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1. HEJIX OCBOEHUA MOAYJA ANCHUTIJIMH

Llenvio  oceoenuss mooyna — «/[ucyunauna/oucyuniunvl  (MOOyIU), 6 mMoM HUCle
HanpasienHvle Ha N0020MOBKY K coaue KaHOUOAmCKux 9K3ameHosy Asnsemcs. (HOpMUPOBAHHE
YHHUBEPCAIbHBIX, 00HIENPOPECCHOHATBHBIX U MPO(EeCcCHOHANBHBIX KOMIETEHIIUN B COOTBETCTBUU
¢ DenepaiabHBIM TOCYIApCTBEHHBIM 00pa30BaTebHBIM CTAaHAAPTOM BBICHIETO OO0pa30BaHUS 10
HampaBiaeHuto  moarotoBku  09.06.01 HudopmaTthka ¥ BBIUMCIUTEIbHAS  TEXHHUKA,
COBEPILICHCTBOBAHME HABBHIKOB CaMOCTOSATEIBHOM HAYYHO-HCCIIEIOBATEILCKOM pPabOThl M
pa3BuUTHE y 00Yy4arOIINUXCs TNYHOCTHBIX KaYeCTB.

Monayiab COCTOMT W3 00s3aTENbHBIX TUCHMIUIMH: «MaremMarndeckoe MOJeIUpOBaHHE,
YUCJICHHBIE METOJbl U KOMIUIEKCHI Mporpamm», «Paszpaborka mpmioxenuid B OC Linux» u
JUCLHMIUIMH TO BbIOOpY acmupanTa: «CTOXaCTHYECKHE METOJbl B €CTECTBEHHBIX HayKax»,
«TapannenbHble BBIYUCICHUS».

B coorBerctBun ¢ obmmmu nemnsmu OIIOIT BO, nenpio mpenofaBaHusi AUCUUTUIAHBL
«MaremaTH4ecKkoe MOJEIUPOBAHUE, YUCICHHBIE METOAbl U KOMILIEKCHI IIPOrpamMM» SIBISETCS:
03HAKOMUTb ACIHPAHTOB C OCHOBHBIMM NPUHIUIAMH IOCTPOEHUS MaTeMaTHYECKUX MOAeei
Pa3IMYHBIX CJIOXKHBIX IPOLIECCOB B NPHUPOJE, TEXHUKE, SKOHOMHUKE; JaTh IPEJCTABICHHE O
COBPEMEHHBIX  METOJaX  MaTeMAaTU4YeCKOr0  MOJEIUpPOBaHUSA;  C(OPMUPOBATH  HABBIK
CaMOCTOSTEJIbHOIO UCCIIEOBAaHUS MAaTEMAaTUYECKUX MOJIEIIEH.

Llens mpenonaBanust auctuiuinabl «PaspaboTtka npuinoxkenuit 8 OC Linux»: u3y4uTthb
KOHIENIINH, METOJUKH U CPEACTBA pa3pabOTKU MPOrpPaMMHOT0 OOECHEUeHUs B OINEpallMOHHBIX
cucremax cemerictBa Linux. ComepxaHue Kypca HampaBlieHO Ha ()OPMUPOBAHHME HaBBIKOB
CO3J]aHUsI 3aKOHUYEHHBIX IPOTrPAaMMHBIX KOMILJIEKCOB, MCIOJbB3YIOIIMX PECYPChl COBPEMEHHBIX
OMOMMOTEK [T HAYYHBIX BBIYMCICHUNA U HAYYHOU TpauKu.

Lenps npenogaBanus AMCHUIUIMHBI «CTOXAaCTUYECKHE METO/bI B €CTECTBEHHBIX HayKax»:
03HAKOMUTb aCIIUPAHTOB C COBpeMEHHBbIMU MeTofamMu MonTte-Kapio nis BelYMCIEHUs! CpeaHUX
3HAQUYEHUM BEIMYMH B YCIIOBUSX MHOTOMEPHOCTH 3a/ay U CI0XKHOW reomerpuu. CopepikaHue
Kypca HallpaBJICHO Ha BbISIBJICHUE U aHAJIU3 OCHOBHBIX MATEMaTUYECKUX CTPYKTYp, CBSI3aHHBIX C
BOIpocamMu 000CHOBaHMS MeT010B MoHTe-Kapiio, mpuBOASIINX K BBIYMCICHUIO HHTETPAbHBIX
cpeagHux BenuuuH. JlucnumimHa «CTOXacTUYECKWE METOJbl B €CTECTBEHHBIX HayKax»
npezcTaBisieT co00il OCHOBY JUIs BCero 00y4eHus aclupanTa. B HeM BBOAATCS OCHOBHBIE METO/IbI
MaTEeMaTUYeCKOT0 OMMUCAHUSI MEXaHUUECKUX U (PU3UYECKUX sIBIeHNH. MaTemMaTH4ecKoil OCHOBOM
Kypca sIBJIIIOTCSI pa3/ie]ibl Kypca MaTeMaTUKH, BKJIIOYasi, B YaCTHOCTH, MaTEMAaTUYECKUI aHaIu3,
(GYHKIIMOHAJIbHBIA aHAJINW3, YUCIEHHBIE METONbI, TEOpUsS BEPOSITHOCTEH, MaTemMaTHyecKas
CTaTUCTHKA, OOBIKHOBEHHbIE AM(QepeHInanbHble YpaBHEHHs, WHTErpajbHble YpPaBHEHUS U
BapHallMOHHOE NCYHCIIEHUE, YPaBHEHUSI MaTeMaTH4eCKON (U3HKH.

Lenpto mpenonaBanuss JaucuUIIMHBL  «llapannenbHble  BBIYMCIEHUS»  SIBISETCS
yriayOJIeHHOEe U3y4YEeHHE TEXHOJIOTHI NapaieIbHOro MPOrpaMMHUPOBAHUS U UX IPUMEHEHUE IS
CO3/1aHUsI  BBICOKO()(EKTUBHBIX MapalIeNIbHBIX ~AJITOPUTMOB JUII  MHOTONPOLIECCOPHBIX
BBIUMCIIUTENBHBIX CUCTEM C pacIpeie]IeHHON WK 001Iei onepaTuBHON NaMsIThIO.

2. MECTO MOAYJIA JUCIUAIIJIMH B CTPYKTYPE OIIOII BO

«JlucuumuinHa/ IUCHUIUIMHEL (MOAYJIM), B TOM YHCJI€ HallpaBJIEHHbIE Ha TMOJATOTOBKY K
c/1adye KaHIUIATCKUX 9K3aMEHOB» OTHOCSTCS K 0053aTeNIbHBIM AUCIUILIMHAM U TUCIMITIIMHAM 110
BbIOOpPY BapuatuBHO# yactu OIIOIT BO aciupaHTypshl.

[IpenonaBanye JUCIUIUIMH MOJYJISI OCYIIECTBIISAETCS Ha 2 roy o0Oy4eHHs B 3 ceMecTpe.

Hnst w3ydeHuss oOs3aTeNbHOM AMCHUIUIMHBI «MaTeMaThuyeckoe MOJIeTUPOBaHHE,
YHCIICHHBIE METO/Ibl U KOMILIEKCHI TPOrpaMM» HE00X0IMMO 3HAHWE OCHOBHBIX pa3zieNioB: BBICIIEH
MaTeMaTHKH, O0IIero Kypca PU3NKU, ypaBHEHUI MaTeMaTH4eCKOW (PM3NKH, YUCIEHHBIX METO/I0B.

Jns usydenus oOs3atenbHONM aucuuruiuHbl «Paszpabotka npuioxenuit B OC Linux»
HEOOXOUMO 3HAHHWE OCHOBHBIX pAa3/JeNIOB: YHCICHHBIE METO/bI, aJTOPUTMHUYECKUE SI3bIKU



nporpaMMHUpoOBaHus, mnporpammupoBanue Ha C++. HeoOXxoaum HaBBIK CaMOCTOSITEIBHOTO
HarnucaHus mporpaMm Ha si3bikax C u C++.

JuciumimHa «CTOXaCTMYECKHE METO/Abl B €CTECTBEHHBIX HAyKax» OTHOCHUTCS K
BapUaTUBHON YacTU M SABJISIETCS TUCLMIUIMHOM 1o BhIOOPY acnupanTa. Ilpeanonaraercs 3HaHue
0a30BbIX KYypCOB: TEOpHS BEPOSTHOCTEH, YWCIEHHBbIE METOJbl, (YHKIMOHAJIBHBIN aHaIu3,
UHPOPMATUKA, S3BIKM IPOrpaMMUPOBAaHUS. ACHUPAaHT JOJDKEH o00J1afaTh CleAYIOIIUMHU
3HAHUSMHU U KOMIIETEHIMSIMU: CIIOCOOHOCTH JIEMOHCTPUPOBATH YIITYOJICHHBIC 3HAHUS B 00JacTh
MaTeMaTHUKd M E€CTECTBEHHBIX HayK, CIIOCOOHOCTH IOpPOXKJaTh HOBBIE HIEHU, CIHOCOOHOCTh
UCITIOJIb30BAaTh CBOM 0a30BbIE€ 3HAHWS M HABBIKA YIPABICHHUS WHQPOpPMAIMEN sl PElICHHS
UCCIIEIOBATENbCKUX HPOPECCUOHATBHBIX 33Jad, CIIOCOOHOCTh BIAAETh (yHAAMEHTAIbHBIMU
pa3jenaMd MEXaHWKH M (U3UKH, HEOOXOAWMBIMHU JUIS PEHICHUS HAyYHO-HCCIIEAOBATEIBCKUX
3ajau.

Jucuumimna «llapanienbHble BBIYMCIEHUS» OTHOCUTCS K BAPUATUBHOM YacTH U SIBJISETCS
JUCLUIUIMHON 0 BBIOOPY acnupaHTa. ACHMPAHT JOJDKEH 00JIafaTh CIEAYIOUIMMU 3HAaHUSAMH U
KOMIIETEHIIMSIMU: CITIOCOOHOCTBIO MCIOJIB30BATh YIITYOJICHHBIE TEOPETHUECKUE M MPAKTHUYECKUE
3HaHUS B O0JACTH MPUKIAJHOM MaTeMaTUKU U HMH(OPMATHKH; CIIOCOOHOCTHIO IPOBOAUTH
Hay4yHbI€ UCCIIEJOBAHUS U MOJIyYaTh HOBbIE HAYYHbBIE U IPUKIIAJIHBIE PE3YIbTAThl; CIOCOOHOCTHIO
pa3pabaTbiBaTh KOHLENTYaJbHbIE U TEOPETUUYECKHE MOJIENM PEIlaeMbIX Hay4yHBIX NpoOJieM U
3a1a4.

[IpenmecTByOMMMH U1 U3Y4YEHUS AUCUUIUIMH MOAYJNS SIBJISIOTCS 3HAHMS, YMEHUS U
HaBbIKH, IPUOOPETEHHBIE aCIUPAHTAMU:

- IpU U3YYEHUM AUCUUIUIMHBI 0a3oBoi yactu «HaydHo-McclenoBaTeIbCKU ceMUHAp
"HayuHble nccienoBanus B o01actu (pU3HKO-MaTeMaTHUYECKUX HayK'»,

- IpU H3Y4YEHUHM O0Os3aTelbHbIX JUCLUIUIMH BapuaTMBHOM uactu «MeTtononorus
JUCCEPTALMOHHOIO HCCIIEIOBaHMsI M TOJArOTOBKM HAyyHBIX myOnukanuit», «llemaroruka u
IICUXOJIOTHSI BBICILIEH LIKOJIBDY,

- TIpU U3y4eHuH (aKyIbTaTUBHBIX JUCHUIUINH «HPOpPMAlMOHHBIE TEXHOIIOTHU B HAayKe
U 00pa3zoBaHUN», «OCHOBBI MATEHTOBEIACHUS;

- TIPU TIPOBEJICHUH HAYYHBIX MCCIEIOBAHUN W MOJATOTOBKE HAayYHO-KBATU(PUKAITMOHHON
paboThl (IuccepTalvi) Ha COUCKAaHUE YYEHOM CTeNeHM KaHauaara (hu3MKo-MaTeMaTHYeCKUX
HayK.

[TocneayromuMy K U3y4EHUIO TUCLUIUIMH MOZYJIS SIBISIOTCS 3HAHMS, YMEHUS U HaBBIKU,
UCIIOJIb3YEMbI€ aCIIUPaHTaMHU:

- B IIpollECCE€ HAyYHO-HUCCIIENOBATEIbCKOM JAEIATEIbHOCTH W IOATOTOBKE HAay4YHO-
KBaJIM()UKAIIMOHHOM paboThI (JUccepTallii) Ha COMCKaHUE YUEHON CTEeNeHH KaHauaTa Gu3uKo-
MaTEMAaTHYECKUX HAYK;

- MpU TPOXOXKIACHUU MPAKTUKU MO MOJIYYEHHIO NPO(EeCCHOHATbHBIX YMEHHUH U ONbITa
npodecCHOHATBHOM 1eATeNbHOCTH (HayYHO-HCCIIe10BaTeNbCKask TPAKTHUKA);

- IpU TOATOTOBKE K CJaue TroCyJapCTBEHHOTO HK3aMeHa, MPEACTAaBIECHUU HAYYHOTO
JIOKJIala 00 OCHOBHBIX pe3yjibTaTaX IOATOTOBICHHON HAay4YHO-KBaJU(UKAIMOHHONW pPaOOTHI
(muccepranun).

3. KOMIIETEHIIUN OBYYAIOUIETOCsA, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA MOAYJIA JUCHUIIIINH

[Inanupyemble pe3yibTaThl OOy4YeHHS MO AUCHUIUIMHE, XapaKTepU3YIOIIME JTarbl
dbopMUPOBaHUS KOMIIETEHIIMH U 00eCreuHuBarOIINe JOCTHKEHUE TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOEHMS IIPOTPAMMBIL:

obmenpodeccuoHaIbHBIE

OIIK-1 BnageHMEM METOMOJOTHEH TEOPETHUECKHX M AKCIIEPUMEHTAIBHBIX HUCCIEIOBAaHUN B
obactu mpodeccrnoHabHOMN eI TeTbHOCTH




HaBbiku (ombIT
3HaHMA YMeHus

JIeSITEIIbHOCTH )
OCHOBHBIX ITOHATHH MIPUMEHSATHh METO/IbI METOOJIOTHH
MaTeMaTUYECKOT0 MaTeMaTUYECKOr0 MaTeMaTUYECKOT0
MOJICIIMPOBAHUS;, IPUHIIUIIOB | MOJCIUPOBAHUS TSI MOJICJTUPOBAHUS U
MMOCTPOCHHSI MATEMATUYECKHUX | PEIICHUS MTPAKTUICCKIX BBIUKCIIUTEIHEHOTO
MoOJieNieli; OCHOBHBIX dTAloB | 3a7a4 JKCTICpUMEHTA
MaTeMaTU4YECKOT0
MOJICIIMPOBAHNS,
METO/I0JI0THH
MaTeMaTU4eCKOro
MOJICTTUPOBAHUS U
BBIYMCIUTEIHHOIO
IKCIIEPUMEHTA

OIIK-2 BnazeHueM KyJabTypoW HAy4HOI'O MCCIEAOBAaHHSA, B TOM YHUCIE C MCIIOJIb30BAaHUEM
COBPEMEHHBIX MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH

HaBbiku (ombIiT
3HaHuA YmMenus
JESATETLHOCTH)
OCHOB pa0OTHI ¢ HAYYHOI II0JI30BaThCs HAYYHOU aHaIM3a IPEIMETHOU
JTUTEPATYPOid, FIEKTPOHHO- JTUTEPATyPOid, JIIEKTPOHHO- o0nacTu U moucka
OMONIMOTEYHBIMH CUCTEMaMH, | OMOTMOTEUYHBIMU CHCTEMAMH | aKTyaJIbHBIX U JIOCTOBEPHBIX
CUCTEMaMU HAyYHOTO U CUCT€MaMU HayYHOTO JTUTEPATypPHBIX U
[UTHPOBAHUS; OCHOB [TOUCKA | IIUTUPOBAHMS, A TAKIKE MPOTPAMMHBIX PECYPCOB ISt
JTUTEPATYPBI, UCXOTHBIX MOMCKOBBIMU CEPBHCAMU pelleHus MPUKIAIHBIX 3a7a4
TEKCTOB MPOTPaMM B CETH WuTtepuer ans
HNHutepuer 000CHOBaHHOT'O BEIOOpA
METO/IOB, aJITOPUTMOB U
MPOrPaMMHBIX CPEICTB
peneHnst MPUKIIAIHBIX 337134

OIIK-3 crmocoOHOCThIO K Pa3pabOTKe HOBBIX METOJOB UCCIEIOBAHMUS U UX TMPUMEHEHUIO B
CaMOCTOSATENIbHOW Hay4YHO-HCCIIEI0BATENIbCKOM NEITEIbHOCTH B 00J1acTH NMPOECCHOHATBHOM
NESATEITbHOCTH

HaBbixu (onbiT
3HaHUsA YMmenusa

JIESITEIILHOCTH)
OCHOB TIPOBEJICHHSI HAYYHOTO | CO3/1aBaTh U MIPUMCHSITH METOJIUKH pa3paboTKu U
HCCIIETOBAHMUSI C TOMOIIBIO MPOrpaMMHBIE CPEJICTBA U1 | IPUMEHEHHUSI IPOTPAMMHBIX
BBIYHCITUTEIILHOTO pEIICHUS IPUKIIATHBIX 33719 | CPEICTB BEIYMCIUTEIIBHOTO
JKCIIEPUMEHTA MaTeMaTH4eCKON (GU3UKH JKCIIEPUMEHTA

YUCJIICHHBIMU MCTOJaMU,
MMpOBOANUTDH BBIYHMCIIMTEILHBIN
SKCIICPUMCHT U OLICHHUBATDH
€ro 10CTOBCPHOCTH

npodeccruoHaIbHbIE

[IK-2  cmocoOHOCThIO — pa3pabaThiBaTh W NPUMEHSTh  METOABl  MaTeMaTUYEeCKOTro
MO/ICJIMPOBAHUS, YNCIIEHHBIE METO/1bI, KOMITJIEKCHI IPOTpaMM IS pelieHus GyHIaMEeHTalIbHBIX
Y IPUKJIAJTHBIX HAYYHO-TEXHUYECKUX MPOoOIIeM

HaBbiku (ombIT

3Hauus YmMmenusa
JIESITEIBHOCTH)




- IPWIOKEHU N
MaTeMaTH4eCKO (Ppu3mnKu K
3aJauaM MaTeMaTHYecKoro
MOJICIIMPOBAHMS;

- METOJIOB IOCTPOCHHUS
anroputmMoB MoHre-Kapio
JUIs1 OTBICKAHUS CPEAHUX
XapaKTEPUCTHK peaTbHBIX
IIPOLIECCOB B €CTECTBEHHBIX
HayKax; HCTOPHUH,
METO0JIOTMH U IPUEMOB,
MO3BOJISIOIINX
MO/JIEJINPOBATh
MeXaHU4ecKue 1 (pusnueckue
SIBJICHUSI; METOJIOB
MOJICIIMPOBAHMS OCHOBHBIX
Mozeel U3k u
MEXaHUKH; YCIOBUN
MPUMEHEHHS METO0B
COBPEMEHHOM
MaTeMaTHIeCKO (pHU3uKH U
CTaTUCTHUYECKON (PU3UKU

- MPUMEHSITH Ha MPAKTHKE
METOJIbI MAaTEeMAaTHIECKOM
(bU3UKY U1 CO3AaHUS U
HCCIICAOBAHUS
MaTeMaTUYEeCKHX MOJEIEH
Pa3NIUYHBIX (PU3NIECKUX
MIPOIIECCOB U SIBJIICHUIA;

- IPUMEHSTH Ha TIPAKTHKE
MeTo 16l MonTe-Kapio st
ONUCAHUs PEATbHBIX
MIPOIIECCOB; TOHUMATh,
HCIIO/IL30BaTh,
dbopMyIupOBaTh M peniaTh
3aJja41, BO3HUKAIOIIUC B
X0JI€ Hay49HO-
HCCIICIOBATEIbCKON U
Meaarorn4ecKomn
JIeSITEJIbBHOCTH U TpeOyrolue
YTIIyOJIEHHBIX
po¢eCCHOHAIBHBIX 3HAHUI;
BbIOMpATh U UCIIOJIb30BATh
HEe00X0aUMBIE
MaTeMaTUYCCKHE METOIbI
HCCIIeN0BaHuA,
MOU(pUIIMPOBATH
CYIIECTBYIOIINE U
pa3zpabaTbIBaTh HOBBIE
METObI, UCXOII U3 3a7a4
KOHKPETHOT'O UCCIICAOBAHUS;
00pabaThIBaTh MOTYYECHHbBIE
pe3ynbTaThl, aHATU3UPOBATH
U OCMBICITUBATh UX C yU4ETOM
UMEIOIINXCS JTUTEPaTypPHBIX
JIAHHBIX, BECTU
oubnunorpaduueckyo padoty
C IPUBJICYCHHEM
COBPEMEHHBIX
UH(OPMAILIMOHHBIX
TEXHOJIOTHit

- IPUMEHEHHMs amnapara
MaTeMaTH4eCcKOi pu3uku
IpY PELICHUH 3a/1a4
MaTEeMaTHIeCKOTO
MOJICIIUPOBaHMS;

- METOOUKH  pa3paboTKU
IPUHIUIIOB BBIUUCIICHUS
CPEAHHUX XapaKTEPUCTHK HX
HPUI0KEHUAMU B
€CTECTBEHHBIX HayKax;
paboTbl C  COBPEMEHHBIMU
MOJIEJISIMUA MaTeMaTUIEeCKON 1
CTaTUCTHUYECKON (U3UKY;
MPAKTUYECKOTO
UCIIOJIb30BaHUS METO/I0B
MaTeMaTHYeCKON (HU3UKU U
YCOBEpUICHCTBOBAHUSA HX B

3aBUCUMOCTH oT
IIOCTaBJICHHOU Hay4YHOH
3a/1a4y;

IIPUMEHEHUsT Ha IIPaKTUKE

M3BECTHBIX
MEXaHUKH U (PU3NKA

3aKOHOB

[IK-3  BnageHunem

COBpPCMCHHBIMU

METOdaMU n

TCXHOJIOTHUAMHA

napaJisieJIbHOT'O

nporpaMMHupOBaHud IJid BBICOKOIIPOU3BOAUTCIBHBIX BBIYUCIIMTCIBHBIX CHCTEM pa3J'[I/I‘-IHOI\/II

apXUTEKTYpHI

3Hauusg

VYMmenus

HaBbiku (ombiT
JIESATEITbHOCTH)

OCHOBHBIX TEXHOJIOTUH U
MOZEJIEH NTapauIeIbHOIO
MIPOTrpaMMHUPOBAHUSA

BbIOHpATh U UCIIOJIb30BATh
COBPEMEHHBIE METO/IbI U
TEXHOJIOTUH NapaLIEIbHOTO
IIPOrPaMMUPOBAHHUS IS
BBICOKOITPOU3BOIUTEIbHBIX
BBIYHCIUTEIBHBIX CUCTEM
JUIsI pellIeHus 3a1a4

BIIQJICHUSI COBPEMEHHBIMHU
TEXHOJIOTUSIMU
MapaJyIeIbHOT O
[IPOrpaMMUPOBAHUS IS
BBIYMCIIUTENIBHBIX CUCTEM C
pacripeielIeHHON WiIn o01eit
ONEePaTUBHON NaMSTHIO




MaTEMAaTHYIECCKOI'O
MOACIINPOBAHUA

[IK-4 cnocoOHOCTHIO IMPOBOAUTH BBIYHUCIUTCIIBHBIC JSKCICPHUMCHTBI IO MAaTEMATHUYCCKOMY
MOZACIIMPOBAHUIO C UCIIOJIB30BAHHUEM BBICOKOIIPOU3BOAUTCIBHBIX BBIYUCIIUTCIBHBIX CUCTEM U
AHAJIM3UPOBATD IMOJIYYCHHBIC PE3YJIbTAaThI

HaBbiku (ombIT

3HaHus YmMmennsa
JIEATEITLHOCTH )

METOHOB U CIIOCOO0B MIPOBOJNTH BEIYHCIUTEIILHBIC | POBEICHUS
MPOBEACHUS AKCIIEPUMEHTHI 110 BBIYUCIIUTELHBIX
BBIYMCIIUTEIBHBIX MaTEeMaTHYECKOMY 9KCIIEPUMEHTOB 10
AKCIIEPUMEHTOB I10 MOJICIIMPOBAHUIO C MaTEeMaTHYECKOMY
MaTeMaTHIECKOMY HCIIOJIb30BaHUEM MOJICTTUPOBAHUIO C
MOJICIIMPOBAHUIO C BBICOKOTIPOU3BOAUTEIIbHBIX HCIIOJIL30BaHUEM
HCIIOJIE30BAHUEM BBIYMCIIUTEILHBIX CUCTEM U BBICOKOITPOU3BOTUTEIILHBIX

BBICOKOITPOU3BOANUTCIIbHBIX
BBIYHMCIINTCIBHBIX CUCTCEM H
crmoco0OoB aHaIN3a
IMOJIYUYCHHBIX PE3YJIbTATOB

aHAIM3UPOBATH MOTyYEHHBIC
pe3yIbTaThl

BBIYUCINUTCIIBHBIX CUCTEM H
aHaJIn3a MMOJYYCHHBIX
pEe3yJIbTaTOB

[1IK-5 cmocoOGHOCTRIO C€O3/1aBaTh MPOTPAMMHBIE CpPEACTBA JUISI PEIICHHS aKTyaJlbHBIX
MPUKIIAJHBIX 33/1a4 C UCHOJIb30BAHUEM PECYPCOB, JOCTYIHBIX B ceTU MIHTEpHET 110 CBOOOIHBIM
JIMOCH3UAM U C OTKPBITBIM UCXOAHBIM KOJJOM

3HaHusa

YMmenunsa

HaBbiku (onsiT
JIEATEITLHOCTH )

aKTyaJbHBIX METO/IOB,
MoJieJIel U alrOPUTMOB
pelieHus 3aaq
MaTeMaTH4ecKoi (pu3uku, a
TaK)Xe JOCTYIHbIE B CETU
WuTepHer cpencTpa
pa3paboTKu mporpamm Ha
OCHOBE OTKPBITOI'O
HCXOJHOr0 KOJAa JJis
YHUCICHHOTO peleHMs 3a1a4
MaTeMaTH4eCcKON PU3NKH

MPUMEHSIT JUTSL CO3JJaHUS
MPUKJIAJHBIX TIPOTPAMM
cpencTra paspadborku Qt,
HAYYHOH BH3yaIH3alluu
mathgl, cucrembr
ABTOMATH3aIMH COOPKH
Autotools u CMake, cucremy
nokymeHTaruu Doxygen;
CO3/1aBaTh Ha UX OCHOBE
MPOTPAMMHBIH MTaKeT FPm
JUTSI BKJTFOUCHUS B
JUCTPUOYTUB

pa3pabOTKH MPUKIIATHOTO
IPOrpPaMMHOTO OOecTeueHus,
HCIOJIb3YIOLIETO
BO3MOKHOCTH COBPEMEHHBIX
MPOTpaMMHBIX OMOIHOTEK
JUTSL CO3/IAHUS CIIOAKHBIX
MIPOEKTOB




4. CTPYKTYPA U COAEP) KAHUE MOAYJIA JMCIUIIVINH

4.1. O6mas TpyI0eMKOCTh MOJTYJISI COCTABIISICT 8 3a4ETHBIX €AMHUII, 288 4acoB.

4.2. Coneprkanue pa3ziesioB.

Bupl yueGHO# paboThI, Konbr dopMmbl
BKJTIOYast CAMOCTOSITEJIBHYIO | KOMIIETEHLU TEKYIIETO
paboTy CTy/IEeHTOB i KOHTPOJIS

No U TPYOEMKOCTb (B yacax) YCIIEBAEMOCTH.

H; Paznensr (nmu TeMbI) dopma §

I JUCITUTLIAHBI MIPOMEXKYTOYHOMN
aTTecTaluu
Jlex | IIpakr | JIa6.pab | Cam
pab.
Hucnurnnuna 1
«MaremaTrueckoe
MOJIeJTUpPOBaHUE,
YHUCIICHHBIC METO IbI
U KOMILUIEKCHI
IPOTPaMM»

1 | OcuoBubie monsTus | 10 | 10 - 14 OIIK-1, VYeTHBIH ompoc,
MaTeMaTU4YeCKOro I1K-2 3aIuTa
MOJEIUPOBAHUS. [1K-4 HHIUBHIyaIbHOT

0
3aaHusl,
Kontpons
3alaHAN s
CaMOCTOSITETTLHO
1 paboThI

2 | Bapuauuonssie 11 |11 - 15 OIIK-1, VeTHBI onpoc,
MPUHIIUIIBI u [1K-2 3aImuTa
uepapxus MOJEIEH. [1K-4 HMHAWBHIyaIbHOT

0
3a/aHus,
Kontpoins
3alaHAN IS
CaMOCTOSITEITLHO
1 paboThI

3 | UccnenoBanue 11 |11 - 15 OIIK-1, YcrHblit onpoc,
MAaTEMATHYECKNX IK-2 3ammra
MOJIETIEH. [1K-4 HHAUBUYaJIbHOT

0
3a4aHusd,
KonTtposns
3aJaHuN IS
CaMOCTOSITETTLHO
i paboThI
Hmoeo: 144 u. 32 |32 - 44 Koumponvnas
paboma
Hucuuninmna 2
«Pa3paboTka




npunoxenuidi B OC
Linux»

Pabora ¢ 3 3 8 OIIK-2, YcTHBIN ompoc.
onbIMoTeEKaMH Koa OIIK-3, [IpakTuueckoe
[1IK-5 3aJaHue,
Kontpous
3aJaHuN TUIA
CaMOCTOSITETTLHO
i paboThI
CucreMsl 3 3 8 OIIK-2, VYcTHbIl onpoc.
aBTOMAaTHU3alU OI1K-3, [IpakTrueckoe
cOOpKu IK-5 3a/laHue.
KonTpons
3aaHui JIRIE:
CaMOCTOSITETILHO
i1 paboThI
Kpoccmnarpopmenn | 3 3 8 OIIK-2, YcTHbI onpoc.
ast bubnmoreka Qt OIIK-3, [TpakTaeckoe
[1IK-5 3a/1aHue.
Kontpouns
3aJaHuN U
CaMOCTOSITEITLHO
i paboThI
Co3nanue CloXKHBIX | 3 3 8 OIIK-2, YCTHBIN ompoc.
IIPOEKTOB OIIK-3, [IpakTrueckoe
[K-5 3a/1aHue.
KonTponb
3aaHui IS
CaMOCTOSITETTLHO
1 paboThI
C6opka nakera 4 4 8 OIIK-2, YcTHBIN onpoc.
RPM, rotoBoro k OIIK-3, [TpakTuueckoe
BKIIIOUEHUIO B ITK-5 3aJlaHue.
JTUCTpUOYTUB Kontpouns
3aJaHuy I
CaMOCTOSITEITLHO
i paboThI
Hroro: 16 16 40 Konmponvnas
paboma
JucnumimHa 3 [1K-2
«CtoxacTuueckue
METO/TBI B
€CTECTBEHHBIX
HayKax)»
OcHOBHBIE MOJIETN 4 4 10 I1K-2 YcTHBII onpoc.

€CTECTBO3HAHHUS U
COITYTCTBYIOIIIHE
ypaBHEHUS
MEXaHUKHU
CIUIOLIHOM CPEJBl,
NPUBOJIAIINE K
BBIUHCIIEHUIO

IIpaxTueckoe
3aJlaHue.
KonTpons
3aJaHui st
CaMOCTOATEIILHO
i paboThI




HHTErpajIbHBIX
CpCAHUX BCINYNH

MonenupoBanue 4 4 10 I1K-2 YcTHBII onpoc.

repeHoca B IIpaxkTueckoe

KMHETHYECKUX 3a/laHHue.

cucremax Kontpous
3aJaHuN TUIA
CaMOCTOSITEIILHO
i paboThI

I'eneparopsl 4 4 10 I1K-2 VYcTHBIi ompoc.

CIIyYalHBIX BEIUYUH [IpakTrueckoe

C 33JJaHHBIM 3aKOHOM 3aJlaHue.

pacupeneneHus. Kontpounb

LlenTpanbHas 3aaHui JIRIE:

npeaesibHast CaMOCTOATENILHO

teopema. Buxpb it paboTHI

MepceHa.

I'eneparopsl

PaBHOMEPHO

pacnpeeeHHbIX

BEJIMYMH Ha

MHOT000pa3usix.

3aKoH Oosbimx | 4 4 10 I1K-2 YcTHbI onpoc.

YHCEN 51 €ro [IpakTrueckoe

MIPUMEHEHUE JUTSt 3a/laHue.

BBIYHUCIICHUS KonTpons

MHTErpAJIbHBIX 3a1aHUI JUISL

CPEIHUX. CaMOCTOSITEIILHO

Metoanl MoHnTte i1 paboThI

Kapo.

Hroro: 16 16 40 Konmponvnas
paboma

JlucuunnuHa 4

«[TapannensHble

BBIYMCIICHUSI

Knaccudukanus 4 4 10 I1K-3, [IK-4 | YcrHbli onpoc.

MHOTOIIPOLIECCOPHBI [IpakTHueckoe

X BBIYUCIUTEIBHBIX 3aJlaHue.

CUCTEM. KonTpons
3a1aHu I JUTS
CaMOCTOATENILHO
1 paboThI

OcHoBHbIE 4 4 10 I1K-3, IIK-4 | YcrHBli onpoc.

TIPUHITUTIBI [TpakTueckoe

OpraHu3aIu 3a/1aHue.

napajuIeIbHON Kontpouns

00pabOTKH JaHHBIX: 3aJaHuH TUTST

MOJIEIIA, METO/bI U CaMOCTOSITEIILHO

TEXHOJIOTHH it paboTHI

napajuIeIbHOTO

IPOTrpaMMUPOBAHUS




3 | [NapamiensHOE 4 4 - 10 ITK-3, [IK-4 | YcTHBIH ompoc.

pPOrpaMMHUPOBAHUE [TpakTuaeckoe

Ha CHCTEMax C 3aJlaHue.

o0u1eil maMAThIo KonTpons

(OpenMP). 3aJaHuil VTS
CaMOCTOSATENILHO
i paboThI

4 | [NapannensHoe 4 4 - 10 I1K-3, [IK-4 | YcrHbli onpoc.

pOrpaMMHUPOBaHUE [TpakTueckoe

C UCIOJIb30BAaHUEM 3aJlaHue.

uHTepderica KonTpons

rnepenayu 3aaHui JIRIE:

coobmmenuit MPI CaMOCTOATENILHO
i paboThI

Uroro: 16 |16 - 40 Konmponvrnas
paboma

BCEI'O: 64 |64 - 124 Kanauaarckuii
IK3aMeH
(konTpoOJIBL 36
4acoB)

5. OHEHOYHBIE CPEACTBA AJIsA TEKYWEI'O KOHTPOJISA YCIIEBAEMOCTMU,
MNPOMEXYTOYHOM ATTECTAIIMM IO MTOIAM OCBOEHUSI MOAY.JS
ANCHUIIVINH

(IIpunooicenue x paboueti npoepamme mooyis: Qyenounvie cpeocmsa)

6. METOAbI 1 CPEACTBA OBYUYEHMUAA

MeToapl: TOATOTOBKAa M TPEACTABICHUE MPE3EHTAIMil, ayauTOpHAs KOHTpOIbHAs padora,
ydJacTHe B HAyYHO-HCCIIEIOBATEIILCKOM pabdoTe.

CpencTtBa: MarepHaJbHO-TEXHHUYECKOE oOOecreueHue, 3JIeKTPOHHO-OMOIMOTEUHbIE CUCTEMBI,
DIIEKTPOHHAsT MH(POPMAIMOHHO-00pa3oBaTeNbHAs  Cpela  YHHBEPCHTETa, JIMIEH3MOHHOE
nporpaMMHoOe oOecrieueHue.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'TH
TpagunuonHble 00pa3oBaTeNbHbIE TEXHOJOIMM B (PU3MKO-MATEMATUYECKUX JUCLMILIMHAX,
OCHOBOM KOTOPBIX SIBJISIOTCS JIEKLIUH, IPAKTUUECKUE 3aHATUS U Ja00paTOpHbIe pabOTHI.

