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1. OBIIHME ITOJIOKEHUA

IIporpamma cocTaBjieHa U1 BCTYIHTENBHOTO SK3aMeHa Ui 00y4YeHHsS! B aclMpaHType
OI'bY «HWUM rpunna uM. A.A. CmopoaunueBa» Munszapaa Poccum 1o mporpamme
MOJrOTOBKM HAYYHBIX H HAy4HO-IIEJAarOrHYecKHX KaJpoB B AaclUpaHType 110 Hay4HOMH
cnenuansaocTu 1.5.10. «Bupycomorusy.

IIponeaypa rx3amena

DK3aMeH ITPOBOAUTCA B YCTHOH (opme, Ha PycCKOM si3bIKe, MO BompocaM Ouiera. Ha
Ka)/I0T0 3K3aMeHYeMOro 0(hopMIIeTCs MPOTOKOI CAAYH BCTYITHTENLHOTO UCITBLITAHHSL.

JK3aMeHallHOHHBIE OUIETHI BKIIIOYAIOT:

1. Bompoc u3 ob1eit Bupycosoruu

2. Bompoc u3 ob1ei BUpYcOJOTHU

3. Bomnpoc 13 4acTHOH BHPYCOJIOTHH

Kpm‘eplm OLIEHKH Pe3yJIbTATOB BCTYIMHTEC/IBHOI0 HCNIBITAHHS.

YpoBeHb 3HaHUH IOCTYNAKOIIEr0 OIEHHBAETCS 9SK3aMEHAIIMOHHOM KOMHccHeH 1o
MATHOAJUTLHOM CHCTEME.

OTBeT OlleHUBACTCS HA KOMUTHYHOY, €CITH TIOCTYIAIONIHI: JaET MONHbIE, HCYEPITBIBAIOIIHE
W apryMEHTHpPOBAaHHbIE OTBETHI Ha BCE OCHOBHBIE M JOIOJIHHTENBHBIE 3K3aMEHAI[MOHHBIE
BOIIPOCHI; OTBETHI HA BOMPOCH OTIHYAIOTCS JIOTHYECKOH IOC/IEN0BATEIBHOCTRIO, YETKOCTHIO B
BBIDOKEHUH MBbICIEH H OOOCHOBAaHHOCTBIO BBIBOJIOB; JIEMOHCTPHPYET 3HAHHE HCTOUYHHKOB
(HOpMAaTUBHO-TIPABOBBIX AaKTOB, JIMTEPATypbl, TOHATHHHOrO ammapara) W YMEHHE MMH
MI0JTB30BATHECA TIPH OTBETE.

OTBET OLIEHUBAETCS Ha «XOPOUIO», €CITH MTOCTYIAIOIINH: aeT MMOJTHEIC, HCUEPIBIBAIOIIHE H
apryMEHTUPOBAaHHbIE OTBETHI HAa BCE OCHOBHBIE H JIONOJHHUTEIBHBIE 3K3aMEHAIHOHHbIE
BOIIPOCHI; OTBETHI HA BOTMPOCHI OTIHYAIOTCH JIOTHYHOCTBIO, YETKOCTBIO, 3HAHWEM IOHATHIHOTO
anrnapara ¥ JIITEpPaTypbl IO TEME BOIPOca NP HE3HAYUTEIIBHBIX YIYIIEHUAX IIPH OTBETaX.

OTBeT OLIEHUBACTCS Ha «)0061eMBOPUMENILHOY, €CITH TTOCTYIAIONIMH: JaeT HEIOIHEIE U
cnabo apryMeHTHPOBAHHBIE OTBETHI HA BOIPOCHI, IEMOHCTPHPYIOLINE 00IIee IPeaCTaBIeHHE U
SNIEMEHTAPHOE IOHHMMAHWE CYIIeCTBA IIOCTABIEHHBIX BOIPOCOB, MOHATHHHOTO armmapara u
00s3aTeIbHOM TUTEepPaTypPHI.

