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1 Hesn u 3axa4y N3y4YeHUs TUCHHUILIMHBI (MOLYJI51)

1.1 Ilean ocBOEeHUST TUCHUILIHHBI

OcnoBHast nenp gucuuiuimHbl «b1.B.07 TexHomornmu mnapaielbHbIX BBIYMCIECHUN B
HAay4HBIX HCCIEIOBAaHMAX» - JaTh CTyJIEHTaM O0a30Bble 3HAHUS IO OCHOBHBIM IOJIOKEHUSIM
napauIeNIbHBIX TEXHOJIOTUI BEIYMCIICHUS UX MPHIIOKEHUSIM B 00paboTKe MHDOPMALIUH, HAYIHUTh UX
pelaTh KOMIUIEKCHBIE 33/1a4i B 00J1aCTH MPOEKTUPOBAHUS CHCTEM, OCHOBAaHHBIX Ha MapaliebHbIX
TEXHOJIOTHSIX C AJIEMEHTAMH UCKYCCTBEHHOIO MHTEJUIEKTA. .

1.2 3agaun AUCHUILIHHBI

B pesynbrare OCBOEHHS IUCHUILIMHBI JOJDKHBI OBITH PEHICHBI CIIEAYIOUIHNE OCHOBHBIC
3agaun. CTyIEHT JOJIKEH:

e3HaTh 0a30BbIe CBEACHUS IO OCHOBHBIM IOJIOKEHHUSIM TapaUICIbHBIX TEXHOJIOTUN
BBIYHCIICHHS, MPUOOPECTH HABBIKM PELICHUS] KOMIUIEKCHBIX 3a/lad B O0JACTH MPOEKTUPOBAHUS
NapaJuIeIbHBIX BHIYMCIUTEIBHBIX POLIECCOB.

® YMETh MPUMEHAThH 3HAHUS M0 MapaUIeJIbHBIM BIYUCIUTEIbHBIM TEXHOIOTUSAM B 00JIaCTH
MIPOEKTUPOBAHUS NAPAIUIEIbHBIX BBIUMCIUTEIBHBIX IPOLIECCOB.

® BIIQZICTh BOCIIPHUATHEM, aHATU30M U 00o0O0IIeHneM uHpopManmu B NpodeccHoHaAILHON
obyacti ¥ BBIOOPOM TyTell permieHnsi MpodeCCHOHATBHBIX 33/1a4 HA OCHOBE 3HAHMH M YMEHUM
JUCHUILTMHBI « T€XHOJIOrMH NMapauIeIbHbIX BBIYUCICHUM B HAYYHBIX UCCIIEI0BAHUIX Y.

1.3 MecTo AucuumjinHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucuunimuuaa «b1.B.07 TexHonoruu mnapaieNpHbIX BBIYMCICHUH B HAy4YHbIX
uccienoBanusax» otHocutrcs K brmoky 1 "ducuummuuel (Momxynu)" yuyeOHOro riana. B
COOTBETCTBUH C PA0OYNM Y4EOHBIM IJIAHOM JUCIHUILIMHA N3ydaeTcs Ha 2 Kypce 10 OYHON U Ha —
Kypce 1o 3a04Hoii (hopme oOydeHus. Bua mpomexxyTouHOIM aTTecTaluu: dK3aMeH (3a4eT).

JlucuMmiuHa OCHOBBIBAETCSI HA 3HAHMSIX M3 00JIaCTH MapajUIeNIbHbIX IPOLECCOB U
MIpOrpaMMHUPOBAHUS.

Hucuummuua «b1.B.07 TexHonoruu mnapaiienpHbIX BBIYMCICHUH B HAy4YHBIX
UCCIIEIOBAHUAX» MPEACTABIACT COO0M MPEeNTUCIUIUINHY Ui TaKUX IUCHUIUIMH KaKk Hay4dHO-
UccleoBaTenbcKas paboTa, IPaKTHUKHU, OJTOTOBKA U HAallMCAaHUE MaruCTEpPCKON AuccepTaluy U
CBsI3aHA C OpraHMU3AIMEH MPOIIECCOB MapaieTbHOH 00paboTKy.

[Mpegmuctmmumuaamu 11 auctuiuimasl - «b1.B.04  OOBEeKTHO-OpUEHTHPOBAHHOE
MpOrpaMMHUPOBAHUE» SIBISIOTCS 3HAHWE TEXHOJIOTMI MPOrpaMMHUPOBAHMS U COBPEMEHHBIX
KOHIICTIIIHIA MPOTPaMMUPOBAHUS

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3ydyenne paHHOW y4yeOHOW AMCUMIIIMHBI HampaBleHO Ha (GOpMUPOBaHUE Y
00yJaronuXxcs CICIYIOIUX KOMITETEHIIUN

KOII 1 HAMMCHOBAHUC HH)II/IKaTOpa* JOCTHXKCHUA

Pe3ynbTaThl 00y4ueHUs 10 AUCIUTIIIMHE
KOMIIETEHIIUN

INIK-1 Cnocoben neMOHCTpHpOBaTh (yHAAMEHTAJIbHBIE 3HAHHMS MAaTEeMaTHYECKHX W ECTECTBEHHBIX Hayk,
IPOrpaMMHPOBaHUs 1 HHPOPMAIIMOHHBIX TEXHOJIOTHIA

IMK-1.1. [leMoHCTpUpyeT HABBIKKM PEICHMS 3a7ad | 3HAeT ILeJIM KJIACCHYECKOW MaTeMaTHKH, TEOPETHYECKOU
KJIACCHMYECKOM  MaTeMaTHKH, TEOPETHYECKOH | MEeXaHUKHU U QU3MKH

MEeXaHUKH, MaTeMaTHIeCKOH (pr3nku Bnageer mnpakTHMUeCKMMM HAaBBIKAMU HWHTEIUIEKTYaldbHOM
MOJACP)KKH PEIIeHUS 3aJad KIacCHYeCKOH MaTeMaTHKH,
TEOPETHIECKON MEXaHWKH, MaTeMAaTHIEeCKOH (hHU3NKH
YMmeeT MpUMeHSATh Ha MPAKTHKE HABBIKKA WHTEIUIEKTYaIbHOM
MOJACP)KKH PEIIeHUs 3aJad KIacCHYeCKOH MaTeMaTHKH,
TEOPETUIECKON MEXaHUKH, MaTeMaTHIeCKOH (pr3nkn
IK-1.2. JemoncTpupyet HaBBIKM | 3HaeT B  paMKax  IIOCTaBICHHOW  3aJa4d  pojb
IIPOrpaMMHPOBAHHS MOJATOTOBICHHBIX | IPOrPaMMHPOBAHUSA MOJArOTOBJIEHHBIX aJITOPUTMOB
ITOPUTMOB pEIICHHs BBIYMCIUTEIBHBIX 3aJa4, | PEIICHHs BEIYMCIMTEIBHBIX 3a/1a4, pa3paOboTKU CTPYKTYPHI U




Kon n HanMeHoBaHME HHIUKATOPA™ JOCTHKEHIS
KOMIICTEHIIUHU

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE

pa3paboTKu CTPYKTYpHl M INPOrPaMMHUPOBAHMS
PENSIMOHHBIX 0a3 JaHHBIX, @ TAKXKE IKCIEPTHBIX
cUCcTeM

OporpaMMHUpOBaHuA PEIIALIMOHHBIX 6a3 JaHHBIX, a TaKXC
OKCIICPTHBIX CUCTEM

Ymeer B pamKkax MOCTaBJIEHHON 3a71a4u
MHTEIJIEKTYaIH3UPOBATh MIPOTrPaMMHPOBAHHUE
TIOJTOTOBJICHHBIX AJTOPUTMOB PEIICHUS BBIYHCIUTENBHBIX
3aja4d, pa3pabOTKW CTPYKTYpPbl ¥ TNPOrPpaMMHUPOBAHHMS
PEISIIMOHHBIX 0a3 TaHHBIX, @ TAK)KE SKCHEPTHBIX CHCTEM

Bnageer B paMkax NOCTAaBJIEHHOM 3alaud MPaKTUYECKUMH
HaBBIKAMHM  HMHTCIUIEKTYaJN3allid  IPOrPaMMHPOBAHUA
TIOJTOTOBJICHHBIX AJTOPUTMOB PEIICHUS BBIYHCIUTENBHBIX
3aja4, pa3pabOTKU CTPYKTYpbl ¥ INPOrpaMMHUPOBAHHMS
PEISIIMOHHBIX 033 JaHHBIX, 8 TAKXKE IKCIIEPTHBIX CUCTEM

IIK-1.3. Baazgeer ceTeBEIMU TEXHOJIOTHSIMU, B TOM
YHClie, OCHOBAaMH T€OPUU HEHPOHHBIX CeTel

3HaeT ceTeBbIe TEXHOJOTHH, B TOM YHKCJIE, OCHOBAaHHEIC Ha
TEOPUH HEMPOHHBIX CETEU

Bnageer meromamu M IpueMaMH aHaidM3a MOCTABIEHHBIX
3aj1a4 ¥ BbI0Opa 3 (eKTUBHBIX MaTEMaTHIECKIX METO/IOB Ha
OCHOBE CETEBBIX TEXHOJIOTHH, B TOM YHCIIC, OCHOBAaHHBIMHU
TEOpUU HEMPOHHBIX CETEH

YMeeT NpUMEHATh METOABl M TNPHEMBl  aHalu3a
MOCTAaBICHHBIX  3ama4y W BBIOOpa 3 (PEKTHBHBIX
MaTeMaTHYECKUX METOJIOB HA OCHOBE CETEBBIX TEXHOJIOTHIA,
B TOM YHCJIe, OCHOBAHHBIMH TCOPHH HEHPOHHBIX ceTei

[K-1.4. Colbmpaer ® aHaNIM3UPYET HAYIHO-
TEeXHHYCCKYI0 HHOOPMALMIO C y4EeTOM 0a30BBIX
NpPEeNCTaBICHUM, IONYYCHHBIX B  obyacTH
(byHIaMEHTaNbHOW  MaTeMaTHKH, MEXaHUKH,
€CTECTBEHHBIX HAayK, [POrPaMMHUPOBaHHS U
nH(pOPMALMOHHBIX TEXHOJIOTUI

3HaeT pPoNb HABBIKOB JOTMYHOTO H JETAM3UPOBAHHOIO
HCCIIEIOBAaHNS HAYYHO-TEXHUYECKOW HH(POPMAIINH C YIETOM
0a30BBIX TNPECTABICHWH, IOTYY4EHHBIX B  oOmacTu
(dyHIaMEHTaIbHOW MaTeMaTHKH, MEXaHHKH, €CTECTBEHHBIX
HayK, IPOrpaMMHUPOBaHKs U HHOPMAIIMOHHBIX TEXHOJIOTHI

