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Pabouas nmporpamma aucummiiabl « KOMIbIOTEpHBIE CETH U TEIEKOMMYHUKALIUI)
COCTaBJICHa B COOTBETCTBUU C (peiepalIbHbIM rOCyJapCTBEHHBIM 00pa30BaTEIbHBIM
ctangapTom Bbiciiero odpaszoBanusi (PI'OC BO) no HampaBieHHIO MOATOTOBKHU
01.04.02IIpuknagHas MaTeMaTUKa U HHPOPMATHKA.

[Iporpammy coctaBui(m):

A.W. Muxos, nnpodeccop, 10kTop pu3.-Mart. HayK, mpodeccop ffft{// v,

Pabouast nmporpamMmma aucUIUIMHBL « KOMITBIOTEpHBIE CETH U TEICKOMMYHUKAIII)

yTBEpKJIeHA Ha 3acenanuu Kadeapbl HHOOPMAITMOHHBIX TEXHOJIOTHUI TPOTOKO

Nel5 ot «14» mas 2025 T.

3aBenyromuii kadeapoit (pazpaboTurka) —

B. B. [logkon3un ’%/‘//f,
r‘»’—

IIOAIIUCH

Pabouas nmporpamma o0cyxaeHa Ha 3acefannu Kadeapsl HHPOPMaMOHHBIX
TexHoJoruii mpotTokoa Nel5 ot «14» mas 2025 r.
3aBeayrommii kadeapon (BbIMycKaromei)

B. B. [logkon3un

o HOAIHUCH

VYTBepkIeHa Ha 3aCeJaHNH YUYEOHO-METOANMYECKON KOMUCCUH (paKyIbTeTa
KOMIBIOTEPHBIX TEXHOJOTHI U MPUKIAIHON MaTeMaTUKU MPOTOKOJI Ned o1 «23»
Mmast 2025 r.

[Ipencenarens YMK daxynbTeTa
A. B. KoBasieHko

noAIucCh

PenenseHrsr:
bernapsia M. E., [IpopexTop no yueOHoit padote, KpacHogapckuii koonepaTuBHBIN
uHctutyT (pmman) AHO BO Ilentpocoroza PO «Poccuiickuii yHUBEPCUTET
KOOIEpalum»

Py6moB Cepreii EBrenbeBuu, kanauaaT GU3NKO-MaTeMaTHYECKUX HAYK, TOLIEHT
kadeapel matematuueckoro mojenupoBanust GI'BI'OY «Kyol'V»



1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOH T1Ie/bI0 JUCIUIUIMHBI SBJSICTCS HW3YYCHHE METOJIOB MAaTeMaTHYeCKOro H
MIPOTrPaMMHOTO MOJICJIMPOBAHUSI KOMITBIOTEPHBIX CETEH U MPOLIECCOB TEICKOMMYHUKAIIHIA.

BocnurarenbHON 1eNb0 TUCHUTLIAHBI ABJISIETCS (OPMUPOBAHUE Y CTYJEHTOB HAYYHOTO,
TBOPYECKOTO TMOJX0JIa K OCBOCHHIO MAaTEMaTHYECKUX METOJ0B, TEXHOJIOTUH pa3paboTKu
MIPOrpaMMHOTO 00eCIICUeHUS.

Otbop Marepuana OCHOBBIBAC€TCS Ha HEOOXOIMMOCTH O3HAKOMHUTH CTYJICHTOB CO
CJIeYIOIIeH COBPEMEHHON HAay4YHOH HH(OpMaIUeH:

O TOM, UYTO TPOCKTUpOBaHWE J(P(PEKTUBHBIX MPOIECCOB  TEICKOMMYHHUKAIUN
OCHOBBIBACTCS HA CTIOJb30BAaHUU CIIOKHBIX BEPOSTHOCTHBIX MOJICIICH;

0 TOM, 4TO TPHU pa3padOTKe KOMITBIOTEPHBIX CETEH BBICOKOHN HAJIE)KHOCTH HCIIOJIB3YyeTCs
TOIOJIOTMYECKUN MaTEMAaTHUYECKUM aImapaT, B TOM YHCJIE pa3InuHble 00001meHus rpados.

CopepxarenbHOEC  HAIMOJHEHWE JWCHUILIMHBI  OOYCIIOBICHO OOHmMMH  3aJadyaMu
MOATOTOBKH MarucTpa.

HayuyHoli OCHOBOW IS TOCTPOECHUS MPOrpamMMbl JAHHOW JUCHUIUIAHBI SIBISETCS
TEOPETUKO-TIParMaTUYECKUM MOAX0] B O0yUCHHH.

1.2 3apaun JUCHHUIIMHDBI

OcHOBHBIC 33/1a4H Kypca:

®  U3yYCHHE MATEMAaTUYCCKUX MOJIEIICH TeIEKOMMYHHUKAIIHIA;

®  HCCJICIOBAHUE MPOIECCOB TEIICKOMMYHHKAIIUI B KOMITBIOTEPHBIX CETSIX;

®  03HAKOMJICHHE C METOJJaMU MaTEeMAaTHYCCKOTO MOJICIIMPOBAHUS CETEH;

e puUOOpPETCHHWE HABBHIKOB HAIMCAHUS MPOrpaMM JUIS  HWCCIICIOBAaHHS CBOWCTB
KOMITBIOTEPHBIX CETEH 0 UX MaTEMaTHYECKHM MOJICIISM.

1.3 MecTo AucuunjanHbl (MOAYJIs) B CTPYKTYype 00pa3oBaTeibHOM MPOrpaMMbl
I[I/ICIII/IHJ'H/IHa ((KOMHI)IOTepHBIe CCTHU U TCIICKOMMYHUKAIIUN) OTHOCHUTCH K «O0s3aTenpHas
gacTb» brioka 1 «lucuumiuael (MOIyNn)» y4eOHOTO MIaHa.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbHOM NPOrpaMMbl

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpPMUPOBAaHUE Y
00yYaromuxcs CIeTYIOIUX KOMIETEHIIHA:

OIlIK-4  Cnocoben KOMOUHHMPOBATH u aJanTUpPOBATh CyLIEeCTBYIOIIHME
HH(OPMANMOHHO-KOMMYHUKANIMOHHbIE TEXHOJIOTHM [IJIsi pelleHusi 3a1a4 B
obdjactu  npodeccHOHANBLHON  J1eSITeIbHOCTH € y4eToM TpeOdoBaHMil
HH(OPMALMOHHOM 0e30IacHOCTH

HOIIK-4.1 Ocywiecmenaem obocnoeannbll 6v100p ungopmayuonno-

KOMMYHUKAUUOHHbBLI MEXHOJ02UIl npu peuieHuu 3a0avu 6 oonacmu
npogheccuonanvnoil desasmenbHocmu

3uamo Bosmoorcnocmu cywecmeyioweii npoepammHo-mexHuieckou apxumexmypbol

Bosmootcnocmu  cospemennvix U nepcneKmusHulX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMO8, MEXHUUECKUX CPEOCME

Memooonocuu paspabomru npocpammuoco obecneueHuss U  MEXHOIO2UU
npoSPaAMMUPOBAHUSL

Cmanoapmel 6 obracmu Kavecmea, npuMeHumMble K npeoMemuou ooacmu
Bosmoorcnocmu UC

Texnonocuu  @vlnoaHeHuss  pabom no  co30anuilo  (mMoougukayuu) u
conposodicoenuio UC

OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM



Ymemo

Bnaoemuw

HOIIK-4.2

3namop

Cospemennblii. omeuecmeenuvlll U 3apyOedCHbulll Onblm 8 NpPoPecCUOHATLHOU
oesamenvHocmu

Memo0wbl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3404y

CmanoapmHuule ancopummsl u 001ACMU UX NPUMEHEHUS]

Memoodonoeuu pazpabomku npoecpammHozo obecneyeHus

Komnonenmor  npocpammmno-mexuuyeckux — apxumexmyp, — cyujecmeyioujue
NPUTOdCEeHUs U UHmepgheticbl 83aUMOOelCmaUs ¢ HUMU

Texnono2uu npoepammuposanisl

Ocobennocmu 8b10PAHHOU CPedbl NPOSPAMMUPOBAHUS

Ilposooums ananuz ucnoanenus mpebosarull

Buipabamvieams éapuanmul peanruzayuu mpebosanuti

Hcnonvzoeamv memoost u npuemvl aieopummusayuy NOCMAaeIeHHbIX 3a0ay
Tucamo npoepammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ilpumenssimov  HOpMamusHvle OOKyMeHnmbl, onpedensioujue mpeOO8aHus K
oopmaenuro nPocPaAMMHO20 KOOA

Hcnonvzosams 603MOINCHOCMU UMEIOWELCS. MEXHUYECKOU U/UIU NPOSPAMMHOLU
apxumeKmypbl

Coecnacoeanue mpebosanull K NpPOCPAMMHOMY obecnevenuro c
3AUHMEPECOBAHHBIMU CHOPOHAMU

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOpPbIM HeoOXo00UMO
C1e006amv Npu 8bINOJIHEHUU PAOOM

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUs. U OPYeUX NPUHAMBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka Kawecmea anecopummu3ayuu NOCMAsLeHHbIX 3a0ay 6 COOMEEMCMEUU C
mpebdOBaAHUAMU MEXHUYECKO20 3A0AHUSL U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHBIX OOKYMEHMOB

Omeemvl HA BONPOCHL U NPEONOHCEHUS VUACMHUKOS AHAIUMUYECKOU 2pYnnbvl
npoexma

Hocmuoicenue coenawenul ¢ 61a0eavyamu pecypcos 0 8bloeleHUU pecypcos O
BbINOIHEHUS] AHATUMUYECKUX pabom 8 npoeKme

Ilposooum  adanmayuuro  UHGOPMAYUOHHO-KOMMYHUKAUUOHHBIX
MexXHOo02Uil npu peuwienuu 3a0ay 6 ooénacmu npogheccuonanbHoll
deamenpHocmu ¢ ydemom  mpeOoeaHuil  UHPOpMAUUOHHOU
be3onacnocmu

Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxXumeknmypbol

Bosmoosxcnocmu  cOBpeMEeHHbIX U NEPCReKMUBHbIX  CPeOCmE  paspadbomKu

NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME

Memooonocuu paspabomxu npocpammHo20 obecnevyeHuss U MexHOLOUU

NPOCPAMMUPOBAHUSA

Cmanoapmel 6 obracmu Kavecmea, npuMeHuMble K npeoMemuou 0o1acmu

Boszmoscnocmu UC

Texnonocuu  6vlnonweHuss  pabom no  co3oanuro  (mMoouguxayuu) u

conposodicoenuio UC

OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

CoepemeHnblii omeuecmeenHuvlll U 3apyOediCHbllL Onblm 8 NPodhecCUOHANbHOU

oesmenvHOCMU

Memoovl u npuemsl aneopummuzayuy NOCMAaBIEHHbIX 3a0a4

CmanoapmHuule ancopummsl u 00AACMU UX NPUMEHEHUS]



Ymemo

Bnaoemuw

HOIIK-4.3

3namop

Memooonoeuu pazpabomru npocpamMmHo2o 0becneyeHus.

Komnonenmosl  npocpammHo-mexHuvyeckux — apxumekmyp, — cyujecmeayioujue
NPUNOJICEHUsL U UHMEPDeliCbl 83aUMOOCLCMBUsL ¢ HUMU

Texnonoeuu npocpammuposanus

Ocobennocmu 8b10PAHHOU CPedbl NPOSPAMMUPOBAHUS

Ilposooums ananuz ucnoanenus mpebosarull

Buvipabamueieams sapuanmul peanuzayuu mpedosanuii

Hcnonvzosameb memoowvl u npuemvl aneopummusayuy NOCMagieHHblX 3a0ay
Tucams npoecpammublil KOO HA 8bIOPAHHOM S3bIKE NPOCPAMMUPOBAHUS
Ilpumensmos HOpMmamusHvle OOKYMeHmMbl, onpeoenswue mpebo8anus K
oopmnenuio npoepamMmHozo Kooa

Hcnonvzo6ameb 803MONCHOCIU UMEIOUEUCS MEXHUYECKOU U/ Ul NPOCPAMMHOU
apxumexkmypol

Cocnacoeanue mpebosanull K NpPOCPAMMHOMY obecnevenuro c
3aUHMEPeCOBAHHBIMU CIMOPOHAMU

Onpedenenue cmanoapmog 8 obiacmu Kaiecmed, KOMOpPbIM HeoOX00UMO
C1e006amv Npu 8bINOJIHEHUU PAOOM

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpeboBaHUAMU MEXHUYECKO20 3A0AHUsL U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xawecmea anecopummu3ayuu NOCMAsIeHHbIX 3a0ay 6 COOMEEMC MU C
mMpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UL OPY2UX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHBIX OOKYMEHMOB

Omeemvl HA BONPOCHL U NPEONOHCEHUS VHACMHUKOS AHAIUMUYECKOU 2PYnnbvl
npoexma

Hocmuoicenue coenauenuti ¢ 61a0eavyamu pecypcos 0 8blOeieHUU pecypcos 0is
BbINOIHEHUSI AHATUMUYECKUX Pabom 6 npoexme

Cnocooen UCROJIb308aNb paznuunvle ungopmayuonno-
KOMMYHUKAUUOHHbIE MEXHOI02UU Ol PeweHUus 3a0ay 6 oodnacmu
npogpeccuonanvnon  deamenpvHocmu ¢ yuemom  mpedoeanuil
unghopmayuonHoll Gezonacnocmu

Bosmoorcnocmu cywecmayrowetl npoepammHO-mexHu4ecKol apxumeknmypbol

Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu

NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu  paspabomxu npoecpammHo2o obecnedeHuss U MexHOoLoUU

NPOSPAMMUPOBAHUS

Cmanoapmel 6 ob1acmu Kayecmea, npuUMeHumMble K npeoMemuou ooiacmu

Bosmoorcnocmu UC

Texnonocuu  @vlnoaHeHUss  pabom no  co30aHuilo  (Moougukayuu) u

conposodicoenuio UC

OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Coepemennbiii omeuecmeenHbvlll U 3apyOediCHblL Onblm 8 NPodhecCUOHATbHOU

OdesmenvHOCMU

Memoouvl u npuemsi aneopummuzayuy NOCMAasIEHHbIX 3a0a4

CmarnoapmHule ancopummbl u 001ACMU UX NPUMEHEHUSL

Komnonenmosl  npocpammHno-mexHuveckux — apxumekmyp, — cyujecmeayloujue

NPUNOIHCEHUsL U UHMEPPeliCbl 3aUMOOCLICBUsL ¢ HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS



Ymemo

Baaoempw

TIK-3

HIIK-3.1

3namop

IIposooums ananus ucnonneHus mpeoo8aHuil

Bvipabamvieams éapuanmol peanuzayuu mpebosanuii

Hcnonvzoeamv memoosi u npuemvl aieopummusayuy NOCMagieHHblx 3a0ay
Tucamo npoepammmwiil KOO HA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ilpumensams HOpMmamusHvle OOKYMeHmbl, Onpedensiouwjue mpebosanus K
oopmaenuro NPoOSPAMMHO20 KOOA

Hcnonv3zo06amv 603MONCHOCMU UMEIOWEUC MEXHUYECKOU U/ Ul NpocpamMmMHOU
apxumexmypol

Coenacosanue  mpeboganuii K  NPOSPAMMHOMY  O0Decneuenuro ¢
3auHmMepPeco8anHbIMU CMOPOHAMU

Onpedenenue cmandapmos 6 o00Oiacmu Kaiecmed, KOMOPbIM HeobX00UMO
c1edo6amyv npu 6bINOIHEHUU PabOm

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpebdOBaAHUAMU MEXHUYECKO20 3A0AHUSL UIU OPY2UX NPUHAMBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMOB

Oyenka kavecmea anecopummuzayuu NOCMAsIEeHHbIX 3a0ay 6 COOMEEMCMEUU ¢
mpeboBaHUAMU MEXHUYECKO20 3A0AHUs. U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeemvl Ha BONPOCHL U NPEONONCEHUS YHACMHUKOS AHAIUMUYECKOU ZPYnnbl
npoexma

Hocmuoicenue coenawenuil ¢ 61a0erbyamu pecypcos 0 8blOeieHUU Pecypcos Ois
BbINOIHEHUS AHATUMUYECKUX pabom 8 npoeKme

Cnocoben ¢phexmueno npumenamov ancopummuueckue u npoOZpammHble
pewienusa 6 oodaacmu UHOOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ull, a
makoice yuacmeosams 6 UX nPOEKMUPoOBanuu u papadomee

3naem u npumensem cogpemennvle MEexXHOI0UU GbINOJIHEHUA PAOOM O

cozoanuio (moougpukayuu) u conposoxcoenuro UC
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHo2o obecnedyeHuss U MexHOLO2UU
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonHenus  pabom no  co30anur0  (Moougpuxayuu) u
conpogoxcoenuro C
Hucmpymenmol u MemoOowl nposederust ayoumos Kavecmesd
OcHo8bl COBPEMEHHbIX ONEPAYUOHHBIX CUCTIEM
Coepemennblii omeuecmeenHbvlll U 3apyOediCHbIL Onblm 8 NPodhecCUOHATbHOU
OdesmenvbHOCMU
Memoouvl u npuemsi aneopummuzayuu NOCMAaGIEHHbIX 3a0a4
IIpoepammusie npodykmul 015 2paguuecko2o omoodpadceHus aleopummos
Bvibpanuwiil A3blK NPOSPAMMUPOBAHUs, OCOOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul O0isi 2paguueckoeo 0moopajicenus
aneopummos
Komnonenmosl  npocpammHno-mexHuveckux — apxumekmyp, — cyujecmeayloujue
NPUNOIHCEHUsL U UHMEPPeliCbl 3aUMOOCLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS



Ymemo

Braaoempo

HIIK-3.2

3namop

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo6arus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmul peanruzayuu mpebosanuti

Hcnonvzosams memoosl u npuemvl aneopummusayuu NOCMagieHHbIX 3a0ay
Hcnonvzo6ams npocpammusie npooyKmuvl Ois 2paguueckozo omoodpajcenus
aneopummos

Ipumenams cmanoapmuvle arcopummsvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams 6blbopanuyio cpedy npocpammuposanisl

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHus npoSpamMmHO20 Kood
Hcnonv306ams 603MONCHOCU UMEIOWEUCS MEXHUYeCKOU U/ UIU NPOcPaAMMHOU
apxumexmypbl

Ilpumensams KoaneKMusHy!0 cpedy paspabomku NpocpamMmHo2o obecneyeHus u
cucmemy KOHmMpOJisl 6epCcuti

Onpedenenue cmanoapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 8bINOIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

Ilpeocmasnenue u ob6cyxcoenue niaHa AHATUMUYECKUX pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS. YHACMHUKOS AHAIUMUYECKOU ZPYNnbl
npoexma

