degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: HoBocTu KOMITBIOTEPHOTO MOZIENNPOBAHUS OHOCUCTEM
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy coctaBui: A.O. UyryHoB, kaH. ¢pu3.-MaT. HAyK

[Iporpamma obcyxnena Ha 3aceqanun Ousrex-kiacrepa akageMUUecKol U Hay4HOH Kapbepsl 28.01.2022



AHHOTANMA

buonorus — oHa U3 KIACCHYECKUX AMCLHUILUINH, OJHAKO B IOCIEIHHE NECATUIETHS MOSBHIIOCH HOBOE €€
OTBETBJIEHUE, O KOTOpPOM He BeAanu HU [lapsuH, Hu YorcoH ¢ KpukoM. Peus uaer o Tak Ha3pIBaeMOl «CyXoiD»
(M KOMITBIOTEPHOM) OMOIOruY, KoTopasi padoTaeT ¢ JaHHBIMU M YUCICHHBIMH MOJEIISIMHU, & UCCIICAOBATEIH
MOTYT CJIeJaTh OTKPBITHE MPSIMO HAa KOMIIBIOTEPE, HE NOTPATUB HU KallJIM PEaKTUBOB U HE YMOPUB HU OIHON
MBIIIU. B KOMIBbIOTEpHO OHONIOrMK MOXKHO BBIIEIUTH OMOMH(OPMATUKY, aHATTU3UPYIOIIYIO0 TEHETUYECKUE U
OenkoBble 0a3bl JAAHHBIX B MOWCKAaX CJIEAOB JBOJIONMU U JPYTMX HWHTEPECHBIX SIBICHUH; M CTPYKTYpHOE
MOJEJINPOBAaHUE OHOJIOTHYECKUX MOJIEKYJI, MO3BOJISAIONIEE MPEACcKa3aTh CTPOCHHE HEU3BECTHOIO peLenTopa
win  (epMeHTa, U3YYUTh HUX B3aMMOACHUCTBMSA, HAWTHM MOTEHLHAIbHOE Oyayliee JIEKapcTBO U Jaxe
CKOHCTPYHMPOBaTh HUKOIJA HE CYIIECTBOBABILUHN B MPUPOJE OCIIOK.

OTOT CHEUKYypC PacCKa)KeT O CaMBbIX HOBBIX JOCTHXKEHHUSAX «CYXOil» OMOIOrWH, OCHOBBIBASACH HA MOCIEIHUX
MyOIMKALUsIX B HAYYHBIX XKypPHAJIaX U JIMYHOM OIIBITE aBTOpa Kypca.

1. lean u 3apa4n

Heab AuCHUILITMHBI
O3HaKOMJICHUE CTY/ICHTOB C aKTyaJIbHBIMH HOBOCTSIMH, JIOCTHXKEHHSMHU, METOJIaMH "'CyXoi" OUOJIOTHH.

3agaun AU COMIIHHBI
* U3y4YEHHE OCHOB KOMIIBIOTEPHOM OHONIOTHH;
* U3y4YECHHE COBPEMEHHBIX METOJ0B KOMITBIOTEPHOM OHOIOTHH;
*  M3y4YCHHE METOJOB M PE3yJbTAaTOB aHAJIM3a T'€HETHYECKUX M OEJKOBBIX 0a3 JaHHBIX B MOUCKAaX
CJICZOB HBOJIOLNH;
. M3yYEHUE METOJOB M PE3YJIBTaTOB CTPYKTYPHOIO MOACITUPOBAHMUA OHOJIOIMYECKUX MOJICKYI,
MO3BOJISIIOIIEE TPEJCKa3aTh CTPOCHHE HEW3BECTHOIO peuentopa WM (epMeHTa, H3y4uTh UX
B3aMMOJICHCTBHS, HAWTH MOTCHLIUANIbHOE Oymyllee JEKapCcTBO M JaXXe CKOHCTPYHPOBaTh HUKOIAA HE
CYILECTBOBABILUI B IpUPOJIEe OETIOK.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYAIINIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOWCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlWii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOM
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB ITOM
JesITeTbHOCTH

VYK-4.1 CrocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuy M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BbIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE HallMCaHUsA, NUCBMEHHOIO IIEPEBONA U PENAKTHUPOBAHHUS

KOMMYHHUKATHBHBIE TEXHOJIOTHH, B TOM YUC/I€  |Pa3IMYHBIX AaKaJEMUYECKHX TEKCTOB (pedeparos, scce,

