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I. LIEJIM M 3AJJAYU OCBOEHUSI JUCHUTIIMHBI

enu ocBOCHUS AUCIUTUIMHBL:
— (opMupOBaHUHU y CTYJCHTOB 3HAHWH, YMEHUW M HABBIKOB NMPUMEHEHUS JIMHCWHBIX W HEIMHEHHBIX
CTPYKTYp HaHHBIX U aNTOPUTMOB pabOThl C MaHHBIMH CTPYKTypaMu Ui CHCTEMHOTO aHaiu3a M
MOJIEJTMPOBAHUS PEIMETHON 00IACTH.

3agaun OCBOCHUS TUCIUTUINHEIL:
— npuoOpeTeHre OOYYAIOUMMHCA TEOPEeTHUECKUX 3HAHMA M TPAKTHUECKUX HABBIKOB B 00JacTu
OpraHM3aluy CTPYKTYP AAHHBIX M 0a30BBIX BEIYMCIUTEIBHBIX AITOPUTMOB;
— pazBuTHe Yy OOydJaloUmMXcsi yMEHHUs pa3pabaThiBaTh ONTHUMANbHBIE AJITOPUTMBI JJSI  PELICHHUs
IIOCTABJICHHBIX 3a71a4, (POPMAIM30BHIBATh ONMCAHNE ITOCTABICHHBIX 3a/1a4.

II. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

JlucuummHa OTHOCUTCS K (DaKyJIbTaTUBHBIM JTUCIMIUITMHAM 00pa30BaTeIbHON MPOTrPAMMBI.
Jlis m3ydeHusl NaHHOW AMCUUIUIMHBI HEOOXOAMMBI 3HAaHUS, YMEHMsI U HaBBbIKH, (hopMupyemble
MPEIIIECTBYIOUIMMHU JIEMEHTaMU 00pa30BaTeIbHBIX MIPOrpamMM OakaaBpuarTa/crenuaiuTeTa:

Haumenosanue
TUCITUTITAHBI (MOIYJIs), TpebOyemble 3HaHMsI, YMEHUSI, HABBIKH
MPAKTUKA
[IporpammHoe u 3nanus:
annapatHoe obecriedyeHre | — OCHOBHBIX TEHACHLUM pa3BUTUS HMHTEIUIEKTYalbHBIX TEXHOJIOTHH B
MH(OPMALIMOHHBIX obmact 00pabOTKU OONBIINUX TAHHBIX.
CHCTCM — MeTronoJIorn4eckux OCHOB HHTEJUICKTYaJlbHOTIO aHaIU3a 0O0IBIINX

JAHHbIX.
— Kilaccuueckux anropuTMoB.
— KpurepueB o1ieHKH KauecTBa MPOTPAMMHBIX PEIICHUH.
Kputepues oneHkr kauecTBa NporpaMMHOIO KoJja.
MeToa0B pa3pabOTKH aIrOPUTMHUYECKUX PEIICHUH.
— CrocoboB  NpPUMEHEHUS  MHTEJUICKTYaJbHBIX  TEXHOJOTMH  JUIs
pa3paboTKu MPOrpaMMHBIX MPOAYKTOB.

— Cnoco6oB MOJICPHU3AIIN MIPOTPaMMHOTO obecrieueHus
aBTOMAaTU3MPOBAHHBIX CHCTEM.

— Cmoco6oB MOJIEpHU3aLIUU anmnapaTHoro obecrieyeHus
aBTOMATHU3UPOBAHHBIX CHCTEM.
Ymenusa:

— IlpuMeHSATH METOBI MHTEUICKTYaJbHOTO aHaju3a OONBIIMX JAHHBIX
IS pelIeHus IpoQecCuoHaIbHbIX 3ajad.

— OcymecTBiATh  pa3pabOTKy  OpPUTMHAJIBHBIX  AITOPUTMOB U
nporpaMMHbBIX cpeactB  Big Data B ycioBusix uHGOpMaAIMOHHON
HEOIPEICIIEHHOCTH.

— IlpuMmeHATh KpUTEpUM OLIEHKHM KayecTBa MPOrpaMMHOIO KoJa U
IIPAKTUYECKUX PELICHUM.

— IlpuMeHSATH  MHTEIUIEKTYaJbHBIC  TEXHOJOTHM TpU  pa3paboTke
IIPOrPaMMHBIX PELICHUH.

— BBINONHATE MOAECPHHU3AIMIO TPOrPAMMHBIX U alMapaTHBIX PELICHUN.
Hasviku:

— Hcnonb30BaHus METOJOB MHTEIJIEKTYalbHOTO aHajau3a OOJbIINX
JTaHHBIX TPH pa3paboTKe aJrOpPUTMOB M MPOrpaMMHBIX cpencTtB Big Data
U pelleHus MpoQecCHOHANBHBIX 3a/ad B YCJIOBUSAX HH(GOPMAIMOHHOM




HaumenoBanue
JUCHMILIAHBI (MOIYJIs), TpebOyemble 3HaHUS, YMEHHS, HABBIKU
MIPAKTUKH

HEOIPEEIEHHOCTH.

— PazpabaTbiBaTh NpOrpaMMHBIE pEIIEHUS C NPUMEHEHHEM METO/I0B
ANTOPUTMHU3ALNN U UHTEJUIEKTYAJIbHBIX TEXHOJIOTHH.

— O1eHkH KayecTBa MPOrpPaMMHBIX IPOTYKTOB.

— IlpuMeHeHNsT COBPEMEHHBIX METOAOB MOJAECPHU3ALMU NPOrPAMMHBIX U
anmnapaTHbIX PELIEHUH B aBTOMaTU3UPOBAHHBIX CUCTEMAX.

CoBpeMmeHHbIe TPOOIIEMBl | 3HaHuA:
Y METOJIbI IPUKIIAHON — COBpPEMEHHOr0 COCTOSIHUSIT W TEHACHIUH HayYHO-TEXHHUYECKOIO
UH(OPMATHKU pa3BuTHs HHOOPMAITMOHHOTO OOIIECTRA.

— HampaBieHuii  COBPEMEHHBIX MCCJIEAOBAaHWM W  aHAJUTUYECKHUE
WHCTPYMEHTHI B IPUKIIATHON HH(OPMATHKE.

— OCHOBHBIX TEHJCHIIMH U MPOrHO3a HAYYHO-TEXHUYECKOTO Pa3BUTHUS B
o0iacty MH(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

— COBpeMEHHBIX METOJOB M CpeACTB HMH(POPMATHKU Ji pEIICHUs
MPUKJIAHBIX 3a7a4.

— Hayunsie ¢poHTHpB B 00acTH KOMIBIOTEPHBIX HAyK: MOCJEIHHE
JOCTHIKEHHSI, COBPEMEHHBIEC BBI30BBI U OTKPBITHIE BOIIPOCHI.

— 3HaeT coxepkaHHe, OOBEKTHI M CYOBEKTbl HH(POPMAIMOHHOTO
obmectBa W 1U(PPOBOH IKOHOMHUKH, Kputepuud 3hdexTuBHOCTH
(GYHKUIMOHMPOBAaHUS ~ MH(POPMAIIMOHHOTO  OOIIECTBA,  TEOPETUUECKHE
npoOieMbl MHQOPMATUKH, HCKYCCTBEHHOTO WHTEIJIEKTA, COBPEMEHHBIE
METOJIbI, CPEACTBA, CTAHIAPTHl MHPOPMATHUKU ISl PEUICHHS MPUKIATHBIX
3a/lad pa3IUYHBIX KIJIACCOB; MPABOBbIE, YKOHOMHUYECKUE, COLHUAIbHBIE U
MICUXOJIOTUYECKUE ACTIEKThI uHpOopMaTU3aLUU JESTEIIbHOCTH
OpPraHU3aIMOHHO-3KOHOMHYECKUX CHCTEM.

— 3HaeT coCTaB COBPEMEHHBIX METOJIOB U CpPEICTB HWH(GOPMATUKH,
NEepeZIOBbIE METO/Abl HCKYCCTBEHHOTO HMHTEJJIEKTa [UIl PpELIeHUs 3a/1ad
npodeccuoHaNbHOM e TEIbHOCTH.

Ymenua:

— AHanu3upoBaTb  OCOOGHHOCTM U COCTOSIHUE  COBPEMEHHOTO
MH(pOPMaIIMOHHOTO OOIIECTBA U MTyTH €T0 Pa3BUTHUA.

