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Mporpammy avcumnanHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Akbeposa H.W. Kadbenpa
broxmmmnm n BroTexHonorumn otaeneHne buonorum n buotexHonorun , Natasha.Akberova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

1) 03HaKOMNIEHME C COBPEMEHHBIMU JOCTUXEHNAMUN B 06/1aCTV KOMMbIOTEPHOMO MOAENIMPOBAHUS
LMHAMUK1 BMOMONeEKyNsSipHbIX 06 bEKTOB 1 CUCTEM; 2) 0Oy4eHNe BNaaeHWo COBPEMEHHbIMI METOLaMM
MONEKYNSIPHOrO MOAENMPOBaHUS BUOCTPYKTYP.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[aHHas yuebHas aucumnnnHa BkntodeHa B pasgen " M1.B.1 ObweHay4HbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 020400.68 Bronorust 1 0THOCUTCS K BapUaTMBHOM YacTu.
OcBawuBaetcs Ha 1 kypce, 1 cemecTp.

O6weHay4yHbln umkn M.1.61. MNpoBoaunTcs Ha 1 Kypce 2 ceMecTpe. B Havane kypca CTyLeHT AONXKEH
MMEeTb O0CTaTO4HbIE 3HAHMSA B 06N1acTh KNeTo4HOoN bronormumn, 6roxnMmnmn, 6Uonankn, MonekynspHoi
6uonorun B 06 bemMe nporpammbl 6akanaespuarta bruonoruu.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N

MK-6 TBOPYECKM MPUMEHSET COBPEMEHHbBIE KOMMbIOTEPHbIE
(npodbeccuoHanbHble TexHonoruu npu cbope, obpaboTtke, aHanu3e 1 nepenaqe
KOMNeTEHLMW) 6ronornyeckoin nHpopmaumu;

crnocobeH camMocToSATENbHO NprobpeTaTb NHGOPMAaLNIO C
OK-6 MOMOLLbIO MHGOPMALMOHHbBIX TEXHONOMMIA U UCNOMNb30BaTh B
(06WeKyNbTypHbIE NPaKTUYECKOoW OesTENbHOCTU HOBbIE 3HAHNS 1 YMEHWS, B TOM
KOMMEeTeHLMW) Yncne B HOBbIX 06NACTSIX 3HAHWIA, HENOCPEACTBEHHO HE

CBA3aHHbIX CO cpepoint AeATeNbHOCTU.

CaMOCTOSITENIbHO aHaNU3NpPyeT NMEIoLLYHOCS MHGOPMaLMIO,
BbISIBNSIET (PyHOaMeHTanbHble Npobnembl, CTaBuT 3anady u

MK-3 BbINONHSET nonesble, nabopaTtopHble Buonornyeckue
(npodpbeccmoHanbHble NccnenoBaHUs Ons peeHns KOHKPeTHbIX 3aaay rno
KOMMNeTeHuunm) cneumanusauum ¢ UCNob30BaHNEM COBPEMEHHON annaparypbl

1 BbIYVCNINTENbHBIX CPEACTB, IEMOHCTPUPYET OTBETCTBEHHOCTb
3a Ka4ecTBO PaboT U HayyHyl0 OCTOBEPHOCTb PE3ynbTaToB

B pe3ynbtaTe 0CBOEHMS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

npeacTaBneHns, nexalime B OCHOBE MOLAENMPOBAHUSA MONEKYNAPHOM OVHAMUKN; BO3MOXHOCTU
KOMMbIOTEPHOI peann3aunn; 6a3oBble anropuTMbl 4151 HAXOXAEHNS MEXMONEKYNSPHbIX
B3anMMOLENCTBUA N YACNEHHOIO NHTErPUPOBaHNS YPaBHEHUN OBUXEHNA MONEKYNSPHON CUCTEMBI;
npuMepbl NOCTAHOBOK U UCMOMb30BAHHbIX TEXHONOMNA NPY NPOBEAEHUNS BblYNCTUTENBHbIX
3KCMEePUMEHTOB C BUOCTPYKTYpaMu; NPUMepPbI BbIYNCIUTENbHbBIX 3KCNEPUMEHTOB C Benkamm; MecTo U
POSib MONEKYNSAPHOIO MOLENMPOBaHUS BUOCTPYKTYP B Buonormu.

