[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: PsabuHuH Anekceli Banepbesuy

[lomxHocTb: PexTop

Hara nopncarna: 08.09 A4 hifisafias meommepueckas opranusanus Briciero o6pasosanus

e P HCTITY T AKOHOMEKH U YIPABJIEHHSI B TPOMBIIIEHHOCTH>

KOHOMUuecKuil paxkyromem
Kagpeopa Ixonomuku

YTBEPXJAIO

Pextop AHO BO «MHCTUTYT

IbIILL T

' \‘{’f{;ﬁzl_» ~ méma 2025 r.
X '.'.:7\-":;:_%, ’//
PABOYAS ITPOI'PAMMA AACITUTIJINHBI

«Pazpabomka npukiaono2o npozpammnozo odecnedenus o

HOMUKHU U YIIPABJICHHUA B
/ A

Pa6unna A.B.

KOMnRnsriOmepHslxX cucmem (6'8}13b, uud)opmauuonnble U KOMMYHUKAUUOHHblE

mexHonozuu)»

10.05.01 «Komnvromepuas 6e30nacHocmuy

Cneyuanuzayus Ne4 «bezonacHocms KOMIbIOMEPHBIX CUCEM U Cemeli»

KBanudukarus BeITyCKHUKA:
CIICLIMAIUCT T10 3aIuTe HHOOPMaILIUH

dopma 00ydeHUs: ouHas

Mocksa, 2025 T.



1. HEJIA U 3AJJAYH TUCIITUTIJINHBI
1.1. Heabio AMCHUNJIMHBI SBJIIETCS MPUOOPETEHUE CTYJIEHTaMH 3HAaHUN 00
0COOEHHOCTSX pa3pabOTKW KOMIIOHEHT IMPOTPAMMHBIX M TIPOTPpaMMHO-aIapaTHBIX
CPEJICTB 3aIIUTH MH(POPMAIIMK B KOMITBIOTEPHBIX CHCTEMAaX M IMTPOBOIUTH aHAJIN3 UX
0€30MacHOCTH, COBPEMEHHBIX cpeflaX pa3pabOoTKH U TECTHPOBAHUS ITPOTrPAMMHOTO
oOecrieueHrs, CTaHIAPTOB M0 pa3paOd0TKEe JOKYMCHTAllMM Ha IPOTPaMMHOE
oOecrieycHue.

1.2. 3agauu ocBOeHUSA TUCHMIIIHHBI

- chopmupoBath y  Oyaymiero  CHeHHaINCTa  KOMIICTCHIIMH
HamnpaBlIEeHHbIE Ha CIOCOOHOCTh Pa3pabOTKM KOMIIOHEHT TPOTPaMMHBIX U
MIPOTPAMMHO-AIITAPATHRIX CPEJCTB 3alIUThl HHGOPMAIMH B KOMITBIOTEPHBIX
CHCTEMax ¥ MPOBOJIUTH aHAIU3 UX 0€30MaCHOCTH;

- CHOCOOHOCTh  pa3pabaTbiBaTh M aHAJU3UPOBATH KOPPEKTHOCTD
MOJIUTUKNA HH(POPMAIIMOHHOW O€30MacHOCTH KOMIIBIOTEPHBIX CHUCTEM U ceTei
(cBs13b, MH(POPMAITMOHHBIEC 1 KOMMYHHUKAITMOHHBIC TEXHOJIOTHUHN )

- MPOBOAUTH Pa3pabOTKy MPOTPaMMHOTO OOECIIEUEHUS B COOTBETCTBHH C
CYIIECTBYIOIIMMHU TEXHOJIOTHSIMH IMPOMBIIIJICHHONW pa3pabOTKH MPOTpaMMHBIX
CpEICTB

2. MECTO JUCHUIIVINHBI B CTPYKTYPE OIIOII
Hucnuninaa «Pa3paboTka NPUKIAJHOTO MPOrPAMMHOIO OOecneyeHus s
KOMIBIOTEPHBIX CUCTEM (CBsI3b, HH(POPMAIMOHHBIE W KOMMYHHUKAIIMOHHBIC
TEXHOJIOT'MH )» OTHOCUTCA K JUCLUILUIMHAM 00s13aTenbHoN yactu 6ioka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110
JUCHHUIIVIMHE

[Tpornecc n3yueHus: AUCHUIIIHHBI «Pa3paboTka MPUKIATHOTO MPOTPAMMHOTO
oOecriedeHHUsT JUIsi KOMITBIOTEPHBIX CHCTeM (CBs3b, HWH(OpPMAIMOHHBIE U
KOMMYHHKAIIMOHHBIC TEXHOJIOTHH)» HalpaBlieH Ha (OPMHUPOBAHUE CIICTYIOIINX
KOMITETCHIINM:

OIIK-13 - Cnocoben pa3pabaTeiBaTh KOMIOHEHTHI MPOTPAMMHBIX U
IPOrpaMMHO-aIMaPaTHBIX CPEACTB 3alIUThl WH(GOPMAlMKd B KOMIIBIOTEPHBIX
CHUCTEMax U MPOBOJUTH aHAIIN3 UX 0€30MaCHOCTH;

OIIK-4.3 - CmnocobeH pa3pabarbiBaTh W aHAIM3UPOBATh KOPPEKTHOCTh
MOJUTUKKA HH(POPMAIIMOHHOW O0€30MacHOCTH KOMIBIOTEPHBIX CHCTEM U CeTei
(cBs13b, UHPOPMAIIMOHHBIE U KOMMYHUKAITMOHHBIE TEXHOJIOTHUH)

Pe3yabTarsl 00yueHnsi, XapakTepu3yrolue

Komnerenuust
chopMHpPOBAHHOCTH KOMIIETEHIINH
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3HaTh OCOOEHHOCTH Pa3pabOTKU KOMIIOHEHT MTPOTPaMMHBIX U
MPOTrpaMMHO-aNMapaTHBIX CPEICTB 3alIUTH HH()OPMAIIHH B
KOMITBIOTEPHBIX CUCTEMaX U MPOBOJUTH aHAIIN3 UX
0€30MacHOCTH

yMeTB pa3pa6aTbIBaTb KOMITIOHCHTBI HpOFpaMMHBIX n
MPOrpaMMHO-aNNapaTHBIX CPEJCTB 3aLIUTH MH()OpMAIMK B
KOMHBIOTepHBIX CucremMax u HpOBOI[I/ITB AHAJIN3 UX
0€30IacHOCTH

BJIAACThL CPCACTBAMU pa3pa60TKH MporpaMMHOTO o0ecrieyeHus B TOM
YHUCJIC CPCACTB MOBBIIICHUA 3(1)(1)CKTI/IBHOCTI/I IIpoLccCcoB pa3pa60TKH
1 OKCIUTyaTallunu 0e30IacHOro mporpaMMHOIO o0ecrmeyeHus 3a CUET
nx HerepLIBHOﬁ HUHTCIpalliv U aKTUBHOT'O B3aHMOI[CI>iCTBPIﬂ
l'IpO(i)I/IJ'[BHBIX CIICIUAIMCTOB C IIOMOIIBIO NHCTPYMEHTOB
aBTOMAaTHu3alnunu

OIIK-4.3

3HATh LEJH U 33/1a49H MPOIeIyp aHaIn3a KOPPEKTHOCTH
MOJIUTHK 0€30MMaCHOCTH, B TOM YHCIIE C MPUMEHEHUEM
pa3pabOTaHHOTO MPUKIIATHOTO MTPOTPAMMHOTO 00eCTIeUeHUs
T KOMITBFOTEPHBIX CUCTEM

YMETh NMPOBOIUTH aHAIN3 KOPPEKTHOCTHU IOJUTUK O€3011aCHOCTH
JUIsL KOMIIBIOTEPHBIX CHCTEM M CE€TeH C IPUMEHEHUEM
MPUKIIQJHOTO IIPOrPAMMHOT0 00eCIIeUeHUs

OoOmras
IPOrPaMMHOTO

4. O BEM JUCHUIIJINHBI
TPYAOEMKOCTh  AMCUMILIMHBI  «Pa3paboTka  IpUKIagHOTO
o0ecnieyeHus i1 KOMIBIOTEPHBIX  CUCTEM  (CBs3b,

I/IH(i)OpMaHI/IOHHble N KOMMYHUKAITUOHHBIC TCXHOHOFI/II/I)» COCTaBJIsIET 8 3.€.

PacnpeﬂeﬂeHI/Ie TPYAOCMKOCTHU OTUCHUILIIMHEBI 110 BUAaM 3aHATUMN

ouyHas popma oOyueHust

. Bcero Cemectpsl
Buapr yueGHO# paboTh HACOR - 3
AyauTopHbIe 3aHATHA (BCero) 144 72 72

B ToMm uncie:

Jlexumm 72 36 36
JlaGopatopusbie pabotsl (JIP) 72 36 36
CamocrosiTeibHast padoTa 72 54 18

KypcoBoii npoekTt

+ +

Yacbel Ha KOHTPOJIb

72 36 36

Buabl npoMeKyTOYHOM aTTECTAllUM - IK3AMEH + + +

OO0mast TPy 10€MKOCTb:
aKaJeMUYECKHE Yachl 3a4.€]. 288 162 126




5. COAEP) KAHUE JUCHUIIJIMHBI MOAYJIA)
5.1 Coaepxanue
TPYA0€MKOCTH MO BUAAM 3aHATHI

pa3nejioB  AMCUHHUILIMHBI

ouyHasi popma oOyueHust

H

pacmnpenesieHue

No
n/n

HaumenoBanue TeMbl

Copep:xaHue pazznena

JIexr.

