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1. Ilesin ocBOEHHUST TUCIUTLIMHBI

K ocHOBHBIM 1eJISIM OCBOCHHS JUCIIUIIIIMHEI OTHOCHUTCS:

° MOJTy4YEHHUE 3HAHUH 00 OCHOBHBIX KOHCTPYKIIUSX U UIMOMAX SI3bIKa
nporpammupoBanus Python;

° YMEHHE Ha MPAKTUKE HAMKUCATh MPOrpaMMy JJIsl BEITIOJTHEHUS
IIOCTaBJIEHHON aHAJIMTUYECKOH 3a71a4Hu,

° 3aKpEIUICHUE MOJIy4YaeMbIX B CEMECTPE 3HAHUM M HABBIKOB Ha MPAKTHUKE;

° dbopMupoBaHHE B3aUMOCBSI3EH, TOJIyd4aeMbIX B CEMECTpEe 3HAHUU U
HAaBBIKOB C U3YUYCHHBIMHU PAHEE U M3YyYAEMBIX NAPAJJIEIbHO C JAHHON JUCHUIUIMHON;

o MOJITOTOBKA CTYJIEHTOB K JI€ATEIbHOCTH B COOTBETCTBHH C
KBIM(PHUKALMOHHOMN XapaKTepUCTUKON OakanaBpa.

K ocHOBHBIM 3agavdaM JUCHUIIIIMHBI OTHOCATCA:

o OBJIaJICHNE HaBBIKAMHU W MPHUEMaMU MPOTPAMMUPOBAHUS B PaMKax BeO-
TE€XHOJIOTUH;
o U3YUYEHHE U OCBOCHHME TEOPETUYECKOr0 MaTepuasna, Kak B IpOoLecce

KOHTAKTHOM, TaK U B XOJI€ CAMOCTOSITEIbHON PadOThI;

o BBITIOJIHEHUE NPENOCTABICHHBIX MPAKTHYECKUX 3aJaHUA Pa3IMYHBIX
dbopm, Kak B IIpoIiecce KOHTAKTHOM, TaK U B XOJI€ CAMOCTOSITEIIbHON PabOTHI;

o caMocTosiTeJIbHasi ~ paboTa HaJ  TEMAaTHUKOW  JTUCHMIUIMHBL  JJIS

dbopMHUpOBaHUS KOMIETEHIIMH OCHOBHOW 0O0pa30oBaTeIbHOW TpOrpaMMbl (ganee,

OOTI).

2. Mecro aucuuniannsl B cTpykrype OIIOII
JlucuumuiiHa OTHOCUTCS K YMCTY YYEOHBIX AUCHUIUIMH 4YacTd, (GopMUpyeMoi
y4acTHUKaMU 00pa30BaTeNbHbIX OTHOIIEHUH.
JlucuuIiuinHa B3aWMOCBSI3aHa JIOTMYECKH U COJIEPKATEIBbHO-METOOUYECKH CO
ciaeayromuMu qucuurummiaamu 1 npakrtukamu OITOIT:
o MynbsTMeEIna-TEXHOIOT Y,
o AJIMUHUCTPUPOBAHUE CEPBEPOB;

° OcHOBBI BEO-TEXHOJIOTHIA;



o OcHoOBBI BeO-pa3pabOTKH HA CTOPOHE KIIMEHTA;

o OcHOBBI cepBepHOI BeO-pa3pabOTKH.

3. IlepevyeHb VIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHsI M0 JUCHHUILIINHE,
COOTHECEHHbIE ¢ IJIAHUPYEMBbIMH Pe3yJIbTATAMU OCBOEHUsI 00pa30BaTe/IbHOM

NporpamMmbl

B pesynbrate OCBOCHHS JUCHUIUIMHBI y OOydJaromuxcs (QOpMHUPYIOTCS

CICAYIOINEC KOMIICTCHIOWHW W OOJIZKHBI OBITH AOCTUTHYTBI CIICAYIOIIUC PC3YJIbTAThI

00yueHuUst Kak 3Tan GOPMUPOBAHUS COOTBETCTBYIOIINUX KOMITIETEHIUH.

ONPENENATh KPyT
3a/1a4 B paMKax

Kona HaumenoBanue | UHAMKATOPBI INIAHMPYEMBIX Pe3y/abTATOB
KOMIIETEHIIUM | KOMIEeTeHIHH 0o0y4eHHsl MO JTUCHHIJIHHE
YK-1 Crnocoben NVYK-1.1. AHanu3upyeT 3a7auy, BbIACIsAS €€
OCYHCCTBIIATD 0a30BbI€ COCTABIIAIOIILE.
TIOHCK, _ NVYK-1.2. OcylecTBIseT MOUCK, KPUTHYECKH
KPUTHICCKUN
OILICHUBAET, 0000IIAeT, CUCTEMATU3UPYET U
aHaJIU3 U CUHTE3 5
HHGOpMAITHH, pamxupyeT uHpOopMaIuio, TpedyeMyto s
NPUMEHATD pEelIeHHs] TOCTAaBJIEHHOM 3a1auH.
CUCTEMHBIH NYK-1.3. PaccmarpuBaer u npeayiaraer
HNOJXOJ JUIS palioHa bHBIC BAPUAHTHI PEIICHUS
peLICHNA IIOCTABJICHHOW 3aJ1a4l, UCIIOJIb3Ysl CUCTEMHBIN
TTOCTaB/ICHHBIX MOJIXO0/1, KPUTUYECKU OIIECHUBAET UX
3amaqy
JIOCTOMHCTBA U HEJIOCTATKH.
YK-2 Crocoben NYK-2.1. ®opmynupyeT COBOKYITHOCTh 3a/1a4

B paMKax MOCTAaBJIECHHOM LU MPOCKTA,
pelIeHrne KOTOPhIX 00ECIIEUNBACT €€

[IOCTABJICHHOU JIOCTHIKEHHUE.
uenu u BeiOupats | MYK-2.2. Onpenensier cBA3U MEXIY
ONTUMAJIbHbIE ITOCTABJICHHBIMHU 33Jja4aMU, OCHOBHBIMU

CIOCOOBI UX
peleHns, UCXOas
U3 IEMCTBYIOLINX
IIPaBOBBIX HOPM,

KOMITOHEHTaMU MIPOEKTa U 0KUAAEMbIMU
pe3yJibTaTaMU €ro pealn3alyi.

NYK-2.3. BeiOupaet onTuMaibHble CIOCOObI
IUTAHUPOBAHUSI, PAaCIIPENEIECHUS 30H

UMEIOIINXCS OTBETCTBEHHOCTH, PEIICHM 3a/1a4, aHaI13a
pecypcoB u pEe3yJIbTaTOB C YYETOM JCHCTBYIOIINX
OTPaHUYCHUU IIPABOBBIX HOPM, UMEIOIINXCS YCIOBUH,

PECYPCOB M OTPAHUYEHUN, BO3MOKHOCTEN
WCIIOJIb30BAHUS.




OIIK-8

Crnocoben
pa3padaThIBaTh
QJIITOPUTMBI U
IPOTPaAMMBI,
HPUTOTHBIC IS
PaKTHYECKOT'O
HPUMEHEHUS

NOIIK-8.1. 3HaeT OCHOBHbIE TEXHOJIOTUU
CO3aHMS ¥ BHEAPCHHS] HHPOPMAITMOHHBIX
CUCTEM, CTaH/IAPThI YIPABICHUS KU3HEHHBIM
UKJIOM UHGOPMAIMOHHON CUCTEMBI.
NOIIK-8.2. YMmeeT npoeKTUpOBaTh OJI0K-
CXEMBbI AJITOPUTMOB, OIICHUBATh
MPOU3BOIUTEIILHOCTh AJITOPUTMOB U 3aTPaThl
naMsTy Ha paboTy anropuTMa, pa3padaThiBaTh
IpOrpamMMbl Ha OCHOBE CIIPOEKTUPOBAHHOTO
QITOPUTMA U TIPOBOJIUTH OTJIAJIKY
POrpaMMBbl, TPUMEHSATH METO/Ibl CUCTEMHOTO
aHaJIu3a U MaTEMaTUYECKOTrO MOAECIUPOBAHUS
npu pazpaboTtke u 3kcruryaranuu UC,
MPOBOAUTH CTPYKTYPHBIA aHAIIN3,
(GyHKIIMOHANTBHBIN aHATU3, 00BEKTHO-
OPUEHTUPOBAHHBIN aHAIN3 UEePAPXUU
KJIACCOB. OCYIIECTBIIATH OPraHU3aIMOHHOE
oOecrieueHue BHITIOTHEHUS paboT Ha BCeX
CTaJUsIX U B MPOIECCax >KU3HEHHOTO IIUKJIa
MH(OPMAIMOHHOW CUCTEMBI.

NOIIK-8.3. Braneet HaBbIkaMu pa3paOOTKU
porpamm, MOCTPOCHUsI OJIOK-CXEM
aJIrOPUTMOB U OLIEHKU ITPOU3BOIUTEIBHOCTH
ITOPUTMOB, PaOOTHI ¢ YHU(DUIIUPOBAHHBIM
S3bIKOM BU3YaJIbHOT'O MOJICTUPOBAHUS,
COCTaBJICHUS [UIAHOBOW U OTYETHOMN
JIOKYMEHTAIUU 10 YIPABJICHUIO MPOEKTaMU
co3qaHust HTHGHOPMAIMOHHBIX CUCTEM Ha
CTaJUsX )KU3HEHHOTO IMKJIA.

B mporiecce ocBoeHust 00pa3oBaTebHOM TPOrpaMMBbl IaHHBIE KOMIIETEHIUH, B

TOM YHCJIC UX OTACIIHbHBIC KOMIIOHCHTHI, (1)OpMI/Ipy}OTC${ ITO2TAIITHO B XOAC OCBOCHUA

00yYarouMMuUCs TUCUUIUIAH (MOJYyJIEel), MPAKTUK B COOTBETCTBUU C YUEOHBIM IJIaHOM

¥ KaJeHAapHBIM TpaikoM yueOHOTOo mpoIiecca.

4. CTpyKTYypa U cCofAepKAHUE TUCIUIIIMHBI

OO6m1ast TPy1I0€MKOCTh JUCITUILIMHBI COCTABIISAET 4 3a4€THBIX €IUHUIIBL, T.¢. 144

aKaJeMUYECKUX YacOB (M3 HUX /2 4aCOB — CAMOCTOSITENIbHAsI paboTa CTYAECHTOB).

Pazpenbl quciuminHbl H3y4aroTCs Ha IIEPBOM Kypce B IIEPBOM ceMmecTpe, popma

IPOMEKYTOUYHOM aTTeCTallMi — KYpPCOBOM MPOEKT, IK3aAMEH.




Conepskanue M TeMbl JIa0OPATOPHBIX PadoT

JIP-1 | JluHeliHbIe MPOTrPAMMBI

Lean BoinoHeHus 1aboparopHoid padoTel: [laTh CTyAEHTaM NPaKTUYECKUN HABBIK B TOATOTOBKE MTPOCTOM
MPOTrpaMMBI U B 3alTUCH MaTeMaTHYeCKUX BBIpaKEHHIA Ha sI3bIKE MporpaMMupoBanus Python.

