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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LensiMu OCBOGHMSI TUCHUIUIMHBI «AJTOPUTMBI U CTPYKTYphl JaHHBIX Ha Python»

SABIIAKOTCA:

1. 3HaKOMCTBO 00YYarOIIMX C OCHOBHBIMU IPUHIUIIAMHU Pa3pabOTKH aJrOPUTMOB U UX
POTPAMMHOM peai3aliy Ha MPOIEAYPHBIX sI3bIKaX BBICOKOTO YPOBHS, IPHOOPETCHHE
HaBBIKOB B pa3pab0TKe aOCTPAKTHBIX THIIOB JAHHBIX U AJITOPUTMOB IS BBITIOJTHEHUS
orepanuii HaJl HUMU. B kauecTBe OCHOBHOTO si3bIKa BbIOpaH s3bIK Python, mockonbky Ha
HEM XOPOUIO PEATNU3YIOTCSI OCHOBHBIE CTPYKTYPHI JAHHBIX.

2. TlpuoOpereHue 3HAHUN ¥ YMEHUH B pa3pabOTKe aJITOPUTMOB pabOTHI C TUIIOBBIMHU
CTPYKTYpaMH JIaHHBIX, BIaJICHH SA36IKOM ITporpaMmupoBanusi Pythons takoii crenenu,
4yTOOBI pemaTh 3a/1a4u 00padOTKH JTIFOOBIX BUOB HH(MOPMAITUH.

3. Osnanenue cnocobamMy ONTHMU3ALUHU IPOTPAMMHOT0 KOJ1a, KOMIWISAIIUN U KOMIIOHOBKH
MPOTPAMMHBIX MOJYJICH, OIIEHKH aCHMITOTHYECKOTO MOBEICHHS aJITOPUTMOB H
OTIpeIeJIeHUs] BPEMEHH BBIMIOJIHEHUS OT/ACIBHBIX ()PArMEHTOB IIPOrPAMMBI.

4. TlomyueHHsl CBEJICHUN O COBPEMEHHBIX HAIIPABICHHSIX B aJITOPUTMHU3AINH, HICTOYHUKAX
UH(POPMALIUU, OCHOBHBIX CTPATETHSAX, IPUMEHSIEMBIX B AITOPHUTMAX.

321[[3,‘{1/1 OCBOCHU TUCHUIIIMHBI COCTOAT: B (bOPMI/IpOBaHI/II/I KOMHCTGHHI/Iﬁ, MO3BOJIAOIIUX
peuaTtb CTAaHAAPTHBIC 3aa41 COCTABJICHUA U AHAJIW3a AJITOPUTMOB, UX PCAJIU3allu U IPUMCHCHUA

B 33J1a4ax 00pabOTKH MHPOPMAITUH.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJII0), SIBISIFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUsS MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS O0pa30BaTENIbHOM MPOrpaMMBl,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenmu, popmupyemblie B pe3yinbTaTe U3YyUeHUS TUCITUTUIMHBI (MOIYIIS)

PCSyJ’IBTaTBI O6y‘IeHI/I$I 10 TUCIHUIITIMHE

OM3HEC-TIPOIIECCOB,
peueHus

Koan Ko u
HasBanue (dhopMyIHIpOBKa
OIIOII BO, (opmynposka HHIMKATOpa Ko
COKpaIIeHHOe KOMIIETEHIIHH JTOCTIKEHUS pe3yib DopMyIHpOBKa pe3yibTaTa
KOMITETECHITUH
Tara
09.03.04 OIIK-6 : Cnocobern | OIIK-6.1k : Pl 3HaHUE | IPUHIUIIOB Pa3padOTKU
«[IporpammHas | pa3pabareiBaTh Hcnone3yeT HaBBIKH AITOPUTMOB U MIX
HH)XEHEepUs» | alrOPUTMBL U MPOTPaMMHUPOBAHHS, MIPOTPAMMHOI peai3aiuu
(b-1H) pOrpamMMBl, OTJIA[IKU U P13 HaBpik | Biamenus criocobGamu

MPUTOIHBIC 15 TECTHPOBAHUS pa3paboTKU, KOMITHJIALMH
MPaKTUIECKOTO MPOTOTHIIOB U MCITIOJIb30BAHUS
HCIIOJIb30BaHUS, MPOTrPaMMHO- QITOPUTMOB PabOTHI C
MPUMEHSTh OCHOBBI | TEXHUYECKUX Pa3IMYHBIMM THIIAMH
HHPOPMATHKH U KOMILICKCOB 33/1a4 JAHHBIX
HIpOrpaMMHUpOBaHuA | OITK-6.2x : PJ16 HaBbik | paboThl ¢ ”HCTpYMEHTaMU
K [Ipumensier pa3paboTKu:
NPOCKTUPOBAHMIO, COBpPEMEHHbIE KOMIWISITOpaMH, CpeiaMu
KOHCTPYUPOBAHUIO | rporpamMMHbIe pa3paboTku
U TECTHPOBAHUIO cpesist
NporpaMMHBIX MIPOrpaMMHPOBaHH,
NPOAYKTOB pa3paboTku

HHPOPMAIMOHHBIX

CUCTEM H

TEXHOJIOTUH JJIs1

aBTOMATH3AIUN




MIPUKJIATHBIX 33724
Pa3ITUYHBIX KIJIACCOB,
BeIleHUA 0a3
JaHHBIX U
HHPOPMAINOHHBIX
XpaHUIINII
OIIK-6.3k : Co3maer P14 3HaHue | 00NacTH MPUMEHECHUS
OJIOK-CXEMBI Pa3NUYHBIX aJITOPUTMOB
AJITOPUTMOB PS5 | Ymenwme | mcnonp3oBaTh TOTOBBIC U
Q)yHKHI/IOHI/IpOBaHI/IH pagpa6aTLIBaT[,
pa3pa6aTLIBaeMLIX CaAMOCTOATEIBHO
MPOTPaAaMMHBIX AITOPUTMHUYCCKUE
MPOAYKTOB peleHus
OIIK-7 : Cnocoben | OIIK-7.1k : P/12 | Ymenue | ocymecTBiaTh
MPUMEHSITh B Hcnone3zyer MPOTPAMMHYIO PCaTU3AI[HIO
MPaKTUIECKOM OCHOBHBIE SI3BIKH QITOPUTMOB Ha
JIEATEIIBHOCTH MPOTPaMMUPOBAHHUS MPOIETYPHBIX SI3BIKAX
OCHOBHBIE MPOrpaMMHPOBAHUS
KOHIICTIITHH,
TIPUHIIHIIEL, TEOPHU
1 (QaKTEI,
CBSI3aHHBIC C
HHPOPMATHKOM

B mpomecce ocBoeHWS TUCIMIUIMHBI PEMIAIOTCS 3aadll BOCIHTAHUS TapMOHUYIHO
pPa3BHUTOM, MATPUOTUYHONW M COIMAIBLHO OTBETCTBEHHOM JUYHOCTH HA OCHOBE TPAIMIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHS

@®opMuUpOBaHUE IEHHOCTe

BocnurareabHble 3a1a41 HeJ’[eBLIe OPUMEHTUPBLI

(I)OpMI/II)OBaHI/Ie rpamaﬂcxoifl MO3UIUU U NTATPUOTU3MA

[lyHkTyansHOCTB
BHuMaTensHOCTH K JeTallsim
CucteMHOE MBIIIIEHHE
I'nbxocTh MBIIUICHNS
CnocoOHOCTh HAXOIUTh,
aHATM3UPOBATh U
CTPYKTYPHPOBATh
nHPOPMALIUIO

Bocnuranune YBaXXCHUS K KOHCTI/ITyL[I/II/I u

. . Co3uaaTenbHBI TPYI
3akoHaM Poccuiickoit @enepanuu Py

®opMupPoOBaHUE TYXOBHO-HPABCTBEHHBIX LIEHHOCTEM

[lyHkTyansHOCTB
BHMMAaTEIHHOCTD K JETAIIAM
CHCTEMHOE MBIIIIJICHUE
['MOKOCTh MBIIILIEHUS
CnocoOHOCTh HAXOIUTh,
aHAIM3UPOBATh U
CTPYKTYPHPOBAaTh
nHpopmanuio

DopMUPOBAHUE OTBETCTBEHHOT'O

Co3uIaTenbHBIN T
OTHOILEHHUS K TPYLY A pya

®opMHpOBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIILICHHUSA

IlyHkTyanpHOCTB
BHUMATEILHOCTE K JE€TAIAM
CucteMHOE MBIIIIEHNE
I'nGKOCTH MBIIIIEHAS
CrocoOHOCTh HAXOIUTh,
aHAITM3UPOBATh U

Pa3BuTre mo3HaBaTEeIHLHOTO HUHTEpECa 1

CosunaTenbHbIi TPy
CTpEMIICHUS K 3HAHUSIM




CTPYKTYpPHPOBaTh
nndopmanuio

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

JMcuumImHAPOBAaHHOCTH
dopmupoBaHne KyIbTYpbl TUCHMEHHOM . IIyHKTYyaIbHOCTH
PMHP YIBTYP Co3unmaTensHBIN TPy YHKTY
pCUH | JETI0BOTO OOIICHUS BHUMATEILHOCTE K JIE€TAIIM
Camoo0yueHne

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

OTHeceHMe NUCHUIUIMHBI K 3JEKTHUBHBIM JUCLUIUIMHAM y4eOHOro IIaHa OIpeleliseTcs
cneundukoit u muccueit BBI'Y, a taxxe ocobennoctsmu B3anmoaencTsusi BBI'Y ¢ peinkoM
TPyAa M pPETHOHAIbHBIMM TpPeOOBAaHUSMH, BBIPAXKEHHBIMH B pe3yjibTarax oOpa3oBaHUS U
KOMITETCHIIMSX.