Brnageer HaBbIKaMM JIOTUYHOTO M JAETaIU3UPOBAHHOIO
UCCIIEZIOBaHNUS HAYYHO-TEXHUYECKON HH(OpMAILINK C y4eTOM
0a30BbIX INpPEICTABICHUH, TMOJYYEHHBIX B  00JIacTH
(byHIaMEeHTaIbHOW MaTeMaTHKH, MEXaHHKH, €CTECTBEHHBIX
HayK, IpOrpaMMHPOBaHUs M HH()OPMAaIMOHHBIX TEXHOJIOTHH

YMeeT  I€eMOHCTPHUPOBAaTH  HABBIKM  JIOTHYHOTO  H
JETATM3UPOBAHHOTO HCCIICIOBAHUS HAyYHO-TEXHHUYECKOM
nHpopmManm ¢ y4etoM 0a30BBIX  IIPEACTAaBIICHUM,
MOJTYYEHHBIX B 00JIacTH (PyHIaMEHTAJIbHOW MaTeMaTHKH,
MEXaHHWKH, €CTECTBEHHbIX HayK, NPOTPaMMHPOBaHUS W
nH(pOPMaNMOHHBIX TEXHOJIOTHH

[K-1.5. [lmaHUpyeT W OCYIIECTBISIET HAYYHO-
HCCIIE0BATEIbCKYTO JIeSTETHHOCTD B
MaTeMaTuKe, MeXxaHuke U HH)OPMAaTHKE

B mnpodeccuoHanbsHONW HEATENBHOCTH 3HAET METOAUKY
pa3paboTKM W peanu3alMy aJrOpUTMOB Ha 0as3e S3BIKOB
BBICOKOTO YPOBHS M IAKETOB MPHKJIAIHBIX INPOTpaMM B
MareMaTHKe, MEXaHUKe U HH(pOpMaTHKe

B mpodeccHoHaTbHON AEATEIILHOCTH BJIAJCET METOAMKON
pa3paboTKM M peanu3alMy aJrOpUTMOB Ha 0as3e S3BIKOB
BBICOKOI'O YpPOBHA W IIAKETOB MNPHUKIAAHBIX IIpOrpamMm B
MaTeMaTHKe, MEXaHUKe ¥ HHPOpMATHKE

B mnpodeccruonanpHOW JESATETHHOCTH YMEET TPHMEHATh
METO/MKY pa3pabOTKH M peasM3alliy ajJropuTMOB Ha 0Oase
SI3BIKOB  BBICOKOTO YpPOBHA U MAaKeTOB IPHKJIAJHBIX
IIPOrpaMM B MaTeMaTHKe, MEXaHHKe U HHPOPMaTHKe

I1K-2 Cnocoben MPOBOAWTH HAYYHBIC UCCICAOBAHUSA, HA OCHOBE CYIICCTBYIOIINX METOA0B B KOHerTHOﬁ obnactu

PO eCCHOHATBHOMN e TeTbHOCTH

[1K-2.1. JlemoHCTpUpPYET NPAKTHUECKHE HABBIKU B
MIPOBEJICHUH HAyYHO-HCCIIEI0BATENBCKOM PabOTHI
B IIpodeccroHaIbHOI 00IacTn

3HaeT e Hay4HO-HMCCIIeI0BaTeNIbCKOH paboThl B 001acTu
rapajulebHONH 00paboTKH

Brnaneer mpakTH4ecKMMM HaBBIKAMM MPOBEJICHUHM HAYYHO-
HCCIIeIOBAaTENCKOW  paboTel B obmacth  00paboTKH
WH(POPMAIMOHHOTO MTONCKA

VYmMmeer NPUMEHATHL Ha TMPAKTUKE HABBIKU [POBECACHUA
Hay4HO-HMCCIIeI0BATEIbCKOM paboTHI B obmacTu
TapaJyieIbHOM 00paboTKM a




Kon n HanMeHoBaHME HHIUKATOPA™ JOCTHKEHIS
KOMIICTEHIIUHU

PesynpraTel 00ydeHus 10 TUCTIUIUTHHE

I1K-2.2. CocraBiseT IUlaH pEILCHUS, CTABUT B
XOJIe PpeLIeHUs MPOMEXKYTOUHbIe IEeIu I
JOCTHKEHHSA OCHOBHOW, KPUTHKYET
MIPEATOKEHHBIH ITyTh pemieHusl 3ajaud U
MIPOTHO3UPYET BO3MOXKHBIN PE3yNIbTaT

3HaeT B paMKax IIOCTAaBJICHHOM 3a7a4u poJib IJlaHa PCHICHUA

3aJa4d, [OCTAaHOBKY IIPOMEXYTOYHBIX LeJeH, MecTo
QIPTEPHATHBHBIX ~ BAPHAHTOB W IPOTHO3MPOBAHHE
BO3MOXKHBIX ~ PE3YyNbTaTOB B O0JAcTH MapauIeIbHOM

00paboTKH a

YMeeT B paMkax IOCTaBJIECHHOW 3aJauyd COCTaBJIATH ILIaH

pemieHWs  3agadd, CTAaBUTh IPOMEXKYTOUHBIC  IIEJIH,
aHATM3UPOBATH AIIbTepHATHBHEIC BapHaHTHI u
MPOTHO3UPOBATE BO3MOXKHBIE pe3ylbTaTHl B  00JacTd

napajuiebHOH 00paboTKH

Bnangeer B paMKax MOCTaBJICHHOHN 3aJauyu MPaKTUICCKUMU

HaBBIKAMHM ~ COCTAaBJICHMS IUTAHOB  pEIICHHS  3aJauH,
MIOCTaHOBKH MPOMEXKYTOYHBIX Lele, aHaM3a
QIPTEPHATHBHBIX ~ BAapHaHTOB W IPOTHO3MPOBAHMS
BO3MOXKHBIX ~ pE3YyJIbTaToB B O0JacTH MapajuieNIbHOM
00paboTKn

[IK-2.3 AnammupyeT IOCTaBJICHHBIC 3aTadd U

BEIOMpaeT  3(pQPEKTHBHBIE  MaTeMaTHYECKHE
METOIbl INPH  pa3paboOTKe  AIrOPHUTMOB |
BBIYMCIUTENBHBIX ~ HPOTPaMM U PEILCHUS

COBPCMCHHBIX 3a1a4 €CTCCTBO3HAHU

3HaeT METOABl W NMPHEMbl aHaNIu3a IOCTABICHHBIX 3a1ad U
BbIOOpa I (EKTHBHBIX MATEMAaTHYSCKHUX METOJOB IpH
pa3paboTKe aJrOpUTMOB M BBIYUCIHTEIBHBIX IIPOTPaMM TS
peLIeHHs] COBPEMEHHBIX 3alad eCTECTBO3HAaHHSA B 0OJacTH
mapajuielbHOW 00padOTKH

Brameer Merogamu W TpUEMaMH aHAIHM3a MOCTABICHHBIX
3amad U BbIOOpa 3((PEKTUBHBIX MATEMaTHYECKHX METOIOB
npH pa3paboTKe aITOPUTMOB U BBIYUCIUTENBHBIX IPOrpaMM
Uil peIICHUsT COBPCMCHHBIX 3aJa4 CCTCCTBO3HAHHA B
o0JiacTu napasieabHol 00paboTKu

YMeeT IpUMEHSATh  METONbl M TNpPUEMbl  aHaju3a
NOCTaBJIGHHBIX  3aJad W BbIOOpa 3¢ (EeKTUBHBIX
MaTeMaTHYECKHX METOJIOB IIPH pa3pabOTKe alropuTMOB U
BBIYHMCIIUTEIBHBIX MPOTPaMM JUIS PEIICHHS COBPEMEHHBIX
3aJ1a4 €CTeCTBO3HAHU B 00JIACTH MapauiebHOH 00paboTKH

[IK-2.4. JleMOHCTpHpYeT HAaBBIKH JIOTHYHOTO W
MIOCJIEIOBATENIFHOTO ~ M3JIOKEHUSI  MaTepuana
HAYYHOTO HCCIIE/IOBAHHS B yCTHOM M IUCHbMEHHOMH

dopme

3HaeT poJb HABBIKOB JIOTHYHOTO M IIOCIIEOBATEIHHOTO
M3JI0KEHMSI MaTepralia HayqHOTO MCCIIE0BaHMUS B YCTHOH H
IMcbMEeHHOH (opMme B 00s1acT HHPOPMAIIMOHHOTO ITOHCKA

Briageer HaBbIKAMH JIOTUMHOTO M HOCJEAOBATEIBHOTO
W3JIOXKEHHS MaTepualia HayqdHOro MCCIeJOBaHUs B YCTHOM 1
mucbMeHHOW (opMe B 00macTé 00pabOTKE HEYUCIOBOM
uH(GOpMaIUH B 00J1aCTH MapauIeIbHON 00padOTKH

YmMmeer JACMOHCTPUPOBATH HaBbIKH JIOTUYHOT'O n
HOCJIEIOBATEIbHOTO  M3JIOKEHUS] Marepuana HaydHOTO
UCCIIeIOBaHNS B YCTHOM M NMUCBMEHHOW (opme B o0iacTu
o0paboTke  HeuucioBod  uHpopmaumum B obyactu
napaiebHoi 00paboTKH

IIK-2.5. Tlpumenser B mpodecCHoHATBLHON
NCSTEIBPHOCTH  METOAMKY  pa3paboTKH |
peamm3alk  aNrOPUTMOB Ha 0aze  S3BIKOB

BBICOKOI'O YPOBHSI M TAKETOB MNPUKIAAHBIX
IporpaMm MOJACINPOBAHUA

B mpodeccroHanbHON ESATENBHOCTH 3HAET METOIUKY
pPa3paboTKU M peanu3aliy ajlrOpUTMOB Ha 0ase S3BIKOB
BBICOKOTO YPOBHS M IIaKETOB NPHUKJIAJHBIX MHPOrpamMM
MO/JICJIMPOBAHMS B 00JIaCTH IapaliesIbHOM 00paboTKu

B mpodeccroHanbHON AEATEIFHOCTH BIIAJCET METOAHKON
pa3paboTKM W peanu3alyd aJrOPUTMOB Ha 0as3e SI3BIKOB
BBICOKOTO YpPOBHS M IAKETOB MPHKIAJHBIX IIPOTPaMM
MOJICIUPOBAaHUsI B 00MacTH 00pabOTKe HEYUCIIOBOH
nH(popMauy B 00JaCTH MapaJIeIbHON 00pabOTKH

B mnpodeccruonanpHOW EATETBPHOCTH YMEET TPHMEHATh
METOJMKY pa3padOTKH M peasu3alid aJrOpuTMOB Ha Oa3ze
A3BIKOB  BBICOKOI'O YPOBHA M IMAKCTOB MPUKIIATHBIX
NpoOrpaMM  MOJICIIMPOBaHMS B OOJIaCTH  MapajuiesbHO
00paboTkn

Pesynprathl 00ydeHHsI MO MUCHMIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHHUS BCEX
BUJIOB KOHTaKTHOW M CAMOCTOSITENILHOM PabOThl 00YJaIOIINXCSl B COOTBETCTBHUH C YTBEPKACHHBIM
y4eOHBIM TIITAHOM.



