degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
OMOJIOrHYecKoii M MeIUIIHHCKOM
buznkn

J.B. Ky3bmun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: PetpoBupyCHl U PETPOBUPYCHBIC BEKTOPHI B TCHHOW TE€panuu
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa MONEKYIIPHON U KIIETOYHOU OMOJIOTHI

Kypc: 4

KBaJIupuKAIMSL: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynuTOpHBIX YacoB: 15 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: B.C. Ilpaconos, a-p 6uon. Hayk, npodeccop

[Iporpamma obcyxneHa Ha 3aceqannu Kadenpsl MOIEKYISIpHOM 1 kietouHor 6uonoruu 02.04.2020



AHHOTANMA

Llenpio NaHHOW JMCLMILIMHBI SIBISETCS NPHOOPETeHUE CTyleHTaMu (QyHIaMEHTAIbHBIX 3HAHUH B 00JacTH
BUPYCOJIOTHH M TEHHOI Tepanuu: OCHOBHBIC HAIPABJICHUS T€HHOW TEpalyy, METOIbI M TOAXO/bI, TPUHIIHIIBI
KOHCTPYHUPOBaHHsI BUPYCHBIX BEKTOPOB, PETPOBHPYCHI M aJCHOBUPYCHI, PA3JIMYUsl BEKTOPHBIX CHCTEM.
CTyIeHT mocie 0CBOCHHUS Kypca Oy/leT MOHUMAaTh COBPEMEHHBIE METOJIBI IIEPEHOCA M IKCIPECCHH IIEIEBhIX U
MapKepHBIX T'€HOB, NPUHLMIIBI CO3/IaHUSI BUPYCHBIX BEKTOPOB, COBPEMEHHBI YPOBEHb 3HAHUI W Mpoliiem
TeHHOM TepanmuH, BO3MOXXHOCTH TPWIOKEHHS NONYyYEHHBIX 3HAHMH B MeOuIuHE, (HapMaKoJIOTHH,
OMOTEXHOJIOTUHU U JPYTUX CMEXKHBIX 00ACTSX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

npuoOpeTeHre CTyneHTaMu (yHAaMEHTAIbHBIX 3HAHWH B 00JACTH BUPYCOJIOTHM M T€HHOW Tepamuu:
OCHOBHBIEC HaIpaBJI€HHUs TI'E€HHOM TepalmuM, METOAbl M IIOAXOIbl, NPUHLMIIBI KOHCTPYMPOBaHUS
BHPYCHBIX BEKTOPOB, PETPOBUPYCHI U aICHOBUPYCHI, pa3JIN4HsI BEKTOPHBIX CHCTEM.

3agauu AUCHUTLIHHBI
* (dopMupOBaHHE OCHOB 3HAHUI B 00JIACTH TEHHOW TEpaIny;
* (opMupOBaHKE MTPEICTABICHUI O BUPYCHBIX BEKTOPAX, UCIIOJIb3YEMbIX B TCHHOU TepaIuuy;

° (1)OpMI/IpOBaHI/Ie (I)YHI[aMeHTaHBHBIX OCHOB, HCO6XOI[I/IMLIX IJId TOBBIIICHHA TBOPYCCKOIO0 M
HCCJICAOBATCIILCKOIO IMOTCHIINAIA CTYACHTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH — MOHSITHIMH,
3aKOHAMU ¥ TEOPHUSIMH COBPEMEHHOU (DU3UKHU M OUOIIOTHH

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

I[IK-1.3 Bmageer wMeTomamMu HaOMIOAEHHS, OIMCAHUSA,
UJCHTU(DUKAIUH u Hay4HOM Kiaccuukanuu
OHOIOTHYECKHUX 00BEKTOB

[IK-1.4 Brageer KynpTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIMPOBaHUS OMOTEXHOJIOTHYECKUX OOBEKTOB U CHCTEM

[IK-1.5 VYmeer crpouth MareMaTHUECKHE MOJENH [T
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[IK-1.6 Bmameer HaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH  [pHOOpaMH H  JPYyTUM

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH OMOTEXHOJIOTUIECKUM 000PyIOBaHHUEM

HAyYHBIC YKCIICPUMCHTHI (B H30paHHOI I1K-1.7 3HaeT ocHOBHBIE NpaBHia HOBEIEHHS U pabOTHl B
IPEAMETHON 001acTH) U (M) TEOPETHUECKUE  |cOBpeMEHHOI HaydHOI JIaGopaTopuu

