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

LensiMu OCBOGHMSI TUCHUIUIMHBI «AJTOPUTMBI U CTPYKTYphl JaHHBIX Ha Python»

SABIIAKOTCA:

1. 3HaKOMCTBO O00YYarOIINX C OCHOBHBIMU HPUHIIMIIAMHU pa3pabOTKH alrOPUTMOB U UX
POTPAMMHOM peaji3aliy Ha MPOIEAYPHBIX SI3bIKaX BHICOKOT'O YPOBHS, IIPHOOPETCHHE
HaBBIKOB B pa3pab0TKe aOCTPAKTHBIX THIIOB JAHHBIX U AJITOPUTMOB IS BBITIOJTHEHUS
orepanuii HaJl HUMU. B kauecTBe OCHOBHOTO si3bIKa BbIOpaH s3bIK Python, mockonbky Ha
HEM XOPOUIO PEATU3YIOTCSI OCHOBHBIE CTPYKTYPBI 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 cnocobamMu ONTHMHU3ALUHU POTPAMMHOT0 KOJ1a, KOMIMISIIIAK ¥ KOMIOHOBKH
MPOTPAMMHBIX MOJYJICH, OIIEHKH aCHMITOTHYECKOTO MOBEICHHS aJITOPUTMOB H
OTIpeIeJIeHUs] BPEMEHH BBIMIOJIHEHUS OT/ACIBHBIX ()PArMEHTOB IIPOrPAMMBI.

4. TlomyueHusl CBEJCHUN O COBPEMEHHBIX HAIIPABICHHUSX B aJITOPUTMH3AIIMN, HCTOUHHKAX
UH(POPMALINN, OCHOBHBIX CTPATETUSAX, IPUMEHSIEMBIX B aITOPUTMAX.

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.

[TnaHupyeMbIMU pe3yabTaTaMH OOy4YESHUs 10 AUCHUILIHHE (MOIYIIIO), SBISIOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHp MaHupyeMbIX pe3ysIbTaToB OOyYeHUsS MO JUCUUIUIMHE (MOIYJIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS O0pa30BaTENbHON MPOrPaMMBL,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenmmu, popmupyemblie B pe3ynbTaTe U3y4eHUs JUCITUILIUHBL (MOJTYIs)

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 MPOTPaMMUPOBAHHUS, 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 TUIIAMH
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




MPUKJIAIHBIX 3213
Pa3INYHBIX KJIaCCOB,
BeIleHUA 0a3

JAHHBIX U
HHPOPMAINOHHBIX
XPaHWINI
OIIK-6.3k : Co3maer P14 3HaHue | 00NacTH MPUMEHECHUS
6II0K-CXEMBI Pa3IHMYHbIX AJITOPHUTMOB
aJIrOPUTMOB PI5 YMeHue | UCIIOJIB30BaTh TOTOBBIE U
(I)YHKIII/IOHI/IPOBaHI/IH pa3pa6aTLIBaTL
pa3pabaTbIBaeMbIX CaMOCTOSITEIILHO
MPOTrPaMMHBIX AITOPUTMHUYECKHE
MPOJIYKTOB peneHus

OIIK-7 : Cnocoben | OIIK-7.1k : P/12 | Ymenue | ocymecTBiaTh

NPUMEHSTH B Hcnonb3yer MIPOTrPaMMHYIO PeaTU3aLNI0

MPaKTHYECKON OCHOBHBIC S3bIKH ITOPUTMOB Ha

JIeSITeIIbHOCTH POrpaMMUPOBAHUS MIPOLIEAYPHBIX S3BIKAX

OCHOBHbBIE MIPOrpaMMHPOBAHUS

KOHIICTILINH,

MPUHIUIIBI, TEOPUH

1 (QaKTEI,

CBSI3aHHBIC C

HHPOPMATHKOM

B nmponecce OCBOCHUA OJUCHUINIMHBI PEIOAOTCA 3aJadd BOCIIMTAHUA TapMOHUYHO
pa3BHTOﬁ, HanHOTHqHOfI 1 CoOHUaJIbHO OTBETCTBEHHOM JIMYHOCTH HAa OCHOBE TpaAUIIUOHHBIX
pOCCHfICKPIX AYXOBHO-HPAaBCTBCHHBIX U KYJIBTYPHO-UCTOPUUCCKUX IIGHHOCTGI;'I, MMpEaACTaBJICHHLIC

B TaOnuie 1.2.

