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IACIIOPT PABOYEM TPOT'PAMMBI
1.1. Henu 1 32724 0CBOCHUSI AU CUMUIIIMHBI

1.1.1. IlensMu ocBOCHHSI AUCUUILTHHBI MIMMyHONOTHSI SBISIOTCS (OpMUpOBaHUE Oasmca
3HaHUWA, YMEHUH U HaBBIKOB, HEOOXOAMMBIX i 3(PQPeKTuBHON mpodeccnoHanbHOMI
JESITeIbHOCTH CIEIUAINCTA 10 00IIe TUTHEeHE, 110 SMTUAEMUOJIOTHH B 00JIACTH JUArHOCTUKU U
npodunakTuku 3a00€BaHUIA, B TOM UYUCIE, CBA3aHHBIX C HEXKEJIAaTeIbHBIMU MPOSBICHUSIMHU U
HapymeHUsIMUA (YHKIUNA UMMYHHON CHCTEMBI.

1.1.2. 3agaum QUCLUIUINHEL:

» (dopMHpOBaHHE LEIOCTHOTO TIPEICTABICHUS O CTAaHOBJICHHM U (YHKIMOHUPOBAHUH
MMMYHHOM CHCTEMBl B HOPME W MNpPHU NATOJOTMYECKHX COCTOSHMSIX, B TOM 4YHUCIE,
MMMYHOIIATOJIOTHSIX;

» (opMHpOBaHUE U pa3BUTUE HABBIKOB IPUMEHECHHUS Ha TPAKTUKE UMMYHOJIOTMYECKIX 3HAHHUN
B KOHTEKCTE HIMMYHOTIPO(PIIAKTUKN, IMMYHOIMATHOCTUKH, IMMYHOTEPAIITHH;

» o00ydeHue npuémMam MOCTPOCHUS AITOPUTMOB M aHAIM3a CXEM UMMYHHOTO OTBETA C y4ETOM
XapakTepa NaToreHa (aHTUIEHA), MEXKJIETOYHBIX B3aUMOAECHCTBUA U PETyIATOPHBIX
CUTHAJIOB;

» BBIpa0OTKAa YMEHHMH aHaJIM3UPOBATh M XapaKTEPU30BATH IIPOIECCHI, IMPOUCXOMAIINE B
MaKpOOPraHU3Me MO/ BIUSHUEM (PaKTOPOB MHPEKIIMOHHON 1 HeNH(EKIIMOHHOM MPUPOIBI.

1.2. Mecto aucunmiimusl B ctpykrype OITIOII
1.2.1. JlucuMIUIMHA OTHOCUTCS K 0a30BOM YaCTH.

1.2.2. Jlns u3yueHus: TUCUUIUTHHBI HEOOXOAUMBI 3HAHHSI, yMEHUS U HaBBIKH, (POPMUPYEMBIE
MPEANIECTBYIOMUMHE JUCITUTUTMHAMU/TIpAaKTUKaMU: «DU3HKaA, MATEMAaTUKaY, «XUMUs», «bromorusy,
«AHatomus yenoBeka», «l'ucronorus, smOpuonorus, Huronorusy, «buoxumusy, «HopmanpHas
busuonorusiy, «MonekymsipHas  reHerukay, «llatopusuonorus», «Mukpobuosorus u
BHUPYCOJIOTHSI».

1.2.3. U3ydeHue AUCHUILIUHBI HEOOXOIUMO JUI MOJYyYEHUs 3HAHUHN, YMEHUH U HaBBIKOB,
(bopMHUpYEMBIX  TOCIEAYIOIMIMMU  JUCHUIUTHHAMu/TipakTukamu:  «[uruena», «llemuarpusi»,
«JlepMaTOBEHEPONIOTUS», «AKYIIEPCTBO U THUHEKOJOTUs», «OHKOJOTHS, JydeBas Tepamusy,
«Hpexmonnbie 0one3Hn», « Xupyprudeckue 00se3nn», «OTOpUHOIAPUHTONIOTUSA», «BHYyTpeHHUE
Oone3nn», «Ctomatonorus», «KnuHudeckas mnaGopaTopHas JMarHOCTHKa», «CaHUTapHO-
TUTHCHUYECKHE J1a0OpaTOPHBIE HCCIENOBAHUSY, «dnuaeMuonorus», «MmMmyHonpodumakTukay,
«['uruena gereit 1 MOIPOCTKOBY, «DTUZHATPUN.

B ochHoBe mpemomaBaHWs JaHHOW  JUCHUIUIMHBI  JIS)KAT  CIEAYIOIIME  THITBI
npodeccHnoHaNBEHOM e TEIbHOCTH

1. JIMAarHOCTHYCCKHIA,

2. npoUIaKTHIECKUH.



1.3. KOMHeTeHIII/II/I, q)opanyeMbIe B pe3yJjibTaTe OCBOCHHUA NTUCHUITJIUHBI

1.3.1. O6menpodeccuoHaibHbIEe KOMIIETEHINH

HaumenoBanue
No KaTeropuu Kon Nuaukatopsl yHUBEpCaIbHBIX Texnonorus
CopneprkaHue KOMIETEHIIUN
n/n | oOmenpodecCHOHANBHBIX | KOMIIETCHIINN KOMIIETEHIIUU ¢dbopmupoBaHus
KOMIIETEHIINH
1 EcrecTBeHHOHay4HbBIE OIIK-3 OIIK-3 Cnoco6en pemarthb N-1 onk-3 Bnaners Jlexuus

MCTOABI TIO3HAHUA

npogeccuoHabHbIE 3a1a4N
Bpaya 1o o01ei ruruexe,
3MUAEMHOJIOTHH C
HCII0JIb30BAHMEM OCHOBHBIX
GuU3NKO-XUMHYECKHX,
MaTeMaTH4YeCKUX U HHBIX
€CTEeCTBEHHOHAYYHBIX MOHATHH U
MeTO/0B.

QITOPUTMOM OCHOBHBIX
(UBUKO-XUMUYECKUX,
MaTeMaTUYECKUX U UHBIX
€CTECTBEHHOHAYYHBIX METOJIOB
HUCCIEeNOBaHUN.

NJ-2 onk-3 YMeTh
WHTEPIPETUPOBATH
pe3yabTaThl (PU3HUKO-
XUMHYECKHUX, MATEMaTHYECKHUX
Y UHBIX €CTECTBEHHOHAYYHBIX
WCCIIE0BAHUM NIPH PELICHUN
npodecCHOHATIBHBIX 33/1au.

Jloknaz ¢ mpe3eHTauuei
[IpakTrueckue 3aHATHS
CamocrosTenpHas padbora




1.4. O6bem y4yeOHOM TUCHUIIMHBI U BHIbI y4eOHOH padoThl

TpynoeMKocTh Bcero
CemecTpbl
Bl vIe6HOM DaGOTLL B 3aUETHBIX | B aKaJeMH- v | \4
Aya P e THHUIAX YeCKHX Tpy0EMKOCTb T10
(3BE) yacax (4) cemectpam (1)
1 2
AyauTopHasi pabora, B TOM YHCIIE: 2 72 24 48
Jlexunu (J1) 0,67 24 8 16
JIaboparopusie npakTukymsl (JIIT)
[Tpaktrueckue 3ansatus (113) 1,33 48 16 32
Knununueckue npaktuueckue 3ansatus (KI13)
Cemunapsl (C)
CamocrositeabHas padora cryaenra (CPC), B 1 36 12 24
toM uncie HUPC
IpomexxyTounas arrectamus: | 3a4eT (3) 3a9CT
UTOr'O 3 108
2. CTpyKTypa U coaep:kaHue TUCIUNTHHBI
O011as Tpy10€MKOCTh MOJTYJIsI TUCIUTLTHHBI COCTABIISIET 3 3a4eTHBIX equHUIIBL, 108 4.
2.1. CrpyKTypa AUCUMILINHBI
@ Bupl yue6HOI paboThI
o
Ne . 3 AYyJIUTOpHBIEC Yachl
n/ | HaumeHoBaHue pa3ienoB U TeM 5 g CPC
i g 5 Jo | JIIT | II3 | KII3 | C
Q Q
@) 2]
Paznen 1. O6mast ummynosiorus. | IV,V | 63 | 14 28 21
1 BBenenue B AMCUUIIINHY. v 9 2 4 3
OCHOBHBIE IOHATHS U TPUHIHUIIBI.
2 | ImmyHHas cuctema: KIETKH, v 9 2 4 3
TKaHU, OPTaHBI.
3 BunioBoii (BpoxaeHHBIH) v 9 2 4 3
MMMYHHTET: Paclio3HaBaHUE,
apceHall, peaxkIuu.
4 Bocnanenue — xkjieTouHble U v 9 2 4 3
TYMOpaJIbHBIE MEXaHU3MBI.
5 NHIyKTOpHI aAaliTUBHOTO \" 9 2 4 3
nuMmyHHoro orsera. MHC.
6 | AganTUBHBIA UMMYHUTET: \" 9 2 4 3
pacrno3HaBaHHe aHTUTEHA.
7 MexaHu3Mbl aJalTUBHOTO \" 2 4 3
MMMYHHOTO OTBETA.




@ Bupl yue6HO# paboTh
Ne § AynUTOpHBIE Yachl
n/ | HaumeHoBaHue pa3iesnoB U TeM % ; CPC
I g 5 J | JII| II3 | KII3 | C
S | A
Paznen 2. YacTHas \Y 45 10 20 15
HMMYHOJIOTHSI
8 YacTHbIe BOIIPOCH! 00MIIEH \Y 9 2 4 3
MMMYHOJIOTUU. IMMyHHBIH
craryc. MeTonbl Hccaen0BaHus B
MMMYHOJIOTHH.
9 BBenenue B MMMYyHONATOJIOTHIO. A\ 9 2 4 3
Anneprus u
TMIEPYYBCTBUTEIBHOCTD.
10 | UmmyHoOnoruueckas A% 9 2 4 3
TOJIEPAHTHOCTh U ayTOUMMYHHBbIE
IIPOLIECCHI.
11 | UmmyHOOEhUIIUTHL U A 9 2 4 3
UMMYHOJE(PHUIIMTHBIE COCTOSHUSI.
12 | UmMmyHOIOTHS OITyX0JIEBOTO A% 9 2 4 3
pocta. MMmyHonpoduaakTuka.
3auer \%
Hroro 108 | 24 48 36
2.2. TemaTruyeckuii IJIaH JIeKIHOHHBIX (T€OpPeTHYECKHUX) 3aHATHH
Pesynbprar 00yueHus
No Kon- o,
= B BUJIE
n/ | HaumeHnoBanue pas3zena, TemMa JeKIUU BO 3
0 4ACOB = (I)OpMI/IpyeMLIUX
O KOMIETEHIIUH
Paznen 1. O01mas HMMYHOJI0THS 14 I\ OIIK-3
1 Tema 1. Beaenue B gucturuinHy. OCHOBHBIE TOHSTHS U 2 v
IPUHLIMIIBL.
2 | Tema 2. UMMyHHas cucTeMa: KIETKU, TKAHU, OPTaHBbI. 2 IV
3 | Tema 3. BunoBoii (BpoKJeHHBIN) UIMMYHHUTET: 2 v
pacrno3HaBaHHe, apceHall, peakluu.
4 | Tema 4. BocnaneHue — KJI€TOYHbIE U TyMOpaJbHbIE 2 v
MEXAHU3MBI.
5 | Tema 5. UHOyKTOpBI AalITUBHOIO HMMYHHOI'O OTBETA. 2 A"
MHC.
6 | Tema 6. AnanTUBHBIM HIMMYHHUTET: paclio3HaBaHHe 2 vV
AQHTHUTEHA.
7 | Tema 7. MexaHu3MBbl a1allTUBHOT'O UMMYHHOT'O OTBETA. 2 A"
Pazgen 2. YacTHasi HMMYHOJIOTUS 10 V OIIK-3
8 | Tema 8. YacTHbIe BOIPOCH! 001l IMMYHOJIOTHH. 2 A"
NmmyHHBIN cTaTyc. MeTobl HCccienoBaHus B
MMMYHOJIOTHH.
9 | Tema 9. BeneHHe B MIMMYHOITATOJIOTHIO. AJUleprust U 2 A%
TUIEPYYBCTBUTEIBHOCTD.
10 | Tema 10. MMMyHONOrH4Y€ECKast TOJIEPAHTHOCTD U 2
ayTOMMMYHHBIE MPOLIECCHI.




Ne Kou- o Pesynprar 00ydeHus
= B BUJIE
n/ | HaumenoBanue paszziena, TemMa JEKIUU BO 3
. 4ACOB = (bOpMpreMBIUX
&) KOMIETEHIIUN
11 | Tema 11. UMMyHOACPULINTH U UMMYHOAC(DUITUTHBIC 2 \Y%
COCTOSIHUSL.
12 | Tema 12. UMMyHOJOTHS OITyXOJIEBOI'O POCTA. 2 A%
MMMyHOITPO(UITIAKTHKA.
Hroro: 24
2.3. Temaruyeckuil IUIaH NPAKTHYECKUX 3aHATHI
Kon-Bo
No Bun 4acoB o Pesynbrar
" 3aHs- 9 | 00yuyeHus B BUJIC
n/ | HaumeHnoBaHwue pasnena, TemMa 3aHATHS g
- THS N S bopMupyemMbIx
ya CPC o KOMIICTCHITUM
TOP.
Pa3nen 1. O61masi HUMMYHOJIOTHA OIlIK-3
1 Tema 1. Benenne B puctumiauny. OcHoBbie | 113 4 2 v
MIOHSTHSL U IPUHLIMIIBL.
2 Tewma 2. UMMyHHas cuctema: KJI€TKU, TKaHH, 113 4 2 v
OpraHbl.
3 Tema 3. BunoBoii (Bpox1€HHBIN) UMMYHUTET: I13 4 2 v
pacrno3HaBaHHe, apCEHaJl, pEaKILIUH.
4 Tewma 4. Bocnanenue — KJ1€TOYHBIE U I13 4 3 v
T'YMOPaJIbHbIE MEXAHU3MBI.
5 Tema 5. UnaykTOps! agantTuBHOro KMMyHHOro | 113 4 3
orsera. MHC.
6 Tema 6. AnanTUBHBIA UMMYHUTET: 113 4 3
pacrno3HaBaHUE aHTUTCHA.
7 Tema 7. MexaHu3Mbl aJaliTUBHOTO I13 4 3
MMMYHHOT'O OTBETA.
Pa3nes 2. YacTHasi MMMYHOJIOTHA OIIK-3
8 | Tema 8. HacTHble BOMpOCHI 001IEH I13 4 3 A%
“MMyHostoruu. MIMmyHHBIN cTatyc. MeTosl
UCCIIEIOBaHNsI B MMMYHOJIOTHH.
9 Tema 9. BeneHne B IMMYHOIIATOJIOTHIO. I13 4 4 A%
Amieprus ¥ TMIIEpYYBCTBUTEIBHOCTD.
10 | Tema 10. MIMMyHONOrHY€ECKast TOJIEPAHTHOCTh I13 4 3 \"
1 ayTOMMMYHHBI€ [TPOLIECCHI.
11 | Tema 11. UMMyHOACDUIIUTHI U 113 4 4 A%
UMMYHOJE(PHUIMTHBIE COCTOSHUS.
12 | Tema 12. IMMyHOIOTHSI OITyX0JIEBOTO POCTA. I13 4 4 A%
NmMmyHOnIpodunakTuka.
Hroro: 48 36

2.4. ConepxaHue TUCUUILTUHBI

PA3JIEJI 1. OBLIAA UMMYJOI'UsA

Tema 1. Beeoenue 6 oucyunauny. Ochognvle nOHAMUA U RPUHUUNDL.

