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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHO¥ HENBIO TUCHUTIINHBI SBJISICTCS U3yUYE€HHUE METOJIOB pa3pabOTKH aJTOPUTMOB U
IporpaMM, pEIIAIONINX IMOCTABICHHBIC 3a/Ja4yd C TIOMOIIBI) HECKOJIBKHX KOMIIBIOTEPOB,
00BEIMHEHHBIX B C€Th, U (OPMHPOBAHHE y CTYACHTOB HABBIKOB BBICOKOIPOU3BOIUTEIBHBIX
BBIYHCIICHUIA.

BocnurarenbHON 1Henb0 TUCHUTLIAHBI ABJISIETCS (POPMUPOBAHUE Y CTYJEHTOB HAYYHOTO,
TBOPUYECKOTO IMOAXO0/Ia K OCBOCHHIO MAaTEMaTHYEeCKMX METOJOB, TEXHOJOTHH pa3paboTKu
MIPOrpaMMHOTO 00eCIICUeHUS.

Otbop Marepuana OCHOBBIBACTCS Ha HEOOXOIMMOCTH O3HAKOMUTH CTYJCHTOB CO
CJIeyIOIIeH COBPEMEHHON Hay4YHOH HH(OpMaIuei:

0 TOM, YTO COBPEMEHHBIC OOJbINe WH(OOPMAIIMOHHBIC CUCTEMBI, CUCTEMBI YIIPABJICHUS
MPEANPUIATHAMHA U OPTaHU3ALUSIMH PEIIAIOT 3a/1a4d MYTEeM PaclpeeieHUs] UX Ha KOMITbIOTEpax
B CETH,

0 TOM, uTO AJsi 3PPEKTUBHOTO pEIIeHUs 3a]ad B pacHpelesieHHOH cpene Tpedyercs
pa3paboTKa CHEIUAIBHBIX aJTOPUTMOB, OTIUYAIOIINXCS OT AJITOPUTMOB, PEHIAIOIIMX TE JKE
3a/1a4¥ Ha OT/ICITHbHOM KOMIIBIOTEPE.

CopepxarenbHOE  HAIOJIHEHWE AWCUUILIMHBL  OOYCIIOBIEHO OOHIMMH  3aJadyaMu
MOATOTOBKU OakaliaBpa.

Hayunoil ocHOBOW mAJii TOCTPOECHHUS MPOTPAMMBbI JTAHHOW JTUCIUIUIMHBI SBIISETCS
TEOPETUKO-TIPAarMaTHYECKUN TTOIX0]] B O0yUCHUH.

1.2 3agauu AUCHUILIHHBI

e  M3yYeHHE METOJOB PAaCHpEICICHUS BEIUUCICHUN MEXY KOMITBIOTEPaMH CETH;

e  03HAKOMJICHHE C METOJaMU OalaHCHPOBKH HAIPY3KH MEXTy KOMITBIOTEPAMH CETH;

e npUOOpETEHHE HABBIKOB HAMIMCAHUS PACIPEACICHHBIX IPOTPaMM;

e o3HaKoMJIeHHE ¢ apxuTekTypamu edge / fog / dew computing;

e O3HaKOMJICHHE C MeTojgaMH oO0ecreyeHusi Oe30MacHOCTH  PaCIpeae/ICHHBIX
BBIYMCIIEHHH.

1.3 MecTo AucuMIuInHbI (MOLYJI1) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

HMucuunnmuHa «PacnipeneneHHble NTPOrpaMMHBIE CHUCTEMBD» OTHOCUTCS K «YacTsb,
dopmupyeMas ydacTHUKaMH 00pa30BaTelbHbBIX OTHOLEHU» biioka 1 «lucuumniuHsl (MOyIn)»
y4eOHOro IJaHa.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

W3yuenne naHHOM y4yeOHOM JMCLUMIUIMHBI HampaBleHO Ha (OpMHpPOBAHUE Y
00yJaroNUXCs CIECTYIONNX KOMITETECHITAN
IK-3 Cnoco0eH NpHMeHATHL COBPeMeHHbIe HWH(OPMAIMOHHBIC TEXHOJIOTHMH MPH
NPOEeKTHPOBAHUM, Peau3alii, OlleHKe KayecTBa U aHaIu3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKHUX Mojesiell H(WJIM) MPOrpaMMHOro odecreveHust 1Jisl peleHnst
3a1a4 B Ppa3/;IMYHbIX IPEIMETHBIX odJacTaAX

HJI-1.1IK-3 Hcnonvzyem coepemennvle peuieHus u mexHona02uu npoeKmupo8anus
npu pazpadomie nPOZPAMMHO20 0decneyenus
3uamo Bosmooxcnocmu  cogpemenHbiX U NepCneKmueHuIX — Cpeocmé  paspadomru

NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme
Memooonozuu  paspabomxku npopamMmHo20 obecneveHus U MexHOoLo2UU
NPOSPAMMUPOBAHUSL



Ipunyunsr nocmpoenus apxumekmypvl HPOCPAMMHO20 0OecneyeHus U 6uUbl
apxXumeKmypbl npoCPAMMHO20 0bechedeHus

Memoowbl u cpedcmea npoexmuposaHus NPOSPAMMHbBIX UHmMepeticos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OaGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUSL
Coepemennvie cmpykmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoovl ananuza u 0606WeHUs OMeuecm8eHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6aacmu UCCa1e008aHULL

Ymems Buipabameieamo eapuanmul peanuzayuu mpebosanuti
Koouposamyo na sazvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npocpammno2o kooa
Bnaoemp Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO2O
obecneuenus
IIpoexmuposanue npocpammHuix unmep@eicos
Paspabomxa cmpykmypuel npoepammnozo kooa UC
Bepugpukayus ~ cmpykmypvl  npocpammuoco koda HC  omunocumenvho
apxumexmypol UC u mpeboganuti 3axazuuxa k UC
Yempanenue obnapyosicennvix necoomeemcmeuii
TIK-6 Cnocoben ucnonvzoeamov co8pemMeHHble MemoObl pa3padomKu npPoPaAMMHBIX
cucmem u peanuszayuu KOHKPEMHHIX AlN20PUMMO8 MAMEMAMUYECKUX Mooeell
Ha 0aze A3bLIKOG NPOPAMMUPOBAHUA, 03 OAHHBIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCnOIb306aMb 3HAHUE OCHOGHbIX MEMO0008 UCKYCCHIBEHHO20
uHmenneKma 6 nociedyrouieil npoPheccuonanbHoll 0eameabHOCMU 6 Kayecmee
HAYYHBIX COMPYOHUKOS, npenooagameneil 00pPA306amMeENbHLIX OPZAHUAUUIL
evicuLezo 00pa306anus, UHIHCEHEPOB, MEXHON0208
HJI-1.1IK-6 Hcnonvzyem coepemennbvle UHCIPYMEHMAIbHbIE cpeocmea
paspadbomku 6a3z 0aHHBIX, NPUKIAOHO20 HPOZPAMMHO20 00ecneueHus u
cucmem pa3iuiHo20 YyHKUUOHAIbHO20 HA3ZHAYEHUA
3uamo Bosmootcnocmu  cospemennvix U nepcneKmusHuvlX  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUECKUX Cpeocma
Memooonozuu u mexnono2uu nNPOEKMUPOBAHUs U UCNOIb308AHUS 6A3 OAHHBIX
Tunosvle pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, uadIoHbl, KIACCbl
00beKmo8, ucnovb3yemvle npu paspabomke npocpamMmHo2o obecneyerus
Memoodwsl u cpedcmea npoekmuposanusi 6a3 OAHHbIX
Memoowl u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHmMepeticos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmot u memoowt npoexmuposanus u ousavina UC
OcHosbl co8peMeHNbIX cucmem YnpagieHus 6azamu OaHHbIX
Coepemennbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOCPAMMUPOBAHUSL
Memoovl ananuza u 0606weHUss OMe4ecmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomseemcmayloueli 061acmu Uccieo008anull
Ymems Ilpumenamos  memoObt U  cpeocmeéa  NPOEKMUPOBAHUS  NPOSPAMMHOL0
obecneueHus, CmpyKmyp OaHHbiX, 0a3 OAHHbLIX, NPOSPAMMHBIX UHMEPPelico8
Koouposamve na s3vikax npoepammuposanus
Bnaoemso IIpoexmuposanue 6a3 danHvIx



HJT-2.TTK-6

3namop

Ymemo

Braaoempw

HJT-3.1TK-6

3namop

IIpoexmuposanue npoecpammHulx unmepghelcos
Yempanenue obnapysicennvix necoomeemcemesuii
Heamenvnocmo, HanpasnienHas Ha peuleHue 3a0ay aHaIUMuUYecKo2o xapakmepa,
NPeononazaruux 6bloop U MHO2000pa3ue akmyaibHbIX Cnoco608 peuenus 3a0ay

Jlemoncmpupyem 3Hanus  Memooo8, MEXHONO02UN U  cpeocme
paspabomku pazpadbomKu NPOPAMMHBIX CUCHEM U  Peanu3ayuu
KOHKDPEMHbBIX aN20pUmmos Mamemamuyeckux mooeneil na oasze A3blK06
NPOZPAMMUDPOBAHUA, 0A3 OAHHBIX U NAKEMO08 NPUKIAOHBIX HPOZPAMM
Bosmoodxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomru
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu NPOEKMUPOBAHUA U UCTIOIb308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OuOIUOMEKU NPOCPAMMHBIX MOOYIel, WAOIOHbL, KIACCH
00beKmMOo8, UCNOoNb3YeMble NPU pa3spadbomre npoepammHo20 obecnedeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppeticos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousauna UC
OcHO8bI COBPEMEHHBIX CUCmEM YIPAGIeHUsI 0A3aMU OAHHBIX
Cospemennbie 00bEKMHO-0PUSHMUPOBAHHbBLE A3bIKU NPOCPAMMUPOBAHUSL
Memoowsl ananuza u 0606weHUs OMe4eCmMBeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu uccie008aHull

Hcnonvzoeamv  cywecmeyiowue  munosvie — peuwlenus U WAOIOHb
NPOEKMUPOBAHUSL NPOZPAMMHO20 0OecneveHus

Ilpumensamov ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUS — NPOSPAMMHOZO
obecneuenus, CMpyKmyp OaHHbIX, 043 OAHHBIX, NPOZPAMMHBIX UHMepdelicos
Koouposambe na a3vikax npoepammuposanus

Ananuz  8osmodcnocmerl  peanusayuu  mpeOOGAHUNl K NPOSPAMMHOMY
obecneyenuio

Oyenxa u coznacosanue cpoKos 8blNOIHEHUsL NOCMABIEHHbIX 3A0aY
Ilpoexmuposanue 6a3 oanHvlx

Oyenxa u coznacosanue cpoKos 8biNOIHEHUs. NOCMABIEHHBIX 3A0aY

Yempanenue obnapysrcennvix necoomeememeuti

HesmenvHocms, HanpasieHnas Ha peuleHue 3a0ay aHaIumuyecko2o xapakmepa,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4

Ilpumenaem coepemennvie npuemvl pabompl ¢ UHCHPYMEHMATbHLIMU
cpeocmeamu, nOOOEPHCUBAIOUUMU CO30AHUE NPOZPAMMHBIX NPOOYKMOG
U NPOCPAMMHBIX KOMNIEKCO8 HA Da3e A3bIK06 NPOZPAMMUPOSaAnUs, 0a3
OAHHbBIX U NAKEMO08 NPUKTAOHBIX RPOZPAMM

Bosmooxcnocmu  co8pemMenHbIX U NepCneKmueHbX  Cpeocms  paspadomxu

NPOCPAMMHBIX NPOOYKIMOB, MEeXHUYECKUX cpeocme

Memooonozuu u mexnono2uu RPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX

Tunosvie pewenus, O6uOIUOMEKU NPOCPAMMHBIX MOOYVIel, WAONOHbL, KIACCH

00beKmMo8, UCNnoab3yemMble NPU paspabomre npoepammHo20 obecnedeHus

Memoowl u cpedcmea npoexmuposanus 6a3 OAHHLIX

Memoovl u cpedcmsa npoekmupo8anusi NPOZPAMMHbBIX UHMePheLicos

AH3viku npoepammupoanus u pabomul ¢ 6a3aMu OAHHbLIX

Hucmpymenmor u memoowt npoekmupoganus u ousatina UC

OcHo8bl cOBpeMeHHbIX cUCmeM YNpaesieHus 6a3amu OaHHbIX



Cospemennvie 00bEKMHO-0PUCHMUPOBAHHbBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606weHUs OMeueCMBeHHO20 U MEeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6aacmu UCCae008aHULL

