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Pabouas mporpamma mucourummabl (PIIJI) cocraBimena B coorBercTBUM ¢ «DenepanibHbIMU
rOCy/IapCTBEHHBIMU TPEOOBAaHUSMHU K CTPYKTYpPE OCHOBHOU IMpodeccrnoHaIbHON 00pa3oBaTeNbHOM
POrPaMMBI MOCIIEBY30BCKOTO npodeccuoHanIbHOTO o0Opa3oBaHUs (acriupanTypa)»,
YTBEP)KICHHBIMH NpHKa3oM MuHHcTEpcTBa 00pazoBanus U Hayku Poccuiickoir @eneparmun ot 16
mapta 2011 roma Ne 1365 c¢ yuerom crnenuduku HayuyHoi crnenuanbHocTH 05.13.18
«MareMaTH4ecKoe MOJIETMPOBAHUE, YUCIIEHHBIE METO/IbI U KOMILJIEKCHI IIPOTPAMM).

[TporpamMmMy cocTaBuI:
kadenpa BrICOKOTPON3BOAUTEIHHBIX BEIYUCIUTEIHHBIX CHCTEM
n.¢.M.H., npodeccop Acunckuit O©.H.

Peuenzent(bl):

[Tporpamma ooOpeHa Ha 3aceqanuu Kadeapbl BEICOKOMPOU3BOIUTENbHBIX BEIYUCIUTEIBHBIX
CHUCTEM:
pOTOKOJ Ne OT

[Ipeacenarens NUKIOBOM METOAMYECKOW KOMHCCHH IO HAMPABIECHUIO!
n.17.H. Parmanora 1.J1.



COJNEPKAHHUE

Llenu ocBOCHMS TUCLIUTLIMHEL.

CtpykTypa U copepKaHue JTUCITUTIITUHBI.

q)OpMBI KOHTPOJIA OCBOCHHA AUCHUIIIIMHBI.

YyebHo-MeToanYecKOoe U HHPOPMAIIMOHHOE 00eCIIeueHre JUCITUTIITNHBI.
MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG O6€CH€‘-I€HI/I€ AUCIUITJIINHBI.

agkrownE

Ipuinoxenus
[Tpunoxenue 1. AHHOTaNMs pabodei MpOTrpaMMBI.



1. IIEJIM OCBOEHUA JUCIUIIJINHbI

Ilenbr0 OCBOCHMS JUCLUIUIMHBI ABISETCSA JOCTHKEHHE CIIEAYIOIMX pe3yabTaToB o0yuenus (PO):

. 3HaHUA. MaTeMaTHYECKOE MOJECIMPOBAHKUE B3aUMOIEHCTBHUS JIA3E6PHOIO U3JIYYCHHUS C
BeniecTBOM. COCTaBIIEHNE CUCTEMBI YPaBHEHUH, OIIMCBIBAIOIIUX TaKOe
B3aMMOJICHCTBHE.

o YMEHUS. BbIOpaTh NOIXOASILIUI alrOpUTM Ul PELIEHUs CUCTEMbl YpaBHEHUH,
ONMCBHIBAIOIIUX YKa3aHHOE B3aUMOJIEHCTBUE.

. HaBBIKU: COCTABJICHUS KOMITBIOTEPHBIX MPOTPAMM JIJIsl perieHust TuddepeHInaaIbHbIX
YPaBHEHUH, OIMCBIBAIOIUX B3aUMOJIEHCTBHE JIA3EPHOTO U3JIYYECHHUS C
BELIECTBOM.

2. CTPYKTYPA U COAEP)KAHUE JTUCHUITIJIMHBI
OO0m1as TpyI0eMKOCTh TUCIUTUTIHBI COCTaBIISET 3 3a4eTHbIe enuHuIb], 108 acos.
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3.1. Jexknumn

Ne Howmep pasnena O0newMm,
n/m JIMCIATUTHHEBL 4acoB Tema reximu
1 1 2 MOH@KYHHpHBIﬁ U MOJIEBOH CIIOCOOBI OMTMCAHUS COCTOSIHUS U
JBUKCHUS BEIIECTBA
2 1 2 HasepHoe H3JIYYCHHUC. OTinuns JIA3€PHOIro U3JIy4YCHHUA OT
cMemanHoro. CriocoObl MOTY4eHUs JIA3EPHOTO U3ITyUCHHS
3 2 2 ypaBHeHI/Iﬂ, IIO3BOJIAOIINEC MO,Z[YHUHpOBaTB JABHKCHHUE U
COCTOSIHHE BEII[ECTBA IIPU BBEICOKOU IIIOTHOCTU U3JIIYYCHUS
4 2 2 DJIEeMEHTBI HaHOTEXHONIOTHH. [ToryueHnne HaHOTPYOOK U3
yriaepojia noj JIeHCTBUEM JIa3€pPHOT0 U3ITYUEHUS
5 3 2 Pe3ka MeTania u HaHeceHHE KCPAaMHYCCKOI'O HAIIBUICHUA Ha
METal1
Hroro: 10

