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[lepeueHp MIaHUPYEMBIX PE3YJIBTATOB 00YUEHHUS M0 IUCUUIUIMHE (MOIYII0), COOTHECEHHBIX C
IUTAHUPYEMBIMH pe3yJIbTaTaMu OCBOEHHUSI 00pa30BaTebHOM MpOrpaMmbl

MecTo AMCUMILTUHBI B CTPYKTYpPE OCHOBHOM MpodeccnoHalibHO 00pa3oBaTeIbHOM MPOrpaMMbl
BBICIIET0 00pa30BaHUs

CrpyKTypa U cofiepKaHue TUCIUILTIHBI

Bunpt yueOHoI paboThI U TPYI0EMKOCTH (110 hopMam 00yUdeHus)

Ounast popma o0ydeHUS

TemaTuyeckuii m1aH U3ydeHUs! AUCIUIUTHHBI (110 popMamM 00ydeHus)

Ounas dhopma oOydeHust

Copneprxanue JUCHUIUIMHBI

Temartnka cCeMUHAPCKUX/TPAKTUYECKUX U Ja00PaTOPHBIX 3aHATUN

YueOHo-MeToin4Yeckoe U HH(HOpPMaLMOHHOE 00ecrieueHre

OcHoBHas 1uTeparypa

JlononHurenpHas TuTeparypa

DJeKTpOHHBIE 00pa30BaTeNbHBIC PECYPCHI

JInueH3noHHOE U CBOOOTHO PAaCIpOCTPaHIEMOE IPOTpaMMHOE oOecrieueHue

CoBpemeHHbIe TpodheccCHoHAIbHBIE 0a3bl TaHHBIX U MH(POPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI
MarepuanbHO-TEXHHUECKOE 00ecTIeYeHne

MeTtoanueckue peKOMeHIaluu

MeTtoanueckie peKOMEHIANH JUTsI ITPETIOIaBaTellsl TI0 OPTaHU3aIul 00yIeHUs
Mertoandeckue yka3zaHus i 00y4aromuxcs N0 OCBOCHUIO JUCIIUIUIMHBI

CperncTBa ajanTtaiuy MperoiaBaHus JUCIUILIMHBI K TOTPEOHOCTSIM 00y4arouXcst UHBAINUOB U
JIMIL C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBBSI

@DOH/ OLICHOYHBIX CPE/ICTB

MeToap! KOHTPOJIS U OLEHUBAHUS PE3YIIbTATOB O0YUYCHHUS

[Ikana u KpUTEpUN OLIEHUBAHUS PE3YIIHTATOB O0yUCHHS

OneHouHBbIE CpesicTBA

Texkymuii KOHTPOJIb Ha J1Ta0OPATOPHBIX 3aHATHUSIX

[TpomexyTouHas aTTecTanus (IK3aMeH)

@DoHJ TECTOBBIX 3aJaHUI

[TpuMepbl HHAMBUIYATHHBIX 3aJaHHI KYPCOBBIX TPOEKTOB



1 IlepeuyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHH s MO JUCHMUILINHE (MOIYJII0), COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrpaMMbI

BbInTyCKHUK, OCBOUBILUI JUCHUILIHHY, H0JKEH 00J1a/1aTh CISAYIOIMMU KOMICTEHIUSIMU:

Koa n HaumeHoBaHue NHaukaTopbl JOCTHKEHUS KOMITETEHIIUN
KOMIIEeTeHIH I
OIIK-8. Ciocoben OIIK-8.1 3HaTh OCHOBHBIC MPUHIIMIIBI 1 METOJIBI Pa3pabOTKH

pa3zpadaThIBaTh AITOPUTMBI U | AJITOPUTMOB, KaK CTPOUTCS aJIrOPUTM, IOHUMATh

MIPOrpaMMBbl, IPUTOIHBIE I | UCTIOIB3YEMBIH S3BIK POTPAMMUPOBAHUS.

npaktuueckoro npuMmenenust | OIIK-8.2 YMeTs moHMMaTh HalMCAHHbBIE AJITOPUTMBI B Pa3HBIX
BHJIaX: B OJIOK-CXEMax, B IPOrPaMMHOM KOJI€, TEKCTOBBIM
BHUJIOM.

OIIK-8.3 BianeTs HaBBIKOM HalMCaHHUA KOJa, METOAAMH,
HEO0OXOIMMBIMHU JUIsl pa3pabOTKU aJIFOPUTMOB U IIPOrpamMm,
MIPUTOIHBIX JUTSI TPAKTHYECKOTO PUMCHEHUSI.

OIIK-9. Cnocoben OIIK-9.1 3HaTe 0 MeTOIMKaX UCIOJIb30BaHUS IPOTPAMMHBIX

OCBanBaTh METOJIUKU CPEZACTB JJIsl pEIICHUs IPAaKTUYECKUX 3a]1ay.

HCIIOJI30BaHUs OIIK-9.2 YMmeTh Ha NpaKTHKE IPUMEHSATh OCBOCHHBIE

IPOTPaMMHBIX CPEICTB A | METOAMKHU UCIOJIb30BaHUS IPOTPAMMHBIX CPEICTB /s

pelIeHUs TPaKTUYECKUX pelIeHNs IPaKTUYECKUX 3a/1au.

3a7a4 OIIK-9.3 BnageTs HaBbIKAMH OCBOCHUS PAa3IMYHBIX METOJIUK,
C MIOMOILBIO KOTOPBIX MOXKHO MCIIOJIb30BaTh IPOrPaMMHbIE
CpeACTBa.

[1K-1. Cnocoben IIK-1.1 3HaTh OCHOBHBIE IPUHIIUIIBI HATTMCAHUS

pa3pabarbIBaTh U MIPOrpaMMHOTO KOJ1a, alrOpUTMa.

oTnaxusarh nporpaMmMubiii | I1IK-1.2 YMers onepupoBaTh KOMaHAAMH s3bIKA

KO MIPOrpaMMUPOBAHUS U MTUCATh KOJI, pa3padaTbiBaTh aJITOPUTM,

HEOOXOIUMBI JIsI PEIICHHUS TOCTABICHHOM 3a/1a4H.
[1K-1.3 Bnagets HaBbIKaMU PEIICHHS TTOCTABJICHHBIX 3a]1a4,
3HAHUSIMU 00 MCTIOIB3YEMOM SI3BIKE MPOTPAMMUPOBAHUS.

2  MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOii MporpaMMbl

JucuumumHa «[IpoekTupoBaHUe aJIrOPUTMOB CUCTEM YIPABICHHUS» OTHOCHTCA K TUCHMIUIMHAM
6asoBoii uyactu (brmoka 1) ocHOBHOI 0Opa3oBaTenbHOIl mporpamMmbl OakajaBpHuara; H3ydaeTcs BO
3 cemectpe. ucuurumiHa Oa3upyercsi Ha CHEAYIOIIMX 3HAHMSIX W HaBBIKAX, NMPUOOPETEHHBIX IPH
OCBOCHHU JHUCITUTIINH:

- [Iporpammuoe obecnieuenue pabouero Mecra onepaTopa;

- [IporpammupoBaHre ¥ OCHOBBI JITOPHUTMHU3AIINH;

- [IporpammupoBaHue 1 aIrOPUTMU3ALINS Ha A3BIKAX BHICOKOTO YPOBHS;

- MaremaTuuecknii aHaIN3;

- Jluneitnas anreOpa.

3  CrtpykTypa H cojiep:kaHue JUCHUTIMHbI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIAET 6 3aueTHbIe enuHuIbI (216 vaca).



3.1 Buabl yueoHo# padoThl M TPYA0eMKOCTH (110 (popMmaM o0yueHMus)

3.1.1 Owunas ¢popma o0yueHust
No Bun yuebHo# paboTh KonuuecTBo uacoB Cemectpbl
n/m 3
1  |AyauropHble 3aHATHS 72 72
B tom uncie:
1.1 |Jlexkuun 36 36
1.2 |CemuHapckue/pakKTHYECKUE 3aHITHS
1.3 |JIaGopatopHbIe 3aHSATHS 36 36
2  |CamocrosiTenpHasi paboTa 144 144
B ToM uucne:
2.1 |[loaroroBka K MPaKTUYECKUM 3aHATHSIM 90 90
2.2 |TectupoBaHue 18 18
2.3 |BrinonHeHHne KypcoBOro MPOeKTa 36 36
3  |IIpomexxyTo4yHas aTTecTaus
3ammura KypcoBOTO IpOeKTa
OK3aMeH
HUroro: 216/6 216/6

3.2 TemaTH4YecKHUil NJIaH U3y4YeHUs JUCHUILIMHBI (110 popmam o0ydeHHUs)

3.2.1

Ounasn gopma o0yueHus

/1

Paznensl/TemMsl
TIUCUUATUIUHBI

TpynoemkocTs, yac

AynutopHas pabora

Bcero
Jlexun

CeMuHapcKue/mpakTu
YECKUE 3aHATHSI
JlaboparopHbie

3aHATHUS
[IpakTnueckas
MOJITOTOBKA

Tema 1. Ponb npoexTupoBanus
MH(OPMALIMOHHBIX CHCTEM Ha BCEX dTarax
BHesipeHus: ACY. CyllecTBYIOIIME MOIX0/IbI
K pa3paboTKe TEXHUYECKOW IOKYMEHTAIIUH.
Ponb TexHMUECKON TOKyMEHTALMH [TPH
OpraHu3ay paboThl FPYMIIbI
pa3paboTtunkoB. Meroq CRC-kapt npu
MPOEKTUPOBAHUH CHUCTEM.

N | CamocTosTenbHas padoTa

Tema 2. Mcniosnib30BaHUE CTPYKTYPHBIX
JarpaMM JUTsl IPEJICTaBIICHHS aJITOPUTMOB U
(YHKIMOHATBHOCTH HHPOPMALIMOHHOM
cucteMsl. [IpoekTupoBanue cucrem
yIpaBJIEHUS] HA OCHOBE PETyIsATOPOB. Buibl
perynatopos. [Iprumepsr HOCTpOEHHS CHCTEM




C TIOJIOKUTEJILHOU U OTPULIATEIIBHON
00paTHOH CBS3BIO.

Tema 3. Cpenbl BU3yaabHOIO
MPOSKTUPOBAHUS U TpaUIECKUE SA3BIKU
IPOrPaMMUPOBAHUS B HHKEHEPHBIX 3a]jauax.

Tema 4. IIpumenenue uacrpymentapust UML
IIPYU aHAJIN3€ PEAIbHBIX CHCTEM,
pedakTopuHre u pa3paboTKe MPUT0KESHUH.

12

Tema 5. [IpoekTUpOBaHUE C UCIOJIB30BAHUEM
JMarpaMm MpeneaeHToB. JluarpaMmmel
peanuzanuu npeueneHTos. Onucanue
MOTOKOB COOBITUI MpeleaeHTOB. JluarpaMmbl
OTHOUIEHUH MPELEICHTOB.

12

Tema 6. Jluarpammbl JeHCTBUH U 3a/1aHNE 30H
OTBETCTBEHHOCTH IIPU NPOEKTUPOBAHUU
CLIEHApUEB B CUCTEMAaX yIpaBiieHUs. JINHUK
CUHXPOHM3ALNH, UX HA3HAUCHUE U
0COOEHHOCTH.

12

Tewma 7. [IpoexkTupoBanue pabOThI
TOMOTE€HHBIX U T'€T€POr€HHBIX CUCTEM
ynpasinenus. [ [pumenenue nuarpamm
JICUCTBUI U TUArpaMM MOCJIEI0BATEIbHOCTH
IIEUCTBUIA.

12

Tewma 8. [locTpoeHue quarpamm orpeaeseHus
poJielt M OTHOILIEHUH NPU MPOEKTUPOBAHNUN
CHUCTEM YIPABIJIECHUS C HUCIIOJIb30BAaHUEM
UML.

12

Tema 9. IlpuknaaHbie BOIPOCHI
ucnonb3oBanus UML B npoexktupoBanuu
CHCTEM YIPAaBICHHUS U POOOTOTEXHUKE.

12

10

Tema 10. [IpoexkTupoBaHue CTPYKTYp JaHHBIX
Y TIOTOKOB JIaHHBIX. [IpoekTupoBanue
WH(OPMALIMOHHBIX CUCTEM C IPUMEHEHHEM
DFD-guarpamm.

