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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

OcHoBHasg 1enp aucuuiinHbel «b1.B.07 TexHonoruu mnapajuienbHbIX BBIYUCICHUA B
HAYYHBIX HWCCIICJOBAHUAX» - JIaTh CTyAEHTaM O0a30BbIC 3HAHUS IO OCHOBHBIM IOJIOKEHUSIM
napauIeIbHBIX TEXHOJIOTHI BEIYUCICHHUS UX TTPHIOKEHUSIM B 00paboTKe HHPOPMAITUH, HAYIUTh UX
peliaTh KOMIUIEKCHBIE 33/1a4d B 00J1aCTH MPOSKTUPOBAHUS CHCTEM, OCHOBAaHHbBIX Ha MapauIeIbHBIX
TEXHOJIOTHSIX C AJIEMEHTAaMH UCKYCCTBEHHOT'O MHTEJUICKTA. .

1.2 3agaun AMCHUILIMHBI

B pe3synbrare OcBOEHMS IUCLMIIMHBI JOJKHBI OBITh PEIIEHBI CIIEAYIOLIHE OCHOBHBIE
3anaun. CTyJIEHT JI0JKEH:

e3HaTh 0a30BbI€ CBEACHUS 110 OCHOBHBIM IIOJIOKEHMSM IAapAUIEIbHBIX TEXHOJIOIU
BBIYHCIICHHS, MPUOOPECTH HABBIKM PELICHUS] KOMIUIEKCHBIX 3a/lad B O0JACTH MPOEKTUPOBAHHS
HapauleNIbHBIX BBIYUCIUTENBHBIX POLIECCOB.

® YMETh IPUMEHATH 3HAHUS 10 NapauIeIbHbIM BBIYMCIUTEIbHBIM TEXHOJIOTUSAM B 00JIaCTH
IIPOEKTUPOBAHUS MAPALIEIIbHBIX BHIUMCIUTEIBHBIX IPOLIECCOB.

® BIIAJICTh BOCIIPUATHEM, aHAJIM30M M 0000meHneM HWHQpOpManuu B NpodeccrnoHanbHON
obsiacTu ¥ BBIOOPOM IyTell pelieHusi NpoecCHOHANBHBIX 33/a4 HAa OCHOBE 3HAHMN M YMEHUI
JUCHUIUIMHBI «TeXHOI0rnY napaiebHbIX BBIYMCICHUN B HAYYHbBIX UCCIIEIOBAHUSIX .

1.3 MecTo aucuuminHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunmmuaa «b1.B.07 TexHonoruu napauienbHbIX  BBIUMCICHUH B HAy4YHBIX
uccienoBaHusax» orHocutrcs K bimoky 1 "ducuumiuuel (Moxynu)" ywyeOHoro mana. B
COOTBETCTBUM C PA0OOYMM Y4EOHBIM IIJIAHOM JUCLUILIMHA U3y4aeTcs Ha 2 Kypce 10 OYHOM U Ha —
Kypce 1o 3a04H0# opme 00yueHus. Bua npomMexyTOuHON aTTeCTalluu: K3aMeH (3a4er).

JlMcLUMIUIMHA OCHOBBIBACTCS Ha 3HAHUAX U3 00JacCTH MapauleNbHBIX IPOLECCOB U
IPOrpaMMHUPOBAHUS.

Jucunmmza  «b1.B.07 TexHonmornm mnapaienpHbIX BBIYMCICHUN B HAy4HBIX
HCCIIEIOBAaHUSAX» MPEACTABIAET COO0NM MPEeNTUCIHUIUIMHY Il TaKUX JUCHUIUIMH KaKk Hay4yHO-
uccleioBaTeabckas paboTa, MPaKkTHKH, MOATOTOBKA M HAlMCAaHHE MarMCTEPCKOMN AuccepTaluy U
CBsI3aHA C OpraHMU3aIMel MPoIecCoB NapaieIbHOH 00paboTKY.

[Mpenauciumuunamu - g aucumuinesel - «b1.B.04 OO0beKTHO-OpHEeHTHPOBAHHOE
POrpaMMHUPOBAHUE» SIBJISIIOTCS 3HAHUE TEXHOJOTUH MPOrpaMMHUPOBAHUS U COBPEMEHHBIX
KOHLEMNINI TPOrpaMMHUPOBAHMUS

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

W3ydyenue paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00yYaromuxcst CAeIyIOUUX KOMIETEHIIHIA:

KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTHIKCHU A

Pe3yJ'IBTaTI)I 06y‘l€HI/IH 110 JTUCIHUIITIMHE
KOMIICTCHIINH

I[IK-1 Cnocoben neMOHCTPHPOBaTH (yHIAMEHTAJIBHBIE 3HAHUS MAaTEeMAaTHYEeCKUX M eCTECTBEHHBIX HayK,
IIPOTPAaMMHPOBAHUS U MH(OPMAITMOHHBIX TEXHOJIOTHH

WIIK-1.1. [leMOHCTpHpYeT HAaBBIKM pEIIeHUA | 3HaeT LEeNM KIACCHYEeCKOM MaTeMaTHKH, TEOpPEeTHYeCKOit
3a[a4 KJIACCHYECKON MaTeMaTHKH, TEOPETHUECKOW | MEXaHUKH U (PU3UKU

MEXaHHKH, MaTeMaTHuecKoi Gpu3nku Brageer mnpakTHUECKUMHM HaBBIKAMH HHTEJUIEKTYaJIbHOM
MOJACPKKM PELICHHUs 33Jad KIacCHYeCKOH MaTeMaTHKH,
TEOPETHYECKOW MEXaHUKH, MaTeMaTHYECKOH (PH3UKH
YMeeT NpUMEeHATh Ha MPAKTUKE HABBIKUA UHTEIEKTYalbHOMN
MOJAEPKKH PELIeHUs 3aJad KIacCHYeCKOH MaTeMaTHKH,
TEOPETHYECKOW MEXaHUKH, MaTeMaTHYECKOH (PU3UKH
WIIK-1.2. JemoHcTpHpyeT HaBBIKM | 3HaeT B paMKaXx  [OCTAaBICHHOM  3ajadd  poJib
IIPOrpaMMUPOBAHHUS MOJTOTOBJCHHBIX | MPOrpaMMHUPOBAHUS MIOITOTOBJIEHHBIX ITOPUTMOB




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTopa* JOCTUIKCHU A
KOMIICTCHIIH

Pe3yJ'ILTaTI)I OGy‘leHI/IH 110 JTUCHUIITIMHEC

AJITOPUTMOB PEIICHHUS BBIYUCIUTEIBHBIX 3a7ad,
pa3paboOTKN CTPYKTYpHl M TNPOTPaMMHPOBAHHMS
PENSIMOHHBIX 0a3 JaHHBIX, @ TAKXKE IKCIEPTHBIX
cUCTEM

pELICHUS BBIYUCIUTENbHBIX 3a/1a4, Pa3pabOTKH CTPYKTYPHI U
MIPOTPaMMHPOBAHUS PEISIIMOHHBIX 0a3 MaHHBIX, a TaKXKe
SKCHEPTHBIX CUCTEM

Ymeer B pamKax MOCTaBJIEHHON 3a71a4u
HHTEIJIEKTYaIu3UPOBaTh IporpaMMUpPOBaHUE
TIOJITOTOBJICHHBIX AJITOPUTMOB PEIICHUS BBIYUCIUTENBHBIX
3aja4, pa3pabOTKU CTPYKTYpbl ¥ INPOrpaMMHUPOBAHHMS
PEISIIMOHHBIX 0a3 JaHHBIX, 8 TAKXKE IKCIIEPTHBIX CUCTEM

Bnaneer B pamkax NOCTaBICHHOW 3aJjaudl MPaKTHUECKUMHU
HaBbIKAMHM  MHTEIUIEKTYaIW3allid  IPOrpaMMHUPOBaHUSA
MIOJTOTOBJICHHBIX AJTOPUTMOB PEUICHUS BBIYHCIUTENBHBIX
3ajad, pa3pabOTKW CTPYKTYpPbl ¥ INPOrPaMMHPOBAHHMS
PEISIIMOHHBIX 0a3 TaHHBIX, @ TAK)KE SKCHEPTHBIX CHCTEM

WIIK-1.3. BmameeT ceTeBBIMH TEXHOJOTHIMHU, B
TOM YHCIIe, OCHOBAMU TEOPHH HEHPOHHBIX CeTeit

3HaeT ceTeBbIe TEXHOJIOTHH, B TOM YHCJIE, OCHOBAaHHBIE Ha
TEOpUU HEMPOHHBIX CETEH

Bnageer meromamu M IpHeMaMH aHaldW3a IMOCTABICHHBIX
3aj1a4 ¥ BEI0Opa 3¢ (HEeKTUBHBIX MAaTEMaTHIECKIX METOIOB Ha
OCHOBE CETEBBIX TEXHOJIOTHM, B TOM YHUCIE, OCHOBAHHBIMU
TEOpUU HEMPOHHBIX CETEH

YMmeer IOpUMEHSATh  METOABl M TIpPHUEMBl  aHalu3a
NOCTaBJIGHHBIX  3agad W BbIOOpa 3¢ (EeKTUBHBIX
MaTEMaTUYECKUX METOJIOB HA OCHOBE CETEBBbIX TEXHOJIOIUH,
B TOM YHCJIE, OCHOBAHHBIMU TEOPUU HEUPOHHBIX CETEH

HIIK-1.4. Cobupaer W aHAIU3UpPyeT HAy4YHO-
TEXHAYECKYI0 HH(POPMAILUIO C y4ETOM 0a30BBIX
MpeICTaBICHAN, TIOJYYEeHHBIX B  0ONacTH
(yHOAMEHTAIFHOW  MaTEeMaTHKH, MEXaHUKH,
€CTeCTBCHHBIX HAyK, NpPOTPaMMHUPOBAaHHUA U
HHPOPMAMOHHBIX TEXHOJIOTHI

3HaeT poib HAaBBIKOB JIOTMYHOTO M JETAJU3UPOBAHHOTO
UCCIIEZIOBaHNUS HAYYHO-TEXHUYECKON HH(OpMALINK C y4eTOM
0a30BBIX TNPEACTABICHWH, IOTYYEHHBIX B  oOmacTu
(yHIaMEHTaIbHON MaTeMaTHKH, MEXaHHKH, €CTECTBEHHBIX
HayK, IPOTrpaMMHPOBaHUs M HH()OPMAaMOHHBIX TEXHOJIOTHH

