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AHHOTANMA

Kypc nampaBnen Ha ¢opMupoBaHHE y CTYACHTOB 0a30BBIX HABBIKOB MO ONTHUMH3AIMU M ABTOMAaTHU3ALUH
paboThl Ha KOMITBIOTEPAX, BKIIOYAIOUIMX B ce0sl ynaleHHYI0 paboTy Ha CyHEepKOMIIBIOTEpPax, BO3MOXXHOCTb
yOaJIeHHOH O0pa0OTKM TONyYeHHBIX PE3YJIbTaTOB M HMX BH3YaJIM3aLHUIO, a TaKKe BO3MOXXHOCTH YZOOHOTO
MPEe/ICTaBICHUS 3TUX JaHHBIX 3a MpeJeslaMy CBOEH paboueit cperpl.

ITocne ycnemHoro npoxoxaeHus Kypca CTyAeHTbl CMOTYT:

*  DddexkTuBHO HUCTOIK30BATH CETEBOM MPOTOKOI Ssh, a Takke ¢ ero moMoIslo 00pabareBaTh yaaleHHbIE
IaHHBIE B cpezae python.

» BecTn Bech XKypHall CBOMX JaHHBIX CpeACTBaMHU git.

*  PaGorarp B cucteme ouepeneil Slurm ¥ yMeTs MakCUMH3MPOBaTh 3(G(EKTUBHOCTH HCIOIB30BAHUS
CYIEPKOMITBIOTEpa PU HEOOXOIUMOCTH HPOBEICHUS [UINTEIbHBIX PACUETOB.

» PaGorars B mHTepakTHBHOW 000mouke Jupyter Lab, BeImomHSS pacueTsl Ha yAaleHHON MallliHE.

» Co3znaBarh KOMIJICKCHBIC BU3yaIH3allid QU3NIECKUX MPOIECCOB HA OCHOBE MOJICKYISPHO-TUHAMHYECKUX
MoOJIeJIeH ¢ UCIONIb30BaHNEM Ciieayromux nporpamm: VMD, OVITO, Pymol.

1. leau u 3apauu

eap AUCUMNIMHBI

dopmupoBaHue 0a30BBIX 3HAHUH 110 padoTe HA CYNEPKOMITBIOTEPAX AJIsl AATbHEHUILIETro UCIIOIb30BaHMUS
IpU peIleHUH 33/1a4d MaTeMaTH4ecKoro MOJIEIMPOBAaHMA M 00paOOTKM IaHHBIX; (opMHpOBaHHE
WHPOPMALIMOHHON KYJIBTYPbl M CIIOCOOHOCTH TNPUMEHSTH TEXHOJOTHMH CyNEPKOMIIBIOTEPHBIX
BBIYMCJICHUI Ha ITPAKTHKE.

3anauu QUCHUTNIHHBI
— @opmupoBanue y 00yvaromuxcst 0a30BbIX 3HAHMH MO yIaICHHON paboTe Ha CyNepKOMIIbIOTEpax;
— (hopMHUpOBaHKE HABBIKOB PAOOTHI C CHCTEMaMU OYepeied, IPUMEHSIEMBIX Ha CYIIEPKOMITBIOTEPax;

— (¢opMupoBaHHE YMEHMH W HaBBIKOB Ul aHAJINW3a W BU3YaJbHOTO IPEACTaBICHHS PE3YIbTAaTOB
pelIeHus 3a/1a4 MaTeMaTu4ecKoTro MOJCIMPOBAaHMs U 00paOOTKU JaHHBIX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 331a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VYK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CniocobeH npuMeHSTh HAMEYATD MyTH €€ PEIeHHS

(dyHIaMeHTalIbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEILHYI0 TEXHUKY M CEpBHMCHI ceTH MHTrepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATSIIEHOCTH




NPOTrpaMMHbIE CPEACTBA IIPU PELICHUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATb YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTUYECKUE METOABl W TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOM OE30IIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu
OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOoTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

MHTEJUJICKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI
u (WwiM) TexXHOJOrmYeckod wuHpopMauud B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKUE METO/bl UCCIEI0BAaHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMUTEPATYPHI, HAYYHBIX CTaTel
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodecCHOHATBHOM 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIBHOMN
Hay4YHO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHUA TIPOLIECCOB M SABIECHUN B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.8 Brnameer HaBbIKamMu pabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHUPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUYHBIX OOBEKTOB M CHCTEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWIIa TIOBEJCHUS U pabOTHI B
COBpPEMEHHOH Hay4HO 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBE/ICHUS HAYYHOTO SKCIIEPUMEHTA

[MK-2 CriocobeH aHanu3upoBaTh MOTyUYCHHBIE B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paOOThI
JAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOuCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeNIAIOIIME HU3yyaeMoe SBJIEHHME, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIMYHNHBI

[1K-3 CnocoGeH BbIOMpATh U IPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEIOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON IPeAMETHOM 00IacTH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[IK-3.2 3naer o6macTy W KPUTEPUHU NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

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

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HATh:
- [Ipunuune! pabots B bash;

- IIPUHIOUIIBI OPraHu3alun yAAJCHHOI'O JOCTYyIla K BBIYUCIUTCIBHBIM CUCTEMAM,; TCOPHIO NPHUHIIUIILI

pa6OTI>I CUCTCM YIIPABJICHUS BCPCUAMU;

- IPUHIIMIIBI PabOTHI ¢ CUCTEMaMH O4Yepesiei;
- c1toco0bl 00paboTKM MHPOPMALIUH CTAHAAPTHBIMU MAKETAMHU.




YMETb:
- MakcumanbHO YCKOPATh CKOPOCTH MOJTY4EHHs Pe3yJIbTaToB B PaMKaX CyIIECTBYIOIINE OTPaHHYCHUS
CHUCTEMBI OYEpECi;
- paboTaTh B OCHOBHBIX NakeTax python mo ananu3y u o0pabOTKe JaHHBIX;
- BU3yaJIM3UPOBATh pa3IniHbIe TpaduKu B HHTEPAKTUBHOM (hopmare;
- BU3yaJIM3UPOBATh MOJICKYIISIPHBIE CUCTEMBI C HCIIOIb30BAaHNE PA3INYHBIX TAKETOB.
BIIAJICTh!
- OgHMM WM HECKOJIBKMMH CHOCO0aMM aBTOMAaTH4YecKOW OOpabOTKM M BM3yaJHM3allUM JIaHHbBIX
MOJTYYEHHBIX B Pe3yJIbTaTe IKCIICPUMEHTOB MM TEOPETHUECKUX PACUCTOB.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUast
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 VYnanennas pabota B bash 12 24
2 Ncnonp3oBaHne CUCTEMBI ouepenei 6 12
3 Python anst paGoTsl ¢ TaHHBIMEI 6 12
CucrtemMbl BH3yaJHM3allMM JaHHBIX B
4 yamsat - A 14 28
Python
5 Cucremsbl yaneHHOW 00pabOTKU JaHHBIX 6 12
6 Vcnionp30BaHNE MAaKeTOB BU3YyalIN3alllH 16 39
MOJICKYJISIPHBIX CHCTEM
Hroro yacos 60 120
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 4 (Becennuii)
1. Ynanennas pabora B bash

Beenenue B bash. M3zyuenue crangapTHbix KoMaHd: awk, grep, find, tail, head, sed. Benenue B ssh,
scp, rsync. HactpauBaem kiroun, ucnonb3yem config daiin, mpobpaceiBaem mpokcu. [logHnmaem
cBoit ssh cepsep. Mcnonn3oBanue ssh B python (Paramiko), co3maem kmacc mo B3auMOJIEHCTBUIO C
oubnmorekoi padavan.

2. Vcnionb3oBaHKue CUCTEMBI ouepeneit

Beenenne B Slurm. [Mpunnun pabotbl. Hambonee wucronb3yeMble KOMaHIbI U HMX apryMEHTHI.
Komanna at mig bash.

