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Mporpammy oucumnnuHbl paspabotan(a)(v1) OoueHT, K.H. (noueHT) Akbeposa H.N. kadenpa
6rnoxumun MOMub oToeneHne pyHoameHTanbHo MeanumHbl , 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 AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnnHa BknodeHa B pasgen " M1.B.1 ObweHay4yHbIi" OCHOBHOWA
obpaszoBartenbHoit nporpamMmbl 020400.68 Bronorusi 1 0THOCUTCS K BapuUaTMBHOI YacTu.
OcBauBaetcs Ha 1 kypce, 2 ceMecTp.

O6weHay4yHblin umkn M.1.51. MNMpoBoaunTcs Ha 1 Kypce 2 ceMecTpe. B Havane kypca CTy4eHT AONXEH
MMEeTb OOCTaTO4YHbIE 3HAHMSA B 06N1acTM KNeTo4HON bronormumn, 6roxnMmmn, 6Uounankn, MonekynspHo
6uonorun B 06 bemMe nporpammbl bakanaspuarta 6ruonoruu.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMINHBI (OOPMUPYIOTCS Cneayowmne KOMNeTEHUUN:

PacwuucpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

[K-6 TBOPYECKM NPUMEHSET COBPEMEHHbBIE KOMMbIOTEPHbIE
(npodbeccuoHanbHble TexHonoruu npu cbope, obpaboTtke, aHanu3e 1 nepenaqe
KOMMNEeTEHLMW) 6ronornyeckoin nHpopmaLmu;

crnocobeH camocTosATENbHO NprobpeTaTb NHGOPMaLNIO C
OK-6 MOMOLLbIO MHGOPMALMOHHbBIX TEXHONOMMIA U MCNOMNb30BaTh B
(06WeKyNbTypHbIE NPaKTUYECKOW OeSTENbHOCTN HOBbIE 3HAHNS 1 YMEHWS, B TOM
KOMMETeHLMW) yucne B HOBbIX 06NACTSIX 3HAHWI, HENOCPEACTBEHHO HE

CBA3aHHbIX CO cpepoint AeATeNbHOCTU.

CaMOCTOSITENIbHO aHaNM3NpPyeT NMEtoLLYOCS MHZOPMaLMIo,
BbISIBNSIET (PyHOaMeHTanbHble Npobnembl, CTaBuT 3aaady u

MK-3 BbINONHSET nonesble, nabopaTtopHble BUonornyeckue
(npodbeccmoHanbHble NccnefoBaHns Ons peeHns KOHKPEeTHbIX 3aaay rno
KOMMNeTeHuunm) cneumanusauum ¢ UCNob30BaHNEM COBPEMEHHON annaparypbl

1 BbIYVCNINTENbHBIX CPEACTB, IeMOHCTPUPYET OTBETCTBEHHOCTb
3a Ka4ecTBO PaboT U HayyHy NOCTOBEPHOCTb PE3ynbTaTos

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXeH 3HaThb:

npeacTaBneHns, nexalime B OCHOBE MOLAENMPOBAHUSA MONEKYNAPHOM OUHAMUKN; BO3MOXHOCTU
KOMMbIOTEPHOI peann3aunn; 6a3oBble anropuTMbl 4151 HAXOXAEHNS MEXMONEKYNSPHbIX
B3anMMOLENCTBUA N YACNEHHOIO NHTErPUPOBaHNS YPaBHEHUN OBUXEHNA MONEKYNSAPHON CUCTEMBI;
npuMepbl NOCTAHOBOK M NCMOSIb30BAHHbBIX TEXHONOIMIA MPY NPOBELEHNS BbIYUCUTENbHbIX
9KCMEePUMEHTOB C BUOCTPYKTYpaMu; NPUMEpPbI BbIYNCIUTENbHbBIX 3KCNEPUMEHTOB C Benkamm; MeCTO U
PO/b MONEKYNSAPHOrO MOAENMPOBaHNS BUOCTPYKTYP B Bronoruu.

