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1. TIEPEYEHb KOMIETEHIIAA C YKAZAHUEM DTAIIOB UX ®OPMUPOBAHUS B ITPOIIECCE
OCBOEHMA OBPA3OBATEJIBHOM ITPOT'PAMMBbI

[lepeuenr komrieTeHIMN (TJIAHUPYEMBIX peE3yJbTAaTOB OCBOEHHUS 00pa3oBaTesIbHOU
IPOrpaMMbl), BBIABICHHBIX B MaTpUIle KOMIIETEHIMH, MpejacTaBieH B Tabnuue 1 paboueit
IPOrpaMMbl  TUCIUIUIMHBI COBMECTHO C TUIAHUPYEMBIMH pe3yiabTaTaMH OOYYCHHsS 10
JTUCIUIUINHE, a Takke B Tabnuie 1 ¢poHIa OLEHOYHBIX CPeCTB (pasien 2) ¢ yKa3aHHUEM 1TaroB
(cemecTpoB) UX OCBOCHHUS.

Pe3ynbrarel 00yueHus: BHOCAT CBO BKJIaA B ((OPMUPOBAHUE PA3TUYHBIX KOMIIETEHIIHH,
MPEyCMOTPEHHBIX 00pa30BaTeIbHON MporpaMMoii. B cBOIO ouepeib, KOMIIETEHITUN Ha Pa3HBIX
YPOBHSIX KaTEropvil «BHATb», «YMETb», «BIANETh» (POPMHUPYIOTCS MOAYISIMHU (pa3lernamu)
JTUCITUTUIMHBL, & TAKXKE Pa3TMIHBIME TUCIUTUIMHAMEU 00Pa30BaTeIbHOM MTPOTPAMMBI.

2. OIMCAHME ITOKA3ATEJIEN M KPUTEPUEB OLIEHUBAHUSA KOMIETEHIIAA HA
PA3JIMYHBIX 3TAIIAX UX ®OPMUPOBAHUS, OIUCAHUE IIKAJI OHEHUBAHUA

®ounn oneHouHbIX cpeactB (POC) mpexycMaTpuBaer:
— OINMCaHHE KOMIUIEKCA MOKa3aTeseil — JIECKPUIITOPOB OCBOEHHUS KOMIIETEHIMH B BHJIE
pe3yapTaTOB OOYYEHHs, KOTOPBIE CTYACHT MOXET NpOoJAeMOHCTpupoBath (Tabmuua 1). [ns
KOHTPOJISL JIOCTMKEHUSI KaXJIOro M3 HUX IPEeIyCMOTPEHbl OLCHOYHbIE CpEICTBA B BHJIE
BOIIPOCOB, 3a/IaHUN U T.1.;
- 0003HaYCHHE KPHUTEepHeB — IMPAaBHJ NPUHATHS PEHICHUS MO OIEHKE JOCTHTHYTHIX
pe3yabTaToB 00yueHUs U CHOPMUPOBAHHOCTH KOMITETECHIIUH.

B kauectBe mikansl oueHuBaHus npuHumaercs 100-O0anpHas cucTeMa C BbIACIEHUEM
(rpagauueit) OLEHOK B cOOTBETCTBMM C [lonokeHHeM O TeKyIleM KOHTPOJIE YCIEeBAaeMOCTH M
npoMexyTouHoi arrectanuu cryieHToB ®I'bOY BO «3abl'V»:

Ouenka Ha JK3aMeHe,
Au(pPpepeHpOBAHHOM 3a4eTe
85—100 | otnmynHO

71 -84 | xoporio

60 — 70 | ynOBJIETBOPHUTEIHHO

0—59 | Hey1OBIETBOPHUTEIHHO

PeiiTunr

[Tokazarenn MOCTHIKEHHUS IUIAaHUPYEMBIX pe3yJlbTaTOB OOyY€HUsT W KPUTEpUU UX
OLICHUBAHMs Ha PAa3HBIX YPOBHAX (OPMHUPOBAHMS KOMIIETEHLUMH IpHBeAeHbI B Tabnuue 1.



Taouauna 1. [TokazaTenn 10CTHKEHUS HHANKATOPOB KOMIIETEHIIMHI
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HaumeHoBaHHE OLIEHOYHOTO CpPeACTBA

OIIK-1

Cnoco0OeH caMOCTOSITEILHO
pHOOpeTaTh, pa3BUBATh U
HpI/IMeHSITL MaTEMAaTUYCCKUC,
€CTECTBCHHOHAYYHbBIE,
COLIMAIBHO-D)KOHOMUYECKHE U
podeccuoHalbHbIC 3HAHUS JIS
pemeHH;{ HCCTaHIIapTHI)IX 3ajJa4,
B TOM YHCJIE B HOBOH WU
HE3HAKOMOM CpeJie U B
MEXTUCIUIIMHAPHOM KOHTEKCTE

SHATD

- pynaameHTanTbHBIE OCHOBBI
WH)XEHEPHBIX JUCHUMIUIMH, CBA3aHHBIX C
pelieHreM 3a1a4d npohecCuoHaTLHOM
obnactu

YMETH

- MpUOOpEeTaTh, pa3BUBATh U IPUMEHSTH
MaTeMaTH4YeCKHe,
€CTECTBEHHOHAYYHbIE, COLIMAJIBHO-
YKOHOMHUYECKUE U TPOPECCUOHAIbHBIC
3HAHUS JIJI PELUICHUS TUIIOBBIX U
HECTAaHAAPTHBIX 3a7a4, B TOM YHCJIE B
HOBOM WJIA HE3HAKOMOM CpEJIe U B
MEKIUCIUIITIMHAPHOM KOHTEKCTE

Py0exxHbIe KOHTPOJIN
DK3aMeH

OIIK-2

CniocobeH pazpabaThiBaTh
OPHUIHHAJIBHBIC aJITOPUTMBI U
[IpOrpaMMHBIE CPECTBA, B TOM
YHCIIe C UCTIOJIb30BaHHEM
COBPEMEHHBIX
HHTCJUICKTYAJIbHBIX TeXHOJ'IOFI/II\/JI,
JUIsl peLIeHus
poeCCHOHANIBHBIX 3a]1a4

3HATb

- COBPEMEHHBbIE TEXHOJIOTUH, B TOM
YHCIIe HHTEIUICKTYalIbHBIC, H
porpaMMHBIE CPE/CTBA,
UCTIOJIb3yEMbIE JIJISl PEIICHUS
npodecCHOHATBHBIX 3a1a4

YMETb

- pa3pabatbIBaTh 3P PEKTUBHBIE
OpPUTHHAILHBIC AITOPUTMBI U
IpOTrpaMMHBIE CPEZCTBA, B TOM UHUCIIE C
HCTIOJT30BaHUEM COBPEMEHHBIX
MHTEJUIEKTYaJIbHBIX TEXHOJIOTHM, IS
pemeHns mpoeCCHOHATBHBIX 3a1a4

PybexxHbie KOHTpOIN
OK3aMeH




OIIK-5

CrniocobeH pa3pabaTbIBaTh U
MOJICPHU3UPOBATH MPOTPAMMHOE
U arnmaparHoe o0ecrieyeHne
MH(POPMALMOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM

3HATb

- IPUHIUIIBI TIPOCKTUPOBAHUS H
peanu3aly IporpaMMHOTO U
anmapaTHoOro odecreueHus
UH(POPMALMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM
YMETbH

- pa3pabaThiBaTh U MOJICPHU3UPOBATH
POTPaAMMHOE U aIIapaTHoe
obecrieuenre MHPOPMAITMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM
BJIAJIETH

- HaBBIKAMHU Pa3pabOTKH MPOrPaMMHOTO
U armnapaTtHoro o0ecreueHHs
MH(POPMALMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

Py0esxHbIe KOHTPOIH
DK3amMeH

OIIK-6

Crnoco0eH pa3pabaTbiBaTh
KOMITOHEHTHI TPOrPaMMHO-
anmnapaTHBIX KOMILIEKCOB
00paboTKu nHGOpMaUU U
aBTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS

3HATb

- CTPYKTYPY, IPUHIIUIIBI
MMPOCKTUPOBAHUA U pCaJIn3allnn
KOMITOHEHTOB IPOr'PaMMHO-
anmnapaTHbIX KOMIUIEKCOB 00paboTKH
UH(pOpPMAaILIUU 1 aBTOMAaTU3UPOBAHHOTO
MMPOCKTUPOBAHUA

YMETbH

- pa3zpabaThIBaTh U MOJIEPHU3UPOBATH
KOMITOHEHTHI TPOrpaMMHO-aINIMapaTHBIX
KOMIUIEKCOB 00paboTKH HH(pOpMaLIUU U
aBTOMAaTH3UPOBAHHOTO
IMPOCKTUPOBAHUA