JIab.
3aH.

CPC

Bcero,
Jac

1

[TaTTepHBI TPOEKTUPOBAHUS
MPOTPaAaMMHOTO 00CCTICUCHHUS

Brenenue B MaTTePHBI
npoekTupoBanus.  [IpoekTupoBaHue
penakropa JIOKyMEHTOB.
ITopoxnarorue MATTEPHBI.
CrpyktypHble mnaTTepHbl. [laTTepHBI
MOBEICHUSI.

12

12

12

36

Pacnipenenénnoe
napajuieIbHOe
IPOrpaMMHUPOBAHUE

=

[IporpammupoBaHue ¢ pa3neiseMbIMU
MIEPEMEHHBIMHU: TIPOIIECCHI U
CHUHXPOHM3ALUS; OJIOKMPOBKH U
Oapbepsl; ceMadopbl; MOHUTOPBI;
peanu3zanus

24

24

24

72

Pacnipenenennoe nporpaMMupoBaHHe:
nepenaya cooOLIeHUH; yaneHHbII
BBI30B NPOLEAYP U PaHIEBY; MOAETH
B3aMMOJEHCTBHUS IPOLIECCOB;
peanu3anys sI3bIKOBBIX MEXaHU3MOB
CuHXpOHHOE TIapalIeIbHOS
IPOrpaMMHUPOBAHUE: HAYUHbIE
BBIUHMCIICHHUS, SI3bIKU, KOMIIMIISTOPHL,
OMONMMOTEKN 1 HHCTPYMEHTAIbHBIC
CpencTBa

BricokoHarpyxeHHbIe
MPUIOKEHUS

OCHOBBI pa3pabOTKH: TIOIXOIBI,
Ha/I&KHOCTh, MACIITAOUPYEMOCTh,
COIIPOBOXKIeHUE. MOIeiH JaHHBIX U
SI3BIKH 3anpocoB. [logcucTeMsl
XpaHEHUS W U3BIICUCHUS JaHHBIX.
Pacripenenénnbie naHHbIC: BEAyIIUE U
BEJIOMEIC Y3JIbl, 33/ICPIKKa
peTUTHKAINN, PETUTHKAIIHS C
HECKOJBKIMU BEIYIUMH y3JIaMH,
perukanys 06e3 BeIyIero y3ia.
CexkrnuonupoBanue. TpaH3aKIuy.
CorracoBaHHOCThL ¥ KOHCEHCYC.
[TakeTHas ¥ MOTOKOBast OOPaOOTKH.
Bormpoc 6e3omacHocTH

12

12

12

36




5 |MuxkpocepBuCH BBenenue B MUKPOCEPBUCHYIO
apxutekTypy. Crpareruu
JeKOMNO3ULIKU. MexnpolneccHoe
B3aMMO/JICUCTBUE B MUKPOCEPBUCHOM
apXUTEKType. YIpaBiIcHUE
TPaH3aKIUSIMH C TIOMOIIBIO
nosecTBoBaHuil. [IpoexkTupoBanue
OM3HEC-JIOTUKU B MHKPOCEPBUCHOM
apxutekType. PazpaboTka OuzHec-
JIOTUKY C TMOPOXKICHUEM COOBITHIA.
Peanuzanus 3anpocoB B
MHUKPOCEPBUCHOM apXHUTEKTYPE.
[ITa6onb! BHemHUX API.
TecTupoBaHre MUKPOCEPBUCOB.
Pa3paboTrka cepBHCOB, FOTOBBIX K
MPOMBIIIICHHOMY HUCIIOJIb30BAHUIO.
Pa3zBepThiBaHNE MUKPOCEPBUCOB.
IIpomnecc nepexosia Ha MUKPOCEPBUCHI.

12 12 | 12 36

6 |besomacusiii DevOps OcHoBrI Oe3omacHOCTH B DevOps.
BrictpanBanne ©6a3oBoro DevOps-
KOHBelepa: 3aiiuTa BeO-MpuIoKeHUH,
3ammTa 00JauHOW MH(QPaCTPYKTYpBI,
3aluTa KaHAJIOB  B3aUMOJICHCTBHUSA,
3amuTa KOHBelepa MTOCTaBKH.
BrisiBiieHre aHoManMii W 3aIIUTa 12 12 | 12 36
cepBuCcOB OT atak. COOp M XpaHCHHE
KYPHAJIOB. AHQJIN3 KypHAJIOB JUIS
BBISIBIICHHST BTOP)KCHHH W aTak.
O6HapyxeHue BTOPKCHHIA.
[IpakTudeckue MPUMEPHI
pearupoBaHus Ha UHITUACHT

Hroro 72 72 | 72 216

5.2 Ilepedensn aGopaTopHbIX padoT Pa3zpaboTka mporpaMMHOIO MPOEKTa

C HWCIIOJIb30BaHMEM TATTEPHOB MpoektupoBaHus Ha C++ B cpeme Visual

Studio. [TapannensHoe mporpammupoBanue B ctagaapte MPI.

BBenenue B MUKpOCEpPBUCHYIO apXUTEKTypy. [lomydeHne 6a30BbIX HABBIKOB
no padore ¢ Docker.

DevOps Ha cepBucax Amazon AWS.

6. MIPUMEPHAS TEMATUKA KYPCOBBIX IPOEKTOB (PABOT) U
KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ yd4eOHBIM IUTAHOM  OCBOCHHE  JHWCIUIUIAHBI
IPEIyCMaTPUBACT BBIMOJHEHUE KYpPCOBOTO IMPOEKTa B 7 CEMECTpe I OYHOMN
dbopMbI O0yUECHHUS.



[TpumepHas TeEMaTHKa KYPCOBOTO IIPOEKTAa: «Pa3paboTtka
aBTOMATHU3UPOBAHHOTO KIIMEHT-CEPBEPHOTO WEB-opueHTHpOBaHHOTO
NPWIOKEHUSD 3a71auM, peliacMbIe MPHU BBITIOJHEHUH KYPCOBOTO MPOEKTA:

* WCCIICIOBAHWE W peau3anus TpeOOBaHUN K MPOTPaMMHOMY OOECIICUCHHIO
CEpPBEPHOM YaCTH;

* WCCIICIOBAaHWE W peaau3anus TpeOOBaHUS K KIIMEHTCKOMY IPOTPAMMHOMY
00eCIIeYeHHUIO

* pPacCMOTPEHHUE BOMPOCOB 0€30MaCHOCTH Web-TIPHIIOKCHUS

KypcoBoif mpoekT BkiIro4YaT B ceOs rpadUyecKyr0 4YacTh W PacyeTHO-
MOSICHUTEHHYIO 3aIHCKY.

7. OHUEHOYHBIE MATEPUAJIBI U151 MTPOBEJIEHUSA
MMPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIIUXCS 1O
JANCIHHUIIJIMHE

7.1. Onucanue noka3zareJsieil U KpUTepHeB OLIEHUBAHUS KOMIIETEHUMA HA
Pa3IMYHBIX 3TANaX UX (OPpMUPOBAHMS, ONTMCAHME LKA OLCHUBAHUS

7.1.1 JTan Tekymero KOHTPOJIf

Pe3ynpTarel TEKyIIErO KOHTPOJS 3HAHUM M MEKCECCHOHHOW aTTECTalUd
OLIEHUBAIOTCS MO CIIEAYIOLIEH CUCTEME: €aTTECTOBAHY;

«HE aTTECTOBAH.

Kommnerenmu | Pesyabrarsr odydennus, Kpurepuun

XapakrTepusyroumue
5 OUCHUBAHHUS ATTecTOBaH He arrecroBan

¢()OpMHPOBAHHOCTH
KOMIIeTEeHIHI
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3HATh
0COOEHHOCTHU
pa3paboTKu
KOMITOHEHT
MPOTPaMMHBIX U
MPOTPaMMHO-
anmnapaTHBIX
CPEJICTB 3alUTHI
uHpopMaluu B
KOMIIBIOTEPHBIX
cUcTEMaxX U
MPOBOJUTH
aHAJIU3 UX
0e30MacHOCTH
YMETH
pa3pabaThiBaTh
KOMITOHEHTBHI ITPO-
rpaMMHBI
X U POTPaMMHO-
anmnapaTHBIX
CPEJICTB 3alUTHI
nH(popManuu B
KOMITBFOTEPHBIX
CHCTEMAX U
MPOBOJUTH
aHAIN3 UX
0€30MacHOCTH
BJIAJICTh
cpeacTBaMu
pa3paboTKu
MPOTPaMMHOTO
obecrnieueHus B
TOM YHCJIC CPE/CTB
MOBBIIICHHSI
a¢hekTuBHOCTH
MPOIIECCOB
pa3paboTku u
OKCIUTyaTaIun
0e3omacHoro
MPOTPaMMHOTO
obOecrieueHust  3a
cuer ux
HEIPEPbIBHON
HUHTCIpalun )51
AKTHUBHOT' O
B3aNMOJICHUCTBHS
MPOPUITBLHBIX
CTICHHATUCTOR  C
MOMOIIBIO