11

Tewma 11. IIpumenenne nuHcTpyMeHTapUs
SADT (IDEF) npu ananu3ze peaibHbIX
cucrteM, peakTOpUHTE B pa3paboTKe
npunoxxkennid. Haznauenne SA-6moka. SA-
IarpaMMel. J{eKoMITo3uIusl.

12

Tema 12. Opranuzanus paboT NPOEKTHON
KoMaH[bl B Metosonioruu SADT.
Opraau3anys IUKIJIa «aBTOP-uuTaTeiby. Poib
6ubnuorekaps. JlokymeHTHpOBaHUE
pa3paboOTKH M OpraHU3aIUs MaTEPHAIOB
MPOEKTA.

13

Tema 13. O6paboTKa TaHHBIX B
TeTepOreHHBIX cucreMax. CHHXPOHH3aLUs
00paboTku AaHHBIX. CHHXPOHHBIE U
ACHHXPOHHBIE AJITOPUTMBI B 33/1a4aX




pa3pabOTKH TeTePOreHHBIX PacTpeeIeHHBIX
CHCTEM YIIPABJICHUA.

14 Tema 14. Ucnionp30BaHNE KOMMYHHUKAITUMA 2 2 12
IIPH IOCTPOCHHUH PACTIPEACICHHBIX CHCTEM
ynpasieHus. CoeIMHEHUS TUTIA «TOYKa-
Toukay. [locnenoBarenbHbI TPOTOKOII
nepeaaun qaHHbIX RS-232. OcobennocTn
UCTIOJIb30BaHUs 00bEKTOB-00EpTOK Serial Ha
KOHTpPOJIJIEpax U KOMITbIoTepax. CUHXPOHHBIN
Y ACHHXPOHHBIC PEKUMBI B OPTaHU3aIUN
CHUCTEM YMPABJICHHS.

15 |Tema 15. Opranu3zaiusi B3auMoJIeHCTBUS 2 2 12
3JIEMEHTOB PACIIPEAECICHHON CUCTEMBbI
YIPaBJICHHS C UCIIOJIb30BAHUEM
BBIYMCIIUTENBbHOU ceTu. Opranu3anus CucTeM
YIPaBJICHHS HA OCHOBE IIUPOKOBENIATEIbHOM
TPAHCIISIUUU U TOJANUCOK. APXUTEKTYpa
BBIYUCIIUTENBbHOU ceTu. [lonsTue y3na,
azpeca, nopra, cokera. [Ipumenenne UDP u
TCP nipu oOMeHE JTaHHBIMHU.

16 |Tema 16. [TocTpoeHHE CUCTEM YIIPABIICHUS C 2 2 12
HCII0JIb30BAaHUEM KIIMEHT-CEPBEPHOI
apxuTeKTypshl U nmpotokona HTTP.
Apxutektypa HTTP-cepsepa. Peanuzauus
TexHosiornu «MHTepHeTa Bemen» ¢
BbIJICJIEHHBIM cepBepoM Ha 6a3e REST-
3aIpOCOB.

17 |Tema 17. IlapanienbHble BHIYUCICHUS B 2 2 2
CUCTeMax yrpaBieHus. MHOT0o3aqaqyHoe 1
MHOTOITOTOYHOE UCTIOIHEHHE KOA.
KoomnepaTuBHas 1 BRIYUCISAIONMIAS
MHOT0331a9H0CTh. [lapamiensHbie
BbIUKCIICHHS. MyIbTHAT€HTHBIE CUCTEMBI.

18 |Tema 18. OnepanoOHHBIC CUCTEMBI 2 2 2
peanbHOTO BpeMeHu. OcobeHHOCTH
peaIbHOrO BpEMEHH B CUCTEMaX yIpaBJICHUSI.
WuTerpaiius onepaioHHbIX CHCTEM B
MUKPOKOHTPOJUICPHBIC CUCTEMBbI YIIPABJICHUSI.
FreeRTOS. OcobeHHOCTH yIIpaBIIeHUS
3anagamu 1o FreeRTOS.

Hroro 36 36 144

3.3 Coaep:xkaHue TUCHUILTUHBI

Tema 1. Porp mpoekTupoBaHus HWHPOPMAIIMOHHBIX CHCTEM Ha Bcex OdTamax BHeapeHus ACY.
CymiecTBytonme TOAXOABl K  pa3pabOTKe TEXHUYECKOW JOKyMeHTamuu. Poilb TeXHUYECKOH
MOKYMEHTAIlMl TIpU OpraHm3alu  paboTel Tpymnmbl  pa3paborunkoB. Merox CRC-kapt npu
MIPOEKTUPOBAHUH CUCTEM.



Tema 2. Mcrionb30BaHMe ~ CTPYKTYPHBIX  JAWMarpaMMm  JUIi  TOPEACTaBICHUS  QITOPUTMOB U
(GYHKLIMOHAIBHOCTH HMHGOPMALMOHHON cuctembl. [IpoekTupoBaHHE CUCTEM YINpaBIEHHsS Ha OCHOBE
perysatopoB. Buasl perynaropos. [IpuMepbl TOCTPOEHUS CUCTEM C MOJOKUTEIBHOW U OTPHULIATEIbHON
00paTHOM CBS3BIO.

Tema 3. Cpenpl  BHU3YaJIbHOTO TPOEKTUPOBAHHMS H  rpaduyeckue s3BIKM  MPOrpaMMHPOBAHUS B
WHXCHEPHBIX 3aJa4ax.

Tema 4. [Ilpumenenue wuHctpymeHtapuss UML mnpu ananmmze peanbHBIX CHCTEM, pedakTopuHre H
pa3paboTKe NPUII0KEHUI.

Tema 5. [IpoekTHpoBaHUE C HCIOJIB30BAaHUEM JAMArpaMM IHPELENEHTOB. JluarpamMmbl peanu3alnuu
npeneneHToB. OnycaHue MOTOKOB COOBITUN IpeleIeHTOB. JluarpaMMbl OTHOIIEHUH NPELeICHTOB.
Tema 6. [fluarpammbl JEeHCTBUN ¥ 3a/laHWe 30H OTBETCTBEHHOCTU IPH MPOCKTHPOBAHUH CIICHAPHEB B
cucreMax yrpasiieHus. JIMHUU CHHXPOHU3ALUMH, UX HA3HAYEHUE U OCOOEHHOCTH.

Tema 7. [IpoekTupoBanue pabOThl TOMOTEHHBIX M T'€TEPOr€HHBIX CHUCTEM ympamieHus. [Ipumenenue
Jyarpamm JIeMCTBUN U IMarpaMM IOCIEA0BATEIbHOCTU AEUCTBHH.

Tema 8. [locTpoenne amarpamMM ONpEACICHUS POJEH M OTHOIICHWHA NPH MPOSKTHPOBAHWU CUCTEM
yIpasieHus ¢ ucrnoiab3oBanueM UML.

Tema 9. [Ipuknagasie Bompockl ucnonb3oBanus UML B NpPOEKTHPOBAHWUM CHCTEM YIPABICHHUS W
POOOTOTEXHHUKE.

Tema 10. [IpoexTrpoBaHue CTPYKTYp JAaHHBIX U IOTOKOB JaHHBIX. [IpoekTnpoBaHue nH(OPMAIIMOHHBIX
cucteM ¢ npuMmeHenneM DFD-auarpamm.

Tema 11. [Tpumenenne nacrpymentapust SADT (IDEF) npu ananuze peanbHBIX cucTeM, pedakTopuHTe
u paspabotke npunoxennil. Hasnauenne SA-Gnoka. SA-auarpammsl. Jlekommno3umus.

Tema 12. Opranmzanus paboT TpPoeKTHOH kKoMaHabl B Metomoiorun SADT. Opranmzanus muxia
«aBTop-uuTarenaby. Poias 6ubnuorekaps. JJokymeHTHpoBaHue pa3paOOTKU U OpraHM3alUs MaTepHajioB
IIPOEKTA.

Tema 13. O6paboTka AaHHBIX B TeTEPOreHHBIX cucteMax. CHHXpOHM3alMsl OOpabOTKU JaHHBIX.
CHUHXpOHHBIE M ACHUHXPOHHBIE ANTOPUTMBI B 3a7audax pa3pabOTKH TeTEPOreHHBIX paclpeaeeHHBIX
CUCTEM YIPABJICHUS.

Tema 14. Micnonp30BaHne KOMMYHHUKAllUi TNpPU TOCTPOCHUHM paclpeieeHHbIX CHCTEM YIPaBIICHUS.
CoenuHeHus THUNa «To4yKa-Touka». IlocnenoBarenbHBIM MPOTOKON NepeAayd JaHHbIX RS-232.
Oco0OeHHOCTH HCIIOJIb30BaHUSA OOBEKTOB-00EpPTOK Serial Ha KOHTposuiepax H  KOMIIbIOTEpax.
CHHXPOHHBIN U aCUHXPOHHBIE PEKUMBI B OPraHU3aLUN CUCTEM YIIPABJICHUS.

Tema 15. Opranuzaius B3aUMOJCHCTBUS DJIEMEHTOB PACIPEICICHHOM CHCTEMBI YIPABJICHHUS C
WCIIOJb30BAHUEM  BBIUMCIMTENBHOW ceTH. OpraHus3anus CHCTEM  YIpPABIEHUS Ha  OCHOBE
LIMPOKOBEIIATEIbHON TPAHCISIUU U MOANNUCOK. APXUTEKTypa BBIYMCINATENbHOM ceTh. [lonsaTue y3na,
azapeca, nopra, coketa. [Ipumenenne UDP u TCP npu o6MeHe 1aHHBIMHU.

Tema 16. [ToctpoeHne cucTeM yIpaBlieHHs C HWCIOJIH30BAHHWEM KIMEHT-CEPBEPHON apXHUTEKTYphl H
nporokosna HTTP. Apxurektypa HTTP-cepBepa. Peanuzanus texHonmorum «/HTepHeTa Bewein» ¢
BbI/IEJICHHBIM cepBepoM Ha 6a3ze REST-3ampocos.

Tema 17. [TapannensHble BBIYMCICHUS B CHCTEMax yIpaBieHUs. MHOrozajgadHoe ¥ MHOTOIIOTOYHOE
ucronHenne kojaa. KoonepatuBHas W BBIYMCIAIONIAS MHOT03aJa4HOCTb. [lapaiienbHble BBIYMCICHUS.
MynbTHareHTHBIE CUCTEMBI.

Tema 18. OnepaninoHHBIE CUCTEMBI peabHOro BpeMeHH. OCOOCHHOCTH peaTbHOI0 BpEMEHH B CHCTEMax
ynpasineHus. VHTerpanus onepanyMoOHHBIX CHUCTEM B MHUKPOKOHTPOJUIEPHBIE CHUCTEMBI YIIPAaBJICHHUS.
FreeRTOS. Ocobennoctu ynpasnenus 3agadamu 1o FreeRTOS.