BxoaHbsiMu TpeOOBaHUAMU HEOOXOIUMBIMH K OCBOEHHIO JUCLMILIMHBI «AJITOPUTMBI U
CTPYKTYpbl JaHHBIX Ha Python» sBusercs Hammume y oOydarommMXcsi KOMIIETEHIIHIA,
c(OpPMHPOBAHHBIX HA MPEAbLAYIIEM YPOBHE 00pa30BaHMSL.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

O0pveM aucHUIUIMHBL (MOJYJs) B 3a4eTHBIX EAMHUIAX C YKa3aHUEM KOJIMYeCTBa
aKaJIeMUYECKUX YacoOB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITEIbHYIO paboTy, IPUBE/IEH B Ta0iuLE 2.

Tabmuna 2 — O6mmas TpyI0eMKOCTh JUCIUILTUHBI

Tpyno- OO0BbeM KOHTAKTHOM paboThI (4ac)
Cemectp | emkocTh
Hassanue Popma ((1)/1?1/? ) Bueaynu- CPC Popma
OIOI BO oi}l:;e— Yacts Y11 Kype AynuropHas TopHas :’[Tencl;
(300, (3.E) | Beero an
0300) nex. | mpak. | mab. | ITA | KCP
09.03.04
TIporpammuast 0®0 b.1.5.]1B.B 2 4 55 18 0 36 1 0 89 €]
WHKCHEpHs

4 CTpyKTypa U coiepKaHue IUCUMILTUHBI (MO1YJIs1)
4.1 CTpykKTypa IucuMILIUHGI (Moays) ajas ODO

TemaTnyeckuil miaH, OTpakarOUIM COAEpX)aHUE TUCUUIUIMHBI (IEpEeYeHb pa3/iesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YIEOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU
C Y4eOHBIM IJIaHOM, TIpUBECH B Tabnuie 3.1

Tabmuma 3.1 — Paznensl JUCHUIUIMHBL (MOAYJs), BUABI yU€OHOU AeATeTbHOCTH U (OPMBI
TeKyero KoHTpodis s OPO

Kon pe- Koi-Bo yacoB, OTBEIEHHOE Ha Dopma
Ne HasBanue Tembl 3yJbTara P
Jlex IIpaxt J1a6 CPC TEKYILEro KOHTPOJIs
00y4eHust
OcHOBHBIE CBOIiCTBa
aJTOPUTMOB U pa3MelIeHUs PI1, OTYET O BBIOJIHEHUH
1 o 2 2 4 11 .

JAHHBIX U KOHCTPYKLUH P2, P3 naboparopHoOi paboThE
IporpaMMbl B HaMSATH




[onstue 06 >ddexTrBHOCTH
ITOPUTMA U TIPOTPAMMBI,

2 ONTUMHU3ALUSA PA3MELLEHUS PI1, 2 2 6 11 OTYET O BBIMOJIHCHUU
00BexToB B mamatu. O- P12, P/3 nabopatopHoit paboThI
cumBoJuka. [Ipumep Ha
AITOPUTMAX COPTHPOBKH

3 | Jluneitnple crivcku P2, P13 2 2 4 12 OTACT O BRINOHCHIH

sabopaTtopHOi paboTh

4 | BrrunciieHue BBIpaXCHUI PJ12, P13 2 2 6 8 oTaer o BHHOJ}HGHHH

nabopaTtopHOi paboThI
OTYET O BBIIOJHCHUH
5 | JBouuHbIe AepeBbs P2, P13 2 2 4 7 1a6opaTOpHOH paBoTHI
PI3, OTYET O BBIIOJHCHUH
6 | Anroputmsl Ha rpadax PJ4, 2 2 6 7 o
P15, PII6 11abopaTopHOIT paboTHI
. PA3,

7 ANTOpUTMBI KOMIIBIOTEPHOM PJl4 3 3 6 7 OTYET O BBIIOJIHCHUH

reoMeTpUu PIIS P’I[ 6 nabopatopHoi paboTh
PJI3,

8 A;}:I({)S iTMH obpatorin P/14, 3 3 0 8 KOHTpOJIbHas paboTa

a P15, PJ16
Htoro no Taéanue 18 18 36 71

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.as) ajas ODO

Tema 1 OcHogHble ceolicmea ancopummos U pasmewjenus OAHHbIX U KOHCMPYKYUu
npocpammbl 8 NAMAMIU.

Conepxxanmne tembl: [Ipoctbie mepemenHble W MaccuBbl. OOBsBICHHE, CHHTAKCHC H
CEeMaHTHKa HCIIOJIb30BAaHHS MPOCTBHIX MEPEMEHHBIX, yKa3zaTeJel M NMEPEMEHHBIX C MHICKCAMH.
Brraucnenue aznpeca oObekta B mamsTH. [Ipormecc KOMOWIALWHU, KIIOYH KOMIMIISTOpA W
KOMIIOHOBIIMKA. HacTpoiika HWHTErpupoBaHHBIX cped  pa3paboTku. OCHOBHbBIE CBOWCTBA
QITOPUTMA, OTIMYMUS aJrOpuTMa OT nporpammsl. [IpuMeps! anroputMoB. OCHOBHBIE CTPATETHH,
UCIIONIb3yeMbIC B JITOPUTMAX: XKaJHasl, «Pa3elsil U BIacTBYW», «IpyOOH CUIIBI», IMHAMUYECKOE
nporpaMMupoBaHue. ApupMeTHYECKIE U JJOTHUECKUE OTepanny Hajl mepeMeHHbIME. [lomydenne
JIOCTYTA K OT/AEIbHBIM IBOMYHBIM pa3psiiaM.

@®opMBI U METOABI TMPOBEACHUS 3aHATUI O TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIH, TPAKTUYECKOe 3aHsTHE, TabopaTopHas padora.

Buapl caMOCTOSATENEHOM MOATOTOBKH CTY/IEHTOB IO TE€ME: MOATOTOBKA K KOHTPOJIBHBIM
paboTaM, IPaKTUUECKUM U J1a00OpaTOpHBIM padoTam.

Tema 2 Ilonamue 06 >¢gexmusnocmu aneopumma u nPOSPAMMbL, ONMUMUIAYU
pazmewenus 06vekmos ¢ namamu. O- cumeonuxa. Ipumep na aneopummax copmupoeKu.

Conepxanue TeMbl: Pa3melieHne nepeMEHHBIX B ONEPaTMBHON MaMsTH, 3aHUMAaeMbIil
00beM, kitaccel maMsTh. JlonomauTtensHbie crienudukarops! unsigned, const, register, static, auto,
extern, volatile, ux ucnonp3zoBanue. CTpykTypbl U oO0beauHeHUs. OOpalieHHe K 3amucsIM B
CTPYKType. AJITOPUTMBI CXaThsi MHQOpPMAIMM HAa OCHOBE OHWTOBBIX KapT. O-cUMBOJHMKA.
Anroputmbl coptupoBku ¢ omenkamu O(N), O(N2), O(NlogN). AnroputrMmbl MOHCKa B
COPTHPOBAHHBIX U HECOPTUPOBAHHBIX MACCHUBAX.

@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NMpUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTHH: JICKITUS, TPAKTUUIECKOE 3aHATHE, TabopaTopHas padora.

Buasl caMOCTOATENBHONM MOATOTOBKH CTYJIEHTOB IO TE€ME: MOATOTOBKA K KOHTPOJIBHBIM
paboTam, MpaKTUYECKUM U JaOOPATOPHBIM paboTaM.

Tema 3 Jluneiinvle cnucku.
Copepxanne Tembl: CTPyKTYpbl CO CChUIKaMu Ha ceOs. JluneitHwbie crnucku. Bumbl
JUHEWHBIX CIHMCKOB, OO0JAcTH TMPUMEHEHHS B TPAKTUKE MporpaMMmupoBanus. OCHOBHBIE



orepanuu Haj JUHEWHBIMHU crucKaMu. [IoMCK B CIHMCKE M B MaccWBE. ANTOPUTMBI MOWCKA:
JUHEWHBIN, METOJIOM JTMXOTOMHH, C UCTIOJIB30BAHUEM XA~ YHKIIAM.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHsTHE, JabopaTopHas padora.

Bunbel caMoCTOATENBHOM MOATOTOBKU CTYACHTOB IO TEME: MOATOTOBKA K KOHTPOJIBHBIM
paboTaM, MPaKTUYECKUM H JIA0OPATOPHBIM pabOTaM.

Tema 4 Bviuucnenue 8vipasxceHuil.

Conepxanne Ttembl: I[loHsiTne 00 mOCTPUKCHOM M TPePUKCHONH MOJIBCKOW 3alucH.
Hcnonp30oBaHue JIMHEWHBIX CIMCKOB /ISl TOJNYYCHHS TOCT(QUKCHOM TOJIBCKOW 3aluCH.
Hcnonp30BaHue BBIYUCIUTEIBHOTO CTEKA /IS TOTyYSHHsI 3HAYSHHSI TOJTBCKOM 3aITUCH.

@opmMBl U METONIBI NPOBENCHHS 3aHATHH IO TeMe, NMpHUMEHSIEMbIe 00pa30BaTEIHLHBIC
TEXHOJIOTHH: JISKIIHS, TPAKTHYECKOE 3aHATUE, TabopaTopHas padoTa.

Bunbl caMOCTOSTENbHOM MOATOTOBKM CTYICHTOB IO TeMe: IMOATOTOBKA K KOHTPOJIBHBIM
paboTam, MPaKTHUECKUM U Ja00OpaTOpHBIM paboTam.

Tema 5 /{eouunvie Oepegwsi.

Copepxanne Tembl: Onpenenenue nepeBbeB. Bunbl nepesbeB. CTpyKTypa, OMHCHIBAIOIIAS
y3en. [I[puMeHeHue 1epeBbeB B MPOTrPAMMHUPOBAHIH. AJITOPUTMBI paOOTHI C ICPEBOM: JTOOABJICHHE
y371a, yaajaeHue y3ia, qocTikenue 6ananca. Anroputm Xaddmana.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIEKIIU, TabopaTopHas U MpaKTUYecKas paboThI.