2. IONXeH yMeTb:

npoBOONTb pacHeTbl ANnsd MOLENbHbIX MOJIEKYNAPHbBIX CUCTEM C NCMNOMb30BaHNEM PA3JINYHbIX
nporpaMMmHbIX CpencTs; NpoBoONTb o6pa60TKy pe3ynbTaTtoB MONEKYNAPHO-ONHAMNYECKUNX PACHETOB.

3. 0OMXEH BnageTb:
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MEeTOaMU 1 OCHOBHbLIMM MPOrpPaMMHbIMU CPeACTBaMM AN MONEKYNIAPHOr0 MOLENMPOBAHUS
B6UOCTPYKTYP.

4. NONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

HaBbIK/ NCMOJIb30BaHNA BblHNCNTUTENIbHbIX METOO0B U YMETb NUCMOJ/Ib30BaTb 3T METOObI B
nnaHnpoBaHM N OCyWweCTBIEHNN BbIHUCNNTENIbHBIX 3KCNEPUMEHTOB.

4. CTpyKTypa 1 cogepXxaHvue AUCLUNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb ANCLMMIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUUMNINHBI 9K3aMeH B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Buabl v yachbl
ayauTopHow paborbl,
Hepens WX TPy A0EMKOCTb Tekywume copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA pabortbl

Paspen
N AucuunnnHel/ CemecTp
Moayns

Nekunn

Tema 1. OcHOBbI
mMoOennpoBaHuns
‘IMmonekynapHom
ONHAMKKN

Tema 2. AnropuTMmbl
o |y4eTa 1
TepPMOAMNHAMUYECKNX
XapakTepucTuK cpenbl

Tema 3. TexHonorum
NOCTaHOBKN Y
npoBeneHnNs
BbI4NCNIUTENbHbIX
‘[eaKCnepuMeHTOoB C
pasnnyHbIMU
6rOMONEKYNSPHBIMU
cucTemamm

Tema 4. lNporpammHoe
obecneyeHne
4.|MOneKkynsipHoro 1 9-11 0 6 0
MOLENNPOBaHNS
BUOCTPYKTYP
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 5. lNposeneHne

HNP ?MogaenuposaHue

MOneKynspHomn
[AnHaMuKn 1 12-13 6 0

rmopaTnpoBaHHON

MaKpOMONEKYNAapHOW

CUCTEMDI?
.[Tema 6. Attectauuns 1 13 6 0

Tewma . UItorosas aK3ameH
. 1 0 0

doopMa KOHTpons

Ntoro 0 36

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. OcHOBbI MOOENUPOBaHUA MONEKYNAPHOU AUHAMUKHU

npakTudeckoe 3aHsitne (6 yaca(os)):

CemuHap: " lNMpnHUMNbI MOAENMPOBAHMSA MONEKYNSIPHON OUHAMUKA "

Tema 2. ANropuTMmbl yyeta TepMOAMHAMUYECKUX XapaKTepUCcTuK cpeabl
npaktnyeckoe 3aHsitne (6 4aca(os)):

npakTuyeckas pabota no cosgaHno CTpykTyp buonornyeckux monekyn, pabota 8 ChemCraft

Tema 3. TexHONOrMM NOCTaHOBKU U nposepneHud BblYNCNnUTEsibHbIX 3KCNEepuMEeHTOB C
pa3nn4yHbiMun 6I/IOMOﬂeKyJ19IprIMVI cncremamum

npakTudeckoe 3aHsitne (6 yaca(os)):
MpakTnyeckas pabota no cos3aaHumio input-cpaina ans NpoBeaeHns MONeKynsiPHON AUHAMUKIA
Tema 4. NMporpammHoe obecrneyeHne MONEeKYNIIPHOro MoAEeIMPOBaHUA BUOCTPYKTYP

npakTnyeckoe 3aHsitne (6 4yaca(os)):
MpakTuyeckas pabota nNo pacyety MonekynsipHoi guHammkm B nporpamme NAMD ¢ Bnsyanusauueit