Pe3yabTar: ANTOpPUTM pEIIEHWS 3a7add, JUCTUHT pEIICHUS 3adadd Ha sa3bike Python, order mo
nmabopaTopHOU padore.

Ilopsinox BhINOTHEHHU J1a00PATOPHOIT padoOTHI:
e [loAroToBKa K BBIMOJIHEHUIO K paboTe, B TOM YHUCIIE:
e u3y4yeHHe OCHOB s3bIka Python u mexaHu3mMoB ero paboThI.
e CocTaBineHHE U HAMCAHHUE JINHEHHBIX aJTOPUTMOB.
e Hamucanue KOHCOJNBHBIX MPUIIOKEHUH, UCTIONB3YIOIUX BBOI/BBIBOI.
e 3amuTa 1a00paTOPHOI pabOTHI

KoHTpoJibHbIE BOMPOCHI:
1. Tuns nansbix. [epemennsie. [ITK-1, TTK-2]
2. Ywucnossle Tunsl gansbix. [[1K-1, TTK-2]
3. Omneparuu Haa YUCIOBBIMH TUTaMu naHHbIX. [[TK-1, TTK-2]
4. Crpoxu. Ctpoku unicod. [TTK-1, TTK-2]
5. Beox mannbix. Beoa gannsix. [ITK-1, TTK-2]

JIP-2 | Pa3BeTBJsIIOIIHNECS BHIYUCIANTEIbHBIE IPOLECCHI

esb BbINOJIHEHUS J1A00PATOPHOI PadoThI: 1aTh CTY/ICHTAM MPAKTUYECKUH HABBIK B UCIIOJI30BAHUHU
YCIIOBHBIX ONIEPAaTOPOB BETBIIEHISI Ha SI3bIKE MporpaMMupoBanusi Python

Pe3yabTaT: ANTOpuTM pEIICHUS 3a1a49u, IUCTUHT PEIeHIS 3a1a9n Ha si3p1ke Python, otueT mo
naboparopHoii pabore.

[opsok BbINOJIHEHHS J1a00PATOPHO padoThI:

e [loaroToBKa K BBINOJIHEHUIO K paboTe, B TOM YHUCIIE:
e u3y4yeHHE YCIOBHBIX orepaTopo Python;
®  u3y4yeHHeE JIOTHYECKUX oneparopos Python;
[lony4yenue BapuanTa 3aJaHusl.
PazpaboTka nporpamMmebl, COrJIACHO TPEOOBAHUSIM.
TectupoBaHue MporpamMMebl, B TOM YHCJIE HA YCTOMYMBOCTD PAOOTHI P HEKOPPEKTHBIX JaHHBIX.
3amura 1a60paTOpHOM PabOTHI.

KO]—[TpOJ’ll)Hl)le BOIIPOCHI:

6. Brsox manubx. Beog mannsx. [[TK-1, TIK-2]

7. ®opmarupoBanHbiii BBoA/BbIBOI. [[TK-1, TTK-2]

8. Crucku. Beipakenus B cniuckax. Vcrnonb30BaHHe CIIHCKOB, Kak CTEKOB. MCIop30BaHNE CIIMCKOB,
Kak ouepeseit. Oneparu cpaBHeHus s cruckos. [[1K-1, TTK-2]

9. [uanazonsl. Koprexu. Otiandne koprexeid ot cnoapeit. Ciosapu. [I1K-1, [TK-2]

10. Omeparop if. Ocobennoctu onepatopos cpaBuenus. [[1K-1, ITK-2]

JIP-3 | Opranuzanus IUKJIOB

Heab BbInoIHEeHUs JIadopaTopHO#i padoThl: laTh CTyAEHTaM NPAKTUYECKUNA HABBIK B UCIIOJIb30BAHUU
0a30BBIX KOHCTPYKIIMH CTPYKTYPHOTO IMTPOTPaMMHUPOBAHIS - OTIEPATOPOB IHKIIA.

Pe3yabTaT: ANroput™ pelieHus 3a1ayuu, JUCTHHT PeIeHus 3a1a4n Ha s3bIke Python, oTuet no
nmaboparopHoii pabore.

Iopsinox BINOTHEHNS Ja00PATOPHOIT padoTHI:

e [loAroToBKa K BBIMOJHEHUIO K paboTe, B TOM YHUCIIE:
®  u3y4YeHHe orepaTopos IukiIa B Python.

e [losyueHue BapuaHTa 3aIaHHUS.

e Pa3zpaboTka mporpaMMsl, COTIACHO TPEOOBAHHUSM.




e TecTupoBaHuE MPOTPaMMBbI, B TOM YHCJIE HA yCTOHUYMBOCTH pabOTHI MPH HEKOPPEKTHBIX JaHHBIX.

KouTpoabHble BonpochI:

11. Omeparops! mukia. Oneparop for. Oneparop while. 3aBeprienune uka. [IpogomkeHre nukia.
OrmepaTop pass.
12. Onpenenenue pynkmuu. [IpoctpancTBo umen ¢pynkuun. [lepenaua nmapamerpos. Kiroun.

JIP-4 | OnHOMepHbIe MACCHBBI.

Hens BoInoTHEeHN JadopaTOpPHOIl padoThl: J[aTh CTyAeHTaM NPAKTUYECKUI HABBIK B HAITMCAHUH
nporpaMm o0paboTKH OJHOMEPHBIX MAaCCHBOB: IOUCK MAaKCUMyMOB 1 MUHUMYMOB, COPTHPOBKHU.

Pe3yabTaT: ANropuT™ pelieHus 3a1adqu, JUCTHHT PEeIeHns 3a1a4n Ha si3bIke Python, oTuet mo
nabopatopHoii paboTe.

Iopsiok BLINOJHEHHS JJa00PATOPHOI padOThI:

e [loaroroBka K BBITOJHEHHIO K pa0dOTe, B TOM YHCIIE:

e u3y4yeHHe CTPYKTYp JaHHbIX Python;

® U3ydYeHHWE BCTPOCHHHIX (PYHKIHMU PaOOTHI C MACCHBAMH,

®  U3ydYEHHUE aITOPUTMOB PabOTHI C MACCHBAMU;

®  U3yYEHHWE Pa3INYHBIX AITOPUTMOB COPTHPOBKH MaCcCHBOB.
[Tomyuenue BapuaHTa 3aJaHSL.
JlexoMITo3uIus 3a/1aHus Ha OTAEIbHBIE TOA3a/1auH.
Pa3paboTka COOTBETCTBYIOMIMX MTOA3a/1a4aM ITOJIb30BATENbCKUX (PYHKIIHHA.
COopka eTMHOM IPOTpaMMEI, peaTu3yIolIeii MOCTaBIeHHYIO 3a1a9y.
TecTupoBaHre IpOTpaMMBbl, B TOM YHCIIE Ha YCTOHYNBOCTh PabOTHI IPH HEKOPPEKTHBIX JaHHBIX.
3ammTa 1a60paTOPHONA PaOOTHI.

KOHTpOJIBHbIe BOIIPOCHI:

13. Cnucku. BeipaxkeHust B cniuckax. Mcrnons3oBaHne CIMCKOB, Kak CTEKOB. Mcmonb30BaHne CIIMCKOB,
Kak ouepezeil. Oneparuu cpaBHeHus st ciickos. . [[1K-1, TIK-2]

14. Nuanazounsl. Koprexu. Otinune koprexei ot cinosapeit. Ciosapu. . [[1K-1, TTK-2]

15. Omeparops ukia. Onepatop for. Oneparop while. 3aBepmenue nukina. [IponomkenHue HUKIIA.
Omepatop pass. [[1K-1, TTK-2]

JIP-5 | Iunamuveckoe (popMUpOBaAHNE KOHTEHTA H MeHI0. Tadauma yMHoKeHuUsl.

Heab BpInoIHEeHUs JJadopaTopHOi padoThl: [laTh cTyJeHTaM NPAKTUYECKUI HaBbIK B HAIIMCAHUU
porpaMM 00pabOTKH ABYMEPHBIX MACCHBOB C UCTIOIH30BAHUEM (DyHKITHIA. .

Pe3yabTaT: ANroput™ pelieHus 3a1ayuu, JUCTHHT PEeIeHuUs 3a1a4n Ha s3bIke Python, oTuet no
naboparopHoii padore.

Iopsinox BINOTHEHNS Ja00PATOPHOIT padoOTHI:

e [loAroToBKa K BBIOJHEHUIO K paboTe, B TOM YHUCIIE:
® M3ydYeHHUe Croco0OB JUHAMHYECKOTO (JOPMUPOBAHHS KOHTEHTA ¥ MOJIH30BATEILCKUX
3JIEMEHTOB yNPaBIICHHS.
[lony4yenue BapuanTa 3aJaHusl.
JlekoMno3unust 3aJJaHnsl Ha OTACIIbHbIEC M0J3a/1a4H.
Pa3paboTka cOOTBETCTBYIOLIMX MT0/A3aJa4aM [10JIb30BATEILCKUX (DYHKLUH.
COopka earHON IPOrpaMMBbl, pealn3yIolieil MOCTaBICHHYIO 3a1ady.
TectupoBaHue MporpaMMsbl, B TOM YHCJIE HA YCTOMYMBOCTD PaOOTHI TP HEKOPPEKTHBIX JaHHBIX.
3amura 1a60paTOpHOM PabOTHI.

KoHTpo/bHbIE BONIPOCHI:
16. Crmcku. BeipaxkeHus B criickax. Vcnone3oBaHue CIMCKOB, Kak CTEKOB. VICIIOIB30BaHNE CITHCKOB,
Kak ouepezeil. Oneparu cpaBHeHUs st criickoB. . [[TK-1, TIK-2]
17. Inana3onsl. Koprexu. Otinune koprexeit ot cnosapeit. Ciopapu. . [[1K-1, ITK-2]
18. Omeparops! mukia. Oneparop for. Oneparop while. 3aBepienne ukia. [Ipogomkenue nukia.
Omneparop pass.ganusie? [ITK-1, TTK-2]




JIP-6 daiiabl

ean BBINOJTHEHUS JIadopaTOPHOH padoThl: [laTh CTyJAeHTaM MPAaKTHIECKUA HaBBIK B HAITMCAHUH
MPOTpaMM, B KOTOPBIX BBITIOIHSIOTCS OTIEPALMU C TEKCTOBBIMHE (aiilaMu - YTCHHUE, 3aITUCh.

Pe3yabTaT: ANroput™ perieHus 3aJa4u, TUCTHHT PEIICHUS 3a1aun Ha s3bike Python, oTueT mo
nmabopaTopHOM padore.

