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L; OBIIME ITOJIOXXEHMA

IIporpaMma KaHIMIATCKOro 3K3aMeHa paspaboTaHa B COOTBETCTBUM ¢ IlacroproM HaydHOM
cneunansHoctd 03.02.02 Bupyconorus ¢ ydgerom npuka3a MHHHCTEPCTBA HAYKH M BEICLIETO
obpasoBanus Poccuiickoit @enepanuu ot 24.02.2021 Ne 118 «O6 yTBepkAeHHH HOMEHKIIATYPEI
HAYYHBIX CIIEHAIBHOCTEH, IO KOTOPBIM MPHUCYXKAAIOTCS YYEHBIE CTENEHH, M BHECCHHH
HU3MEHEHHA B IOJIOKCHHE O COBETE IIO 3alMTE JMCCEPTallMi Ha COMCKAHHE YYEHOM CTEeIeHH
KaHIWJaTa HayK, HA COMCKAHHE YYEHOM CTEeleHH NOKTOpa HayK, YTBEPXISHHOE NPHKAa30M
MunmncTepcTsa oOpasoBanus ¥ Hayku Poccuiickoit @eneparuun ot 10 Hos6ps 2017 1. Ne 1093,
nmprKa3a MuHHCTEPCTBA HAYKH U BBIcIIero obpasoBanus Poccuiickoit @eneparuu ot 24.08.2021
No 786 «O6 ycraHOBIE€HHMH COOTBETCTBHSA HANPABICHHIl IIOJTOTOBKH HAYYHO-NENArOrHYECKHX
KaupoB B AacHHpadType (afbIOHKTYPE) HAYYHBIM CIELHANbHOCTSM, [PeAyCMOTPEHHBIM
HOMEHKJIATYPOH Hay4YHBIX CHEUHATbHOCTEH, 110 KOTOPBIM HIPHUCYXKIAIOTCS YYEHBIE CTEIEHH,
YTBEPXKIECHHOH mpuKkasoM MuHHCTEpCTBa HayKH M Bhicllero obpasoBanus Poccuifckoit
Oenepanuu ot 24 geppanst 2021 . Ne 118».

IIporpaMma npegHa3HaveHa 171 ACTTUPAHTOB OYHOH U 3a049HOM GopM 00ydeHHs, a TAKIKe JUIs JIAL,
npukpemieHaelx k. @BYH HMM smmpemuonorun u mukpobuomornu mmenu [lacrepa juis
IPOXOXKIEHHA TPOMEXKYTOUHON aTTeCTallMH U CIa9M KaHIUJATCKOIO 3K3aMmeHa 0e3 OCBOEHH
IIPOrpamMM MOArOTOBKHM HAYYHBIX KaJpOB B aCIIUPaHTYPE.

II. COOEP’KAHUE ITPOTPAMMBI KAHIMJATCKOI'O 3K3AMEHA

Hcmopun eupyconozuu.

Pa6oter JI. Ilactepa, P. Koxa. Teopus mukpoOGHOro mpoucxoxaeHHs Gonesseit. OTKpEITHE
BO30yauTeNs Mo3andHOH Ooe3nu Tabaka, BUpyc TabauHoi Mo3anku (BTM): paGotsr JIMutpus
WBanosckoro u Mapruna beliepunka. 3HaueHHe TepMHHA «BHpyc». [Ipobiema
KOPIYCKYIAPHOCTH HMH(peKIHoHHOro areHTa. Pabormr VYoampgena Cremmi.  OTKphITHE
Oaxrepuodaros ['Openem. Omnbsitel Xepmu u  UYeits. BiusHHe W3yYeHHS BHPYCHEBIX
HHQEKIHOHHBIX O0Ne3Hel uenoBeKa Ha pa3BUTHE BHPYCOJOTHH: IKeNTas JIMXOpaaKa, KIemeBoi
sHIIehATHT.

Memodsi supyconozuu

Buonoruueckne Meronsl Bupycosnorud. OOmas XapakTepUCTHKa NPOAYKTHBHOTO THIIA
nHpexknun. [{ukn penpoxykuuu BUpycoB. ONBIT ¢ OAMHOYHEIM IUKIOM pasmuoxenus (OIIP)
BHpYCa, aHAIU3 BUPYCa METOJOM «EAMHHYHOTO B3pBIBay. OTallbl MHGEKIIMOHHOTO IIpOoIiecca:
MEPUOJ FKITUIICA, PEIUIMKAIIMS, CO3pEBaHHE BUPYCHBIX dacTHIl. CriocoObl 3apaXXeHHs pacTeHUH
BHpycamH. [loHsATHE pacTeHHH-HHIUKATOPOB. CIIOcOOB! OIIeHKH HHGEKIIMOHHOCTH IIPH HATHINH
HEKpOTHYeCKOH peakuuu. 3apakenue Oaxtepmodaramu Oaxtepuit. Omnpepenenue THTpa
GaxkTeprodaroB METOIOM arapoBbIX cJoeB. Meroasl paboThl ¢ BHpycaMH JKHBOTHBIX.
KyneTuBupoBanue BHpPYCOB B IabOpaTOpHEIX KMBOTHEIX, B KypuHBIX 3MOpmonax. Kymasrypa
KJIeTOK W TKaHe#. [IpHHIMIE! KynIbTHBHpOBAHUS KJIETOK M TKaHEH. BHABI KymbTyp KIETOK H
TKkaHe#d. [lepBHYHO TPUICHHU3IUPOBAHHBIE KYNBTYPBl, KYIbTYpPhl IHUIUIOMIHEIX KIETOK,
TIepEeBHBAEMEIE KJIETOYHEIE KYJIBTYPBI, CYCIEH3HOHHEIE KyJIbTYPEL, POLIEPHOE KYIETHBHPOBAHUE
KJIETOK, OpTaHHbIe KyIbTYphl. Cpes! Uit KyIbTYp U KJIETOK TKaHeH. KynbTHBHpOBaHHE BUPYCOB
pacTeHMH B M3ONHPOBaHHBIX IIpoTomiacTaX. I[IPUHIMITEI BBIABICHHS, HACHTHGHUKAIMU H
KOJTMYECTBEHHOTO OMpeeeHns BHpycoB. CepuiiHble Iacca)kd Ha YyBCTBHTENBHBIX X035€BaX.
3apakeHHe TKaHeBbIX KynbTyp. Cepomoruueckue TecTsl. MHQEKIHOHHAs eIMHHIA.
CraTucTHYeCcKas WHTEPOpPETAMS IOHSTHS «WH(EKIMOHHAs enuHuna». THTp BHUpyca.
Turpoanue Gakteprodaros. THTpoBaHUe BUPYCOB pacTeHuil. TUTpoBaHHE BUPYCOB KUBOTHEIX.
[IpHHIMOBI METONOB JIOKAIBHBIX IIOpAKEHHH, Merofa Omdmek, Meroma «hoKycoB»
TpaHCchOPMAIlMK, METOJa KOHEYHBIX pa3BelNeHUi, METOJa «IATEHTHOro mHepuoja». MeTombl
KOJIMYECTBEHHOTO OMpEIeieHHs BHPYCOB JKMBOTHBIX B KYJIbTYpe KIETOK (MeTon OJIAIIeK,
BEISIBJICHUE BUPYCHBIX aHTUI'€HOB, PeaKIHs reMarTIIIO THHALLHH).



Ou3nMKO-XHMHYECKHE METObl BHpyconormu. llemTpudyruposanue, cmekTpodoTOMeTpHS,
5/IEKTPOHHAs MUKPOCKOIIHS, (IIOOPECIEHTHAsS MUKPOCKOITHS, 3MeKTpodopes, Xpomarorpadus.
BuoxuMuueckue ¥ MONEKyJIAPHO-OHONOrHYECKHEe METOAbI BHPYCONOTHH, MeTomBl H3ydeHHS,
XHMHYECKHX M (DH3MYECKMX CBOHMCTB BHpYcHOH gacTuusl. OOIide NPHHILHIE BBIIETCHHS H
OYHCTKH BHPYCOB. KpUTEpHH YMCTOTHI BUPYCHBIX IIpenapaToB. MeTo/b! BEIIENEHNS U H3YYEHHS
OTACIBHBEIX KOMIIOHEHTOB BHPYCHON 9aCTHIBL. METOIBl pa3pylIeHHs YacTHI[GI M BBIAEICHHS
BUPYCHBIX OeKOB. MeTOIB! BEIICIEHHS] BUPYCHEBIX HYKIIEUHOBEIX KHCIIOT.

WmMmyHonorudeckue METO/IBI BHPYCONOTHH. VIMMYHHEI OTBET OpraHM3Ma Ha HHDEKIHIO.
Knerounsiit u rymopanbusii orBeT. OCOOEHHOCTH I'YMOPAILHOTO OTBETA. [IOHSATHS AHTHICH,
aHTHUTENO, SnHTOoI. MMMyHOrmoOyuasl. IToHITHE O CTPOSHUH HMMYHOTIO0YIHHOB B MEXaHH3ME
BO3HHKHOBEHHsI WX pasHooOpasusa. OyHKIMH HMMYHOTNIOOYIHHOB. [IOHSTHE 0 MOJNEKYJIAPHBIX
OCHOBaX HMMYHHOI'O pacro3HaBaHud. Mcnonb3oBaHWe HMMMYHOTJIOOYIHHOB JUId IETEKIUMH
aHTUreHoB. Metonel uMMyHOXuMuH. [IpenHnuTanHOHHBEIE METOAB HMMYHOXMMHYECKOIO
anajusa. Ilpenumurammsa B reme. Mmmynosnektpodopes. Meron wMMyHOBIOTTHHTA.
MvmynodepmenTHEIH anamus (ELISA).

Cmpykmypa 6upycHbix 4acmuy.

Obmue NpHHNUIEI CTPYKTYPHON OpraHu3aliiy BUPHOHOB.

OIeMEHTHl CTPYKTYPHl BHPHOHA: HYKJIEOKAIICHZ, KAlCHI, KAalCcoMep, BHEIIHSs 000JI0uKa.
MIwmrku. HykienHOBEIE KMCIOTEL. BHPHOHEI TpoCcTEIe U ciokHbIe. [IPHHIIAITEI HKOCA3IPHYECKOH
cummeTpud. Yucno tpuanrymnud (T). Keasu-skeuBaneHTHOCTs. CTpPYKTypa BHPYCOB CO
CIIMpaIbHON cUMMETpHeH (BUpyc TabadgHoi Mo3auku). CTpykTypa HUTIATEIX OakTeprodaros.
Crnoxnple BUpHOHEL JIunonpotenaHas o6onouka. OYHKIHH TIHKOIPOTEHHOB. CTPYKTYPHEBIE H
(byHKIHOHAIEHEIE KOMIIOHEHTHl CIIOXHEIX BHPYCOB (6akTepuodars ¢ XBOCTOBBIM OTPOCTKOM,
HOKCBUPYCHI). [I4Th OCHOBHEIX BHIOB CHMMETPHU BUPYCHEIX JaCTHII.

Crpyxrypa reseTHdecKoro Marepuana BupycoB. O0mas xapakTepHCTHKA HyKJIEHHOBEIX KHCJIOT.
XUMHUYECKHE KOMIIOHEHTHI HyKJIeHMHOBBIX KHcHOT. Crpykrypa JJHK u PHK. [lepBuvnas
crpykrypa BHpycHbIX JIHK u PHK. Munoprsle ocHoBaHuS U IpoOlieMbl CHEUHGHYHOCTH
HYKJIEHHOBBIX KHCJIOT B OTHOIIEHHH X03sMHa. O0mue cBeieHus o pepMenTax, obecneqnBaommx
XO3AHCKYIO CHENH(PHIHOCTh HYK/ICMHOBBIX KHCIIOT (METHIIA3bl, pecTpHKTashl). MomuduKkaius u
pectpuknus. HMcrnons3oBanue (GpepMEHTOB PECTPUKIHHM B TeHHOH HkKeHepun. OcobeHHOCTH
CTPYKTYPBl YIIEBOAHOTO KOMIIOHEHTa HYKJIEMHOBBIX KHCJIOT, 3KcTpacaxap, 0CcoOEHHOCTH
mMomudukanumun JIHK ¢ yuwactmem rmokosunas. B3auMocBs3e MeXIy METHIHPOBAHHEM H
TITIOKO3WIHPOBAHUEM.

Mmuoroo6pasue JIHK-remomor y BupycoB. [Isycmupamsneie JIHK. JIJHK c¢ nwmaeiino-
buKcHpoBaHHOM ¥ dYepenyiomiedics MOCIEIOBATENEHOCTEI0 HYKICOTHIOB (LMKIMYECKHE
nepectaHoBkd). KoHueBele MOBTOpH! (KOHIEBas H30bITOYHOCTE) B aBycrmHpanbHex JHK.
[IpsiMble ¥ WHBEPTHPOBAHHEIE MOBTOPHL Ilamuuapombl. OcoOEHHOCTH KOHIEBEIX ITOBTOPOB
aJICHOBHPYCOB U BHPYCOB ocnbl. Jlunkue koHUB! B ABycnupanbHbix JJHK. Crepxcnupanuzaiis
meycrnpansHeix KoneleBeX JTHK. Ilonstue 06 ocHOBHEIX KoHGHUrypannoHHBIX dopmax JTHK.
M3MeHeHHe CTENEeHH CIHpalid3aliMd M BIMSHHE 5TOro (axkropa Ha TPETHUHYIO CTPYKTYPY.
Paznmuuneie gopmel konbueBbix naeycnupaibHeix JIHK. Opnonurdarsie JTHK. OcobennocTH
MaKpOMOJIEKYIIIpHOH CTpyKTypsl. Konbuessle u muneinble oqaoHuTdateie JJHK. [Tamuaapomsr
r€HOMOB IapBoBHPYcoB. OCHOBHEBIE BHPYCHI, copeprkanue oqnonuTyaTeie JIHK., OqHoHUTYATEIE
PHK. Oco6eHHOCTH MakpoMoIeKy/IapHO# opranusammu. Jeycnupansaele PHK. OcobennocTtu
bu3ngIecKOi CTPYKTYPBHIL.

Bupycusie Genku. Obmas xapakTepuctuka OenkoB. Bupyc-cneunduueckue Oenku u BHpYC-
HHAyIHpoBaHHEle Oenku. OOmMe npeAcTaBleHHus O pPery/siidd  CcuHTe3a OEIkoB B
PEILTHKaTHBHOM IMKJIE (paHHHE U IO3HHE BHpYc- crenuduueckue 6enku). HecTpykTypHBIE H
CTPYKTypHBIe BUpyc-crenupreckne O6enxu. CamocOopka BUPYCHEIX GETKOB M 3HAYEHHE 3TOTO
SIBJIEHHS [UIsI OHOJIOTHH BUPYCOB



CrpykTypa 1 c60pKa BUPYCHBIX KAIICHIOB

Ofuie NPUHIMIE CTPYKTYPHOM OpraHW3allHM BHPHOHOB. JJIEMEHTH CTPYKTYPHI BHPHOHA:
HyKJIEHHOBas KHCIOTa, HYKIEOKANCHJ, KallCHI, KarmcoMmep, BHemmHss obonouxa. CTpykTypa
KallCH/IOB C WMKOCAdIPUYECKOH cuMMeTpHeH. EMKOCTE MKOCa3ApUYECKHX KalCHIOB. Teopus
KBAa3WOKBHBAJICHTHOCTH. YHCIO TpHAHTyIALMH. Moaudukanuy u HapymICHHS TEOpHH
KBa3WOKBUBAICHTHOCTH IIPUMEPE UKOCA3[PHYECKUX KAIICHIOB MHKOPHABHPYCOB, KOMOBHPYCOB,
[AOBABHPYCOB U aneHoBUPYCOoB. CTpykTypa BHpycoB ¢ nuPHK- reromom. CTpykTypa BUpycOB
CO cmHpalnbHOM cuMMeTpueld. Bupyc Ttabagnoii Mosauku. CrupaibHble HYKIEOIPOTEHHEI
BrpycoB ¢ (-)PHK-renomom na nmpumepe Bupyca OemeHcTBa. Karncus HUTEBHAHEIX (aros.
Cbopra uxocasopuyeckux kancuoos. COOpKa KarcHIOB ¢ y9acTHeM GeJIKOB CTPOUTEIILHEIX JIECOB.
Cospepanue Kak CTpyKTypHas IepecTpoika KallCHIO0B, QYHKIHH CO3PEBaHHS B MOpdoreHese
BHPHOHOB,

O6mue npununel ynakoskd JIHK B uxocasgprdecknit kancun. Ynakopka JJHK cdara. PaGora
yIakoBo4HOro Motopa. Coopka dara T4.

Bzaumooeiicmeue 6Gaxkmepuoghazoe ¢ wxnemxou-muuienvio. VHbumHpoBanre OakTepHaNbHOM
KneTtka Garamu cemeidictB Myoviridae, Podoviridae u Siphoviridae. IIpoHunkHOBeHHE B
fakTepHaTbHYIO KIETKY HATeBUAHEIX (aroB. Daroselit muzuc 6akTepHanbHOM KIeTKH. Brxoa n3
KJIETKH BHPHOHOB HATEBHIHEIX (Daros.