(aHanmuTHYECKHE M HMUTALHMOHHbIE) [IK-1.8 Crnocoben oueHuBaTh  TpebyeMble  PECYPCHI

HCCICOBAHIS (MaTepuanbHBlE W BPEMEHHBIE) JUI IUIAHUPOBAHUS M

MPOBCACHUS HAYTHOT'O SKCIICPUMCHTA

[IK-1.9 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMH [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.10 3naer mepeyeHb BEOYIIUX MEPUOAUYECKUX
HAyYHBIX M3JAaHUH M CIIOCOOEH BBIIENATh aKTyaJIbHBIC
Hay4HbIE TyOIMKaUK B PpoeCcCHOHATBHOM 00aacTu




[IK-1.11 Bnageer nprieMaMu 3KCIIEPUMEHTAIBHON paboThI C
KJIETKaMH ¥ KYJIbTypaMH KJIETOK, (DU3UKO-XUMHUYECCKHUMHU
METOJJaMH  HCCJIEAOBAaHMSA  MAaKpOMOJEKYJl, METOAaMHU
UCCIICJOBAHHS u aHam3a YKHBBIX CHCTEM,
MareMaTH4ecKUMHU  MeTolaMu  00pabOTKH  pe3yibTaroB
OMOJIOrMYECKUX MCCIICJOBAaHUN, OCHOBAMU OHOMHXCHEPUH,
HEOOXOMMBIMHU JJISl CO3/IaHUS OMOMHIKEHEPHBIX OOBEKTOB

[IK-3.1 3naer npuHUMIIBI PabOTHI M JHana3oHbl paboumx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUH TNPUMEHHUMOCTH
[1K-3 CnocoGeH BbIOMpaTh U MPUMEHATH UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
nozaxozsiee 000py10BaHHE, UHCTPYMEHTBI M |OLIEHMBAaTh TOYHOCTb IMPUOMIDKEHHBIX  AHAIUTHYECKUX
METO/IbI UCCIIEOBAHUM IS PEIICHHS 3a0a4 B |METOAOB BBIYMCICHHIMA

M30paHHOM NpeMEeTHOI o0nacTu [IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTENHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB H  o0beMa
TpeOyeMBbIX BHIYHUCIUTEIBHBIX PECYPCOB

[IK-4.1 3naer ymnciieHHbIE MOPSIIKH BEIWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh [IK-4.2 3HaeT WCTOYHWUKH TPOUCXOKICHUS H yMEeT
MIPUMEHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOJUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH SKCIEPUMEHTAIIbHBIX PE3YJIBTaTOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynberare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
O COBPEMEHHBIE METOJbl IMEPEHOCA U HKCIPECCHM LENEBBIX U MAPKEPHBIX TE€HOB, MPUHIIUIIBI
CO3/1aHHA BUPYCHBIX BEKTOPOB;
[J COBpEMEHHBII YPOBEHb 3HAHUI U MTPOOIIEM TeHHOH Teparuuy;
[J  BO3MOYKHOCTH TPHJIOKEHUS MONyYECHHBIX 3HAHUHM B MEAHUIIMHE, (apMaKOJIOTHH, OMOTEXHOJIOTUN |
JPYTHX CMEXHBIX 00JacTsIX.
YMETb:
[0 ¢opMynupoBarh U CTABUTH 3a/1a4y MCCIICOBAHUS 1 OTAIOB €€ BBITIOIHECHUS;
[ BlameTh TEXHUKOH IMOMCKA U aHaM3a nHpopMmammu, HaxonqumMoi B HTepHeTe;
[J TpeAcTaBIsITh MOJTYYCHHBIC PE3YJIbTAaThl UCCIIEAOBAHMA B YCTHOW U HAIVISTHOM (opme;
[J nenaTh MpaBUIbHBIE BBIBOJbI U3 COMOCTABICHUS PE3YJIETATOB TEOPUU U HKCIIEPUMEHTA;
O M0JIH30BAaThCSl CBOMMH 3HAHHUSMH JUI pElieHHs] (yHJIaMEHTAIBHBIX W NPUKIATHBIX 33134 U
TEXHOJIOTUYECKUX 3a/1a4.
BJIAJICTh:
[] HaBBEIKAMHU OCBOCHHS OOJBIIOr0 00bheMa HH(popMaInu;
[J HaBBIKAMHU CAMOCTOSITEIILHON paboThI B Taboparopun u MHTEpHETE;
[0  HaBBIKAMH TPaAMOTHON 0OpabOTKM pE3yibTaTOB OIBITAa M COIMOCTABICHHUS C TEOPETHUYCCKUMU
JAHHBIMU.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora




AneHOBUpYCHbIE BEKTOpbl. BekTopbl Ha
OCHOBE a/ICHOaCCOLMMPOBAHHOTO BHpYCa.
Bexropsl Ha OCHOBE BUpYyCa
OCIIOBAKIMHBI. IIpenmymecrra 51
HEJOCTaTKH KX 101 u3
paccMaTpruBaeMbIX BEKTOPHBIX CHCTEM.

