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1. MEPEYEHB COKPAIIEHUI, UCITOJIb3YEMBIX B TEKCTE PABOYEN ITPOTPAMMBEI
TACIATIIAHBI (MOYJIST)

1. OIIOII — ocHoBHas mpodeccruonanbHas 00pa3zoBaTeIbHas IporpaMmma

2. YK — yHuBepcanpHas KOMIETCHIIUS

3. OIIK — obmenpodeccrnoHaabHas KOMIIETCHITUS

4. I1K — npodeccroHanbHasi KOMIETSHIUS

5. 3.e. — 3a4yeTHas eqUHUILIA

6. ®I'OC BO — denepanpHbIil TOCYIapCTBEHHBIN 00pa30BaTEeIbHBINA CTAHAAPT BBHICIIETO
oOpa3zoBaHHs

7. PI1J] — paGouas mporpamma JTUCIHILIHHbI

8. ®OC — (poH OLICHOUYHBIX CPEACTB

9. CP — camocrositensHas paboTa

2. OCHOBHAS XAPAKTEPUCTHUKA JUCHUIIJIMHbBI (MOAYJISA)

Henp qucuunianHel (MOIYJIs):
- (hopMupOBaHHE Y O0YHaIOIINXCS COBPEMEHHOTO (D)YHAAMEHTAIBHOTO TPEJICTABICHUS O CTPYKTYPHO-
(YHKIIMOHATLHON OpraHU3allii UMMYHHON CHCTEMBI )KUBOTHBIX, IITUI] M YeJIOBEKA, 3HAHUH 0 popmax u
MOJIEKYJISIPHBIX, KJIETOYHBIX MEXaHW3MaX UIMMYHHOTO pearupoBaHus, MeXaHU3MaxX (POPMHUPOBAHHUS
TOJICPAHTHOCTH; COBPEMEHHOTO B3TJIs1/1a HA 0COOCHHOCTH (PYHKIIMOHUPOBAHUS BPOXKICHHOTO
MMMYHHTETA M €r0 TPUITEPHYIO POJIb JUIS alalTUBHOTO MIMMYHUTETA; OBJIa/ICHIE TEOPETUIECKUMHU
3HAaHUSMH O POJIM TEHETUYECKOT0 anmapara, KOHTPOJIUPYIOIIEro MO IepKaHe UMMYHOJIOTHIECKOTO
romMeocTasa.

3agauu JUCHUIUIUHBL (MOIYJIs):
- O0ueo0pa3oBareabHas 3a7a4a 3aKJII0YaeTCsl B 03HAKOMIICHMH 00YYaroIIHUXCsl CO CTPOEHUEM OpPraHoB
MMMYHHOU CHCTEMBI, CTBOJIOBBIMHU KJIETKaMU M UX OMOJOTMYECKUMH CBOMCTBAMU, Pa3HOBUIHOCTIIMH
TUM(OIMTOB M MEXaHU3MaMH HX PEIUPKYIISIINH, MOJIEKYJIIPHBIMA OCHOBAMH PACIIO3HABAHUS
AHTUT'€HOB; 3AKOHOMEPHOCTSIMHU Pa3BUTHSI IMMYHHOT'O OTBETa, H3MEHEHUSIMH B UMMYHHOW CHUCTEME NPU
MMMYHOTEHE3€ U TI0CJIE €0 3aBEPIICHNUS; MEXaHN3MaMH BO30YKIEHHUS 1 TOPMOKCHUSI B IMMYHHOM
cucTeMe; MMMYHHBIMH MOJICUCTEMBI KOXKH, CITU3UCTBIX 000JI0YEK, MO3Ta U JIp. TKaHEH.
- [IpuxiiagHas 3aada COCTOUT B OBIIQJCHAN TIPUEMAaMU M METOJJAMH MOJICITUPOBAHUS (PH3HOTOTHIESCKIX
Y MaTOJIOTUYECKUX MTPOLECCOB HA OPIraHU3MEHHOM, KJIETOYHOM M MOJIEKYJIIPHOM YPOBHSIX UMMYHHON
CHCTEMBI C HCITOJIb30BaHHEM COBPEMEHHOTO J1a00paTOpHOTO 000y IOBAHHUS;
- CrienmasibHas 3a/1a4a COCTOMT B O3HAKOMJIEHUH 00YYaIOIIMXCSl C OCHOBHBIMHU 3KCIIEPUMEHTAIbHBIMU
MeToaMu (yHIaMEHTAITBHON HNMMYHOJIOTHH.

3. MIIIAHUPYEMBIE PE3YJIbTATBHI OBYYEHUS 11O JUCHUIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C INTAHUPYEMBIMH PE3YJIIBbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

[Inanupyemple pe3ynbTaThl OOy4YEHHS 1O JUCHUIUIHHE (MOMIYJI0), COOTHECEHHBIE
WHJIMKATOPaMHU TOCTHKEHUS KOMIIETECHIIUM:

Ne Koa u HaumeHOBaHue Ko v HauMeHOBaHHe HHAMKATOPA

Pe3yabTaThl 00yUeHHs M0 AUCUHUIIHHE
n/n KOMIIeTCHIIUH noctukenus komnerenuuu (MAK) ¥ ¥ a




OIIK-8. Cnocoben
HCIIONB30BATh METO/IbI cOOpa,
00pabOTKH, CHCTEMATH3AIUN
U [IPEJICTABIICHUS MOJICBOM 1
naGopaTopHoii HHpOpMAIHH,
HPUMEHSTh HABBIKH PabOTHI C

COBPEMEHHBIM
o0opynoBaHUEM,
QHAJIM3MUPOBATH MOJIYyYCHHbIC
PE3yJIbTAThI

OIIK-8.1 3Hate MeToBI cOOpa,
00pabOTKH, CHCTEMATU3AINN H
MpEICTaBIICHUS I1OJIEBOM U
n1abopaTopHOI HH(POPMAIMH, METOBI
paboThI C COBPEMEHHBIM
000pyIOBaHUEM U aHATIH3A
MOJTY9YEHHBIX PE3yTbTaTOB

3HaTh:
COBPEMEHHYIO (DYHKIIMOHATIBHYIO OPTaHU3AIHIO
UMMYHHOM CUCTEMbI MJICKOTIUTAIOLINX, 3aKOHBI
KOHTPOJISL ¥ PEryJISILIY 3alIUTHBIX MEXaHU3MOB

OIIK-8.2. YMeTb uConbp30BaTh
MeTOABI cOopa, 00paboTKH,
CHCTEMAaTH3alUH 1 IIPEICTaBICHUS
MOJIEBO U JTabopaToOpHOU
nHpopMaImn, NPUMEHSITh HaBBIKH
paboThI C COBPEMEHHBIM
000pyJOBaHUEM, aHAITU3UPOBATH
TOTyYEHHBIE PE3yIbTaTh

VmeTsb:
aHATM3HPOBATh U CHCTEMATH3UPOBATh COBPEMEHHEIC
MPECTABICHHS O Pa3BUTHH UMMYHHOTO OTBETa

OIIK-8.3. Bragets MeTogamu cOopa,
00pabOTKH, CHCTEMATH3AINH 1
MPEICTABIICHUS ITOJICBOM U
nabopatopHoii HHpOpMAIHH,
HaBBIKaMH PabOTHI C COBPEMEHHBIM
000pyIOBaHHEM U aHATH30M
MOJTyYCHHBIX PE3yIbTATOB

Bnanets:
OCHOBHBIMHU (DM3HOJIOTHYCCKMMHU METOJaMH aHAJIN3a U
9KCIIEPUMEHTAIBHBIMU METOJJAMH UCCIICIOBAHUS
MPOLIECCOB IMMYHOTEHE3a

[TK-2. CiocobGeH npoBoaAnTb
OILIEHKY COCTOSTHHSA
ouocucTeM, oOecreurnBaTh
9KOJIOTHYECKYIO 0€30MacHOCTh
METO/IOB JIAOOPATOPHBIX
HCCIICIOBaHUH,
pa3pabateiBaTh U
KOHTPOJIUPOBATh
6100€30MacCHOCTh HOBBIX
npoUIAKTHUECKUX,
JIEKapCTBEHHBIX U
JTMaTHOCTUYECKUX CPEICTB

MI-IITK-2.1. 3HaeT MeTO b
1a6OPaTOPHBIX MCCIIEN0OBAHUN 1
OIIEHKH COCTOSHHMS OHOCHCTEM

3HaTh:
0 HOBBIX METOJaX MOJICKYJISIPHO-TEHETHYECKUX
HCCIIEI0OBAaHUN OLIEHKU COCTOSHUSI UMMYHHOW CUCTEM

MI-2TTK-2.2. VMeeT o6ecriednBaTh
HKOJIOTHYECKYH0 6€30MacHOCTh
N1ab0paTOPHBIX HCCIEN0BAHMI

VMeTsb:
MPUMEHSATH MOJIEKYJISIPHO-T€HETHYECKUE METO b
OIICHKH COCTOSTHUSI HIMMYHHOMN CHCTEMBI

WI-3ITK-2.3. BiazieeT METOM0IOTHEH
KOHTPOJISI OM00E30MacCHOCTH
MPO(QUIAKTHIECKHX, JIEKAPCTBEHHBIX
Y AMarHOCTUYECKUX CPEICTB

BnaneTs:
9KCIIEPUMEHTAIBHBIMA METOJJAMH UCCIIEIOBAHUS
(DYHKIIMOHAITLHOTO COCTOSIHUSI IMMYHHOM CHCTEMBI

4. MECTO JUCIHUILIMHBI (MOIY.JIST) B CTPYKTYPE OBPA3OBATEJILHOM

INPOI'PAMMBI

HuctummuHa «IMMYHOJIOTHS» OTHOCUTCS K o0si3arenbHOM yacTu yueOHoro miaana OITOIT mo

- 110 04HOM (hopMe 00yUeHus B 5 ceMecTpe;

HarnpasieHnuto moaroroBku 06.03.01-bruonorus (ypoBeHb OakaiaBpuara) U OCBauBaeTCs:

5. OFLEM JUCLUIIIUHBI (MOIY.JIST)

OO0muit 00beM TUCIUTUTHHEI (MOYJISI) COCTaBIIsIET 3 3aueTHbIC eauauilb], 108 gaca

Ounas ¢popma 00yueHus

Ounas popma o0yUeHHUs
Bup yuebHoii paboThl Bcero, gac. ceMecTp

4 - _ B
O0muit 00beM TUCIUIIHHBI 108 108 - - -
KonTakTHasi pagora: 56,3 56,3 - - -
JICKLUU 18 18 - - -
3aHATHS] CEMHHAPCKOTO THIIA, B TOM YHCIIE: - - - - -
[IPAKTUYECKUE 3aHATHS, BKIIIOYAsl KOJUIOKBHYMbI 36 36 - - -
n1abopaTopHbIe 3aHATHS - - - - -




JpYTHe BUIbI KOHTAaKTHOHW paboThI

2,3 2,3

CamocrosiTesibHasi paboTa 00y4arOLIHXCS:

51,7 51,7

H3yYeHHEe TEOPETHIECKOr0 Kypca

BEITIOJTHEHNE noMamnHuX 3axanuii (PT'P, pemenne 3anayq, pedepart, - -
Jcce U Ipyroe)

MOJITOTOBKA KYPCOBO# paboThI

JIPYTHE BUbI CAMOCTOSITEILHOM PabOThI

IIpome:KyTOUHAS aTTECTALUSA:

3a4CT

3a4eT C OICHKOM

OK3aMCH

JAPYyrue BUAbL HpOMC)KyTO‘{HOﬁ aTTeCTalluu

5. COJEP’)KAHUE JUCHUILIMHBI (MOLYJIS)

Pa3znennbl 1ucuumiInHbl (MOIyJIs1):

Ounasn ¢opma o0yueHus

Ounas ¢popma o00ydyeHuns
3aHATHA CeMHMHAPCKOr0 THIIA, Yac.
Ne HaumeHoBaHnue pa3aeia naK
pasjena Jexuum, | oo ernueckue CP,
yac. S JlaGopaTopHble | yac.
i 3aHATHS
KOJJIOKBHYMBI
IIpeamer u 3a1auy IMMYHOJIOTHH,
1 MMMYHOJIOTus Kak Hayka. [lonsarue 2 4 ) 10 OIIK-8
’ 00 IMMyHHOU cucTeMe. Teopuu TIK-2
UMMYHHTETA.
MexaHH3MBI IMMYHHTETA.
2 HNmmyHOXUMYSL. AHTUTEHBI U 4 8 ) 10 OIIK-8
' UMMYHOTI00yIHHBL. Ounto- 1 TIK-2
OHTOT€HE3 CHCTEMbI UMMYHHTETA.
PerynstopHble KJI€TKH UMMYHHOMN OIK-8
3. CHUCTEMBI M X TIOBEPXHOCTHBIE 4 8 - 10 TK-2
CTPYKTYPHI
['eneTnueckuilt KOHTPOJIb
4 HMMYHHOTO OTBETa. | TaBHBIN 2 4 ) 10 OIIK-8
' KOMILIEKC THCTOCOBMECTHMOCTH. T1K-2
ArnonTos.
NMmyHHBIH 0TBeT. AddepeHTHas,
OIIK-8
5. LeHTpanbHast, s dexropHas dasbt 2 4 - 4 K-2
UMMYHHTETA.
6 HNmmyHonoruueckas 2 4 ) 4 OIIK-8
’ TOJICPAHTHOCTb. [1K-2
OIIK-8
7. HaHo- 1 *MMYHOOHOTEXHOJIOTHSL. 2 4 - 3,7 K-2
Uroro: 18 36 - 51,7

Conep:xaHue TMCUMILTUHBI (MOYJIS1) IO BUIAM 3aHATHIL:

JIeKIIMOHHbIE 3aHATHS

Ne
pa3aena

HanMeHoBaHue pasjaeja TUCHUIIINHBI (MOZlyJ'lﬂ)

Tema gexuun

O0beM,|
qac.




