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MACIIOPT PABOYEM ITPOT'PAMMDBI
1.1. Hean u 321241 0CBOCHHUS U CIIUILINHbBI

1.1.1. ensmu ocBOeHUS TUCHUIUIMHBI IMMyHOIIOTHS SBISIFOTCS (hOpMHpOBaHKUE Oa3nca 3HAHUH,
YMEHUH ¥ HaBBIKOB, HEOOXOMUMBIX g 3((HEeKTUBHONW NPO(PECCHOHANBHON NEATETbHOCTH
CreluanucTa JiedeOHOro Aena B 00JacTH IUAarHOCTUKH, JieUeHUs U MpoduaakTuku 3a00JieBaHUl, B
TOM YHCIIE, CBS3aHHBIX C HEXEJIATEIbHBIMHU IPOSBICHUSMH U HapyIIECHUSIMH (YHKIUHA HUMMYHHOU
CUCTEMBI.

1.1.2. 3agayu QUCIUAIUINHEL:

» CTHUMYJIHpOBaHHE MHTEpeca K BEIOpaHHOI Mpodeccum;

» (QopMHpOBaHHUE LIEJIOCTHOTO MPEACTABICHUS O CTAHOBJICHUH U (DYHKIMOHMPOBAHWU MMMYHHOM
CHCTEMBI B HOPME U IPH MaTOJIOTUYECKUX COCTOSIHUAX, B TOM YHCIIC, UMMYHOIIATOJIOTHSX;

» pa3BUTHUEC HABHIKOB NPUMEHEHHS HAa NPAKTUKE HMMMYHOJIOTHYECKMX 3HAHUH B KOHTEKCTE
UMMYHONPO(UITaKTUKH, IMMYHOIUArHOCTUKH, UMMYHOTEPAIny;

» oOydyeHue mpuéMmaM TOCTPOCHHS aJTOPUTMOB M aHalM3a CXeM HMMMYHHOTO OTBETa C YYETOM
XapakTepa ImaroreHa (aHTUTeHa), MEeKKJIETOYHBIX B3aUMOJICHCTBHIA U PETyJIITOPHBIX CUTHAJIOB;

> BbIpa0OTKa yMEHHMH aHAJIM3MPOBAaTh W XapaKTEPU30BaTh IPOLECCHI, MNPOHUCXOMAIINE B
MaKpOOpraHu3Me TOJ BIUSHHEM (HaKTOPOB MHPEKITMOHHON 1 HEMH(PEKIIMOHHON IPUPO/IBI;

» ¢dopmupoBaHHE TMpeACTaBIeHHH 00 anropuT™Me oOCIeZOBaHMS MAlMEHTa Ui  OLCHKH

(YHKIMOHMPOBAHUM WUMMYHHOW CHCTEMBI B HOPME M IPH HATOJIOTUYECKUX COCTOSHHSX, B TOM
YHUCJIE, UMMYHOIIATOJIOTUSIX.

1.2. Mecrto aucuuminusl B ctpykrype OITIOII
1.2.1. JlucuMIuIMHA OTHOCUTCS K 0a30BOM YACTH.

1.2.2. Jlnsg u3y4eHus AMCLUUIUIMHBI HEOOXOIMMBI 3HAHMs, YMEHHUS M HaBBIKHM, (OpMHpYEMBbIE
MPeIECTBYIOIUMH TUCHUIUIMHAMU/TIpakTukaMu: «®dusmka, mareMaTuka», «buonorus», «Xumus»,
«AHatomusy, «bnoxumusy, «'ucroaorus, aMOpuosiorus, uuToaorus», «HopmansHas Gu3noIOrUsD».

1.2.3. M3yueHue IUCHUIUIMHBI HEOOXOAMMO JUJIsl IMOJIyYE€HHUs 3HAHWI, YMEHUH M HaBBIKOB,
(bopMHUpyeMbIX NOCIEAYIOIUMHI JUCLUUTUTMHAMU/TIPAKTUKAMHU: «PapmMaKoIorus»,
«[Taropuzuonorus», «I'urnena», «MUKpoOHOIOTHUS, BUPYCOJOTU», «AKYIIEPCTBO U THHEKOJIOTHSI,
«JlepmatoBeHeposorus», «/lerckue nHpexkuuny, «nuaeMuonorusny», «MHpeKIMoHHbIe 00JIe3HNY,
«D1uznatpusny, «Jlerckue 6one3nny, «lerckue nHbekun», «OHKOIOTHS, JIydeBasi TEPATTHS».

B ocHoBe mpenopaBaHus NaHHOW AMCLMILIMHBI JIEKAT CIEAYIOUIME THUIIBI MpodeccroHalIbHON
NEeATEIbHOCTH:

1. Meaunuuckuit



1.3. KOMHeTeHIII/II/I, q)opanyeMbIe B pe3yJibTaTe OCBOCHHUA NTUCHUITJIUHBI

1.3.1. O6menpodeccuoHaibHbIe KOMIETEHINH

HaumenoBanue
No KaTeropuu Kon HNuaukatopbl yHUBEpCaIbHBIX Texuomnorust
Conepxkanre KOMIETEHIIUN
n/n | obuenpodecCHOHANBHBIX | KOMIIETEHIINN KOMIIETEHIIUH dbopmupoBanus
KOMIIETEHIINI
1 DTHONOTHUS U ITaTOreHe3 OIIK-5 Croco0eH olleHNBATh UI-1 onk-s [llpumensier Jlekms

MopdopyHKIIMOHAIbHbIE,
(usznonoruvyeckne COCTOAHUS U
NMaToJIOTHYeCcKue Nnpouecchbl B
OpraHu3Me 4eJj0BeKa /sl
peuieHusi npogeccHoHATbHbIX
3aaad.

QITOPUTMBI KIIMHUKO-
1a00paTopHOil U
(YHKIIMOHATBEHOM
JTUArHOCTHKY TIPU PEIICHUH
npohecCHOHATBHBIX 3a7ay.
NA-2 onk.s Uutepnperupyet
pe3ynabTaThl KITMHUKO-
1a00paTopHOil U

(G YHKIIMOHATTEHOM
JTUATHOCTHKY TIPU PEIICHUH
npohecCHOHANBHBIX 3a7ay.
WJI-3 onk.s OuenuBaer
MophodyHKIIMOHATBHBIE,
(hU3MOIOTHYECKUE COCTOSHUS
Y TIATOJIOTHYECKHE MPOLIECCHI B
OpraHW3Me 4YeJIOBEKa, B TOM
YHClie, BO3HUKAIOIIUE IO
BITUSTHUEM YPE3BBIYaliHBIX
(hakTOpOB BHEIIHEH CpPEIbI.

Hoxuan ¢ mpe3eHTanuein
[IpakTrueckue 3aHATHS
CamocrosiTenbHas padora




1.4. O6bem y4yeOHOM TUCHUILIMHBI U BHbI y4eOHOH padoThl

TpynoeMKocTh Bcero
CemecTpsl
Bux yqe6H0171 pa6OTLI B 3aYETHBIX B aKaJaceMH- IV
CAMHMLAX | HECKHMX HacaX | TpynoeMKkocTh
(E) () 10 ceMecTpam
(9)
AynuTopHasi paboTa, B TOM YHUCIIC: 2 72 72
Jlexuuu (J1) 0,67 24 24
JlabopaTtopubie mpakTukymsl (JIIT)
[Ipaktuueckue 3austus (I13) 1,33 48 48
Knunnueckue npaktuaeckue 3ansatus (KI13)
Cemunapsl (C)
CamocrosiTesibHas padora crygenra (CPC), 1 36 36
B ToM urciie HUPC
IpomekyTouHAs aTTECTANMS | 3auer (3) 1
Dk3ameH / 3a4éT 3auer
UTOTO 4 108 108
2. CTpyKTypa H cofep:KaHue JUCHUNIUHBI

OO61mas Tpy1I0eMKOCTh MOTYJISI IUCITUTUIMHBI COCTABIISET 3 3a4ETHBIX eUHUIIBI, 108 4.

2.1. CrTpykTypa AMCHMIIIUHBI
@ Bubl yueGHoi paboThl
Ne § AyIUTOpHBIE Yachl
n/ | HaumeHoBaHue pa3aenoB U TeM E‘ Z CPC
1§ S g |[JI |JOI |3 |KII3 |C
C | &
Paznen 1. O6mas ummyHosiorus. | IV 63 | 14 28 21
1 BBenenue B quCUMILIUHY. v 9 2 4 3
OCHOBHBIE IOHSATHS ¥ TPUHIMIIBI.
2 NMMyHHas cucreMa: KIeTKH, v 9 2 4 3
TKaHU, OPTaHBbl.
3 BunoBoii (BpoXxI€HHBII) v 9 2 4 3
UMMYHHUTET: paclio3HaBaHUE,
apceHal, peaxkiuu.
4 Bocnanenue — KleToyHble U v 9 2 4 3
T'YMOpaJIbHbIE MEXaHU3MBI.
5 NHIyKTOpBI a1anTUBHOTO vV 9 2 4 3
umMMmyHHoro orsera. MHC.
6 | AZanTUBHBIA UMMYHUTET: v 9 2 4 3
pacrno3HaBaHWE aHTUTE€HA.
7 MexaHu3MEI aJalITHBHOTO |AY 9 2 4 3




@ Bupl yue6HOI paboTh
Ne S AyIMTOpHBIEC Yachl
o, <
n/ | HaumeHoBaHuUe pa3aenioB U TeM 5 g CPC
1| S g |J1 |JOI|II3 |KII3 |C
S | A
MMMYHHOT'O OTBETA.
Pasznea 2. YacTHan v 45 10 20 15
HMMYHOJIOT U
8 | YactHble BOIpockl o0mIei v 9 2 4 3
MMMYHOJIOTUU. UMMYHHBII
craryc. MeTopl UCCIEA0BaHKS B
MMMYHOJIOTHH.
9 | Benenue B MIMMYHONATOJIOTHIO. v 9 2 4 3
Anneprus u
TUTIEPYYBCTBUTEILHOCTD.
10 | UmmyHONOrHUYeckas v 9 2 4 3
TOJIPAHTHOCTh U AyTOUMMYHHBIE
MIPOLIECCHI.
11 | UmmyHOOehUIUTH U v 9 2 4 3
UMMYHOAC(PUITUTHBIC COCTOSTHHSIL.
12 | IMmmyHODOTHS OITyXO0JI€BOTO v 9 2 4 3
pocra. UmmyHoOnpodumakTHKa.
3auer
Hroro 108 | 24 48 36
2.2. Temaruyeckuil NJIaH JEKIUOHHBIX (T€OpPeTUYECKUX) 3aHATHI
Pesynbrar 00ydueHus
Ne Kon- =y
= B BUJIE
1/ | HaumeHoBaHue pa3zzena, Tema JeKIUU BO 3
- 4ACOB = (I)OpMI/IpyeMBIVX
O KOMITETeHITH I
Paznen 1. O61masi UMMYHOJIOTUSA 14 v OIlIK-5
1 Tema 1. Beaenue B aucuuiuinHy. OCHOBHBIE OHITHS U 2 v
MIPUHIIUIIBL.
2 | Tema 2. UMmMyHHast cucTeMa: KJIETKH, TKAHU, OPTaHBI. 2 v
3 Tema 3. BumoBoii (Bpox1€HHBIN) UMMYHUTET: 2 v
pacno3HaBaHue, apCeHall, PeaKIUu.
4 | Tema 4. BocnaneHue — KJIETOYHbIE U TYMOpPaJIbHbIE 2 v
MEXaHU3MBI.
5 | Tema 5. UHOyKTOPBI a1aNITUBHOTO UMMYHHOTO OTBETA. 2 v
MHC.
6 | Tema 6. AnanTUBHBIM UMMYHHUTET: PACIIO3HABAHNE 2 v
aHTHUIEHa.
7 Tema 7. MexaHu3Mbl aJallTHBHOI'O HMMYHHOTO OTBETA. 2 v
Pasznen 2. YacTHast UMMYHOJIOTHS 10 v OIIK-5
8 | Tema 8. YacTHble BOpOCHI 0011IEHl IMMYHOJIOTHH. 2 v
NMMmyHHBIA cTaTyc. MeToabl ncciaen0BaHus B
MMMYHOJIOTHH.
9 Tema 9. BBenenue B MMMYHOIIATOJIOTHIO. AJuleprus u 2 v
TUTIEPUYYBCTBUTEIHHOCTD.
10 | Tema 10. UMmyHONOTrMYECKast TONEPAHTHOCTD U 2 v

ayTOMMMYHHBIE TPOLECCHI.




Ne Ko o Pesynbrar 00yueHus
B BUJIE
n/ | HaumeHoBanue pa3zaena, Tema JeKIHH BO 3
. 4ACOB g hopMHUpyEMBIX
5 .
O KOMIIETEHIIUH
11 | Tema 11. UMMyHOACPHUINUTH 1 IMMYHOAC(DUIIUTHBIE 2 v
COCTOSIHUSI.
12 | Tema 12. UMMyHOIOTHS OMYyXO0JIEBOIO POCTA. 2 v
HmmyHONIpoUIaKTHKA.
Hroro: 24
2.3. Temaruyeckuil IUIaH NPAKTHYECKUX 3aHATHI
Koin-Bo
No Bun 4acoB = Pesynprar
i 3aHs- 3 | oOy4yeHHS B BUJIC
n/ | HaumenoBanue paszziena, Tema 3aHATHS g
. THUSA S (hopMupyeMbIxX
Aynu CPC o KOMIICTCHITUI
TOP.
Paznen 1. O61masi HUMMYHOJIOTHSA OIIK-5
1 Tema 1. Beenenne B nucuurmiuny. OcHoBHbie | 13 4 3 v
TOHSITHSL U IPUHLIMIIBL.
) Tema 2. UMMyHHas cucTema: KJIETKU, TKaHH, 113 4 3 v
OpraHbl.
3 Tema 3. BunoBoii (Bpok/I€HHBIH) UMMYHUTET: 113 4 3 v
pacro3HaBaHHe, apCceHall, peakluu.
4 Tewma 4. BocnianeHue — KJI€TOUHbIE U I13 4 3 v
TYMOPAJIbHBIE MEXAHU3MBI.
5 Tema 5. UnnykTopsl ananTuBHOro uMMyHHoro | I13 4 3 v
orsera. MHC.
6 Tema 6. AnanTUBHBIA UMMYHUTET: 113 4 3 v
pacro3HaBaHUE aHTUTEHA.
7 Tema 7. MexaHu3MBbl aJalITUBHOTO I13 4 3 v
MMMYHHOI'O OTBETA.
Pa3pea 2. YacTHasi HMMMYHOJIOTHA OIIK-5
8 | Tema 8. YacTHble BOIpPOCHI 001IEH I13 4 3 1A%
UMMYyHoJIorud. IMmyHHBIN cTaTyc. MeTosl
HCCJIEIOBAHMsI B MMMYHOJIOTHH.
9 | Tema 9. BBenenne B UMMYHONIATOJIOTHIO. I13 4 3 v
AJuleprus ¥ TMnep4yBCTBUTEIBHOCTD.
10 | Tema 10. MIMmyHONOrMu€ecKas TOJIEPaHTHOCTh I13 4 3 v
U ayTOMMMYHHBI€ ITPOLIECCHI.
11 | Tema 11. UmmyHOAEPUIUTHI U 113 4 3 v
UMMYHOJE(PHUIMTHBIE COCTOSHUSI.
12 | Tema 12. IMMyHOJIOTHSI OITyXO0JIEBOTO POCTA. I13 4 3 v
MmmyHOnpOodUIaKTHKA.
Uroro: 48 36

2.4. ConepxaHue TUCUUILTUHBI

PA3JIEJI 1. OBLIAA UMMYJOI'UsA

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




Cooeporcanue memol.

