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dopma oOyueHUs
OYHO-3a0YHasl

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucuurnvaa 51.B.[1B.05.01 TIpoekTHbIN NMPaKTUKYM MO MPUHLMIIAM ONTUMabHOCTU OTHOCUTCS K YaCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

npoyecchl u 06beKmbl
npeomemHol
obaacmu

06%eKmoe npedmemHoti
obnacmu

IIK-9.2: [lemoHcmpupyem
YMeHue NpumeHeHuUsl 3HaHUl K
MOOeAUpOBaHUIO NPUKAAOHbIX
npoyeccos u 06eKmos
npedmemuoli obaacmu npu
paspabomke NpozpamMmHo20
obecneueruss UC

IIK-9.3: Hmeem
npakmuveckuti onbim
MO0eAUpOBaHuUsl NPOYeccos U
06%eKmoe Ha npumepe
KOHKpemHol npedMemHoil

obnracmu

cmpameeuﬁ u nocmpoeHus

0606wWeHH020 A0pa

IIK-9.2:

Ymemb peanuzoebieamb
OCHOBHble a120pUMMmbl Memooos
HAaxXoxcOeHUst HeOOMUHUPYeMblX
8ekmopos u cmpameauii u
nocmpoeHust 0606weHHo20 0pa
Ha 06BeKNHo-

OpUeHMUPOBAHHDbIX A3bIKAX

IIK-9.3:

Bnademb memooamu u
cnocobamu nocmpoeHust
HeOOMUHUPYeMbIX 8eKMopos U

cmpameeutl, 1I0pa omHoweHust

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA IPOMEXXyTOUHOH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
ITIK-9: Cnocobex IIK-9.1: /lemoHcmpupyem IIK-9.1: Omuem no
Modenuposams 3HAHUe MemoouuecKux OCHO8 | 3Hamb Memoobl HAXOHCOEHUS. 1abopamopHbIM 3quém:
npuknadkbie (6usHec) | yodequposanus npoyeccos u | HeDOMUHUPYeMbIX 6eKMOPOE U pabomam

KoumposnbHble
80NpOCh!

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI

OYHO-3a04YHas
O011as TPy/J0eMKOCTBD, 3.€. 3

Yacos o yue0HOMY IJIaHY 108

B TOM 4HCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHUS JIEKIIHOHHOT'0 THIIA 0

- 3aHATHS CEMHHAPCKOro THINa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIe PaGoThI) 32




- KCP 1

caMocTosTe/IbHasA padoTa 75

ITpoMexxyTouHasi aTTecTaLus 0
3auéT

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C yYKA3aHUeM OmMBeO0eHHO020 HA HUX Ko/auyecmeda

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HaumeHoBaHHe pa3/iesioB ¥ TeM AUCLIUIUIMHBI Bcero B TOM 4HCIle
Jachbl
( ) KoHTakTHas pabora (pabota Bo
B3aUMO/IeIICTBUH C IIpero/iaBaTesieM),
Yackl U3 HUX
3aHSTHS CamocTosTe/bHast
CeMHUHapCcKOro pa6ora
3aHATUA THUIA o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakTHyeckue | Bcero Jacel
THUMAa 3aHsATHs1/1abopa
TOpHbIe
paboTsI), "acel

) 0 0 0 0

b b b b b

0 0 0 0 0
Peanu3auyst MeToJa AUHAMUUECKOTO NPOrPaMMUPOBaHHs HaX 0K /JeHHUsT 51 16 16 35
HeZIOMUHHMDYEMBIX BeKTOPOB U CTpaTeruit
Peanu3anyst mocTpoeHust 06061eHHOr o si/ipa rpada Mpy Ha/IMYHUK KOHTYPOB 56 16 16 40
ATTecranust 0
KCP 1 1
HUroro 108 0 32 33 75

Pea]’[HBaLIHH MeTO[dd AWHAMUWUYECKOT'0 IMMTPOrpaMMHUPOBaHUA HaXO0XAEHNA HEAOMUHUPYEMBIX BEKTODOB U

cTpareruit

CojepxaHue pa3/e/ioB U TeM AUCIUIUIUHBI

Peanmm3ariyist mocTpoeHusi 060011eHHOTO siApa rpada npu HaIMYuy KOHTYPOB

4. YueOHO-MeTOAMUYeCKOe 00ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B cebsi MOATOTOBKY K KOHTPOJIHBIM BOIIPOCAM U
3a/laHUsIM JI/IS1 TEeKYILlero KOHTPO/S M MPOMEeXYTOUHOM aTTeCcTalldy M0 MTOraM OCBOEHHsl AUWCLUIUIMHbI

MIPUBEJEeHHBIM B II. 5.