OYHO

[Ipeamer u 33124 IMMYHOJIOTMH, UIMMYHOJIOT U KaK
Hayka. [lonsitue 06 nMMyHHOIT cucteme. Teopun
HMMYHHTETA.

[Ipenmer u 3a7aun COBPEMEHHON HMMYHOJIOTHH.
OmpeneneHne MOHATUS «<AMMYHUTET». McTopust pa3BuTus
ummyHosioruu. Mccnenosanus D. Jxennepa. Jlyu IMacrep
— OCHOBOIIOJIOXHUK UMMYHOJIOTUH. BO3HUKHOBEHME
nHpexuronHoi nMmyHonoruu (U.J. Meunukos, I1.
Opnux, XK. boprne, K. Jlangmreiinep). OTkpeiTHE
uMMyHoorudeckoit TonepantaoctH (I1. Menasap, 5.
Iamex). OTKpBITHE CHCTEMBI aHTUTEHOB
ructocoBMectiMocTH genoBeka (K. Hocce). PaGotsr M.
bepHera. Pa3BuTne oreuectBenHOi nMmyHonorun (M.U.
Meunnkos, H.®. 'amanes, JI.A. 3uis6ep, P.B. [letpos,
B.JI. Tpouuxkuii, B.M. Uymakos, B.M. XXnanos, B.B.
Anmxanapunze, [1.H. Kocsxos, I[1.d. 3aponosckwuii, B.1.
Hodde u ap.).

MexaHu3Mbl UMMYHHUTETA. IMMYHOXUMUS. AHTUTE€HBI U
UMMYHOTJI00yIMHBI. OUIT0- ¥ OHTOr€HE3 CHCTEMBI
UMMYHUTETA.

VIMMyHHas cncTeMa Kak COBOKYITHOCTh OPTaHOB, TKaHEH U
KJIETOK, OCYIIECTBIISIOIINX HIMMYHOJIOTHYeCcKre (PyHKIHN.
JlumdonuT — neHTpanbHas GUrypa B UMMYHHOMH CHCTEMe.
CoBpeMeHHbIE NIPEJICTABICHUS O Pa3BUTHH JIUM(OLUTOB.
[IpencraBnenue o CTBOIOBOI! (POIOHAYANBEHON)
KpoBEeTBOpHOH KieTke. IIporcxoxaenue cTBOI0BOM
KIIETKH, €€ XapaKTepUCTHKU. LIupKysamnus cTBoIoBOM
KJIIETKH. MoJeny H3ydeHus HUPKYISIHN CTBOJIOBBIX
KJIETOK M JINM(OUIHBIX KJICTOK (OpraHU3MBI TapaOHOHTHI,
JIy4eBBbIe XMUMEpbI U 1p.). MUrpaius CTBOJIOBBIX KJIETOK B
nuMbounnaeie opransl. Kojgonneoodpasyromas
CIOCOOHOCTB CTBOJIOBBIX KJIETOK, METO/] CENIE36HOUHBIX
KOJIOHHMH U MX 3HAUYEHUE B UMMYHOJIOTUH.
[onsTre o npeamecTBeHHUKax T- u B-mumdonuTos, nx
XapaKTepHCTHKa, naeHTHGuKanus. TuMyc3aBUCHMBIH
myTh paszsutus muMmdonntos (T-xnetkn). Bunoukoas
JkKeJle3a — LIEHTPaJIbHbIN opraH B pa3BuTHH T-
nuMdornToB. OHTOreHe3 U (HHIoreHe3 BUI0YKOBOM
kenes3sl. KopkoBblii 1 MO3roBO# cilou, X
xapakrepuctuka. ®onnukynel Knapka, Tensia I'accans.
OcHoBHbIe 3Tamb! AU GepeHINPOBKH T-KIETOK B TUMYCE,
3HAUCHUE CTPOMATBHBIX IEMEHTOB, SITUTETHANBHBIX,
JEHAPUTHBIX KJIETOK, Makpodaros. T-KiIeTouHbIH
peuentop (TCR). DnnokpunHas GpyHKIHS THMYCA,
rymMopaibHble (pakTopsl THMyca. MHTpaIus ¥ pacceneHne
T-nmumdouuntos B opranuzmMe. THMyc3aBUCHMBIC 30HBI
neprpepHIECKUX OTJCTI0B HMMYHHOMH CHCTEMBI
(cene3eHka, TuMdaTHYECKHe Y37bI U AP. ).
Oco0eHHOCTH TUM(POUIHBIX CKOTIIICHHUH,
ACCOLMHMPOBAHHBIX CO CIM3UCTHIMH 000JIOUKAMH B
KHIICYHHKE, JIETKNX, MOYETIOIIOBOH CHCTEME, KOXKe U T.JI.
Poip B ”MMyHUTETE CeNe3eHKH, TMM(PATHIECKHX y3IIOB,
MHUHJIAIAH U JPYTHX TKaHeH Mepu(epriecKoro oraena
HMMYHHOH CHCTEMBI, UX MOP(OIOrHIecKre 0COOEHHOCTH.
3Ha4yeHue JOKaIbHOTO 3B€HA B OCYILECTBICHUH
UMMYHHBIX ITPOLECCOB. PCL[I/IpKyJ'IﬂLIl/Iﬂ U XOMHHI'
JTUMGOIMTOB — ITyTH PELHUPKYIISAILNN, MEXaHH3MBI
XOMMHTa, POITb MOJIEKYII ar€31H U XeMOKHHOB B
pacnpeneneHnn JINM(OILUTOB B OpraHU3Me, 0COOCHHOCTH
pacnpesieneHust HANBHBIX TUM(OIUTOB U KJIETOK HaMSTH.
OOHOBIIEHHE KIJIETOK HIMMYHHOH CHCTEMBI — CPOK >KH3HI
pa3INYHBIX KIETOK, €0 U3MEHEHUS M0CIIe KOHTaKTa ¢
AHTUTI'CHOM, MEXaHU3M 3JIMMHUHAIIUU CTapbIX KJICTOK.
T- u B-mum¢ouuTsl, UX XapakTepHUCTUKA, METO/BI
naenTudukanun. [Torsarue o cyononmymsanusx T- u B-
nmumdornutos: T-xenmeps! 1 u 2 Tumnos, T-cynpeccopsr, T-
KuiIepsl, B-cynpeccoper, B-xenmepsl, ocHOBHBIE
XapaKTepHCTHKHU, POJIb B IMMYHHBIX IIPOIIECCaX.
MoOHOKJIOHAJIbHBIE aHTUTENA K JIUM(OLUTAM.
Tonstue o NK- n JIAK-nmumdornurax, npupona,
XapaKTepHCTHKA, HICHTH(MHUKALHS, UX POJIb B IMMYHHBIX




peakmusax. K-kinerku, peHOMeH aHTUTEN03aBUCHMOM
KJICTOYHON IUTOTOKCHYHOCTH.
Ponp MakpodaroB B IMMYHHOM OTBETE. XapaKTEPUCTUKA
U reHe3 Makpodaros, MapKepsl, peLeNTOPBI.
Pa3noo0pasue GyHKIHOHATIBHBIX CBOHCTB Makpo(aros
(dparouuTo3, LTUTOTOKCHYHOCTD, IepepadoTKa U
MIPE/ICTaBICHNE aHTUTeHA, CeKPETOpHAst QYHKINS U 1Ip.).
[Nomyuenne MakpodaranbHBIX KIETOK. JleHIpUTHEIE
KJIETKH.
Ponb HEHTPOGUIOB, TYIHBIX KIETOK, 6a30(HIOB,
903UHO(UIIOB, SMUTETHOLUTOB, TPOMOOIUTOB,
SPUTPOLIUTOB B IMMYHHBIX PEaKLUIX U BOCIIAJICHHH.
MMMyHO-HEWpO-SHIOKPUHHBIE CBsA3U. BiusHue
Pa3IHYHBIX TOPMOHOB HA UMMYHHYIO CHCTEMY (IIOJIOBBIX,
KOPTHKOCTEPOHIHEIX, THPEOUIHBIX 1 fp.). CTpecc u
nMMyHHUTET. HefipoTpaHCcMUTTepHBIE CHCTEMBI U HX POJIb
B PETyJISIIIHA HMMYHHBIX IIPOIIECCOB.
Hcropudeckue actiekTsl. PoJb OTe4eCTBEHHBIX YUEHBIX,
Bkian U. . MeunukoBa. IHCTpYKTUBHBIE U CETIEKTHBHBIC
TEOpUH UMMYHHTETa, 00ocHOBaHKe. Teopus «OOKOBBIX
uenei» 1. Opnuxa. CenekruBHas Teopus H. Epne.
KnonansHo-cenekunonHas teopust M. beprera, ee
3HaYCHHUE AT COBPEMEHHOH HMMyHOJIOTHH. Teopust
HMMMYHOJIOTHYECKOH CeTH, HANOTHII-
AHTUHUOTHUIINYECKOE B3auMozeicTBre. Kpurudaeckuit
aHaJIN3 TeOpHil UMMYHHTETA.
Omnpenenenre IMMyHUTETa. BpokIeHHbI HIMMYHUTET.
OCOOSHHOCTH M pa3INyKs BPOXKICHHOTO ¥ IalITHBHOTO
uMMyHHTeTa. DaKTOPEI, OIOCPEAYIOINE
HMMMYHOJIOTHUECKUE PEAKIIMHU PAa3HBIX (OPM UMMYHHTETA.
Oduznueckne, ryMOpalIbHbIE U KIETOYHBIE (PaKTOPHI
BPOXKAEHHOT0 MMMyHHUTeTa. Hecrienmuduaeckue GpaxTopsr
3aIuUTHl (0apbepHBbIe CTPYKTYPHI KOXKH U CITU3HUCTHIX,
MIeYeHb, OCTpO(ha3HbIe OEIIKH, CEKPETHl U OHOJIOTHIeCKHe
JKUJKOCTH OpraHn3ma, pepMeHTbI, JIN30LMM, IPONEP/IHH,
BOCHAJIMTENbHbIE PEaKIny, MUKpodIopa opranusma), ux
POJIb B CONPOTHBIIIEMOCTH OPraHu3Ma K HHQEKIHM,
MIPUHLUNNAIBHOE OTINYHE OT CIICHIU(PUIECKIX
MMMYHHBIX (pakTopoB. DaronurapHas peakiys, KIeTKH ee
OCYIIECTBIISIONINE, HX TPOUCXOKACHHE 1
muddepenmpoka. OCHOBHBIE STANbl H MEXaHU3MBI
¢arorrosa. Kucnopongosasucumas n
KHCJIOPOJIOHE3aBUCUMAsi TUTOTOKCHYHOCTb.
AnTudarouuTapHsle cBoicTBa MUKpoOoB. Cructema
KOMIUIEMEHTA U €€ POJIb B 3allIUTHBIX U PETYIATOPHBIX
peaxnmsx. Kitaccmueckuit v anbTepHATUBHBIN Ty TH
aKTHBaNuK KoMiuieMeHnTa. CucTeMa ecTeCTBEHHOM
IUTOTOKCHYHOCTH (HaTypaJIbHbIE KUIIIEPHI,
uHTEpPepoHbl). UMMYyHUTET B OHTO- U pUIIOTEHE3E.
AHTHUTEHBL. 130aHTHTEHBI: CHCTEMa aHTUTCHOB
SPUTPOLUTOB, JIUM(OLUTOB, TPAHYJIOUTOB,
TpOMOOLUTOB. AHTUI'€HBI THCTOCOBMECTUMOCTH YEJIOBEKA
¥ )KUBOTHBIX. DMOpHOCTIEIN(PUIECKIE aHTUT CHBI.
HckyccTBEHHbBIE aHTUT€HBI, UX THITBI, XUMHYECKast
MpUpoa, MPUMEHEHUE. DTaIbl OnoTpaHchoOpMaIn
aHTUTeHA IIPH BBEACHUN B OPTaHU3M.