1. bazoevlie npunyunvr opeanusayuu ummyHHou cucmemsl. OnpenereHue UMMYHOJIOTHH,
HOBOE  OIpEJeIeHUEe HMMYHHUTETa. BHOIIOrMYecKuil CMBICII MMMYHUTETa U MEAHKO-
OMOJIOrMYECKOe COJEp’)KaHUE COBPEMEHHOW UMMYHONOrHH. OpraHHO-LIUPKYIATOPHBII
MIPUHIIAIT OPTaHU3alMd UMMYHHOH cucTeMbl. OCHOBHBIE (DOPMBI pearupOBaHUS; KICTOUHBIN
U MOJICKYJSAPHBIA apCceHaJl UMMYHHOM CHUCTEMbI. J[BOMCTBEHHOCTh MMMYHHON CHUCTEMbI —
(UIOTCHETHYECKN JPEBHUE MEXaHU3MbI BPOXICHHOTO WMMYHHTETA, CBSI3aHHBIC C
BOCMAJICHWEM, KaK OCHOBA, Ha KOTOPOHM pa3BUBAIOTCS aHTHUTE€HCHEIH(PUUECKHE MPOLIECCHI
aIAITUBHOTO UMMYHUTETA, IPUBOIAIINE K (POPMUPOBAHUIO UMMYHOJIOTUIECKON TTAMSITH.

2. Hcmopusa cmanoenenus nayku. 3apOXKICHUE U Pa3BUTUE UMMYHOJIOTHMU — 3MIUPHYECKUI
nepuon, poib Ilactepa W ero mkonsl B CO3JaHUM HAyYHOM HMMYHOJIOTHUH, Pa3BUTHE
MH(MEKIMOHHOW HMMMYHOJIOTUM B TIEpBOM TMOJNOBMHE XX BeKa, MEepeOpUEHTAUs U
pacmupenne GpyHIaMeHTaIbHBIX 3a71a4 BO BTopoii mojoBuHe XX — Havane XXI BB.

3. Ilpeomem u 3a0auu ummyronroeuu. llpenMer WMMYHOJIOTHH; 3aJadyd OOIIeH W YaCTHOM
MMMYHOJIOTHH; 0ObEKTUBHBIE MPOOJIEMBbI UCCIICIOBAHUS UMMYHHOM CUCTEMBI.

4. Ilpakmuyeckas paboma Ne 1. OcHo8Hble NOHAMUA U NPUHYUNBL UMMYHOIO2UU. TIOTyYCHHE
YMEHUUA ¥ HaBBIKOB OIICHKH COCTOSHUSI aHATOMO-()U3UOJIOTHUYECKUX OapbepoB IO
pe3ynbTaTaM TECTUPOBAHUS OAKTEPULIMIHOCTH JKETYJOUYHOTO COKa, KOXKH, CITIOHBI.

@®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MATepPHAJIa: KOHTPOJBbHBIE BOIPOCH], TECTOBBIC
3aj1aHus, opopmiieHue oT4eTa 1o rpakTuiyeckon padore Ne 1.

HUcnoab3oBaHue 3IJEKTPOHHOTO OOy4YeHHSI U AUCTAHIIMOHHBIX  00pa30BaTeJbHBIX
TEXHOJIOTHM: [1a.

Tema 2. Ummynnasa cucmema: Kiemku, mKanu, op2anbl.
Cooeporcanue memul:

1. Leumpanvuvie aumghouonvie opeamvi. KOCTHBIH MO3r Kak HMCTOYHHMK KJIETOK MMMYHHOM
CUCTEMBI: T€MOII033, UMMYHOII033. THUMyC — CTpO€HHE, POjib B Pa3BUTHH U cenekiuu T-
IUMQOIUTOB, CeKpeTOpHas PyHKIUs, OMOJIOrHUYecKasi pojib TOPMOHOB TUMYCA.

2. Cmpyxkmypol nepughepuueckoeo omoena uUMMYHHOU cucmembl. Jlumbaruueckue y3iabl U
cele3eHKka — cTpoeHue, T- u B-kierounsle 30HBI. JIUMQOUAHBIE CTPYKTYpHI KOXH H
CIIM3UCTBIX 000JI0UEK — CTPYKTYpUpoBaHHas U n1uddysHas numponiHas TKaHb, cienuduka
pactipenenenus T - u B-num¢pounuToB, AeHAPUTHBIX KIETOK.

3. Knemku ummymnnoti cucmemvi. TUNBI U TIPOMCXOXKIACHHE KIECTOK WMMYHHOM CHCTEMBI,
daxTopsl quddepenipokr. CD-HOMEHKIATYpa MOBEPXHOCTHBIX MOJIEKYJN JICHKOLIUTOB.
Jlumbpouute:  Mopdosorus, MapKepbl, CTaAUM pPa3BUTHUS, T'yMopajibHble (PAKTOPHI,
KOHTPOJIMPYIOIIME pa3BUTHE U Tposndepanuto. MuenouaHble KIETKH — TPaHyJIOLUTHI,
MOHOHYKJIEapHbI€ KJIeTKU. BcriomorarenbHble KIETKH.

4. Ilpaxmuueckas paboma Ne 2. HmMmynHas cucmema: KiemKu, MKAHU, OpeaHsl: 3HAKOMCTBO C
OCOOCHHOCTSIMU CTPOEHHSI JUM(OUIHBIX OPraHoB; MOJyYEHHE MPAKTUYECKUX HABBIKOB
ananmu3a CD-mapkepoB Al OLIEHKH THUIOJOTUU M (YHKUIMOHAIBHON 3HAYMMOCTH KIJIETOK
MMMYHHOH CHUCTEMBI.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOEGHHMSI MaTepuasia: KOHTPOJIbHbIE BOMNPOCHI, TECTOBBIE
3ajjaHus, opopMIIeHHE OTYeTa 110 MPaKTHUecKoi padore Ne 2.

Hcnoab3oBaHue 3IJIEKTPOHHOTO OOy4YeHHSI U AUCTAHIIMOHHBIX 00pPa30BaTeJbHBIX
TEXHOJIOTHM: J1a.

Tema 3. Buooegoit (8postcoennsiii) ummynumem: pacno3naganue, apcenan, peakyuu.
Coodepoicarue memul:




1. Obwas xapaxmepucmuxu u apceHal CUcmemvl 8UO0B020 (BPOHCOEHHO20) UMMYHUMeEmMA.
OTnuuutenbHble 4epThl U (YHKIUU BPOXKAEHHOTO MMMyHUTeTa. Kietounsie (akTopsl
BPOXKICHHOTO HWMMYHHUTETA: MHEIIOMJHBIE H BPOXICHHBIC JMM(OUTHBIC KIETKU.
['ymopanbHble (haKTOpbl: KOMIUIEMEHT, IIUTOKHHBI, MEIMAaTOpPhl BOCHAJICHHUS U UX POJb B
HOPMAJIBHBIX M MATOJOTUYECKUX UMMYHHBIX IpoIieccax.

2. Aneopumm pazeumus 8pONCOEHHO20 UMMYHHO20 OMEemda U OCHOBHble (opmbl pearyull.
OO0muit aropuT™M pa3BUTHS UMMYHHOTO OTBETA: pACllO3HABaHUE, AKTUBALIMS, STUMUHALIUS
naroreHa. MumieHnu BpoxaeHHoro ummynutera (PAMP, DAMP), narrepapacno3Haronme
pereniropsl (PRR). MexaHN3MbI 2TMMUHAIINN TTATOTeHA: (ParouTo3; KOHTAKTHBIM KUJUTHHT,
KOMIUIEMEHT-3aBUCUMBIN Jn3uc. CuctemMa KOMILIEMEHTa — mpupoia (akTopoB, MPUHIIHUIT
KaCKaJHOW aKTUBAlLIMM, aTbTEPHATUBHBIA U KJIACCHUYECKUUA MYTH aKTUBALMU KOMIUJIEMEHTA,
UMMYyHOJIOrHYeckue 3¢ (HeKTbl aKTUBALIUH.

3. Ilpakmuueckas paboma Ne 3. Buooeoil (6pooicOenHbIl) UMMYHUmMEmM: pacno3HA8auue,
apcenan, peakyuu: OTy4YeHUE MPAKTUYECKUX HABBIKOB OLIEHKH (Paronuro3a u ryMopaibHON
COCTaBIISIONICH BPOXKJICHHOTO UMMYHHTETa; (OPMUPOBAHUE YMEHHUH OICHKH pPE3yJIbTaTOB
TECTUPOBAHUS OAKTEPUIIUAHON aKTUBHOCTH CHIBOPOTKH KPOBH.

@®opMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MATepPHAaJia: KOHTPOJbHBIE BOINPOCHI, TECTOBBIC
3aanns, ohopMIICHHE OTYeTa 110 MPaKTHIECKon padoTte Ne 3.

HUcnoab3oBaHue 3JEKTPOHHOTO OOy4YeHHSI WU AUCTAHIMOHHBIX 00pPa30BaTeJbHBIX
TEXHOJIOTHI: [1a.

Tema 4. Bocnanenue — Kiemounbvle u 2ymopaibHble MEXAHUIMBL.
Cooeporcanue membi.

1. Bocnanenue: mepmunonocus u areopumm paszeumusi. BocranieHue Kkak OCHOBa UMMYHHBIX
MPOIIECCOB; CTEPWJIBHOE © WH(DEKIMOHHOC BOCHAJICHHWE. AJbTepalusi W OCHOBHBIC
MPOSIBIICHUST JIOKATbHOTO WH(GEKIMOHHOTO BocmaleHus. KIeToyHbli Hu  COCYAHMCTHIN
KOMITOHEHTBI OCTPOTO BOCITAJICHUSI.

2. Komnonenmul u peaxyuu npoyecca ocnaierus. Poiab cUCTeMbl KUHUHOB, KOMIUIEMEHTA U
CUCTEMBl aKTHBHUPOBAHHOBIX (DaroluTOB B pa3BUTHH BocmajieHus. Hero3. I[UTOKWHEL
CBOICTBAa U MEXaHU3MBbI IEUCTBUS; TPATUIIMOHHAS KJIacCU(PHUKAIUS; TPOBOCIATUTENbHbIE U
MIPOTHUBOBOCIIAJTUTEIIEHBIC IUTOKHUHBI.

3. Ilpomusoodeiicmeue namozeHO8 BpPOHCOEHHOMY UMMYHUmemy. MeXaHU3Mbl HMMYHHOM
9Ba3WM  IATOTCHOB.  YCKOJIb3aHHWE TATOTCHHBIX OakTepuii OT  pacro3HaBaHUS;
MPOTUBO/CHCTBHUE (PArolHUTO3y; MPOTUBOACHCTBHE KATHOHHBIM MENTHAAM; HHAKTHBAIUSI
KOMILIEMEHTA.

4. Ilpaxmuyeckas paboma Ne 4. BocnanreHue — kiemouHvle U CYyMOPATbHbIE MEXAHUSMbL!
MOJTyYeHUE YMEHUW W HABBIKOB XapaKTEPUCTUKH (DYHKIIMOHAIBLHOW aKTHBHOCTH OCHOBHBIX
Irpynn LUTOKUHOB W MOJETUPOBAaHUS TPOIECCOB, HAIPABICHHBIX HAa AIMMHHAIIUIO
MATOTEHOB; TPAKTOBKHU TOCJICICTBHI aKTHBAIIMHA CUCTEMBI KOMILUIEMEHTA.

®dopMa KOHTPOJISI U OTYETHOCTH YCBOECHHMSI MaTepuasa: KOHTPOJIbHBIE BOMPOCHI, TECTOBHIE
3ajaHus, ohopMIIeHHE OTYEeTa 10 MpaKTHUecKoi padore Ne 4.

Hcnoab3oBaHue 3JIEKTPOHHOTO OOy4YeHMSI W AUCTAHIMOHHBIX 00pPa30BaTeJbHBIX
TEXHOJIOTHM: N1a.

Tema 5. Hnoykmopuot adanmuenozo ummynnozo omeema. MHC.
Coodeporcanue membi:
1. Anmueen — unoykmop ummyHuno2o npoyecca. OCHOBHbIE XapaKTEpUCTUKU aHTUTE€HA: aHTH-
TeHHOCTh, MMMYHOT€HHOCTh, aHTUTE€HHas crnenuuuHoctb. DakTopbl, OMpeesonme




UMMYHOT€HHOCTh. B-kiierounbsie u T-kieTounsie smuTonbl. Knaccudukanum aHTUTEHOB —
ranTeHbl U TranTeHOCHeU(PUUHOCTb, AaHTHUTE€Hbl TUMYC3aBHUCHUMbIE M THMYCHE3aBUCHMBIE,
M30aHTUTEHBI YEJIOBEKA.

2. InasHvlli KOMNIEKC 2UCMOCOBMECMUMOCMU, €20 cmpyKkmypa u ¢ynkyuu. buomorndeckas
pors MHC; cBoiicTBa KOMIUIEKCA: MOJUTE€HHOCTb, MOJMMOP(H3M; THUI HACIEJOBAHUS.
Okcrpeccus u pyakuun anturenoB HLA I u 11 xnacca.

