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OBPA3OBATE/IbHAS MPOTPAMMA

KneTtouHasa n monekynspHas 6uotrexHonorus

MpopomkutenbHocTL o6yuenus 4 roma

®Dopma obyueHus oyHast
Aunnnom 6axanaBp IO HampaseHnio «buonornsa»
fA3bik 06yueHus PYCCKMUI 1 YaCTUYHO aHITINNACKUNA S3bIK

Undbopmaumsa o npueme B 2025 rony

BromxeTHbIE [Tnatusble [TnaTtHele MecTa VHOCTpaHHBIM abUTypUEH-
MecTa mecTa LJIS1 UHOCTPaHLIEB TaM Ha IporpaMme FOCTYITHEL
Kak 6iomKeTHbIe (CTUIIEH-
oun [TpaBurensctea PP

IUIS1 UHOCTPaHHEBIX TPaXKAaH),
Tak W IJIaTHLIE MecTa

25 15 2

BctynutenbHblie ucnbitaHua B 2025 ropgy

Ina noctynnenus B 2025 rogy Heo6XonmnMo NpefiCTaBUThb
pesynbratsl EI'S no cnepgyiommm npepmeram:

Buonorua MaremaTuxa (1podunbHeI 9x3aMmeH) / Pycexumii a3bik
(ET3) KUMMS — 110 BHGOPY (ET'9)
MwuHMManBHEI (ET3) MmuHMManbHEIN 6ast
6asnn MwuHMManbHbI 621 60

70 70

[Tomnmo ET'S, abnuTypmeHTbI MOTYT MONMYYUTD [JOTIOTTHUTEIbHbIE
6asIIbl 32 COBOKYITHOCTD MHAUBUAYAIBHEIX JOCTUXKEHWMA.

Appec:
Mocxsa, yn. ITpodcorosnas, 1. 33, xopr. 4

Menemxep nporpammer: Bnacosa Vipuua AnexceeBHa
E-mail: biology@hse.ru

hse.ru/ba/cmb



Hexan paxynbrera
ToHeBuukuit Anekcanap lpuropbesuy,

4.6.H., npodeccop, uneH-koppecrnongeHT PAH

O nporpamme

[TpaxTuko-opuenTnpoBaHHas rnporpamma «Knerounas

" MOJIEKYIISIpHAasi GUOTEXHOIOrMsI» HallpaBJIeHa Ha ITOATOTOBKY
CIIEeLNaNnCTOB BhICIIE KBanudukaLmm B 061acTi COBpEMEHHO
6uonormnm n 6unorexHonmornn. I lporpamma gaet yHmaMeHTaNbHEE
3HaHMS 10 KJIETOYHOM 1 MOJIEKYTISIPHOW O61OIOrMn, MaTeMaTnKe,
6rnonHpopMaTnKe, XUMUN Y BUOTEXHOTIOTUN.

O6s13aTeIbHEIM 37IEMEHTOM 06pa30BaTENIbHOrO [IPOLIecCa SIBJISeTCs
Hay4Has OesiTeIbHOCTD. | [of] pyKOBOLACTBOM BEAYIINX aKaJeMNIeCKnUx
Y4YEHBIX CTYLEHTHI feslaloT IIepBhIe aru B HayKe, YTOOBl OCTaBUTh CBOM
3HAUYMMEIN CIIefl.

[Tporpamma noAxoAnT AJISI CTyAEHTOB, HalleJIEHHBIX Ha OyAyLIyio
Kapbepy Kak B Hay4HO-UCCIIeAOBaTENIbCKOM, Tak 1 B IIPUKIIaJHON
chepe 6uonornm n GUOTEXHOIOINN.