Brnageer HaBbIKaMHM JIOTMYHOIO U J€TalU3UPOBAHHOIO
HCCIIeIOBAaHNS HAYYHO-TEXHUYECKOW HH(POPMALIUHU C YIETOM
0a30BBIX  IPEICTABICHWH, TMOJIYYEeHHBIX B  00JacTh
(dyHIaMEHTaIbHOM MaTeMaTHKH, MEXaHHKH, €CTECTBEHHBIX
HayK, IPOrpaMMHUPOBaHKs U HHOPMAIIMOHHBIX TEXHOJIOTHI

YMmeer  IEMOHCTPUPOBATH  HABBIKM  JIOTHYHOTO U
JETaTM3UPOBAHHOTO HCCIICIOBAHUS HAYYHO-TEXHHUYSCKOU
uHpOpPMAIIMK €  y4eToM 0a30BBIX  MPEICTABJICHUH,
NOJYYEeHHBIX B 001acTd (yHIAMEHTAILHOW MATEMAaTHKH,
MEXaHHKH, E€CTECTBEHHBIX HAyK, NPOrPaMMHPOBAHUS WU
UH()OPMAITMOHHBIX TEXHOJOTHIA

UIIK-1.5. [TnanupyeT U OCYIIECTBIIIET HAYy4HO-
HCCIIEI0BATEIbCKYTO JIeSITEIIEHOCTD B
MaTeMaTuKe, MeXaHnke 1 HHPOpMaTHKe

B mpodeccroHanbHON ESATENBHOCTH 3HAET METOIUKY
pa3paboTKM W peanu3aliyl ajJrOpUTMOB Ha 0a3e S3BIKOB
BBICOKOTO YPOBHS M IAaKETOB IPHUKJIAIHBIX INPOTPaMM B
MaTeMaTuKe, MeXaHuke M HHQOpMaTHKe

B mpodeccronansHO NEsTENEHOCTH BiIaZeeT METOANKOH
pa3paboTKu W peanu3aluyl ajJrOpUTMOB Ha 0a3e S3BIKOB
BBICOKOIO YPOBHS M IIaKCTOB IPHUKJIAJHBIX IIPOrpaMM B
MaTeMaTHKe, MEXaHUKe ¥ HHPOpMATHKE

B mnpodeccrnonanpHOW JESATETHPHOCTH YMEET TPHMEHATh
METOJMKY pa3padOTKH M peasu3alii aJropuTMOB Ha Oa3ze
A3BIKOB  BBICOKOI'O YPOBHSA M TIIAKCTOB MPHKIATHBIX
nporpaMm B MaTEMATUKE, MEXAHUKE U HH(bOpMaTI/IKe

ITK-2 CriocoGeH nMpoBOAKUTH HAYYHbIE UCCIIC0OBAHN

npodecCHOHATLHON AeATENbHOCTH

s, HA OCHOBE CYIIIECTBYIOIIX METOI0B B KOHKPETHOM 00nacTu

UIIK-2.1. JIleMOHCTpUpYET NPAaKTHYECKUE HABBIKU
B MPOBEICHUU  HAYYHO-HCCIIET0BATENBCKOM
paboTH! B poheCcCHOHATBHOM 00IacTu

3HaeT menaM HayYHO-HCCIIEN0BATENbCKOM paboTel B 001acTH
rapajuielbHOi 00paboTKH

Brnageer mpakTH4eCKUMM HaBbIKAMU MPOBEJICHUH HAYYHO-
HCCIIEIOBATENbCKOM  paboTel B 0ONacTd  0OpabOTKH
nH(OPMALMOHHOTO MTOKCKA




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTopa* JOCTUIKCHU A
KOMIICTCHIIH

Pe3yJ'ILTaTI)I OGy‘leHI/IH 110 JTUCHUIITIMHEC

YMeeT NPUMEHATH Ha MPAKTHKE HABBIKM IPOBEACHUS
HAyYHO-HCCIIEI0BATENBCKOM paboThl B obxacti
rapaJulebHOH 00paboTKH a

UIIK-2.2. CocraBisieT IJIaH peIIeHHs, CTABUT B
XOJIe PpeLIeHUs MPOMEXKYTOUHbIE IEeIH JId
JOCTIDKEHUS OCHOBHOH, KPUTHUKYET
MIPEUIOKEHHBIN MTyTh pelieHus 3ajaud u
IIPOTHO3UPYET BO3MOXKHBIH pe3ynbTaT

3HaeT B paMKax MOCTaBJICHHOM 3a1a4u POJIb IJIaHa PEIICHU

3a7Ja4i, MOCTAaHOBKY MHNPOMEKYTOUYHBIX Lenei, MecTo
AJIbTCPHATHUBHBIX BapuaHTOB n IMMPOTHO3UPOBAHUE
BO3MOXHBIX PE3YyJIbTATOB B obactu HapaHHeHLHOﬁ

00paboTKH a

Ymeer B paMKax MOCTaBJICHHON 3aJ]aul COCTaBJIAThH IIaH

pelleHuss  3aja4d, CTaBUThb IPOMEKYTOUHBIE  ILIEJH,
aHAIN3UPOBATH aJIbTEPHATHBHBIC BapUaHTHI u
MIPOTHO3UPOBATh BO3MOXHBIE pPE3yIbTaThl B  O0OJACTH

mapajuIelbHOH 00pabOTKH

Bnageer B paMkax NOCTAaBJIEHHOM 3aJaud MPaKTUYECKUMH
HaBBIKAMH  COCTaBJICHHMS IUIAHOB  pEIICHHS  3aJauH,
TIOCTaHOBKH MPOMEXXYTOYHBIX LeTeH, aHaM3a
QIPTEPHATHBHBIX ~ BAPHAHTOB W IPOTHO3MPOBAHMSA
BO3MOXXHBIX PE3yJIbTaTOB B O00JacTH Mapajuie’bHON
00paboTKH

WIIK-2.3 AHanu3upyeT NOCTaBJICHHBIC 33aaull U

BbIOMpaeT  3((deKTHBHBIE ~ MaTeMaTHYECKHE
METOAbl TNpH  pPa3pabOTKE AJrOPUTMOB U
BBIYHCIIUTEIbHBIX ~NPOTpaMM  JUIA  pELICHUs

COBPCMCHHBIX 3a1a4 €CTCCTBO3HAHU

3HaeT METOAbl U NPUEMbI aHANIN3a MOCTABJICHHBIX 3a/ad U
BbIOOpa A(P(EKTHUBHBIX MaTEeMaTHYECKUX METONIOB IpHU
pa3paboTKe arOpUTMOB U BBIYUCIUTENBLHBIX TIPOTPAMM ISt
pelLIeHUs] COBPEMEHHBIX 3a/lad €CTECTBO3HAHHS B 00JIaCTH
mapajuieIbHOW 00padOTKH

Briageer mMeTomamMm M TIpHEeMaMH aHaNW3a MOCTABJICHHBIX
3a7a4 u BBIOOpa 3((PEKTHBHBIX MaTEMAaTHYECKHX METOJOB
NpH pa3paboTKe ATOPUTMOB U BBIYUCIHTEIBHBIX IIPOrpaMM
IUISL PCEIICHUS COBPEMEHHBIX 3aJad eCTECTBO3HAHUS B
001acTH MapajuIebHOW 00padOTKU

YMeeT NpUMEHATh METOABl M INPHUEMBl  aHaIH3a
MOCTAaBICHHBIX  3aJa4y W BBIOOpPa 3 (PEKTHBHBIX
MaTeMaTHYeCKHX METOJIOB IIpH pa3pabOoTKe alropuTMOB U
BBIYHMCIIUTEIIBHBIX MPOTPaMM JUIS PEIISHHsT COBPEMEHHBIX
3a]1a4 €CTeCTBO3HAHUS B 00J1aCTH MapauleIbHON 06paboTKu

WIIK-2.4. JleMOHCTpUPYET HaBBIKU JIOTUYHOTO M
MOCJIEIOBATENBHOTO  M3JIOKEHHs — MaTepuasa
HAy4YHOT'O UCCJIEI0BAaHUs B yCTHOM U IUCbMEHHOU

dbopme

3HaeT poJb HABBIKOB JIOTHYHOTO WU IIOCIIEA0BATEIHHOIO
U3JI0KEHUS MaTepuaa HayqHOTO HCCIEIOBAHUS B YCTHOH H
NHCbMEHHOH (opMe B 06s1acTi HHPOPMALIMOHHOTO MOUCKA

Bnaneer HaBbIKaMH JIOTHYHOTO W TIOCJIEIOBATEIBHOTO
U3JIOKEHUS] MaTepHaia HayqyHOTrO MCCIIeIOBaHHs B YCTHOM 1
mucbMeHHOW (opMe B 001acTé 00pabOTKE HEYUCIOBOM
WHpOpPMANUHU B 00JIaCTH MapauieTbHONH 00paboTKH

VYMeeT  eMOHCTPUPOBATh  HAaBBIKM  JIOTHYHOTO  H
TIOCJIEIOBATENIFHOTO  M3JIOKEHHSI MaTepHuana HayqHOTO
WCCIIEIOBAaHMSI B YCTHOW M IMHMCBMEHHOH (hopMe B 00iacTH
oOpaboTrke  HeuuwcioBod uHpopmMammum B obyactu
rapajuielbHOi 00paboTKH

WIIK-2.5. Tlpumenser B
JICATEIbHOCTH ~ METOJUKY
peanM3aliu  AITOPUTMOB  Ha
BBICOKOTO yPOBHSI W TaKETOB
POrpamMM MOJICTUPOBAHUS

npodeccnoHaTbLHOM
pazpaboTku  H
0aze  S3BIKOB
IIPUKJIIaTHBIX

B mpodeccnonanpHOW AEATEIHLHOCTH 3HACT METOIUKY
pa3pabOTKu M peaju3aly ajlropuTMOB Ha 0a3e S3bIKOB
BBICOKOI'0O YpPOBHA HW TIIAKETOB MPHUKIAAHBIX IIpOrpamMm
MOJICTUPOBaHUs B 00JaCTH NMapayiebHON 00paboTKH

B mpodeccroHanbHON [EATENFHOCTH BIAICET METOAMKOMN
pa3pabOTKu M peaju3alyd alropuTMOB Ha 0a3e S3bIKOB
BBICOKOT'O YPOBHS M IIaKETOB MPHUKIAJHBIX MPOrpamMM
MOJIEIMPOBaHMUsI B  oOnacTh 00paboOTKE HEYHCIOBOH
nH(opManuu B 00JIacTH napajieabHol 00paboTKH

B mpodeccrHoHanbHON AEATEIBHOCTH YMEET MPHUMEHSThH
METOJIMKY pa3pabOTKU U peaiu3aliy aJrOpUTMOB Ha Oase
SI3BIKOB  BBICOKOTO yPOBHSI M TAKETOB HPUKIAIHBIX
MpOrpaMM  MOJIEIUPOBAaHKMS B OOJIACTH MapajUIeIbHOM
00paboTKH




