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 JMCHMILIMHE: Bupyconorus
110 HANIPABJICHUIO: buorexnonorus
Nnpo¢uJIb NOATOTOBKH: buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
IEHTpP 00pa3oBaTeNbHBIX MporpaMM DU3TEX-ITKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzuku
Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy coctaBui: K.A. MUpOnIHuKoB, A-p XuM. HayK

[Tporpamma oOCy>k/IeHa Ha 3aCEJaHUU LIEHTPa 00pa30BaTEILHBIX porpaMM DHU3TEX-IIKOIBI OHOJIOTHYECKOM 1
MeauuuHckol Gusnku 03.08.2023



AHHOTANMA

Kypc nanpaenen Ha mpuoOpeTeHne oOydaromuMucs QyHIaMEHTAILHBIX 3HAHWH B 00JaCTH BHPYCOJIOTHH: O
CTPYKTYpE BUPYCOB, MEXaHU3Max pa3BUTHs BUPYCHON MH(EKIMH, OCHOBHBIX (DepMEHTaX BUPYCOB, PETYIISILINH
cOOpPKHM BHPUOHOB, MEXaHW3MaxX YIIAKOBKM I'€HOMOB B KallCHJI, a TAKX€ O NPOTHBOBHPYCHBIX Iperaparax u
UCIIONIb30BaHNH BHPYCHBIX 4YacTull B MemunuHe. CTyIeHT TOCie OCBOSHHS Kypca OylIeT MOHMMAaTh OCHOBBI
CTPOCHHUSI BUPYCOB M MX MH()EKIIMOHHOIO IMKJIA, COBPEMEHHBIH ypOBEHb 3HAHUI M MPOOJIEM BHPYCOJIOTHH,
BO3MOXKHOCTH TPHJIOKEHHS MOJTYYECHHBIX 3HAHHW B MeIUIMHE, (papMakoIoriH, OMOTEXHOJIOTUH H JPYTHX

CMEXHBIX 00J1aCTsIX.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- mpuoOpeTeHrne o0ydaronMMucs (yHIaMEHTAIBHBIX 3HAHUKA B 00JacTH BHUPYCOJIOTHHU: O CTPYKTYype
BUPYCOB, MEXaHM3MaX Pa3BUTHUSI BHPYCHON HH(EKIUH, OCHOBHBIX ()EPMEHTAX BUPYCOB, PETYISILIUH
cCOOpPKM BHPHOHOB, MEXaHW3MaxX YIAKOBKM TICHOMOB B KallCHJ, a TaKKe O IPOTHBOBUPYCHBIX
npenaparax ¥ HCIOJIB30BaHUH BUPYCHBIX YacTHUIl B MEHUIINHE.

33]13‘[1/[ JAUCHUIIINHBI

- (I)OpMI/IpOBaHI/IC OCHOB 3HAHUM B 00J1aCTH BUPYCOJIOTUH,

- (I)OpMI/IpOBaHI/Ie Hpe):[CTaBJ'IGHI/Iﬁ 0 MCXaHM3Max pa3BUTHUA U KOHTPOJIA BUPYCHBIX I/IH(l)eKI_H/II/I;

- ¢dopmupoBanne (QyHIAMEHTAIBHBIX OCHOB, HEOOXOAMMBIX IS TIOBBIIICHHS TBOPYECKOTO U
HCCIIEZI0BATEIILCKOTO MOTEHIMAA 00yJatoNTIXCsl.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 31349
poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHATb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne OISl  pelIEHUs  HAyYHBIX  3a1ad B

npodeccuoHaIbHON 00nacTu

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHUE, BHIIOIHATh
TEXHOJIOTHYECKUE ONIepaLUH, YIPABIATh
OMOTEXHOJIOTUYECKUMH MPOIIECCAMH,
HPOEKTHPOBATH JIEMEHTHI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOTUYECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpUMEHEHUsI 0a30BbIX HH)KCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUU

OIIK-6.2 CriocoOeH K OIleHKEe, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MTPOLECCOB
JAHHBIX

OIIK-6.3 Bnageer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
TEXHOJIOTUYECKUX peleHui 1T MIOCTABJICHHOMN
HAyYHO-TEXHUYECKOU, OMOTEXHOJIOTUICCKOH 3a/1auu

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM [T peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.1 3naer npuHIOHMIILI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEMOT0 HaAyYHOTO 000py/IOBaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAIUTHYECKHX
METOJOB BBIYUCIICHUH

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JTUCIUIUTHHBI 00y4Yaroninecs J0KHBI

3HATb.

