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Meronnueckue ykazaHus
no yueO6Hoil npaktuke YII1.03.01
po¢eCCUOHAIBHOTO MOTYJIS

I[IM.03 PeBpronpoBaHuE MPOrPaMMHBIX MPOIYKTOB
IpOorpaMMBbl ITOATOTOBKH CIELUAIMCTOB CPEHETO 3BEHA

10 CIIEITUAITBHOCTH
09.02.07 MuadopmarimoHHbIE CHCTEMBI U IPOIPAMMHUPOBAHKE

Caparos, 2024 ron



Meronnueckue ykazaHusa no yudeOHoi mpaktuke YII 03.01. mo cmeumanbHOCTH cpen-
Hero mnpodeccuonanbHoro odpaszosanus 09.02.07 «MupopmalioOHHbIE CUCTEMBI U MPO-
IrpaMMHPOBAaHUE» U B COOTBETCTBUM C TpeboBaHUsAMU DenepalbHOro rocy1apcTBEHHOTO
00pa3oBaTeILHOTO CTaHJapTa cpeaHero  mnpodeccuoHanibHOTO  00pa3oBaHUS IO
cnenuanbHoct  09.02.07 «MHpOopMaIimOHHBIE CUCTEMBI U MIPOTrPAMMHUPOBAHUEY, YTBEP-
XKJICHHOr0 IpHKa3zoM MuHHCTepcTBa 00pa3oBaHus U Hayku oT 9 nexabps 2016 roga Ne
1547 (3apeructpupoBad MunucrepctBoM toctuninu Poccutickoit denepanuu 26 nexadps
2016r., peructpanronnblii Ne44936)

Opranuzanus-pazpadoTunk: UHAHCOBO-TEXHOJIOTMUECKUNA KOJIIEIK

«CapaTOBCKI/Iﬁ I‘OC}’I[&pCTBGHHBIfI YHUBCPCUTCT TCHCTHUKU, OMOTEXHOJIOTUH W HH-

»eHepuu umenu H.M. Basunosa»

Pa3paboTuuk: 3p10una Onbra BuktopoBHa, npemnoiaBareinb

PaccmoTtpeno Ha 3acelaHMM TPEAMETHOM KOMHCCHU  ar-
POTEXHOJIOTUYECKUX JUCLUIIIIMH U MOAyJieH, mpoTtokoisl Ne 6 oT «11» auBaps 2024

roja.



HOACHUTEJIBHAA 3AIINCKA

1. OGyyaromuecs IpoxXoaaT yaeOHYI0 MPakTUKy 1o npodeccuonansaomy moayino [IM.03 PeBs-
IOMPOBAHHUE MPOTPAMMHBIX TPOAYKTOB COOTBETCTBHH C Y4EOHBIM IUIAHOM TI0 CIIEHUAIBHOCTH, T'paduKkom
y4eOHOTO Ipolecca u pabodel mporpaMMoil po(ecCHOHATBHOTO MOIYJIS.

2. YuebOHas mpakTUKa 1o NpoeCCHOHATFHOMY MOJYII0 HampaplieHa Ha (GopMHupoBaHUE y 00Y-
YAIOIUXCS YMEHUH, MPHOOpPETeHNE MEPBOHAYAILHOTO MPAKTHYECKOTO OIBITA U PEATU3yeTCs] B paMKax
po¢eCCHOHANBHOTO MOMIYJSI 10 OCHOBHOMY BHUIY IpodeccruoHanbHoi nesteabHoctd B/.03 Pebron-
pOBaHME MPOTPAMMHBIX MPOAYKTOB JUIS IMOCIEIYIONIEr0 OCBOCHHS UMM OOIIMX M MPO(ecCHOHATBHBIX
KOMITIETEHIIUH 110 U30paHHOM ClleUalbHOCTH.

3. YuebOHas mpakTHUKa MPOBOAUTCS B YICOHBIX, y4eOHO-TIPOM3BOICTBEHHBIX MaCTEPCKUX, JTabopa-
TOPUSAX, YIEOHO-OTBITHBIX XO3SHCTBAaX, YUEOHBIX MOJUTOHAX, Y4eOHBIX 0a3ax MPAaKTUKH U HHBIX CTPYK-
TYPHBIX MOpa3AeICHUIX 00pa30BaTeIbHON OPraHU3aIluH JIMO0 B OPraHU3aIMSIX B CHIEIIMAIBHO 000Py10-
BaHHBIX NTOMEIICHUAX Ha OCHOBE JOTOBOPOB MEKIY OpraHHM3aIHe, OCYIIECTBISIONICH AeATeIbHOCTD T10
00pa3oBaTesIbHOM MTpOrpaMMe COOTBETCTBYIOIIETO MPOGUIsS U B KOJUIEKE, B 00bemMe 36 4acos.

4. YyeOHas pakTHKa IPOBOAUTCS PENOAABATENIMU AUCIUILINH MPO(PECCHOHANBHOTO IUKIIA.

5. Pe3ynbpTaThl MpakTHKH OMPEESIOTCS MPOTrpaMMaMU TPAKTHKH, pa3padaTbiBaeMbIMH KOJLTE-
TDKEM.

6. OpraHuzanuio U pyKOBOJCTBO Y4EOHOH MPAKTUKOHN OCYIIECTBISIOT PYKOBOIHMTEIH TPAKTHKH
OT KOJIJIeDKA.

7. OGyyaromuiics B epuo/ IPOXOXKACHUS TPAKTUKU B OpraHU3alusx, o0s3aH:

-BBITIOJTHATH 33JJaHUS, TIPEAYCMOTPEHHBIE TIPOTPAMMON yIeOHOM MPAKTUKH;

-co0uro1aTh ACMCTBYIONINE B OPraHnU3alliy IPaBIiia BHYTPEHHETO PaclopsIKa;

-coOmoiaTh TpeOOBaHUS OXpaHBl TpyJda, OE30MACHOCTH KU3HENIEATEILHOCTH M TOXKapHOM
0€30MMacHOCTH.

8.00yuaromuiics UMeeT MpaBo:

- MOJIy4aTh KOHCYJbTAI[MHU 110 OpraHU3aIH IPAKTUKU;

-o0paraThbCsl K 3aMECTUTENIO JUPEKTOPA MO Y4eOHO-TTPOU3BOACTBEHHON paboTe, MPeaCTaBUTEISIM
aJIMMHUCTpPAIINH, PYKOBOJAUTEISM MPAKTUKHU OT KOJIJIE/IXKa 0 BOIIPOCaM OpraHu3aly MIPAKTHKY;

-CaMOCTOSITENIbHO BBIOMPATh MECTO MPOXOKIACHUS MIPAKTUKHU (IO COTIIACOBAHUIO C PYKOBOIUTENIEM
MIPAKTUKHU OT KOJUIEDKA), €CIIU MpoTrpaMMa MPaKTUKU MOXKET ObITh peaJn30BaHa B IaHHOM OpraHu3alluu.

9.K npoxoxaeHunto yueOHOW MPaKTHUKU JOMYCKalTCs 00yJaromuecs, OCBOUBIINE TEOPETUUECKHIA
Kypc 00y4eHHUs B paMKax MpopecCUOHATBHOIO MOTYJIS.

10.B mepuon mpoxoxkAeHUs MPaKTUKA OOydaroluiics BEeNET AHEBHHK NMPAKTHKU U COCTaBIISET
OTU&T MO pe3yIbTaTaM MPAKTHKU.

11.PykoBOaUTENb IPAKTUKHU OT KOJUIEIKA!

-IIPOBOJIUT C OOYYAIOIIMMUCS OpPraHU3allMOHHBIE COOpaHMS, 3HAKOMUT C LEISIMH U 3aJadyaMu
MIPAKTUKH, 0COOCHHOCTSIMH €€ OpraHu3aliy, IUIAaHUPYEMbIMH Pe3ylIbTaTaMu;

- HMHCTPYKTHUPYET OOy4arommxcs O coONoJIeHuu TpeOOBaHMUN OXpaHbl Tpyda, 0€30MacHOCTH
KU3HEJEATEIbHOCTH U TIOXKapHOK OE30MaCHOCTH «I10J POCTIHCHY;

-3HAKOMUT OOY4YaIOLIUXCS C MPOLEAYpaMHU OLIEHKU OOIIUX U MpodecCHOHATBHBIX KOMIETEHIIUH,
OCBOEHHBIX B XOJI€ MPOXOXKJIEHHsS MPAKTUKHU, (POpMaMU OTYETHOCTH U OLEHOYHBIMHM MaTepuajaMH
MIPOXOXKJICHUS MTPAKTUKH;

-KOHTPOJIUPYET peaIu3alMio MPorpaMMbl IPAKTUKU 00YUarOIMMCS U MTOCEIaeMOCTb IPAKTUKU;

-OKa3bIBACT METOJHMUYECKYI0O MOMOIIb OOyyaromeMycs HpHU BBIMOJIHEHUN WHIUBHyalbHbBIX
3aJJaHUi U cOOpe MaTepuaoB, HEOOXOAUMBIX JUISl OTUETa O MPAKTHKE;

-poBepsieT  CcOoOMoZieHne oOyyaromuMucs TpeOOBaHMN  OXpaHbl Tpyda, 0e30macHOCTH
KHU3HEIEATENLHOCTH U MOKAPHOM O€30MaCHOCTH B IEPUO/I IPOXO0XKACHUS MPAKTHKY;

-IPOBEPSET THEBHHUK IMPOXOXKIEHHUS TNMPAKTHKH, OTUYET O MPAKTUKE, COCTABIISET PELEH3HI0 Ha
BBITNIOJTHEHUE OTYETa C PACKPHITHEM MOJIOKHUTEIbHBIX MOMEHTOB OTYETa, YKa3aHHUEM OINOOK, HEJOUETOB.

12.PykoBoautensiMu y4eOHOH MPAKTHKH OT KOJUIEIXKA MO Pe3yJbTaTaM NMPakTHKH (GOpMUpPYETCs
aTTeCTAllMOHHBIH JIUCT, COJIepXKalUil cBeleHUs 00 ypOBHE OCBOEHHS 00ydaromuMes Tpo(hecCHOHATBHBIX

KOMIIETCHIIUH B IIEPUOJ IIPOXOKIACHUS IIPAKTUKHU.
o)



13.06y4aromumcsno pe3yiabrataM MPaKTUKH IPEAOCTABIISCTCS JHEBHUK MPAKTUKU COCTABIISCTCS
OTYeT y4eOHOU MpPaKTUKE.

14. TIpaktuka 3aBepmaercsa AuddepeHInpoBaHHbIM 3a4€TOM MIPU YCIOBUH IMOJIOKUTEIHLHOTO aT-
TECTAIMOHHOTO JIMCTA 10 MPAKTUKE PYKOBOAUTEIS MPAKTUKU OT KOJUIEPKa 00 YpOBHE OCBOSHHS IPO-
(beccnoHaTBPHBIX KOMIETEHIHA, TIOJTHOTH U CBOCBPEMEHHOCTH TIPEICTABICHUSI OTYETa O MPAKTUKE B CO-
OTBETCTBHH C 33J]aHUEM Ha MPAKTHKY.

15. Oryer yueOHOI npakTHKe 00yJaromuecs MPEACTABISAIOT B Buie O(OPMIICHHBIX HHCTPYKIIMOH-
HO-TEXHOJIOTHYECKUX KapT MO BUAaM paboT, MpeayCMOTPEHHBIX TPO(PECCHOHATBHBIM MOIYJIEM.

IJIAHUPYEMBIE PE3YJIbTATHI OBYYEHHWSA TP IMTPOXOXKJIEHUA YUYEBHOM
IHPAKTUKH

B pesynbrare mpoxoxaeHus: yueOHOW MPaKTUKH OOYUYAIOIIHMICS HOJKEH MPOJIEMOHCTPUPOBATH
CIIEyIOIINE Pe3yIbTaThl OOyYEHHUSI.

OO0uue KoMNeTeHMU:
OK 01. Beibupats CHocoObl  pelleHus 3a1a4 npodeccuoHanbHOM fes-
TEITBHOCTH, TPUMEHHUTEIHHO K Pa3TUIHBIM KOHTEKCTaM
OK 02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA MOMCKA, aHAIN3a ¥ MHTEPIPETANU HHPOPMALINH, 1
MH(POPMAITMOHHBIE TEXHOJIOTHH JIJIS1 BHITIOJTHEHMSI 337249 PO GECCHOHATBHOU e TETLHOCTH.
OK 09.[Tosb30BaThcst TpoecCHOHATBHON TOKYMEHTAINeH Ha TOCYAapCTBEHHOM W HMHOCTPAHHOM
SI3BIKAX.

