MUHHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHMS POCCUMCKOM OEJIEPAIINA
denepaibHOE TOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTelIbHOE YUPEIKICHHUE
BBICHICTO 06paBOBaHI/I}I
«KYBAHCKUI TOCYJAPCTBEHHbBII YHUBEPCUTET»

®akynbTeT KOMIIBIOTEPHBIX TEXHOJIOTUHN U MPUKIAJHON MATEMATUKHU

«31» mag 2024

PABOYASA TIPOT'PAMMA AUCHUITJIMHBI

DTJ1.01 «CrucTeMHOE IPOrPpaMMHOE 00ECTIEUEHUEY)

Hampasnenue noarorosku 01.04.02 Ilpuknagnas MmaTeMaTuka U nHQopMaTuka

Hampasnennocts (mpoduiib) TexHOIOTUU TPOTPaMMUPOBAHUS U pa3pabOTKU
UH(OPMAITMOHHO-KOMMYHHUKAIIHOHHBIX CUCTEM

dopma oOydeHus ouHas

Ksanudukanus Mmaructp

Kpacunomap 2024



Pabouas mporpamMma aucruiuiiHbl «CUCTEMHOE MPOTrpaMMHOE OOecredyeHHe» COCTaBlieHa B
COOTBETCTBUU ¢ (heaepaabHbIM TOCYIAPCTBEHHBIM 0O0pa30BaTEIbHBIM CTAHIAPTOM BBICIIETO
obpazoBanus (PI'OC BO) no nanpasnenuto noaroroBku 01.04.021Ipukiannas maTemMaTuka u
uHpOpMaTHKA.

[Iporpammy cocraBmii(u):

B.B. Iloakomn3un, kaua. hus.-Mar. HAVK, JOLEHT

N.0. ®amunus, TOMKHOCTD, YU€Has CTeleHb, YUeHOE 3BaHUE MOMKCh

Pabouas nporpamma nucuuinabl «CUCTEMHOE IPOrpaMMHOE 00€CIIEUEHHE» YTBEPAKICHA Ha
sacenanuu kadeapsl nH(GopManronHsx Texnonoruit mporokon Ne20 ot «21» mast 2024 T.

3aBenyromnuii kadeapoii (pa3padboTunka) ,

B. B. Ilogkom3un S

IoAITNCh

7

Pabouas nporpamma o6cyxkaeHa Ha 3acefaHuu Kadeapsl HHHOPMALMOHHBIX TEXHOJIOTHI
npotokon Ne20 ot «21» mas 2024 r.
3aBenyroniuii kageapoit (BBITYCKArOIICH)
B. B. IToakomn3un

[Ipencenarens YMK dakynbreTa
A. B. KoBasienko

V4 MOJIIHACH

PenieH3eHTsI:

bermapsu M. E., mpodeccop kadeapsl CcOUUATBHO-TYMaHUTApPHBIX U
€CTECTBEHHOHAYYHbBIX TACUUTUINH CKdD OI'bOYBO «Poccuiickuit
rOCyJapCTBEHHBI YHUBEPCUTET MPABOCYAUSI», KaHA. (pU3.-MaT. HAYK, TOLIEHT

Py6moB Cepreii EBrenbeBud, kanauaaT Gpu3NKo-MaTeMaTHYECKUX HAYK, TOLIEHT
kadeapsl matematuaeckoro mojenupoBanust GI'BIOY «Kyol'V»



Iesu u 3a7a4u U3yYeHUs TUCHUILTHHBI
Ilesn ocBOEHUST THCIMTIIHHBI

Heabp pucummumabl «CHCTEMHOE MPOrpaMMHOE OOECHCUeHHE» — O3HAKOMIICHHE
CTYJICHTOB C OpraHM3alueii COBPEMCHHBIX KOMITBIOTEPHBIX CHUCTEM, C MpoleccaMu 00paboTKH
uH(OpMAIIMK Ha BCEX YPOBHSIX KOMITBIOTEPHBIX apXUTEKTYp, BKIIOYAs: IUPPOBOH JTOTUICCKHUit
YPOBCHBb, CUCTCMbI KOMaH/[l, YPOBCHb apXI/ITeKTypHOI\/'I MOAACPIKKU MCXAHU3MOB OIICPALIMOHHBIX
CHCTEM U MPOrPaMMHUPOBAHHUSL.

BocrnutatenbHOM 1eNbI0 TUCIUIUIMHEI SBIISIETCS (POPMUPOBAHUE Y CTYACHTOB HAY4YHOTO,
TBOPUYECKOTO TOAXO0Aa K OCBOCHHUIO TEXHOJOTHH, METOJOB M CPEICTB MPOM3BOICTBA
MPOrPaMMHOTO O0ECTICUeHUSI.

3agauu AUCHMIINHBI
— H3Yy4YCHHE KOHLENIMK IMOCTPOCHMS ONEPALMOHHBIX CUCTEM, UX OCHOBHBIX XapaKTEPUCTUK U
oOyactell MPUMEHEHMSI, TUIIOBBIX METOJIOB OPTaHU3alMHM U CBOMCTB OCHOBHBIX KOMIIOHEHTOB
oC;
— 3HAaKOMCTBO C B3aMMOCBS3SIMH AapXUTEKTYpHBIX OCOOEHHOCTeH ammapatypel OBM u
KOMIIOHEHTOB CUCTEMHOI'O IIPOIPaMMHOI0 00ecTIeueHuS;
— W3y4YCHHE METOJOB OpraHm3anuu (aillIoBBIX CHCTEM, IOAXOJ0B K OOECIICYCHHUIO
6e3onacHocTu pyHkroHupoBanus OC 1 B3aMMOIEHCTBHSI TPOLIECCOB.
— Or6op MaTepuana OCHOBBIBACTCSA HAa HEOOXOMMOCTH 0O3HAKOMUTh CTYIEHTOB CO CIIEAYIOLIECH
COBPEMEHHOM Hay4YHOI UH(OpMaLHEi:
— O KOHLENIMAX IIOCTPOCHHUS ONEPALMOHHBIX CUCTEM M CHCTEMHOIO IPOrPaMMHOIO
obecreyeHus;
— 0 cnocobax CHHXpOHM3ALUU IIOTOKOB U IPOLIECCOB;
— 0 obecrieyeHus: 6€300aCHOCTH (PYHKIIMOHUPOBAHUS ONEPALMOHBIBIX CUCTEM.
CopepxarenpHOE HAMOJIHEHWE JUCUUIUIMHBI OOYCJIOBIEHO OOLIMMHU 3ajJadaMH B
HOJrOTOBKE OakaliaBpa.
Hay4Holi 0CHOBOM J17151 TOCTPOEHMSI TPOTrPaMMBbl JaHHOM AUCHUIUIMHBI SIBJISETCS TEOPETUKO-
IparMaTu4ecKui NoXo/1 B 00yUeHHH.

MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Huctunnuaa «CuctemMHOe mporpaMMHoe — oOecriedeHue»  oTHocuTess Kk «DT/I.
®daxynbTaTUBHBIE TUCHUILIUHBD bioka 1 «/luctumimael (Moaynn)» y4eOHOTO MIaHa.

ITepedyenb MiIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH Pe3yJIbTaTaMH 0CBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl M CHUIIIHHbI

W3ydenune naHHOHN TUCHMIUIMHBI HAlIPaBJIeHO Ha (OPMHUPOBAHUE Y 00YYaeMBbIX CIEAYIOIMINX
po(hecCUOHATBHBIX KOMIIETEHIIUNI:

IK-2 Cnoco0en 3(p(PeKTHBHO NJIAHMPOBATHL HEO0XOAMMBIC pecypchbl M JITANbl
BBINIOJIHEHHSI padoT B 00/JaCTH MaTeMAaTHYeCKOro MOJAeJMPOBAHUA U
HH(OPMALOHHO-KOMMYHUKANMOHHBIX TEXHOJIOTHI, COCTABJIATH HA BHICOKOM
YPOBHE COOTBETCTBYHOIIIUE TEXHUYECCKUE ONTMCAHUA U HHCTPYKI MU

HJI-1.1IK-2 3naem u npumensem coepemeHHblE MeMO00I0ZUU PA3PAOOMKU
nPOZPAMMHO20 00echneueHus U mexHO102Ul RPOZPAMMUPOBAHUA
3namep Bosmooxcnocmu  cogpemMenHbIX U NepCneKmueHbX  Cpeocms  paspadomxu

NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME

Memooonozuu  paspabomku npocpamMmHo20 obecnedyeHus U MexHOoIo2UU
NPOCPAMMUPOBAHUS

Cmanoapmei 6 obracmu Kawecmea, npumeHuMble K npeomMemnol oonacmu
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Ynpaenenue rauecmeom: kommponvmvie CRUCKU, GepupuKkayus, anuOayus
(npuemo-coamoutvle UCNbIMAHUS)



Ymemo

Braaoempo

HJT-2.1TK-2

3namo

Memoovl u npuemsvl areopummuzayuu NOCMABIEHHbIX 3a0a4

Texnonocuu npocpammuposanus

Hopmamusnvle Ooxymenmsi, onpedensiowue mpeb08arus K OQDOPMIEHUIO
APOCPAMMHO20 KOOA

Coz0aéamv Ha 3aHAMUAX NPOOIEMHOOPUECHMUPOBAHHYIO 00PA308AMENbHYIO
cpedy, obecneyusarowyro Gopmuposanue y 00yYarOWuUxcs KomnemeHyul,
npedycmompennvlx  mpedosanusimu @IOC u (um) obpazosamenvhvix
CManoapmos, YCMAaHOBIEHHbIX 00pA308aAMENbHOU  oOpeanusayuet u  (uiu)
006pa306amenbHOl NPOSPAMMOLL K KOMREMEHYUAM 8bINYCKHUKOS

Ilposooums ananuz ucnoanenus mpebosarull

Buipabamvieams éapuanmul peanruzayuu mpebosanuti

IIposooums oyeHKy u 060cHOBaHUE PEKOMEHOYEMBIX PeuleHUll

Inanuposams pabomoi

Paspabamvieams pecnamenmuvie OOKyMeHMbl

Ipumensms cmanoapmmvle anieopummol 8 COOMEEMCMEYIOUUX 0ONACMAX
Tucamo npoepammmwlil KOO HA BLLOPAHHOM 53bIKE NPOSPAMMUPOBAHUSL
Ipumensamo nyuuiue Mupogvle NpaKmuKu 0QpopmaeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603MONCHOCMU UMEIOWENCS MEXHUYECKOU U/UNU NPOSPAMMHOU
apxXumeKmypbl

Inanuposams npoexmmuvie pabomol

Ananuz  8o3modcHocmeli  peanusayuu - mpeOO8AHUNl K NPOSPAMMHOMY
obecneyenuio

Oyenxa epemeHu u mpyooemMKOCmuy peanusayuu mpeboeanull K npoepammHOMy
obecneyenuio

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  obecneduenuio ¢
3auUHmMepPeco8aHHbIMU COPOHAMU

Onpedenenue cmanoapmos 6 o00O1acmu Kaiecmed, KOmopviM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOm

Paspabomxa pecnamenmos no ynpaeieHuro Kauecmeom

Coenacosanue pe2namenmos no ynpagieHuio Kaiecmeom ¢ 3auHmepeco8anHnbiMu
CMOpOHAMU

Ymeepotcoenue pecnamenmos no ynpagienuio Kaiecmeom

Ipunamue ynpagnieHuecKux pewenutl no UsMeHeHUIo NPoPamMmMHO20 K0Od
Peoaxmuposanue npoepammnozo kooa

Ilpeocmasnenue u obcysicoeHue niaHa aHarumu4eckux pabom

Pacnpedenenue ponei u anarumuieckux pabom no yuacmuukam aHaIumu4eckou
epynnvl npoekma

Omeembl Ha 60NPOCHL U NPEONONHCEHUS YUACMHUKOE AHATUMUUECKOU 2pYnnbl
npoexkma

3naem u npumensem Jyyuwiue Mupoevie NPAKMUKU OPopMaenus
NPOZPAMMHO20 KOO, HOPMAMUGHBLIX OOKYMEHMO8, MEXHUYECKUX
ONUCAHUN U U UHCIMPYKUUIL
Bosmootcnocmu  cospemennvix U nepcneKmusHuvlX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME
Memooonozuu  paspabomku npocpammuozo obecneueHusi U MexHOLOSUU
npoOSPaAMMUPOBAHUSL
Cmanoapmel 6 obracmu Kavecmea, npuMeHuMble K npeoMemuou 0oiacmu
OcHoGbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Ilpasuna denosoui nepenucku



