOHOKJIOHAJBHBIX aHTUTENAX. | eHHbIe METOABI
JUarHOCTUKY. [lomy sImuoHEbBIe 0COOCHHOCTH HMMYHHOTO
cTaryca, BIusHUE (paKTOpOB BHEIIHEN CPebl, TPOU3BOCTBEHHBIX
BpeHOCTEe. IMMYHOMOHHUTOPHHT.

OIK-3.1/1 ,
OIIK-3.1]13,
OTIK-4 M1 ,
OIIK-4.WJ12 , TIK-
9.1/11 , TIK-9.1]12

Tema 2. Bone3Hu UMMYHHOH cucTeMbl
(MMMYHOTIATOJIOT ).

Bone3nn nMMyHHOIT crcteMsl (MMMyHonatonorus). [lorstue 06
HMMMYHHBIX OOJI€3HSX, IPHHIHITBI KIAaCCH()UKAIIIN:
HMMYHOJIe(DUIUTEL, Ay TONMMYHHbIE U aJUISPTUUeCKUe
paccrpoiicTBa, HH(YEKINI HMMYHHOH CHCTEMBI, OITyXOJIH
MMMYHHOI cuctembl. bosle3HN HMMYHHBIX KOMILIEKCOB.
Konkpetnsie GpopMbl 3THX UMMyHOIIaTOI0THH. OCHOBHBIE
MeXaHU3MbI (POPMHUPOBAHUSI IMMYHOIIATONOTHHY. [IpHHIHITEL
TTOCTAHOBKH MMMVHOJIOTHUECKOTO nuarHo3a. Oco0eHHOCTH
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obcnenoBaHus OOIBHBIX ¢ UMMyHoOMaTogoruelt. OCHOBHEIE
KJIMHIYECKUE TPOSBIICHNUS IIPU UMMYHONATOJI0ruu. FIMMyHHbIE
HapyIICHHUS B IIATOT€He3e pa3HOOOPa3HbBIX 3a00JICBaHIH YeTIOBeKa.
OKcnepuMeHTaIbHbIE MOJEIH UMMYHOMATOJIOT HH.
NmmyHonedunutHbie 3a00neBanus. OnpeneneHue,
knaccudukanus. Poms otedectBeHHbIX yueHbIX (P.B. Iletpos, 1O.
M. JlomyxuH) B CO3MaHUN KJIACCH(DUKAIUT IMMYHOAS()UIUTOB.
SnuaeMuonorusi *UMMyHoaeUIUTOB. [ToOHATHE O MEPBUYHBIX U
BTOPHYHBIX (MIPHOOPETEHHBIX) MMMYyHOIEPUIUTAX. MeXaHU3MBI
pa3BUTHS, JUaTHOCTHKA HA KIIETOYHOM, MOJIEKYJISIPHOM U T€HHOM
ypoBHsx. Kitmanko-mabopaTopHble KpUTEPHH IMMYHOAS()HITITOB.
I'eHeTHKa IMMYHOIC(HUIIUTOB, OCOOCHHOCTH HACIICAOBAHUS, X~
creruieHHbIe (opMbl. VIMMyHOIE(DHIUTE TeHETHIECKOTO
MIPOUCXOXKCHUS (TIepBUYHEIE), KJIacCH(UKaLUs, OCHOBHBIE
¢dhopmbl. UMMyHOIEDUIUATHI IO aHTHTEI000Pa30BaHHIO,
KOMOHMHHPOBAHHBIE, 110 (aroluTo3y, 0 KOMIUIEMEHTY.
Wndexmmu, omyxoau 1 NEpBUIHBIC HMMYHOIES(OUIUTEL.
KoHKpeTHbIe CHHIPOMBI (aTaKCHU-TeJIeaHTHIKTa3uH, BHCKOTT-
Onnpuya. BpyTtoHa, cenextuBHBIH neguuut IgA u apyrue),
KIMHIYECKUE 0COOEHHOCTH. [IpUHIUITBI TNaTHOCTHKY | JICUCHUS
OOJBHBIX C MIEPBHYHBIMI UMMyHOAEhHUIITaMU. TpaHCIITaHTaIHSA
KOCTHOT'O MO3Ta, CTBOJIOBBIX KJIETOK IPH NEPBUYHBIX
nMMyHoAepunuTax. JleeKTHbIC TeHbI, BO3MOXKHOCTH
reHoTepanuu. BropuuHsle (mprodpeTeHHbIe) HUMMYHOIS)UIINTEI,
OIIpeeNeHNe, XapaKTePUCTHKA, TATOTCHeTHIECKHE MEXaHU3MbI
Pa3BUTHS, JUaTHOCTHKA, KIMHUYECKHE MIPOSIBICHHS, OAXO/BI K
nedenuio. iMMyHonepuInTeI U BUPYCHBIX, OaKTepHAIBHBIX,
IpUOKOBBIX MH(PEKIUIX, IPH HAPYILCHUH TTUTAHUS, IPU
37I0Ka4eCTBEHHBIX HOBOOOPA30BaHMUX, OONIE3HAX OOMEHA BEIIECTB,
MOYEeK U APYTUX 3a0osieBaHuAX. IMMyHOIeUIMTEI U
BOCHAJMTEILHBIX 3a001€BaHUSX JIETKHUX, KUIICYHUKA. SITpOreHHbIe
UMMyHOAeHUINTEL. IMMyHOIE)UINTEI U ONlepalliOHHas TpaBMa,
II0K. 3HaYeHHE IPHOOPETEHHBIX NIMMYHOAS(HIINTOB B TATOT€HE3E
pa3nMYHBIX 3a00JIeBaHMi YeraoBeka. VIMMyHOIMarHoCTHKA U
OCHOBHBIE IIPHHITHIIBI BEACHHUS U JICUCHUS OOJBHBIX C PA3IHIHBIMH
(dbopmamu nmmyHoaeUINTOB. OCHOBHBIE ITOHATHSI.
VIMMyHOTpOIII3M MaTOT€HHBIX MUKPOOPTaHU3MOB. Bupychr,
TPOINHBIE K IMMYHHOU cucteme. Bupyc nmmynonedununta
yenoseka (BUUY). Xapakrepuctuka BUU-1 u BUU-2, ocHOBHBIE
reHsl, 6enku. MoneKysipHble MeXaHH3Mbl HHOULIUPOBAHUS U
nospexxaenus CD4 T-mam¢pouuToB. Makpodaru u BUY. Pons
XEMOKHMHOB U uX penentopoB B BUY unpuupoBanum.
HmmyHOMOTHYECKHE acTieKThl AuarHocTikn BUY-unpexmmn
(ELISA, nmMmyHOOIIOT, ToNTMMepa3Has LenHas peakuust). Ctaaun
BUY undekmun. CHHIpOM IpHOOPETEHHOTO HMMYHOAEehUIHTA
(CIIN ), xnunuko-nadoparopusie kpurepuu. CITN]L y neteit.
Junaamrka uMMyHHBIX Hapymernuit mpu CITW e. ITogxoms! k
neyenuto 6oabpHbIX CITM /oM u cozpanuio BakiuHbl npotuB BUY.
Monenn BUY unbekim. IMMyHOIATOIOTHS B TATOTEHE3E
pa3nuyHbIX 3a0oneBaHuil FIMMyHHbBIC HApYIICHUS B IaTOTeHE3e
HanboJlee IMHPOKO PACcTIPOCTPaHEHHBIX 3a00IeBaHNMIT YemoBeKa.
AyTOMMMYHHBIE paccTpoiicTBa. OCHOBHBIEC TIOHSTHSI.
XapakTepHCTHKa ayTONMMYHHOH peaknuu U 3a00JIeBaHMs,
knaccuukanys. [ MnoTe3sl pa3BUTHsI Ay TOMMMYHHOM MaTOJIOTUH.
AYTONMMYHHBIE PacCTPOHCTBA M TOJIEPAHTHOCTH K «CBOEMY).
AYTOMMMYHH3AIMs M TIEPEKPECTHBIC IMMYHHBIE PEaKIUH, POJIb
nH(peKIMoHHOTO arenTa. [Iprpoaa ayToaHTUT€HOB, ayTOAHTHUTET U
CCHCHOMIN3UPOBAHHBIX JINM(OIIUTOB, METOIbI X BBISIBICHUS.
AyTOMMMYHUTET, TUTOKHHBL, Bocnaienue. CDS B-xieTkn u
ayTOMMMYHHUTET. BUIIBI TKaHEBBIX TIOBPEKICHUIT TIPH
ayTOMMMYHHOH NTaTOJIOTUH. VI IHOTHII-aHTHHINOTINTHIECKAs CETh
1 ayTOMMMYHHbIE peakiuy. Hapyienne UMMYHOpPETy IS TOPHBIX
KJIETOK B ITaTOTeHe3e 3a001eBaHNii IMMYHHOH CHCTEMBI. ATIONTO3
B IIaTOreHEe3¢ ayTOMMMYHHBIX PacCTpOMCTB. ['eHeTHka
ayTouMMyHHTeTa, poib HLA cucteMsl B yCTOHUMBOCTU U
YyBCTBUTEJILHOCTH K ayTOUMMYHHOI1 natosioruu. KoHkpeTHbIe
(opMBI ayTONMMYHHBIX 3a00neBaHni. OCHOBHBIE KIMHUIECKHE
MIPOsIBJICHHUS ayTOUMMYHHBIX IIpolieccoB. CHCTeMHas KpacHas
Bomuadka (CKB), mMMyHOnaTOreHe3, ”UMMYHOANArHOCTHKA,
OCHOBHBIC KIIMHUYECKHE MPOsIBIeH s, ”MMyHOKoppekuusi. CKB-
nof00HbIe CHHAPOMBL. PeBMaTONIHEIN apTpuT,
HMMMYHOIIATOJIOTUsI, IMMYHOIHAarHOCTHKA, UMMYHOKOPPEKIIHSL.
PeBmaTonansli GakTop. AyTONMMYHHBIE 3200JICBaHUS KOXKH,
HMMYHOJIMarHOCTHKA, IPUPOJIa aHTHIeHa. IMMyHomaTorenes
ayTOMMMYHHBIX 3a00J1€BaHuUil ¢ MOpakKeHHeM HEPBHON CHCTEMBI
(paccesHHBIN CKIIEPO3, 3I0KaYeCTBEHHAs! MUACTEHUS U pyTHe),
SHIOKDUHHBIX ODTaHoB (caxanHeril mraber | Trma.
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ayTOMMMYHHBIH THPEOUINT U IpyrHe). bonesnn mMMyHHBIX
KOMIIJIEKCOB, OCHOBHbIE MOHATHUS. VIMMyHHbIE KOMIUIEKCHI, UX
XapaKTepPHCTHKA, COCTaB, METOABI BIABICHHUS. KprornoOynnHsl,
xapakTepucTika. OCHOBHbIE KIMHUUYECKHE IPOSBICHUS
HMMMYHOKOMIUICKCHOH NaTOJIOTUH. VIMMyHHBIE KOMIUICKCH 1
nHpeKIMOHHbIe 00JIe3HU. Y JaJeHHe MIMMYHHBIX KOMIIJIEKCOB.
AnTtupenenrtopasie 3ab6oneBanus. [Iprupona aHTHTET U KIETOYHBIX
peuenTopoB. MexaHU3Mbl OBPEXKIAIOILETO JeHCTBUS aHTUTET
MIPOTHUB PEIENTOPOB. BEIABIEHNE aHTUPEIENITOPHBIX AaHTHTEIL.
AyTOMMMYHHBIM KOMIIOHEHT B IIATOT€HE3€ Pa3IUYHbIX
3aboneBaHui. DKCIIePUMEHTAIBHbBIE MOJIEIH Ay TOUMMYHHOMH
naTosioruy. IMMyHOTpOIIHas Tepamus IpU ayTOUMMYHHBIX
3aboneBaHusAX. IMMyHONIpondepaTuBHEIE 3a00I€BaHMUS.
OCHOBHBIC TIOHATHS. XapaKTEPUCTHKAa HIMMYHOIPOJIH(EepaTHBHBIX
3aboreBanmi, knaccupukanus. [lonsarue o T-, B- n qpyrux
(dopmax netiko3oB. ConuaHbIe OMYXOJIH UMMYHHOU CHCTEMBI
(mumdoma, mumdocapkomMa, TAMOMA U IpyrHe). Bo3mMokHbIE
MeXaHHU3MbI Pa3BUTHUS OIyX0JIeH UMMYHHON CHCTEMBI, POJIb
OHKOT'€HOB, BUPYCOB U JIPYTHX (pakTOpoB. FIMMyHOIMarHOCTHKA
oryxoJieif IMMyHHOM cuctembl. OnpenienieHne peHoTHIa
TpaHC(HOPMHUPOBAHHBIX KJIETOK MHEITOMHEIH GeToK,
XapaKTepHUCTHKA, METOABI UIeHTH(UKau. MuenoMHast 00J1e3Hb,
MakpornoOynuHeMust BansaeHcTpeMa, 007I€3HN TSDKEIBIX H
JIETKUX LeTIeH, XapakTepucTrka, [gA HedponaTus,
HMMYHOIIATOT€He3, IMMYHOIHAarHOCTHKA. JloOpoKkauecTBeHHAs
MOHOKJIOHaJIbHAs FaMManaTis. DKCIepruMeHTalbHbIe MOJEIN
nmuMbonponrdepaTHBHBIX 3a0oneBanui. IMMyHOTpONHAs
Tepanusi B IMMVHOOHKOJIOTHH. [IDOTHBOOIVXOJIEBbIE BAKIIMHEL

