MwuHUCTEPCTBO Haykm 1 Bbicllero obpasoBaHus Poccuickon denepaunm
denepanbHoe rocygapcteeHHoe GioaKeTHOe 06pasoBaTenbHoe yupexaeHme
BbICLLIEr0 0Opa3oBaHus
«CaHkT-lNeTepbyprckuin rocyqapCTBEHHbIN YHUBEPCUTET NPOMbILLNEHHbIX TEXHOMNOMMIA 1 An3anHa»
(Cnerynta)

TlonMMHHHUK 31eKTPOHHOr0 JOKyMeHTa, moxnncanHoro DIIII, xpanntes B

CHCTeMe YIeKTPOHHOTO JOKYMEHT0000poTa YTBE P)KD' AHO
OI'bOY BO «Cankr-lleTepdyprekmii rocyiapcTBeHnbIii yRHBepcHTET o
NPOMBIILIEHHBIX TEXHOJIOIHI 1 H3aiiHay» nepBb| N NPOpPeKTOop, NPOPEKTOp No

Cepruduxar 01 51 53 ¢3 00 5 b0 ab be 4¢ a6 7 63 84 98 d0 69

Bunanenen Pyiun Anexcanjip EBreHbeBud, nepBbiii IPOPEKTOP, MPOPEKTOP 110 yueOHOU paGoTe A.E. Pyﬂ,Vl H

Jettcrsurener ¢ 12 suBaps 2024 r. mo 12 anpems 2025 r.

Pa6bouasi nporpamMmma AuCLUMNMUHbI

| 51.0.08 | MeToabl COBpEMEHHOroO NPorpaMmmMmMpoBaHns

Y4ebHbIN nnaHx: 2024-2025 09.04.02 BLUIMM Uudop tex B meguakom n gns OO Ne2-1-57.plx

Kadeppa: 21 MHdOPMaLMOHHBIX 1 YNPaBsAloLWMX CUCTEM

HanpaeneHne NoaroToBku:
(cneumansHOCTb)

09.04.02 NHbopmaLMOHHbIE CUCTEMBI U TEXHONOMNK

Mpodmnb NoaroToBKK: Lindposble TexHONorun B MegnakoMMyHUKaunsax n gusanHe
(cneumnanusauns)

YpoBeHb 06pasoBaHus:  Marmctparypa

®opma 0byyeHus: o4YHas

MnaH y4ye6HoOro npouecca

KoHTakTHas pabota .

CemecTp obyyatoLumxcs Cam. | Kowtpors, | TPYAOE ®opma

(kypc Ans 3A0) Mpakt. | paGota yac. MKOCTb, | MPOMEXYTOHHON

Jlekuun 3ansITUS 3ET arTectayum
2 = - - 1 2 > Ok3ameH

Pna 17 34 102 27 5
Vroro ML 17 34 102 27 5
Pna 17 34 102 27 5

CaHkT-lNeTepbypr
2024



Paboyas nporpamMmma AUCUMMNUHBLI COCTaBfieHa B COOTBETCTBUM C dheaeparnbHbiM rocyAapCTBEHHbIM 06pa3oBaTesibHbIM
CTaH4apTOM BbicLLero obpasoBaHust No HanpaeneHuto noarotoekn 09.04.02 MHdopMaunOHHbIE CUCTEMBI U TEXHOMOMN,
yTBEPXAEHHBIM Npukaszom MunHobpHayku Poccum ot 19.09.2017 r. Ne 917

CocrtaButenb (un):

KaHanaaT TexHuyecknx Hayk, JoueHT Benaa T.W.
OT kadenpbl COCTaBUTENS: lopuHa Enena
3aBegyoLmm Kadbeapon MH(OPMaLNOHHBIX n BnagumuposHa

YNpaBnsioLLMX CUCTEM

OT BbINycKkatLen kadeapbl: opuHa Enena
3aBegyroLumi kadeapon BnagumuposHa

MeToanyecknn otaen:




1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLMUMIUHBI

1.1 Uenb aucumnnuubl: ChopmmpoBaTb KOMMETeHUMW B oBnacT COBPEMEHHOro WMHCTpYMeHTapus Ans
NPOEKTNPOBaHNS N pa3paboTkn NporpamMmM Ha A3blkax NPOrpaMMMpPOBaHUS BbICOKOTO YPOBHS.

