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1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 Heab AucuMnIMHbL. (POPMUPOBAHUE Y CTYAECHTOB MPEICTABICHUS O COBPEMEHHBIX IO/1-
X0/1aX ¥ MeTo/1ax mporpamMmupoBanus. ObecriedeHus 6a3bl TEOPETHUECKON U MPAKTHUECKOM MO0~
TOBKH B 00JIaCTH POEKTUPOBAHMS, Pa3pabOTKU, TECTUPOBAHUS U Pa3BEPThHIBAHUS COBPEMEHHBIX IIPO-
IrpaMMHBIX IPOyKTOB. DopMUpOBaHUE IPAKTUUECKUX HABBIKOB IIPUMEHEHUS CUCTEM KOHTPOJISI BEp-
CHIi IPOrPaMMHOI0 00eCIIeUeHUsI.

1.2 Mecto aucuuniunsl B crpykrype OOIIL: ucuumimaa « CoBpeMeHHbIE TEXHOJIOTUH
IPOrPaMMHUPOBAHUS» OTHOCHUTCS K TUCIMILIMHAM 00s3aTenbHol yactu 610ka b1 (51.0.32).

Jnst ocBoeHMst JUCHUILTMHBI « COBPEMEHHBIE TEXHOJIOTMH IIPOrPaMMUPOBAHUS» UCIOb3Y-
I0TCS 3HAaHMs, YMEHHs M BUJbI AEATEIBHOCTH, (POPMUpPYEMBIE B IPOLECCE M3YUYEHHs AUCLUILIMH
«IIporpammupoBanue», «TexHonorus nporpammupoBanus Java», «TexHonorus pazpaboTKH Ipo-
rpaMMHOro odecredeHus». Jucunmuinia « CoBpeMeHHbIe TEXHOJIOTUU TPOrpaMMHUPOBAHUS» B IIPO-
(eccuoHaIbHOM MOJTOTOBKE BBIITYCKHUKA SBJISAETCSI OAHOM M OCHOBHBIX IMCIIMILUIMH, U3Y4EHUE KOTO-
POI1 MO3BOJIUT CTYJIEHTaM BbIPA0OTAaTh COBPEMEHHBIN MMOX0/] K KAYeCTBY M COJIEPKaHUIO KOMIIBIO-
TEPHBIX IPOTrPaMM.

Jucuunnmaa « CoBpeMeHHbIe TeXHOJIOTUHU MPOTrPaMMHUPOBaHU» 00ECIICUNBACT PACKPBITHE
001IIIeT0 Kpyra BOIPOCOB pa3pabOTKU MPOTrpaMMHOTO 00eCHeYeHusl, OpraHU3aliy Tporecca paspa-
00TKH, KOHTPOJIS Bepcuil U pa3BepThiBaHus. B xo/1e n3ydeHus TuCHUIIMHBI pa30MparoTCsi OCHOBHbIE
CHCTEMbI COOPKH, TECTUPOBAHUS U OTJIAKU, KOHTEHHEpU3allMK 1 pa3BePThIBAHNUS.

1.3 IncuunjuHa HanpaBJjeHa Ha ¢dopMHUpoBaHue ceAyIOIUX KomneTeHuuii: [1K-4,
I1K-5, IIK-7.

- [IK-4. CnocobeH npuMeHsTh COBpeMEHHbIE HH(POPMALIMOHHbBIE TEXHOJIOTHH ITPU ITPOEK-
TUPOBAHHH, pEATTU3aIIH, OLIEHKE KauyecTBa M aHAN3a 3P PEKTUBHOCTH MPOTPaAMMHOT0 odecrede-
HUS /IS peIIeHUs 3a/1a4 B PA3JIMUHBIX MPEAMETHBIX 00JacTAX, MHAMKATOPAMM JIOCTHXEHUS KO-
TOPOW SABJISIETCSL:

e [IK-4.1 — 3HaeT coBpeMEHHbIE TEXHOJIOTUM IMPOEKTUPOBAHUS W MPOU3BOJACTBA IPO-
IPaMMHOTO IPOAYKTA;

o JIK-4.2 — ymeer ucnonb30BaTh M0J0O0HBIE TEXHOJIOTUHU MPHU CO3AAHUU MPOTPAMMHBIX
POJYKTOB;

e [IK-4.3 — uMeeT NMPaKTHUECKUI ONBIT TPUMEHEHUS TIOAOOHBIX TEXHOJIOTHIA.

- IIK-5. Crioco6eH ucnoabp30BaTh OCHOBHBIE METO/IBI U CPEJCTBA aBTOMATHU3ALIUU MTPOCK-
TUPOBAHHUS, PeaTU3allii, UCTIBITAHUHA U OLIEHKH KaueCTBa IPU CO3JaHUHM KOHKYPEHTOCIIOCOOHOTO
IPOTPaMMHOTO MPOJYKTa U MPOrPAMMHBIX KOMIUIEKCOB, a TaKKe CIOCOOEH HMCIOJIb30BaTh Me-
TOJIbI ¥ CPEJICTBA ABTOMATHU3AI1H, CBS3aHHBIE C COIIPOBOXKIECHUEM, AMUHUCTPUPOBAHUEM U MO-
JEpHU3ALMEN TPOrPaMMHBIX MPOAYKTOB M IPOIrPAMMHBIX KOMIUIEKCOB, HHAMKATOPAMH J0CTH-
JKE€HUsI KOTOPOU SABJISIETCSL:

e JIK-5.1 - 3HaeT coBpeMeHHbIE MTPUEMBI PA0OTHI C MHCTPYMEHTAIBHBIMU CPEACTBAMH,
NOJEPKUBAIOLIMMU CO3/JaHUE NTPOTPAMMHBIX IPOAYKTOB M NMPOTrPAMMHBIX KOMIUIEKCOB, UX CO-
MIPOBOXK/IEHUS U aIMUHUCTPUPOBAHUS,

e [IK-5.2 — ymeer ncronbp30BaTh NMOJ00HBIE HHCTPYMEHTAILHBIE CPEJICTBA B TIPAKTHYC-
CKOH JeATEILHOCTH,

e JIK-5.3 — nMeeT NMpakTHYECKHIl ONBIT IPUMEHEHHS MMOJOOHBIX MHCTPYMEHTAIbHBIX
CPEJICTB.

- IIK-7. CnocoGeH 1croib30BaTh OCHOBHbBIE KOHIIENTYAIbHBIE MTOJI0KEHUS (QyHKIIMOHAIb-
HOT0, JIOTHYECKOT0, 00bEKTHO-OPUEHTUPOBAHHOTO U BU3YaJbHOT'O HAMpaBIEHUI MPOrpaMMHUpPO-
BaHUsI, METO/IbI, CIIOCOOBI M CpeICTBA pa3padOTKU MPOTPaMM B paMKax 3THX HaIlpaBJICHUH, HHAM-
KATOPAMHU JIOCTHXKEHUSI KOTOPOH SIBISETCS:

e JIK-7.1 - 3HaeT OCHOBHBIC KOHIIETITYyaJIbHBIC MOJOXKEHUS (PYHKIHUOHAIBHOTO, JIOTHYE-

CKOT0, 00BEKTHO-OPUEHTUPOBAHHOTO U BU3YaJIbHOI'O HAIIPaBJICHUN MPOrpaMMHUPOBAHMSI, METO/BI,



CIocoObI M CpeCTBA Pa3pabOTKH MPOrPaMM B paMKax 3TUX HaIlpaBJICHUH;

e [IK-7.2 — ymeeT nporpaMMHUpOBaTh B paMKax dTUX HAIPABJICHHH;

e [IK-7.3 — uMeeT MpaKkTHYeCKHii ONBIT pa3pabOTKH MPOTPaMM B paMKax ITHX HAIpaB-
JICHUH.

1.4 IlepeyeHb NJIAHUPYEMBIX pPe3yJIbTATOB 00yueHMs. B pe3ynbraTe u3ydeHus qucuu-
IJIMHBI CTYACHT JOJKEH
3HATh:
e  KJIFOYEBBIE MAPAAUTMbl COBPEMEHHOI'O IIPOIrPaMMHUPOBAHUS;
® HE00XOAMMbIE MHCTPYMEHTAJIbHBIE CPEJCTBA /ISl pa3padOTKU COBPEMEHHBIX ITPOTPAMM-
HBIX IIPUJIOKEHUM;
® HMHCTPYMEHTBHI U CPEICTBA TECTUPOBAHUS U OTIIAIKY;
e Heo0XOAMMBbIE HHCTPYMEHTAJIbHbIE CPEACTBA JJI1 KOHTEHHEpU3aluu U OPKECTPOBKH KOH-
TEWHEPU3UPOBAHHBIX ITPUIIOKEHHAN
yMeThb:
e pewarh 6a30BbIe 3a/]a4l aBTOMATH3ALUH;
® yMeTh OOBSICHUTH CIIOCOOBI U METObI PEIICHUS;
®  CaMOCTOATEJIBHO M3y4yaTh Ha CYIIECTBYIOLIUX MPUMEPAaX MPOrpaMMHOIO KOJa CHOCOOBI
pa3paboTKU MPOrpaMMHOI0 OOECTIEUEHHUS;
® [IOKpBIBAaTh IPOTrPAMMHBIN KO TECTAMH;
® pa3BepTHIBATH IPUIIOKCHHUS,
BJIAJIeTh:

e  (0a30BBIMH aNTOPUTMaMHU M TEXHUKAMHU PEUICHUS y4eOHBIX 3a/1a4 MPOrpaMMUPOBAHHS COBPEMEH-
HBIMU S3bIKOBBIMU U TEXHOJIOTHYECKUMHU CPEACTBAMU;

o HaBBIKaMU pa6OTLI C COBPpEMCHHBIMU CUCTEMAaMU KOHTPOJIA Bepcnﬁ.

1.5 O6mas TpyaoeMKoOCTh IMcUMIIMHBI «COBpEMEHHbIE TEXHOJIOTUH TPOrPaMMHUPOBa-
HEs» coctaBisieT 4 3auetHbie equnuilp (naiee — 3E) (144 gaca).

[IporpamMma npegycMaTpuBaeT U3ydeHHE MaTepHralia Ha JIEKIHUIX U J1a0opaTOpHBIX pabdo-
tax. [IpenycMoTpeHa camocTosTenbHas paboTa CTyIEHTOB 110 TeMaM U paszenaM. [Iposepka 3Ha-
HUI OCYIIECTBISIETCS PPOHTAITBHO, WHANBHYATHHO.

1.6 O6bem AMCUMIIMHBI M BUABI YUeOHOIl 1esiTeIbHOCTH

O0beM TUCHUILIMHBI M BH/IbI YUe0HOI JiesiTeJTbHOCTH (0uHast opma o0yueHuUs1)

By yueOHoi padoThI Bcero yacos Cemectp 6
OO6m1ast TpyA0€MKOCTh 144 144
AynuTOpHBIE 3aHATHS 60 60
Jlexuun 24 24
JlaboparopHblie pabOTHI 36 36
CamocrosTenbHas pabora, 48 48
HaIlMCaHUE KypCOBOW PabOTHI
Buna koHTposis 3alMTa KypcoBoil paboThl
By ©TOTOBOTO KOHTPOJISI 36 9K3aMeH




2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE

2.1 Ounas ¢popma 00y4eHuUs

YyeOHo-TeMaTHUYECKHI IJIAH

AyIMTOpHBIE 3aHATHS Camocrosi-
TeJbHas
HaumeHnoBaHue Bcero adora,
Ne JIaGoparop- P
TeM (pa3aesioB) 4yacoB Jlexkuuu HalmucaHue
HbIe PadoTHI N
KYPCOBOM
padoThI
1. |T 1. K
ema | CucreMbl KOHTPOJIS 24 6 8 10
BEpPCHil.
2. | Tema % CucremMbl aBTOMAaTH- 20 4 6 10
4eCKOil COOpKH.
3. | Tema 3. Hamucanue TecToB. 22 6 8 8
4. | T 4. K %
ema OHvTeHHepmaum 99 4 8 12
MIPUJIOKEHUH.
5. | Tema 5. OpkecTpoBKa KOHTEH-
HEPU3UPOBAHHBIX IIPUIIOKE- 20 4 6 8
HUM.
DK3aMeH 36
3ammTa KypcoBoi paboThI
HUTOoro 144 24 36 48
NuTrepakTHBHOE 00YyUeHHE MO JUCIUNJIHHE
HaunmeHnoBanue Bun Popma Koa-
Ne HHTEPAKTHUB- BO
TeM (pa3aeJioB) 3aHSATHSA
HOTO 3aHATHA | YaCOB
1. . PaGora B man
CucTtemMbl KOHTPOJISI BEPCHIA. JIb Td B MaTIBIX 8
rpymnmax
2. N N Brimonnenue
KonTelinepu3anus npuiioKeHUM. JIb DITOTHEHH 8
IIPOEKTA.
HUTOIro 16

3 COJIEP)KAHUE TEM (PA3/EJIOB)

Tema 1. CucremMbl KOHTPOJIS BEpCHii.

Ornpesnenenne cucTeMbl KOHTPOIsS Bepcuil. TUIBI cUcTeM KOHTPOJIS Bepcuid. XpaHeHUe
ucropuu u3MeHeHui. Bersnenue. [IpakTrndeckne acekThl HCIOJIb30BAHUS. EXETHEBHBIN UK
pabotsl. Cnusinue Bepcuil. KoHQmuKkTh U ux paspemienus. brnokupoBku. Pacnpenenenusie cu-
CTeMBI ynpaBiieHus BepcusiMu. CpaBHEHUE CUCTEM yTpaBiieHus: Bepcusimu. KorduryparmonHoe

yIpaBiIeHHE.

Tema 2. CucreMbl aBTOMATHYECKOM COOPKH.
Komnunsnust u coopka npoekta. Mozaenb onucanus npoekta. Cornamienus no KoHpu-
rypauud. JKu3HeHHBIH UK. 3aBucHMOCTH. CpaBHEHHE CHUCTEM aBTOMATHYECKON cOOpkH. 30H-
TUYHBIE TIPOEKTHl. MoHOpeno3uTopun. MynbTHIIpoeKkTHas cOopka. B3anmopeiicTBue co cpenamu

paszpabotku. Kpocc-koMmuisiusi.



Tema 3. Hanucanue TecToB.

MopynpHoOe TecTupoBanue. JJokyMeHTUpOBaHUE Koj1a. IHTerpaliMOHHOE TECTUPOBAHHUE.
[Tpunokenus MoayiIbHOTO TecTUpoBaHus. PazpaboTka yepe3 tectupoBanue. Luki pazpaboTku
yepe3 TrectupoBanue. Fake-, mock-oobektol. Pedakropunr. [TokpeiTie KOza.

Tema 4. KonteiiHepu3anusi NPUI0KeHHI.

[IporpamMMHoOe obecrieueHune A1 aBTOMAaTU3aluK pa3BEPTHIBAHNS U YIIPABICHUS PUIIO-
JKEHUSAMHU B Cpellax ¢ MOJIEPKKON KOHTeHHepu3auuu. CpaBHUTENbHBIA aHAIN3 CYLIECTBYOLIUX
pemienuii. [IporpamMmmHoe obecriedeHue it SMysiui 1 Bupryanusaiuu. Chroot. FreeBSD Jail.
Docker.

Tema 5. OpkecTpOBKA KOHTEiHEPU3UPOBAHHBIX NPHUJIO0KEHHUH.

Konuenuun. Apxurekrypa u komnoHeHTsl. [loacucrema ynpasienus. KoMnoHeHTsI y3-
noB. Macmtabupyemocts. Kitacrepu3zamus KOHTeHHEPHBIX pHiIokeHnd. PazpaboTka u pa3Bép-
ThIBaHUE. PacripocTpaHeHre 1 KOHKYpPEHIIHS.