Ymems Ilpumenams  memoovl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp 0aHHbIX, 0a3 OaGHHBIX, NPOZPAMMHBIX UHMepPghelcos
Koouposamve na s3v1kax npoepammuposanus

Bnaoemuo Ilpoexmuposarue 6a3 danHvIx
Yempanenue obnapysicennvix necoomeememaeuii
HesimenvHocmy, HANPABNIEHHAs HA peulenUe 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeononazaruux 6bl00p U MHO2000pa3ue akmyaibHbIX CHOCOD08 peleHUs 3a0ay

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI

2.1 PacnpenesieHne TPYA10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT

Obmas TpyA0EMKOCTh IUCHHUIUIHHBI cocTaBisieT 4 3a4. ef. (144 yaca), ux pacnpeneneHue
10 BUZaM paboT MPEACTaBICHO B TaOIHIIE

CemecTpnl
Buj yuyeoHoii pa6oThl Beero (yachl)
4acoB
1 7
KonTakTHas padora, B TOM 4Hcie: 72,3 0 | 723
AyauTOpHBIE 3aHATHS (BCEro): 68 0 68
3aHsATUS JEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO TUIIA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSITHSI)
HNnas koHTaKkTHasA padora: 4,3 0 4,3
KonTpons camoctostensHoi padotsl (KCP) 4 4
[Tpomexyrtounas arrectauus (MKP) 0,3 0,3
CamocrosiTeibHas paboTa, B TOM 4ucJje: 36 36
ITpopaboTka y4eOHOro (TEOpeTHUECKOro) 18 18
MaTtepuaia
BrinonHenne MHAMBUYATBHBIX 3aJaHUI 18 18
(moaroToBKa cOOOIIEHUH, TPE3EHTALHI)
[ToaroToBka K TEKYIIEMY KOHTPOJIIO
KonTpoJis: 35,7 35,7
IToaroToBka K AK3aMeHY 35,7 35,7
vac. 144 0 144
B TOM 4HCJIe
O0mas Tpy10eMKOCTh KOHTAKTHAas 72,3 0 | 723
pabora
3a4. ef 4 4

2.2 CTpyKTYypa AUCHHUILIMHBI
Pacnpenenenne BuaoB yueOHOM pabOThI U MX TPYIOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUIUIMHEL, U3y4aeMble B 1 cemecTpe



KoJsmmuecTBO 4acoB
Bueayn
o HTOpPHA
Ne HaumeHnoBaHue pa3nesio (Tem) Beero AyauropHas pa6oTa a
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
1.
2.
HUTOI'O no pa3nenam auCHUNIHHBI
Kontpousb camocrostensHOM pabotsl (KCP)
ITpomexxyrounas arrecrarus (MIKP)
[ToaroroBka K TEKyIIeMy KOHTPOJIIO
O01masi Tpy10eMKOCTb 10 TUCHHUIIJIMHE 0
Pazniensl (TeMbl) TUCIUILIMHBL, H3yYaeMble B 7 ceMecTpe
KosauuecTBo yacos
Bueayn
o HUTOpPHA
Ne HaunmeHnoBaHue pa3jeiioB (Tem) Beero AyautopHas pa6oTa a
padorta
J m3 JIP CPC
1 2 3 4 5 7
1 Pacrnipenenennbie KOMIBIOTEPHBIE CUCTEMBI U 12 4 4 4
" | BEIYHCIUTEIBHBIC CETH
MeTtosl pa3paboTKu pacipeieIeHHbIX
2. AR PSP pactiped 18 6 6 6
QITOPUTMOB
KoMMyHMKaIImOHHAs CIOXKHOCTh
3. L 12 | 4 4 4
pacrnpeiesIeHHbIX aJITOPUTMOB
BoHOBBIE anTOPUTMBI pacIIpOCTPAHEHUS
4, PHTMBE pactipoctp 18 | 6 6 6
uHdopManuu
5 CucremMHas mporpaMMHasi MO IEPKKa 18 5 5 5
" | pacpeeieHHOTO PEIIeHHs 3a/1a4.
6. | bamancupoBka Harpy3Ku 12 4 4 4
OTKa30yCTOMYMBOCTh B PACTIPEIEICHHBIX
7. y pactipei 12 4 4 4
CUCTEMAX
HUTOTI'O no pa3aenam auCHUNIHHBI 104 34 34 36
KonTpons camoctositensHor padotsl (KCP) 4
[Tpomesxytounas arrecrauus (MKP) 0,3
[ToAroToBKA K TEKYIIEMY KOHTPOJIIO 35,7
O0mas Tpy10eMKOCTb 10 JUCHHUILVINHE 144

Ipumeuanue: JI — nexyuu, I13 — npaxmuueckue 3auamus/cemunapul, JIP — nabopamopuvie 3ausmus, CPC —

camocmosmeilbHas pa6oma cmydeHma

2.3 Conep:xanue pa3iesioB (TeM) THCHUNTHHBI

2.3.1 3ausaTHA JeKIHOHHOI0 THIIA

®opma
Ne HaumenoBanue pasaeiia (TeMbl) Copnep:xanue paszesa (TeMbl) TeKy1l1ero
KOHTPOJIsSI
1 2 3 4
PacnpeHeHeHHIﬂe BrruucnurenbHbie KJIIaCTEPhI. BrruncnuTenbHbIe CeTH.
1. KOMITBIOTECPHBIC CUCTEMbI U Boruncnenus B IHTepHeT. 'oMOreHHbIe U reTepOoreHHbIe JIP
BBIUMCIIUTEIbHBIE CETH pacIipeieJIeHHbIE CUCTEMBI.




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

Mertoab! pazpaboTku
pacmpeneneHHbIX AIrOpUTMOB

PacnipeieneHHbIH anropuT™ Kak opma mapauiebHoro
anroputMa. Pa3zenenue 3azauu Ha He3aBUCHMBIC
nojzafauu. PaznencHue 3anauu Ha 3aBHCUMBIC [10][331a4H,
oOMmeH coobmennssMu. ConporpaMMebl. [ 'OHKa TaHHBIX.
[Ipobaema nemnoka. Teopus Xoapa mocnenoBaTenbHBIX
B3aMMOJEHCTBYIOIUX NpoLueccoB. [Ipumepst
pacrpeeIeHHbIX aIrTOPHTMOB.

JIP

KOMMYHI/IKaI_[I/IOHH as
CJIOKHOCTB pacHpCACICHHBIX
AJIrOpuTMOB

OmnpezeneHne CI0XKHOCTH PACIIPEACICHHOTO alroOpUT™Ma
4yepe3 00beMbl TaHHbIX, [IEPEIaBACMbIX MY
BBIYHCITUTEIILHBIMU y3IIaMH.

JIP

BosHOBBIE aIrOpUTMBI
pacrpocTpaHeHUs
uHpOpMaIu

OmnpeneneHye U IPUMEHEHUE BOITHOBBIX allTOPUTMOB.
CeMeicTBO BOJTHOBBIX AJITOPUTMOB. ANTOPUTMBI 00X01a.
AnroputMmsl u3bpanus nunepa. AnroputM Kopaua-
Karrena-Mopana. O6Hapy»xeHHe 3aBepIIeHNSI.
AHOHHUMHEIE ceTH. BeposSTHOCTHBIN adropuT™ H30paHus
aupepa. Beruucienue pasmepa ceTu.

JIP

CucremHas nporpammHast
MOJI/IEPXKKA PacIpeieIeHHOTO
pelIeHus 3a1a4.

Kommynukarmonssie mpoTokoisl. CHMMETpUYHBIA
MIPOTOKOJ pa3BIKHOTO OKHA. [IpoTokon ¢ Talimepamu.
AuroputMmsl Mapuipytusaimu. Anroput™ Netchange.
MapupyTH3arys ¢ UCIONIb30BaHHEM KOMIIAKTHBIX TaOJIHII.
Hepapxuueckast MmapmpyTtusanus. HeGnokupyemast
KOMMYTalUsI IAKETOB.

JIP

banancupoBka Harpys3ku

[TpoGneMa meperpy3ku ¥ HEAOTPY3KH Y3JI0B
BBIYHMCIIUTENLHOM ceTH. Pacuer paboueii Harpy3ku.
Cratuyeckas OanaHcupoBka. JluHaMudecKas
0aJlaHCHUPOBKA, MIEPEBOJ HATPY3KH.

JIP

OTKa30yCTOWYUBOCTH B
pacrpeieieHHbIX CUCTEMax

Pobactreie anroput™bl. CTaOUIH3UPYOLIHECS
anroputMbl. OTKa30yCTOIYMBOCT B aCHHXPOHHBIX
cucremax. HeBo3amoxHOCTh KOHCeHCyca. Crabast
3aBEpIIAEMOCTb.

OTKa30yCTOHYNUBOCTh B CHHXPOHHBIX CHCTEMAX.
CHHXpPOHHBIE POTOKOJIBI IPHHSTHS PEIICHUS.
ITpoTokonsl ¢ ayreHTHGUKanueil. CHHXpOHH3AIHS YacoB.
OO0HapysxeHHe HeucnpaBHOCTeH. CTabumu3anysi.

JIP

IHpumeuanue: JIP — omuem/3awuma nabopamophnou pabomsi, PI3 - pacuemmno-epaguueckozo 3aoanus, P -
Hanucanue pegpepama, 3 - scce, K - konnoxeuym, T — mecmuposanue, P3 — pewenue 3a0ay.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

He npenycmoTtpeHsl.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanme pasaesna (TemMbl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyliero
KOHTPOJIS
1 2 3 4
PacnpeueneHHme
1. KOMITBIOTEPHBIE CUCTEMBI U CTpyKTYpbl pacipeeleHHbIX CUCTEM JIP
BBIYMCIIUTCIBHBIC CCTU
Mertoab! pazpaboTku JIp
2. JlexkoMIo3uius 3a1a4
pacupeseIeHHbIX aITOPUTMOB
KoMMyHMKamonHas JIp
3. CJIOKHOCTBh pacnpeacICHHbIX KoMMmyHHKalIMOHHAS CII0KHOCTD
AITOPUTMOB




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsI
1 2 3 4
BostHOBBIE aIrOpUTMBI Jp
4. | pacIpOoCTpaHECHUS BOJIHOBBIC alITOPUTMBI
nHpopmaruu
CucremHas nporpammHas JIp
5. | moazepKKa pacupeaeIeHHOro MapupyTHsanms
pCIICHUSA 3a4a4.
6. | bamancupoBka Harpy3ku Crarudeckas GalaHCHPOBKa JIp
OTKa30yCTOMYUBOCTH B JIp
7. OOHapyKeHHE OTKa30B
pacnnpeaclICHHBIX CUCTEMAX

Hpumeuanue: JIP — omuem/3awuma nabopamophou pabomsi, PI3 - pacuemmno-epaguueckozo 3aoanus, P -
Hanucauue peghepama, D - scce, K - konnoxeuym, T — mecmuposanue, P3 — pewenue 3adau.

00y4YarOIIHUXCS 10 JUCHUILIMHE (MOLYJIIO)

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He npenycmotpensl.