Bupychsie BEKTOPHI, OCHOBHEIE
MPHUHITATIBI 150. KOHCTPYHUPOBAHHS.
IToxxonsl MCHOMB30BAaHHUS: IN VIVO M €X
ViVO.

I'ennas u KJIETOYHAs Tepanus.
[Ipennoceuiku CO3JaHus 3TOr0
HaIpaBJICHUSA COBPEMEHHOHI
OvoMenuiuHbl. [TaBHBIE HampaBiICHUS
reHHoi tepanuu. OO6JIacTU MPUMEHEHUs
1 OCHOBHBIE I1O/IXOJIbl U METO/BI.

HUrorn 25-neTHed 53BOJIONMHM TEHHOH M
KJIETOYHOW  Tepanud. llepcnexkTuBsl
HCITOJIb30BAHUS. M.

IIpocTble W CIIOXKHBIE PETPOBUPYCHI.
Bexropel Ha OCHOBE BHPYCOB JIEHKO3a
MBIIIIEH u HIV (Bupyca
UMMYHOJE(UIINTA YETIOBEKA).

CoBpeMeHHbIE METOABI TIEpeHoca |
IKCHPECCHU  IIETEBBIX M  MapKepHBIX
T'€HOB U MX NPHUMEHEHUE B OMOMEIHIINHE,
OMoTexXHONOTHH,  (papMaKoIOrHUeCcKOM
MIPOM3BOJICTBE U CEIBCKOM XO3SHCTBE.

Wtoro wacos

15

30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

45 ygac., 1 3au.ex.

Coneprxanue JUCIUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeiam)

Cemecrtp: 8 (Becennuit)

1. AneHoBHpYCHBIE BEKTOPHI. BEeKTOphl Ha OCHOBE a/l€HOACCOLMUPOBAHHOTO BHpyca. Bekropsl Ha
OCHOBE BHpYyCa OCIOBAaKIMHBL [IperMymiecTBa M HEJOCTaTKW KaXKAOH W3 paccMaTpHBaeMbIX
BEKTOPHBIX CHCTEM.

AneHOBUpPYCHBIE BEKTOpbl. BekTopsl Ha OCHOBE aJE€HOACCOIMMPOBAHHOTO BUpyca. BekTopsl Ha
OCHOBE BHPYCa OCIOBAaKI[HHBI.

[IpenmyiecTBa U HEMOCTATKU KaXI0M U3 pacCMaTpPUBAEMBIX BEKTOPHBIX CHCTEM.
JHK-axkuunbel. PHK-untepdepennus B rennoit repanuu. Meronst nocraBku siPHK.

2. BupycHble BEKTOPBI, OCHOBHBIC TPUHIUIBI UX KOHCTPYyHUpOBaHUsA. [10IX0bI MCIOIB30BAHUS: in
VIVO H €X VIVO.

IlepeHoC reHOB OT OIHUX KJIETOK APYI'MM, OCYLIECTBIIIEMBIH NPUPOAHBIMU Bupycamu. Poib 3TOro
rpolecca B pa3BUTHH 3JI0KAYE€CTBEHHBIX OIYXOJEH.

Co3nmaHue cuCTEM NepeHOca TEHOB C IOMOIIbI0 HCKYCCTBEHHBIX BHPYCOMOZOOHBIX YaCTHUII.
OcCHOBHBIE TNPUHLMIIBI CO3JaHHUS TAaKUX TICEBIOBUPYCHBIX YACTHI. YIAKOBHIBAIOIINE KIICTKH.
Konctpynposanue 6e301acHbIX PEIUIMKAIIMOHHO-HEKOMIIETEHTHBIX BUPYCHBIX BEKTOPOB.



3. Tennas wm xierouHas Ttepanud. [IpennocbUIKM CO3MaHUS 3TOTO HAIPAaBJIECHHS COBPEMEHHOU
OuvomMenuiuHel. [7aBHBIE HampaBieHUs TeHHOM Tepamuu. OOnacTM NPUMEHEHHS U OCHOBHBIC
[TOJIXOZIBI K METOJIBI.