2. IONXEeH yMeTb:

npoBOONTb pacHeTbl ANnsd MOLENbHbIX MOJIEKYNAPHbBIX CUCTEM C NCMNONMb30BaHNEM PA3JINYHbIX
nporpaMMHbIX CpencTs; NpoBoONTb 06pa60TKy pe3ynbTaTtoB MONEKYNAPHO-OANHAMNYECKUX PACHETOB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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3. 0ONXeH BnageTb:

MEeTOLaMUN 1 OCHOBHbIMM MPOrpPaMMHbIMU CPeACcTBaMmM ANt MONEKYNIIPHOrO MOLENNMPOBaHUS
B6UOCTPYKTYP.

HaBblK NCMNOJIb30BAHUNA BblHUCTNTENbHbIX METOO0B 1 YMETb UCMO/b30BaTb 3TV METOObI B
nnaHnpoBaHM N OCyLWEeCTBIEHUN BbIHUCNTUTENIbHbIX 3KCNEPUMEHTOB.

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyns
Obwas TpyA0EMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHUL(bl) 72 yaca(oB).
dopMa NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpuUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCUMNIMHe/ MOAYNIO
TemaTnyeckum nnaH QUCUUMNANHBI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywue coopmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnyeckuellabopatopHbie

3aHaTUA paboTbl

Paspen
N OdvcunnnuHbl/ CemecTp
Moayns

Nlekuunn

Tema 1. OcHoBbI
Mo4ennpoBaHns i YCTHbI ONpocC

1'M0ﬂeKyﬂ$|pHOI7I 2 1-3 2 0 0

ONHaMUKn

Tema 2. AnropuTMmbl
yyeta i YCTHbIIA ONpoC

2. TepMoANHAMNYECKMX 2 4-5 2 0 0

XapakTepucTuk cpenpl

Tema 3. TexHonoruu
NOCTaHOBKM U
npoBeneHns
BbIYUCIUTENBHbIX
3. 9KCMEepPVIMEHTOB C 2 6-8 2 4 0
pasNNYHbIMU
6rOMONEKYNSPHBIMU
cucTemamm

Tema 4. lNporpamMmHoe
obecneyeHne KOHTPOMbHas
4.|MOnekynspHoro 2 9-11 0 2 0 paboTa
MOLENNPOBaHNS
BUOCTPYKTYP

KOHTPO/NbHas
paboTta

KETPOHHBH
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Buabl 1 yachbl
Pasmen ayauTopHown pa6orTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'DMKII%V.:J.I-;;I;HE'I/ CemeCTpcemecha (B yacax) KOHTpOns
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA paboTbi
Tema 5. lNposeneHne
?

HP ?MonenvposaHue KypcoBas
MONeKynspHom abota no
5.|anHamMuku 2 (1213 | 0 8 0 E,I/ICLI,I/II‘IJ‘IVIHe

rmopaTnpoBaHHON
MaKpOMONEKYNAapHOW
CUCTEMbI?
_ Tema . NITorosas 5 0 0 0 3avet
goopMa KOHTPOSIS
Utoro 6 14 0

4.2 CopepxaHue OUCLUMNIMUHbBI
Tema 1. OCHOBbI MOAENUPOBAHUSA MONEKYNSIPHOW AUHAMUKU
JNleKLMoHHOoe 3aHsiTne (2 4aca(oB)):

MoaoenunpoBaHe MonekynspHoi auHamuku. Mpeaomet kypca. Kpatkasi UCTopusi YUCNEHHOro
MOJENMPOBAHNS MONEKYNSIPHOW OVHAMUKW. BbIMMCIUTENbHBINA 9KCMEPUMEHT, ero posb 1 MecTo B
HaHOBMOTEXHONOr .