3. Ilpoyeccune u npesenmayus anmueena T-numgpoyumam. IloHATHE POLIECCUHTAa AaHTHUTCHA,
CTaAWM;  SK30I€HHBIM M OHHAOTEHHBI NyTH mpoleccuHra antureHa; poias MHC B
MPOLIECCUHT€  aHTUreHOB.  KJeTOuHble  OCHOBBI  NPEJCTABICHUS  AHTUTEHOB  —
AHTUTEHIIPE3CHTUPYIOIINE KIETKH, YCIOBHMS UX B3auMmozeictBus ¢ T-numdounrtamuy,
dbopMHUpOBaHHE WMMYHHOTO CHHAIICA, pPOJIb KOPEIENTOPOB, KOCTHUMYIHPYIOIIHX |
aAre3uBHbIX MouieKynl. [Ipe3eHTanusi aHTUreHa Kak LEHTPajJbHOE COOBITHE HMMYHHOTO
OTBETA, CBS3BIBAIOIIEE HECTCIM(PUICCKYIO U CHENU(DUISCKYIO COCTABISIONINE UMMYHHOM
CUCTEMBI.

4. Ilpaxmuueckas paboma Ne 5. HnOykmopwvl adanmuenoco ummynHoco omeema. MHC:
MOJTyYeHUE HABBIKOB COCTABIICHUS W aHalM3a CXeM HHAYKUUU aJanTHBHOTO MMMYHHOTO
OTBETa B 3aBUCUMOCTH OT JIOKQJIM3AIMM aHTUTEHA W XapakTepa aHTUTCHHBIX JICTCPMHUHAHT
(STIKMTOIOB); pelIeHE 3a/1a4 110 MpobIeMe THCTOCOBMECTUMOCTH.

®opMa KOHTPOJIS U OTYETHOCTH YCBOEHHSI MaTepHaJia: KOHTPOJIbHBIE BOIPOCHI, TECTOBBIE
3aanus, ohopMIIeHHE OTYeTa 110 MPAKTHIECKOW padoTte Ne 5.

HUcnoab3oBaHue 3JIEKTPOHHOTO OOy4YeHHS WU AUCTAHIIMOHHBIX  00pPa30BaTeJbHBIX
TEXHOJIOTHI: [1a.

Tema 6. A0anmuenvlit ummynumem: pacno3naganue aHMuUzena.
Cooeporcarue membi:

1. Obwasa xapaxmepucmuxka u apcenan adanmueHo2o0 UMMYHHo20 omeemd. OTAMYUTEIbHBIE
yepThl M (YHKUUU aJalTHUBHOIO MMMYyHHUTEeTa. OCHOBHBIE THIBI UMMYHHOI'O OTBETa WU
OCHOBHBIE (Da3bl pa3BUTHUA: MHIYKTHUBHAS U 3¢ ¢dexropHas. JIuMponuTel — marepuanbHas U
(GYHKIIMOHUPYIOIIAsi OCHOBA aJIalTUBHOTO UMMYHUTeTa. KiloHaNbHO-CEIeKIIMOHHAs TEOpUs
@®.M. bepnera. Peakuuum B 3apojbllieBOM IIeHTpe B-kierouHoro  Qosukyna.

JlumdaTtuueckoro.
2. Aumucenpacnosnarowue peyenmopwvi 1- u B-numgpoyumos (ARR). Crtpykrypa B-
KJIETOYHOTO  perentopa —  OCOOEHHOCTH  MEMOpaHHBIX  HWMMYHOTJIOOYJIHWHOB,

BCIIOMOTaTEJIbHbIE MOJIEKYNbl B-kieToyHoro peuenropa. T-KI€TOYHBIM peLenTtop —
Pa3HOBUIHOCTH, IMOJIMIIENTUAHBIE LIENIN PELENTOPOB, UX JOMEHHas CTPYKTypa, CTPYKTypa
AQHTUTCHCBSI3BIBAIOLIETO Y4acTKa, AOMoJHHUTENbHbIE Mojekyiasl (CD3). Cenekuus KJIOHOB
TUMQOLMTOB KaK CPEJCTBO aJanTallii aHTUTE€HPACIO3HAIOUIEro penepryapa K 3ampocam
opranuzMa. OcoOEHHOCTH pPaCHO3HABAaHUS AHTUT€HOB T-TUM@oIUTaMU, HEOOXOIUMOCTh
npe3eHTaluu aHTureHoB. Knacesl u nmonkiaccsl nMMyHoriooynuHoB: I1gM, 1gG, IgA, IgE,
IgD. Bbuonoruyeckue OCOOEHHOCTH WMMYHOTJIOOYJIMHOB pPa3HbIX KiIaccoB. D¢ GheKTopHbIE
(GyHKIIUY aHTUTEN.

3. Mexanusmer  cenepayuu  pasHoobpaszusi — anmuzeHpacnosumarmowux — yeumpos  ARR.
BapunabGenbHble JOMEHBI Kak CTPYKTypHasi OCHOBa MMMYHOJIOTMYECKOTO pPAaclO3HaBaHUS.
@opMHUpPOBaHUE AHTUTEHPACHO3HAIOLIETO pernepryapa JUM(OIMTOB — pa3zHooOpasue
3apOJIbIIIEBbIX V-T€HOB, UX NepecTpoiika mpu auddepeHIpoBKe TUMPOLUTOB.

4. Ilpaxmuueckas paboma Ne 6. AOoanmueHvili UMMYHUMEM: PACNO3HABAHUE AHMUSEHA:
MOJIyYeHUE TMEePBUYHBIX YMEHUN M HAaBBIKOB IPUMEHEHHS CEPOJIOTMUECKHUX METOOB C
UCCJIENOBATEIbCKUMU LEIIMA M HMHTEPIPETALMM PE3YJIbTAaTOB CEPOJIOTMYECKUX TECTOB;
OTIpENIeTICHUS COICPIKAHUA UMMYHOTII00yIuHOB MeTonoM PUJI mo ManumnawM.



@opMa KOHTPOJISI U OTYETHOCTH YCBOEHHMS] MaTepHAaJia: KOHTPOJIbHBIE BOMPOCHI, TECTOBHIE
3amanus, ohopMIICHHE OTYETa MO MpakTHuIeckoi padbore Ne 6.

Hcnonb3oBaHue JJEKTPOHHOIO O0y4YeHHsI M JUCTAHIUOHHBLIX 00pa30BaTeJbHbIX
TEXHOJIOTHIi: Ja.

Tema 7. Mexanusmvl a0anmuéno2o UMMYHHO20 Omeema.
Coodepoicarue memul:

1. Aoanmuenwiti ummynnsiti omeem. Kirouesvie snu3006i. AITOPUTM PA3BUTUS aJANITHBHOTO
UMMYHHOTO oTBeTa. Ponb mauddepenunuposku T-xenmnepoB B BbIOOpE (POPMBI UMMYHHOTO
OTBETa — KIETOYHOTO H ryMopanbHoro: konuenuus Thl/Th2-muBeprenuuu, poib
[UTOKMHOB B MHIYKIIMM HMMYHHOT'O OTBETA.

2. Knemoumnwiii ummyHHbll Omeem. AITOPUTM pa3BUTHUS U peryisauus. KinerouHnbii UMMYyHHBII
OTBET — €ro Pa3sHOBUJHOCTU (LIIUTOTOKCHYECKHI M BOCHAIUTEIbHBIN); AU(dEepeHInpOBKa
UTOTOKCUYECKUX JIMM(POLUTOB, OCOOCHHOCTH BOCHPUATHS WMMH AHTHTEHHOTO H
XEJMEePHOr0 CUTHAJIOB; POJib IIUTOKUHOB; B3aumopeiicteue CD4 T-kinetok u makpodaros.
Thl kak opranu3aTop KOMIZIEKCHOTO IMMYHHOTO OTBETA.

3. Iymopanouelii. ummyHHwlli omeéem.  AJTOPUTM pPa3BUTHS W perymsauus. ['ymopanbHbIi
UMMYHHBII OTBET — B3aumojeictBue B-mumdouutoB c¢ T-xennepamu; HHIAYKIUS
nponudepannn U auddepeH-uMpoBKU B-KIeTOK; cenekuus B 3apOABINIEBBIX IIEHTPaXx;
NEPEKII0YeHUE N30TUIIOB MIMMYHOTJIOOYJIMHOB; co3peBaHue apQUHNUTETA; POITb IUTOKUHOB;
muddepeHIIMPOBKa MIIa3MaTHYECKUX KIETOK; CEKPEIHs aHTUTEN.

4. Ilpaxmuueckas paboma Ne 7. Mexanusmovl a0anmueno2o UMMYHHO20 Oomeéema: NOJy4YeHue
HAaBBIKOB M yMEHUW COCTAaBJIICHHS M aHajdM3a CXeM aJalTUBHOTO MMMYHHOTO OTBETa B
3aBUCHMOCTH OT JIOKAJIU3alluK aHTUreHa 1 ero npeseHraunn AIIK.

®dopMa KOHTPOJISI M OTYETHOCTH YCBOCHHMSI MaTepHasia: KOHTPOJIbHBIE BONPOCHI, TECTOBHIE
3ajjaHus, ohopMIIeHHE OTYeTa 110 MPpaKTHUecKoi pabore Ne 7.

Hcnoab3oBaHue 3JIEKTPOHHOTO OOy4YeHMS W AUCTAHIMOHHBIX 00pPa30BaTeJbHBIX
TEXHOJIOTHI: J1a.

PA3JIEJ 2. YACTHASA UMMYHOJIOI'US1

Tema 8. UYacmuwvie eonpocet ooweir ummynonocuu. Hmmynnwvtit cmamyc. Memoowl
UCCNe006anUA 6 UMMYHOI02UU.
Cooeporcanue memul:

1. Ummynnoui cmamyc u ¢paxmopvl ounamuku. MeTOHONOTUS HCCIEAOBAHUS HMMYHHOM
CUCTEMBI; CTaHAapTu3auus oOcienoBaHus. DakTopbl JUHAMHUKA HMMYHHOI'O CTaTyca:
TeHJICpHble, OHTOI€HETHMUYECKHE OCOOEHHOCTH;  MPHUPOJHO-KIMMATHYECKHE (HaKTOPHI,
aHTUTEHHAas Harpyska; MOJUMOp(HU3M TeHOB HMMYyHHTeTa. Bo3pacTHas MHBOIIOLUS
MMMYHHOUH CUCTEMBI.

2. Obwasa xapakxmepucmuxka Memo0oo08 UCCIe008aHUs UMMYHHO20 cmamycd. AJITOPUTM
UCCIIEIOBAaHMsI HMMMYHHOro craryca. KiroueBble MeETOIbl MCCIEN0BAaHUS HWMMYHHOUN
CUCTEMBI:  LIMUTOJIOTMYECKHE, HMMYHOAHaIM3, (PaKkIUOHUPOBAHHE, MOJEKYJSPHO-
reHeTH4ecKue u OnoTexHooruueckue. I1oaxo/pl K OlleHKe HIMMYHHOTO CTaTyca: TeCThl 1 u
2 ypOBHSI.

3. Hmmynocpammer:  npunyunvt  mpaxkmosku. (OCHOBHBIE IIpaBWJIa  UHTEPIPETALNN
uMMyHorpammel 1o JlebeneBy. MIMMyHOIMarHocTuka Kak MHCTPYMEHT AJI JTUArHOCTHKHU
3a00JIeBaHUS U Pa3pabOTKH alTOPUTMA UHIUBUAYATHbHOH MMMYHOKOPPEKIIUU.




4. Ipaxmuyeckas paboma Ne 8. Hmmynnwiti cmamyc. Memoowt ucciedo8anus 8 UMMYHOLOSUU.!
dbopMupOBaHHE HABHIKOB M YMEHHI OILIEHKM HMMMYHHOIO CTaTyca Ha OCHOBE aHajiu3a
MMMYHOTPaMM U UMMYHOJAHArHOCTUKH.

dopMa KOHTPOJS M OTYETHOCTH YCBOEHHMSI MaTepuaja: KOHTPOJIbHBIE BOMPOCHI, TECTOBBIC
3aaHus, ohopMIiIeHHE OTYETa MO MpakTuiueckon padore Ne 8.

Hcnonb3oBanue JJEKTPOHHOIO OO0y4YeHHS] M JUCTAHIUOHHBIX 00pa30BaTeJbHbIX
TEXHOJIOTHIi: Ja.

Tema 9. Beeoenue 6 ummynonamonozuto. Annepeus u 2unepuyecmeumenbHoCme.
Cooeporcanue membvi:

1. Ilamonocuss ummynnozo omeema. Buasl WMMYHONATOJIOTHH: HMMYHOIS(UIIUTHBIC
COCTOSIHUSI, aJUIeprusi W  TUICPYYBCTBUTEIBHOCTh, AyTOMMMYHHBIC 3a00JieBaHUS,
UMMYyHONIpOIH(epaTuBHbIC 3a0oiieBaHus. [eHeTHYecKass W THTUEHUYECKas TeOpUHr
BO3HHUKHOBEHUSI HMMYHOTIATOJIOTHH.

2. Anmnepeus u annepeenwvl. OnpenelieHne TEPMHUHOB; CBOMCTBA aJUICPTCHOB; KJIACCHU(UKAIIHS
AJIJIEPreHOB; MyTH MOCTYIUICHHUS aJJIEPreHOB B OPraHU3M. DTallbl Pa3BUTHUS aJTIEPrHUECKUX

peaKuHuii.
3. Tunepuyscmeumenvroce. Kiaccupukanus TUIOB THIIEPUYBCTBUTENIBHOCTH 1O JIKenny u
Kymobcy: LATOTOKCUYECKUM,  MMMYHOKOMIUIEKCHBIM,  KJIETOYHO-OIOCPEAOBAHHBIN.

['MnepuyBCTBUTENBHOCT 2 THIA: HMMMYHOJIOTMYECKHE MEXaHU3Mbl pa3BUTHUS; peE3yc-
KOH(JIMKT; JIEKapCTBEHHAs] T'eMOJIMTHYECKash aHeMus. | WIepuyBCTBUTENHHOCTh 3 THIIA:
MMMYHOJIOTUYECKME MEXaHU3Mbl DPA3BUTHS; MEXAHM3Mbl 3JIMMUHALMM  HUMMYHHBIX
KOMIUIEKCOB M3  OpraHM3Ma; ChIBOpPOTOYHass Oojie3Hb W peakuus  Aprioca.
['MnepuyBCTBUTENBHOCT, 4 THUIIA: BAHPUAHTBI M HMMMYHOJOTMYECKHE MEXaHU3MBI
Pa3BUTHUSKOHTAKTHAs FMIEPYYBCTBUTEIbHOCTD; FMIEPYYBCTBUTEIBHOCTh TYyOEPKYJINHOBOTO
THUIIA.

