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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuurivaa 51.B.04 Metogp! airoputMu3sarii U porpaMMUPOBaHUsl BbIYMC/IUTE/IBHBIX 3aa4

OTHOCHTCS K YacTH, (POPMUPYEMOM yuaCTHUKaMy 00pa3oBaTe/TbHbIX OTHOIIEeHU 0Opa3oBaTe/TbHOM

NpOrpaMMBl.

2. IInanupyemble pe3y/ibTaThl O00yYeHHsI 1O JAUCIUIUIMHE, COOTHECEHHBbI€ C TUIAHHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/IbHON MpPOrpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
JAOCTYDKeHHMsI KOMITeTeHI[U)

Aumepamypy 8
obaacmu ¢pusuku u
paduogu3suku

obnacmu ¢usuxku u
paouogusuku

IIK-1.2: AHaausupyem
meKyujyto HayuHyto U HayuHo-
MexHUYecKy'o Aumepamypy 6
obaacmu ¢pusuku u
paduousuku

Aumepamypbl 8 obaacmu ¢usuKku
u paduogusuku. Ymeem
npumeHsimb Memoobl aHANU3A
mekyujell Hay4Hol U HaQy4YHO-
mexHUYecKoll iumepamypbl 8
obaacmu ¢pusuku u
paouogusuku.

Bnadeem onbimom aHanusa
mekyujeli HQy4YHoll U Hay4YHO-
mexHUYecKoll iumepamypbl 8
obaacmu ¢pusuku u

paduogusuku.

IK-1.2:

3Haem 31emeHmMapHble Memoobl
cocmae/neHus an20pummos u ux
peanu3ayuu Ha A3bIKax
Nnpo2pamMupo8aHuUst 8bICOKO20
YDOBHSI.

Ymeem npumeHsimb MemoObl
cocmae/neHust 31eMeHmMapHbIX
8bIYUCAUMENbHBIX A/120PUMMO8,
HeobX00UMbIX npu peuieHuu
HAyYHO-UCCAe008amenbCKUx
3adau.

Bnadeem onbimom cocmasneHus
8bIHUCAUMENbHDIX A/120PUMMO8,
NpUMeHUMbIX 0/151 pelleHus
HAYYHO-UCCAe008amenbCKux

3a0au.

dopmupyemsbie IInanupyemMble pe3yabTaThl 00yueHus no pucnumuinHe | HanveHoBaHMe OLEHOYHOr0 CPeACTBA
KOMIIeTeHI{NH (Mofgyn0), B  COOTBETCTBMM C€  HWHJAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMITeTEHLIUH) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCIUII/INHE KOHTPOJIA MPOMEe)XyTOUHOM
(xon, cozieprkaHue ycreBaemMoCTH aTTecTanu
WH/IMKaTOopa)
IIK-1: CnocobeH IIK-1.1: Ilpumensiem IIK-1.1: Onpoc
aHaausupoeamb OCHOBHbIe MemooObl AHAAU3A 3Haem ocHoBHble Memoobl 3quém:
MeKyWyto HQyUHyIo U | mekywyeli nayuHoli u HayuHo-  |anaausa mexywell HayuHol u I
[pakmuueckoe
HAyYHO-MexXHUUeCKyHo o y
MmexHUYecKoll 1Umepamypbl 8  |HaQy4HO-MeXHU4ecKoll 3a0aHLe




IIK-2: CnocobeH ITIK-2.1: Obaadaem 6azoebimu  |ITK-2.1: BHeayoumopHas
oceaueamb U 3HAHUAMU, HeOOX0OUMbIMU 0451 | 3Haem OCHOBHble NOHSIMUSL KOHmMpo/bHas paboma 3quém:
NpuUMeHsmb 0C80eHUsA Hogellux Memodo8  |anzopummu3ayuu u I
Hosetiwue Memoobl pakmueckoe
npoeedeHus meopemuueckux U |COCmMasaeHusi npo2pamm Ha
npogedeHust 3adauue
meopemueckux u 3KCnepuMeHManbHbIX A3bIKAX 8bICOKO20 YPOBHSI.
SKCNEPUMEMHANBHBIX uccnedosaHuti 8 obnacmu Ymeem npumeHssmb S3bIKU
paoduogpusuku npo2pammMupoBaHusi 8bICOKO20
uccnedosaHuil 8 IIK-2.2: Oceausaem u YDOBHS 0151 peuleHust
obaacmu npumeHsiem Hogeluiue anzopummuyeckux 3aoa
paduogusuku MemoObl npogedeHuUs npogeccuoHanbHol
meopemuyueckux u OesimenbHOCMU.
IKCnepuUMeHMAanbHbIX Hmeem onbim npakmuyueckozo
uccnedosaHuii 8 obaacmu npumeHeHuUsl NPO2PAMMUPOBAHUSL
paduogusuxu Ha S13bIKAX 8bICOKO20 YPOBHS 0151
peweHus 3aday no ¢gusuke u
paduogu3suke.
K-2.2:
3Haem Memoobl cocmaeneHust
KOMNbIOMepPHbIX NPO2PAMM HA
A3bIKAX B8bICOKO20 YPOBHS
Ymeem pewamb npakmuueckue
8blyUCAUMe/bHble 3a0ayu 8
obaacmu ¢pusuku u
paouogusuKu ¢ NOMOWbIO
cocmaeneHust npo2pamMMmHbIX
Mody/iell Ha A3bIKAX 8bICOKO20
YDOBHS
Bnadeem Haebikamu
NpuMeHeHUsl pasnu4HbIX
NpO2PaMMHbIX Cpeo U A3bIKO8
npo2pammupo8aHust O/
pelleHUs 8bIYUCAUMENbHDIX
3a0ay npogeccuoHanbHoll
OesimesibHOCMUL.
3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouyHasA
O011as TPy/J0EMKOCTBD, 3.€. 4
Yacos o yuedGHOMY I/IaHY 144
B TOM UMCJIe
ay//UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHA JIEKIIMOHHOI'0 THUIIA 0
- 3aHATHSA CEMHHAPCKOI0 TUMA (MPaKTHYeCKHe 3aHATHA / TabopaTopHbIe paboThi) 64
- KCP 2