3HAHUE
0coOeHHOCTEH
pa3paboTku
KOMITOHEHT
NPOTPaMMHBIX U
MPOrpaMMHO-
anmnapaTHbIX
CpEJICTB 3alUTHI
uHpopManuu B
KOMIIBIOTEPHBIX
cucTeMax u
MIPOBOJUTH
aHAJIU3 UX
0e30MmacHOCTH

YMEHHE
pa3pabarbIBaTh
KOMITOHEHTBI
MpOTrpamMm-

HBIX U
MPOrPpaMMHO-
anmnapaTHbIX
CpEJICTB 3alUTHI
uH(popmaruu B
KOMITBFOTEPHBIX
CHCTEMax U
MPOBOJIUTH
aHAJIN3 UX
0e30MmacHOCTH

BIIaJICHU
e CpeicTBaMH
pa3paboTKu
POTrPaMMHOTO
obOecrieueHus B
TOM qucie
CpPEICTB
MOBBIIICHHS
s¢dexTuBHOCTH
MPOIIECCOB
pazpaboTku u
IKCIUTyaTaI[iH
06e30macHOTo
POTrPaMMHOTO
obOecrieueHuss 3a
cuer ux
HEIPEPHIBHOMN
HUHTCTpaln u
AKTHUBHOTI'O
B3alUMOJICUCTBUS
PO UITBHBIX
CICIUATNCTOB ¢

BrimostHeHue paboT B CPOK,
MpeyCMOTPEHHBIN B
pabouux mporpaMMax
Brinosnnenue
paboT B CPOK,
MPEyCMOTPECHHBI
i B pabovmx mporpammax
BrimostHeHHE paboT B CPOK,
MIPEIyCMOTPEHHBI
i B pabo4mx mporpammax

HespmomHeHne padboT B
CPOK,
IIPEeSyCMOTPEHHBIN B
pabouux mporpamMMax

Hepbinonnenue

paboT B CPOK,

MPEyCMOTPECHHBI

i B pabovmx mporpammax

HespmomHeHne padboT B

CPOK,

MIPEIyCMOTPEHHBI

i B pabo4mx mporpammax




MHCTPYMEHTOB
aBTOMaTU3aLuU

ITOMOILBIO
UHCTPYMEHTOB
aBTOMaTU3alUuU
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3HATH LEIU U 3HAHUE 1eJIM U | Brmonnenne pa6ot B cpok,| Hebmonnenne pabor B

3a71a4n IPoLEAyD |3axadu NPETYCMOTPEHHBIN B CpOK, 3
pabouux mporpaMMax NIpENyCMOTPEHHBIN B

aHaamsa Hponeayp pabouux mporpaMmax

KOPPEKTHOCTH aHaJm3a

MTOJIUTHK KOPPEKTHOCTH

0€30IaCHOCTH, B |ITOJUTHK

TOM YHCJIE C 0€30I1aCHOCTH, B

MPUMEHEHUEM TOM YHCJIE C

pa3paboTaHHOTO |[IPUMEHEHHEM

IIPUKJIATHOTO pa3paboTaHHOTO

MPOrPaMMHOTO  |IPHUKJIATHOTO

o0ecrieyeHus AJ1s [IpOrpaMMHOTO

KOMITBIOTEPHBIX |00ecrieueHus Jis

CUCTEM KOMIIBIOTEPHBIX

CUCTEM

YMETh MPOBOJUTH [YMEHHE Brinonaenue padot B cpok,| HerwimomHenue paboT B

AHATING IPOBOIATD IIPENYyCMOTPECHHBIH B CPOK, §
pabouux mporpamMMax NIpENyCMOTPEHHBIN B

KOPPEKTHOCTH aHajm3 paBOTHX MPOTpaMMAx

MTOJIUTHK KOPPEKTHOCTH

0C30ITacCHOCTH TTOJIUTHK

TUTS 0€e30I1aCHOCTH

KOMITHIOTEPHBIX  |1171s1

CHUCTEM U CETEH C [KOMIBIOTEPHBIX

MPUMEHEHUEM CHCTEM M CEeTeH ¢

MIPUKIIATHOTO pUMEHEHUEM

MPOTPAMMHOTO  |TIPHKJIAHOTO

obecrieueHus MIPOTrPaMMHOTO

obecreueHust

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU I

Pe3ynbpTaThl MPOMEXKYTOUYHOIO KOHTPOJS 3HAHUM OLEHUBAKOTCA B 7, 8

ceMecTpe aJisi 04HOM (HopMbl 00YUEHHS IO YETHIPEXOAIITLHOM CHCTEME:

«OTIHUYHO»,

«XOpOoUIO»,

«YJOBJIETBOPUTEIBHOY;

«HCYOOBJICTBOPHUTCIILHO.

KoMmnerenuu
A

PesyabTaThl
00yueHus,
XapakTepH3ylolmue
¢(hpopMHPOBAHHOCTH
KOMIIeTeHIHU

Kpurtepuu
OLICHMBAHH

OTJau4YHO
A

Xopouo

Ynosa.

Heynosa.

OIIK-13

3HATH
0COOCHHOCTH
pa3paboTKu
KOMITOHEHT
MIPOrPaMMHBIX H
MIPOrPaMMHO-
anmapaTHBIX
CPEJICTB 3allUTh]

Tect

Brmonnenu
€ TecTa Ha
90- 100%

Brmonnenne tecta
Ha 80-
90%

Brmonaenne tecta
Ha 70-
80%

B tecte
menee 70%
TIPABUIIBHEI

X OTBETOB




nHPOpPMALIUH B
KOMITBIOTEPHBIX
CHCTEMax H

MIPOBOJIUTH
aHaJIN3 UX
0€e30MacHOCTH

YMETh
pa3pabaThIBaTh
KOMITOHECHTBI
MPOTPAMMHBIX U
pOTrpaMMHO-
anmapaTHbIX
Cpe/CcTB
3aIUTHI
uHGOpMAIUH B
KOMITBIOTEPHBIX
cUcTeMax u
MPOBOJIUTH
aHaJIN3 uX
Oe3omacHOCTH

Pemenne
CTaHAapTHBI
X
MPAKTHIECK
U X 3a7a4

3amgaun
peIICHBI B
TOJTHOM
o0beEME 1
MIOJTyYCHBI
BEPHBIC
OTBETHI

IIpogemoncTpupyH
BEPHBIN X0
pereHus
BCEX, HO HE
TOITy4eH
BEpHBIN OTBET BO
BCEX 3a7ayax

IIponemoncTprpoBa
H BEpPHBIN X0/
pereHus B
OOJIBIIMHCTBE 3a7a4

3agaun He
pEIIeHBI

BIIQJICTh
CpelcTBaMu
pa3paboTKu
MIPOrpaMMHOTO
obecrieueHusi B
TOM qrcie
CpeicTB
MOBBIIIICHUS
3¢ dekTuBHOCTH
IPOLIECCOB
paspaboTku U
IKCILIyaTaI[|uK
0e301macHoro
IPOrPaMMHOI0O
oOecrieueHus 3a
cyer ux
HEIPEPBIBHON
UHTETpallud |
AKTHBHOTO
B3aUMO/ICUCTBU
1 TpO(UITBHBIX
CIICIIMAJIUCTOB C
TTOMOIIIBEO
WHCTPYMEHTOB
aBTOMAaTH3AlUU

Pewenue
TIPUKIIATHBIX
3ama4d B
KOHKpPETHOM
MpeaMETHO M
obmacti

3agaun
peIICHBI B
ITOJHOM
o0beEME 1
TOJTyYCHBI
BCPHBIC
OTBETHI

IIponemoncTpupona
H

BEPHBIN X0/
pereHns

BCEX, HO HE
TIOJTy4eH

BEpHBIN OTBET BO
BCEX 3a7adax

IIponemoncTpupona
H BEPHBIN X0/
pelIeHus B
OOJIBIIMHCTBE 3a7a4

3amauu He
penieHbl




OIIK-4.

