IMporpamma auctuiiasl "MonekyaspHast ummyHonorus”; 06.04.01 "Bruonorus”.

MMHHCTEPCTBO HAYKM U BBICIIIEI'O OBPA30OBAHUS POCCUIICKON ®EJIEPALINA
denepanbHOE rOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUpekJeHHe BHICIIET0 00pa30BaHus

"Kazanckuii (ITpuBomkckuil) penepaibHblil yHEBEpCUTET"

WuctutyT hyHIAMEHTATbHON MEIUIIUHBI U OHOJIOTUH

Briciag mkosia 0uosioruu

o
3
=
y
-
¥
£

NOONUCAHO INEKMPOHHO-UUPBPOBOTE NOONUCHIO

IIporpamMmmMa QuCHUILIMHBI
Monexk yJdpHad UMMYHOJIOTHUA

Hanpasnenne monrorosku: 06.04.01 - Bruonorus

HpO(l)I/IJ'I]) IIOATOTOBKMU: BI/IOXI/IMI/IH, MOJICKYJIApHaAd OUOJIOTUs U 6I/IOI/IH§120[2MaTI/IKa

Kpammdukanus BbIITyCKHAKA: MarucTp

dopma 00yUeHus:_OuHOe

SI3bIk OOyUEHUS: PYCCKUIA

T'onx Hauana oOydeHus o odpa3oBaTesbHOM nporpamme: 2024

> o N

I N
41 E

EKTPOHHBH

HBEPCHTET

PHEOEMALIMOHHO AHATKTAHE SR SHCTEMA Ky



IMporpamma auctuiiasl "MonekyaspHast ummyHonorus”; 06.04.01 "Bruonorus”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctuiiasl "MonekyaspHast ummyHonorus”; 06.04.01 "Bruonorus”.

IIporpaMmy AUCHMIUTMHEL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) Her3opora T.A. (kadenpa GnoXxuMum, OUOTEXHOJIOTHH U
apmaxosornu, Llentp Grosiornu u negarormyeckoro oopazosanus), Tatyana.Nevzorova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlK-2 CriocoOeH TBOPYECKH UCIIOJIB30BaTh B MPO(eCCHOHATILHOM AeATeIbHOCTH 3HAHUS

(pyHIAMEHTATbHBIX M IPUKJIAJHBIX Pa3[esIOB AUCIUIUINH (MOAYJIei), OTpeaesIsTIonX
HAIPABJICHHOCTb IIPOrPaMMbl MarucTpaTypHl;

IK-1 ["0TOB MCHOIB30BATH MOTyUEHHbIE OMOJIOTNYECKHE 3HAHNS Y 3HAHWSI CMEKHBIX HayK,
HOPMAaTHBHBIE JOKYMEHTHI 110 OpPraHM3alvy ¥ IPOBEICHNIO0 HAYYHO-HUCCIIEI0BATEbCKHIX 1
(111) TIPOM3BOACTBEHHO-TEXHOJIOTMIECKHX paboT B MpodheCcCHOHAIBHON JEeSITETbHOCTH B
COOTBETCTBHH C MPOpUIIEM IPOrPaMMbl MarucTpaTyphl

OO6yyarnmuiics, OCBOUBIINI JUCHATUTAHY (MOJIYJIb):

HoyokeH 3HATh:

- OCHOBHbBIE 3aKOHOMEPHOCTHU CTPYKTYPHO-(DYHKITMOHATLHOU U TEHOMHOW OpraHU3aIliii UMMYHHOU CUCTEMBI;
- IMMYHHBIN OTBET, PETYJISIIAI0 NIMMYHHOTO OTBETA;

- KJIIOYEBBIC MMOHATUSA UMMYHOJIOTMU: aHTUI'€H, aHTUTEJIO, pEHENTOPDI, HUTOKNHBI, UMMYHOKOMIIETEHTHBIE KJIETKH,
I/IMMyHHI)II;'I OTBET, UMMYHHaA NaTOJIOTUA;

- Ha MOJIEKYJISIPHOM ypOBHE CTpOeHHe U (PYHKIMH aHTHUTEJl, aHTUT'€HOB, XUMHIO KOMIUIEMEHTA, PEIENTOPOB LIMTOKMHOB;
- XUMUYECKHe, OMOXUMHUUYECKHE U MOJIEKY/ISIPHO-OMOIOrMYECKUe OCHOBBI PEaKLii UMMYHHUTETA;
- TEOPETUYECKHE OCHOBBI METOJIOB OLIEHKM MIMMYHHOT'O CTaTyca 1 IMPUHIIMIIBI €70 OLEHKH;

- OCHOBHBIE METOJJOJIOTMYECKHE TTOJXO/bl pa0OThI C Y4eOHOM, HayYHOM, CIIPABOYHOM, OMOJIOTMYECKOH U METULIMHCKON
JIMTEPATYpOH, B TOM 4uciie U B ceTu VIHTepHe.

HoykeH ymeTb:

- OCYILIECTBJISITh TIOUCK, aHAJIM3UPOBATb, OLIEHUBATh U MPUMEHSTH MOJyYeHHbIe 3HAHUSI 3HAHUST MOJIEKYJISIPHON
MMMYHOJIOTUU NPU U3YYEHUU IPYTUX AUCHUILIMH U B TPO(ECCUOHANTBLHON AESITeIbHOCTH;

- aHATM3UPOBATh MEXAaHU3MBI PA3BUTHS U PETYJISAINI0 IMMYHHOTO OTBETA;

- aHAJIM3UPOBATh PE3YJIbTAThl CBOEH AESTeTbHOCTH.