1.2 3agayun OUCUMNNVHBI:

PaccmoTpeTb MmpuHUMNBI  anroputMM3auMuM U COBPEMEHHbIX MeTodoB 00paboTkm wuHdopmaumm ¢
NCMonNb30BaHNEM A3bIKOB NPOrpamMMUpPOBaHNS;

MO3HaKOMUTb C TEXHWYECKMMU, anropuTMUYECKMMMK, NPOrpaMMHbBIMU N TEXHOMOMMYECKUMU PELUEHUSMM,
ncnonb3yemsiM1 B flaHHON obnacTy;

cnocobCcTBOBaTb BbIPAbOTKE MPAKTUYECKUX HABbIKOB aHanMTUYECKOro M 3KCNepuMMEHTanbHOro MccneaoBaHus
OCHOBHbIX METOL0B U CPEACTB, MCNOMb3yeMblx B 06nacTu, n3y4aeMon B paMmkax AaHHOW ANCLUNMMHBI.

1.3 Tpe6oBaHus K NpeABapUTEeNbLHON NOAroTOBKE oby4atrollerocs:

MpenBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI ANs (hOPMUPOBAHUSA KOMMETEHLUI, yKa3aHHbIX
B N. 2, NPY U3Y4EeHUM OUCLIUMNNH:

OpraHusauus u ynpasneHue nccrenoBaHnsamMm

JononHntenbHble rnasbl MHOOPMATUKN

2 KOMNETEHLUUU OBYYAKOLLEIFroCcA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OANCLIUTMTIINHDbI

YK-6: CnocobeH onpeaensTb U peanv3oBbiBaTb NPUOPUTETLI COGCTBEHHOMN AEATENBHOCTU U CNOCo6bI ee
COBepLUIEHCTBOBaHUA Ha OCHOBE CaMOOLEHKMN

3HaTb: TeopeTM4eckne OCHOBbl U COBPEMEHHbIE WH(OPMAUMOHHbIE TEXHOMOMMM aHanuMsa, MpPOEKTUPOBaHUSA W
pa3paboTku nporpaMMHoro obecneveHus

YmeTh: npoekTtmpoBatb U paSpaﬁaTblBaTb pas3nunyHble BuAbl  NPOrpamMmMHOro obecneyeHnsas Ha oOcHoBe
O6'beKTHO-OpVIeHTVI POBaHHOro nogxoga

BnageTb: HaBblkamMu paspaboTky M OTNagku NporpaMM He MEHee, YeM Ha OOHOM U3 anropUTMUYECKMX MpOoLeaypHbIX
S13bIKOB MPOrPaMMUPOBaHNS BbICOKOrO YPOBHSI

OlMK-5: Cnocob6eH paspabatbiBaTb U MOAEPHU3NPOBaTbL NporpamMMHoOe U annapaTtHoe obecnevyeHune
MH(OPMaLMOHHbIX U aBTOMaTU3UPOBaHHbIX CUCTEM;

3HaTb: MeToAdbl NOCTPOEHMS N OLEHKM 3(PHEKTUBHOCTM anropuTMoB 1 NX MPOrpaMMHON peanu3sauuu

YMeTb: NpuUMeHATb B NpodecCnoHanbHon OesTenNbHOCTU COBPEMEHHbIE A3blKM MPOrpaMMupoBaHusa Ang pa3pa60TKV|
anropuTMNYECKUX N NPOrpaMMHbIX peLleHnI

BnageTtb: BnageTb coBpeMeHHbIMU cpefamu U cpeacTBamu paspaboTku NporpaMmMHOro oGecrneyeHust

3 PE3YIIbTATbI OBYYEHUA MO ANCUUIMIIUHE

KoHTakTHas
paboTa

cp MHHoBALL. dopma

dopmbl TeKyLiero
(faiil) (J;EI':I) (acel) | o narmin KOHTpONS

HavnmeHoBaHue 1 cogepxaHne pasaenos,
TEM U y4eOHbIX 3aHATUI

CewmecTtp
(kypc ans 3A0)

Pasgen 1. TexHonornn nporpammMmMpoOBaHus.
ANnnvMKaTuUBHbIE WM MMNEPATMBHLIE SA3bIKU
nporpammmnpoBaHms. CTPYKTypbl AaHHbIX W
TMNM3aums B NPOrpamMmmmnpoBaHUN