4 METOANYECKHUE PEKOMEHJAIIUU (YKA3AHUA) JJIsA CTYAEHTOB
11O U3YYEHUIO JUCHUITJIMHBI

4.1 Ob1ue MeToaruecKre peKOMEH Ialuu

B xozie u3ydenust AMCHMUIUIMHBI JOCTUTAETCS OCBOCHUE CTYIEHTAMU TEOPUH U MPAKTHKU
pa3paboTKu COBPEMEHHBIX TPOrPAMMHBIX MMPOAYKTOB, (hOPMHUpYETCS MPEICTaBICHNE 1 HABBIK pe-
aJqu3allid Ha COBPEMEHHOM S3bIKE MPOrpaMMHPOBAaHUS HamOoJiee aKTyaJbHBIX aJTOPUTMOB,
HABBIKU Pa3pa0OTKU NMPUIOKEHUN B COBPEMEHHBIX HHTETPUPOBAHHBIX CpeAax pa3pabOTKH.

[IpencraBnenHbie MaTepuaIbl IPU3BAHBI OPraHU30BATh MIPOLIECC U3YUCHUS TUCITUTUIMHBI
«CoBpeMeHHbIE TEXHOJIOTHH MPOTPAMMHUPOBAHUS.

Crucok IuTepaTyphl O3BOJISIET UCTIOIB30BaTh MAaTePUaIIbl KAk JJIsl TOJATOTOBKH K J1a00-
paTopHbIM paboTam, TaK U AJIs OPraHU3alliid CaMOCTOSTEIbHON MOATOTOBKH, a TaKXKe paciupe-
HUS TIPEICTABJICHUI O HAMPaBJICHUSIX UCCIIEIOBAHMM, TaK UM MHAYE CBA3AHHBIX C IUCIIUTUIMHOM.

4.2 Meroanueckue peKOMEH Ialluu 110 MOATOTOBKE K JIEKIUAM

IIpuctynas x m3ydeHHI0 AMCUMILIMHBI «COBPEMEHHBIE TEXHOJOTMH IPOrpaMMHUpPOBa-
HUSD» CTYZEHT JI0JIKEH UMETh IIPEJICTABIEHNE O COBPEMEHHBIX MTO/IX01aX K pa3paboTKe mporpaMm-
HOTo 00ecreyeHus, 0 NPaKTHYECKOM NIPUMEHEHUH MOJTy4yaeMbIX B paMKax Kypca 3HaHUH.

CaMocrosiTenbHasi MOArOTOBKA K JIEKIUSAM IMPOUCXOAMUT J0 MOCEUICHUS 3aHITHH MyTeM
YTCHUS PEKOMEHIOBAHHON JIMTEPATYPHI U BBIIIOJIHEHUS 3a/1a4, ITOJIyYCHHBIX Ha IPAKTUYECKUX 3a-
HATUSAX. BpINoaHeHHe MHOTUX 3a7ad TpeOyeT OoJiblle BPEMEHM, YeM OTBEACHO JUIsl paboThl B
ayIUTOPUAX YHUBEPCUTETA.

[Tocemenue JeKUU U aKTUBHOE y4acTUE B UHTEPAKTUBHBIX (hOpMax 00ydeHHUs SBISETCS
ere o1HoM popmMoii camocTosITeTbHON paboThl cTyIeHTa. KOHCTIEKTHPpOBaHHE KITIOUEBBIX MBICIIEH
U IPOTPaMMHOT0 KOJla He SIBJsIeTCs 00s13aTeNIbHBIM KOMITOHEHTOM Takoi paboThl, HO peKOMEHY-
eTcs, TaK Kak MOBbIaeT 3(p(EKTUBHOCTh BHIIIOIHEHUS 33aHUI B X0J1€ MPAKTHUECKUX 3aHATHH.

BaxHoii 4acThI0 CaMOCTOATEIHLHON paOOTHI SIBISIETCS TEPHUOIUIECKOE TOBTOPEHUE PO~
JICHHOTO MaTepHalia, 4To crnocoOcTByeT Oosiee riyO0OKOMY YCBOSHHIO 3HaHUHM M yHpOIAET Ipo-
JIBUJKEHHE T10 ITyTH OCBOEHUS MOCIEAYOIINX TEM.

4.3 MeToanueckue peKOMEHIANNH TI0 TIOATOTOBKE K JIA0OPATOPHBIM 3aHSATHSIM
Lenpto 1a00paTOPHBIX 3aHATHH SBISIETCS 3aKpEIUIEHHE TEOPETUUYECKOro MaTepHrania JieK-
Ui ¥ BBIPa0OTKA YMEHUS UCIOIb30BaHUS MHPOPMALIMOHHBIX U JPYTUX PECYPCOB, MPEIOCTaBIsIe-
MBIX YHUBEPCUTETOM.
ITonroroBka k mabopaTOpHBIM paboTaM MperonaraeT U3yu4eHHue TeOPeTUYECKOro mMare-
puana o yKasaHHOW TeMme, ¢ UCII0JIb30BAHUEM KOHCIIEKTOB JIEKIIMM U JOIOJHUTEIBLHON JIUTEpa-
Typsl. [Ipn HEOOXOAMMOCTH MOKHO 00palaThes 3a KOHCYJIbTallMel K IPenoaBaTeto.
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B nporniecce moAroToBKH K 3aHATHSIM PEKOMEHIYETCS B3aMMHOE 00CYXKIEHNE MaTepuaa,
BO BpPEMA KOTOPOI'0 3aKPCIUIAOTCA 3HAHUA, 4 TAKKC HpI/I06peTaeTC$I IIpaKTUKa B U3JIOKCHUU U
Pa3bACHCHUH ITOJTYUYCHHBIX 3HaHHI>1, Pa3sBUBACTCA pCUb.
B ciydae nosiBiieHUs KaKUX-JIMOO BOMPOCOB CIIEAYET 00panaThCsi K MPEroaaBaTesio B 4achl
€ro KOHCYJIBT&L[Hfl.

Jlist mpoBeIeHUs MPAKTUYECKUX 3aHATHI HCIIONB3YIOTCS KOMIIBIOTEpHI, ocHarieHHsie OC
Windows 7 u Beiie, OC Linux, Java Development Kit, NetBeans, Git, Maven, Gradle, Docker
CUCTEMa 3JIEKTPOHHOTO 00pa30BaHMs YHUBEPCUTETA. BO3MOKHO HCIIOIb30BaHUE MMPOCKTOPA HIIH
HHTepaKTI/IBHOP'I JOCKH.

4.4 Metoandeckne peKOMEH IAIMN K CAMOCTOSTEIIbHOM paboTe CTYJCHTOB

CamocrosiTenbpHast paboTa CTYICHTOB TP U3YYCHUU TUCHUTUTHHB « COBpEMEHHBIC TEXHO-
JIOTHH IPOTPaAaMMHPOBAHUS» OPraHU3yeTCs ¢ IEIbI0 (OPMUPOBAHUS TPO(HECCHOHATBLHBIX KOMIIC-
TEHIUH, TOHUMAaEMBbIX KaK CITOCOOHOCTh MPUMEHSTh 3HAHUS, YMCHUS ¥ TMYHOCTHBIE Ka4ecTBa IS
YCIICUIHOM JISTEILHOCTH B ONPE/ICIICHHOM 001aCTH, B TOM YHCJIC:

— (opMuUpoOBaHHS YMEHHIA 110 MOUCKY U UCIIOJIb30BAHUIO PA3IMYHBIX HCTOUHUKOB HH(OP-
MalliH;

— KA4eCTBEHHOT'O OCBOCHHS M CHCTEMATH3AIUH TIOJYYCHHBIX TCOPETUICCKUX 3HAHHM, UX
yIIIyOJICHHS M PACIIMPEHUS IO TPUMEHEHHIO HA YPOBHE MEXKIIPEIMETHBIX CBS3CH;

— (opMUpOBaHHS YMEHUS MPUMCHSTh TIOJIYYCHHbIC 3HAHUSI HA TIPAKTHKE;

— pa3BHUTHA TO3HABATEIBHBIX CIIOCOOHOCTEH CTYIACHTOB, (POPMUPOBAHUS CAMOCTOSTEIIh-
HOCTH MBIIIJIEHHUS;

— pa3BHUTHSA AKTHBHOCTH, TBOPUECKON MHHUIIMATHUBBI, CAMOCTOSTEILHOCTH, OTBETCTBEHHO-
CTH M OPTaHU30BAaHHOCTH;

— (¢opMHUpOBaHUS CTIOCOOHOCTEN K CAMOPa3BUTHIO;

B xoxe u3yuenus nucuuiuivHbl « TexHOIOTHS MporpaMMHUpOBaHus Javay mpesiaraercs
BBITIOJTHUTH PA3JIUMYHBIC BUJIBI CAMOCTOSATEIILHOW PabOTHI:

— BBITIOJIHEHUE WHINBUYJTbHBIX 33JJaHHUH JTAOOPATOPHBIX padoT;

— TMOATOTOBKA K aYJUTOPHBIM 3aHSATHSIM;

— H3Y4YCHHE OTJICIBHBIX TEM (BOIIPOCOB) JAUCIHUILTUHBI B COOTBETCTBHH C YI€OHO-TEMAaTH-
YECKUM IIJIAHOM, COCTaBJIEHUE KOHCIIEKTOB;

— TMOATOTOBKA KO BCEM BHJIaM KOHTPOJBHBIX UCTIBITAHUH.

B Mmeroanueckux ykazaHUAX W3TAraeTcsl MOPSAIOK BHITIOJHEHHS J1a0OpaTOPHBIX PaboT.
[Tpu BeImoMHEHMH paboT ucnoab3yrotes Java Development Kit, NetBeans, Git, Maven, Gradle,
Docker.

K 3auery mo maboparopHoii paboTe MpeabsBISETCS MPOSKTHI, pa3MEIICHHBIC B OTKPHITOM
PETO3UTOPHH CUCTEM KOHTPOJIISI BEPCHIA.

4.5 TlepeyeHp yueOHO-METOIUUECKOT0 0OecrieueH s Ul CaMOCTOSATeNIbHON paboThl 00y4ya-
OIIMXCS 110 TUCIIHTIIHHE:
1. Ouenounsle cpencTna.
2. 3ananus.
3. Criucok Tem i co0eceIoBaHus Ha SK3aMeHe.
4. Criucok JuTepatypsl U HH)OPMAIIMOHHBIX PECYPCOB.

4.6 PexoMeHIaIiuy 1Mo HaTMCaHUIO KypPCOBOH pabOTHI

KypcoBast pabota — oHa U3 00s3aTelbHBIX OPM YyUeOHO-HCCIEA0BATENBCKOM pabOThI
CTYZICHTA, BBITIOJTHSIEMAsI B IIPEJIeNIaX YacoB, OTBOJUMBIX Ha CAMOCTOSITEIIbHOE N3yUEHHE JUCITH-
wiHbl B cootBeTcTBUU ¢ DI'OC BO. KypcoBas paboTa BeimonHseTcs B cOOTBETCTBUU ¢ [lomoxke-
HUEeM 0 KypcoBoi padote (mpoekte) B DI'bOY BO «BI'TIY ».



Y4eOHO-MeTOAMYECKOE 00ecTiedeHHe CAMOCTOATEILHON padoThI

CTYACHTOB II0 JUCHUIIJINHE

Ounas ¢popma o0ydeHus1

HaunumenoBanue
pa3aena (TemMbl)

D opMbl/BHABI
CaMOCTOAITEJILHOM
padoThbI

KounvecTBo
4acos, B
COOTBETCTBMHU C
Y4eOHO-TeMAaTH-
YEeCKHUM ILUIAHOM

Tema 1. CucteMbl KOHTPOJISI BEPCHIl.

[IpopaboTka TeopeTHuecKoro
MaTepuaa 1o KOHCIIEKTaM
nekmuii. CoOop MaTepuaia
JUTSI BBIITOJIHEHUS KypCOBOM
pabotsl. [logroroBka TekcTa
KypcoBoil paboThl. UTeHue
PEKOMEHI0BaHHOM TUTEepa-

TYPBL.

10

Tema 2. CucreMbl aBTOMAaTHYECKOMH

COOpKH.

[TpopaboTka TeOpeTHIECKOTO
MaTepuaa 1o KOHCIIeKTaM
nexuuii. Coop Matepuana
JUIS. BBIIIOJIHEHUSI KypCOBOM
pabotsl. [loaroroBka Tekcra
KYpCOBO# paboThI.

10

Tema 3. Hanmcanue tecToB.

[IpopaboTka TEOpPETUIECKOTO
Marepuaia 1o KOHCIeKTaM
nekuuit. Coop marepuana
JUISL BBITIOJIHEHHSI KypCOBOM
pabotsl. [loaroroBka TekcTa
KYPCOBO paboTBHI.

Tema 4. KonTeliHepu3anus npuioxe-

HUH.

[IpopaboTka TeopeTHueCcKOro
Marepuaia 1o KOHCIeKTaM
nekuuit. Coop marepuana
JUIS1 BBITIOJIHEHUSI KYpCOBOM
pabotsl. [logroroBka TekcTa
KYPCOBOI pabOTBHI.

12

Tema 5. OpkecTpoBKa KOHTEMHEpH-

3UPOBAHHBIX HpHJ’IO)KCHPIfI.

IIpopaboTka TeOpeTHIECKOTO
Marepuala 1mo KOHCIeKTaM
nexuuii. Coop MaTepuana
JUTSL BBITTOJTHEHHS KYPCOBOM
pabotsl. [TonroroBka Tekcra
KYPCOBOM paboTHI.

UToro

48

5 MPAKTUKYM 110 IMCHUIIJIMHE

CucremMbl KOHTPOJISI BepCHid.

Jlaboparopnas padota Nel «YmpasinenueM perno3utopuem git»: 2 yaca

JlaboparopHast pabota Ne2 «YmpaBieHne BeTKaMu MPoeKTa»: 4 yaca

JIaboparopnas padota Ne3 «Pull request u perieHsupoBanue Koga»: 2 4aca




CucremMbl aBTOMaTHYECKOH COOPKH.
Jlaboparophas padota Ned «Pabora ¢ Maven u Gradle»: 2 yaca
JIaboparopnas padorta Ne5 «Kpocc-xkommuiasiius cmakey: 4 gaca

Hanucanue TecToB.
JlaboparopHast pabota Ne6 «MoaynpHOE TeCTHpOBaHUE»: 4 Haca
JlaGopaTtopHas pabota Ne7 «IHTerpanimoHHOE TeCTUPOBaHHUE»: 4 yaca

KonTeliHepu3zauusi NpuJIoKeHH .
JIaboparophas padota Ne «Kounreitnepusanus Dockery: 4 yaca
JIaboparopnas pabora Ne9 «Ympasinenue koHreiinepamu docker-composey: 4 yaca

OpkecTpoBKA KOHTETHEPU3MPOBAHHBIX NPUJIOKEHH .
JIaboparopnas padota Nel «OcHoBbl Kubernetesy: 2 gaca
JlaboparopHas padota Nel «Knacrepuzanusy»: 4 yaca

6 IMAJAKTHYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISA (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OuneHo4HbIe CpeaCTBA, MOKA3ATEIH U K

HTEPUH OLIEHUBAHUS KOMIIeTeHUMH

HNunexc
KOMIIe-
TEeHIHH

OneHounoe
CpeaCTBO

IToxa3zaTenu
OLICHUBAHUSA

Kpurepun onenuBanuns
c()OpMHPOBAHHOCTH KOMIIeTEHIU I

TK-4,
TK-5,
TK-7

[IpobGnemuas
3a/a4ya

Huskuii — 1o 60 6ayuios
(HEeyAOBIIETBOPUTEINIHHO)

PaboTta cTyaeHTa He 3acUUTHIBaeTCA
eCIIu:
1. cryneHT oOOHapyXuUBaeT HeyMeHHue
BBITIOJHATH pellieHus: OoJblIei yacTu 3a-
JTaHU,

JIOTyCKaeT rpyOble OMMOKU B pelle-
HUM 337a4, OECIOpsI0YHO ¥ HEYBEPEHHO
u3jaaraeT MaTepuall.