4. Ilpaxmuueckas paboma Ne 9. Annepeusi u 2unepuy8cmeumenbHOCHs: NOIy4YeHUE
NIEPBUYHBIX HABBIKOB M YMEHUH 10 IIOCTAHOBKE U YYETy pPE3YJbTaTOB KOJKHBIX
MMMYHOJIOTHYECKUX IP00: TPAKTOBKU PE3yIbTaTOB TYOEPKYJINHOBOM MPOOBI;,  OLEHKU
CEHCHOMIM3aIMK OpraHU3Ma MaTepH MU JUArHOCTHKE pe3yc-KOH(IINKTA.

®opMa KOHTPOJIS UM OTYETHOCTH YCBOEHHSI MAaTepHaJa: KOHTPOJIbHBIE BOIPOCHI, TECTOBBIE
3aj1aHus, ohopmIIeHHE OTYETa IO MpakTuueckoi padore Ne 9.

HUcnosab3oBaHue 3JEKTPOHHOTO OOy4YeHHS WU AUCTAHIIMOHHBIX  00pa30BaTeJbHBIX
TEXHOJIOTHI: J1a.

Tema 10. Ummynonozuueckas moaepanmuocms u aymouMMyHHble RPOUECCH.
Cooeporcanue membi:

1. Hmmynonocuueckas monepanmuocms. EcTecTBEHHass M HMCKYCCTBEHHAs TOJEPAHTHOCT.
Ponp THMyca B pa3BUTHM TOJIEPAHTHOCTH. MeXaHU3MBI IEHTPAIHHOU W Tepu(epruIecKon
TOJIEPAHTHOCTH. Y CIIOBUSI UHIAYKIIUU U OTMEHBI TOJIEPAHTHOCTH. MeXaHU3MbI €CTECTBEHHON
U IPUOOPETEHHON TOJIEPAHTHOCTH.

2. Aymoammueenvlr u aymoummynHvle npoyeccvl. CEKBECTUPOBAHHBIE W NATOJOTHYECKHE
ayTOAHTUTEHbl. AYTOMMMYHHUTET KaK HOPMAaJIbHAs COCTABJISIOIIAs MMMYHHOIO OTBETA.
MexaHu3Mbl WHAYKIUH ayTOMMMYHHBIX IporeccoB. Pomb uHpeKuum B pa3BUTHH
ayTOMMMYHHBIX MporeccoB. Opranocnenuduueckue u cuctemubie AU3. Accounanus AN3
c rariotuniom MHC. Ayroantutena B quarnoctuke AN3.




3. Ummynonamoeenes aymoumMmyHHuix 3a0oneeanuti. AV3 MUTOBUIHON Kene3bl: OONE3Hb
I'peBca, tupeounur Xammmorto. CucremHasi kpacHas Bposdanka. C/[ I tuna. OcHOBHBbIE
OTJINYHSI AayTOMMMYHHBIX U aJNIEPTUISCKUX 3a00JIeBaHUN.

4. Ilpaxmuueckas paboma Ne 10. HmmyHonocuueckas moiepaHmHocms u aymouMMyHHble
npoyeccyl: TMONyYEeHUE MPAKTUUYECKUX HABBIKOB MU YMEHHUU MO BBISIBICHHIO ayTOUMMYHHBIX
3a00JieBaHUN Ha OCHOBE CIEUU(PUUECKUX AHTUTEN U ayTOPEaKTUBHBIX T-TUM(OIUTOB;
MOCTAHOBKU U Y4€Ta Pe3yJIbTaTOB aHTUCTPENTOIU3ZMHOBOU peakuuu ¢ O-CTPEeNnTOIU3UHOM,
C LIeJIbI0 CEPOIUATHOCTHKU PEBMAaTHU3MA.

@dopMa KOHTPOJISI M OTYETHOCTH YCBOEHHSI MATepHaja: KOHTPOJIBHBIC BOIMPOCHI, TECTOBBIC
3aganus, opopMIIeHHEe OTYeTa 10 MpaKkTHIecKoi padore Ne 10.

HUcnosab3oBaHue 3JEKTPOHHOTO OOy4YeHHSI WU AUCTAHIMOHHBIX 00pPa30BaTeJbHBIX
TEXHOJIOTHM: N1a.

Tema 11. Ummynooedpuuyumaol u ummynooepuyummnsie cocmoanus.
Cooeporcanue memul:

1. HUmmynooedpuyumnovie cocmosnus. dusmonorndeckue HUMMYHOIACPUIIUTHBIC COCTOSHUSA:
OEepeMEHHOCTb, HOBOPOXXJICHHOCTb, UMMYHHOE CTapeHHe. Knaccudukanums
UMMYHOAE(PHUIIUTOB MO 3THOIOTUYECKOMY (HaKTOpYy.

2. Ilepsuunvie ummynooepuyumel.  Kinaccupukanus TEPBHUYHBIX HMMYHOJC(HUIIUTOB.
Jlokanu3anuss WMMYHOJOTMYECKUX Je(dEeKTOB TMpH MEPBHYHBIX HMMMYHOJE(PUIIUTAX.
[TepBudHbIE UMMYHOAC(UIIMTHI, CBSA3aHHBIE C MOPAKCHHEM BPOXKICHHOTO WMMYHHTETA.
[TepBuuHbIe UMMYHOE(MUIIUTHI, CBS3aHHBIE C TOPAKECHUEM aJaTUBHOTO UMMYHHUTETA.

3. Bmopuunvie ummynoodepuyumor. Knaccudukamus, dakropsl, npusHaka BUJ[-cocrosHuii.
BUY-undexus u cuHapoM NpruoOpeTeHHOr0 UMMYHOASPHUITUTA.

4. Ilpaxmuueckas paboma Ne 1. HUmmynooepuyumor u ummyHoOepuyummuvle COCMOAHUI:
MOJTyYeHUE HABBIKOB KJIacCU(PUKAIIMM HMMYHOAC(DUIIUTHBIX COCTOSHUN  4YETOBEKa;
dbopMHUpoBaHNE YMEHUN yuyeTa pe3yJbTaTOB UMMYHOOJOTTHHTA Juisi nuarHoctuku BUY-
UHQEKIHH.

®opMa KOHTPOJAA M OTYETHOCTH YCBOEHHMS MAaTepHAa: KOHTPOJIbHBIE BOIPOCHI, TECTOBBIC
3ajaHus, ohopmileHHE OT4eTa o npakTudyeckon padore Ne 11.

HUcnogab3oBaHue 3IJEKTPOHHOIO OOy4YeHHSI U AUCTAHIIMOHHBIX 00pa30BaTeJbLHBIX
TEXHOJIOTHI: J1a.

Tema 12. Humynonozusn onyxoneeozo pocma. Hmmynonpoghunakmuxka.
Cooepacarue memol:

1. Onyxonesvie AHMUSEHDL. IIpomusoonyxonesuviii UMMYHUmMen. Konuenmus
MMMYHOJIOTHYECKOTO HaJ30pa 3a OIyXOJICBBIMH KJIeTKaMU. D(P(HEKTOPHBIE MEXaHHU3MBI
MIPOTHUBOOITYXOJIEBOTO UMMYHHTETA. Onyxonecnernudpuieckue AQHTHUTCHBI:

MMMYHOJIOTHYECKHE W OHMOJOTMYeCKHe XapaKTepUCTHKH. MexaHu3smbl 00pa3oBaHUs
OIyXOJIEBBIX AaHTUreHoB. OHKOMapkepbl. MeXaHW3MBbl YCKOJB3aHHUA ONYXOJIU OT
MMMYHHOT'O OTBETA.

2. Jlumghonponughepamusnvie npoyeccoi. Mmmynomepanus. ONyxoad UMMYHHOU CHCTEMBI —
mumbonponrdepaTuBHbie nporecchl. JInmdponHapie KIeTKu npu JuMdonponrdepaTUBHBIX
Ipoueccax M HMX COOTBETCTBHE HOPMAJIBHBIM NpOTOTMHAM. MIMMyHOTepamusi OIyXOJeu:
YCUJIEHHE HEeCHEeIU(PUUYECKOr0 HUMMYHHUTETa, HHIYKIHS T-kneroyHoro oTBeTa,
HCIOJIb30BAHNE aHTUTEI.

3. Ummynonpogunakmuxa. AKTHBHAS W TacCHBHAas, crnenuduueckas W HecrnenupuyecKas
ummyHonpoduinaktuka. Knaccugukarus Bakius. [ eHHOMHKEHEPHBIE BaKIIMHbI: TIPUHIIMITBI



nojrydeHus. BakiuHanus npoTuB Bo30yauTenel MHPEKIIMOHHBIX 3a001eBaHnil. MexaHuszm
(bopMHpOBaHKS TPOTUBOTPUIIIIO3HOTO UMMYHHTETA.

4. Ilpaxmuueckas paboma

No 12.
Hmmynonpogunakmuka: mOIydeHHE YMEHUMN

HUmmynonoeusn

JTMAarHOCTHKH JTUMQOTponndepaTuBHBIX 3a00JIeBaHUA.

ONyxo.1e6020
00OCHOBBIBaTh METOJIbI JIAOOpPATOPHOU

pocma.

dopMa KOHTPOJS M OTYETHOCTH YCBOEHHMSI MATepHaa: KOHTPOJbHBIE BOMPOCHI, TECTOBBIC
3amanus, ohopMIICHHE OTYETa MO MpakTuIeckoi padore Ne 12.

HUcnoan3zoBanue
TEXHOJIOTHI: J1a.

3JICKTPOHHOI'O

2.5. YyeOHO-MeTOAMYECKOE 0DeciedeHre CaMOCTOSITeIbHOI padoThl

o0yyeHuss "

AUCTAHIHUOHHBIX

oOpa3oBaTeJIbHbIX

HaumenoBaunue
pasznena, Tema

Buna camocrosTensHOM paboThI
oOyuatolerocs (ayAUTOPHON U
BHEAYJIUTOPHOI)

Koi-
BO
4aCcoB

Pa3nea 1. OBIIASA HMMYHOJIOI'UA

21

& |Cemectp

Tema 1. BBegenue B qucuuIuingy.
OCHOBHBIE MOHATHS U TPUHITUIIHI.

KoHTpobHBIE BOIPOCH (BOMTPOCHI JISI
CaMOITOAATOTOBKH ), CUTYallMOHHBIC 33124,
BBIMIOJTHEHNE UHIUBUAYATBHOTO 3a/1aHus,
ohopMIICHHE OTYETa IO TPAKTUYECKON
pabote Ne 1, TecToBBIC 3a7aHUs
https://moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 2. UMMyHHas cuctema: KIEeTKH,
TKaHU, OPTaHBbl.

KoHTpoibHBIE BOIPOCH (BOIIPOCHI IS
CaMOIIOATOTOBKH ), CUTYaIllMOHHBIE 33124,
BBITIOJTHEHUE WHIUBUAYATHHOTO 3a/IaHus,
odopMIIeHHE OTUYETA 110 TPAKTHUECKON
pabote Ne 2, TecTOBbIE 3aJaHUS
https.//fmoodle.kemsma.ru/login/index.php
https.//onlinetestpad.com/

Tema 3. BunoBoii (Bpok1eHHBIN)
MMMYHUTET: pacCliO3HaBAHKE, apCeHal,
peaxkuu.

KoHTposibHBIE BOIPOCHI (BOTIPOCHI 151
CaMOTIOATOTOBKH ), CUTYallMOHHBIE 3aa4H,
BBITIOJIHCHUE UHIUBUAYAJIBLHOTO 3a/1aHUS,
odopmIIeHHE OTYETA 110 TPAKTUYECKON
pabote Ne 3, TecTOBbIE 3aJaHUS
https://moodle.kemsma.ru/login/index.php
https.//onlinetestpad.com/

Tema 4. Bocrranenne — KJIETOYHBIE U
FYMOpaJ'H)HI)Ie MCXaHU3MBI.

KoHTpobHBIE BOIPOCH (BOITPOCHI JISI
CaMOITOATOTOBKH ), CUTYaIllMOHHBIE 33/1a4H,
BBHITIOJTHEHUE UHIUBUAYATHHOTO 3a/IaHus,
oopMIIEHHE OTUETA 1O PAKTHUECKON
pabote Ne 4, TecToBBIC 3aaHUS
https.//moodle.kemsma.ru/login/index.php
https://onlinetestpad.com/

Tema 5. MHIyKTOpBI aaliITUBHOTO
nMMmyHHoro orsera. MHC.

KoHTponbHbIE BOIPOCH (BOMPOCHI TSI
CaMOITOATOTOBKH ), CUTYaIllMOHHBIE 33124,
BBITIOJTHCHUE HHIUBUIYATHLHOTO 3a/IaHus,
odopMIIEHHE OTUETA 110 TPAKTHUECKON
pabote Ne 5, TecTOBbIE 3aJaHUS
https://moodle.kemsma.ru/login/index.php
https.//onlinetestpad.com/



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

HaunmenoBaunue
paszeina, Tema

Bua camocrositensHOM paboThI
oOyyarorerocst (ayTUTOPHON
BHEAyIUTOPHOI)

Kon-
BO
4acoB

Cemectp

Tema 6. AnanTUBHBIM HMMYHUTET:
pacro3HaBaHHE aHTUICHA.

KoHTponbHBIE BOMPOCH (BOMTPOCHI IS
CaMOIIOATOTOBKH ), CUTYallMOHHBIE 3324,
BBITIOJTHCHUE MHIUBUAYATBHOTO 3a/IaHus,

o opMIICHHE OTYETA 110 PAKTHUSCKON
pabote Ne 6, TecTOBBIC 3aaHUs
https.//moodle.kemsma.ru/course/view.php ?i
d=425

Tema 7. MexaHu3MBbI aJalITUBHOTO
MMMYHHOTO OTBETA.