PybexxHbie KOHTpOIN
OK3amMeH

OIIK-7
CrniocobeH aJlanTupoBaTh

3HATDH
- IPUHIUIIBI 1 METOJIbI aJanTalluu

PybexxHbie KOHTpOIN
OK3aMeH
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3apyOeKHBIE KOMILICKCHI
00paboTku nHMOpMAIUU U
ABTOMATHU3UPOBAHHOTO
MIPOSKTUPOBAHUS K HYXKJIaM
OTEYECTBEHHBIX MPEIIPUATHIH

3apy0eKHBIX KOMIUIEKCOB 00paboTKH
UH(POPMAIIUU ¥ aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS

YMETb

- QJIaNITUPOBATh 3apyOeIKHBIC
KOMILJIEKChI 00pab0TKH HH(MOpPMAIUU U
ABTOMATH3UPOBAHHOTO
MPOCKTHUPOBAHUS K HYXKJIaM
OTECUECTBEHHBIX MPEAIPUATHN

OIIK-10

CriocoOeH alanTupoBaTh U
HpI/IMeHSITI) Ha HpaKTI/IKe
KJIACCUYECKHE U HOBBIC HAYYHBIC
HpI/IHHI/IHI)I U MCTObI
HCCIICIOBAHUM JIJISL PEIICHHS
3a7a4 B 00JIaCTH CO3JaHUS U
MIPUMEHEHHS TEXHOJIOTHIA 1
CUCTEM I/ICKYCCTBCHHOFO
HMHTEJUIEKTA U METOJIBI
HCCIICIOBAaHNH

3HATDH

- (hyH1aMeHTaIbHbIE HAyYHbIE
IPUHLIMIIBI U METO/IbI UCCIIEI0OBAaHUI

- COBpEMEHHbIe HH(OPMAIIMOHHO-
KOMMYHHUKAIIMUOHHBIE U
MHTEIJIEKTYaJIbHbIE KOMIIBIOTEPHBIE
TE€XHOJIOTHH, UHCTPYMEHTAJIbHbIE
Cpelibl, IPOrPaMMHO-TEXHUYECKHE
1aTGOpMBI AJIs PeLIEHUS
npodecCHOHATBHBIX 3a1a4

- COCTaB COBPEMEHHBIX
UH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX
Y MHTEJUIEKTYaIbHbIX KOMITbIOTEPHBIX
TEXHOJIOTU

- IPUHIIMIIBI pa3pabOTKH
OPUTMHAJIBHBIX IIPOIPaMMHBIX CPEZCTB,
B TOM YHCJIE C UCITIOJIb30BaHUEM
COBPEMEHHBIX MH(OPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX U
MHTEIJIEKTYaJIbHBIX KOMIIBIOTEPHBIX
TEXHOJIOTHH, UIsl pelIeHus

YMETb

PybexxHbie KOHTpOIU
OK3aMeH
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- QJIaTITUPOBATH C IIEIIBIO
IPaKTUYECKOI0 PUMEHEHUS
¢dbyHaaMeHTaTbHbIE M HOBBIC HAYYHBIE
HPUHIUIBI U METObI UCCIIEJOBAHUI

- OCYILECTBJIATH BBIOOP COBPEMEHHBIX
UH(POPMALMOHHO-KOMMYHUKALIMOHHBIX
U MHTEJJICKTYAIbHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH, OCYILECTBIIATH IIOUCK
pELICHUI Ha OCHOBE HAYYHOU
METOA0JIOTUU

- pa3pabaThIBaTh OPUTHHAIBHBIC
pOTrpaMMHBIE CPEZCTBA, B TOM UHUCIIE C
UCTIOJIF30BAaHUEM COBPEMEHHBIX
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
U MHTEJJICKTYAIBHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH, 11 pelIeHus 3a1a4 B
o0yacTu co3JaHus U IPUMEHEHUS
UCKYCCTBEHHOI'O MHTEIJICKTa




Kpurepun omeHku pe3ynbTaToB OOyuYeHHs JUIS Pa3iMYHBIX BUIOB KOHTPOJIBHBIX

MEPONPUITHI IPUBEACHBI B TAOIHIIE:

Kpurepun oueHuBanus pe3yjbTaToB Py0e:KHOT0 KOHTPOJISA:

Kpurepun nHauuciaenus 6a/u108

Onenka

CTyneHT TpaMOTHO OTBETHUJ Ha BOINPOCHI OWJIETa, PEIINI
npejjiaraeMyro  3agady. [ paMOTHO OOBSICHWI — aNrOpUTM
pellleHrs 3aJa4d M OTBETHJI Ha BCE BONPOCH IO KOIY
IIPOrpaMMEI.

Om_85 oo 100 % om MAX
xonuuecmea 6annos 3a PK
U/UAU KOTIIAIHOY

CTyneHT OTBETHJI HA BOMPOCH! OWIIETa, PEUIMII MpeaaraeMyro
3amaqy. OOBSICHWI aNrOpUTM pEUIeHHs 3aJauyd, OTBETHJI Ha
BOIIPOCHI 110 KOAY NporpaMmsbl. J[OIMyCKarOTCs HE3HAYUTEIbHBIE
OLIMOKHU B OTBETAX.

Om 71 oo 84 % om MAX
Konuuecmea 6annos 3a PK
UW/UnU U/unu «XOpoIo»

CTyneHT 4YacTHYHO OTBETHUJ Ha BOIPOCH OWIeTa, P
npeayiaraeMyto 3aaady. OOBSCHUT aJITOPUTM PEIICHUS 3a7a4H,
YaCcTUYHO OTBETHJI Ha BOMPOCH IO KOy MPOTrPaMMBI.
JlonyckaroTcsi OlMOKU B OTBETaX.

Om_60 oo 70 % om MAX
Koauyecmea 6annos 3a PK

U unu u/unu
«YIOBJICTBOPUTEIHLHOY

CTy,HeHT HE CMOI' OTBETUTH Ha BOIIPOCHI ouiera Win A0IYCTHUIT
CYIICCTBCHHBIC OIIIMOKHU.

Om_0 0o 59 % om MAX
Konuwecmea 6annos 3a PK
u/unu «HEyJOBIECTBOPUTEIHHOY

Kpurtepuu oneHnBaHusi 0TBETAa HA IK3aMeHe:

CrynmeHT TiyOOKO M TIOJIHO BIJIAJEET COJACpKaHWEM ydeOHoro marepuana u | Om 25 0o
MOHATUMHBIM  anmapaToM; yMeeT CBA3bIBATb TEOPUIO C  MPAKTHKOW, | 30 6anios
WUTIOCTPUPOBATh TNpUMEpaMu, (akTamMH, TaHHBIMA HAyYHBIX HWCCIICAOBAHUM; | u/uiu
OCYILIECTBIISIET MEKIIPEAMETHBIE CBSI3H, NPEIJIOKEHNS, BBIBOBL; JIOTUYHO, YETKO | «OMAUYHON»
U SICHO M3JIaraeT OTBETHI Ha MTOCTABJIEHHBIE BOIIPOCHI; YMEET 0OOCHOBBIBATH CBOU

CYyXJEHUS U TNpo(ecCHOHANBHO-TUYHOCTHYIO TO3MLHUIO IO H3JIaraeMoMy

BOIIPOCY; OTBET HOCUT CAMOCTOSITEJIbHBIM XapakTep; Bce J1abopaTopHble paboTh

BBINOJIHEHBI, 10 HUM 0()OPMJIIEHBI U 3aIUIIEHB] OTYETHI

OTBeT cTy/ieHTa COOTBETCTBYET YKa3aHHBIM BBIIIE KPUTEPHSIM, HO B cofepkanuu | Om 21 oo
UMEIOT MECTO OTJEeJIbHbIE HETOYHOCTH (HECYIeCTBEHHblEe OIIMOKM) TpH | 24 6bannos
U3JI0)KEHUU TEOPETHYECKOTO M TMPAKTUYECKOro MaTepuasa; OTBET OTIUYAETCS | u/uiu
MeHbIIeH OO0CTOATENBHOCTBIO, TNyOMHOM, OOOCHOBAHHOCTBIO M TIOJIHOTOM; | «Xxopouioy
OJIHAKO JIOMYILEHHbIE OIIMOKM HCHPABISAIOTCA CAMUM CTYAEHTOM IOCie
JIOTIOJTHUTEBHBIX ~ BOMPOCOB  HJK3aMEHATOpa; Bce JabopaTopHble pabOThI

