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PABOYAS ITPOI'PAMMA JTUCHUILI/IMHBI

«ITPOEKTUPOBAHMUE IMTPOMBIINJIEHHBIX HHO®OPMAIIMOHHBIX CUCTEM»

nanpasJjienusi 09.04.01 UudgopmaTuka u BLIYMCIUTEIbHAS TEXHHKA
Marucrepckast nporpaMmma «TexXHOI0ruM BUPTYaIbHOM M 10NOJTHEHHOM PeaJIbHOCTH»
®opMa OAr0TOBKH OYHAS

Kypc 2 cemectp 3.4

niekimn 26 yac.

npakTIdeckue 3ausTes () gac.

J1abopaTopHbIe paboThI 64 Yac.

BCEr0 YacoB ayIUTOpHOU Harpy3ku 90 yac.
camocTosTebHast padoTa 126 Jac.

KOHTPOJIBHBIE PabOTHI MPOrpaMMOii He TP/ TyCMOTPEHBI
KypcoBasi paboTa/TIPOEKT — He MPETyCMOTPEHO

3a4eT ¢ OIEeHKoH — 3,4 cemecTp

9K3aMeH — He MPEITyCMOTPEHO YUeOHbBIM IIIAHOM

PabGowas mporpamma cocTaBieHa B  COOTBETCTBHM C  TpeOOBaHMSIMU  (elepanbHOro
rOCYJapCTBEHHOI'O  00pa3oBaTEeNbHOIO  CTAaHAapTa  BBICIIET0  OOpa30BaHUSl 1O  HANPaBICHUIO
nmoaroroBku 09.04.01 — Wudopmarnka © BBIYMCIUTEIbHAS TEXHHKA, YTBEPXKIACHHOTO IMPUKA30M
MunuctepcTBa o0pazoBanus 1 Hayku Poccuiickoit @eneparuu ot 30.10.2014 Ne 1420

Pabouas mporpamma paccMOTpeHa M yTBeprkieHa Ha 3aceqanuu [upexumu Ilxomnsl nudpoBoit
9KOHOMUKH 24 uroHs 2018 r., mpoToxom Ne2

Cocrapureib(n): K.¢.-M.H. Kanuran B.1O., cr.np. Knennn A.C.



O06opoTHasi CTOPOHA TUTYJIbLHOTO JincTa PII]]

|. Pabouasi mporpamMmma nepecmorpena Ha 3aceganuu Jupexuun ko1 nngpoBoii IKOHOMUKH:
[Iporokoi ot « » 20 r. Ne

3amecturens aupexropa LD
10 y4eOHOH 1 BOCIIUTATENBEHOM paboTe

(Tmoammck) (1.0. ®amumus)

I1. Pabouast mporpamma nmepecMorpena Ha 3aceganuu Jupexuun Ixkossl nngpoBoii IKOHOMUKH:
[Iporokoi ot « » 20 r. Ne

3amecturens aupekropa D
110 y4eOHOH M BOCTIUTATEILHON padboTe

(Tmoammch) (N.0. ®amwmns)



AHHOTAIUA

PaGouass  mporpamma  ywyeOHOM — guciuruinHbel  «lIpoekTupoBaHue
MPOMBITIUICHHBIX HMH()OPMAIIMOHHBIX CHUCTEM» TMpeAHa3HaueHa i CTYJCHTOB,
oOyuaromuxcst 1o HampapiaeHuto moaroroBku 09.04.01 HWudopmatuka wu
BBIUKMCIIUTEIbHAS TEXHUKA (YPOBEHb Maructparypsl), npodgmwib «TexHonoruu
BUPTYaJIbHOU U JOTIOJIHEHHOW PEAIbHOCTHY.

Pabouast mporpamMma pa3paboTaHa Ha OCHOBE MakeTa pabodeil mporpamMmbl
y4eOHOM MUCUUIUIMHBI A1 00pa30BaTeIbHBIX MPOTPaMM BBICIIErO0 00pa3oBaHUS —
nporpamMm OakajaBpuaTa, crenuaiuTeTa, mMaructparypsl JIBD®Y, yrBepxkaéHHoro
npukazoM pexropa [IBDY ot 08.05.2015 Ne 12-13-824.

Hucuumnaa  «IIpoekTupoBaHrWe  MPOMBINUICHHBIX  WH()OPMAIIMOHHBIX
CHCTEM» BXOJMT B BapHATUBHYIO YacTh Oyioka «J{ucrummuabl (Moxyiau)» (b1.B.03)
y4eOHOT O IJ1aHa MOJArOTOBKH MarucTpoB.

OOmast TpyJOEMKOCTh OCBOEHHMSI JUCUUIUIMHBI COCTaBIs€T 6 3a4eTHBIX

equuun uiy 216 vacos. ucuumimHa peanusyetcs Ha 2 Kypce B 3 u 4 cemecTpe.

AynUTOpHBIE 3aHATHUS Bcero no nucnummae
J:fggg Camocros-
Cemectp HGEHH ble Beero Tegg::; KoHntpouns Yackr iat;eHT;r,:
pabor p FHIHLL
bl
Scemectp | g 46 | 54 54 I 108 3
4cemectp | 45 | 18 | 36 72 I 108 3
Bcero 26 64 90 126 216 6

B  coBpeMEHHOM  MHUpPE  IPOUCXOIUT  CTPEMUTEIBHOE  Pa3BUTHE
UH(OPMAITMOHHBIX TEXHOJIOTUH, TPOHUKAIOLIUX B pa3IuyHbIe cPepbl AeATETLHOCTH.
Pa3BuTHe NPOMBIIUICHHBIX NPEANpPUATHN, IJOCTHKEHHE YCIEXOB B Ou3Hece,
CBA3aHHBIX C CO3JaHMEM W peaju3aluei NPOAYKIMU U YCIYT, HEBO3MOXKHBI 0e3
MCIOJIb30BaHUsl MH(POPMALIMOHHBIX TEXHOIOTHA.

CopepxaHre JUCUUIUIMHBI OXBAThIBAET 3HAHUA O TEXHOJOTMYECKUX
OPUHIMIAX Pa3padOTKM M COMPOBOXKIEHHUS MPOTPAMMHBIX CHUCTEM CPEAHEro H

0O0IBIIIOrO pa3Mepa, B TOM HYUCIIC B COCTABC KOJIJICKTHBA paSPaGOT‘-II/IKOB.




PaccmaTpuBarOTCSI OCHOBHBIE IIEIM  TEXHOJIOTUYECKOTO MOAXOAa K
MPOTPAMMHUPOBAHUIO — TIOBBIIICHUE BOCIPOU3BOJUMOCTH, HAICKHOCTH W
3¢ PeKTUBHOCTH TpoIecca pa3padOTKH MPOrPAMMHOT0 00ECIICUCHHS.

Yaensercs BHUMaHUE TITyOOKOMY H3YYEHHIO HauOoliee paclpoCcTpaHEHHBIX
KOHKPETHBIX TEeXHOJIOTHIA MIPOTrPaMMHUPOBAHHSI, HCITOJTh3yEMBIX MU
OpPTraHMU3AIMOHHBIX U TEXHUYECKUX NHCTPYMEHTOB.

Taxke TOBEPXHOCTHO PACCMATPUBAIOTCS IOPUINYECKHE, DKOHOMHUYECKUE,

OTHYCCKHUC U (1)I/IJIOCO(1)CKI/I€ ACIICKTBI ACATCIBHOCTU IIPOTPpaMMHUCTA.

Heapb u3ydeHus AUCHUIUIMHBI — (POPMHUPOBAHHUE Y CTYACHTOB TEOPETUUECKUX
3HAHUI U TPAKTUYECKHUX HABBIKOB B OOJIACTH MPOEKTUPOBAHMS MPOMBIIIJIEHHBIX

I/IH(l)OpMa]_II/IOHHBIX CHUCTCM.

3apaun:

- U3YYEHHUE OCHOBHBIX IIOHATUH M IIPUHLHUIIOB IPOCKTUPOBAHMA,
pa3pabOTKU ¥ CONIPOBOXK/ICHUS IPOMBIIIIIEHHBIX HH()OPMALIMOHHBIX CUCTEM;

- 3HAKOMCTBO C HauOoJjiee pacnpoCTPaHEHHBIMU  COBPEMEHHBIMU
TEXHOJIOTUSIMU [IPOrPAMMHUPOBAHHUS;

- W3y4YECHHE  COBpEMEHHbIX  MHCTpyMeHTanbHbIX  CASE—cpencts
ABTOMATU3MPOBAHHOTO MPOEKTHUPOBAHUS UH(POPMALIMOHHBIX CUCTEM;

- IIOJIyYEHHUE HABBIKOB IIPUMEHEHUsS METOJOB MU CPEACTB aHalIu3a |
MPOEKTUPOBAHUS IPOMBIILIIEHHBIX HH()OPMAIIMOHHBIX CUCTEM,;

- MOJTyYE€HUE HABBIKOB Pa3pabOTKU CETEBBIX MPUKIIAJAHBIX IPOTPAMM.

JIns ycrenmHoro n3ydeHus TUCUUIUINHBL «IIpoeKkTHpOBaHUE MPOMBIIUIEHHBIX
MH(OPMAIIMOHHBIX CUCTEMY» 00yYaroluecs JOJKHBI 00J1a1aTh IpeIBapUTEIbHBIMU
KOMIETEHIUSIMH, C(HPOPMUPOBAHHBIMU HA MpPEbIAYIIEM ypOBHE 00pa30BaHUS MpPHU
n3yueHun auciuiuimH «Web-nporpammuposanuey, «Ilpaktukym Ha DBM»y, «ba3sbl
JAHHBIX».

JIns u3y4yeHust TUCLUIUIMHBI CTYIEHT JOJKEH:

3HaTh!

- OCHOBBI AJITOPUTMHU3ALIUU U IPOTrPAMMHUPOBAHMUS;



- 0a30Bble HMHCTPYMEHTBI TMPOSKTUPOBAHUS U  CTPYKTYPHUPOBAHMS
MPOTPAMMHBIX MPOJAYKTOB.

YMeETh.

- MPOTPAMMHUPOBATh HECKOJIBKUX AJITOPUTMUYECKHUX SI3BbIKAX;

- BECTM  WHJUBUAYAIbHYIO  pa3pabOTKy  MOpPOrpaMMHBIX  CHCTEM
HEOOJIBIIION CII0KHOCTH.

Bnanern:

- METOJIJaMH AJITOPUTMHU3ALMHU U TPOTPAMMHUPOBAHUS;

- HaBBIKAMHM Pa3pabOTKH, OTIAAKA M COMPOBOXKICHUS HEOOIBITNX
MIPUIIOKEHU M,

- HaBbIKAMU KOMMYHMKAIIMY, KAK OYHOU TaK U C TOMOIIBIO JIEKTPOHHBIX
CPEACTB CBSI3H.

B pesyaprare AaHHON JUCHMIUIMHBI y oOywarommxcs (QopMHUpYIOTCS
cCleAyoIIMe OOIIEKYIbTYpHBIE U NMPO(ECCHOHATBHBIE KOMIIETCHIIUN (3JIEMEHTHI

KOMIICTCHITUM ).

Koa u popmyaupoBka
(popmymp Aranbl GOPMUPOBAHUS KOMIIETEHIIUN

KOMIIeTeHIIUH
OK-5 — ucnonp3oBanue Ha 3Haer - OCHOBHBIE ITpaBHJIa OpPraHU3aL[MOHHO-
MIPAKTUKE YMEHUI U HaBBIKOB YIpaBJIEHYECKUX 33124 U UX pPeLIeHUH
B OpraHU3aluu
UCCIIeI0BATENBCKUX U Ymeer - YETKO ONpPEENATh LEJU U 3a]1aui AeATeIbHOCTH,
MIPOEKTHBIX palboT, B KOHIIEHTPUPOBATh YCUJIUS APYTUX JIIOJEH,
yIIpaBJIEHUH KOJJIEKTUBOM peryanupoBaTh KOH(IIUKThI, OPTaHU30BbIBATh

pabouee BpeMs U pacipeaensaTh paboTy MexX1y
COTPYJIHUKAMHU COTJIACHO UX KOMIIETEHIIUAM
NPOSIBIIATH MHULIUATHBY, HAXOAUTH BEPHBIC
OpraHU3alMOHHBIE U YIIPABICHUECKNE PELLIECHUS B
CUTYallUsIX pUCKa U OpaTh Ha ce0s BCIO IIOJHOTY
OTBETCTBEHHOCTH

Brnageer | - KOMMYHHUKAaTUBHBIMU HaBBIKAMH, CIOCOOAMHU
YCTaHOBJIEHUS] KOHTAKTOB U MOJACPKAHUS
B3aMMOJICHCTBHS, 00€eCTIEYMBAIOIIIMH YCIIEIIHYIO
paboTy B KOJJICKTHBE;

- 3HaHUSMHU OpraHMU3alK paboThl B KOJJIEKTUBE U
YMEHHMEM NIPUMEHSATH PELICHHsI B COOTBETCTBUH C
CYILIECTBYIOIIMMHU 3aKOHaMHU, HOPMaMH,
IIPAaBOBBIMU aKTaMH;

- METOJaMHM aHaJIM3a U OpraHu3ally NOCTaBICHHBIX
3aja4, ObICTPOTON MPUHSTHS BEPHOTO pEIICHUS

[1K-10 — crtocoGHOCTH 3Haer - METOJUKH, SI3bIKU U CTaHAapThl HH)OPMALIMOHHON
pa3pabarbIBaTh U noanepxku uzaenuii (CALS-texHonoruit) Ha




peann30BbIBATh MJIAHbI
uH(pOpMaTU3ALUU
NPEINPUIATHI U UX
IIOAPA3ACIICHUHA Ha OCHOBE

Pa3IMYHBIX ATaNax UX KU3HEHHOTO IUKJIA;
METOJIMKH UCIIOJIb30BaHUsI COBpeMEHHBIX Web-
TEXHOJIOTHH B 3a7jadaX aBTOMAaTH3aI[nN
MPEANPUSITHS;

Web- u CALS-texHomorui Ymeer HCCIIENIOBATh, IUIAHUPOBATD U MOJIJICPKUBATH
nporecc HHPOpMaTH3AINH MPEATPUATHN U UX
Mo/Ipa3/ieJieHuii Ha OCHOBE COBPEMEHHBIX
TEXHOJIOTHIi;
pa3palaThIBaTh U PEaTu30BbIBATh 3JIEMEHTHI
KOMIUICKCHBIX IIAHOB HH(OpMAaTH3AIHH
NPEINPUITUI U UX TIOAPA3ACICHUN;
Bnaneer COBPEMEHHBIMHM METO/IaMH UCIOJIb30BaHUs
uHpopmanmonHoi moaaepkku u3aenuii (CALS-
TEXHOJIOTUH);
COBPEMEHHBIMH METO/IaMU UCIOIb30BaHus Web-
TEXHOJIOTUH B 3a/1a4ax UH(OpMaTH3AIUN
TPEINPUATHS WU €r0 MOApa3IeIeHHM
ITK-11 — ctocoGHOCTH 3Haer HOPMAaTHBBI COCTABJIEHUS TEXHUYECKON
(dbopMUPOBATh TEXHUYECKUE JIOKYMEHTAIluU
3aJlaHus ¥ y4acTBOBATh B Ymeer dbopmynHupoBaTs TpeOOBaHUS K pa3padoTKe
pa3paboTKe anmnapaTHbIX U anmnapaTHO-MPOrPaMMHBIX CPEJICTB
(1) NporpaMMHBIX CPEACTB | Brageer CpencTBamMu pa3pabOTKH armmapaTHO-
BBIYHCIUTENbHON TEXHUKU MIPOrPaMMHBIX KOMIUIEKCOB
[TK-17 — ciocoGHOCTB K 3Haer MOJIXO/IbI K OPraHU3alliy TPOMBIIUIEHHOTO
OpraHu3aIuu TECTUPOBAHUS IPOTPAMMHBIX TIPOTYKTOB;
MIPOMBIIIIJIEHHOTO OCHOBHBI€ MOJIOKEHHSI CTAaHIApTOB
TECTUPOBAHUs CO3AaBacMoro | Ymeer IIPUMEHSITh CPEICTBA aBTOMATU3UPOBAHHOTO
IIPOrpaMMHOT0 OOecreueHus TECTUPOBaHUS BeO — MPUIIOKEHUM;
YUUTHIBaTh TPEOOBaHUs MpoLecca TECTUPOBAHUS U
KOHTPOJIsSI KauecTBa MpU MPOSKTUPOBAHUU U
pa3paboTKe MPHIOKEHUN
Bnaneer CHOCOOHOCTBIO YUUTHIBATh TPeOOBAaHUS Mpoliecca
TECTUPOBAHUS U KOHTPOJISI KaueCcTBa MPHU
MPOEKTUPOBAHUHU U Pa3pabOTKe MPUIOKEHHUH
[IK-18 — cmocobHOCTh K | 3HaeT IIPUHLUIIBI IOCTPOCHUS TPEXMEPHBIX
pa3paboTke  MPOrpaMMHOTIO M300paxeHHi
oOecnieueHuss 1 CO3JaHMs | YMeer pa3palaThIBaTh IPOTrpaMMHBIE CPEACTBA
TPEXMEPHBIX U300pAKEHUH. BH3YaIH3aIluU TPEXMEPHBIX N300pakeHUun
Brnaneer MHCTPYMEHTAJILHBIMU CPEICTBAMHU Pa3pabOTKU

I/IH(i)OpMaI_II/IOHHLIX CUCTEM

Jlst hbopMupoBaHUs BBINICYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCITUTIIMHBI

«IIpoexkTpoBaHrEe TPOMBIIIUICHHBIX HH(POPMAIMOHHBIX CHUCTEMY» MPUMEHSIIOTCS

CJIEIYIONME METO/Ibl AKTUBHOTO/MHTEPAKTUBHOTO O0yUEHHUS: JIEKIUsA-Oecena, MeTo/
aBTOMATU3UPOBAHHOTO OOYUCHUS, MEMOO NPOEKMO8.

