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
kadeapa BHIYUCINTEIbHON (PU3NKU KOHJCHCUPOBAHHOTO COCTOSHUS U JKUBBIX CHCTEM

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 o6cyx1eHa Ha 3aceAannu Kadenpa BEIYUCIUTEILHOW (PU3UKN KOHIEHCUPOBAHHOTO COCTOSTHUS U KUBBIX
cucreMm 12.03.2025



AHHOTANMA

buonorus — ogHa M3 KIACCHYECKUX TUCLUIUIMH, OHAKO B MOCIETHHUE NECATUIETHS MOSBIWIOCH HOBOE €€
OTBETBJIEHUE, O KOTOpPOM He BeAanu HU [apsun, Hu YorcoH ¢ KpukoM. Peub uyer o Tak Ha3bpIBaeMOl «CyXoii»
(M KOMIIBIOTEpHOW) OMONOTrKHU, KoTopasi padoTaeT ¢ JaHHBIMH M YHCICHHBIMH MOJACIISIMH, a HCCIIeI0BaTeIN
MOTYT CJIe/aTh OTKPBITHE MPSIMO HAa KOMIIbIOTEPE, HE IOTPATUB HU KaIlJlM PEaKTUBOB U HE YMOPUB HU OIHOM
MBIIIU. B KOMIBbIOTEpHOI OMONIOTHH MOXKHO BBIIEIUTH OMOMH(OPMATHKY, aHATU3UPYIOIIYI0 TeHETUYECKHE U
OenkoBble 0a3bl JAaHHBIX B TOHMCKAX CIIEIOB ABOJIIOIMM M JAPYTUX HHTEPECHBIX SBJICHUI; M CTPYKTYpHOE
MOJEJINPOBAaHUE OHOJIOTHYECKUX MOJIEKYJI, MO3BOJISAIONIEE MPEACcKa3aTh CTPOCHHE HEU3BECTHOIO peLenTopa
win  (epMeHTa, U3y4YUTh HX B3aWMOAEHCTBHSA, HAWTH NOTEHIMAIbHOE Oyxaylee JeKapcTBO M Jaxe
CKOHCTPYHMPOBaTh HUKOIJA HE CYIIECTBOBABILUHN B MPUPOJE OCIIOK.

OTOT CHEUKYPC PACCKAXKET O CaMbIX HOBBIX JAOCTHXKEHHUSIX «CyXOi» OHMOJIOTHH, OCHOBBIBASICh HA MOCICAHUX
MyOIMKALUsIX B HAYYHBIX XKypPHAJIaX U JIMYHOM OIIBITE aBTOpa Kypca.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- O3HAKOMJICHHE CTYIEHTOB C aKTyaJdbHBIMA HOBOCTSMH, JOCTIDKEHUSMH, MeTomamu 'cyxoi"
Ouosoruu.

3agaum AUCUMIIHHBI
- U3yYEHHUE OCHOB KOMITBIOTEPHOW OHOJIOTHHY;
- U3yYEHHUE COBPEMEHHBIX METOA0B KOMIBIOTEPHON OMOIOTHH;
- U3y4Y€HHUE METOJOB U PE3yJbTaTOB aHAIN3a FEHETHUYECKHUX 1 OCJIKOBBIX 0a3 JaHHBIX B IIOMCKaX CIEIO0B
IBOJIIOLUY;
- W3yYeHHE METOJOB M pe3yNlbTaTOB CTPYKTYPHOTO MOAEIMPOBAHMSA OHMOJOIMYECKHX MOJIEKYII,
MO3BOJISIIOIIEE MpEACKa3aTh CTPOCHHE HEW3BECTHOTO peUenTopa WM (QepMeHTa, H3YyYUTh HX
B3aMMOJICHCTBHUS, HAWTH MOTEHIUAIbHOE Oyayllee JIEKapcTBO M Jake CKOHCTPYHPOBaTh HHUKOTJA He
CYLIECTBOBAaBIINH B IpUpoJie OENOK.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

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

YK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(POPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPY)KEHHE  IUIAHUPYEMOM
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-4.1 Cnocoben Bectu 0OMEH /€JI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii ®enepanun W HE MEHEE YEM Ha OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS

VK-4 CriocoGeH NpuMeHSTh COBPEMEHHBIE HalUCaHUs, IHCBMEHHOIO IIEpEBOJAa U PEAAaKTUPOBAHMS