BBITIOJTHEHBI, IO HUM 0()OpPMJIIEHBI U 3alUIIIEHbI OTYETHI

CTY/IEHT OOHapyXXHBaeT 3HAHHE U MOHMMAaHUE OCHOBHBIX MOJIOKEHUH yuyebHoro | Om 18 oo
MaTepuaga, HO H3JIaraeT €ro HeNoJIHO, HEeNOoCIe0BaTeNbHO, Jaomyckaer | 20 bannos
HETOYHOCTH U CYIIECTBEHHBIE OIIMOKH B ONPEAEICHUH MOHIATUH, GOPMYIUPOBKE | u/uiu
MOJIOKEHU; MpPU apryMEHTAallud OTBETa CTYJEHT HE OINUpaeTcs Ha OCHOBHBIE | «Y00671emEop
MIOJIOKEHUS HCCIIEIOBATENbCKUX JOKYMEHTOB; HE IPHUMEHSAET TEOPETHUECKUE | UMENbHOY
3HAHUA JJ11 OOBSICHEHMsS] AIMIUPUYECKUX (DAKTOB M SBJIEHUH, HE 0OOCHOBBIBAET

CBOM CYXKICHMS; UMEET MECTO HapyIIECHUE JIOTUKH U3JIOKEHUS; B LIEJIOM OTBET

OTJIMYAETCS HU3KUM YPOBHEM CaMOCTOSITEIbBHOCTH, HE COJEPKUT COOCTBEHHOM
npoeCCUOHATLHO-INYHOCTHON ~ MO3MIMHK;  Bce  JlabopaTopHble  pabOThHI

BBITIOJTHEHBI, IO HUM 0()OPMJIIEHBI U 3alUIIIEHbI OTYETHI

CtyneHT MMeeT pa3po3HEHHBbIe, OECCUCTEMHBbIE 3HAaHUSA; HE yMeeT BBIACNATH | Om (0 oo
IJIABHOE M BTOPOCTENIEHHOE; B OTBETE JOIYCKAIOTCA OLIMOKM B ompeneneHuu | 17 bannos
NOHATHUH, (HOPMYITHPOBKE TEOPETHUECKUX MOJOKEHUH, NCKAKAIOIIUE UX CMBICK; | u/unu
CTYAEHT HE OPHEHTUPYETCS B HOPMAaTHUBHO-KOHLIENTYAJIbHBIX, MPOTPAMMHO- | «HEy0081emes
METOAMYECKUX, UCCIICAOBATEILCKUX MaTepuanax, 0eCopsIouHO M HEYBEPEHHO | OpumenvHoy
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W3J1aracT MaTrepuang; He YyMeeT COCAUHATb TEOPETUYECKUE IIOJOXKEHUA C
MeJarornYecKo MPAaKTHUKOW, HE YMEEeT NPHUMEHSATHh 3HaHUS IS OOBSICHEHUS
SMOUPUYECKUX (DAKTOB, HE YCTAHABIMBAET MEXIPEIMETHbIE CBS3U; BCE
nabopaTtopHbie padOThI BBITTOIHEHBI, IO HUM O(OPMIICHBI M 3aIIUIIICHBI OTYCTHI

Hcnonk3oBaHue mokaszareneil U KpUTEPHEB OIICHUBAHUS KOMIICTCHIMN Ha Pa3IUYHBIX
JTanax ux (OPMHUPOBAHUS COBMECTHO CO INKAJIOH OalTbHO-PEHTHHIOBON CHUCTEMBI MO3BOJISET
(dbopMUPOBATH Pe3yabTATHl O0YUEHUS IO MOTYIISIM.

Ouenka pe3yJbTaTOB 00y4eHUsA

Bbanabl
Hepnens Homep u HazBaHue MOy ®opMbI KOHTPOJISA (Mun/
MAaKCc)
1 cemecTp
1. OcHOBHI s13bIKa Java, TUIIbI Py6exHbIil KOHTPOIIB
JaHHBIX, paboTa cO CTPOKaMH U
8 4HCcllaMU, KOJJICKIIUU B Java.
Pabora ¢ morokamu, Stream API, UTOTO 21/35
BBOJ] 4 BBIBOJI B Java
2. Java u 6a3pl NaHHBIX, BBeieHUEe | PyOeXHbI KOHTPOIb
B Scala, komekiuu B Scala,
16 Pattern Matching, pabora c
RDBMS B Scala, pabota ¢ Apache UTOro 21/35
Spark
3. Dx3ameH - 18/30
HUTOI'O 3a cemecTp 60/100

3. TUNOBBIE KOHTPO.IbHBIE 3AJIAHUS WU UHBIE MATEPHUAJIbI, HEOBXOIUMBIE /151
OIIEHKHW 3HAHW1, YMEHW1, HABBIKOB U (I/IJII/I) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOUIUE 3TAIIbI ®OPMUPOBAHHUS KOMIETEHIMI B ITPOILIECCE
OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

OOC 1o IUCHUIUIMHE COIEPKUT CIEAYIOLIME OLIEHOYHBIE CPEACTBA, MO3BOJISIOIINE
OLICHUTH 3HAHUS, YMEHUS U YPOBEHb NIPUOOPETEHHBIX KOMIIETEHIIUI MPU TEKYLIEM KOHTPOJIE U
IPOMEKYTOUHOU aTTeCTalluU, pa30UThIe 10 MOAYJISIM AUCHUIUINHBL:

— KOMIUIEKTHI 3aJJaHU JUIsl pyOeKHBIX KOHTPOJIEH 110 BapuaHTaMm;
— TepedyeHb BOIPOCOB K IK3aMEHY;
— OuneTsl K 9K3aMeHy (MPUKIIAAbIBAIOTCS K TPOrpaMMe).

CpenctBa A OLIGHKM Pas3IMYHBIX ypOBHEH (OPMHUPOBAHUS KOMIETEHIMH TI0
KaTeropusM «3HATb», «YMETb», «BJAJETh» O00ECIEUMBAIOT PEAIN3ALNI0 OCHOBHBIX IPUHIIUIIOB
KOHTPOJIS, TaKMX, KaK OOBEKTHBHOCTb M HE3aBHCUMOCTb, MPAKTUKO-OPHEHTUPOBAHHOCTb,
MEXIUCIUIIIINHAPHOCTb.

C yderoMm 3TOro, KOHTPOJBHBIE BOIMPOCH! (3adaHusd, 3aaaud,) Bxojsamme B POC, mis
Pa3IMYHBIX KATETOPUI U YPOBHEW OCBOEHUS KOMIIETEHIIMN UMEIOT CIEAYIOMNNA BUL:



Yposensb 3BHATH

Jeckpunropsl

Ilpumep 3a1aHNsi U3 OLIEHOYHOIO CPEICTBA

(GyHIaMeHTaTbHbIE OCHOBBI
HWHXKCHCPHBIX JUCHUIIINH,
CBSI3aHHBIX C PEIICHUEM 3a1a4
npodecCHOHATBLHON 00J1acTh

Crpykrypa JVM; Tumbl 1aHHBIX, paboTa CO CTPOKAMH U
YHCIIaMU; THTEPHUPOBAHUE CTPOK; OMOIMOTEKH KOJUICKIIHIA B
Java; paboTa ¢ MHOTOTIOTOYHBIMH TTPHIIOKEHHUSIMHU.

COBpPEMEHHBIC TCXHOJIOI'UH, B
TOM YHUCJIC MHTCIJICKTYAJIbHBIC,
" IpOorpaMMHBIE CPECACTBA,
HCIIOJIB3YCMBIC IJIA PCIICHU A
HpO(i)eCCI/IOHaJ'IBHI)IX 3aJa4

OpeitMBOpKH TI0 cOOpKe Java mpoeKToB; 6a30BbIC 3HAHUS 110
s3bIKy Scala: OOII u nepemenHble; koyutekuun B Scala;
Pattern Matching;

[NPUHLUIBI IPOCKTUPOBAHUS U
peai3aly MporpaMMHOTO U
arnmapaTHOro o0ecreueHus
UH(POPMALIMOHHBIX
ABTOMATHU3WPOBAHHBIX CUCTCM

Stream API, padora c RDBMS B Scala.

CTPYKTYPY, IPUHIIUTIBI
MPOSKTUPOBAHUS U PEATTU3ALNN
KOMITOHEHTOB IPOTPaMMHO-
anmapaTHbIX KOMIUIEKCOB
00paboTku nHMOpMAIUU U
ABTOMATHU3HPOBAHHOTO
POCKTHUPOBAHUS

®peitMBOpKH 110 cOOpKe Java npoeKTOB; 0a30BbIe 3HAHUS 10
s3bIKy Scala: OOIT u nepemenHbie; koyutekuu B Scala;
Pattern Matching;

IPUHIUITE ¥ METOBI
aJlanTalnuy 3apyoexHbIX
KOMILUIEKCOB 00paboTKH
uH(pOpMaIUU U

Stream API, padora c RDBMS B Scala.