[Ipy BBHITIOHEHUN PA3IUYHBIX BHUJAOB pPa0OT HCHOJB3YIOTCS CIICAYIOIINE

TCXHOJIOTHH.




1. Ilpobnemnoe obyuenue — CTUMYJIHpPOBAHUE OOydYarOIIUXCA K
CaMOCTOSITEILHOMY — TPUOOPETEHHWIO 3HAHWMA, HEOOXOAMMBIX I  PElICHHS
KOHKPETHOH MPOOIEMBI.

2.  Kommexcmmuoe obyuenue — MOTUBALIUS CTYJCHTOB K YCBOCHHIO 3HAHHIA
MyTEM BBISIBJICHUE CBS3CH MEXTy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHUEM.

3. Obyuenue Ha oOCHOGe onvima — AKTUBHU3AIUS [I03HABATEIBHON
JESTENIbHOCTH OOydYarolmuxcsi 3a CU€T acCOlUalil M COOCTBEHHOTO OIBITa C
IpeIMEeTOM OOYICHUSI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTHU KYPCA
(26 4yacoB)

Tema 1.1. Ciio:kHble cucTeMbl (4 yaca)

» TpeboBanms k otuérHocTu. O630p Kypca.

* [IoHATHE CITOKHOCTH U CI0KHOW CUCTEMBI.

* Marematuueckue u pU3NIECKUE OCHOBBI TEOPUU CIIOKHBIX CHCTEM.
* Teopus xaoca. HenpenckazyeMoCTb CIIOKHBIX CHCTEM.

* bopr0a co cloXHOCTBIO Kak pyHAaMEHTalbHas polaeMa

IPOrPaMMHUPOBAHHSI.

Tema 1.2. TexnoJiornu (4 yaca)

* [IoHsTHE M Ha3HAYEHNE TEXHOJIOTUN.

* [IpuMepbI TEXHOJIOTUH.

» TexHonornu NporpaMMHUPOBaHUS KaK YACTHBIM CIIy4al TEXHOJIOTHU.

* Knaccugukanus 1 ucropudeckuii 0030p TEXHOJIOTUH TPOrPAMMHUPOBAHHS.

Tema 1.3. KosutekTuBHas1 pa3padorka (4 yaca)

» Knaccudukarusi KOJUICKTUBHON JEATEIHLHOCTH, OCOOCHHOCTH TBOPYECKUX
KOJUIEKTHBOB.

* CyOJMHEHHBIA POCT MPOU3BOAUTEILHOCTH TPYJa Kak OCHOBHas Ipobiema
KPYIHBIX TBOPYECKUX KOJIJIEKTUBOB.

* MeToapl U TPYAHOCTH OOBEKTUBHOW OIEHKHM W MOTHBAIIMU TBOPYECKOMU

ACATCIBHOCTH.



* KoHKpeTHbIE KpUTEPUH OLIEHKH NTPOU3BOIUTEIBHOCTH IPOTPAMMUCTOB U UX
HEJO0CTaTKH, Ha puMepe TexHonorun CMM.
* OTKkpbITast pa3paboTka Kak mpumep 3PpPeKTUBHON OpraHU3alUKU OOJIBIINX

KOJIJICKTHUBOB IIPOIrpaMMHCTOB.

Tema 1.4. )KuzHeHHbII HUKJI MPOrPaAaMMHOTI0 MPOAYKTA. (4 yaca)
* [IoHATHE KU3HEHHOTO IMKJIA, OCHOBHBIE JTallbI.

* AHaAJIM3 NPEAMETHON 00IaCTH.

* [IpoekTpoBaHne MPOrpaMMHOTO MPOAYKTA.

* Pazpabortka.

» TectupoBanue.

° COHpOBO)KI[GHI/Ie.

Tema 1.5. TexHoJiornu ynpasJjieHusI ;)KU3HEHHBIM IIUKJIOM (4 yaca)
* Texnomorus waterfall, xpusuc e€ npumenenus.

* [IoBTOPSIEMOCTD KU3HEHHOTO LIUKJIA.

* IHKkpeMeHTHas 1 uTepaTuBHas pa3paboTKa.

* TexHosoruu kopotkoro mukia, Agile, SCRUM.

Tema 1.6. UaTeIEKTYaIbHASI COOCTBEHHOCTD. (4 4yaca)

* Buabl nHTEIEKTYaIbHON COOCTBEHHOCTH.

* ABTOpCKOE TIPaBo, JIUIICH3HH.

* 3aKpBITHIC U OTKPBITHIC JINIICH3UH.

» CBOOOIHOE TIpOrpaMMHOE OOeCIIeUeHHe.

* Ortuyeckue M (umocodckue acmnekTbl pa3padOTKM M PACIPOCTPAHECHUS

IIPOTPAMMHOTO 00€CTICUCHUS.

Tema 1.7. KoutpoJib Bepcuid. (2 yaca)
* MaremaTu4eCcKui COmpoueccop;
* Pacimpenne MMX;;

 Pacimupenue SSE;



» Paciiupenue SSE2;
* Pacmmupenune SSE3;
* Paciiupenue SSE4.

Il. CTPYKTYPA U COAEP)KAHUE IPAKTUYECKOMN YACTHU KYPCA
(64 yaca)

[IpakTuueckue pabOThl OpPraHU30BaHbl B BHJE JIAOOPATOPHBIX pPabOT Mo
BBIITOJIHEHHUIO 3TANOB MOJHOTO >KM3HEHHOTO LHUKJIA CJIOKHOM CETEBOM CUCTEMBI B
paMKax €IWHOTO JUIsl KaXIoM KOMaHAbl ceMecTpoBoro 3ananus. llenp —
MpaKkTUYeCKasl peanu3anus HU3JI0KCHHBIX Ha JIEKIMSAX MPUHIIMIOB KOJIJICKTHUBHOMN
pa3paboTKH.

JlabopaTtopnass padora Nel. @opmupoBaHUE TBOPUECKUX KOJJIEKTUBOB,
BBIOOp pykoBoauTened. PacnpeneneHue 3amaHuili  MEXAy — KOJUJIEKTHBAaMH.
B3aumogeiictBue ¢ 3akazunkoM. OmnucaHue W aHaiu3 mnpeaMeTHoi obnactu. (4/0
yac.)

JlaGoparopnass padora Ne2. dopmanmuzamusa 3aganus. PopmMuUpOBaHUE
TpeboBaHmii (PYHKIIMOHAIBHBIX, MPOTPAMMHBIX, TEXHUYECKUX, K MOJIH30BATENIO, K
HaJIe’)KHOCTH U 11p.) (4/0 yac.)

JlabGoparopHas padora Ne3. Pacnpenenenue posjei 3tana mpoOeKTUPOBAHUS
B KOJUIEKTUBE, BEIOOP CPEJICTB MPOCKTUPOBAHMS MPOTPAMMHBIX cucTeM. [Ipunsarue
OCHOBHBIX MPOEKTHBIX penieHui, (4/0 gac.)

JlaGopaTopHasi pa6ora Ne4, BrirmogHeHHe TMPOEKTHBIX pabOT KOJIJIEKTHBOM
pa3pabotuukoB. Benenue oOieil JOKYMEHTAlMM, YIPaBICHUE MPOEKTUPOBAHUEM
CO CTOPOHBI pyKOBOAUTEISI KoJuiekTHBa (6/0 yac.)

JlabopaTopnasi pabora NeS. KoyekTuBHasI pean3alus NpOeKTa CUCTEMBI.
MoOuiibHOE pacrpeneseHue pojell 3Tama  peaju3aldd B KOJJIEKTUBE C
WCIIOJIb30BAaHUEM  CHCTEMBl  KOHTpoJia  Bepcuil.  Pa3paGoTka  mpoTokona
B3aUMOJICMCTBUSL KOMIIOHEHT CHUCTeMbl. KOHTpOJb peanusamuerd cO CTOPOHBI
pykoBoauTENs KoJuiekTuBa (6/0 yac.)

JlaGopaTtopHasi pabGora Ne6. Pa3paboTka TEXHOJOTHMH TECTHPOBAHUS

peaqn30BaHHOM CUCTEMbl. ABTOPCKOE TECTUPOBaHUE, OTiIajika cucteMsl (2/0 dac.)



JlaGopaTopnass padora Ne7. Cnaya CUCTEMBI C IOKYMEHTAIIMEH 3aKa34yMKY.

Buenpenue u conpoBoxaenue cuctemsl. (3/0 yac.)

I11. YAEBHO-METOJANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4eOHO-METOIUYECKOE oOecrieueHue CaMOCTOSITEJIbHOM paboTHI
oOyJaromuxcs 1o JTUCLUIUINHE «IIpoekTnpoBanue IPOMBIIIEHHBIX
MH(POPMAILIMOHHBIX CUCTEM) IpencTaBieHo B [Tpunoxkenuu 1 u Bkitoyaer B ceosi:

IUTaH-Tpa(UK BBINOJIHEHHUS CAaMOCTOSITEIHOW padOThI O AUCHUUIUIMHE, B TOM
quClie IPUMEPHbIE HOPMBI BPEMEHH Ha BBIIIOJHEHHE 110 KaXKI0MY 33JIaHUIO;

XapaKkTepUCTUKa 3aJaHUl JJI1 CaMOCTOSITENIBHOM padOThl OOyYaromuxcs M
METOIMYECKUE PEKOMEHIALUH 10 UX BBIITOJIHEHHUIO;

TpeOOBaHUSI K  MpPEACTaBICHUI0O U OQOPMIICHMIO  PE3yJIbTAaTOB
CaMOCTOSITENIbHOM paboThI;

KPUTEPHUH OLIEHKHU BBINOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

IV. KOHTPOJIb JJOCTUKEHUS IIEJENA KYPCA

Nzyuenune JTUCHUTUTAHBI «IIporpammupoBanue KOMITHJISITOPOB»
peaycCMaTpUBAET:

— TPENOCTaBIECHUE TEOPETUUECKOTO MaTepraia B COOTBETCTBUU C IPOTPaMMOM,
C UCIOJIb30BaHUEM MaTepUaJIa MO CIUCKY DJICKTPOHHBIX UCTOYHUKOB JJISI
KaK0W TEMBI,

— BBINIOJTHEHUE JJOMAITHUX 3aJIaHU;

—  BBITIOJIHEHUE UHIMBUAYAJIbHBIX 3aJIaHUMH;

— o0s3arenbHas mpopadoTKa MaTepuaia, KOTOpbIid OyaeT pa3oupaTbest Ha
3aHSITUU C TOJOOPOM JOTIOJIHUTEIIBHBIX MAaTepUAJIOB.

Texywguii xkonmpoas. llpegycMaTpruBaeT y4eT MNOCCIICHUS CTYJEHTaMHU
3aHSATHUNA B TE€YEHUE MEPHUOJia 0OyUYEeHHS U OIEHKY CBOEBPEMEHHOCTH U KadyecTBa
U3YYEHUsI CTYJICHTaMU TEMbI U BBITIOJTHEHUS IOMAIITHUX 3a/IaHU.

Hmozoswtii konmpons. IlpenycMaTpuBaeT peHTHHTOBYIO OLIEHKY 1O yueOHOU

AUCHUIIIIMHE B TCUCHHUEC CEMCCTPA U DK3aMCH.

n/

KouTponupyemsie OneHouHbIE CpeACTBa

Komp! u 3Tamnsl popmupoBaHus -
paszaensl / TeMBbI . TEeKYIIUN IIPOMEKYTOUHA
KOMIIETEHII I

JUCHUITIINHBI KOHTPOJIb s aTTeCTalus




SI3BIKH
MIpOTrpaMMHUPOBaH
Hs1 BBICOKOI'O
YpOBHS

OIIK-2
IIK-5

3HAET JOKOMITbIOTEPHBIC U
KOMITBIOTEPHBIC S3BIKH
MIPOrPaMMHUPOBAHHSI,
MAIIMHHBIA KOJI, aBTOKO/I,
SI3BIK acceMoutepa,
COBPEMEHHOE Pa3BUTHE,
B3aMMHOE BJIUSHHE S3BIKOB
MIPOrPaMMHUPOBAHUS
BBICOKOT'O YPOBHS,
NPUHIUIBL (POpMaTTU3AIIH
OIMCAHMS S3BIKOB
MIPOrpaMMHUPOBAHHS,
0COOEHHOCTH
CTPYKTYpPHOTO
MIPOrpaMMHUPOBAHHS.

VYeTHbII onpoc

yYMEET ONPENEITh BUI U
YPOBEHb S3bIKa
MPOrpaMMHUPOBAHUS,
MPUBOJUTH TPUMEPHI
COBPEMEHHBIX S3BIKOB
[IPOrpaMMHUPOBAHUSA
YKa3aHHOTO KJjlacca

JlabopaTopHas
pa6ora (I1P-6)

Otyet no
nabopaTopHOH
pabore

BJIAACCT SI3BIKOM
(dhopManu3anuy ONMcaHus
SA3BIKOB
MPOTPaMMHUPOBAHHUS

JlabopaTopHas
pabora (ITP-6)

Otyet no
nabopaTopHOI
pabore

CuHTakcuuecKu
aHaJIns3

OIIK-2
I1K-5

3HACT MOHATUS
(opManbHBIX SI3BIKOB U
(opManbHBIX TPaMMaTHK,
OCHOBBI HE€PAPXUH
rpaMMaTHkK 1o XOoMCKOMY,
IIPOLECC CHHTAKCHYECKOTO
aHanu3a, anroputmsl Koka-
SAnrepa-Kacamu,
TaOJIMYHbIE, HUCXOASIIETO
CIIyCKa, 3aKOHBI ITPaBJICHUS
00JIaCTSIMH BUJUMOCTH

KOJIJIOKBHYM
(YO-2).

YMEET YCTaHABJIUBATh
SKBUBAJIEHTHOCTh MEXY
(hopManIbHBIMU S3BIKAMU U
aNropuTMamu, CTpOUTh
CHUHTAKCUYECKOE JEPEBO,
CO31aBaTh CXEMbI 3aIIUCU
IrpaMMaTHK, OIIUCHIBATh
rpamMatuky B bHO,
peann3oBaTh KOHTPOJIb U

JlaGopatopHas
pabora (ITP-6)

Ortuer no
1abopaTopHOii
pabote




npeoOpa3oBaHUE TUIIOB.

BJIaJICET HABbIKAMU
aHaJlM3a ONepaTopoB U
0JIOKOB, aHaJN3a MPOLEAYD
1 (QYHKIUH, COOTBETCTBUS
apryMeHTOB U apaMeTPOB.
110100pa CTPYKTYphI
JAHHBIX JJIs1 XpaHEHUS
CUHTAKCUYECKHUX
KOHCTPYKUHUI, peann3aunu
pa3bopa BeIpaKCHUI U
ONKMCAaHUN EPEMEHHBIX,
MIOCTPOCHHUSI TAOJIUIIBI
CHUMBOJIOB

JlaGoparopHas
pa6ota (ITP-6)

Otuer no
1abopaTopHOii
pabote

I'enepanus kona
pensauroHHbIX b/

OIIK-2
I1K-5

3HAET CTPYKTYypy U
(GyHKIMU TeHepaTopa Koja,

MIPUHIIUIIBI AMYJISIIAN
CTEKOBOW apXHUTEKTYphI
JUTSL IPOCTBIX BBIPAXKEHUI,
MOHSATHE U HA3HAUCHUE
cTekoBoro (peiima,
0COOCHHOCTH JIOKaTbHON
ONTUMHU3ALUU, METO]
CKOJIB3SIIETO OKHA,
QITOPUTM paOOThI YTHIIUTHI
make

KOJUIOKBUYM
(YO-2).

12-14

YMEET OCYIIECTBISATh
cOopKa MporpaMMHBIX
MPOEKTOB, BHIMOTHSITh
OINITUMHU3UPYIOIINE
npeoOpazoBaHus,
KJIACCU(PUKALIUIO U
peanu3anmio

JlaGoparopHas
pabora (ITP-6)

Otuer no
nabopaTopHOi
pabote

BIIaJIC€T HABbIKAMU
reHepanus Kojaa s
COCTaBHBIX TUIIOB JIaHHBIX,
YIPaBISIONINX OMEPaTOPOB
1 OIepaToOpOB BBOJIA-
BBIBOJIA, TIepeaaun
apryMEHTOB U PabOTHI C
rapaMeTpamMu, YIUTHIBaTh
0COOCHHOCTH

JIOKAJIBbHBIX U BPEMEHHBIX
MePEeMEHHBIX

JlaGoparopHas
pabora (ITP-6)

Ortuer o
n1abopaTopHOit
pabote

Oransl
MPOrpaMMHUPOBaH

OIIK-2
[1K-5

3HAET BUJbI TPAHCIISITOPOB,
MTOHSATHE MTPAMOMN

KOJUIOKBUYM
(YO-2).