Bunbel caMoCTOATEIBHOM MOATOTOBKH CTYACHTOB IO TEME: IMOATOTOBKA K KOHTPOJIHHBIM
paboTaM, MPaKTUYECKUM H JIA0OPAaTOPHBIM padOTaM.

Tema 6 Aneopummsr na epaghax.

Coneprxanue Temsl: [TonsiTue rpada, OCHOBHBIE HCITONIb3yeMble TepMHHEIL. [IpencraBienue
rpaga B mporpamme. MaTpuiibl CMEXHOCTH M MHIMJIEHTHOCTU. AJITOPUTMBI IPOXOXKAECHUS rpada
B mMHUpUHY W B TinyOuHy. [lpuMeHeHme MeToga AMHAMHUYECKOTO NPOTPAMMHPOBAHUS IS
HaXO0XKJICHHUs KPUTUYECKOT' 0 IyTH Ha rpade.

@®opMBI U METOABI TMPOBEACHUS 3aHATHUI O TeMe, MPUMEHsEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JIEKIH, TPAKTUYECKOe 3aHATHE, TabopaTopHas padorTa.

Buapl caMOCTOSTENNFHOM MOATOTOBKH CTYJEHTOB IO TEME: IMOATOTOBKA K KOHTPOJIBHBIM
paboTaM, PaKTUUECKUM U J1a00OpaTOpHBIM padoTam.

Tema 7 Aneopummbvl KOMNLIOMEPHOU 2€OMEMPUL.

CopepxaHuve TeMbl: AJTOPUTMBI KOMIIBIOTEpHOU TeomeTpuu. OCHOBHBIE CTPYKTYpbI
JAHHBIX JUI1 ONMHUCAHUS OOBEKTOB NEOMETPUU Ha IUIOCKOCTH U B NPOCTPAHCTBE. AJTOPUTMBI
BBIYHUCIICHHSI TIEPUMETPA U TUIOIIAIN TPOU3BOJILHOTO MHOTOYTOJIbHUKA. ['abapuTHBIN, TydeBOH 1
Jp. TECThl HaXOXKICHUS TOYKH B MHOTOYTOJIbHUKE, MEPEeCeUeHUs IBYX OTPE3KOB, MepecedeHus
MHOTOYTOJBHUKOB. OlleHKa WX BPEMEHHOH ciiokHOCTH. [IpeoOpa3oBaHMs Ha TUIOCKOCTH W B
IPOCTPAHCTBE: MEPEHOC, MOBOPOT, MACIITAOMPOBAHUE U MPOEKIUS. AJTOPUTMBI MOCTPOCHUS
BBINTYKJIBIX 00o0Jouek. Tpuanrysinus no Jlenone. OCHOBHBIC allTOPUTMBI.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHATHE, TabopaTopHas padoTa.

Buasl caMOCTOATENBHONM MOATOTOBKH CTYJIEHTOB IO TE€ME: MOATOTOBKA K KOHTPOJIBHBIM
paboTam, MpaKTUYECKUM U JaOOPATOPHBIM paboTaM.

Tema 8 Aneopummsl 00pabomKu OAHHbBIX.
Copep:xannie TeMbl: ANTOPUTMBI 00paOOTKU IKCTIEPUMEHTANIBHBIX TAaHHBIX: 3aMEUaHUs O
MPHUPOJIC JTAHHBIX, MOJTYYaeMbBIX IyTeM H3MEPCHHH, MPUMEHUMOCTh OIepaIiiili CrIIaKUBaHUS,



anMpPOKCUMAIIMK U WHTEPIIONSAINA OJHOMEPHBIX M JIBYXMEPHBIX HA0OPOB NaHHBIX. OnepaTropbl
tumna cBepTku. OOpaTHas 3a/1a4a ¥ CIOCOOBI PEryJIsIpU3aAIMN HEKOPPEKTHBIX 3a71a4.

@dopMBI ¥ METOJIBI TPOBEACHHS 3aHITHA 1O TEeMe, MPUMEHSEMbIE O00pa30BATEIbHBIC
TEXHOJIOTHH: JICKIIMS, TPAKTUUYECKOE 3aHsTHE.

Buael camocTOATENBHON MOATOTOBKU CTYJIEHTOB IO TEME: IMOJATOTOBKA K KOHTPOJIbHOM
pabore.

5 Meroauyeckue YyKa3aHusl AJs1 OOYYAIOIIMXCS MO0 HU3YYEHMI) W Ppeau3anuu
AUCHHUIJIMHBI (MOZYJIs1)

5.1 MerToanyeckue peKOMEHIANUH O0YYalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

B xo/1e u3y4eHus: TUCIUILTHHBI «AJITOPUTMBI M CTPYKTYPBI JJaHHBIX Ha Pythony cTyneHThI
MOTYT IOCEIaTh ayTUTOPHbIE 3aHATHS (JICKIIUHU, TPAKTHYECKUE 3aHATHS, TabopaTOpHBIE padoThI,
KOoHCyJNbTaluu). OCOOCHHOCTh M3YYCHUsI TUCIMILIMHBI «AJTOPUTMBI U CTPYKTYPHI JaHHBIX Ha
Python» cocrouT B HEOOXOAMMOCTH OCBOCHHUS KaK TEOPETUYECKHX OCHOB, CBS3aHHBIX C
pa3paboTKOM M TPUMEHEHHEM AITOPUTMOB B Pa3lIMYHBIX MPEIMETHBIX 00JacTsAX, TaK U B
NPUOOPETCHUM  TPAKTHYCCKUX HABBIKOB ~ peajM3allii  AJTOPUTMOB TIPU  BBIOJHCHUU
nabopaTopHBIX paboT. JIJ1s BEIMOIHEHUS pabOT PEKOMEHIYETCs UCIIOIB30BaTh KOMITHIISTOP CC U
cpeny pa3paboTku geany B orepanuoHHOW cucteme Linux (wmm dev-cpp mox Windows).
[IpumeHeHrne CTyACHTaMHU 0Oo0Jiee CIIOKHBIX CpEll IOIMYCKAeTCs MPH HAJIMYHH Y HUX HABBIKOB
paboThl, HHAYE OCBOSHHE CPEIbI OYAET OTBIEKATH OT 33J1a4 JTUCIUIUTMHEL JIabopaTopHbIe paboThI
IOPOBOJATCS B KOMIBIOTEPHOM KJacce CO BCEM IPEIYyCTaHOBICHHBIM IMPOTrPaMMHBIM
oOecrnieueHueM, Ji71s 00JieryeHus: paboThl CO CIIPaBOYHOM CUCTEMON Ha KOMIIBIOTEpPaX YCTaHOBJIEH
cinoBapsb stardict ¢ HaOOpOM aHTIO-PYCCKUX CIIOBAPEH.

Ocoboe MecTo B OBJIAJCHHHM YacTbIO TeM JaHHON JMCUUIUIMHBI MOXKET OTBOJUTHCS
CaMOCTOSITENILHOW paboTe, MPH 3TOM BO BpEMs ayIUTOPHBIX 3aHITUH MOTYT OBITh PACCMOTPECHBI
U IpopaboTaHbl HanboJiee BaXKHBIE W TPYIHBIE BOTIPOCHI 110 TOW WJIM HHOM TeMe JUCIUTUIHHEIL, a
BTOPOCTEIICHHBIE U O0JIee JIETKHE BOIPOCHI, a TAKXKE BOMPOCHI, CIIEUU(PHYHBIE TS HAPABICHHS
MOJTOTOBKH, MOTYT OBITh M3Y4€HBI CTYJCHTAaMHU CAMOCTOSTETIbHO. B 4acTHOCTH, MpaKTUYecKoe
KOJIMPOBaHUE M OTJIaJKa CTAHIAPTHBIX TMPOLEAYP MOTYT BBINOJHATHCS B BHJE JOMAIIHETO
3aJjaHus B TOM CJIy4ae, eCIM Ha MPAKTUYECKHUX 3aHATUSX OOCYXKICHBI BCE CIOXKHBIE U CIIOPHBIC
MOMEHTBI peaTu3alHy.

B coorBercTBHHM C y4eOHBIM IUTAHOM HAINpPaBJICHUS TMOJITOTOBKH IIPOLECC W3YUEHUS
JUCIUTUTMHBI  MOXXET TPEAyCMaTpUBaTh MPOBEACHUE JICKIUH, TMPAKTHUECKUX 3aHATHH,
7a00paTOpHbIX paboOT, KOHCYNbTALMHA, a TaKXKe CaMOCTOSTEIbHYIO paboTy CTYIEHTOB.
OOsi3aTenbHBIM ~ SIBIISIETCS  TIPOBEJICHUE JIAOOpAaTOpHBIX paboT B CHENHMAIN3UPOBAHHBIX
KOMITBIOTEPHBIX ~ayIUTOPHSIX, OCHAIICHHBIX TOAKIIOUYEHHBIMH K [EHTPAIBHOMY CepBEpY
TEPMUHAJIAMH WM IEPCOHATBLHBIMU KOMITBIOTEPAMH.

Hwxe nepeunciiens! npeqHa3HaueHHbIE TSI CAMOCTOATEIBHOTO U3YYEHUS CTYIEHTaAMHU Te
BOITPOCHI U3 JIEKIIMOHHBIX TEM, KOTOPBIE BO BPEMs IPOBEICHUS ayTUTOPHBIX 3aHATHI H3y4atOTCsI
HEIOCTaTOYHO WJIM U3y4eHHE KOTOPBIX HOCUT 0030PHEII XapakTep.

Tema 1. Aneopummbi pabomul ¢ MeKCMAMU 8 PA3TUUHBIX KOOUPOBKAX, PEanru3ayus Heyem-
K020 noucka (metafont u/unu Soundex ¢ ucCnonb308aHUeM PYCCKUX KOOUPOBOK).