[Ipuponnslil mpouecc mnepeHoca YYKEpONHBIX TEHOB Yy IPOKAapUOT M HU3LIHUX DYKApHUOT.
Tpancgopmanusi OakTepuil Kak J0Ka3aTelIbCTBO BO3MOXKHOCTH TMEPEHOCA W JKCIPECCHU I'€HOB B
cocraBe ounnienHoit JIHK. Hacnencreennsie 60se3an — HapylieHne HopMaibHou cTpykryphl JTHK,
T.e. reHeTHueckue oonesnu. Henacneacrsennsie Hapymenus JHK (onkonornueckue 3aboneBanus u
MH(EKINOHHBIE BUpPYCHBbIC 3a0oneBanus). ['eHHas Tepamus COMAaTUYECKUX M PENPOTYKTUBHBIX
KJIETOK 4YesloBeKa. JIOMOMHUTENbHAsI M 3aMeCTUTEIbHas TeHHasd Tepanus. KiertodHas Ttepanwus.
Co3naHue UCKyCCTBEHHBIX JK€JIe3 BHYTPEHHEH CEKpeIUH.

4. Utoru 25-neTHel HBOJMIOLNUY T€HHOHN U KJIETOYHOU Tepanuu. [lepcrieKTHBBI HCITOIb30BaHUS. M.
Uroru 25-netHeit 3BOIIONMN TE€HHOHN U KJIIETOYHON Tepanud. [lepcreKTHBbl HCTIOIB30BaHUS. .

5. [IpocThie U coXHBIE PETPOBUPYCH. BEeKTOpHI Ha OCHOBE BUPYCOB Jeiiko3a mblireld u HIV (Bupyca
UMMYHOJE(UIINTA YETIOBEKA).

[IpocTeie U crnoxHbIE peTpoBUpPYCHl. BekTopbl Ha OCHOBE BHpYcOB Jieiiko3a Mbimeil u HIV (Bupyca
UMMYHOJE(UITNTA YEeTIOBEKa).

[IpeumymecTBa ¥  HEAOCTaTKM WHTETPALMOHHBIX BEKTOPOB HAa OCHOBE PETPOBHUPYCOB.
WncepuuonHblii MyTareHe3. @EHOMEH «IOHOP IPOTHUB XO3iKMHA» NPU TPAHCIUIAHTALMH KOCTHOIO
MO3ra U croco0 60pbOBI C HUM.

6. CoBpeMeHHbIE METO/IBI TIEPEHOCA U IKCIIPECCHH LENIEBBIX U MAPKEPHBIX TEHOB M UX IPUMEHEHHE B
OoromenuIHEe, OMOTEXHOIOTHH, (DapMaKOJIOTHUECKOM IPOU3BOICTBE M CEITLCKOM XO3SHCTRBE.

CoBpeMeHHbIE METO/bl IIEPEHOCA U IKCIIPECCUM LEJIEBBIX U MAapKEPHBIX I€HOB U UX IPUMEHEHUE B
OouomenuIuHe, OMOTEXHOIOTUH, (HapMAKOJIOTHYECKOM MIPOU3BOACTBE M CEIHCKOM XO35HCTBE.

Tpancopmarust  Oakrtepuid  JAnsl  CO3[aHUS  OPOJAYIEHTOB  MENTUAHBIX W OEIKOBBIX
OMOJIOTNYEeCKN-aKTUBHBIX BelecTB. [loueMy He Bcerna mpoKapuOTHYECKHE KIETKA MOTYT CIYXKHUTb
1151 3ToM nenu. [locTTpanciaoHHble MOAN(UKAINY OSITKOB — IIOYEMY 3TO BayKHO.

Jpox:oKeBble CUCTEMBI SKCIIPECCUU 1IEJIEBBIX TCHOB.

CucTteMbl KCIPECCUM LENIEBbIX I'€HOB B KJIETKaXx HacekoMbIX. IIpenMylnecTtBa U HEAOCTAaTKU 3THUX
CHCTEM.

