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Ounenounble cpeacrBa (OC) SBISAIOTCS 3J€MEHTOM OLEHUBAHHUS CPOPMHPOBAHHOCTU KOMIIETEHIMM y OOydaromuxcs B LEJIOM HIW Ha

OIIpEICIIEHHOM 3Tane ee OPMUPOBAHHUSL.

OC pa3pabaThIBarOTCsl B COOTBETCTBHH ¢ paboueit mporpammoii (PIT).

1. KomnereHuuu u pe3yjbTaThl 00yueHus, GopMupyembie B pe3yJibTaTe 0CBOCHUS AU CUMIIIMHBI

Komnerenuus

NuaukaTop KoMneTeHUMu

Kon u HaumeHoBaHUe
pe3yJIbTaToB

o0y4eHus (IUTaHUPYEMBbIe
pe3ynbTaThl 00y4YeHus,
XapaKTEePU3YIOIINE ITAIIBI
(hopMHUPOBAHUS KOMITCTCHITUI )

Kpurtepnu oneHnBanus pe3ybTaToB 00y4eHHS

OTan4gHO

Xopouio

Y,I[OBJ'IGTBOpI/ITe.TILHO

HeynosneTrBopurensHO

OIIK-7. Cnocoben
CO03/1aBaTh MPOTrPaMMBbI
Ha A3bIKaX BBICOKOI'O U
HHU3KOT'O YPOBHS,
MMPUMEHATb METOJbI 1
HHCTPYMEHTAIbHbIE
cpezcTBa
MPOrpaMMHUPOBAHUS IS
petieHus
npodeCcCHOHANBHBIX
3aj1a4, OCYIIECTBIISITh
000CHOBaHHBIN BEIOOP
HHCTPYMEHTapHUs
NPOrpaMMHUPOBAHUS U
CImoco0OB OpraHu3aluu
porpamMm

NOIIK-7.1 OcymectBiser
MOCTPOEHHE AJITOPUTMA,
MPOBEJICHUE ero aHaJIHu3a 1
peau3aiy B COBPEMEHHBIX
IIPOTPaMMHBIX KOMIUIEKCAX

NOIIK-7.2 ITonnmaer
00I1I1e TPUHIIUIIBI
MOCTPOCHHUS
WCTIONIb30BAHMS SI3BIKOB
MPOTrpaMMHUPOBAHUS
BBICOKOTO YPOBHSI X HU3KOTO
YPOBHS

HOIIK-7.3 leMoHCTpUPYET
HaBBIKH CO3JIaHUs
IporpaMM ¢ IPUMEHEHHEM
METOJIOB 1
UHCTPYMEHTAJIbHBIX CPEACTB
MIPOTPaMMHPOBAHUS IS
pemeHus Pa3InIHbIX

3HaTh:

OP-7.2.1. OcBouts nauusie C# u
Python.

OP-7.2.2. O3HaKOMHUTBCS C
6ubimorekamu hympy, pandas,
matplotlib st pabotsr ¢
HCKYCCTBEHHBIM HHTEIUIEKTOM
Ha si3pike Python.

YMerh:

OP-7.3.1. OcBourts paborty c
online KOMIMUJIATOpAMH KaK
CpeICTBaMU PeIaKTUPOBAHHS,
OTJIAJIKH, KOMIITUJISIUN U
BBITIOJIHEHHSI TPOTPaAMM.

OP-7.4.1. Hayuurscst
HCIIO0JIB30BAaTh OMOINOTEKH IS

3HaeT OCHOBBI
SI3BIKOB
IpOTPaMMHUPOBAHHUS
C# u Python.
Cnocoben
COCTaBUTh U
OTJIAJIUTh
nporpamMmy. YMeer
10JIb30BaThCS
OuOIMOTEKaAMHU
Python. Ymeer
CO3/1aBaTh
M0JIb30BaTEIbCKUE
KJIACCHI HA SI3BIKE

C#.