KoHTpobHBIE BOPOCH! (BOIIPOCHI JIS
CaMOIIOATOTOBKH ), CUTYallMOHHBIE 3324,
BBITIOJTHEHUE WHIUBUIYaTHLHOTO 3a/1aHus,
oopMIICHHE OTUYETA IO PAKTHUCCKON
pabote Ne 7, TecTOBBIC 3aqaHUS
https.//moodle.kemsma.ru/course/view.php ?i
d=425

Hroro

21

Paznea 2. YACTHAA UMMYHOJIOI'UA

15

Tema 8. YactHble BOIpoch! 001Iei
MMMYHOJIOTMH. IMMyHHBIN cTaTycC.
MeTtoapl nccnenoBaHus B
MMMYHOJIOTHH.

KoHTpobHBIE BOIPOCH (BOMTPOCHI JISI
CaMOITOAATOTOBKH ), CUTYallMOHHBIC 33124,
BBINOJIHEHUE WHIMBUYaTbHOTO 3a/1aHUS,
o(opMIICHHE OTYETA IO IPAKTHUCCKOMN
pabote Ne 8, TecToBBIC 3aaHUs
https.//moodle.kemsma.ru/course/view.php ?i
d=425

Tema 9. Beenenue B
MMMYHOTIATOJIOTHIO. AJUIEPTHUsl U
TUNIEPUYBCTBUTEIHLHOCTD.

KoHTponbHbIe BOIPOCH! (BOMPOCHI IS
CaMOIIOATOTOBKH ), CUTYaIllMOHHBIE 33124,
BBITIOJTHCHUE WHIUBUAYATHHOTO 3a/IaHus,
odopMIIeHHE OTUETA 110 TPAKTHUECKON
pabote Ne 9, TecToBbIE 3a1aHUS
https.//moodle.kemsma.ru/course/view.php ?i
d=425

Tema 10. MIMmyHONOrMUecKas
TOJIEPAHTHOCTh U ayTOUMMYHHBIE
IIPOLIECCHI.

KoHTposibHBIE BOIPOCHI (BOIIPOCHI 151
CaMOTIOATOTOBKH ), CUTYallMOHHBIE 3a/]a4H,
BBITIOJIHCHUE WHIUBUAYAJTBLHOTO 3a/1aHUS,
odopMIIeHHE OTYETA M0 MPAKTUYECKON
pabote Ne 10, TecToBBIC 3a/1aHUs
https://moodle.kemsma.ru/course/view.php i
d=425

Tema 11. UMMyHOnEDUIIUTHL U
UMMYHOJIC(UIIUTHBIE COCTOSHUSI.

KoHTposibHBIE BOTPOCHI (BOTIPOCHI ISt
CaMOIIOATOTOBKH ), CUTYallMOHHBIE 33a4H,
BBITIOJIHEHUE UHAUBUAYAJIbHOIO 3a/1aHHUS,
odopMIIEHHE OTYETa 10 MTPAKTUIECKON
pabote Ne 11, TecToBbie 3a1aHus
https://moodle.kemsma.ru/course/view.php i
d=425

Tema 12. IMMyHOJIOTHS OITyXOJIEBOTO
pocta. iMmmyHonpoduiakTuka.

KoHTpoTbHBIE BOIIPOCH (BOITPOCHI JISI
CaMOITOATOTOBKH ), CUTYaIllMOHHBIE 33/1a4H,
BBHITIOJTHEHNE UHIUBUAYATHHOTO 3a/IaHus,
odopMIIEHHE OTUETA 110 TPAKTHUECKON
pabote Ne 12, TecToBBIC 3a/1aHUS
https.//moodle.kemsma.ru/course/view.php ?i
d=425
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HaMeHOBAHIe By caMOCTOATENBHOM PabOThI Koi- o
00y4aronierocs (ayIuTOpHOH u BO 3

paszerna, Tema 9 o
BHEAyUTOPHOI) 4acoB | 3

@)

Hmozo: | 15 4

Bcezo: | 36 4

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3.1. 3ansTHS, IPOBOAUMbIE B HHTEPAKTHUBHOM dopme

VienbHBI BeC 3aHATHH, NMPOBOJUMBIX B HHTEPAKTUBHBIX (OPMAX, OMPEIeNsieTcss CTaHAapTOM
(momxen cocraBiATh He MeHee 20%) u ¢akTuuecku cocraBisgeT 20,8% OT ayIUTOPHBIX 3aHATHH,

T.e. 15 yac.

HaumenoBanue pasnena Bun Kon-Bo | MeToabl MHTEPaKTUBHOTO Koun-Bo

JUCLUIINHBI y4eOHBIX qac 00y4eHus qac

3aHATHN

Paszpen 1. O0mast HUMMYHOJIOTHS. 42 8,754

Tema 1. Beenenue B JI3, I13 6 WNupopmannonusie 20 MuH

aucuuiuinHy. OCHOBHbBIE TEXHOJIOTUU

MOHSATHS U IPUHLATIBI. [Ipe3enTanus 25 MuH
[IpoekTHOE O0yUeHHE 15 Mun
Keiic-meron 15 Mun

Tema 2. IMMmyHHas cuctema: JI3, I13 6 HNupopmannonusie 20 muH

KJIETKH, TKAHU, OPTaHBbl. TEXHOJIOTUH
IIpe3enTanus 25 muH
[TpoexkTHOE O0yUeHHE 15 Mun
Keiic-meron 15 Mun

Tema 3. Bunosoit JI3, I13 6 NudopmannoHHble 20 muH

(BpOKI€HHBIN) UMMYHHTET: TEXHOJIOTHH

pacrno3HaBaHHe, apCceHall, ITpesenTanus 25 muH

peakuuu. IIpoexkTHOE O0yUeHME 15 mun
Keiic-meTon 15 mun

Tema 4. JI3, I13 6 HNnpopmannonusie 20 muH

Bocnanenue — kiieTouHsle u TEXHOJIOTUHU

TYMOpaJIbHbIE MEXAHU3MBI. TIpe3eHTarys 25 MHH
[TpoexTHOE 00yUeHHE 15 mun
Keiic-meTon 15 mun

Tema 5. UHayKTOpPBI JI3, 113 6 WNnpopmannonubie 20 MuH

aJlaliTUBHOTO UMMYHHOTO TEXHOJIOTUHU

orseta. MHC. IIpe3zenTanus 25 MuH
[TpoexTHOE 00yUeHUE 15 mun
Keiic-meTon 15 mun

Tema 6. AanTUBHBIN JI3, I13 6 WNudopmannoHHble 20 muH

MMMYHHTET: PAcliO3HaBaHUE TEXHOJIOTUHI

AHTHUIEHA. IIpe3zenranus 25 muH
[IpoexkTHOE O0YyUEeHME 15 mun
Keiic-meTon 15 Mun




HaunmenoBanue pasnena Bun Kon-Bo | MeToabpl ”HTEpaKTUBHOTO Komn-Bo
MUCIUAILINHBI y4eOHBIX yac 0o0y4deHus yac
3aHATUN

Tema 7. Mexanusmsl JI3, I13 6 WNudopmannoHHble 20 MuH

aIalITUBHOTO UMMYHHOTO TEXHOJIOTUHI

OTBETa. IIpezentanus 25 MuH
[IpoekTHOE OOyUeHHE 15 mun
Ketic-meTon 15 mun

Pa3zjen 2. YacTHasg MMMYHOJIOTHS 30 6,254

Tema 8. JI3, 113 6 Nudopmanmonusie 20 MuH

YacTtHble BOIIPOCHI TEXHOJIOTHH

UMMYHOJIOTUU. UMMYyHHBII [IpeseHTanus 25 MHUH

cratyc. MeTozp! [IpoexTHOE 00y4€eHUE 15 Mun

MCCICAOBAHNA B Ketic-meTon 15 Mmun

UMMYHOJIOTHH

Tema 9. Brenenue B JI3, I13 6 Nupopmannonusie 20 MuH

MMMYHOMATOJIOTHUIO. TEXHOJIOTUHI

Anneprus n IIpezenTanus 25 MuH

TUIEePYYBCTBUTEIHHOCTb. [IpoekTHOE O0yUeHHE 15 mun
Keiic-meron 15 mun

Tema 10. JI3, 113 6 HNudopmanmonubie 20 MuH

NmvmyHonoruyeckas TEXHOJIOTHH

TOJICPAHTHOCTH U [TpesenTanus 25 muH

ayTOMMMYHHBIE ITPOLECCHI. [IpoekTHOE OOyUeHME 15 Mun
Ketic-meTon 15 Mmun

Tema 11. UMmmyHOIEDUITUTE JI3, I13 6 WNupopmannonusie 20 MuH

U UMMYHOIe(DUIIUTHBIE TEXHOJIOTHH

COCTOSIHHSL. IIpe3eHTanus 25 muH
[IpoekTHOE O00yUeHME 15 Mun
Keiic-meron 15 mun

Tema 12. I13 6 HNudopmannoHHble 20 muH

NMMyHOMIOTHS OyX0JIEBOTO TEXHOJIOTHH

pocTa. IIpe3enranus 25 MuH

VMmyHoTpouiakTiKa. [poexTHOE 00y4eHUE 15 Mun
Keiic-meton 15 Mun

Bcero gacos: X 72 X 15
4. KOHTPOJIb n OLIEHKA PE3YJIbTATOB OCBOEHUSA

TUCIUATLITAHBI

4.1. KoHTpPObHO-IMArHOCTHYECKHE MATEePHAJIbI 1JIsl IPOMEKYTOUYHON aTTecTAlUH.

[TpomexyTouHast aTTecTals NpoBOIUTCS B (opme 3adera. 3adeT MpPOBOAUTCA B (hopme
tectupoBanus B DMOC. O6yuarouuiicss noiay4yaeT paHZoMHO 50 TECTOBBIX 3aJaHUN 3aKPBITOTO
tumna. J{js ycreurHoro npoxokJIeHUsI MpOMEeKYTOUHOM aTTecTalui o0y4JaroUIuiics JOJKEH BEPHO
BBITOTHUTH MUHUMYM 30 3aganwnii (60%).

B cinydae HeynoBieTBOpUTEIHLHOTO UTOTA TecTupoBaHus (MeHee 60% BEpHBIX OTBETOB Ha
TECTOBBIE 3aJaHMs), ATTECTALlMOHHOE HCIBITAHUE B paMKax IPOMEKYTOUYHOM aTTECTALUU
JIOTIOJIHUTENBHO TPOBOJUTCS B (POpME YCTHOTO Ompoca M PELICHUS CUTYallMOHHBIX 3a1ad I10




3a4eTHbIM OmsieTaM. 3a4eTHBIH OMJIET CONEPXKUT OAWH BOMPOC M3 CIHMCKAa BOMPOCOB K 3aUeTy U

OJIHY CUTYallMOHHYIO 33/1a9y.
4.2. OueHovHble cpeacTBa (IPEICTABIECHBI B IPUIIOKEHUH 1)

4.3. Kpurepuu OlleHKH IO JUCHUIIMHE B IEJIOM

XapakTepucTHUKa OTBETa

O1enka
ECTS

bamnsr B
PC

Orenka
UTOrOBast

JlaH TOJIHBIM, pa3BEepHYTHI OTBET Ha MOCTABJICHHBIN BOIPOC, MOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHUU MO JUCIUILIMHE, TPOSBISIONIAsACS B
CBOOOJIHOM  OMNEpPUPOBAHUU  MOHATHSIMH,  YMEHUH  BBIICIHTH
CYLIECTBEHHbIE

CIICZICTBEHHBIE CBsI3U. 3HaHUA 00 00BEKTE JEeMOHCTPHUPYIOTCS Ha (hoHe

U HCCYHICCTBCHHBLIC €ro IpU3HAKHU, M[IPUYUHHO-

IIOHUMaHUuA €ro B CHCTEMC HaHHOﬁ HAaYKM MW MCKIUCHUIINIMHAPHBIX

cesazeil. OtBer (QopmynupyeTcss B TEpPMHUHAX HAayKH, H3JI0XKEH

JIMTCPATYPHBIM  S3BIKOM, JIOTHYCH, MOOKA3aTCJICH, JCMOHCTPUPYET
ABTOPCKYHO IMO3ULUI0 CTYJACHTA. MOFYT OBITH AONYIICHBI HEAOYCTHI B
OIpCaACIICHUA HOHHTHﬁ, HUCIIPABJICHHBIC CTYACHTOM CaMOCTOATCIIbBHO B

Iponuecce OTBCTA.

100-91

Jlan TONHBIM, pa3sBEpHYTBIM OTBET Ha IIOCTaBIEHHBIA BOIPOC,

JIOKA3aTEbHO PACKPBITBI OCHOBHBIE IMOJOKEHUS TEMBI; B OTBETE
IIPOCIIEKUBACTCA YETKasl CTPYKTYypa, JOTHUYECKAs MOCIIEI0BATEIbHOCTD,
OTpaXkarollas CYIIHOCTb PACKPBIBAEMbBIX MOHSATHUNA, TEOPH, SBJICHUMU.
OTBeT U3NM0XKEH JUTEPATYPHBIM SI3BIKOM B TEpMHHaX Hayku. B oTBere
JONYILIEHBI WCIIPABJIIEHHBIE CTYAEHTOM C IOMOILIBIO

npenoaaBaTesIs.

HEJO0YETHI,

90-81

JlaH HeQOCTAaTOYHO TOJHBIA M HEJOCTaTOYHO pa3BEPHYTHIM OTBET.
Jlornka ¥ TOCIIEIOBATEIBLHOCTh H3JIOKECHHUS HWMEIOT HapyIICHUS.
JlomnyiieHsl OMMOKK B PACKPBITUM MOHATHH, YIOTPEOJIEHUU TEPMUHOB.
CryaeHT He CmOCOOEH CaMOCTOSITENIBHO BBIICIUTH CYIIECTBEHHBIE U
HGCYHIGCTBGHHI)IG HpI/ISHaKI/I nu HpI/ILH/IHHO-CJ'Ie)ICTBeHHBIC CBA3MH.
CTyneHT MOXeT KOHKPETH3UpOBaTh 000OIIEHHBIE 3HAHUSA, JO0Ka3aB Ha
mpuMepax WX OCHOBHBIE TOJNIOKEHUS TOJIBKO C  TOMOIIBIO

npemnojasatens. PeueBoe opopmieHne TpedyeT nonpaBoK, KOPPEKIHH.