15-17




W KOMITUJIIATOPOB KOMITMJIAIIHUHN, HA3HAYCHHUC

O00BEKTHBIX MOJTYJIEH,
PEIaKTOpPOB CBSA3EH,
npoMexxyTounsix All ,
MOJIETN BUPTYaJIbHBIX
MaIIHH, TPOLECcC
IMYJISIIUU, TEOPUIO
KOHEUYHBIX aBTOMATOB

yMeeT MPUMEHSTh Ortuer o
P JlaboparopHas .
texHojnoruto JIT, kpocc- nabopaTtopHoOi
pabora (ITP-6)
KOMITHJISILIUH U PACKPYTKH pabote
BJIa/IEET CIOCOOHOCTHIO
MIOCJIEZI0BATEIHLHOTO
BBITIOJTHEHUS 3TANOB
KOMITHJISILIIH, PEaTU3aluu
JEKCHYECKIX
AHaJIM3aTOPOB MO METOAAM Otyet no
JlaGoparopHas .
Lex u Flex, pa3oopa nabopaTopHOi
. pa6ora (I1P-6)
PETYISIPHBIX BBIPAXKEHHIH, pabote

HaBbIKaMH IIPUMCHCHUA HA
npakTuke npunina front-
end/back-end,
HCIIOJIBb30BaHHUA KJIaCCOB
Scanner u Token

TuIoBbIe KOHTPOJIBHBIE 3aJaHusl, METOIUUECKHUE MATEPUalbl, ONPEACIIAIOINE
MpOLEIYypbl OLICHUBAHUS 3HAHW, YMEHUH W HaBBIKOB U (WJIM) ONbITA
JEeSATENbHOCTH, a TaKK€ KPUTEPUU M MOKa3aTesld, HEOOXOIUMBIE JIJISl OLEHKH
3HaHWI, YMEHUN, HaBBIKOB M XapaKTepU3yIollue AHTamnbl (HOPMUPOBAHUS
KOMIIETEHIIMM B  TPOLIECCE OCBOEHUA O00pa3oBaTENbHOW  MPOrPaMMBI,
npencrasiieHsl B [Ipunoxenun 2.

V. CIIMCOK YUYEBHOM JIUTEPATYPBHI © UTH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JquTEparypa
(2.1eKmpoHHble U neyamHble U30AHUA)

1. Buprt, H. Iloctpoenue xommmisiTopoB [DnekTpoHHblil pecype] / H. Buprt.
— OnekTpoH. gaH. — Mocksa : JIMK IIpecc, 2010. — 192 ¢. — Pexum
noctyma: https://e.lanbook.com/book/1262. — 3ari. ¢ sxpaHa.

2. Pazpabotka xomnuisitopoB [Dnexktponnsiii pecype] / H.H. BosikoBckas [u

ap.]. — 2-e uzn. — DJIeKTPOH. TEKCTOBbIe JaHHble. — M. : HTepHeT-



Yuurepcuter Undpopmarmonnsix Texunonoruit (MHTYUT), 2016. — 374 c.
— 2227-8397. — Pesxxnm nmoctyna: http://www.iprbookshop.ru/73654.htmi

. Hoek, JK. Bpemenue B Teopul0 SA3BIKOB  MPOrPaMMHPOBAHUS
[Dmexktponnsiii pecypc] / XK. Josek, XK.-. JleBu. — DnekTpoH. maH. —
MockBa : MK IIpecc, 2013. — 134 c¢. — Pexum pocryna:
https://e.lanbook.com/book/82826. — 3aru. ¢ skpaHa.

. Teopus n peanuzanus A3bIKOB TPOrPAMMHUPOBAHUS [ DIEKTPOHHBIN pecypc]
/ B.A. CepeOpsikoB [U Ap.]. — 2-€ u3A. — DJIEKTPOH. TEKCTOBbIE JIaHHBIE.
— M.: Unurepuer-Yuusepcurer HWupopmanmonnsix  TexHomoruit
(UHTYUT), 2016. — 372 c. — 2227-8397. — Pexum moctyma:
http://www.iprbookshop.ru/73731.html

. CepeOpsikoB, B.A. Teopus u peanuzaius S3bIKOB IMPOTPaMMHUPOBAHUS
[OnekTpoHHBIM pecype] : yueOHoe mocoome / B.A. CepebpsikoB. —
ONeKTpoH. JaH. — MockBa : ®usmariur, 2012. — 236 c. — Pexum
noctymna: https://e.lanbook.com/book/5294. — 3ari. ¢ sxpaHa.

. FirebirdSQL Manuals .- Firebird Foundation Inc., 2013

http://www.firebirdsgl.org/en/documentation/

JlonmosiHUTEIbHAS JIUTEpaTypa
(neuammnbvie u 31eKmMpoOHHbIE U30AHU)

Gulutzan, Peter and Pelz, Trudy SQL-99 Complete, Really. - 2011.
https://mariadb.com/kb/v/sql-99-complete-really/

MariaDB Documentation. SkySQL Corporation Ab., 2013
https://mariadb.com/kb/en/mariadb-documentation/

PostgreSQL Manuals, version 9.3 .- The PostgreSQL Global Development
Group, 2013.

ISO/IEC 9075-2:2011 Information technology — Database languages —
SQL — Part 1: Framework (SQL/Framework). — ISO/IEC, 2011 — 90 c.
ISO/IEC 9075-2:2011 Information technology — Database languages —
SQL — Part 2: Foundation (SQL/Foundation). — ISO/IEC, 2011 — 1483 c.


http://www.iprbookshop.ru/73654.html
http://www.iprbookshop.ru/73731.html

6. ISO/IEC 9075-2:2011 Information technology — Database languages —
SQL — Part 11: Information and Definition Schemas (SQL/Schemata). —
ISO/IEC, 2011 — 316 c.

IMepeyeHnb pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHUKAIHOHHOM CeTH
«HTepHET»
1. CoobmectBo monb3oBateneid SQL [http://sql.ru].

2. YTwimra s aamuarcTpupoBanus FlameRobin  [http://flamerobin.org]

Ilepeyenb HGOPMANMOHHBIX TEXHOJIOTHI U IPOTPAMMHOIO0 00ecreYeHmst

DIIEKTPOHHAS IPE3CHTALUSA
DNeKTpOHHAs PACCHIIKA
DJIEKTPOHHBIN KypPHaJ YCIIEBAEMOCTH

SHGKTPOHHI)IC ITOUCKOBBIC ITPUJIOKCHUA

o ~ wnp e

DIJIEKTPOHHOE TECTUPOBAHUE

VI. METOINUYECKHUE YKA3ZAHHUSA 10 OCBOEHHUIO JUCHUITJIMHBI

Ha u3ydyenue NUCHUIUIMHBI OTBOAMTCS 72 Yaca ayJUTOPHBIX (JEKIIMOHHBIX U
71a0opaTopHbIX) 3aHATHH. Ha 3aHATHAX TIepen BblIaueli MHIAMBUIYAIBHBIX 3aaHUN
IpenojaBaTesb OOBICHAET TEOPETUUECKU MaTepuai Mo 3aJaHHoil Teme. Broaut
OCHOBHBIE TpeOOBaHUS K €ro BbinmojHeHuto. [IpuBonut npumepsl. HeoOxommmo
MIOJIJICP>KMBATh HENPEPHIBHBIN KOHTAKT C ayAUTOPUEH, OTBEYATh HA BOZHUKAIOIIHUE Y
CTYJICHTOB BOMNpOChl. Ha mMpakTHYecKHX 3aHATUSIX MpernojaBarelib pa3OoupaeT Ha
MpUMEpPax MPUHILIMIBI U ACTIEKTHI PEATU3ALNU 3a1aHUs IO 3aJITAaHHOM TEME.

[To psamy Tem cTyneHTaMm mpeajiaraeTcsi paboTaTh CaMOCTOSITEIBHO, BBITIOJIHSIS
NOJIHBIA 0030p 1o TeMme. I[lpemopaBarenb KOHTPOJIUPYET padbOTy CTYACHTOB,
OTBEYAECT HA BO3HUKAIOIIME BOIPOCHI, MPEIOCTABISAECT CHUCOK JIUTEPATYPHBIX
VMCTOYHHMKOB JIJI1 OCBOCHHSI TEMBI, a4 TAKKE MEPEUYCHb BOMPOCOB JJIsI CAMOIIPOBEPKH.
Ecnu 3HaHMii, NOJYyYEHHBIX B ayJUTOPHH, OKAa3aJOCh HEIOCTAaTOYHO, CTYJCHT

MOKCT CaMOCTOATCIIBHO ITOBTOPHO IMMPOCMOTPETH MCTOANYICCKUC YKA3aHUA.



[locne BblTIONIHEHUST 3aJaHusl, CTYAEHT odopmiger Marepuan B Gdopme
IIPOrPpaMMHOI0 KOJa M OTIpPaBIsiET €ro Ha NPOBEPKY NPENoJaBaTeNo 110
AJIEKTPOHHOM MOYTE, JUOO NPEHbABISET HAa KOMIIBIOTEpPE BO BpEMs 3aHSTHS.
CryaeHT OTBEYaeT yCTHO BO BPEMS 3aHSTHS MO 3aIaHHOM TEME.

[lo nmanHOMY Kypcy pa3paboTanbl ydeOHble Marepuaibl. [[ns ycmemmHoro
JOCTIDKEHUSI y4EOHBIX Ieled 3aHSATHM JOJDKHBI  BBIMOJHSITHCS — CIEAYIOIIHE

OCHOBHBIE TPEOOBaHHUA:

-COOTBCTCTBHUC HeﬁCTBHﬁ 06yanOHlHXCH paHEC U3YUYCHHBIM Ha JICKIIMOHHBIX

N CCMHUHAPCKUX 3aHATUAX MCTOAUKAM U MCTO/IaM.

-MaKCHUMaJBbHOC HpI/I6J'II/DK€HI/IC I[CﬁCTBPIﬁ CTYACHTOB K  pCaJIbHbIM,

COOTBCTCTBYIOIIIUM 6YIIYHII/IM (bYHKLII/IOHaJIBHI)IM 00513aHHOCTSIM.

-Mo3TanHoe (popMUpOBaHUE YMEHUN U HABBIKOB, T.C. IBMXKEHHUE OT 3HAHUU K

YMCHHAM U HAaBBIKaM, OT IIPOCTOI'O K CJIO’JKHOMY U T...

-UCIIOJIb30BAHUC IIPpHU pa60Te Ha TPCHAXCpax HJIN ﬂGﬁCTBYIOIHGﬁ TCXHHUKC

(l)aKTI/I‘IeCKI/IX JAOKYMCHTOB, TCXHOJIOTUYCCKUX KapT, OJIaHKOB H T.II.

'BBIpa6OTKa COOTBCTCTBYIOIIMX HWHAWBUAYAJIBbHBIX M KOJIJICKTHBHBIX YMCHI/Iﬁ

N HaBBIKOB.

CTyaeHT 10JIKeH:

-HAYYUThCS pabOTaTh C KHUTOW, TOKYMEHTAllMEed M CXeMaMH, MOJIb30BaThCs

CIIPaBOYHOU M HAYYHOU JIUTEPATYPOM.
-HAY4IUThCS PabOTaTh C JIEKTPOHHBIMH JIUTEPATYPHBIMU HCTOYHUKAMH.

-opMHUPOBATh YMEHUE YIUTHCS CAMOCTOSITENIHLHO, T.€. OBJIaJIEeBaTh METOIaMH,

crocodaMu 1 IMpucMaMu CaMOO6y“IeHI/IH, CaMOpa3BUTHUA U CAMOKOHTPOJIA.

PekomeHdauuu no N0020MoBKe K IK3AMEHY .



Pexomenayercss eme pa3 CcaMOCTOSITENbHO OTBETUTh Ha BOMPOCHI IS
CaMOITPOBEPKHU, MPUBEAECHHBIE B METOJJUUECKUX MaTepHraiax.

[Ipu orBere Ha  KaXIblii  BOMPOC  SK3aMEHAa  CTYJIEHT  JOJKEH
MPOJIEMOHCTPUPOBATh 3HAHUE OMPEACIICHUS YKA3aHHOTO TIOHSTHS, CBSI3aHHBIX C
HUM OCOOEHHOCTEW peain3alii U NPUMEHEHUS, YMEHUE PeaIu30BaTh YKA3aHHYIO
OMepalyio, a TakKKe HaBBIKM WIUTIOCTPAIIMM TEOPETUYECKUX MPUHIUIIOB Ha

IIPEUI0KEHHBIX ITPOCTBIX IPUMEPaX.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJINHBI

JIeKIMOHHAS ayTUTOPHS: MYJIBTUMEIUIHBIN TpoekTop Optima EX5421 — 1 wit.; ayawo
yermutenb QVC RMX 850 — 1 mir.; kononku — 1 mmr.; HoytOyk; UBIT — 1 miT.;
HACTEHHBIN 3KpaH; MUKPO(OH — 1 mIT.

Komnrerotepnsie kinaccel [[IBOY (kammyc Ha 0. Pycckom, Askc 10, kopryc D, ayn.
733, 733a) mo 15 nepconanbHbIX kKombioTepoB Extreme DOU E 8500/500 GB/
DVD+RW.

CucrteMHoe U TipuKkiIaiHoe ooecnieuenre [I9BM.



IV. KOHTPOJIb TOCTUKEHUS LEJEN KYPCA

N3yuenne JVICLUATUIAHBI «IIpoextnpoBanue IIPOMBIIIJIEHHBIX

I/IH(bOpMaHI/IOHHBIX CUCTEM) IIPCAYCMATPUBACT:

- MMpCAOCTABIICHUEC TCOPCTUICCKOI0O MaTCprualia B COOTBCTCTBUU C
nporpaMMoﬁ, C YKA3aHHUCM MaTcpuajia 1o CIIMCKY JJICKTPOHHBIX UCTOYHUKOB IJIA

Ka)XI0H TEMBI,

- BSaHMOﬂeﬁCTBHG C WICHAMH TBOPYCCKOI'O KOJUJICKTHBA, BBIIIOJIHCHHC

HHINBUYAJIbHBIX SaﬂaHI/Iﬁ PYKOBOOUTEIIS KOJJICKTHUBA,

— 00s3aTeIbHOE COTJIACOBAHUE MTPOCKTHBIX, TEXHUYECKUX U IPOUYUX
pELICHUN ¢ PYKOBOJAUTEIEM KOJUIEKTUBA.

Texkywuit kommpons. IlpenycMaTpuBaeT y4yeT pPYKOBOJIUTEIEM
KOJIJIEKTHBA CBOCBPEMEHHOCTH U KAYECTBA BBIMOJIHEHHBIX CTyICHTaMU

Hmozoswtit konmponas. [lpegycmarpuBaeT peHTHHTOBYIO OIIEHKY IO
y4eOHOM TUCIUIUIMHE B TEYCHHE ceMecTpa (pacmpeaeneHue 6amioB OCyIIeCTBICTCS
PYKOBOJUTENEM KOJUIEKTUBA) U IK3aMEH.

OneHouyHbIE CPEACTBA

Neo | Kontponupyemblie

Kozl u aTamnsl popmMupoBaHus . IPOMEXKYTO
/ paszensl / TeMbl . TEeKYIIUH
KOMIIETEHITU I YyHas
I JIUCIIUILINHBI KOHTPOJIb
arTecTranus

3HAeT MOHSTHE
CJIOHOCTH U
OCOOEHHOCTH CJIOXKHOM
CUCTEMBI,
MaTeMaTHYECKHUE U
(U3HUYECKHE OCHOBBI
TEOPHUH CII0KHBIX CUCTEM,
TpeOoBaHUs K

. YcTHbIM
1 [IPOrPAMMHBIC gi-ﬂ HpOZpaMMHFI)JX CHUCTEM,
CHUCTCMBbI I1K-17 HETPEICKa3yeMOCTb,

I1K-18 TCOPHIO Xa0cCa. CIOKHBIX
CHCTEM,
(byHIaMEHTAILHOCTD
po6emMbl 00pHOBI CO
CJIO’KHOCTBIO

yMEeT ONpeeiaTh

Jlabopatopna | Otyert mo
YPOBEHb CIIO)KHOCTH

g paboTa nabopaTtopH

MIPOrPaMMHOI CUCTEMBI, (T1P-6) oif pabore

HCIIOJIB30BaTh




COBPCMCHHBIC MCTO/IbL
OO0pBOBI CO CII0KHOCTHIO
CUCTEMBI

BJIaZieeT HaBBIKAMU
KOJIJICKTUBHOM
pa3pabOTKH CIIOKHBIX
MIPOTrpaMMHBIX CUCTEM

JlaGopaTopHa
s pabora
(TTP-6)

Otyer no
nabopaTopH
oif pabote

TexHonoruu
KOJIJICKTUBHOM
pa3paboTKu
CIIOJKHBIX
MPOrPAMMHBIX
CHCTEM

OK-5

[1K-10
[1K-11
I1K-17
I1K-18

3HaeT NOoHATHE U
Ha3HAYEHHE TEXHOJIOTUH,
B TOM YHCJIE TEXHOIOTHU
MIporpaMMHUPOBAHUS,
TIPUHITUTIBI
KJ1accupuKanuu u
HUCTOPUYCCKHE
MIPETOCHLTKH
COBPEMEHHBIX
TEXHOJIOTHH
IPOrPaMMHUPOBAHHUS

KOJIJIOKBUYM
(YO-2).

VMeeT BBITOJIHATh
KJIacCU(PUKALIMIO U
MPEJCTaBUTh
UCTOPUYECKHI 0030p
TEXHOJIOTHH
MIporpaMMHUpPOBaHUS,
MIPUBECTHU TIPUMEPDI
COBPEMEHHBIX
TEXHOJIOTUH

JlaGopaTopna
s pabora
(TTP-6)

Otyet no
nabopaTtopH
oif pabote

BJIQ/ICET SI3BIKOM U
CpelICcTBaMU
dbopmanuzanuy onucaHus
npoiiecca pa3paboTKu 1
MoAU(UKAIINHI CIIOKHOM
MPOTPAMMHOM CHCTEMBI

JlaGopaTopna
1 paboTa
(TTP-6)

Otuet no
nabopaTtopH
oif pabote

TexHomornu
YIpaBJICHUS
JKU3HEHHBIM
ITUKJIOM
MIPOTPaMMHOTO
MPOJIyKTa

OK-5

[1K-10
[1K-11
[1K-17
[1K-18

*3HAET MOHATHE U
CTPYKTYpPY KM3HEHHOI'O
LMKJIa, OCHOBHBIE €T0
JTanbl, IOHUMAET
CBOMCTBO TOBTOPSIEMOCTH
KU3HEHHOTO [IUKJIA,
WHKPEMEHTHBINA U
UTEPaTUBHBIN XapaKkTep
JKU3HEHHOIO IIUKJIa

KOJUIOKBUYM
(YO-2).