KOMMYHMKATHBHBIE TEXHOJIOTHH, B TOM YUCJIE  |Pa3IMYHBIX aKaJeMHYECKMX TeKCToB (pedeparos, occe,

Ha NHOCTPaHHOM(BIX) S3bIKe(AX), U1 0030poB, cTareil u T.1.)

aKaJIEMUYECKOTO U IPO(ECCHOHATIEHOTO YK-4.3 Criocoben NPEACTaBIATh Pe3yNbTaTh

B3aUMOJICHCTBHS aKaJIeMMYeCKOW M IMpOEeCCHOHANBHON MESTENbHOCTH Ha
pa3IMIHBIX Hay4YHBIX MEpOIIPHATHSIX, BKJTIOYast

MEXIyHapOIHbIE




VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

OIIK-1 Bnaneer cuctemoli pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesTeNbHOCTH  (yHAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAYK

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuk ¥ (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4 NpoQeccuOHaNbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHUKH B 001acTH cBOEH
po¢eCcCUOHANBHON e TeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUST PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCIUIIMHBI 00y4alOIINecs JOIKHbBI

3HATb.

- OCHOBHBIC BO3MOXXHOCTH U OI'PaHUYCHUS COBPEMCHHBIX METOJ0B MOACIUMPOBAHUA 6I/IOMOHeKy.]'I$[pHI>IX

CHCTEM.
YMETB:

- IOHUMATh, YTO BO3MOXHO (PEaJIMCTUYHO) CMOAEIUPOBATH in silico, a 17151 yero 6e3ycinoBHO TpedyeTcs

nabopaTOPHBIA SKCTIEPUMEHT.
BJIQJICT!

- HaBBIKAMU TIOMCKAa HAy4YHOW JINTEPaTypbl W M3BJIECUECHUS M3 Hee MH(POPMAIMM IO MOJCIHPOBAHHIO

OMOMOJIEKYII.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIHHEI (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 BBenenue B KOMITBIOTEpHOE 4 )
MOJIEIIUPOBaHUE OMOMOJIEKYII.
) PaznooOpasue, CTpoeHHME U  METOBI 4 )
MCCIIeIOBaHHS OCIIKOB.
Buonndopmaruka: "rexcToBas" u
3 "cTpykTypHas". Pa6ora c 4 )
MOCJIEI0BATEIbHOCTIMH, MOTHBaMH,
0azaMy JaHHBIX.




MonenupoBanue o TOMOJIOTHH.
4 [[TabnoHBI. BapuabenbHOCTb, 4 2
ampuduIbHOCTh. DONUHT.
5 MonexynspHbIi TOKHHT. 4 2
Meton SMIIMPUYECKUX CHIIOBBIX IIOJICH.
6 MonexynspHast JTUHAMHKA. Merton 4 2
MomnTe-Kapio.
MonenupoBanne OuomeMOpaH BoOOIIIE,
7 OakTepuit (+unua-2) n  apxe 2 1
(Oomamunuapl).
3 KommeloTepupiid  gu3aiin  OenkoB  + 4 2
Benkosas ronorpadusi.
Nroro yacos 30 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. BBenieHre B KOMIIBIOTEPHOE MOZICTMPOBAHNE OMOMOJIEKYIL.
[Monsatne in silico — KOMIBIOTEPHOTO J3KclepuMeHTa. Mepapxusi MeTOJoB (QHU3NUECKOTO

MoJeIpoBaHus ononorudeckux cucreM. O630p Kypca.
2. PazHooOpasue, cTpoeHne U METO/BI UCCIIEI0BAHUS OCJIKOB.

[Mpenmetnast 6a3a Kypca — OCHOBHbIE THUIIBI OuoMolekyin. CTpoeHHe U Poib OETKOBBIX MOJICKYII.
[Mpumepsi, pasHooOpaszue. OCHOBHBIE METOIBI CTPYKTYpHOTO HCCIenoBaHHS OekoB. Pomb
IKCHEPHUMEHTAIBHBIX U KOMIBIOTEPHBIX MOAXOI0B: 1€ OHH CMBIKAIOTCS, T/I€ IOMOIHSIOT JIPYT JApyTa.

3. buonndopmaruka: "TexcroBas" u "crpykTypHas'. Pabora ¢ mocnemnoBarenbHOCTSIMHA, MOTHBAMH,
0a3aMu JaHHBIX.