- METOANYECKHE TIOAXOABI TS PEIleH s TPO(ECCHOHATIBHBIX 3a4a4 OMOXMMHUH, MOJIEKYJISIPHOI OHOJIOTHU U
OGuonH(pOPMaTUKU

- METOAWYECKHUE MOAXObI K MPEACTABICHUIO TPOheCCHOHATIBHON MH(POPMAaLMK IMPOKON ayIUTOPUM IJ11 (POPMUPOBAHUSA Y
HaceJIeH!s1 OCHOB Hay4YHO-KPUTUYECKOTO MBIIIIIEHHUS B 00J1aCTH OMOXUMUH, MOJIEKYJISIPHOI OUOJIOrMY 1 OMOMH(OPMATHKH

-HOPMAaTHBHbIE JIOKYMEHTHI [0 OpPraHU3aliy 1 MPOBEICHUIO HAyYHO-MCCIIEJOBATEIBCKUX U (M)
MIPOU3BOJICTBEHHO-TEXHOJIOTUYECKUX paboT B 001acT OMOXUMUH, MOJICKYJISIPHON OHUOJIOTMH U OMOMH(DOPMATUKH

,HOJ'DKCH BJIaJCTh:

- COBPEMEHHBbIMU 3HAHUSAMHU O CTPOCHUU U CBOICTBaX MaKpOMOJICKYJI: paCTBOPUMBIX aHTUTCHOB, AHTUTEJI, HTUTOKMHOB, a
TAKK€E KJIETOYHBIX PEUHEHTOPOB AJII aHTUTEJI, HUTOKUHOB] 06p33paCH03HaIOH.[I/IX PpeuenTopoB, I1IaBHOI'O KOMILJIEKCA
TUCTOCOBMECTUMOCTH,

- HaBBIKAMH [TPUMEHEHMs 3HAHUI MOJIEKY/ISIPHON UMMYHOJIOTUH B IPOheCCHOHATIBHON 1eATEIBHOCTH

- METOIMYECKUMHU TTOJX0JaMHU JUTsl PelIeH s TPOPeCCHOHANBHBIX 32024 OMOXUMUH, MOJICKYJISIPHOW OHOJIOTUH
OuonH(pOPMATUKU

- HaBBIKAMHU MIPEACTABJICHUS TPOheCCHOHATBHON MH(POPMaIMK IUPOKON ayIUTOPUH AJ1s1 (POPMUPOBAHUS Y HACETIeHUs
OCHOB HayYHO-KPUTHUYECKOTO MBIIIUIEHUs] B 001aCTH OMOXUMUU, MOJIEKYJISIPHOW OUOJIOTMU U OMOMH(POPMATUKN

- HABBIKAMHU TIPOBE/ICHUS HAYYHO-HUCCIIEJOBATENbCKUX U (MJIM) TIPOM3BOJCTBEHHO-TEXHOJIOTMUECKIX PaboT B 00J1acTH
OUOXMMHUH, MOJIEKYJISIPHON OMOJIOTMH U GUOMH(OPMATHKH
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IMporpamma auctuiiasl "MonekyaspHast ummyHonorus”; 06.04.01 "Bruonorus”.

2. Mecro guctmmumasl (MoayJist) B ctpykrype OIIOII BO

Haunaast qucrmruivHa (MOIyJb) BKoYeHa B paszaen "B1.B.04 [Mucturummsen (Momysm)" OCHOBHOM MPohecCHOHANTBHON
obOpazoBaresbHO# TiporpamMmbl 06.04.01 "Buonorus (Bruoxumus, MoiekyJIsipHas OuoJiorust 1 OMOMH(OpPMATHKA)" 1 OTHOCUTCS K
yactu OITOII BO, ¢opMupyemoii ydacTHIKaMH 00pa30BaTeIbHBIX OTHOILICHHUH.

OcBauBaercs Ha | kypce B 1 cemectpe.

3. O6'beM qUCHHMILIHHBI (MOYJIsI) B 3a4€THBIX € JHHHIAX C YKa3aHNEM KOJIHYeCTBA YacoB, Bbl/IeJI€eHHbIX Ha
KOHTAKTHYIO PadoTy 00y4awIuxcsa ¢ npemnogasareeM (10 BHAAM y4eOHbIX 3aHATHII) H HA CAMOCTOATENbHYIO
padoTy o0y4yaromuxcs

OO01mas TpyJOeMKOCTb AUCLUILIMHBI COCTABIISIET 2 3a4eTHbIX (ble) euHuUII(bl) Ha 72 Yaca(oB).

KonrakTtHas padora - 28 yaca(oB), B TOM UHCIIE JISKITHH - § Jaca(oB), MpaKTHIecKue 3aHATHS - 20 Jaca(oB), 1a00paTOpHBIE
padors! - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEILHOHN padoThl - O yaca(oB).

CamocrositesibHast pabota - 44 yaca(oB).
KonTposns (3auét / x3amen) - 0 yaca(oB).
dopma poMeRyTOYHOrO KOHTPOJISI JUCIMIUIMHBL: 3a4eT B 1 cemecrpe.

4. Conep:xanue QUCHHUILIAHBI (MOAYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HUX KOJIHYECTBA aKaJeMHY€eCKHX YaCOB U BHJIOB yU4eOHBIX 3aHATHI

4.1 CTpyKTypa M TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOM PatoThl 0 JUCHUILINHE (MOIYJIIO)

Buabl 1 yachl KOHTAaKTHOM PadoThl, Camo-

HX TPYAO0EMKOCThb (B yacax) cTod-

N Pazean! qucuuminnbt / Ce- Texuun, lexnun|lIpaxtu-[[IpakTu-JIadopa-UIaopa-| TeJIb-
Moay.Jist MECTP| Bcero | B 3JI. | YeCKHe | YeCKHeE |TOPHBIE [TOpHbIe | Hasd
¢dopme BansTHA,| B3J. [padoThl,| B 3. pa-

Bcero | popme | Bcero | cpopme | Oora

Tema 1. Tema 1. UMMyHHas cucrema. TepMUHBL U
1. [onpenenenus. AHTUMUKPOOHbIE TIETITHIBL. 1 > 0 > 0 0 0 4
" |O6pas-pacrno3Haomye peLenTophl.