— AHanIM3upoBaTh BO3MOXKHOCTH U BBIOMpPATh COBPEMEHHBIE METONbBI U
cpeacTBa HHPOPMATHKY TSl PEIICHUS MPUKIAIHBIX 3a/1a4.

— VYMeer TMpHUMEHATh MpPU peIIeHHH 3afad  [podecCHOHATbHON
NEeATeTLHOCTH KpUTEpPUHU ¢ exTuBHOCTH (bYHKIIMOHHPOBAHUS
MHPOPMAIIMOHHOTO O00mecTBa M HU(POBOH SKOHOMHUKH; CTPYKTYpY
MHTEJUJIEKTYyaJIbHOTO KaruTala, METObl OLIEHKH 3()PEeKTUBHOCTH.

— YMeeT mOpOBOAMTH aHAU3 COBPEMEHHBIX METOJOB U CPENCTB
MH(OPMATUKY U UCKYCCTBEHHOTO WMHTEJUIEKTa Ui PEIEeHUs MPHUKIATHBIX
3a]1a4 pa3IMYHBIX KJIACCOB.

Hasvixu:

— IlpumeHeHHs aHAJIUTUYECKMX HMHCTPYMEHTOB U  METOIOB JJIs
UCCIICIOBAaHUSI  COBPEMEHHOTO  COCTOSHMSI M TEHICHIMHA  Hay4HO-
TEXHUYECKOTO Pa3BUTHS HH(OPMAITMOHHOTO OOIIECTBA.

— OO6o0m1eHust pe3ynbTaToB MPOBEACHHOIO aHAIN3a U UCCIIEJOBAHMUS.

3HaHUs, YMEHUS U HaBBIKH, GOpMHUpYEMbIEe JaHHOW JUCIHUILIMHOMN, MOTPeOyIoTCsS MPU OCBOSHUU
CJICAYIOIIMX 3JIEMEHTOB 00pa30BaTEIbHOM MTPOrpaMMBbI:
— IPOU3BOJCTBEHHAsI MPAKTUKA, TPOEKTHO-TEXHOJIOTHUECKAasl IPAKTUKA;



— MPOU3BOACTBCHHAA IMPAKTHUKA, TPCAAUIIOMHAA IPAKTHKA.



III. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA JUCHUITJIMHBI

OcBoeHne TUCUUIUIMHBI HAlPaBJiIeHO Ha (OPMHUPOBAHUE CIEAYIOMINX KOMIETEHIIUI B COOTBETCTBUU C 00pPa30BaTEIbHOM MPOrpaMMOii:

Ilepeyenb MuIaHNpPYeMbIX pPe3yJIbTATOB 00YyUYeHHS M0 JUCHUIIHHE, COOTHECEHHBIX ¢ MHAUKATOPAMHU /I0CTHKEHUS KOMIIeTeHI N

IMK-1. CiocobOeH amanTupoBarh U
[IPUMEHSATH METOBI ¥ aJrOPUTMBI
MAIIIMHHOTO O0YYCHHUS IS PEIICHHS
MPUKJIATHBIX 32/1a4 B Pa3IHYHBIX
MPEeIMETHBIX 007aCcTIX

IMK-1.1. CtaBuT 3aga4n no
aTanTalyy Wid
COBEPIIICHCTBOBAHUIO METOZOB
1 aJTOPUTMOB ISl pELICHUS
KOMILJIEKCA 3a/1a4 IPEeIMETHOM
o0acTn

Snanus:

3HaeT KJ1acchbl METOOB U AJITOPUTMOB MALLIMHHOTO 00YYEHUSI.

3HaeT OHATUE BEIUYUCIUTENBHON CII0KHOCTH QJITOPUTMA.

3HAaeT OCHOBHBIE CTPYKTYPHI IPEACTABICHNS JaHHBIX B OBM.

3HaeT aIrOPUTMBI, HCIIOJIB3yEMBbIE ISl 0OPaOOTKH CTPYKTYP.

Ymenusa:

'YMeeT cTaBUTh 3aa4u U aIaITUPOBATh METOABI M AJITOPUTMBI MALLIMHHOTO O0YYeHHS.

'YMmeet pazpaOaTbIBaTh ONTHMAIBHBIEC AITOPUTMBI JUIS PEILICHUS TOCTABICHHBIX 33/1a4.

'YMeeT (hopMann30BHIBATH ONMCAHUE OCTABICHHBIX 337a4.

'YMeeT caMOCTOSITENIBHO ONPEEIIiTh TEOPETUUECKUE BEPXHHUE OLIEHKHU Nepe00yUeHHOCTH
(CIIOXHOCTB, Pa3AeTUMOCTb, YCTOHUYHUBOCTE), PEIIaTh MPOOIEMbI Tepeo0yueHHs U HeT000yIeHHUs
QITOpUTMA.

Haeviku:

Brageetr HaBbIKaMy TPOrpaMMHON pean3aliy arOPUTMOB Ha SI3bIKaX BHICOKOTO YPOBHS.
BnazgeeT HaBbIKaMH (pOpPMaIM30BaHHOTO OMMCAHUS AJITOPUTMOB PEILICHNS 33134 aHAJTN3a TaHHBIX.

ITK-6. CriocobeH ynpaBiaTh dTaliaMu
PKU3HEHHOTO ITUKITa
METOLOJIOTUUECKON U
TEXHOJIOTHYECKOH HHPPACTPYKTYPHI
aHaM3a OOJBININX JAHHBIX B
OpraHU3aIuu

[TK-6.1. YmpasmsieT
MOJYYCHUEM, XpPAHCHUEM,
nepeaayeii, 00paboTkoi
OOJIBIINX TaHHBIX

SHanus:

3HaeT apXUTEKTYPHI M MOJEIH 0a3 M XPaHWJIHII JaHHBIX, aJaITHPOBAHHBIE K TEXHOJIOTHAM
0OJBIINUX TAHHBIX.

3HAET TEXHOJIOTHH, METOJIbl © UHCTPYMEHTAILHBIE CPEJICTBA 00PA0OTKH OOJIBITUX JTaHHBIX.
3HaeT peKOMEHAAINH 110 UCIIOIB30BAHHUIO, OIIBIT NCIIOIB30BAHMS U MHTETPAINN COBPEMEHHBIX
WHCTPYMEHTAIBHBIX CPEJICTB cOOpa, XpaHEHUs, 00pa0OTKHU M aHAIH3a OOJBIINX TAHHBIX.

3HaeT PeKOMEHIAINH TI0 UCTIONH30BAHUIO U OTIBIT UCTIOIh30BaHUS PA3HOPOIHBIX HCTOYHUKOB
IMAaHHBIX ¥ UHPOPMAIMH B 33/1a4axX aHaIN3a OONBINNX JTaHHBIX.

3HaeT MPOU3BOAUTENCH TPOTPAMMHOT0 00SCTICUeHUSI U MHPPACTPYKTYPhI TEXHOJIOTUH OOJIBIITUX
ITAaHHBIX.

Ymenus:

'YMeeT MpoBOIANTH WHTETPAIMIO CHCTEM XPaHEHUS B 00pabOTKU TaHHBIX.

'YMeeT mosb30BaThCs METOAAMH U HHCTPYMEHTAMH MOJTyUSHHUS, XpaHEHUS, TIepeadun, 00padoTKu
OOJIBIINX TAHHBIX.

'YMmeeT Beioupats NoSQL CYB/I mis penieHus MPUKIaIHbIX 3a1a4.

'YMeeT MpoeKTUPOBaTh apXUTEKTYPhl HHPOPMAIIMOHHBIX CUCTEM Ha OCHOBE HEPEIAIIUMOHHBIX 033

HAHHBIX U paCOpCACIICHHBIX CUCTEM XPAHCHHH.