caMocTosTe/IbHasA padoTa 78
ITpoMexxyTouHasi aTTecTaLus 0
3auér

3.2. CozepxaHue JUCLUIIIMHbI

(cmpykmypuposaHHoe no memam (pasdenam) C yYKA3aHueM OmMEe0eHHO20 HA HUX Ko/auuecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLUIUIMHBI Bcero B TOM UMC/Ie
Yachbl
( ) KonrakTHasi pabora (pabota Bo
B3aMMO/IefiCTBHH C IIPEIofiaBaTesieM),
Yackl U3 HUX
3aHSTHS CamocrosTebHas
CeMUHApCKOro pabora
REVEZE THIa o6yuarowerocs,
JIEKLIMOHHOTO | (mpakTryeckue | Bcero qacel
THUIA 3aHsTUsA/Mabopa
TOpPHbIE
PaboThI), Uackl

d b b d b

0 0 s} 0 0
1. BBegennie. OCHOBHBIE MOHSATHS a/ITOPUTMU3ALIUU U [TPOrPAMMUPOBaHUSL. 10 0 4 4 6
Vcrniosb3yeMble IPOrpaMMHBIE CPeJCTBA
2. OCHOBBI IPOrpaMMHUPOBaHKs Ha si3blke C++ 66 0 30 30 36
3. OcHOBBI IPOrpaMMHUPOBAaHUS Ha s13bIKe Python 66 0 30 30 36
Arrecrarus 0
KCP 2 2
Utoro 144 0 64 66 78

CojepkaHue pa3/ie/ioB M TeM AUCIUIUTHHBI

ITpakTHueckue 3aHATHS (CeMUHAPCKHe 3aHSATHS /TabopaTopHbie pab0ThI) OPraHM3yIOTCsA, B TOM YHCie B JopMe
MIPAaKTUYECKOU TIO/ITOTOBKY, KOTOpast Mpe[yCMaTPUBAET yUacTHe 00yUarolUXCs B BBIMOJTHEHUN OT/I€TbHBIX

3/IeMEHTOB PaboT, CBsA3aHHBIX C OyayIel mpodeccroHaIbHOM eI TeTbHOCTHIO.

[pakTuyeckas 1oJroToBKa pejycMaTp1Baer:

- PETJIaMEHTUPOBAHHYIO CAMOCTOATE/IbHYIO AeATe/IbHOCTh CTYyJE€HTOB;

- YaCTUYHO-TIOMCKOBYIO AeATEe/JIbHOCTD IMPY PEIIeHHX 3a4a4 TTOBBIIIIEHHOM CJIO’KHOCTH,

- TeKyIIMHA KOHTPOJIb 3HAHUM CTY/|€HTOB.
Pasgene 2 cofep>xur ciiefyrolye ojpaszebl:

2.1. CUHTaKCHC, TUITHI JAaHHBIX, OTlepaliyu, repeMeHHble, (YHKIMH, CUMBOJIBHBINA BBO/I-BBIBO/,

2.2. MaccuBel ¥ CTPOKU

2.3. CTpyKTYypEbl, yKa3areau

2.4. Onepatopsl BETBJIEHUS U LIUKJIbI

2.5. Knaccel 1 00BeKTHI

2.6. Ilabnonsl B C++

2.7. ObpaboTKa UCKTIOUeHUH

2.8. CrangaprHas 6ubmmoreka C++

Pa3pen 3 cocTouT U3 CeAyIOIIMX NOAPa3/ieoB:

3.1. CUHTaKCHC, TUITBI JaHHBIX, OTepalyy, MpucBaruBaHue, GYHKLUNA, CUMBOJIbHBIN BBO/[-BBIBOJ

3.2. Criucku ¥ cTPOKU. OOBEKTHI K METO/IbI
3.3. OnepaTophbl BETB/IEHUS U LIUKJIbI




3.4. Moaynu v maketsl. CTaHzapTHas OMO/MOTEKA.
3.5. O6paboTKa UCK/TFOUeHUH

3.6. Mogysis NumPy

3.7. MHO)XecCTBa, KOPTeXHU, CJIOBapH, K/1acChl

3.8. Moayns Matplotlib.

ITpakTHueckue 3aHATHS /MabopaTopHble pabOThI OPraHM3YIOTCSA, B TOM uMc/ie, B (hopMe MpaKTUUYECKOM
MOJITOTOBKU, KOTOpasi TpeAlyCMaTpyBaeT ydyacTHe OOyYarol[uXCsi B BBITIOJTHEHWU OT/AeIbHBIX 3/IeMEHTOB
paboT, cBsi3aHHBIX C Oyylie npodeccoHaNIbHON AeATebHOCTBIO.