3.2. Ilepeyenb pa3aenos,

o0yyarouumMmcs

TEM JJUCHUILVIMHBL A CaMOCTOATEJABHOI0O HU3YYCHHUSA

Pa3ZI€JII)I 1 TCMbI JUCHUININHBI AJId CAMOCTOATCIBbHOIO U3YUCHUS 06y‘-IaIOHII/IMI/IC$I B IIporpamMme HE

IIPEyCMOTPEHBI.



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buasl Ilepuon o0yuenus (cemectp). [lopsinkoBbie HOMepa U KosmmyectBo | Buabl Tekymero Dopmbl
N | y4eOHBIX | HAMMEHOBaHMS pa3leoB (MPH HAJIMYUH), TeM, y4eOHbIX 4acos KOHTPOJIA NpOBeeHus
/m | 3aHATHIR* 3aHATHI KOHTAKTHOH | ycrieBaeMoCTH** TeKyLIero
padoTsI KOHTPOJIsI
yCIEeBAEMOCTH ™ **
KII | OY |JIP [ TD
1 2 3 4 5 6 71819
8 cemecTp

Pasznen 1. O6mas ummyHoaorus. CTpykTypa U GYHKIUA HMMYHHOM CHCTEMBI. BpOKICHHBIN U aJalTHBHBIA MMMYHHUTET.