- OCHOBBI CTPOEHUSI BUPYCOB M UX MH(EKIIMOHHOTO IHKIIA;
- COBPEMEHHBIH ypOBEHb 3HAHUI U IPOOJIEM BUPYCOIOTHH;
- BO3MOKHOCTH HMPUJIOKECHUS MOJYYECHHBIX 3HAHUN B MeIUIMHE, (apMaKoJIOruu, OMOTEXHOJIOTUH U

APYTUX CMCXKHBIX 00IacTX.




YMETb:
- (opMyIupOBaTh U CTaBUTH 33a4y MCCICIOBAHUS 1 3TAIOB €€ BBHIIOIHEHUS;
- BIIAJICTh TEXHUKOH MOMCKA U aHau3a HHPOpMaIuK, HaxoauMoit B UnTepHeTe;
- TPEACTaBIATH NOJTYUYCHHBIE PE3YJIbTAaThl UCCIICAOBAHMN B YCTHON U HAIVISIIHON (hopme;
- JleJarhb IpaBUIIbHBIE BHIBOABI U3 COIIOCTABICHUS PE3YJIbTaTOB TEOPUU U IKCIIEPUMEHTA;
- TIOJIb30BAaTbCsl CBOMMH 3HAHHUSIMHU [Jsl pelieHus (QyHAaMEHTAIBHBIX W MPHUKIAIHBIX 33434 H
TEXHOJIOTUYECKUX 3a/1ay.
BJIAJIETh:
- HaBBIKAMU OCBOCHHSI 0OJIBIIOTO 00beMa HH(popMaIy;
- HaBBIKAMU HAyYHOTO IIOMCKAa M HCIIOIB30BaHUA WH(POPMALMOHHBIX HCTOYHUKOB (HAay4dHAs
nurepatypa, Oa3bl JaHHBIX, KOMIIBIOTEpHbIE TporpaMMbl u Japyrue HHTepHeT-pecypcbl) i
aHAJIMTUYECKOTO TIOMCKA B 00J1aCTH HCCIIeI0BaHUH.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
Ucnonb3oBaHne BHUPYCHBIX 4YacTHI B
1 MeULHE u HaHOTEXHOJIOTUSIX. 3 3 6
®darorepanus
) HcTtopust OTKpBHITHS U U3YyUEHUS! BUPYCOB. 3 3 6
PaznooOpasue Bupycos
Kontpoins BHPYCHOHI HHPEKIUH.
3 Baxkmunarms. IIpoTuBoBUpYCHBIE 4 4 3
Mpenaparsl
4 Mexanu3M BUPYCHOH MH(EKIMN 4 4 6
5 MexaHn3MBbI YITaKOBKA T€HOMOB B KariCH/ 4 4 6
6 OcHoBHBIE (hepMEHTHI BUPYCOB 4 4 6
7 Perynsimust cOopky BUPHOHOB 4 4 6
8 CrpyKTypa BUPYCOB 4 4 6
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. Vicnionp30BaHKe BUPYCHBIX YAaCTHUI] B MEIUIIMHE M HaHOTeXHoJIorusax. darorepanus

Hcnonp3oBaHre BHUPYCHBIX YacTHULl B MEAULMHE M HAHOTEXHONOruu. DaroBelil JuUCIUIEH.
@arorepanus.

2. Uctopus oTKpBITUS U U3y4eHUs BUPYCOB. PasHoOOpa3ue BUpycoB

Beenenne. Hcropusi OTKpbITHST W U3y4yeHHs BUpPYcoB. PaszHooOpasue BupycoB. CoBpeMeHHas
TAKCOHOMMS U KJIaCCH(UKALNS BUPYCOB. DTaIbl HH(YEKIIMOHHOTO IIKJIA BUPYCOB.



3. KonTpons BupycHoit undeknuu. Baknunanus. [[poTnBoBrpyCcHbIC IpenapaTsl

Kontpons BupycHbIx uHpeknuid. Bakumnanms. Tumbl BakiuH, (apmMaxkogoruyeckue TpeOOBaHMS,
aJbIOBAHTHI, PEKOMOMHAHTHBIE CyObeqMHUYHBIC BaKIIMHEL. [[poTHBOBUpYCHBIE Tpenaparskl. JlelicTBue
Ha ONpeJIeIeHHbIE JTalbl UK Pa3BUTUS BUPYCOB, (hapMaKoJIOrHYecKre TpeOOBaHUs, CTPYKTYPHBIN
JM3aiiH IIPenapaToB, yCTONYNBOCTh BUPYCOB K IIpenaparam.