80-71

JlaH HEnoJIHBIA OTBET, JIOTMKAa W ITOCJIEIOBATEIbHOCTh W3JIOKEHUS
UMEIOT CYIECTBEHHbIE HapyuieHHs. JlomymieHsl rpyoble OIMOKU MpH
ONPEJEICHUN CYIIHOCTH PACKPBIBAEMBIX IOHATHUN, TEOPHUU, SBIICHMI,
BCIICJICTBAE€  HEIOHWMAHMS  CTYJE€HTOM MX CYIIECTBEHHBIX U
HECYILIECTBEHHBIX IIPU3HAKOB U CBs3€l. B 0TBETE OTCYTCTBYIOT BBIBOJIBI.
YMeHue pacKpbITh KOHKPETHBIE MPOSBIEHUS OOOOIICHHBIX 3HAHMHA HE

noka3zaHo. PeueBoe ohopmienne Tpedyer nonpaBoK, KOPPEKIHH.

Fx-F

<70

2
TpeOyercs
nepecaayda/
MTOBTOPHOE
U3YyYCHUE
MaTepuana

S. NHO®OPMALIMOHHOE U YYEBHO-METOAUYECKOE OBECIIEYEHUE

TUCIUATITAHBI




5.1. UndopmaniuonHoe odecrniedeHne TUCHUNIHHBI

Hayunasa ouonuomexa KemI'MY. Peoicum oocmyna: https://kemsmu.ru/science/library/
Onexkmponnan oudnuomexa KemI'MY. - URL: http://www.moodle.kemsma.ru. — Pesicum docmyna:
no JI02UHY U RAPOTIO.

5.2. YuyeOHO-MeTOANYECKOE O0ecIIeyeHue JMCIMIJINHBI

n/ bubnmorpaduyeckoe onucanue peKOMEHIyeMOro HCTOYHHUKA JTUTEPATYPHI

OcHoBHas1 JInTepaTypa

1 KoBanbuyk, JI. B., Knnanueckass MIMMYHOJIOTHS U aJUIEPTOJIOTHSI C OCHOBAMH OOIIEH KIMMYHOJIOTHH

T10 JIOTUHY U Napoto. - TeKCT : 371€KTPOHHBIM.

[DnexTponnbiii pecypc]: yueonuk: / JI. B. KoBanmbuyk, JI. B. I'ankoBckas, P. fI. MemkoBa — M.:
I'D0TAP-Menmua, 2014. - 640 c. // DOBC «Koncymbrant crygerra». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no [P-agpecy ynuBepcurera, yJaneHHbIH 10CTyI

2 | KoBanbuyk, JI. B. UMMyHomnorusi: mpaktukyM : ydeOHoe mocobue / Ilon pex. JI. B. Kopanpuyka,

YHUBEPCUTETA, YIAJICHHBIN JTOCTYII 110 JIOTUHY M MAPOJII0. - TEKCT : 2JIEKTPOHHBIM.

I' A. UrnarseBoit, JI. B. T'ankosckoir. — M.: I'DOTAP-Meaua, 2015. — 176 c. // DOBC
«KoncynbranT crynenta». — URL: htpps://www.studentlibrary.ru. — Pexxum nocryna: no IP-anpecy

3 | Ummynomnorus no SApununy : yue6nuk / mox pen. C.A. Henocnacosa, /[.B. Kynpama. - 2-e u3z.,

AOCTYII 11O JIOTUHY U TTApOJIHO. - Texkcr : SHCKTpOHHBIﬁ.

JlonoTHUTEIbHASI JIUTEpPaTypa

ucop. u gom. - Mocksa : [DOTAP-Menua, 2021. - 808 c. // ObC «KoHCynAbTaHT CTyAEHTa». —
URL: htpps://www.studentlibrary.ru. — Pexxum nocryna: mo IP-anpecy yHuBepcurera, ynaleHHBIA

4 Xautos, P. M. UmmyHomorus : yuebnuk / P. M. Xautos. - 4-e u3n., nepepad. u gom. - Mocksa :

110 JIOTUHY U IapOJIt0. - Tekcr : 3J'IeKTp0HHbII>i.

I'D0TAP-Menua, 2023. - 520 c. / DOBC «Koncynbrant crygerta». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no IP-agpecy ynuBepcurera, yJaneHHbIH 10CTyI

5 | Xauros, P. M. ImmyHonorus : cTpykrypa U GyHKIMH UMMYHHOU cuctembl / XautoB P. M. -

110 JIOTUHY U IAapOJIt0. - Tekcr : 3J'IeKTp0HHbII>i.

MockBa : I'DOTAP-Menua, 2019. - 328 c. // ObC «Koncynerant crynerra». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no IP-agpecy ynuBepcurera, yJaneHHbIH 10CTyI

6 | Xautos, P. M., UmmyHonorus. Atnac: yue6Hoe mocodue / P. M. Xautos, A. A. Spunun, b. B.

110 JIOTUHY U IIAapOJIt0. - Tekcr : 3J'IeKTp0HHbII>i.

[Tunerun. — M.: I'D0TAP-Menua, 2011. — 624 c. // ObC «Koncynbrant cryaeHta». — URL:
htpps://www.studentlibrary.ru. — Pexxum noctyna: no IP-agpecy ynuBepcurera, yJaneHHbIH 10CTyI

7 | Xauros, P. M. Ummynonorus. Atnac / P.M. Xautos, ®. FO. I'apu6. — Mocksa : ['90OTAP-Menua,

JJIEKTPOHHBIN.

2020. - 416 c. // OBC «Koncynprant cryneHta». — URL: htpps://www.studentlibrary.ru. — Pexxum
noctyna: no IP-agpecy yHuBepcuTeTa, yIal€HHBIM JOCTYN IO JIOTUHY W Tapoiro. - TeKcT :

8 XautoB, M. P. Ummynonorusi. Atnac / M. P. Xautos. - 3-e u3n., ooHoBn. - Mocksa : [DOTAP-

JJIEKTPOHHBIN.

5.3. Meroanueckue pa3padboTku Kadeapsbl

Menmna, 2024. - 648 c. // OBC «Koucynbsrant cryaenta». — URL: htpps://www.studentlibrary.ru. —
Pexxnm nocryna: no IP-anpecy yHuBepcurera, y1aaeHHbIM JOCTYN 10 JOTHHY U Mapoiro. - TeKCT :
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Ne

bubnmorpaduyeckoe onucanue peKOMEeHIyeMOro HCTOYHHUKA JTUTEPATYPHI

—

JlaBpsimmna, M. b. OOmiast UIMMYHOJIOTHS : y4eOHO-METOIUYECKOE TOCOOHE I 00YyJaIOIIMXCS TI0
OCHOBHOI mpodhecCHOoHaIbHOM 00pa30BaTeIbHOM MpOrpaMMe BBICIIEr0 00pa30BaHUs — IPOrpaMMe
cnenuanurera no crnenuanbHoctd 31.05.01 «Jleuebnoe nemo» / M. b. JlaBpsimuna, M. B.
VaesnoBa — KemepoBo, 2023. — 67 c. // DOnekrponnele wu3ganuss KemIMY. - URL:
http://www.moodle.kemsma.ru. — Pexxum gocryma: 1 aBTOPU30BaHHBIX MOJB30BaTENCH. - TEKCT :
3JICKTPOHHBIN.

JlaBpsimuaa, M. b. OOmas uMMmyHONOTHs : Y4eOHO-METOJAMYECKOE IMOCOOME IO OpraHu3alud
CaMOCTOSITENILHOW pabOThl OOYYAIONIMXCS MO OCHOBHOM Mpo)eCCHOHAIBLHONW 00pa3oBaTelbHOM
mporpaMMe BBICIIETO 00pa3oBaHMS — MpPOrpaMMe cCrHernuanurera mno cnenuansHoctu 31.05.01
«JleuebHoe nmemo» / M. b. JlaBpsmmnaa, M. B. VuesHoBa — Kemepopo, 2023. — 42 c. //
Onexrponnsie uznanus KemI'MY. - URL: http://www.moodle.kemsma.ru. — Pexxum nmocryna: st
ABTOPH30BAaHHBIX MMOJIb30BATENCH. - TEKCT : AJIEKTPOHHBIN.

JlaBpsitimHa, M. b. YactHas (kIuHHYECKass) UMMYHOJIOTHS : y4eOHO-METOAMYECKOE ocodue ais
oOydarolmuxcsi MO OCHOBHOW mMpodeccHOHANbHONW 00pa3oBaTENbHON MPOrpaMMe BBICIIETO
oOpa3oBaHus — IporpaMMme crenuanuTeTa mno crenuaibHoctd 31.05.01 «Jleuebroe neno» / M. b.
JlaBpsimmua, M. B. YnbsaoBa — Kemeposo, 2023. — 41 c. // Dnexkrponnsie u3ganus Kem['MY. -
URL: http://www.moodle. kemsma.ru. — Pexxum moctyma: ajisi aBTOPU30BAHHBIX IMOJI30BATEIICH. -
TeKCT : 3JIIeKTPOHHBIM.

JlaBpsiiimna, M. b. YactHas (kJIMHHUYECKas) UMMYHOJIOTHS @ y4eOHO-METOIUYECKOE Mocodue 1o
OpraHM3alliil CaMOCTOATENbHOW pPadOThl OOydarolmMXxcs IO OCHOBHOW MpodeccrnoHanbHON
o0pa3oBaTeNpHON IMpOrpaMMe BBICIIErO OOpa3oBaHUS — MPOrpaMMe CHCIHAIUTETa 10
cnermanbHocTH 31.05.01 «JleueOnoe nmenmo» / M. b. JlaBpsmmmuaa, M. B. YaesaoBa — Kemepogo,
2023. — 32 c. // Onexrponnsie uznanus Kem['MY. - URL: http://www.moodle.kemsma.ru. — Pexxum
JOCTyMA: JIsl aBTOPU30BAHHBIX MOJIb30BaTeNeil. - TeKCT : 9JeKTPOHHBIN.

OO6masi UMMYHOJIOTHS: y4€OHO-METOIMYECKOe MOoCco0ue NJisi MperojaBareiei Mo MOATOTOBKE K
MPAKTUYECKUM 3aHATHAM OOy4arolMXCsi MO OCHOBHOW mpodeccHoHalbHOW 00pa3zoBaTeabHOM
IporpaMMe BBICIIETO 00pa3oBaHUsS — MporpaMMe creuuanurera no cnenuanbHoctu 31.05.01
«Jleuebnoe neno» / M. b. JlaBpsammna, A. A. Kopocrenes. — Kemeposo, 2020. — 114 c. //
Onektponnbie w3ganus Kem['MYVY. - URL: http://www.moodle.kemsma.ru. — Pexxum nocryma: nms
aBTOPHU30BAHHBIX M0JIb30BaTENeH. - TEKCT : 3IEKTPOHHBIM.

YactHas (KJIMHUYECKas) MMMYHOJIOTHS: y4eOHO-METOUYECKOe 1ocodue Juisl MperoaaBareiei mo
MOATOTOBKE K TMPAKTUYECKHUM 3aHATUAM OOy4YaloUmIuxcs IO OCHOBHOM MpodeccuoHaNbHOMN
o0Opa3oBaTeNpHOM MporpaMMe BbICIIErO0 OOpa3oBaHUs — MpOrpaMMe CHEelHaJuTeTa 0
cnerransHoct 31.05.01 «Jleue6Hoe nemo» / A. A. Kopocrenes, M. b. Jlapsimmnaa — Kemepogo,
2021. — 87 c. // Dnexrponnsie nznanus KemI'MYVY. - URL: http://www.moodle. kemsma.ru. — Pexxum
JOCTyMA: JIsl aBTOPU30BAHHBIX MOJIb30BaTeNeil. - TeKCT : 2JIeKTPOHHBIN.

[Tatodusnonorust amIeprudecKux peaxkiui : ydeOHO-METOIUYECKOE MOCOOHe I 00yJarOIIMXCs
[0 OCHOBHOW NpodecCHOHATbHONH 00pa3oBaTeIbHOM INpOrpaMMe BBICIIEI0 OOpa3oBaHHS —
nporpamMMe crneuuanutera no crneuuanbHoctd 31.05.01 «JleueGnoe neno» / A.A. Kopocrenes,
M.b. JlaBpsimmna — Kemepoo, 2022. — 42 c. // Dnexrponnsie uzganus KemI'MVY. - URL:
http://www.moodle.kemsma.ru. — Pesxum noctyma: ajis aBTOpU30BaHHBIX MOJIb30BaTeNeH. - TekcT :
JJIEKTPOHHBIN.

Annepruss W TceBAoauleprus: ydeOHoe Tmocobue s OoOydaromMxcsi IO  OCHOBHOM
npodecCuoHaIbHOW  00pa30BaTEeIbHON MPOrpaMME BBICHIETO O00pa3oBaHUS — MPOTPaMMe
cnenuanutera mo crneuuanbHocTd 31.05.01 «Jlewebnoe nemo» / A.A. KopocreneB, M.b.
JlaBpsmmuna ~ KemepoBo, 2022. — 75 c. // Onexrtponnsle usnanus KemI'MVY. - URL:
http://www.moodle. kemsma.ru. — Pexxum noctyma: /Ui aBTOPU30BAHHBIX MOJIb30BaTeNel. - TeKCT :
JJIEKTPOHHBIN.




6. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUITIJINHBI

Ilomemenns: y4yeOHbIE KOMHATBI, KOMHATBl Ui TNPAKTHYECKOM MOATOTOBKH OOYYarOIIHXCH,
KOMHAaTa JIJIsl CAMOCTOATEIbHOM MOATOTOBKH, yueOHbIE 1a00paTOPUH.

OOopynoBanme: JOCKH, CTOJBI, CTYJbs, MHUKpPOCKONBl «Mukmeny, «Jlomo», «Zeisser»
(OMHOKYISIpHBIC), MHKPOCKOIT TPUHOKYJISIPHBIH, JaMUHApHbBIC CHCTEMBI (60kc
MHUKPOOHOIOTUYECKHI), TEPMOLMKIED I aMIDIMpHUKAIMA HYKIEeHMHOBBIX kucior, JHK-
amminukatTop B «pearbHOM BpemeHu» QuantStudio 5, ammapar uisi TOPU3OHTAIBHOTO
anektpoopesa, Y D-TpaHCHILTIOMUHATOP, HEHTpUdyra ¢ oxiaxaeHueMm, pH-MeTp 31meKTpOHHBIH,
OaHs-TepMOCTaT BOJSHAs, MarHUTHas Mellanka, 0OOpYJOBaHMS ISl CIIEKTPAIbHOIO aHAIM3a —
cnekrpooromerp NanoDrop One, Thermo FS, CO2- unkybartop, cekBenarop Seqstudio 3,
mukpockon CX43 mpsimoii 1abopaTopHbiii, romorenusatop FasPrep-24, cuetumk kinetoxk LUNA-
II™  Automated Cell Counter (without printer) aBTOKJIaB TOPHU30HTAIbHBIN, XOJIOAWIBHUKH,
HU3KOTEMIIEpaTypHbIE XOJOJWIBHUKH, CyX0XapoBOil mikad, cUCTeMa BBICOKOH OYMCTKH BOJIBI |
tuna Simplicity, TepMocTaT TBEpIOTENbHBIN, LeHTpudpyra MiniSpin, ueHTpudyra-BopTeKc,
KOMIUIEKT J103aTOPOB OJJHOKaHAIIbHBIX U MHOTOKaHANBHBIX, JIA0OpaTOpHas Mocy/a.