2.4 IlepeyeHb y4eOHO-METOAUYECKOTO oDecTeYeHHsl /sl CAMOCTONITEIbHOI PadoThI

[Tepeuenb yueOHO-METOAMUECKOTO 00ECIeYeHHS JUCIUILIUHBI
Ne Bun CPC I10 BBIIIOJIHEHUIO CaMOCTOSITENIbHOM padOThI
1 2 3
1 |U3yueHHue Metoauyeckue yka3aHUsl O OpraHU3alid CaMOCTOSITEIbHOM
TEOPETUYECKOTO paboThI CTYJIEHTOB, YTBEPKICHHbBIE kadenpoit
MaTtepuaa MH(OPMALIMOHHBIX TeXHOJ0rui, npotokosa Nel ot 30.08.2019
2  |Pewmenue 3agau Metoaudeckue yka3zaHUs IO OpraHU3alid CaMOCTOSITEIBbHOU
paboThI CTYyJICHTOB, YTBEPKICHHBIC kadenpoit
MH(pOPMaIMOHHBIX TeXHOJI0rui, mpotokoa Nel ot 30.08.2019

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OydYaromIUXCs U3
YHUCJIa MHBAJIUAOB M JIUI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) npenocTaBistorcs
B (hopMax, amanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS M BOCIIPHUATHS UH(DOpMAIINHN:

Jnst muu ¢ HapyIeHUsIMU 3pEHHUS:

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

— B (popMe dJIEKTPOHHOT'O IOKYMEHTA,

— B opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.
JList jnL ¢ HapyILIEHUAMHU CIIyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JLnst an ¢ HapyIIEHUSIMU OITOPHO-JBUTaTEIbHOTO amnapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT

00ydaromuxcs.

KOHTHUHI'€CHTA



3. O6pa3zoBaresibHbIEe TEXHOJIOTHH
B cootBerctBumn ¢ tpeboanusmu OI'OC B mporpaMma IUCHHUILTUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIoIUX 00pa30BaTe/IbHblE TEXHOJOTUHU: UYTEHUE
JEKIMA C HWCMOJb30BAHUEM MYJIBTUMEIUNHBIX TEXHOJOTUH; METOJ MajbIX Tpym, pa3doop
IPAaKTUYECKUX 3a/1a4 U KEeHCOoB.
[Tpu o0yueHnH UCTIONB3YIOTCS CIEAYIOINEe 00pa3oBaTeIbHbIE TEXHOJIOTHH:

— TexHonoruss KOMMYHHKaTHBHOTO OOydYeHHs — HampaBieHa Ha (OpMHpPOBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJI€HTOB, KOTOpas sBJsieTcsa 0a30BOM, HEOOXOIUMOM 1Ist
a/IanTallii K COBPEMEHHBIM yCIIOBUSM MEXKYJIbTYPHOU KOMMYHHKAIHH.

— Texnonoruss pasHOypoBHEBOTrO (AM(GhEpPEHIUPOBAHHOTO) OOyYEHHUsS — MPEANOIaraeT
OCYILECTBJICHHE II03HABATEIILHOW JEATENIBHOCTU CTYJEHTOB € Y4ETOM MX HHIMBHYaJIbHBIX
CIOCOOHOCTEH, BO3MOKHOCTEH M MHTEPECOB, MOOMIPSS WX PEATM30BHIBATH CBOM TBOPYECKUN
noreHiuan. Co3gaHue M UCHOJIb30BAHUE JUATHOCTHUECKUX TECTOB SIBISETCS HEOThEMIIEMOMN
YaCThIO JaHHOW TEXHOJIOTHH.

— TexHonoruss MOAyJapHOro OOy4YeHHMsI — MpeAyCMaTpUBAaeT JAEJEHUE COAECpHKaHUS
JTUCIUILIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIH ), UHTETpPUPOBAHHBIE B OOIIMIA KypC.
— HWudopmannonno-kommyHnukanmonnsle TexHojorun (MKT) - pacmmpsoor pamku

00pa30BaTEILHOrO IPOLIECCa, MOBBIAS €r0 IPAKTUYECKYIO HANPABICHHOCTh, CHOCOOCTBYIOT
UHTCHCU(UKALIMM CaMOCTOATENIbHOM padOThl y4yalllMXCsl W IOBBILIEHUIO I103HaBaTEIbHON
aktuBHOCTH. B pamkax VKT BoiensatoTcs 2 Buaa TEXHOIOTHI:

— TexHONOTHsI KCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTpaMM — MO3BOJIsIET 3(h(HEKTUBHO
JIOTIOJIHUTD Ipoliecc 00yUYeHHUS A3bIKY HA BCEX YPOBHSX.
— IHTEepHET-TEXHOJOrMM — MPEAOCTaBIAIOT IIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpOpMaLuK, pa3padOTKA HAYYHBIX IPOCKTOB, BEICHHS HAyYHBIX UCCIICIOBAHUI.

— TexHonorus MHAUBUAYyaIU3aUUMU OOY4YEHHS — IIOMOraeT pPeaju30BbIBaTh JMYHOCTHO-
OPUECHTHUPOBAHHBIN TIOAXOJl, YYHTHIBas HMHIUBUAyAJIbHBIE OCOOCHHOCTH | TOTPEOHOCTH
yUaIIuxcsl.

— [IlpoekTHass TEXHOJOTMsI — OpPUEHTHPOBaHA Ha MOJEIUPOBAHHME COLMAIBHOIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pEIIeHUs 3a/ladd, KOTOpas ONpEeNessercs B paMKax
npodecCHOHATBHOMN MOATOTOBKH, BBIIEISS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — peaIM3yeT HJICI0 B3aUMHOTO OOYy4YEeHMH,
OCYLIECTBIISII KaK WHAMBUAYaIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIlEHUE
yueOHBIX 33/1a4.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHHs psla BO3MOXKHBIX
CIoco00B peleHusl Mpo0sIeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PacKpbIBas JTUYHOCTHBIN
MNOTEHIMAJ Ka)KJJ0r0 y4alerocs.

— TexHonorust pasBUTHS KPUTHYECKOT'O MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEN JIMYHOCTH, CIIOCOOHOM KpPUTHMYECKH OTHOCUTHCA K HH(GOpMaluu, YMEHUIO
0TOMpaTh NH(OPMALIHIO [T PELICHHS TOCTAaBICHHON 3a1auu.

KommuiekcHoe Hcronb30BaHHE B Yy4E€OHOM IMpOIIECCE€ BCEX BBIIIEHA3BaHHBIX TEXHOJIOTHH
CTUMYJIUPYIOT JIMYHOCTHYIO, HWHTEUIEKTYaJbHYI0 AaKTHMBHOCTb, pPa3BMBAIOT II0O3HABaTeNIbHbIE
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHIO KOMIIETEHIMI, KOTOPBIMU JIOJDKEH 00JaaaTh
Oyaymuii CrIelUaucT.

OcHOBHbIE BU/Ibl THTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BKIIIOYAIOT B ce0sl:

— paboTta B MaJIbIX rpymnmnax (KOMaH/ie) - COBMECTHas e TeIbHOCTh CTY/IEHTOB B IPYIIIE M0/
PYKOBOJICTBOM JIM/IEpa, HAIIPAaBJICHHAs HA pellieHre 00IeH 3a1auu MyTEM TBOPUYECKOTO CIIOKEHUS
pe3ysbTaTOB HWHAMBUAYyAIbHONH pabOThl UJIEHOB KOMAHIbl C J€JIEHHEM IIOJIHOMOYUN U
OTBETCTBEHHOCTH,;

— TPOEKTHas TEXHOJIOTHS - HHAMBHUIYaIbHAS UM KOJUIEKTUBHAS JESITEIbHOCTD 110 0TOOPY,
pacIpesesIeHUI0 U CUCTeMaTH3allMi MaTepHasa o ONpe/IeIeHHON TeMe, B pe3yJIbTaTe KOTOPOH
COCTaBIISIETCS POEKT;



— aHaju3 KOHKPETHBIX CUTYyallui - aHAU3 PealbHbIX MPOOJIEMHBIX CUTYaIlUd, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH TpPO(dEeCCHOHATBHON NEATETbHOCTH, U TIOUCK BapHAHTOB
JTYYIINX PELICHUH;

— pa3BUTHE KPUTHUYECKOTO MBIIUICHUS — 00pa3oBaTesbHAasl JEATEIIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYACHTOB pa3yMHOr0, pe(hJIeKCHBHOTO MBIILICHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUIETh HOBbIE BOZMOYKHOCTH.

[Togxon pa3bopa KOHKPETHBIX 3aJlad W CUTyallud LIMPOKO HCIOJIB3YETCA Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHAIU3a
pe3yJIbTaTOB CAMOCTOSITENBHONW paboThl. DTO OOYCIOBICHO TEM, UYTO TPU HCCICAOBAHHHU H
peIIeHNH KaXK10M KOHKPETHOH 3a/1a4ll UMEETCs, KaK IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3z00pa U OLEHKH 11eJI0M COBOKYITHOCTU KOHKPETHBIX CUTYaIIUM.

KOJIH4Y€¢CTBO
Hcnonb3yemble HHTEPAKTUBHbIE 00pa3oBaTeIbHbIE
Cemectp | Bug 3anaTus HHTEPAKTHUBHBIX
TEXHOJOI'HH

4acoB
[TpakTrdeckue 3aHATHS B peKUMax

7 JIP B3aUMOJICHCTBHS «IIpernoJaBaTelib — CTYACHT» U 35.7

«CTYJICHT — CTYJICHT»
Hroro 35.7

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmenvHas paboma cmyoeHma

Tembl, 3aaHusi U BOMPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHbl CHOPMUPOBATH
HAaBBIKHU IIOHCKa HHq)OpMaIIHH, YMCHUA CAMOCTOATCIBHO PpPacCllupiATbh H YFJIY6JI$ITI) 3HaHUs,
TIOJTYYCHHBIC B XOJI€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxo pa3bopa KOHKPETHBIX CUTYAIUN IMTUPOKO UCIIOJIB3YETCS KaK MPEToaBaTesIeM, TakK
U CTyJICHTaMHU TIPU TIPOBEIICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEILHOU Pa0OTHI.

I[J'If[ JiL ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMH 3I0POBbA MPEAYCMOTPEHA OpPraHu3anud
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Jnst muu ¢ HapyIeHUs MU 3pEHHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J5ia U1 ¢ HapyIISeHUSIMH CTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JList AL ¢ HapyIIEHUSIMUM OITOPHO-JBUTaTEIBbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPESYCMOTpPEHA OpraHMU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

4, OHeHO‘IHbIe H METOAUIECCKHUE MaTEPHUAJIbI
4.1 OueHouyHble cpeAcTBAa UIS  TeKYUIEr0o KOHTPOJIS  YCNEeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

OrneHouHBIE CpelCcTBa MpeJHAa3HAYeHbl Ui KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHKEHUIN 00yYaromumxcsi, OCBOMBIIMX MpOrpaMMmy Y4eOHOW AMCUUIUIMHBI «Ha3BaHHE
JUCLHUIIIIUHBD.



O1eHOYHBIE CPEJCTBA BKIIFOYACT KOHTPOJIbHBIC MAaTEPHAIIBI IS MMPOBEACHUS TEKYIIero
KOHTPOJIS B (pOopMe TECTOBBIX 33aJJaHUI, 1 MPOMEKYTOYHOM aTTecTAllMH B JOPME BOTIPOCOB U
3aJ]aHUN K IK3aMCHY.

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU

3JI0POBbSI BEIOMPAIOTCS C YIETOM MX UHAWBUAYAIBHBIX MICUXO(QU3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAIUIAM M JIUIIAM C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3I0POBbS
NPEOCTABIISETCS TOTIOJHUTEILHOE BpEMS JIJIsl IOJATOTOBKU OTBETA HA SK3aMEHE;

— MIPU MPOBEICHUU MPOIEYPhl OLICHUBAHUS PE3yJIbTATOB 00yUCHUS MHBAIHUIOB U JIUII C
OTrPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIPEAyCMAaTPUBACTCSI UCTIONB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMUA OCOOCHHOCTSIMU;

— TIpU HEOOXOAUMOCTH JIJISl O0YYAFOIIUXCSI C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UWHBAJIWIOB IIpOLEAypa OICHUBAHUS PE3yIbTaTOB OOYYECHHUS 1O JUCIHUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oleHUBaHUsI pe3yJIbTATOB OOYYCHUS WHBAIUAOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) TMpeIyCMaTpUBaeT IPeIOCTABICHUE
uHpopManuu B QopMmax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUts 11 ¢ HapyIICHUSIME 3PCHUS:

— B I1€4aTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM (opme,

— B hopMe JIEKTPOHHOTO JIOKYMEHTA.