Ymemo

Braaoempo

IIK-3

3namop

Memoovl u npuemsvl areopummuzayuu NOCMABIEHHbIX 3a0a4

Texnonocuu npocpammuposanus

Hopmamusnvle Ooxymenmsi, onpedensowue mpebo8arus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Coz0aéamv Ha 3aHAMUAX NPOOIEMHOOPUECHMUPOBAHHYIO 00PA308AMENbHYIO
cpedy, obecneyusarowyro Gopmuposanue y 00yYarOWuUxcs KomnemeHyul,
npedycmompeHnuvlx  mpebosanusimu DPIOC u (uww) obpazosamenbHbIX
CManoapmos, YCMAaHOBIEHHbIX 00pA308aAMENbHOU  opeanusayuet u (uiu)
006pa306amenbHOl NPOSPAMMOLL K KOMREMEHYUAM 8bINYCKHUKOS
Bvipabamvieams 6apuanmol peanuzayuu mpebosanuii

IIposooums oyeHky u 06ochosanue peKkoOMeHOYeMbIX peuleHull

Inanuposams pabomoi

Ipumensams cmanoapmmvle anieopummsl 8 COOMEEMCMEYIOUUX 0ONACMAX
Tucamo npoepammmwiil KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ipumensamo nyuuiue Mupogvle NpaKmuKu 0QpopmaeHUus NPOSPAMMHO20 KOOa
Hcnonvzosams 603MOINCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumeKmypbl

Inanuposams npoexmmuvie pabomol

Ananuz  8o3modICHOCmel — peanusayuu  mpeOOo8aHull K NPOSPAMMHOMY
obecneuenuro

Oyenka epemeru u mpyooemMKOCmuU peaiu3ayuu mpedosanull K npocpamMmHOMY
obecneuenuro

Cocnacosanue  mpeboganuii K  NPOSPAMMHOMY  ODecneyeHuro ¢
3auHmMepPeco8anHbIMU CMOPOHAMU

Onpedenenue cmandapmos 8 obaacmu Kauyecmed, KOMOPbIM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Paspabomxa pecnamenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Ymeeporcoenue pecnamenmos no ynpasnenuro kauecmeom

Tpunsimue ynpasnenyeckux peuteHull no U3MEeHeHUI0 NPOCPAMMHO20 KOOd
Peoakxmuposanue npoepammnoco kooa

Cnocoben r¢phexmueno npumenamev ancopummuueckue u npoOZpammHble
pewienun ¢ oodnacmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02U, a

makKoice yuacmeoeambvp 6 UX npoekmuposanuu upa3pa6oml<e
HJI-1.1TK-3

3naem u npumensem cospemenHbvle MEXHOI02UU 8bINOTHEHUSA PAOOM NO
cozoanuio (moougpukayuu) u conposoxcoenuro UC
Bosmoorcnocmu cywecmeyioweli npocpammHO-mexHu4ecKoll apxXumexkmypul
Bosmoosxcnocmu  cOBpeMeHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOCPAMMHBIX NPOOYKIMO8, MEXHUUECKUX CPEOCME
Memooonocuu paspabomxu npocpammHo20 obecnevyeHuss U MexHOLOUU
nPOCPAMMUPOBAHUSA
Memooonozuu u mexnonozuu npOEeKMUPOBArUs U UCNOIb308AHUSA OA3 OAHHBIX
Texnonoeuu  @vinonnenus  pabom no  co30aHur0  (Moougpuxayuu) —u
conpogodicoenuro UC
Hucmpymenmoi u memoOsi npogedenus ayoumoes Kkavecmasd
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
CoepemeHnblli omeuecmeenHbvlll U 3apyOediCHblll Onvlm 8 NPohecCUOHATbHOU
desmenvbHOCMU



Ymemo

Braoempw

HJT-2.1TK-3

3namo

Memoouvl u npuemsvl areopummuzayuy NOCMABLEHHbIX 3a0ay

IIpoepammmusie npodyKmul 0151 2paguieckoco omooOPaAICeHUs aneopummos
Boibpanuwiii A3k npocpamMmuposanus, 0CoOOeHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE

Homayuu u npoepammmusie npodykmul 011 epagpuueckoeo omoobpajiceHus
aneopummos

Komnonenmuvl ~ npocpammHO-mexXHUYeCcKux  apxumekmyp, — CyWecmeyoujue
NPUNLOdICEeHUsL U UHmMepgheticbl 83aUMO0elCmaus. ¢ HUMu

Texnonocuu npoepammuposanus

Ocobennocmu 8blOPaAHHOL CPedbl NPOSPAMMUPOBAHUSL

Hopmamusnvle Ooxymenmsi, onpedensowue mpebo8arHus K O0QoOpMIAeHUIO
APOCPAMMHO20 KOOA

ocobenHocmell npenodagaemozo yuebHo2o Kypca, OUCYUNIUHbBL (MOOYVIs);
Bvipabamvieams éapuanmol peanuzayuu mpebosanuii

Hcnonvzoeamv memoob u npuemul aieopummusayuy NOCMagieHHblx 3a0ay
Hcnonvzoeamv npocpammiusie npooykmul Oisl Spaguuecko2o 0moopaticenus
aneopummos

Ipumensims cmanoapmmuvle anieopummsl 8 COOMEEMCMBYIOUUX 0ONACMAX
Tucamo npoepammmwlil KOO Ha bLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzoeamuv 6b16pantyio cpedy npocpammupo8aHus

Ipumensamo ayuuiue Mupogvle NpaKmuKy 0QpopmaeHUus NPOSPAMMHO20 KOOd
Hcnonvzosams 603MONCHOCMU UMEIOWENCS. MEXHUYECKOU U/UNU NPOSPAMMHOU
apxumexmypbl

Ipumensimo KOINEKMUBHYIO CPedy pa3zpabomku NPoSPAMMHO20 0OecneyeHus u
cucmemy KOHMpPOIA epcull

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
C1e006amv npu 6bINOJIHEHUU PAOOM

Paspabomxa pecnamenmos no ynpasienuio kauecmeom

Coenacosarue pe2nameHmos no ynpagieHuio Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenxa kauecmesa u 3¢hghekmusHoCmU NPOSPAMMHO20 KOOA

Peoakxmuposanue npoepammnoco kooa

Ilpeocmasnenue u obcysxcoeHue nIaHa aHaIUMuU4ecKux pabom

Omeemvl HA BONPOCHL U NPEONOHCEHUS VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexma

3naem  KOMnomeHmuvl  COBPEMEHHBIX  NPOZPAMMHO-MEXHUUECKUX
apxumekmyp, 3IPdekmueno npumensem Memoovl U  HpPUEMbL
anzopummusayuu
Bosmooxcnocmu cywecmayiowetl npoepammHO-mexHu4ecKoll apxXumekmypul
Bosmooxcnocmu  co8pemMenHbIX U NepCneKmueHbX  Cpeocms  paspadomxu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu  paspabomxu npocpamMmHo20 obecneveHus U MexHOoIo2UU
NPOCPAMMUPOBAHUS
Memooonozuu u mexnono2uu nPOEKMUPOBAnUs U UCNOIb308AHUA OA3 OAHHBIX
Texnonocuu  @vlnoaHeHUss  pabom no  co30aHuilo  (Moougukayuu) u
conposodicoenuio UC
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
CoepemeHnblli omeuecmeenHbvlll U 3apyOediCHblll Onvlm 8 NPohecCUOHATbHOU
desmenvbHOCMU



Ymemo

Braaoemo

HJI-3.1TK-3

3namop

Memoovl u npuemsvl aneopummuzayuy NOCMABLEHHbIX 3a0ay

IIpoepammmusie npodyKmul 0151 2paguieckoco omooOPaAICeHUs aneopummos
CmarnoapmHuule ancopummsl U 00AACMU UX NPUMEHEHUSL

Bvibpannubitl A3bIK NpOpaAMMUPOSAnUs, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE

Homayuu u npoecpammmuvie npooykmei 01 epaguyeckoeo 0moopaxicenus
aneopummos

Komnonenmosl  npocpammHo-mexHuveckux — apxumexkmyp, — cyujecmeayloujue
NPUNOJICEHUsL U UHMEPPeliCbl 3aUMOOCLCMBUsL ¢ HUMU

Texnonocuu npocpammuposanus

Ocobennocmu 8b10PAHHOU CPedbl NPOSPAMMUPOBAHUS

Hopmamusnvlie O0okymenmul, onpedensiowue mpebosanus K O0QopmieHuro
NPOCPAMMHO20 KOOA

0cobenHocmell npenooasaemo2o yieonozo Kypca, OUCYUNIuHvl (Mo0yis);
Bvipabamuieams éapuanmul peanruzayuu mpebosanutl

Hcnonvzoeamv memoost u npuemvl aieopummusayuy NOCMAagIeHHbIX 3a0ay
Hcnonvzoeamv npocpammmsie npoOyKmul 07 2paguueckozo omoopaxcenus
aneopummos

Ipumensms cmanoapmmvle anieopummol 8 COOMEEMCMEYIOUUX 0ONACMAX
Tucamo npoepammmwlil KOO HA BLLOPAHHOM 53bIKE NPOSPAMMUPOBAHUSL
Hcnonvzoeamsv 6616pannyio cpedy npocpamMmupo8anus

Tpumensimo ayuwiue Mupogvle npaKmuKu 0QpopmIeHUs NPOSPAMMHO20 KOO
Hcnonvzo06amv 603MONCHOCMU UMEIOWEUC MEXHUYEeCKOU U/UIU NPOocpamMMHOU
apxumexmypol

Ipumensams KoAneKMUsHy0 cpedy pazpabomku npoepammHo20 obecneyenus u
cucmemy KOHmMpOJs epcull

Onpedenenue cmanoapmos 6 o00O1acmu Kaiecmed, KOmopviM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOm

Paspabomxa peenamenmos no ynpasienuio Kauecmeom

Coenacosanue peaiameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu

Oyenka kauecmsa u 3¢hghexmuenocmu npocpammHo20 Kooa

Peoaxmuposanue npoepammuoco kooa

IIpeocmasnenue u oo6cysHcoerue niana AHAIUMU4ecKux pabom

Omeemvl HA 80NPOCHI U NPEONIONCEHU. YUACMHUKO8 AHATUMUYECKOU 2PYNNbl
npoexma

Ipdhexmusno npumensem cywecmeyroujue npozpammusle peuieHus u
unmepdgheiicol 63aumooelicmeusn ¢ HUMU 6 001acmu UHPOPMAUYUOHHO-
KOMMYHUKAYUOHHBIX MEXHO102UlL
Bosmoorcnocmu cywecmeyiowjeli npocpammHO-mexHu4ecKoll apxXumexkmypul
Bosmoosxcnocmu  cOBpeMeHHbIX U NEPCReKMUBHbIX  CPeOCm8  paspadomKu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME
Memooonocuu paspabomxu npocpammHo20 obecnevyeHuss U MexHOLOUU
APOCPAMMUPOBAHUSA
Memooonozuu u mexnonozuu npoOeKMUpPOBaHUs U UCNONb308AHUS 6A3 OAHHBIX
Texnonoeuu  @vinonnenus  pabom no  co30aHur0  (Moougpuxayuu) —u
conpogocoernuro C
OcHo8bl COBpeMEHNbIX ONEPAYUOHHBIX CUCTEM



Cospemennnviii omeuecmeeHnvlll U 3apyOedCHblll onblm 8 NpPopheccUoOHAIbHOU
oesamenvHocmu

Memo0wbl u npuemvl aneopummusayuu NOCMAGIEHHbIX 3a0ay

IIpoepammmusie npodyKmul 0151 2paguiecko2o omooOPaICeHus aneopummos
Cmanoapmuule aneopummol u ob1acmu ux nPUMeHeHus

Bvibpanubitl A3bIK NpOPaAMMUPOBAHUs, OCOOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe

Komnonenmor  npocpammmno-mexuuveckux — apxumexmyp, — cyujecmeyioujue
NPUTLOdCEeHUs U UHmepgheticbl 83aUMO0elCmEUs ¢ HUMU

Texnono2uu npocpammuposanisl

Ocobennocmu 8b10PAHHOU CPedbl NPOSPAMMUPOBAHUS

Hopmamusnvie O0okymenmul, onpedensiowjue mpebosanus K 0GQOPMIEHUIO
NPOCPAMMHO20 KOOA