8. YU EBHO-METOJNUYECKOE U HWH®OPMAIMOHHOE OBECIIEYEHUE
MOAYJIA AMCHUIIJINH

8.1. OcHoBHas JIuTEpaTypa

Jucuunnuna 1. «MaremaTuyeckoe MOJIETUPOBAHUE, YNCIEHHBIE METOIbI U KOMILIEKCHI
MPOTPAMM»

1. Maremaruueckoe moaenupoBanue [ Tekcr| : Uneu. Metonsbl. Ilpumepsi :
[Monorpadwusi] / A. A. Camapckuii, A. I1. Muxaiinos .— Uzn. 2-e, ucnp. — M. : ®uzmatiur,
2005.

2. Metoapl BeuMcIUTENbHONM Marematuku [Tekct] : yueOHoe mocobue / I'. WU.
Mapuyk .— U3n. 4-e, crep. — CII6. : Jlans, 2009 .

3. Kamutkun, H. H. Yncnennsie metonsr: yue6. mocodue / H. H. Kamutkun, — 2-¢
u3a., ucnpasienHoe. — CII6.: BXB-Ilerep6ypr, 2011. — 586 c. — Pexum nocryma:

http://znanium.com/catalog.php?bookinfo=350803.



http://znanium.com/catalog.php?bookinfo=350803

4. Be3pykoB, A. . MaremaTtndyeckoe 1 HMUTALIMOHHOE MOJICIMPOBaHUE @ YueOHOe
nocobue .— 1 .— Mocksa : OOO "Hayuno-uznarensckuii ientp MHOPA-M", 2018 .— 227 c.
— ISBN 9785160127095 .— <URL:http://znanium.com/go.php?id=944595>.

5. Axmamues, @. I'. Marematnyeckoe MOIETUPOBAHNE U METO/bI ONITUMHU3ALINY : y4eOHOe
nocobue / ®@. I'. Axmanues, P. M. I'unbdanoB. — Kazanp : Kazanckuii rocympapcTBEHHBIN
ApPXHUTEKTYypHO-CTpouTeNbHBIN yHUBepcuTeT, ObC ACB, 2017. — 179 c. — ISBN 978-5-7829-
0534-7. — TekcT : 2NMeKTpOHHBIN // DnekTpoHHO-0nbmuoreuHas cuctema IPR BOOKS : [caiir].
— URL.: http://www.iprbookshop.ru/73309.html

HucrtunuHa 2. «Pa3zpaborka npunoxenuit B OC Linux»

1. Ilnee M. Qt 4.5. IlpodeccuonanpHoe nporpammupoBanue Ha C++. — CII16.: BXB-
[TerepOypr, 2010. — 882 c¢. — JlocTyn c caiiTa SJIEKTPOHHO-OMOJIMOTEYHOU CHCTEMBI
Znanium.com. — Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=350671

2. CraxnoB A. A. Linux: 4-¢ u3n., nepepad. u non. — CII6.: BXB-Ilerepoypr, 2011. —
738 ¢. — Jloctyn ¢ caifta 3J€KTPOHHO-OMOIMOTEUHOU cucTeMbl Znanium.com. —  Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=355362

3. XaBuneng K. Cucremnoe nporpammupoBanue B UNIX. — M.: JIMK IIpecc, 2007. - 368
c. — Joctyn ¢ caiiTa 31eKTpoHHO-O0MOIMOTeYHOU crucTeMbl Znanium.com. — Pexum goctyma:
http://znanium.com/catalog.php?bookinfo=407376
4. Jloxuukos, I1. C. CpenctBa 6e3omacHoctu onepaionHoil cuctembl ROSA Linux : yueOGHoe

nocooue / I1. C. JloxuukoB, A. O. IIpoBoropckmii. — Omck : OMCKHII rocymapCTBEHHBIN
texHudyeckuit yauepeuret, 2017. — 94 ¢. — ISBN 978-5-8149-2502-2. — TekcT : 3JIeKTpOHHBII
/" DOnektpoHHO-OmMOmMoreuynas cucrema [PR BOOKS : [caiit]. —  URL:

http://www.iprbookshop.ru/78474.html

HI/ICHI/IHHI/IHa 3. «CroxacTuueckue METOJbI B CCTCCTBCHHBIX HAYKaAX>»

1. lNankun B.A. AHaJIN3 MaTeMaTUYECKUX MOJEIJIECH: CUCTEMbI 3aKOHOB COXPAaHECHUS,
ypaBHenus bonbiimana u CmonyxoBckoro. M.:BMHOM. Jlaboparopus 3nanwmii, 2011. — 408 c.
2. Maranbimkuii, M.A. Teopuss BeposATHOCTEW, MaTeMaTUyecKas CTaTUCTHKA U

ciyyaiiHble mporecchl [DnekTpoHHBI pecypc]: yue6. mocobue / M.A. Maransiukuii, I'.A.
XankeBud. — Munck: B, mik., 2012. — 720 c.: un. - JlocTyt ¢ caiiTa 3J1eKTpOHHO-O0U0IMOTEYHOM
cucTeMbl Znanium.com: - Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=508401.

3. KOnoBuu, B.1. Maremarndeckue MOJ€M €CTECTBEHHBIX HAayK [ DJIEKTPOHHBIN
pecypc] : yuebHoe nocobue. — DnekTpoH. aaH. — CII6. : Jlanp, 2011. — 336 ¢. — Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=689

Jucuunnuna 4. «[lapannenbHble BHIYUCICHUS»

1. Jleeun M.II. IlapamnensHoe mnporpamMmupoBaHue ¢ ucnoas3oBanuemM OpenMP
[Onextponnsbiii pecypc]/ JleBun M.IL.— OnexTpoH. TekcroBble nanHble.— M.: WHTepHeT-
Vuusepcurer Uupopmarmonnsix Texnonornit (MHTYUT), 2016.— 133 ¢.— Pexum poctyna:
http://www.iprbookshop.ru/52216.html.— 3BC «IPRbooks»

2. bopeckos A. B. OcnoBsl paboTs! ¢ TexHosorueit CUDA - M.: JIMK Ilpecc, 2010. -
232 c.: - JlocTym ¢ caiita 3JeKTPOHHO-OMOIHOTEUHOM cUcTeMbl ZNanium.com: - Pexxum poctyma:
http://www.znanium.com/catalog.php?bookinfo=408395.

3. boraués K. FO. OcHOBBI napasuieabHOro NporpaMMUpPOBaHHUsl. [ DIEKTPOHHBIN pecypc]
- 2-e m3a. - M.: BUHOM. Jlabopatopus 3Hanui, 2013. - 342 ¢ - JlocTyn ¢ caiiTa 3J1eKTpOHHO-
OubMoTeuHOM crcTeMbl ZNanium.com: - Peskum goctyma:
http://znanium.com/catalog.php?bookinfo=476284.

4. I'eprens, B. I1. Teopus u npaktuka napauienbHbix Berancienuit / B. I1. I'eprens. —
M. : Unrepuet-YHuusepcuretr Uuhopmannonusix Texnonoruit (MHTYUT), 2016. — 480 ¢. —
ISBN 978-5-94774-645-7. — TekcT : 2IeKTpOHHBIN // DnekTpoHHO-0nOmmoTeynas cucrema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/57385.html



http://www.iprbookshop.ru/78474.html
http://www.iprbookshop.ru/57385.html

5. AntoHoB, A. C. [1apaimenbHoe MporpaMMUPOBAHUE C UCTIOJIB30BAHUEM TEXHOJIOTHHU
MPI/ A. C. AatonoB. — 2-¢ uza. — M. : UatepueT-YHuBepcuteT MHbDOpMaAITMOHHBIX
Texnonoruit (MHTYUT), 2016. — 83 ¢. — ISBN 2227-8397. — TekcT : 3MeKTPOHHBIH //
OnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/73704.html

6. Typansuyk, K. A. IlapannensHoe nporpaMMupoBanue ¢ momomibto sizbika C# / K. A.
Typanbuyk. — 3-¢ u3a. — M. : Unreprer-Yuuepcurer MabopManimoHHbx TeXHOTOTHIA
(MHTYUT), Aii I[Tu Op Menua, 2019. — 189 c. — ISBN 978-5-4486-0506-2. — Texkcr :
AIIEKTPOHHBIH // DnekTpoHHO-OnbmmoreuHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/79714.html

8.2.JloronHUTEIbHAS JINTEpATypa

Hucnumnnuna 1. «MaTtemaTuyeckoe MOIeTUPOBaHUE, YUCIEHHBIE METOJIBI M KOMIUIEKCHI

POrpaMm»
1.Yucnenusie MmeTobl. OCHOBBI HAYYHBIX BBIUMCIICHUH | YueOHHUK 1 mpakTukym / B. E.
3aJM3HAK .— 2-€ U3, IIep. U JA0I .— DJIEKTPOH. AaH. — Mocksa : 3narensctBo KOpaiit, 2019
— 356 .— (bakanaBp. Akagemudeckuii kypc) .— Pexxum pocryma: https://www.biblio-
online.ru.
2. YucneHHbIE METO/IBI pEeUIeHUs 3a1ad KoHBeKnu-1uddysuu / A. A. Camapckuii, I1. H.
Babumesnu .— 2-¢ u3a., ucnp. — M. : Enuropuan YPCC, 2003.
3. Pa3zHOCTHBIC METO/TBI pEIICHUS 33/1a4 ra30Boi quHaMuKH [ Tekcr] : yaeOHOe mocobue st
CTYJEHTOB BY30B, oOyuatonuxcs o crneuuaibHoct "[Ipukinannas matematuka" / A. A.
Camapckuii, 1O. I1. [TonoB .— U3zna. 5-e .— M. : URSS, 2009.
4. Marnutssle nojs B actpodusuke [Tekct] / S. b. 3enpaosuy, A. A. Py3maiikumn, J1. /1.
Coxkonos ; miep. ¢ auri. E. B. Banosoii ; moxa pex. . 1. CokonoBa .— M. ; MxeBck : UHCTUTYT
KOMIBIOTEPHBIX uccienoBanuii : R&C Dynamics., 2006 .
5. MaruauTHas ruapoauHaMuka [ Tekcer] : coBpeMeHHOe BUACHHE TpodiieM : [MoHorpadwus] / U.
M. Kupxko, I'. E. Kupko .— M. ; MxeBck : R&C Dynamics : UHCTUTYT KOMITBIOTEPHBIX
uccaenosanui, 2009.

6. Beruncnurensnas Ternonepenayda / A. A. Camapckuid, [1. H. Babumesuu .— U3g. 2-e — M. :
URSS, 2009.

Hucuunnuna 2. «Pa3pabotka npunoxenuit B OC Linux»

1. Konucunuenko /. H. PykoBoactBo mo xomangam u shell-mporpammupoBanuio B
Linux. — CII6.: BXB-IletepOypr, 2011. — 283 ¢. — JlocTyn ¢ caiiTa 371eKTpOHHO-OHOIMOTEUHOM
cucTeMbl Znanium.com. — Pesxkum gocrtyna: http://znanium.com/catalog.php?bookinfo=355000

2. Cexynos H.1O. [Iporpammupoanue Ha C++ B Linux.— CII6. : BXB-IlerepOypr, 2004
— 363 c.

3. Po6aueBckuit A.M. Oneparmonnas cucrema Unix. - CI16.: BXB-IletepOypr, 2005. -
641 c. — JlocTyn ¢ caiita 3JIeKTPOHHO-OMONIMOTEYHOM cUcTeMbl Znanium.com. —  Pexum
noctyma: http://znanium.com/catalog.php?bookinfo=356894

4. Kypsunii K. B. Onepanmonnas cucrema Linux: Kypc nekumii. —2-e u3z., ucnp. —M.:
ALT Linux; IMK IIpecc, 2010. —348 c. — 738 ¢ - JlocTyn ¢ caifta 31eKTpOHHO-O0UOIMOTEUHOM
cucteMbl Znanium.com. — Pexwum gocrtyna: http://znanium.com/catalog.php?bookinfo=408518

JucnummHza 3. «CToXxacTUYeCKUEe METObI B ECTECTBEHHBIX HayKax»
1. Tankun B.A. YpaBuenue Cmonyxosckoro. — M.: ®DUSMATIINT, 2001. — 326 c.
2. EpmakoB C. M. Metox MonTe-Kap:o u cmexxnbie Bonpockl. — M.: Hayka, 1971. —
328 c.
3. EpmakoB C.M., Muxaiinos I'.A. Kypc cratuctuueckoro MoaeiaupoBanus. — M.:
Hayka, 1976. — 320 c.


http://www.iprbookshop.ru/73704.html
http://www.iprbookshop.ru/79714.html

4.  Tlonsaun A.Jl. CnpaBounuk. HenuHeiiHble ypaBHEHHsI MaTeMaTU4ecKol (U3HUKU
(tounsie pemenus) — M. : @dmsmariaut, 2002.— 475 c. - Jloctyn ¢ caiita 3J€KTPOHHO-
OnbIMoTeYHON CHCTEMBI «JIanby. - Pexum Jocryna:
http://e.lanbook.com/books/element.php?pll_id=2382.

5. Kusaukun B. M. CtoxacTuueckue ypaBHEHUS: TEOPUS U €€ IPUIIOKEHUS K
aKyCTHKe, TUApoauHaMuke U paguodusuke : T.1, 2. — M.: DU3ZMATIIUT, 2008. — 320 c.

6. Muxaiinos I'.A. YucneHHoe cTaTucTHYeckoe MoienupoBanue. Meroasl MoHTe-
Kapino. — M.: U3patensckuit neHtp «Akaaemus», 2006. — 368 c.

7. JleuroB JI.C., lllutoB A.B. ®ynkuuu I'puna. 3agaun ¢ pemenusamu. — M.:
duzmataur, 2003. — 386 c.

Jucuuniuna 4. «I[lapanienbHble BBIYUCIECHUSA»

1. PaxoBckuit A.B. TexHosoruu mnapaielbHOro nporpammupoBanus : CrangapT
OpenMP.— Cypryt : U3narensckuii ieatp Cypl'VY, 2015 .— 29 c.

2. Hewmutorun C.A., Crecuk O.JI. TlapaimensHoe nporpaMMUpoOBaHUE  IJIst
MHOTOIPOIIECCOPHBIX BBIYMCIUTENBHBIX cHucTeM [Dnektponublii pecypc] / CII6.: BXB-
[TerepOypr, 2002 - JIocTyI ¢ caiiTa 3JIeKTPOHHO-OMOIHOTEYHON CHCTEMbBI ZNanium.com: - Pexxum
noctyna: http://znanium.com/catalog.php?bookinfo=356524.

3. OCHOBBI aIrOPUTMHU3ALMH U MPOTPAMMUPOBAHUS: Y4yeOHOEe mocoOue [DIEKTPOHHBIM
pecypc] / B.JA. Konnaes; Ilox pen. JI.I'. I'arapunoii. - M.: U]l ®OPYM: UH®PA-M, 2015. - 416
c. - Joctyn c caiita 3neKTpOHHO-OMONMMOTEUHOI cucTeMbl Znanium.com: - Pexum pocryma:
http://www.znanium.com/catalog.php?bookinfo=484837.

8.2.1. nepuonuyeckue u3aanus (HaydHble )KypHaJIbl)

1. MaremaTtndeckoe MojaelupoBaHue : [kypHain| / Poccuiickas akamemMusi Hayk,
WNucturyt npuknaanoi mareMatuku uM. M.B. Kenasimna PAH .— M. : Hayka.

2. UudopmanoHHBIE TEXHOJOTHH M BBIYUCIUTEIbHBIC CHUCTEMBI @ [KypHam| /
yupenurenu: Poccuiickas Axanemus Hayk; VHCTUTYT MHMKpPOIPOLECCOPHBIX
BeIuMCIUTENbHBIX cucteM PAH .— M. : YPCC.

3. IlpuxyiagHas MaTemMaTuka W MexaHuka: xypHan / ydpeautenu: PAH, TOO
"Xypnans! no mexanuke" .— M. : Hayxka.

8.3. JlunieH3noHHOE IporpaMmMHOe 0OecTrieueHHe

JIvueH3uu (JIMIIEH3MOHHBIE COTJIalleH ) Ha IporpaMMHoe obecrieueHue (i CBOOOIHOTO
I1O - GNU General Public License unu anasor):

- HEHMCKIIIOYHMTENbHbIE MpaBa (JIMIIEH3Ms) Ha HEOTPAaHWYECHHBIM MEepHO] Ha MPOrpaMMHOE
obecneuenne MATLAB, HeuckmtounTenbHble IpaBa (JIMLEH3Ks) HA HEOTpaHUUEHHBINA IEpHUoa Ha
nporpamMHoe  obecriedenue  MathType Windows English  Academic  goroBop  Ne
0187200001717001364 260601 ot 08.12.2017, HeuckIrOYUTENbHbIE MpaBa (IMIIEH3US) Ha
HEOTpaHMUYEHHBI TMepuo Ha mporpamMMmHoe obecriedenre Maple 2017 Universities Multi-user
Non-Floating morosop Ne 0187200001717001364 260601 ot 08.12.2017;

- onepaloHHble cucteMbl Microsoft, maker npuknanasix nporpamm Microsoft Office;

- marematnueckoe [10 Mathcad Education, cepBepnas omeparnmonHnas cuctemaWindows
Server Datacenter, cepBep 0a3bl nanubix SQL Svr Standard Core, cpena pa3zpabotku LabView NI
Academic Site License morosop Ne 0187200001712001476-0288756-01/12-T'K ot 17.12.2012 r.
OeccpouHo

I'papmueckue pegaxropsl: Gimp, Inscape

Marematnueckoe I10: Freemat, Maxima

Cpenctsa pa3zpabotku: Python, Lazarus, Java



8.4. CoBpemeHnHbIe MTpodeccnoHabHbIE 0a3bl TaHHBIX

Hayunas snexkrponnas 6udaunorexka eLIBRARY.RU (http://www.elibrary.ru)

[IpaBoobnanatens: OO0 «HayuHas 3iaeKkTpoHHass OMOIUOTEKAY.

Horosop Ne SI10-641/2018/02-18/1-474 ot 27.07.2018 r., mocTym MpeaoCTaBiICH C
28.07.2018 r. 10 27.07.2019 r.

Dnexktponnas oudauoreka nuccepranuii PI'b (https://dvs.rsl.ru)

[IpaBoobnanarens: ®I'BY «Poccuiickas rocynapcTBeHHass OMOIHOTEKaY.
Horosop Ne095/04/0164-01-18-J1-571 ot 14.12.2018r., noctyn npegocrasiex ¢ 01.01.2019 r. no
31.12.2019r.

Onexkrponnas bubnanoreka Coepbanka http://sberbanklib.ru

Harnronansnas snexrponnas oudnuoreka (HOB) (136.pd)

[IpaBooOmamarens:  PenepadbHOE  TOCYAAPCTBEHHOE  OIO/DKETHOE — YUPEKICHUE
«Poccuiickas rocynapcTBeHHas OUOIHOTEKAY.

Horosop o moaximrouennu Nel01/HDb/0442-mm ot 2.04.2018 1., OCTyn MpeaoCTaBicH C
1.01.2018 r. u 6eccpoyHo.

EBpa3suiickas ITaTEHTHAas nH(pOpMAaIMOHHAS cucreMa (EAITATUC)
(http://www.eapatis.com)

[IpaBoobnanarens: @C no nHTeeKTyanbHoi coocrBeHHocT PI'BY "OUIIC".

[Tucemo ucx. Ne 2014-01/29, noctyn npenocrapieH 6ecCpoOUHO.

Polpred.com O630p CMMU (http://polpred.com)

Enunoe okHO gocTymna Kk 00pa3oBaTelIbHBIM pecypcaM - HH(OpMallMOHHAs chucTeMa
(http://window.edu.ru/)

DneKTpoHHbIe KoJuleKuu Ha nopTaine [Ipesuaentckoit Oubmuorexu um. b. H. Enpunna
(http://www.prlib.ru/collections)

KubepJlenunka - HayuHas snekTponHas oubnuoreka (http://cyberleninka.ru/)

Hayunas nemarornueckas snektponnas ouoimoreka (HIIDB) (http://elib.gnpbu.ru)

BIBLIOPHIKA (http://www.bibliofika.ru/)

I'pamora.py (http://www.gramota.ru/)

BUHUTU (http://www.viniti.ru )

Poccuiickas HarmoHaibHast OUOIHOTEKA
(http://primo.nir.ru/primo_library/libweb/action/search.do?menuitem=2&catalog=true)

YUC POCCHA (http://uisrussia.msu.ru)

8.5. MexayHapoubie pedepaTuBHbIC 0236l TaHHBIX HAYYHBIX W3TaHUN

Springer

Pecypcsr:
Springer Journals — moTHOTEKCTOBAsE KOJUICKITHSI AJICKTPOHHBIX )KYPHAJIOB M3/1aTeIbCTBA Springer
TI0 pa3UYHbIM OTpacisM 3HaHud.  Springer Protocols — komiekiys HaydHBIX MPOTOKOJIOB MO
pa3IuYHBIM OTpacisiM 3HAHUM.
Springer Materials — komekuusi Hay4HBIX MaTepHalIOB B 00macTH (U3MYSCKUX HAYK U
WHXUHUPHUHTA.
Springer Reference — sneKTpOHHBIE SHIMKIIONEANH, CIPABOYHHUKH, CIIOBAPHU U aTiachl MO BCEM
OTpacyisiM HayKH. ZbMATH — pedepatuBHas 0a3a JaHHBIX 10 YHCTOW W TPUKIAJIHON
MaTeMaTHKe.

Nature Journals (http://www.nature.com/siteindex/index.html)

Onexrponnsie kauru Springer Nature (https:/link.springer.com/)

[TpaBooOmamarens: ®I'BY I'TIHTB Poccun/ xommanus Springer Customer Service Center
GmbH

JIunensuonnslii forosop Ne 41/EI1-2017, noctyn 6eccpouHblii

JlocTynHbIE KOJIIEKIUU:
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file:///C:/Users/tio.fit/Downloads/%25D0%25AD%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BD%25D0%25BD%25D0%25B0%25D1%258F%20%25D0%2591%25D0%25B8%25D0%25B1%25D0%25BB%25D0%25B8%25D0%25BE%25D1%2582%25D0%25B5%25D0%25BA%25D0%25B0%20%25D0%25A1%25D0%25B1%25D0%25B5%25D1%2580%25D0%25B1%25D0%25B0%25D0%25BD%25D0%25BA%25D0%25B0
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http://www.bibliofika.ru/
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http://lib.surgu.ru/index.php?view=s&sid=204
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http://lib.surgu.ru/index.php?view=s&sid=204
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http://www.nature.com/siteindex/index.html
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Science, Technology and Medicine Humanities & Social Sciences
Collections Collections
* Biomedical and Life Sciences * Behavioral Science and
* Chemistry and Materials Science Psychology
* Computer Science * Business and Management
* Earth and Environmental Science * Economics and Finance
* Energy * Education
* Engineering * History
* Mathematics and Statistics » Law and Criminology
» Medicine * Literature, Cultural and Media
* Physics and Astronomy Studies
* Professional and Applied Computing * Political Science and International
Studies
* Philosophy and Religion
* Social Sciences

Scopus (http://www.scopus.com)

[IpaBoob6nagarens: OO0 «Oxo-BekTop Ail - [Tny.

KonTpakr Ne0387200022318000125-0288756-01 ot 21.12.2018r. moctyn mpeaocTaBicH
¢ 1.01.2019r. 10 30.09.2019 r.

Web of Science (http://webofknowledge.com)

[TpaBoobnanarens: HIT «<HOUKOH»
KonTpakt Ne01-18-J1574 ot 18.12.2018r. moctymn npemocrasies ¢ 1.01.2019-31.12.2019r.

ITo moxmucke 1OCTYINHBI CleaytolIe 0a3bl JAHHBIX:

o Web of Science Core Collection, Bxitouasi Bce HHIESKCHI HAYYHOTO IUTHPOBAHHUS:

« Science Citation Index Expanded (1975-mo HacTosI€E BpeMs)

« Social Sciences Citation Index (1975-no HacTositee Bpems)

e Arts & Humanities Citation Index (1975-mo Hacrosimee Bpems)

« Conference Proceedings Citation Index- Science (1990-mo HacTositee Bpems)

o Conference Proceedings Citation Index- Social Science & Humanities (1990-mo
HACTOSIIEE BpEMSI)

« Book Citation Index— Science (2005-mo HacTosiiiee Bpems)

« Book Citation Index— Social Sciences & Humanities (2005-mo Hacrosiiee Bpemsi)

« Emerging Sources Citation Index (2015-mio HacTosIIee Bpems).

o KCI-Korean Journal Database — comepsxut OubOnrorpadguueckyo HHOOPMAIHIO 110
Hay4HOI uTeparype, onyonnkoBanHoi B Kopee (1980-mo HacTosimiee Bpems).

e SciELO Citation Index — comepHT Hay4HYIO JHMTEpaTypy IO OOIICCTBEHHBIM,
IYMaHUTapHBIM HayKaM M HCKYCCTBY, KOTOpas Oblla onyOJMKOBaHAa B JYyYIIUX >KypHalax,
HaXOJSIIUXCS B OTKPBITOM JlocTyne, B Jlatunckoit Amepuke, [lopryramuu, Ucnanuu u FOxuomi
Adpuxe (1997-no HacTosi1IEE BpEMS).

Apxus Hayunbix xypHaioB (NEICON) (http://archive.neicon.ru)

ITpaBooGmagarens: HIT "HOMKOH".

IMucemo Mcx. Ne 2014-01/29.

Konnexuu B apxuBe:

ApxuB m3nateiabctBa American Association for the Advancement of Science. Ilaker
«Science Classic» 1880-1996

Apxus uznarenscrBa Annual Reviews. IMaker «Full Collection» 1932-2005

ApxuB uznarenscrBa Mucturyra dusuku (BenukoOpuranus). [Taker «Historical Archive
1874-1999» c mepBoro BhITyCcKa KKAOTO XypHana o 1999, 1874-1999

ApxuB m3natenbctBa Nature Publishing Group. ITaker «Nature» ¢ mepBOro BhITyCKa
nepBoro Homepa o 2010, 1869-2010

ApxuB mznarenscrBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro
BBIITyCKa KaKA0TO XypHaia o 1995, 1849-1995


http://lib.surgu.ru/index.php?view=menu&mid=157
http://www.scopus.com/
http://lib.surgu.ru/index.php?view=menu&mid=157
http://webofknowledge.com/
file:///C:/Users/tio.fit/Downloads/%25D0%2590%25D1%2580%25D1%2585%25D0%25B8%25D0%25B2%20%25D0%25BD%25D0%25B0%25D1%2583%25D1%2587%25D0%25BD%25D1%258B%25D1%2585%20%25D0%25B6%25D1%2583%25D1%2580%25D0%25BD%25D0%25B0%25D0%25BB%25D0%25BE%25D0%25B2%20(NEICON)
http://archive.neicon.ru/

ApxuB m3natensctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBITTyCKa KaXI0T0 kypHaia o 1998, 1890-1998

ApxuB u3narensctBa Taylor & Francis. Full Online Journal Archives ¢ nepBoro Bbiycka
KaxJ10T0 KypHaia o 1997, 1798-1997

ApxuB m3natensctBa Cambridge University Press. Ilaker «Cambridge Journals Digital
Archive (CJDA)» c mepBoro BeIlTycka Kaxaoro xyprana mo 2011, 1827-2011

ApxuB xypHainoB Koponesckoro xumudeckoro obmectsa (RSC). 1841-2007

ApXUB KOJUICKIIMH JKypPHAJIOB AMEpHKAaHCKOTO reodusmdeckoro cowsa (AGU),
npenocTaBisieMblit u3narensctBoM Wiley Subscription Services, Inc. 1896-1996

Project Gutenberg (http://www.gutenberg.org)

Elsevier - Open Archives (https://www.elsevier.com/about/open-science/open-
access/open-archive)

SpringerOpen (http://www.springeropen.com)

DIRECTORY OF OPEN ACCESS JOURNALS (https://doaj.org/)

New England Journal of Medicine (http://www.nejm.org/)

Pediatric Neurology Briefs - snekrponHbIii sKypHa

(http://lwww.pediatricneurologybriefs.com/)

FREE MEDICAL JOURNALS (http://www.freemedicaljournals.com/)

MDPI - Multidisciplinary Digital Publishing Institute (Basel, Switzerland)
(http://www.mdpi.com/)

PUBMED CENTRAL (http://www.ncbi.nlm.nih.gov/pmc/)

BioMed Central (http://www.biomedcentral.com/journals)

BUBJIMOTEKA DJIEKTPOHHBIX X XYPHAJIOB B r. PETEHCBYPT (I'epmanust)

(http://www.bibliothek.uni-regensburg.de/ezeit/)

8.6. udopmarnmoHHbIC CIIPABOYHBIC CHCTEMBI

I'apant

[IpaBoob6nagarens: OOO "T'apant - [TPoHet". JloroBop Nel/I'C-2011-53-05-11/c goctyn
npeaocTaBiieH 0ECCPOUHO.

KoncynpsrantlLimtoc

[TpaBoobmagaTenn: 000 "UndpopManiuoHHOE  areHTCTBO "UndopmOropo".
Horosop 00 undopmanmonnoit mogaepxke PJJ1-10/2019/n18/44 ot 18.11.2018 r., moctym
npenocrasiies ¢ 1.01.2019 1. no 31.12.2024 r.

8.7. aTepHeT-pecypchl

1. MunucrepcTBo 00pa3oBanus 1 Hayku P® [DnekTpoHHbIi pecype]. — Pexxum goctyna
: http://mon.gov.ru

2. depepanbHOE ar€HTCTBO 110 00pa30BaHUIO [ DIEeKTPOHHBIN pecypc]. — Pexxum nocryna:
http://www.ed.gov.ru

3. ®enepanbHOE areHTCTBO MO HayKe M 00pa3oBaHMIO [ DNEKTPOHHBIN pecypc]. — Pexum
noctyna: http://www.fasi.gov.ru

4. ®enepanbHblii noptan «Poccuiickoe obpazoBanue» [ DneKTpoHHBIN pecypc]. — Pexxum
noctyna: http://www.edu.ru

5. ®enepanpHas ciayx0a M0 MHTEIUIEKTYyaJIbHON COOCTBEHHOCTH, MATEHTaM U TOBapHBIM
3HaKam [DnexkTpoHHbII pecypc]. - Pexum JIOCTYyTIA:
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

7. Poccuiickuii 00pa3zoBaTeNbHbIN MPaBOBOM MOPTai [DIEKTPOHHBIN pecypc]. — Pexum
nocryna: http://www.law.edu.ru

8. denepanpHas cayx0a 1o Ham30py B cdepe oOpa3oBaHUsI W HAYKH [DIEKTPOHHBIN
pecypc]. — Pexxum noctyna: http://old.obrnadzor.gov.ru

9. Nudopmanmonno-npaBoBori moprtan «l'apant» [DnexkTpoHHBIA pecypc]. — Pexum
nocryna: http://www.garant.ru
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10. ®enepanbublii cripaBouHuK «OOpa3oBanue B Poccum» [DnekTpoHHBIH pecypc]. —
Pexxum noctyna: http://federalbook.ru/projects/fso/fso.htmi

11. Poccwuiickuii 00mieoOpa3oBaTenbHblil mopTai| DNeKTPOHHBIA pecypc]. — Pexum
nocryna: http://www.school.edu.ru

12. Poccwuiickuii mopTan OTKpPBITOro 00pa3oBaHusi [DIEKTpOHHBINA pecypc]|. — Pexxum
nocryma: http://www.openet.edu.ru

13. Tlopran «ConuanbHO-TYMaHUTAPHOE M  IOJHUTOJIOTUYECKOE 0Opa3oBaHHE
[DnexTponHbIii pecypc]. — Pexxum goctyna: http://www.humanities.edu.ru

14. HudopmaunonHo-oOpa3oBarenbHblii  moptan  «['ymaHuWTapHble  HayKH»
[DnexTponHbIii pecypc]. — Pexxum gocrtyna: http://www.auditorium.ru

15. EcrecTBEHHO-HayuHBI 00pa30BaTENIbHBIN TOpTai [ DIEKTPOHHBIN pecypc]. — Pexum
nocryna: http://www.en.edu.ru

16. Ilopran nmo MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIM TEXHOJIOTHUSM B 00pa30BaHHUH
[DnexTponHbIii pecypc]. — Pexxum gocrtyna: http://www.ict.edu.ru

17. Tlopran ®enepansHoro WHTepHeT-3K3aMeHa B cdepe NpodecCHoHaTHLHOTO
obpaszoBanus [DIEKTPOHHBIH pecypc]. — Pexxum qoctyma: http://www.fepo.ru

18. Tlemarormyeckass OubOIMOTEKA[DIEKTPOHHBIN pecypc]. — Pexum mocryma:
http://pedagogic.ru

19. «Yuwurenbckas razeray [DnekTpoHHbBIN pecypc]. — Pexxum mocrtyma: http://www.ug.ru

20. Uznatensckuii oM «llepBoe ceHTAOps» [DnekTpoHHbIN pecypce]. — Pexum nocryna:
http://1september.ru

21. XKypuan «llemaroruka» [OnekTpoHHsli pecypc]. — Pexum pgocryna:
http://www.pedpro.ru

22. Hayuno-meronuueckuit xypHan «UHopmaTtuzanusi oOpa3oBaHHs W HAYKH»
[DneKTpOHHBII pecypc]. — Pexum JIOCTyTIA:
http://www.informika.ru/about/informatization_pub/about/276

23. HayuHo-menmarornyeckuii xypHaia MuHHCTEepcTBa 00pa3oBaHus W Hayku PD

«Bbiciiee  obpazoBanue B Poccum» [OnektponHblii  pecypc]. — Pexum jocryma:
http://www.vovr.ru
24. XKypnan «Beicmiee obOpa3zoBaHue cerofHs» [DneKTpoHHBIH pecypc]. — Pexum

noctyna: http://www.hetoday.org

8.8. Meroanyeckre MaTepHaIbl

JucuuruinHa 1. «Martemaruyeckoe MOAETUPOBaHHE, YUCIEHHBIE METO/IbI U KOMILIEKCHI
IPOTPaMM»

1. ApremoB M.A., KopxoB E.H. MaTematnueckoe MOJEINPOBAHUE U KOMIIBIOTEPHBIN
IKCTIepUMEHT: Metoaudeckoe nocooue. - Boponex: U3n-so BI'Y, 2001. - 39 c. . — Pexum
noctyna: http://window.edu.ru/resource/006/27006

2. MonenupoBaHue ruJpoAMHAMUYECKUX TeUEHHH: YueOHO-MeTou4YecKoe ocooue. -
M.: M®TH, 2006. - 72 c. — Pexxum noctyna: http://window.edu.ru/resource/497/70497

JucuuruinHa 2. «Paspabotka npunoxenuit B OC Linux»

1. HMamxoB b.JI. PaGora ¢ wuHTepdeiicoM NPUKIATHOIO ITPOrpaMMHUPOBAHUS
ornepannoHHoM cuctemsl Linux. Meronndeckoe nocobue. - Ilensa: Uzn-so I1I'Y, 2005. - 25 c.
http://window.edu.ru/resource/519/24519

2. 3arpy3ka mpoueccoB B Linux: Meroandyeckue ykazaHus K JabopaTOpHOU
pabore / Coct. AM. CyxoB. - Camapa: W3g-so Camapckoro rocyaapCTBEHHOIO
a9POKOCMHUUYECKOTO YHUBEPCUTETA, 2010. 2lc.
http://stream.ip4tv.ru/labs/linux/zagr.pdf

HucuunnuHa 3. «CToxacTHuyecKkue METObl B ECTECTBEHHBIX HayKax»


http://federalbook.ru/projects/fso/fso.html
http://www.school.edu.ru/
http://www.openet.edu.ru/
http://www.humanities.edu.ru/
http://www.auditorium.ru/
http://www.en.edu.ru/
http://www.ict.edu.ru/
http://www.fepo.ru/
http://pedagogic.ru/
http://www.ug.ru/
http://1september.ru/
http://www.pedpro.ru/
http://www.informika.ru/about/informatization_pub/about/276
http://www.vovr.ru/
http://www.hetoday.org/

1. CroxacTudeckue MOJAETH U OLEHKH. JlabopaTOpHBIA MPAKTUKYM TIO KYypCy
"Teopuss ontumanbpHoro ympasinenus' / Coct.: W.B. Cemymwun, 1O.B. Ilpranosa. -
Y IBSIHOBCK: yalI'Ty, 2001. - 42 C.
http://window.edu.ru/resource/086/26086/files/745.pdf

Jucuunnuna 4. «[lapannenbHble BBIMUCICHUS»

1. AntonoB A.C. Beenenue B napaienbHble BeIUUCIEHU. MeToauueckoe nocooue. -
M.: U3zn-Bo MI'Y, 2002. - 70 c. - Pexxum noctyma: http://window.edu.ru/resource/980/23980

2. AutonoB A.C. IlapamienbHoe MporpaMMUPOBaHUE C UCTIOJIb30BAaHUEM TEXHOJIOTUU
MPI. YuebGHoe nocobue. - M.: U3g-so MI'Y, 2004. - 71 c. - Pexxum gocryna:
http://window.edu.ru/resource/979/23979

3. BerunciurenpHbii mpakTukym 1o texHosorun MPI, AatonoB A.C. JlabopaTopus
napaiensHeIx nHpopMarroHHbix Texnonoruit HUBL] MI'Y um. M.B. JlomoHoCOBa.
http://parallel.ru/tech/tech_dev/MPIlcourse/

4. BpICOKOTIPOM3BOIUTEIHHBIC BEIUMCIICHHS Ha KiacTepax: YuebHnoe mocodbue / [lox pen.
A.B. Crapuenko. - Tomck: M3n-Bo Tom. yH-Ta, 2008. - 198 c. - Pexxum gocryna:
http://window.edu.ru/resource/897/71897

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE MOAYJISI AMCHUIIJIIMH

1) AJIA IIPOBEACHU A 3aHATHHN JICKIIMOHHOTI'O THUIIAa

Huctunnuna 1. «MartemaTudeckoe MOJICTUPOBAHUE, YACIEHHBIE METOIbI U KOMIUICKCHI
pOrpaMm»
VYueOnass aymauropust Ne701, ocHamieHHas CHEIUAIM3HPOBAHHOW MEOECNIBbI0 M TEXHHYECKUMU
CpeIcTBaMU OOYyYeHHs: MelloBas JOCKa, MOOWIbHBIA MPOEKIMOHHBIA 3KpaH, MPOEKTOp,
KOMITBIOTED.

