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OBPA3OBATEJ/IbHASA MPOTPAMMA

KnetouHas un MOJ1eKynsApHas 6uoTexHonorus

MpoaomxkuTenbHoCTL 06yUeHUs 4 ropa

®Dopma obyueHus ouHas
Awunnom 6akanaBp ITo HalpasneHuio «buonornsa»
f3bik 06yueHus PYCCKMI M YaCTUYHO aHIJINICKN

Undopmauus o npueme B 2024 rogy

BromxeTHeIe [TnarHeie [TnarHeie MecTa [ocynapcTBeHHBIE CTUIIEHANUN
MecTa mecTa nnst uHocTpaHLeB  [IpaBurenscrea PP
11 MHOCTPaHIIeB

25 10 2 8

BctynutenbHbie ucnbitanusa B 2024 ropgy

IOna nocrynnenuns B 2024 rogy Heob6XOAMMO IIPELCTAaBUTh
pesynsratel ET'O no cnepyommnm npegmeram:

Buonorusa Maremaruxa (npodmibHelii ox3amer) /  Pyecexnit a3pik
(ET'3) XuMU — 110 BEIGOPY (ET2)
MunuManeHe (ETD) MununmaneHEe 6ann
6asn MuHuManbHbI 6an 60

70 70

[Tomnmo EI'S, abnUTypreHTEl MOTYT MOIY4YUTD JOIIOTHUTEIbHbIE
6asUIbl 32 COBOKYITHOCTb MHAUBUAYAIBHEIX JOCTWKEHNT.

Appec:
Mockga, yn. ITpodcorosuas, 4. 33, kopr. 4

Menemxep nporpammer: [TonnoBa AxHa AnexcaHgpOBHA
E-mail: biology@hse.ru

hse.ru/ba/cmb



Hexau dakynbreTa
ToHesuukuit Anekcanap lpuropbesuy,
0.6.H., npodeccop, uneH-koppecnoHaeHT PAH

O nporpamme

[TpaxTuko-opueHTMpoBaHHas rporpamma «Knerounas

" MOJIEKYJISIpHasi OMOTEXHOJIOTUsI» HaIlpaBjIeHa Ha ITOATOTOBKY
CIeLNaInCTOB BEICIIEN KBanuduKaum B 06/1acT COBpEMEHHOM
6uomnornm n 6buorexHonorun. [Iporpamma gaet yHAaMeHTaNbHEE
3HAHMS T10 KJIETOYHOM 1 MOJIEKYJIIPHOW OGMOIOrUN, MaTeMaTukKe,
6rnonHGOpPMaTMUKE, KUMUN 1 BUOTEXHOJIOTUN.

Obs3aTenbHEIM 9JIEMEHTOM 06pa30BaTENILHOTO IIpoLiecca sIBNISIeTCs
Hayd4Hasl fesiTeIbHOCTD. | lofl pyKOBOLCTBOM BeAyIINX aKaJdeMUIeCKUX
YYEeHBIX CTy[EHTHl y>Ke B Hadasle 0by4eHns AealoT IIepBHIe aru

B HayKe, YTOOLI OCTaBUTb CBOW 3HAYWMEIN CIIEf,

[Tporpamma ogxoawnT A CTYAEHTOB, HalleJIEHHLIX Ha OyAyIyio
Kapbepy KakK B Hay4YHO-MCCJIeOBaTEIbCKOM, TaK 1 B IIPUKIIaJHON
cdepe 6uonornn n GUOTEXHOIOTUN.