PesynpraTthl 00yueHHs] MO TUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAMOCTOSATEJILHOM paboThl 00y4YaroIIKUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIETEHLMH  CUMTalOTCs  COPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2. CTpyKTYpa U coaep:KaHHe U CHUIITUHBI

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT

OOmmast TpyJ0EMKOCTh TUCHUILUIMHBI COCTABISACT 2  3a4eTHBIX eAuHuIl (_72 4acoB), UX
pacnpeieneHye no BuaaM padoT MPeCTaBICHO B TabIuIe

Bunst pabot Bcero Dopma o0yueHus
4acoB OYHO- 3a04yHas
OYHas
3a04yHas
3 X X X

ceMecTp ceMecTp ceMecTp Kypc

(gachl) (gachl) (uachl) (uachl)
KonTakTHas padoTa, B TOM 4ucJje: 20,2 20,2
AyauTopHbIe 3aHATHS (BCEro): 20 20
3aHATH JEKIIMOHHOTO THIIA 10 10
J1a00pATOPHBIC 3aHATHUS 10 10

MPaKTHYECKUE 3aHATHS
CEeMMHAPCKHE 3aHSATHS

Wuas koHTaKTHasi padora:
KonTposas camocTosTenbHOM paboTh
(KCP)

IIpomexyrounas arrecraius (MKP) 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM 518 51.8
qucie:

Kypcosas pabora/mpoext (KP/KIT)
(OarOTOBKA)

KonrponbHas padborta
Pacuérno-rpaduueckas padora (PT'P)
(OaroTOBKA)

Pedepar/acce (moaroroBka)
CamocTosTeNnbHOe N3yYeHNE Pa3ielioB,
CaMoIToIroTOBKa (popaboTka u
MIOBTOPEHHE JIEKITHOHHOTO MaTephaia u
MaTepHaia y4ieOHUKOB U y4eOHBIX 40 40
moco6uit, MOATOTOBKA K JTa0OPaTOPHBIM U
MPaKTHYECKUM 3aHSATHSM, KOJUIOKBHYMaM
1 T.J.)

IToaroroBka K TEKyHIeMy KOHTPOJIIO 11,8 11,8

KonTpoas:

IToaroroBka K 3auery

O6mas gac. 72 72
TPYAOEMKOCTh B TOM YHCJIE
KOHTAKTHasA 20,2 20,2
padora
3a4. efl 2 2

2.2 ConepxxaHue QM CUUILTHHBI

Pacnipenenenue Bua0B yueOHOM pabOThI M X TPYIOEMKOCTH IO Pa3iesiaM IUCIUILTHHBL.

Pa3nens! (TemMbl) AMCHUILIMHBL, U3y4aeMmble B3 cemectpe (2 kypce) (__ouHas_ ¢popma
o0yucHHMS)



KoanuectBo yacos

Bueay

AynutopHas  |[AMTOD

Bcero paborta Hast

abora

I13 JIP | CPC
5) 6 7

pasa HanmenoBanmne pas3aciioB
cJia

&=

1 2 3
BBenenne B mapamienbHble mpoiecchl. OCHOBHBIE
nousitus. Cucrematuka Gnunna. [1IoTOK MHCTPYKLIMIA.
[Torok  fmaHHBIX. ApPXUTEKTypa  NapauieIbHOTO
MIPOrPaMMUPOBAHHSL.

Mogaenwu MNlN: c COBMECTHO NCMNOJ1b3YyEMOM NaMsaTbio, CO
2. |MHOXEeCTBOM MOTOKOB, C pacrnpeaenéHHoin namatbio/| 9 2 2 5
nepegadyen coobLieHnin, napannenbHbiX AaHHbIX
Pa3zpaboTka napasieabHON MIPOTPAMMBI -
3.  |mekomnosuuus  3ajaun, HasHadeHwe  3apaun,| [ 1 1 5
arsioMepaumusi, yCTaHOBJIEHNE COOTBETCTBUS
CpencrBa mapajjiebHOrO IPOrpaMMHUPOBAHHUST  Ha
Python. Opranusanus npoieccoB U MOTOKOB
[MapasutenbHOCTh Ha OCHOBE MOTOKOB. Moyse Python
5. |Threading. O6nekthl thread, lock, RLock, semaphore,| 7 1 1 5
condition, event

[TapannenbHOCTD Ha OCHOBE MPOLIECCOB.
Python multiprocessing.  ITopoxmenue  mporiecca.
6. |MMeHoBanue mporecca. 3amyck mporecca B GoHOBOM| 7 1 1 5
pexuMme. YHUUYTOXKEeHUE Tmpouecca. OnpeneneHue
Mponecca B NOJJYMHEHHOM KJ1acce.

Ouepenu ans oomeHbl oObekTamMu. KouBelepsl s
oOMeHa oObekTamMu. CHHXpPOHM3AIUS IPOLECCOB.
Ynpasnenue COCTOSIHUSIMU IIPOLIECCOB.
Hcnosnp30Banme nmyia npoueccoB

Oowmen coobmiennit (MPI-Message Passing Interface).
Crpykrypa MPI. Moaynb mpidpy Pyhon.
B3auMoaencTemsa Touka- Touka. YXoa OT B3aMMHOWN
6710KNPOBKMU. B3anmopencrteme yepes
8. LUIMPOKOBELLLATENbHbIA ~ OB6MEH. BsaumogeincTteune| 7 1 1 5
yepes yHKUMIO scatter. B3aumopelicTeBue uyepes
pyHKUMIO gather. B3anmopericteune yepes
Alltoall. Onepauus pefyLupoBaHuUs.
OnTUMM3aumsi B3aMMOAENCTBUS.

HUTOI'O no pazdenam oucyuniuul 60 10 10 40
Konrpoiss camocrositensHo# pabotsl (KCP)
IIpomesxyrounas arrectauus (MKP) 0,2
IToAroToBKa K TEKYLIEMY KOHTPOJIIO 11,8
OO1mas Tpy10eMKOCTb 10 AUCIUTUINHE 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 3aHaTus JeKIMOHHOI0 THIA

®opma
Haumenosanue P
Ne asnena Coneprkanue pasjaena TEKYLIETO
P KOHTPOJIS




1 1 3 4
1. Beenenue B o6macte  |BBenenue B mapaiensHbie mporecchl. OcHoBHBIE| KOHTPOIBHBII
[apaJuIeIbHOTO nonsatus.  Cucrematuka  @uuuHa.  Ilorox|ompoc.
NpOrpaMMUpOBaHMs  [MHCTPYKIUK. [lOoTOK JaHHBIX. ApPXUTEKTypa
MapajuieIbHOTO MPOTrPaMMHUPOBAHUSL.
2. |Mopenu napamnensHoro|Mogenm TM:  C  COBMECTHO  MCMO/b3yeMomn | KOHTPOIbHBIH
IPOrpaMMHUpOBaHust |1@MATbIO,  CO  MHOXECTBOM  MOTOKOB,  C|ompoc.
pacnpeaenéHHomn namaTbto/ nepenaven
CoobLEeHUI, NapanienbHbIX AaHHbIX
3. Pa3paboTka PaszpaboTka  mapautenbHOiW — mporpamMmbl  — KOHTposbHBIH
napasuieIbHON JIEKOMMO3MLUMA  3ajayu, HasHayeHue 3ajauwm,|Oompoc.
IPOTrpamMMBbl arnomepaums, yCTaHOB/IEHWE COOTBETCTBUS
4, CpenctBa KonTponbHblii
napajuieIbHOTO CpencTBa napajuieIbHOT0 IPOrpaMMHUPOBAHUS Ha |OTIPOC.
nporpaMMupoBanus Ha [Python. Opranusanms mporeccoB 1 OTOKOB
Python
5. [TapamnensHocTh Ha  |[lapaynenbHOCT Ha OCHOBE MOTOKOB. Moaynb|KOHTpOIbHBII
OCHOBE MIOTOKOB Python Threading. O6bextsI thread, lock, RLock,|ompoc.
semaphore, condition, event
6. [TapannensHocTh Ha ([lapamienbHOCT,  HAa  OCHOBE  IporieccoB. KOHTpOJIbHbIN
ocHoBe mporieccoB  |Python multiprocessing. Iloposkaenue mpoiecca. [ornpoc.
HNmenoBanne mpouecca. 3amyck Ipolecca B
(GOHOBOM pexuMme. YHHUUTOKEHHE IMpolecca.
Onpenenenue npoiecca B MOJYMHEHHOM KJlacce.
7. | Ouepenu st oomensl |Ovepenu s oOMeHbl oObekTamu. Konseiepsl| KOHTpOIBHBIHM
o0beKTaMu s obMmeHa  oObektamu.  CHHXPOHHM3AIIWS|OTPOC.
MPOLECCOB. Ynpasnenue COCTOSTHUSIMU
nporieccoB. Mcnonap30BaHue mysa NpoueccoB
8. Oomen coobmiennii  [O6men  cooOmienunii  (MPI-Message  Passing|KoHTponbHbIi
Interface). Ctpykrypa MPI.|onpoc.
Moaynb mpidpy Pyhon. B3auMoaeiicTBmsa Touka-
TOoyka. Yxoa OT B3auMMHOW  610KMPOBKMU.
B3auMogencTeme 4epes LWKMPOKOBELATENbHbIN
obmeH. B3auMopeincteme uepes  QYyHKUUIO
scatter. B3auMmoaencreme uepes PyHKLMUIO
gather. B3aumopencrteme 4epes Alltoall.
Onepauyus peayunpoBaHus. OonTumMmnsayms
B3aUMOAENCTBUS.

2.3.2 3aHATHA CEMUHAPCKOIO TUINA (MPaKTHYeCcKUe / ceMUHApPCKHe 3aHATHA/
J1abopaTopHbIe padoThl)

Ne HaumeHnoBanue 1abopaTopHbIX paboT Popma Tekymero
KOHTPOJIS
1 3 4
1. [TapannenpsHOCTh HA OCHOBE ITOTOKOB Samura JIP
2. [TapannenbHOCTh HA OCHOBE MPOIIECCOB 3amura JIP
3. Ouepenu 111 0OMEHBI 00BEKTaAMH 3ammra JIP
4, OOMeH coOOIIeHHIT 3ammura JIP

3amura naboparopHoii pabotsl (JIP), Bemmonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduueckoro 3amanmsi (PI'3), manmucanue pedepara (P), acce (9),
kotokBuyM (K), rectuposanue (T) u T.x1.