Tema 2. AnropuTmbl yyeta TepMoAMHaAMUYECKUX XapaKTepucTuk cpeabl
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

MpocTpaHCTBEHHbIE N BpeMeHHble MacluTabbl. ELMHMLBI n3MepeHns B "MONEKYNSIPHOM MUpe".
XapakTepHble eMHNLbl MacChl, 3HepPruun, BpemeHn. O Ynucne Yactul, B MOAENNPYEMOIA
MOMEKYNSipHOM cuctemMe. SPAEKTUBHDIN yyeT pacTBoputens. MNeproanyeckne rpaHNYHbIe YCNOBKS.
dyHKUMOHANbHbIV BUA 1 hrnamyeckas Npupoaa noTeHLmManoB MoNekynsipHoro B3amMoAencTeus.
MonekynsipHas cuctema npeacTaBnsieTcs B BULE COBOKYMHOCTU B3aUMOLEACTBYOLLMX
MaTtepuanbHbIX YacTuL,. DHepPrus MONeKyNsiPHON CUCTEMbI CKaabiBAETCS U3 SHEPT U BaNEHTHbIX
CBsi3eii, BaNE€HTHbIX YrN0B, TOPCUMOHHBIX YrI0B, NMNOCKMX FPYMM, BaH-4ep-BaaibCOBbIX U KYOHOBCKMX
B3aMMOENCTBNIA. PYyHKLMOHANBHbIA BUL 3TUX B3aMMOAENCTBUIA, TO €CTb DOPMY/bl, MO KOTOPbIM
BbIYUCNSIETCSA SHEPrs B3aUMOLECTBYIOLMX aTOMOB, €CIM N3BECTHbI UX KOOPAMHATLI, U Tabnmupl
napameTpoB (3HaYeHW KO3DMULIMEHTOB, 3aBUCSILLMX OT TUMOB aTOMOB) 3aLat0T CUIOBOE Mone.

Tema 3. TexHONOrMM NOCTAaHOBKN U NPOBEAEHUS BbIYUCNTUTENbHbIX 3KCMEPUMEHTOB C
pasnuYHbIMKM 6MOMONEKYNSIPHLIMU CUCTEMaMM
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

HeBaneHTHble B3aMMOAECTBMSA: BaH-4ep-BaanbCoBbl U KYNIOHOBCKME cunbl. Pannyc obpesaHus.
KombrHaumoHHble Npasuna. 9KpaHnpoBaHne KyNoHOBCKOro noteHumnana. AnropuTMbl BblYMCIEHNS
HeBaNneHTHbIX B3anMmoaenctemini. OueHka Yncna HeBaNeHTHbIX B3auMOLENCTBUA. PGEKTUBHBIE
anropuTMbl, UCMONb3YOWMe KOHEYHbIN paanyc B3aumogenctens. Anroputm Bepne (= metog
cocTtaBneHusi cnuckos). OueHka ero bbiIcTpoAencTBUS. YicneHHoe NHTerpupoBaHe ypaBHEHWA
nsunxeHuns. Anropntm Bepne (npocTenwas pasHocTHas annpokcumauuns). Anroput™ ¢ nepeckokamm
(leap-frog anropntMm). CkopocTHOM anroputm Bepne. AnropmntMmbl yyeta TepmMoanHaMmnyYeckumx
XapakTepucTuk cpembl

npaktnyeckoe 3aHsitne (4 4aca(os)):

MpakTuyeckas paboTta no co3maHuio input-coaiina ons NpoBeaeHNs MONEKYNAPHON AUHAMUKM
Tema 4. NporpammHoe obecneyeHne MONEKYNSIPHOrO MOAETMPOBaHNA OUOCTPYKTYP
npakTnyeckoe 3aHsitne (2 4aca(os)):

MpakTuyeckas pabota no pacyety MOnekynspHoi auHammku B nporpamme NAMD ¢ Buayanunsauuer
B VMD

Tewma 5. NposeneHne HAP ?MoaenupoBaHue MONEKYNSIPHON AMHAMUKMW rMapaTUpoBaHHOMN
MaKpOMONEKYNAPHON CUCTEMbI?