PerynsropHbIe KJIETKM HMMYHHOH CHCTEMBI U UX
IIOBEPXHOCTHBIE CTPYKTYPbI

Ornpenenexue heHOMEHa MEXKKIETOUHBIX
B3auMoOAeHCTBUI. TpexKiIeTouHas cxeMa B3auMOIeHCTBUS
KJIeTOK. Perynsropuelie T-Kki1eTku IyMOpaJIbHOTO U
KJIETOYHOTO HMMYHHOTO OTBeTa. T-Xenmneps! 1 u 2 THIOB,
T-cynpeccopsl, IPOUCXOXKICHUE, CTPYKTYPHBIE U
(hyHKIMOHATBHEIE 0COOCHHOCTH. MeXaHH3MBI
crenuduIeckoro 1 HecIe(UIecKOro peryIsITOpHOTO
neiictBus. Perynsatopubie B-mumdonnTsr,
MIPOUCXOXKJICHUE, BO3MOXKHBIE MEXaHU3MBI JIeHCTBUSL.
PerynsropHast akTHBHOCTh Makpo(aroB, MEXaHU3MBI
AaKTUBUPYIOILETO M CYIPECCOPHOTO AEHCTBUS, IPUPOIA
PETyIATOpHBIX (haKTOpOB.

I'eneTnyeckuii KOHTPOJIb UMMYHHOI'O OTBETA. [ 1aBHBIN
KOMILIEKC THCTOCOBMECTHMOCTHU. ATIONTO3.

I'eneTnyeckue OCHOBBI HECOBMECTUMOCTH TKaHEH.
IloHsATHE O reHaX ¥ aHTUT'€HaX TUCTOCOBMECTUMOCTH.
Cucrema I1aBHOTO KOMITIEKCa THCTOCOBMECTHMOCTH

(I'KT') genoBeka 1 )HBOTHBIX. VICTOpHUS OTKPBITHS,

HanboJlee CyIIeCTBEHHbIE 3Tallbl, HOMEHKIIATypa,

pacmionoxenue nokycoB A, B, C, D/DR, DP, DQ, E, F, G,
Bf, C2, C4, BAT, TNF B 6 xpomocome. CTpyKTypa

TpaHCIJIAHTAI[MOHHBIX aHTUTeHOB KiaccoB | u Il u ux

POJIb B MEKXKJIETOYHBIX B3aUMOJIeHcTBUAX. MeTonbl
HCCIIEI0BAHUA U TUITUPOBaHUs aHTurenos I'KI'
(ceponoru4eckue, KIeTOYHO-0TIOCPEIOBAHHBIE).

HmmyHHBI 0TBET. AddepeHTHast, IeHTpaIbHas,
s dexropHas hazsl UMMYHHTETA.

OCHOBHBIE THUIIBI KJIETOYHO-OIOCPE0BaHHON
LUTOTOKCHYHOCTH: IIuTOTOKCHYeckue T-mumpormts! (T-
kusuiepsl), K-kieTku (aHTUTEI03aBrCcHMAas KIETOUHAas
IIUTOTOKCUYHOCTH), NK-KIeTkH (ecTeCTBEHHbIE KUILIEPHI),
LAK-kneTkn (IMM(OKHH-aKTUBUPOBAHHBIE KHILIEPHI).
[pupona 3¢)(peKTOPHBIX KIETOK, PELENTOPHl U MapKEPHI,
MPOUCXOXKECHHE, CTAJIHH PA3BUTHSI.

HMMyHOIIOI‘I/I‘IQCKaSI TOJICPAHTHOCTD.

Ornpenienienne, UCTOPHUST OTKPBITHS, CUCTEMAaTH3aIHs.
Pa6orts! I1. Menasapa u 5. I'amexa. Muaykums
TOJIEPAHTHOCTH B HEOHATAILHOM M B3POCIIOM COCTOSIHUH.
T- u B-TonepanTHOCTD.

Hano- 1 "MMyHOOHOTEXHOTOTHSL.

MUHHUAHTUTECI U aHTUTEJI C aKTUBHBIMU LICHTPaMU IIPOTUB

BbuorexHoOrMUecKre OCHOBBI TMOJy4YC€HUA
MOHOKJIOHAJIBHBIX aHTHUTECII, FI/I6pPI}10M]>I, KBaJApPOMBI.
Honyqeﬂne XUMEPHBIX U T'YMAHU3UPOBAHHBIBX aHTUTEI,

pa3HbIX aHTUreHoB. Co31aHNe HMMYHOKOHBIOTaTOB
Oeok-ToKCHH. KOHCTpyHpOBaHe BaKIUH C

MIOBBIIICHHBIMA IMMYHOTCHHBIMH CBOMCTBAMH 1

(eHOTHITNYECKAs! KOPPEKIIMSI TEHHOTO KOHTPOJIS

UMMYHUTETA.




3auaTua CEMHUHAPCKOI'0 THUIIA
O0nBem, yac.

Tema 3aHATHS, KPATKOE CO/lepiKaHue
04YHO

Ne pazpena
HaumenoBanue pazaesa
JUCHUTUIMHBI (MOIYJIsT)
Lentpanbubie U nepupepruuecKie OpraHbl HMMYHHOM CHCTEMBI.
KocTHbIi MO3r Kak HCTOYHHK KJIETOK UIMMYHHOH cuctembl. Tumyc
— CTPOCHHE, POJIb B Pa3BUTHH U CEJICKITHH T-THMM(OIUTOB,
IIpenmer u 3agaun CeKpeTopHas QYHKIHA, CTPYKTYpa ¥ OHOJIOTHYECKAst POJIb
MMMYHOJIOTHH, TOPMOHOB TUMYCa; Ipo0yieMa BHETUMYCHOTO pa3BUTUs T-
1 MMMYHOJIOTHS KaK HayKa. mMonmToB. JInMmpaTueckue y3ibpl U cene3enka — cTpoenue, T- 4
' [NonsATHE 06 IMMYHHOI 1 B-knetounsie 30861 JInMbouaHbIE CTPYKTYPHI KOKH U
cucteme. Opratsl CJIN3UCTHIX 000JI0UEK — CTPYKTYpHpOBaHHAs 1 quddy3HAs
MMMYHHOH CHCTEMBI. miMdonHas TKaHb, crieruduka pacnpenencaus T- u B-
JTUM(OIMTOB, ICHIPUTHBIX KJIETOK. POJb ICUCHN B UMMYHHTETE.
Mukpookpyskenue TumM(pouuToB — anddepeHnnanus
CTPOMAIBHBIX KJIETOK B Pa3IUYHBIX JIUM(OUIHBIX CTPYKTYPaX.
OrpeienieHre 1 XapakTepUCTHKa BEIIECTBA KaK aHTUT'€HA.
Xumuyeckast npupojia anturena. IlonsTue yykepogHOCTH,
AHTHI'CHHOCTH, IMMYHOTCHHOCTH, CTICIIU(UYHOCTH aHTUTCHA.
XapakTepUCTHKA MOJICKYJI C aHTUTCHHBIMHU CBOicTBamMHu (OENKH,
BUJb! AHTHTCHOB. MOJICaXapUIbl, TUIOMOINcaXxapuIbl 1 ap.). [loaHble u HenonHbIe
2 MeXaHI3MbI BOOIKICHHOLO aHTUreHbl. [antensl. CTpyKTypa MaKpOMOJIEKYJIbl aHTUTEHA. 8
PO
JIMMyHHTCTa, AHTHTCHHBIC IETEPMUHAHTHI (SMUTOIIB) 1 UX POIb B
(hopMHpOBaHUHK CTICHU(PUIHOCTH AaHTUTCHOB. THMYyC3aBUCHMEBIE 1
TUMYCHE3aBHCUMBIC aHTUTEHBI. MHOTOOOpa3ue aHTUTCHOB.

AyYTOaHTHT€HBI. AHTHUTCHHBIE CTPYKTYPHI OaKTepHid, BUPYCOB H
JIPYTUX MUKpOOpraHu3MoB. CTauyu MMMYHHOTO OTBeETa!
(haroyTo3, MPOLECCHUHT U MPE3EHTALUS AHTUTCHA.

AKTHBaNus KJIETOK KIOHA, Ipoindepanus u 1udpepeHnpoBKa
KJIeTOK-3¢ppexTopoB. DeHOMEH IBOHHOTO paclo3HaBaHMs, paOOTHI
P. luakepHarens. Crienudrdeckuii 1 Hecre(UIecKue CUTHAIBL
JUIS akTHBAMU. Mopdoornieckre H3MEHEHNS B OpraHax
nepudepruueckoil IMMYHHOH CHCTEMBI B X0/1¢ IMMYHHOT'O OTBETa
IlepBuuHBIil U BTOPUYHBINA I'yMOpasbHbLi 0TBET. [lepexntoueHue
CHHTE3a MIMMYHOIJIOOYJIMHOB C OJJHOTO KJIacca Ha JIPYroii, poib
PerynstopHbIe KIeTKI 4 ¥ A APYTOU, p
o MyTalliy B XO/A€ MOBBILIIEHUA a(b(bl/lHHOCTI/I AHTHUTCII.
3. HUMMYHHOH CHCTEMBI H X
®opmuposanue T- u B-3¢pekTopoB 1 KIIETOK MaMATH.
TIOBEPXHOCTHBIE CTPYKTYPHI
PenenrTops! (are3uBHBIE MOJEKYIIBI) MMMYHOKOMITETEHTHBIX
kieTok. CTpyKTypa, OCHOBHBIE (DYHKIIUH, 3aBUCHMOCTH SKCIIPECCHI
0T pa3n4HEIX (hakTopoB.CD-HOMEHKIaTYypA.
Anrturencnerupuueckue perentops! T- u B-mumdornuros:
nMMyHornoOynuHoBsle, TCR. AHTHUreHHECTIeIMdHUIecKre
peuentopsl: k Fc-pparMeHTy MMMYHOTITOOYIMHOB, K KOMIIEMEHTY,
LIUTOKUHAM, MEANATOPaM U T.JI.

[pakTuueckue acriekTsl TunpoBanus aHTurenos ['KI B
nonynsauusax. buonornyeckoe 3nauenue cucremsl I'KI.
o W30aHTHTeHBI 3pUTPOIUTOB. JIeHKOIMTapHBIE AaHTUTEHEL. 3HAYCHHE
I'eneTnueckuii KOHTPOJIb
TJIABHOTO KOMIUTEKCA THCTOCOBMECTUMOCTH ISt
UMMYHHOI'O OTBETA. o
o TPaHCIUIAHTOJIOTHH, YCTAHOBJIEHHS JINYHOCTH, Cy1eOHOM
4. I'maBHBII KOMITIIEKC
MEJIUIMHB] U BETCpUHAPUHU, AaHTPOIIOJIOTHH.
THCTOCOBMECTUMOCTH.
AllonTos I'eHeTHyeckye acleKThl AaHTUTEIOTEHEe3a. XapaKTep Hacle10BaHUsI
' CHJIBI HIMMYHHOTO OTBETA, T€Hbl IMMYHHOTO OTBeTa. I 'eHeTHyecKuit
KOHTPOJIb CTPYKTYpPHI aHTHTeN U T-kietounoro penentopa (TCR).
Poite MyTanmii u reHHBIX peKOMOWHALU




WmMyHOTrIoOymuHE (aHTHTENA), onpeneneHre. KileTounble OCHOBEI

AHTUTEJIOICHE3a, IIPpUPOJa KIIETOK, CUHTEC3UPYIOIIUX U
CECKPETUPYIOLINX aHTUTEIIA. B- HHM(bOHHT — NpEeANICCTBEHHUK

aIanTUBHOTO UMMYHHOI'O

AnTHTEIa KaK
TyMOpaJbHbIE (PaKTOPbI

OTBCTa

aHTuTenoodpasyromux kiuerok. [lyrn anpdepenunposku B-
auMGOIMTA, POJIb IIOBEPXHOCTHBIX HMMYHOIJIOOYJIMHOB.
buocunTes aHTUTE, POJIb BHYTPUKIIETOUYHBIX CTPYKTYD.
CrieriupUIHOCTH U TETEPOreHHOCTh aHTHUTEN. ADPUHHOCTD U
aBHUAHOCTb. JIMHAMMKA aHTHTENIOreHe3a B MMMYHHOM OTBETE.
MMMyHOTIOOYTHHOBAS IPUPOA aHTHTE. XUMHIECKast CTPYKTypa
QHTHUTEJI, CXeMa CTPOSHHS MOJIEKYJIBl IMMYHOTJIOOYIINHA, JIETKUE 1