[Ipy wW3yyeHWHM JOUCUMIUIMHBI MOTYT TPUMEHATHCS  JJICKTPOHHOE OO0ydeHue,
JTUCTAaHIIMOHHBIC 00pa3oBaTeNbHbIe TeXHOIoruu B coorBeTcTBUM ¢ DI'OC BO.

2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (P0eKTOB)
KypcoBsie mpoekTsl 1 paboThl HE IPETYCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSITEILHOH padoThI
00y4YaIIUXCS M0 JUCHUILIMHE (MOYJII0)

Hepequb y‘le6H0'MeTOI[I/ILIeCKOFO obecnieueHus JUCHUITIIMHBI I10

Ne Bun CPC BBINOJIHEHUIO CAMOCTOSITEIBHOM paboThI
1 2 3
1. |Paborac Cesepenc, U.Beenenue B nmporpammupoBanue Ha Python

JeKIMOHHBIM  |[DnexTponHbIii pecype] / Y. CeBepenc. - 2-e u3n., ucnp. - M. :
MaTepUaIoM Hanuonaneneiii OtkpeiTeiii YHUBepeuTeT «MMHTYUT», 2016. - 231 c. -
https://biblioclub.ru/index.php?page=book&id=429184

IlonHoe PYKOBOACTBO IApAJJICIIbHOT'O ITPOrpaMMHUPOBAaHUA HaA
Python Kyan Hryen, Packt Publishing, Hosi0ps 2018.
http://onreader.mdl.ru/MasteringConcurrencyInPython/content/index.html

2. |Uzydenwme [TpakTHKyM [0 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
naboparopubiM |YHuepcuretr «MHTYUT», 2016. - 179 c. -

3aHATHAM https://biblioclub.ru/index.php?page=book&id=429256.

Vac, M. Python u ananu3 gaHHbIx [DneKTpoHHBIH pecypc] — Mockaa :
JAMK Tlpecc, 2015. — 482 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/73074. — 3aru. ¢ skpaHa.

[TonHOE PyKOBOACTBO MapauIEIbHOTO IPOrPAaMMUPOBAHUS Ha
Python Kyan Hryewn, Packt Publishing, HosiOps 2018.
http://onreader.mdl.ru/MasteringConcurrencylnPython/content/index.html

3. |llogroroBka k |MeToanyeckre peKOMEHIAIUH 10 OPraHU3aLUU CAMOCTOSITEIbHON
3a4ery paboTHI CTYICHTOB YTBEPKACHHBIC Kad)eapOoil BEIYUCIUTEEHON
MaTeMaTHKHU 1 nHpopMaTuku, potokos Ne 14 ot 14.06.2017 r.

VY4eOHO-MeToIMYeCKhe MaTepualibl Ui CaMOCTOSTEIbHOM pPabOThl OOydaIOIIMXCS M3
YHCJia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370p0oBbsi (OB3) mpenocrasinstorces
B hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:

Jljig U1 ¢ HapyILIEeHUSIMU 3PEHUS:

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

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHoOM popme Ha si3bike bpaiins.

JUig U1 ¢ HapyIIEHUAMH CiIyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist i1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO ammapaTra:

— B Ie4aTHoi (opme,


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

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
o0yyJarouuxcs.

3. OOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM UCIHUNJIHHBI
(Momy.Jis)

B xonme wu3yyeHus JUCHMIUIMHBI TPEAYCMOTPEHO HCIOJIB30BAHHE  CIIEIYIOLIUX
00pa3oBaTENbHBIX TEXHOJIOTHI: JIKIIMW, TNPAKTHYCCKHUE 3aHATHS, MpoOJeMHOE OOydeHHeE,
MOJIyJIbHAsE TEXHOJIOTHS, MOATOTOBKA MHCHMEHHBIX aHATHTHYECKUX PadOT, CaMOCTOATEIbHAs
paboTa CTy/ICHTOB.

Cem | Bup 3ansarus Hcnonp3yemble UHTEpAaKTUBHBIE 00pa30BaTeIbHbIC Konnuec
€CTp TEXHOJIOTUHU TBO
4acoB
3 | JlaboparopHbie | BBenenue B mapamienbHbie poriecchl. OCHOBHBIE 1
3aHATUSA noHsATusA. Cucremarnka @nuHHa. [loTok HHCTPYKUIMNA.
[ToTok naHHBIX. ApXUTEKTYpa NapauIeIbHOrO
IPOrpaMMHUPOBAHUS.
Mogenu MM: ¢ COBMECTHO UCMNO/b3YEMOM NaMATbIO, 1

CO MHOXXECTBOM MOTOKOB, C pacnpeaenéHHom
namaTblo/ nepepayden coobweHmnit, napaanenbHbiX
AaHHbIX

Pa3paboTka nmapamieasHOi IporpaMMbl — 2
JEeKOMMNOo3MLUMS 3a4a4Mn, Ha3HAYEHUE 3a4aulm,
arnoMepauund, yCtaHoBJ1eHUE COOTBETCTBUA

CpencTBa napauieIbHOTO TPOrpaMMHUPOBAHUS Ha 2
Python. Opranusanusi mpoueccoB ¥ MOTOKOB
[TapanienpHOCTh HA OCHOBE OTOKOB. Moyns Python 2

Threading. O6wexTsI thread, lock, RLock, semaphore,
condition, event

[TapamiensHOCTh Ha OCHOBE TIPOIIECCOB. 2
Python multiprocessing. ITopoxaenue mporiecca.
NmenoBanue nporiecca. 3amyck nporecca B GOHOBOM
pexxuMe. YHHUUTOXKEeHUe nporecca. OnpeneneHue
polecca B MOAYMHEHHOM KJTacce.

Ouepenn 115t oOMeHbl 00bekTaMu. KoHBeiieps! s 2
obmeHa o0bekTamu. CHHXPOHHU3AIIUS TTPOIIECCOB.
VYpaBieHrue COCTOSTHUSMU MPOIIECCOB.
Hcnonp3oBanme nmyia npoueccon

Hmoeo: 10

KoMIeTeHTHOCTHBIM MOAXOJ B paMKax MpENnoJaBaHus IUCLMIUIMHBI pealu3yeTcs B
UCIIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMI M AaKTHBHBIX METOAOB (IIPOEKTHBIX METOJIUK,
pa3bopa KOHKPETHBIX CUTYaIMi HHBIX (POPM) B COUETAHUU C BHEAYTUTOPHOI paboToii.

NudopmaniionHble  TEXHOJIIOTUH, TMpPUMEHSEMblE TMpPU  HU3YYEHHHM  JUCIUIUINHBI:
UCTOJb30BaHUE  HMHMOPMAIMOHHBIX  PECypcoB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTh MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIOTHH, TPUMEHSIEMbIE IPH U3YYEHUN AUCHUTUTUHBI
— Uil JHIl C OrPaHMYEHHBIMH BO3MOXKHOCTAMH 3I0POBBSI IPENYCMOTPEHA OpraHMU3aLMs
KOHCYJIbTAIMH C UCMIOJIb30BAHUEM 3JICKTPOHHOM MOYTH M MH(POPMAIMOHHO-KOMMYHUKAIIMOHHOM
Cpelbl By3a.



9. OueHoyHble CcpeACTBa I

MPOMEKYTOYHOM aTTeCTAUMHU

TEKYIIEro KOHTPOJIA ycneBaeMoCTH H

OneHouHble cpelcTBa IpeJHAa3HAueHbl Ul KOHTPOJII M OLIEHKH 00pa30BaTEeNbHBIX
JOCTIDKEHUH  00y4aroluXxcs, OCBOMBIIMX MporpaMMmy y4deOHOW aucuumiuHbel «Teopus wu
TEXHOJIOTUM UH(OPMALIMOHHOT'O IIOMCKa.

OneHouHbIE CpPeNCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIIero
KOHTPOJIs B (hOpME TECTOBBIX 3aJaHUMH, TOKJIaAa-IPE3EHTALMU 110 TPOOJIEMHBIM TeMaM Pa3/ieioB
JTUCLIUTUIMHBL, Pa3HO YPOBHEBBIX 3aJlaHUH U MMPOMEKYTOUYHOM aTTecTauu B (popMe BOMPOCOB U
3aJJaHuH K 3a4eTy.

CTpyKTypa OlEeHOYHBIX CPEICTB AJIs TEeKYIIeil U MPOMEKYTOYHOH aTTecTaluu

No HaumenoBaHue O1ICHOYHOIO
n/m cpencTBa
Kox n HanmenoBanue
Pesysprarel 00y4eHus . IIpomesxyTo
HMHIUKATOpa Texymmii
KOHTPOJIb Had
aTTecTanus
1. HIIK-1.1. 3HaeT menM  KJIACCHYECKOH  MaTeMaTHKH, | Ompoc no | Bonpocer Ha
JleMoHCTpHUpYET TEOPETHYECKOW MEXaHUKH U (pHU3NKH TeMe, sk3aMenel -
HaBBIKU pelleHNs 3371 naGoparops | 30
KJIACCHYECKON ast paGora
MaTeMaTHKH,
TeopeTHuECKOit Buageer NpaKTHIECKHMH HaBBIKAMH | OIIPOC no | Bonpocsr Ha
MEXAHUKH, MHTEJIEKTyallbHOM NOEPHKH PEIIeHn 33711 | reme, sK3aMenel -
MATEMATHICCKON KIIACCHYECKOH  MaTeMaTHKH, TEOPETUECKOH | paGoparopn | 30
Fa— MEXaHHKH, MaTeMaTHIeCcKoi (Gpru3nku an pabota
YMeer TNpuUMEHATh Ha NPAKTUKE HAaBBIKU | OMPOC mo | Bonpocsr Ha
UHTEIUIEKTYAIbHOU MOJIEPIKKU PEIIEHUS 32/1a9 | Teme, 3k3aMenel -
KIIACCHYECKOH ~ MATEMaTHKH, TEOPETHYECKOH | nagopatopn | 30
MEXaHHKH, MaTeMaTHIeCcKoi (Gpu3nku an pabota
2. UIIK-1.2. 3HaeT B paMKax MOCTAaBIEHHOM 3aJadd poib | OMPOC no | Bonpocsl Ha
JeMmoHcTpupyeT MIPOrpaMMHPOBAHHUS TOJTOTOBJIEHHBIX | TeMme, sK3aMenel -
HaBBIKH aNrOpUTMOB PEIICHUS BEIMUCIMTENbHBIX 321184, | jaGopatopr | 30
IIPOTPaMMHPOBAHHS pa3paboTKK CTPYKTYPHI M HPOTPAMMHUPOBAHUS as pabora
ITOJITOTOBJICHHBIX peNAMOHHBIX ~ 0a3  HaHHBIX, a  TaKxke
AITOPUTMOB PEIICHUS | SKCIEPTHBIX CHCTEM
BBIUUCIUTEIBHBIX YMeeT B paMKax IIOCTAaBJICHHOH 3aJadd | OMpoC mo | Bonpocer Ha
3amad, pa3paboTKH | MHTEJIEKTYaIu3MpoBaTh MPOrPAMMHPOBAHHE | Teme, sK3aMenel -
CTPYKTYPBI M | TOATOTOBJIEHHBIX ANTOPUTMOB pemeHus | agonaropn | 30
IPOrpaMMHPOBAHHS BBIYUCITUTEIHHBIX 3ajad, pa3paboTku an pabota
PENALUOHHBIX 0a3 | CTPyKTypHI u IIPOrpaMMHPOBaHUS
JaHHBIX, @ TaKkKe | peJsIIMOHHBIX 0a3  JaHHBIX, a  TaKke
JKCHEPTHBIX CUCTEM 9KCHEPTHBIX CUCTEM
Brnageer B pamkax IIOCTaBIEHHOM 3aJaudl | OMpocC no | Bonpocsl Ha
MIPAKTUYECKUMU HABBIKAMH | TeMme, sK3aMenel -
HHTEJUIEKTyaIu3aliu TPOrPAMMHPOBAHNS | pagopatopr | 30
ITOJITOTOBJICHHBIX ANTOPUTMOB peurenns | pa6ota
BBIYHCIIUTENFHBIX 3amad, pa3paboTku
CTPYKTYPHI " IIPOrpaMMHPOBAHUS
pelAnMOHHBIX  0a3  JAaHHBIX, a  TaKxke
9KCHEPTHBIX CHCTEM
3. WIIK-1.3. Brnaneer | 3HaeT ceTeBble TEXHOJOTHMH, B TOM YHUCIE, | OMPOC no | Bonpocsr Ha
CETEBBIMU OCHOBAHHBIE Ha TEOPUHU HEUPOHHBIX CETEH TeMe, 3K3aMeHel -
TEXHOJIOTUSIMH, B TOM naGoparopn | 30
qicIe, OCHOBaMHU ast pabota




