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Paboyas nporpamma nucmniuusl «CoBpeMeHHbIE MeTOAbI MOJIEKYISPHOH
Ouonorum» ns o6yyaronmxces no HanpasneH o noarotosku 06.04.01 Buonorus,
MarucTepckod  mporpammbel  «bHonmorua», cocraBneHa Ha  OCHOBAHMH
DenepanbHOrO  rocyJapCTBEHHOTO  00PA30BaTENBHONO  CTAHAAPTA  BBICIIEO
obpa3soBaHKs — MarMcTparypa 1o HarnpasieHuio noarotoBku 06.04.01 Buonorus.
YTBEPHKACHHOrO npHkasoM MHuHHCTepcTBa 00pa3oBaHHs M HAaykH Poccuiickoii
®enepaumu ot 11 asrycra 2020 r. Ne 934 (¢ usm. u jgonn.), [Topsaaka opranuzauuu
y4ebHoro npotiecca B 06pa3oBaTe/IbHBIX OPraHU3alUAX BBICIIEr0 00Pa30BAHHA OT
06.04.2021 r. Ne 245, B COOTBETCTBHMM C YyueOHBIM IIAHOM, YTBEPHKIEHHBIM
YuensiM coetoM PI'BOY BO «JloH'Y» 118 0uHONW M OYHO-3304HOIL opm
oOy4enus B 2023 r.

PazpaboTuuk:

foueHT Kadeapsl PU3HONOIHMH pacTeHHid, )
K.T.H. KL {Z/ O. B. Opynse

Pabouas nporpamma yTBepsk/ieHa Ha 3aceianuy kadeapb! GHU3HONOTHH pacTeHHiH
[Iporokon ot «31» mapra 2023 roga Ne 13a

H.o. 3aBenyromero kadepoii m C. W. Jlemuenko
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COT'JIACOBAHO

YyebHo-MeToIHYeCKas KOMHCCHA OHOIOrHYeCcKOro
daxynsrera (ITpotokon ot «31» mapra 2023 r. Ne 8a)
I[lpeacenarens

‘&; E. C. Cepreesa
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1. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII BO

HucuuninuHa «CoBpeMEHHbBIE METO/Ibl MOJIEKYJISIPHOM OMOJIOTMM BKIIIOUEHA B
4acTh, (OPMHUPYEMYIO Yy4YaCTHUKaMU OOpa30oBaTENIbHbIX OTHOIICHUH, Y4eOHOIO
IUIaHA.

W3ydyenne naHHOW JUCIUIUIMHBI OCHOBBIBAaeTCS Ha 0a3e MpOrpaMMbI
OakanmaBpuara: «MonekynspHas Ouonorus», «buoxumus», «buooprannueckas
XUMUSD», «XUMUS». 3HAHUSA U YMEHUS, NOJIYYEHHbIE B XOA€ M3YyYEHHUs TUCLUILIUHBI
«CoBpeMeHHBIE ~ METOJbl  MOJIEKYJISPHOW  OHMONOTMM»  HCHOJB3YIOTCS  MpHU
IIPOXOXKIAEHUA  MAarucTpaMH  NIPOU3BOJACTBEHHOM IPAKTUKM W HANMCAHUU
MarucTepCKON TUCCEPTALUH.

2. OIIMCAHMUE JUCHUIIJINHBI

Haumenosanue nokazamens Xapaxmepucmuka OucyuniuHbl
YKpylHeHHas rpymnna HAIpaBJICHUI
IOITOTOBKH 06.00.00 buosnornueckue Hayku
Hanpapnenue noaroToBku 06.04.01 buomorus
[Tporpamma BeICIIIEro 0Opa3oBaHUs MarucTparypa
Marucrepckas nporpamma buonorus
JucnuruinHa 6a30Boi / BApHATUBHOW YaCTH BapuatuBHas yacts, popmupyemas
00pa3oBaTeNbHOI MPOrpaMMbl y4acTHUKaMU 00pa30BaTelIbHBIX OTHOIICHUN

ouHasi hopma OYHO-320YHAas
oOyueHus ¢dbopma
oOyueHus

KonuyecTBO 3a4eTHBIX €IMHUIL 2
OO111ee KOJIMYECTBO YacOB 72
['ox moaroToBKM 2 1
Cemectp 3 —
KonuuecTBo conepkarenbHbIX MOTYJIEN 2 2
HenenpHoe K0IMYECTBO YaCOB JJIsl OUHOM
(hopMBI 00YUCHUS:
ayJIMTOPHBIX 2 —
JIEKITMOHHBIX - -
MIPaKTUYECKUX, CEMUHAPCKUX 14 7
1a60paTOPHBIX 14 7
CaMOCTOSITEIbHON PabOThI 44 58
WHIUBUTyaJIbHBIC 3a/IaHHS
dopma MPOMEKYTOUHOU aTTECTAUHI JK3aMEH




3. HEJb 1 3AJAYU JUCHUTIIAHBI

Heab AMCUUIIMHBI:

OcBOeHUE (YHJIAMEHTAJIbHBIX 3HAaHUK B OOJAaCTH COBPEMEHHBIX METOJIOB
MOJICKYJISIPHOM OHOJIOTUM M CIIOCOOHOCTH HUX MPAKTUYECKOTO MPUMEHEHHUS B
HAY4YHOU U TPO(HeCCHOHATEHOM IS TEIbHOCTH.

3agauM QIMCUMILVINHBL:

(dopmMupoBaHue yriyOIeHHBIX 3HAHUN TEOPETUUECKUX MPUHIIUIIOB, JICKAIIUX B
OCHOBE COBPEMEHHBIX METOAOB MOJEKYJISIPHOU OMOJIOrHH, HABBIKOB MPUMEHEHHUS Ha
MPAKTUKE MOJICKYJISIPHO-TEHETUYECKUX METOMOB Jis pelieHus: (yHIaMeHTaNbHbIX U
NIPUKJIAAHBIX 33/a4;

(opMupoBaHUE HABBIKOB O()OPMIIEHHSI PE3YIBTATOB UCCIIEIOBAHUT;

aHaIU3 OLEHKU dS(PPEKTUBHOCTH pa3paOOTAHHBIX MPENJIOKEHHH U HX
BHE/JPCHUE;

(opMupoBaHUE HABBIKOB (POPMYIMPOBKH 33/1a4;

[IOJIyYE€HHE TEOPETUUECKUX 3HAHUI U IPAKTUYECKUX HABBIKOB 10 BBIIIOJIHEHUIO
HAy4YHBIX UCCIICIOBAaHUM;

(opMHUpOBaHUE HABBIKOB OPraHU3alMy padOThl HAYYHOIO KOJIJIEKTHBA.

4. IIEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 11O
JAUCHUIIVIMHE (MOAYJI10), COOTHECEHHBIX C IINTAHUPYEMbIMH
PE3YJbTATAMU OCBOEHUS OBPA3OBATEJIbHOW NPOI'PAMMBbI

B pesynbrare ocBoeHHMS M3yU€HHUS AUCIUIUIMHBI Yy OOYYarOMIErocs JTOJKHBI
OBITH C(HOPMHUPOBAHBI KOMIIETEHITUU:

Yuueepcanonvie komnemenyuu (YK)

CamMoopranuzanus 1 caMopa3BUTHE (B T.4. 3J0pOBbeCcOEPEKEHUE)

VK-6 Cnocoben OIIPEACIIATL U PEAJIM30BLIBATH ITPUOPUTCTHI COOCTBEHHOM ACATCIIBHOCTHU
U CIIOCOOKI €€ COBCPHICHCTBOBAHUSA HA OCHOBC CAMOOLICHKH

Oowenpogeccuonanvnvie komnemenyuu (OK)

OIlK-1 Cnoco0eH UCcnoab30BaTh U MPUMEHATH PyHIaMEHTAIbHbIE OMOJIOTUYECKUE
MPEJICTaBICHUS U COBPEMEHHBIE METOJI0JIOTUYECKHE TIOJIXO/IbI I TOCTAHOBKU U
pelIeHNs HOBBIX HECTaHJAPTHBIX 33]a4 B cepe NpoPecCuOHaNbHON AESITEIbHOCTU

OIIK-2 Crioco6eH TBOPUECKHU HCIIOJIb30BaTh B MPO(GECCHOHATBHOM 1eATEIbHOCTH 3HAHUS
(byHAaMEHTaATBHBIX U MPUKJIAJHBIX pa3/eNoB TUCIUIUIMH (MOayIeil),
OTIPEIENISIONINX HAPABICHHOCTh MPOTPAMMBI MarucTpaTyphl

OIIK-7 Crnioco0OeH caMOCTOSITENTLHO ONPEENISITh CTPATETHIO U MPOOIEMATHKY
HCCH@HOB&HHﬁ, OpUHUMATh PCIICHHUA, B T.4. MTHHOBAIIUOHHBIC, BI)I6I/IpaTI) n
MO)II/I(i)I/II_[I/IPOBaTB METOABI, OTBEYATH 3a KA4YECTBO pa60T N BHCAPCHUC UX

Ilpogpeccuonanvnvie komnemenyuu (11K)




IK-1 CriocobeH TpuMEeHSITh METOAMYECKHE OCHOBBI IPOSKTHPOBAHUS, BHIIOJTHEHHUS
MOJIEBBIX U JIA0OPATOPHBIX OMOJIOTHUYECKUX, IKOJIOTMYECKHX HCCIeI0OBaHUH,
HCII0JIb30BaTh COBPEMEHHYIO aINapaTypy U BBIUYUCIUTEIbHBIE KOMIUIEKCHI (B
COOTBETCTBHUH C HANPABJIEHHOCTHIO (MPOdUIeM) MporpaMMbl MaruCTpaTyphl)

I1K-5 CriocobeH opraHu30BBIBAaTh U OCYIIECTBIISATH MOHUTOPUHT COCTOSIHUS

OKpY’Karollen cpeibl ¢ MPUMEHEHUEM TPUPOI00XPAHHBIX OMOTEXHOIOTHIA.

I{OCTI/I)KGHI/IG KOMH@T@HHI/Iﬁ OLCHUBACTCIA Ha OCHOBC

HHAUKATOpPOB H

COOTBCTCTBYIOIINX UM PC3YJILTATOB 06yquH51.

HNuaukaropsl

JOCTHKEHHSI KOMIIETEHUHMH U pPe3yabTaThl

00y4eHuUs.

JlocTikeHre KOMIIETEHLIMM OLICHMBAaeTCs Ha OCHOBE TAaKUX HHIUKATOPOB W
COOTBETCTBYIOILIUX UM PE3yJbTaTOB O0YUECHUS

Oo6menpodeccuoHaabHbIE

Nuauxkaropsl Pe3yabrarbl 00yuyeHus
KOMIIETEeHIINH
3HaeT TEOPETHUYECKHE OCHOBBI OpraHU3AIN
HAyYHO-HCCIIeI0BATENIbCKON JeSITeIbHOCTH;
OITK-2. M-1. = ’
3HaeT TEOPETHUECKUE OCHOBBI
CamocTosiTenbHOoe .
METOJIOJIOTUYECKUX UCCIIeI0OBaHMII;
OCBOCHHUE U
OIIK-2. Ciocoben 3HaeT KJIacCU(PUKALIUIO METO/IOB
UCIIOJIb30BaHNE
CaMOCTOSITENIbHO paboTaTh UCCJICIOBAHMSI U YCJIOBHS HMX NPUMEHEHHUS B
HOBBIX METOJIOB
C UICTOYHUKAMHU HAy4YHOM HCCJICOBAHNH;
MCCJICIOBAHUS
nuH(pOpMalH, HETIPEPHIBHO Ymeer BBIIIOJIHATh Hay4HO-
COBEPILIEHCTBOBATh HCCJIEIOBATENBCKYIO PaboTYy;
YpOBEHB OIIK-2. M-2. 3HaeT OCHOBHBIE METOAbI UCCIETOBAHUS;
npogeccuoOHaTbHON Pa3paboTka HOBBIX | 3HAaeT MyTH OCBOEGHHS HOBBIX METOJOB H
MOATrOTOBKH METO/IOB HOBBIX chep npodecCuOHATIbHON
WCCIICTOBAHUS U UX | JESATEILHOCTH;