Hucnurumna 2. «Pa3pabortka npunoxenunit B OC Linux»
VYuyebnast ayautopusi Ne701, ocHamieHHas creUaTU3UPOBAHHONM MeOENbl0 M TEXHUYECKHUMH
CpeacTBaMU OOyYeHHs: MeJloBas JO0CKa, MOOWIbHBI NPOEKUMOHHBIA 3KpaH, HPOEKTOp,
KOMIIBIOTED.

Jucuunnuna 3. «CToxacTH4eCKue METO/Ibl B ECTECTBEHHBIX HayKaX»
VYuebnas aygutopus Ne701, ocHaiieHHass CHeNUATU3UPOBAHHONW MEOEThI0 M TEXHUYECKUMHU
CpeacTBaMU OOydYeHHUs: MeloBas JO0CKa, MOOWIBHBI TPOEKIMOHHBIA JKpaH, MPOEKTOpP,
KOMITBIOTED.

Jucuunnuna 4. «[lapanienbHble BBIYUCICHUS»
VYuyebnast ayautopuss Ne701, ocHamieHHas creqUaTU3UPOBAHHONM MeOENbl0 M TEXHUYECKHUMH
CpeacTBaMU OOyYeHHs: MeJloBas JO0CKa, MOOWIbHBI NPOEKUMOHHBIA 3KpaH, HPOEKTOp,
KOMIIBIOTED.

2) s IpOBEIEHNUS 3AHATHH CEMUHAPCKOTO THIIA
Juctummna 1. «MaTemaTiueckoe MOJAEINPOBAHKE, YUCIEHHBIE METO/IbI U KOMITJIEKCHI
POrpaMm»
VYuebnast ayautopust Ne701, ocHamieHHas cCreNUaTU3UPOBAHHONM MEOENbI0 M TEXHUUYECKHUMHU
CpeIcTBaMU OOyYEHHs: MeJioBas JO0CKa, MOOWIBbHBI NPOEKLUHMOHHBIA JKpaH, HPOEKTOp,
KOMIIBIOTED.

Jucuunnuna 2. «Pa3pabotka npunoxenuit B OC Linux»



VYueOnass aynuropus Ne701, ocHamieHHas CHEMUATU3UPOBAHHOW MEOENbI0 UM TEXHHUYECKUMU
cpeacTBaMU OOydeHHs: MeJioBas JOCKa, MOOWIBbHBII NPOEKUHMOHHBIA SKpaH, MPOEKTOpP,
KOMIIBIOTED.

Hucnunnuna 3. «CToxacTHYeCKUE METO/Ibl B €CTECTBEHHBIX HayKaxX»

VYyeobnas ayautopuss Ne701, ocHalieHHas CHEIUATU3UPOBAHHON MeEOEIbI0 M TEXHHUYCCKUMU
CpeacTBaMU OOYYEHHUS: MelloBas JOCKAa, MOOWIBHBIH TPOSKIMOHHBIA JKpaH, IPOEKTOP,
KOMIIBIOTED.

Hucuuniuna 4. «I[lapannenbHble BBIYUCICHUS»

VYueOnass aymauropust Ne701, ocHaieHHas CHEIUAIM3UPOBAHHOW MEOENbI0 M TEXHHUYECKUMU
cpeacTBaMu  OOydYeHHs: MeJoBas JIOCKAa, MOOWJIBHBIM MPOCKIIMOHHBIA JKpaH, IPOCKTOD,
KOMITBIOTED.

3) s mpoBeneHKs TPYHIOBBIX ¥ MHAMBUIYATbHBIX KOHCY/IbTAIMIH
VYyeobnas ayautopuss Ne704, ocHaleHHas CHCIUATM3UPOBAHHON MEOENbl0 M TEXHHYECKUMHU
CpelIcTBaMU OOYYCHHUS: MeENoBas JOCKAa, MOOWIBHBIH MPOCKIIMOHHBIA 3KpaH, MPOSKTOD,
KOMIIBIOTED.

T) JUIsl TEKYIIETO KOHTPOJIS. M MPOMEKYTOYHON aTTecTalluu

VYueOnass aymauropust Ne701, ocHamieHHas CHEIUAIM3HPOBAHHOW MEOENBbI0 U TEXHHYECKUMHU
CpeacTBaMU OOy4YeHHs: MeloBas JOCKa, MOOWIBbHBI NPOEKLIMOHHBIA SKpaH, MPOEKTOpP,
KOMITBIOTED.

) JUTSL CAMOCTOSTEIHbHOU PabOTHI

[ToMenieHus: Il CaMOCTOSTENILHOW pabOThl  OCHAIICHBI KOMITBIOTEPHOH TEXHHKOW C
BO3MOXHOCTBIO HOAK/IKOYCHUA K CETHU ((I/IHTepHCT)) )51 O6CCHC‘I€HI/I€M A0CTYyIIa B DJICKTPOHHYIO
uH(popMalMoOHHYI0 00pa3oBaTenbHyto cpeny Cypl'V:

Nen/m | MecToHaxoxieHIE Hazpanue 3ana
1. 442 3aJ1 eCTECTBEHHO-HAYYHON U TEXHUYECKOHN JIUTEpaTyphl

€) sl XpaHeHUs ¥ MPOQUIaKTHIECKOT0 0OCTYKUBAHUS 000pYA0BaHUS
Ayautopus 210 no agpecy r. CypryT, yi. DHEPreTUKOB, 22.
Aynutopuu 528, 529 no agpecy r. Cypryrt, np. Jlenuna, 1. 1.

10. OCOBEHHOCTH OCBOEHUA JUCHOMIIVIMHBI ACIIMPAHTAMHU C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 3/10POBbS

B cootBerctBun ¢ u.4 «llopsaka opraHuzany U OCYILECTBIEHHS 00pa3zoBaTeIbHOMN
NeSITETHHOCTH 10  00pa30BaTeNbHBIM IPOrpaMMaM BBICIIET0 00pa3oBaHUs - Iporpammam
HOJArOTOBKM Hay4HO-IIEAArorHuecKuX KaJpoB B aclUpaHType (aablOHKType) (YTB. HMPHUKa30M
MunuctepcerBa oopazoBanus U Hayku P® ot 19 Hos0pst 2013 . Ne 1259), nns oOyvaromuxcs ¢
OTPaHUYEHHBIMH BO3MOKHOCTSIMM  3/I0POBbsl  IpeJJlaraeTcs aJalTHpOBaHHas MporpaMma
aCTIMPAHTYPHI, KOTOPASI OCYIIECTBIISICTCS C YI€TOM OCOOCHHOCTEH NICHXO(PH3MIECKOTO Pa3BUTHS,
UH/IMBUYAIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3J0pOBBS Takux oOyuarommxcs. s
00yJaromuXCsSI-HHBAIUIAOB TPOTpaMMa aJalTHPYETCs] B COOTBETCTBHM C WHIMBHIYaTbHON
porpaMMoil peaOMIUTaIli HHBAIKIA.

CrenanmpHble  YCIIOBHSI JUIS  TIONYYeHHs BBICHIETO OOpa30BaHUS 10 IpOrpamme
acNMpaHTyphl 00YUYaAIOIIMMHUCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMH 3/I0POBbsI BKIIIOYAIOT:

— WCHOJB30BAaHUE CIEIMATBHBIX 00pa30BaTEeNFHBIX MPOTPAaMM M METOJOB OOyUYCHHS U
BOCIIUTaHMsI, BKIIIOYas HAJIMYME AJIbTEPHATUBHOM BepCHH O(QHUIMAIBHOTO caiiTa OpraHu3aliy B
cetu «VHTEpHET» NI CTa0OBUIAIINX



— HCIIOJIb30BAHKE CHEIHATBLHBIX 00pa30BaTEIbHBIX MPOTPAMM U METOJOB OOYYCHUS U
BOCIUTAHMS,

— HCHOJb30BAHUE CHEIHATIBHBIX YYEOHHKOB, Y4YEOHBIX MOCOOMH W IUAAKTUYECKHX
MaTepuasos,

— HCHOJb30BAHUE CIEIHMATBHBIX TEXHHUUYECKUX CPEACTB OOYYEHHUS KOJUIEKTUBHOTO MU
WHAUBUAYAIbHOTO MOJIb30BaHUS,

— MpPEJOCTaBICHUE YCIYr ACCHCTEHTa (TIOMOIIHMKA), OKAa3bIBAIOLIETO O0YyYaroIIUMCs
HEOOXOIUMYIO TEXHUYECKYIO TOMOIIb,

— MPOBEJCHUE TPYIIIOBLIX U MHIWBHIYaTbHBIX KOPPEKIIMOHHBIX 3aHITHIA,

- obecrieyeHre OCTyHa B 3/aHUS OpraHU3alMil U JApyrue YCJIOBUsA, 0€3 KOTOPBIX
HEBO3MOXKHO MJIM 3aTPYAHEHO OCBOEHHE MTPOrpaMMbI aCTUPAHTYPHI.

B nensix 70CTYNMHOCTH MOTY4YeHHsI BBICIIETO 00pa30BaHUs IO MporpaMmamM acliupaHTypbl
MHBAJIMAAMU U JTUIIAMU C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbsI 00€CTICUNBACTCS:

1) nnst MTHBANMKUIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3[I0OPOBBS 110 3PEHUIO:

HAJIMYKE aJIbTePHATUBHON Bepcun O(UIIMABHOTO calfTa oprann3annu B cet "MuTepuer”
JUTsE CTTa00BUISIINX;

pasMmelnieHre B JOCTYHHBIX Ui OOYYalOIIUXCs, SIBISTIOUIMXCS  CJETBIMH  WIIH
CIa0OBUASIIMMHU, MECTaX U B aJanNTHUPOBAHHON (opMme (C y4yeToM UX OCOOBIX MOTpPeOHOCTEIH)
CHpaBOYHOW HHGOpPMAIMKA O PACHUCAHWU Y4YEOHBIX 3aHATHH (MH(pOpMaNMs [OHKHA OBITh
BBIMIOJTHEHA KPYMHBIM pelibe(PHO-KOHTpAacTHRIM HipudToM (Ha OenomM wiu kentom ¢GoHe) U
npoayoiuposana mpudrom bpaitns);

MIPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIEr0 00yUaroneMycss He0OX0IUMYIO TTIOMOIIIb;

oOecriedeHre BBINYCKa aTbTEPHATHBHBIX (OPMATOB MEYATHBIX MAaTEPHAJIOB (KPYITHBIHA
mpudT wim ayauodaiiie);

obecriedeHre JocTyma 00ydJaronerocs, SBISIOIIErocs CIETbIM 1 UCIIOJIb3YIOMIET0 co0aKy-
MOBOJIBIPS, K 3JaHUIO OPTaHU3AIINH;

2) Asst MHBAJIMJIOB | JIMII C OTPAHMYSHHBIMHA BO3MOYKHOCTSIMH 3/I0POBBSI 110 CITYXY:

nyOnupoBaHHe 3BYKOBOM CIPaBOYHOW HHQOpPMAIMKM O PACIHUCAHUM Yy4EOHBIX 3aHATUN
BU3YaJIbHOU (YCTAaHOBKa MOHHMTOPOB C BO3MOXKHOCTBIO TPAHCIISLIUU CYOTHTPOB (MOHUTOPBI, HX
pasMephl U KOJTMYECTBO HEOOXOAUMO ONPEAEIATh C YI€TOM Pa3MEpPOB MMOMEIIEHNUS));

o0ecriedeHrne HaIeKaIUMH 3ByKOBBIMU CPEACTBAMHU BOCIIPOU3BEACHUS HHPOPMAIINH;

3) s MHBAJIKUIOB M JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 37J0POBbBS, MMEIOIINX
HApyIICHUsT  OTNOPHO-JIBUTATENBHOTO  ammapara,  MaTepUaIbHO-TEXHUYECKHE  yCIJIOBHUS
o0ecrneynBaoT BO3MOXKHOCTb O€CHpensaTCTBEHHOTO JI0CTyna oOydyarommxcsi B ydyeOHbIE
MIOMEIICHUS, CTOJIOBBIE, TYaJIETHBIE U IPYTHE MOMENICHHS OpTaHU3aIliH, a TAK)Ke TPeObIBaHUS B
YKa3aHHBIX TIOMEUICHUSIX (HaTu4Hhe TMaHAyCcOB, MOPYYHEH, paCHIMPEeHHBIX JBEPHBIX MPOEMOB,
TU(TOB, JIOKAIILHOE TMOHMXEHHE CTOEK-0aphepoB; HAJIMUYWE CIIEIUAIBHBIX KPECeNn M JPYrux
OpUCroco0IeHU).

[Tpu moydeHnu BhICHIETO 00pa30BaHMUs MO MPOTPaMMaM aCIUPAHTYPhI 00YJIArOIIUMCSI C
OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbsl MPEAOCTABISAIOTCS OECIIaTHO —CIelUalbHbIe
y4eOHHUKHU U yueOHBIC TOCOOUS, MHAs yueOHas JIUTepaTypa, a TAKKe YCIYTH CypIOTepEeBOTIMKOB
U TU(dIOCYpAOTIEPEBOTUUKOB.
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TunoBble KOHTPOJIbHBbIE 3aJaHHUS WJIH HMHbIEe MaTepHaJbl, He0OOXOAMMBbIE IJs1 OLEHKHU
3HAHUM, YMEHMid, HABBIKOB M (WJIH) ONbITA eATEJbHOCTH, XaAPAKTEPHU3YIOIIUX ITANbI
(opMupoBaHUA KOMIIETEHLIMI B MPoLiecce 0OCBOEHHUs 00Pa30BaTeIbHOMH MPOrpaMMbl

HpOBeneHne TEKYLIETr0 KOHTPOJIA YCII€BACMOCTH IO MOAYJJH0 JUCHUIIJIUH

JMucoumiannaa 1. MatemaTnyeckoe MoIeJIMPOBAHNUE, YMCIEHHbIE METOAbI H KOMILIEKCHI
NMporpamMm

Tema 1.1. OcHOBHbIE IOHATHS MATEMATHYECKOT0 MO/1eJTUPOBAHMS.

Ilepeuenv 6onpocos 011 ycmuozo onpoca:
OCHOBHBIE 3Tarbl MOCTPOSHUS MOJIEITH.
Cxema npoiiecca MaTeMaTHYECKOTO MOICIMPOBAHUS 0OBEKTA.
OCHOBHBIE 0COOCHHOCTH BBIUYHCIUTEIIHFHOTO YKCIIEPUMEHTA.
. Hepapxuueckue nenoyku Mozenen rasa: KuneTudeckue ypaBHEHUS THUIA YPaBHEHMS
bonrsimana.
5. YpaBHeHus Diinepa A CKMMAaeMOTo rasa.
6. Ypasuenue Jlammaca 1 mOTEHIMAIA.
7. MO[[GJ'II/I, OCHOBAHHBIC HA HpI/IMeHeHI/II/I 3aKOHOB KHaCCquCKOﬁ MCXAaHUKHU K Ka)KI[OI\/JI qacTuue
cpenbl. YpaBHEHUs Diiiepa il HeCKUMAESMOH KUIKOCTH.
8. Mouens HaBbe-CToKca 11t CKMMAEMOro rasa.
9. Cucrema ruApOAMHAMUYECKUX YPABHEHHM [JIS C)KMUMAeMOTO BS3KOTO TEILIOMPOBOIHOTO
rasa.
10. Mogens HaBre-CToKca 1151 BA3KOM HEC)KMMAEMOM JKUIKOCTH.

NS

Hnousuoyanvroe npakmuuecxkoe 3adanue:
1. Tloka3aTh, YTO TOTEHIIMAT CKOPOCTEH CTAIMOHAPHOTO TOTOKA HECKUMAEMOW IKHJIKOCTH
yIoBIIeTBOpsieT ypaBHeHHI0 Jlarumaca. HammcaTh kpaeBoe ycioBHE Ha MOBEPXHOCTH TBEPIOTO
TeJIa, TOKOSIIEroCs MM JABIKYIIETOCS C 3aJaHHON CKOPOCTHIO. PenTh MorydeHHyIo 3a1a9y BO
BTOPOM CITydae METOJIOM pa3JielieHus] IEPEMEHHBIX B KpyTe.

2. IloctaBUTh KpaeByl0 3aJayy O HarpeBaHMM TOHKOTO CTEP)KHS, MO KOTOPOMY CKOJIB3UT C
MIOCTOSIHHOW CKOPOCTBIO IIJIOTHO IPUIIErarolias dJIEKTPOIeYb IMOCTOSHHOW MOILHOCTH, €CIIU
BHEIHSSI IOBEPXHOCTH I1€YH, HE MPUJIETAIONIAS K CTEPIKHIO, TEINIOM30JIMPOBAHA, a TEINIOEMKOCTh
Heyu MpeHeOpexuMo Maia. PemmTs NmoiaydeHHYyro 3aJady MEeToAoM (PyHKIUMM MCTOYHHKA MPU
HYJIEBOM Ha4aJIbHOM YCJIOBUHU.

3. okaxuTe, YTO IJIsl PA3HOCTHOM 3a/1aukl ¢ PABHOMEPHOIA ceTKo# h

—(ay )y =1, h<x<l—h,

y(0) =0, y() =0
npu a(x) = k > 0 umeer mMecto onenka 0 < y(x) < k112,

4. TlpeoOpa3yiiTe ypaBHEHUE TEIJIONMPOBOAHOCTH [IJISl JBMIKYIIEHCS OJHOPOTHOM Cpenmbl K
CaMOCOTIPSKEHHOMY YPaBHEHMIO, KOT/1a JIBUYKEHUE TOTEHI[UATbHOE.

5. HeorpanuueHHas cTpyHa coBEepUIaeT IUIOCKUE MonepedHble Konebanus. JInHeiHas I0THOCTh
CTPYHBI p = 1, CKOPOCTh pacnpocTpaHeHus kojeOanuii a = 1. B HayanpHBIE MOMEHT BpeMeHHU
t = 0 ctpyna umeer popmy ¢(x) = x?. HauanbHoe pacrpenenenue ckopoctd P(x) = 4x. K
CTpyHE, HauMHas C HA4YaJbHOIO MOMEHTa BPEMEHH IPHJIOKEHA HENPEPhIBHO paclpe/ieieHHas
HorepeyHas Cuiia ¢ JUHEHHOW IUIOTHOCThIO paBHOM f (x,t) = 6. CocTaBUTh MaTeMaTUYECKYIO
MOJIEJIb Mpolecca KojaeOaHusl CTPYHBI, U HAaUTH 3aBUCUMOCTb OTKJIOHEHHS U(X, t) TOUEK CTPYHBI
OT TOJIOKEHUS PABHOBECHS B PA3IMUHbIE MOMEHTHI BPEMEHH.



3aoanus ons camocmosamenvbHol pabomowl:

1. Onpenenure, kKak ceds moikHA BecTH npu Oonbimx t Benmuuuna r(t) = a(t) — f(t) > OB

Mozenu ManbTryca:
dN(t)

= (a(t) = B®)IN(D),
9TOOBI YHUCTICHHOCTD TOMYJISIIAN N(t) ObL1a OTPAaHUYCHHON?

2. OnpenenuTh TOUYKH YCTOWYMBOTO U HEYCTOMYMBOIO PaBHOBECHUS B MOJIENHU KOHKYPUPYIOIIUX
BUJIOB B 3aBUCHMOCTH OT IapaMeTPOB MOJIETIH:

dN,
F = Ny(ry — by1N; — by, N,)
dN,
T N,(r; — by Ny — by, Ny)

BoiBoa: ycTHBINH ompoc, 3aliiTa UHAWBUIYaIbHOTO 33JaHUsI, BBHIIIOJIHEHUE 3aJaHUi AJis
CaMOCTOSITENIbHOW Pa0OTHI MO3BOJISIOT OLEHUTH C(POPMUPOBAHHOCTH CIIEIYIOIINX KOMIIETECHIIHIA:

OIIK-1 (3HaHus, ymMeHus)

[1K-2 (3HaHus1, yMEHMSI)

[1K-4 (3Hanus, ymMeHus).

Tema 1.2. BapyaunoHHble NPUHIMIIBI M HEPAPXUS MO/eJIe.
Ilepeuens 6onpocos 011 ycmnoz20 onpoca:
[TousiTusi: 00BEKT, MO/IETb, MATEMAaTHYECKasi MOJIEIb.
Knaccudukanus Gpu3HuecKux mporeccoB OTHOCUTEIHLHO BPEMEHHU.
Hepapxuueckue enoyku Moesieit rasa.
Ypasaenue Xonda.
YpaBHEHHS aKyCTUKH.
YpaBHEHHE THIIA HETMHEHHOMN TEIUIOIIPOBOIHOCTH.
YpaBHeHHe nepeHoca.
YpaBHeHUs 17151 CKUMAEMOro TEIJIONPOBOHOTO rasa.
OnHOMepHBIE ypaBHEHUS T'a30BOM TUHAMHUKH.
10 VYpaBuenue Jlamnaca it TeMIiepaTypsi.
11. VpaBHenue Ditnepa i CKUMAeMOro rasa.
12. VYpaBHeHHE U3PHTPONUIECKOTO TEUCHHS UACATHHOTO ra3a.

CoNoOA~WNE

Hnousuoyanvnoe npakmuueckoe 3adanue:
1. Haiitu crarimoHapHoe pacrpeeienne temmepatypsl u(r, ¢p) BHyTpr OECKOHEUHOTO IIMIMHIpPA
paauyca R, eciiu Ha ero MOBEpXHOCTH MOJAEPKUBAETCA TEMIIEPATYpa

u(r, ¢)|,=g = Asing.

2. HeorpanuueHHast cTpyHa COBEpIIaeT IUIOCKUE MonepeuHble konebanus. JInHeltHas I0THOCTh
CTPYHBI p = 1, CKOPOCTb pacnpocTpaHeHus kojeOaHuii a = 2. B HayanpHBIE MOMEHT BpEeMEHHU
t = 0 ctpyna umeer Qopmy ¢(x) = x?. HauanbHoe pacnpenenenue ckopoct P(x) = x. K
CTpyHE, HauMHas C HA4aJbHOIO MOMEHTa BPEMEHH MPUJIOKEHA HENPEephIBHO paclipeieeHHas
norepeyHas cujia ¢ JUHEHHOW MIOTHOCThIO paBHOM f (X, t) = xt. CocTaBUTh MaTEeMaTUYECKYIO
MOJIEIIb TMpolecca KojaeOaHusl CTPYHBI, U HAaTH 3aBUCUMOCTb OTKJIOHEHHS U(X, t) TOUEK CTPYHBI
OT TIOJIOXKEHUS PABHOBECHS B PA3TUUHbIE MOMEHTHI BPEMEHH.

3. B HeorpaHMYE€HHOM TOHKOM CTEpXHE C TEIJIOU30JIMPOBAHHONH OOKOBOM MOBEPXHOCTHIO
pacrpe/iesieHbl TeIUIOBbIE HCTOYHHKK C JHHEHHO# moTHocThio F(x,t) (f(x,t) = F/pc =t +
e'). Koo puuuenT TeMnepaTyponpoBOAHOCTH CTEPKHA a’ = 4. B HauaIbHBIH MOMEHT BPEMEHH



TeMIiepaTypa CTepXHs U|;—o = 2. COCTaBUTh MaTeMaTHYeCKyl0 MOjEJb Mpolecca MmepeHoca
TEIIa B CTEP)KHE U HAWTH 3aBHCHMOCTH TemriepaTypsl u(x, t).

4. Haiitu pacnpeseseHue MOTEHIHAIA JIEKTPOCTATHIECKOro 1ot U(r, ¢p) BHYTPH CIUHUIHOTO
Kpyra OpH YCIOBUHM, 9TO U|,—; = COS%¢.

5. Haiitu pacnpeieieHne MOTEHIUAA 3JIEKTPOCTATHYECKOro 10t (T, ) BHYTPH €IMHAIHOIO
Kpyra OpH yCJIOBHH, 9TO U|,—; = sin3¢.

3aoanus ons camocmosamenbHoU pabomi:

1. Iloka3aTp, 4TO HCMOJNB30OBaHHE MPUHIMUNA ['aMUIBTOHA AJS BBIBOJIA yYpaBHEHUS IBU)KCHUS
MaTepUAIBHON TOYKH B MOTEHUMAJIBLHOM IIOJE€ CHJIBI IPUBOJUT K TOMY K€ PE3yJbTary, 4TO U
UCII0JIb30BaHKe 3aKOHOB HbloTOHA.

2. Pemuth 3a1a4y 0 OpaxucToxpoHe (KpUBOW HAMCKOPEHIIEro CIycKa): HAalTH IIIOCKYIO0 KPUBYIO,
CKOJIb3s1 BJIOJIb KOTOPOM IOJ JEHCTBUEM CHIIBI TSXKECTH, TSKEas TOYKA JIOCTUTAET 3alaHHOIO
MOJIOKEHUS 3a HauMeHblIee BpeMs. [loka3aTe, 4To peleHneM 3a1a4u SBIAETCS UUKJIOUIA.

BbiBoa: ycTHBINM onpoc, 3aliuTa MHAWBUIYaIbHOTO 3aJaHUsI, BBIIIOJIHEHUE 3aJaHuil AJis
CaMOCTOSITENIbHON PabOThI MTO3BOJISIOT OLEHUTh CPOPMUPOBAHHOCTD CIEAYIOIINX KOMIETSHIUI:

OIIK-1 (3HaHus1, HABBIKHU (OIIBIT ACATSIHLHOCTH))

[1K-2 (3HaHus, HABBIKY (OTIIBIT IS TEIBHOCTH))

[1K-4 (3HaHMs1, HaBBIKYU (OIBIT AESATEIBHOCTH)).

Tema 1.3. UcciaenoBanue MaTeMaTHYECKUX MOJeJIC.

Ilepeuenv 6onpocos 0 ycmuozo onpoca:
1. OcHOBHBIE 3TaMbl PEIICHUS HEKOTOPOI KpaeBOl 3aa4ll CETOYHBIMH METOJIAMH.
2. OCHOBHBIE TIOHATHS TEOPUM PA3HOCTHBIX CXEM: IIA0JIOH, SBHAs W HEsABHAs CXeMa,
KOHCEpBAaTHBHAs U HEKOHCEPBAaTUBHAs CXEMa.
3. OCHOBHBIC BapHWAIMOHHBIC METOJBI, MPUMCHSIEMbIE JIJIS PEHICHHUsS 3a7a4 MaTeMaTHYeCKON
(GU3MKH.
4. YpaBHEHHE TMIPOJIMHAMUKHU U aKyCTUKHU VIS UI€ATbHON KUIKOCTH.
5. [IpuHIMIIBI TOCTPOEHUS MPOCTEUIINX MaTEMAaTHIECKIX MOJIETICH.
6. KoppekTHO 1 HEKOPPEKTHO IMOCTABJICHHBIC 33/1a4H.
7. KauectBa xopoiiieil BEBIYUCIUTETBHOM MTPOTrPAMMBI.
8. IlpaBmia CTPYKTYypHOTO MPOTPAMMHPOBAHHUS.

Hnousuoyanvnoe npakmuuecxkoe 3adanue:

1. HeorpanuueHHas cTpyHa COBEpIIaeT IUIOCKUE MONepevHbIe KoneOanus. JIMHeHHast III0THOCTh
CTpYHBI p = 1, CKOPOCTh pacnpocTpaHeHus KojeOanuii a = 1. B HayanbHBIE MOMEHT BpEMECHHU
t = 0 crpyna umeer dopmy ¢(x) = sinx. HauanpHoe pacnpenenenue ckopocta P(x) = 0. K
CTpyHE, HAaYWHAasl ¢ HA4YaJbHOTO MOMEHTAa BPEMEHH IMPHIIOKEHA HEMPEPBIBHO pacCIpeIeiICHHAS
TOTIepEYHAs CHJjla ¢ IMHEHHOW IUIOTHOCTRIO paBHO# f (X, t) = sinx. CocTaBUTh MaTEMAaTHYECKYIO
MOJIEJTb MpoIecca KojeOaH sl CTPYHBI, U HAUTH 3aBUCUMOCTD OTKJIOHEHHs U(X, t) TOUYEK CTPYHBI
OT TIOJIOXKCHHSI PABHOBECHS B PA3IHYHBIE MOMEHTHI BPEMEHH.

2. B HeorpaHM4eHHOM TOHKOM CTEp)KHE C TEIIOM30JIMPOBAHHON OOKOBOM IMOBEPXHOCTHIO
pacrpesieNeHbl TEMIOBbIE HCTOYHUKH ¢ IMHEHHOM muoTHocThIo F (X, t) (f(x,t) = F/pc = 3t?).
Koo (uIHEeRT TeMIepaTyporpoBOAHOCTH cTepikHa a? = 1. B HavanbHbIi MOMEHT BpEMEHH
TeMITepaTypa CTEpXKHS U|;—o = Sinx. COoCTaBUTh MaTEMaTHYECKYIO MOJIENb TpoIiecca MepeHoca
TEIJia B CTEp’KHE U HAMTH 3aBUCUMOCTb TeMIeparypsl u(Xx, t).



3. Haiitu pacnpe/eseHue MOTeHIHaIa dIeKTPOCTaTHIeCKoro nosst u(r, ¢p) BHYTpH eAHHUIHOTO
Kpyra OpH yCJIOBHH, YTO U|,—; = cos*¢.

4. HeorpanuueHHas CTpyHa COBEpIIAET MIOCKUE MoNepeuHbie Koebanus. JInnelHas mioTHOCTh
CTPYHBI p = 1, CKOPOCTh paclpoCTpaHeHHs Kojebanuii a = 1. B HavanbHBIE MOMEHT BpeMEHU
t = 0 crpyna umeer popmy ¢(x) = sinx. HauanpHOoe pacmpenenenue ckopocta YP(x) = x +
cosx . K crtpyHe, HauMHas C Ha4yaJbHOTO MOMEHTa BPEMEHHM MPHUIIOKEHA HENPEPHIBHO
pacnpejienieHHas MONepeYyHas Cujia C JIMHEHOW IUIOTHOCThIO paBHOM f(x,t) = e*. CocraBuTh
MaTeMaTHYECKyI0 MOJIENIb Tpolecca KOJIeOaHUsi CTPYHBI, U HAWTH 3aBUCHUMOCTH OTKJIOHEHUS
u(x, t) ToueK CTPYHBI OT MOJIOKEHHSI PABHOBECHSI B PA3JINYHBIC MOMEHTBI BPEMEHHU.

5. B HeorpaHMYEeHHOM TOHKOM CTEp)KHE C TEMJIOU30JIMPOBAHHONH OOKOBOH IOBEPXHOCTHIO
pacmpe/iesieHbl TEIJIOBbIC HCTOYHUKH C JIMHeHHo# mioTHocThio F(x,t) (f(x,t) = F/pc =
e~tcosx). Kosduuuenr temnepaTyponpoBOHOCTH cTepxkHa a’ = 1. B HaualbHBI MOMEHT
BPEMEHU TeMIIepaTypa CTEPXKHA U|.—¢o = coSx. COCTaBUTh MAaTEMAaTUYECKYI0 MOJIENb MpoLecca
nepeHoca Teria B CTep)KHE M HalTH 3aBUCUMOCTB TeMIiepaTypsl U (X, t).

3aoanus ons camocmosamenvHou pabomol:

1. Pasnaras ¢yakuuio u(x) no ¢opmyne Teigopa B OKPECTHOCTH TOYKH X M YAEPKHUBAs

JA0CTAaTOYHOC YHCJIO YWICHOB, II0KAa3aTb, YTO PA3HOCTHAA ITPOU3BOJHAA
__ u(xth)—2u(x)+u(x—h)

Ugzx h2 )
npuOIKaeT BTOPYIO MPOU3BOAHYIO QYHKIIUU U(X) CO BTOPHIM MOPSIAKOM.
2. IIpoBeppTe MpsMOil MOACTAHOBKOM, UTO 3a/1a4a Ha COOCTBEHHBIC 3HAUCHUS
Xey +AX =0,0<x<1,X(0)=X(1),X(x)+#0,
¥MeeT HeTpuBHanbHbIe pemenus Buaa X ©) = v/2sinmkx.

BbiBoa: ycTHBIN ompoc, 3aliuTa MHAWBUIYaJIbHOTO 3aJaHUsI, BBIIIOJIHEHUE 3aJaHuil AJs
CaMOCTOSITENIbHONU PabOThI MO3BOJISAIOT OLIEHUTh C(POPMUPOBAHHOCTH CIIEIYIOIUX KOMIETEHIIUA:

OIIK-1 (3HaHus1, HABBIKHU (OTIBIT ACATEIHLHOCTH))

[TK-2 (3HaHus, yMEHHS)

[1K-4 (3HaHMs1, HaBBIKYU (OIBIT AESATENBHOCTH)).

Jucnuniuna 2. Pazpadorka npuioxenuii B OC Linux

Tema 2.1. PadoTa ¢ 6u01M0oTEeKaMH KoJa

Ilepeuens 6onpocos 01 ycmHo20 onpoca:
1. ®unocopus UNIX. OcHoBHBIE CBOIICTBa, XapaKTepHbIE Ji1 MPOrPaMM C OTKPBITHIM
HCXOJIHBIM KOJIOM.
[Tpunuuns! nporpammupoBanus s UNIX-nogo6HbIx cucteM.
Cratuyeckue u TuHAMHYECKHe OMOTMOTEKH, UX MMPEUMYIIECTBA U HEJJOCTATKH.
Co3anne ¥ MOKII0UEHNE CTATHYECKUX OMOImoTek B LinuxX.
Co3aHne U MOAKIIOYEHHE TUHAMUYECKUX OMOIoTek B Linux.
Hasnauenue v IpUHIMITBI KCIIOIB30BAHUS YTHIIATHI Make.

S

Ilpakxmuueckoe 3a0anue:
Hamucate mporpammy Ha si3eike C, cocTosinyto U3 ABYX W Ooliee MCXOAHBIX (aitnoB. OauH
(rmaBHBIN) (aiin  JDODKEH coiepikaTh TOuKy Bxoga (pyHkmuio main()), a ocTaabHbIE
(mogxroyaeMble) Qailibl JOMKHBI COAEPKATh OINpeAeNEHHbIe MONb3oBaTeneM (GyHKIUU |
MepeMeHHbBIE, BBI3BIBAEMBIC U3 TJIaBHOTO (haiinia. it moaroToBICHHBIX (DaliIOB BBITIOJHUTD:
1. COopky mporpaMmmbl KOMITUAISTOPOM (CC



2. Co3nanue daiina npoekra Makefile mnst yrumuter make

3aanus 111 CaMOCTOSTEIIBHON paOoTHI:
1. Co3zmanne cTaTHuecKuX OMOIMOTEK U3 TIOAKIIF0YaeMbIX (haiIoB
2.  Co3nanue qJUHAMUYECKUX OMOJIMOTEK M3 MOAKII0YaeMBbIX (hailioB

BoiBoa: yCTHBIN ompoc, 3amuTa UHAUBUAYAIBHOTO 3a/IaHMs], BBITIOJHEHUE 3aJaHuM I
CaMOCTOSITENIbHOM PabOThHI MO3BOJISIIOT OLIEHUTH CPOPMHUPOBAHHOCTD CIAEAYIOUINX KOMITETEHIUI:
OIIK-2 (3Hanus1, HaBBIKU (OTIBIT ACSITEIBHOCTH))

OIIK-3 (3HaHus, HABBIKHU (OTIBIT ACSITEIHHOCTH))
[1K-5 (3Hanus1, HABBIKY (OIBIT AESITEIILHOCTH))

Tema 2.2. CucteMbl aBTOMATH3AUMU COOPKH

Ilepeuenv 6onpocos 011 ycmuozo onpoca:
Hasnauenue cucreM aBTOCOOPKH MPOTPAMMHBIX ITPOCKTOB.
Ha6op yrunut Autotools.
Co6opxka npoektoB Autotools.
[TpuHIKMIIBEI CO3MaHMs IPOEKTOB Ha ocHOBe Autotools.
Cucrema CMake.
Coopka npoekroB CMake.
[MpuHuMnB co3aanus mpoekToB Ha ocHoBe CMake.
Cucrema Scons.
COopka mpoeKToB SCONS.
10. ITpuHIMIBI CO31aHMS POSKTOB HA OCHOBE SCONS.