3naem  KomMnowemmuvl  COBDEMEHHBIX  NPOZPAMMHO-MEXHUUECKUX
apxumekmyp, I)pekmusno npumenaem memoovl U  nPUEMbL
anzopummusayuu
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpamMmHo2o obecnedenus U MeXHON02Ul
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonHenus  pabom no  co30anur0  (Moougpuxayuu) u
conpogoxcoenuro C
OCHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHbill U 3apyOedCcHblll Onvlm 6 NPogheccUuoHaIbHOl
oesamenbHOCmu
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 3404y
IIpoepammmusie npodyKkmul 0151 2paguieckoco omoopPaICeHus aneopummos
CmarnoapmHuule ancopummbl U 001ACMU UX NPUMEHEHUSL
Bvibpanuviil A3blk npocpamMmuposanus, 0CoOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul O0isi 2paguueckoeo 0moopajicenus
aneopummos
Komnonenmosl  npocpammHno-mexHuveckux — apxumekmyp, — cyujecmeayloujue
NPUNOIHCEHUsL U UHMEPPeliCbl 3aUMOOCLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT CPeObl NPOSPAMMUPOBAHUS



Ymemo

Braaoempo

HIIK-3.3

3namop

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo6arus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmul peanruzayuu mpebosanuti

Hcnonvzosams memoosl u npuemsl ani2opummusayuu NOCMasieHHblX 3a0ay
Hcnonvzo6ams npocpammusie NpoOyKmvl Oisi 2pauueckozo 0moopajicenus
aneopummos

Ipumenams cmanoapmuvle arcopummsvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzo6ams 6blbpanuyio cpedy npocpammuposanus

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHuss NPOSPAMMHO20 KOOd
Hcnonv306ams 603MONCHOCU UMEIOWEUCS MEXHUYeCKOU U/ UIU NPOcPaAMMHOU
apxumexmypbl

Ilpumensams KoaneKMusHy!0 cpedy paspabomku NpocpamMmHo2o obecneyeHus u
cucmemy KOHmMpOJisl 6epCcuti

Onpedenenue cmanoapmos 8 o006iacmu Kaiecmed, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 8bINOIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kavecmaa u 3¢pghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

Ilpeocmasnenue u 006cysxHcoeHue nIaHa aHATUMUYeCcKUx pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS. YHACMHUKOS AHAIUMUYECKOU ZPYNnbl
npoexma

Ipdhexmusno npumensem cywecmeyroujue npozpammusle peuieHuUs u
unmepdgeiicol 3aumooelicmeun ¢ HUMU 6 06aacmu UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02UTL
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpamMmHoco obecnedenus U MexXHOA0Ul
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonHenus  pabom no  co30anur0  (Moougpuxayuu) u
conpogoxcoenuro C
OCHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHbill U 3apyOedcHblll Onvlm 6 NpogheccUuoHaIbHOl
oesamenbHOCmu
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 3404y
IIpoepammmusie npodyKkmul 0151 2paguieckoco omoopPaICeHus aneopummos
CmarnoapmHuule ancopummbl U 001ACMU UX NPUMEHEHUSL
Bvibpanuviil A3blk npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Komnonenmovl  npocpammmno-mexnHuveckux — apxumexkmyp, — cyuwjecmeayloujue
NPUNOdHCEHUsL U UHMeEPGPeliCbl 83aUMOOCLCBUsL ¢ HUMU
Texnonocuu npocpammuposanus
Ocobennocmu 8b10PAHHOTU Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvle ookymenmul, onpedensirowue mpedosanus K 0gopmienuio
NPOCPAMMHO20 KOOA



Ymemo

Bnaoemuw

ocobenHocmell npenodagaemozo yuebHo2o Kypca, OUCYUNIUHBL (MOOYIS);
Buipabameieamo eapuanmu peanuzayuu mpebosanuti

Hcnonvzosams memoosl u npuemsl aieopummu3ayuu NOCMasieHHbX 3a0ay
Hcnonvzosame npocpammuvie npooyKkmoul 01 epagpuueckoco omooOpaxiceHus
aneopummos

Ilpumensmo cmanoapmuvie aneopummsl 8 COOMEEMCMEYIOUWUX 00NACTAX
Tucams npoecpammublil KOO HA 8bLOPAHHOM S3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams 6bi0pannyto cpedy npocpammuposaHus

Tpumenamo nyuuine Mmuposvie npaKmuxu 0Qopmienust NPOSPAMMHO20 KOOd
Hcnonvzoameb 803MONCHOCIIU UMEIOUEUCS MEXHUYECKOU U/ Ul NPOSPAMMHOU
apxumexkmypol

Ilpumensmo KoaneKMusHyo cpedy paspabomiu npoepamMmHo20 obecneyeHus u
cucmemy KOHmMpOIs 6epcull

Paspabomka pecnamenmos no ynpasnenuro kauecmeom

Cozcnacoeanue pecnamenmos no YnpasieHuro Kauecmeom ¢ 3auHmepeco8aHHbIMU
CmopoHamu

Oyenxa kauecmasa u 3¢hghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammmozo xooa

2. CTpyKTYypa M coepKaHue TUCUMIITHHBI

2.1 PacnipenesieHne TPYA10EMKOCTH JUCHHUIIMHBI IO BUIaM padoT

O6mas Tpy10EMKOCTh AUCIUILTHHBI cocTaBisieT 4 3au. efl. (144yacoB), ux pacnpenaeseHme
10 BUZaM paboT MPEACTaBICHO B TaOJIHIIE

Cemectpsl
Buj yuyeoHoii pa6oTni Beero (yachl)
4acoB |

KonTakTHas padora, B TOM 4Hcie: 20,3 | 20,3
AyIMTOpHBIE 3aHATHS (BCEro): 20 20
3aHsTHs IEKIMOHHOTO THIA 10 10
JIaGopaTopHble 3aHATHUS 10 10
3aHATHS] CEMUHAPCKOTO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSATHS)
HNnas koHTaKkTHasA padora: 0,3 0,3
KonTpons camoctositensHor padotsl (KCP)
[Tpomesxytounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM YHcJe: 88 88
ITpopaboTka yueOHOro (TEOpeTHUECKOTo) 44 44
MaTtepuaia
BrinonHenne MHIMBUYaIbHBIX 3aJaHUN 44 44
(moIroTOBKa COOOIICHUH, MPe3eHTAITHH)
[ToaroToBka K TEKyIIEMy KOHTPOJIIO
KonTpoJis: 35,7 | 357
[ToaroToBka K AK3aMeHY 35,7 | 357

O0mas Tpy10eMKOCTh \ qac. 144 144




B TOM 4HCJIe
KOHTaAKTHaA 20,3 20,3
pabora
3a4. eJ1 4 4

2.2 CTpyKTYypa QM CHUIINHbBI

Pacripenenenuie Bu10B yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILIAHBL.
Pazniensl (TeMbl) TUCIUILIMHBL, H3yYaeMble B 2 ceMecTpe

KoauyecTBo yacos
Bueayn
o HUTOpPHA
Ne HaumeHoBaHue pa3jieioB (TeM) Beero AyauTtopHasi pa6oTa a
padorta
Ja n3 Jp CPC
1 2 3 4 5 6 7
CoBpeMeHHBIE MAaTEMATUUECKHE MOJICIIN
1. P A 22 2 2 18
MIPOIIECCOB TEJICKOMMYHHKAITUN
2. | Monenu TeTeKOMMYHHKAITUU B OOJIBIITUX CETSIX 22 2 2 18
3. | Marematnueckue MO OSCIPOBOJIHBIX CETEH 22 2 2 18
4, | MaremMaTnyeckue MOAEIU MOOUIBLHBIX CETEN 22 2 2 18
5. | CamoymnpaBiisieMble KOMIIBIOTEPHBIE CETH 20 2 2 16
HNUTOI'O no pa3zaesam JTUCHMIIIIHHBI 108 10 10 88
KonTpons camoctositenbHoi padotsl (KCP)
[Tpomesxytounas arrecrauus (MKP) 0,3
IToaroroBka K TEKyIieMy KOHTPOJIFO 35,7
O0u1as TPy10€eMKOCTD MO TUCHUILIIIHHE 144

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapsei, JIP — nabopamophvie 3anamus, CPC —

camocmosamenbHas pa6oma cmydeHma

2.3 Copaep:xanue pa3iesioB (TeM) THCHUNTHHBI
2.3.1 3ausaTHud JeKINOHHOr0 THIIA

Ne HaumenoBanme pasaena (TemMbl)

Copep:xanue pa3szieia (TeMbl)

®opma
TeKyIero
KOHTPOJIsI

1 2

3

CoBpeMeHHbIE
MaTeMaTHYECKHE MOJICITN
MIPOILIECCOB

TCJICKOMMYHU KAl

MaremaTnueckoe OnrcaHue IOTOKOB coobienuit. [Torokn
[Tanema. ITyacconoBckue notoku. Cynepno3unuu
MOTOKOB, Pa3pexeHne MOTOKOB. [IpenensHble TeopeMbl
TS TOTOKOB. Bpemst 00pabotku coobmenns. CucTeMbl
MaccoBoro obcimyxuBanus (00padoTkm). OHOKaHATEHBIE
cuctemsl GI/G/1. UarerpansHoe ypaBHenue JIunm.
Oo6miee pemrenue. [Tyacconockue CMO, siBHBIE pelICHUS.
MerToJ AUCKPETHOTO COOBITHHHO-OPUEHTHPOBAHHOTO
UMUTALIMOHHOI'O MOACIMPOBAHUSA B aHAJIU3C
xapakrepucTuk CMO. Cratuctrdeckas 00paboTka
Pe3yJIbTaTOB.

JIP

Moaenu TeneKOMMYHUKaAIUH
B OOJBIINX CETAX

Tononorun KOMITBIOTEPHBIX ceTei. Macimrabupyemsre
TOTOJOTHH. TeopeTHKo-rpadoBbIe XapaKTePUCTUKH
MacmTabupyeMsbIx Torojoruit. [lotoku coobmennii B
CeTsIX, CYyNepro3uLUn U paspexeHus. OTKpBITbIE U
3aMKkHyThle CMO. AHanu3 XapaKTepUCTUK MOTOKOB
COOOIICHUH B KOMITBIOTEPHBIX CeTaX. bombine
IIyaccoHOBckue cetu. Moaenu Murepuera. luamerp
WuTepHera.

JIP

MatemaTtuueckrue MOJeH
OeCTIpOBOIHBIX ceTei

T'eomerpuueckue rpadpl Kak MATEeMaTHIECKHE MO IEIIH
0ecrpOBOIHBIX KOMITBIOTEPHBIX ceTeil. CBoicTBa
reOMETPUYECKHX rPpadoB. DKCTPEMaTbHbIC
reoMeTpuueckue rpadbl 1 YKIaaKd. «3anperieHHbIe»
rpadbl. Caydaiinbie rpadbl, HX BEpOITHOCTHBIC CBOMCTBA.

JIP




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

Penxue rpadbr. CBA3HOCTH, HATMYHE MOCTOB H TOYCK
COUWICHEHUS. 3aBUCUMOCTh BEPOSITHOCTH CBS3HOCTH OT
KOJIMYECTBA y3JI0B CETH U PaJUyCOB YBEPEHHOTO IpUeMa
CHUTHaJIa y3JI0M ceTH. MoIeT TOMOT€HHBIX U
reTePOreHHbIX KOMIIBIOTEPHBIX CETEH.

MaremarndecKkue MoIenn
MOOWIBHBIX CETEN

Jlunamuueckue rpadpl Kak MaTeMaTH4eCKHe MOJETH
MOOWIIBHBIX KOMITBIOTEPHBIX ceTeil. Biusaue Ha
JIUHAMUKY TIPETSITCTBAI PacpoCTpaHEHHIO CUTHAJIOB B
obnactu pacrionoxxenns cetu. CirydaliHble TUHAMHIECKHE
rpadbl ¥ UX XapaKTEPUCTHKH — KaK CIIyJaiHbIe IIPOIIECCHL.
Yucno pebep rpada xak ciaydaitaplii npouecc. CiyuaifHbIi
nporece «cBA3HOCTh rpaday. CTannoHapHbIE
JuHaMuueckue rpadel. [Iponeccs BocCTaHOBIEHUS B
cerax. VHTepHeT Kak AuHamMudeckuii rpad. Moaenu
TpaduKa M TEITCKOMMYHHKAMA B TMHAMUYECKHX Tpadax.

JIP

CamoympasisieMblie
KOMITBIOTEPHBIE CETH

Self-aware u self-control cetn. Ilenu camoynpaBieHus.
VYnpasiseMble ¥ YIPaBISIOLINE TapaMeTphl CeTeH.
ANTOPUTMBI CaMOYIIpaBJIeHHs, OCHOBaHHbBIEC Ha Tpadax u
runeprpadax cereil. Mcmonp3oBaHue 0OpaTHOM CBS3H.
CBoiicTBa anropuTMOB. Y CTOHYHUBOCTH MPOIIECCOB
CaMOyIpaBJIeHHs. XapaKTePUCTHKH Ka4ecTBa IPOLIECCOB
yIpaBJIeHHS.

JIP

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomvi, PI'3 - pacyemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxsuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycMoTpeHsl.

2.3.3 JlaGopaTopHbIe 3aHATHS

dopma
Ne HaumenoBanme pasaesna (TemMbl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyliero
KOHTPOJIsI
1 2 3 4
CoBpeMeHHbIE
MaTeMaTHYeCKUE MOJICITH
1 a Mopgens cepaepa JIp
MPOLIECCOB
TEJICKOMMYHHKALIMHU
Mogenu TeIeKOMMYHUKAITAN
2, A y 1 AHanus Harpy3Ku B CETH JIP
B OOJIBIITUX CETIX
MareMaTH4ecKrue MOJEIIN
3. % Amnanu3 momenu ad hoc cetn JIP
OeCIpPOBOJIHBIX ceTei
MareMaTHu4ecKrue MOJEIIH N
4. N HccnenoBanue Moeau MOOUILHOM CETH JIp
MOOMJIBHBIX ceTel
. CamoymnpasisieMmblie HccnenoBanue anropurma ynpasBieHHUs P
" | KOMITBIOTEPHBIE CETH y3JIaMU KOMITIBIOTEPHOM CETH

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomei, KII - svinonnenue kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

He npenycMmoTtpeHsr.




2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecneyeHHs JJIs1 CAMOCTOATENIbHON padoThI
00y4yarmuxcs Mo JUCHUILINHE (MOIYJIIO)

ITepeuenb yueOHO-METOAMUECKOTO 00eCIeYeHH s JUCLIUILIUHBI
Ne Bun CPC 110 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |U3yuenue Mertoauueckre yka3zaHUs 10 OpraHu3alMd CaMOCTOSTEIbHOU
TEOPETUYECKOIO paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoii
Marepuaia MH(POPMAIMOHHBIX TeXHOJOTHM, MpoTokoi Nel ot 30.08.2019
2  |Pemenue 3amau Meroanueckue ykasaHus II0 OpPraHU3AlMM CaMOCTOSTEIbHOMN
paboThI CTYZCHTOB, YTBEPKJICHHbIE kadenpoit
nH(GOPMAMOHHBIX TeXHOJorui, mpotokoa Nel ot 30.08.2019

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 0Oy4YaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMHM BO3MOKHOCTAMMU 310poBbs (OB3) npenocrasnstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbS U BOCIIPUITHS HH(POpPMALIUU:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2JIEKTPOHHOTO JOKYMEHTA,

— B popMe ayauodaiina,

— B IIeYaTHOM opMe Ha s3bIKe bpaiins.

JUig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jist 11 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMme ayauodaiina.

JlaHHBINA TIepeyeHb MOXeET OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ TpeboBaHusmu ®I'OC B mporpamMma TUCHUIUIMHBI MPEAyCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAyIoIMX o0pa3oBaTelibHble TEXHOJOTHUU: UYTEHUE
JEKUUHA C HCHOJB30BAHMEM MYJIBTUMEIUMHBIX TEXHOJOTUH; METOJA MallblX Ipymnn, pa3oop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 06yueHNH UCTIONB3YIOTCS CeYIOIe 00pa30BaTeIbHbIE TEXHOIOTHUH:

— TexHonOrMs KOMMYHUKAaTHBHOIO OOyuYeHUS — HampaslieHa Ha (QopMHpoBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOM ist
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— Texuonorus pasHOypoBHEBOTO (mu(DPEpEeHIMPOBAHHOTO) OOyYEeHHUs] — TMpeAroiaracT
OCYIIECTBJIEHUE ITO3HABATEIbHON JEATENbHOCTU CTYAEHTOB C YYETOM MX WHAWBHUIYaJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOPYECKUI
noreHuuan. Co3laHue M HCIOJIb30BAHHUE AMATHOCTUYECKUX TECTOB SIBIISETCS HEOTHEMIIEMOM
YacThIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MoAyJapHOrO OOy4YeHHMsI — TMpeAycMaTpuUBaeT JAeJIEHUE COAEpKaHUs
JTUCIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIN ), UHTErpUpPOBaHHBIE B OOIIMIA KypC.
— HWudopmannonno-koMmmyHuKkaimonnsle TexHoiorun (MKT) - pacmmpsoor pamxu

00pa30BaTeNLHOrO MpOIlecca, MOBBIMIAS €ro MPAaKTUYECKYI0 HANpPaBIE€HHOCTh, CHOCOOCTBYIOT
MHTECHCU(PHUKAIIMK CaMOCTOSITENIbHOM pabOThl ydYaluXcs M TOBBIIIEHUIO [M03HABaTEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOIOTHI:



— TexHOJOrusl HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MpoIiecc 00yUYeHHUS A3bIKY Ha BCEX YPOBHSX.

— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl ITOMCKaA
uH(pOpMaLuy, pa3pabOTKU Hay4YHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyuYeHHs — IIOMOraeT pPeaJn30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBI TOAXOJl, YYHTHIBas HMHIUBUAyaAJIbHBIE OCOOCHHOCTH M TOTPEOHOCTH
yUaIuxcsl.

— IlpoekTHass TEXHOJOrMsI — OpPUEHTHPOBAHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJECHCTBUS YyYalllUXCsl C LEJbI0 pElIeHHs 3ajadd, KOTOopas ONpPENessIeTcs B paMKax
npo¢eCcCHOHATBHOM MOATOTOBKH, BBIAEISIS Ty WM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4eHUs B COTPYIHHYECTBE — pEaIM3yeT MJIEI B3aUMHOIO OOYy4YEeHMS,
OCYLIECTBJISII KaK MHAUBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILECHUE
y4eOHBIX 3aad.

— MHrpoBas T€XHOJIOTUS — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHMs pslia BOZMOXKHBIX
CIOoCcO00B peleHus Mpo0sIeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PacKpbIBasl JTUYHOCTHBIN
HNOTEHIMAJ KaXKJJ0r0 y4alerocs.

— TexHonorust pasBUTHS KPUTHUYECKOI'O MBIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONM KPUTHUYECKHM OTHOCUTHbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HMH(OOPMAIIHIO [T PEIICHHS TOCTABICHHON 3a]auu.

KommiekcHoe ucrnosib3oBaHuEe B y4yeOHOM IPOLIECCE BCEX BBILICHA3BAHHBIX TEXHOJIOTHUI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYalbHYI0 AKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHbBIC
IpOILECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHLMH, KOTOPBIMU JOJDKEH o0ajgarh
OyIyIIMi CHICIIMAIHCT.

OcHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIFOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl ACATEIbHOCTb CTY/I€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HAIIPABJIEHHAsI HA pellieHue 001el 3a/1auu My TEM TBOPUYECKOIO CII0KEHHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl 4YJICHOB KOMAaHJIbl C JICJIEHHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTh 110 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allui MaTepuaa o ONPEJEIEHHON TeMe, B pe3yJIbTaTe KOTOPOr
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 peallbHbIX MPOOJIEMHBIX CUTyalud, UMEBIINUX
MECTO B COOTBETCTBYIOIIEH 00iacTy NMpodeccHOHANbHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEICHNN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa30oBaTeIbHAsl JeATEIbHOCTD, HAlIPAaBJIEHHAs Ha
pa3sBUTHE Yy CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJEeU U YBUJIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CUTyallMl IIMPOKO MCIOJB3YyeTCsd Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHITHA W aHaIu3a
pe3yJIbTaTOB CaMOCTOSTENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO NPU HCCIEAOBAaHUMU H
peIIeHNH KaXX10i KOHKPETHOM 3a/1a4ll UMEETCs, KaKk IIPaBHUJI0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.

KOJIMYECTBO
Hcnosib3yeMble HHTEPAKTHBHBIE 00pa3oBaTelbHbIe
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTHH
4acoB
[IpakTuueckue 3aHATUSA B pexumMax
2 JIP B3aMIMOJICHCTBHUS «IIPEToiaBaTelib — CTYISHT» W 10
«CTYJEHT — CTYJEHT»
HUroro 10

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosmenvhas paboma cmyoenma



Tembl, 3a1aHust U BOIMPOCH JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHBl CHOPMUPOBATH
HaBBIKM TIOWCKAa HWH()OPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpACIIUPSITh W YIIyOJATh 3HAHWMS,
MOJIyYCHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHUECKUX 3aHATHH.

[Tomxox pazbopa KOHKPETHBIX CUTYallui MIMPOKO UCTIOIB3YETCs KaK MPEnojaBaTeieM, Tak
U CTyJIEHTaMHU IIPU TPOBEICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIbHON PaOOTHI.

Jlist AMIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI TIPEIYCMOTPEHA OpraHHM3aIus
KOHCYJIbTAIIMH C UCIIOJIb30BAHHEM HJICKTPOHHOM TOYTHI.

J1J1st JIT ¢ HApYIICHUSIMH 3PEHHSL:

— B [1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1st JIU1 ¢ HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoOU hopme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist auI ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI IIPEIYCMOTPEHA OpTaHHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

4. OIIeHO‘-IHbIe U METOANYECCKUC MaTepl/laJ'IbI
4.1 OueHouyHble cpeAcTBa UIA TeKYyIIero KOHTPOJISI  YCIeBaeMOCTH H
NMPOMEKYTOYHOM aTTecTAllUN

OneHOYHBIE CpelCcTBa MpEJHA3HAYeHBl Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTI)KEHUI 00ydaromMXxcsi, OCBOMBIIMX HPOTrpaMMy Yy4ueOHOH JUCHMIUIMHBI «HAa3BaHUE
JVICTTATUTHHBDY.

O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NMPOBEACHUS TeKyIIero
KOHTpPOJs B (opMe IOKIama-mpe3eHTallid Mo TPOOJEMHBIM BOIPOCaM, pPa3HOYPOBHEBBIX
3aJ]aHUii, 1 MPOMEKYTOYHOI aTTecTanMu B GopMe BOIPOCOB U 3aJaHUN K IK3aMEHY.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYATIbHBIX NCUXO(PU3MUECKUX 0COOEHHOCTEH.

— IIp¥ He0OXOAMMOCTH WHBAIH/IAM H JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIISAETCS JOMOJHUTENbHOE BpeMs /sl TOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpH TIPOBENICHUH TPOLIEAYPHI OIICHUBAaHUS PE3YIbTATOB O0yUEHHSI MHBAIUAOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH,

— IpU HEOOXOAMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWIOB TIPOIEypa OICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS TIO AWCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAaHWUYCHHSIM WX 370POBbS W BOCIPHITHS
uHpOpMaLUu:

J171st AT ¢ HApyIICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.



JIJIst 7M1 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

CTpyKTypa OLllEHOYHBIX CPEICTB AJIs TEKYILIeld U MPOMEeKYTOYHOI aTTecTAlNU

Kon Haunmenosanue
Ne | KonTtponupyemsle pa3aens! (TEMBbI) | KOHTPOIUPYEMO OLICHOYHOI'O CPEJCTBA
n/n JUCIUTUTHHBI* KOMITETEHINN T e VI KOHTPOILE [MpomexyTouHas
(uu ee yacTH) yu P aTTecTalus

CoBpemMeHHbIE

1 MaTeMaTU4YCCKUEC MOJCIIN MOTIK-4.1 JlabopartopHas Bonpoc Ha 3x3amene 1-
IIPOIIECCOB ' pabora 1 6, otuer o JIP 1
TCJICKOMMYHUKAIIUN

2 Moaenu TeneKOMMYHUKAIUH WOIK-4.2 Jlabopartopnas Bomnpoc Ha ak3amene 7-
B OOJIBIINX CETIX ' pabora 2 12, otuer mo JIP 2

3 MaremaTruueckne MOJEnu NOIIK-4.3, UIIK- | JIabopaTopHas Bompoc Ha sx3aMeHe
OECIPOBOTHBIX CeTEH 31 pabora 3 13-18, oruer 1o JIP 3

4 MaremaTrnuecKkue Mojienu WIIK-3.2 Jlabopartopnas Bompoc Ha 3k3ameHe
MOOWJIBHBIX CeTel ' pabora 4 19-24, otuer o JIP 4

5 CamoympasisieMblie UIIK-3.3 JlaGopatopHas Borpoc Ha 5K3aMeHe
KOMIIBOTEPHBIC CCTHU ' pa60Ta 5 25-30, otuer no JIP 5

HOK333Te.]'ll/l, KPUTECPHUH M LIKAJIA OCHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHII it

CoorBercTBe MOPOrOBOMY VPOBHIO O0CBOECHHSA KOMIIETEHIINH MJIaHHUPYCEMbIM
pe3ysbTaTaM 00y4eHHs U KPUTEPHSIM MX OIICHUBAHUS (OIICHKA: YIOBJIETBOPHUTEIBHO):

OIIK-4  Cnocoben KOMOMHHPOBATh U aJanTUpPOBaTh CylLIeCTBYIOLIHE
HH(OPMANMOHHO-KOMMYHUKANIMOHHbIE TEXHOJIOTHM [IJIsi pPelleHusl 3a1a4 B
o0jsactu  npodecCHOHANBHONH  JesITeIbHOCTH € Y4eToM TpeOoBaHMi
HH(}OPMaALIMOHHON 0e30IacHOCTH

HOIIK-4.1 Ocywiecmenaem odocnoeannblil evlO0p UHpoOpmayuonno-

KOMMYHUKAUUOHHBLIL MEXHOI02UIl NPpU peuwieHuu 3adauu é oodaacmu
npogheccuonanvnou deamenpHocmu

3uamo Bosmoorcnocmu cywecmeyioweti npoepammnHo-mexHu4eckou apxXumeKmypbl

Bosmooichocmu  cospemennvix U NEpCHeKmusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme

Memooonozuu  paspabomxu npocpammHoz20 obecnedeHus U MexHOoLo2UU
PO AMMUPOBAHUSL

Cmanoapmei 6 obracmu xawecmaea, npumeHuMble K npeomMemuou oonacmu
Bozmoocnocmu UC

Texnonoeuu  @vinonnenus  pabom no  co30aHur0  (Moougpuxayuu) —u
conpogodicoenuro UC

OcHoGbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Cospemennbiii omeuecmeenuvlll U 3apyOedCHbulll Onblm 6 NpoPecCUOHAILHOU
oesamenbHOCmu

Memoowi u npuemvl aneopummusayuu NOCMABIEHHLIX 340aY

CmanoapmHuule aneopummbl u 001ACMU UX NPUMEHEHUS]




Ymemo

Bnaoemuw

HOIIK-4.2

3namop

Memooonoeuu pazpabomru npocpamMmHo2o 0becneyeHus.

Komnonenmosl  npocpammHo-mexHuvyeckux — apxumekmyp, — cyujecmeayioujue
NPUNOJICEHUsL U UHMEPDeliCbl 83aUMOOCLCMBUsL ¢ HUMU

Texnonoeuu npocpammuposanus

Ocobennocmu 8b10PAHHOU CPedbl NPOSPAMMUPOBAHUS

Koumponuposamv cobarwdenue obyuarowumucs Ha 3aHAMUAX MPeOosaHull
OXpanvl mpyoda, AHATU3UPOBAMb U YCMPAHAMYb BO3MONCHbIE DPUCKU HCUSHU U
300p08bI0 0OYYaOWUXCcs 8 yuebnom Kabuneme (nabopamopuu, UHOM Y4eOHOM
nomewjeHuu)

Ilposooums ananuz ucnoanenus mpebosarull

Buipabamvieams éapuanmul peanruzayuu mpebosanuti

Hcnonvzoeamv memoost u npuemvl aieopummusayuy NOCMAaeIeHHbIX 3a0ay
Tucamo npoecpammmsiii KOO HaA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ilpumensimv  HOpMamueHvle OOKyMeHnmbl, onpedensiowue mpebosanus K
oopmaenuro nPocPaAMMHO20 KOOA

Hcnonvzosams 603MOINCHOCMU UMEIOWELCS. MEXHUYECKOU U/UIU NPOSPAMMHOLU
apxumeKmypbl

Coecnacoeanue mpebosanull K NpPOCPAMMHOMY obecnevenuro c
3aUHMEPeCOBAHHBIMU CIMOPOHAMU

Onpeoenenue cmanoapmos 6 00aACMU KA4ecmed, KOMOPbIM HeoOX00UMo
C1e006amv Npu 8bINOJIHEHUU PAOOM

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUs. U OPYeUX NPUHAMBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xawecmea anecopummu3ayuu NOCMAsIeHHbIX 3a0ay 8 COOMBENMCMEUU C
mpebdOBaAHUAMU MEXHUYECKO20 3A0AHUSL U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHBIX OOKYMEHMOB

Omeemvl HA BONPOCHL U NPEONOHCEHUS VUACMHUKOS AHAIUMUYECKOU 2pYnnbvl
npoexma

Hocmuoicenue coenauenuti ¢ 61a0eavyamu pecypcos 0 8blOeieHUU pecypcos 0Jis
BbINOIHEHUSI AHATUMUYECKUX pabom 8 npoexme

Ilposooum  adanmayuuro  UHGOPMAYUOHHO-KOMMYHUKAUUOHHBIX
MexXHOo02Uil npu peuwienuu 3a0ay 6 ooénacmu npogheccuonanbHoll
deamenpHocmu ¢ ydemom  mpeOoeaHuil  UHPOpMAUUOHHOU
be3onacnocmu

Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxXumeknmypbol

Bosmoosxcnocmu  cOBpeMEeHHbIX U NEPCReKMUBHbIX  CPeOCmE  paspadbomKu

NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME

Memooonocuu paspabomxu npocpammHo20 obecnevyeHuss U MexHOLOUU

NPOCPAMMUPOBAHUSA

Cmanoapmel 6 obracmu Kavecmea, npuMeHuMble K npeoMemuou 0o1acmu

Boszmoscnocmu UC

Texnonocuu  6vlnonweHuss  pabom no  co3oanuro  (mMoouguxayuu) u

conposodicoenuio UC

OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

CoepemeHnblii omeuecmeenHuvlll U 3apyOediCHbllL Onblm 8 NPodhecCUOHANbHOU

oesmenvHOCMU

Memoovl u npuemsl aneopummuzayuy NOCMAaBIEHHbIX 3a0a4

CmanoapmHuule ancopummsl u 00AACMU UX NPUMEHEHUS]



Ymemo

Bnaoemuw

HOIIK-4.3

3namop

Memooonoeuu pazpabomru npocpamMmHo2o 0becneyeHus.

Komnonenmosl  npocpammHo-mexHuvyeckux — apxumekmyp, — cyujecmeayioujue
NPUNOJICEHUsL U UHMEPDeliCbl 83aUMOOCLCMBUsL ¢ HUMU

Texnonoeuu npocpammuposanus

Ocobennocmu 8b10PAHHOU CPedbl NPOSPAMMUPOBAHUS

Ilposooums ananuz ucnoanenus mpebosarull

Buvipabamueieams sapuanmul peanuzayuu mpedosanuii

Hcnonvzosameb memoowvl u npuemvl aneopummusayuy NOCMagieHHblX 3a0ay
Tucams npoecpammublil KOO HA 8bIOPAHHOM S3bIKE NPOCPAMMUPOBAHUS
Ilpumensmos HOpMmamusHvle OOKYMeHmMbl, onpeoenswue mpebo8anus K
oopmnenuio npoepamMmHozo Kooa

Hcnonvzo6ameb 803MONCHOCIU UMEIOUEUCS MEXHUYECKOU U/ Ul NPOCPAMMHOU
apxumexkmypol

Cocnacoeanue mpebosanull K NpPOCPAMMHOMY obecnevenuro c
3aUHMEPeCOBAHHBIMU CIMOPOHAMU

Onpedenenue cmanoapmog 8 obiacmu Kaiecmed, KOMOpPbIM HeoOX00UMO
C1e006amv Npu 8bINOJIHEHUU PAOOM

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpeboBaHUAMU MEXHUYECKO20 3A0AHUsL U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xawecmea anecopummu3ayuu NOCMAsIeHHbIX 3a0ay 6 COOMEEMC MU C
mMpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UL OPY2UX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHBIX OOKYMEHMOB

Omeemvl HA BONPOCHL U NPEONOHCEHUS VHACMHUKOS AHAIUMUYECKOU 2PYnnbvl
npoexma

Hocmuoicenue coenauenuti ¢ 61a0eavyamu pecypcos 0 8blOeieHUU pecypcos 0is
BbINOIHEHUSI AHATUMUYECKUX Pabom 6 npoexme

Cnocooen UCROJIb308aNb paznuunvle ungopmayuonno-
KOMMYHUKAUUOHHbIE MEXHOI02UU Ol PeweHUus 3a0ay 6 oodnacmu
npogpeccuonanvnon  deamenpvHocmu ¢ yuemom  mpedoeanuil
unghopmayuonHoll Gezonacnocmu

Bosmoorcnocmu cywecmayrowetl npoepammHO-mexHu4ecKol apxumeknmypbol

Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu

NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME

Memooonoeuu  paspabomxu npoecpammHo2o obecnedeHuss U MexHOoLoUU

NPOSPAMMUPOBAHUS

Cmanoapmel 6 ob1acmu Kayecmea, npuUMeHumMble K npeoMemuou ooiacmu

Bosmoorcnocmu UC

Texnonocuu  @vlnoaHeHUss  pabom no  co30aHuilo  (Moougukayuu) u

conposodicoenuio UC

OcHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

Coepemennbiii omeuecmeenHbvlll U 3apyOediCHblL Onblm 8 NPodhecCUOHATbHOU

OdesmenvHOCMU

Memoouvl u npuemsi aneopummuzayuy NOCMAasIEHHbIX 3a0a4

CmarnoapmHule ancopummbl u 001ACMU UX NPUMEHEHUSL

Komnonenmosl  npocpammHno-mexHuveckux — apxumekmyp, — cyujecmeayloujue

NPUNOIHCEHUsL U UHMEPPeliCbl 3aUMOOCLICBUsL ¢ HUMU

Texnonocuu npoepammuposanus

Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS



Ymemo

Baaoempw

TIK-3

HIIK-3.1

3namop

IIposooums ananus ucnonneHus mpeoo8aHuil

Bvipabamvieams éapuanmol peanuzayuu mpebosanuii

Hcnonvzoeamv memoosi u npuemvl aieopummusayuy NOCMagieHHblx 3a0ay
Tucamo npoepammmwiil KOO HA LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Ilpumensams HOpMmamusHvle OOKYMeHmbl, Onpedensiouwjue mpebosanus K
oopmaenuro NPoOSPAMMHO20 KOOA

Hcnonv3zo06amv 603MONCHOCMU UMEIOWEUC MEXHUYECKOU U/ Ul NpocpamMmMHOU
apxumexmypol

Coenacosanue  mpeboganuii K  NPOSPAMMHOMY  O0Decneuenuro ¢
3auHmMepPeco8anHbIMU CMOPOHAMU

Onpedenenue cmandapmos 6 o00Oiacmu Kaiecmed, KOMOPbIM HeobX00UMO
c1edo6amyv npu 6bINOIHEHUU PabOm

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpebdOBaAHUAMU MEXHUYECKO20 3A0AHUSL UIU OPY2UX NPUHAMBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMOB

Oyenka kavecmea anecopummuzayuu NOCMAsIEeHHbIX 3a0ay 6 COOMEEMCMEUU ¢
mpeboBaHUAMU MEXHUYECKO20 3A0AHUs. U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeemvl Ha BONPOCHL U NPEONONCEHUS YHACMHUKOS AHAIUMUYECKOU ZPYnnbl
npoexma

Hocmuoicenue coenawenuil ¢ 61a0erbyamu pecypcos 0 8blOeieHUU Pecypcos Ois
BbINOIHEHUS AHATUMUYECKUX pabom 8 npoeKme

Cnocoben ¢phexmueno npumenamov ancopummuueckue u npoOZpammHble
pewienusa 6 oodaacmu UHOOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ull, a
makoice yuacmeosams 6 UX nPOEKMUPoOBanuu u papadomee

3naem u npumensem cogpemennvle MEexXHOI0UU GbINOJIHEHUA PAOOM O

cozoanuio (moougpukayuu) u conposoxcoenuro UC
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHo2o obecnedyeHuss U MexHOLO2UU
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonHenus  pabom no  co30anur0  (Moougpuxayuu) u
conpogoxcoenuro C
Hucmpymenmol u MemoOowl nposederust ayoumos Kavecmesd
OcHo8bl COBPEMEHHbIX ONEPAYUOHHBIX CUCTIEM
Coepemennblii omeuecmeenHbvlll U 3apyOediCHbIL Onblm 8 NPodhecCUOHATbHOU
OdesmenvbHOCMU
Memoouvl u npuemsi aneopummuzayuu NOCMAaGIEHHbIX 3a0a4
IIpoepammusie npodykmul 015 2paguuecko2o omoodpadceHus aleopummos
Bvibpanuwiil A3blK NPOSPAMMUPOBAHUs, OCOOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul O0isi 2paguueckoeo 0moopajicenus
aneopummos
Komnonenmosl  npocpammHno-mexHuveckux — apxumekmyp, — cyujecmeayloujue
NPUNOIHCEHUsL U UHMEPPeliCbl 3aUMOOCLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS



Ymemo

Braaoempo

HIIK-3.2

3namop

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo6arus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmul peanruzayuu mpebosanuti

Hcnonvzosams memoosl u npuemvl aneopummusayuu NOCMagieHHbIX 3a0ay
Hcnonvzo6ams npocpammusie npooyKmuvl Ois 2paguueckozo omoodpajcenus
aneopummos

Ipumenams cmanoapmuvle arcopummsvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams 6blbopanuyio cpedy npocpammuposanisl