3HaeT OCHOBBI
SI3BIKOB
MPOTrPaMMHUPOBAHHUS
C# u Python.
CnocobeH
COCTaBHTh H
OTIIAJUTh
nporpammy. YMeer
MOJIE30BaTHCS
OubnHoTEKaMu
Python. Ymeer
co37aBaTh
MOJTE30BATEIBCKUE
KITACCHI Ha SI3BIKE
C#. Onnako, npu
CO3JIaHUH
MPOrpPaMMBbl
JIOITyCKAeT
HETOYHOCTH.

3HaeT OCHOBBI
SI3BIKOB
MPOTrPaMMHUPOBAHHS
C# u Python.
CnocoOeH
COCTaBHTh H
OTIIAZUTh
nporpammy. YMeer
TOJIE30BATHCS
OubnroTeKaMu
Python. Ymeer
co37aBaTh
TOJIb30BATEIBCKUE
KIJTACCHI Ha SI3BIKE
C#. Onnako, nipu
BEIOOpE CPENICTB H
CO3/IaHUH IPOTPAMM
JIOITyCKaeT
3HAUYMTEIILHEBIC

He 3HaeT ocHOBEI
SA3BIKOB
NpOrpaMMUPOBAHUSL
C# u Python.
Cnoco0eH COCTaBUTh U
OTIIAIUTH MIPOTPAMMY.
He ymeer
10JIb30BaThCS
oubimmorekamu Python.
He ymeer co3maBatb
TOJIb30BATEIBCKUE
Kiaccel Ha si3bike CH#.




npo¢heCCUOHATBHBIX,
HCCITeTOBATENIBECKUX
TPHUKIAIHBIX 331249

HOIIK-7.4 OcymuiecTBiasieT
000CHOBaHHBII BEIOOD
MHCTPyMEHTapHUsI
MPOTPaMMHUPOBAHUS U
croco0OB OpraHnu3aIul
nporpamMmm

PpaboTHI ¢ OONBIIMMHU JAHHBIMU
U UCKYCCTBEHHBIM
HMHTEIIEKTOM.

OP-7.1.1. Ilpumenats Ha
MIPaKTHKE CTPYKTYPHI JaHHBIX
JUTS XpaHEeHUs 1 00padoTKU
JaHHBIX.

OP-7.2.3. Hayuutbcs co3aBaTh
MOJIb30BATENILCKUE KIACCHI HA

C#.
Baangern:

OP-7.1.2. OcBOUTH METOIBI
00pabOTKH TaHHBIX PA3TUUHBIX

THIIOB.

OP-7.4.2. I3y4uTh METOMBI
OTJIaIKK ¥ TECTUPOBAHUS
HpOrpaMM.

OLINOKHU.




2. Oranbl GOpMUPOBAHMS KOMIIETEHIIUI U BUAbI OLIEHOYHBIX CPEICTB

N ITtansl GOpMUPOBAHUSI KOMIIETEeHIMIT Koa n HaumeHnoBanue Bun oneHo4YHOr o0 cpecTBa
2 o
(pa3mesibl AUCHMIIAHBI) pe3yJIbTaTOB 00y4eHUsI (TecTsl, 3aaHMsA, KEHCHI, BOMPOCHI H JIp.)
1.
2.

3. TunoBble KOHTPOJIbHBIC 3aJaHUsl WJIM HHBIC MaTE€pHaJIbl, H606X0)II/IM]>IC IJIA
OICHKH oﬁpasoBaTeanﬂx pe3y/abTaToB oﬁyqennﬂ

3.1. TunoBble 3amaHust [ TPOBEICHUS] TEKYIIErO KOHTPOJIS YCIEBAEMOCTH TIO
JUCLIUIUIMHE

3apanme 1. CocrtaButh nporpammy Ha C# 1 mepeBoja 4YMCENl U3 OJHOW CHUCTEMBI
curciieHuss B Apyryto. CHUCTEMBI CUMCICHHS NPOU3BOJIbHBIC. J[JI1 3TOro CHayama peaauzyem
AJITOPUTM TEPEBOJIa YHCEI U3 CUCTEMBI curciaeHUsI N B JECATUYHYIO CUCTEMY CUMCIICHUS, TTOTOM
13 AECATUYHON MEPEBOJIUM B CUCTEMY CUHCICHUS M.