7




Cooeporcarue memol:

1.

ba3zosvie npunyunsr opeanuzayuu ummynnou cucmemol. OnpeneaeHne UMMYHOJIOTHH, HOBOE
orpesieNiecHue UMMYHHUTETa. BHOTOTHYeCKHiA CMBICTI IMMYHUTETA U MEIUKO-OHOIOTHYECKOe
COepKaHUE  COBPEMEHHOM  HMMMYHOJIOrMU.  OpraHHO-LUMPKYJIATOPHBIA  MPUHLIMII
OpraHm3ali WUMMYHHOUW cucTteMbl. OCHOBHBIE (OPMBI pEarupoBaHUS;, KICTOYHBIA U
MOJIEKYJIAPHBIA apceHadl MMMYHHOW CHUCTEeMbl. J[BOMCTBEHHOCTh MMMYHHOW CHUCTEMBI —
(UIOTCHETHYECKH JPEBHUE MEXaHU3Mbl BPOXKICHHOTO WMMYHHUTETA, CBSI3aHHBIC C
BOCMAJICHWEM, KaK OCHOBA, Ha KOTOPOH pa3BUBAIOTCS aHTUTE€HCHEHU(UUECKHE MPOILECChI
aIaNITUBHOTO UMMYHUTETA, MPUBOASIINE K (POPMUPOBAHUIO UMMYHOJIOTUIECKON TTAMSITH.
Hcmopus cmanoenenuss nayku. 3apOoXJAEHUE U Pa3BUTUE UMMYHOJIOTMU — SMIIMPUYECKUN
nepuon, poib Ilactepa W ero mkodsl B CO3JaHUM HAyYHON HMMYHOJOTHUH, Pa3BUTHE
MH(MEKIMOHHOW HMMMYHOJIOTUM B TIEpBOM TMOJMOBMHE XX BeKa, MEpEeOpUEHTAUs U
pacmupenne GpyHIaMeHTaIbHBIX 3a1a4 BO BTOpoi monoBuHe XX — Hadane XXI BB.
Ilpeomem u 3a0auu ummynonocuu. IlpeaMeT MMMYHOJIOTHH; 3a1adydl OOIIEH W YacCTHOU
MMMYHOJIOTHH; 00bEKTHUBHBIE MPOOJIEMBbI UCCIICIOBAHUS UMMYHHOU CUCTEMBI.
Ipaxmuueckas paboma Ne 1. OcHogHble NOHAMUS U NPUHYUNBL UMMYHOLO2UY. TIOTYYSHHE
YMEHUUW ¥ HaBBIKOB OIICHKHA COCTOSHUS aHATOMO-()U3MOJIOTHUYECKUX OapbepoB IO
pe3ynbTaTaM TECTUPOBAHMS OAKTEPULIMTHOCTH HKETYJOUYHOTO COKa, KOXKH, CITIOHBI.

@®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MATePHAJIa: KOHTPOJBbHBIE BOIPOCH, TECTOBBIC
3aj1aHus, opopmileHUe OT4eTa o MpakTudeckoi padore Ne 1.

Hcnoan3oBanue 3JICKTPOHHOI'O oﬁyt{em/m H JUCTAHIHUOHHBIX 06p330BaTeJIbHLIX TEeXHOJIOIHii:

na.

Tema 2. Ummynnas cucmema: Kiemku, mKaHu, Op2aHbl.
Coodeparcarue memol:

1.

3.

4.

Llenmpanvnvie aumgpoudnsvie opzanvi. KOCTHBIM MO3r Kak HUCTOYHUK KJIETOK MMMYHHOMH
CUCTEMBI: T€MOII033, UMMYHOII033. TUMyC — CTpOeHue, pojib B Pa3BUTUU MU ceiekuuu T-
IUMQOIUTOB, CeKpeTopHask PyHKIUs, OMOJIOrHUYECcKasi pojib TOPMOHOB THMYCA.

Cmpykmypel nepugepuueckozo omoena UMMYHHOU cucmemvl. JlumpaTHuecKue y3iabl U
cele3eHKka — cTpoeHue, T- u B-kierounsle 30HBI. JIUMQouIHbIE CTPYKTYpBl KOXH U
CIIM3UCTBIX 000JI0UEK — CTPYKTypUpoBaHHas U 1uddy3Has numponaHas TKaHb, CeupuKa
pactipenenenus T - u B-num¢pounuToB, AEHAPUTHBIX KIETOK.

Knemxu ummynnou cucmemwvri. TUNBI M TPOUCXOKICHUE KIETOK WMMYHHOW CHUCTEMBI,
daxTopsl quddepenipokr. CD-HOMEHKIATYpa MOBEPXHOCTHBIX MOJIEKYJN JICHKOLIUTOB.
Jlumbpouute:  Mopdosorus, MapKepbl, CTaAUM pPa3BUTHUS, T'yMopajibHble (AKTOpHI,
KOHTPOJIMPYIOIIME pa3BUTHE U TIposndepanuto. MuenouaHble KIETKH — TPaHyJIOLUTHI,
MOHOHYKJIEapHbI€ KJIeTKU. BcriomorarenbHble KIETKH.

IIpaxkmuueckas paboma Ne 2. UmmyHHas cucmema. KiemKu, MKAHU, OpeaHvl: 3HAKOMCTBO C
OCOOCHHOCTSIMU CTPOEHHSI JIMM(OUIAHBIX OPraHoB; MOJyYEHHE MPAKTUYECKUX HABBIKOB
ananmu3a CD-mapkepoB A/l OLIEHKH THUIIOJIOTUH M (PYHKIIMOHAIBHOM 3HAYMMOCTH KIIETOK
MMMYHHOH CUCTEMBI.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOEGHHMSI MaTepuasia: KOHTPOJIbHbIE BOMNPOCHI, TECTOBbBIE
3ajjaHud, opopMIIeHHE OTYeTa 110 MpaKTHUecKoi padore Ne 2.

Hcnonb3oBanue 31eKTPOHHOI0 00y4eHHMs 1 JUCTAHIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHIL:

Ja.

Tema 3. Buooegoit (8postcoennslii) ummynumem: pacno3naganue, apcena, peakuyuu.
Coodepoicarue memul:




1. Obwas xapaxmepucmuxu u apceHal CUCmemvl 8UO0B020 (BPONCOEHHO20) UMMYHUMEMA.
OTnuuuTenbHble 4epThl U (QYHKUUU BPOXKACHHOrO MMMyHuTeTa. Kiertounsle (akTopbl
BPOXKICHHOTO HWMMYHHTETA: MHEIIOWJHBIE ¢ BPOXKICHHBIC JUMQPOUIHBIC KIICTKH.
['ymopanbHble (aKTOpbl: KOMIUIEMEHT, IIUTOKHHBI, MEIUAaTOpPhl BOCHAJICHHUS M UX POJb B
HOPMAJIBHBIX M MATOJOTUYECKUX UMMYHHBIX IpoIieccax.

2. Aneopumm pazeumus 8pONCOEHHO20 UMMYHHO20 OMEema U OCHOBHble (OpMbl peaKyull.
OO0muit aropuT™M pa3BUTHS UMMYHHOTO OTBETA: paclio3HaBaHWE, aKTUBAIUS, JIMMHUHALIIS
natoreHa. MumieHnu BpoxaeHHoro ummynutetra (PAMP, DAMP), narrepapacno3Haromme
pereniropsl (PRR). MexaHN3MbI 2TMMUHAIINY TTATOTeHA: (ParouTo3; KOHTAKTHBIM KUJUTHHT
KOMIUIEMEHT-3aBUCUMBIN Jn3uc. CucremMa KoMILIeMeHTa — npupoia (akTopoB, MPHUHIIUI
KaCKaJHOW aKTUBALIMM, aJIbTEPHATUBHBIA U KJIACCHYECKUN NMYTH aKTUBALMM KOMILJIEMEHTA,
UMMYyHoOJIOruueckue 3¢ (HeKThl aKTUBAIUH.

3. Ilpakmuueckas paboma Ne 3. Buodoeoiul (8posicOeHHblll) UMMYHUmMeEm: pAacno3Hd8aHue,
apcenain, peakyuu: OTy4YeHUE MPAKTUYECKUX HABBIKOB OLICHKHU (paronuTo3a u ryMopaibHON
COCTABIISIONICH BPOXKJICHHOTO UMMYHHTETAa; ()OPMUPOBAHUE YMEHHUH OICHKH pPE3YJIbTaTOB
TECTUPOBAHUS OAKTEPULIUIHON AKTUBHOCTH CHIBOPOTKH KPOBH.

®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MATepHaJia: KOHTPOJBbHBIE BOIMPOCHI, TECTOBBIC
3aanus, ohopMIIeHHE OTYeTA 110 MPaKTHIECKoi padore Ne 3.

Hcnosb30BaHue 3JIEKTPOHHOI0 00YUYeHUsI M JUCTAHIIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHI:
Ia.

Tema 4. Bocnanenue — Kiemounbvle u 2ymopaibHvle MEXAHU3MDBL.
Cooeporcanue membi.

1. Bocnanenue: mepmunonozust u areopumm pazeumusi. BocrnajieHne Kak OCHOBa MMMYHHBIX
MPOIIECCOB; CTEPWIBHOE H HH(DEKIIMOHHOEC BOCHAJICHHWE. AJbTepalusi W OCHOBHBIC
MPOSIBIICHUST JIOKATbHOTO WH(GEKIMOHHOTO BocmaleHus. KIeToyHbli Hu  COCYAHMCTHIN
KOMITOHEHTBI OCTPOTO BOCITAJICHUSI.

2. Komnonenmul u peaxyuu npoyecca éocnaienus. Poab cUCTeMbl KUHUHOB, KOMIUIEMEHTa U
CUCTEMBl AKTHBHUPOBAHHOBIX (DaroluTOB B pa3BUTHH BocmajeHus. Hero3. L[UTOKWHEL
CBOICTBAa U MEXaHU3MBI IEUCTBUS; TPATUIIMOHHAS KJIacCU(PHUKAIUS; TPOBOCIATUTENbHbIE U
MIPOTUBOBOCIIAJTUTEIIEHBIC [IUTOKUHBI.

3. Ilpomusoodelicmeue namo2ceHO8 BpPOHCOEHHOMY UMMYHUmemy. MeXaHU3Mbl HUMMYHHOM
9Ba3WM  IATOTCHOB.  YCKOJIb3aHHWE TATOTCHHBIX OakTepuii OT  pacro3HABaHWS;
MPOTUBO/ICHCTBHE (PArolUTO3y; MPOTUBOACHCTBHE KATHOHHBIM TMENTHAAM; HHAKTUBAIUS
KOMILJIEMEHTA.

4. Ilpaxmuueckas paboma Ne 4. BocnanreHue — kiemouHvle U CYyMOPATbHbIE MEXAHUSMbL!
MOJTyYEeHHUE YMEHUU W HABBIKOB XapaKTEPUCTUKH (DYHKIIMOHAILHOW aKTHBHOCTH OCHOBHBIX
Tpynn LWTOKUHOB W MOJAETUPOBAaHUS TPOIECCOB, HAIPABICHHBIX HAa JIMMHHAIIUIO
MATOTCHOB; TPAKTOBKHU TOCJICICTBHI aKTHBAIIMHA CUCTEMBI KOMIUIEMEHTA.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOECHHMSI MaTepuasia: KOHTPOJIbHbIE BOMPOCHI, TECTOBHIE
3ajjaHus, ohopMIIEHHE OTYEeTa 10 MpaKTHUecKoi pabore Ne 4.

Hcnonb3oBanue 31eKTPOHHOI0 00y4eHHMs M JUCTAHIIMOHHBIX 00Pa30BaTEeJIbHbIX TEXHOJIOTHIA:
aa.

Tema 5. Hnoykmopot adanmuenozo ummynnozo omeema. MHC.
Codeporcanue membi:
1. Aumuecen — undoykmop ummynnozo npoyecca. OCHOBHbIE XapaKTEPUCTUKUA aHTUIE€HA: aHTH-
TeHHOCTh, WMMYHOT€HHOCTh, aHTHUTEHHas crnenuuuHoctb. DakTopbl, OMpeesonne
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2.

4.

UMMYHOT€HHOCTh. B-kiierounbsie u T-kieTounbie smuTonbl. Knaccudukanuu aHTUTEHOB —
ranTeHbl W TanTeHOCHEeIU(PUYHOCTh, AaHTUT€Hbl THMYC3aBUCHUMbIE M THUMYCHE3aBHCHMBIE,
M30aHTUTEHBI YEJIOBEKA.

I nagmnwiti komniekc ucmocosmecmumocmu, e2o cmpykmypa u @yuxyuu. buonorndeckas
pors MHC; cBoiicTBa KOMIUIEKCA: MOJUTE€HHOCTb, MOJMMOP(H3M; THUI HACIEIOBAHUS.
Oxcnpeccus U dpyakuun antureHoB HLA I u Il knacca.