Kopotuenko A.T'., CmopsikoBa B.M., Uepneiiiosa H.H. ITpyuHIUIIEI ONITUMaIBHOCTH B 3a/ja4ax
TIPUHSTHS pelleHni. YueOHO-MeToquueckoe mocobue. - Hwkumii HoBropos: Hikeropoackuii

rocyHusepcureT, 2015, 44 c.

5. @DoHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCeBaeMOCTH U TMPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILIMHE (MOJAY/II0)




5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH

TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB MX OLleHUBaHHUSA:

5.1.1 TunoBsle 3ajaHus (OLeHOUHOE CPeACTBO - OTUeT Mo JIaGopaTopHBLIM padoTam) Jjisi OLIEHKHU

copmupoBaHHocTH Komnerennuu ITK-9:

1. Peanu3oBaTh MeTO/ TOMeUEeHHBIX TOUEeK OTbICKaHUA HeJOMUHHUDPYEeMbIX CTpaTeFI/If/JI " BEKTOPOB AJ1sd

abCoMoTHOro Npe/NouTeHNS 10 BEKTOPHOMY KPUTEpHIO.
2. Hamucats nporpamMmy peanusaliiy MeTo/a JUHaMHUUeCKOro IporpaMMHUPOBaHUs [J1sl HAXOX/eHUs

HeZIOMUHUPYeMbIX BEKTOPOB U CTPAaTervil.
3. TIporpamMMHO pea/nM30BaTh aJrOPUTM MOCTPOeHHs1 0060011{eHHOT 0 si/jpa rpada Mpy HaJIMUMK KOHTYPOB.

KpuTtepuu onieHMBaHus (OL[eHOYHOe CpeACTBO - OTUeT 1o J1abopaTopHBIM padoTam)

OneHka Kpurepunu orjeHrBaHUS
BrIrnoHeHbI Bce Wi O0JbIIasi YacTh ATAIOB PellieHus 3aJ,aud WM 3ajlada pelieHa C
3aUTeHO He3HauuTebHbIMU HefjoueTaMu. Kog v pe3yrbTaTel paboThl Ipe/icTaB/IeHb! IIPero/iaBaTestto B
CpOK.
BrIrosiHeHbI He Bce 3Taribl paboThI WM BBITIO/THEHBI HE B TTOJTHOM 00beMe (TIpefiCTaB/IeHo He
He o
TI0/THOE OTIMCaHKe JTarloB BBITIO/IHEHUS 3a/laHuiH, KOZi paboTaeT HEKOPPEKTHO, Pe3y/IbTaTbl PabOThI
3auTeHo
He Tpe/iCTaB/IeHbI TIPeIojaBaTesto).