IIpodeccuonanbHble KOMIETEHIIUN:
[TIK 3.1 OcyiecTBisiTh peBRIOMPOBAHUE MPOTPAMMHOI0 KOJa B COOTBETCTBUHU C TEXHUUYECKOU J0-
KyMEHTalHen
[1K 3.2. BbIoiHATh NpoLEecCc U3MEPEHUS XapaKTEPUCTUK KOMIIOHEHT MPOTPAMMHOTO MPOAYKTA JJIs
ONPENIETEHUsI COOTBETCTBUS 3aIaHHBIM KPUTEPHUSIM.
I1K 3.3 I[Ipou3BoauTh MccIen0BaHruEe CO3AAHHOTO MTPOTrPAMMHOTO KOJIa C HCTIOIh30BaHUEM CITeIra-
JIU3UPOBAHHBIX MMPOTPAMMHBIX CPEJICTB C LENbIO BBISIBICHUS OIIMOOK U OTKJIOHEHUS OT aJITOPUTMA.
[1K 3.4 [IpoBoaUTH CPaBHUTENBHBIN aHAIN3 MPOTPAMMHBIX IPOJAYKTOB U CPEJICTB pa3-
paboTKH, C LENbIO BBISBICHUS HAWIYUYIIETO PEIICHUs COTJIACHO KPUTEPUSIM, OIpeie-
JIEHHBIM TEXHUYECKUM 33JIaHUEM

B pesynpTaTe mpoXOoKIEHUS MPAKTUKU OOYYAIOIIUICS H0JI2KeH NPHOOPecTH TNepBHYHBII
NMPAKTHYECKHU il ONBIT:
M3MEpEeHUs XapaKTEPUCTUK MPOTPAMMHOTO MTPOEKTa;
-MCIOJIb30BaHUSI OCHOBHBIX METOIOJIOTHII MPOLIECCOB Pa3pabOTKH MPOrPAMMHOTO OOECTICUeHUs;
-ONTUMU3ALMN TMPOTPAMMHOTO KOJA C HCIIOJb30BAHUEM CIEHUATU3UPOBAHHBIX MPOTPAMMHBIX
CpEeICTB
.yMeTb:
-paboTaTh ¢ MPOEKTHOM JOKyMEHTaluel, pa3paboTaHHON ¢ HCIOIB30BaHUEM I'paUUECKUX SI3BIKOB CIle-
nuduKaIuim;
-BBINIOJIHATHh ONTUMM3ALUI0 MPOrPAMMHOTO KOJIa ¢ MCIOJIb30BAaHUEM CIELMATU3HUPOBAHHBIX IIPOrPaMM-
HBIX CPEJCTB;
-MCIOJIb30BaTh METO/Ibl U TEXHOJIOIMU TECTUPOBAHUS U PEBBIOMPOBAHMS KOJIa U MTPOEKTHOM JOKyMEHTa-
1IUH;
-IIPUMEHSTH CTAaHJAPTHBIE METPUKH 10 IPOTHO3UPOBAHUIO 3aTPaT, CPOKOB U KaueCTBa.
3HATh:
-3aJ1a4y¥ JIAHUPOBAHUS U KOHTPOJISL PA3BUTHUSI IPOEKTA;
-IIPUHIUIIBI TIOCTPOEHHUS CUCTEMBI IEATEIbHOCTEN MPOrPAMMHOTO MPOEKTA;
-COBpEMEHHBIE CTaHJApThl Ka4yecTBa MPOTPAMMHOTO MPOAYKTa U MPOIIECCOB €ro00eCcTIeueHusl.



3AJJAHUE HA YYEBHYIO IIPAKTHUKY

Ha 6a3e @uHAaHCOBO-TeXHONIOTHYeckoro koswemka @I'bOY BO BaBunoBckoro yHuBepcureTa KaOMHET C

KOMIIBIOTEpAaMH M YCTAHOBJIGHHBIM MPOTPAMMHBIM ~ OOECHEUCHHEM  C 20 r.
o 20 r.
Iiji (:;fjlilgi) Jloka3aTe/bCTBA BBINOJHEHUsA padoT

1. | CormacoBaTth MOPSAOK BBITIOJHEHHS 3a]1a- OdopmiteHHAS VHCTPYKIHOHHO-TEXHOJIOTHYeCcKast
HUH ¢ PYKOBOJAUTEIIEMITPAKTHKH OT KOJIJIE- KkapTa Ne |
JoKa.
[IpoiiTh MHCTPYKTaX IO O3HAKOMIIEHUIO C
TpeOOBaHUSIMU OXPaHbI TPY/1a, TEXHUKU
0€30TMacHOCTH, MOXKapHOU OE30MTaCHOCTH
Pabora ¢ npoekTHOI JOKyMeHTalue, pas-
paboTaHHOM CHUCIOJIb30BaHUEM Tpaduyde-
CKHX SI3BIKOB CTICITHU(UKAITHH.

2. | Pabora ¢ HpoeKTHOf/'I JIOKyMeHTaIII/IeI?'I, paspa- OdopmiteHHas MHCTPYKLIMOHHO-TEXHOJOTHUECKas
OOTaHHOW C WCIIOJB30BAaHWEM Trpadudeckux | kapra Ne 2
s3pIKOB  crieniudukanuii.  [Iporno3upoBanue
3aTpar, CpPOKOB M KadecTBa C IIOMOUIBIO
CTaHJAPTHHIX METPUK.

3. OnTuMusanus MPOrpaMMHOI0 KOJa C UC- OdopmiieHHas MHCTPYKLIHOHHO-TEXHOJIOTHYECKast
I10JIb30BaHUEM CIICIITUAITN3UPOBAHHBIX IIPO- kapra Ne 3
TPAMMHBIX CPEJICTB

4.| Mcnonp30BaHNE METOJOB M TEXHOJOTHH Te- | OopMieHHas — MHCTPYKIMOHHO-TEXHONOTHICCKas
CTUPOBaHMs M PEBBLIOUPOBAaHMS Koja M Ipo- | kapra Ne 4
€KTHOW JOKyMEHTAIU!

5. | Ucnonp30BaHKe METOJOB M TEXHOJIOTHH Te- | OpopMieHHas — MHCTPYKLMOHHO-TCXHONOrHYCCKas
CTUPOBAHMs M DPEBLIOMPOBAHHUS KOJA M Ipo- | kKapra Ne 4
€KTHOW TOKYMEHTAIU!

I/IHCTPYKTa)K Ha pa60qu MECCTC II0O O3HAKOMJICHHUIO C Tpe6OBaHI/I${MI/I OXpaHbl Tpyda, TEXHUKU

6630HaCHOCTI/I, HO)KapHOﬁ 6630HaCHOCTI/I, a TaKXKC IIpaBUJIIaMU BHYTPCHHETO TPYAOBOI'O paclopsaKa

MpoBeJI

/ /
JIomKHOCTH TTonmuce DHO

JHara « » 20 T.

3anaHne BbIIAJ PYKOBOAMTEIb NPAKTHKH OT KOJLJIEAkKA:
/ /

JIoImKHOCTH TTommnuce ()5(0]
Jara « » 20 T.
3agaHue MoJy4HII:
/ /
dUO
Jara « » 20 T.




ATTECTAIIMOHHBIN JIUCT IO MMPAKTUKE O YPOBHE OCBOEHHUA
MNPO®ECCHOHAJBHBIX KOMIETEHIIUIA

[Tpodeccuonansubiii Moayns [IM.03 PeBblonpoBaHue MporpaMMHBIX POTYKTOB
OOyyaroruiics
Kypca no crnenuanbHoctd 09.02.07 MHpOpMaIMOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUE YCIICIIHO
mpomiesl y4eOHyI0 TPaKTHKy B oObeme 4acoB C «__ » 20 I. MO0 «__ »
20 r.Ha 6aze ®dunaHcoBo-TexHOJIOTHYECKOTO Kosuiemka OI'BOY BO BasuiioBckoro
YHHBEpPCHTETa KaOMHET TEXHUYECKOTO ocHameHus i cnenuaibHocTH 09.02.07 MHpopManuoHHBIE
CHCTEMBI U IPOTPaMMHUPOBAHHE.

B xoze yueOHOI npakTUKK 00yJarOIIMMCsl OCBOEHBI MPOECCHOHAITBHBIE KOMITETCHITHH .

Pe3syabTar
IIpopeccnonanbHas
Kon IIK YpoBHU 0cBOCHUA 0CBOECHHUSA
KOMIIETeH U
(ot 1 104)
MK 3.1. OcymiecTBnATh peBbloMpO- | 1 ypoBeHb. [leMOHCTpUpyeT »JIeMEHTapHble  yYMEHHS U
BaHHME MPOIPaMMHOIO KOJa | 3HaHMS, JOMYCKaeT ONIMOKH TIpH  PEBHIOMPOBAHUHU
B COOTBCTCTBHU C TCXHUYC- MporpaMMHOro KojJa B COOTBECTCTBHU C TEXHUUECKOM
CKOM JJOKyMEHTaluen JOKyMEHTaIe, paboTaeT MOJA KOHTPOJIEM pPYKOBOAMUTEIS

MPaKTUKK 100aBUIa

2 ypoBeHb. JleMOHCTpuUpyeT yMeHHMS U 3HaHUS B
PEBLIOMPOBAHUM TIPOTPAMMHOTO KOJIa B COOTBETCTBHM C
TEXHHYECKOM JOKyMeHTalle, paboTaeT MoJx KOHTPOJIEeM
PYKOBOIMTENSA IPAKTUKH

3 ypoBeHnb. J[eMOHCTpUpPYET YMEHHUS, 3HAHUA U MIPAKTUIECKHE
HaBBIKM, CAMOCTOSATEIbHO OCYLIECTBIIIET PEBBIOUPOBAHUE
IIPOrPaMMHOTO  KOJa B COOTBETCTBUU C TEXHUYECKOU
JIOKyMEHTal el

4 ypoBeHb. [leMOHCTpHpYET BBICOKHII YpOBEHb YMEHHIA,
3HaHUH M TPAKTHMYECKUX HABBIKOB, CBOOOIHO OCYIIECTBIISIET
PEBBIOMPOBAHKME IPOIrPAMMHOIO KOAA B COOTBETCTBUM C
TEXHUYECKOM TOKyMEHTalUEH.

K 3.2. Bomonuate mpouecc u3Mme- | 1 ypoBeHb. J[eMOHCTpHpYET »JJI€MEHTapHBIE  YMEHHS H
peHMs XapaKTepPUCTHUK KOM- | 3HAaHMS, JOMyCKaeT OIIMOKM NP BBHIIONHEHHH Hpolecca
MIOHEHT IIPOrPaMMHOIO IIPO- | U3MEPEHUS]  XAapPAKTEPUCTUK  KOMIIOHEHT  IIPOTrPaMMHOI0
JOyKTa JUIS ONpPEIENCHUs CO- | MPOAYKTa JJIsi  ONpEAETCHUS COOTBETCTBHSA  3aJaHHBIM
OTBETCTBMS 3aJaHHBIM KpH- | KpUTEpHsAM, paboTaeT T1OX KOHTPOJIEM PYKOBOIHUTEIS

TEPHSM. HpaKTUKU
2 ypoBeHb. J[eMOHCTpUpPYET YMEHUS U 3HAHUS B BBHIIIOMTHEHUH
nporecca H3MEpPeHHs XapaKTEPUCTUK KOMIIOHEHT
MIPOTPaMMHOTO TIPOAYKTA [UISi OINpPEICTICHUS] COOTBETCTBUS
3aJlaHHBIM ~ KpPHUTEpPHAM,  paboTaeT TOX  KOHTPOJIEM

PYKOBOZUTENS NPAKTHKH
3 ypoBeHb. J[eMOHCTpUpYET yMEHUS, 3HAHUA U NPAaKTHIECKHE
HaBBIKH, CaMOCTOSTENIFHO BBIMOIHAET IPOIECC H3MEPEHUS
XapaKTEPUCTUK KOMIIOHEHT TPOrPaMMHOTO IPOAYKTA IS
OIPEEIEHHS COOTBETCTBHSA 3aJaHHBIM KPUTEPHUSIM.

4 ypoBeHb. [leMOHCTpPHpYET BBICOKHI YpPOBEHb YMEHUH,
3HAaHUH ¥ MPAKTHYECKNX HaBBIKOB IIPH BBITIOJIHEHUH TIPOIIEcca
W3MEPEHNsI  XapaKTePUCTHK  KOMIIOHEHT IPOTPAMMHOIO
MPOAyKTa Il ONpPEIENeHNUS COOTBETCTBUS  3aJaHHBIM

KPHUTEPHUSIM
[IK 3.3 IIpomsBomuts uccnenoBanue | 1 ypoBeHb. J[eMOHCTPUpPYET OSJIEMEHTApHBIE  YMEHUS U
CO3ZaHHOTO  MPOrPaMMHOIO | 3HaHMS, JOIYCKAaeT OIIMOKM IPH HCCIEJOBAHWM CO3JaHHOTO
KOZIa C UCIIOJIB30BaHUEM CIIe- | MPOrpaMMHOrO Kofa c HCIOIb30BAHUEM
LUAIN3UPOBAHHBIX IpO- | CHIEHUAIN3UPOBAHHBIX IPOTPaMMHBIX CPEACTB C  LEIBIO

TPaMMHBIX CPEJICTB C ILENBIO | BBISBIICHHUS OMIMOOK M OTKIOHEHHUsS OT alroOpuTMa, padoTaer
BBISIBJICHHS OIIMOOK M OTKJIO- | MO KOHTPOJIEM PYKOBOIHTENS MPAKTUKU

HEHUSI OT aJITOPUTMA. 2 ypoBeHb. [leMOHCTpHpyeT yMEHHS U 3HaHHI B
HCCIIEAOBAaHUM  CO3JAHHOTO  IPOrPpaMMHOrO  Koja ¢
WCIIONIb30BAaHNEM G CIICIMAIN3UPOBAHHBIX  MPOTPAaMMHBIX




Cp€ACTB C ICJIbIO BBIABJICHUA OIIMOOK M OTKJIIOHEHHS OT
ajropuTrMma, pa60TaeT noJ  KOHTpOJIEM PYKOBOAUTEIIA

MPAKTUKHU
3 YpPOB€HB. I[eMOHCTpI/IpyeT YMCHUS, 3HAHUA U IPAKTHUICCKUC
HaBBIKH, CaMOCTOATCIBHO MMpoOBOAUT HUCCICOA0OBAHNEC

CO3JaHHOTO MPOrpaMMHOIO KOZAa C  HCIOJIB30BaHHUEM
CHELMaNIU3UPOBAHHBIX MPOTPAMMHBIX CPEICTB C  LEJbIO
BBISIBJICHUSI OLIMOOK ¥ OTKJIOHEHUSI OT aJITOPUTMA

4 ypoBeHb. [leMOHCTpHpYET BBICOKMII YpOBEHb YMEHUI,
3HAHUH W TPAKTUYECKUX HABBIKOB IPH HUCCIEAOBAaHUU
CO3JaHHOTO MPOrpaMMHOIO KOZAa C  HCIOJIB30BaHHUEM
CHELMANIN3UPOBAHHBIX MNPOTPAMMHBIX CPEICTB C  LEJbIO
BBISIBJICHHSI ONIMOOK M OTKJIOHEHUsI OT aJITOpUTMa.