B VMD

Tewma 5. NposeneHne HAP ?MoaenupoBaHue MONEKYNsipPHON AMHAMUKMU rMapaTupoBaHHOM
MaKpOMONeKyNnapHON CUCTEMbI?

npakTundeckoe 3aHsitne (6 yaca(os)):

MpakTuyeckas pabota : " MeToamka NPoBELEHNS BbIYNCIUTENbHOIO 3KCNEPMMEHTA MO
MOLENMPOBAHNIO MONEKYNSPHOM ANHAMUKN"

Tema 6. AtTtecTtauus

npakTudeckoe 3aHsitne (6 yaca(os)):
MMpeseHTauns pesynbtatos HNP

4.3 CTpyKTypa 1 copepXxaHume caMOCTOsITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Bunpbl
N Paspen Cemectp| HeAens | camoctosirensHoit TpyaoemkocTh ;%%%:L:‘T’:;Eggﬂn
JAucunnnmHol pcemeCTpa pa6oTbl (B yacax) 260TbI
CTY[EHTOB P
Tema 1. OcHoBbl .
ema 1. OcHo Monroroska k YCTHbIN onpoc
1, [MOASNMPOBariz 1 1.3 |OnPocy v 2 KoHTponbHas
‘IMonekynspHoi KOHTPONbHOW a6orT)a
LVHAMUKK pabote P
PernctpaumnoHHbIii HoMep am PAEKTPOHHBH
BN YHHBEPCHTET
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 2. AnropuTMmbl MNoarortoska K YCTHBIA ONPOC
o V€T 1 4-5 [onpOcy ¥ 2 KoHTponbHas
‘|TepMoanHaMmnyeckmx KOHTPOMbHOW 26012
XapakTepucTuK cpefbl pabote P
npoBeneHns onpocy v
BIF:I'-II/IC}'II/ITeﬂbeIX KOHTPObHOM YCTHbI onpoc
3. 1 6-8 |paborTe, 2 KoHTponbHas
9KCNEepUMEHTOB C
DAZNNUHBIMU OCBOEHUEe paboTa
B6roMOoneKynsipHbIMU Eog:béonpr'x
cuctemamm porp
Tema 4. [NporpaMmHoe
obecneyeHne OcBoeHune YCTHbI onpoc
4.|MoneKkynspHoro 1 9-11 |KOMNbIOTEPHBIX 2 KoHTponbHas
MOOENMPOBaHUS nprpamm pabota
B6roCTPYKTYp
Tema 5. lNpoBeneHne
HWP ?MogenvnposaHue
MONEKyNapHOMN
5.{anHamumkmn 1 12-13 Da%seueHme 8 KoHcynbTaumn
rMopaTupoBaHHOM
MaKpOMOJEKYNSPHOWA
CUCTEMbI?
MoaroToBk
peaeHTaLM Mo Ouerika
6.Tema 6. ATTectaums 1 13 P 2 npeseHTauumn n
pesynbTatam noKnana
HNP
Wtoro 18

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

Mpy 0CBOEHWMN ONCLMMNVHbBI MPeaycMaTpUBaeTCs WPOKOE UCMONb30BaHNE aKTUBHbIX U
NHTEPaKTMBHbIX (POPM NPMOBPETEHNS HOBLIX 3HaHWI. B 06s13aTenbHOM nopsake AonXeH ObiTb
obecneyeH OocTyn cTyneHToB B MIHTepHeT. B kypce 3annaHupoBaHa akTMBHas paboTa B
KOMMNbIOTEPHOM Knacce. XenatenbHo Takxe, 4Tobbl CTyfeHTaM bbina npenocTasnieHa BO3MOXHOCTb
yOaneHHoro JOCTyna K pecypcam Ha BblYMCNUTENBHOM KnacTepe.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OcHOBbI MOOENUPOBAHUA MONEKYNAPHOW OUHAMUKU

YcTHbI onpoc KoHTponbHas paboTa , npuMepHbIe BOMpPOCh!:

YCTHbI onpoc 1 KoHTponbHas paboTa no teme"OcHoBbl MogenmposaHus MI"

Tema 2. AnropuTMmbl yyeta TepMOoAMHaAMUYECKUX XapaKTepucTuk cpeabl

YcTHbI onpoc KoHTponbHas paboTta , NpMMepHble BOMPOChI:

YCTHbIN ONpOC 1 KOHTPOMbHasA paboTa no Teme"YuyeTt xapakTepmucTmk cpeabl Mpu MoAenMpoBaHms

M,ﬂ,"
Tema 3. TexHONOrMn NOCTaHOBKU U npoeeneHns BblIMNCNINTENIbHbIX 3KCNMEepuMeHTOB C
pa3nnyHbiMU 6VIOMOHEKyJ19IprIMVI cucremammn

PerncTtpaunoHHbii HoMep AE
HH
SEMALIME

3
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YcTHbI onpoc KoHTponbHas paboTta , NpMMepHble BOMPOChI:

YCTHbI ONpoc 1 KOHTponbHas paboTa no teme "Co3spaHue input-cpaiina”

Tema 4. NMporpammHoe obecrneyeHne MONEKYNIPHOro MOAEeTMPOBaHUA BUOCTPYKTYP
YcTHbI onpoc KoHTponbHas paboTa , npuMepHbIe BOMpPOCh!:

YCTHbIA ONPOC U KOHTPONbHas paboTano Teme "lNporpamMMHoe obecneyeHne MonekynsipHoro
MogenupoBaHms 6uocTpyktyp "

Tewma 5. NposeneHne HAP ?MoaenupoBaHue MONEeKyNsipHOM AMHAMUKMW rMapaTupoBaHHOM
MaKpOMONeKyNnapHON CUCTEMbI?

KoHcynbTauum , npuMepHbIe BOMPOCHI:

KoHcynbTauuun no nposeneHuio HAP

Tema 6. AtTrectauus

OueHka npeseHTauuun 1 goknaga , NpuMepHbie BOMPOChI:

OueHka npeseHTauuun n goknana coctaenset 60% OLEHKN Ha 9K3aMeHe
Tema . UToroBas coopma KOHTpoOns

MpuMepHbIe BONPOCHI K 9K3aMEHY:

MpuMepHbI NepeyeHb BOMPOCOB NPOBEAEHNS TEKYLLEro KOHTPONS 1 NPOMEXYTOYHON atTectaumm no
MTOram OCBOEHMNS ONCLIMMIUHDI

1. MooenupoBaHne MoNekynsapHoOn OANHAMUKN, NOENHbIE OCHOBbI 1 BO3MOXHOCTU KOMMbIOTEPHOM
peanusaunn.

2. GyHKUMOHaNbHbIV BUA 1 om3nydeckas npmpoaa noTeHunanoB MONEKyNsipHbIX B3aMMOLENCTBUIA.

3. YpaBHeHUs OBUXEHNS MONEKYNSPHOM CUCTEMBI. VIX pa3dHOCTHas annpokcumauns (anropuTmbl:
Bepne, leap-frog Bepne, ckopocTtHom Bepne).

4. MogenvpoBaHue OMHAMUKM KOHOEHCUPOBAHHbIX cMCTeM. [epuoanyeckme rpaHnyHble YCnoBuMs.

5. AnropuTtm Bepne (cocTtaBneHue cnucka cocenen) ans Bbl4NCNEHNS HEBANTEHTHbIX
B3anmogencTenii. OueHka BbICTPOOENCTBUS.

6. ANropuT™M CKaHNPOBaHWS ONs HAXOXOEHUS BaH-Oep-BaanbCoBbIX B3aumoaenctauin. OueHka
bbicTpOOENCTBUS.

7. Temnepatypa. TepMmocTatnpoBaHme MONEKYNsSIPHOM CUCTEMbI (MacluTabnpoBaHMe CKOPOCTE;
TepmocTtat bepeHaceHa; TepmocTat Hoze-l'yBepa; cTtoxactmyeckas aMHaMmmka; CTONKHOBUTESbHbIN
TepMmocTar).