Oco6eHHOCTH NporpaMMmbl

CunbHbIN npenopaBaTenibCKuii cocTaB

K NpernofaBaHNIO IIPUBJIEKAIOTCA YYEHbBIE, pa60Taromme B OCHOBHEIX
HallpaBJIEHUSAX COBpeMGHHOT?l MOHeKyHHpHOﬁ 1 KJIETOYHOM 6T/10H01"T/1T/1,
6VIOTeXHOHOI‘TAM, a TakKe nIydiine YyHUBEePCUTETCKNE ITperiogaBaTesin.
VYuacTtue B TIOATrOTOBKE CTYAEHTOB ITPUHMMAIOT BeAylIllne y4eHbIe

nus 3apy6e>{<1-n:1x YHUBEPCUTETOB. YacTts KYPCOB UNTaeTCA

Ha aHIVINACKOM SI3LIKE.

MpakTUKo-opueHTUPOBaHHBIK NOAXOA K 06yUeHUIo

Ha daxyneTeTe ycniemso paboraet 6asoBas kabenpa
MHcTuTyTa 61OOPraHMYeCcKol XMMNM M. aKaZleMUKOB

M.M. llemsxmnua n FO.A. Opunununkosa PAH (pyxoBopurens —
axagemux PAH AT Ta6u6os).

Ocoboe BHMMaHME B IIPOrpaMMe YOENSeTCs IPUOOPETEHMIO
TPakTNYECKNX HaBLIKOB PabOTH B COBPEMEHHON TabopaTopumn.
CTyHeHTEl TTO3HAKOMSTCSI C OCHOBHBIMU METOIaMM PabOTE



C KyJIBTypaMn KJIeTOK, J'Ia60paTOprIMT/l JKMBOTHBIMW, MOJIEKYJIAPHO-
BuomornYeckmumMmn MeToOgaMu, TEXHOJIOTUAMU 'eHOMHOTI'O
penakTnpoBaHNUAg, ME€TOAaMN N3YyUYEHUS SKCIIPeCCumn 6eHKOB,

a TakoKe CMOTI'yT BBITIOJIHUTDH cobcTBeHHOe Hay4YHOe€ 1CCiiefoBaHme.
,HOCTYI'IHI:I OVUCLWUIIIINHBL, OXBaThIBAIOIINE BECh CIIEKTP COBPEMEHHBIX
6T/.lOTeXHOJ'IOl"T/H7J., a TakKoKe mMmeeTCsa BO3SMOXHOCTD ITPOXOXXOEeHNA
MIPakKTUKN B BNOTEXHOIOTNYECKUX KOMITaHUIX.

AxTuBHas Hay4yHO-UccnenoBaTenbcKas pabora

CTyHeHTE IPUHMMAIOT aKTUBHOE y4YacTue B pabore abopaTopui,
cosfaHHBIX Ha aKynbreTe: MexpyHaponHoii nabopaTopun
mmKpodusnonorndeckux cucreM, Jlaboparopmun MOneKyIsipHOn
¢msnonornun n JlabopaTopun nccrnefoBaHmii MOEKYIISIPHBIX
MEeXaHM3MOB [IOJITOJIETUS, & TaKXKe B paboTe mabopaTopuit Apyrux
Be[IYIINX HAyYHBIX OpraHu3aLinil.

MHorune cTyneHTH IIyOIMKYIOT CBOIO ITIEPBYIO HAy4YHYIO paboTy
B BeOYIINX MEXIOYHAPOAHBIX 1 OTEUYECTBEHHLIX HayYHBIX XypHalax
K OKOHYaHMIO 0by4YeHus.

UnpueupyanbHas obpasoBaTenbHas TPaeKTOpUS U MEXAUCLIMNIMHAPHBIN
nopxop,

OcCHOBHOW 0COBEHHOCTHIO 06yUEHMS SIBMISIETCS TO, YTO Ha CTAPIINX
Kypcax K obmmum rpegmeTtam fobasmnsgeTcs psp OUCLIMITINH 10 BEIOOPY,
6rarofaps Y4eMy CTYLEHT MOXeT chOpPMUPOBATh MHANBULYATIBHYIO
06pa3oBaTENbHYIO TPAEKTOPUIO, MCXOMS U3 COOCTBEHHBIX MHTEPECOB

" Oynymmx 1ene. MexxancLMIIMHapHLIT ITOAXON K 00y4eHMnIo
BKJIIOYAeT OCBOEHME He TONBKO GyHOaMEeHTaIbHEIX 61OTIOrNIeCKnx
OUCLINIIIAH, HO Y CMEXHBIX OUCLIUIUINH, BKIIOYasa 6MonHPOpMaTuKy,
6MOMENNLIMHY, KOMMEPLINAIN3ALINIO HAYYHBIX MCCIIeOBaHMUN.