Ipoyeccune u npezenmayus anmueena T-rumgoyumam. I1oHSATHE TPOLIECCHHTA AHTUTEHA,;
CTaAWM;  SK30I€HHBIM M DHHAOTEHHBI NyTH mpoleccuHra antureHa; poias MHC B
MPOLIECCUHTEe  aHTUreHOB.  KJEeTOYHbIE  OCHOBBI  NPEJCTABICHUS  AHTUTEHOB  —
AHTUTCHIIPE3CHTUPYIOIINE KJIETKH, YCIOBHS HUX B3auMojeiictBus ¢ T-numdouurtamuy,
(dbopMHUpOBaHHE WMMYHHOTO CHHAIICA, pPOJIb KOPEIENTOPOB, KOCTUMYJIHUPYIOIIUX H
aAre3uBHbIX MoJieKynl. [Ipe3eHTanusi aHTUreHa Kak LEHTPajJbHOE COOBITHE HMMYHHOTO
OTBETA, CBS3BIBAIOIIEE HECTICIM(PUICCKYI0 U CHENU(UISCKYIO COCTABISIONINE UMMYHHOMI
CUCTEMBI.

Ilpakmuueckas paboma Ne 5. Huoykmopwi aoanmugnozo ummynnozo omeema. MHC:
MOJyYeHUE HABBIKOB COCTABIICHUS W aHalIM3a CXeM HHAYKLUUU aJalTHBHOTO MMMYHHOTO
OTBETA B 3aBUCUMOCTH OT JIOKQIHM3allMM aHTUTE€HA W XapaKTepa aHTUTCHHBIX JETEPMHUHAHT
(SMIKMTOMOB); pelIeHUE 33/1a4 10 MpodIeMe THCTOCOBMECTUMOCTH.

@dopMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MaTepHaja: KOHTPOJBHBIC BOIMPOCHI, TECTOBBIC
3aanus, ohopMIIeHHE OTYeTa 110 MPaKTHUECKoi padoTe Ne 5.

Hcnoan3oBanue 3JICKTPOHHOI'0 Oﬁy'leﬂlflﬂ H JUCTAHIHUOHHDBIX 06p330BaTeJ'II)HI)IX TEXHOJOTWii:

Ia.

Tema 6. AoanmueHblii uMMyHUmMEm: PACHO3HABAHUE AHMUZEHA.
Cooeporcarue memol:

1.

2.

Obwas xapakmepucmuka u apcenanr aoanmueHo20 UMMYHHO20 omeema. OTINYNUTENbHbIE
yepThl M (YHKUUU aJanTHUBHOIO MMMYyHHUTeTa. OCHOBHBIE THIBI UMMYHHOI'O OTBETa WU
OCHOBHBIE (Da3bl pa3BUTHA: MHIYKTUBHASA U 3¢ dexropHas. JIuMponuTsl — marepuanbHas U
(GYHKIIMOHUPYIOIIAs OCHOBA aJIalTUBHOTO UMMYHUTETA. KIIOHaIbHO-CEIeKIIMOHHAs TEOpUs
®.M. bepnera. Peakuuum B 3apojbllieBOM IIEHTpe B-kierouHoro Qosukyna.
JlumdaTtuueckoro.

Anumueenpacnosuarowue peyenmopwl T- u B-numghoyumoe (ARR). Ctpyktypa B-kinerounoro
peuenTopa — 0cOOEHHOCTH MEMOpPaHHBIX UIMMYHOTJIOOYJIMHOB, BCTIOMOTaTEIbHbIE MOJIEKYJIbI
B-xieroynoro penenrtopa. T-KJI€TOYHBIN PELIENTOP — Pa3HOBUAHOCTH, IOJIUIIECIITUIHBIC LIEMU
peLenTopoB, HX JOMEHHas CTPYKTypa, CTPYKTypa aHTUICHCBS3BIBAIOIIETO YYacTKa,
nononHuTenbHble  Mosiekynsl (CD3). Cenekuust KJIOHOB JUMQOLUTOB Kak CpPEACTBO
aJanTalyy aHTUTEHPACIO3HAIOIIEr0 pernepTyapa K 3ampocaM opraHuzMa. OcoOeHHOCTH
pacrio3HaBaHHUsA aHTUreHOB T-nuMdorTaMu, HEOOXOAMMOCTh NPE3EHTAllMd AHTUTECHOB.
Knacesl n moaknaccel ummyHorinoOynunoB: IgM, IgG, IgA, IgE, IgD. buonoruueckue
0C00EHHOCTH UMMYHOTJI00YIMHOB pa3HBIX KJ1accoB. D¢ (dekTopHble GYHKINU aHTUTEI.
Mexanusmor  cenepayuu  paznoobpazus  awmuzenpacnosnarowux — yenmpog  ARR.
BapuaGenbHple 1OMEHBI Kak CTPYKTypHass OCHOBA MMMYHOJIOTMYECKOI'O DPAacCHO3HABAHUS.
dopMupoBaHHWE AHTUTE€HPACIIO3HAIOIIEr0 pernepryapa JUMQOLUTOB — pa3HooOpasue
3apOoJBIIIEBBIX V-T€HOB, UX MepecTpoiika npu AupdHepeHIupoBKe JIUM(POLUTOB.
Ilpakmuueckas paboma Ne 6. Aoanmueuviti uUMMYHUmMem: pPACNO3HABAHUE AHMUSEHA:
[IOJIy4YCHUE IIEPBUYHBIX YMEHHMM M HABBIKOB IIPUMEHEHUs CEPOJIOTMYECKHX METOHOB C
WCCJIE0BATEIbCKUMU LEISIMU M HMHTEPIIPETALMU PE3YyJIbTaTOB CEPOJIOTMYECKHUX TECTOB;
OTIpeNieNIeHus COAepP)KaHUsI MMMYHOT100yaMHOB MeTtoioM PUJI mo ManunHwu.
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@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHMS] MaTepHaJia: KOHTPOJIbHBIE BOMPOCHI, TECTOBHIE
3amanus, opopMIICHHE OTYETa MO MpaKkTHIeckoi padore Ne 6.

Hcnonb3oBaHue 3JIEKTPOHHOTO 00y4YeHHsI M TMCTAHIIMOHHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHIA:
na.

Tema 7. Mexanusmol a0anmugenozo UMMYHHO20 Omeema.
Coodepoicarue memul:

1. Aoanmuemnwiti ummynnsiti omeem. Kirouesvie snu3006i. AINTOPUTM Pa3BUTUS aJalITHBHOTO
UMMYHHOTO oTBeTa. Ponb mauddepenunuposku T-xenmnepoB B BbIOOpE (POPMBI HMMYHHOTO
0TBETa — KJIETOYHOTO U TyMopainbHOro: KoHenuus Th1l/Th2-nmuBeprenunu, poiab HIUTOKWHOB
B MHAYKIIMY HMMYHHOT'O OTBETA.

2. Knemoumnwiii ummyHHblll omeem. AITOPUTM Pa3BUTHUSA U perynsauus. KinerouHbsii UMMYyHHBII
OTBET — €ro Pa3sHOBUJHOCTU (LIIUTOTOKCHYECKHI M BOCHAIUTENbHBIN); AU(depeHInpoBKa
[IUTOTOKCUYECKHUX JTUM(OIIUTOB, OCOOCHHOCTH BOCIIPUATHUS UMU aHTUTEHHOTO M XEJIIIEPHOTO
CUTHAJIOB; POJIb IIUTOKUHOB; B3aumojeictBue CD4 T-xnerok u makpodaros. Thl kax
OpraHu3aTOp KOMILIEKCHOTO MMMYHHOT'O OTBETA.

3. Iymopanouvlii ummyHHwlli omeem.  AJTOPUTM pPa3BUTHS W perymsuus. ['ymopanbHbIH
UMMYHHBII OTBET — B3aumojeictBue B-mumdouutoB c¢ T-xennmepamu; HHIAYKIUS
nponudepannn U auddepeH-uMpoBKU B-KIeTOK; cenekuus B 3apOABIINIEBBIX ILIEHTPAX;
NEPEKII0YeHUE N30TUIIOB HIMMYHOTJIOOYJIMHOB; co3peBaHue apQUHNUTETA; POIb IUTOKUHOB,
muddepeHIMPOBKa MIIa3MaTUYECKUX KIETOK; CEKPEIs aHTUTEN.

4. Ilpaxmuueckas paboma Ne 7. Mexanusmol a0anmueno2o UMMYHHO20 Omeema. TOTy4yeHUue
HAaBBIKOB M yMEHHW COCTAaBJIICHHS M aHaIU3a CXEM aJalTUBHOIO MMMYHHOTO OTBETa B
3aBUCHMOCTH OT JIOKAJIU3allMK aHTUreHa 1 ero npe3enraunn AIIK.

®opMa KOHTPOJISI M OTYETHOCTH YCBOCHHMSI MaTepHasia: KOHTPOJIbHBIE BONPOCHI, TECTOBHIE
3ajjaHus, opopMIIeHHE OTYEeTa 110 MpaKTHUecKoi pabore Ne 7.

Hcnoab3oBanue IJEKTPOHHOI'O Oﬁy'—leHI/lﬂ U JUCTAHIHOHHBIX 06p2[30BaTe.]'lebIX TEeXHOJIOTHIi:
Ja.

PA3JIEJ 2. YACTHASA UMMYHOJIOI'US1

Tema 8. Yacmmnuwie 6onpocwt oouwieit ummynonozuu. Ummynnutii cmamyc. Memoowt uccieoosanus
6 UMMYHON02UU.
Cooeporcarue memul:

1. Ammynnoiti cmamyc u gakmopvl OuHamuky. MeTOIOIOTHs HCCIEOBaHUS HUMMYHHOMR
CUCTEMBI; CcTaHAapTH3auus oOcienoBaHus. DakTopbl JUHAMHUKA HMMYHHOI'O CTaTyca:
TeHJIepHbIC, OHTOTEHETHYECKHE OCOOCHHOCTH;  MPHUPOAHO-KIMMATHYECKHUE (aKTOpPHI,
AHTUTEHHAsT Harpy3ka; MOIUMOpPPU3M TEHOB HMMYyHHTETa. Bo3pacTHas HWHBOJIOIUS
MMMYHHOUH CUCTEMBI.

2. Obwasa xapakxmepucmuxka Memo0oo08 UCCIe008aHUs UMMYHHO20 cmamycd. AJITOPUTM
UCCJIEeI0BAHNS HIMMYHHOTO cTaryca. KitoueBbie MeTo/1bl HCCIE0BAaHUSI HUMMYHHOU CUCTEMBI:
LUTOJIOTUYECKHE, HMMMYHOAHalIU3, (QPaKIHMOHUPOBAHUE, MOJEKYJISPHO-TEHETHUECKUE U
ounorexHonorudeckue. [1o1xXo/b1 K OIEHKE MMMYHHOTO CTaTyca: TeCThl | 1 2 YpOBHSI.

3. Ummynocpammel:  npunyunst  mpaxkmosky. (OCHOBHBIE TMpaBWJIa  UHTEPIIPETALUU
uMMyHOrpamMbl 1o JlebeneBy. MIMMyHOIMAarHOCTUKA KaK MHCTPYMEHT I TUATHOCTHUKHU
3a00eBaHus U pa3pabOTKH AITOPUTMA MHIUBUIYATbHON HMMYHOKOPPEKIIUH.

4. Ipaxmuyeckas paboma Ne 8. Hmmynnwiti cmamyc. Memoowl ucciedo8anus 8 UMMYHOLOSUU.!
(dbopMUpOBaHHE HABHIKOB M YMEHHI OILEHKM HMMYHHOIO CTaTyca Ha OCHOBE aHajiu3a
UMMYHOTPaMM ¥ HIMMYHOJIUArHOCTUKH.
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@dopMa KOHTPOJS M OTYETHOCTH YCBOEHHSI MaTepHaja: KOHTPOJIBHBIC BOINPOCHI, TECTOBBIC
3aaHus, ohopMIICHHE OTYEeTa 110 MPaKTHUECKoi padore Ne 8.

Hcnosb30BaHue 3JIEKTPOHHOT0 00YUYeHHUsI M JUCTAHIIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHI:
Ia.

Tema 9. Beeoenue 6 ummynonamonozur. Annepeus u cunepuyscmeumesibHoCHb.
Cooeporcanue memul:

1. Ilamonoeus ummynHozco omeema. Buapl HWMMYHONATOJNOTUU: HUMMYHOAE(PUIIMTHBIE
COCTOSIHMS, aJUIeprusi M  THUIEPYYyBCTBUTEIBHOCTh, AyTOMMMYHHBIE 3a00JieBaHUS,
UMMYyHONpoiudepaTuBHble 3a0oneBaHusa. ['eHeTuyeckass M THUTMEHUYECKas TEOpUU
BO3HUKHOBEHHUSI UMMYHOTIATOJIOTHH.

2. Annepeus u annepeenvl. OmpenerieHne TEPMUHOB; CBOICTBa allIEpPreHOB; KilacCU(pUKAIUS
AJVIEPTeHOB; IMYTH TMOCTYIUJICHUSI AJUIEPTEHOB B OpraHU3M. DTarbl pa3BUTHS aJNIEPTHUECKUX

pEeaKIuu.
3. Tunepuyscmseumenvhocs. Kiaccuukamnusi TUIIOB TUNIEPYYBCTBUTEIBLHOCTH TI0 JIkemty u
Kymb6cey: IIUTOTOKCUYECKHUH, MMMYHOKOMIIJIEKCHBIH, KJIETOYHO-OITOCPEOBAHHBIMN.

['unepuyBCTBUTENLHOCT 2 THIA: HMMMYHOJOTHYECKUE MEXAaHWU3Mbl Pa3BUTHS; pe3yc-
KOH(JIMKT; JIGKapCTBEHHAs TeMoJIUTHYecKas aHemwus. [MmepyyBCTBUTEIHHOCTh 3 THIA!
MMMYHOJIOTHYECKHE MEXaHU3Mbl DPA3BUTHUS; MEXaHM3Mbl OJJIMMUHALIMM  HMMMYHHBIX
KOMIUIEKCOB M3  OpraHM3Ma; CHIBOpPOTOYHas  Oole3Hb W  peakuus  Aprioca.
['unepuyBCTBUTENHHOCT, 4 THUIA: BAHPUAHTBI M HMMMYHOJOTUYECKHE MEXaHU3MBI
Pa3BUTUSAKOHTAKTHAS THIIEPUYBCTBUTEIBHOCTh; THIIEPUYBCTBUTEIBHOCTh TYOEPKYIHHOBOTO
TUIIA.

4. Ilpaxmuueckas paboma Ne 9. Annepeus u eunepuy8cmeumenbHOCMy. TOIYISHUE TIEPBUYHBIX
HABBIKOB M YMEHUH I10 IOCTAHOBKE U YUETY PE3yJIbTATOB KOXKHBIX UMMYHOJIOTHUECKHX MPO0:
TPAKTOBKHU PE3yIbTATOB TyOSPKYTUHOBOU MPOOBI; OLEHKH CEHCHUOWIM3AIMH OpraHu3Ma
MaTepH MpH TUarHOCTHKE Pe3yC-KOH(MIUKTA.