Tabmuua 1.2 — I{eneBbie OpueHTHPHI BOCTIUTAHHS

BocnurareabHble 3a1a41

@®opMuUpOBaHUE IEHHOCTe

IleneBbie OpUEHTHPBI

®opMHpoOBaHHe HAYYHO

o0 MUPOBO33PECHUSA U KYJbTYPbI MBIIIJICHUSA

[TyHKTYanIbHOCTH

CTPEMIJICHUS K 3HAHUAM

PasBurne no3naBaTeIbHOTO HUHTEpECa U

CosunaTenbHbli TPy

BHHMaTEIbHOCTD K JCTAISAM
CHCcTeMHOE MBITIICHUE
I'MOKOCTH MBITUTCHUS
CnocoOHOCTh HAXOIUTh,
aHAIM3UPOBATh U
CTPYKTYPHUPOBAaTh
nHPOPMALIUIO

dopMUpOBaHNE KOMMYH

HKATUBHBIX HABBIKOB U KYJbTYPbI 001IeHHS

peuH 1 IeTOBOTO OOIIEHHS

DopMUPOBAHUE KYJIBTYpPbl IMCBMEHHOMI

CosunaTenbHbli TPy

JUCIUIIINHIPOBAHHOCTh
IlyHkTyanpHOCTB
BHuMartensHOCTB K AeTansaM
CamMo00ydeHne

2 Mecro aucuunannsbl (Moay.as) B crpykrype OITOII

OTHeceHHe NUCHUIUIMHBI K DJIEKTHUBHBIM JUCIUIUIMHAM Y4eOHOTO IUJIaHA OMpeaemseTcs
crenuduroint u muccueit BBI'Y, a taxke ocobenHoctsimu B3ammogeicteusi BBI'Y ¢ perakoM
TpyJa W PETHOHAIBHBIMH TPEOOBAHUSMHU, BBIPAKCHHBIMH B pe3ylbTaTax oOOpa3oBaHUS U

KOMIICTCHIIUAX.



BxogubsiMu TpeOOBaHUAMU HEOOXOJUMBIMH K OCBOCHHIO TUCIMILIMHBI «AJITOPUTMBI U
CTPYKTYpHl JaHHBIX Ha Python» sBrusercs Hamuume y 0OOy4aromuxcsi KOMITCTECHIIHH,
c(OpPMHPOBAHHBIX HA MPEABIAYIIEM YPOBHE 00pa30BaHMS.

3. O0beM JUCHMILIMHBI (MOXYJISA)

O0beM nmUCHUIUIMHBL (MOIYJsI) B 3a4ETHBIX EAWHHIIAX C YKa3aHHEM KOJIHMYECTBA
aKaJIeMUYECKUX YacoB, BBIJICICHHBIX Ha KOHTAKTHYI paboTy ¢ oOydaromumucs (10 BHIIAM
yueOHBIX 3aHATUI) U HA CAMOCTOSTEILHYIO paboTy, IPUBEICH B TabmuIe 2.

Ta6muma 2 — O0mas Tpy10eMKOCTh JUCITUTIITUHBI

Tpyno- O06BbeM KOHTaKTHOH paboTsI (Jac)
Cemectp | emKkocTb
Hazpanue ®opma (01/1?1)1/([) ) Bueaynu- CPC ®opva
OIOI BO 0(3[};;6- Yacts VII Kype AynuropHast TopHas ::'rc::l;
(300, (3.E.) | Beero 1
0300) nex. | mpak. | mab. | ITIA | KCP
09.03.04
IIporpammuas (610x(0) b.1.5./IB.B 2 4 55 18 0 36 1 0 89 €]
WHKCHEpHs

4 CTpyKTypa U co/iepKaHue ITMCUMILTHHBI (MO1YJIs1)

4.1 CTpykTypa aucumnjanHbl (MoayJs) niass QPO

TemaTuyeckuii miaH, OTpaKAOUIMN COAEpKAHUE TUCUUIUIMHBI (TIEpeUeHb pa3/esioB U
TeM), CTPYKTYPUPOBAHHOE I10 BUJaM Y4€OHBIX 3aHATHI C YKa3aHHEM UX 00bEMOB B COOTBETCTBUU
¢ y4eOHBIM IIaHOM, MpHBeieH B Tadmuie 3.1

Tabnuma 3.1 — Pazaensl TUCHUIUIMHBL (MOAYJIS), BUABI YUeOHOM NeATeIbHOCTH U POPMBI
TeKymero Koutpodis s OPO