Ecan N =10 nian M = 10 3T0 yacTHBI ciiy4daid, €ro HaJo MPOBEPUTH.

CocraBnsieM noApoOHBI OTYET, B KOTOPOM JOJDKEH OBITh KO C HOJPOOHBIMU
KOMMEHTapHUsIMH U CKPHHBI PE3yJIbTaTOB BBIMIOJHEHUS MPOTPaMMbl BO BCEX HYKHBIX CIIydasx,
IrpaHUYHBIX B 00BIYHBIX. OTUéT mpuKpemwisseM B Moodle, mydme B hopmare pdf.

3aganue 2. PeanuzoBarh anroputM XaHouckue Oanrau yist 11060oro N.

[MpukperuiseM MOaPOOHBI OTYET, B KOTOPOM JO/DKEH OBITH KOJ C MOAPOOHBIMHU
KOMMEHTapHUsIMU U CKPHUHBI PE3Y/IbTAaTOB BBIIOJIHEHUS MPOTPaMMBbl, 3/1€Ch TOXKE MOJPOOHO U C
KOMMEHTapHSIMHU

3aganue 3. /[ano apudmeTrueckoe BrIpakeHUE B BUAE CTpoku. HaliTu ero 3HaueHwHe.

[IpukpernsieM nOAPOOHBIM OTYET, B KOTOPOM JOJDKEH OBITh KO C TOAPOOHBIMHU
KOMMEHTApHUsIMU U CKPUHBI PE3YJbTATOB BBINOJHEHUS MPOTPAMMBI BO BCEX HYKHBIX CIydasx,
MOKa3aTh, KAK BEIYUCIISIOTCS BEIPAKEHUS C OIMHAPHBIM MUHYCOM, CKOOKaMH, OITMOKaMU.

3aganue 4. Coznare HEOOJBIION TelerpaM-00T Al yKa3aHHOM pacChUIKU, HCIOJb3Ys
A3bIK MporpammupoBanus Python. [lono6pars HyxHble 6nOMMoTeku. [IpukperuiseM moapoOHbIH
OT4ET, B KOTOPOM JIOJDKEH OBITh KOA C TOAPOOHBIMM KOMMEHTapHUsMH M CChUIKA Ha
pa3paboTaHHbIH OOT.

3aganue 5. MexxIuCHUIIMHAPHASA, 321242 U3 Teopuu rpagos. Peann3oBars alropurm
packpacku rpada s rpadoB Oombinoi pasMepHocTH. [lomoOpare HYXHBIE OWOIHOTEKH.
[TpukperisieM MOAPOOHBIN OTYET, B KOTOPOM JIOJDKHO OBITH 0OOCHOBAaHHE BHIOPAHHBIX CPEICTB
peanuzaluu, KoJ ¢ MoJIpoOHbIMA KOMMEHTAPHUSIMHU U CKPUHBI PE3YIIbTATOB.

Keiic 1. MexaucuuniuHapHblii, 3a1a4a u3 ajaredpbl. PemmTh 3a7ady B HEOOJIBIINX
rpymmax, 3aTeM 00CYANTh MPeACTaBICHHBIE IPOTPAMMBI.

Haiitu HO/(f(x),g(x)) B koHeuHOM moJie Z(p). 3axauy MOKHO YCJI0KHUTb, B35IB I0JIe
Z(pY).

Pemenue xefica MOJDKHO OBITH MPEACTABICHO TPYIINE W MPEMOAABATEII0 B BUAC OTUETA U
JOKJIaJa C Mpe3eHTaIMel, BO3MOXKHO B3aUMHOE OIEHUBAaHUE PAOOTHI TPYIIIL.

Keiic 2. MexaucuumimHapHblii, craTucTuka. CO0p CTaTUCTUUECKUX JAHHBIX U3 CETH
WHTEepHET U HcCleJOBaHUE UX XapaKTEPUCTHK.




BriOpare TeMy Ui UCCIIeI0BaHMS, PELIUTD 337a4y U MIPEICTaBUTh PE3yiIbTaT.

IIpuMep TeMbI: MOCTPOUTH KOPPEJISIIMI0 MEKAY NPOJOKHTEIbHOCTHIO KU3HU H
OTHOLIECHHS K KyPeHHIO.