Iopsinox BhINOTHEHNS Ja00PATOPHOIT padoTHI:

e [loaroroBka K BBIMTOJHEHHIO K pabOTe, B TOM YHCIIE:
® TIOBTOPEHHE paHee MPOUJEHHOTO MaTepHaa;
®  u3y4YeHHE METOJ0B paboThI ¢ (ailioBoil cucTeMoii B si3bike Python.
ITonydenune BapuaHTa 3a1aHusl.
JlexoMIio3uIus 3a/1aHus Ha OTAEIbHBIE TOA3a/1aUH.
Pa3paboTka COOTBETCTBYIOMIMX MMOA3a/1a4aM I0JIb30BATENbCKUX (QYHKIIHH.
COopka emMHOM IPOTPaMMEI, peaTu3yIoIIeii MOCTaBICHHYIO 3a1aqy.
TecTupoBaHre mporpamMMbl, B TOM YHCIIE Ha YCTOHYUBOCTH pabOTHI TP HEKOPPEKTHBIX JaHHBIX.
3ammra 1a60paTOpPHOM PAOOTHI.

KoHnTpoJbHBIE BONIPOCHI:

19. Knacc File. OtkpoiTue daitna. Metoas! knacca ans File BBoga-BeiBoa. . [[TK-1, ITK-2]
20. BszaumoneiicTBue ¢ ¢aitmoBoit cucremoii. Moayias path. O6bekTsI 1 (haitnossrit BBoa-BeiBOA. [ITK-1,
IK-2]

JIP-7 GUI, knaccewl, MoayJs tkinter.

Hens BoimonHeHNs JadopaTOpHOiIl padoThl: J[aTh CTyAEHTaM NPAaKTUYECKUH HABBIK B HAITUCAHUH
IIporpamMMm, HCIIONB3YIoNHX rpadudeckuii maTepdetic momb3oparens (GUI). O3HAKOMHUTH ¢ TAKIMH
MOHATHSAMH, KaK KJIacc, BUIKEThI, MACCHBHI 3aIMCEH, a TaK ’Ke ¢ aTpuOyTaMH KJlacca U MEeTOJaMH
nepesady JaHHBIX MEXy KJIACCaMH..

Pe3yabTaT: ANTOpUTM pEIICHUS 3a1a4H, IUCTUHT PEIIeHS 3a1a9n Ha si3bp1ke Python, otueT mo
nmabopaTopHO padoTe

Hopsok BbINOJIHEHHS J1a00PATOPHO padoThI:

e [loaroToBka K BBINOJIHEHUIO K paboTe, B TOM YHUCIIE:
e lI3yueHue METOAOB MOCTPOEHHS IPaUECKOro MMOJIb30BATEIBCKOTO HHTEpdeiica;
[lony4yenue BapuanTa 3aJaHusl.
JlekoMno3unust 3aJaHusl Ha OTACIIbHbIEC 0J3a/1a4H.
Pa3paboTka cOOTBETCTBYIOIIMX M0/A3aJaUaM [10JIb30BATEILCKUX (DYHKLUH.
COopka earHON IPOrpaMMBbl, pealn3yIolieil MOCTaBICHHYIO 3a/1ady.
TectupoBaHue MporpaMMebl, B TOM YHCJIE€ HA YCTOMYMBOCTH Pa0OTHI P HEKOPPEKTHBIX JaHHBIX.
3amura 1a60paTOpPHOM PabOTHI.

KoHTpoJibHBIE BONPOCHI:
21. Cosnanue mopayieit. [Torck moayneit. Kommumsitust moayseit Ha Python. CtangapTHbie MOIYIH
Python. [IIK-1, TTK-2]
22. Ucnonn3osanue ¢pynkuuu dir(). [ITK-1, TTK-2]
23. OObsiBICHUE Ki1acca. YpaBieHne aTpuOytamMu u Metogamu kiacca. [[1K-1, TTK-2]
24. O0bsaBacHHE 00BEKTOB. MHOKECTBEHHOE HAC/ICI0BaHKE. 3aMMCTBOBAHHUE CBOWCTB U METOJIOB Y
poautenbckoro kinacca. [[TK-1, TTK-2]

JIP-8 | IIporpammMupoBaHue B rpaduuecKOM pe:KuMe.

Heab BbINOTHEHUs J1adopaTopHOi padoThl: [103HAKOMUTE CTYI€HTOM Ha MPAKTHKE C HAIMCAHUEM
mporpamMm st GOpMHUPOBAHUS TpadudecKknx N300paKeHUH C HCTIOIb30BaHueM MoayJIeit Python.

Pe3yabTaT: ANropuT™ pelieHus 3a1ayu, JUCTHHT PEIIeHUs 3a1a4n Ha s13bIke Python, oTuet mo
naboparopHoii pabote

Iopsinox BhINOTHEHNS Ja00PATOPHOIT padoTHI:
e JloaroToBka K BBIOJIHEHUIO K paboTe, B TOM YHUCIIE:




e lI3yueHue METOAOB MOCTPOSHUS TPaPHUECKOTO IMOJIL30BATEIBCKOTO HHTEpdeiica;
ITonydenune BapuaHTa 3a1aHusl.
JlexoMTIo3uITns 3a1aHus Ha OTIEIBHBIC MOA3ada4H.
Pa3paboTka cOOTBETCTBYOIIMX 110/133a4aM TOJIb30BATEILCKUX (DYHKIIUH.
COopka enMHOM POTPaMMEI, peaTu3yIoIIeii MOCTaBICHHYIO 3a1a9y.
TecTupoBaHre IporpaMMbl, B TOM YHCIIE Ha YCTONYNBOCTH PabOTHI IPY HEKOPPEKTHBIX JaHHBIX.
3ammra 1a60paTOpPHOM PAOOTHI.

KoHnTpoJbHBIE BONIPOCHI:

25. Co3nanue monayneii. [orck momyneii. Kommumnsmust moayneid Ha Python. CtangapTHbie MOIyIH
Python. [IIK-1, ITIK-2]

26. HUcnonn3oBanue dynkiun dir(). [ITK-1, TIK-2]

27. OObsiBNCHUE Ki1acca. YnpasieHue aTpuOyramu u metogamu kiacca. [[1K-1, ITK-2]

28. O0BsaBICHUE 00BEKTOB. MHOKECTBEHHOE HACIeOBaHUE. 3aMMCTBOBAHHE CBOMCTB M METOJIOB Y
poauTtenbckoro kinacca. [IT1K-1, ITK-2]

JIP-9 | IloaroroBKa TeXHMYECKOT0 3aIaHM AJ Pa3padoTKU MPOrpaMMHOI0 MPOAYKTA.

Hens BoInoTHEeHN Ja00paTOPHOIi padoThi: [[03HAKOMUTE CTYAEHTOB C IPUEMaMHU CO3/IaHUS
TEXHUYECKOW JOKYMEHTALUH

PesyabTar: TexHuueckoe 3aaHue Ha pa3paboTKy MPOrpaMMHOIO MPOAYKTa.

Iopsok BbINOJIHEHHS J1a00PATOPHOI padoThI:
e [loaroToBka K BBIMTOJHEHUIO K pa00OTE, B TOM YHCIIE:
o HU3YyUCHHUE METOAOB JOKYMCHTHUPOBAHUSA ITPOTPAMMHOTI0 OGCCHC‘IGHI/IH;
®  M3yYeHHUE PA3IUYHBIX METOAOJIOTHH Pa3paboTKH.

ITony4yenue BapuaHTa 3a1aHUS.

JlekoMIT03uIIYs 3aJaHus Ha OT/IC/IbHBIC I1013a1a9H.

Pa3paboTka TeXHUYECKOro 3aJaHus 110 MOJIyYCHHOMY BapHaHTYy.

3amuTa 1a00paTOPHOI PabOTHI.

KoHTpoJibHbIE BOIPOCHI:

29. wmasHauenue o0wekTa; [ITK-1, ITK-2]

30. Texumueckue xapakrepuctuku; [[TK-1, [TK-2]

31. TtexHuko-s3koHOMHUeckue Tpebosanus; [[TK-1, TTK-2]

32. moxasarenn kadectsa; [[TIK-1, TTK-2]

33.  mpeanucaHue Mo BHIMOIHEHUIO CTAJMI CO3JJAHUS TEXHOJIOTUIECKOH, KOHCTPYKTOPCKOH,
HporpaMMHoit U nHO# nokymenranuy; [[1K-1, TIK-2]

34. cnemmanbHbie TpeboBanus. [ITK-1, TTK-2]

JIP-10 | BoInmoJiHeHHE MPOEKTA.

Lenn BbINOTHEHNA JIa00PaTOPHOIi padoThl: [lodydnTh MpaKTHYECKNE HABBIKKA CAMOCTOATEIHHOMN
peanu3anyy IporpaMMHOTO MPOTyKTa

Pe3y.m>TaT: HpOFpaMMHLIﬁ IIPOAYKT, peaﬂHBOBaHHLIﬁ B COOTBCTCTBHUH C TCXHUYCCKUM 3aJJaHHUCM.

Iopsok BLINOJIHEHHS J1a00PATOPHOI padOThHI:
e [loaroToBka K BBITIOJIHEHUIO K paboTe, B TOM YHCIIE:
®  M3ydYeHHUE NMPHUHIMIIOB KOMaHIHOW pa3padOTKH MPOTPaMMHOTO 00eCTICUCHIS;
®  H3y4YEHUE CUCTEM KOHTPOJISI BEPCUI.
ITonyuenune BapuaHTa 3aaHusl.
JlexoMno3unus 3a1aHus Ha OTJEIbHBIC TOA3a4A4N.
Pa3paboTka COOTBETCTBYIOMIMX MTOA3a/1a4aM IOJIb30BATENbCKUX (QYHKIIHHA.
Cosznanne mpoeKTa, pean3yIoiel MOCTaBICHHYIO 3a1ady.
TecTupoBaHre IpOTrpamMMBbl, B TOM YHCIIE Ha YCTOHYNBOCTH PabOTHI IPH HEKOPPEKTHBIX JaHHBIX.
IToaroroBka TEXHUYECKOW TOKYMEHTAIIUU 10 MTPOEKTY.
[ToaroToBka Npe3eHTAMOHHBIX MATEPUAJIOB 10 IPOEKTY.
3ammrTa mpoeKTa.