Ha mpoBefieHre MpakTHUeCKWX 3aHSATHM / 1abopaTopHBIX paboT B (opMe MPaKTUUYECKOM IMOATOTOBKU
OTBOJWTCS: O4Hasi hopma obyueHus - 8 4.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouxcst

CamocTosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IaHUSAM [IJIS1 TEKYILEro KOHTPOJS W TPOMEXKYTOUHOM aTTeCcTalldd MO0 UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

CamocrosiTenibHas paboTa CTyZIeHTOB HallpaB/ieHa Ha BBITIOJIHEHYE [JOMAIIHUX 3a/lJaHUl 110 TeMaM
MPaKTUYeCKUX 3aHATHM, a TaKKe TIOJTOTOBKY K 3aueTy I0 yKa3aHHOM JucLurivHe. [1py MoArotoBke K
MIPaKTHUECKOMY 3aHSTHIO He00X0[UMO TOMHUTb, UTO JIaHHAsI AUCLIUIIIMHA TECHO CBsi3aHa C
HarfucaHueM Tporpamm Ha sisbike C++ unu Python, cBsi3aHHBIX ¢ TpUMeHeHHeM W3yueHHbIX MeTO/IOB
1 MoJieJieid.

Lesnb camocTOsITE/ILHOM PaOOTHI - MOATOTOBKA COBPEMEHHOT'0 KOMITeTEHTHOT'O CTeliiaInucTa u
¢dbopmupoBaHUe CrIocOOHOCTel M HaBLIKOB K HETIPepPhIBHOMY CaM00Opa30BaHHUIO U
npoecCcroHaTLHOMY COBEpIIEeHCTBOBaHMIO. Ha ceMMHApCKUX 3aHATHSIX CTYE€HT 0/KEH YMeThb
1oc/ieZiloBaTeIbHO M3/1araTb CBOM MbIC/IA M apTyMEHTHPOBAHO UX OTCTaMBaTh, YMETh I10J1b30BaThCs
COBPEMEeHHBIMU

TIPUK/IIHBIMU TlaKeTaMu. [I7ist OCTV>KeHUsI 3TOM 11e/Ti HeoOX0oanMo:

1) 03HaKOMUTBCSI C COOTBETCTBYIOLLIEM TeMOU MPOrpaMMbl U3yuyaeMOoU JUCLIUIIVHBI;

2) OCMBIC/IUTBH KPYT M3y4aeMbIX BOMPOCOB U JIOTUKY UX PaCCMOTPEeHMUS;

3) U3yunTh PeKOMEH/IOBaHHYI0 YueOHO-MeTOIMueCKUM KOMIIEKCOM JTUTEPATYPY T10 JAHHOU TeMe;
4) TIiaTeIbHO U3YUUTH JIEKLMOHHBIN MaTepHuall.

5. @oHA OLEHOUHBIX CPEeACTB /I TeKyIlero KOHTPOJ/IS YCeBaeMOCTH U TMPOMeXyTOUHOM
aTTecTalyi Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OL€HKM Ppe3y/bTdTOB 06y‘-IEHI/Iﬂ npu npoBejeHHUNU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TunoBble 3afaHusa (oLeHOUYUHOe cpeAcTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
kovmnerennuu ITK-1:

A3pIk C++

1. O6muit hopmar nporpamm Ha C++. TupekTtrBa #include. ®yHkius main(). KoMMeHTapyu B IporpaMMe.
IeknmapupoBaHue, oripe/ie/ieHHe U UCTI0/Ib30BaHue (PYHKIUH.




. Tunsi AaHHBbIX. O6’bHBJIEHI/Ie, WHHWLIWa/IN3aliys, NCI10/Ib30BdHHE TTIepEMEHHBIX. Wcnonb3oBaHue

KBanMoukaropa const. AprpmeTrueckre oreparyu. SIBHbIe U HesiBHbIe IpeoOpa30BaHs TUIIOB.
BBoa-BriBoj. Vcnionb3oBaHWe cout AJisi BEIBOJA Ha 3KpaH U cin 71 BBOJa C KJIaBUaTyphl. UTeHVe U BLIBOJ
TepeMeHHBIX Pa3HOTo THUIA (Lie/bIX, CUMBOJIBHBIX, C TI/IaBarolel TOUKo#, cTpok). dyHkiwms cin.getline().
VWcnonb3oBanve ManunyasTopa endl