4. MexaHu3M BUPYCHON MH(EKIUH

Mexauu3m BupycHod uHpexkuuu. CTpyKTypa BHEUIHEH MeMOpaHbl KIETKH, MeMOpaHHbIE OEKu.
Jnana3oH KJIETOK-X031€B BHPYCOB, TPOIM3M TKaHed. B3aumopeiicTBue ¢ peunentopaMu KIETKH,
KOpELenTopsl, KOH(POPMAIMOHHBIE TNEPECTPOCHUSI PELENTOPHBIX MOJEKY/l. BBeneHue BUPYCHOTO
TeHOMa B KIIETKY, HecHenu(UIECKUil M ONOoCpeloBaHHbIH (aronuro3 u 3HAONUTO3. TpaHCHOpT
BHYTPH KJIETKU. DHIOCOMBI, «pa3AeBaHUE» T€HOMA OT COIYTCTBYIOLINX OEIKOB.

5. MexaHu3MEbl YIIaKOBKHU IT'CHOMOB B KaIllCHU/|

MexaHu3Mbl yHakOBKA TeHOMOB B Karcuj. ComniacoBaHusi M IOcCIenoBarenbHas cOOpka/ yIakoBKa
BUPYCHBIX 4YacTHUIl, ()aKTOpbl B3aMMOACHUCTBMS KalCuAa W HYKICHHOBOW KHCIIOTHI, YIaKOBKa
CErMEHTHPOBAaHHBIX TeHOMOB. DopMupoBaHHE BHEIIHEH JMOUAHOW  OOOJNOYKH, BBIXOA
HOBOOOPa30BaHHOTO BUPYCa U3 KIETKH.

6. OcHOBHBIE (hepPMEHTHI BUPYCOB

OcHoBHbie ¢epmentsl BupycoB 1. Pemmukarmmst JIHK-remomos. JIHK-mommmepasa, xenwkasa,
TOMOU30Mepasa, IK30HyKJea3a. OCHOBHbIE MapaMeTpbl PYHKIMOHUPOBAHUS PETLTUCOMBI.

OcnoBubie Qepmentsl BUpycoB II. Bupycusie PHK- u JIHK-3aBucumbie PHK-monmmmepassbi.
Perumnkanus renoma un mpoaykuusi MPHK. Tomornorust crpoennss u OOLIHOCTH MPOUCXOXKICHUS
nonumepas. BeriomorarensHble OelTKM, MEXaHW3M MHULMAINY CHHTE3a.

OcHoBHbie (epmenTsl BupycoB III. O6partnas Tpanckpunims. KOMIOHEHTB KOMILIEKCa OOpaTHOM
TPAaHCKPUNTA3bl, KaTaJIMTHYECKUE M CTPYKTypHBIE CBoiicTBa, mnpaiimepHsie PHK. WHrerpanus
BupycHoii JIHK B reHom knerku-xo3suHa. CTpyKTypa M (QYHKIUS HHTErpPasbl, «MOJEKYJSPHBIA
MEePEKITI0YaTelNby) HHTErpaunuu. PeTposieMeHTsl B reHOMax.

7. Perymnsiust cOOpKM BUPHOHOB

Perynsimust cOopku BupuoHoB. MHTepMenuarsl cOopku, cOopka B gape M Ha MeMOpaHe KIIETKH.
[ITartepoHsl.

8. CtpykTypa BUpyCOB

Crpykrypa  BupycoB. IIpMHIMIBI =~ SKBHBAJIEHTHOTO  B3aMMOJACWCTBUS, COHPAJIbHOW |
HUKOCadIPUUECKON CHMMETpUU. YHCIO0 TpUaHTy sy, cTpoeHue karncomepos. [yt gopmupoBanus
3aMKHYTOTO KallCHIa — CIIOHTaHHBIH, IOCIeA0BaTeNbHbIN, (OPMHUPOBAHUME BHYTPEHHETO s/pa
(cxaddonga). Ponb nmpoTeonnsa B KOHGOPMAIIMOHHBIX NIEPECTPOCHUSIX OCIIKOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