Nuaukaropel  TOCTHKEHUS

KOMIIETEHIINN

CUUTAIOTCA

JOCTHKEHUH COOTBETCTBYIOIINX UM PE3YyIbTaTOB OOyUEHUSI.

2. CTpyKTypa U copep:KaHHue TUCHUTIIUHBI
2.1 Pacnipenesienue TPyA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT
OO6m1ast TpyI0EMKOCTD TUCIMILIMHBI COCTABIsACT 2  3a4eTHHIX equHHMIl (72 4acoB), UX
pacripesiesieHie 1Mo BuaaM padoT MpeCTaBIeHO B TaOIUIE

c(opMHPOBAHHBIMU

pu

Buns pabot Bcero Dopma o0yueHHs
4acoB OYHO- 3a04Hast
OHad 3a04Hast
3 X X X
ceMecTp ceMecTp ceMecTp Kypc
(dacern) (dacer) (gacer) (dacer)

KoHTakTHasi padoTa, B TOM YHcJI€: 20,2 20,2
AyIuTOpHBIE 3aHATHSI (BCEro): 20 20
3aHATHS JEKIMOHHOTO TUIIA 10 10
a00opaTOpHBIC 3aHATHUS 10 10
MPaKTHYECKUE 3aHATHS
CEeMHUHAPCKHE 3aHSTHSI
HWnas koHTaKTHasA padora:
KoHTpoih caMOCTOSITEIbHON paboTh
(KCP) B
IIpomexxyrounas arrecrarus (UKP) 0,2 0,2
‘(;;ZI(L(‘;TOHTCJILHaﬂ paéora, B TOM 518 518
Kypcogas padora/mpoext (KP/KII)
(moaroroBka)
KonrposbHas padbota
PacuérHo-rpaduueckas padora (PI'P)
(moaroroBka)
Pedepar/scce (moaroroska)
CamocTosTeNIbHOE N3yUYeHUE Pa3IelioB,
CaMOIIOITOTOBKA (IpopaboTKa 1
MOBTOPEHHE JIEKIHOHHOTO MaTepuaia u
MaTepuaiia yieOHHKOB U YIeOHBIX 40 40
ocoOwuid, MOJrOTOBKA K JIADOPATOPHBIM U
MPAKTHYECKUM 3aHATHSM, KOJUIOKBHYMaM
W T.J.)
[MoAroToBKa K TEKyIeMy KOHTPOIIO 11,8 11,8
KonrpoJs:
IMoaroroBka K 3auety
Oo6mas yac. 72 72
TPY/10€EMKOCTh B TOM YHcCJIe

KOHTAKTHAsA 20,2 20,2

padora

3a4. e/l 2 2

2.2 Conepxanue IMCUMILINHBI
Pacnpenenenue Bu10B ydeOHON pabOThI M MX TPYJOEMKOCTH IO pa3JieiaM JAUCIUIITHHBIL.
Pa3zzesbl (TeMbl) AUCHUILIMHBL, U3y4aeMbie B3 cemectpe (2 kypce) (__ouHas_ ¢popma

o0yueHwHs)



KomnuectBo yacos

Bueay

AynuTopHas  |IUTOpP

Bcero paborta Hast

aborta

113 JIP | CPC
5) 6 7

Ne
pas3n HanmenoBanue pas3znenos
ena

INE

1 2 3

BBenenue B mnapamienbHble mpouecchl. OCHOBHBIC
nouatusi. Cucrematuka @nuuHa. [IoTOK UHCTPYKIUNA.
[Totok  nmaHHBIX.  ApXUTEKTypa  MapauieIbHOTO
MIPOrPaMMHUPOBAHHS.

Mogenwu MlN: c COBMECTHO NCNOJ/1b3yEMOM NMaMsaTbio, CO
2. |MHOXeCTBOM MOTOKOB, C pacnpeaenéHHon namateio/| 9 2 2 5
rnepeaadyen coobLleHnn, NapannenbHbliX AaHHbIX
Pa3pabortka HapajuIeIbHOM IIPOrpaMMbI —
3.  |mekoMnosuuus  3ajauu, HasHaveHwe  3apauu,| [ 1 1 5)
arnoMepaums, yCTaHOBNE€HNE COOTBETCTBUS
CpenctBa mapajuieIbHOTO MPOTpaMMHUPOBAHUSI Ha
Python. Opranusanus IpoueccoB U IIOTOKOB
[MapayuienbHOCTh HA OCHOBE MOTOKOB. Moayine Python
5. |Threading. O6nextol thread, lock, RLock, semaphore,| 7 1 1 5
condition, event

[TapannenbHOCTD Ha OCHOBE MPOIIECCOB.
Python multiprocessing.  Ilopoxxaenue  mporecca.
6. |MmenoBanue mporecca. 3amyck mpoiecca B GoHOBOM| 7 1 1 5
pexume. YHUYTOXKEHUE Tipoiecca. OmnpeneneHue
npo1ecca B NoJYMHEHHOM KJ1acce.

Ouepenu anss oOMeHbl oObekTamu. KoHBelepsl miis
oOMeHa oObekTamu. CHHXpPOHH3AIUS MPOLECCOB.
VYnpasnenue COCTOSIHUSIMU IIPOLIECCOB.
Hcnosp30Banue nyia npoueccoB

Oomen coobmiennit (MPI-Message Passing Interface).
Crpykrypa MPI. Moaynb mpidpy Pyhon.
B3auMopencTBua Touyka- Touyka. YXo4 OT B3aMMHOM
6710KMpPOBKMU. Bsanmoaencrtene yepes
8. |wupokoBewaTenbHbIi  06MeH.  B3aumogericteue| 7 1 1 5
yepe3 QyHKUMIO scatter. B3aumoperncTene yepes
pyHKUMIO gather. B3anmMogelicteme yepes
Alltoall. Onepauus peayunpoBaHms.
OnTMMM3auns B3aMMOAENCTBUS.

HUTOI'O no pasoenram oucyuniurvl 60 10 10 40
KonTtpons camocrosrensroi padotsl (KCP)
IIpomexxyrounas arrecranus (MKP) 0,2
IToaroToBka K TEKyleMy KOHTPOJIIO 11,8
OO6mas TpyJ0eMKOCTh IO JUCIUILTHHE 72
[Tpumeuanue: JI — nekmuu, [13 — mpaktuueckue 3aHsTHs / cemuHapsl, JIP — nmaGopaTtopHble
saasTus, CPC — camocrositenpHas paboTta CTyieHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUATLTHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

®opmMma
Haumenosanue
No Conepxanue paszaena TEKYIIETO
pasnena
KOHTPOJIS
1 1 3 4




1. Beenenue B o6macts  |BBenenue B mapaiensHbie mporecchl. OcHoBHBIE| KOHTPOIBHBII
[apajieIbHOrO nousatuss.  Cucrematuka  @uuuHa.  Ilorok|ompoc.
NpOrpaMMUpPOBaHMs [MHCTPYKIUK. [lOTOK MaHHBIX. ApPXUTEKTypa
MapajuieIbHOTO MPOTrPaMMHUPOBAHUSL.
2. |Mopenu napamnensHoro|Mogenn TM:  C  COBMECTHO  MCMO/b3yeMomn | KOHTPOIBHBIH
IPOrpaMMHUpOBaHust |1@MATbIO,  CO  MHOXECTBOM  MOTOKOB,  C|ompoc.
pacnpenenéHHom namsaTtbto/ nepegaven
CcoobuweHnn, napannesnbHbIX AaHHbIX
3. Pa3paboTka PaszpaboTka  mapautenbHOW — mporpamMmbl  — KOHTposbHBIH
napaulenbHOU JIEKOMMNO3MLUMA  3ajayu, HasHayeHue 3ajauwm,|Oompoc.
IPOTrpamMMBbl arnomepaumsi, YCTaHOB/IEHWE COOTBETCTBUS
4, CpencrBa KonTponbHblii
MapajuieIbHOTO CpencTBa napajuieIbHOT0 IPOrpaMMHUPOBAHUS Ha |OTIPOC.
nporpaMMupoBanus Ha [Python. Opranusanms mporeccoB 1 OTOKOB
Python
5. [TapamnensHocTh HA  |[lapainenbHOCT Ha OCHOBE MOTOKOB. Moaynb|KOHTpOIbHBII
OCHOBE MTIOTOKOB Python Threading. O6bextsI thread, lock, RLock,|ompoc.
semaphore, condition, event
6. [TapayenpHoCTh HA  |[lapaymensHOCTH  Ha  OCHOBE  mpoueccoB. KOHTpOIbHBIN
ocHoBe mporieccoB  |Python multiprocessing. IloposkaeHnue mporecca. |ompoc.
HNmenoBanmne mporecca. 3amyck Tpoiecca B
(hoHOBOM peXHME. YHHUUYTOXKEHHE IIpoliecca.
Ornpezenenue npoiecca B NOJYUNHEHHOM KJ1acce.
7. | Ouepenu mist ooMenbl |Ouepenu s oOMeHbl oObekTamu. Konseriepsl KOHTpOJIBHBIN
o0beKTaMu st obmena  oObektamu.  CHHXPOHM3ALMs|OTPOC.
MPOIECCOB. VYnpasnenue COCTOSTHUSIMU
npoueccoB. Vcnosib30BaHueE 1MyJia NpoLecCcoB
8. Oomen coobmiennii  [O0men  cooOmienunii  (MPI-Message  Passing|KoHTposbHBIi
Interface). Crpykrypa MPI.|onpoc.
Moaynb mpidpy Pyhon. B3auMoaencTemsa Touka-
TOyka. Yxoa OT B3auMMHOM  G/IOKUPOBKMU.
B3auMogencTeme 4epes LWKMPOKOBELLATENbHbIN
obmeH. B3auMopeincteme uepe3  QYyHKUUIO
scatter. Bs3aumopelicTBue 4epes QyHKUUIO
gather. B3aumopencrteme 4epes Alltoall.
Onepauyus peayunpoBaHus. OonTumMmnsayms
B3aMMOAENCTBMS.

2.3.2 3aHATHS CEMHHAPCKOI0 THIA (MPaKTHYecKHe / ceMMHAPCKHeE 3aHATHS/
J1abopaTopHbIe padoThl)

Ne HaumenoBanue 1abopaTopHbIX paboT Popma Texymero
KOHTPOJIS
1 3 4
1. [TapannensHOCTh HA OCHOBE ITOTOKOB Samura JIP
2. [TapannensHOCTh HA OCHOBE MPOIIECCOB 3amura JIP
3. Ouepenn 11st 0OMEHBI O0BEKTAMU 3amura JIP
4, OOMeH cooOIeHuH 3ammuTa JIP

3amura naboparopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanmsi (PI'3), mamucanue pedepara (P), acce (9),
kostokBuyM (K), rectuposanue (T) u T.1.