HA UHOCTPaHHOM(BIX) sI3bIKe(aX), IS 0030poB, crareii u T.1.)

aKaJIEMUYECKOTO U MPO(YECCUOHATIEHOTO YK-4.3 Cnocoben IIPEIICTABIISATh Pe3yABTATHI

B3aMMOJICUCTBHS aKaJeMUYEeCKOH M INPOQECCHOHANBHON [IESITENbHOCTH Ha
pa3IMYHbIX Hay4HBIX MEpPOIPUATHIX, BKJItOYast
MEXIyHapOAHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS




OIIK-1.1 SHaeTr W© CIOCOOEH  HMCHOIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbibix |OIIK-1.2 CrocoOeH 0000miaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B 00JIACTH OMBIT W PpE3yNabTaThl HAyYHBIX HCCIEIOBaHUN B 001acTu
(hM3HKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKd ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |ucciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBPHOCTH U MX MPAKTUYECKYIO 3HAYMMOCTb

Ha Hay4YHOM SI3bIKE (OPMYITHPOBATH OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3YEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW JAEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 110 JUCHHUIINHE (MOLY.JII0)

B pesynbrare 0CBOCHHS AUCHUILTHHBI 00YYaIOIINECs JOIDKHBI

3HATh!
OCHOBHBIC BO3MOYKHOCTH M OTPaHUYEHUS] COBPEMEHHBIX METOJ0B MOJACITHPOBAHUS OMOMOJICKYIISIPHBIX
CHCTEM.

YMETb:
MOHUMATh, YTO BO3MOXKHO (PEaIMCTHYHO) CMOJENMPOBATh in silico, a ais 4ero 6e3ycioBHO TpeOyeTcst
71a00paTOPHBINA IKCIIEPUMEHT.

BIIAJICTh!
HaBBIKAMH TIOMCKa HAayYHOW JIMTEPaTypbl M HM3BICUCHHS M3 Hee MH(POPMAIMH 110 MOACIHPOBAHHIO
OMOMOJIEKYII.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Beenenue B KOMIIBIOTEPHOE 4 )
MOJEJINPOBAaHHE OMOMOJIEKY
) PasnooOpasue, crpoeHne W  METOIbI 4 )
UCCIIeJOBaHHS OEIKOB
Buonndopmarnka: "TexcToBas" 17§
3 "cTpykrypHas'. Pabora c 4 )
MOCJIEI0BATEIbHOCTIMH, MOTHBaMH,
0OazaMu JaHHBIX
MopnenupoBanue o TOMOJIOTHUH.
4 [Tab610HBLI BapuabenbHoCTb, 4 2
ampudumisHOCTh. DONaUHT
5 MonekyaspHbIN JOKHHT 4 2




Meron SMIIMPUYECKUX CHIIOBBIX ITOJIEH.
6 MonekynspHas JUHAMUKQ. Merton 4 2
Mounre-Kapio
MopnenupoBanue OunomeMOpaH BooOIIIE,
7 Oaktepuwii  (+nmunmua-2) W apxew 2 1
(6omamumub!)
3 KommproTepupiii  qu3aiin  OenkoB  + 4 )
BenkoBas ronorpagus
Hroro yacos 30 15
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 45 ygac., 1 3au.en.
4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
1. BBeneHre B KOMIIBIOTEPHOE MOACTUPOBAHNE OMOMOJIEKYIT
[Tonsitwe in silico — KoMmBIOTEpHOTO OJKCcrepuMeHTa. Mepapxuss MeTofoB  (hHM3HUECKOTO

MOJIeNMpoBaHusl Ononoruueckux cuctem. O630p Kypca.
2. PazHoOOpasue, cTpoeHUE B METO/IBI UCCIIEIOBAHUS OCIIKOB

[MpenveTHas 6a3a Kypca — OCHOBHBIC THITBI OMOMOJEKya. CTpOCHHE U PONIb OSIIKOBBIX MOJIEKYJI.
[Tpumeps!, pasHooOpa3zue. OCHOBHbIE METOABI CTPYKTYpHOTO HcciienoBaHust OexoB. Poub
IKCTIEPUMEHTAIBHBIX U KOMITBIOTEPHBIX ITOIXO0I0B: TJIe OHU CMBIKAIOTCS, T/I€ JAOTIONHSIOT APYT APYTa.