8. Yuert pactBoputens. bpoyHoBckas anHamuka. CTONKHOBUTENbHAS MONIEKYNSPHAS ANMHAMMKaA.
9. BblumcneHne naBneHns B Manbix MONEKYNSpHbIX cuctemax. bapocrtar BepeHaceHa.

10. MonenvpoBaHue MakpoOMOMeKysbl B r’MAPOANHAMUYECKOM MOTOKE.

11. Obwas cxema MONeKkynsapHO-AMHAMUYECKOrO BbIYUCIUTENBHOMO 9KCNEPUMEHTA.

12. MonekynspHas anHamunka 6enkoB. lNpuMepbl NOCTaHOBKA BbIYNCANTENBbHbBIX 3KCMEPUMEHTOB.

13. ObpaboTka TpaekTopuii MONEKYNAPHOW AMHAMUKN. BpeMeHHbIe aBTOKOPPENSLNOHHbIE COYHKLIMN.
KoadpdpuuneHTsl nepeHoca.

14. MeToanka NpoBeAeHUs MONEKYNSPHO-ANHAMUYECKUX pacyeToB ¢ BriomeMbpaHHamu.
15. MonenvpoBaHue cunoBoro passopaymsaHns 6enkoBori rnobynbi.

16. MocTaHoBKa MONEKYNAPHO-AMHAMUYECKMX PACYeTOoB C AeHaprMepamu

Bonpochkl 1 ynpaxHeHns TeKywwero KOHTPOS TEOPETUYECKO NOArOTOBKM:

1. Kakme npeacrtasneHuns nexat B OCHOBE MOLENVNPOBAHNS TEMNNOBOW NOABUXHOCTU aTOMapPHbIX
CUCTEM METOA0M MONEKYNAPHOA AMHaMUKN? Korga n ans Kakmx MONeKynsipHbIX CUCTEM Obinn
NpoBeAEHbI NEPBbIE BbIYNCNTENbHBIE 3KCMEPUMEHTbI C MPUMEHEHNEM METO4A MONEKYNSPHOM
ONHAMUKN?

2. [laite cxemaTtnyeckoe onmcaHme noCTaHOBKU U npoeengeHmns MonekynsapHo-anHaMn4eckoro
BblHNCNNTENbHOIO 3KCrnepmMeHTa.

3. Kakue nporpamMmHble KOMMAeKChbl Ansi MOAENMPOBaHMS MONIEKYNSPHOV ANHAMUKY
6roMoneKkynsipHbIX cMcTeM Hanbonee pacnpocTpaHeHbl B HAacTosWee BpeMs?
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4.1 kr BOAbl MPU HOPManbHbIX YCNOBUSAX 3aHUMaeT o6beM 1 nnTtp. Haamte ob6bem, Npuxoaswmnincs B
cpenHeM Ha ofHy monekyny Boabl. OLueHUTe pacCcTosiHNE MeXAY KMCNopoaaMm COCeNHUX MONEKyn
BOIbl, NPEAMNONOXMB, K MPUMEPY, 4TO MONEKY/bl BOLbI PACMONOXEHbI B y3N1ax NPOCTOR Kybunieckoi
peweTkun.

5. MNMprBegute xapakTepHble BENMNYUHbI NPOCTPAHCTBEHHbIX, BPEMEHHbIX U 9HEePreTn4eckmx
MacwTaboB, BO3HMKAOLWMX NPY ONUCAHUN MONEKYNSPHbIX cucTeM. Kakne MeToabl UX OLEHKU MOXETE
Bbl npeanoxuTb?

6. 1000 aTOMOB 3anonHsOT Kyb 1 pacnonaratoTcs B y3nax npocTtoi Kybuyeckoi pelweTtkun. Hanaute
4MCNo aTOMOB (a) nexallumnx Ha NoBepPXHOCTM Kyba 1 (6) nexatmx B NpunoBepxHOCTHOM croe. Kakyto
LOM0 OT BCEX aTOMOB COCTaBNAIOT aTOMbl 9TUX ABYX CNOEB?