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

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKymei/i u l'lpOMe)KyTO‘-IHOﬁ aTrrecTalumn

Kon HaumenoBanne
Ne | KonTponmupyembie pa3iensl (TeMBI) | KOHTPOIHPYEMOH OIICHOYHOTO CPENICTBA
n/m JUCIUTUTAHBI KOMITETEHINN . [pomexyTouHas
(v ee gacTH) Texymuii coutpo, aTTecTa
st

Pacnipenenennsie

1 KOMIIBIOTEDHBIC CHCTEMBI H K-3 JlabopaTopras Bormpoc Ha 3x3amene 1-

p pabora 1 3, oryer mo JIP 1

BbBIYUCIIUTCIIBHBIC CETU
Mertoab! pazpaboTku

2 ACIIDETeTCHHbIX K-3 Jlaboparopnas Bompoc Ha 3x3amene 4-
pacnpea pabora 2 8, otuet mo JIP 2
AITOPUTMOB
KOMMYHI/IKaI_[I/IOHHaSI

3 CIIOKHOCTE DACIIDETEICHHEIX K-3 JlaboparopHas Bonpoc Ha 3x3amene 9-

pactipen pabora 3 11, otuer mo JIP 3

AITOPUTMOB
BonHoBBIE anrOprUTMBI

4 ACTIPOCTDAHCHMIS MK-6 Jlaboparopuas Bomnpoc Ha 3x3amene
p b pocTp pabora 4 12-13, oruer mo JIP 4
HH(OOpMAITNHA
Cucremuas ImporpaMMHas

5 MOoaACPIKKa MK-6 Jlaboparopuas Bomnpoc Ha 3x3amene
pacmpeeIeHHOTO PEIICHHUS pabora 5 14-16, otuer mo JIP 5
3a1a4.

6 BaTaHCHDOBKA HANDY3KH K-6 Jlaboparopras Bomnpoc Ha 3x3amene

p Py pabora 6 17-19, oruer o JIP 6




OTKa30yCTOMYUBOCTH B Jlabopartopnas Bonpoc Ha sk3aMeHe
I1K-6
pacnpeeIeHHBIX CHCTEMax pabora 7 20-22, otuer mo JIP 7

HOKa3aTeJII/I, KPpUTEPUH M LIKAJIA OECHKHU cq)OpMI/IpOBaHHLIX KOMIIeTeHI Ui

CootBercTBe IOPOrOBOMY VPOBHK) OCBOCHMS KOMIETEHLUH IJIAHUPYEMBIM
pe3ysbTataM oO0yueHHs U KPUTEPHUSIM HX OILICHHUBAHUS (OLICHKA: YIOBJIETBOPHUTEIBHO):

K-3 Cnoco0eH nmpuUMeHAAITL COBpPeMeHHble HMH(OPMALNMOHHbIE TEXHOJOTHMH TPHU
NPOEKTHPOBAHMHU, Peau3aliH, OLleHKe Ka4ecTBa U aHAIn3a 3(PPeKTUBHOCTH
MaTeMaTH4eCKUX Mojesieil u(1Jjan) NPOorpaMMHOro odecredyeHus JAJIs peleHust
3a7a4 B Pa3JIMYHbIX PEeAMETHBIX 00J1aCTAX

HJI-1.TIK-3 Hcnonvzyem coepemennvle pewieHus u mexmoao2uu npoeKmupo8anus
npu pazpadomie nPOPAMMHO20 00ecneyeHus
3namo Bosmooichocmu  cospemennvix U NEpCHeKmMusHubIX  Cpeocms  pazpabomku

NPOSPAMMHBIX NPOOYKNO8, MEeXHUYECKUX CPedCma

Memooonoeuu pazpabomku npoecPAMMHO20 0DecneyeHuss U  MexHoLIO02UU
NPOSPAMMUP OBAHUSL

Hpunyuner nocmpoenusi apxumekmypvl npocPAMMHO20 obecneuenuss U 6uobl
apxumexmypbol NPOCPAMMHO20 0becnevenus

Memoowbl u cpedcmesa nPoeKMupoBanUs NPOSPAMMHbBIX UHMePpelicos

A3biKU npocpammuposanus u pabomol ¢ 6A3aMu OAHHLIX

Huempymenmor u memoost npoekmupogarnus u ouzatina MC

Cogpementvie 00beKMHO-0PUEHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpykmypHbie A3bIKU NPOCPAMMUPOBAHUS

Memoowi ananuza u 0606weHUs OMme4ecmeeHHo20 U MeHCOVHAPOOHO20 ONbIMA 8
coomeememayiouetl 001Acmu UCCcie008aHUl

Ymemso Buipabamvieams 6apuanmol peanuzayuu mpedosanuti
Koouposamv na azvikax npoepammuposanus
Bepuguyuposams cmpyxmypy npoepammHozo Kooa

Bnaoemsw Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSPAMMHO20
obecneyeHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus

IIpoexmuposanue npocpammubix unmep@encos

Paspabomxa cmpykmypel npoepammnozo kooa UC

Bepugukayus  cmpykmypor  npoepammnozco  koda HC  omunocumenvro
apxumexmypol UC u mpebosanuii 3axazuuka k UC

Yempanenue obnapyosicennvix necoomeemcemaeuit

ITIK-6 Cnocoben ucnonv3oeamov coépemMeHHble Memoobl PA3PAOOMKU HPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEmHBIX AN20PUMMOE MAMEMAMUYECKUX Mooeell
Ha 0a3ze A3bLIKOG NPOPAMMUPOBAHUA, 0A3 OAHHBIX U NAKEMOE HNPUKTAOHBIX
npozpamm, UCnOIb306amb 3HAHUE OCHOGHbIX MEMO008 UCKYCCHIGEHHO20
uUHmeN1eKma 6 nociedyruieil npopheccuonanbHoll 0eameabHOCMU 8 Kayecmee
HAYYHBIX COMPYOHUKO06, npenooasameneil 00pa306amMenbHbIX OP2AHUAUUIL
evicuLez0 00pa306anus, UHIHCEHEPOB,
MexHoN0206
HJI-1.1IK-6 Hcnonvzyem coepemenHble UHCIMPYMEHMAlbHblE cpeocmea
pazpadomku 0a3 OaHHbIX, NPUKITAOHO20 RPOZPAMMHOZ0 0DecneueHusn u
cucmem paziudHo20 YYHKYUOHATbHO20 HAZHAYEHUA



3namop

Ymemo

Braaoempo

HJT-2.1TK-6

3namop

Ymemo

Bnaoemuw

Bosmooicnocmu  cospemennvix U NEpCHeKmusHulX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMO8, MEXHUUECKUX CPEeOCME

Memoodonozuu u mexHonio2uu nNPOEKMUPOBAHUS U UCNOIL308AHUS 6A3 OAHHBIX
Tunosvie pewieHus, OuOIUOMEKU NPOSPAMMHBIX MOOY/elU, WAONIOHbI, KIACCbl
00beKmo8, UCnob3yemvle npu paspadomke npocPamMMHO20 0becneyeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OaHHLLX

MemoOdwsl u cpedcmea npoexmuposanus NPOSPAMMHbBIX UHmMepeticos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OaGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavna UC

OcHo6bl coBpeMenHbIX cucmem Ynpaeienus 6a3amu OaHHbIX

CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606WeHUss OMeYecm8eHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0oaacmu UCCae008aHULL

Ilpumenams  memoovl u  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHO20
obecneyeHus, CMpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMepPPelcos
Koouposamw na azvikax npoepammuposanus

Ilpoexmuposarue 6a3 oanHvIx

IIpoexmuposanue npocpammHuix unmep@eicos

Yempanenue obnapysicennvix necoomeemcemasuii

HeamenvHocmb, HANPABNIEHHAs HA peulenue 3a0ay AHATUMUYEeCK020 Xapakmepd,
npeononazaruux 6bl00p U MHO2000pasue akmyaibHblX CHOCOD08 peulerus: 3a0ay

Jlemoncmpupyem 3HaHus  mMemooo8, MeEXHOIO0UI U  CPeocme
paspabomku  pazpadbomkKu NPOPAMMHBIX CUCHEM U Peanu3ayuu
KOHKPEMHbBIX A120PUMMO8 MAMEMAMUUecKux mooeeil Ha daze a3vlKoe
nPOZPAMMUPOBANHUA, OA3 OAHHBIX U NAKEMO08 NPUKIAOHBIX HPOZPAMM
Bosmoocnocmu  cOBpeMEHHbIX U NEPCNEeKMUBHbIX  CPeOCmE  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexnono2uu NPOEKMUPOSAHUSL U UCNOTIL308AHUSL OA3 OAHHBIX
Tunosvie pewienus, OuOIUOMEKU NPOSPAMMHBIX MOOYVIel, WAONIOHbL, KIACCH
00bEeKmMOo8, UCNONb3YeMble NPU PA3PAbOMKe NPOSPAMMHO20 0OechedeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8anusi NPOSPAMMHbBLX UHMePDelicos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Huempymenmor u memoost npoekmupoganus u ouzatina MC
OcHo8bl COBpeMEHHbIX cucmeM YNpagieHus: 6a3amu OaHHbIX
CogpemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoow ananuza u 0606weHUs Ome4ecmeeHHo20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujell 001acmu Uccied08aHull

Hcnonvzoeams  cywecmgyiowue  munogvle  peuwieHus U wadIoHbl
NPOEKMUPOBAHUsL NPOZPAMMHO20 0becnedeHus

Ilpumensamos ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUS — NPOSPAMMHOZ0
obecnevenus, cCmpyKmyp OaHHbulLX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMeEPPelicos8
Koouposame na saizeikax npoepammuposanus

Ananusz  8o3moodicHOcmeli  peanusayuu  mpeOO8aHUU K NpOSPAMMHOMY
obecneueHuro

Oyenka u coanacosamue cpoko8 8blNOJHEeHUs NOCMABIEHHbIX 3a0ay
IIpoexmuposanue 6a3 danHvIx



HJ1-3.11K-6

3namop

Ymemo

Braoempw

Oyenka u coanacosanue CpoKo8 GblNOIHEHUsL NOCMABIIeHHbIX 3A0a4

Yempanenue obnapysicennvix necoomeemcemesuii

Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay AHaIUMUYecKo2o xapakmepa,
NPeononazaruux ebloop U MHO2000pa3sue akmyaibHbIX CHOC0008 peueHus 3a0ay

Ilpumensaem coeépemennvie npuemvl padomsl ¢ UHCHIPYMEHMATbHbIMU
cpeocmeamu, nOOOEPHCUBAIOUWUMU CO30AHUE NPOZPAMMHBIX RPOOYKM 068
U NPOZPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUPOSAHUS, 0a3
OAHHbBIX U NAKEM 08 RPUKTAOHBIX NPOZPAMM
Bosmoodxcnocmu  cOBpeMEeHHbIX U NePCReKMUBHbIX  CPeOCm8  paspadbomru
NPOCPAMMHBIX NPOOYKMO8, MEeXHUUECKUX cpeocme
Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOIL308AHUSA OA3 OAHHBIX
Tunosvie peuwienus, OuOIUOMEKU NPOCPAMMHBIX MOOYIel, WAOIOHbL, KIACCH
00beKmMOo8, UCNOoNb3YeMble NPU pa3spadbomKe npoepammHo20 obecnedeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppeticos
A3viku npoepammuposanus u pabomul ¢ 6A3aMu OAHHHIX
Hncmpymenmol u memoowt npoexmuposanus u ousauna UC
OcHobl co8peMenHbIX cucmeM Ynpaegienus 6a3amu OaHHbIX
Cogpemennvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606wenUss OMeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu uccie008aHull

Ipumensmov ~ memoovl u  cpedcmea  NPOEKMUPOBAHUSL — NPOSPAMMHOZO0
obecneueHus, CMpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOZPAMMHBIX UHMepdelicos
Koouposambe na a3vikax npocpammuposanus

IIpoexmuposanue 6a3 danHvIx

Yempanenue obnapysicennvix necoomeememaeuti

Hesamenvrocms, nanpasiennas Ha peuleHue 3a0a4 aHaIUmMu4ecKko20 xapakmepa,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletus 3a0a4

CootBercTBrie  0230BOMY _VPOBHIO  OCBOEHHMs KOMIIETEHIMH  IUIAHUPYEMBIM
pe3ynbTaTaM 00y4YeHUs U KPUTEPHUSIM HX OLICHUBAHUS (OLICHKA: XOPOILO):