Kon pe- Kon-Bo yacoB, oTBeieHHOE Ha Dopma
No Ha3zBanue Temsl 3yJbTara P
X —— Jlex [pakr JIab CPC TEKyHIEero KOHTPOJIS
OCHOBHBIE CBOICTBa

1 | @mwopuT™oB 1 pasmemenus PI1, 2 2 4 11 OTYET O BBIIOJIHEHUH
JAHHBIX U KOHCTPYKIHH P12, Pa3 nabopatopHoOi paboTE
IPOrpaMMBbI B TAMSITH
[Moustue 06 >ddexTrBHOCTH
aJITOpUTMa ¥ MPOTPaMMBI,

o | onTHMHE3aLMA pasmeleHs PA1, 2 2 6 11 OTYET O BBIIIOJIHEHHH
00BeKTOB B mamATu. O- P12, Pa3 naboparopHOi paboTh
cumBouka. [Ipumep Ha
AITOPUTMAX COPTUPOBKH

3 | JIuHeliHble CIIMCKH P12, P3 2 2 4 12 OTACT O BAINOMHCHHN

n1a00paToOpHO pabOTHI

4 | BoluncrieHue BBIpaXeHU P12, P13 2 2 6 8 OTACT O BLIMOTHCHHH

nabopaTtopHOi paboTh
OTYET O BBIIOJIHEHUH
5 | [iBonuHble nepeBbs PJ12, P/13 2 2 4 7 1aGopaTOpHOH paBoTHI
P, OTYET O BBIIOJIHEHUH
6 | Anroputmel Ha rpadax P14, 2 2 6 7 naGopaTopsof paboTE
PJ5, P16
. PJI3,

7 AJ'll"OpPITMbI KOMITBIOTEPHOU PI[4 3 3 6 7 OTYET O BBINNOJIHCHUH

reOMETpUH PIIS P,Jl 6 nabopaTtopHOi paboThI
PJI3,

8 A;::E jTMH obpaoru PJ14, 3 3 0 8 KOHTpOJIbHAs paboTa

! PJIS, PJI6
Hroro no Tabdauue 18 18 36 71




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

Tema 1 OcHosHbie ceolicméa ancopummos U pasmeweHus OAHHbIX U KOHCMPYKYUU
nPOSPAMMbL 8 RAMAMU.

Copepxanne Tembl: IIpocThie mepeMeHHbIE W MacCUBBL. OOBSIBICHHUE, CHHTAKCHC U
CEMaHTHKa HCIIOJIb30BaHMs MPOCTHIX MEPEMEHHBIX, yKa3aTeJed W TNEePEMCHHBIX C MHICKCAMHU.
Breruncnenue aapeca oObekTa B mamsATH. [Ipolecc KOMOWISIIMK, KIIOYA KOMITHIISATOpA W
KOMITOHOBIIIMKA. HacTpoilika WHTErpUpOBaHHBIX Cpel pa3paboTku. OCHOBHBIC CBOWCTBA
QITOPUTMA, OTIUYHS aIrOpUTMa OT mporpaMmel. [Ipumepsr anroputMoB. OCHOBHBIC CTPATETHH,
UCTIOJIb3yEMbIE B aJITOPUTMAX: JKaIHAsS, «Pa3/ACisii U BIACTBYH», «Ipy0O0# CHIIBIY, TMHAMHYECKOE
nporpaMMupoBaHue. ApudMeTHIecKUe U JIOTHUECKUE ONepany Hajx nepeMeHHbIMe. [lomyuenue
JIOCTYTA K OT/ICIBHBIM IBOMYHBIM pa3psiiaM.

@opMBI ¥ METOJIBI TPOBEACHHS 3aHITUH 1O TeMe, MPUMEHSIeMbIe 00pa30BaTeIbHBIC
TEXHOJIOTUH: JICKIIHS, TPAKTUICCKOE 3aHsTHE, TabopaTopHas padorTa.

Bunbl caMoCTOATEBHOM MOATOTOBKH CTYACHTOB IO TEME: IMOATOTOBKA K KOHTPOJIBHBIM
paboTaM, MPaKTUYECKUM H JIA0OPAaTOPHBIM paboTaM.

Tema 2 Ilouamue 06 s¢phpexmusnocmu ancopumma u nPOSPAMMbL, ONMUMUSAYUSL
pazmewenus 06vexkmos 6 namamu. O- cumeonuxa. Ilpumep na aneopummax copmupoeKu.