7. DaTb onpeneneHne pacyeTHOM S4ekn C NEPUOANYECKMMM FPAHNYHBIMU YCNOBUSIMU.
ApryMeHTUpyinTe NONE3HOCTb BBEAEHMS NEPUOANYECKNX MPAHNYHBIX YCNIOBWIA MPU MOAENMPOBAHN
KOHAEHCMPOBAHHOIO COCTOSIHWSA BELLECTBA.

8. lNycTb KOHOEHCMPOBaHHASA MONEKyNsapHas cuctemMa UMeeT TPaHCNALUNOHHYIO CUMMETPUIO MO TPEM
KOOPAMHATHbIM HanpaeneHusM ¢ nepuoaamm ax, ay, az CootBeTcTBeHHo. Onpeaenum pacyeTHyto
A4eriKy Kak npsAMOoyronbHbli napannenenvnem, coBnanatroWwmnin ¢ a4ernkomn NnepnoanyHoOCT
pacronoXeHHbI B Ha4ane koopanHart. [ns nponssonbHOM YacTulbl, UMEKoLWen KoopanHartsl (X, Y,
z), Bbinucatb hopMynbl (ykasaTb anroputm) 4ns HAXOXAEeHUS KoopanHaT ee obpasa B pacyeTHOM
a4yenke.

9. NonumepHas monekyna B pa3baBneHHOM pacTBOpe MMeeT cocTosiHMe Knybka. [ns
MOOENMPOBaHMSA ee NoBeeHUs bbina npennoxeHa MoAenb, B KOTOPO nonvmep 6bin npeacTaBneH
uenoykoin n3 100 wapos gnameTpa 1, COeAMHEHHbIX BaNIEHTHbIMU CBA3SMU ONHbI 1, @
pacTBOpuMTENb - NPOCTbIMM Wapamu anameTtpa 1. PacyeTHas siveiika 6bina B3sita B doopme kyba ¢
NepuoanyeckuMm rpaHnyHbIMmn ycnosmammn. OueHnTe obliee YMCno Wwapos, KOTOpoe HeobxoanMo
MOMECTUTb B PACYETHYIO S4eliky Ansi TOro, 4Tobbl B NpoLLecce TennoBbiX donyKTyauunii NoNMMEpPHOro
Knybka coxpaHsinnch ycnoeusi pa3baBneHHOro pacteopa, To eCTb, YTOObl MONMMEP HE UMEN
KOHTaKTOB C 06pasamu nonmMepa B COCEOHNX siHeinkax.

10. BsanmoencTeme aToOMOB HENTPA/bHbIX ra30B XOPOLWO ONUCbIBAET NOTEHLMArN
INennapp-OxoHca. Npueeaute ero Bua. Ykaxute napameTpbl noTeHUmnana n nx ousnyeckui
CMbIC/. BbiBeaute doopMynbl Ona CU MEXMONEKYNSPHOro B3aMOAENCTBMSA, 3a0aBaeMbIX
noteHunanamu JleHHapa-IxoHca.

11. CchopmynumpoBatb, B 4eM COCTOMT anroput™ Bepne (NpocTenwas pasHocTHas annpokcuMauns)
NS YACNEHHOrO MHTErPUPOBAHUS KNAacCUY4eCKnx ypasHeHUn HbloToOHa ans CUCTEMBI
B3aVMOLENCTBYIOWMNX MaTepmanbHbiX YacTuu. C Kako TOYHOCTbIO Ha Ware HaxoaaTCcs KoopAnHaThbl
aTomoB? Jlokasatb! Kak MOXHO HaxoanTb CKOPOCTU YacTuy, Npu UCNonb3oBaHUM 3TOro metoaa?
YKkasatb TOYHOCTb, C KOTOPOWN HAX0O4ATCS NPU 3TOM CKOPOCTMU.

12. [latb onucaHwe anropmutMa ¢ nepeckokamm (unu leap-frog anroputma) ons YNCNEHHOro
WNHTErpmMpoBaHMs KNacCUYeCKnx ypaBHEHNIA OBUXEHNS B3aMMOOENCTBYOWMX aTOMOB. BbiBecTun
pacyeTHble popmynbl. [1pMBECTU OLEHKM TOYHOCTU, C KOTOPOW BbIMUCISIOTCS KOOPANHATbI U
CKOPOCTMW.