K 3.4 IIpoBogute cpaBHUTENBHBINH | 1 ypoBeHb. J[eMOHCTpHpPYET 3JlE€MEHTapHblE  YMEHHUS W
aHAJIM3 MPOTPaMMHBIX MpPO- | 3HAHUS, JIOITyCKaeT OLINOKH pu MIPOBEICHUU
JIYKTOB M CPEJCTB pa3palbOT- | CPAaBHUTENBHOTO aHalk3a MNPOrPaMMHBIX IPOAYKTOB U
KM, C UEJbI0 BBISBICHUS | CPEICTB pa3pabOTKH, C IEIbI0 BBISBICHUS HAWITYYIIETO
HAWIY4IIeTOo PELIeHUs] CO- | PELICHUs COTNIaCHO KPUTEPHUSAM, ONpeeIeHHBIM TeXHUYECKUM
IJIACHO KPUTEpHUsM, ONpene- | 3aJaHueM, paboTaeT 1Moj| KOHTPOJIEM PYKOBOJAUTENS MPAKTHKA
JIEHHBIM TEXHUYECKHUM 3afa- | 2 ypoBeHb. J[eMOHCTpUPYET YMEHHUS U 3HAHUS B MIPOBEIECHUU
HHEM CPaBHUTEIBHOIO aHajlu3a MPOrPaMMHBIX TPOAYKTOB H
CpeicTB pa3pabOTKU, C LEIbI0 BBIABICHHS HAWIY4ILIEro
pEeLIeHNs COTIAaCHO KPUTEPUSIM, ONpeIeNeHHBIM TEXHUYECKUM
3a/laHueM, paboTaeT Mol KOHTPOJIEM PYKOBOIUTENS MPAKTUKU
3 ypoBeHb. J[eMOHCTpUpPYET YMEHHUS, 3HAHUA U IIPAKTUIECKHUE
HaBBIKHM, CAMOCTOATENBHO NMPOBOAUT CPaBHUTENIBHBIN aHAU3
IPOrPaMMHBIX NPOIAYKTOB M CPEACTB pa3pabOTKH, C LEIbIO
BBIABJIICHUS. HAWIYUILEro pELICHUs] COIJIACHO KPHUTEpHsIM,
OIpEEICHHbIM TEXHUYECKUM 3aJaHUEM

4 ypoBeHb. [leMOHCTpHpPYET BBICOKMII YpOBEHb YMEHHIA,
3HaHMH UM TPaKTUYECKUX HABBIKOB IPU  IPOBEICHUHU
CPaBHMUTEIBHOTO aHalM3a IPOrPAMMHBIX HPOAYKTOB H
CpeicTB pa3pabOTKH, C LENbl0 BBIABICHHA HAWIY4IIEro
PELIEHHUs COrTacHO KPUTEPUSIM, ONPEIEICHHBIM TEXHUYECKUM
3aJlaHHEM.

YpoBeHb | COOTBETCTBYET OLIEHKE «HEYI0BIECTBOPUTEIILHOY
YpoBeHb 2 COOTBETCTBYET OLIEHKE «YAOBIECTBOPUTEIILHO
YpoBeHb 3 COOTBETCTBYET OLIEHKE «XOPOILIO)

YpoBeHb 4 COOTBETCTBYET OLIEHKE «OTIMYHOY

3akmaouenne: KauecTBO BBITOJTHEHHBIX pa60T COOTBCTCTBYCT YPOBHIO OCBOCHUA Hpocbeccn—
OHAJIBHBIX KOMHCTCHHHﬁ, TCXHOJOTHUAM H Tpe6OBaHI/I$IM OpraHu3alvu IMPOXOKACHUA yqe6H0171 IIpaKTu-

KH.

Iloamuce PYKOBOAUTCIIA MMPAKTUKHU OT KOJUICZKA

JIomKHOCTD TTonmuck DdUO

JlaTta « » 20 r. (mocneaHui JeHb MPAKTUKH)




XAPAKTEPUCTHUKA HA OBYYAIOIIEI'OCA
O OCBOEHUIO MTPO®ECCUOHAJIBHBIX ¥ OBIIIUX KOMIIETEHIIUHI B IEPHUO/]
MMPOXOXJIEHUA YUYEFHOM MIPAKTUKH
[To mpodeccuonansHomy Moyt 1IM.03 PeBpronpoBaHne mporpaMMHBIX MpoaykToB OOydaromuiics

npoxoaui (J1a) ya4eOHYI0 IPAaKTUKY C 1o
Ha 6aze @uHAHCOBO-TeXHONIOTHYecKoro koswemka @I'bOY BO BaBuiioBckoro yHuBepcuTeTa KaOMHET C
KOMITbIOTEpAaMH U YCTaHOBJIEHHBIM ITPOIPaMMHBIM 00€CIIEYEHHEM OCBOMII(A):
- mpodeccrnoHaTbHbIE KOMIIETCHIINH:
I1K 3.1 OcyuiecTBisiTh peBbIOMPOBAHUE IPOTPAMMHOI0 KOJIa B COOTBETCTBUU C TEXHUUECKOH JOKY-

MEHTAalMEN C YPOBHEM OCBOCHHS;
1K 3.2. BbIIOJTHATH Npoliecc U3MEPEHUS XapaKTEPUCTUK KOMIIOHEHT TPOrPaMMHOTO MPOJIYKTA JIsI
OIIPENIEIEHUS COOTBETCTBUS 3aJaHHBIM KPUTEPUSIM C YPOBHEM OCBOECHUH.

1K 3.3 [Ipon3BoguTh UCCIIEIOBAHNE CO3TAHHOTO TIPOTPAMMHOTO KOJa C MCIIOJIb30BAHUEM CIICIINATH3H-
POBaHHBIX TTPOTPAMMHBIX CPEJICTB C IEbIO BBISBICHUS OMMOOK U OTKJIIOHEHUS OT aJrOpuTMa

c YPOBHEM OCBOEHUS

I1K 3.4 [1poBOAWTE CPaBHUTEIBHBIN aHATHM3 MPOTrPAMMHBIX TPOJTYKTOB M CPEJICTB pa3pa-

6OTKI/I, C OCJIBIO BBIABJICHUA HAWITYYIICTO PEHICHUA COTJIACHO KPUTEPUAM, OITPEACTICHHBIM

TECXHUYCCKUM 3aJaHUEM C YPOBHEM OCBOCHUA
- O6HII/I€ KOMIICTCHIINH B COOTBECTCTBUMH C 3aa4aMiu HpOCbGCCHOHﬂJ'IBHOﬁ NCATCIIEHOCTU .
OK 01. Beibupats crocoObl  perieHus 3a1a9 npodeCCHOHAIBHON Jiesi-
TENBHOCTH, IPUMECHUTEIBHO K PA3JIUYHBIM KOHTEKCTaM C YPOBHEM OCBOCHHSI.

OK 02. HUcnons30BaTh COBPEMEHHBIE CPEJCTBA MOWMCKA, aHAIW3a M MHTEPIIpETAIuu UHGOPMAINH, U
WHPOpPMAIIMOHHBIE TEXHOJOTHUH U  BBIMOJIHEHHWS 3a7ad  MpOo(ecCHOHaNbHON  JesTeIhbHOCTH
c YPOBHEM OCBOCHHSI.

OK 09.ITonw30Batbcst mpoeccHoHaTbHON JOKyMEHTAIMEH Ha TOCYTapCTBEHHOM M MHOCTPAHHOM SI3bI-
Kax ¢ YPOBHEM OCBOCHHSI.

HO,Z[HI/ICB PYKOBOAUTEIIA MPAKTUKH OT KOJUICIXKA

JomxHoCTh OIIIUCE dUO

JaTa « » 20 T. (nocineonuii OeHb NPAKMmMuKu)




Kpurtepun onenuBanus ypoBHeil 0CBOeHHUsI 001U X KOMIIETEHIIHI

Mudp
KOMIIETEHI]
10

IInanupyemMsble pe3yJIbTATHI
o0y4eHust

YpoBHH ocBOeHUSs

OK 01.

Bei6upats CII0COOBI
MPUMEHUTENBHO K pa3yiny-
HBIM KOHTEKCTaM

1 ypoBens He ymeer BBIOMpaTh CIOCOOBI pelIeHHS 3ajaad
npohecCHOHANILHOM AeATeTbHOCTH TPUMEHUTENBHO K Pa3InYHbIM
KOHTEKCTaM.

2 ypoBenb Cnabo opHeHTUpYeTCS B BBIOOpE CIOCOOOB pPEIECHHS
3amad  Mpo(ecCHOHANLHON AEATEIBHOCTH, IPHUMEHHUTENFHO K
pa3IMYHBIM KOHTEKCTaM

3 ypoBenb VYMmeer BHIOMpaTh CIOCOOBI pEUICHHUS 3ajad
npo(heCCHOHANILHOM JIeSITeNbHOCTH, TIPUMEHHUTENBHO K Pa3IMIHbIM
KOHTEKCTaM.

4 ypoBenb CBOOOIHO M YETKO BBIOMpAET CIIOCOOBI pEIICHHS
3amad  MpoecCHOHANLHON AeATEIbHOCTH, IPUMEHHUTENBHO K
pa3INYHBIM KOHTEKCTaM

OK 02.

Hcnons3oBaTh COBpeMEHHBIE
CpelcTBa IIOMCKA, aHalIu3a U
uHpopma-
UH(OPMAILIMOHHBIE

UHTEPIPETALUU
MU, |
TEXHOJIOTMU JIs1 BBIITOJIHCHUA
3a1aq npodeccruoHaTbHON

eI TENILHOCTH.

1 ypoBennr He ymeer oCyIIecTBIATh MOMCK HH(POPMAIHH,
HEeo0X0IMMOi Ui 3¢ PeKTUBHOTO BBITIOJTHEHUS
npoecCHOHANBHBIX 33784 W HE yMEeT  WCIOb30BaTh
I/IHd)OpMaI_II/IOHHO-KOMMyHI/IKaI_H/IOHHI)Ie TEXHOJIOTHUHN B
npohecCHOHANBLHOM JIeITeIbHOCTH.

2 ypoBeHb OCyILECTBIISET MOKCK U UCIIOIb30BaHHE UH(OpMaIHH,
HEOOXOAUMOM TS 3¢ HEeKTUBHOTO BBITTOJTHEHHU S
npo(eCCHOHANBHBIX 33/la4 10 HHCTPYKIUSIM PYKOBOJUTEIS
IMpaKTUKH YPOBEHbB, NPpUMECHACT I/IH(bOpMaL[I/IOHHO-
KOMMYHHUKALIHOHHBIE ~ TEXHOJIOTMM B  HPO(ECcCHOHAILHON
JEATENBHOCTH  TONBKO IOJ  PYKOBOACTBOM  PYKOBOIHTEILI
HPaKTHKH.

3 ypoBenb CrnocoOeH OCYIIECTBIATh TOMCK HWH(OpMaIHy,
HEOO0XOAUMOM s 3¢ pekTUBHOrO BBINIOJIHEHU S
npoeCCHOHANBHBIX 3a7[ad U HMCHOJIb30BaHue MH(OPMALMOHHO-
KOMMYHUKALIUOHHBIX ~ TEXHOJIOTUH B npodeccroHaIbHON
JeATENbHOCTH.

4 ypoBenb [IposBisieT TBOpPYECTBO, MHHLHMATHBY IPH IIOHUCKE
HeoOxonumoit uHpopManuu, 3(PQPEKTHBHO HCIONb3YeT ee B
paborte, CBOOOIHO BJIAJIEET uH(popMaIoHHO-
KOMMYHHUKAIIUOHHBIMH TEXHOJIOT HSIMH.