12 -14

yMEeT, OCYLIECTBIIATh
aHaJIn3 MPEAMETHOU
o0JjacTH,
IIPOEKTUPOBAHUE,

JlaGopatopHa
g pabota
(TTP-6)

Otuer no
nabopaTtopH
oif pabote




pa3paboTKy,
TECTUPOBaHUE,
COIPOBOXKJCHUE
IPOrPaMMHOTO POTYKTa

BJIaJIe€T HaBbIKAMU
UCIIOJIb30BaHUS
texHojorus waterfall,
uHpopManuei o Kpusuce
€€ IPUMEHEHMUS,
HaBBIKAMHU TEXHOJIOTHU
KOPOTKOTI'O IIUKJIa
SCRUM

JlabopaTopna
s pabora
(I1P-6)

Otyer no
n1abopaTopH
oii pabote

ACIIEKTEI
CO3IaHus

I/IHTCJIHeKTyaHBHOﬁ

COOCTBEHHOCTH

OK-5

I1K-10
I1K-11
I1K-17
[1K-18

3HaeT BUALI
HMHTEJUICKTyaJIbHOMN
COOCTBEHHOCTH,
IOPUMYCCKHUE ACTICKTHI
YCTAHOBJICHHS
aBTOPCKOTO TIPaBa,
MOJTyYEHUS JIULICH3HH,
ATUYECKUE U
dunocodckre acreKkTsl
pa3paboTKu 1
pactpocTpaHeHUS
MIPOTPaMMHBIX TTPOYKTOB

KOJIJIOKBHYM
(YO-2).

15-17

yMEET IPUMEHATH U
pacrpoCTpaHsTh
CBOOOHOE IPOrPaMMHOE
obecrnieueHue

JlaGopaTopna
s pabora
(TTP-6)

Otuer 1o
n1abopaTopH
oii pabote

BJIaJIceT HaBBIKAMU
0 OpMIIEHUS OTKPBITHIX
(3aKpBITHIX) JIMIIEH3UH,
COOJTIOIEHHST aBTOPCKUX
1paB Ha MPOrpaMMHbBIE

MMPOAYKTHI,

JlaGopaTopna
1 paboTa
(TTP-6)

Otuet no
nabopaTtopH
oif pabote

TunoBkie KOHTPOJIBHBIE 3a1aHUS, METOJUYECKNE MATEPUAIIBI, ONIPEICIISIONINE
MPOLEAYPHI OIIEHUBAHUS 3HAHUI, YMEHUI U HAaBBIKOB U (WJIM) OMbITA AESITEILHOCTH,
a TaKXe KPUTEPUU W TIOKA3aTeNu, HEOOXOIUMBIC IJIsi OIICHKW 3HAHW, YMEHUH,
HaBBIKOB W XapaKTEPHU3YIOIIUEe 3Tarbl (OPMUPOBAHUS KOMIETEHIIMH B MpOIlecCe
OCBOCHHUS 00pa30BaTEIIbHOM MPOTPaMMBI, IpeIcTaBiIeHBI B [Ipmnoxxennn 2.



V. CIIMCOK YUYEBHOM JIUTEPATYPbHI U UH®OPMAIMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JauTEparypa

(3J71eKTPOHHbBIE U MeYATHbIE U3IaHUS)
TexHOMOTHS POrPaMMHUPOBaHUS [ IIEKTPOHHBIN pecypc]: yueOHoe mocodue/
F0.10. T'pomoB [u ap.].— DJEKTPOH. TEKCTOBbIE JaHHbICe.— TaMOOB:
TamOOBCcKkuli rocynapcTBEHHbI TexHuueckuil yHuBepcuter, ObC ACB,
2013.— 173 ¢.— Pexxum moctyna: http://www.iprbookshop.ru/63910.html.—
OBbC «IPRbooks»
Texnonorusa nporpammupoBanusi: yuyeOHuk / I'.C. MiBanoBa. — Mocksa :
KnoPyc, 2011. — 333 ¢. — ISBN 978-5-406-00519-4.
Kotaspos B.II. OcHOBbl TECTUpOBAaHHUS MPOrPAMMHOIO OOECreYeHUs
[DnekTponHbIit pecypc]/ Kotaspos B.I1.— DieKTpoH. TEKCTOBBIE TaHHbIE.—
M.: Unrepuer-Yuausepcuter Mudbopmarnmonnsix Texnonorust (MHTYUT),
2016.— 334 c.— Pexum moctyma: http:// www.iprbookshop.ru/62820.html.—
OBbC «IPRbooks»
CepreeB C.®. Meroapl TeCTUPOBAaHUS M ONTUMH3ALUUU HHTEPPEICOB
MH(QOPMAITMOHHBIX CHUCTEM [DJEKTpOHHBIN pecypc]: ydeOHoe mocobue/
Cepree C.®.— DnekTpoH. TekcTtoBblie maHHble.— CII6.: YHuBepcurer
NUTMO, 2013.— 117 c— Pexum JIOCTyTA:
http://www.iprbookshop.ru/68664.html.— 3BC «IPRbooks»
Nudopmanuonnsie cucrembl: YueoHoe mocodue / O.JI. Tomumpina, H.B.
Makcumon, U.U. Tlonos. - 2-¢ u3a. - M.: ®opym: HUL] UHDPA-M, 2014. -
448 c.: un.; 60x90 1/16. - (Briciiee oopasosanue). (nepermier) ISBN 978-5-
91134-833-5 - Pexxum poctyma: http://znanium.com/catalog/product/435900

buttonkass H.M. Pa3paboTka nporpaMMHBIX HPUIOKEHUN [DIEKTPOHHBIN

pecypc]: nmaboparopublii mpakTuky™m/ butionkas H.M.— DnexTtpow.
TekcToBble naHHble.— CraBponoiib: CeBepo-KaBkasckuii ¢eaepaibHbIi
YHUBEPCHUTET, 2015.— 140 c— Pexum JOCTyIIA:

http://www.iprbookshop.ru/63128.html.— 3BC «IPRbooks»



7. TI'paxewm, JI. Pazpabotka yepes tectupoBanue i 10S [DAeKTpoHHBIN pecypc]
/ JI. T'paxem ; mep. c¢ anra. Kucenes A.H.. — Dnextpon. nan. — Mocksa :
JAMK  IIpecc, 2013. — 272 c¢. — Pexum  Jocrymna:
https://e.lanbook.com/book/63183. — 3aru1. ¢ skpana.]

JlonosiHUTEILHAS JIUTEpPAaTypa
(mevyaTHbIE U YJICKTPOHHbIE U3IAHMS)
1. Jlomxenxko A.M. TexHOIOTMM KOMAaHIHOW pa3paOOTKH IPOTrPaMMHOTO

oOecrnieueHrs MHGHOPMAIIMOHHBIX CUCTEM [DNEeKTpOHHBIN pecypc]/ JomkeHko
A.N.— DnexTpoH. TekcToBble naHHble.— M.: HTepHeT-YHuBepcUurer
Nudopmanmonnsix Texnonormit (MHTYUT), 2016.— 300 c.— Pexum
noctyma: http://www.iprbookshop.ru/39569.html.— 3BC «IPRbooks»
2. BBemeHume B TPOrpaMMHBIE CHCTEMBI U HX Pa3pabOTKy [DIEKTpOHHBIN
pecypc]/ C.B. HazapoB [u ap.].— ODJEKTpoH. TEKCTOBBIE AaHHbIC.— M.:
WNurepuer-Yuusepcurer HWudopmanmonnsix Texuomoruit (MHTYUT),
2016.— 649 c.— Pexum gocryma:
ITepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKALMOHHOM CeTH
«HTEepHET»
JIutBunenko H. A.Texnonorust mporpammupoBanuss Ha C++. Win32 API-
npwiokenus: Yueonoe nocobue / Jlursunenko H.A. - CI16:bXB-IletepOypr,
2010. - 280 <c. ISBN 978-5-9775-0600-7 - Pexum mocryma:
http://znanium.com/catalog/product/351463
Caiit AnandTech [http://anandtech.com].

Caiit Tom's Hardware [http://tomshardware.com].
Caiit Ars Technica CPU and Chipset Guide
[http://arstechnica.com/cpu/index.html].

IlepeyeHb MHPOPMAIMOHHBIX TEXHOJOTHI M MPOTPAMMHOI0 o0ecnevYeHnst

1. DnekTpoHHas pacchblIKa
2. DIEKTPOHHBIN KypHal yCIEeBaeMOCTH
3. DNEeKTPOHHbIE TOUCKOBBIEC MPUITIOKEHUS

4. CucrteMa KOHTPOJISI BepCUid


http://znanium.com/catalog/author/8a5d504e-6b44-11e5-9e14-90b11c31de4c
http://ixbt.com/
http://ixbt.com/
http://ixbt.com/

VI. METOAUYECKHE YKA3AHUSA 110 OCBOEHUIO JUCHUIIJINHBI

Ha u3yuyeHue MuCHUIUIMHBI OTBOAUTCS 54 yaca ayIUTOPHBIX (JIEKIIMOHHBIX U
nabopatopHbIX) 3aHATHI. Ha 3aHsATusAX mepen Bbladeil KOJUIEKTUBHBIX 3aJaHUN
npenojaBaTesib BBOJAUT OCHOBHBIE TPEOOBaHHS K €r0 BBINOJHEHHIO, (popMHUpYyeT
TBOPYECKUE KOJIJICKTUBBI, HA3HAYACT PYKOBOJAUTENIEH KOJJIEKTUBOB, O3BYYMBAET
MOJIHOMOYHS, TMpaBa H OOS3aHHOCTH PYKOBOAWUTEICH W PSIOBBIX UJICHOB
KoJJIeKTUBOB. [IpenogaBarens 00BSACHIET TEOPETUUECKUI MaTepuail 00 ouepeIHOM
acreKTe pa3paboTKU MPOrpaMMHOM cucTeMbl. [IpuBOIUT mpuMepsl, MOAAEPKUBACT
HENPEPBIBHBII KOHTAKT C ayAMTOPHUEN, OTBEYAET HA BO3ZHUKAIOLIUE y CTYICHTOB
BONpOCHL. Ha mpakTHueckux 3aHATUSAX MPENOJaBaTEeb KOHTPOIUPYET AeATEIbHOCTh
KOJJIEKTUBA Y€pe3 €ro PyKOBOAMTENS, OKA3bIBAECT TEKYILYI0 OpPraHU3ALOHHYIO U
MPO(PECCUOHATIBHYIO MOIIEPIKKY, YTOUHIET OCOOEHHOCTH BBITIOJIHEHHSI OYE€PEIHOTO
sTana pa3paboTKU CUCTEMBI.

[To Bcem acnekTaM CTyJE€HTaM MpeaiaraeTcsi MposiBIsATh CAMOCTOATEIbHOCTh
B paMKax KOJUIEKTUBHON pabotel. IlpemnonaBaTtens KOHTpOJIMPYET paboTy
CTYJICHTOB, B YaCTH CIly4aeB OTBEYAET HA BO3HHUKAIOLIUE BOMPOCHI, B JPYrUX
CllydassX pPEKOMEHIYET BBINOJIHUTh CaMOCTOSATEIbHBIA 0030p  BO3MOXKHBIX
HMCTOYHUKOB MHPOPMAITHH.

[Tocne BbINOIHEHUS 3a1aHUA, KOJUIEKTUB O(OPMIISET OTYET U IOKYMEHTALIUIO
B COOTBETCTBUM C YKa3aHHBIM B METOJIMWYECKUX MaTepuaiax TpeOOBaHUSIMH,
NPEIOCTaBIsET HAa MPOBEPKY MPENOAaBaTeI0 KOJ MPOrpaMMHOr0 NpPOAYKTa Ha
KOMIIBIOTEPE BO BpeMs 3aHsATHS. PyKkoBOAWTENh OTBEYaeT HA  BOIPOCHI
IperoaaBaress, 1aeT He0OX0AUMBbIE MOSCHEHUS TI0 CUCTEME.

[lo nmanHOMy Kypcy pa3paboTaHbl MeToauyeckue Marepuansl. g
YCIICITHOTO JOCTWXKEHUS] YYEOHbIX LeNed 3aHsITH JOJDKHBI  BBIMOIHSITHCS
CJIeIyIOLME OCHOBHbIE TPEOOBAHUS:

- COOTBETCTBUE JIEUCTBUN O0yUaIOUIMXCA paHEee U3YUYEHHBIM Ha JIEKIIMOHHBIX
¥ CEMHHAPCKUX 3aHATHSIX METOIMKAM U TEXHOJIOTHSIM.

- MakcMMajJbHOE TMPHUOJMKEHHE JEUCTBUH CTYACHTOB K pPEaJbHBIM,
COOTBETCTBYIOIINUM OyaylmuM (GyHKIHOHATBHBIM O0S3aHHOCTSIM.

- (opmupoBaHMEe yMEHUN ¥ HAaBBIKOB IO KaXIOMY OJTamy pa3paboTKH
CUCTEMBI, T.€. K&KIbIA CTYJECHT JOJKEH BBIMOJIHATH MPAKTUYECKUE 3aJaHusl U3 BCEX
ATaNoB.

- 1pu paboTe HaKTUIECKUX JOKYMEHTOB, TEXHOJIOTHUECKUX KapT, OJJAHKOB U
T.I1.

- BbIpa0OTKa COOTBETCTBYIOIIMX MHAWBHUIYaTbHBIX U KOJJIEKTUBHBIX YMEHUN
Y HaBBIKOB.



CTyneHT n0JIKeH:

-HAYYUTHCS CAMOCTOSITENBHO Mpejiaratb 000CHOBAHHBIE BAPUAHTHI PEIICHUM,
pabotath ¢ OyMaXHBIMH ¥ DJICKTPOHHBIMH HWCTOYHHKAMH, IOJIH30BATHCS
CIIPAaBOYHOM ¥ HAYYHOM JINTEPATYPOHU.

-(opMHUPOBATH YMEHUE YUUTHCA CAMOCTOSITEIHHO, T.€. OBJIAJIEBATh METOAMH,
croco0aMu ¥ IpreMaMu caMoOOyUeHHUsI, CAMOPA3BUTHSI U CAMOKOHTPOJIA.

Pexomenoayuu no noocomoske k sx3ameny:

PexomeHnnyeTcs emie pa3 CaMOCTOSATENIBHO OTBETUTh HA TEOPETUYECKHUE
BOIIPOCHI JJISI CaMOTIPOBEPKHU, MPUBEJCHHBIE B Y4YEOHBIX MaTepualiaX, yxKe IOcie
MpUOOpETEHUsT TMPAKTHYECKMX YMEHHM W HaBBIKOB B XOJE€ pa3pabOTKH
IPOrPaMMHOU CHCTEMBI.

[Ipy oTBeTe Ha KaXIbld BONPOC DK3aMEHA CTYICHT  JOJIKEH
IIPOAEMOHCTPUPOBATh 3HAHUE OIPEACIICHUS YKAa3aHHOTO IOHATHUSA, CBSI3aHHBIX C
HUM OCOOEHHOCTEW pean3alii U NPUMEHEHUS, YMEHUE PeaTu30BaTh YKAa3aHHYIO
ONlEpallIi0, a TAaKXKE HAaBBIKM WUIKOCTPALMM TEOPETUUYECKUX NPUHILIMIIOB Ha
MPEIIOAKEHHBIX MPOCTHIX TPUMEPAX.

VII. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHHME
TV CHMUTIIAHBI

MyabTUMeIUHAS Ay AU TOPHSI: 690922,
[Ipoextop DLP, 4000 ANSI Lm, 1920x1080, 2000:1 FD630u | [Tpumopckuit
Mitsubishi; ITpoekTop DLP, 2800 ANSI Lm, 1920x1080, 2000:1 | kpai,

GT1080 Optoma; IIpoexkrop DLP, 3000 ANSI Lm, WXGA |r. BnaguBocTox,

1280x800, 2000:1 EW330U Mitsubishi; 0. Pycckui,

becnipoonnsie JIBC mist oOydaronuxcst odecriedeHbl cuctemMoi | . Askc, 10,

Ha 0a3e Touek poctymna 802.11a/b/g/n 2x2 MIMO(2SS). r. BmaguBocToxk,
0. Pycckuii,
m. AsIKC ,
kopnyc G,

aya. G470




[Tpunoxenue 1

MHHUCTEPCTBO OBPA30OBAHUS 1 HAYKU POCCUMCKOUN ®EJIEPALIN
CDC,I[epaJ'IBHOG TOCyJapCTBEHHOEC aBTOHOMHOC O6paSOBaTeJIBHOG YUPEKACHUEC
BBICHICTO HpO(bCCCI/IOHaJ'IBHOFO 06pa3OBaHI/IH
«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»

(ABDY)

IMKOJIA HU®POBOM SKOHOMUKH

YYEBHO-METOINYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

o JTUCIMIIINHE
«ITPOEKTHUPOBAHMUE IMTPOMBIINUIEHHBIX THOOPMALIMOHHBIX CUCTEM»

HanpagJieHue NoAroToBKu
09.04.01 UudopmaTuKa 1 BHIYHCTUTEIHLHAS TEXHUKA

MarmcTepcKas rnporpamma
«TexHonornu BUPTyalbHON U JOTIOJTHEHHOW PEATBHOCTH

®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2018



Yuebno-memoouueckoe obecneuenue camocmosmenvHolu pabomovl

ooyuarnwuxcs no

6MCZ{MI’IJZMH€ «Pacnosuasanue 06pa306 u MaluHHoe 06y1¢eHue» sKOUaem 6 ceosi:

nﬂaH-zpaqbuK BLINOIHEHUS. CAMOCIMOSAMENbHOL pa60mbz no ducuunﬂuﬂe, 6 mom ducie

npumepHbvle HOpMbl 6DEMEHU HA 6bLNOJIHEHUEe No Ka()fcaOMy 3ClaaHI/llO,'

xapakmepucmuka

3a0aHull

o

CAMOCMOSAMENbHOU

Memoouyeckue peKOMeH()auuu no uUx 6v6lNOJIHEHUIO,

pabomul

ooyuarowuxcsi u

mpebo8aHus K npedCmasieHuro U 0QopMIeHUI0 pe3yibmamos camoCmosmenbHol pabomul;

Kpumepuu OyeHKU 6blNOJIHEHU CaMoCmosimenbHou pa607’l’Zbl.