MaccuBel. O6BsiB/IeHYe Y MHULIMA/IU3aLiisi MaCCUBOB. YKa3aresnu 1 paborta ¢ HUMU. AprdMeTHKa
yKasaresell. YTipaB/jieHue JUHaMHUUeCKOW aMsThIO C TIoMolbio new U delete. Mcrionp3oBaHre MacCHBOB B
aprymeHTax (pyHKIM

Crpoku B ctusie C (MaccuB char). CTpoku Kiacca string. MiHuanusanys cTpok. UTeHue U BBIBOJ, CTPOK.
Onepauyu co crpokamu. CTPOKH B apryMeHTax yHKLHM

Ctpyktypbl. OObsIB/IeHHe 1 MHULMAMA3aLUsl CTPYKTYP. [OCTyTI K 37eMeHTaM CTPyKTyphl. [IprcBanBaHue
(xorupoBanue) cTpyKTyp. CTPYKTYPHI (@ TaKKe CChIJIKK M yKa3aTe/d Ha HUX) B apryMeHTaX (yHKLHA.
[lMHamMuuecKue CTPYKTYphbl

Luksel for, while, do while. ITepekntouaTens switch. Oniepatops! BeTB/ieHus if else. TepHapHbIii oriepaTop
BeTBeHUs. Jlornueckue onepauyu. KiroueBsie ciioBa break u continue

YKazarenu Ha CTPYKTYPBI, yKa3aTenu Ha (QyHKL[UM, YKa3aTelu Ha 0OBEeKThl. YKa3aTe/lu Kak apryMeHThI
(YHKLUI 1 KaK BO3BpalljaeMble THIbI.

. ABTOMatuueckue, CTaTuueckue u AWHaMHWUeCKue rnepeMeHHbIe, NX 06/1acTh BUIMMOCTH. HpOFpaMMbI,

cocTosiye U3 MHOTUX (aioB. Vcnonb3oBaHe K/IIOUEBOr0O CJIOBa extern Jijisi lepeMeHHbIX U static asst
TepeMeHHbIX U (PyHKLUH.

10.111a6soue1 dyHKIME. Onipenenenue mabaoHoB. Co3ganue ¢yHKIM U3 1m1abmoHoB. [TpuopuTer

WCTI0/Mb30BaHus (DYHKIUH, 111a0/I0HOB (DYHKLIWH.

11.Knaccel 1 00bekThl. OripeiesieHne Kiacca. JJaHAble ¥ MeTo/Ibl Kacca. JJocTyr K usieHaM (3/1eMeHTaM)

KJlacca. 3aKphIThie M OTKPBITEIE UseHsl (private u public).

12.0npe,qeneHHe METOJ0B K/accCa. METO,LII:I C K/TIFOUeBBIM CJIOBOM const. Micrionb30BaHMe K/1acCoB.

KoHCTPYKTOpHI U ZlecTpyKTOphI. MHuIManu3anus o6beKToB. YKasaresns this.

A3pik Python:

1.

8.
9.

dopmMaTHpOBaHHe TeKCTa porpamMMbl Ha si3bike Python. TrIibl JaHHBIX ¥ TUTIBI TIePeMeHHBIX.
OO6mbsiBnenue (hyHKUWH, BbI30B (yHKLUH. KoMMeHTapyu, BU/[bl KOMMEHTAapPUEB B TIPOrPaMMe
[TpuBe/ieHUe TUIMOB JJaHHBIX, BLISICHEHHE THIA JIaHHbIX. Orneparjiy OTHOIIeH!Us. BBIBO/] TEKCTOBBIX
JIAaHHBIX

OyHKIMHU /71 BBOZIA ¥ BBIBO/IA JIAHHBIX, TEKCTOBBIN BBOZI-BLIBOJI, paboTa ¢ atinamu, 06paboTKa ommbok
ripu pabote ¢ daitiamu

MaccuBsl 1 crivicku. Co3/jaHue | 3aroJiHeHre CITMcKoB. Beipakenust list comprehension. Co3zmanue
MaTpHI| U oOpailjeHre K 3/IeMeHTaM MaTpHI]

Mopynu, peanu3yroiiye MateMatuueckue GyHKIWM, OTIepalyii C KOMITIEKCBIMU YKC/IaMH, TeHeparuio
TICeB0CTyYalHbIX 3HaUeHHH

CTpOKM TeKCTa, CO3/jaHue U 3aro/THeHUe CTPOK, GYHKIMH i1 00PabOTKH CTPOK, KOJAUPOBKU CUMBOJIOB
Luknel for, while. Peanuzarus 1ukia do while. Oneparops! BeTs/ieHus if else. Jloruueckue orneparuu.
KnroueBrie cioBa break u continue.

KopTesxu, ux Ha3HaueHure, UCronb3oBaHue. OOpaboTKa KOpTeXKeH, OT/IMUKE OT CITHCKOB.

O6bekTh! TUTIOB MHOKecTBO M CioBapb. MeTozb! Ayist paboThl ¢ HUMU. [IprMepsl CTI0/Ib30BaHMSI.

10.06macTb BHUAUMMOCTHU ITIepEMEHHBIX. OOmnsaB/IeHNE rnepeMeHHbIX. Wcnionb3oBaHue rnepeMeHHbIX. BPEMH

JKW3HU IepeMeHHbIX.