OK 09.

[Nonb3oBateest  mpodeccuo-
HaJbHOU NOKyMEHTAalUed Ha
TOCYapCTBEHHOM U

CTpaHHOM S3BIKaXx.

HUHO-

1 ypoBenb He ymeer mnonp3oBaThcs MPodheCCHOHATLHOM
JOKyMeEHTall1ell Ha roCyAapCTBEHHOM M HHOCTPAHHOM SI3bIKE

2  ypoBeHb YMeeT  IONB30BAaThCA  MPO(ECCHOHAIBHON
JOKyMEHTaIlell Ha TOCYyJapCTBEHHOM M HHOCTPAHHOM SI3BIKE,
paboraeT moJ pyKOBOACTBOM PYKOBOAUTEIS

3 ypoBenb CrocoOeH TMONB30BATHCA npodeccroHaTbHON
JOKyMEHTaIlMeil Ha TOCYyAapCTBEHHOM M HHOCTPAHHOM SI3bIKE

4 ypoBenb CBOOOZHO TIONB3YIOTCS npodeccroHaIbHON
JOKyMEHTaIleil Ha TOoCyJapCTBEHHOM M HMHOCTPAHHOM S3bIKE H
HCTIONB3YeT NX B pabote




MuHHCTEPCTBO CENBCKOTO X034McTBa Poccurickon denepanuu
denepanbHOE rOCYAApCTBEHHOE OI0JKETHOE 00Pa30BaTENbHOE YUPEKACHUE
BBICILIETO 00pa30BaHUs
«CapaToBCKull TOCYJIapCTBEHHBIM YHUBEPCUTET T€HETUKHN, OMOTEXHOJIOTUH U UHXKCHEPUU
umenu H.W. Basunosay»

PUHAHCOBO-TEXHOJOTHYECKHUN KOJNJIEIK

JAHEBHUK
YYEBHOMU ITPAKTUKHA

[TPO®ECCHUOHAJILHBIM MOJTYJIb
IIM.03 PeBbloMpoOBaHUE NMPOrPAMMHBIX POAYKTOB

no obpazoBarenbHoi porpamme CIIO — mporpamMme NOATOTOBKH CIIEIIMATIMCTOB CPeIHE-
ro 3BeHa
Cneunansaoctsb 09.02.07 MHpOopMaIimoHHbIEe CUCTEMBI U POTPAMMHUPOBaHUE

(®.1N.0 obyuarormierocs)
KypcC rpyrima

Ha 0Oasze PuHaHCOBO-TexHONOrmyeckoro komwiemka DOI'BOY BO BaBuioBckoro
VHUBEPCUTETA KAOMHET TEXHUYECKOrO OCHAIEeHud it crnernraiabHoct  09.02.07
MuadopMatmoHHbIe CUCTEMBI 1 TPOTrPAMMUDPOBAHHUE.

BpeMsi IpoXoKIeHUs IPAKTHKH C «» 20 . MO« » 201

PVKOBOI[I/ITC.]I]) MNIPAKTHKHU 0T KOJIJICIXKA npenoaaBaTeJb
(®.1.0., 1omKHOCTB)

Caparo¥



JHEBHUK PABOT

Ne i/ m
Jara

Coaepixkanue pador
(mpumep)

KoaudecTBO
3aTpa4YeHHOro
BpeMeHH

IHoanucek pyko-
BOAMTEJIA NPaK-
THKH

[Ipomies MHCTPYKTAX 110 O3HAKOMIIE-

HUIO C TpeOOBAHUSAMU OXpaHbI TPYAA,
TEXHUKU 0€3011aCHOCTH, MOKapHOM 0e3-
OMAaCHOCTH

OtBetui Ha Bomipockl. HacTpoun cuctemy
KoHTpoJis Bepeuit Git. Coznan Git-
penosutopuil. Pacemorpen T3 u nmo Hemy
co37aJl C UCTOJIb30BaHUEM I'papUUECKuX
s1361K0B criendukanuu UML nuarpamMwet.
3aHec JaHHBIC B OTUET 0 BHIIONHEHHOM paboTe

6

Hanmcan oTBeTHI Ha BOITPOCHI.

Pa3paboTtan TexHuueckoe 3ajaHue Mo TeMe
Co3spnan npoekt. BBenm HanmMeHOBaHWE
3azad.

Co3an IMCT pecypcoB

3amoJIHAII OTYET O BBIMIOJHEHHOM paboTe

Brimonaun npodunupoBaHne u aHAU3
MIPOrPaMMHOTO KO/1a

[IpoBen onTrUMuU3auMo Koaa

Brimonaun Bepudukanmio 1 66 HIMapKUHT
3amoJIHAI OTYET O BBHITTOJTHEHHOM paboTe

[IpoBen TecTupoBanue Koaa
BoinosiHun peBbio koja

BoImosHuI peBbo TOKyMEHTAuU
[Tposen CI/CD u aBTOMaTH3aIIUIO
3anoHUII OTYET O BBINOJIHEHHOM paboTe

0060011 MaTepraibl, 0OPMIIT JTHEBHUK
M OTYET IO MPaKTHKE.

Iloamuck OTBETCTBEHHOTO JIMIIA OT KOJUIEIKa

JomxHocTh

Jarta « »

Tloamuck

20 T.
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MuHHCTEPCTBO CENBCKOTO X03aMcTBa Poccuiickon denepanuu
®denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbLHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
«CapaToBCKull TOCyJapCTBEHHBIM YHUBEPCUTET T€HETUKHU, OMOTEXHOJIOTUH U UHXKCHEPUU
nMmenu H.M. BaBuiaosay

PDUHAHCOBO-TEXHOJOTHYECKNH KOJIEIK

OTUYET
YUYEBHOM ITPAKTUKHA

[TPOPECCHUOHAJILHBIM MOJTYJIb
IIM.03 PeBbroupoBaHue NPOrPaAMMHBIX IPOAYKTOB
no oOpazoBatenbHoOM nporpamMme CITO — nmporpamme NOArOTOBKH CIIELMATUCTOB CPEIHE-

ro 3BeHa
Crneunanbaocts09.02.07 MabOpMaIIMOHHBIE CUCTEMBI U POTPAMMUPOBAHUE

(®.1.0 obyuarorerocs)
Kypc rpyrmma

Ha 0Oasze PuHaHCOBO-TexHONOrmyeckoro komwiemka DPI'BOY BO BaBuioBckoro
VHUBEPCUTETA KAOMHET C KOMIIBIOTEPAMHM M VYCTAHOBJIEHHBIM  OPOrPAMMHBIM
obecrneyeHnueM

BpeMst npoXoKIeHUS NPAKTHKHA C € » 20 r. mo « » 20 r

PykoBoAMTEIb NPAKTHKH OT KOJLJIEIKA
(®.1.0., 1omKHOCTD)

Ounenka no npakTuke: auddepeHnnpoBanHblii 3auet ( )

CaparoB
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NHCTPYKIHIMOHHO-TEXHOJIOTHYECKASA KAPTA Ne 1

MexaucuuminHapHblii Kypc/npogeccuoHaabHbiii Moayab: [IM.03 PeBbronpoBaHue nporpamMMHBIX
npoaykTros/ YII. 03. Yuebnas mpakTHKa 110 MOIYJIIO.

Cneuuanabnocth: 09.02.07 MadopManmoHHBIE CUCTEMBI U IIPOTPAMMHUPOBAHHE

I'pynna:
[Jdara npoBeneHus:
YueoHoe Bpemsi: 6 yacoB

Mecro npoBeneHusi: KaOMHET TEXHHYECKOro OcCHamleHuss i crneuuanbHoctu  09.02.07
NHupopmalimoHHble CUCTEMBI M TPOTrPAMMUPOBAHKE.

IIpenonaBaren:
HanmenoBanue pa6orhi: CornacoBaTh MOPSIIOK BBITOIHEHHS 3aIaHHI C PYKOBOIUTEIEM MPAKTHKH OT
KoJute/pKa. [IpoiTH HHCTPYKTaX 10 03HAKOMIJIEHHUIO C TPEOOBAHHUSAMHU OXPaHbl TPY/Aa, TEXHUKU O€30MacHOCTH,
noxxapHoii 6e3omacHoctu. PaboTa ¢ mpoekTHOW JOKyMeHTaIMel, pa3pad0oTaHHOH C UCIIOJIb30BAHUEM
rpagU4ecKuX SI3bIKOB CTIeU(PUKAIIAIA

esan paGoThl u 00pa3oBaTe/ibHbIE pe3yJbTaThl B c00TBeTcTBUM ¢ PT'OC CIIO:

oOpa3oBaTe/ibHbIE:

- yactnuHoe ocBoenue [1K3.1., TTK 3.2

BOCIIUTAaTe/IbHbIE:

- yactuyaoe GopmupoBanue OKO1, OK 09

pa3BuBalolIue:

- qactuunoe ¢popmupoBanue OK02, OK 09

TepMuHBI ¥ OHSATHSA: B COOTBETCTBUH C pabOUeii TPOrpaMMOii.

Texnuka 0€30maCHOCTH: TPOBEACHHUE IEPBUYHOTO MHCTPYKTaKaB COOTBETCTBMU C HMHCTPYKLUUEH IO
TexHuke OezomacHoctu, nmpasuiaamu CanlluH u mp.

HNudopmanuoHHO-MeTOANYECKOE 00ecliedeHHe: CM. B COOTBETCTBHUH C BUJIaMH padOT

- Pa31aTO4YHbIi MATEPHAJI:ONIOPHBIN KOHCIIEKT, yueOHas JIUTepaTypa

MaTepuajibHO-TeXHHYECKOe o0ecreyeHue:
- HArJIsi/IHbIe MOCO0Us: MyJIbTUMEIUMHBIE PE3CHTAIUU

- TeXHHYecKue cpeacTBa (000py10BaHue): KOMIIBIOTEP C YCTaHOBJICHHBIM IPOTPaAaMMHBIM 00€cIIeYeH -

cM
IHopsinok BbINOJHEHHUS PA0OTHI
Ne 3amaHus, TOCIEAOBATEIFHOCTD Hopwma Bpemeny, HHCTpYKTHUBHBIE YKa3aHUS
/n BBITIOJTHEHHS] ONeparyii MUH.
1. | HUrcTpykTax Ha pabouem MecTe 10 mun MeTtoandeckue yKka3zaHus
2. | Hamucatp oTBETHI Ha BOIIPOCHI. 20 MuH 3anmomauTh npunoxkenne 1 Hammcats oTBETHI
Ha BOIPOCEHI
3. | Hacrpoiika cucrembl  KOHTpOIS 20 MuH 3amomante npuinoxernne 1 [lepeuncnuts cra-
Bepcuit Git TNV YCTaHOBKH
4. | Cozganne Git-permo3uTopusI.. 80 mMuuH 3amomauTe npunoxenne 1 [lepeuncnuts cra-
JIMU CO3JIAHUSI PETIO3UTOPHS U CHEIaTh CKPH-
HBI DKpaHa
5. | Paccmotpers T3 u mo HeMy co- 120 mun 3amomanTh nprnoxerne 1 Paccmorpers T3 u
31aTh C HCIIOJb30BaHUEM rpaduye- 10 HEMY CO3/aThb C HCIIOIb30BaHUEM rpadu-
CKUX s3BIKOB crierudukamm UML YecKux s3bIKoB crierdukanmn UML  mua-
JIHArpaMMBI TrpaMMBbI (AHarpaMMy BapHaHTOB HCIOJIB30Ba-
HUA, JUarpaMMy KJIaccoB, AWarpammy aew-
CTBUH)
6. | Order o BHITOIHEHHOH paboTe 20 MuH OTuer 0 BBHIIOMTHEHHOH padoTte

13



OTYET

IIpunioxenue 1.
3apanme 1. HanucaTth OTBETHI Ha BOIIPOCHI

1. CKB- 310

2. Kakue npo0Jemsbl pemaer Git?

3. 151 pa3paboTKu KaKoi ONnepanMoHHOi cucTeMbl ucnosb3yerces Git?

4, Peno3urtopuii- 310

5. B yem pasuuna mexny GoogleDrive/DropBox/YandexDisk u penozuropuem Git?

3aganme 2. [lepeynciuTh CTaAUN YCTAHOBKH CUCTEMBI KOHTPOJIs Bepcuii Git:
Ckauarts c caiita
YcTraHoBUTH
Ykazarh HaCTpOUKHU

3ananmne 3. Co3znanue Git- peno3uTopus.
1. 3amyctute GitBash u3 menro I1yck,
2. HabGepure komangy ls.,
3. Co3spaiitre nanky (HenocpeacTBeHHo u3-noa Windows), Hazosute TMP,
4. B Bash nepeiitu B a1y nanky. [y atoro ucnosszyem komanny cd (changedirectory): $

cd /d/tmp/

C noMoIp0 KOMaHI6l PWd OCMOTPHUTE, Kakasi TUPEKTOPHS TEKYIas B JAHHBIA MOMEHT.
Habepute xomaHay v mpoBepbTe, Ii€ Bbl HAXOAUTECH.
3anaem Hactpoiiku Git.

o

NuannyanusupyiTe peno3suTOpUN B TEKYLIEH ITYCTOM Manke
BeinmonHuTe KOMaHAy Is. ¢ Kirouom —a:

No No

HpOBepLTe B KaKOM COCTOSIHMH B JAHHBIM MOMEHT HAXOIUTCS HaIll peH03HTOpHﬁ

3amganme 4. Paccmotpets T3 1o HeMy CO3/1aTh C UCIIOJIb30BaHUEM I'PpadUUECKUX S3BIKOB CIICIU(HKA-
1 UML muarpammel (auarpamMmy BapuaHTOB UCIIOJIb30BaHNUs, THarpaMMy KJIaccoB, TUarpamMMy Jei-
CTBHI)

14



I[narpaMMa BapUaHTOB UCII0JIb30BaHUSA

JAuarpamma Kjiaccos

JAmnarpamma neiictBuii
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HNHCTPYKIIMOHHO-TEXHOJIOT'NMYECKASI KAPTA Ne 2

MexaucuuIinHapHblii Kypc/mpogeccuoHaabHblii Moayab: [IM.03 PeBbrompoBaHue NnporpaMMHBIX
npoaykTos/ YII. 03. Yuebnas mpakTHKa 10 MOAYJIIO.