3. Python nnst pabotsl ¢ JaHHBIMH
Brenenve B ocHOBHBIE UCTIONB3yeMble OuOMoTeku: pandas, numpy, Matplotlib, scipy.

4. Cucrembl BU3yajau3aluy AaHHBIX B Python



Brenenue B cpeny Jupyter notebook (Jupyter Lab). Hacrpoiika Busyanuzanuu. Mzydaem naker Plotly
JUIE MHTEPAKTUBHOW BU3yanmu3anuu TpadukoB u maker Nglview ans 3-x MepHO# BU3yalu3aluu
yacTul BHyTpH jupyter notebook (lab).

5. Cucremsl ynaneHHOW 00pabOTKH JaHHBIX

Busyanuzanus cucrembl B VMD. Beenenue B s3b1k tk, ucnonbs3syemslii uist aBromaruzarmu VMD.
Buzyanu3zanus cucremsl B ovito. M3yuenne komann B python.

6. lcnosnp30BaHNe NAKETOB BU3yaIU3alluy MOJIEKYJIIPHBIX CUCTEM

Busyanuzamus cucrtemsl B Pymol. Mi3yueHne oCHOBHBIX KOMaH]] M CO3JJaHUE CBOMX MHCTPYMEHTOB B
HEM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

KommnbroTepHblii Ki1ace ¢ JOCKOH, TPOSKTOPOM HIIH TEIEBU30POM, TTOIKIIOYCHHBIM K CETH.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa

1. IlporpammupoBanue Ha Python 3 : [Tonpo6noe pykoBoactso [Tekcr] = Programming in Python 3 :
[yueb. mocobue aist By30B] / M. Cammepdui; niep. ¢ anmi. A. Kucenesa .— CI16 : Cumson-ITnroc,
2015 .— 608 c.

JomnonHutenbsHas auTeparypa

1. Hands-on data structures and algorithms with Python, Write complex and powerful code using the
latest features of Python 3.7 /B. Agarwal, B. Baka. Birmingham ; Mumbai, Packt, 2018

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

. github.com/paramiko/paramiko 2. github.com
. bitbucket.com

. gitlab.com

. pandas.pydata.org

. matplotlib.org

. numpy.org

~N N LD W =

8. scipy.org

9. jupyter.org

10. plot.ly

11. nglviewer.org

12. gnuplot.info

13. ks.uiuc.edu/Research/vmd
14. ovito.org

15. pymol.org

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha 3ansTusx HCIIOJIB3YIOTCA MyHBTHMeHHﬁHLIe TEXHOJIOI'MH, BKIIKO4ad JEMOHCTPALHUIO HpGSCHTaHHﬁ.

B mporecce camMmocTosTeNnbHON pabOThl 00YYaIOIIUXCSl BO3MOXKHO UCTIOB30BaHUE JTFOOBIE CPEIIbI
POrpaMMHPOBAHHS.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_IyJ'lﬂ)

CTyIeHT, U3ydaroluii Kypc, TOJDKeH ¢ OIHOW CTOPOHBI, OBJIAJIETh OOIIMM MOHATHHHBIM annaparoM, a ¢
JPyroi CTOPOHBI, IOJKEH HAay4YUThCS NPUMEHATH TEOPETHUYECKUE 3HAHUS Ha TMPAKTHKE. YCIEIIHOE
OCBOCHHUE Kypca TpeOyeT HampsKEHHON caMOCTOSITeIbHOH paboThl cTylneHTa. B mporpamme kypca
MPHUBEICHO MUHHUMAJIbHO HE0OXoAuMoe BpeMs ajsi paboTel cTyaeHTa Hal Temoil. CaMocTosTenbHast
pabota BKIto4aeT B ceOs:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBhI,

— mpopaboTky ydeOHOro Mmarepuaia (yueOHOW M HAay4HOM JHMTEparype), MOATOTOBKY OTBETOB Ha
BOIIPOCHI, IPEIHA3HAYEHHBIX [UI CaMOCTOSTENbHOIO M3Y4EHHUs, JO0KA3aTeIbCTBO OTAEIbHBIX
YTBEp>KJICHUH, CBOWCTB;

— pelieHue 3a/1a4, IpeAaracMblX CTyIEHTaM Ha 3aHSATHIX

— MOATOTOBKY K UG PEpEeHINPOBAHHOMY 3a4ETYy.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTAlUM.