IToporoBerit — 61-75
OajuIoB
(YIOBIETBOPUTEIHHO)

CryneHT oOHapyXHUBaeT 3HaHHE (op-
MyJl ¥ TIOHUMaHHE OCHOBHBIX METOJIOB
peleHus 3aad, Ho:

1. w3naraer pemieHUs] HEMOJIHO U JIOITyC-
KaeT HETOYHOCTH B BBIUYHCIICHUSX;

HE YMEET palMOHAIBHO pemarh 3a-

Jlauu.

BazosBelil — 76-84 0amioB
(xopor0)

CTyneHT BBINOJHSET paboOTy IOJHO-
CTbIO, OOHApYy>KMBAaeT NMOHMMaHHE Mare-
puana, HO:

1. nomyckaeT HEKOTOpbIE BBHIYHUCIUTENb-
HBIE OIINOKH,
2. HeOpex)HO ohopMIISIET peLIeHHUS;

JEMOHCTPUPYET  pemIeHus  3aaa4y
TOJIBKO B PaMKax ajirOpUTMOB, M3Yy4eH-
HBIX Ha 3aHATHSIX.

Beicoknii — 85-100
OaJUIOB

(oTMYHO)

CryneHT mnody4yaeT BBICOKMN Oa,
eCu:
1. BeITONIHSAET 3aJaHWE B HOJHOM OOB-
eMe;
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2. OOHapy>XWBaeT TOHMMAaHHUE MaTEpH-
ana,
3. UCIMOJIB3YEeT PAIMOHAIBHBIC CIIOCOOBI
pelIeHus 3a1ad;

JNEMOHCTPUPYET YMEHHE ITOJIb30BaThCSI
JOIIOJIHUTCIIbHBIMU HCTOYHUKAMU 3HaA-
HUIA.

I1K-4,
[1K-5,
ITK-7

Jlabopatop-
Has pabora

Huzskuint

(Hey10BJIETBOPHUTEIIHLHO)

JlaboparopHas paboTa CTyIeHTY He 3a-
CUUTBIBACTCS €CITH CTYJICHT:
1. nonycTuit uyncno omubOOK U HEJOUETOB
MPEBOCXOIAIIIEE HOPMY, TIPU KOTOPOH Tie-
peceKkaeTcsi HOpOroBbIil OKA3aTEb;
2. WM €CJIH MPABUIIBHO BBIITOJIHUI MEHEE
MIOJIOBHHBI PabOTHI.

[ToporoBssiii

(YZIOBIIETBOPUTEIHHO)

Ecnu cTyaeHT mpaBUIIBHO BBITOJIHUII
HE MEHee IMOJOBUHBI PadOTHl MM JOIY-
CTHII:

1. He 6onee ABYX TpyObIX OMIKUOOK;

2. nunu He Oosee oAHOM rpy0oil U OJIHOM
HerpyOoii OIMOKY U OZHOTO HEJI0YeTa;
3. wim He Ooyee ABYX-TpeX HErpyObIx
OIINOOK;

4. unu oTHOW HEeTpyOOl OmMOKH M Tpex
HE/I0YETOB;

5. WM TpU OTCYTCTBHM OUIMOOK, HO IPH
HAIMYUH YETHIPEX-TISITH HEJI0UETOB.

bazoBwrit
(xoporo)

Ecnu cTyneHT BeimoaHMI paboTy mod-
HOCTBIO, HO JIOMYCTHJI B HEH:
1. He Gonee ogHOW HErpyOOW OMIMOKH U
OJIHOTO HEJI0YeTa;
2. iy He 6oJiee IBYX HEJ0UETOB.

Bricokuit
(oTHM4HO)

Ecnu crynenr:
1. BbIMOAHMI paboTy 0e3 OmuOOoK U HEJ0-
YEeTOB;
2. TonyCTHJI He 00Jiee OJTHOTO HEJIOUETA.

[1K-2

Kypcosas
pabora

Huszkuii
(HeynoBIIETBOPH-
TEJIBHO)

e He BoinosiHeHb! TpeOoBaHuUsA K 0OpM-
JeHuto  paboT,  COMIaCHO  HOPMO-
KOHTPOIJIIO.

e He packpbITo OCHOBHOE COJEpKaHHUE
y4eOHOro Marepuania.

e KypcoBas pabora He gomylIeHa Hayy-
HBIM PYKOBOJHUTENEM K 3alIHUTE.

e He cdopMupoBaHbl KOMIETEHIHUH,
YMEHHS M HaBbIKH.

[ToporoBsslii

(YIOBJIETBOPUTENBHO)

e BrimonHeHs! TpeboBaHus K odopmiie-
HUIO paboT, COTJIACHO HOPMOKOHTPOJIIO.

e He moiHO pacKpwITO COAEpKAHKUE Ma-
Teprana paboThl, HO TOYHO HCIOIB3YETCS
TEPMHUHOJIOTHS; HApYIIIEHA ONPEe/IeIICHHAS
JIOTHYECKAsl TMOCIIEAOBATEILHOCTb.
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e B pabote mpencTaBieHa mpakTUYECcKas
YacTh, BRITIOJTHEHHAS CAMOCTOSTEILHO; HE
MOKa3aHO YMEHUE WIUTIOCTPUPOBATH TEO-
PETUYECKUE TOJIOKEHHUSI KOHKPETHBIMU
MpUMEpPaMH U UX MPUMEHEHHUE B HOBOM
CUTYaLlUH.

e [lpu 3ammure paboThl MPOJEMOHCTPH-
poBaHa C(HOPMHPOBAHHOCTh KOMITETEH-
LW, YMEHMH M HAaBBIKOB, JOIMYIICHBI
HEJIOYETHI MPU OCBEILIEHUH OCHOBHOT'O CO-
JIep>KaHUsT KypcOBOWM pabOThI, MOTYyYEHbI
OTBETHI HE HAa BCE BOMPOCHI KOMHUCCHH.

bazosBrrit
(xopor10)

e BrpimonHensl Bce  TpeboBaHHS K
odopmiieHHI0 paboT, COrjIacHO HOPMO-
KOHTPOJIIO.

e JlonHO packphITO colep:kaHue Mare-
puana; Marepuan M3JIOKEH TpaMOTHO, B
OTpEeIeIEHHON JIOTMYECKON MOoCe0Ba-
TETBHOCTH; TOYHO MCIOJIB3YETCS TEPMHU-
HOJIOT U

e B pabote npenacraBieHa mpakTUYeCKas
YacTh, BBITIOJIHEHHAS CaMOCTOSITENIBHO;
MOKa3aHO YMEHHE WILTIOCTPUPOBATH TEO-
PETUYECKUE TOJOKEHUSI KOHKPETHBIMHU
puMepamHu.

e [lpu 3ammre paboTHl MPOAEMOHCTPH-
poBaHa C(HOPMHUPOBAHHOCTH KOMIIETEH-
LU, YMEHMM M HAaBBIKOB, JOIIYIIEHbI
OJIVH — JIBa HEAOUYETA ITPU OCBEIIECHUH OC-
HOBHOTO COJEpKaHHs KypCOBOM pabOTHI,
MOJTy4YeHBI OTBETHI HE Ha BCE BOMIPOCHI KO-
MHUCCHH.

Bricokwnii
(oTnHMuHO)

e BrimonHeHsl Bce TpeboBaHHS K
opopMIIeHHIO PpabOT, COTJIIACHO HOPMO-
KOHTPOJTIO.

e [losHO pacKphITO COAEpX)aHUE MaTe-
puana; Marepuan U3JI0XKEH TpaMOTHO, B
ONPEETIEHHON JIOTHYECKOM TOCIe0Ba-
TEITBHOCTH; TOYHO HMCHOJB3YETCS TEPMHU-
HOJIOTHSI.

e B pabote mpeacTaBiieHa MpaKTUIECKas
4YacTh, BBIMIOJIHEHHAs CaMOCTOSITENBHO;
MMOKa3aHO yMEHHUE WILTIOCTPUPOBATH TEO-
pETUYECKUE TOJOKEHUSI KOHKPETHBIMHU
npuMepaMu U UX TPUMEHEHHE B HOBOM
CUTyaluu.

e [Ilpu 3ammre paboTHl MPOAEMOHCTPU-
poBaHa CHOPMHPOBAHHOCTh U yCTOWYH-
BOCTh KOMIIETEHLIMI, YMEHUA U HABBIKOB;
MIOJIyYEHBI NOJIHBIE OTBETHI HAa BOIPOCHI
KOMHCCHH.
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6.2 HpOMe)KyTO‘lHaﬂ aTTeCTanud CTYACHTOB IO TUCHUIIJINHE

[TpoMexyTouHass arrecranus SBISIETCS IPOBEPKOM BCEX 3HAHMM, HABBIKOB U YMEHUH
CTYJEHTOB, IPUOOPETEHHBIX B MPOLECCE U3YUEHUS TUCHUILIMHBL. DOpMOIi NPOMEKYTOUHON aT-
TECTAaLMM 110 JUCLUUIIIMHE SBJISETCS YK3aMEH.

JI1st OLleHUBaHUs PE3yJIBTaTOB OCBOCHHUS AUCLUIUIMHBI IIPUMEHSIETCS CIEAYIOIHNE KpUTe-
PHH OLICHUBAHUS.

Kpurtepun onleHuBaHMsl YCTHOIO 0TBETAa HA IK3aMeHe

OrnieHKa 5 (OTIMYHO) CTABUTCS, €CJIH:

® TIOJIHO PACKPBITO COJIEP’KaHKME BOIIPOCOB B 00BEME MPOTPAMMBI U PEKOMEHIOBAHHOM JIH-
TepaTypsl;

® YETKO M NMPAaBHILHO JaHbBI OMPEICICHHS U PACKPBITO COACPKAHNE KOHIENTYaTbHBIX ITOHS-
TUH, 3aKOHOMEPHOCTEN, KOPPEKTHO MCIOJIb30BAHBI HAYYHBIE TEPMUHBL

e Ul J0Ka3aTelbCTBA HCIIOJIB30BAaHbI PA3JIMYHBIC TEOPETHYCCKUE 3HAHUS, BBIBOJBI W3
HaOJIIOIEHUI U OIIBITOB;

® OTBET CAMOCTOSITCIIbHBIN, UCUCPIBIBAIOIININ, 0€3 HABOSIIINX JIOTIOTHATEIHLHBIX BOIIPOCOB,
C ONOpOM Ha 3HaHUS, NMPHUOOPETEHHBIE B IMPOLECCE CHEIHMAIM3AIMHA IO BHIOPAHHOMY
HaIpaBJICHUIO HHPOPMATHUKH.
Orenka 4 (X0opolll0) CTaBUTCS, €CIIHU:

® PACKpPBITO OCHOBHOE COJIEpKaHUE BOIIPOCOB;

® B OCHOBHOM IPAaBWJIBHO JIaHBI ONPEICICHHS MOHSATUH M HCIIOIh30BaHBl HAYyYHBIC TEp-
MHHBI;

® OTBET CAMOCTOSTEIbHBIN;

® OmpeeNeHUs MOHITHI HEMOIHBIE, JOMYIIEHBl HAPYIICHHS TOCIIeIOBATEIbHOCTH U3JI0XKe-
HUs, HeOOJIbIIIME HETOYHOCTH MPHU UCIIOJIH30BAHUU HAYYHBIX TEPMHUHOB WJIM B BEIBOJIAX U
00001IEHUSIX, UCTIPABIIIEMBIE 110 TIOTIOTHUTEILHBIM BOITPOCAM IK3aMEHATOPOB.
Ornenka 3 (YAOBICTBOPUTEIBHO) CTABUTCS, €CIIH:

® YCBOGHO OCHOBHOE COJIep)KaHHE Yy4eOHOro Marepuasia, HO U3JI0KEHO (pparMeHTapHO, HE
BCET/Ia IOCIIeI0BATENIBHO;

e omnpe/eNneHrue MOHITUH HETOCTATOYHO YETKOE;

® HE UCIIOJIb30BaHbI B KAYECTBE JI0KA3aTEIbCTBA BEIBOIBI M3 HAOIIOICHHI U OIILITOB HIIH JI0-
MyIIEHbI OIIMOKU NP UX U3JT0KEHHH,

e JIOMYIICHBI OUTMOKN U HETOYHOCTHU B UCIIOJIb30BAHUN HAYYHOU TEPMUHOJIOTHUH, OTIpeIesie-
HHUH TTOHSATHH.
Ouenka 2 (HEYAOBJICTBOPUTEIBLHO) CTABUTCS, €CIIU:

® OTBET HEMPaBUJIHHBIN, HE PACKPBITO OCHOBHOE COZIEpKaHUE MPOTPAMMHOT0 MaTepuana;

e He JaHbBl OTBETHI Ha BCIIOMOTAaTeNbHbIE BOIIPOCHI 9K3aMEHATOPOB;

® JIOMYyIICHBI TPyObIe OMIMOKU B OMPEIEICHUN TOHATUH, IPU UCTIOIB30BAHUH TEPMUHOJIO-
THH.

Kpurtepun oueHnBanus KypcoBoii padoThI

Ouenka 5 (OTIIMYHO) CTABUTCS, €CIIU:

Bo BBenenun nmpuBoauTCcs 000CHOBAaHHE BBIOOpA KOHKPETHOM TEMbI, MOJHOCTBIO pac-
KpBITa aKTyaJIbHOCTb €€ B HAy4YHOU OTpaciu, YETKO ONPEAEIEHBI TPAMOTHO ITOCTABJIEHBI 3a/1a41 U
1eJb KypcoBoil paboTel. OCHOBHAs 4acTh pabOThlI IEMOHCTPUPYET OOJIBIIOE KOJIUYECTBO MPOUH-
TaHHBIX aBTOPOM paboT. KpuTuuecku nmpoynTaHbl UCTOYHHUKH: BCSI HEOOXOMMas WHGOpMAIH
IIPOAHAIM3UPOBAHA, BEIWICHEHA, JOTMYECKH CTPYKTYpUpOBaHa. IIpucyTCTBYIOT BBIBOABI U Ipa-
MOTHBIE 000011IeHNs. B 3aKi0oueHnn cAeaHbl JIOTUYHbIE BBIBOJBI, 2 COOCTBEHHOE OTHOLICHHE
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BBIPKEHO YETKO. ABTOP KYpPCOBOM pabOTHI IPaMOTHO JIEMOHCTPUPYET OCO3HAHUE BO3MOXKHOCTH
IIPUMEHEHHUs UCCIIEyEMBIX TEOPUH, METONOB Ha IpakTuKe. IIpuiioxkenue conepKuUT LUTATH U
TaOJIUIIBI, HIUTIOCTPAIIUK U IUArPAMMBI: BCE HEOOXOMMbIC MaTCPHAIIBL.

KypcoBas pabora HamucaHa B CTWJIE aKaJeMHUYECKOTO MUChMa (MCIOJIb30BAH HAYHBIH
CTHJIb M3JIOKEHHS MaTepuaia). ABTOp aJeKBaTHO MPUMEHS TEPMUHOJIOTHIO, TIPABUIIBHO 0(op-
mun ccbuiku. OdopmiteHne paboThl COOTBETCTBYET TPEOOBAHHUSIM HOPMOKOHTPOJISI, OMOIMorpa-
¢bust, TpuIToKeHUsT 0POPMIICHBI Ha OTIMYHOM ypoBHE. OO0BEM pabOThI 3aKITIIOYACTCs B Mpeienax
ot 20 no 30 cTpanwuil.

O1enka 4 (X0opolll0) CTaBUTCS, €CIIHU:

Bo BBeieHHH COIEPIKUT HEKOTOPYHO HEUETKOCTh (hOopMyITMpOBOK. B 0CHOBHOI €€ yacTu He
BCEr/ia MPOBOUTCS KPUTUICCKUI aHAIN3, OTCYTCTBYET aBTOPCKOE OTHOIIIEHUE K M3yYEHHOMY Ma-
Tepuany. B 3akiroueHNM HealleKBaTHO HCIIOJIB30BaHA TEPMHUHOJIOTHS, HAOIIOIAIOTCS HE3HAYM-
TEJbHBIC OIMUOKYU B CTHJIC, MHOTHE IIUTATHI TPAMOTHO O(OPMIICHBI. J{OMyIIeHbI HE3HAYUTEIIHHBIC
HETOYHOCTH B 0hopMIIeHUH OnOrorpaduu, IPUIOKCHHH.