CpencrBa o0yueHus:

TexHuyeckue cpeacTBa: MYJIbTUMEIUNWHBIN KOMIUIEKC (HOYTOYK, MPOEKTOp, SKpaH), HOYTOYK ¢
BbIX0A0M B UHTEpHET, MDYV .

JleMOHCTpPAllHOHHBbIE MaTepHaJibl: HAOOPHl MYyIbTUMEAMMHBIX Mpe3eHTAlul, BUACO(DUIHLMOB,
Ha0OPbI IEMOHCTPAIIMOHHBIX UMMYHOOHOJIOTHYECKUX TPEenapaToB.

OuneHouyHble cpeacTBAa HA IeYaTHOH OCHOBe: TECTOBbIE 3a/aHUs 10 H3Yy4aeMbIM TEMaM,
CUTYallMOHHBIE 3a/1a41

YueOHble MaTepHAJIbI: YYCOHUKH, YI€OHO-METOAUYECKUE TTOCOOHUS.

IIporpammuoe odecneyenue: 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 maumensus GNU GPL, LibreOffice mumensus
GNU LGPLv3, Antusupyc Dr.Web Security Space, Kaspersky Endpoint Security Russian Edition
IUIsT OM3Heca.
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Ilpunoswcenue 1

OuneHoYHBIE CPeICTBA

Crnucok BONPOCOB J/1JIsl MOATOTOBKH K 3a4eTy (B ITOJIHOM 00BbEME):

Nnvmynosnorus. [Ipenmer u 3agaun o01miel 1 4aCTHOM UIMMYHOJIOTHH.

[Tonsatne 00 WMMYHHOH cHcTeMe, HMMYHHOM OTBET€ W HWMMYHUTeTe. Bumibl
UMMYHHTETA.

Opranbl uMMyHHOU cucteMbl. [Ipuniune! knaccudukanuu. [lepBruuHbie OpraHbl U UX
(GyHKLIMOHATIbHOE 3HAUCHHUE.

Bropuunsie numdonanbie opransl. Kpatkas xapakTepucTuka CTpOCHUS U (PYHKIHIA.
Jlumponnnas TKaHb OapbepHBIX CTPYKTYp. PasHooOpasue. IleifepoBbl Osimiku
KUIIEYHUKA U TJI0TOYHOE Koublo [Tuporosa-Banbaeiiepa.

Bpoxnennsiit uMmynuter. OcoOeHHOCTH pearnpoBanusi. Kietounsle 1 rymopaibHble
(bakTopsI.

Pacno3naBanue BO BpoxaeHHOM umMMyHutete. DAMP. PAMP. Curnanbabie u
CEKpPETOPHBIE PELICITOPHI.

Bocnanenue. Onpenenenue. Tunel. Oranel pa3BuTuss. OCHOBHBIE KOMIIOHEHTBHI U
peakuuu.

Menuatops! BocnasieHust. PaznooOpasue, UCTOUYHUKH U (YHKLIIMOHATIBHAS POJIb.
[Tpodeccuonanvubie haromuthl. Tunsl kieTok. Jlokanmu3zanus. OyHKIAH.

®aronuTo3. XapakTepUCTHUKa ITAIOB.

®daromnuTo3. MexaHu3Mbl 3aBEPIICHHOTO (aroruTosa.

I'panynouutsl. Tunel kiaetok ¥ ux ¢(yHKUMA. OCHOBHBIE THUIbBI I'PaHyJ, MPUMEpPbI
0eNKoB, COJEpKAIMXCS B TpaHyJIax.

AHTUTEHIIPE3EHTUPYIOLINE KIETKH: MPOLIECCUHT BHYTPUKJIETOUYHBIX U BHEKJIETOUHBIX
AQHTUTEHOB.

[luToTOKCHYECKHE KIETKH BPOXKAEHHOTO U MPUOOPETEHHOTO UMMYHHTETa. OCHOBHBIE
TUIBl. MeXaHn3Mbl paclio3HaBaHUs U JIN3HUCA KIETKU-MUIICHH.

Cucrema komiuieMeHTa. OCHOBHBIE KOMIIOHEHTBI M POJIb CHCTEMBI KOMIUIEMEHTa B
MMMYHHOM OTBETE.

MexaHnu3MBl ¥ yTH aKTUBALMU CUCTEMBI KOMILIEMEHTA.

Amnturensl. Knaccudukanuu. CBolicTBa aHTUT€HOB. DIHUTOIBI.

['maBubiii  kommnekc rtucrocobmectumocty (MHC). Kmaccet MHC u  ux
xapakrepuctuka. ®ynkiuu npoaykros renoB MHC.

AnantuBHbel UMMYyHHUTET. OCOOEHHOCTH pearupoBanusi. Kiierounsie u rymopaibHble
(bakTopsI.

T-mumdorutsl. OcHoBHBIE THIB, yHKIMH. AnddepenunpoBka. TCR.

Cenexuus T- u B-mumdpounuToB B IeHTpalIbHBIX TUMGOUIHBIX OpraHax.
B-nmum¢ponutel. OcHOBHBIE (yHKIMOHANbHbIE Tpynnsl. Jluddepenmuposka B-
mumponuroB. BCR.

NmmynornoOynuubl.  Crtpoenune.  Kmaccel ~ MMMYHOTJI00YJIMHOB — 4YeJOBEKa.
NmMmyHoMorndeckre u 0nosorndeckue GyHKIUN.

[Tonstue o CD-mapkepax. Onpenenenue. Baxuelinme CD mapkepbl TUMGOLUTOB U
uX (pyHKUIMOHAJIbHAS POJIb.

[{utokunsl. Knaccudukarus. [IpuMepbl HIUTOKMHOB U MX POJIb B UMMYHHOM OTBETE.
Untepdeponsl. OcHOBHBIE TUNBI U UX (PYHKIUA. MexaHH3Mbl ITPOTHUBOBHUPYCHOMN
AKTUBHOCTH.

['ymopanbHblii *UMMYHHBIN 0TBeT. OCHOBHBIE KOMIIOHEHTHI M aJITOPUTM Pa3BUTHSL.
KneTounslii BOCHANUTENBbHBIA HMMMYHHBIH  OTBET. AJITOPUTM  pa3BUTHI U
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MEXXKJIETOYHAsl KOOIepaIusl.
KneTouHelii LHUTOTOKCHMYECKMH HMMYHHBI OTBET. AJNrOpUTM pa3BUTUSA U
MEXXKJIETOYHAsl KOOIepaLusl.

[IpoTuBOOaKTEpUANbHBIA HMMMYHHBIH OTBET Ha OCHOBE pEaKIMil BHIOBOTO U
aJalTHBHOI'O UMMYHUTETA

[IpoTUBOBUPYCHBII UMMYHHBIN OTBET Ha OCHOBE PEAKLUUW BHUIOBOIO M aJalTUBHOIO
MMMYHUTETA.

NmmynnbIil ctatyc. Onpenenenue. @akTopbl JTUHAMUKH.

NmMmyHorpamma, onpenenieHrue U 001as XxapakTepucTUKa TecoB 1-ro u 2 ypoBHsL.
Metoabl ucciaenoBaHMS UMMMYHHOro craryca. [loka3zarenum BpOXKIEHHOIO U
aJalTUBHOI'O UMMYHHUTETA.

MeTtoasl uccienoBanusi harouuTapHon cuctembl. KauecTBeHHBIE U KOJTMUYECTBEHHbBIC

XapaKTEPUCTHUKHU.
Mertonbl uccneqoBaHUs CUCTEMbl KoMIlleMeHTa. KadecTBeHHbIE M KOJIMYECTBEHHbBIE
XapaKTEPUCTHUKHU.

MoHoOK/IOHaTIbHBIE aHTHUTEIa, olpeieieHue. [Ipumenenue B

UMMYHO(EHOTUTTNPOBAHUH KIIETOK. [IpoTOUHAs IUTOMETPHSI.

HNmmyHonatonorus. Kparkas xapakTepucTUKa OCHOBHBIX THUIIOB.

Anneprensl. Knaccudukanus. [Ipumepsr.

Amneprun M nceBroauieprud. MexaHusmbel M cTtaauu  pasButud. Omimuusa B
IIaTOTCHE3E.

['unepuyBcTBUTENBHOCTE 1-ro THma. Mexanu3sm u craguum passutusd. llpumepst
3a00J1€BaHUH.

['mnepuyBCTBUTENBHOCTH 2-10 TUNA. Mexanu3m pa3Butus. [Ipumepsl 3a001eBaHMiA.
['unepuyBcTBUTENBHOCTH 3-T0 THNA. Mexanusm pa3zsutus. [Ipumeps! 3a00neBaHui.
['nnepuyBcTBUTENBHOCTH 4-10 TUNA. Mexanu3m pa3Butus. [Ipumepsl 3a001eBaHMiA.
NMmyHoorndeckas TojiepaHTHOCTh. Buasl. Mexanusmbl popmMupoBaHusi.
AyToaHTuUTeHBl, onpeseneHue. Tumel ayroaHTUreHoB. [loHsATHE 06 UMMYHOJIOTHYECKH
IPUBEJIMTUPOBAHHBIX (3a0apbePHBIX) OpraHax.

AyrtonMMmyHHbIe 3a0osneBaHus. OrmpeneneHue, KiaccupuKanus. OHAOTEHHbIE W
HK30T€HHbIE (PAKTOPbI Pa3BUTHS ayTOUMMYHHBIX 3a00JI€BaHUH.

NmmyHonepunmtel U1 ummyHonepunutaeie coctosnus (U/IC). dusmnonornyeckue
NJC.

[TepBruuHbIe UMMYHOIE(DUIUTHI. XapakTepHble 4epThl. DTHosorus. Knaccudukarus.
Bropuunble MMMyHOIEPUUINUTH. DTHOJIOTHS W MEXAHU3MBbl Pa3BUTHS BTOPHUYHBIX
UMMYHOJE(PHUIIUTOB.

BUY-undexus: 3THONOTHS U TaToreHe3. MeTopl AMarHOCTUKH.

Onyxoneble anTurensl. Kiaccudukanus. [IpoTuBoonyxoneBblii HIMMYHHUTET.
NmmyHOnornueckuit Haazop. Mexanu3mbl H30eranus omyXoasiMM UMMYHHOTO OTBETA.
JIumponponudeparuBHbie 3a00neBanus. Knaccupukanus. DTHONOTUS U NATOT€HE3.
TpancruianTanus opranoB U Tkaned. Kiaccuukanusi TpaHCIIIIAaHTATOB U MEXAHU3MBI
OTTOP KEHUS TPAHCILIAHTATA.

Ummynonpodunaktuka. Omnpenenenue. Buabl u oOmas xapakTepucTHKa OCHOBHBIX
MIOAXO/0B.

Baknunanus. O6mue npunnunsl. Knaccudukanys BakIIMH U UX XapaKTEPUCTHKA.
NmmyHoauarnoctuka. Onpenenenue. OCHOBHBIE 33Ja4d HMMYHOJUArHOCTHKH.
NmmyHnoTepanus. Onpenenenue. IMMyHOTEpaneBTUYECKHE CTPATETHH HA IPHUMEPE
OILyXOJICH.

TecToBBIC 3a1aHUA



1. Baxkneiime aHTUTEHHBIE CUCTEMBI, KOTOPBIE JOJKHBI OBITh OIEHEHBI IPU OPTaHHON
TpPaHCIIAHTAIIUU ATO:

A.Rh

b. ABO

B. Gm

I'. HLA

Omeem: I

2. O1ieHKa KIMMYHHOTO CTaTyca HE00X0/IMMa B CITydasiX:

A. peunuBHpyomye HHGEKIUu

b. o0cnenoBanue nepes cepbe3HbIM ONEPATHBHBIM BMEILIATENHCTBOM
B. KOHTpOJb Tepanuu HUTOCTaTUKAMU

I'. Bce OTBETHI BEPHBI

Omeem: I

3. OcHOBHOI UMMYHOITIOOYJIMH B CIIIOHE
A.IgA

b. IgG

B. IgM

I'. IgE

Omeem: A

4. buosnoruyueckas pojib CUCTEMbI BPOKIEHHOTO UMMYHUTETA

A. Y3KOHaIIpaBJIEHHOE JIEHCTBUE NPOTUB ITATOT€HHBIX ar€HTOB

b. 3ammra npoTHB MIMPOKOTO CIIEKTPa AaHTUTCHOB HA OCHOBE CIEIM(PHUECKOTO PACIIO3HABAHUS
B. Yaanenue anonTtu4eckux U HEKPOTUYECKUX KIETOK

I'. ®opmupoBaHrEe UMMYHOJIOTUYECKON ITAMATH O CTPYKTYPE aHTUT€HA

Omeem: A, B

5. Ilpu nepBUYHOM UMMYHHOM OTBETE MEPBBIM CUHTE3UPYEMBIM KIaCCOM UMMYHOTJIO0YINHOB
SIBJISICTCS:

A. IgG

b. IgM

B. IgA

I'. IgE

Omeem: b

CHTyaHI/IOHHbIe 3aJaum

1. IIpu uccnenoBaHuM UMMYHOTpaMMbl | ypoBHS y manueHToB «A» (36 ner), «b» (1,5 roxa), «B»
(18 ner) ycTaHOBIIEHBI CIIEAYIOIIME TOKA3aTeIH COJIepKaHUsI UMMYHOTJIOOYJIMHOB:

TatenT, Knacc ummyHnornoOynuna (Ig) P;iiiif:?e
mudp IgG IgA IgM B3POCITHIX
«A» 7,5 v/n 4,0 v/n 4,6 r/n 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 r/m)
«B» 18 r/n 3,51/n 2,4 v/n Ig M (0,5-2,5 r/m)




CrenaiiTe 3aKkIII0OUY€HUE O COOTBETCTBUU TOKa3aTenel pedepeHCHBIM 3HAUCHUSAM (HOpMa, HUXKE
HOPMBI, BBIIIE HOPMBI) M YKAKUTE BO3MOJKHBIE MPUYMHBI OTKJIOHEHHUS COAEpKaHHSA Ig OT
HOPMBI Y KQXJ0T0 MalfeHTa.