Pemienue keiica 10MKHO OBITH IPEICTABICHO IPYIIIE U MIPENOJABATENI0 B BUAE OTUETA U
JIOKJIaJa C Mpe3eHTalMel, BO3MOXKHO B3aMHOE OLIEHUBAHUE PAaOOTHI IPYIIIL.

3.2. TumoBnic 3alaHuA J1d IIPOBCACHUS HpOMG)Ky’fO‘-IHOﬁ arrecranuu 110 JUCHUIIIINHE

Tect mo ocHoBam C#
1. OOBeKT sBIsCTCA
HK3EMIUIAPOM (PYHKIHH
AK3EMILIIPOM Kjacca
AK3EMIUISIPOM CTPYKTYPbI
HK3EMILISIPOM JieJierara
IK3EMILIIPOM COOBITHS
2. Tunsl O 3HAYCHUIO XPAHATCS
B ynpasnsemoii kyue
B creke
B meynpasisiemoii kyue
3. CchUIOYHBIE TUIIBI XPaHATCS
B ynpasnsemoii kyue
B creke
B meynpasisiemoii kyue
4. K tunam 1o 3HaueHuto B C# oTHOCATCS
KJIaCChI
CTPYKTYPBI
JieJIeTaThl
MepeurciIeHus
BCTPOEHHBIE (0a30BbIE) TUIIBI
MacCHBBI
5. K ccepinounsim Tumam B C# oTHOCSTCS
KJIaCChl
CTPYKTYPBI
JieJeraThl
TepeUnCIeHUs
BCTPOEHHEBIE (0a30BbIC) THIIHI
MacCCHUBBI
6. B C# x uneHam CTpyKTypbI IO yMOJYAHUIO YCTaHABIUBAETCS crienupukamus 1ocTymna
public
private
protected
internal
7. CraTrueckrie MeTo/Ibl Kjlacca MOT'YT 00palarbCst
K HE CTaTUYECKUM METOaM Kjacca
K CTaTUYECKUM TOJISIM
K JTIOOBIM TOJISIM KJlacca
K CTaTUYECKUM METOJIaM KJiacca
8. B C# k uneHam ki1acca o yMOJTYaHHUIO YCTaHABIMBACTCS CeM(PUKAIIS T0CTyIa
private
public
protected
internal



9. B C# k unenam unTepdeiica Mo yMOI4aHUIO yCTaHABINBACTCS CHeM(UKALIUS TOCTyIa
private
public
protected
internal
10. ITonst cTpyKTYpbl MOXKHO MHULIMATU3UPOBATH
IIpu 0ObsaBIECHUN
B xoHCTpyKTOpE C aprymMeHTamu
B koHCcTpyKTOpE O€3 apryMeHTOB
11. lomyckaeTcs He MHUIMAJIN3UPOBATh IIepe/l BEI30BOM (DYHKIIMHU ITapaMeTp ¢ MOAU(PUKATOPOM
ref
out
static
12. Jnsa nepenaun (pyHKUIUM NEPEMEHHOTO KOJIMYECTBA MapaMeTPOB HCHONb3YeTCs KIIIOYEBOE
CJIOBO:
out
params
refg
13. Jlna mepemaun (yHKIMM TapaMeTpPOB IO CCHUIKE HEOOXOIMMO HCIIONB30BATh KITFOYEBOE
CJIOBO
params
out
static
ref
14. IeperpyxeHHble (HyHKIUN OTIUYAIOTCS
Tunom Bo3BpaIaeMoro 3HaueHHUsL.
CrirckoM MPUHUMAEMBbIX 3HAaYEHUH.
N teM u apyrum.
Nmenem
15. Bb130B cTaTnyeckoi PyHKIMH KJlacca OCYIIECTBISETCS C UCIIOIb30BaHUEM
Ccbulku Ha 00BEKT
Nmenu knacca
Nmenu cTpyKTyphl
16. KoHCTpyKTOp MMEET TN BO3BPALLAEMOTO 3HAYEHUS
void
HE UMeeT
int
17. KOHCTpYKTOp 10 YMOJIYaHUIO MOXKET ObITh OOBSIBIICH B
Crpykrype
Kiacce
Wnrepdeiice
18. KoHCTpYKTOp C apryMeHTaMHu MOKET ObITh OOBSIBIICH
be3 cnenudukanuu qoctymna
Co cnienmuduxanueit public
Co cnienuukanueit private
Co cnenuduxanueit protected
19. KOHCTpYKTOPOB 110 YMOITYaHUIO B CTPYKTYPE MOKET ObITh OOBSBICHO
OIVH
HU OJTHOTO
CKOJIb YTOJTHO MHOTO
20. KoHCTaHThl HHULIMAITU3UPYIOTCS
ITpu oObsBICHUN