OrneHka 3 (y10BJETBOPUTEIbHO) CTABUTCS, €CIIH:

Bo BBezieHNM COAEPIKUT JIUILID MTONBITKY 000CHOBaHUS BbIOOpA TEMBI U aKTYyaJIbHOCTH, OT-
CYTCTBYIOT uéTKue popmynupoBku. PacruibiBuaTo onpeneneHs! 3a1a4u u neinu. OCHOBHOE cofiep-
YKaHHE — TIepecKa3 Uy)KUX HJIeH, HapyIIeHa JIOTUKA U3JI0KEHHSI, aBTOP TOMBITAICSA CHOPMYITHPO-
BaTh BBIBOJIbL. B 3aKiIl0Y€HUH aBTOP MOMBITAJICS cAeaaTh 0000IeHNs, COOCTBEHHOI'O OTHOLLICHUS
K paboTe MpaKkTU4eCKH He NMpOosBUI. B mpuiiokeHnu TOMmyIieHo HeCKOIbKOo TpyObix omubok. He
BbIJIEpKaH CTUJIb TPEOyeMOro akaJeMMYECKOIo MUChMa I10 MIPOEKTY B LIEJIOM, YACTO HEBEPHO YIIO-
TpeOJIAIOTCS HAYYHbIE TEPMUHBI, CCHUTKU 0()OPMIICHBI HErPaMOTHO, HAOIIOIaeTCs TUIaruar.

Ornenka 2 (HEeYJIOBJIETBOPUTEILHO) CTAaBUTCS, €CIIN:

Bo BBeeHnu He colep:KUT 00OCHOBAHUS TEMBI, HET aKTyalln3auu TeMbl. He 0003HaueHsI
" [OCJIM, 3aaa4u IMPOCKTa. BHYTpeHHHH JIOTUKA BCET0 M3JIOKCHUA MMPOCKTA cimabast. Her KpUTH4YC-
CKOTO OCMBICJICHHS TPOYUTAHHOTO, KaK U COOCTBEHHOTO MHEeHUs. Het o0o01ienuii, BbiBoA0B. B
3aKJIFOYEHNUN HE MPUBEJEHBI IPaMOTHbIE BBIBOBL. [Ipuiokenus 1160 BoBce HET, TMO0 OHO HEJO-
cTato4yHo. B pabote Habm0qaeTCst OTCYTCTBUE CCHUIOK, TUIaruaT, He BBIACPKAH CTUIb, HEBEPHOE
UCIIOJIb30BaHue TepMUHOIoruu. [1o opopmienno HabIrOgaeTCs Psii HENOYETOB: HE COOJIIOICHBI
OCHOBHBIE TpeOOBaHUS HOPMOKOHTPOJS, a Oubnuorpadusi ¢ MPHIOKEHUSIMU COJEpKAT MHOTO
OIHOOK.

TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTECpPHUAJIbI, H606X0}II/IMLIC AJIsA
OHCHKHU PE3yJbTATOB OCBOCHHUS TUCIHUIIIMHDBI

IIpumepsbl NpodJIeMHBIX 32124
3agaua 1

J111s mpeAcTaBIEHHBIX TPOEKTOB MTPOBEIUTE OLIEHKY ONTHMAILHOTO KOJIMYECTBA pa3padoT-
qukoB. Kakum 00pa3zomM MOXKHO paclpeieiuTh paclpeeIiCHHe MEXTy HUMU 3a]1a4.

Urpa naTHamkwy.

Urpa Mopckoii 60¥i ¢ BO3SMOXKHOCTBIO UTPHI IO CETH.

Desktop npuioxkeHne yuera KOHTUHICHTa COTPYAHUKOB ISl OT/IeJIa KaIpOB.
Web npuoxenne yuera KOHTUHI€HTa COTPYAHUKOB JUISl OT/IENa KaIpOoB.
Web npunoskenue (haiiioBoro XpaHuInIna.

Cucrema yrpaBiieHHs OTOIUIEHHS U BEHTUISLIMM OBOILEXPAHUIIMILA.

I e
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Kak momeHstoTcst posii pa3pabOTYHKOB €CJIM U3 TIPOEKTa YOpaTh OJHOTO YeJIOBeKa?
Kak moMeHstoTcst poiu eciy U3 MpoeKTa yoparh MOJIOBUHY YYaCTHHKOB?

3angaua 2
Jlig pesicTaBiIeHHbIX 3a/1a4 IPUBEIUTE MOPSIIOK U HA3BaHUE KOMMUTOB:
Peanusanus COpTUPOBKH ITy3BIPHKOM.
[NonknroueHue u noayyeHne HHGOpMaLUu U3 6a3bl JAHHBIX.

Peanu3anus oToOpaskeHus crimcka coTpyAHuKoB B desktop npuiioskeHuu.
Paspaborka mpocreiiiieii ceTeBoil mporpaMmMbl 0OMEHa TEKCTOBBIMHU COOOIICHUSMH.

Eall A

IIpumepsbl 1ab6opaTopHbIX padoT
JlaGopaTropnas padora Nel «YnpaBieHuem pernosuropuem git»
Heab padoThl: U3yYUTH OCHOBBI PAOOTHI C CUCTEMOU KOHTPOJIS BEpCUid git.

TeopeTnyecKkue CBeICHUA:

Cucrema ynpasnenus Bepcusimu (Version Control System, VCS) — nporpamMmmHuoe oGecrie-
yeHue Juisg o0serdeHus: paboThl ¢ u3MeHstoleiics napopmanueit. Cucrema ynpaBiieHUs] BEpCH-
SIMU TIO3BOJISIET XPaHUTh HECKOJIBKO BEPCUI OJTHOTO M TOTO XK€ TOKYMEHTa, IPH He0OXOAMMOCTH
BO3BpAaLIaThCs K 00J€e paHHUM BEpCHUSIM, ONPEAEATh, KTO U KOTJa CJeall TO WK HHOE U3MEHe-
HUE, U MHOTO€ JIpYToe.

Takue cuctembl HanboIe€ NIMPOKO UCTIONB3YIOTCS IPU Pa3paboTKe MPOrpaMMHOro odec-
NEYEHHUs U1 XpaHEHUs! UCXOJHBIX KOJOB pa3pabaTsiBaeMoil nporpamMmbl. OJIHAKO OHU MOTYT C
yCIIEXOM MPUMEHSTHCSA U B JIPYTHX 00JIACTAX, B KOTOPBIX BeIETcs paboTa ¢ OOJIBLIIMM KOJIHYe-
CTBOM HENPEPBHIBHO U3MEHSIOLIMXCS AJIEKTPOHHBIX JTOKYMEHTOB. B uacTHOCTH, cCHCTEMBI yIpaB-
nenus BepcusimMu npumenstorcs B CAIIP, o0bIyHO B cOCTaBe CHUCTEM YIIpaBlIEHHs JaHHBIMH 00
uznienuu (PDM). VnpasneHnue BepcHsIMH UCHOJIB3YETCSI B MHCTPYMEHTaX KOH(UIYyparMOHHOTO
ynpasienus (Software Configuration Management Tools).

Buner VCS:

®  JIOKQJIbHBIE CUCTEMbI KOHTPOJIS BEPCUIL;

®  [IEHTPAJU30BaHHBIE CUCTEMBI KOHTPOJISI BEPCHIl;

e  JIEHEHTPaIN30BaHHbIE CUCTEMbI KOHTPOJISI BEPCHUA.

JlokaJibHBIE CHCTEMBbI KOHTPOJIsI Bepcuil. MHOTHeE JII0[I1 B Ka4€CTBE METOZA KOHTPOJIS
BEpCHUI PUMEHSIOT KONMpOBaHUe (aiiIoB B OTAEIbHYIO AUPEKTOPUIO (BOSMOXKHO J1aXe, TUPEK-
TOPHIO C OTMETKOM MO BpEMEHH, €CIIM OHU JJOCTATOYHO COOOpa3uTeabHbl). JJaHHBIH M01X01 OYEeHb
pacnpocTpaHéH M3-3a €r0 MPOCTOTHI, OJHAKO OH HEBEPOSITHO CHIIBHO MOJBEP’KEH MOSBIECHUIO
omnOoK. MOKHO JIerKo 3a0bITh, B KAKOW TUPEKTOPUHU Bbl HAXOAUTECH, U CIIy4aifHO U3MEHUTH HE
TOT (pailyl WM CKONMUPOBaTh HE Te (alibl, KOTOPHIE Bbl XOTEIH. s TOro, 4YTOOBI PEMIUTh ATY
npobieMy, MporpaMMUCTHI IaBHBIM-1aBHO pa3zpabotanu nokansHble CKB ¢ nmpocroii 6a3oii naH-
HBIX, KOTOPasi XpaHUT 3aIlMCU O BCEX U3MEHEHUSX B (paiiyax, OCyIIeCTBIIsAS TEM CAMbIM KOHTPOJIb
pEeBU3UNL.

ILlenTpann3oBaHHbIE CHCTEMbI KOHTPOJIS Bepceuii. Cienyromas cepbé3Has npodisiema, ¢
KOTOPOH CTAJIKUBAIOTCS JIIOH, — 3TO HEOOXOIUMOCTh B3aUMOJICHCTBOBATh C IPYTUMHU pa3padboT-
yukamu. Jjis Toro, 4To0bl pa3oOpaTbes ¢ HEW, OblIN pa3paboTaHbl HEHTPATU30BaHHBIE CUCTEMBI
koHTpoJs Bepeuit (LICKB). Takue cucremsl, kak: CVS, Subversion u Perforce, umeroT ennHcTBeH-
HBII cepBep, collepKaluil Bce Bepcuu (ailiioB, U HEKOTOPOE KOJMYECTBO KIIMEHTOB, KOTOPBIE TO-
JTy4aroT (Gaissl U3 3TOro HeHTpanuzoBaHHoro xpanunuia. [Tpumenenne LICKB sBisinoch cran-
JapTOM Ha MPOTSHKEHUU MHOTHX JIET.



15

JenenTpanu3oBanubie cucteMbl KOHTpoJisa Bepeuii (JICKB). B JICKB (takux kak Git,
Mercurial, Bazaar unu Darcs), KIHEHTBI HE MPOCTO CKAYUBAOT CHUMOK BceX (PailyioB (COCTOSIHUE
¢aitnoB Ha onpeaenEéHHBIA MOMEHT BPEMEHH): OHU MOJHOCTHIO KOMUPYIOT peno3uTopuil. B atom
clIydae, e€Clid OJIMH U3 CEPBEPOB, Yepe3 KOTOPBIN pa3padOTINKN OOMEHUBAINCH JAaHHBIMU, YMPET,
000 KIIMEHTCKHM Perno3uTOpruil MOXKET OBbITh CKOITUPOBAH Ha IPYroi cepBep AJIs MPOAOKEHUS
paboTel. Kaxxiast Konust permo3uTopust SIBISIETCS TIOJTHBIM O3KAroM BCEX JTaHHBIX.

bonee Toro, muorue JICKB MoryT oJHOBpEMEHHO B3aUMOJICMCTBOBATH C HECKOJbKUMHU
yAaNEHHBIMU PETIO3UTOPUSIMH, OJIaroapsi STOMY BBl MOXETE paboTaTh C pa3TUIHBIMU TPYIIIIAMU
JIOJIeH, TPUMEHsIsl pa3JIMYHbIe [TOAX0 bl €TUHOBPEMEHHO, B paMKaX OJIHOTO MPOEKTa. ITO MO3BO-
JSIET MPUMEHSATH Cpa3y HECKOJBKO MOJXO0/I0B B pa3paboTKe, HApUMEp, HePaAPXUIECKHE MOJICIIH,
YTO COBEPUICHHO HEBO3MOXKHO B IIEHTPAIM30BAHHBIX CUCTEMAX.

Git (MpOM3HOCHUTCST «THT») — pacrpeieCHHas cUcTeMa yIpaBieHus BepcusMu. [Ipoekt
Ob11 co3nan Jlunycom TopBaibacom [Uis ynpaBiieHus: pa3paboTkoit sjpa Linux, nepBasi Bepcust
BbinyuieHa 7 anpenst 2005 rona.

Cucrema cripoeKTHpOBaHa Kak Ha0Op Mporpamm, CHEIHalIbHO pa3paboTaHHBIX C YYETOM
WX HCIIOJIB30BAHMSI B CIICHAPHUSAX. DTO MO3BOJIICT yIOOHO CO3/1aBaTh CIICIUATN3UPOBAHHBIC CH-
CTeMBbl KOHTpOJIsS Bepcuid Ha Oa3e Git wim mojb3oBaTenbckue unrepdeiicsl. Hanpumep, Cogito
SIBIIIETCSI UMEHHO TaKMM IPUMEpoM 000J109KH K periosutopusiM Git, a StGit ucnonssyet Git s
yIpaBlieHUs KOJUIEKIMEH UcTipaBieHuii (mardeit). Psii cepBUCOB pe10CTaBIAIOT XOCTHHT JIJIs git-
peno3uTopueB, cpeau Hanbosee u3BecTHbIX — GitHUb, SourceForge, Gitea, Bitbucket, GitLab.

3aganue.

1. Cospaiite B IDE 1npoekT, KOTOPBI BEIBOAUT B KoHCOIb «Hello World!y.

2. Co3snatp penosuropuii Ha GitHub. (MoxxHO ncnions3zoBats GitLab wmu Bitbucket).

3. CUHXpOHH3UPYHTE JTOKAIBHBIN Perno3uTopuil, ¢ co3aanubM Ha GitHub.

4. Coznpartp (aitn readme.md, B KoTOpoM OyzieT CollepKaThCsl OMUcaHue pazpadaTbiBae-

MOT0 MPOEKTa. 3aTeM 3aKOMMHUTUTh U3MEHEHUs B readme (aiine B git peno3utopuit

OTnpaBUThH JTOKATEHBIC H3MCHEHHSI HA BHEIITHUI PETIO3UTOPHH.

[IpenocTaBUTh JOCTYN K YJAIEHHOMY PEMO3UTOPHIO €€ OJJHOMY MOJIb30BaTEINIO.

7. Ynpanurte nokaiabHble (ailibl IPOEKTa U CKIOHUPYHUTE ylajleHHbIN peno3uTopuil. 3a-
MyCTUTE TIPOEKT.

SRl

IIpumeuanue:
TyTopuain mo ucnonbp30BaHUIO git CMOTPETh Ha caiite https://githowto.com/ru.

KoHnTpoJsbHbBIE BONIPOCHI:

1. [ns yero Hy»HBI CUCTEMBI KOHTPOJISI BEPCHI.
2. Jlnst gero Hy»HBI commit, push, pull.

3. s gyero HyxHBI BeTkH (branch).

4. Jlna gyero HyxeH pull request.

JlabopaTopHas padora Ne6 «Moay/ibHoe TecTUpOBaHMe»: 4 yaca
Heab padoThl: U3yYUTh OCHOBBI MOJIYJIBHOTO TECTUPOBAHUS JaVa MPUIOKESHUN.

Teopernyeckue cBeIeHHS:

MopynsHOE TeCTUPOBAHUE, WU FOHUT-TECTUPOBAHME (aHTJI. Unit testing) — mporiecc B mpo-
rPaMMHUPOBAHHUH, TIO3BOJISIONINN MPOBEPUTH HAa KOPPEKTHOCTh OTAENbHBIE MOAYJIH HCXOIHOTO
KOJ1a IPOTPaMMBI.