Tema 1. MmnepaTtusHblie A3bIKM
nporpamMmmmnpoBaHus. CTpykTYypHI,
OPUEHTUPOBaHHbIE  Ha  MpucBavBaHue.
CuHTaKcnc 1 cemaHTuka nmnepaTusHbIx All.
OnepaTtopsbl. [lepemeHHbIE 1 NpucBanBaHue.
CocTosiHne nporpammbl. PyHKUMOHAMNbHOE 2
3Ha4yeHne onepaTopoB N MX OnepauroHHas
CeMaHTuKa. TexHomnorus umnepaTuBHOro
nporpamMmmupoBaHns. Metoa yTBep>XgeHun n
[okasaTenbCTBo TEPMUHNPOBAHHOCTW.
O6bsaBneHMst TUMOB B NPOrpaMMmpoBaHUM.
CkansipHble anemeHTbl. O6bsiBNeHe TUMNOB
NocpeaCcTBOM nepeYncrieHms.
PyHKLMOHaNbHOE NPOrpaMmM1MpoBaHune.
Mpaktnyeckoe 3aHaTME Nel Peanusauus
OCHOBHbIX npuHumnos OOI




Tema 2. TloHaTne abcTpakTHOro TUNa
panHbix (ATL). lMonb3oBatenbckue TUMbI.
Tun  CTPYKTypbl. JMNEMEHTbl  CTPYKTYp.
ArperatHble Tunbl. [poeKTMpoBaHMe TMNOB
OaHHbIX COOTBETCT-BYHOLLNX 3agjave.
O6bekTHO- OpPVEHTUPOBaAHHOE
nporpaMmmupoBaHune (oorn.
OOBEKTHO-OPMEHTUPOBAHHbI noaxog.
OcHoBHbIe NPUHLMNBI 0ObeKTHO-
OPWEHTUPOBAHHOIO nporpamMmmmnpoBaHus.
OObekT, Cco06-LleHne, Knacc, 3JK3eMnnsip
obbekTa n MeTOoA. AbcTpakums,
WHKancynsaums, HacnegoBaHue "
nonnumMopu3am.
OBBLEKTHO-OPNEHTMPOBAHHOE
NPOEKTMPOBaHNE. Knaccebl. Onucanuns
npotokona knacca. WHcTpymeHTanbHas
peanusaumsa npuHuunoB OOI1. OOGbekTHO-
OPWEHTUPOBAHHbIE A3bIKU
NporpamMmmmnpoBaHusi.

MpakTtnyeckoe 3aHATME Ne2 PaspaboTka
nporpaMm Ons  peanu3aumm  CTPYKTYp
[aHHbIX B BUAE Cnucka

Pasgen 2. TexHonormm npoekTUpOBaHWUS
NporpaMmmHoro obecneveHus (MO).
KM3HEHHBIN unKn Mno. Mopenn
NPOEeKTUpOoBaHNA Mno. PykosoacTteo
NpOorpamMmmHbIM NPOEKTOM

14

nn

Tema 3. KoHcTpympoBanue MO. OpraHunsaumsi
npouecca KOHCTPYMpOBaHUs Mno.
Knaccuyeckunn »xusHeHHbin uukn MNO. Mogenwn
NPOEKTUPOBaHNS Mno. MakeTnpoBaHue.
Crtparterum koHcTpympoBaHusa [10. BbicTpasd
paspaboTka NPUOXEHNNA, CnunpanbHasi
MozZernb. KoMnoHeHTHO-OpMeHTUpOBaHHas
Mogenb. TsaXenoBeCHble U OBnerYyeHHble
npouecchl. XP-npovecc.

Mpaktudeckoe 3aHsaTMe Ne3 CoBpemeHHble
MeToabl opraHusaumMm paspabotkn 1O u
ynpasneHns NporpaMMHbIMU MPOEKTaMM.

Tema 4. Mogenu KkayecTBa nNpPOLLECCOB
KOHCTPYMpOBaHMS. PykoBoacTteo
nporpamMmmHbIM NMPOEKTOM. Mpouecc
pPYKOBOACTBA NMPOEKTOM. MnaHnpoBaHne
NPOeKTHbIX 3adad. MeTpuku nporpammHoOro
npoekta. WamepeHus, Mepbl 1 METPUKN.
Pa3smepHo-opneHTMpoBaHHbIe METPUKU.
PYHKLMOHANbHO-OPNEHTUPOBAHHBIE METPUKN.
Mpaktnyeckoe 3aHaTMe Ned  PaspaboTka
ynpaeneHnsl MPorpaMMHbIM MPOEKTOM

12

nn

16

nn




Pasgen 3. CuHTE3 nporpamMHbIX CUCTEM.
CTtpykTypHOE NpoeKTUpoBaHme Mno.
[ekoMmnoanuma nogcmMcTem Ha Mogynu. HA3biku
OMUCaHMS NPOrpaMmmMHbIX NMPOEKTOB