3.4 TemaTuka ceMHHAPCKUX/MPAKTHYECKHX U JJA0OPATOPHBIX 3aHATHIA

Jlabopamopno-npakxmuueckue padomut
JlaGopaTopHo-tipakTyeckas padora Ne 1. OOMeH NaHHBIMH MEXIY KOHEYHBIMH YCTPOWCTBAMH IO
IOCJIENOBATEILHOMY IIPOTOKOILY



JlaboparopHo-nipakTuyeckass pabora Ne 2. OOMeH NaHHBIMH B pACIPEACICHHBIX BBIYUCIUTEIHHBIX
ceTsax ¢ ucnoyibzoBanueM UDP

JlaboparopHo-nipakTuyeckass pabora Ne 3. OOMeH MaHHBIMH B pPACIPEACICHHBIX BBIYUCIUTEIBHBIX
ceTsax ¢ ucnois3oBanuem TCP/IP

JlaGoparopHo-mipakTnueckass pabota Ne 4. IlocTpoeHHe KIMEHT-CEPBEPHBIX paclpeeIeHHBIX
BBIYHMCIIUTEIILHBIX cHCTeM Ha 0asze nmpoTokosa HTTP

JlaboparopHo-nipakTuyeckas padora Ne 5. Peanuzanus MHOTONIOTOYHBIX BBIUMCICHHMA
JlaboparopHo-nipakTuyeckas padora Ne 6. [lonyyeHue u BU3yanu3anusi CTpyKTypPUPOBAHHBIX JAHHBIX

Pacuemno-zpagpuueckue pabomeot (¢ uHOUBUOYATbHBIMU 3A0AHUAMU)
PacuerHo-rpaduueckas padora Ne 1. I'paduueckne MHCTPYMEHTHI MOJEIUPOBAHHS pPaCIpEACICHHOM
CUCTEMBI yIIpaBJICHUS

Jlast mpoBeneHusl J1a0oOpaTOpHBIX paboT TpeOyeTcss KOMIBIOTEPHBIH KJIacc.  OOBCICHHBIH B
JIOKAJIBHYIO CEeTh C BBIX0I0M B MHTepHET. KOMIIBIOTEPBI TOJKHBI OBITH 00BEIMHEHBI JIOKATBHOM CETHIO.
HeobOxoauM BbIxoA B rio0anbHyro cetb VHTepHer. TpeOyemoe mporpaMmMHOE OOECIICUCHUEM:
kommuisitop Visual Studio, mumatdpopma .NET wim Mono, TEKCTOBBIH penakTop, O(UCHBIA MakKeT
LibreOffice, .

KoMIbIoTepHBIi KIacc JODKEH UMETh BO3MOXKHOCTh OOHOBJICHUSI M YCTAaHOBKHU JIOTIOJHUTEILHOTO
CBOOOHO PaCIPOCTPAHSIEMOr0 MPOrPaAMMHOT0 00ECIICUCHUSI.

3.5 Temaruka BOIIPOCOB AJIl CAMOCTOATEIBHOI0 U3YYCHUHA

* I3yueHne TEeHACHUMM NPUMEHEHHUS PA3JIMYHBIX SA3BIKOB IIPOIPAMMHUPOBAHUSA IIPH PELIECHUU
pa3HbIX IPAKTUYECKUX 3aa4.

* Uzydenue cpen pa3paboTKH, CUCTEM YIIPABIEHHS BEPCUSIMHU.

* V3ydyeHue MeTo10B KOJJIEKTUBHOMN pa3pabOTKH.

* 3yuenue cpeacTB aBTOMaTU3MPOBAHHOTO TECTUPOBAHUS TPHIIOKEHUH.

3.6 Temaruka 3agaHuii Ha KypcoBOe IPOEKTHPOBAHME

* [IpoexTupoBanre u pa3pabOTKa MPOTPAMMHOTO OOECTEUEHHSI C HCIOJIb30BAHUEM JHarpamMm
COCTOSTHUU

4 Y4yeOHO-MeTOaAMYECKOE U HH(POPMALIMOHHOE 00eceueHue
4.1 OcHoBHas quUTEpaTypa

1. byza, M.K. Apxurekrypa KOMITbIOTEPOB. [ DIEKTPOHHBIN pecypc| — DAEKTpOH. aH. — MUHCK :
"Beimmiimas mkomna", 2015. — 414 ¢. — Pexum noctyna: http://e.lanbook.com/book/75150 —
3ari. ¢ 3KkpaHa

2. Omudep B.I'., Omudep H.A. Ceru mnepenaum naHHbIX. [IpUHIMIIBI, TEXHOIOTWUH, MPOTOKOJIBL.

VYuebnuk mist cryaeHToB By30B. — CII6.: [Tutep, 2016.

Tanen6aym 3., Octun T. Apxurektypa komnsiotepa. — CII6.:ITutep, 2013.

VYcaues, 10.E. BoruncnurenbHble MallMHbI, CETH U CUCTEMbI TEIEKOMMYHHUKAIUH. [DJIeKTPOHHBII

pecypc] / FO.E. Ycaues, U.B. Uurupéa. — Dnektpon. nan. — [lensa : [len3['TY, 2014. — 307 c.

— Pesxxum mocrtymna: http://e.lanbook.com/book/62577 — 3arm. ¢ skpana.

~ow

4.2 JlonmoJIHMTEJbHAS JINTEpaTypa

1. Tpoencen. 3., C# u muatpopma .NET. bubnumoreka nporpammucra. — CII0.: [Tutep, 2004. —796
C.: ML



1.

bpeuka, J[.M. AJropur™Mbl MAIIWHHBIX BBIUYUCICHUH: y4eOHO-METOAMYECKOE IOCOOHE.
[DnexTponHbIid pecypc] — DnekTpoH. gaH. — Owmck : OmI'Y, 2014. — 64 c. — Pexum nocryna:
http://e.lanbook.com/book/75387 — 3aru. ¢ skpaHa.

2. bpoiino B.JI., Unpuna O.I1. BerunciauTenbHble CUCTEMBI, CETH U TEICKOMMYHHUKAIIMH. Y4YECOHUK

st By3oB. - CII6.: [Tutep, 2011.

3. Bunorpagos, B.1. DnemenTsl u y3161 OBM. [DnekTpoHHBINH pecypc]| — DIEKTpoH. naH. — M. :

MI'TY um. H.D. Baymana, 2009. — 12 c. — Pexwum nocryma: http://e.lanbook.com/book/52387 —
3ar. ¢ sKpaHa.

4. Noeruii, [1.C. Opranuzanus 9BM. [Dnekrponnsiii pecypc] / I1.C. Josruii, B.1. CxopyOckuii. —

Onektpon. pan. — CII6. : HUY HWUTMO, 2009. — 56 c¢. — Pexum gocrymna:
http://e.lanbook.com/book/40706 — 3aru. ¢ skpaHa.

5. OkynoB, C.M. ANTOpuTMbI KOMIBIOTEpHON apudmeTuku. [DnektpoHHbiii pecype] / C.M. Oxyinos,

4.3

1.
2.
3.
4

4.4

NoakowhE

4.5

Noogakown

C.M. JIsnun, O.A. Ilecros, E.B. PazoBa. — Dnekrtpon. nan. — M. : UznatensctBo "JlabopaTopus
3Hanuii", 2015. — 288 c¢. — Pexum nocryna: http://e.lanbook.com/book/66112 — 3aru. ¢ skpana.

DJIeKTPOHHBIE 00pa3oBaTeJbHbIE PeCypChl

[Tnarpopma uudposoro obpazoBanus Mocnonurexa (DOP): — IIpoexkTupoBaHue anrOpUTMOB
cuctem ympasienus — https://online.mospolytech.ru/local/crw/course.php?id=12784
https://habrahabr.ru/

https://tproger.ru/tag/c-language/

https://prog-cpp.ru/c/

JIMIeH3u0oHHoe H CBOOOIHO pacnpocrpansieMoce nmnporpaMmmMmHoce odecneuyeHue

Onepanuonnas cucrema Microsoft Windows 7 u Bsiie

Cpena paszpabotku Microsoft VisualStudio ¢ ycranosienubiM si3pikom CH#
Cpena paspabotku Arduino IDE

VueOHblii cuMyIATOp poOoToTexHUUecKoi cuctembl 10T RobotWorld
OducHubrit maket Libre Office wim Microsoft Office

CYBJ] MySQL (www.mysql.ru)

CYBJ MSSQL 2008 (http://www.microsoft.com/sqlserver/ru/ru/default.aspx)

CoBpemeHnHble npodecCHOHAIbHBIC 0a3bl JAHHBIX M HH(OPMALMOHHBIC CIPABOYHbIEC
CHCTEeMBI

CnpaBouHo-nipaBoBasi  cuctembl «Koncymprantllmioc: HekoMMmepueckas HHTEPHETBEPCHS
https://www.consultant.ru/online/

OdunmanbHBIN HHTEPHET-TIOpTa MPaBoBoi nH(opManuu http://pravo.gov.ru

Poccuiickas HarmoHanpHast Oubaunoreka http://www.nlr.ru

3BbC «YHuBepcureTckas oudbanoreka onnain» https://biblioclub.ru/index.php

Enunoe okHO moctymna k 00pazoBaTenbHBIM pecypcam DenepanbHbiii mopTan http://window.edu.ru
Hayunas snexktponHnas Oubnuoreka http://www.elibrary.ru

Poccuiickas rocynapcTBerHas ounbnuoteka http://www.rsl.ru

MarepunanbHO-TeXHHYECKOe o0ecreyeHue

. KOMHLIOTCpHBIC KJIaCChl C OCHAICHUCM: CTOJIbI, CTYJibsA, ayAUTOpHAsA JOCKa, HCIIOJIB30BAHUC

MEPEHOCHOTO MYJITUMEIUHHOTO KOMILIEKCa (IEPEHOCHOM MPOEKTOP, MEPCOHATBHBIA HOYTOYK).
[lepconanbHbIE KOMIIBIOTEPHI, MOHUTOPHI, MBIIIIKH, KJIaBHaTyphl. Pabouee MecTo mpernopaBaTens:
CTOJI, CTYIL
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Aynuropust Jisl CaMOCTOSATEIBHOM PabOTHI.
Bbubnnoreka, YMTAIBHBIN 341,

How

6 MeToauueckue peKOMeHIANI
6.1 MeToauyeckue peKOMeH/IAMH /JIsl MPenoaaBaTe/isi 10 OPraHu3anuu 00ydeHus!

1. Tlpu noAroTroBKEe K 3aHATHSAM CIEAyeT NpeIBapUTENbHO MpopadoTaTh MaTepuan 3aHsATus,
IIPEyCMOTPEB €ro MoJiady TOYHO B OTBEJEHHOE JJIs 3TOro BpeMs 3aHsATus. Cienyer noAroToBUTh
HeoOXOoIMMbIE MaTepuajbl — TEOPETUUYECKUE CBEACHHUA, 3amauu U Ap. [lpu mpoBeneHun 3aHATHSA
ClIeyeT KOHTPOJIHMPOBATH IMOJIa4y MaTepHaja U pelIeHHe 3aJlaHhil C y4eToM yuyeOHOTro BPEeMEHH,
OTBEACHHOTO JIJISl 3aHSATHS.

2. Ilpu mpoBepke paOOT M OTYETOB CIEAYET YYHUTHIBATh HE TOJIbKO MPABUIBHOCTH BBITOJHEHHUS
3aJlaHui, HO U ONTUMAIBHOCTh BHIOPAHHBIX METOOB PEUICHHUs], MPAaBUILHOCTh BBIIIOJHEHUS BCEX
€ro I11aro..

3. Ilpu opranuzauumu U TPOBEACHHUS 3K3aMEHOB B IMPAKTHUKO-OPUEHTUPOBAHHOU Qopme cremyer
WCIIOJIB30BATh YTBEPKACHHBIE Kadeapoir MeTtonnieckrne peKOMEeHJalHH.

6.2 MeToau4eckue yKazaHusi JAjis 00y4alOUUXCH M0 OCBOEHUI0 TUCIHUTLIUHBI

[lonydyenue yriyONeHHBIX 3HAHUM MO JUCIHHUIUIMHE JIOCTHTaeTcsl 3a CYeT aKTUBHOMN
CaMOCTOSITENILHOW paboThl oOydarommxcs. BwioenseMble dYachl I1€JIeCOO0pa3HO HCIIONIB30BATh IS
3HAKOMCTBAa C Y4eOHOIl M Hay4dyHOM JHUTepaTypoil Mo MpoOiemMaM IJUCHMILIUHBL, aHAIM3a HAyYHBIX
KOHIICTIITHMN.

[IpomexyTouHas arrecTanus oOydaroummxcs B QopMme 3adera MPOBOJUTCS IO pe3ylibTaTaM
BBITIOJIHEHUSI BCEX BHUJOB Yy4eOHOW pabOThl, MPETYCMOTPEHHBIX YYEOHBIM TIUIAHOM 110 JIaHHOU
TUCHUIUTMHE (MOMYJI0), MPU ATOM YUUTHIBAIOTCS PE3yJbTaThl TEKYIIETO0 KOHTPOJS YCIIEBaeMOCTH B
TeueHue cemectpa. O1eHKa CTETeHH TOCTHKEHHUST 00 YJIarOIIMMUCS TIJIAHUPYEMBIX pPe3yabTaTOB 00ydeHUS
10 TUCLUILIMHE TPOBOAUTCS MPENOAABATEIEM, BEAYIIIUM 3aHATHS M0 JUCLHUIUIMHE METOJIOM 3KCIIEPTHOU
oneHku. [lo uroraM mpoMeKyTOYHOM aTrTecTalMyd MO JWCHUIIMHE BBICTABIIETCS OLEHKA «OTIUYHOM,
«XOPOILO», «YIOBIECTBOPUTEIIHLHO» UIIA «HE YIAOBJIETBOPUTEIBLHO.