Ymemo 0cobenHocmell npenooasaemo2o yieonozo Kypca, OUCYUNIuHvl (Mo0yis);
Bvipabamuieams éapuanmul peanruzayuu mpebosanutl
Hcnonvzoeamv memoost u npuemvl aieopummusayuy NOCMAagIeHHbIX 3a0ay
Hcnonvzoeamv npocpammusie npooykmul Ol 2paguueckozo omoopaycenus
aneopummos
Ipumensms cmanoapmmuvle areopummsl 8 COOMEEMCMBYIOUUX 0ONACMAX
Tucamo npoepammmwlil KOO HA BLLOPAHHOM 53bIKE NPOSPAMMUPOBAHUSL
Hcnonvzoeamsv 6616pannyio cpedy npocpamMmupo8anus
Tpumensimo 1yuuiue Mupogvle npaKmuKu 0QpopMIeHUs NPOSPAMMHO20 KOOa
Hcnonv3z06amv 803MONCHOCMU UMEIOWEUCS MEXHUYEeCKOU U/l NpocpamMmHOU
apxumexmypol
Ipumensams KoAneKMUsHy0 cpedy pazpabomku npoepammHo20 obecneyenus u
cucmemy KOHmMpOJs epcull

Bnaoemp Paspabomxa pecnamenmos no ynpasieHuro xauecmeom
Coenacosanue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
cmopoHamu
Oyenka kauecmea u 3¢hghexmuenocmu npocpammHo20 Kooa
Peoaxmuposanue npoepammuoco kooa

2. CTpyKTYypa M coiep:KaHue M CHHIIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BHAaM padoT

OOm1ast TpyJOEMKOCTD TUCIUIUTMHBI COCTaBIsIeT 2 3a4. efl. (729acoB), X pacrpeneneHne
10 BUJaM paboT MpeACTaBIECHO B TabHIe

Cemectpsl
Buj yue6Hoii padoThl Beero (4acel)
yacoB 5
KonrakTtHas paboTa, B TOM 4ucJIe: 30,2 30,2
AyIuTOpHBIE 3aHATHS (BCEro): 30 30
3aHATHA NEKIIUOHHOTO TUIIA 10 10
JlaGopaTopHbIe 3aHITHS 20 20

3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)

HNuas koHTaKTHas1 padora: 0,2 0,2

KonTpons camoctositenpHor paboTsl (KCP)

[Tpomexyrounas arrectauus (MKP) 0,2 0,2




CamocrosiTesibHasi padoTa, B TOM YHCJIE: 41,8 41,8
Kypcosas paboma
IIpopabomxka yuebnoeo (meopemuueckozo) 18 18
mMamepuana
Buvinonnenue unousudyanvHulx 3a0anuil 20 20
(noocomoexa coobujenull, npeseHmayuii)
Peghepam
[ToaroroBka K TEKyIieMy KOHTPOJIIO 3,8 3,8
KouTtpoJs:
[ToaroroBka K 3K3aMeHy
qac. 72 72
B TOM 4YHCJIe
Oo0masi Tpy10eMKOCTh KOHTAKTHAA 30,2 30,2
pabora
3a4. efl 2 2
CTpyKTypa M CUHNIHHBI
Pa3nensl AuCUMIIITUHBL, U3yYaeMbIe B 2 ceMecTpe
KoauuecTBO 4acoB
Ne Haumenopanue pasiena AynutopHasi| BHeayautopHas
pasa. Bcero padora paborta
J JIP CPC
1. | Kpatkas uctopusi. 5 1 2 2
2. | OCHOBHBIE TTOHSTHSL. 9 1 2 6
3. | ApxurektypHsble ocodeHHoctu OC. 9 1 2 6
4. | Knaccudukamus OC. 7 1 2 4
5. | Ilporeccsl. 9 1 2 6
6. | YpoBHU IJTAHUPOBAHUS MPOLIECCOB. 9 1 2 6
7. | CBo¥icTBa pecypcoB. 9 1 2 6
8. | AlropuTMBbl B3aMOJICHCTBHSI MPOIIECCOB. 12 2 4 6
9. | Tynukn. 6 1 2 3
10.| ITogroroBka K ciade U caada 3adera 3,8 3,8
KonTpons camoctositensHoi padotsl (KCP)
[Tpomexyrtounas arrectauus (MKP) 0,2
UTOI'O 72 10 20 41,8
Conepixanue pa3aesioB THCHUILTHHBI
2.3.1 3aHATHSA JEeKIIMOHHOI0 THIIA
Ne ®opma
pa3n | HaumenoBanue pasjaena Coneprkanue pazaena TEKYIII.
KOHTPOJIS
1. Kparkas ucropus. Kpartkas uctopust 3BOIIOLNH BBIYUCIUTEIBHBIX T
CHCTEM.
2. OCHOBHBIE TTIOHSITHS. OCHOBHBIE OHATHUSI, KOHUEIIMU ONIEPAIIMOHHBIX T
cuctem (OC).
3. ApXUTEKTypHBIE Apxurektypabie ocodeHHocTr OC: MOHOJIUTHOE T
ocobennoctu OC. SIIPO, MHOTOYPOBHEBBIE CHCTEMBI, BUPTYalIbHBIE
MaIIWHBI, MEKPOSJICPHAS apXUTEKTYPa,
CMEIIIAHHBIE CHCTEMEL.




Ne dopma
pa3n | HaumenoBanue pasjaena Coneprkanue pazaena TEKYIII.
: KOHTPOJIS

4, Kiaccudukanus OC. Knaccudukanus OC: nmogmepxka WHIUBUya
MHOT'033/JaYHOCTH 1 MHOTOHUTEBOCTH, BHOE
MHOTOIIOJIb30BaTEILCKOTO PEKUMA, 3aJlaHue
BBITECHSIOIIASA U HEBBITECHSIOIIAS
MHOT'033JJa4HOCTh, MHOTOIIPOIIECCOPHAs
00paboTKa, CUCTEMBI PEAIbHOTO BPEMEHHU.

5. [Ipoueccsi. [Ipouecc: cocTostHM, OnEepaliy Haj MHIUBUAYaT
nporeccamu, Habop onepauuit, PCB u KOHTEKCT | bHOE
rporecca, OAHOPa30Bble U MHOTOPa30BbIE 3aJlaHue
OTepaLnu.

6. YpoBHU IIaHUPOBaHUS | YPOBHH IJITAHUPOBAHUS MPOIIECCOB: UHIUBUAYaT

MIPOIIECCOB. BBITECHSIONIEE 1 HEBBITECHSIONIEE BHOE
IJIAaHUPOBAHUE, TAPaHTUPOBAHHOE U 3aJlaHue
MIPUOPUTETHOE IJIAHUPOBAHHE.

7. CoiicTBa pecypcos. CBoiicTBa pecypcoB: KpUTHUECKAs CEKIIHS, UHIUBUAYaT
obenarorue huocodbl, MapaieIbHbIC bHOE
MIPOLIECCHI. 3aJlaHue

8. ANTOpUTMEI [TporpaMMHBIE aNTOPUTMBI OPTaHU3AIHA WHIUBUIY AT

B3aMMOJICHCTBHS B3aMMO/ICHCTBUS MPOIIECCOB: ANropuT™ Jlekkepa | bHOE
MIPOIIECCOB. CHHXPOHH3AIMHU TPOILIECCOB, ceMadOpHhI 3aJjaHne
JIeVKCTphI, KPUTUYECKUHN YIaCTOK, MOHUTOPBI
Xoapa.
9. Tynuku. Tynuku: ycnoBrs BO3HUKHOBEHUS, CIIOCOObI WHIUBUAYAT
MPEIOTBPAILCHHS, AITOPUTM OaHKHPA. BHOE
3aJjaHue
2.3.2 CeMuHapcKue 3aHATHS
He npenycMoTpeHs!.
2.3.3 JIaGopaTopHBbIe 3aHATHS.
No
dopma TEeKyIIL.
pa3n | HaumenoBanue pasnena HaumenoBanue n1abopatopHbIx paboT
KOHTPOJIS
1.| Kparkas ucropwusi. Kpatkas uctopus 2BOJIOIUN WHIWBUIYTbH
BBIYHCITUTENbHBIX CUCTEM. o€ 3ajJlaHue
2.| OCHOBHBIE TTOHATHSI. OcHOBHBIE TIOHATHS, KOHIICTIIIHH WHIUBUIYTbH
oneparoHHbix cuctem (OC). o€ 3aJlaHKe
3.| ApXuTEKTypHBIE N3yuenne apxurekTypHbix ocodeHHocteit OC. | MHAWBHyalIbH
ocobennoctu OC. o€ 3ajlaHue
4.| Knaccudukamus OC. [Togneprxka MHOT03aJa9YHOCTH U WHIUBHUTYATHH
MHOTOHUTEBOCTH, MHOT'OIIOJIb30BaTEIbCKOT'O o€ 3aj7laHue
peKrMa, BEITECHSIONIAs U HEBBITECHSIOIAS
MHOT'033/IJa4HOCTh, MHOTOIPOLIECCOPHAS
00paboTKa, CUCTEMBI pEaIbHOI'O BPEMEHH.
5.| IIponecchl. N3ydenune xapakTEpUCTHK Mpoliecca: WHIUBUAYATbH
COCTOSIHUSI, OTIEpaIlK HaJI TIpoIieccaMy, Habop | oe 3a/aHue

omneparuii, PCB u KoHTEKCT mpoiiecca,
0JTHOPA30BBIC H MHOTOPA30BbIE OITCPAIIHH.




Ne ®opma Tekyml.
pa3n | HaumenoBanue paznena HaumenoBanue n1abopatopHbIx paboT
KOHTPOJIS
6.| YpoBHu mnanupoBanus | [lnanupoBaHue MpoLeccoB: BHITECHSIOIEE U UHIUBUAYAIbH
MIPOIIECCOB. HEBBITECHSIOIIIEE MJIAHUPOBAHUE, oe 3a7laHue
rapaHTUPOBAHHOE U IPHUOPUTETHOE
TUTAHUPOBAHUE.
7.| CBoiicTBa pecypcos. CBoiicTBa pecypcoB: KpUTHUECKAsI CEKIIMS, MHIUBUAYAIbH
obemnarorue punocodsl, napaieIbHbIC o€ 3aJlaHue
IIPOLIECCHI.
8.| AnropuTtmsl ANTOPUTMBI OPraHU3alUN B3aUMOCHCTBHS WHUBUIYATbH
B3aNMOJICHCTBHS mporueccoB: anroputm Jlexkepa o€ 3aJlaHue
IIPOLIECCOB. CHHXPOHH3AIIMU TPOLIECCOB, ceMa(OpHbI
JIeKCTphl, KpUTUYECKUN y4aCTOK, MOHUTOPHI
Xoapa.
9.| Tynuku. VY cnoBUsS BOSHUKHOBEHUS, CIIOCOObI WHIUBUAYAIbH
MIPEIOTBPALICHUS TYITUKOB. AJITOPUTM o€ 3a7laHne
OaHKHpa.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX padoT.
KypcoBbie paboThl HE IPEYCMOTPEHBI.

IlepeueHb yueOHO-MeTOAMUYECKOT0 00ecTIeYeH sl AJIsl CAMOCTOAATEIbHON padoThl
o0yyaomuxcs Mo JMCIHIJINHE

No Bit CPC [Tepeuenn y‘Ie6H0-M€TOILI/I‘IeCI§OFO oOecrieyeHust st
CaMOCTOSITeNILHOM pabOThI

1. YpoBHUH CwmupnHoB A.A. [IpukiiagHoe nporpaMmmHoe
TJIAaHUPOBAHUS obecrnieuenue: yueOnoe nocodue / A.A. CMHUpHOB. -
IIPOLIECCOB. Mocksa; bepiun: lupekr-Meaua, 2017. - 358 c.

2. ANTOpUTMBI MaprembsiHoB, FO.®. OnepaliioHHbIE CUCTEMBI.
B3aUMOJICUCTBUS Konnenuuu nocrpoenus 1 o0ecneyeHus
IIPOLIECCOB. 6e3omacHocTH : yuebHOoe nocobue / HO.D.

MaprembsanoB, A.B. fIkosnes, A.B. SIkoBneB. —
OnexTpoH. 1aH. — Mocksa : ['opsuas muHus-
Temexom, 2011. — 332 ¢

3. Tynukwu. Hewiren I1./Ix. Onepanrionnsie cucteMbl. OCHOBBI U
npuHuunel. Kuuru 1, 2. - M. : BUHOM.
JlabopaTopus 3Hanu#, 2016. - 236 c.