Cneuuanabnocth: 09.02.07 MadopManmOHHBIE CUCTEMBI U IIPOTPAMMHUPOBAHHE

I'pynna:
[dara npoBeneHus:
YueoHoe Bpemsi: 6 yacoB

Mecro npoBeneHusi: KaOWHET TEXHHUYECKOrOo OcCHamleHuss g cneuumansHoct  09.02.07
WNudopmanmoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

IIpenoagaBaren:
HaunmenoBanmue padorhi: PaboTa ¢ mpoeKTHOM TOKyMeHTAI|el, pa3paboTaHHOH ¢ UCTIOJIb30BaHUEM
rpagu4ecKuX SI3bIKOB CTIeU(PUKAIIAIA

[IporHo3upoBanue 3aTpaT, CPOKOB U KayecTBa C MOMOIIBIO CTAHAAPTHBIX METPUK.

e paGoThl u 06pa3oBaTe/ibHbIE pe3yJbTaThl B cooTBeTcTBUM ¢ PI'OC CIIO:

o0pa3oBaTe/bHbIE:

- qactuaHoe ocBoenue I1K3.1., IIK 3.2

BOCIIUTAaTe/IbHbIE:

- yactuyaoe GopmupoBanre OKO1

pa3BuBalolIue:

- yactuyHoe GopmupoBanue OK02, OK 09

TepMHUHBI M IOHSITHA: B COOTBETCTBUH C paboUeii TPOrpaMMOii.

TexHuka 0e30MaCHOCTH: MPOBEACHUE MEPBUYHOTO MHCTPYKTAXKa B COOTBETCTBUM C WMHCTPYKIMEH MO
TexHuke OezomacHoctu, mpasuiaamu CanlluH u mp.

HNudopmanuoHHO-MeTOAHMYECKO€E 00ecnieueHne: CM. B COOTBETCTBHH C BHAaMH padoOT

- pPa31aTOYHbI MaTepHaJI: OTIOPHBII KOHCIIEKT, yueOHas JuTepaTypa

MaTepuajbHO-TeXHHYECKOe o0ecreyeHue:
- HAarJIsi/IHbIe MOCO0Us: MyJIbTUMEIUMHbIE TPE3CHTAIUU

- TeXHHYecKHue cpeacTBa (000py10BaHUe): KOMIIBIOTED C YCTAaHOBJICHHBIM IPOTPAMMHBIM 00€cIIeYeH -

cM
IHopsinok BbINOJHEHUS PA0OTHI
Ne 3aganus, mocuenoBaTeNbHOCTs | Hopma Bpemenw, WNHCTpYKTUBHBIE YKa3aHHA
/n BBITIOJTHEHHS Oepauii MUH.
1. | 3HaKOMCTBO C 3aJJaHHEM 5 MUH MeTtoandeckue yKka3zaHus
2. | Hamucatp oTBETHI Ha BOIIPOCHI. 10 muH 3anonHuTh npwiokeHne 2 Hamucats oTBETHI
Ha BOIPOCEHI
3. | Pa3paborars TexHHUECKOE 3alaHHE 120 mun 3amonHuTh TpHiIokeHue 2 Pazpaborath Tex-
o TeMaM HUYECKOE 3aJaHKE MO 3aJaHHOM MpeIMETHOU
obmactu
4. | Co3gatb mpoekT. BBectn HanmeHo- 30 MuH 3amonuuth npuinokenne2 Co3aaTh MPOEKT.
BaHHE 33]1a4. BBecTi HaMMeHOBaHUE 33/1a4.
5. | Co3mate IHCT pecypcoB 100 muna 3amonauth  npwiokenne 2 Co3maTh JHCT
pecypcoB
6. | Oruer o BBIOIHEHHOH paboTe 5 MuH OT4eT o BBHITIOTHEHHOW paboTe
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3aganue 1.0OTBETHTE HA BONPOCHI.

1.

2.

Yro o6o3nauaeT abbpeBuarypa UML?

IIpunioxenue 2.

Komy u 3auem nyxen UML?

Yo nocimyxuino npuuyuHoi Bo3HuKHOBeHust UML?

Jst uero ucnons3ytor UML Ha npakTuxe?

W3 yero coctrour UML?

W3 xakux nj1eMEeHTOB COCTOUT MOJEIE?

Kaxosa o6mmas ctpykTypa Mmoaenu?

3ananme 2. PazpaboTaii TEXHMYECKOE 3aJaHUE

Texnuueckoe 3ananue [Ipunoxenue 2.1

3apanme 3. Co3maTh MPOEKT. BBecTH HauMeHOBaHKE 3a/1aY.

Ta6muma 1. Ilepeuens 3agau

Ha3HauyeHnue 3agaun

JInTEeJIbHOCTD

Pecypcsl

___ HeH

__JIeHb

-__JIeHb

ACHb

__JIeHb

__JIeHb

nHel
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JICHb

___ JeHb
__JIeHb
__JIeHb
___ JHe#
___ JHe#
2. Co3gaTh JUCT PECYPCOB.
Ta6muma 2. JIuct pecypcos
Ha3na4yenmue pecypca Tun Ennnunbt Cranpapr- CraBka 3arpartsl Ha
H3MepeHusl | Hasl CTaBKa cBepx- HCII0JIB3.
MaTepuajIoB YPOUHBIX
[TocranoBIIMK TpynoBoit p/a| ___ pJu 0,00p.
[Tporpammucrt 1 TpynoBoit p/a| __ pJu p.
[Tporpammucr 2 TpynoBoit p./4 0,00 p./a p.
bymara MarepuasibHbIi | IIT. p- .
Breigenuts ¢asbl, Bexu, kputudeckue 3anadn. ChopMupoBaTh COOCTBEHHBI HACTPAUBAEMBIH OT-
q9eT

18




HNHCTPYKIHIMOHHO-TEXHOJIOTUYECKAS KAPTA 3

MexaucuuIinHapHblii Kypc/npogeccuoHaabHbIi Moayab: [IM.03 PeBbronpoBaHue nporpamMMHBIX
npoaykTos/ YII. 03. Yuebnas mpakTHKa 10 MOIYIIO.

Cneuuanabnocth: 09.02.07 MadopManmOHHBIE CUCTEMBI U IIPOTPAMMHUPOBAHHE

I'pynna:
[dara npoBeneHus:
YueoHoe Bpemsi: 6 yacoB

Mecro npoBeneHusi: KaOMHET TEXHHYECKOro OcCHamleHuss i crneuuanbHoctu  09.02.07
WNudopmanmoHHbIe CUCTEMBI U TIPOTPAMMHUPOBAHHE.

IIpenoagaBaren:
HaumenoBanue padorni: OnTuMu3anys NporpaMMHOIO KO/ia ¢ UCOJIb30BaHUEM CIIEIMAIN3UPOBaH-
HBIX IPOIPaMMHBIX CPEJICTB

e paGoThl u 06pa3oBaTe/ibHbIE pe3yJbTaThl B cooTBeTcTBUM ¢ PI'OC CIIO:

o0pa3oBaTejibHbIE:

- yactuuHoe ocsoenue 11K3.1., IIK 3.2

BOCIIUTAaTe/IbHbIE:

- yactnaaoe GopmupoBanue OKO1, OK 09

pa3BuBaloLIue:

- yactnyHoe GopmupoBanue OK02, OK 09

TepMHUHBI M OHSATHSA: B COOTBETCTBUH C paboUeii TPOrpaMMOi.

TexHuka 0e30MaCHOCTH: NPOBEICHUE NEPBUYHOIO MHCTPYKTAXKa B COOTBETCTBUM C MHCTPYKIMEH MO
TexHuke OezomacHoctu, mpaBuiaamu CanlluH u mp.

HNudopmanuoHHO-MeTOANYECKOE 00ecliedeHHe: CM. B COOTBETCTBHUH C BUJIaMH padOT

- Pa31aTO4YHbIH MATEPHAJI:ONIOPHBIN KOHCIIEKT, yueOHas JIuTepaTypa

MaTepuajibHO-TeXHHYECKOe o0ecreyeHue:
- HarJIsi/IHbIe MOCO0Us: MyJIbTUMEIUWHbIE PE3CHTAIUU

- TeXHHYecKue cpeacTBa (000py10BaHue): KOMIIBIOTEP C YCTAaHOBJICHHBIM NPOTPaMMHBIM 00€cIiedeH -

cM
IHopsinok BbINOJHEHHUS PA0OTHI
Ne 3aganus, mocuenoBaTeNbHOCTs | Hopma Bpemenw, WHCTpYKTUBHBIE YKa3aHUS
/n BBITIOJTHEHHSI OIIeparuii MUH.
1. | 3HaKOMCTBO C 3aJJaHHEM 10 mun MeTtoandeckue yKka3zaHus
2. | llpodunupoBanue u aHanu3 mpo- 60 MuH 3anonHUTh NpuiIokKeHne 3 YCTaHOBHUTE HH-
IPaMMHOTO KoJa CTPYMEHTBHl TIPOQHINPOBAHUS M TPOBECTH
ero. BEIMOMHUTB aHATIH3 TaMATH
3. | OnTumuzanus kojia 130 mun 3anonHuTh TpuiaokeHue 3 OnTUMH3HPYHTE
KOZ, OCHOBBIBASCH ~ Ha  pe3yjabTarax
POQIITHP OBaHHS
4. | Bepudukarus 1 6eHUMaPKUHT 60 MuH 3amonuuth npuaokenne 3 Co3maiiTe TeCTh
Ul TIPOBEPKH KOppekTHocTH. [IpoBemure
CpaBHUTENBHBIN OeHumapkuHT. [Ipoananmsu-
pyHTE KOMOPOMUCCHI:
5. | Otuer o BBRIMIONHEHHOU paboTe 10 mun OT4eT o BBHIIOTHEHHOW paboTe
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IIpuioxenue 3.

3ananue 1: [IpodunupoBanue u aHamus3

1. YcranoBuTe HHCTPYMEHTHI NPO(PUIUPOBAHUA:
bash

pip install memory_profiler line_profiler snakeviz
2. IlpoBemute 6a30Boe MpodUIUPOBAHUE:

Hcnonwsyiite CProfile mist ananu3a BpeMeHH BBITOTHECHUSL:
bash

python -m cProfile -o profile_stats.prof main.py

Busyanusupyiite pe3ynbTaThl ¢ TOMOIILI0 SNAKeviz:
bash

snakeviz profile_stats.prof
Omnpenenure 3 camble "TsokEnble" QYHKIMY 110 BPEMEHU BBITIOJTHEHUS.
3. Ilposeaute mocrpouHoe npopuiMmpoBaHue:
Jlo6aBbTe nexoparop @profile k meromam calculate_statistics u find_correlations
3amycTure:

bash

kernprof - -v main.py
Ompenenure caMble MEUICHHBIE CTPOKH B 3THX METO/IaX.
4, AHAJIN3 HCIOJL30BAHUA MAMATH:
o MHcnoassyiite memory_profiler mist otrciexxuBanus moTpeOICHUS TaMSITH
o HaiiguTe MecTa ¢ MaKCHUMaJIbHBIM TIOTPEOJICHUEM MTaMSITH

3aganme 2: OnTumMu3anus Koaa
OnTuMU3HpYHTE KO, OCHOBBIBASICH HA PE3YJIbTaTaX MPOPHIUPOBAHUS:
1. Yerpanure u30bITOYHBbIE ONIEPAIIUM:
o YOepure HEHY)KHbIC KOIIHH JTAHHBIX
o  OnTUMH3HUPYITE BEIYMCIICHUE CTATHCTUK, H30erasi IOBTOPHBIX PacYETOB
2. OnTUMU3HPYIiTE AJITOPUTMBI:
o 3aMeHuTe MeJICHHBIE peau3anuu Ha Ooiiee 3 heKTHBHBIC
o Hcnonb3yiite BcTpoeHHble pyHKIMU Python n 6ubnuoreku (Harpu-
Mep, statistics, NUMPpY ecitu MOXKHO)
3. Yiy4ymuTe BbIYUCIeHHE KOPPeIsuii:
o OnTUMH3HMPYHTE WM 3aMEHUTE MEJICHHBIH aJITOPUTM MMOMCKA KOPPEISUi
o YcrpaHuTe W30BITOYHBIC IUKIIBI M YCIIOBHUS
4. MUHUMH3HUPYHiTE AJUIOKAIMH MAMATH:
o YMEHBIIUTE KOJMYECTBO CO3aBAEMBIX MPOMEKYTOUYHBIX CITUCKOB
o Hcnonp3yiiTe reHepaTophl TaM, Ie 3TO YMECTHO