Bsaumooeiicmsue supycog scusomuwix ¢ Kiemkou-muuienvlo. Penentopsl. Pols sHIOIUTO3a B
IPOHAKHOBEHHH BMPYCOB B KJIETKY. B3auMoJeHCTBHE BUPYCHEIX UACTHI C PELENTOPAMH ¥ KO-
peLenTopaMi Ha IIPHUMEpe IMTOMETaJoOBHpPYCa, pPOTABHPYCOB, BHpYyCa KOKCAKH, aKTHBALSA
CHI'HAJIBHBIX IIyTeH KieTkH. [IpoHuKHOBEHHE BHpYyca B IIUTOILIA3MY Yepe3 SHIOCOMHEIHM yTh Ha
[IPUMEPE BUPYCa I'PHINA; TEMarTIIOTHHHH U clusHue MeMOpan. MexaHu3Mbl B3aUMOIEHCTBHS ¢
pEelEeNnTopaMH, 3HJOLMTO3a M BEIXOJAa B LHTOIUIA3My aJeHOBHPYCOB, MOJHOMABHPYCOB H
IHKOPHABUPYCOB. IIpOHMKHOBEHHE B KJIETKy BHpyca HMMYHONE(HIHTA YENOBEKa: MyTh depe3
IIa3MaTHYECKyl0 MeMOpaHy. BHYTPHKIETOYHBIH TPaHCIOPT BHUPYCOB, PONb ITUTOCKETETA.
CTpaTeruy IpOHHKHOBEHHS B SIpO. DKCIOPT M3 sjpa HeCIUIalCHpoBaHHBIX BHpycHBIX PHK u
pubOOHYKIEONPOTEHHOB BHpYyca rpunmna. Bexox u3 siapa JIHK-coxepkamux BUpycoB Ha IIpEMEpE
IIapBOBHUPYCOB M T€PIECBHPYCOB. BBIX0J NOYEpHHX BHPHOHOB M3 KJIETKH y BHPYCOB, HMEIOIIHAX
obonouky: cafiTel opMHpoBaHMS 00O0JIOYKH, €e KOMIOHEHTH. MexaHuaMel GOpMHpPOBaHUS
BHEIIHEH 000/I0YKH Ha IpUMeEpe anb(haBHPyCcOB, PETPOBHPYCOB, KOPOHABUPYCOB, TEPIECBHPYCOB
n BUpycoB ¢ (-)PHK-reroMom. Otaenenne noykyonielcs BUPYCHOM YaCTUIBI OT POAUTEIBCKOMN
MeMOpaHs!, L-1oMeHEI B CTpYKTypHEIX Oenkax BupycoB u pois ESCRT-cuctemer.

Peninkanus H TPaHCKPHIILAA BHPYCHBIX T€HOMOB.

Pennuxayus u mpauckpunyus zenomoeé J{HK-codepaicaujix eupycos.

Obmas xapakTepucThka permmakamdud  BupycHbeix  JIHK.  Tlpo6memsr, cBs3aHHEIE C
HeoOXomuMocTEI0 obecneunTs moTHYy pemrkamuio JJHK-reroma. Crioco6sr HHUITHAITHE TIETTH
JHK: TepMmuHanbHBIE (HCIIONB3OBAHHE HYKICOTH/OEMKOBBIX 3aTpaBOK, CaMO3aTpaBOYHEIH
MeXaHW3M) W BHyTpeHHHE (¢ paspeiBoM # 0e3 paspema nenu JHK). BupycHeie cucremsl
peIlIHKAIIMK/TpaHCKpUIIIKY, Brtodatonue PHK-3aBucumeit cuntes JITHK.

EnuncTBo u pazHoobpasue MexaHU3MOB perutikanuu BupycHeix JIHK-renomoB. Hecnoco6HocTh
JHK- monmumepas uanuunposats cuaTe3 JIHK kak aHeHIas npuurHa pa3Hoo0pazus crmocoboB
permukammu JTHK. OcuoBrble Mexanusmel nuunuarun rnermu JJHK. Cragmu permukannn JJTHK-
reHoma - IOArOTOBUTENEHAS (6e3 yReuueHs Jrciia KOIIHH reHoMa), COOCTBEHHO PeIlIUKaIiH,
co3peBaHue reHoMa. BIIOYHBIN HpUHLMI opranu3auuy cucteM perukanuu JJHK-renomos.
Qepmenrtarusuoe obecrieuenne perumkanuu BupycHeIX JIHK-reHoMoB - yHHBEpCATBEHOCTH H
pasHoobpasue. Bupyc-cneundudeckue U KIETOUHBIE (EpMEHTHI. DBOIIOIHMOHHEIE OTHOIICHUS
Mexay depmentamu permmmkanun JIHK pasHerx BHpycoB. [HIOTE3Bl 0 MPOUCXOXKIECHWH 3THX
pepMmeHTOB

Tpanckpunmus y JIHK-comepxamux BupycoB. Perymsanus TpaHckpunimu y BupycoB ¢ JIHK-
TeHOMaMH. 3HaUeHHE PETyIISIHH TPAHCKPHIIIHH JUIS PEPOSYKIMY BUPYCcoB. OCHOBHEIE MUIIEHH
PETYJISIHE TPAHCKPHITLIME: HHUIMAIMA, SJIOHTall|s, TepMHAHAIIHS.



baxtepuodaru ¢ oqnonenogeunoit JTHK. Cemeticteo Microviridae. Kinaccudukarms u cTpykTypa
redoMa. Tpanckpumnus. Pennukarus: cnoco6rl uuuimanuu (-) u (+) ueneit JJTHK, MexaHU3MEI
JIIOHTAIlHH, CXEMa «Pa3sMaThbIBAIOLIErOCs PYJIOHA», CHHTE3 ABYIEIIOYCYHEIX U OJHONEIOYEYHBIX
MOJIEKYI, MEXaHH3M IMpPKyJsapuzanuu. COOpKa BHPYCHBIX 9acTHIl. Vcmonb3oBaHHE B T€HHO-
HH)KESHEPHBIX HUCCIIEIOBAHMIX.

I'emunuBupycsl. Cemeticto Geminiviridae. Kitaccubukanus reMnHHBAPYCOB (poj Begomovirns,
pon Curtovirus, pon Mastrevirus). I'eneTudeckas xapra TeHoMa. TPaHCKPUIILMA: IIPOMOTOPEI H
TEPMUHATOPEI TPAHCKPUIILNH, PAaHHHE U O3THHE T€HBI, PETYJIALUS TPAHCKPHIIHHK, Permmkanms:
DIIEMEHTHI 'eHOMa ¥ BUPYCHBIe GelIKH, BOBJIEYeHHbIE B perInKanuio. CxeMa pelumKaliy reHoMa
FEMUHUBUPYCOB. TpaHCIIOPT TIeMHHHMBHPYCOB B 3apak€HHOM pacTeHHH. Mcmomp3oBaHue
T€MHHHUBUPYCOB B FT€HHO-HHKEHEPHBIX MCCIEIOBAHMIX. DBOIONHASL TEMUHUBHPYCOB,
Hanosupycsl. CemeiictBo Nanoviridae. Obmias xapakTepucTika, [ eHeTHYeCKas KapTa reHoMa,
IPOMOTEPHI M TEPMHUHATOPH! TPAHCKPHIILIMH, PAHHUE U ITO3HHE M'eHEI, PETYIIALINS TPAHCKPHUIILIHH.
I'enbl, accOUHHPOBAHHEIE C pEIUTHKAIHEH reHoMa, 6eToK 060T0UKH, TPAaHCITOPTHEIE TEHEL.
[Tonmuomasupycel. CemeiictBo Polyomaviridae. Opranuzauus resomMoB SV40 u BHpyca MOTHOMEL
Penmmkarus xomneieBoit asynenoudeanoit JJHK mo cxeme KapHrea, muaupyromias # oTCTaromas
Hend. MHunuanus peruiukaluy, poib T-aHTHIeHa. YdYacTHe I'MCTOHOB, Tomou3omepassl I u
Ipyrux KinetouHex OenmkoB. OcobenHoctd Tpanckpumuu y SV-40 - wreTodnsle ¢axTopsl,
PETYJLITOPHEIE 3MEMEHTHl B mocrnemoBaTtensHoctr JHK, pammwmit w mozmaui mpomotepsi, T-
AHTHIeH KaK TPaHCKPUIIIUOHHEIH (akTop, B3aUMOAEHCTBYIONMH C BUPYCHBIM H KIIETOYHBIM
T€HOMOM. :
[Manunnomasupycel. CemeiictBo Papillomaviridae. CTpyKTypa TeHOMa H CTPOCHHE BHPHOHOB Ha
npumepe HPV-16. JIBa cemeticrea MPHK, Tpanckpunmus ¢ pannero (P97) u nozasero (P670)
IIpOMOTepoB. /[Ba CHrHaja NONHAJeHUIHPOBAHMS, albTePHATHBHBIN Crutadcuur. TpaHCsis
MOJTAIICTPOHHEIX MaTPHIl. 3aBHCUMOCTE 9KCIIPECCUH reHoMa U perutnkauui HPV ot kieTounoro
1ukia, [lanunnoMaBUpycel M KaHIEpOreHes, B3auMoeicTBrE ¢ pS3. OcofeHHOCTH HMMYHHOTO
OTBETA KJIETKH Ha HH(EKIHIO.

ITapBoBupycsl. CemelictBo Parvoviridae. I'pynnbl aBTOHOMHBIX M aJI€HOACCOIHHPOBAHHBIX
napBoBHpPYcOB. CTpyKTypa apBOBHPYCHOIO TeHOMa, GYHKIIMH 3aKOAHPORAHHEIX B HeM OeKoB.
DKcIpeccuss TEHOB: albTepHATHBHAS HHHULMAINSA TPAHCKPHUIIMY, ciulaiicunr. Perumukanms
[IAPBOBUPYCOB C ITIOMOIIEIO CaMO3aTPAaBOYHOI0 MEXaHH3Ma, HCIIONE30BAHKE KOHIEBEIX IIOBTOPOB
B peIlIUKaIlMK. BOSHHKHOBEHHE MHBEPCHI KOHIIEBBIX 3JIEMEHTOB TIPH peruTHKaIie. OepMeHTH 1
BCIIOMOTaTeNbHEIE OEKH, YIacTBYIOIINE B PEIIIMKALIUY [1aPBOBUPYCOB.

T-neuetnrie 6aktepuodaru. CemeiictBo Podoviridae. Ctpykrypa reHoma T-HeueTHEIX (haros.
OCHOBHBIE TPAHCKPHUIIITMOHHEIE eIMHUIIE] TEHOMA: paHHHUE, CPeIHUE H T03AHHE TeHbl. OnepoHsl,
TpaHCKpHOHpYyeMBIe KIIETOYHOH " darocnenubugeckoi PHK-nomamepazaMu.
[TocnenoBaTebHOCTE 3KCOPECCHH TEHOB IIPH 3apaXKeHWH KiIeTKH. MomaupHKalmyd KIeTOYHOH
PHK momumepassr npu wuHbexkuuu. Paropas permmmcoma. Mexanusm permkauu JIHK.
O6pa3oBanre KOHKaTEMEPOB.

T-geturre 6axrepuodaru. CemelictBo Myoviridae. Ocobennoctu JIHK dara T4, Mexanusmel
HHUIHAIMY perTuKanud. PerummkatuBHell annapar. O6pa3opaHue H Hape3aHHe KOHKaTeMepOB.
Cuntes cyOGcrparoB juis cuHTe3a (arosoit JIHK. Perynsuus Ttpasckpunuuu y dara T4.
OcoOeHHOCTH paHHWX, CPEIHHX H IIO3JHUX IIPOMOTEPOB U MEXAaHHU3MOB HX Y3HABAHHA.
Mopuduxkamus kinerounoit PHK-mommmepassl. bemox Mot u  apyrue daroseie  Genki,
YUACTBYIOIIME B PETYISIIHU TPAHCKPHIILIMH.

Baktepuodar msmGaa. CemeiictBo Siphoviridae. Knaccuukanus M CIpyKTypa TIe€HOMA
npeacraBuTeneit cemeiictBa. Bakrepuodar X. PaHHSI ¥ NO3NHAA TpaHCKpHIIMs. Peryminus
TpaHcKpHIEH y (ara X (OmepoHs! ¥ UX IPOMOTOPEI; HCTHHHO-PAHHS 3Kcnpeccus, 6enok N u
MEXAaHH3M €ro aHTHTEPMHHHPYIOIIEro IeHCTBUSA, I/HC-IIEMEHTHI, KIETOUHBIE YYaCTHHKH
AHTHTEPMHWHALIMK; BKJIIOYEHHE cpenHux TIeHoB, ponb OGemxoB C2 u C3; ycTaHOBIEHHE H
HOJIEPKAHUE PETIPECCHH, OTiepaTophl U penpeccop Cl; nepenpeccus, 6enok Cro; TpaHCKPUIILKSL
[IO3IHHUX TeHoB, Oenok Q M ero aHTHTepMUHHUPYIONIee AeHCTBHE). Y CTAHOBIEHUE JIM30I€HUH H
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MHIyKMs npodara. Pemmakamud dara X (ori ¥ ero y3HaBaHWE; HHHIHALNS; PO (aroBbIX U
KJIETOYHBIX OEIKOB, TPAHCKPHILMOHHAS AKTHBALMS; PAHHAS W TO3[HAS PEIUIHKALKI, cXeMma
"BTOPHYHOTO Pa3MaThIBAIOMIET0Cs PYJIOHA"; KOHKATEMEPHl H HX MPEBPAILEHHE B MOHOMEPEI).
HcnonezoBanne OakTepuodara X B TEHHO-MH)KEHEPHBIX HCCIEHOBAHUAX. BOJIOLMS
Gaxtepuodaros cemeitcrea Siphoviridae.

lenaynnasupycel. CemetictBo Hepadnaviridae. Knaccubukanus. ['enaqHaBupychl KaKk 1aTOTEHEL.
Crpoenne BupuoHOB. Opranusanus reHoma. OGpa3oBanne KOBAIEHTHO-3aMKHYTOH KONBIEBOMH
HHK. benku, komupyemsle remansaBupycamu. bemox X. Tpanckpumuus: o6pa3oBaHHe
cnenduueckux MPHK u nperenomuoit PHK, skcniopr u3 sapa. Benok P. Pemnmukanus renoma:
MHULMAHESA OOpaTHOH TPaHCKPHIILHH, COIPSKEHHE PEIUTHKAIMA ¢ (hOPMHUPOBAHMEM BHPHOHA,
cuntes (-) ¥ (+) uened JHK.

Anenosupycel. CemerctBo Adenoviridae. Knaccuduxanus anenosupycos. CTpyKTypa BUPHOHA.
Bupycusie momanentaas! 1 JJHK. Opranusanus reroma. Permkatusneiit uuki: 1) ancopbrus u
IIPOHHUKHOBEHHE B KIIETKY; 2) aKTHBAIHS PAHHHX TeHOB; 3) perutdkaius; 4) akTHBAIHS TO3THIX
TCHOB; 5) cOOpKa BUPHOHOB H OCBOOOXKIEHHE M3 KIETKH. PeKOMOHMHAIMs y aleHOBHDPYCOB,
neekTHple Hene(EeKTHBIE aJCHOBHMPYCHBIC THOPHIBL BHpYyCHEIE aHTarOHUCTH HHTephepOHa,
TNF, nuroroxcugeckux T mumQouuToB. AIEHOBUPYCHEIH OHKOTEHES.

['epmecupycel. CemelictBo Herpesviridae. Knaccudukanus reprecsupycoB. CTpyKTypa
BupHoHa. Bupycusie nomunentaasl u JHK. Opranuzanns renoma BHpyca IPOCTOTO repIeca.
Pemmikatusreiit nuki: 1) agcopbuus U IPOHUKHOBEHUE B KIETKY; 2) aKTHBAIMs PAHHUX TCHOB;
3) perumKanus; 4) aKTHBALHS [T03IHIX T€HOB; 5) cOOpKa BUPHOHOB ¥ 0CBOOOMKIECHHE H3 KIETKH.
OcobeHHOCTH PENVIMKALMK IPYTHX TePHecBUPycoB (BUpyc DmnTeiHa-Bapp, muToMeranosupyc,
BUDPYC BETPSHKH-30CTEPA, OHKOTEHHEIE TePIIECBHUPYCEL).

[oxceupycel. CemelictBo Poxviridae. Knaccubuxanus mnoxcBupycoB. CTpyKTypa BHpPHOHA
BHpYycCa OCIOBaKLUKHBL. BupycHble nmomumnentuasl, ¢epmedTsl Bupuona u JHK. Opranusamus
reHoMa. PerumkaTuBHbN UKL 1) ancopOuus ¥ IPOHMKHOBEHHE B KICTKY; 2) aKTHBAIHS PAHHHUX
T€HOB; 3) peIMKalus; 4) akTHBAIHS TO3IHUX TE€HOB; 5) cO0pKa BUPHOHOB M OCBOOOKIEHHUE H3
KJIETKH, JIBa THIIA 3pejbIX BHPUOHOB. BHpycHBIE OEMKH - aHTAarOHHCTHI UMMYHHOM CHCTEMEL.
OnKOreHHbIE TIOKCBUPYCEL.

Henonszosarue JTHK comepxammx BUPYCOB 9YKapHOT B Ka4eCTBE BEKTOPOB
I'enHo-umKeHepHEIE  peKOMOMHAHTEl IIOKC-, aJeHo- W OaxkynoBupycoB. [IpumHIHIIED
KOHCTPYMPOBAHHsI, CHUCTEMBI CyIEpIKCIpeccud. Mcmonp3oBaHMe peKOMOWHAHTHEIX BHPYCOB
(BaxIIMHBI, TEHOTEPANNS, PEIICHIE HAYIHBIX 3a/1a9).

Pennuxayus u mpanckpunyus zenomos PHK-codepacaujux eupycoe

Yereipe rpynnel PHK-comepixamux BHpPYCOB B COOTBETCTBHH C IPHHIMIIHAILHOM CXEMOMH
PETLIHKALMH.