Jluteparypa npenocrasinsiercs: 0a30Boi Kadeapoi:

1. Ceprees B. A., Heroknonos E. A., Anuniep T. Y. Bupycsl 1 BupycHbIE BakIIUHBL. - M: buOnuonuka,
2007.

2. IIpozopkuna H. B., Py6amkuna I1. A. OcHOBBI MHKPOOHOJIOTHH, BUPYCOJIOTUN 1 UMMYHOJIOTHH. -
Poctos: ®enukc, 2002

3. Mastackmii H. A. O6miast Bupyconorus. - HTMA, 2008

4. I'mux b., [Tactepuak [>x. Monexynsipaas 6unorexHonorus. [lpunnune! u npumenenue. - M.: Mup,
2002

5. Virology. Principles and Applications / J.Carter and V. Saunders. - WILEY ed., 2007

6. Fundamentals of Molecular Virology / N.H. Aceson. - WILEY ed., 2007

JomnonHurensHas aureparypa

Jlureparypa npenocrasinsiercs: 6a30Boi kKadeapoi:
1. ®unnce b., Haitn [[. Bupyconorus. - M.: Mup, 1989

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLIECTBJICHUU 00pa30BaTeJIbHOIO0
npouecca o JMCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

st wacty 3anstuii notpedyercs Zoom. Google Drive mis qoctyna k Marepuainam Kypcea.
[TpuBeTcTBYeTCS HaIMYUE BO BpeMsi 3aHIATHI cMapT(GOHOB/HOYTOYKOB JJISl yU4aCTHSI B HHTCPAKTUBHBIX
YIPaKHEHHUSX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

OOyuaromuiicsi, MPOCITYIMIABIIMNA Kypc, JODKEH C OJHOH CTOPOHBI, OBIAACTh TEOPETHUCCKUM
anmaparoM KBaHTOBOW XUMHH, a C JPYrOd CTOPOHBI, JOJDKEH HAYYHTHCS NPUMEHSATH MOTYyYCHHBIC
3HaHMA Ha MPAKTHKE. YCIIEIIHOE OCBOCHME Kypca TpeOyeT caMOCTOSTeNbHONW paboThl 00y4aroIierocs.
B nporpamme kypca 11 caMOCTOSATENTbHOM paboThl HaJl TEMON OTBOIUTCS MHHUMAIILHOE BPEMS.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— MpopaboTKy y4eOHOro MaTepuara,

— YTEHUE U KOHCIICKTHPOBAHUE JIOTIOJTHUTEIILHON JTUTEPaTyPHI,

— MOJTOTOBKY OTBETOB Ha BOIPOCHI, IPeIHA3HAYCHHBIX JJIsI CAMOCTOSTEIBHOTO U3Y4YCHHS,

— peleHue 3a1a4, NpeiaraéMbIX CTYJICHTaM Ha 3aHATHUIX,

— MMOJTOTOBKY K MPOMEKYTOYHOH aTTECTAlNH 10 JUCIUILIHHE.

PyKOBOICTBO M KOHTPOJb CaMOCTOATENFHOM pabOThl CTylEHTa OCYyHIeCTBIsieTcss B  (opme
WHIUBHUyalIbHBIX KOHCydbTamMi. Ilokazarenem BiajieHUs MarepualioM CIYyKUT YMEHHE pelIaTh
3agaun. Jnsg (GopMupoBaHHS yMEHHsSI TPUMEHSTh TCOPETHYCCKHE 3HAHUS Ha NPAKTHKE CTYICHTY
HEOOXOIMMO pelaTh Kak MOKHO Ooubiiie 3a1ad. [Ipu penieHnu 3aaa4 Kaxaoe JTeHCTBHE HE0OXOAUMO
apryMEHTHPOBATh, CChUIASACH HA PACCMOTPEHHBIN paHee TeOPETUICSCKUH arapar.

OOBIYHO TPHUIEPKHUBAIOTCS CICAYIOIICH CXEMBbI: U3y4YeHHE Marepuana II0 KOHCIIEKTY B TOT )K€ JICHb,
y4eOHOM 1 HayYHOH JIUTepaType, MOAr0TOBKA OTBETOB HA BOIIPOCHI, pemeHune 3a1a4 (1 gac).