C moMonIb0 KOHCTPYKTOPA IO YMOITYaHHIO
C OMOIIbIO0 KOHCTPYKTOpA C apryMEHTaMH

21. KOHCTpYKTOp MOXKET BbI3BaTh KOHCTPYKTOP
[TponsBoaHOTO Kiacca
bazoBoro kinacca
CBoero kJ1acca

22. J1y11 BBI30Ba KOHCTPYKTOpa 0a30BOT0 Ki1acca HEOOXOAMMO UCIIOIH30BATh
nMs 0a30BOI0 Kiacca
KJIFOUEBOE CJIOBO base
KJIFOYE€BOEC CJIOBO this
4. MeTtoauueckue  MaTepHaJIbl,

onpeaeadaomue

npoueaypbl  OlEeHHBAHMS

00pa30oBaTe/IbHBIX Pe3yJIbTaTOB 00y4YeHM sl

4.1. Meronuueckue marepuanbl JUisl OLUEHKHM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH I10

JNUCILIUILINHE.

3aganue 1-5

Kpurepun 0 6aynoB 1 Gann 2 Gamna
KoppekTHocTh 3ajada mmocrasiieHa 3agada 3agada
MMOCTaHOBKH 3a/1a4u HE KOPPEKTHO, chopmynupoBaHa chopMyIupoBaHa
(ecnu ectTb) HEMOHSITHO YTO KOPPEKTHO, HO C KOPPEKTHO.
JIOJKHA JENaTh omuOKamu.
porpaMma.
IIpaBuiIBHOCTH CpenctBa CpenctBa CpenctBa
BBIOOpA CPEJICTB peanu3anuu peanu3anuu peanu3anuu
peanu3anuu BBIOpaHBI BbIOpaHbI IPABWIIbHO, | BHIOpaHbI PaBUIILHO,
HEMPaBUIIbHO, 337]a4y | HO CYILECTBYIOT 3a/1auy JIETKO
peann3oBath THKENIO0. | Oosee moaxoasime peann3oBaTh.
CpeJ/CTBa.
IIpaBuUnBHOCTH Anroputm AnroputMm AnroputMm
ajropuTMa peann3oBaH peann30BaH Tak, YTO | peaju30BaH
HEMpPaBUJIbHO, 33/]a4a | 3a/1a4a pelieHa MpaBUJIBLHO, 3a7a4a
HE pelieHa YaCTHYHO. perieHa
[IpaBunBHOCTH Ob6naunbie [Iporpamma [Tporpamma pabortaer
paboTHI MpOrpamMMBbl | TEXHOJIOTUHU HE HCIIOJIB3YET ¢ 00JaYHBIMU
HCII0Ib30BaHbI WNERIINE TEXHOJIOTHSIMU
TEXHOJIOTHH B
HEJOCTATOYHOM
00BéMe.
AJIeKBaTHOCTD OTuéT He caeaan OTtuéT He maér OTtuéTt maér
oTuéra MIPECTABJICHHUS O MPEICTABICHHUE O
pelIeHUN 3a1a4H. pelIeHUN 3a/1a4H.
Keiicrr 1, 2
Kpurepun 0 6aynoB 1 Gamn 2 Ganna
KoppekTHocTh 3agaua mmocrasiieHa 3agada 3agaua
MMOCTAaHOBKHM 33/1a4ud | HE KOPPEKTHO, chopmynupoBaHa chopmynupoBaHa
(ecmu ecTh) HETOHSATHO YTO KOPPEKTHO, HO C KOPPEKTHO.
JOJDKHA JIeIaTh OIIMOKaMH.

porpamMma.