HJIaH-I‘pa(l)HK BBINOJIHEHUSI CAMOCTOATEJILHOH paﬁoTbI o IMCIOMIIJIMHE

IIpumepHbIe
Hara/cpokn Bun HOPMBI dopma
Ne n/n, Ha3BaHue
BbITIOJTHEHHSI CPC BpeMeHH Ha KOHTPOJIA
BbINIOJIHEHH €

1. Cnoxnsle mporpammueie | UeTBepras na3 2 "Henenu Komnoksuym
CHUCTEMBI. ACHEKTHI | HEeJlels ceMecTpa
TEXHOJIOTHHI ux
KOJUUICKTUBHOU pa3pabOTKH

2. Texuomoruu ympasnenus | [Isatas nenens a3 1 Hemens Komnoksuym
YKU3HCHHBIM [IUKJIOM | CEMecTpa
MIPOTPAaMMHOTO  TIPOJIYKTA.
AcCTEeKTBI CO3JIaHUS
WHTEJUIEKTYyaJIbHOM
COOCTBEHHOCTH

3. ®opmmpoBaHHEe [ecras nwenens | U3 2 "Henenu JlokyMeHTanbHbIN
TpeboBaHui K | cemecTpa OTYeT
MIPOrpaMMHOMN CUCTEME

4. Pazpabotka npoekta | Bocemas venens | U3 3 Henens JloKyMeHTaIbHbII
MIPOTPaMMHOM CHUCTEMBI cemecTpa OTYeT

5. Peanuzanus, OnuHHaanaras W3 4 nenenn [IporpammHsbIii
TECTUPOBAaHUE U OTJIaJKa | HEJEJs CeEMecTpa KOJ
IIpoeKTa IIPOrpaMMHOMN
CHUCTEMBI

6. Iloaroroska Ceccus W3 1 memens Htoropoe
MPOTPAaMMHON CHUCTEMBI K TECTUPOBAHUE
BHEJIPEHUIO KoJ1a

XapakTepuCcTHKA 32JJaHUI CAMOCTOATEILHOM PadOThI




Cooepircanue camocmoamenvHoll padomul CHy0eHmo8 no OUCUUNTIUHE
1. N3yuenne HEOOXOAMMBIX [JISi peaM3aIlliid CHUCTEMBl TEXHHUYECKUX

A4CIICKTOB U IIPOIrpaMMHBIX CPCACTB, BI)IXOI[?IHII/Iﬁ 3d paMKHu IPCAbIAYHINX KYPCOB

00yueHwus.

2. Pa3paboTka anropuTMoB U MPOrpaMM MPHU BBIMOJHEHUH JIA0OPATOPHBIX
3aJIaHUMN.

3. [ToaroroBKa CHCTEMBI K TECTUPOBAHUIO.

4, [TonroroBka CTyJeHTa K 9K3aMEHY.

Texywaa CPC.

- paboTa C JEKIHOHHBIM MaTepHUaioM, MOUCK W 0030p JIUTEpaTypbl U
AJIEKTPOHHBIX HMCTOYHMKOB HH(POpMAuu MO MPOrpaMMHBIM U TEXHUYECKUM
CpEICTBaM peaju3alyy IPOrPaMMHBIX ITPOIYKTOB;

— U3Y4YEHUE TEM, BBIHECEHHBIX HA CAMOCTOSATEIbHYIO IPOPAOOTKY;

- HOJrOTOBKA K Ja0OpaTOPHBIM paboTaM;

- NOJATOTOBKA K 9K3aMEHY.

Teopueckaa npoodIemMHO-OpUEHMUPOBAHHAA CAMOCMOAMENbHAA padoma
(TCP).

TCP mnampaBlieHa Ha pa3BUTHE HWHTEIUIEKTYyalbHbIX YMEHHI, KOMILIEKCA
YHUBEpPCAIbHBIX  (OOIIEKYJbTYpPHBIX) W  MNPO(ECCHOHATIBHBIX  KOMIETEHIUH,
MOBBIIIEHHE TBOPUYECKOTO NOTEHIIMAIa OaKaIaBpOB U 3aKIFOYAETCS B:

- MOUCKE, aHAJIN3€, CTPYKTYPUPOBAHUM U JOKYMEHTAlMU UH(POpMAIIIH;

— pa3paboTKe CIIOAKHOTO MPOrPAMMHOIO MPOAYKTA;

— UCCJIEI0BATENbCKOM paboTe M y4yacTUHM B TBOPYECKHUX CTYIEHUYECKUX
KOJUIEKTHBAX;

— aHaJlu3e HAy4yHBIX MyOJUMKAUMA 1O  3apaHee  ONpeesIeHHOM

PYKOBOJUTCIIEM KOJIJICKTHBA TEMC.

TpeboBanus k npeaCcTABJIEHUIO U 0()OPMJIEHHIO Pe3yJIbTAaTOB
CaMOCTOAITEeIbHON PadOThI

1. YcTHBIN OTBET 1O BOMPOCY IK3aMEHa.



2. OT4eT MO KOJUIEKTUBHOMY TMPOEKTY CHUCTEMBbI, O(DOPMIICHHBIA COTJIACHO

YCTAaHOBJICHHBIM CTaHAAPTAM.

3. Ucxomuslit ko pa3paboTaHHOM CUCTEMBI.

KpHTepI/II/I OII¢CHKH BBIINNOJITHCHUA CaMOCTOSITEJIbHOM paﬁoTLI

O1eHKa pe3ynbTaTOB CaMOCTOSATEIbLHOM pabOThl OPraHU3yeTCsl KaK €JUHCTBO

ABYX (1)OpMI CaAMOKOHTPOJIb U KOHTPOJIb CO CTOPOHBI IIPCIIOAABATCIIA.

2 e A

Kpurepun onenku:

AHaM3 npeaMeTHOM o6s1acTu U 0030p cyliecTByOmuX pemeruit (10 6amios)
KonnexkTuBHbI BIOOp 1 000CHOBaHHE MPOEKTHBIX perienuii (10 6anios)
Pa3paboTka KOJIIEKTUBHOTO MpoeKTa cucTemsl (10 6anioB)

[Ipouiecc u kauecTBO peanuzaiuu npoekta (10 6amios)

KadecTBO fOoKyMeHTaluu peann3oBaHHOM cuctemsl (10 6annoB)

HanexHOCTh CHCTEMBI M COOTBETCTBUE TpeOoBaHMAM 3aKazurka (10 6anmoB)



[Tpunoxenue 2

MUHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN
q)ez[epanLHoe TOCyJapCTBEHHOEC aBTOHOMHOC O6paSOBaTeJIBHOG YUPEKACHUEC
BBICIIETO PO(ECCHOHATILHOTO 00pa30BaHUs
«/laibHEeBOCTOYHBIN (peepaibHbIH YHUBEPCUTET»

(ABDY)

IKOJIA HU®POBOM SKOHOMUMKHA

®OHJA ONEHOYHBIX CPEACTB
10 JUCHHILINHE
«ITPOEKTHUPOBAHMUE ITPOMBILNIJIIEHHBIX THOOPMALIMOHHBIX CUCTEM»

HanpasJieHue noAroToBKu
09.04.01 UudopmaTuKa 1 BHIYHCIUTEIBLHAS TEXHUKA

MarmcTepcKas rnporpamMmma
«TexHonornu BUPTYaTIbHON U JOMOJTHEHHOW peaTbHOCTI

®opmMa NOATOTOBKH OYHAA

BaaguBocTok
2018



@DoHo oyeHouHbIX cpeocmé no oucyuniume «Pacnosnasanue obpazoeé u mawunHOe
obyuenuey gxouaem 6 ceos:
- Munogvie KOHMpOJbHble 3A0aAHUS,
- MemoouyecKue Mamepuanvl, onpeoensioujue npoyeoypbl OYEHUBAHUS 3HAHUU, YMEHULl U
HABLIKOB U (UIU) ONnblma OessmebHOCMU,

- a maxKoice Kpumepuu u nokasameiu, Heobxooumvie O OYEHKU 3HGHMI:2, yMeHud, HABbIKOB U

xapakmepusylowue 3manvl  QOPMUPOBAHUS KOMREMEHYUul 6 npoyecce OC8OCHUs.
06pazo06amenbHOU NPOSPAMMbl
Pe3ynbTaTe!
(K(?Sz::::;lm 3HaeT VYmeer Bnageer
n3 ®IroC)
OK-5 MeTobl [TpoexTHpoBath HaBpikamu npumMeHeHus
I1K-10 IIPOEKTHPOBAHNS, [IPOMBIIUICHHBIE METOJI0B U CPEICTB
IK-11 pa3paboTKy 1 nH(pOpMaIMOHHBIC aHajau3a u
[K-17 CHUCTEMBI, UCIIOJIb3Ys IIPOEKTUPOBAHUSA
I1K-18 COMPOBOKNCHIA COBpPEMEHHbBIE IPOMBIIIJIEHHBIX
HPOMBIIITICHHBIX MHCTPYMEHTAJILHbIE MH(POPMALMOHHBIX
MH(OPMAITMOHHBIX Cpebl. CHCTeM;
CHCTEM HaBBIKAMH pa3pabOTKH
CoBpeMEeHHBIX CETEBBIX MPUKIIAIHBIX
HHCTPYMEHTAJIbHBIX HporpamMm
CASE-—cpencts
ABTOMATHU3HUPOBAHHOI'O
IMPOCKTUPOBAHUA
UHGOPMAITMOHHBIX
CHCTCM
OTaJOHHBIN OcHOBHOM U YMeeT B IOJTHOM BCEMHM HaBBIKaMHU,
JIOTIOTHUTEIbHBIN o0BeMme ... JEMOHCTPUPYSI UX HE
MaTepual, TOJIbKO B CTaHJIAPTHBIX
MIPEeyCMOTPEHHBIN CUTYalHsx, HO U IPU
KOMIIeTeHIMEeH, 0e3 peleHnn
OIIMOOK U MOTPeNnIHOCTEN HECTaHJIapTHBIX 3a/1a4
[IponBUHYTHIN | OCHOBHOW Marepuail, Ymeer ¢ OCHOBHBIMM HABBIKAMHU,
IIPEyCMOTPEHHBIN HE3HAYNTEJIbHBIMU J€MOHCTPHUPYSI UX B
KOMIIETEeHIMEeH, 0e3 MOTPEIIHOCTSIMH ... CTaHJAPTHBIX
OLIMOOK U MOTPemHOCTeN CUTYalUsX, B TOM UUCIIe
IpU PELICHUN
JIOTIOJTHUTEJBHBIX 3a/1a4
IToporossiii OOJIBIIMHCTBO OCHOBHBIX | YMeeT ¢ HEKOTOPBIMH
MOHATHUM, U3y4aEMBIX B MOTPEIIHOCTSMM ... OCHOBHBIMH HaBbIKaMH,
pamKax JIUCIUTUINHBI JEMOHCTPHUPYSI UX B
CTaHJAPTHBIX
CUTYaIUAX




Kpurepuu oneHuBanust

B TteueHue CCMCCTpa CTyACHTaAM  IIOCJICAOBATCIBHO  BBLIAIOTCHA

IMPAKTUYCCKUC 3addHHA IO CCMH TCMAaM, KaKJdadad U3 KOTOPBIX UMCCT BCC OT 10%.

CBOEBpPEMEHHOCTh BBITIONHEHHS 3aJaHUIl Takxke yuuThiBaetca u umeer Bec 10%.

I[J'ISI IMOJIYUCHUS OUCHKH «OTIMIHO» HCO6XOI[I/IMO MMETh UTOTOBBIN Oajl HE HHUXKE

80%, ouenku «xoporio» — 60 %, OleHKH «yI0BIeTBOpUTEIHHO» — 50 %.
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BOHpOCbI K 3a4€Ty Mo IMCHUIIJIMHE

«HpOeKTI/IpOBaHHe NMPOMBIIIJICHHBIX I/IH(l)OpMaIII/IOHHLIX CUCTEM»

Crnoxusble cuctemsl. [loHsATHE cI0)KHOCTH. ICTOYHUKH CII0KHOCTH.
CBoiicTBa pabOTOCTIOCOOHBIX CIOXKHBIX CUCTEM.

MeToab1 60pBOBI CO CIOKHOCTBIO.

[Tonsitue Texnonoruu. OCOOEHHOCTH TEXHOJIOTUU IPOTrPAMMHUPOBAHHUS.
KW3HEHHBIH LUK POTPAMMHOI0 00€CTIEUEHUS.

MeTononoruu ynpasieHus pa3pad0TKOW MPOrpaMMHOT0 o0ecrieueHus: 0030p
U UCTOPHUSL.

Metononoruu CMM/CMMI, RUP, I'OCT.

Metononoruun Agile/Scrum, TDD, XP.

VYnpasneHue KOJJIEKTUBOM Pa3padOTUUKOB.

TpeGoBaHuUs K MPOrpaMMHON CUCTEME, YIIPABIICHUE TPEOOBAHUSIMU.
MeTobl 1 THCTPYMEHTBI IPOEKTUPOBAHUS IPOTPAMMHBIX CUCTEM.
BusyanbHoe npoekTupoBanue, 36k UML: HazHaueHue 1 00II1e MPUHIIUTIBL.
Crarnueckue nuarpammsl UML.

Jnnamuueckne nuarpamMmmsl UML.

Prcku, oneHKa 1 ynpaBieHUE pUCKaMHU.

CucTteMbl KOHTPOJISI BEpCUI: Ha3HAYEHHE, KJIaCCU(PUKALUs, TPUHIUIIBI
paboTHI.

Pacnpenenénnbie cucTeMbl KOHTPOJIA Bepcuil Ha mpumepe Git.
VYpaBieHue U3MEHEHUSMU U PETU3AMH.

Cucrembl ynpaBieHUs] HHIIUIEHTaMH: Ha3HaUYE€HUE, TPUHIUIIBI PAOOTHI.
CrpyKTypa M )KU3HEHHBIN UK UHIUICHTA.

YnpasieHne KaueCTBOM KOJa. TeXHUYECKUI JOJIT.

dopMasbHble METOJUKH 00€CIeYeHHs] KOPPEKTHOCTH.

Hedopmanbabie MeToanKku obecrieueHrs KOPPEKTHOCTH: TECTUPOBAHUE U
OTJIAJKA.

JIoKyMEHTHpOBaHHUE NPOTPAMMHBIX CUCTEM.
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Bonpockl K KOJJIOKBHYMY N0 TUCHUIIAHE

«IIpoekTHpoBaHHe MPOMBINIJIEHHBIX HH(POPMALMOHHBIX CHCTEM))

[IpeameT u 00BEKTHI U3yYeHUs JUCHUIUIMHBI «[IpoexkTupoBanue
MPOMBIIIIEHHBIX HHPOPMALIMOHHBIX CUCTEM.

[TosicHUTh IOHSITHE ACHEKTHO-OPUEHTUPOBAHHOE COOPOUHOE
IPOrpaMMHUPOBAHUE

[TosicCHUTH TPUHIUIIBI TEXHOJIOTHH Bocxoasiiero nporpaMMHpOBaHUS.
Onucats METOA BOCXOIAIIETO TPOCKTUPOBAHHUS

[TosicauTh uaero texnonoruu [IporpammupoBanue "cHusy BBepx"
JuarpamMMa (yHKIIMOHAJIBHOT'O MOJICIUPOBAHUS — HA3HAYEHUE U MPaBUIIa
NOCTPOEHUS

Ha3naueHnne u npeumyiecTsa 3ariymex

[TosicHUTh TPUHIMIIBI TEXHOJOTUH VIMIiepaTUBHOE MTPOTrpaMMUPOBAHUE
HNHcTpyMeHTapuii TEXHOJIOTHH TPOrPaMMHUPOBaHUS

HNHcTpyMeHTapuid TEXHOJIOTUN TPOrpaMMUPOBaHUs —Ha3HAYEHUE, IPUMEPHI
CO6opouHO€E MPOrpaMMHUPOBaHKUE — HA3HAYEHHUE TEXHOJIOTHH.