OTBeT OuEHHUBAETCA «HEYOOGNEMEOPUMENBbHOY. TIPH HE3HAHHMH W HEMOHHMaHHH
a0OUTYPHEHTOM CYIIECTBA IK3aMEHAIIHOHHBIX BOTIPOCOB.

2. COAEP)KAHUE 9K3AMEHA
2.1. O6mue BONPOCHI BUPYCOJIOTHH
2.1.1. Beeienue B BUPYCOJIOTHIO

IIpupona BupycoB. MecTo BHPYCOJIOrHH B CHCTeMe OMOJOTHYECKHX M MEQHIIMHCKHX
HayK. OCHOBHBIE HCTOPUYECKHE HTallbl PA3BUTHS BHPYCOIOTHH, YPOBHH MO3HAHHS. | HIIOTE3BI
IIPOHUCXOKIEHHA BUPYCOB, POJIb BUPYCOB B 9BOJIIOLNH KHBOTO MHpa

Bosneiicteie Qu3nyeckux (TemiepaTypa, H3JIyYeHHE, JaBJIeHHe, yIbTPa3BYK) U XHMH-
4yeckuX (hakTopoB Ha BHpYcHL. CTepunmzaims. Metojsl crepuim3anui (apoBOi, BO3IYIIHBIA,
paavanHoHHbIH U T.1.). [lonsTHe «YpoBeHb rapaHTHPOBaHHOU cTepuibHOCTH Sterility assurance
level (SAL)». Meron xoHtpons »>hdekTHBHOCTH cTepunuzamuid. MeTomsl  KOHTPOIs
crepunbHOCTH. Jle3nndexnusa. MexaHH3M IeHCTBHA OCHOBHBIX IPYII Ae3uH(EKTaHTOB. MeTo-
JBl ONpEAEIEHNs AaKTHBHOCTH Ae3MH(EKTaHTOB. MeTojbl ompe/elieH sl 4yBCTBUTEIBHOCTH
MHKPOOPTaHHU3MOB K J€3UH(EKTaHTaM.



2.1.1 O6mas BHpPYCOJIOTHS

Knaccudukanus, cucTeMaTika 1 HOMCHKJIATYpa BHPYCOB.

Krnaccuueckne Meroapl HISHTH(OWKALIMKA BHPYCOB M BHYTPHBHMJOBOIO THIIHMPOBaHHUA,
Dazupyroluecs Ha OMpeeicHHH (PEHOTHIA, METOIaX NMPOTEOMHKH M reHOMUKH. CrpoeHue H
coiicTBa BupycHBIXx PHK x JIHK. CtpykTypa BHpycHBIX OenkoB. CTPYKTYpHBIE M HECTPYK-
TYpHBIE BUpYCHBIC OenKH. JIMMUAHBIA ¥ yITICBOJHBIH KOMIOHEHTHI BUPYCHBIX yacTHll. Komio-
HEHTHI KJIETKH-X035HWHA B COCTABE BUPYCHBIX YACTHIL.

DIIEKTPOHHO-MHKPOCKOITHYECKHE METO/ bl H3Y4eHHs MOP(OIOTHH BUPHOHOB.

Paznuynbie ¢azpl penpoaykiuu Bupycos. Iponecce agcopdbuun. [yt npoHHKHOBEHHS
BHpyCa B KJIETKY, CIIUSHHE BUPYCHOH M KIETOYHOH MeMOpaH. CuHTe3 OE€NKOB B 3apakKeHHOH
krnetke, Tpancnoptasle PHK, mansie undopmammonnsie PHK, pubocomsl, (asel Tpancaamuu
Permukarus supycHerx JIHK. Penmukanus supycusrx PHK.