3HATh LIETH U
3a71a49u
npouenyp
aHajan3a
KOPPEKTHOCTHU
MOJIUTHK
0€e30I1aCHOCTH, B
TOM YHCIIE C
MIPUMEHEHUEM
pa3paboTaHHOTO
MIPHUKJIATHOTO
MPOrPaMMHOTO
obecreueHus
JUIS
KOMITBIOTEPHBIX
CHCTEM

Tect

Bremonnenn
€ TecTa Ha
90- 100%

Brinonnenue recra
Ha 80-
90%

Brinonnenne tecra
Ha 70-
80%

B Tecte
menee 70%
MIPaBUIILHBI

X OTBETOB,

YMETh
IIPOBOJIUTH
aHajau3
KOPPEKTHOCTH
MTOJINTHK
6e30macHOCTH
JUIS
KOMITBIOTEPHBIX
CHCTEM M CeTeH
C IPUMEHCHHEM
MIPHUKIIATHOTO
POTPaMMHOTO
obecrieueHus

Pemenne
CTaHAapTHBI
X
MPAKTHIECK
U X 3a7a4

3agaun
peIICHBI B
TOJTHOM
o0beEME 1
MIOJTyYCHBI
BEPHBIC
OTBETHI

IIponemoncTprpoBa
H

BEPHBIN X0/
pereHns

BCEX, HO HE
MOJIy4eH

BEPHBIN OTBET BO
BCEX 3a7adax

IIponemoncTprpoBa
H BEpPHBIN X0/
pereHus B
OOJIBIIMHCTBE 3a7a4

3agauu He
PCIICHBI

7.2 IlpuMepHblii NepeyeHb OLEHOYHBIX CPEACTB (THNOBbIE KOHTPOJIbHbIE
3a/JaHUS MJIM MHbIE MAaTePHAJIbl, HCOOXOAMMBIE J1JIsl OLCHKH 3HAHUH, YMEHUI,
HABBIKOB U (MJIH) ONbITA JEATEJIbHOCTH)

7.2.1 llpumepHbIii nepevyeHb 3aJaHMIi /151 IOATOTOBKH K TECTHPOBAHUIO

1. BaxHbIM HavaJbHBIM ATAlOM IpU paboTe ¢ MATTEPHAMU SBISETCS. ..

OnucaHne OKpPYKEHHE CUCTEMBI, ¢ KOTOPOM IUIAHMPYETCS OCYIIECTBIIATH
B3aUMOJIEUCTBUE +

Coznanmne "IIpoctoro" oObekTa 0€3 YBETUYEHHS CIIOKHOCTH CTPYKTYPBI
IPOrpPaMMHOIr0 0OecreueHus

AJlIeKBaTHOE MOJIEIMPOBAHUE paccMaTpUBAEMOU MPEeIMETHOM 001acT +

OpraHuzarus uCroJib30BaHus (PYHKIMIA OMPEIeIEHHOTO OM3HeC 00bEKTa,

HEJOCTYITHOTO /17151 MOIU(UKALIUN

2.Mcnonp30BaHME MAaTTEPHOB MPOEKTUPOBAHHMS HA NPAKTUKE  JIAET
IIPOEKTUPOBILUKY CJIEAYIOIINE HEOCIOPUMBIE IPEUMYIIECTBA. . .

Mopnenp cucTemMsl, IOCTPOEHHAs: B TEPMHUHAX MATTEPHOB IPOCKTHUPOBAHUA,
(aKTUYECKU SIBISIETCA CTPYKTYPUPOBAHHBIM BBIJIEJICHUEM TEX JIEMEHTOB U CBSI3EH,

KOTOPbIC 3HAYUMBI ITPHU PCIICHUN MOCTaBJICHHOMN 3a1a4u +



Mopenb, NOCTPOEHHAass C MCIOJIB30BAHUEM IATTEPHOB IPOECKTUPOBAHMS,
OoJee nmpocTa ¥ HarjsAHa B u3ydyeHuu. HecMoTpst Ha MpOCTOTY M HATJSAHOCTh, OHA
MO3BOJISIET TIIYOOKO W BCECTOPOHHE MPOPadOTaTh apXUTEKTYpy pa3pabdaTbiBaeMoit
CHUCTEMBI +

[IpruMeHeHne NTaTTEPHOB MPOEKTUPOBAHUS MTO3BOJIET IPUHUMATh PEILICHHUS,
KOTOpBI€ OYAYyT YCHEIIHBI JJIsl PEIICHUSI BCEX MPOOiemM

[IpuMmeHeHue mnaTTEPHOB MPOEKTHUPOBAHUSL TMOBBIMIAET YCTOWYHUBOCTh
CHUCTEMBbl K M3MEHEHHIO TPEOOBAHWI M yMHPOIIAET HEM3OCKHYIO MOCIICIYIONTYIO
T0paboTKy +

3. OOuieun3BecTHb TpU GyHAAMEHTAIbHBIE U HAanOOJIee 3HAUMMBbIE aCIEKThI
00BEKTHO-OPUEHTUPOBAHHOTO TIpOeKTHpoBaHus. [lepeuncnure nx.

Pexypcus

[Tomumopdusm +

Hacnenosanue +

Nukancymsiuus +

4 .1TpeuMyIIeCTBO UCIIOIb30BaHUsI MHKATICYJISIITUA COCTOUT B TOM, YTO OHO...

VYrpoiaer pazdueHue nporpaMmmsl +

CoxpaHsieT LEIOCTHOCTh, MPO3PAYHOCTh, MPEACKA3yEMOCTh CO31aBA€MOI0
MPOrPpaMMHOTr0 oOecrieYeHust

VYnpomaer 7o0aBieHne HOBBIX TPUMUTUBHBIX WM COCTABHBIX 0ObEKTOB

VYrpoiaer BeisiBIeHHE U 00pabOTKY UCKIIFOUUTEIBHBIX CUTYaIluU

5.Cnenyer UHKANCYIMPOBATh T€ KOHIIENIIUM, KOTOPBIE. . .
ITocTosTHHEI

HMMeroT moTOMKOB

MoryTt u3meHsTbcs +

SIBIISIIOTCS BpEMEHHBIMU

6.Ilepeuncinte apXUTEKTYpHBIE CTUJIN.
"Hacnenosanue kiaccos”
"I[Iporpamma-conporpamma" +
"UepHbIi AmukK"

"Kounseitepbl 1 GpuiabTphl” +

7.B  xawectBe mpumepa Hamboiiee TMOMYJISPHBIX  AHTUIIAOIOHOB
IIPOEKTUPOBAHUSI MOYKHO IPUBECTH CIEAYIOIIHNE. ..

CiyyaiiHas CIIO)KHOCTB +

CokpsiTHE OIUOOK +



JlericTBue Ha paccTosiHue +
PedaxTopunr xoxa

8. [llaGnoH — 31O

ANTOPUTMBI, OCHOBAaHHBIE HAa BO3MOXHOCTH TOBTOPHOTO HCITOJIH30BAHUS
npeo0pa3oBaHUld ©W BO3MOXKHOCTH MOAW(PUKANMKM CYIIECTBYIONIEH CHCTEMBI
MIOCPEACTBOM J00aBICHHS HOBBIX IIPe0Opa3oBaHui

Enunoe yHubuupoBaHHOE ympaBlieHUE, OCHOBAHHOE HA CTPYKTYPHBIX
0COOEHHOCTSIX IMOATAITHOTO BBHITIOITHEHUS ITPOTPaAMM

OO6miee pemeHne HEKOTOPOU MOBTOPSIONIEHCS MPOOIEMBI B OMIPENeICHHOM
KOHTEKCTE +

OK3eMIUIp 00BEKTa, KOTOPBIM BBIAAET CeOs 3a TPYIIy CaMOCTOSITEIBHBIX
IK3EMIUISIPOB

9.CBs3ylOIKMM 3BEHOM MEXKIY apXUTEKTypOM, CTHWJIEM U IabioHaMH
SIBIISICTCS. ..

HacnenoBaHue Ki1accoB

Nukancynsuus

[Honmumopduszm

SI3BIK 1a0I0HOB +

10. S3bIk 111a0J0HOB, MPEACTABISIET COOOM. ..

Peanuzanuto arpuOyToB M HHTErPALMOHHBIX KOMIIOHEHTOB KOHKPETHOI'O
MpOrpaMMHOro obecreyeHust +

Konnekuuio B3auMoIeHCTBYIOMUX MEXTY co00il 11abI0HOB, 00pa3yoIIKX B
KOHEYHOM HTOTe OOIIee PelIeHre MOBTOPSIONICHCS TPOOIeMBl B OIMPEICICHHOM
KOHTEKCTe +

KOMITOHEHT ¢ HU3KOU CTENEHBIO CBSI3aHHOCTH

[TocnenoBaTenbHBIN TOCTYI KO BCEM 3JIEMEHTaM COCTAaBHOTO 00BEKTa

7.2.2 IlpumepHbIii NepeveHb 3aIaHUI 17151 pellieHUus1 CTAaHIaPTHBIX 3a1a4

1.53b1k 1a0GJIOHOB COCTOUT U3 KIIFOUEBBIX KOMIIOHEHTOB. ..

OG6mee pemieHue +

OnpeneneHHbI KOHTEKCT +

VYHukanbHas npodiaema

[ToBTopstomasics nmpodiaema +

2.BaxXHOCTh TpPUMEHEHUs I[IA0JIOHOB [l TOCTPOCHUS ONTHMAJIbHON
apXUTEKTYphl 00YCIIOBJIEHA CACAYIOUMMH IPUUMHAMH. . .