®dopMa KOHTPOJISI M OTYETHOCTH YCBOECHHMSI MaTepHasia: KOHTPOJIbHBIE BONPOCHI, TECTOBHIE
3ajjaHus, ohopMIIeHHE OTYEeTa 110 NMpaKTHUecKoi padore Ne 9.

Hcnoab3oBanue IJEKTPOHHOI'O Oﬁy'—leHI/lﬂ U JUCTAHIHOHHBIX 06p2[30BaTe.]'lebIX TEXHOJIOTHM:
Ja.

Tema 10. Uumynonozuueckas monepanmunocme u aymouMMyHHble RPOUECCH.
Cooeporcanue membi:

1. Hmmynonoeuueckas monepanmuocms. EcTeCTBEHHass M HUCKYCCTBEHHAs TOJIEPAHTHOCTD.
Posib THMyca B pa3BUTHM TOJEPAHTHOCTU. MeXaHU3MBl IIEHTPAJIBHON U MepH(epruIecKoit
TOJIEPAHTHOCTH. Y CJIOBHSI MHIYKIIUU U OTMEHBI TOJIEPAaHTHOCTU. MeXaHU3Mbl €CTECTBEHHON
U IPUOOPETEHHOM TOJNEPaHTHOCTH.

2. Aymoammueenvl u aymoummynHvle npoyeccvl. CEKBECTUPOBAHHBIE U MATOJOTHYECKHE
ayTOAaHTUIeHbl. AYTOMMMYHHUTET KaK HOpPMaJlbHas COCTABJIAIOIIAss MMMYHHOTO OTBETA.
MexaHu3mMbl MHAYKIMM ayTOMMMYHHBIX TpolieccoB. Poinb wuHpEexnuu B pa3BUTUU
ayTOMMMYHHBIX IporeccoB. Opranocnenupudeckue u cucteMusie AN3. Acconmanus ANU3
¢ rarutotunom MHC. Ayroanturena B tuarnoctuke AN3.

3. Ummynonamoeenes aymoumMmyHHuix 3aboneeanutl. AV3 MUTOBUIHON Kene3bl: OOIE3Hb
I'peBca, Tupeonaut Xammmoto. CuctemHas kpacHass Bposdanka. CJ I tuma. OcHOBHBIE
OTJIMYUS AyTOUMMYHHBIX U aJJIEPrUYeCcKUX 3a00JIeBaHU.

4. [lpaxmuueckas paboma Ne 10. HUmmyHonocuueckas moliepaHmHocms u aymouMMyHHble
npoyeccyl: MOIYYEHUE MPAKTUUECKUX HABBIKOB U YMEHMM IO BBISBICHHIO ayTOMMMYHHBIX
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3a00JIeBaHUN HAa OCHOBE CHEHU(PUYECKUX AHTUTEN M ayTOPEaKTUBHBIX T-TMM(OIHUTOB;
IIOCTAaHOBKH M Y4€Ta Pe3yJIbTaTOB aHTHUCTPENITOIM3HHOBOM peaknuu ¢ O-CTPEnTOIU3NHOM, C
IIEJIbI0 CEPOIUArHOCTUKY PEeBMATU3MA.

dopmMa KOHTPOJS M OTYETHOCTH YCBOEHHMSI MAaTepUAJa: KOHTPOJIbHBIE BOMPOCHI, TECTOBBIC
3amanus, ohopMIICHHE OTYeTa MO MpakTuueckoi padore Ne 10.

Hcnoab3oBaHue 3JIEKTPOHHOTO 00y4YeHHsI M TMCTAHIIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHIA:
na.

Tema 11. Ummynooedpuyumaol u ummynooepuyummusie cocmoaHus.
Coodepoicarue memul:

1. UmmyHnooegpuyumnuvie cocmosanus. DOUNOIOTHUECKUE HUMMYHOICPHUIIMTHBIE COCTOSHHS:
OepeMeHHOCTb, HOBOPOXKICHHOCTD, UMMYHHOE CTapeHue. Knaccudukanus
UMMYHOAC(PHUITUTOB MO ITHOJIIOTUIECKOMY (HaKTOpy.

2. Ilepsuunvie ummyHooeuyumel. Knaccupukanus NEPBHUHBIX HMMYHOJE(UIIUTOB.
Jlokanm3anusi WMMYHOJIOTHUECKUX Je(EKTOB TMPH TMEPBUYHBIX HMMYHOS(UIINTAX.
[lepBuuHble UMMYHOAC(UIIUTHI, CBA3aHHBIE C MOPAXKCHHEM BPOXKICHHOTO WMMYHHTETA.
[TepBudHbIC IMMYHOIS(UIINTHI, CBS3aHHBIC C TOPAKECHUEM aJaITHBHOTO HIMMYHHUTETA.

3. Bmopuunvie ummyHooepuyumol. Knaccudukanus, dakropsl, npusHaku BUJI-cocrosHuil.
BUY-undexnus 1 CMHAPOM IpUOOPETEHHOTO UMMYHOAEPUIIUTA.

4. Ilpaxmuueckas paboma Ne 11. UmmyHooeuyumol u ummyHoOepuyummuvie COCMOAHUA!
MOJTyYeHUE HABBIKOB KJIacCH(DHKAIMM HMMMYHOAC(DUIIMTHBIX COCTOSHUH  YEJIOBCKA;
dbopMupoBaHHEe yYMEHHUH ydeTa pe3yabTaTOB UMMYHOOIOTTHHra IJjisi auarHoctuku BUY-
MH(pEKLINH.

®dopMa KOHTPOJISI M OTYETHOCTH YCBOCHHMSI MaTepHasia: KOHTPOJIbHBIE BONPOCHI, TECTOBbHIE
3ajjaHus, opopMiIeHHe OTYeTa 10 MpakTHieckoi padore Ne 11.

Hcnoab3oBanue IJEKTPOHHOI'O Oﬁy'—leHI/lﬂ H JUCTAHIHOHHBIX 06p330BaTe.TH>HBIX TEXHOJOTHi:
Ja.

Tema 12. Ummynonozusn onyxoneeozo pocma. Ummynonpogunakmuxa.
Coodepoicarue memul:

1. Onyxonesvie aHmMU2enwl. Ilpomueoonyxoneswii UMMYHUmMen. Konuenums
MMMYHOJIOTHYECKOTO HaA30pa 3a OIMYXOJEBBIMU KIeTKaMu. DG(HEKTOpHbIE MEXaHU3MBbI
MPOTHUBOOITYXOJIEBOT'O MMMYHUTETA. Onyxonecnenupuyeckue AQHTUTCHBI:

MMMYHOJIOTHUECKHE U OHOJIOTUYECKHE XapaKTEepUCTHKH. MexaHu3Mbl 00pa3oBaHus
OITyXOJIEBBIX aHTHUTEeHOB. OHKOMapKephbl. MeXaHU3MBI YCKOJb3aHUS OIYXOJIH OT UMMYHHOTO
OTBeETA.

2. Jlumgponponrughepamusnvie npoyeccol. Ummynomepanus. Onyxoam UMMYHHOH CUCTEMBI —
mumdonponupepatuBHble npouecchl. JInMmbonHapie KIeTKU npu IuMponpoaudepaTUBHBIX
mporieccax M WX COOTBETCTBHE HOPMAJbHBIM TMPOTOTHIIAM. VMIMMyHOTepamus OIyXoJei:
yCUJICHHE HEeCNenU(pHUEeCKOro HMMYHUTETa, HWHIYKIHS T-kneroyHoro oTBeTa,
UCIOJIb30BaHNE aHTUTET.

3. Ummynonpogunaxmuxa. AKTHBHasT W TacCUBHas, crnenuduueckas U Hecreuuduyeckas
nmmyHornpoduiakTuka. Knaccnukarus BakiyH. [ eHHOMH)KEHEPHBIE BAKITUHBI: TIPUHITHIIEI
nojryyeHus. BakiuHanuus npoTuB Bo30yauTenell MHPEKIMOHHBIX 3a001eBaHnil. Mexanusm
(bopMHPOBaHUS TPOTHBOT PUITIIO3HOTO UMMYHHTETA.

4. Ilpakmuyecxasn paboma Ne 12. Ummynonozus onyxonegozo pocma. Ummynonpogurakmuxa:
MOJIy4YEeHUE  yMEHUH 00OCHOBBIBaTh ~ METOIbl  J1a0OPAaTOPHON  JHArHOCTUKU
muMdonponnpepaTUBHBIX 3a00JI€BaHUH.
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®opmMa KOHTPOJIS M OTYETHOCTH YCBOCHHSl MATepHaJa: KOHTPOJIbHBIE BOIPOCHI, TECTOBBIE
3aanus, opopMIIeHHE OTYeTa 10 MPaKTHIecKoi padore Ne 12.

Hcnoan3oBaHue IJICKTPOHHOI'O oﬁyqe}mﬂ H JUCTAHIIHUOHHBIX 06pa30BaTeJ’IbHBIX TEeXHOJOIHii:

Ia.

2.5. YyeOHO-MeTOAMYeCKOE 0DeciedeHre CaMOCTOSITeIbHOI padoThl

HaunmenoBanue
pa3zaena, Tema

Bun camocTositenpHOM pabOThI
oOyuaromerocs (ayJUTOpHOH U
BHEAYJIUTOPHOM)

Koi-
BO
4acoB

Cemectp

Paznea 1. OBIIIAA UMMYHOJIOI'UA

21

4

.

Tewma 1. BBenenue B qIucuuIuiuHy.
OCHOBHBIE TOHSATUS ¥ TPUHIIUTIBI.

KoHTpoapHBIE BOIPOCH (BOIIPOCHI IS
CaMOITIOITOTOBKH ), CUTYaIlMOHHBIE 33/1a4H,
BBITIOJTHEHUE UHIUBUyadIbHOTO 3a/1aHuUs,
odopMIIEHHE OTYETA IO MPAKTUYECKON
pabote Ne 1, TecToBbIE 3a1aHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tewma 2. UMMyHHas cucTema: KJIeTKH,
TKaHH, OPTaHBbl.

KoHTposbHBIE BOITPOCH! (BOTIPOCHI JIJIst
CaMOITIOITOTOBKH ), CUTYaI[MOHHBIE 33/1a4H,
BBITIOJTHEHUE HHIUBUyaTbHOTO 3a/IaHUS,
odopMIIEHHE OTYETA IO MPAKTUYECKON
pabote Ne 2, TecTOBBIC 3aaHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 3. BunoBoii (Bpok/1€HHBI)
UMMYHHUTET: pacliO3HaBaHUE, apceHall,
pEaKINH.

KoHTpopHBIE BOIPOCH! (BOIIPOCHI IS
CaMOIIO/ITOTOBKH ), CUTYaIl[MOHHBIE 33/1a4H,
BBHITIOJTHEHUE UHIUBUyaTIbHOTO 3a/1aHUS,
odopMIIeHHE OTYETA 110 TPAKTHIECKON
pabote Ne 3, TecTOBbIE 3aJaHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 4. BocniasieHne — KJIETOYHBIE U
FYMOpaHI)HI)IG MCXAaHU3MBI.

KoHTpopHBIE BOIPOCH (BOIIPOCHI IS
CaMOITO/ITOTOBKH ), CUTYaIlMOHHBIE 33/1a4H,
BBHITIOJTHEHUE UHIUBUyaTIbHOTO 3a/1aHUs,
odopMmIIeHHEe OTYETA 10 MPAKTHYECKON
pabote Ne 4, TecToBbIE 3a1aHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 5. MHIyKTOPBI a1alITUBHOIO
uMMyHHoro orBeta. MHC.

KoHTpoabpHbIE BOMPOCH (BOIIPOCHI IS
CaMOITO/ITOTOBKH ), CUTYAITMOHHBIE 3a/1a4H,
BBITIOJTHEHUE HHIUBUYaIbHOTO 3a/IaHUs,
odopMIIeHHE OTUYETA 110 MPAKTHUECKON
pabote Ne 5, TecTOBbIE 3aJaHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 6. AnanTUBHBIM UMMYHUTET:
pacno3HaBaHUe AaHTUTEHA.

KoHTpoabpHBIE BOMPOCH (BOIIPOCHI IS
CaMOIIOITOTOBKH ), CUTYaI[MOHHBIE 33/1a4H,
BBITIOJTHEHUE HHIUBUYaIbHOTO 3a/IaHUs,
odopMIIEHHEe OTYETA 110 TPAKTHISCKON
pabote Ne 6, TeCTOBBIE 3aJaHHs
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HanmenoBanue
paszaena, Tema

Bun camocTositenpHOM pabOThI
oOyuaromierocs (ayIMTOpHOH U
BHEAYJIUTOPHOM)

Koun-
BO
4acoB

Cemectp

https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 7. Mexauu3Mbl aJalITUBHOTO
WMMYHHOTO OTBETA.

KoHTtposbHBIE BOITPOCH! (BOTPOCHI ISt
CaMOTIOJITOTOBKH ), CHTYaIIHOHHBIE 3a]1a4H,
BBITIOJIHEHUE UHAUBUAYATBLHOTO 3a/1aHNUS,
odopMIIEHHE OTUYETA 110 PAKTHYECKON
pabote Ne 7, TecToBbIE 3a1aHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Hroro

21

4,5

Paznen 2. YACTHASA UMMYHOJIOI'UA

15

Tewma 8. YacTHbIC BOIIPOCHI 001IEH
MMMYHOJIOTHH. IMMyHHBI CTaTyC.
MeTtop! Mcciae0BaHUS B
MMMYHOJIOTHH.

KoHTposbHBIE BOITPOCH! (BOIPOCHI JIJIst
CaMOITOITOTOBKH ), CUTYaI[MOHHBIE 33/1a4H,
BBITIOJTHEHUE HHIUBUyaTbHOTO 3a/IaHUS,
odopMIIEHHE OTYETA IO TPAKTUYECKON
pabote Ne 8, TecTOBbIC 3a1aHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 9. Beenenue B
UMMYHOMATOJIOTUIO. AJIIEpTust 1
TUTIEPUYYBCTBUTEILHOCTD.

KoHTposbHBIE BOITPOCH! (BOTPOCHI ISt
CaMOIIOATOTOBKH ), CUTYAIlMOHHBIE 33/1a4H,
BBITIOJITHCHUE UHAUBUAYATBLHOTO 33/1aHNUS,
odopMIICHHE OTYETA 110 IPAKTHISCKON
pabote Ne 9, TecToBbIC 3a1aHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 10. UMMyHONOTHYECKAs
TOJIEPAHTHOCTb U ayTOUMMYyHHBIE
IPOLIECCHI.