K mpomexyTo4HOW aTTecTaluu AOMYCKAIOTCS TOJBKO OOYYarOIIMECs, BBIMOJIHUBIINE BCE BUJIBI
yuyeOHOU paboThl, MpenycMOTpeHHble padouell mporpammoit mo nucuuruinHe «lIpoexTupoBanue
AJITOPUTMOB CUCTEM YIIPABIICHUS».

6.3 CpeacrBa ajanTanuM NpPenogaBaHUsA [IUCHUIUVIMHBI K NOTPeOHOCTAM O00y4YalOIIMXCH
WHBAJH/I0B U JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

IIpn HeoOXxoauMOCTH B 00pa30BaTEIbHOM IPOLIECCE MPHUMEHSIOTCS CIEAYIOIIUe METOIbl U
TEXHOJIOTUH, OOJeryaronye BOCHpUATHE HHPOpPMAIMH OOYYAIOIMIMMHUCA WHBAIUIAMU U JIMIAMHU C
OTPaHUYEHHBIMA BO3MOXKHOCTSIMH 3J0POBbs: - CO3JaHHME TEKCTOBOW BEPCHH TIOOOTO0 HETEKCTOBOTO
KOHTEHTA JJIsi €T0 BO3MOKHOTO MPeo0pa3oBaHusl B aJbTepHATUBHBIE ()OPMBI, YIOOHBIE ISl PA3TUYHBIX
MOJIb30BaTENEH;

* CO3JlaHME KOHTEHTA, KOTOPBIH MOYKHO NMPEICTaBUTh B PA3JIMYHBIX BUJaX 0€3 MOTEpPH JaHHBIX MU
CTPYKTYPBI, IPEYCMOTPETh BO3MOXXHOCTh MACIITAOMPOBAHNUS TEKCTA U M300pakeHuit 0e3 morepu
KauecTBa, IPeAYCMOTPETh JOCTYITHOCTh YIPaBIE€HUS KOHTEHTOM C KJIaBHATYpHI;

* CO37aHME BO3MOXKHOCTEH A OOy4arouiuxcs BOCIPUHUMATh OJHY U TY K€ HHPOpMAIUIO W3
pa3HbIX HMCTOYHUKOB, HampUMep, TaK, 4YTOOBbl JIMIIa C HApYIIEHUSMU CcllyXa MOJydyalu
MH(OPMaIHIO BU3YalIbHO, C HAPYILIEHUSIMH 3pEHHsI Ay JUATIbHO;

* MPUMEHEHHE MPOTPAMMHBIX CPEICTB, 00ECHNEUMBAIOIIMX BO3MOXHOCTh OCBOCHMSI HABBIKOB U
yYMEHHUH, (QOpMUPYEMBIX AUCHMILUIMHONW, 3a CUET albTEpHATHUBHBIX CIOCOOOB, B TOM YHCIIE
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BUPTYaJIbHBIX TAOOPATOPHA U aCCUMIIIALIMOHHBIX TEXHOJIOTUH;

MPUMEHEHHE JUCTAHIIMOHHBIX O00pa30BaTEeNbHBIX TEXHOJOTHHA I Tepenadyd uHpopmammm,
OpraHM3ali pa3au4HbIX (OPM HHTEPAKTHUBHOW KOHTAKTHOW paboThl oOOydaromerocss ¢
npernojaBaTesieM, B TOM 4Kcie BeOMHApPOB, KOTOPHIE MOTYT OBITh UCIIOIb30BAHBI JUISl IPOBEACHUS
BUPTYQJIbHBIX JIEKIUNA C BO3MOXHOCTBHIO B3aUMOJIEUCTBUS BCEX YYACTHUKOB JIHMCTAHLIMOHHOIO
oOy4eHus1, TPOBEJICHUSI CEMUHAPOB, BBICTYIICHHS C JOKJIAJaMH U 3alUThI BBITOJHEHHBIX padoT,
MIPOBEJICHUS TPEHUHT OB, OPTaHU3aIMH KOJUIEKTUBHON pabOThI;

IIPUMEHEHHE JUCTAaHLMOHHBIX 00pa30BaTeIbHbBIX TEXHOJIOIUN JUIsl OpraHu3anuu (GopM TEKyILEero
U IPOMEXKYTOUYHOTO KOHTPOJIS;

YBEIMYEHUE MPOAODKUTEIBHOCTH CHAYM  OOydYalomMMCsS HMHBAJIWAOM WIH  JIMLIOM  C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10pPOBBSI (POPM MPOMENKYTOUYHON aTTECTALMH 110 OTHOIIECHHUIO
K YCTAHOBJIEHHOM MPOJOJDKUTEIBHOCTH MX CHAYM: - MPOJOJDKUTEIBHOCTH CIAayd 3a4éTa WU
9K3aMeHa, MPOBOAMMOIO B TMHUChMEHHOW ¢Qopme, - He Oomee yem ©Ha 90 MUHYT;, -
MPOJOJIKUTENIFHOCTA TMOJATOTOBKM OO0YyYaromierocsi K OTBETY Ha 3auéTe WM HK3aMeHe,
MIPOBOAMMOM B yCTHOI opme, - He Oonee ueM Ha 20 MUHYT;

MIPOJOJKUTENLHOCTA BBICTYIUICHUS, 00YyYaroIIerocs Npu 3alluTe KypcoBoil paboThl - He OoJee
yeMm Ha 15 MuHyT.

Jnst obecrieueHust IOATOTOBKY JII0/IeH B (popMaTe OYHOM ayJUTOPHON pabOTHI C OTPAHUYCHHBIMU

BO3MOKHOCTSIMH JIBIDKEHHSI BBIOMPAIOTCS ayJUTOPHH C JOCTYMHOCTBIO B paMKax TpeOOBaHMIA 110
opranusanuu 6e30apbepHON Cpeibl IBUKEHUS.

7  ®oH/] OlIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsl

[Toka3aTteneM OlLIEHMBaHMS KOMIIETEHIIMH HA Pa3IMYHBIX JTanax UX (OPMHPOBAHUS SIBIISETCS
JOCTHKEHHE 00YYalOIUMHUCS IUIAHUPYEMBIX PE3YJIbTaTOB 00YUYEHHUsI 10 AUCHUIIIIMHE (MOJIYIIIO).

HoKasaTein Kpurtepun oueHuBanus
2 | 3 4 | 5
OIIK-8CnocobeH pa3zpabaThiBaTh aJrOPUTMBI U IPOTPAMMBI, IPUTOAHBIE TSI TPAKTUYECKOTO
NIPUMEHEHUS
3HATh: Oo6yuarommuiics OOyuarommuiics OOyuaromuiics OO0yuaromuiics
OCHOBHbIE JNeMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET JE€MOHCTPUPYET
TIPUHIHATIBL 1 MOJTHOE OTCYTCTBUE | HEIOJHOE YaCTUYHOE MOJTHOE
METOIbI 3HAHUH OCHOBHBIX | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
paspaGoTkn XapaKTePHCTHK, 3HaHUH OCHOBHBIX 3HAHWH OCHOBHBIX | 3HAHMH OCHOBHBIX
obacreit XapaKTepUCTHK, XapaKTepHUCTHK, XapaKTEepHUCTHK,
a/IfOpHTMOB, KaK TIPUMEHEHUS obnmacreit obmacreit obmacreit
CTpOUTCA MoyJIei PUMECHEHUSI OPUMECHEHUSI HPUMCHEHUSI
aJIrOPUTM, YIIpaBICHUS U MOJTyJIei MOJTyJIei MOJTyJIe
MOHUMATD CHCTEM pa3InYHbIX | YIPaBICHHUS H yIpaBJICHUsS] U yIpaBleHUS |
HCIIOJIb3Ye MBIt THUIIOB, COCTaBa, CHCTEM Pa3IMYHbIX | CHCTEM Pa3InYHBIX | CHCTEM Pa3IUYHBIX
S3BIK CTPYKTYPHI, THUIIOB, IPUHLUIIOB | THIIOB, COCTaBa, THUIIOB, COCTaBa,
HpOrpAMMHpOBaH MPUHIIAIIOB OpraHu3aIyu CTPYKTYPBHI, CTPYKTYPHI,
OpraHu3aluu BBIYUCIUTEIbHBIX MPUHIMIIOB NPUHIIAIIOB
i BBIYUCITUTEIbHBIX ceTel M MPUHUMIIOB | OpraHU3aluu OpraHu3aluu
ceTed W MPUHIIMIIOB | Mepefaydl JaHHBIX | BRIYHUCIUTEIBHBIX BBIYMCITUTEIBHBIX
nepeaadyd AAHHbIX | B HUX JIONyCKArOTCs | ceTel M NPUHLMIIOB | CE€TEH U NPHUHLINIIOB
B HUX. 3HAYUTENLHBIE nepeAayd JaHHBIX | TMepeladyd JaHHBIX B
OIINOKH, B HUX. aux. CBoOOIHO
IPOSIBIISIETCS Jomyckatorcst onepupyer
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HEI0CTaTOYHOCTh HE3HAYUTEIIbHbIE npruoOPETEHHBIMU
3HaHUH, 10 pAmy OLnOKH, 3HAHUSIMH.
MoKazaTeew, HETOYHOCTH,
oOyyaromuiics 3aTpyIHEHUS TIPU
UCTIBITHIBAET AQHATUTHYECKUX
3HAYUTENbHBIE onepanusx.
3aTpyIHEHUS TIPU
OIEepPUPOBAHUU
3HAaHUSIMH IIPU UX
NepeHoce Ha HOBbIE
CUTYalluH.
yMeTb: OOyuatommuiicst He OObyuaromuiics OO0yuaromuiics OO6yuaromuiics
IIOHUMATh yMeer JEMOHCTPUPYET JEMOHCTPHUPYET JEeMOHCTPUPYET
HaUCaHHbIE MOJIb30BATHCS HETIOJIHOE YaCTUYHOE MOJTHOE
ANTOPHTMEI B WHCTPYMEHTAJIbHBI | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
PASHEIX BHIAX: B MH CPEICTBaMHU CIEAYIOLIIX CITEAYIOIIIX CIIEAYIOLIIX
OC, wucrnonp30BaTh | YMEHHUH: YMEHHUI: YMEHMI:
Gnox-cxemax, B KOMaH/Ibl MOJIb30BATHCS MOJI30BATHCS MOJIB30BATHCSI
[pOrpaMMHOM yIIPaBJICHHSI HHCTPYMCHTAJIBHBIM | HHCTPYMCHTAJIBHBIM | HHCTPYMEHTAIbHBIM
KOJI€, TEKCTOBBIM | CUCTEMOM, u cpencteamu OC, | u cpeactBamu OC, | u cpeactBamu OC,
BUJIOM. HACTpauBaTh WCTIOJIb30BaTh WCTIOJIb30BaTh UCIIOJIb30BaTh
CETEBbIC CEPBHUCHL. | KOMaHIBbI KOMaH/Ibl KOMaH[Ibl
yIpaBJICHUS yIpaBlIeHUS yIpaBIICHUS
CHCTEMOH, CHUCTEMOH, CHCTEMOM,
HacTpauBaTh HacTpauBaTh HAcTpauBaTh
CETEBbIC CEPBHUCHI. | CETEBHIE CEPBHUCHL. | CETEBBIE CEPBHUCHI.
Jomnyckatorcst YMeHuUs1 OCBOCHHI, CBobonHO
3HAYUTENLHBIE HO JIOITYCKAIOTCSI orepupyeT
omnoKH, HE3HAYUTEIIbHbIE npruoOPETEHHBIMU
MPOSIBIISIETCS OIINOKH, YMEHUSIMH,
HEJI0CTATOYHOCTh HETOYHOCTH, NPUMEHSET UX B
YMEHHUi1, 10 paay 3aTpyIHEHHS IPU CUTYyaLusix
noKasareJieH, AHATUTHYECKUX MOBBIILICHHOM
oOyyarommuiics orepanusx, CJIO’KHOCTH.
UCTIBITHIBAET nepeHoce yMeHui
3HAYUTENbHBIC Ha HOBBIE,
3aTpyIHEHUS TIPU HeCcTaH/IapTHBIE
OTIepUPOBAHUH CUTYaIINH.
YMEHUSIMH IIPU X
NepeHoce Ha HOBbIE
CUTYaIIUH.
BJIA/IETh: OO0yuaromuiics He OOyuaromuiics B OOyuatomuiics OO0yuaromuiics B
HaBBIKOM BJIaJICeT HABBIKAMH | HENOJHOM 00bEME | YaCTHYHO BiajeeT MIOJTHOM 00BbeMe
HAIMCAHNS Kojia, | TOJIEPKKH BJIaJIeeT HABBIKAMH | HaBBIKAMH BJIaJieeT HABBIKAMU
METOIAMH, pa60TOCHOC06HOC’£ MOJIEPIKKH MOJICPIKKH MOJJICPIKKA
HeoGxomumenu | 1 BPIIHCTATENBHOMH pa6OTOCHOCO6HOC”£ pa6OTOCHOCO6HOC”£ pa60Tocnoco6Hovcm
MAaIluHBI B Y BBIYMCIIATENILHON | M BBIYUCIUTENBHON | BBIYMCIUTEIBHON
Ans paspaboTKH nporiecce ee MAIluHbI B MAIluHbI B MAIlIUHbI B
QJIrOPUTMOB 1 9KCIUTyaTall|H, nporiecce ee nporiecce ee nporecce ee
Iporpamm, HaBbIKAMU OKCILTyaTalluHu, SKCILTyaTaluHu, SKCILTyaTaluu,
NPUTOAHBIX JUIS | HACTPOMKH HaBBIKAMU HaBBIKAMU HaBBIKAMH
TIPAKTHYECKOTO KOMIIbIOTEPA JUIS HACTPOWKH HACTPOUKH HACTPOMKHU
MPHMEHEHI. paboThI B ceTH U KOMITBIOTEPA JIIS KOMITBIOTEPA JIJISI KOMITBIOTEPA JUIS