KO]—[TpOJ’leI)Ie BOIIPOCHI:

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

Kputepuu kauectBa nporpammHoro cpeactsa. Onpenenenne kadecta [10 B ctangapte
ISO 9126. MuoroypoBHeBast moaenb kauecTBa [10. OueHouHbIE XapaKTEPUCTUKN KaueCTBa
nporpaMmMHoOro npoaykra. [I1K-1, ITK-2]

JKW3HEeHHBIH UK TPOrPaMMHOTO MPOAYKTA, (a3bl )KU3HEHHOTO IHKJIA. JTaIlbl
KJIACCUYECKOT0 >KM3HEHHOTO LIUKJIA, UX cojeprkanue. [[TK-1, TTK-2]

da3za pa3paboTKu, 3Tansl npouecca pazpadorku. Ctparerun kKoHcTpyuposanus 110:
JIMHEWHAas, MTHKpEMEHTHas, 3BotonronHas [I1K-1, ITK-2]

Crangapt ISO/IEC 1220795: oCHOBHBIE OIIpeEICHHS — CUCTEMa, MOJIEh )KU3HEHHOTO
UKJa, kBanudukanuonueie TpeboBanusi. OCHOBHBIE MPOLIECCHI, UX COAepKaHKe, padbOThl U
3a/1a4u npoiecca pa3padorku. [I1K-1, TTK-2]

Crannapt ISO/IEC 15504 (SPICE): onienka BO3MOXHOCTEH pa3padoTunka. CBs3b 3TOTO
cTaHjaprta ¢ Mozelbto 3penoctu npeanpustus SEI CMM. [I1K-1, TIK-2]
[IporHoctuyeckue Moenu mporecca pa3padorku: kackaanas, RAD, cnupansnas. [T1K-1,
TK-2]

AJnanTUBHBIE MOJIEH Mpoliecca Pa3pabOTKH: SKCTpEMAIbHOE MPOrpaMMHUPOBaHUE, Scrum.
[[IK-1, [IK-2]

PykoBoacTBO mporpaMmmHubIM npoekToM. [IpeaBapurtenbubie olieHKH poekTa. CUCTeMHbIN
aHaJIM3 ¥ aHaiIu3 TpeboBaHuil. AHaU3 puckoB. [mannpoBaHue mpoiecca pa3padoTKy.
Tumnoas cTpykTypa pacnpeaeneHus padot. [I1K-1, [TK-2]

Kontpois nporecca pazpabotku. PazmepHo u pyHKIIMOHAITBHOOPUECHTUPOBAHHBIC
MeTpHUKHU. MeTpruecKkue XapakKTepUCTHKH 00bEKTHO-OPUEHTUPOBAHHBIX cucTeM. [[1K-1,
TK-2]

CTpyKTypHBII 1 00BEKTHO-OPHEHTUPOBAHHBIN MOIX0ABI K pazpadotke [10. Ux
CpaBHUTENbHBIN aHANMU3. CylIHOCTh 00BEKTHOTO MOAX0/a K pa3paboTKe IPOrpaMMHBIX
cpencts. [I1K-1, ITK-2]

AHanu3 npeaMeTHON o0nacTu: 1eiH U 3aJaui. MoJienu npeaMeTHoi 06nacTu.
®opmanbabie onpeaenenus. Kinaccudpukamus moaeneit. Merononorust IDEFO0, cuntakcuc
IDEFOMmopneneii. [TIK-1, TIK-2]

Juarpammsl notokoB AaHHbIX (DFD auarpammsl) 1 quarpaMmsl IOTOKOB padoT

(IDEF3 nuarpamMmsl), UX UCIIOJIb30BaHUE TIPH MOJISTTUPOBAHHUH MPEeIMETHOM obacTu. [I1K-
1, IK-2]

OOBEKTHO-OPHUEHTUPOBAHHBIHM aHAIN3 TPEIMETHOM 001acT. MeToMKa onpeaeneHus
TPaHMI] CHCTEMBI U KIIFOUEBBIX aOcTpakiuii. [Ipumep npoBeaeHus aHanmsa.
OyHKIIMOHATBHBIE U He(PYHKITMOHAIbHBIC TpeOOBaHMs K cucteme. [[1K-1, ITK-2]
OyHKIMOHANBHBIE TpeOoBaHus K cucteme. Criocod ux npezacrasienus B Buge UML
auarpaMmmsl. [Ipumep nuarpamMmel ¢ HCIOJIB30BAHUEM OTHOUIEHUH «pacIIUpPSIET U
«BKIroyaeT». [lonsarue npenenenrta u cuenapus. [I1K-1, TIK-2]

KonnenTyanpHas MOJENIb CUCTEMBI: KOHIIENTYa IbHbIE KJIACChl, CACTEMHBIE COOBITHS U
cuctemHble onepauuu. Crnocob ux npenacrasienus B Bujge UML nuarpamm. [lpumep
KOHIIENITyaJIbHOTO ONUCaHus npeuenenTa. [I1K-1, IK-2]

Jlnarpammbl B3aMMOJEMCTBHSI KaK 3JIEMEHThI KOHLENTyaabHOU Moienu. CUHTaKCHC
nuarpaMm B3aumopenctaus. [ITK-1, TTK-2]

[IpoexTupoBaHue nporpaMMHbIX cpecTB. Llenn u 3agaun 3Tana npoeKTHPOBAHMUSL.
[TonsATHE MOAENN TPOEKTUPOBAHUS, €€ OTINYMS OT KOHLIENTyalbHOU Moaenu. Ctaguu
MPOEKTUPOBAHUS, UX KpaTKas Xxapakrepuctuka [I1K-1, TTK-2]

3anauu, pelaeMble Ha CTaAUM 3CKU3HOTrOo npoektupoBanus. [lonsitue apxurektyps 11C.
[IpoGnema BbIOOpa apXUTEKTYpbl. BiusiHMe apXUTEKTypbl HA KAUe€CTBEHHbBIE
xapakrepuctuku [1C. [TIK-1, ITK-2]

[TonsiTrie MOy st U MOAYJIBHOTO ITpOrpaMMupoBanus. [IpenmyiiecTsa Moy IbHOTO
nonaxona K paspadorke [10. Moaynu kak cpenctBo ¢puzndeckoro crpykrypupoBanus [10.
CaoiictBa moayneil. [ITIK-1, TTK-2]




54. 3apmaum, pelaeMble Ha CTaAMM JETATBHOTO NpoeKkTUpoBaHus. Llenu u 3agaun
MMPOCKTUPOBAHUS TTOJIB30BATELCKOTO HHTEpdetica. [ITK-1, TTIK-2]

55. Tlonsatue mabnona. Knaccudukamnus mabiaonos. Ctannapt onucanus 1madnoHoB. [[1K-1,
TK-2]

56. WnenTtudukanus METOI0B MPOTPAMMHBIX KJIACCOB. J{narpamMMbl KJIacCOB, CIIOCOOBI
0TOOpakeHHsI OTHOIIEHUH accoLMaIMK U 3aBUCUMOCTHU. [Ipumep auarpaMmbl K1accoB.
[[IK-1, [TK-2]

57. TecTupoBaHUE U OTJIAJKa IPOrPaMMHOr0 cpeacTBa. CTaguu TECTUPOBAHUS U UX
xapakTepucTuka. OCHOBHBIE IPUHIIUIIBI TECTUPOBAHUSA. TeCThl M TECTOBbIE HAOOPHI.
[Tonsitue TecroBoro nokpeitus. [I1K-1, ITK-2]

58. OrtnanouHoe TectupoBanue. COOTHOLIEHHE CTPYKTYPHOIO U ()YHKIIMOHAIBHOIO MOAXO0/IOB.
[Ipumeps! peanuzanuu. [I1K-1, [TK-2]

59. HHrerpanuoHHOe TecTHpoBaHue. Buibl nnTerpanimonHoro tectupoBanus. Kpurepuu
MOJTHOTHI TECTOBBIX HAOOPOB. Perpeccuonnoe TectupoBanue. Kpurepuu 3aBepuieHus
0TJIaJIouHOrO0 TecTupoBanus. [ITK-1, ITK-2]

60. CucremHoe TectupoBanue. Bupl cucteMHoro rectupoBanus. Kpurepun noiaHoTs
TECTOBBIX Ha0OpOB. [[TK-1, [TK-2]

61. OcobenHocTH 0OBEKTHO-OPUEHTHPOBAHHOTO TECTUPOBaHMA. Paciupenue obnactu
npuUMeHeHus TectupoBanus. Kpurepuu tectupoBanus Mmozeneil. TectupoBaHue KiIaccoB.
TectupoBaHue KJIaCTEPOB U NOTOKOBOE TecTUpoBaHUE. [[1K-1, TTK-2]

62. IloHsTHE aBTOMaTHU3UPOBAHHOIO TECTUPOBAHUSA. ABTOTECTHI. JJOCTOMHCTBA U HEAOCTATKU
aBTOMATHU3UPOBAHHOTO TecTUpoBaHus. CpelcTBa aBTOMATU3UPOBAHHOIO TECTUPOBAHUS.

63. Cucrema Git, ee apxutekrypa. Penozuropuii, ero crpykrypa, npasku. Komanaer Git st
paboThI ¢ perozutopusmMu. OcHOBBI padbodero mporiecca ¢ Git. KoHIUKTHI 1 criocoObl ux
pazpemenus. [I1K-1, TTK-2]

64. Ilonstue coopku, Mmanudect coopku. COOpKa MPUIOKEHUS, CUCTEMbI aBTOMATH3aLUN
coopkmu. [ITK-1, TTIK-2]

65. JloxymeHTHpOBaHHUE mpolecca pa3padoTku. Tumel JOKyMeHTOB ynpasieHus. [[1K-1, TIK-2]

66. JlokyMeHTHpOBaHHE MPOTPaMMHOTO POIyKTa. JJOKyMEHTAIHsI COTPOBOXKICHHS, €€
Ha3zHaueHue U coctaB. [lonb30BaTeNnbCKas TOKyMEHTAlMs, €€ Ha3HaueHue U cocTas. [I1K-1,
TK-2]

5. O0pa3oBaTe/ibHbI€ TEXHOJIOTHHU

MeTtonuka TpenojaBaHus JUCIUIUITMHBI M peaTu3amnusl KOMIIETCHTHOCTHOTO
MOJIX0/Ia B U3JIOKEHUU M BOCTIPUATHH MaTepuasia MpeayCMaTpUBAeT UCIIOIb30BAHHE
CICIYIONIUX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM TPOBEACHHS T'PYIIOBHIX,
WHIVUBUYaTbHBIX, ayJUTOPHBIX 3aHSATHN B COYCTAaHWHU C BHEAYAUTOPHOU pabOTOMU ¢
1eIbI0 (POPMUPOBAHMS M PA3BUTHS TPO(HECCHOHATBLHBIX HABBIKOB Y O0YYAIOIINXCS:

o BBITIOJIHEHUE J1a00paTOPHBIX paboT B 1ab0OpaTOpHUsX BYy3a;

o WHIAMBUIYyQJIbHbIE W TPYNIOBBIE  KOHCYJBTAIMA  CTYACHTOB
mperoaBaresieM, B TOM YKCIIC B BHUJC 3allUThI BBHIMOTHCHHBIX 33JlaHUN B paMKax
CaMOCTOSITEIILHOUN paboTHI;

o noceleHue npopuibHbIX KoH(pepeHui u padboTa Ha MacTep-Kiaccax



IKCIIEPTOB U CIICIIUATUCTOB WHIYCTPHH.

CamocrosiTenbHas BHEAYJUTOPHAs padOTa CTyICHTOB COCTOUT H3:

o MOJIFOTOBKHU K BBITIOJTHCHHUIO M MOATOTOBKH K 3aIMTE J1a00paTOPHBIX
pabor;

o YTCHHS JTUTEPATYPhl U OCBOCHUS JOMOJIHUTEIIPHOTO MaTepraja B paMKax
TEMaTHKHU JUCUIUTLIINHBI;

o MIOJITOTOBKHU K TEKYIIIeH aTTeCTaIlNH;

L4 IIOATrOTOBKH K HpOMG)KyTO‘-IHOﬁ arTeCcraluu.