Copepxannie Tembl: Pa3MmenieHue mepeMeHHBIX B ONEPATUBHOW MaMSTH, 3aHUMAaeMbIi
00BeM, Kitaccel mamsaTH. JlomoiHUTeNbHBIE crienndukaTopsl unsigned, const, register, static, auto,
extern, volatile, ux ucnonszoBanue. CTpykTypbl U oObeauHeHusa. OOpallieHue K 3amucsiM B
CTPYKType. AJITOPUTMBI CXaThsi MHQOpPMAIMM HAa OCHOBE OHUTOBBIX KapT. O-CHUMBOJIHUKA.
Anroputmbl coptupoBku ¢ omenkamu O(N), O(N2), O(NlogN). AnroputrMmbl MOHCKa B
COPTUPOBAHHBIX U HECOPTUPOBAHHBIX MACCUBAX.

@opMBl U METOJIBI MPOBEICHHS 3aHITUI MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEXHOJIOTUH: JICKIH, TPAKTUYECKOE 3aHsTHE, TabopaTopHas padora.

Bunel caMmocToaTenpHOM MOATOTOBKH CTYACHTOB IO TeMe: MOATOTOBKA K KOHTPOJIBHBIM
paboTam, NPaKTUYECKUM U JJaOOPaTOPHBIM paboTaM.

Tema 3 Jlunetinvie CNUCKU.

Copepxannie Tembl: CTPyKTYpbl CO cchlIkaMu Ha ceOs. JluneitHsie crmucku. Bumbl
JUHEWHBIX CIHCKOB, OO0JAacTH TMPUMEHEHHS B TPAKTUKE MporpaMmupoBanus. (OCHOBHBIE
ONepalMy HaJ JIMHEWHbIMU cnuckamu. Ilouck B cnucke M B maccuBe. AJITOPUTMBI MOMCKA!
JUHEWHBIN, METOJIOM JTMXOTOMHH, C UCTIOIB30BAHUEM XA~ YHKIIUM.

@opMBl U METOJBI TPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHATHE, TabopaTopHas padora.

Buabl caMOCTOSITENBHOM MOATOTOBKU CTYJIEHTOB 0 T€ME: MOJArOTOBKA K KOHTPOJIbHBIM
paboTam, IpaKTUYECKUM U JJaOOPaTOPHBIM paboTaM.

Tema 4 Bviuucnenue @vipaxiceHuil.

Copepxannie Tembl: [loHsiTHe 00 MOCTHUKCHON W NPEPUKCHON TOIBCKON 3amuCH.
Hcnonp3oBaHWe JWHEWHBIX CIHCKOB JUISI TOJYYEHUS TMOCT(OHUKCHON TIOJBCKOM 3aIuCH.
Hcnonb30BaHNne BHIYUCIUTEIBHOTO CTEKA JIs MTOJIYYeHHS! 3HAUE€HHSI IOJILCKON 3aMKCH.

®opMbl ¥ METOABI TPOBEICHUS 3aHATHH MO TeMe, MpPUMEHseMble 00pa30oBaTeIbHBIE
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOe 3aHsATUE, TabopaTopHas paboTa.

Buapl caMOCTOSITENNPHOM MOATOTOBKH CTY/IEHTOB IO T€ME: MOJTOTOBKA K KOHTPOJIHHBIM
paboTam, IPaKTHYECKUM U Ja00paTOpPHBIM paboTam.

Tema 5 /[eouunvie depegos.



Coneprkanue Tembl: Onpeesnenue aepeBbeB. Buabl nepeBbeB. CTPYKTYpa, ONUCHIBAIOILAS
y3en. [IpuMeHeHne 1epeBbeB B TPOrPaMMHUPOBAHIH. AJIITOPUTMBI paOOTHI C IepeBOM: J0OABICHUE
y3I1a, yaaJeHue y3ia, TocThxkenne 0ananca. Anroput™ Xaphmana.

@opmBl U METONABI NPOBENCHHS 3aHATHH IO TeMe, NMpHUMEHSIEMbIe 00pa30oBaTEILHBIC
TEXHOJIOTUH: JICKIIHsL, TadopaTopHas ¥ MpakTuyeckast paboThl.

Bupbpl caMoCTOSATENbHOM MOATOTOBKY CTYICHTOB IO TeME: IMOATOTOBKA K KOHTPOJIBHBIM
paboTaM, MPaKTHYECKUM U JTa00OPaTOPHBIM paboTam.

Tema 6 Aneopummol na epagax.