©CoNoOR~WNE

Ilpaxmuueckoe 3a0anue:
Ha caiire sourceforge.net vaiiTi mpoekT, MOAroTOBJIECHHbIH Ha ocHoBe Autotools. Cobpatsb
IPOCKT M 3aMyCTUTh €r0 Ha BBIMOJIHEHHUE.

3agaHus Ui CaMOCTOSITENIbHOW pabOTHI:
1. Tlomkio4uTh K TPOEKTY COOCTBEHHYIO CTATHYECKYIO OMOIMOTEKY
2. TlonkmrouuTh K MPOEKTY COOCTBEHHYIO IMHAMHUECKYIO OMOIHOTEKY

BriBoa: ycTHBIN ompoc, 3aliiuTa WHAWBUIYaIbHOTO 3aJaHUsS, BBHIIOIHEHUE 3aJaHUi s
CaMOCTOSITENIbHOW pabOTHI TO3BOJISIOT OLEHUTH CHOPMUPOBAHHOCTH CIEAYIOMIMX KOMIIETEHIIHIA:
OIIK-2 (3HaHusI, HABBIKU (OMBIT JESTEILHOCTH))

OIIK-3 (3HaHMsI, HABBIKU (OMBIT JESTEILHOCTH))
[1K-5 (3HaHwMs1, HABBIKYU (OTBIT AESTEILHOCTH))

Tema 2.3. Kpoccninarpopmennas oudamorexa Qt
Ilepeuens 6onpocos 015 ycmuo20 onpoca:
Hasznauenue npoekra Qt.
bubnmoreka u cpeacrea pazpadborku Qt.
OcnoBHble Moayu Qt.
O0bekTHast Mojens Qt.
MexaHu3M CUTHaJIOB U clIoToB Qt.
KonconbHas yrunuta gmake.
@aiin npoekra Qt.
OCHOBBI UCTIOJIB30BAHUSI HHTETPUPOBAHHO cpelbl pa3padboTku Qt.

LN akwNE

IIpakmuueckoe 3adanue:



Ha caiire sourceforge.net naiiti npoekt, moarotoBieHHbIi Ha ocHoBe CMake. CoOpath npoekT
M 3aITyCTHUTh €T0 Ha BBHIITOJHEHHE.
3amaHus Ui CaMOCTOSITENIbHOM PabOTHI:
1. Tlomkiro4uTh K TPOCKTY COOCTBEHHYIO CTATHYECKYIO OMOINOTEKY
2. Tloaxkaro4uTh K MPOEKTY COOCTBEHHYIO TUHAMUYECKYIO0 OUOINOTEKY

BoiBoa: ycTHBIN ompoc, 3aliuTa MHAMBUYaIbHOTO 3aJaHUsI, BBIIIOJHEHUE 3aJaHUi AJs
CaMOCTOSITENIbHOM paObOThI MO3BOJISIOT OLEHUTH CPOPMUPOBAHHOCTD CIAEAYIOIINX KOMIETEHIIHIA:
OIIK-2 (3Hanus1, HaBBIKU (OTIBIT ACSITEIBHOCTH))

OIIK-3 (3HaHus, HABBIKHU (OTIBIT ACSITEIHHOCTH))
I1K-5 (3HaHMs1, HaBBIKU (OIBIT JESATEIBHOCTH))

Tema 2.4. Co31anue CJI0KHBIX POEKTOB

Ilepeuens 6onpocos 0 ycmHo20 onpoca:
1. COopka MpoeKTOB, YacTH KOTOPHIX HANMCAaHBl HA PAa3HBIX SA3BIKAX MPOrPaMMHPOBAHHUs, Ha
npumepax s3eikoB C, Fortran, Pascal.
CnoxHbIe TPOEKTHI P YUCICHHOM PEIICHUH 337]ad MaTeMaTHYeCKON (PU3UKH.
bubaunoteka anst Hayunsix pacuéroB GSL (GNU Scientific Library).
bubnunoTeka aist HayuHoii Bu3yanu3anuu MathGL.
Cucrema aBTOMaTH4eCKOro TOKyMeHTHpoBanus Doxygen.
Hasnauenue cucrem KoHTpoJIst Bepeuii. Cucrema Git.

oM wN

Ilpaxmuueckoe 3a0anue:
Ha caiite sourceforge.net naiitu mpoekt, moarotoBieHHbIi Ha ocHoBe CMake. CoOpaTh mpoeKT
¥ 3aIYCTHUTH €T0 Ha BBHIITOJHEHHE.
3amaHus A7 CaMOCTOSITENIbHOM pabOThI:
1. Hammcatps ucnonssemblid ¢aitn va C, MOAKIIOYNTE K HEMY OMOIMOTEKY, HAIMCAaHHYIO Ha
Jr000M Apyrom si3bike (kpome C++).
2. Hammcate ucnonmusiembrii daiin Ha mr000M s3bike, kpome C u C++, MOAKIIOYUTE K HEMY
6ubnuoTteky, Hanucannyto Ha C.

BreiBon: ycTHBINM oOmpoc, 3aluTa WHAMBUAYAJTBbHOTO 3a/laHUs, BBHIMOJHEHHWE 3aaHUi IS
CaMOCTOSITENTbHOW pabOoTHI IO3BOJISIFOT OLEHUTH CHOPMUPOBAHHOCTH CIIEIYIOIINX KOMITETSHIINH:
OIIK-2 (3HaHusI, HaBBIKU (OMBIT JESTEILHOCTH))

OIIK-3 (3HaHMsI, HABBIKU (OMBIT JESATEILHOCTH))

[1K-5 (3HaHwus1, HABBIKU (OTBIT JESTEIBHOCTH))

Tema 2.5. Coopka nakera RPM, roroBoro k BKJIOYEHUIO B JUCTPUOYTUB

Ilepeuens sonpocog 0na ycmnozo onpoca:
[ToHsiTHE MPOrpaMMHOTO MMaKeTa AUCTpuOyTHBa Linux.
Menemxepsl makeToB rpm, deb.
[Tonck, ycTaHOBKA M yIaJIeHHE TAaKETOB [PM.
3aBUCUMOCTH MaKETOB.
Co3nanue makera rpm.
CrpykTypa Spec-gaiina.
Co3zmanne MakeToB I MPOSKTOB HAa OCHOBE Autotools.
Co3nanue makeToB JUIst MpoeKToB Ha ocHoBe CMake.
Co3aHne MakeToB i MPOEKTOB Ha OCHOBE Qft.

©CoNoR~WNE

IIpakmuueckoe 3adanue:



1. Ha caiite sourceforge.net HaiiTu npoeKT, MOJArOTOBICHHBI Ha OCHOBE SCONS. CoOpaTh
MPOEKT M 3aITyCTUTh €T0 Ha BHIMIOJIHEHUE.

Ha ocHoBe npoekTa u3 paznena | co3nats nmporpammy ¢ rpaduyueckum nntepgeiicom Qt.
Ha ocHoBe mpoekTa u3 pasnena 1 co3naTh nporpammy (BeIOpaTh OJWH M3 BAPUAHTOB):
Conepskaliyro mojakirouaeMblii (haii Ha si3pike Pascal wiu Fortran

Hcnonp3yronyro pecypchl HAydHbIX pacuéTtoB omommorekun GSL

Hcnonb3yroliyto pecypcsl HayuHo# rpaduku oubimorekun MathGL

M crionp3yronyto cucTeMy aBTOMaTHUECKOro JOKyMeHTupoBaHus Doxygen

C ucnonp3oBanreM cucteMsl Git it KOHTPOJISt BEPCUH B ITpoliecce pa3paboTKu

arONE

3amaHus Ui CaMOCTOSITENIbHOM PaOOTHI:
1. CoOparp maker RPM u3 npoekTa, moay4eHHOTO P BHIMOJHEHUN TPAKTUYECKOTO 3aTaHHS

BeiBon: ycTHBIM oOmpoc, 3aluTa WHAMBUAYAJbHOTO 3aJlaHUs, BBINOJHEHHE 3aJaHUi IS
CaMOCTOSITEIILHON PabOTHI MO3BOJISIIOT OIICHUTH CHOPMHUPOBAHHOCTD CIEAYIONINX KOMIICTCHIIU:
OIIK-2 (3HaHus, HABBIKHU (OTIBIT ACSITEIHHOCTH))

OIIK-3 (3Hanwus1, HaBBIKHU (OTIBIT ACSITEIHHOCTH))

[1IK-5 (3HaHus, HABBIKY (OIIBIT AESITEIBHOCTH))

JMucnunminna 3. CroxacTuyeckne MeTO/Abl B eCTECTBEHHBIX HAyKax

Tema 3.1. OcHOBHBbIe MOJAeIM €CTECTBO3HAHUSI M CONYTCTBYKIINE YPABHEHUS
MEeXaHUKH CIUVIOIIHOH cpeAbl, NPHUBOASINME K BbIYHCJICHUI0 HMHTErPAJIBHBIX CpPeIHUX
BeJIMYHUH

Ilepeuens 6onpocog 0111 ycmnozo onpoca:
MonenupoBaHue ciydyallHbIX BEJIMYHUH.
MonenupoBaHue TUCKPETHBIX CIyYalHbIX BEJIHUYUH.
MonenupoBaHue HENIPEPHIBHBIX CIyYalHBIX BEJIMYUH.
MopennpoBaHre HEKOTOPBIX CIEUAIBHBIX PACIIPEAECICHUM.
MonenupoBaHre HOPMAJIBLHOTO PaCIPEEIICHUS.
MHOroMepHbIN U30TPOIHBINA BEKTOP.
. MogenupoBaHue cilydaliHbIX BEKTOPOB. MOIEIMpPOBAaHUE PACIIPEIEIICHUs, PABHOMEPHOTO B
untepsaie (0,1).

NoabkowhE

IIpaxmuueckoe 3a0anue:
Bripasute tioTHOCTH N Qepmu-raza depe3d ¢yaknuro ['pura G(g,p) , BOCHOIH30BABIIUCH
COOTHOLIEHUEM

Tr Gop(x,x")
BhlunciiuTe HHTErpa U nonydute Gopmyiy pg = 3m2n ans umnynsca Gepmu p.

3agaHus 119 CaMOCTOSITEIbHOU paOOTHI:

[lycth onHOpoHasA 1enb MapkoBa ¢ KOHEUHBIM YHMCIOM COCTOSIHUM 3a/1aHa HavaJdbHbIM
pacmpeneneHueM | MEePeXOIHOM MaTpuIlel . 3aiaiiTe 3Ty Menb yepe3 0000IMEeHHYIO TIIIOTHOCTh
HAYaJIBLHOTO paclpeesieHns U 0000IIEHHYIO MTEPEXOIHYIO TUIOTHOCTb.

BriBoa: yCTHBIN OMPOC, BBIMIOJIHEHUE 33aJaHUH I CAMOCTOSTENIbHON paOOThI O3BOJISIOT
OIIEHUTH C(HOPMHUPOBAHHOCTH CJIEAYIONMIECH KOMITETCHITUH:
[1K-2 (3HaHMs, yMEHUS, HABBIKH (OTIBIT JACITEIBHOCTH)).

Tema 3.2. MogeaupoBaHHe NePpeHOCa B KHHETHYECKUX CHCTEMAX
Ilepeuens 6onpocos 015 ycmno2o onpoca:



1. ®ynxuus ['puHa B 3a1a4ax eCTECTBO3HAHUS.

2. 3aKOHBI COXpAHCHHUS.

3. O606meénHoe ypaBHenue boapiimana.

4. YpaBHeHue bonbliMaHa KMHETUYECKOM TEOPUHU Ia30B U ypaBHEHHE CMOIYXOBCKOIO TEOPUHU
KOAryJsiuH.

5. YpaBuenus Bnacoga.

6. Ypasuenus Koprsera — ne ®@pusa, Kagomiesa-Ilersuamsuiu, Xonda.

7. YpaBHEHHUs MEXaHUKU CIUIOIIHOM CpeAabl, MOPOKIAEHHbIE YpaBHEHUAMU (PU3NYECKON
KUHETHKH.

8. Hekoropsle crenuaibHble pelIeHHs ypaBHEHMH ra3oJMHaMMKH, ypaBHeHuH bonbliMaHa u
CMOI1yXOBCKOTO.

Ilpaxmuueckoe 3a0anue:
[TocTpouTh anropuT™ NpSIMOro MOJIEIUPOBAHUS AJISi HHTETPAIbHOTO YPaBHEHHUS

p)=A[ ) e p(y)dy+ e /2,

OLeHUTD CIEAYIOIINE BEJIMYNHBIL:

a)l, = (¢p,h),rmeh(x) =1nopu |x| < 1uh(x) =0mnpu |x| > 1
0) 3nauenue ¢ (0).

3agaHus 119 CaMOCTOSITEIIBHOM paOOTHI:

Omuurate aaropuT™ MoJedMpoBaBMA MapKOBCKOii menu, 3aJaHHOM Ha-
gaJbHBIM pacupeNe’eHneM - ;

1 —@x-2%s = T ten
a) po(x)‘=é"'_v—:-t.e x 4 - p(x—)y)='21/_2?ce (x y)z/s’

2z, ze(0,1), . P
% p°(’)={0, rg(0,1) " PEon =1y =70
' 0, z<0.
necca: Omumyire a’aropnT™ MOJENMPOBAHUA ORHOPOAHOTO IayCCOBCKOTO mpo-
a) 3alaHHOTO HAYaJIbLHLIM pacupesenenmen '
2z, rTeE [03 1]1
. pO (I) = {0’ " ¢ [0, 1]

U KopapmauuoHHOU PyHKuueil

- {e'x’ z >0, '
. 0: T < 0;

0) cranuonapforo co CHEKTPAILHON MIOTHOCTHIO, ﬁ_i——z
ITycrs caygaiinan senmauna { sajama B suge
a * 1
a);""'i_}_a’ 6)C=Ctga1 8)€=_3~,_9
- a %
Tle o — paBHOMepHO pacmpefienensas ma [0, 1] caywaitmas seamumma. Kaxos

HOPANOK CXOAMMOCTH IO BepOATHOCTU CPeAHEro apuMeTHHYECKOT
X 0 H
peanusanni { x Mg? v COAPHOMALIX

BriBoa: yCTHBIN OMpPOC, BBIMIOJIHEHUE 33JaHUI I CAMOCTOSTENIbHOM pabOThI TO3BOJISIOT
OIIEHUTH C(HOPMHUPOBAHHOCTH CJIEAYIONIECH KOMITETCHITUH:
[1K-2 (3HaHMs, yMEHUS, HABBIKH (OTIBIT JACITEIBHOCTH)).



Tema 3.3. I'enepaTopsl cjy4ailHbIX BeJTHYHH C 32JAHHBIM 3aKOHOM paclpee/IeHusl.
HenTpanbHas mnpeneabHass Teopema. Buxps Mepcena. ['eHepaTopbl paBHOMEPHO
pacnpeeeHHbIX BeJIHYMH HAa MHOT000pa3usx.

Ilepeuens 6onpocog ona ycmnozo onpoca:
1. llentpanbHas npeneabHas TEOpeMa.
2. Buxps Mepcena.
3. I'enepaTopbl paBHOMEPHO pacHpeICICHHBIX BEIMYMH HA MHOTOOOpa3usX.
4. 3akoH OOJIBIINX YUCEN U €r0 IPUMEHEHUE JUISl BBIYMCIIEHUS] MHTETPAJIbHBIX CPEIHUX.

Ilpaxmuuyeckoe 3a0anue:
Hanucars anropuTmbl MOAENMPOBAHUS JABYMEPHBIX CIy4YalHBIX BEKTOPOB C IUIOTHOCTSIMU
pacnpeeneHus:

a) cxe™0<x<2y=0
b) c (e Pl+e ), -1 <xy <1
C) cyx?+y?0<xy<1
3aiaHus 1Ji1 CaMOCTOSITEIbHON paboThI:

1. HanucaTtb popMysibl CTaHIQPTHOTO METOAA MOJICIIMPOBAHUS JUISl CITy4allHBIX BEJIMUUH C
IUIOTHOCTSIMU paclpeesieHus:

-o% <x< :

A) ce 7%, 0<x<a, o>0;
0.75 < <1
B) c(x+1)"", 0<x<L
c|sinx|, _Tox<Zs
B) 2 2

2. CucreMa MHOTOMEPHBIX TECTOB ISl IPOBEPKU KA4eCTBA ICEBIOCTYIalHBIX YUCEI.

BbiBoa: yCTHBIN OIpOC, BBHIIIOJIHEHUE 3aJIJaHUI JJI1 CAMOCTOSITENIbHON pabOThI TO3BOJISIOT
OLIEHUTH C(HOPMUPOBAHHOCTD CIIEAYIOLIEH KOMIIETEHIIUH !
[TK-2 (3HaHMs, YMECHUS, HABBIKU (OTIBIT ACSATSILHOCTH)).

Tema 3.4. 3akoH OoJbIIMX 4YKMcel M €ro IpPUMEHeHHe [JIsi BbIYMCICHHUS
HHTErpajabHbIX cpeannx. Meroabsl MonTe Kapao.
Ilepeuensv 60npocog 01 ycmHo2o onpoca:
1. MonenupoBanue ciay4aiHbIX MpoleccoB U obmas cxema Metoaa Mounte Kapsio.
2. O0001IEHHbIE INIOTHOCTH.
3. CayuaiiHble IpOILECChl U MX MOJETUPOBAHHE.
4. Oobmas cxema metona Monte Kapio.

IIpaxmuueckoe 3a0anue:
PeaﬂI/I3y1>'ITe aHFOpI/ITM MO,Z[CHHpOBaHI/IH OI[HOpOI[HOFO raYCCOBCKOFO Hpouecca:
a) 3aJaHHOI'O HA4YaJIbHBIM paCHpeI[eHeHI/ICM
_ (2x, x€[0,1]
Po(x) = { 0, x@ [0,1]}

¥ KOBApHALIMOHHOM (QyHKIHEH

—-X
e x>0
R(x) = { ’ }
00 x<0
o 1
0) CTAIMOHAPHOTO CO CIIEKTPATLHOH MIOTHOCTBIO
X

3aanus A1 CaMOCTOSTEILHON paboTHhI:



Pacuer HaJCXKHOCTHU H3ACIIHNA, COCTOAILCTO HU3 3HAYHUTCIIBHOI'O 4YMCJIa 3JICMCHTOB, OJId
KOTOPBIX B PE3yJbTaTe KCIIEPUMEHTA YIAJOCh JOCTATOYHO TOYHO MOCTPOHUTH PacCIpeleieHHe
BpeMeHH 0e30TKa3HON pabOTHI.

BbIBOJ: yCTHBIH OIPOC, BHIOTHEHUE 3aJaHUI JJISi CAMOCTOSITENIbHONU PabOThI MO3BOJISIOT
OLIEHUTb C(HOPMUPOBAHHOCTD CIIEIYIOLIEH KOMIIETEHIIUH!
[1K-2 (3HaHus, yMEHUS, HABBIKK (OIIBIT JACSITEIBHOCTH)).

Jucnunimmna 4. [apajuiejibHble BIYUCIEHUS

Tema 4.1. Knaccudukanusi MHOTONPOUECCOPHBIX BLIYUCIUTEIBHBIX CUCTEM.
Ilepeuens 6onpocos 011 ycmHo20 onpoca:
1. B uem ocobennoctu apxutekrypa UMA u cc-NUMA?
2. Onummre kinaccudpukanyo OiuHHa.
3. IlpuBenuTte nmpuMepsl BEIMUCIUTENIBHBIX cucTeM Kiacca SISD, SIMD, MISD, MIMD.
4. Kakue CcylmecTBYIOT TUIThl BEBIYUCIUTEIBHBIX CUCTEM B 3aBUCUMOCTH OT OPTaHU3alUU TaMsTh?
5. Ilepeuncnure OCHOBHBIE BU/IbI TOMOJOTUI MapaIeIbHBIX BBIYUCIUTEIBHBIX CUCTEM.
6. B 4eM cocTOMT OCOOCHHOCTh WCIOJIB30BAHUS KAII-IAMSITH C TOYKHA 3PCHHS HAIMCAHUS
napasuieIbHBIX Iporpamm?

Ilpakmuueckue 3a0anusi:

1. Haniucatb mporpaMmy, B KOTOPOH co3AaeTcs Ipynna napaulieabHbIX IOTOKOB U KaXAbli IIOTOK
BBIBOAMT CBOM HoMep. MoaupuuupoBaTh NporpamMmy Tak, YTOOBI BBIBOJ IPOM3BOAMICS B
MOPSJIKE BO3pAacTaHUsI HOMEPOB IIOTOKOB: MOTOK () MeyaTaeT CTPOKY BbIBOJIA [IEPBBIM, 3aTEM IIOTOK
lurt.n.
2. Hanucatp napanienbHbIi BapUaHT UKJIA:

doi=2,N

A@) =i +A(-1)

end do
3. Hammcatp mnapajuleNbHYIO TpOTpaMMmy JUIsi BBIMUCIEHHS cyMMmbl 1 +2+3+ ... +N.
PaccmoTpeTs paznuyHble BapUaHThl apaJlIeIn3aluy alrOpuTMa.
4. Hanmcarp napajuiebHy0 IporpaMMy AJis MpUOJIMKEHHOTO BBIUMCIICHUS YKcia T. Y Ka3aHue:

m=4 (1 — % + % — % + - ) PaccmotpeTs pasnuyHble BapUaHThI MApauIeIn3aluy AITOPUTMA.
5. Hanmcate mapajuienbHyro IporpamMmmy Ui MpUOIMKEHHOTO BBIYHMCIICHUS YUCa €. YKa3aHue:
e=1+ % + % + % + ---. PaccMOTpeTh pa3nuyHbIE BapHUaHTHl MMApaJIEIU3alUU aJrOpuT™Ma U
paanqHLIé CIIOCOGEI pacnpeeseHns Harpy3Kyu MexX/1y IOTOKaMH.

3amanus 11 CaMOCTOSITEIbHOU PabOTHI:

1. Pa3zo0paTh paznuuHble CIIOCOOBI MapauieIn3allii BBIYUCIEHUS MPOU3BEICHUS MaTpHIbl Ha
BEKTOP. OLEHUTH CII0)KHOCTH Ka)KJI0T0 U3 BAPUAHTOB.

2. OueHNTh YKCIIO Oneparuil py pelIeHUH CUCTEMBI INHEWHBIX YPABHEHUH IPY OMOIIY METOJA
['aycca um mpasuia Kpamepa. KakoBa Oyzmer ClI0XKHOCTb ajNropuTMa, €CIM MaTpulla CHCTEMbI
MMMET HWKHUW TPEYroJIbHBINA BUJT?

BeiBon: ycTHBIM ompoc, 3amuTa WHAUBUAYAJIBHOTO 3a/laHus, BBIIOJHEHHE 3aJaHuil s
CaMOCTOSITENIbHON PabOTHI MO3BOJISAIOT OLIEHUTh C(POPMUPOBAHHOCTH CIIEIYIOIMUX KOMIETEHIIUA:
[TK-3 (3HaHMs, HABBIKH (OTIBIT ACSITEILHOCTH))
[1K-4 (3Hanus, yMEHHS).



Tema 4.2. OcHOBHBbIE NPUHUMUNBI OPraHU3ANUM MAPAJLICJIbHON 00pa00TKH JAHHBIX:
MO/1eJIM, MeTO/IbI H TEXHOJOTHH NAPA/IeJIbHOI0 NPOrPaMMHUPOBAHNS

Ilepeuens 6onpocos 011 ycmHo20 onpoca:
. IIpuBenuTe mpuMepsl TEXHOIOTHIA pa3pabOTKU MapajliebHBIX IPOTPAMM.
. Onummure oCHOBHBIE XapaKTepUCTHKHU cTanaapra OpenMP.
. OnummTe OCHOBHbBIEC XapaKTepPUCTUKH cTanaapTta MPIL.
. B uem paznuuune pacnapajiennBaHys 110 JaHHBIM U pacliapajljeInBaHUs 110 3a1a4am?
. Kakue s13bIku IporpaMmmMupoBaHus oaepkuBatoT moaenb PGAS?
. 3akoH AMjana.

OO WN -

Ipakmuueckue 3a0anus:

1. HarmcaTh mporpammy Jisi ONpENeNIeHUs] CIiocoda pacrpeesieHusl UTepaiuid mapaiebHOTO
nukia (xray3a schedule gupexktuB for u do), Mo yMOTYaHHIO peanr3yeMOro KOMITHIISITOPOM.
BXOQHBIMU JaHHBIMU SIBISICTCS YHUCIO HMTEPAlMd, BBIXOJHBIMH JaHHBIMH — pacIpeelicHUe
UTepaluii Mo morokam, Harnpumep st 10 uTeparuii ¥ 1ByX MOTOKOB:

IToTtok 0: urepanuu 0 — 4

[Torok 1: urepamuu 5 — 9
2. CmozpenupoBath OapbepHYI0 CHHXPOHH3AIMIO MOTOKOB (barrier) mpu MOMOIIU KPUTHYECKHX
CEKIUU.
3. CMozenupoBaTh ONEPALUI0 PEIYKIIMA C UCIOIB30BAHUEM Pa3HBIX CIIOCOOOB OpraHHM3aluu
B3aUMOMCKITIOYCHHUS (ATOMApPHBIC ONEPAIli, KPUTHICCKUE CEKIIUN, CAHX POHHU3ALIHS TIPU TOMOIIN
3aMKOB).
4. HamucaTh mapajielibHYIO MPOTrpaMMy IS HAXOXKICHHS MaKCHMAaJIbHOTO (MHHHMAJIBHOTO)
3HAYCHUS CPEJIN DIIEMEHTOB OJHOMEPHOIO IIEJIOYMCICHHOTO MacchBa. PaccMOTpeTh pa3inyHbie
BapHUaHThI MapaJICIU3aI[|H aJITOPUTMA.

3aaHus AJI CaMOCTOSITENIbHON paOOThI:

1. Ucnionb3ys 3akoH Amana, HAalTH K 4eMY CTPEMUTCSI YCKOPEHHE MTPOTrpaMMBI, €CITH YUCIIO SIeP
HEOTrpaHMYeHHO Bo3pactaer? Bo3MOXHO 1M B 3akoHe Ampana TMOTYyYUTh OECKOHEYHOE
ycKopeHue?

2. Usyunts 3axoH ['yctaBcona-bapcuca. B uem ero otinuuue ot 3akoHa Amzaana?

BeiBoa: ycTHBIM ompoc, 3amuTa WHIMBUAYAJIBHOTO 3a/laHMs, BBINOJIHEHUE 3aJaHul aJs
CaMOCTOSITENIbHOM paObOThI MO3BOJISIOT OLEHUTh CPOPMUPOBAHHOCTD CIEAYIOIINX KOMIIETEHIIUN:
[1K-3 (3HaHus, yMEHHS)
[TK-4 (3HaHMs, HABBIKK (OTBIT JEITEILHOCTH)).

Tema 4.3. [MapanjesbHOe NMPOrpaMMHPOBaHHE HAa CUCTeMax ¢ 0o0lIed MaMSATHIO
(OpenMP)
Ilepeuenv 6onpocos onsa ycmnoz0 onpoca:
Kak odopmisitores qupexktussl OpenMP B xoxe Ha si3bike C u Ha s3bike Fortran?
B ueM 3akmroyaroTcs CX0/ACTBa M B UeM OTJIHYHUS?
Onumute mojaensb nmamsata OpenMP.
B kakux ciydasx mepeMeHHBIE CIEAYeT JAeNaTh YaCTHBIMU, a B KAKUX OOIIMMHU?
5. IlepeunciuTe OCHOBHBIE CIOCOOBI pa3feNeHUs HTEpAldii MEXIy TMOTOKaMU TMpH
pacnapaiieIMBaHUM LIMKJIA Ipy oMoy nupexktus for u do.
6. Kakye HauyanbHble 3HAYCHUS TPUHUMAET TMEPEeMEHHAs PEAYKIUH B 3aBUCUMOCTH OT
UCIIOJIb3YEMOT0 OIlepaTopa peayKIuu?

el NS s



7. Kakue B OpenMP npaBwia mo yMOJYaHUIO IPHU ONPEIECIIEHUU YAaCTHBIX M pa3lessieMbIX
MePEMEHHBIX ?

8. Kakwue cymecTByOT criocoObI 3a/1aHus 9rciia ToTokoB B OpenMP?

9. KakoB UX NPHOPUTET OTHOCUTEIBHO JIPYT Apyra?

Ilpaxmuueckue 3a0anus:
1. Hanmncatp napamienbHyo IporpaMmmy sl pelieHus 3a/1a4i MOMCKa MAaKCUMaJIbHOTO 3HAYSHUS
Cpel MUHUMAaJIbHBIX JIEMEHTOB CTPOK MaTpPHIIbL:
M = max { min Ai]}.
1<isN (1sjsN
2. Hanucatp mapajuieNbHyI0 NpOrpaMMy JJisi BBIYMCICHUSI MPOU3BEACHUS BEKTOpA HA YUCIO U
CKAJIIPHOTO IMPOU3BENIECHUS JIBYX BEKTOPOB IPOMU3BOJIBHOM pa3smepHoct N. Paccmortpers
pa3MyHble BAPUAHTHI ApAJLICIN3aLUU aJrOpUTMa.
3. PazpaboTtath nporpammy Jijisl BHIYUCICHHS CKAJISIPHOTO MPOU3BEACHHUS AJIS TOCIIEI0BATEILHOTO
Habopa BEKTOPOB (MCXOHBIC TaHHBIE MOYKHO TIOJITOTOBUTH 3apaHee B OTACIbHOM (haiine). Bron
BEKTOPOB U BBIUHUCIECHUE UX TIPOU3BEACHUS CIEAyeT OPraHU30BaTh KaK JBE pa3/ieibHbIE 3a/1a4H,
JUTSL pacnapajyieInBaHus KOTOPBIX CJIEIyeT MCIIOJIb30BaTh TUPEKTUBY sections.
4. Hanncarp napajuienbHyr0 NporpaMMy ISl BBIYMCIEHUS IPOU3BEACHUS MaTpull. PaccMoTpeTh
pa3IinuHbIe BAapHAHTHI MapaJUIeTU3alNH AITOPUTMA.
5. Hanmcarp nporpaMmy, pead3yIOllyl0 MapaiielbHbId BapHaHT peuieta DpaToceHa mpu
MTOMOIIIA METO/A IEKOMIIO3UIIUH.

3aaHus AJI CaMOCTOSITENIbHON paOOThI:

1. Ilonmyunts nansbie o crangapte OpenMP, KoTOphIid MOANEPKUBACT HCIOJIB3YEMbIii BaMu
komnuisitop. KakoB Homep cranpapra? KakoBbl 3Hau€HHs IEPEMEHHBIX OKPYKEHHUS I10
ymonyanuio? Kakoe MakcuManbHOE YMCIIO TOTOKOB MOKET OBbITh CO3/IaHO Ha Ballel cucreme?

2. CMonenupoBaTh 0apbepHYI0 CHHXPOHU3AIUIO TIPH ITOMOIIU 3aMKOB.

BeiBoa: ycTHBIM oOmpoc, 3amMTa WHAWBHIYAIBHOTO 33/aHUs, BBIONHEHWE 3aJaHUN JUIs
CaMOCTOSITENIbHON PabOThI MO3BOJISAIOT OLIEHUTh C(POPMUPOBAHHOCTH CIIEIYIOIUX KOMIETEHIIUA:
[1K-3 (3HaHus1, yMEHHUS)
[1K-4 (3HaHus, yMeHUS).

Tema 4.4. IlapaieJbHOe NpPOrpaMMHpPOBaHHE C HCNOJb30BaHMeM HHTepQeiica

nepenaum coodomenuii MPI
Ilepeuens sonpocog 0na ycmnozo onpoca:

[Tpu momory KakuxX QYHKIIUH MOXKHO TIOTYYUTH HOMEP TIpoIiecca U 00IIee YICIIo MPOIeccoB?
Kakue ¢pyHk1nn He06X0JMMO HCTI0NIb30BaTh MPH 3aIycke U 3aBepuieHnn MPI-nporpammebr?
[Tpusenure npumepsl MPI-QyHKIIMM 115 TEPECHIIKN COOOIIEHUH.
B orianuune Mexy CHHXpOHHBIMU M aCHHXPOHHBIMHU (DYHKIIUSAMHU Nepeaun coodmenuit MPI?
[Tpusenure npumepsl MPI-pyHkMM 1151 KOJUIEKTUBHOW KOMMYHUKAIIUH.

arONE

Ipaxmuueckue 3a0anus:

1. Hamucatp mapamienpHy0 MpPOrpaMMy Jis YHCIEHHOTO BBIYUCICHHUS OMPEIEICHHOTO
WHTEerpasa;

a) METOJIOM MPSIMOYTOJIbHUKOB;

0) METOJIOM TpareInii;

B) MeTo10M CUMIICOHA;

r) MerosioM MonTte-Kapio.
2. Hamucarp napajjiebHyH NpPOTpaMMy JJisi COPTUPOBKHA OJHOMEPHOTO LIETOYUCIEHHOTO
MaccHBa:



a) METO/IOM YETHO-HEYETHON COPTUPOBKH;

0) mapasuIeTbHBIM BapUAHTOM METOo1a OBICTpOil copTupoBkHu (quicksort);

B) ipu nomouu PSRS-anropurma.
3. HamucaTth mapajuienpHyl0 Iporpammy Ajisi PEIIeHHs CHCTEMBbl JIMHEWHBIX aare0panyecKux
YPAaBHEHUH C HEBBIPOKICHHOM KBAIpaTHOW MATPULIEH TPOU3BOJIBLHOTO NopsAaKa N:

a) meronaoMm [aycca;

0) metonom LU-paznoxenus;

B) METOJIOM TOCJIeIOBaTelIbHON BepxHel penakcanuu (SOR);

I') METOJIOM CONPSKEHHBIX I'PAaJUEHTOB.
4. Hanucarph mapajuielbHYIO0 NMPOTrpaMMy JUIsl PELICHUS CHUCTEMbl JTUHEHHBIX anredpanvyecKux
YPaBHEHU METOAOM IIEPEMEHHBIX HAIPABJICHUN:

a) 5-nuaroHanbHas MaTpUIa;

0) 7-nuaroHanabHas MaTpUIIA.

3agaHus Ui CaMOCTOSTENIbHONU PaOOTHI:

1. [Tomyunts nanubie o cranaapre MPI, koTopslii peaTn3oBaH B HCIIOJIB3YeMO BaMU OUOINOTEKE.
KakoB Homep ctangapra? KakoB MakCUMalIbHBIN pa3Mep NEepechlIaeMoro cooOIIeHUs B TaHHON
peaymzaru MP1?

2. Hanucatp nporpaMmy, peaj3yIOLIyIH0 KacKaJHYK CXEMY Il CYMMHUPOBAHHS 3JIEMEHTOB
MaccCHBa.

BreiBoa: ycTHBIM ompoc, 3amMTa WHAWBHIYAIBHOTO 33/aHUs, BBIIONHEHHWE 3aJaHUN JUIs
CaMOCTOSITENIbHOM paObOThI MO3BOJISIOT OLEHUTH CPOPMUPOBAHHOCTD CIAEAYIOMINX KOMIETEHIIHIA:
[1K-3 (3HaHHs, HABBIKH (OMBIT JCSITEILHOCTH))
[TK-4 (3HaHMs, HABBIKK (OIBIT AEATCIILHOCTH)).

Konmponvnaa paboma npoBOIUTCS B BUAE HTOIOBOTO TecTa IO BCEMY YdeOHOMY
MaTepuany JUCLHUILINH:

3ananue AJs1 KOHTPOJIbHON padoThI

Hucuunnuna 1 «MaTtemaTu4eckoe MOAeIMPOBAHUE, YNCJICHHbIE METOAbI 1 KOMILIEKCHI
nporpamMmm

1. OcHoOBHBIE ATambl TOCTPOCHUS MOJIETIH.

2. (Cxewma mpoliecca MaTeMaTHIECKOT0 MOICITUPOBAHUS 00BEKTA.