PernctpaumoHHbIn Homep
Crtpanunua 5us 11.
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npakTudeckoe 3aHsitne (8 yaca(os)):

MpakTnyeckas paboTa : " MeToauka NpoBeLeHNs! BbIYMCIMTENbHOrO aKCreprMeHTa no
MOJENMPOBaHNIO MONEKYNAPHOM AUHAMUKIL"

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Hepens | camoctositensHon [TpymoeMKOCTb g%%“g:;ﬁ::;g:g;
AdvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
Tema 1. OcHoBbI
MOJENMPOBaHNS MogroToska K o
1. - 2 1- YCTHbIN on
MONEKYNSPHOM 3 onpocy 8 c onpoc
OVHaMUKN
Tema 2. AnropuTmbl
yeta noaroToeka K o
oY 2 4- YCTHbIN on
TepPMOONHAMUNYECKNX S YCTHOMY Onpocy 6 ¢ onpoc
XapakTepuCcTUk cpepbl
Tema 3. TexHonormn
NOCTAHOBKM lMoarotoBka
npoBeaeHns KOHTPO/IbHOW
3 [BBI4MCTIMTENbHDIX 5 6-8 pabore, 8 KOHTPONbHas
‘l[aKCrNepuMeHTOB C OCBOEHME paboTta
pasnnYHbIMM KOMMbIOTEPHbIX
6roMonekynsipHbIMK nporpamm
cuctemamm
Tewma 4. NporpammHoe MOAroroska K
KOHTPO/bHOW
obecreverine abote KoHTponbHas
4.|MOnekynspHoro 2 9-11 %CBOGHI/IG 10 a6o$a
MOOenMpoBaHns P
610CTPYKTYP KOMMbIOTEPHbIX
nprpamm
Tema 5. lNposeneHne
. noaroToBka K
HWP ?MoaenviposaHvie KYpCOBOIi paboTe Kypcosas pa6ota
MONEKyNSAPHON MO OVCUMNANHE 10 no oucumnnmHe
5.|anHammkn 2 12-13
rmapaTnpoBaHHOW
MakpOMONEKYNSPHOM Mposenexve 10 KoHcynbTaumm
cuctembl? HUP
NToro 52

5. 06paaoBaTeanb|e TeXHONOrmu, BKNoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

Mpy 0CBOEHWMN ONCLMMVHDBI MPeayCcMaTPUBAETCs WPOKOE UCMONb30BaHNE aKTUBHbIX U
MHTEePaKTMBHbIX (POPM NPMOBPETEHNS HOBLIX 3HaHWI. B 06s13aTenbHOM nopsake AonXeH ObiTb
obecneyeH AocTyn cTyneHToB B MIHTepHeT. B kypce 3annaHumpoBaHa akTvBHas paboTa B
KOMMNblOTEPHOM Knacce. XenatenbHo Takxe, 4Tobbl CTyfeHTam Obina npenocTasieHa BO3MOXHOCTb
yOaneHHoro JOCTyna K pecypcam Ha BblYMCIIUTENBHOM KnacTepe.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OcHOBbI MOOENUPOBaHUA MONEKYNAPHOW OUHAMUKMN
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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YCTHbI onpoc 1 KoHTponbHas paboTa no teme"OcHoBbl MofgenmpoBaHus M"

Tema 2. AnropuTmbl yyeta TepMOAMHAMUYECKUX XapaKTepucTuk cpeabl

YCTHbIA ONpocC , NPYMEepPHbIE BOMPOCHI:

YCTHbI ONpOC 1 KOHTPOMbHas paboTa no Teme"YuyeTt xapakTepmucTuk cpenbl Mpu MoAeNMpoBaHns

Mﬂ'"
Tema 3. TeXHONOrMM NOCTaHOBKM U NPOBEAEHNS BbIYNCNUTENbHBIX 3KCMEPUMEHTOB C
pa3nnyHbIMM 6GUOMONEKYNSIPHBIMU CUCTEMaMMU

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

YCTHbIA ONPOC U KOHTPONbHas paboTta no teme "Co3paHue input-cgpaina”

Tema 4. NporpammHoe ob6ecneyeHne MONEKYNSIPHOrO MOAENTMPOBaHNA OUOCTPYKTYP
KoHTponbHas pabota , npuMepHble BONPOCHI:

YCTHbI 0npoc 1 KOHTpOonbHas paboTano teme "lNporpamMmHoe obecrneyeHne MoNeKynsipHoro
MoOenMpoBaHms 6UoCTpyKTyp "

Tewma 5. NposeneHne HAP ?MoaenupoBaHue MONEKYNSIPHON AMHAMUKMW rMapaTupoBaHHOMN
MaKpOMONEKYNAPHOW CUCTEMDI?