[Ipn  wn3yueHun

JUCHUITIINHBI

MOTYT  NPUMEHATHCS

JTUCTaHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOJIoruu B coorBeTcTBUM ¢ PI'OC BO.

AIIEKTPOHHOE

obOydeHwue,




2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie mpoekTs! 1 pabOThl HE PETYCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl JJI CAMOCTOSATEILHOH padoThI
00y4YaIIUXCs M0 JUCHUILIMHE (MOYJII0)

[lepeuenpb yueOHO-METOUUECKOTO 00ECTICUEHUS] TUCITUTUIUHBI 110
Ne Bun CPC BBINOJIHEHUIO CAMOCTOSITEIBHOM paboThI
1 2 3
1. |Paborac Cesepenc, U.Beenenue B nmporpammupoBanue Ha Python
JEKIMOHHBIM ([ DnekTponHbIi pecype] / U. CeepeHc. - 2-¢ uz., uchp. - M. :
MaTepHaioM Hauunonanwsueiit Otkpeiteiid YHUBepcutet «MHTYUWUT», 2016. - 231 c. -
https://biblioclub.ru/index.php?page=book&id=429184
[TosnHOE PyKOBOJCTBO MapallIeIbHOTO IPOrpaMMUPOBAHUS Ha
Python Kyan Hryen, Packt Publishing, Hosi0ps 2018.
http://onreader.mdl.ru/MasteringConcurrencyInPython/content/index.html
2. |U3ydenwme [TpakTHKyM 110 aArOpUTMH3AIMK U POrpaMMHUpOBaHuto Ha Python :
TeopeTudeckoro(kype /. - - M. : , 2016. - 179 c. : un. [Dnekrponnslii pecypc] : kypc / U.
marepuana Kk |A. XaxaeB. - 2-¢ u3[l., ucnpas. - M. : HannonanbHb1ii OTKPBITHINA
naboparopusiM |YHusepcuter «MHTYUT», 2016. - 179 c. -
3aHATHIM https://biblioclub.ru/index.php?page=book&id=429256.
VYac, M. Python u ananu3 ganHbix [DaeKTpoHHbIH pecypce] — MockBa :
JAMK Tlpecc, 2015. — 482 ¢. — Pexxum noctymna:
https://e.lanbook.com/book/73074. — 3aru. ¢ skpaHa.
[TosiHOE pyKOBOJCTBO MapaylIeIbHOrO IPOrpaMMUPOBAaHUS Ha
Python Kyan Hryen, Packt Publishing, Host6ps 2018.
http://onreader.mdl.ru/MasteringConcurrencyInPython/content/index.html
3. [IloaroroBka k |MeToau4ecKkre peKOMEHIAIMHU TI0 OPTaHU3AI[UH CAMOCTOSATEIHHON
3aueTy paboThI CTYIEHTOB YTBEPKIACHHbIE Kadeapoil BEIYUCIUTEIbHON
MaTeMaTHKU ¥ HHGopMaTuky, poTokos Ne 14 ot 14.06.2017 r.

Y4ebHO-MeToIMYecKHe MaTepualibl Uil CaMOCTOSTEIbHOM pPabOThl OOydarOIIMXCS M3
YuCiia MHBAJIUIOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTrasisitorcst
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSM UX 37J0POBbS U BOCHPUATHS HH(DOPMAIIH:

JIjig U1 ¢ HapyILIEHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljis U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO amnmapara:

— B I1e4aTHoM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT

00yJaromuxcs.

KOHTHHI'CHTA


https://biblioclub.ru/index.php?page=book&id=429184

3. OOpa3zoBaTebHble TEXHOJOTMHU, NPUMeHsieMble NMPH OCBOGHHH IHCHUILIUHBI
(Mmomyuis)

B xozme wu3ydeHHs JUCHUIUIMHBI TMPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIEIYIOIIMX
00pa30oBaTeNbHBIX TEXHOJOTUN: JICKIMH, MPAKTHYECKUE 3aHATHS, MpOoOJIeMHOE OOydeHHE,
MOJlyJIbHas TEXHOJOTHS, MOATOTOBKAa MHCbMEHHBIX aHAJIUTUYECKUX pabOT, caMOCTOATEIbHAas
paboTa CTy/IeHTOB.

Cem | Bup 3ansatus Vcnonb3yemble HHTEPAKTUBHbBIE 00pa30BaTElIbHbIE Komnnuec
ecTp TEXHOJIOTUU TBO
4acoB
3 | JJaboparopHsle | BBenenue B napaiiensHble npouecchl. OCHOBHbIE 1
3aHATHUA nousTus. Cucrematuka @iunHa. [IoTok MHCTPYKIUI.
[ToTok naHHBIX. ApXUTEKTYpa NapauIeIbHOrO
IIPOrpaMMHUPOBAHUS.
Mogenwu MNMM: ¢ COBMECTHO MCNO/b3yeMON NaMATblo, 1

CO MHOXEeCTBOM NOTOKOB, C pacnpeaenéHHom
namaTblo/ nepepaden coobweHnin, napannenbHbiX
JaHHbIX

Pa3paboTka napaiienbHO mporpaMmbl — 2
JIeKOMNo3MumMs 3a4a4n, Ha3HaYeHWe 3a4aum,
arnoMepauns, yCTaHoOB/IEHME COOTBETCTBUS

CpencTBa napajuieabHOTO IPOrpaMMHUPOBAHUS Ha 2
Python. Opranusaniys npoieccoB U MOTOKOB
[MapayutenbHOCTH HA OCHOBE OTOKOB. Moyine Python 2

Threading. O6wexts thread, lock, RLock, semaphore,
condition, event

[TapaniensHOCTH Ha OCHOBE MPOIIECCOB. 2
Python multiprocessing. [Topoxnenue mporecca.
HmenoBanwue mpoiiecca. 3amyck npoiiecca B GoHOBOM
pexume. YHUUTOXKEHUE poriecca. Onpeaenenne
mpolecca B MOJYUHEHHOM KJ1acce.

Ouepenu 115t oOMeHbl oObekTamu. Konselieps! st 2
oOMeHa o0bekTaMu. CHHXPOHMU3AIIHS POIIECCOB.
YrpaBiieHre COCTOSTHUSMU TIPOIIECCOB.
Vcnonp30BaHue mysa NpoIeccoB

HUmoeo: 10

KoMmeTeHTHOCTHBIH MOAXOJ B paMKax MpenojaBaHusl AUCHMILIUHBI peau3yeTcsl B
UCTOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IMPOEKTHBIX METOMAMK,
pa3bopa KOHKPETHBIX CUTYyalluii UHBIX (JOPM) B COUETAHUU C BHEAYAUTOPHON pabOTOM.

WHdpopmManlMoHHbIE  TEXHOJOTMM, TPUMEHAEMble TPH  HU3YYEHUH JAMCLUIUINHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEeKOMMYHUKALlMOHHON ceTH MIHTepHeT.

AnantuBHbIe 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMbIE TPU U3YUYEHUU JUCIUILTUHBI
— JUIsl JMIl C OrPaHMYEHHBIMH BO3MOYKHOCTSMHU 3I0POBBSl IPENYCMOTpPEHA OpraHMU3aLMs
KOHCYJIbTAIMH ¢ MCTIOJIb30BAaHUEM 3JIEKTPOHHON MOUYTHI U HHPOPMAITTOHHO-KOMMYHUKAIMOHHON
Cpelibl By3a.

9. OueHouHble cpeACTBA I TEKYIIEro KOHTPOJSl  YyCIEeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu



OL[GHO‘IHBIG CpeacTBa MNMpCAHA3HAUYCHBI JIsI KOHTPOJI U OICHKU 06pa30BaTeJIBHBIX
JOCTHDKEHUH 00ydJaroluxcs, OCBOMBLIMX IporpaMMmy y4deOHOM aucuumiuHsl «Teopus u
TEXHOJIOTUN UH(POPMAIIMOHHOTO TTIOMCKAa.

O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalbl Ul MIPOBEACHUS TeKyUIero
KOHTPOJIsl B (hOpME TECTOBBIX 3aJaHHA, TOKJIaAa-IIPE3CHTAIMH 110 TPOOIEMHBIM TeMaM Pa3/IeioB
JUCLUIUIMHBL, Pa3HO YPOBHEBBIX 3aJlaHUM U IPOMEXYTOUYHOM arTecTauuy B (popMe BONPOCOB U
3aIaHUM K 3a4eTy.

CprRTypa OLHCHOYHBIX CPEACTB AJIHA TeKleIeﬁ H HpOMe)l(yTO‘lHOﬁ aTrreCTalmum

Ne HanmeHoBaHME OLIEHOYHOTO
/i cpencTaa
Kon n HanmeHoBaHue
PesynbraTel 00yueHns . [IpomexyTto
HMHIMKATOpa Texymumii qHas
KOHTPOJIb
aTTecTalus
1. WIIK-1.1. 3HaeT 1eNM  KJIACCHMYEeCKOM  MaTeMaTukH, | ompoc 1o | Bompocsl Ha
JeMoHCcTpupyeT TEOPETHIECKOW MEXaHUKH U (PHU3NKH Teme, sK3aMenel -
HaBBIKW PCHICHUSA 3a/1a4 J1a60paT0pH 30
KJIACCUYECKOU ast pabota
MaTeMaTHKH,

o Buageer MIPaKTUYECKUMHU HaBBIKAMU | OII no | Bonpocel H
TEOpPETHIECKOI . Pax orpoc 0 | BOmpOCkI Ha
MEXAHHKH UHTEIUICKTYalbHOH NOANCPAKKH PEIICHUS 33139 | TeMe, 3K3aMeHnel -