MNPUMCHCHUC B

YMeer aHaJIM3UPOBaTh PE3YJIBTATHI HAYYHBIX

CaMOCTOSATENIBHON | MCCIeI0BAHMIA;
Hay4HO- YMeeT HUCHoJIb30BATh AKCIEPUMEHTAIBHBIE U
UCCIIEI0BATENbCKOM TEOpPETHUYECKHE METOABbl HCCIECJOBaHHUI B
ACATCIBHOCTHU PO eCCUOHAIBHON JEATETHLHOCTH;
OIIK-6. Cniocoben OIIK-6.M-1 3Haer aHaJIN3 U KOHCTPYMPOBaHHUE

IMPUMCHATH COBPEMCHHBIC
METOJIUYECKHUE TIOXO/IbI 1
oOpa3oBaTenbHbIC
cTpaTeruu B cepe
peanu3anum
00pa3oBaTeNnbHBIX
IIPOrPaMM BBICILIETO
oOpa3oBaHus 1
JOITIOJIHUTCIIbHBIX
npodeccHoHaATbHBIX
POTPaMM.

YMeHne NpuMeHATh
0a30Bble TPUHLIUIIBI
U METO/IbI
OpraHu3aluu
Hay4yHOTO
WCCIIEJOBAHMUS

METOJ0JIOTUYECKON CTPYKTYPBHI;

3HaAeT METO/Ibl aHAJIU3a PE3yJbTaTOB HAYYHOIO
HCCIIEIOBAHUA;

Ymeer aJanTUpoOBaTh COBpPEMEHHBIE
JIOCTYKCHUS HayKH u HayKOEMKHX
TEXHOJIOTHI K 00pa30BaTeIbHOMY MPOIIECCY

YMeeT OCYIIECTBIATh aHAIN3 Pe3yJIbTaToOB
HAYYHBIX UCCIIEIOBAaHUN U MPUMEHATh UX IPU
pelieHnn KOHKPETHBIX Hay4yHO-
HCCIJIE0BATENbCKUX 3a]au.




5.ITPOTPAMMA JTUCIIUIIJIMHBI

TeMbI

Bonpockl Tembl

1. CoBpeMeHHbIE METO b
MaHUITYJISIITAHU C
HYKJICMHOBBIMH KHUCIOTaMH U
WX TIPUMCHEHHUE

1.1. Metonst Beigenenust HK (penon-xmopodopmHast sKCTpakuus,
COpOIIMOHHBIE METONbl  (CHJIMKArelb, MArHUTHBIC YaCTHUIBI).
Meronbl  ompeneneHus — kadectBa M konmyectBa  HK
(crrekTpooTomMeTpruecKue, (hIyOPECIIEHTHBIE).

1.2. Metoas! snekrpodopernueckoro pasznenenuss HK. Hcropus
WCIOJIb30BAHUS MOJIEKYJSPHO-TEHETUYECKUX METOJI0B B CyneOHO-
meaunuHckoi  skcnepruze  ([AHKanamus, JIHK-duarepnpunrt,
TeHOMHAsI TAKTUIIOCKOITHS).

1.3. Metoa nonumepasHou mnenHou peakiuu. PCR (polymerase
chain reaction) - mpuHIHMI MeToxa, ammaparTHas 4acTb (MOJIENH
aMITU(UKATOPOB M HMX  TEXHHUUYECKHE  XAPaKTEPUCTHKH),
MPEUMYIIECTBA U HEIOCTAaTKK MeToj1a, onTuMmu3anus [1LP, nuzaitn
IpaiiMepoB, MoA00p KOHLEHTPALUU Mg2+ U TeMIIepaTypbl OTXKUra
MpaniMepoB.

1.4. Meronpl cexkBeHUpoBaHMs TeHoMa. Mcropus pa3paboTku
MetonoB cekBeHupoBanus JHK. Tlpunnunel nexamiye ocHOBE
cekBeHupoBanuss 1o  Maxam-Gilbert wu  Segner. Pyunoe
cekBenupoBanue B IIAAI. CexBeHupOBaHHE Ha COBPEMEHHOM
000pyI0BaHUU.

2. lnHoBalmoHHbIe

2.1. MeTonbl TCHETHYECKOW MH)KCHEpUH. PECTpUKITMOHHBIA aHAIN3

JOCTIDKEHUSI B MOJIEKyJsipHO# |miasmunHod u  ¢arosoir JJHK. Jlebochopunmpoanne [IHK.

ouoJsoruu

Jluruposanue JTHK.

2.2. HokayT ¥ HOKIayH T€HOB B DYKapHOTHUeCKuX Kierkax. PHK-
untepdepenius. Manbie unTepdepupytonme PHK  (siRNA).
Mexanusm obpasoBanust siIRNA. [lonaBineHue s3xkcnpeccuu reHoB ¢
nomortisio PHK-unTepdepeniiuu (HokaayH reHoB).

2.3. CoBpeMeHHBIE METOABl TEHOMHUKH. MMMyHOMIperumuTaIms
xpomaruna (X-ChlIP), DamID, chromosome conformation capture
(3C, Hi-C), RIP, CLIP, ChlA-PET, ananu3 B €THHHYHBIX KJICTKaX.

6. CTPYKTYPA JUCIHHUIIJINHBI

KoJsnuecTBo yacoB
Ounas ¢popma OuyHo-3204Has popma
o0y4eHHUs o0y4eHus
B T.4. B T.4.
) 5 5
Ha3zBanus COoA€CPKATECJIAbHBIX MOAYJIEH U TEM ) ] E o Q E
= 2| = S 2 =
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1. CoBpeMeHHBIE METOAbl MAHHUIYJISALUU C
p A AL 14| 8 |8| 24 |14 ] 4 | 4| 34
HYKJICMHOBBIMU KHCJIOTAMH U UX IIPUMCHCHHUEC
2. VIlHHOBalIMOHHBIE OCTHKEHUS B
HHO A 156 | 6| 20 |15| 3|3 | 24
MOJIEKYJISIpHOM OnoJsiorun
Bcero yacos 72 | 14 | 14| 44 72 7 7 58