KoHcynbTauum , npMMepHbIE BOMPOCHI:

KoHcynbTauuu no nposeneHnio HAP

KypcoBasi paboTa no AUCUUNINHE , NPUMEPHbIE BOMPOCHI:
OueHka npeseHTaumnmn 1 yCcTHOro goknaga o npogenaHHon HUP
Tema . UToroeasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:

MpuUMepHbI NepeyeHb BOMPOCOB NPOBEAEHNS TEKYLLEro KOHTPONS 1 NPOMEXYTOYHOR aTtTectaumm no
MTOram OCBOEHMUS ONCLIMMIUHDI

1. MooenupoBaHne MoONekynsapHoOn ANHaAMUKN, NOENHbIE OCHOBbI 1 BO3MOXHOCTU KOMMbIOTEPHOM
peanusaunn.

2. GyHKUMOHaNbHbIV BUA 1 omanyeckas npmpoaa noTeHunanoB MONEKyNsipHbIX B3aMMOLEACTBUA.

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

4. MogenvpoBaHue OMHAMUKM KOHOEHCUPOBAHHbIX cMcTeM. [epuoanyeckme rpaHnyHble YCnoBus.

5. AnropuTtm Bepne (cocTtaBneHue cnucka cocenei) ons Bbl4UCNeHUs HEBaNeHTHbIX
B3anmogmencTenii. OueHka bbICTPOaEeNCTBUS.

6. ANropuT™M CKaHUPOBaHWS ONs HAXOXOEHUS BaH-Oep-BaanbCoBbIX B3aumoaenctauin. OueHka
6bicTpOOENCTBIS.

7. Temnepatypa. TepMocTatMpoBaHe MONEKYNSAPHOI cMcTeMbl (MacwTabrupoBaHne CKOPOCTEN;
TepmocTart bepeHaceHa; tepmocTtar Hose-l'yBepa; ctoxactuyeckas gmHamunka; CTONKHOBUTENbHbIN
TepmocTar).

8. Yyet pactBoputens. bpoyHoBckas anHamuka. CTONKHOBUTENbHAS MONIEKYNSIPHAS AMHAMMKA.
9. BblumcneHune naBneHns B Manbix MONEKYNSpHbIX cuctemax. bapoctar BepeHaceHa.

10. MonenvpoBaHue MakpoOMONeKy bl B r’MAPOANHAMUYECKOM MOTOKE.

11. Obwas cxema MONeKynsapHO-AMHAMUYECKOrO BbIHUCIUTENBHOMO 9KCNEPUMEHTA.

12. MonekynspHas onHamunka 6enkos. lNpuMepbl NOCTaHOBKA BbIYNCINTENBbHbBIX 3KCMEPVMEHTOB.

13. ObpaboTka TpaekTopuii MONEKYNAPHOW AMHAMUKW. BpemMeHHbIe aBTOKOPPENSLNOHHbIE COYHKLIMN.
KoadpdpuuneHTbl nepeHoca.

14. MeToanka NpoBeAeHUsi MONEeKyNnsipHO-ANHAMUYECKUX pacyeToB ¢ BriomeMbpaHHaMu.
15. MonenvpoBaHue crnnoBoro passopaymsaHns 6enkosoli rnobynbi.

16. MocTaHoBKa MONEKYNAPHO-AMHAMUYECKMX PacYeToB C AeHaprMepamu

Bonpochkl 1 ynpaxHeHns TeKyLero KOHTPONS TEOPETUYECKOM NOArOTOBKM:
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1. Kakme npeacrtasneHuns nexat B OCHOBE MOOENVNPOBAHNS TEMNNOBOW NOABUXHOCTU aTOMapPHbIX
CUCTEM METOAO0M MOJNEKYNAPHOA AMHAMUKN? Korga n Onst Kakmx MONeKynsipHbIX CUCTEM Obinn
NpoBeaAEHbI NEPBbIE BbIYNCNTENBHBLIE SKCMEPUMEHTbI C MPUMEHEHNEM METO4A MONEKYNSPHOM
ONHAMUKN?