2. [Tema 2. Tema 2. KommiemeHT 1 0 0 2 0 0 0 4

3 Tema 3. Tema 3. AHTUTENa (MMMYHOTJIOOYJIMHBI). 1 0 0 > 0 0 0 4
AHTHTEHEI.

4. Tema 4. Tema 4. '1aBHBII KOMIUIEKC 1 0 0 2 0 0 0 4
TUCTOCOBMECTUMOCTH

5. [Tema 5. Tema 5. MosekyJibl afre3nn 1 2 0 0 0 0 0 4

6. |Tema 6. Tema 6. LITuTOKHHBI 1 0 0 4 0 0 0 4
Tema 7. Tema 7. T-keTOUHBIE PELIEITOPHI U

7. |nonosHUTEIbHBIE MOJIEKYJIbl. AKTHBALUS 1 2 0 0 0 0 0 4

T-numpouuTos.

Tema 8. Tema 8. AktuBanus B-mumdouuToB u
NPOIYKLIUS aHTUTEI

9 Tema 9. Tema 9. UMmyHONOrMYecKas 1 0 0 4 0 0 0 6
TOJIEPAHTHOCTb

Tema 10. Tema 10. Bakiunsl. TpaHcrulanTarus.
VimmyHosorus paka. [ unep4yBCTBUTEIBHOCT
HeMeJIEHHOTO THmna. [lepBUYHbIe 1 BTOPUYHBIE
10. [ummyHOpeunmTHBIE 3a0071eBanus1. IMMyHHast 1 0 0 4 0 0 0 6
papmakosnorusi. MukpoPHK kak perysstopsl
MMMYHHOTO OTBETA.

1Toro 8 0 20 0 0 0 44

4.2 Cogep:xkanne qUCIHUAILITHHBI (MO IyJIs1)

Tema 1. Tema 1. UMmmyHHast cuctemMa. TepMuHBI B onpegeieHAsI. AHTHMUKPOOHbIE MeNTHIbI.
Oo6pa3-pacno3Hamonue penenTopbl.
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Crpanuna 4 u3 10. IEl YHH



IMporpamma auctuiiasl "MonekyaspHast ummyHonorus”; 06.04.01 "Bruonorus”.

MornekyssipHasi IMMYHOJIOTHSI: TIpeAMeET ¥ 3a1auu. OO1ue Bonpockl UMMYHOsIOrnd. CTpOoeHNe NMMYHHOH CUCTEMBI.
LenTpanbHele U nepugepruyeckie opraHbl UMMYHHOMN CUCTEMBI, UX CTpoeHue, (PyHKIMU. PYyHKIIMY UIMMYHHOI CUCTEMBI.
Knerounsle 1 MoJIeKyJIsIpHbIE MEXaHU3MbI KOHTpOJIst uMMyHHTeTa. edensunnl, Karemumanabl. O6pa3-pacrno3Haiomme
PELenTopsI: SHJI0-, CEKPETOPHBIE, CUTHAJIbHBIE.

Tema 2. Tema 2. KommiemMeHT

Komriemenr. HyTI/I AKTMBAIIMY CUCTEMBI KOMILJIeMeHTa. B3auMOCBsI3b OT/I€/IbHBIX r[yTeﬁ aKTHBAallMU CUCTEMBI KOMIIJIEMCHTA,
MEXAaHNU3MbI YCUJICHUS U PETYJIAINNA aKTUBHOCTU. P CryJIATOPHBbIC OEJIKU CUCTEMBI KOMILJICMEHTA, OHOJIOTUYECKH aKTUBHBIE
enTUuabl CUCTEMBI KOMITJIEMEHTA. q)yHKL[I/II/I CHCTEMBI KOMILJIEeMEHTa. BUOCMHTE3 KOMIIOHEHTOB KOMILJIEMEHTA.

Tema 3. Tema 3. AHTHTEIa (MMMYHOTJIOOYJINHBI). AHTHT€HbI.

AnTHTENa (MMMYHOTJIOOYJIMHBI): CTPOEHHE, CIICIU(PUIHOCTD, BapuadeTbHOCTh, a(p(PUHHOCTh, aBUHOCTh. AHTHUTEIA KaK
AQHTUTCHBI. AKTUBHBIH [ICHTP aHTUTE1. MOJICKYJISIpHBIE MEXaHU3MbI 00pa30BaHUs KOMILIEKCA aHTUI€H-aHTHUTEIIO.
DddexTopHbie (PYHKIIMUA UIMMYHOTJIO0YIMHOB: aHTUTCHHE3aBUCUMbIC U aHTUTeH3aBUCHUMbIe. KaTabom3M IMMYHOTJIOOYJIMHOB.
CoBpeMeHHBIC METO/IBI OIpe/ie/ieHHs] aHTUTe . VIHKeHeprst aHTUTe 1. AHTUTCHBL: OMpeJie/ieHHe, CBOWCTBA, 00Iast
xapaktepucTika. CBOICTBA AHTUTEHOB: UYKE€POJHOCTb, AHTUTEHHOCTh, UMMYHOT€HHOCTb, TOJIEPOr€HHOCTb, CIEU(PUIHOCTD.
l"anTeHbl 1 KOHBIOTUPOBAHHBIC aHTUTeHBL. CyIepaHTUTeHBI. DIUTOIBI, MOJIEKYJISIPHbIE OCOOEHHOCTH CTpOeHUs. MeTo bl
UACHTU(UKAIIUY aHTUTEHOB TUMYC3aBUCUMbIE U TUMYCHE3aBUCUMbIE aHTUTeHbl. VIcKyccTBeHHBbIE aHTUTeHbl. M30- 1
TPaHCIUIAaHTAIIMOHHBIE aHTUTEHBI. AJutepreHbl. COBpeMEeHHbIE METO/Ibl OIIpeIe/IEH!s] aHTUT€HOB U aJJIEPTeHOB.