DKcnpeccus LeeBbIX 1 MapKEPHBIX TE€HOB B KJIETKAX MIIEKOMUTAIOLINX, B TOM YHCIIE U YEIOBEKa.
Metonsl BHECEHHs] T€HOB B KJIETKH JKMBOTHBIX M denoBeka. Ca-docdarnas Tpanchexuus.
UckyccrBennble MeMmOpanbl. bammuctuueckuit meton BHecenuss JIHIT B KieTKM >KUBOTHBIX U
yenoBeka. Onekrponopauus. [lepeHoc 4yXepoAHBIX I'€HOB B KIIETKH YEJIOBEKAa M KHUBOTHBIX C
[IOMOILbIO BUPYCHBIX BEKTOPOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe obopynoBaHue 1Jist JIeKUIUN: yueOHast ayAUuTOPHsl, OCHALLICHHAs KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM 000pyI0BaHNEM (IIPOEKTOP, 3BYKOBasi CUCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa



[Ipenocrapnsiercs Ha Kadenpe:

1. Ceprees B.A., Henoknonos E.A., Anmuniep T.W. Bupycsl 1 BupycHble BakiuHbl. M: bubnronuka,
2007.

2. KoporsieB A.U., babuuer C.A. Meaumackasi MUKpOOUOJIOTHSI, UMMYHOJIOTHSI 1 BUPYCOJIOTHSI.
CII0.: CuenJlut, 2008.

3. llpo3opkuna H.B., Pybamkunna 1. A.OcHOBBI MUKPOOHOJIOTHH, BUPYCOJIOTHH 1 UMMYHOJIOTHH.
Poctos: ®enukc, 2002

4. lllenkynos C.H. I'enetnueckas nmxenepus. HoBocnoupck. CubUpckoe YHUBEPCUTETCKOE U3/I-BO.
2004 1.

5. I'mux b., [Macteprax /. Monekynsipaast buorexaonorus. [IpuHmnume u npumeHenne. M.: Mup,
2002

6. Virology. Principles and Applications. J.Carter and V.Saunders. 2007, WILEY ed.

7. Retroviruses. J.M.Coffin, S.H.Hugbes and H.IE.Varmus., 1997,CSHLP ed.

8. Fundamentals of Molecular Virology, N.H. Aceson, 2007, WILEY ed.

JomnonHurensHas aureparypa
[Ipenocrapnsiercs Ha Kadenpe:
1. Cynoruunkuii M.B. 'eHoTepaneBTHUECKHE BEKTOPHBIE CUCTEMBI HA OCHOBE BUPYCOB.
buonpenaparsr, 2011, Ne3, c.15-16
2. ®unne b., Haitn /. Bupyconorus. M.: Mup, 1989
3. Coupun I1.B., Bunsrensm A.D., Ilpaconos B.C. JlenTuBupycHbie BeKTOpbl. MomneKyisapHast
ouonorus. 2008, 42, 913-926
4. backapan Jl., Crmpus I1.B., IIpaconos B. C., AKTuBHpOBaHHBIC JICHKO3HEIE OHKOTEHBI,
OIIPEACIISIONINE 37I0KaYeCTBEHHOE NTEPEPOXKAECHIE KPOBETBOPHBIX KJIETOK. MoJeKynspHasi OHOJIOTHSL.
2010, 44, 418-430
5. Pynuna A.B., Coupun I1.B., IIpaconos B.C.. AktuBnupoBanHsble neiiko3ubie oHKoreHsl AML1-ETO
u c-kit: ponbs B pa3BUTUH OCTPOTO MUEIOUIHOTO JIEHKO3a U COBPEMEHHBIE MTOJXOABI UX
WHTHOMpOBaHUs. Ycnexu Ouonorunueckoit xumuu. 2010, 50, 349-386.

6. B.C.Ilpaconos, JI.C.1BanoB, PerpoBupycHbIE BEKTOPHI B TeHHOI Tepanuu, Bonpocst Men. Xumun,
2000, 46(3), 207-225.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

Hayunsie xypraansl (Monexynsipaas 6uonorus, buoxumust, Acta Naturae, u ap.), JOCTyITHBIE Yepe3
Internet HayuHsIe xypHaibl: http://scitation.aip.org/, http://www.sciencemag.org/, 3IeKTpOHHBIE
KOHCTIEKTHI JIEKIIUH U MPE3eHTaIMH, pa3paboTaHHbIe I JaHHOTO Kypca.