Coneprxanue Temsbl: [ToHsiTre rpada, OCHOBHBIE HCITONIb3yeMble TepPMHHEIL. [IpencTaBienue
rpada B nporpamMmMe. MaTpuibl CMEXKHOCTH U MHIIUJICHTHOCTH. AJITOPUTMBI IIPOXOXKICHUS rpada
B IMHUpUHY W B TiyOuHy. [IpuMeHeHMe MeToga AMHAMUYECKOTO NPOTPaAMMHPOBAHUS LIS
HaXO0X/ICHHUS KPUTHUYECKOTO IyTH Ha rpade.

@®opMbI U METOZABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTHH: JISKIIHS, TPAKTHUECKOE 3aHsATUE, TabopaTopHas padoTa.

Buapl caMOCTOSATENLHOM MOJATOTOBKH CTYJIEHTOB IO TEME: IMOATOTOBKA K KOHTPOJBHBIM
paboTam, IPaKTUYECKUM U JJAOOPATOPHBIM paboTaM.

Tema 7 Aneopummsl KOMNbIOMEPHOU 2€OMEeMPUU.

ConepxaHue TeMbl: AJTOPUTMBI KOMIBIOTEpHON reoMeTpuu. OCHOBHBIE CTPYKTYPHI
JAHHBIX JUIS ONMUCAHUS OOBEKTOB I€OMETPUU HAa TUIOCKOCTH W B TPOCTPAHCTBE. AJTOPUTMBI
BBIYUCIICHUSI IEPUMETPA U IUIOLIAAN IPOU3BOJIBHOIO MHOIOYroJibHUKA. ["abapuTHBIN, TydeBol 1
Jp. TECTHl HaXOXKICHUS TOYKHA B MHOTOYTOJIBHUKE, MEPECCUCHUs ABYX OTPE3KOB, IMEPECEUCHUS
MHOI'OyrojJbHUKOB. OlLieHKa UX BpeMEHHOH ciiokHocTH. IIpeoOpa3oBaHus Ha IJIOCKOCTH U B
IPOCTPAHCTBE: MEPEHOC, TMMOBOPOT, MACIITAOMPOBAHUE U MPOEKIHSA. AJTOPUTMBI TOCTPOCHUS
BBINYKJIbIX 00osouek. Tpuanrynsanus no Jlenone. OCHOBHbIE aJITOPUTMBI.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIHs, IPAaKTUYECKOe 3aHsTHe, JabopaTopHas padbora.

Buapl caMOCTOSATENFHOM MOATOTOBKH CTYIEHTOB IO TE€ME: IMOATOTOBKA K KOHTPOJIBHBIM
paboTaM, PaKTUUECKUM U J1a00OpaTOpHBIM padoTam.

Tema 8 Aneopummol 06pabomku OAHHBIX.

Coneprxanue TeMbl: AITOPUTMBI 00paOOTKH IKCTIEPUMEHTAIBHBIX JAHHBIX: 3aMEYaHUs O
NOpPUPOJIE AAHHBIX, MOJYYaeMBIX NyTeM HM3MEpPEHHH, NMPUMEHUMOCTh ONepaluil CriIaKUBaHMS,
ANMPOKCUMAIIUN ¥ MHTEPIOJSIIMA OJHOMEPHBIX U BYXMEPHBIX HaOOPOB MaHHBIX. OmniepaTopsl
Tuna cBepTku. OOpaTHas 331a4a U CocoObl Peryispu3alii HEKOPPEKTHBIX 3a/1a4.

@®opMBI U METOABI MPOBEACHUS 3aHATHH O TeMe, NMpUMEHseMble 00pa30BaTelbHBIC
TEXHOJIOTUH: JICKIH, TPAKTUYECKOE 3aHsTHE.

Buasl caMocTOSTeNbHON MOATOTOBKH CTYIEHTOB IO TE€MeE: MOJATrOTOBKAa K KOHTPOJIBHOM
pabore.

5 Meroauveckne YyKazaHusl A1 OOYYAKOIIMXCH MO M3YYEHHI0 M Ppeau3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Metoanueckue peKOMeHAAUMH OOYYAWIIUMCS MO0 U3YYEHHI0 IUCUMIUVIMHBI H 10
00ecreYeHN 0 CAMOCTOSITeJILHOM PadoThI