Wnes cocTouT B TOM, YTOOBI MHUCATh TECTHI Ui KAXKAOH HETPUBHAIBHON (YHKLIUU WU
MeTo/a. DTO MO3BOJISET TOCTATOYHO OBICTPO MPOBEPUTH, HE TIPUBEIIO JIM OYEPETHOE U3MEHEHHE
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KOJla K PEerpeccuu, TO €CTh K MOSIBICHUIO OIIMOOK B YK€ OTTECTUPOBAHHBIX MECTaX MPOTrPAMMBI,
a Takxke o0yerdaer oOHapyKCHHUE U YCTpaHEHUE TakuX omuoOok. B maHHOW pabore MBI Oyaem
MCIIOJIb30BaTh IOHUT-TECTHI JIJIsl MPOBEPKHU (PYHKIIMOHATBHBIX TPEOOBAHUMN MPOTPaAMMBbI.

JlJis Mcnosib30BaHusl IOHUT-TECTOB Oyaem ucrnonb3oBarh JUnit. JUnit — Oubnmoreka yis
MOJIyJIbHOTO TECTHPOBAHUS MporpaMMHOro obecrieueHusi Ha si3bike Java. [Ipumep roHUT-TecTa,
MIPOBEPSIIOIETO PaBEHCTBO 2+2=4, mpuBeeH Ha PUCYHKE 6. 1.

JI1st MOTy TBHOTO TECTUPOBAHHUS HEOOXOIUMO HCIIOIb30BaTh IpaiiBepsl U 3armymiku. Unit
(DneMeHT) — HauMEHbBIINN KOMIIOHEHT, KOTOPBII MOXHO CKOMIMJIMPOBATh. [[paiiBepbl — MOLYyIU
TECTOB, KOTOPBIE 3aIyCKAIOT TECTUPYEMBIN JIEMEHT. 3arIyIIKH — 3aMEHSIOT HEJJOCTAIOLIUE KOM-
MOHEHTHI, KOTOPBIE BHI3BIBAIOTCS SJIEMEHTOM H BBITIOIHSIOT CIEAYIONINE eHCTBUSA:

e BO3BPAIIAIOTCS K DJIEMEHTY, HE BBIIOJIHSS HUKAKHUX JIPYTHX JIEHCTBHIA;

e 0TOOpaXKarOT TPACCHPOBOYHOE COOOIEHNE M MHOTJa MPEAIaraloT TeCTepy MpoaoI-
KHUTh TECTUPOBAHUE;

e BO3BpAIIAIOT MOCTOSHHOE 3HAYEHUE WU MPEAIAraloT TECTEPy CaMOMY BBECTH BO3-
BpallaeMoe 3Ha4CHUE;

® OCYUIECTBISIOT YIPOIICHHYIO PEaTU3allii0 HEJOCTAIONICH KOMIIOHEHTHI;

® UMUTHUPYIOT UCKIIOUUTEIbHbIC WM aBAPUITHBIC YCIOBHS.

IIpeaBapuTesbHasi MOATOTOBKA K padore. Tak Kak aNropuTM pealu30BaH Ha S3BIKE
Java, TO FOHUT-TECTHI ClelyeT MucaTh ¢ ucnosib3oBanueM oubmuoreku JUnit (). Jomyckaercs uc-
MOJIL30BAaTh JTIFOOYI0 yI00HYI0 cpeny paspadborku (IDEA / NetBeans / np.).

1. import org.junit.Test;

2. import junit.framework.Assert;

3.

4. public class MathTest {

5.

G. @Test

7. public wvoid testEquals() {

8. Assert.assertEquals(4, + 2);
9. Assert.assertTrue(4 == + 2);
10. }
11.
12. @Test
13. public wvoid testMotEquals() {
14. Assert.assertFalse(5 == + 2);
15. }
16. }

Pucynok 6.1 — JIuctuHr Koz1a mpuMepa MOIYyJIbHOTO TECTa

Jlnist ympomeHns 3a/1a4d, Mpe/iaraeTcsl BBIOJHUTh HHTETPAIIHOHHOE TECTUPOBAHKE T10
BOCXOJAIIeMY MoAXo.y. [Ipy UCTIONBb30BaHUM 3TOTO METO/1a MO/Ipa3yMeBaeTCs, YTO CHavaja Te-
CTHPYIOTCSI BCE MTPOrPaMMHBIE MOYJIH, BXOJSIINE B COCTAB CUCTEMBI, U TOJBKO 3aTeM OHU 00b-
€IMHSIOTCS JJI1 MHTETPAlMOHHOT0 TeCTUpOBaHus. [Ipy TakoM Mo1X0/1€ 3HAYUTEIHHO YIPOLIAETCs
JIOKAJIM3aIHs OIUOOK: €CIIM MOJYJIH MPOTECTUPOBAHBI IO OTIEIIBEHOCTH, TO OIMIMOKA IPU UX COB-
MECTHOM paboTe ecTh mpobiema ux uHTepdeiica.

HecmoTpst Ha TO, 4TO MHTErpAIlMOHHBIE TECTHI HE SBJISIOTCS IOHUT-TECTAMHU B KIlacCHYe-
CKOM TOHMMAaHUH, NPH BBIIOIHEHUHU 3ajlay J1abopaTopHOi paboThl HEOOXOIUMO HCHOIb30BATh
o6ubmoteky JUnit 1 HanMcaTh MOAYJTb FOHUT-TECTUPOBAHKS BPYYHYIO (MCTIONB3Ysl Java-aHHOTa-
K (@Test u fokymeHTanuio 6udimorexu JUnit).

JUnit:
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Tabmuna 6.1 — Auroranumu JUnit

AHHOTALUSA Onucanue
@Test public void method() [TomeuaeT MeTO KaK TECTOBBII
@Before public void method() Merton OyJeT BBIMOIHATHCS MEPE]] KK IbIM TECTOM,

MOJKET OBITh HCIIOIB30BaH IS IIOJATOTOBKHU TE€CTO-
BOT'O OKpY>K€HUS (MHUIMATU3ALIUY, YTEHUS JaHHbIX)

@After public void method() Mertox OyAeT BBITOIHATHCS MOCIE KaKIOr0 TECTA.
MO3KeT UCIIOIBb30BaThCS IS OTYMCTKH OKPYKCHHS,
yIaJeHUs] BpEMEHHBIX TaHHBIX.

Tabmuua 6.2 — TecToBbIE METOIBI

Curnarypa Onucanue

fail(String) Bei3biBaet c60ii. MoeT ObITh UCIIOIB30BaH, YTOOBI Y10~
CTOBEPHUTHLCS, YTO ONpPEJIC/ICHHAs YacTh KOJIa HE JJOCTHT -
HYTa WK [IOKA TECTOBBIA METOJI HE PEaln30BaH.
assertTrue(true) / [Tocrostnuo OyneT true / false. MoxeT OBITh HCIIOJIB30-
assertTrue(false) BaH, 4TOOBI MPEIONPEACTUTh PE3yIbTAT TECTA, TOKA OH
HE PeaM30BaH.

assertsEquals([String message], | IIpoBepsieT, paBHBI JIK IBE BeTMUYMHBI. BakHO: 17151 Mac-
expected, actual) CHBOB IIPOBEPSETCS CCHIIKA a HE COACPIKUMOE.
assertsEquals([String message], | IIposepsier, coBnaaaroT jiu Beauuunbl float u double
expected, actual, tolerance)

assertNull(Jmessage], object) ITposepsiet, uTo 00BeKT null.
assertNotNull([message], object) | ITposepsiet, uro 06beKT He null.

assertSame([String], expected, ITposepsiet, uTO 00€ MEpEeMEHHBIE CCHUTAIOTCS HA OJTUH
actual) 00BEKT.

assertNotSame([String], [TpoBepsieT, 4TO MEPEMEHHBIE CCHUTAIOTCS HA Pa3HbIE
expected, actual) 0O0BEKTBHI.

assertTrue([message], boolean ITpoBepsieT ycnoBue Ha HCTUHHOCTb.
condition)

3amanme:

1. Ortkpoiite BoiOpanHyto IDE u co3maiiTe mpoekT, peanusyrouuii MareMaTHuyecKue
(GYHKIIUM CIIOKEHUS, YMHOKEHUS, JeJIEHUS, U3BJICUECHUSI KOPHSL.

2. Tonkmouure k mpoekty 6ubmuoreky JUnit.

3. Cozpnaiite xapkac mis toHuT-TectoB (Hampumep, B IDE Eclipse MoxHO BBIOpaTh HYX-
HBII KJIacc, OTKPBITh KOHTEKCTHOE MEHIO, U BhIOpaTh New->Junit test case, B MOSIBUBILIEMCS THa-
JIOTOBOM OKHE BBIOPATh METO/IbI, /ISl KOTOPBIX MOHAI00ATCS FOHUT-TECTHI).

4. Co3znaiiTe IOHUT-TECT COTIACHO ONMMCAHHBIM TPEOOBAHUSIM.

5. OrtnaapTe U 3aMyCTUTE FOHUT-TECT.

6. OrueHure pe3yabTaThl BHIIOJHEHHS IOHUT-TECTUPOBAHUS U CHENaliTe COOTBETCTBYIO-
LI1E BBIBOJBI.

[Ipumeuanue:
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Jlist paboThI CO3aeTCsl OTAEIBHBIN perno3uTopHii ¢ daitmom readme.md, B KoTopoM OIu-
chIBaeTcs 3aianue u ykaspiBaetcss @O u rpynmna uCroJHUTEIIS.

KoHTpoJibHbIE BONIPOCHI:

1. JIns uero Hy>XHO TECTMPOBAThH POrpaMMHOE obecreueHue?
2. B 4em paznuune OTIagKU M TECTHPOBAHUS MPOTrpaMm?

3. Kakue cymecTByoT pa3HOBHIHOCTH TECTUPOBAHUSA?

4. KakoBblI 33/1a4i MOJYJIbHOTO TECTUPOBAHUSA?

IIpumepHbIe TeMbI KYPCOBBIX padoT

1. Paspaborka Telegram-6oTa mpemoCTaBiISIOIIErO CIPABOYHYIO HH(OPMAIIMIO O YHH-
BEPCUTETE.

2. Pa3zpaboTka npuiIoKeHHs MOPCKOW 00 ¢ BOBMOYKHOCTBIO CETEBON MIPHI.

3. Pa3paboTka cuCTEMBI CTATHCTUYECKOTO aHAIM3a IPOrPAMMHOTO KOJIa.

4. Pa3paboTka mpoeKTa MOOWIBHOTO TIpUIIOKEeHUsT BenoTtpexkep.

5. Pazpabotka mporpaMMHOIN CHCTEMBI CTETaHOTPaPUUECKOro BCTpauBaHUs MH(OpMa-
MU B IU(PPOBOE N300paKECHHE.

6. PaspaboTka mporpaMMHOIN CHCTEMBI CTEraHOTPaPUUECKOro BCTpauBaHUs MH(OpMa-
1M B 1U(poBOE ayIHuo.

7. Pa3paboTka mporpaMMHOT0 KOMITJIEKca sl 00paOOTKH JaHHBIX Ha BEIOPaHHYIO TeMa-
THKY.

8. Paspabotka mporpaMMHOI CHCTEMBI BCTpauBaHHs IIU(PPOBOTO BOASHOTO 3HAKA B IU-
pOBOE H300paKeHHE.

Bonpocsl k dk3ameny

CucreMbl KOHTPOJIS BEPCUI: ONPEAEIEHUE, METO/IbI XPaHEHUE N3MEHEHUM.

Tunsl cucrem KOHTpOIIs Bepcuil. CpaBHEHHE Pa3IMUHbIX CUCTEM.

CucTeMbl KOHTPOJISE BEPCU: €KeTHEBHBIN IIUKJI PAaOOTHI.

CucreMbl KOHTPOJIS BEPCUI: CIMSIHUE BEPCHUl, KOH(DIIUKTHI U UX pa3pellieHusl.

PacripenienieHHbIE CHCTEMBI KOHTPOJISL BEPCHM.

CucreMbl aBTOMaTHYECKON COOPKH MPOEKTA: )KU3HEHHBIE IIUKIIBI.

CucTteMbl aBTOMAaTHYECKOH COOPKHU NMPOEKTa: 3aBUCMOCTH, YIIPaBJIEHHE BEPCUIMHU.

Kpocc-kommumsius. [Ipouieccopbl 1 MUKpOKOHTpoJLIepsl cemerictBa ARM.

Hanucanue tectoB: MoayIbHOE TECTUPOBAHUE.

0. Pa3zpaboTka uepe3 TeCTHpOBaHUE.

1. Hukisl pa3paboTKH yepe3 TECTUPOBAHUE.

12. PedaxTopwuHr.

13. HHTerpanuoHHOe TECTUPOBaHHE.

14. TecrupoBanue: Fake-, moCKk-00bEKTHI.

15. KonreitHepu3aus NpHIOKECHHH.

16. CpezactBa oOecIIeYnBAIONTUE SMYJISIIHIO H BUPTYATH3AIHIO.

17. OpkecTpoBKa KOHTEHHEPU3UPOBAHHBIX MPUIOKEHUIN: KOHLICTIIIHSL.

18. OpxkecTpoBKa KOHTEHHEPU3UPOBAHHBIX MPUIOKECHUN: apXUTEKTypa U KOMIIOHEHTHI,
MOJICUCTEMA YIIPABJICHUS.

19. OpxkecTpoBKa KOHTEHHEPU3UPOBAHHBIX MPHIIOKEHH: KOMITOHEHTHI y3JI0B, MaCIIITa-
OMpyeMOCTb.

20. Knacrepu3anus KOHTEHHEPHBIX MPUII0KCHUM.

21. OpkecTpoBKa KOHTEHHEPU3UPOBAHHBIX MPUIIOKEHUN ! pa3pabOTKa U pa3BepThIBAHUE.

RRpooo~NoOR~wNE
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YPOBHsI cOPMHPOBAHHOCTH

Pe3yibTaT OLEHHMBAHUSA
Tun 3ana- Ne Bec (0ays1B1, MOJTy4YEeHHbIE 32 BBINOJI-
HUSA 3aJJaHus (6am) HEeHUe 3aJaHusl / XapakTepu-
CTHKA NPAaBUJILHOCTH OTBETA)
3aKpBITHIN THII, BbI-
1, 2, 1 6 — momHOE MPaBUIBHOE COOTBET-
0Op OJHOTO TIpa- 1
3 ctBue; 0 6 — ocTalbHBIE CITy4an
BriIbHOTO (1 13 4)
3aKpBITHIN THII, 45 1 1 6 — monHOE MPaBUILHOE COOTBETH
«(BEpHO/HEBEPHO ’ ctBue; 0 6 — ocranbHbIE Cllydyan
3aKpBITHIN THII, BbI- 2 0 — IOJHOE MPaBUJIBHOE COOTBET-
0Op HECKOJIBKUX OT- 6,7 2 crtBue; 1 0 — ogHa omuOKa / HEIoJ-
BeTOB (3 U3 6) HBI 0TBET; 0 6 — OCTaJIbHBIE CITyYau
3aKpbITHIN THII, 2 0 — IOJHOE MPaBUJIBHOE COOTBET-
YCTaHOBJICHHE  CO- 8,9 2 crtBue; 1 0 — ogHa omuOKa / HEIoJ-
oTBeTCTBUS (4 Ha 4) HbII 0TBET; 0 © — OCTaNbHBIE CIIyyau
3aKpBITHIN THII, 10 2 © — IOTHOE MPaBUJIBHOE COOTBET-
YCTAaHOBJICHUE TIO- 11 ' 2 crBue; 1 0 — omHa ommuoOKa / HEMOJI-
CJIeI0OBATEIbHOCTH HBIIi 0TBET; 0 6 — OCTaNbHBIE CITyYau
OTKpBITHII THII, 12, 3 3 6 — moJHOE MPABUIIBHOE COOTBETH
KpaTKUH OTBET 13 ctBue; 0 6 — ocranbHbIE Cllydan
5 0 — moJIHOE TIPaBUIILHOE COOTBETH
OTKpBITHII THIIL, 14, 5 cTBUe; 3 60 — onHa omuOKa/HETOY
[Pa3BEPHYTHII OTBET 15 HOCTh / HemonHbld oTBeT; 0 6 —
ocTaJbHBIC CITy4Yau
dopmupyemast Nuaukaropsl chopMHPOBAHHOCTH KOMIIE-
KOMIIETEHITHUsI TEeHIHHU

[1K-4. CnocobGeH NpuUMEHSTbH
COBpEeMEHHbIE HH()OPMAITOHHBIE TEeX-
HOJIOTHM TIpU MPOEKTHPOBAHUU, pea-
JM3anuy, OI[eHKe KauyecTBa M aHan3a
3¢ EKTUBHOCTH MPOTrpaMMHOTO obec-
MEYeHUsS Il pPelieHus 3a7ad B pas-
JIMYHBIX TMPEIMETHBIX 0071acTAX

[1K-4.1 — 3HaeT coBpeMEeHHbIE TEXHOJIOTHHU MPO-
€KTUPOBAHUSA U MPOU3BOJCTBA MPOTPAMMHOIO MPO-

JyKTa;

I1K-4.2 — ymeeT HCITOJIB30BATh MOJO0HBIE TEX-
HOJIOTUHU IIPY CO3JaHUM ITPOTrPAMMHBIX ITPOJYKTOB;

[1K-4.3 — uMeeT MPaKTUIECKUH OIBIT IPUMEHE-
HUS MOI00HBIX TEXHOJIOTUN

3aganue 1

BHuMarensHO pounTanTe 3aaHNE U YKa)KUTE OAUH IPABWIbHBIA BAPUAHT OTBETA!
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OcHOBHas LI€JIb CUCTEMBI KOHTPOJISI BEPCHIT — 3TO:
ABTOMaTHUYECKasi KOMIUJISALUS KOJ1a

XpaHeHue U yIpaBJICHUE HCTOPUEH U3MEHEHHH (ailioB
Ob6ecnieueHne Kpocc-miaThOpMEHHON COBMECTHMOCTH
['enepanus 1oKyMeHTaLUU

OrtBeT: 2

3ananue 2
BaumarensHO npounTaiiTe 3a1aHNE U YKaXKUTE OAUH NPABWIbHBIA BAPUAHT OTBETA!
Kakoii Tur cucteMbl KOHTPOJISI BEPCHI UCHOJIB3YET LIEHTPAIM30BAHHBIN CEpBEP IS Xpa-

HEHUS perno3uTopusi?