VYnpouieHue paboThl ¢ CYLIECTBYIOLIEH CUCTEMOMN, €CIIM MOYKHO OIPENEIUTh
YHHUKAJIbHBIN HHTEp(ENC B3aUMOIEHCTBUS

OnHO3HAYHO ONPENEAI0TCS MPABUIIA CO3AAaHUS DK3EMIUIIPOB

IIpu wucnonb3oBaHMM 1IAOJOHOB B aJ€KBAaTHOM KOHTEKCTE BEPOSTHOCTD
NOJy4YEHUs] yCHelHo paboTtamomell (U3NUecKod pealn3aluyd apXUTEKTYpPbl
BO3pacTaer +

Pa3paboTka 1 ucnosp30BaHuE 11a0JIOHOB B paMKax KOMIIAHUM 00€CIIEYMBAECT
[IPEUMYLIECTBA, CBA3AHHBIC C UX MHOTOKPATHBIM UCIIOJIB30BAHUEM IS
pEIICHHUs Pa3IMYHBIX MPoOIeM +

3.CepBUC-OpHEHTUPOBAHHAS METOOJIOTHS — 3TO

[loBeneHuyecKkre U MOPOKAAIOIIUE IA0JOHBI IPOESKTUPOBAHUS +

[Toaxo K MPOEKTUPOBAHUIO TTPUKIIATHBIX HHG)OPMAIIMOHHBIX CUCTEM +

BusyansHoe n3o0paxeHue apXuTeKTyphl +

KiroueBodt mpuHITUII, HAa OCHOBE KOTOPOTO PEATM3YIOTCS MEXaHHU3MBI,
o0ecrieunBaroIIMe THOKOCTh, 3aIIUTY CUCTEMbI OT BJIMSHUS M3MEHEHUM BHEIIHHUX
CHCTEM

4.CepBuUC-OpUCHTUPOBAHHAS METOJOJIOTHSI PYKOBOJICTBYETCS CIICTYIOIITIMU
MIPUHIIUIIAMHU

SIBHOE oTHEneHNEe OU3HEC-IOTHKY OT JIOTUKH Tpe3eHTAIuu HHGOpMAaIiu +

Peanuzanus Ou3HEC-TOTUKM TPUKIAAHOW CHCTEMBI B BHJIE HEKOTOPOTO
KOJMYECTBA KOMIIOHEHTOB WJIM CEPBHCOB, KOTOPBIE€ JIOCTYIHBI  H3BHE
M0JIH30BATEIISIM WJIU APYTUM KOMIIOHEHTaM +

[Torpebutens pe3ynbTaTOB, MNPEIOCTABISIEMBIX CEPBHUCOM MOXKET OBITh
MPUKIIAIHOM CHUCTEMOM WJIM JIPYTHMM CEPBHCOM M HMMEET BO3MOXKHOCTH BBHI3BATh
OPUTMHAJIBHBIA CEPBUC CAMOCTOSTEIILHO +

BxitoueHne OM3HEC-TIOTMKU B JIOTHKY MIPe3eHTAIlMd UH(pOpMAIun

5. OCHOBHBIM HeOCTaTKOM I1a0soHa "AOCTpakTHON (adbpuku" sBIseTCA
TO YTO...

HenpenBunenusie 00HOBICHUS

[Tocnenyromas BO3MOKHasi MOAEPHU3ALMS, MOJIpa3yMEBaloOIIas BKIIOUCHHE
HOBBIX O0BEKTOB YaCTO 3aTPYAHUTEIbHAS U PECYpCOEMKas OTeparus

Hcnonp3oBanue HPUBOJIUT K HpeacKazyeMoMy Ha/IeHUI0
POU3BOAUTEILHOCTH

[IpoTokon OOHOBIIEHUSI HE COAEPKUT HUKAKUX CBEICHUH O TOM, YTO
U3MEHHWIIOCH B CyOBEKTE - paboTa HabIogaTesNe mpu STOM YCIOKHIETCS

6. Ilpumenenue mabnoHa "aGcTpakTHOM (HaOpUKH" MO3BOJISET MOTYUUTH
CIICAYIOIINE TPEUMYIIECTBA. . .



I"apanTus UCTIONB30BaHUS TOJIBKO OJHOTO BH/IA MPOIYKTOB
CBo0Oo1Has 3aMEHa ceMelCcTBa MPOIYKTOB

CKphIBalOTCS peann3aiui KOHKPETHBIX KJIACCOB

Bcerpma oTkppiTa peanusaius Kiacca

7. 51 Toro, yToOBI peanu3anus "AOcTpakTHOMN (habpuku" ObLIa BBINOIHEHA
HE00X0IMMO CJIeI0BATh CICAYIOUINM PEKOMEHIAIIUSM. . .

Hcnonp3yronmii 3K3eMIUIIpbl 00bEKT TOJHKEH 00pamaThesi K aOCTpaKkTHOU
babpuke 11 co3nanus TPEOYEMBIX IK3EMILISIPOB

JInst Ka)Kaoro ceMencTBa CO3JalTe KOHKPETHBIE KJIACChI, MPOU3BOJHBIE OT
JAHHOTO a0CTPaKTHOTO Kjacca

OnHO3HAYHO WACHTUDUIPYHTE TPaBUIIA CO3IaHUS IK3EMILISIPOB

VYnpomaiite n1o0aBjieHre HOBBIX OINEPalUi K CYIIECTBYIOIIUM B CHUCTEME
o0BeKTaM

8.B kauecTBe OCHOBHBIX JOCTOMHCTB HCIIOJB30BaHMA  I1a0JIOHA
npoekTupoBanus "OIMHOUYKA', MOYKHO BBIICJIUTH CIEIYIOIIHE. ..

CBo0Oo1Has 3aMEHa ceMelCTBa POTYKTOB

Bricokast ruOkocTh npu MoauuKaluy Kiacca

KonTpoaupyemslii 10CTyl K €TMHCTBEHHOMY SK3EMILISIPY

JlonyckaeT yTouHEHUE onepanuii HaJl SK3eMIUISIpAMU U UX MPEJICTABICHUE

9.0cHOBHBIM HeoCcTaTKOM nartepHa "OauHouka" sBisIeTCS. ..

[IpuBOIUT K TIpEeICKAa3yeMOMY MAICHUIO MPOU3BOAUTEIHLHOCTH

Henpenpuaenusie 0OHOBICHUS

[Tocnenyronias BO3MOXKHasi MOJACPHU3ALINS, TOAPA3yMEBAIONIAsI BKIIIOUCHUE
HOBBIX OOBEKTOB YacTO 3aTPYIHUTENbHASL U PECYPCOEMKasl ONeparius

B HekoTOpwIX cllydasx MNPUBOIUT K CO3/IaHUI0 HE MacIITaOupyeMoro
MPUIIOKECHUS

10.JIr06as coBpeMeHnHasi UHPpOpMaAIMOHHAS CUCTEMA HE JO0JIKHA 3aBUCETh OT
TOTO, KaK B HEM CO3/1at0TCs, KOMIIOHYIOTCSI ¥ TIPEJICTABIISIIOTCS OOBEKTHI.

st Toro, 4ToOBl MPAKTUYECKH MOJJEP’KaTh JaHHBIA MOCTYJAT CJleayeT
CO37aBaTh HOBBIC OOBEKTHI C IIOMOIIBIO TTATTEPHA. ..

"Beicokoe 3anemiieaue"

"Xpanutenp"

"KonTposnep"

"IIporotun"



7.2.3 IlpumepHbIii epeyeHb 3aJaHNH 1)1 pellleHus] MPUKJIATHbIX 327124

1.OTnMYuTENbHBIMA ~ YCJIOBUSIMH,  XapaKTEPU3YIOUIUMU  YMECTHOCTh
npuMeHeHwus maosona "[Iporotun", sBistoTcs. ..

Omnpenenenue co31aBaeMoro 00beKTa TMHAMUYECKH, BO BPEMSI BBITTIOJTHEHUS

HexenarenbHoe co3gaHue OTIENbHOM wHepapxuu kiaccoB (adpuk s
co3JaHusl OOBEKTOB-TIPOIYKTOB U3 MapaJlIeIbHOW MepapXuu KiIaccoB (OTIMYUE OT
mabsiona abctpakTHas padbpuka)

CymiecTByeT  BBICOKAas ~ CJIOKHOCTh  BBISIBJICHHST W 00pabOTKH
UCKIIIOUUTENbHBIX CUTYalluu

OyHKIIMOHAJ KJIOHUPOBaHUSA OOBEKTa SIBJISIETCS 00Jiee MPEeNOYTUTENbHBIM
BapUAHTOM HEXKEIIM €ro CO3/JaHue U MHUITHATH3AIUS C TTOMOIIBIO KOHCTPYKTOPa

2.B ycioBusix, KOrja He OIMpeAesieHO, KaKOM M3 CHUCTEMHBIX KOMIIOHEHTOB
JIOJKEH OTBEYATh 32 CO3JaHHE SK3EMIUIIPOB KIIacca UCIOJIb3YIOT MaTTEePH. . .

"Co3znarenb 3K3eMIUIsIpoB”

"Crpoutesnn"

"IIporotun"

"AGcTpakTHas padpuka"

3.OCHOBHBIM MNPEUMYIIECTBOM HCHOJb30BaHus TnarrepHa '"Co3zgaresnp"
AK3EMIUISIPOB SABIIAETCS. ..