3ananue 3: Bepudukauus n 6eHUMapKUHT

1. Co3spnaiiTe TecTsl 1Jisl IPOBEPKU KOPPEKTHOCTH:

o HanummuTte unit-TecThl, MPOBEPSIOIINE, YTO ONITUMU3UPOBAHHBIN KO/ BO3BpAIaeT Te ke pe-
3yJbTaThI

o HWcnomp3yiite pytest unm unittest

2. IlpoBenuTe cCpaBHUTEIbHbI OeHUMAPKHMHI:
o CpaBHHTE ITPOU3BOJUTENBHOCTD IO U MOCIIE ONTUMU3ALUN
o Hcnonw3yiite timeit wimu co3maiite MPOCTOI CKPHUIT [UIsi CPAaBHEHUS
o MH3zmepbre yckopenue (speedup) [Jist pa3HbIX pa3MEpOB JaHHBIX

3. Ilpoananu3upyiiTe KOMIPOMHCCHI:

o OueHnTe, HACKOJIBKO ONTUMHU3ALMH TIOBJIUSIN HA YUTAEMOCTh KOJIa

o Ilpennoxxure nanpHeHIINE MyTH ONITUMHU3AINH, €CITH TTOTpedyeTcs
20



TpeboBanus k pe3yabTary
1. OnTumu3supoBaHHbIN Ko B daitne optimized_data_analyzer.py
2. Otuér mo npopumpoBanuio B popmare Markdown (profiling_report.md), coxeprxanymii:
o Pesynprarsl npodunrpoBanus (TOm-5 caMbIX MEUICHHBIX (DYHKIINN)
o [I'paduxu nnm TabIUIBI CPAaBHEHUS TIPOU3BOIUTEIHLHOCTH
o Onwucanue HaWJCHHBIX MPOOIEM U MPUMEHEHHBIX OTITUMHU3AIHHA
3. Tectnl B daiine test_optimized.py
4. Cxpunr pis denumapkuara benchmark.py
5. Kpatkwuii utorossriii oryér (Summary.md) c:
o OO0mumM yckopeHueM (B MPOILEHTAX WK pa3ax)
o CambiMu 3¢ (eKTHBHBIMU ONITUMU3ALUSIMU
o PexoMmenmanusmu no JanbHEHIIEMY YIIYYIIECHUIO

Kpurepun onenku
o KauecTBo anaamn3a (MCIoyib30BaHNE HHCTPYMEHTOB MpoduaupoBanus) — 3 Oaia
e DddexTBHOCTL ONTHMH3ANUI (U3MEpPUMOE YCKOpeHue) — 3 Oata
e CoxpaHeHue pyHKIMOHAIBHOCTH (BCE TECTHI IPOXOIAT) — 2 Oaya
o KauecTBo Kkoaa (untaemocts, kommeHTapun, PEP8) — 1 6amn
e Ilonnora oruéra — 1 Gayn

CoBeTbl

Haunwure ¢ npodunmpoBanus — He ONTUMHU3UPYiiTe "Beiemyro"
doxkycHpylTECh HAa CaMbIX MEIJICHHBIX YacTsaX kona (rmpasuio 80/20)
PaccmoTpuTe BO3MOKHOCTD UCIOJIB30BaHUS NUMPY A7l YMCIOBBIX OTNepaliuii
[IpoBepsiiTe KaXXAyI0 ONTUMU3ALNIO HA KOPPEKTHOCTD

JIOKyMEHTHPYITE U3MEHEHHSI U UX BIIMSHUE Ha MPOU3BOIUTEIBHOCTh

agrwdE

[Ipumep 0xkHIaEMOr0 yIyUIICHUS
Ucxonnbiit ko (data size=10000):
o Berruucnenue craructuk: ~0.8 cex
e AHanm3 Koppenauui: ~1.5 cek
e OOmee Bpemsi: ~2.3 cex
[Tocne ontummuzaiuu (1eb):
o Berruncnenne craructuk: < 0.1 cex
e Ananm3 koppensanuii: < 0.3 cex
e OO0uee Bpemsi: < 0.4 cek (yckopenue B 5+ pa3)
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NHCTPYKIHIMOHHO-TEXHOJIOTUYECKAS KAPTA 4

MexaucuuIinHapHblii Kypc/npogeccuoHaabHbIi Moayab: [IM.03 PeBbronpoBaHue nporpamMMHBIX
npoaykTos/ YII. 03. Yuebnas mpakTHKa 10 MOIYIIIO.

Cneuuanabnocth: 09.02.07 MadopManmOHHBIE CUCTEMBI U IIPOTPAMMHUPOBAHHE

I'pynna:
[dara npoBeneHus:
YuedoHoe Bpemsi: 12 qacon

Mecro npoBeneHusi: KaOMHET TEXHHYECKOro OcCHamleHuss i crneuuanbHoctu  09.02.07
WNudopmanmoHHbIe CUCTEMBI U IPOTPAMMHUPOBAHHE.

IIpenoagaBaren:
HaumenoBanue padorsl: Vcnonb3oBaHre METOJOB M TEXHOJOTUH TECTHMPOBAHUS M PEBbIOMPOBA-
HUS KOJA U IPOEKTHOM JJOKYMEHTAIUH

e paGoThl u 06pa3oBaTe/ibHbIE pe3yJbTaThl B cooTBeTcTBUM ¢ PI'OC CIIO:

o0pa3oBaTejbHbIE:

- yactuuHoe ocsoenue 11K3.1., IIK 3.2

BOCIIUTAaTe/IbHbIE:

- yactnaaoe GopmupoBanue OKO1, OK 09

pa3BuBaloLIue:

- yactuyaoe GopmupoBanue OK02, OK 09

TepMHUHBI M OHSATHSA: B COOTBETCTBUH C paboUeii TPOrpaMMOi.

TexHuka 0e30MaCHOCTH: NPOBEIECHUE NEPBUYHOIO MHCTPYKTaka B COOTBETCTBUM C MHCTPYKIMEH MO
TexHuke OezomacHoctu, mpaBuiaamu CanlluH u mp.

HNudopmanuoHHO-MeTOANYECKOE 00ecliedeHHe: CM. B COOTBETCTBHUH C BUJIaMH padOT

- pa31aToO4YHbIi MaTepHAaJI: ONIOPHBII KOHCIEKT, yueOHast TuTeparypa

MarepuajbHO-TeXHHYECKOE o0ecreyeHue:
- HArJIsi/IHbIe MOCO0Us: MyJIbTUMEIUMHbIE TPE3CHTAIUU

- TeXHHYecKue cpeacTBa (000py10BaHue): KOMIIBIOTEP C YCTAaHOBJICHHBIM NPOTPaMMHBIM 00€cIiedeH -

cM
IHopsinok BbINOJHEHHUS PA0OTHI
Ne 3aganus, mocuenoBaTeNbHOCTs | Hopma Bpemenw, WHCTpYKTUBHBIE YKa3aHUS
/n BBITIOJTHEHHSI OIIeparuii MUH.
1. | 3HaKOMCTBO C 3aJJaHHEM 10 mun MeTtoandeckue yKka3zaHus
2. | TecrupoBaHue Koja 130 mun 3anonuuth npunoxenue 4 [Iposectu pasnny-
HbIC BHJIbI TECTHPOBaHHS
3. | PeBbio koz1a 130 mun 3amonuuth npunoxenue 4 Ilpoeemure code

review mpemoctaBleHHOro koma. Cozmaiite
OTYET B ONpEeNIEHHOM dopmare

4. | PeBbio JOKyMEHTaUU 120 mun 3amomuuTe nprioxenne 4 I[Ipoananm3upyii-
TE W YAY4YIIUTE JOKYMEHTAIHIO

5. | CI/CD u aBTOMaTH3aI1ms 120 mun 3amomauTe npmioxeHue 4 Coznaiite KoHPH-
TYpaluio Ui aBTOMAaTU3UPOBAHHOIO TECTH-
pOBaHUS

6. | Oruer o BBINOJHEHHOH paboTe 20 MuH OTuer 0 BBINIOIHEHHON paboTe
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IIpuioxenue 4.

BcecTopoHnHee TecTUpoBaHMe, PeBbIO KO M JOKYMEHTaluM 1Jis1 mpoekTa DataAnalyzer

Bair kosutera Hamucan ontumMu3upoBanHyro Beperro DataAnalyzer w3 npenpiayiiero 3aaanusi.
Teneps BaM HEOOXOMMO IPOBECTHU MOJHBINA IIUKII OOECIIEUeHUsI KauecTBa: POTECTUPOBAThH KO/, IIPOBE-
CTH PEBBIO U OLIEHUTDH JOKYMEHTALHIO.

OnTUMU3MPOBAHHBIN KOJI A7 aHAIM3A (IPE0CTAaBIEHHBINA KOJJIEroi)

import numpy as np

from typing import Dict, List, Tuple
import json

from dataclasses import dataclass

from statistics import mean as stats_mean
import time

from functools import Iru_cache

@dataclass

class AnalysisResult:
""'Pe3ynbTaT aHamM3a TaHHBIX.
mean: float
median: float
std_dev: float
variance: float
min_val: float
max_val: float
range_val: float
cv_percentage: float
outlier_count: int
outlier_percentage: float

def to_dict(self) -> Dict:
"""KoHBepTanus B CJIOBaph.
return {
‘mean’: self.mean,
'median’: self.median,
'std_dev": self.std_dev,
'variance': self.variance,
'min’: self.min_val,
'max’: self.max_val,
'range’: self.range_val,
'cv_percentage': self.cv_percentage,
‘outlier_count': self.outlier_count,
‘outlier_percentage: self.outlier_percentage



class OptimizedDataAnalyzer:
""ONTUMU3MPOBAaHHBIN AHATU3ATOP AAHHBIX C UCMONb30BaHueM NumPy."""

def __init__ (self, data_size: int = 10000, use_numpy: bool = True):

Nuannumanusanusa ananusaropa.

Args:
data_size: Pa3zMep renepupyeMbIX JaHHBIX
use_numpy: McnonszoBate NumPy 11 BeIYMCIeHUN
self.data_size = data_size
self.use_numpy = use_numpy
self.data = self._generate_data()

def _generate_data(self) -> np.ndarray:
"""T"eHepanus Ciy4aiHbIX JAHHBIX C UCHOJIb30BaHueM NumPy."""
print(f"[INFO] I'enepanus {self.data size} ciydaitHpIx uncedn...")
return np.random.uniform(0, 1000, self.data_size)

@Iru_cache(maxsize=1)

def calculate_statistics(self) -> AnalysisResult:
Brramcnenne cTaTHCTHUECKHAX ITOKA3aTEIEH.
I/ICHOJ'IB3yeT KSIIUPOBAHUE JII IOBTOPHBIX BBI3OBOB.

print("[INFO] Beruucnenue cTaTucTuk...")

if self.use_numpy:

return self._calculate_with_numpy()
else:

return self._calculate_without_numpy()

def _calculate_with_numpy(self) -> AnalysisResult:
"""BpryuciaeHne CTaTUCTHK ¢ Ucnonb3oBanueM NumPy."""
data = self.data

# OCHOBHBIE CTaTUCTUKU
mean_val = np.mean(data)
median_val = np.median(data)
std_val = np.std(data, ddof=1)
var_val = np.var(data, ddof=1)
min_val = np.min(data)
max_val = np.max(data)
range_val = max_val - min_val
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cv_percentage = (std_val / mean_val * 100) if mean_val =0 else O

# BeiOpoch! (paBmiio 3 cUrm)

outliers_mask = np.abs(data - mean_val) > 2 * std_val
outlier_count = np.sum(outliers_mask)
outlier_percentage = (outlier_count / len(data)) * 100

return AnalysisResult(
mean=float(mean_val),
median=float(median_val),
std_dev=float(std_val),
variance=float(var_val),
min_val=float(min_val),
max_val=float(max_val),
range_val=float(range_val),
cv_percentage=float(cv_percentage),
outlier_count=int(outlier_count),
outlier_percentage=float(outlier_percentage)

def _calculate_without_numpy(self) -> AnalysisResult:
"""Brruncnenue cratuctuk 6e3 NumPy (pe3epBHBIN METO).
data = self.data.tolist()

nmn

mean_val = stats_mean(data)
sorted_data = sorted(data)
n = len(sorted_data)

# Menuana
ifn% 2 ==0:

median_val = (sorted_data[n//2 - 1] + sorted_data[n//2]) / 2
else:

median_val = sorted_data[n//2]

# HI/ICHepCI/I}I " CTAaHAAPTHOC OTKIIOHCHHUC
var_val = sum((x - mean_val) ** 2 for x in data) / (n - 1)
std_val = var_val ** 0.5

min_val = min(data)

max_val = max(data)

range_val = max_val - min_val

cv_percentage = (std_val / mean_val * 100) if mean_val '=0else O

# Bo1OpochI
outlier_count = sum(1 for x in data if abs(x - mean_val) > 2 * std_val)
outlier_percentage = (outlier_count / n) * 100
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return AnalysisResult(
mean=float(mean_val),
median=float(median_val),
std_dev=float(std_val),
variance=float(var_val),
min_val=float(min_val),
max_val=float(max_val),
range_val=float(range_val),
cv_percentage=float(cv_percentage),
outlier_count=int(outlier_count),
outlier_percentage=float(outlier_percentage)

)

def find_correlations(self, sample_size: int = 100) -> List[Dict]:

[Touck Koppensuii MeXay CIIy4aiiHbIMH ITApaMH YHCET.