MK-3 Cnoco0eH NpHMeHSITh COBpPeMeHHble HH(OPMAIMOHHBIE TEXHOJIOTHH MPH
NPOCKTHPOBAHUH, PeaTU3aliH, OLCHKEe Ka4eCcTBa U aHAIU3a d(PPEeKTHBHOCTH
MaTeMaTH4eCKUX Mojesell H(1WJIM) NPOrpaMMHOro odecneyeHus AJisi pelieHus
3a/1a4 B Pa3JIMYHbIX MPeJIMEeTHBIX 00/1aCTAX

HJI-1.1TK-3

3namo

Hcnonvzyem coepemennvle peuieHus u mexHoa02uu npoeKmuposanus
npu pazpadomie npPoZpaAMMHO20 00ecneyenus
Bosmootcnocmu  cospemennvix U nepcneKmusHublX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCME
Memooonozuu  paspabomku npocpammuozco obecneueHusi U MexXHONOUU
npoSPaAMMUPOBAHUSL
Ipunyunsr nocmpoenus apxumekmypvl HPOCPAMMHO20 0OecneyeHus U 6uUobl
apxXumeKmypbl NpOCPAMMHO20 0bechedeHus
Memoowi u cpedcmea npoekmuposanust NPOSPAMMHBIX UHMepgheLicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmor u memoowt npoexmuposanus u ouszavna UC
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpykmypHble A3bIKU NPOSPAMMUPOBAHUS



Memoowi ananuza u 0606weHUs OMe4eCmeeHHo20 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayioujell 001acmu Uccie008aHul

Ymems Bvipabamvieams eapuanmul peanruzayuu mpebosanuti
Koouposamve na s3v1kax npoepammuposanus
Bepuguyuposams cmpyxmypy npoepammHozo Kooa
Bnaoemp Paspabomxa, usmenenue u coznacosanue apxumekmypvl NpopaAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U aPXUMEKMOpPOM NPOSPAMMHO20
obecneuenus
IIpoexmupoeanue npoecpammuvix unmepdgeticos
Paszpabomka cmpyxkmypor npoepammnozo kooa UC
Bepugurxayus  cmpykmypovr  npocpammmnoco  kooa HC  omuocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapystcennvix necoomeememasuii
IIK-6 Cnocoben ucnonv3oeamsv coépemMeHHble Memoobl PA3PAdOmMKU NPOPAMMHBIX
cucmem u peanu3ayuu KOHKPEemHuIX Ai120pUmmos MamemamuyecKkux mooeneil
Ha 0aze A3bIKOG NPOPAMMUPOBAHUA, 0A3 OAHHBIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCnoOIb306amMb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHIEEHHO20
UHmeN1eKma 6 nociedyruieil nPopheccuoHanIbHOIl 0eaAmeabHOCHU 8 Kavyecmeae
HAYYHBIX COMPYOHUKO0S8, npenooagamesneil 00PA306aMENbHBIX OP2AHUAUUIL
evlcuLezo 00pa306anUs, UHICEHEPOB,
MexXH0N10206
HJI-1.1IK-6 Hcnonvzyem coepemenHble UHCIMPYMEHMANbHble cpeocmea
paspadomku 6a3 OAHHBIX, NPUKTAOHO20 NPOPAMMHO20 00ecneyeHus u
cucmem paziuyHo20 YYHKYUOHATbHO20 HAZHAYEHUA
3uamo Bosmoorcnocmu  cospemennvix U nepcnekmusHuvlX  Cpeocms  papabomku
NPOSPAMMHBIX NPOOYKMO8, MEeXHUUECKUX Cpeocma
Memoodonozuu u mexnono2uu nNPOEKMUPOBAHUs U UCNOIb308AHUS 0A3 OAHHBIX
Tunosvle pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, uadbIoHbl, KIACCbl
00beKmo8, UCnovb3yemvle npu paspadomke NpocPaAMMHO20 0OecneyeHus
Memo0dwsl u cpedcmea npoexmuposanusi 6a3 OAHHbIX
Memoowl u cpedcmea npoekmuposanusi NPOCPAMMHbBIX UHMepgeticos
A3viku npoepammuposanus u pabomul ¢ 6A3amMu OAHHLIX
Hncmpymenmotr u memoowt npoexmuposanus u ousavna UC
OcHoBbl cOBpeMenHbIX cUCmeM Ypaesienus 6a3amu OaHHbIX
Coepemennvie 00beKMHO-0OPUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606weHUss OMeuecCmEeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayloujeli 061acmu Uccieo008anul
Ymems Ilpumenamos  memoObt U  cpeocmeéa  NPOEKMUPOBAHUS  NPOSPAMMHOL0
obecneyeHus, CmpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMeEPPelicos
Koouposamve na si3vikax npoepammuposanusi
Bnaoemo IIpoexmuposanue 6a3 danHvIx

IIpoexmuposanue npocpammuuix unmepgeucos
Yempanenue obnapysicennvix Hecoomeemcemauil
HeamenvHocmy, HAnNpasieHHas Ha peulenue 3a0ay aHAIUMUYecKko20 xapakmepa,
npeononazaryux blOOp U MHO2000pa3ue akmyaibHblX CHOCOO08 peuleHus 3a0ay



HJT-2.TTK-6

3namop

Ymemo

Braaoempo

HJI-3.1TK-6

3namo

Jlemoncmpupyem 3Hanus  Memooos, MEXHON02UNl U CPeocme
paspabomku  pazpadbomkKu NPOPAMMHBIX CUCHEM U  Peanu3ayuu
KOHKPEMHbBIX AN20PUMMOE MAMEMAMUYecKux mooeneil Ha 6asze A3blK08
npoOpaAMMUpPOSanus, 6a3 OAHHBIX U RAKEMO8 NPUKTAOHBIX HPOZPAMM
Bosmooichocmu  cospemennbix U nepcnekmueHwvix  Cpeocms  paspadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX Cpeocme
Memoodonozuu u mexHonio2uu nNPOEKMUPOBAHUs U UCNOIL308AHUS 6A3 OAHHBIX
Tunosvie pewieHus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, WAabIOHbl, KIACCH
00beKmo8, UCnoIb3yemvle npu paspadomke npocpamMmMHO20 0becneyeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OAHHLLX
Memoowbl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMepeticos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OaGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C
OcHo8bl COBpeMEHHbIX cucmem YnpagieHus 0a3amu OaHHbIX
CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606WeHUss OMeYeCmEEeHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomseemcmaytouell 001acmu UCCcied08anull

HUcnonvzoeamsv  cywecmsyowue  munosvie  peuileHus U - UAOIOHbI
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetsl

Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMep@elcos
Koouposamv na azvikax npoepammuposanus

Ananuz  8o3modICHOCmel — peanusayuu  mpeOO8aHull K NPOSPAMMHOMY
obecneuenuro

Oyenka u coenaco8anue cpoko8 blNOIHEeHUs NOCMABIEHHbIX 3A0ay
IIpoexmuposanue 6a3 danHvIx

Oyenxa u coenacosanue CpoKos8 GblNOIHEHUsI NOCHABIEHHbIX 3a0ay

Yempanenue obnapyscennvix necoomeememauii

HesimenvHocmy, HANPAGIeHHAs HA peulerue 3a0ay aHATUMUYEecKo20 Xapakmepa,
npeononazaruux blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay

Ilpumensaem coeépemennvle npuemvl padomvl ¢ UHCHPYMEHMATbHbIMU
cpeocmeamu, ROOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX RPOOYKMO8
U NPOZPAMMHBIX KOMNJIEKCO8 HA 0a3e A3bIKO8 NPOZPAMMUPOSAHU, 03
OAHHBIX U NAKEM 08 RPUKIAOHBIX NPOZPAMM
Bosmoosxcnocmu  cOBpeMEeHHbIX U NEPCReKMUBHLIX — CPeOCm8  paspadbomru
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAONIOHbI, KIACCH
00beKMOo8, UCNONb3YeMble NPU PaA3padboOmKe npoepamMmHo20 obecnedeHus
Memoowl u cpedcmesa npoexmuposanus 6a3 OAHHHIX
Memoovl u cpedcmea npoekmuposanus NPOSPAMMHBIX UHMEPDECcos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Hncmpymenmot u memoowt npoexmuposanus u ousavina UC
OcHo8bl co8peMeHNbIX cucmem YnpaeieHus: 6azamu OaHHbIX
Cospementvie 00bEKMHO-0PUCHMUPOBAHHbBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoodwl ananuza u 0606weHUss OMeueCmBeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayiouell 001acmu Uccie008aHull



Ymems Ilpumensimo ~ memoovl u  cpedcmea  NPOEKMUPOBAHUSL  NPOSPAMMHO20
obecneyeHus, CmMpyKmyp OaHHbIX, 0A3 OAHHBIX, NPOSPAMMHBIX UHMepPelicos
Koouposamb na sizeikax npocpammuposamust

Bnaoemuo Ilpoexmuposarue 6a3 danHvIx
Yempanenue obnapysicennvix Hecoomeemcemaeutl
HesimenvHocmb, HANPABNIEHHAs HA peulenUe 3a0ay AHATUMUYEeCK020 Xapakmepd,
NPeOnonazaruux 6bloop U MHO2000pa3ue akmyaibHbIX Cnoco008 peueHus 3a0ay

CootBerctBe HPOJABHMHYTOMY VPOBHIQO OCBOEHHUS KOMIETEHLMH IJIAHUPYEMBIM
pe3ynbTaTaM 00y4YeHHs U KPUTEPHSIM HX OLICHUBAHUS (OLCHKA: OTJIUYHO):

IK-3 Crnoco0eH npuMeHSITb COBpPeMeHHble HWH(OPMAIMOHHBIE TEXHOJIOTHMH MPH
NPOEKTHPOBAHNH, PeaTu3alMy, OlleHKe Ka4ecTBa M aHAIN3a 3P PeKTHBHOCTH
MaTeMaTH4eCKUX Mojesiell H(WJIM) NPOrpaMMHOro odecrevyeHusi 1JIsl peleHnst
3a/1a4 B Pa3JIMYHbIX PeJMETHBIX 00/1aCTAX

HJI-1.1IK-3 Hcnonvzyem coepemennvle pewieHua u mexnoa02uu npoeKmupo8anus
npu pazpabomie nPoZPaAMMHO20 0decneyenus
3namo Bosmooichocmu  cospemennvix U NEpCHeKmMUSHubIX  Cpeocms  pazpabomku

NPOSPAMMHBIX NPOOYKNO8, MEeXHUYECKUX CPedCma

Memooonoeuu pazpabomku npoecpAMMHO20 0DecneyeHuss U  MexHoLIO02UU
NPOSPAMMUP OBAHUSL

Ipunyuner nocmpoenuss apxumekmypvl HIpPOSPAMMHO20 00ecneyeHus U 6uUdbl
apxumexmypbol NPOCPAMMHO20 0becnevenus

Memoowbl u cpedcmea nPoOEeKMuUPoOBaHUs NPOSPAMMHBIX UHMePHelicos

A3biKU npocpammuposanus u pabomol ¢ 6A3aMu OAHHLIX

Huempymenmor u memoost npoekmupoganus u ouzatina C

Cogpementvie 00beKMHO-0PUESHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
CoepemeHnvie cmpyKmypHble A3bIKU NPOCPAMMUPOBAHUS

Memoow ananuza u 0606weHUss OMe4ecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeememayiougetl 001acmu Uccied08aHul

Ymemso Buipabamvieams 6apuanmol peanuzayuu mpedosanuti
Koouposamv na azvikax npocpammuposanus
Bepuguyuposams cmpyxmypy npoepammHozo Kooa

Braoemsw Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO20
obecneyeHusi ¢ CUCTMEMHbIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHO2O
obecneueHus

IIpoexmuposanue npocpamMmubix unmep@encos

Paspabomxa cmpykmypelr npoepammnozo kooa UC

Bepugpukayus ~ cmpykmypol  npocpammuozo koda HC  omuocumenvHo
apxumexmypwl UC u mpebosanuii 3axazyuxa k UC