Criocobwl  dopmupoBanus BupycHbIX OenmkoB CoOopka JIHK-copepxammx BHPYCOB.
Co6opka PHK-conepxkaiux BupycoB. @opmMupoBaHre BUPYCHBIX YaCTUIl H BBIXOI BUPUOHOB H3
KJIETKH

OCHOBHBIE MPOIIECCHI, KOHTPOJUPYIOIIHE HACIIE/ICTBEHHOCTh U W3MEHUYHBOCTE BHPYCOB,
TEHETHYECKHE W HETCHETHUECKHE B3auMOJEHCTBUsA Mexay Bupycamu. POpMBI H3MEHUYHBOCTH:
dbeHOTHIIHYUECKAS ¥ TEHOTUIIHYECKAs, CYIPECCOPHBIE MYTAllUK, MyTareHbl. BUpychl Kak OHoio-
rudeckre 0OBEKTHl B M3YUEHUH BOIIPOCOB TeHETHKHU. HoBBIE METOAMUECKHME MOAXO/bI B M3yYe-
HHH BUPYCHBIX reHomoB. CekBenupoBanue MeronoM CoHrepa (¢ MOMOINBIO KalMIUISPHOIO
snexTpodopesa), mupocexkBenuporanue, SOLID, cekBenupoBanue ¢ MOMOIIBIO MOJYIIPOBO/HH-
KOBBIX CEHCOPOB.

2.1.2. [laTorene3 BUPYCHbIX HH} ek Uil

Knaccuduxanus BupycHbIX uHpexuuit. MexaHu3Mbl HHTErpallid BUPYCHOTO TeHOMa C
KIeTOYHBIM reHoMoM. IIpoayxTuBHas, naTeHTHas, a0OpTHBHAs W NEPCHCTEHTHAs BHPYCHEIC
UHQEKIUY, YCIOBUS pa3BUTHS dTUX HHeKHui. PaKTOpbl, ONPEAETSIIONIME TATOTEHE3 BUPYCOB.

Wnentudukanns BUPYCOB B OHOINCHSIX TKaHed OONBHBIX, 3apaKEHHBIX PA3JIMYHBIMH
Bupycamu. Mamenenue MOp(hoJIOrun KICTOK MPH BUPYCHBIX HH(PEKIHIX.

2.1.3. XuMHOTepanus BUPYCHBIX HHperumii

Pa3nmuyHble TOAXOMBI K XHUMHOTEPANMH BHUPYCHBIX MWH(EKIHH, MOHCK H 0oTOOp
AQHTHBHPYCHBIX IpenapatoB. MeToIpl OLEHKH KIMHHYECKOH 3()(EKTHBHOCTH aHTHBHPYCHON
Tepanuu. BHOJOCTYITHOCTE NPOTHBOBHPYCHBIX cpencTB. llpuoOpereHHe yCcTOWYMBOCTH K
xumuonpenaparaMm. OCHOBHbIE HApaBJIeHUss B XUMHOTEPAITMH BUPYCHBIX MH(GEKIHH, 3HaYeHHE
XMMHOTIpenapaToB B 60prOe ¢ BUPYCHBIMU HHPEKIIMAMH.

2.1.4. JlabopaTropHasi JHATHOCTHKA BUPYCOB

[paBuna nmoaydeHHs: MATOJIOTHYECKOro Mareprana. BUIbI NaTOIOrH4YeCcKOro MaTepuana,
MPaBHJIA €r0 IMOIYYEHHs U TPAHCIIOPTUPOBKHU B JIADOPATOPHIO.

Ummynodepmentreii  anamus (MPA), I[lonuvepasnas 1ennas peaxuus (I1LP).
[TpuHOMIE TOCTAHOBKH. UYBCTBHTENBHOCTH MeToAa, OmUOKH 1NpH  HHTEPIpETalyu
pesyiabraroB. JIHK-cexsenupopanme. OmHUOKH B TpPaKTOBKE pe3yJIbTATOB MOJEKYJISAPHO-
r€HETHYECKON JuarHocTukh. [IporeoMuka u reHoMuKa
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2.2. YacTHBIC BONIPOCHI BUPYCOIOTHH
Opromukcosupycsl. Kinaccudukarus supyco rpunma. Mopgonorus supycos. Ctpoenne
reHoMa. beku ¥ aHTUreHsl pa3IMYHBIX THIIOB BUpyca rpumnma. FizsMeHunBoCTh BUpyca.
I'enetnueckuii apeitd u mudT. [IponcxoxaeHne naHAEMHUECKUX IITAMMOB.