6. OueHovHbIe cpeACTBA JAJs TEKYILEro KOHTPOJIsl yCIIeBAeMOCTH,
NMPOMEKYTOUYHOM ATTECTAMH M0 UTOTraM OCBOECHUS JMCHUIJIMHBI U y4e0HO-

MeTOoANYeCcKoe o0ecrevyeHue CAMOCTOATEILHOW PadoThI CTY/IEeHTOB

B mpomecce oOydeHHS HCIONB3YIOTCS CICAYIOMKUE OIEHOYHBIE (HOPMBI
CaMOCTOSITeNIbHOM palbOThl CTYACHTOB, OIEHOYHBIC CPEACTBA TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH U TPOMEKYTOUHBIX aTTECTAIIUN:

° BBITIOJTHEHUE JJa00paTOPHBIX padOT, IK3aMEH.

6.1. ®oHA OLIEHOYHBIX CPEJCTB JAJIsl NPOBeAeHUs MPOMEKYTOYHOI
aTTecTaluy O0y4alIUXCs M0 JUCHUILINHEe «KOCHOBBI
NporpaMMHPOBAHUS

[TepeueHnb KOMIIETEHIIMI C YKa3aHUEM ATAIloOB UX (DOPMUPOBAHMUS B MPOIECCE

OCBOEHHMSI 00pa30BaTEIbHON MPOTrPaMMBI.

B pesynbTaTe 0cBOCHUS TUCHUIIITUHBI POPMUPYIOTCS CIETYIONINE

KOMITETCHITUU
Kona B pe3yabTaTte ocBoeHHs 00pa30oBaTeIbHON MPOrPaMMBbI
KOMIIETEHIIUH 00yJaromMics 10JKeH 00J1a1aTh
YK-1 Crioco0eH oCylIeCTBIIATh MOUCK, KPUTUYECKHUM aHAIN3 U

CUHTE3 MH(OpMAIUH, TPUMEHSITh CHCTEMHBIN MTOAXO/ JIJIS
pEIICHMS TTOCTABJICHHBIX 3a7a4

YK-2 CriocobeH ornpeaensTh KPyrT 3a/1a4 B paMKax MOCTABJICHHOM 1IETTH
U BBIOWpATh ONTUMAJbHBIE CIIOCOOBI MX PEIICHUS, UCXONS W3
JICHUCTBYIONIUX TPABOBBIX HOPM, HWMEIOIIHUXCA PECYypCcoOB U
OTpaHUYECHUN




OIIK-8

Cnoocoben

pa3pabaTbiBaTh
MPUTOIHBIC JIsl MPAKTUIECKOTO MPUMEHEHUS

AJITOPHUTMBI n

[IPOrPaMMBI,

B nporiecce ocBoenus o6pa3oBaTeIbHOM MPOrpaMMbl TaHHBIE KOMITETCHIIUH, B

TOM 4YHCJIC UX OTACIIBbHBIC KOMIIOHCHTHI, q)OpMI/IPYIOTCSI ITIODTAIIHO B XOA€ OCBOCHUA

06y‘-IaIOI]_[I/IMI/IC$I JUCHUITIINHBI B COOTBECTCTBUH C y‘-Ie6HBIM IJIaHOM M KaJICHAAPHBbIM

rpadukoM yueOHOTO Ipoliecca.

6.1.1. Onncanue nokasareseil 1 KpUTepreB OLEHUBAHUS KOMIIeTEHIIUIA,

(l)OpMpreMbIX o UTOraM OCBOCHHUA JUCHUIIJIMHBI, OITMCAHHUC IIIKAJ

Ilokazarenem oONEeHUBaAHUS

OICHUBAHHUA

KOMHCTGHHHﬁ Ha Pa3JIn4HbIX

oTamnax #ux

q)OpMI/IpOBaHI/IiI ABJACTCA JOCTHXKCHHC 06y‘IaIOHII/IMHC5I IUIAHUPYCMBIX PE3YJIbTATOB

O6y‘leHI/I$I 10 AU CHUIIJINHE.

Kpurtepuu onenuBanus

Hoka3zareanb
2 3 4 5

VYK-1. Cnoco0eH ocyIiecTBIsATh NOUCK, KPUTHUYECKHI aHaIu3 U CUHTE3 UH(pOopMaiuu,
MPUMEHATHh CUCTEMHBIN MOAXO /ISl PEIICHUsI TIOCTABJICHHBIX 3a7a4
NYK-1.1. Oo6yuatommiicst | O0yuarommiicss | OOyuarommiicst | OOGydarommiics
AHanusupyer JIEMOHCTPUPYE | IEMOHCTPUPYET | JIEMOHCTPUPYET | IEMOHCTPUPYET
samauy, Beyiensis ee | T IOTHOE HETIOJTHOE YaCTUYHOC MTOJTHOE
6a30BLIC OTCYTCTBHE COOTBETCTBHUE COOTBETCTBUE COOTBETCTBHUE

W CJIeTYIOIIIUX CJIETYIOIINX CJIETYIOIINX
COCTaBILAIOIIHE. HEIOCTAaTOYHOE | 3HAHUM, 3HAHUMH, 3HaAHU,
NYK-1.2. COOTBETCTBHE | YKa3aHHBIX B yKa3aHHBIX B yKa3aHHBIX B
OcymecTBiser MaTepuaiy HHIUKATOpax HHIUKATOpax HHIAUKATOpax
MOWCK, KPUTHYECKHA | TUCITUILINHBI KOMIIETECHIIUI KOMIIETEHIINI KOMIIETCHIIU I
OLIEHUBAET, 3HaHUM, JUCLUTITUHBI JUCHUTIIUHBI JUCLUTIIUHBI
06o6maeT, YKa3aHHBIX B «3HaTh» (cM. 1. | «3HaTh» (CM. 1. | «3HATH» (CM. II.

uHAMKaTopax | 3). 3). Ho 3). CBobGoaHO
CHUCTEMATHU3UPYET U .

koMmrereHuuit | Jlomyckatorcs JIOTTY CKaIOTCS onepupyeT
paHAKHNpycT JUCUHUTIIIUHBI 3HAYUTEIIbHbIE HE3HAYUTENbHBl | MPUOOPETEHHBIM
HH(pOpMALHIO, «3HaTby» (CM. OIITMOKH, € OIINOKH, Y 3HAHUSIMU.
TpedyeMyto Juis m. 3). MIPOSIBISAETCS HETOYHOCTH,
peuieHus HEJIOCTATOYHOCT | 3aTPyJAHCHHS
IIOCTaBJICHHON b 3HAHHH, 110 Tiput
s, pamy § AHATTUTUYECKUX
NVK-13. noKasarenei, onepanusx.

oOyJaroruics

PaccmarpuBaer u HCTIBITBIBACT
npejiaracT 3HAYUTEIbHbBIC




paluroHaNIbHbIE
BapHaHThI PELICHUS
MOCTaBJICHHOMN
3a7a4M, UCIIOJIb3YS
CHCTEMHBIN MOJIXO0,
KPUTHYECKHU
OLICHUBAET NX
JIOCTOMHCTBA U
HEJIOCTATKH.

3aTpyAHEHUS
npu
OIepUPOBAHUU
3HAHUSIMH TIPH
UX MepeHoce Ha
HOBBIE
CUTYyaLuu.

YK-2. CniocobeH onpeaensaTs KPyr 3a7jad B paMKaXxX [MOCTABJIEHHOM 1I€JN U BHIOMPATh
ONTUMAJIbHBIE CIIOCOOBI MX PEIICHUS, HCXOIS U3 JEHCTBYIOIINX MPABOBBIX HOPM, HMEIOIIIUXCSI
PECYPCOB U OTpaHUYEHUN

HUYK-2.1.
®opMynupyer
COBOKYIHOCTb 3aja4
B paMKax
IMOCTaBJICHHOM 1IN
MIPOEKTA, pelieHne
KOTOPBIX
o0OecreynBacT ee
JOCTHIKEHHE.
NYK-2.2.
Omnpenenser cBs3u
MEXKITY
IIOCTABJICHHBIMU
3aJja9aMu,
OCHOBHBIMU
KOMIIOHEHTaMH
MPOEKTa U
0XKHIa€MBIMHU
pe3yabTaTaMu €ro
peanu3aluu.
NYK-2.3. Beibupaer
OIITHMAJILHBIC
CIIOCOOBI
TIJIAaHUPOBAHMS,
pacrpeielieHust 30H
OTBETCTBEHHOCTH,
penieHus 3aaad,
aHanm3a
Pe3yIBTATOB C
Y4ETOM
JEUCTBYIOLIUX
MPaBOBBIX HOPM,

OO0yuarommiics
JIEMOHCTPHPYE
T TIOJTHOE
OTCYTCTBHUE
WIH
HEJO0CTAaTOYHOE
COOTBETCTBUE
MaTepHuany
JUCIUTUIAHBI
3HAHUIA,
YKa3aHHBIX B
WHNKATOpaX
KOMIETEHINH
JUCITUTUTAHBI
«3HaThy (CM.
. 3).

OO6yuarommiics
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHUE
CIIeIYIOIINX
3HAHUI,
yKa3aHHBIX B
WHANKATOpax
KOMIETEHINH
JIACIUATLIAHBI
«3HaTby» (CM. 1.
3).
Jomyckatorcst
3HAYHUTEIIbHBIC
OIIIMOKHU,
TIPOSIBIISIETCS
HEJIOCTATOYHOCT
b 3HAHWH, IO
pany
IMoKa3aTelei,
oOyyJaromuics
HCIIBITHIBACT
3HAYUTEIbHBIC
3aTpyTHEHUS
npu
OTIePUPOBAHUU
3HAHUSMU TIPU
WX MepeHoce Ha
HOBBIC
CUTYaIUH.

OO0yuarommiicst
JEMOHCTPUPYET
YaCTHYHOC
COOTBETCTBUE
CIICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHANKATOpaxX
KOMIIETEHIINH
JUACIIUILINHBI
«3HaThy» (CM. 1.
3). Ho

JIOTTY CKAIOTCSI
HE3HAYUTEIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyaAHEHUS
npu
AHAIINTHYECKHUX
oTiepaIusx.

OO6yuarommmiics
JIEMOHCTPHPYET
MOJIHOE
COOTBETCTBUE
CJIETYIOIINX
3HAHUM,
YKa3aHHBIX B
WHANKATOpax
KOMIIETEHIINH
JTUCTIATLTAHBI
«3HaTby» (CM. 1.
3). CBobGoaHO
OTepupyeT
IPUOOPETEHHBIM
Y 3HAHUSIMHU.




UMEIOLIUXCS
YCIIOBHI, PECYpPCOB
U OTpaHUYCHUN,
BO3MOKHOCTEN
HCIIOJIb30BAHMSL.