ABTOMATHU3WPOBAHHOI'O

POEKTUPOBAHUS

COBpPEMEHHbBIE Apache Spark. Haznauenue u CTpyKTYypa.
uH(OpPMaIIMOHHO- OcHOBBI s13bIKa Java. Peakiiu, MPUHITUITGI S3bIKa 1
KOMMYHUKAIIMOHHBIC U HJ'IaT(bOpMI)I Java.OcHOBHBIE MOHSITHUA. THUIIBI I3BIKOB
UHTEIJICKTYaJIbHbIC POrpaMMUPOBAHHS.

KOMITBIOTCPHBIC TEXHOJIOTHH,
UHCTPYMEHTAJIbHBIE CPEJIbI,
pOrpaMMHO-TEXHUYECKUE
1aT(OPMBI JJIs pEIICHUsS
npoecCHOHANBHBIX 3aja4

COCTaB COBPEMEHHBIX
MH(OPMaLMOHHO-
KOMMYHHKAIIMOHHBIX U
MHTEIJJIEKTYaIbHBIX
KOMIIBIOTEPHBIX TEXHOJIOTUI

Apache Spark. Haznauenue u CTpyKTypa.

OcHoBHI s13b1Ka Java. Penakiuu, mpUHIMTIBL 361K U
wiatdopmbl Java.OcHOBHBIE TOHATHS. THIIBI S3BIKOB
MIPOTPaMMHUPOBAHUS.

HNPUHIUIBI pa3paboTKu
OPUTHHAIBHBIX TIPOTPAMMHBIX
CpPEZCTB, B TOM YHUCIIE C
HCTIOJT30BaHUEM COBPEMEHHBIX
UH(POPMAIMOHHO-
KOMMYHUKAIIHOHHBIX 1
MHTEJUICKTYaJIbHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH,

Komnexnuu B Java. Peanmmzanun komnekuuii. Hash-
KOJIEKIIUH.

Komnexuu B Java. AIroputMel paboThl ¢ KOJUIEKIIUSAMHU.
HrepupoBanue, COpPTUPOBKA, TOKCK.
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JJI pCIICHUA

YpoBens YMETDH

Jeckpunropnbi

IIpumep 3a1aHNs U3 OLEHOYHOTO CPEACTBA

npuodperaTh, pa3BUBaTh U
MIPUMEHSATh MaTEeMAaTHYECKHE,
€CTECTBCHHOHAYUYHBIE,
COLIMAIBLHO-9KOHOMHYECKUE U
npo(hecCUOHANTLHBIC 3HAHUS TS
PEIICHUS TUTIOBBIX U
HECTaH/IAPTHBIX 33/1a4, B TOM
YHCJIe B HOBOM MJIA HE3HAKOMOM
cpele u B
MEXIUCITUTITMHAPHOM
KOHTEKCTE

B pycckoMm TekcTe Kaxkayro OyKBY 3aMEHHUTDH €€ MOPSIKOBBIM
HOMepoM B ayipaBute. [Ipu BBIBOJIC B OJTHOM CTPOKE IIeUaTaTh
TEKCT C JABYMs IpoOenamMu Mexay OyKBaMH, B CICIYIOLICH
CTPOKE BHHU3Y IOJ] KaXJI0H OYKBOH 1euaTaTh €€ HOMEp.

paspabaTsiBaTh 3P (HEKTUBHBIC
OPUTHHAIILHBIC aJITOPUTMBI U
POTPaMMHBIE CPEJICTBA, B TOM
YHCIIe C UCTIOIb30BaHUEM
COBPEMEHHBIX
WHTEIICKTYaTbHBIX
TEXHOJIOTUH, JJIsl pEeIICHUS
poecCHOHANIBHBIX 3aau

Hanummre B Scala kit ananoruusbli CIIEAYIOLIEMY B java:
for (int i = 10; i >=0; i--) System.out.printIn(i);

pa3palaThIBaTh U
MOJICPHU3UPOBATH
MPOrpaMMHOE U arnmapaTHoe
oOecrieyeHue
MH(MOPMAIMOHHBIX U
aBTOMaTI/I3I/IpOBaHHBIX CUCTEM

Bo Bpemst nabopatopHoii pabOThI CTYI€HTHI 3HAKOMSITCS C
MHHHAMAJIbHBIM [TPOSKTOM Ha Spark v BBIMOIHSIOT
HHAUBUAYAJIBHOC 3a/IaHUC HA ITPOrpaMMHUPOBAHUC OIICPALIUU
c RDD (Resilient Distributed Dataset).

pa3pabaTbIBaTh U
MOJICPHU3UPOBATH KOMITOHEHTHI
pOrpaMMHO-aInapaTHBIX
KOMILIEKCOB 00paboTKH
UHpOpMaLIUHU U
ABTOMATH3UPOBAHHOTO
IPOEKTHUPOBAHUS

Pa3pabotaTe MHOronoTo4Hoe npuioxkeHue. VMcrnonb3oBath
BO3MOYKHOCTH, TIPEOCTABIISIEMbIE TTAKETOM
java.util.concurrent. He ucnonb3oBath cioBo synchronized.
Bce cymuocTy, xemnaromye HoIyduTh J0CTYII K Pecypcey,
JIOJDKHBI OBITh IOTOKaMU. Y CJIOBHE: B OpraHu3aluy padboTaer
HECKOJIBKO oreparopoB. OnepaTop MOXKeT 00CIIyKUBaTh
TOJIbKO OJIHOTO KJIMEHTA, OCTAJIbHBIE JIOJIKHBI KAATh CBOEH
ouepenu. KiMeHT MoXKeT MOJI0KUTh TPYOKY U IEPE3BOHUTH
elle pa3 4yepe3 HEKOTOPOe BPeMsl.

aJanTUPOBATh 3apyOekKHbIE
KOMILJIEKCHI 00pabOTKH
uH(pOopMaluu U
ABTOMATH3UPOBAHHOTO
MPOCKTHPOBAHUS K HYKJIaM
OTEYECTBEHHBIX MPEIIPUATHIHA

Pa3paboTaTe MHOTOIIOTOYHOE MPUIIOXKEHHE. Mcronb30BaTh
BO3MOKHOCTH, IIPEJOCTaBIIIEMbIE TTAKETOM
java.util.concurrent. He ucnonbs3oBats ciioBo synchronized.
Bce cymHocTy, jxenaromye nmojayqyuTb JOCTYI K pecypcy,
JIOJI’KHBI OBITH TIOTOKaMU. Y CJIOBHE: B OpraHU3aluu padoTaer
HECKOJIBKO orepaTtopoB. OnepaTop MOXKET 00CTy>KUBATh
TOJIBKO OJJHOI'O KJIMEHTAa, OCTAJIbHBIC JOJIDKHBI XX1aTh cBOEH
ouepean. KIMeHT MOXKeT MOJI0KHUTh TPYOKY U NEPEe3BOHUTD
elre pa3 gyepe3 HeKOTOPOe BPEMSL.

PUMEHSTh COBPEMEHHBIC
UH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIC U
MHTEJUICKTYaJIbHbIC
KOMITBIOTEPHBIE TEXHOJIOTHH,

Bo Bpemst nabopaTtopHoii pabOThI CTYAEHTHI BHIITOJIHAIOT
WHIMBUyalIbHOE 33a7jaHne Ha padoty ¢ untepdeiicom JDBC.
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WHCTPYMEHTAJIBHBIC CPEJIbL,
[IPOrPaMMHO-TEXHUYECKUE
1aThOPMBI JUTS PEILICHUSI
npodeCCHOHATBHBIX 3a1a4

OCYILECTBIISITH BBIOOD
COBPEMEHHBIX
nH(pOpMaIMOHHO-
KOMMYHHUKAITHOHHBIX U
WUHTEJUICKTYaJIbHBIX
KOMITBIOTEPHBIX TEXHOJIOT U,
OCYILECTBIISATH TIOUCK PEIICHUH
Ha OCHOBE HAYYHOU
METOIO0JIOTUN

Bo Bpems mabopaTopHO# pabOThI CTYICHTHI BBITOIHSIOT
WH/IMBUYaJIbHOE 33JJaHNE Ha 3HAKOMCTBO C 0a30BBIM
cuHTakcucoM Scala: mepeMeHHbIe, 3HAYCHNUS, TUIIbI,
(byHKIMY, aHOHUMHBIE (PYHKIIUHU; KIACChI, 0OBEKTHI;
uHTEp(hENChl U TPEUTHI; 0COOCHHOCTH M OTJIMYHS OT Java.