Tema 2. Ancopummol pabomul ¢ OMOeNbHLIMU OBOUHHBIMU pa3paoamu. Ycmanoska buma
8 HYJICHOE 3HAYeHUe, NPOBePKA 3HaUeHUs 3a0anHo2o buma. Peanuzayus npu nomowu @yHkyuil u
yepe3z MAKpoCwl.

Tema 3. Aneopummul cocamus ungopmayuu. Aneopummel Ha OCHO8e OUMOBLIX Kapm,
memoowl cocamusi RLE u Xaghgpmana. Aneopummsi, ocnosanusie na SIMD-xomanoax.



Pe3ynbTaTthl OCBOEHUS TEOPETUYECKOIO MarepHuana, B TOM YHUCIE U CAMOCTOSATEIBHO
0CBaMBaeMOI0, MOTYT OBITh MPOBEPEHBI MPH MPOBEIECHUU MHUCbMEHHOIN SKCIpecc-TPOBEPKH, a
TaKXe B pe3ysbTaTe 00CYKICHUI Ha MPAKTHYECKUX U Ta0OPAaTOPHBIX 3aHATHIX.

5.2 OcoOeHHocTH OpraHu3anuu OO0y4YeHHs M JHMI C OrPAHHYEHHBIMHM BO3MOKHOCTSMH
310POBbSI H HHBATH/I0B

[Tpr HEOOXOIUMOCTH OOYYAIOIIUMCS U3 YUCIIA JIUI] C OTPAHMYECHHBIMHA BO3MOXKHOCTSIMU
3JI0POBbS U MHBAIHJIOB (I10 3asBICHUIO 00YUYAIOMIET0oCs ) MPEIOCTABISIETCS yaeOHas
uH(pOpMaIKs B JOCTYIHBIX (POpPMaxX ¢ YIETOM MX HHAMBHAYATbHBIX ICUXO(DH3NIECKIX
OCOOCHHOCTEH:

- JUISL TUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMUEHHBIM IIPH(PTOM; B hopme
JJIEKTPOHHOTO  JOKYMEHTAa; VMHIVBUAYaJIbHbIE KOHCYJIbTalluu c IIPUBJICYEHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIC 3aaHUs, KOHCYJIbTALUU U JP.

- 17151 JIMLL C HAPYLICHUSIMU CIIyXa: B IIeyaTHOH (hopme; B popMe 37IEKTPOHHOTO TIOKYMEHTA;
WHJVBHyaJIbHbIE KOHCYJIbTAallUW C IIPUBJICYCHHEM CYpAONEPEBOJUYNKA; HWHAUBUIYAIbHbIE
3aJjaHusl, KOHCYJIbTAllUU U JIp.

- IUTsI JTUT] C HApYIICHUSIMU OTIOPHO-/IBUTATEIILHOTO alllapaTa: B euaTHoi popme; B hopme
3JIEKTPOHHOI'O JOKYMEHTA; UHAUBHUYaJIbHbIE 3a/1aHUs, KOHCYJIbTALMU U JP.

6 ®oHI OLIEHOYHBIX CPEICTB /JIfl MPOBEIeHUs TEKYIIEero KOHTPOJIsl U MPOMeKYTOUYHOI
arrecTauMy 00y4aroMXCcs M0 JMCUMILINHE (MO1YJIIO0)

B cootBerctBun c¢ tpeboBanusmu PI'OC BO npns arrectanuu oOydaroIMXCsl Ha
COOTBETCTBUE HX IEPCOHAIBHBIX JOCTHIKEHUH IUIAaHUPYEMbIM pe3ylbTaTaM oOOydeHHus IO
JTUCIUTUTHHE (MOAYIIO) CO37aHbl (POHIBI OIICHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 33 JaHHS,
METOAMYECKHE MaTepuabl, ONpPEAeNAIONIMe MpOLeaypbl OLCHUBAHUS 3HAHUM, YMEHUH U
HaBBIKOB, a TAK)KE KPUTEPUH U ITOKa3aTeIH, HeOOXOAUMBIE JUIsl OLICHKHU 3HAaHUH, YMEHUH, HABBIKOB
U XapakTepu3ywoluue dTanbl (HOpMHUpPOBaHMS KOMIIETEHLUMH B  IPOLIECCE OCBOEHUS
o0Opa3oBaTeNbHON IPOrpaMMBl, ipeacTaBieHsl B [Ipunoxenun 1.

7 Y4eO6HO-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 00ecnieyeHue TUCHMILIMHBI (MOLYJIs1)

7.1 Ocnoenas rnumepamypa

1. Coseros, II. H. IIporpammupoBanue Ha s3bike IIuton : yue6Hoe mocobue / I1. H.
CoBeroB. — MockBa : PTY MUPDA, 2021. — 105 c.— Texkct : 3nexTpoHHbIi // Jlanp :
ANeKTpOHHO-OuOMHoTeuHass cucremMa. — URL: https://e.lanbook.com/book/226562 (mara
obparmenust: 25.05.2026). — Pexum goctyna: AJist aBTOPU3. MOJIb30BaTENEH.

2. @enopos, /1. IO. IIporpammupoBaHue Ha s3bIKe BBICOKOTO ypoBHs Python : yueGHOe
nocobue st By3oB / 1. FO. ®denopoB. — 4-e uza., nepepad. u non. — Mocksa : U3garenbcTBo
FOpaiit, 2023. — 214 c. — (Bwicmee obpazoBanue). — ISBN 978-5-534-15733-8. — Tekcr
anekTpoHHbld  //  OOpazoBatenpHass  miatdpopma  IOpaitr  [caiit]. —  URL:
https://urait.ru/bcode/515076 (nara obpamenus: 01.03.2023).

3. IlIupobokosa, C. H. IIporpammupoBanue Ha si3bike Python : yuebnoe mocoome / C. H.
[Mupoboxkona, A. A. Kamynees, A. B. Cynsiz. — HoBouepxkacck : FOPTTIY (HITIN), 2020. — 104
c. — ISBN 978-5-9997-0725-3. — Tekcr : anmeKTpoHHbIH // JIaHb : AIeKTpOHHO-OHOIHOTeYHAS
cuctema. — URL: https://e.lanbook.com/book/180938 (mata obpamenus: 25.05.2026). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATENCH.

7.2 Jlonoanumenvhas numepamypa



1. Kapskun, M. 1. TexHomoruu nporpaMMUpOBaHNs U KOMIIBIOTEPHBIA MPAKTUKYM Ha
s3pike Python : yue6HOE mocobue / M. . Kapskun, K. A. BarynesH, P. M. MuyxuHn ; FOxHbIi
denepanbHblii  yHUBepcuTeT. - PocroB-na-Jlony ; Taranpor : WM3marenscTBOo HOKHOTO
dbenepanbHoro yHUBepcuTeTa, 2022. - 242 c. - ISBN 978-5-9275-4108-9. - TekcT : 37€KTPOHHBIMH.
- URL: https://znanium.com/catalog/product/2057604 (nara o6pamenus: 31.05.2026)

2. llenyarko, B. M. OcHOBBI MpOrpaMMHPOBaHUS Ha SI3bIKE BHICOKOTO ypoBHS Python :
yuebHoe nocodue / B. M. Illenynsko ; KOxHbI Genepanbublil yauBepcureT. - Poctos-Ha-/lony ;
Taranpor : M3gatensctBo FOxHOTO dhenepanbHoro ynusepeurera, 2017. - 146 c. - ISBN 978-5-
9275-2649-9. - Tekcr : anekrponnsii. - URL: https://znanium.com/catalog/product/1021662
(mara obpamenus: 31.05.2026)

3. Ulxabepuna, I'. 1. ITporpammupoBanue. OcHOBHI si3bika Python : yue6HOe mocobue /
I'. III. IlIxa6epuna, H. JI. PezoBa. — Kpacnospck : Cubl'Y um. akanemuka M. @. Pemernéna,
2018. — 92 c. — Texkcr : anexTpoHHbIH // Jlanb : anekTpoHHO-0MOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/147450 (mara obpamenus: 25.05.2026). — Pexxum mocryma: s
aBTOPU3. IIOJI30BATEIICH.

7.3 Pecypcel unghopmayuonno-menekommynuxayuounou cemu '""Hnmepnem',
6KII04an npogeccuonanvhovle 06a3vl OAHHLIX U UHPOPMAUUOHHO-CRPABOUHDIE
cucmembsl (npu HeoOX00UMOCMU):

O6pasosarenbHas miathopma "FOPAUT" - Pexxum gocryma: https://urait.ru/
DnexTpoHHO-0ubnuoreyHas cucrema "ZNANIUM.COM"
DOnekTpoHHO-Oubnoreynas cucrema "JIAHB"

4. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - Pexxum
nocrymna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka uM. b.H.EmpnuHa (0a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHabHBIX o0nacteil) - Pexxum moctyna: https://www.prlib.ru/

6. Hudopmanmonno-crnpaBounas cucrema "Koucynprant [lmroc" - Pexum moctyma:
http://www.consultant.ru/

wnh e

8 MarepuajbHo-TeXHHYECKOe oO0ecrevyeHHe IUCHUIUIMHBI (MOAYJsl)) W IepeveHb
MH(OPMALMOHHBIX TEXHOJIOTHI, MCNOJb3yeMbIX MPH OCYHIECTBJIEHHH 00pPa30BaTeJbHOIO
npouecca no JUCHUIVINHE (MOAYJII0), BKJIIOYAasl epeYeHb MPOrpaMMHOI0 odecrevyeHust