2. [laite cxemaTn4eckoe onmcaHme noCTaHOBKU U npoeeneHmns MonekynsapHo-anHaMmnyeckoro
BblHNCNNTENbHOIO 3KCrnepmMeHTa.

3. Kakne nporpaMMHbie KOMMNEKChI 015 MOAENMPOBaHNS MONEKYNSAPHON ANHAMUKA
H61OMONEKYNSIPHbIX CUCTEM Hambonee pacnpocTpaHeHbl B HACTOsILEee Bpems?

4.1 Kr BOObI MPU HOPManbHbIX YCNOBUSAX 3aHNMaeT obbeM 1 nnTp. HaiamTte obbem, Npuxoaswmnincs B
CpenHeM Ha ofHy Monekyny Boabl. OLueHMTE pacCTOsiHME MEXIY KMCNOPOAAMMN COCELHMNX MONEKY
BOIbl, NPEANONOXMB, K MPUMEPY, YTO MONEKY/bl BOAbI PACMONOXEHbI B y31ax NPOCTOR Kybunieckon
peweTku.

5. NpuBeauTe xapakTepHble BEMNYMHbI NPOCTPAHCTBEHHbIX, BDEMEHHbIX U SHEePreTn4eckmx
MacwTaboB, BOZHUKAKLWMX MPU OMMCAHUN MONEKYNSPHbIX CUCTEM. Kakne MeTobl X OLEHKN MOXETe
Bbl npennoxuTb?

6. 1000 aTOMOB 3anonHsAOT Ky 1 pacnonaratoTcs B y3nax npocTtoi Kybnyeckoi peweTtku. Hangute
4MCNo aTOMOB (a) Nexallmx Ha NoBEepPXHOCTM Kyba 1 (6) nexalwmx B NpunoBepxHOCTHOM cnoe. Kakyto
OO OT BCEX aTOMOB COCTaBNSAT aTOMbl 3TUX OBYX CNoeB?

7. aTb onpeneneHne pacyeTHOM S4enkn ¢ NepnoanyeckuMmn rpaHNYHbIMN YCIIOBUSIMA.
AprymMeHTupyiTe Nnones3HoCTb BBEAEHUS NEPUOANYECKUX rPaHMNYHbBIX YCNOBUIA NPY MOOENMPOBAHNN
KOHOEHCUPOBaHHOIO COCTOSIHUSA BellecTBa.

8. lNycTb KOHOEHCMPOBAHHAS MONEKyNsapHas cucTeMa UMeeT TPaHCNAUNOHHYIO CUMMETPUIO MO TPEM
KOOpOWHATHbIM HanpaBneHnsM ¢ nepnogamm ax, ay, az cCootTBeTCTBeHHo. Onpenennm pacyeTHyo
A4elnKy Kak NpsMoyronbHbI Napannenenunem, cosnagatoWwmin ¢ a4erkKon nepuoanyHoCcT
pPacnonoXeHHbIN B Ha4ane koopauHart. [Ing npovMsBonbHOM YacTuubl, UMetoLen koopauHarsl (X, Y,
z), BbinucaTtb OOPMynbl (yKasaTb anropuTM) ANs HaXOXAeHWsS KoopamHat ee obpasa B pacyeTHOM
a4yenike.

9. MonnmepHas Monekyna B pa3baBneHHOM PacTBOpPe MMEET COCTOSHUE Knybka. [ns
MOLENMPOBaHMSA ee NoBeAeHNs bbina NpennoxeHa MoAenb, B KOTOPO nonvmep 6bin npeacTaBneH
uenoykon n3 100 wapos avameTpa 1, CoOeANHEHHbIX BalEHTHbIMU CBA3AMM A/IMHbI 1, @
pacTBOpUTENb - NPOCTbIMK Wapamn anameTpa 1. PacyeTHas siveiika bbina B3sita B hopme kyba ¢
NepuoaNYECKUMM rPpaHNYHbIMKU ycrnoBmaMmn. OueHnTe obuiee YMCno Wwapos, KOTOpoe HeobxoanuMo
MOMECTUTb B PACYETHYIO Si4eliky A5 Toro, 4Tobbl B NpoLecce TennoBbiX donyKTyauunin NoNMMEpPHOro
Knybka coxpaHanmcb ycnoems pasbaBneHHOro pactesopa, T0 eCTb, YTOObI NONMMEP He NMen
KOHTakTOB ¢ obpasamu nonnuMepa B COCEOHMX SYeiikax.