OcobeHHocTH NporpaMMbl

CunbHbIi NnpenopaBaTenbckuii cocTas

K npenogaBaHuio mpuBiekaoTcs y4eHble, paboTamolne B OCHOBHEIX
HaIlpaBJIEHUSIX COBPEMEHHOW MOJIEKYJISIPHOM M KIIETOYHOW O1OoIornmy,
OGMOTEXHOIIOrMY, a TaKXKe JIy4lIne YHUBEPCUTETCKIUE NIPEIofaBaTelun.
Y4yacTne B NTOATOTOBKE CTY[EHTOB IIPMHUMAIOT BeAYIINE YUEHbIe

"3 3apPYOEXXHBIX VHUBEPCUTETOB. JacTb KyPCOB YUTAETCS

Ha aHITINCKOM SI3BIKE.

MpakTUKO-OopMeHTUPOBaHHbIN NOAXOA K 06yUYeHHIo

Ha daxynbreTe ycnemso paboraet 6asosas kabeppa
MHcTuTyTa 6MOOPraHUYeCcKoi XMMIUNL UM. aKafeMUKOB

MM. lllemsixnua n FO.A. Osunuuunxkosa PAH (pykoBopnurens —
axagemuk PAH AT Tabu6os).

Ocoboe BHMMaHME B IIporpamMMe yOenseTcs IpruobpeTeHmnIo
MIPaKTUYECKMUX HaBLIKOB pabOTH B COBPEMEHHO TabopaTopun.
CTyOeHTH! I03HAKOMSTCS C OCHOBHEIMY METOHaMM PabOTEL



C KyJIbTypPaMm KJIIETOK, TabopaTOPHBIMN KUBOTHLIMY, MOJIEKYIISIPHO-
6MOTOTUYECKUMI METOAMY, TEXHOJIOTUSIMU T€HOMHOTO
PenaxTUPOBaHMs, METOAAMM U3YIEHNUST SKCIIPECCUN OETTKOB,

a TaKk)Xe CMOTYT BBIIIOJIHUTb COOCTBEHHOE Hay4HOE UCCIIefIOBaHMe.
IoCcTymHbBI ANCLIUIIINHEL, OXBAaTHIBAIOIINE BECh CIIEKTP COBPEMEHHBIX
6GMOTEXHOIIOT M, a TaKXKEe MMEETCsI BO3SMOXXHOCTb ITPOXOXKIOESHNS
MIPaKTUKN B OMOTEXHOIOTMYECKNX KOMITaHUSIX.

AxTuBHas Hay4HoO-UccepoBaTe/bcKas paboTa

CTymeHTH IPMHUMAIOT aKTUBHOE y4acTue B paboTe nabopaTopui,
cospaHHBIX Ha dakynbreTe: MexnyHaponHoii nabopatopun
MUKPOPUIUOTIOTUIECKMK crUCTeM, JlabopaTopun MOIEKYISpHO
dusnonornn n JlabopaTopun nccrnefoBaHmiA MOEKYIISIPHEIX
MeXaHM3MOB [IOJITOJIETHS, a TaKXKe B paboTe 1abopaTopuii APyTrux
Be[yLINX HayYHEIX OPraHuU3aLinii.

MHorune CTy[eHTH TyGINKYIOT CBOIO NIEPBYIO HayYHYIO paboTy
B BEAYIINX MEXIYHAPOOHEIX I OTEUECTBEHHEIX HayYHBIX XXypHasax
K OKOHYaHMIO OOyYeHMS.

UupueuayanbHas obpasoBaTesibHasi TPAaeKTOPUS U MEXAUCLUMIMHAPHbIN
nopxon

OcHOBHOW 0COBEHHOCTBIO O6YUEHUS IBNISIETCS TO, YTO Ha CTapIINX
Kypcax k obmmm rnpegmeTam fobasnseTcs pspm GUCLIMIUIUHE 10 BHIGODY,
6rarofapsi 4eMy CTYAEHT MOXXET CGOPMUPOBATE MHAUBUAYAIBHYIO
0bpa3oBaTeNbHYIO TPAEKTOPUIO, UCXOLS 13 COBCTBEHHLIX MHTEPECOB

n 6ynymmnx Leneit. MexgncLniInHapHeIil TOOXON K 0Oy YeHNIo
BKJIIOYAeT OCBOEHME He TONbKO GpyHAAMEHTAIbHEIX 610TOrMYeCcKmK
OUCLIUITUIVH, HO Y CMEXHBIX OUCLIUIUINH, BKITIOYas 6MOoMHPOPMATHKY,
61OMEnULINHY, KOMMEPLINAIN3ALIMIO HAYYHEIX NCCIIeNOBaHNMA.