IV. COAEP’ KAHUE U CTPYKTYPA JUCIHUIIJINHBI

Tpyno€MKOCTh AUCIUIUIMHBI COCTABISAET S 3a4€THBIX eAnHMIL, 180 yacos,

dopma IPOMEKYTOUHOU ATTECTALMU: 3aUET

4.1. ConepskaHue QM CHUIUIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM

Bunst yueOHOH paboThl U UX TPYAOEMKOCTD, YaChl
8| (B TOM uHCIE C HCIIOIb30BAHUEM OHJIAMH-KYPCOB)
Ne 3 HaumenoBanus
TeMbl TUCIUTUTUHBL S KonTakTtHas pabota CaMocTos-
/1 3 OIICHOYHBIX CPEIACTB
@, y— [Ipaxktrueckue |Jlabopatopupie| TEIbHAA
3aHATHS 3aHATUS pabora
Moayab 1. CTpyKTYpbI JaHHBIX
Paznen 1. Beenenue B nmpeamer. [loHaTue anropurMa u CTpYKTypHI Pabota Ha MpaKkTHYECKUX 3aHITUIX
1 | mannbix. Knaccudukanus ctpykTyp AaHHBIX. Berancnurenbhas 1 4 4 - 18 (Bompocsl 1 cobeceI0BaHMsA);
CJIIOKHOCTPH aJITOPUTMOB. KOHTpoJbHas padora Nel
Pa3nen 2. Cnricok oTHOHAIIPABIEHHBINA U IBYHAIPABJICHHBIM.
Crioco0bl opraHu3ayuy 1 00pabOTKH JaHHBIX CITUCKA IIPH HA Pabota Ha mpaKTHYECKUX 3aHATHIX
2 |mporpaMMHOM SI3BIKE BEICOKOTO YPOBHSI, Ha IpuMepe s3bika CH. 1 2 8 - 18 (BompOCHI 17151 coOeceIOBaHMs);
[Monsitue cTek u ouepenb. CriocoOb! MPOTrPaMMHOI OpraHU3aIiH KOHTpOJIbHAs pabota Nel
CTeKa M ouepenu, u 00paboTKa TaHHBIX.
Pasnen 3. I'padbl. OcHOBHBIC MOHATHS U ONpeAeacHUs: rpad,
OPUCHTHPOBAHHBIN, HCOPUCHTUPOBAHHBIN Tpad), MeTIs, MyTh B
rpade, pedpa B rpade. CriocoOsl 3amanus rpados. Matpuiia
WHIIUIEHTHOCTH, MaTPHIIa CMEKXHOCTH, MaTPHUIIA BECOB, CITHUCOK
PaGoTa Ha MpaKTHYECKUX 3aHITHAX
pebep, cimcok cmekHOCTH. Kakue cTpyKTypbl MOKHO
3 . 1 4 8 - 28 (BOTIPOCHI 17151 cOOECEOBAHMS)
WCTIONB30BaTh ISl MPOrpaMMHOM paboTHI ¢ rpadamu. [louck B
KOHTpOJIbHAs pabota Nel
rpade. ITouck B mMpHHY, IOUCK B T1yOuHy. HaxoxaeHue
KpaTJaimux myTteil. Aaroputm [eiikcTpsl, anroput™ dioiaa.
Haxoxxaenue nentpa rpaga. 3agaua KOMMHUBOSDKEpaA. DHIepOBHI
ITyTH U IUKJBL.




Monyab 2. AITOPUTMBI IJIsi MAITUHHOTO 00y4YeHHUsI U GOJIBIINX JAHHBIX

Paznen 4. [Tapannenshas o0padoTka naHubix Ha CPU.
PacnapamnenuBanue anroputmoB. bubnunoteka Paralle]Extention B PaboTa Ha MpakTUYECKUX 3aHATHAX
4 |MS VisualStudio. Knacc Thread, Task., BackgroundWorker. 1 2 4 - 18 (Bompock! [t coOece0BaHus ),
BazoBrie npuHIMTIBI pa3pabOTKU pacnapauleNBaHus aNTOPHUTMOB KOHTpOJIbHAs paboTa No2
Ha IIEHTPAJIbHOM IIPOLIECCOPE.
Paznen 5. BeneHnue B aHaIu3 COUUANIbHBIX ceTeld. Mephl
LHEHTPabHOCTH. AJITOPUTMBI BEIYUCIICHHS TIOKA3aTelNei PaboTa Ha MpakTUYECKUX 3aHATHAX
5 |IeHTpaJbHOCTH. AJITOPUTMBI BU3YyaIU3all COLIMAIbHBIX CETEH. 1 2 6 - 18 (Bompocs! 1 cobeceI0BaHusA);
AnTOpuUTMBI 00pa0OTKH TaHHBIX U3 COIUATBHBIX CETeH, Ha KOHTpOJIbHas paboTa Ne2
npuMepe conuaibHoi cetn Twitter.
Pa3nen 6. XpaHeHne qaHHBIX HA )KECTKOM JUCKe: ()OpPMATHl U Pabora Ha npakTUYECKUX 3aHATHAX
6 |sotarmu. Horanms JSON. S3pik XML. Cepuanu3zanus u 1 4 6 - 26 (BompOCHI 17151 coOeceI0BaHMs ),
necepuanuzanus B c#. [lapcunr qanaeix JSON u XML. KOHTpOJIbHAs paboTta No2
Hroro yacos 18 36 - 126
4.2. IlnaH BHeayAUTOPHON CAMOCTOSITEIbHOM PadoThI
o
No 5 Cpoknu 3arpatsl Y4e6Ho-
. /IT TeMbl TUCUUTUTNHBL g Bun camocrosTensHON paboThI BBITIOJTHEHNA | BPEMEHH | METOJUYECKOE
3 (men.) (gacwr) obecneuenune
Mopyas 1. CTpyKTYpbI JaHHBIX
Paznen 1. Beenenue B npeamer. [lonarue anropurma u CTpyKTyphl — IpopaboTKa U IOBTOPEHUE MaTepuaa
1 | mannbix. Knaccudukamus ctpykTyp AaHHBIX. BerancnurenbHas 1 JIEKLIMOHHBIX 3aHATHH; 14 18 [1]-[3]
CJIOKHOCTbH aJITOPUTMOB. — MOATOTOBKA K MPAKTHYECKUM 3aHITUSIM
Pazgen 2. Ciucok oHOHATPABICHHBIN W IBYHAIIPABICHHBIH.
CrniocoObl opraHu3anyu 1 00padOTKH JaHHBIX CIIMCKA IIPH Ha — mpopaboTKa ¥ IOBTOPEHUE MaTepuaa
2 |mporpaMMHOM f3BIKE BEICOKOTO YPOBHS, Ha puMepe si3bika CH#. 1 JIEKLIMOHHBIX 3aHATHH; 5-6 18 [1]-[3]

[TonsTne cTex 1 ouepenb. CriocoOb! IPOrpaMMHON OpraHU3aITdN
CTeKa M ouepenu, u 00paboTKa TaHHBIX.

IMOATOTOBKA K NPAKTUYCCKUM 3aHATHUAM




No § Cpoxu 3aTpatsl YuebHO-
i Tembl AMCIUTUTHHBL % Bun camocrosTenpHOM paGOTHI BBITIOJTHEHHSA | BPEMEHH | METOJUYECKOE
O (uen.) (gacsr) o0ecrieyeHue

Pasnen 3. I'padbl. OcHOBHBIC MOHATHS U ONpeAeacHUs: rpad,
OpPHUEHTHPOBAHHBIN, HEOPHEHTUPOBAHHBIN Tpad), METIs, MyTh B
rpage, pedpa B rpade. Criocodr! 3aganus rpados. Marpuna
WHIMJEHTHOCTH, MaTPHILa CMEKXHOCTH, MaTPUIa BECOB, CIIUCOK — mpopaboTKa ¥ IOBTOPEHUE MaTepuaa

3 pebep, crmcok cMexHocTu. Kakue cTpyKTypbl MOXKHO 1 JIEKIIMOHHBIX 3aHSATHIH; 7-10 28 [1]-[3]
WCTIONB30BaTh JJIsl MPOrpaMMHOM paboTHI ¢ rpadamu. [louck B — TOATOTOBKA K MPAKTUYECKUM 3aHSATHIM
rpage. [louck B mmpuny, mouck B riayouny. Haxoxnenue — MOATrOTOBKa K KOHTPOJILHOH padote Nel
KpaTdyaimmx nyteid. Anroput™m Jeikctpsl, anroputm dioiiaa.
Haxoxnenue mientpa rpada. 3agada KOMMHABOSDKEPA. DUIISPOBHI
ITyTH U IUKJIBL.