3.2. CamocrosiTelbHasi padoTa CTy/AeHTA

Paznen Ne Bux CPC TpyaoeMKoCTb,
JHUCUUIIIAHBI /i 4acoB
Paszgen 1 1 BrImoHeHNe HHANBHAYAIEHOTO 3aIaHAS 34
Pasznen 2 2 BrImoHeHNe HHANBUAYAIEHOTO 33 JaHHS 34
Pasnen 3 3 BrImoHeHNe HHANBUAYAIEHOTO 33 JaHHS 30
Hroro: 98

3.3. IIpumepHbIe TeMbl HHIMBUAYAJIbHBIX 3aaHUI
3.3.1. Koncmpyxkyus u pacuem nazepa ¢ 3a0aHHbIMU NAPAMEMPAMU,
3.3.2. Peska memania n1azepom;
3.3.3.  Corcamue sewgecmea 1azepuvim iydem;
3.3.4. Hazpes c nomowvio 1a3epHozo usiyueHus,
3.3.5.  Oxnasxcoenue c nomMowwo 1a3epHO2O U3NYHEeHU,
3.3.6. Jlazepnas cés3v;
3.3.7. Tepmosoepnas peakyus ¢ nomowwio 1azepa,
3.3.8. Meouyunckue npumenenus nasepa;
3.3.9. Paccesinue naseprozo nyua 6 ammocgepe;
3.3.10. I'azo0unamuueckue u xumuueckue iazepol.

3. ®OPMbI KOHTPOJISI OCBOEHUS JNCHUIIJIMHBI

Texkymmii KOHTPOJIb OCBOEHHUS JUCLUUIUIMHBI IPOU3BOJUTCS B COOTBETCTBUU C
WHAUBUYaJIbHBIM IJIAHOM aCIIUPAHTA.

IIpomeskyTounblii (PyGeskHblii) KOHTPOJIb [0 JTUCIUILIMHE NMPOXOJUT B (opMe 3adera Mo
OKOHYAHUU Kypca.



4. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHUE

T CIHATITAHBI

a) OCHOBHas JIUTEpaTypa:

C.AJloces. 'azoauHaMuyecKue a3epsl.

Xoknu, UctByn. YncineHHOe MOJEIUPOBAHUE METOIOM YACTHII.

H.H.Kanutkun. YuciaeHHbIE METOIBI.

B.B.BoeBoaun. [lapannensasie Beraucnenus. — CI16, [TerepOypr, 2002. — 608 c.
B.B.BoeBogun, Bn.B.Boepomun. Ilapamnensubie Bbrumcienus. — CII6.: BXB —
[TerepOypr, 2002. — 608 c.

I''.Ilnakosckuii, H.B.Cepukosa. IIporpammupoBanue isi MHOTOIIPOLIECCOPHBIX
cucteM B ctangapre MPIl. — Munck, BI'Y, 2002. — 324 c.

®.H. Acunckuii, JLIL.YepubiieBa.  MHOTONPOLECCOPHBIE  BBIYUCIUTEIbHbBIC
cucteMsl. 13-so UI'DY, UBanoso, 1998 r. — 108 c.

D.®.banaes, H.B.Hyxnmun, B.B.Ilekynos, C.I'.CunopoB, JL.IL.YUepnsiena,
N.®. Acunckuii, @.H.Acunckuii. YucneHHble METOABI U MapaJlJieIbHbIC BEIYMCICHUS
IUIS 3a7a4 MEXAHUKHU JKUIKOCTH, Taza U miasMmel. M3-so UI'DY, UBanoso, 2003 . —
336 c.

C.A.KnoukoB, ®.H.fcunckuii. YucneHHble METO/bl MOJEKYJISIPHOW TUHAMHKU U
nanorexnoJyioruu. M3-so UI'DY, UBanoso, 2007 r. — 84 c.