MPOBEPKU KauecTBa
CBSI3U MEXK]LY
KOMIIBIOTEPAMHU.

paboTHI B CETH H
MIPOBEPKHU KauecTBa
CBSI3M MEXTY

paboTHI B CETH H
MPOBEPKU KauecTBa
CBSI3M MEXY

paboTHI B CETH U
MPOBEPKU KayecTBa
CBSI3U MEXTY

13



KOMITBIOTEPaMHU. KOMITBIOTEPaMHU. KOMIIBIOTEPAMHU.
Homyckarorcst HaBbiku ocBoeHH!, CBo0OoHO
3HAYUTENLHBIE HO JOMYCKAIOTCSI NpUMEHSET
omnoKH, HE3HAYUTEIIbHBIE NOJTy4YeHHBIE
HPOSIBISETCS OLINOKH, HaBBIKH B
HEJIOCTaTOYHOCTh HETOYHOCTH, CHUTYaIHAX
BJIaJICHUSA 3aTpyIHEHUS TIPU MOBBIILICHHOM
HaBBIKAMHU 110 PNy | aHAJTUTUYECKUX CIIO’KHOCTH.
ToKa3aTeJei. onepanusx,

OObyuarommuiics nepeHoce yMeHUui

WCTIBITHIBAET Ha HOBBIE,

3HAYUTEIbHBIC HECTaHIapTHBIC

3aTpyJHEHUS IPH CHUTYaIHH.

NpPUMEHEHUHT

HaBBIKOB B HOBBIX

CHUTYaIHSsX.

OIIK-9 Cnoco0eH ocBanBaTh METOAUKH HCIOJIb30BAHNUS MIPOrPAMMHBIX CPEACTB IS PeLlIeHUs
NMPAKTUYECKUX 32124

3HATD: OOby4aromuiics OO0yyvaromuiics OO0yyaromuiics OO0yyvaromuiics
0 METO/IMKaX JEeMOHCTPUPYET JEMOHCTPHPYET JEMOHCTPHUPYET JEMOHCTPHPYET
HCIIONB30Banus | MOJAHOE OTCYTCTBHE | HENOJIHOE YaCTUYHOE MIOJTHOE
[POrpaMMHBIX 3HAHUH NPUHIMIIOB COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CPeNICTB s OpraHusaluM 3HAHWH NPUHLMUIOB | 3HAHWW NMPUHLMIOB | 3HAHWH MIPHHIUIIOB
BBIYUCITUTEIHLHON OpraHu3alyu OpraHu3alyu OpraHu3alyu
PCILICHHA MAIlWHBI B LIEJIOM U | BBIYUCIUTEIEHON BBIYUCIUTEIbHOM BBIYMCIIUTEIBHON
TIpaKTHICCKNX ee OTJEeNbHBIX MAaIlMHBI B IEJIOM U | MAIllMHbI B LIEJIOM U | MALIWHBI B TIEJIOM H
3ajad. y3JI0B, OCHOBHBIX €€ OTIEeNIbHBIX €€ OTIeNIbHBIX ee OTIENbHBIX
TEXHUYECKUX Y3JI0B, OCHOBHBIX Y3JI0B, OCHOBHBIX y3JI0B, OCHOBHBIX
XapaKTEePUCTUK TEXHUYECKUX TEXHUYECKUX TEXHUYECKUX
MOJTyJIen XapaKTepUCTUK XapaKTepUCTUK XapaKTepUCTUK
YIIpaBJICHUSL. Moaynei Moayiei MoAyJein
yIpaBlICHHSL. yIpaBJICHUSL. yIpaBieHHS.
Jomyckarorcst Jomyckarorcst CroOomHO
3HAYUTENLHBIE HE3HAYUTEIIbHEIE orepupyeT
OIIMOKH, OIINOKH, PHOOPETEHHBIMU
MPOSIBIISIETCS HETOYHOCTH, 3HAHUSIMH.
HEJI0CTATOYHOCTh 3aTpyIHEHHS TIPU
3HaHUH, 10 pAdy AHATUTHYECKUX
noKasareJieH, ornepauusx.
oOyJatronuiics
UCTIBITHIBAET
3HAYUTENbHBIC
3aTpyIHEHHUS TIPU
OTepUPOBaAHUH
3HaHUSMH TPU UX
NepeHoce Ha HOBbIE
CUTYaIIUH.
yMeThb: OOyuaromuiics He OO0yyaromuiics OO0yyaromuiics OO0yuaromuiics
Ha [TPaKTUKE yMeeT JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
IPUMEHSITH aHaJM3UPOBATh HETIOJIHOE YaCTUYHOE MOJTHOE
OCBOCHHEIE TpeOOBaHUS K COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
METOTHKH anmapaTHbIM CIIEAYIOMHX cnez[y}(v)l_unx CIIEAYIOMHX
CpeAcTBaM U YMEHHUI: YMEHHUIL: YMEHUI:
HCTIOIBb30BaHUS
¢dhopmupoBaTh aHAJIU3UPOBATh aHAJIU3UPOBATh aHaJIM3UPOBATH
MpOTpaMMHBIX COOTBETCTBYIOILYIO | TpeOOBaHHSA K TpeOOBaHUS K TpeOOBaHUs K
CpeACTB I KOH(HUTYpaLuio anmapaTHeIM anmnapaTHeIM anmapaTHeIM
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peleHus MOIyJen CpeacTBaM H CpeacTBaM H CpEIICTBAM U
IPAKTHYECKUX yIpaBIeHS, dhopMupoBaTH dhopMupoBaTH hopmupoBaTh
3a1au. OLICHMBAThH COOTBETCTBYIOLIYIO | COOTBETCTBYIOIIYIO | COOTBETCTBYIOILYIO
MPOU3BOJUTEIBHOC | KOH(UTYpaIHIO KOH(HTYpaLIUIO KOH(HTYpaLnIo
Tb MOIYJIEH Moxayiei Moayiei MoOAyJeil
YIpaBIeHHSL. YIpaBJIeHHS, YIpaBICHHS, YIpaBJICHHS,
OLICHUBATh OLICHUBATh OIICHUBATh
MPOU3BOJUTENBHOCT | IPOU3BOAUTEIBHOCT | MPOU3BOAUTENHEHOCT
b MoAyJeil b MoAyJeil b MOZOyJIeH
YIpaBJICHHUS. YIpaBICHHS. YIpaBICHUSL.
Homyckatorcst YMeHUs 0OCBOEHBI, CBobonHO
3HAYUTEIHHBIC HO JIOTTYCKAIOTCS oTepupyeT
OIIMOKH, HE3HAYNUTEIHHBIC MpHOOPETEHHBIMHA
MPOSBISACTCS OIMOKH, YMCHHSIMH,
HEJOCTAaTOYHOCTh HETOYHOCTH, MIPUMEHSET UX B
YMEHHH, TIO PSIILy 3aTpyIOHEHHS TTPH CUTYaIHIX
IMoKa3aTelei, AHAJIMTUYECKUX MOBBIIICHHOM
oOyyaromuiics oneparnusx, CIIO’KHOCTH.
WCTIBITHIBACT MepeHoce yMeHUH
3HAYUTCIIbHbIC Ha HOBBEIC,
3aTpyAHEHHS IIpU HECTaHIAPTHBIE
OTIepUPOBAHUH CUTYaInH.
YMEHHSIMH TIPH UX
MepeHoce Ha HOBbIE
CUTYaITnH.

BJIANCTH: OOyyaromuiics He OO0yyaromuiicst B OO0yuaromuiics OOyyvarommuiics B
HABBIKAMU BJIaJICET HABBIKAMH | HEMOJHOM 00bEME | YaCTHUYHO BiajceT MOJTHOM 00BeMe
OCBOCHUS IIPOBEACHUSA BJIaACCT HaBbIKaMU HaBbIKaMH pa6OTbI C | BJIaA€€T HaBbIKaMU

JTUArHOCTHUKH paboTsI ¢ MPOrpaMMHBIMU paboTsI ¢

PpasIMIHBIX Pa3IUYHBIX CPEACTB | IMPOTPAMMHBIMHU CpelICTBaMH, MPOrPaMMHBIMA
MCETOIHK, C aBTOMAaTHU3ALUHU CpeACTBaMHu, HaBBIKAMM CpeAcTBamuy,
TOMOIIIBIO HaBBIKAMHU MPOBEICHHUS HaBBIKAMHU
KOTOPBIX MPOBEICHHUS JINATHOCTHKH MIPOBEICHUS

JUAarHOCTHUKHU Pa3IMYHbIX CPEACTB JUAarHOCTHUKU
MOKHO pa3IUYHBIX CPEINCTB | AIlapaTHOIO pa3IMYHBIX CPEICTB
HCTIOJIB30BaTh arnmapaTHOTO obecrieyeHusl. CUCTEM
IPOrpaMMHBIE obecrieveHusl. HaBbiku ocBOEHHI, YIpaBICHHUSL.
cpecTBa. Jomyckarorcs HO JIOITyCKAIOTCS CroOomHO

3HAYUTENHHBIC HE3HAYHUTEIHHBIE MIPUMEHSIET

OIINOKH, OIINOKH, MOJTyYeHHBIE

IIPOABIIACTCA HCTOYHOCTH, HaBbIKH B

HEI0CTATOYHOCTH 3aTpyAHEHUS IIpH CUTyalusXx

BIIQJICHUS AHATUTUYECKHIX TIOBBIIIICHHOM

HaBBIKaMH 110 psiAy | OIepanusx, CIIOXKHOCTH.

IOKa3aTelleH, IIEPEHOCE YMEHUI

OOyuarommuiics Ha HOBEIE,

WCTIBITHIBACT HECTaH/IapTHEIC

3HAYHUTCIIbHbBIC CUTyaluu.

3aTpyTHEHUS IPU

MPUMEHEHUU

HaABBIKOB B HOBBIX

CUTyaluiax.