Tema 5. OcobGeHHOCTM npouecca CcuHTesa
nporpammHeix cuctem. OcobeHHOCTM 3Tana
NPOEKTUPOBaHUS. CTpyKkTypnpoBaHue
CUCTEMBI. MopenupoBsaHue yrnpasneHns
cuctemon. [lekomnosuuus noacucteMm  Ha
mogynu. CaoiictBa mogynen. CrioXHOCTb
nporpaMmmHomn CUCTEMBI. OcHoBbI
NPOEKTUPOBaHUSA  MPOrpaMMHbIX,  CUCTEM.
Knaccnuyeckme  mMetodbl  NPOEKTUPOBaHUS.
A3blkn onmucaHus NPorpaMMHbIX MPOEKTOB.
Mpaktnyeckoe 3aHaTMe Ne5 PaspaboTka
MOZYNbHOW NporpaMmel

Tema 6. OOBbEKTHO-
OPVEHTUPOBAHHOIO npeacTaBneHns
nporpaMmHbix  cuctem.  ABcTparmpoBaHue,
WHKancynsaums, MOAYNbHOCTb, Mepapxmyeckas
opraHmsaumsi. OObekTbl M ux obuwme
XapaKkTepUCTUKN. OTHoweHns mMexay
obbektamn. Nx Buabl. Knacckl. x ceoncTtea u
XapaKkTepuUCTUKN. OTHoweHns Mexay
Krnaccamu. Accounauun Kriaccos.
YHUULMPOBaHHBIA  Mpouecc  pa3paboTku
0O BEKTHO-OPUEHTUPOBAHHBIX Mnc.
OBOMOLMOHHO-MHKPEMEHTHAS opraHunsaums
XM3HEHHOro UMKna paspaboTku. YnpasrneHune
puckoM. JTanbl YHUULMPOBAHHOIO npotecca
pa3paboTku. Mpumepsbl OOBbEKTHO-
OPVEHTUPOBAHHOW pa3paboTkyu NporpammMHomn
CUCTEMBI.

Mpaktnyeckoe 3aHaTMEe Ne6 PaspaboTka
rpad)oBbIX CTPYKTYP OAHHbIX

MpyHUMNbI

Pasgen 4. OCHOBHble MOHSATUSI U MPUHLMNbI
TectmpoBaHus MO

14

nn

10

nn

Tema 7. TecTupoBaHMe nNporpamMmMHoON
cuctemsl (MC). Stanbl TectuposaHus TC.
Crparerum pa3paboTku TECTOB.
ABTOHOMHOE 1 KOMMEKCHOE TeCTMPOBaHNE
rnec.

MpakTudeckoe 3aHaTue Ne7 TecTtuposaHue
rno

12

nn

Tema 8. MNoHaTne kavectsa lNC. Kputepum
kadyectBa [1C. lMoaxoabl K obecne4vyeHuto
KadyecTBa Mnc. CnoXxHocTb Mnc.
Onpepnenexne CINOXHOCTU Mnc.
XapakTepuctukm CIOXXHOCTMU. Mepbl
CIMOXHOCTW.  BblMUCNEHWe  CNoXHOCTW.
Ananus cnoxHoctu MNC.

Mpaktuyeckoe 3aHsaTMe Ne8  OueHka
Ka4yecTBa Nporpammbl

mn

Wtoro B cemecTpe (Ha kypce anst 3A0)

17

34

102

KoHcynbTaumm 1 npomexxyTodHast
atTecTauus (Ok3ameH)

2,5

245

Bcero koHTakTHas pa6orta u CP no
AucumMniuHe

53,5

126,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM MaHOM He NpegyCcMOTPEHO




5. ®OH[] OLEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KOUTEPUEB U CUCTEMbI OLleHUBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Koa
KoMmneTeHuunn

lMokasaTenu oueHMBaHUA pe3ynbTaTtoB 06y‘-IeHM$|

HanmeHoBaHue oLEHOYHOro
cpegcTtea

Orl1K-5

1. Ha3blBaeT COBPEMEHHbIE TEXHONOMMU, UHCTPYMEHTanbHbIE cpeabl,
nporpaMMHoO-TEXHUYeckme nnatdopMbl ans pelieHus
npodeccuoHarnbHbIX  3ajay; COBPEMEHHOE  MNporpammHoe U
annapaTtHoe obecneyeHne MHHOPMaLMOHHBIX U aBTOMATU3MPOBAHHbBIX
cucTem;