13. MNMpwnBecTn hopmMynbl 4N CKOPOCTHOro anroputMa Bepne ong 4YNCNeHHOro MHTErpnupoBaHns
KNacCU4eCKNX YPaBHEHUIN ABUXEHNS MONEKYNSIPHOM CUCTEMbI. [Tokasatb, Y4TO TpaekTopus,
nony4aemasl C NPUMEHEHNeM 3Toro MeToaa, B TOYHOCTM COBMadaeT C TpaekTopusMu, KOTopble gaet
NpUMeHeHne NPoCcToro anroputma Bepne n anroputMa ¢ nepeckokamu. B 4eM npenmywecTso
CKopocTHOro anroputma Bepne?

14. Onncatb BO3MOXHbIE CNOCOObI NPUBEAEHNSI MOAENMPYEMO MONEKYNSPHOW CUCTEMBI K
COCTOSIHWIO, OTBEYaloWweMy 3agaHHon Temnepatype. Mogmudrkaunsa ypasHeHU OBUXEHNS ONS
9pPEKTUBHOIO yyeTa TepMoCcTaTUpytowero BO3AeCTBUSA BHELWHEN cpelbl.

15. Yrto Takoe "nsotepmunyeckas monekynspHas amHamuka"? BoinucaTtb ypaBHEHUS OBUXEHUS,
ABNSAOWMECSH aHANOroOM ypaBHEHU HblOTOHA, HO ANS KOTOPbIX UHTErpanoM ypaBHEHUA OBUXEHNS
ABNAETCA HEe MONHAs 3HEPrus, a KNHeTnyeckas SHeprus CUCTEMbI.

16. Ldatb onucaHne "tepmoctara bepeHaceHa". BoinncaTb ypaBHEHUS OBUXEHUS OS5 3TOrO Crnyyas.
OTMeTUTb N3BECTHbIE HELOCTATKN NPUMEHEHNS 3TOr0 METOAA AN TEPMOCTATUPOBAHNS
MONEKYNAPHON CUCTEMBI.
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17. lpuBecTn ypaBHEHMS OBUXEHUS MONEKYNSPHOW CUCTEMbI, UCMOMb3YyIolWne TepMocTar
Hose-l'yBepa. Onuwmnte, B 4eM COCTOMT ero NPMMEHEHNE.

18. Onnwute NOCTaHOBKY MONEKYNAPHO-ANHAMUNYECKOro BbIHNCNNTENbHOIO 3KCNepmnMeHTa no
C0O30aHuKo Ll.I/IﬂI/IH,D,pI/I‘-IGCKOVI nonocTn, 3afaHHoOro paaunyca, B gooconmnmuoHom bucnoe.

19. Onnwute NOCTAHOBKY MONEKYNApHO-ANHAMNYeCKOro BblHMCNNTENbHOIO aKCNnepmnMeHTa no
3aKNMK4YeHnO (C)KaTI/I}O) MakKpoMonekysnbl B LUNNHOPWYECKYIO NONOCTb, 3a4aHHOro panuyca.

20. OnnwunTe BO3MOXHbIE 3Tarbl N0 NPUroTOBNEHMIO U MPOBEAEHNIO MONEKYNSPHO-ANMHAMUNYECKMX
BbIYMCNNTENbHBIX 9KCMEPMMEHTOB rMApPaTMPOBaHHOMO oocdonMnMaHOro 6Ucnos ¢ BKIOYEHNEM B
Hero kaHanoobpasytouero nentnaa rpammumnonHa A.

21. CKOHCTPYyMpynTEe NOTEHUMANBHYIO COYHKLMIO, OMUCHIBAIOLYIO B3aUMOOEACTBME aTOMOB C
HenpoHMUaeMbiM cpepoumnnHAPOM. Kak MOXeT BbIrnsgeTb BblYUCANTENbHbIA 9KCNEPUMEHT Mo
BblpaLMBaHUIO NOMOCTU B pOpMe copepoumnmHapa B yXXe NMMetolwencs MoaenbHON MONeKynsapHom
cucreme?