Moayanb 2. AAropuTMbI AJ8 MAIIUHHOTO 00y4eHUs M 00JIbIIUX JAHHBIX

Paznen 4. [TapannensHas 00padoTka nanubix Ha CPU.
PacnapamienuBanue anroputmoB. budnnoreka ParallelExtention B — TpopaboTKa U MMOBTOPEHNE MaTepHaa

4 |MS VisualStudio. Knacc Thread, Task., BackgroundWorker. 1 JICKIIHOHHBIX 3aHATHIH; 11-12 18 [1]-[3]
BazoBrie npuHIMTIBI pa3padOTKU pacnapaleBaHus alTOPUTMOB — TMOATOTOBKA K MPAKTUYECKUM 3aHSATHIM
Ha IICHTPAJIILHOM IIPOIIECCOpE.
Pazpen 5. Beaenue B aHanu3 coluaibHbIX ceTeil. Mepsl
LHEHTPabHOCTH. AJITOPUTMBI BEIYUCIICHHS TIOKA3aTelNei — mpopaboTKa ¥ NOBTOPEHUE MaTepuaa

5 |IeHTPaTbHOCTH. ANTOPUTMBI BU3YaTN3aIlN COITMATLHBIX CeTEH. 1 JIEKIIMOHHBIX 3aHITHA;, 13-14 18 [17-[3]
AnroputmMbl 00pabOTKH TAaHHBIX U3 COIMANBHBIX CETeH, Ha — TOATOTOBKA K MPAKTHYECKUM 3aHATHIM
npuMepe couuaibHoi cetn Twitter.

— mpopaboTKa U MOBTOPEHHE MaTepraa

Paznen 6. XpaHeHue JaHHBIX Ha KECTKOM JHCKe: (OPMAaThl U IeKLIHOHHBIX 3AHATHIL:

6 |sotarmu. Horanms JSON. SI3pik XML. Cepuanu3zanus u 1 ’ 15-17 26 [17-[3]
necepuanusanys B c#. [lapcunr ganaeix JSON u XML. - TOATOTOBKA K MPAKTHHACCIIM SAHATIIM

— TONTOTOBKA K KOHTPOJIBHOU padoTe Ne2
OO0mast Tpy10éMKOCTb CAMOCTOATEIbHON Pa0oThI 10 JUCHUILINHE 126 —




4.3. Conepxxanme y4eOHOT0 MaTepuajia

Paznen 1. Beenenue B npeamer. [lonaTue anroput™a u CTpyKTyphl naHHbIX. Kitaccudukanms
CTPYKTYp JaHHBIX. BeIuMcIUTENbHAS CI0KHOCTD JITOPUTMOB. AHAIN3 BEPXHEN U CPEIHEN OLICHOK
CJI0)KHOCTH aJITOPUTMOB; CPaBHEHHE HAWIYUIINX, CPEAHUX U HAMXYALINX OLICHOK.

Paznen 2. Crincok ogHOHANpaBieHHBIN U ABYHanpaBlieHHbIH. CrocoObl opraHu3aui 1 00paboTKH
JAHHBIX CIIHMCKA IIPH HA IPOIrPaMMHOM SI3bIKE BBICOKOTO YPOBHsI, Ha mpumMepe si3bika C#. [lonsTie crek
u ouepeb. CriocoObl MPOrpaMMHOM OpPTaHU3allMK CTEKA U O4epe/in, 1 00paboTKa TaHHBIX.

Paznen 3. I'padb1. OCHOBHBIE TOHATHUS U ONPEAEICHUs: Tpad, OpUEHTUPOBAHHBIH,
HEOPHEHTUPOBAHHBIN Tpad, metis, myTh B Tpade, pedpa B rpade. CriocoObl 3amanus rpados.
Marpuia HHIIMICHTHOCTH, MaTPHIla CMEKHOCTH, MaTPUIA BECOB, CITUCOK pedep, CIIUCOK CMEXHOCTH.
Kakue cTpyKTypbl MOKHO MCIIOJIB30BaTh JJISI MPOTpaMMHOM paboTel ¢ rpadamu. [louck B rpade.
[Touck B mupuHy, MOMcK B riyOuHy. Haxoxaenue kpatdaifiimumx myteid. Anroputm JleikcTpsl,
anroput™ drnoitna. Haxoxnenne nentpa rpada. 3agaua KOMMUBOSDKEPA. DUIEPOBHI MYTH U IIUKJIHIL.

Paznen 4. Ilapannenbras o6pabotka nanueix Ha CPU. PacmapamienuBanue anroputMoB. brubnnoTeka
ParallelExtention B MS VisualStudio. Knacc Thread, Task., BackgroundWorker. bazoBsie npuHIumns
pa3paboTKM pacrmapauieIMBaHNs alTOPUTMOB Ha LIEHTPAILHOM IPOIIECCOpE.

Paznen 5. Beenenue B aHaIM3 COUAIBHBIX ceTe. Mepbl HEHTPAITbHOCTH. AJITOPUTMbBI BBIYUCIICHUS
nokaszaTesiei HEeHTPAIbHOCTH. AJTOPUTMBI BU3yaIH3alMK COLUANBHBIX ceTeil. ANropuT™MbI 00paboTKH

JAHHBIX U3 COIMAIILHBIX CETEH, Ha IPUMEpPE colMaabHOl ceTn Twitter.

Paznen 6. Xpanenne naHHBIX Ha )KeCTKOM aucke: ¢hopmarsl U HoTaruu. Horamus JSON. A3k XML.
Cepunanuzauus u necepuanusanus B c#. [lapcunr qanasix JSON u XML.

IlepeyeHb TeM NPAKTHYECKUX 3aHATHH

No KomuuectBo
Tema npakTHYECKOTO 3aHATHS
/o 4acoB

Moayab 1. CTpyKTYpbI JaHHBIX

1 |BrluucnurenbHas CI0KHOCTH AITOPUTMOB 4
2 | CTpyKTypHl JaHHBIX: CITUCKU, CTEKU, OUEPEan 8
3 | CTpyKTyphl JaHHBIX: rpadbl 8
Mopyanb 2. ATropuTMBI AJ151 MAIIHHHOTO 00y4eHNs M 00IbIINX JAHHBIX

4 | PacmapamienuBaHue aaTrOpUTMOB 4
5 | AITOpUTMBI JUIsl aHANIM3a COIMAIBHBIX CeTeH 6
6 | Xpanenue u 00paboTKa OOIBITIX JAHHBIX 6

Bcero yacos 36

V. OBPA30OBATEJIBHBIE TEXHOJIOT'UHN

[To mucuumivHe NpeayCMOTPEHBI CIEeIyIOIINe METO/bl OOYYeHHs] U MHTEPAKTUBHbBIE (POPMBI
MPOBEICHUS 3aHATHIA:

— BU3yaJIu3aluu ydyeOHOro maTepuaia (Ipe3eHTalMH JEKIMOHHOIO MaTepuana JOCTYNHbI B
CHCTEME 3JIEKTPOHHOTO 00y4eHUS;

— JIHMCKYCCHOHHBIE (00CYXICHNE HOBBIX HH()OPMAITMOHHBIM TEXHOJIOTHIA);




— TpynnoBoii paboTsl (paboTa B MaJIbIX TPYINaxX HA MPAKTUUECKUX 3aHATUSAX MPH MPOBEICHUN
MoKcKa MHPOPMAIIMOHHBIX UCTOYHUKOB U BBISBIICHUN HAYYHBIX TPEHJIOB);

Hapsiny ¢ TpanunnoHHBIME 00pa30BaTEIbHBIMU TEXHOJIOTHSMHU, ISl PEaIU3alUy TUCITUTUTMHEI
MOTYT HCIMOJIb30BaTHCS TEXHOJIOTMU 3JIEKTPOHHOTO OOY4YeHHS U JAMCTaHLUMOHHBbIE 00pa3oBaTelIbHbIC
TEXHOJIOTUH B 3JIEKTPOHHON WMH(pOpPMAIMOHHO-00pa30BaTeIbHON cpelle yHUBepcuTeTa. JIeKIMOHHbIE
3aHATHS U JIpyrue GOpMbl KOHTAKTHOM pabOThl 00yUaIOUIMXCs C MPENOIaBaTeIeM MOTYT IPOBOAUTHCS
¢ ucnonp3zoBanuem miathopm Microsoft Teams, Cisco, Moodle (BigBlueButton) u np., uto mo3Bosnser
obOecrieunTh OHJAMH W oQuaiiH B3aUMOCHCTBHE TMPETNoJaBaTelis ¢ OOYYalONMMHUCSI B pPaMKax
JTUCIUTUTAHBI.