OcHOBHOE 000pYIOBaHUE:

e ['paduueckas cranius Desten eXtreme 1024Q Monutop Acer P193 WAW

e Mynprumeaniiabiii KoMIuiekT Nel (IIpoektop Sanyo PLC-XD2600 noron. kpemt.SMS
CL F500, x/m Kramer WX-1N,kounektop VGA,3kpan Draper Star 178*178, 3an. nammna

e DkpaH Projecta 160*160

IIporpaMmmHOE obOecIieUeHHE:

e Visual Studio
o VMware Workstation 9 for Linux andWindows
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

09.03.04 «IIporpamMmHu
asi THHKCHEPHS»
(b-1H)

OIIK-6 : Cnocoben pa3pabaTeiBaTh
QITOPUTMBI U TPOTPAMMBI, IPUTO]T
HBIE JUISl TPAKTUYECKOTO UCIIOJIb30B
aHMs1, TPUMEHSATh OCHOBHI HH(pOpPMa
THKH U IPOrPaMMHUPOBAHHUS K TIPOe
KTUPOBaHHIO, KOHCTPYHPOBAHHIO U
TECTUPOBAHHIO MPOTPAMMHBIX MPOJT
YKTOB

OIIK-6.1k : Mcrionp3yeT HaBBIKH IPOTPAMMHUPO
BaHUs, OTJIAKU U TECTUPOBAHHUS IPOTOTHIIOB TIP
OrpaMMHO-TEXHHYECKHX KOMIIJIEKCOB 33134

OIIK-6.2k : IIpumeHsieT cOBpeMeHHbIE Tporpam
MHBIE Cpe/Ibl POrpaMMHUPOBAHUS, Pa3padOTKH U
H(pOPMAIMOHHBIX CHCTEM M TEXHOJIOTHI JJIs aBT
oMaTH3aly OU3HEC-TIPOIECCOB, PEIICHUS MIPUK
JaJHBIX 33]a4 Pa3JIMUHBIX KJIACCOB, BeleHUs 0a3
JAHHBIX ¥ HH)OPMAIMOHHBIX XPaHIIHI]

OIIK-6.3k : Co3naet GJI0K-CXEMBI aJITOPUTMOB
(YHKIIMOHMPOBaHUS pa3padaThIBa€MBbIX IPOTrpa
MMHBIX IIPOJYKTOB

OIIK-7 : CiocoOeH mpuMeHsTh B I
PaKTUYECKOH JIESITEEHOCTH OCHOB

HBIC KOHIETIINH, TPUHIUIIEL, TEOPH
1 ¥ (haKTHI, CBSA3aHHEIC ¢ MHPOpMAT
HKOH

OIIK-7.1k : Mcnionb3yeT OCHOBHBIC SI3BIKU IPOT
paMMHpPOBaHHS

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4dac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 «GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUA IMOJIOKUTCILHOM OLICHKK KOMIICTCHIMA Ha JaHHOM OJ3Tall€ CUHUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHNBAHUS IVIAHUPYEMbBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-6 «Cnocoben pazpabaTbiBaTh alTOPUTMBI U IPOIPaMMBI,
MPUTOJIHBIE [Tl TPAKTUYECKOTO UCIIOJIb30BAHUS, TPUMEHSITh OCHOBBI UH(POPMATHUKU U
IIPOrPaMMUPOBAHHUS K IPOEKTUPOBAHUIO, KOHCTPYUPOBAHHIO U TECTUPOBAHUIO IPOIPAMMHBIX

IPOAYKTOB)»

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKHU MHAUKATOPOB JOCTUIKCHUA KOMIICTCHIIUN

Kon u popmynrpoBka HHAMKAT
opa JOCTH)XEHHS KOMIIETSHIINU

Pesynbrar

Kputepun oneHHBaHUS PE3yIbT
aToB O0yJYCHUS

OIIK-6.1k : Ucnonb3yeT HaBbIK
Y ITPOTPaMMHPOBAHNS, OTIATKH
U TECTUPOBAHUS IPOTOTUIIOB IT
pOrpaMMHO-TEXHUYECKUX KOMIT
JIEKCOB 337134

MIPUHIMIIOB Pa3paboTKH alropu
TMOB M MX NIPOTPaMMHOM peasn

CcopmupoBasuieecs: 3HaHHE TP
MHIMUIIOB pa3paboTKN aJropuT™M
OB U MX IPOTpaMMHOH peajnza

1HH

BIIAJICHUS CrIoco0aMu pa3padoT
KH, KOMITWISIIIAU B UCTIONTb30Ba
HUS aITOPUTMOB PaOOTHI € Pas

CdopmupoBaBIInecs: HABBIKH B
nasieHus crocodamu pa3padoTK
1, KOMIWISIMH U KCITOJIb30BaH
WSl AJITOPUTMOB PaOOTHI C Pa3In
YHBIMH THUITAMH JTaHHBIX

OIIK-6.2k : IlpumensieT coBpem
€HHBIEC TPOTPaMMHBIE CPEJIBI TP
OTpaMMUpPOBaHMSA, pa3pabOTKH

MHQOPMALMOHHBIX CHCTEM U T€

paboThI ¢ MHCTPYMEHTAaMH pasp
abOTKU: KOMITMJIATOPAMH, Cpejl

PesynbraTel 00y4yeHuUs 110 AUCIUIIINHE
Ko | Tu
a II
pe | pe
3- | 3-
Ta | Ta
3H
PA aH
1
ue | 3ammu
Ha
PI[ BbI
3 K
NYHBIMU THUIIAMHU JAHHBIX
Ha
PI
6 BbI
K amu pa3paboTKH

CdopmupoBaBITHECS] HABBIKH P
abO0TBI C MHCTPYMEHTAMH pa3pa
OOTKH: KOMITUJIATOPAMH, CpeJia
MU pa3paboTKu




XHOJIOTHH JUISl aBTOMaTH3aLUH
OU3HEC-IIPOLIECCOB, PEIICHUS I
PHKIIaHBIX 3a/1a9 PA3IHIHBIX K
J1acCOB, BEACHUS 0a3 TaHHBIX U
MH()OPMAMOHHBIX XPaHHUIHIII

OIIK-6.3k : Co3pmaeT Oi10K-CXe 3H 3HaHue 00JIacTH IPUMECHEHUS P
PA 00TacTH MIPUMEHEHHS Pa3IINIH
MBI aJITOPUTMOB (PYHKIIMOHUPO 4 A | rODHIMOR A3JIMYHBIX AITOPUTMOB B IIpo(he
BaHMS pa3padaThIBAEMBIX IIPOTP ne P CCHOHAJIbHOH JICSITEIbHOCTH
aMMHBIX IPOJYKTOB v CcdopmupoBasmieecs: yMEHHE U
UCTIONB30BaTh TOTOBBIE U pa3pa
P | me CIOJIB30BaTh TOTOBBIE U pa3pad
0aThIBATH CAMOCTOSTEIHHO alT
5 HU aTBIBATh CAMOCTOSITENIEHO aJIro

OPUTMHYECKUE PELICHUS

PUTMHYECKHE PEIICHNUS

Komnerennus OIIK-7 «Cnoco6eH npuMEHSTh B TPAKTUUECKON JIeATEIbHOCTH
OCHOBHBIC KOHIICTIIIUY, IPUHITUIIBI, TECOPHH U (DAKThI, CBSI3aHHBIC C HHPOPMATHKOW

Ta6mmma 2.2 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIIHH

PesynbraTel 00y4ueHHUs 110 AUCIMIUINHE
Kox n popmymuposka uugukar | Ko | Tu Kpurepun orieHnBaHus pe3yabT
opa JocTkeHus kommnereHnuu | A [ 1 aToB 0Oy4YeHU
pe | pe Pesynbrar
3- | 3-
Ta | Ta
OIIK-7.1k : Ucnonp3yeT OCHOB CdopmupoBasmieecss yMeHHE O
Y | ocymiecTBIsATh IPOrPaMMHYIO P
HBIC S3BIKH IPOTPaMMHUPOBAHU CYIIECTBIISTH IPOTPaMMHYIO pe
P | Me | eanuzamuo alrOPUTMOB Ha PO
IN3aINI0 aJITOPUTMOB Ha TPOIT
2 HHU | HEOYPHBIX A3BIKAX IIPOTPAMMHUP
€IYPHBIX SI3BIKAaX MPOrPaMMHPO
e OBaHUSA
BaHUs

Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pa3zaenaoMm 1 Paboueil mporpaMmbl TUCHUILIMHbI

(Momyst).

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabmuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB M0 TUCHMILIMHE (MOIYIIIO)

KonTtponupyemsie maHupyeMBbIe pe3
yIBTaThl 00yUeHHS

KonTtpoiupyemsie TeMBI
UCLUILIMHBI

HaumeHOBaHME OIEHOYHOTO CPEICTRBA U P
encrasienne ero B POC

IIpomexxyTouHas aT

Texymmii KOHTPOJIb
yit ™ TecTaluys

OuHas popma 00ydeHUS

P11 3HaHue : NPUHLIMUIIOB pa3p
abOTKHN aJrOpUTMOB U UX
MIPOTPaMMHOMN peann3anu

u

1.1. OcHOBHBIE CBOMCTBA
AITOPUTMOB U pa3MeIieH
1S TaHHBIX U KOHCTPYKIIH
1 IporpaMMbl B MaMsITU

JlaGopartopHas pabo | 3auer B HHCHbMEHHO
Ta it popme

1.2. Ilonsitue 06 s dextn
BHOCTH QJITOPUTMA M TIPOT
paMMBbl, ONTUMHU3AIMS Pa3
MeIIeHUs 0OBEKTOB B IIaM
atu. O- cumBonuka. [Ipu
Mep Ha aJroOpuTMax copT
HUPOBKH