Tema 4. Tema 4. I'1aBHBII KOMILIEKC THCTOCOBMECTHMOCTH

I'naBubiii komekce ructocopMectiMoctu (IKID). Oco6enHoctr crpyktypHo# opranmzanuu KT, knacesl, ¢pynkimu. HLA-I,
HLA 1I, HLA III: ocobeHHOCTH CTpOeHHUsI M XapaKTePUCTUKA MOJIEKYJISIPHBIX IPOAYKTOB STUX reHOB. [ éHbl IMMYHHOTO OTBETa
Ir-renst. [TomumopdHbIe aMUHOKHUCIOTHBIE OCTAaTKH B Mojiekynax MHC. Mexanu3msl BOZHUKHOBeHMs noauMopdusm MHC.

Tema 5. Tema 5. MouJiekyJibl aare3un

MouekynsipHble OCHOBBI MEXKKJIETOUHON aare3ud. Murpaius kietok 1 BocnaneHneCenekTuabl, MyluH-10100HbIe
BaCKYJISIpHBIE aJ/IpECCHHBI (MyLIMHBI), IHTErprHBI KOTOPBIE OIIOCPEAYIOT aAre3UI0 K SHIOTEIHI0 HEUTPOohHIIoB, 6a30(huIIOB,
9031MHO(MIIOB, MOHOLIMTOB U JuMdouuToB. Cynepcemeiictso Ig, Kagxepunsl. Ipyrue monekysl aare3ud. TopMoxeHHUs
9KCIIPECCUU U IiepepaclpeiesieHe Mexky coO0 MOJIeKyJI afire3uu.

Tema 6. Tema 6. IlnToKkuHBI

LurokuHbl: 0O1Iee NOHATHE, POJIb IMTOKMHOB B KJIETOYHOW U (epeHIIMPOBKE U B MMMYHOJIOTHUECKUX peakuusix. Peryisius
utokrHamu. CoiictBa LlutokunoB. CemeiictBa tutokuHoB. Knaccudukarmu. Jak-STAT u Ras-MAP kuHazHbI My TH.
Nurepdeponsl. PakTop HEKpO3a OMyxosend. XeMOKUHBI: CeMENCTBa, pelienTophl, pyHKIMHU. ['eMaTonoaTnyeckre MUTOKUHBI.
NuTepneiikuHsL.

Tema 7. Tema 7. T-kj1eToUHBIE PeleNTOPHI U JOMOJHUTEIbHbIE MOJIEKYJIbl. AKTHBanus T-um@ ouuTos.

T-KJIETOUHBIE PELENTOPHL U IOMOJIHUTEIbHbIE MOJIEKYJIbl. KoMnoHeHTs! TKP komIulekca. JIonoHUTE IbHBIE MOJIEKYJIbI
T-mumdonmroB. Koctumynupyromume penentopsl cemeiicts CD28 n CD2 u ux aurasasl. MoJeKyisl B3aUMOEHCTBHSA
T-1muM@pOLUTOB ¢ aHTUTEHITPE3EHTUPYIOIIMMU KJIeTKaMu. AKTuBanus T-miMporuros. Posb KOCTUMYISATOPOB B aKTUBALIMH
T-mamonutoB. "Licensing" aHTUreH-NPe3eHTUPYIOLIUX KJIETOK. IMMYHOJIOrH4eckuii cuHarc. MojeKyIspHbIi MeXaHu3M
akTuBauuu T-mumbonuros. Ras-MAP kunasseiil nmyTs aktuaimu T-mumdouuros. PLCy1 nyTs akTuBanmy. AKTHBaLUs
(aktopoB Tpanckpunumu T-nmumdornuroB. Mexanusmsl nHrioupoBanus peuentopom CTLA-4.

Tema 8. Tema 8. AkTuBanusa B-mm¢ onuToB 1 np o yKIUsI AHTHTEJT

AxruBaius B-nmumdonuros v npoaykuust Anturen. O6ume ocodenHoctu I'ymopansaoro MmmynHoro Otera. B-kiierounsiii
AHTHUI'€H-PEeLENTOPHbIN KoMILieke. CurHasbHble myT. Poss KomimiemenTa B aktuBaimu B-mivdonutos. T-B-kieTounsle
B3aMOJEUCTBH, MEXaHU3Mbl. M30TUITUECKOE TIEPEKTIOUEHNE TEHOB aHTUTENl, COMAaTUYECKUE MyTalluK, MOJIEKYJISIPHbIE
MexaHu3Mbl. [TpoayKims MeMOpaHHBIX M CEKPETOPHBIX (L 1ienier B-nmumdormramu. Perynsius aktusaiyu B-mumdonuros Ig
Fc-penenropamu. Mosekynsl B3aumozaeictsus T-nmumdponuToB ¢ B-knetkamu.

Tema 9. Tema 9. UMMyHoIOrHY€eCKasi TOJIEPAHTHOCTD

NmmyHoormueckas ronepantHocTh. PakTopsl. TonepanTHOCTh T-TUMGpOLMTOB: LIEHTpasbHAas, eprudeprueckas.
Mexanu3msl. TonepaHTHOCTh B-mumormToB: neHTpaibHas, nepugepudeckas. Mexanusmel. TollepaHTHOCTS,
MHAYLMPOBaHHAs 4y KEPOJHBIMU OEJKOBBIMU aHTUreHaMH. OCHOBHBIE COBPEMEHHBIE METOIbI ONpe/ie/IeHHs] aHTUTEHOB,
AHTUTEJ, IUTOKMHOB ¥ UMMYHOKOMIIETEHTHBIX KJIETOK, HHIYLIMPYEMbIX UMU peakiuid. [Iporounas nuromeTpus.
HmMyHOTEparust 1 IMMYyHOKOPPEKLIUA.

Tema 10. Tema 10. Bakuunnl. Tpancnianranusi. UMMmyHos10orust paka. 'nnepuyBcTBUTENLHOCTh HeMe/1JI€HHOTO
Tuna. Ileppuuynbpie H BTOpHYHbIe UMMYHOdeuIuTHbIE 3a60aeBanus1. UMmmynHas ¢papmakosorus. MukpoPHK
KAaK PeryJjsaTopbl HIMMYHHOTO OTBeTA.