3. buonndopmaruka: "texcroBas" u "crpykrypHas'. Pabora ¢ mocinemnoBarenbHOCTSIMH, MOTUBAMH,
0azaMu JTaHHBIX

Pabora ¢ mocnenoBarenbHOCTAMH, MOTHBaMH, 0azaMu jJaHHBIX. [loHsATHE O «cyxoit» (in silico)
Oouonornu. I'enomuas OmomHpopmaruka. CtpykrypHas OuouHpopmaruka. IlpuHuunsr paboTel c
MOCJIEIOBATEIbHOCTIMM:  [IOMCK, XpaHEHHe, IIOCTPOCHHE AaMHUHOKHCIOTHBIX BBIPABHUBAHUI.
[TpuHIMIIBL OpraHU3allMd TPEXMEPHBIX JAHHBIX Ui CTPYKTYpbl OenkoB. Dopmarbl Qaiiios,
COOTBETCTBYIOIINE 0a3bl JaHHBIX.

4. Monenupoanue o romosniorun. [llabnonsl. BapuabensHocTh, ampudunbHOCTs. DONanHT

[IpuHIMIBI OEJIKOBOWM JBONIOIMH, CXOACTBO MEXAY IOCIEIOBATEIHLHOCTAMH W CTPYKTYpPaMH
onononumepoB. [loHsTre roMonoruu. MeTofHKa COMOCTaBUTEIBHOTO MojenupoBaHus. CrnocoObl
OIICHKH KauecTBa moiydaeMbix 3D-Moneneii OenkoB.

5. MonexkyasipHbIA TOKHHT

Ponb  MeXMONEKYISPHBIX B3aUMOACWUCTBUH B MOJEKYIApHOH Ouonoruu. IlpuHOMNBI Takux
B3aMMOJICHCTBHIA: «CIa0bie» CHIIBI B MOJICKYJsIpHOW Ouonoruu. llouemy miiss MonmenMpoBaHUs
B3aMMOJICHCTBHIA TPeOYyIOTCS OTACNIbHBIE MOAX0Ab1? BUPTyabHbI CKPUHHUHT, TPUMEHEHUs. JIOKUHT.
PasznoBunHOCTH 1 orpannueHus. [IpakTuueckoe NpUMEHEHUE.

6. MeTox sMIupHUecKUX CUIIOBBIX mosield. MonekynapHas aunamuka. Metog Monte-Kapmno

Kaxkas ¢usnka n1eXuT B OCHOBE CTPYKTYpHOTO MOAEIMPOBaHUS OMoMoseKya? OTIHyuus OT KBAHTOBOI
MEXaHUKH W MONYySMIUPUUYECKHX MeTomoB. Mctopus pa3paboTKu M Pa3BUTHSA CHUJIOBBIX IOJIEH.
CoBpemennoe cocrossaust. Merogst M/] u MK: ux coBpemeHHbIE pealn3aliil U THepeaHui Kpaii
MOJZIETTUPOBAHUSI.




7. MonenupoBanue 6uomeMOpan BooOIe, 6akrepuii (+munua-2) u apxeit (0oaaumms)

Ponbs GumomemOpanbl B kuBBIX cucTteMax. CTpoeHue, pa3HooOpas3ue, YHUKAIbHbIE XapaKTePUCTUKU
MeMOpaH pa3HbIX JOMEHOB kuBoro. CriocoObl MogenupoBanus onomeMOpan. [IpumoxkeHus.

8. Komnbrotepuslil nu3aiin Oenko + benkoBas ronorpadus

CoBpeMeHHbIC MPUIIOKCHUST KOMITBIOTEPHOTO MOJCITUPOBaHUsI. BelKOBbIN TU3aitH — MPUOPUTETHOE
HampaBlIcHUE OWOTEXHOJNIOTHH Oymymiero. IIpuMepsl HCHONIB30BaHUS TpOrpaMMbl Rosetta s
OEJIKOBOTO JH3aiiHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHast aymuTopus, 10CKa, MEAUAIIPOEKTOP, SKPaH.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. ®unkenpmteitn A.B., [Ituneia O.b. «®u3uka O6enka: Kypc JEKIUH C IIBETHHIMU U
CTEPEOCKOINMYECKUMU MIUIIOCTPALIUAMU U 3a]1auaMiDy