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MPEMO/IaBaTeNIo.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus
npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
IEHTpP 00pa3oBaTeNbHEIX MporpaMM DU3TEX-IIKOIBI OMOTOTUIECKON U METUIIMHCKOM

(buzukn
Kypc: 3
KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: K.A. MupomHuKkoB, A-p XUM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MpOrpaMMHBIEC CPEACTBA MPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENILHOCTH, COOTIONAs
TpeboBaHUg NHOOPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-6 CriocoOeH dKCITyaTHpOBaTh
TEXHOJIOTUYECKOE 000pYy/I0BaHHUE, BHIIIOIHATh
TEXHOJIOTHYECKUE ONIepaLiH, YIIPABIATh
OMOTEXHOJIOTUIECKUMH MPOIIECCAMH,
HPOEKTHPOBATH IEMEHTBI TEXHUYECCKUX U
TEXHOJIOTUYECKUX CHCTEM, TEXHUIECKHX
00BEKTOB, TEXHOJIOTHYECKUX MPOIIECCOB
OMOTEXHOJIOTUYECKOTO MTPOM3BOJICTBA HA OCHOBE
NpUMEHEHUsI 0a30BbIX HHKCHEPHBIX
TEXHOJIOTUYECKUX 3HAHUU

OIIK-6.2 CriocoOeH K OIleHKEe, aHAIM3y W WHTEepPIpeTaIiu
MOJTyYEHHBIX B Pe3yJIbTare OMOTEXHOJIOTHYECKUX MPOLECCOB
JAHHBIX

OIIK-6.3 Brnameer HaBbIKAMH MPOEKTUPOBAHUS HOBBIX
TEXHOJIOTUYECKUX peleHui 1T MIOCTABJICHHOM
HAyYHO-TEXHUYECKOU, OMOTEXHOJIOTUIECCKOH 3a/1auu

[MK-3 CriocobeH BbIOMpATh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00ImacTi

[MK-3.1 3naer npuHIOHMIILEI PabOTHI M JHANa3oHbl pabounX
apamMeTpoB HCIOIB3YEMOT0 HayYHOTO 000pYy/I0BaHUS

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUILUIMHBL «Bupyconorusy o0yJaromuics T0KeH:

3HATb:

IPYTUX CMEXHBIX O0ACTSIX.
yMeTh:

OCHOBBI CTPOCHHUS BUPYCOB M X MH(PEKINOHHOTO LIUKIIA;
COBpPEMEHHBIN YpOBEHb 3HaHUH U TPOOIEM BUPYCOIOTHH;
BO3MOKHOCTH HPUJIOKECHUS MOTYYECHHBIX 3HAHWH B MeIUIMHE, (apMaKoJIOruu, OMOTEXHOJIOTUU U

- (opmynupoBaTh U CTAaBUTH 3aJ1a4y UCCIICIOBAHUS U 3TAIOB €€ BHIOIHEHHUS;

- BIIaJIeTb TEXHUKOH MMOMCKA U aHaIu3a HHPOpMauy, HaxoguMoil B UntepHere;

- TIPEICTaBIIATH MOJYYEHHBIC PE3YNIbTaThl HCCIICIOBAHUM B YCTHOM 1 HamaqHOi (opme;

- JeNIaTh MPaBUJIBHBIE BBIBOJIBI U3 COITOCTABIEHMS PE3YAbTaTOB TEOPUH U SKCIIEPUMEHTA,

- TIOIb30BAaThCSl CBOMMHM 3HAaHHMSMHU IS peUIeHUs (yHIAMEHTAJIbHBIX M TNPHUKIAJHBIX 3a1a4 U

TEXHOJIOTHYECKHX 3aJ1ad.
BJIaJeTh:

- HaBBIKAMH OCBOCHHMS OOJIBIIOr0 00bheMa I/IH(l)OpMaLII/II/I;
- HAaBbIKaMHW HAY4YHOI'0 IIOMCKa W MCIIOJIb30BAHUA I/IH(i)OpMaLII/IOHHbIX HNCTOYHHUKOB (Hﬁy‘lHa}I

nureparypa, 0as3bl JAaHHBIX,

KOMIIBIOTEpHBIE TMpOrpaMMbl M Apyrue HWHTepHET-pecypcehbl) st

AHAJIUTUYECKOIO TIOMCKA B 00J1aCTH HCCJICIOBAHUI.