OCHOBHBIMH METOAAMH TEKYIIETO KOHTPOJISI SIBISIOTCS DJIEKTPOHHBIM y4€T M KOHTPOJIb
y4eOHBIX TOCTH)KEHUH CTYACHTOB (MCIIOJIB30BaHUE CPEJICTB CepBUCA OANTbHO-PEUTHHIOBON CUCTEMBI;
BEJICHHE DJJEKTPOHHOTO J>KypHaja YCHEBAaeMOCTH, NPOBEACHHE JJIEKTPOHHOIO TECTHUPOBAHUS M
NPUMEHEHHE APYTUX CPEACTB KOHTPOJIS C UCTIOIB30BAHUEM CUCTEMBI AJIEKTPOHHOTO 00yUEHHS).

VI. YHEBHO-METOANYECKOE OBECIIEYEHUME JUCIUIIJINHBI

6.1. OcHoBHas JIMTEpPaTypa

1. Kopabmun 1O. II. CTpykTypbl U aaropuTmbl 00paOOTKM JaHHBIX [DIEKTpOHHBINA pecypc]:
yduebHo-mMeToanueckoe mocooue / Kopabmun 10O. I1., CeipomsaraukoB B. II., CksoproBa JI. A. -
Mocksa: PTY MUPOA, 2020. - 219 c. https://e.lanbook.com/book/163860.

2. Meitep b. UHCTpyMEHTBI, arOpUTMBI U CTPYKTYpPBI AaHHBIX / b. Meiiep - 2-e uza., ucnp. -
MockBa:  Hamumonaneublii  OtkpeiThiii  YHuBepcurer «MHTYUT», 2016. - 543 c.
http://biblioclub.ru/index.php?page=book&id=429033

3. Kopabnun 1O. I1. CtpykTypbl 1 anropuT™Mbl 00pabOTKU NaHHBIX [DIEKTPOHHBIN pecypc]:
ydyebHo-meToandeckoe mocooue / Kopabmun 10O. I1., CeipomsaraukoB B. II., CksoproBa JI. A. -
Mocksa: PTY MUPOA, 2020. - 219 c. https://e.lanbook.com/book/163860

6.2. JlonosiHNTEIbHAS JINTEPATYPa

4. Kymaruna E. A. BBeaeHue B CTpPYKTyphl HaHHBIX [DIIEKTpOHHBIH pecypc]: ydeOHO-
Meroandeckoe nocodue / Kymaruna E. A., YUepnsimosa H. H. - Hwkauit Hosropoa: HHI'Y um. H. N.
Jlo6aueBckoro, 2016. - 36 c. https://e.lanbook.com/book/153405

5. AunekceeB B. E. Ctpykrypsl nanasix. Monaenu Beruucienuii / B.E. Anekceer; B.A. Tananos
- 2-e u3 1., ucrpas. - MockBa: Hanmonansnbiii OtkpeiTeiii YHuBepcuter « MHTYUT», 2016. - 248 c.
http://biblioclub.ru/index.php?page=book&id=428782

6.3. [lepuoanueckue U3gaHus

— IEEE Spectrum https://spectrum.ieee.org/
— IIporpammHbIe CUCTEMBI: TEOPUS U MPHUIIOKEHUS http://psta.psiras.ru/
— MammuHHoe 00yueHre 1 aHainu3 JaHHbIX http://jmlda.org/ru/journal

6.4. [lepeyennb pecypcoB cetu UHTepHeT

— OBC IPR Books http://www.iprbookshop.ru/

— DBC «YHuBepcurerckas 6ubnunoreka onnaita» http://biblioclub.ru.

— OobpazoBatenpHas iatdopma FOpaiit https://urait.ru/

— IBM Academic Initiative http://ictis.sfedu.ru/ibm_academic_initiative/ (yueOHbIE
MaTepHuabl)

— http://github.com/

— http://habr.com/

— http://www.kdnuggets.com/

— Python, CBo6oanoe I10, https://www.python.org/

— https://www .jetbrains.com/pycharm/



VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHDbI

[Ipn peanmuzanuy NUCHUIUIMHBI KCIMONB3YIOTCS CIEAYIONIME IMOMEIICHUS, 00OpYIOBaHHE U
poTrpaMMHOE OOecTieueHHe:

Ayoumopus mexHono2uu u Memooos NPOPaAMMUPOBAHUSL:

WNHTepakTuBHAs JOCKa C MPOEKTOPOM, MEPCOHAbHBIE KOMMBIOTEpHl (10 mmT.), HOYTOYK.
Windows 7, Microsoft Office 2007, Adobe Acrobat Reader (becmmarnoe mpomnpuerapuoe IIO,
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader/volume-distribution.html),  Foxit  (becruiataoe
npornpuerapuoe 10, https://www.foxitsoftware.com/ru/), 12 Analyst’s Notebook (becruatnas
TUIEeH3UsT Ui oOpa3oBaTenbHBIX —1ened, https://developer.ibm.com/academic/), Notepad++,
becrutatHoe 10 (GNU GPL 2), https://notepad-plus-plus.org/, Total Commander 7.x , WinRAR,
XAMPP, becrmatHoe 1O (GNU GPL), http://www.apachefriends.org/en/xampp.html, axtyanpabIC
Bepcun OpayszepoB Google Chrome (CBobomgnoe IO, https://google.com/chrome/browser/), Mozilla
Firefox, becrumatnoe 10 (GNU GPL), https://firefox.com/, Edge, Safari ¢ momnepxkoii mpoTokosa
WebRTC, PyCharm  2017.1.2  https://www.jetbrains.com/pycharm/  CBobomunoe  IIO,
https://www.python.org/, Evolus Pencil, CBo6ogunoe 10 (GNU GPL 2), https://pencil.evolus.vn/,
Team Foundation Server 2015, Visual Studio 2015.

VIII. METOANYECKHUE YKA3ZAHUS JIAA OBYUYAIOIIIUXCA
ITO OCBOEHUIO JUCHUIIJIMHDbI

JlucuumnuvHa BKIIOYaeT B ce0s JIEKUMOHHBIE M IPAaKTHUYECKHE 3aHATUS, a TakKe
CaMOCTOATENIbHYIO padoTy 00yJaronumxcs.

Opranmsanuss  00pa3oBaTeNBbHOrO  Mpolecca MO  JAUCHUIUIMHE — OCYIIECTBISAETCS  C
HCIOJIb30BAHUEM CUCTEMBI 3JIEKTPOHHOTO 00y4EHUs.

Bce nexkuumoHHBIE 3aHATHS MPOBOIATCS € BH3yalnu3alued ydyeOHOro marepuana B (opme
Ipe3eHTalMH JEKIIMOHHOIO MaTepraa, KOTOpble JOCTYITHbI B CUCTEME 3IEKTPOHHOTO 00y4EHUs!.

JlekMOHHAsT YacTh Kypca BKIIOYAET CJEIyIOIIMe KOMIIOHEHTHI CHUCTEMbl 3HAHUN y4yeOHOU
JIUCLUIUIMHBL: TOHATUHHBINA anmapar (Te3aypyc Kypca), TEOpETHUECKUE YTBEP)KICHHS, pa3bsICHEHUS U
KOMMEHTapHU{; MEXIUCLUUIUIMHAPHBIE TOYKUM 3pPEHMS; OIMCAaHHE pacCMAaTPUBAEMBIX pa3JIesoB;
PETPOCHIEKTUBHBIN M MEPCIEKTUBHBIN B3IVIAAbl HA U3y4aeMyl0 IPOOJIEMATHUKY .

[IpakTHueckre 3aHATHS 1O BCEM MOIYJSAM JIUCHUILUIUHBI TpeOyroT NpeaBapUTeNbHON
TEOPETUYECKON MOATOTOBKU IO COOTBETCTBYIOLUIMM TeMaM: IpOpabOTKa JEKIHOHHOIO MaTepHala,
03HAKOMJIEHHE U U3yYEHHUE OTAEIbHBIX UCTOYHUKOB OCHOBHOW U JONOJHUTEIBHOM JINTEPATYPHI.

JIeKuMOHHBIE W NMPAKTUYECKUE 3AHATHSI MOTYT MPOBOJUTECS C MPUMEHEHUEM AMCTAHIMOHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTUH C wHcmoiab3oBaHueM Iuatpopm Microsoft Teams, Cisco, Moodle
(BigBlueButton) u ap.