Pabora ¢ mocnemoBarenbHOCTSIMHU, MOTHBaMH, Oa3zamu HaHHBIX. [loHsATHe 0 «cyxoi» (in silico)
ounonornu. I'enomHast OuomHpopmaruka. CtpykTypHas OuomHpopmaruka. [IpuHiuner paboThl
MOCJICIOBATEIbHOCTIMH: TIOMCK, XpaHEHHWE, MOCTPOCHHE AMUHOKHCIOTHBIX BBIPABHUBAaHUH.
[MpuHIMTIBL OpraHW3alMd TPEXMEPHBIX JAHHBIX JUIsI CTPYKTyphl OenkoB. Dopmarel (haiiios,
COOTBETCTBYIOLIME 0a3bl JAHHBIX.

4. Mopenupoanue o romosnorun. labionsl. BapuabensHocts, aMmpuduinbHOCTh. OJIINHT.

[TpuHIMIBl OEJNKOBOM 3BOJIIOIMM, CXOJCTBO MEKAY IOCIEIOBATEIbHOCTAMH U CTPYKTypamH
ouononumepoB. [loHsTue romonoruu. MeToaMKa COMOCTABUTENHHOTO MoAenupoBaHus. CrocoObl
OIICHKHU KauecTBa rnoiydaembix 3D-Moneneli OenkoB.

5. MonexkynsipHbld JOKHHL.

Ponb  MeXMONEKYNSIPHBIX B3aUMOJICUCTBUI B MOJEKYISIpHOH Ouosoruu. [IpuHIMIIEI TakuX
B3aMMOJICHCTBHIA: «cCinabble» CHJIBI B MOJEKYIApHOH Ouosnoruu. [louemy st MopenmpoBaHHUs
B3aMMOJICHCTBHIA TPeOYIOTCSl OTACIbHBIC TTOAX0ABI? BUPTYanbHbBIN CKPUHUHT, TpUMeHEeHUs. JIOKMHT.
PasHoBunHOCTH U OorpaHndenus. [IpakTnyeckoe NpuMEHEHHE.

6. MeTox SMIIMpHYECKUX CHUIIOBBIX nosiei. MosnekynapHas nuHaMuka. Meton Monre-Kapio.




Kaxkas (u3nka n1eXuT B OCHOBE CTPYKTYPHOTO MOJIEIUPOBaHUs OroMoueKyn? OTIndust OT KBaHTOBOM
MEXaHUKM W MOJYySMIHPUUYECKHMX MeTomoB. Vctopus pa3paboTKu M Pa3BUTHSA CHUJIOBBIX IOJIEH.
CoBpemennoe cocroganug. Metoasl Ml u MK: ux coBpemeHHBIE pealn3alliil U TEepeIHUNA Kpal
MOJZIETTUPOBAHUS.

7. MonenupoBanue 6uomemMOpan BooO1e, Oakrepuit (+munua-2) u apxeit (6omaaumnuasl).

Ponp GuomemOpaHbl B KUBBIX cucTeMax. CTpoeHue, pazHooOpas3ue, YHUKAIbHBIE XapaKTepPUCTUKU
MeMOpaH pa3HbIX IOMEHOB KUBoro. CriocoObl MosienupoBanus Onomemopan. [Tpunoxenus.

8. KommbrotepHslil qu3aitn 6enkoB + benkoast ronorpadusi.

CoBpeMeHHbIE MPHIIOKCHUS KOMITBIOTEPHOTO MOJSIUPOBAHUS. BelKOBbIN IU3aliH — MPUOPUTETHOE
HarpapjeHue OuoTexHojoruid Oymymiero. [lpumepsl ucmonb30BaHHMs Mporpammbl Rosetta s
OEJIKOBOIrO IM3aiHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas 1uTeparypa

1. ®unkensmreiiH A.B., [Ttune O.b. «®u3uka Oenka: Kypc JISKIUH ¢ IBETHBIMHU
CTEPEOCKONMMYECKUMH HIUTIOCTPALMAMU H 3a1a4aMi)

2. Pamanopt JI.K. «MckyccTBO MONEKYISIPHON TUHAMUKI

3. Henscon, Koxkc. «OcnoBbl Onoxumun Jlennnmxkepay. B 3-x Tomax.

JomnonHurenbpHas auTeparypa

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

https://biomolecula.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui TUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IMOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT MJOJIKCH 3HATb OCHOBHBLIC OIIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI PCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaia, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSTENBHOTO U3yUEHUS;



— pelleHue 3a/1a4, IpeiIaracMblx CTyIEHTaM Ha 3aHATHSAX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCTaluu.