Jlaboparopras pabo | 3ader B TUCBMEHHO
Ta it popme

P2 YMeHue : 0CyLEeCTBISTh

MIPOTPaMMHYIO peau3aiu

1.1. OcHOBHEBIE CBOMCTBA
QITOPUTMOB U Pa3MeEIeH

Jlaboparopras pabo | 3ader B TUCBMEHHO
Ta it popme




10 QJITOPUTMOB Ha MPOLEA
YPHBIX SI3bIKaX IMPOrpaMm
HNPOBAHUS

1Sl JAaHHBIX U KOHCTPYKIN
W IporpaMmsl B amMsTH

1.2. Ionsitue 06 a¢ddextn
BHOCTH QJITOPUTMA H TIPOT
paMMBbl, ONTUMHU3ALMS Pa3
MEIeHUs] 00BEKTOB B IIaM
satu. O- cumBosmka. [Ipu
Mep Ha alrOPUTMax copT
HUPOBKH

JlabopaTopHas pabo
Ta

3ayer B MUCEMEHHO
it popme

1.3. JInHeliHbBIE CITUCKU

JlabopaTopHnas pabo
Ta

3a4er B MUCEMEHHO
it popme

1.4. BoruucneHue BbIpaxe

HUH

JlabopaTopHas pabo
Ta

3a4er B MUCEMEHHO
it popme

1.5. JIBouuHbIe 1epeBbs

JlabopaTopHnas pabo
Ta

3a4yer B MUCEMEHHO
it popme

PI3 HasrIk : BnazmeHus crioco 1.1. OcHOBHEBIE CBOMCTBA
Oamu pa3pabOTKH, KOMIIK | aJITOPUTMOB U pa3MerieH | JlabopatopHast pabo | KontpompHas pabot
JSIIMY 1 UCTIONB30BAHUS | WS JAHHBIX M KOHCTPYKIM | Ta a
JITOPUTMOB PabOTHI € pa3 | i mporpaMMbl B HaMsITH
JIMYHBIMU TUNIAMU JaHHBl | 1.2, [Tousitue 00 addexTu
X BHOCTH QJITOPUTMA M TIPOT
aMMBI, ONTUMH3AIHS Pa3
P ’ P JlabopaTopHnas pa6o | KonrponbHas padoT
MEIleHUs] 00BEKTOB B TIaM
Ta a
stu. O- cuMmBonuka. [Ipu
Mep Ha aJirOpUTMax CopT
UPOBKH
N JlaGopatophas pado | KonrponbHas padoT
1.3. JIuHeiiHbIE CIIUCKU pATOpHAA p P P
Ta a
1.4. Beruucnenue Beipake | Jlaboparophas pado | KontponbsHas padot
HUH Ta a
Jlabopatopnas pabo | KonrponbHas padboT
1.5. JIBouuHble 1epeBbs patop p P P
Ta a
1.6. Anroputmsl Ha rpada | JlaboparopHas pabo | KonrponbsHas padot
X Ta a
1.7. Anroputmsl komnbio | JlaboparopHas pado | KonTtponpHas padot
TEPHOU T€OMETPUU Ta a
1.8. Anroputmsl o6pabot | JlaGopatopHas pabo | KonrponpHas paGot
KM JJAHHBIX Ta a
P4 3uanue : 0bnacTu NpUMeH | | 6 Anropurmsl Ha rpada | JaGopatophas pabo | KonrponsHas paGot
CHMS Pa3sIHYHBIX AITOPUT | 5 Ta a
MOB
1.7. Anropurmsl komriblo | JlaboparopHas pabo | KonTtponbsHas padot
TEpHOI1 reOMeTpUH Ta a
1.8. Anroputmsl o6pabot | JlaGopatopHas pabo | KonrponpHas paGot
K JIAaHHBIX Ta a
PJI5 YMenue : HCNONb30BATL T | | 6 Anropurmel Ha rpada | JlaGopatophas pa6o | KontponbHast paGot
OTOBbIE M pa3palbareiBaTh | Ta a
CaMOCTOSTENILHO aJITOPHUT
MUYECKHE PEIICHUS 1.7. Anropurmsl komnbto | Jlabopatopras pabo | KonTponbHas paboT
TEpHOI1 reOMeTpUH Ta a
1.8. Anropurmsl o6pabor | Jlabopatopras pabo | KonrponbHas padoT
K1 JTAaHHBIX Ta a
PJI6 HaBbIk : pabOThI ¢ MHCTPY | 1 6. Anroputmsl Ha rpada KourposbHast paboT

MEHTaMH pa3paboTKH: KO

X

HE TIPEyCMOTPEH

a




MITHIIATOPAMH, CPEIaMU P
a3paboTKu

1.7. AITOpUTMBI KOMIIBIO
TEPHOU reoMeTpHu

HE TIPEIyCMOTPEH

Konrpomnbnas pabor
a

1.8. AnroputmMBI 00paboT
K1 JTaHHBIX

HE IIPEeIyCMOTPEH

KontponsHas pador
a

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM OJTale OICHUBACTCS 110
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAI[Ui MPHU MOMOIIU KOJIMYECTBEHHOU OIEHKH,
BBIPOKEHHOW B Oaymax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oayam.

O1neHOYHOE CPEeCTBO

Bupn yueGHoit nestensHOCTH Ortyer no maboparo | KontpossHas padot .
3a4eT NPOMEKYTOUHBIH HUroro

pHBIM paboTam a
)I;[:KL[I/II/I, MPAKTHIECKAE 3aHAT | 4 o 15 25
JlaGopatopHbie paboThI 35 35
TIpoMexyToUHas aTTeCTAIHs 30 30
CamocTosTeNbHAs paboTa 10 10
Htoro 55 30 15 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTHU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

Cymma 6ato
s O1ieHKa 110 TPOMEXK
YTOYHOIT aTTecTanu XapakTepucTHKa KauyecTBa ChOPMHPOBAHHOCTH KOMIICTCHIIMU
O TUCIUILIA "
HE
CTyaeHT IeMOHCTpUpPYeT cHOPMHUPOBAHHOCTD AUCLMILIMHAPHBIX KOMIICTEHIHMIT, 00Ha
PY’KHMBaeT BCECTOPOHHEE, CHCTEMaTHUECKOe U ITy0OKOe 3HaHHE y4eOHOro MaTepHana
o191 10 100 «3a4TeHO» / , YCBOWJI OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJHUTEIBHON IUTEpaTypol, pekoMe
«OTJIINYIHO H/IOBaHHOHU IPOTPaMMOii, yMmeeT CBOOOIHO BBIIIONHATE NPAKTUIECKHE 3aJaHus, IIPe
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONIEPHPYET NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET X B CUTYALMSIX MOBBIIICHHON CIIO)KHOCTH.
CTyaeHT IeMOHCTpUpPYeT c(hOPMHUPOBAHHOCTh AUCILMILIMHAPHBIX KOMIICTEHIHIL: OCHO
o176 110 90 «3auTeHO» / BHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIONYCKAIOTCS HE3HAUUTENbHBIC OIIMOKH, HETOYH
«XOPOILO» OCTH, 3aTPYAHEHHMS P aHATUTHYECKHX OTIEpaLHsX, IEPEHOCE 3HAHUH U yMEHHI Ha H
OBBI€, HECTAH/IAPTHBIC CHTYAINH.
CryzieHT AeMOHCTPHUpYeT CPOPMHUPOBAHHOCTD TUCIUIUIMHAPHBIX KOMIIETEHIIMI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPOIIPHATHII JOMYCKAIOTCS 3HAYNTENBHBIE OIIMOKH, TPOSIBISIETCS O
ot 61 1o 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHI, HABBIKOB IT0 HEKOTOPBIM JUCIUILIMHAPHBIM K
HOY» OMIICTEHIIMSM, CTY/ACHT MCIBITHIBACT 3HAUYUTENbHbBIC 3aTPYJHEHHUS MTPH OTNEPHPOBAHN
Y 3HAHMSMU U YMEHUSMH IIPU UX MEPEHOCE Ha HOBBIC CHTYALHH.
«HE 3a4TEHO» / VY cTyneHra He cOPMHUPOBAHBI IUCHUIUTMHAPHBIE KOMIIETEHIINH, TPOSIBISIETCS HEI0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHpOBa P - 1P
TaTOYHOCTh 3HAHMIl, YMEHHI, HABBIKOB.
JILHO»
«HE 3a4TeHO» /
JlMcuuIuTHHApHBIE KOMITETEHIMH He c(hopMHUpoBaHbl. [IPOSIBISETCS MOIHOE WITH PaK
ot 0 110 40 «HEY/IOBJIETBOPUTE . o
HBHOY THUYECKH MTOJTHOE OTCYTCTBYE 3HAHHH, YMEHUI!, HABBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPeACTBA

5.1 Ilpumepsl 3agaHnii I BBINOJTHEHHS KOHTPOJIbHBIX padoT

buner o
1 Acumnrornyeckas BpeMeHHas oueHka O(). IlpuBectu mpumepst anroputmoB ¢ O(1), O(N),

O(N2),

Ne 01

O(NIgN).

2 AnroputM Juisg 00X0/1a ABOUYHOTO JIEpeBa: MOCTAaHOBKA 33J]aul, CTPYKTYpa, ONMUCHIBAIOIIAs y3€ll

nepesa,

BXOJHBIC

JaHHBIC,

AJIITOPUTM, BpPEMCHHaA ACUMIITOTUYCCKAaA OIICHKaA.



buier Ne 02
1 CpaBHUTH a@IropuT™Mbl TOHCKa B OTCOPTUPOBAHHOM MACCHBE U JBOUYHOM JI€PEBE.