HocrynHeie uepes Internet 6a3b1 aHHBIX U OnonHpOopMarnyeckue nporpammer: Pubmed — NCBI,
OMIM — NCBI, UCSC Genome Browser u ap.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

s wactu 3anstuii notpedyerca Zoom. Google Drive myis qoctyna Kk MarepuaiaM Kypcea.
[TpuBeTcTByeTCS HamMuue BO BpeMs 3aHATUI cMapT(GOHOB/HOYTOYKOB AJIsl y4acTHsI B UHTEPAKTHBHBIX
YIPaXHEHHUSX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTare U3yUCHHUA AUCHUIIIMHBI CTYACHT AOJIKEH 3HAaThb OCHOBHBIC ONPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaNPsDKEHHOMW CaMOCTOATEILHOU PabOTHI CTYIEHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:



— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB HA BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX;
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[lokazarenem BiajgeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa MONEKYIIPHON U KIIETOYHONW OMOJIOTHI

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3zpaGoTunk: B.C. Ilpacomnos, n-p 6uoi. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1 Crioco6eH mi1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I1IK-1.1 Brnageer QyHIaMeHTaNbHBIMH  MOHSITHIMH,
3aKOHAMU M TEOPHUSIMH COBPEMEHHOW (DU3UKU M OUOJIOTHH

[IK-1.2 Hmeer ryOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

I[IK-1.3 Bmageer wMeTomamMu HaOTIOAEHHS, OIMCAHUSA,
UJCHTU(UKAIUH u Hay4HOM Kiaccuukanuu
OHOIIOTHYECKHUX 00BEKTOB

[IK-1.4 Brageer KynpTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIMPOBaHUS OMOTEXHOJIOTHYECKUX OOBEKTOB U CHCTEM

[IK-1.5 VYmeer crTpouth MareMaTHUECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[IK-1.6 Bmameer HaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYyTUM
OMOTEXHOJIIOTHYECKUM 000PYIOBaHUEM

[IK-1.7 3HaeT ocHOBHBIC TMpaBWiIa TOBEJACHUS U PabOTHI B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.8 CmocoGen oreHuBarh TpeOyeMble  pecypchl
(MaTepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.9 Bnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.10 3naer mepeyeHb BEOYIIUX MEPUOAUYECKUX
HAyYHBIX M3JaHUH M CIIOCOOEH BBIIENATh aKTyaJIbHbIC
Hay4HbIE TyOIMKaUK B PpoeCcCHOHATBHOM 00aacTu

[IK-1.11 Bnageer nprieMaMu 3KCIIEPUMEHTAIBHOM paboThI C
KJIETKaMH ¥ KYJIbTypaMH KJIETOK, (DU3UKO-XUMHUYECKHUMHU
METOJJaMH  HCCIIEAOBAaHMSA  MAaKpOMOJEKYl, METOAaMHU
UCCIICJOBAHHS u aHam3a YKHBBIX CHCTEM,
MareMaTH4ecKUMHU  MeTolaMu  00pabOTKH  pe3yibTaroB
OMOJIOrMYECKUX MCCIICOBAaHUN, OCHOBAMU OHOMHXCHEPUH,
HEOOXOMMBIMH JJISl CO3/IaHUS OMOMHIKEHEPHBIX OOBEKTOB

[1K-3 CnocoGeH BbIOMpATh U MPUMEHATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHOW NpeAMETHOM 00IacTH

[IK-3.1 3naer npuHUMIIEI PabOTHI M JHAana3oHbl paboumx
apaMeTpoB MCIOIb3YEMOT0 HayYHOTO 000pyI0BaHUS

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeeT npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0beMa
TpeOyeMBIX BHIUHUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT WCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IIOTPEIIHOCTH  WU3MEPEHHH WU
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH




B pesynbrare u3yuyeHHs ITUCHUIUIMHBI «PeTpOBHUPYChI M PETPOBUPYCHBbIC BEKTOPHI B TEHHOH Teparun
00yJarouics JTOIDKEH:

3HAThb:

O COBPEMEHHBIE METOJBl NMEPEHOCA M OJKCIPECCUU LENEBBIX M MAapKEPHBIX T'€HOB, NPUHIUIIBI
CO3/laHMsI BUPYCHBIX BEKTOPOB;
[J COBpPEMEHHBIN YPOBEHb 3HAHUI U MPoOIEeM TeHHOU Tepanuu;
[/ BO3MOYKHOCTH NPHJIOKEHHS TOMyYSHHBIX 3HAHWH B MEAUIMHE, (hapMaKoJIOruu, ONOTEXHOIOTUH U
JOPYTUX CMEXHBIX O0IACTSIX.
yMeTh:
[l ¢opmynupoBaTh U CTaBUTh 3334y UCCIICIOBAHHS U ITAIOB €€ BHIIOIHEHHUS;
[J BIAAeTh TEXHUKOH MOMCKA U aHanu3a HHpopManuy, HaxoguMoil B MlHTepHeTe;
[l mpeacTaBiIATh MOTYYEHHBIC Pe3yIbTaThl HCCIEIOBAaHUH B YCTHOM M HaIAIHOM (hopme;
[l nenaTh NpaBHIIBHBIE BBIBOJBI U3 COITOCTABJICHMSI PE3YABTATOB TEOPUH U SKCIIEPUMEHTA;
[]  TOIB30BaThCS CBOMMH 3HAHUSMM Ui pelleHHus (yHAaMEHTalIbHBIX M NPUKIATHBIX 3a7ad U
TEXHOJOTMYECKUX 3a/1a4.
BJIaJeTh:
[J HaBBIKAMH OCBOECHHS 0OJIBIIOTO 00beMa HH(OpMAaIH;
[l HaBBIKAMH CaMOCTOSTEIbHON paboThI B 1abopatopuu u MHTEpHETE;
[J  HaBbIKAMHM TIPaMOTHOW 0OpabOTKH pE3ylbTaTOB OIBITa W COIMOCTABJICHHUS C TEOPETHUCCKUMHU
JAHHBIMHU.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:
IIpupoansliil npoLecc nepeHoca 4y>KepoIHbIX I€HOB y IPOKAPUOTa U HU3IINUX JYKapHUOT.

Tpancopmanusi OakTepuil Kak JI0OKa3aTelbCTBO BO3MOXKHOCTH IEPEHOCA M JKCIPECCHH TEHOB B
cocrae ouninennon JJHK.

COBpeMeHHBIe MCTOZBI IICPCHOCA U IKCIIPCCCUU LECJICBBIX U MAPKCPHBIX I'CHOB.

Tpancpopmanuss  Oakrepuit  JUIsi  CO34aHMSA  NPOAYLEHTOB  MENTUAHBIX W OEJIKOBBIX
OMOJIOrNYEeCKHU-aKTUBHBIX BEIECTB.

Jpox:oKeBble CUCTEMBI SKCIIPECCUU 1IEJIEBBIX ICHOB.

CucTeMbl 3KCIIPECCUN 1IENIEBBIX ICHOB B KJIETKaX HaCEKOMBIX.

Okcnpeccus LeNeBbIX U MapKEPHBIX I'E€HOB B KJIETKaX MJIEKOIUTAIOLINX, B TOM YHCIIE U YEIO0BEKa.
MerTo/bl BHECEHUS T€HOB B KJIETKH KUBOTHBIX U YEJIOBEKA.

[lepeHoC uyepOOHBIX F€HOB B KJIIETKU Y€JI0BEKA U JKUBOTHBIX C IIOMOIBIO BUPYCHBIX BEKTOPOB.

[lepeHoC reHOB OT OOHMX KIIETOK IPYTUM, OCYILECTBISIEMbIM NPUPOIHBIMU BHpycamu. Ponb 3TOro
rpolecca B pa3BUTHH 3JI0KAYE€CTBEHHBIX OIYXOJEH.

C03I[aHI/Ie CUCTCM IICPCHOCA IT'CHOB C IOMOIIBIO UCKYCCTBCHHBIX BI/Ip}ICOHOI[O6HI:IX qaCTHII.

[IpocTeie u cnoxHbBIE peTpoBUpPYCH. BekTopbl Ha ocHOBe BUpPYcOB Jieiiko3a mbimeir 1 HIV (Bupyca
UMMYHOJE(UITNTA YEeTIOBEKa).

AnleHOBUpPYCHBIE BEKTOpbl. BeKkTopsl Ha OCHOBE aJIeHOACCOLMHUPOBAHHOIO BHpPyca U BHpYca
OCITOBaKIMHEI.

JHK-akuunbsl. PHK-unTepdepenys B reHHOM Tepanui.

Bo Bpewmst 3aHATHII MOTYT IPOXOANTH HHTEPAKTHBHBIE OOCYKACHUS B yaTax Kypca, 4To OyJeT sSBIATHCS
JOMAIlHUM 3aJaHieM. BO3MOXXHO BBINOJHEHHE MAaTEHTHOTO IOMCKa B KAaueCTBE CaMOCTOSITEIBHON
3a7a4d. YCHENIHOE BIOJHEHUE BCEX 3a/IaHUi 110 KypCy U BBIITOJHEHHE KOHTPOJIBHBIX CPE30B 3HAHUIMA
JlaceT MPEUMYIIECTBO Ha MU depeHITUPOBAHHOM 3a4eTe.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[Ipumeps! OuIETOB:

Buiet Nel.
[IpuponHskIii mporiecc nepeHoca IyXKepoHBIX TEHOB Y MTPOKAPUOTA U HU3IIUX SYKAPHOT.