KoponaBupycsl. Knaccudukanuss BHPYCOB H HMX pOJb B IATOJOTHH YEIOBEKA H
AKUBOTHBIX. [langemus COVID-19. OcobGennoctu Bo30ymutens. Jluarnoctuka. IlaToremes,
KITUHUKA, JIeYeHrne, TPoPHIakTHKA.

Anenosupycel. Knaccugukanus aneHoBupycoB. Ponb aneHOBHPYCOB B Pa3sBHTHH
NOpa)keHHUs PECIUPATOPHOTO TpakTa. OCODEHHOCTH PENPOIYKIIMH H TeHETHKH BHPYCOB.

PoraBupycel. Krmaccuduxauus BupycoB. YcioBus KyJIbTHBHPOBaHHsA. J[HArHOCTHKA
BHUpPYycoB. Polb B maTosioruu kuiieyHsix 3adonesannii. KnmiHuka U leueHue.

HopaBupycel. DTHOIOrHS M SHUJAEMHOJIOIMS BHPYCHBIX HH(EKUMH, BBI3BIBAEMBIX
HopasHupycamu. /luarHocTuka. Poiab B 1aTOI0TUH KUIIEYHBIX 3a00/1eBaHUH

Onreposupychl. Knaccubukanus BupycoB. Ponb B maronorwmy KWIIEYHOTO TpakTa |
cepAedHO-cocyaMcToi cuctembl. Ocobennoctu pemponykiyu. Juarnoctuka. I[Ipodunakruka,
JeYeHHe

Bupyc mpoctoro repmeca 1 u 2 tuna. Mopdonorus, XUMHYECKHH cOCTaB, (PH3MKO-
XMMHYECKHE CBOMCTBA. Y CTOMUMBOCTD K XUMHUYECKUM H (u3HuecKuM GakTopam. Pempoaykirus.
Knunwuka, snuaemuonorus, uMmyHuTet. JlabopatopHas muarHoctuka. Crerduueckas Teparnmmis
U poQuIakTHKA.

Bupyc BeTpsHOH OCHBbl M OIOSCHIBAIOIICTO JHIIAS. ODUHAeMHONOTHA.  [laTorenes,
KIMHHKA. PazBuTie uMMyHuTera. JlabopatopHas quarHocTHka.

Bupyc nwuromeranuu. Mopdonoruueckue W OHONOTHYECKHE CBOMCTBA. MexaHW3Mbl
IIPEOJONICHHs. BHPYCaMM 3allMTHBIX CHCTeM opraHu3ma. [IpoGiiema MEepCHCTEHIIMH BHPYCOB.
Ponp BupycoB B 00nacTi TpaHcIUiaHTOIOrHK. [laToreHes U KIMHAYECKHE MPOSBICHHS OONE3HH.
OcobeHHoCcTH JMarHoCTUKM BUpycoB. BakumHompodunaktuka u jaeueHue. OcoOEHHOCTH
(hOPMUPOBAHUS HMMYHHTETA.

Bupyc Onmreiin-bappa. Monekynapaas Owomorus Bo30ymuTens. MexaHHU3MbI
JUIMTENIBHON nepcucTeHnud. Oco0eHHOCTH HMMYHHOTO 0TBeTa Ha HH(peK1 0. MHOXKeCTBEHHbIE
(dopmbl  nposiBneHust 3aboneBanus. Jwmarnoctuka. OcoOEHHOCTH HMMMYHHOTO OTBETa Ha
HHGEKIIHIO.

Bupyc nomaomuemmta. CtpoeHue BUpycoB nosmomMuennta. Co3aHiue BaKIHH.

Bupycsl renatuta A. Tlosno:xeHHe X B cUCTeME KIacCH(pUKAIMUA BUPYCOB. OpraHu3alius
reHOMa U CTPYKTypa BUPHOHA.

Bupycel renatuta B. Mosekynspuas OHOIOTHS BHPYCOB.

Bupycs renatuta C. OcoOeHHOCTH CTPYKTYPBI BHPHOHOB.