B.B.IlexynoB, C.I'Cunopos, JL.Il.YUepneieBa, A.B.EBceeB, @.H.fcunckuid.
AJNTOpUTMBI U TIPOrpamMMBbl Il MHOTOIIPOLECCOPHBIX CYNEPKOMIIbIOTEPOB. M3-BO
HUI'3Y, UBanoso, 2007 r. — 132 c.

E.IO.®unaros, @.H Jcunckuii. MaremaTuyeckoe MOJEIUPOBAHUE TEUEHUM
JKHAKOCTEH U ra3os, 13-so UI'DY, UBanoro, 2007 r. — 84 c.

@®.H.Scunckui, JII1.Yepneiuesa, B.B.IlekyHoB. MaTtemaTnueckoe MoaeIupoOBaHUE
C TIOMOIIBI0 KOMIIBIOTEPHBIX ceteit, N3-Bo UT'DY, UBanoso, 2000 r. — 202 c.
B.B.Ilexynos, ®.H.fcunckuii. BerumcinurensHas wmarematuka. HMHTepnonsauus,
MHTErpalbl, HeIMHEWHbIe ypaBHEeHUsS U cucteMbl, M3-so MDY, NBanoso, 2008 r. —
108 c.

C.I'.Cunopos, JL.I1.Yepusiuesa, b.JI.Epmos, ®.H.Acunckuii. HeiipokoMIbroTephl.
YcrpoiictBo. Pabora. Monemuposanue Ha 1K, M3-Bo UTDY, MBanoso, 2002 1. — 24
C.

B.B.IlexynoB, @®.H.flcurckuit. OcHOBBI  pabOTBI €  MHOTOMPOIECCOPHOU
BeIUMcIuTENLHON cuctemor MBC-100. U3-so UI'DVY, MBanoso, 2005 r. — 24 c.
B.B.IlexynoB, ®.H.flcunckuii. COOpHMK 3aJay IO YHCICHHBIM METOJAaM U
pacnapaienuBaHuio Beruucienni. M3-so UI'DY, Banoso, 2004 1. — 92 c.

b) nomonHWTENBHAS TUTEPATYpA:

Urep, bunn. Pabora B Internet / b. Urep ; nep. ¢ arn. M. b. JleBuna. nox pex. A.
Tuxonosa.—M.: bunom, 1996.—320 c.: un.—ISBN 0-7897-0096-4.—ISBN 5-
7503-0052-8.

200% camoyuuTeNh KOMIIBIOTEpA M MHTEpHETa: yuyebHoe mocobue / mox pea. M. IL.
JleBuna.—M.: Texnonomxku-3000, 2004.—480 c: uin.—ISBN 5-94472-018-2.
Pomanenko, Bmamuvmup Hukonaeuu. CereBodt MHMDOPMAIMOHHBIA TMOUCK: IMPAKT.
nocobue / B. H. Pomanenxko, I'. B. Hukutuna ; Poc. akan. ectect. Hayk. CeB.-3arl.
oTA-Hue oOpa3oBanus u pa3sutus Hayku.—CII6.: TIpodeccus, 2003.—288 c: mn.—
(Crnermmasmner).—ISBN 5-93913-044-5.

@unnues, [lerp Bnagumuposuu. KommbriorepHsle cucteMsl: Kype jekuuit / I1. B.

®unnueB, ; Mun-Bo oOpazoBanusi Poc. ®deneparuu, WBaH. roc. sHepr. yH-T.—
WBanogo: b.u., 2002.—132c..—ISBN 5-89482-229-7.



Mypun, Anekcannp BsuecnaBoBuu. Ilouck wuHpopmauuu B HHTepHere:
METOJIMYECKUE yKa3aHUs K BBIIOJIHEHUIO TaOOPaTOpHBIX paboT 1o Kypey "MupoBbie
uHpopmannonnsie pecypcbl" / A. B. Mypun ; ®enepanbHoe areHTCTBO IO
obpazoBannto, ['OYBIIO "VBaHOBCKHMI TOCYIapCTBEHHBIH OSHEPreTHYCCKUI
yauBepcuteT uMm. B. 1. Jlenuna", Kad. nnpopmannoHHbIX TeXHONOTHH ; pen. b. A.
bamnon.—HMBanoso: b.u., 2010.—24 c.

Pacconos, Unbs MuxaiinoBuy. IHTEpHET - IpaBo: yuyebHoe mocodue st By30B / U.
M. PacconoB ; MockoBckuii yHuBepcuteT MBJ[ Poccuun, ®oHn coaencTBus
MpaBOOXpaHUTENbHBIM opraHaM "3akoH u npao".—M.: JIOHUTU-JAHA: 3akoH u
paBo, 2004.—143 c.—(BpsIcmee npodeccnoHambHOE oOpa3oBaHue:
IOpucnpynenmus).—bubauorp.: c. 140-142.—ISBN 5-238-00796-5.