7
7. OPTAHM3AIIUSI CAMOCTOSTEJIBHOM PABOTHI OBYUAIOIIIUXCHA

CamocTosiTenpHass paboTa HUMeEET OCOOEHHOE 3HA4YeHUEe Il KpPEaTHBHOIO
(TBOPUYECKOTO) YCBOCHHSI OCHOBHBIX MOHATUN M KaTErOpUi OCHOBBI HAYyYHOUM padOTHI
obOyuaromuxcs. CamocTosTeNnbpHas padoTa 00yJaromerocs ABIIeTCs BaXXHOU (hopMoit
y4eOHOro mpoiiecca, KOTopasi Mo3BOJSET MPUOOPECTH, a TAKXKe 3aKPEHUTh HOBBIC
3HAHWS, HABBIKK W YMEHHUA, CPOPMHUPOBATH JIMYHBIE YOEKIEHHUS, HCIIOIH30BAThH
MOJYYECHHbICE 3HAHMS W YMEHUS B  MPaKTUYECKOW jaesTenbHOCTH. OHa
OCYILECTBIISIETCS HAa MPOTSXKEHUM BCETO MpoIlecca OOYYEHHS U UMEET CIICIYIOIINE
CTaJIUU:

1. [lepBuyHOE€ O3HAKOMJIEHHE C MaTepuajlaMy JIEKIUA U COCTaBJICHUE
KOHCIICKTA JICKIHI;

2. 3yuenure u yCBOCHHE JISKITMOHHOTO MaTepHraa,

3. CamocrosTenbpHass MpOopadOTKa JUTEPATYPHBIX HCTOYHHUKOB M O0OOIICHHUE
W3YYEHHOTO MaTepuala;

4. TToaroToBKa K MPAaKTUICCKUM 3aHITHUSIM,

5. UnpuBuayanpHas padoTa 1o 3aJlaHuio TIPEnoaBaTeris.

KonTpoasHbIMU (hopMaMU caMOCTOSITEILHON pabOTHl MO JUCIUIUIMHE MOTYT
OBITH CIEAyIOIIHE: padoTa C JUTEPATYpHBIMU TIEPBOMCTOYHMKAMH II0 TeMaM
JUACIHUIUIAHBI, BBIMOJIHEHUE TECTOB, IOATOTOBKA JOKJIAJIOB, TE3UCOB, HAYYHBIX
cTaTeH.

8. HUHIUBU Y AJIbHBIE 3AJJAHUS

OgauM W3 BHJIOB WHIWBHIyAIbHOW pPaOOThI OOYYAIOIIMXCS — SIBISICTCS
MOATOTOBKA TE3WCOB HA OJHY W3 MPEUIOKEHHBIX TeM. llenp maHHOW pabOTBI —
OCMBICJICHUE W YTIIYOJICHHE 3HAaHWH MO JAaHHOW TUCITUIUIMHE, Pa3BUTHE HABBIKOB
CaMOCTOATENFHON palboThl MO COOpYy, CHUCTEMAaTH3allMU MaTepHuaya, MPOBEICHHUIO
UCCJICIOBaHMSI U aHaiu3a. SIBISAACH OAHUM M3 BUAOB HAayYHO-HCCIIEIOBATEIHCKOM
paboThl 00ydYaromuMxcs, MOATOTOBKA TE3UCOB CIIOCOOCTBYET (OPMHPOBAHUIO Y
OOyYaroIINXCS aHATTMTUYECKOTO, TBOPUECKOTO MBITTUICHHUS.

IIpuMepHBbIe TeMbI HHAMBUAYAJbHbBIX 321aHUI

. 'ereTnka moseaeHus.
. KnonupoBanue »KMBOTHBIX.
. TemoMepaszbl U MPOAOKUTEIBHOCTD KU3HHU.
. ATionTo3 1 ero GU3HOJOTUYECKAs POJIb B )KU3HU OPraHU3Ma.
. OHKOT€HE3 U aronTo3.
. ®yukunmn Maneix saepabix PHK.
. Meton I[P, BO3MOXHOCTH 1 NEPCIIEKTUBBI UCITOJIb30BAHMUS.
MonekynsipHble MEXaHU3Mbl, CBS3bIBAIOIIME KIETOYHBIM LUKI U
pemukanuto JIHK.
9. lluknuHbI U TPOTEMHKUHA3BI. [ [pOTOOHKOTEHBI, YHaCTBYIOIIUE B PETYJIAILIUU
KJIETOYHOTO LIUKJIA.
10. Pacniucanue periuKamniy y9acTKOB XpOMOCOMBI B KJIIETOYHOM ITHKIIE.

o e S I S e



11. TlpobGema penmKauy JMHEHHOTO He3aMKHyToTO (hparmenta JJHK.

12. T'uGensb knerku. CpaBHUTEIbHAS XapaKTEPUCTHUKA arlloNTO3a U HEKPO3a.

13. AreHTbl, BhI3bIBaIONIUE anonTo3. GepMeHTHI aronTo3a.

14.Pa3zBuTHe amnomnTo3a B OTCYTCTBUHU Tpoduyeckoro dakropa. Posb 6enkoB bel
2 u pS3 npu anonTo3e.

KPUTEPUM OLIEHUBAHUS UHIUBUIY AJIbHOM
PABOTbBI OBYYAIOLIETI'OCA

TpeboBanus k opopmieHuto pedepara:

Pedepar opopmistor Ha muctax Oemnorr Oymaru dopmarta A4 (210x297Mm) ¢
OJTHOM CTOPOHBI KOMITBIOTEPHBIM CHOCOOOM C TIOMOIIBIO TEKCTOBOTO PEAAKTOpa
Microsoft Word. Pa3meps! mosneii: neBoe — 25 MM, mpaBoe — 15 MM, BepxHee U
HIKHEE — 2 MM.

Tekcr pedepara neuaraercs mpudrtom Times New Roman pazmepom 14 pt ¢
MOJIyTOPHBIM MEXIyCTPOYHBIM HWHTEpPBAJIOM U ab3aiHbiM oTcTynoM 1,27 cwm.
N3o06pakenne mipudra 0ObIYHOE, BIpAaBHUBAHUE 10 MIUPUHE CTpoku. OO0beMm — 12-
15 crpanu.

Ha ocHoBanuu pedepara hopmupyercs KpaTKuil JOKJIAI U MOATOTaBIUBAETCA
MYJIbTUMEIUMHAS MPe3eHTAIUS JJIs [TOCIEeIYIONIEro BHICTYIUICHUS (5-7 MUHYT).