Yempanenue obnapysicennvix Hecoomeememauil

ITIK-6 Cnocoben ucnonv3oeamov coépemeHHble Memoobl PA3PAOOMKU RPOZPAMMHBIX
cucmem u peanu3ayuu KOHKPEmHbIX Ai120PUMMOE MAMEMAMUYECKUX mooeneil
Ha 0a3ze A3bLIKOG NPOPAMMUPOBAHUA, 03 OAHHBIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCnOIb306amb 3HAHUE OCHOGHbIX MEMO008 UCKYCCHIBEHHO20
uHmeN1eKma 6 nociedyruieil npoPheccuonanbHoll 0eameabHOCMU 8 Kayecmee
HAYYHBIX COMPYOHUKOS, npenooagameneil 00pPA306aMENbHLIX OP2AHUAUUIL
evicULe20 00pA306aHUsL, UHIHCCHEPOB,
MexHoN10206



HJT-1.ITK-6

3namop

Ymemo

Bnaoemuw

HJT-2.1TK-6

3namo

Ymemo

Hcnonvszyem coepemenHble UHCMpYMeHmalbHble cpeocmea
paspadbomku 6a3 OAHHBIX, NPUKTAOHO20 RPOCPAMMHO20 00ecneueHus u
cucmem paziuiuHo20 YYHKYUOHATbHO20 HAZHAYEHUS
Bosmooxcnocmu  cO8peMeHHbIX U NePCNeKMUBHLIX — CPeOCm8  paspadomKu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu NPOEKMUPOBAHUS U UCNOL308AHUSA OA3 OAHHBIX
Tunosvie peuienus, OuOIUOMEKU NPOCPAMMHBIX MOOYIel, WAOIOHbL, KIACCH
00beKmMOo8, UCNOAb3YeMble NPU pa3spadbomKe npoepammHo20 obecnedeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoovl u cpedcmsa npoekmupo8anusi NPOZPAMMHBIX UHMePheLicos
A3viku npoepammuposarus u pabomoi ¢ 6a3amu OAHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousauna UC
OcHO8bI COBPEMEHHBIX CUCmeEM YIPAGIeHUs: 0a3aMu OAHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUSL
Memoowvi ananuza u 0606weHUs OMe4eCmeeHHo20 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayroueli 061acmu uccie008aHull

Ilpumensamov ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUS — NPOSPAMMHOZO0
obecneueHus, CMpyKmyp OaHHbIX, 0a3 OAHHbLIX, NPOCPAMMHBIX UHMEPPelico8
Koouposambe na a3vikax npocpammuposanus

IIpoexmuposeanue 6a3 OanHbIX

IIpoexmuposaHnue npocpammuvix unmepdgeticos

Yempanenue obnapyosicennvix necoomeemcmeuii

Heamenvnocmy, HanpasienHas Ha peuleHue 3a0ay aHaIUMU4ecKko20 xapakmepa,
NPeononazaruux 6bloop U MHO2000pa3ue aKkmyaibHbIX Cnoco008 peuleHus 3a0ay

Jlemoncmpupyem 3nanus  Memooo8, MeEXHONO0UI U  CPeocme
paspabomku  paspadomku NPOZPAMMHBIX CUCHEM U peanu3auuu
KOHKDPEMHbBIX AN20PUMMO8 MAMEMAMUYECKUX MOOeell Ha Da3e A3bIK08
npozpammuposanus, 6a3 OAHHLIX U NAKEN 08 NPUKTIAOHBIX NPOZPAMM
Bosmoosxcnocmu  cOBpeMEHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadbomKu
NPOSPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOTL30BAHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYAEU, UWAONIOHbI, KIACCH
00beKmMOo8, UCNONb3YeMble NPU pa3padbomKe npoepamMmHo20 obecnedeHus
Memo0dwsl u cpedcmea npoekmuposanusi 6a3 OAHHbIX
Memoovl u cpedcmsa npoekmupo8aHusi NPOZPAMMHbBIX UHMePhelicos
A3vlku npocpammuposanus u pabomul ¢ 6azamu OAHHbIX
Hncmpymenmot u memoowt npoexmuposanus u ousavna UC
OcHo8bl co8peMeHNbIX cucmem YnpaeieHus: 6azamu OaHHbIX
Cospementvie 00bEKMHO-0PUCHMUPOBAHHbBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoovl ananuza u 0606weHUss OMevyecmeeHH020 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouell 001acmu Uccied08aHull

Hcnonvzoeamv  cywecmeylowue  munogvle — pewieHus U - WadioHbl
NPOEKMUPOBAHUSL NPOSPAMMHO20 0DecneyeHUs

Ilpumensimov ~ memoovl u  cpedcmea  NPOEKMUPOBAHUL  NPOSPAMMHO20
obecneueHus, CmMpyKmyp OaHHbIX, 043 OAHHBIX, NPOSPAMMHBIX UHMepQetico
Koouposamb na sizvikax npocpammuposarust



Braaoemsw
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3namop

Ymemo

Braaoemuw

Ananuz  8osmodcHocmetl  peanusayuu  mpeOO8aHUll K NPOSPAMMHOMY
obecneyeHuo

Oyenka u coenacosanue cpoKos 6blNOJHeHUs. NOCMABIEHHbIX 3A0ay
Ilpoexmuposanue b6a3 oanHvlx

Oyenxa u coenacosanue cpoKos 6blNOIHEHUsL NOCMABIEHHbIX 3A0ay

Vempanenue obnapyicennvix Hecoomeemcmeuil

HesimenvbHocmb, HANPAasieHHas Ha peulerue 3a0ay aHATUMUYecko20 xapakmepd,
npeononazarnwux 6b100p U MH02000pasue aKmyaibHbIX CHOC0008 peuleHus 3a0ay

Ilpumensaem coeépemennvie npuemsl pabomyl ¢ UHCHPYMEHMATbHLIMU
cpeocmeamu, nOOOEPHCUBAIOUWUMU CO30AHUE NPOZPAMMHBIX RPOOYKH 06
U NPOZPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUPOBAHUS, 0a3
OAHHbBIX U NAKEMO08 RPUKTAOHBIX RPOZPAMM
Bosmooxcnocmu  cOBpeMeHHbIX U NePCReKMUBHbIX  CPeOCms  paspadbomru
NPOCPAMMHBIX NPOOYKMO8, MEeXHUYECKUX Cpedcma
Memooonocuu u mexnono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Tunoevle pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, uabloHbl, KIACCbl
00beKmo8, UCnovb3yemvle npu paspadomke NPocPaAMMHO20 0OecneyeHuUs
Memoowvi u cpedcmea npoekmuposarnus 6a3 OAHHbIX
Memoowl u cpedcmea npoexmuposanus NPOCPAMMHBIX UHmMeppelicos
A3viku npoepammuposanus u pabomul ¢ 6A3aMu OAHHHIX
Hncmpymenmol u memoowt npoexmuposanus u ousauna UC
OcHobl coBpeMenHbIX cucmeM Ynpaesienus 6a3amu OaHHbIX
Cogpemennvie 00beKMHO-0PUEHMUPOBAHHBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606wenUs OMeuecCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroueli 0o61acmu uccie008aHull

Ilpumensimo ~ Memoovl U  cpeocmea  NPOeKMUPOBAHUS — NPOSPAMMHOZ0
obecneueHus, CMpyKmyp OaHHbIX, 0A3 OAHHBIX, NPOCPAMMHBIX UHMepdelicos
Koouposambe na a3vikax npocpammuposaus

IIpoexmuposanue 6a3 danHvIx

Yempanenue obnapyotcennvix necoomeememeuti

HesmenvHocms, HanpasieHnas Ha peuleHue 3a0ay aHaIumuyecko2o xapakmepa,
npeononazaruux 66100p U MHO2000pasue aKkmyaibHblX Cnocob08 peuieHus 3a0ay

TunoBbie KOHTPOJIbHBbIE 3aJaHUS WJIN HHBbIE MATePHAJIbl, He00X0AUMBbIe 1JIsl OLleHKH
3HAHMI, YMeHHUil, HABLIKOB U (MJIM) ONBITA AeATEIbHOCTH, XapPAKTEPU3YIOIIMX 3Talbl
(popMupoOBaHUSI KOMIIETEHIHI1 B polecce OCBOEHHUsI 00pa30BaTeIbHON MPOrpaMMbl

3a‘leTHO'3K3aMeHaHHOHHBIC MaTepuaJbl AJIA HpOMe)KyTO'lHOﬁ aTrecralnum

(3x3ameH)

Bomnpocs! 11 MOATOTOBKH K 3K3aMeHY
1. BeruucnurtensHble KiIacTephl. BeraumcnurtenbHble ceTH. Berumcnenuss B MHTepHeT.
I'oMOreHHsbIe ¥ reTepOreHHbIE PaCIPEIEIEHHbIE CUCTEMBI.

»own

Tomonoruu KOMIBIOTEPHBIX ceTel. MaciTadupyemMbie TOTOJIOTHH.
Teopetrnko-rpadoBbie XapaKTEePUCTUKNA MACIITAOUPYEMBIX TOMOJIOTUH.
Pacnipenenensslii anroputM kak Gopma napasuiensHoro aiaroputrMa. Pazaenenue 3amaumn

Ha He3aBHCHMBIE IOA3adayu. PasjeileHHe 3amadyd Ha 3aBHCHMBIE MOA3amadyd, OOMeEH
COOOIIIECHUSIMMU.



Comnporpammel. ['onka nanubix. [Ipobaema genmoxa.

Teopusa Xoapa nocineq0BaTeNIbHbIX B3aMMOIEHCTBYIOIIUX ITPOLIECCOB.

[Tpumepsl pacripesieNeHHbIX aIrOpUTMOB.

OmnpeneneHue CIOXKHOCTH PACHPEICICHHOIO aIrOpUTMa Yepe3 OO0bEeMbl JIaHHBIX,

IIepEAaBAEMBbIX MEX/1y BBIYUCIUTEIbHBIMU y3JIaMU.

9. OmnpeneneHue ¥ IPUMEHEHUE BOJIHOBBIX alTOpUTMOB. CeMENHCTBO BOJTHOBBIX aITOPHUTMOB.
Anroputmsl 06xoJa.

10. Anroputmel u36panus nunepa. Anroputm Kopaua-Karrena-Mopana. OOHapyskeHHe
3aBEpILICHMUS.

11. Anonumnslie cetd. BeposTHOCTHBIN anroput™m u3Opanus nauaepa. Beranciaenue pazmepa
CETH.

12. KoMMyHHUKaIIMOHHBIE TPOTOKONBl. CHMMETPUYHBIA MPOTOKOJI pa3ABIKHOTO OKHA.
[IpoTokona ¢ TaliMepamu.

13. Anroputmel  mapmpyTtusanuu.  AnroputM  Netchange.  MapmpyTtuzamms ¢
UCIOJIb30BaHUEM KOMIAKTHBIX Tabui. Mepapxuueckas MapipyTH3aiusl.

14. HeGnokupyemass KOMMYyTalMsl TaKETOB.

15. Ilpobnema meperpy3ku M HEJOTPY3KH Y3JI0B BBIUMCIUTENIBbHOW ceTu. Pacuer paboueit
Harpy3ku. CtaTuueckas 0aJaHCHUpPOBKA.

16. lunamuueckas GalaHCHPOBKa, IEPEBO] HATPY3KHU.

17. PoGactublie anroputmbl. CTaOUIU3UPYIONIUECS aJITOPUTMBI.

18. OTKa30yCTONYMBOCTh B aCUHXPOHHBIX cucTemMax. HeBo3MoxHOCTh KOHceHcyca. Crnabas
3aBEpUIAEMOCTb.

19. OTka30yCTOHYMBOCTh B CHHXPOHHBIX cHucTeMaX. CHHXPOHHBIE MPOTOKOJbBI MPUHATHUS
pelIeHus.

20. ITpoTtokounsl ¢ ayreHTU(UKanueil. CHHXpOHU3ALUS YacOoB.

21. O6Hapy)eHHEe HEUCITPABHOCTEH.

22. Crabunusanusi.

N o

Ilepeyenbr KoOMNeTeHIU (YACTH KOMIETEHIHH), TPOBEPSIeMbIX OIEHOYHBIM
CpeacTBOM
IMK-3 (. 1-11), TTK-6 (. 12-22).