10. Baaumoencrene aToMoOB HENTPabHbIX ra30B XOPOLWO ONUCbIBAET NOTEHUMar
Nennapa-OxoHca. MNMpueeante ero Bua. Ykaxute napameTpbl noTeHumana n nx ousnyeckum
CMbIC/. BbiBegute oopMynbl Ong CUA MEXMONEKYNSPHOrO B3aMOAENCTBUS, 3a4aBaeMbIX
noteHumnanamu JleHHapa-IxoHca.

11. CchopMynmpoBatb, B 4HEM COCTOMT anropuT™ Bepne (NpocTeriwas pasHocTHas annpokcuMauns)
NS YACNEHHOrO MHTErpUpPOBaHUS KNacCn4ecknx ypasHeHun HbloToHa ans cuctemsl
B3aMMOENCTBYOWMX MatepuanbHbix YacTuy,. C Kakon TOYHOCTbIO Ha Ware Haxo4aTCs KoopanHathbl
atomoB? [lokasatb! Kak MOXHO Haxo4uTb CKOPOCTW YacTUL, NPY MCNOMb30BaHUN 3TOr0 MeToaa?
YKkasartb TOYHOCTb, C KOTOPOWN HAX04ATCS NPU 3TOM CKOPOCTMU.

12. laTtb onucaHue anroput™a c nepeckokamu (unu leap-frog anropmutma) ons 4YNCNneHHoro
WNHTErpupoBaHns KNacCu4eCcKnx ypaBHEHNN OBUXEHMS B3aMMOOENCTBYIOWMX aTOMOB. BbiBecTun
pacyeTHble popMynbl. [PMBECTM OLEHKN TOYHOCTU, C KOTOPO BbIYUCASIOTCS KOOPpANHATBI U
CKOpOCTW.

13. MpwnBecTn hopMynbl 4N CKOPOCTHOrO anroputma Bepne ons YUCNEeHHOro MHTErpnupoBaHnS
KNacCUYECKNX YPaBHEHUI ABUXEHNS MONEKYNSPHOM CUCTEMbI. [TokasaTb, Y4TO TpaekTopus,
nony4yaemasl C NPUMEHEHNEM 3TOr0 METOAa, B TOYHOCTM COBMAdaeT C TPaeKTopmsaMu, KOTopble gaet
NpYMeHeHne NPoCcToro anroputMa Bepne n anroputma ¢ nepeckokamu. B 4eM npenmywecTso
CKOpOCTHOro anroputma Bepne?
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14. Onucatb BO3MOXHbIe CNOcobbl MPUBEAEHUS MOAENNPYEMO MONEKYNSIPHOM CUCTEMBI K
COCTOSIHWIO, OTBEYaloLlWweMy 3aaaHHon Temnepatype. Mogndumkaunsa ypasHeHU OBUXEHNS ONs
900 PeKTUBHOIO y4eta TepMocTaTupytowero BO34eNCTBUSA BHEWHEN cpebl.

15. Yrto Takoe "nsortepmunyeckas monekynspHas amHamuka"? Boinucatb ypaBHEHUS OBUMXEHUS,
ABNSAOWMECH aHANOroM ypaBHeHU HbloTOHa, HO ANS KOTOPbIX UHTErpanoM ypasHEHUA OBUXEHNS
ABNAETCA HE MONHAsA 3Heprus, a KNHeTnyeckas Heprusa CUCTEMbI.