Oo0pa3oBaTte/ibHbIE TEXHOJOTHH
B cootBerctBum ¢ TpeboBanusmu GI'OC B mporpaMma TUCHMILIMHBI IpelyCMaTpUBaET
UCIIOJIb30BaHNWE B Yy4eOHOM TpoIecce CIeAYIOIUX 0oO0pa3oBaTeIbHble TEXHOJOTHHU: YTEHHE
JEeKIMA C HUCMOJb30BAHUEM MYJBTUMEAUHHBIX TEXHOJOTUH; METOA MajbIX TpymI, pa3dop
MIPaKTUYECKUX 3a/1a4 U KEHCOB.
ITpu oOyueHnH UCTIONB3YIOTCS CleAyIoINe 00pa3oBaTeIbHbIE TEXHOIOTUH:

— TexHojoruss KOMMYHHKaTMBHOTO OOydYeHUsi — HampaBjeHa Ha (OpMHpOBaHUE
KOMMYHHMKATUBHOW KOMIIETEHTHOCTHU CTY/AEHTOB, KOTOpas siBJsieTcsl 6a30BOM, HEOOXOIMMOM Asist
aJaNTalyy K COBPEMEHHBIM YCIOBUAM MEXKYJIbTYPHON KOMMYHHUKALUH.

— TexHonorust paszHoypoBHeBoro (auddepeHnnpoBaHHOr0) O0y4YeHHs — MpeAroiaraer
OCYIIECTBJIEHUE [103HABATEIbHON JEATEIbHOCTU CTYJIEHTOB C YYETOM HMX HHAWBUIYaJbHBIX
CIOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOMIPSAS WX PEaTU30BBIBATH CBOM TBOpPYECKUN



IIOTCHIIHUAJI. COB,Z[aHI/IC N HUCIIOJB30BAHHUEC JUArHOCTHYCCKHX TECTOB ABIIACTCA HEOThEMIIEMOM
YacThIO JAaHHON TEXHOJIOTHH.

— TexHonorust MOIYJIBHOTO OOyYeHUS — TMpelyCcMaTpuUBaeT JeJeHHE COJepKaHUs
JUCLIUTUTMHBI HA TOCTATOYHO aBTOHOMHBIE pa3/iesbl (MOIyJN ), HHTETPUPOBAHHbIE B OOIIUI KypC.
— MHWudopmannonHo-koMmyHukanmonnele texaonorun (MKT) - pacmumpsiior pamku

00pa3oBaTeNbHOIO MPOIecca, MOBHIMIAS €r0 MPAKTUYECKYI0 HaINPaBJIECHHOCTh, CIIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl yYalIUXCS W TOBBIMICHUIO [TO3HABATEIIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buja TEXHOJIOTUIA:

— TexHoJoruss HCHOJb30BAHUS KOMIIBIOTEPHBIX IPOrpaMM — I03BOJsET 3((HEKTUBHO
JIOTIOJTHUTH MpoIiecc 00yUSHHS S3BIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl I[TOMCKaA

uH(pOpMaLuy, pa3pabOTKU HayYHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAYyAIN3alUU OOyuYeHHs — IIOMOraeT pPeaJl30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJl, YYHTHIBas HMHIUBHIyaJbHbIE OCOOEHHOCTH M MOTPeOHOCTH
y4aluxcs.

— IlpoexkTHass TexHOIOrMs — OpPUEHTUPOBAHA HAa MOJCIMPOBAHHUE COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pEIICHUs 3aJadud, KOTOopas OIpelessieTcss B paMKax
npodecCOHAIBHON MOATOTOBKH, BBIAEISSA Ty UM HHYIO IPEIMETHYIO 00JIaCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJIEI0 B3aUMHOIO OOYy4YEeHMH,
OCYLIECTBJISAI KAaK WHAMBUAYAJIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTb 3a pEILECHHUE
y4eOHBIX 3a7a4.

— MHrpoBasi TexHOJOrUs — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
Croco0o0B pelleHus NpolsieM, aKTUBU3UPYS MBIIUIEHHE CTYJCHTOB U PACKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHUS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONW KPUTHUYECKHM OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIHIO [T PEIICHHS TOCTABICHHOW 3a1a4u.

KommiekcHoe ucrnosibp3oBaHHE B y4yeOHOM MPOLIECCE BCEX BBILIICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
IpOIeCcChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl A€ATEIbHOCTb CTY/IE€HTOB B IPYIIIE MO
PYKOBOJICTBOM JIMJIEPA, HATIPABJIEHHAs Ha pelleHue o01ei 3a1auu MyTéM TBOPUECKOTO CII0KEHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTHSI - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL A€ATEIbHOCTD 110 0TOODY,
paclpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa Mo ONPEEIIEHHON TeMe, B pe3ysbTare KOTOpOn
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH Mpo(ecCHOHANBHOM NeSTeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEIIEHUN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl e TEIbHOCTh, HAllpaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOTr0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJeH U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afady M CHUTyalMid MIMPOKO HCIIOJIB3yeTCs Kak
npenojaBaTesieM, Tak U CTYIEHTaMH BO BpeMs JIEKIUil, Ja00paTOpHbIX 3aHATUN M aHalIu3a
pe3yJIbTaTOB CaMOCTOSITENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO MPH HCCIEIOBAHUU H
peIIeHNH KaXKI0M KOHKPETHOH 3a/1a4 UMEeTCsl, KaK MPaBUII0, HECKOJIBKO METOJIOB, a 3TO TpedyeT
pa3bopa 1 OIIEHKH L1eJI0i COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.



Tembl, 3amaHust U BOMPOCH JUISI CAMOCTOSITENILHOM pabOThI MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOMCKAa HH(DOpMAIMKM, YMEHHUS CaMOCTOSTEIbHO pACIHIUPITh W YIIyOJaTh 3HAHWS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHA.

[Toxxon pazbopa KOHKPETHBIX CUTYAIUN IMTUPOKO UCIIOJIB3YETCS KaK MpernogaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOU PaOOTHI.

JUis M1l ¢ OTpaHUYCHHBIMU BO3MOXHOCTSMHU 3J0POBbsI MIPEIyCMOTPEHA OpPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

Jist 11 ¢ HapyIICHUSIME 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jli1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnst AuIl ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHM3allus
KOHCYJIBTAIIMH C UCIIOJIb30BAHUEM DJICKTPOHHOMN TIOUTHI.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJarouuxcsi.

OueHovHbIe CpeACTBA /1Jisl MPOBeIEeHUs TEKYIero KOHTPOJIsI
DoH/1 0O1IeHOYHBIX CPEJCTB /sl IPOBeIeHUsI TEKYIIero KOHTPOJIsA

Ilepeuyenb 3a1a4 TeKyLIero KOHTPOJIA 110 TEMaM:
«OCHOBHBIE KOHCTPYKIHMH POrPAMMHUPOBAHUS»
m!
ni(m-n)!
MO3BOJISIOILYIO JUISl IPOM3BOJIBHOIO HATypaJIbHOTO M HEMOCPEICTBEHHOM IPOBEPKOMN

Yucno coueranuit U3 M mo N BeIpaxKaeTcs (GopMyIon C! = . CocTaBuTh Iporpammy,

m
y6enuthes, uto » Cp =2" .
i-0
[TocnenoBarenbHOCTh DuOOHAYYM (WIEHBI KOTOPOW HA3BIBAIOTCS unciaMu  DuboHayum)
oTpeseNsieTcsl peKypeHTHbIMU cooTHomeHusmu: Fi1=F;=1; Fn= Fna+ Fn2 mna n23. [Ins
HatypayibHOTO K Haiitu Fy.
[To kpyry HamucaHbI N YKCEl, KaXJI0€ U3 KOTOPBIX PAaBHO CyMME JIBYX CBOUX cocezeil. Haiitu
CYMMY BCEX YHCEII.
[Tonpsin manucansl yucna 1, 2, 3, 4, 5, ..., 2n. Onpenenuts TO YUCIO, KOTOPOE OCTAHETCS MOCIe
MOCJICI0BATEIFHOTO BEIYEPKUBAHMSI YUCEII, PACIIOJIOKCHHBIX HA HEUETHBIX MECTaX.
[Tyctp oOmmmii wieH mociemoBarenbHOCTH uUMeeT BHI: ax=123..k*9+(k+1). [lna 3amaHHOrO
HATYpaabHOTO K OTpeesIuTh KOJIMYECTBO BCEX €AMHMIL B YMCIaxX ai, a, ..., ak.

«AJITOPUTMBI U NPOLECC PELICHHU 32 a9n»

1. Jlausl BemecTBennsle uncna A[1], ..., A[20]. OctaBuTh 63 H3MEHEHHS OCIIEI0BATEILHOCTD
A[1], ..., A[20], ecnu oHa yropsiJ0YeHA TI0 HEYOBIBAHHMIO HJIH 110 HEBO3PACTAHUIO; B TPOTHBHOM
ClIy4ae yJaquTh U3 MOCIEI0BATEIbHOCTH T€ WIEHBI, MOPSIKOBBIE HOMEPA KOTOPBIX KPATHBI
YEeTBIPEM, COXPAHUB MPEKHUM MOPSAIOK OCTABICHHBIX YJICHOB.

Hanbl n1Be mocnegoBaTeabHOCTH N0 N yncen B KaxaoW. HallTh HauMeHblee cpen TeX YHCeN
MEepBOH MOCIIEI0BATEILHOCTH, KOTOPBIE HE BXOJSAT BO BTOPYIO MOCIIEI0BATEIBHOCTD (CUMTas,
YTO XOTsI OBl OJTHO TAKOE YHCIIO €CTh).

Hanbl koopaunatsel N Touek Ha muockoctu: X[1], Y[1], ..., X[N], Y[N]. Haiitu Homepa aByx
TOYEK, PACCTOSHUE MEXIy KOTOPHIMH HauOoJbliee (CUMTaTh, YTO Takas Iapa TOUYeK
€IMHCTBEHHAs).



Ilepemennoit T npuCBOMTH 3HAYe€HHWE true, €CIW B IOCIEIOBATEIIBHOCTH X HET HYJEBBIX
3JIEMEHTOB U TPHU 3TOM IMOJOKUTEIbHBIE 3JIEMEHTHI YEpPEAyIOTCS C OTpHUIATeIbHBIMU, U
3HaueHwue false B mpoTHBHOM ciydae.

«OCHOBHbBIE CTPYKTYPbI TaHHBIX»
JlaHo: HaTypanbHOE N, UEIble HEOTPULIATEIBHBIE a1, ..., dn. HANTH KOJTMYECTBO COBEPILICHHBIX
YHCeJl, JI0 ¥ IOCJIe KOTOPBIX CICAYIOT HEYETHBIC SJICMCHTEHI.
JlaHo: neWicTBUTENbHBIC Yncha S, t, a0, ..., al2.
Homyunts p(1)-p(t)+p?(s—t)+p3(1), rae p(X)=ai®x1’+aixit+...+ao.
Hano HatypanbHOe n. BBISICHUTE, UMEIOTCS JIU CpeI uncen n, n+1, ..., 2n mpocThie yucha,
Pa3HOCTh MEXIYy KOTOPBIMU pPaBHa 2.
Onucath JTIOTUYECKYHO (DYHKIIHIO, POBEPSIOIILYIO YIIOPSIOYCHBI JIU TI0 BO3PACTAHUIO UITU
yOBIBaHHUIO AJIEMEHTHI MacCHBA.

«[lapajuiesibHbIE POLECCHD)

. HaliTn MmakcuManbHbINA 3JIEMEHT MaTPHULbI U YKa3aTh €r0 KOOPAUHATHI.

2. HaiiTu HauMeHbIINUN MOJIOKUTEIBHBIN JIEMEHT LIETTOYMCICHHON MaTPUIlbl, CyMMa HHCKCOB
KOTOpOT'O YETHA.

3. HaliTn MUHUMAJIBHBIN 2JIEMEHT CPEIM MAKCUMAJIbLHBIX 3JIEMEHTOB KaXKI0M CTPOKH
LEJIOYUCIIEHHOW MATPHUIIbI U YKa3aTh €ro KOOPNHATBHI.

4. Jlan maccuB mHGOpMalMU O COTpYAHMKaX: amiuusg, cTax, 3apruiata. Haitftu damunim
COTPYJIHUKOB, 3aKAaHUMBAIOIITUECS HA «OB», CTAXK KOTOPBIX YUCIIO OOJIbIIEe 3aJaHHOTO YUCIIA
K, a 3apmnara Tpex3HauHOE YMCIIO.

-

IlepeyeHb KOMMeETEHIIUIi, MPOBEPSEMbIX OLEHOYHBIM CPEACTBOM:

[1K-2 Crnioco6en 3¢ (heKTHBHO TIIaHMPOBATH HEOOXOMMBIE PECYPCHI M 3TAIBI BHITTOTHEHHS
pabor B 00JacCTM MaTeMaTHMYECKOro MOJEIUPOBAaHUS U HMH(OPMAIMOHHO-
KOMMYHUKAIIIOHHBIX ~ TEXHOJIOTUH,  COCTaBISATh HAa  BBICOKOM  YpOBHE
COOTBETCTBYIOILIME TEXHUUECKHUE OMUCAHUS U MHCTPYKIIUH

I1K-3 Crnioco6eH 3¢ (heKTUBHO MPUMEHSTh AITOPUTMUYECKHE U IPOrPaMMHBIE PEICHUS B

o6acTi MUH(OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTH, a TAK)Ke Y4acTBOBATh
B UX MPOEKTUPOBAHUH U pa3paboTKe

IlepeuyeHb BONMPOCOB TEKYLIEr0 KOHTPOJIS KOJUIOKBHYMA
CTpyKTypa BBIYUCIUTEIbHOM crcTeMbl. OCHOBHBIE IOHATHS, KoHIenmu OC.
Apxutektypasie ocooeHHocTH OC. MukposiiepHas apXuTeKTypa.
Knaccugukarus OC. [Tonarue nporecca.