11.Co3aanue kiaccoB ¥ 006eKTOB. OnipesiesieHre Kaacca. JJaHHbIe U METOZBI Kiacca. JIoCTyI K 3/ieMeHTaM

KJ/acca.

12.Co3anHue Mo/ly ied, TIOAK/TIoUeHe COOCTBEHHBIX U OUO/THOTEUHBIX MOy/el. Vcronbp3oBaHue

mopyJisi Matplotlib




13.Mckmouenus B Python, 06paboTka UCK/TIOUeHHH, CO3/laHHe UCK/TIOUeHHH B TTporpamme Moayis NumPy,
OCHOBHbIE 0OBEKTBI U UX METOJIbI, THITHI JAHHBIX.

Kputepun oneHuBanus (0LeHOUHOe cpeACcTBO - Ompoc)

OrjeHka KpuTtepuu orjeHMBaHs

Bce komnereHuY, Ha GOpMHUpPOBaHUe KOTOPBIX HarlpaB/ieHa AUCLUILIMHA, CHOPMUPOBAHBI Ha
YPOBHe He HIDKe MUHUMAJIbHO JJOIyCTUMOIO.

3a4TeHO

He Ectb rpy0bie ommbku. Xots Ob1 0fiHa KOMITeTeHIMs ChOPpMHUPOBAHA Ha YPOBHE HIKe
3aUTeH0  MHWHHMAJIbHO JIOMyCTUMOTO.

5.1.2 TunoBble 3afiaHusA (OL[EHOYHOEe CPeACTBO - BHeayjuTOopHasi KOHTpoJIbHasi padoTa) s
oneHKH c(hopMHpPOBaHHOCTH KommeTeHIuu ITK-2:

1. HamucaTh nporpaMMy, KOTopasi 3arpalivBaeT ABOMYHOE HaTyparbHOe UMciIo (10C/e0BaTe/IbHOCTh
HyJIell ¥ eZIUHUL), BBIYUC/ISIET ¥ BHIBOAUT Ha 3KPaH ero JeCITUYHOe TIpe/iCTaB/IeHue.

2. Harmucats porpammy, KOTOpasi 3amnpalliiBaeT AeCITUUHOe HaTyPaJbHOe YKMC/I0, BLIUKC/ISIET U BBIBOJUT
Ha 5KpaH ero JBOMYHOe TIpe/iCTaB/IeHue.

3. Hamucats nporpammy, KOTOpasi 3anpaliiBaeT BOCbMEPUYHOe HaTypasibHOe UYrciio (coepskaiiee HugpsI
o1 0 10 7), BBIUKC/ISIET U BHIBOAWT Ha SKpaH ero JieCITHYHOe Mpe/cTaBaeHue.

4. Harmucatb rporpaMmy, KOTOpast 3arpaiiyBaeT C K/aBUaTyPhl iBa MaccuBa u3 10 1je/TbIX urces KaXK/bIi,
CpaBHUBAET UKM(Jia Ha OJMHAKOBBIX TIO3ULMSIX B MaCCUBAX, TIPY COBIa/IeHUY 3HaUeHU 3aMeHsIeT 3TH
ymcsia Ha 1 ¥ BLIBOJIUT TIOJTyUeHHbIe MaCCUBBI Ha SKpaH.

5. Hamucats nporpammy, KOTOpasi 3ampalliiBaeT C K/aBUaTyphl iBa MaccuBa 13 10 Lie/bix urces KaKabIi,
MeHsieT MeCTaMH B MaCcCUBaX 3JIeMeHThI C HeUeTHBIM WH/IEKCOM U BBIBOAUT TOyUeHHbIe MacCHBBI Ha
JKpaH.

6. Hammcatb mporpammy, KoTopasi 3arpaliiBaeT KOJTMUeCTBO 3/IeMeHTOB MacCHBa, 3arpalliBaeT MacCUB
I[eJTBIX YMCeNT U3 YKa3aHHOTO KOJTMUECTBA 3JIEMEHTOB, BRIOMPAeT MaKCUMAaJTbHOE UMC/I0 B MaCCHBE U
BBIBOAUT pe3y/IbTaT Ha dKpaH.

7. HammcaTbs mporpaMmy, KOTOpasi 3arpaliBaeT KOJIMYeCTBO 3/IeMEHTOB MacCHBa, 3arpalliiBaeT MacCUB
L[eJIBIX YKCes U3 YKa3aHHOTO KOJIMUEeCTBa 3JIEMEHTOB, BEIUMCIISIET CpeJHee apudpMeTHUeCKoe U3 Uhces B
MaccHBe U BbIBOJUT pe3y/bTaT Ha 3KpaH.

Kpurtepuu oueHnBaHus (OL[eHOYHOE CPe/ICTBO - BHeayAUTOPHAasA KOHTPO/IbHasA padoTa)

Ouenka Kputepun ouieHMBaHvis

Bce xomnereH1 My, Ha GOpMHpPOBaHHe KOTOPBIX HarpaB/ieHa AUCLUILIMHA, C(pOpMUPOBaHbI Ha
3a4TeHO
YPOBHE He HI)Ke MUHUMAJTBHO JI0ITy CTHUMOTO.