Bupycs renatuta /1, E, nensra. Posib BUPYCOB B IATOJIOTHH TIEUYEHH YEJIOBEKA,

Bupyc nmmyHonedunuTa denoseka. Mcropus oTKphITHa. CHCTEMAaTHYECKOE TTOIOKEHHE.
Opranusanus Bupruona u renoma BUY,

ITpuonHsble 3a001€BaHUs YEIOBEKA U )KHBOTHBIX.

INEPEYEHDb BOITPOCOB U1 BCTYIIUTEJIBHBIX DK3AMEHOB:

Pazpen 2.1. O6mue Bonpocskl BHPYCOJIOTHH
1. IlaToreHHOCTBH M BHPYJICHTHOCTL BUpYCOB. IlaTorenes BupycHeix nHpekiuii. TpomHoCTs
BHPYCOB K KJIETKaM W TKaHSIM.
AnicopOuMs U IPOHUKHOBEHHE BUPYCA B KIETKY.
buonoruyeckas npupojia BUPYCOB U MX CBOHCTBA.
HyknenHOBBIE KHCTOTHI BUPYCOB, UX POJIb B BUPYCHOM PENPOIYKIIHH.
CpeicTBa 3THOTPONHON TePANTHH BUPYCHBIX HH(EKIIHIA.
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Bupyc, kak BHyTPHKIETOUHBI Mapa3suT. OCHOBHBIE 3Tallbl B3aUMOJIEHCTBHSA BUpYyCa ¢
KIIETKOH (Ha mprMepe BHpYca IPUIIa).

HurepdepeHuiust BUPYCOB.

Mopdoorust BUpycHBIX YacTHIl. CTpyKTypHAas OpraHu3alus BAPHOHOB.
JHK—conepxamue Bupycel. CTpyKTypa BUPHOHOB, OpraHu3alis reHoMa.

BupycHble aHTHTEHEI U BUpYyccHeuduIecKie aHTHTENA.

. Cbopka, co3peBaHue 1 BEICBOOOKIEHUE BUPHOHOB U3 KIIETKH.
. [IpoTuBOBUpPYCHBIC BAaKIIUHEI U UX IPUMEHEHUE.

13.
14.

JKu3HeHHBIH UK BUPYCOB.

[lepcucrentus Bupycos. OcTpast, XpOHHYECKas, TaTeHTHAs: U a0OPTHBHAS BUPYCHEIE
HHOEKITHH.

PHK—conepskammmue Bupycel. CTpyKTypa BUPHOHA, OHOJIOTHYECKHE 0CODEHHOCTH.
Bupychl ¢ TO3UTHBHEIM U HETATHUBHBIM T€HOMOM.

MexaHu3MBI H3MEHIUBOCTH BHPYCOB.

Pone BO30yauTENs U opranu3Ma B HHGEKIIMOHHOM MPOIIeEcCe.

BupycHbIii kKaHlleporeHnes.

[TpuHIMnE! KnaccuGUKauy BUPYCOB.

. [IpoTuBOBHpYCHASA XUMHOTEpAIIHS.
22.
23,

CucteMHBINH TYMOPaTbHBIM HMMYHHBIA OTBET.
JlokanbHBIM TYMOpaNbHEIN UMMYHHBIM OTBET.

. T— 1 B— kJ1eTOYHBIN HMMYHHBIH OTBET.
23,
26.
28,
28.
29.
30.

MMMyHONIOTHYECKAs TaMATE.

Hecnenuduueckuii HMMYHHTET.

MeTo/IBI OLIEHKH BHPYC—CTIEH(PHISCKOTO KICTOYHOTO UMMYHHOT'O OTBETA.
[TpakTHYecKHe acleKThl H3y4eHHs HMMYHHOTO OTBETA.

MexaHH3MBI Pa3BHTHS BUPYC—aCCOLUNHPOBAHHEIX aNIePTHUECKUX PeaKiuil.
OCHOBHBIE METO/IBI BUPYCOJIOTHUSCKHUX HCCIIeOBaHNIA.