OIIK-8. CniocoGen pa3pabaTbIBaTh aIrOPUTMbI U IPOTPAMMBI, IPUTOAHBIE I TPAKTUYECKOTO

IIPUMEHCHUA

NOIIK-8.1. 3naer
OCHOBHbIE
TEXHOJIOTUU
CO3JIaHUS U
BHEPEHUS
MH(OPMALIMOHHBIX
CHCTEM, CTaH/IapThI
yIpaBJIeHUs
KHU3HEHHBIM [IUKJIOM
MH(POPMALMOHHOM
CHCTEMBI.
NOIIK-8.2. Ymeer
MIPOEKTHPOBATH
0JIOK-CXEMBI
JITOPUTMOB,
OLIEHUBATh
MIPOU3BOIUTENIBHOCT
b AJITOPUTMOB U
3aTpaTrhl NaMsTH Ha
paboty anropurtma,
pa3pabarbIBaTh
poOTrpamMMBbI Ha
OCHOBE
CTIPOEKTHPOBAHHOTO
aJITOpUTMA U
IIPOBOJUTH OTJIAJKY
IPOrpamMMBl,
MIPUMEHSTh METO/IbI
CHUCTEMHOI'0 aHAJIN3a
Y MaTeMaTHYECKOTO
MOJICITUPOBAHUS TIPH
pa3paboTke u
skcmtyatanuu UC,
IIPOBOJUTH
CTPYKTYPHBII
aHam3,

OO6yuarommiics
JIEMOHCTPHPYE
T TIOJTHOE
OTCYTCTBHUE
WIH
HEJO0CTAaTOYHOE
COOTBETCTBUE
MaTepHuany
JUCIUTLIAHBI
3HAHUIA,
YKa3aHHBIX B
WHINKATOpaX
KOMIETEHINH
JUCITUTUIAHBI
«3HaThy» (CM.
. 3).

OO6yuarommiics
JIEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHE
CIIeIYIOIINX
3HAHUI,
yKa3aHHBIX B
WHANKATOpax
KOMIETEHINH
JUACIIUILIHHBI
«3HaTby» (CM. 1I.
3).
Jomyckatorcst
3HAYUTEIbHBIC
OIIIMOKHU,
TIPOSIBIISIETCS
HEJIOCTATOYHOCT
b 3HAHWH, IO
pany
MoKazaresiei,
oOyyJaronuics
HCIBITHIBACT
3HAYUTEIbHBIC
3aTpyTHEHUS
npu
OTIePUPOBAHUH
3HAHUSMU TIPU
WX MepeHoce Ha
HOBBIC
CUTYaIUH.

OO0yuarommiicst
JEMOHCTPUPYET
YaCTHYHOC
COOTBETCTBUE
CIICTYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHANKATOpaxX
KOMIETEHIINH
JACIIUILTNHBI
«3HaThy» (CM. 1.
3). Ho

JIOTTY CKAIOTCSI
HE3HAYUTEIbHBI
€ OIINOKH,
HETOYHOCTH,
3aTpyaAHEHUS
npu
AHAIINTHYECKHUX
oTiepaIusx.

OO6yuarommiics
JEMOHCTPHPYET
MIOJIHOE
COOTBETCTBUE
CJIETYIOIINX
3HAHUM,
YKa3aHHbIX B
WHANKATOpax
KOMIIETEHIINH
JTUCTIATLTAHBI
«3HaTby» (CM. 1.
3). CBoboaHO
OTepupyeT
IIPUOOPETEHHBIM
Y 3HAHUSIMHU.




(byHKIIMOHATBHBIH
aHann3, 00ObEKTHO-
OPUEHTUPOBAHHBII
aHaN3 UepapXun
KJIACCOB.
OCYILECTBIIATh
OpraHu3alOHHOE
obecrieueHue
BBINOJIHEHUS paboT
Ha BCEX CTAJMAX U B
nporeccax
KU3HECHHOTO [IUKJIa
UH(OPMALIMOHHON
CHCTEMBI.
HNOIIK-8.3. Baageer
HaBbIKAMU
pa3paboTku
Iporpamm,
MOCTPOCHHS OJIOK-
CXEM alITOPUTMOB U
OLIEHKHU
MIPOU3BOIUTEEHOCT
U aJITOPUTMOB,
paboThI ¢
YHU(DUIIPOBAHHBIM
S3BIKOM
BU3YaJILHOTO
MO/JICITUPOBAHUS,
COCTaBIICHUS
IIJIJAHOBOM U
OTUETHOMN
JOKYMEHTAIUH 110
yTpaBJICHUIO
MIPOEKTaMH
CO3JIaHHS
MH(POPMAIMOHHBIX
CHCTEM Ha CTaJIUAX
KU3HEHHOTO ITUKJIA.

[IIxana oueHuBaHus pe3yabTaTOB IPOMEKYTOUYHOM aTTECTALNU U €€ OIUCAHUE:
®opMa MPOMEKYTOYHOM ATTECTALMM: IK3aMEH.
[TpomexxyTouHas aTTecTarus o0yJarmmxcs B GopMe IK3aMeHa MPOBOJIUTCS 110

pe3yibTaTaM BHITIOJIHEHUS BCEX BUIOB Y4eOHOM pabOThI, MPEIyCMOTPEHHBIX YUeOHBIM



IUIAHOM IO JAHHOW IHUCHUIUIMHE (MOZYJIXO), NP 3TOM YUMTBIBAKOTCS PE3YJIbTaThl
TEKYIIEr0 KOHTPOJS YCIEBAEMOCTM B TeueHHe cemectpa. OIeHKa CTENeHU
JTOCTHKEHHSI 00yUYaIOIUMUCS TUIAHUPYEMBIX Pe3yIbTaTOB 00YUYCHHs 1O AUCHUTIIMHE
(MOIyI0) TPOBOAMUTCS NPENOAABATEIEM, BEIYUIUM 3aHATUSA [0 JAUCHUILIIMHE
(MOJyJII0) METOI0M PKCIIEPTHOM onleHKH. [10 uToram npomexyTo4HOM aTTeCcTalluu 1Mo
JUCUUIUIMHE  (MOAYJIO)  BBICTABIISIETCS  OLEHKA  «OTIUYHO»,  «XOPOIIO»,
«YJIOBJIETBOPUTEIIBHO» U «HEYIOBIETBOPUTEIBHOY.

K mpomexxyTouHOM arTecTanuuy JOmyCKarTCA TOJIBKO CTYIEHTBI, BBITIOJHUBIINE
BCE BHIBI Y4eOHOW paboThl, MPETyCMOTPEHHbIE pabdodeil MporpaMMoil TIO

TUACIHUATUINHE.

Ixkana oueHNBaHUA Onucanue

OT1imyHOo Cpennee 3HaueHue I Bcex (GOPMHPYEMBIX Ha MOMEHT MPOBEIACHUS
aTTECTAIlMU YPOBHEH KOMIIETEHITMH — 5. BhIMOHEHBI Bce BUJIBI yYeOHOU
paboThl, peayCMOTPEHHbBIE y4eOHBIM IUIAHOM. Crynent
JEMOHCTPUPYET  COOTBETCTBHE 3HAHHMH, YMEHUH, HaBBIKOB
MIPUBEJICHHBIM B TaOJIUIAX MTOKA3aTENeH, ONepUpyeT MPHOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMH, HABBIKAMH, IPUMEHSET HX B CHUTYalMsIX
TOBBINICHHOW  CIOKHOCTU. [Ipm 3TOM MOTYT OBITh JIOMYIICHBI
HE3HAYMTENIbHBIE  OMIMOKW,  HETOYHOCTH,  3aTPyAHEHUS  TIpH
AQHAJTUTUYECKUX OIEepalusax, MepeHoce 3HAHWW M YMEHHUH Ha HOBBIC,
HECTaHJapPTHHIC CUTYAITUH.

Xopouio Cpennee 3HaueHHe A BceX (OPMHUPYEMBIX Ha MOMEHT IPOBEICHUS
aTTeCTalluy YpOBHEH KoMreTeHIIMI — 4. BhInosHeHb! Bce BUJIbI y4eOHOM
paboTHI, MPENYCMOTPEHHBIE y4eOHBIM TJIAHOM. Crynent
JEMOHCTPUPYET HEMOJIHOE, IPAaBUIILHOE COOTBETCTBHE 3HAHUHN, YMEHUH,
HaBbIKOB IIPUBEIEHHBIM B TaOJIHUIaX MMOKazaTesiael, TMbo eciu Mpu 3TOM
OBLITH JAOIYIIEHBI 2-3 HECYIIECTBEHHBIE OIUOKH.

Y 10BIETBOPUTEIIBHO Cpennee 3HaueHMe A BceX (OPMHUPYEMBIX Ha MOMEHT INPOBEICHHUS
aTTeCTalluu YpOBHEH KoMmreTeHIMI — 3. BhInoiHeHs! Bce BUJIbI y4eOHOM
paboThl, MIPEAYCMOTPEHHBIE y4eOHbIM IIJIAHOM. CryneHt
JEMOHCTPHUPYET COOTBETCTBHE 3HAHUM, B KOTOPOM OCBEIICHA OCHOBHA,
HanOosee BaXKHas 4YacTh Marepuajga, HO TPH ITOM JOMyIIeHa OJHA
3HAYUTENIbHAs OINOKA WM HETOYHOCTb.




HeynosnersopurensHo

He nocturayto moporoBoe 3HaYeHHE XOTSI Obl Ui OJHOTO YpPOBHSA
(hopMHUpyEeMbIX HAa MOMEHT TPOBENICHHS aTTeCTaluy KomrnereHmii. He
BBITIOJIHEH OJIMH WITH 0oJiee BUAOB y4eOHOU pabOTHI, MPeTyCMOTPEHHBIX
y4eOHBIM I1aHOM. CTyIEHT AEMOHCTPUPYET HEIMOJHOE COOTBETCTBHE
3HAHWUW, YMEHUH, HABBIKOB IPHUBEICHHBIM B TaONIWIAX IOKazaTesei,
JIONyCKAIOTCA  3HAYMTEJbHbIE OMIMOKH, NPOSIBIAETCS OTCYTCTBHE
3HaHUH, YMEHUH, HABBIKOB I10 PsAY [IOKA3aTENIEH, CTYJEHT UCIIBITHIBACT
3HAYUTEIIbHBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUY 3HAHUSAMHU U YMEHUSIMHU
IIpU UX IIEPEHOCE HA HOBBIE CUTYyalUU.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE o0ecnieyeHune JUCHUIINHbI

7.1. OcHoBHas JuTEpaTypa

1. Yepnakos, 1. B. OcHOBBI mporpaMMHUpOBaHus : y4€OHUK U MPAKTUKYM JJIs

By30B / . B. UepnakoB. — Mocksa : M3natensctBo IOpaiit, 2023. —

219 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-9983-9. — Teker :

anekTpoHHbIN // OOpa3zoBatenbHas miatgopma KOpait [caliT]. —

URL: https://urait.ru/bcode/511703

2. IlomyskroBa, H. P. Pa3zpaboTtka BeO-npuiioskeHuii : yaebHoe mocoodue 1ist

cpeanero npodeccruonanbHoro oopazosanus / H. P. [TomyskToBa. —

Mockaa : U3gaTensctBo FOpaiit, 2023. — 204 ¢. — (ITIpodeccronansHoe

obpazoBanue). — ISBN 978-5-534-14744-5. — TekcT : 31€KTPOHHBIH //

O6pa3zoBarenbHas miatdopma KOpaitt [cailT]. —

URL: https://urait.ru/bcode/519727

7.2. lonoJIHUTEIbHAA JIMTEpaTypa

1. Ty3zoBckuii, A. ®. OOBEKTHO-OPUEHTUPOBAHHOE MPOIPAMMHUPOBAHHUE :

yuebHoe nmocoobue i By30B / A. @. Ty3oBckuit. — Mockga :