PHK-comepxamue Oaxtepmodarn. CTpykTypa TreHOMa, IHC-DJIEMEHTHI DPEIUTHKALNH, CXeMa
permukanuu. CTpykTypa permkassl ¢aroB. @OyHKIUM KIETOYHBIX W (arocnerpbrdeckux
cyOrenunnL, Huskomonekysipable peruniupytommecs PHK daros.

ITukopraBupycel. CTpykTypa reHOMa, pennukatuBHele sieMeHTel PHK, kierounele calTel
pemukanui. Cxema permmkanuu: PHK-PHK u PHK-GenkoBele  B3auMOIEHCTBHSA IIPH
HHULIMAITAHE CHHTe3a (-) e | (+)IenH.

AmnpdaBupycel. CTpykTypa TeHOMa, pEIUIMKATHBHBIE 53JIEMEHTHI, CXeMa peIUIMKalud U
TpaHcKkpuniuy. ConpspkeHUe MPOLECCHHTa IIPeIIeCTBEHHHKA PpeIIHKATHBHBEIX OelIKOB H
cunte3a (-)PHK, (+)PHK u crPHK. buoxumugeckue aktuBHocTH OenkoB NS1-4. Cunres
cybrenomuoit PHK na wmarpune mnomnopasmepHodt (-)PHK. CyOreHomubi mpomoTop
anedasupycos. ledexrusie perwmuuupyronecs PHK.

Anbda-rtonobHele BUpycel pacTeHnit. OIHOKOMIIOHEHTHBIE M pa3feleHHbIe TeHOMEBL [lmc-
curHais! permkanyy. Cybrenomusie npomoTops! # cuHTe3 crPHK. @ynxunu TPHK-nogo6Hex
CTPYKTYP B BUPYCHBIX T€HOMAX.



Pome pamerux PHK-PHK B3aumoneiicTenit B PHK renomax mpu perukanuy U TPaHCKPUIIIKH
MIOTEKCBHPYCOB, TOMOYCBHDYCOB M JHAHTOBHPYCOB. AGOPTHBHAs TPAHCKPHIIIMSA (CHHTE3
ykopoueHHbIX (-)PHK — marpun st cunresa crPHK),

CrpykTypa reHoma, periiKanys 1 TPAaHCKPHIIIIUS Y KOPOHABUPYCOB M apTEepHBHPYCOB, [IpuHImI
IIPEPBIBUCTOM TpaHCKpUIuu. Monenu cuaTe3a crPHK.

Bupycer ¢ meratusaeiM PHK-renomom. Pennukaius @ TpaHCKpHOIUS TeHOMa pabaoBHPYCOB
(BHpyca BE3WKYISIPHOTO CTOMATHTa) W M NapaMHUKCOBHPYCOB. PelakTHpOBaHWE MpPH CHHTE3E
MPHK mapamukcosupycos. «IIpaBuno mecta». Pennukanus ¥ TpaHCKpUIIKS IeHOMa BHpYyca
BUpyca rpunma. PemmukanMd ¥ TpaHCKpHNIIHMS TreHoMa OOpHAaBHpPYCOB. BHpycel ¢
neycMeicnenHbiME reHoMueIME PHK. Tpanckpunmus v pernukanus reHOMOB GYHBABUPYCOB H
apeHaBHPYCOB.

Bupyce! ¢ asynuTaareiM PHK-renomom. Permmkaliist ¥ TpaHCKPHIIIHASA TEHOMA [HCTOBHPYCOB
(cbar phib) u peoBupycoB. YHHKaNEHOCTE MexaHu3Ma cuHTe3a PHK B cyOBMpYCHBIX yacTHIAx.
Oco6eHHOCTH CTPYKTYpHE TeéHOMa M MEXaHHM3MOB peIlIMKAlui OHPHABUPYCOB, TOTHBHPYCOB H
TUIIOBUPYCOB.

Kanonudeckue M HekaHOHMYeCKHE MexaHuW3MBEl oSkcnpeccun PHK remoma (Ha mpumepe
moteoBupyca). [uxmmzanus PHK. PubocomanbHblii caBur pamku cunTeBaHusg. Craboe
ckanupopanue. Cympeccuss ciaboro TepMuHaropa. Kopotkue cybremomueie PHK-
«pubdoperynaTopsi». Poms nansaux PHK-PHK B3aumMoneficTBHi Ipy SKCIpeccHn (TPaHCIISIINAH).
I'enetndeckue B3aumonercteua Mmexny PHK-Bupycamu. Peaccoprauus m MexMoneKyspHas
pexkoMOuHanusa. Bupgsl pernmkatmBHOM W HeperumkateBHOW — PHK-pexomGuuanmy.
Pexombunamus wMexny PHK-supycamum B mpupome. buwomormueckoe 3mnagennwe PHK-
peKoMOHHAIIHA,

JKusHecTolKOoCTh M 3BOMONMOHHEI nmotennuan PHK-BupycoB. OTCyTCTBHE pemakTHPYIONIEH
aktupHocTd y PHK-3aBucumerx PHK-nomumepaz u  HectabumprHocts PHK-remomos.
ITomexoycTOHYMBOCTE M 3BOMOLMOHHBIA IoTeHIHan BupycHeIX PHK-remomos. ®akrtopsl,
cniocobcTByronue Bunoodpazosanuo y PHK- Bupycos.

Ipomonus PHK-conepxamux BupycoB. OcHOBHBEIE ABIKymume CITH SBomonun PHK renomos.
DBOMIONIMOHHAA MOOMIBHOCTE. MyTanuu, BHOCHMEIE IIpu KomupoBaHuu Ieneii PHK
nonuMepazaMi. Pexombunanmu., PHK Bupyc kak KBasuBHI. OBOJIOLHMOHHBIE OTPaHHYECHHA,
HakJaJelBaeMele Ha pocT pasmepor PHK resomos. DBomonus BuproHa. KoHIemius BHPYyCHEIX
cynepcemeiicts. Cymnepcemelictea anbda- NOHOOHBIX U M[UKOPHA-MONOOHEIX BHPYCOB.
KoHcepBaTHBHEIE [OMEHBEl IIOJIUMEpashl, XEIHMKa3bl, IPOTEHHAa3sl W METHITpaHC(epassl.
CrpykTrypa "ceplleBHHHBIX" JIOMEHOB peluidkanuu. BermomorartenbHele reHel. [lepectaHoBka,
OyIUTHKALUs Y 3aXBaT reHoB. BosHUKHOBEHNE HOBBIX TeHOB. MoIynbHAs 3BOMIONNS HA IIpUMEpe
TpO#HOro 6/10Ka TPAHCIIOPTHEIX FE€HOB Y BUPYCOB PACTEHUH.

Tpancnayus eupycrueix PHK

OTnuuusi CHCTEM TpPAHCIALUM Y HPOKApHOT M dyKapuoT. CKOpOCTh TpaHCISALUMH, HabOpEI
(aKTOpPOB WHHMIMAUMHM W TEPMHHAIMKM B IPOKAPHOTHYECKHMX H OJYKAPHOTHYECHX CHCTEMaX.
HoctynHocTs BHyTpeHHuX reHoB B MPHK it TpaHcmauuu. Oxcnpeccus reHomo PHK
HakTepuodaros cemeiictra Leviviridae (Qbeta, R17, MS2). Perynsius HHHLMALKWE TPAHCIIALIHH.
V3naranwe mnocnenoparensHocTed [llain-J/lanerapHo, nozaBleHWE H CTUMYJIHpPOBAaHUE
y3naBanus 308 cyOwemununeit pubocomer 3a cuer PHK-PHK wu PHK- 0OenkoBbeix
B3aUMOJEHCTBUH, Perynsius B3aMMOUCKITIOYAIOMIUX IIPOIECCOB PEIUIMKAIIMM U TPaHCISIIAU
¢aroeerx PHK.

Oykapuotuyeckue cucteMbl. Ponb 5' 1 3' konuessix crpykryp PHK B mpe-TpaHCisiumoHHBIX
cobertusax. [ukmuzanus monekyn sykapuotaueckux PHK 3a cger B3aumopelictBus (GaxTopoB
HHHIMAINH, Y3HAIOIUX 5'-Ken-CTpyKTypY, 1 PAB, y3natonux 3'-nomu(A)-1ocie0BaTeIbsHOCTH.,
AnerepHartuBHble crnocobel  nukimzanuu  BupycHod MPHK 3a  cuer PHK-GenxoBrix
B3aUMOJICHCTBHH (ToraBUpychl, ToOamoBupycEl, Opomorupycel) ¥ PHK-PHK B3aumonmeiicTBuii
(ToMOYCBHPYCHI H JIOTEOBUPYCEI).



Ponp S'-merpancmapyemoit obmactu (HTO) B Tpancmsmun Bupycubix MPHK. CkanwpoBanve u
KOHTEKCT HHHUHMATOpHOro KonoHa. Ilpasmmo Kozak. CrmaGoe ckaHMpOBaHHE M peryJsLHs
TPAHCJALHMH OJHOTO I'€HA, MEPEKPHIBAKOIIMXCA MEHOB M pa3fielbHEIX FeHOB B BHpycHEIX PHK.
Pone peimenexammx Mamsix ORF (uORF) B perynsuum Tpacasmuu. Mcemomb3oBamue
«HEKaHOHWYECKHX)» HHUIUATOPHEIX KOJOHOB B BUPYCHEIX CHCTEMAX.

MexanusM IIyHTHpOBaHHS y HapapeTpoBHpycoB. JlocTym k BHyTpeHHEM AUG KomoHaM -
PCHHUIMALMS Yy [ApapeTpOBUPYCOB H  KaIHLUHUBHPYCOB. MOJNEKY/IApHbIE MEXaHH3MEI
PEeUHUIIHAIMH.

Hexanonuueckue MexaHW3MEI HHUITHAIIMH TpaHC/ssuuy BupycHbX PHK - ucnonssopanue IRES-
3JIEMEHTOB ([IMKOPHABHPYCHI, BUpycC renartura C, IUIHCTPOBUPYCHI) U 3'-KOHIEBEIX YHXAHCEPOB
Ker- HesaBucuMoi TpancsnuH (3'-CITE) (ToOMycBUpPYCEI, KADMOBHPYCHL, TFOTEOBHPYCHI).
Hoctyn x BHyTpeHHMM ORF ¢ mOMOMIBIO HEOPTOMOKCANBHEIX MEXaHM3MOB 3JIOHTAllHH H
TepmuHalyd. Cynpeccus cnaboro TepMHHATOpa, pUOOCOMATBHBIN CIBMI PAMKHM CYMTBHIBAHHS,
MEeXaHH3M stop - carry on. JleTepMHHAHTHI CYTIPECCHU H CIIBUIa PAMKH CYHTHIBAHUS B BUPYCHEBIX
PHK. Ckonp3dmas MOCIEIOBATEIBHOCT, IICEBAOY3/IEI, TOJOJHBIE KOJOHBL KJeTouHEIe
AEeTEPMHHATEI HEKAHOHWYECKUX COOLITHH IIPU SJIOHTAIIHH

TpaHcssnuH (penkue TPHK).

ITocTrpascsunoHHbIE COOBITHA - MPOLECCHHI BUPYCHEIX MONMIETHAOB MPOTEMHA3aMH. THIIBI
BHPYCHBEIX IIPOTEMHA3 - acCHapTHJIOBEIE, XWMOTPHIICUH-TIONOOHBIE H IanaWH-IIOJOOHEIE.
Mexanusmel nponeccudra y PHK-conmepxamux BUpycoB SykapuoT. JIujepHble NpOTEeHHA3BL.
Benkosele mnTepMenua™. Bupyc-kogupyeMele KO(GaKTOpEl MpoTeonH3a (Ha IpuMepe
KOMOBHPYCOB).

JKchpeccus 2eHOMO08 PemposuUpYCo8

OOmast XapakTepHCTHKAa DPETPOBHPYCOB H HCTOPUS DPAa3sBHTHS PETPOBHPYCONOTHH. Mcropus
OTKPBITHS PETPOBHPYCOB. PaboTel JaTcKUX HCcilenopateneii DiepMana H baura 1o BEIIEJIEHHIO
H XapaKTePHCTHKE BUPYC JieHKo3a NTHL, 3KcrepuMeHTsl [leftnTona Payca (CILA) ¢ Bupycom
capkoMel mTHll. CTpoeHHe IeHOMa PENIMKallHOHHO-KOMIIETEHTHOIO BHpyca capKoMbl Payca
(BCP). Pone rema src B Tpanchopmupyromeii axktusHocTH BCP. Tpancdopmupyromue u
HETPaHCHOPMUPYIOIIME  PETPOBHUPYCEL  TpomuM3M  peTpOBHPYCOB. SIBIEHHE  BHPYCHOM
uHTepdepenimn. ['pynmsl uuTepdeperiy. CHCTeMaTHKa PETPOBHUPYCOB CEMEHCTBA BHPYCOB
JelKO3a MEINEH, OCHOBAHHAs HAa TPONH3ME PETpoBHpYcoB. MccmemoBaHus Tpomusma BHpyca
capkomel Payca JI.A.3uns6epom 1 SAunom Cobonoit. OunkoreHHbBIe peTpoBUpyCcEL. OcobeHHOCTH
TEHOMHOH OpraHu3allid | PpEIUIMKAIlMM OHKOTEHCOMCPIKAIUX PETPOBHPYCOB. BHpych
IOMOITHUKH. fBneHne KoMmmueMentauu. OTKpeiTHe 00paTHOH TPAHCKPHIILMY - 3BE3AHEIN Yac
perpoBupyconorui. OcCHOBHas [0rMa MOJEKYJSIpHOH OHONOTHE W ee NpPUHIHNHATIBHAL
«MOJICPHH3AIMA», CTABIIAs BO3MOXKHOH IIOCIE OTKPBITHS IIpollecca OOpaTHOM TPaHCKPHITLHH Y
perposupycos. Pabotel HoGenesckux naypearos I'.Temuna, [l.bantumopa: oTkpeITHE 0GpaTHOM
TPaHCKPHUIITa3bl PETPOBUPYCOB. BKJIag peTpOBHPYCONIOTHH B IOHUMaHHE MEXAHH3MOB BHPYCHOT'O
KaHneporenesa. [Ipoctele W cinoxHBIE peTpoBHpycEl. BHpychl ceMeiicTBa Ieifko3a MEIIICH,
JIEHTHBUPYCEIL, ciymMaBupycsl. CTpoenne BHpHOHOB. CTpyKTypa TeHOMa Ha IpUMepe BHpYyca
nerKo3a Melmel Monoru.MecTo peTpoBUpyCONOTHH B OMonoruyeckoit Hayke. PeTpoBupycEl Kak
MOJEIb. Y HHKaJIbHOCTE T€HETHIECKOH CTpaTerdd peTpoBHPYCOB. TPaHCTeHO3, TPAHCAYKIUS H
TeHEeTHUECKHH 0OMeH.