pa3pabarbIBaTh OPUTHHAIbHbBIE
IPOTrpaMMHBIE CPEJCTBA, B TOM
YHCJIE C UCIIOJIB30BAHUEM
COBPEMEHHBIX
MH(}OpPMaLMOHHO-
KOMMYHHUKAI[MOHHBIX U
MHTEJJIEKTYaJIbHBIX
KOMITbIOTEPHBIX TEXHOJIOT U,
JUId pelleHus 3a7a4d B 00J1acTh
CO3JIaHUs U IPUMEHEHHUS
HCKYCCTBEHHOI'O MHTEJIJIEKTa

Pa3paboraTe MHOrONOTOYHOE NpUIIOKEHUE. Vcrionb30BaTh
BO3MOXHOCTH, IPEJOCTABIIIEMbIE TAKETOM
java.util.concurrent. He ucnons3oBats ciioBo synchronized.
Bce cymnocty, jxenaroiye nojsyqyuTb JOCTYI K pecypcy,
JIOJIKHBI OBITH IOTOKaMU. Y cioBue: B ropax cymiectsyer 1sa
KEJIe3HOIOPOKHBIX TOHHEJS, TI0 KOTOPBIM 10€3/1a MOT'YT
JIBUTAThCA B 000MX HaripaBieHusx. [lo o6oum koHiam
TOHHEJSI coOpasock MHOro noe3faoB. O0ecneunTs Ge30macHoe
IIPOXO’KJEHNE TOHHENEH B 00oux HanpasieHusx. [loe3n
MO’KHO IIepeHanpaBUTh U3 OJHOTO TOHHEINS B APYrol npu
NPEBBINICHUH 33JAHHOTO BPEMEHU OXKUIAHUS Ha IPOE3/I.

Yposens BJIAJIETh

Jeckpunropsl

IIpumep 3a1aHNs U3 OLIEHOYHOTI'O CPEACTBA

HaBBIKaMU pa3pabOTKH
IIPOrPaMMHOT0 U alllapaTHOTro
obecrieueHus
MH(OPMALMOHHBIX U
aBTOMATH3UPOBAHHBIX CHCTEM

Pa3paboTaTe MHOTOIIOTOYHOE MPUIIOKEHHE. Mcronb30BaTh
BO3MOXKHOCTH, TIPEIOCTABIISIEMbIC TTAKETOM
java.util.concurrent. He ucnonb3oBath cioBo synchronized.
Bce cymHocTH, Kenaronye moJIy9uTh J0CTyH K pecypcey,
JIOJDKHBI OBITH TOTOKaMu. YcnoBue: B ropax cymiecTByer asa
HKEJIC3HOIOPOIKHBIX TOHHEJIS, 0 KOTOPBIM MOE€3/1a MOTYT
JBUTAThCS B 000MX HampasieHusX. [1o 06ouM KoHIIam
TOHHEJIs1 coOpasioch MHOTO noe3/10B. O0ecneunTs 6e30macHoe
NPOXOXK/IEHHE TOHHENeH B 00oux HampasieHusx. [loe3n
MOYHO MEPEHANPAaBUTh U3 OJJHOIO TOHHEIS B IPYrOM MpH
NPEBBIIICHUH 33JaHHOTO BPEMEHH OXKUIaHUsI Ha MPOE3/I.
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4, METOJIUYECKWE MATEPHAJIBI, ONPEJEJAIOIIUE ITPOIEIYPbl OLIEHUBAHUS
3HAHUM, YMEHMI, HABBIKOB 1 (I/IJII/I) OIIBITA JEATEJBHOCTH, XAPAKTEPU3YIOHINX
3TAIIBI ®OPMUPOBAHUS KOMIETEHITUIA

4.1. llpumepbl MEeTOAUYECKUX MATEPUAJIOB, ONPeAe/ISIIOIIMX MPOLeyPbl OLleHUBAHUS
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA JAeSATEJbHOCTH

HaumeHoBaHue Kparkasi xapakTepucTHKA OLEHOYHOT0 IIpencraBiienne
OLICHOYHOI0 cpeacTBa OLICHOYHOI0 CPe/ACTBA
CpeAcTBa B (ponne
PyGexub1it kouTposis | CpeacTBO MPOBEPKU OCBOCHUST YPOBHEH Komrmuiekr 3ananuit aiis
«3HAThY, «ymMeTh» KomnereHuuit GI'OC PyOEKHOTO KOHTPOJIS
110 BapuaHTam
OK3aMeH CpencTBo NpoOBEPKU OCBOEHUS YPOBHSI [lepeuenp BonpocoB k
«3Hathy» komnereHuit PI'OC 3K3aMEHY U MAKET
9K3aMEHALIMOHHOTO
ounera

Ilepeuennb J1ad0pPATOPHBIX padoT
Kadenpa Madopmaruku, BEIMUCIUTEIIEHON TEXHUKU U TIPUKIIATHON MAaTeMAaTHKU
no oucyuniuxe SI3pIKKM IPOrpaMMUPOBaHUs AJi PabOTHI C OOJIBIIUMU TaHHBIMH

Moayab 1. OcHOBBI si3bika Java, TUMBI JaHHBIX, paboTa CO CTPOKAMU U UHUCIAMH,
KOJUIEKIUH B Java. Padora ¢ motoxkamu, Stream AP, BBox 1 BeIBOI B Java

JlabopaTopnas padora Ne 1. Padora ¢ 6a30BbIMH KOHCTPYKUHMSIMHU B Java.

Ieasn: [Tony4unTs NpakTHUECKHE HaBBIKU pabOThI C 0a30BBIMU KOHCTPYKIMSIMU B Java

Kparkoe conep:xanme: Bo Bpems naGopaTropHoil paOOTBl CTYIEHTHI BBITOJIHSIOT
UH/IMBUyaJIbHOE 33JJaHHE Ha UCIOJIb30BaHNEe 0a30BBIX KOHCTPYKIIMIA B Java.

JlabopaTopnasi padora Ne 2. PaGora co cTpokaMy M YHCJIaMH.

Heapb: IlonyunTh npakTHUECKHE HABBIKM pabOThI: CO CTPOKaMM, aHalIM3a TEKCTa,
PETYJIIPHBIMU BBIPAKEHUSAMMU.

Kparkoe conep:xanme: Bo Bpems naGopaTropHoil paOOTBl CTYIEHTHI BBITOJIHSIOT
WHIMBHIyaIbHOE 3aJaHHe Ha MCIOJb30BaHMe KiaccoB String, StringBuilder, Formatter. s
peryJspHBIX BhIpakeHHii: java.util.regex.Pattern, java.util.regex.Matcher.

JlaGoparopunas padora Ne 3. PaGora ¢ Ko/uleKUMAMH.

Heasn: [TonyuyuTs NpakTUYECKHE HABBIKM CAMOCTOSTEIbHON pa3pabOTKU ¢ KOJUIEKLIUAMHU
B Java.

Kpartkoe conep:xanme: Bo Bpems nabopaTopHoil paOOTBl CTYIEHTHI BBITOJIHSIOT
VHIMBHIyaJIbHOE 3a/laHHe Ha IPUMEHEHHE Pa3IMYHbIX KilaccoB Kosuekimu: List, Set, Map.

JlabopaTopHas padora Ne 4. PaGoTra ¢ MHOrOnoTO4YHBIMH NPUJIOKEHUSIMH.

He.nb: HOJ’Iy‘-II/ITB MPAKTUYCCKUE HABBIKU CaMOCTOSITEIIBHOM p33pa60TKI/I MHOTI'OIIOTOYHBIX
npUIoKeHui B Java.

Kpartkoe conep:xanme: Bo Bpems nabopaTopHoil paOOTBl CTYIEHTHI BBITOJIHSIOT
WHIUBUAYAJIBHOC 3aJaHUC Ha CO3JaHHUC MHOI'OIIOTOYHOTO MPHIIOKCHUA, II0 Sa,Z[aHHOf/'I
npeaMeTHOM obOmactu: peanusaius  kimaccoB  (extends Thread, implements Runnable);
CUHXPOHU3alHA [TOTOKOB, OCTAHOBKA IMTOTOKOB U T.I[.);
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Monyas 2. Java u 0a3el jaaHHbIX, BBegeHue B Scala, komnmekiuu B Scala, Pattern
Matching, pa6ora ¢ RDBMS B Scala, pa6ora ¢ Apache Spark

JlabopaTopHas padora Ne 5. Pabota ¢ 6a3amu 1aHHBIX B Java

Heap: [loayunTs NpakTUUECKHUE HABBIKU CAMOCTOSITEIIbHON pa3pabOTKU NPUIOKEHUH 11O
pabore ¢ pazmuuasivu CYB/I.