Lna meHs odHoll us enasHeix 803MOKHOCMEL, NPedoCMAaseHHbIX yHUsepcume-
MOM, Si8NIAeMCs Mo, YUMo A CMO2 yecmpoumaucs 8 nabopamoputo ¢akynbmema
y’>Ke nocrne nepsoezo Kypca U CMaJsl y4acmeosams 8 peasbHbiX HAy1YHO-
uccnedosamensCcKux npoekmax. Omo He mosnbko cnocobcmeyem syquemy
NOHUMAHUIO y4ebHO20 Mamepuasnd, HO U N0380NSiem HAy4UmbCsa AHAIU3UPO8AMb
npakmu4eckyio none3Hocmy Kakdoezo NnoylyueHHozo ¢akma.

YHusepcumem npedocmassnisiem 803MOXHOCMb MEXOYHapPOOHO20 uccnedosamerib-
cKo20 83aumodelicmaus, HanpuMep 3a cuem compyoHuiecmesa ¢ 1abopamopusimu
U npoepaMmbl akadeMuyeckoll MObUIbHOCMU, YMO NO38oSem Jyde y3Hamb
Opyaue nooxodel 8 cucmeme 06pasoeaHUs U Memoduku ucciedosaHull.

Uesan AHTUNEHKO,
gblnyckHuk npoepammsl 2023 200a



Kniouesblie yqe6|-|b|e AUCLIUMNJIUHDI

[Tporpamma paspaboTaHa C yU€TOM COBPEMEHHBIX 3HAHUN B 0OIacTn
6uronornn n GUOTEXHONOIMN, BOCTPEOOBaHHBIX KOMIIETEHLIU,

a Tak)xe Ha OCHOBaHMM HayYHO-IIEarornieckoro OIbITa BEOYIINK
npernofasarenei 6uonornn, xumun 1 Mmaremarnku HNY BIIID

" CIIELIaINCTOB, 3aHMMAIOMNXCS aKTUBHOWN HayYHOM AEATEIbHOCTBIO
B nHCcTUTyTax PAH.

basoBas uacTb

BasoBas wacTb mporpamMMmel COCTOUT 13 Tpex 6rokos. [Tomumo
IIMPOKOrO CIIEKTPa GUONIOrniecKnx AUCLIUIIINH, BKIIIOYeHa
dyHOaMeHTaIbHas [IOATOTOBKA [0 CTATUCTUIECKOMY aHaNusy,
6uonndopMaTmKe 1 OCHOBAM IIporpaMMupoBanms Ha Python.

Brnox «Mamemamuueckue HayKu u ¢puauxka»

- Maremarnuecknii aHamm3s ¢ OCHOBaMU ANPPEepPEHLINANbHBIX YPaBHEHNN
+ JIunevinas anrebpa

- Teopus BeposiTHOCTEN 1 MaTeMaTHUdeCKas CTaTUCTUKA

- Amnanuns gaHHBIX ¢ Ucnons3osanuem Python

- Buomndopmarmka

+ Pusuka

Brniok «Xumusa»

- O6maa n HeopraHmyeckass XUMNUs
- Oprannyeckas XumMuns

+ Buoxumusa

* MeTO,E[bI nUcCciiegoBaHUSA BUONIOTNYECKUX MaKpPOMOJIEKYTI

Bnok «Buonoesusa»