2. Pamanopt J.K. «MckyccTBO MOJEKYIIPHON THHAMHAKI

3. Henbcon, Koxkc. «OcHoBbl Onoxumun JlennHmkepay. B 3-x Tomax.

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://biomolecula.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMid IJUCLUUIUIMHY, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOILIMM MOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare U3y4YCHUSA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATh OCHOBHBLIC ONPCEACICHHUSA W IOHATHL,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHSATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;
— BeJICHUS KOHCIICKTA 3aHSITUH;

— HaMPsDKEHHOMW CaMOCTOATEIHLHOU PaboTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

- npopa60TKy yqe6H0r0 Marcpuajia, MIOAroTOBKY OTBCTOB Ha BOIPOCHI, MNPCAHA3HAYCHHBIX JIA
CaMOCTOATEJIIbHOI'O U3YUCHUS

— pelieHue 3a/1a4, IpeaIaracMblx CTYIEHTaM Ha 3aHATUSAX;
— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.



[Mokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JIMCITATUIAHEL.

BaxHo 10OWTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHHYECKOTro ero 3armoMmuHaHus. [lpu
3aTPYNHEHUW W3Y4YEHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiathCs 3a KOHCYJIbTAIHSIMHU
MIpenoAaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

Du3zTex-KIIacTep aKaJeMUIeCcKOi U HayuyHO! Kapbepsl (Boruncnurensuas husnka
KOH/ICHCUPOBAaHHOTO COCTOSIHUS M )KUBBIX CUCTEM)

Kypc: 1
KBaJIMpUKALUS: MarucTp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nuddhepeHunpoBaHHblil 3a4eT

Pa3zpatGoTunk: A.O. YyryHoB, KaHA. ¢pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHUBHBIC TEXHOJIOTHH, B TOM YHCIIC
HAa MHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQeccCHOHaTBEHOTO
B3aUMOJCHCTBUS

YK-4.1 CnocobeH Bectd 0OMEH jenoBoi nHpopmanmeid B
YCTHOH U MUCbMEHHON (QopMax Ha roCylIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOOUMBIMH IS
HalMCaHus, MHUChMEHHOTO TIEpeBofla W PpPEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKHX TeKCToB (pedeparoB, 3cce,
0030poB, crarei u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh pe3yABTATHI
aKaJIeMUYeCKOll W Mpo(decCHOHATBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHOU e TEBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pe3ysibTare MU3Yy4YCHUA  JUCHUIIINHBI

00yJaromuiics JOKeH:

3HATb:

«HoBoctu

KOMIIBIOTCPHOI'O  MOACIIMPOBAHUS ouocucTeMy

OCHOBHBIC BO3MOXHOCTHU U OTPpaHUYCHUA COBPECMCHHBIX METOAOB MOACIUPOBAHUS 6I/IOMOJIeKy.HHpHBIX

CUCTCM.




yMeThb:
MOHUMATh, YTO BO3MOXKHO (PEaIMCTHYHO) CMOJENMPOBATh in silico, a aist 4yero 6e3ycioBHO TpeOyeTcst
1a00paTOPHBINA SKCIICPUMEHT.

BJIA/IETh:
HaBBbIKAMH TIOMCKa HAyYHOW JIMTEPaTypbl M HM3BICUCHHS M3 Hee MH(POPMAIMH 110 MOACIHPOBAHHIO
OMOMOJIEKYII.

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

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

ITepeueHb KOHTPOIBHBIX BOIIPOCOB

1) OcHoBHBIC 3a/lauu OMOMH(DOPMATHKH MPH YCTAHOBICHWU CTPYKTYphl U (QYHKIMH OEIKOB: 0Oa3bl
JNaHHbIX OWonornyeckod wuHPopManuu (0a3bl JAaHHBIX HYKICOTHIHBIX M aMHHOKHCIIOTHBIX
MOCJIEIOBATeNbHOCTEH; 0a3bl JaHHBIX (PYHKIMOHAIBHBIX MOTHMBOB M IATTEPHOB, 0a3bl JaHHBIX
MPOCTPAHCTBEHHBIX CTPYKTYP OHMOMOIIeKy). MeToabpl OMCKa TOMOJIOTHH OEITKOB.