TsDKEJbIC LIeNH, BapruabebHble U KOHCTaHTHBIE JOMEHBI. AKTUBHBIN

LEHTP MoJIeKybl anTuTen. M3orumus. Kiaccs! u cyOknaccs 4
ummyHornooynunos (IgM, IgG, IgA, IgE, IgD), oco6ennoct
CTpOEHHS, PU3NKO-XUMHYECKHE CBOWCTBA, PyHKIIMOHAIBHOE
3HAYCHHE KAKIOTO KJlacca MIMMYHOTJIOOYIMHOB. AJIIOTHITHS.
W nuoTHIms, HIMOTHI-AaHTHUIHOTHITHYECKOE B3aUMOICICTBHE.
AHTHTeHHas XapaKTePUCTUKa MMMYHOTIIOOYINHOB. DddekTopHbIe
MEXaHU3MbI TYMOPaJbHOTO HMMYHHUTETa. MOHOKIIOHAJIBHBIE
anturena, padotsl k. Kenepa, L. Munsireiina. Onpenenenue,
XapaKTepUCTHKA, IPHHIIMIIBI TOTYyYeHUs] THOPUIOM, BOZMOKHOCTH

1 005acTh IpUMEHEeHUs. B3anmoneiicTBue aHTHuTENA ©
KOMILIEMEHTOM. LluToTOKCHYEeCKOE NeHCTBUE AaHTUTEN.
IurodunbHbEIe aHTHTENA, X 3HAYEHHE B (haroIuTo3e.
AanTUBHBIA UIMMYHHBIN o
OCHOBHBIE 3TaIbl UTOTOKCHIECKOTO JEHCTBHUS, MEXaHU3MBI
otBeT. ApdepeHTHas, o
6. LUTOJIM3a KIETOK-MHIIeHeH. [[uToToKCHYeckast akTHBHOCTD 8
LEeHTpajbHas, 3P PeKTOpHas
Makpoaros. Perysisiys akTHBHOCTH KHJIIEPOB.
(hazpl UMMYHHTETA.
VYcnoBus GOpMHUPOBaHUS U MOAEPKAHUS €CTECTBEHHOM
7 HmmyHoIOTHUECKas TOJICPAaHTHOCTH €€ CBA3b C Jeieluell u aneprueit KIIOHOB. 4
' TOJICPAaHTHOCTb. HckyccTBeHHAs! TOJIEPAHTHOCTB: MOCIIE 00TyYCeHHs, JICKapCTBEHHO-
UHIYIMPOBAaHHAs. Y CIOBHS OTMEHBI TOJIEPAHTHOCTH.
CamocrosiTesibHasi padoTa 00y4yaromerocs
O0bem
, gac.
HaumenoBanue
Ne
aztena pazaena AMCUMIIIUHBI Tema 3ansaTus Bux CPC
p (Moayns)
O4YHO
Hcropudeckue 3Tamnsl pa3BUTHS aJuIeprojoruy. Brias
[Ipenmer u 3anaun
OTEUECTBEHHBIX YUCHBIX B pa3ButHe ayuieproiorun (V.1.
UMMYHOJIOTHH, Wzyqenne
Meunukos, I'.I1. Caxapos, A.A. Cuporunus, A.A. boromoreri,
MMMYHOJIOTHS KaK o TEOPETHIECKOTO
1. A.J1. Ano). Jlaypeatst HobeneBckoit npemunt o Gpu3HOIOTHU 1 10
Hayka. [TonsiTre 06 Marepuaia. [loqroroska
o MeJIUIIHE, yJOCTOCHHbIE HAarPajibl 33 OTKPHITUS B 001acTH
HMMYHHOH CHCTEMe. K 3aHATHIM
uMMyHonorur. OCHOBOIIOIATAIOIINE OTKPBITHS, HE YIOCTOSHHBIE
Teopun uMMyHUTETA. M
HobGeneBckoii mpeMun..
I'eneTrka UMMYHOTIIOOYTHHOB. CTPYKTYpHBIE T€HBI TSXKENBIX U N3yyenune
JIETKUX L[eTIeH IMMYHOTJIO0YIMHOB, MX MEPErpyIIIpPOBKA. TEOPETHIECKOTO
[Ipupona paznooOpazus anturen. Paborsl C. ToHerassl. MaTepuana. [loarotoska
@unorenes nmMmynureTa. VIMMyHHUTET y O€CIIO3BOHOYHBIX — K 3aHATHAIM
10

MexaHu3MBbl
UMMYHHTETA.
HNMmyHOXHMUS.
1 2/IalITUBHOI'0 UMMYHHOT'O OTBETa — IPOUCXOMKICHUE
2. AHTUTEHEI U .
cylnepceMeicTBa IMMYHOITIOOYTMHOB, V-TE€HOB, aHTUTET,
MMMYHOII00Y THHEI aHTUTeHPACIO3HAIIUX perenTopoB. opMupoBaHue mpoiecca
®wuio- U OHTOTCHE3 p p POB. “OpMHP P
MIPE3CHTALUN AHTUT€HOB — MPOMCXO0XKICHNAE MOJICKYJ TJIABHOTO
KOMIIJIEKCAa TUCTOCOBMECTUMOCTH, SBOJIIOIHS IPOLIECCHHTA
AQHTUT€HOB, CUCTEMbI KOCTUMYJISLINH.

CHUCTEMbI UMMYHUTETA.

TYMOpPAJIbHBIC U KJIICTOYHBIC (baKTOpBI, (1)31‘0111/1’1'03, 3a4aTKH
CHeHI/I(bI/I‘IeCKI/IX HUMMYHHBIX TPOIIECCOB, POJIb MOJICKYJI aATre31H,
JICKTUHOB. 3ap0>1<,z[eH1/Ie aHTI/IFeHCHeIII/I(l)I/I‘IeCKOFO pacno3HaBaHus

OBOJIIOLMS CUCTEMbl IMMYHUTETA y NO3BOHOYHBIX — OPraHbl U
KJIETKH UIMMYHHOW CHCTEMBI, TUMYC, cyMKka dDadpuiiyca u

Jpyrye HeHTpabHbIC TUM(OUIHBIE OPraHbl U CTPYKTYPBIL.




OBOTIONMS KJIETOYHOTO ¥ TyMOPaJIbHOTO HMMYHUTETA,
MIPOTUBOMH(EKINOHHON M IIPOTHBOOITYXOJICBOH 3aII[UTHI.
VYHHKaJIBHOCTh UMMYHHBIX IIPOLIECCOB M MX BOJIOLMOHHbIC
ucroku. GopmupoBanue HakTOPOB aHTUTCHCIIELM(PHIECKOTO
a/IalITUBHOTO HMMYHHUTETA B 3BOJIIOLIUH.

OHTOreHe3 cucTeMbl UMMYHHTETa. DOPMHPOBAHUE B OHTOTCHE3E
MHEJIOHJHBIX M IIM(OUIHBIX PSI0B TeMOI033a — POJIb
JKEJITOYHOTO MEIIKA, TIeYeHH IMOPHOHOB, THMYCa, KOCTHOTO
Mo3ra. Murpanuu KI1eToK IMMYHHOH CHCTEMBI B OHTOTCHE3e:
NIepeMeIeHUSI CTBOJIOBBIX KPOBETBOPHBIX KJIETOK, BOJIHEI
3aceNIeHUs TUMYCa ¥ AIMUTpaIiy T-KJIETOK U3 TUMYCa.
V3meHeHune peakuuu TUM(OLUTOB Ha CTUMYJIILIUIO B IIpOLiecce
OHTOT'€HE3a — COOTHOILIECHHE MPONU(EpaLiy U aloNnTo3a,
aQHEPrUM ¥ MMMYHHOTO OTBETA.

VIMMyHHbIE TIPOLIECCHI B IEPUHATAIBHOM MIEPUOAE —
HepecTPOiKH B IMMYHHOH ciucTeMe, (POPMHUPOBAHHE OCHOBHBIX
THUITOB IMMYHHBIX IIPOIECCOB, (POPMHUPOBAHNE KIETOK IaMSTH K
OCHOBHBIM aHTHI'€HaM CpeIbl OOMTaHWs, aBTOHOMH3AIINS
nepueprHIecKoro 3BeHa UMMYHHO# cucteMbl. CTapeHne
UMMYHHOH CHCTEMBI — MHBOJIIOIMS TUMYCA U (aKTOPEI, ee
BBI3BIBAIOIHE, JHUHAMUKA TOPMOHOB TUMYCa, LIATOKHHOB,
Bo3pactroii nucbananc Th1l/Th2-perynsiuny UIMMYHHBIX
HPOLIECCOB, CTAPUECKUH UMMYHOIE(MHIIHUT U €ro MOCIEICTBHS.

Penenrops! n Mapkeps! cybonomyssinuii T- u B-mumdonunTos, W3zyuenue
KJIETOK MakpodaraisHO-MOHOIMTapHOTO psina. Mcnons3oBanne TEOPETUYECKOT0
MOHOKJIOHAJIbHOM TEXHOJOTHH T UX UACHTH(QUKALIUH. Mmatepuana. [logroroska
PerynstopHble ki1eTku ®denomMeH poszeTkooOpazoBanus B uMmyHosoruu. E- u EAC- K 3aHATHUAM
UMMYHHOH CHCTEMBI 1 PO3eTKo00pasyomye KIeTKH, HCTOPHS IPIMCHEHHSI. 10
HX TIOBEPXHOCTHBIE Po3etkooOpa3oBanue B TCOQHIIIMHOBOM TECTE.
CTPYKTYPHI AJre3uBHbBIE MOJIEKYJIBI U3 Pa3HBIX CEMENCTB: CyNEepCeMENCTBO
MMMYHOTJIOOYJIMHIIOOOHBIX MOJICKYJI, HHTET PHHBI, CEJIEKTHHBI,
My1uHbI, romonoruunasie DHO/DPH, MmeMOpaHacCOIMUPOBAaHHBIC
9KTO(GEPMEHTHI 1 KOMIIOHEHTBI KCTPALISIUTIONIIPHOTO KOMILIEKCA.
I'enernyeckuit KOHTPOIIb . N3yuenue
TpaHCTIITaHTAIMOHHBIA IMMYHHTET. AyTONOTHYHAs, CHHI€HHas,
MMMYHHOT'O OTBETa. TEOPETUUECKOr0
o aJUIOTeHHasl ¥ KCEHOT€HHAs! TpaHCIIaHTaun. D hexTt
I'maBHBIA KOMILIEKC . Mmarepuaina. [logroroska| 10
CHHTEHHOTO NPEATIOYTeHNUS (aJUIOT€HHOW HHTUOUIINH) U €TO
T'HCTOCOBMECTUMOCTH. o K 3aHATHAM
TeHETUIECKHI KOHTPOIIb
AnonTos.
HNMMyHHBI OTBET. N3yuenue
AddepentHas, 3HaueHNe MUTOTOKCUYECKUX PEAKIUil B IPOTUBOOILYXO0IEBOM, TEOPETUUECKOTr0
LEHTpajbHasl, MH(EKIMOHHOM, TPAHCIUIAHTAIIMOHHOM UMMyHHTeTe. MI3MeHenus: |mMarepuana. [loaroroska 4
a¢dexropHast pasbl [IUTOTOKCHYHOCTH TIPH Pa3INYHBIX (HOpPMax MMMYHONATOIOTHH. K 3aHATHAM
UMMYHHUTETA.
" " I/I3yquI/Ie
CpbIB" ayTOTOJIEPAaHTHOCTH U Ay TOMMMYHHBIE HapymeHus. Ponb
HNmmyHonoruueckas TEOPETUUECKOTr0
TeHOTHIIa B MHAYKIUH TOJIepaHTHOCTH. [IpakTiyeckoe 3HaUeHNnE 4
TOJIEPAHTHOCTb. marepuaina. [lonroroska
TOJIEPAaHTHOCTH.
K 3aHATHAM
THITBI KOHCTPYHPYEMBIX BaKI[HH METOJJaMU HaHO- U Wzyqenne
nmmyHOnortexnonorun — JJHK- u npyrue renernueckue TEOPETUUECKOTr0
Hano- u BaKIMHBI, «0OpaTHbIE BAaKIIMHEI», PACTUTENBHEIC MaTepuana. Ilonroroska 37
)

UMMYHOOUOTEXHOJIOTHUSL.

PEKOMOWHAHTHBIC BAaKIIUHBI (ChEeIOOHBIC BAKIIMHEI),
TepaneBTUYECKHE BaKIIMHBI, BAKIIMHBI TPOTHB COMATHYECKUX
(HeH(EKITMOHHBIX) OOIe3HEH.