Tema 1. CtpykTypa ¥ GYHKIIMH UMMYHHON CHCTEMBI.

1 J3 OmnpeneneHrie UMMYHOJIOTHH, IpeaMeT U 3a1adi. OCHOBHBIE 2 a 1 1
9Tambl pa3BUTHS IMMYyHOJIOTMH. COBpEeMEHHOE OTpe/ieeHHe
UMMyHUTeTa. TTOHATHE O BPOXKJIEHHOM UMMYHHTETE.

2 JI3 ['1aBHBIA KOMIIJIEKC THCTOCOBMECTHMOCTH YeJIOBEKA. 2 J1 1 1
3 JI3 Jubdepentmposka T-u B-nmumdbonmros. 2 J1 1 1
JIII3  |MMmyHHast cucTeMa, CTpoeHHe U GyHKINH. BposkaeHHBIIH 1 3 T 1 1

a/laliTUBHBIN HMMYHUTET (KJIETOYHBIE U TyMOpalIbHbIE
¢axropsr). [IpuHOUIEL pabOTH ¢ IMMYHOKOMITETEHTHBIMH
KIIETKaMH.

5 JII3  |Anturenst. [Ipupona, XxapakTepucTHKa, OCHOBHBIEC TPYIIIIHL. 3 T 1 1 1
Antutena. IMMyHOT100yIMHOBAS IPHPO/IA aHTUTEL.
CBoiicTBa aHTHUTEIN, MONTYYEHHE MOHOKIOHAIEHBIX aHTUTEIL.

6 JITI3 ['maBHBIN KOMILIEKC THCTOCOBMECTUMOCTH. AHTHUT€HEI 3 T 1 1 1
rucrocoBMectumocTH I u Il kitacca. MeTop! THIIMPOBaHUS
aaTuresoB HLA.

7 JITI3 Cyonomymnsuuu T- n B-muMbonnToB 1 METOIBI UX 3 T 1 1 1
onpeneneuus. Juddepenimposounsie Mapkepsl T- u B-
JTUM(OLIHUTOB.

8 K Moy TbHEII KOHTPOITH 1. 3 P 1 1 1

Pa3znen 2. IMMyHHBIH 0TBeT. MeXaHHU3MBI Pa3BUTHS U PETYIISIIMH.

Tema 1. AanTUBHBIA KIMMYHHBIH OTBET.

9 J3 LuTokuHsl, 001Ias XapaKTepHCTHKA, KIACCH(PUKAIIISL. 2 I 1 1 1
[{utokuHOBasI ceTh. [[UTOKMHOBBIC CEMEICTBA, MX PEICTITOPHL.

10 JI3 B3anmozecTBue KJIeTOK B MIMMYHHOM OTBeTe. MeXaHHU3MBbI 2 bl 1 1 1
pAcIO3HABAHUS AHTUT'CHA. AHTUTCHIIPE3CHTHPYOIINE KICTKH.

11 JI3 VIMMYHHBIN OTBET. Pl 1 1 1

12 JITI3 Cucrema IUTOKUHOB, XapaKTepUCTHKA, MEXaHU3M JCHCTBUS, 3 T 1 1 1 1
METOJIbl TECTUPOBAHHUSI.

13 JIII3 | AHTUreH-pe3eHTUPYIOINE KIETKH. MeXaHn3M 3 T 1 1 1 1
pacro3HaBaHus aHTUTeHA. B3anuMoielicTBIE KIIETOK B
MMMYHHOM OTBeT€. AKTUBAIA TUMQOIUTOB. MeToap!
OIICHKH..

14 JIII3  |KnerouHslif MIMMYHHBIH 0TBeT. LluTOoTOKCHUECKHA 1 3 T 1 1 1 1
BOCTIAJIUTEIILHBIA BAPUAHTBI.

15 JIII3  |'ymopaibHBEIH HMMYHHBIH 0TBET. D(deKkTopHbIe QyHKIMN 3 T 1 1 1 1
AHTHUTEIL.

16 K MonayabHbIH KOHTPOJIB 2. 3 P 1 1 1 1

Pa3znen 3. OCHOBBI KJIMHUYECKON MMMYHOJIOTHH.

Tema 1. OnieHKa IMMYHHOU CHCTEMBI YEJIOBEKA.

17 JI3 CoBpeMEHHBIE METO/IbI UCCIIEI0OBAHMS B UMMYHOJIOTHH. 2 Pl 1 1 1 1
OlieHKa IMMYHHOW CHCTEMbI YEJIOBEKA.

18 JI13 OrneHKa IMMYHHOU CHCTEMBI YEJI0OBEKa, OCHOBHBIE ITOIXO/IBI. 3 T 1 1 1 1
MeTob! OLIEHKH.

Tema 2. boe3Hr HMMYHHOM CHCTEMBI (MMMYHOIIATOJIOTHS).

19 J3 HMMmyHONOrnuecke 1 MoJeKyIsIpHO-TeHeTHUECKHE 2 b 1 1 1 1
HapyUICHUS NIPHU NEPBUYHBIX UMMYyHOAehHINTaX. BropryHbie
UMMYHOACHUIMTHL. MeXaHU3MbI Pa3BHUTHSL.

20 JIII3  |MMMyHONIOTHYECKHE U KIIMHNYeCKUe ()eHOTHITBI Y OOJBHBIX C 3 T 1 1 1 1

nepBUYHBIME MMMYHOAebuimTamu. Kinaccubukamst TTAJT.




Ne | Buasl Ilepuoxa o0yuenus (cemectp). [lopsiakoBbie HOMepa u KonuuyectBo | Buabl Tekyuiero DopMbl
N | y4eOHBIX | HAaHMeHOBAHHSI Pa3/1e0B (MPH HAJIMYNH), TEM, Y4eGHBIX 4acoB KOHTPOJIS MpOBeIeHHsI
/n | 3ansTHIT* 3aHATHI KOHTAKTHOIi | ycieBaeMoCcTH ™ * TeKyLIero
padoTsl KOHTPOJIsI
yCIEeBAEMOCTH* **
KII | OY [JIP | TD
1 2 3 5 6 71819
21 JIII3  |Btopuunsie nMMmyHoOAepuuThl. BUY-nHbexnus. 3 T 1 1 1 1
MmMyHOnaroreHe3. MeTo bl IMarHOCTHKY U JICUESHHS.
22 JIII3  [CoBpemeHHas KiacCH(UKALMS THIIOB ITOBPEXICHUS TKaHMU. 3 T 1 1 1 1
AYTOUMMYHHEIE U aJNIepTUYeCcKUe 3a00IeBaHMSI.
23 K MoayIbHBII KOHTPOJIb 3. 3 P 1 1 1 1
24 3 Hrorosoe 3ansrue. 3 ITA 1 1
Bcero B cemecTpe 64 23 123 112119
Bceero no qucuunianHe 64 23 [ 23 {1219

(*, **, *** cMoTpHU yCIIOBHBIE 0003HAYCHUS)

YciaoBHBIE 0003HAYCHUSA

Bunpl yueOHbIX 3aHATHI*

Bujbl yueOHbIX 3aHATHI Coxkpaménnoe HauMeHOBaHHE
JIeKIIMOHHOE 3aHsTHE Jlexuus JI3
JlabGopaTopHO-IPaKTHUECKOE 3aHATHE JlaGopaTopHO-TIpaKTHUECKOE JIII3
Konnoxsuym Konnoksuym K