[TpuBectu aCHUMIITOTUYECKHE BpPEMEHHbIE OLICHKHU.
2 AnroputM QuickHull mis moctpoenus Boimykiaoi o6onouku. ([ToctaHoBKa 3amaun, BXOJHBIC
JTaHHBIE, QITOPUTM, BpPEMEHHbIE aCUMIITOTUYECKHE OLIEHKN).
buner Ne 03

1 MaccuBbl u ykazarenu. CBsi3b MeEXIAy HHMMH, AJNTOPUTMBI Ul IIOMUCKAa B MacCUBax
(COPTUPOBaHHBIX U HE COPTHPOBAHHBIX): MOCTAHOBKA 33Jaud, BXOIHbIC JaHHbIC, BPEMEHHbIE

ACHUMITOTHYECCKUE OLICHKH.
2 JluHelHbIe CIIUCKH, CTPYKTYpa ONMUCHIBAIOUIAs JJIEMEHT CIUCKA, BBl JIMHEWHBIX CIHCKOB,
OCHOBHBIC QJITOPUTMBI paboTsI co CIIUCKAMH.
buner Ne 04
1 Onpenenenus NOHATHS aJrOPUTMA, CBOWCTBA anroputMa. OTIIMYKE aaropuT™Ma OT IPOTrPaMMBI.
Crioco6b1 3anMcu ITOpPUTMA.

2 AnroputMm ansa o6xona rpada "cxauana B rnyouny" (DFS). (ITocranoBka 3agaun, CTpyKTypa,
OMKCHIBAIONIAS BEPIIMHY rpada, BXOJHBIC TaHHBIC, aJTOPHTM, BPEMECHHAS aCHMITOTHYCCKAs
OIICHKA).

buner Ne 05
1 Metog IMHAMHYECKOTO NPOTPAMMHUPOBAHUS, TIPHBECTH NPUMEPHI HCIOJIB30BAHUSA C
QITOPUTMAMH.

2 Anroputwm Juisa o6xoxa rpada "cuayana B mupuny” (BFS). (ITocranoBka 3ama4n, CTpyKTypa,
OINHKCBIBAIOLIasl BEpIIMHY rpada, BXOJHbIE JaHHbIC, AITOPUTM, BPEMEHHAs ACUMITOTHYECKas
OIICHKA).

buner No 06
1 OnpeneneHus MOHATHUS alNTOPUTMa, CBOWCTBA anroputMa. OTiInYKe alropuT™Ma OT MPOTrPAMMBI.
Crnioco0sl 3aMnucu anropuTMa

2 AaroputMbl OOMEHHBIX COPTHUPOBOK, WX CpPaBHEHHE U AaCHMMTOTHYECKHE BPEMEHHBIE
OLCHKMU. (HOCTaHOBKa 3aa4i, BXOJHBIC JAaHHBIC, AaJITOPUTM, BPECMCHHAsA ACUMIITOTUYCCKAA
OIICHKA).

buner No 07
1 CrocoObl pabOTHI C OTHENBHBIMH JBOWYHBIMH pa3psgaMu. BEITIONHSIEMbIE JIOTHYECKHE
orepanu, peanu3anms B BUJIE byHKLIMI U MaKpOCOB.
2 Anroputmsl Tpuanryisinun [lenone Ha miuockoctu. (IlocTaHoBka 3amaun, BXOTHBIE JTaHHBIE,
ITOPHUTM, BpeMEHHas aCUMIITOTHYECKas OLICHKA).
buner No 08
1 Pabora ¢ marpunamu (ciokeHue, yMHOXeHHe, TpaHcnoHupoBaHue). ([TocranoBka 3amauw,
BXOJIHbIE JTaHHbIE, QJITOPUTM, BpEMEHHbBIE aCHUMIITOTHYECKHE OLIEHKH).
2 AJTOpUTMBI TIOUCKA KpaTdaiitiero mytd B nadupunre. ([locraHoBKa 3a/1auun, BXOIHBIC JaHHEIE,
QITOPUTMBI, BpPEMEHHbBIE aCHUMIITOTHYECKHE OLICHKH).
buner No 09
1 Ucnons3zoBanue XOII-Ta0JIHUIL TUTST OBICTPOTO MOMCKA.

2 CTPYKTypBI JAaHHBIX, OIMUCBIBAONINEC TOYKHU HA IINIOCKOCTU U B HNPOCTPAHCTBC, BBIYUCIICHUC
pacCcTodaHuA MCKOY TOYKaMU, NnepuMeTpa n IIomaau MHOTI'OYT'OJIbHUKA.



buner NelO
1 CpaBHUTH aITOPUTMBI IIOMCKa B OTCOPTUPOBAHHOM MAacCHBE W JIBOWYHOM JIepEBE.
[TpuBectu ACUMIITOTUYECKUE BPEMCHHBIE OLICHKU

2 AJNroput™m MPOBEPKM HAXOXKJEHUS TOUKH BHYTpU MHoOroyronbHuka. (I[locranoBka 3amauwm,

BXOJIHbIE JTaHHBIE, QJITOPUTM, BpEMEHHasI aCUMIITOTHYECKAs OLICHKA).
buner Nell
1 AnropuT™MBI HEUETKOTO cpaBHEHUs ci1oB (soundex, metaphone). (ITocranoBka 3a1aun, BXOIHBIE
JTaHHBIE, QITOPUTM, BpEMEHHasI aCHUMIITOTHYECKas OLICHKA).
2 Anroput™m npoBepKH nepecedeHus: AByX oTpe3koB. (IlocraHoBka 3amauu, BXOJHBIE JaHHBIE,
QITOPUTMBI, BpEMEHHasl aCHUMIITOTHYECKasI OLICHKA).
buner Nel2
1 Anroput™m npoBepku nepecedeHust AByX oTpe3koB. (IlocraHoBka 3amauu, BXOAHBIE JaHHBIE,
QITOPUTMBI, BpEMEHHasl aCHUMIITOTHYECKasI OLIEHKA).
2 AnroputMm Gift-wrapping /Uit TOCTpOEHUS BBITYKIIOM 000104KH. [locTaHOBKA 3a/1a41, BXOIHBIE
JTaHHBIE, aJITOPUTM, BpPEMEHHbIE aCUMIITOTHYECKHE OLIEHKHU.
buier Nel3
1 AnropuTM™MBI apu(MeTHIECKON (xapMaHHOI1) COPTHUPOBKH.
2 Haxoxzaenue kputuyeckoro nytu Ha rpade. (IloctanoBka 3a1aun, BXOJHbIE JAHHBIE, AITOPUTM,
BpPEMEHHAs aCUMITOTUYECKAs OLICHKA).
buier Nel4
1 Auroput™bl, OCHOBaHHBIE Ha METOJAE «pa3ienstii W BiacTByil». [IpuBectu mnpumeps
MCIIOJIb30BaHUs AJIITOPUTMOB D & C.

2 AnroputM ckaHupoBaHus ['pexema jist mocTpoeHus BeIMykiion o0osouku. [locranoBka 3agauu,

BXOIHEBIE JTaHHBIE, AITOPUTM, BpPEMEHHBIE ACUMIITOTUYECKUE OLICHKHU.
buner Nel5s
1 AnropuTMBI, OCHOBAaHHBIE Ha peKypcud. lIpuBecTH yHauHbple W HEyJayHbIE CIOCOOBI
UCHOJIL30BAHUS peKypcHu.

2 Anroput™bl npeoOpa3oBaHMs ABYXMEPHBIX M TPEXMEpHbIX (Uryp (IepeHoc, MOBOPOT M

JIpyTrue). Martpurist npeoOpa3oBaHMil.
buner Nel6
1 Crparerus «rpy6oii cunb» (Brute Force) Anroputmsl nogo6Horo tumna. [Ipusectu npumepsl
HCITOJIb30BaHUS OpyTPOpCHBIX AITOPUTMOB.

2 CnocoObl opraHu3anvu BETBEW BBIIOJHEHUS KOIa Ha A3BbIKC IIPOrpaMMHPOBAHUA Cu.
KOHCTPYKHI/II/I A3bIKA IJI1 OCYIIECTBJICHUS BETBAIIUXCS aJITOPUTMOB.

Kpamxue memoouueckue ykazanus
Ha BrImoTHEHNE HTOTOBOM KOHTPOJIBHOM pabOTHI OTBOAUTCA 90 MUHYT.
IlIxana oyenku

Ne bansl OnucaHue
CTyzneHT IeMOHCTPHPYET YMEHHSI Ha HTOTOBOM YPOBHE: yMEET CBOOOIHO BBITOIHATH MPAKTUIECKH
5 26-30 € 3aJIaHusA, IPEeTyCMOTPEHHBIE IPOTPaMMOii, CBOOOIHO OTIEpHPYET MPUOOPETCHHBIMHI YMEHHSMHU, IT

PUMCHACT UX B CUTyallusAX ITOBBIIIEHHOM CJIO)KHOCTH.

CTyIeHT IeMOHCTPUPYET yMEHHS Ha CPEeJHEM YPOBHE: OCBOUJI OCHOBHBIE YMEHUS, HO JIOIYCKAaIOTC
4 18-25 s He3HaYMUTEJIbHbIe OIINOKH, HETOUHOCTH, 3aTPYAHEHHS IIPU aHATUTHYECKUX OINEpalisX, IepeHoce
YMEHHI Ha HOBbIE, HECTAHIAPTHBIE CUTYAINH.




CTyzeHT 1eMOHCTPUPYET YMEHHMS 1 HaBBIKM Ha 6a30BOM ypOBHE: B X0/I¢ KOHTPOJIBHBIX MEPOIIPHAT
uil JOMyCKaroTCs 3HAUUTENbHbIE OIINOKH, TIPOSIBIISIETCS OTCYTCTBUE OTAENBHBIX YMEHNUIH, HABBIKOB
0 AUCHUTIINHAPHON KOMIIETEHIIUH, UCTIBITHIBAIOTCS 3HAUUTENbHBIE 3aTPYHEHUS IIPU ONIEPUPOBAH
WY YMEHUSIMHU U TIPU MX HePEeHOCe Ha HOBbIE CUTYaLlUH.

CTyzmeHT IeMOHCTPHUPYET YMEHHs ¥ HaBBIKM Ha YPOBHE HIDKE 0a30BOTO: MPOSIBISICTCS HEOCTATOUH
OCTb YMEHUII U HAaBBIKOB.