[IperonaBanne B cetn WuTepHer: yueOHOe mocobue / M-Bo obpasoBanus Poc.
®enepaunn, Hekommepueckoe naptHepctBo "OTKpbIThI yHHBepcuTeT", Poc. roc.
HH-T OTKpBITOrO oOpazoBanus; moa pea. B. M. Conmarkuna.—M.: Beicmas mkona,
2003.—792 ¢.—ISBN 5-06-004715-6.

AunpnpeeB, Anexkcanap Amnekcannposuu. Bsenenue B HHTepHeT-oOpa3oBaHue:
yuebHoe nocodue / A. A. AuapeeB.—M.: Jloroc, 2003.—76 c: wi+ 1 351eKTpoH. ONT.
muck (CD-ROM).—ISBN 5-94010-245-X.

bricTpo u nerko ocBamBaeM pabotry B ceTu MHTepHeT: [mpakTuueckoe mnocodue] /
noxn pen. @©. A. PesuukoBa.—M.: Jlyumue kauru, 2000.—352 c: uin.—(boicTpo u
nerko).—ISBN 5-93673-002-6.

Cuemn, Han. OcBoit camocrositensHo Internet 3a 24 vaca: [yue6Hoe mocobue: mep. ¢
aurn.].—3-e usn.—M.[u np.]: Bumbsamc, 1999.—381c: un.—(PykoBoactBo amns
HaynHAOMUX ).—/Jom. TuT. 1. Ha anri. 13.—ISBN 5-8459-0035-2.

Muposbie nH(pOpManMoOHHbIe pecypchl. HTepHeT: [mpakTukym 1uisi By30B / B. A.
Koponés u ap.] ; mox oom. pen. II. B. Akuanna.—M.: KHOPYC, 2008.—256 c:
mr.—ISBN 978-5-85971-803-0.

Komtobunckuit, A. O. CoBpeMeHHbIII camoyuuTenb paboThl B ceTH HMHTepHeT.
BricTpelit cTapt: [mpaktuyeckoe nocodue] / A. O. Kourobunckuii, C. B. I'porieB.—
M.: UznatensctBo Tpuymd, 1997.—456 c: un.—ISBN 5-89392-004-X.

C) mporpammHoe obecrieueHue, IHTepHEeT-pecypehl, 3JEKTPOHHbBIC OMOINOTEUHBIC CUCTEMBI:

http://www.vvs.ispu.ru

http://www.mon.gov.ru

http://www.ed.gov.ru

http://obrnadzor.qgov.ru

http://www.intuit.ru

http://www.edu.ru

http://catalog.iot.ru

http://ru.wikipedia.org

http://window.edu.ru

http://fcior.edu.ru

http://www.fipi.ru
http://www.msu.ru/resources
http://lib.mexmat.ru
http://www.phys.msu.ru/rus/library/resources-online
http://lib.gserty.ru/collections.cgi?type=tutorial
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.ams.org/journals
http://www.oxfordjournals.org
http://www.sciencemag.org/magazine
http://www.worldscinet.com/subject.shtml
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http://www.vvs.ispu.ru/
http://www.mon.gov.ru/
http://obrnadzor.gov.ru/
http://www.edu.ru/
http://catalog.iot.ru/
http://ru.wikipedia.org/
http://www.msu.ru/resources
http://lib.mexmat.ru/
http://www.phys.msu.ru/rus/library/resources-online
http://lib.qserty.ru/collections.cgi?type=tutorial
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.oxfordjournals.org/
http://www.sciencemag.org/magazine
http://www.worldscinet.com/subject.shtml

e http://elibrary.ru/defaultx.asp

e http://www.aspirantura.net

e http://www.aspirantura.spb.ru

e http://www.lib.csu.ru/polssilki/aspirant.shtml
e http://www.rsl.ru

http://www.nlr.ru

http://www.gpntb.ru
http://www.spsl.nsc.ru
http://www.teacode.com/online/udc
http://software.intel.com/ru-ru/academic/?cid=sw:rus025academ
http://school-collection.edu.ru

http://w3.org

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJINHBI

. Jlexnun:

a) KOMIUICKT JCKTPOHHBIX MPE3EHTAINi/CITaii10B,

b) aymutopus, ocHaleHHAs IPE3CHTALIMOHHON TEXHUKOHN (IIPOEKTOP, IKPaH,
KOMITBIOTEP/HOYTOYK).