Bunsl Texymiero koutposs ycnesaemoctu (BTK)**

Buasbl Tekymero KOHTpoJIs CoxpaménHoe Copaep:xanue
ycneBaemoctH (BTK) HanMMeHOBaHHUe

Texymuit Jucuunmuaupyrommii | /I | Kortposas nocemaeMocTr 3aHATHIT 00yYaromiMCst
JVCIHATUTHHUP YOI
KOHTPOJIb

Texymmuii TeMaTudecKkuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronMMcs 3HAHHH, YMEHHUIT U OIIbITa

KOHTPOJb MPaKTUIECKOH AESTENFHOCTH MO TeMe 3aHATHS

Texymmit pyOe:xHBIH Py6exusrit P | Onenka ycBoenust oOyyaroniMcs 3HaHUH, YMEHUH U OIIbITa

KOHTPOJIb MPaKTHYECKOH AESTEIFHOCTH M0 TeMe (pa3aery, MOIYIIIO) UCIUILTIHEL

CDOpMBI MMPOBEACHU TCKYLICTO KOHTPOJIA YCIICBAEMOCTU 06yqa10111p1xc;1 ok

Ne [ ®opmbI npoBegeHNs TEKyIIero KOHTPOJISI Texnuuyeckoe n Bo03M0:KHOCTH IPOBE/ICHUS TEKYILEro
ycnesaemoctu o0y4aromuxcs (PIITKY) COKpalméHHOe KOHTPOJISI YCIIeBA€MOCTH 110 BUAaM KOHTPOJIA
HaHMEHOBaHHe
Pl | T P
1 | KonTpons npucyrcrus IIpucyrcrBue KII | +
2 | Ompoc ycTHbIi Onpoc ycTHbIH oy + +
3 | IIpoBepka nabopaTopHOH pabOTH JlaGoparopHast JIP +
pabora
4 | TectupoBaHue B 2JIEKTPOHHOH (hopme TectupoBanue JiC] +




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
8 cemectp 3auer Kontpons npucyrersust, Onpoc yCTHBIN

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e

3ager 3auer 3




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

8 cemecTp
Co0oTBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbl NPOBeIeHHsT TEKYLIEro Koa-Bo . Make. KoJ- CHTHHTOBBIM GaIaM
KOHTPOJISI ycIIeBaeMOCTH KOHTpoJIel | BO 0aJLU10B
TK|[BTK|Ot.. | Xop. | YaoB.I.
Onpoc YCTHBIA oy 12 228 B T 19 13 7
JlaGoparopHo- 13 IIpoBepka taboparopHoi padoter | JIP 2 38 B[ T 19 13 7
MPaKTHUECKOE 3aHATHE o
TectupoBaHue B SIEKTPOHHOM ™ 2 38 Bl T 19 13 7
dbopme
KomtokBuyMm K Onpoc YCTHBIN oy 3 702 B P | 234 | 156 78
CymMma 0ajuIoB 10 JUCHHUIIMHE 38 CEMECT] 1006

Kpurtepuu BbicTaB/IeHUS] OLIEHOK NPH NMPOXO0KIEHNUH NMPOMEKYTOUHOI aTrTecTanuu B opme
3a4eTa (HA OCHOBAHUM PelTHMHIA YCNeBAeMOCTH 00y4Yarollerocss M pe3yJbTaTOB NMPOXO0KIEHUS
TeKylero pyoe:kHoro KOHTPOJIA M0 AUCHHUILIMHE (MOYJ/II0) MJIU € YacTH B cemMecTpe)

8 cemecTp

M xana Kputepum BbiCTaB/IeHUS] OLIEHKH
OLIEHHBAHUS
«324TEHO» PeiitunroBsrii 6amn — He MeHee 60 % (He meHee 600 OanoB)

u
[Momy4enue OIEHKH He HIKE YIOBICTBOPUTEIBHOY 3 MPOXOKACHHE KaX/I0T0 TEKYIIET0 pyOeKHOTO KOHTPOIIS B
ceMecTpe

«He 3a4TeHo» |PeiiTnHrosslit 6ana — menee 60 % (Menee 600 6annoB)

W/WIm

ﬂonyquMe OLICHKH HMUXKXE «YAOBJIECTBOPUTECIBHO» 3a IPOXOXKIACHUC XOTA OBI OTHOT'O TEKYLIETO py6e)KHOl"0 KOHTPOJIA B
CEMECTPE MU HE IPOXOKIICHHE PYOESKHOIO KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

8 cemecTp

Hepeqeﬂb BOIIPOCOB IJId MOATOTOBKHU K l'[pOMC?KyTO‘lHOi;I aTTreCTallum B (])opMe 3a4yéTa

O0mass UMMYHOJIOTHSI

1
2.

W

e I

10.
1.
12.
13.
15.

16.
17.

18.
19.
20.
21.

23.

24.
25.

26.

27.
28.

29.

CoBpeMeHHOE OIpeIeJICHIHEe MMMYHOJIOTHH. DTaIlbl €€ pa3BUTHS.

NMmmyHHass cuctema, ompeaelieHue ©W o0mas XapaKTepUCTHKA, IEHTpPajdbHBIC W
nepudepruaeckrue opranbl IMMYHHOW CHCTEMBI.

[ToHsITHE O BPOXKICHHOM H aJalITHBHOM UMMYHHTETE (TyMOpPaJIbHBIC U KJIETOYHBIC (DaKTOPHI).
LenTpansuble U nepudepudeckue opraHbl UIMMYHHOH cucTeMbl. llonsTne o0 MMMyHONO33€ H

MMMYHOTEHE3E.

Tumyc: ctpoenne u GyHKIHH.

[lepudepudeckne oOpranbl HMMYHHOH CHCTEMBI: CTpOCHHE U (QYHKIUU CEIE3CHKH,
TUMQpaTHIECKOTO Y371,

JIumdounHas TKaHb, aCCOIMUPOBAHHAS CO CIIM3UCTBIMU. Bujibl, cTpoeHue.

I'emonosTuyeckass CTBOJIOBasi KJETKa, CBOMCTBA, MapKepbl, XapaKTEpUCTHUKA, IyTHU
muddepeHIupOBKY, 3HaU€HHEe B MMMYHHOU cucteme. Jlumdounnas pojoHayanbHas KIETKa,
XapaKTePUCTHKA, IIyTH PAa3BUTHS.

Pacrnio3naroniye perentopsl BpOKACHHOIO UMMYHUTETA.

Toll-momo6HBIX perenTopax, pasHOOOpa3ue, pacupeesieHue Ha KJIeTKaX OpraHu3Ma, OCHOBHbBIC
CHUTHAJIbHBIC ITyTHU. DK30T€HHBIE U SHAOTeHHbIC TUranabl TLR.

NK, NKT nmumdonuTsl, TpoucXoxaeHUE, OCHOBHBIC TU(()EepEeHIIMPOBOYHBIE MapKEPHI, POJIb B
MMMYHHBIX [IPOLIECCaX.

[Ipoucxoxaenue u auddepeHIpoBKa MOHOIUTAPHO-MAKpO(daraabHbIX KJIETOK, OCHOBHBIC
TG depeHIIMPOBOYHBIX MapKEPHhL, POJIb B UMMYHHBIX MPOIECCaX.