N3narensctBo FOpaiit, 2022. — 206 c¢. — (Bricuiee obpazoBanue). —
ISBN 978-5-534-00849-4. — Texcr : anexkTponHsblii // ObpazoBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/490369



https://urait.ru/bcode/511703
https://urait.ru/bcode/519727
https://urait.ru/bcode/490369

8. MarepuajbHO-TEXHUYECKOE 0o0ecneYeHne TN CIUTIIUHbI

8.1 TpeGoBaHusi Kk 000PYIOBAHNIO U TIOMENIEHHUIO 1JIsl 3AHATHH
JlaGopatopHble pabOThl W CcaMOCTOsITeIbHAss padoTa CTYJAEHTOB JOJIKHBI
MIPOBOJUTBHCSA B CIEUUAIU3UPOBAHHOM aAyAUTOPUH, OCHAILEHHONM COBPEMEHHOMU
OPTTEXHUKOW U MEePCOHAIBLHBIMUA KOMITBIOTEpAMU ¢ MPOrpaMMHBIM OOECIICUCHHEM B
COOTBETCTBUM C TEMAaTUKOW H3ydyaemMoro wmarepuana. Ywcio paboyux MecT B
ayJIMTOPUU TOJDKHO OBITh JOCTATOYHBIM JIJIsi 0OCCIICUSHHS] MHIUBUTyJIbHON paOOThI
CTyZleHTOB. Pabouee MecTo mpernoaaBaTesisi TOJKHO ObITh OCHAILIEHBI COBPEMEHHBIM
KOMIIBIOTEPOM C MOJAKIIOYEHHBIM K HEMY IPOEKTOPOM Ha HACTEHHBIN 3KpaH, WIH
WHBIM aHAJIOTUYHBIM 10 (PYHKIIMOHAJIbHOMY Ha3HAYEHUIO0 000PYI0BAHUEM.
8.2 TpeGoBaHusI K NPOrpaMMHOMY 00ecrieYeHH 10
Jlnst  BBIIONHEHUST JTA0OPATOPHBIX PAbOT W CaMOCTOSITEIBHOM PpabOTHI
HEO0OXOIMMO CIIeAyolee MPOTPaMMHOE 00ECTICUCHHE:
1. Microsoft Windows.
Notepad++.
Anaconda Community.
Python Software Foundation Python.
Be6-6pay3ep, Chrome.
Visual Studio 2019.
Visual Studio Code.
JetBrains PyCharm Community.
Git.
CYBJ MySQL.
CVYB/]] PostgresSQL.
CYBJ SQL.ite
13.  Microsoft Office 365.
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IIporpaMmMHOIO oOecreyeHus JJIA OCBOCHUWA JUCHUIIIIMHBI HC Tpe6yeTC$[.



9. MeToanuyeckne peKOMEHAAUMH JJIS CAMOCTOATEIbHOI Pad0ThI CTYJIEHTOB

N3yueHnne AMCHMIUIMHBI OCYLIECTBIISIETCS B CTPOIOM COOTBETCTBUM C LIETIEBOI
YCTaHOBKOM B TECHOM B3aUMOCBSI3U y4eOHBIM IJIaHOM. OCHOBOW TEOpETUYECKON
NOJITOTOBKH CTYJIEHTOB SIBJIIFOTCS ayIMTOPHBIE 3aHATHS, Ta00pAaTOPHBIE pabOTHI.

B mpouecce camocTosiTensHOM pabOThl CTYAEHTHI 3aKPEIUISIIOT U YIyOJsioT
3HAHMSI, MMOJTYYEHHbIE BO BpeMs ayJAUTOPHBIX 3aHATHH, 10padaThIBAalOT KOHCIEKTHI U
3alMCH, TOTOBATCA K MPOBEACHUIO U 00paldaThIBAIOT pPE3YyJIbTAaThl JAOOPATOPHBIX
paboT, rOTOBATCA K MPOMEXYTOUHOM aTTECTAIMH, a TAK)KE CAMOCTOSITEIbHO U3y4atOT
OTJIeTIbHBIE TeMbl YUeOHOM MPOrpaMMBI.

Ha 3aHATHAX CTyA€HTOB, B TOM 4YHCJE MPEANOIAraOIINX MNPAKTHYECKYIO
NEeSITENIbHOCTb, OCYILECTBIISIETCS 3aKPEIICHUE MTOJTyYEHHBIX, B TOM YHCJIE U B IPOLIEcce
CaMOCTOATENBbHON paloThl, 3HaHU. Oco0oe BHMMaHHE OOpalIaeTCs Ha pPAa3BUTHE
YMEHHMH U HAaBBIKOB YCTAHOBJICHUS CBSA3H IMOJIOXKEHUHM Teopuu ¢ MpodecCHoHaIbHON
JEeSATENBHOCThIO Oy IyIIEro CIEeHaINCTA.

CamocrosiTenbHass padoTa OCYIIECTBISIETCS HHAMBHIyanbHO. KoHTponb
CaMOCTOATENLHOM pabOThl OpraHU3yeTcs B IBYX (opMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTY/ICHTA;

® KOHTPOJIb CO CTOPOHBI IIpenojaBaresei (TeKyIuid U TPOMEKYTOUHBIN ).

KpurepusiMu OLEHKH pe3yJbTaTOB CaMOCTOATENIBHOM padOThl CTyJEHTa
SIBJISIFOTCSI:

® YpOBEHb OCBOEHUS CTYJCHTOM y4eOHOTO MaTepHaa;

® yMEHUS CTYJIEHTa MCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS IPH BBITOJIHEHHUH
IPaKTUYECKUX 3a/]a4;

e c(hOPMUPOBAHHOCTh KOMIIETEHLIUH;

e odopmiieHHE MaTepraia B COOTBETCTBUHU C TPEOOBAHUAMH.

10. MeToan4yeckue peKOMeHIalMU Il IPenoAaBaTe/Is
1. Tlpy moOArOTOBKE K 3aHATHUAM CJEAYET MPEIBAPUTEIIBHO MpopadoTaTh
MaTepuai 3aHATHS, IPEyCMOTPEB €ro M0JIadyy TOYHO B OTBEJICHHOE JIJIsl 3TOTO BpeMs

3aHATHA. CHGI[YCT IIOATOTOBHUTD H€O6XOI[I/IMLI€ MaTrcpualibl — TCOPCTHUUCCKHUC



cBeleHus, 3aaaun u Ap. [Ipy npoBeneHun 3aHATUS CleqyeT KOHTPOJIUPOBATh MOJady
MaTepualla U pelieHue 3aJaHui C y4eTOM y4eOHOro BpPEMEHH, OTBEIEHHOIO s
3aHATHSL.

2. Ilpu npoBepke paboT U OTYETOB CJIETYET YUUTHIBATH HE TOJIBKO MPaBUILHOCTD
BBINIOJIHEHUS 3aJlaHUid, HO W ONTUMAJIBHOCTh BBIOPAHHBIX METOJIOB PpEIICHUS,

IMPaBHUJIIBHOCTH BBITIOJIHCHHA BCCX €TI0 IIAIr0B.



CTpykTypa u coaep:kaHue JHCHUIIUHBI «OCHOBBI IPOrpaMMHUPOBAHUS»
Hanpasaenue noarorosku: 09.03.01 «MapopmaTnka U BHIYHCIAUTEIbHA TEXHUKA»
[Mpoduas noaroroBku Bed-Trexnosiorun (bakanasp)

Ipunoowcenue 1

Buabi yueOHoii padoThl,

. DopMmbI
a = BKJIIOYasi CAMOCTOATEIbHYIO Buabl camocTosiTesibHOW padoThI
B = 5 aTTecTall
N Pazien 3 5 g padoTy CTY/I€HTOB, CTY/IeHTOB i
) z o & U TPY0€eMKOCTh B Yacax
C | F8 1/ PT
JI C Jlab | CPC | KCP | K.P. K.IL. p Pedepar | K/ip | D 3
1 Ha60PaT0pHasI pabota JIP-1. 1 1 2 4
Jlunetinvie npoepammol
JlaGopatopnas pabora JIP-2.
2 | Pazsemenawowuecs 1 2 2 4
BbIYUCTUMENbHBIE NPOYECCDL
3 JlaGopatopnas pabora JIP-3. 1 3 5 4
Opzeanusayus Yuxios.
4 Jlaboparopnas padota JIP-4. 1 4 5 4
OonomepHbvle maccugl
Jlaboparopuas padota JIP-5.
5 1 5 2 4
Jsymepnvie maccugol u hyHKyuu.
6 .Ha6f)paT0pHaH pabora JIP-6. 1 6-7 5 4
Datinbi.
Jlaboparopnas pabota JIP-7. i 5 4
! GUI, knaccol, mooyno Tkinter. ! 8-9
Jlaboparopnas padota JIP-8.
8 | Ilpoepammuposanue 6 epagpuueckom 1 10-11 8 4
pedicume
Jlaboparopuas padota JIP-9.
Tloocomoexa mexHuueckoeo 3a0anus
9 1 12-13 16 6
07151 paspabomKu NPoOSPAMMHO20
npooyKkma.




Jlaboparopunas padota JIP-10.

10 14-15 34 34
Buvinonnenue npoexma
Dopma ammecmayuu 16-17 KII
Bcero 1yacoB no aucuuninHe 72 72




ITpunoxxenue 2

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHUS POCCUICKOI
®EJIEPALTNN
®EJIEPAJILHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
VYPEXX/IEHUE BBICILIET'O OBPA30BAHUS

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHMM ITOJIMTEX)

Hamnpasnenue nmoaroroku 09.03.01 MadopmaTrKa U BEIYHCIUTEIbHAS TEXHUKA
npouiIh MOATOTOBKU «BeO-TexHOIOTHm»
®opma 00yueHHs: ouHas

®OH/
OLIEHOYHBIX CPE/JCTB

MO TUCLUTIJIMHE

OcHOBBI NPOrPAMMHPOBAHHUSI

Cocras:
1. Tloka3aTejb yPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIHIA.
2. IlepedeHb OLIEHOYHBIX CPEACTB.
3. DK3aMeHAlMOHHOE 3aJaHue.
4, TunoBoi YK3aMeHAIIHOHHLIN OMJIET.
5. TunoBble NpakTHUYeCKHe 3a1AHUS.