7.1. OcHOBHas nuTteparypa:

"Bo3neBa B. A. ba3osble 1 npuknagHble MHGOPMaLMOHHbIE TexHonorum: YuebHuk / B.A. 'Bo3aesa. -
M.: O ®OPYM: HAL MHDPA-M, 2014. - 384 c.:

http://znanium.com/bookread.php?book=428860
OBC "3HaHunym"

Bpatycb A.C., HoBoxunos A.C., MNMnatoHos A.T. ? [luHaMuyeckme cuctembl n Mogenun ruonoruu. -
M.: duamatnut, 2010. - Pexxum goctyna: http://e.lanbook.com/view/book/2119 9B6C "JlaHb"

NHpopmaTtmka: YuebHuk / B.A. KaimuH; MuHuctepcteo obpasoBaHus PO. - 6-e uag. - M.:
NH®DPA-M, 2010. . - Pexxum goctyna: http://znanium.com/bookread.php?book=224852 36C
"3HaHuyMm"

MewankuH B. IN. OcHoBbl MHopMaTU3auMm N MaTeMaTMyeckoro MoAENMPOBaHNSA SKONOrMYECKNX
cucteMm: YyebHoe nocobue / B.M. MewankuH, O.B. bytycos, A.l". MHayk. - M.: MIH®PA-M, 2010. -
357 c.: http://znanium.com/bookread.php?book=184099

9bC "3HaHuyM"

Axbeposa, HaTtanbsi ViBaHoBHa. MeTunmpoBaHue reHoB-CynpeccopoB Npu pake npocTtaThl: y4ebHoe
nocobue no kypcy "buonHdopmatuka" / H. . Akbeposa, . N. Nbparnmosa; KasaH. roc.
yH-T.Ka3aHb: M3a-Bo KasaH. roc. yH-Ta, 2008.33 c.: un.; 21.bubnuorp.: c. 32-33 (12 HasB.), 100.

7.2. lononHutenbHasa nuteparypa:

®dponosa, Jltoammuna JleoHnaoBHa. Basbl AaHHbIX HYKNEOTUOHbLIX NOCNenoBaTeNbHOCTEN
Genbank/EMBL/DDBJ. AHHoTauus reHa arcA E.coli K12: yuebHoe nocobue no kypcy
"BruonHgpopmartmka" / J1. J1. dponosa, A. A. Xuguatynnuna, A. C. KysbMuHa; KasaH. roc.
yH-T.KasaHb: M13a-Bo KasaH. roc. yH-Ta, 2007.45 c.: un.; 21.bubnurorp.: c. 44, 50.

7.3. UHTepHeT-pecypcChl:

Entrez cross-database search page - http://www.ncbi.nlm.nih.gov

Buonoruyeckne 6aHkun n 6asbl gaHHbIX - hitp://www.nsu.ru/education/i4biol/noframes/reviewdb.html
NINCT NPOrpamm Osas MONeKynspHom auHamukm - http://www.moldyn.ru/links.htm

MopTan 6UOMHGOPMALMOHHbBIX PECYPCOB AJ151 TEHOMUKM M NPOTEOMUKN - http://www.expasy.org

doopyM Mo MonekynsipHoi buonorunm -
http://www.molecularstation.com/ru/bioinformatics/biological-databases/

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)
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OcBoeHve OucumnImHbl "BeeaeHune B KOMMNbIOTEPHOE MOAEMPOBaHNE NPOCTPAHCTBEHHO
CTPYKTYpbl BuononuMepoB" npeanonaraeT NCMNOb30BaHNe Cneayolero MatepuanbHO-TEXHNYECKOro
obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTepPaKTMBHON TpMbyHbI Npenoaasatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatenb MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbIA KOMMbLIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

KoMnblOoTEPHbBIN Knacc ¢ BbIxoAoM B IHTEPHET, OCTYN K BbIHUCIUTENbHbBIM Knactepam

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHunio 020400.68 "Bronorna" n maructepckoi nporpamme Menmko-6Monorniyeckne Hayku .
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