ITokazaTeneM BIIQAEHUS MaTepUaoOM CIYXKHUT YMEHHE pemars 3aaadu. ns GpopMHpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJbIie
3amad. [lpu pemennu 3a1a4y Kaxkaoe JeiicTBHE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHMUS.

B Hauane 3aHATHS, Kak TpaBuio, NpoBoauTcs kopoTkud (10-15 MuHYT) ompoc mo marepuany
MPOLICAIINX 3aHATHH B YCTHOM WM mucbMeHHOH (opme. OOBIYHO NPUICPKHUBAIOTCS ClEAyIOMIEH
CXEMbI: M3Y4YCHHE MaTephalla 1Mo KOHCIIEKTY B TOT ke JieHb (10-15 MuHyT), moBTOpeHHE Marepuasa
HakaHyHe cieaytomero 3ansaTus (10-15 muHyT), mpopaboTka ydueOHOro Marepuasia MO KOHCIIEKTaM,
yu4eOHOW ¥ HayyHOM JHUTepaType, IOATOTOBKAa OTBETOB HA BOIPOCHI, INPEIHA3HAYCHHBIX JUIS
CaMOCTOATENBbHOro n3ydeHus (1 yac Hememro), MOArOTOBKA K NPAKTUYECKOMY 3aHSITHIO, PEIICHUE 33134
(1 gac). BaxxHo 10OUTHCSI TOHUMAHHS U3y4aeMOTO MarepHala, a He MEXaHU4eCKOro ero 3allOMUHaHUSI.
[Ipu 3arpynHeHMH W3ydeHUS! OTACIBHBIX TEM, BOIPOCOB, CIEAYET OOpaIlaThCs 32 KOHCYNBTAMSIMU K
IpenojaBareNo, BeayleMmy JjabopatopHele 3aHATHS. OOs3aTesNbHBIM — TPeOOBaHHEM  SBISETCS
BBITIOJIHEHUE JOMAIIHUX PabOoT, KOTOPBIE CUCTEMATHUECKH CAAIOTCS Ha MPOBEPKY.

ITpoMe:KyTOYHBII KOHTPOJIb 3HAHUH NMPOBOAUTCS B BUAE KOHTPOJBHBIX PalbOT, HA KOTOPBIX CTYACHTY
npeularaeTcsi PelInTh HECKOJIBKO 3alad, a Takke CTYICHTY B XOlI€ OCBOCHHs Kypca HeoOXOoIuMOo
BBINIOJIHUTH JIBE JOMAIIHUE HHINBUIyaJIbHbIE Pa0OTHI C NX MOCIEAYIOIIEH 3alUTON.
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OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)
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PaspaGorunkm:

N.J. ®enopos
B.B. Creraiinos, n-p ¢hu3.-mMart. HayK, JOIEHT, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

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

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKJIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIEHHMs  HAydHbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

MHTEJUICKTYaJbHOTO aHaln3a HH(OPMALMH IPH PEUICHUU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIACTIX

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOI'PaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJIEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

[IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Croocoben omeHuBath TpedyeMbie Ppecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA




[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U

[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B
aHaJiM3a HayYHBIX JaHHBIX

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeJIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METO/IOB, HCHOJIb3yeMbIX Ha OBM, BBYHCIUTEIHHON
I1K-3 CnocobeH BbIOUpATh U IPUMEHSTh CIO)KHOCTH  HCIONb3yeMbIX  allOPUTMOB U 00beMa
noaxozsiiee 000pyI0BaHKUE, HHCTPYMEHTBI M |TPEOYEMBIX BEIMHUCIMTEIBHBIX PECYPCOB

METO/IbI UCCIIENOBAHMMN IS petenus 3ana4 B |[1IK-3.2 3maer o0nacth M KPUTEPUH [PUMEHUMOCTH
M30paHHOM MPEAMETHOM 061acT HCIIONB3yeMbIX ~ TEOPETUYECKMX [OIXOMOB M  yMEHHE
OLICHUBATh TOYHOCTH MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
MPUMEHUMOCTB HCIIOJIB3yEMBIX METOHUK H OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei
METOJIOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC UIYUYCHHUA AUCIHUILIMHBI «TexHonorun CYHICPKOMIIbIOTCPHBIX BBIYHCIICHUI O6y‘IaIOI].[HI>iCH
JOJIKCH:

3HATh:
- [IpuanIMTIBL paboOTHI B bash;
- TPUHLUIBI OPTAaHU3ALUHU YIAJIEHHOTO JOCTYNa K BBIYUCIUTEIBHBIM CHCTEMaM; TCOPUIO MPUHIIHITBI
paboThI CUCTEM YIIPABIECHUS BEPCUSIMU;
- IPUHLIUIIBI PA0OTHI C CHCTEMaMHU O4Yepeei;
- crocoObl 00pabOTKK MHPOPMAITUY CTAHAAPTHHIMH MTAKETAMH.
yMeThb:
- MakcumanbHO YCKOPATh CKOPOCTH MOJTY4EHHs Pe3yJbTaToB B PaMKaX CyIIECTBYIOIIUE OTPaHHYCHUS
CHUCTEMBI OYEpECii;
- paboTaTh B OCHOBHBIX NakeTax python mo ananu3y u o0pabOTKe JaHHBIX;
- BU3yaJIM3UPOBATh pa3IniHbIe TpaduKu B UHTEPAKTUBHOM (popmare;
- BU3yaJIM3UPOBATh MOJICKYIISIPHBIE CUCTEMBI C HCIIOIb30BaHNE PA3INYHBIX TAKETOB.
BJIA/IeTh:
- OgHMM WM HECKOJIBKMMHU CHOCO0aMM aBTOMAaTH4YeCKOW OOpabOTKM M BM3yaJHM3allUM JaHHbBIX
MOJTYYEHHBIX B Pe3yJIbTaTe IKCIICPUMEHTOB MM TEOPETHUECKUX PACUCTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[TpumMeps! BOIPOCOB 11715 TEKYILEr0 KOHTPOJIS:

1) [ns xakux 3aj1a4d clieyeT UCIOIb30BaTh CUCTEMY KOHTpOJIS BEpCHUH git, B YeM ee MPEeUMYIIECTBO,
MIpUBEANUTE IPUMEp TIpoeKTa?

2) Ecnu B cucteme ouepezneid slurm orpaHuueHue 1Mo BPEMEHHM Ha CYyTKH, IPU 3TOM Ballla IporpamMma
MOAJCPKUBACT 3alyck u3 restart ¢aifla, MOXHO 1M caenarh «OeCKOHEUHBIH» pacuer 0e3
HCIOJIb30BaHUS IOTOJIHUTENBHBIX CKPUIITOB?

3) BO3MOXXHO 7 BBITIOJIHUTH HCCIICOBAHUE M 3aIyCK MOJICKYJISIPHOTO MOJICITHPOBAHHS HCIONB3YS
muib 00os0uky Jupyter Notebook? Ecnu aa, To kakue makeThl Bbl Obl UCTIOJIE30BAIN?

4) Kak mpocto co3garh BeO CTpaHUIy € TEKYIIMMH pe3ylbTaraMd PacuyeToB, ¢ BO3MOXHOCTBIO WX
MPOCMOTpa U AOCTYIA I10 MaPOII0?

5) Ha YAQJICHHOC MalIMHE B CUCTCMC Slurm BeIIOJHSIETCS OJHa 3aaada, 4YCpe3 JACHbL OHa
ABTOMATUYC€CKH 3aBCPIINUTCA MO UCTCUCHHUIO BbIACJICHHOIO BPEMCHU, R195(]0 3aBCPUINTLCS 3apaHee. Bam
HeO6X0):[I/IMO 3allyCTUCHh CLIC OAHY 3aJady, IIpHU 3TOM OHA HUCIOJIB3YCT PE3YJIbTAT nepBoﬁ. Bac ne 6y;[eT
Ha CBA3HU OKOJIO HEACIIU, IMECPCUUCIIMTE MAKCUMAJIbHOC KOJIMYCCTBO CII0c000B 3allyCTUTh CJICAYIOIIYIO
3a1a4y ¢ MUHUMAJIbHBIM IIPOCTOCM y;[aHeHHOfI MAalInuHbI.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



[IpomexxyTouHast aTTecTanusi MO JAMCIUILIAHE OCYHIeCTBIseTcs B ¢dopMme TudQepeHITpOBAHHOTO
3a4éTa.