B xoz1e u3y4eHus IUCHUILTHHBI «AJITOPUTMBI U CTPYKTYPBI JaHHBIX Ha Python» cTyneHTb
MOTYT MOCELaTh AYAUTOPHbBIE 3aHATHUS (JEKLUUH, TPAKTUYECKUE 3aHATHSI, TaOOpaTopHbIE padOTHI,
KOoHCynbTau). OCOOEHHOCTh M3Y4YEeHHUsl TUCHMIUIMHBI «AJTOPUTMBI U CTPYKTYpPHI JaHHBIX Ha
Python» coctour B HEOOXOAMMOCTH OCBOCHHSI KaK TEOPETUYECKUX OCHOB, CBSI3aHHBIX C



pa3paboTKO W MPUMEHEHHEM AJITOPUTMOB B PA3IMYHBIX MPEAMETHBIX O0JIACTAX, TaK W B
NpUOOpPETeHUN  MPAKTUYECKHX HABBIKOB pEaIM3allMd  aJTOPUTMOB TIPU  BBIIOJHCHUU
nabopaTopHbIX paboT. I BEIMOTHEHUS paboT PEKOMEH IyETCs HCIIOIB30BaTh KOMITUIISTOP ECC U
cpeny pa3paboTku geany B omepanuoHHoW cucreme Linux (wmm dev-cpp mox Windows).
[IpumeneHne cTyneHTaMu OoJiee CIOXKHBIX Cpel JOMyCKAeTcs MPU HAJIWMYUU Y HUX HaBBIKOB
paboThI, HHAYEe OCBOCHHE CPEJIbI OY/IET OTBIICKATh OT 3aa4 QUCIUIUTHHEL JIJabopaTopHbIe pabOoThI
MPOBOMSTCS B KOMIBIOTEPHOM KJIACCE CO BCEM MPEAYCTAHOBIECHHBIM IPOTPAMMHBIM
o0ecrieuyeHrneM, Ui 00JIerYeHus pabOThI CO CIIPABOYHOM CHCTEMOI Ha KOMIIBIOTEpaX YCTAHOBJICH
cioBaps stardict ¢ HAOOPOM aHTIIO-PYCCKUX CIIOBApEH.

Ocoboe MecTo B OBJIAJCHHHM YacTbIO TEM JAHHON JIMCIUIUIMHBI MOXKET OTBOJUTHCS
CaMOCTOSITENILHOM paboTe, MpU 3TOM BO BPEMS ayJAUTOPHBIX 3aHSATHI MOTYT OBITH PACCMOTPEHBI
U IpopaboTaHbl HanboJIee BAXKHBIC U TPYIHBIC BOIPOCHI 110 TOW WJIM HHOM TeMe JUCIUTUIHHBIL, a
BTOPOCTETIEHHBIEC U 00Jiee JIETKHE BOIPOCHI, @ TAKKE BOIPOCHI, CeUU(UIHbIE 17151 HAPaBJICHUS
MOJIrOTOBKH, MOTYT OBITh M3YY€HBI CTYJCHTaMHU CAMOCTOSITEIBHO. B 4acTHOCTH, MpaKTUYECKOE
KOAMPOBAHUE U OTJAJKa CTAaHAAPTHBIX MPOLEAYP MOTYT BBINOJHITHCS B BHJE JOMAITHETO
3aJ]aHus B TOM ClTydae, €CJId Ha MPaKTUYECKUX 3aHATHUSX OOCYXKIIECHBI BCE CIIOKHBIC M CIIOPHBIC
MOMEHTHI peaTH3aIIHH.

B coorBercTBHHM C y4eOHBIM IUTAHOM HAINpPaBJICHUS MOJITOTOBKH IPOILECC H3YyYCHUS
JUCIUIUIMHBL  MOXET TIPeayCMaTpUBaTh MPOBEACHHUE JICKIMHA, TMPAKTUYCCKUX 3aHATHM,
7a00paTOpHBIX pPabOT, KOHCYJIbTALMH, a TaKXKe CaMOCTOSATEIbHYIO paboTy CTYACHTOB.
OOs3aTenbHBIM ~ SIBISIETCS.  MIPOBEACHUE Ja0OpaTOpHBIX paboT B CHEIHATM3UPOBAHHBIX
KOMITBIOTEPHBIX ~ayIUTOPHIX, OCHANICHHBIX TOIKIIOUECHHBIMH K LEHTPaJIbHOMY CEpBEpY
TEPMHUHAJIAMU WA TIEPCOHATBHBIMI KOMITBIOTEPaMHU.

Hwxe nepednciieHsl npeHa3HaueHHbIE TSI CAMOCTOSATEIBHOTO U3Y4CHUS CTYICHTAMHU TE
BOTIPOCHI U3 JICKIIMOHHBIX TEM, KOTOPHIE BO BpEMs ITPOBEICHUS ayAUTOPHBIX 3aHATHI HU3yJar0TCs
HEJIOCTaTOYHO WM U3y4CHHE KOTOPhIX HOCUT 0030PHBII XapakTep.