ﬂ]’lﬂ MeHSA 00HOU U3 2/1a8HbIX 603MO)KHOCTT1€I], npeaocmasneHHbtx yHusepcume-
momMm, Aesiaiemcecsa mo, Hmo A CMOe2 yecmpoumbCA 8 J'lCl60meOPUFO ¢av<ynbmema
Y>Ke nocrie nepeoeo Kypcd u cmars ydacmeosamb 8 peasibHblX HAYy4YHO-
uccnedosamesnibCKux npoexkmax. Smo He monbko cnoco6cmsyem nyqiwemy
NOHUMQAQHUIO yqe6Hoeo mamepuana, HO U no3gosnsaem HaydumbsCAa aHAnu3uposamsos
npakmu4eckyto noyie3Hocmsos Kaxx0oe2o nony4eHHozo qbaKma.

YHusepcumem npedocmasnsiem 803MOXHOCMb MEXIYHAPOOHO20 Uccniedosamerb-
ckoeo e3aumodelicmaus, HAnpuMep 3a ciem compydHuyecmea ¢ nabopamopusimu
U Npo2paMMbl akadeMuyeckoli MObUIbHOCMU, YMO NO38OSem yHe y3Hamb
Opyaue nodxoodbl 8 cucmeme obpaszosaHuUsl U Memoouku uccnedosaHull.

Usan AHnTHneHKo,
8binyCcKHUK npogpamMmbl 2023 200a



KnioueBble yue6Hble gUCLUNUHDI

[Tporpamma paspaboTaHa C y4eTOM COBPEMEHHEIX 3HAaHWUM B 0bIacTun
61oornmn n 6UOTEXHONOINNY, BOCTPEHOBaHHLIX KOMIIETEHLINM,

a Tak)Xe Ha OCHOBaHMW HayYHO-TIE[arornyeckoro OIbITa BEOYInNK
npernopaBaresnei 6uonornn, xummmn n marematuku HNY BIIIS

" CIIELINAJINCTOB, 3aHUMAIOLINKXCS aKTUBHOW HaYYHOM AeITeIbHOCTBIO
B nHCcTUTyTax PAH.

Bbasosas uacTb

BasoBast wacTs mporpamMMel COCTOUT 13 Tpex 6mokos. [Tomnmo
IIMPOKOTO CIIEKTPa OUONIOrnIecKmnx OUCLIUIIINH, BKITIOYEHa
dyHmamMeHTanbHast TIOATOTOBKA IO CTATUCTUIECKOMY aHaInay,
6rnonHpopMaTUKE U OCHOBAM MIporpaMMmupoBaHms Ha Python.
OcHOBHBIE [UCLUIUINHEI BKJIIOYAIOT:

Brox «Mamemamuueckue Hayku u gusuka»

+  MaremaTnyecknit aHanmms ¢ ocHoBaMu AudPepeHLInaNbHbIX YPaBHEHN
+ JInnuetinas anrebpa

- Teopwus BeposaTHOCTE 1 MaTeMaTUiecKas CTaTUCTUKaA

+ Amnanmus gaHHBIX ¢ Ucronb3oBaHmeM Python

+ Buomndopmaruxa

+ ®usuka

Brnok «Xumusn»

+ O6was n HeopraHndeckas XUMns
+ OpraHunyeckass XUMNs

+ buoxumnsa

- Meropns! nccnenoBaHmnst 6GUONOrNMYECKUX MaKPOMOTIEKYIT

Brnok «Buonoausay

- Buopasuoobpasue (Brouatomee 60TaHNKY, MUKOJIOIMIO, 300JIOTMIO
6eCITO3BOHOYHEIX 1 300JI0TMIO [IO3BOHOYHBIX )