Cocrosinusg nporiecca. Onepanuu HaJl TPOIIECCaMH.

Process Control Block u kortekcT mporiecca. OtHOpa3oBbIe OMepanu.

MHoropasoBsle ONepany.

YPOBHU IJIaHUPOBAHUS MPOLIECCOB. BRITECHSIOIIEE U HEBBITECHSIOIEE

TUTAaHUPOBAHHE.

7. Anroputwmsl manupoBanus. First-Come, First-Served (FCFS), Round Robin (RR),
Shortest-Job-First (SJF), rapanTupoBaHHOE U IPUOPUTETHOE IITAHUPOBAHHE.

8.  Kpuruueckas cexnus. Obenaromiue Gpumnocodsl.

orwdPE

o

9.  TapamnenbHbie iporiecchl. AnropuT™ J[ekkepa CHHXPOHH3AINH TTPOIIECCOB.
10.  Onmepanus «IIpoBepka u yctanoBka». Cemadopsl J{eUKCTPHI.
11.  Pemenue npoOieMbl KpUTHUECKOTO YYaCcTKa C TTOMOIIBI0 ceMadopoB.
12.  Pemenue npoGieMbl MOCTaBIIMK-TIOTPEOUTENH ¢ TOMOIIBI0 ceMagopoB. MOHUTOPHI
Xoapa.

Ilepeyenb KOMIIETEHIUI, IPOBEPAEMBbIX OLEHOYHBIM CPEICTBOM:



[1K-2

I1K-3

Crnioco6eH 3(hpeKTUBHO TUTAHUPOBATH HEOOXOAMMBIE PECYPCHI M ATAITbI BHITOTHEHUS
pabor B 00MacTM MaTeMaTHYECKOrO0 MOJETUPOBAHUS U HMH(OPMAIIMOHHO-
KOMMYHUKAI[HOHHBIX ~ TEXHOJIOTMH,  COCTaBIsSITh  Ha  BBICOKOM  YpOBHE
COOTBETCTBYIOILIME TEXHUYECKHUE OMMCAHUS U HHCTPYKITUH

Crnioco6eH 3 (GEeKTHBHO MPUMEHSTh AITOPUTMUYECKUE U TPOTPAMMHBIC PEIICHUS B
obnacti H(HOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHA, @ TAK)KE Y4aCTBOBAThH
B UX IIPOCKTHPOBAHUU H Pa3pabOTKe

@DoH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBeAeHNs POMEKYTOYHOH aTTecTAlluN
3avyeTHO-IK3aMeHANMOHHbIE MATEPHAJIBI JIJIsl IPOMEKYTOYHOM aTTecTAIUN
(3K3aMeH, 3a4eT)

COENOUAWNE

NN RNNNONNNRPRRRERER R R R
NOUBRWNRPROOONOUAWNR

[lepeyeHsb BONPOCOB IS MOATOTOBKH K IK3aMeHY

. CTpyKTypa BbIUHUCIUTEIBLHON CUCTEMBI.

OcHoBHbIE TTOHATHSA, KoHIenimu OC.

. ApxurextypHsle ocooennocta OC.

. MuxkposiiepHast apXuTeKTypa.

Knaccugukanusa OC.

[TonsaTue nporecca.

CocrosiHus mpoiiecca.

Omnepanuu Haja IporeccamMH.

. Process Control Block u xontekct nporiecca.

. OnHOpa30BbIE ONEpaLtU.

. MHoropasossle onepanuu.

. YPOBHU IJITAHUPOBAHUS MPOLIECCOB.

. BrITecHsto111€€ 1 HEBBITECHSIOIIEE IIIIAHUPOBAHUE.

. Anroputwmsl manuposanus. First-Come, First-Served (FCFS).

. Anroputwmsl ianuposanus. Round Robin (RR).

. Anroputmsl mianupoBanus. Shortest-Job-First (SJF).

. 'apanTupoBaHHOE U MPUOPUTETHOE IJIAHUPOBAHUE.

. Kputnueckas cexuus.

. Obenaromue Guaocodsl.

. [TapannensHble MpOLIECCHI.

. IIpumep HenpaBUIBHON OpraHU3alMK B3aUMOJEHCTBHUS ITPOLIECCOB.
. Anroput™m /lekkepa CHUHXpOHH3ALMH ITPOLIECCOB.

. Omnepanus «IIpoBepka u ycraHOBKa.

. Cemacgops! JleKCTpBHI.

. Pemrenue npobiaemMpl KpUTHYECKOTO y4acTKa ¢ IOMOIIbIO ceMa(opoB.
. Pemmenune npoGieMbl MOCTAaBIIMK-TIOTPEOUTEIND C IIOMOLIBIO ceMagOpoB.
. Monurops! Xoapa.

Ilepeyenb KOMIIETEHIUI1, IPOBEPAEMBIX OLEHOYHBIM CPEICTBOM:

I1K-2

I1K-3

Crnioco6en 3¢ (heKTUBHO TIIAHUPOBATH HEOOXOJUMBIE PECYPCHI M ATAITbI BBIITOJTHEHHS
paboTr B o0sacTd MaTeMaTUYecKOro MOJENUPOBAHUSA U HMHGPOPMAIMOHHO-
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTUH,  COCTaBIsATH HAa  BBICOKOM  YpOBHE
COOTBCTCTBYIOIIHUEC TCXHUYCCKUEC OITMCAaHUA U MHCTPYKIIUU

Crnioco6eH 3¢ (GeKTUBHO MPUMEHATh AITOPUTMUYECKUE U TPOTPAMMHBIE PEIICHUS B
o0iacTu I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TeXHOHOFHﬁ, a TaK)KC y4aCTBOBATh
B UX IIPOCKTHPOBAHUU U Pa3pabOTKe

33)13‘-[1/[ IJIS MOATOTOBKHU K 3K3aMCHY



1. BrITeCHSIOIIASA M HEBBITECHSIOIIAss MHOT03a/1a4HOCTh. [IpuMepHbIe 3a1anust 1is
MOJITOTOBKH: CAENaTh 0030p CYLIECTBYIOMNX Hauboee mpuMeHseMbIX MeTo10B. [IpoBecTu
CPaBHUTEIIbHBIN aHATN3 METOIOB U AJITOPUTMOB, yKa3aTh 00JaCTH MPUMEHEHHUSL.

2. Tlpomecc: cocrosiHus, HAOOP omepauii HaJl IpoIeccaMu. Y POBHU TUTAHUPOBAHUS
nporieccoB. [IpoBecTH cpaBHUTEIbHBIN aHATN3 3PHEKTUBHOCTH YPOBHEH TUNITAHUPOBAHHUS
MPOLIECCOB.

3. Aunroputwm Jlekkepa CHHXpOHHU3AIMH TpolieccoB. [IpuMepHbIe 3a1aHust is OATOTOBKH:
O030p METOI0B PelICHUS TPOOIEMbI KPUTHUECKOTO YUacTKa JIsi CHHXPOHHU3AIHH
MPOIIECCOB 3a CUYET HEOOXOIUMOCTH aKTUBHOTO OXKHIAHUS KAKIbIM U3
CUHXPOHU3UPOBAHHBIX IIPOLIECCOB.

4. Cemadopsr Jleiikctpsl. [IpuMepHbie 3a1aHust 7151 TOJTOTOBKH: PELICHUE TPOOIEMbI
KPUTUYECKOTO Y4acTKa C MOMOIIBI0 ceMadopoB.

IlepeyeHb KOMMNETEHI Ui, IPOBePsAEMbIX OLIEHOYHBIM CPEACTBOM:

I1K-2 Crnioco6eH 3(hGeKTUBHO TITAaHUPOBATH HEOOXOAMMBIC PECYPCHI U 3TAITBI BBIMTOTHEHUS
pabor B 00lacTH MaTeMaTHYECKOTO MOJCIUPOBAaHUS W HH()OPMAIMOHHO-
KOMMYHUKAI[HOHHBIX ~ TEXHOJIOTUH,  COCTaBISATh Ha  BBICOKOM  YpPOBHE
COOTBETCTBYIOIIME TEXHUYECKHUE OMMCAHUS U HHCTPYKITUH

I1K-3 Crnioco0eH 3¢ (GEeKTUBHO MPUMEHSTh AITOPUTMUYECKUE U IPOTPAMMHBIC PEIICHUS B
obmacti HHHOPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTH, a TAK)KE Y4acTBOBATh
B UX NIPOCKTHUPOBAHUU H Pa3pabOTKe

Bonpocs! 1151 KOJVIOKBHYMOB
no aucuuniauHe «CucreMHoe NporpaMMHoe odecreyeHmn e
BapuanT 1
10. INonsitue Meta-s3pika. BH®. [pumepsr
11. Oneparop BoiOOpa. [Ipumepsr.
12. Jlana kBazpaTHasi MaTpUIla BEIIECTBEHHBIX yrcen NXN. HaiiTn HanOoNbIImiA IO MOIYITIO
3JIEMEHT CPEM JIEMEHTOB, JISKAIMX Ha TOOOYHOH JuaroHay.
13. lana mocnenoBaTeNbHOCTh METBIX YHCEeN, OKaHYUBAIOIIAsCs HyneM. HalTi KoiamaecTBo
quceln, cyMMa Hudp KOTOPBIX YETHA.
14. Jlan maccuB CUMBOJIOB. SIBIISI€TCS JIM OH CHMMETPHUYHBIM MacCUBOM IU(P?
15. Iyctpb (X, Y) — KOOpAMHATBHI TOYKH Ha MIOCKOCTH. COCTaBUTH OYJIEBCKOE BBIPaXKEHHE,
KOTOpO€ IMPUHHUMAET 3HaueHue {rue Torjga M TOJNBKO TOT/A, KOTJa TOYKA MPUHAIJICHKHUT
3alITPUXOBAHHOM 00JacTH.
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Bapuanr 2

1. YwmcroBbIe THIIBI.

Onepatop nukia ¢ nocryciosueM. CuHTakcuc, cemanTuka. [Ipumepsl

3. Jlana KBajpaTHas MaTPHUIIA IEIBIX YUce NXN. 3aMEHHUTH HYJIEM 3JIEMEHTHI ¢ TTOCICAHEH
1 poii paBHON 2 cpeir DIIEMEHTOB, JIKAIUX Ha TJIABHOM TUArOHaIH.

4. Jlana moCIIeIOBATEIBHOCTh IIEBIX YHCEN, OKaHumBaromasics -1. Haifitm cpennee
apuMeTHIECKOE YUCEI, KOTHUECTBO U(P B KOTOPHIX YETHO.

5. Jlam wmaccuB meNbIX dHCeN. SBIsSeTcs W OH YIOPSIOYEHHBIM 10 YOBIBAaHUIO U
COJIEpXKAIINM TOJBKO MOJIOKUTENbHBIE KpaTHbIE 3 yncna?

N



6. Ilycts (X, Y) — KOOpAMHATHI TOYKH Ha MIOCKOCTH. COCTaBUTH OyJIEBCKOE BBIPAXKCHHE,
KOTOPOC MPUHUMACT 3HAYCHUC true TOrJa U TOJIBKO TOTAd, KOraa TOYKa MPUHAIJICIKUT
3alITPUXOBAHHOM 00J1aCcTH.

2 \""—-— ®
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IlepeuyeHb KOMIIETEHI U, IPOBEPsIEMbIX OLLEHOYHBIM CPEACTBOM:

[1K-2 Crniocoben 3¢ (heKTHBHO TIIAHUPOBATH HEOOXOJUMBIE PECYPCHI M ATAITBI BBIITOJTHEHHS
pabor B 00JIaCTM MaTeMaTHYECKOro MOJEIUPOBAaHUS U  HMH(OPMAIMOHHO-
KOMMYHUKAIIIOHHBIX ~ TEXHOJIOTUH,  COCTaBISATH HAa  BBICOKOM  YpOBHE
COOTBETCTBYIOLIME TEXHUYECKHUE OMUCAHUS U MHCTPYKIUH

[1K-3 Crnioco6eH 3¢ (GeKTHBHO MPUMEHSTh AITOPUTMUYECKHE U TPOTPAMMHBIE PEIICHUS B

obnactu MHOOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, a TAaK)Ke y4acTBOBAThH
B UX NPOEKTUPOBAHUH U pa3pabOTKe

KommuekT 3aganuii 111 KOHTPOJIbHON PadoThl
no aucuuninHe «CHCTeMHOe IPOrpaMMHOe o0ecredeHne»

Tema OOpaboTKa MOCIETOBATEIBHOCTH YHCEI
Bapwuanr 1.