Tema 1. Aneopummsi pabomul ¢ MEKCMAMU 8 PATUUHBIX KOOUPOBKAX, Peanru3ayus Heyem-
K020 noucka (metafont u/unu Soundex ¢ ucnonb308anuem pyccKux KOOUPOBOK).

Tema 2. Ancopummvl pabomul ¢ OMOeIbHLIMU OBOUHUHBIMU pA3paoamu. Ycmanoska buma
8 HYJICHOE 3HAUeHUe, NPOBePKA 3Ha4eHUs 3a0anHo2o buma. Peanuzayus npu nomowu @ynkyutl u
yepe3z MAKpoCobl.

Tema 3. Aneopummul coicamust uHgopmayuu. Aneopummvl Ha OCHOBE OUMOBLIX Kapm,
memoowl cocamus RLE u Xagpgpmana. Aneopummst, ocnosannsie na SIMD-komanoax.

Pe3ynbTaTthel OCBOEHUS TEOPETHYECKOIO MarepHala, B TOM YHCIE€ U CaMOCTOSATEIHHO
OCBAaMBAEMOI'0, MOTYT OBITh IMPOBEPEHBI MPH MPOBEICHUN MHUCHBMEHHON JKCIPECC-TIPOBEPKH, a
TakKe B pe3ysbTaTe 00CyKIeHUI Ha MPAKTUYECKUX U JTA0OPAaTOPHBIX 3aHATHUSX.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs IS JMI C OrPAHHYCHHBIMHM BO3MOXKHOCTSMH
310pPOBbSI U HHBAJIM/I0B

[Tpu HEe0OXO0IMMOCTH 00YYAIOIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3I0POBbSI 1 MHBATUJIOB (IO 3asiBIICHHIO 00YYAIOIIErocs) MPEI0CTaBIseTCs yueOHas
uH(pOopMalus B JOCTYNHBIX (POpMax ¢ y4ETOM UX UHAUBUAYAIbHBIX ICUXO(PU3NIECKUX
0COOEHHOCTEIA:

- JUIS JIUIL C HAPYIIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBeTUUeHHBIM HIPUPTOM; B popMme
NIEKTPOHHOIO  JOKYMEHTAa;  WHAUBUAYalbHbIE  KOHCYJIbTAlUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNSI, KOHCYIbTAIIUH U JP.

- 17151 ML C HAPYIICHUSIMU CITyXa: B IeyaTHOH (hopme; B popmMe 3JIEKTPOHHOTO IOKYMEHTA;
WHAMBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; HWHAMBHUAYaJIbHbIE
3a/laHusl, KOHCYJIbTALUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHIANBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TTOKA3aTEIH, HeOOXOAUMBIE [T OLICHKU 3HAaHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Cogseros, I1. H. IIporpammupoBanue Ha s3bike Iluton : yue6HOe mocobue / I1. H.
CoBeroB. — MockBa : PTY MUPDA, 2021. — 105 c.— Tekct : snexTpoHHslii // Jlanp :
3JIEKTPOHHO-OnOMmoreuynas cucrema. — URL: https://e.lanbook.com/book/226562 (nara
obpamenus: 09.09.2025). — Pexxum gocTymna: A aBTOPU3. MOJIb30BATENCH.

2. @enopos, /1. 1O. IIporpammupoBaHue Ha s3bIKEe BHICOKOTO ypoBHs Python : yae6HOE
noco6ue st By30B / J. FO. @enopoB. — 4-e uza., nepepad. u gomn. — Mocksa : U3aarenscTBo
FOpaiit, 2023. — 214 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-15733-8. — Tekcr
aNekTpoHHbIW  //  OOpaszoBarenpHas  miatdpopma  HOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/515076 (nara obpamenus: 01.03.2023).

3. Hlupobokosa, C. H. [IporpammupoBanue Ha si3bike Python : yuebnoe nocodbue / C. H.
Iupobokona, A. A. Kamynees, A. B. Cynbiz. — HoBouepkacck : FOPI'TIY (HIIN), 2020. — 104
c. — ISBN 978-5-9997-0725-3. — Tekcr : snekTpoHHbIH // JlaHb : 31eKTpOHHO-0MOIHOTeYHAs
cucrema. — URL: https://e.lanbook.com/book/180938 (nata ob6pamienus: 09.09.2025). — Pesxum
JIOCTYTIA: JIIsl aBTOPU3. TIOJIb30BaTENEH.