2. 0bocHOBbIBAET BbIOOP TEXHOMOMIA AN pa3paboTkM OpUrMHanbHbIX
anropuTMoB peLleHnUs npodeccuoHanbHbiX 3adad; MOoAepHU3Mpyet
nporpaMMHOe MW annapaTtHoe obecrnevyeHne WHMOPMAaLMOHHBIX U
aBTOMAaTM3MPOBaHHbIX CUCTEM [AfS pelleHUst NpodeccMoHarnbHbIX
3agay

3. paspabaTtbiBaeT opurMHanbHble MporpaMMHble CcpeacTtBa C
NCMONb30BaHNEM  COBPEMEHHbIX  TEXHOMOMMW, And  peLlleHus

BOMPOCHI Ana yCTHOro onpoca

MPaKTUKO-OPUEHTUPOBAHHbIE
3apaHus

YK-6

1. HasblBaeT OCHOBHble MOMOXKEHUS KOHLUEenuUn HenpepbiBHOMO
obpasoBaHus, COBpEMEHHblIe nyTu " HanpasneHus
npodeccnoHanbHOro pocta U CaMOCOBEpLUEHCTBOBaHUA B cdepe
NT-obpasoBaHus

2. cTtaBuT 3agayn B cdepe NpodecCUoHanbHOro U FIMYHOCTHOIO
pa3BuTUSA, ONpeaensTb CNocobbl COBEPLUEHCTBOBAHUSA B COOTBETCTBUM
CO CBOMMU 0COBEHHOCTAMM

3. coBeplleHCTBYET COBCTBEHHYIO MO3HABATENbHYI0 AEeATENbHOCTb

BOMPOCHI Aifs1 YCTHOrO onpoca

NPaKTUKO-OPNEHTUPOBAHHbIE
3agaHnA

5.1.2 Cuctema u KpuTepum oLeHMBaHUA

LLikana oueHmBaHm4a

Kputepuun oueHnBaH1st copMUPOBAHHOCTM KOMMETEHLMI

YcTHoe cobecenoBaHue MucbMeHHas pabota

5 (oTnun4HO)

MonHbIA, ncyepnbiBalOLWKUIA OTBET, ABHO
OEMOHCTPUPYHO LKA rNy6okoe NoHUMaHne
npegmeTa W LWMPOKYK 3pyauuuio B
oLeHnBaemMon obnacTu, yMeHue
ncrnonb3oBaTb TEOPETMYECKME 3HaHUS
ONs pelleHnst MpakTUYecknx 3agau.

4 (xopoLuo)

OTtBeT MONHbIN 7] npaBuWIbHbIN,
OCHOBaHHbIi Ha npopaboTke Bcex
006s13aTenNbHbIX UICTOYHMKOB MHGOpMaLuu.
Moaxod k MaTepunany OTBETCTBEHHbIN, HO

ponyuleHbl B OTBeTax HecyuleCTBEeHHbIe
owmnbku, KOTOpble YCTPAaHAKTCA TONbKO B
pesynbTarte cobecenoBaHns

3 (ynosneTBopuTENbLHO)

OTBeT BOCNpPOM3BOANT B OCHOBHOM TOJSbKO
NEKUNOHHbIE maTtepwuansl, 6e3
CaMOoCTOATENbHON paboThbl c
pekomMeHO0BaHHON nutepaTypon.
[eMoHCTpupyeT noHMMaHue npegmeTra B
Lernom npu HeMnonHbIX, cnabo
apryMmeHTUpOoBaHHbIX oTBETax.
MpucyTCTBYIOT HETOYHOCTM B OTBeTax,
npobGernbl B 3HAaHUAX NO HEKOTOPbLIM TEMaM,
CyLLeCTBEHHble OWnbKN, KOTOpble MOryT
OblTb HaldeHbl M YaCTUYHO YCTpaHeHbl B
pes3ynbTaTte cobecenoBaHns

2 (HeyOoOBNETBOPUTENBHO) | 3HAYUTENbHONW  4acTu  NPUHUMNUanNbHO

HecnocobHocTb oTBETUTH Ha Bonpoc 6e3
MOMOLLY ak3ameHaTopa. HesHaHue

BaXXHbIX 3J1IeMEHTOB ONCUMNNITAHDBI.
MHoroumcneHHole CylwleCTBEHHble owmnbku.




5.2 TunoBble KOHTPOJIbHbI€ 3aA4aHUA UM UHble MaTepuanbl, HeobxoaAuMble OJsi OLLEHKM 3HaHWUM, ymeHm7|,

HaBblKOB

u (Mnun) onbiTa fEATEeNbHOCTU

5.2.1 MNepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n I $PopmMynMpoBKM BOMPOCOB
Cemectp 2

Mexanunam Beoga/Beisoga B OOP. Manunynatopbl. @opmar BBoAA BbIBOAA. YKa3aTenu u CCbIKu.