TpeboBanus Kk 0OPOPMIICHUIO MTPE3CHTAINNU:

[lepBbIil cnaiig noipkeH coiepkarb HazBanue BVY3a u kxadenpel, HazBaHue
Hay4yHoH pabotel, DO aBTopa, a Takxe GUO, yu€Has cTeneHb, 3BaHUE, JOJKHOCTb
HAay4YHOI'O pYyKOBOAMUTENA. BTOpoi ciai JOJKEH OINKCHIBAaTh 3a7adyd, KOTOPBIC
HEOOXOJIMMO PENIuTh B XOJ€ BbITIONHEHUs paboThl. [locrmenuuii cnaii moMmKeH
COJIEpKaTh BHIBOJIBI (3AKITIOUEHHE) 1O MPOICIIAHHON paboTe.

Bce crhaiinpl (kpoMe TIEpBOro) JOJKHBI COJAEPX AaTh TMOPSIAKOBBI HOMED,
PacroJIOKeHHBIA B TIPABOM BepxHEM yriy (pasmep mpudta — He mMeHee 20 nT), u
JOJDKHBI UMETh Ha3BaHue, HaOpaHHOe mpudToM He MeHee 24 nT. PekoMeHmyeMblit
pasmep mpudra — He meHee 20 nT.

KenaTenbHO HCIMONB30BATh CPEJICTBA HATVISIAIHOCTH HHGOpMAUK (TaOJHIIbI,
CXeMbl, Tpauku u mpoyee).

OO6muit 06bEM cimaiiia — He 6osee 15 cTpok TekcTa.

OdopmiieHne ciaaiiioB COOTBETCTBYET TE€ME€, HE MNPENATCTBYET BOCHPHUSITHIO
coJiep KaHusl, JUIsl BCEX CJIAaW0B MPE3EHTALMH UCIOJIb3YETCS OJUH U TOT e Ia0JIoH

opopmaenus. IlpenmoururensHoe odOpMIICHHE TMPE3CHTAlMM — TPUMCHCHHC
IIBETOBBIX CXEM «CBETJIBIH TEKCT HAa TEMHOM (JOHE» WIIM «TEMHBIH TEKCT Ha OCIoM
dbone».

®ailn npe3eHTalnu JOJKEH ObITh BBITIOJNIHEH B mporpamme MS PowerPoint.

KosnuecTBo Ci1aiiioB COOTBETCTBYET COIEPKAHUIO U IPOJOJDKUTEIBHOCTH
BBICTYIUIEHUS (IUIsl 7-MUHYTHOTO BBICTYIUIEHUSI PEKOMEHAYETCS HCIIOJIb30BAaTh HE
6onee 15 cmaitnos).



9
9. KOHTPOJIBHBIE BOITPOCHI K TIPOMEXXYTOUYHOM ATTECTAIIUA

1. Pectpukrasel m Merunasel. Pectpukrasbl I, II m Il Tuma. Ydactku
Y3HABaHUS U PACIICTUICHUS PECTPUKTA3.

2. JHK-nurasel. JIHK-nurasa ¢ara T4. JIHK-nmuraza E. coli. ®yuxuun JJHK-
aura3s in vivo. Mcronb3oBanue B FTeHETUYECKON MHKEHEPHUH.

3.  JAHK-nomumepassl. CpoiictBa JHK-nommmepas. IlpumeHeHue B
T€HETUYECKON MHKECHEPUHU.

4. Tepmoctabunehbie [IHK-momumepaspl. [lonumepasHas nenHas peaxius.
OO1Ke NPUHIMUITBI U 00JIACTH IPUMEHEHUS.

5. O6parsble TpaHnckpunTassl (peeprasbl). Cunres k/IHK.

6. CexBennpoBanue JIHK. Xumnueckuii merog Makcama-I unb0epra.

7. CpaBHEHHE Pa3HbIX TEXHOJOIWH BBICOKOIPOIYKTUBHOIO CEKBEHHUPOBAHUS
JHK.

8. Ilnma3mMuiHbIe BEKTOPBI U1 OaKTepUid, IPUHLIUIIBI OpraHU3alui, OCHOBHbBIE
(YHKIIMOHAJIBHBIE JIEMEHTHI, Cepbl IPUMEHEHUS.

9. CrexTp 3JIEKTPOMarHUTHOTO U3JIy4EHUS, €ET0 OCHOBHBIE XapaKTEPUCTHUKHU.

10. Bexropsl Ha ocHoBe Oaktepuodaro (M13, nam6ma). Kocmuinbie
BekTOoppl. PACn BAC-BekTophl. IlpenMmyiiecTtBa M HEIOCTATKH pPa3HBIX THUIIOB
KJIOHUPYIOIIUX BEKTOPOB.

11. DOkcmpeccuss  4dyXepoaHbIX TreHOB B Oakrepusix. [lpomykums
pPEKOMOMHAHTHBIX OenkoB. Cekpenus 0enKoB.

12. PetpoBupycHbIe BEKTOpBI. JIeHTUBUPYCHBIE BEKTOPBL. CpaBHEHHUE PETPO- U
JIEHTUBUPYCHBIX BEKTOPOB.

13. HampaBiieHHOE BCTpauMBaHUE TI'€HOB B TE€HOM. [lO3MTHBHO-HEraTUBHAs
cenekuusi. PekoMOrHa3bl M X UCTOJIB30BAHKE JJIsl TEHETUYECKUX MAHUITYJISIIIUH.

14. T'ennas Ttepanusa. Bekrtopbl 1 reHorepanuud. BeKTopbl Ha OCHOBE
PETPOBUPYCOB, JIEHTUBUPYCOB, aneHoBupycoB.CRISPR-cuctema u ee
UCITOJIB30BAHUE.

15. Hoknayn renoB. PHK-untepdepenmnus. Mansie unarepdepupyromme PHK
(SIRNA). Mexanu3m oopazoBanus SiRNA.

16. Omnpenenenue conepxanuss MPHK ¢ ucnonszoBanumem I[P B pexume
peanbHOTO BPEMEHH.

17. Du3umarunueckuii metos CaHrepa.

18. [IpuHIHIIBI BBIICTCHHUS U OYNCTKA PEKOMOWHAHTHBIX OETTKOB.