JKM3HEHHBIH LUK peTpoBHpycoB. [lepBHYHOE B3aMMOJEHCTBHE PETPOBHPYCHBIX YACTHI[ C
HeclenM(UIeCKAM KIETOYHBIM pELENTOpOM TemnapaHcyibdaroM. BsammopeiicTeue Oenka
000/I09KH PETPOBHpPYCa CO CHEUHGHUSCKUMHU KIETOYHBIMH PELENTOPaMH H KO-PEHIENTOpaMH (B
ciydae JieHTuBupycoB). SU mw TM cyOwemununsl Genka obGonouku. IIpoOHWKHOBEHHE B
uromnnasMy. KorbopMalnoHHEIe H3MEHEHH CyOpequHuLl Genka 000I0uKH, HHAYIIHPOBAHHEIE
B3aHMOZEHCTBHEM C PELENITOPOM (KOPEIENITOPOM ), IPUBOJANIHE K CIUAHUIO 000I0UKH BHpyCa U
KIeTouHOH MemOpanbl. CuHTe3 mpoBHpyca - obpaTHas TpaHckpumuus. Cxema CHHTe3a
neynenovednoro JIHK-mposupyca na onHouenodewnod + 1emw reHomuoit PHK. Jlnunaubie
xoHuesbie MoBTOPEI (LTR). CTpykTypa u perynaroprsie snemenTsl LTR. [lenennonHEIE MyTaHTEL
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no LTR. Vgactox ceasemBanud mpaiimeprHoit TPHK. f" - obmacte: nokanusauus # pois B
(GopmupoBaHuH BHpHOHA. CHrHaNBl CIUIAHCHHTA Y IPOCTBIX M CIOXKHBIX PETPOBHPYCOB.
TpancnopT K sapy, uHTerpanud B reHoMuyro JHK. Crnenuduaaocts HHTErpanun IpoBUpyca B
reHOM KIIeTKH-XO03fMHa. AKTHBHEIH (HEKOHAEHCUPOBAaHHBIH) xpoMaTuH. Pabotel Kodduna u
Ckanku. OKCIpeccHs MHTErPUPOBAHHOTO DPETPOBHUPYCHOTO reHoMa. CHHTE3 BHYTPEHHHX
CTPYKTYPHEIX O€IIKOB PETPOBMpYCA H BHPyCCHELUDHIECKAX (EPMEHTOB, CHHTE3 H IPOIECCHHT
cybpemunun Oenxa o6o0m04kH peTpoBHpycoB. COOpka BHUPYCHBIX YacTHI[, CO3PEBaHHE
BHYTPEHHHUX OENKOB IIOCIE OTIOYKOBHIBAHHS PETPOBHPYCHOM YacTHilbl. HyKaeokamecHmIHBIH,
KallCHIHEI ¥ MaTPHKCHEIA O€NKH - NPOAYKTBI IpOLEcCHHra Oenka-mpeAlecTRCHHHKA gag
BHpyccrenM(pUUECKOd MpoTea3oll. PennuMKarnMoHHO-KOMIETEHTHBIE W PEINTHKAIHOHHO-
HEKOMIIETEHTHEIE (nedeKTHEIE) peTpoBUPYCEL. [IpHpoaHEN nmepeHoC reHeTHYECKOro MaTeprana
OT OJJHOM KIIETKH K JpYToi. BHpycHEIE aKTHBHPOBAHHEIC OHKOTEHEL. VIHCEPLHOHHEIN MyTareHes.
PerpoBupycuele BekTophl. lLluc- W TpaHC-371€MEHTEI PETPOBHPYCHOTO T€HOMA W IIPHHIIAI
KOHCTPYHPOBAHHS  DPETPOBHPYCHBIX  BEKTOPOB.  [HILI  PETPOBHPYCHEIX  BEKTOPOB,
CAMOMHAKTHBUAPYIOIMECS BEKTOPHl. CHCTEMBI IIepeHOca M OSKCIPECCHH TIeHOB Ha OCHOBE
PETPOBHPYCHBIX BEKTOPOB. YIIaKOBHIBAIOMIME KIETKH. [IceBHOTHIIMpORAHHE M HCIIOIB30BaHHE
3TOr0 (DeHOMEHA NPH CO3NAHHH PETPO - U JICHTHBUPYCHBIX BEKTOPOB I TE€HHOM M KIETOYHOM
Tepanuu ¥ OMOTEXHONOTMH. PekoMOMHAHTHEIE PETPOBMPYCHBIE BEKTOPHI B T'€HHOM Tepamuu.
[Imrocer u MuHYCHL. [[M3afiH peTPOBHPYCHBIX M JIEHTHBHPYCHBIX BEKTOPOB. MapKepHEIE T'€HEL
IlepeHoc M 3KCIpeccHs LENEBBIX I'eHOB. M30upaTellbHOE NOJABIEHHE 3KCIPECCHH T€HOB B
KJIETKaX 4YeJIOBeKa UM JKMBOTHBIX ¢ momomibio shPHK, cuHTe3 KOTOpEIX in vivo HampapiseTcs
PETPOBHPYCHBIMH ¥ JIGHTHBHPYCHBIMH BekTopamu. LoxP-Cre cucTeMBl Ha OCHOBE
PETPOBUPYCHBIX BEKTOPOB. [IpobnemMa «I0HOpP MPOTHB XO3SIMHAY M CHCTEMa «caMoyOuicTBay c
noMomero tk reHa Bupyca mpoctoro reprneca. IIoMCK M BBIIETIEHHE HOBBIX PETPOBHPYCOB.
CoBMmecTHEIe npoekTsl naboparopuit B.llpaconoBa (MHCTUTYT MONEKYISpHOH OHMOIOTHH HM.
B.A . Durensrapara PAH) u K.Ctoxuar (MHCTHTYT 3KCHEpHMEHTAbHON BHPYCOIOTHH HM.
I'Tlerre T'ambypr, ['epManus). ODHIOTEHHBIE PETPOBHPYCHI UENOBEKA M JKUBOTHBIX H HX
uHaykuus. Paboter E.JI.Ceepanosa. HeliponerenepaTHBHEIE PETPOBUPYCHIL.

CnoxHble pETPOBUPYCHL. JIEHTHBHPYCBI M HX CHCTEMa pETY/LMH 3KCIpEecCHH. Bupych
HMMYHHOTO JIe(uIUTa 9eloBeKa | )KMBOTHBIX. MICTOpHS OTKpBITHS, XapaKTepHbIE 0COOCHHOCTH.
[Touck sddexTurHex uHruburopon/omoxatopor HIV. Pazpabotka sKcIpecc-CHCTEMEI
Ge30macHOro NoUcKa HHrHOUTOPOB. THITEI HHTHOMTOPOB M MEXaHH3MBI HX JICHCTBHSL.

Bupycs! pacrenuii.

Knaccubukanust pacTHTENBHEIX BHPYCOB. OCHOBHBIE KPUTEPHH KiIacCH(HKAIMH: CTPYKTypa
BHPHOHOB, THI T€HETHYECKOTO MaTeprajia ¥ TOMOJIOTHS aMUHOKHCIIOTHBIX IOCTIEN0BATENbHOCTEH
KOHCEPBATHBHEIX JOMEHOB BHPYCHBIX OenkoB. JIONMOTHUTEIBHBIE KPHTEPHH KIlaCCH(HUKaIMM:
CEpOJIOIHYEeCKOe POACTBO, (PH3MKO- XHMHWYECKHE CBOMCTBA BHPHOHOB, IIYyTH II€PEHOCA,
CUMIITOMATHKA U KPYT X03sieB. 3HAYMMOCTE KPUTEPHUEB KIacCHPUKAIHH.

[TyTH IpOHUKHOBEHHS BHPYCOB PACTEHHH B KIETKY. MexaHW4ecKuH MyTh IPOHUKHOBEHHS: €r0
SKCIIepUMEHTANBHEIE W IMpPHUPOIHBIE BAPHAHTHI, BIMSHHE YCIOBHH OKpYyXKarolled cpenbl Ha
5p(PEeKTHBHOCT 3apa)eHHs; KuHeTHKa WMHGEKIMH. ATPOHHOKYMIUMS: arpobaxrepuu, Ti-
IUIa3MH/IE], MCIIONB30BaHKe arpobaxktepuil B ¢puToBHpyconorud. I1yTe nepenoca GUTOBHPYCOB
CEMEHAMM: IIyTH II0MalaHus BUpyca B ceMeHa, 3(p(QeKTUBHOCTD IepeHoca y pa3InIHbIX BUPYCOB.
ITepeHOC pacTHTETBHBEIX BHPYCOB IIBUIBLOH: OCOOEHHOCTH Takoro THma IepeHoca. Ilepenoc
BUPYCOB IIpH BETETATHBHOM DPa3MHOMXKEHHHM HHOHIHPOBAHHEIX DPACTEHHH H paCTCHHSIMH-
[Iapa3uTaMu; SKCIEPHMEHTAIBHOE HCIIOIb30BaHHE TAKHX ITOJX0I0B.

Ileperoc QUTOBHPYCOB BEKTOPAMHU-IIEPEHOCUMKAMH - X OHONIOTHSA M THIBI B3aUMOJEHCTBUA C
BHPYCAMH: HENEPCHCTEHTHEIH, ITONYIIEPCHCTEHTHBIH M IEePCHCTEHTHBIM (IIPONaraTHBHEIH H
HEIPOIAraTHRHEIA BapUAHTHI), MOJIEKYIAPHbIE MEXaHW3MBI TMPOLECCOB MEPEHOCa Ha IpUMepe
[IOTH-, KIIOCTEPO-, KAYIUMO-, PUTOPE0-, H TFOTEOBHPYCOB.



Kpyr xo3seB duroBupycoB. OnpeneneHus: XO035HH, JIOKAJIbHbBIM XO3SHH, CHCTEMHBIHA XO3SHH,
AMMYHHOE pacTeHHe. JIeTepMHHAHTBI Kpyra XO3s€B: «pa3/leBaHHE» BHPHOHA, PEILIMKAIIHS,
MEKKJIETOYHBIH TPAaHCIOPT M OTBET PACTEHUs Ha HH(EKIIHIO.

Penumkanus QUTOBUPYCOB: METOIBI U3YUEHHUS i VIVO | In Vitro, IX IPEUMYIIeCTBA H HEJJOCTATKH.
@DepMEHTaTHBHBIE aKTUBHOCTH BHPYCHOH PEIUIMKAa3bl. MeXaHU3M peIIHKAlUH BUPYCa MO3aHKH
KOCTpa: H3y4EHHE PEIIHKALIMHY B JIPOXKKEBOU cHUcTEME, QYHKIIMHK U NoKanu3anus Oenkos la u 2a,
curanel B PHK, nHeoOxomumsie mns pemmukanuu. OcobeHHocTH cuHTe3a (+) u (-) Ieme,
xo3siickue Genky, yuacTytonue B permukanuy: elF-3,Ydjl, Lsmlp. Cxoncteo permmukammu BMK
4 peTpoBHpycoB. Monens mis u3ydgenus pekombunarn PHK Bapyca Mozankm KocTpa.
bmwkHAl B DanbHEE TPaHCIIOPT BHPYCOB IO PACTEHHUIO Ha IpHMEpax ToOaMo- B KOMOBHPYCOB
(xkpaTtkas uHGOpMALIHUS).

OtBer pactenus Ha uHOpexnmo. Hecrmenududueckue u3MeHEHHs NpH OHOTHYECKOM CTpECCE.
Toxcunsl. IlepBHunble W BTOPHYHBIC SIHCHTOPEL. OIHUCHTOPHl OENKOBOHM, JHIHAHOM H
onHMrocaxapuIHoOH npupoasl. Mozens reH-Ha-reH, BUPYJIEeHTHEIE H Pe3UCTEHTHLIE reHbl. Monenn
MHIYKIMH DPE3UCTEHTHOCTH. I'pymnmbl OCIKOB PE3UCTEHTHOCTH, KX IOMEHHAs CTPYKTYpa.
[Ipumepsr: BHpyc Tabaunod Mo3aumku u N-ren, X-Bupyc kaprodens u red Rx. Penenrtopsr
SmucUTOpoB. (-Oenkm pacTeHWi. PacTHTenbHEIE NPOTEMHKMHA3bl M NpoTerHbochaTassl.
OcobeHHOCTH (QYHKIIMOHHPOBAHUSA CHIHAJIBHEIX CHCTEM PACTEHHH MpHU OHOTHYECKOM CTpECCe:
AnenunaruuknasHod, MAP-kunasnor, @ocdatunatHoit, Kampnmepoit, JIMIOKCHIeHA3HOM,
HAJDH- oxcunasaoi, NO-cunTaszHoit, [IpoToHHOMH.

I'mmepayecTruTensHelil otBeT (I'O) Ha DU3MONOrHYECKOM W MOJEKYISIPHOM ypoBHE. DYHKIHH
PR- 6enxoB. Pons camuuunoBoi kuciaoTel B ['O, MexaHu3MEl geiicTBud. M3MeHenue mpoduis
JKCIIPECCHH TEHOB pacTeHWH, HHOUIUPOBAHHBIX BHpycaMu. BiusHue BHPYCHOM WHDEKIHH Ha
CTabHIIBHOCTE T€HOMA PACTEHUS- XO3SIHHA.

CuMIOTOMBI BUPYCHOM MH(EKIHHM: MaKpPOCKOIINYECKUe (JIOKAJIbHBIE H CHCTEMHBIE), MEXAHH3MEI
HX BO3HMKHOBEHMS; THCTOJIOIMYECKHE; LIUTOIOTHUECKHE;, BUpycocneupuecKue obpazoBaHusl.
BnusgHue mraMMa BHpyca M COpTa pacTeHHs Ha pa3Burue uHGbeximu. JlaTeHTHEIC HH(pEKIHH.
ITprMeps! 3aBHCUMOCTH CUMITOMATHKH OT BHEIIHHX (akTOPOB.

MeTonel nHarHOCTHKH BHpYcHBIX HHGexkuuit. MeTombl, OCHOBaHHBIE HA OHOJIOrHYecKOH
aKTHBHOCTH BHPYCOB. MeTOEI, OCHOBAaHHBIE Ha QPHU3UIECKIX OCOOEHHOCTSX BUPHOHOB. MeToIbI,
OCHOBAaHHBIE Ha CBOMCTBaX BUPYCHBIX O€NKOB. MeTOABI, OCHOBAaHHEIE Ha CBOMCTBAaX BUPYCHBIX
HYKJIEHHOBEIX KHCI0T. KpuTepnu BEIOOpa METO A IETEKITHH.

Crioco65! 3aIIMTEl OT QUTOBHPYCOB: IPEBEHTUBHEIE MEPHI U MEPCIEKTHREI JIedeHUs. [101Xoms! K
HOJIYYeHUIO YCTOHYHBEIX COPTOB PACTEHUH.

[MpakTuyeckoe wucnonb30BaHue (GUTOBUpycoB. CHHTE3 OENKOB B PACTEHHUSX C IIOMOIIBO
BUPYCHBIX BEKTOPOB. McTopus BOIpoca, OCHOBHEIE cTpaTerdd. KOHCTUTYTHBHAA U BpeMeHHas
OKCIIPECCHSI, JOCTOMHCTBA W HEHOCTATKH ITOAXOJMOB. BHpyCHBIE BEKTOpa BTOPOTO MOKOJEHHS:
«IeKOHCTPYUPOBAHHLICY BUPYCHI M aTPOMHOKY JISIIHSL.

HanortexHosoruss ®  BHpycosiorus. (Oco0eHHOCTH BHpYCOB, NO3BOJAIIHE HX
HCIO0/Ib30BAHHE B HAHOTEXHOJOTHYECKHX I eJIsIX.

OcoGEeHHOCTH TeHETHYECKUX MAaHHMIYJHUUH ¢ BHpycaMH: IPEHMYIIECTBA M HEIOCTATKH.
[IpakTHYecKOE TPUMEHEHHE [EHETHIECKH H3MEHEHHBIX BUPYCOB. Llenu u criocobr! CTpyKTypHO#H
MoauUKauy BHPYCOB. XuMHUeckas OMOKOHLIOTanUs KalCHIa BHpPYca MO3aUKH KOPOBLETO
rOpoIlKa C HCIONL30BAHHEM TIeHETWYeCKH H3MEHEHHBIX KancuaoB. [IprMeHeHHE BHpPYCHBIX
HAHOYaCTUIl B OHOIOTHH.

Vcnonp3oBanue BUPYCOB Al cO3MaHMA TMOPHIHBIX HaHoMarepuanoB. llpumepsr rubpuaHbIX
HaHOMATEPHAJIOB C HCIIONB30BAHIEM BUPYCOB: HAHONIPOBOAA M S9eHKH namsaTy Ha ocHoBe BTM.
Bupychl kak MaTpHIBl s YIOPSOOYHBAHUS HAHOCTPYKTYp - OuoTeMmianToB. IIpakTudeckoe
Hcmob3oBanue Oaxktepuodara M13 it ymopsiiouMBaHUs KBaHTOBBIX TOYEK W HAHOIPOBOJIOB.
[TomyueHue 3MEKTPOIOB AL TUTUH-HOHHBIX OaTapei Ha ocHoBe M13.

[Touck BeIcOKOAhPHHHBIX TENTUAHBIX JIUTAHIOB K PELENTOPY C IOMOIIBIO METO/1a FEHETHIECKOH
koMbuHaTopuku ((aroBerit mwcmneii). Cenexiysi NENTHIOB C BBICOKOH apdHHHOCTBIO K
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Pa3NMYHBIM IIONYIIPOBOJAHHKAM JJId HalpaBiIeHHOH cOOpKH HAHOKPHCTAIOB. AJpecHas
JIOCTaBKa JIEKapCcTB BUPYCHBIMH HaHOYacTULIAMHU (METO[ in vivo biopanning).

[IpyMeHeHHe BHUPYCHBIX HAHOYACTHI[ B MEIHIMHE: MHPEINOCHIIKH JUIi aJpecHOM J0CTaBKH
nexapcTB. OCHOBHEIE JIHTaHIBI UL aJPECHOM JOCTABKH JIeKapcTB: TpaHChEppHH H (oHeBas
KucaoTa. Mcemomp3oBaHus BHPYCONOAOOHBIX 4YacTHL[ KaK HAHOKOHTeHHepoB. TOKCHYHOCTH H
HMMYHOTEHHOCTh BHPYCHBIX HaHO4YacTHI. Bupycomorms ¥ HaHOTEXHOIOTHH: HEPEIIEHHEIE
npobnemel. HAHOTEXHONMOTHY IPOTHB BHPYCHEIX 3a00/I€BaHHH,

ApOGoBHpYCHI

Ofmas xapakTepucTuka apOOBHPYCOB H HX IepeHocurKoB.Ompeneneune apGoBUPYCOB.
CemeiicTBa BHpycOB, BKModatomue apGoBupycel: Togaviridae, Flaviviridae, Bunyaviridae,
Rhabdoviridae, Reoviridae, Orthomyxoviridae. Orthomyxoviridae, Asfarviridae. TlepeHocuuku
apOoBHpYyCOB. UNEHHCTOHOTMe, YyYacTBYIOLIIHE B IHUPKYIAOUH apOOBHPYCOB:  IIOQTHII
pakooOpa3HBIE - KJacc BBICIIME PakKy, ITOATHI XEIHUIEPOBEIE - KJIACC MAyKOOOpasHble, MONTHIL
TpaxeHHele - Kiacc HacekoMble. Croco0Bl mepenadd BHpyca WIEHHCTOHOrMMH. HacekoMele,
YYIaCTBYIOIIKE B IEepeHoce apOOBHPYCOB: KOMaphl, MOKPELEI, MOCKHTEI, KPOBOCOCKH, CJIEIIHH.
Komape!: su3HeHHBIH UK, BUOBI KOMAapoB, YIACTBYIOMIUX B PACIPOCTPAHEHHH apOOBHPYCOB,
apeaJibl paclpOCTPaHEHHs, MEPEHOCHMBIE IaTOTeHbl M apOOBHUPYCHL. MOCKHTEL KM3HEHHBIH
LUK, BHIBI, YYacTBYIOIUMX B DPAaclPpOCTpaHEHHMH apOOBHPYCOB, apeaisl paclpOCTpPaHEHHS,
NEPEHOCUMEIE TAaTOreHEl M apOoBUpYychl. CIEIHH: KH3HEHHBIH LMK, BAALI, YYaCTBYIOUIHX B
pacIpocTpaHeHHH apOOBHPYCOB, apeaibl, IEPEHOCHMBIE IIaTOTEHEl H apboBHPYCH. MOKpELsI:
KU3HEHHBIH LMK, BHIBI, Y4YacTBYIONIMX B pPAacIpOCTPaHEHHH apbOBHPYCOB, apeasl,
[IEPEHOCHMEIE ITATOreHbl ¥ apOoBUpPYyChl. TPHIICH: KU3HEHHEIH ITWKI, BUJBI, YYACTBYIOIIHX B
pacIpocTpaHeHuH apOoBUPYCOB, apeanbl, NEPEHOCHMEIE TAaTOreHs! B apboBupycel. KpoBocock:
JKM3HEHHBIH LMK, BHJBI, YYacTBYIOIUHMX B pacHpOCTpaHEHHH apOOBHpPYCOB, apeajihl,
IEPEHOCHMBIE I1aTOreHel M apOoBupychl. IlaykooOpasHBle, y4YacTBYIOIIHE B IEpEeHOCE
apGoBUpycOB. [aMasoMiHbE KICMH: KW3HEHHBIH MK, BB, YYaCIBYHOUMX B PpaACHpOCTPaHEHHH
apOOBHPYCOB, apeakl, IEPeHOCUMEIE TATOTCHHEL X apOOBUPYCEL. APracoBbIe KIIEIIH: JKH3HEHHBIH
LUK, BAOBI, yIaCTBYIOIIUX B

pacIpocTpaHeHHH apOOBUPYCOB, apeaibl, NepPeHOCUMbIe NMaTOreHsl ¥ apboBHpycel. Mkcomossie
KJICIIM: JKU3HEHHBIM LMK, BHABI, YJaCTBYIOIIMX B PacHpOCTpaHEHHH apOOBHPYCOB, apeal,
[IEPEHOCHMBIE IIATOTEHB! H ApOOBHPYCHIL.