9 o v
. KJIACCUYECKOM MaTeMaTHKH, TeOopeTHYeCKOon
MaTeMaTHYecKoH H, p naGoparopr | 30
MCXaHHUKH, MATEMATHYCCKOHN (I)I/ISI/IKI/I
7637091 as paboTa
YMeeT NpUMEHATh Ha IPAaKTHKE HABBIKH | OMpPOC no | Bonpocsr Ha
I/IHTeHHeKTyaHLHOﬁ MOAACPIKKHN PCUHICHUA 3aaa4 TEME, 3K3aMeHel_
KJIACCUYECKOM MaTeMaTHKH, TeOopeTHYeCKOon naGoparopn | 30
MEXaHHKH, MaTeMaTHuecKoi Gpu3nku ast paGoTa
2. WIIK-1.2. 3HaeT B paMKaX IOCTAaBICHHOH 3aJadd poJb | OMpPOC no | Bonpocsl Ha
JemMoHcTpupyer MIPOTrpaMMUpPOBAHU NOATOTOBJICHHBIX | Teme, 3K3aMeHel -
HaBBIKH aNrOPUTMOB PEIICHUS BEIMUCIMTENbHBIX 321189, | nagopatopr | 30
IPOrpaMMHPOBAHHS pa3paboTKu CTPYKTYPHI M HPOTrpPaMMHPOBAHUS an pabota
MOJIrOTOBJIEHHBIX pPEeNSIMOHHBIX ~ 0a3  JMaHHBIX, a  TaKke
QITOPUTMOB PEHIEHUS | SKCIEPTHBIX CUCTEM
BBIYUCIIUTEIbHBIX YMmeer B paMKax [OCTaBIEHHOM 3aJadydl | OMpPOC mo | Bonpocer Ha
3ajad4, pa3paboTKy | MHTEJLIEKTYaJlH3MpoBaTh HPOTPAMMHPOBAHHE | Teme, 3K3amenel -
CTPYKTYPbI U | MOATOTOBIIECHHBIX aNropuTMOB peweHns | jagoparopu | 30
MPOrpaMMUpPOBAHU BBIYUCIIUTEIIbHBIX 3ajad, pa3zpaboTku ast paGota
PENSIMOHHBIX 6a3 | CTpyKTypHI 3 MpOrpaMMHUPOBaHHS
JAHHBIX, a TAKXKC PEIAIMOHHBIX 0a3 JaHHBbIX, a TaKXe
9KCHEPTHHIX CUCTEM 9KCHEPTHBIX CHCTEM
Brmaneer B pamkax IIOCTaBIEHHOM 3aJa4yd | OIpPOC no | Bonpocsr Ha
MpaKTUICCKUMHU HaBbIKaMH TEME, SKSaMeHel -
UHTEJUICKTyaTH3alliu NPOTPAMMHPOBARKS | pagopatopr | 30
MOJITOTOBJIEHHBIX aNropuTMOB pewenns | paGora
BBIUUCIIUTEIBHBIX 3ajad, pa3paboTku
CTPYKTYpBI u IIPOrpaMMHPOBaHUS
pEeNSIIMOHHBIX ~ 0a3  JMaHHBIX, a  TaKke
9KCHEPTHBIX CUCTEM
3. WIIK-1.3. Bnaneer | 3HaeT ceTeBble TEXHOJOTHMM, B TOM YHUCIE, | OMPOC no | Bonpocer Ha
CETEBBIMH OCHOBaHHBIE Ha TEOPUHU HEUPOHHBIX CETEH TeMe, 3K3aMerel -
TCXHOJIOTUSIMH, B TOM J1a60paT0pH 30
qHce, OCHOBAMH as pabota
TEOPUH  HEHPOHHBIX B B
cereii JazieeT MeETOJaMH W TpHeMaMH aHajlu3a | OIpoc mo | Bonpocer Ha
MTOCTaBJICHHBIX 33734 M BbIOOpa 3 (EKTHBHBIX | TEMe, JK3aMeHel-
MaTeMaTHYECKUX METOJ0B Ha OCHOBE CeTeBhIX | JsraboparopH | 30
TEXHOJOTH, B TOM 4YHCJIe, OCHOBAaHHBIMH | as pabora
TEOpUU HEMPOHHBIX CETEN
YMeeT NpUMEeHATh METOABI M IPUEMBI aHAJIU3a | OIpPOC no | Bonpocsl Ha
MIOCTABJICHHBIX 3aJa4 ¥ BbIOOpa 3P QEKTHBHBIX | TeMe, JK3aMeHel-
MaTeMaTUYECKUX METOAOB HAa OCHOBE CETEBBIX 30




HanmeHoBanMEe OIICHOYHOTO

TSt JIOCTU KEHUS
OCHOBHOM, KPHUTUKYET
NPEATIOKEHHBIH  ITyTh
pelIeHus 3ajadd "

MPOTrHO3UPOBAHUE BO3MOXKHBIX PE3YyJIbTATOB B
obJactu NnapajijicJIbHOT'O IpOorpaMMHUpOBaHUS.

/11 cpencTBa
Kon n HanmeHoBanue
PesynbraTs! 00ydeHns . [IpomexyTto
MHIUKATOpa Texymuii
YHas
KOHTPOITb
aTTecTalys
TEXHOJOTHI, B TOM 4YHCIE, OCHOBAaHHBIMH | JabOpaTOpH
TEOPHUH HEMPOHHBIX CETeH as paboTa
4. UIIK-1.4. Cobupaer u | 3HaeT  posib  HAaBBIKOB  JIOTHYHOTO M | OINpPOC mo | Bonpocer Ha
aHAIN3UPYeT HAyYHO- | IETAJM3MPOBAHHOTO HCCIECIOBAHMS HAydHO- | TEME, 9K3ameHel -
TEXHHYECKYIO TEXHUYECKOW MH(pOpManuu ¢ ydyetoM 0a30BbIX | snaboparopH | 30
nHpopmanuio C | mpeACTaBICHWIl, NONYyYEeHHBIX B 00JacTH | as pabdoTa
y4eToM 0a30BbIX | (yHIAMEHTANbHOW MaTeMaTHKH, MEXaHHKH,
NIpeACTaBICHNUH, €CTECTBEHHBIX HayK, IPOrpaMMHUpPOBaHHS U
TIOJTYYEHHBIX B | MH(pOPMAIMOHHBIX TEXHOJIOTHH
obmactn Bnaneer HaBBIKAMHU JIOTUYHOTO u | onpoc  mo | Bonpocsl Ha
(byHIaMEeHTaIbHON JeTaJU3UPOBAHHOTO HCCICIOBaHUS HAydHO- | TeMe, 9K3ameHel -
MaTEeMaTHKH, TEXHUYECKOH MHPOpMaIuu ¢ ydeToM 0a30BbIX | maboparopH | 30
MEXaHUKH, NPEeNCTaBICHUH, MOJXYyYeHHBIX B oOyacT | as paboTa
€CTECTBEHHBIX  HAyK, | (yHAaMECHTAIbHOW MAaTEeMAaTUKH, MEXaHUKH,
NPOTrPaMMHPOBAHUS M | €CTECTBEHHBIX HAYK, MNPOTPAMMHUPOBAHUS U
UH(GOPMALUOHHBIX nH(pOPMANMOHHBIX TEXHOJIOTHH
TEXHOJIOTHi YMeeT JeMOHCTPHPOBATh HABBIKM JIOTUYHOTO M | ompoc 1o | Bompockr Ha
JICTATU3UPOBAHHOTO KCCIICJIOBAHUS HAay4dyHO- | TeMe, 9K3ameHel -
TEXHUYECKOHM MH(pOpMaImu ¢ yueToM 0a30BbIX | yabopartopH | 30
NPEACTAaBICHUI, TMOJYyYeHHBIX B 00JacTH | as pabora
(byHIaMEHTaNbHOM MaTeMaTHUKH, MEXaHUKH,
€CTECTBCHHBIX HAyK, IPOrpaMMHUPOBAHUA U
nH(OpPMALMOHHBIX TEXHOJIOTUI
5. WIIK-1.5. [Tnanupyeru | B mpodeccroHanbHONH IEATEIBHOCTH 3HAET | ONpPOC o | Bonpocsl Ha
OCYIIECTBIISET METOAMKY  pa3pabOTKM M pealnu3aluu | TeMe, sK3ameHel -
HAYJIHO- AITOPUTMOB Ha 0a3e S3BIKOB BBHICOKOTO YpoBHs | nmadopatopr | 30
HCCIIE0BATEIbCKYTO W TAKEeTOB NPHUKJIAAHBIX  I[porpamMMm B | as paboTa
JeATeTbHOCTh B | MareMaTHKe, MEXaHHKe M nHpopMaTnke
MaTeMartuke, B mpodeccuonansHOi eaTenpHOCTH BiaaeeT | ompoc 1o | Bompocsl Ha
MEXaHHUKe U | METONMKOH  pPa3padOTKM W  peaju3aliu | TeMe, sK3ameHel -
nHpopmaruke ITOPUTMOB Ha 0a3ze sS3bIKOB BBHICOKOTO YpoBHs | naboparopu | 30
M TAKeTOB MPHUKIAAHBIX IporpaMM B | asg pabora
MareMaTHKe, MeXaHUKe U HHpOpMaTHKe
B mpodeccuoHanibHONW JEATENBHOCTH yMEET | OIpocC no | Bonpocsl Ha
IIPUMEHSATD METOAUKY pa3paboTku U | Teme, sK3aMeHel-
peanu3aiy  aArOpuTMOB Ha 0asze s3bIKOB | JsraboparopH | 30
BBICOKOTO YpPOBHA M TAKETOB NPUKIATHBIX | asg pabora
IporpaMMm B MaTeMaTHKe, MEXaHUKe W
nHpOpPMATHKE
6. UIIK-2.1. 3HaeT e HayYHO-HCCIIeIOBAaTEILCKOM paboTHI | OIpoc no | Bonpocsl Ha
JemoHcTpHpYyeT B 00JIaCTH MapaJuIeIbHOTO IIPOTPAMMHUPOBAHUS. | TEME, 3ager 1-30
MIPAaKTHYECKHE HaBBIKU nabopaTopH
B IPOBEJCHUH HAy4HO- ast pabora
HCCIIeI0BATEIbCKOM Braneer NPaKTHYECKUMH HaBblKaMu | onpoc  mo | Bompocwl Ha
paboThI B | IIPOBEJCHUH Hay4HO-HCCIIE/IOBATENILCKON | TeMe, 3ager 1-30
po¢eCCHOHATBHOM paboTs! B obmacTn MmapaieNb-HOTO | J1abopaTopH
obmactu MIPOTPaMMHPOBAHHSL. as paboTa
VYMeeT INpUMEHATh Ha IMPAKTHKE HABBIKU | ONPOC no | Bonpocsl Ha
MIPOBECHUS HAY4YHO-HCCIIE/IOBATENILCKON | TeMe, 3ager 1-30
paboTs! B obmacTtu MmapajieNbHOTO | J1abopaTopH
MIPOTPaMMHPOBAHHSL. as pabota
7. WIIK-2.2. Cocrasisier | 3HaeT B paMKaxX ITOCTAaBJICHHOM 3aJa4d POJIb | OIPOC no | Bonpocel Ha
IUIAH pelIeHMs, CTaBUT | IUIaHa  pEIIEHWs  3a/Jadd,  IIOCTAaHOBKY | TeMe, 3ager 1-30
B XOJ€  PpEIICHMS | NMPOMEXYTOUHBIX esnei, MecTo | JlabopaTopH
MIPOMEXXYTOUYHBIE LIEJIN | aJbTepPHATUBHBIX BapHUaHTOB u | as pabora

Vmeer B paMKax IIOCTaBJICHHOM 3aJauyu
COCTABJIATh IUJIaH PpCIICHUS 3ada4u, CTAaBUThb

orpoc o
TeMeE,

Bomnpocel Ha
3auet 1-30




HanmeHoBanMEe OIICHOYHOTO

/11 cpencTBa
Kon n HanmeHoBanue
PesynbraTs! 00ydeHns . [IpomexyTto
MHIUKATOpa Texymuii
KOHTPOITb HHat
aTTecTalys
MIPOTHO3UPYET MIPOMEXKYTOYHbIE LETH, aHaJIM3UPOBaTh | JaOOPATOpH
BO3MOJXKHBII PE3y/IbTaT | albTepPHATHBHBIC BapHAaHTHI W MPOTHO3HPOBATH | as paboTa
BO3MOJXKHBIE PE3yNbTaThI B obmnactn
NapajyIeIbHOr0 NPOrpaMMUPOBaHHUS.
Brnageer B pamkax IOCTaBIeHHOM 3amauu | ompoc 1o | Bompocsl Ha
NPaKTHYECKUMH  HaBBIKAMH  COCTABJEHUS | TeMe, 3auet 1-30
IUIAHOB ~ pelIeHus]  3ajJayd, IIOCTAHOBKH | J1abopaTopH
TIPOMEKYTOYHBIX Henen, aHanuza | as pabora
IBTEPHATHBHBIX BapHUaHTOB u
MIPOTHO3UPOBAHHUS BO3MOXHBIX PE3yIbTaTOB B
00J1acTH MapaJIIeIbHOTO POrPaMMHUPOBAHHSL.