IIpoBeneHue JNEKUMOHHBIX UM IPAKTHYECKUX 3aHATHM OCYLIECTBISETCS C IIOCTAHOBKOM
IPOOJEMHBIX BONPOCOB, JOMYCKAIOIIMX BO3HUKHOBEHHME IUCKYCCHM, YTO MPEANOoJaraeT akTHBHOE
BKJIIOYECHHE CTY/IEHTOB B 00pa30BaTeNIbHBIN MPOIIECC.

B opranuzanum mnpouecca 0O0y4eHHS MCIOJB3YIOTCS KakK TpaJUIMOHHbBIE, XapaKTEepHbIE
JEKIIMOHHO-CEeMUHApCKOH  ¢opme  0oOydeHus, TaKk M  HHHOBALIMOHHbIE (MHTEPAKTHBHEBIC,
MMUTALMOHHBIE, IPOEKTHBIE) TEXHOJIOTHH.

Hcnonp3yeMble TEXHOJIOTHH 00€CIeUunBaIOT:

— (opMmupoBaHHE KOMIETEHIMH, OCO3HAHHOE YCBOEHHE 3HAHUHM, KaueCTBEHHOE OCBOCHME
YMEHUH MX MPUMEHATh U (JOPMUPOBAHHE 3aWHTEPECOBAHHOI'O OTHOUICHUS K M3y4aeMbIM OOBEKTaM B
€IMHCTBE;

— IPOyKTUBHOCTH ITO3HABATEIbHOMN JAEATEIbHOCTH, HAYYHBIM MOMCK, CO3aHNE CYObEKTUBHO U
00BEKTUBHO HOBBIX 3HAHUHN WU IPYTHX MPOSYKTOB;

— OpHUEHTAlMI0 Ha CTYACHTOB, CTHUMYJUPOBAaHUE HMX aKTUBHOCTH, CAMOCTOSTEIBHOCTH,
MHULUATUBBI U OTBETCTBEHHOCTH;

— KOHTEKCTHBIH XapakTep 0OydeHHUs, TO €CTh NPUBSA3KY K peaJbHBIM IMPOo(hecCHOHATbHBIM
3a1a4am;



— BOBJICYHCHHOCTb CTYACHTOB B BBIIIOJHACMYIO JCATCIbHOCTb, BO3MOXHOCTH IIPOSBUTL U
Pa3BUTh CBOM MHTEIUIEKTYaJIbHBIN, TBOPUECKUM, IMYHOCTHBIN, IETOBOM MOTEHIIHA.

CamocrosTenpHas paboTa HalpaBiieHa Ha IOBBIIICHHWE KadecTBa OOydeHUs, yriayOJieHHE U
3aKperyieHue 3HaHWM CTy/IEHTa, pa3BUTHE AHAIUTUYECKUX HABBIKOB MO MpoOieMaruke y4eOHO
JUCHUIINIMHBI, AKTHUBHU3allUIO yqe6HO-HO3HaBaTeHBHOﬁ ACATCIBHOCTH CTYACHTOB W CHUHIKCHHC
ayAMTOPHOUN HATPy3KH.

MaxkcumanbHOe KOJIMYECTBO OaJIOB 1O KaXX/10My BHUIY KOHTPOJIBHBIX MEPOIIPHUATUH yKa3aHO B
y4eOHOM KapTe AUCIUILINHBIL.



IX. YYHEBHASA KAPTA JTUCIUIIJIMHBI

Kypc 1, cemectp 1, ounasi popma odyuenust

KomnuectBo Oaimios

Ne Buib1 KOHTPOJIBHBIX MEPONIPUATUI

/1 (HanMeHOBaHUS OTICHOYHBIX CPEJICTB) Texymmi Pybexcbiit

KOHTPOJIb KOHTPOJIb

Mopayas 1. CTpyKTYpbI JaHHBIX

PaboTa Ha mpaKTHYECKHUX 3aHATHIX (BOTIPOCHI IS

! cobece10BaHuS) 20 B
2 | Konrtponbnas padora Nel - 20
MopayJb 2. AJIrOpMTMBI AJ151 MAIIMHHOTO 00y4eHHus U 00JILIINX JaHHBIX
1 Pabota Ha MpakTUYECKHUX 3aHATUIX (BOMIPOCHI IS 40 B
cobeceI0BaHMs)

2 | KourponbHas pabota Ne2 - 20

Bcero 60 40

BonycHbIe Oael He npexycMoTpeHbl

OreHka 1Mo AUCIUTUINHE BBICTABISIETCS IO CyMMe
0aJJTOB 3a TEKYIIHMA KOHTPOJIb U PYOSKHBIN
I[IpomexyTouHasi aTTECTAUSA KOHTPOJIb.

B popMme 3auéTa
J1g mosrydeHus OLEHKH «3a4TeHO» He00X0 MO
HaOpaTh He MeHee 60 OaiioB




X. ®OHJI OLIEHOYHBIX CPEJICTB

10.1. ITacnopT ¢poHIa OLEHOYHBIX CPEICTB

Ne Hanmenosanne
WNnaukaTop 1oCTHXEHN KOMIIETEHIIUT
/o OILICHOYHOT'0 CPEACTBA
TIK-1.1. CtaBuT 33724 110 aAaNTAIIMHA WU COBEPIICHCTBOBAHHUIO —  BOTPOCHI IS
| |MCTOJIOB M NrOPHTMOB /ISl PELICHNS KOMILIEKCa 337181 cobece0BaHUS;
npeaMeTHOH obmacTu — KOHTpOJbHas pabota Nel;
— KOHTpOJbHas pabota No2;
2 [IK-6.1. Ynpasnsger noiay4eHneM, XpaHeHUEM, NTepeadeH, —  BOIPOCHI It
00paboTKO¥ OOIBIINX JaHHBIX cobeceI0BaHus;

10.2. Bonipocs! 1u1s codece0BaHuUsA

Monyas 1.
1. Kakyto posib Urpaer noHsITHE aIropuT™Ma B IpOrpaMMUPOBaHUN ?
Kaxkwue cBoiicTBa aropuT™Ma OTHOCSTCS] K BaXKHEUIIIUM ?
N3 kakux 3MEMEHTOB CTPOSTCS OJIOK-CXEMBI?
Kak M0>xHO KiTaccupuIupoBaTh aJIrOPUTMbI?
UTo Takoe CI0KHOCTh aaropuTma?
Kak MoOxHO KiIaccu@UIMpOBaTh alrOPUTMbBI B COOTBETCTBUM C HX BPEMEHHOM
CJI0KHOCTBIO?
Uto Takoe TpyAaHOpeIIaemMbie 3aa4u’?
8. Uro Takoe HeACTEPMUHUPOBAHO-TIOJIMHOMHUAIBHEIC aTOPUTMBI?
9. K kakoMy ceMeiCTBY sI3bIKOB OTHOCHTCS Scheme? Uem OH OTIWYAETCs OT TPaAMIIMOHHBIX
UMIIEPATUBHBIX S3BIKOB?
10. Kak nmpoucxoaut mporecc pa3paboTku rmporpamm Ha Scheme?
11. Yro takoe REPL?
12. Kak knaccudunupyrorcs BeipakeHus B Scheme?
13. Yro Takoe komOuHarms?

ISARRANE N

=

Kpurtepun onenuBanus (moayanl):

20 0amIoB, eciu:

— H3y‘{eHHBII>'I MaTepI/IaJI HU3JI0KCH II0JIHO, onpeneneHI/m JdaHBbI BepHO;

— OTBET MOKa3bIBaCT MOHUMAHNE MaTepUaa;

— oOyuaronuiicss MOKeT 00OCHOBAaTh CBOW CYXICHHS, MPUMEHUTh 3HAHUS HA TPAKTHKE,
MPUBECTH HEOOXOAMMBIC MPUMEPHI, HE TOJBKO MO YYCOHHKY M KOHCIEKTY, HO U CaMOCTOSTEIHHO
COCTAaBJICHHBIC.

12-16 GamnoB, eciu:

— H3y‘{eHHBII>'I MaTepI/IaJI H3JI0KECH JOCTAaTOYHO IIOJIHO,

— TIpU OTBETE JOMYCKAIOTCS OIMWOKH, 3aMHUHKH, KOTOpPBIE OOYYarouuics B COCTOSTHHH
I/ICHpaBI/ITL CaMOCTOSTCIBHO HpI/I HaBOIAIIUX BOHpOCﬁX;

— oOyyJaronuiics 3aTpyAHIETCS C OTBETaMH Ha 1-2 TOMOJHUTENBHBIX BOMPOCa.