2) MogenupoBaHue CTPYKTYpbI OCIKOB HA OCHOBAaHWU TOMOJIOTHH: CyTh METOA; ITAIlbl HOCTPOCHHUS
MOJENIM; BBIOOP CTPYKTYpPHOro INa0jioHA; OLEHKAa KauecTBa IOJNYYEHHBIX Mojeei. MeTtoabl
pacIio3HaBaHMs THUIIA IPOCTPAHCTBEHHOM YKIIQJKU MOJIMIETITHIHON LIETH.

3) MonekynspHbIi JOKUHT: CYyTh METOJA; OIPaHUYEHHS; OLlCHOYHbIe (yHKIMHU U mpobiema BbIOOpa
KOPPEKTHBIX PpEUICHWH JOKWHTa; JUraHA- W MUIIEHb-ClIEUU(pHUYHBIE OLICHOYHBbIE (YHKLHUH.
benok-0enkoBelii M O€NOK-TUraHIHBIA JOKUHI. HemocTaTkm METOOMK [OOKMHTAa M CIOCOOBI MX
MPEOIOICHHUS.

4) Metox SMIUPHUYECKOTO CHUJIOBOTO MO B MOACTUPOBAHMM OHMOMOJICKYJ: aHAJIMTUYECKHE
BBIpaKCHHUS IS pacueTa MOTEHIMAIbHOW SHEPTUU MOJIEKYISIPHBIX CHCTEM; IapaMeTpu3aIis CUIOBBIX
nosniei. [IpuOnuxenus, UCHoNb3yeMble B METONAX 3MIUPUYECKUX CHUIIOBBIX MOJel (mepuogudecKue
TpaHUYHBIE YCIOBUS, GYHKIMH 00pe3aHus NOTEeHIMAalIa, HaJIO)KEHHbIE OTPAaHUYCHUS U T. [1.).

5) MeTton MONEKYASIPHON JTUHAMUKU: (PU3NYECKUE OCHOBBI METO/A; OCHOBHBIC ITapaMeTphl pacuéra u
KPUTEpUH MX BBIOOpA (IIar HHTETPUPOBAHUS, PAJIyChl 00pe3aHHs MOTEHINAIOB, TEPMOCTAaTHPOBAHNE,
OapocTar); mpuMepsl IPOrPaMMHBIX peann3aunii Mmeroga. OCoOOeHHOCTH MOJECINPOBAHUS OHOMEMOpaH.
6) Meroauka Monte-Kapmo. OcHoBbl, oTiimuus ot merona MJI. Bepcus MK: Rosetta. [Ipumenenue
JUTSL 3371299 MIpeIcKa3aHus CTPYKTYpbI Oenka (dpoianuHra).

7) MonemupoBanue 6momeMOpan. CTpoeHHE JMIUIHOTO OUCIIOs, 0Opa3yromme MoJeKyabl. Momenu
OWcloeB: ONHO- W MHOTOKOMIIOHEHTHble. Ominyusi MeMOpaH »JYKapHOT, OakTepuid W apxei.
Oco0GEeHHOCTH UX MOJCINPOBAHMUSL.

8) benkosbiit qu3aitn. CyTb, OCHOBBI IpuHIMNIA. IHTEpECHBIE TPUMEPHI.

Kpurepun oneHuBaHus

Onenka ommuno 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh UX Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.

Onenka omMYHO 9 Oa/uloB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka omMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.



OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, yMeCcT NPUMCHATH IIOJIYUCHHBIC 3HAHWA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPble HETOYHOCTH.

OHGHKa XOpo1Io 5 0aIoB - BEICTABISAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTCpuall, rpaMOTHO
" IO CYHICCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IIPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OneHka ymoBIETBOPUTENbHO 4 Oaiya - BBICTABISIETCS CTYIEHTY, MOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEeHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

OreHka yIOBICTBOPUTEIbHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B M3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMmbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM MIPUMEHSET MOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

O1rieHKa HEYIOBIECTBOPUTENBHO 2 0aluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBI, JIONMYCKaeT TIpyOble OMMOKH B
(bOpMyITHPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh ITOJyYCHHBIC 3HAHHS TP PEIICHUN
THIIOBBIX 33]1a4.

OueHka HEYIOBIETBOPUTENbHO 1 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3a/ad.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

JuddepeHnmpoBannpiii 3a4€T MPOBOAUTCS B YCTHOH Qopme mo Owneram. B kaxmom Ouiere
NPE/ICTaBICHO JBa TEOPETHYECKWX Bompoca. [lpum mpoBemeHmm 3au€ra  oOydaromeMmycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