19. TlonaBnenne skcnpeccun reHoB ¢ nomoinbio PHK-unTepdepenunu, ero
OCOOCHHOCTH Y Pa3HbIX OPraHU3MOB.

20. HokayT reHOB ¢ UCTIOJIb30BAaHUEM CalT-crieu(PUIHON peKOMOUHAIIUH.
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10. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA
3HAHUI OBYYAIOIINXCA U ITIPOMEXYTOYHOM ATTECTAILIUM

OHCHO‘{HBIG CpeacTBa ACTAIIM3UPYIOTCA II0 BHIAAM pa60T B OLCHOYHBLIX
MaTcpuajiax 110 JUCHUIINIMHC, KOTOPBIC YTBCPKAAOTCA Ha 3aCCIaHNN Ka(l)eﬂpbl.

CucreMa oIeHUBaHUs 10 JUCHUIUIUHE 10 0YHOM opme oOydeHus™

dopma KOHTpOIIS MaxkcumalibHOE KOJIHYECTBO OaJIIOB
3a oy paboTy Bcero

Texkynmi KOHTPOJIb:
MOAYJBHBIN KOHTPOJIb (TEMBI CMBICIIOBOTO 15 15
Moy 1)
TECTUPOBAHHE (TEMBI CMBICIIOBOTO MOJYJIS 2) 10 10
nabopaTtopHas pabota (Tema 1) 5 20
nabopatopHas pabota (Tema 2) 5 15
[TpomexxyTouHast arTecTanus IK3aMeH 40
HToro 3a cemecTp 100

* B COOTBETCTBHHU C YTBCPKACHHBIMHA OLCHOYHBIMU MaTCpHaIaMi 110 AUCHUIIIINHE

Cucrema OLEHMBAHMS 110 JUCIUIUIMHE 110 3209HOU (popme 0OydeHHs ™

dopma KOHTpOIIS MaxkcumalibHOE KOJIHYECTBO OaJIIOB
3a oniHy paboTy Bcero
Texkynmil KOHTPOJIb:
- TECTHPOBAHHE 60 60
[TpomexyTouHas arrectauus HK3aMEeH 40
HTroro 3a cemecTp 100

* B COOTBETCTBHHU C YTBCPKACHHBIMHA OLICHOYHBIMU MaTCpHaiaMi IO AUCHUIIIINHE

11. PACIIPEJAEJIEHUE BAJJIOB, KOTOPBIE ITOJIYYAIOT
OBYYAIOIIIMECA

OO6miast orieHKa 3HAHUM OOY4YarOIIUXCSl MO IUCHUIUIMHE mpoBoauTcs mo 100-
OQITLHOM TITKaJie COTJIACHO TAaKUM KPHUTEPUSM, TPHUBEACHHBIM B TaOJHUIlE HIDKE.
OpraHuzaimoHHo-y4yeOHass paboTa OOydYaromIerocss B ayJUTOPUHM OIICHUBAETCS Ha
OCHOBE TaKMX KpPUTEPUEB KaK TMOCEIMAeMOCTh 3aHATHUN, AKTUBHOCTh BO BpeMs
MPOBEICHUSI JICKITMOHHBIX M MPAKTHYECKUX 3aHATUN (BOMPOCHI JIGKTOPY IO TEMe
JIEKIIMOHHOTO MaTepuayia, ydacThe B OOCYXICHUM TMPONIACHHOTO MaTepuarna,
pelIeHue 3a7a4 U CUTyaruil y JOCKHU U T.I1.).

Conepmarearurre Buna patdorsl banabl
MOJYJIH
Opranmn3annoHHO-y4eOHas paboTa 00ydJaromerocs 10
Conepxarensupiii | CamocTosiTensHas padora 5
MoJtyIib 1 MonysnbHas KOHTpoJbHas padoTta 15
Hroro 30
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Opranun3anoHHO-y4eOHast paboTa 00yJaromerocs B 15
CopaeprxarenbHbII
CamocrosiTenpHas paboTa 15
MOJYJIb 2
Hroro 30
IK3aMeH 40
OO0mmii utor 100

IHopsinok oneHMBaHKsI YUeOHBIX TOCTHKEHUA 00yUarOIIMXCS

OLeHKa 110 Onenka o 100- OrneHka o nATHOAITLHON IITKae
mkane ECTS | OannbHoil mikane | sk3amen, quddepeHrpoBaHHbINA 3a4€T 3a4er
A 90-100 5 (OTJIMYHO) 3a4TECHO
B 80-89 4 (xopor1o) 324TEHO
C 75-79 4 (xoporio) 3a4TECHO
D 70-74 3 (yIOBIETBOPUTENIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 324TEHO
FX 35-59 2 (HeyIOBJIETBOPUTENBHO) C HE 3a4TEHO
BO3MOYXHOCTBIO ITOBTOPHOW aTTECTAIINN
F 0-34 2 (HeyIOBJIETBOPUTENBHO) C HE 3a4TEHO
BO3MO>XHOCTBIO TTIOBTOPHOU C/IaYul TIPU
yCIIOBUU 00s513aTeIbHOr0 Habopa
JIOTIOJTHUTEIIHHBIX 0aJIOB

3. OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLUECCA JJIs JIUIL C
OI'PAHUYEHHBIMH BO3MOKHOCTSAMHU
310POBbS U UHBAJIM/10OB

B  xome  peanmuzanpM = JMCIUIUIMHBI ~ HMCIOJB3YIOTCS  CICAYIOIIUE
JOTIOJITHUTEIIBPHBIE METOJIbI  OOYYCHHUsS, TEKYIIEro KOHTPOJS YyCIEBAEMOCTH |
MIPOMEKYTOYHOHN aTTeCTaIllii 00YUYarOIIUXCS B 3aBUCUMOCTH OT X MHANBUYaTbHBIX
0COOEHHOCTEI:

1) nmst ClemnbIX U CIIa0OBHISIINX

— JeKuuu OoGOPMIISIOTCS B BHIE DJJCKTPOHHOIO JIOKYMEHTA, JOCTYITHOTO C
MTOMOIIIBIO KOMIIBIOTEPA CO CIIEIMATM3UPOBAHHBIM IIPOTPAMMHBIM 00CCTICUCHHEM;

— IS BBITIOJIHCHHS 3aJaHUs TIPH  HEOOXOIWMOCTH  TPEIOCTaBIISETCS
YBEIMYMBAIONIEE YCTPOHWCTBO; BO3MOXKHO TakKKe WCIOJIb30BAaHNE COOCTBEHHBIX
YBEITMYHUBAIONIUX YCTPOUCTB;

— TMCHMEHHBIE 3a7]aHusT O(POPMIISIOTCS YBEITMUCHHBIM MIPUPTOM.