4.2 MeToauyeckue MaTepuaJibl, onpe/e/siioliue Npoueaypbl OeHUBAHUS 3HAHUI,
YMEHHUil, HABbBIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XAPaAKTEePHU3YKOIIUX ITalbl
(popMupoBaHus KOMIETEHIM I

MeTtoauuecKkne peKoMeH/IaINH, ONIPeIe/sIIOIINeE MPoleIyPbl OLeHNBAHNUS TECTOB:

Tect npoBoautcs onnaiin B cucreme Moodle nin Google Docs u orpanudeH 1mo BpeMeHH.
Ha cnmauy Tecra maercst [Be MOMBITKH. TeCT CUMTAETCS YCHENIHO MPONIECHHBIM €CIH CTYACHT
paBWJIbHO OTBeTMI Ha 70% BOMpOCOB.

MeToanueckne  peKOMEHAALMH, ONpelejsiiOlMe NpPoUeAyPbl  OUEHHWBAHUSA
BBINOJIHEHUS] KOHTPOJIbHBIX 3a1aHMii:
3a)IaHI/Ie CUHUTACTCS BBIIIOJIHEHHBIM IIPH BBIITOJIHEHUU CICAYIOIMUX YCHOBHﬁZ
— IPEAOCTAaBIIEH NCXOIHBIN KOJ IMPHUIIOKECHHS;
— TPOAEMOHCTpHUpOBaHA PabOTOCIIOCOOHOCTH MPUIIOKEHHUSI HA KOMITBIOTEPE;
— CTYACHT HIOHUMACT I/ICXO)IHBIﬁ KO M OTBCYACT HA BOIIPOCEHI I10 €TI0 OPraHu3ainuu,
— TMIPOBEIECHBI pacyeThl MO aHaldu3y MOJEIM CETH, CTYICHT MOXET HuX
MHTEPIPETHPOBATH U 000CHOBATH MPABMIIHOCTh PE3yJIbTATOB.

MeToanueckue PpeKOMEHJAAUMU, OIpeaessiioniue Npouexypbl OLEHHMBAHUS Ha
IK3aMcHeE:



[Ipouenypa mpoMeXKyTOUYHOM aTTECTALMU MPOXOAUT B COOTBETCTBUU C llonoxkeHuem o
TEKYIIIeM KOHTPOJIE U MPOMEXYTOUHOH arTtectanuu odyuatontuxcss PI'BOY BO «Kyol'Y».

HtoroBoii ¢opmoit KOHTpOIS cHOPMHUPOBAHHOCTU KOMIIETEHIUH Yy OOYyYarommxcs Mo
JTUCLHUIUIMHE sBJsieTcss dK3aMeH. CTyIeHThl O00s3aHbl CHAaTh AK3aMEH B COOTBETCTBUH C
pacnucaHieM U y4eOHBIM IIaHOM

®OC nDpoMeXyTOUHOM aTTeCTallMM COCTOMT M3 BOIPOCOB K DK3aMEHy, 3azad I10
JTUCIUILIMHE U pe3ysibTaTaM TeKYyIEero KOHTPOJIS.

DK3aMeH 110 AUCHUILTMHE MPECIIEAYET 1eh OLIEHUTH pabOTy CTYyIEHTa 3a KypC, TOJTy4YeHHE
TEOPETUYECKUX 3HAHUHM, WX IMPOYHOCTb, PAa3BUTHE TBOPUYECKOTO MBIIUICHUS, NMPUOOpETeHHE
HABBIKOB CaMOCTOSITEIbHON pa0OThl, YMEHUE NPUMEHATh MOJIYUYEHHBIC 3HAHWS JUIsl PELEHUs
MPAKTUYECKHX 3a7au.

dopma NpoBeeHNs IK3aMEHA: YCTHO.

DK3aMeHaTOpy MpeoCTaBIseTCs IPaBo 3aJaBaTh CTYAEHTaM JIOTOJIHUTEIbHBIE BOPOCHI
10 BCeil yueOHOM mporpaMmme TUCIIUILIIHHBI.

Pe3ynbTar cnaum sx3aMeHa 3aHOCUTCS MpernojaBaTesieM B 9K3aMEHAI[MOHHYIO BEIOMOCTh
U B 3aUYETHYIO KHUXKKY.

OneHnBaHUE YPOBHSA OCBOCHHUS JMCLUUILIMHBI OCHOBBIBAETCS HA KAYE€CTBE BBHITIOJHEHHS
CTYJEHTOM 3aJIaHU} TEKYILIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI dK3aMEHa.

Kpurepun oneHku:

OlIeHKA «HEeYJI0BJIeTBOPUTEIbHO» BbICTABJISACTCH B CJIy4ae BbINOJHEHUS] OJTHOTO U3
YCJIOBHIA:

— HENOHMMaHUE CYIIHOCTH W3JIaraéMblX BOIIPOCOB, TIpyOble OLIMOKH B OTBETE,

HEYBEPEHHBIE U HETOYHBIE OTBETHI HA JJOTIOJHUTEIbHBIE BOIPOCHI;

— BbINOJIHEHO MeHee 50% KOHTPOJIBLHBIX 3aJaHHi.

OIIEHKA «Y/J0BJIETBOPUTEIHHO» B CJIyYae BbINOJHEHUsI YCJIOBHIA:

— YaCTMYHO OTBETHJI Ha JIBa BOMPOCa 3K3aMCHAIIMOHHOTO OMJIeTa WM JOCTaTOYHO
MOJTHO OTBETHJI XOTsI OBI Ha OJMH BOIIPOC;

— BBINIOJTHEHO HEe MeHee 50% KOHTPOJIbHBIX 3aJaHui.

OI[EHKA «XOPOII0» B CJIy4Yae BbINOJHEHUS YCIOBHIA:

— JIOCTAaTOYHO TOJHO OTBETHJI Ha JIBa BOTPOCA IK3aMEHAIIMOHHOTO OMIIeTa;
— JIaHBI YaCTUYHBIC OTBETHI HA JOMOJIHUTEIBHBIE BOIIPOCHI;

— BBINIOJTHEHO HEe MeHee 60% KOHTPOJBHBIX 3aaHH.

OLICHKA «OTJIUYHO» B CJ1y4Ya€ BbINNOJIHCHUA yCJIOBI/Iﬁ:

- FJ'Iy60KI/I€ HNCYCPIBIBAIOIINWEC 3HAHUA 110 BOIIPOCAM 3K3aMCHAIITMOHHOT'O 6I/IJ'IeTa;
— JaHbl IPAaBUJILHBIC U KOHKPCTHBIC OTBCTHI HA JOIMMOJIHUTCIIBHBIC BOIIPOCHI;

— CHJaHBbI BCC TCCThI U BBIIIOJJHCHO HC MCHEC 80% KOHTPOJIBHBIX 3aJIaHUi.

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH
3JI0pOBbsI BEHIOUPAIOTCA C YUETOM UX WHAMBUIYATbHBIX ICUXO(DU3UYECKHX OCOOEHHOCTEH.

— IIpY HEOOXOMMOCTH UHBAJIUAAM U JINIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEOCTABIIACTCA JOMOJHUTEIIBHOE BPEMS I IIOArOTOBKH OTBETA HA DK3aMEHE;

— IIPU MIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB 00yUEHHs MHBAINUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C X MHJIUBUIYaJIbHBIMA OCOOCHHOCTSAMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IIpOLelypa OLIEHUBAHUS pe3ylbTaTOB OOYyYEeHHUS MO JUCHUILUIMHE MOMKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Iponienypa oneHUBaHUsI PE3yJIbTATOB OOYUYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbS TI0 AUCIHUILTUHE MPEAyCMaTpUBaET MpenocTaBlieHne HHPOPMAIUU B
dbopmax, aanTUpOBaHHBIX K OTPAHUYCHUSM MX 370POBBS M BOCIIPUSATHS WH(POPMAIIHH:

JUis 11 ¢ HapyIICHUSIMH 3PEHUS:

— B I1€4aTHOW (hopMe YBEIIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jliist JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (hpopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. IlepeyeHb OCHOBHOM M [ONOJHUTEJBHOM Y4YeOHOH JHUTEpaTypbl,

He00X0UMOi1 1JI1 OCBOECHHUSA TUCIMILIMHBI (MOLYJIA)

5.1 OcHoBHas JiMTEpaTypa:

1. ITapdenos, /1. B. [lapannensHbie 1 pactpeneneHHbIe BEIYUCICHHS | yueOHoe mocodue /
. B. ITapdenos, JI. A. IlerpyceBuu. — Mocksa : PTY MUPDA, 2022. — 92 c. — Tekcr :
uIeKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOIMOTEYHAasT ~ cuUcTeMa.  — URL:
https://e.lanbook.com/book/265658 (mara obpamenus: 09.06.2023).

2. Muxos, A. 1. PacnipenerieHHbIe CUCTEMBI U aJlTOPUTMBI : ydeOHoe mocodue / A. U.
Mukos, E. b. 3amsaruna. — 2-¢ m3a. — Mocksa : UHTYUT, 2016. — 246 c¢. — Tekcr :
uIeKTpoHHBIH  //  JlaHb : JJNIEKTPOHHO-OMOIMOTEYHAsT ~ cHUCTeMa.  — URL:
https://e.lanbook.com/book/100446 (mara obpamenus: 09.06.2023).

5.2 JlonosiHuTeEIbHAS JIATEPATypa:

1. Tens, XK. Beenenue B pacupenenennsie anroput™sel / XK. Tenas. — Mocksa : MIIMHO,
2009. - 616 c.

2.

3.

5.3. Illepuoauyeckue u3IaHusl:
1. ba3sl manabix komnaHuu «Mct Beroy» http://dlib.eastview.com
2. DOnextponHas oudbmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeT-pecypchbl, B TOM YHc/ie COBpeMeHHbIe npodeccnoHalbHble 0a3bl
JAAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CUCTEMbI
Inexmponno-oubauomeynvie cucmemol (Ib6C):
1. DBC «IOPAWT» https://urait.ru/
2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. 9bC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
4
5

Hayunas snextponnas 6ubnuorexa (HOb) http://www.elibrary.ru/
ITomHOTEKCTOBBIE apXUBBI BEAYIINX 3alaJHbIX HAYYHBIX )KypPHAJIOB Ha Poccuiickon
wiatdopme HayuHbIX )KypHaoB HOMKOH http://archive.neicon.ru



http://dlib.eastview.com/
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/

6. HamuonanpHast dSJeKTpoHHas OWOMMOTEKAa  (IOCTYm K DJIEKTPOHHOW  OMOIMOTEeKe
mucceprauii Poccuiickoit rocynapcrBennoit oubmuoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/

8.  baza nannbix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux ganueix (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 nnpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HHd)OpMaLﬁ/lOHHble CnpasovHble cCucmemasl

1. KoncyneranT [Lmtoc - cripaBodHas mpaBoBasi CUCTEMa (JIOCTYI 10 JIOKATLHOM CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcor c6o600n020 docmyna

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

2. AMepukaHCKas NMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEpCTBO HAayKH U BhICIIEro oOpa3oBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiil mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

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

6. Eaunas xoyekuus nupoBbIX 00pa3oBaTeNbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBEHHOTO MHCTUTYTA pycckoro si3bika nMeHu A.C. [Tymkuna
"OOGpa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmpaBouHo-UH(pOpMaLIMOHHBIN nTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIMKIJIONETUU http://dic.academic.ru/;

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

12. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit denepannn". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponuble 06pazoeamenvhvle U UHGopmayuonusie pecypcovl Kyol'V

=

DnekTpoHHbIN kKaTajgor Hayunoit 6nbmuorexu KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOy THbHOTO JUHAMHYECKOTO 00yueHus http://moodle.kubsu.ru

ba3a yueOHbIX MIIaHOB, y4eOHO-METOAMUYECKUX KOMIUIEKCOB, MyOIMKaui 1 KOH(pepeHIIHH
http://infoneeds.kubsu.ru/

5. bubnuorexa nHGOPMAIMOHHBIX pecypcoB Kadenpbl HH(HOPMALMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. DnexTpoHHbIN apxuB goKymMeHToB KyOI'Y http://docspace.kubsu.ru/

w
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7. DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYPChI Kapeapbl HH(POPMALIMOHHBIX CHCTEM U TEXHOJIOTHM
B oOpazoBannu KyOI'Y wu HayuHo-meroamyeckoro skypHana "IIKOJIBHBIE TOJ/IbI"
http://icdau.kubsu.ru/

6. MeTounqecmle YKazanusa JJIs oﬁyqamumxcn mo OCBOCHHIO

TUCHHUILIAHBI (MOIYJIs1)

Ilo Kypcy nperycMOTPEHO NPOBEACHHE JIEKIUMOHHBIX 3aHATUN, HA KOTOPBIX JIaeTcs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIM Marepuai. B XoJe JEeKUMOHHBIX 3aHATUH pa3Ouparorcs
CBOMCTBA, METOABI OCHOBHBIX 3JIEMEHTOB I1apaJUIEIBHOIO IMPOrPAMMUPOBAHMS, NPUBOIATCS
OpUMEpPbl MX HCIOJb30BaHUSA, MPOBOJUTCS aHaIM3 Haubojiee pPacCHpOCTPAHEHHBIX OIIMOOK
nocrpoeHus mporpamM. llociae mnpocnymmBaHuS — JIEKIUMM  PEKOMEHIYETCS  BBIIIOJHUTH
yIpaXHEHUs], TPUBOAUMBIE B ayJUTOPUH JIJISI CAMOCTOSITEIBHON paboTHI.