KonTtponbHbIe BOMTPOCH! (BOTPOCHI JIJIsT
CaMOIIOITOTOBKH ), CUTYaI[MOHHBIE 33/1a4H,
BBITTOJIHEHUE UHAUBUAYAJIBHOTO 33/1aHNUS,
odopMIIeHHE OTYETA M0 TPAKTUYECKON
pabote Ne 10, TecToBBIC 3a0aHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 11. UMMyHOI€DUIIUTEL 1
UMMYHOAE(PUIIUTHBIE COCTOSIHUSL.

KoHTpopHBIE BOTIPOCH! (BOIIPOCHI IS
CaMOITO/ITOTOBKH ), CUTYaIlMOHHBIE 33/1a4H,
BBHITIOJTHEHUE UHIUBUyaTIbHOTO 3a/1aHUs,
odopMmIIeHHEe OTUYETA 10 MPAKTHUECKON
pabote Ne 11, TecToBbIC 3aMaHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 12. IMMyHOJIOTHS OITyXO0JIEBOTO
pocta. UMMyHOIIpodmIakTuKa.

KoHTpoiapHbIe BOMPOCH! (BOIIPOCHI IS
CaMOIIOITOTOBKH ), CUTYaI[MOHHBIE 33/1a4H,
BBITIOJTHEHUE HHIUBUyaIbHOTO 3a/IaHUs,
odopMIIeHHE OTUYETA 110 PAKTHYECKON
pabote Ne 12, TecToBBIC 3a/1aHUS
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Hmoczo:

15

Bcezo:

36

4,5
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3.1. 3ansaTusA, NIPOBOAMMBbIC B HHTEPAKTHUBHON (popme

YAenbHBI BeC 3aHATUN, MPOBOAMMBIX B WHTEPAKTHBHBIX (OpMax, OIMpelesieTcss CTaHIapTOM
(momxkeH coctaBnaTh He MeHee 20%) u paktuyecku coctasnseT 20,8% oT ayIUTOPHBIX 3aHATHIA, T.€.

15 yac.

HaunmenoBanue paznena Bun Kon-Bo | MeToasl HHTEpaKTUBHOIO Komn-Bo

JVCLIATUTHHEI y4eOHBIX qac o0yueHHs qac

3aHATUN

Pa3ngen 1. O6masi HMMYHOJIOTHSI. 42 8,754

Tema 1. BBenenue B JI3, 113 6 WNudopmannonnsie 20 muH

qucturiiay. OCHOBHBIE TEXHOJIOTHH

MOHATHS YU IPUHLIUTIIBL. [Ipe3enTanus 25 muH
[IpoektHOE 00yUueHUE 15 Mun
Kelic-meron 15 Mun

Tewma 2. UMmyHHas cuctema: JI3, 113 6 Nudopmannonusie 20 MuH

KJIETKU, TKAHU, OPraHbl. TEXHOJIOTHH
[IpezenTtanus 25 MuH
[IpoexktHOE 00yueHue 15 mun
Kelic-meTon 15 mun

Tema 3. Bunosoit JI3, 113 6 WNudopmannonnsie 20 muH

(BpO>KJIEHHBII ) UMMYHUTET: TEXHOJIOTHH

pacrno3HaBaHue, apceHal, [Ipe3enTanus 25 MuH

peaKIuu. [IpoektHOE O0yUueHUE 15 mun
Keiic-meTon 15 mun

Tema 4. J3, 113 6 WNudopmannonHsle 20 muH

Bocnanenue — kjeTouHble U TE€XHOJIOTHH

ryMOpaJIbHbIE MEXaHU3MBI. IpeseHTarus 25 MUH
[IpoektHOE 00yueHue 15 mun
Keiic-meTon 15 Mun

Tema 5. UHIyKTOpBI JI3, 113 6 Nudopmannonnsie 20 muH

a/IalITUBHOI'O UMMYHHOT'O TEXHOJIOTHH

orsera. MHC. [Ipe3enTanus 25 muH
IIpoexTHOE 00yUeHue 15 mun
Keiic-meTon 15 mun

Tema 6. AnanTuBHBII JI3, 113 6 WNudopmannonnsle 20 muH

MMMYHHTET: Paclio3HaBaHUE TEXHOJIOTHH

AQHTUTCHA. IIpesenranus 25 muH
[IpoexktHOE 00yueHue 15 mun
Keiic-meTon 15 Mun

Tema 7. MexaHu3msl JI3, 113 6 Nudopmannonnsie 20 MuH

a/IalITUBHOT'O UMMYHHOT'O TEXHOJIOTHH

OTBETA. [Ipe3enTanus 25 muH
IIpoekTHOE 00yUeHUE 15 mun
Keitic-meTon 15 mun

Paznen 2. YacTHass MMMYHOJI0THSA 30 6,25 4

16




HanmenoBanue paznena Bun Kon-Bo | MeToasl HHTEpaKTUBHOTO Komn-Bo
IUCIIUILINHEI y4eOHBIX yac oOyueHus yac
3aHATUH

Tema 8. JI3, 113 6 WNudopmannonnsie 20 muH

YacTHbie BOIIPOCHI TEXHOJIOTHH

MMMYHOJIOTUU. UMMYHHBII IpesenTarus 25 MUH

craryc. Metozet ITpoexTHOE 00yUEeHUE 15 mun

HCCIICIOBAHN B Keiic-meTon 15 mun

MMMYHOJIOTHUHI

Tema 9. Beenenue B JI3, 113 6 WNudopmannonnsie 20 muH

HMMYHOTIATOJIOTHIO. TEXHOJIOTHH

Anneprus u [Ipe3enranus 25 muH

TUTIEPYYBCTBUTEIBHOCTD. [IpoekTHOE OOyUeHHE 15 mun
Keiic-meron 15

Tema 10. JI3, 113 6 WNudopmannonnsie 20 muH

NmmyHOMOTHYeCcKast TEXHOJIOTHH

TOJIEPAHTHOCTb U [Ipesenranus 25 muH

ayTOMMMYHHBIE MPOIIECCHI. [IpoekTtHOE 00yUueHUE 15 muH
Kelic-meTon 15 mun

Tema 11. UMmyHOOEDUITUTHI JI3, 113 6 HNudopmanrmonnbie 20 muH

¥ UMMYHOIe(DUIIUTHBIC TEXHOJIOTHH

COCTOSIHHSL. [IpezenTtanus 25 MuH
[IpoexTHOE OOyUeHME 15 Mun
Kelic-meTon 15 mun

Tema 12. 113 6 WNudopmannonnsie 20 muH

NMMyHOIJIOTHS OITYX0JI€BOTO TEXHOJIOTHH

pocra. [Ipe3enTanus 25 muH

MmmynonpoduiakTuka. [IpoekTHOE O0yUEHHE 15 Mun
Keiic-meTon 15 mun

Bcero gacos: X 72 X 15
4. KOHTPOJIb n OLIEHKA PE3YJIBTATOB OCBOEHMA

JUCHUITVINHBI

4.1.

KOHTpO.J'IbHO-)II/Ial"HOCTI/I‘IeCKHe MaTepHuaJbl.

[TosicuutenpHas 3amucka IO MpoLENype MNPOBEACHUS HWTOTOBOW (DOPMbI KOHTPOJIS,
oTpaxkaromass Bce TpeOoBaHus, npenbssisiemble kK cryneHty (CMK-ITJI-16-2024 IlonoxeHnue o
TEKYIIeM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOYHOM aTTecTaliuy o0ydaromuxcs). Y oupaiite

[TpomesxyTouHas aTTecTalus MpoBOAUTCS B (OpMe 3a4eTa B COOTBETCTBUU C PAaCIICAaHUEM,
YTBEPKACHHBIM IIPOPEKTOPOM IO yueOHOM paboTe, COrJacOBaHHBIM C J€KaHOM (paKyIbTeTa.

Kak mpoBoauTcs nonyck Ha Bareit kageape? KakoB y Bac mopsiaok?

[TpomexyTouHas arrectanus NPOBOAUTCSA B Gopme 3aueTa. 3aueT MpoOBOIUTCS B (popme
tectupoBanus B DMOC. O6yuaronuiics nonyyaet paHaoMHO 50 TECTOBBIX 3a/1aHUI 3aKPBITOTO THIIA.
Jlis  yCHeImHOTO MPOXOXACHUS TMPOMEXKYTOUHOW aTTecTaluu OO0y4arouluiicsi JO0JKEH BEpHO
BBITOTHUTH MUHUMYM 30 3amanuii (60%).

B ciydyae HeynoBieTBOpUTEIBLHOTO UTOTA TecTupoBaHus (MeHee 60% BEpHBIX OTBETOB Ha

TECTOBBIC BaHaHI/ISI),

ATTCCTAIMOHHOC HUCIIBITAHUC B paMKax HpOMC)KYTO‘-IHOI\/'I aTTeCTalnuu

AOIIOJIHHUTCIIBHO ITPOBOAMTCA B (bopMe YCTHOT'O OIpoCa W PCHICHUA CUTYAllMOHHBIX 3aJad II0
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3a4eTHBIM OmJieTaM. 3a4eTHBINA OUJIET COAEPKHUT OJUH BOIIPOC U3 CIMCKA BOIPOCOB K 3a4€Ty U OJHY

CUTYAI[MOHHYIO 3aJ1auy.

4.2.

4.3. KpuTtepun o1ieHKH M0 JUCHMUILINHE B 1€JIOM

OuneHouHble cpeacTBa (IPEICTABIECHBI B IPUIIOKEHUH 1)

XapaKkTepUCTHKaA OTBETA

Orenka
ECTS

bamnel B
PC

Orenka
UTOroBas

JlaH moJIHBIN, pa3BEpHYTHIM OTBET HA IIOCTABJICHHBIM BOIIPOC, ITOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHWH 110 JUCLUIUIMHE, TPOSBIAIOIANACS B
CcBOOOTHOM

CYLIECTBCHHbBIE

OIICpUpPOBaHUHU INOHATHUAMU, YMCHHHA BBIACINTD

U HECYIIECTBEHHBIE €ro NpPU3HAKH, IPHYUHHO-
CJICZICTBEHHbIE CBSA3M. 3HaHUA 00 0OBEKTE NEMOHCTPUPYIOTCS Ha (oHe
NOHMMAaHHUS €r0 B CHCTEME JaHHOW HAYKH W MEXIAUCHUIUIMHAPHBIX
dopmynupyercs B

JATCPATYPHBIM  A3BIKOM,

cesa3eit.  OtBer TEpMHHAX HAyKH, H3JI0KEH

JOTWYEH, JOKa3aTeleH, JAEMOHCTPUPYET
ABTOPCKYIO MO3ULHUIO CTyJeHTa. MOryT ObITh JOIYILEHbl HEIOYETHl B
ONpENIEJICHUN TOHATUN, UCIPABICHHBIE CTYJEHTOM CaMOCTOSTENIBHO B

Mpouecce OTBCTA..

100-91

Jlan TonHBIA, pa3BepHYTHI OTBET HAa TOCTaBJICHHBIA BOMPOC,

J0Ka3aTCJIIbHO PACKPBLITBI OCHOBHBIC IIOJOKCHHUA TCMbI; B OTBCTC

IIPOCIICKUBACTCA YETKasl CTPYKTypa, JOTMYECKas MOCIIEI0BATEIbHOCTD,
OTpaXkarollasi CYIIHOCTb PACKPBIBAEMBIX MOHSATHM, TEOPHUH, SBICHUM.
OTBeT M3JI0KEH JIUTEPaTypHbIM S3BIKOM B TEPMHHAX Hayku. B orBere
AOMYIICHBI HCAOYCTHI, HCIIPABJICHHLIC

CTYACHTOM C IIOMOUIBIO

npenoagaBaTeJIA.

C-D

90-81

JlaH HemOCTAaTOYHO TMONHBIH M HEJOCTaTOYHO pa3BEpHYTHI OTBET.
Jloruka ¥ TIOCNEAOBATEIbHOCTh M3JIOKECHHUSI UMEIOT HapyIIeHUs.
JlonyiieHsl OmMOKN B PACKPBITHUH MOHATUH, YIOTPEOJIEHUH TEPMHUHOB.
CTyneHT He CHOCOOEH CaMOCTOSITEIBHO BBIJCIHUTH CYIIECTBEHHBIE H
HecyHICCTBeHHI)IC HpI/I3HaKI/I 58 HpI/I‘II/IHHO-CJ'ICI[CTBCHHI)Ie CBJ3H. CTYZIGHT
MOXET KOHKpCTI/ISHPOBaTI) O606HICHHI)I€ 3HaHHUsA, JO0Ka3aB Ha anMepax
WX OCHOBHBIC TIOJIOKEHUS TOJILKO C TIOMOIIBIO TIperoaaBarens. Peueroe
odopmiieHne TpeOyeT MompaBoK, KOPPEKIIUH.

80-71

JlaH HEIOIHBINM OTBET, JIOTUKA U IIOCIIEI0BATEIbHOCTD U3JI0KEHUS UMEIOT
CYyILLIECTBCHHBIE JlonyiieHnsl  rpyobie
ONpENIEICHUN CYIIHOCTH PACKpPBIBAEMBIX IOHATHU, TEOPHi, SIBICHUM,

HapyuIeHUS. OmHMOKH  TIpH

BCJICICTBUE  HENOHUMAHUS  CTYJIEHTOM WX  CYIIECTBEHHBIX U
HECYIIECTBEHHBIX TPU3HAKOB U CBs3€i. B 0TBETE OTCYTCTBYIOT BBIBOIBI.
YMeHne pacKpbhITh KOHKPETHBIE MPOSBICHUS OOOOIIEHHBIX 3HAHUN HE

noka3aHo. PeueBoe odopmienne TpeOyeT MonpaBoK, KOPPEKIIUH.

Fx-F

<70

2
TpeOyercs
nepecaayda/
MTOBTOPHOE
H3yUEHHE
MaTepuaia
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5.  WH®OPMAIMOHHOE W YYEBHO-METOJIWYECKOE OBECIHEYEHUE
TACIATLITAHBI

5.1. UudopmanuonHoe odecnieyeHne JUCHUUILTHHBI

Hayunas 6ubmmnotexa Kem['MY. Pexxum nocryma: https:/kemsmu.ru/science/library/
JuextponHasi oubmoreka KemI'MY. - URL: http://www.moodle. kemsma.ru. — Pexxum nocryna:
110 JIOTHHY U MapoJIIo.