3. OcHOBHbIE 0COOEHHOCTH BBHIYUCIUTENHLHOTO KCIIEPUMEHTA.

4. Uepapxuueckue Lenodyku wmojened raza: KuHernueckue ypaBHEHHsI TUIIA YpaBHEHHS
bonpumana.

5. VYpaBuenus Ditnepa il CKUMAaeMOT0 rasa.

6. VYpasuenue Jlamnaca s noTeHuana.

7. Mopnenu, OCHOBaHHbBIC HA MPUMEHEHUH 3aKOHOB KJIACCUYECKON MEXaHHUKH K KaXKJI0M YacTHIIe
cpenbl. YpaBHeHUs Diliepa s HECAKUMAEMOU KUAKOCTH.

8. Mouens HaBbe-CToKca 11t CKMMAEMOro rasa.

9. Cucrema TUAPOAMHAMUYECKUX YPABHEHHH IJIS CKUMAEeMOTO BS3KOTO TEILIOMPOBOIHOTO
rasa.

10. Mogenb HaBpe-Crokca s BA3KOW HECKUMAEMOM KUIKOCTH.

Juctummna 2 «Paspadorka npuinosxkennii B OC Linux»
1. ®unocopuss UNIX. OcHOBHbIE CBOWCTBA, XapakTepHbIe A TMPOrpPaMM C OTKPBITHIM

HCXOJIHBIM KOJIOM.
2. Ilpunnunel nporpammupoBanus 111 UNIX-nono0OHbIX cuctem.



3. Craruyeckue v TUHAMUYECKHE OMOIMOTEKH, MX TPEUMYIIECTBA U HEIOCTATKH.
4. Co3manve u NOAKIIIOUYECHUE CTATHYECKNX OnbimoTtek B Linux.

5. Co3naHue ¥ NOAKIIOYEHHE JUHAMUYECKUX OnbanoTek B Linux.

6. HasnaucHue ¥ MPUHIIKIIBI UCIIOIB30BaHUS YTHIUTHI Make.

Hucuumninmna 3 «CToxacTu4yeckue MeToIbl B €CTECTBEHHBIX HAYKAX))

MopaenupoBaHue Clly4alHbIX BEJTUYHH.

MogenupoBaHue JUCKPETHBIX CIy4alHbIX BEJIMYHH.

MonenupoBaHue HENIPEPBIBHBIX CIIyYalHBIX BEIIMYUH.

MopenupoBaHrue HEKOTOPBIX CIELUAIBHBIX PACIIPEAECICHUM.

MonenupoBaHre HOPMAIBLHOTO PACIPEACIICHUS.

MHOroMepHbIN U30TPOIHBINA BEKTOP.

MonenupoBanue ciay4daiHbIX BEKTOPOB. MoaenupoBaHue pacrpeneacHus, paBHOMEPHOTO B
untepsaie (0,1).

NoakowhE

I[I/ICI_II/IHJ'II/IHB. 4 «HapaJIJIEJII)HbIe BbIYHUC/JICHUSA»

1. Ocobennoctu apxutektypsl UMA u cc-NUMA. Knaccudukanus ®nunna. [Ipumepsr
BBIUMCIUTEIBHEIX cucTeM Kiacca SISD, SIMD, MISD, MIMD. Tums! BEIMUCIMTEIBHBIX CHCTEM
B 3aBHCUMOCTH OT OpPTaHU3allUU TaMSITH.

2. OcHoBol cragmapra OpenMP. OdopmieHre M KOMIWISIES MPOrpaMMbl. MoJienb mamMsTi
OpenMP.

Hupextussl OpenMP niist pacnipeneneHust paboThI.

DyHKINHU U TIepeMeHHbIe OKpyxkeHus: OpenMP.

OcHosable ¢pyHKIIMU MPI 15151 opranm3anuu mepechuIKd COOOMESHUH.

Oyukuuu MPI 15 rmoGanbHBIX KOMMYHHKAITUH.

AHanu3 IpoU3BOAUTENBHOCTH NAapaUIEIbHBIX IporpamMm. 3aKkoH AMjana.

No ko

HpOBe)]e}me l'[pOMe)KyTO‘-lHOﬁ arrecranumn

DopMoii TPOMEKYTOUHOH aTTECTALMU OCBOEHUS TUCLUIUIMHBI SBIISIETCS DK3aMEH.
PesynbTaThl NpoMeXyTOUHOTO KOHTPOJISl 3HAaHUH OLIEHUBAOTCA M0 4-0aJUIbHOM IIKaJle C
OLICHKaMH:

- «OTJIMYHOY;

- «XOPOIIOY;

- «YJOBJIETBOPUTEIHHOY;

- «HEYIOBIIETBOPUTEIBHOY.

[Tnanupyembie OrneHka Kputepuu ornieHuBaHUS
pe3yNbTaThI
oOyueHus

OTBeTBI HaA IIOCTABJICHHBLIC BOHpOCBI B
ouere H3JIararoTcs JIOTUYHO,
MTOCIEA0BATEIHLHO u HE TpeOyroT
JIONIOJIHUTEILHBIX MOSICHEHHMH. JlemaroTcs
000CHOBaHHBIE BBIBOJIBI.
JleMOHCTpHUpYIOTCS TOyOOKHME 3HAHUS TIO
npeaMeTy.  AcnupaHT — OTBEYaeT  Ha
JIOTIOJTHUTEIbHBIE BOMPOCHI BEPHO.

3nanus (1.3 PITJT) OtnnyHO




Xopomo

OTBeTsl Ha  TOCTaBJIEHHBIE  BOMPOCHI
W3JIararoTcs CHUCTEMAaTU3UPOBAHO u
nocieAoBarenbHo. Marepuan usnaraercs
YBEpEHHO.  JIeMOHCTpUpYETCS  yYMEHUE
aHaJIM3UPOBaTh MaTepHall, OJHAKO HE BCe
BBIBOJIBI HOCAT AapryMEHTUPOBAHHBIA U
JTIOKa3aTeIbHBIN XapaKTep.

Y 10BIETBOPUTEIILHO

Jomyckatores HapyIlICHUs B
[10CJIE10BATEIbHOCTH U3JI0KEHHUS.
JleMOHCTpHUPYIOTCS IOBEPXHOCTHBIE 3HAHUS
Bornpoca.  MmeroTcst  3aTpyiHeHHs €
BbIBOAAMMU.

HeynosnersopurensHo

Marepuan usiaraercsi HemocaeA0BaTeNIbHO,
COMBYMBO, HE TIPEJCTABIISICT ONPEACICHHON
CHUCTEMBI 3HAHUH.

Ymenus (1.3 PILJI)

OTIIMYHO

OTBGTBI Ha IIOCTABJICHHBIC BOHpOCBI B
ounere H3J1ararTes JIOTMYHO,
IIOCICA0BATEIBLHO u HE TpeOyIOT
JIONOJIHATEIBHBIX MOSCHeHHH. [lemarorcs
000CHOBaHHEBIE BBIBOJIBI.
JleMOHCTpHUPYIOTCS TIyOOKHE 3HaHUS 110
nmpeaMeTry.  AcnupaHT ~— OTBEYaeT  Ha
JIOTIOTHUTEIbHBIC BOIPOCHI BEPHO.

Xopor1iio

OTBeTHI Ha IIOCTAaBJICHHBIC BOIIPOCHI
M3JIararTcs CUCTEMAaTU3UPOBAHO u
IIOCJIeIOBAaTENbHO. Marepuan u3iaraercs
YBEpPEHHO.  JleMOHCTpUpyeTcs  yMeHue
aHAIM3MPOBATh MaTepHall, OJHAKO HE BCE
BBIBOJl HOCAT ApPryMEHTHUPOBAHHBIA U
JIOKa3aTeJIbHBIN XapaKTep.

YnoBneTs OPHUTCIILHO

Jomnyckarorcs HapyLICHUS B
[0CJIEI0BATENBHOCTH U3JI0KEHUS.
JIeMOHCTpHUPYIOTCS IOBEPXHOCTHBIE 3HAHMS
Borpoca.  Mmerorcs  3aTpyaHeHus ¢
BBIBOJIAMU.

HeynosnersopurensHo

Marepuain u3naraercss HEenocjiaeA0BaTEIbHO,
COMBYMBO, HE TIPEJCTABISET ONpPeAeTCHHON
CUCTEMBI 3HAHUIA.

HaBbiku (omnbiT
NEeSTETbHOCTH)
(.3 PILIT)

OTIIMYHO

OTBeThl Ha TIOCTaBIEHHBIE BOMPOCH B
ounere H3JIararoTcs JIOTUYHO,
MOCJIEI0BATEIBLHO u HE TpeOyroT
JIOTIOJIHUTENBbHBIX TosiICHeHU#. [lemarorcs
000CHOBaHHBIE BBIBO/IBI.
JlemoHCTpHpYyIOTCS TiyOOKHE 3HAHUS 10
npenMery.  AcmMpaHT ~— OTBeYaeT  Ha
JIOTIOJTHUTEILHBIE BOIIPOCHI BEPHO.

Xopomo

OTBeThl HA  TOCTaBJIEHHBIE  BOMPOCHI
M3JIararTcs CUCTEMAaTU3UPOBAHO u
nocieaoBarenbHo. Marepuan usnaraercs
YBEpPEHHO.  JleMOHCTpUpyeTCs  yMEeHue
aHAJIM3MPOBaTh MaTepHall, OJHAKO HE BCE




BBIBOJIBI HOCST apryMEHTHUPOBAHHBIA U
JIOKA3aTeJIbHBIN XapaKkTep.

Honyckatorcst HapyLIECHUS B
IIOCJIEIOBATEILHOCTH HU3JI0KCHHUS.
VY nosnerBoputesibHO | JleMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS
Bompoca. HMwmerwTcs  3aTpyiHEHUs  C
BBIBOJIAMH.

Marepuai usnaraercsi HEnociaeA0BaTEIbHO,
HeynoBierBopuTeabHO | COMBYMBO, HE MIPEACTABIISIET ONPEIeICHHOMN
CHCTEMBI 3HAHUM.

Bonpocs! 1J1s1 IOATOTOBKM K KAHIAWAATCKOMY 3K3aMeHY 110 MO0 THCIUIIMH

1. OcHoBHBI€ 3TaMnbl NOCTPOECHUS MOAEIH.

2. Cxema mporiecca MaTeMaTU4eCKOro MOACITUPOBaHHUS OOBEKTA.

3. OcHOBHBIE OCOOEHHOCTH BBIUUCIUTEIBHOIO HKCIIEPUMEHTA.

4. Nepapxuueckue LEOYKH MOEIIEH rasa:

5. IloHsTHs: 00BEKT, MOJIENb, MATEMAaTHUECKAs! MOJECIIb.

6. Knaccudukarus Gpu3ndecKux mporeccoB OTHOCUTEILHO BPEMEHH.

7. Vlepapxuueckue LENOYKH MOJesIel rasa:

8. OCHOBHBIE ATAIlbI pEIICHUs] HEKOTOPOH KPaeBO 3a/1aui CETOYHBIMUA METO/IaMHU.

9. OcHOBHbIE NOHATUS TEOPUHM PA3HOCTHBIX CXEeM: IIa0JIOH, sIBHas M HEsBHas CXeMa,
KOHCEpBAaTHBHAsI M HEKOHCEPBATHBHAS CXEMa.

10. OcHOBHbIE BapHallMOHHBIE METOJbI, IPUMEHSIEMbIEC Ul PELICHMs 3a/lad MaTeMaTH4eCKOil
buzuku.

11. YpaBHeHUE rUAPOJMHAMUKY M aKYCTUKH JUI UACATbHOMN KUJAKOCTH.

12 ITpuHUHKIIBI TOCTPOEHUS MPOCTEUIINX MAaTEMATUUECKUX MOJIENIEH.

13. KoppeKTHO 1 HEKOPPEKTHO MOCTABJICHHbIE 3a/1a4H.

14. KauecTBa X0Opo1Ieil BBIYUCIUTEIBHON IPOrPaMMBI.

15. IIpaBuia cTpyKTypHOIO IPOrPaAMMHUPOBAHMSL.

16. IMpunamumns nporpammupoBanus B UNIX-mogo0HbIx cuctemax: «Dumocodus UNIX»
17. Wcnonb3oBaHue JAMHAMUYECKUX M CTaTHYECKUX OMOIMOTEK: co3fgaHue OMOIMOTEK,
MOJIKJIFOUeHUE ONOINOTEK.

18. Vrtumura make. Coznanue Makefile.

19. CO6opxka nmpoekToB Ha OCHOBE Autotools.

20. CoOopxka npoekToB Ha ocHoBe CMake.

21. Coopxka nmpoekToB Ha ocHOBe SCons.

22. Mogynu Qt. MexaHu3m curHaioB u cioToB. Pabora ¢ gqmake.

23. COopka npoekTa, 4acTi koToporo Harnucadsl Ha C, Fortran, Pascal.

24. Vcnonb3oBanne MathGL a5 BU3yanu3alnuy YUCIEHHBIX pacuéToB.

25. Pemenne cucTteMbl OOBIKHOBEHHBIX U QPEpeHIMATBHBIX YpPaBHEHHH C TIOMOIIBIO
6ubmmorexu GSL.

26. ITpumenenne momyseit NumPy u SciPy amst yucieHHOro MOJeTupoBaHHs.

27. Konrtponb Bepcuil B mpoliecce pa3padboTku mpoekTa cpeactsamu Git.

28. Cozmanme RPM-makeroB. @opmar spec-daitna. CTaHgapTHBIE MaKPOCHI.

29. MopenupoBaHHe CIIy4aifHbIX BETUYUH

30. MonenupoBaHue TUCKPETHBIX CITyYaifHBIX BEJTMYWH.

31. MonenupoBaHue HEMPEPHIBHBIX CIYYalHBIX BETUUNH.

32. MonenupoBaHue HEKOTOPBIX CHEIHATBHBIX PacTpeaeTICHHN.

33. MonenupoBaHue HOPMAIBHOTO paclpe/ieNeHusl.

34. MHOTOMEpHBII H30TPOITHBIH BEKTOP.

35. MonenupoBanue ciay4aiHbIX BEKTOPOB.

36. MonenupoBanue pacrpeneneHus, paBHoMepHoro B uHTepBaie (0,1).



37. UentpanbHas npeaenbHas Teopema. Buxps Mepcena.

38. I'eneparopsl paBHOMEPHO pacipeeieHHBIX BEIMYUH HA MHOTOO0OPa3HUsX.

39. 3akoH OONBIINX YHCEN U €T0 TPUMEHEHHE JJIS BBIYUCICHUS MHTETPAIbHBIX CPEIHUX.

40. MogenupoBaHue CiaydalHBIX TpoOIEecCOB W obOmas cxema Meroga Monte Kapio.
O060011eHHBIE TIIOTHOCTH.

41. CnyyaiiHble IpOIECCHl U UX MOJIETHPOBAHHE.

42. Oobmas cxema metoga Monte Kapio.

43. CnyyaiiHble IpoIECChl 1 KOHTUHYaJIbHbIE HHTETPaJIbl.

44, KoHCTpYKTHBHOE 33JIaHUE CIy4alHBIX IPOLECCOB.

45. Oyukuus ['puHa B 3aja4ax ecTeCTBO3HAHUS.

46. 3akoHbl coxpaHeHus. OO000mEHHOe ypaBHeHUEe bonbimana. YpaBHenue bonbiiMaHa
KMHETUYECKON TEOPUH T'a30B U ypaBHEHHE CMOIIyXOBCKOTO TEOPUU KOATYJISALIHH.

47. YpaBHenus Brnacosa.

48. Ypasuenus Koprteera — ne ®@pusza, Kagomuepa-IlerBuamsuau, Xomda.

49. YpaBHEHUS MEXaHHWKH CIUIOIIHOM Cpeapl, MOPOXIEHHBIC YpaBHEHUSAMH (pru3nueckon
KUHETHUKU.

50. Hekotopsle cnienuanbHble pEeUIeHUS ypaBHEHUH ra3oJWHAMHKH, ypaBHeHUH bonpnmMana n
CMOIIyXOBCKOIO

51. [lony4uTh YUCICHHOE pElICHHE AJIs CAEAYIOMX HadallbHO-KPAEBbIX 3a]1a4 AJI OJJHOPOIHOTO
YpaBHEHUsl TEIJIONPOBOAHOCTH Ha oOTpe3ke. CpaBHUTh C aAHAIMTHUYECKUM PELICHUEM.
Pacnapamnenutes kon ¢ wucronb3oBanueMm TexHosmornn OpenMP wmm MPI (ma  BBIOOp
npenogasaress). OLEHUTh YCKOPEHHE 110 CPABHEHUIO C OJTHOMOTOYHBIM KOJIOM.

a) Uy = Uy, x € (0,m); t>0;
u|x=0 =0; ulx:n =1, u|t=0 = % + 4sin3x;
Up(x, t) = % + 4e~%sin3x.

0) U = Uy, x € (0,1); t>0;
Uly=g = 2t;  Uly=q =1+ 2¢; U|p=g = X%
uo(x, t) = x2 + 2t.

B) U =5l x€(0,1); t>0;

Uglx=0 = 0;  Uly=1 =1+ Ulpeo = X2
Up(x, t) = x> +t.
F) U = Uyy, xe(oﬁl); t>0;
Uy|x=0 = —1; Uylx=1 =1, U|=o = x (x — 1);

uo(x,t) = x2 — x + 2t.

1) ut=%uxx; x€(0,2); t>0;
u|x=0 = 0; ux|x=2 =12+ t; u|t=0 =X,
uy(x,t) = x3 + xt.

xX) u; =4u,, x€(0,m); t>0;

Ugly=0 =1, U|yoq =T — e U|t=g = X + cosXx;
uo(x, t) = x + e *cosx.
3) Up = Uyy, X € (O, 27'[), t > O,

uxlx:o = 0; ux|x=2n = 0; ult:O = sin?

N | R

ug(x, t) = %( 1 — e tcosx).

52. Ilomy4dnTh YMCIIEHHOE PEIIEHUE CIEYIOIMX KPAaeBbIX 3a1a4 A1 YPaBHEHUH ITMITHYECKOTO
a2 a2

tuna. CpaBHUTH C aHAIUTHYECKUM pelieHueM. B atom 3ananum: 4 = el 37 Pacnapannenuts

KoJ ¢ ucnoip3oBanueM TexHonoruun OpenMP umun MPI (aa BeiOop mpenonaBatens). OLEeHUTH

YCKOpPEHUE M0 CPABHEHUIO C OJTHOMOTOYHBIM KOJIOM.



a) Au=0; x€(0,1); ye(,1);

(Uy — W) |x=0 = 1; Ugle=1 =Yy + 1;
(uy —u) ly=o = 1; Uly=g = 2x + 1;
Ug(x,y) =xy+x+y.

6) Adu=0; x€(0,1); ye(0,1),
(uy —u) lx=o =Y (¥ + 1); Uyly=y =y +3;
Uyly—o = X; Uly=g = %% + 2x;

uo(x,y) = x> —y2 +xy+x + 1.
B) Au = —2sinx - siny; x € (0,%); y € (0, m);

Ulx=0 = 0; ux|x=g =0;
Uy |y=o = sinx; Uly=r = 0;
Uo(x,y) = sinx - siny.
r) Au = —xsiny; x€(0,1); ye(,mn);
U|x=9 = 0; Uy |x=1 = siny;
Uyly=o = X; Uly=r = 0;

Uy (x, y) = xsiny.
n du+u=0; x€(0,2); ye,4n);
Uy |x=0 = siny; U|y=p = 2siny;
u|y=0 =0; uy|y=47t =X,
Uo(x,y) = xsiny
%) du—u=0; x€(0,1); ye(,1);
Uy|x=0 = shy; U|y=1 = 0;
(uy —u) ly=o =x — 1; Uly—q = (x —1)sh1;
Uo(x,y) = (x —1)shy.
3) du=e*; x€(0,1); ye(01);
-2

-2

Uy |x=0 = m; Uy|x=1 = m;
-2 . — —2 .
Uyly=o =57 Uyly=1 =55

Up(x,y) =1n ((x-|-3+1)2)

MeTtoauyeckue MaTepuabl, ONpee/IsSIoNe NPoueIypbl OLeHHBAHUSA Pe3yJIbTATOB
00y4yeHHs, XapaKTePU3YIOIIHX ITANbI (POPMHUPOBAHUS KOMIIETEHIIHIA

JTan: nposBejeHHe TeKylIero KOHTPOJIS yCIeBAeMOCTH 10 MOAYJII0 AUCHUIIIUH

Tekymmii KOHTpPOJb TMpelHa3HaueH Uil TPOBEPKH KauecTBa  (HOPMHUPOBAHMS
KOMIIETEHIIUI, YPOBHS OBJIaJI€HUS TEOPETUUYECKUMH U NMPAKTUUECKUMHU 3HAHUSMHU, YMEHUIMU U
HaBbIKaMU. BbINOJHEHNE 3a/1aHUI TEKYILIEro KOHTPOJIS OLEHUBAETCS M0 JIBYXOaJUIbHOM IIKase:
«aTTECTOBAHO», KHE aTTECTOBAHON.

MeTtonnueckne peKoMeHIalMH 110 NPOBeIeHNI0 OCHOBHBIX BUI0B Y4eOHBIX 3aHATHI

[Ipyn n3ydeHMH AUCUMILIMHBI UCIIOIB3YIOTCS CIEAYIOLUIME OCHOBHBIE METOJBI U CPEACTBA
o0OydeHus1, HallpaBJICHHbIE Ha TOBBIIIEHUE KaueCTBa MOATOTOBKH aCMPAHTOB MMYTEM Pa3BUTHUS Y
aCMMPAHTOB TBOPUYECKUX CIIOCOOHOCTEH U CAaMOCTOSITETbHOCTH:

- KoHTekctHOoe 00ydyeHHEe — MOTHBAIMS ACMHUPAHTOB K YCBOEHUIO 3HAHUU IyTEM
BBISIBJICHUS CBSI3€M MEKy KOHKPETHBIMU 3HAHUSIMU U €70 IIPUMEHEHUEM.
- IIpoGiemHOe oOyueHHE — CTUMYJIMPOBAaHHME AacCIHMPAHTOB K CaMOCTOSTEIBHOMY

HpI/IO6pCTeHI/IIO 3HaHI/II71, HCO6XOIII/IMLIX AJId pCUICHU A KOHKpCTHOﬁ Hp06J'IeMBI.



- O6Y‘-I€HI/I€ Ha OCHOBE OIIbITa — aKTUBU3allUsA O3HABaTeIbHOMU ACATCIIbHOCTU aClIUpaHTa
3a CYeT acCOLMALUU U COOCTBEHHOIO OTbITA C IPEAMETOM U3yUECHHUSI.

- HumuBuayanpbHOoe oOydeHHWE —  BBICTpAaMBAaHHE AaCIUpPAaHTAMH  COOCTBEHHOM
0o0pa3oBaTeNbHON TpPaeKTOpUU Ha OCHOBE (OPMHUPOBAHUS HHIAMBUAYAIbHONW MPOrPaMMBbI C
Y4€TOM HHTEPECOB aCIIMPaHTOB.

MexnucuurnHapHoe oOydyeHue — HMCIOJIb30BaHHWE 3HAHUN M3 pa3HbIX 00JacTei, ux
CPYIIHUPOBKA U KOHIICHTPALIUSI B KOHTEKCTE PEIIaeMOn 3a/1auu.

Jlexyuuy SBASIOTCS OJAHMM M3 OCHOBHBIX METOJOB OOyuYeHHUs [0 JUCIHUILIMHAM,
HaIllpaBJICHHBIM Ha IMOATOTOBKY K KaHAWAATCKOMY 3J5K3aMCHY, KOTOPBLIC JOJIKHBI PCIIAThb
CIIeIyIOIINE 3a/1a4H:

- U3JI0KUTh OCHOBHOM MaTepuai mporpamMmbl Kypca;

- Pa3BUTHh y aCIUPAHTOB MOTPEOHOCTh K CaMOCTOATEIbHOW paboTe Hajl y4eOHUKOM U
HAay4YHOU JIUTEPATypPOU.

I'maBHO# 3amaueil Kaxa0M JEKIUU SIBISIETCA PACKPBITHE CYIIHOCTH TE€MBl U aHAIU3 €€
OCHOBHBIX monoxeHui. ColepkaHue JEKIUH ompenensercs padodyell mporpaMMoil Kypca.
[TpuBneuyenue rpaduyeckoro u TabJIMYHOrO MaTepuaja Ha JIEKIUHU MO3BOJUT Oojiee 0ObEMHO
H3JI0KUTh MaTepual.

Lenbto npaxmuueckux 3auamuii ABIASETCA:

— 3aKpeluieHue  TEOPETUYECKOro  MaTepuajia, pacCMOTPEHHOrO0  aclupaHTaMu
CaMOCTOSITENLHO;

— TIIpOBEpKa ypOBHA IIOHMMaHHWSA  acCIUpaHTaMHd  BOIIPOCOB, PAaCCMOTPEHHBIX
CaMOCTOSITENIbHO 1O Y4eOHOW JuTepaType, CTENEHM U KauyecTBa YCBOEHHS Marepuala
acrMpaHTamu;

— BOCIOJTHEHHE MPOOENOB B MPOHJACHHON TEOPETHYECKOH 4YacTH Kypca U OKa3aHHe
ImoMomHu B €ro yYCBOCHHUHU.

B nauane ouepenHoro 3aHsatus He00X0AUMO C(HOPMYIUPOBATDH 11€Jb, TOCTABUTH 3aJIaUH.
ACHI/IpaHTBI BBIITOJHAIOT 3aAaHus, a NPCnogaBaTC/ib KOHTPOJIUPYCT X0 UX BBIIIOJIHCHHA ITYTEM
YCTHOT'O ONPOCa, IPOBEPKU MPAKTHUUECKUX 3aTaHUM.

MeToanuyecKkue PEKOMEHAAIUH 110 OPraHu3anuuun CaAMOCTOSITEJIbHOM paﬁoTbI aClMUpaHTOB

L]envio camocToATENBbHON pabOTH aCIIUPAHTOB SABIIAETCS (OPMHUPOBAHUE CIIOCOOHOCTEN K
CaMOCTOSITEIbHOMY TO3HAaHUIO U 00YUYEHHIO, TIOUCKY JIUTEpaTyphl, 00001IeHNI0, 0POPMIIEHUIO U
NPEJCTABICHNUIO TIOJIyYEHHBIX pE3yJabTaTOB, MX KPUTUYECKOMY aHAJINU3y TIOMCKY HOBBIX
HEOPIMHAPHBIX PEIICHH, apryMEHTHPOBAHHOMY OTCTaMBAHUIO CBOMX IPEIUIOKEHUH, YMEHUH
HOJTrOTOBKU BBICTYIIJICHUN U BeJIEHUS TUCKYCCHIA.

Meroanyeckie pPEeKOMEHAAMKW MNpPU3BaHBI [OMOYh  aCIUpPaHTaM  OpPraHU30BaTh
CaMOCTOSITENIbHYI0 pa0OTy MpH HM3Yy4EHHH Kypca: C MaTepualaMu JIeKIUH, NpaKTHYeCKUX,
JUTEPATypHI IO BOTIPOCcaM (PU3NKO-MATEMATHIECKUX HAYK.

3anagamu CPC saBnstoTcs:

— CHCTEeMaTH3all¥s ¥ 3aKperIeHHEe TIOTYIEHHBIX TEOPETUICCKAX 3HAHUH U TPAKTUIECKUX
YMEHUH;

— yriIyOJieHWe U pacllipeHne TEOPETHUECKUX 3HAHUH,

- (opMupoBaHHE€ yMEHHUH HCIIOIB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATBHYIO JIUTEPATypY;

— pa3BUTHE MO3HABATEIbHBIX CHOCOOHOCTEH M aKTUBHOCTU: TBOPYECKOM MHUIMATUBBI,
CaMOCTOSITETbHOCTH, OTBETCTBEHHOCTH U OPTaHM30BaHHOCTH;

— (opMupoBaHHE CAMOCTOSTEILHOCTH MBIIUIEHUS, CHOCOOHOCTEHl K caMOpa3BUTHIO,
CaMOCOBEPIIICHCTBOBAHHUIO M CaMOPEaTH3aIIHH;

— pa3BUTHE UCCIIEI0BATEIbCKIUX YMEHHIA;

- WCHIOJB30BaHWE Marepuajga, COOPaHHOTO W IOJNYYEHHOTO B XOJAE CaMOCTOSATENBbHBIX
3aHATUI Ha MPAaKTUYECKUX 3aHATHUSAX, I 9()()EKTUBHOM MOATOTOBKU K 3a4€TaM M HK3aMEHaM.



AynuTopHas caMOCTOsTEeNIbHAs paboTa MO JAWUCHUIUIMHE BBIMOJHAETCS Ha y4eOHBIX
3aHATHUSX 0] HENOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABaTENs U MO €ro 3a/1aHuIo.

BaeaynutopHass camMoCTOsATENbHAsE padOTa BBINOJHACTCS ACIMUPAHTOM IO 33/aHUI0
npernojiaBaTess, Ho 0e3 ero HenoCpPEACTBEHHOI0 y4acTHsL.

OCHOBHBIMHU BUIAMH CaMOCTOSITENIbHOM pabOThl aciupaHTa 0€3 ydyacTusi MpernoiaBaTeis
SABIISTFOTCSL:

- QopmupoBaHWEe W  YCBOCHHE COJCpXKaHUS KOHCIIEKTa JieKUMid Ha  0ase
PEKOMEH/IOBAaHHOM  JIEKTOPOM  y4eOHOH  juTeparypsl, BKIOYas  MH(POPMALUOHHBIE
o0pa3oBaTesbHbIE PeCyPCHI (AIEKTPOHHBIC YYEOHUKHU, SJICKTPOHHbBIE OMOIMOTEKH U JP.);

— COCTaBJICHUE AaHHOTUPOBAHHOI'O CIIMCKAa CTaTeld M3 COOTBETCTBYIOILUX KYPHAJIOB I10
TeMaM 3aHSATHH;

— BBINOJIHEHUE JOMALIHMX 33JaHUN B BUJE PEILIEHUS OTACIbHBIX 3a/ay, IPOBEAECHUS
TUIOBBIX PACU€TOB M MHAMBHYaTbHBIX PaOOT M0 OTJEIBHBIM Pa3/ieiaM COACPKaHUS TUCIUILTIHH
U T.J.

CamocrosTenbHas paboTa aCHUPAaHTOB OCYIIECTBIISICTCS B CIEAYIOUINX hopmax:

- IOJITOTOBKA K MTPAKTUYECKUM 3aHATHUM,

- W3y4YCHHE JOIOJIHUTEIBHONW JHMTEpPaTyphl W TOATOTOBKAa OTBETOB HAa BOMPOCHI IS
CaMOCTOSITEJIbHOTO U3Y4EHHUS.

CamocrosTenbHas paboTa acCIMPaHTOB JOJDKHA ONMUPATHCS HA COPMHUPOBAHHBIC HABBIKH
U YMEHHs, TNPHOOpPETEeHHbIE BO BpeMs MPOXOXKIEHHsS Jpyrux KypcoB. CocCTaBisOIINUM
KOMIIOHEHTOM €ro paboThl JOJDKHO CTaTh TBOPUECTBO. B CBSA3M € 3TUM peKOMEHAYyeTCs:

1. HauumHaTh NOArOTOBKY K 3aHATHIO CO 3HAKOMCTBa C ONYyOJIMKOBaHHBIMHU
3aKOHOJIATEILHO-TIPABOBBIMH TOKYMEHTAMHU.

2. O0paTuTh BHUMaHUE HA CTPYKTYPY, KOMIIO3UIUIO, A3bIK JOKYMEHTA, BPEMsI U UCTOPUIO
€ro MOSBJICHUS.

3. OnpenenuTb OCHOBHBIE UJIEH, TPUHIHIIBI, TE3UCHI, 3aJI0’KEHHBIE B TOKYMEHT.

4. BBIACHUTH, KaKOH CIOKET, YacTh H3Yy4aeMOW MpPOOJIEMBI TII03BOJIIET OCBETUTH
IPOaHaIU3UPOBAHHbIN HCTOUYHHUK.

5. [IpoBecTr paboOTy ¢ HE3HAKOMBIMU TEPMUHAMH H TIOHATHSIMH, IS YETO MCIIOJIB30BaTh
CJIOBapy TEPMHHOB, SHIMKIIONEINYECKUE CIOBAPH, CIIOBAPU MHOCTPAHHBIX CIIOB U Jp.

3areM HEOOXOIMMO O3HAKOMHUTbCS ¢ OubOamorpaduei TeMbl U BOIpoca, BBHIOPATh
JOCTynHble Bam wu3gaHMs W3 CIUMCKa OCHOBHOM JIMTEpaTypbl, CHELMAIbHON JHMTEpaTyphl,
PEKOMEHIOBAaHHON K JIGKIMSAM M MPAKTHUYECKUM 3aHATHSAM. PEeKOMEHIOBaHHbBIE CIUCKH MOTYT
OBITH JTOTIOJIHEHBI.

Ucnonp3yiite cnpaBouHyro Jureparypy. I[IoMCK MOXHO MpOAOJIKUATH, HW3Y4YUB
IpUMEYaHusl U CHOCKU B yXe UMeroIuxcs y Bac B pykax MoHOrpagusx, cTaThbsx.

PexoMeHnganuy mo oeHUBAHUIO YCTHOIO omnmpoca

OI.[GHKI/I «ammecmoesan) 3aCllyXuBacT O6y‘laIOH_[I/II7105L IMpU YCTHOM OTBETEC KOTOPOTO:
— COACPIKAaHUEC PACKPBIBACT TEMY 3aJIlaHUS,

- MaTCepuraJl U3JIOKCH JIOTHYCCKHU ITOCIICAOBATCIILHO,

- Y6€I[I/ITCJ'IBHO JOKa3aHa MpaKTH4CeCKasd 3HAYUMOCTb.

OneHka «He ammecmogany, BHICTABISIETCA 00Y4arOLEMYCs, OOHApYKUBIIEMY TPOOEIIbI
B 3HaHUSAX OCHOBHOTO ITPOTrPaMMHOI0 MaTepuaia 1o TEMe Ompoca.

PexoMenganuy mo OeHUBAHUIO HHIAUBUAYAJBHOI0 3a1aHUsA
OI_ICHKI/I «ammecmoesan» 3aCllyXUBaAcCT 06yqa101u1/n71c51, KOTOpBIfI npeaoCTaBuil pCHICHUC

HHIWBUIYAJIBHOI'O 3aiaHusA, ICHO 1 KOPPEKTHO OOBSACHUJI ATAIBI PEHICHUA U MTPABUIIBHO OTBETHUII
Ha JOMOJIHUTCIIbHBIC BOIIPOCHI.



OueHkU «He ammecmosany 3aciyKuBaeT oOydaroIuics, KOTOPBIA HE MPEeIOCTaBUII pPelleHue
WHIUBUIYaJIbHOTO 33IaHUSI WJIM HE CMOT OTBETUTh HA JIONOJIHUTEIbHBIE BOIPOCHI.

ram: MpoBEACHUE l'[pOMQ)KyTO‘lHOfI aTTeCTallu Mo MOAYyJa10 JTHCHHUILINH
MeToauuyecKkue PEKOMEHIAIUHA MO MOATOTOBKE K KAHANAATCKOMY IK3aMEHY

Opranuzanus U OpoOBENEHUE KaHAMIATCKUX 3k3aMeHOB B Cypl'Y periiameHTHpyeTCs
CJIEIYIOIIMMH JOKYMEHTaMU:

- Iloctanosnenuem IlpaButenscrBa Poccuiickoit @enepanuu ot 24.09.2013 r. Ne842 «O
MOPSIIKE IPUCYKICHUHN YUEHBIX CTECIICHEN»,

- Ilpukazom MunuctepctBa oOpa3oBanusi u Hayku Poccuiickoit @enepanuu Ot
28.03.2014 r. Ne247 «llopsanok NpUKpEIUICHUs JIUIL )1l CIaYM KaHJUJATCKUX SK3aMEHOB, Cllauu
KaHIUAATCKUX IK3aMEHOB U UX NIEPEUCHBY;

- IlucekMom MunucrepcTBa oOpazoBaHusi W Hayku Poccuiickoit denepanuu oT 28
okTs10pst 2014 1. Ne13-4139 «O monTBep I€HUH PE3yIbTaTOB KaHAUIATCKUX SK3aMEHOBY,

- CTO-2.12.11 «Ilopsimok nmpoBeaeHUs KaHIUJATCKUX YK3aMEHOBY.