+ CrTpyKTypHas un SBONIOLIMOHHAs G0TaHMUKa

+ 3oonorus 6eCro3BOHOYHEBIX

+ 3o050rns Mo3BOHOYHBIX

+ Imcronorus

+  dusunornorus yenoBeKa ¢ OCHoBaMm 6nodmsnkn
- VimmyHonorus

- Muxpobuonorus

- Monexynsipuas 6buonorms

+ Tenerunxa

- Krnertounasa 6monoruns: oCHOBBI H1OIIPOLIECCOB
- Bupyconorusa

- BuosHepretuka



Buorexnonorusa
TeHHas nHxXeHepUs n GMONHKEHEPUS
CurHanbHbIE ITyTU B KJIIETKaX

Primox 6uoTexHonornii B Poccun

Bapua‘ruauaﬂ 4yacTb

Hexopnpytommne PHK n snurenetuxa

Martpnuszie niporieccs! B 6nonorun

MornexynsapHas OHKOIOIns

Buonndopmarmka myist BEICOKOIIPOUSBOLNUTENIBHOIO CEKBEHUPOBAHUS
BBegeHne B MeguLMHCKME BUOTEXHOIOTIUN

[TponsBopcTBEHHEBIE NTPOLIECCH B OMOTEXHOIOT UM

[TpoexTnpoBaHme, KOHTPOIL U YIIPaBIEHNE ONOTEXHOIOTUYECKUMN
IIPOM3BOACTBAMM

Craprans! B 6GUOTEXHONIOrMI M ITOUCK GUHAHCUPOBAHUA

TpyRoycTpoMcTBO BbINMyCKHUKOB

ObpasoBarenbHas nporpamma «Kiertounas n MonexynspHas
6UOTEXHONOIUSI» Pa3sBUBAET y CTY[AEHTOB HaBBIKM HAYYHO-
MCCIIENOBATENIbCKOTO U MPaKTUYECKOro IIOAXOAa K PEIIEHNIO
IIUPOKOTO CIIEKTPa ITPobJIeM COBPEMEHHOW buonmornm

" BUOTEXHOIOrMN.

BrimyckHmkm mporpammel 6yAyT obnafaTh KOMITJIEKCHBIMY 3HaHUSIMU
" KOMIIETEHLIUSMM B OBJIaCTM HayK O XU3HM, CMOTYT [IPOFOIDKUTD
obyueHne n paboTats B:

BEAYILINX POCCUICKNUX U 3aPyOEXKHEIX HAyIHO-UCCIIE[OBATENIbCKIK
MHCTUTYTaX U YHUBEPCUTETAX;

B nnaboparopusix n R&ED-oTaenax HayYHEIX M MEOULIMHCKUX
opraHm3alni 1 LIeHTPOB, 06pasoBaTENbHEIX OpraHM3aLni
BBHICIIErO O6pa3oBaHMs;

COBpPEeMEHHBIX ONOTEXHONMOINYECKUX KOMITaHUAX,

B Hay4HEIX KJIaCTepax OMOTEeXHOIOIMYECKUX,
arpobMOTEXHONMOrNYECKUX 1 GapMalleBTUYECKUK KOMITaHU,
HalleJIeHHBIX Ha BHEOPEHMNEe reHEeTUYECKNX TEXHOIOr M

B ITPaKTUKY;

KOMMEpPYECKMX CTPYKTypax, HalleJIeHHBIX Ha BHeAPEeHne
B6UOTEXHONOIMYECKMUX HayYHEBIX PaspaboTOK B IPOU3BOMICTBO;

B GMOTEXHOJIOTMYECKUX W TEXHOJIOTMYECKUX CTapTaIlax,

r7ie TpebyloTcs 3HaHUS B 061acTy OGUOTEXHONIOrMN 1 BUOUH)KEHepNUH,
HaBBIKW PeIleHns IPUKIIafHBIX 3a/ad 1 pa3paboTKM HayKOEMKUX
TEXHOJIOI' ML Y ITPOFYKTOB, OIIBIT IIPOEKTHOW PaboTHI.