Ne
/11

HaumeHnoBanue u KkpaTkas XapaKTepUCTHKa OMOIMOTEUHO-WH(OPMAIIMOHHBIX PECYPCOB M CPEICTB
oOecrieyeHnss 00pa30BaTENBLHOIO TMpOIECcCa, B TOM YHUCIE 3JICKTPOHHO-OMOIMOTEUHBIX CHCTEM U
AIIEKTPOHHBIX 00Pa30BATENbHBIX PECYPCOB (9EKTPOHHBIX U3AaHUN U HHGOPMAIIMOHHBIX 033 JaHHBIX)

9BC «KoncyabtanTt Cryaenta» : caiitr / OO0 «KOHCYJIbTAHT CTYAEHTA». — Mockaa,
2013-2025. - URL: https://www.studentlibrary.ru. - Pesxxum nocryna: no IP-agpecy yHuBepcurera,
YAQJIECHHBIA JOCTYII 110 JIOTUHY U NAPOJII0. - TEKCT : 3J€KTPOHHBIN.

CnpaBouHo-uH(popmaunonnasi cucrema «MedBaseGeotar» : caiit / OO0 «KOHCYJIbTAHT
CTYIAEHTA». — Mocksa, 2024-2025. — URL: https://mbasegeotar.ru - Pexum nocryna:
no [P-anpecy yHuBepcuteTa, yaaaeHHbIA JOCTYII MO JIOTUHY U MAPOII0. - TEKCT : 2IEKTPOHHBIMH.

DyeKTpOHHasi OuOauoTeuHasi cucremMa «MeaunuHckaa ouoamoreka «MEDLIB.RU» (9BC
«MEDLIB.RU») :caiitr / OO0 «MemuuuHcKkoe HH(POPMAIMOHHOE arcHTCTBO». - MOCKBa,
2016-2025. - URL: https://www.medlib.ru. - Pexum pocryna: no [P-ampecy yHuBepcurera,
yIajieHHbIH JOCTYII MO JOTUHY U Mapoto0. - TeKCT : 3JEeKTPOHHBIMN.

«yekTpoHHas OudanoTeyHasi cucremMa «bykam» : caiit / OOO «bykan». - Tomck, 2012-2025. -
URL: https://www.books-up.ru. - Pexxum noctyna: no [P-agpecy yHuBepcuteTa, yaaJleHHbIA JOCTYI
IO JIOTUHY Y MapoJito. - TEKCT : 31eKTPOHHBIN.

«JeKTPOHHBbIE U3aHus» U3aaTenbcTBa «Jlaboparopus sHauui» / OO0 «JlabopaTtopus 3HAHHIN. -
Mocksa, 2015-2025. - URL: https://moodle.kemsma.ru. — Pexxum noctyna: mo JIOTHHY U MapOJIIO. -
TekcT : ANeKTPOHHBIN.

ba3za pannbix OBC «JJAHb» : caiitr / OOO «ObC JIAHb» - CIIo., 2017-2025. -
URL:https://.e.lanbook.com. - Pexxum mocrtyna: no IP-agpecy yHuBepcurera, yAaaeHHBIH AOCTYII
I10 JIOTUHY U Napott0. - TEeKCT : 31eKTPOHHBIN.

«O6pazoBareasnas maargopma FOPAUT) : caiit / 000 «JIEKTPOHHOE U3JJATEJILCTBO
FOPAUT». - Mocksa, 2013-2025. - URL: https://urait.ru. - Pexxum pocryma: mo [P-aapecy
YHUBEPCUTETA, YJAJIEHHBIM TOCTYII MO JIOTUHY U MapOJt0. — TEKCT : 3JIEKTPOHHBIMN.

«JAYPEE DIGITAL» (Unausi) - KOMIUIEKCHAsT MHTETPUPOBaHHAs TIaTGopmMa MEAUIIMHCKUX
pecypcoB : CaiT - URL: https://www.jaypeedigital.com/ - Pexum JlocTyna:
no [P-anpecy ynuBepcurera, yaaeHHbIN JOCTYII MO JOTUHY M MAPOJI0. - TEKCT : 3JIEKTPOHHBII.

Nudopmanmnonno-cnpaBouynasn cucrema «KKOIJEKC»: kon UCC 89781 «MenuuuHa u
3apaBooxpanenuey: caiit / OO0 «I'K «Koxekcy. - CII6., 2016 -2025. - URL:
http://kod.kodeks.ru/docs. - Pexxum nocryna: no IP-agpecy ynusepcurera, yaaaeHHbIN 10CTYI
IO JIOTUHY U MapoJito. - TEKCT : AleKTPOHHBIN.

10

JduexkTpoHHasi 0mbauoreka KemI'MY (CBuaeTenbcTBO O TOCyIapCTBEHHOM perucTpanuu 0asbl
maaabelx  Ne 2017621006 or 06.09. 2017 1.). - KemepoBo, 2017-2025. -
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https://kemsmu.ru/science/library/
http://www.moodle.kemsma.ru/

URL: http://www.moodle.kemsma.ru. - Pexum pgoctyma: mo JOTHHY W Tapoir0. - TekcT :
9JIEKTPOHHBIN.

HNHuTepHeT-pecypcebl:

https://biomolecula.ru/themes/medicine

https://teach-in.ru/course/immunology

BJ'IeKTpOHHLIe BEPCHUH KOHCIIEKTOB JEeKIMH:

https://moodle. kemsma.ru/course/view.php?id=503

5.2. YuyeOHO-MeTOANYECKOE O0eceyeHue TUCIMIINHbI

bubnuorpaduyeckoe onucanre peKOMEH1yeMOro HCTOYHUKA JTUTEPATyPhl

OcHoBHasl JuTEpaTypa

KoBanbuyk, JI. B., Knunuueckass MIMMyHOJIOTHS U aJUIEProJIOTHsI C OCHOBAaMH 001Ie HMMYHOJIOTHH
[DnexTponnslii pecype]: yueOnuk: / JI. B. KoBanbuyk, JI. B. I'ankoBckas, P. SI. MemkoBa — M.:
['90TAP-Menua, 2014. - 640 c. // OBC «Koucynprant crymenta». — URL:
htpps://www.studentlibrary.ru. — Pexxum goctyna: no IP-agpecy ynuBepcurera, yaieHHbIH JOCTYIT
110 JIOTMHY U Napoto. - TeKCT : 3JIeKTPOHHBIH.

KoBanpuyk, JI. B. IMMmyHonorus: mpaktukyM : ydeOHoe nmocobue / Ilog pen. JI. B. KoBanpuyka, I
A. UrnatweBoit, JI. B. 'ankoBckoit. — M.: I'DOTAP-Menua, 2015. — 176 c. // DbC «Koncynbrant
crynenta». — URL: htpps://www.studentlibrary.ru. — Pexxum nocryna: o [P-aapecy ynuBepcurera,
yJaJeHHBIA JOCTYII MO JIOTUHY U Napoi0. - TeKCT : 3IEeKTPOHHBIMH.

WmmyHonorust o SApununy : yaeonuk / mox pen. C.A. Hemocnacosa, JI.B. Kympama. - 2-e u3z.,
ucnp. u nom. - Mocksa : [D0TAP-Menua, 2021. - 808 c. / 9bC «Koncynbrant cryaenta». — URL:
htpps://www.studentlibrary.ru. — Pexxum ngoctymna: no IP-agpecy ynuBepcurera, yaieHHbIH JOCTYI
110 JIOTMHY U Napoito. - TeKCT : 3JIeKTPOHHBIH.

JlonoIHUTEIbHAS JIUTEpaTypa

Xautos, P. M. UmmyHonorus : yuebnuk / P. M. XautoB. - 4-e u3z., nepepad. u jgom. - Mocksa :
I'S0TAP-Menua, 2023. — 520 c¢. // DOBC «Koucynprant crygenta». — URL:
htpps://www.studentlibrary.ru. — Pesxum nocrtyna: no IP-agpecy ynuBepcurera, y1aieHHbIN JOCTYII
110 JIOTUHY U Napoutio. - TeKCT : 31eKTPOHHBIN.

XautoB, P. M. UMmyHosorHs : CTpyKTypa M (YHKIMM MMMYHHOM cuctembl / XautoB P. M. -
MockBa : I'DOTAP-Memua, 2019. - 328 c. // OBC «Koncynprant crynenta». — URL:
htpps://www.studentlibrary.ru. — Pesxum nocrtyna: no IP-agpecy yHuBepcurera, yianeHHbIN JOCTYII
110 JIOTUHY U Napoutio. - TeKCT : 371eKTPOHHBIN.

XautoB, P. M., UmmyHonorus. Atnac: yueOHoe mocobue / P. M. Xautos, A. A. Spunun, b. B.
[Tunerun. — M.: 'DOTAP-Menua, 2011. — 624 c. // ObC «Koncynbrant crymenta». — URL:
htpps://www.studentlibrary.ru. — Pesxum nocrtyna: no IP-agpecy yHuBepcurera, y1aieHHbIN JOCTYII
110 JIOTUHY U Napoutio. - TeKCT : 371eKTPOHHBIN.

Xautos, P. M. UmmyHonorus. Atnac / P.M. Xautos, @. 0. T'apu6. — Mocksa : [ D0TAP-Menua,
2020. - 416 c. // OBC «Koncynbrant crynenta». — URL: htpps://www.studentlibrary.ru. — Pexxum
noctyna: no IP-agpecy yHuBepcuTeTa, yAaleHHBIM MOCTYN IO JIOTMHY W Tapoiro. - TeKCT :
AJIEKTPOHHBIN.

5.3. MeToanueckue pa3padoTrku Kageapsl
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https://biomolecula.ru/themes/medicine
https://teach-in.ru/course/immunology
https://moodle.kemsma.ru/course/view.php?id=503

No
o/

Bubnuorpaduueckoe onucanne peKOMEHIyeMOro HCTOYHHUKA JTUTEPATYPHI

f—

OO01mass IMMYHOJIOTHS : y4eOHO-METOUIECKOe MOCOOHE M0 OpraHW3aIuH MPAKTUYCCKUX 3aHSATHHA
oOydaromuxcsi MO0 OCHOBHOW MpodeccHOHaNbHONW 00pa3oBaTENbHON MPOrpaMMe BBICIIETO
oOpazoBaHusi — Tmporpamme crnenuanurera no coemuanbHoct  32.05.01  «Menuko-
npodunaktuyeckoe neno» / M. b. Jlapsmmuna, A. A. Kopocrenes, M. B. YnesaoBa — Kemepogo,
2023. - 61 c. // Onexrponnsie uznanus Kem['MY. - URL: http://www.moodle.kemsma.ru. — Pexxum
JOCTyMa: JIJIsl aBTOPU30BAHHBIX MOJIb30BaTeNel. - TEeKCT : 3JIEKTPOHHBIH.

OO011ast ”UMMYHOJIOTHS : Y4€OHO-METOINYECKOE 0CcOOre 10 OpraHU3aIi CAaMOCTOSTEIbHON paboThI
oOydaromuxcsi MO0 OCHOBHOW MpodeccHOHANbHONW 00pa3oBaTENbHON MpPOrpaMMe BBICIIETO
oOpazoBaHusi — Imporpamme crnenuanurera no coemuanbHoct  32.05.01  «Menuko-
npodunaktudeckoe nemo» / M. b. Jlapsmuna, A. A. Kopocrenes, M. B. YnesaoBa — Kemepogo,
2023. — 44 c. // Onexrponnsie uznanus Kem['MY. - URL: http://www.moodle.kemsma.ru. — Pexxum
JOCTyMa: JIJIsl aBTOPU30BAHHBIX MOJIb30BaTeNel. - TEeKCT : 3IEKTPOHHBIH.

HNmmyHomNorHst : y4eOHO-METOAMYECKOe TTOCO0Ue I IpernofaBaTeneii, 00yJaromux Mo OCHOBHON
npodeccuoHanpHOM  00pa30BaTeNbHOM MpOrpamMMe BBICIIETO O0pa3oBaHHMs — MpOrpaMMe
cnenuanMrera 1o crnenuainbHocTH 32.05.01 «Memuko-npodunaktudeckoe neno» / M. b.
JlaBpsimmna, M. B. ViuesHoBa, A. A. Kopoctenes — KemepoBo, 2025. — 189 c. // DnekTpoHHbIE
uznanus Kem['MYVY. - URL: http://www.moodle.kemsma.ru. — Pexxum goctymna: 1151 aBTOpU30BaHHBIX

noab3oBarenei. - TekcT : SHCKTpOHHBIﬁ.

6. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCHUIIJIMHbBI

ITomemiennsi: y4yeOHble KOMHATBI, KOMHATBl JUIl MPAKTUYECKOH MOJrOTOBKH O0Oydaromuxcs,
KOMHATa JIJIsl CAMOCTOSITEIILHOM ITOATOTOBKH, YueOHbIe Ta00paTOpHH.

OOopynoBanmMe: JIOCKHM, CTOJIbl, CTYyJbsl, MHUKpockombl «Mukmeny, «Jlomoy, «Zeisser»
(OMHOKYIsIpHBIE), MHKPOCKOII TPUHOKYJISIPHBIN, JJaMUHAapHbIE CHUCTEMBI (Ooxc
MHUKPOOHOJIOTUYECKHI), TEpPMOLMKIEp Ui aMIUIM(pUKaUK HYKJIenHOBbIX Kkucnot, JHK-
ammuinukatop B «peasbHOM BpemeHn» QuantStudio 5, ammapar Juisi TOPU3OHTAIBHOTO
anekTpoopesa, Y D-TpaHCHILTIOMUHATOP, LEHTpUdyra ¢ oxinaxaeHueMm, pH-MeTp 31eKTpOHHBIH,
OaHs-TepMOCTaT BOJSHAs, MarHUTHas MeIlanka, 00OpYyJOBaHMsS JUIsl CIIEKTPAJbHOTO aHalIHu3a —
cnekrpootomerp NanoDrop One, Thermo FS, CO2- unkybartop, cekeHatop Seqstudio 3,
Mukpockon CX43 npsmoii nabopatopHslii, romorenusatop FasPrep-24, cueruuk kinerok LUNA-II™
Automated Cell Counter (without printer) aBTOKJIIaB T'OPU30OHTAJIbHBIA, XOJOJUIBHUKHY,
HU3KOTEMITepaTypHBIE XOJIOAMIFHIKH, CYX0KapoBOi mkad, CHCcTeMa BEICOKOM OYHCTKY BOABI | THITa
Simplicity, TepmocTaT TBepAOTENbHBINA, LEeHTpUdyra MiniSpin, HEeHTpUPYra-BOPTEKC, KOMILIEKT
7103aTOPOB O/IHOKAHAJIbHBIX U MHOTOKaHAIbHBIX, Ja00paTopHas mocyaa.