Omanon omeema: Illayuenm A: ocmpwlili 6ocnaiumenvHulll Npoyecc, m.K. HNOBbIULEHO
cooepoicarue IgM.

Iayuenm B: [lonudicennoe cooepoicanue UMMYHO2IOOYIUHO8 BCeX KIACCO8 OOBACHACMC S
OHMO2EHeMUYeCKUMU — 0COOEHHOCMAMU — UMMYHHOU  cucmemsl. [layuenm B:  Bwvicokoe
cooepocanue I1gG  moocem ceudemenbcmeo8ams 0 PEKOHBAIECYEHYUU BOCNAIUMENbHO2O
npoyecca.

2. OyHKIIMOHUPOBAHUE (ArOIUTAPHON CHCTEMBI — OJTUH U3 MOKa3aTeseil COCTOSIHUS UMMYHHOMN
cucTteMbl yenoBeka. [lpu uccnenoBanuu garonuTapHOi aKTUBHOCTH HEHTPOUIIOB y MallMeHTa
K. (17 ner) ¢ XpoHUYECKUM T'€HEPATU30BAHHBIM MTAPOIOHTUTOM | CTETIEHN yCTaHOBIIEHO, YTO U3
200 k1eToK, CnoCOOHBIX K (haronurTo3y, oaHy W Oojee MUKPOOHBIX KJIETOK morjoTwid 112
Heiitpoduios. B cpennem oaun Heitrpodun conepxkain 3,1 MUKPOOHBIX KIIETOK.

Omnpenenure QaroruTapHblii MHAEKC U (paronmuTapHOE YUCIO U CleNaiiTe 3akitoueHue 00
AKTUBHOCTH (DaroruTapHOi CUCTEMBI Y MTallMeHTA.

Omanon omeema: Pazoyumapnulii UHOEKC — MO KOIUYECMEO (Pa2oyumos, y4acmeyioumux 6
Gacoyumose (umerowux nocnowéHHbLIe YacmMUybl (MUKPOOP2AHU3MbL), m.e.  OMHOUleHUe
KOIUu4ecmea Kiemok, 3axeamusuwux Oakmepuu, K oOwemy Koauvyecmey ¢acoyumos 6
uccredyemom oopazye. Pazoyumapuwiii unoexc — 112/200%100 = 56%.

Dazoyumaproe 4UCIO — CcpeoHee HUCIO MUKPODOO08, NO2IOWEHHOE OOHUM Heumpo@duiom 6
kposu. Ilo ycnosuto 3a0auu — 3, 1.

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

3. IManuent @., 55 neT, Mo Ha3HAYEHHIO Bpaya MPUHUMAaJ TeTpalUKIUH B TeyeHue 10 gueit. B
KOHIIE Kypca IIpueMa aHTHOMOTHKAa Yy HEro TOSBWIMCH TOJIOBHbIE 001M, ObIcTpas
YTOMIIIEMOCTb, C1a00CTh, COHIMBOCTh. KIIMHMYECKNIi aHaIN3 KPOBU MOKAa3aJl CHUKEHUE YHUClia
SPUTPOLMTOB U COJAEP)KaHUS TeMOIIOOMHA, 4YTO CBUAETENbCTBYET O HAJIMYUM aHEMUHU.
JloGaBieHne TeTpaluKiIMHA K [eJbHOM KPOBHM MAlMEHTa IPUBOIMIO K TEMOJIU3Y 3PUTPOLUTOB.
JlanbHelie nucclieoBaHus MOKa3ald, YTO TETPALMKIUH aJIcoOpOUpyeTcs Ha 3pUTPOLUTAX U
o0Opa3yeT UMMYHOT'€HHbIH KOMILIEKC.

1) Kakoii BapuaHT UMMYHOIIaTOJIOTHH JIEKUT B OCHOBE aHEMHH?

2) Kakoii TMI aHTUTEN ONOCPeyeT JaHHYIO aTOJIOTHIO?

3) KakoB UMMYHOJOrMUYECKUI MEXaHNU3M I'€MOJIN3a SPUTPOLIUTOB?

Omanon omeema:

1) B ocnoge anemuu nexcum peaxyus eunepuyscmeumensrocmu Il muna (yumomoxcuyecxutl).
2)IgMulgG.

3) Xumuueckue eewjecmea ¢ HeOONbULOU MONEKVIAPHOU MACCOU (AHMUOUOMUKU) USMEHSIOM
AHMUeEeHHbI  NPoPduUIL  KIemox Kposu (3pumpoyumos). B  peszynomame obpazyiomcs
NOJTHOYEHHble AHMUSEHbI/ANIepeeHbl (eanmeHn + Hocumenv), npedcmasisiowjue UMeHEHHbLe
benkogvle KOMNOHEHMbL KIeMOUHOU MemMOpansl spumpoyumos. Cmumyauposantsie aHmMueeHoM
B-numgpoyumsr mpancghopmupyromes 6 naasmamuyeckue kiemxu, cunmesupyowue 1gG u IgM.
HMmmyHo2no6ynunvl 63aumo0eticmseyiom ¢ aHmMueeHHbIMU 0emepMUHAHMAMU HA NOBEPXHOCMU
CcOOCMBEHHbIX KIemoK — spumpoyumos. Ilpu smom 3anyckaemcs KOMNJIeMeHM3a8UuCUMbll U
AHMUMEN03ABUCUMBLIL  UMMYHHbIE MEXAHUZMbL  YUMOMOKCUYHOCIU. AHMUmMeno3aeucumbiii
KAeMOuHblll Yumoaus ocywjecmengemcs ¢ yuacmuem HK-xnemox, xomniemenmsagucumoiii



Mexanuzm peanuzyem ceoe oeticmaue uyepes cozoanue MAK unu onconusayuro IgG u IgM u
C3b-xomnonenmamu KOMRIEMEHMA ¢ NOCACOVIOWUM TUSUCOM KAeMOK-MUULEHEIL.

4. YV naTuneTHed [E€BOYKM B aHaMHE3€ OTMEYAIOTCS BO3BpaTHbIC THOIHBbIE HHGEKINUU
OpOHXOJICTOYHOM CHCTEMBI, PEIUAUBHPYIOIIUNA IJIOTHBIM OTeK Juia O0e3 3yAa, KOTOPBIH
BO3HUKAeT Ha (hOHE SMOLMOHANBHOIO MEpPEHANpPsIKEHUST U COXpaHsAeTcs 10 2 CyToK. BrepBbie
OTEK TOSBWICS Toclie ymuba TOJOBBI B pe3ysibTare IMajeHuss B Bo3pacte 2- X Jer. B
KJIMHUYECKOM aHaJIu3€ KPOBU YMEPEHHBIN JIEUKOIUTO3, yckoperue COD.

1). Kakoii npenBapurenbHblii AuarHo3 Bel 6b1 moctaBuin?

2). Henmoctato4HOCTh Kakux (paKTOPOB JIEKUT B OCHOBE MpeAnoiaracMoro 3adoneBanus?

3). Kaxkue uccienoBanusi HECOOXOAUMO BBIIIOJHUTG JJIs yTOYHEHUS JUArHo3a’?

Omanon omeema:
1) Hacneocmeennblii aHeUOHe8POMULECKULl OMeK

2) Heoocmamounocmo cucmemvl komniemenma. Jegpuyum C1-uneubumopa.

3) Hna noomeepoicoenuss O0anHO20 OUACHO3A HEOOXOOUMO UCCAe008AHUE COOEPIHCAHUS
pasnuunvlx gpaxyuil cucmemuvl komniemernma u C1 8 coleopomie Kpogu.

5.V pebenka 3 J1eT mog03peBaT HAIMIHE UMMYHOIE(HUIIMTHOTO cocTossHUsA. Kakue moka3arenu

HE0O0XOJMMO BKIIFOYMTh B UMMYHOJIOTHUYECKUI aHaIM3 ISl OIICHKH B-crcTeMbl UMMYHHUTETA, U
KaKUe METO/IbI/TECTHI BO3MOXKHO IPU ITOM HCIIOIH30BATH?

DTanoH OTBeTA:

1) omnocumenvroe (%) u abc. konuwecmso B-numgpoyumos (CD19) (npomounasn yumomempus)
2) konyenmpayuu IgG, IgM, IgA (paduanvnas ummyHoougghysus)

3) npoaughepamusnwiii omeem na ocnogHwvle B-mumoeenwvt (JIIIC) (PHTII)

4) ¢henomunuueckue xapaxmepucmuxu B-kiemok Ha pasHvix cmaodusx pazeumusi (RpomoyHas
yumomempusi)

Crnucok TeM pedepaToB/10KIaI0B ¢ 0O(popMIIeHHEM NMPe3eHTaluil (B ToJIHOM 00beMe):

BaxkuuHbI: HCTOPHSI U COBPEMEHHOCT.

NmmyHHast cucteMa: OMOPUTMBI, CTapeHue, cpefa.

NMMyHHTET KaK (akTop IpOrpeCCUBHON IBOIIIOIMH.

JIeHpUTHBIE KJIETKU: UICTOPUS OTKPBITHSL, THIIBI, IPOUCXOKICHNE, PYHKIIUH.

Pons uMMyHHO# ccTeMbl B CHMOMO03€ OpraHu3Ma M €ro KUIIEYHOW MUKPOQIIOPHI.

JuddeperurpoBka TMMQOIUTOB B LIEHTPATIbHBIX JTUM(OUIHBIX OpraHax.

CrpeccopHble MOJEKYJIbl WMJIM KaKk HMMYHHas CHUCTEMa INPUHUMAET MUTOXOHAPUHU

COOCTBEHHBIX KJIETOK 3a OaKTEepHH.

8. Hurerpupyromas poins PRR B HOpMaJIbHOM HIMMYHHOM OTBETE OPraHU3MA.

9. Pa3HooOpasue Mupa MakpodaroB: OCHOBHBIE THIIBI, TPOUCXOXKACHUE U (DYHKIIUH.

10. benku octpoit ¢a3bl: posib B BOCHAIEHUN U IUarHOCTUYECKOE 3HAYEHHE.

11. [TaTorenHsle 6akTepuu MPOTUB ParolUTO3a WIK CHOCOOBI UMMYHHOU 3Ba3UH.

12. UMMyHHas1, SHAOKPUHHAS U HEPBHAS CUCTEMA: MHTErPALMS peaKUi IPU BOCTIAJICHHH.

13. UMMyHOIOTHYECKHE acTIEKThI TPAHCIUIAHTOJIOTHH: TPOOJIEMBI U MEPCIIEKTUBBI.

14. UMmMyHOJIOTHYECKHE acTieKThI Oectutoaus: posb HLA.

15. IlpoTeacoma 1 UMMyYHOCOMA: POJIb B UIMMYHHOM OTBETE.

16. AHTHTENA: pOJIB B UMMYHHOM OTBETE W NEPCIEKTHUBBI MPUMEHEHHS B MEIULMHCKOU
IIPaKTHKE.

17. Perynaropssie T-KIE€TKH U CYIPECCUSI UMMYHHBIX PEaKIIUM.

18. LIUTOKMHBI — PETyaATOPbl IMMYHHBIX peakluuid. [[IUTOKMHOBBIN IITOPM.

19. I'epniec: UMMYHUTET MO/ IPULIEIIOM «IOJI3Y4EN» STUIEMHUH.
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NMMyHHBIN OTBET MPU FeIbMUHTO3aX: IPAKTUYECKUE ACTIEKTHI.

. [IpotuBOIMpTEpUItHBIA ~ MUMMYHHUTET:  UCTOPUSA  MCCIICIOBAHUS,  BaKIMHAIIWS,
COBPEMEHHBIE ITPOOIIEMBI.

NmmyHodeHoTunrpoBanue cyononyasiuuii TMM(OIUTOB: MPOTOYHASI IUTOMETPHSI.
NmvmyrodepmenTHbIN aHamn3. OCHOBHBIC BUIBI U 00JIACTH IPUMEHEHHUSI.

CraHOBIIEHHE U Pa3BUTHE UMMYHHON CUCTEMBI B OHTOI'€HE3E.

['uruenunyeckas U TeHETUUECKAsi TEOPUU B SMTUJEMHUOJIOTUH aJICPIHil.

I'3T npu TyOGepkyne3e: MUKOOAKTEpUU VS HMMYHHAs CCTEMA.

JlekapcTBeHHas aJUIepTUs Ha aHTHOMOTHKHY.

CucremHas KpacHasi BOJTYaHKA: UMMYHOJIOTHYECKUE MEXaHU3MBI.

CaxapHsbIii tuader | Tua: UMMYHOJIOTHYECKUE MEXaHU3MBI.

MMMyHOJOTHYECKH MPUBUIIETUPOBAHHBIE OPraHbl: 3BOJIOIUOHHBIA CMBICH, (QYHKIHMH
TUCTOreMaTHYECKUX 0apbepoB.

. [IN]1, cBsA3aHHBIC C MOPAXKEHUEM BPOXKICHHOTO UMMYHHUTETA (1-2 mpumepa).

[N/, cBsA3aHHBIC ¢ TOpAXKEHUEM aIallTUBHOTO UMMYHHTETA (1-2 nmpumepa).

Baknuna npotus BUY: mpoGiemMbl U TepCIIEKTHBBI.

MaccoBas BakIIMHALIMS — APTYMEHTHI «3a» U «IIPOTHUBY.

OnyxoseBble KIETKU MPOTUB UMMYHHOU CUCTEMbI: MACKUPOBKA U arpeccus.

. JIeHIpUTHBIE KICTKH: MPOo(eCcCHOHATBHBIE pa3BeTINKU B «OIyX0JICBOH BOMHEY.



JIucet n3menenui u nonojanenuid PI1

JlononHeHus 1 U3MEHEHUs B paboueil mporpaMMe TUCIUIUTMHBI IMMyHOIOTHS
Ha20 -20  y4eOHBIH rop.

IlepeyeHb 10MOJIHEHU U U3MEHEHMH,
BHECEHHBIX B pad04yl0 NporpamMmy

PII aktyanu3upoBaHa Ha 3acefannm kadeappi:

Jara

Homep nporokoua 3acenanus
kadeapbl