Knerounsle perienTopsl A1 aHTUTE)T. BaKIMHBL, X MPUHIMI AEHCTBUSI, CTpAaTEeriy CO3/laHus BakLUH TpaHCIUIaHTalus U
VmmyHHas cuctema. AnsopacnosHaBaHue. IMMyHonorus paka (TUIbl aHTUT€HOB, UX PaclO3HaBaHUE U IMMYHHBIN OTBET.
MCTIONIb30BaHNE MIMMYHHBIX ITOAXOJO0B IS JIeUeHHUsI OHKO3a00IeBaHuit). [ MnepuyBCcTBUTEILHOCT HEMEUIEHHOTO THIIA:
ajuteprust/aronus. [lepudHble 1 BTOPUYHBIE IMMYHOAS(DULIMTHBIE 3200JIeBaHuUs (TyMOpaJIbHbIE/KJIETOUHbIE
UMMyHOAe(ULMTHBIE 3a001eBanus1). iIMMyHHas (papmakosiorisi (MMMYHOMOZIYJISITOPBL, aHTUMETAaOOJUTHI, aHTUTeNa U Ap.).
MukpoPHK kak peryisropbl UMMYHHOT'O OTBETA.
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5. IlepevyeHb y4eOHO-METOJUUECKOT0 00eCcIeYeH s JJIsi CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCs M0
I CIHIINHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYAIOIIMXCS BHITIOMHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiaBaTes, HO 6e3
€ro HeMoCPeACTBeHHOro yJyactust. CamocTtosTeNbHast padoTa MoApa3IeNseTcsl Ha CaMOCTOSITeNbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYIUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTebHAs padoTa 00yUAIOIIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3esioB) AUCHMIUIMHBL, TaK U TPOPadOTKY TeM (pa3/iesioB), OCBANBAEMbIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMocTOsITeNIbHOM paboThl 00yJaloIIUecs] YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BBIIONHSIIOT 3a1aHUs1, HANIPaBJICHHbIC Ha 3aKperIeHne 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUIUIVHE.

OpraHu3anys caMOCTOSATEbHONH padoThl 00YYAIOIIMXCS perJlaMeHTHPYeTCsl HOPMaTHBHBIMU JIOKyMEHTaMHU,
y4eOHO-METOINYECKOI IMTepaTypoil ¥ 3JeKTPOHHBIMI 00Pa30BaTE/IbHBIMY PECYPCaMHU, BKIIOUASL:

IMopsIoK OpraHMU3alvK U OCYIIECTBIIEHUsI 00pa30BaTEIbHON JeATEeIbHOCTH M0 00pa30BaTEIbHBIM IIPOrPAMMAaM BBICIIETO
o0pa3oBaHus - IporpaMmam OakajiaBpuara, mporpaMMam ClielMaIuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIECH MPUKAa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoit @enepar ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcerBa odpaszoBanust Poccuiickoit @eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMU
CaMOCTOSITEJILHOW pabOThI CTY/ICHTOB BHICIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(enepanbHblil yHUBEpCUTET"

IpaBuna BHyTpeHHEro pacrnopsika (eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTeNIbHOTO YUPEsKJEHHs BBICLIIETO
npogeccuoHabHOro oopazoanus "Kazanckuit (IpuBosnkckuil) (eaepanbHblil yHUBEpCUTET"

JlokanbHble HopMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETa
NmmyHomnorus - http://humbio.ru/humbio/immunology/imm-gal/000008da.htm

Kypc nexumit ImmyHosorus - https://teach-in.ru/course/immunology/lecture

CrienmanpHble tekuud - http://www.molimmunology.ru/

6. ®oH/] OIEHOYHBIX CPEICTB MO JUCIHILIAHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPECTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHasIbl, HAIIPAaBJIEHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOYHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETo
KOHTPOJISl ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUYHOHN aTTECTAIHH.

B (hoHe OIIEHOYHBIX CPENICTB COAEPKUTCS CIeayoInas HHPOPMAITHs:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHus 110 AUCHUILIUHE (MOYJI0);

- KpUTepHHX OLICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH 10 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIIKA IPUMEHEHUS W TIPOLIEAYPhI OIIEHUBAHUS JIIS KaXKIOTO OICHOUHOT'O CPEe/ICTRa;
- KpUTepHH OLIEHUBAHUS [JTs1 KaXKJOTO OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OUECHOYHBIX CPEACTB, BKJIIOYadA TpC6OBaHI/Iﬂ, MMPEeAbABIACMBIC K HCﬁCTBHHM o6yqa}0mnxc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Iprmoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHnb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS U CIMILINHBI (MO XYJIs)

OcBoeHNe QUCHUIUTAHBI (MOIYJIs1) MIPE/ToIaraeT u3yueHne OCHOBHOM 1 JIOMOJTHUTEIBHON yueOHO# TuTepaTypsl. JIuteparypa
MOXeT ObITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 JBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY 1oroBopos ¢
TIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayuno# 6ubmmnoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaioT yueOHyIo JIMTepaTypy Ha
aOOHEeMeHTe M0 YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU T0JIb30BaHKsI HayuHoi OUOIMOTEKOM.

DJIeKTPOHHbIE N3AAHUSI JOCTYITHBI AUCTAHIIMOHHO 13 JII000H TOUKH MPY BBEAEHUN 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJIsi OT
JIMYHOTO KabWHeTa B cucteMe "DyIeKTPOHHBIH yHUBepcuTeT . [1pn NCTionb30BaHNM TTEYaTHBIX N3aHUN OMOIMOTEYHbIN (hOHT
JOJDKEH OBITh YKOMIUIEKTOBAH UMY M3 pacuera He MeHee 0,5 sx3emruisipa (uis ooydaonmxcs no PI'OC 3++ - He menee 0,25
9K3EeMILIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTEepaTyphl U He MeHee (0,25 sK3eMIuIsApa JONOIHUTEIBHON TUTEpaTypsl Ha
KaXJ0ro 00y4alolierocsi U3 4nciia Jiull, OHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCLIUILINHY.