Kparkoe conep:kanme: Bo Bpems saboparopHoil pa®OTBl CTYIEHTHI BBINOJHSIOT
WHIUBUIyaJIbHOE 3a/1aHne Ha paboty ¢ uHTepdeiicom JDBC.

JlaGopaTopuas padora Ne 6. PaGora ¢ si3pikoM Scala

Heanb: [Toxy4nTh MpakTHUECKHE HABBIKK CAaMOCTOSITEILHOU pa3paboTKH C si3pikoM Scala.

Kparkoe conep:kanme: Bo Bpems saboparopHoil paOOThl CTYIEHTHl BBINOJIHSAIOT
WHIMBHyaIbHOE 33JlaHME Ha 3HAKOMCTBO C 0a30BbIM CHHTakcucoMm Scala: mepemeHHBbIe,
3HAYEHUsl, TUIbI; (YHKLUUH, aHOHUMHbIE (YHKIUH; KIacChl, 0OBEKThI; HHTEPEICh U TPEHTHI;
OCOOEHHOCTH U OTJINYMS OT Java.

JlaGopaTopnas padora Ne 7. PaGora ¢ ¢pperimBopkom Apache Spark

Heuab: [ToxyunTh MpakTHUECKKHE HABBIKK camocTosTenbHol ¢ Apache Spark.

Kpartkoe conep:xxanue: Bo Bpems nabopaTopHOi paOOThI CTYACHTBHI 3HAKOMSITCS C
Apache Spark. Hacrpoiika u pa6ora ¢ REPL..

JlaGopaTopuasi padora Ne 8. PaGora ¢ ¢peiimBopkom Apache Spark. Bonee croxHbie
DIIEMEHTHI.

Hean: [TonyynTh NpaKTHUECKUE HABBIKM CAMOCTOSTEIILHOM pa3padOTKU MPHUIOKCHHUN Ha
Apache Spark.

Kparkoe conep:xxanme: Bo Bpems nabopaTopHOW pabOTBl CTYIEHTHI 3HAKOMSATCS C
MHHAMAIBHBIM ~MPOCKTOM Ha Spark © BBINOTHSIIOT WHIUBHIyaJIbHOE 3aJlaHME Ha
nporpammupoBanue onepanuu ¢ RDD (Resilient Distributed Dataset).

KommuiekT 3aganuii 1J1s1 pyoeskHOro KoHTpoJisi Nel
10 AUCLUIUINHE f3b1KU NPO2pamMmMuposanus 0Jis pabomsl ¢ 6016uUMU OAHHBIMU

Monayas 1. Pabora ¢ morokamu, Stream API, BBox u BeIBOj B Java

Bapuanm 1
3ananue 1. Kiacc Thread.
3ananmue 2. Pa3paboraTe MHOTOMIOTOUHOE MpUIOKeHHE. VICIIOIB30BaTh BO3MOYKHOCTH,
MpelocTaBIsieMble akeToM java.util.concurrent. He ucnonb3oBath cioBo synchronized. Bee
CYITHOCTH, JKEJIAIOIIHE IMOJIYIUTh JOCTYII K PeCypCy, JODKHBI OBITh ITOTOKaMH. Y CIIOBHE: B
OpraHu3aIyi paboTaeT HECKOJIBKO oneparopoB. OnepaTop MOKET OOCITYKHUBATh TOIBKO OJHOTO
KITUEHTA, OCTAJILHBIC JTOJDKHBI JKJIaTh CBOCH odepean. KIMeHT MOKET MOJIOKUTh TPYOKY 1
MEPE3BOHUTSH €I1IE Pa3 Uepe3 HEKOTOPOE BpPEMs.

Bapuanm 2
3apanme 1. Knacc File.
3ananue 2. Pa3paboraTs MHOTOMIOTOUHOE MpUIoKeHHE. VCIIOIB30BaTh BO3MOYKHOCTH,
IpeocTaBlsieMble akeToM java.util.concurrent. He ucnonb3oBath cnoBo synchronized. Bece
CYITHOCTH, JKEJIAIOIIHE IMOJIYIUTh JOCTYII K peCypCy, JODKHBI OBITh MOTOKaMu. Y cioBue: B
ropax CyImIeCTBYET JBa JKEeIE3HOAOPOKHBIX TOHHEIIS, IO KOTOPHIM IO€3/1a MOT'YT JIBUTAThCS B
06oux HanpasneHusX. [Io 000uM KOHIITaM TOHHENS COOPAIOCh MHOTO M0e3/10B. O0eceunTh
0e30MmacHoe MPOX0XKICHNE TOHHENeH B 000uX HampaBieHUsX. [loe3q MOXKHO TiepeHanpaBUTh U3
OJIHOTO TOHHEJISI B IPYrOi IIPpH MPEBBILICHUH 3aIaHHOTO BPEMEHHU OKUJaHMsI Ha MTPOE3I.

Bapuanm 3
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3aganue 1. Kmacc InputStream.
3ananme 2. Pa3zpaGoraTh MHOTONOTOYHOE MpHIIOKeHHE. cronb30BaTh BO3MOXKHOCTH,
npeocTaBIsieMble TakeToM java.util.concurrent. He nucnons3oBars cioBo synchronized. Bee
CYIIHOCTH, >KEJIAIOLIUE MTOJIyYUTh JOCTYI K PECYPCY, NOJKHBI ObITh IOTOKaMHU. Y CJIOBUE: HA
TOPT'Y BHICTABIISIETCS] HECKOJIBKO JIOTOB. YYaCTHUKHU ayKIIMOHA JAETAIOT 3asBKHU. 3asiBKY MOKHO
KOPPEKTHPOBATH B CTOPOHY YBEJIMYEHUS HECKOJIBKO pa3 3a TOPI'H OJHOIO JI0Ta. AYKIIMOH
orpenenseT NoOeIUuTeNs U MEPEXOIUT K CIEAYIONIEMY JIOTY. YYacTHHK, HE 3aIIaTUBILIUH 3a JOT
B 33IaHHBIA IPOMEKYTOK BPEMEHH, OTCTPAHAETCS HAa HECKOJIBKO JIOTOB OT TOPIOB.

Bapuanm 4
3ananue 1. Knacc BufferedReader.
3aganue 2. Pa3paboraTh MHOIOIIOTOYHOE IIpUIIOKEHUE. MIcrIonb30BaTh BO3MOXKHOCTH,
npeaocTaBisieMble TakeToM java.util.concurrent. He ucnosb3oBats ciioBo synchronized. Bee
CYIIHOCTH, >KEJAIOIIUE MOIYIYUTh JOCTYII K PECYpCY, TOJKHBI ObITh OTOKaMH. Y CJIOBHE:
[0Ca/IKa/BbICA/IKA TACCAKUPOB MOKET OCYILECTBIATHCS Yepe3 KOHEUHOE YHCIIO TEPMUHAIIOB
MHA3eMHBIM CITIOCOOOM Yepe3 KOHEUHOE YncIio TparnoB. CaMoieTsl OBIBAIOT pa3HON
BMECTUMOCTHU U JAJIbHOCTHU TojeTa. OpraHu3oBarh (PyHKIIMOHUPOBAHUE a3pOIOpTa, €CIIU
NYHKTOB Ha3Ha4YeHUs 4—6, ¥ 30H JaTHHOCTH 2—3

Bapuanm 5

3ananue 1. Uurepdeiic Runnable.

3aganue 2.  Pa3paboraTh MHOromoToyHoe mpuiokeHue. Mcronb30BaTh BO3MOXHOCTH,
mperocTaBisieMble MmakeToM java.util.concurrent. He ucmonb3oBaTh crmoBo synchronized. Bcee
CYIIHOCTH, J>KEJAIOUINE MOJYYHTh JIOCTYIl K PEecypcy, IODKHBI ObITh NOTOKaMH. Y CIOBHE:
JOCTYIIHBI JUIsl YTE€HHUsI HECKOJIbKO KHHMI. OAMHAKOBBIX KHUI B OuOimorexke HeT. Hekoropsle
BBIJIAIOTCSI HA PYKH, HEKOTOPBIE TOJIBKO B YATAIBHBINA 3ai. UnTaTenbs MoXxeT OpaTth Ha PyKd H B
YUTAIbHBIN 371 HECKOJIBKO KHMUT.

Bapuanm 6
3ananme 1. Cepuanusanus o0bEKTOB.
3aganue 2. B ¢aiine coaepKuTcs COBOKYIMHOCTh cTpok. HaliTu HomMepa CTpoK, COBIAAIONINX C
3aJaHHON cTpokoil. MMs aiina u cTpoka A MOMCKa — apryMEHThl KOMaHJHOW CTPOKH.
BriBecTu cTpoku ¢aiina u Homepa CTpOK, COBIAJAIOIINX C 33aHHOM.