K 3aHATHUAM

6. YYHEBHO-METOJNYECKOE U UHO®POPMAIIMOHHOE OBECIIEYHEHUE

IlepeyeHb OCHOBHOM ¥ IONOJTHUTEIbHOM JIUTEPATYPbI:
OcHoBHas nuTeparypa:

1. Bacunbes, FO.I'. Hurtonorus, rucronorus,»mopuonorus : yueobnuk / FO. I'. Bacunses, E. W. Tpomus,
. C. bepecros, [I. U. Kpacnonepos ; mon penakuueit FO. I'. Bacunwsea, E. M. Tpommna. — CaHKT-



[MerepOypr : Jlanp, 2020. — 648 c. — ISBN 978-5-8114-3863-1. — TekcT : anexTpoHHsIii // JlaHb :
3JIEKTPOHHO-OMONMMoTeYHass cuctema. — Pexum goctyma: https://e.lanbook.com/book/131050 (mara
obpamienus: 13.03.2022). — Pexxum noctyna: it aBTOpU3. MOIb30BATEICH.

2. Srnos, B. B. OcHOBBI miuTONI0THH, SMOPHOJIOTHH U TUCTOJIOTHH : yueOHuK / B.B. Srnos, H.B. fArmnoga.
— Mocksa : UHOPA-M, 2018. — 637 c. + [lon. matepuansl [DIeKTpOHHBIN pecypc; Pexum nocryna:
http://new.znanium.com]. — (Beiciee oopasoBanue: Crernanuter). - ISBN 978-5-16-011854-3. - Tekct
: 3JIEKTPOHHBIH. —Pexxum moctymna: https://znanium.com/catalog/document?id=414156 (nata oOpamieHus:
13.03.2022). — Pesxum 0CTyIa: MO MOIITUCKE.

JlononHuTenbHAs TUTEpaTypa:

1. bapcykos, H. Il. Ilutosnorusi, rucrosiorus, sMOpuojiorus : ydeOHoe mocoouwe mis By3oB / H. II.
BapcykoB. — 5-e uzn., ucnp. u gom. — Cankr-IletepOypr : Jlanp, 2022. — 268 c. — ISBN 978-5-8114-
8804-9. — TekcT : anexkTpoHHbIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAs cUCTeMa. —Pexum gocrtyma:
https://e.lanbook.com/book/314759 (mata oOpamenus: 13.03.2022). — Pexxum jpoctyna: Juis aBTOPH3.
M0JIb30BaTENEH.

2. bapcyko, H. IlI. Iwuronorus, rucrosnorus, 3mOpuonorusi. JlabopatopHbIii MpakTUKyM : ydeOHOe
nocobue / H. I1. bapcykoB. — 3-e u3z., nepepad. u gon. — Cankr-IlerepOypr : Jlans, 2022. — 260 ¢. —
ISBN 978-5-8114-3335-3. — TekcT : 21eKTpoHHBIA // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS] CHCTeMa. —
Pexxum noctyma: https://e.lanbook.com/book/206084 (mata oopamenwus: 13.03.2022). — Pexxum mocrymna:
JUIsL aBTOPHU3. N10JIb30BATEIICH.

Ilepeyens pecypcoB cetu UHTepHeT, HEOOXOAUMBIX /1JIs1 OCBOCHH S TUCHUIIIMHBI (MOAYJISA):

Ne HaumenoBanue Ccpl1ka Ha pecype JocTynHocTh

HNudopmMannoHHO-cCIPAaBOYHBIE CHCTEMBI

1. - - -

JJ1eKTPOHHO-OHOJIHOTEYHbIE CUCTEMBI

1. DJEeKTPOHHO-0MOINOTEHAs cCUCTEMa https://e.lanbook.com PexxuM moctyna: uis aBTOpu3.
«JlaHby MoJib30BaTese

2. DNEeKTPOHHO-OMOINOTEYHAs cCUCTEMa https://znanium.com Pexxum moctyma: uist aBTOpH3.
«ZNANIUM. COM» IMOJIb30BaTeIeH

IlpodeccuonanbHbIe 6A3bI JAHHBIX

1. PubMed https://pubmed.ncbi.nlm.nih.gov/ PexxuM moctyna: uis aBTOpu3.
MOJIb30BaTeIeH

Pecypcest @I'BOY BO MI'ABMub — MBA um. K.U. Cxkpsaouna

1. Oo6pasosarenbHbiil mopran MITABMub - https://portal.mgavm.ru/login/index.php Pesxxum toctyma: Ui aBTOpH3.
MBA umenn K.U. Ckpsibuna HOJIb30BaTeNeH

Metoanyeckoe odecnevyeHue:
OtcyTcTBYET
7. IEPEYEHb ITPOI'PAMMHOI'O OBECIIEYEHUSA

JIMeH3noHHOe ¥ CBOOOJHO pacnpocTpaHseMoe NMPOrpaMMHoe olecrnevyeHre, B TOM YHCJIe
0Te4eCTBEHHOr0 MPOU3BO/ICTBA:


https://e.lanbook.com/book/131050
https://znanium.com/catalog/document?id=414156
https://e.lanbook.com/book/314759
https://e.lanbook.com/book/206084
https://e.lanbook.com/
https://znanium.com/
https://pubmed.ncbi.nlm.nih.gov/
https://portal.mgavm.ru/login/index.php

IMpaBoob6nanarens 10 JocTtynHocTs . o
Ccpuika Ha Equneiii peectp poccuiickux
Ne HaunmenoBanwne (HanMeHOBaHUe BrIajenbua | (JIMIEH3MOHHOE, CBOOOTHO
nporpamm it OBM u BJ1 (pu Hammumn)
TIO, ctpana) pacrnpocTpaHsieMoe)
1. OHepaHHOHH.aH cncrema OOVO «¥0Gurex, CBoGonro https://reestr.digital.gov.ru/reestr/307624/
UBLinux Poccuiickas @enepanus pacnpocTtpaHsemoe
2. Odpmcrvre TIPHIIOHCHIA 000 <iAHMH [laprHep», Crobozro https://reestr.digital.gov.ru/reestr/308464/
AlterOffice Poccwuiickas ®epeparius pacmpocTpaHseMoe
Kommnanus «Jloxrop Beo», . -
3. Awurtusupyc Dr. Web. . JInnen3nonHoe https://reestr.digital.gov.ru/reestr/301426/
Poccuiickas ®enepanus

8. OHEHOYHBIE CPEJICTBA

OHCHOLIHI)IG cpeacTBa 1A MPOBEACHUA TCKYIIETO U IMIPOMEKYTOUYHOTI'O KOHTPOJIA 3HAHUU 1O JUCHUIIIINHE
«MIMmmyHonorus» npeacraBieHsl B Buae Gpouaa oneHouHbix cpeacts (ganee — ®OC) B [Ipunoxennn 1 k
HacTosIIeH pabodeit mporpaMMe TUCIUTIINH.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI (MOJAYJISA)

Ne n/n HaumeHoBaHMe cnieluajabHbIX NOMeLIEHUIT U OMeLeHuii OcCHaIIEHHOCTD CeUATbHBIX NOMeLEeHUiT U ToMeleHuii
JUUISI CAMOCTOSITEJILHOW PadoThl JIUISI CAMOCTOSITEJILHOW PadoThl
1. 3aHATHA 1a00paTOPHO-NIPAKTHUECKOT0 TUMA — ayauropun Nel, MynpTumenuitHoe 000pyn0BaHNE
2 (mexTpoHHAs OCKA, KOMITBIOTED)
2. [TomereHue 15t CaMOCTOSITEBHON paboThI B ayautopuu Ne 3

JlaGopatopHsle nikadbl, BEITSDKHOM 1IKad, Habop
11ab0oPaTOPHON MOCY Bl U HHCTPYMEHTOB, KOMIIBIOTED



https://reestr.digital.gov.ru/reestr/307624/
https://reestr.digital.gov.ru/reestr/308464/
https://reestr.digital.gov.ru/reestr/301426/

[Ipunoxenue

®OH/I OHEHOYHBIX CPEJICTB
TEKYIIero KOHTPOJIsi / MPOMeKYTOYHOI aTTeCTAIINH 00yYaIOINXCsl
npu ocsoenun OIIOII BO, peamuzywmeit ®I'OC BO

Kageopa
UMMYHONI02UU U OUOMEXHON02UU

PABOYAS IIPOTPAMMA JUCIHUATIJIMHBI (MOIYJIST)

«MAMMyHoOI0THSDY

HalNpaBJieHHe MOAT0TOBKH
06.03.01 Buosorus

npoguab NOArOTOBKH
buonorns

YPOBeHb BbICIIEr0 00Pa30BaHUA
bakanaspuar

¢dopma oOyuenus: Oo4Has



1. OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI (MOIYJIA)

OueHka

YPOBH:

Y4eOHBIX  JTOCTHIKEHUI

oOydJarmuxcst 1o

NUCHUIIINHE

(Monymto)

OCYIIECTBIISIETCS B BUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMTPOMEKYTOUYHOM aTTecTaI|H.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH 10 AUCHUILJIMHE (MOAYJII0) ocyllecTBJsAeTCS B popmax:

1. Ompoc
2. Tect

IIpomeskyTOUHAs aTTecTALMS 1O AMCHUIJIMHE (MOYJ/II0) ocyliecTBIsieTcs: B popmax:

1. 3auer

2. COOTHOHIEHI/IEMHOKA?.ATEJIEI‘/'I U KPUTEPUEB OIIEHUBAHUA KOMIIETEHIIAN
CO IKAJION OHEHUBAHUA U YPOBHEM UX CPOPMUPOBAHHOCTHU

(1)H3I/IOJ'IOFI/I‘~I€CKI/IMI/I
MCTOJaMH aHaJIn3a U
OKCIICPUMEHTAJIbHBIMU

METOZIaMU aHaJIu3a U SKCIICPUMCHTAJIbHBIMU METOJaMH
HCCIICI0OBaHUA IMPOLECCOB MMMYHOI'CHE3A

[Inanupyemsie Kpurepuu onenuBaHus pe3y/bTaToB 00y4eHHs Ikaja oneHnBaHUs Yposenb
pe3yabTaThl 00y4eHus: c(hopMUpPOBAHHOI
Mo JMCHUIINHE KOMIIeTeHU U
OIIK-8
3HATB: COBPCMCHHYIO I'myOokue 3HaHUS O COBpEMEHHOU (pyHKIIMOHAIBHOM OTanyHO Bricokuit
(GyHKIHOHATEHY O OpraHu3aluy KMMYHHOH CHCTEMBbI MIEKOIIUTAIOIIUX,
OpraHU3aLHI0 HMMYHHOI 3aKOHaX KOHTPOJISL U PETyJISLMU 3allUTHBIX
CHCTEMEI MEXaHU3MOB
MICKOTMTAIOMIHX, 3AKOHET He cymecTBeHHbBIE OMMOKY B IPECTaBICHUH O Xoporo TIOBBIIICHHbIH
OHTPOJIA | PETy AL COBPEMEHHOH (hYHKIMOHATIEHON OpraHn3alnu
JAMATHEIX MEXAHHIMOB UMMYHHOH CHCTEMbI MIEKOIUTAIOLIHX, 3aKOHAX
KOHTPOJIS ¥ PETYJISILIUY 3aLIUTHBIX MEXaHU3MOB
@parMeHTapHbIE NPEACTABICHUS O COBPEMEHHON V I0BIETBOPUTEITBHO IToporo.srit
(YHKIMOHAIBHON OpraHU3aI[My HMMYHHOH CHCTEMBI
MJICKOIIUTAIOMINX, 3aKOHAX KOHTPOJISI ¥ PETYIISINI
3aLIUTHBIX MEXaHU3MOB
OtcyTcTBHE 3HAHUI O COBPEMEHHON (PyHKIIMOHAIBHOM Heyn0BIeTBOPHTETEHO He chopmuposan
OpraHu3alyy KMMYHHOH CHCTEMBI MIEKOIMHUTAIOIIUX,
3aKOHaX KOHTPOJISI U PETyJISALMHU 3alUTHBIX
MEXaHU3MOB
YMeTh: aHaIu3UpOBaTh U YMeeT aHann3UpOBaTh U CHCTEMATH3HPOBATH OTIHYHO BBICOKHIA
CHCTECMATU3NPOBATH COBPEMEHHBIE NIPECTABICHHS O Pa3BUTUU UMMYHHOTO
COBpPEMEHHBIE OTBETA
NpEICTAaBIEHUS O
Pa3BUTHH UMMYHHOTO % "
oTBeTA MeeT aHaIU3UPOBaTh M CUCTEMAaTU3UPOBATh Xoporro TOBEIICHHbIH
COBpEMEHHBIE TPEJICTABICHHS O Pa3BUTHH IMMYHHOTO
OTBETA C HE CYIIECTBEHHBIMH OIMINOKAMH
YMeeT 9aCTHYHO aHATH3UPOBATh M CHCTEMATH3UPOBATh Y I0BIICTBOPUTENBHO TToporoBbiii
COBpPEMEHHBIE IIPEACTaBICHHS O Pa3BUTHH UIMMYHHOTO
oTBETa
He ymeeT aHanu3upoBaTh U CUCTEMATU3UPOBATh HeynoBneTBOPHTEIBHO He copmmpoBan
COBpEMEHHBIE TPEJICTABICHHS O Pa3BUTHH HMMYHHOTO
oTBeTa
BrageTs: OCHOBHBIMH INonHoE OBNa/IeHNE OCHOBHBIMU (DH3HOJIOTHIECKUMH OTIHYHO BBICOKHIA