8. WIIK-2.3 Aranu3upyer | 3HaeT  MeTOABl W IPHUEMBI  aHalH3a | ONpoC mo | Bonpocer Ha
MOCTaBJICHHBIE 3a/ladd | TOCTABIICHHBIX 3a1ad W BBIOOpa d(D(QEKTUBHBIX | TeMe, 3aget 1-30
u BBIOMpAeT | MaTeMaTHYeCKHX METOJIOB TpH pa3paboTke | yabopaTopH
3¢ peKTUBHBIC QJIITOPUTMOB U BBIYMCIIUTENBHBIX IPOTPaMM JuIsl | ast paboTta
MaTeMaTHIeCKHe pCILICHUs] COBPEMEHHBIX 3a/1a4 €CTECTBO3HAHUS
METOJIBI npy | B 00JIACTH NApaJUIEIbHOTO IPOrPaMMHUPOBAHHSI.
pa3paboTke Brnageer MeromamMum M mpHeMaMH aHanu3a | ompoc 1o | Bompockl Ha
ITOPUTMOB U | MOCTaBJEHHBIX 33734 U BbIOOpa 3(h(EeKTUBHBIX | TeMme, 3ayer 1-30
BBIUUCIIUTEIBHBIX MaTeMaTHYeCKHMX METOMOB NpH pa3paboTke | 1abopaTopH
nporpamm JUI | QJITOPUTMOB M BBIYUCIIMTENBHBIX IPOrpaMM Juist | as paboTa
pereHus pelIeHs] COBPEMEHHBIX 3a]]a4 €CTeCTBO3HAHUS
COBPEMEHHBIX  3aJa4 | B 00JIaCTH MapajujieJbHOTO NPOrpaMMHUPOBAHHSL.
€CTECTBO3HAHUA YMeeT NpUMEHSTh METOAbl U IIPUEMBbl aHAJIU3a | ONpPOC no | Bonpocsl Ha

MTOCTABJICHHBIX 33734 U BBIOOpa 3(P(PEKTHBHBIX | TeMe, 3aget 1-30
MaTeMaTHYeCKNX METOMOB NpH pazpaboTke | 1abopaTopH

QJIITOPUTMOB U BBIYMCIIUTENBHBIX IPOTPaMM JuIsl | ast paboTta

pELIeHUs] COBPEMEHHBIX 33/1a4 €CTECTBO3HAHUS

B 00JIaCTH NMapaJUIETbHOTO IPOrPaMMHUPOBAHHSL.

9. UIIK-2.4. 3HaeT  poNb  HABBIKOB  JIOTMYHOTO U | OIPOC no | Bonpocsl Ha
JemoHCTpHpYeT MOCJIEIOBATEIFHOTO  M3JIOKEHHs MaTepHaia | TeMe, 3aget 1-30
HaBBIKM JIOTHYHOTO W | HAy4YHOTO  HCCJIENOBaHMS B  YCTHOM | | jabopaTopH
IIOCTIEIOBATENHEHOTO IHUCBMEHHOH (opMe B 00JacTH MapajulesIbHOroO | as paborta
H3JI0KEHHS MaTeprana | IporpaMMHUpPOBAHMUS.

Hay4YHOT'O Buageer HaBBIKAMU JIOTUYHOTO U | ompoc no | Bonpocsl Ha

UCCIIEJOBaHUs B | TOCJIENOBAaTEIIFHOTO H3JIOXKEHHS MaTepHuaja | TeMe, 3avet 1-30

YCTHOW W NMUCBMEHHOW | HAyYHOTO  WCCIEJIOBAHWS B  YCTHOW ® | JaGopartopH

dopme MMUCBMEHHOU (opMe B 0OJIACTH MapaiuiebHOTO | as pabora
MIPOTrPaMMHPOBAHHUSL.
YMeeT JeMOHCTPHPOBATh HABBIKM JIOTMUYHOTO M | ompoc 1o | Bompockr Ha
MIOCIIEIOBATENIFHOTO  M3JIOKEHHs Marepuaia | TeMe, 3ager 1-30
Hay4qHOTO  HCCIEAOBaHWMS B  YCTHOH ¥ | JrabopaTopH
nicbMeHHOH (opme B 00JacTH mapauiesbHOTO | ast paboTa
IIPOrPaMMHPOBAHHUSL.

10. | UIIK-2.5.IIpumensier B | B mpodeccnoHanbHOM  A€ATETBHOCTH  3HAET | ONPOC no | Bonpocsl Ha

npodeccruoHaTbLHOM
JIeSTeIbHOCTH
METOJIUKY Ppa3padOTKH
u peanuzaniu
QITOpUTMOB Ha 0a3e
SI3BIKOB BBICOKOTO
YPOBHS U  TIAKETOB
MPUKITATHBIX
porpamMmm
MOJIEITMPOBAHHMS

METOJWKY  pa3paboTKM HW  pealn3anuu
AITOPUTMOB Ha 0a3e A3BIKOB BBICOKOTO YPOBHS
u [IaKETOB HIPUKJIAIHBIX IpOrpaMm
MOJICTMPOBAaHUSI B OOJIACTH TapayiebHOTO
NIPOrPaMMUPOBAHMUSL.

TEME,
nmabopaTopH
ast pabora

3auer 1-30

B mpodeccroHanbHON EATENBHOCTH BIIAJCeT
METOJMKOW  pa3pabOTKM ¥ pealu3anuu
AITOPUTMOB Ha 0a3¢ S3BIKOB BBICOKOTO YPOBHS
H [IAKETOB TIPHUKJIATHBIX porpamMm
MOJICIMPOBaHUsI B oOmactu  00OpaboTke
HeuucioBoW  wHopMammu B obnacTH
MapajuIeIbHOTO MPOTrPaMMHUPOBAHHSI.

ompoc 1O
TeMe,
1abopaTopH
ast pabora

Bomnpocsl Ha
3auer 1-30

B mpodeccuoHanbHON ESTENBHOCTH  yMEEeT
MIPUMEHSTh METOIUKY pa3paboTku u

orpoc 1o
TEME,

Bomnpocsl Ha
3ager 1-30
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HanmeHoBanMEe OIICHOYHOTO

cpencTaa
Kon n HanmMeHnoBaHue
Pesynprarel 00ydeHus . [IpomexyTto
MHIUKATOpa Texymuii
yHas
KOHTPOJIb
aTTecTanus

peanm3ani  aNTOPUTMOB Ha 0as3e S3BIKOB | J1abOpaToOpH
BBICOKOTO YPOBHA M IIaKeTOB IPHKJIANHBIX | as paboTa
porpaMM  MOJCIHPOBaHUSA B oOnacTH
00paboTke HeurciIoBol HHpOopMaLuK B 001acTH
MapaJuIeIbHOTO MPOTPaMMHPOBAHHSI.

TunoBble KOHTPOJIbHbIE 32aHUS WJIM HHble MATEPHAJIbI, HEOOXOAUMBbIE /IJsl OLEHKH
3HAHWI, YyMEeHHUH, HABHIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TAMbI
(opMupoBaHUA KOMIIETEHIINH B poLiecce OCBOeHHS 00pPa30BaTeIbLHOI MPOrpaMMbl

Tembl gvicmynnenuil K Kpy2inomy cmoJ

NS

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

28.
29.

[TapannenbHOCTh HA OCHOBE TOTOKOB
[TapannensHOCTh Ha OCHOBE MPOIIECCOB
Ouepenu 11st 0OMEHBI 00BEKTaMHU
O0OMeH coOOIeHUH

3a4yeTHO-IK3aMeHAIIMOHHbIE MATEPHAJIBI IJI51 IPOMEKYTOUHOM aTTecTaluu (3a4eT)

Beenenue B napamienbable npoueccbl. OCHOBHBIE TOHATHS.

CucremaTtuka QirHHa.

[ToTok uHCTpYKLIHIA.

[ToTrok naHHBIX.

ApXHUTEKTypa NapauIe]IbHOTO IPOrpaMMHUPOBaHUS.

Mogpens 111 ¢ coBMECTHO UCITONB3YEMON MAMSTHIO,

Mogpens 1111 co MHOXKECTBOM IIOTOKOB

Mogpens I1I1 ¢ pactipenenéHHol naMAThiO/ TIepeaaueit COOOeHU M

Mopens 111 napautenbHbIX JaHHBIX
. Pa3paboTka napasienpHoi mporpaMMbl — AEKOMITO3ULIMS 33Ja41
. Pa3paboTka napanienbHON MporpaMMbl — Ha3HAuUEHUE 3a]a4n
. PazpaboTka napasmienpHoOi MporpaMMbl — arjoMeparus
. Pa3zpaboTka napansensHoi IporpaMMbl — YCTaHOBIIEHHE COOTBETCTBUS
. CpencrtBa napauienbHoro nporpammupoBanus Ha Python. Opranusanus npoueccoB U
IIOTOKOB.
[TapannensHOCTh HAa OCHOBE TOTOKOB. Moaynb Python Threading.
[TapannenbHOCTh HA OCHOBE MOTOKOB. Moaynb Python thread
[MapamienbHOCTh HA OCHOBE MOTOKOB. Moyibs Python lock
[MapamiensHOCTh HAa OCHOBE OTOKOB. Moayns Python RLock
[MapamtenbHOCTh HA OCHOBE MOTOKOB. Moyns Python semaphore,
[MapamiensHOCTh HA OCHOBE TOTOKOB. Mozynes Python condition
[TapannensHOCTH HAa OCHOBE OTOKOB. Moxyns Python event
[MapamiensHOCTh HA OCHOBE mporeccoB. Python multiprocessing.
[TapannensHOCTH Ha OCHOBE TpolieccoB. [Topoxkaenue nporecca.
[TapamienpHOCTH HAa OCHOBE TpolieccoB. FiIMeHOBaHMe Mpolecca.
[TapanmiensHOCTh Ha OCHOBE MPOIIECCOB. 3aIlyCK Mpolecca B QOHOBOM peKHUME.
[TapamienbHOCT Ha OCHOBE IPOLIECCOB. Y HUUTOXKEHHE ITPOLIECCa.
[TapannensHOCTH Ha OCHOBE MpolieccoB.OmpeieneHue npoiecca B HOJYMHEHHOM
KJ1acce.
Ouepenu 1151 0OMEHBI 00 BEKTaMHU.
Konetieps! ast oOMeHa 0OBEKTaMH.