Bapuanm 7
3aganmne 1. Kiacc Scanner.
3ananmue 2. [IpounTtars TeKCT Java-mporpaMMbl U yIaTUTh U3 HETO BCE «JTUITHUEY MPOOEIHI U
TaOYJISINH, OCTAaBUB TOJIHKO HEOOXOAUMBIE JIJISl pa3/IeIeHUs ONIEpaTOPOB.

Bapuanm 8
3aganme 1. Metoasl Synchronized.
3ananme 2. IIpountars TekcT Java-mporpaMmMbl U B KaKJIOM CJIOBE JUIMHHEE JIByX CUMBOJIOB BCE
CTPOYHBIE CUMBOJIbI 3aMEHUTDH MPOIHUCHBIMHU.

Bapuanm 9
3apanme 1. Iloroku. Monurop.
3apanme 2. B xaxpaoii crpoke ctuxorBopeHusi Ceprest EceHuna noacuutarh 4acToTy
MOBTOPSIEMOCTH Ka)KJIOTO CJIOBA M3 3aIaHHOTO CITMCKA M BBIBECTH ITH CJIOBA B MOPSAKE
BO3pACTaHUs YaCTOThI TOBTOPSIEMOCTH.

Bapuanm 10
3amanne 1. JKu3sHeHHDBIH UKII HOTOKA.
3ananue 2. B xaxmoi cTpoke HAWTH CJIOBA, HAYMHAIOIINUECS C TJIACHOW OYKBBHI.
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Kpurepum ouenku:

MaxkcumManpHas olleHKa — 35 0aIoB, MUHMMAJIbHAA 3aueTHas — 21 Gaml.

Ouenka B Oamrax
Ne OuieHuBaeMbIe YMEHUS
MaxkcumaneHas | MuHUMaILHaAS

1. | 3HaHMe U© TIOHMMaHUE TEOPETHUYECKON YacTu 20 12

BOIIPOCA:  IIOTOKM  BBIMOJHEHWUS W IOTOKH

BBOJ1a/BBIBOJIA.
2. | YMeHue pemiaTh 3a/1aud Ha MOTOKU BBIMOJIHEHUS U 15 9

[IOTOKHU BBOJIa/BBIBOJIA.

Monayas 2. Java u 6a3bl 1aHHBIX, BBeZicHue B Scala, koyuteknuu B Scala, Pattern Matching,
pabora ¢ RDBMS B Scala, pabora ¢ Apache Spark

KommuiekT 3aganuii 1Jisi py0e:kHOTro KOHTPoJIs Ne2

10 TUCHMIUIUHE A3bIKU NPOSPAMMUPOBAHUSL 0151 pAOOMbL C OONLUUMU OAHHLIMU

Bapuanm 1
3amanue 1. S3pik Scala. OObsiBIICHHE TIEPEMEHHBIX.
3ananme 2. Vcnons3ys Biglnt, Beruncnute 21024.

Bapuanm 2
3amanue 1. Tumnsl nanHbIx B Scala.
3ananme 2. Kak nomy4uuTs nepBblii cuMBOJ cTpoku B Scala? A nocneanuii cuMBon?

Bapuanm 3
3apnanue 1. Apudmernueckue onepatopsl B Scala.
3ananme 2. Kak pabGotaror ¢pyHkuuu uist ctpok drop, takeRight, dropRight. B uem
MPEUMYIIECTBA U HEJOCTATKHU 0 OTHOIIEHHUIO K substring?

Bapuanm 4
Bamanue 1. Meron apply.
3apanue 2. Hanwmure B Scala iukin ananorndsslii cienyromemy B java: for (inti=10; i >=0;
i--) System.out.printin(i);

Bapuanm 5
3aganue 1. Bo3oB dyHkiuil. @yHKIIUN U IPOLIEAYPHI.
3ananme 2. Hanummre ¢pynkuuio lteqgt(a: Array[Int], k: Int), Bo3Bpararomyto Tpoiiky,
COJIEpPXKAIIYI0 KOJIMYECTBO AJIIEMEHTOB MaccuBa 0oibmux k, paBHbIX k 1 MeHbIIHX K.

Bapuanm 6
3apanme 1. Vckrouenus B Scala.
3apanmue 2 f(n,d) - cymmaproe KoMuecTBO Mcmons3oBanwuii udpsr d (0,1,2,3,4,5,6,7,8,9) mst
3alTUCH BCEX YUCEN OT | 10 N BKIIFOYHUTEIHHO.

Bapuanm 7
3aganue 1. Maccussl B Scala.
3aganue 2 Jlan maccuB a nenbIx unced. [TomyunTs MaccuB, copepikaluii cHauanza Bce
IIOJIO’KATEIIBHBIE DJIEMEHTBI @ B OPUTHHAJIBHOM MOPSIKE, 3aTEM BCE HYJIEBBIEC U OTPULIATEIIbHBIC
AJIEMEHTHI @ B OPUTMHAIILHOM IOPSIIKE.
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Bapuanm 8
3aganme 1. Maps B Scala.
3apanue 2. Hanmmmre ¢pynkuuio minmax(a: Array[Int]), Bo3Bpamiaromnryro napy, couepKamiyro
HanOoJbIIee ¥ HaMEHbIIIee 3HAUCHHUS.

Bapuanm 9
3ananme 1. Tuples B Scala.
3aganue 2. BpruuciuTh cpenHee-apupMeTHIeckoe 3HaUCHHE HIEMEHTOB MacCHUBa
Array[Double]?

Bapuanm 10
3apanme 1. Scala. ®yHkinoHAIBHOE IPOrPAMMHPOBAHUE.
3ananue 2. Hammmure pynkumio f(a: Array[Int]): Array[Int] MeHsOIIY O psIOM CTOSIIIHAE
9JIEMEHTBI MaccuBa - aprymenra. Hampumep, f(Array(1,2,3,4,5)) = Array(2,1,4,3,5).

Kpurepum ouenku:

MakcuManbHas oneHka — 35 6ajioB, MUHMMabHas 3aueTHas — 21 Oami.

O1enka B 0ajiax
No OueHuBaemMble YMEHUS
MakcumainbHas MuHumanbHas
1. | 3HaHMe W TNOHMMAaHHE TEOPETHUYECKON YacTu 20 12
ocHOB Scala.
2. | YMeTp UpHUMEHSTh TEOPETHYECKUH MaTepual 15 9
IIPU PEIICHUH 3a/1a4.

IlepeyeHb BONPOCOB K IK3aMeHY:
1-ii Bonpoc Ousera:

1  OcHosbl sf3b1Ka Java. Penakuyu, npuHLIHKIIBI si3bIKa U 1aTGopMbl Java.OCHOBHBIE TOHATHS.
Tunsl A36IKOB IPOrPaMMHUPOBAHUS.

2  Tunel qanHBIX B Java. XpaHeHWe JaHHBIX B ITpOrpaMMe.

3 Crpoxku B Java. Pabora ¢ kimaccamu String, StringBuffer, StringBuilder.

4 Komneknuu B Java. [Tpuniuner Oubanorexu kosuiekiuid. MaTepdeiice komneknmii. Yto
ucnoin3oBats? (Set, List, Map, Queue)

5 Komnekuuu B Java. Peanuszaruu kosiekimii. Hash-komnexmun.

6 Komnekuuu B Java. Peanusanms kosutekuuii. Sorted-kommeknum.

7 Komnekuuu B Java. AnropuTmsl paboThl ¢ KoJuleKIusAMU. MtepupoBanue, COpTUPOBKA,

TTOWCK.

Komnekmuu B Java. Beibop peanuzaruu: Hashmap, TreeMap, ArrayList, LinkedList.

9  Kiaccel B Java. Inner kimaccel. ANONYMOUS iNNer KJiacchl.

10 Pabota c morokamu. Knacc Thread u unrepdeiic Runnable. TIpumeps! peanu3anuii.

11 Pabora c motokamu. CHHXpOHHU3AIKs TOTOKOB. [IpuMeps! peanuzanuii.

12 Stream API B Java. Lambda Beipaskenus. @yHKIMOHATBHBIC HHTEP(EHCHI. 3aMBbIKAHHSL.

13 Bsox u BeiBoA B Java. Pecypcsl. [lotok BBoaa u BeiBona. Kiaccesr InputStream,
OutputStream. JlekopaTopsl TOTOKOB.

14 Pabora ¢ 6a3amu nanasix B Java. JDBC. ITaker java.sgl. Kimaccer: Connection, Statement,
PreparedStatement.

15 Pa6ora c 6a3zamu nanubix B Java. JDBC. ITaker java.sql. Kiaccer: CallableStatement,
ResultSet. Tpanszakiuu. [TakeTHOE HCIIOTHEHHE 3AIIPOCOB.