5.2. OnucaHue MKaJI OIeHUBAaHUA Pe3y/IbTaTOB 00yueHHs MO0 JUCIUIIMHE IPH MPOMe)XyTOUYHOMH

aTTecTalyu

IIIkasa oueHMBaHUA C()OPMHUPOBAHHOCTH KOMIIETE€HI[UI

Yposen
b
chopmu Hey/J0BJIeTBOP Y/A0BJIeTBO 04YeHb
N/10X0 X0poIo OT/IMYHO MPeBOCX0/{HO
POBaHH HUTe/IbHO PHTe/IbLHO X0poIo
oCTH
KoMIeT
eHIUH
(uHAMK
aTropa
AOCTHXK He 3aUTeHO 3a4TeHO0
eHus
KoMIerT
eHIUH)
YpoBeHb
OTcyTcTBHE YpoBeHb poset
o N 3HaHUM B
3HaHUI MuHUManeH | 3HaHUH B obeme YpoBeHb
TeopeTH4ecKoro 0 obneme, ’ 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. o JIONyCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe o 1o11eM 3HaHUH B
HeBo3MOKHOCTb 1 ypoBeHb 1o11eM COOTBETCTB
MHUHHUMabHBIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTDH IIOJIHOTY - 3HaHUM. rporpamMme yioiiemM
o TpeboBaHMIA. TOATOTOBKH TIpeBbILLIAOL]e
3HaHUI [JonymeHo MOJrOTOBKU rporpaMme
Nwmenu mecto . Jomny1ieHo M IIpOrpammy
BC/Ie[ICTBUE MHOI'O . Jony1eHo MOJTOTOBK
rpyOble OIKUOKH HECKOJIbKO MO/JTOTOBKHU.
OTKasa HerpyObIx HECKOJIbKO u. Ombok
HecylecTse
obyuatorjerocs ot ombok Herpy0ObIx HHEIX HeT.
oTBeTa ormuboK
oumboK
OtcyTcTBHE [Ipu peleHun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilpopemonc | ITpopemoHCTp
MHHUMAa/IbHbIX CTaH/JapTHBIX TPUPOBaHbl | TPUPOBaHbl | TPHPOBaHbl | TPHUPOBaHBI | WPOBAaHHI BCe
YMenus | ymeHHH. 3a7a4 He OCHOBHBIe BCe BCe BCE OCHOBHbI®
HeB03MO>KHOCTB MPOAEMOHCTPUP | YMEHHSI. OCHOBHBI® OCHOBHBIe OCHOBHBIe YMeHUSI.
OLIeHWTDb Ha/lMuie | OBaHBI PemieHs! YMEeHUSI. YMEeHUSI. YMeHVsL. PereHs! Bce




Peruenst
BCe
Peruens! Bce
PerieHnl Bce | OCHOBHbIE
THUIOBbIE OCHOBHBIe
OCHOBHBIE 3azaun C
3a7iau C 3a/jauu C
3a71aunl. OTZeNbHBIM | OCHOBHEIE
. HerpyObIMH | HerpyObIMU
yMeHH#A BeimonHeHs! | U 3ajiaun.
OCHOBHbIE OlIMOKaMH. | OLIMOKaMHU.
BCJIE[ICTBHE BCe 33/]aHUsI | HecyllecTB | BbinosiHeHs!
ymeHust. imeu | BeinonHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3a/]aHus, B
MecTo rpy0Obie BCE BCe 3a/IaHust
obyuaroierocs ot obbeme, HO | HeJoueTaM | TMOJHOM
OIINOKH 3aZlaHuisl, HO | B TIOJTHOM
oTBeTa HEKOTOpbie U, obbeMe Ge3
He B obbeme, HO
c BBITIOJIHEH HeJloueToB
TIOJTHOM HeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu pereHnn o TPHUPOBaHBI TPUPOBAHBI
bl Habop TPHPOBaHBI ITpozieMOHCTp
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HpPOBaH
HeB03MO>XKHOCTh 3a/jay He HaBBbIKU IIPU npH .
ISt HaBBIKH TIPH TBOPUYECKHUI
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagbiku pelLeHust pelleHHN TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHbI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 337524 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMmUOKH u O1IMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€HUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJr0OTOBKH
NPEeBOCXO0/{HO Bce xomnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
MUCLIUIUIAHA, CHOPMUPOBAHBI HAa yDOBHE HE HIDKE «IIPEeBOCXOZAHO», MPOJEMOHCTPHUPOBAHbI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/IMYHO Bce KommereHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMHUPOBaHBI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIIIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OUeHb XOPOLLIOo»
X0po110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpHUTeab | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO [MUCLIMIUINHA, C)OPMHUPOBaHbI HA YPOBHE HE HIDKE «Y/IOBJIE€TBOPUTEILHO», MPU 3TOM XOTs ObI
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoB/eTBopure | XoTs Obl O7Ha KOMITIETEHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIETBOPUTEIHHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HPOMe)KyTO‘IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAaHHUA:



5.3.1 TumnoBbie 3apaHusi (oueHOUHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) /A OLEHKHU
copmupoBanHocTu KomnereHuu [1K-9

MeToj [vHaMUUeCKOT0 IMPOrpaMMUPOBaHUs HaXO0KeH sl HeIOMUHUPYeMbIX BEKTOPOB U CTpPaTeTruil.
Anroputm noctpoenusi 060061IeHHOTO si/ipa Tpada NMpy HaTMYMU KOHTYPOB.