1./lana mociie1oBaTeIbHOCTH LEIBIX YHCEIl, OKaHuuBaromascs yuciaom -801. Haittu cymmy
qucell, KOJIMYECTBO YETHBIX LU(P B 3alIUCH KOTOPBIX HE KPAaTHO 3, a 32 TAKMMHU YHCIIaMU CIIETyeT
OTPULIATENILHOE YHUCIIO.

2. Jlan maccuB LenbIX yucen. Ecau oH He ymopsaodeH Mo yObIBaHMIO, TO 3aMEHMThb
AJIEMEHTBI, C UH/IEKCAMU KpaTHBIMHU 3, HAa 3HaYEHHE MAaKCUMaJIbHOI'O JIEMEHTA.

3. Jlana kBajpaTHas MaTpulla BELIECTBEHHBIX YHUCEN. YBEIMUYUTb 3JEMEHTHI, JIeXKallue
BBIIIE TJIABHOM JIMaroHai M, Ha CYMMY MOJOXHUTENbHBIX 2JIEMEHTOB MOOOYHON JraroHalu.

4. Nana matpunia NXM nensix uncen. ChopMupoBaTh MaccuB, KaX/blil 3JIEMEHT KOTOPOTO
paBeH CyMMe MoJlyJIell OTpULIATENIbHBIX AJIEMEHTOB COOTBETCTBYIOLIEH CTPOKHU.

Tema O6paboTka MaccuBOB U (ailioB

Bapuanr 1

1. [an maccuB nensix uncen. HaliTu nmpousBeneHne 3J€MEHTOB, B 3alIMCH KOTOPBIX POBHO JIBE
udpsl 2. OPOpMHUTH JIOTHUECKYI0 (PYHKLHUIO, TPOBEPSIONIYI0 HAIMYME OBYX LU(P 2 B YUCIE.
Hannune ocHOBHOM nporpaMMbl 0053aTeNbHO.

2. JlaH MaccHB LIeJIbIX YHCel. 3aMEHUTh OTPHUIIATENIbHBIE 3JIEMEHTH MACCHBA HA CyMMY MH/IEKCOB
MOJIO)KUTEIBHBIX 3J€MEHTOB. OQOpMUTH pEKypCUBHYIO (YHKLIHUIO BBIUMCICHUS CYyMMBI.
OdopMHUTh pEeKypCHUBHYIO MPOLELYPY 3aMEHBbI J€MEHTa Ha HEKOTOpbli mapamerp. Hamuuue
OCHOBHOI1 porpamMmbl 0053aTeNIbHO.

3. [lan maccuB cTpoK. BriBecTH HOMepa HECUMMETPUUYHBIX CTPOK, HAYMHAIOLIUXCS C OYKBBI.

4. Jlan maccuB MH(pOpManMM O COTPyIHHUKax: ¢dammiusd, cTax, 3apmiata. Haltu damumiun
COTPYAHUKOB, 3aKaHUYMBAIOIINECS HA «OB», CTaX KOTOPBIX YMCIIO Oobliee 3agaHHoro yucna K, a
3apIuiata TPex3HayHOe YUCIIO.

5. Han ¢aiin BemecTBEHHBIX 4YMCelNl. 3amucaTh B HOBBIM (hailyl Iesible YacThU TeX HJIEMEHTOB
MCXOMTHOTO (haiisia, KOTOpbIE OOJIBIIE CPETHETO 3HAUCHHS.

Tema O6paboTka (HaiiyioB ¥ CIUCKOB
Bapuanr 1
1. Jlau TexcroBbIii daitn. HaliTh HOMepa cTpok, comepkamue udpsl BO BTOPOI MOJOBHHE
CTPOKH.



2. Jlan (aiin 3anuceii: pamms COTpyIHUKA, CTaX, TI0JI, 3apIuiaTa. 3armucaTh B HOBBIN (haii
(bamMuIM COTPYTHUKOB, HAUMHAIOIIUECS HA «Ay, KEHIINMH, ¢ MAaKCUMAaJIbHOH 10 daiimy

3apIUIaTOi U CTaXXEeM — MPOCTHIM YKCIOM (KCIONIb30BaTh (PYHKIIHIO).

3. Jlan onHOHAmpaBIEHHBIM CIHCOK CHMBOJIOB (OCTpoHTh). ECii OH He ymopsijodeH 1o

BO3PaCTaHUIO, TO YAAIUTH BCE *, 10 KOTOPBIX UAET LHUPpa.

4. Jlan maccuB 1enbIX yncen. IlocTpouTs 1ByHanpaBieHHBIN CIMCOK, COAEPKAIIUNA TOIBKO
YETHBIE DJIEMEHTBHI MCXOAHOIO MaccuBa. EciM CIMCOK HE COIECPKHUT OTPHULIATEIbHBIX
3HAUEHUH, TO BCTABUTh MEXKIY ABYMs 3JIEMEHTAMHU, OTJIMYAIOIIUMHUCS He Oojiee YyeM Ha 2,

HOBBIM CO 3HAYEHHEM MaKCHUMAaJILHOTO.

IlepeyeHb KOMNeTEHIUIi, MPOBEPsIEMbIX OLEHOYHBIM CPEACTBOM:

[1K-2 Crniocoben 3¢ (heKTUBHO TIIAHUPOBATH HEOOXOJUMBIE PECYPCHI M ATAITBI BBITOJTHEHHS
pabor B 00JaCTM MaTeMaTHYECKOro MOJEIUPOBaHUS U HMH(OPMAIMOHHO-
KOMMYHUKAI[HOHHBIX ~ TEXHOJIOTMH,  COCTaBIsATh HAa  BBICOKOM  YpOBHE
COOTBETCTBYIOLIME TEXHUYECKHUE OMUCAHUS U MHCTPYKIUH

[1K-3 Crnioco6eH 3¢ (GeKTHBHO MPUMEHSTh AITOPUTMUYECKHE U TPOTPAMMHBIE PEIICHUS B

obnactu I/IH(bopMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TeXHOHOFHﬁ, a TaKKC€ y4aCTBOBATb

B UX NPOEKTUPOBAHUH U pa3pabOTKe

KommuiekT pa3HOypoOBHeBbIX 32124 (3a1aHUI)
o nucruiuiiie «CHUCTeMHOE MPOrpaMMHOE 00ECIICUeHUE

3agaum 1J1s1 CAMOCTOSITEJILHOTO PeleHHs
«OCHOBHbBIE KOHCTPYKIHMH IPOrpaMMHUPOBAHUS»

1. Jns matypansHoro K onpenennTs KOJIMYECTBO BCEX €MHULL B UMCIAX a1, 82, ..., ak.

Jnst 3aganHoro N, kpatHoro 11, HailTu Bce uncna, B IECITUYHON 3aIMMCH KOTOPBIX UCTIOJIb30BaHbI

BCC ACCATUYHBIC I_[I/I(prI.

Jnist mo0Goro HAaTYpadbHOTO N HAWTH YKCII0, COCTaBIeHHOE U3 udp 1 u 2, nensimeecs Ha 2N.
JlaHbl nenble yncna ai, ..., an. Haiitu HanOombIiIyto 1o JUIMHE TPYINY OTPULIATENIbHBIX YUCEl.

[ToxcunTath YKCIIO BCEX AEMUTENEN 3aJaHHOTO HaTypalbHOIO YHCIA.
Onpenenuts, SBISETCS JIM 3aJJaHHOE HATYpaJIbHOE YKCIO M>1 mpOCTHIM WIIH HET.

33[{3"[]/1 AJISA CAMOCTOSITCJILHOI'0 PCIICHU S
«AJ’ll"Opl/lTMbI U IIPOLECC PEIICHUA 3aJaYN>

2. Haiitu B 1I€I0YMCIIEHHOM BEKTOPE MEPBOE 3HAUEHUE, KOTOPOE SBIISETCS OOIIMM KPATHBIM

3aJIaHHBIX NeablX uncea M u N.
Ornpenenutpb, SBISIETCS JIM MaTPHUIIA TTPaBOM TPEYTrOILHOI.
YcTaHOBUTSD, SIBISETCS JIM JaHHAS KBaJApaTHas MaTpULA CHMMETPUYECKOM.

I[OKaSaTB, ABJICTCA JIM JaHHAA KBaApaTHasA MaTpula CI/IMMGTPI/I‘ICCKOﬁ OTHOCHTEIHLHO MOOOYHOM

JMaroHany (IepCUMMETPUYECKOH ).

Martpuia, Bce 37€MEHTbl KOTOPOH HEOTPUIIATENIbHBI U CyMMa 3JIEMEHTOB Ka)KJJOM CTPOKHM paBHA
€IMHHUILIE, HAa3bIBAECTCS CTOXACTUUECKOM. SIBIseTCs M JaHHAs MaTpULa A CTOXaCTHYECKOM?

Martpuueil nepecTaHOBOK Ha3bIBaeTCsl KBaJpaTHas MaTpulia, y KOTOpPOH B JIIOOOHM CTpOKe U B
M0060M CcTOJIO0LE TOJBKO OJMH AJIEMEHT OTIMYEH OT HYJS M PaBeH eJuHHLE. SIBIseTcs Ju

JaHHas MaTpula A MaTpUILEH NepeCTaHOBOK?

3agaum 1J1s1 CAMOCTOSITEJILHOTO PeleHHs
«OCHOBHBIE CTPYKTYPBI IaHHBIX)

1. Onmcare normueckyro QpyHKIMIO, IPOBEPAIOILYIO SBISETCS JIM CAMMETPHYIHOM 4acTh

MacCCHUBa, HAYMHAIOImasACsa I-M 1 KOH‘laIOH_[aHCHj-M €r0 3JICMCHTOM.

CocTaBuTh TPOIEAYPY, 3aMEHSIONIYIO B ICXOTHOW CTPOKE CHMBOJIOB BCE €UHUIIBI HYJISIMU U

BCC HYJIM CAUHHUIIAMU. 3amMmenHa BBITIOJIHACTCA, HAYHNHAasA C 3aJIaHHOH MO3UITUHN CTPOKH.



Jana BemecTBeHHas Marpuna. Halitu cyMMy 271€MEHTOB, CyMMa HHIECKCOB KOTOPBIX ABIICTCS
yrciaom Oubonauym.

Haiitu HOMepa cTpOK MaTpHIibl, CYMMa 3JIEMEHTOB KOTOPBIX SBJIIETCS CUMMETPUYHBIM YHCIIOM.
Jlan maccuB cTpok. HaliTi HoMep cTpOKH ¢ HauOOJIBIINM BXOXICHUEM 3aJaHHOTO CHMBOJIA.
an MaccuB cTpok. HalTh KOJIM4ecTBO HECUMMETPUYHBIX CTPOK.

IlepeyeHb KOMNeTEHIUIi, MPOBePsIEMbIX OLEHOYHBIM CPEeACTBOM:

[1K-2 Crniocoben 3¢ (heKTHBHO TIIAHUPOBATH HEOOXOJUMBIE PECYPCHI M ATAITBI BBITOJTHEHHS
pabor B 00JaCTM MaTeMaTHMYECKOro MOJCIMPOBAaHUS U  HMH(OPMAIMOHHO-
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTUH,  COCTaBISATH HAa  BBICOKOM  YpOBHE
COOTBETCTBYIOLIME TEXHUYECKHUE OMUCAHUS U MHCTPYKLUH

I1K-3 CrniocobeH 3¢ (GeKTUBHO MPUMEHATh AITOPUTMUYECKUE U TPOTPAMMHBIE PEIICHUS B

obnactu MHHOPMAMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI, a TAK)KE y4acTBOBATh
B UX NPOEKTUPOBAHUH U pa3pabOTKe

MeToanyeckue peKoOMeH/IalUM ONpeieIsIoNue NPoleIyphbl OlleHUBAHUS HA 3a4yeTe

CryneHTbl 00s3aHBI ClIaTh 3a4€T B COOTBETCTBUU C pACIUCaHHEM M YYEOHBIM ILIAHOM.
3auer siBnsieTcss GOPMOI KOHTPOJISE YCBOCHUS CTYACHTOM Y4€OHOM MPOTPaMMBI 110 TUCITUTUIAHE,
BBIMOJIHEHUS TPAKTHYECKU U KOHTPOJIBHBIX PA0OT.