Kanaunarckue sk3aMeHbl SIBISIOTCSA POPMON IPOMEKYTOUHOM aTTECTALlMK ACIIUPAHTOB
U JIML, TPUKPEIUVIEHHBIX JUISl CIauyd KaHAWJATCKUX S5K3aMEHOB (IKCTEpHOB) 0€3 OCBOEHUS
OCHOBHBIX TPO(ECCHOHATBHBIX 00pa30BaTENBHBIX TPOrPaMM BBICIIETO 00pa30BaHMsI IOATOTOBKU
HAY4YHO-TIEJJarOTUYECKUX KaJpOB B ACHUPAHType, MX clada o0si3aTeiabHa JUIsl NPHUCYXKIACHUS
Y4E€HOH CTENEeHU KaHIuJaTa HayK.

Lenp xangumpgaTckoro »sk3amMeHa 1o coenuanbHocTH 05.13.18 Marematuueckoe
MOJICJIMPOBAaHUE, YHCICHHBIE METOJbl M KOMIUIEKCHl IPOrpaMM COCTOUT B IIPOBEpKE
OpUOOPETEHHBIX aCIUPAaHTAMM M COUCKATEIsIMM YYEHOM CTeNeHM KaHAWAaTa HayK 3HaHMH,
Kacaroluxcst npoOjeM pa3pabOTKM M aJanTallid MaTeMaTH4eCKUX MOJielei, MeTOJ0B
MaTeMaTHYeCKOr0  MOJICIMPOBAaHUS, YHMCICHHBIX METO/A0B, pa3padOTKU  MPUKIATHOTO
POTPAMMHOTO O0OECTIEYCHHUS, BBIYMCIUTEIBHOTO SKCIIEPUMEHTA. JK3aMEH TaKXKe CTaBHUT LIEJIbIO
YCTAHOBUTH TIIIYOMHY NpOQECCHOHATBHBIX 3HAHMM COMCKATeNs YYEHOM CTeleHW KaHIuaaTa
SKOHOMHUYECKUX  HayK, YPOBEHb IOJIOTOBJIEHHOCTM K  CaMOCTOSITEIbHOM  HaydyHO-
UCCIIeI0BaTEIbCKON paboTe.

K sx3aMeny omyckaroTCsl acClIMpPaHThl U COMCKATENH, HE UMEIOLIUE 3aJJ0JDKEHHOCTH 1O
JUCLUIUIMHAM Y4eOHOr o TJIaHa Ha MOMEHT CAa4yM 9K3aMeHa.

AcnupaHT, HE CHABUIMM KaHIWJATCKUM 5K3aMEH I10 CHEHHUAJIbHOCTH, HE CUHUTAETCS
3aBepILMBLIMM 00yUY€eHHE B aCIUpaHType.

DK3aMeH MO CNEUHUaIbHOCTH BKIIOYAaeT 00CYKIEHHE IBYX TEOPETHUYECKHUX BOIIPOCOB B
COOTBETCTBUU C IPOTPaMMOM KaHIUJATCKOIO HK3aMeHa, YTBEPKAEHHOU IpopekTopoM 1o YMP
CypI'V, B cootBercTBuH ¢ «IlopsimkoM mpoBeneHUsT KaHaIUAaTckoro sk3amera» (CTO-2.12.11-
15), npunsitoro Yuenom Coserom CypIl'Y 18 utonst 2015 roaa, mporokosn Ne 6.

JUia ycremHoW cradd dSK3aMeHa AacHUpaHTy HEOOXOJUMO BBIMOJIHUTH HECKOJIBKO
TpeOoBaHUIL:

1) peryisipHO TocCelaTh ayTUTOPHBIC 3aHSATHS MO TUCHHUILUIMHE; MPOIYCK 3aHSATHH HE
Joryckaercsi 0e3 yBaKUTEIbHOW PUYHHBI,

2) B cily4ae MpOIycKa 3aHATHS aCIHPAHT JODKSH ObITh TOTOB OTBETHTh Ha YK3aMCHE Ha
BOIIPOCHI IIPETIOAABATENS, B3ATHIE U3 IPOMYILIEHHON TEMBI;

3) acnupaHT MO/DKEH TOYHO B CPOK ClaBaTh MUChMEHHBIC PaOOThI HAa TPOBEPKY U K
CIIEYIOIIEMY 3aHATHUIO yIOCTOBEPUTHCS, YTO OHU 3aUTEHBI;

4) TOTOBSICH K OYEPETHOMY 3aHATHIO MO TUCHHUIUIMHE, aCIHUPAHT JOJDKEH MPOYUTATH
COOTBETCTBYIOLIIME pa3Aeiabl B Yy4eOHMKaX, Y4eOHBIX IOCOOMSX, MOHOTpagusx H Ip.,
PEKOMEHJIOBAaHHBIX IpEerojaBareieM B MporpaMMmMe JAUCHUIUIMHBI, U OBITh TOTOBBIM



MPpOACMOHCTPHUPOBATH CBOH 3HAHUS, KAXKIO0C y4aCTUC aClIMpaHTa B O6Cy)KI[eHI/II/I MaTcpurajia Ha
MPAKTUYCCKUX 3aHATUAX OTMEUACTCA MPEIOAaBaTCIIEM U YUUTHIBACTCA ITPU OTBETEC HA S9K3aMCHC.

KpnTeplm OLCHKH KaHJIMJIATCKOI'0 3K3aMEHa

DK3aMEH OLICHMBAETCS 110 YEThIPEX0AIITbHOM MIKAJIE C OLIEHKAMU: «OTIIMIHOY; «XOPOIII0Y;
«yJIOBJIETBOPUTEIEHOY; «HEYIOBICTBOPUTEIHLHOY.

DK3aMEHYIOIIUICS MOIy4YaeT OLEHKY «OTIUYHO», €CIIM OH YCICIIHO CIIPABIISETCS CO
BCEMH 33/IaHUSIMH, TPEUIOKCHHBIMA B  Owiere; JEMOHCTPHPYET OTIMYHOE 3HAHUE
TEOPETUYECKOTO MaTepualia; XOpOIIO OPHEHTUPYETCS B IOJIOKEHHUSIX CBOETO HAYYHOTO
UCCIIC/IOBaHMUS.

B cnyuae Hanmuumsi HEOONBIIMX HECOOTBETCTBHH NPU H3JIOKEHHUH TEOPETUYECCKOTO
MaTepHaja SK3aMEHYIOIIUICS MOIy4aeT OLCHKY «XOpOILIOy». JK3aMEHYIOIIUNCS JTO0JKEH XOPOIIO
OPUECHTHUPOBATHCSI B OCHOBHBIX MOJIOKEHHSIX CBOETO HAYYHOTO UCCIICTOBAHMSL.

IIpu HemocTaTOYHOW aJeKBATHOCTH PACKPBITHS TEOPETUYECKUX BOIPOCOB OTBET
9K3aMEHYIOLIETOCS OI[CHHBAETCS OTMETKOW «YIOBJICTBOPUTEIBHO». DK3aMEHYIOIIUICS TOJHKECH
OPUEHTHPOBATHCSI B OCHOBHBIX MOJIOKEHHSIX CBOETO HAYYHOTO MCCIICTOBAHMSL.

DK3aMEHYOIIUICS MOTy4aeT OLEHKY «HEYOBICTBOPUTEIHHOY, €CIIM OH HE CIIPABIISACTCSI
C 3amaHusAMU OwWiera, JEMOHCTPHUPYET IUIOXOE BJIAJCHHE TEOPETHUYECKUM MaTepHalIOM HIIN
OTKa3bIBACTCS OTBEYATh HA 3K3aMCHAIMOHHBIC BOIMPOCHI, HE MOXXET OOCYXIaTh OCHOBHBIC
MIOJIOKEHHS CBOETO HAYYHOTO MCCIICIOBAHUS.

BoiBoa: moTyueHHE MOJ0KUTEJBHBIX OIEHOK (OTJIMYHO, XOPOILO, YI0BJETBOPUTEIbLHO)
MO3BOJISIET C/1eJ1aTh BHIBOJ O 10CTATOYHOM chOPMUPOBAHHOCTH CJIeIYIOIIMX KOMIIeTEeHIHIA:
OIIK-1

OIIK-2

OIIK-3

IIK-2

IK-3

I1K-4

ITK-5.



1. HEJIX OCBOEHUA MOAYJIA JUCHUIIINH

Llenvro  oceoenuss mooyna  «ucyuniuna/oucyuniunvl  (MOOyIU), 6 mMom  Hucie
HanpasienHvle Ha N0020MOBKY K coaue KaHOUOAmCKux 9K3ameHosy Asnsemcs. (HOpMUPOBAHHE
YHHUBEPCAIbHBIX, 00HIENPOPECCHOHATBHBIX U MPO(EeCcCHOHANBHBIX KOMIETEHIIUN B COOTBETCTBUU
¢ DenepaiabHBIM TOCYIApCTBEHHBIM 00pa30BaTebHBIM CTAaHAAPTOM BBICHIETO OO0pa30BaHUS 10
HampaBiaeHuto  moarotoBku  09.06.01 HudopmaTthka ¥ BBIUMCIUTEIbHAS  TEXHHUKA,
COBEPILICHCTBOBAHME HABBHIKOB CaMOCTOSTEIBHOM HAYYHO-HUCCIIEOBATEIBCKOM pPabOThl |
pa3BuUTHE y 00Yy4arOIINUXCs TNYHOCTHBIX KaYeCTB.

Monayiab COCTOMT W3 O0s3aTENbHBIX TUCHMIUIMH: «MaremMaTudeckoe MOJEeIUpOBaHHE,
YUCJICHHBIE METOJbl U KOMIUIEKCHI Mporpamm», «Paszpaborka mpmioxenuid B OC Linux» u
JUCLHMIUIMH TO BbIOOpY acmupanTa: «CTOXaCTHYECKHE METOJbl B €CTECTBEHHBIX HayKax»,
«TapannenbHble BBIYUCICHUS».

B coorBerctBun ¢ obmmmu nemnsmu OIIOIT BO, nenpio mpenofaBaHusi AUCUUTUIAHBL
«MaremaTH4ecKoe MOJEIUPOBAHUE, YUCICHHBIE METOAbl U KOMILUIEKCHl IIPOrpamMM» SIBISETCS:
03HAKOMUTb ACHHPAHTOB C OCHOBHBIMM NPUHIUIAMH MOCTPOEHUS MaTeMaTHYECKUX MOjesei
Pa3IMYHBIX CJIOXKHBIX IPOLIECCOB B MPHUPOJE, TEXHUKE, SKOHOMHUKE; AaTh IPEJACTABICHHE O
COBPEMEHHBIX  METOJaX  MaTeMAaTU4YeCKOr0  MOJEIUpPOBaHUSA;  C(OPMUPOBATH  HABBIK
CaMOCTOSTEJIbHOIO UCCIIEOBAaHUS MAaTEMAaTUYECKUX MOJIEIIEH.

Llens mpenonaBanusi aucHuiuinebl «PaspaboTtka npuinoxkenuit B8 OC Linux»: u3y4uTthb
KOHIENIINH, METOJUKH U CPEACTBA pa3pabOTKU MPOrpPaMMHOT0 OOECHeUeHUs B OINEpallMoHHBIX
cucremax cemerictBa Linux. ComepxaHue Kypca HampaBlieHO Ha ()OPMUPOBAHHME HaBBIKOB
CO3J]aHUsI 3aKOHUYEHHBIX IPOTrPAaMMHBIX KOMILJIEKCOB, MCIOJbB3YIOIIMX PECYPChl COBPEMEHHBIX
OMOMMOTEK [T HAYYHBIX BBIYMCICHUNA U HAYYHOU TpauKu.

Lenps npenogaBanus AMCHUIUIMHBI «CTOXAaCTUYECKHE METO/bI B €CTECTBEHHBIX HayKax»:
03HAKOMUTb aCIUPAHTOB C COBpeMEHHBIMU MeTofamu MonTte-Kapio nis BeIYMCIIEHUSs! CpeAHUX
3HAUEHUIN BEJIMYMH B YCIIOBUSX MHOIOMEPHOCTH 3aJad M CIO0KHOW reomerpuu. Conep:kaHue
Kypca HallpaBJICHO Ha BbISIBIICHUE U aHAJIN3 OCHOBHBIX MAaTEMaTUYECKUX CTPYKTYp, CBSI3aHHBIX C
BOIpocaMu 000CHOBaHMs MeToZi0B MoHTe-Kapiio, mpuBOASIINX K BBIYMCICHUIO HHTETPAIbHBIX
cpenHux BenuuyuH. JlucnumimHa «CTOXacTUYeCKWE METOJbl B €CTECTBEHHBIX HayKax»
npezcTaBisieT co00il OCHOBY I BCEro 00y4eHus acliupanTa. B HeM BBOAATCS OCHOBHBIE METOIbI
MaTEeMaTUYeCKOT0 OMMUCAHUSI MEXaHUUECKUX U (PU3UYECKUX sIBIeHNH. MaTemMaTH4ecKoil OCHOBOM
Kypca sSIBJIIOTCS pa3/iebl Kypca MaTEMaTHKH, BKIIIOUYasi, B YaCTHOCTH, MaTEMaTUUECKU aHAJIN3,
(GYHKIIMOHAJIbHBIA aHAJINW3, YUCIEHHBIE METONbI, TEOpUsS BEPOSITHOCTEH, MaTemMaTHyecKas
CTaTUCTHKA, OOBIKHOBEHHbIE AM(QepeHInanbHble YpaBHEHHs, WHTErpajbHble YpPaBHEHUS U
BapHallMOHHOE NCYHCIIEHUE, YPaBHEHUSI MaTeMaTH4eCKON (U3HKH.

[lenpto mpenogaBaHus AWCUMILIMHBL  «[lapamienbHble  BBIUMCIIEHUS»  SBISAETCS
yriayOIeHHOEe U3y4YeHHEe TEXHOJIOTHI NnapauieIbHOro MporpaMMHPOBAaHUs U UX IPUMEHEHHUE IS
CO3/1aHUsl  BBICOKOO()(DEKTUBHBIX MapaICIbHBIX ~AJITOPUTMOB JUII  MHOTOINPOLIECCOPHBIX
BBIUMCIIUTENBHBIX CUCTEM C pacIpe/ieIeHHON WK 001Iell onepaTuBHON NaMsIThIO.

2. MECTO MOAYJIA JUCIUIIJIMH B CTPYKTYPE OIIOII BO

«lucuumuinHa/ IUCHUIUIMHBL (MOYNIHM), B TOM 4YHCJI€ HallpaBJIEHHblE Ha TMOJATOTOBKY K
c/1aye KaHIUIATCKUX 9K3aMEHOBY» OTHOCSTCS K 0053aTeNIbHBIM AUCIUIIMHAM U TUCIMITIIMHAM 110
BbIOOpPY BapuatuBHO# yactu OIIOIT BO aciupaHTypshl.

[IpenonaBanye JUCIUIUIMH MOJYJISI OCYIIECTBIISAETCS Ha 2 roy o0Oy4eHHs B 3 ceMecTpe.

Hns w3ydeHuss oOs3aTeNbHOM AWCHUIUIMHBI «MaTeMaThuyeckoe MOJIeTUPOBaHHE,
YHCIICHHBIE METO/Ibl U KOMILIEKCHI TPOrpaMM» HE00X0IMMO 3HAHWE OCHOBHBIX Pa3fieioB: BBICIIEH
MaTeMaTHKH, 00ILEero Kypca (PU3HKH, ypaBHEHUIH MaTeMAaTH4eCKOM (PU3HUKH, YUCIECHHBIX METO/IOB.

Jns u3ydenus oOs3aTenbHON aucuuruiuHbl «Paszpabotka mpuioxenuit B OC Linux»
HEOOXOIMMO 3HAaHME OCHOBHBIX pAa3JeNiOB: YHUCIEHHBIE METOJbl, AJTOPUTMHYECKUE S3BIKU



nporpaMMHUpOBaHus, mporpammupoBanue Ha C++. HeoOXoauMm HaBBIK CaMOCTOSITEIBHOTO
HanucaHus nporpamm Ha sizpikax C u C++.

JuciumimHa «CTOXaCTMYECKHE METO/Abl B €CTECTBEHHBIX HAyKax» OTHOCHUTCS K
BapUaTUBHON YacTU M SABJISIETCS TUCLMIUIMHOM 1o BhIOOPY acnupanTa. Ilpeanonaraercs 3HaHue
0a30BbIX KYypCOB: TEOpHS BEPOSTHOCTEH, YWCIEHHBbIE METOJbl, (YHKIMOHAJIBHBIN aHaIu3,
UHPOPMATUKA, S3BIKM IPOrpaMMUPOBAaHUS. ACHUPAaHT JOJDKEH o00J1afaTh CleAYIOIIUMHU
3HAHUSMHU U KOMIIETEHIMSIMU: CIIOCOOHOCTH JIEMOHCTPUPOBATH YIITYOJICHHBIC 3HAHUS B 00JacTh
MaTeMaTHUKd M E€CTECTBEHHBIX HayK, CIIOCOOHOCTH IOpPOXKJaTh HOBBIE HIEHU, CIHOCOOHOCTh
UCITIOJIb30BAaTh CBOM 0a30BbIE€ 3HAHWS M HABBIKA YIPABICHHUS WHQPOpPMAIMEN sl PElICHHS
UCCIIEIOBATENbCKUX HPOPECCUOHATBHBIX 33Jad, CIIOCOOHOCTh BIAAETh (yHAAMEHTAIbHBIMU
pa3jenaMd MEXaHWKH M (U3UKH, HEOOXOAWMBIMHU JUIS PEHICHUS HAyYHO-HCCIIEAOBATEIBCKUX
3ajau.

Jucuuminna «llapanienbHble BBIYMCIEHUA» OTHOCUTCS K BAPUATUBHOM YacTH U SIBJISETCS
JUCLUIUIMHOM MO BBIOOpPY acnmupaHTa. ACHMPAHT JODKEH 00J1afaTh CIEAYIOUIMMU 3HAaHUSAMH U
KOMIIETEHIUSIMU: CIIOCOOHOCTBIO HCIIOJIb30BATh YIyOJEHHbIE TEOPETUUECKUE U MPAKTUUYECKUE
3HaHUS B O0JACTH MPUKIAJHOM MaTeMaTUKU M HMH(OPMATHKH; CIIOCOOHOCTBIO IPOBOAUTH
Hay4yHbI€ UCCIIEJOBAHUS U MOJIyYaTh HOBbIE HAYYHbBIE U IPUKIIAJIHBIE PE3YIbTAThl; CIOCOOHOCTHIO
pa3pabaTbiBaTh KOHLENTYaJbHbIE U TEOPETUUYECKHE MOJIENM PEIlaeMbIX Hay4yHBIX NpoOJieM U
3a1a4.

[IpenmecTByOMMMH U1 U3Y4YEHUS AUCUUIUIMH MOAYJNS SIBJISIOTCS 3HAHMS, YMEHUS U
HaBbIKH, IPUOOPETEHHBIE aCIUPAHTAMU:

- IpU U3YYEHUM AUCUUILUIMHBI 0a3oBoi yactu «HaydHo-McclenoBaTebCKUN ceMUHAp
"HayuHble nccienoBanus B o01actu (pU3MKO-MaTeMaTHUYECKUX HayK'»,

- IpU H3Y4YEHUHM O0Os3aTelbHbIX JUCLUIUIMH BapuaTMBHOM uactu «MeTtononorus
JUCCEPTAlMOHHOTO HCCIIEIOBaHMsI M TOJATOTOBKM HayuyHbBIX myOnukanuit», «llemaroruka u
IICUXOJIOTHSI BBICILIEH IIKOJIBDY,

- IpU U3y4eHUH (PaKyIbTaTUBHBIX AUCUMILINH «HpOpManmoHHbIE TEXHOJIOTUH B HayKe
U 00pa3zoBaHUN», «OCHOBBI TATEHTOBEIACHUS;

- TpY MPOBEICHUU HAYYHBIX UCCIEIOBAaHUI M MOJTOTOBKE HAay4YHO-KBAJTU(UKAIIMOHHOU
paboThl (IuccepTalvi) Ha COUCKAaHUE YYEHOM CTeNeHM KaHauaara (hu3MKo-MaTeMaTHYeCKUX
HayK.

[Tocaenyromumm K U3y4e€HUIO AUCLUUIUIMH MOITYJIS SIBJISIOTCS 3HAHUS, YMEHUS M HaBBIKH,
UCIIOJIb3YEMbI€ aCIIUPaHTaMHU:

- B IIpollecCE€ HAyYHO-HUCCIIENOBATENbCKONM JAEATEIbHOCTH W IOATOTOBKE HAay4yHO-
KBaJIM(DUKAIIMOHHOM paboThI (UccepTallii) Ha COMCKaHUE YUEHON CTEeNeHH KaHauaTa Gu3uKo-
MaTeMaTHYeCKUX HayK;

- MpU MPOXOXKIACHUU MPAKTUKU MO MOJYYEHHIO MPO(eCcCHOHATbHBIX YMEHUW U ONbITa
npo¢ecCHOHATBHOM IeATENbHOCTH (HayYHO-HCCIIeI0BaTeNbCKask IPAKTHUKA);

- IpU TOATOTOBKE K CJaue roCyJapCTBEHHOTO 5K3aMeHa, MPEACTAaBICHUH HAY4YHOTO
JIOKJIaa 00 OCHOBHBIX pe3yjbTaTax IOATOTOBICHHONH HAay4YHO-KBaJU(UKAITMOHHONW pPaOOTHI
(muccepranun).

3. KOMIIETEHIIUX OBYYAIOUIETOCsl, ®OPMHUPYEMBIE B PE3VYJIbTATE
OCBOEHUSA MOAYJIA JUCHUIIIINH

[Inanupyemble pe3yiabTaThl OOy4YeHHS MO AUCHUILIMHE, XapaKTepU3YIOIIME JTarbl
dbopMUPOBaHUS KOMIIETEHIIMH U 00eCreuHuBarOIINe JOCTHKEHUE TUIAHUPYEMBIX Pe3yJIbTaTOB
OCBOEHMS IIPOTPAMMBIL:

obmenpodeccuoHaIbHBIC

OIIK-1 BnageHHEeM METOIO0JIOTUEW TEOPETUUECKUX U AKCIEPUMEHTAIBHBIX HCCIEIOBAHUN B
obnactu mpoeccnoHABLHOMN e TeTbHOCTH




HaBpiku (ombIT
3HaHus Ymenus

NeATeIIbHOCTH)
OCHOBHBIX TTOHSATHI MIPUMEHSATHh METO/IbI METO/I0JI0TUH
MaTeMaTHIeCKOTO MaTEeMaTHYECKOTO MaTEeMaTHYECKOTO
MOJICIIMPOBAHUS;, IPUHIIUIIOB | MOJCIUPOBAHUS TSI MOJICTUPOBAHUS 1
MMOCTPOCHHSI MATEMATUYECKHUX | PEIICHUS MTPAKTUICCKIX BBIYHMCIIUTEIILHOTO
MO/ICJICH; OCHOBHBIX JTallOB | 3a/1a4 JKCIIEPUMEHTA
MaTeMaTHIeCKOTO
MOJICIIMPOBAHNS,
METOJI0JIOTUU
MaTeMaTU4eCKOro
MOJICTTUPOBAHUS U
BBIYUCIIMTEIILHOTO
IKCIIEPUMEHTA

OIIK-2 BnazeHueM KyJabTypoll HAy4HOr'O HMCCIEIOBAHUSA, B TOM YHCJIE C HCIIOJIb30BAaHUEM
COBPEMEHHBIX MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHM

Hagbiku (ombIT
3HaHuA YmMenus
JESATETLHOCTH)
OCHOB pa0OTHI ¢ HAYYHOI II0JI30BaThCs HAYYHOU aHaIM3a IPEeIMETHOU
JUTEPaTypPOi, SIEKTPOHHO- JUTEPATypPOi, SIEKTPOHHO- 00JIaCTH U TIOUCKA
OMOIMOTEYHBIMH CUCTEMaMH, | OMOTMOTEYHBIMU CHCTEMAMH | aKTyaJbHBIX U JIOCTOBEPHBIX
crUcTeMaMM Hay4YHOI o U CUCTEMaMHU Hay4HOTO JUTEPATypHBIX U
[UTHPOBAHUS; OCHOB [TOUCKA | IIUTUPOBAHMS, A TAKIKE MPOTPAMMHBIX PECYPCOB IS
JUTEPaTyphl, UCXOIHBIX MOUCKOBBIMU CEpBUCAMHU peleHusl MPUKIJIAAHBIX 33734
TEKCTOB MPOTPaMM B CETH WuTtepuer ams
WuTepuer 000CHOBaHHOTO BBIOOPA
METO/IOB, aJITOPUTMOB U
IPOrPaMMHBIX CPE/ICTB
peneHnst MPUKIIAIHBIX 33134

OIIK-3 crmocoOHOCThIO K Pa3pabOTKe HOBBIX METOJOB UCCIEIOBAHMUS U UX TMPUMEHEHUIO B
CaMOCTOSATENIbHONW HAay4YHO-HCCIIEI0BATENIbCKOM NEITEIbHOCTH B 00J1aCTH MPOECCHOHATBHOM
NESATEITbHOCTH

HaBbiku (onbiT

3HaHuA YmMenus
JESTETbHOCTH)
OCHOB MPOBEJIEHUS HAYYHOTO | CO37aBaTh U MIPUMEHSTH METOIMKH Pa3pabOTKu U
HCCIEA0BAHUS C TOMOUIBIO MpOrpaMMHBIE CPEJCTBA UIsl | IPUMEHEHUS TPOTrPaMMHBIX
BBIYUCITUTEIILHOTO peIeHUs TPUKIAAHBIX 3371a4 | CPEACTB BHIYUCIUTEIHLHOTO
JKCIEPUMEHTA MaTeMaTHYeCKON PU3NKU JKCIEpPUMEHTA

YUCJIICHHBIMU MECTOJaMU,
MMpOBOAUTDH BBIYHMCIIUTEILHBIN
SKCIICPUMCHT U OLICHHUBATDH
€ro 10CTOBCPHOCTH

npodeccruoHaIbHbIE

[IK-2  cmocoOHOCThIO  pa3pabaTbiBaTh W NPUMEHATh  METOAbl  MaTeMaTUYecKOro
MO/JICJIMPOBAHUS, YNCIIEHHBIE METO/IbI, KOMITJIEKCHI IPOTpaMM IS pelieHus GyHIaMEeHTaIbHBIX
U TIIPUKJIAIHBIX HAYYHO-TEXHUYECKUX MTPOobIeM

HaBbiku (omnbIT

3Hauus YmMmennsa
NESATETLHOCTH)




- IPWJIOKEHU I
MaTeMaTH4eCKOH (pu3muKu K
3aJauaM MaTeMaTHYecKoro
MOJICIIMPOBAHMS;

- METOJIOB IOCTPOCHHUS
anroputmMoB MoHre-Kapio
JUIs1 OTBICKAHUS CPEAHUX
XapaKTEPUCTHK peaTbHBIX
IIPOLIECCOB B €CTECTBEHHBIX
HayKax; HCTOPHUH,
METO0JIOTMH U IPUEMOB,
MO3BOJISIOIINX
MO/JIEJIUPOBATh
MeXaHU4eCKue 1 (pu3mueckue
SIBJICHUSI; METOJIOB
MO/JICIIMPOBAHMS OCHOBHBIX
Mozeel U3k u
MEXaHUKH; YCIOBUN
MPUMEHEHHS METO0B
COBPEMEHHOM
MaTeMaTHIeCKO (pHU3uKH U
CTaTUCTHUYECKON (PU3UKU

- MPUMEHSITH Ha MPAKTHKE
METOJIbl MAaTEMaTHUYECKOM
(bU3UKY U1 CO3AaHUS U
HCCIICAOBAHUS
MaTeMaTUYEeCKHX MOJEIEH
Pa3NIUYHBIX (PU3NIECKUX
MIPOIIECCOB U SIBJIICHUIA;

- IPUMEHSTH Ha TIPAKTHKE
MeTo 16l MonTe-Kapio st
ONUCAHUs PEATbHBIX
MIPOIIECCOB; TOHUMATh,
HCIIO/IL30BaTh,
dbopMynupoBaTh U peuaTh
3aJ]a41, BO3HUKAIOIIIEC B
X0JIe HAy4HO-
HCCIICIOBATCILCKON U
Meaarorn4ecKomn
JIeSITEJIbBHOCTH U TpeOyrolue
YTIyOJIEHHBIX
po¢eCCHOHAIBHBIX 3HAHUI;
BbIOMpATh U UCIIOJIb30BATh
HEe00X0aUMBIE
MaTeMaTUYCCKHE METOIbI
HCCIIeN0BaHuA,
MOIU(pUIIUPOBATH
CYILIECTBYIOIINE U
pa3zpabaThIBaTh HOBBIC
METOAbI, UCXOAS U3 3a7a4
KOHKPETHOT'O UCCIIEOBAHUS;
00pabaThIBaTh MOTYYCHHBIC
pe3ynbTaThl, aHATU3UPOBATH
U OCMBICITUBATh UX C yYETOM
UMEIOIINXCS JTUTEPaTypPHBIX
JIAHHBIX, BECTU
oubnunorpaduueckyo padoty
C IPUBJICYCHHEM
COBPEMEHHBIX
UH(OPMAIIMOHHBIX
TEXHOJIOTH

- IPUMEHEHUs ammnapara
MaTeMaTHYECKOW (PU3HUKU
IpY PELICHUH 33134
MaTeMaTHYeCKOTO
MOJICIIUPOBaHMUS;

- METOAMKU  pa3paboTKu
IPUHIUIIOB BBIUUCIICHUS
CPEAHHUX XapaKTEPUCTHK HX
HPUIOKEHUIMU B
€CTECTBEHHBIX HayKax;
paboTbl C  COBPEMEHHBIMU
MO/JIENIIMU MAaTEeMaTHIECKON 1
CTaTUCTHUYECKON (U3UKY;
PaKTUYECKOTO
UCIIOJIb30BaHUS METO/10B
MaTeMaTUyeckoil (U3NKu u
YCOBEpUICHCTBOBaHUA MX B

3aBUCHMOCTH oT
IIOCTaBJICHHOU Hay4YHOH
3a/1a4y;

IIPUMEHEHUsT Ha IIPaKTUKE

U3BECTHBIX
MEXaHUKHU U (PU3UKH

3aKOHOB

[IK-3  BnageHuem

COBpPCMCHHBIMU

METOdJaMU u

TCXHOJIOTHUAMHA

napaJjijieJIbHOT'O

mporpaMMHUpOBaHuA IJid BBICOKOIIPOU3BOAUTCIBHBIX BBIYMCIIMTCIIBHBIX CHCTEM pa3J'II/I'-IHOI\/’I

aApXHUTEKTYPHI

3Hauusg

YMmenus

Hagbiku (ombIT
JIESITEIILHOCTH)

OCHOBHBIX TEXHOJIOTHUH U
MO/IeJIel MapaieIbHOTO
MIPOrpaMMHUPOBAHUS

BbIOHpATh U UCIIOJIb30BATh
COBPEMEHHBIE METO/IbI U
TEXHOJIOTUH NapauIeIbHOTO
IIPOrpaMMHUPOBAHUS IS
BBICOKOTIPOU3BOAUTEIBHBIX
BBIUHCIIUTEIBHBIX CUCTEM
JUI pelIeHus 3a1a4

BJI4/ICHUS COBPEMEHHBIMU
TEXHOJIOTUSIMU
napayieIbHOTO
IIPOrpaMMUPOBAHUS IS
BBIUHCIUTENbHBIX CUCTEM C
pacripesielleHHON WiIn o01ei
ONEepPaTUBHON MaMATHIO




MaTEMaTHYICCKOI'O
MOACIINPOBAHUA

[IK-4 cnocoOHOCTHIO IMPOBOAUTH BBIYHUCIUTCIIBHBIC JSKCICPHUMCHTBI IO MAaTEMATHUYCCKOMY
MOACIIMPOBAHUIO C UCIIOJIB30BAHHUEM BBICOKOIIPOU3BOAUTCIbHBIX BBIYUCIUTCIIBHBIX CUCTCM H
AHAJIM3UPOBATD IMOJIYYCHHBIC PE3YJIbTAaThI

HaBbiku (ombIT

3HaHus YmMmennsa
NESATEITLHOCTH)

METOHOB U CIIOCOO0B MIPOBOJNTH BEIYHCIUTEIIBHBIC | IPOBEICHUS
MIPOBEACHUS AKCIIEPUMEHTHI 110 BBIYMCIIUTENLHBIX
BBIYMCIIUTEINBHBIX MaTEeMaTHIECKOMY 9KCIIEPUMEHTOB 10
JKCIICPUMEHTOB I10 MOJICIIUPOBAHUIO C MaTeMaTHYeCKOMY
MaTeMaTHIECKOMY HCIIOJIF30BaHUEM MOJICTTUPOBAHUIO C
MOJICIIMPOBAHUIO C BBICOKOTIPOU3BOAUTEIIbHBIX HCIIOJIB30BAHUEM
HCIIOJIE30BAHUEM BBIYMCIIUTEILHBIX CUCTEM U BBICOKOITPOM3BOIUTEIIBHBIX

BBICOKOITPOU3BOANUTCIIbHBIX
BBIYHMCIINTCIBHBIX CUCTCEM H
crmoco0OoB aHaIN3a
IMOJIYUYCHHBIX PE3YJIbTATOB

aAHAIM3UPOBATH MOTyYCHHBIC
pe3yIbTaThl

BBIYUCIUTCIIBHBIX CUCTEM U
aHaJIn3a MOJYYCHHBIX
pEe3yIbTaTOB

[IK-5 cmocoOHOCTRIO CO3/1aBaTh MPOTPaMMHBIE CpPEACTBA JUIS PEUICHUS AaKTyallbHBIX
MIPUKIIAJHBIX 33/1a4 C UCHOJIb30BAHUEM PECYPCOB, JOCTYIHBIX B ceTH MHTEpHET 10 CBOOOIHBIM
JIMICH3UAM U C OTKPBITBIM UCXOAHBIM KOJIOM

3Hauusg

YMmenunsa

HaBbiku (onbiT
JIeSITEIbHOCTH)

aKTyaJbHBIX METO/IOB,
MoJieJIel U alrOPUTMOB
pelieHus 3aaq
MaTeMaTH4ecKoi (pu3uku, a
TaK)Xe JOCTYIHbIE B CETU
WuTepHer cpencTpa
pa3paboTKu mporpamm Ha
OCHOBE OTKPBITOI'O
HCXO/HOTO KO IS
YHUCIICHHOTO PelIeHHs 3aa4
MaTeMaTH4eCcKON PU3NKH

PUMEHSTH JUIS CO3/IaHUs
MPUKIIAJIHBIX TIPOTPAMM
cpencTra paspadborku Qt,
HAYYHOH BH3yaIH3alluu
mathgl, cuctembr
aBTOMAaTHU3AIMU COOPKH
Autotools u CMake, cucremy
nokymeHTaruu Doxygen;
CO3/1aBaTh Ha UX OCHOBE
MPOTPaMMHBIH MTAaKeT FPm
JUTSL BKITIOYCHUS B
JUCTPUOYTHB

pa3pabOTKH MPUKIIATHOTO
IPOrpaMMHOTO 0OecTeueHus,
UCIIOJIB3YIOIIETO
BO3MOKHOCTH COBPEMEHHBIX
MIPOrpaMMHBIX OUOIHOTEK
JUTSL CO3/IAHUS CIIOAKHBIX
MIPOEKTOB




4. CTPYKTYPA U COAEPKAHUE MOAYJIA JMCIAIIJIMH

4.1. O6mas TpyI0eMKOCTh MOTYJISI COCTABIISICT 8 3a4ETHBIX €AMHUII, 288 4acoB.

4.2. Coneprkanue pa3ziesioB.

Bupl yueGHO# paboThI, Konbt dopmbl
BKJTIIOYast CAMOCTOSITEJIBHYIO | KOMIIETEHLIU TEKYIIETO
paboTy CTy/IEeHTOB i KOHTPOJIS

No U TPYOEMKOCTb (B yacax) YCIIEBAEMOCTH.