Ilo xypcy mpeaycMOTpeHO IpoBeAeHuE 1a00OpaTOPHBIX 3aHATUH, HA KOTOPBIX JAETCS
NPUKIAJAHON CHCTEMaTU3MpPOBAHHBIA Marepuan. B xonme 3aHATHIl pa3duparoTcs TOTOBBIC
IIPOrPaMMHBIE IPWIOKEHUS M IPOBOJUTCS aHanu3 uX mnocrpoeHus. Ilocie 3ansaTus
PEKOMEHAYETCSl BBIIOJHUTL YIPaKHEHUS, NPUBOAKUMBIE B ayAUTOPUU AJI CAMOCTOSITEIBLHOM
paboTHI.

IIpu camocrosTenbHOM paboTe CTYAEHTOB HEOOXOJUMO HU3YYMThb JIMTEpaTypy,
IIPUBEICHHYIO B IIEPEYHSIX BBILIE, JJI1 OCMBICICHHS BBOJUMBIX TOHATHH, aHAIN3a IPEJI0KEHHBIX
MOJIX0/I0B U METOAOB pa3paboTKu mporpamm. Pa3pabareiBasi pemieHHe HOBOH 3aJa4H, CTYIEHT
JIOJDKEH YMEThb BbIOpaTh 3((QEKTHUBHBIC U HA/EXKHbIE CTPYKTYPbl JAaHHBIX Ul IPEICTaBICHUS
uHpOpMaILNH, TOA00paTh COOTBETCTBYIOIINE AJITOPUTMBI I UX 00pabOTKH, yuecTh cenu(uky
A3bIKa IPOrPAMMHUPOBAHMSI, HA KOTOPOM OYyJIeT BhINOIHEHa pean3anus. CTyAeHT JOKEH YMETh
BBITIOJIHATh TECTUPOBAHHE W OTJIAJKy AJTOPUTMOB PEIICHHs 3a/ad C LENbI0 OOHAPYXKECHUS U
YCTpaHEHUS B HUX OLIMOOK.

BaxnelmuM sTanoM Kypca SBISIETCS caMOCTOsITElIbHas paboTa HO AUCHMILIMHE. B
IIPOLIECCE  CAaMOCTOSITENIbHOM  pabOThl  CTYJIEHT MNpUOOpPETaeT HaBBIKM  IapajlIeIbHOIO
(BBICOKOIIPOM3BOIUTENHFHOT0) TPOrPAaMMHUPOBAHUS.

Vcnonb3yloTcss akTHBHBIE, WHHOBALMOHHBIE 00pa3oBaTelbHbIE TEXHOJOIMH, KOTOPBIE
CIOCOOCTBYIOT Pa3BUTHIO OOIIEKYJIbTYpPHBIX, O00IIENpPO(ecCHOHANBHBIX KOMIETEHIUH U
npodecCHOHATBHBIX KOMIIETEHIIMH 00yYaromnXCsL:

e 1pobiaemMHOE 00yUeHue;
Pa3HOYPOBHEBOE O0yUEHHUE;
MIPOEKTHBIE METO/IbI O0YUCHHS;
HCCIIEIOBATENbCKUE METO/IbI B 00YUEHHH;
oOydeHue B COTpyJHUYECTBE (KOMaH IHasl, TPYIIoBas paboTa);
MH(GOPMAIIMOHHO- KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

JUis A1l ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsI IPEAYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIM# C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

V4yeOHO-METOAMYECKIM 0OecrieueHHeM KypCOBO pabOThI CTYAECHTOB SBISIOTCS:

1. yueOHast muTeparypa;

2. HOpMaTUBHBIE TOKyMEHTHI BY 3a;

3. MeToauveckue pa3paboTKU Ui CTYIEHTOB.

CamocrodTenbHas padoTa CTyIEHTOB BKIIIOYAET:

— o(hopmiteHuEe UTOroBOro oT4yeTa (MOSICHUTEIHHON 3aMUCKHN).

— aHaJIM3 HOPMATHUBHO-METOIMYECKOM 0a3bl OpraHu3aIumy;

— aHAJIN3 HAYYHBIX MyOJIMKAIIUU 10 3apaHee ONMpeeIEHHON TeMe;

— aHanu3 U 00paboTKy HUH(POPMAIIH;

— paboTy ¢ Hay4HOM, yueOHOM U METOUYECKON JIUTEepaTypou,

— pabota ¢ koHcnekTamu Jekiuii, IbC.


http://icdau.kubsu.ru/

JU1st caMOCTOATENbHON pabOThI MPEICTABIIAETCS AyAUTOPUS C KOMIIBIOTEPOM U JIOCTYTIOM
B VIHTEpHET, K 371eKTpOHHOI OMOIHMOTEKe By3a U K HH(POPMAIIHOHHO-CIIPABOYHBIM CHCTEMAM.
[lepeueHpb y4eOHO-METOIMIECKOTO 0OCCIICUCHHUS:

1. OcnoBHas oOpa3oBarenbHas IPOrpaMMa BBICHIET0 TPOPECCHOHATHLHOTO 00pa30BaHUSA
(benepaabHOro rocyAapcTBEHHOr0 OIOPKETHOI0 00pa30BaTEIbHOIO YUPEK ICHHS
BhIcIero oOpa3oBanus «KybaHckuil TOCYAapCTBEHHBI YHUBEPCUTET) TI0 HAIIPABICHUIO
IOATOTOBKH.

2. TlonmoxxeHue 0 MPOBEACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MTPOMEKYTOUHOM
aTTecTalluy B eiepaIbHOM rocy1apCTBEHHOM OIOIKETHOM 00pa30BaTEIbHOM
YUpEKACHUU BhICIIEro oopazoBanust «KyOaHCKHI rOCYyJapCTBEHHBIH YHUBEPCHTETY.

3. OO6mue TpeboBaHUs K IIOCTPOCHHIO, COIEPKAHUIO, 0(OPMIICHUIO M YTBEPKICHHUIO
paboueii mporpaMMbl TUCHUIUIMHB DeepanbHOro rocyAapCTBEHHOTO
00pa30BaTENILHOrO CTaHJapTa BBICILETr0 MPO(EeCcCHOHATBHOIO 00pa30BaHuUs.

4. MeToanuecKue peKOMEHALNH 110 COACPIKAHUI0, O(POPMIICHHIO U IPUMEHEHHUIO
00pa30BaTeNbHBIX TEXHOJIIOTUH U OLIEHOUHBIX CPEJICTB B yUeOHOM IIpolLecce,
OCHOBaHHOM Ha denepabHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. VY4eOHbIi MJIaH OCHOBHOW 00pa30BaTeIbHON POTrPaMMBI [0 HAIPABJIECHUIO OTOTOBKH.

®denepanbHbIN TOCYIAPCTBEHHBIN 00pa30BaTEeNIbHBIA CTAHIAPT BBICIIETO
npo¢ecCHOHATBLHOI0 00pa30BaHMsI 10 HAIIPABICHUIO MTOJITOTOBKH.

o

B ocBoeHuH NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydeOHas paboTa (KOHCYIbTAIlUHM) —
JIOTIOJTHUTEILHOE PAa3bsICHEHUE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJBTAlMM IO TPEAMETY SBISIOTCA BaXXHBIM  (PaKTOpOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3alli O0yUeHUS W YCTAaHOBJIICHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W OO0y4arollMMCS HHBAJIWIOM WM JHIOM C OrpaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

/. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIWH, HCHOJb3yeMbIX NpPH

OCYyILECTBJIEHHMH 00Pa30BATEJIbHOI0 MPOIecca Mo JUCHUIJINHE (MOTYJIIO)
7.1 IlepevyeHb HH(POPMALHOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHIi

—IIpoBepka ToMaIIHUX 33AaHUI U KOHCYJIbTUPOBAHHE OCPEACTBOM 3JIEKTPOHHOM MOYTHI.
— Mcnonp30Banme AIIEKTPOHHBIX MTPE3CHTAIMIA TPY TPOBEIECHUH JCKIIMOHHBIX 3aHATHHA

— Cucrema MOODLE

— IIpoBepka nomalHuX 3aJaHUi U KOHCYIbTHpoBaHue nocpeactsom JOUC Kyol'y

7.2 TlepeyeHb JMIEH3UOHHOTO W CBODOJHO PACHPOCTPAHSIEMOr0 NMPOrPAMMHOIO
obecnevyeHust

OpenOffice

Komnunsrop C++

Oracle VirtualBox 6

VMware Workstation 16

Putty 0.76 wu 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, mobas Bepcus
Putty, mro0as Bepcus

Visual Studio Code, Bepcust 1.52+
Eclipse PHP Development Tools, Bepcust 2020-06+
[Tnarua Remote System Explorer (RSE) myst 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. MaTepua/IbHO-TeXHHYECKOe o0ecnevyeHne 1Mo JUCHUILIUHE (MOYJII0)

HaumenoBanue yueOHOW ayTUTOPUH, €€ OCHAILIEHHOCTh

No Bug pabdor
000py/1I0BaHHEM U TEXHHYECKUMU CPeICTBAaMHU 00yUeHHUS
1. JlexumoHHbIe 3aHATUS | AyauTopus, YKOMILJIEKTOBaHHAasI CHeralIn3upOBaHHON
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00yUYEeHHSI
2. JlaGoparopHble 3aHATHS | AyAUTOpUS, YKOMIUIEKTOBaHHas CHenualIn3upoBaHHON
MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
KOMIIBIOTEPaMH, IPOEKTOPOM, MPOrPaMMHBIM 00eCrieUeHUEM
3. [TpakTueckue 3aHATHS | AyAUTOpPHS, YKOMILUIEKTOBaHHAs CHeUaIN3UPOBaHHON
MeOeJIbI0 U TEXHUYECKUMU CPEACTBAMH 00YUESHHUSI
4. I'pynmoseie Aypuropus, YKOMILUIEKTOBaHHAs CHeUaIN3UpOBaHHON
(MHAMBUIYaTBLHBIE) MeOenbl0 M TEXHUYECKMMU  CPEICTBAMH  OOy4YeHUs,
KOHCYJIbTallu1 KOMIIbIOTEPaMHU, MPOrpPaMMHBIM 0OeclieueHueM
S5. Texkymuid  KOHTpOJIb, | AyAUTOpPUS, YKOMIUIEKTOBAHHAs CHELUaIN3UPOBAHHON
IIPOMEXKYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTauus KOMIIBIOTEpaMH, IPOrpaMMHBIM 00ecIieYeHHEM
6. CamocTosTenbHas Kabuner 11 camMocCTOSTENbHONM  pabOThl, OCHAIIEHHBII
pabora KOMIIBIOTEPHON TEXHHMKOW C BO3MOXXHOCTBIO MOIKIIOYEHHS K

cet «VIHTEepHET»,IPOrpaMMOIl HKPAaHHOTO YBEIUYEHUS U
00€eCrevyeHHbII TOCTYIIOM B AJIEKTPOHHYIO HH(OPMallMOHHO-
00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

IIpumeuanue: KonTkpernsanus ayautopuii U ux ocHauienue onpenensercs OIIOIL



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