CpencrBa 00yueHnus:

TexHu4yeckue cpeacTBa: MYJIbTUMEIUHHBIA KOMIUIEKC (HOYTOYK, MPOEKTOpP, dKpaH), HOYTOYK C
BbIX0Z0M B HTEpHET, MDYV .

JleMOHCTpAalMOHHBbIE MaTepHaJibl: HAOOpPHI MYyJBTHMEIUIHBIX IPE3CHTAINH, BHUICO(UIEMOB,
HA0OPbI IEMOHCTPAIIMOHHBIX UMMYHOOHOJIOTMYECKUX MpenapaToB.

O1eHOYHBIE CPEJCTBA: BOIPOCHI TEKYIIETO0 KOHTPOJISI; TECTOBBIE 33JaHUS IO U3y4aeMbIM TEMaM;
CUTYyallMOHHBIE 3aJIaUH.

YuebHble MaTepUaIbl: YI€OHUKH, Y4EOHO-METOANIECKHE TTOCOOHS.

[Iporpammuoe obecneuenne: Microsoft Windows 7 Professional, Microsoft Office 10 Standard,
Microsoft Windows 8.1 Professional, Microsoft Office 13 Standard, Microsoft Windows 10
Professiona, Microsoft Office 16 Standard, Linux munen3ust GNU GPL, LibreOffice nuniensusg GNU
LGPLv3, AntuBupyc Dr.Web Security Space, Kaspersky Endpoint Security Russian Edition pis
ousHeca.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.

28.

Ilpunoscenue 1

OueHo4yHbIE CpeCcTBA

Crnucok BONPOCOB J1JIsl MOATOTOBKH K 3a4eTy (B ITOJIHOM 00bEME):

Nmvmynonorus. [Ipenmer u 3agaum o011ei 1 4aCTHOM KMMYHOJIOTHH.

[lonatne 00 WMMYHHOH cHcTeMe, HMMYHHOM OTBET€ W HWMMYHUTeTe. Bumbl
UMMYHHTETA.

Opranbl UMMYHHOHU cucteMsbl. [IpuHimmne! knaccupukanuu. [lepBudnbie opraiusl U UX
(GYHKIMOHATIBHOE 3HAUYEHHE.

Bropuunsie numdonnnsie opransl. Kpatkas xapakTepuCTUKa CTPOCHUS U (DYHKITHIA.
JIumponnnas TkaHp OapbepHBIX CTpPYKTyp. PasHooOpasue. IleiiepoBbl Omsiiiku
KUIIEYHUKA U TJIOTOYHOE Konblo [Iuporosa-Banbaeiiepa.

Bpoxnennsiii uMmyHuTeT. OcobeHHOCTH pearupoBanus. KieTounbsle U rymMopaibHble
(bakTopHI.

Pacno3naBanue Bo BpoxaeHHOM umMmyHutere. DAMP. PAMP. CurnanbHbeie u
CEKpPETOPHBIE PELETOPHI.

Bocnanenne. Onpenenenue. Tunel. Ortanel pa3Butus. OCHOBHBIE KOMIIOHEHTBHI U
peakuuu.

MenuaTops! BocnasieHusi. PazHooOpasue, UCTOUHUKY U (QYHKIIMOHATIbHASL POJIb.
[Mpodeccnonanbubie paromutel. Tumer kieTok. Jlokanm3anms. OyHKITHH.

®daronuTos. XapakTepUCTHKA ITAIOB.

®darouutos. MexaHu3Mbl 3aBEpPIIEHHOTO (harouTo3a.

I'panynonutsl. Tunbl kineTok M ux (yHKIMU. OCHOBHBIE THUIBI TPAHYJ, MPUMEPHI
O€JIKOB, COJEPKALTNXCS B TPAHyJIaX.

AHTUTCHIIPE3EHTUPYIOINE KIETKH: NPOLIECCUHT BHYTPUKJIETOUYHBIX U BHEKJIETOUHBIX
AHTUT€HOB.

[{uToTOKCHYECKHE KIETKH BPOKACHHOTO M MPUOOPETEHHOr0o UMMYyHUTETa. OCHOBHBIE
THTBI. MeXaHU3MBbI paclio3HaBaHUs U JIU3HCA KIIETKU-MULICHHU.

Cucrema xomiuieMeHTa. OCHOBHBIE KOMIIOHEHTBI M POJIb CHUCTEMBbl KOMIUIEMEHTAa B
MMMYHHOM OTBETE.

MexaHu3MBbl U IIyTH aKTUBALMU CUCTEMBI KOMILIEMEHTA.

Amnturensl. Knaccudukanuu. CBolicTBa aHTUT€HOB. DTUTOIIBI.

I'maBubiii  kommueke rucrocopmectumoctn (MHC). Kmaccer MHC u  ux
xapakrepuctka. ®ynknuu npoaykros renoB MHC.

AnantuBHbI UMMyHHUTET. OcOOeHHOCTH pearupoBanusi. KiieTouHble U rymopaibHble
(bakTopsbI.

T-mumoruter. OcHoBHBIE THIIBI, PyHKIMK. nddepenuuporka. TCR.

Cenexuus T- u B-muM@pounUTOB B IIEHTPAIbHBIX TUM(POUIHBIX OpraHaXx.
B-mumdonmtel. OcHOBHBIE (QyHKUMOHANbHbIE Tpymnmbl. JuddepenuupoBka B-
nuMponuto. BCR.

NmmynornoOynuuel.  Crpoenue.  Kmaccbl  MMMYHOrJIOOyJIMHOB — YellOBEKa.
NmvmyHonorndeckue u 6uosiorndeckue GyHKIIUH.

[Tonsarue o CD-mapkepax. Onpexnenenue. Baxneiimme CD mapkepbl TMM(pOLMTOB U UX
(GyHKIIMOHATIBHAS POJIb.

Hutokunsl. Knaccudukanus. [IpuMepsl IUTOKMHOB U UX POJIb B UMMYHHOM OTBETE.
WnTtepdeponsl. OCHOBHBIE THUMBI U MX (QPYHKIMHU. MexaHU3Mbl ITPOTHUBOBHUPYCHOMN
AKTUBHOCTH.

I'ymopanbHbIii UMMYHHBIN 0TBET. OCHOBHBIE KOMIIOHEHTHI M aJITOPUTM Pa3BUTHSL.
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30.
31,
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
4.
43.
44.
45.
46.
47.
48.
49.

50.
51.

52.
53.
54.
55.
56.

57.
38.

59.
60.

KieTouHslii BoclianuTeabHblii HYMMYHHBIN OTBET. AJITOPUTM Pa3BUTHSI M MEKKIIETOUHAS
KOOIepanus.

KneTouHplii LMTOTOKCHMYECKMH HMMYHHBIH OTBET. AJTOpPUTM  pa3BUTUA U
MEXKJIETOYHAs KOONIEpaLUs.

[IpotuBoOaKkTepranbHbli HMMMYHHBIH OTBET HAa OCHOBE pEaKIMil BHJIOBOTO U
aJlaliTUBHOIO UMMYHHUTETA

IIpoTUBOBUPYCHBII UMMYHHBIN OTBET HAa OCHOBE PEAKLUN BUIOBOIO M aJallTUBHOIO
UMMYHHTETA.

NmmynHbIl cTatyc. Onpenenenue. @akTopbl AUHAMUKH.

HMmmyHOrpaMma, onpezeaeHue 1 oo1as XapakTeprucTHKa TecoB 1-ro u 2 ypoBHS.
Meroasl unccnenoBaHUs MMMYHHOro craryca. [lokaszarenum BpOXKIEHHOIO H
aJlaliTUBHOTO UMMYHHUTETA.

Mertoab! uccienoBanus (HarouTapHoi cucreMbl. KauecTBEHHBIE M KOJTUYECTBEHHbIC

XapaKTEPUCTHUKHU.
Meroasl nccnenoBaHusl CUCTEMbI KOMIUIEMEHTA. KaueCcTBEHHbIE U KOJIMYECTBEHHBIC
XapaKTEPUCTHUKHU.

MoOHOKIOHAIBHBIE aHTUTEIIA, OIIPE/CIICHUE. IIpumeHeHne B

UMMYHO(EHOTUITUPOBAHUM KJIETOK. [IpoTouHas nuToMeTpus.

Nmmynonatonorus. Kpartkas xapakrepucTiKa OCHOBHBIX THUIIOB.

Anneprensl. Knaccugpukanus. [Ipumepsr.

Anneprun W nceBgoayuieprud. MexaHusmbl W cTaauud  pa3Butud. Ominuyus B
IIaTOTEHE3E.

['unepuyBcTBUTENBHOCTS 1-rO THHA. MexaHu3sm u cTaauu pa3Butusd. [Ipumepsr
3a00JeBaHUH.

['unepuyBcTBUTENBHOCTD 2-T0O THIA. MexaHus3M pa3Butus. [Ipumepsl 3a0oeBanni.
I'unepuyBcTBUTENBHOCTD 3-T0 TUNIA. Mexanu3Mm pa3Butus. [Ipumepsl 3a060s1eBaHuil.
I'unepuyBcTBUTENBHOCTH 4-T0 THIA. MexaHus3M pa3zsutus. [Ipumepsl 3a0oeBaHui.
HMMmyHONOrHUecKas TolepaHTHOCTh. Bunibl. Mexanu3msl (opMUpPOBaHHUS.
AyTOaHTHUT€HBI, olpesielieHre. TuIbl ayToaHTUreHoB. [IoHsATHE 00 UMMYHOJIOTHUYECKU
MIPUBEIUTUPOBAHHBIX (3a0apbepHBIX) OpraHax.

AytoummyHHble 3aboneBanus. OnpeneneHue, KiacCUPUKauUs. OHAOT€HHbIE U
9K30T€HHbIE (PaKTOPBI Pa3BUTUS AyTOUMMYHHBIX 3a00JI€BaHUH.

Nmmynogepunutel 1 uMMmyHoaedunutHele cocrostHus (MAC). ®uznonornueckue
NAacC.

[lepBuunbie UMMYHOIe(DULIUTEL. XapaKTepHble 4epThl. DTrosorus. Knaccuduxanus.
Bropuunble MMMyHOIEDUIUTHI. DTHOJNOTUS U MEXaHU3Mbl PAa3BUTHUS BTOPUYHBIX
UMMYHOJE(PUIIUTOB.

BUY-undexmus: stnoaorus u narorese3. MeTop! TMarHOCTUKH.

Onyxonesble anTurensl. Knaccuduxamnus. [IpotuBoonyxoneBblii UMMYHUTET.
NmmyHonoruueckuit Haa3op. Mexanu3Mbl n30eraHus ONyXoasiIMU UMMYHHOT'O OTBETa.
JIumdonponudeparusubie 3a060aeBanus. Kinaccuduxarys. DTHONOTHS U aTOTEHES.
Tpancnnanrtanus opraHoB u TkaHed. Knaccugukanus TpaHCIUIAHTATOB U MEXaHU3MBbI
OTTOP>KEHUS TPAHCIUIAHTATA.

Nmmynonpodunaktuka. Onpenenenre. Buasl n o0mias xapakTepUCTHKa OCHOBHBIX
MOJIXOJIOB.

Bakuunanus. O6uwme npuHuunsl. Kiiaccudukanus BakIuH U UX XapaKTepUCTHKA.
Nmmynoaunarnoctuka. Onpenenenue. OCHOBHBIE 3aJa4d UMMYHOUArHOCTHKH.
Nmmynotepanusa. Onpenenenne. IMMyHOTEpaneBTUUECKUE CTPAaTETMHM Ha INpUMEpE
OITYXOJIEH.

TecToBble 3a1aHus (3AKPBLITOr0 THIIA)
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1. Baxkneiinme aHTUTEHHBIE CUCTEMBI, KOTOPBIE JOKHBI OBITh OLEHEHBI IPU OPTraHHON
TpaHCIJIAaHTAIUHU 3TO:

A.Rh

b. ABO

B. Gm

I'. HLA

Omeem: I

2. O1leHKa UMMYHHOTO CTaTyca He00X0uMa B CIIy4asx:

A. peunuBHpyomye HHGEKIuu

b. oOcnenoBanue nepes cepbe3HbIM ONEPATHBHBIM BMEIIATENBCTBOM
B. KOHTpOb Tepanuu HUTOCTATUKAMU

I'. Bce OTBETHI BEPHBI

Omeem: I’

3. OCHOBHOI UMMYHOITIOOYJIMH B CIIIOHE
A.IgA

b. IgG

B. IgM

I'. IgE

Omeem: A

4. buosioruyueckas pojib CUCTEMbI BPOXK/IEHHOTO UMMYHUTETA

A. Y3KOHaIIpaBJIEHHOE JIEHCTBUE MPOTUB ITATOT€HHBIX ar€HTOB

b. 3ammra npoTHB MIMPOKOTO CIIEKTPAa AaHTUTEHOB HA OCHOBE CIEIU(PHUECKOTO PACIIO3HABAHHUS
B. Yianenue anontu4eckux U HEKPOTUYECKUX KIIETOK

I'. ®opmupoBaHrE UMMYHOJIOTHYECKON ITAMATH O CTPYKTYPE aHTUT€HA

Omeem: A, B

5. Ilpu nepBUYHOM UIMMYHHOM OTBETE MEPBBIM CUHTE3UPYEMbIM KJIACCOM UMMYHOTTIOOYJIMHOB
SIBJISICTCS:

A. IgG

b. IgM

B. IgA

I'. IgE

Omeem: b

CHTyaHI/IOHHbIe 3aJaumn

1. IIpu uccnenoBanuy uMMyHOTpamMmbl | ypoBHS y manueHToB «A» (36 net), «by» (1,5 roma), «B» (18
JIET) YCTaHOBJICHBI CIIEAYIOIINE TOKA3aTeNH COIePKaHUs UMMYHOTTIOOYTMHOB:

Tatmenr, Knacc ummyHnornoOynuna (Ig) P;ifiif:};e
mudp IgG IgA IgM B3POCITHIX
«A» 7.5 1/n 4,0 r/n 4,6 T/1 Ig G (7,0-16,0 r/m)
«b» 6,0 r/n 0,5 r/n 0,2 r/n Ig A (1,0-4,0 1/m)
«B» 18 r/n 3,51r/n 2,4 v/n Ig M (0,5-2,5 1/n)
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CrenaiiTe 3aKkiII0OUY€HUE O COOTBETCTBUU TOKa3aTenel pedepeHCHBIM 3HaYeHUSAM (HOpMa, HUXKE
HOPMBI, BBIIIIE HOPMBI) U YKAKUTE BO3MOXKHBIE PUYUHBI OTKIIOHEHUS coepxkaHus [g oT HopMbI
y KaXJ0ro MaireHTa.