METO/IaMU UCCIICIOBaHUS Bnanenre 0cHOBHBIMHU (DPU3HOIOTMICCKUME METOAAMH Xoporo TIOBEIIICHHbIH
MIPOLECCOB UMMYHOI'CHE3a aHaJn3a ¥ 9KCIIEpUMEHTAJIbHBIMUA METOJaMU
HCCJIEOBAHNUS IPOLIECCOB UMMYHOI€HE3a
®dparmeHTapHOE BiIaJIcHHE OCHOBHBIMU V JI0BIICTBOPHTEITBHO IoporoBbrit
(DU3HOTOTUICCKUME METO/IAMH aHAJIH3a U
9KCIIEPUMEHTAJIbHBIMUA METOJAMH UCCIIE0OBAHUS
MIPOLIECCOB UIMMYHOT'€HE3a
[losnHOE OTCYTCTBHE HABBIKOB BIIaICHUSI OCHOBHBIMHU HeyIoBIETBOPHTETEHO He copmuposan
(hU3HOTOTUICCKUME METOIAaMH aHAJH3a U
9KCIIEPUMEHTAIbHBIMUA METOJJaMH UCCIIEOBAHUS
MIPOLIECCOB UIMMYHOT'€HE3a
K-2
3HAaTh: 0 HOBBIX METOAX I'myGokue 3HaHUS 0 HOBBIX METOAAX MOJIEKYJISPHO- OTau4HO Bricokmit
MOJIEKYJISIPHO- TeHETHYCCKHUX HCCIICIOBAaHUN OICHKH COCTOSHHS
TEHETHYCCKUX HMMYHHOH CHUCTEM
HCCIIEIOBAaHUN OICHKHU
COCTOSTHHSI UIMMYHHOM
CHCTEM
He cymecTBeHHbIE OIIMOKY B IPEACTABICHHN O HOBBIX Xoporo TTOBBIIICHHBIH
METO0/1aX MOJIEKYJIAPHO-TE€HETHUECKUX UCCIIeIOBaHUN
OILICHKH COCTOSIHUSI HIMMYHHOH CHCTEM
®parmeHTapHbIE MPEACTABICHUS O HOBBIX METO/IaX V IOBIIETBOPHTENBHO IoporoBbrit
MOJIEKYJIAPHO-TEHETUYECKUX HUCCIIeIOBAHUM OLIEHKH
COCTOSIHUSI UMMYHHOM CHCTEM
OTcyTcTBUE 3HAHUH O HOBBIX METO/IaX MOJIEKYJIIPHO- HeynoBleTBOPHTEIBHO He copmmpoBan
TeHETHYECKHUX UCCIIEIOBAaHUN OIEHKH COCTOSHHS
HMMYHHOM CUCTEM
YMeTh: NpUMeHSATh ‘YMeeT NpuMeHsATh NPUMEHSATh MOJIEKYJISIPHO- OTIHYHO BhICOKHiH
MOJICKYJISIPHO- TEHETUYECKHE METObI OLIEHKU COCTOSHUS UMMYHHOMI
TEHETHYECKHE METOIBI CHCTEMbI
OIIEHKH COCTOSIHHS
UMMYHHOH CHCTEMBI
YMeeT NpUMeHsTh MOJIEKYJIIPHO-TEHETHUECKUE Xoporo TIOBEIIICHHbIH

MCTOAbI OLICHKH COCTOSHUSA HMMyHHOﬁ CHUCTEMBI C HC
CYLIECTBEHHBIMU omroKamMu




VYMeeT 4aCTU4YHO IPUMEHATH MOJIEKYJISIPHO- Y LOBJICTBOPUTEIIBHO ToporoB.biii
FEHETHYECKUE METO/bI OLEHKH COCTOSHHSA HUMMYHHOM

CHUCTEMbI

He ymeer npUMeHATh MOJEKYIISIPHO-TEHETHIECKUE Heynosnersoputensto | He chopmuposan
METO/IbI OLIEHKH COCTOSHHUSI MIMMYHHOH CHCTEMBI

Brnanets: IlonHoe oBasieHNE SKCIIEPIMEHTAIBHBIMH METOAAMH OTIHYHO Bricoxuii
9KCIEPUMEHTATbHBIMU uccne10Banus GPyHKIHMOHAIBHOTO COCTOSAHHS
METO/IaMH HCCIIE0BaHUs UMMYHHOH CHCTEMBI
(byHKIMOHANTBHOTO
COCTOSTHUSI IMMYHHOM
CHCTEMBI
Brnanenue skcriepuMeHTaNbHBIMU METOIaMU Xopowo [OBbIMIECHHELH

HCCIe0BaHus (PYHKINOHATIBHOTO COCTOSHUS
MMMYHHOM CUCTEMBI

®parmeHTapHOE BIIaICHAE SKCTICPUMEHTAILHBIMI Y IOBIICTBOPUTEIBHO TIoporoBsiit
METOJaMH HCCIIE0BaHUS (PYHKIIMOHAIEHOTO
COCTOSIHUSI UMMYHHOH CHCTEMBI

IlonHoE OTCYTCTBYE HABBIKOB BIIa/ICHUS HeymosnerBoputensto | He chopmupoBan
9KCHEPUMEHTAIbHBIMU METOIAMH HCCIIEA0BaHUS

(YHKIMOHATBHOTO COCTOSHUS HMMYHHOH CHCTEMBI

3. TEKYIMI KOHTPOJIb 1 MPOMEKYTOYHASI ATTECTALIMSI OBYYAIOLIMXCSI IO
JUCHUILIMHE (MOJYJIIO)

Texymmii KOHTPOJIb YCNIEBAEMOCTH 00y4AIOIIUXCSH:

° H a a D a
Ne auMeHOBaHMe pa3es 0opMa TeKyIIero Ouenounbie cpenctsa WK
n/n JUCHMILVIMHBI (MOAYJIs1) KOHTPOJIsI
1. Ompoc 1. BaHK BOIIPOCOB K OIPOCY OIIK-8
1. 151 >
MMYHOJIOTHA 2. Tect 2. BaHK TeCTOBBIX 3alaHUN TIK-2

IIpomexyTouHast aTTeCTALMA:
Crnioco6 npoBeieHrs MPOMEKYTOYHON aTTECTAIIUN:

Ounas hopma 00yUEHHUS:
- 3a4€T MPOBOIUTCS B 4 cemecTpe 2 Kypca,




[TepeueHb BHUIOB OILIEGHOYHBIX CPEJCTB, HCIOJIB3YEMBIX JUIS MPOMEKYTOYHOH aTTECTAIlMH I10
JUCLUIIIUHE (MOJIYJIIO):

1. bank BOnpocoB K 3a4eTy

4. OIEHOYHBIE MATEPHAJBI JJISI MTPOBEJAEHUSA TEKYIIETO KOHTPOJIS 1
MPOMEKYTOYHOI ATTECTALIMY OBYYAIOIUXCS MO JUCHUTIIMHE (MOJLY.JIIO)

OueHovHbIe MAaTEePHAJIBI JIS1 TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH
- KOMIUTEKT BOIIPOCOB IS Onpoca 1o auciumuinie — 56 wrr. ([punoxenwue 1);
- KOMIUIEKT TECTOBBIX 3aaHuii o auctuiuinie — 48 mr. (IIpunoxenue 2).

OueHOYHBIE MATEPHAJIBI 1JISl IPOMEKYTOYHOM ATTEeCTALMN:
- KOMITJIEKT BOMPOCOB K 3a4ueTy 1o auctuiuiiae — 35 mt. ([Ipunoxkenue 3);



ITpunoxxenue 1

KommuiekT Bonpocos AJist onpoca 1no JMciuImInge (MoayJaro)

[TepeueHb KOHTPOJILHBIX BOMPOCOB Jijist otieHKU kommereHnuu (OITK-8, TTK-2):
. Uctopus pa3BUTHS UMMYHOJIOTHUU.
. CTpyKTypHas OpraHuzaius CUCTeMbl UMMYHHUTETa, OCOOEHHOCTH CTPOSHUS U (PYHKIIMHA.
. CtBONOBBIE KIIETKH. OTE€YECTBEHHBIE IPUOPUTETHI.
. T-cucrema nmuM@oOUUTOB, CyONOMYISIIUOHHAS OpraHU3aIUsl.
. B-cucrema num¢onuToB, CyononyIsiuoOHHAs OPraHU3aIHsL.
. EcTecTBeHHbIE KIIETKU-KUJUIEPBI U UX PA3HOBUIHOCTH.
. Cucrema MOHOHYKJIEapHBIX (haroruToB. Poib BO BpOXKACHHOM U alalTHBHOM HMMYHHTETE.
PeuentopHelii anmapaT KIETOK CHUCTEMbl UMMyHUTeTa. CUTHAJIBHBIE IIyTH IPU AKTUBALMH,
TOPMOXEHHUHU (PYHKIUHN U allONTO3€ KIETOK CUCTEMbl UIMMYHHUTETA.
9. AmonTo3 KJIETOK CUCTEMbl UMMYHHUTETA. 3HAU€HHE amonTo3a Ui Pa3BUTUS U (PYHKIMOHUPOBAHUS
CUCTEMbl UMMYHHUTETA.
10. BsaumojeicTBUE KJIETOK HUMMYHHOM cHcTeMbl. L[UTOKMHBI, MX XapakTepUCTHKa WU pPOJb B
MEXKJIETOYHBIX B3aUMOJICHCTBUSAX.
11. Cucrema komIuieMeHTa. Poib BO BpOKIEHHOM U aIallTUBHOM UMMYHHUTETE.
12. Awnturensl. JuddepeHurpoBounsie KiacTeppl W OCHOBHbIe CD-aHTHUTreHBl. AHTHTCHHOCTh H
MMMYHOT€HHOCTh. MeTO/1bl OIpeieJIeHHs] aHTUTEHOB B OMOJIOTUYECKHUX KHUIKOCTSX.
13. AntuTena. MeTo/p! onpeiesieHUs] aHTUTEN B OMOJIOTHYECKUX KUIKOCTSX.
14. Hurtoxkunsl. PerynsaropHas u a3¢dekTopHasi poiib BO BpOXKJIEHHOM U aJallTUBHOM UMMYHHUTETE.
15. I'naBHBII KOMIUIEKC THCTOCOBMECHUMOCTH.
16. T'unepyyBCTBUTENHHOCTb HEMEIJICHHOTO U 3aMEUICHHOTO THUIOB. MojaenupoBaHue peaxiuil
TUIEPYYBCTBUTEIBHOCTHU, IPUMEPHI UX KIIMHUYECKUX ITPOSIBICHUI.
17. BpoxaeHHbIII UMMYHHUTET. 3HaUYE€HUE BPOKICHHOIO MMMYHHUTETa B IMOJAJIEPKaHUU TE€HETHYECKOTO
roMeocTasa.
18. ApanTuBHBIA WMMyHHTET. POIlb amanTHBHOTO WMMYHHUTETAa B TIOJJCPKAaHHUH TEHETHYECKOTO
roMeocTasa.
19. TpancmnaHTaMOHHBIH IMMYHHUTET. IMMYyHOJIOTHYECKHE 3aKOHBI TPAHCITAHTAIIHIA.
20. HmmyHONOrHuyecKass TOJEPAaHTHOCTb. VIMMyHoJIOTMYeCKas M JIEKapCTBEHHO-MHAYIIMPOBAHHAsS
TOJIEPAHTHOCTbH. Poib TosiepaHTHOCTH B UMMYyHUTETe. UMMYyHOOHMOTEXHOIOTUSI.
21. Bocniasienue — nepBasi IMHUSA 3alUThl OPraHu3Ma.
22. MonexysipHbIe OCHOBBI PacTiO3HABAaHUS AHTUTEHOB (DaroruTamu.
23. Cucrema komIieMeHTa. Poib KOMIIOHEHTOB CUCTEMBI BO BPOXKAEHHOM M aJaITUBHOM HMMYHHTETE.
24. I'maBHBIA KOMIUIEKC THCTOCOBMECTUMOCTH, €T0 3HaUYE€HHE U OMOJIOTUYECKHe (PyHKITUU.
25. UmmyHHas cuctemMa MOYETOJIOBbIX ITyTeH KUBOTHBIX.
26. UMMyHHas1 cuctemMa KOXH.
27. UmMyHHas cucTema ey JOUYHO-KUILIEYHOIO TPAKTA JKUBOTHBIX.
28. IMMyHHas cHCTEMa JIBIXaTeIbHBIX TyTeH.
29. UmmyHHas cuctema U cTpecc.
30. ®U3MOIOTHYECKUE 3aIUTHBIE CUCTEMbI OpPraHU3Ma KUBOTHBIX.
11. HuTokuHbl, uX (yHKIMOHAIBFHOE 3HAYEHUE BO BPOXKJIEHHOM U CHeNU()UIECKOM UIMMYHHTETE.
22. 3HavyeHMe KIETOK NaMsATH IPU IMMYHHOM OTBETE U IIOCJIE €T0 3aBEPLICHUS.
33. Pousb ¢aronurapHoii cucteMbl opranusma B GOpMUPOBAHUKA UMMYHHOT'O OTBETA.
34. TpancmianTanys. IMMyHOJIOrHYE€CKHE 3aKOHBI TPAHCIUIAHTAIUH.
35. 3HaueHne ryMOpaibHbIX (PAKTOPOB €CTECTBEHHOM PE3UCTEHTHOCTH.
36. Kuerounsle ¢akTopel Bpoxa¢HHOro uMMmyHHTETa.317. CTpyKTypa mnepudepruydeckoro oTaena
MMMYHHOH CUCTEMBI.
38. PaznoBuaHOCTH TUM(OIUTOB, MOJIEKYJIIPHBIE OCHOBBI pacliO3HaBAaHUSI AHTUTEHOB JTUM(OIIUTAMHU.
39. CTBOI0OBBIE KIETKH, UX MCIIOIL30BAHIE B OMOIOTHYECKUX U JI€UEOHBIX LEIIX
CpeIH )KUBOTHBIX.