CoxpaHeHnre THOKOCTH CUCTEMBI TI0 IPUYHHE TOTO, YTO CO3/IaHHBIE OOBEKTHI
KJjacca 1, kak mpaBuiI0, BUIHBI TOJBKO JUIs Kiiacca |

ApPXHUTEKTYpY CHCTEMbI MOXHO pa3padaThiBaTh Ha 0a3e OOBEKTOB WM UX
CTPYKTYp, CO3/IaHHBIX paHee

Bce co3maBaembie  OOBEKTHI  SIBISIIOTCS  SIBHO WM TOTCHIIMAIBHO
MPUMEHUMBIMH JIJI1 TOBTOPHOT'O MCIIOJIb30BAHUS

CucreMa, mocTpoeHHasi Ha puHIUIax 1adnona "Co3narens 3K3eMILISIpOB"
3HAUUTEJIHHO TPOLIE B MOHUMAHUM U JalbHEHIIEM COMPOBOXKICHHH, OCOOCHHO,
€CJIM peYb UJIET O CIOXKHBIX OTpacisax Ou3Heca

4.Ecnu tpeOyeTcs OTACIUTh KOHCTPYHUPOBAHUE CI0KHOTO OOBEKTa OT €ro
MpeJCTaBICHUs, TaKuM o0O0pa3oM, 4YTOObI B pe3yjibTaTe OJHOTO W TOrO XKe
KOHCTPYHUPOBAHUSI MOTJIM TOJY4aThCS pPas3IMYHbIE MPEACTaBICHUS HMCHIOJb3YIOT
I1a0JI0H. . .

"Coznarens SK3eMIUIsIpoB”

"Crpoutens"

"IIpororun"



"AOGcTpakTHas dhadpuka"

5. Cytb mabnona "Ctpoutens" COCTOUT B TOM, UTO...

AJTOpUTM CO3TaHMs CIOKHOTO 00BEKTa 0053aTeIbHO JOHKEH 3aBUCETh OT
TOTO, M3 KakKMX YacTed COCTOMT OOBEKT M KaK OTH YacTH JOJHKHBI
B3aMMO/ICHCTBOBATh MEX 1Y COOOM

Heobxogumo  umcmosb3oBaTh  (popMar  MaHHBIX, KOTOPBIM  JOJDKEH
pacno3HaBaThCsl BCEMU MTPeoOpa3oBaHUIMHU

AJTOPUTM CO3/1aHUsI CIOKHOTO OOBEKTa HE JOJDKEH 3aBHCETh OT TOTO, M3
KaKUX 4acTel COCTOUT OOBEKT U KaK ATH YaCTH JOJIKHBI B3AUMOJIEHCTBOBATH MEXKIY
cobon

AJITOpUTMBI, OCHOBAaHHBIE Ha BO3MO>XHOCTH IOBTOPHOTO HCIOJIb30BAHUS
npeoOpa3oBaHUld W BO3MOXKHOCTH MOAW(PUKAIMKM CYIIECTBYIONIEH CHCTEMBI
MOCPEJICTBOM J00ABJIEHUSI HOBBIX MPE0oOpa30BaHMI

6.B pesynbrare ucnonb3oBanus marrepHa "CTtpouTtens" MOXKHO TOOUTHCA
CJIEIYIOUIUX 3HAYMMBIX TPEUMYIIECTB, YKAKUTE UX.

Jlist u3MeHeHusi BHyTpeHHero mnpejactaBieHus "[Ipoaykra" poctatodHo
onpenenuTs HoBbIM BU "CTpourens"”

[Ipocrota pacmmpenus (106aBieHNne, U3MEHEHUE CEPBEPOB, BBHITOIHSAIOMINX
00paboTKy MH(POPMAITUU U UX UHTETPAIUIO C OCTATLHON YaCThIO CUCTEMBI)

Ctpoutenb NPENOCTABISIET MPOMEKYTOUHOMY OOBEKTY aOCTpaKTHBIN
uHTepdenc 1151 KOHCTPYUPOBAHUS HEOOXOIMMOTO MPOAYKTA, 32 KOTOPHIM MOKET
CKPBITh TMPEJICTABIICHUE, BHYTPEHHIOI CTPYKTYpY M MPOIECC COOPKH Camoro
POJIyKTa

JlerkocTh 1006aBIEHHUS HOBBIX IPUMHUTUBHBIX UM COCTaBHBIX OOBEKTOB

7.B ycrnoBusix, koraa HEOOXOAWMO OIpeNeTuTh UHTEepGENC AN CO3AaHus
KOHKPETHOTO OOBEKTa, HO TpeOyeTcsl NeNerupoBaTb CUCTEMHBIM IOIKIACCaM
pelieHre 0 TOM, KakKol KJIacC Hy»KHO WHCTaHIIMUPOBATh, UCIIOJIb3YETCS MIA0JIOH. . .

"Kontpomnep"

"®dabpuuHbIit MeTOT"

"IIpoToTun"

"AbctpakTHas padbpuka"

8.IlpeumyiectBom mabiona "@abpuuHblii MeTOA" SIBISETCS TO, YTO HET
HEO0OXOJUMOCTH. ..

BcrpanBath B KO/ 3aBUCAIINE OT MPUIOKEHUS KIIACCHI

OObeIUHITH POJCTBEHHBIEC ONIEPAIIMU B €IMHOM KJIacce



CKpBIBaTB OITaCHEIE/JINIITHHE JaHHBIC
3a0oTHTCA O IMPOU3BOAUTCIIBHOCTH

9. BwusyasbHOE MNpEICTaBIEHWE APXUTEKTYpPhl HMEET  CIEIYIOLIUe
JIOCTOUHCTBA. ..

BuzyanbHoe = u300paxkeHuUE  apXUTEKTypbl  OTOOpakaeT  acCHeKThbl
B3aMMOJICHCTBHSI Pa3IMUHBIX CEPBUCOB C TOUKU 3PEHHSI pean3aluu OU3HEC JTOTHKU

BusyanbHOEe H300pa)k€eHUE AapXUTEKTYpbl MNPEACTaBIsAET €000 OOLIyrO
IUIOMIAJIKY JJI OOCY)XKIEHHUS MEXKAYy COTPYIHHUKaMHU, 3aWHTEPECOBAHHBIMU B €€
pa3paboTKe U TeX, KTO 3aHUMAETCsI €€ HETOCPEACTBEHHBIM CO3/IaHUEM +

BusyaiibHoe n300paskeHrne apXUTEeKTYphl, MOHATHOE U COTJIACOBAHHOE BCEMU
HEOOXOJAMMBIMU  COTPYJHUKAMHU  TIO3BOJISIET  OXBAaTUTh IMOJIHYIO  KapTHHY
CO3/1aBa€MOT0 TMPOTPaMMHOTO OOEcTeueHHs, He YMyCTHB 3HAUMMBIX JeTayiell +
AJleKBaTHOE MOJICITMPOBAHNUE PACCMATPUBAEMOM NIPEIMETHOM 00J1aCTH

10.JnarpaMMbl KJIACCOB CO3JAIOTCS IIPU JIOTUYECKOM IIPOEKTUPOBAHHUH
UH(pOpMalMOHHBIX cucTeM. OHM CITyXaT, JUIS. ..

MonenrpoBaHus JaHHBIX. AHAJIW3 IPEIMETHON 00J1aCTH MMO3BOJISIET BBISIBUTD
OCHOBHBIE XapaKTEPHBIE JJI1 HEE CYILIHOCTH U CBSA3M MEXI1Yy HUMU +

JUIst MOJEIMPOBaHHUs JIOTUKU IPOIPaMMHBIX KOMIIOHEHT +

OTtoOpakeHust noBeieHUs1 00BEKTOB, N300pAKEHHBIX HA HEN KJIAaCCOB

JUis TpencTaBieHUs apXUTEKTYpbl. MOXHO BBIIEIUTh APXUTEKTYpPHO
3HAYMMBbIE KJIACChI U MTOKA3aTh UX HA JUarpaMMax, OMHMCBIBAIOIINX apXUTEKTYpy +

7.2.4 IlpumepHbIii NepeyeHb BOMPOCOB /IJIsl MOJATOTOBKHU K 3a4eTy

He npenycMoTpeHo y4eOHBIM MIIaHOM

7.2.5 IlpumepHBbIii epeyeHb 3aJaHUH 11 pellleHUsl MPUKJIATHBIX 32124

BBenenne B marTepHbl NpoekTHpoBaHUs. [IpoekTmpoBaHHWE pemakTopa
nokymeHToB. Ilopoknaromue mnarrepHbl. CTpyKTypHble NaTTepHbl. [laTTepHbI
MTOBEICHUSI.