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHus npoSpamMmHO20 Kood
Hcnonv306ams 603MONCHOCU UMEIOWEUCS MEXHUYeCKOU U/ UIU NPOcPaAMMHOU
apxumexmypbl

Ilpumensams KoaneKMusHy!0 cpedy paspabomku NpocpamMmHo2o obecneyeHus u
cucmemy KOHmMpOJisl 6epCcuti

Onpedenenue cmanoapmos 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 8bINOIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kavecmaa u 3¢ghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

Ilpeocmasnenue u ob6cyxcoenue niaHa AHATUMUYECKUX pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS. YHACMHUKOS AHAIUMUYECKOU ZPYNnbl
npoexma

3naem  KomMnowemmuvl  COBDEMEHHBIX  NPOZPAMMHO-MEXHUUECKUX
apxumekmyp, I)pekmusno npumenaem memoovl U  nPUEMbL
anzopummusayuu
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpamMmHo2o obecnedenus U MeXHON02Ul
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonHenus  pabom no  co30anur0  (Moougpuxayuu) u
conpogoxcoenuro C
OCHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHbill U 3apyOedCcHblll Onvlm 6 NPogheccUuoHaIbHOl
oesamenbHOCmu
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 3404y
IIpoepammmusie npodyKkmul 0151 2paguieckoco omoopPaICeHus aneopummos
CmarnoapmHuule ancopummbl U 001ACMU UX NPUMEHEHUSL
Bvibpanuviil A3blk npocpamMmuposanus, 0CoOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Homayuu u npocpammmusie npooykmul O0isi 2paguueckoeo 0moopajicenus
aneopummos
Komnonenmosl  npocpammHno-mexHuveckux — apxumekmyp, — cyujecmeayloujue
NPUNOIHCEHUsL U UHMEPPeliCbl 3aUMOOCLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b10PAHHOT CPeObl NPOSPAMMUPOBAHUS



Ymemo

Braaoempo

HIIK-3.3

3namop

Hopmamusnvle Ooxymenmsi, onpedensaowue mpebo6arus K O0QOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmul peanruzayuu mpebosanuti

Hcnonvzosams memoosl u npuemsl ani2opummusayuu NOCMasieHHblX 3a0ay
Hcnonvzo6ams npocpammusie NpoOyKmvl Oisi 2pauueckozo 0moopajicenus
aneopummos

Ipumenams cmanoapmuvle arcopummsvl 8 COOMEEMCMEYIOUWUX 00IACMAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzo6ams 6blbpanuyio cpedy npocpammuposanus

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHuss NPOSPAMMHO20 KOOd
Hcnonv306ams 603MONCHOCU UMEIOWEUCS MEXHUYeCKOU U/ UIU NPOcPaAMMHOU
apxumexmypbl

Ilpumensams KoaneKMusHy!0 cpedy paspabomku NpocpamMmHo2o obecneyeHus u
cucmemy KOHmMpOJisl 6epCcuti

Onpedenenue cmanoapmos 8 o006iacmu Kaiecmed, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 8bINOIHEHUU PAOOM

Paspabomxa pecramenmos no ynpasienuio Kauecmeom

Coenacosanue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kavecmaa u 3¢pghekmusHocmu NPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammuoco kooa

Ilpeocmasnenue u 006cysxHcoeHue nIaHa aHATUMUYeCcKUx pabom

Omeemvl Ha BONPOCHL U NPEONONCEHUS. YHACMHUKOS AHAIUMUYECKOU ZPYNnbl
npoexma

Ipdhexmusno npumensem cywecmeyroujue npozpammusle peuieHuUs u
unmepdgeiicol 3aumooelicmeun ¢ HUMU 6 06aacmu UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02UTL
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxumekmypbol
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpamMmHoco obecnedenus U MexXHOA0Ul
NPOSPAMMUPOBAHUS
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonoeuu  @vinonHenus  pabom no  co30anur0  (Moougpuxayuu) u
conpogoxcoenuro C
OCHOBbI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHbill U 3apyOedcHblll Onvlm 6 NpogheccUuoHaIbHOl
oesamenbHOCmu
Memoovl u npuemvl areopummuzayuu NOCMABIEHHbIX 3404y
IIpoepammmusie npodyKkmul 0151 2paguieckoco omoopPaICeHus aneopummos
CmarnoapmHuule ancopummbl U 001ACMU UX NPUMEHEHUSL
Bvibpanuviil A3blk npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM 5A3bIKE
Komnonenmovl  npocpammmno-mexnHuveckux — apxumexkmyp, — cyuwjecmeayloujue
NPUNOdHCEHUsL U UHMeEPGPeliCbl 83aUMOOCLCBUsL ¢ HUMU
Texnonocuu npocpammuposanus
Ocobennocmu 8b10PAHHOTU Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvle ookymenmul, onpedensirowue mpedosanus K 0gopmienuio
NPOCPAMMHO20 KOOA



Ymemo

Braaoempw

Bvipabamvieams eapuanmul peanruzayuu mpebosanuti

Hcnonvzosams memoosl u npuemsl ani2opummusayuu NOCMasieHHblX 3a0ay
Hcnonvzoeamv npocpammmsie npooyKmul Ol 2paguueckozo 0omoopadcenus
aneopummos

Ipumensams cmanoapmmuvle ani2opummsl 8 COOMEEMCMBYIOUUX 00NACMAX
Tucams npoecpammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeamsv 6616pannyio cpedy npocpamMmupo8anus

Ipumenamo nyuuiue Mupogvie NpaKmuku 0QopmieHUs npoSpamMmHoO20 Kood
Hcnonv306amv 603MONCHOCMU UMEIOWEUCA MEXHUYEeCKOU U/UMU NPOSPAMMHOU
apxumexkmypbl

Ipumensams KoineKMusHy0 cpedy paspabomku nPocpamMmHo2o obecneyeHus u
cucmemy KOHmMpOJisl 6epcuti

Paspabomka pecnamenmos no ynpasienuro xauecmeom

Coenacosanue pe2namenmos no ynpagienuio Kauecmeom ¢ 3auHmepeco8aHHbIMu
CMopoHamu

Oyenka xavecmea u 3¢ghekmueHocmu RPOSPAMMHO20 KOOA

Peoaxmuposanue npoepammnozo xooda

Cootsercteie 0A30BOMY _YPOBHI)  OCBOCHMSl KOMIIETEHIUH IUIAHHPYEMBIM
pe3ysbTataM 00yuYeHHs M KPUTEPUSAM HX OLICHMBAHUS (OLICHKA: XOPOILO):

OIIK-4

HOIIK-4.1

3namop

Ymemo

Cnocolen KOMOUHHPOBATh " aJanTupoBaTh CyliecTBYyIOLIHe
HHGOPMALMOHHO-KOMMYHHMKAIIMOHHbIE TEXHOJIOTHH /UIS pelleHHMsl 3aJa4 B
odjactu  npodeccHOHANBHON  JeSITeIbHOCTH €  Y4eTOM TpeOoBaHMil
uHGOpMAIMOHHOM 0€30MaCHOCTH

Ocywiecmenaem 000CHOBAHHYLIL 6v100p unghopmayuonno-
KOMMYHUKAUUOHHBLI MEXHOI02UIl NpU pewieHuu 3a0adu 6 ooaacmu
npocgheccuonanvroul deamenpvHocmu
Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxXumexmypol
Bosmootcnocmu  cospemennvix U nepcnekmusHuvlX  Cpeocms  papabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX Cpeocma
Memoodonozuu  paspabomku npocpammHo20 oOecneyeHus U MexHoa02UU
PO AMMUPOBAHUSL
Cmanoapmel 6 obracmu Kayecmea, npuMeHuMble K npeoMemuou 0o1acmu
Boszmoocnocmu UC
Texnonocuu  vinonnenus  pabom no  co3oaumuro  (mMoouguxayuu) u
conpogooicoenuto UC
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHubili U 3apyOedCHblll Onblm 6 NPoPdecCuoHanIbHOU
OesmenvHOCMU
Memoouvl u npuemsl aneopummuzayuy NOCMAaGIEHHbIX 3a0a4
Cmanoapmmuule aneopummol u ob1acmu ux nPUMeHeHus
Memooonozuu pazpabomku npocpammHozo obecneyeHus
Komnonenmuvlr  npoecpammHo-mexnuyeckux — apxumexmyp,  cyujecmeyioujue
NPUNOdACEHUSL U UHMeEPGPeliCbl 83aUMOOEICMBUs C HUMU
Texnonozuu npoepammuposansl
Ocobennocmu 8b10pAHHOL CPeObl NPOSPAMMUPOBAHUS

IIposooums ananus ucnonneHus mpeoo8aHuil
Buipabameieams eapuanmul peanuzayuu mpedosanuii
Hcnonvzo6ams memoobsl u npuemvl anzopummuzayuu NOCMagIeHHblx 3a0ay



Braaoempw

HOIIK-4.2

3namo

Ymemo

ITucams npoepammHbvlil KOO HA 8bIOPAHHOM A3bIKE NPOSPAMMUPOBAHUS
Ilpumensams HOpMmamusHble OOKyMeHnmbl, onpedenfiowjue mpedO8aHus K
opopmaenuro nPoOcPAMMHO20 KOOA

Hcnonv306amb 603MONCHOCMU UMEIOWEUCA MEXHUYEeCKOU U/UMU NPOSPAMMHOU
apxumexmypol

Coenacosanue  mpeboanuii. K  NPOSPAMMHOMY  0Decneuenuro ¢
3auHmMepPeco8anHbIMU CMOPOHAMU

Onpedenenue cmanoapmog 8 obaacmu Kauyecmeda, KOMOPbIM HeoOX00UMO
c1edo6amuv npu 8bINOIHEHUU PabOm

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMEEMCMEUU C
mMpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UL OPY2UX NPUHAMbBIX 68 OPLAHU3AYUU
HOPMAMUBHBIX OOKYMEHMO8

Oyenka xavecmea anecopummuzayuu NOCMAasLeHHbIX 3a0ad 8 COOMEEMCMEUU C
MpeboBaAHUAMU MEXHUYECKO20 3A0AHUS. U OPYeUX NPUHAMBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeemvl HaA BONPOCHL U NPEONONCEHUSL YHACMHUKOS AHAIUMUYECKOU ZPYNnbl
npoexma

Hocmuoicenue coenawenuil ¢ 61a0eabyamu pecypcos 0 8blOeieHUU Pecypcos OJisi
BbINOJHEHUS AHATUMUYECKUX pabom 8 npoexme

Ilposooum  adanmayuuio  UHPOPMAUUOHHO-KOMMYHUKAUUOHHBIX
mexHono2uil npu peuieHuu 3a0ay 6 00aacmu npogheccuonHanbHo
oeamenvHoCmMu ¢ yu4emom  mpeboeaHuil  UHQOPMAYUOHHOU
be3onacnocmu

Bosmooicnocmu cywecmeyioweti npoepamMmHO-mexHuuecKoll apxXumeKmypol

BoszmooicHocmu  cospemMenHbiX U NepPCneKmueHbIX  CpeoCcms  paspadomixu

NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPeOCme

Memooonoeuu  pazpabomku  npoecpammHo2o obecneuenus U  MexXHOL02UU

nPo2pamMmMupo8anus

Cmanoapmei 6 obracmu kauecmea, npumeHuUMble K npeoMemHol 001acmu

Boszmoorcnocmu UC

Texnonoeuu  evinonHeHus pabom no  CO30aHur0  (Moougpuxayuu) u

conpogoxcoenuro UC

OcHosbl co8peMeHNbIX ONEePAYUOHHBIX CUCTEM

Cospemennbiti omeuecmeeHHbIL U 3apPYOEHCHbIL ONbIM 8 NPOPeCcCUOHANbHOU

desmenvHOCMU

Memoobl u npuemvl aneopummuzayuu NOCMAs1IeHHbIX 3a0ay

CmanoapmHuule aneopummbl u 001ACMU UX NPUMEHEHUSL

Memooonoeuu pazpabomku npoepammno2o obecneyenus

Komnonenmor  npocpammHo-mexHudyeckux — apxumekmyp, — Cywecmeyoujue

NPULOdCEHUS U UHMEPDELiCbl 83AUMOOEUCMBUSL C HUMU

Texnonozuu npocpammuposaHus

Ocobennocmu 6b10paHHOLL Cpedbl NPOSPAMMUPOBAHUS]

IIposooums ananuz ucnonnenus mpeooeanull

Buipabamuieams éapuanmel pearuzayuu mpebosanuil

Hcnonvzoeams memoobst u npuemvl aieopummu3ayuy nNOCMagieHHbIX 3a0ay
TTucamv npoepammmbiii KOO HA BLIOPAHHOM SI3bIKE NPOSPAMMUPOBAHUS]
IIpumensimo  HOpMmamugnvlie OOKyMeHmbl, onpeoensiioujue mpebosaHusi K
ogopmuenuo npoepamMmHozo Kooa



Bnaoemuw

HOIIK-4.3

3namop

Ymemo

Braoemuw

Hcnonvzosams 603MOdCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl

Coenacosanue  mpeboganuii K HPOSPAMMHOMY  ODecneduenuro ¢
3aUHMEPeCcOBAHHBIMU CIOPOHAMU

Onpeoenenue cmaunoapmos 6 o00OJACMU Ka4yecmsed, KOMOPbIM HeoOX00UMOo
C1ed06amsv npu 8bINOJHEHUU PAOOm

Oyenka kavecmea opmanuzayuu NOCMABIEHHbIX 3A0a4 8 COOMBEMCMEUU C
MpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UTU OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xawecmea anecopummuzayuu NOCMAsLeHHbIX 3a0ay 6 COOMEEMCMEUU C
mpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UIU OPY2UX NPUHAMbBIX 8 OPLAHU3AYUU
HOPMAMUBHBIX OOKYMEHMO8

Omeemvl HA BONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexkma

Hocmuoicenue coenawenui ¢ 61a0eavyamu pecypcos 0 8blOeieHUU pecypcos 0is
BbINOJHEHUS] AHATUMUYECKUX pabom 6 npoexme

Cnocoben UCnOIb306amb paznuunsle unghopmayuonno-
KOMMYHUKAUUOHHbIE MEXHON02UU 0714 peuleHusn 3aday 6 oobnacmu
npogeccuonanvhoii  deamenvHOCMU ¢ y4emom  mpedoGaHuil
uHgpopmayuonnoil 6e3onacnocmu

Bosmooicnocmu cywecmeyroueti npoepammHo-mexHu4eckou apxXumexmypol

Bosmooicnocmu  cospemennvix U nepcnekmusHuvlx  Cpeocms  papabomku

NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX CPeocme

Memooonoeuu  paspabomxu npoecpammHo20 obecnedyeHuss U MexHOoLoUU

PO AMMUPOBAHUSL

Cmanoapmel 6 obracmu Kayecmea, npuMeHuMble K npeoMemuou o0oiacmu

Boszmoocnocmu UC

Texnonocuu  vinonnenus  pabom no  co3oaumuro  (mMoouguxayuu) u

conpogooicoenuto UC

OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCEM

Cospemennbiti omeyecmeeHublll U 3apyOedCHbIl OnblM 6 NPOPdecCUoHanIbHOU

oesmenvHOCMU

Memoowsl u npuemvl aneopummuzayuu NOCMAGIeHHbIX 340aY

CmanoapmHuvie aneopummul U 001ACMU UX NPUMEHEHUS]

Komnonenmsi  npocpammno-mexuuueckux  apxumexmyp,  cyujecmeyioujue

NPUTIOdHCEHUs. U UHmepgheticbl 83aUMOOetCmMBUs ¢ HUMU

Texnonoauu npoepamMmuposans

Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS

IIposooums ananuz ucnonnenus mpeboeanull

Buipabamuieams éapuanmel pearuzayuu mpebosanuil

Hcnonvzoeams memoobst u npuemvl aiecopummu3ayuy nNOCMagieHHbIX 3a0ay
TTucamv npoepammmubiii KOO HA BLIOPAHHOM S3bIKE NPOSPAMMUPOBAHUS]
Ilpumensimv  HOpmamugnvie OOKyMeHmbl, onpedeisowue mpedosanus K
ogopmuenuo npoepamMmHozo Kooa

Hcnonvzo6ams 803MOANCHOCIU UMEIOWEUCS, MEXHUYECKOU W/ U NPOSPAMMHOU
apxXumexmypboi

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  0becnedenuio c
3auHmMepeco8aHHbIMU CMOPOHAMU



IIK-3

HIIK-3.1

3namop

Ymemo

Onpedenenue cmanoapmog 8 obaacmu Kaiecmed, KOMOPbIM HeoOX00UMO
c1ed06amuv npu 6bINOIHEHUU PAbOm

Oyenka Kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mMpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL UL OPY2UX NPUHAMbBIX 8 OPLAHU3AYUU
HOPMAMUBHBIX OOKYMEHMOB

Oyenka xavecmea anecopummuzayuy NOCMAasieHHbIX 3a0ay 6 COOMBEEMCMEUL C
MpeboBaAHUAMU MEXHUYECKO20 3A0AHUSL UTU OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeemvl Ha BONPOCHL U NPEONONCEHUS VUACMHUKOS AHAIUMUYECKOU 2PYnnbl
npoexma

Hocmuoicenue coenawenul ¢ 61a0erbyamu pecypcos 0 8blOeieHUU pecypcos OJis
BbINOJHEHUS AHATUMUYECKUX pabom 8 npoexme

Cnocooen I¢ppekmusno npumenamo anecopummuyecKkue U npoOZPAMMHbLE
peuienusn 6 ooéracmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02UN, a
MaKice yuacmeoeams 6 UX NPOEKMUpPoSanuu u pazpadomke

3naem u npumensem cospemenHbvle MEXHOI02UU 8bINOTHEHUA PAOOM NO

cozoanuio (moougpukayuu) u conposoxcoenuro UC
Bosmooicnocmu cywecmeyrougeti npocpammHo-mexHu4eckou apxXumexmypol
Bosmooxcnocmu  cOBpeMEHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomxu
NPOSPAMMHBIX NPOOYKMOB, MEeXHUUECKUX cpedcma
Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLoUU
PO AMMUPOBAHUSL
Memooonocuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Texnonocuu  6vinoinenus  pabom no  co30aumuro  (mMoouuxayuu) u
conpogocoenuro C
Hucmpymenmot u MemoOosl npogedeHus ayoumos Kaiecmada
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHubill U 3apyOedCHbIl OnblM 6 NPOoPdecCUoHanIbHOU
oesmenvHOCMU
Memoowsl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
IIpoepammmusie npodykmul 0151 2paguuecko2o omoopadceHus aieopummos
Buvibpannuiil a3vik npoepamMmuposanusl, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE
Homayuu u npocpammmusie npodykmoel 01s 2epaguueckozo 0moopayicenus
aneopummos
Komnonenmsi  npocpammno-mexuuueckux  apxumexmyp,  cyujecmeyioujue
NPUTIOdHCEHUs. U UHmepgheticbl 83aUMOOetCmMBUs ¢ HUMU
Texnonoauu npoepamMmuposans
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvle ookymenmul, onpedensirowue mpedo8anus K 0QhopMIeHU
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzoeams memoobsl u npuemvl aneopummu3ayuu NOCMagIeHHbIX 3a0ay
Hcnonvzosams npocpammuvle npooykmwl 014 2paguueckoco 0omoobpadcenus
aneopummos