ONOUTAWN R



40. PazButue ummyHosoruu B Poccun.

41. 3navyeHue arnonTo3a /s pa3BUTHS U (PYHKITMOHUPOBAHHSI HMMYHHOU CHUCTEMBI.

42. HmmyHonoruueckass ToJepaHTHOCTb.423. CuHApPOM TPUOOPETEHHOrO UMMYyHOIEPUIHUTA Y
YKUBOTHBIX.

43. 3aKOHBI IEPENUBAHNS KPOBU Y KUBOTHBIX.

44 T1aToreHpacro3Harolye peuenTopbl BPOXKIACHHOI0 UMMYyHHTeTa. VX Kiaccudukanusi.
45.CurHanbHbIe perenTopbl BPOKIACHHOTO UMMYHHTETA, UX (YHKITHH.

46.OHI0IMTO3HBIE PELIENITOPHI BPOKACHHOTO UMMYHHUTETA, UX (PYHKIIHH.

47 .PacTBOpUMEIE pEIIENTOPBI BPOKIACHHOTO UMMYHHTETA, NX (YHKITUH.

48. TpurrepHas pojb BpokJIeHHOTO MMMyHHUTeTa. HobeneBckas mpemus B obsactd uMMmyHostoruu 201 1r
49.1IpuHIUIIBI UMMYHOJIOTHYECKOTO PACTIO3HABAHUS.

50.0tnuuurtensHble 0cobeHHOCTH T-3aBucuMoro u T-He3aBHCUMOrO UMMYHHOT'O OTBETA.
51.CpaBHuTernbHast XapaKTEPUCTUKA MIEPBUYHBIX U BTOPUYHBIX OPIraHOB UMMYHHOUM CHCTEMBI.

52. DddexropHbie PYHKITUU aHTUTET

53. T'ubpuaoMHasi TEXHOJIOTHUS TOJTYYEeHUSI MOHOKJIOHAJIBHBIX aHTUTEIL.

54 HanoanTurena, CTpoeHuUE, MOJTYUYCHUE U TPUMEHEHHUE.

55.IIpuHuunel peryssiiii IMMYHHUTETA.

56.ITpoTeKTUBHBIE MEXAHU3MBI JIOKAIBHOIO UMMYHHTETA.

Kpurepun oueHuBanusi yueOHbIX JeiicTBUA 00yYAOIIUXCS NP NPOBEJAEHUH OIPOCca

OrMmerka Kpurtepun oneHnBanus

OtinyHO 00y4aroImuics YeTKO BBIPAYKAET CBOIO TOUKY 3pPEHMSI 110 PACCMaTPUBAEMbIM
BOIIPOCAM, IPUBOJSI COOTBETCTBYIOIIME IPUMEPHI

XOpOH_IO 06yqa}om1/n7lc;1 JOITYCKACT OTACIbHBIC IIOIPECITHOCTH B OTBETE.

Y,[[OBJ'ICTBOpI/ITCJ'ILHO 06yanMHﬁCH 06Hapy>1<HBaeT HpO6CJIBI B 3HAaHHUAX OCHOBHOTI'O y‘-IC6HOFO )51
HOPMAaTUBHOI'O MaTcpuaja.

HEYJOBJIETBOPUTEIBHO oOyyaromuiics OOHApYKMBAeT CYIIECTBEHHbIE TPOOENIbl B  3HAHUSAX
OCHOBHBIX TOJIOKEHUW TUCIUTUINHBI, HEYMEHHUE C TIOMOIIBIO TTPETO01aBaTelIs
MOJIYIUTh IPABMIIFHOE PEIICHUE KOHKPETHOM MPAaKTUIECKOM 3a1a4u.




[Tpunoxenue 2

KoMIuieKT TecTOBBIX 32/1aHUI N0 IUCHUILTHHE (MOAYJII0)

TecToBble 3ananus uia oueHky komnerenmuu (OITK-8, TTIK-2):

IIpumep 1.

3ananme Nel (BbiOepuTe OAMH BapUaHT OTBETA)

HNMMYHHTET — 3TO croco® 3allIMThI OpraHru3Ma OT...

1 )MUKpPOOPTraHHU3MOB;

2)UBBIX TeJl U BEIIECTB, HECYILIIUX Ha ce0e
IIPU3HAKU T€HETUYECKH YyKI0U
uHbopMaluy;

3)UHOPOHBIX TEII;

4) BemieCcTB, MOBTOPHO MO AIOIINX B
OpraHu3M.

3ananune Ne2 (BpiOepuTE OJIUH BapUaHT OTBETA)

T-J'II/IMdJOIII/ITBI OPpOUCXOAUT M3:

1) yHUIIOTEHTHOT O IIpeIIecTBEHHUKa T-
AUM@OoIMTa KOCTHOTO MO3Ta C
HOCJIETYIOIUM CO3PEBAHUEM B TUMYCE;

2) yHUIIOTEHTHOTO TIpe IIecTBeHHUKa T-
nuMdoInTa, 3aCETAIONIETO TUMYC B
AHTEHATaJILHOM IMEePHO/IE;

3) u3 nuMdouUTOB TUMPHI;

4) 13 KIIETOK CENIE3EeHKHU.

3ananue Ne3 (BeiOepuTe OAMH BapUaHT OTBETA)

Ha nmmyHoreHHOCTh Al” BIMSICT BCS COBOKYITHOCTh CBOMCTB:

1) 4y’epoaHOCTh U pa3Mep MOJIEKYJ;

2) XMMHUYECKUN COCTaB, MOJIEKYJIsIpHAs
Macca 1 pa3Mep MOJIEKYJ

3) KOJINYCCTBO OIINTOIIOB,

4) 4y>KepoJHOCTh, XUMUYECKUN COCTaB



IIpumep 2.

Tema 1.1 IIpeamer u 6a3ucHBIC MOHATHS UMMYHOJIOTHUH
I: T31

S: Knetku cucteMbl IMMyHHTETa 00JIa1al0T CBOMCTBAMHU

: MUTpaLluu
. PELUPKYIISLUH

: XOMMHTIa

: IPOYKIIUU LIUTOKUHOB

: BCEMH II€PEUNCICHHBIMU

+ o4+t

1: T32
S: AHTUrEeHBI OBIBAIOT

: KOPILYCKYJISIPHBIMU
: paCTBOPUMBIMU

: TUMYC3aBUCUMBIMU

: TUMYCHE3aBUCUMBIMU

: TPaHCIUIAHTALlMOHHBIMU
: BUPYCHBIMU

: GaKTepuabHBIMU

+ 4+ttt

I: T33
S: UMMyHOMOAYISTOPBI

: CTUMYJIMPYIOT PE€aKI[Ui UMMYHUTETA

: IOJABIIAIOT PEaKLIMY UMMYHHUTETA

. PEryJIMpYIOT peaKuu UMMYHHUTETA

: BbIpabaThIBalO aHTUTETA

. CEKPETUPYIOT HIUTOKHHBI

- : 00pa3yIOT aHTUTEHPACIIO3HAIOIINE PELIETITOPHI

e s

1: T34

S: AHTUrEHBI OBIBAIOT

- . TOJIBKO PK30TM€HHBIMU
- : TOJBKO 3HIOTr€HHBIMU

- : TOJIBKO aJlJICpreHaMun
+: 3K30r€HHBIMU, 3HJIOT€HHBIMUA U aJjJiepreHamMu

I: T35
S: Cnenmduyeckyto UMMYHOJOTHUECKYIO (DYHKITUIO BHITIOTHSET

-1 BECb OPTraHu3M



+:TUM(OIUTH KPOBHU U KOCTHOT'O MO3Ta
-:IUM(OUTHBIE OPTaHbl K CUCTEMa KOMITJICMEHTA
+:muMpoTHYecKas cucteMma

- JICMKOIUTHI U Makpodaru

IMpumep Ne3
Bonpoc OtBer
1. B Xo1€ MMMYHHOT'O OTBETa OCYIIECTBIISIETCS KOOMEPALUs MEXKY: 1)a
a. Makpocgaramu, T- u B-nmumdounuramu; 2) B
6. Makpodaramu u B-mumponuramuy; 3)6
B. Makpodaramu u T-mumdounramu; 4) a, 0
r. T-nrumdouuramu, B-numdoruramu u nia3zMaTU4eCKUMH KJICTKAMHU. 5a,r
2. OyHKIMOHANIbHASI AKTUBHOCTH B-nmuMdonuToB onennBaercs: 1)a, 06,8, T
a. ITo comeprkanuto B KpoBH Ig pa3sHbIX KJIacCOB U CyOKIIacCOB; 2) a
6. Ilo mpommdepatuBHOMY OTBETY MpU 00pabOTKE KIETOK MUTOT€HOM JIAKOHOCA; 3)6
B. ITo cnocoOHOCTH TU3UPOBATh YYKEPOIHBIE KIETKHU; 4) a, 6
r. ITo cmoco6HOCTH (paronuTHpOBaTh TPAHYJIBl 3MMO3aHa. 5)a,B
3. lns ompeneneHus B KPOBH coAepkaHus B-TuMdOIUTOB HCIIONIB3YIOT: 1)a, 6,8
a. Peakmuu arrmotunanuu mumdonutoB antu-MHC-chIBOpOTKOM 2) 0,8, 11
6. Peakimy MMMYHOTFOMUHUCIICHIIMH KJIETOK C TOMOIIBI0 MMMYHHOM CHIBOPOTKHU 3)B, 11
npoTuB Ig 4) Bce
B. Peakmuu po3eTko00pa3oBaHus ¢ I)pUTpoLMTaMu Oapana 5) 0,8
r. Peakiiuu MMMYHOJFOMUHUCHEHIIUH C IOMOIIBI0 MOHOKJIOHAJIBHBIX aHTUTEN MPOTUB
CD19, CD20 unu CD21
4. [Ina3mMaTuveckue KJIETKH OTInYaeT oT B-mumdornuTos: 1) Bce
a. bosb110# pasmep KIETKU ¢ XOpOILIO Pa3BUTHIM UTOIIIA3MaTUYECKUM 2)a, 0,1, 1
pEeTUKYyIIyMOM, anmapatom [ ombmku 3)a,B, T
0. bonpmioe xonmmuecTBo mlg 4) 6,8, T
B. bonbioe konuuectBo Ig B iuToIIazme KieTku 5)a, 0,8
r. CnocoOHOCTh IpY BO3JEHCTBUM LIUTOKMHOB NEepeKIoyaTh cuuTe3 [gM Ha Ig
Jpyroro Kjacca
1. CocoGHOCTh B3aMMOACHWCTBOBATH C IPYTUMH KJIETKAMU HMMYHHOM CHCTEMBI
5. OCHOBHBIMU CBOMCTBAaMH 3PeIIbIX B-ITMMQOIUTOB SBISIFOTCS: 1)a, 06,8, T
a. CrmiocoOHOCTh pacno3HaBaTh aHTUTEH Yepe3 MeMOpaHHbIe IMMYHOTIIOOY IHHBI (mlg) | 2) 0, T, 1
0. B3aumozeiicTBre ¢ APYruMH KIMMYHOKOMIIETCHTHBIME KJIeTKaMu yepe3 DR-6enku | 3) a, 0, 11
B. C1ocoOHOCTH CBSI3BIBATHCS ¢ COOCTBEHHBIMU HaTUBHBIMHU g uepes Fc-penentopsl 4) Bce
r. CunTes Ig pa3HbIX KJ1accoB 5)a,0,T
1. CiocoGHOCTH y3HaBaTh cBoe "pabodee mecTo" (XxoMuHT) ocpeacrsom Mel-14
perenTopa
6. OCHOBHBIE ITUTOKHMHBI - PETYJIATOPHI TyMOPAJIbHOIO UMMYHHOTO OTBETA! 1)a, 0,B,T
a. arepneiikun-4 2)a, 0,1, 1
0. UHTeprneiikuH-5 3)0,
B. ®akTOp HEKPO3a OMYXOJIH 4) a, 0, 1
r. Uarepneiikun-10 5)B,T, I
1. Matepneikun-13
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7. OCHOBHBIE IIUTOKUHBI - PETYIATOPHI KPOBETBOPEHUSI: 1)a, 0,8, T
a. DPUTPOTIOITHH 2) a,B