HaumenoBanue OLICHOYHOI'O

MTPOBEACHUS HAyYHO-HMCCIIEIOBATEIIECKOM

TEME,

n/m cpencTBa
Kon 1 HaumeHoBaHue
Pesynprarel 00y4eHus . IIpomexyto
MHJIMKaTopa Texymwuii
KOHTPOJIIb HHad
aTTecTalys
TEOpUM  HEHpOHHBIX | Bmageer MeTomamMum U mpuemMamMu asHanm3a | ompoc 1o | Bompocsl Ha
cereit MIOCTABJICHHBIX 3a7a4 M BbIOOpa 3P(QEeKTHBHBIX | TeMe, sK3ameHel -
MaTeMaTHYCCKUX METOJIOB Ha OCHOBE CeTeBBIX | JyiaboparopH | 30
TEXHOJOTHIf, B TOM 4YHCIE, OCHOBAaHHBIMH | as paboTa
TEOPUH HEMPOHHBIX CETel
YMeeT IpUMEHATh METOIBI M NPHEMbI aHamu3a | ompoc 1o | Bompocsl Ha
MTOCTaBJICHHBIX 33734 U BbIOOpa >(P(PEKTHBHBIX | TeMe, sK3aMeHel-
MaTeMaTHIEeCKUX METOJOB Ha OCHOBE ceTeBHIX | saboparopH | 30
TEXHOJOTUIl, B TOM 4YHCIE, OCHOBAaHHBIMH | as paboTa
TEOPUH HEMPOHHBIX CETEH
4. UIIK-1.4. Cobupaer u | 3HaeT  posib  HABBIKOB  JIOTHYHOTO M | OINpPOC mo | Bonpocer Ha
aHaIM3UPyeT HAayYHO- | JETAJM3MPOBAHHOTO HCCIENOBAHHS Hay4dHO- | TeMe, sK3ameHel -
TEXHHUYECKYIO TEXHUYECKOW MH(pOpMaIMu ¢ ydyeToM 0a30BbIX | snadoparopH | 30
nHpopmanuio C | mpeACTaBICHWl, NONYyYEeHHBIX B 00JacTH | as pabora
y4eToM 0a30BbIX | (yHAAMCHTAIHHOH MaTEMaTHKH, MCXaHHUKH,
IIPECTaBICHUH, €CTECTBCHHBIX HAyK, IPOrpaMMHUPOBAHUA U
MOJTyYEeHHBIX B | MH()OPMAIMOHHBIX TEXHOJOTHH
obnactu Braneer HaBBIKaMH JIOTUYHOTO u | ompoc  mo | Bompocel Ha
(byHIaMeHTaIbHOM JeTaJU3UPOBAHHOTO HCCICIOBAHUS HAy4HO- | TeMe, JK3ameHel -
MaTeMaTHKH, TEXHAYECKOH MHPOpManuu ¢ yueToM 0a30BbIX | mabopartopH | 30
MEXaHUKH, NPENCTaBICHUH, MOJYyYeHHBIX B obyactu | as pabota
€CTECTBEHHBIX  HAyK, | (yHJAaMCHTAIbHOW MAaTEeMAaTUKH, MEXaHUKH,
IIPOTPaMMMPOBAHUA M | €CTECTBEHHBIX HAYK, MNPOTPAMMHUPOBAHUS U
nH(pOpMaLMOHHBIX nH(OPMAMOHHBIX TEXHOJIOTUI
TEXHOJIOT Ui YMeeT NeMOHCTPUPOBATh HABBIKM JIOTMYHOIO U | OINPOC no | Bonpocsl Ha
JICTATU3UPOBAHHOTO KCCIICJOBAHUS HAay4dyHO- | TeMe, 9K3ameHel -
TEXHUYECKOHM uH(pOpMaImu ¢ yueToM 0a30BbiX | saboparopH | 30
NpEeACTaBICHUH, TONy4eHHBIX B oOmacTu | asg pabora
(byHIaMEHTaNbHOM MaTeMaTHUKH, MEXaHUKH,
€CTECTBEHHBIX HAyK, IIPOrPaMMHUPOBAHUA U
WH(OPMAIMOHHBIX TEXHOJIOTHH
5. WIIK-1.5. [Tnanupyeru | B mpodeccroHanbHON  IESTEIBHOCTH  3HACT | ONPOC no | Bonpocsl Ha
OCYLIECTBIISCT METOJMKY  pPa3paldOTKH W peanu3aliH | Teme, sK3amMenel -
Hay4HO- aNTOPUTMOB Ha 0a3e S3BIKOB BBICOKOTO ypoBHs | jabopatopH | 30
HCCIIEIOBATENBCKYIO W TaKeTOB MPUKIAJHBIX  [porpaMM B | as paboTa
JeSATEIEHOCTb B | MareMaTHKe, MEXaHHKe U HHpopMaTHKe
MaTeMaruke, B mpodeccuonansHOi eaTenpHOCTH BiaaeeT | ompoc 1o | Bompocsl Ha
MeXaHHUKe U | METOIUKOM  pa3paboTKM W  peanu3alyu | Teme, sK3aMeHel-
uHpOpPMATHKE QITOPUTMOB Ha 0a3e SI3bIKOB BBHICOKOTO ypoBHsI | sabopatopu | 30
M TAKeTOB MPHUKIAAHBIX IporpaMM B | asg pabora
MaTeMaTHKe, MEXaHUKe ¥ HHPOpMaTHKe
B mnpodeccnoHanbHOW [EATENFHOCTH yMEET | OIpoC no | Bonpocsl Ha
IIPUMEHSATh METOJUKY pa3paboTku H | TeMme, JK3ameHel-
peanuzany aArOpuTMOB Ha 0ase s3BIKOB | sraboparopH | 30
BHICOKOTO YPOBHS M TaKeTOB NPHUKJIAAHBIX | as pabora
IporpaMMm B MaTeMaTHKe, MEXaHUKe H
nHdopmartuke
6. UIIK-2.1. 3HaeT Lesiu HayYHO-HUCCIIeI0BATENBCKOM paboThl | orpoc no | Bonpocsl Ha
JHemoHcTpupYyeT B 00JIaCTH NapauIeIbHOTO IPOrPAMMHUPOBAHUS. | TEME, 3ager 1-30
MIPAaKTHYECKUE HaBBIKU n1abopaTopH
B IPOBEICHUH HAy4HO- ast pabora
HCCIIeI0BATENbCKOM Braneer NPaKTHYECKUMH HaBblKaMu | onpoc  mo | Bompocwl Ha
paboTsI B | MPOBENECHUH Hay4YHO-HCCIIE/IOBATENILCKON | TeMe, 3ager 1-30
po¢eCcCHOHATIBHOM paboTs! B obmacTtu MmapajieNbHOTO | J1abopaTopH
obmactu MIPOTPaMMHPOBAHHSL. as pabora
YMeeT NpPHMEHATh Ha IPakTHKE HAaBBIKM | ompoc 1o | Bompocsl Ha

3auer 1-30




HaumenoBanue OLICHOYHOI'O

n/m cpencTBa
Kon 1 HaumeHoBaHue
Pesynprarel 00y4eHus . IIpomexyto
MHJIMKaTopa Texymwuii
KOHTPOJIIb HHad
aTTecTalys
paboTsI B obyactu napajuleNIbHOTO | J1abopaTopH
IPOrpaMMHPOBAHHUSL. as pabora

7. WIIK-2.2. CocraBusier | 3HaeT B paMKax IIOCTaBJICHHOM 3ajadyd poJb | ONpPOC no | Bomnpocsl Ha
IUIaH pelICHMs, CTaBUT | IUIaHa  pEIIeHWs  3a/Jadd,  IIOCTaHOBKY | TeMe, 3ager 1-30
B XOJE€  PpEIICHHS | MPOMEKYTOUHBIX enei, MecTo | JlabopaTtopH
MIPOMEXXYTOUYHBIE LIENN | aTbTCPHATUBHBIX BapHaHTOB u | as pabora
TSt JOCTHKCHUS | TPOTHO3MPOBAHUE BO3MOXKHBIX DPE3yIbTAaTOB B
OCHOBHOH, KPUTHKYET | OOJacTH MapaIeIbHOTO NPOrpaMMHPOBAHUSL.