1. Hamucarp ckpunt ass 3amycka Habopa mporpaMm ¢ nepe0opoM BXOJHBIX JaHHBIX.

2. Hanmcatb npoBepKyY, BBIIOIHIIIACH JIM 33/1a4a HA CEPBEPE U KaK BHITOIHIIIACK.

3. Ilomectuts Beck Kypc B peniozutopuii github. OdopmuTs ero.

4. MUcnonw3ys cron m bash pa3paboraTh CBOIO CHUCTEMY Ouepe/Ici, MMO3BOJSIONIYI0 OOXOAUTH
CTaHJApTHBIC OTPAHUYECHHS CEpBEpa Ha KOJMYECTBO 3aJady B OYEpPEAU U IO3BOJSIOUIYIO 3arpyKaThb
3a71a4y Ha HECKOJIbKO MapTHLUH, B 3aBUCHMOCTH OT UX 3arpy>KeHHOCTH

5. Hamucare ckpunt Ha python, oOpabarbiBaromnii BbIIAHHBIA HAOOP NAHHBIX TIO0 MOJEKYISIPHOU
JTMHAMUKE ¥ BBIBOASAIINH 13 Hero Habop rpaduxoB (MSD, RDF, Temperature) B popmare png.

6. PeanmusoBarp mpeaplAylIyIO 3amady BHYTpH jupyter notebook, odhopMuTh Bce naHHBIE HCIONB3YS
Markdown, 106aBUTh BO3MOKHOCTB ITPOCMATPUBAThH IUHAMHUKY CUCTEMBI.

7. Peanu3oBarh IpeabIIyIyIO 3a/1ady ¢ pe3yJbTaTaMH Ha OT/EIbHON BeO CTpaHHIIE.

8. Hacrtpouts cepBep Ha yAaJeHHOW MallIMHE, OTKPHITh K HEMY JOCTYIl U3BHE C ayTCHTHU(UKAIMEH U
BO3MOXHOCTb IIPOCMOTPA PACUETHBIX JAHHBIX B BUE B€O CTPaHUIBL.

9. Busyanusuposars B 3D HaOOp naHHBIX, aHUMHPOBATh €TI0 TI0 BPEMEHHU

9.1. wucnonn3ys cpeactsa gnuplot,

9.2. wucnonw3ya cpencrtsa VMD,

9.3. wucnons3ys cpeacrsa Ovito,

9.4. wucnons3ys cpeacrsa Pymol.

Kputepun onennBanus

10 - BoicTaBnseTcst CTYIEHTY, yCIEIIHO 3alllUTHBIIEMY BCE HEOOXOAMMBIE MPOEKTHI, MMOKa3aBIIEMY
BCECTOPOHHHUE, CHCTEMAaTH3MpPOBaHHBIC, IIyOOKHE 3HaHMA Y4YeOHOM NpPOTrpaMMbl JUCLMILUIMHBI,
CBOEBPEMEHHO U I'PAMOTHO BbIIIOJIHUBLIEMY BCE JJOMAILIHUE 3a/1aHusl.

9 - BsricTaBisieTcs CTYACHTY, YCHEIIHO 3allUTHUBIIEMY IIOAABISIONIEEe OOJBIIMHCTBO MPOEKTOB,
MOKa3aBIIeMy IIIyOOKHe 3HaHHMS Yy4eOHOH IpOrpaMMbl JUCHUIUIMHBI, CBOEBPEMEHHO U TI'PaMOTHO
BBINIOJTHUBIIEMY BCE JJOMALTHUE 3a1aHHUS.

8 - BreicTaBigercd CTYOEHTY, YCHEIIHO 3allUTHUBLIEMY IPOEKTHI, IMOKA3aBUIEMY XOpOIIWE 3HAHHI
y4eOHO porpaMMbl JUCHUILINHBI, BBIIOJIHUBIIEMY AOMAIIHUE 33JaHUS.