Ipumenamo cmanoapmuule anzopummul 8 COOMEEMCMBYIOUWUX 0ONACAX
Tucamo npoepammmwiii KOO Ha LLOPAHHOM A3bIKE NPOSPAMMUPOBAHUSL
Hcnonvzosams eblopannyio cpedy npocpammuposanusl

Ipumensamo nyuuiue Mupogvle npaKmuKu 0QpopmaeHUus NPOSPAMMHO20 KOOa



Bnaoemuw

HIIK-3.2

3namo

Ymemo

Hcnonvzosams 603MOdCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl

Ipumenams KoinekmusHyro cpedy pazpabomru npocpamMmHO20 obecneyeHus u
cucmemy KOHmMpOJis 6ePCuti

Onpeoenenue cmaunoapmos 6 o00OJACMU Ka4yecmsed, KOMOPbIM HeoOX00UMOo
C1ed06amsv npu 8bINOJHEHUU PAOOm

Paspabomxa pecramenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpammHo20 Kooa

Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cyscoenue niaHa AHAIUMULECKUX padbom

Omeemvl HA BONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexkma

3naem  KOMHOHEHmMbBl  COBPEMEHHBLIX  NPOZPAMMHO-MEXHUYECKUX
apxumekmyp, 3IPdekmueno npumensem Memoovl U  HpUEMbL
anzopummu3zayuu
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypbol
Bosmooichocmu  cospemennvix U NEpCHeKmMusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEeXHUYECKUX cpeocme
Memoodonoeuu pazpabomku npocpammHo20 obecneyeHus U MexHOoI02UU
NPOCPAMMUPOBAHUSL
Memoodonozuu u mexHono2uu nPOEKMUPOBAHUS U UCNOIL308AHUSL A3 OAHHBIX
Texnonoeuu  evinonmnenuss pabom no  co30anuro  (Moougpuxayuu) —u
conpogodicoenuro UC
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHublli U 3apyOedCcHblll ONblm 6 NPoheccuonanbHou
oesmenvHOCMU
Memoowsl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
IIpoepammmusie npodykmul 0151 2paguuecko2o omoopadceHus aieopummos
Cmanoapmuule aneopummosl u 061aCmMU UX NPUMeHeHUs
Buvibpannuiii a3vik npocpammuposanusl, 0coOEHHOCMU NPOSPAMMUPOSAHUS HA
9MOM s3bIKe
Homayuu u npoepammmusie npodykmul 01 epaguueckoeo omoobpax;ceHus
aneopummos
Komnonenmulr  npocpammno-mexnuyeckux — apxumexkmyp,  cyujecmeayioujue
NPUNLOdCeHUs U uHmepghericobl 83auUMo0eticmaus ¢ HuMu
Texnonoauu npocpammuposanus
Ocobennocmu 8b10pAHHOL CPeObl NPOSPAMMUPOBAHUS
Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08aHus K OQOpMIAeHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams 6apuanmul peanuzayuu mpebosanuti

Hcnonvzosams memoowl u npuemsl aneopummusayuu NOCMasieHHblX 3a0ay
Hcnonvzoeams npocpammusie npoOyKmuvl Ois epaguueckozo omoodpajicenus
aneopummos

Ipumensams cmanoapmmuvle ani2opummsl 8 COOMEEMCMEYIOUUX 0ONACMAX
Iucamv npoepammuslii KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzoeams blbpanuyio cpedy npocpammuposanus

Ipumenamo nyuwiue mupogvle NPAKMUKU 0QhoOpMaIeHUs NPOSPAMMHO20 KOOA



Braoemuw

HIIK-3.3

3namo

Ymemo

Hcnonvzosams 603MOdCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOSPAMMHOU
apxumexkmypbl

Ipumenams KoinekmusHyro cpedy pazpabomru npocpamMmHO20 obecneyeHus u
cucmemy KOHmMpOJis 6ePCuti

Onpedenenue cmanoapmos 6 o001ACMU KA4ecmed, KOMOPbM HeoOX00UumMo
C1ed06amsv npu 8bINOJHEHUU PAOOm

Paspabomxa pecramenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iamenmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpaAMMHO20 K0Oa

Peoaxmuposanue npoepammnoco kooa

Ilpeocmasnenue u 06cyscoenue niaHa AHAIUMULECKUX padbom

Omeemvl HA BONPOCHL U NPEONOHCEHUA VUACMHUKOS AHATUMUYECKOU 2pYnnbvl
npoexkma

Dppexmusno npumensaem cywjecmayroujue npozpammusle peuieHus u
unmepdgheiicol 63aumMoO0eUCmeus ¢ HUMU 6 0O1AcCmMU UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHON02UT
Bosmoorcnocmu cywecmeyioweti npocpammHo-mexHu4eckou apxumeKmypbol
Bosmooichocmu  cospemennvix U NEpCHeKmMusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEeXHUYECKUX cpeocme
Memoodonoeuu pazpabomku npocpamMmHo20 obecneyeHus U MexHOA02UU
NPOCPAMMUPOBAHUSL
Memoodonozuu u mexHono2uu nPOEKMUPOBAHUS U UCNOIL308AHUSL A3 OAHHBIX
Texnonoeuu  evinonmnenuss pabom no  co30anuro  (Moougpuxayuu) —u
conpogodicoenuro UC
OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHublli U 3apyOedCcHblll ONblm 6 NPoheccuonanbHou
oesmenvHOCMU
Memoowsl u npuemvl aneopummuszayuu NOCMABIEHHbIX 3a0ay
IIpoepammmusie npodykmul 0151 2paguuecko2o omoopadceHus aieopummos
Cmanoapmuule aneopummosl u 061aCmMU UX NPUMeHeHUs
Buvibpannvlii a3vik npocpammuposanus, 0co6eHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Komnonenmulr  npocpammno-mexnuyeckux — apxumexkmyp,  cyujecmeayioujue
NPUNLOdCEeHUs U UHmepgheticbl 83aUMO0elcmaus ¢ HUMu
Texnonoz2uu npoepammuposanisi
OcobenHocmu 8blOPaAHHOLL Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvle Ooxymenmsi, onpedensaowue mpeb08anus K OQDOPMIEHUIO
APOCPAMMHO20 KOOA

Bvipabamvieams eapuanmul peanuzayuu mpebosanuti

Hcnonvzosams memoosl u npuemsl aneopummusayuu NOCMasieHHblX 3a0ay
Hcnonvzo6ams npocpammusie npooyKmul Ois 2paguueckozo omoodpaxgicenus
aneopummos

Ipumensams cmanoapmmuvle anizopummyl 8 COOMEEMCMBYIOUUX 00NACMAX
Iucamv npoepammuulii KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzo6ams 6blbpanuyio cpedy npocpammuposanus

Ipumenameo nyuwiue mupogvle NPAKMuKy 0ghopmaeHUs NPOSPaAMMHO20 KOOA
Hcnonvzo6ams 603MONCHOCMU UMEIOWELCA MEXHUYECKOU U/UNU NPOSPAMMHOT
apxumexkmypbl



Bnaoemuw

Ipumenamo KonnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus: u
cucmemy KOHmMpPOJisl 6epPCuti

Paspabomxa pecnamenmos no ynpasienuio Kauecmsom

Coenacosarnue pe2iameHmos no ynpagieHuro Kauecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmueHocmu npocpamMmMHO20 KoOa

Peoakxmuposanue npoepammnoco kooa

CootBerctBe HPOJABHMHYTOMY VPOBHIQO OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3ysibTaTaM 00yueHHs U KPUTEPUSM HX OIICHHBAHUS (OLICHKA: OTJIUYHO):

OIIK-4

HOIIK-4.1

3namo

Ymemo

Braoemuw

Cnocoben KOMOMHHPOBATH " aJanTUpPOBATH CylLIeCTBYIOIIHE
HH(OPMANMOHHO-KOMMYHUKAIMOHHbIE TEXHOJIOTHM [JIsl pelleHusi 3a1a4 B
o0jlactTd  MPoO(ecCHOHAJIBLHOI  /IeATEJbHOCTH € Yy4eTOoM TpeOoBaHMii
uH(GOpMAIMOHHOM 0€30MaCHOCTH

Ocywiecmenaem 000CcHOBANNBLIL 6vlo0p ungopmayuoHHo-
KOMMYHUKAUUOHHBLIL MEXHON02UIl NpU peueHuu 3a0ayu é oodracmu
npogheccuonanvHoil desasmerbHoCmu
Bosmoorcnocmu cywecmeyrowell npocpammHO-mexHu4ecKoll apxXumexkmypul
Bosmooicnocmu  cOBpeMeHHbIX U NePCNeKMUBHLIX  CPeOCms  paspadbomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npoecpammHoco obecneueHuss U MexHOLO2UU
NPOCPAMMUPOBAHUSA
Cmanoapmei 6 obracmu Kawecmea, npumeHumMsle K npeomemHot ooiacmu
Bosmoorcnocmu HC
Texnonocuu  @vinoanenus  pabom no  co3o0aumuro  (mMoouuxayuu) u
conpogoxcoenuro UC
OcHoBbl cOBpeMEeHHbIX ONEPAYUOHHBIX CUCTHEM
Cospemennbiti omeyecmeeHHbill U 3apyOedCHbIl ONblm 6 NPoPecCUoHaIbHOU
desmenvbHOCMU
Memoouvl u npuemsi aneopummuzayuu NOCMAaBIEeHHbIX 3a0a4
Cmanoapmuule aneopummosl u 061aCMU UX NPUMEHeHUs
Memooonoeuu pazpabomru npocpammHo2o obecneyeHus
Komnonenmol  npocpammHO-mexHuueckux — apxumekmyp, — cyujecmeayioujue
NPUNOdHCEHUsL U UHMeEPheliCbl 83aUMOOCLICBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b1OPAHHOT Cpedbl NPOSPAMMUPOBAHUS

IIposooums ananuz ucnonuenus mpeboanull

Buipabamuieams sapuanmer pearuzayuu mpebosanuil

Hcnonvzoeams memoobst u npuemvl aieopummu3ayuu nNOCMagieHHbIX 3a0ay
TTucamwv npoepammmbiii KOO HA BLIOPAHHOM SI3bIKE NPOCPAMMUPOBAHUS]
Ilpumensimo  HOpMamuenvie OOKyMeHmbl, onpeodensiioujue mpebosaHusi K
ogopmnenuo npoepamMmHozo Kooa

Hcnonvzo6ams 803MONCHOCHIU UMEIOWEICS. MEXHUYECKOU U/ UM NPOSPAMMHOU
apxXumexmypboi

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  obecneduenuio ¢
3aUHMEPecoOBanHbIMU CIMOPOHAMU

Onpedenenue cmaunoapmos 6 o6OiACMU Kadyecmed, KOMOPbIM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM



HOIIK-4.2

3namo

Ymemo

Bnaoemuw

Oyenxa kauecmea ¢hopmanusayuu NOCMABIEHHBIX 3A0a4Y 8 COOMBEMCMEUU C
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUS UIU OPY2UX NPUHAMbBIX 6 OP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka xavecmea anecopummuzayuu NOCMAasLeHHbIX 3a0ad 8 COOMEEMCMEUU C
MpeboBaAHUAMU MEeXHUYECKO20 3a0aHUsl UIU OPY2UX NPUHAMbBIX 8 OpP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeemvl Ha 80NPOCHI U NPEONIONCeHUs YUACMHUKOS AHATUMUYECKOU 2PYNNbl
npoexma

Hocmuoicenue coenawenuii ¢ 81a0envyamu pecypcos o0 8bl0eleHUU pecypcos 0
BbINOJHEHUS AHATUMUYECKUX pabom 8 npoexme

Ilposooum  adanmayuuro  UHGOPMAYUOHHO-KOMMYHUKAUUOHHBIX
mexHoN02uil npu peuwieHuu 3aday 6 oodnacmu npPogheccuoHanbHOu
oesasmenvHOCIMU ¢ y4emom  mpefosaHuil  UHPOPMAUUOHHOU
oe3zonacnocmu

Bosmoorcnocmu cywecmeyrowell npocpammHO-mexHu4ecKoll apxXumekmypul

Bosmooichocmu  cospemennvix U nepcnekmueHviX  Cpeocmse  paspadomku

NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME

Memoodonoeuu pazpabomku npocpamMmHo20 obecneyeHus U MexHOoI0SUU

NPOCPAMMUPOBANUSL

Cmanoapmei 6 obracmu Kawecmea, npumeHumsle K npeomemHot oonacmu

Bosmoorcnocmu HC

Texnonocuu  vinoiHenus  pabom no  co30anuro  (Moouuxayuu) u

conpogocoenuro C

OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM

Cospemennbili omeyecmeeHHbill U 3apyOedCHbI Onblm 6 NPoPdecCuoHaIbHOU

OoesimenvbHOCMU

Memoouvl u npuemsi aneopummuzayuy NOCMAasIeHHbIX 3a0a4

Cmanoapmuule aneopummosl u 061ACMU UX NPUMEHEHUs.

Memooonoeuu pazpabomku npocpammHo2o obecneyeHus.

Komnonenmoi  npocpammno-mexnuueckux — apxumexmyp,  cyujecmeayioujue

NPUTIOdHCEHUs U UHmepgheticbl 83aUMOOetCMBUs C HUMU

Texnonozauu npoepammuposansi

Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS

IIposooums ananuz ucnonnenus mpeboeanull

Buipabamuieams sapuanmel pearuzayuu mpebosanuil

Hcnonvzoeams memoobt u npuemvl aieopummu3ayuu nNOCMagieHHbIX 3a0ay
Tucamov npoepammmubiii KOO HA BLIOPAHHOM SI3bIKE NPOSPAMMUPOBAHUSL
IIpumensimo  HOpMamuenvle OOKYMeHmbl, onpeoensiioujue mpebosaHusi K
ogopmnenuo npoepamMmHozo Kooa

Hcnonvzo6ams 803MOANCHOCIU UMEIOWEUCS, MEXHUYECKOU W/ U NPOSPAMMHOU
apxXumexmypbi

Coenacosanue  mpeboganuii K NPOSPAMMHOMY  obecneduenuio ¢
3aUHMEPecoBanHbIMU CMOPOHAMU

Onpedenenue cmaunoapmos 6 o00O1ACMU Ka4yecmed, KOMOPbIM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Oyenka kavecmea opmanuzayuu NOCMAGIEHHbIX 3A0a4 8 COOMBEMCMEUU C
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUSL U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHBIX OOKYMEHMO8



HOIIK-4.3

3namop

Ymemo

Bnaoemuw

Oyenka kauecmsea aneopummu3ayuu NOCMAGNeHHbIX 3a0a4 8 COOMBEeMCmaUlU ¢
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUS U OPY2UX NPUHAMbBIX 68 OPLAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeemvl Ha 60NPOCHI U NPEONIONCEHUs YUACMHUKOE AHATUMUYECKOU 2PYNNbl
npoexma

Hocmuoicenue coenawenuii ¢ 61a0eavyamu pecypcos 0 8blOeieHUU pecypcos 0is
8bINOIHEHUS AHATUMUYECKUX pabom 8 npoexme

Cnocoben UCnOIb306amb paznuunsle ungopmayuonno-
KOMMYHUKAUUOHHbIE MEXHON02UU O071a peuleHus 3adau 6 oobnacmu
npogheccuonanvHoil  0eamenvbHOCmMU ¢ y4emom  mpedoeanull
UHpopmayuonnoil 6ezonacnocmu

Bosmooicnocmu cywecmeyioueti npoepammHo-mexHu4eckou apxXumexmypol

Bosmooxcnocmu  cOBpeMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspadbomru

NPOCPAMMHBIX NPOOYKMO8, MEeXHUUECKUX cpeocmae

Memooonoeuu  paspabomxu npocpammHo2o obecnedyeHuss U MexHOoLo2UU

PO AMMUPOBAHUSL

Cmanoapmel 6 obracmu Kawecmea, npumMeHuMble K npeomMemuo oonacmu

Boszmoorcnocmu UC

Texnonoeuu  evinonmnenuss pabom no  co30anuro  (Moougpuxayuu) —u

conpogodicoenuro UC

OcHo8bl cOBPEMEHHBIX ONEPAYUOHHBIX CUCTEM

CoepemeHnblli omeuecmeenHblll U 3apyOediCHbulll Onvlm 8 NpPodhecCUOHANbHOU

oesmenvbHOCmuU

MemoOowbl u npuemvl aneopummuszayuu NOCMABIeHHbIX 3404y

CmanoapmHuvle aneopummul u 001ACMU UX NPUMEHEHUS]

Komnonenmor  npocpammno-mexnuueckux — apxumexmyp,  cyujecmeayioujue

NPUTIOdHCEHUs. U UHmepgheticbl 83aUMOOetCMBUs C HUMU

Texnonozauu npoepammuposansi

Ocobennocmu 8b1OPAHHOT Cpedbl NPOSPAMMUPOBAHUS

IIposooums ananuz ucnonnenus mpebosanuil

Buipabamuieams éapuanmel pearusayuu mpebosanuil

Hcnonvzoeams memoowl u npuembvl aieopummuzayui. NOCMagieHHbIX 3a0ay
TTucamv npoepammmbiii KOO HA BLIOPAHHOM S3bIKE NPOSPAMMUPOBAHUS]
Ilpumensimo  HOpMmamugnvle OOKYMeHmbl, onpeoensiowue mpedbosanus K
ogopmnenuo npoepamMmHozo Kooa

Hcnonv3o6ams 803MONCHOCIU UMEIOWEUCS MEXHUYECKOU U/UNU NPOSPaAMMHOU
apxXumexmypbi

Coenacosanue  mpeboganuii. K NPOSPAMMHOMY  obecneduenuio ¢
3aUHMEPecoBanHbIMU CIOPOHAMU

Onpeoenenue cmanoapmos 6 0061ACMU KA4ecmed, KOMOPbIM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Oyenka kavecmea opmanuzayuu NOCMAGIEHHBIX 3A0a4 8 COOMBEMCMEUU C
MmpebOBaAHUAMU MEXHUYECKO20 3A0AHUSL U OPYeUX NPUHAMbBIX 8 OPeAHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Oyenka Kawecmea anecopummuzayuu NOCMAasieHHbIX 3a0ay 8 COOMBEMCMBEUU C
mpeboBaAHUAMU MEXHUYECKO20 3A0AHUS UU OPY2UX NPUHAMbBIX 6 OP2AHU3AYUU
HOPMAMUBHLIX OOKYMEHMO8

Omeembl Ha 6ONPOCHL U NPEONONHCEHUS VUACMHUKOE AHATUMUYECKOU Zpynnbl
npoexma



IIK-3

HIIK-3.1

3namop

Ymemo

Bnaoemuw

Hocmuoicenue coenawenuii ¢ 61a0enbyamu pecypcos o0 8bl0eleHUU pecypcos 0
8bINOIHEHUS AHATUMUYECKUX pabom 6 npoekme

Cnocooen I¢ppekmueno npumenamo anecopummuyecKkue U npoOZPAMMHbLE
peuienusn 6 oodracmu UHGOPMAUUOHHO-KOMMYHUKAUUOHHBIX MEXHON02Ul, a
MmaKice yuacmeoeams 6 UX NPOEKMupPoGanuu u pazpadomke