ITK-1 Cnoco0en pa3padaTbiBaTh U 0TJI2KHBATh NIPOrPpaMMHbIN KO/
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3Hare Oo6yuaromuiics OO0yuarommuiics OOyuarommuiics Oobyuaromuiics
OCHOBHBIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
IIPHUHLAIIBL TOJIHOE OTCYTCTBHE | HETOMHOE YaCTUYHOE MOJTHOE
HATIHCAHHS SHaHMH TIPHHIWATIOB | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HPOrPAMMHOTO HaINMCAHU 3HAHWH MPUHIMIOB | 3HAHWH OCHOBHBIX | 3HAHWI OCHOBHBIX
MPOTPaMMHOT'O HaIMCAHU NPUHIUIIOB TIPUHIUTIOB
Kkoza, KO/a, COCTaBJICHUSI | MPOrPaAaMMHOTO HaHCAHUS HalyCaHus
aJIropuIMa. ITOPUMTOB, KOJ/Ia, COCTABJICHUSI | TIPOTPaMMHOTO IpOrpaMMHOTO
MPOEKTUPOBAHMS ITOPUMTOB, KOJIa, COCTABJICHHSI | KOJa, COCTaBIICHUS
MPOTPaMMHOTO MPOEKTHPOBAHUS ANTOPUMTOB, AITOPUMTOB,
obecrieyeHust MPOTrPaMMHOTO MPOEKTHPOBAHUS POCKTHPOBAHUS
obecrieueHns HPOrPaMMHOTO MIPOTPAaMMHOTO
Homyckarorcst obecreueHus obecrniedeHusl.
3HAYUTENbHBIE Homnyckatorcst CBob6oaHO
OLIHOKH, HEe3HAYNTEIbHBIC orepupyeT
MPOSIBISETCS OIINOKH, MIPUOOPETEHHBIMU
HEIOCTATOYHOCTh HETOYHOCTH, 3HAHUSIMHU.
3HAHWH, 110 Py 3aTpyIHEHHS TIPU
HoKa3aTeeH, AQHAJTUTHYECKUX
oOyyaromuiics orepanusx.
WCTIBITHIBAET
3HAYUTEIbHBIC
3aTpyJHEHUS IPU
OTIepUPOBAHUH
3HAHHUSAMH TIPH UX
HepeHoce Ha HOBEIE
CUTYyaIlUH.
YMmerh OOyuaroiuiics He OO0yyaroimuics OO0yyaromuics OO0yuaromuiics
OIIepHpPOBATH ymMmeer JIEMOHCTPHPYET JEMOHCTPHPYET JI€MOHCTPHPYET
KOMaHIaMH TI0JTb30BATHCS HETIOJIHOE YaCTHYHOE HIOJTHOE
I3EIKA WHCTPYMEHTAIBHBI | COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
HpPOrPaMMHPOBA MH CpeJICTBaMH CIIEyIOIIIX CIIe Ly IOIIIX CIIe Ly IOILIIX
N—— pa3paboTku YMEHHI: YMEHHI: YMEHHH:
MPOTPaMMHOTO MOJIb30BATHCS MOJIb30BATHCS MOJIH30BATHCSI
Ko, oOecrieyeHusl, He WHCTPYMEHTAIBHBIM | HHCTPYMEHTAIBHBIM | HHCTPYMEHTAIbHBIM
paspabaThiBaTh | poxaspipaet YMEHHS | B CPEICTBAMH U CpE/ICTBaMH U CpE/ICTBaMH
aJIrOpUTM, MPOEKTUPOBAHHMS pa3paboTKu pa3paboTKu pa3paboTku
HEOOXOIUMBI aJrOpUTMOB U IIPOrpaMMHOI0 IIPOrpaMMHOI0 IPpOrpaMMHOI0
JUISL peLeHUst MPOTHAMMHOTO obecrieueHus, He obecrieueHus, He oOecrieyeHusi, He
[IOCTaBJIEHHON | oOecrieueHus st NOKA3bIBACT YMEHUS | TIOKA3bIBACT YMECHUS | TIOKA3bIBACT YMEHHUS
3a1auu. 00pabOTKH JIJAHHBIX | MPOEKTHPOBAHUS MPOEKTHPOBAHUS POCKTHPOBAHUSI
W pealin3aiiu ANTOPUTMOB U ANTOPUTMOB U ITOPUTMOB U
cucTeM POTHAMMHOTO MPOTHAMMHOTO NPOrHaMMHOTO
YIpaBIeHHS. obecreyeHus as obecriedeHus s oOecrnieyeHus s

00pabOTKYM TaHHBIX
Y pean3aliuu
CUCTEM
YIIpaBJICHUS.
Homyckarorcst
3HAYUTEIHHBIC
OIINOKH,
IIPOABIIACTCA
HEJ0CTAaTOYHOCTh
YMEHUH, 10 pAy
IMoKa3aTeliei,
oOyJatomuiics

00pabOTKN TaHHBIX
Y pean3aliuu
CHCTEM
YIPaBICHHS.
VYMeHHS OCBOCHHI,
HO JIOTTYCKAIOTCS
HE3HAYNTEIbHBIE
OIINOKH,
HETOYHOCTH,
3aTPyAHCHUS TIPH
aHAIIMTHYECKUX
oTmeparusix,

00pabOTKM TaHHBIX
U peanu3aiuu
CHCTEM
ynpasieans. CBo0o
HO OIlepUpyeT
npUOOPETEHHBIMU
YMEHUSIMH,
NPUMEHSET UX B
CUTYyaLusix
MOBBIIIICHHON
CIIOYKHOCTH.

16



UCIIBITHIBACT HepeHOCe YMEHHIH
3HAYNTEIbHBIC Ha HOBBIE,
3aTpYyAHCHHUS TIPH HECTaHapTHbIC
OIIEPUPOBaHHUU CHUTYaIHH.
YMEHHSAMH TP UX
HepeHoce Ha HOBBIE
CHUTYaIHH.
Buaagern OOyuaromuiics He OO0yyaromuiics B OO0yyaromuiics OO0yuaromuiics B
HABBIKAMU BJIaZICeT HABBIKAMU | HETOJIHOM 00bEeMe | YaCTHYHO BJIAJEET | MOJHOM O00BbeMe
peleHus pernieHus BJIJICCT HABBIKAMU | HABBIKAMH PEIICHHS | BIIAJICeT HABBIKAMH
OCTABJICHHLIX | MOCTABICHHBIX peLIeHust MIOCTABJICHHBIX pelieHus
sajay, 3aj1a4 Ha MIOCTaBJICHHBIX 3a/1a4 Ha TIOCTaBJICHHBIX
SHARISIMU 06 BBIOpaHHOM SI3BIKE | 33a7a4 Ha BBIOpaHHOM SI3BIKE | 33714 Ha
MPOTPaMMHUPOBAHHUS | BEIOPAHHOM SI3bIKE MPOTPaMMHUPOBAHHUS | BBIOPAHHOM SI3bIKE
HCIIOJIB3yeMOM , IOJTOTOBKH U [IPOrPaMMUPOBAHMUSL | , IOATOTOBKH U IIPOrpaMMHUPOBaHHUS
SA3BIKC YTEHHS , TOATOTOBKHU H YTEHHS , IOATOTOBKH 1
HPOrpaMMHpPOBA | pporpamMHO# YTEHHS pOrpaMMHOM YTEHHS
HUAA JOKyMEHTAaIHUH. IIPOrpaMMHOMN JOKYMEHTALNH. IIPOTrPaMMHOM
JOKyMEHTAIIHH. HaBbIKHM OCBOEHBI, | JTOKYMEHTALIUH.
Homnyckarorcst HO JIOITyCKAKTCA CBo0OoHO
3HAYUTCIIbHbIC HE3HAYNUTCIIbHbBIC IMPUMCHSCT
ommoKH, OIMOKH, MOJTyYeHHBIE
HPOSIBISICTCS HETOYHOCTH, HaBBIKH B
HEJI0CTaTOYHOCTh 3aTpyJAHEHHUS IIpU CUTYaLMSIX
BJIaACHUA AHAJIUTHYCCKUX MOBBIIIICHHOMN
HaBBIKAMU I10 ALY | Olepanusx, CIIOYKHOCTH.
MoKa3aTelen. MEPEHOCE YMEHUIN
OO0yyaroimuics Ha HOBEIE,
UCIIBITHIBACT HECTaHapTHbIE
3HAYUTEIbHBIE CHUTYaIHH.
3aTpyIHEHHUS IIpU
IMPUMCHCHUU
HaBBIKOB B HOBBIX
CHUTYaIHSX.
7.2 IIkaja v KpUTEPHUHN OLEHUBAHUS Pe3yJIbTATOB 00y4eHUsI
Kpumepuu oyenku omeema na Ikzamene
IIkana oueHuBaHust Onucanue
Buinonnenst  6ce 6uovl  yueOHolu pabomul, npedycMompeHHbie

Omauuno

pabouei npoepammoul. Cmyoenm Oemoncmpupyen coOmeemcmeue
3HAHULU, YMeHUU, HABbIKO8 NPUBCOEHHBIM 6 MAOIUYAxX nokasameinel,
onepupyem npuoOpemeHHvIMU 3HAHUAMY, YMEHUAMU, HABbIKAMU,
NpUMeHAem ux 6 CUmyayusx nosvleHHou croxchocmu. Ilpu smom
Mo2ym Oblmb 0OnyujeHvl He3HayumenbHvle OWUOKY, HemOYHOCMU,
3ampyOHeHus Npu AHAIUMUYecKux onepayusx, nepeHoce 3HaAHuil u
VMeHUl Ha HOBble, HeCMAHOAPMHble CUMYAYUU.

Xopowio

Buvinonnenvt  6ce 6udvi  yuebHoOU pabomvl, npeodyCMOmMpeHHbvle
yueonvim  naanom.  Cmyoenm — 0emMoHCmpupyem  HenoHoe,
npasuibHoe  COOMEemcmeue  3HAHUl,  YMEHUll,  HABLIKOS
npuBedeHHbIM 8 madIuYax nokazameinetl, 1Ubo eciu npu SmMom oOvliu
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oonyweHul 2-3 HecyuwecmseeHHvle OUUOKU.

Yooenemeopumenvrno

Buvinonnenst 6ce 6uovi  yueOHOU pabomvl, npeodyCMOmMpeHHbvle
yueOHviM naaHom. Cmyoenm OeMOHCmpupyem coomeemcmaue
3HAHUL, 8 KOMOPOM OC8eweHa OCHOBHAS, Haubolee 8adCHAas 4acmy
Mamepuana, HO NpU 3MOM OONYujeHa OOHA 3HAYUMENbHASL OUWUOKA
UYU HEMOYHOCMb.

Heyooenemsopumenvro

He evinonnen o0oun uiu Oonee 6u008 yuebHoOU pabomui,
npeoycmompenHvlx yueoHvim niaarnom. Cmyoenm OemoHcmpupyem
HeNnoJHoe COOMBEMCmaue 3HAHUll, YMeHUU, HABbIKO8 NPUBEOCHHbIM 6
mabauyax nokasameneu, OONYCKAIOMCA 3HAYUMeNbHble OUUOKU,
NPOSGIAEMCsL OMCYMCMEUEe 3HAHUL, YMEHUll, HABbIKOG NO POy
nokasameineu, cmyOeHm UCnblmbleaen 3HA4YUmenbHvle 3ampyOHeHUs
npu ONepupoOBaHUU 3HAHUAMU U YMEHUAMU NPpU UX NepeHoce Ha
HOBble cumyayuu.

Kpumepuu ouenku pabomut odyuarouiecoca npu 3aujume Kypcoeozo npoekma

[IIxana oueHnBaHuA

Onucanue

Omauuno

Buinonnenvt  6ce 3adauu, npedycmompeHnuvle UHOUBUOYATILHBIM
3a0anuem Ha Kypcogoe npoekmuposanue. B mexcme pabomol u 60
8peMsa 3auumbl Cmyoenm 0eMOHCIMpPUpyem coomseenmcmasue 3HaHul,
VMeHUll, HABbIKOG NPUBCOCHHbLIM 6 mabiuyax noxazamenell,
onepupyem npuoOpemeHHbIMU 3HAHUAMU, VMEHUAMU, HABbIKAMU,
NpUMEHsiem UX 8 CUmyayusix no8vlieHHoU crodxicnocmu. Ilpu smom
Mocym Oblmb OONYujeHbl He3HAYUmenbHble OUUOKU, HeMmOYHOCMU,
3ampyOHeHUst NPU AHATUMUYECKUX ONepayusix, NepeHoce 3HAHUL U
VMeHUll Ha HOBble, HeCMAHOAPMHbLE CUMYAYUU.