[IpaBUiIBHOCTH CpencrtBa Cpencrtpa CpencrtBa
BBIOOpA CpeNICTB peanuzanuu peanu3anuu peanu3anuu
peanuzanuu BBIOpaAHBI BbIOpaHBI IPABWIIBHO, | BHIOPaHbI MPaBUIILHO,
HETMPaBUJILHO, 337]a4y | HO CYIIECTBYIOT 3a/1auy JIETKO
pean30BaTh TXKENO. | Oosiee MOIXOSAIIHE peain30Barth.
CpEJICTBA.
[IpaBrIBLHOCTH AJIroput™ Anroput™ AJIropuT™M
anropuTMa peann3oBaH peann30BaH TakK, YTO | peaju30BaH
HEMpaBWIbHO, 33/1a4a | 3a/la4ya pelieHa MPaBUIbHO, 3a/1a4a
HE pelieHa YaCTHYHO. penieHa
[IpaBuIBLHOCTH OO6aunbie [Iporpamma [Iporpamma paboraer
paboThI MPOrpaMMbl | TEXHOJIOTUU HE UCIIOJIb3YET ¢ 00JIaYHBIMU
HCIOJIb30BaHBI oOavHbIe TEXHOJIOTUSIMU
TEXHOJIOTHH B
HEZ0CTaTOYHOM
00BEME.
AJlIeKBaTHOCTD OTuéT He caelan OT1uéT He maér OTuéT maér
oTuéra MIPEACTABJICHHS O MIPEACTABJICHHUE O
pEIIeHUH 3a]]auu. pElIeHNH 3aJauu.
KauectBo HeGpexHoe Odopmnenue Odopmicnne
odopmiIeHUS odopmieHus HEZO0CTaTOYHO MIPOyMaHO U
MIPE3CHTALINH MPE3CHTALINH. MPOJIyMaHO U aKKypaTHO
aKKypaTHO

VYMeHue orBeUaTh Ha
BOIIPOCHI

CryaeHT He OTBETHII
Ha BOMPOCHI

CtyaeHT OTBETHII
TOJIBKO Ha 4acTh
BOIIPOCOB

CryaeHT OTBETHII Ha
BCE BOMPOCHI

YMeHue 3a1aBaTh
BOIIPOCHI

CryneHT He 3a0a€T
BOIIPOCHI APYTUM
BBICTYHAIOLIUM

Crynent 3agan 2-3
BOIIPOCA JIPYTHUM
BBICTYIAIOIIIM

CryneHT akTUBHO
3a7a€T BOIIPOCHI

JpYruM
BI)ICTyrIaIOHH/IM

4.2. Metoguueckue Marepuanbl s

JUCITATIIIVHE.

IMMPpOBCACHUA HpOMe)KYTO‘-IHOI\/'I arrecraiguu 110

TecT onieHMBaeTCs caeyOMUM 00pa3oM:

Otmuno — oT 97% 10 100% mpaBHIIBHBIX OTBETOB

Xoporto — ot 90% 10 96% npaBUIBHBIX OTBETOB
VYnosnersopurenbHo — 0T 70% 110 89% npaBUIBHBIX OTBETOB
HeynosnerBoputenbHo — MmeHee 69% MpaBUIIbHBIX OTBETOB

3a4€T C OLIEHKON BBICTABIISETCA MO pe3yibTaTaM IPOBEPKH JIaOOpPATOPHBIX paboT U
keticoB (70%), u omnenku 3a tect (30%). IIpu >TOM 3a 3aHaHUS U KEWChl MAKCUMAIbHO MOXKHO

Habparh 14 6amtoB. OLeHKa BRICTABIISIETCS CICTYIONIAM 00pa3oM:
Otinuno — ot 12 fo 14 6amios
Xopomio — ot 9 1o 11 6annos

VYoBIIETBOPUTENHHO — OT 6 10 8 GaIOB

HeynosnerBoputensHo — MeHee 5 Oanios