3naem u npumensnem cospemenHble MEXHOI02UU 8bINOTHEHUA PAdOm nO

cozoanuio (moougpukayuu) u conposoxicoenuro UC
Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmoodxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomru
NPOCPAMMHBIX NPOOYKMO8, MEeXHUUECKUX cpeocme
Memooonoeuu  paspabomxu npopamMmHo20 obecnedyeHuss U MexHOoLo2UU
NPOCPAMMUPOBAHUSL
Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Texnonocuu  @uvinoinenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogocoenuro C
Huempymenmot u MemoOosl npogederus ayoumos Kaiecmada
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
CoepemeHnbiii omeuecmeenHulll U 3apyOediCHbulll Onblm 6 NPodhecCUOHANbHOU
oesamenvbHOCMU
MemoOwbl u npuemvl aneopummuzayuu NOCMAGIeHHbIX 3a0ay
IIpoepammmusie npodyKkmul 0151 2paghuiecko2o omooOPaAICeHUs aneopummos
Buvibpannuiil A3v1Kk npoepamMmuposanusl, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
9MOM s3bIKe
Homayuu u npocpammmusie npooykmol O0ns 2paguueckozo 0moopajicenus
aneopummos
Komnonenmor  npocpammno-mexnuueckux — apxumexmyp,  cyujecmeayioujue
NPUTIOdHCEHUs. U UHmepgheticbl 83aUMOOetCMBUs C HUMU
Texnonozauu npoepammuposansi
Ocobennocmu 8b1OPAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowjue mpe60o8aHus K OQOPpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzosams memoost u npuemvl aneopummusayuu NOCMagieHHbIX 3a0ay
Hcnonvzosams npozpammuvle npooykmul 014 2paguuecko2o 0omoobpadcenus
aneopummos

Ipumenamo cmanoapmuule aneopummul @ COOMEEMCMBYIOUWUX 0ONACAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams eblOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKxmuku 0QopmaeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0xiCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus u
cucmemy KOHmMpPOJis 6ePCuti

Onpedenenue cmaunoapmos 6 obOiacmMU Kaiecmed, KOmMOpviM HeoOX00UMOo
C1e006amsv npu 8bINOJHEHUU PAOOM

Paspabomxa pecnamenmos no ynpasienuio kauecmsom

Coenacosanue peaiameHmos no ynpagieHuro Kayecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpammHoO20 Kooa



HIIK-3.2

3namop

Ymemo

Bnaoemuw

Peoaxmuposanue npoepammnozo xooda

Ilpeocmasnenue u 0o6cysicoenue naaHa aHATUMU4ecKux pabom

Omeemvl Ha 80NPOCHI U NPEONIONCeHUs YUACMHUKO AHATUMUYECKOU 2PYNNbl
npoexma

3naem  KomMnowemmuvl  COBDEMEHHBIX  HPOZPAMMHO-MEXHUUECKUX
apxumekmyp, Ipekmueno npumensem mMemoovl U RPUEMbL
anzopummuzayuu
Bosmoorcnocmu cywecmeyrowetl npoepammHO-mexHu4ecKol apxXumeknmypul
Bosmoodxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomru
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu  paspabomxu npopamMmMHo20 obecnedeHus U MexXHON02Ul
NPOSPAMMUPOBAHUS
Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Texnonocuu  @uvinoinenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogocoenuro C
OcHO8bI COBPEMEHHBIX ONEPAYUOHHBIX CUCTEM
Cospemennbiti omeyecmeeHHblll U 3apyOedCcHbIl ONblm 6 NPOheccUOHATbHO
desmenvbHOCMU
Memoovl u npuemsi aneopummuzayuy NOCMAasIeHHbIX 3a0a4
Ipoepammmusie npodykmul 051 2paghuuecko2o omodOPaANCeHUst ANCOPUMMOB
CmanoapmHuvle aneopummul u 001ACMU UX NPUMEHEHUS]
Bovibpanuwiil 361k npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS. HA
IMOM A3bIKE
Homayuu u npocpammmusie npooykmol O0ns 2paguueckozo 0moopajicenus
aneopummos
Komnonenmol  npocpammHoO-mexHuueckux — apxumekmyp, — cyujecmeayiouue
NPUNOdHCEHUsL U UHMeEPheliCbl 83aUMOOCLCBUsL ¢ HUMU
Texnonocuu npoepammuposanus
Ocobennocmu 8b1OPAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie O0oxymenmul, onpedensiowjue mpe60o8aHus K OQOPpMIEHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzosams memoosl u npuemsl aieopummusayuu NOCMagieHHblX 3a0ay
Hcnonvzosams npozpammusle npooykmwl 018 2paguuecko2o 0moopaxtcenusl
aneopummos

Ipumenamo cmanoapmuule aneopummul @ COOMEEMCMBYIOUWUX 0ONACAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams eblOpannyio cpedy npocpammuposanisl

Ipumensamo ayuuiue Mupogvle npaKmuku 0QopmIeHUs NPOSPAMMHO20 KOOa
Hcnonvzosams 603M0xiCHOCMU UMEIOWELICS. MEXHUYECKOU U/UIU NPOCPAMMHOLL
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomku npocpammHo20 obecnedenus u
cucmemy KOHmMpPOJis 6ePCuti

Onpeoenenue cmanoapmos 6 0061ACMU KA4ecmed, KOMOPbIM HeoOX00UMO
C1e006amsv npu 8bINOJHEHUU PAOOM

Paspabomxa pecnamenmos no ynpasienuio kauecmsom

Coenacosanue peaiameHmos no ynpagieHuro Kayecmeom ¢ 3auHmepeco8aHHbLMU
cmopoHamu

Oyenka kauecmea u 3¢hghexmuenocmu npocpammHoO20 Kooa



HIIK-3.3

3namop

Ymemo

Bnaoemuw

Peoaxmuposanue npoepammmozo xooa

Ilpeocmasnenue u 0o6cysicoenue naaHa aHATUMU4ecKux pabom

Omeemvl Ha 80NPOCHI U NPEONIONCeHUs YUACMHUKO AHATUMUYECKOU 2PYNNbl
npoexma

Ipdhexkmusno npumensaem cywecmeyroujue npozpammusle peuieHus u
unmepgeiicol 63aumooeiicmeus ¢ HuUMU 6 oda1acmu UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
Bosmooicnocmu cywecmeyiougeti npocpammHo-mexHu4eckou apxXumeKmypol
Bosmoodxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomru
NPOCPAMMHBIX NPOOYKMO8, MEeXHUUECKUX cpeocme
Memooonoeuu  paspabomxu npoPaMMHO20 oObecnedeHus U MexXHON0Ul
NPOCPAMMUPOBAHUSL
Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Texnonocuu  @uvinoinenus  pabom no  co3o0aumuro  (mMoouguxayuu) u
conpogocoenuro C
OcHoBbl COBPEMEHHBIX ONEPAYUOHHBIX CUCEM
Cospemennbiii omeuecmeeHublll U 3apyOedxiCHulli Onblm 6 NPohecCUOHAIbHOL
OoesimenvbHOCMU
MemoOwl u npuemvl aneopummuszayuu NOCMAGIEHHbIX 340ay
IIpozpammmusie npodykmul 071 2paguuecko2o omodpadsceHus aneopummos
CmanoapmHuvle aneopummul u 001ACMU UX NPUMEHEHUS]
Buvibpannuiil a3v1Kk npocpamMmuposanus, 0COOEHHOCMU NPOSPAMMUPOBAHUS HA
IMOM A3bIKE
Komnonenmor  npocpammno-mexnuueckux — apxumexmyp,  cyujecmeayioujue
NPUNLOdICEeHUsL U UHMePGhelichbl 83aUMOOetCMBUsL C HUMU
Texnonozauu npoepammuposans
Ocobennocmu 8b10PAHHOT Cpedbl NPOSPAMMUPOBAHUS
Hopmamusnvie odoxymenmul, onpedensiowue mpebo8aHus K O@OpMIeHUIO
NPOCPAMMHO20 KOOA

Buipabameieams eapuanmul peanuzayuu mpeoosanuii

Hcnonvzosams memoosl u npuemsl anieopummu3ayuu NOCMagieHHblX 3a0ay
Hcnonvzosams npozpammuvie npooykmul 014 2paguueckoco 0moopadcenus
anzopummos

Ipumenamo cmanoapmuule aneopummul 8 COOMEEMCMEYIOUWUX 00IACTAX
Tucams npoepammHulil KOO HA 8bIOPAHHOM A3bIKE NPOCPAMMUPOBAHUS
Hcnonvzosams eblOpannyio cpedy npocpammuposanisl

Ipumenamo nyuuiue Muposvie NpaKmuku 0QopmieHus npoSpamMmHoO20 Kood
Hcnonvzosams 603M0dCHOCIU UMEIOWENICSl MEXHUYECKOU U/UNU NPOSPAMMHOU
apxumexmypbl

Ipumenamo KonnekmugHyro cpedy paspabomku npoecpammHo20 obecnedenus: u
cucmemy KOHmMpOJis 6epCuti

Paspabomxa pecnamenmos no ynpasienuio kauecmsom

Coenacosanue pe2namenmos no ynpagienuio Kauecmeom ¢ 3auHmepeco8aHHbIMu
cmopouamu

Oyenka kauecmsa u 2¢hghekmusHocmu RPoOSPaAMMHO20 KOOA

Peoaxmuposanue npoepammnoco kooa



TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AUMbIe 1JIsl OLleHKH
3HAHM, YMEHHUil, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEPHU3YIIUX ITANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOEHHUS 00pa30BaTeILHON MPOrPaMMbI

Tunosble TeCTOBBIE 32 JaHUS
1. Kakas CMO Ha3bIBaeTCsl IyaCCOHOBCKOM:

©)

©)
©)
©)
©)

Gl/G/1
Eo/E3/1
M/M/1
GI/M/1
M/G/1

2. Yxkaxure HCO6XOI[I/IMOC YCIIOBUE HAJIWYWA PCHICHUSA MHTCTPAJIbHOI'O YPAaBHCHUA .HI/IHI[J'II/I:

O

o O O

Mt/Mc >0
Mt/Mo < 1
Mt/Mo > 1
(M2 — (M1)?)/Mao? > 1

3. Kakwue u3 noarpagos reomeTprueckoro rpaga OTHOCATCS K KJIACCy 3alpelIeHHBIX:

o

O O O O O

Ks
P1o
Starg
Cs
Ks3
Cs

4. Kak u3MeHsieTcs co BpeMeHEM BEpOSTHOCTh CBSI3HOCTHU Tpada MOOUIBLHON CETH, y3JIbl
KOTOPOH IepeMenIatoTcsi B 00JIACTH «TOPOJICKHE KBAPTAIBD) B OJJHOM HAIIPAaBICHUH
(uckitrouas 00X0/1 MPEMATCTBUI) C MOCTOSHHOW CKOPOCTHIO:

o

O O O O O

HE U3MEHSAETCS

MMeEET NEPUOTUYECKUIM XapaKTep C MOCTOSHHON aMILIUTY 101
MOHOTOHHO YMEHBIIIAETCS

UMEET NMEePUOINYECKUI XapaKTep ¢ yObIBaIOIIeN aMIUIUTYA0H
MMEET NEPUOJANYECKHUIN XapaKTep C BO3PACTAOMIECH aMILIUTYAOM
MOHOTOHHO BO3PACTaET, CTPEMSICH K MPEAEIbHOMY 3HaueHuto = 1.0

5. CpaBHHTE BIUSHHUE AJITOPUTMOB yIPABICHUS MOOMIIBHOM CEThIO Ha OCHOBE
MPOrHO3upOBaHUs MOCTOB (A1) U Ha OCHOBE MPOTHO3MPOBaHUA yrcia pedep (A2). Kakue
YTBEPKIICHHSI TPABIIIBHBIE:

o

Al >pdexTuBHEE TPU MATIOM KOJIMYECTBE Y3JIOB CETH B TEUEHHUE OTPAaHUUEHHOTO
BpeMeHHU, 3aTeM Oosiee 3(h(HeKTUBHBIM CTaHOBUTCA A2

A2 3 dexTuBHEE IPU MATIOM KOJIUYECTBE Y3JI0B B TEUEHUE HEOIPAHUUEHHOTO
BpPEMEHU

A2 s¢dexTuBHEE TPU MAIIOM KOJIMYECTBE Y3JIOB CETH B TE€UEHUE OIPAaHHUYEHHOTO
BpeMeHH, 3aTeM OoJsiee 3P PeKTUBHBIM cTaHOBUTCS A 1

Al s¢dexTuBHEE TPHU OOIBIIOM KOJIMYECTBE Y3JIOB CETH B TEUEHHE OTPAHUYECHHOTO
BpeMeHHU, 3aTeM Ooiiee 3(h(heKTUBHBIM CTAaHOBUTCS A2



TunoBble KOHTPOJIbHBIC 3a/I1aHUA

Conepxkanue 3agaHus

O06paboTka MoToKa 3a/1aHui MPOCTHIM CEPBEPOM

B BbIUMCINTENBHYIO CUCTEMY MOCTYIAeT MOTOK 3aaanuii InStream. Murtepsan
BPEMCHHU MEKJy MOCTYILICHUSMH 3aJlaHui ¢ HoMepamu | — 1 u | paBeH T . 3anaHue |
TpeOyeT BpeMeHHU Gi Ui ero 0OpadOTKH cepBepoM S, MpuyYeM 3aaHue MOJHOCTHIO
3aHMMAeT BCE PECYpPChl BBHIUMCIUTEIBHOM CHUCTEMBI C Hayaja ero oOpaboTKu M 10
OKOHYAHMA. 3aJaHus, NPUXOMAIINE B CHCTEMY B TO BpPEMs, KOTJIa CEpBEp 3aHAT
00paboTKON mpenpIIynIMX 3aJdaHuil, cTaHOBATCSI B ouepens (Oydep) Q,
xapakrepusytomytocs oaroi u3 mucuurinH (FIFO, LIFO, RAND) u npenenbHoi
JUIMHON — Benu4MHON Oydepa (IpH MONHOW 3aHATOCTH HAKOMUTENS 3a/laHus
tepsitoTcs). OOpaboTaHHble 3agaHus 00Pa3yIOT BBIXOAALIMKA M3 CHCTEMBI IOTOK
OutStream (uHTEpBajIbl BPEMEHH MEXK/TY BBIXOIANIMMHU 3aJaHUIMH 0003HAYHUM Oi).
BenuuuHs! Ti ¥ Gi CYUTAIOTCS CIYyYailHBIMU, B3aUMHO HE3aBUCUMBIMU C (PYHKIUSMH
pacrtipeaenenus BepositHocteit A(X) = P{ti < X} u B(xX) = P{ci <X} cooTBeTcTBEHHO.
Tpeodyercs:

Pa3zpaboTare MareMaTHYECKyI0 W MMUTAIIMOHHYIO MOJENM OMHCAHHBIX IMPOLECCOB,
IPOBECTH HCCICAOBAaHUE XapPaKTEPUCTHK KOMIIBIOTEPHOH CHCTEMBI METOJIOM
UMHUTALHOHHOTO MOJICIIUPOBAHHUSL.

Maremarnueckass MOJENb JOJDKHA TPEACTABIATh COOOH COOTHOIICHHS
(pexyppeHTHBIE  (OpPMYJIBI, HEPAaBEHCTBA, YCIOBHS) MEXIy  CIy4YailHBIMH
BEJIMYMHAMH, XapaKTEPHU3YIOIINMH BEIYUCIUTEIEHBIE TPOLECCHI.

HNmutanmonHass MOJENb CTPOUTCS HA OCHOBE MAaTEeMaTHYeCKOW MO U
peanusyercss B BHJE NPOTPaMMbl Ha YHHBEPCAILHOM S3bIKE MPOTPaMMUPOBAHHUS
C/C++/C#/ITackann/Java. Tlporpamma nomkHa 3(Q(EKTHBHO pacxoioBaTh MaMSTh
KOMITBIOTEpa, 00ManaTh yAoOHBIM MHTEp(dEHcoM IS BBOJA MCXOIHBIX JAaHHBIX U
o0OecrieunBaTh MOHATHYIO BHU3yalIM3allMIO pe3yJbTaTOB (HEOOJbIINE TAaOIMIBI C
MMEHOBAaHHBIMH CTPOKaMHU U CTONIOaMH, rpadukn). MIcXoJHBIMU JaHHBIMU SIBJISIOTCS
napaMmeTpsl, BXojasime B GpopMyIbl s pacnpenenenuii A(X) u B(X), a Taxke Bpems
(cuctemHuoe) T, B TeueHue kotoporo padoraer cepep, win K — Konu4yecTBo 3a1aHui
NoTOKa, 00paboTaHHBIX cepBepoM. [Ipw BBOJE WCXOAHBIX MAHHBIX (ITAPaMETPOB
pacripesiesieHuil) TobKeH OBbITh 00ecreyeH KOHTPOJIb CTallMOHApHOTO pexuma (p =
Moi /M7i < 1) hyHKIMOHUPOBAHHS MOJICTHPYEMOM KOMIIBIOTEPHOH CHCTEMBI.

HccnenoBanue, NPOBOJMMOE C IOMOINBIO MOJEIHPOBAHUS, BKIIOYAET
nonydenue caenyronmx ceenenuii: W(X) = P{wi < X} — QyHKIMs pacnpeneneHus
BEPOSITHOCTEH BPEMEHU OXKHJAHUS i B OYEpEId MPOM3BOIBbHOrO 3amanus, L(n) —
pacrpeenieHne BepoITHOCTEH JUTMHBI ouepeau, T.e. L(N) = P{xauna ouepeau < n},
Porkasa — BEPOSTHOCTb OTKa3a 3a/laHUI0 B OOCIY)KUBAaHUM, Prpocros — BEPOSTHOCTD
IpOCTOSI CepBepa B MPOU3BOJBHBI MOMEHT BpeMeHH [, Pousy(X) — QyHKIHS
pacnpeienieHusi BEpOATHOCTEH BpeMEHH HETPEePhIBHOM 3aHATOCTH cepBepa, Pidie(X) —
bYHKIUS pacupeiesieHusi BEpOSTHOCTEH BPEMEHH HEMPEPBIBHOTO MPOCTOS CEPBEPA.

CTpyKTyphl MacITaOupyeMbIX ceTel
Cerp mpejacTaBieHa HEOPHUEHTUPOBaHHBIM TpadoMm. BapuanTel macumTabupyembIx
rpados (M u N — napaMeTpsl MaciTaba rpada): J[Ba mapauienbHbIX CBSI3aHHBIX IIUKJIA
2xCp , BEpIIMHBI Vi IEPBOTO IIUKJIA CBA3aHbI peOpaMU C BEPUIMHAMU Ui BTOPOTO 1IUKJIA;
Pemerka Rm, n ; Topounansusiit rpag Torn, 4 .
Kaxnas Bepmmua — cepBep (1monoOHO 3amaHui0 1), Ha KOTOpBIA MOCTYHAOT
cooOuieHns u3 cocefHuMx BepiinH. CepBep B OTBET Ha IOJIyY€HHOE COOOIIEHHE
MOCBIJIaeT COOOIIEHHUS] OJIHOMY MJIM HECKOJBKHM COCE/IIM, HO MOXET M HHYEero He




OTChIIaTh. B HyNneBOil MOMEHT BpeMEHH KaXK/blii CEepBEp MOCHUIAET OJHO COOOIICHNE
KQOKIOMY COCEny.