Omanon omeema: Illayuenm A: ocmpblil 6ocnarumenvHulli Hpoyecc, M.K. NOBbLULEHO
cooepoicarue IgM.

Iayuenm B: [lonudicennoe colepoicanue UMMYHOIO0YIUHO8 6CeX KIACCO8 O0OBACHAEMC s
OHMO2EHEeMUUeCKUMU — OCOOEHHOCMAMU — UMMYHHOU  cucmemvl. llayuenm B: Buvicokoe
cooepocanue IgG  moocem ceudemenbcmeosams 0 PEKOHBANECYCHYUU BOCNAIUMENbHO2O
npoyecca.

2. OyHKIIMOHUPOBaHKE (PArOIUTAPHON CHCTEMbI — OJMH U3 MOKA3aTeNe COCTOSHUS HMMYHHOM
cucTteMbl yenoBeka. [lpu uccnenoBanuu ¢garonuTapHoil aKTUBHOCTH HEUTPO(UIIOB y MallleHTa
K. (17 ner) ¢ XpoHUYECKUM T'€HEPATU30BAHHBIM MAPOIOHTUTOM | CTeNeHN yCTaHOBIIEHO, YTO U3
200 KIeTOK, CIOCOOHBIX K (haronuTo3y, OJHY U 0ojee MUKPOOHBIX KJIETOK MorjoTwim 112
Heiitpoduinos. B cpennem oaun Heitrpodun conepxan 3,1 MUKpOOHBIX KIIETOK.

Omnpenenure QarouTapHblii MHAEKC U (ParomuTapHOE YMCIO M CAETalTe 3aKioueHue 00
aKTUBHOCTH (haroruTapHOi CHCTEMBI Y TAlIUEHTA.

Omanon omeema: Pazoyumaphulii UHOEKC — MO KOIUYECMEO (Pa2oyumos, y4acmeyioumux 6
Gacoyumose (umerowux noclowéHHLIE YaACMUYbl (MUKPOOP2AHU3MbL), m.e.  OMHOUleHUe
KOIUu4ecmea Kiemok, 3axeamuswux Oakmepuu, K oOwemy Koauuyecmey ¢acoyumos 8
uccredyemom oopazye. @Pazoyumapnwiii unoexc — 112/200%100 = 56%.

DazoyumapHoe Yucio — cpeonee Yucio MUKpoo08, no2iouénHoe 0OHUM HeUmpo@UiIoM 8 KpOosuU.
1o ycnosuro 3a0auu — 3, 1.

YV 300posoeo uenosexa gpacoyumapnuiii unoexc pasusaemcs 60—-80%, a gpacoyum (nerimpogun)
modicem noenomums 5—10 Muxpoouvix men. 3aknroueHue: y 0AHHO20 NAYUEHMA AKMUBHOCb
pacoyumapHoll cucmemuvl CHUNCEHA.

3. [Mauent @., 55 neT, Mo Ha3HAYEHUIO Bpaya MPUHUMAaI TETpAaUKINH B TeueHue 10 gueil. B
KOHIIE Kypca prueMa aHTUOMOTHKA Y HETO MOSBUIIMCH FOJIOBHBIE 00U, ObICTpast yTOMIISIEMOCTb,
c11abocTh, COHNMBOCT. KiMHMYecknil aHanu3 KpoBH MOKa3ajl CHUKEHHME Yncia S)PUTPOLUTOB U
COJZIepKaHUsl TEeMOIJIOOMHA, YTO CBUJETEIbCTBYET O HaaMuyuu aHeMuu. JloOGaBieHue
TETPALMKINHA K [IeJIbHOM KPOBU MallME€HTa MPUBOAMIIO K TEMOIU3Y 3pUTporuToB. [lanbHelinme
UCCIIEIOBAaHMsl TOKa3ajiM, 4TO TETPALMKIUH aJcopOupyeTcs Ha SpUTPOLMTAaX U oOpasyeT
MMMYHOT€HHBIA KOMILIEKC.

1) Kakoll BappaHT MMMYHOIIATOJIOTHH JIE)KUT B OCHOBE aHEMUU?

2) Kakoii Tunm aHTUTEN OTIOCPEAYET JAaHHYIO TTATOJIOTHIO?

3) KakoB MMMyHOJIOTMUECKHH MEXAHU3M I'€MOJIN3a SPUTPOLIUTOB?

Omanon omeema:

1) B ocnoge anemuu nedxcum peaxyus cunepyyscmeumenvrHocmu Il muna (yumomokcuyeckuii).
2)IgMulgG.

3) Xumuueckue eewecmea ¢ HebOONLUIOU MONEKYIAPHOU MACCOU (AHMUOUOMUKU) UBMEHSIOM
AHMUeeHHbll  Npo@ulb  Kiemox Kposu (3pumpoyumos). B  pezyrbmame obpazyiomcs
NOJHOYEHHble AHMULEHbI/aNlepeenbl (canmen + Hocumens), NpPeoCcCmasnaue U3MeHEHHble
Oenkogvle KOMNOHEHMbL KIeMOYHOU MeMOpansl spumpoyumos. Cmumyauposantsie aHmMueeHoM
B-numgpoyumer mpancgopmupyromes 6 niazmamuyeckue knemxu, cunmesupyrowue 1gG u IgM.
Hmmyno2nobynunvl 63aumo0eticmeylom ¢ aHmueeHHbIMU 0emepMUHAHMamMu Ha NO8EPXHOCMU
coOCmBeHHbIX KIemoK — apumpoyumos. [lpu smom 3anyckaemcsi KOMNIEMEHM3A8UCUMbIL U
AHMUMEN03ABUCUMBIU  UMMYHHbIE MEXAHUSMbL  YUMOMOKCUYHOCIU. AHmumeno3agucumolii
KIemoyHblll Yyumoaus ocyujecmengemcs ¢ ydacmuem HK-xniemok, Komniemenm3sagucumbiii
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Mexanuzm peanuzyem ceoe oeticmeue uepes cozoanue MAK unu onconuzayuro IgG u IgM u C3b-
KOMNOHEHMAMU KOMNJIEMEHMA C NOCAe0YIOUWUM JTUUCOM KIEeMOK-MUULEeHEl.

4. YV naTuieTHed [E€BOYKM B aHaMHE3€ OTMEYAIOTCs BO3BpaTHbIE THOMHBIE HWHGEKIUU
OpOHXOJICTOYHOM CHCTEMBI, PEIUJAUBUPYIONIMIA TUIOTHBIM OTEK JmMia 0e3 3yda, KOTOPBIH
BO3HUKAET Ha (JOHE IMOLIMOHATBHOTO NIEPEHANPSIKEHUS U COXpaHsieTcs 10 2 cyTok. BriepBbie oTek
MOSIBWJICS. TIOCTIE yITUOA TOJOBHI B pe3yNbTare MajeHus B Bo3pacre 2- X JeT. B kiuHU4eckoM
aHaliM3e KpOBH YMEPEHHBIN JIEMKOUTO3, yckopeHue COD.

1). Kakoit npeaBaputenbHblii tuarno3 Bel 061 moctaBummn?

2). Henmoctato4yHOCTh KakuX (PaKTOPOB JIEKHUT B OCHOBE MPEII0JIaraeMoro 3a0oneBanus?

3). Kaxkue uccienoBanusi HEOOXOAUMO BBIIIOJHUTG JJIs1 yTOYHECHUS TUArHo3a’?

Omanon omeema:
1) Hacneocmeernnulii aneuoHe8pomuyecKuil Oomex

2) Heoocmamounocmo cucmemvl komniemenma. Jegpuyum C1-uneubumopa.
3) Hna noomeeporcoenus 0anHo20 OUAcHO3a He0OX00UMO UCCIE008AHUE COOEPHCAHUS PASTUYHBIX
@paxyuii cucmemvl komniemenma u C1 8 cbleopomxe Kposu.

5. Y pebenka 3 et mo03peBar0T HATMYUE UMMYHOAE(UIIUTHOTO cocTostHUS. Kakue mokasarenu
HEOO0XOJMMO BKIIFOYMTh B UMMYHOJIOTHUYECKUI aHAIN3 JUIsl OIICHKH B-crcTeMbl UMMYHUTETA, U
KaKUe METOJIbI/TECTHI BO3MOXKHO TIPU 3TOM UCTIOJIB30BaTh ?

DTanoH OTBeTa:
1) omnocumenwvroe (%) u abc. konuwecmso B-numgpoyumos (CD19) (npomounasn yumomempusi)
2) konyenmpayuu IgG, IgM, IgA (paduanvras ummyHoougghysus)

3) npoaughepamusnwiii omeem Ha ochoguwvle B-mumoeenwt (JIIIC) (PHTJI)
4) ¢penomunuueckue xapakxmepucmuxu B-k1emox Ha pazueix cmaousix pazeumus (RPpomoyHast
yumomempusi)

Cnucok TeMm pedeparoB/10kiIaaoB ¢ odopMiieHHEM Npe3eHTanuii (B ToTHOM 00beMe):

BaknuHbl: HCTOPUS U COBPEMEHHOCTD.

NMMmyHHast cucteMa: OMOPUTMBI, CTapeHHeE, Cpea.

NMmyHUTET Kak (hakTop MpOrpecCUBHON IBOTIOIMH.

JIeHIpUTHBIE KJIETKU: UCTOPUSI OTKPBITUS, TUIIbI, IPOUCXOKICHHUE, DYHKIINU.

Ponib ”MMYHHO# cucTeMbI B cHMOMO3€ OpraHU3Ma U ero KMIeYHOH MUKPO(DIOpHI.

Juddepenunponka JIMM(OLIUTOB B LIEHTPAIbHBIX TUM(POUIHBIX OpraHax.

CrpeccopHble MOJEKYJIbl WIM KaKk HMMYHHas CHUCTEMa IPUHUMAET MUTOXOHAPUU

COOCTBEHHBIX KJIETOK 3a OaKTepHH.

WuTerpupyronias posis PRR B HopMaabHOM HMMYHHOM OTBETE OpraHU3Ma.

9. Pa3znooO6pa3ue mupa MakpodaroB: OCHOBHBIE THITBI, TPOUCXOXKACHUE M (PYHKITHH.

10. benku ocTpoii (a3bl: posib B BOCHATEHUH U AUATHOCTUYECKOE 3HAUCHHE.

11. Ilarorennsle OakTepuu NPOTUB (PAroUTO3a UM CIOCOOBI IMMYHHOMN 3Ba3UU.

12. IMMmyHHas1, 3HIOKPUHHASI U HEPBHAsI CUCTEMA: MHTETpaLMsl peakLuii IPU BOCIAJIEHU Y.

13. IMMyHOJIOTHUYECKHE aCIeKThl TPAHCIIAHTOJIOTHH: MPOOJIEMBI U IEPCIIEKTHUBBI.

14. UmmyHONOrM4eckue actekTsl oecrioaus: poas HLA.

15. IlpoTeacoma 1 UMMYHOCOMA: POJIb B UMMYHHOM OTBETE.

16. AuTHUTENA: POJIH B MMMYHHOM OTBETE€ M NEPCIEKTHBBI NPUMEHEHHS B MEIULIMHCKOMN
MIpaKTHKE.

17. Perynaropusle T-keTKkn U cynpeccuss IMMYHHBIX pEaKLIUM.

Nownhk W=

*x
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31.
32.
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35.

36

. [IUTOKUHBI — pEryIaTOpPbl UMMYHHBIX peakiuil. [[MTOKMHOBBIN IITOPM.

['epriec: UMMYHHTET MO IPULIEIIOM I10JA3Y4€» SMUIEMHUH.

VIMMYHHBIN OTBET IPU FEIbMUHTO3aX: IPAKTUYECKHUE ACTIEKTHI.
[IpotuBoauTepuitHplii  MUMMYHUTET:  UCTOPHS  MCCIEAOBAaHUSA,  BaKIMHALUA,
COBpPEMEHHBIE TIPOOIEMBI.

NmmyHodeHoTunrpoBaHue cyononyasuuil JMM(OIUTOB: MPOTOYHAS IUTOMETPHSL.
NmmynodepmentHeiii ananu3. OCHOBHBIE BUJIBI M 00JIACTH IPUMEHEHUSI.
CraHOBIIEHHE U Pa3BUTHE UMMYHHOW CUCTEMBI B OHTOTEHE3E.

I'uruennyeckas ¥ TeHETUYECKAsi TEOPUU B SIIUIAEMHUOJIOTMH AJTIEPTHMN.

I'3T npu TyOGepkyne3e: MUKOOAKTEpPUU VS UMMYHHAs CCTEMA.

JlekapcTBeHHas aJuIepTUsl Ha aHTHOMOTHKY.

CucremHas KpacHasi BOJTYaHKA: UMMYHOJIOTHYECKUE MEXaHU3MBI.

Caxapnblit tuabet 1 THIa: MMMYHOJIOTHYECKHE MEXaHU3MBI.

NMMyHODOTHYECKH MPUBUIIETUPOBAHHBIE OPraHbl: 3BOJIOIUOHHBIN CMBICH, (DYHKUIUU
TUCTOTEMaTUYECKUX OapbepoB.

[N/, cBsi3aHHBIE C MOpPaKEHUEM BPOXKACHHOTO UMMyHHUTeTa (1-2 mpumepa).

[N/, cBsA3aHHBIC ¢ MOpAXKEHUEM aIalITUBHOTO UMMYHHTETA (1-2 mpumepa).
Baknuna npotus BUY: npoGiemMbl ¥ MepCIIEKTHBBI.

MaccoBast BaKIIUHAIUs — QpTYMEHTHI «3a» U «IIPOTHUB.

OnyxoneBble KIETKUA MPOTUB UMMYHHOM CUCTEMbI: MACKUPOBKA U arpeccus.

. JIeHIpUTHBIE KICTKH: MPO(PEeCCHOHAIBHBIE pa3BeTIUKU B «OIyX0JIeBOI BOMHEY.
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JIuceT n3menenui u nonoanenuid PI1

JlononHeHus M U3MEHEHUs B paboyeil mporpaMme TUCIUIUTMHBI IMMyHOIOTHS
Ha20 -20  y4eOHBIH roz.

IlepeyeHb 10MOJIHEHUI U U3MEHEHM,
BHECEHHBIX B pa00o4yI0 nporpaMmmy

PII aktyanu3upoBaHa Ha 3acefannu Kadeapbi:

Jlara

Homep nporokoJia 3aceqanus
Kadeapbl

28