1.

2.
3.
4

AP

Pacnipenenénnas
JlokanbHas
[enTpann3oBaHHas
['ubpuaHas

OtBet: 3

3aganue 3

BHumarensHO npounTaiiTe 3a1aHue U yKaKUTE OAWH NPaBUIbHBIA BapUaHT OTBETA!
Kaxoii nHCTpyMEHT SIBJISIETCS CUCTEMON aBTOMATUYECKOM cOOpkH [yist Java-nipoeKToB?
Git

Maven

Docker

Jenkins

Ortser: 2

3aganmne 4
BepHno nu cnenyronee yrBepxaeHue?
B pacnipenenéHHbIX cUCTEMaxX KOHTPOJIS BEPCUH KaXKIbIi pa3paOOTUHK UMEET MOIHYIO KO-

MU0 PEIIO3UTOPUS.

OrtBet: Bepno

3amanme 5

Bepno 1u cnieyroniee yrBepxkaeHue?

Bertsnenue (branching) B Git ucronb3yeTcs TOIBKO IS CO3JaHUS PE3EPBHBIX KOMUM KOJa.
OtBet: HeBepHo

3aganue 6
BaumarensHO mpounTaiiTe 3aJaHME M YKKUTE TPU MPABUIBHBIX BapUaHTa OTBETA:

Kakue n3 nepeurcieHHbIX CUCTEM SIBIISIFOTCSI CUCTEMAaMU KOHTPOJISL BEpCHit?

1.

2
3.
4.
5
6

Git

Maven
Subversion (SVN)
Gradle

Mercurial

Jenkins

Otser: 1, 3,5

3amanme 7
BaumartensHO TpounTaiiTe 3aJaHWe M YKOKHUTE TPHU TPaBUIBHBIX BapHaHTa OTBETA:

Kakue u3 nepeunciieHHbIX IeHCTBUN BXOAAT B KEAHEBHBIN ITUKI padoTsl ¢ Git?

1.

Co31aHre HOBOTO PETIO3UTOPHS
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KnonupoBanue penosutopust

BHecenune u3sMeHeHHi 1 KOMMUT

OTtrnpaBka U3MEHEHHH Ha YAIEHHBIA peno3uTopuid (push)
Hacrpoiika cepBepa HEIPEPBIBHON UHTErPALIUU

CnusiHEE BETOK (merge)

OtBet: 2, 3,4

SR

3ananne 8

IIpounTaiiTe 3a1aHKe U yCTAaHOBUTE COOTBETCTBUE MEX/Y MOHIATUAMHU U UX ONpPE/IEICHU-
SAMU:

Betss (branch) : OtnenbHas auHUS pa3paObOTKH B PEIO3UTOPUHT

Kondumukr cnusnus (merge conflict) : Cutyarus, Korja u3MEeHeHUs B pa3HbIX BETKax 3a-
TParuBaroOT OJIHU U TE K€ CTPOKU KO/a

Kommur (commit) : dukcanus n3MEeHEHHH B PEMO3UTOPUHN C YHUKAJIBHBIM WICHTU(UKA-
TOPOM

Knonuposanue (clone) : Co3ganue J0KaaIbHOM KONUHU yIAIEHHOTO PEIIO3UTOPHUS

3aganue 9

[IpounTaiite 3aaHre U YCTAHOBUTE COOTBETCTBHE MEX]Ly CUCTEMaMH COOPKU U UX XapaK-
TEPUCTHKAMH:

Maven : Ucnonszyer XML s onucanus cOOpKH, OCHOBaH Ha KOHIEHIMH KU3HEHHOTO
IUKJTA

Gradle : Mcnionb3yet Groovy unu Kotlin DSL, noanepxuBaetT ”HKpeMeHTaIbHbIe COOPKHU

Ant : Ucnions3zyer XML, He nMeeT BCTPOEHHOM CUCTEMBI YIIPABJICHHS 3aBUCUMOCTIMHU

3ananmue 10
[IpounTaiite 3aaHKe 1 yCTAHOBUTE MOCIEA0BATEIHHOCTh STANIOB TUITMYHOTO KU3HEHHOTO
nukiaa Maven-npoekra:

1. validate

2. compile

3. test

4. package
3aganue 11

[TpounTaiiTe 3amaHue U yCTAaHOBUTE MOCIIEAOBATENBLHOCTh IIArOB JJISl Pa3pelieHus] KOH-
¢nuxTa cnusHus B Git:
1.
2. Bemoaauts KOMaHay git merge
3. IIpoananu3upoBaTh KOH(MIMKTYIONINE U3MEHEHUS
4. BpyuHyI0 OTpeIaKkTUpOBaTh KOHMIUKTYOMKE (ailibl
5. 3aduxcupoBath pe3ynbTaT CIUAHUA (commit)

3apanme 12

BuuMatenbHO mpounTaiTe 3a1aHUE U BIMUIIUTE MTPaBUIIbHBIN OTBET:

Kakoii komano# B Git MO’KHO MPOCMOTPETH UCTOPUIO KOMMHUTOB B TEKYIIIEH BETKE?
Otgert: git log

3ananme 13

BaumarensHo — mpouuTaiiTe  3aJjaHMe U BOUIIUTE  OPaBWIbHBIM ~ OTBET:
Kaxoit ¢aiin B kopae Maven-nipoekta coAep>KUT OMUCAaHUE TTPOCKTa B €T0 3aBUCUMOCTEN?

Oreer: pom.xml
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3aganue 14
BHuMaTenpHO mpounTaiiTe 331aHUe U 3aMUIINTE PA3BEPHYTHI 000CHOBAHHBIN OTBET:
OOpsicHUTE, B 4€M MPEUMYIIECTBA MCIIOJIB30BAaHUS PACHPEENEHHBIX CUCTEM KOHTPOJIS

Bepcuii (Hampumep, Git) nepen nenrpanu3oBanabpiMu (Hampumep, SVN). [IpuBenure He MeHee
TpEX apryMeHTOB.

1.

IIpumep oTBera:

ABTOHOMHOCTB PadoThI: KaXKAblil pa3padOTUMK HMEET MOJHYIO JIOKAIbHYIO KOIUIO pe-
MO3UTOPUS, YTO TTO3BOJISIET pabOTaTh 6€3 MOCTOSHHOTO JIOCTYTIA K IIEHTPAIbHOMY CEpPBEpY.
BbicTpoTa onmepanuii: OOJIBIIMHCTBO Onepanuil (IIpoCMOTp MCTOPUH, CO3JaHUE BETOK)
BBITOJIHSIOTCS JIOKAJIBHO, YTO 3HAYUTEIBHO YCKOpSET paboTy.

I'udkocTh BeTBJIEHUS U CJAMAHUSL: paclpe/ielEHHbIe CUCTEMbI YIIPOIIAIOT CO3AaHUE Be-
TOK W WX CIMSHHUE, YTO CIIOCOOCTBYET BHEIpEeHHIO coBpeMeHHbIX npaktuk (GitFlow,
GitHub Flow).

OTKa30yCTOHYMBOCTB: B CIIydae BBIXO/[a U3 CTPOS IIEHTPAILHOTO CepBepa, UCTOPHS IIPO-
€KTa COXPaHSAETCs Ha BCEX JIOKAIbHbBIX KOMUSX.

3aganme 15
BHuMaTenpHO mpoYMTaiiTe 3aJaHUe W 3alUIINTE Pa3BEPHYTHIH OOOCHOBAHHBIM OTBET:

Onummre, Kak CUCTEMbl aBTOMaTH4ecKoi cOopku (Hampumep, Maven uiu Gradle) ymnpomator
nporecc pa3paboTku U moaep Ky Java-mipoektoB. [IpuBeante He MeHee TPEX KOHKPETHBIX ac-

YupasieHue 3aBUCMMOCTSIMU: aBTOMAaTUYECKOE CKauMBaHUE U MOAKIIOYeHHE OUOIHO-
TEK U3 HEeHTPaATbHBIX perniosutopueB (Maven Central), 9To n30aBiseT OT pydyHOTO yIpaB-

CranpapTu3anms CTPYKTYPbI IPOEKTA: HCIOJIb30BaHUE COIJIAIICHUN MO PacIOIOoXkKe-
HUIO UCXOJHOTO KO/Ia, PECYPCOB U TECTOB, UTO obseryaet onboarding HOBBIX pa3paboTUu-

ABTOMATH3alMA KU3HEHHOI0 WHUKJA: TpenonpenenéHuele ¢aspl cOopku (clean,
compile, test, package, install, deploy) mo3Bomsitot crannapTuzupoBats nporeccsl CI/CD.

TICKTOB.
IIpumep oTBera:
1.
nenus JAR-daitnamu.
2.
KOB.
3.
4.

Hozmep;mca MHOTOMOIYJBbHBIX IIPOEKTOB: BO3MOXHOCTDH OpraHU3alluv 30HTUYHBIX ITPO-
CKTOB 1 MOHOPCIIO3UTOPHUEB C YIIPABJICHUEM 3aBUCUMOCTAMU MECKAY MOAYJISIMU.

dopmupyemasi
KOMIIETEHI U

Nuaukaropsl
TEeHIUU

copMHpOBAHHOCTH KOMIIe-

IIK-5. CrocobeH ucnonb30- I1K-5.1 — 3HaeT coBpeMeHHbIE ITPUEMBbl pabOThI

BaTb OCHOBHBIC MCTOABI H Cpe)ICTBa
ABTOMATH3AIMH MIPOCKTHPOBAHUS, pe-
aJIn3alluu, I/ICHBIT&HI/I?I 1 OLICHKHU Ka4vc-
CTBa MPHU CO3JaHHHM KOHKYPEHTOCIIO-
COOHOr0 MPOTrPaMMHOI0 MPOAYKTa U
MPOrPaMMHBIX KOMILIEKCOB, a TaKkKe
CIIOCOOEH HCIIOIL30BaTh METOABI U
CpeICTBa aBTOMATH3aIUH, CBI3aHHbBIC
C COIPOBOXJICHHUEM, aIMHHHCTPUPO-
BaHHEM U MOJICpHU3AILIMEH TPOrpaMM-
HBIX IIPOJYKTOB U IIPOTPaMMHBIX KOM-
IJICKCOB

C WHCTPYMEHTAJIBLHBIMH CPEJCTBAMH, MOJICPKUBAIO-
IIMMU CO3JaHUE NPOTPAMMHBIX MPOAYKTOB M IIPO-
TPaMMHBIX KOMIUIEKCOB, X COTIPOBOXKICHUS 1 aIMUHH-
CTPUPOBAHMS;

IT1K-5.2 — ymeeT wHcIioJIb30BaTh MOIOOHBIC WH-
CTPYMEHTAJIbHBIE CPE/ICTBA B MPAKTHUECKOW JEATENb-
HOCTH;

[1K-5.3 — uMeeT NpaKTHYeCKUii ONBIT IIPHUMeE-
HEHWUSI TOT0OHBIX HHCTPYMEHTAIBHBIX CPEJICTB.

Samanue 1

BHuMarensHO pounTanTe 3a4aHue U YKaXKUTE OJUH IIPABUIIbHBIA BAPUAHT OTBETA!
Kaxoit ¢hpeitMBOpK galie BCero UCIob3yeTcsl 11 MOAYJILHOTO TECTUPOBaHUS B Java?

1. JUnit




H~own

Tax?

H~own
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Spring
Maven
Docker
OtBet: 1

3aganue 2
BHuMarenpHO IpoYUTAalTE 3aJaHUE U YKAXKUTE OAWH IIPaBWIBHBII BADUAHT OTBETA!
Kakoi HHCTpyMEHT UCIIOIb3YyeTCs U U3MEPEHMS ITIOKPBITUSA KOJIa TECTaMU B Java-IIpoek-

JaCoCo
Git
Jenkins
Gradle
OtBet: 1

3ananne 3
BuauMarenpHO IpoYUTAalTE 3aJaHUE U YKAXUTE OAHMH IIPaBUWIbHBII BapUaHT OTBETA!
Kakoii u3 nmepeunciieHHbIX HHCTPYMEHTOB SIBIISICTCS TUIAT(GOPMOH Il KOHTEHHEpU3aIuu

MIPUITIOKEHUA?

1.

2.
3.
4

Jenkins
Docker
JUnit
Maven
OTtBer: 2

3aganue 4
BepHo nu cnenyrouee yTBepkaeHUe?
Pa3pabotka uepe3 tectupoBanue (TDD) npeanonaraer, 4to cHayanaa MUIIETCS KO, a 3a-

TEM TCCTEI.

OtBet: HeBepHo

3ananme 5
BepHno nu cnenyrouiee yreepxaeHue?
KoHreliHepr3anus o3BossieT U30JIMPOBATh IPUIIOKEHNE U €r0 3aBUCUMOCTH OT OCHOBHOM

OHepaHHOHHOﬁ CHUCTCMBI.

OTtser: Bepno

3aganue 6
BaumarensHO mpounTaiiTe 3aJaHME M YKKUTE TPU MPABUIBHBIX BapUaHTa OTBETA:

Kaxkue n3 mepeuncieHHbIX SBISIOTCS dTaramMu Iukiia pa3pabotku yepes trectupoanue (TDD)?

1.

2
3
4.
5
6

Hanucanue xoaa

Hamucanue najgaromero tecra
Pedakropunr

Co6opxka mpoekTa

3amyck BceX TECTOB
Hamnucanne moxymeHTanuu
Otser: 2,1, 3

3amanme 7
BaumartenpHO TpounTaiiTe 3aJaHWE M YKOKUTE TPU TNPaBUIBHBIX BapuWaHTa OTBETA:

Kakwne us NEPCUNCIICHHBIX TEXHOJIOTHIH OTHOCSATCS K U300 1 KOHTCfIHepH3aLIPIH HpOI_IeCCOB?

1.