2) s TIIyXHUX | CITa00CTBIIIAIIHX

— JIGKITUU O(POPMIISIOTCS B BUE DJIEKTPOHHOTO TOKYMEHTA;

— TMCHMCHHBIC 33JIaHMS BHITIOHSIIOTCS HAa KOMITBIOTEPE B MUCbMEHHOU (popMme;

— DK3aMEH MPOBOJUTCS B MUCHMEHHOM (opMe Ha KOMITBIOTEPE; BO3MOKHO
IpoBeJeHNUE B (POPME TECTUPOBAHUS. . .

3) [ U1 ¢ HApYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— JIeKIuu OGOPMIIIIOTCS B BHJIE DJEKTPOHHOTO JTOKYMEHTA, JOCTYITHOTO C
ITOMOIIIBI0 KOMITBIOTEPA CO CIECIUATN3HPOBAHHBIM MPOIrPAMMHBIM 00CCIICUECHHUEM;

— TIMCHMEHHBIE 3aJJaHUs BBITIOJHSIOTCS Ha KOMITBIOTEPE;
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— 9K3aMeH M 3a4€T MPOBOJATCA B YCTHOM (OpME WM BBINOJHSIOTCS B
NUChMEHHOU (hopMe Ha KOMITBIOTEDE.

[Ipy HEOOXOAMMOCTH TMPEAyCMATPUBACTCS YBEIMUYEHUE BPEMEHH IS
TIOJITOTOBKH OTBETA.

[Iporienypa mpoBeneHUsT TPOMEKYTOUHOH arTecTaluud JUIs OOydJaromIuXxcs
YCTaHABIMBAETCS C YUETOM MX WHAMBUAYAIBHBIX MCUXOPU3NICCKUX OCOOCHHOCTEH.
[TpomexyTOdHAs aTTeCTaIUs MOXKET IIPOBOUTHCS B HECKOIBKO ITAIIOB.

[IpoBenenue mpoueaypsl OLICHUBAHUS PE3YJIBTATOB OOYUYEHHS JIOMYCKaeTCs C
UCTIOJIb30BAaHUEM TUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHA.

ObecnieunBaercss JocTyn K UWHGOPMAlMOHHBIM U Oubinorpaduyeckum
pecypcam B cetu HMHTepHeT I Kaxmoro oOywaromerocss B - (opmax,
aIAITHPOBAHHBIX K OTPAaHUYCHUSAM UX 3JI0POBbS U BOCIIPUATHS HHPOPMAITUH:

1) st ciaenbIx U cnaboBUSAIINX:
— B IevyaTHOU (hopMe yBEIIMUESHHBIM MIPU(TOM;
— B (popMe 2JIEKTPOHHOI0 IOKYMEHTA;
2) mas TIIYXUX U CIa0OCIIbIIIAIIHX
— B 1IeyaTHOU popme;
— B (JopMe 3IEKTPOHHOTO IOKYMEHTA.
3) as 00YJArOIIUXCS C HAPYIIICHUSAMHU OMOPHO-ABUTaTeILHOTO ariapara:
— B 1IeyaTHOU popme;
— B (opMe PIEKTPOHHOTO IOKYMEHTA.

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHUIIJINHBI

VYueOHble 3aHsATHS TpoBousAtcs B 10-m yueOHOM kopmyce (T. [loHenk,
yi. Illopca, a. 46). [ns mpoBeaeHUs JEKIMOHHBIX W TPAKTHYECKUX 3aHATHH
UCIIOJIB3YETCSl  ayJUTOpUsi, OOOpYy/IOBaHHAs MEJIIOBOM WJIM MAapKEpHOW JOCKOM,
MYyJIBTUMEIUUHBIA TPOEKTOP M JKpaH, HOYTOYK, KOMIUIEKT yueOHOW mebenu s
oOy4aronuxcs, padodyee Mecto npemnoaanaresns. Boixon B UHTepHET MpOBOAHON MK
¢ ucrnosib3oBanueM Wi-Fi.

JIist caMoCcTOsITeNbHOM PabOThl MCHOJB3YIOTCS TEKCTOBBIE U AJIEKTPOHHBIE
pecypcbhl  Hayunoit OuOMMOTeKM yHMBEpCHMTETa MW JAPYTHX  BJICKTPOHHBIX
OubIMoTeUHbIX 0a3 JaHHBIX, MaTepUATILHO-TEXHUYECKas 0a3a yueOHoM TabopaTopuun
kadeapsl PU3NOIOTHN PACTCHUH.

[Ipy wu3ydeHUM JUCHUIUIUHBI TPUMEHSIOTCS DJIEKTPOHHOE OOydYeHHE U
JMCTAaHIIMOHHBIE 00pa30BaTENIbHbIE TEXHOIOTUH.

C wucnonb3oBaHUEM pPeECypcoB IUIATHOPMBI AUCTAHIMOHHOTO O0Opa30BaHUs
OCYIIECTBIISIETCS ~ TEKYIIMM  KOHTPOJIb 3HAHMM  OOydYalolUXCS Ha  OCHOBE
TECTUPOBAHUS U MPOBEPKU PE3YIHTATOB CAMOCTOSATEILHON paOOTHI.
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14. PEKOMEHIAYEMAS JIMTEPATYPA

OcHoBHas JuTeparypa

1. Konnue A. C. buoxumus u MOJeKyJsipHasi OMOJIOTHS ;[ cTIOBaph TEPMHUHOB ] /
A. C. Konnues, I'. A. CeBactpsiHOBa. - Mocksa : Jlpoda, 2008. — 359 c. — Tekcr:
HETOCPEACTBEHHBIN.