H; Paznensr (nmu TeMbI) dopma §

I JUCITUTLIAHBI MIPOMEXKYTOYHOMN
aTTecTaluu
Jlex | IIpakr | JIa6.pab | Cam
pao.
Hucnurnnuna 1
«MaremaTrueckoe
MOJIeJTUpPOBaHUE,
YHUCIICHHBIC METO IbI
U KOMILUIEKCHI
IPOTPaMM»

1 | OcuoBubie monsTus | 10 | 10 - 14 OIIK-1, VYeTHBIH ompoc,
MaTeMaTU4YeCKOro I1K-2 3aIuTa
MOJEIUPOBAHUS. [1K-4 HHIUBHIyaIbHOT

(6]
3aaHusl,
Kontpoins
3alaHAN IS
CaMOCTOSITEIILHO
1 paboThI

2 | Bapuauuonssie 11 |11 - 15 OIlIK-1, VeTHBI onpoc,
MPUHIIUIIBI u I1K-2 3aImmuTa
uepapxus MOJEIEH. [1K-4 HMHAWBHIyaIbHOT

0
3a/[aHus,
Kontpoins
3aJaHuN UL
CaMOCTOSITETTLHO
1 paboThI

3 | UccnenoBanue 11 |11 - 15 OIIK-1, YcrHblit onpoc,
MaTeEMaTUYECKAX I1K-2 3aIuTa
MOJIENEH. [1K-4 HHAUBUyaJIbHOT

0
3aJjaHHMs,
KonTtposns
3aJaHuN IS
CaMOCTOSITETTLHO
i paboThI
Hmoeo: 144 u. 32 |32 - 44 Konmponvrnas
paboma
JucuuniuHa 2
«Pa3paboTka




npunoxenud B OC
Linux»

Pabora ¢ 3 3 8 OIIK-2, YcTHBIN ompoc.
onbIMoTeEKaMH Koa OI1K-3, [IpakTuueckoe
[1IK-5 3aJaHue,
Kontpous
3aJaHuN TUIA
CaMOCTOSITETTLHO
i paboThI
CucreMsl 3 3 8 OIIK-2, VYcTHbIl onpoc.
aBTOMAaTHU3alU OI1K-3, [IpakTrueckoe
cOopKu ITK-5 3aJlaHue.
KonTponb
3aaHui PIRIE:
CaMOCTOSITETTLHO
1 paboThI
Kpoccmnarpopmenn | 3 3 8 OIIK-2, YcTHbI onpoc.
ast bubnmoreka Qt OIIK-3, [TpakTaeckoe
[1IK-5 3a/1aHue.
Kontpouns
3aJaHuN U
CaMOCTOSITEITLHO
i paboThI
Co3nanue CloXKHBIX | 3 3 8 OIIK-2, YCTHBIN ompoc.
IIPOEKTOB OIIK-3, IIpaxTueckoe
ITK-5 3a/IaHHE.
KonTpons
3aJaHuH I
CaMOCTOSITETTLHO
1 paboThI
C6opka nakera 4 4 8 OIIK-2, YcTHBIN onpoc.
RPM, rotoBoro k OIIK-3, [TpakTuueckoe
BKIIIOUEHUIO B ITK-5 3aJlaHue.
JTUCTpUOYTUB Kontpouns
3aJaHuy I
CaMOCTOSITEITLHO
i paboThI
Uroro: 16 16 40 Konmponvnas
paboma
Hucnunnuna 3 I1K-2
«CtoxacTuueckue
METO/TBI B
€CTECTBEHHBIX
HayKax)»
OCHOBHBIE MOJAEIH 4 4 10 I1K-2 YcTHBIN omnpoc.

€CTECTBO3HAHUA U
COMYTCTBYIOIIIHE
ypaBHEHUs
MEXAHUKHU
CIUIOLIHOM CpeJibl,
IIPUBOIALINE K
BBIYVCIICHUIO

IIpaxTueckoe
3aJlaHue.
KonTpons
3aJaHuN TUIA
CaMOCTOSITEIILHO
i paboThI




HHTErpajibHBIX
CpCAHUX BCINYNH

MonenupoBanue 4 4 10 I1K-2 YcTHBII onpoc.

repeHoca B IIpaxkTueckoe

KMHETUYECKUX 3aJlaHue.

cucremax Kontpous
3aJaHuN TUIA
CaMOCTOSITEIILHO
i paboThI

I'eneparopsl 4 4 10 I1K-2 VYcTHBIi ompoc.

CIIyYalHBIX BEIUYUH [IpakTrueckoe

C 33JJaHHBIM 3aKOHOM 3aJlaHue.

pacnpezeneHusl. KonTponb

[enTpasnbHas 3aaHui PIRIE:

npenenbHas CaMOCTOSITETTLHO

teopeMa. Buxpb i paboThI

MepceHa.

I'eneparopsl

pPaBHOMEPHO

pacnpeeeHHbIX

BEJIMYMH Ha

MHOT000pa3usix.

3aKoH Oosbimx | 4 4 10 I1K-2 YcTHbI onpoc.

YHCEN 51 €ro [IpakTrueckoe

MIPUMEHEHUE JUISI 3aJlaHueE.

BBIYHMCIICHUS KounTponb

MHTErPATbHBIX 3a/1aHUI JUTSt

CpEIHUX. CaMOCTOSITEIILHO

Meronsl Monte i paboThI

Kapuo.

Hroro: 16 16 40 Konmponvnas
paboma

JucuuniauHaa 4

«[TapannensHble

BBIYMCIICHUSI

Knaccudukanus 4 4 10 I1K-3, [IK-4 | YcrHblit onpoc.

MHOTOIPOLIECCOPHBI ITpakTnueckoe

X BBIYUCIUTEIBHBIX 3aJlaHue.

CUCTEM. KonTpons
3aJaHui st
CaMOCTOSITEIILHO
1 paboThI

OcHoBHbIE 4 4 10 I1K-3, I1IK-4 | YcrHBIi onpoc.

TTPHHITAITHI [TpakTueckoe

OpraHu3aIu 3aJlaHueE.

napajuIeIbHON Kontpouns

00paboOTKH JaHHBIX: 3aJaHuH TUTST

MOJIE€IN, METOIbI U CaMOCTOSITETTLHO

TEXHOJIOTHH it paboThI

napauIeIbHOTO

IIPOrpaMMUPOBAHUS




3 | [NapamiensHOE 4 4 - 10 ITK-3, [IK-4 | YcTHBIH ompoc.

porpaMMHUpOBaHUE [IpakTuueckoe

Ha CHCTEMax C 3aJlaHue.

o0u1eil maMAThIo KonTpons

(OpenMP). 3aJaHuil VTS
CaMOCTOSATENILHO
i paboThI

4 | [NapannensHoe 4 4 - 10 I1K-3, [IK-4 | YcrHbli onpoc.

pOrpaMMHUPOBaHUE [TpakTueckoe

C UCIOJIb30BAaHUEM 3aJlaHue.

uHTepderica KonTpons

rnepenayu 3aaHui JIRIE:

cooO1enuit MPI CaMOCTOSTEIILHO
1 paboThI

Uroro: 16 |16 - 40 Konmponvrnas
paboma

BCEI'O: 64 |64 - 124 Kanauaarckuii
IK3aMeH
(konTpoOJIBL 36
4acoB)

5. OOEHOYHBIE CPEJICTBA AJiA TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTMN,
MMPOMEXYTOYHOM ATTECTAIIMA 110 WTOTAM OCBOEHHS MOIYJIS
JUCHUIIVIMH

(IIpunooicenue k paboueil npocpamme mooyns: Oyenounvle cpedcmsa)

6. METOAbI 1 CPEACTBA OBYUYEHMUAA

Mertoabpl: MOArOTOBKa M MpPEACTABICHHE MNpE3EHTALUN, ayJUTOpHas KOHTpOJIbHas paboTa,
ydJacTHe B HAyYHO-HCCIIEIOBATENIBCKOM pabdoTe.

CpencTtBa: MarepHaJbHO-TEXHHUYECKOE 0OecreueHue, 3JIEKTPOHHO-OMOIMOTEUHbIE CUCTEMBI,
DIIEKTPOHHAsT MH(POPMAIMOHHO-00pa3oBaTeNbHAs  Cpela  YHHBEPCHTETa, JIMIEH3MOHHOE
nporpaMMHoOe oOecrieueHue.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'TH
TpagunuonHble 00pa3oBaTeNbHbIE TEXHOJOIMM B (PU3MKO-MATEMATUYECKUX JUCLMILIMHAX,
OCHOBOM KOTOPBIX SIBJISIOTCS JIEKLIUH, IPAKTHUECKUE 3aHATUS U Ta0OpaTOpHbIe padOTHI.

8. YYUEBHO-METOANYECKOE W HWH®OPMALIMOHHOE OBECIIEYEHHUE
MOAYJA JMCIHUITJIMH

8.1. OcHoBHas JIuTEpaTypa

JucuumuHa 1. «MaTtemaTnueckoe MOJEINPOBAHNE, YUCIEHHBIE METOIbI U KOMIUIEKCHI
IIporpamMmm»

1. Matematuueckoe monenuposanue [ Tekct] : Unen. Metonel. I[Ipumepsr :
[Monorpadwus] / A. A. Camapckuii, A. I1. Muxaiinos .— Uzn. 2-e, ucnp. — M. : ®uzmatiur,
2005.

2. Metoapl BeUMCTUTENBbHOW MaremaTtuku [Tekct] : yueOHoe mocobue / I'. WU.
Mapuyk .— U3n. 4-e, ctep. — CII6. : Jlans, 2009 .

3. Kamutkun, H. H. Yucnennsie metoasr: yued. mocooue / H. H. Kanmutkun. — 2-¢
u3n., ucnpasienHoe. — CII6.: BXB-IlerepOypr, 2011. — 586 c. — Pexum nocryma:

http://znanium.com/catalog.php?bookinfo=350803.



http://znanium.com/catalog.php?bookinfo=350803

4. Be3pykos, A. . MatemaTtnyeckoe 1 UMHUTALIMOHHOE MOJICIIMPOBaHUE : YueOHOe
nocobue .— 1 .— Mocksa : OOO "Hayuno-uznarensckuii ientp MHOPA-M", 2018 .— 227 c.
— ISBN 9785160127095 .— <URL:http://znanium.com/go.php?id=944595>.

5. Axmamues, @. I'. Marematnyeckoe MOAECTUPOBAHNUE U METO bl ONITUMU3AIINH : yueOHOE
nocobue / ®@. I'. Axmanues, P. M. I'unbdpanoB. — Kazanp : Kaszanckuii rocynapcTBeHHBIN
ApPXHUTEKTYypHO-CTpouTeNbHBIN yHUBepcuTeT, ObC ACB, 2017. — 179 c. — ISBN 978-5-7829-
0534-7. — TekcT : 2nMeKTpoHHBIHN // DnekTpoHHO-0nbmuoreunas cuctema IPR BOOKS : [caiir].
— URL.: http://www.iprbookshop.ru/73309.html

HuctumnuHa 2. «Pa3pabotka nprmioxenuit B OC Linux»

1. Ilnee M. Qt 4.5. IlpodeccuonansHoe nporpammupoBanue Ha C++. — CII16.: BXB-
[Terepoypr, 2010. — 882 c¢. — Jloctyn ¢ caiiTa SJIEKTPOHHO-OMOJIMOTEYHOM CHCTEMBI
Znanium.com. — Pexxum nocryna: http://znanium.com/catalog.php?bookinfo=350671

2. CraxnoB A. A. Linux: 4-e uza., nepepa6. u gomn. — CII6.: BXB-IlerepOypr, 2011. —
738 ¢. — Jloctyn ¢ caiita 3JeKTPOHHO-OMOIMOTEYHONW cHCTeMbl Znanium.com. —  Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=355362

3. XaBuneng K. Cucremnoe nporpammupoBanue B UNIX. — M.: JIMK IIpecc, 2007. - 368
c. — Joctyn ¢ caiiTa 31eKTpoHHO-O0MOIMOTeYHON crucTeMbl Znanium.com. — Pexum goctyma:
http://znanium.com/catalog.php?bookinfo=407376
4. Jloxuukos, I1. C. CpenctBa 6e3omacHoctu onepaionHoil cuctembl ROSA Linux : yueOGHoe

nocooue / I1. C. JloxuukoB, A. O. IIpoBoropckmii. — Omck : OMCKHII rocymapCTBEHHBIN
texHudyeckuit yauepeuret, 2017. — 94 ¢. — ISBN 978-5-8149-2502-2. — TekcT : 2JIeKTpOHHBII
/" DOnektpoHHO-OMOmMoreuynas  cucrema [PR BOOKS : [caiit]. —  URL:

http://www.iprbookshop.ru/78474.html

Z[I/ICLII/IHJ'II/IHEI 3. «CToxacTuyeckue METOJbI B €CTCCTBCHHBIX HAYKaX»

1. lNankuna B.A. AHaJIN3 MaTeMaTUYECKUX MOJEINIEH: CUCTEMbI 3aKOHOB COXPaHECHUS,
ypaBHeHus bonbiiMana u CmomnyxoBckoro. M.:BUHOM. Jlabopatopus 3nanuit, 2011. — 408 c.
2. Maranbimkuit, M.A. Teopuss BeposATHOCTEW, MaTeMmMaTUyeckas CTaTHUCTHKA U

CIIy4aifHbIE TpOLeCcChl [DNEeKTpOHHBIA pecypc]: yueb. mocobue / M.A. Martanbikuii, ['.A.
XankeBud. — Munck: B, mik., 2012. — 720 c.: ui. - JlocTyt ¢ caiiTa 3J1eKTpOHHO-O0U0IMOTeYHOM
cucTeMbl Znanium.com: - Pexxum goctyna: http://znanium.com/catalog.php?bookinfo=508401.

3. KOnoBuu, B.1. Maremarndeckue MOJeNIM €CTECTBEHHBIX HAayK [ DJIEKTPOHHBIN
pecypc] : yuebHoe nocobue. — DnexTpoH. aaH. — CII6. : Jlanp, 2011. — 336 ¢. — Pexum
noctyma: http://e.lanbook.com/books/element.php?pll 1d=689

Hucuunnuna 4. «[lapannenbHble BBIYUCICHUS»

1. Jleeun M.II. IlapamnenbHoe nporpaMMupoOBaHuE€ C ucrnoib3oBaHueM OpenMP
[Onexktponnsnii pecypc]/ Jleeun M.I1L.— DnekTpoH. TekcToBbie aaHHBIe.— M.: HTEpHET-
VYuusepcurer Uudpopmarmonnsix Texnonornit (MHTYUT), 2016.— 133 ¢.— Pexum poctyna:
http://www.iprbookshop.ru/52216.html.— 3BC «IPRbooks»

2. bopeckoB A. B. OcHoBbl paboTs! ¢ Texnonorueit CUDA - M.: JIMK Ilpecc, 2010. -
232 c.: - Jloctym ¢ caiita 3JeKTpOHHO-OMOIMOTEYHOM crucTeMbl ZNanium.com: - Pexxum noctyma:
http://www.znanium.com/catalog.php?bookinfo=408395.

3. boraués K. FO. OcHOBBI MapamieasHOTO TPOrpaMMUPOBaAHUS. [ DIEKTPOHHBINA pecypc]|
- 2-e m3a. - M.: BUHOM. Jlabopatopus 3Hanui, 2013. - 342 ¢ - JlocTyn ¢ caiiTa 3J1eKTpOHHO-
OubMoTeuHOM crcTeMbl ZNanium.com: - Peskum goctyma:
http://znanium.com/catalog.php?bookinfo=476284.

4. T'eprens, B. I1. Teopus u npaktuka napaiienbHbIx Berauciaenuii / B. I1. I'eprens. —
M. : Unrepuet-YHuuBepcuretr Uudopmannonusix Texnonoruit (MHTYUT), 2016. — 480 ¢. —
ISBN 978-5-94774-645-7. — TekcT : 3neKTpOHHBIN // DNEKTpOHHO-O0MOIMoTeyHas cuctema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/57385.html



http://www.iprbookshop.ru/78474.html
http://www.iprbookshop.ru/57385.html

5. AntonoB, A. C. [1apaimenbHoe MporpaMMHUPOBAHUE C UCTIOJIH30BAHUEM TEXHOJIOTUH
MPI/ A. C. AaTtoHoB. — 2-¢ uzn. — M. : ntepHeT-YHUBepcuTeT MHGOPMAIIMOHHBIX
Texnonoruit (MHTYUT), 2016. — 83 ¢. — ISBN 2227-8397. — TekcT : 31eKTPOHHBIH //
OnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/73704.html

6. Typansuyk, K. A. IlapannensHoe nporpaMMupoBanue ¢ momomibto sizbika C# / K. A.
Typanbuyk. — 3-¢ u3a. — M. : Unreprer-Yuuepcurer MabopManmorHbx TexXHOTOTHiA
(MHTYUT), Aii I[Tu Op Menua, 2019. — 189 ¢. — ISBN 978-5-4486-0506-2. — Texkcr :
AIIEKTPOHHBIH // DnekTpoHHO-OnbmmoreyHas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/79714.htmi

8.2.JloronHUTEIbHAS JINTEpATypa

Hucnumnnuna 1. «MaTtemaTuyeckoe MOIeTUPOBaHUE, YUCIEHHBIE METOJIBI M KOMIUIEKCHI

pOrpaMm»
1.Yucnennsie Mmetonbl. OCHOBBI HAYYHBIX BBIUMCIICHUH | Y4ueOHHUK 1 mpakTukym / B. E.
3aJM3HAK .— 2-€ U3, TIep. U J0I .— DJIEKTPOH. AaH. — Mocksa : 3narensctBo FOpaiit, 2019
— 356 .— (bakanaBp. Akagemudeckuii kypc) .— Pexxum pocryma: https://www.biblio-
online.ru.
2. YucneHHbIE METO/IBI pEeUIeHUs 3a1ad KoHBeKnu-1uddysuu / A. A. Camapckuii, I1. H.
Babumesnu .— 2-¢ u3., ucnp. — M. : Enuropuan YPCC, 2003.
3. PaznocTHbIE METOABI pEIICHHS 3a1a4 ra30Boi quHaMuku [ Tekct] : yueOHoe mocobue ist
CTYJEHTOB BY30B, oOyuatonuxcs o cneuuaibHoctu "[Ipuknannas matematuka" / A. A.
Camapckuii, 1O. II. [TonoB .— U3zna. 5-e .— M. : URSS, 2009.
4. Maruautssle nojs B actpodusuke [Tekct] / 5. b. 3enpaoBuy, A. A. Py3maiikun, /1. /1.
Coxkonos ; miep. ¢ auri. E. B. Banosotii ; moxa pex. . 1. CokonoBa .— M. ; MxeBck : UHCTUTYT
KOMITbIOTEPHBIX uccnenoBanuii : R&C Dynamics., 2006 .
5. MaruuTHas rugpoauHamuka [Tekcr] : coBpeMeHHoe BueHue rmpodsem : [MoHorpadus] / U.
M. Kupko, I'. E. Kupko .— M. ; MxeBck : R&C Dynamics : IHCTUTYT KOMIIBIOTEPHBIX
uccaenosanui, 2009.

6. BeruncnurensHas Teronepenayda / A. A. Camapckuid, [1. H. Babumesuu .— U13a. 2-e — M. :
URSS, 2009.

Hucuunnuna 2. «Pa3pabotka npunoxenuit B OC Linux»

1. Konucunuenko /. H. PykoBoactBo mo xomangam u shell-mporpammupoBanuio B
Linux. — CII6.: BXB-IletepOypr, 2011. — 283 ¢. — JlocTyn ¢ caiiTa 311eKTpOHHO-OHOIMOTEUHOM
cucTeMbl Znanium.com. — Pesxkum gocrtyna: http://znanium.com/catalog.php?bookinfo=355000

2. Cekynos H.1O. [IporpammupoBanue Ha C++ B Linux.— CII6. : BXB-IletepOypr, 2004
— 363 c.

3. Po6aueBckuii A.M. Oneparnmonnas cucrema Unix. - CI16.: BXB-Iletepbypr, 2005. -
641 c. — JlocTyn ¢ caiita 3JIEKTPOHHO-OMOMMOTEYHOI cucTeMbl Znanium.com. —  Pexum
noctyma: http://znanium.com/catalog.php?bookinfo=356894

4. Kypsanii K. B. Onepanmonnas cucrema Linux: Kypc nekumii. —2-e u3., ucnp. —M.:
ALT Linux; IMK IIpecc, 2010. —348 c. — 738 ¢ - JlocTyn ¢ caifta 31eKTpOHHO-O0UOIMOTEYHOM
cucteMbl Znanium.com. — Pexwum gocryna: http://znanium.com/catalog.php?bookinfo=408518

Jucnumumnza 3. «CTtoxacTuyeckue MeTO/Ibl B €CTECTBEHHBIX HAayKax»
1. Tankuu B.A. YpaBuenue Cmonyxosckoro. — M.: ®DUSMATIINT, 2001. — 326 c.
2. EpmakoB C. M. Metox MonTe-Kapno u cmexxnbie Bonpockl. — M.: Hayka, 1971. —
328 c.
3. EpmakoB C.M., Muxaiinos I'.A. Kypc cratucruyeckoro mMoaenupoBanusi. — M.:
Hayxka, 1976. — 320 c.


http://www.iprbookshop.ru/73704.html
http://www.iprbookshop.ru/79714.html

4.  Tlonmsaun A.Jl. CnpaBounuk. HenuHelinble ypaBHEeHHsS MaTeMaTHUeCKOW (pu3uku
(tounsie pemenus) — M. : @dmsmariaut, 2002.— 475 c. - Jloctyn ¢ caiita 3J€KTPOHHO-
OnbIMoTeYHON CHCTEMBI «JIanby. - Pexum JocTyma:
http://e.lanbook.com/books/element.php?pll_id=2382.

5. Kusaukun B. M. CroxacTuueckue ypaBHEHHUS: TEOPUS U €€ MPUITIOKEHUS K
aKyCTHKe, TUApoauHaMuke u paguodusuke : T.1, 2. — M.: DUZMATIIUT, 2008. — 320 c.

6. Muxaiinos [".A. YucneHHoe cTaTuCTUYECKOE MOIeTupoBanue. Meroasl MoHTe-
Kapino. — M.: U3patensckuit neHtp «Akaaemus», 2006. — 368 c.

7. JleuroB JI.C., lllutoB A.B. ®ynkuuu I'puna. 3agauu c pemenusamu. — M.:
duzmataur, 2003. — 386 c.

Jucuuniuna 4. «I[lapanienbHble BBIYUCIECHUSA»

1. PaxoBckuii A.B. Texnomormu mnapajuienpHOro mnporpammupoBanus : Crangapt
OpenMP.— Cypryt : U3narensckuii ieatp Cypl'VY, 2015 .— 29 c.

2. Hemurorun C.A., Crecuk O.JL. IlapannenbHoe nporpaMMHpOBaHUE IS
MHOTOIPOIIECCOPHBIX BBIYMCIUTENBHBIX cHucTeM [Dnektponublii pecypc] / CII6.: BXB-
[TerepOypr, 2002 - JIocTyI ¢ caiita 3JIeKTpOHHO-OMOINOTEUHON CHCTEMBI ZNanium.com: - Pexxum
noctyna: http://znanium.com/catalog.php?bookinfo=356524.

3. OCHOBBI aITOPUTMHU3ALMK U MPOTPAMMUPOBaAHUS: Y4yeOHOe mocoOue [DIEKTPOHHBIM
pecypc] / B.J. Konnaes; Ilox pen. JI.I'. I'arapunoii. - M.: U]l ®OPYM: UH®PA-M, 2015. - 416
c. - Joctyn c caiita 3neKTpOHHO-OMONMMOTEUHOI cucTeMbl Znanium.com: - Pexum pocryma:
http://www.znanium.com/catalog.php?bookinfo=484837.

8.2.1. nepuonnyeckue u3aanus (HayqHble )KypHaJIbl)

1. Marematuueckoe MojenupoBaHue : [KypHai| / Poccuiickas akajgemusi Hayk,
WHuctuTyT npuxiagaoi matematuku M. M.B. Kennpiima PAH .— M. : Hayxka.

2. WudopmanoHHBIE TEXHOJOTHH ¥ BBIYUCIUTEIBHBIE CHUCTEMBI @ [KypHam| /
yupenurenu: Poccuiickas Axanemus Hayk; VHCTUTYT MHMKpPOIPOLECCOPHBIX
BbruncauTensHbix cucteM PAH .— M. : YPCC.

3. IlpuxyiagHas MaTemMaTuka W MexaHuka: xypHan / ydpeautenu: PAH, TOO
"Xypnans! no mexanuke" .— M. : Hayxka.

8.3. JlunieH3noHHOE IporpaMmMHOe 0OecTrieueHHe

JIvueH3uu (JIMIIEH3MOHHBIE COTJIalleH ) Ha IporpaMMHoe obecrieueHue (i CBOOOIHOTO
ITO - GNU General Public License unu anasor):

- HEHMCKIIIOYHMTENIbHbIE MpaBa (JHMIIEH3MsS) Ha HEOTPAaHWYECHHBIM MEepHO] HA MPOrpaMMHOE
obecneuenne MATLAB, neuckimtountensHble IpaBa (JIMLEH3Ks) HA HEOTPaHUUEHHBINA IEpHUO Ha
nporpamMmHoe  obecriedenne  MathType Windows English  Academic  goroBop  Ne
0187200001717001364 260601 ot 08.12.2017, HeuckIrOYUTeNbHbIE MpaBa (IMIIEH3HUS) Ha
HEOTpaHMUYEHHBINA Tepruoa Ha mporpamMmHoe obecrieueHne Maple 2017 Universities Multi-user
Non-Floating moroBop Ne 0187200001717001364 260601 ot 08.12.2017;

- onepalMoHHbIe cucteMbl Microsoft, maket nmpukinaaneix nporpamm Microsoft Office;

- marematuueckoe [10 Mathcad Education, cepBepnas omeparmonHnas cuctemaWindows
Server Datacenter, cepBep 0a3bl nanubix SQL Svr Standard Core, cpena pa3zpabotku LabView NI
Academic Site License morosop Ne 0187200001712001476-0288756-01/12-'K ot 17.12.2012 r.
OeccpouHo

['padpuaeckue penakropsr: Gimp, Inscape

Marematuueckoe I1O: Freemat, Maxima

Cpenctsa pa3zpabotku: Python, Lazarus, Java



8.4. CoBpemeHHBIC TpO(hecCHOHANTbHBIE 0a3bl TaHHBIX

Hayunas snexkrponnas 6udaunorexka eLIBRARY.RU (http://www.elibrary.ru)

[IpaBoobnanatens: OO0 «HayuHas 3iaeKkTpoHHass OMOIUOTEKAY.

Horosop Ne S10-641/2018/02-18/1-474 ot 27.07.2018 r., mocTym MpeaoCTaBiICH C
28.07.2018 r. 10 27.07.2019 r.

Dnexkrponnas oudauoreka nuccepranuii PI'b (https://dvs.rsl.ru)

[IpaBoobnanatens: ®I'BY «Poccuiickas rocymapcTBeHHas OMOIHOTEKAY.
Horosop Ne095/04/0164-01-18-J1-571 ot 14.12.2018r., noctyn npegocrasiex ¢ 01.01.2019 r. no
31.12.2019r.

Onekrponnas bubmmorexa Coepoanka http://sberbanklib.ru

Harnwonansnas snexrponnas oudnuoreka (HOB) (136.pd)

[IpaBooOmagarens:  PenepanbHOE  TOCYAAPCTBEHHOE  OIOKETHOE  YUPEKICHHE
«Poccuiickas rocynapcTBeHHas OUOIHOTEKAY.

Horosop o moaximrouernu Nel01/HDb/0442-m ot 2.04.2018 1., OCTYyI MpeaoCTaBiICH C
1.01.2018 r. u 6eccpoyHo.

EBpa3suiickas IIaTEHTHAs UH(POPMALIMOHHAS cucreMa (EAITATHUC)
(http://www.eapatis.com)

[IpaBoobnanarens: @C no nHTeeKTyanbHoi coocrBeHHocT PI'BY "OUIIC".

[Tucemo ucx. Ne 2014-01/29, noctyn npenocrapieH 6€cCpovHO.

Polpred.com O630p CMMU (http://polpred.com)

Enunoe okHO gocTymna K 00pa3oBaTesIbHBIM pecypcaM - HH(pOpMaIlMOHHAs CHCTEMa
(http://window.edu.ru/)

DnekTpoHHbIe KoJuleKuu Ha noptane [Ipesuaentckoit 6udnuorexku um. b. H. Enpunna
(http://www.prlib.ru/collections)

KubepJlenunka - HayuHas snekTponHas oubnmoreka (http://cyberleninka.ru/)

Hayunas nemarornueckas snektponnas ouoimoreka (HIIDB) (http://elib.gnpbu.ru)

BIBLIOPHIKA (http://www.bibliofika.ru/)

I'pamorta.py (http://www.gramota.ru/)

BUHUTH (http://www.viniti.ru )

Poccuiickas HarmoHaibHast OUOIHOTEKA
(http://primo.nir.ru/primo_library/libweb/action/search.do?menuitem=2&catalog=true)

YUC POCCHA (http://uisrussia.msu.ru)

8.5. MexayHapoubie pedepaTuBHbIC 0236l TaHHBIX HAYYHBIX W3TaHUN

Springer

Pecypcsr:
Springer Journals — moHOTEKCTOBAsE KOJUIEKITUS AJIEKTPOHHBIX KYPHAJIOB U3aTeILCTBA Springer
10 pa3IMYHBIM OTPACISIM 3HaHWi.  Springer Protocols — xoJuteKusi Hay9HBIX MPOTOKOJIOB IO

Pa3INIHBIM oTpacism 3HaHW.
Springer Materials — xoyulekiusi Hay4YHBIX MaTepUaloB B 00JACTH (U3MUSCKHX HAyK U
WH)XUHUPUHTA.

Springer Reference — snekTpoOHHBIE SHIMKIIONEANH, COIPABOYHUKH, CIOBAPU U aTiackl MO BCEM
OTpacyisiM HayKH. ZbMATH — pedepatuBHas 0a3a JaHHBIX 10 YHCTOW W TPUKIAJIHON
MaTeMaTHKe.

Nature Journals (http://www.nature.com/siteindex/index.html)

Onexrponnsie kauru Springer Nature (https:/link.springer.com/)

ITpaBoob6mamarens: ®I'BY I'MIHTB Poccun/ xommanus Springer Customer Service Center
GmbH

Jlunensuonnbiit forosop Ne 41/EI1-2017, moctyn 6eccpouHbrit

JloCcTynHBIE KOJUIEKLIUU:


https://dvs.rsl.ru/
file:///C:/Users/tio.fit/Downloads/%25D0%25AD%25D0%25BB%25D0%25B5%25D0%25BA%25D1%2582%25D1%2580%25D0%25BE%25D0%25BD%25D0%25BD%25D0%25B0%25D1%258F%20%25D0%2591%25D0%25B8%25D0%25B1%25D0%25BB%25D0%25B8%25D0%25BE%25D1%2582%25D0%25B5%25D0%25BA%25D0%25B0%20%25D0%25A1%25D0%25B1%25D0%25B5%25D1%2580%25D0%25B1%25D0%25B0%25D0%25BD%25D0%25BA%25D0%25B0
http://sberbanklib.ru/
http://lib.surgu.ru/index.php?view=s&sid=204
http://нэб.рф/
http://lib.surgu.ru/index.php?view=s&sid=204
http://www.eapatis.com/
http://lib.surgu.ru/index.php?view=s&sid=204
http://polpred.com/
http://lib.surgu.ru/index.php?view=s&sid=204
http://window.edu.ru/
http://lib.surgu.ru/index.php?view=s&sid=204
http://www.prlib.ru/collections
http://lib.surgu.ru/index.php?view=s&sid=204
http://cyberleninka.ru/
http://lib.surgu.ru/index.php?view=s&sid=204
http://elib.gnpbu.ru/
http://lib.surgu.ru/index.php?view=s&sid=204
http://www.bibliofika.ru/
http://lib.surgu.ru/index.php?view=s&sid=204
http://www.gramota.ru/
http://lib.surgu.ru/index.php?view=s&sid=204
http://www.viniti.ru/
http://lib.surgu.ru/index.php?view=s&sid=204
http://primo.nlr.ru/primo_library/libweb/action/search.do?menuitem=2&catalog=true
http://lib.surgu.ru/index.php?view=s&sid=204
http://uisrussia.msu.ru/
http://lib.surgu.ru/index.php?view=menu&mid=157
http://link.springer.com/
http://www.springerprotocols.com/
http://www.springermaterials.com/
http://link.springer.com/search?facet-content-type=%22ReferenceWork%22
http://zbmath.org/
http://lib.surgu.ru/index.php?view=menu&mid=157
http://www.nature.com/siteindex/index.html
http://lib.surgu.ru/index.php?view=menu&mid=157
https://link.springer.com/

Science, Technology and Medicine Humanities & Social Sciences
Collections Collections
* Biomedical and Life Sciences * Behavioral Science and
* Chemistry and Materials Science Psychology
* Computer Science * Business and Management
* Earth and Environmental Science * Economics and Finance
* Energy * Education
* Engineering * History
* Mathematics and Statistics » Law and Criminology
» Medicine * Literature, Cultural and Media
* Physics and Astronomy Studies
* Professional and Applied Computing * Political Science and International
Studies
* Philosophy and Religion
* Social Sciences

Scopus (http://www.scopus.com)

[IpaBoob6nagarens: OO0 «Oxo-BekTop Ail - [Tny.

KonTpakTr Ne0387200022318000125-0288756-01 ot 21.12.2018r. moctyn mpeaocTaBicH
¢ 1.01.2019r. 0o 30.09.2019 1.

Web of Science (http://webofknowledge.com)

[TpaBoobnanarens: HIT «<HOUKOH»
KonTpakt Ne01-18-J1574 ot 18.12.2018r. moctymn npenocrasnes ¢ 1.01.2019-31.12.2019r.

[To moanucke NOCTYIHBI ClenyroIKe 0a3bl JaHHBIX:

« Web of Science Core Collection, Bxitoyasi Bce MHAESKCHI HAYYHOTO LIUTHPOBAHHUS:

« Science Citation Index Expanded (1975-no Hactosiiee Bpems)

« Social Sciences Citation Index (1975-no HacTositee Bpems)

e Arts & Humanities Citation Index (1975-mo nacrosiiee Bpems)

« Conference Proceedings Citation Index- Science (1990-mo Hacrosiee Bpemsi)

« Conference Proceedings Citation Index- Social Science & Humanities (1990-mo
HACTOSIIEE BpEMSI)

« Book Citation Index— Science (2005-mo HacTosiiiee Bpems)

« Book Citation Index— Social Sciences & Humanities (2005-mmo Hacrosiiee Bpemsi)

« Emerging Sources Citation Index (2015-mio HacTos1Iee Bpems).

o KCI-Korean Journal Database — comepsxut O6ubmrorpadguueckyo HHGOPMAIHIO IO
Hay4HOI uTeparype, onyonnkoBanHoi B Kopee (1980-mo HacTosimiee Bpems).

e SciELO Citation Index — comepHUT Hay4HYIO JHTEpaTypy IO OOIICCTBEHHBIM,
TYMaHUTAapHBIM HayKaM M HCKYCCTBY, KOTOpas Oblla onyOJMKOBaHAa B JyYIIUX >KypHasax,
HaxoJAIIMXCS B OTKPBITOM AocTtyne, B Jlatunckor Amepuke, Ilopryranuu, Mcnanun n FOxHOM
Adpuke (1997-no0 HacTosi1Iee BpeMms).

Apxus HayunbiX xypHaioB (NEICON) (http://archive.neicon.ru)

IIpaBooGmagarens: HIT "HOUKOH".

IMucemo Mcex. Ne 2014-01/29.