Hanwucars npuoxenue s MCCIEAOBAHUSA XApAaKTEPUCTUK KOMIIBIOTEPHOW CETH,
IPOBECTU MOJEIMPOBaHKE Ipoliecca PyHKIMOHUPOBAHUSI CETH.

XapakTepUCTUKH CBSI3HOCTU OECTIPOBOJIHBIX CETEH.
Jiis omHOPOHOM OecnpoOBOJHON CETH MapaMeTpamH SIBISIOTCS N — KOJHYECTBO
y3JI0B; I — paguyC YBEpPEHHOT0 IpHeMa/lepeayd CHUTHaJIa KaXJIoro ysna (pagmyc
Kpyra IMOKpPBITHS); TUIOIIAAb 00J1acTh S, B KOTOPOH pacroIokKeHbl y3ibl ceTh; hopma
obmactu S; a(X, Y) — INIOTHOCTH pacipe/iesieHus BeposiTHocTer uik A(X, Y) — pyHKIus
pacripeielieHUs] BEpOSITHOCTEH KOOPMHAT Y3JI0B B 001acTH S.
TpebOyercs Haiitu P¢(n, r, S) — BepOATHOCTh CBS3HOCTH CETH KakK (YHKIIUIO
napameTpoB N, I' ¥ XapaKTepUCTHUK 001acTH S; CpeAHUN pa3Mep TTIaBHONH KOMIIOHEHTHI
(11 HECBSI3HBIX CETel); cpelHee KOJIMYECTBO KOMIIOHEHT; CPEIHIOI0 CTEICHb
BEPIIMHBI (y371a); TPOIEHT MOKPBITHS CIIyYaiHOU CEThIO 001acTH S;
S — He orpanunueHa; A(X, Y) — IByMEpHOE HOPMAJIbHOE PACIpPECICHHE C TapaMeTPOM
c. Yucno y3noB, 20 < n < 60. HaiiTu BEpOSITHOCTh CBA3HOCTU KakK (PYHKIIHIO
napameTpoB N, I, a TAK)KE BEPOSITHOCTh CBA3HOCTH KaK (DYHKIIMIO TAPaMETPOB I U G.

becrnipoBo/iHBIE CETH B 00JIACTH C MIPETIATCTBUSMH.

3agaHue ABJISIETCS MPOJIOJDKEHUEM 3a/1aHus 3, ¢ JONOIHUTEIbHBIMU YCIOBUSAMHU.

CoxpassroTcs 0003HaYCHHS TAPAMETPOB: N — KOJIMYECTBO Y3II0B; I — paguyc

YBEpEHHOI'0 MpueMa/mepeaun CUrHaia KaxJoro ysia (paauyc Kpyra moKpbITus); S

— 00J1aCTh, B KOTOPOI PacIioio>KEHBI Y3IIbI CETH.

Cunraercs, 4To JUIsl CBA3M MEX]y y3J1aMHU HCIIOJIb3YETCs PaJUOCUTHAI

CaHTUMETPOBOTO MK aerumerpoBoro auamasona (WiFi, Bluetooth). ITpu sTom

3aKOHBI PACHPOCTPAHEHUS CUTHAJIA IOCTATOYHO TOYHO COOTBETCTBYIOT 3aKOHAM

TreOMETPUYECKOM ONTHUKH, OOJIBIINE PEAMETHI HaXOASAUINECs Ha MPSIMOH,

IpOXOAsLIeH Yepes /1Ba y3i1a, MPENnsITCTBYIOT HEMOCPEACTBEHHOMY 0OMEHY

HHpOpMaNKel MeXTy STUMH y31aMHu. Bce y31bl ceTH HaXOoAsTCsl BHE MPETSATCTBUH.

Omnucanue 06JacTy C NPENATCTBUSIMMU:
B kpyrmoit obmactm S pacmonoxkeHust cerd, miomaneto 100, HaxomaTcs S
KBaJpaTHBIX NPENATCTBUH, Kakioe Iomansio 4; VX auaroHanu nexar Ha
pammycax kpyra S (paBHOMEpHO, depe3 72°), a 0J{Ha M3 BEPIINH KBAApaTa JICKUT
Ha rpaHuue kpyra. HallTu cpegHee KOJMYECTBO CBSI3HBIX KOMIIOHEHT CETH U
CPEIHEKBAIPATUYHOE OTKJIOHEHHE 3TOTO KOJIMYEeCTBA Kak (YHKIIMH TTapaMeTpOB
N, I I 5 pa3sIMYHbIX 3HAYEHUH G.

VY3761 B 00J1aCTH MTEPEMEIAIOTCS 110 CIYYaiHBIM TPAEKTOPHUSIM.

Hanucath npuiiosxeHue Ui UCCiIe0BaHUs MOJIeH MOOMIIBHOM KOMITbIOTEPHOH ceTH

U TIPEJICTABUTh B OTUETE PE3YIIbTATHI HCCIIETOBAHMSL.

s Mmonenu 3ai1anus 4 pazpaboTaTh alrOpUTM YIPaBICHUS y3/1aMH,
00eCTIeYNBAIOIINH TTOJIEPKAHNE CBI3HOCTH KOMITBIOTEPHOU CETH, M IPOBECTH
uccieioBaHue 3PPEKTUBHOCTH €ro paboThl.

33‘IeTHO-3K3aMeHaHHOHHbIe MaTepHaJbl IJIs l'[pOMe)KYTO"lHOﬁ aTTeCTAalluH

(3x3ameH)

1.

Bonpocs! 1J1s1 IOATOTOBKHU K 9K3aMeHY

Marematnueckoe omnucanue ToTokoB cooOmieHui. [loroku Ilampma. IlyaccoHoBckue
MIOTOKH.

Cynepno3uiy MOTOKOB, pa3pexeHrue MOoTOKoB. [IpenenbHble TEOpEeMbl ISl MOTOKOB.
Bpewmst 06paboTku cooO1eH .




3. Cuctembl mMaccoBoro ooOciyxuBanus (00padotkm). OgHokaHansHble cucteMbl GI/G/1.

WuterpanbHoe ypaBuenue Jlunmm. OO1ee pemeHue.

ITyacconoBckue CMO, siBHbIEC pelICHUS.

NmMurtanronnoe MojaenupoBaHue B aHainuse xapakrepuctuk CMO.

Craructuueckast 00paboTKa pe3yIbTaToB.

Tormonoruu KOMITBIOTEPHBIX ceTeil. MaciTabupyeMble TOTIOJIOTHH.

Teopetnko-rpadoBbie XapaKTepUCTUKNA MACIITAOUPYEMBIX TOMOJIOTUH.

[ToToku cooO1IEeHNH B CETSIX, CYNIEPIO3ULIMU U Pa3peKEHUs IOTOKOB.

0. OtkpsiThie ¥ 3aMKkHYTBIe CMO.

11. AHanu3 XxapaKkTEpUCTUK ITIOTOKOB COOOIIEHNI B KOMIIBIOTEPHBIX CETAX.

12. Bosbne myacCOHOBCKUE CETH.

13. 'eomeTpuueckue rpadpl Kak MaTeMAaTHYECKUE MOJEIN OeCIPOBOAHBIX KOMIBIOTEPHBIX
cereii. CBOMCTBa reOMETPUIECKUX rpadoB.

14. DxcTpeManbHbIe TEOMETPUUYECKUE TPadbl U YKIIAIKH.

15. «3anpemennasie» rpadsl.

16. Ciryuaiinbie rpadbl, ©X BEpOSITHOCTHBIC CBOMCTBa. Penkue rpadel. CBI3HOCTH, HAIMYKE
MOCTOB ¥ TOYEK COUJICHEHHUSI.

17. 3aBUCHUMOCTD BEpOSITHOCTH CBSI3HOCTH OT KOJIMYECTBA Y3JIOB CETU U PAJNYCOB YBEPEHHOTO
IpreMa CUTHAJIA Y3JIOM CETH.

18. Mozenu roMOT€HHBIX U TeTEPOTEHHBIX KOMITBIOTEPHBIX CETEH.

19. lunamuueckue rpadbl Kak MaTEMaTHYECKUE MOJIETH MOOMIIBHBIX KOMIIBIOTEPHBIX CETEH.

20. BnussHue Ha JIUHAMHUKY MPEMSATCTBHA pPACHpPOCTPAHEHUIO CHUTHAIOB B 00JacTH
PacIOI0KEHUS CETH.

21. CnyyaifHple TUHaAMHYECKHE rpadbl M UX XapaKTEPUCTUKH — KaK CIy4YaiHbIE MPOLECCHI.
Yucno pebep rpada kak ciaydaitabiii mponecc. CiydailHbIH poliecc «CBSI3HOCTh rpaday.

22. CranmonapHueie AuHaMudeckue rpadel. [Iporeccbl BOCCTaHOBIICHUS B CETSIX.

23. InTepHeT Kak TuHaMHYeCKuil rpad.

24. Mopnenu Tpaduka v TEJIEKOMMYHHUKAIMA B JMHAMUYECKUX rpadax.

25. Self-aware u self-control cetu. Llenu camoympaBieHus.

26. YrpasisieMble U YIPaBISIONINE TapaMETPhI CETEH.

27. AnropuT™MbI cCaMOYyTpaBJIeHUs, OCHOBaHHbIE Ha rpadax U runeprpadax cereu.

28. Ucnonp3oBanue oOpaTHOI cBsi3u. CBOMCTBA alNrOPUTMOB.

29. YCTONYMBOCTD MPOLIECCOB CAMOYTIPABJICHUS.

30. XapakTeprCcTUKH Ka4eCcTBa MPOILIECCOB yIPABICHUSI.

PO~ oA

IMepeyenr KoOMMNETeHIHU (YACTH KOMIIETEHIIMH), TNPOBEPSIEMBIX OIEHOYHBIM
CpecTBOM

MOTIK-4.1 (mm.1-5), HOTIK-4.2 (mm.6-10), MOTTK-4.3 (mm.7-15), WITK-3.1 (mm. 16-20) ,
UTIK-3.2 (. 21-25) , UTTK-3.3 (. 26-30).

4.2 MeToanyeckue MaTepHaJIbl, oNpe/esasiiolue Mpoueaypbl ONeHUBAHUS 3HAHU,
YMeHHIi, HaBBIKOB W (MJIH) ONBITA [IeATEJbHOCTH, XAPAKTEPU3YIOIIMX JTAMNbI
(popMupoBanus KomMneTeHI U

MeToanyeckue peKOMeH/IaluH, ONpeIe/IsiioNie MpPoueayphl OLleHMBAHUA TECTOB:

Tect npoBoautcs onnaiin B cucreme Moodle nm Google DoCS u orpanndeH 1Mo BpeMeHH.
Ha cnmauy Tecra nmaercst nBe MONBITKH. Te€CT CUMTAETCA YCIENIHO MPONIAEHHBIM €CIA CTYIEHT
IpaBWIBHO O0TBeTH Ha 70% BOMpPOCOB.

MeToaunuyecKkue PEKOMEHIAIIUH, ornpeaeasarouiue npoueaypbl OLICHUBAHUA
BBIINNOJTHCHUA KOHTPOJbHBIX 3aaHMuM:



3aj1aHKe CYUTACTCS BBHITIOJHECHHBIM MPH BHIITOJTHEHNH CIIEAYIOLINX YCIOBHIL:
— TIPEeIOCTaBIICH UCXOIHBIN KOJI IPHIIOKECHUS;
— TNPOJEMOHCTPUPOBAHA PAOOTOCTIOCOOHOCTD MPUIIOKEHUS HAa KOMITBIOTEPE;
— CTYACHT IOHUMACT I/ICXOI[HBIf/'I KO U OTBCYACT HA BOIIPOCHI I10 €0 OpraHru3aluun;
— TIPOBEACHBI pacueTbl II0 AaHAIU3y MOJEIU CETHU, CTYAEHT MOXET HX
UHTEPIPETUPOBATH U 000CHOBATH MPABHIBLHOCTD PE3YIbTATOB.

MeTtoauyeckue peKOMeHJAlUM, OMNpelesiioliHe NPoUeAYPbl OLEHMBAHUS HA
IK3aMeHe:

[Ipouenypa nmpoMexKyTOUHON aTTecTaly MPOXOJUT B cooTBeTCTBUU C llonmoxkeHuem o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH artectanuu oodyyatonmxcs @PI'BOY BO «Kyo6I'Vy.

HtoroBoii ¢opmoit KOHTpOdS cHOPMUPOBAHHOCTU KOMIIETEHIUN Yy OOYyYaromuxcs IO
JTUCLHUIUTMHE sBIsieTcs dK3aMeH. CTyIeHThl 00s3aHbl ClIaTh 3K3aMEH B COOTBETCTBHH C
pacnucaHieM U Y4eOHBIM IIaHOM

®OC npoMeXyTOUHOM aTTecTalliM COCTOMT M3 BOINPOCOB K OHK3aMEHy, 3ajad Io
JTUCIUIIMHE U pe3ybTaTaM TeKYIEero KOHTPOJIS.

DK3aMeH 10 AUCLUILIMHE IPECciIeyeT LIeJIb OLEHUTh pPadOTy CTYyIEHTa 33 KypC, IOJyuYeHue
TEOPETUYECKUX 3HAHUH, WX MPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUICHUS, MPUOOpETeHUE
HABBIKOB CaMOCTOSITEIbHON padOThl, YMEHHUE NPUMEHATh MOJIYUYCHHbIC 3HAHUS JUIsl pPELeHUs
MPAKTUYECKHX 3a7au.

dopma npoBeieHNs IK3aMEHA: YCTHO.

DK3aMeHaTOpy MpeOCTaBIsSeTCs MPaBo 3a7aBaTh CTYIEHTaM JOMOIHUTEIbHbIE BOIIPOCHI
10 BCell yueOHOM mporpaMme TUCIIUILIIHHEI.

Pe3synpTar cnaum sx3aMeHa 3aHOCUTCS MpernojaBaTesieM B 9K3aMEHAIMOHHYIO BEIOMOCTh
U B 3a4ETHYIO KHUXKKY.

OneHuBaHUE YPOBHSA OCBOCHHUS JMCLUUILIMHBI OCHOBBIBAETCS HA KAYE€CTBE BBHIMOJTHEHHS
CTYJEHTOM 3aJIaHUM TEKYILIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI dK3aMEHa.

Kpurtepun onenkmn:

OlIeHKA «HEeYJI0BJeTBOPUTEIbHO» BbICTABJISACTCH B CJy4Yae BbINOJHEHHUS OAHOIO M3
YCJIOBHIA:

— HEMOHMMaHHWE CYUIHOCTH U3JIaraéMbIX BOIIPOCOB, TIpyOble OIIMOKHM B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA JJOTIOJIHUTEIbHBIE BOIPOCHI;

— BbINOJTHEHO MeHee 50% KOHTPOJILHBIX 3aaHHi.

OLICHKA «YAOBJIECTBOPUTEJIBHO» B CJIY4a€ BbINNOJHCHUS yCJ'lOBHi;I:

— YaCTUYHO OTBETUJI Ha ABa BOIPOCAa 3K3aMCHAIIMOHHOI'O ouera wiau JOCTAaTOYHO
MTOJIHO OTBETUJI XOTS ObI HA OIH BOIIPOC,

— BbIMOJIHEHO He MeHee 50% KOHTPOJIBHBIX 3aJIaHUI.

OIIEHKA «XOPOII0» B CJIy4ae BbINOJHEHHs YCJIOBUIA:

— JI0CTaTOYHO IMOJIHO OTBETHJI Ha JIBa BOIIPOCA IK3aMEHAIIMOHHOTO OUIIeTa;
— JIaHbI YaCTUYHBIC OTBETHI HA JIOTIOJTHUTEIILHBIE BOITPOCHI;

— BBINIOTHEHO HEe MeHee 60% KOHTPOJBHBIX 3aaHH.

OLIEHKA «OTJIMYHO» B CJIyUyae BbINOJHEHHUs YCJIOBUIA:

— TIyOOKHE MCUYEPIIBIBAIOIINE 3HAHUS 110 BOITPOCAM SK3aMEHAIIMOHHOTO OMIIETa;
— J1aHbI IPABUJIbHBIE U KOHKPETHBIE OTBETHI HA JIOMOJTHUTEIbHBIE BOIPOCHI;

— CIaHBI BCE TECTHI U BHITIOJIHEHO HE MeHee 80% KOHTPOJIBHBIX 3a/IaHHM.

OHGHO'—IHBIG cpeacrtBa i HWHBAJIMAOB W JIMI[ C OI'pPaHUYCHHBIMU BO3MOXHOCTAMU
300POBbi BBI6I/IpaIOTC${ C YYCTOM UX MHAUBUAYAJIBHBIX HCI/IXO(I)I/ISI/I‘-ICCKI/IX 0COOCHHOCTEH.



— Ip¥ He0OXOAMMOCTH HHBAIH/IAM | JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISIETCS TOMOIHUTEIBHOE BPEMSI [T IOATOTOBKHM OTBETA HA SK3aMEHE,

— IIPH TPOBEJICHUH TPOLIEYPhI OIICHUBAHUS PE3YyIbTaTOB 00yUEHHsI WHBAIUIOB H JIUIL C
OTPAaHWYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIH30BAHIE TEXHUYCCKHIX
Cpe/CTB, HEOOXOIUMBIX UM B CBSI3U C X WHAUBUIYAITBHBIMH OCOOCHHOCTSIMH,

— TIpH HEOOXOAMMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHHYECHHBIMHA BO3MOKHOCTSIMH 37[0POBbBSI
U WVHBAIWIOB TIPOIEypa OIICHUBAHUS pPE3YJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO ATATOB.

[Iponenypa oneHUBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBBS TI0 JUCIHILTAHE MPEAyCMaTPUBACT MPEAOCTaBICHHE WH(OPMALIUU B
dopmax, aanTUpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

Jis 11 ¢ HapyIICHUSIMEA 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUiist JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

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

5. IlepeyeHb OCHOBHOM M [ONOJHUTEJHBHOM Y4YeOHOH JHUTEpPaTyphbl,

HEe00X0AMMOIi 17151 OCBOCHUS TUCUUIIIIMHBI (MOTYJIA)

5.1 OcHoBHas JiMTEpaTypa:

1. Banbpan, XK. Kommynukanuonnsie cetu: kpatkoe Beenenue / XK. Banbpan, L. ITapex ;
nepeBoJ ¢ anrimiickoro K. B. TlerpoBuueBoit. — Mocksa : JIMK Ilpecc, 2023. — 268 ¢. — ISBN
978-5-97060-967-5. — Texkcr : 3nmeKTpoHHBIH // JIaHb : 3EKTPOHHO-OMOIMOTeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/315482 (nara ob6pamenus: 09.06.2023).