Docker
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JUnit

chroot

Maven
FreeBSD Jail
JaCoCo
Otser: 1, 3,5

SR

3ananne 8

IIpounTaiite 3a1aHNEe U yCTAaHOBUTE COOTBETCTBUE MEXKy THIIAMU TECTOB M UX OIIMCAHM-
AMU:

MonynsHoe TecTupoBanue : TecTupoBaHHe OTAEIBHOTO METO1a WM KJIacca B U30JILUU

NHurerpanuonnoe recrupoBanue : IIpoBepka B3auMOAEUCTBUSA HECKOJIBKUX MOMYJIEH UIU
CUCTEM

Mock-o0bekT : OObEKT-3ariIyIlKa, UMATUPYOIIHIA TOBEICHUE PEATbHOTO 00BEKTa B Te-
cTax

Pedakxropunr : MI3smMeHeHue cTpyKTyphl Kojia 6€3 N3MEHEHHsI €r0 TIOBEICHUS

3aganue 9

[IpounTaiite 3a1aHNe U YCTAHOBUTE COOTBETCTBHUE MEXKIY MOHATUSIMU KOHTEHHEepU3alun
U UX OTIPEICIICHUSIMHU:

Docker-o6pa3 : HensmeHsieMblii 1a010H ¢ HHCTPYKIUSAMHE T CO3aHusI KOHTEHHepa

Docker-konTelinep : 3amynieHHbIN dK3eMIUIp o0pasa

Dockerfile : [llabmon ans cozmanus oopasa

Bupryanuzauus : TexHosoruss co3gaHus U30JMPOBAHHOW CpPElbl MOBEPX alnapaTHOIO
obecrieueHus

3aganmue 10
[IpounTaiiTe 3a7aHne M yCTAaHOBHUTE TOCIIEAOBATEILHOCTh 3TANOB KIACCHYECKOTO IIMKIIA
TDD (Pa3paboTku yepe3 TeCTUpOBAaHUE):
1. Hamucanue nagaromiero recra
2. Hanucanue MUHUMAaJIBHOTO KOJIa JJIsl IPOXOXKIEHUS TecTa
3. Pedakropunr Koma

3aganme 11
ITpounTaiiTe 3aaHne U yCTAaHOBUTE MOCIEI0BATEILHOCTD 1IAr0B JUI CO3/IaHMs U 3aITycKa
KOHTeiHepa ¢ nomoibeto Docker:
1. Cosnmaune Dockerfile
2. Coopxka obpaza
3. 3amyck KoHTel{Hepa 13 obpasza
4. TecrupoBaHue KOHTeHepa

3aganue 12

BaumarenbHo ~— mpoydTaiTe — 3aJaHMe€ = M BIUIIMTE  IPABUJIbHBIM  OTBET:
Kak naspiBaercs anHotauus B JUnit 5, koTopasi yka3bIBaeT, 4YTO METOJ SIBJISIETCS TECTOBBIM?

OtBer: @Test

3aganue 13

BanmarensHO MpoYUTaNTE 3aJaHue u BITUIIINTE MIPaBHIIbHBIN OTBET:
Kakoii komanaoit B Docker MOXHO BBIBECTH CITUCOK BCEX 3aITYIICHHBIX KOHTEHHEPOB?

Orser: docker ps

3aganue 14
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BaumartensHO mpounTaiTe 3aJaHUE W 3aMUIINTE Pa3BEPHYTHIH OOOCHOBAHHBIA OTBET:
OO0BbscHHTE, B YEM 3aKIII0OYACTCSl OCHOBHAS HJ1esl METo0I0run «Pa3paboTka yepe3 TeCTUpOBaHUE»
(TDD). Onumure €€ 0CHOBHbIE MPEUMYILIECTBA Ui Mpoliecca pa3paboTKu MPorpaMMHOro odec-
neuenus. [IpuBenure He MeHee TPEX NPEUMYILECTB.

IMpumep oTBeTA:
OcnoBnas uaest TDD 3akitogaercsi B TOM, YTO pa3padoTKa HAUMHAETCS ¢ HAMCAHUS TECTa, KOTO-
PBIi H3HAYAJIBHO HE MPOXOAUT, 3aTEM MMUILIETCS MUHUMAJIBHBIN KO JUISl €T0 MPOXOKACHUS, I10CIIE
gero koj pedakropurcs. 1ot nuki («Kpacusiit — 3enénbiii — PedakTopuHT» ) MOBTOPSETCS s
KaXJI0M HOBOW (PYHKITMOHAIBHOCTH.

IIpenmyiecrsa:

1. IloBbllIeHUe KaYecTBA KOAA: KOJ MULIETCS ¢ Pacy€TOM Ha TECTUPYEMOCTh, YTO YacTO

BeET K JIydIei apxutekrype u cobmoaenuto npuniunos SOLID.

2. 7KvBasi JOKyMeHTalusi: HA0Op TECTOB CIYXUT TOYHOW M aKTyaJlbHOM JOKyMEHTaluen

TOr0, KaK CUCTEMa JI0JDKHA paboTaTh.

3. PaHHee BbIsiBJIeHHEe OMIMOOK: OIIMOKM OOHAPYKMBAIOTCS Cpa3y Ha JTare HalMCaHUS

(YHKIIMOHAILHOCTH, YTO CHUKAET CTOMMOCTD WX HCIPABIICHHUS.

4. YBepeHHOCTH NpH pedaKTOPHHIe: HAIWYHE MOJHOTO HAbOpa TECTOB MO3BOJIIET Oe3-

OIIaCHO M3MEHATh M YIy4IIaTh KO, HE 0OSACH CIIOMATh CYHIECTBYIOIIYIO (PYHKIIMOHAIb-

HOCTb.

3aganme 15

BHuMaTenpHO NpoYHTaiiTe 3aJaHUE W 3alUIINTE Pa3BEPHYTHIH OOOCHOBAaHHBIA OTBET:
OnumuTe KI0YeBble MPEUMYILECTBA MCIIOIb30BaHMs KOHTelHepu3anuu (Ha npumepe Docker)
JUIsl pa3BEPTHIBaAHUS Java-NIpUIIOKEHUH 110 CPABHEHUIO € TPAJIULIUOHHBIM JEIJIOEM Ha BUPTYyallb-
Hbl€ MaIIMHbBI WK pu3nueckue cepaepsl. [IpuBenuTe He MeHee TPEX KOHKPETHBIX TPEUMYIIECTB.

IIpumep orBera:
KonTeitHepu3anus npeuiaracT NTpUHIKANNAAIBHO HHOM MOAXO0 K YIAKOBKE U 3aIlyCKy IPHIIONKE-
HUMN, 00€CTIEUNBAIOIINI CIIETYIONINE KIFOUEBbIe TPEUMYIIECTBA:

1. Jlérkocts u mepeHocumocth. Docker-o6pas comepxut Bc€ HeoOxoanmoe uisi pabOThI
NPUIOKEHUs (KO, 3aBUCUMOCTH, CPEy BBIIIOJIHEHHUS). ITOT 00pa3 MOXKHO 3allyCTUTh Ha
106011 cucreme, rae ycranosieH Docker, rapanTupyst uAeHTHUHOE MTOBEIEHUE B Cpelax
pa3pabOTKH, TECTUPOBAHUS U TIPOU3BOJICTBA («paboTaeT HAa MOEH MaIlIuHE» ).

2. ¢ (PeKTHBHOCTH HCIOIB30BAHUS PecypcoB: B oTiuune oT BUPTYaIbHBIX MallIMH, KOH-
TeHHepbI pa3AensatoT 1/1po xoctoBoil OC u 3amycKaroTcsl Kak H30JIMPOBAHHBIE MPOIIECCHI.
3TO0 NPUBOIUT K MUHUMAJIbHBIM HAKJIAZHBIM PAcX0aM, TO3BOJISET 3aITycKaTh OOJIbIIE 3K-
3eMILISIPOB MPUJIOKEHUI HA TOM K€ JKeJle3€ U 00ecreuynBaeT NOYTH HaTUBHYIO CKOPOCTh
3aIrycKa.

3. H3oasimusi u 6e3onacHocTh: Kaxmoe MpHUIOKEHHE M €ro 3aBUCHMOCTH H30JUPOBAHBI
BHYTPH KOHTEHHepa. ITO MpenoTBpamaeT KOH(IUKTH BepCcuil OMOIMOTEK U MOBBIIIAET
0€30MacHOCTb, OTPAaHNYMBAs MOTEHIMAIBHBINA yIIepO B cilydae KOMIIPOMETAlUU OJTHOTO
U3 CEPBHUCOB.

4. KoucucrentHocts CI/CD-naiinnaiina: KorreitHepsl o0ecnieunBaioT aOCOTIOTHO HJICH-
TUYHYIO CpEey BBIMOJHEHHS Ha BCEX ATalax KOHBeHepa — OT JIOKAIbHOM cOOpKHU paspa-
00oTyMKa 0 MPOAAKIIH-CEPBEPA, YTO MCKIIOYAET OMIMOKM, CBSI3aHHBIE C PA3IUYUSIMU B
OKPYXECHHH.

Dopmupyemas NuaukaTopsl C(POPMHPOBAHHOCTH KOMIIe-
KOMIICTCHIIUA TCHIIUHN
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IIK-7. CnocobeH wucnons3o-
BaTh OCHOBHbIE KOHILIENTYaJIbHbIE I10-
J0XeHUs (PYHKIMOHAIBHOTO, JIOTHYe-
CKOT0, OO0BEKTHO-OPHEHTHPOBAHHOTO
U BU3YaJIbHOTO HAalpaBICHUM IPO-
IrPaMMHPOBAHUS, METOJIBI, CIIOCOOBI U
cpeacTtBa pa3pabOTKH IporpamMm B
paMKax 3TUX HalpPaBICHUU

[1K-7.1 —3HaeT OCHOBHBIC KOHIIETITyJIbHBIC IT0-
J0XKeHUsST QYHKIIMOHAIBHOTO, JIOTHYECKOTO, 00OBEKTHO-
OPUEHTUPOBAHHOI'O ¥ BU3yaJIbHOIO HAIIPABIEHUN IIPO-
IrpaMMUPOBAHHUS, METOBI, CIIOCOOBI M CPENICTBA paspa-
OOTKHM ITPOrpaMM B paMKax 3THUX HaINpaBlICHUH;

[1K-7.2 — ymeeT mporpaMMupoBaTh B paMKax
3TUX HaIPABJICHUI;

[1K-7.3 — nMeeT MPAKTHYECKHUH ONBIT pa3pa-
OOTKH ITPOrpaMM B paMKax 3TUX HaIlPaBJICHUH.

3aganue 1

BHuMmarenbHO npouyuTanTe 3aJaHUE U YKAKUTE OJWH IMPABUIIBHBIA BapUaHT OTBETA:
UTto sIBNsI€TCSI OCHOBHOM 1IE€TIbI0 OPKECTPOBKU KOHTEHHEPU3UPOBAHHBIX MPHIIOKECHUN?

NS

Hacrtpoiika BUpTyaabHBIX MaIlluH
OtBer: 2

3aganue 2

HaHI/IcaHI/Ie HUCXOOHOT'O KOJa HpI/IJIO)KeHI/ISI
ABTOMaTHYECKOE Pa3BEPTHIBAHNE, MACIITAOUPOBAHUE U YIIPABIICHUE KOHTCHHEPAMU
Kommuisiust Java-koa B OaT-KOQ

BuumarenbHO mpouuTaiiTe 3ajaHMe M YKaKUTE OJWH TNPABUJIbHBIA BapuUaHT OTBETA!
Kaxoit u3 nepeyncieHHbIX HHCTPYMEHTOB SIBJISIETCSI HauOoJiee paclipoCTPaHEHHONW CUCTEMOM Op-

KECTPOBKH KOHTEHHEPOB?
1. Docker Compose
2. Kubernetes
3. Jenkins
4. Maven

OTtBert: 2

3ananue 3

BuumarensHO mpouuTaiiTe 3ajaHNe M yKaKUTE OAWH MPABUIbHBIA BapUaHT OTBETA:
Kax naspiBaercst MunumanbHast deployable enunniia B Kubernetes?

BuptyanpHas manimHa
Hoxep-o6pa3

[Ton (Pod)

Cepsuc (Service)
OtBet: 3

N e

3aganme 4
Bepno R0

CIEIyIoNIee yTBEpKJIeHUE?

Kubernetes Master-y3e oTBe4aeT 3a XpaHEHUE COCTOSIHUS KJIacTepa U yIpaBJIeHHe pabounuMH y3-

JaMH.
OrtBet: BepHo

3amanme 5
Bepno R0

CIEIyIoNIee yTBEpKJIeHUE?

Docker Swarm u Kubernetes pemiar0T OAUHAKOBBIC 3ada4YU U ABJIAIOTCA B3aUMO3aMCHSICMbBIMU

TEXHOJIOTHUSIMU.
Otset: Heepno

3ananne 6
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BuumartenbHO mpouyuTaiTe 3aJaHUE€ W YKAKHUTE TPU MPABWIbHBIX BapHaHTa OTBETA:

Kakne u3 NEPCUUCIICHHBIX KOMIIOHCHTOB SABJISAIIOTCA OCHOBHBIMU COCTABJIAIOIIUMU APXUTCKTYPBI
Kubernetes?

1. kube-apiserver
Jenkins Agent
kubelet
Docker Hub
etcd
Maven Repository
Otser: 1, 3,5

SER A

3ananne 7
BuumarenbHO mpouMTaiiTe 3alaHuMe U YKaKUTE TPH IPaBUWIBHBIX BapHaHTa OTBETa!
Kakue 3amaum pemraer cuctema opkecTpoBku (Hampumep, Kubernetes) B paMkax >KU3HEHHOTO
[UKJIA PUITOKEHHS?
1. ABTomaTHueckoe MaclITaOMpOBAaHUE KOJNYECTBA PEIUINK MIPUIIOKEHUS
2. banancupoBka Harpy3Ku MKy SK3eMILIIPaMH MPUI0KESHHUS
3. Hamucanue unit-recToB amns Java-kona
4. OO6HoBieHHe MpuiiokeHus 6e3 npoctos (rolling update)
5. Kommnumsus ucxoaHoro Koja
Otset: 1, 2,4

3aganue 8

[IpounTaiiTe 3aaHNe W YCTAaHOBUTE COOTBETCTBHE MEXIy oObekTamu Kubernetes m nx
OTHCaHUSIMU:

Deployment : OOBEKT, ONUCHIBAIOIINM KeJTaeMO€e COCTOSIHUE JIJIsl TPYIIIbI [T0I0B U YIIpaB-
JSIFOIIMI MX pa3BEPTHIBAHHEM U OOHOBJICHUEM

Service : AGcTpakiiusi, KOTOpasi ONpPEACIIeT JOTUUYECKH HAa0Op MOJO0B U MOJUTUKY J0-
CTyHna K HUM.

ConfigMap : OO0beKT A XpaHEHUs HEKPUTUYHBIX JAaHHBIX KOH(QUTYpalHuH B BUAE Map
«KITIOY-3HAUCHHE».

Node : PaGouas mamuna (BupTyaibHas win pusndeckas) B kinacrepe Kubernetes

3aganue 9

[IpounTaiiTe 3a1aHue M YCTAHOBUTE COOTBETCTBUE MEX/Y KOHLENIMIMHU KIlaCTepH3alUU
U UX OTIPECIICHUSIMHU:

I'opuzonransHoe MacmTabupoBanue (Scaling Out) : YBennueHrne KOJIMUeCTBa IK3EMILIS-
POB MPUIIOKEHUS ISl 00pabOTKH OOJIbIIEH Harpy3KH.

BeprukansHoe macmtabupoBanue (Scaling Up) : YBennueHue BBIYUCIUTENBHBIX PECyp-
coB (CPU, RAM) cymiecTByIoIIero y3Jjia uiu KOHTeHHepa.

High Availability (Beicokas noctynHocts) : Cucrema npojioibkaeT padoTaTh IpU OTKa3e
OJTHOTO WJIM HECKOJIBKUX KOMITOHEHTOB.

Load Balancing (banancupoBka Harpy3ku) : Pacnpeznenenue BXOJSIIEro CETEBOTO Tpa-
(buKa MEeX Ty HECKOJIBKIMHU CEpBEPAMU JIJIsl ONTHMHU3ALNHU IPOU3BOIUTEITHHOCTH.