ITokazareneM BiaJeHUs MaTEpPHAIOM CIIyKHT yMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TEMaM
JUCIUTUINHEIL.

BaxHo 100UTHCS MOHMMAHUS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU K
[IPENoJaBaTeo.

Bo3MoxeH npoMeKyTOUHbIM KOHTPOJb 3HAHUM CTyAEHTOB B BUJE PELICHUS 3aJad B COOTBETCTBUU C
TEMaTUKON 3aHSTUH.



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

kadeapa BHIYUCIUTEIHHON (PU3UKU KOHAESHCUPOBAHHOTO COCTOSIHUS U )KUBBIX CHCTEM
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT

Pa3paborunk: A.O. UyryHoB, KaH[l. (U3.-MaT. 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 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

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

VYK-4.1 CnocobeH BecTn OOMEH JIeJI0BOM WHGopMaiuel B
YCTHOH M MHUCBMEHHOHN (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyu M HE MEHEE YEM Ha OJHOM
WHOCTPAHHOM SI3BIKE

VK-42 Bnageer HaBBEIKAMHU, HEOOXOAUMBIMM  JUIS
HalMCaHus, IMHChMEHHOTO TIEPeBOJa W PEAaKTHPOBAHUS
Pa3IUYHBIX aKaJIeMUYECKHX TEKCTOB (pedeparoB, 3cce,
0030poB, crarei u T.1.)

YK-4.3 Criocoben MIPENICTABIATh Pe3yABTATHI
aKaJIeMUYEeCKON M TNpOo(EeCCHOHANBHON AEATENbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOJHbIE

VYK-4.4 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBAaHUH B o0jacTh cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B pe3ysibTare MU3Yy4YCHUA  JUCHUIIINHBI

00yJaromuiics JOKeH:

3HATb:

«HoBoctu

KOMIIBIOTCPHOI'O  MOACIIMPOBAHUS ouocucTeMy

- OCHOBHBIC BO3MOXXHOCTH U OI'PaHUYCHUS COBPEMCHHBIX METOJ0B MOJACIUPOBAHUA 6I/IOMOHeKy.]'I$[pHI>IX

CUCTCM.




yMeThb:
- IOHUMATh, YTO BO3MOXHO (PEAMCTUYHO) CMOJICIMPOBATH in silico, a i1 yero 6e3ycinoBHO TpedyeTcs
1a00paTOPHBINA SKCIICPUMEHT.

BJIA/IETh:
- HaBBIKAMHU TIOMCKa HAYYHOW JIUTEPATypbl U HM3BJICYCHUS W3 Hee MH(OPMAIMH TI0 MOICITUPOBAHHIO
OMOMOJIEKYII.

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

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

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

ITepeueHb KOHTPOIBHBIX BOIIPOCOB:

1) OcHoBHbIC 33724 OMOWH(OPMATUKN TPU YCTAHOBICHHH CTPYKTYPhl M (PYyHKIMH OEIKOB: 0a3bl
JNaHHBIX Ouonorndyeckodl wuH(popManuu (0a3pl JaHHBIX HYKJICOTUIAHBIX W aMHUHOKHCIOTHBIX
MOCTIEIOBATeNbHOCTEH; 0a3bl MaHHBIX (DYHKIMOHAJIBHBIX MOTHBOB M NATTEPHOB, 0a3bl JaHHBIX
MPOCTPAHCTBEHHBIX CTPYKTYP OMOMOJIEKYI).

2) MeTtoap! TOKCKa TOMOJIOTHH OEJIKOB.

3) MonenupoBaHue CTPYKTYpbl OEITKOB HA OCHOBAaHMH T'OMOJIOTHH: CYTh METOJA; 3TaIlbl MOCTPOCHHUS
MOJEJH; BBIOOP CTPYKTYPHOTO I1Aa0I0HA; OLIEHKA KaueCTBa MOJyYeHHBIX MOJIETICH.

4) MeTozp! pacrio3HaBaHUS TUIIA IPOCTPAHCTBEHHON YKIIAJIKH MOJUTIETITUAHON [ETH.