ILC — xneTku: pazHOOOpa3ue, XapaKTepUCTUKA, POJIb B UMMYHHBIX IPOIIECCaX.
JleHIpUTHBIE KIETKH, XapaKTepUCTHKA, CyONOMyJIALNU, POJIb B UMMYHHBIX PEaKLUsX.
I'ymopanpHble (akTOpbl BpPOXKACHHOTO HMMYHHUTETAa: OCJIKH CHCTEMbl KOMILJIEMEHTA,
MIPOTUBOMHUKPOOHBIE MENTHIbI, OCIIKK OCTPOii (pa3bl.
WNndpnammacoma. [lousarue, BUabI, MyTH aKTUBAIMK, 3HAYEHUE MTPU MATOJIOTHH.
AHTUTEHBI, TIOHATHE, OmpenercHue, (HU3UKO-XUMUYECKas MNpPUPOAA, BUIbl AHTHUTCHHOU
CHenu(pUIHOCTH, aJNIEPTreHbl, TalTeHbl, ayTOAHTUTeHbl. OCHOBHBIE TPYMIIbl AHTUTEHOB.
OcHoOBHBIE CBOHCTBa aHTUreHOB. CTPYKTypHBIE OCOOCHHOCTH AHTHI€HOB. AHTHUIE€HHAs
JNETepMUHAHTA, XapaKTePUCTHKA.
AHTHUTENA, TPUHLUIIUATIFHOE CTPOSHUE, OCHOBHBIE CBOMCTBA, B3aUMOJICHCTBUE C AaHTUTCHOM U
npyrumu ctpykrypamu. [lonstue cnenuduanocty, ahdunurera.

NMMyHOTTIOOYIMHBI, CTPYKTYpa, (PyHKIuU. OCOOEHHOCTH CTPOCHHS Pa3IUYHBIX KJIACCOB

UMMYHOTJIOOYJIHHOB.
OcHoBHbIE (PYHKIIH aHTUTEIL.

MOHOKIOHANBHBIE aHTUTENa, THUOPUAOMHAs OHOTEXHOJIOTHS, XapaKTepHUCTHKA, 00IacTu
MPUMEHEHUS.

I'maBubiii kommiekc ructocomectumoctu (HLA), ompenenenue. I'eHHas cTpykTypa.
OO61ebuonoruiyeckoe 3Ha4YeHNEe, POjb B MUMMYHHBIX IIPOIECCaXx.

Crpykrypa 1 GyHKIHH MOJIEKy | 1 2 K1accOB THCTOCOBMECTUMOCTH.

[IpouieccuHr U mpe3eHTaIUsl YK30T€HHBIX M HJIOT€HHBIX aHTUreHOB T-kieTkam. MexaHusm
JBOMHOTO pacro3HaBaHUs.

[TonsTre 00 aHTUTEHPACIIO3HAIOIIUX PEUENTOpaX, XapaKTepUCTHKA T-KJIETOUHBIX PEleNTOPOB
U B-KJI€TOYHBIX pElEnTOPOB sl aHTUTE€HA, CTPYKTYpa, JIOKaTH3aIusl.

I'eneruka T-knerounoro peuenrtopa. [lytu dopmupoBanus pazHooOpasus.

Hubdepenunpoka T-nmumdouutoB, ponab TUMyca, OCHOBHbIe IU(GEPEHIUPOBOUYHBIC
MapKepbl, CyOOnyIsAlud, OHTOTEHES.

[Ipoucxoxnenne u nuddepenurpoBka B-mumponuTOB, posib KOCTHOTO MO3Ta, OCHOBHBIE
b depeHIIMPOBOYHBIE MapKEPhI, OHTOT'CHE3.
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[lurokunsl. OnpeneneHue U Kiaccu(pUKanus, OCHOBHbIE CBONCTBA IIUTOKUHOB.

[TonsiTre o cucteme HUTOKMHOB. OCHOBHBIE KIETKH IPOYLIEHTHI IUTOKUHOB.

PoJib IUTOKMHOB B UMMYHHOM OTBETE, B PA3BUTUU BOCHAJIICHUS, B TEMOIIOI3E.

[luTokuHbI, BeIpabaThiBa€Mble aKTUBUPOBaHHBIMHU T-Xxennepamu 1tuna. Poib B UMMyHHOM OTBeTe.
[luTokuHbI, BeIpabaThIBa€Mble aKTUBUPOBAHHBIMU T-Xennepamu 2tumna. Poib B UMMyHHOM OTBETE.
ITpoBocnanuTeNIbHBIE IUTOKUHBI, CACTEMHOE JEHCTBHE.

HuTepdepoHbl, OCHOBHBIE KJIETKH-IIPOIYIIEHThI, OCHOBHbIE OMOJIOTHUECKUE CBOMCTBA.

MeToab! OLIEHKH CHCTEMBI IUTOKHHOB.

AHTUTEHIPEICTABISAIONINE KIETKH, MPOUCXOXKIACHHE, XapaKTepUCTHKA, OCHOBHBIE MAapKEphI,
pOIb B UMMYHHBIX PEAKLIHX.

JennputHble KieTkH — Kak npodeccruonansHbie AIIK, ux pasHOBHIHOCTH, 0COOEHHOCTH.
Makpodarn — UMMyHOJIOTHYECKasi XapaKTePUCTUKA, 3Tambl U QPEpeHIIMPOBKH, MapKepbl. Busl
Makpodaro. OCHOBHbIE QYHKIIMH MaKpoQaros.

. B-nmumdonuT kak aHTUreHNnpeCTaBIA0NIAs KIeTKA.

. IIponeccuHr u npe3eHTanuss aHTUTEHOB T-Xenmepam.

. IIponeccunr u npe3eHTanns aHTUTeHOB T-Kuiuepam.

. Monekynsapusie Mmexanu3mbl Bzaumoieicteust AIIK u T-mumdonura.

. MonekynsipHble MeXaHU3Mbl B3auMmojeicTBusg T- u B-nmum¢onuTos, 3HaUe€HHE PELIENTOPOB U

pPacTBOPUMBIX (PaKTOPOB.

. OcHOBHbIE BU/IbI KJIE€TOYHON ITUTOTOKCUYHOCTH.

. LlutoTokcuueckue TMMQPOLUTHI, XapaKTEPUCTHKA, PYHKIIUU

. XapaKTepuCTHKa €CTECTBEHHBIX KUJUIEPOB, OCHOBHBIE MAPKEPHI, PELIEITOPbI, (PYHKIINH.

. Ponb IMTOKMHOB B KJIETOYHON UTOTOKCUYHOCTH.

. Mexanu3mpbl, ucnoib3dyembie NK KI€TKOU 171 HUTOM3a KIETOK-MUIIEHEH.

. Mexanu3mbl, ucnoib3yemble L[TJI kieTkoit a1t UToIM3a KIETOK-MUILICHEH.

. CpaBuutenpHas xapakrepuctuka L{TJI u NK.

. AHTHUTEN03aBUCUMAs KIETOYHASI LUTOTOKCUYHOCTb.

. UmmynHbIit oTBeT. Tunel uMMyHHOTro oTBeTa. CTaguu pa3BUTHS KIMMYHHOI'O OTBETA.

. OCcHOBHBIE 3Talbl pa3BUTHS UMMYHHOM peaklUU, IEPBUYHBIA U BTOPUYHBIA UMMYHHBIN OTBET.

BSaI/IMOI[eI\/IICTBI/Ie KJICTOK ITPHU pa3BUTUHU I'YMOPAJIBHOI'0O MMMYHHOT'O OTBETA. Pome OUTOKHMHOB B
AHTUTCIIOT'CHE3C.