2. Muxkos, A. U. PactipeneneHHbie CUCTEMBl U aITOPUTMBI : yueOHoe mocooue / A. U.
Mukos, E. b. 3amsaruna. — 2-¢ m3a. — Mocksa : UHTYUT, 2016. — 246 c¢. — Tekcr :
AJIIEKTPOHHBIN // Jlanpb : 3JIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/100446 (nara obpamenus: 09.06.2023).

3. Mukos, A.1. O600611ieHHbIe rpadbl ¥ TpaMMaTUKH : yueOHoe nocooue / A. . Mukos. —
Mocksa : UHOPA-M, 2021. — 192 c. — ISBN 978-5-16-014970-7. — (Briciiee oOpa3oBaHue:
Maructparypa). — DOI 10.12737/1013698. Pazmenieno 8 95C Znanium.

JI1s1 OCBOEHMS TUCUUIUIMHBI MHBAJIUAMU U JIMIIAMH C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU
37I0POBBbSI MMEIOTCSA H3JaHUS B DJICKTPOHHOM BHUJE B DJEKTPOHHO-OMOIMOTEUHBIX CHUCTEMaX
«/lanvy u «FOpavmy.

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1. TommkoB, A. M. Monaynsauusa, KOOUPOBAHME M  MOJEIUPOBAHHE B
TEJIEKOMMYHHUKAIIMOHHBIX cHcTeMax. Teopus U MpakTUka : yueOHoe rmocodue s By30B / A. M.
['onmukoB. — 3-e u3g., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 452 ¢. — ISBN 978-5-8114-
9233-6. — Texkct : anekTpoHHBIN // JlaHb : 31eKTpoHHO-OMOMOTeuHast cucrema. — URL:
https://e.lanbook.com/book/189336 (mara obpamenus: 09.06.2023).

2. AnroHoB, A. IO. MojenupoBaHue CIy4aillHbIX BEJIMYMH C 33JaHHBIM 3aKOHOM
pacnpeznenenus. Teopemsl 1 anroputmsel / A. FO. Autonos, M. 1. Bapatons. — Cankr-IletepOypr
: Jlanb, 2023. — 196 c. — ISBN 978-5-507-44847-0. — Tekct : snexTpoHHbIH // JlaHp :



aJeKTpoHHO-OnOmoTeyHass cucrema. — URL:  https://e.lanbook.com/book/284162 (nata
obpamenus: 11.06.2023).

3. Paitroponckuii, A. M. Mognenu ciyyaitHeix rpadoB : ydeOHoe mocobue / A. M.
Paiiroponckwmii. — 2-e usn., gon. — Mocksa : MITHMO, 2021. — 144 c¢. — ISBN 978-5-4439-
2204-1. — Texkct : amexkTpoHHbIN // JlaHb : 3neKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/267542 (nara ob6pamenus: 11.06.2023).

5.3. Illepuoauyeckue u3IaHNs:
1. Ba3sl manabeix komnaaud «Mct Beroy http://dlib.eastview.com
2. DnexrponHas 6momuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchbl, B TOM 4HcJ/ie COBpeMeHHbIe NPodecCHOHATbHBIE 0a3bl
JAHHBIX 1 HH(OPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Inexmponno-oubaruomeynwvie cucmemol (Ib6C):
SBC «HOPAMT» https://urait.ru/
9BC «YHUBEPCUTETCKA$I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3BC «BOOK.ru» https://www.book.ru
ObC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvrvie 6azvt OaHHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
4
5

gkrwpneE

Hayunas snexkrponnas oubnuorexa (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aI1aJHBIX Hay4YHBIX )KypHaJI0B Ha Poccuiickoit
wiatdopme HayuHbix xKypHanoB HOUKOH http://archive.neicon.ru
6. HauwuonanbHas dnexkTpoHHas OuOiMoTeKa (IOCTYNm K DJNEKTpOHHOH  OuOIMOTeKe
nuccepranuii Poccuiickoit rocynapcrsennoit oubnuoreku (PI'B) https://rusneb.ru/
7. Ilpe3unentckas 6udnauorexa um. b.H. Enbumna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramiorpadudeckux 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/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexropuym TB" http://www.lektorium.tv/
17. Yuuepcuretckas unpopmanurontas cucreMma POCCUS http://uisrussia.msu.ru

HHd)OpMaZ/}MOHHble CnpasovHrble Cucmembsl

1. Koncynbranr [lmtoc - cripaBoyHast mpaBoBasi CUCTeMa (JIOCTYII 10 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

Pecypcor c6o600n020 0ocmyna

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

2. AwmepukaHcKkas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKu M BbIcuiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;
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4. ®denepanpHbiii moptan "Poccuiickoe odbpazoBanue"” http://www.edu.ru/;

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

6. Enunas xomnexkuus muppoBbIX 00pa3oBaTeIbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOT0 MHCTUTYTA pycckoro si3bika nMeHu A.C. Ilymkuna
"OO6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(MOPMAITMOHHBIN MTOpTal "Pycckuit si3bIK" http://gramota.ru/;

9. Cuyx0a TeMaTHYEeCKUX TOJIKOBBIX ClIoBapei http://www.glossary.ru/;

10. CnoBapu ¥ SHIMKIJIONEANH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3akonompoekT "O6 ob6pazoBanuu B Poccuiickoii @enepamnuu'. Bormpock u oTBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 1ekmpoHHble 00paszoeamenvbHble U UHGopmayuorHole pecypcol Kyol'V

1.  OnextponHbli KaTanor Hayunoii 6ubnuoreku KyoIl'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrpoHHas Oubnuoreka Tpya0B yueHblx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYIBHOTO JUHAMUYECKOTO 00y4YeHus http://moodle.kubsu.ru

4. ba3a y4eOHBIX IJIAHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, ITyOIUKAIMi U KOH(epeHIni
http://infoneeds.kubsu.ru/

5. bubanoreka MHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DueKTpoHHBIE 00pa3oBaTeIbHBIE PeCypChl Kaeapbl HHHOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanuu KyOI'Y wu HayuHo-meroamyeckoro sxypHaia "HIKOJIBHBIE T'OJIbI"
http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHus [J O0y4AIOIIMXCHA IO OCBOEHUIO

TUCHUIIUHBI (MOIYJIs1)

IIo xypcy mHpeaycMOTpPEHO IpOBEACHUE JIEKUMOHHBIX 3aHATHI, Ha KOTOPBIX HAaeTCs
OCHOBHOM CHCTEMAaTHU3UPOBAHHBIM MaTepual. B Xole JIEKIIMOHHBIX 3aHATHHA PACCMATPUBAOTCS
OCHOBHBIE MaTEMaTHYECKHE MOJEIN KOMIIBIOTEPHBIX CETEH U TEJIEKOMMYHHKAIUM, TPUBOJATCS
IpPUMEPBl UX HCIIOJIIB30BAHUS, MPOBOJUTCS aHAIM3 HauboJee paclpoCTPAHEHHBIX OMIMOOK MpHU
MozenupoBanuu. llocne mpociymmBaHMs JIEKIMM PEKOMEHAYETCSl BBINOJIHUTH YIPaKHEHMUS,
MPUBOJIUMBIE B ayIUTOPUU AJISI CAMOCTOSITENIbHON pabOTHI.

ITo xypcy mpeaycMOTpEeHO NpoBeAeHHE Ta0OpaTOPHBIX 3aHATUH, HA KOTOPBIX JAETCS
NPUKIAJHON CUCTEMAaTU3UpPOBAaHHBIM MaTepuan. B xone 3aHsTHil pa3OuparoTcs TOTOBBIE
IIPOrPaMMHBIE MPWIOKEHUS [UIsI UCCIENOBAaHUS MOJENIEH CETe M NPOBOAMUTCA AHAIN3 HX
noctpoeHnsd. llocnme 3aHATHA pPEKOMEHAYETCA BBINOJIHUTH YIPaKHEHUS, IPUBOAMMBIE B
ayJUTOPUH JIJIS1 CAMOCTOSITETIbHON paboTHI.

IIpu camocrosiTenbHONM paboTe CTYIAEHTOB HEOOXOJUMO HU3YYHTh JHUTEpaTypy,
IIPUBEIECHHYIO B IIEPEYHSIX BBILIE, AJI1 OCMBICIEHHUS BBOJUMBIX ITOHITHH, aHAIN3a IPEAI0KEHHBIX
MOJIXOJIOB M METO/0B pa3paboTku mojeneid. Co3znaBas HOBYIO MOJEIb, CTYICHT JIOJKEH YMETh
BbIOpaTh 3(()EeKTUBHBIE U HAJEKHBIE CTPYKTYpBl JNAHHBIX JJsl MPEICTaBICHUs HH(GOpMAIHH,
no00paTh COOTBETCTBYIOIIME AalTOPUTMBI JUJIi WX 0OpabOTKH, ydecThb cCrneuuduky s3bIka
IpOrpaMMHUpPOBaHMs, Ha KOTOpOM OyneT BbIMoiHeHa peanu3anus. CTyIeHT J0JKEH yMEeTh
BBITMIOJIHATH BEPUPHUKALIUIO MOJIETIEH U UX KOMITBIOTEPHBIX peau3aluil ¢ HeIblo 0OHApYKEHUS U
YCTpaHEHUs B HUX OIIMOOK.

BaxneilmumM sTanoM Kypca SIBISETCS caMOCTOsITeNlbHas paboTa Mo AMCUUIUIMHE. B
npoliecce CaMOCTOATENIbHOM pabOTHI CTYICHT IPHOOPETAET HAaBBIKK pa3pabOTKH MaTeMaTUYeCKHX
Y IPOTPaMMHBIX MOJEJIEW KOMIIBIOTEPHBIX CETEN U TEIEKOMMYHHUKALIAN.
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I/ICHOHBByIOTCSI AKTHUBHBIC, MHHOBAIlMOHHBIC 06pa3OBaT€JIBHI>Ie TCXHOJIOTMHU, KOTOPLIC

CHOCOOCTBYIOT ~Pa3BUTHIO  OOIIEKYJIbTYPHBIX, O0OHIEIPO(ECCHOHAIBHBIX KOMIECTCHIUH U
po(hecCHOHALHBIX KOMIIETCHIIMNA 00yJarOIIUXCS:

® 1pobiremMHOE 00yUeHHE;
® Pa3HOYpPOBHEBOE OOyUECHHCE;
® TIPOCKTHBIC METOJbI OOYUCHHS,;
®  UCCIIEIOBATEILCKUE METO/IbI B O0YUCHHH;
e o0ydYeHHE B COTPYIHUUYECTBE (KOMaH IHAs, TPYIIIIOBas paboTa);
¢ UHPOPMAIMOHHO- KOMMYHUKAIIHOHHBIE TEXHOJIOTHH.
JUist auI ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NIPEIYCMOTPEHA OpraHHU3alus

KOHCYJ'IBTaI_[I/Iﬁ C UCIIOJIb30BaHHUEM BHGKTPOHHOﬁ IIOYTHI.

V4yeOHO-METOAMUYECKUM 00ecrieueHueM KypCOBOH pabOThI CTYACHTOB SIBJISIIOTCS:
1. yuebHas nuTeparypa;

2. HOpMaTuBHbIE TOKyMeHThl BY 3a;

3. MeToauveckue pa3paboTKU Ui CTYIEHTOB.

CamocrosiTenbHasi paboTa CTyAEHTOB BKIIIOUYAET:

— o(hopmiieHuEe UTOrOBOrO O0T4YeTa (MOSICHUTEIHHON 3aMUCKH).

— aHaJIM3 HOPMATHBHO-METOINYECKOI 0a3bl OpraHnU3allny;

— aHaNU3 HAay4YHBIX MyOIMKAIMK 110 3apaHee ONpeAeNEHHON TeME;

— aHanu3 1 00paboTKy HH(MOPMAITHH;

— paboTy ¢ Hay4HOM, y4eOHOUM U METOUYECKON JIUTEepaTypOH,

— pabota ¢ koHcniekTamu Jiekiuii, IbC.

J11s caMOCTOSATENbHON PabOThI MIPEICTABISACTCS Ay JUTOPUS C KOMITBIOTEPOM U TOCTYIIOM

B VIHTEpHET, K 371eKTpOHHON 6HOIMOTEKe By3a U K MH(OPMAILIMOHHO-CIIPABOYHBIM CHCTEMAaM.
IlepeueHb y4eOHO-METOIMUECKOTO 00ECTIeUEHHS:

1.

OcHoBHast 00pa3oBaTeIbHasE IPOTPaMMa BBICIIETO TPOPECCHOHATHFHOTO 00pa30BaHUS
(benepaabHOro rocyAapcTBEHHOr0 OI0PKETHOr0 00pa30BaTeIbHOIO YUPEKACHHS
BhIcuIero oOpa3oBanus «KybaHCKuit rocy1apCcTBEHHBIH YHUBEPCUTET» 110 HAMIPABICHHIO
MOJITOTOBKH.

[TonoxeHnue o MpoBeIEHUH TEKYILEr0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHON
aTTecTanuu B GeepaabHOM rocy1apcTBEHHOM OFO/DKETHOM 00pa30BaTeIbHOM
YUpEeXAEeHUU BhIcIIero oopazoBanus «KyOaHCKHI rocy1apCTBEHHbIN YHUBEPCUTETY.
O61ure TpeboBaHMs K TOCTPOEHUIO, COAEPKAHUIO, ODOPMIIEHUIO U YTBEPKICHUIO
paboueil mporpammsl AucHUIUIMHBI DeepanbHOro rocy1apCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa BBICIIET0 MPOGeCcCHOHATHLHOTO 00pa30BaHMUS.
Metoandeckne peKOMEHIAIMH [0 COJIEPKAHUI0, O(POPMIIEHHIO U IPUMEHEHUIO
00pa3oBaTeNbHBIX TEXHOJIIOTUH U OIIEHOYHBIX CPEJICTB B yUEOHOM IpoIecce,
OCcHOBaHHOM Ha dejiepalbHOM rocy1TapCTBEHHOM 00pa30oBaTeIbHOM CTaHAAPTE.
Y4eOHbIi My1aH OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl IO HAIIPABJIEHUIO MTOATOTOBKH.
®denepanbHbIi rocy1apCcTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT BBICIIETO
MpoQeCCHOHAIBHOTO 00pa30BaHUs 1O HAIIPABJICHHUIO TTOATOTOBKH.

B ocBoennn JUCHUIITIMHBI MHBAJIWJAMH W JIMOaMKU C OTPaHUYC€HHBIMHU BO3MOXKHOCTAMU

3I0pOBbsl OONBINIOE 3HAYCHHE HMEET HWHAMBHIyallbHas ydeOHas pabora (KOHCYNbTAllUU) —
JIOTIOTHUTEILHOE Pa3bsiICHEHHE yueOHOTo MaTepuara.

I/IH,Z[I/IBI/I,[[yaHBHLIC KOHCYJIbTalU 110 HTOPCIAMETY ABJISIIOTCA  BaKHBIM (I)aKTOpOM,

CHOCO6CTBy1—OI_HI/IM HHIUBUAYyaJTIU3allun O6yquI/15I M YCTAHOBJICHHUIO BOCIIMTATCIIBHOTO KOHTAKTa
MCXKAY HNOpCunoJaBarciicM H O6y‘-IaIOI_I_[I/IMCSI HHBAJIMAOM WJIHA JIMOOM C OI'pPpaHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.



/. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIHWH, HCHOJb3yeMbIX NpPH

OCYyIIECTBJICHUN Oﬁpa3OBaTeJILHOI‘O nmponoecca 1mo IMCIauIJJan-He (MOIIyJIlO)

7.1 Hepeqeﬂb HH(l)()pMaIII/IOHHO-KOMMyHI/IKaHI/IOHHLIX TEeXHOJIOTuii

— [IpoBepka noManIHuX 3aJaHuil U KOHCYJIbTUPOBAHUE IIOCPEACTBOM NIEKTPOHHOM ITOYTHI.
— Mcnonb30BaHue 31EKTPOHHBIX MPE3EHTALUI IPU POBEACHUU JIEKIMOHHBIX 3aHITHI

- Cucrema MOODLE

- [IpoBepka momarrHuX 3aaHuil ¥ KOHCYJIbTHpoBaHue nocpeactsom DOUC Kyol'y

7.2 IlepeyeHb JUIIEH3HOHHOTO0 W CBOOOJHO PACIPOCTPAHAEMOr0 INPOTrPAMMHOIO

obecnmeyeHns

OpenOffice

Komnunarop C++

Oracle VirtualBox 6
VVMware Workstation 16
Putty 0.76 wmu Kitty 0.76
Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5
Python 3 (3.7 1 3.9)
numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0
matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6
®peiimBopk Django
Firefox, mrobast Bepcus
Putty, mo0as Bepcust
Visual Studio Code, Bepcus 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarun Remote System Explorer (RSE) nns Eclipse PDT
JetBrains PHP Storm

GIT

Java Version 8 Update 311
Clojure 1.10.3.1029.ps1
SWI Prolog 8.4

Intellij Idea IDE 2021
Mozilla Firefox 96

Google Chrome 97
GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0

Putty 0.76

8. MaTepuajibHO-TeXHHUYECKOe o0ecrnevyeHne 1o JUCHUILIUHE (MOYJII0)

HaumeHnoBanue yueOHON ayTUTOPHH, €€ OCHAILIEHHOCTh
000pyJI0BaHUEM U TEXHHUYECKUMU CPeICTBaMHU 00yUeHHUs

Bug padot



https://www.jetbrains.com/community/education/#classrooms

JlexunonHble 3aHITHS | Aynutopus, YKOMIUJIEKTOBAaHHAs CHeUaIu3upPOBAHHOMN
MeOEeNIbI0 U TEXHUYECKUMHU CPEICTBAMHU OOYICHUS
JlaGopaTopHble 3aHsTHs | AyIuTOpHs, YKOMIUJICKTOBaHHAs CrelraIn3upOBAHHOMN
MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOyueHwus,
KOMIIBIOTEPAMH, TPOSKTOPOM, MPOTPAMMHBIM 00eCTICUeHHUEM
[IpakTuueckue 3anatust | Aynuropus, YKOMILJIEKTOBAaHHAs CIeUaIu3UPOBAHHOMN
MeOeNIbI0 U TEXHUYECKUMH CPEJICTBAMH 00yUeHHs
['pynnoseie Aynutopus, YKOMILJIEKTOBAHHAS CHeUUaIu3upOBaHHON
(MHAMBUAYATBHBIE) MeOENbI0 W TEXHUYECKHUMH  CPEACTBAMH  OOydYeHUs,
KOHCYJIbTAIIUU KOMIIBIOTEPAMH, IPOrpaMMHBIM 00ecIieYeHHEM
Tekymmit KOHTpOJIb, | AyauTopus, YKOMILUIEKTOBAaHHAS CIICLIMAIM3UPOBAHHOMN
MIPOMEKYTOYHAS MeOenpl0 M TEXHUYECKHMMH  CpeACTBaMH  OOyuyeHwus,
aTTecTanus KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIIEYCHHEM
CamocrosiTenbHas Kabuner s camMocCTOSITENIbHOM  paboOThl, OCHAIIEHHBII
paborta KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cet «VHTEepHET»,MPOrpaMMOil HKPAHHOTO YBEIUYECHUS U
00€eCne4YeHHbII TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayaquropuii u ux ocHaienue onpeaensercs OIIOIL.