[IporpammupoBaHre ¢ pa3feIsieMbIMA TEPEMEHHBIMH: TPOIECCHI U
CUHXPOHMU3AIHNS;, OJIOKHPOBKU U Oapbepbl; ceMaopbl; MOHUTOPHI; pealu3aus

Pacnipenenenroe mporpamMMupoBaHue: Tepefada COOOINCHUH; YyIaJIeHHBIH
BBI30B MPOLICAYpP U PaHACBY; MOJEIH B3aUMOJCHCTBHUS TPOIECCOB; peaan3alus
SI3BIKOBBIX MEXaHU3MOB

CHHXpOHHOE TapaJUIeIbHOE MPOTPaMMHUPOBAHUE: HAYYHBIC BBIYUCICHUS,
SI3BIKH, KOMITUJISITOPBI, OMOIMOTEKN M HHCTPYMEHTAIbHBIE CPEICTBA

OcHOBBI  pa3pabOTKU: TOIXOHbI, HAIEKHOCTh, MACIITAOUPYEMOCTD,
COTPOBOXACHNE. MoIeNn MTaHHBIX W S3BIKH 3arpocoB. [logcucTteMbl XpaHeHUS U
W3BIICUCHHs JAaHHBIX. PacmpenenéHHble NaHHBIC: BEAYNIUE W BEIOMBIC Y3IIbI,



3a/iepKKa PErUIMKaluu, peIUIMKalus ¢ HECKOJbKUMH BEAYHIMMHU  Y3JIaMH,
perumkauus — 6e3  Beaymero  y3na.  CekuumoHupoBaHue.  TpaH3aKIu.
CornacoBaHHOCTh, M KOHceHcyc. IlakeTHass um motokoBasi oOpaboTku. Bompoc
0e30macHOCTH

BBengenue B MHKPOCEpPBUCHYIO apxXuTeKTypy. CTpareruu JeKOMITO3UIIUM.
MexrmpoliecCHOE B3aMMOJIEUCTBHE B MUKPOCEPBUCHON apXUTEKType. YTpaBlieHUE
TpaH3aKIUsIMU C MOMOIIBIO MOBecTBOBaHMM. [IpoekTrpoBaHue OW3HEC-TIOTUKU B
MUKpPOCEPBUCHON apxuTekType. Pa3paboTka OW3HEC-JIOTUKH C MOPOXKIACHUEM
coObITui. Peanuzanusi 3ampocoB B MHUKpOCEpBUCHOHM apxurektype. [labGiaoHbl
BHemHuX API. TectupoBanue mMukpocepBucoB. PazpaboTka cepBHCOB, TOTOBBIX K
MIPOMBITIUICHHOMY HCTIOJIb30BaHMI0. PasBepThiBanne MukpocepBucoB. IIporiecc
nepexoja Ha MUKPOCEPBHUCHI.

OcHoBbl 6e3omacHoctd B DevOps. BeicTpauBanue 6a3zoBoro DevOps-
KOHBeMepa: 3ammra BeO-pUIIOKEHHH, 3ammTa 00JayHOM WHQGPACTPYKTYpHI,
3alllUTa KaHaJOB B3aMMOJICUCTBHS, 3allluTa KOHBeepa mocTaBku. BolsBieHue
aHOMAaJuH U 3aluTa CEpBUCOB OT aTak. COOp U XpaHEHHUE KypPHAJIOB.

AHanu3 KypHaJIOB JJi BBIABJICHUS BTOpKEHUH U aTak. OOHapyKeHUE BTOP>KEHUH.
[TpakTrueckue MpuMepsl pearupoOBaHUs Ha WHIIUICHT

7.2.6. Metoauka  BBICTABJEHHSI OIEHKH TPH  MPOBeJIeHUH
MPOMEKYTOUYHOMN aTTeCTAUU

(Hanpumep, dxzamen nposooumcsi no mecm-ouiemam, Kaxcowvlil U3 KOMopbix
cooepocum 10 eonpocoe u 3aoauy. Kaogicowiii npasuivhsiii omeem HaA 80NPOC 8
mecme oyenusaemcs 1 oannom, 3aoaua oyenusaemcst 6 10 6annos (5 6annos eepnoe
peutenue u 5 oannoe 3a éepuuvlii omeem). Maxcumanvroe KoIU4ecmeo HabpaHHbIX
bannos — 20.

1.  Oyenxa «Heyoosnemseopumenvno» cmagumcsi ¢ ciydae, eciu CmyoeHm
Habpan menee 6 6ban08.

2.  OyeHxa «YooenemeopumenvHoy cmasumcs 6 ciydae, ecliu CHyOeHm
Habpan om 6 0o 10 b6annos

3. Oyenxa «Xopowoy cmasumcs 8 ciyuae, ecau cmyoeum Haopanr om 11
00 15 6annos.

4.  Oyenxa « Omauunoy cmasumcs, eciu cmyoenm Haopan om 16 oo 20
6annos.)

7.2.7 IlacnopT OLIEHOYHBIX MATEPHAJIOB

Ne i/t | KoHTponupyembie pa3aensl (TeMbl) Kon Haumenosanue
JACIATUTUHBI KOHTPOJIUPYEMOM |  OLIEHOYHOT'O CPEACTBA
KOMIIETEHLIU U
1 [TarTepns! npoekTupoBanus nporpammuoro |OITK-13, Tecr, 3almuTa
obecreyeHus OIIK-4.3 7abopaTopHbIX  pador,




TpeOOBaHUS K KypCOBOMY

MPOEKTY
2 Pacnipenenénnoe u napauienbHOe OIIK-13, Tecr, 3ammra
POrpaMMUPOBAHHUE OIIK-4.3 nabopaTtopHbIX  padoT,
TpeOOBaHUS K KYpCOBOMY

MIPOEKTY
3 BricokoHarpyxeHHbIC TTPUITOKCHUS OI1IK-13, Tecr, 3almuTa
OIlK-4.3 nabopaTopHbIX  pador,
TpeOOBaHUS K KypCOBOMY

MPOEKTY
4 MukpocepBHCHI OIIK-13, Tecr, 3aImTa
OIlK-4.3 nabopaTopHbIX  pador,
TpeOOBaHHUS K KypCOBOMY

MPOEKTY
5 Besonacusrit DevOps OIIK-13, Tecr, 3alIuTa
OIIK-4.3 nabopaTopHbIX  pador,
TpeOOBaHUS K KypCOBOMY

MIPOEKTY
6 [TarTepHs! npoekTupoBanus nporpammuoro |OITK-13, Tecr, 3alImuTa
obecneueHust OIIK-4.3 na0opaTopHbIX  pador,
TpeOOBaHUS K KYPCOBOMY

MIPOEKTY

7.3. Meroanyeckne MaTepHaJbl, ONpeleJsA0IIMe MNPOLEAYPbHI
OLIeHMBAHNS 3HAHUIi, yMeHUIi, HABBIKOB U (MJ1H) ONBITA JeATeJbHOCTH

TectupoBanue ocymiecTBisieTcs, JUOO TPHU TMOMOIIM KOMIBIOTEPHOH
CHUCTEMBbl TECTHPOBAHHs, JTUOO C HCIOJb30BAHHEM BBIJAHHBIX TECT-33JaHUI Ha
OymaxxHoM Hocutene. Bpemst tectupoBanus 30 MuH. 3aTeM OCYIIECTBIISIETCS
IpOBEpKa TeCcTa SK3aMEHAaTOPOM M BBICTABISIETCS OIEHKA COTJIACHO METOIUKHU
BBICTABJICHHUS OLIEHKHU MPU MPOBEICHUH MTPOMEXKYTOUHOM aTTeCTalluH.

Pemenne craHmapTHBIX 3a7ad  OCYUIECTBISETCA, JMOO TMPH MOMOIIU
KOMITBIOTEPHOM CHCTEMBI TECTUPOBAHUS, JTHOO0 C NCIIOJIH30BAHUEM BBIIAHHBIX 33124
Ha OymakHoM HocuTtene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
NpOBEpKa PpEIICHUs 3a/ad 3K3aMEHATOpPOM M BBICTABISETCS OLEHKA, COIJIACHO
METOAMKH BBICTABIICHHSI OILICHKH ITPH MPOBEACHUHN MPOMEKYTOUHON aTTEeCTAIUH.

Pemenne mnpukIagHbBIX 3a7ad4  OCYLIECTBISIETCS, JUOO TMPU MOMOIIH
KOMITBIOTEPHOMN CHCTEMBI TECTUPOBAHUS, JTHOO0 C NCIOIH30BAHUEM BBIAHHBIX 3314
Ha OymakHoM HocuTtene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
NpOBEpKa PpEIICHUs 3a/lad 3K3aMEHATOPOM M BBICTABISETCA OLEHKA, COIJIACHO
METOJIMKH BBICTABJICHUS OILICHKH MPHU MPOBEACHUH TPOMEKYTOUHON aTTeCTaIlUU.

3amuTa KypcoBOi paboThl, KypCOBOTO MPOEKTa MM OTYETa MO BCEM BUAAM
MPAKTHUK OCYIIECTBISIETCS COTJIACHO TpeOOBaHUSM, MPEABABISAEMBIM K padoTe,
OMMCAaHHBIM B METOJIMYECKUX MaTepuanax. [I[pumepHOoe BpeMst 3aluThl HA OJHOTO
CTyAeHTa cocTaBisieT 20 MUH.