4-8 Oaia, eciu:

— MaTepuall M3JI0)KeH HEIMOJIHO, C HETOYHOCTSIMH B OINPEACIICHUH TOHSATUH WIH
(bOpMyITUPOBKE OTPEICTICHUN;

— MaTepuall U3JiaraeTcs HEMmoCIe0BaTENbHO;

—00yyJaronuics He MOXET JOCTAaTOYHO ITyOOKO M J0Ka3aTeIbHO 000CHOBATH CBOM CY>KJICHUSI
U IIPUBECTU CBOU IIPUMEPEI;

—Ha 50% IONOJTHUTEIBHBIX BOIIPOCOB JaHbI HEBEPHBIE OTBETHI.

0 GamtoB, eciu:
— IIPY OTBETE OOHAPYKMUBACTCSA MMOJTHOE HE3HAHNE U HEMTOHMMAaHNE N3y4aeMOT0 MaTepHaa;
— MaTepuall U3JiaraeTcs HeyBepeHHO, OECTIOPSII0YHO;



— AaHbl HCBCPHBIC OTBCTHI 6onee yeM Ha 50% JOIMOJTHUTCIILHBIX BOITPOCOB.

Moayas 2.

14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

UYro Takoe criennanbHas popma? [IpuBeauTe mpuMepsl cieruaibHbIX GOpM.

Yro Takoe npouesypa-npeauKaT?

[Tonstue pexypcuu. [lepeuncnure BUabl peKypCcHuu.

Uewm omacHa IpeBOBUIHAS PEKYypCHsi?

Yrto Takoe pyHKIHMS BBICIIMX MOPSAKOB B Scheme u i1 yero €€ MOKHO UCITOIh30BaTh?
[lepeuncnure BUABI OKPYKEHUH.

HopmanbHblii U aNnIIMKaTUBHBIN OPSAA0K BEIYUCICHUMN.

Knaccudukanus ctpyktyp nanusix. Kinaccudukanus ciaoXHBIX CTPYKTYp MO OpraHU3aluu

B3aMMOCBSA3€M MEXKIY JIEMEHTaMHU.

BoruncnurenbHas CI0XKHOCTh aidroputMa. Kakas BBIUMCIUTENbHAS CIIOKHOCTH OOJIbIIE:
KOHCTAaHTHAasA, KBaJpaTW4Has, JorapuMuueckas, SKCIIOHEHIUalbHas, (aKkTopHaabHas?
OO6o03HaueHUE BBIYMCIUTENBHON CIOXKHOCTU alnroputMa. UYTo Takoe BBIYMCIUTEIbHAS
CJIOKHOCTB B JIy4ullleM U XyameM ciaydae? Yem oObsCHSAETCS pa3IudHas alropuTMUYecKas
CJI0’)KHOCTh aJITOPUTMOB?

NetFramework Ilmatdpopma. Kakum oOpazom mgocTHraercsi BO3MOXKHOCTH pa3pabOTKH
KkpoccruiatrdopMeHHbIx npuioxkeHuii? Kog MSIL, native xox, JIT kommunsrop.
IIpocTpaHcTBO NMEH.

[onsarue xnacca. Onucanue kiacca Ha s3bIke c#. MeTobl U aTpuOyTHI Kiacca. 3a1aHus Ha
OINMCaHHE KJacca M 3aroJIOBKOB=IPOTOTHIIOB METOAOB M aTpuOyToB. CeKuuu AoCTyna
Private, public, protected. HacnenoBanue, xak onuceiBaercst Ha C#. KoHCTpyKTOp Kiacca.
[lepemeHHbIE CCHUTOYHOTO THIA W OObIYHBIC. B Wem paszHuma? 3amaHusi o ydacTKy Koja
ONpENIETUTh, KAKME TIEPEMEHHBIE YKAa3aHBI.

CoptupoBka MaccuBoB. Tpu BHAAa NOPOCTBIX COPTHPOBOK M HMX AITOPUTMHUYECKYIO
cnoxHocTh. CopTHpOBKa IIeuia U ObICTpas COPTUPOBKA. BhIunciauTenbHas CIO0XKHOCTh
ObIcTpoii copTupoBKH. Kak paboTaeT aaroputm OBICTPOIl COPTHPOBKHU?

Criucok. Buasl criuckoB. CriocoObl 3amanust cnuckoB. [loueMy MCHOIB3yeTcsl Kilacce MpH
paboTe co cmuckamu, a He CTpyKTypa (struct) mpu peanuszauuu Ha s3bike C#. Kakoe
JIEMCTBUE HEJIb3S BBIMIOJIHATD CO CTPYKTYPOit?

Kaxk onpenenuTs crivcok mpu momoiny kiacca (ogHoro u AByx)? IlpakTuueckoe 3aianue Ha
pa3paboTKy MporpaMMHOI0 KOJia 10 3TON 4acTH KacaroTcsl paboThI CO CChIJIKaMU hext, prev.
Crek, ocHOBHBIE onepanuu B cTeke. Kak peann3oBaTh CTEK, CIOCOOBI U UX JOCTOMHCTBA U
HenocTaTku?

Ouepenp. JlobaBnenue u yaaieHne u3 odepeau. Kak peann3oBaTs ouepeib, CIIOCOOBI U UX
JIOCTOMHCTBA U HEJIOCTATKH?

I'padsl. Onpenenenne. CriocoOs! 3ananus rpada. Uem rpad otimgaercs ot nepesa? Uro
TaKo€ MUKIMYECKUI rpad), OpHeHTUPOBAHHBIN U HeopueHTUpoBaHHbIH? [Tonck B rmyOuHy U
mypuHy. OpHUEHTHPOBAHHBIM U HEOPUEHTUPOBAHHBIN Tpad. B3Bemennslii rpad.
Kparuaiimmuit myts B rpade ot BepmmHbl. AnroputMm Jleiikctpol. [Ipaktuueckue 3amaHus
KacaloTcs uTepanuil paboThl alroOpuTMa Ha IpUMeEpe.

Kpurtepun onenuBanus (Moayab2):

40 GaIoB, eClu:
— I/I3y‘-IeHHI:II\/'I MaTepI/IaJI HU3JI0KCH II0JIHO, onpeneneHI/m JdaHBbI BepHO;
— OTBET IOKa3bIBaCT IOHUMaHUE MaTepHAlIa;



— oOyuaronuiicss MOKeT 00OCHOBAaTh CBOW CYXICHHs, MPUMEHUTh 3HAHUS HA TPAKTHKE,
MPUBECTH HEOOXOAMMBIC MPUMEPHI, HE TOJBKO MO YYCOHHKY M KOHCIEKTY, HO U CaMOCTOSTEIHHO
COCTAaBJICHHBIC.

24-32 Gamna, eciu:

— H3yquHLIf/'I MaTepI/IaJI HU3JI0KECH JOCTAaTOYHO IIOJIHO,

— TIpU OTBETE JOMYCKAIOTCS OIMWOKH, 3aMHUHKH, KOTOpPBIE OOYYaroUIuiCs B COCTOSHHH
I/ICHpaBI/ITL CaMOCTOSTCIBHO HpI/I HaBOJAIIUX BOHpOCﬁX;

— oOyyJaronuiics 3aTpyAHIETCS C OTBETaMH Ha 1-2 TOMOJHUTENBHBIX BOIIPOCa.

8-16 OaioB, eciu:

— MaTepI/IaH HU3JI0KEH HCIIOJIHO, C HCTOYHOCTIMU B onpeﬂeneHI/m HOH)ITI/Iﬁ NN
(bOpMyITUPOBKE OTPEICTICHUN;

— MaTepHall U3JIaraeTcsi HerocCiIe10BaTEeIbHO;

—00yyJaronuics He MOXET JOCTaTOYHO ITyOOKO M J0Ka3aTeIbHO 000CHOBATH CBOM CY KJICHUSI
U IIPUBECTU CBOU IIPUMEPEI;

—Ha 50% IONOJTHUTEIBbHBIX BOITPOCOB JaHbI HEBEPHBIE OTBETHI.

0 GaytoB, eciu:

— IIPW OTBETE OOHAPYKMUBACTCS MMOJTHOE HE3HAHNE U HEMTOHMMAaHNEe N3y4aeMOT0 MaTepHaa;

— MaTepuall u3JiaraeTcs HeyBepeHHO, OECTIOPSII0YHO;

— JaHBI HEBEPHBIE OTBETHI OoJiee yeM Ha S0% MOTOHUTELHBIX BOIPOCOB.