1 Mcnonb3oBaHue onepatopos new u delete. BosHukHoBeHne OOP. dyHaameHTanbHble xapakrepuctukn OOP
(nHKancynaunsa, HacrnegosaHue, NoNIMMopU3Mm).

2 ABCTpakTHble TUNbl AaHHbIX. [ToHATKE knacca u obbekTa. OnncaHue knacca (cneundukaTopbl 4ocTyna,
cBoucTBa aTpmbyToB knacca). Npumepbl onncaHusa NpocTbiX knaccoB. MeToapbl knacca.

3 Onwucanus, TUMNbl 1 OCHOBHbIE CBOMCTBA KOHCTPYKTOPOB. OnncaHne 1 cBONCTBa AeCTpyKTOopa.
MpuceBoeHne o6bekToB. YKkasatens this. Nepegava o6bekToB pyHKUMKM. OBBEKT B Ka4ecTBe BO3BpaLLAEeMOro

4 3Ha4YeHns PyHkumMn. KoHcTpykTop Konuun. CTaTnyeckne nons n Metodbl knacca. KoHCTaHTHble nons u meTtoabl
knacca. [ipyxecTtBeHHble yHKUMN 1 knacckl. KoHCTpykTOp explicit.
OcHoBbl neperpysku onepartopos. [eperpyska 6uHapHbIx onepauuin. OCHOBbI Neperpy3kyM onepaTtopos.
Meperpy3ka yHapHbix onepaumit. OCHOBLI Neperpy3kun onepaTtopos. [leperpy3ka onepauuu NPUCBOEHMUS.

5 OcHoBbl neperpysku onepatopos. NMeperpyska onepauwni [], (), -> n onepatopoB new u delete. OcHOBbI
neperpysku onepatopos. [leperpy3ka oneparopos BBoAa
BbIBOAA.

6 OpHoHanpaeneHHbIe NIMHEHbIE CMUCKM (CTekn, ovepean, Kkonbua). [1ByHanpaBneHHble NMHeNnHbIe CNCKU.
HenvHenHble cnucku (BUHapHble AepeBbs).

7 MoHaTne HacnepoBaHuA. Ykasatenb Ha 6a30BbI U NPOU3BOAHbLIN Krnacc. MHOroypoBHeBas nepapxvs Krnaccos.
MHoxecTBeHHOe HacnegoBaHue.

8 BupTyanbHble meToabl. PaHee n no3gHee cBaA3biBaHWE. YNCTO BUPTYyarnbHble OYHKLMK, abCTpaKTHbIN Knacc.

9 MoHaTne wabnoHa. WabnoHsl pyHkunin. MNMoHsTue wabnoHa. knaccos. LWabnoHsl n HacnegosaHue. LLabnoHbl 1
Apy3bs. LabnoHbl 1 cTatuyeckue YneHbi.

10 "eHepauns ucknodeHnin. NepexsartbiBaHUe UckNioveHnn. NoBToOpHasa reHepaumsa UckniodeHns. M cknoyveHms un
HacnegoBaHue.

11 CtaHpapTHble notoku. ®annoBbie NOoTokM. CTPOKOBbLIE MOTOKM.

5.2.2 TunoBble TecTOBbIE 3a4aHUA
He NpeaycMOTPEHO




5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIEe 3afaHUA (3apayun, Kenchbl)