7.2  /lononnumenvnasa numepamypa

1. Kapsxun, M. . TexHoioruu nporpaMMHUpOBaHUSI M KOMIIBIOTEPHBIA MPAaKTUKYM Ha
a3bike Python : yue6Hoe nocobue / M. U. Kapskun, K. A. Barynesan, P. M. Muayxus ; FOxHbII
denepanbHblii  yHHUBepcuTeT. - PocroB-na-Jlony ; Taranpor : WM3marensctBo HOKHOTO
denepanpHOTO YHUBEpCcUTETa, 2022. - 242 c. - ISBN 978-5-9275-4108-9. - TekcT : 2IeKTPOHHBIH.
- URL: https://znanium.com/catalog/product/2057604 ([latra oOparmenus - 05.09.2025)

2. Ulemynpko, B. M. OcHOBBI MpOrpaMMHPOBAHUS Ha SI3BIKE BHICOKOTO ypoBHs Python :
yuebHoe nocooue / B. M. Illenynpko ; KOxHbII QenepanbHblil yHuBepcuTeT. - PoctoB-Ha-/lonHy ;
Taranpor : U3natensctBo IOxHOTO denepanproro yausepcurera, 2017. - 146 c. - ISBN 978-5-
9275-2649-9. - Tekcr : anektponnsiidt. - URL: https://znanium.com/catalog/product/1021662
([lara obpamienus - 05.09.2025)

3. Ulxabepuna, I'. 1. ITporpammupoBanue. OcHOBEI si3bika Python : yue6HOe mocoOue /
I'. III. IIxa6epuna, H. JI. PezoBa. — Kpacnospck : Cubl'Y um. akanemuka M. @. Pemernéna,
2018. — 92 c. — Texkcr : 2nekTpoHHbIH // Jlanb : anekTpoHHO-0MOIMOTeYHast cuctema. — URL:
https://e.lanbook.com/book/147450 (mara obpamenus: 09.09.2025). — Pexxum mocryma: s
aBTOPH3. MTOJIb30BATENCH.



7.3 Pecypcol unghopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodOX00UMOCMU):

1. O6pasoparensnas miarpopma "FOPAUT" - Pexum noctyma: https://urait.ru/

2. DnekTpoHHO-Oubmmoreunas cucrema "ZNANIUM.COM"

3. DnektpoHHO-OMOMMOTEeyHas cucrema "JIAHB"

4. Open Academic Journals Index (OAIJI). [IpodeccuonanpHas 6aza gaHHBIX - Pexum
nocryna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.Empnuaa (06a3a JaHHBIX —pa3IMYHBIX
npodeccuoHambHBIX 00nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmammonHo-crnpaBoyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHMYECKOe oO0ecneyeHHe AUCUUIJIMHBI (MOAYJis) W IepeyeHb
HHG(pOPMANMOHHBIX TEXHOJOTHI, UCMOJb3yeMbIX NMPH OCYILECTBJIEHUN 00pa30BaTEeIbHOIO
npouecca no JMCUMIvInHe (MO1YJI0), BKJIOYAasi lepevYeHb NPOrPaAMMHOI0 o0ecredeHnst

OcHOBHOE 000pPYIOBAHUE:

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

e Mynstumeanitabiii kKoMruiekT Nel (IIpoektop Sanyo PLC-XD2600 norto:n. kpemn.SMS
CL F500, k/m Kramer WX-1N,koaaexktop VGA 3kpan Draper Star 178*178, 3an. namma
¢ Dkpan Projecta 160*160

IIporpamMmmHoe o0ecrieyeHue:

e Visual Studio
o VMware Workstation 9 for Linux andWindows
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JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt
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OuHas
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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 Iporpam
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(i)OpMHpOBaHHOIZ Ha JaHHOM 3Tall€ B CJIy4dac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPHUCB
OLICHUBAHU PE3YJILTATOB O6y‘IeHI/I${ «GBaYTCHO», KYAOBJICTBOPUTCIIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B CIydyac OTCYTCTBUA IMOJIOKUTCILHOM OICHKK KOMIICTCHIMA Ha JaHHOM OJ3Tall€ CUYHMTaCTCsA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlCHNBAHUS IVIAHUPYEMbBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-6 «Cnocoben pazpabaTbiBaTh alTOPUTMBI U IPOIPaMMBI,
MPUTO/IHBIE [Tl TPAKTUYECKOTO UCIIOJIb30BAHUS, TPUMEHSITh OCHOBBI UH(POPMATHKU 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 JUCIUIUINHE
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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