. B32WIMO}1€I>1CTBI/IG KJICTOK IMPH Pa3sBUTHU KICTOYHOI'O MMMYHHOI'O OTBCTA. Poims OUTOKHNHOB B

PasBUTHUU KJIETOYHOH OUTOTOKCUYHOCTH.

. KiteTouHbIil TUTOTOKCUYECKNUIT UMMYHHBIN OTBET.
. Knerounslii BocianutenbHblil UMMyHHBIN 0TBeT. Peakuus ['3T.
. MexaHu3Msbl anonrTo3a U HeKpo3a B UMMYHHOM CHCTEME, pOJIb PELIENTOPOB U BHYTPUKIETOYHBIX

¢dbakTopoB.

. UMmmyHonorudeckass TojepaHTHOCTh. [loHsTHe O weHTpadbHOM u TepudepudIecKon

TOJICPAHTHOCTH.

. IIpoueccel, mpoucxoasiyue B 3apOAbIIIEBBIX LIEHTPaX BTOPUYHBIX JUMGPOUIHBIX OPraHOB MpU

Pa3BUTHUHU IT'YMOPAJIbHOTO UMMYHHOI'O OTBETA.

. OddexTopHble QYHKIUN AHTUTEN.

MexaHu3MBbl OTTOPKEHUS TPAHCIUIAHTATA.
Peakuust TpaHCcIUTaHTaT MPOTUB XO34MHA. Y CIIOBUS ISl pa3BUTHS peakiuu. [IpopunakTika npu
nepecagke KOCTHOrO MO3ra.

OCHOBBI KJIMHUY€CKOH HMMYHOJIOTHH
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17.

18.
19.
20.
21.

22.
23.

25.
26.

27.
28.
29.
30.
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32.

OrneHKa UIMMYHHOU CUCTEMBI 4yenioBeka. [1oaxoas! k olleHKe MMMYHHOTO cTaryca. [loka3zanus k
OIICHKEe MIMMYHHOTO cTaTyca. IMMyHOJIOTHYeCKHii aHaMHE3.
[TaroreneTnyeckuii MOX0A K OIIEHKE UMMYHHOU CUCTEMBI YEJIOBEKA.
OneHka MMMYHHOU cHCTEeMBI YesloBeKa. TecTsl | ypoBHs.
OneHka MMMYHHOTO CTaTyca 4esioBeKka. TecTsl 2 ypoBHS.
5. Merton BbIIeIEeHUSI MOHOHYKJICAPHBIX KJIETOK U3 TTepUEepUIECKO KPOBH YETTOBEKA.
NmvmyHodepmenTHbIi ananm3. [Ipunnun metona. [lpumenenue.
[TonumepasHas nenHas peakuusi B UMMYHOJIOTHH.
[Tpocras paguansHas uMMyHO UG GYy3us. BO3MOKHOCTH IPUMEHEHHUS
[Iporounas uwurodmoopumerpus. [lpuHnMI MeTona, BO3MOXKHOCTHU HCIIOJIB30BaHUS B
MMMYHOJIOTHH.
MeToabl TECTUPOBAHUS LIUTOKUHOB.
Nmmynodepmentabie metonbl (ELISPOT).
NMMyHOOGIOTTHHT, OCHOBHOW MPHUHIIUI, BO3MO>KHOCTU HUCIOJIB30BaHUS.
bonesnn UMMyHHOI CUCTEMBI, MATOr€HEeTHYEeCKas KiacCu(PUKaIus, XapaKTepUCTHKA, OCHOBHbBIE
(bOpMBL.

[lepBuunbie uMmyHoaeduuutThl. Kiaccupukanus. MexaHuU3Mbl pa3BUTHS, JUATHOCTHKA,
pacupoCTPaHEHHOCTb.

Knunuko-nadoparopubie Kpurepuu iMMyHoAeunnuToB. UMMmyHoneUINTHL U HHGEKLINH.
[TepBuuHbIe UMMYHOIE(DULIUTHI, X-CIETNIEHHBIE UMMYHOAC(PHUIUTHI.

[Tepeuunsie ummyHonedunutel. TKWUJl, ocHOBHBIE BapuUaHTBI, IMATHOCTHKA, IYTH

MMMYHOKOPPEKIIUH.

[TepBuuHbIe UMMYHOIS(DUIIUTHI C HAPYIICHUEM aHTHUTEI000pa30BaHUs.

[TepBuyHbIe UMMYHOAC(DUIUTHI ¢ Ae(PEKTOM (ParouTapHOTO 3BEHA.

Bropuunable MMMYyHOIE(DUIIUTHI, XapaKTEPUCTHKA, MPUYUHBI PA3BUTHS, MMATOTCHETHYCCKUE
MEXaHU3MBbI Pa3BUTHsI, IMMYHOIUATHOCTUKA, KITMHUYECKUE TIPOSBIICHHSI, IOIXO/IbI K JICUCHUIO.
Cungpom npuobperenHoro ummynoaepunura (CIINIA). Onpenenenue. Dtuonorus. [pupona
BHUpyca nMmMyHoeunmta yenoeka (BUY), mytu Tpancmuccum.

Hapymenust B ummynHoi cucteme npu CIT/le.
JlaGopaTopHbie MeTo bl TuarHocTukn BUY-undexun.
JKvi3HEeHHBII UK BUpYca UMMYHOAE(PHUIINTA YeIOBEKA.

Mexanusmbl GopMupoBanus uMmmyHoedunuta npu BUY-undexiun.

OcHoBHBIE THUNIBI UMMYyHHOro moBpexzaenus Ttkaneit (I, II, I, IV, V, VI, VI, VII).
XapakTepucTuKa Kaxaoro TUIa, MEXaHU3MBI.

Annepronaronorus. Pons TyuHbIX KIeTOK, Th2-muMQOUHMTOB M MPOAYLHUPYEMBIX HUMU
IUTOKHUHOB.

AyrtonmmyHHas natonorus. OCHOBHBIE (OPMBI ayTOMMMYHHOU TMATOJIOTHUH, KIACCH(PUKAIIUS,
MMMYHO/IHArHOCTHUKA.
OCHOBHBIE KPUTEPHH AyTOUMMYHHOTO TpOIecca.

CoBpeMeHHbIE TUIOTE3bl PA3BUTHS Ay TOUMMYHHOM MaTOJIOTHUH.
Opranocrnenuduueckie M CHCTEMHbIE ayTOMMMYHHbIE 3a0osieBanus. MMMmyHonormyeckue
MEXaHU3MbI TOBPEXKICHHUS.
MexaHu3Mbl HapyILIEHUs ayTOTOJIEPAHTHOCTH.