Xopowio

Buinonnenwvt 6ce 3adauu, npedycmompeHHbvle UHOUBUOYANbHBIM
3a0anuem Ha Kypcogoe npoekmuposanue. B mexcme pabomul u 60
8peMs 3awumuvl cmyoeHm BvinonneHvl 6ce 8udbl yueOHol pabomul,
npedycmompeHntvle yueoHvim nianom. Cmyoewm OemMoHCmpupyem
HenoiHoe, NpasuibHOe COOMBEMCmeue 3HAHUL, YMEHUll, HABbIKOS
NpuBeOdeHHbIM 8 MadIUYax nokazameinetl, 160 eciu npu SMom ovLiu
oonywenvl 2-3 HecyujecmeeHHvle OUUOKU.

Yooenremeopumenvno

Buinonnenvt  6ce 3adauu, npedycmompenuvie UHOUBUOYATbHBIM
3a0anuem Ha Kypcogoe npoekmuposanue. B mexcme pabomul u 60
8peMs 3auumsl CMmyoenm OeMOHCImpUpyem coomeemcmaeue 3HaHull,
8 KOMOpOM OC8ewjeHd OCHOB8HAsA, Haubolee BadNCHAA YACMb
Mamepuand, Ho Npu MOoM OONYWeHa 0OHA 3HAYUMENbHASL OUUOKA
UU HeMOYHOCMb.

Heyooenemsopumenvro

He ewvinonnen ooun unu 6onee 6u008 yyebHOU pabomul,
NpeoyCMOMPEHHLIX  3A0a4aMU  Kypco8o2o NpOeKmuposanus. B
mekcme pabomvl U 80 8peMsL 3aUWUMvl CIYOeHm OeMOHCIMpUpyem
HeNnoHoe coomseemcmeue 3Hanull, YMeHUl, Ha8blk08 NPUEEOEHHbIM 6
mabauyax nokasamenei, OONYCKAIOMC 3HAYUMENbHbIE OUWUOKU,
NpoAGNAeMCs. OMCYMCMEUe 3HAHUL, YMEHUll, HABbIKOG NO pAOY
nokasameinei, cmyOeHm UCNbIMbleaen 3HAYUMeNIbHble 3AMPYOHEeHUs.
npu ONepupoBanul 3HAHUAMU U YMEHUAMU HNPU UX NepeHoce Ha
HOBble cCumyayuu.
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Kpumepuu oyenku pabomot odyuarowezoca Ha 1a60pamopHvlx 3aHAMUAX

HIxaJia oneHUBaAHUA

Onucanue

Omauuno

Buinonnenvt  6ce  npakmuueckue 3adanus, NpedyCMOMpPEHHbIE
NPAKMU4eCKUMY 3aHAMUAMU, 00YYalowulica yemko u 6e3 ouudbox
omeemusl Ha 8ce KOHMPOIbHbIE B0NPOCHl, AKMUBHO pabOmanl Ha
NPAKMUYECKUX 3AHAMUSX.

Xopowo

Buinonnenvt  6ce  npakmuueckue 3adanus, npedycMompeHHbie
NPAKMU4eCKUMU 3aAHAMUAMU, 00YYAIOWULICA C KOPPEKMUPYIOWUMU
3ameyanusmMu npenooasamesiss OmMeemul Ha 6ce KOHMPOJbHble
80NPOCHL, OOCMAMOYHO AKMUBHO pabOmManl HA NPAKMUYECKUX
S3AHAMUSX.

Yooenemeopumenvro

Buvinonnenwvr  6ce npakmudeckKue 3a0aﬂuﬂ, npedyCMompeHHble
npakmu4eCKumMu 3aramuimu C¢  3admedarHuimu npenodaeameﬂﬂ;
o6yua}0mmic;l omeemujl HA 6C€ KOHMpPOJ/IbHblEe 60Npocsvl C
3amedaHuAMU.

Heyooenemsopumenvro

O6yttai0u;mic;z He 6blNOJIHUN unu BblNOJIHUJI HenpasuilbHO
npakmuiecxKkue 3a()aHuﬂ, npeOyCMompeHHble npakmu4eckKkumu
SaAHAMUAMU, cmydeHm omeemusl Ha KOHMPOJIbHblE 60NpOoCsbl C
OUIUOKAMU UIU He OMEEMUT HA KOHMPOJIbHblE 60NPOCHL.

Kpumepuu OUECHKU mecmupoeanun

TCCTHpOBaHI/IC OLNCHUBACTCA B COOTBCTCTBHU C MNPOUHCHTOM IIPAaBUIBHBIX OTBCTOB, JaHHBIX

CTYACHTOM Ha BOIIPOCBHI TECTA.

BBICTaBJIIEMOIT OAJUTHHOU OIIEHKE:

[IIxana oueHNBaHUA

Onucanue

Omauuno Csviute 85% npasunvhvix omeemos (8KIH0UUMeNbHO);
Xopouto Om 70 % 0o 84,9 % npasunvrvix omeemos,
Yoosnemeopumenvno | Om 55 % 0o 69,9 % npasunrvhsix omeemos;

Heyooenemsopumenvo

Menee 54,9 % npasunvhvix omeemos.

7.3 OueHoYHBIE CPECTBA

7.3.1 Texkyumii KOHTPOJb HA Ja0OPATOPHBIX 3aAHATHIAX

IIpumep 3a0anua mexkyuiezo KOHmponn:

CTaHI[apTHafI MKajla COOTBCTCTBUA PE3YJIbTATOB TCCTUPOBAHUA

1. CocraBbTe cxemy BeO-UHTEpeiica oneparopa CUCTEMBI yIpaBieHHsI THOKON MPOU3BOICTBEBEHHOM
AYEHKOW C yKa3aHHEM HCTOYHMKOB M TNPHEMHHUKOB JaHHBIX, a Takke 0OpabOTUYMKOB COOBITHUI
yrpaBiieHus: Ha uHTepdeiice (COOBITHI 37IEMEHTOB YIIPaBICHHUS).

7.3.2 TlpomexyTo4yHas aTTecTanus (3K3aMeH)

Hpumep IK3AMEHAUUOHHO20 ounema
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MUHHNCTEPCTBO OBPA30OBAHNS U HAVKU POCCUMCKOM OEJNEPALINI
OEJIEPAJIBHOE TOCYAJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXIEHUE BBICILIEI'O
OBPA30BAHUIA
«MOCKOBCKHI MOJUTEXHUYECKWI YHUBEPCUTET»
(MOCKOBCKMI1 MOJINTEX)

dakynbrer HHPOpMaUMOHHBIX TexHoNorul, Kadenpa CMAPT-texHONOrNMH
Jucnumnuza: [IpoekTupoBaHue alropuTMOB CUCTEM yIPaBICHUS
Oo6pazoBarenpHas nporpamma: Kubepusnueckue cucrems! (YIpaBieHHe B TEXHHYECKHX CUCTEMAX)

BWJIET Ne 1

1. HapaJ'IJ'IeJ'ILHLIC BBIUUCIICHHUA B CHUCTEMax YIIPABJICHUA. MHoro3agayHoe W MHOI'OIIOTOYHOE
HUCIIOJJTHCHUE KOJa. KOOHepaTI/IBHaﬂ N BbBIYHC/IAOOIasAs MHOI'03aJa4YHOCTh. HapaJIJICJH)HI)IC
BBIYMCIICHUA. My.]'IbTI/IaFGHTHLIC CHUCTCMBI.

2. Pomp mpoektupoBanus UHGOPMAIMOHHBIX CHUCTEeM Ha Bcex odrtanmax BHeapenus ACY.
CymiecTByronme MTOAXOAbl K pa3pabOoTKe TEXHUYECKOW moKyMeHTauuu. Ponb TexHuueckoi
JOKYMEHTAIMH MPU OpraHu3aiuy paboThl TPYIIBI pa3padOTUHKOB.

3aB. Kadenpoit /

Mpumep 3adaHuli pybexcHo20 KOHMPonA (3K3ameHa)

1. Curnanel, unpopmanus, ee Buasl U cBoiictBa. Koauposanue unpopmanuu. COop, mepenaua,
o0pa0oTka M HakoluleHWe HMH(opMmanuu B cucTeMax ympasieHus. [IpencraBieHue AaHHBIX U
uHbopManuu B HH(OPMAIMOHHBIX CHCTEMaxX B HAayYHBIX U MPOM3BOJICTBEHHBIX NPHIIOKEHUSIX.
ApXHTEKTypa BBIYHCIUTENBHBIX CHUCTEM W METOJABl IOCTPOEHMS] CUCTEM cOopa HaHHBIX U
YIIPaBJICHMS B HAYKE U IIPOU3BOCTBE.

2. CoBpeMeHHBIC TEXHOJIOTUU MTOCTPOSHHS aBTOMAaTH3UPOBAHHBIX CUCTEM yIpaBlieHHs. JIokambHbIC U
pacripesielieHHble  CHCTeMbl yrpaBieHus. [IpuMeHeHHe CceTeBbIX U BeO-TEeXHOJOTHH IpH
MIOCTPOCHUH CHUCTEM YIpaBjieHHs. TeXHOJOTUU MPOMBIIIJIEHHOIO WHTEpPHETa Bellell B cucTemax
YIPABJIEHUS TEXHOJOTUYECKUM IPOLIECCOM.

3. Cwurnaunebl, nHbOpMaIHs, €€ BUIHI U CBONCTBA B CHCTeMax ynpasienus. Konuposanue nHpopmanmm
C LeNbl0 XpaHeHus, nepegaud u ynpasieHus. COop, mepenada, oOpaboTka W HaKOIUIEHHE
uHpopMaMu B cucTeMax ympasieHHs. CBs3b JaHHBIX W MH(GOpMAIMM B 3ajadax yIpaBlICHUS
TEXHUYECKUMHU CUCTEMaMHU

4. Mopnenn pemeHust (GYHKUMOHAJIBHBIX W BBIUMCIUTENBHBIX 337ad. ANTOPUTMHU3ALUS U
MPOrpaMMHUpOBaHUE. SI3BIKM TPOrpaMMHUpPOBAaHUS HHU3KOTO M BBICOKOTO YPOBHS. MeTomabl
MPOEKTUPOBAHUS UHPOPMALMOHHBIX YIPABJISIOMIUX CUCTEM.

5. [IlpuMeHeHHe CTPYKTYypHOTO, TMPOIEIYPHOTO, OOBEKTHO-OPUEHTUPOBAHHOTO ¥ COOBITHIHOTO
IIPOrpaMMUPOBAHHUS B 3a/1a4ax yNpaBiICHUsI TEXHUYECKUMH CUCTEMaMH.

6. AnroputM u ero cBoicTBa. lcnonp3oBaHME CTPYKTYPHBIX JHarpaMM Uil TNpPEeACTaBICHUS
anroputMa. OCHOBHBIE AJITOPUTMUYECKHE KOHCTPYKUMU. JIMHEIHBIN, BETBAINNCA U IUKJINIECKUI
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

24,

25.

26.

anroput™Mel. HecTpykTypupoBaHHOE, CTPYKTYpHOE, MpoleaypHoe ((yHKIMOHATbHOE), 00BEKTHO-
OPUEHTUPOBAHHOE U COOBITUIHOE NPOrPaMMHUPOBAHUE.

TexHosornu opraHu3anuy U XpaHeHHs JaHHbIX. OOecnedeHue JocTyna K yCcTpoHCTBaM BBOJIA-
BBIBOJIa M XpaHEHHWS JaHHBIX. Pabota ¢ (¢aiimamu u  QaitmoBoii cuctemoit. Daiisl
IIOCJIEI0BATEILHOTO U IIPOU3BOJIBHOTO IOCTYIIA.