OcobenHocTH KIMHHKM apbOBHpPYCHBIX HMHOpekmwi. ApOOBHpPYCHBIE TI'€MOpparddecKue
JIMXOPAIKH: OCHOBHBIE apOOBUPYCHI, BBI3BIBAIOIIHE TIEMOpPPAarMUecKHil CHHAPOM, apean
paclpocTpaHeHUHs, KIHHMKA, natoreHe3. ApOoBupycHele HHQeKnMH ¢ mopaxenuem [[HC:
OCHOBHBIE apOoBUpPYCH], BhI3bIBaronMe nopaxenue I{HC, apean pacnpocTpaHeHHs, KIHHHKA,
natorese3. ApOoBUpycHBIe HMH(QEKIMH C IOpaK€HHEM CYCTaBOB: BHPYCEL, apeal
pacIpoCTpaHEH Usl, KITHHUKA, TaTOTCHES.

OcoOeHHOCTH SOUASMHONOTHH apOoBHpYCHBIX 3aboneBaHud. J[0Ka3aTembCTBO 3THOMOTHH
apboBupycHEIX 2aboneBanuii. KimodueBrle 3BeHbS IaToreHe3a: IyTH IIPOHHKHOBEHHS, MECTO
HaJagbHOTO pPa3MHOKEHHS BUpYCa; TapreTHBIE 30HBI; cloco0bl momazanud BupycoB B [[HC,
XapakTep MopakeHUs; B3aUMOJICUCTBHE C UMMYHHOM CHCTEMOH XO3fHHA; MEXaHHU3MBI 3aITUTEI
HEHPOHOB OT HMUTOTOKCHYECKOTO AEUCTBHS KIIETOK UMMYHHOM CHCTEMBI; CIIOCOOBI STHMHUHAIIMH
BupycoB. OmpeneneHude OpPUPOJHOro odyara, oOmias cxeMa UHPKYSIIUH IIEPEHOCHMBIX
HACEKOMBIMH apOOBHpYCOB, 00miast cxemMa IMPKYJILUUM IEPEHOCHMBIX KIelaMu apOOBUPYCOR.
JIlmarsoctuka B npodmnaktuka apboBupycHbBIX uHpexuuit. Crnemuduueckas npoduiakTHKa
apboBupycHeIX HH(pekuui. OCHOBHBIE NPHHLMIEI CO3MAHUA MPOGHIAKTHYIECKUX IPENapaTos.
Hecnemuduyeckas npodmiaktika apOOBHpPYCHBIX HH(pexuuit. MuauBuayanbHble crocoObl
3aIIMUTEL, PENEICHTH, aKapHIMaHbIe 00paboTKH, METOAEI OPEOEI ¢ HACEKOMBEIMH.
OcobenHocTr 3BOMOIHKE apOoBHpycoB. OCOGEHHOCTH SBOTIOLHE apOOBHPYCOB, IEPEHOCUMBIX
KOMapaMu, OCOOEHHOCTH 53BOMIONMH apOOBHPYCOB, INEPEHOCHMBIX KJIEIIAMH, BO3MOXKHEBIE
H3MEHEHHS SITHIEMHYECKIX XapaKTePUCTUK apOOBHPYCHBIX MH(EKIUH.

®1aBUBHPYCHI.
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Ofmas xapakrepucTHka W KnaccuuKauus cemelictBa Flaviviridae. CTpyKTypa BHpPHOHA,
CTPYKTypHEIE O€JIKH, XapakTepHCTHKa reHoMa (aaBuBHpycoB. OUIIOreHETHIECKHIT aHAIN3 pojia
Flennvirns. Oco6eHHOCTH 5BOMONMH (DITaBHBHPYCOB, CBA3b C BEKTOPOM. PelleTTOpHEIE MOJIEKYJIEI
111 (hIaBEBHPYCOB: MOJIEKYIIB! KIETOYHOM a/[re3uH, BEICOKOahOHHHEIN TAMHHHHCBS3EIBAROIIMH
Oelok,  IMIOKO3aMHHOINMKAHBI,  JAp. Kierounble Oemkw. OOmas  xapakTepHCTHKA
TJIAKO3aMHHOTIHKAHOB KaK PELENTOPHEIX MOJIEKYN JUIi BHPYCOB, B TOM 4HCIe apOOBHPYCOB,
XapaKTEepPUCTHKA MyTaHTOB C IIOBBINIEHHON copOlMel Ha MIMKO3aMHHOTTTHKAHAX KIeTKH, CalThl
Ha TIOBEPXHOCTHOM TIJMKOIpoTeMHe E (uaBHBUPYCOB, YYacTBYIONIHE B CBSI3BIBAHHH C
TTHKO3aMUHOTIHKaHaMK KieTky. [ukr permmmkanmn. [IpoHMKHOBEHHE BUPUOHOB (IaBUBHPYCOB
B kieTku. KondopmanuonHsle nepecTpoiiku, HeoOX0AUMBIE I CITHSHUSA BUPYCHOM W KIIETOYHOM
memOpad W pasneranus BupycHod PHK. Tpancnoxamuss u mpomeccwHr (IaBHBHPYCHOTO
nomunporerHa, OCHOBHEIE XapaKTEPHCTHKH BHPYCHBIX OenxoB. Koopawmamws mpolieccHHra
(naBuBHpYCHEIX GenkoB. PerumkaTeBHBIM KoMmmuieke. MopdoreHe3 ¥ BERIXOI BHPUOHOB H3
KIeTKH. XO03duH-crenuduyeckie caiTel B reHoMme (iaaBuBHpycoB. OCHOBHBIC KIMHHYECKHE
IPOSBIEHAS TIpH (MIABHBHPYCHBIX HMHOEKIMSIX: JIUXOPAIKH, TeMOpparddecKue JHXOPaIKH,
sHIe@anuTel. Bupyc-xozsiickue BlauMonelcTBus mnpu (IaBHBHPYCHEIX HHOEKIMSX. Poib
HECTPYKTYPHEIX O€NKoB (IaBHBHPYCOB B MOJABIECHHH IPOTHBOBUPYCHOTO MMMYHHTETA.
AHTHTENIO3aBUCHMOE [OBBIIIEHHE HMHQEKIUH INpH (aaBuBUpycHON wuHbekumn. Bo3MokHEIE
MEXaHHU3MBI, pPOIb IHUTOKHMHOB. PaspaloTka mpemaparoB i NpOoQHIAKTHKE H JICYCHHS
Gb1aBUBUPYCHBIX HHGEKITHIA.

IlepenocumMele  xiemamMu  (uaBUBUpychl — MiekonmuTaronmx. OOmas XapakTepHCTHKA,
(buroreHeTHUecKuit ananu3. McTopust OTKpBITHS BUpYyca Kiemesoro suiedanuta (BKD). Cxema
mapkyranuu BKO B npupoge. Ilytu nepenagu BKD. Kimauka kiemesoro saunedanmura (K9).
Mopnenu Ha JKMBOTHBIX UII H3ydeHus nartoreHesa. llartoremes mpm K3. ®opmuposanue
HMMYHHOro oOTBeTa. @akTOphl, BIUSIONIME Ha THKECTh 3a00/eBaHMs: TIeHETHYECKas
[IPEIpacoNoKEHHOCTh, IMMYHHBIH cTaTyC Ha MOMEHT HH(PUIIMPOBAHNS, JNTHTSIFHOCTE THTAHHS
KJIella, /103a BUpyca, CBOHCTBA BHpYyca, CONYTCTBYOMHKe HHpexkuuu. Bo3bymutenu urbekImit
HEBUPYCHOH mpUpoxbl, INepeHocuMeleBMecTe ¢ BKD wHKcomoBeMH Kiemamu: OoppemnwH,
PUKKETCHH, aHariasMa, spiuxun, 6ab6e3nn, OapTaHensl, HEOIPIUXH, HEOPHKKETCHS, BOIOaXuH,
B030ynuTenu TyaspeMuy, mixopanku Ky u ap. OcobenHOCTH COBpeMeHHO# snuaemMuoaoruu K3.
Apean pacmpoctpaeHus K3, pacmpoctpanenue renotunoB BKD, mpenmonaraembie (akropel,
OTpeeNAIOIIHE COBPEMEHHOE pacTipocTpanerne KD 1 Apyrux nepeHOCUMBIX KIlemaMy QIaBuBHpPYyCOB.
Junamuka 3abonesaemocti K3,

UKIHYHOCTE. DaKkTOpEl, ONpeeNsIomue IUKIHIHOCTE. [eorpadudeckas HEOIHOPOIHOCTh
3aboneBaemoct K3. CpaBHHTenbHas XapakTepHUCTHKa O4aroB. BiusHHe KiouMara Ha
SIMUIEMHOJIOTHYECKHE XapaKTEPUCTHKU. Buapl wiemel, ydacTByromue B mupkysinuun BKD.
OcHOBHBEIE BHIBI KIENIEH, pONb HEOCHOBHBIX BHIOB. Bzaumuoe BmusHue BKD m xnema.
OcHoBHBIE NOpoKOopMHTeNMH ¥ HX ponb B mupkymwiuun BKD. CouwmansHbie ¢akTopel,
orpeJensone akTuBHOCTh 04aroB K3. xcrpennas npodunaktika KO. Bakmuns! npotus KO:
HHAKTHBHPOBAHHEIE, )KUBBIE, HETPpaIHIHOHHEIe. JIoCTOMHCTRA M HejocTaTKu. VcTopus co3naHus
HHAKTHBHPOBAHHBIX BAKIMH, XapaKTEPUCTHKA COBPEMEHHBIX BAKLIMHHBIX IpernapaToB. Mcropus
CO3MaHHA W MPUMEHEHHS JKHUBEIX BaKIMH U 3amuThl oT K3, HoBBle MOAXOMEI K CO3/IaHUIO
BaKIMHHBIX MPEMapaToB s 3amiuThl 0T KD H Apyrux NepeHOCHUMBIX KIEmaMu (pIaBHBHPYCOB:
PHK-BakmuHa, ACTCIIHOHHBIE MYTAHTBI, XHUMEPHEIE BHUPYCH, BHPYCBHI, COJEpXKaIluMe caiTa
y3naBauus 1 MEKpo-PHK, nentuanbie BakITMHEL

[Tepenocumele Komapamu ¢aaBuBupycel. OOmias xapaktepuctuka. Bupyc [lenre. JIuxopamka
Jenre: KIMHHKA, JICICHHE, apeall paclipoCTpaHeHHs, SIUIEMHONIOTHS, OCOOEHHOCTH 3BOIIIOIHH,
npodunaKTHKa, BaKIUHEL Bupyc smoHcKoro sHuedamuTa. SAnoHcku#l sHuedamur. Kiuauka,
JIe9eHHe, apeall, SIUASMHONIOTHSI, OCOOSHHOCTH 3BOJIOIMH, MPOGQHIAKTHKA, BaKIHHBEL Bupyc
muxopanku 3anmamHoro Hwuma. Jluxopanka 3amapnoro Huna: xiuHHKa, IIedeHHe, apeai,
SIUAEMHOIIOTHS, 0COOEHHOCTH 3BOTIOLIMH, TPO(UITAKTHKA, BAKIHUHEL BHPYC JKeITO! INXOPaIKH.
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XKenrasg nmuxopajaka: KJIMHHKA, JIeYeHHE, apeal, 3MHASMHONOTHS, O0COGEHHOCTH 3BOIOIHH,
poQUIIaKTHKA, BaKIMHA,

AnbdaBupycsl.

Obmas xapakrepuctuka cemeiictBa Togoviridae. Popn Alphavirus. CTpykTypa BHpPHOHA,
XapaKTEepHCTHKA CTPYKTYPHBIX OeTKOB U reHoma. [[ukit permukainy. OuimoreHeTHYecKuil aHaus
pona. PexomOunaums. OcobeHHOCTH 3BOMOUMH atbhaBHPYCOB. AJb(ABHPYCEl, HMMEIONHE
MEIUIMHCKOE 3HaueHue. PelenTopHble MOIEKYIBl il anb(aBHPYCOB: MOJIEKY/bI KIETOYHOI
anare3uy, BHICOKOAQ(HHHEIN JIAMHHHHCBA3BIBAIOIMK O€NI0K, IJIOKO3aMHHOTIIUKAHEL, JIp.
KieTounble Oenkd. Mudexnuu, Be3bBaeMble BupycoMm Cuunbuc. Knmnuka, nedenwe, apean
PacIpoCTpaHeH s, SIHUIEMHONIOrHs, 0COOEHHOCTH 3BOMIONXHU Bupyca. Madekinm, BrI3pIBacMble
BupycoM UYukyrywed. KiuHuka, redeHwe, apean pacupOCTpaHEHHS, SITHAEMHOJIOTHS,
0COOEHHOCTH 3BOJIIOIMH BUpYCa, IPOQUIAKTHKA, BAKIIHHEI, BUPYCEHI, BEI3BLIBAIONIHE SHIE(ATUTEL
nomaneit. Kinmauka, nedeHme, apean pacHIpOCTpaHEHHS, SMHIEMHOJIOTHS, OCOOEHHOCTH
9BOJIOIMH BHPYCOB, IpodHIaKTHKA, BAKIIHHEL.

BynbsaBupycsl.

Obmas xapakTepHcTHKa ceMeiictBa Bunyaviridae. Knaccuduxanus GyHpseupycoB. CTpoeHue
BHUPUOHA, CTPYKTYpHbIe O€IKH, XapakTepUCTHKA T'eHOMa, IIHKII peIHKannd. OunoreHeTnaecKuit
a”Hanmu3 popa Orthobunyavirus. Peaccopranus. OcoOeHHOCTH 3BONIONHH, CBS3b C BEKTOPOM,
Penentopusie Monekynsl. Madexnuy, Bh3bBaeMble OpTOOYHBIBUpYcaMu, KIMHUKA, JedeHHe,
apeasl pacIpoCTpaHEHHs, SMUIEMHOIOTHS, OCOOCHHOCTH 3BONIOIMHU, MPOGUIAKTHKA, BAKIIHHEL.
Pox Nairovirus. CTpoeHHE BHPHOHA, CTPYKTypHBIE O€NKH, XapakTEpPUCTHKA T€HOMa, LHKI
pPEIUIMKAllMKH, pELENTOpHEIE MoJeKynsl. @uuoreHetudeckuit a”anmuz poma Nairovirus.
Peaccopranus. OcobeHHOCTH 5BOMIONMH, CBSI3b ¢ BekTOpoM. MHbeKNHH, BEI3LIBAEMEIE
HaifpoBupycamu. KnuHHKa, JedeHHe, apeall paclpOCpaHEHMs, SIHIEMHOIOTHS, OCOOEHHOCTH
3BOIIOIMH, IPO(QUIAKTHKA, BAKIKMHEL Pox Phlebovirus. CTpoeHue BUPHOHA, CTPYKTYPHEIE OEITKH,
XapaKTEePUCTHKA TE€HOMa, LMK DEIUMKALMY, PEeleNTOPHBIE MOJIEKYIEl. (PHIOTeHeTHIEeCKHH
aHanu3 poza Phlebovirus. ndeximu, Be3piBaeMele debosrpycamu. Kinunuka, nedenue, apealt
pacrpocpaHeHHs, 3MHIEMHOIOTHS, O0COOSHHOCTH 3BOJIOLMH, MpodHIaKTHKA, BaKIMHBL Pox
Tospovirus. Obniasi XapakTepHCTHKA

PaGaoBHpYyCHI.