Oo0pa3zen OuseTa 11 NPoBeIeHUsI 3a4eTa

OI'AOY BO PHUMY um. H.U. Iluporosa Munsapasa Poccuu (ITuporosckuii Y HuBepcurer)

Kadenpa nmmynonorun Mb®
buser Ne

JUTsI IPOBEJICHUS 3a4eTa Mo JUCHUIUIHHE «IMMYHOIOTHSA» MO IporpaMMe CHelHaTUuTeTa Mo
cnermaiabHoCcTH 30.05.03 MeaumnuHckast KuOepHEeTHKA
HanpaJieHHOCTb (po¢uib) buonnpopmartuka

Bbuier Ne 9

1. Pacnio3Haromye penenTopsl BpOKIACHHOIO UMMYHHUTETA.

2. IlpoueccuHr u npe3eHTalus YK30r€HHbIX U SHOTEHHBIX aHTUTeHOB T-KkiaeTkaM. MexaHusm
JIBOMHOI'0 pacrO3HABAHUS.

3. IlepBuunbie ummyHoiehuMThL. Knaccupukanus. MexaHU3Mbl pa3BUTHS, TUAarHOCTHKA,
pacpoCTPaHEHHOCTb.

3aBenyronuit kadenpoit
XantoB Myca PaxumoBuy
Kadenpa nmmynonorun Mb® JlOKTOp MEIUIIMHCKUX HaYK,
UneH-KoppeCcOHAEHT
Poccuiickoii akageMun HayK




8. Meroguyeckue ykasaHusi 00y4a0IMMCs 110 OCBOCHHIO M CUMIIIMHbI

Metoauyeckue yKkasaHusi AJ1s MOATOTOBKH K 3aHATHAM JIA00PATOPHO-NPAKTHYECKOI0 THIIA

[TonroroButcs K OOCYXJIEHHUIO, YCTHOMY KOHTpPOJIO, HAalpaBJICHHOMY Ha OLIEHKY 3HaHUH,
IOJyYEHHBIX CTYJEHTOM B IpOLECCE JIEKIIMOHHOTO 3aHATHUS M CaMOCTOATENbHOM paboThl MpH
IOJrOTOBKE K 3aHATHIO. [I0Ar0TOBUTCS K TECTUPOBAHMIO.

MeToan4yeckue yKazaHHus I NOATOTOBKH K KOJUIOKBHYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)

IToAroToBUTCS K yCTHOMY KOHTPOJIIO 3HAHHM, NCIIOJIB3Ys CIIMCOK BOIIPOCOB.

MeTtoauyeckue yKasaHusi AJ1s IOATOTOBKH K 3a4eTy

IToAroToBUTCS K yCTHOMY KOHTPOJIIO 3HAHHM, NCIIOJIB3Ys CIIMCOK BOIIPOCOB.

IIepeuyens Tem pedeparoB

8 cemecTp

1. HLA-acconunpoBaHHbIe 3200JI€BaHUSI.

2. IMmyHHas cucTeMa CIIM3UCTBIX, MyKO3aJIbHbIII HMMYHHTET.

3. 'eneTnueckuii KOHTPOJIb UMMYHHOT'O OTBETA.

4. IMMyHOJIOTHSI PENTPOTYKIIMH.

5. UMMyHOTEpanus: COBpeMEHHbIE HAIIPABICHUS Pa3BUTHSI.

6. UmMyHO(epMeHTHBIIN aHaIu3: pojib B COBPEMEHHON MMMY/10/IMarHOCTUKE.

7. IIpotounast TUTOGIIOOPUMETPHUS: POJIH B COBPEMEHHOW MMMYHOIHArHOCTHKE.



9. Y4eOHO-METOAMYECKOE,
JUCIUTINHBI

HH(POPMALIMOHHOE M MAaTepHAJIbHO-TeXHHYeCKoe obecneyeHne

9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

HAIMOHAJIBHOE PYKOBOJCTBO, XaUTOB
P. M., 2024 - 2025

Ne | HanmeHnoBaHue, aBTOP, FOJ M MeCTO PexomenayeTcsi Ipu H3y4YeHUH pa3ieioB KosmmyecTBo |DseKkTpoHHBI aapec
n U31aHUA JAUCHMILTHHBI IK3eMILIAPOB pecypca

/n B 0u0JIHOTEKE
1 2 3 4 5

1 |KnnHudeckas UMMYHOJIOTUS U NMmyHHBIN 0TBeT. MeXaHU3MBbl pa3BUTHS U 0 https://www.

QJLIEPTOJIOTHs ¢ OCHOBaMHM 001Iei perymsnuu. O6mmas uMmyHouorus. CTpyKTypa u studentlibrary.ru/book

HMMYHOJIOTUH: yaeOHUK, KoBampuyk |(QyHKIMHA IMMYHHOH CHCTEMBI. BpoXIeHHBIH 1 /ISBN9785970429105.

JI. B., I'ankosckas JI. B., MemkoBa P. |agantuBHbIi uMMyHUTET. OCHOBBI KIIMHUYECKON html

S1.,2024 - 2025 MMMYHOJIOTHH.

2 |Wmmynonorus, Spunun A. A., 2024 - |VIMMyHHBIH 0TBeT. MeXxaHU3MBI pa3BUTUSA U 0 https://www.

2025 perymsinuu. O6mmas umMmmyHousorus. CTpyKTypa u studentlibrary.ru/book
(YHKIMY NMMYHHOH CHCTEMBI. BpoXIeHHBIH 1 /ISBN9785970413197.
a/lanTUBHBIN HMMYHHUTET. OCHOBBI KIIMHUYECKOH html
HMMMYHOJIOTHH.

3 |MmmyHOnOrHs: NpakTUKyM: yaebHoe |OCHOBBI KIMHIHYECKONH HMMYHOJIOTHH. 0 https://www.
noco6ue, Kosanbuyk JI.B., UrHatheBa studentlibrary.ru/book
T'.A., Tankosckas JI.B., 2024 - 2025 /ISBN9785970435069.
html
4 |OcHOBBI O0IIECH UMMYHOJIOTHH: MmMmyHHBI 0TBET. MeXaHU3MBI pa3BUTHS 1 1349
yueGHOe TTocoOue U MeAUIMHCKAX | peryisinui. OCHOBBI KIIMHUYECKOH HMMYHOJIOTHH.
By30B, I'ankoBckas JI. B., 2024 - 2025
5 |WmmyHomorus: yuyeOHHUK, XauTtos P. VMMmyHHBI 0TBET. MeXaHU3MBI pa3BUTHS 1 0 https://www.

M., 2024 - 2025 perysinuu. O6mias ummyHosnorus. CTpykTypa u studentlibrary.ru/book
(hyHKIUY HMMYHHO# cUCTEeMBI. BpoxKIeHHBIN 1 /ISBN9785970477526.
aJanTUBHBIA UMMYHUTET. OCHOBBI KIIMHUYECKOH html
HMMMYHOJIOTHH.

6 |BakuuHbl M BaKIIMHALIKSA: OCHOBBI KIIMHUYECKOI UMMYHOJIOTUH. 0 https://www.

HaLMOHAIBLHOE PYKOBOJICTBO, 3BEPEB studentlibrary.ru/book

B. B., 2024 - 2025 /ISBN9785970428665.

html
7 |Anneprosorus ¥ UIMMYHOJIOTUSL: OCHOBBI KJINHIYECKOIl UMMYHOJIOTHH. 2

9.2. IlepeyeHb pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHMKAIMOHHON ceTH «HTepHeT», B TOM
YyucJie NpodeccCHOHAIBHBIX 023 JaHHBIX, HE00XOAMMBIX /IVIS1 OCBOCHUS! TMCIUTIIMHbI

1.
2. OBC «KoncynpTant cryaentay www.studmedlib.ru
3. PubMed https://pubmed.ncbi.nlm.nih.gov/
4.
Elsevier «Scopus»
display=basic&zone=header&origin=#basic
5.
«Web of Science» https://clarivate.com/
6. Poccuiickas rocyaapcTBeHHast budnunoreka https://www.rsl.ru/
7. Poccuiickast HalmoHanpHas 6ubnroTeka https:/nlr.ru/
8.
9.3. IlepeyeHb HHPOPMALNMOHHBIX TEXHOJOTHUH,

Hayunast snekrponnas 6ubanorexka eLIBRARY.RU https://elibrary.ru/

OnexTtpoHHas Oubnuoreunas cucrema PHUMY https:/library.rsmu.ru/resources/e-lib/els/
PedepatuBHas n ananmuTHuyeckas 0aza Hay4YHBIX MyONMKalUUil ¥ IUTUPOBAHUS W3JATEIbCTBA
https://www.scopus.com/search/form.uri?