Buner Ne2

Tpancdopmanusi OakTepuii Kak JI0Ka3aTelbCTBO BO3MOXKHOCTH IEPEHOCAa M JKCIPECCHH TEHOB B
cocrase ouniennon JJHK.

Bunet Ne3
I'maBHBIC HanpaBneHUs reHHON Teparu. O0JACTH MPUMEHEHUS U OCHOBHEIE ITOIXOIBI M METOJIEI.

Buier Ned
CoBpemMeHHBIC METOIBI IEPEHOCA U IKCIIPECCHH LETIEBBIX U MAPKEPHBIX TEHOB.

Buier Ne5

Tpancpopmanust  Oakrepuit  JUIsi  CO3AaHMSA  MPOAYLEHTOB  NENTUAHBIX W OEJIKOBBIX
OMOJOrNYEeCKU-aKTUBHBIX BEIECTB.

Buner Ne6
JposoKeBbIE CUCTEMBI SKCITPECCHU TIETIEBBIX TEHOB.

Buner No7
CucTeMBI DKCITPECCHU TIETIEBBIX TEHOB B KJIETKaX HACEKOMBIX.

Buer Ne8
JKcnpeccus 1eNIeBbIX 1 MapKEPHBIX TEHOB B KJIETKAX MIICKOIUTAIONIHNX, B TOM YHCIIE U YEIOBEKa.

Buner Ne9
MeToapl BHECEHUS T€HOB B KJIETKH KUBOTHBIX M YEJIOBEKA.

Buner Nel0
[lepeHnoc uy»kepoHBIX TEHOB B KJIIETKH Y€JI0BEKa M JKUBOTHBIX C IOMOIIBIO0 BUPYCHBIX BEKTOPOB.

Buner Nell

[lepeHoC reHOB OT OOHMX KJIETOK JPYTUM, OCYILECTBISIEMbIM NPUPOIHBIMU Bupycamu. Ponb 3TOro
rpolecca B pa3BUTHH 3JI0KAYE€CTBEHHBIX OIYXOJEH.

Buier Nel2
Coznanme cucTeM MepeHoca TeHOB ¢ TTIOMOIIBIO MICKYCCTBEHHBIX BHPYCOIOJOOHBIX YaCTHIL.

buier Nel3

[IpocTeie u cnoxHbBIe peTpoBUpPYCH. BekTopbl Ha ocHOBe BUpPYycOB Jieiko3a mbimeir 1 HIV (Bupyca
UMMYHOJE(UITNTA YETIOBEKa).

Buner Nel4

AnleHOBUpPYCHBIE BEKTOpbl. BeKkTopsl Ha OCHOBE aJIeHOACCOLMHUPOBAHHOIO BHpPyca U BHpYca
OCITOBaKIMHEI.

buner Nel5
JHK-akuunbsl. PHK-unTepdepenys B reHHOM Tepanu.

Kputepun onennBanus
Onenka ommyao (10 OamnoB) - BBICTABJISIETCS  CTYAECHTY, II0Ka3aBIIEeMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Onenka ommyHo (9 0amwioB) -  BBICTABISIETCS  CTYJACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka omm4yHO (8 OamwioB) -  BBICTAaBISIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopouio (7 6ayuioB) - BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall, TPaMOTHO H
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YNIBTATHI.

Onenka xopoio (6 6ayuIoB) - BHICTABISIETCS CTYACHTY, €CIIM OH TBEPJIO 3HAET MaTepHall, TPAMOTHO H
[0 CYLIECTBY M3JaraeT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0aijIoB) - BBICTABISIETCS CTYIACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepuall,
IPaMOTHO M IO CYLIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJIy4YEHHbIC 3HAHUS Ha NPAKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENHHO (4 Oama) - BBICTABISETCS CTYACHTY, NOKa3aBlleMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, MOKa3aBlleMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEeYIOBIETBOPUTEILHO (2 6ajuia) - BEICTABISIETCS CTYIEHTY, KOTOPBINA HE 3HAeT OonblIeii yacTu
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT TrpyOble OIMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimune ommOKy B (HOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHUS THIIOBBIX MPAKTUYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHOro auddepeHnpoBaHHOTO 3aueTa o0y4aronieMycs npenocrasisiercst 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHmHpoBaHHOM 3a4eTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