He Ectb TpyOble ommbku. XoTs ObI 0lHAa KOMIIETeHIHsE ChOPMUPOBaHa Ha YPOBHE HIKe
3aUTeH0  MHHHMAJIBHO JOMyCTHUMOTO.

5.2. OnucaHue MIKaJI OIeHUBaHUSA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXyTOUYHOMH
arrecTanyy



IMIkana OIl€eHMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHI[PIFI

YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO OouYeHb
J10X0 XO0pOoI1110 OT/IUYHO NMPeBOCX0/{HO
POBaHH HUTEe/IbHO pHTe/ILHO XOpo1I0
ocTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHK He 3a4YTeHO0 3auTeHOo
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o . 3HaHUM B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHUYecKoro o obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOMIYCTUMBI | COOTBETCTBY obbeme, o
3HAHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb 1o1eM COOTBETCTB
MHUHUMAJTbHBIX - rporpamme obneme,
3HaHUS | OL|EHUTb MOJHOTY N 3HaHUM. rporpamMme yIoLLeM
o TpeboBaHUH. MO/rOTOBKU TIpeBBIIIAOLIe
3HaHUU [HormyieHo MOJTOTOBKHU rporpamMme
Nmenu mecto . Jony1eHo M [IpOrpamMMy
BCJIe[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie oIMOKH HEeCKOJIbKO MO/ITOTOBKHU.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHCc | Bce
[IpogemoHC | TpupoBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMEeHUSL. IIpomeMoHCTp
OCHOBHBIe OCHOBHBIe
OTcyTcTBHE OCHOBHBI® PertieHbl HpOBaHbI BCe
ITpu perennn yYMeHUSI. YMeHUSI.
MUHUMaJbHBIX yMeHusl. BCe OCHOBHBI®
o CTaH/IapTHBIX PerreHs! Peruens! Bce
YMeHH. PettieHnl Bce | OCHOBHBIE yYMeHHUs..
3a7iau He TUIIOBbIE OCHOBHBIE
HeBo3moxHOCTB OCHOBHEBIE 3a7,auu C Perens! Bce
MIPOZIEMOHCTPUD | 3a/jauu C 3a7lauu C
OLIeHUTb Ha/IMuKe 3afau. OT[ieJIbHBIM | OCHOBHbBIE
YmeHus N OBaHbI HerpyObIMU | Herpy6bIMU
yMeHU BbinonHeHs! | 1 3ajaum.
OCHOBHbIE olIMOKaMH. | OLIMOKaMHU.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BrinonHeHbl
ymeHnust. imeu | BeinonHeHs! | BeinosHeHb!
OTKasa B [I0JTHOM €HHbIMU BCe 3a/laHus, B
MeCTo rpy0Obie BCE BCe 3aZlaHusI
obyuatorerocs ot obbeme, HO | HeJjoueTaM | TMOJHOM
OIINOKM 3a/laHus, HO | B I1OJIHOM
oTBeTa HEKOTOpbIe U, obneMe 6e3
He B obbeme, HO
o BLITIOJTHEH He/IoueToB
[10JTHOM HEKOTOpble
HefloueTaMu | bl BCe
obbeme c
3ajlaHyis B
HefloueTaMu
10JTHOM
obbeme
Nwmeetcsa
OTcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJIbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHBI TIpomemMoHCTp
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBbIKH
HaBBIKOB 6a3oBbie HPOBaH
HeB03MO0>KHOCTb 3a7lau He HaBbIKU TIPU npu .
b0 41 HaBBIKY TIPA TBOPYeCKHUH
OLIeHUTb HaJIMuMe | MPOJeMOHCTPUD pelLleHnn pelLleHrun
HaBbiku perIeHyst pelLeHnH TIOAXOZ, K
HaBBIKOB oBaHbI 6a30BbIe CTaHJAPTHBI HecTaHzapT
CTaHJapTHbI CTaH/,APTHEI pelLleHuI0
BC/Ie[ICTBHE HaBBIKU. VIMenu X 337jau C HBIX 337a4
X 3a7au C X 3azay 6e3 HeCTaH/|apTHbI
oTKasa MecTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPbIM omboK u X 3ajau
obyuarorierocsi Ot | OIUOKH u o1IMOOoK U
u HeJIoueToB
oTBeTa HefloueTaMu He/loueToB
He/loueTaMu
IIIkana OLI€CHUBAHHUA ITPH ITIPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NO/rOTOBKH




3d4TEeHO

MPeBOCX0/{HO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
IUCLIMIUTAHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBAHbI
3HAaHWs, YMEHHUs, BA/IeHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi

OT/IMYHO Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, ChOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».

O4YeHb XOPOIIIo Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHME KOTODLIX HarpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0YeHb XOPOLLO»

XOpOILIO Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpaB/eHa
[MCLIUMIJIMHA, CHOPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».

yAOBJIeTBOpHUTe/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHMEe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIUIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/I0BIETBOPUTEIBLHO»

He 3a4TeHO

HeyjoB/eTBopuTe | XoTs Obl OZ{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO

TJIOXO0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMBbIe il OLEHKH

pe3y/ibTaToB 00ydyeHHMsi Ha MPOMEKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepHeB HX
OLleHUBAHMSI:

5.3.1

TunoBble 3ajaHusi (omeHOUYHOe cpeAcTBO - IIpaKkTHYeckoe 3ajjaHue) AJAA OLIEHKH

copmupoBaHHOCTH KomneTeHnuu [1K-1

1.