5) MonexynspHblii JOKUHT: CyTh METO/A; OTPAaHMYEHUS; OLIEHOUHbIC (YHKIMU U mpoliema BbiOOpa
KOPPEKTHBIX PpEUICHWH JOKWHTa; JUraHA- W MUIIEHb-ClIEUU(pHUYHBIE OLICHOYHBbIE (YHKLHUH.
benok-OenkoBelii M OeNOK-TUraHAHBIN AOKMHL. HemocraTku MeTOAMK JOKMHIa M CHOCOOBI HMX
MPEOIOIICHHUS.

6) Merog SMOMPUYECKOTO CHJIOBOIO IOJSI B MOJCIMPOBAHMM OHWOMOJIEKYJ: AHAIUTHYECKHE
BBIpaKCHHUS IS pacueTa MOTEHIMAIbHOW SHEPTUU MOJIEKYIIPHBIX CHCTEM; IapaMeTpu3aIiis CUIOBBIX
noneit. [IpuOnuxeHus, UCMob3yeMble B METOJaX SMIIMPHUYECKHUX CHJIOBBIX IMOJIEH (TEepHOINYECcKHE
TpaHUYHBIE YCIOBUS, GYHKIMH 00pe3aHus NOTEeHIMAalIa, HaJIO)KEHHbIE OTPAaHUYCHUS U T. [1.).

7) Meton MOJIEKYJSIPHOM AMHAMUKHU: (PU3NUECKHE OCHOBBI METOJa; OCHOBHBIE MapaMeTphbl pacyéra u
KPUTEpUH MX BBIOOpA (IIar HHTETPUPOBAHUS, PAJIyChl 00pe3aHHs MOTEHINAIOB, TEPMOCTAaTHPOBAHNE,
OapocTar); mpuMepsl IPOrPaMMHBIX peanu3aunii Mmeroga. OCoOOeHHOCTH MOJECINPOBAaHU OHOMEMOpaH.
8) Metomnuka Monte-Kapno. OcuoBsl, otinuus ot metona MJI. Bepcust MK: Rosetta. [Ipumenenue
JUTSL 3371299 MIpeJIcKa3aHusi CTPYKTYpbI Oenka (poianuHra).

9) MonenmupoBanne 6momemMOpan. CTpoeHUEe TUIUIHOTO OMCIOs, 00pasyromiiue MOJISKyJIbl. Momenu
OWCIOeB: OIHO- W MHOTOKOMIOHEHTHble. OTIu4uMs MeMOpaH DJyKapuoT, OakTepuil u apxeil.
Oco0GEeHHOCTH UX MOJCINPOBAHMUSL.

10) benkoBbiit qu3aitn. CyTb, OCHOBBI IpuHIMIA. IHTEpEeCHBIE TPUMEPHI.

[Ipumeps! OuIETOB:

burer 1.

1) Merox MonekyIsspHOW TUHAMUKHU: (PU3MYECKHE OCHOBBI METOJIa; OCHOBHBIC ITapaMeTphl pacyéra u
KPUTEPUH MX BBIOOpA (IIar HHTETPUPOBAHUS, PAIIYChl 00pe3aHHs MOTEHIINAIOB, TEPMOCTATHPOBAHUE,
Oapocrar); mpuMepbl MPOTrPaMMHBIX peanu3anuii Mmetoga. OCOOSHHOCTH MOJICIMPOBAHUS OHOMeMOpaH.

2) Meronuka Monte-Kapno. OcHoBbl, ominunst ot metoga MJI. Bepcust MK: Rosetta. [lpumenenue
JUIS 3a7a9M MpeCcKa3aHusl CTPYKTypbl Oenka (poaauHra).

buier 2.
1) MeToapl morcka roMOJIOTHN OEITKOB.

2) MopenupoBaHue CTPYKTYphl OEJIKOB Ha OCHOBAaHMH TOMOJIOTHH: CYyTh METOMA; ATAllbl MOCTPOCHHUS
MOJEJIH; BBIOOP CTPYKTYPHOTO I1Aa0I0HA; OLIEHKA KaueCcTBa MOJIyYeHHBIX MOJIETICH.



Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAETCSA CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayyia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 0ajim - BBICTABISAETCS CTYIEHTY, KOTOPHIH HE 3HAaeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKAX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

JuddepenuupoBanupiii 3a4€T MPOBOAUTCS B ycTHOW ¢dopme mo Owieram. B kaxmom Owiete
NpPE/ACTaBICHO JBa TEOpPEeTHYeCKHMX Bompoca. I[lpm mpoBerneHuu 3auéra  oOydaromiemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromierocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