IepeveHb OCHOBHOI M AOTIOIHUTENIBHON y4eOHON IUTEpaTyphl, HEOOXOAMMOM U1l OCBOSHUS AMCLMIUIMHBI (MOMYJIsT), HAXOAUTCS
B [Ipunoxennn 2 k paboueii mporpaMme JUCUMIUIAHBL. OH MOAIEKUT OOHOBJIEHHIO P U3MEHEHHUH YCIIOBHI 10roBopoB KOV ¢
NpaBoOOIAATENI MU IEKTPOHHBIX M3JaHUI ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (ponnoB Hayunoit 6ubimorexu KOY.

SAEKTPOHHBH
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8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

PubMed - http://www.ncbi.nlm.nih.gov/pubmed/
Nmmynonorus - http://humbio.ru/humbio/immunology/imm-gal/000008da.htm

MyibTuMeaniiHOe ocodue K Kypey JieKiui "MoJiekysipHast UMMYyHOJIorus" -
https://lib.nsu.ru/xmlui/handle/nsu/18724 7locale-attribute=en

9. MeToauuecKHe YKa3aHUA A 00YUAIOMMXCA 10 0CBOEHHIO JUCHHUILIAHBI (MOXyJIsI)

Bujg paéor MeToanueckne peKoMeH1amun

JIeKLMH B teuenue Bcero neprona oOydeHus ydyareMycsi HSOOXOIMMO pery IsIpHO TIOBTOPSATh MaTepHall, MOJyYeHHbIN Ha
ayJUTOPHBIX 3aHATUAX. MaTepuall, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIHUAX, HEOOXOIUMO PEryJIsSpHO MPpopadaThIBaTh.
Ipu padoTe ¢ KOHCIIEKTaMH CllelyeT 3alIOMUHATh HOJIOKEeHHs], TEPMUHBI, CBEJICHHsI, KOTOPbIE SIBJISIOTCS
OCHOBOIIOJIATAIOIMMH IS OCBOEHHUS JUCLIUIUIMHBL. [Ipn OCBOEHMHN OTAEIBHBIX TEM AMCLUILTUHBI HEOOXOIMMO
CpaBHMBATh MH(OPMALIMOHHBI MaTepUall C OIyYeHHBIM paHee. [1oydeHHBIN ayJUTOPHBINA MaTepHas ClIeayeT
JOTIOJHATh CBEASHUSIMU U3 HCTOYHHKOB PEKOMEH/IOBAHHON JIMTEPATyphl, IIPEACTABJIEHHON B IPOrpaMme
JucturuiHbL. [Ipy npopaGoTke HEMOHATHOrO MaTeprana HeoOX0AUMO aKTHBHO MCIOJb30BaTh PEKOMEHIOBAHHYIO
JIMTEpaTypy U KOHCYJIBTHPOBATHCS C IPENOfiaBaTeNIeM.

Jls paciIpeHus ¥ 3aKperuleHus 3HAHUH peKOMEHAYeTCsl UCTIONIb30BaTh CeTh VIHTEpHET U epruoguyeckre
M3JaHUS.

IMPAKTUYCCKHUEC HpI/I MNOATrOTOBKE K MPAKTUYCCKUM 3aHATUAM U O(l)OpMJ'IeHI/IIO MPE3CHTAlIUU YyUallleMyCsl H€O6XOHI/IMOI MMpoOYrTaTh

3aHATUA TCOpeTI/I‘{eCKI/Iﬁ Marepual; BHUMATEJIbHO ITPOYNUTATh 3aJaHUEC, HA OCHOBE MHAWBUAYAJIbHbIX HpeHHO‘ITeHI/Iﬁ
CaMOCTOATEJIBHO BI)I6paTI) TEMY OKJIaZa WU NPEJIOKECHHYIO TEMY U IOATIOTOBUTDL NPE3CHTAUIO. Hp€36HTaHI/IIO
CJIeAyeT WITIOCTPUPOBATh PUCYHKAMU, CXEMAMMU. HpI/I MOATOTOBKE MPE3CHTALINN H€O6XOIII/IMO npovnTaTh
COOTBETCTBYIOIIINE pa3ac/ibl OCHOBHOI JIMTEPATypbl, IPOYUTATb U npopa60TaT1> 1o yKaSaHHOﬁ TEME
JOIOJIHUTEJIbHYIO JINTEPATYPY. BaxxHO cocTaBUTH IIJIaH-KOHCIIEKT CBOETO BBICTYIUICHMA, Cq’)OpMyHI/IpOBaTb
BBIBO/IbI. HpOHyMaTL IMPUMEPHI C LEJIbIO obecIieyeHusI TECHOM CBSI3U I/I3y‘IaeMOﬁ Teopuu C peaJ’[bHOfI JKU3HbIO. HpI/I
MNOATOTOBKE K KOJUIOKBUYMY H€06XOHI/IMO OpOYUTATh MPEAJIOKEHHYIO JINTEPATYPY, COCTABUTD IJIAH-KOHCIICKT
CBOCTO BBICTYIIJICHUS. HpI/I HCO6XOHI/IMOCTI/I yanHHfICH MOJIY4acT KOHCYJIbTALIUIO ITPpEeogaBaTesid. HpI/I 3alIuTe
NpE3C€HTAllUU TEKCT JOJIKECH OBITh M3JI0KEH BHSATHO, IPOCTBIM U SICHBIM SAA3BIKOM. Bce HOBbBIE TOHATHA 1O
H3y‘-IaeMOfI TEMC HCOGXOHI/IMO BbIYyYUTb HAU3YCThb Ha CEMUHApe yqanmﬁcs{ JOJIZKECH CBO6OHHO OTBETHUTH Ha
TEOPETUYCCKHE BOITPOCHI, YHaCTBOBATh B KOJUVICKTUBHOM O6cy)KHeHI/II/I BOIIPOCOB 11O TEME. Pabota cuuTaercs
BbIHOHHeHHOﬁ, €CJIn y‘-IaIHI/IIjICH MPaBUJIbHO BLIIIOJIHWUJI BCE 3aJaHWA, OCBOUJT TeOpCTI/I‘IeCKI/Iﬁ Marepuail 1o
3aHaHHOﬁ TEME, Cq’)OpMyIII/IpOBaJ'[ BBIBO/IbI, O(l)OpMI/IJ'[ MNPE3CHTAUIO U 3allIUTUIT €€C.