16. Hatb onucaHve "tepmoctara bepeHaceHa". BoinncaTb ypaBHEHUS OBUXEHUS 015 TOrO Cryyas.
OTMeTUTb N3BECTHbIE HELOCTATKN MPUMEHEHNS 3TOr0 METoA4a AN TePMOCTaTUPOBAHNS
MOJIEKYNAPHON CUCTEMBI.

17. NpuBeCT ypaBHEHNS OBUXEHUS MONEKYNSPHOM CUCTEMbI, UCNOMb3YIOWMe TepMocTar
Hose-l'yBepa. Onuwmnte, B 4emM COCTOUT ero NPUMEHEHNE.

18. OnNnwmnTe NOCTaHOBKY MONEKYNAPHO-ANHAMUYECKOr0 BbIYUCIMTENBHOMO 9KCNepmMeHTa no
CO30aHN0 UMNMHAPUYECKOW NONOCTN, 3a4aHHOro paauyca, B pocgonmnmaHom bucnoe.

19. OnuwnTe NOCTaHOBKY MONEKYNSPHO-ANHAMMNYECKOrO BbIYMCIIUTENBHOIO 3KCNEPVMEHTA MO
3aKMIOYEHUNIO (CXATUIO) MAKPOMONEKY/bI B LIMIMHAPUYECKYIO NONOCTb, 3a4aHHOMo paauyca.

20. OnunTE BO3MOXHbIE 3Tarbl MO NPUrOTOBNEHUIO U MPOBEAEHNIO MONEKYNSIPHO-ANHAMUYECKUNX
BbIYMCNIUTENbHbIX 3KCMEPUMEHTOB r’MaPaTUPOBaHHOIO DOCHONNMUAOHOr0 BUCNOSA C BKNIIOYEHMEM B
Hero kaHanoobpasytowero nentuaa rpammunanHa A.

21. CKOHCTpyMpynTEe NOTEHUMANbHYIO (OYHKLMIO, OMUCHIBAIOLWYIO B3aUMOOEACTBNE aTOMOB C
HenpoHuuaeMbiM caepounnHapoM. Kak MoXeT BbirnsaaeTb BblHUCIUTENbHbBIA SKCNEePUMEHT Mo
BbIpaLLMBaHWNIO NONIOCTU B oOpPMe cdhepoumnnmHapa B yXXe MetoLencs Moae/ibHON MONeKkynsapHom
cucreme?

7.1. OcHOBHas nuTteparypa:

Neck A. BeeneHue B 6ronHgopmatuky M.: BUUHOM.JTabopatopus 3HaHuiA, 2009. - 318¢. 1 ak3

Axbeposa, HaTtanbsi ViBaHoBHa. MeTnunmpoBaHue reHoB-CynpeccopoB Npu pake npocTtaTbl: 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. JlononHuTenbHasa nuteparypa:

®dponosa, Jltoamuna JleoHnnoBHa. basbl AaHHbBIX HYKNEOTUOHbLIX NOCNefoBaTeNbHOCTEN
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.bmubnunorp.: c. 44, 50.

7.3. UHTepHeT-pecypcChl:

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

Buonoruyeckne 6aHkun n 6a3sbl gaHHbIX - hitp://www.nsu.ru/education/i4biol/noframes/reviewdb.html
NINCT Nporpamm Onas MonekynsipHom auHamunkm - http://www.moldyn.ru/links.htm

MopTtan 6MOMHMOPMALIMOHHBIX PECYPCOB AN reHOMUKM 1 NpoTeoMuKkm - http:/www.expasy.org

doopyM Mo MONeKynsipHoi buonornm -
http://www.molecularstation.com/ru/bioinformatics/biological-databases/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMINHBI/MOAYNS COrNAacHO YTBEPX.OeHHOMY
y4yebHOMyY nnaHy

OcBoeHune ancumnnuHbl "MonekynspHas omHammka 6Monornyeckmx Makpomonekyn" npegnonaraet
NCMNONb30BaHNE CNeayoLWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Mporpamma coctaeneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIMO n yyebHbiM nnaHoM no
HanpasneHuio 020400.68 "buonorna" n maructepckomn nporpamme bronHgopmarmka .
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