PesynpTar cmaum 3adera Mo MpoCIyIMIaHHOMY KYPCY JOJDKHBI OICHUBATHCS KaK HTOT
NESITEIIbHOCTH CTY/ICHTAa B CEMECTPE, @ UMEHHO - 110 TIOCEIAEMOCTH JICKIIUI, Pe3yJIbTaTaM PadOoThI
Ha MPAKTUYECKUX 3aHITHSX, BBITOJIHEHUS CAMOCTOSITENIbHOM paboTel. [Ipu 3TOM momyckaercs Ha
ouHOil ¢dopme oOyueHus mnpomyck He Oonee 20% 3aHATHI, ¢ 00s3aTeabHONW OTPabOTKOU
MPOMYIIEHHBIX 3aHATHH. CTyIEHTBI, Yy KOTOPBIX KOJHMYECTBO TIPOMYCKOB, TIPEBHIIIACT
YCTaHOBJICHHYIO HOPMY, HE BBIIIOJIHUBIIHNE BCE BUIIbI pa0OT M HEYIOBJICTBOPUTEILHO pabOTaBIINE
B TEUYCHHE CEMECTpa, MPOXOIAT cobOeceloBaHHME C TMpEnojaBaTeieM, KOTOPBIA OIMpalINBacT
CTYJICHTA Ha IPEJMET BBISBJICHHS 3HAHUSI OCHOBHBIX TOJIO)KCHUH JTUCIIUITIIHHBI.

Kputepuem oIleHUBaHUS pPE3yJIbTAaTOB OCBOCHUS JUCHUIUIMHBI (3a4e€T) SBISIOTCS
pe3ynbTaThl TEKYIIEro KOHTpols. B ciydae HEyJOBIETBOPUTENbHBIX pPE3yIbTATOB IO
KOJJIOKBUYMY WJIH KaKOW-TMOO WHAWBHUIYaIbHOW 3amade, CTYICHTY TPEIOCTaBISETCS
BO3MO>XHOCTh TIOBTOPHOM CTa4l COOTBETCTBYIOIIETO 3JI€MEHTa KOHTPOJISL.

Kputepuu onenkmu:

- OLIEHKA «32a4YTEeHO0»: CTYJICHT MOJYYu]I He MeHee 4 6aIoB 3a KOJUIOKBUYM M HE MeHee |
Oaiia 3a KaxIyro U3 6 MHIUBUIYATbHBIX 3a]1a4.

- OllEHKA «He3a4yeT». CTYACHT MOJy4yls MeHee 4 OalIoB 3a KOJIOKBUYM WM MeHee |
Oasuta XoTs OBl 32 OIHY U3 6 MHIMBUAYAJIbHBIX 33/1a4.

Onenka
Heszauer 3auTreHo
— CTYIAEHT mnonyuumn MeHee 4 OauioB 3a | — CTYICHT MOJy4uJ He MeHee 4 OaisioB 3a
KOJIJIOKBUYM KOJIJIOKBUYM;
— MeHee 1 Oamra xoTs Obl 3a oaHy W3 6 | — He MeHee | Oamnma 3a  Kaxaylo u3 6
WHIUBUAYATBHBIX 3a/1a4 VHIUBUAYATBHBIX 32/1a4

MCTOIII/I‘ICCKI/IB PEKOMEHIAUHU ONPEACTHAIONINEC TPOLUEAYPHI OLICHUBAHUA HA IK3AMEHE

Utorosoii ¢opMoit KOHTpOds cHOPMHUPOBAHHOCTH KOMIETEHUUH Yy OOydarommxcs Mo
JUCLUIUIMHE sBJsieTcss SK3aMeH. CTyIeHThl 00s3aHbl ClaTh 3K3aMEH B COOTBETCTBHM C
pacnycaHieM U y4eOHbIM IJIaHOM

OOC npomMeXyTOUYHOM aTTeECTallUd COCTOMT M3 BONPOCOB M 3ajad K DK3aMEHYy I10
JTUCIUIINHE.



DK3aMeH Mo AUCLUHUITIMHE IPecielyeT 1elib OLEHUTh padoTy CTyAE€HTa 3a KypcC, TOJIy4eHHe
TEOPETUYECKUX 3HAHUN, WX MPOYHOCTH, PA3BUTHE TBOPUECKOTO MBILIUICHHS, NpUOOpEeTeHHE
HABBIKOB CaMOCTOSITEIbHONW pabOThl, yMEHHE NPUMEHATH MOJY4YEHHbIC 3HAHUS ISl PEIIeHUs
IIPAKTUYECKHX 3ajau.

dopMa poBeACHUS IK3aMEHA: YCTHO, TUCbMEHHO.

MeTtoauyeckue peKOMeHAAlMU ONpeae/isiiolUe Mpoue1ypbl OLleHUBAHUS 3a/1a4
NMPOMEKYTOYHOM aTTecTanum (3K3aMeH)

MaxkcuMaabHOE KOJIMYECTBO 0aIOB, KOTOPHIE CTYJEHT MOXKET MOJTYYUTh 33 TPABHIBLHOE
CIICHHE 3aJ1a4M, COCTaBIIsIeT 2 Oasia.
Onucanue baie
[IpenocraBien paboOTOCTIOCOOHBIM MPOTPaAaMMHBINA KOJ, CTYJIEHT MOKET IMOSICHUTDH | 2
XOJl pElIeHUs], 3HaeT Ha3HAYCHHE KOMaH/, MOKET U3MEHUTh HEKOTOPhIE YCIOBHS 110
pock0e mpenoiaBaTes.
[TporpaMMHBI KOJI MOKET OBITh HE PabOTOCIIOCOOCH, OHAKO aTOPUTM penreHus | 1
3a/1a4ll KOPPEKTHBINA, CTYJIEHT MOXET MOSCHUTH XOJ PEIICHUs, 3HAeT Ha3HAuYCHUE
HEKOTOPBIX KOMaH/I
[IporpaMMHBIil KO HE pabOTaeT, ATOPUTM pPElIeHHs He BEpHBIH, cTyAeHT He 3HaeT | O
Ha3HAYCHHS OTJIEIbHBIX KOMaH]I

MeTtoauyeckue peKOMeHAalMU ONpeAesiolIie NPoueIypbl OLleHNBAHUS BONIPOCOB
NMPOMEKYTOYHOM aTTeCTANMHU (IK3aMEH)

Onucanue OILICHKA
CryneHT BiasieeT UCUYEPIbIBAOIIUMHI TEOPETUUECKUMU 3HAHUAMU 10 | OTIMYHO
BOIIPOCY, 4YTO IMOJATBEPKIAECTCS €ro OTBETaMHU; CTYAEHT YMEET
MPaBIWJIbHO OOBSACHATH TEOPETUUECKHUI MaTepua, WLUTIOCTPUPYS €ro
MpUMEPAMU; TPABUIIbHBIE U KOHKPETHBIE OTBETHI HA JOTOJHUTEIbHBIE
BOIIPOCHI
CryneHT BiaJeeT TEOPETUUYECKMMU 3HAHUSMU [0 BONPOCY, 4YTO | XOpOIIO
MOJTBEPIKIAETCS €r0 OTBETAMU;, CTYICHT JOMYCKAeT HE3HAUUTEIIbHBIE
OIIMOKY B OTBETE, UCIIPABJICHHBIE B poIiecce 0eceIbl ; CTYIEHT yMeeT
MPaBUILHO OOBACHIATH TEOPETUUYECKUU Marepuain; TBEpPAbIE U
JIOCTATOYHO MOJIHBIE OTBETHI HA IOMTOJIHUTEIbHBIE BOIIPOCHI
TeopeTnyecknii Mareprall YCBOEH YaCTUYHO, CTYJECHT HE MOXET | Y IOBJIECTBOPUTEIBHO
MPEAOCTaBUTh YETKUH OTBET HA IOCTaBJIEHHBIM BOMPOC; CTYJEHT
3aTPYIHIETCA IPUBECTH MPUMEPHI, TOSCHSIOIINE OTBETHI HA BOIIPOCHI;
OTBEYAaCT Ha JOINOJHUTEIBHBIE BONPOCHl KPAaTKO, JOIYCKast
HETOYHOCTHU

DK3aMeHaTopy MPEeAO0CTaBIAETCS MPaBO 3a/aBaTh CTYJEHTaM JIOMOJIHUTENIbHBIE BOMPOCHI
1o BCel yueOHOM mporpaMMe TUCIUTUIAHEI.

Pesynprar ciaum sx3ameHa 3aHOCUTHCS MPENOJABATENEM B 3K3aMEHALIMOHHYIO BEIOMOCTD

Y 3a4ETHYIO0 KHUKKY.
Kpurepun onenkn:

Ouenka
HeyaoBJ1eTBOPUTEIBHO | Y10BJICTBOPUTEIBLHO Xopouo O1an4Ho
— He BBIMIOJIHEHA | — 3ajiaya BBINOJHEHA | — JIOCTaTOYHO — HCYEPIBIBAOLINI
3a/1aya ¥ He OTBETWJ HM | Ha | Gast MOJHO OTBETHJI Ha | OTBET Ha 2 BOMIpoOca
Ha OJIUH BONPOC OMJIETa | — YaCTUYHO OTBETWI | ABA BONpoca | bunera, c
— HENOHUMAaHHE Ha  JBa  Bompoca | Omiera npuMepamMu u
CYIIHOCTH W3JIaraeMbIX | Omera MOSICHEHUSIMU




Onenka

HeynoB/ieTBOPUTEJIBLHO | Y10BJIETBOPUTEILHO Xopouo OTJIHYHO
BOIIPOCOB, rpyoble | — oTBeyaer Ha | — 3aJada — 3ajJaya peleHa Ha
OIMOKK B  OTBETE, | JOMOJHUTEIIbHBIE BBINIOJIHEHA Ha 1-2 | 2 Gamta
HEYBEPECHHBIE U | BOMPOCHI Kpatko, | 6amia — HCYEpIBIBAIOIINE,
HETOYHBIC OTBETHl HAa | JOIYCKast HETOYHOCTH | — TBEP/bIE U | JIOTUYECKHU
HAOIIOJIHUTCIIbHBIC JTOCTAaTOYHO MOCJIEAOBATEIBHEBIE,
BOIIPOCHI IMOJIHBbIE OTBETHI HA | TIOJHEIE,
3K3aMEHATOPOB. JIOTIOJIHUTEIbHBIE | TPABUJIbHBIC u
BOIIPOCHI KOHKPETHBIE OTBETHI
Ha JIOTIOJHUTEIbHBIC
BOIIPOCHI;

OreHouHBIE CpeACTBA AJIsl MHBAJIUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSMU 3J0POBbS
BBIOMPAIOTCS C yUETOM MX UHIMBUAYAIBHBIX CUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH MHBAJIUAAM U JIMLAM C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBS
IPEOCTABIIAETCS JOMOJHUTEILHOE BPEeMs /ISl IOATOTOBKM OTBETA Ha 3K3aMEHE;

— IpU MPOBEACHUU MPOIETypPhl OIICHUBAHUS PE3YIbTATOB OOYUYCHHS MHBAIMOB M JIUI] C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCSI UCIIONB30BAHUE TEXHHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBHIYATBHBIMH OCOOCHHOCTSIMHU;

— IIpU HEOOXOUMOCTH JUTSI 00YYAIOUINXCS C OTPAaHMYSHHBIMHE BO3MOKHOCTSIMU 37I0POBbSI U
MHBAJIUOB NPOLEAYPa OLCHUBAHUS PE3yJIbTAaTOB 00yUEHUS [0 AUCHUIIIMHE MOXKET IPOBOAUTHCS
B HECKOJIBKO ITAIoB.