3ananue 10
[IpounTaiite 3aaHNe U YCTAaHOBHUTE MOCIEI0BATENILHOCTh ATANOB TUIIMYHOTO MpOIlecca
pa3BEpThiBanus npuiiokenus B Kubernetes ¢ momoripro Kubectl:
1. Hamumcats manudect Deployment (deployment.yaml)
2. Cosznarp Docker-o6pa3 mpuaoXeHHs U 3aTPY3UTh €T0 B registry
3. Tpumenuts koupuryparuto Deployment: kubectl apply -f deployment.yaml
4. Tlposeputs cratyc moaoB: Kubectl get pods
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3ananme 11
[IpounTaiite 3a7aHne U YCTAaHOBHUTE MOCIEAOBATEIBHOCTh IIAroB, KOTOPHIE BBINOIHSET
kouTposuiep Kubernetes mpu peanuzanuu crpateruu Rolling Update anst Deployment:
1. Tlomydaer obHOBIEHHBIH MaHudecT Deployment ¢ HOBO# Bepcueit oOpa3a
2. Co3znaét HOBBIE MTOJIBI C HOBOW BEpCUEH MPUIOKEHUS
3. TlocreneHHO 3aMeHSET CTapble MMOAbl HOBBIMU
4. O6nosmser ctaryc Deployment

3ananue 12

BHuMaTenpHO poYnTAiTE 33/1aHUE U BITUIINTE MPABHILHBINA OTBET:

Kakoit komanmoit B Kubectl MosxHO moy4yuTh CMCOK BeeX pa3BEPHYTHIX MO0B (pods) B
TEeKyIIeM hamespace?

Orer: kubectl get pods

3ananmne 13

BuumarenpHOo ~— mpouuTaiTe — 3aJaHM€ M BIMIUUTE  [PABUWIbHBIA  OTBET:
Kak na3piBaercst BcrpoeHHbIH B Kubernetes 00beKT, KOTOPBII HUCTIONB3YETCS U XpaHEHHS KOH-
(buneHIManbHBIX JaHHBIX, TAKUX Kak napoiu win TLS-ceptudukats?

OtseT: Secret

3aganue 14

BuumarenbHO mpounTaiiTe 3aJaHUE U 3alMIIUTE Pa3BEPHYThI OOOCHOBAaHHBIA OTBET:
Onumure KII0YEBbIe NPEUMYIIECTBA HCIOJIB30BAHUS CHCTEMBI OPKECTPOBKU (HAmpumep,
Kubernetes) ans ynpaBiaeHus )KU3HEHHBIM LUKIOM MUKPOCEPBUCHOTO MPHUIIOKEHHS 10 CpaBHE-
HUIO C pyYHBIM YIIpaBJICHHEM OTJEIbHBIMU KOHTeHHepamu. [IpuBennTe He MeHee TPEX KOHKPET-
HBIX NTPEUMYILECTB.

IIpumep oTBera:

1. ABTomMaTH3auus M IeKJIapaTHBHOCTh: BMecTo pyyHOro 3amycka KOHTEHHEpOB Ha cep-
Bepax aJIMUHUCTPATOP OMKCHIBAET JKEIAeMOE COCTOsIHUE cUCTeMBI B Y AML-Manudecrax
(CKOJBKO PEIUIMK, KaKhe pecypchl, Kak oOHOBIATH). Kubernetes mocToslHHO cpaBHUBAET
(aKTHUECKOE COCTOSHUE C KEAeMbIM U aBTOMATHYECKH TPUBOJIUT CUCTEMY B COOTBET-
CTBUE (caMOUCIIeNIeHUE, MacIITaOupPOBaHNUE).

2. Bbicokasi 1OCTYNHOCTb M 0TKA30yCTOHYMBOCTh: CHCTEMa OPKECTPOBKH MOXKET pacrpe-
JIeNIATH MOJIbI IO Pa3HbIM y3J1aM kiactepa. [lpu cboe y3na unm KoHTeiiHepa KOHTpOJUIep
aBTOMATHUYECKHU TEepPEe3aIyCcKaeT Ko Ha IpyroM padodem y3ie, odecrieunBast OecriepeOoii-
HYI0 pa0oTy NpHIIOKeHHsI 6e3 BMEIaTeIbCTBA YeIOBEKa.

3. DdodexTUBHOE ynpaBieHne pecypcamu u Mmacimrapupoanme: Kubernetes mosposser
3aaBaTh JUMUTHI U 3arpockl HA CPU 1 mamsTh AJs KakKJ0ro KOHTeiHepa, 4To o0ecrneyn-
BaeT CIIpaBeIUIMBOE PacIpe/elieHIe pecypcoB B KiacTepe. Ha ocHOBe METpUK HCIONB30-
Banus (Harpumep, CPU) moxkHo HacTpouts Horizontal Pod Autoscaler mist aBromarnye-
CKOTO YBEITMYCHUS MIIM YMEHBIIICHHSI YK CIa PETUTUK B 3aBUCIMOCTH OT Harpy3KH.

3ananue 15

BuumarensHO mpounTaiiTe 3aJaHUE W 3aMHIIUTE Pa3BEPHYTHI OOOCHOBAHHBIM OTBET:
OnumuTe, KaKyro poJib UTpacT cepBUcHas ceTh (Service Mesh), Takas kak Istio unmu Linkerd, B
HKOCHCTEME OPKECTPOBKH KOHTEHHEPU3UPOBaHHBIX Mpriokenuii (Kubernetes). Kakue mpoGiembr
OHa pemaeT moBepx 0a3oBbIX Bo3MoxHOCTeH Kubernetes? [IpuBenure He MeHee TPEX peraeMbIx
mpo0JIeM WK MPEIOCTABISIEMBIX BOZMOKHOCTEH.
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IMpumep oTBeTA:
CepBHCHasi ceTh — 3TO BBIACICHHBIH MHOPACTPYKTYPHBIA CIOW [UIA YIPaBICHHUS B3aUMO/ICH-
CTBUEM Mexay MukpocepBucamu. OHa monosnHsieT 6a3zoBbie BosmoxkHOocTH Kubernetes (mpeno-
CTaBIIsieMble 00BEKTOM Service) CIeIyIONUMH TPOABHHYTHIMU (DYHKITUSMH:

1. Hab6awaaemoctb (Observability): [IpenocraBnser aeTaqbHYIO TEIEMETPHIO: pacmpeie-
JAEHHYIO TPACCHUPOBKY 3alIPOCOB MEXJIY CEPBUCAMHU, METPHKH 33JEPHKEK, OUIHOOK U 00b-
éma Tpaduka, a TakKe BU3yaln3aluio rpada 3aBUCUMOCTEH CEPBUCOB. DTO KPUTHUECKU
BaYXHO JUIsl [IOHUMaHUS OBEJEHUS CIIOKHBIX paclpeie€HHbIX CUCTEM U OTIAAKU Ipo-
onem.

2. YupaieHue TpagukoM U pa3BéprhiBaHueM: [103BoisieT pealn30BBIBATH CIOXKHBIC
CTpaTeruu BhIllycKa, Takue kak Canary-pa3BépThIBaHUs (IOCTETICHHBII IEPEeBO AOIH Tpa-
¢uKa Ha HOBYIO Bepcuio) wiu A/B-TecTupoBaHMe, HA YPOBHE MPABUI MapIIPyTH3AIMH,
0e3 U3MeHEHUH B KOJie IPUIIOKEHUS.

3. TloBblmenue 6e3onacHocTH M Hagé&xKkHocTH: O0ecieunBaeT aBTOMaTHIECKOe MHppoBa-
Hue Tpaduka mexay cepsucamu (mTLS), neHTpann3zoBaHHOE yHpaBiIeHUE MOTUTUKAMH
JI0CTyNa, a TaK)Ke IOBBIIIAET OTKa30yCTOWYMBOCTH 3a CUET pealu3aluyd MEXaHU3MOB
yctoiunBocTH (resilience patterns): aBToMaTHuecKre MOBTOPHBIE MOMBITKY (retries), pa3-
MBIKATEIN 1IenH (circuit breakers) U orpaHHYUTENHM CKOPOCTH (rate limiters).

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, UCITOJIb3YEMBIX
B NIPOIECCE OBYYEHUA

HNudpopMmanuoHHbIe TEXHOJIOTHH — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTeabHOM Cpese ¢
LeJIbI0 PACUIMPEHUs JOCTyna K 00pa3oBaTelbHbIM pecypcaM, YBEIUUYEHUs KOHTAaKTHOTO B3aUMO-
JeMCTBUS ¢ IMperojaBaTesieM, OCTPOCHNU UHIUBUIYaIbHBIX TPACKTOPHH MOATOTOBKH, OOBEK-
TUBHOT'O KOHTPOJISI U MOHUTOPUHTA 3HAHUN CTYJIEHTOB.

B o6pa3oBarenbHOM Ipoliecce Mo AUCIUILIMHE HCIIONB3YIOTCS CleAyIoIne nH(popMaIu-
OHHbIE TEXHOJIOTUH, SIBJISIOLIMECS KOMIIOHEHTaMHM OJIEKTPOHHOM HH(POpMalMOHHO-00pa3oBa-
TenpHON cpenbl bI'TIY:

e Odunmanbueiit caiit BI'TIY,

e KopnoparuBHas ceTh U KOpIOpaTUBHAs dJIeKTpoHHas nouta bI'TIY

e Cucrema snektpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e (Cucrema TeCTHpPOBaHMsI HAa OCHOBE €QUHOro mnoprana «VHTEpHET-TECTUpOBaHUSA B
cdepe 0OpazoBaHUS WWW.i-exam.ruy;

e Cucrema «AHTHILTarnaT.BY3»;

DJeKTpOHHbIE OMOINOTEYHBIE CUCTEMBI,

TeKCTOBBIH mpoueccop Microsoft Office Word;

oucnoe nmpunoxenune Microsoft Office Excel;

oucnoe nmpunoxenune Microsoft Office Power Point;

e cpexactsa paspadorku Java: JDK, JRE, NetBeans, Git, Maven, Gradle, Docker.

8§ OCOBEHHOCTH U3YYEHMUA JUCIUITJIMHBI UHBAJIMJIAMMU U JIMOAMMUA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 310POBbA

[Tpu oOyueHuM JIUIl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI PUMEHSIOTCS a/1arl-
THBHBIE 00pPa30BaTEIbHBIEC TEXHOJIOTHH B COOTBETCTBUU C YCIOBHIMU, U3JI0KEHHBIMU B Pa3zel
«OCcoOEHHOCTH OpraHu3aluu 00pa30BaTEIHHOIO MpoIlecca MO 00pa30BaTENbHBIM MPOrpaMMaM
JUIS ”HBJIMJIOB | JIUI] C OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3JI0POBBS» OCHOBHOM 00pa3oBaTelib-
HOW TIpOrpaMMBbI (MCIIOIB30BaHKE CHEIMATBLHBIX YYEOHBIX MOCOOUN U AUTAKTUYECKUX MaTepua-
JIOB, CTICIUATIbHBIX TEXHUYECKUX CPEICTB 00YUEHUS KOJUICKTUBHOTO M WHIWBHIYaJIbHOTO IOJIh-
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30BaHMsl, IPEIOCTABICHUE YCIYT ACCUCTEHTA (IIOMOIIHUKA), OKA3bIBAIOILEr0 00ydJarouuMes He-
00X0AMMYIO TEXHUYECKYIO TOMOIIb U T.I1.) C Y4ETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00y4aro-
IIUXCSL.
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9.2 ba3bl JaHHBIX U HHGOPMALIMOHHO-CIIPABOYHBbIE CHCTEMbI

1. ndopmarnmonHas cucrema «EnnHoe oKHO JocTyna K 00pa3oBaTeIbHBIM peECypcamy»
— Pexxum nocryna: http://www.window.edu.ru

2. Caiit ®denepanbHON CITY>KOBI 0 MHTEIUIEKTYalbHOM COOCTBEHHOCTH, MAaTEHTaM U TO-
BapHbIM 3HakaM (PocnatenTa). — Pexxum mocryma: http://www.fips.ru/rospatent/index.htm

3. ®enepanbublii  mopran  «Poccuiickoe  oOpa3oBanue» — Pexum  gocryma:
http://www.edu.ru

4. ®enepanbHbIil HEHTp WHPOPMALMOHHO-00pa30BaTENbHBIX pecypcoB — Pexum no-
cryma: http://fcior.edu.ru

9.3 D/1eKTPOHHO-0UOIHOTEYHbIE PeCYPChI
1. DOBC «lOpaiit». — Pexxum nocryna: https://urait.ru
2. Tlommpen (0630p CMHU). — Pexxum noctyma: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

JUis TmpoBeleHHsl 3aHSITUH JIEKIMOHHOTO W CEMHUHApCKOro THUIA, TPYNIOBBIX U
WHIVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIErO0 KOHTPOJS U NPOMEXYTOYHOM aTTecTalluu
UCIIONB3YIOTCS ~ ayJAUTOPUHU, OCHAmEHHbIE Yy4eOHOW MeOenbio, ayJuTOPHOW  JIOCKOH,
KOMITbIOTEPOM(paMH) ¢ YCTaHOBJICHHBIM JINIEH3UOHHBIM CHEIMAIU3UPOBAHHBIM TPOrPAMMHBIM
o0ecrieyeHHeM, KOMMYTaTOpPOM JUIsl BBIXOJAa B DJIEKTPOHHO-OMOJIMOTEYHYIO CUCTEMY U
ANIEKTPOHHYI0  MH(POPMAaLMOHHO-0Opa3oBarenbHytlo  cpeny  BITIY,  MynpTUMenuitHbIMH
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MIPOEKTOPAMH, HKCIO3UIIUOHHBIMU JKpaHaMH, y4eOHO-HaIJIIHBIMU oCOOUSIMUI
MYJIbTUMEAUINHBIC TPE3CHTALIIH ).

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKOMW C BBIXOJIOM B AJICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNbHYIO CpeIy By3a,
B CIICIUAIM3UPOBAHHBIX JIA00PATOPUSX MO JUCIUILIMHE, a TAKXKE B 3a1aX JOCTYyMa B JIOKAJIbHYIO
cetb BI'TIY, B mabopaTopuu MCUX0JIOTO-IIEAATOTHYECKUX UCCIETOBAHUN U JIP.

JIunieH3sMOHHOE TMporpaMMHOE oOOecleyeHHe: OIepallMOHHbIE CHCTEMbl CeMelcTBa
Windows, Linux; oduchsie mporpammsl Microsoft office, Libreoffice, OpenOffice; Java Devel-
opment Kit, NetBeans, Git, Maven, Gradle, Docker.

PazpaboTtunk: AHTOHOB A.A., K.(b.-M.H., 1o11eHT Kadenprl nHbopmatuku 1 MITH.
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11 IUCT UBSMEHEHHUH U JOITOJTHEHUM
Yr1Bep:kaenne uameHeHuii u gonoanennii B PILJ aias peasmsamuu B 2024/2025 yu. r.

PIIJI obcysxaena u ogodpeHa it peanuzanuu B 2024/2025 yu. 1. Ha 3aceqannu Kadeapsl
unpopmaruku 1 MIIU (mpotokon Ne8 ot 29 mas 2024 r.).

YTBep:kaenne usmenenuii u ronoanenuii B PIIJI nast peannsamuu B 2025/2026 yu. r.

PII/1 oOcysxaeHa u ogodpeHa i peanu3anuu B 2025/2026 yu. T. Ha 3aceqanuu Kadeapsl
uHdopmatuku u MITU (mpotokos Ne6 ot 26 mapta 2025 1.).

YrBepxaenue nusmenenuid u gonoaHenuii B PII/1 nas peamuzanuu B 2026/2027 yu. r.

PII/] o6cyxaena u onobpena amns peanusanuu B 2026/2027 yd. 1. Ha 3acefaHuU Kadeapsl
uHpopmaruku u MIIU (mporokosn Ne7 ot 26 mas 2026 1.).