Obmas xapakTepucTHka ceMmelcTBa Rhabdoviridae. Knaccupuxanms. CTpoeHMe BHpPHOHA,
CTPYKTYpHEIE O€JIKH, XapaKTepHCTHKA T'€HOMA, IUKJ perUTHKanuy. OHIoreHeTHIeCKHi aHaH3
pona. Ocobennoctu spomonuu. Pox Vesiculovirus. Apean pacrpocTpaHeHus, SITHIEMHOIOTHS H
npoduiakTUKa CBS3aHHEIX ¢ BUpycamu 3abonemanuit. Pon Ephemerovirus. Apean
pacmpocTpaHeHus], OCOOEHHOCTH DBOIOLHH, SIHMASMHONOTHS M NPOGHIAKTHKA CBSI3aHHEIX C
BUpycamMu 3a00eBaHMH, BAKIIUHEL

PeoBupycel. Ob6mas xapaktepuctuka cemeiictBa Reoviridae. Knaccudukanms. CrpoeHue
BHPHOHA, CTPYKTYPHBIE DENKH, XapaKTEpPUCTHKA MeHOMa, LUK peliMKalyy. OunoreHeTH4ecKuit
aranmm3 poga. Peaccopranmsa. Ocobennoctu sBomonnu. Pox Orbivirus. OcobeHHOCTH SBOIOIHH.
Kutunuka, apeas pacrpoctpaHeHns, SIHAEMUONOTHS CBA3aHHBIX ¢ opOuBHpycamu 3aboneanuii, npodunakruka. Pox
Coltivirus. OcoOeHHOCTH 3BOIOLHMH, PEaccopTalus U peKoMOUHAIMs. Apeal pacipoCTpaHeHH,
KJIMHUKA U JIeYeHHE

CBA3aHHBIX C KOJNTUBHpycamu 3aboneBaHui, smuaeMuonorus, npodunaxtuxa. Pox
Seadornavirus. KIMHWKA CBS3aHHBIX C BHpycoM 3a0oleBaHHil, apeal paclpoCTpaHeHHS,
SMHAEMHOJIOTHA, TPOQUIaKTHKA.

Opromukcoupycbl. O6mas xapaktepuctuka cemeiictea Orthomyxoviridae. Ctpoenue
BHPHOHA, CTPYKTYpPHBIE OENKH, XapaKTepHCTHKAa IeHOMa, IMKI perutikaimu. Knaccubukarms.
Qunorenetnveckuit anamm3 poxa. OcobenHoctu sBomouud. Pox Thogotovirus . Apeain
PacIIpOCTPAHESHHUA, KIIHHHKA CBA3AHHBIX C BUPYCOM 3a00JIeBaHMH, SIHIEMHOIIOTHA,
Actapeupyenl. CemeiictBo Asfarviridae. Pon Asfivirns. CTpoeHHe BHpPHOHA, CTPYKTYpPHEIE
OenKH, XapaKTEPUCTHKA TeHOMa, ITHKJ pelUIdKaliy. Apeal pacHpoCTpaHEHUs, NaTOT€HHOCTS,
SMUAEMHOJIOTHS 3a001eBaHUH.
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OcobenHocTH  MHMKpPO3BONIIOIMH  apboBupycoB.  OmpeneneHde  NOHATHH:  SBOMIOIMS,
MaKpOSBOIOIHA, MHKPOIBOMONHA. DaKTOPEI, ONPENeIIIOIe COCTAR BUPYCHOH NOMYJISAIHH.
DaKTOpbI, ONPENETAIOMKE CKOPOCTh HAKOMIeHHs MyTanuit. Dddekr 6yTbuIouHOro rop/EImIKa.
[lomsTHe o0 npucHOCOOTEHHOCTH BHPYCHOH IONYNAUWM, METOABl €€ OIpEAc/IcHHS.
I'urorernaeckuit nanamadT agantanun. Teopus neitrpaisHocTH Kumypsl TToHATHE KBAa3HBHIA.
ITopor (eHOTHNMYECKOTO INpPOSBIECHMS JUIA MyTaHTOB. MONEKyIApHasd IaMsiTh KBA3UBHIA.
Oco0eHHOCTH ~ MHKPOSBOJIOIMM — MONY/SIIME — NEPEHOCHMEIX  KOMapamMH  apbOBHPYCOB.
OcobeHHOCTH MHKPOSBOTIOIMHE EPEHOCHMEIX KIIEIIIaMH apGOBHPYCOB.

Bupycsl uenoBeka.

ONUAEMHONOTHS HHPEKIHOHHBIX BUPYCHBIX 3a00/I€BaHMii YETI0BEKA.

Hatypansnas ocna. MexaHu3M 3apaxeHus, HHKyOaIms, KIuHaKa. JJuarsocTuka. OcobeHHOCTH
SIMIEMHYECKOH akTHBHOCTH Variola major 1 Variola minor. OTKpEITHE BAKIIUHBI TIPOTHB OCIIEI
O.JlxenepoM. UeTslpe INaBHBIX IPHHIMIIA BO3MOKHOCTH HCKOPEHEHMsSI BUPYCHBIX GoIe3He.
Hckopenenne HaTypaneHo#H ocmel. Ocmia 06e3bsIH - HCTOUHHK, 3a60eBanue, MPOodHIaKTHKA.
[TomuoMuenur. MexaHH3M 3apaKeHHs, WHKyOanus, KIHHEKA. JIMArHOCTHKA, OCOOEHHOCTH
uvMMyHuTeTa. CepoTHIEl BHpyca IONHOMHENHTa, HX 3Ha49eHHEe I NpO(HIaKTHKH,
PacnipocTpaHeHue NOMMOMHENHTa B MHpe. BakUMHEI NpOTHB MONHOMHETHTA, TPO(HIAKTHKE, TOTHOMHENHT,
ACCOLMMPOBAHHEIH ¢ BakuuHanued. IlporpamMmma HCKOpeHEHHS IONHOMMENHTA - YIYYIIEHHE
BaKIMHAIIWK, CIC)KECHHE 33 BCEMH CITy4asMH OCTPOTO BSIOTO ITapalnda W BEHISIBJICHHE BHpYyca
nondomuenuTa. [Ipobaeme! ananusa MUPKYIAIMA BUPYyca TIOIHOMHENNTA B IIPUPO/IE.

l'ematur A. MexanusM 3apaxeHHs, MHKyOanms, kivHHKa. JlmarHoctumka. PacmpocTpaHeHme
renataTa A B MHPE, SMHAEMHONOTHA, HMMyHHUTeT. Ilpodmiaktika rematuta A: TpyIbL
[Nonnexamue BakKIIUHAIAH.

I'enatur E. Mexanu3M 3apakeHHs1, SITHAEMHONOTHS. [JHArHOCTHKA, IPO(HIAKTHKA.

l'enarur B. Mexanusm 3apakeHus, HHKyOalus, KIMHHKa. JlHarHoctuka. PacmpocTpaHeHwue
renatuta B B Mupe. DnuneMuonorus. DHAEMUAYHBIE CTPaHEL XPOHHYECKUH renatuT B - BHIEL,
pacmpocTpanenue, neueHue. Mexonsl Ilpodunaktuka remartura B - Bakumusl. ['pynmer mawmim.
[Tomnexanux BaKIIMHALIAH.

I'enatut nensra. OcobeHHOCTH BO3OYMUTENS, POIIb IPH XPOHUIECKHX I€lIaTHTaX.

I'ematur C. DnuaeMHONOrds, HCXoasl KamHudeckoro rematuta C, nmeuenue. [Ipodmmaxtuka
reratuta C. [IpobneMsl co3manus BaKIIHHEL

I'punmn. MexanusM 3apakeHHs, HHKyOauus, KiMHMKa. [JmarHoctuka. CMepTHOCTE W
sKOHOMMYCKHH ymepO or rpumma. [pyrue Bo3Oyaurenn OP3. Mmmynmter K rpummy. Pois
H3MEHYHBOCTH BHpyca B IIPEOJOJICHMH HMMYHHTETa. DIHISMHOJOTHs Tpumma. [lanmemuu.
Baknwna nmpoTUB rpuma ¥ 1podHIaKTHKA IpHUINa. [ pynnel BEICOKOrO HCKa 3a601eBaeMOCTH |
CMEpPTH OT TpHIIIA.

Kops. KinHHKa, MEXaHH3M 3apaKeHUd, 3a00J1eBa€MOCTh, BAKIIMHEI, SITUMHHALHS.

Kpacuyxa. Mexanusm 3apaxeHus, 3aborneBaeMoCTb, AuarHocThuka. CHHIPOM BPOXKIEHHOM
KpacHyXH, BaKIMHA, 3(P(QEKTHBHOCTE, SMUMUHALIUS.

[Mapotut. MexaHu3M 3apakeHus, KITHHHKA, 3a00JIeBaeMOCTh, BaKIIMHA, SJTAMUAHALIASL.

Krnemepo#t sHuedammt. MexanusM 3apaxeHus, KIMHUKA, BaKIIHHA.

PoraBupycHele nHbexnun. 3a60neBaeMOCTh, MEXaHHU3M 3apakeHHs, KIIHHKA, BAKITHHEL.
OHKOTeHHBIE BUPYCEI YETIOBEKA

OOmme momsaTHs o KaHneporenese. Ilomstuss "omyxons", "moOpokauecTBEeHHBIE M
3JI0Ka4E€CTBEHHEBIE HOBOOOpazoBaHus" "omyxonesas [Iporpeccus (MHBazMUs U
MmeTacTasuposanne)”. Knaccupukanus HoBooOpa3oBaHuii, 3a00/1€BaEMOCTh HACEJICHHS MUpPA U
KMBOTHBIX pa3sNHYHBIMU (GOpMamMu omyxomnel. ba3soBble MexaHW3MEBI BORHHKHOBEHHS OIYyXOJIEH.
H36rITOUHOE pa3sMHOXKEGHHE KIETOK BCJICACTBHE HApYIICHWH IIO3UTHBHON M HEraTHBHOM
PeryisLus KIeTOYHOTO IuKiIa. [[OHSTHA «OHKOT@H» M «OIyXONeBEI» cympeccop. Hapymienus
(GYHKIIUE OHKOTE€HOB U OIIYXOJIEBEIX CYIIPECCOPOB, PETYIHPYIOMHIX KIETOYHEIH UK, B KJIETKAX
pa3IHYHBEIX HOBOOOpazoBaHu# uenoBeka. Hapymenus pyHkuuu onkobenkor Ras u omyxoneBoro
cynpeccopa pS3 - Haubosnee yHUBEpCaIbHBIE MOJIEKYJLIPHEIE H3MEHEHHS B KJIETKaX Pa3/IMYHEIX
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HOBOOOpa30BaHKH YENOBEKa M KUBOTHBIX. MeXaHH3MBI OHKOTEHHOTO JeHCTBHS MyTalui Ras u
pS3.

Bupycuslii kanreporenes. IloHaTHe BHPYC-acCOIMMUPOBAHHOHM ONYXONH y 4YeloBeKa. BHpPYCEHI,
aCCOLIMMPOBAHHEIE € OIYXOMAMH denoBeka. OHKOTEHHBIE BHPYCHI YEIOBEKA: MEXAHU3MEL
OHKOTCHHOTO MEHCTBHS M THIBI BOZHUKAIOMMX Omyxoned. OOmue NpUHLMIEI pealH3alud
oukorennoro norenuuana y PHK- conepxanmx u JJHK-comepixamux Bupycos.

Bupyc manuiomsr denoseka. Jlo6pokadectBenHas uHbekmus. AcconumuposaHHocTs HPV ¢
pakoM INEWKH MATKH H ONyXOIsAMH B JPYrMX dacTax opraHumaMa. Cmsase uubekiuu c
nponudepanred suuTeNHaANbHEX K1eToK Tuisl HPV, rpymmmsr BEICOKOTO W HU3KOTO prcka. IIyTh
nepejayn. Kparkas xapakrepuctuka renoMa. Poins URR-paitona. Ocobennocta hopMupoBanns
BupycHeIX M-PHK. MuTerpupopannoe u snucomuoe coctostare BupycHoit JIHK. XapakrepucTuka
6enkxoB E6 u E7 u ux ponb B BOSHUKHOBEHHHM OIyx0/H, Jleuenne, Bakiuna.

Bupyc Ommreiina-bapp. 3abonepanusi, BeI3bIBaeMEBIe BUpycOM OmnmTeiina-Bapp, reorpadus
3abonesanuil. Tkanessli TponmusM. ToTansHas HHOHIUPOBAHHOCTE BHPycoM DnmiteiiHa-Bapp u
HaTHYUE aHTUTEN. JIBa THIIa HH(EKLKY - TaTeHTHAas | tuTrdeckad. Crnocob cymecrsosanus JTHK
Bipyca O.-b. npy natenTHOH HEQEKIHH. [ eHEl, SKCIPECCUPYIOIIHECS IPH JTATEHTHON HHPEKIMH,
Pomp Bupycmrix remoB EBNA- 1, EBNA-2, LMP1 B Tpanchopmanuu KIETOK.
AccouunpoBaHHocTe aKkcrpeccun EBNA-1/2 uw LMP1 ¢ omyxomsmu. AcCCONHHPOBAHHOCT
3KCIIPECCHH MEHOB BUpyca JnmreliHa-bapp ¢ pasHeIMu 3a00/1eBaHHIMH.

Bupyc repneca yenopeka 8-ro Tuna. CucreMaTHdecKkoe MojIoeHre. XapakTepUCTHKA OIyXoJIeli,
C KOTOpBIMH acconumupoBaH BHpyc. Kparkasg xapakTepucTuka reHoma. Hammgwme
IOCJIEN0BATENBHOCTEH, TOMOJIOTHYHBIX PErYIATOPHBIM reHaM 4yenoeeka. OHKOTCHEIM IOTEHIHATL.
Bupyc remarmra B. Cesa3p za0oneBaHHs ¢ BOSHHKHOBEHHEM LHPPO3a HIIM paKa II€YEHH.
Cucremarndeckoe nonoxkeHue. CTpyKTypa reHoma. ACCONHHPOBAaHHOCTH WHTerparuu JJHK
BHpYCa ICIIaTUTA B C PAKOM HJIM LIUPPO30M I€UEHH. DIMUCOMHOE H HHTETPUPOBAHHOE COCTOSHHE
JHK Bupyca renatura B B HOpManbHBEIX M pakoBBIX KieTkaX. Oco0eHHOCTH peapaHyKMpPOBKH
JHK npu uaterpanun. Pons 6Genka Hbx B BO3HHKHOBEHUH ONYyX0JIH. BakImHUpOBaHHE.

Bupyc renatura C. Cuctematuueckoe nonosxenue. [1yres nepenaun. 3abonesanue. OcobeHnocTH
uHbexnun. CBeneHns 00 OHKOTEHHOM IIOTEHIHATE,

Bupyc T-xnerounoro netixosa genopeka (HTLV). Cucremarnyeckoe monoxenue. ['enom. Pons
IpOAYKTOB reHa tax. 3abosieBaHus, accounuupoBaHHble ¢ HTLV. I'eorpadmusa zaGoneBanuii.
Txanessiit TponusM. MizMeHeHus B HHQUIMPOBAHHEIX KIeTKax, Bo3MOXHBIH crioco0 peanu3anuu
OHKOTEeHHOTro noteHnuana. OTIHYHe OT APYTHX OHKOT@HHEIX PETPOBUPYCOB.

Cy6BHpYycHBbIe HH(peKIIHOHHBIE ATeHTHI.

Bupounwpl. Ilonsarue Bupouma. Kriaccubumkamms supounos. CewmeiictBa Pospiviroidae u
Avswiviroidae. OcHoBHEIE mpenctaBuTens. CTpyKTypa BHPOHMOA BEPETEHOBHIHOCTH KIyOHEH
kaptodens. BryTpuxmeTrouHas NOKaTM3alMs M PEIUIMKAIMS BHPOHIOB: CHMMETPHYHAS U
accuMeTpuyHas. MonekyJspHBIi MeXaHHW3M [IaTOTeHe3a IPH BUPOHAHOH HHp ek, BupouHEie
pHOO3MMEI, MeXaHW3M JAEHCTBHS, perynauus pubo3uMHOH axtuBHOCTH. [Ipomcxoxkmenue
BUPOHIOB. PactipocTpanenue BUpoua0B. PeTpoBuponan..

Caremnmuthl. Knaccuduxaius caTeIuIMTOR: CaTEJUTUTHRIC BUPYCHI M CATEJUIMTHEIE HYKJICHHOBEIE
KHCIOTEL. CaTe/NMTHBIE BUPYCHl HAa IIPUMEpEe CaTe/UIMTa BUpyca HeKpo3a Tabaka. CaTellTHTHEIE
HykiaenHoBble KuCIOTH: onJIHK, nuPHK, n onPHK (6onpmue, Manbie THHEHHEIE W KOMBIICBBIC
PHK, Bupycounsr). Pennukanusa BHPYCOHIOR, CTPYKTYpa H 0CoOEHHOCTH paboTHl MIMHISYHOTO
pubo3uma.

Caresumro-nogobusie PHK., OcobenHocTH opraHuzaldd MHOTOKOMIIOHEHTHOTO T€HOMa
BUpYCa HEKPOTHYECKOrO IIOJKEITEHHS JKHIIOK CBeKJBL. PO3eTOYHOCTR apaxuca: CIIOMKHBIH
KOMIUIEKC IIaTOT€HOB. BO3MOXKHBIE IIyTH SBOJIOLMH CaTEIUIMTOB. BHpyc remaruTa IenbTa.
Ocobennoctu (QyHKIHOHMpPOBaHHs puOO3MMa Bupyca remaruta genbra. CpaBHUTENBHAS
XapaKTepHUCTHKA U3BECTHRIX pHO0O3UMOB.

Ipuonsl. ['ybuateie (cmonrudopMHubie) SHIedalonaTHH, CBOUCTBA, OTIHYAIONIHE IPUOHHEIE
Bonesnu or Opyrux wHGEKIHOHHEIX 3aboneBanuil; uctopus oTKpeITHA. Pons Genka PrPC B
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opranusme; CTpyKTypa U CBOMCTBa kieTouHoro 6enka PrPc MameHeHHe XxapakTepa yKIaIkH
TIOJTHIIENITAIHON 1eny 1py npespamienny 6enka PrPC B npuon PrPSc; Mexanusm KonupoBaHus
xoH(popmanuu. CtpykTypa rena PRNP. ITproHHEIe 3a001eBaHMs 9eIOBEKA: HACIEICTBEHHEIE,
HH(EKIHOHHEIE, CHIOpaJHIECKUe; MEKBHIOBOMH Gapbep, AMarHoCTHKA.