5.3.2

Harmcath mporpaMMy, KOoTopasi 3arpaliiBaeT CTPOKY, COZiepyKallyto mpo0eJibl, yaassieT 3TH podesibl
13 CTPOKHU W BLIBOJWT Pe3y/IbTaT Ha IKPaH.

. HammcaTb mporpamMmy, KOTopasi 3arpaliiBaeT CTPOKY, COZIepyKalilyo po0eJibl, BEIYUCIISET 001ee

UnCJ/JI0 CUMBOJIOB B CTPOKe, UMCJ/IO CJ/IOB, pa3/ie/IeHHbIX Hp06eﬂaMI/I, Y BBIBOAUWT Pe€3yJ/IbTaThl Ha 3KPdH.

. HanmcaTs nporpaMmy, KoTopasi 3arpaiirBaeT CUMBOJ (K/It0U) U CTPOKY, B KOTOPOH /10/DKeH

COJZleprKaThCsl 3TOT CUMBOJI, ITOACYMTHIBAET KOJIMUECTBO yKa3aHHBIX CHMBOJIOB-K/IIOUeli B CTPOKe U
BBbIBOZIUT pe3y/ibTaT Ha 5KpaH.

. Hammmcatsp MporpamMmy, KOTOpas 3aripalliiBaeT CTPOKY, BbIACHSAET, ABJ/IAETCH JIM OHa IIaJIMHAPOMOM, U

BBIBOJUWT pPe3yJ/IbTAThI Ha 3KPaH.

TunoBble 3ajgaHusA (OHeHOYHoe cpeAcTBO - IIpakTHYeckoe 3ajjaHUE) [Jisl OLIEHKHU

chopmupoBaHHocTH KommeTeHuu [1K-2

1.

Bara rmaccakupa xapakTepu3yeTcsi HOMepPOM OwsieTa, KOJTMUeCTBOM Bellieit 1 001um BecoM. Hammcathb
MpOrpaMMy, KOoTopast T03BOJIsSIeT BBECTH MH(MOPMALIHIO 0 k Tacca)kupax, orpe/iesuThb, eCTh JIU CPeu
MaccaXrpoB TaKOH, y KOTOPOTO CaMblil TSDKebIM 0arak, U BEIBeCTH MH(POPMAL|IO O HeM Ha SKpaH.

. Kaproreka BuzieoTeKu CoZiep>XUT TI0JIs JaHHBIX: Ha3BaHUe (QWIbMa, PeXKUCCep, o/ BBITyCKa, CTOUMOCTb

ripocMoTpa. Harmcats miporpammy, KoTopas TI03B0JIsSieT BBeCTU WHGOPMAIHIO 0 GUIbMax U BEIBECTH
vH(bopMalUIo Mo TeM GUIbMaM, Y KOTOPBIX MaKCUMaabHast 1 MUHUMa/bHasi CTOUMOCTb [TPOCMOTpa.
OyHKIMSA TIOy4YaeT Ha BXO/ ZiBa MacCHBA Iie/bIX urcest u3 k uncesn kaxapii. OHa [J0/DKHA COCTaBUTh U
BBIBECTU Ha 3KpaH HOBBIM MacCUB U3 2K uuces1, B KOTOPOM KaXKJbIi 3/IEMEHT SIBJIIETCS 37IEMEHTOM
TepBOro MacCHBa, eC/id ero UHAEKC UeTHbIN, U BTOPOT0 MacCHBa, eC/IU ero UH/IeKC HeueTHBIM.
@yHKIMS T0JIydaeT Ha BXO/ iBe Maphl BellleCTBeHHbIX Urces — ABa KOMIUIEKCHBIX UKC/ia
(meticTBUTeIbHAS U MHUMasi yacTH). DyHKIMS J0/KHA BBIUUCIUTD Pe3y/IbTaT YMHOXKeHHs ABYX



KOMITJIEKCHBIX UMCesT U BePHYTh pe3ysbTar. [IporpamMma jo/pkHa 006ecrieunTs BBO, IByX KOMITIEKCHBIX
ylcesl ¥ BbIBOJ, pe3y/ibTaTa Ha 9KpaH.

5. DyHKUYS Moy4yaeT Ha BX0/[ KO3(PUIIMEHTHI KBa/IpaTHOTO YpaBHEHUS aX2+bX+C=O, T.e. 3
JeMCTBUTENBHBIX UUC/IA: a, b, c. DyHKIIMS 10/DKHA BBITIOTHATE HE0OXOIUMBIE TIPOBEPKU U BbI/IAaTh
pe3y/bTaT: K-BO KOpHel ypaBHeHHs U 3HaueHUs1 KOPHel.