0. UnTepneiikun-1 3)0,

B. nTepneiikun-2 4) a, 0,B, 1
r. UuTepreiikun-9 5)a, e,
1. DakTop, CTUMYJIHPYIONIUI 00pa30BaHUs KOJIOHUH IPaHyJIONUTOB U MOHOIIUTOB xK

e. nrepneiikun-5

K. MaTepneriknn-11

8. Kakue HUTOKMHBI HENOCPEACTBEHHO YUaCTBYIOT B perysiiuu cunrtesa IgE? 1)a, n,e

a. Uuarepneiikun-10 2) 0,1, ¢
0. Nurepnelikun-4 3)a,B, T

B. HTepneiikun-2 4)a,0,B
r. lamma-unrepdepon 5 0,r,1
1. Tparnchopmupyronuii pocToBoi hakTop

e. Murepneiiknn-13

IIpumep Ned.

I. [Ins onpenenenus B KpoBU cojiepkanus T-1MM(OIMTOB HUCIIONB3YIOT PEaKIiu:
a) IMMYHOJIOMUHHCLIEHIUS KJIETOK, 00pa00TaHHBIX UMMYHHBIMHU CHIBOPOTKaMu NnpotuB H-ueneii Ig

0) IMMyHOTIOMUHUCIICHIIHS KJIETOK, 00pa00TaHHBIX MOHOKJIOHAJIbHBIMH aHTUTEIaMU TPOTUB CD2 1
CD3 a"aTureHos

B) PO3CTK006pa30BaHI/IC C SpUTpOIUTAMH 6]:11(2[, O6pa6OTaHHBIMI/I AHTUTCIIaM1 U KOMIIJICMCHTOM

T) A,Z[F €31 KJICTOK K INTACTHUKY WJIN CTCKITY

OTBET

1) a, 6.

2) 0, B.
3)a,r.
4)a,0,B,T.
5) B, T.

6) 6

Il. ®yHkimonanpHas aKTUBHOCTD T-ITMM(OIIUTOB OIIEHUBAETCSI 110 CIIOCOOHOCTH:
a) JIuzupoBath uykepoHbIe OETKH
0) IIponmudepuposats nocie oopadoTku kietok OI'A
B) [Iponudepuposats nocie 06pabOTKM KOHKaBaIMHOM A
r) [Ipomudepuposarts nmocie o6padboTku MuToreHom JiakoHoca (Pokeweed-muroren)

1) CekpeTupoBaTh IIUTOKUHBI

OTBET
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1) 0,8, 1, 1.
2)a,0,r, 1.
3)a, 0,B,T.
4) a,r, 1.
5) a, 0.

6) 0, B, .

1. dyHkunoHanbHast aKTUBHOCTHh B-ITMMQOIIMTOB OlIeHUBAETCS:
a) ITo comeprkanuio B KpOBM Ig pa3HBIX KIIACCOB M CyOKIJIaCCOB
6) [1o nponudepatuBHOMY OTBETY IPU 00pabOTKE KIETOK MUTOTEHOM JaKOHOCA
B) Io crmocoGHOCTH TM3UPOBATH Uy KEPOIHBIC KIICTKH
r) [To cmocoOHOCTH (haroUTUPOBATH TPaHyIIbI 3UMO3aHA
OTBET

1) a, 0,8,T.

2) a.

3) 6.

4) a, 6.
5) a, B.

IV. Peakiuu runepuyBcTBUTENIbHOCTH HeMeieHHoro tuma (ITHT) ocymiecTBisroTes Ti1aBHBIM
00pa3oM 3a cuer:

a) T-mamdoruToB
0) IgM
B) 1IgG4
r) IgE
OTBET

1)r.

2) a, 0,B,T.

3) B, T.

4) 6, r.
5) 0, B.

V. Hampasnienue Ha omnpeeneHne o0uiero coaepxanus [g B CHIBOPOTKE KPOBU BBIJACTCS:
a) [Ipu mogo3peHnn Ha IEPBUYHBIA UMMYHOIEPHUIIAT
6) Ilpu mogo3peHny Ha BTOPUYHBIH HMMYHOAS(DUITUT

B) Jl71s moATBEpKACHMS TMArHO3a KaKoro-mu00 NHPEKINOHHOTO 3a00IeBaHuUs
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r) [Ipy HEOOXOAUMOCTH TaTbHEHUIIIEr0 TOATBEPKACHUS CIen(PHIECKOro MMMYHHOTO OTBETa
metogamu UDA u PUA

OTBET

1) a, 6.
2) a, 0, B.
3)0,B,T.
4) a, 0,T.
5) 0, B.

Kpurepun onenuBannus y4eOHbIX AelCTBHI 00y4aIOIMXCS NPH NPOBEACHUH TeCTUPOBAHUSA

PesynbraT TecTHpOBaHUS OLEHUBAETCS 110 MPOLIEHTHOH IIKaIe OICHKH.
Kaxnomy oOyuwaromemycs npeajsaraeTcsi KOMIUIEKT TECTOBBIX 3aJaHUM, KOJIMYECTBO KOTOPBIX
npupaBHuBaercs k 100%:

OtmeTKa Kpurepuu oneHnBanust

OTJIMYHO Goubie 85% MpaBUIBEHBIX OTBETOB
XOpOIIO 66-85% mpaBMIIBHEIX OTBETOB
YIOBJIETBOPUTEIBHO 51-65% mpaBUIBHBIX OTBETOB
HEYAOBJIETBOPUTEIBHO MeHble 50% npaBUIIBLHBIX OTBETOB
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[Tpunoxenne 3

KommuiekT BOnpocoB K 3a4eTy 0 AUCHHUILINHE (MOAYJIIO)

Bormpockr k 3auery jist onenkn komnerenimu (OITK-8, [TK-2):
HcTopus pa3BUTHS UMMYHOJIOTHH. Teopun IMMyHHTETA.
AHTHUreHbI U aHTUTENA — OOLI1E OHATHS.
CrBOJIOBas KIIETKA U €€ (PYHKIIUH.
CTpyKTypa UMMYHHOU CHUCTEMBI.
OpraHbl IMMYHHOM CUCTEMBI.
KiteTkn ”MMYHHOH CUCTEMBI.
T-nmumdonoa3 u cTpyKTypa aHTUT€HPACTIO3HAIOMUX penenTopoB T-muMdonuTos.
B-nmumM@onoss u cTpykTypa aHTUT€HPaCHO3HAOMUX PeLenTopoB B-numdpounTos.
Buonornveckrue MexaHH3Mbl PE3UCTEHTHOCTU K MH(EKIHSM.
0. AHTUTEHBI, OlIpe/ielIeHne, XUMHYEeCKas IPUPOJia, CBOICTRA.
1. AnTHTENa, MOJIEKYIISIPHOE CTPOCHUE, KJIACCHI, PYHKIIUH.
12. ImmyHOT100YyJIMHBI,
13. MHC — riaBHBIN KOMIUIEKC TUCTOCOBMECTUMOCTH, CTPYKTYypa v (QyHKIIUU.
14. IIuTOKUHEI.
15. ®arouuTos.
16. KommiemeHT.
17. CucreMa ecTeCTBEHHON IIUTOTOKCUYHOCTH.
18. NnTepneiikunabl, UHTEPHEPOHBI, KOJIOHUECTUMYIUPYIOINE (PaKTOPHI.
19. B3aumoseiicTBe MMMYHOKOMIIETEHTHBIX KJIETOK B JIATEHTHBIA M TMPOJYKTHBHBIN OHOJIOrMYECKHE
hyHKIIH.
20. I'eneTnueckuii KOHTPOJIb UMMYHHOTO OTBeTa. [leprnoie ”UMMYHHOTO OTBETA.
21. MexaHu3MBbI paclio3HABaHUS aHTUTCHOB.
22. llpomudepanus u nudpepeHIupoBKa KIETOK IPH UMMYHHOM OTBETE.
23. AkTuBamys TUMQOITUTOB B X0JI¢ HMMYHHOTO OTBETA.
24. DddexTopHblie peakuuu T-KIeTOK (IUTOTOKCHYECKast akTUBHOCTb, I 3T).
25. DddexTopHbIe peaKIny, CBsI3aHHBIE C aHTUTEIAMHU.
26. IMMyHOperynaTopHble cyononyssiiun T-KIeTok.
27. UMMyHOIIOTHYECKAsT TOJICPAHTHOCTb.
28. UmmyHHBIN oTBeT. AddepenTHas ¢a3a uMMyHHOTO oTBeTa. LleHTpanbHas ¢aza UMMYHHOTO Iporecca.
OddexropHas (haza UMMYHHOTO OTBETA.
29. KneTo4HbIif UMMYHUTET, MEXaHU3MBbI (POPMHUPOBAHUS, PYHKIIUH.
30. Perymsinys *UMMyHUTETA.
31. BpoxxaeHHbIe U IPHOOpETeHHbIE (PaKTOPBI PE3UCTEHTHOCTH.
32. Perymnsinust UMMyHUTETA.
33. BpoxaeHHble U IpHOOpeTeHHbIE (PaKTOPBI PE3UCTEHTHOCTH.
34. BakIHBI HOBOTO OKOJIEHUS.
35. 3. JIxennep u JI. [lactep: oT SMOUPUKH K HAYIHOH HJIEE.

Kpurtepun oueHnBanus y4eOHbIX 1eHCTBUIA 00y4alOIMXCH NPH NPOBEICHUH 3a4eTa

RRoOwo~NO R~ E

Otmerka Kpurepuu onennBanus

3a4TEeHO o0ydaronuiicst MoKa3ajl 3HaHUSI OCHOBHBIX MTOJOKEHUH y4eOHOH NUCIUILUIMHEI, YMEHHE PEenIaTh
KOHKPETHBIE IPaKTHYECKHe 3aJa4ut, IPeayCMOTPEHHbIe pabodel mporpaMMoil, OpHEHTHPOBATHCS B
PEKOMEHJIOBaHHOI CIIpaBOYHOM TUTEpaType, yMeeT IPaBUIbHO OLCHUTH [IOJY4YEHHBIC PE3YIbTaThl
pacdeToB WU SKCIIEPUMEHTa

HE 324TCHO IpH 0TBEeTE 00YTAIOIETOCs BBIIBIIINCH CYIIECTBEHHBIE POOETBI B 3HAHUSAX OCHOBHBIX TOJIOKEHHI
y4eOHOH AUCIUIIIMHEI, HEyMEHNE C TIOMOIIBIO MTPETO1aBaTeNsl MOTyYHTh IPAaBHIBHOE PEIICHHE
KOHKPETHOH NPAaKTHYECKON 3aauy U3 YHCIIa MPeyCMOTPEHHBIX pabouel mporpaMMoil yaeOHoit
JCIAIUTIHBL
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[Tpunoxxenue 4

JIUCT BHECEHUS N3MEHEHUM
B PABOYYIO ITPOI'PAMMY JJUCHUIIJIMHBI (MOY JIS)

«I/IMMYHOJ'IOFI/UI»

CrnenuaiabHocth: 06.03.01 buosnorus
dopma o0yueHusi: OUHAS

PaGouas mporpaMMa TUCIMIUTMHBI IEPECMOTPEHA, 00CYXkIeHa U 0100peHa aiis ucnonHeHus B 2023-2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl UMMYHOJIOTHH U OMOTEXHOJIOTHU

[Iporokoin 3acenanus Ne oT«__ » 2023 .
3aBeayromui kapeapoit H.B. I[lumenoB
(Oonicnocmu) (noonucws, dama) (DHUO)
N3menenue Conep:xkaHne U3MeHEHHUsI
MYHKTA
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