Pacnipenenennbie cucreMsl ympaBieHus. [IpuMeHeHHe ceTeBbIX U BEO-TEXHOJOIMH Ipu
IIOCTPOCHUH CHUCTEM YIIPABJICHUs. TE€XHOJIOIMU IIPOMBILUICHHOIO MHTEPHETA BELIEH B CHCTEMax
YIPABIEHUS TEXHOJIOTHYECKUM IIPOLECCOM.

JIOKyMEHTUpOBaHHE Pa3pabOTKH, KOMMEHTHPOBAHHE KOJa MPHIOKEHUS. MeToabl OpraHu3anuu
COBMECTHOH paboThl. MoayabHOCTh HIpuiioxeHus. lMcmnonb3oBaHue OHMOIMOTEK KOMIIOHEHT U
ITOAKJIIOYEHUE BHEIIHErO KOJIa B IIPUIIOKEHUE.

Ponp mpoexktupoBaHMs HMH(DOPMALMOHHBIX CHUCTeM Ha Bcex Jdramax BHeapeHus ACY.
CymiecTByroniyie MOAXOAbI K pa3pabOTKe TEXHUYECKOW JOKyMEHTanuu. Poib TeXHUYeCcKon
JOKYMEHTALMH [IPU OpraHU3aluu paboThl IPYMIbI pa3paboTUHKOB.

Hcnonp30BaHne CTPYKTYPHBIX IUArpaMM JUIs MPEACTABICHUS aITOPUTMOB U (DYHKIIMOHAIBHOCTH
nHpOopMaLMOHHOM cucTeMsbl. [IpoekTrpoBaHKEe CTPYKTYp JaHHBIX U HOTOKOB JAHHBIX.

[Tpumenenne uncrpymentapuss SADT (IDEF) npu ananuse peanbHbIX cucTeM, pehakTopuHTe M
pa3paboTKe NPUI0KEHUH.

Cpenpl BU3yalIbHOTO TIPOSKTHPOBAHUS M rpa)udecKue SI3bIKH MPOrPaMMHUPOBAHUS B HHKCHEPHBIX
3a/a4ax.

[Tpumenenne nacrpymentapust UML npu aHanmse peajabHBIX CUCTEM, pe(akTOpuHTe U pa3padoTKe
MPUIIOKEHUM.

Meton CRC-kapT nipu npoeKTUPOBAHUU CUCTEM.

[IpoekTrpoBanue HHPOPMALTMOHHBIX cucTeM ¢ npumeHenueM DFD-auarpamm.

[IpoekTupoBaHue pabOThl TOMOI€HHBIX M TE€TEpPOr€HHbIX CHCTeM YympasieHus. Ilpumenenue
JarpaMM JI€UCTBUU U THArpaMM MOCIJIEI0BATENBHOCTH JECHCTBUM.

[IocTpoeHne uarpamMm OINpENENIEHUS POJEH W OTHOLIEHWH IIPM NPOEKTHPOBAHUHU CHCTEM
yhpasiieHus ¢ ucnoas3oBanuem UML.

[IpoexTpoBaHue C HCIOJIB30BAHMEM JHArpaMM IPELENEHTOB. Jlumarpammel peanu3anuu
npeneaeHToB. Onucanue MOTOKOB COOBITUN MpeleIeHTOB. JluarpaMMbl OTHOIIEHUI MpeleIeHTOB.
JlmarpaMMbl JEHCTBHM M 3aJaHUE 30H OTBETCTBEHHOCTH IIPU IPOECKTUPOBAHUM CLEHAPHEB B
cucreMax yrpasieHus. JINHUU CHHXPOHU3AIUH, UX Ha3HAY€HUE U OCOOEHHOCTH.

[TapamyienpHble BBIYMCICHHMS B CHCTEMAax YyIpaBieHUs. MHOro3agadHoe M MHOTOINOTOYHOE
ucnonHenue kona. KoomepatmBHas U BbIUMCIAIOIAS MHOro3aaadHocTs. llapamiensHble
BBIYMCIICHHS. MyJIbTHAr€HTHBIE CHUCTEMBI.

OO6paboTKa JaHHBIX B TeTepOreHHbIX cucreMax. CHHXpoHU3a1us 00paboTku JaHHbIX. CUHXPOHHBIE
U aCUHXpPOHHBIE AJITOPUTMBI B 3ajadyax pa3padOTKH TETEPOr€HHBIX PACHPEICNIEHHBIX CHUCTEM
yIIpaBIECHUS.

[IpoexTpoBaHuEe CUCTEM YIIPABICHUS HAa OCHOBE PETYIATOPOB. Buabl perynsaropos. IIpumepsl
MOCTPOEHHSI CUCTEM C TOJIOKUTEIILHON U OTpUIIATEIbHON 0OpaTHOM CBS3BIO.

Hcnons30BaHMe KOMMYHHMKAIM TIPU IOCTPOEHHWH PACHPEIEICHHBIX CHUCTEM YIIPABICHUS.
CoenuHeHus THUNA «TO4yKa-Touka». I[locimenoBaTenbHBI MPOTOKON MNepeAayd JaHHbIX RS-232.
Oco0eHHOCTH HCIOJIb30BaHUsI 00BEKTOB-00EpPTOK Serial Ha KOHTpoiiepax U KOMIIbIOTEpaXx.
CHHXpPOHHBIN 1 aCHHXPOHHBIE PEKMMBI B OPraHU3allii CUCTEM YIIPABICHUS.

Opranmszanys  B3aMMOJEHCTBHS  DJIEMEHTOB  PACHPEIEICHHONM  CHCTEMBl  YOpPaBJICHUS C
HCIIOJIb30BAHUEM  BBIUMCIUTENBHOW ceTH. OpraHusanys CHUCTEM YIpPaBIECHHS Ha OCHOBE
IIMPOKOBEIIATEIbHON TPAHCISIUN U TMOJMIMUCOK. APXUTEKTypa BBIYMCINUTENbHOM ceTu. [loHATHE
y3na, aapeca, nopta, coketa. [Ipumenenne UDP u TCP npu oOMeHe JaHHBIMHU.

[locTpoeHne cucTeM YIpaBIE€HHS C MCHOJb30BAaHUEM KIMEHT-CEPBEPHOM apXHUTEKTYphl H
nporokosia HTTP. Apxurekrypa HTTP-cepsepa. Peanusauus texnonoruun «MHTepHeTa Bemei» ¢
BBIZICIICHHBIM cepBepoM Ha 6a3e REST-3anpocos.
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7.3.3 DoHI TeCTOBLIX 3aJaHUI

1. Kommiekc anmapaTHbIX U IPOTPAMMHBIX CPEJICTB, MTO3BOJISIOLINX BEIYMCIUTEIBHBIM Y3J1aM
00OMEHUBATHCS JAHHBIMHU, - ITO:

a) MarucTpais;

0) amanTep;

B) uHTepeiic;

') IIMHBI JaHHBIX;

1) KOMIIBIOTEpHAs CETh.

2. CKOJIBKO BBIJICJICHHBIX CEPBEPOB MOKET OJJHOBPEMEHHO paboTaTh B ceTH?
a) HET CIEIHAIbHBIX OTPAaHUYCHUHN

0) TOJIBKO OJIUH

B) IO YHCTYy TPEOYyeMbIX B CETH CIIYkO (TIOJCUCTEM)

3. Meroa noctyna cetu RS-485 paccuntan Ha KaKyro TOMOJIOTHIO
a) Ha «o6myto mmny»

6) Ha mHOrOCBS3HYIO

B) Hepapxuueckyro

r) Ha xonbueByto

n) Ha 3Be3noobpasnyro

4. COoBOKYITHOCTBh MOJIYJIEH, IPOTPaMMHOT0 00ecTiedeHus1, TEPUPEPUITHOTO 000PYIOBaHHS, CPEACTB
CBSI3M C KOMMYHUKAITMOHHOM MO/ICETHIO BBIYMCIUTEIBHON CETH, BBIMOIHSIIOMINX MPUKIATHBIE TIPOIECCHI
CHCTEMBI yIIPaBICHHS — 3TO

a) aDOHEHTCKas CucTemMa

0) KOMMYHUKAIIMOHHAs MOJICETh

B) NPUKIIAIHON IpoIecC

I') TeJIeKOMMYHUKALMOHHAS CHCTEMa

1) CMEIIIaHHAas CHCTeMa

5. Ykaxure Bce u3BectHble Bam cocrasnstomue [P agpeca:
a) HOMep y3ia

0) HOMEp mopTa

B) JUIMHA ajipeca

6. ,Z[J'If[ CO3JaHHsI OTHOCUTECIIBHO BBICOKOHPOHSBO)II/ITQJ'IBHBIX BBIYUCIIUTCIbHBIX CUCTCM HCHOHBSyeTCﬂ
moaxona, COCTOHLLII/Iﬁ B UCITOJIb30BAHHUHN HaI/I6OHCe Y9acCTO UCIIOJIb3YCMbIX KOMaHI. 3TO APXUTCKTYpa —
a) RISC

6) CISC

B) RISC-V

r) CUDA

9. On1HO# N3 OCHOBHBIX XapaKTEPUCTUK MUKPOIIPOIIECCOPOB ABISAETCS OBICTPOIEHCTBHE, KOTOPOE
XapaKTepU3yeTcs:

a) KOJINYECTBOM BBIMOIHAEMBIX OJHOBPEMEHHO MPOTpaMM;

0) KOJIMYECTBOM ONepaluii B CEKyHIY;

B) BpeMEHEM opranuzanuu csizu Mexay O3V u AJIY;

I') AMHAMUYECKUMU XapaKTePUCTUKAaMH YCTPONCTB BBOJa-BbIBOJIA

10. Agantep CAN — 3TO yCTpOUCTBO
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a) BbIBOJIa MH(pOpMAIIUU

0) BBO/1a HH(pOpMaLTUH

B) CUUTBIBaHUS WH(OpMALIUU
I') CKaHUPOBAHMS M300paKECHUM
1) XpaHeHus: HHpopMaIuu

11. Muxkponpoueccop COAEp K UT J1Ba OCHOBHBIX YCTPOUCTBA:

a) O3Y u ycTpoiCTBO BBOJIa-BBIBOJIA. B) YV u O3Y;
0) AJIY u O3V; r) AllY u VV;
5. Bo3morkHa 11 ipsiMasi riepeada JaHHBIX MKy sTYeKaMu MaMsTH?

a) Ma.

0) Her.

B) ToNbKO ¢ UCIONIB30BaHUEM BCIIOMOTaTEILHOIO pEerucCTpa-roCpCaAHuKa.

12. BeluncnurenbHas cuctema — 3To:

a) KOMILIEKC armapaTHbIX ¥ TPOTPaAaMMHBIX CPEACTB 00padOTKH HHPOPMALINY;

0) KOMIUIEKC TEXHHYECKHX CPEACTB JJII aBTOMAaTUYECKOM 00paboTKu HH(pOpMaInu;

B) MOJIEJIb, YCTAHABIIUBAIOIIAS COCTAB, TIOPSAOK W MPUHIIMITE B3aUMOJICHCTBHUS BXOISAIINX B HEe
KOMITOHEHTOB.

13. B uem uzmepsiercst EeMKOCTh TaMsITH?
a) B rakrax

0) B meraBosbTax

B) B kunoGaiitax

r) B uHTEerpanbHeIx cxemax

7.3.4 Tlpumepbl HHAMBHAYAJbHBIX 32/IaHHI KYPCOBBIX POEKTOB

1. Hnmepakmuenasn cucmema u3yanu3zayuu OAGHHHIX U YRPAGIEHUA MOOUILHBIM POOOMOM
CrpoekTHpoBaTh CUCTEMY YIPaBIEHUS U pa3paboTaTh MPUIIOKEHHUE JIJIsl BU3yalTU3allui JaHHBIX
CEHCOPOB MOOMJIBHOTO pOOOTA U YIPABJICHHS €TO JBUKECHUEM.

2. Humepakmuenasn cucmema ynpasienus pooomom 0nsn 00CayHcueanus cKuaoa
CrpoekTHpoBaTh CUCTEMY YIPaBIEHUS U pa3paboTaTh MPUIIOKEHHUE JIJIsl BU3yalTU3allui JaHHBIX
CEHCOPOB U BBITIOJHEHUS 3aa/1a4 00CIIY)KMBaHUsI CKJIaJla C Bblauel 3aKka3oB
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