OO01ast KoHIenus U 001acTb nNpuMeHeHus KoMIOHEHTHOTo cOOpOYHOIO
IPOTrpaMMHUPOBaHUS

KomnproTepHbIl JapBUHU3M

Onwucate noaxox —KoMnerOTEpHBIN JapBUHU3M

OcHOBHBIE XapaKTepUCTUKU JIornyeckoro mporpaMMupoOBaHus

OmnucaTe METOJ pacIIMpEeHus a1pa

MonynbHOE MpOrpaMMUPOBAaHUE — OCHOBHBIE KOHIIENIUH, IPEUMYIIIECTBA
MoaynpHOe cO0OpOoUHOE MPOTrPaMMHUPOBAHKUE — OTIMYUTEIbHBIE CBOMCTRA.
Metonuka Hucxosmiero nporpaMMUpOBaHus — IPEUMYILECTBA U
HEJOCTATKU

Texnonorus [IporpammupoBanue "cBepxy BHH3"

Meronnka Hucxozasuero nporpaMMupoBaHus
OOBEKTHO-OPUEHTUPOBAHHBIN MOIXO0/1 K MPOrPaMMHPOBAHUIO
OOBEKTHO-OPUEHTUPOBAHHOE COOPOYHOE TPOTPAMMHUPOBAHKE — CYTh
TEXHOJIOTHH

Nnes CuHTE3UpyIONIEro MPOrpaMMUPOBAHUS

OcHoBBbI CTPYKTYpPHOI'O IIPOIPAMMHUPOBAHUS

[Tosicauts mousTusi: Komnonent, Makancymsius, [lomumopduzm,
Hacnenosanue, Konreitnep

Cdepa npumMeHeHHS TEXHOJOTHH Ha3bIBaeMOM "dEépHBIN SIIUK".
[Tapagurma PacnpeneneHHbie BHIYMCICHUS



MeTtoanyeckue MaTepuaJbl, ONpeaesonue Npoueaypbl OlleHUBAHUS 3HAHWI,

YMeHHMid M1 HABBIKOB U (MJIH) ONBITA AeSATEJILHOCTH

I'noccapuit TUCHUTIMHBI

«IIpoexTHpoBaHHEe MPOMBINIJIEHHBIX HH(POPMALMOHHBIX CHCTEM))

o TexHonorus IPOrPaAMMHUPOBAHHUS - OUCLUIUIMHA, u3ydJaromas
TEXHOJIOTHYECKHE  MPOLIECChl  MPOrpaMMHMpPOBAaHHUA W MOPSAOK  HX
IPOXOKICHUA.

o ACHIEKTHO-OPUEHTUPOBAHHOE cOopouHoe IPOrpaMMHUPOBAHUE -
Pa3HOBUAHOCTH COOPOYHOTO MPOTPAMMHUPOBAHUS, OCHOBaHHas Ha COOpKe
NOJIHOQYHKIIMOHATBHBIX MPUIIOKEHU W3 MHOTOACHEKTHBIX KOMITOHEHTOB,
MHKAICYJUPYIOIINX PAa3INYHbIE BApUAHTHI PEaIU3alllu.

o Bocxondinee nporpaMMupoBaHue
o [IporpammupoBanue "cHU3Y BBEpX"
o Bocxondiee nporpaMMHpOBaHHUE - METOJAUKA Pa3pabOTKH IMporpamm, MNpu

KOTOPOUW KpyNHbIE OJIOKH COOMPAIOTCS U3 PaHEE CO3JAHHBIX MEJIKUX OJOKOB.

o Bocxopsmiee nporpaMMmupoBaHHME HAUYMHAETCS € pa3pabOTKU KITFOUEBBIX
OpOLEAYp U MOANPOrpaMM, KOTOPBIE 3aT€M OCTOSSHHO MOAU(DULIUPYIOTCSL.

o Juarpamma QyHKIIMOHAIBHOTO MOJEIMPOBAHUS

o Structured analysis and design technique (SADT)

o Juarpamma (yHKIIMOHAJBHOTO MOJENHMPOBAHUSA - MUHCTPYMEHT pPa3pabOTKH
(YyHKUIMOHANBHBIX crieNUPUKaLUA B BUAE AUArpamMm, (GparMeHTOB TEKCTa U

rioccapus, CBA3aHHBIX IICPCKPCCTHBIMU CCBIJIKAMMH. B cocraB AruarpaMMbl

BXO/IAIT:
o - 0J10KH, N300paxarolue akTUBHOCTh MOJEIUPYEMOI CUCTEMBL; U
o - JYTH, CBSI3BIBAIOIIME OJIOKM BMECTE M M300pakarollue B3aUMOJCHCTBUS U

B3aMMOCB3U MCXK/Y HUMH.

o MecTto coenuHeHus 1yry ¢ OJOKOM OMpeenseT TUI uHTepdeiica:

o - ynpassisitonas nHGOpMaIs BXOIUT B OJIOK CBEPXY;

o - BXoaHas wuHopMalMs, MojBeprarouascs o0pabOTKe, MOKA3bIBAETCS C
JIEBOM CTOPOHBI OJIOKA;

o - BBIXOIHAst MH(OpMaIHsI MOKa3bIBAETCS C MPABOM CTOPOHBL;

o - MEXaHW3M, OCYIICCTBISIONIMN OMepanuio, TNPEACTaBIACTCS TyTOM,

BXOJSIIEH B OJIOK CHU3Y.

o 3arnyiika - CTpyKTypHOM ITPOTrpaMMHUPOBAHUH - TPOIIEAYpa, IpeICTaBIICHHAS
TOYHOM crenM(pUKAIMEH 3aroJIoBKa M IMyCThIM TEJIOM. 3ariylika MO3BOJSET
KOMITHJTUPOBATH M BBITTOJHSITH MPOTPAMMY B OTJIAIOYHOM PEKHME.



NMnepatuBHOE MNPOrpaMMHUPOBAHUE - TEXHOJOTHUS IPOrpaMMHpPOBAHUS,
XapaKkTepu3yruascs NPUHIUIIOM MOCIEA0BATEILHOIO U3MEHEHUS COCTOSTHUS
BBIYMCIIMTENS MMOWAroBbiIM 00pasom. IIpu 3TOM ymnpaBiieHHe H3MEHEHUSIMH
MOJIHOCTBIO ONPEAEIICHO U MOJHOCTBIO KOHTPOJIUPYEMO.

HNucTpymeHTapuid TEXHOJIOTUH TPOTPAMMHUPOBAHUS

NHCcTpyMeHTapuii  TEXHOJIOTMM  NPOrPAMMHUPOBAHMS -  IIPOTPaMMHBIE
IIPOJYKTBI, IIpeAHa3HAYCHHBIC TUIS IIOAJICPIKKHU TE€XHOJIOTUU
IIPOTPaMMHUPOBAHUSI.

KomnonenTHoe cO0pouHOE MPOrpaMMHUpPOBaHHE

KoMrionenTHoe cOopodHoe IIPOrPAMMUPOBAHUE - 00BEKTHO-
OpUEHTHPOBAHHOE COOpPOYHOE MPOrpaMMHpPOBAHUE, OCHOBAHHOE Ha
pacupoCTpaHEHUH KJIACCOB B OMHApPHOM BHUJE M MPENOCTaBIEHUE OCTyIa K
METOJIaM KJjlacca 4epe3 CTPOro onpesiesieHHble HHTep(ENChI.

KoMrionenTHoe cbopoyHOe IIPOrpaMMUPOBAHUE NOJIJIEP>KUBAIOT
texHoaornyeckue nmoaxoasl COM, CORBA, Net.

KomnproTepHbIl JapBUHU3M

KomnproTepHblit JapBUHU3M - TIOAX0J K pa3paboTKe MPOrpaMMHBIX CHUCTEM,
OCHOBaHHBII Ha NPUHLUIIE BOCXOJAIIEH pa3pabOTKU NpPU HHTEHCUBHOM
tectupoBaHuu. [logxox cocToMT M3 TpeX OCHOBHBIX IPOLECCOB:
MaKETHUPOBAHUs, TECTUPOBAHMS U OTIAJIKH.

Jlornueckoe nporpaMMHUpOBaHKE

Jlormueckoe mporpaMMUpPOBAaHUE - IPOIPaMMHUPOBAaHUE B TEPMUHAX (PAKTOB U
IOpaBUJI BBIBOJA, C MCIOJIb30BAHUEM $I3bIKa, OCHOBAHHOIO Ha (HhOPMAaJIbHBIX
VCUYUCIICHUSIX.

Meton BOCXOI1IEro NPOEKTUPOBAHHUS

MeTton BOCXOZSAIIETO MPOEKTUPOBAHUS - MOAXOJ, IPU KOTOPOM B IIEPBYIO
ouepeb OINMPEACNIAIOTCS BCIIOMOraTeabHbIe MOYJH, KOTOpPbIE MOTPEOYIOTCS
JUISI IPOEKTUPYEMOU ITPOrpaMMBl.

Meron pacmmpenus siapa

Meton pacuupeHust sipa - METOJl BOCXOJAIIErOo MPOrpaMMHUPOBAHUs, MPHU
KOTOPOM OCHOBHOE€ BHHUMAaHHUE YHAEISIETCS  BBIABICHUIO MHOXECTBA
BCIIOMOTATENIbHBIX MOJyJIeH, a HE OoNpeAeNeHUI0 (YHKIIUN BCE MPOrpaMMbl
B LIEJIOM.

MonaynpHOE MporpaMMUpPOBaHUE

MonynbHOE  TPOrpaMMHUPOBAHME - METOJ  pa3pabOTKUM  MPOTrpaMM,
npeanojaralommii - pa3oMeHre MporpaMmMbl Ha HE3aBUCHMBIE MOJYJIH.

Cunraercs, 4To:



- ONTUMAJIbHBIA MO pazMepaM MOAYJb LEIMKOM IOMEIIAETCS Ha JKpaHe
JUCILIIES;

- paszaeneHue OOJIBLION MporpaMMbl HA MOAYJIM OOJerdaer ee pa3paboTky,
OTJIAJIKY U COTIPOBOXKIECHHUE.

MonynbHOE cOOpOYHOE MPOTrpaMMUPOBAHUE

MonynbHOE COOpOYHOE MPOrPAMMHPOBAHUE - PA3HOBUAHOCTH COOPOUYHOIO
IPOrpaMMHUPOBAHMSI, OCHOBaHHAsl Ha Mpoleaypax U GyHKIUIAX METO0JIOTHH
CTPYKTYPHOTO UMIIEPATUBHOTO MPOrPaMMHUPOBAHUS.

Hucxondiee nporpaMmMupoBaHue

[IporpammupoBanue "cBepxy BHU3"

Hucxondiee nporpaMMUpOBaHUE - METOAMKA pa3padOTKU MpOTrpamMM, IMpU
KOTOpO# pa3paboTka HAUMHAETCS C ONPECIICHHUS 1eJIel peleHus npooieMbl,
MOCJIE Yero HJET IMOCJeN0oBaTeIbHas JeTalu3alus, 3aKaHYMBAOIAsAC
JNETAIIBHON IIPOTPAMMOM.

OOBEKTHO-OPUEHTUPOBAHHOE IpOrpaMMHUPOBAHUE - TE€XHOJIOTUS
IPOrpaMMHUPOBAHMUSI, TIPU KOTOPOM MporpaMMa paccMaTpuBaeTcs Kak HaOop
JUCKPETHBIX OOBEKTOB, COAEP)KAILUX, B CBOIO OUY€pedb, HAOOPHI CTPYKTYp
JAHHBIX U TIPOLIEYP, B3AaUMOJICUCTBYIOIIUX C IPYTUMH OOBEKTAMHU.
OOBEKTHO-OPUEHTUPOBAHHOE COOPOYHOE TIPOrPaMMUPOBAHNE
OOBEKTHO-OPUEHTUPOBAHHOE cbopouHoe IpOrpaMMHUPOBAHUE -
Pa3HOBHUIHOCTH COOPOYHOTO MTPOTPAMMHUPOBAHHUS:

- OCHOBaHHasi Ha METOJI0JI0TUH 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMHPOBAHUS; U

- TIpe/INoJIararoias pacpocTpaHeHne ONOIMOTEK KJIACCOB B BUIE MCXOTHOTO
KOJIa WJIM YIAKOBKY KJIACCOB B INHAMUYECKH KOMIIOHYEMYIO OMOJIHOTEKY.
COopoyHOE porpaMMUpOBaHUE

COopoyHOE MpOrpaMMHUPOBAHUE - TEXHOJIOTHS MPOTPAMMHUPOBAHUS, TPHU
KOTOpOW mporpamma coOupaeTcs MOCPEeICTBOM MOBTOPHOTO HCIOIb30BaHUS
YK€ U3BECTHBIX ()parMeHTOB MPOTPAMM.

CuHnre3upyrolee pOrpaMMUpPOBAHUE - porpaMMHpPOBaHUE,
MIPEANOIararIiee CHHTE3 MPOrpaMMBbl TIO €€ CIIeU(PUKAIINN.

CTpyKTypHOE MPOTPAaMMUPOBAHUE - METOAOJIOTHS U TEXHOJIOTHS pa3pabOTKu
MPOTPaMMHBIX KOMIUIEKCOB, OCHOBAHHAS HA MIPUHIIUMAX:

- IporpaMMHUpOBaHus "cBEpXy-BHU3';

- MOZYJIBHOTO MPOTPAMMUPOBAHUS.



[Ipy sTOM JOTrMKa aJropuT™Ma M MPOrPAMMbl JIOJDKHBI HCIIOJIB30BaTh TPHU
OCHOBHBIE CTPYKTYpbI: TOCJEJI0BATEILHOE BBINIOJIHEHUE, BETBJICHUE W
ITOBTOPEHHE.

KommoneHT - CocTaBHas 4acTh paclpeAesICeHHOIO MPUIIOKEHUS
Wukancynsusd, encapsulation - MexaHu3M, KOTOPbIA O0O0bEIUHSET TAHHBIE U
KOJl, MAaHUITYJIMPYIOIIHNI 3TUMU JTaHHBIMH, & TAK)Ke 3allUIIAaeT U TO, U IPYTroe
OT BHEIIHEr0 BMENIATENbCTBA WJIM HENPABWIBHOIO HCIONb30BaHuA. B
00bEKTHO-OPUEHTUPOBAHHOM MTPOTPAMMUPOBAHUU KOJI U JAHHBIC MOTYT OBITh
oObeIMHEHbI BMECTE; B OTOM CJIy4ae TOBOPAT, 4YTO CO3AaETCs Tak
Ha3bpIBaeMbli "du€pHbli AmuK". Korna kol v JaHHbIE 00bEIUHSIOTCS TaKUM
criocobom, co3naércs o0bekT (object). Jpyrumu cioBaMu, OOBEKT - 3TO TO,
YTO MOAIEPKUBAET UHKAMCYIISLHIO.

BHyTpun o00BekTa KOABI M JaHHbIE MOTYT OBITh 3aKpbITBIMU (private).
3aKpbIThle KOABI WM JAHHBIE JOCTYIHBI TOJBKO ISl APYTMX YaCTE€H ITOTO
oObekTa. TakuM 00pa3oM, 3aKpHITHIE KOJBI U JJAHHBIE HEJOCTYIHBI ISl TEX
yacTeil mporpaMMbl, KOTOpbIE CYHIECTBYIOT BHE 00beKkTa. Eciu Koapl H
JAHHBIE SIBJSIOTCS OTKPBITBIMU, TO, HECMOTPS HAa TO, YTO OHU 33J]aHbl BHYTpHU
00BEKTa, OHU JIOCTYIHBI U ISl APYTMX 4YacTed MporpaMMmbl. XapakTEepHOU
SABJISIETCS] CUTYaIlUsl, KOTJa OTKPBITAast 4YacTh 00bEKTa UCIIONB3YETCs JJIsl TOTO,
9TOOBI 00ECIEYUTh KOHTPOJIUPYEMBbId HHTEp(EC 3aKpBITHIX 3JIEMEHTOB
oOBEKTA.

Ha camom gene o0O0BEKT  SBISICTCS  TIEPEMEHHOM  OMPEACIIEHHOTO
noJib30BaTesieM TUNa. MoXeT Moka3aTbCsi CTPAHHBIM, YTO OOBEKT, KOTOPHIM
00bEeIUHSIET KOJbI W JaHHbIC, MOXXHO paccCMaTpuBaTh KakK IMEPEMEHHYIO.
OnHako MIPUMEHHUTEIBHO K 00BEKTHO-OPHUEHTUPOBAHHOMY
MPOTPAMMHUPOBAHUIO ATO MMEHHO TakK. KaXIblil 3J€MEHT JaHHBIX TaKOIo
THUIIA SIBJISIETCS COCTABHON NEPEMEHHOM.

[Tomumopdusm, polymorphism - (oT rpeueckoro polymorphos) - »3T0
CBOMCTBO, KOTOPOE MO3BOJIAET OJTHO U TO K€ UMS UCIOJIb30BATh JJIs1 PELICHUS
IByX WM Oojee CXOXHMX, HO TEXHUYECKHM pa3HbIX 3anad. Llenbro
nosmMoppu3mMa,  MPUMEHHTEIBHO K  OOBEKTHO-OPUEHTHUPOBAHHOMY
IPOrpaMMHUPOBAHMIO, SIBJIIETCS UCIOJIb30BAaHUE OJHOTO UMEHU JUIS 3a/laHus
0o0muMX IJIs Kj1acca AeHcTBHM. BeImoaHeHne KaKI0r0 KOHKPETHOTO JICHCTBUS
OyzeT ompenensarThcs TUMOM JaHHbIX. Hanpumep mis sizbika Cu, B KOTOPOM
MoJIMMOP(GU3M TIOIJIEP)KUBAETCS HEOCTATOYHO, HAXOXKJICHHE aOCOITIOTHOM
BEJIMUMHBI Yucia TpeoyeT TpéX pa3nuuHbix QyHkuwmii: abs(), labs() u fabs().
Oty QYHKIIUU MTOACUUTHIBAIOT M BO3BPAIAIOT a0COTIOTHYIO BEIMYUHY IIEJNIBIX,
JUTMHHBIX IENbIX M YHCEJI C IUIaBalomiell TOYKOM COOTBETCTBEHHO. B C++



KakJas u3 3TUX (PyHKIMI MokeT ObITh Ha3zBaHa abs(). Tun maHHBIX, KOTOPBIA
UCIIOJIb3YETCS TP BbI30BE (DYHKIIMU, OTIPEIEIISIET, Kakasi KOHKpPETHasl Bepcus
(GYHKIIMH AeWCTBUTENBHO BhINONHSAETCS. B C++ MOXXHO MCHOIB30BaTh OJIHO
uMsi (QYHKIMHM JJIsT MHOKECTBA pPa3iUYHBIX JIEUCTBHM. DTO Ha3bIBaeTCA
neperpyskoit pynkuuit (function overloading).