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

Bo BpeMs Tekyl1ero KOHTpoJIsl CTYJEHT JOJKEH YMETh OTBETUTD Ha CIIELYIOIIUE BOIIPOCHI:

1.Paznoo0Opasue Bupycos. CoBpeMeHHas kinaccudukarusi.

2.9t1arbl HHGEKITUOHHOTO IHKIIA.

3.Ctpyktypa  BHpycoB. [IpuHIUIIBI

SKBHUBAJICHTHOTO  B3aHUMOJCHCTBHS, CIIMpaJbHOM WU

HKOC&BILPH"IGCKOIZ CUMMCTPHHU. Yucno TPUAHTYJIALIUN, CTPOCHHUC KAIICOMEPOB.




4.Ctpykrypa BupycoB. opMupoBaHue Karcuaa.
5.MexaHu3M BUPYCHOH MH(]EKIHN.

6.VcTopust OTKpBITUS U U3yUEHUS] BUPYCOB.
7.PazHo00pasue BUPYCOB.

8.CoBpeMeHHast TAKCOHOMHS U KiTacCU(UKAIVSI BUPYCOB.
9.21anbl HPEKITMOHHOTO IMKJIA BUPYCOB.

10.B3aumMozielicTBE € peLenTOpaMu KIETKH, KOPELENTOphl, KOH(OPMAIIMOHHbIE IEPECTPOCHHS
pELEenTOPHBIX MOJICKYIT

Bo BpeMsA 3aHATHI MOTYT IPOXOAUTb MHTCPAKTUBHBIC O6CY)I(,Z[CHI/I$I B HaTax Kypca, 4To 6y,Z[CT SABIIATHCA
JIOMAIlTHUM 3aJlaHieM. B03MO)XHO BBINIOJIHEHHE IIaTEHTHOTO IIOMCKAa B Kauye€CTBE CaMOCTOSITECIILHOM
3aga4u. YcnemHoe BBEIIIOIHEHHUE BCEX 3aI[aHI/II>'I IO KypCy H BBIIOJHCHUC KOHTPOJIbHBIX CPC30B 3HAHUH
AacT MPEUMYIIECCTBO HA SK3aMCHC.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaroumuxcst

1.Perukanus JJHK-renomos. [lapamerpsl GyHKIMOHUPOBAHUS PETLITUCOMBI.
2.Bupycusie PHK- n IHK-3aBucumsle PHK-nonnMepassl. Permukanus renoma n npoaykuust MPHK.
3.00parnas TpaHckpunuys. KoMmoHeHTbI koMITIekca 00paTHOW TPaHCKPHUIITA3kI.
4 Murterpauus supycHoi JIHK B reHoM kieTku-xo3siHa. HTErpasa.

5.COopka BUpHOHA.

6.MexaHN3MBI YITAKOBKHM F€HOMA B KaIlCUJIL.

7.BakumHanusi, THIBL BaKIUH, (hapMakoJIoruuecKrue TpeOOBaHMs.
8.IlpoTuBoBUpYCHBIE MTpenaparsl, papMakoIOTHIecKue TpeOOBaHMUS.
9.®arorepanus

10. TpancopT BHYTpH KJIETKH.

11.29H00COMBI, «pa3eBaHUE» TEHOMA OT COITYTCTBYIOIUX OCIIKOB.

[Ipumepsl OHUIETOB HA HK3aMEHE:

Buner Nel

1. Mcnionp30BaHre BUPYCHBIX YaCTHIl B MEAULIMHE U HAHOTEXHONOTUAX. Parorepanus.
2. Kontpons BupycHo# nadexnun. Bakuunauus. [lpoTruBoBupycHbIE Mpenaparsl.

buer Ne2
1. BakuuHanusi, TUIBI BaKLHH, apMaKkoIorndeckue TpeOoBaHus.
2. OcHOBHBIE (hepMEHTHI BUPYCOB

Kputepun onennBanus

Onenka ommmuno (10 OammoB) -  BhicTaBisieTcs OOydyaromieMycs, IOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCLUIIIMHBL, TPOSBIISIOIIEMY
HWHTEpeC K JTaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka ommmyHO (9 0amnoB) - BeICTaBIsIeTCs OOydYaroIIEeMycs, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka ommyHO (8 0amwioB) - BhICTaBIsIETCS OOyYaroIIeMyCs, ITOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pelIeHui, ¢ HEKOTOPBIMH HEIOYETAMH.