MexaHH3MBbI 32IMTHI KJIETOK 0T BHPYCOB

WnTepdepoHsr.

Wntepdeponsr (MP). Mcropus ortkpertus W®: omerter Wcaakca u JluHpeHMadHa; paGoTEI
AMOHCKOM rpynnsl goxkropa Haramo. ImToxmmel. M® kak ceMeCTBO IUTOKHHOB. AYTO- H
napakpuHHoe aercTere M@. uznonorundeckue nocaeAcTBrs neictsus U, ['enbl, Kogupyromme
M@ y nossonognsrx. Xapakrepuctuka MO neproro u Broporo tuna. U® tuma I (Bupycusie): UO-
anbha, HMdD-6Geta u Hd-omera. [lunamuka cuntesa M@ mepBoro Tuma, THIE KIETOK,
cunTesupyromux 5ti U®. ITocTTpancnanuonHele Mogudukanuu U akTusaeie Gopmer 1D, UD
BTOPOTO THMNA (HMMYHHEIH) KaK IATOKUH IPHOOPETEHHOTO HMMYHHTETa. KIeTOUHbIE HCTOYHUKA
U sroporo Tuma.

Wunpykropel cuatesa M@. Ilytm mHmykuum cuHteza M@ nepeoro Tuma B OOBIKHOBEHHBIX
JEHIPUTHBIX KJIETKaX U Makpodarax: yuactue pernentopa TLR3 ¢ adpdunnocteio k auiPHK B 3TOM
npouecce. Ponp Tpanckpuniuonasx GakTtopoB NF-kappaB, AP-1 (Activating Protein 1) u IRF-3
(Interferon Regulatory Factor 3). Ilytm wmmpykumm cuateza W@ mneporo Tuma B
IUIa3MAalUTOMOHBIX JACHAPHUTHBIX KIeTkaX: ydactHe penentopoe TLR7 m TLRY9. TLR-
HE3aBUCUMEIA yTh cHHTe3a D B OOBIKHOBEHHBIX AEHIPUTHBIX KJIETKAX M Makpodarax: yuacruae
xenmukad RIG-I uw MDAS, axktuupyrommuxcs IuPHK. Perymsnus uwunykmuu M. Wanykous
Udramma uaTepnedkuaom 12.

Monekynsapaeiii Mmexanusm aericteus V®. Penentoper M®: IFNAR u IFNGR. Tupo3HH-KHHA3EL:
JAK u TYK. Tpanckpunmuonusle ¢axtoper STAT (Signal Transducers and Activators of
Transcription), poms u ¢ynknun OenkoB Jak/STAT. Cemeiicreo IRF (Interferon Regulatory
Factor). CBs3pIBaHHE TpPaHCKPHUIIIMOHHOTO KOMIUIEKCA C MPOMOTOPHBIMH ydyacTkamMu ISRE
(Intreferon-Stimulated Response Element) u GAS (Gamma Activation Sequence) u WHIyKIus
TPAaHCKPUIIIMH UHTEP(YEPOHOBOro 0TBeTa. ['€HEl, aKTHUBHpYIOmmecs npu Aeiicteun UO.
Heratusnas perymsuus neiicteus M@: knerounsie docdhopunassl nedochopumupyronme JAK.
Bupycueie unruburopel gedicteus M®: Mumukpus penentopor W@ y IOKCBHPYCOB.
Wurubuposanve mytu nepenagu curnana JAK-STAT apenoupycamu.

Heticteue MO na kieTounoM yposHe. MHIyKIHs cuHTEe3a OEIKOB ¢ aHTUBHPYCHOM aKTUBHOCTEIO!

L. ITporennkunaza R (PKR). Mexanuzm aktuBanuu PKR. Murnbuposanue Tpancusmnum.

2. 2'-5'-omuroagenunarcunrasel (OAS). AxtuBanus PHKaser L. Jleiicteue PHKaser L Ha
BUpYCHEIe U KieTouHble PHK,

3. AeHO3UH/Ie3aMHHA3a (ADARI). PepaktupopaHue KJIETOYHOH W BHPYCHOH
monekyn PHK, nocnencreus. Yuactue ADARI B akcnpeccuu reHoMa BHpyca IellaTUTa JeabTa.
4, ['Tdazw cemerictBa Mx. [leficteue Mx Ha pa3nuuHble 3Tansl HHGEKIHH
OpPTOMHUKCOBHPYCAaMH.

5. WMunyuubensHast NO-cuntaza (NOS). Mexanusm cunteza NO. Ponme NO B
aHTHBHUPYCHOM OTBETE.

6. PHKaza ISG20, cnenuduanocTs €€ neiicTBrs Ha BUpycHy0 PHK.

Z. Y OUKBUTHHOBEIH romonor ISG15. [Tocnencteusa Momuduxanuu 6enxos 1SG15.

Heiicteue M@ na ypoBHe opranusma. Pomr WD B GyHKIMOHHPOBAHHWH BPOXKAEHHOTO H
puoOpeTeHHOTO0 UMMyHHTeTa. AKTHBaUHA M@ riaBHOrO KOMIUIEKCA THCTOCOBMECTHMOCTH
nepBoro knacca. Kpartkas uabopManns npo AeHcTBUE MUTOKHHA IPHOOPETEHHOrO UMMYHUTETA
W®-ramma: aKTHBalWs TJIABHOTO KOMIUIEKCAa THCTOCOBMECTHMOCTH BTOpPOTO — Kiacca;
ctuMmymipoBanue quddepenunposkn HauBHEIX CD4+ T knetok B Thl; akTHRanus makpodaros;
CTUMYJTHPOBAHHE IIUTOMHTHIECKOH aKTHBHOCTH €CTECTBEHHBIX KHIIJIEPOB.

BupycHble aHTaroHuCTH OenkoB, WHAyHHpyemblx M®. WuarunbupoBanune MWD cucremsr Ha
IIpUMepe BUPYCOB OCIIOBAKIIMHEL: pacTBOpHMEIe romonoru penentopos M®, 6enxu E3L u K3L,

16



ux npeiictene Ha PKR, OAS u ADAR. J[leiictBue Bupyca rematura C Ha U@ cuctemy:
cuHepruuHoe neiicteue cTpykTypHBIX (E1 u E2) u HecTpykTypHBIX OenkoB (NS5a) na PKR.
Cesa3p MO cucteMel U anonrto3a. PeryimpoBaHue 3TOro INpolecca pa3iHYHBEIMH BHPYCHBIMH
Genxamu

HU® tepanua. Ucnons3oBanne D B MeuIMHE KaK aHTUBUPYCHBIX, HMMYHOMOIYIHPYIOIIHX H
aHTUTYMOPOTeHHBIX areHToB. [To6ounsie addexte! npu neuenun U@. [Ipemapars! - RHAYKTOPEI
cunTeza UOD.

OnkonuTHYeCKHe BUPYCHl. MexaHu3MEl IecTBUs, B3auMoeiicTrrue ¢ U cucremoit
CaiineHcuHT.

[lonsatue caitnencunra. OTkpeiTHe sBneHus cainencunra renoB (PHK-untepdepenium).
OcnoBuble MexaHu3Mbl PHK-uHTEphEpeHIUN B He3apasKeHHBIX PACTECHHSIX.

[TonsTue o siRNA. Xumudeckas ctpykrypa siRNA. ITytu cuntesa siRNA. ®epments! Guorenesa
siRNA. ©ynxuuu siRNA.

[Toratae o miRNA. Xumuueckas crtpykrypa miRNA. Ilytu cuntesa miRNA. ®@epmenTsl
fuoreneza miRNA. Bupyc-xomupyembie miRNA. @yuxkuuu miRNA. MenonszoBanue miRNA B
TEHHOH TeparuHu.

[Tonsarue o ta-siRNA. Xumuueckas crpykrypa ta-siRNA., Ilyru cunresa ta-siRNA. ®epMeHTE
Ouorenesa ta-siRNA. @ynkiun ta-siRNA.

Pons PHK-unTepdepeHnnu B OHTOreHe3e pacTeHHil. CHCTEMBI peryJsluH, OCHOBAHHBIC Ha
SIBTICHUH CailIeHCHHTA.

Cympeccopbl YMOJIKaHHUsSI TEHOB Yy BHPYCOB pacTeHWi. PasHooOpa3ue cynmpeccopoB YMOJIKaHHUSA
T€HOB y BHPYCOB pacTeHU . MeXaHu3MbI JeHCTBHsI CYIIPECCOPOB YMONIKAHUS T€HOB U MX BIIHSIHUE
Ha 3HJOreHHbIH mya siRNA u miRNA.

bakTtepuansasie cucteMsl CRISPR/Cas.

CRISPR/Cas xak amanTHBHBEIN UMMYHUTET OakTepuit W apxeit. OOmmii IpHHIMO X OCHOBHEIE
cTamuu (QYHKIHOHHpOBaHUS cucTeMbl. OOmee npeacTaBlIeHHE O MEXaHHM3ME aJalTaluH
creitcepos, posb Casl u Cas2 6enkoB B 3ToM mpouecce. buorenes crRNA. Obniee npencrapneHue
0 pabore mHTepbepHPYIOMEro KoMIUleKca, HazHaueHue PAM-mocnenosarensHoctd ¥ SEED-
ydacTka.

Cuctemaruka CRISPR/Cas cuctem. Pazmianeie BapuaHTBl MHTEPPEPHPYIOIIEr0 KOMILIEKCA!
Cascade, Csm/Cmr, Cas9, C2c2. OcobGenHOCTH QYHKIIHOHHPOBAHHUSA 3THX KOMIUIEKCOB.
Bupycueie wexanuszmbl npeomonenuss CRISPR/Cas  cuctemsl. Herunmuussle QyHKIHH
CRISPR/Cas.

[Ipaktrucckoe mpuMenenne CRISPR/Cas. Hcnonmszopanue Cas9 [nd HOKayTHPOBAHHA TEHOB, BCTABKH IIENEBBIX
nocienosatensHocTelt B reHoM. Cmpicn morstus sgRNA-Texnonorus Gene drive. MeTo/(sl yBeHuEHHS CENEKTHBHOCTH
cBs3piBanma kommiekca (Cas9:sgRNA) ¢ nmenesoit mocnenoBatensrocTsio. [londtue o dCas9 u dC2c2, pasnoolpasue
BO3MOJKHOCTEH HX NPHMEHEHHS B HAYYHBIX HCCTEIOBAHHAX,

III. CTIMCOK BOITPOCOB /11 KAHIUAATCKOI'O SK3AMEHA

OBIIIAS 1 MOJIEKYJISIPHAS BUPYCOJIOI'UA

e [Ipupoaa BupycoB. Ponb BUPYCOB B 3BOMIIOLHH. [ HIIOTE3B! IIPOMCXOAKICHHSA BUPYCOB.
¢ BaaumoeiicTBEE BUPYCOB C KIETKOR X03suHA. THIIEI BUPYCHOM HHOEKIIUH.

e OCHOBHEBIE IPHHIUITEI COBPEMEHHOH KIaccH(pHKallMi BUPYCOB.

e OcobeHHOCTH CTPYKTYphI BUpycHBIX JJHK.

e [IpodhunakTiKa U JIEYSeHHEe BUPYCHBIX HHDEKITHH.

e OcoGeHnocTH CTPYKTYph! BUupycHbix PHK.

e OCHOBHEIE PHHIMIIB CTPYKTYPHOU OpraHU3allul BHPHOHOB.

e ['eneTMUecKue B3aUMOOTHOIIEHUS MEX]1Yy BUPYCaAMH.

e Azicopbuus, TPOHMKHOBEHHE, pa3[ieBaHIEe KaK 3Talbl PeNpOIyKIHH BUPYCOB. PONE BUPYCHBIX
M KJIETOYHBIX O€IKOB B 3THX mpoueccaX. COOpKa BUPYCHBIX YaCTHII.
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e BupycHsie 6enku. CTpykTypa U QyHKIHH.

e OCHOBHBIE 3Tallbl PENPOAYKIHH BUPYyCca B KIETKE.

e Busl 1 MEXaHM3MBI [IUTONIATOTEHHOIO AEHCTBHS BUPYCOB.

e Bupounsl. OcoOeHHOCTH BHUPOHIOB KaK WH(EKIHOHHBIX areHTOB HEBUPYCHOH IIPHUPOJIBL
Crpykrypa JJHK u npuHIUIIE ee permmKanuu.

e BHpYCHI ¢ HEraTUBHBIM M IO3UTHBHEIM reHOMaMu. OcoOEHHOCTH UX PeITHKALHH H TPAHCIIAIHH.
e CoBpeMeHHBIE MOAXOAHI K pa3zpabOTKe AHTHBHPYCHBIX XHMHOIpermapaToB. OCHOBHEIE
TpeboBaHUs, IPEIBSIBIAEMBIE K AHTHBHPYCHBIM IIpeIIapaTaMm.

e [Jommmmepa3Has LenHas peaklus B JUarHOCTUKe BUPYCHBIX HH(EKIHIA.

e [IpobremMa pe3UCTEHTHOCTH BHPYCOB K XHMMHOIpemaparaM. MexaHu3mbl (GOpMHpPOBaHHS
PE3HCTEHTHOCTH H ITyTH €€ IPE0JOJICHHS.

e [JaTorenes BupycHBIX HHGDEKIHH, XapaKTePHCTHKA PA3THIHBIX KITMHHYECKHX (HOPM BHPYCHBIX
HHOEKUHH 110 XapaKTepy Te4eHH .

e JIHK—u PHK—conepxanme Bupycel. O0mas XapakTepucTHKa, 0COOEHHOCTH PETIPOIYKIIHH.

o JIHK- u PHK-—comepxamme O6axkrepuodaru. OOmas XapakTephcTHKa, OCOOEHHOCTH
PENPOLYKIIHH.

e /I3MeH9nBOCTE BUpYca rpunma. [ToHsTue anTureHHoro aApeHda u mudra.

e Dddext naTEphepeHnnn MexIy BupycaMu. OTKpEITHE HHTeP(QepoHOB. MexanusM mefcTBHS
uHTEep(EepPOHOB B KIIeTKe. 3alIUTHbIE MEXaHH3MBI BUPYCOB OT JIeHCTBHA HHTEP()EPOHOB.

e McTopus OTKpBITHA IPHOHOB. 3a00NeBaHus, BEI3EIBAEMEIE IPHOHAMH Y UEI0BEKa U JKUBOTHBIX.
MeToiE! BRIABIEHHS IPHOHOB U HX AUArHOCTHKA.

e Carremuraile onnonenognslie PHK. PHK Bupyca rematuta nensra.

e OparMeHTUPOBAHHBIH M HedparMEeHTHPOBAaHHBIH TreHOMBI. (OcoOGEeHHOCTH CTPYKTYpEHI
T00aMOBUPYCOB, HOTUBHPYCOB H KOMOBHPYCOB.

e [IpoTHBOBUpYCHEBIE BaKIIMHEL THIIHI BAKIIKH.

e luakTHBHpOBaHHBIE BakUMHEL MexaHusM uX [eHcTBUA. XapaKTEpHCTHKAa THIIOB
HHAKTUBUPOBAHHBIX BaKIIMH.

e Xuseple BakuuHel. MexaHu3M HMX JeHCTBHS Ha OpraHu3M 4YejoBeKka. [IpHHINIEI
KOHCTPYUPOBAHHS KUBBIX BAKIIHH.

e OHKOIeHEl, KIIETOUHBIE IIPOTOOHKOTEHBI. AHTHOHKOreHH. HecTaOMNIBHOCTL TeHOMa IIpH
TpaHcHOpMaIuH.

¢ Bupycasiit kanneporesnes. JJHK— u PHK—coznep:xamue oEKOreHHbIE BHPYCHL.

e Onuananzop 3a rpunnoM U OP3. Pomp BUpyconmorudeckux 3KcIpecc— WHANKAIMOHHBIX H
CEPONIOTHIECKHUX METOJOB HCCIENOBAHHUS.

e OCHOBBI TOMYJIAIMOHHOM FreHeTHKH BUPYCOB. MeXaHU3M H3MEHIMBOCTH BUPYCHBIX TIOMYJISIIHH.
e YriueBoasl. OcoOeHHOCTH UX CTPYKTYPHI B (YHKIMH B BUPYCHBIX 9aCTHLAX.

e PoTaBupycH, WX pOJh B IATONOTMH YEIOBEKa M JKUBOTHBIX. JlabopaTopHas nuarHOCTHKa,
KIMHUKA.

e ['eHHas WHXEHEPHd, ¢ NPHKIAJHOE H TEOPETHYECKOe 3HAYeHHE I BHPYCONOTHH. | eHHO—
HH)KECHEPHEIE BaKIIMHEI.

II. YACTHASA BUPYCOJIOT' U

e Bupycel pactenudl. Mctopus otkpsitus. BTM.

o [IuxopuaBupycel. O6Imas xapakTepUCTHKA, CTPYKTypa T'eHOMa Ha IPHUMEpe BHPYCOB ANIypa,
IIOTHOMHMENNTA, SHIEDaTOMUOKAPIUTA.

e OCHOBHBIE IIPEJCTABUTENHN pojia anb(haBUPycOB U (IaBUBHPYCOB. 3a00NeBaHMUS, BEI3EIBAEMBIS
STHUMH BUpycaMH. J[MarHoCTHKa, NPOpHIaAKTHKA.