B 6onee oOmiem cMpiciie, KOHLENIUEH monuMopdu3mMa sBiseTcs uaes "oauH
uHTep(deiic, MHOKECTBO METOAOB". DTO O3HAYAET, YTO MOXHO CO3/AaThb
obmmit umHTEepdec I Tpynmbl  OJU3KUX 1O CMBICIY JICUCTBUM.
[IpenmymiectBoM monuMopdusma SBISIETCS TO, YTO OH MOMOTAeT CHHXKATh
CJIO)KHOCTH MpOTpamM, paspeliasi UCIOJIb30BaHUE TOro ke uHTepdeiica A
3aJlaHusl €JMHOTrO Kiacca JedcTBUi. BBIOOp ke KOHKPETHOTO ICHCTBUS, B
3aBUCUMOCTH OT CHUTyallMd, BO3Jaraercd Ha KoMmwarop. Bam, kak
MPOrPaMMUCTy, HE HYKHO JelaTb 3TOT BbIOOp camomy. HyXHO TONbKO
NOMHUTh U HCIOJIb30BaTh 00w uHTepdeiic. [Ipumep u3 npeapaymiero
a03alia TMOKa3bIBa€T, KaK, MMEs TPU HMMEHH Il (DYHKLUHMH OIpEAeIICHUS
a0COJIIOTHON BEJIMUYMHBI YHMCJIa BMECTO OJIHOTO, OOBbIYHAs 3a/1a4a CTAHOBUTCS
0oJIee CIIOKHOM, YEM 3TO JIEHCTBUTEIILHO HEOOXO0UMO.

[Tonmumopdur3mM MOKET TPUMEHATHCA TaKkKe U K onepaTtopaM. DaKTUYECKH BO
BCEX S3bIKaX MPOrPaMMHUPOBAHUS OIPAaHUYEHHO IPUMEHSIETCS MOIUMOPHU3M,
HampuMep, B apudmeTHueckux omneparopax. Tak, B Cu, cumBoa +
UCIIONB3YeTCsl JUIsl CKJIQJbIBAHUS LIEJIbIX, JJIMHHBIX LEJbIX, CHUMBOJIbHBIX
IIEPEMEHHBIX U YMCEJ C IUIABAIOLIECH TOYKOM. B 3TOM ciydae KOMITWIATOP
aBTOMATUYECKU ONpeensieT, Kakoil Tun apudmetnku tpedyercs. B C++ Bo
MOKET€ NMPUMEHHUTH 3Ty KOHUENUMWIO U K JPYTUM, 3aJaHHBIM BAaMH, THUIIAM
naHHbiX. Takod Tun moauMop¢u3Ma Ha3bIBAe€TCsSl MEPErPY3KOi omepaTopoB
(operator overloading).

KitoueBbM B MOHMMaHUM MOJUMOPGU3MA SBISETCS TO, YTO OH IO3BOJISET
BaM MaHUIYJUPOBAaTh OOBEKTaMU Pa3IMYHON CTENEHU CIOKHOCTH MYyTEM
co3gaHusi OOILIero il HUX CTaHAApTHOrO HWHTEepdeiica Mg peanu3aluuu
MOXOXUX JEUCTBUU.

HacnenoBanwme, inheritance - 3To mporiecc, MOCPEACTBOM KOTOPOTO OJIMH
00BEKT MOXET NpUOoOpeTaTh CBOWMCTBA Jpyroro. TouyHee, OOBEKT MOXKET
HACJIEOBaTh OCHOBHBIE CBOICTBa JPYyroro o0beKTa W J100aBIATH K HUM
4YepThl, XapaKTepHbIE TOJBKO s Hero. HacnemoBaHue sIBISETCS Ba)KHBIM,
IIOCKOJIBKY OHO II03BOJISIET NOAJIEPKMBATh KOHLEMIUIO MUEPAPXUU KJIACCOB
(hierarchical classification).

[IpumMeHeHne uepapxuu KJIacCOB JENAeT YINPaBIseMbIMU OOJBIINE MOTOKU
uHpopmaruu. Hanpumep, nogymaiite o0 onucanuu *kujoro aoma. Jom - ato



4acTh OOIIEro Kiacca, Ha3blBaeMoro crpoeHueM. C Jpyroil CTOpOHBI,
CTpOEHHE - 3TO 4YacTh Oojee oOOHIEro Kiacca - KOHCTPYKIMH, KOTOPBIM
ABIIIETCS YacThlo emé Oojee o0miero kiacca 0OBEKTOB, KOTOPHI MOXKHO
Ha3BaTh CO3/IaHMEM PYK 4YelioBeka. B KakaoMm ciydae MOpOXKIEHHBIN Kiacc
HacJeayeT BCE, CBA3AHHBIE C POAUTENIEM, KAYE€CTBA U T00ABISET K HUM CBOH
COOCTBEHHBIC  OMNPEIEISAIONME XapaKTepUCTUKU. be3  Hcmoiap30BaHUs
HepapXuH KJIAccoB, Ui KaXJOro OObEeKTa NpPUIUIOCH OBl 3a7aTh BCe
XapaKTePUCTHKH, KOTOpbIe OBl MCUEpIbIBAIONIN €ro ompeaensin. OmHako
Opy  MCHOJb30BAaHUM HACJEJOBAHMS MOXKHO OMNHUCaTh OOBEKT MYTEM
ONpeaeNeHus TOro O0IIEro Kiacca (WIn KJIaccoB), K KOTOPOMY OH OTHOCHUTCH,
C TEMHU CIEUUATBbHBIMU YEepTaMH, KOTOPBIC NEJAl0T OOBEKT YHHKAJIbHBIM.
HacnenoBanue urpaer oueHb BaxHyro poiib B OOIL.

KoHTeitHep B NOpOrpaMMHUpPOBaHMM -  CTPYKTypa,  ITO3BOJIAIOLIAS
MHKAICYJIMPOBATH B c€0 0OBEKTHI PA3HBIX TUIIOB.

Cpean "mmpokux macc" mporpaMMHUCTOB HauOoJiee M3BECTHBI KOHTEHHEDPHI,
IOCTPOEHHBIE HAa OCHOBE IIA0JIOHOB, OJIHAKO CYIIECTBYIOT U peaju3allud B
BUjie OuONMoTek (Haubojee MHpPOKO u3BecTHa OmoOimoreka GLib). Kpome
TOTO, MPUMEHSIOTCS W Y3KOCIEIHAIU3UPOBaHHbIE perieHus. [Ipumepamu
KOHTEIHEPOB SIBISIOTCS KOHTEWHEPHI U3 cTaHmapTHoW OmOnmoreku (STL) -
map, vector u ap. B KoHTeliHepax dYacTO BCTpeyaeTcs pealn3alus
QITOPUTMOB /I HUX. B psme s3bIKOB MporpamMMupoBaHusi (0COOEHHO
ckpuntoBeix THNa Perl umu PHP) xonTelineps u paboTa ¢ HUMU BCTPOCHA B
SI3BIK.

KonteitHep, B oTiMuMe€ OT KOJUIGKI[MH, B OOIIEM ciydae, OOBIYHO HE
JOIYCKAeT SBHOTO 3a/JaHMs YUCia 3JEMEHTOB MU OOBIYHO HE MOJAJIEPKUBAET
BETBUCTOM CTPYKTYpbl. BmpoueMm, 5TO CHJIBHO 3aBUCHUT OT peald3allui,
MOCKOJIbKY MHOTHE peajin3aiuuu (0OCOOEHHO OpHEHTHPOBAaHHbIE Ha persistant
storage) mo3BOJISIIOT 33/1aBaTh pa3Mephl PU CO3/IaHUN KOHTEHHEepa.
Pacnipenenennsie BeuncieHus - Ilapaaurma opranusanuu NPUIIOKEHUM, B
KOTOPOW pa3iMyHbIe YacTH TMPOTPAMMBl MOTYT HCIOJHATHCA Ha Pa3HBIX
KOMITBIOTEpaX B CETH.

Active Directory - CereBas cayx0a kartagoroB Microsoft, KoTopyio
Koprnopanus Britoumia B coctaB Windows ¢ Bepcuu 2000.

ActiveX - Tlpemmaraembiii Microsoft cmoco06 pa3pabOTKH MPOrpaMMHBIX
KOMITOHEHTOB; Ha3BaHUE TPYNIBI TEXHOJIOTHH, pa3paboTaHHbIx Microsoft s
IPOrPAaMMHUPOBAHMSI KOMIIOHCHTHBIX OOBEKTHBIX TPHIIOKCHHH Ha OCHOBE
moaenu COM.



ActiveX control - ymnpasmstonumii anemeHT ActiveX; BBeaeHHoe B 1996 r.
Microsoft HOBoe Ha3BaHHE HE3aBUCHUMBIX MPOTPAMMUPYEMBIX KOMIIOHEHTOB,
panee HazpiBaeMbix OLE controls, OCXs, OLE custom controls; B oTnudue
OT MOCJEIHUX T03BOJISIIOT paboTaTh ¢ Internet.

CDN, Content Delivery Network, Content Distribution Network, Cetb
JOCTaBKA U JUCTPUOYIIMU KOHTEHTa - Teorpaduyecku pacrpenenéHHas
ceTeBas HMHQPPACTPYKTYpa, IIO3BOJISIONIAS ONTHUMH3UPOBATh JIOCTABKYy H
TUCTPUOYIIMI0O KOHTEHTAa KOHEYHBIM TMOJb30BaTENsIM B ceTH HWHTepHer.
Hcnonp3oBanne koHTeHT-TipoBaiiepaMmu CDN crocoOCTBYET yBEIMUYEHUIO
CKOPOCTH  3arpy3kd  HMHTEpPHET-TIOJIb30BATESIMU  ayJluo-,  BHUJEO-,
MIPOTPAaMMHOTO, UTPOBOTO W JIPYTHUX BUAOB IMH(PPOBOTO KOHTEHTA B TOYKAX
npucytcTBus cetu CDN.

[TpocteiMu cnoBamu, CDN-3TO nmpoMekyTOuHbIM XOCTUHT. KOHTEHT Ballero
caiita cHauana 3arpyxaercsi Ha CDN xocThHr, a 3aTeM OTIaeTcs
noyib30BareNto. YacTto MCHoyib3yeTcs B KPUMHUHAIBHBIX LEISX BOPOBCTBA
KOHTEHTa, UH(OPMAIMOHHOTO TMOJABJICHUSI HEYTOJAHBIX MHTEPHET-PECYPCOB,
repexBara Mnojb30BaTeIbLCKOro Tpadrka U MO3UIIMN B TOMCKOBBIX CUCTEMaX.
[Honynsipusie OecrmatHbie CDN-cepBuckl: CloudFlare, Incapsula.

COM, Component Object Model - Iporpammuas apxurekrypa Microsoft,
MOJACPKUBAIOINIAST KOMIIOHEHTHBIN TMOJXO0J K pa3paboTKe MPUIIOKEHUN;
MOJICTb KOMIIOHCHTHBIX OOBEKTOB Microsoft; cTaHmapTHBIF MEXaHH3M,
BKJIIOUAIOIIUN  WHTEp(EiCchl, € TOMOIIBIO KOTOPHIX OJHH OOBEKTHI
OPEIOCTABIAIOT CBOM CEPBUCHI JPYIMM; SBIAETCA OCHOBOM MHOIMX
00BbEeKTHBIX TexHoJoTH, B ToM unciie OLE u ActiveX).

COM+ - Mopnepuuzammst COM u Microsoft Transaction Server, KOTOpbIi
YIPOIIAET pa3pabOTKy CIOKHBIX paclpeeICHHbBIX MPUIIOKEHUN.

Common Object Request Broker Architecture, CORBA - OcHoBHOI
koHKypeHT DCOM B 00651acTH MOCTPOCHUS pacpeIe]ICHHBIX MPOTPaMMHBIX
CUCTEM.

DLL, Dynamic Link Library - nuHamudecku mojkirodaeMas OUOIHOTEKa,
NMOHSATHE omeparmoHHoN cucteMbl Microsoft Windows; auHamuueckas
OubMMoTeKa, TMO3BOJIAIONIAS MHOTOKPATHOE TMPUMEHEHHE Pa3TuYHBIMU
nporpaMMHbIMU  npwiokeHusamu. K DLL wnHOrma mnpuUYHCISIIOT Takxke
aneMeHThl ynpasieHus ActiveX u apaiiBepa. B mupe UNIX anamoruunsie
dbyHkiuu BeIMONHAIOT T. H. shared objects (<pazmensiemble OOBEKTHI>).
®opmMmar ¢aitno *.dll mpuaepxkuBaeTcs TeX e COTJANIeHUH, 4To U dopmar
UCIIOJIHAEMBIX (paijioB *.exe, coueTast Ko, TaOJIUIIbl U PECYPCHI.



Microsoft Transaction Server, MTS - YcosepiiencrBoBanue B coctase COM,
KOTOPOE peanu3yeT NOAJIEPKKY TpaH3aKIui 0a3 JTaHHbBIX.

OLE, Object Linking and Embedding - oomiee na3zanue (10 1996 r.) rpymisl
00BEKTHO-OPUEHTUPOBAHHBIX TexHosoruii Microsoft Ha ocnoBe COM (OLE
1, OLE 2, OLE automation, OLE Database u ap.).

OCX, OLE Custom eXtension - mepemeniacMmble 3JIEMEHTHI YIPaBICHHS,
OLE custom control, OLE control. YnpomieHHO MOKHO cKa3aTh, YTO (haiiibl
*.0CX - 3TO AJIEMEHTHI ynpaBieHus ActiveX, BBITIOJHSIONINE TIPUMEPHO TE XKe
dbynkuu, uro u daitner *.dlIl.

- OLE custom control

CHelMaTu3upoBaHHbIi ynpassomuid sneMeHT OLE, OLE control.

OLE control - ympaenstonue siementsl OLE, mporpamMupyembie
KOMITOHEHTBI-TIPUJIOKEHUA ¢ uHTepdelicom Ha 0aze OLE, mo3Bossrommm
JIETKO BKJIIOYATh UX B Apyrue npuiokenus; ¢ 1996 r. naspiBatorcs ActiveX
control. Curonnmer: OCX, OLE custom control.

Remote Procedure Call, RPC - Y naneHHbIi BBI30B MPOLEIYPHI - COOOIIECHHE,
MOCBhIJTAEMOE TI0 CETH, KOTOpOE ITO3BOJISIET MpOoTrpaMMe, YCTAaHOBJICHHOW Ha
OJIHOM KOMIIBIOTEPE, WHUIIMUPOBAThH BBIMIOJIHEHHE HEOOXOIMMOMN OmNeparvu
Ha JPYTOM.

IIpumep BbINOJTHEHUS 3aJaHUS

«Pa3pa0doTka npoTokoJ/ia B3auMo/eiiCTBU KOMIIOHEHT CHCTEeMbD)
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Requirements

The key words MUST, MUST NOT, REQUIRED, SHALL, SHALL NOT, SHOULD, SHOULD NOT,
RECOMMENDED, MAY, and OPTIONAL in this document are to be interpreted as described in RFC
2119.

An implementation is not compliant if it fails to satisfy one or more of the MUST or REQUIRED
level requirements for the protocols it implements. An implementation that satisfies all the MUST
or REQUIRED level and all the SHOULD level requirements for its protocols is said to be
unconditionally compliant; one that satisfies all the MUST level requirements but not
all the SHOULD level requirements for its protocols is said to be conditionally
compliant.

Introduction
Client and server communicate with request and response messages. Each message MUST be
represented by a single JSON object. Messages are sent via either HTTP/1.1 or WebSocket
protocol.

Request message MUST contain a key action with a corresponding string value determining
required action.

Each request message MUST be answered with a corresponding response message.
Response message MUST contain a key result with a corresponding value describing result.

Each response MUST contain key action with a value of the same key action of
corresponding request. This one serves for describing response type.

If server does not handle the request regardless of underlying transport and with regard to value of
‘action’ key then server MUST respond with a key result of value badAction.

Both request and response messages MAY contain any other key/value pairs specific for particular

request/response.

Terminology
TBD — http://en.wiktionary.org/wiki/TBD

Key in context of JSON message stands for name in name/value pair which is the same as
key/value pair or attribute/value pair. JSON RFC uses name in such context.

Authorization

An authorization stage of communication MUST use HTTP/1.1 as an underlying transport. A
method of HTTP request MUST be POST. Message MUST be HTTP message-body. Content-
Type header of HTTP response MUST be application/json.
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Register

The requirements for user credentials are as follows:

login: [a-zA-70-9] {2, 36} i.e. minimal length is 2 symbols and maximum length is 36
symbols. Allowed charset is latin symbols and numbers.

password: . {6, 36} i.e. minimal length is 6 symbols and maximum length is 36 symbols. Any
character is allowed except characters indexed from 0 to 31 in ASCII.

class: see Player Classes

Request

action: register

login: <new client's login>
password: <new client's password>
class: <player class name>

Response

result: one of: ok, badPassword, badLogin, badClass, loginExists
Login

Request

action: login

login: <client's login>
password: <client's password>

Response

result: one of: ok, invalidCredentials

sid: <string representation of session identifier>
webSocket: <WebSocket server URI>

id: <player ID for use with Game Interaction requests>
fistId: <fists' id for use it when no weapon equipped>

Logout

Request

action: logout
sid: <client's sid>

Response

result: one of: ok, badSid

Game Interaction
All communication other than authorization stage (with an exception of logout) is done via
WebSocket protocol as underlying transport.
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Common Invariants

Those rules apply to any client-server communication of Game Interaction section. Explicit
inclusion of these rules may be ommited. If there is an exception from the rules, the corresponding
section shall state it explicitly.

Each request message sent after client has been logged in MUST have a key sid with a string
value of client sid provided by server. In case of invalid sid the result key of response MUST
have a value of badSid.

In case of successful response result key of respone MUST have a value ok.

Destroy Item

Destroys an item. It is possible if distance between item and player centers doesn't exceed
pickUpRadius or item is already in player's inventory. Otherwise result MUST be badId. If
object with this id is not an item result MUST be badId.

If item has consumable class or expendable type (see ltems) request body MUST contain
amount field that specify amount of destroyed items.

When amount field contain negative value or value that is greater than count of items in stack or
destroyed item is not stackable, result MUST be badAmount.

Request

action: destroyItem
id: <item's id>
amount: <items amount>

Drop

Drop item from inventory to the ground. Item's X and y now MUST be the same as client's player
ones.

If dropped item has consumable class or expendable type (see Items) request body MUST
contain amount field that specify amount of dropped items.