NPEATIOKEHHBIH IyTh | YMeeT B paMKax [IOCTaBICHHOW 3aJa4yd | Ompoc no | Bonpocsl Ha
pelieHds 3aJa4d M | COCTaBJIATh IUIAH DEHICHHUsS 3aJadd, CTaBUTh | TEME, 3ager 1-30
IIPOTHO3UPYET MIPOMEKYTOYHBIC LETH, aHaJIM3UPOBATh | JaOOPATOpH
BO3MOXKHBIA PE3yJILTAaT | albTepHATHBHBIC BapUaHTBl U MPOTHO3UPOBATH | as paboTa
BO3MOXKHBIE pe3yNbTaThl B obnacti
MapaJuIeNIbHOTO MPOrPaMMHPOBAHHSI.
Brnaneer B paMkax MOCTaBJICHHOM 3aJadd | ompoc no | Bonpocel Ha
MPaKTHYECKUMH  HaBBIKAMH  COCTaBJCHUS | TeMe, 3ager 1-30
IUIAHOB ~ pelIeHWs]  3ajJayd, IIOCTAaHOBKH | J1abopaTopH
TIPOMEXKYTOYHBIX ene, aHanu3a | as pabora
IbTEPHATHBHBIX BapHaHTOB "
MIPOTHO3UPOBAHMUS BO3MOXHBIX PE3yJIbTaTOB B
00J1acTH MapaJIIeIbHOTO POrPaMMHUPOBAHHSL.

8. WIIK-2.3 Aranusupyer | 3HaeT  METOABI W IPUEMBI  aHalK3a | ONpoC no | Bonpocsl Ha
MIOCTABJICHHBIE 33/1a4M | ITOCTAaBICHHBIX 3aJad M BBIOOpa 3(P(EeKTHBHBIX | TeMe, 3ager 1-30
u BBIOMpAET | MaTeMaTHUECKUX METOJOB TpH pa3paboTke | yabopaTopH
s peKTUBHBIC QITOPUTMOB U BBIYMCIIUTENBHBIX IPOrpaMM Juisi | as paboTta
MaTeMaTH4ecKHe pELICHUs] COBPEMEHHBIX 3a/1a4 €CTECTBO3HAHUS
METOJIBI npy | B 00JIACTH NApaJUIeIbHOTO MPOrPaMMHPOBAHHSI.
pa3paboTke Bnaneer MmerojamMm W TpueMaMM aHanu3a | ompoc 1o | Bompockl Ha
AJITOPUTMOB U | NOCTaBJEHHBIX 337a4 U BbIOOpa 3(h(EeKTUBHBIX | Teme, 3ager 1-30
BBIYHCITUTENLHBIX MaTeMaTHYeCKUX METOJOB MpHU pa3paboTke | mabopaTtopH
IporpamMmm JUISL | QJITOPUTMOB M BBIYUCIIHMTENBHBIX IIPOrpaMm Juisi | as paboTa
perneHus peLIeHUs] COBPEMEHHBIX 33/1a4 €CTECTBO3HAHUS
COBPEMEHHBIX  3aJa4 | B 00JIACTH MapaJuIeIIbHOTO IPOTPAMMHUPOBAHHSL.
€CTECTBO3HAHMSA YMeeT IpUMEHATh METOJBI M MPHEMBI aHalu3a | ompoc 1o | Bompockr Ha

MTOCTaBJICHHBIX 3a7a4 U BEIOOpa 3(P(PEKTHBHBIX | TeMe, 3aget 1-30
MaTeMaTHYecKNX METOMOB NpH pazpaboTke | abopaTopH

QJIITOPUTMOB U BBIYMCIIMTENBHBIX IPOTpaMM Juist | as paboTta

peLlIeHUs] COBPEMEHHBIX 3a/1a4 €CTECTBO3HAHUSI

B 00JIACTH MapajyIeIbHOr0 IPOTrPaMMHUPOBAHHUS.

9. UIIK-2.4. 3HaeT  podb  HABBIKOB  JIOTHYHOTO M | OMpOC mo | Bompocel Ha
HemoHCTpHpYeT MOCTIEIOBATEBHOTO  M3JIOKEHHWsST MaTepuaia | TeMe, 3ager 1-30
HaBBIKM JIOTMYHOTO W | HAY4YHOTO  HCCIIE[OBaHMS B  YCTHOW ¥ | J1abopaTopH
MIOCIIEZI0BATEIHLHOTO MMChMEHHOU (hopMe B 00JacTH mapajuiesHOTo | as pabora
M3JIOKEHHs] MaTepHaia | MPOrpaMMHPOBAHMSI.

Hay4YHOT'O Buageer HaBBIKAMHU JIOTUYHOTO H | ompoc no | Bonpocsl Ha

HccIeJ0BaHMs B | IIOCIEOBATEIbHOTO M3JIOXKEHHUS MaTepuaya | Teme, 3ager 1-30

YCTHOH ¥ NMCHMEHHOM | HAay4HOrO  HCCJIEAOBaHMA B  YCTHOH W | JjabopaTopH

¢dopme nicbMeHHOH (opme B 00JacTH mapauiesibHOTO | ast paboTa
IIPOrPaMMHPOBAHHUSL.
YMeeT JeMOHCTPHPOBATh HABBIKHM JIOTMUYHOTO M | ompoc 1o | Bompockl Ha
MIOCJIEIOBATENIFHOTO  M3JIOKEHHs Marepuaia | TeMe, 3ager 1-30
Hay4YHOTO  HCCIEAOBaHWMS B  YCTHOH ¥ | JlabopaTopH
MMUCBMEHHOU (opMe B 00JIacTH mapauiebHOTO | ast paborta
MIPOrpaMMHPOBAHHUSL.

10. | UIIK-2.5.TIpumensier B | B mpodeccnoHanbHOM  AEATENIbHOCTH 3HAET | OMPOC mo | Bompocel Ha

npodeccuoHaTEHOM
JICATeIbHOCTH

METOIWKY  pa3paboTKM HW  pealn3anuu
ITOPUTMOB Ha 0a3e S3BIKOB BHICOKOTO YPOBHS

TEME,

3ager 1-30




Ne HaumMenoBanue oneHOYHOTO
/o cpencTBa
Kon 1 HaumeHoBaHue
Pesynprarel 00y4eHus . IIpomexyto
MHJIMKaTopa Texymwuii
KOHTPOJIIb HHad
aTTecTalys
METOIUKY pa3paboTKu | H MaKeTOB MIPUKIIATHBIX nporpamm | JiabopaTtopH
u peaiM3ali | MOJENUPOBaHMS B 00JIaCTH MapajulesbHOrO | as pabora
AITOPUTMOB Ha 0ase | mporpaMMHpPOBaHUSL.
SI3BIKOB BBICOKOTO | B mpodeccuoHanbHON NEsATENBHOCTH BiIajieeT | ompoc 1o | Bompockl Ha
YPOBHA M IIAKETOB | METOAMKOM  pa3pabOTKM W pealu3alud | TeMe, 3auet 1-30
MIPUKITaTHBIX JITOPUTMOB Ha 0a3e A3BIKOB BBICOKOTO YPOBHSA | JlabopaTopH
porpamMmm u MTAKETOB MIPUKITATHBIX mporpamm | ast pabota
MOJICTAPOBAHUSA MOJIENHpOBaHMsI B  oOmacta  oOpaboTke
HEYHCIIOBOW  wmH(opMamuu B obOjacTu
MIapaJuIeNbHOTO IPOTPAMMHPOBAHHS.
B mnpodeccnoHanbHOW EATENFHOCTH yMEET | OIpocC no | Bonpocsl Ha
NPUMEHATh ~ METOAMKY  pa3pabOTKH M | Teme, 3ager 1-30
peanusaluy anropuTMOB Ha 0a3e A3BIKOB | JIaGOpaTOpH
BBICOKOI'O YpPOBHA W TIAKCTOB MNPHUKIATHBIX as pa60Ta
OporpaMM  MOAECIHPOBaHUS B obnacTH
00paboTke HeurcioBoH HHpopMaLuK B 001acTH
IIapaJuIeIbHOTO IPOTPAMMHPOBAHHS.

TunoBble KOHTPOJIbHbIE 32JaHUSA WJIM HHbIe MATEPHAJIbl, HEOOXOAUMBbIE IJsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XAPAKTEPHU3YHIIUX 3TANbI
(opMupoBaHUA KOMIIETEHINH B MIpoLiecce OCBOEHHs 00Pa30BaTeILHOI MPOrpaMMbl

Temul gpicmynienuil K Kpy2iomy cmoJi

[TapannenbHOCTh HA OCHOBE TOTOKOB
[TapannensHOCTh Ha OCHOBE MPOIIECCOB
Ouepenu 11st 0OMEHBI 00BEKTaMHU
OOMeH cooOIIeHmi

NS

3auyeTHO-IK3aMeHAIMOHHbIE MATEPUAJIBI LISl IPOMEXKYTOYHOM aTTecTAllNM (324€T)

Beenenue B napamienbable nponeccbl. OCHOBHBIE TOHATHS.
Cucrematnka OiauHHa.

[ToTok MHCTPYKIMIA.

IloTok HJaHHBIX.

ApXHUTEKTypa napajuieIbHOTO MPOrpaMMHUPOBAHUSL.

Mogens 111 ¢ cOBMECTHO UCIIONB3YEMON TAMSTBIO,

Monpens I1I1 co MHOXECTBOM IIOTOKOB

Mopnens 111 ¢ pactipenenénHoi naMsaThI0/ iepenadeit cooOeHH
Mogens [T napajutenbHbIX JaHHBIX

0. Pa3zpaboTka napamienbHOW IporpaMMbl — JTEKOMITO3UIIHS 3a1a4n

. Pa3zpaboTka napasieabHON MporpaMMbl — Ha3HAUYECHUE 33]]a4ul

12. Pa3paboTka mapaiienbHOi mporpaMMbl — arfioMepanus

13. Pa3paboTka mapajieIbHON MporpaMMBbl — YCTAHOBJICHHE COOTBETCTBUS
14. CpenctBa napasmienbHOro nporpammuponanus Ha Python. Opranu3zamus npoueccoB u
MOTOKOB.

[TapannensHOCTh Ha OCHOBE MOTOKOB. Motynbs Python Threading.
[MapannensHOCTh Ha OCHOBE MOTOKOB. Moyas Python thread
[MapannensHOCTh HA OCHOBE MOTOKOB. Momyibs Python lock
[MTapannensHOCTH Ha OCHOBE MOTOKOB. Moyas Python RLock
[MapannensHOCTh Ha OCHOBE MOTOKOB. Monynbs Python semaphore,

BOoo~NoGRWDNE

15.
16.
17.
18.
19.