¢ BupycHile renatuTsl ¢ GeKalbHO-0palILHEIM MEXaHH3MOM IIepeadn.

e Bupyc Gemencrsa. Oco6eHHOCTH PENIPOAYKLIAH, NPpodHUIaKTHKA, THATHOCTUKA.
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e Cymeprpynna OyHbSBUPYCOB. XapaKTEpHCTHKa BHPYCOB, BXOISIIMX B 3Ty TPYIILY.
Knaccudukanus, ctpykrypa, penpoaykuus. 3aboeBaHus, BEI3EIBaeMble OyHbSIBHPYCAMH.

¢ Bupycrl naparpunima, kaccuukanus, xapaKTepUCTHKA OCHOBHBIX CBONCTB, POJE B IIATONIOTHH
4eJIoBeKa.

o PC-undexuus, ITtHonorus. DIUAEMHOJIOIHs, NaTOreHe3, JlabopaTopHas IUArHOCTHKA,
npoduIaKTHKA.

e OOmas xapakTepucTHKa ceMmelicTBa peoBUpYycoB. OcoOEHHOCTH CTPYKTYPH TeHOMa H
penpoxyknuu. OCHOBHBIE IIPEICTABUTENH 3TOr0 CEMEHCTBA BHPYCOB.

e Bupyc xpacHyxu. Oco0eHHOCTH CTPYKTYphl M penpoaykuud. JlabopatopHas auarHocTuka,
npoduIakTHKa KPaCHYIIHOH HHQEKIHH.

e PerpoBupychel. Mcropus oTkpeITHS, OCHOBHEIE IyTH Tmepenadu, snuaHan3op. ColmaibHbIe
acriekTsl BUU—undeximm.

e AmeHOBUpPYCHI ¥ aneHoBupycHas wuHGekmus. OOmas xapaxTepuctuka, jnaboparopHas
QUAarHOCTHKA, MTPOGUIIaKTHKA.

e Bupycsl rpynne! ocnbl — ocroBakMHEL. OOmas xapaktepuctrka. OcoOeHHOCTH CTPYKTYPHL
penponykuuu. [Ipodunaxruka.

e Bupyc mnaportura, CTpyKTypa TIeHOMa, penpoxaykuus. JlabopaTtopHas AHAarHOCTHKA,
SIHAESMHOJIOTHS, KTHHAKA B PO HIIaKTHKA TapOTHTA.

e Bupyc Be3UKYJSIPHOTO CTOMATHTa. XapaKTEPUCTHKA BO30YAUTENSA, METOIbI KYJIbTHBHPOBAHHUS,
nabopaTopHas TUarHOCTHKA.

e [epnecupycel. CTpykTypa reHoMa H BHpPYCHEIX OenkoB. OcoOEHHOCTH pENnpoIyKIHH.
Jlnarmoctuka, npodHIakTHKa, JIeYeHHE.

e Kops: MonekyisipHast Ouonorus Bo3OyauTens, nabopaTopHas JUarHOCTHKA, SMHIAEMHOJIOTHS,
PO HITAKTHKA.

e [lanoraBupycel. Obmas xapaktepucTuka. Kiaccudukamus, oco0eHHOCTH pelpoTyKIHH.

e Monexynsapras 6duonorus BUY, ky1pTHBHpOBaHUe, TUATHOCTHKA, JIEUECHHUE.

e POJIb S3HTEPOBHPYCOB B HHPEKIHOHHOH aTOJIOTHH,

e OO0mas XapaKTepHCTHKA BHPYCHBIX TE€NAaTUTOB C EéMO—KOHTAKTHBIM MEXaHH3MOM IEpeaadn
BO30ynuTenel.

e Knaccubukanus oproMukcoBupycoB. CTpykTypa reHoMa d BUpPycHBIX OenkoB. OcobeHHOCTH
PETIPOIYKIIHH.

e KopoHaBHPYCEL, KX pOJb B TAaTONOTHH. Oco6eHHOCTH MOP(OIOTHH BHPYCOB K UX PENPOLYKIIHH.
e 'emopparndeckue MUXopaaky. XapakTepucTuka Bo30yauTenelt, THarHocTHKa, JIeIeHHe.

e Kilaccudukanuss ajeHOBUPYCOB: OCOOEHHOCTH pENpPONYKIIMH H TEHETHKH; METOJEI
KyJTBTHBHPOBAHUS, MMArHOCTHUKA. AJIEHOACCOIMUPOBAHHBIE BHUPYCHI, HMX Y4acTHE B Da3BHTHH
BHPYCHBIX HH(EKIHH y JeoBeKa.

e Kitaccudukaliys MOKCBUPYCOB, HX POJIb B IATOJIOTHH YEJIOBEKa H KHBOTHBIX.

e CTpyKTypa BUpyca IPHIINA H 0COOSHHOCTH €r0 PEIUIHKalMH.

e «IlIudroBeiey u «apeidoBLe» >SNUAEMHUYECKHE BapuaHTEl BHpyca rpunmna A. IIpupona
[AHJIEMUYECKUX BUPYCOB I'pUMa A. AHTHTEHHBIA «TPEX».

I11. IPOTUBOBUPYCHBLIA UMMYHHUTET

e Oco0eHHOCTH pa3BUTHS IIPOTHBOBHPYCHOTO HMMYHHTETA.

e PoJib BUPYCORB B ajlIepru3alui opraHusma.

e CHCTEMHBIH TI'yMOpaJIbHBIA MMMYHHBIH OTBET (UMpPKYIHpPYIOIIHE AaHTHTENa, UX CTPYKTYpa,
AHTHTEJIOTeHE3, 3alUTHAsT QYHKIUA).

o JlokampHBIH TyMOpP&IBHBIH HMMYHHBIH OTBeT (JIOKaJdbHEIE aHTHTENa, HX CTPOEHHE,
AHTHTEJIOTECHE3, 3aIluTHAs (QYHKIH).

o JlumdouIHEIE TKAHH ¥ OpPTaHbl (MepBHYHBIE W BTOPHYHELIE THM(OHIHEIE OPraHbl, CTPOSHHE
CITM3UCTHIX 000JI0YEK, TAMYyCa H KPaCHOI'0 KOCTHOIO MO3Ta).

19



e KJIeTOYHbBIA MMMYHHBIH OTBET (AMMYHOKOMIIETEHTHEIE KIETKH, X IPOIYKIMS, MK PA3BUTHS
U 3aIIUTHAS POTH B IPOTHBOBHPYCHOM HMMYHHTETE).

e lIMMyHONOrHYecKas MaMATh (KJIGTKH HMMYHOTOTHYECKOM MaMsATH, HX IPOLYKIIHI,
NOCTHH(EKITHOHHOE U MOCTBAKIMHAIBHOE (hOPMUPOBAHIE HMMYHOIOTHYECKOM TaMATH).

e [IpakTHYecKHe acmeKTHl W3yYeHHE MPOTHBOBHPYCHOTO MMMYHHTETa (SIHMIeMHYECKAs
IMMYHOJIOTHS, AUATHOCTHIECKasi HUMMYHOJIOTHS, Ol[eHKAa HMMYHOTEHHOCTH BaKIIHH).

IV. OCHOBHBIE BUPYCOJOTI'HYECKHE METO/1bI

o [IpUHIMITEI KYJIETUBHPOBAHUS BUPYCOB. BHIBI KYJIBTYp KIETOK H TKaHEH.

e [TpuHIMIEl Ta60PaTOPHOH TUATHOCTHKY ¥ OCHOBHEIE MapKepHl HH(EKIIHH.

e JInarHocTHKa BUPYCHBIX HHGeKiui. OCHOBHEIE METOIHI.

e MeTOmbl KOJMHYECTBEHHOIO OIPEAETIECHUS! BHPYCOB JKHBOTHBEIX B KYIBTYpE KIETOK (METOX
Osimex, BEIABICHUS BUPYCHBIX aHTUTCHOB, PEAKIUsl [eMar TIFOTHHAIHH ).

® MeToIb! BEISIBJICHHS aHTHTE) M aHTUTEHORB.

o MOHOKJIOHANLHEIE AHTHTENA B JAWATHOCTHKE BHPYCHBEIX HH(eKOuH. [IpWHIMIEI MOTydeHus,
IIPEUMYINECTBA W KPUTEPUH OIPAHWYCHHS HCIIOIB30BAHUS B PA3HYHBIX IHATHOCTHYECKHX
TECTax.

e MeTompl M3ydEeHHS XUMHYECKHX H (H3WYECKHX CBONCTB BHPYCHOM YaCTHIBL [IpHHITHITEL
BBIJICICHUS ¥ OYUCTKH BUPYCOB, METOBI BEIACIICHUS BHPYCHBIX OEITKOB.

o JlaGopatopHas [MarHOCTHKAa TIeplec—BHPYCOB. [IpHHUMOBI Tepamud W HpOoGHIAKTHKH
reprecBHpycHoi uHpekuu. ¢ CoBpeMEHHBIE METOIbI THTPOBAHUSA HHTEPGhEPOHA 00— H Y—THIIOB.
e MeTomsl KyIbTUBHPOBaHUS BHpYcoB. KypuHble SMOPHOHEI, KyILTYPLI KIETOK (MEpBHYHEIE,
NepeBHBAEMEIe, TUIDIOUIHEIE), Ky IbTYpPhI TKaHEH, TabopaTopHbIE SKHBOTHEIE,

JOIIOJIHUTEJIBHBIE BOITPOCHI K KAHITHIATCKOMY DK3AMEHY

e /I3MeHunBOCTE BUpyca rpunna. [lonsaTue anTureHnoro Apeiida u mmdTa. THONOTHS TPHIIIA.
e DnuaHanzop 3a rpunnoM 1 OPBU. Pone BHPYCOTOTHYECKHX 3KCIPECC— HHIWKAIHOHHEIX H
CEpPOJIOTMYECKHUX METOJIOB HCCIIEAOBAHHU.

e ['pumnm: npodunakTUka U Ie9eHHE.

e CTpykTypa Bupyca rpunia. Oco6eHHOCTH pelIiKalii BUpyca TPUIIa,

e «IlIudroBble» U «apeidoBble» SMUAEMHYECKHEe BapHaHTEl Bupyca rpunma A. Ilpupoza
[aHJEeMHUYIECKUAX BUPYCOB TpHIna A. AHTHTCHHBIH «Tpex».

e MexaHU3MEI aTeHyalluy BUpyca IPHIINA.

e [[anemMuyecKkre ¥ MOTEHIHATBHO NaHIEMUYECKHE BAKI[UHEL

e [langemMudeckue BUpycHl rpunmna. Bupycel mpomureix net. IloTeHnuansHO nanaeMHYecKue
BUPYCHI TPHIIA IITHIL.

® TpaHCMHCCHBHOCTE BHpYyCa I'PHIIA KaK BayKHBIH (HaKTOp MaTOreHHOCTH.

e OepoTHNMUECKHE 0COOEHHOCTH COBPEMEHHEBIX ITAMMOB BHpYCa TPHIIIA.

e [IpOTHBOTPHUITIIO3HbIE BAKIIUHEL

e JKuBEIe X0NM0A0aNaNTHPOBAHHEIE TPUIIIIO3HEIE BAKIIHHEL.

e {HaKTUBMPOBAHHEIE IPUIIIIO3HEIE BAKIIUHEL

e CTpyKTypa BUpyca IpUIIIa.

e CepOTHIIE], CEPOIIOATHIIEI BUpyCa TPHIINA.

e OCHOBHBIE 3MHIEMHOTIOTHIECKHE XaPaKTEPUCTUKH TPHIIIA.

e OCHOBHBIE METOBI TECTUPOBAHHSI BUPYCa IPUIITIA.

o OCHOBHEIE 3BEHbS MPOTUBOBHPYCHOTO UMMYHHUTETA.

® Oco0eHHOCTH pa3BUTHA IPOTHBOTPUIIIIO3HOTO HMMYHHTETA.

e JloKaIbHEIM MIMMYHHEIH OTBET K BO30YIHTEISIM PECIUPATOPHEIX HH(EKIHH.

o KJieTOYHBIH HMMYHHBIH OTBET K BO30YIUTEISIM PECIHPATOPHEIX HH(EKIHH.

e Bupyc-HHAYIUPOBAHHBIH allONTO3 HMMYHHBIX H HEUMMYHHBIX 9YBCTBHTEIIBHBIX KJIETOK,
20



IV. CTPYKTYPA U COJEPXKAHUE KAHIANJATCKOI'O 3K3AMEHA 110 crienuansHOCTH
«Bupycomnorus»

DK3aMeH 10 CllenuanbHOCTH «Bupyconmorusy mpoBoaures no OuieraM. BpeMs MMOArOTOBKH K
OTBETY IOCIIE N0JIydeHus Ounera — 45 MUHYT.

OK3aMeHalHOHHBIHA OHIIET COCTOMUT K3 5 (IATH) BOIIPOCOB:

1 Obmas 1 MOTeKyIspHasd BHPYCOIOTHS

2 YacTHast BHPYCONOTHS

3. [IpoTuBOBHPYCHBIH HIMMYHUTET

4 OCHOBHBIE BUPYCOJIOTHYECKHE METOIBI

5 JlomOMHUTENBHELH BOIIPOC.

V. KPUTEPUU OLIEHKU PE3VIJIBTATOB KAHJUJATCKOI'O 5K3AMEHA

OueHka pe3ylbTaTOB KAHAHJATCKOTO 5K3aMEHA IIPOM3BOIMTCS 110 IATHOATBHON CHCTEME.
BricraBnseTcs emMHAas OLEHKa [0 pe3yiabTaraM OTBETOB Ha BCE IIATH  BOIIPOCOB
3K3aMEHaAIMOHHOro OuleTa.

«OTIHYHOY CTABUTCA IPH COOMIONEHUH CIIEAYIOMIMX YCIOBHH:

® I'DaMOTHOE M IPaBHJIBHOE HCIIONB30BAHKME B OTBETAaX CIEIHAIbHOH MHKPOOHOJIOTHYECKOH,
Ouostornyeckoi U obmieHaydHOl TepMHHONIOTHY;

e Oe3omub0YHOe BIaeHHEe KaTeropHaJIbHEIM anmnaparoM OHONIOTHYeCKOH HayKH;

e yMeHHe 0003HAaYHTH OCHOBHEIE TPoOIeMbl chOPMYIUPOBAaHHEIX B GHIeTax BOIPOCOB;

e GezommbouHoe 3HaHHEe (aKTOJIOTHYECKOro MaTeprala;

e HCTOpHOTpadHIECKUe 3HAHNS B paMKaX BOIIPOCOB OuneTa;

® yYMEHHE CBs3aTh OTBET Ha BOIIPOC C TEMOH AUCCEPTAlHOHHOIO UCCIEI0BAHNS;

® JIOTHYHOCTH, CBS3HOCTh OTBETA.

«Xoponio» CTaBUTCS IPH COOMIOAEHUH CIIEAYIOIINX YCIOBHH:

® I'PaMOTHOE M NpPaBHJIBHOE HCIIONL30BAaHHE B OTBETAX CIENHAIBHOH MHKPOOHMOJIOTHYECKOH,
Guonornyeckoit u o0meHaydHO! TepPMUHOIOTHY;

e 1po6IeMHOE U3TOKEHHE CHOPMYITHPOBAHHEIX B OMIIETAX BOIIPOCOB;

® OTIENBHBIE ONIHOKH ITPH M3JI0KEHUH (PaKTOIOTHYECKOTO MaTepUaa;

¢ HEIOJHOTA U3JIOKEHHS HCTOPHOrpadMIecKX CBEICHHUH B paMKaX BOIIPOCOB OHIIETa;

® YMCHHE CBSI3aTh OTBET Ha BOIIPOC C TEMOH MCCEPTAIMOHHOTO HCCIIEM0BAHMS;

® JIOTMYHOCTH, CBS3HOCTDH OTBETA.

« Y JIOBJIETBOPHUTEIIBHO » CTABHTCS 3a:

¢  HEIOCTATOYHOE HCIOJNB30BAHHE B  OTBETAX CIEUHATBHOM MHKPOOHOIOTHYECKOH,
Ouosiorugeckoit 1 o0meHayIHOH TEPMUHOIOIHH;

® HENOCTAaTOYHOE BIIAJEHUE KATErOpHalbHEIM anmnapaToM OHOIOrHYecKOH HAyKH;

e yMeHHe 0003HAYHTE TONEKO OHY U3 podieM chopMyIHpPOBaHHBIX B OHJIETaX BOIPOCOB;

e ONIHOKHM TIPH H3TOKEHWH (PAKTOTOrMYECKOT0 MaTepHaa;

e [IOBEPXHOCTHEIE HCTOPHOTPahUIECKHE 3HaHUS B PaMKaX BOIIPOCOB OHIIETa.
«HeynoBneTBOpHTEIBHO)» CTABUTCS 3!

e OTCYTCTBHE B OTBETAX HEOOXOMMMOM CHelMaTbHOM MHKPOOHONIOrHIecKoH, OHOIOTHIECKOH H
ofb1eHayyHOH TEPMUHOJIOTHH;

e OmHcaTeNIbHOE U3JIOKeHHe CHOPMYIMPOBAaHHEIX B OHIeTaX BONPOCOB, HEYMEHHE 0003HAYHUTE H
H3JIOKHUTH [TPOOIIEMB;

e pyOBIe OMUOKY IPU M3T0KEHHH (PAKTOIOTHYECKOr0 MaTepHaa;

® He3HaHWe UCTOpHOrpaduy BOIPOCOB OHeTa;

® HeyMeHHE CBS3aTh OTBET Ha BOIIPOC C TEMOM AMCCEPTALMOHHOTIO HCCIIEI0BAHH;
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® HapYLICHHE JIOTHYHOCTH, CBA3SHOCTH OTBLTA.
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