1. Peanu3oBaTb Kknaccuyeckuin natrepH producer-consumer ¢ HebOMbWMMW AOMNOMHUTENBbHLIMW YCNOBUSMM.
lMporpamma gomkHa CoCToATb M3 YeTbipex NOTOKOB: OAMH - rMaBHbIN, producer, consumer u interruptor. Ha ctaHgapTHbIN
BBOJ NporpaMmme nogaeTcs CTPOKa - CNMCOK YMcern Npou3BonbHOM AnnHbL. 3agada producer-noToka - NonyyYnTb Ha BXog
CNMCOK 4mucen, U Mno ovepeau WUCMNOMb3oBaTb KaXAoe 3HavyeHWe u3 3TOro cnucka Ans OBHOBMEHWS MNepeMeHHOW
pasgensemon mexay notokamu. locne 3Toro NOTOK AOSMKEH A0XKAATbCHA peakumy consumer-noToka, U NPOAOMKUTL
obHOBMEeHWe 3Ha4YeHUn TONbKO MOcre TOro Kak MOTOK-consumer NPUWHAN 37O M3MeHeHue. 3ajava consumer-noToka
oTpearMpoBaTb Ha KaxAaoe u3MeHeHne nepemeHHon data u HabupaTb CyMMy MOfydYeHHbIX 3HadYeHun. NMocne Toro Kak
OOCTUTHYTO nocnegHee obHOBMeEHWeE, (PYHKUMA MOTOKa AOIMKHA BEPHYTb PE3YNbTUPYIOLLYI0 CyMMY. Takke 3TOT MOTOK
OOMXKeH 3almMTUTLCA OT NOMbITOK NoTOKa-interruptor ero octaHoBUTL. 3agava notoka-interruptor npocTa: noka nponcxoanT
npouecc OBGHOBNEHUS 3HAYEHUN, OH OOMMKEH MOCTOSHHO MbITAaTbCsl OCTAHOBUTbL MOTOK consumer. Kak Tonbko MOTOK
producer npon3sen nocrnegHee o6HOBNEHNeE, 3TOT NOTOK 3aBepLuaetcs. PyHkumMs run_threads gormkHa 3anyckatb BCe Tpuy
noToKa, A0XMAATbLCA UX BbIMNOMHEHUS, W BO3BpallaTh pesynbTaT noToka-consumer. [1ng obecneyeHns MexXnoTOYHOro
B3aMMOLENCTBUSA JonyckaeTcs ncrnonb3oBaHue Tonsko pthread API

2. PeanusoBatb MHTepdenc mHoxecTBa B Buae lock-free cTpykTypbl OaHHbIX. 3agaHne OOMKHO COCTOSATb U3
ogHoro panna LockFreeSetimpl.java cogepxalero knacc, peanuayrowmin nHtepdenc LockFreeSet, npunoxeHHsIn k
3agade. Cneuudmkauma peanmsaums onucaHa B AOKYMEHTauumn K uHTepdency.

3. PeanunsoBatb ¢ ucnonb3oBaHnemM rpachoBOr MOAENN BbIYMCIEHWUI CReAyIoLLyo 3aaady, pa3bme eé Ha Yatn u
obecneyvmB MakcumarbHYy0 NOTEHUMAnNbHY0 yTunusaumo pecypcos (n3obpaxeHune == matpuua MxN):

1. Ha Bxoa nogatoTcst reHepupoBaHHble crnyvyanHbiM 06pa3om n3obpaxeHus

2. Pas3nunyHble anropntMbl ULLYT || Ha M30BpaxeHuu:

e Habop MakcMMarbHbIX 3reMeHTOB (MakcumarnbHas SpKOCTb)

e Habop MUHMMarbHbIX 3N1IEMEHTOB (MUHUMarnbHasi APKOCTb)

e Habop anemeHTOB, paBHbIX 3a4aHHOMY B KOMaHAHOWM CTpoke 3HadeHuio (0-255)

3. Mo pesynbTatam nNpeAplayLLero wara Ha n3bpaxeHun BbIAENA0TCA BCe HanAeHHbIe 3NeMeHTbI

(Hanpumep, KBagpaT C MakCMMarnbHOW SPKOCTbIO BOKPYF TOYKWM)

4. PesynbTat npegyayliero wara nepefaérca Ha:

e Pacuét obparHoro nsobpaxeHus (MHBepCUs APKOCTH)

e Pacyét cpeaHen ApkocTn n3obpaxeHns

5. Pe3ynbTaT pacuéta cpegHen ssipKocTy BbIBOAMTCA B hbaiyn B MPON3BONbHOM hopmaTe, ecnu ykasaH

COOTBETCTBYIOLWMIA chnar 3anycka NnpuosmKeHns

6. PesynbTat pacuyérta obpaTtHoro usobpaxeHus HuKyga He naért

Mpepnonaraetcsa ucnonb3oBathb:

e broadcast_node

e join_node

e function_node

e limiter_node

5.3 MeTogu4yeckne maTepuanbl, onpegensowme npoueaypbl OLeHMBaHUA 3HaHUW, YMEeHUN, BnageHun (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka ob6y4arolerocs K npomMexxy ToO4HOW aTrectaumm U nopsifok NUKBUAaLMN akageMnyeckomn
3a00MKEeHHOCTU

lMpoBeoeHMe NPOMEXYTOYHOW aTTecTauun pernaMmeHTUPOBaHO NoKanbHbIM HOpMaTtuBHbIM aktom CMGIMYMNTA
«MonoxeHne o0 NPOBEAEHUN TEKYLLETO KOHTPOSSI YCNEBAEMOCTU M MPOMEXYTOUYHOM aTTecTaumm obydatoLwmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMu No AucunnaMHe