20. IMapannenbHOCTh Ha OCHOBE MOTOKOB. Moayins Python condition

21. TTapannenbHOCTH Ha OCHOBE MOTOKOB. Moyns Python event

22. IapannenbHOCTh Ha OCHOBE mpoiieccoB. Python multiprocessing.

23. TTapannenbHOCTH Ha OCHOBE TporieccoB. [TopoxaeHue mporecca.

24. TlapamieibHOCTh Ha OCHOBE MpoIieccoB. FIMeHOBaHME mpoliecca.

25. TTapamiebHOCTh Ha OCHOBE MPOLIECCOB. 3aITyCK Mpoliecca B (JOHOBOM PEKHME.
26. TTapamieibHOCTh Ha OCHOBE MPOIIECCOB. Y HUUTOKEHHUE MPOIIecca.

27. IapannenbHOCTh Ha OCHOBE TporieccoB.OmnpeieneHne nporecca B HOAYUHEHHOM

KJ1acce.

28. Ouepenu 17151 0OMEHBI OO BEKTaMH.
29. Konseiiepsl 111 0OMeHa 00BEKTaMH.

30.

CuHXpOHU3aLKs IPOLIECCOB.

31. YupaBneH#ne COCTOSTHUSMU TPOLIECCOB.
32. Vcnionp30BaHUE IMyJia POIIECCOB

33.

Oowmen coobrenuii (MPI-Message Passing Interface). Ctpykrypa

MPI.Moaymns mpidpy Pyhon.

34.
35.
36.

B3aumoneiicTBus TOUKa- TOUKa.
YXxo oT B3aUMHOI OJIOKMPOBKH.
B3aumoseiicTBue uepes MmUpoKOBeaTeIbHbIH OOMEH.

37. BzaumopeiictBue yepe3 pyHkuuto Scatter.

38.
39.
40.

BzaumoseiictBue uepe3 dpyHkimio gather.
Bzaumogetictue uepe3 Alltoall.
Onepanusi peayuupoBaHusl.

41. OnruMusanms B3anMOICHCTBUA.

[To ka)10it TeMe BBITIOIHSIETCS M 3alUInaeTcs JaboparopHas padora. s gomycka K
MPOMEKYTOUHOM aTTEeCTAIlMH CTYACHT JAOKEH MPEICTaBUTh OTYETHI IO BCEMY LIUKITY
3aIIMIIECHHBIX JIA0OPATOPHBIX PadOT.

Kputepuu onieHuBaHus pe3yabTaTOB 00y4YeHUsI

Ormenka Kpurepun onieHNBaHMSA MO IK3aMEHY
OLICHKY «OTJIMYHOY» 3aCITy’KUBACT CTYACHT, OCBOMBIIMI 3HAHUS, YMECHUS, KOMIIETCHIIUH
Bblcokuii  ypoBeHb | M TeopeTHdecknmii Martepuan ©Oe3 mpoOeNoB; BHINOJHUBLIIMK BCE  3aJaHus,
«5» MpeyCMOTPEHHbIE Y4eOHBIM IUIAHOM Ha BBICOKOM KaueCTBEHHOM YPOBHE;
(oTIMYHO) MPaKTHYECKHe HAaBBIKM MPO(ECCHOHAIPHOTO NPHUMEHEHUS OCBOCHHBIX 3HAHUH
c(OPMHUPOBAHEL.
CpenHuil  ypOBEHb | OLIEHKY «XOPOILIO» 3aCIy’>KHBAET CTYAEHT, IPAKTHYECKH MOJTHOCTHIO OCBOUBILINI 3HAHUS,
«4» YMEHHsI, KOMIIETEHIIMM ¥ TEOPETHUECKUH Marepuall, yueOHble 3a/laHHsi HE OLICHEHBI
(xopor10) MaKCHMaJIbHBIM YHCJIOM 0aJIUIOB, B OCHOBHOM C(OPMHUPOBAJ MPAKTHYECKUE HABBIKH.

IloporoBblil ypoBeHb
«3»

OIICHKY «YHOBJICTBOPHUTEIIBHO» 3aClly’)KUBACT CTYACHT, 4YaCTUYHO C npo6enaMn
OCBOMUBIITHHN 3HaHUA, YMCHHA, KOMICTCHIWU M TeOpCTquCKHﬁ Marte€puali, MHOTUEC

(YIOBIIETBOPUTENHHO | ydeOHBIE 3aJaHUs JIMOO HE BBHITIOIHWI, JINOO OHM OLIEHEHBI YHCIIOM 0aJlIOB OJU3KUM K
) MUHUMAJIBHOMY, HEKOTOPBIEC MMPAKTUIECKIE HABBIKA HE CPOPMHUPOBAHBI.
MUHUMATbHBIH OIICHKY «HEYJIOBIETBOPUTEIHHO» 3aCly’KUBAaeT CTYACHT, HE OCBOMBIIWN 3HAHWSA,
YpOBEHb «» | ymeHus, KOMIETEHIINA U TEOPETHUUECKUA MaTepHuall, yueOHbIe 3aJaHus HEe BBITIOJTHMUII,
(ueynoBneTBOpHTEND | HPAKTHYCCKUE HABBIKH HE c(OPMUPOBAHEI.

HO)

U JIMI C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSl BBIOMpAIOTCS C Y4YETOM HX
WHAUBUAYaJIbHBIX MCUXO0(U3UUECKUX 0COOEHHOCTEH.
— IpY He0OXOMMOCTH UHBAIM/IAM H JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS OMOJHUTENBHOE BpeMs I MOATOTOBKH OTBETAa HA SK3aMEHE;




— IpY MIPOBEJICHNUH TIPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB OOYUCHHS HHBAINAOB U JIHII C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUUYECKUX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
M WHBAIMAOB TMPOIEIypa OLEHUBAHUS pPE3YyIbTaTOB OOYYeHHS IO JAUCHMIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHIl C OTPAaHMYCHHBIMHU
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

JIyist JnL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO arIapara:

— B TieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. llepeyeHb yueOHOM JIUTEPATYPbI, HHGPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil
Cesepenc, U.Bsenenue B mporpammupoBanue Ha Python [Dnextponnsiit pecype] / Y.

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

[TonmHOE pyKOBOACTBO MapauIeabHOTO MporpammupoBanus Ha Python Kyan Hryen, Packt
Publishing, Hos6ps 2018.
http://onreader.mdl.ru/MasteringConcurrencylnPython/content/index.html

[TpakTHKyM [0 AITOPUTMH3ALIMK M IPOrpaMMHUpoBanuio Ha Python : kypc /. - - M. : , 2016. -
179 c. : m. [DnekrponHbit pecypce] : kypc / U. A. Xaxaes. - 2-¢ u3j., ucnpas. - M. :
Harnmonanenelii OtkpeiTeiii YHUBepeuteT « MHTYWUT», 2016. - 179 c. -
https://biblioclub.ru/index.php?page=book&id=429256.

Vac, M. Python u ananu3 gansbix [DnekTpoHHsbIi pecypc] — Mocksa : JIMK Ilpecc, 2015. —
482 ¢. — Pexwum noctyna: https://e.lanbook.com/book/73074. — 3ara. ¢ sxpana.

ITonmHOE pyKOBOACTBO MapajuienbHOTo nporpammupoBanus Ha Python Kyan Hryen, Packt
Publishing, nHos16ps 2018.
http://onreader.mdl.ru/MasteringConcurrencylnPython/content/index.html

MeTtoauueckrie peKOMEeHIalliy IO OpraHU3alui CaMOCTOATEIbHON paboThI CTYIEHTOB
yTBEpKJIeHHbIE Kadeapoil BHIYUCIUTENbHOM MaTeMaTUKU 1 HH(POPMATUKU, TPOTOKOT Ne 14 ot
14.06.2017 r.

5.1. YueOnas auteparypa
5.1.1. OcHoBHas JUTEpaTypa:
1. Cesepenc, U.Beenenue B nporpammupoBanue Ha Python [Onexrponnsiii pecypce] / Y.
CesepeHc. - 2-¢ u3 ., uctp. - M. : Hattmonanwsabii OTkpeIThIi YHUBEpcUTET «MHTYUTY,


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

2016. - 231 c. - https://biblioclub.ru/index.php?page=book&id=429184

2. TlomHoe pyKOBOACTBO MapajuieiabHOTo nporpammupoBanus Ha Python Kyan Hryen, Packt
Publishing, Hos6ps 2018.
http://onreader.mdl.ru/MasteringConcurrencylnPython/content/index.html

3. TIpakTHKyM 110 aJrOpUTMHU3AIMK U IIporpaMMupoBanuio Ha Python : kypc /. -- M. :, 2016. -
179 c. : mn. [Dnekrponnsit pecypce] : kypc / U. A. Xaxaes. - 2-¢ uzj., ucnpas. - M. :
Hauunonansueiit Otkpeiteid YauBepcuretr «MHTYUWUT», 2016. - 179 c. -
https://biblioclub.ru/index.php?page=book&id=429256.

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

5.1.2. lonoiHUTeIbHAS JIUTEPATYpAa:

1. Bummskos P.}O., AmepxanoB P.P. (Ne5044-1) PykoBoACTBO K BBITIOJHEHUIO ITUKJIA
naboparopHbix padoT no aucuuiuinae "llporpammuposanue” Y. 1. -- Taranpor: U3a-Bo
HO®Y, 2013. -- 65 c. (31neKTpOHHAs KOHS)

2. Bummnsikos P.1O., AmepxanoB P.P. (Ne5044-2) PykoBOJCTBO K BBIITOJIHEHHIO UK
nabopaTopHbIX padoT mo auciuiuikae "[IporpammupoBanue” Y. 2. -- Taranpor: U3a-Bo
IO®Y, 2013. -- 65 c. (31eKTpOHHas KOIUS)

5.1.3. YueOHO-MeTOu4ecKas INTeparypa
1. Meronuyeckue peKOMEHAAINH M0 OPraHU3alUU CAaMOCTOSITENTbHOM pabOThI CTYIEHTOB
YTBEpXkKACHHBIC Kadeqpoii BEIYUCIUTEIFHON MATEMATHKU ¥ MH()OPMATHUKH, TPOTOKOI Ne 14
ot 14.06.2017 1.