- Imcromorns

+ dusmonorua 4enoBeka ¢ OCHOBaMin 61odusnkm
- MmmyHonorus

+ Muxkpobuomnorns

+ MonekynsapHas buonorus

- Tenetuxa

+ Krnerounas 6uonorns: ocHOBbI OMOITPOLIECCOB

- Bupyconorus

- BuosHepreTtuxa

+ Buorexnonorns



Buorexnonorus pacteHni
TenHas nxeHepus U GUONHKEHEPUS
CurHanbHbIe ITYTU B KJIETKaX

Prinox 6uotexHonorumi B Poccun

BapuaTtueHas yacTtb

Hexognpytommne PHK n snurenernxka

MaTtpnuHEle rIpoliecchs B 6uonornm

MonexynspHasi OHKOJIOT s

BuomnndopmaTnka [jist BHICOKOIIPOU3BOAUTENBLHOIO CEKBEHMPOBAHUS
Beenmenune B MmeguiinHckmne 61MoTEXHONIOIUN

[TponsBoncTBEeHHbIE IPOLIECCH B HUOTEXHOIOIMN

]._IpoeKTT/lpOBaHT/le, KOHTPOJIb M yIIPpaBJIEHUE BUOTEXHOIOTUYECKUMU
IIPOM3BOACTBAMN

CTapTal‘IbI B BUMOTEXHOJIOTUN U TIOUCK d)V.lHaHCT/lpOBaHT/.lH

TpyAoycTpoMcTBO BbINYCKHUKOB

O6pasoBarenbHas porpamma «Knetounas n MonexynspHast
OUOTEXHOIOrNSI» Pa3sBMUBAET y CTYAEHTOB HaBEIKM HAYYHO-
MUCCIIEIOBATENIbCKOrO U IIPaKTUYECKOro IIOLXOAa K PEIIeHNIO
IIMPOKOro CIIEKTpa NMpobieM COBPeMeHHO buoornmn

7 BUOTEXHOIOT M.

BrimyckHMKM IporpamMMel 6YAYyT ob1afaTh KOMIUIEKCHBIMUY 3HAHUSIMUI
" KOMITETEHIIUSIMI B OBJIACTM HAYK O XWU3HMU, CMOTYT IIPOJOIKUTD
obyueHne n paboTars B:

BeOymmnx pOCCVJ.f/].CKMX n 3&py6e)KHbIX Hay4YHO-MCCJIeOBATEJIbCKUX
MHCTUTYTaxX " YHUBEPCUTETAX,

B maboparopusix n R&ED-oTpenax HayYHEIX ¥ MEAULIMHCKUX
OpraHu3aLinil 1 LIeHTPOB, 0OPa30BaTENIbHEIX OPraHm3alui
BEICIIETO OOpa3oBaHMsI;

COBpPEMEHHBIX BUOTEXHOJIOrNYECKUX KOMITaHULAX,

B HayYHBIX KJIaCTEpaxX OMOTEXHOIOIMYECKUX,
arpobrMoTEXHONIOINYECKUX 1 GapMaLIeBTUIECKNK KOMITAaHNT,
HalleJIeHHBIX Ha BHEJJPEHUE r'eHeTNIeCKUX TeXHOJIOT UM

B IIPaKTUKY;

KOMMeEpPUYEeCKUX CTPYKTYPax, HalleJIEHHBIX Ha BHePEeHue
ONOTEXHOIOINYECKUX Hay4YHBIX pa3pa60T01< B ITPOMU3BOLACTBO,

B OMOTEXHOJIOIMYECKUX Y TEXHOJIOTMYECKMX CTapTallax,

rae TpebyloTcs 3HaHMS B 001acT OMOTEXHOJIOT MM U OMOMHXXEHEPUN,
HaBBIKW pelLleHMns IPUKIIagHBIX 3afad U pa3paboTKn HayKOEMKUX
TEXHOJIOT M U IIPOAYKTOB, OIIBIT IIPOEKTHOW PaboTHI.