Args:
sample size: KonmraecTBo nmpoBepsieMbIX map

Returns:
Cnucoxk cioBapei ¢ pe3yJbTaTaMu KOPPesaui

print(f"[INFO] ITouck xoppensuuii s {sample size} map...")

if len(self.data) < 20:
return []

correlations =[]

for _in range(min(sample_size, 1000)):
# Bp100p CiTy4aliHBIX MTOABBIOOPOK
idx1 = np.random.randint(0, len(self.data) - 20)
idx2 = np.random.randint(0, len(self.data) - 20)

samplel = self.data[idx1:idx1 + 20]
sample2 = self.data[idx2:idx2 + 20]

# Bpluncienne Koppesinuu
corr = self._calculate_correlation(samplel, sample2)

correlations.append({
'index_pair": (int(idx1), int(idx2)),
‘correlation’: float(corr),
'sample_sizes": (20, 20)



)

# CopTupoBKa 10 a0COIIOTHOMY 3HAYCHHUIO KOPPEISALUT
correlations.sort(key=lambda x: abs(x['correlation]), reverse=True)
return correlations[:10]

def _calculate_correlation(self, x: np.ndarray, y: np.ndarray) -> float:
"""Bpruncnenue koppensuuu [Tupcona."""
if self.use_numpy:
return np.corrcoef(x, y)[0, 1] if len(x) > 1 and len(y) > 1 else 0.0

# Pyunoii pacuet 6e3 NumPy
n = min(len(x), len(y))
ifn<2:

return 0.0

x =X[:n]
y=y[:n]

mean_x = np.mean(x) if self.use_numpy else sum(x) / n
mean_y = np.mean(y) if self.use_numpy else sum(y) / n

numerator = sum((x[i] - mean_x) * (y[i] - mean_y) for i in range(n))
denom_x = sum((xi - mean_x) ** 2 for xi in x)
denom_y = sum((yi - mean_y) ** 2 for yi in y)

if denom_x == 0 or denom_y ==0:
return 0.0

return numerator / ((denom_x * denom_y) ** 0.5)

def save_results(self, filename: str):
"""CoxpaHeHHe pe3ylIbTaTOB aHalu3a B (paii.
stats = self.calculate_statistics()
correlations = self.find_correlations()

results = {
'metadata’: {
'data_size": self.data_size,
'use_numpy': self.use_numpy,
‘timestamp": time.strftime('%Y -%m-%d %H:%M:%S")
}
'statistics': stats.to_dict(),
'top_correlations': correlations[:5]

¥



with open(filename, ‘'w') as f:
json.dump(results, f, indent=2)

print(f"[INFO] Pe3ynbrarsl coxpanensl B {filename}")

# main_optimized.py

OCHOBHOM CKpPHUNT JUIsl IEMOHCTPAIMK pab0Thl ONTUMU3UPOBAHHOIO aHAIM3AaTOPA.

from optimized_data_analyzer import OptimizedDataAnalyzer
import time

def main():
print("=== ONTUMHU3UPOBAHHBII aHATIN3 JAHHBIX ===")

# TecTupoBaHuE pa3HbIX KOH(PUTYpaLHii
configs = [

{’size": 1000, 'numpy': True},

{’size": 10000, 'numpy': True},

{’size": 10000, 'numpy": False},

{’size": 50000, 'numpy": True}
]

for config in configs:
print(f"\n--- Kondurypanus: size={config['size’T}, numpy={config['numpyT} ---")

# Co3ganue aHanuszaropa

start_time = time.time()

analyzer = OptimizedDataAnalyzer(
data_size=config['size],
use_numpy=config['numpy']

)

init_time = time.time() - start_time

# BeIUnClIeHNE CTaTUCTHK
start_time = time.time()

stats = analyzer.calculate_statistics()
stats_time = time.time() - start_time

# AHanu3 Koppensuui

start_time = time.time()

correlations = analyzer.find_correlations(sample_size=50)
corr_time = time.time() - start_time

# BbIBOJ pe3yabTaToOB

L0



print(f"Bpems nannumanuzamun: {init_time:.4f} cex")

print(f'Bpems BbrunciieHus cratuctuk: {stats time:.4f} cex")
print(f'Bpems ananuza koppensnuii: {corr time:.4f} cex")
print(f"O6ruee Bpems: {init_time + stats_time + corr_time:.4f} cex™)
print(f'Cpennee: {stats.mean:.2f}, Meauana: {stats.median:.2f}")
print(f*Haiineno xoppemsiwuii: {len(correlations)}™)

# CoxpaHEHUE pPe3yIbTaTOB
analyzer.save_results(f"analysis_results_{config['size’]} {config['numpy']}.json™)

print("\n=== Ananu3 3aBepuéH ===

if _name__ =="_main__"
main()

JoxymenTanus npoekrta DataAnalyzer

Onucanue
[IpoexTt npeana3HaueH AJs aHATIK3a OOJIBIINX MACCUBOB YHCIIOBBIX JaHHBIX.
OO6ecrnieunBaeT BEIYUCICHHE CTATUCTUYECKHUX TTOKA3aTeNIeH U MMOUCK KOPPEISIITUH.

YcraHnoBka
““bash
pip install numpy

Hcnonap3oBanue

python

from data_analyzer import DataAnalyzer

analyzer = DataAnalyzer(data_size=10000)
stats = analyzer.calculate_statistics()

DataAnalyzer

Knacc mng ananusa gaHHBIX.

Memoowi:

calculate_statistics(): Berurcnsier ctaTHCTUKH
find_correlations(): Haxoaut koppensiuu
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3AJTAHME 1: TectupoBanue koja

1.1. Moaynenoe TectupoBanue (Unit Testing)
Cosnaiite comprehensive test suite:

AN

python
# test_optimized.py - maba0H a1 Havana

import pytest
import numpy as np
from optimized_data_analyzer import OptimizedDataAnalyzer, AnalysisResult

class TestOptimizedDataAnalyzer:
"""Tectol s OptimizedDataAnalyzer."""

def test_initialization(self):
"""Tect nHUIMANM3aUKU aHanuzaTopa."""

# TODO: [IpoBepka KOppEKTHON MHULIUATN3AIUU
pass

def test_data_generation(self):
"""TecT renepanuu 1aHHbIX."""

# TODO: IIpoBepka pazMepa U TUMA JAHHBIX
pass

@pytest.mark.parametrize("use_numpy", [True, False])

def test_statistics_calculation(self, use_numpy):
""TecT BBIYUCICHUS CTaTUCTUK."""

# TODO: IIpoBepka KOPPEKTHOCTH BBIYUCICHUI

# CpaBHeHuUe ¢ numpy/stats /i BepupuKaum

pass

def test_correlation_range(self):
"""Tect guanazona koppessuu."""

# TODO: Koppensius 10/bkHA ObITh B qranasone [-1, 1]
pass

def test_edge_cases(self):
"""TecT rpaHUYHBIX ciydaeB."""

# TODO: HYCTBIC JaHHBIC, OJWH 3JIEMCHT, BCEC OJJUHAKOBbBIC 3HAUYCHUA
pass

def test_performance(self):
"""Tect npouzBoauTeNbHOCTH. """

# TODO: U3mepeHne BpeMeHH BBINOIHEHUS AJIs1 Pa3HbIX pa3MepOB
pass



3amaun:

Hanumure MWUHUMYM 10 PA3JIMIHBIX TECTOB, IIOKPLIBAOIINX!

HopmanpHbie citydan UCIOJIb30BaHUS
I'pannynbie cirydan

OmnboYHbIE BXOHBIE JaHHBIC
[Tpou3BOIUTEITBHOCTH

1.2. Unmeepayuonnoe mecmuposanue

COSﬂaﬁTe HHTCTPAllUOHHLBIC TCCThI:

1.3. Haepysounoe mecmuposanue

Co3spaiite TeCThl IPOU3BOJUTEIBHOCTH:




def test_statistics_performance(self, data_size, benchmark):
"""BeHumapK BBIUYMCIIEHUS CTaTUCTUK."""
# TODO: Ucnonvzosams pytest-benchmark unu timeit

pass

def test_memory_usage(self):
"""TecT ucroap3oBanus mamsta."""

# TODO: Hcnonvzoeams memory_profiler
pass

3ananue 2 PeBbro kom1a

[IpoBemute code review npenocraBieHHoro koaa. Co3maiite otuer B popmare:

Code Review Report: optimized_data_analyzer.py

OO0mas oreHka

[Bamra ornienka xkagecTBa Koja|
[ToJI0)KUTEITbHBIC aCTIEKThI

1. [Urto cinenmano XOpo1io |

2. [Xoporre mpakTHKH |

3. [Ynaunble pemnieHus |

[IpoGnemsbl 1 mpeuIoKeHHS

Kareropus 1: IIpon3BoautensHOCTh

1. **TIpodaema™™*: [Onucanue]
- **aiia/crpoka**: optimized_data_analyzer.py: XX
- **TIpensoxxenue™™: [Kak ucpaBuTs |
- **Kpuruunocts**: High/Medium/Low

Kareropus 2: UutaemMocTh U OICpKKa
1. **IIpodaema™*: [Onucanue]

- **Maiia/cTpoka*™: ...

- **TIpenno:xkenue™™: ...

- **KpuTH4YHOCTBH* ™! ...

Kareropus 3: besonacHocTb

1. **TIpo6aema™™*: [Onucanue]
- **Maiia/cTpoka*™: ...
- **TIpennoxkenue™™: ...
- **KpuTHYHOCTH* ™! ...

Kareropus 4: Apxutrexkrypa u Ju3aiiH 2



arwbdE

1. **TIpodaema™*: [Onucanue]
- **@aita/cTpoka™™: ...
- **TIpensio:xenue™™: ...
- **KpuTH4HOCTH™ ™! ...

PexoMenaanuu 1o ucnpaBieHUIO
1. [TIpuopuTeTHbIE UCTIPABICHHUS |
2. [[lonrocpouHbIe yTyqIIeHHs |

Kpurepuu nns review:

IIpounsBoaurtenabHocTh: ONTUMATBEHOCTD AITOPUTMOB, UCIIOJIB30BaHUE KIITUPOBAHUS
YuraemocTh: MIMeHa nepeMeHHBIX, KOMMEHTAPUH, CTPYKTYypa KoJa

HHoanep:kka: MonylIbHOCTb, TECTUPYEMOCTD, PACILIMPIEMOCTD

Be3onacnoctb: O6paboTka OMIMOOK, BAJIUIAIMS BXOIHBIX TAHHBIX

Caenoanue crangapram: PEP §, Tunuzanus, nokymeHTanus

3ananue 3: PeBpro TOKymMeHTauu

[Ipoananu3upyiite ¥ yayqImTe JOKYMEHTAIUIO:

Documentation Review Report

Tekymiee cocrosiHue
[OneHka cyiiecTByIOMEH JTOKyMEHTALIVH |

Henocratku

1. OrcyrcTBY0OIIasi HHOPMALHS:
- [Urto otcyrcTByeT]
- Baxxunocrn: High/Medium/Low

2. Herounasi unopmanmsi:
- [Uto HeBepHO|]
- Ucnpasienue: [Kak ucnpaBuTh|

3. Ilnoxas cTpykrypa:
- [ITpoGaemMsl ¢ opranu3anuei]
- IIpennoxenne: [Kak ymydninTs |

[Ipennaraemas cTpykTypa TOKyMEHTalUU

docs/

—— README.md

—— INSTALLATION.md
—— USAGE.md

—— API_ REFERENCE.md
—— EXAMPLES.md




—— CONTRIBUTING.md
—— CHANGELOG.md

Konkpernsle ynydmeHus

[Ipumeps! ucnonap30BaHus
[do6aBbTe pa3sHOOOpPA3HBIE TPUMEPHI |

Pexomenanmu no ”HCTpyMEHTaM

1. Ucnonb3oBate Sphinx + autodoc i reHepanuy 10KyMEHTaluu
2. Jlo6aButh docstring Ko BceM MyOJIUYHBIM METO1aM

3. Co3nath UHTEpaKTUBHBIE puMepsl B Jupyter Notebook

Samauue 4: CI/CD u aBTromaTuzanus

CoznaiiTe KOHPUrypaIuio A1 aBTOMaTU3UPOBAHHOTO TECTUPOBAHUS:

name: CI
on: [push, pull_request]

jobs:
test:
runs-on: ubuntu-latest

strategy:
matrix;
python-version; ['3.8', '3.9', '3.107]

steps:
- uses: actions/checkout@v?2

- name: Set up Python
uses: actions/setup-python@v2
with:
python-version: ${{ matrix.python-version }}