5.2. llepuoauyeckasi JuTEpaTYpa
He npennonaraercs

Vkasvisaromess  newamuvie  nepuoouueckue uzoamus uz  «llepeunss newamuoix
nepuoouyeckux — uzoaumui, xpaumswuxca 6 @onde Hayunoti  6ubnuomexu  Kyol'Vy
https://www.kubsu.ru/ru/node/15554, u/unu snexkmponnsie nepuodureckue uz0anus, ¢ yKkasanuem
aopeca cauma 21eKMPOHHOU BEPCUl JHCYPHANLA, U3 0A3 OAHHBIX, OOCMYN K KOMOPbIM umeen
Kyor'y:

1. Bassr mannbeix komnanuu «cer Beroy http://dlib.eastview.com

2. DnextponHas oubnmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHoHATbHbIE 0a3bl
JAAHHBIX M1 MH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

J1IeKTPOHHO-0ubIMoTeuHbIe cucTemMbl (IBC):

1. OBC «IOPAUT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. ODBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 0a3bl TaAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunast snekrponnas oubnuorexa (HOB) http://www.elibrary.ru/
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6. IlosHOTEKCTOBBIE apXMBBI BEAYIUX 3alaHBIX HAYYHBIX KYpHAJIOB Ha Poccuiickoi
iatdopme HaydHbIX )xypHatoB HOUKOH http://archive.neicon.ru
7. HaumoHanmpHass »dieKTpoHHas OuOnuoTeka (AOCTynm K DJIEKTPOHHON OMONIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubnmuorexu (PI'B) https://rusneb.ru/
8. Ilpesupmentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/
9. DnexrponHas koyweknus Okchopackoro Poccuiickoro @onma
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. "Jlextopuym TB" http://www.lektorium.tv/
18. VYuuBepcuretckas unpopmarmonHas cuctema POCCHUS http://uisrussia.msu.ru

HNudopmanroHHbIe CIPABOYHBIEC CHCTEMBbI:
1. Koncynbrant [lnroc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcsbl cBoGOAHOTO JOCTYHA:

1. AwmepukaHckas nmaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAICKKUX auccepTanmii hitp://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKHu U BbIciIero oopazoBanus Poccuiickoit @enepanun
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopTan "Poccuiickoe odpazosanue” http://www.edu.ru/;

6. HWudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcos hitp://school-
collection.edu.ru/ .

8. ®enepanbHbI IEHTP HUHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBEHHOro MHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"OG6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaImoHHbIN mopTan "Pycckuit si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTH4ECKUX TOJKOBBIX cioBapeid http://www.glossary.ru/;

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

13. OO0pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit ®enepannn". Bornpock! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBbIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe H MH(POPMAIMOHHBIE pecypchl

KyoI'Y:

1. Cpena moayabHOTO AuHamMHuUeckoro oOyueHus http://moodle.kubsu.ru

2. ba3za y4eOHBIX JIaHOB, y4eOHO-METOINYECKUX KOMILIEKCOB, MMyOJIUKAITUN U
koHpepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAMOHHBIX pecypcoB Kadeapsl HH(OPMALMOHHBIX
obpasoBatenbHbIX TexHoorui http://mschool.kubsu.ru;

4. DnexktpoHHbIi apxuB qokymentoB KyoI'Y _http://docspace.kubsu.ru/
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5. DnekTpoHHBIE 00pa3oBaTeNbHBIE pecypchl Kadenpbl MHPOPMAIMOHHBIX CHCTEM W
TexHosoruii B oopazoBanuu Kyol'Y u nayuno-meroauueckoro xypaana "[LLHIKOJIBHBIE I'OAbI"
http://icdau.kubsu.ru/

6. MeToanueckue yKa3aHus JJisi 00y4alomUXCsl 0 0CBOEHHUIO TUCIIUIIIMHBI (MOTYJIs)

Jlyis ocBOeHUS yueOHOT0 MaTepraia CTYACHTY HE0OX0IMMO 03HAKOMHTHCS CO CTPYKTYPO
Kypca U METOJMKOM OBJIaJICHUs] MaTepualioM. Becb Kypc OCTPOEH OT MPOCTOTO K CI0KHOMY U
KaJas ero TeMa OCHOBaHAa Ha Marepuanax MNpPeAbAyHIMX TeM. B 3To cBs3u CTyAeHTY
HEO0OXOMMO HE TEePATH JIOTHKY Kypca U CTPOTO € Cie10BaTh. B JIEKIIMOHHOM MaTepuae JarTcs,
KaK MpaBUJIO, TEOPETHUECKUE CBEJCHUS, KOTOPhIE PACKPBIBAIOTCS HA MPAKTUYECKUX MPUMEpPAX.
Jnst 3akperieHust TEOPETUYECKUX 3HAHUM CTYACHT MOJy4aeT MHAMBUAYAJIbHOE 3a/IaHUE K LUKITY
nabopaTopHbIX pabOT, KOTOPBIA OXBaThIBa€T BECh TeopeThueckui marepuan. Kaxnas
nabopaTopHas pabOThI 3aIIUIIAETCS IO MEPE BBITIOJHEHUSI. TakuM 00pa3oM, BBIITOTHSS BECh MK
1ab0paTOPHBIX PadOT, CTYICHT MOJTYYaeT U OCBAUBACT 3HAHUS B COOTBETCTBUU C KOMIICTCHIIUSIMU
Kypca. Ilo BBICTYyIUIEHMSIM Ha KpYIJIOM CTOJI€ C NIPENoJaBaTelieM COIIACOBBIBAETCS TeMa
BBICTYIUICHUSI M TOTOBUTCS CamMoO BBICTyIUIeHHE. Bo Bpemsi Tekymied arrecTallid MOTYT
MPOBOJIUTHCS KOHTPOJIBHBIE OMNPOCHI MO HAYMTAHHOMY TEOPETHUYECKOMY M IPaKTUYECKOMY
Marepuay.

B ocBoeHun AMCHUIUIMHBI MHBATUIAMU U JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTr0 MaTepuara.

NunuBuayanbHple KOHCYIbTAIMM 1O TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIUM WHIMBHUIYyAIM3AIMA OOYYCHHUS M YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTA
MEXJIy TpernojaBaTeieM W OOYyYaloIIUMCA WHBAIUIOM WM JIMIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecrieyeHne 1Mo AUCHUIIHHE (MOAYJII0)

HanmenoBaHune cnenmanbHbBIX OCHAIIEHHOCTH CHENUaIbHBIX [epeuens MMIIEH3NOHHOTO
TIOMEIICHU I TIOMEICHUH MIPOTPaMMHOT0 00eceyeHNUs

VYuebuble ayJUTOPHN st | Mebeins: yaeOHas mebens CHCTEMBI IIPOrPaMMHUPOBAHMS HA
MIPOBEJICHUS 3aHATHH JeKIMOHHOro | TexHmueckue cpencra oOydenus: | s3pikax C++ m Object Pascal ¢
tuna (ayx. 303 H, 308 H, 505 H, 507 | skpaH, MpoeKTOp, KOMIIBIOTEP BO3MOHOCTBIO
H). MHOTOII0JIb30BATEIHCKOM PabOThI
Y4ueOHble ayIUTOpUU i | MeGenb: yueOHas mebeinb CUCTEMBl IIPOIPaMMUpPOBAaHUS Ha
MIPOBECHUS 3ansTuil | TexHudeckue cpencrBa oOydenus: | sizpikax C++ u Object Pascal ¢
CEMHHAPCKOT0 THIIA, TPYIMIOBBIX M | 3KpaH, IPOEKTOP, KOMIIBIOTED BO3MOXHOCTBIO
WHAMBUIYaNbHBIX KOHCymbTauui, | OGopynoBaHue: MHOT'OIIOJIH30BATENbCKOM PabOThI
TEKYILEro KOHTPOJIS u

MIPOMEXYTOUHOW aTTECTallMH ay.l.
301 H, 309H, 316 H, 320 H, 108C

VYuebHble ayJUTOPHN st | Mebeuns: yaeOHas mebens CHCTEMBI IIPOrPaMMHUPOBAHMS HA
IIpoBeJIeHUs J1abopaTopHBIX paboT. | Texunueckue cpencra oOydenus: | s3pikax C++ n Object Pascal ¢
Jlaboparopust (ayx. 301 H,309H, | skpaH, mpoekTop, KOMIBIOTED BO3MOYHOCTBIO

316 H, 320 H). O6opyznoBanue: MHOTOII0JIb30BaTEILCKOM PabOThHI

Jis  caMocTosATeNbHOW  paboThl  OOyYaromMXCs  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMITIJICKTOBAHHBIC CHGHH&HHSHPOB&HHOﬁ Me6em>}0, OCHAIIICHHBIC KOMHBIOTGpHOfI TEXHUKOU C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» M oOecrneueHrueM J0CTymna B DIEKTPOHHYIO
nH()OPMAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HaumeHnoBaHue NOMEIIEHUI 115t OCHAaIICHHOCTh TTOMEIICHHUH JJIs1 [lepeyeHb TUIICH3NOHHOTO
CaMOCTOSATEIFHOU pabOThI CaMOCTOSTEIILHOU pabOThI MPOrPaMMHOTO 00eCIICUCHHUS
00y4Jaromuxcs 00yJaroImuXxCst
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[Tomemienue s caMOCTOATEIbHON
paboThI 00yJaromuxcs (YUTaIbHBIN
3a1 HayuHo# Oubimorexu)

Meb6enb: yueOHas Mebenb
Kommiext  cnenuanuzupoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOAKIIOUYCHHEM K
nHpopMannoHHO-
KOMMYHUKaLMOHHOH
«lHTEepHET» W JOCTYIOM B
ANEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTEIHHYIO cpemy
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KamMepbl, KOMMYHHKAI[HOHHOE
obopynoBaHue, 0O0CCICUHBAOIICE
JOCTyl K  CeTH  WHTEpHET
(mpoBoaHOE COEIIMHEHHE u
0ecrpoBOJIHOE  COCJUHEHHE IO
texuonorun Wi-Fi)

CCTH

JlocTyn ne4yaTHeIM U 3NE€KTPOHHBIM
nH(OpPMaLMOHHBIM pecypcam

TloMenienne my1si caMOCTOSATEILHOM
pabotel o0yuaronuxcs (aya. 108C)

MebGenb: yueOHas Mebeb
Kommiexkt  crnenmann3upoBaHHOMN
MeOen: KOMITBIOTEPHBIEC CTOJIBI
ObopynoBanue: KOMITBIOTEpHAs
TEXHHKA C MOJKIOYEHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAIIMOHHOH
«HTepHeT» HM OCTyIOM B
JMIEKTPOHHYI0  HH()OPMAIMOHHO-
00pa30BaTEIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKaI[HIOHHOE
obopyaoBaHue, 0OCCICYHBAOIICE
JOCTym K  CETH  HWHTEPHET
(npoBojHOE COE/INHEeHUE u
0eCrpoBOIHOE  COCUHEHHE 10
texuoorun Wi-Fi)

CETHU

CHUCTEMBl IIPOrPpaMMHPOBaHUA Ha
s3pikax C++ u Object Pascal ¢
BO3MOHOCTBIO
MHOTOTIOJIE30BATENBLCKOM pabOTHI