. MeTo/bl BbIJIEIEHHs] BUPYCOB H3 OHOJIOIHYECKOT0 MaTepuara.
32.

33.
34.
33.
36.
37.

MMmyHODIIIOOpECIEHTHBIE METOBI B BUPYCOIOTHUSCKIX HCCIEI0BAHUAX.
MimmyHO(epMeHTHBIE METO/IBI B BUPYCOJIOTHYECKUX HCCICAOBAHMIX.

MeTo 161 MOPhOIOTHYECKOTO U3YUYEHHS BUPYCOB.

PaanouMMyHOIOrHYECKHE METO/IBI B BUPYCOJOTHYECKUX HCCIIENOBAHUAX.
MeTo/1b1 TIMarHOCTHUKH BUPYCHBIX MHDEKIIHA.

[eHeTHYECKHE METO/Ibl H3yYEeHHs BUPYCOB. MyTaHTHBIE, peKOMOHHAHTHBIE U
peaccopTaHTHBIE 1ITAMMBI.

MeTo bl THOPHIM3AIMH HYKIIEMHOBBIX KMCIOT U MX IIPUMEHCHHE B BUPYCOJIOTHH.
[TonumepasHas 1enHas peakiis | €€ poJib B BUPYCOJIIOTHYECKHUX HCCIET0BaHMAX.
Ceponoruueckue METOAbI B BUPYCOIOTHUECKHX HCCIIE/I0BAHUSIX.

MeToa KIeTOUHBIX KYIBTYP B BUPYCOJIOTHUYECKUX MCCIIEIOBAHUAX
CekBeHHpPOBAHHE HYKIIEMHOBBIX KHACIOT U IPUMEHEHHE 3TOTO METO/IA B BUPYCOJIOTHH.

Paznen 2.2 YacTHble BONPOCHI BHPYCOJIOTHH

1.
2

I'puni: 5THONIOTHSA, IATOTEHES, SITHAEMHOJIOTHSL.
Opro— 1 napaMHUKCOBHPYCHL.
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10.
11,
12.
13,
14.
15,

16.
17,

Knemuiesoii sunedamut. ITHOIOTHS, JMHASMUOIOT |, IPOoQUIaKTHKA.

Kops. DTHomorus, narorenes, SIHISMHOIOTUS B PO HIAKTHKA.
PecnupaTopHO—CHHIIHTHATEHAA HHDEKIHA. JIHarHOCTHKA, TTATOTCHE3, TePaITHL.
AneHoBupycHas uHpeKIua. JIHarnocTHKa, SITHACMHOIOTHSA, KITHHHYCCKHE TIPOSBIICHHS.
Ilonnomuenut. Ilatorenes, aMUASMHOIOTHS, TPOPUIAKTHKA.

['enatuThl ¢ MapeHTEpaNbHEIM TYTEM Mepeadnl. DTHOIOTHS, TIAaTOTCHES,
SIHAEMHOJIOTHA.

bemencTBo. DTHONOTHSI, AMATHOCTHKA, TTPODUITAKTHKA.

BHUY—undexuus. DTromorus, naroreHes, Tepamnus 1 NpoduiakTuka.

DHTEpPOBUPYCHBIE HHPEKITHH. DTHOJIOTHSA, SITHICMHOIOTHS, IPUHITHITEI TEPAITHH.
['epniecBupycHble HHGEKITHH. [IpHHIAIILI THATHOCTHKH, JTCUCHHS.

PetpoBupychI.

BupycHbIi mapoTHT. DTHONOTHS, IHATHOCTHKA, TTATOTEHE3, TPOdUIaKTHKA.

[Mangemust COVID-19. Ocobennoctu Bo30OyauTend. Jlmarnoctuka. IlaTorenes, KIMHAUKA,
JIeYeHHE, PO UITaKTHKA.

Bupycs pactenunit. Metopus otkpertus. BTM.

Mennenusie undexnun. Meropus otkpbiTis. Dnunemuonorus. Kinnuka.

PexoMenaoBaHHAS JaTepaTypa I NMoAroTOBKH K BCTYIUTECIABHOMY JK3aMeHY
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