16 Baenenue B s13b1k Scala. ba3oBslii cHHTaKCHUC.

17 3wk Scala. CpaBuenue Java u Scala.

(ee]
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18 3wk Scala. Tumbl JaHHBIX, IEPEMEHHbIE, KJIACCHI H O0BEKTHI.

19 3wk Scala. Komwtekuuu. OCHOBHBIE THUIIBI KOJUIEKIMNA. METOIbI KOJUIEKIIHIA.

20 SI3pik Scala. MexaHu3M HaX0XICHHUSI COOTBETCTBUS MEKIY IIEPEMEHHOM U IA0JIOHOM.
Tunel ma6nonoB. Brnoxernsie nepemennbie. OOpaboTKa UCKITIOUEHUH.

21 3wk Scala. KappupoBanue ¢pyHKIuii.

22 Apache Spark. Hasnauenue u cTpykrypa.

2 Bonpoc — padoTa co CTPOKAMU Ha MPUMepe 3a1a4i, HANpuMep:

B pycckoM TekcTe Kaxayro OYKBY 3aMEHHUTD €€ MOPSAKOBBIM HOMEPOM
B andasure. [Ipu BEIBOIC B OHOM CTPOKE MIeUaTaTh TEKCT ¢ ABYMsI mpobOeramMu MexKIy OyKBamH,
B CJICIYIOIICH CTPOKE BHU3Y IOJ] KaX 0K OYKBOH IedaTaTh €€ HOMEP.

Maket oopMiIeHUS IK3AMEHAITMOHHOT0 OHUJIeTa

MUWHUCTEPCTBO OBPA3OBAHUS U HAVKU DK3AMEHAIIMOHHBIN BUJIET Ne 1

POCCUIMCKOI ®EJEPALIUN

denepanbHOE TOCYIAPCTBEHHOE OIOIKETHOE

00pazoBaTenbHOE YUPEKJICHUE BHICIIETO

oOpa3zoBaHUs

«3abalKaIbCKUI TOCY/IapCTBEHHBIM YHUBEPCUTETY Wndopmarnka 1 BEIYUCIUTEIbHAS TCXHHUKA.
Cemecrtp: 2

M0 JUCUUIUIAHE «SI3BIKM POTrpaMMUPOBAHHS IS
paboThI ¢ OONBIIMMH JAHHBIMH
HanpasiieHue noarorosku: 09.04.01 —

1. PaGora ¢ norokamu. CunxpoHu3aius notokos. [Ipumepsl peanuzamnmii.
(20 6annos)

2. Java. 3amanHa CTpOKa, COCTOSINAS M3 CUMBOJIOB «(», «)», «[», «]», «{», «}». [IpoBeputh

NPaBHIBHOCTH PACCTAHOBKU CKOOOK. Mcrons30BaTh crek COCTaBbTE TECTUPYIOIILYIO IIPOTPAMMY.
(10 6annos)

CocraBun C.B. Berpos VYTBepxnaato 3aB. kapeapoi M.A. Mopo3zoBa

B 2022 .
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4.2. llpouenypsbl OLeHNBAHUS 3HAHWI, YMeHHUI, HABBIKOB, ()OPMBI U OPraHU3ALMA
TeKYLIero KOHTPOJIA U MPOMEKYTOYHOM aTTecTAlUHM 00y4al0INXCs

Texyuii KOHTPOJIb U IPOMEXKYTOUHAS aTTECTALMU CTYACHTOB B YHUBEPCUTETE BEIETCS
B CcOOTBETCTBUU C [lomokeHHeM O TeKylleM KOHTPOJE YCIIEBAEMOCTH U IPOMEKYTOUHOMH
arrecranuu ctyaeaToB ®I'BOY BO «3a0l'V».

Texkyumii KOHTPOJIb YCIIeBA€MOCTH

Jucuunnuna aenutcss Ha 3 Moayis (Bkiatouas Dx3ameH). Kaxablii Mogynb ydueOHOM
JTUCIUIIMHBI BKJIIOYAET B ce0s M3yUeHHE 3aKOHUEHHOTO pa3fielia, YaCTH AUCHHUTIIHHBI.

OCHOBHBIMU BUJAMM KOHTpPOJS 3HaHWM, YMEHMH W HaBBIKOB B TEYEHHE KaXKIOIO
MOJ1yJIsl Y4eOHOM JUCIUILTUHBI ABISIOTCS PyOS)KHbIE KOHTPOJIH.

Texymuii KOHTPOJIb MO MOAYNIO Y4eOHOW TUCHMIUIMHBI OCYIIECTBISIETCS MO TpaduKy
yuebHoro npornecca. Cpoku KOHTposibHBIX Meponpuatuil (KM) u cpoku noaBeneHus UTOrOB MO
MOJYJIsIM y4eOHOH JUCHUIUIMHBI OTOOpa)karoTcs B pabouMx ydeOHBIX IUIaHaX Ha CEMECTp
(otpeskax). CTyAeHT JOJKEH BBINOJIHUTH BCE KOHTPOJIbHBIE MEPOTIPUSATHUS, TPEYCMOTPEHHBIE B
MoJlyJie y4eOHOW TUCHUIUIMHBI K YKa3aHHOMY CPOKY, IIOCJIE€ YE€ro IpernojaBaTellb MPOCTaBIsSET
OayibHBIE OLEHKU, HAOpaHHBIE CTYAEHTOM IO pe3yjlbTaTaM TEKYIIEro KOHTPOJIS MOMIYJS
yueOHOU TUCIUIUIUHEL B DY .

KoHTposibHOE MEPOIPUSATHE CUNTAETCS BBIIOJHEHHBIM, €CIIM 3a HETO CTYAEHT MOJIY4HII
OLICHKY B OayljjaX, He HM)KE MUHUMAJIbHOW OLIEHKH, YCTAHOBJIECHHOW MPOrpaMMOM JHCHUIIIMHbI
110 IAHHOMY MEPOIPUSATHUIO.

CryneHThl, HE CIaBIIME€ KOHTPOJIBHOE MEPOIpPHUSITHE B YCTAaHOBJIEHHBIH CpOK,
MPOJOHKAIOT paboTaTh HaJl HUIM B COOTBETCTBUE C TIOPSIKOM, IPUHATHIM Kadeapoit.

IIpomexyTouHas aTTecTanMsA

®opMOI TPOMEKYTOUHOM aTTECTAIUU IO TUCLUUILIMHE SBJIAETCS SK3aMEH.

JK3aMeH

Ha sx3amen Boinensiercst 30 6amnoB u3 100. Dx3aMeH cuuTaeTcs CIaHHBIM, €CJIH 32 HETO
CTYJIEHT NOJIy4ws1 B cymMMme He MeHee 18 OamioB. CTyneHT, MOJyYMBIIMN MEHBIIMH Oai,
NPU3HAETCS HE MPOLIEAIIMM IPOMEXYTOUHYIO AaTTECTallMI0 IO JaHHOM JUCLUIUIMHE U B
3a4€THOM BEJOMOCTH €MY IPOCTABIIAETCS OLIEHKA «HEYIOBIETBOPUTEIHHO»

OneHuBaHue IUCHUILUIMHBL BEAETCA B COOTBETCTBMM C [lonokeHneM o TeKyleM
KOHTPOJIEC YCTIEBAEMOCTH U IPOMEKyTouHOM arrectanuu ctyaeHToB @T'BOY BO «3a0I'V».

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBIIOJHUBIINN BCE MPEyCMOTPEHHbIE YUeOHBIM IJIAHOM 3a/1aHus U CAABIINN
BCE KOHTPOJIbHBIE MEPONPHATHS, MOJIy4aeT UTOTOBYIO OLEHKY MO JUCIHUIUIMHE 33 CEMECTD B
COOTBETCTBUU CO IIKAJION:

. Ounenka Ha 3K3aMeHe,
PeiiTunr
Au(pPpepeHPOBAHHOM 3a4eTe
85— 100 OTIIMYHO
71 -84 XOpOIIO
60— 70 YJIOBJIETBOPUTEIBHO
0-59 HEYJOBJIETBOPUTEIEHO

PeitTuHT cTynaeHTa 1O JUCHUIIMHE 32 CEMECTp OMpEeNesseTcs Kak cymMma OaylioB,
MOJyUYEHHBIX MM 33 BCE MOAYIM Y4eOHOW AMCHUIUIMHBL, U OaIOB 3a MPOMEKYTOUHYIO
aTTecTalro. MakCcuMallbHOE KOJMYECTBO OaJIJIOB 33 AUCLUILIMHY B CEMECTPE yCTaHABIMBACTCS
paBHbIM 100.
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