Kputepuu onjeHnBaHus (0LleHOYHOEe CpeCTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kpurepuu onjeHrBaHUs

3auTeHo CTyJeHT fan pa3BepHYTHIN OTBET Ha BCe BOMPOCHI 6€3 CyI|eCTBeHHBIX OIIMOOK.

He 3auTeHO [Ipu OTBeTe CTy/IeHT AOMYyCKaeT IrpyObie OMMOKY B OCHOBHOM MaTepuarte.

6. YueOHO-MeTOANUYECKOE U HH()OPMALIMOHHOE 00ecreueHne JUCIUIUTHHBI (MOAYJIs1)

OcHoOBHasi uTeparypa:

1. Kopotuenko AHaronumii ['puropseBrd. [IpyHLIMIBI ONTUMaIBHOCTU B 3alauax MPUHSITHS PELLeHUH :
yuebHO-MeToguuecKoe rocobue / A. I'. Kopotuenko, H. H. YepHsiiioBa, B. M. Cmopsikoea ; HHI'Y um.
H. U. JlobaueBckoro. - Hwkuuii Hoeropog, : 3a-sBo HHI'Y, 2015. - 44 c. - TeKcT : 371eKTPOHHBIM. ,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=850078&idb=0.

[omnonHuTenbHas mureparypa:

1. BacunweB @. I1. Metoap! ontumusanuu. Y. 1. KoHeuHOMepHbIe 3a7,au onTuMur3alyy. [IpuHiun
MakcuMyma. /JJuHamuueckoe rporpamMmmupoBasuve / Bacunses @. I1. - Mocksa : MIJTHMO, 2021. - 619 c. -
HonyieHo YueOHO-MeTOAMUECKUM 00beIMHEHHEM T10 KITaCCUYeCKOMY YHHUBEPCUTETCKOMY
00pa3oBaHMIO B KauecTBe yueOHMKA /IS CTYZIeHTOB BBICIINX YueOHbIX 3aBe/jeHUi, 00yUaroiuxcs rmo
cneuyansHocty BITO 010501 «I1puknagHas MaTeMaTHKa U HHGOpMaTHKa». - KHUra u3 KosieKiuu
MIIHMO - Matematuka. - ISBN 978-5-4439-2167-9., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=828653&idb=0.

[TporpammHoe obecrieueHne v VIHTepHET-pecypchl (B COOTBETCTBHHU C COJiep>KaHUeM /IMCIATUIAHBI):

1. OnepaiuoHHbIe cucTeMbl ceMeticTBa MicrosoftWindows, nutjeH3sus o noamnucke Microsoftimagine.
2. Bpay3ep Google Chrome, npesoctaBisieTcsi 6eCryiaTHO Ha yC/IOBHSIX JIUI[EH3UOHHBIX COTJIAllleHnH Ha
TIpOrpaMMHOe obecrieueHre C OTKPBITBIM UCXOJHBIM KO/JOM.

3. Cpepa pa3pabotku cemetictBa MicrosoftVisualStudio, muiieH3sus mo noamnvcke Microsoftimagine.

4. Taketr MS Office.

7. MaTepua/IbHO-TEXHHYeCKoe ofecrneyeHre AUCHUIUIAHBI (MO/YJIs1)

YuebOHble ayAWTOPUM [i/is1 TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOrpaMMO#i, OCHaIleHbl MYyJIbTUMeAUHWHBIM 000py/0BaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
cpeAcTBaMu 00yYeHHsi, KOMITbIOTepaMH.



[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma coctaBieHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
noaroToBku/crerianbHocty 09.03.03 - [MpuknagHas nHGopMaTHKa.

Agstop(b1): KopoTueHko AHaTonuii I'puropbeBud, KaHuaT PU3MKO-MaTeMaTHUeCKUX HayK, JOLeHT.
3aBenytomumii kageapoii: [punyikuii Muxann XanMoBHY, JOKTOP TEXHUYECKUX HayK.

ITporpamMma ozob6peHa Ha 3ace/jlaHUM MeToAnuUeCKoi Komuccuu ot 13.12.2023, mpoTtokos Ne 3.
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