30. CHHXpOHM3ALHS IPOIIECCOB.

31. YmpaBieHue COCTOSHUSIMH TPOIIECCOB.

32. Vcnionp30BaHUE IyJia IPOIECCOB

33. O6men coobmiennii (MPI-Message Passing Interface). Ctpykrypa
MPI.Monyns mpidpy Pyhon.

B3anmoneiicTBus Touka- TOUKA.

35. ¥X01 oT B3aMMHOI OJIOKHPOBKH.

36. BzaumopeiicTBre yepe3 MHUPOKOBEIIATEIbHBIN OOMEH.
37. BzaumopeiictBue yepe3 GpyHkuto Scatter.

38. B3aumozeiictBue uepes ¢pyHkuuio gather.

39. Bzaumopetictue uepe3 Alltoall.

40. Oniepanusi peayIupoBaHusl.

41. OnTuMuzanus B3auMOICUCTBUSI.

34.

ITo xaxx70#f TemMe BBIOJIHSETCS U 3aluiaercs JadoparopHas pabota. g gomycka K
POMEXXYTOYHOH aTTeCTalluy CTYJCHT JIOJDKEH MPEJCTaBUTh OTYETHI 10 BCEMY IIHKITY
3alllMIIEHHBIX Ja00PaTOPHBIX PaldoT.

Kputepuu oneHuBaHus pe3yibTaTOB 00y4eHHUSs

Orenka Kpurepuu onieHuBaHUSA MO IK3aMEHY
OLICHKY «OTJIMYHO» 3aCITyKUBACT CTYACHT, OCBOMBIINI 3HAHHS, YMCHUS, KOMIICTCHIIUH
Bblcoknii  ypoBeHb | M TeopeTHdecknmii Marepuan ©Oe3 mpoOeNoB; BHINOJHUBLIMK BCE  3aJaHuf,
«5» MPeAyCMOTPEHHbIE yYeOHBIM IUIAHOM Ha BBICOKOM KaueCTBEHHOM YPOBHE;
(oTM4IHO) MPaKTHYECKUE HABBIKM MPO(ECCHOHAIPHOTO MPHUMEHECHHS OCBOCHHBIX 3HAHUH
c(OPMHUPOBAHEL.
CpenHuil  ypOBEHB | OIEHKY «XOPOILIO» 3aCIy’KHBACT CTYACHT, IPAKTHYECKH MOTHOCTHIO OCBOUBINNI 3HAHUS,
«4» YMEHHs, KOMIICTEHIIMM M TEOPETHYCCKUN MaTephal, yueOHbIC 3alaHHs HE OLCHCHEI
(xopor10) MaKCHMaJIbHBIM YHCJIOM 0aJIIOB, B OCHOBHOM C(HOPMHUPOBAJ NPAKTHYESCKUE HABBIKH.

IToporoBelil ypoBeHb
«3»

OIICHKY «YHOBJICTBOPUTEIILHO» 3aClly’)KUBAC€T CTYACHT, 4YaCTUYHO C HpO6eHaMI/I
OCBOHUBIIHM 3HaHUA, YMCHHA, KOMICTCHIWU U TeOpeTI/I‘IeCKI/Iﬁ MaTte€puaji, MHOTUC

(YnoBIEeTBOpUTENHHO | yueOHBIE 3a/1aHUs JIMOO HE BBITIOIHWI, JINOO OHM OLIEHEHBI YHCIOM 0allIoB OJU3KUM K
) MUHHMAJIbHOMY, HEKOTOPBIC MPAKTHYCCKIE HABBIKKA HE CHOPMUPOBAHEI.
MUHUMAIBHBII OIICHKY «HEYJIOBIETBOPUTEIHHO» 3acly>KWBaeT CTYACHT, HE OCBOMBIIWN 3HAHWUSA,
yPOBEHB «» | ymeHus, KOMIETEHIIN U TEOPETUUECKU MaTepHuall, yueOHbIe 3aJaHusl HE BBIMOJHMUI,
(HeyﬂOBHeTBOpI/ITeﬂL MPAKTUYCCKUC HABbIKH HC C(i)OpMI/IpOBaHLI.

HO)

U JIMI C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 3/I0pPOBbSl BBIOMpAIOTCS C YYETOM HX
MHAUBHUAYAJIbHBIX ICUXO0(U3UUECKUX 0COOEHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEIOCTABIISETCS OMOJHUTENBHOE BpEMs Ul TOATOTOBKH OTBETA HA SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCSl C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOILESypa OLCHUBAHUS PE3yJIbTaTOB OOyUYeHHsI 10 JUCHUILUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Iponietypa orneHMBaHUsI Pe3yIbTaTOB OO0y4YEHHsS WHBAJIUAOB M JIUI[ C OIpaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYNIO) MpeaycMaTpuUBaeT MPeloCTaBlIeHUE
uHpopMmanuu B (opMmax, AZANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUSA
uH(popMauu:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist T ¢ HapyIIeHUsIMU CITyXa:

— B Ie4aTHoi (opme,



— B popMe IEKTPOHHOTO TIOKYMEHTA.

JJIst U1 ¢ HApYIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepedeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOTH A
Cesepenc, U.Beenenue B nporpammupoBanue Ha Python [Onextponnsrii pecypce] / Y.

CesepeHc. - 2-¢ u3n., ucnp. - M. : Harmonaneneiii Otkpeiteiii Yausepcuret «MHTYUTy, 2016.
- 231 c. - https://biblioclub.ru/index.php?page=book&id=429184

[ToxHOE PYKOBOJCTBO MapajuiesibHOTO nporpamMmmupoBanus Ha Python Kyan Hryen, Packt
Publishing, Hos6ps 2018.
http://onreader.mdl.ru/MasteringConcurrencyInPython/content/index.html

[TpakTHKyM [0 alrOpUTMH3ALKHI U IIPOrpaMMUpoBanuio Ha Python : kypc /. - - M. :, 2016. -
179 c. : m. [Dnekrponnbiit pecypce] : kypc / U. A. Xaxaes. - 2-¢ uzj., ucnpas. - M. :
Hanuonaneueiii Otkpeiteiii YHUBEepeutTeT «MHTYUT», 2016. - 179 c. -
https://biblioclub.ru/index.php?page=book&id=429256.

Vac, M. Python u ananu3 ganubix [DnekTponHblil pecypce] — Mocksa : IMK Ilpece, 2015. —
482 c¢. — Pexum noctyna: https://e.lanbook.com/book/73074. — 3ari. ¢ sxpana.

[TonHOE pyKOBOJCTBO MapaljiebHOTO MporpammupoBanus Ha Python Kyan Hryen, Packt
Publishing, Hos16ps 2018.
http://onreader.mdl.ru/MasteringConcurrencyInPython/content/index.html

MeTtonnyeckue peKOMEHAANN 0 OpraHU3allui CaMOCTOATENBbHON pabOThl CTYIEHTOB
yTBEp)KJIeHHbIE Kadeapoil BHIYUCIUTENbHOM MaTeMaTUKU 1 HH(POPMATUKU, TPOTOKOT Ne 14 ot
14.06.2017 r.

5.1. YueGnas auteparypa
5.1.1. OcHoBHas JUTEpaTypa:

1. Cesepenc, U.Beenenue B nporpamMmupoBanue Ha Python [Onexrponnslii pecypce] / Y.
CesepeHc. - 2-¢ u3n., ucnp. - M. : Harmonanensiii Otkpeiteiid YauBepcurer «MHTYUTy,
2016. - 231 c. - https://biblioclub.ru/index.php?page=book&id=429184

2. TlomHOe pyKOBOACTBO MapauiedbHOTO MporpammupoBanus Ha Python Kyan Hryen, Packt
Publishing, Hos16ps 2018.
http://onreader.mdl.ru/MasteringConcurrencyInPython/content/index.html

3. IlpakTHKyM IO alrOpUTMH3ALUH U IPOrpaMMHUpOBaHuIo Ha Python : kype /. - - M. :, 2016. -
179 c. : w. [DnekTponHbIi pecypce] : kypc / U. A. Xaxaes. - 2-¢ u3., ucrpas. - M. :
Hanumonaneneiii Otkpeiteiil YHausepeuter «MHTYUT», 2016. - 179 c. -
https://biblioclub.ru/index.php?page=book&id=429256.

4. ¥Ysc, M. Python u ananu3 nansbix [DnektpoHHbIH pecypc] — Mocksa : JIMK Ilpecc, 2015.
— 482 ¢. — Pexum noctymna: https://e.lanbook.com/book/73074. — 3ari. ¢ skpaHa.

5.1.2. lonoiHUTeILHAS JIUTEPATypa:

1. BummnsikoB P.1O., Amepxanos P.P. (Ne5044-1) PykoBoACTBO K BBITIOTHEHHIO ITUKIA
nabopaTopHbIX padot mo auciuiuikae "[Iporpammuposanue” Y. 1. -- Taranpor: U3a-Bo
IODVY, 2013. -- 65 c. (3neKTpOHHAs KOIHUS)

2. Bummnsxos P.1O., Amepxanos P.P. (Ne5044-2) PykoBOACTBO K BBITIOJHEHUIO ITHKJIA


https://biblioclub.ru/index.php?page=book&id=429184
https://biblioclub.ru/index.php?page=book&id=429184

nabopaTopHbIX padoT no aucrumuHe "[IporpammupoBanue” Y. 2. -- Taranpor: U31-Bo
IODVY, 2013. -- 65 c. (3neKTpOHHAS KOTIHS)

5.1.3. YueOHO-MeTOAMYECKas TUTEpaTypa
1. Meronuyeckue peKOMEHIAINH IO OPraHU3alMN CAMOCTOSITEITLHOW pabOThI CTYICHTOB
YTBEP)KJICHHBIC KaQeApOoi BEIYUCIUTEILHON MaTEMaTUKH U UHPOPMATUKH, TPOTOKOJI Ne 14
ot 14.06.2017 r.