[Iponienypa oneHMBaHUs pe3yJIbTATOB OOYYEHHMS HHBAIUIOB U JIMI[ C OTPaHUYEHHBIMU
BO3MOKHOCTSIMM 3JI0pOBbsI 110 TUCLMILIMHE IPeAyCMaTpUBAET MpPeAOoCTaBlIeHe HHPOpMALUU B
dopmax, amanTUpOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS HH(POPMAIIHH:

JUist T ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

Jlist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTta:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

ITepeyeHb OCHOBHOM M JONOJTHUTEIBLHOH YU4eOHOH JTUTEPATYPBI, HEOOXOAUMOI IS
O0CBOCHMUSA NUCHUITIMHBI

OcHoBHas JuTepaTypa

1. CmupnoB A.A. IIpuknagHoe nporpaMmmHoe obecriedeHue : yueoHoe nocobdue / A.A. CMUpHOB.
- Mocksa ; bepnun : lupekr-Menua, 2017. - 358 ¢. —
http://biblioclub.ru/index.php?page=book_red&id=457616&sr=1

2. lMangpuxos A.C. Crangaptusanus U cepTudukaius nporpaMMHOro odecrnedyeHus : yueoHoe
nocob6ue / A.C. [llanapukoB. - Munck : PUIIO, 2014. - 304 c. —
http://biblioclub.ru/index.php?page=book _red&id=463678&sr=1



3. [Taxmypun, [1.0. Onepanuonnsie cuctembl OBM : yuebnoe mocodue / [1.0. [TaxmypuH ;
MunucrepctBo 0oOpa3oBanus U Hayku Poccuiickoit @enepannu, Tomckuit ['ocynapcTBeHHBIH
Yuusepcurer Cuctem Ynpasienus u Pagnosnexrponnku (TYCYP). - Tomck : TYCYP, 2013. -
255 c. : wi. - bubmuorp.B kH. ; To xe . -

RL: http://biblioclub.ru/index.php?page=book&id=480573

JlonoJIHUTe/ILHASA JIUTEpaTypa

1. Kaprio, B. OcHOBBI oniepaniioHHBIX cucTeM : mpakTukyM / B. Kapmos, K. KonbskoB. - Mocksa
: Hartmonanensiit OtkpeiTeiid YauBepeurer « MHTYWUT», 2016. - 301 c. : uin. - bubauorp. B KH. ;
To ke . - URL: http://biblioclub.ru/index.php?page=book&id=429022

2. Hazapos, C.B. CoBpeMeHHbIE OnepallMOHHbIE CUCTEMBI : yueOHoe mocodue / C.B. Hazapos,
A.N. upokos. - Mocksa : Untepuer-YHuusepcuter Mudpopmannonnsix Texuonoruit, 2011. -
280 c. : mi., Tabm., cxeM. - (OcHOBBI HHPOpMaIMOHHBIX TexHoyorHi). - ISBN 978-5-9963-0416-
5; To xe . - URL: http://biblioclub.ru/index.php?page=book&id=233197

3. Maprembsanos, F0.®. Onepannonnsie cucrembl. KoHnenmu moctpoeHust 1 o0ecnedeHust
6e3omacHocTH : yueOHoe mocodue / F0.dD. Maprembsinos, A.B. SIkoBnes, A.B. SIkoBneB. —
DnekTpoH. gaH. — Mocksa : ['opsiuast nmuuaust-Tenexkom, 2011. — 332 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/5176

4. MomuaanoB A.}O. CucremHOe porpaMMHOe oOecTiedeHne : TabOpaTOPHBIN MPaKTHKYM / A.
1O. Momnuanos. - CII6. [u gp.] : [Tutep, 2005. - 283 c. :

5.3. Illepuoauyeckue u3IaHusl:
1. basbl manneix kommanuu «Mcr Beroy http://dlib.eastview.com
2. Onexrponnas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM 4HcJ/ie COBpeMeHHbIe NPo¢eccCHOHATbHBIE 0a3bl
JAHHBIX U I/IH(i)OpMaIII/IOHHbIe CIpaBO4YHbIC CUCTEMbI
Inexmponno-oubauomeynwvie cucmemol (Ib6C):
1. BBC «FOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. BBC «BOOK.ru» https://www.book.ru
4. DBC «ZNANIUM.COM» www.znanium.com
5. 3BC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrnvie 6azvi OaHHbIX
1. Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. XKypnans! u3natensctsa Wiley https://onlinelibrary.wiley.com/
4. Hayunas snexktponHas 6udaunoreka (HOB) http://www.elibrary.ru/
5. ITlosHOTEKCTOBBIEC apXUBBI BENYIIMX 3allaJHbIX HAYYHBIX )KypHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX )xypHamoB HOMKOH http://archive.neicon.ru
6. HauuonanbHast »neKTpoHHas OubnmoTeka (ZOCTYHn K DJIEKTPOHHOH OuOnmnoTeke
nuccepranuii Poceuniickoit rocynapcrsenHoi ouodnunoreku (PI'B) https://rusneb.ru/
7. Tlpesunenrckas oubnmuoreka um. b.H. Enpumna https://www.prlib.ru/
8. Baza nannbix CSD KemOpumkckoro nenTpa kpucramwiorpadudeckux aanubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9. Springer Journals: https://link.springer.com/
10. Springer Journals Archive: https://link.springer.com/
11. Nature Journals: https://www.nature.com/
12. Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
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15. Springer eBooks (i.e. 2020 eBook collections): https:/link.springer.com/
16. "Jlekropuym TB" http://www.lektorium.tv/
17. Vuumepcuretrckas unpopmanrontas cuctema POCCHS http://uisrussia.msu.ru

HHd)OpMCII/;MOHHble CnpasovHrble cCucmemasl

1. KoucyneranT [Lmtoc - cipaBodHast mpaBoBasi cUCTEMa (IOCTYII TIO JIOKAILHOM CETH C
KOMITHIOTEPOB OUOIMOTEKH )

Pecypcor c6o600n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmepukaHcKas rmaTteHTHas 0a3za manubix http://www.uspto.gov/patft/

3.  MuHucrepcTBO HayKH | BhIciiero oopa3zoBanusi Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®epepanbhbiii nopran "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. HudbopmanunonHas cucrema "ExnHoe OKHO A0CTyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

6. Enmunas xosexius mudpoBex 06pa3oBaTenbHbIX pecypcos http://school-
collection.edu.ru/ .

7. TIpoekt ['ocynapcTBEHHOTO HHCTUTYTA pyccKoro si3bika uMenu A.C. [lymkuHa
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBovHo-uH(pOpMaIMoHHbIi optan "Pycckuit s3pik" http://gramota.ru/;

9. Cayx0a TeMaTHYECKUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

10. Cnosapu u sanukIoneauu http://dic.academic.ru/;

11. OGpa3oBarenbHbii mopran "Yueba" http://www.ucheba.com/;

12. 3akonomnpoekT "O06 oOpazoBanuu B Poccuiickoit @enepanuu’. Bonpocs u 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

Cobcmeennvie 21ekmporHble 00pazosamenvhble U uHpopmayuonusie pecypceovl Kyol'V

1. DOnexrtpoHHbIi katanor Hayuynoii 6udanorexku Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
3. Cpena MoaybHOTO AMHAMHUYECKOTo o0ydenus http://moodle.kubsu.ru
4. ba3za y4eOHBIX IUIaHOB, yUeOHO-METOIUYECKUX KOMIUIEKCOB, ITyOIMKalMi 1 KOH(pEpEeHIUHA
http://infoneeds.kubsu.ru/
5. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAITMOHHBIX 00pa30BaTEeIbHbIX
texHosorui http://mschool.kubsu.ru;
6. DnexkTpoHHBIH apxuB gokymeHToB KyoI'V http://docspace.kubsu.ru/
7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE peCypchl Kageapbl THHOPMAITMOHHBIX CUCTEM M TEXHOJIOTHM
B oOpazoBanuu KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "IHIKOJIBHBIE TOJ/IbI"
http://icdau.kubsu.ru/

MeTtoauyeckue ykazaHus AJs 00y4aroluXcs 0 0CBOCHUIO JMCIUIIIHHbI

IIpu camocTosTeNnbHOW paboTe CTYyJEHTOB HEOOXOAMMO HW3YYUTh JIUTEparypy,
MIPUBEICHHYIO B IEPEYHSX BBILIE, JJI1 OCMBICTICHUS BBOJUMBIX MTOHITHH, aHATN3a MPEAJI0KEHHBIX
MOJX0/I0B U METOJIOB Pa3paboTKu mporpamm. Pa3pabarbiBast peleHne HOBOW 3a/laud CTYJIEHT
JOJKEH yMETh BBIOpaTh 3¢ (EeKTUBHBIE U HAJIEKHBIE CTPYKTYphl JAHHBIX JJISl MPEICTABIICHUS
uHpOpMalny, 10A00paTh COOTBETCTBYIOIINE AITOPUTMBI I UX 00pabOTKH, yuecTh celu(uKy
A3bIKa MPOrpaMMHPOBAHUS, HA KOTOPOM OyZeT BblNojHEeHa peanu3anus. CTyJIeHT J0JKEH YMETh
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

BBINOJIHATh TECTUPOBAHHE W OTJIANKy AJTOPUTMOB PEIICHHs 3a/1ad C LENbI0 OOHAPYXKCHUS U
YCTPaHEHUs B HUX OIIMOOK.

B kauectBe cucteM HpOrpaMMHUPOBaHUS ISl PEIICHUS 3aJad M WU3YYCHUS METOJOB U
QITOPUTMOB, TIPUBEJCHHBIX B JICKIUAX, PEKOMEHIYETCS HCIOIb30BaTh HA MPAKTHYECKHUX
3aHATHUSAX U TIPH caMOCTOATENbHOM padote TpancisaTop TASM u pemaktop cBsizeit TLINK. s
3 PEKTUBHOTO MPOTPAMMHUPOBAHHS PEKOMEHIYETCsl UCTIOIb30BATh BCTPOSHHBIE OTIIAUUKH.

7. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMBIX IIPH OCYLIECTBJICHUHU
00pa30BaTeJILHOIO NMPoLecca Mo AUCHUIINHE (MO1YJII0)
7.1 Ilepevyenb MHGOPMATMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTHH
— KomnbrorepHoe TeCTHpOBaHKE MPEACTABICHHBIX IPOTPAMM.

— KoHncynpTupoBanue, pasgada 3ajaHUMi  JUId  CaMOCTOSTENIBHOW  paboOThI
IIOCPEICTBOM 3JIEKTPOHHOU ITOYTBHI.

— MHcnons3oBaHue JJIEKTPOHHBIX MPE3CHTALUN IMPU IPOBEACHUM JICKIIMOHHBIX
3aHATHUN.

— MHcnons3oBaHue JEKIMOHHBIX MATEPUAJIOB B DJIIEKTPOHHOM BHJIE

— IIpoBepka nOMamHUX 3aJaHUN U KOHCYJBTHPOBAHUE IIOCPEICTBOM IEKTPOHHON
IIOYTHI.

— MHcnonws3oBaHME 3JICKTPOHHBIX MPE3CHTAIMH TpU TPOBEACHUM JICKIIMOHHBIX
3aHATUN

— Cucrema MOODLE
— IlpoBepka nomaiiHux 3a1aHuil ¥ KOHCYyJIbTUpoBaHue nocpencrsom JOUC Kyol'y

7.2 IlepeyeHb JIMIEH3MOHHOT0 W CBOOOJHO PACIHPOCTPAHSIEMOI0 NMPOrPaAMMHOI0
odecrevyeHust

OpenOffice

GIT

Komnunsitop C++

Kommunsitop Python

Oracle VirtualBox 6

VMware Workstation 16

Java Version 8 Update 311

Yandex Browser

Mozilla Firefox

Google Chrome

8. MaTepI/laﬂbHO-TeXHl/l‘leCKaﬂ 6338, HeoOXoauMasi AJIsA OCYIIECTBJICHUSA
06p33OBaTeJ'IBHOF0 nmpouecca 1mo 1MCumIJInae

MatepuaabHO-TEXHUYECKOE 0OecTeueHe
JIMCHUILIMHBI M OCHALIEHHOCTh

1. | JlekunoHHBIE 3aHATHS JlekioHHast ayIuTOpHs, OCHAIIIEHHAS

MPE3EHTALMOHHON TEXHUKOU (IPOEKTOP,

9KpaH, HOYTOYK) ¥ COOTBETCTBYIOIINM

IPOrPaMMHBIM 00ecTieYeHUEM

Ne Bun pabot

2. | I'pynnoBbie (MHIMBHIYATbHBIC) Aynuropus (kaOWHET), OCHAIICHHAS
KOHCYJIbTALIUH NepCOHAILHBIMUA KOMITBIOTEPAMH U
COOTBETCTBYIOIIMM POTrPaMMHBIM
obecnieueHreM
3. | Texymmuii KOHTPOJIb Aynuropusi (kaOWHET), OCHAIICHHAS

MEPCOHAJIbHBIMU KOMITBIOTCpAMHU U




COOTBGTCTByIOH_[I/IM HpOF paMMHBIM
obecrieueHneM

CamocrosTenpHas pabora Kabuner, ocHaIlIEHHBII KOMIIBIOTEPHON
TEXHUKOH ¢ BO3MOXHOCTBIO MTOJKIIOYEHUS K
cetu Internet, mporpammoii 3KpaHHOTO
YBEJIMYEHUS U 00€CIICUEeHHBIN T0CTYIIOM B
AIIEKTPOHHYIO UH(POPMALMOHHO-
00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

[Ipumeuanue: Konkperusanus ayauropuil u ux ocHauenue onpeaensercs OIIOIL.