- name: Install dependencies
run: |
python -m pip install --upgrade pip
pip install -r requirements.txt
pip install pytest pytest-cov

- name: Run tests
run: |
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pytest --cov=optimized_data_analyzer --cov-report=xml

- name: Upload coverage
uses: codecov/codecov-action@v2

- name: Code quality
run: |
pip install black flake8 mypy
black --check optimized data_analyzer.py
flake8 optimized data_analyzer.py

mypy optimized data_analyzer.py
3apaum:
CospaiiTe requirements.txt u setup.py
HacrpoiiTe aBTomMaTH4eckuii 3amyck tectoB mpu push/pull request
Jlo6aBbTe ipoBepku code quality
HacrtpoitTe oT4eT 0 MOKPBHITUHN KO/IA TECTAMH

TpeGoBanust K pe3yabTaTy

IMoanblii HaOop TecTOB (MUHUMYM 15 TecToB):

test_optimized.py - Moty IbHBIE TECTHI

test_integration.py - “HTErparMOHHBIC TECTHI

test_performance.py - TecTsl IPOU3BOIUTEILHOCTH

test_edge_cases.py - TeCThl TpaHHYHBIX CITy4acB

OT4eThl 0 peBbIO:

code_review_report.md - moapoOHBIii review koza
documentation_review.md - aHanu3 1 IpeUTOKEHHS 10 JOKYMEHTAIHH
YiaydlieHHasi JOKYMEHTAIHS

docs/ nupekTopus ¢ MOJIHOM JOKYMEHTAIHeH

Kondurypauus CI/CD:

HUTorosslii oTyeT

Kpurepuu onieHku

IMosiHOTA TeCTOBOIr0 MOKPBITHUS (pa3HbIC THIIHI TECTOB, edge cases)
KauectBo code review (riyOrHa aHaiin3a, KOHKPETHBIC MTPEUIOKECHUS )
Yiy4dleHue T0KyMeHTauun (T0JIHOTa, SICHOCTh, CTPYKTYypa)
ABtomaTuzanus (CI/CD, unctpymenTsl quality assurance)
IpodeccuonanbHbIil MOAX01 (CHCTEMHOCTbD, BOCIIPOU3BOJAUMOCTS) - 1 Oasut

Jlata ciaun paboThI:

Onenka ypoBHs chopmupoBanHoctu kommereHimii: 11K3.1., T1K 3.2.— yactuyHo ocBoena, OK01-02., OK

09— nosHOCTBIO CPOPMUPOBAHBI

OreHKa:

Iloamuce npenoaaBaTeiIs:
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HHOOPMAINMNOHHO-METOANYECKOE OBECIIEYEHHUE
Buabl BbINOJIHAEMBIX paboT
CornacoBath NOPSAI0K BbINOJHEHNS 33/IaHUI ¢ PYKOBOANTEJIeM NPAKTUKH 0T Kosutexka. llpoiiTu
HHCTPYKTAK 110 03HAKOMJICHUIO C TPeOOBAHUSIMH OXPAHbI TPY/A, TEXHUKH 0€301aCHOCTH, NOKap-
Hol 0e3onacHocTn PadoTa ¢ npoeKkTHOI T10KyMeHTal e, pa3padoTaHHOl ¢ HCI0JIb30BAHMEM I'Pa-
(puyeckux A3bIKOB crieU(pUKALUIA.

1. Muxeea, E. B. HWHdopmaunoHHblEe TEXHONIOIMM B NpO(ECCHOHATBHOW JESTENbHOCTH
:yue0.nmocobue / E.B. Muxeena. - 14-e uzn., crep. - M. : Akagemus, 2016. - 384 c.
2. I'ox6epr, I'. C. Uadopmanmonnsie TexHonoruu : yueOnuk / I.C. T'oxGepr, A.B. 3adueBckuii,

A.A. KopoTtkuH. - 9-¢ u3n., nepepad. u gom. - M. : Akagemus, 2014. - 240 c.

Buabl BbINOJIHAEMBIX paboT
Pa6ora ¢ npoeKkTHO# JOKyMeHTanuel, pa3padoTaHHOM ¢ HCNOJIb30BAHHEM IPaUueCKUX A3bIKOB
cnenudukanuii. [Iporuo3upoBanue 3aTpaT, CPOKOB H Ka4eCTBA € MOMOIIbIO CTAHIAPTHBIX METPHK.
Onrumusanus NMPOrpaMMHOI0 K0/a ¢ HCMOJIb30BAHNEM CIIEIHATU3UPOBAHHBIX POTrPamMM-
HBIX CPe/ICTB

1. Pynmakos A.B. Texnonorus pa3spabOTKd IPOTPAMMHBIX IPOAYKTOB: Y4EOHUK IS CTYIL.
yapexIeHui cpea. npod. oopazoBanus /A.B. Pynmakos.- 12-e uzn., crep.- MockBa: H3narensckuid
nentp "Axamgemus”, 2018.- 208c. ISBN 978-5-4468-7402-6

2. Tlokonoauna E.B. PeBbionpoBaHue IPOrpaMMHBEIX MOJIYJIEH : Y4eOHUK [ CTyHA. ydpe-
xaeHu cpen. npod. odpasosanus / E.B. [Toxononuna, H.A. [lonrosa, /[.B. Ananbes. - M. : U3na-
TenbCKuil 1IeHTp «Akamemusi», 2020. — 208 c. ISBN 978-5-4468- 8609-8

3. T'auzenko, U. T'. Texnonorus pa3paboTKH MPOrpaMMHOIO obecredenus: yuebHoe mocodue
it cpearero npodeccronansaoro oopaszosanus / U. I'. 'auaenko, ®. @. Ilasnos, /1. FO. ®exopos.
— Mocksa: M3garensctBo FOpaiit, 2020. — 235 ¢. — (IIpodeccuonanpHoe obpazoBanue). — ISBN
978-5-534-05047-9. — Tekcr: snekrponnsiii // DBC IOpaiir [caiit]. — URL.: https://urait.ru

Buabl BoInoJiHsieMbIX padoT
Hcnosb30BaHHe METO/I0B ¥ TEXHOJIOTH TECTHPOBAHUS U PEBbIOMPOBAHMS KOJA H MIPOEKTHOM /10-
KYMeHTaluU

Pynakos A.B. Texnonorust pa3paboTKy MPOrpaMMHBIX MPOAYKTOB: YIEOHUK IJIS CTY. YUPEKACHUN

cpen. mpod. oopazoanus /A.B. Pynakos.- 12-¢ u3s., crep.- MockBa: M3parenbckuii nieHTp "Axane-
mus'", 2018.- 208c. ISBN 978-5-4468-7402-6

2. Tloxononuna E.B. PeBbronpoBanue mporpaMMHBIX MOAYJIEH : y4eOHHK AT CTY.I. y4Ipe-
x)aeHui cpen. mpod. oopazoranus / E.B. [lokonoauna, H.A. Jlonrosa, [I.B. Ananbes. - M. : U3na-
TeNbCKUM 1eHTp «Akamemusi», 2020. — 208 c. ISBN 978-5-4468- 8609-8

3. Tnupenko, U. I'. TexHosorus pazpaboTKy IIPOrPaMMHOTO 00ECTIEYEH s : yIeOHOE OCOOHE
11 cpeHero npogeccuonanbHoro oopazosanus / U. I'. I'nuaenko, @. @. [Tasnos, /1. FO. denopos.
— Mocksa: U3narensctBo FOpaiit, 2020. — 235 ¢. — (Ilpodeccuonansroe obpazosanue). — ISBN
978-5-534-05047-9. — Tekct: anekrponnsiit // DBC FOpaiir [caiit]. — URL: https://urait.ru

Bubl BbINOTHSIEMBIX PadoT
Hcnosb30BaHHe METO0B M TEXHOJIOTHI TECTUPOBAHUA U PEBbIOMPOBAHNS KOJAA M NMPOEKTHOM 10-
KYMEHTAUHHU

PynakoB A.B. TexHosnorus pa3paboTKu IpOrpaMMHBIX MTPOIYKTOB: YU€OHHK IS CTY. YUPEKICHUN
cpea. nmpo¢. obpazosanus /A.B. Pynakos.- 12-e uzn., crep.- MockBa: M3natensckuii nentp "Akaze-
mus", 2018.- 208c. ISBN 978-5-4468-7402-6

2. Tloxonomuna E.B. PeBbronpoBanye IIpOrpaMMHBIX MOJLYJI€H : YUEOHUK JUIS CTY/I. YIpe-

xaeHuii cpen. mpod. oopazosanust / E.B. Tlokonoauna, H.A. Jlonrosa, [I.B. Ananbes. - M. : U3na-
TEJIbCKUH IeHTp «Akagemus», 2020. — 208 c. ISBN 975-5-4468- 8609-8


https://urait.ru/
https://urait.ru/

3. T'aupenko, U. I'. Texnonorus pazpaboTKy IPOrpaMMHOTO 06ecIIeueH s : yaeOHoe IIocodue
1UIs cpeanero npogeccuonanbHoro oopaszosanust / U. I'. 'nunenko, @. @. [1asnos, /1. FO. denopos.
— Mocksa: UznatenberBo FOpaiit, 2020. — 235 ¢. — (IIpodeccuonanpHoe odpazosanue). — ISBN
978-5-534-05047-9. — Texkcr: anexrponnsiit // DBC IOpaiit [caiit]. — URL.: https://urait.ru
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PELIEH3USA
HA OTYET YYEBHOM ITPAKTHUKHA

OOyyarommuiics

(pamummst, ©Ms1, OTUECTBO)
Kypc
I'pynna
CrieninanbHOCTh
[Ipodeccuonansubiii Moayns [IM.03 PeBbronpoBaHue mporpaMMHBIX TPOTYKTOB
1.Mecto MIPOXOKICHUS yuyeOHOU MIPaKTUKHU Ha
Oaze

OI'bBOY BO«CaparoBckuil rocyJapCTBEHHBIM YHHUBEPCUTET I'€HETHKU, OMOTEXHOJOTMM U WHKEHEPUU
nMmenn H.M. Basunosa»

2.ATTECTAIlMOHHBIN JUCT O0yJaromierocss Mo MPaKTHKE OT PYKOBOJUTENSI TPAKTHKH OT KOJUISIKA
(pencraBiieH /HE TPEACTaBIICH) MOIATBEPKIAET YPOBEHb OCBOCHHSI TPO(HEeCCHOHATBHBIX
KOMITETCHITUH.

3.XapakTepucTuka MO OCBOEHHIO MPO(PECCHOHAIBHBIX M OOMIMX KOMIIETEHIMI oOywaromierocss o
IIPAKTUKE OT PYKOBOAUTEJNA MPAKTUKHU OT KoJulemxka (IIpelCTaBleHa /He NMPEeJCTaBIeHa) MOATBEPKIAET
YPOBEHb OCBOEHUSI KOMIIETEHIIHI.

4.J]IHeBHUK y4eOHOM MPaKTUKH (MPECTaBJICH /HE MPECTaBIICH).

CooTBeTcTBHE BHIIOB U 00BEMOB BBHITIOJHEHHBIX pabOT U OTBEIEHHOMY Ha KaKIbIH BHIl paOOT BpEeMEHH,
MPEyCMOTPEHHBIX 33JaHUSMHU Ha yIeOHYI0 MPAKTUKY 10 POPECCHOHATHPHOMY MOJIYJIO (COOTBETCTBYET
/ HE COOTBETCTBYET).

5.0tuer y4eOHOM MpakTHKe (IIPEICTABIICH /HE MPEACTABIICH).
JlokaszarenbcTBa BBITIOJHEHUsT PadOT, MPEIYCMOTPEHHBIX 3aJlaHMsIMH Ha YYEOHYI0  IPaKTUKY I10
npodeCcCHOHATBPHOMY MOAYIIO (TIPEICTABIIECHBI / IPEICTABIICHBI HE B ITOJTHOM 00bEME/ HE MPEICTABIICHBI).

OOyuaromuiics BepHO 0OpMUIT HE MEHee % TMpeaCTaBICHHBIX 3a1aHUM.

OtuéTHas AOKYMEHTAIMsI OTPaXKaeT YPOBEHb TEOPETUYECKOW U MPAKTHUECKOMN
MOATOTOBKH OOydaromierocs, (He COIACPKUT/  COICPIKUT) HEJOYETOB TI0 COJIEP)KAHHUIO W/HIIU
0(hOPMIICHHUIO.

Henocrarku/ JIOCTOMHCTBA oTuéTa 0 MIPOXO0KICHUH MIPaKTUKH

6.(O6CCHC“ICHH/ HC O6CCHC“ICHH) JA0Ka3aTejibCTBa JIMYHOTO Y4YACTHA o6yqafomeroc;1 B COCTaBJICHUH H
O(l)OpMJ'ICHI/II/I HpeHCTaBHeHHOﬁ JAOKYMCHTAIIUH.

BriBoa: oTuer yqe6H0171 IMMPAKTHUKU 3aCITY’KUBACT OLUCHKH

PYKOBOI[I/ITCJ'IB MMPAKTHUKU OT KOJUICKA:
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