8 YYUEBHO METOAUYECKOE U HTH®OPMAILIMOHHOE
OBECINEYEHUE JUCIUIIJIUHBI)
8.1 IlepeueHb y4eOHOW JaUTEpPaTypPbl, HEOOXOAUMOMH Jisi OCBOEHHUA
AUCHUNJIMHBI

OcHosHas numepamypa

1. KammkanoBa, A. Y. TexHomoruu pa3pabOTKu TPOTrPaMMHOTO 00€CTIeUeHUS
JUIsL CUCTEM peajbHOTO BpPEMEHU : MeToaudeckwe ykazanms / A. V.
Kammxkanosa, A. X. Ko36akoBa. — Anmarsl : Jlapeia, 2023. — 85 ¢. — ISBN
978-601-311-085-1. — Texcr : anexkTponnsIii // [ludpoBoit 06pa3zoBaTeIbHBIN
pecypce IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/136971.html

2. Meiiep, b. OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUSA
yueonuk / b. Meitep. — 3-e uzn. — Mocksa : UHTepHET-YHUBEpPCUTET
Nudopmarmonnsix Texnonorutt (MHTYUT), At [Iu Ap Meaua, 2021. —
751 c. — ISBN 978-5-4497-0885-4. — Tekct : anextponHslii // Ludposoit
obpazoBarenbHbii  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/102030.html

3. Homxenko, A. W. TexHonormu KOMaHAHON pa3pabOTKH MPOrPaMMHOTO
obecrieuennss WHGOPMAIMOHHBIX CHCTeM : ydeOHoe mocobue / A. W.
Homxenko. — 4-e wu3n. — MockBa : HHTepHeT-YHUBEpPCUTET
Nudopmarmonnsix Texuomoruit (MHTYUT), At [Tu Ap Menua, 2024. —
300 c. — ISBN 978-5-4497-2486-1. — Tekct : anexTpoHHbIN // Ludposoii
obpaszoBarenbubii  pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/133985.html

8.2 Ilepeuenb HHGPOPMAUMOHHBIX TEXHOJIOTHIl, HCHOJb3yeMbIX NpPH
OCYIIeCTBJIECHMH 00pa30BaTEeJbLHOI0 IMpolecca MO0 IWCIHUIJIMHE, BKJIOYas
nepeyeHb  JIMIEH3HMOHHOT0  MPOrpaMMHOro  olecme4veHHsl, PecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAUOHHOU ceTH «HTEpHET», COBPEMEHHBIX
Nnpo¢ecCHOHAITBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

http://att.nica.ru http://www.edu.ru/

http://window.edu.ru/window/library http://www.intuit.ru/catalog/
http://bibl.cchgeu.ru/MarcWeb2/ExtSearch.asp
https://cchgeu.ru/education/cafedras/kafsib/?docs
http://www.eios.vorstu.ru http://e.lanbook.com/ (3bC Jlann)

http://IPRbookshop.ru/ (O5CIPRbooks)


https://www.iprbookshop.ru/136971.html
https://www.iprbookshop.ru/102030.html
https://www.iprbookshop.ru/133985.html

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/JIUMAS J1JIsA
OCYHIECTBJ/IEHUSA OBPA3OBATEJIBHOI'O MIPOLECCA
Cnenuanu3upoBaHHas JICKIITMOHHAs ayauTopus, OCHAaIllCHHAas
o0opy10BaHUEM JIJIs JICKIIMOHHBIX JEMOHCTpAIMi 1 MMPOCKIIMOHHON anmapaTypoil.
JIMCTIIIEHBIA KJIACC, OCHAILEHHBIM KOMIIBIOTEPHBIMUA MPOrpaMMaMH ISt
MIPOBEICHMS JTAOOPATOPHOTO MPAKTUKYMa.

10. METOAUYECKHUE YKA3AHUSA J1JIA OBYYAIOIIUXCHA 11O
OCBOEHMUIO JUCHUIIJIMHBI (MOAY JIA)

[To mucuunnune «Pa3paboTka MPHUKIAIHOTO MPOTPAMMHOTO O0ECIICUCHHS
JUISL KOMITBIOTEPHBIX CUCTEM (CBsI3b, MH(POPMAIMOHHBIE M KOMMYHHUKAIIMOHHBIC
TEXHOJOTHH)»  YHUTAIOTCA  JIEKIIUHU, MPOBOASTCS  J1abopaTOpHbIE  pabOTHI,
BBITIOJIHSCTCS] KYPCOBOM MTPOEKT.

OcHOBOM W3y4YeHMs] JAMCLUMIUIMHBI SBISAIOTCA JIEKIIMHM, Ha KOTOPBIX
u3JaratoTcsi HanboJiee CyIEeCTBEHHbIE U TPYAHbBIE BOMPOCHI, a TaKXKe BOIPOCHI, HE
HaIlleAIINe OTPAXKECHUS B yUeOHOM TuTeparype.

JIaGopatopHbie paOOTHI BBIMOIHAIOTCA Ha J1a0OpaTOpHOM O0OpPYAOBAaHUU B
COOTBETCTBUH C METOJIMKAMHM, TPUBEICHHBIMH B YKa3aHHUSX K BBITIOJTHEHHUIO PadoT.

Metoauka BBINIOJIHEHUS KypCOBOTO TPOEKTa U3JIOXKEHa B y4deOHO-
METOAMYECKOM T0CcOOMHU. BBINOMHATH 3Tambl KypCOBOTO TPOEKTa JOJKHBI
CBOEBPEMEHHO U B YCTAaHOBJICHHBIE CPOKH.

KonTponp ycBoeHusi marepuala JUCIHUIUIMHBI TPOU3BOJUTCS MPOBEPKOM
KypCOBOI'O IPOEKTA, 3aIIUTON KypCOBOTO IPOEKTA.

Bun yue6nbIx

o I[CHTCJILHOCTB CTyaACHTa
3aHATHH

Jlexusa Hamucanue KOHCIIEKTA JICKIIUH: KpaTKo, CXEMaTHU4HO,
MOCJIEI0BATENbHO (UKCUPOBATh OCHOBHBIE TIOJOXEHHUS, BBIBOJBI,
(GopMynUpOBKH, 00OOIIEHUS; MMOMEYaTh BAXKHBIE MBICIIH, BBIICIATH
KJIIOYEBBIE CJIOBA, TepMUHBL. [IpoBepka TEpMHMHOB, MOHATUH O
MOMOUIbIO SHIMKJIIONEINH, CIIOBApPEN, CIIPAaBOUHUKOB C BBIITHCHIBAHUEM
TONKOBaHMKA B Terpaas. (OO03HaYeHHE BOMPOCOB, TEPMUHOB
MaTepuana, KOTOPbIE BBI3BIBAIOT TPYAHOCTH, IIOMCK OTBETOB B
peKOMeHyeMo auTeparype. Eciim camMOCTOATENBbHO HE YAaeTcs|
pa3o0parbcsi B MaTrepuaie, HeoOXoIuMo chopMyTUpoBaTh BONPOC H
3a/1aTh IPENOAABATENIO Ha JIEKIIMY WM HAa IPAKTUUECKOM 3aHATHUH.

JlaGopatopnast pabora |JlaGopatopHble  pabOTBl  TO3BOJSIOT  HAYYUTHCS  IPUMEHSTH
TEOpPETUYECKHE 3HaHMA, IOJY4YCHHbIE Ha JIEKIUU TpPU pElICHHY]
KOHKPETHBIX 3amad. YrtoObl Haubosiee palMoOHAIBHO W  TOJHO
UCIIOJIb30BaTh BCE BO3MOXKHOCTH JIAOOPATOPHBIX Ui MOJITOTOBKH K
HUM HEOOXOJMMO: CIeayeT pa3o0paTh JEKIUIO 0 COOTBETCTBYIOIICH
TEeMe, O3HAKOMHTCS C COOTBETCTBYIOIIMM Da3JeliOM Y4eOHHKA,
popadoTaTh TOMOJHH-




TCIIBHYIO JIMTCPATYpy U HUCTOYHUKH, PCHIMUTL 3aJa4d U BBIIIOJIHUTH
APYyruc€ mMuCbMCHHBIC 3a/IaHUs.

CamocTtosTenpHas pabora

CamocrosTenbHas paboTa CTYJEHTOB CIIOCOOCTBYET TIIyOOKOMY
YCBOGHHUA  y4yeOHOro  marepuajia M pPa3BUTUIO  HABBIKOB
camooOpazoBanmsi.  CamocTosATeNnbHass ~ paboTra  MpejmoJiaracT
CJIETYIOIINE COCTABIISIOIINE:

- paboTta ¢ TekcTaMu: yueOHUKaMH, CIIPABOYHUKAMH,
JOTIOTHUTEILHON JTUTEPATYpOH, a Takke IpopaboTKa KOHCIIEKTOB
JIEKIMI; - BHIMIOJHEHUE JOMAIIHUX 33IaHUI U PaCYETOB;

- paboTa HaJl TeMaMH ISl CAMOCTOSTEILHOTO U3yUCHHUS;

- y4acTHe B paboTe CTYEHYECKUX HAYYHBIX KOH(MEPEHITUH,
OJTUMITHAT,

- MOATOTOBKA K MMPOMEKYTOYHOMN aTTeCTaIUH.

Iloaroroska k

T"'oToBUTHCS K HpOMe)KyTO‘-IHOI\/II arTeCTaluu CJICAYyCT CUCTCMATUYCCKHU,

HpOMe)KYTO‘-IHOI\/'I B TCYCHHUC BCCTO CCMCECTpPA. aTeHcuBHas IIOATrOTOBKAa OOJIDKHaA
arrecraluu HA4YaTbCd HC IMO3JHCC, UCM 3a MCCAL-IIOJITOpa OO0 HpOMe)KyTO‘IHOﬁ
arrecralquu. HaHHHG nepea JSK3aMCHOM, OJSK3aMCHOM TpU OHA
sbdekTuBHEE  BCETO  HWCIOJIB30BaTh NS TMOBTOPEHUS U
CUCTCMAaTU3allM1 MaTcpUuaa.
JIUCT PETUCTPAIIUA UBSMEHEHUUA
= [Toanuck
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