5.2. Ilepuoauyeckas Jureparypa
He npennonaraercs

Vkazviearomess  newamuvle  nepuoouveckue uzoanus u3z  «llepeunss  neuammuvix
nepuoouveckux — uzoaumuil, xpawswuxcsi 6 ¢onde Hayunou  oubiuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, w/unu snekmponnvie nepuoouueckue uz0anus, ¢ yKkasanuem
aopeca caima 31eKMpPOHHOU 8epCul JHCYPHANA, U3 0aA3 OAHHBIX, 00CMYN K KOMOPbLIM UMeem
Kyory:

1. Bassl nannbix komnanuu «Mcer Beroy http://dlib.eastview.com

2. Dnekrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHANbHbIE (a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

DBC «IOPAWT» https://urait.ru/

DBC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9OBC «BOOK .ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

AR

IIpogdeccuonanbHbie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnansr uzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnuorexka (HIB) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE APXUBbBI BEAYHIUX 3allaIHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHasg »3yeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIMOTEKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonunoreku (PI'B) https://rusneb.ru/
8. Ilpesunentckas oudimorexa um. b.H. Enpuuna https://www.prlib.ru/
9. Dmnextponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlekropuym TB" http://www.lektorium.tv/
18. VuuBepcuretckas unpopmarronHas cuctema POCCHUS http://uisrussia.msu.ru

arwnE
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NHpopManHOHHBIE CIPABOYHbIEC CHCTEMBbI:
1. KoncynpranT [lmroc - cipaBoyHast mpaBoBasi cucTeMa (JOCTYI 0 JIOKAJTBLHOM CETH C
KOMIIBLIOTEPOB OMOITMOTEKH )

Pecypchl ¢cBOOOHOTIO T0CTYMA:

1. AwmepukaHcKas maTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJICKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHHUCTEpPCTBO HayKHU U BbIcIIero oopaszoBanus Poccuiickoit @enepannn
https://www.minobrnauki.gov.ru/;

5. ®dexaepanbHbiii mopTan "Poccuiickoe oopasosanue" http://www.edu.ru/;

6. Hudopmanmnonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. EnwuHas kosuteknus nu@poBbIX 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN EHTP HHHOPMAIIHOHHO-00Pa30BaTEIBHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekt ['ocymapcTBEHHOr0 HHCTUTYTa pycckoro si3bika umeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMaIMoHHbIH moptan "Pycckuit s3p1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;

12. CnoBapu u sHIMKIoneaun http://dic.academic.ru/;

13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpazoBanuu B Poccuiickoit @enepannn". Bornpock! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHble U HHPOPMAILMOHHBbIE PecypPChI

KyoI'y:

1. Cpena MoayinbpHOTO AUHAMHUYECKoro ooy4enus http://moodle.kubsu.ru

2. ba3a yueOHBIX IJIaHOB, yU€OHO-METOIMUECKUX KOMIUIEKCOB, MyOIMKaui U
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIHOHHBIX
o0pazoBarenbHbIX TeXHOMOTHI hitp://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa30BaTENbHBIE pecypchl Kadeapsl HH()OPMAIMOHHBIX CHCTEM W
TexHousoruil B oopazoBanuu Kyol'Y u Hayuno-metoauueckoro xypaana "[ILHIKOJIBHBIE I'ObI"
http://icdau.kubsu.ru/

6. MeToanyeckue yKazaHus JJs1 00y4al0IMXCs 0 0CBOEHUIO THCIMIITHHBI (MOLYJIs1)

Jlnist ocBoeHMs yueOHOro MaTepuaia CTyIeHTY He0OX0MMO 03HAKOMUTBCS CO CTPYKTYPOI
Kypca U METOJIUKOH OBJIaZIeHUs1 MaTepuanoM. Becb Kypc OCTpOEH OT MPOCTOro K CIOKHOMY U
KaXJasi €ro TeMa OCHOBAaHAa Ha MaTepuajax MpeablAyIIuX TeM. B 3To cBs3M CTyAEHTY
HE00XO0IMMO He TePATH JIOTUKY Kypca U CTPOro e clieZjoBaTh. B 1eKIIMOHHOM MaTepHae 1alTcs,
KaK MPaBUJIO, TEOPETUUECKHUE CBEIEHUS, KOTOPBIE PACKPHIBAIOTCS HA MPAKTHUECKUX MPUMEpPAX.
21.]'[5[ 3aKPCTINICHUA TCOPETUICCKUX 3HAaHUH CTYACHT MOJIYy4YacT HHANBUAYAJIIBHOC 3a/IaHUC K LUKITY
1a0opaTOpHbIX pabOT, KOTOPBIM OXBaThIBa€T BECh TeopeTHuecKkui wmarepuan. Kaxnas
nabopaTopHas pabOoThI 3aLUIIAETCS 110 Mepe BhIMOIHEHHs. Takum 00pa3oM, BBIMOIHSS BECH [IUKIT
71a00paTOPHBIX paboT, CTYIEHT MOJIyYaeT U OCBAWBAET 3HAHUS B COOTBETCTBUH C KOMIETEHIIUSIMHU
Kypca. Ilo BBICTymJI€HMAM Ha KpYIJIOM CTOJI€ C IIPENOJABaTeleM COIJIaCOBBIBAETCS TEMa
BBICTYIUIEHHS M TOTOBUTCS CaMoO BBICTYyIUIEHME. Bo BpeMs Tekymied arrecTaluyd MOTYT
MMPOBOAUTHECA KOHTPOJIBHBIC OIIPOCHI IMO HAYWUTAHHOMY TCOPECTUUCCKOMY U IPAKTHYCCKOMY
MaTepuaiy.
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B ocBoeHun AUCHUIITIMHBI UHBAJIMJIAMU U JIMAMU C OTPaHUYCHHBIMU BO3MOKHOCTAMU
3I0POBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAMBUIyallbHas ydeOHasi pabora (KOHCYJIbTallMHM) —
JOMOJIHUTCIIBHOC PAa3bsACHCHUC y‘-ICGHOI‘O MaTtcpuajia.

WupuBuayanbHble KOHCYJBTAIlMM IO TPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCO6CTBYIOH_[I/IM WHAUBUAYaAJIU3allun 06yquI/151 N YCTAHOBJICHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MEXJy MpernojaBaTelieM W OOyJaroIlUMCs HMHBAJIUIAOM WM JIMIOM C OrPaHHYCHHBIMH
BO3MOXHOCTAMHU 3J0POBbA.

7. MaTrepuajibHO-TEXHUYECKO€E o0ecredeHne 1o JUCHUILIHHE (MOAYJII0)

OCHAaIEHHOCTh CHENNATBHBIX
MOMEILEHUH
Meobenb: yuebHas mebOenb
TexHn4eckue cpeacTBa 00yICHHS:
9KpaH, IPOEKTOP, KOMIBIOTED

HanMmeHoBaHue crielinaabHbIX
MOMEIEHUH
YueOHble ayIUTOpHA TSt
TIPOBEACHUS 3aHATHHA JCKIIHOHHOTO
tuna (ayx. 303 H, 308 H, 505 H, 507

[lepedeHp NTMLIEH3MOHHOTO
MIPOTPaMMHOTO 0OecreueHHs
CHCTEMBI TIPOTPaMMHPOBAHHSA HA
s3pikax C++ um Object Pascal ¢

BO3MO>KHOCTBIO

H). MHOTOIIOJTF30BATEIHCKOH pabOTHI
VYueGHbIe AyAUTOPHUH st | MeGenb: yueOHas Mebenb CHCTEMBI INPOrPaMMHUPOBAHUS Ha
MIPOBECHUS 3ansTuil | TexHudeckue cpencrBa oOydenus: | sispikax C++ u Object Pascal ¢
CEeMHHAPCKOTO THUIIA, TPYMIOBBIX U | SKPaH, MPOEKTOP, KOMIIBIOTEP BO3MOKHOCTBIO

WHIUBHIYAIBHBIX  KOHCynbTauuii, | OGopynoBanue: MHOTOIIOJIb30BATEIbCKOH PaOOTHI
TEKYILEro KOHTPOJIS u

MPOMEXKYTOYHOM aTTecTaluu ay/l.
301 H, 309H, 316 H, 320 H, 108C
VYueOHble ayJJUTOPHU JUISt
NPOBENICHNUs J1abOpaTOPHBIX paboT.
Jlabopatopuss (aynm. 301 H,309H,
316 H, 320 H).

MebGenb: yueOHas Mebeb
TexHUYECKUE CpelCcTBAa O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIBIOTEP
ObopynoBanue:

CHCTEMBI IIPOrPaMMHUPOBaHHS Ha
s3pikax C++ m Object Pascal ¢
BO3MOKHOCTBIO
MHOTOII0JIB30BaTEIILCKOM paboThI

Jnis  camMocTOsITeNNbHOW — pabOThl  OOY4YaIONIMXCS  IPEAYCMOTPEHBI  MTOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHI/IaJ'H/ISI/IPOBaHHOI\/’I MC6€HBIO, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecrneueHueM J0CTymna B DIEKTPOHHYIO
WH()OPMaAIMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HaunmeHoBaHue mOMeNeHUN 11
CaMOCTOSTEIFHON pabOTHI
00yJaroImuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
oOyJaromuxcs

HepequL JIMIECH3UOHHOT O
IpOorpaMMHOTO obecrieueHus

TTomemieHue i1t caMOCTOSATEIHLHOM
paboThl 00yyaronuxcs (YUTaIbHBIH
3an HayuHoit 6ubmuoTexn)

Meobenb: yuebHas mebOenb
Kommnexkt  crnenmann3npoBaHHON
MeOelH: KOMITbIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
UH(OPMALMOHHO-
KOMMYHMKAI[MOHHOM
«/lHTEpHET» W JOCTYmOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3allUH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopymoBaHue, oOecTeuynBaroIee
J0CTyl K CEeTHU HUHTCPHET
(mpoBoaHOE coeMHEeHue u
0ecrpoBOTHOE  COEIUHEHUE IO
texuosorun Wi-Fi)

CCTHU

JocTyn Ie4aTHBIM U 3JIEKTPOHHBIM
UH(OPMALMOHHBIM pecypcam

TTomemnieHue 111 caMOCTOSTEILHOM
pabotsl o0yuaronmxcs (aya. 108C )

Mebenb: yaeOHast mebernn
Kommiekt  cnenuanu3npoBaHHOMN
MeOemH: KOMIIBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHUKAa C TOJKIIOYEHHUEM K
nH}opMannoHHO-

KOMMyHHKaHHOHHOﬁ CCTHU

CHCTEMBI IPOrpaMMHPOBAHHS Ha
spikax C++ u Object Pascal ¢
BO3MOXKHOCTBIO
MHOTOITIOJTb30BATEIBCKON paOOTHI




«/HTEpHET» W JOCTYIIOM B
JJIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa3oBaTEIHHYIO cpexmy
00pa3oBaTeNlbHOM  OpTaHU3AINH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopynoBaHue, OOeCIIeYnBAOIIEEe
JOCTym K  CeTH  WHTEpHEeT
(mpoBoaHOE COE/INHEHUE u
0ecrpoBOJIHOE  COCJUHEHHE 10
texuosorun Wi-Fi)