1 0-8 CTyAEeHTOM NPOSIBISIETCS MOJHOE MITH MPAKTHUECKU NTOJTHOE OTCYTCTBUE YMEHHUH 1 HABBIKOB.

3 13-17

2 9-12

5.2 Bonpocsl k 3a4eTy (MUCcbMeHHAasA Gopma)

1. Acumnrornueckass BpeMmeHHas oueHka O(). IlpuBectm mnpumepsl
anropur™oB ¢ O(1), O(N), O(N 2), O(NIgN).

2. Hanmucates (Ha s3pike Cu) ¢parMeHT Kola, pealu3yIOUIHi MPOBEPKY
MIPUHAJIC)KHOCTH CUMBOJIA B KOAUPOBKe cpl251 k kimaccy cko6ok // CumBotsl () {}[]<>.

3. Anroputm QuickHull ayist moctpoenus Beinykinoit o6onouku. (IToctanoBka
3aJjauy, BXOJIHbIE IaHHbIE, AJITOPUTM, BPEMEHHbIE ACUMIITOTUYECKHUE OLIEHKH).

4. Hammcate (Ha s3pike Cu) ¢parMeHT Kola, pPEaTHM3YIOMHMNA aJrOpUTM
OMHApHOTIO MOKMCKa B COPTUPOBAHHOM MAacCHBe LeJIbIX ynces Tuna long long int.

5. Anroput™bl TSI 00X0/1a IBOMYHOTO JEpeBa: CTPYKTYpa, OMUCHIBAOLIAS
y3€ell AepeBa, BXOJHbIE JaHHbIE, aITOPUTMbI, BDEMEHHBIE aCUMIITOTUYECKHUE OLIEHKH.

6. Hanucate (Ha s3pike Cu) ¢parMeHT KojJa, PEATU3YIOLIMM IPOBEPKY
IOPUHAAISKHOCTH CHMBOJIa B KoAMpoBKe cpl251 Kk Kiaccy JBYXMECTHBIX apu(pM.
onepanuii si3pika Cu.

7. MaccuBbl 1 ykazarenu. CBsi3b MEXJIYy HUMH, CUHTAKCUC OOBSIBICHHS U
UCIoNb30BaHus (Ha si3bike Cu), AITOPUTM JJisl TIOMCKA B MacCHBE: MOCTAHOBKA 3aJauH,
BXOJIHbIC JaHHBIE, AJITOPUTM, BPEMEHHAsl aCUMIITOTUYECKasl OLICHKA.

8. Hanucats (Ha a3bike Cu) pparMeHT Koja, peanu3yrolui aIrOpUTM [TOUCKa
B HECOPTUPOBAHHOM JIBOMUHOM JIEpEBE.
9. Anroput™m st ooxoxna rpada "crauana B rimyouny" (DFS). (IToctanoBka

3aJlaud, CTPYKTYpa, ONMCHIBAIOIIAs BepIIMHY rpada, BXOJHBIC IaHHBIC, aJITOPUTM,
BpEMEHHasi ACHMITOTHYECKAs OI[CHKA).

10. Hamwmcare (Ha s3bike Cu) ¢(parMeHT Kona, peanu3yIoUMi MPOBEPKY
MPUHAJJIEKHOCTH CUMBOJIa B KOoJupoBke cpl251 k kiaccy kaBbluek // CUMBOJIBL «»*“" U
JpyTHe.

Kpamxue memoouueckue yxazanus
3ayet NpoBOJIUTCS B MUCBbMEHHOM (hopMe, Ha BBINOJIHEHHE OTBOAUTCS 90 MUHYT.
IlIxana oyenku

Ne Banmsr Omnncanne
CTyIeHT IeMOHCTPHPYET YMEHHS HAa HTOTOBOM YPOBHE: YMEET CBOOO/IHO BBIMOJHSATH MPAKTHYCCKH
5 13-15 € 3aJ]aHus, IPEAyCMOTPEHHBIE IIPOrPaMMOii, CBOOOIHO ONIepUpyeT NPHOOPETEHHBIMI YMEHUSIMH, T

pPYMEHSIET MX B CUTYallUsIX TOBBIIICHHON CII0)KHOCTH.

CTyIeHT IeMOHCTPHPYET YMEHHMS Ha CPEIHEM YPOBHE: OCBOMII OCHOBHBIC YMEHHS, HO JIOMYCKAIOTC
4 9-12 sI He3HAYUTENbHBIE OINOKH, HETOYHOCTH, 3aTPYyIHEHHUS MPH aHAJMTHIECKUX ONepanusiX, IIepeHoce
YMEHHI Ha HOBbIC, HECTaHAAPTHBIC CUTYALUH.

CTyZAeHT IeMOHCTPHPYET YMEHHS ¥ HABBIKM Ha 6a30BOM ypOBHE: B X0JI¢ KOHTPOJIbHBIX MEPOIIPHAT
Uil JOIyCKAIOTCs 3HAUNTENIbHBIE OIINOKH, TIPOSIBIISIETCS OTCYTCTBUE OTAENBHBIX YMEHHH, HABBIKOB

3 6-8 M0 AUCHUIIINHAPHON KOMIIETEHIINH, HCTIBITHIBAIOTCS 3HAYMTENbHBIE 3aTPYAHEHUS [IPU ONIEPUPOBaAH
MU YMEHUSMHM U IIPH MX NIEPEHOCE HAa HOBBIE CUTYALIHUU.

2 3.5 Crynent ZISMOHCTPHPYET yMEHUS M HABBIKA Ha yPOBHE HIDKE 0a30BOTr0: MPOSABIIAETCSA HEIOCTATOYH
OCTb YMEHUH U HaBLIKOB.

1 0-2 CTyIeHTOM NPOSIBISIETCS TIOJIHOE MJIM TPAKTHUECKHU NTOJTHOE OTCYTCTBHE YMEHHIA M HaBBIKOB.

5.3 Ilpumep 3anaHuil Ha Ja0OPATOPHYIO padboTy

JlaboparopHas pabota Nel « AnropuTmbl paboThI ¢ CHMBOJIAMH B Pa3IMYHBIX KOJUPOBKAX)
JlabopaTopHas pabotra No2 «CocTaBieHHE YaCTOTHOTO CJIOBaps TEKCTOBOro ¢aina ¢
UCIIOJIb30BAaHUEM MAacCHUBa CTPYKTYP»



JlaboparopHast pabora Ne3 «CocraBiieHHe YacTOTHOTO clIoBapsi Habopa TEKCTOBBIX
(baiiyIoB ¢ MUCIOIb30BaHNEM ABOMYHBIX COPTUPOBAHHBIX JIEPEBHEB)

JIaGoparopnas pabora Ned «Anroputmel mpoxoxaenus rpada. [Touck mytu B 1abupunTe»

Kpamxue memoouueckue yxazanus

Ha Beimonmnenue oaHO#M Js1aboparopHOW pabOTBI OTBOIMTCS HE MEHEe OIHOTO
JIByX4acOBOT'O 3aHATHUs (BKIIIOYAs 3aTPaThl BPEMEHHU Ha MPOBEACHUE MTPOMEKYTOYHOTO TECTa Ha
nocjaeqHeM B y4deOHOM mepHuoje J1abopaTopHOM 3aHATHHM). [locie BBIMONHEHHUS KaXIou
1abopaTopHOil pabOThI CTYIEHT MOJDKEH MPEACTaBUTh OTYET O €€ BBINOJHCHUH, a TaKXke, 10
yKa3aHUsIM MPEINoJIaBaTeNs, BHIMOJIHUTH JOTMOJHUTENbHBIC MPAKTHUECKUE 3aJaHHs MO TeMe
nabopaTopHO pabOTHI.

IIxana oyenku

Ne Bamel Onucanue
CTyneHT IeMOHCTPHUPYET YMEHUS Ha HTOTOBOM YPOBHE: yMeeT CBOOOIHO BEHINOIHATH IPAKTHUE
5 48-55 CKHe 3aJlaHusl, IIPeyCMOTPEHHBIE IIPOTrPaMMOii, CBOOOIHO ONlepHpyeT MPHOOPETCHHBIMU YMEHH

SIMH, IIPUMEHSIET UX B CHTYallUsIX HOBBILICHHOH CJIOKHOCTH.

CTyIeHT IEeMOHCTPUPYET YMEHHUS Ha CPEAHEM ypPOBHE: OCBOWJI OCHOBHBIC YMEHHS, HO JOIYCKa
4 35-47 JOTCS] He3HAUUTEIbHBIE OINOKH, HETOYHOCTH, 3aTPYAHEHHUS IPH aHATTATUYECKUX ONEepalusix, e
peHOCe yMEHUH Ha HOBBIE, HECTAaHJAPTHBIC CHTYalUH.

CTyneHT NEeMOHCTPUPYET YMEHNUS U HaBBIKK Ha 6a30BOM YPOBHE: B X0JIe KOHTPOJIBHBIX MEPOIIP
3 25.34 HSTHH TOIYCKAIOTCs SHAHTENbHEIC OLINOKH, IPOSBIISETCS OTCYTCTBHE OTJCIBHBIX YMEHUM, HAaB
BIKOB I10 TUCLUIUINHAPHOH KOMIIETCHIINH, HCIIBITHIBAIOTCS 3HAYUTEIIBHBIC 3aTPYIHEHHS IIPU OIIe
PHPOBAaHUH YMCHHUSIMH H TIPH MX IIEPEHOCE HA HOBBIC CHTYAIIUH.

2 15-24 CryneHr ZIEMOHCTPHPYET YMEHHUs! 1 HABBIKH Ha YPOBHE HIDKe 0a30BOTr0: IIPOSABIIAETCS HEJOCTAT
OYHOCTh YMCHUI1 U HaBBIKOB.

1 0-14 CTyICHTOM ITPOSIBISICTCS ITOJTHOE WM NPAKTHYESCKH MOJTHOE OTCYTCTBHE YMEHHI U HaBBIKOB.
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