AHanutudeckas u nuTaTHas baza JAaHHBIX KYPHAJIbHBIX crateii komnanuu Thomson Reuters

HCIMOJBbB3YyEMbIX IIPU OCYIIECCTBJIICHHH

00pa3oBaTe/ILHOr0 Mpolecca Mo JUCHUILINHE, BKIOYAs NepedyeHb MPOrpaMMHOro odecneyeHust
U NHPOPMALMOHHBIX CIIPABOYHBIX CHCTeM (IIPU HAJTUYHHT)

1. MS Windows B penakmnusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunien3ust 6eccpouHo

2.
JINIOCH3UA 6eccp0qH0

OeccpoyHO

MS Office B penakumsx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
. MS Visio B pemakmusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nuneH3us




o

Lo

10.

11.
12.
13.
14.
15.
16.
17.

Astra Linux Special Edition, BapuanT nunensuposanus «Opem», PYCB.10015-10 — nuuen3us
OeccpoyHO

Adobe Acrobat Reader — cBo601H0 pacnipoctpansemoe [10

["apaHT (cripaBoyHas nmpaBoBasi cucrema) — Jauiensus a0 31.07.2027

FastStone Image Viewer — cBo6oaHo pactpoctpansiemoe [10

Snnexc bpaysep st opranmzanuii — cBo0oaHO pacmpoctpansiemoe [10

[Tnardopma «1C:Ilpennpusrue 8», konpurypauuu «1C:loKyMEHTOOO0POT roCy1apCTBEHHOIO
yupexenus», «1C:Yuusepcutetr [TPODy», «1C:Meauunna» — nuieH3ust 0ecCpoyHo

Enunas uudposas oOpazoBarenbHas cpena PHUMY wum. H.M. IluporoBa — cobcTtBeHHas
paspabdotka PHUMY

MTC Jlunk nnatdopma aJis mpoBeaeHus: BeouHapos — nueH3us 1o 04.07.2027 r.

Antuupyc Kaspersky endpoint Security — munensust 1o 19.09.2027 r.

ApxuBatop 7-Zip — cBoboaHO pacmpoctpansemoe [10

[Tnatdopma «Kinescope» - munensus 1o 11.03.2027 r.

Cucrtema ynpasnenus ooyuenuem (LMS) — nunensus 6eccpounas

Ubuntu — cBo6onHo pacnpoctpansemoe [10 (OC ¢ OTKpBITHIM UCXOIHBIM KOJIOM)

Debian — cBo6oH0 pacnpoctpansiemoe [10 (OC ¢ OTKpPBITHIM UCXOIHBIM KOJIOM)



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne HaumeHnoBaHue 060py/10BaHHBIX Y4eOHBIX ayAUTOPHIA Ilepeuyennb cienuaIu3MPOBAHHON Meben,
I TeXHUYECKHUX CPeJCTB 00y4eHHs

/m
1 Aynutopusi Ui IPOBEACHUS 3aHATHI JIEKIIHOHHOTO THIIA, 3aHATHH [IpoexTop MmynbTUMenuiiHbIH , HOyTOYK ,

CEMHHAPCKOT'0 THIIA, TPYNIOBBIX ¥ MHIWBUIYAIBHBIX KOHCYIBTAINH, TEKYIIeTo | DKpaH IS IPOeKTopa
KOHTPOJISL ¥ MPOMEXYTOUHOH aTTecTaluy, 000py10BaHHAs MyJIbTUMEINHHBIMHE U
HHBIMU CPEACTBAMH O0YUCHUS

2 |Aynutopus Jyid IPOBEICHUS 3aHATHIH CEMUHAPCKOI0 TUIMA (MIPAKTUYECKUX [IpoexTop MynsTUMeaunitHEIH , HoyTOyK ,
3aHATHI), Ta0OPaTOPHBIX MPAKTUKYMOB, JJaOOPAaTOPHBIX PadoT, OKpaH AJsl IPoeKTopa
JIEMOHCTPAIMOHHBIX SKCIEPUMEHTOB IPYMIIOBBIX M HHAUBULYaTIbHBIX
KOHCYJBTAIUH, TEKYIIETO0 KOHTPOJIS U IPOMEXXYTOTHON aTTeCTallnH,
000pyI0BaHHAs MYJIbTUMEANHHBIMYI Y HHEIMU CPEICTBAMU O0YUYCHHS

3 [[TomemieHune st CAaMOCTOSITENIBHOM pabOTH 00YJaIOIIUXCSI, OCHAIICHHOE VYueGHast MeOeInb (CTOJIbL, CTYIbs),
KOMIIBIOTEPHON TEXHUKOW ¢ BO3MOXKHOCTBIO TOJIKIFOYEHNUS K ceTH HTepHeT U KOMIIBIOTEpHAs TEXHHKA C BO3MOXKHOCTBIO
obecrieyeHreM JIOCTyIa B 3IEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHY IO MOAKITFOYEeHUsS K ceTH «HTepHeT» 1
cpely OpraHu3anun obecreueHHeM I0CTYIIa B JJICKTPOHHYIO

HH(OPMAIIMOHHO-00PA30BATENLHYIO CPELY

4 | YueGHas ayquTOpus JUIs IPOBEACHHMS IPOMEKYTOYHON aTTEeCTalNH VueGHast MeOenb (CTOJIBI U CTYJIbSI ISt
00yJaroIuxcs), CTOJ, CTYJI TIPETIOIaBaTEeNs,
MePCOHANBHBIH KOMITBIOTEP; HAOOp
JIEMOHCTPAIIMOHHOTO 000PYI0BaHUS
(IpOEKTOP, DKPaH, KOJOHKH)

YHuBepcuter oOecredyeH HEOOXOAMMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHsIeMOro MporpaMMHOTO obecnedeHus (CocTaB ompenensieTcs B paboueil mporpamme
JTUCIUIUIMHBI U TTOAJICKUT OOHOBJICHUIO MTPH HEeoO0XoaumocTh). bubianorednsiit poH] yKOMILUIEKTOBAaH
MeYaTHBIMU M3JaHUAMH U3 pacuera He MeHee (0,25 sK3eMIUIsipa KaXJA0ro M3 W3JIaHUN, YKa3aHHBIX B
pabouell mporpaMMe IUCLUMIUIMHBI, Ha OJHOrO OOYy4YaloIIerocs W3 4ucia JUl, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

OOyuatomuMmcs obecriedeH JocTyn (yAalleHHBI JOCTYI), B TOM YHCIE B CiIy4ae MPUMEHEHUs
3JEKTPOHHOTO OOy4YeHHs, OUCTAHIIMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHI, K COBPEMEHHBIM
npodeccuoHaNbHBIM 0a3aM JaHHBIX U HH(POPMAIMOHHBIM CIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezensercs B paboueit mporpaMme IUCHUIUIMHBI U MOAJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaronuecs #3 4YWCIa HHBAIUAOB oOOecnedeHbl NeYaTHBIMU W (WJU) BJIEKTPOHHBIMU
o0pa3oBaTeNbHBIMH pecypcamMu B popmax, aIaiTUPOBAHHBIX K OTPAHHUYEHUSIM UX 3/I0POBBSI.
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