Konnexmuu B apxuse:

ApxuB m3natenabctBa American Association for the Advancement of Science. ITaker
«Science Classic» 1880-1996

Apxus uznarenscrBa Annual Reviews. IMaker «Full Collection» 1932-2005

ApxuB uznarenscrBa Uncturyra ¢pusuku (BenukoOpurtanus). [Taker «Historical Archive
1874-1999» ¢ mepBoro BHITyCcKa KaXKa0T0 XypHaia mo 1999, 1874-1999

ApxuB m3natensctBa Nature Publishing Group. ITaker «Nature» ¢ mepBOro BbITyCKa
nepBoro Homepa 1o 2010, 1869-2010

Apxus usgarenbctBa Oxford University Press. IMaker «Archive Complete» ¢ mepBoro
BBITTyCKa KKI0TO XypHaia o 1995, 1849-1995


http://lib.surgu.ru/index.php?view=menu&mid=157
http://www.scopus.com/
http://lib.surgu.ru/index.php?view=menu&mid=157
http://webofknowledge.com/
file:///C:/Users/tio.fit/Downloads/%25D0%2590%25D1%2580%25D1%2585%25D0%25B8%25D0%25B2%20%25D0%25BD%25D0%25B0%25D1%2583%25D1%2587%25D0%25BD%25D1%258B%25D1%2585%20%25D0%25B6%25D1%2583%25D1%2580%25D0%25BD%25D0%25B0%25D0%25BB%25D0%25BE%25D0%25B2%20(NEICON)
http://archive.neicon.ru/

ApxuB m3natensctBa Sage. Ilaker «2010 SAGE Deep Backfile Package» ¢ mepsoro
BBITTyCKa KaXI0T0 XypHaia o 1998, 1890-1998

ApxuB u3narensctBa Taylor & Francis. Full Online Journal Archives ¢ nmepBoro Beimycka
KaxJ10T0 KypHaia o 1997, 1798-1997

ApxuB m3natensctBa Cambridge University Press. ITaker «Cambridge Journals Digital
Archive (CJDA)» c mepBoro BeIlTycka Kaxaoro xyprana mo 2011, 1827-2011

ApxuB xypHaioB Koponesckoro xumndeckoro obmectsa (RSC). 1841-2007

ApXUB KOJUICKIIMH JKypPHAJIOB AMEpHKAaHCKOTO reodusmdeckoro cowsa (AGU),
npenocTaBisieMblit u3narensctBoM Wiley Subscription Services, Inc. 1896-1996

Project Gutenberg (http://www.gutenberg.org)

Elsevier - Open Archives (https://www.elsevier.com/about/open-science/open-
access/open-archive)

SpringerOpen (http://www.springeropen.com)

DIRECTORY OF OPEN ACCESS JOURNALS (https://doaj.org/)

New England Journal of Medicine (http://www.nejm.org/)

Pediatric Neurology Briefs - snekTpoHHBIi KypHAT

(http://lwww.pediatricneurologybriefs.com/)

FREE MEDICAL JOURNALS (http://www.freemedicaljournals.com/)

MDPI - Multidisciplinary Digital Publishing Institute (Basel, Switzerland)
(http://www.mdpi.com/)

PUBMED CENTRAL (http://www.ncbi.nlm.nih.gov/pmc/)

BioMed Central (http://www.biomedcentral.com/journals)

BUBJIMOTEKA DJIEKTPOHHBIX X XYPHAJIOB B r. PETEHCBYPT (I'epmanust)

(http://www.bibliothek.uni-regensburg.de/ezeit/)

8.6. lHpopMaLnoHHbIE CLIPAaBOYHBIE CHCTEMbI

l'apant

ITpaBooGmagarens: OOO "I'apant - [TPoHet". JloroBop Nel/I'C-2011-53-05-11/c noctyn
MIPEIOCTaBIIEH OECCPOYHO.

Koncynpsrantllntoc

[TpaBoobmagaTenn: 000 "UndpopManiuoHHOE  areHTCTBO "UndopmOropo".
Horosop 00 undopmanmonnoit mogaepxke PJJ1-10/2019/n18/44 ot 18.11.2018 r., moctym
npenocrasiies ¢ 1.01.2019 1. no 31.12.2024 r.

8.7. aTepHeT-pecypchl

1. MunucrepcTBo 00pa3oBanus 1 Hayku P® [DnekTpoHHbIi pecype]. — Pexxum goctyna
- http://mon.gov.ru

2. ®depepanbHOE ar€HTCTBO 110 00pa30BaHUIO [ DNEeKTPOHHBIN pecypc]. — Pexxum nocryna:
http://www.ed.gov.ru

3. denepanbHOE areHTCTBO MO Hayke M 00pa3oBaHMIO [ DNEKTPOHHBIN pecypc]. — Pexum
noctyna: http://www.fasi.gov.ru

4. ®enepanbHblii noptan «Poccuiickoe odpazoBaHue» [ DNeKTpOHHBIN pecypc]. — Pexxum
noctyma: http://www.edu.ru

5. ®enepanpHas ciayx0a M0 MHTEIUIEKTYyaJIbHON COOCTBEHHOCTH, MATEHTaM U TOBapHBIM
3HaKam [DnexkTpoHHbII pecypc]. - Pexum JIOCTyTIA:
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

7. Poccuiickuii 00pa3zoBaTeNbHbIN MPaBOBOM MOPTai [DIEKTPOHHBIN pecypc]. — Pexum
nocryna: http://www.law.edu.ru

8. denepanpHas ciayx0a Mo Ham30py B cdepe oOpa3oBaHMUs W HAYKH [DJIEKTPOHHBIN
pecypc]. — Pexxum nocryna: http://old.obrnadzor.gov.ru

9. Nudopmanmonno-npaBoBori moprtan «l'apant» [DnexTpoHHBIA pecypc]. — Pexum
nocryma: http://www.garant.ru
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http://lib.surgu.ru/index.php?view=menu&mid=157
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http://mon.gov.ru/
http://www.ed.gov.ru/
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10. ®enepanbHblii cripaBouHuK «OOpazoBanue B Poccum» [DneKTpoHHBIN pecypc]. —
Pexxum mocryma: http://federalbook.ru/projects/fso/fso.html

11. Poccwuiickuii 00mieoOpa3oBaTenbHbIi MopTai| DNeKTpOHHBIH pecypc]. — Pexum
nocryna: http://www.school.edu.ru

12. Poccwuiickuii mopTan OTKpPBITOro oOpa3oBaHusi [DIEKTpOHHBINA pecypc]|. — Pexxum
nocryma: http://www.openet.edu.ru

13. Tlopran «CouuanbHO-TYMaHUTAPHOE M  IOJHUTOJIOTUYECKOE O0Opa3oBaHHE
[DnexTponHbIii pecypc]. — Pexxum gocrtyna: http://www.humanities.edu.ru

14. HuadopmaunonHo-obpasoBarenbHblii  moptran  «['ymaHutapHele — HayKu»
[DnexTponHbIii pecypc]. — Pexxum goctyna: http://www.auditorium.ru

15. EcrecTBEHHO-HayuHBI 00pa30BaTENIbHBIN OpTai [ DIEKTPOHHBIN pecypc]. — Pexum
nocryna: http://www.en.edu.ru

16. TTopran mo MHDOPMANMOHHO-KOMMYHHUKAIITMOHHBIM TEXHOJIOTUSM B OOpa30BaHHUH
[DnekTpoHHBIi pecypc]. — Pexxum gocrtyna: http://www.ict.edu.ru

17. Tlopran ®enepansHoro WHTepHeT-3k3aMeHa B cdepe mpodeccHoHanbHOTO
o0Opa3zoBanus [DNeKTpOHHBIH pecypc]. — Pexxum nocryna: http://www.fepo.ru

18. Tlemarormyeckass OubOIMOTEKA[DIEKTPOHHBIN pecypc]. — Pexum mocryma:
http://pedagogic.ru

19. «Yuurenbckas razeray [ DneKkTpoHHbBIN pecypc]. — Pexkum mocrtyma: http://www.ug.ru

20. Uznatensckuii oM «llepBoe ceHTAOps» [DnekTpoHHbIN pecypce]. — Pexum nocryna:
http://1september.ru

21. Kypuan «llemaroruka» [OnekTpoHHsli pecypc]. — Pexum pgocryna:
http://www.pedpro.ru

22. Hayuno-meronuueckuit xypHan «UHopmaTtuzanusi oOpa3oBaHHs W HAYKH»
[DneKTpOHHBII pecypc]. — Pexum JI0CTyTIA:
http://www.informika.ru/about/informatization_pub/about/276

23. HayuHo-nemarornyeckuil >xypHaal MunHucTepcTBa 00pa3oBaHusd U Hayku PO

«Bpiciiee  obpazoBanue B Poccum» [OnektponHblii  pecypc]. — Pexum  jocryma:
http://www.vovr.ru
24. XKypnan «Beicmiee obOpa3zoBaHue cerofHs» [DneKTpoHHBIH pecypc]. — Pexum

noctyna: http://www.hetoday.org

8.8. Meroanyeckre MaTepHaIbl

HucuuruinHa 1. «Matemarnyeckoe MOAETHMPOBAHNE, YUCIICHHBIE METO/Ibl U KOMITJIEKCHI
IPOTPaMM»

1. ApremoB M.A., KopxoB E.H. MaTematnueckoe MOJEINPOBAHUE U KOMIIBIOTEPHBIN
JKcTepuMeHT: Metoaudeckoe nocodue. - Boponex: U3n-so BI'Y, 2001. - 39 c. . — Pexum
noctyna: http://window.edu.ru/resource/006/27006

2. MoaenupoBaHue TUAPOIUHAMAYECKUX TeUCHUH: Y 4eOHO-METOANIECKOE Mocooue. -
M.: M®TH, 2006. - 72 c. — Pexxum noctymna: http://window.edu.ru/resource/497/70497

JucnuruimHa 2. «Paspabotka npuinoxenuit B OC Linux»

1. HamxoB b.JI. PaGora ¢ wuHTepdeiicoM NPUKIATHOIO MPOrpaMMHUPOBAHUS
ornepannoHHOM cucteMsl Linux. Meronndeckoe nocobue. - Ilensa: Uzn-so I1I'Y, 2005. - 25 c.
http://window.edu.ru/resource/519/24519

2. 3arpy3ka mpoueccoB B Linux: Meroandyeckue ykasaHus K J1abopaTopHOH
pabore / Coct. AM. CyxoB. - Camapa: W3g-so Camapckoro rocyaapCTBEHHOIO
a9POKOCMHUYECKOTO YHUBEPCUTETA, 2010. 2lc.
http://stream.ip4tv.ru/labs/linux/zagr.pdf

HucuumnmHa 3. «CToOXaCTUYECKUE METObI B €CTECTBEHHBIX HAYKaX)»


http://federalbook.ru/projects/fso/fso.html
http://www.school.edu.ru/
http://www.openet.edu.ru/
http://www.humanities.edu.ru/
http://www.auditorium.ru/
http://www.en.edu.ru/
http://www.ict.edu.ru/
http://www.fepo.ru/
http://pedagogic.ru/
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http://1september.ru/
http://www.pedpro.ru/
http://www.informika.ru/about/informatization_pub/about/276
http://www.vovr.ru/
http://www.hetoday.org/

1. Croxactuueckue MoOAENTH U OIEHKH. JlaGopaTopHBI MPAKTUKyM TIO KypCy
"Teopuss ontumanbpHoro ympasienus' / Coct.: W.B. Cemymwmn, }O.B. Ilpranosa. -
Y IBSIHOBCK: yalI'Ty, 2001. - 42 C.
http://window.edu.ru/resource/086/26086/files/745.pdf

Hucuunnuna 4. «llapannenbHble BBIYUCICHUS»

1. AutonoB A.C. BBenenue B napajiesnbHble BEIYUCIEHU. MeToanyeckoe nocodue. -
M.: U3zn-Bo MI'Y, 2002. - 70 c. - Pexxum noctyma: http://window.edu.ru/resource/980/23980

2. AutonoB A.C. IlapamienbHoe MporpaMMUPOBaHUE C UCTIOJIb30BAaHUEM TEXHOJIOTUU
MPI. Yue6Hoe nocobue. - M.: U3g-so MI'Y, 2004. - 71 c. - Pexxum gocryna:
http://window.edu.ru/resource/979/23979

3. BerunciurenpHbli mpakTukyMm 1o texHosorun MPI, AatonoB A.C. JlabopaTopus
napaiensHeIx nHpopMarroHHbix Texnonoruit HUBL] MI'Y um. M.B. JlomoHoCOBa.
http://parallel.ru/tech/tech_dev/MPIlcourse/

4. BrICOKOIIPON3BOAMTEIHHBIC BEIUMCIICHHS Ha KilacTepax: YuebHnoe nocodue / [lox pen.
A.B. Crapuenko. - Tomck: U3a-Bo Tom. yH-Ta, 2008. - 198 c. - Pexum gocryna:
http://window.edu.ru/resource/897/71897

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE MOAYJISI AMCHUIIJIMH

1) AJI TIPOBEACHU A 3aHATHI JICKIIMOHHOI'O TUIIAa

Huctunnuna 1. «MartemaTudeckoe MOJICTUPOBAHUE, YACIEHHBIE METOIbI U KOMIUICKCHI
pOrpaMm»
VYuebnas aygutopus Ne701, ocHaiieHHas CHelUaTU3UPOBAHHONW MEOEThI0 M TEXHUYECKUMHU
CpeIcTBaMU OOYYEHHs: MeloBas JOCKa, MOOWIBHBIA MPOEKIIMOHHBIM DJKpaH, MPOEKTOp,
KOMITBIOTED.

Hucuunnuna 2. «Pa3paborka npunoxenuit B OC Linux»
VYuyebnast ayautopusi Ne701, ocHamieHHas creUaTU3UPOBAHHONM MeOENbl0 M TEXHUYECKHUMH
CpeacTBaMU OOyYeHHs: MeJloBas JO0CKa, MOOWIbHBI NPOEKUMOHHBIA 3KpaH, HPOEKTOp,
KOMIIBIOTED.

Jucuunnuna 3. «CToxacTH4eCKue METO/Ibl B ECTECTBEHHBIX HayKaX»
VYuebnas aygutopus Ne701, ocHaiieHHass CHeNUATU3UPOBAHHONW MEOEThI0 M TEXHUYECKUMHU
CpeacTBaMU OOy4YeHHs: MeloBas JOCKa, MOOWIBHBIM TPOEKIMOHHBIA JKpaH, MPOEKTOpP,
KOMITBIOTED.

Hucuunnuna 4. «I[lapannenbHble BBIYUCICHUS»
VYueOnass ayauropust Ne701, ocHaieHHas CHEIUAIM3UPOBAHHONW MEOENbI0 UM TEXHHUUYECKUMHU
cpencTBaMu  OOyuYeHHs: MeJIoBas JOCKAa, MOOWJIBHBIM MPOEKIIMOHHBIA JKpaH, IPOEKTOP,
KOMIIBIOTED.

2) s IpOBEIEHNUS 3AHATHH CEMUHAPCKOTO THIIA
Hucuunnuna 1. «MaTtemaTuyeckoe MOJIETUPOBAHUE, YUCIEHHBIE METO/IbI M KOMIUIEKChI
porpamMmm»
VYueOnas ayautopust Ne701, ocHaieHHas CHEIUATM3HPOBAHHOW MEOENbI0 UM TEXHHUUYECKUMHU
cpeacTBaMU OOydeHHs: MeJioBas JOCKa, MOOWIBbHBII NPOEKLUWOHHBIA 3KpaH, MPOEKTOpP,
KOMITBIOTED.

Hucuunnuna 2. «Pa3paborka npunoxenuit B OC Linux»



VYueOnass ayauropust Ne701, ocHaieHHas CHEIUATM3UPOBAHHOW MEOENbI0 UM TEXHHUYECKUMHU
cpeacTBaMu OOyYeHHs: MeJoBas JOCKa, MOOWIbHBI NPOEKLUHMOHHBIA 3KpaH, MPOEKTOpP,
KOMIIBIOTED.

Hucnunnuna 3. «CToxacTHYeCKUE METO/Ibl B €CTECTBEHHBIX HayKaxX»

VYyeobnas ayautopuss Ne701, ocHalieHHas CHEIUATU3UPOBAHHON MeEOEIbI0 M TEXHHUYCCKUMU
CpeacTBaMU OOYYEHHUS: MelloBas JOCKAa, MOOWIBHBIH TPOSKIMOHHBIA JKpaH, IPOEKTOP,
KOMIIBIOTED.

Hucuuniuna 4. «I[lapannenbHble BBIYUCICHUS»

VYueOnass aymauropust Ne701, ocHaieHHas CHEIUAIM3UPOBAHHOW MEOENbI0 M TEXHHUYECKUMU
cpeacTBaMu  OOydYeHHs: MeJoBash JIOCKAa, MOOWJIBHBIM MPOCKIMOHHBIA dKpaH, IPOEKTOD,
KOMITBIOTED.

3) TSl IPOBEJICHUSI TPYIIIOBBIX ¥ MHIUBUAYATbHBIX KOHCYJIbTAINI
YueOnas ayauropus Ne704, ocHaiieHHas CHEIHATM3UPOBAHHOW MEOENbI0 U TEXHUYECKUMHU
CpeIcTBaMU OOYYCHHUS: MeENIoBas JOCKAa, MOOWIBHBIH MPOCKIMOHHBIA 3KpaH, MPOSKTOD,
KOMITBIOTED.

T) JUIsl TEKYIIETO KOHTPOJIS. M MPOMEKYTOYHON aTTecTalluu

VYueOnass aymauropust Ne701, ocHamieHHas CHEIUAIM3HPOBAHHOW MEOENBbI0 U TEXHHYECKUMHU
CpeacTBaMU OOy4YeHHs: MeloBas JOCKa, MOOWIBbHBI NPOEKLIMOHHBIA SKpaH, MPOEKTOpP,
KOMITBIOTED.

1) JUIsl CAMOCTOSATEIbHON padOThI

[Tomemenust Uisi CaMOCTOSITENFHOM pa0bOTHI  OCHAIIEHBl KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO TIOAKITIOYEHUSI K ceTh «VHTepHEeT» M 00ecrneueHreM T0CTyIa B JIEKTPOHHYIO
nH(popMalMoHHYI0 00pa3oBaTenbHyto cpeny Cypl'V:

Nen/m | MecToHaxoxieHIE HazBanue 3ana
1. 442 3aJ1 eCTECTBEHHO-HAYYHON M TEXHUYECKOHN JIUTEepaTyphl

€) sl XpaHeHUs ¥ MPOQUIaKTHIECKOT0 0OCTYKUBAHUS 000pYA0BaHUS
Ayautopus 210 no agpecy r. CypryT, yi. DHEPreTUKOB, 22.
Aynutopuu 528, 529 no agpecy r. Cypryrt, np. Jlenuna, 1. 1.

10. OCOBEHHOCTH OCBOEHUA JUCHOMIIVIMHBI ACIIMPAHTAMHU C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMMU 3/10POBbS

B cootBerctBun ¢ u.4 «llopsiaka opraHuzani U OCYIIECTBIECHHS 00pa3zoBaTeIbHOMN
NEeSITETHHOCTH 10  00pa30BaTeNbHBIM IPOrpaMMaM BBICIIET0 OOpa30BaHUs - IMporpaMmMmam
MOJArOTOBKHM HAay4HO-TIEAArorHUecKuX KaJpoB B aclupaHType (aablOHKType) (YTB. MPHUKAa30M
MunucrepctBa oOpazoBanus u Hayku P® ot 19 Hos0ps 2013 r. Ne 1259), ns oOyyaromuxcst ¢
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  3/I0POBbSl  IpeJiaraeTcs aJanTHpOBaHHas MporpaMma
aCTIMPAHTYPHI, KOTOPAsI OCYIIECTBIISCTCS C YI€TOM OCOOCHHOCTEH NICHXO(PH3MUECKOTO Pa3BUTHS,
UH/IMBUYAIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3J0pOBBS Takux oOyuarommxcs. s
00yJaromMuXCsS-HHBAINAIOB TIPOTpaMMa aJalNTHPYETCs] B COOTBETCTBHU C WHIMBHIYaJTbHON
porpaMMoil peaOMIUTaIli HHBAIKIA.

CnennanpHble yCIOBHSL U TIOJNyYEHHUS BBICHIETO O0Opa3oBaHHMsA II0 IPOTpaMMme
acIMpaHTyphl 00YUAIOIIMMHUCS C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3/I0POBbSI BKIIIOYAIOT:

— WCIIONI30BAaHHUE CIIECHHUATIBHBIX 00pa30BaTENbHBIX IMPOTPAaMM M METOIOB OOYYEHUS U
BOCIIUTaHMsI, BKIIIOYAs HAJIMYME AIbTEPHATUBHOM BepCHH O(PHUIMAIBHOTO caiiTa OpraHU3aliy B
cetu «HTEpHET» 1151 CITa0OBUISIINX;



— HCIIOJIb30BAHKE CHEIUAIBHBIX 00pa30BATENbHBIX MPOTPAMM U METOJOB OOYYCHHS U
BOCIIUTAHMS,

— HCIIOJIb30BAHKME CHEIHATBHBIX YYeOHUKOB, YYEOHBIX TOCOOMA W JTHUIAKTUYECKHX
MaTepuasos,

— HCIIOJIb30BAHHME CHEIHAIBHBIX TEXHUYECKUX CPEJCTB OOYYCHHsI KOJUIGKTHMBHOTO H
WHAUBUAYAIbHOTO MOJIb30BaHUS,

— MpPEJOCTaBICHUE YCIYr ACCHCTEHTa (TIOMOIIHMKA), OKAa3bIBAIOLIETO O0YyYaroIIUMCs
HEOOXOIUMYIO TEXHUYECKYIO TOMOIIb,

— MPOBEJCHUE TPYIIIOBLIX U MHIWBHIYaTbHBIX KOPPEKIIMOHHBIX 3aHITHIA,

- obecrieyeHre MOCTyHa B 3/aHUS OpPraHU3alil U Apyrue YCIOBUs, 0€3 KOTOPBIX
HEBO3MOXKHO MJIM 3aTPYAHEHO OCBOEHHE MTPOrpaMMbI aCTUPAHTYPHI.

B nensix 70CTYNMHOCTH MOTY4YeHHsI BBICIIETO 00pa30BaHUs IO MporpaMmamM acliupaHTypbl
WHBAJIHMIaMH U JIMIIAMU C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI 00ECTICUnBACTCS:

1) nnst MTHBANMKUIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3[IOPOBBSI IO 3PEHUIO:

HaJM4uue aJIbTEPHATUBHON Bepcuu o(uLMaibHOrO caiita opranusanuu B cetd "Murtepuer"
JUTSE CTTa00BUISIINX;

pa3MelicHHe B JIOCTYNHBIX Ui OOYYalONmUXCsl, SBISTIOMIUXCS — CICTBIMA  WIJIH
CITa0OBUASIIMMHU, MECTaX U B aJaNTUPOBAHHON Qopme (C y4eToM MX OCOOBIX MOTpeOHOCTEM)
CIpaBOYHONW HH(OpPMAIMM O pACHUCAHWM Y4YEOHBIX 3aHATUH (MHPOpMAIUs JOJKHA OBITh
BBIMIOJTHEHA KPYMHBIM pelibe(pHO-KOHTpacTHRIM mmpudToM (Ha OenoM wuiaH xeatoM (oHe) U
npoayoiuposana mpudrom bpaitns);

MIPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIET0 00yUaroleMycs He00X0IMMYIO TTOMOIIIb;

obecrieueHre BBITYCKa AIbTEPHATHBHBIX (DOPMATOB MEUATHBIX MATEPHAIIOB (KPYITHBIN
mpudT wim ayauodaiiie);

o0ecrniedyeHune 1ocTyna 00ydaroerocs, siBISIOIIErocs CIENbIM U HCIOJIb3YIOLIEro CO0aKy-
MOBOJIBIPS, K 3[TAHUIO OPTaHU3AIINH;

2) JUTsl THBAJTUIOB U JIUI] C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 3I0POBBSI 11O CITYXY:

nyOnupoBaHHe 3BYKOBOM CIPaBOYHOW HH(OpPMAIMHM O PACIUCAHUHM y4EOHBIX 3aHATUN
BHU3YyaIbHOU (yCTaHOBKAa MOHUTOPOB C BO3MOXKHOCTBIO TPAHCISIIUU CYOTUTPOB (MOHHUTOPHI, MX
pasMepsbl U KOJIMYECTBO HEOOXOIMMO OTNPENENSTh C yUeTOM Pa3MepOB MOMEIICHNU));

o0ecriedeHrne HaIeKaIUMH 3ByKOBBIMU CPEACTBAMHU BOCIIPOU3BEACHUS HHPOPMAIINH;

3) s MHBAIUIOB M JIMIl C OTPAaHUYCHHBIMHU BO3MOXKHOCTSIMH 30POBbS, HWMEIOIIUX
HApyIIEHUsT  OTMOPHO-IBUTATENBHOTO  ammapara,  MaTepUaIbHO-TEXHUYECKHE  yCIJIOBHUS
o0ecrneynBaoT BO3MOXKHOCTb O€CHpensaTCTBEHHOTO JI0CTyna oOydyarommxcsi B ydyeOHbIE
MTOMEIIEHUS, CTOJIOBBIE, TYaJIeTHBIC U APYTHe MOMEIIECHUS OpraHU3aIliy, a TAKXKe MPeObIBAHUS B
YKa3aHHBIX TOMEUIEHUSIX (HaTu4he MaHAyCcOB, MOPYYHEH, PAaCHIMPEHHBIX ABEPHBIX MPOEMOB,
TU(TOB, JIOKATLHOE TMOHMXEHHUE CTOEK-0aphepoB; HAJIMUYWE CIICIUAIBHBIX KPecel W IPYrux
npUcnocoOIeHu).

[Tpu mosydeHnn BBICIIETO 00pa30BaHMUs 1O POTPaMMaM aCIHPAHTYPhI 00YJarOIIUMCS C
OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBbSI MPEIOCTABISAIOTCS OECIUIATHO —CIIeHUaIbHbIC
y4eOHHMKHY U yueOHBIE TOCOOMs, MHAs yueOHas JIUTepaTypa, a TAKKe YCIYTH CypAOTePEBOTINKOB
U TU(]IOCYpIOTIEPEBOTUUKOB.
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TunoBble KOHTPOJIbHbIEC 32aHUS WJIM HHbIe MATEPHAJIbI, HEOOXOAUMBbIE /sl OLEHKH
3HAHWI, YyMEeHHUH, HABHLIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoBaHUA KOMIIETEHLIMI B MPoLiecce 0OCBOEHHUs 00Pa30BaTeIbHOMH MPOrpaMMbl

HpOBeneHne TEKYLIETr0 KOHTPOJIA YCII€BACMOCTH IO MOAYJJH0 JUCHUIIJIUH

JMucoumiannaa 1. MatemaTnyeckoe MoIeJIMPOBAHNUE, YMCIEHHbIE METOAbI H KOMILIEKCHI
nporpamMm

Tema 1.1. OcHOBHbIE IOHATHS MATEMATHYECKOT0 MO/1eJTUPOBAHMS.

Ilepeuenv 6onpocos 011 ycmuozo onpoca:
OCHOBHBIE 3Tarbl MOCTPOSHUS MOJIEITH.
Cxema mporiecca MaTeMaTHIECKOTO MOICTTHPOBAHUS O0BEKTA.
OCHOBHBIE 0OCOOCHHOCTH BBIUYHCIUTEIIHFHOTO KCIIEPUMEHTA.
. Hepapxuueckue uenoyku Mopener rasa: KuneTmueckue ypaBHEHHUS THIA YpPaBHEHHS
bonpmMana.
5. YpaBHeHus Dilnepa A CKUMaeMOro rasa.
6. Ypasuenue Jlammaca 1 mOTEHIMAIA.
7. Mopenu, OCHOBaHHbBIC HA MPUMEHEHUH 3aKOHOB KJIACCUYECKON MEXaHHUKH K KaXKJI0M YacTHUIIe
cpenbl. YpaBHEHUs Diiiepa il HeCKUMAESMOH KUIKOCTH.
8. Mouens HaBbe-CToKca miIst CKMMAeMOro rasa.
9. Cucrema rUAPOAMHAMUYECKUX YPaBHEHHH I CXKHUMAEMOI'O BS3KOTO TEIUIONPOBOJIHOTO
rasa.
10. Mogenr HaBre-CToKca 715 BA3KOM HECKMMAEMOI KHIKOCTH.

rwnpe

Hnousuoyanvroe npakmuyeckoe 3a0anue:
1. Tloka3zaTh, 4TO MOTEHIMAJ CKOPOCTEW CTAI[IOHAPHOTO TOTOKA HECKUMAEMOW >KHUIKOCTH
ynoBieTBopsieT ypaBHeHHto Jlamaca. Hammcath kpaeBoe ycioBHe Ha NMOBEPXHOCTH TBEPIOTO
TeJa, MOKOSIIErocs WIN ABWKYIIET0oCs € 331aHHOM CKOPOCTBIO. PelmuTh mosryueHHy o 3a1a4qy BO
BTOPOM CJIy4ae METOJIOM Pa3/IeleHUsl IEPEMEHHBIX B KpyTe.

2. IloctaBUTh KpaeBylo 3aJadyy O HAarpeBaHMM TOHKOTO CTEP)KHS, MO KOTOPOMY CKOJB3HUT C
MIOCTOSIHHOM CKOPOCTBIO IIJIOTHO IIPWJIErarolas dJIEKTPOIeYb ITOCTOSIHHOW MOILHOCTH, €CIU
BHEIHSSI IOBEPXHOCTH I1€YH, HE MPUJIETAIONIAS K CTEPIKHIO, TEINIOM30JIMPOBAHA, a TEINIOEMKOCTh
Heyu MpeHeOpexuMo Maia. PemmTs NmoiaydeHHYyro 3aJady MEeToAoM (PyHKIUMM MCTOYHHKA MPU
HYJIEBOM Ha4aJIbHOM YCJIOBUHU.

3. [Tokakute, 4TO JUI Pa3HOCTHOMH 3aJa4yl ¢ paBHOMEPHOI1 ceTKo# h

_(ayx)xZL h<x<Il-—h,

y(0) =0, y() =0
npu a(x) = k > 0 umeer mMecto onenka 0 < y(x) < k112,

4. TlpeoOpa3yiiTe ypaBHEHUE TEIJIONMPOBOAHOCTH [IJISl JBMIKYIIEHCS OJHOPOTHOM Cpenmbl K
CaMOCOTIPSKEHHOMY YPaBHEHMIO, KOT/1a JIBUYKEHUE TOTEHI[UATbHOE.

5. HeorpanuueHHas cTpyHa coBEepUIaeT IUIOCKUE MonepedHble Konebanus. JInHeiHas I0THOCTh
CTPYHBI p = 1, CKOPOCTH pacnpocTpaHeHus kojeOanuii a = 1. B HayanpHBIE MOMEHT BpEMEHHU
t = 0 crpyna umeer dopmy ¢(x) = x?. HauanbHoe pacrpenenenue ckopocts P(x) = 4x. K
CTpyHE, HauMHasi C HA4YaJbHOTO MOMEHTa BPEMEHH IMPHUJIOKEHA HETPEPhIBHO paclpe/ieieHHas
HorepeyHas Cuiia ¢ JMHEHHOW IUIOTHOCThIO paBHOM f (X, t) = 6. CocTaBUTh MaTeMaTUYECKYIO
MOJIEIIb TMpolecca KojaeOaHusl CTPYHBI, U HAalUTH 3aBUCUMOCTH OTKJIOHEHUS U(X, t) TOUYEK CTPYHBI
OT TIOJIOXKEHUS PABHOBECHS B PA3TUYHbIE MOMEHTHI BPEMEHH.



3aoanus ons camocmosamenvbHol pabomuwl:

1. Onpenenure, kKak ceds mokHA BecTd npu Ooibimx t Benmuuuna r(t) = a(t) — f(t) > OB

Mozenu ManbTryca:
dN(t)

= (a(t) = B®)IN(D),
9TOOBI YHUCTICHHOCTD TOMYJISIIAN N(t) ObLIa OTPAaHUYCHHON?

2. OnpenenuTh TOUYKH YCTOWYMBOTO U HEYCTOMYMBOIO PaBHOBECHUS B MOJIENHU KOHKYPUPYIOIIUX
BUJIOB B 3aBUCHMOCTH OT IapaMeTPOB MOJIETIH:

dN,
F = Ny(ry — by1N; — by, N,)
dN,
T Ny (r, — b1 Ny — by N,)

BriBoa: ycTHBIN ompoc, 3aliiuTa UHAWBUIYaIbHOTO 3aJaHUsI, BBHIIIOJIHEHUE 3aJaHUi AJis
CaMOCTOSITENIbHOW Pa0OTHI MO3BOJISIOT OLEHUTH C(POPMUPOBAHHOCTH CIIEIYIOIINX KOMIIETECHIIHIA:

OIIK-1 (3HaHus, ymMeHus)

[1K-2 (3HaHus1, yMEHMSI)

[1K-4 (3Hanus, ymMeHus).

Tema 1.2. BapyaunonHble NPUHIMIIBI M HEPAPXUS MOJeJIe.
Ilepeuens 6onpocos 011 ycmnoz20 onpoca:
[TousiTusi: 00BEKT, MO/IETb, MATEMAaTHYECKasi MOJIEIb.
Knaccudukanust puznueckux mporeccoB OTHOCUTEIHHO BPEMEHH.
Hepapxuueckne HENOUYKHA MOJETIEH rasa.
VpaBuenne Xornda.
YpaBHEHHS aKyCTUKH.
YpaBHEHHE THIIA HETMHEHHOMN TETUIONPOBOIHOCTH.
YpaBHEHME NTepeHoca.
YpaBHeHUs 17151 CKUMAEMOro TEIJIONPOBOHOTO rasa.
OnHOMepHBIE ypaBHEHUS T'a30BOM TUHAMHUKH.
10 VYpaBuenue Jlamnaca it TeMIiepaTypsi.
11. VpaBHenue Ditnepa i CKUMAeMOro rasa.
12. VYpaBHeHHE U3PHTPONUIECKOTO TEUCHHS UACATHHOTO ra3a.

CoNoOAWNE

Hnousuoyanvnoe npakmuueckoe 3adanue:
1. Haiitu craiimoHapHOe pacupeenenue TeMepaTypsl w(r, ¢p) BHyTpH OECKOHEUHOTO IMIMHAPa
panuyca R, eciii Ha ero MOBEPXHOCTH MOJIEPKUBAETCS TEMIIepaTypa

u(r, ¢)|,=g = Asing.

2. HeorpanuueHHast cTpyHa COBEpIIaeT IUIOCKUE MoNepeuHble Konebanus. JInHelHas I0THOCTh
CTPYHBI p = 1, CKOPOCTb pacnpocTpaHeHus kojeOaHuii a = 2. B HayanbHBIE MOMEHT BpEMEHHU
t = 0 ctpyna umeer Qopmy ¢(x) = x?. HauanbHoe pacnpenenenue ckopoct P(x) = x. K
CTpyHE, HauMHas C HA4aJbHOIO MOMEHTa BPEMEHH MPUJIOKEHA HENPEephIBHO paclipeieeHHas
norepeyHas cujia ¢ JUHEHHOW MIOTHOCThIO paBHOM f (X, t) = xt. CocTaBUTh MaTeMaTUYECKYIO
MOJIEIIb Tpolecca KojaeOaHHsl CTPYHBI, U HAalTH 3aBUCUMOCTb OTKJIOHEHHS U(X, t) TOUEK CTPYHBI
OT TIOJIOXKEHUS PABHOBECHS B PA3TUYHbIE MOMEHTHI BPEMEHH.

3. B HeorpaHMYE€HHOM TOHKOM CTEpXHE C TEIJIOM30JIMPOBAaHHONH OOKOBOM MOBEPXHOCTHIO
pacrpe/iesieHbl TeIUIOBbIE MCTOYHHKK C JHHEHHO# oTHocThio F(x,t) (f(x,t) = F/pc =t +
e'). Koo puuuenT TeMnepaTyponpoBOAHOCTH CTEPKHA a’ = 4. B HauaIbHbIA MOMEHT BpEMEHH



Temreparypa CTepxkHs U|;—o = 2. CocTaBUTh MaTEeMaTHUYECKyI0 MOJENb Ipoliecca MepeHoca
TEIIa B CTEP)KHE U HAWTH 3aBUCHMOCTD Temreparypsl U (X, t).

4. Haiitu pacnpesesenue MoTEHIHAIa 3JIEKTPOCTATHYECKOTO 1oJist (T, ) BHYTPH €IHHAYHOTO
Kpyra OpH YCJIOBUHM, 9TO U|,—; = COS%¢.

5. Haiitu pacnipesieieHne MOTEHIUAA 3JIEKTPOCTATHYECKOro 10is (T, ) BHYTPH €IMHAIHOIO
Kpyra OpH yCJIOBHH, 9TO U|,—; = sin3¢.

3aoanus ons camocmosamenbHoU pabomi:

1. Iloka3aTp, 4TO HCMONB30BaHHE MPUHIMNA ['aMUIbTOHA AJI BBIBOJA yPAaBHEHUS IBUKCHUS
MaTepUaIbHOM TOYKH B MOTEHIIMAIBLHOM I10JI€ CHUJIBI MPUBOIAUT K TOMY XK€ pe3yibTaTy, 4TO U
UCIIOJIb30BaHue 3akoHOB HproTOHA.

2. Pemnth 3a1a9y 0 OpaxucToxXpoHe (KpUBOW HAMCKOPEHIIIEro CIycKa): HAlTH IIIOCKYI0 KPUBYIO,
CKOJIb35l BJIOJIb KOTOPOM MO JEHCTBUEM CHIIbI TSKECTH, TSHKENas TOYKa JOCTUTAeT 3aJaHHOTO
MOJIOKEHUS 32 HAaMMeHbIee Bpems. [loka3zarh, 4To penieHueM 3a1a4u sSBISETCS IUKIONIA.

BbiBoa: ycTHBINM ompoc, 3aliuTa UHAWBUIYaJIbHOTO 3aJaHMsI, BBIIIOJIHEHUE 3aJaHuil AJis
CaMOCTOSITENIbHON PabOThI O3BOJISIOT OLEHUTh CPOPMUPOBAHHOCTD CIIEAYIOIINX KOMIETSHIUI:

OIIK-1 (3HaHus1, HABBIKHU (OIIBIT ACATSIHLHOCTH))

[1K-2 (3HaHus, HABBIKY (OTIIBIT IS TEIBHOCTH))

[1K-4 (3HaHMs1, HaB