2. KonnueB A. C. Monekynsipaast 6uosiorus : Yuebd. sl CTy/IEHTOB BY30B 10
crnenragbHocT 032400 "buoaorus" / A. C. Konuues, I'. A. CeBacTbsIHOBA. - 2-€ U3]I.
- M. : Academia, 2005. - 396,[1] c. — TekcT: HemocpeICTBEHHBI.

3. ®pynze O.B. IIpaktukym no MomnekynspHoii 6uosnoruu / O.B. ®@pynze. —
Honenk: [IOHHY, 2022. — 96 c¢. — TekcT: 37€KTPOHHBIM.

JlonoiHUTE IbHAS JIUTEepaTypa

4. KonmueB, A. C. MonekynsipHas Ouonorus: Y4eOHUK IJisi BY30B IO
crnernanbHocTH 032400 "buomorus" / A. C. Konnues, I'. E. CeBacthaHOBa. — M..
Axanemust, 2003. — 400 c. — TekcT: HeNOCPEICTBEHHBIM.

5. OCHOBBI MOJIEKYJIAPHON OMOJIOTHM KIETKU: [y4ed. mocobue] / b. Anbbepre,
J. bpeii, K. Xonkun u ap.; nep. ¢ anuri. nox pea. C. M. I'naronesa, J[. B. Pedbpukosa.
— Mocksa: BUHOM. JlaGopatopust 3Hanuii, 2015. — 768 c. — TeKCT: 37MEKTPOHHBII.

6. HecraOmmpHOCTh TEHOMA W IUTEHETHYecKoe HacienoBanue dykapuot / T. HO.
Konotroga, A. 1O. Bonsuckuii, U. 1O. Kyuma u nip. - XapekoB: OKO, 2007. - 288 ¢. — Tekcr:
HEIMOCPEICTBEHHBI.

15. ”TH®OOPMALIMOHHBIE PECYPCbBI

1. IPR SMART : Becb kouTeHT DBC Ipr books : mmudpoBoii o6pazoBar. pecypc
/ O00 «Air Ilm Dp Memua». — [CapatoB : Al Ilu Op Menua, 2022]. — URL:
http://www.iprbookshop.ru (mara oopamenus: 01.01.2023). — Pexxum moctyma: as
aBTOpH3. Mojb3oBareneil. — TekcT. Ayano. N300paxxeHus : 3JIeKTPOHHBIE.

2. JIanp : anekTpoH.-6ubia. cuctema. — Cankr-IlerepOypr : Jlans, cop. 2011—
2021. — URL: https://e.lanbook.com/ (mata oOpamenus: 01.01.2023). — Tekcr :
AIEKTPOHHBIN. — PeXUM noCTyma: 11 aBTOPU3UP. MOJIb30BATEIEH.

3. COb : KoHcopuuym ceTeBBIX 3JEKTPOH. 0-K / DIeKTpoH.-OuOia. cucTema
«Jlanp» mpu mopmepxke AreHtrcTBa crtparer. mHunMatuB. — Caskt-lleTepOypr :
Jlanb, cop. 2011-2021. — URL: https://seb.e.lanbook.com/ (mara oOpareHwus:
01.01.2023). — PeskuM jmocTyma : Jjsl TOJb30BaTEICH OpraHu3alluii — y4aCTHHKOB,
noanucyukoB ObC «Jlanby.

4. Book on lime : pucranm. oOpazoBanue / wu3g-Bo KIAY MIY
um. M. B. JlomonocoBa. — Mocksa : KJIVY, cop. 2017. — URL.: https://bookonlime.ru
(mata oOpamenus: 01.01.2023) — Tekcr . W3o0paxkenue. YctHas pedb
AJIEKTPOHHBIE.

5. Hayunas snextpoHHas 6ubnuoreka elibrary.ru : nuapopm.-aHanut. moprai /
OOO Hayunas snektpoHHas Oubnunoreka. — MockBa : OOO Hayu. snektpoH. 0-ka,
cop. 2000-2022. — URL.: https://elibrary.ru (mata oOpamenus: 01.01.2023). — Pexxum
JIOCTyMA: ISl 3aPETUCTPUP. TTOJIb30BATENIEN. — TEKCT : QJIEKTPOHHBIM.

6. Cyberleninka : nayd. snekTtpoH. 0-ka «KubepJlenunka» / [E. Kucnsk,
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N. Cemsukun, M. Ceprees ; OOO «Uteoc»]. — Mocksa : KubepJlennnka, 2012. —
URL.: http://cyberleninka.ru (gara ooparenus: 01.01.2023). — TeKCT : 3JC€KTPOHHBIH.
7. YHuBepcutTeTcKas OUOIMOTEeKa OHJIANH : AIeKTpOoH. 0ubi. cucrema. — OO0

«dupext-Memua», 2006. — URL: https://biblioclub.ru/ (mata oOpamenus:
01.01.2023) — Pexum pgocTyma: IjIsi aBTOPHM3HUp. MOJb3oBaTeieid. — TekcT
AJICKTPOHHBIM.

8. DIeKTpOHHBIH KaTaJior Hayunoit OMOIMOTEeKH JloHerkoro
rocynapctBeHHoro yHuBepcutera. — Jlomenk : Hb Jlonl'Y, 1999- . — URL:
http://catalog.donnu.education (mara oOpamenus: 01.01.2023). — Tekcr
AIEKTPOHHBIN.

9. YyeOnuku, HaydHble MOHOTpaduu, 0030pbl, 1a00paTOPHBIE MPAKTUKYMBI Ha
caiiTe MpaKTUYECKOM MOJEKyIsipHOW Ouonorun www.molbiol.ru, nHa caiite
www.nature.ru.

16. IPOTPAMMHOE OBECIHEYEHHUE

1. Windows 7 PRO (xopriopatusHas jgurieHsus Joul'Y Ne 46484614)

2. Microsoft Office (kopropatuBHas jauen3us Joul'yY Ne 46472919)

3. Microsoft Visual Studio (mumensus mporpammer Dream Spark asst Beicimx
y4eOHBIX 3aBEJCHU)

4. AutuBupyc Kacmepckoro, Adobe Acrobat Reader, XPDF (munensun GPL,
Apache, BSD s cBOOOIHOTO MPOTPaMMHOT0 00ECIICUCHHS ).

Pa3paboTuuk:
KaHJl. TEXH. HAyK O. B. ®pyn3se