6 npeuMyLecTB 06yuyeHUs
B 6akanaBpmate Bbicwen wkonsbl
3KOHOMMUKM

AHrnNMACKMiA: roOBOPUM, YNTAEM U NULLEM cBOGOAHO

Vsy4eHne s3pIka Ha YPOBHE, KOTOPBIN HACT [IOIHYIO CBObOAY
obmeHns B akafleMUIECKON Cpefie 1 BO3MOXHOCTD IOy YEHUsI
MEXAYHapOJHOro cepTudukara.

MaiiHopbl — Kypcbl Ha BbIGOp M3 APYrUX cneLManusaumi

HOHOHHMTGHBH&H O6pa3OBaTeJ'II:HaH TPaeKTOopns CBEPX IMOATOTOBKN
I10 OCHOBHOMY o6pasoBaTeanomy HaIllpaBJIEHUIO. BosmoxxHOCTD
TIONTYYNTb BTOPYIO CII€LMaJIbHOCTD NIV PACIINPUTD O6]’.T.IMT71 Kpyrosop.

Data Culture: cratb akcnepTom no pa6ote ¢ paHHbIMU

Bo3MOXHOCTE BHIMTI Ha IPOPECCUOHANIBHEIN WK [AaXke SKCIIePTHEIN
YPOBEHB B UCIIOIb30BaHUN METOMOB 1 MHCTPYMEHTOB B obnactu Data
Science, NMoO3BONAOMNX PelIaTh 3a/4a4i Ha CThIKE ITPeAMETHLIX
obrnacTe 1 IepefoBbIX KOMITBIOTEPHEIX TEXHOJIOIMA.

npoeK'rHaﬂ pa60'ra: npuMMeHsieM 3HaHUS Ha NpaKTUuke

Bonbioi 06beM BHEayOUTOPHOW OesTENbHOCTH, [IPpefyCcMaTpuUBaloIei
BKJTIOYEHME CTYLEHTa B [IPAKTUYECKYIO paboTy KaK B YHUBEPCUTETE,
Tak | 3a ero rnpefenamn. Xopolnii IaHC YCTaHOBUTb KOHTAKT

c byaymmm paboTofmaTenem.

CrypneHueckas XM3Hb: 3TO Haf0 nNonpo6oBaTb

Bonee 100 cTymeHueckmx opraHmsalinii, THICSIYM MEPOIIPUSITUA

n cBOe camoyrpasnenmne. OnmncaTb CTYAEHYECKYIO XXU3Hb [IPaKTUIeCKn
HEBO3MOXHO: CITMUIIKOM AUHAMUYHAs, pasHoobpasHasi 1 /sl KaXXOoro
cBos. EnuHcTBEHHEIN criocob ee Mo3HaTh — CTaTh €e 4acThio.

Me>xxayHapoaHbie napTHEpPbI MU BO3MOXXHOCTb YYMTbCS 32 py6exkom

BosmoxxHOCTE IPONTN YacTb 06y4YeHMs B 3aPyOEKHOM YHUBEPCUTETE,
IIPUHSATb yYacTUe B CeMUHAapaX, IeTHUX WX 3UMHMUX LIKONAX,
KOTOpEIE ITPOBOZIST ITaPTHEPCKNE YHUBEPCUTETEL B CTpaHax EBpork,
Asun n Amepuxn.



CaiiT nporpaMMbI

hse.ru/ba/cmb

MpuemHas komuceus

Mockaa, yn. Mscuunxag, g. 20, aya. 111, Ten.: +7 (495) 771 32 42
cT. M. «Jlybaukay», «Kuraii-ropon», E-mail: abitur@hse.ru
«Unctele npynsi», «TypreHesckasa»