CaMoCTOsI- CamocrosTesbHas padoTa 00yYaIOIIMXCsl BBIIOIHSETCS M0 3aIaHUI0 U IPH METOOMYECKOM PYKOBOJICTBE
TeJIbHas padoTa | mpernojaBaredisi, Ho 6e3 ero HermocpeJCTBEHHOro yyactus. CaMocTosTe bHas paboTa nogpasnessiercs Ha
CaMOCTOSITEJIbHYIO pabOTy Ha ayAUTOPHBIX 3aHATHSAX M Ha BHEAYAUTOPHYIO CAMOCTOSITENIbHYIO paboTy.
CamocrosTesbHas padoTa 00yJalOIKMXCs BKIIOYAET KaK MOJTHOCTHIO CAMOCTOSITEIbHOE OCBOSHHE OTACIIbHBIX TEM
(pa3nenoB) AMCLMILIMHBL, TaK U MPOpabOTKY TeM (pa3fiesioB), OCBAMBAEMbIX BO BpeMsl ay JUTOPHOU paboTsl. Bo
BpEMs1 CaMOCTOSITEIbHON paboThl 00YYAIOLIMECs YUTAIOT U KOHCIIEKTHPYIOT yYeOHYI0, HAYUHYIO M CIIPABOYHYIO
JIMTEpaTypy, BHIIOJHSAIOT 3aJaHUs1, HAIIPaBJIEHHbIE Ha 3aKpeIlyIeHue 3HAHUH U OTPaOOTKY YMEHHUI 1 HaBBIKOB,
TOTOBSTCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCLIUILIMHE.

3a4eT 3aveT HalleJIeH Ha KOMILIEKCHYIO TPOBEPKY OCBOEHHs AUCHMIUIMHBL. OOyJalomuiics ojrydaer BOnpoc (BOIPOCHI)
Jm60 3a7aHue (3a/1aHUs1) U BpeMs Ha TIOJITOTOBKY. 3aueT MPOBOAUTCS B YCTHOH (popme. OnieHMBaeTCs BiiajieHne
MaTepuajioM, ero CUCTEMHOE OCBOEHHUE, CITIOCOOHOCTh PUMEHSTh HY)KHbIE 3HaHHSI, HABBIKM U YMEHUsI TIPH
aHanIm3e

MPOOJIEMHBIX CUTYalMid M PEIIEHNH MPaKTUIECKHX 3a1aHUH.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs NepevYeHb MPOrpaMMHOro odecnedeHnst 1 HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOTO IIPOLiEcca M0 TUCHUILIIHE
(MOZyJII0), BKJIIOYAS IIepeyeHb MPOrpaMMHOr0 oOecieueHns 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABIICH B
[punoxeHuu 3 K paboyeii Mporpamme JUCHUILUTAHBI (MOJIYJIsI).

3AE
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11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0 MO /IJIsl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCIHAILINHE (MOIYJII0)

MaTCpI/IEUII)HO-TeXHI/I‘ICCKOC obecrieueHre 06pa30BaTCHbHOF0 nmponecca 1no AMCuuIinHe (MOIly)HO) BKJIIOYAET B ce0s cilenymomue
KOMIIOHCHTHI:

[NomemeHust 1151 CaMOCTOSITEILHOM paboThl 00Y4AIOIIMXCsl, YKOMILIEKTOBAaHHBIE CIIEIMATM3UPOBAHHON MeOEJIbI0 (CTOJIbI 1
CTYJIbsI) ¥ OCHAIIIEHHBIE KOMITBIOTEPHOM TEXHUKOW C BOZMOKHOCTBIO MOAKIIIOUeHuUsI K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 3JIEKTPOHHYIO MH(OPMAIMOHHO-00pa3oBarebHylo cpeny KOV.

V4e6Hble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAHHON MeOeIblo (CTOJIbI
U CTYJIbS1).

KomrbloTep 1 IpUHTEp AJIs pacievyaTKy pa3JaTouyHbIX MaTepUasioB.

MynabTumMeauiiHas ayAUTOPUSL.

12. CpelICTBa ajantanvm npenoaaBaHud JUCHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HNHBAJHUIA0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6paBOBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTMH, 06.]'[61"‘{21101]_[1/16
BOCIIpUsTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3[]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTePHATHUBHBIC
(bopmbl, yIOOHBIE /17151 Pa3IMYHBIX MOJIb30BATECH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 0e3 NOTEPU JAHHBIX UJIK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/I306pa)KCHI/IIjI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CJIyXa MOJTy4aid MH(OOPMALMIO BU3YAIbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOSHHS HABBIKOB U YMEHHH, (POpMHUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHI;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30oBaTeIbHBIX TEXHOJIOIMH IS Tlepeiau MHOPMAaLMH, OpPraHu3aLy pa3InyHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHON paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCIIOJTb30BAHBI TSI TPOBEACHN ST BUPTYAJIbHBIX JIEKIIMI C BO3MOXHOCTBIO B3aMOJEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAaMHU 1 3aIlUTHI BHIOJIHEHHBIX PaboOT, MPOBEEHUS TPEHHHIOB,
OpraHM3aLK KOJUIEKTUBHON paboTHI;

- IPUMEHEHHE IUCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHH Il OpraHu3auyy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTpOJIS;

- YBEJIMYEHUE MTPOAOJIKUTEIIbHOCTHA CIaYn 06y‘IaIOH.II/IMC5I HMHBAJIMOM WUJIA JIMIIOM C OI'PaHUYECHHBIMUA BO3MOKHOCTAMHU 310POBbA
(bOpM HpOMC)I(yTO‘{HOﬁ aTTECTAllMU 110 OTHOLICHHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYU:

- IPOOOJIKMUTEIIBHOCTU Caun 3a4€Ta WM IK3aMeHa, IMPpOBOAMMOIO B MMMCbMEHHOU (bOpMe, - He Oonee yem Ha 90 MUHYT;

- MPOOJDKUTEIBHOCTY TIOATOTOBKHM 00yYAIOIIEerocst K OTBETY Ha 3a4€Te WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTY BHICTYIUICHUS 00YYAIOMIEerocs MPH 3aluTe KYypPCOBOM PadOTH - He OoJjiee YeM Ha 15 MUHYT.