Kpurtepuu oueHuBanus (oreHoYHoe cpeAcTBO - IIpakTHUeckoe 3ajaHue)

OueHka Kpurepuu orjeHuBaHus

Bce komnereHuy, Ha GopMHUpPOBaHUEe KOTOPBIX HaTpaB/ieHa AUCLUIIMHA, CHOPMUPOBAHBI Ha
YPOBHE He HIW)Ke MUHUMAJIBHO JIOTTyCTHMOTO.

3a4UTeHO

He Ectb rpy0ble ommbky. XoTs ObI 0iHa KOMIIETeHI[Us COPMUPOBAHA Ha YPOBHE HIDKE
3aUTeH0  MHHUMAJIbHO JIOMTyCTUMOTO.

6. YueOHO-MeTOANUECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs)

OcHOBHasi uTeparypa:

1. Oeiin H. ITporpammupoBanue Ha C++ : yueOHuK / [deiin H.; Yum3 U.; Xeaunrton M. - Mockaa :
OMK-npecc, 2023. - 674 c. - ISBN 978-5-89818-342-4., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=878903&idb=0.

2. I'ypukos Cepreii PoctrciaBoBru. OCHOBBI aJITOPUTMH3ALIMM U IPOrpaMMUpoBaHusi Ha Python :
Yue6Hoe rocobue / MOCKOBCKUH TeXHUUECKUM YHUBEPCUTET CBSI3U M MHGOPMATHKU. - 1. - MOCKRa :
00O "HayuHo-u3narenbckuii ieHTp MHOPA-M", 2023. - 343 c. - BO - bakanaBpuart. - ISBN 978-5-16-
017142-5. - ISBN 978-5-16-102278-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=837490&idb=0.

3. ®enopos /1. FO. TTporpaMmupoBaHue Ha si3bIKe BBICOKOTO YpoBHs Python : yue6HOe mocobwue / 1. FO.
denopoB. - 5-e u3g. ; mep. u gom. - Mockga : FOpaiir, 2023. - 227 c. - (Beiciiee obpa3oBanue). - ISBN
978-5-534-17323-9. - Tekct : snekTpoHHbIM // SBC "FOpait"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=871113&idb=0.

[oronHuTebHast TUTepaTypa:

1. T'puaunn Anekcanzap BukTopoBuu. MiHbopmalioHHbIe TexHooruu. [IporpamMmmupoBanye Ha C++ :
YuebHO-MeToMUeCKast iuTepaTypa / HOBOCMOMPCKUI TOCYapCTBEHHBIN TeXHUUeCKU YHUBEPCHUTET. -
HoBocubupck : HoBocubrpckuii rocyjapcTBeHHbIN TexHuyeckuid yauBepcutet (HI'TY), 2020. - 68 c. -
BO - bakanaBpuar. - ISBN 978-5-7782-4174-9., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=832996&idb=0.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHWeM IHCLIUIITUHBI):

[TporpammHoe obecrieueHue:
OC Ubuntu Linux: naketsi gyst C++, Python
OC Microsoft Windows:



C++, Python: TTO Microsoft Visual Studio Community Edition
Python: Anaconda, PyCharm, www.python.org
OC Android:
Python: Pydroid 3 (Android 6.0 w1 HoBee)
C++: Cxxdroid (Android 5.0 unu HoBee)
OC IOS
Python: Pyto (IOS 14 unu HoBee)
Python Code-Pad Compiler&IDE (I0S 12 unu HOBee)
C++: C/C++ Programming Compiler (IOS 11.02 umu HOBee)

NHurtepHeT-pecypcol:

1. CnpaBoyHuK 10 6ubmioTeke KoHTeliHepoB C++: https://ru.cppreference.com/w/cpp/container
2. CnipaBouHuK 1o s13bIKy Python 3: https://docs.python.org/3/reference/

3. CnpaBounuk o bubmoreke Python 3: https://docs.python.org/3/library/

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayfUTOPWU [/ TIPOBeJieHHs] y4eOHbIX 3aHSTHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHOU
MIPOrpaMMOM, OCHall[eHbl MYJbTUMeAUUHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpezicTBaMH 00yueHHsl, KOMITbIOTePaMH.

[MomereHyst 4711 CaMOCTOSITeNIbHOM paboThl 00YYalOIMXCST OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOXXHOCTBIO TIOAK/IIOUeHUs1 K ceTn "MHTepHeT" U obecriedyeHbl [JOCTYIIOM B 37I€KTPOHHYHO
MH(OpPMaIMOHHO-00pa30BaTe/bHYI0 Cpesy.

[Mporpamma cocrtaBieHa B cooTBeTcTBUuM ¢ TpeboBanusmu OI'OC BO mno HarpaBiIeHHUO
noarotoBky/cieruanbHocTy 03.03.03 - Pagrodusuka.

ABtop(b1): AparynoB Tumodeii HukonaeBuu, KaHAWJaT GU3MKO-MaTeMaTUUECKUX HayK.
3aBeayromuii Kadeapoii: [TaBmor Mrops CepreeBud, 10KTOp (DH3UKO-MaTeMaTHUECKUX HaYK.

ITporpamma o/jo6peHa Ha 3aceflaHUU MeTouuecKoi komuccuu ot 06.11.25, mpotokosn Ne 04/25.
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