6 npeuMyLLecTB 0byyeHus
B 6akanaBpuaTe Bbicwen wkonsl
3KOHOMMKM

AHrnuMicKkmit: roBopuM, YNTaeM U NULIEM CBOGOAHO

MsyueHnne s3bika Ha YPOBHE, KOTOPBHIN AacT IIOJIHYIO CBO6oLy
obmeHns B aKaJJleMMUUECKO Cpefie 1 BO3MOXHOCTD IIOTyYeHMUs
MEXIyHAPOOHOro cepTudmKaTta.

MaitHopbl — Kypcbl Ha BbIGOp M3 ApYrux creumuanmsaumm

HoronHunrensHas obpasoBarenbHas TPAEKTOPUS CBEPX IIOATOTOBKN
IO OCHOBHOMY 0b6pa3soBaTeIbHOMY HallpaBJIeHMIO. Bo3MOXXHOCTB
IOy YUThb BTOPYIO CIIELINAIBHOCTh MW PACIINPUTh OBINi KPyro3op.

Data Culture: cratb akcneptom no pa6ote ¢ AaHHbIMU

Bo3Mo)XXHOCTB BEIITU Ha MPOPECCUOHABHBIN MY faXke SKCIIePTHEIN
YPOBEHb B UCIIOIb30BAaHUM METOMIOB " MHCTPYMEHTOB B obacti Data
Science, Mo3BoNMOMMK pellaTh 3afjaui Ha CThHIKE ITPEJIMETHBIX
obrnacTen 1 IepefoBBIX KOMITLIOTEPHBIX TEXHOJIOTUIA.

MpoekTHas pa6oTa: NnpuMeHsieM 3HaHMS Ha NPaKTUKe

Bonbimon o6bem BHeayAUTOPHOM OeSTENbHOCTH, IIpefyCMaTpUBaloleil
BKJIIOYEHME CTyAEHTa B IIPaKTUYECKYIO paboTy Kak B YHUBEPCUTETE,
TakK 1 3a ero npepenamn. Xopoumnii MaHC YCTaHOBUTb KOHTAKT

¢ 6yaymmm paboropmarenem.

CTYAeH"IeCKaSI JXU3Hb: 3TO HaQo ﬂOﬂPOGOBaTb

Bonee 100 cTyneHYeckunx opraHmusalinii, THICSIYU MEPOIIPUSTU

1 cBoe camoyrmnpabnenune. Onmucarb CTYOEeHYECKYIO XXMU3Hb ITPaKTUYECKN
HEBO3MOXHO: CIIMIIKOM AUHAMUYHAas, pasHoobpasHas 1 s KaXIOoro
cBosi. EmIMHCTBEHHEIN cIIocob ee MO3HATh — CTaTh €€ YaCThIo.

MexpyHapoaHbie napTHepbl U BO3SMOXXHOCTb Y4UTbCS 3a py6exkom

Bo3MoxxHOCTE IPONTN YacTb OOy4YEeHMs B 3aPyOEKHOM YHUBEPCUTETE,
TIPUHSATD YYaCTUe B CEMMHAapax, JIETHUX WIN 3UMHUX LIKOJIAX,
KOTOpPBIE IIPOBOAST IaPTHEPCKMUE YHUBEPCUTETH B CTpaHax EBpOIH,
Asun n Amepuxn.



CaiiT nporpaMmbl

hse.ru/ba/cmb

aneMHaSI KoMUuccusa

Mockaa, yn. Macunukas, a. 20, ayg. 111, Ten.: +7 (495) 771 32 42
ct. M. «JlyBsirkay, «Kurtaii-ropony, E-mail: abitur@hse.ru
«UncTtele npynei», «TypreHeBckas»