When amount field contain negative value or value that is greater than count of items in stack or
dropped item is not stackable, result MUST be badAmount.

Request

action: drop
id: <id>
amount: <dropped items amount>

Response
result: one of: ok, badSid, badId, badAmount
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Equip

Equips item of given id onto specified slot. If it is impossible to equip this item onto that slot
badSlot is returned. If slot is already occupied then item which is already there gets automatically
unequipped and takes of the item being equipped.

If item is on the ground and it is possible to Pick Up it with Pick Up request then it is also possible
to try to equip this item from the ground. If the result of such equipping is ok than item is
automatically gets picked up.

When equipping a weapon of subtype two-handed or bow while wielding a some item in
other hand — last one MUST be unequipped automatically.

If equipping has modified contents of other slots, then response MUST contain s1ots field, that
is mapping from modified slot to id of item, that now is equipped in this slot.

Request

action: equip

id: <item's id>

slot: <slot to equip onto>

Response

slots: { <slot> : <item id>, ... }
result: one of: ok, badIlId, badSid, badSlot

Examine

There are three versions of Examine. One is for single id, other is for map cell and last is
OPTIONAL for multiple id's.

Single id Examine

Request

action: examine
id: <actor's identifier>

Response

id: <actor's id>

type: <actor's type. One of ‘“player’, "monster , “item’, ‘projectile >
x: <x coordinate>

y: <y coordinate>

result: one of: ok, badSid, badId

If type is item response MUST contain the following:

item: {<Item Description*>}

See Item Description

If type is either player or monster response MAY contain the following:

health: <actor's current number of health points>
maxHealth: <actor's maximum number of health points>
mana: <actor's current number of mana points>
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maxMana: <actor's maximum number of mana points>
inventory: [<item description>, ...]
stats: {<stat name> : <stat value>, ...}

Field stats MUST contain all stats, described in Stats with corresponding values.

Under various circumstances inventory field MAY be present or not. However if given id is an
id of a player corresponding to client issued an Examine request and this player's inventory is not
empty the field inventory MUST always be present.

If present, inventory is an array of item ids.

If type ismonster response MAY contain these fields:

name: <name of a monster>
mobType: <string describing the type of a monster>

If type isplayer response MAY contain these fields:
slots: {<slot name>: <item description>, ...}

login: <player's login>

Rules for presence of field s1ots are the same as for field inventory. If slot is empty it MAY
be omitted.

For possible slot names see Slots

Map Cell Examine

Request
(x, y) pair belongs to a cell. This cell is about to be examined.

action: examine
x: <x coordinate on map>
y: <y coordinate on map>

Response

Response JSON object MUST contain a single field data which is an array of objects each
representing a result from single id version of Examine. data MUST contain information for all
objects belonging to given cell.

data: [{<single-id-examine's result}]

Multiple id Examine
The following is OPTIONAL. Examine request could be issued to examine multiple ids. In such
case id field of request is an array of item’'s ids. Then response is an array of objects each
containing fields from Examine response for single id. e.g.

" json
"data":

[
{

"id": 42,
"type": "player",
"login": "John",

"X": O’
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"y": 100,

"result": "ok"

by

{
"id": 43,
"type": "player",
"login": "Snow",
"x": 1,
"y": 99,
"result": "ok"

by

{
"result": "badId"

Get Dictionary

Dictionary is a JSON object describing mapping from game map cell (recieved via look action) to
string value of cell type e.g.

"dictionary":

{

"grass",
u#u: "wall"
}

Request

action: getDictionary

Response

dictionary: {...}

Logout

See Logout
Look

A request for server to provide information for a map area around the client's player. Such
information MUST be provided via keys map and actors.

TBD: If size of such area must be standardized

map key MUST have a value of an array of array of strings. Such strings are decoded via
dictionary got using getDictionary request. map 2d array has row-major order. E.g. for a 4x6
(4 rows, 6 columns) map area:
"map" :
[

"#"’ "#"’ "."’ "#"’ "#"’ "#"1

[
["."’ "."’ "." "."’ "."’ "."1
[
[

~ N~ 0~

" " " " " " " " " " " " 1
. 4 . 4 4 . 4 . 4 .

" # " " # " " # " wown " # " " # "
4 4 4 . 4 4
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actors key MUST have a value of an array of objects type. Each element of the array MUST
describe a single actor present at the provided area in the following form:

type: <actor's type. One of "player’, "monster’, “item’, “projectile >
id: <actor's id>

x: <global map space x coordinate of actor>
y: <global map space y coordinate of actor>

If type is not item actor description MUST contain:

health: <actor's current number of health points>
maxHealth: <actor's maximum number of health points>
mana: <actor's current number of mana points>
maxMana: <actor's maximum number of mana points>

If type iIsmonster actor description MUST contain these fields:

race: <string describing the race of a monster>

If type isplayer actor description MUST contain theese fields:

class: <string describing the class of a player>
for more information about class field see Player Classes

Request

action: look

Response
map: [[...]]
actors: [{...}, ...]

x: <global map space x coordinate of player's center>
y: <global map space y coordinate of player's center>

See that actors don't contain current player itself
Move

If total weight of items in Player's inventory exceeds this Player's carrying capacity then result is

tooHeavy.

Request

action: move
direction: one of: west, north, east, south
tick: <tick number for move action>

Pick Up

Request for client player to pick up an item with given ID. Object with this ID MUST have type
item and distance between player's center and item's center MUST be less or equal than constant
pickUpRadius. Otherwise nothing is picked up and result is badId.

If item is contained in someone's inventory than result is badId.
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If total weight of Player's inventory exceeds Player's carrying capacity after picking up an item
and it is possible to pick up item then result MUST be tooHeavy.

Request

action: pickUp
id: <item-to-pick-up's id>

Tick

For each simulation tick server MUST broadcast current tick to all the clients. Tick message is
neither request nor response message therefore implicit rules for keys sid, action, result
don't apply to it.

Tick message is a JSON object. It MUST contain key tick with a value of server current tick
number.

Tick numbers are required to grow monotonously by 1 for each tick.

Tick message MAY also contain an array events of JSON objects describing events occured at a
given tick.

Server MAY decide to send some events only for a subset of clients. e.g. attack action only to
ones for which it is visible.

Possible Events
Attack

If there are multiple targets for a single attack then server MUST produce multiple attack
events for each target.

Field ki1l1led may be omitted if itis false.

event: "attack"

attacker: <attacker's id>

target: <target's id>

blowType: <string describing attack type e.g. "CLAW", "BITE", etc>
dealtDamage: <damage dealt>

killed: <whether target was killed or not>

Effect

x: <global-space x coordinate of effect center>
y: <global-space y coordinate of effect center>
radius: <visual effect radius>

type: <type of effect>

Unequip
Unequips item with given id. badId is returned if there is no such item equipped on the client.

Request

action: unequip
slot: <slot to be unequipped>



Response
result: one of: ok, badSlot

badSlot MUST be returned if s1ot field contain invalid slot specificator or doesn't exist in
request.

Use

Use an object by given id. In general object can be used if it is contained in the player's inventory
or equipped onto player. Objects can also be used if laying on the ground and can be picked up
with Pick Up request.

Some item require certain additional data to be specified. e.g. if using equipped weapon client
MUST specify x and y.

badSlot MUST be returned if using item required to be equipped e.g. using weapon present in
inventory but unequipped.

If no item equipped as a weapon and player want to attack, £istId (see Login) MUST be used in
request.

Request

action: use
id: <item's id>

Optional data for various items:

x: <global map space x coordinate of target point>
y: <global map space y coordinate of target point>

This section is to be completed.

Response

message: <text describing what's happened as a result of usage>
result: one of: ok, badId, badSlot, badPos

Testing
There are a number of request messages available only when server is in the testing stage. Such
messages are marked with "Testing stage only." If such message to be sent while testing stage is
not active, server MUST respond with "result": "badAction".

All testing API provided via web-socket. All testing requests need SID field in request body and
can return badsid if SID is invalid.

Get Constants
Get a set of current constant values.

Request

action: getConst
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Response

result: ok

playerVelocity: <value>
slideThreshold: <value>
ticksPerSecond: <value>
screenRowCount: <value>
screenColumnCount: <value>
pickUpRadius: <value>

Put Item

Testing stage only.

Request

action: "putItem"

x: <x coordinate of item's center>
y: <y coordinate of item's center>
item: {<Item Description*>}

See also:

e Item Description

Response

result: ok, badPlacing, badItem
id: <item's id>

Put Mob

Testing stage only.

Put specified mob onto the level map.

Request

action: "putMob"

X: <mob's x coordinate>

y: <mob's y coordinate>

stats: {<Stats*>}

inventory : [{<Item Description*>}, ...]

flags: [<Flags*>, ...]

race: <Race*>

dealtDamage: <mob's dealt damage by single attack>

Field dealtDamage MUST exist in request. This field is specified by string of the form NdM,
where N is count of verges dice and M is count of dice pops.

See also:

e Stats
e Item Description

e Flags
e Race
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Response

id: <mob's id>

result: one of: ok, badPlacing, badFlag, badRace, badInventory, badStats,
badDamage

Put Player

Testing stage only.

Put player instance onto the level map, specifying inventory, slots and stats. Player has
CAN_ MOVE and CAN_ BLOW flags by default.

Request

action: "putPlayer"

x: <player's x coordinate>

y: <player's y coordinate>

inventory: [{<Item Description*>}, ...]

slots: {<Slot name. Slots*> : {<Item Description*>}, ...}
stats: {<Stats*>}

See also:

e Stats
e Item Description
e Slots

Response

sid: <player's session id>

id: <player's id>

fistId: <player's fist id>

inventory: [<items' id generated in inventory>]

slots: {<Slot name. Slots*> : <items' id generated for slot>, ...}
result: one of: ok, badPlacing, badInventory, badSlot, badStats

If there was not items in inventory/slots field in putPlayer request then corresponding
fields in response MAY be omitted.

Enforce

Testing stage only.

This request tell server perform some player's action.

Request

action: "enforce"
enforcedAction: <object that represent any action of player>

Response

actionResult: <object that represent result of perfoming requested action>
result: one of: ok, badSid, badEnforcedAction

Set Location

Testing stage only.
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Set X, y coordinates of player.

Request

action: "setLocation"
x: <desired player's x coordinate>
y: <desired player's y coordinate>

Response
result: on of: ok, badPlacing, badSid

Set Up Constants

Testing stage only.

Upload a set of constants for a server to immediately set up. There is a reference set of constants
for the purposes of cross server testing:

{

"action": "setUpConst",
"playerVelocity": 1.0,
"slideThreshold": 0.1,
"ticksPerSecond": 60,
"screenRowCount": 7,
"screenColumnCount": 9,
"pickUpRadius": 1.5

Request

action: setUpConst

playerVelocity: <portion of tile player travels through the world per second>
slideThreshold: <portion of tile which gets ignored when moving towards it>
ticksPerSecond: <number of simulation cycles per second>

screenRowCount: <number of tile rows in a rectangle get via "look >
screenColumnCount: <number of tile columns in a rectangle get via "look >
pickUpRadius: <maximum distance between player's center and item's one for
latter to be picked up>

Response

result: one of: ok, badAction

Set Up Map

Testing stage only.

Upload map to server and set it up as currently active. If server assumes uploaded map to be
invalid (e.g. malformed map array or wrong cell value) then the request MUST be responded with
badMap. Innermost values of map key are those found in Dictionary.

Minimal size of map is 1x1. Empty map is badMap.

Request
{

"action": "setUpMap",

"map" : [

[<column count number of values>],
[<column count number of values>],


https://github.com/rotanov/fefu-mmorpg-protocol#get-dictionary

[<column count number of values>],
. <total of row count arrays with row values>
[<column count number of values>]
]
}

Response
result: one of: ok, badMap, badAction

Start Testing
This request MUST be sent each time at the beginning of testing stage. Once this message is
responded with "result": "ok", itisvalid to state that testing stage is now active.
It is invalid to request Start Testing when testing stage is already active. In such case request

MUST be answered with "result": "badAction".

Request

action: startTesting

Response

result: one of: ok, badAction

Stop Testing

Testing stage only.

Each testing stage MUST be closed with this request. Once responded with "result": "ok" it
is valid to state that server is no more in the testing stage.

Request

action: stopTesting

Response

result: one of: ok, badAction
Data Invariants
This section describes involved data.

All units in game are measured in tiles, assuming one tile width and height to be 1.0. Upscaling
this for rendering is up to client.

Game Objects
Game Objects are the contents of actors array of 1ook response. Items in inventory of
creatures are also game objects. Hovewer those don't appear in 1ook's actors.
The type of game object may be one of:

e player

e monster



e item
e projectile

All of those MUST have square shape. Player's and monster's size MUST be 1. Item's and
projectile's size MUST be 0.

Player

Classes
® warrior
e rogue

® mage

e left-hand - one-handed weapon or shield slot

e right-hand - one-handed weapon or shield slot

e ammo - slot for weapon expendables. e.g. arrows for bow.
e left-finger -ring

e right-finger -ring

e neck - amulet

e body - armor

e head - helmet

e forearm - gloves

e feet - boots

Monster

name : <monster's name>
x: <mob's x coordinate>
y: <mob's y coordinate>
stats: {<Stats*>}

race: <Race*>

Monsters have a simple logic realized by flags (see Flags). Describe main concepts of monsters'
behavior logic.

1. If monster found target, it has to go to it.

2. If monster gets attacked by player, it MUST get player as new target.

3. If monster gets attacked by another monster, first one has to options:
o if it was fighting with another monster, one MAY switch its target to attacker
o if it wasn't, one MUST gets attacker as new target

Item

Every item MUST have a weight. Number of items in inventory and slots of any Creature
(Monster or Player) MUST be limited by maximum weight Creature can handle.
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If weight of item to be picked up exceeds maximum Player's weight then pickUp request MUST
result in tooHeavy.

If total weight of items in inventory of any Creature somehow exceeds its carrying capacity then
Creature becomes immobilized. If Player is to be immobilized then move request MUST result in

tooHeavy.

Item Description
Some requests from Testing section MAY induce a need to describe an item. Examine returns
itemData in the same form.

Item description is a set of JSON fields:

name: <item's name>

weight: <item's weight>

class: <Item Class*>

type: <Item Type*>

subtype: <Item Subtype*>

bonuses : [{<Bonus Description*>}, ...]
effects : [{<Effect Description*>}, ...]

Based on the context those fields may be wrapped in JSON object.
Bonus application order is determined via order of bonuses elements. Same applies to effects.

Field subtype MUST be omitted if there is no subtypes specified for item type. Otherwise it
MUST be present.

No shield can be equipped with bow or two-handed. arrows can only be equipped with

bow.

Item Class

e garment

e consumable

Item Type

types for garment class:

e amulet
e ring

e armor
e shield
e helm

e gloves
e boots
® weapon

e expendable

Item Subtype

subtypes for weapon type of garment class:



e one-handed
e two-handed

e bow
subtypes for expendable type of garment class:

® arrows

Bonus description
Only equipment may have bonuses.

TBD: REFORMULATE section

Json-object represent bonus description. There is a one kind of bonuses in Angband: constant
bonus to some stat. Our team added something like it: bonus to any stat of active object (mob,
player), but it can be calculated as percent bonus. So, we have two kinds of bonuses: constant
bonus and percent bonus. Calculation for constant bonus: += Calculation for percent bonus: +=*
Value of bonus can be a negative.

stat: <stat modified by bonus>

effectCalculation: <const|percent>
value: <value of bonus>

Effect description
TBD: REFORMULATE section

Json-object respresent effect description. Effects in Angband are something hazy, so | invented
my own. Effect is something, that modified some only stat during some time. There is two kinds
of effects: OnGoingEffect (modify stat continuously with some fixed value) and BonusEffect (add
some bonus).

Ongoing Effect Description

stat : <stat modified by effect>
duration : <effect duration in seconds>
type: "ongoing"

value: <value of effect>

Bonus Effect Description

duration: <effect duration in seconds>
effectType: "bonus"
bonus: <bonus description>

Projectile

name: <projectile's name>
type: 'projectile'

b4 : <projectile's x coord>
y : <projectile's y coord>
Race

Both players and monsters have race. Player always have PLAYER race.



Possible races are:

e ORC

e EVIL

e TROLL
e GIANT
e DEMON
e METAL
e DRAGON
e UNDEAD
e ANIMAL
e PLAYER

Races aree taken from Angband (except for the PLAYER race).

Flags

The following flags are available:

e CAN MOVE
e CAN BLOW
e HATE <race>

Angband has many flags. Of our flags CAN MOVE and CAN BLOW have relation to Angband's
NEVER MOVE and NEVER BLOW Ones.

TBD: REFORMULATE the following: If mob hasn't flag NEVER_MOVE (NEVER_BLOW), it
has CAN_MOVE (CAN_BLOW) flag by default. Otherwise, if mob has never-flag in angband, it
hasn't corresponding flag in our MMO.

Angband have no HATE <race> flag. E.g. HATE ORC, HATE PLAYER efC.

TBD: describe thoroughly what does it mean to HATE <race> etc

Stats

Both players and monsters have stats. Stat describes to what extent a character possesses a natural,
in-born characteristic.

Stats in Angband:

e STR

[} INT

[} WIS

[} DEX

[} CON

e SPEED

e STEALTH
e SEARCH



e LIGHT
e TUNNEL

Our game does not implement all of those. Instead we are using the following stats:

e STRENGTH (STR)

e INTELLIGENCE (INT)
e DEXTERITY (DEX)

e SPEED (SPEED)

e DEFENSE

e MAGIC RESISTANCE
e CAPACITY

e HP

e MAX HP

e MP

e MAX MP

Some requests from Testing section require to specify stats field. Stats field MUST be JSON
object containing zero or more of the aforementioned stats.

If any particular stat as well as the whole stats field of request is not required for testing it MAY
be omitted.

TBD: rework stats and describe which stats affect which.