10.3. KouTpoabHas padora Nel

IIpumepbl BADHAHTOB KOHTPOJIbHOI PadoTHI

Bapuanr 1.

1. Bam HE0OX01uMO pa3paboTaTh ABYCBS3HBIN CITUCOK IPH ITOMOIIX ABYX KiaccoB. OmnuimmnTe
CTPYKTYpPY JaHHBIX KJIACCOB.

2. Ha pucyHke HWKe mpeacTaBiieH rpad. 3anaiTe qaHHbIN rpad IByMs CIIOCOOaMH ITPH MTOMOIIH
MaTpPHUIIEI CMEKHOCTH M MaTPHUIIbI MHITUICHTHOCTH.

3. IIpoctpancTBo nmeH. Kak oOpaTuThCs K IepeMeHHOH a?
namespace MyModule

{

namespace MyClass

{

inta=10;

/
/

4. [an rpad. U3 BepmmHbl | BHINOMHSAETCS MOMCK KpaTYaHIINX paCCTOSIHUN MPH MOMOIIH aJrOpHUTMa
JeiikcTprl. ONUIIKTE NEPBYIO U BTOPYIO UTEPALMIO JaHHOTO aJlfOPUTMA.
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5. IlpuBenurte npuMep OPUEHTUPOBAHHOTO U HEOPUEHTUPOBAHHOTO Tpada.

10.4. KontpoabHasi paGoTa Ne2

IIpumepbl BApHAHTOB KOHTPOJIBLHOM PadoThI

Bapuant 1.

1. BriGepeTe HauOoJ1ee MoaXoAsIIee onpeaeseHne A1 NOHATHA «AJITOPUTM»

A. COBOKYITHOCTh ¥ TIOPSAOK MEUCTBUM, UCTIONB3YEMBIX IIJIS PEIIeHUS KaKOW-T100 3a1auu

B. CoBOKYMHOCTH MIPUEMOB U OTIEpaIliii ITO3HAHUS U IIPAKTUUECKOH NIEATEIIEHOCTH; CIIOCO0 JOCTIKEHUS
OTIpEICJICHHBIX PE3YJIbTATOB B O3HAHUU U MIPAKTHUKE.

B. HabGop uHCTpYKITHH, ONMMCHIBAIONINX MOPSAAO0K TEHCTBUN UCIIOTHATEIIS IS OCTHKEHUS PE3yIbTaTa
pelIeHUs 3a]a41 3a KOHEUHOE YHCIIO0 JEHCTBUH.

I'. Hu oguH OTBET HE SBISETCS BEPHBIM

2. K 1uHeiiHbIM CTPYKTYPaM OTHOCSITCS:
A. Coucku

b. Crex

B. JlepeBbsa

I'. Bepnsiii otBeT A 1 b.

3. EcTb Tpu ajropuT™Ma cOpTHPOBKH MaccuBOB: buicTpas coprupoBka, Copruposka Llemia,
CopTupoBky ny3bipbkoM. Ecjin JaHHbIEe COPTUPOBKH YNOPAAOYMTH M0 BO3PACTAHUIO MX
AJITOPUTMHYECKOMH CI0:KHOCTH (T.e. cJI0KHOCTDh 1 < CiioxkHOCTD 2 < CJ105KHOCTD 3), TO MOJIYyYUTHCS

A. beicTpasi copTHpOBKa, COPTHPOBKA IIIEJIA, COPTUPOBKA ITy3BIPEKOM

b. CoptupoBka my3siprkoM. CoptroBka Illemna, beicTpast coptupoBka

B. CoprtupoBka memna, CopTUpoBKa IMy3bIphKOM, OBICTPasi COPTUPOBKA

I'. CBotii BapuanT

4. Huxe mpeacTaBiieHO ONMCAaHUeE KJacca. YKa)KuTe BePHbIH BapHMaHT ONMCAHNs KOHCTPYKTOpa
KJIacea.
Class firstClass:SecondClass {

A)) public FirstClass() {



B.) public void FirstClass() {

5. Hwu:xke npeacTaB/ieHO ONMCaHHe IEPEMEHHBIX. YKaKUTe, KAKHeE MepeMeHHbIe U3 3TOro
ONMCAHMS ABJISAIOTCS MepPeMEHHBIMH CCHLIIOYHOT0 THTIA:

A.) inta=10;

B.) float c=4.44;

B.) MyClass z = new MyClass();

')  List <int> mylist = new List<int>();

Kpurepun oueHuBaHus KOHTPOJbHOU PadoOThI:

Kaxxnast 13 KOHTPOJIBHBIX pabOT OIIEHUBAETCS 110 IIKajie 10 20 6aioB:

— 17-20 GamnoB BBICTABISAETCS CTYACHTY, €CIM BCE TpeOOBaHUS, NMPEAbSIBISEMbIC K 3aJaHHIO,
BHITIOTHEHBI. B TEKCTe HET CYIIECTBEHHBIX OIIMMOOK, Ka4eCTBEHHO BBITIOJHEHHBIC
WuTIoCcTpai.  TBOpYECKMW  ypOBEHb 3HAHWW: 3HAHHWS, TNPUOOPETCHHBIE B  XOJIE
CaMOCTOSITEJIbHON MOMCKOBOW JEATEIBHOCTH, OCHOBHBIE BEAYILHE MOHATUSA. MeXIIpeaMETHbIN
XapakTep 3HaHUU. TBOpUECKHE YMEHHS: CMEHA CITIOCO00B yUeOHOM eI TEIIbHOCTH

— 14-16 0amaoB BBICTABIACTCS CTYJIEHTY, €CJIM OCHOBHBIC TpeOOBaHUS, NPEIBABISIEMBIC K
3a/IaHHIO0, BBIMOJIHEHBI, HO €CTh CYILECTBEHHbIE 3aMeuaHus. XOpollee 3HAaHME TEMbl MpHU
MaJIO3HAYUTEIBHBIX HETOYHOCTSX, MPOITyCcKax, ommoOKkax (He Oojnee nByx). KOHCTpYKTHBHBIN
YpPOBEHb 3HAHWI: OCHOBHBIC WM W 3HAHHUS B PE3yJbTare KOMOWHHPOBAHUS, CPaBHCHHUS,
00001IEHHS U T. . CO3HATENBHO U MPOU3BOJILHO UCTIOIb3yEMble YMEHHS: PEIICHUE TUITOBBIX U
BapHATHBHBIX 33/1a4. 3aMeUaHUs 10 WITIOCTPALUSIM 3a OTIENbHbIe, HEOpEKHO 0(hOpMIICHHBIE,
a7eMeHTHI (He OoJiee IBYyX)

— 11-13 GamioB BBICTABISETCS CTYIAEHTY, €CIIM OOJBITMHCTBO TPEOOBAHMMA, MPEABIBISIEMBIX K
3aJJaHUI0, BBITIOMHEHBI. [lOHMMaHWE TeMBbI C 3aMETHBIMH TpoOenamMu, HETOYHOCTSIMHU, HO
TaKMMH, KOTOpbIE HE CIy’KaT MPENsSTCTBUEM IS AajbHelIIero o0yueHus. PernpoayKTuBHBIM
YpOBEHb 3HAHWH: 3HAHME 4YAaCTHBIX, KOHKPETHBIX (DAaKTOB, SBICHHH, COOBITHH, IpaBHII.
PenponykTuBHBIE YMEHUS, T.€. YMEHHUs, TOJyUYEHHbIE B PE3yJbTaTe CIELUUATBHOIO YCBOCHHUS.
HeOpexHo opopMIIeHHbBIE HILTIOCTPALIUN, TPAMMATHUECKHUE OIUOKN B TEKCTE

— 0-10 GamioB — CTYAEHT JAEMOHCTPUPYET HEIOCTaTOYHbIC 3HAHUS 0 MaTepuanaM JICKLIHUH,
TpeOoBaHUsI K pabOTe BBIMOJHEHBI YacTHYHO. HeOpekHo o¢OpMIICHHBIE WJUTIOCTPAIIHH,
rpamMmmarudeckue omuoOku B TekcTe. KoHTponbHass pabGora A0mKHA OBITH BBITOJHEHA
MMOBTOPHO, ¢ KodhdunreHTom 0,8 K MOTyISHHBIM OaiaM.