Iporpamma cocraiieHa B cootBeTcTBuM ¢ TpedoanHussMu PT'OC BO u yueOHbIM 1u1aHoM 1o Harpasienuio 06.04.01
"Buosiorus” ¥ MarucTepckou nporpamme "Broxumusi, MoJieKyJIsipHast Guosiorusi u OnonHpopMaTrKa'.

SAEKTPOHHBH
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IMporpamma auctuiiasl "MonekyaspHast ummyHonorus”; 06.04.01 "Bruonorus”.

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.04 Moaekyaspras ummyronozus

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku: 06.04.01 - buonorus
IMpocunb nogroroBky: broxumus, MorekynspHas Guosorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepaTypa:

1. Xawnro, P. M. DnektponHoe m3naHue Ha ocHoBe : ImmyHomnorus / P. M. XautoB - Mocksa : I'90TAP-Menua, 2016. - 496 c.
- ISBN 978-5-9704-3842-8. - Tekcr : anekrponnsiii // BC 'Koncymnprant crygenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970438428.html (nara o6pamenus: 22.11.2022). - Pexxum octyna : 1o
TIOATIHCKE.

2. Mockanég, A. B. O61ast ”tMMYHOJIOTHSI C OCHOBAMH KJIMHUYECKOH MMMYHOJIOTHH : yue. nocodue / A. B. Mockanég, B. B.
CooituakoB, A. C. Pynoii. - Mocksa : ['90OTAP-Menua, 2015. - 352 c. - ISBN 978-5-9704-3382-9. - Tekcr : 3JIeKTpOHHbI //
9bC 'KoHcynbTaHT cryaeHTa' : [caidT]. - URL : https://www.studentlibrary.ru/book/ISBN9785970433829.html (naTa
obpamienus: 22.11.2022). - Pexxum focTyna : 1o mojrmcke.

3. Xauros, P. M. ImmyHos10TH : CTPYKTYpa M (DyHKIIMM UIMMYHHO# cHCTeMBI : ydeOHoe nocobue / Xanutos P. M. - Mockaa :
I'>0TAP-Menua, 2013. - 68 c. - ISBN 978-5-9704-2644-9. - Texcr : anekrponnsii // D5C "KoHcymbTaHT cTyzenTa’ : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970426449.html (nara obpamenus: 22.11.2022). - Pexum poctyma : 1o
TIOATIHCKE.

4. Harnanuas ummyHonorus / I.-P. Bypmecrep, A. Ilenytto ¢ yyactuem T. Yipuxca u A. Aiixep ; ep. ¢ aHIJI. KaH[. XUM. HayK
T. I1. MocosnoBo#i ; noj pea. npod., A-pa 6uoi. Hayk JI. B. Kosnoga .- 4-e uza. - Mocksa : Jlabopatopus 3Hanui, [2019] .- 320
C. ! WJL., MOPTP. ; 25 .- (HarnmanHas meauiuza) .- 3ari. u aBT. opur.: Color atlas of immunology / Gerd-Rudiger Burmester, M.
D., Antonio Pezzutto, M. D. - [Ipeam. yka3.: c. 308-318 .- ISBN 978-5-00101-089-0 ((B mep.)) .

lonoJHATEILHAS JUTEpPATYypa:

1. Xautos, P. M. UmmyHonorus : yueOuuk / P. M. Xautos. - 2-e u3g. , nepepad. u goi. - Mocksa : [90TAP-Meaua, 2015. -
528 c. - ISBN 978-5-9704-3345-4. - Texcr : anextponHHsIi // DBC "KoHcynabraHT crymenTa’ : [cait]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970433454.html (nara obpamenus: 22.11.2022). - Pexum gocrymna : no
TIOATINCKE.

2. UmmyHosorus [D1eKTpoHHBIN pecypc]: kypHau / mox pea. akagemuka PAH P. M. Xaurtosa - Nel - M. : MeaunuHa, 2015. -
Pexxum nocryma: https://www.studentlibrary.ru/book/0206-49521.html

3. XawuroB, P. M. Anneprosnorus u ummyHosorus / mox pea. P. M. Xawurosa, H. U. Wnsnnoii - Mocksa : ['90TAP-Menna,
2013. - 640 c. - ISBN 978-5-9704-2734-7. - Texcr : anekrponHsiii // DBC 'KoHcynpraHT cryznenra’ : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970427347 .html (nata o6pamenus: 22.11.2022). - Pexxum octyna : mmo
TIOATINCKE.
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IMporpamma auctuiiasl "MonekyaspHast ummyHonorus”; 06.04.01 "Bruonorus”.

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B.04 Moaekyaspras ummyronozus

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku: 06.04.01 - buonorus

IMpocunb nogroroBky: broxumus, MonekynspHas Guoorus U GuonHGOpMaThKa

Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

VuebHO-MeToqMUeCcKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcy bTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH o0yyatomumMcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubimoreynoit cucremoit (5C), npenocTasisionieit JOCTYII Yepes3 ceTh
WHtepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBAHHH ITPSIMBIX IOTOBOPOB C
rpaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTAHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE IEKTPOHHBIX, B YacTH (popMUpoBaHus (POHIO0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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