YcTHada + MuceMeHHas KomnbtoTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

Mpu npoBegeHnn ak3ameHa BpeMsi, OTBOAMMOE Ha NMOArOTOBKY K OTBETY, cocTaBnsieT He Bonee 40 muH. [ns
BbIMOMHEHUsI NMPaKTUYECKOro 3aiaHnsa obydaloLLeMy npegocTaBnsieTcsl Heobxoammasi cnpaBoYHasi MHopmMaLus.

CooblLueHre pe3ynbTaToB 06y4vatoLLeMycs IPOU3BOAMTCS HENOCPEACTBEHHO MOCHE YCTHOroO OTBETA.

6. YYHEBHO-METOOUYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNIIUHBI
6.1 YyebHasa nutepatypa

AsTOp | 3arnaeue | M3paTenbcTBO | log n3gaHus | Ccblnka

6.1.1 OcHoBHas y4ye6Has nuTepaTtypa

Andépos, B. B.,|BbluucnntensHas texHuka u| Mockea: MockoBckas http://www.iprbooksh
MwnpoHos, HO. M. ceTu B oTpacnm rocyaapcTBeHHasi 2018 op.ru/67596.html

akagemusi BOOHOro
TpaHcnopTa
KosbipeBa, I. . DyHKUMOHanNbHoE " o http://www.iprbooksh
oemipees nomasoKoe Caparos: A [n Sp 2018 opﬁ’$71596?htm? °

Megna

NporpamMmpoBaHne




Menep, B. OGBbEKTHO-OPNEHTNPOBAHHOE Mocksa: NHTepHeT- http://www.iprbooksh
nporpaMmmMmpoBaHue " YHuBepcuteT op.ru/79706.html
nporpaMmmMHas UHXeHepus NHdopmaLmMOHHBIX 2019
TexHonormnn (MHTYWUT),
An NMn 3p Meana
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
MBeaHunosa, C. B. YnpasneHune Mocksa: [laikos u K, Ait http://www.iprbooksh
WHHOBALMOHHBLIMY MPOEKTaMu ) ’ 2018 0p.ru/66843.html
Mn 3p Meana
TonbnuHoBa, H. B. Anroputmumsaums n| Capartos: BysoBckoe 2019 http://www.iprbooksh
nporpaMmmMmMpoBaHue obpasoBaHune op.ru/80539.html
HNopocbeeB, A. C.,|Paspabotka 6a3 gaHHbIx http://www.iprbooksh
Oopocees, P. C,, Capatos: An lNn 3p 2018 op.ru/70276.html
Poraveea, C. A., Meana
CocuHckas, C. C.

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UHG(OPMaLMOHHO-CNPABOYHbIX CUCTEM

MopTan PoccTt

aHgapTa no ctaHgapTmsaummn [QnektpoHHbIn pecypc]. URL: http://standard.gost.ru/wps/portal/

6.3 NMepeyeHb NULEH3MOHHOIO U CBO6GOAHO pacnpocTpaHAEeMOro NnporpaMmMHoOro obecne4veHus
MicrosoftOfficeProfessional
Microsoft Windows

JetBrains Tool
GNU Prolog
Haskell

IntelliJ IDEA

box

Microsoft Visual C++ 2010 Express
Microsoft Visual Studio Code
Microsoft Visual Studio Community

Notepad++
Python

6.4 OnucaHue matepu

anbHO-TeXHUYeCcKon 6a3bl, HeO6Xx0AMMOWN ANA OCyLeCcTBIeHMA o6pa3oBaTeNIbHOro

npouecca no gucuuniinHe

AyanTtopus

OcHallueHne

KomnbtoTepHbIN knacc

MynbTumeguiiHoe 060pyA0BaHME, KOMMbIOTEPHAS TEXHUKA C BO3MOXHOCTbIO NOAKITOYEHUS K CETU
«MHTepHeT» n obecneyeHueM [OCTyna B 3MEKTPOHHYH MH(OPMaUMOHHO- 0BGpa3oBaTenbHy0
cpeny

JlekumoHHas
ayguTopus

MynbTumeguitHoe obopyaoBaHue, cneumanusuposaHHas mebens, Jocka

YyebHasn ayamTopus

CneuunanuanpoBaHHas mebernb, Aocka
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