. IIpouee

a) pabouee MecTO IpENoOAaBaTENs, OCHAIICHHOE KOMIBIOTEPOM C IOCTYIIOM
B HTEpHET,

b) paboure Mecta acnupaHTOB, OCHAIICHHBIC KOMITBIOTEPAMHU C JOCTYIIOM B
WNHutepHert, npenHa3HaueHHbIE )11 paOOThI B JJIIEKTPOHHOM
oOpa3oBaTeNnbHOM cpere.


http://elibrary.ru/defaultx.asp
http://www.aspirantura.net/
http://www.aspirantura.spb.ru/
http://www.lib.csu.ru/polssilki/aspirant.shtml
http://www.rsl.ru/
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.spsl.nsc.ru/
http://www.teacode.com/online/udc
http://software.intel.com/ru-ru/academic/?cid=sw:rus025academ
http://www.w3.org/

IIpunoxenue 1

K paboueii mporpaMme JUCIUTUTHHBI

«YwncneHHoe MOJETUPOBaHNE ICHCTBHS JTa3epHOTO H3IIydeHISI Ha BEIIECTBO
C TIOMOIIFIO MHOTOITPOIIECCOPHON BEIYUCIUTEIHHON TEXHUKI»

AHHOTAIIUSA PABOYEN ITPOIPAMMBI JUCHUILIAHBI
«UACJTEHHOE MOJIEJUPOBAHUE JEHCTBUS JJASEPHOT' O U3JIYUYEHUSI
HA BEIIIECTBO C IOMOIIbIO MHOTI'OITPOIIECCOPHOM
BBIUACJIUTEJIbHON TEXHUKW»

JucnummimHa «YuciieHHOe MOICTMpOBaHUE ACHCTBHS J1a3€PHOTIO M3JIYUYCHHUS Ha BEIIECTBO C
MOMOIIHI0 MHOTOITPOLIECCOPHON BBIYUCITUTEILHON TEXHHUKHU» SBISETCS TUCIUILUIMHON MO BBIOOPY
acmupaHTa IUKIa OOpa30BaTEIbHOW COCTABIAIOIICH IMOATOTOBKH AaCIHUPAHTOB 10 HAyYHOU
crenuanbHocTH 05.13.18 «MaremaTndeckoe MOJEIMPOBAHKUE, YHCICHHBIC METOJIBl M KOMILICKCHI
nporpammy. JlucuuiuinHa peanusyercs Ha Gakynbrere MHGOPMATHKU M BEIYMCIUTEIILHOW TEXHUKU
kadenpoii «BeICOKOTPON3BOIUTEILHBIC BEIYHCIUTEIIEHBIC CHCTEMBDY.

ConepxaHue TUCIUILIMHBI OXBATHIBACT CISAYIONIUN KPYT BOIIPOCOB.

[TonsiTne 00 ycTpoiicTBe u mpuHOUNAX paboThl 7na3epa. OCOOEHHOCTH JIa3epHOTO
u3Iy4eHus. B3anMojelcTBUE J1a3epHOrO HM3JIYYCHHUsS C BEIIECTBOM. BONpOChl HAHOTEXHOJIOTHH.
JlazepHoe mony4YeHWE HAHOTPYOOK U (QysuiepeHoB. MaremarhdecKue MOJCIHM BEIIeCTBA H
u3ydeHus. MaTemMaTudeckue MOJCNU JUIsi B3aWMMOJICHCTBHSI W3IYyYCHHS C BEIIECTBOM M HUX
IpOrpaMMHasi peaaTnu3aliusl.

[IperonaBanrie AMCHUIUIMHBL TPEAYCMAaTpPUBAET CleAyroImue (GOopMbl  OpraHU3alUU
y4eOHOro MpoIiecca: JICKITUH, CaMOCTOsTEIbHAS paboTa CTy/IeHTa, KOHCYJIbTAIIHH.

[TporpaMMo#i JTHCHUILIMHBI MPETYCMOTPEHBI CIICAYIOIIAE BHIBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBA€MOCTH B COOTBETCTBHM C HWHIUBUAYAIbHBIM IUIAHOM aclupaHTa H
POMEKYTOUHBIHN (PyOEKHBINH) KOHTPOJIb B hOpME 3ayeTa.

OOmasi TpyAOeMKOCTh OCBOCHHUS MJWCIHMIUIMHBI COCTABIIICT 3 3a4eTHBIC CIWHUIIBI,

108 yacos.