Onenka xopomio (7 6ayioB) - BhICTaBiIseTCs OOydaroleMycs, €CiM OH TBEpJO 3HAeT Marepual,
IPaMOTHO M IO CYLIECTBY H3JaraeT ero, ymMeeT NPHUMEHSTh NOIY4YCHHBIC 3HAHMS Ha IMPAKTHKE, HO
HEJI0CTaTOYHO IPaMOTHO 0OOCHOBBIBAET MOITYyUEHHbIE PE3YIbTATHI.



Onenka xopomo (6 6aoB) - BeICTaBiIsAeTCs OOyyaromieMycs, €ClIH OH TBEpAO 3HAaeT Marepual,
IPaMOTHO U II0 CYLIECTBY HU3JaraeT €ro, ymMeeT IPHUMEHSTb IOIy4YEHHbIE 3HAHUSA Ha IIPAKTHKE, HO
JOIYCKAaeT B OTBETE WM B PEIICHNUH 33]1a4 HEKOTOPbIE HETOYHOCTH.

Onenka xopomio (5 6aymioB) - BBICTABISIETCS] OOydYarONIeMycsl, €CIId OH B OCHOBHOM 3HaeT Marepual,
TPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHSTH IOJy4YCHHbIC 3HAHUS Ha INPAKTUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 IOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka ygoBieTBOpuTeNnbHO (4 Oamma) -  BbICTaBIsieTCs  OOydarolleMycs, IMOKa3aBILEMY
(dbparMeHTapHbBIi, pa3pO3HEHHBIH XapakTep 3HaHWH, HEJOCTATOYHO MPaBWIbHBIE (QOPMYIUPOBKU
0a30BBIX TOHITUH, HAPYLICHHsS JIOTUYECKOH MOCIECJOBATEIbHOCTH B H3JIOKEHUH MPOTrPAMMHOTO
Marepuasia, HO MPH 3TOM OH OCBOWJI OCHOBHBIE pa3/iesibl y4eOHOW MporpaMmbl, HEOOXOIUMBIE IS
JambHEHIIero OOydYeHHs, ¥ MOXKET NPHUMEHSTH IOJYYeHHBbIC 3HAHMS MO 00pas3ily B CTaHIApTHOM
CHUTYaIUH.

Onenka ygoeneTBopuTenbHO (3  Oamma) -  BhICTaBiseTCss  OOydaroleMycs, ITOKa3aBIIEMY
(bparMeHTapHbI, Pa3pO3HEHHBIM XapaKTep 3HaHWH, IONMYCKAaromeMy OLIMOKH B (OPMYIHPOBKAX
0a30BBIX TOHATUH, HApyIIEHHs JIOTHYECKOH MOCIEJOBAaTEIbHOCTH B H3JIOKEHHH HPOTrPaMMHOIO
Marepuana, ciabo BJIageeT OCHOBHBIMH pa3feliaMH Y4eOHOH MporpaMMmbl, HEOOXOAMMBIMHU JUIS
JanbHENIIero o0y4eHust U ¢ TPyZIOM IPUMEHSET NOTy4YeHHbIC 3HAaHUS 1a)Ke B CTAaHIAPTHOM CUTyalluH.

OreHKa HEYIOBIETBOPHUTENBHO (2 Oaia) - BBICTABISACTCS 00y4aroleMycCsl, KOTOPBI HE 3HACT OONbIIEH
9YacTH OCHOBHOTO COJICPYKaHWS Y4EeOHOH MpOrpaMMbl TUCHUIUIMHBI, JIOMYyCKaeT rpyOble OMIMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

Onenka HeynoBieTBoputenbHO (1 Oamn) - BoICcTaBiusieTcsl OOydarolEeMycsl, KOTOPBIA HE 3HAeT
OCHOBHOTO COJIep)KaHHs Y4eOHOH mporpaMMmbl AMCLUIUIMHBL, JOMyCKaeT rpyOeimme OmMOKH B
(dhopmynupoBkax 0a30BBIX MOHITHN AMCHUIUIMHBI U BOOOIIE HE UMEET HABBIKOB PEIICHUS THUIIOBBIX
[IPAKTUYECKUX 3ajad.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc ofydaromerocss 1Mo OwjeTy Ha YCTHOM 5K3aMEHE HE JOJDKCH IMPEBBIIAaTh OAHOTO
aCTPOHOMMUYECKOI'O yaca.