7 - BpIcTaBisieTcsl CTYAEHTY, 3alllUTUBIIEMY IIPOEKTHI, €CJIM OH TBEPJO 3HAET Marepuai U 10 CyIIEeCTBY
U3JIaraeT ero, rpaMOTHO U CBOEBPEMEHHO BBITIOIHUI OOJIBIIYIO YACTh JOMAIIHUX 3aJaHHMH.

6 - BricTaBnseTcs CTYAEHTY, 3alIUTUBIIEMY MPOEKTHI, €CIIN OH TBEPJO 3HAET MaTepHall U MO CYIIECTBY
M3J1araeT ero, rpaMOTHO BBINOIHUI OOJBIIYIO YacTh JOMAIIHUX 3a1aHHUH.

5 - BricTaBnseTcs CTYAEHTY, 3allIUTUBIIEMY MPOEKTHI, €CIIN OH TBEPJO 3HAET MaTepHall U MO CYIIECTBY
U3j1araeT ero, yMmeeT NPHUMEHSTh IOJIy4YEHHbIC 3HAHUS Ha TNPAKTUKE, BBIIOJHWI OOJBIIYIO 4YacTb
JOMalIHUX 33JIaHUH, HO AOITyCKAeT B OTBETE WM B PEIIECHUH 33]ja4 HEKOTOPBIE HETOYHOCTH.

4 - BrIcTaBnsieTcsl CTYACHTY, HE 3allUTHBILEMY MPOEKTHI, €CIM OH NAET MpaBUIIbHBIC (HOPMYIHPOBKH
0a30BBIX HOHATUH M MOKET IPUMEHATH IOMyYSHHBIE 3HAHUS 110 00pa3ily B CTAHAAPTHON CUTYalHH.

3 - BeicraBisieTcs CTyACHTY, HE 3allUTHBILIEMY IPOEKTHI, €CIM OH JNAET HEeIOCTATOYHO IIPABUJIbLHBIC
¢dbopmynupoBku 0a30BBIX MOHATHUH, HApPYLICHHUs JIOTHYECKOH MOCIENOBATEIbHOCTH B H3JIOXKCHUN
IPOrpaMMHOTO Marepuana, HO NPH 3TOM MOXKET MPUMEHATh IOJydeHHbIE 3HaHMA MO o0pasly B
CTaHAAPTHON CUTYalUH.

2 - BroicTaBnsieTcsi CTyICHTY, KOTOPBIA HE 3HAeT OOJbIEH 4acTH OCHOBHOTO COAEP)KaHUS y4eOHOM
IpOrpaMMbl TUCHUIUIMHBI, JOMyCKaeT rpyOble OmMOKH B (HOpMYTHMPOBKAX OCHOBHBIX ITOHATHI
JUCUUIUTMHBI U HE yMEET HMCIIOJIb30BaTh MOJYYCHHbIC 3HAHUA NP PEIICHUHN THUIIOBBIX MPAKTHUECKUX

3ajad.
1 - BeicraBnseTcst CTYOEHTY, KOTOpBIi He CIOCOOCH CGOpPMYIUpOBaTh OCHOBHBIC IOHSTHUSA
JUCLUIUIMHBI U HE YMEET MCII0JIb30BaTh MOJYUYEHHbIE 3HAHUS IIPU PEILIEHUM TUIIOBBIX NPAKTHUUECKUX
3a/1ad.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH



JudpdepeHnrpoBaHHBINd 3a4eT MPOBOIUTCSA IO MTOraM TEKyIIeH YCHEeBaeMOCTH M CIa4dM JOMAIIHHX
3a/laHui, IPEIyCMOTPEHHBIX NMPOrpaMMON TUCHUIUIMHEI, IIyTEM OpPraHM3alUH CHENHMAIBHOTO OIpoca,
MPOBOAMMOI0 B YCTHOW WJIM TMHCBbMEHHOW ¢(opme. 3aliuTa OJHOTO WIM HECKOJBKHUX HPOEKTOB B
3aBUCUMOCTH OT CJIOXHOCTH IIPOUCXOINUT UHANBUAYAIBHO B TEUEHUE CEMECTpA.