Mocksa, 2022 rox



1. TOKA3ATEJb YPOBHSI COOPMUPOBAHHOCTHU KOMIIETEHIIUH

«OCHOBBI NPOrPAMMMPOBAHMS

®1'OC BO 09.03.01 «HpopmMaTUKa M BBIYMCIUTETbHAA TEXHUKA»
npo¢uiIs NOAroTOBKU «Beb-TexHosorum»

B nporiecce ocBoeHUsT JAHHON NUCHIUTUIMHBI CTYJICHT (POPMHUPYET U JEMOHCTPHUPYET CIICIYIOIIHE
o0menpodgeccuoHATIbHbIE KOMIIETEHUMHU:

Komnerenuun TexHosorust Crenenu ypoBHei
Ilepeuenn ®opMa OLIEHOYHOT' 0
dopmupoBanus x 0CBOEHMSI
HNupexc HNHaekc KOMIIOHEHTOB . cpeacTsa .
KOMIIETCHIIUU KOMIIETCHIIUU
YK-1 Crnioco0eH OCyIIECTBIATh NVYK-1.1. Aranusupyer JlabopaTopHble paboTHI, YO BA30BbII YPOBEHbD:
MOUCK, KPUTHUECKHI 3a/a4y, BBIICISS €¢ caMmocTosTeNbHas paboTa I CIOCOOHOCTH BBIMOJIHSTE
aHaJIM3 U CHHTE3 6a30BbIe COCTABIISIOLIHE. 5 KIIT MOJY4YEHHOE 3a/1aHue,
I/IH(l)OpMaIIE/II/I, MPUMCHATE | poxrpe | o Ocymectsser K3aMeH MPUMEHSS Oy YSHHbBIE
CHCTEMHBI MOIXOT JUTS 3HAHHUE M YMEHHUS Ha
PpelIeHNUS TOCTABICHHBIX TIOUCK, KpUTHHECKH MPaKTHKE, BIA/ICTh
3a1a4 OLieHHBaeT, 060011aeT, COOTBETCTBYIOIMMH
CHUCTEMAaTH3UPYET U WHIUKATOpaMHU
pamxupyet HHHOPMAIHUIO, KOMITETEHIMHU TIPH
TpeOyeMyro ISl pelieHuUs BBIIOJIHEHNH 3a/1aHH.
MOCTABJICHHOM 3a/1auH. ggggEgEYTHH
NVYK-1.3. PaccMaTpuBaeT ’
CIOCOOHOCTH BBITIOIHSTH
1 npeinaract TIOJy4EHHOE 3aJaHHE U
palnOHaIIbHBIC BAPUAHTBI peuaTtb caMOCTOSATENBHO
pelIeHHS TOCTaBICHHON chopMUpOBaHHbIE
33141, UCIIOIb3Ys 3a/la4u, NPUMCHSA
CHCTEMHBII TIOIXOJI, MOJy4EHHbIC 3HAHUE U
KPUTHYECKH OLICHUBAET MX YMCHMA Ha NPAKTHKE.
YBepeHHo BlaeTh
JIOCTOMHCTBA U
COOTBETCTBYOLIMMHU
HEJIOCTATKH. WHIMKATOPAMH
KOMIICTCHIU IPpH
VK-2 CriocobeH orpeaessaTh NYK-2.1. ®opmynupyer BBITIOJTHEHUH 3a1aHHUS,
KPYT 337124 B paMKax COBOKYITHOCTb 3a/1a4 B KOMOHHHPOBATH UX
MOCTABJICHHOU IIEJTH U paMKax MOCTaBICHHOM MEX1y cO0OH U C
BBIOHpATh ONTUMAITbHbIE LEJTH [IPOEKTa, PEIIeHHE HHIUKATOPaMHU IPYTUX
CHIOCOOBI UX PEUICHNUS, KOTOPBIX 00ECTIeYNBAET e KOMITETEH I JUTS
HCXO[IS U3 ICHCTBYIOLIHUX JIOCTHIKECHUE. JOCTHIKEHHUS TIPOEKTHBIX
MIPABOBBIX HOPM, NYK-2.2. Onpenenser PE3yJIbTaTOoB.
HMMEIOLIHMXCS PECYPCOB U CBSI3U MEXIY




OrpaHUYEHUI

[IOCTaBJIECHHBIMU
3a7a4aMH, OCHOBHEIMU
KOMIIOHEHTaMH IPOCKTa 1
0)KHIa€EMBIMU
pe3ynbTaTaMu ero
peanu3aum.

NYK-2.3. Beibupaer
OITHMAaJIbHBIE CIIOCOOBI
TUTAHUPOBAHMS,
pacmnpeneneHus 30H
OTBETCTBEHHOCTH,
pEIIeHUs 3a/1a4, aHaTH3a
PE3yIBTATOB C YUETOM
NIEHCTBYIOMINX ITPABOBBIX
HOPM, UMEIOIINAXCS
YCIIOBHIA, PECypCOB U
OTrpaHUYEHUH,
BO3MOKHOCTCH
HCII0JIL30BaHHS.

OIIK-8

CriocobeH pa3pabaThiBaTh
AJITOPUTMBI U IPOTrpaMMBI,
MPUTOJAHBIC IJIA
MPaKTHYECKOTO
MIPUMEHEHHS

HOIIK-8.1. 3naer
OCHOBHBIC TCXHOJIOTMHU
CO3JaHUsA U BHEIPCHU A
HHOOPMAIIMOHHBIX CHCTEM,
CTaHAAPTHI YIIPABICHUS
KU3HEHHBIM [IHKJIOM
nH(pOpPMaMOHHON
CHCTEMBI.

HOIIK-8.2. Ymeer
MPOEKTHUPOBATH OJIOK-
CXEeMBI aJITOPUTMOB,
OLICHUBATb
HPOU3BOAUTENEHOCTh
QJITOPUTMOB U 3aTPaThl
naMsTH Ha paboTy
aJNropuTM™a,
pa3pabaTbIBaTh
IpOrpaMMbl Ha OCHOBE
CHPOEKTHPOBAHHOTO
AITOPUTMA U TIPOBOAUTD
OTJIAJIKy TIPOTPaMMBIL,
HNPUMEHSATH METOBI
CHCTEMHOT0 aHAJIN3a 1
MaTeMaTH4eCKOro




MOJICITUPOBAHUS MIPH
paspaboTke u
skcrryarauuu UC,
MIPOBOJIUTH CTPYKTYPHBII
aHann3, QYHKIHOHATEHBINA
aHaJIn3, 00BEKTHO-
OPHUEHTUPOBAHHBIN aHAIN3
HepapXuu KIIACCOB.
OCYILIECTBIATH
OpraHu3allMOHHOE
obecrneyeHne BEIIOIHEHHS
paboT Ha BCEX CTAAUAX U B
Mpolieccax XU3HEHHOTO
UKIIa THPOPMATHOHHOM
CHCTEMBL.

HUOIIK-8.3. Bnageer

HaBBIKaMH pa3pabOTKH
pOrpamMM, MOCTPOCHHSI
0JIOK-CXEM aJITOPUTMOB U
OIICHKH
ITPOU3BOAUTECIIBHOCTHU
AITOPUTMOB, PabOTHI ¢
YHUPHUIHPOBAHHBIM
S36IKOM BH3YaJIBHOTO
MOJICTUPOBAHUS,
COCTaBJICHHUS TUIAHOBOH H
OTYCTHOM JOKYMEHTALIMU
0 YIPaBJICHHIO
IMPOCKTaMU CO3JaHUsL
MH(OPMALMOHHBIX CHCTEM
Ha CTAAUAX KU3HEHHOTO
LUKJIA.

**- CokparieHust HOpM OILIEHOYHBIX CPENICTB CM. B IpuiioxeHuu 2 k PIT.



2. HEPEYEHBb OIIEHOYHBIX CPEACTB

HaunmenoBanue [IpencraBnenue
Ne OLIEHOYHOTO Kpatkas xapakrepucruka OIIEHOYHOTO

oC cpezcTBa OIIEHOYHOTO CpeJ/ICTBa cpezctea B POC

CpencTBo KOHTPOJIS, OpraHU30BAHHOE
KaK Mpe3eHTalus 00y4atonmmMcs
Verneiii onpoc / PE3YIIbTaTOB BbIIOIHEHHS Kypcosoro
1 cobecenoBarme, IIPOEKTA C AEMOHCTPALUEN HaTIAAHbIX KoHnTponbHbie

(VO) MaTEepUajIoB U OTBETOB HA BOMPOCHI BOIIPOCHI
He1arornyeckux paboTHUKOB
(paboTHUKA) HA TEMY JTOKJaja, TEME,
mpobJieMe U T.I0.
KoHeuHBbIi1 IpOAYKT, OIy4aeMbli B
pe3yJbTare IIaHUPOBAHUS U
BBITNIOJTHEHHS] KOMILJIEKCA yUYeOHBIX U
HCCIIEI0BATEIbCKUX 3aJaHUM.
ITo3BossieT OLIEHUTH YMEHUS
00yYaroIuXCsi CAMOCTOSATEIBHO
KOHCTPYUpPOBaTh CBOU 3HAHUS B
2 IIpoekr IIPOLIECCE PELICHUS] IPAKTUYECKUX Tunosoe
(I1) 3a/1a4 1 po0sieM, OpUEHTUPOBATHCS B MIPaKTUYECKOE
UH(POPMALIMOHHOM IIPOCTPAHCTBE U 3a/laHue
YPOBEHb CPOPMUPOBAHHOCTH
AQHAIUTUYECKUX, UCCIIEOBATEIBCKUX
HABbIKOB, HABBIKOB IIPAKTHUECKOTO U
TBOPYECKOTO MBILIUIEHUSA. MOXET
BBITIOJHATHCS B UH/IUBUTyaJIbHOM
NOPSIIKE WIM IPYNIION 00yYaroMXCsl.

3. DK3AMEHALIMOHHOE 3AJIAHUE

DK3aMEHAIMOHHOE 3aJlaHME BBIMOJHAETCS CTYJAEHTOM HHAWBHUYalIbHO, I10
UTOraM W3YYEeHHS AUCUUIUIMHBI WM €€ 4YacTd. [Ipum 3TOM JOCTHKEHHE MOPOroBOrO
pe3ynbTaTa paboThl HaJ 3K3aMEHAIIMOHHBIM 33JJaHUEM COOTBETCTBYET OMMCAHHOMY B
n. 3 JaHHOTO JOKYMEHTa JTaly OCBOCHHS COOTBETCTBYIOIIMX KOMIETCHIIMHA Ha
0a30BOM WJIM TPOJIBUHYTOM YPOBHE.

Ba3oBblii ypoBeHb: CITOCOOHOCTH BBITIOIHSTH MMOJIYYCHHOE 3aJaHUE, TIPUMEHSIS
NOJlyuYeHHbIC 3HAHWE W YMEHHs Ha TIPaKTHKE, BIAJE€Th COOTBETCTBYIOIIUMU
MH/IMKaTOpaMH KOMIIETEHIIMH NP BBIOJIHEHNH 3aJaHUsl.

IIpoaABUHYTBIH ypPOBEHb: CIIOCOOHOCTH BBINOJHAThH IMOJIYYEHHOE 3aJaHUE U
pelIaTh CaMOCTOSATEIBHO CPOPMHUPOBAHHBIC 334a4UH, IPUMEHSIS MTOJTyYeHHbIE 3HaHUE U
YMEHHsSI Ha TPAaKTHKE. YBEPEHHO BIAJETh COOTBETCTBYIONIMMH HHIWKATOPAMU
KOMIETCHIIMA TIPHU BBHITIOJHEHUH 3aJaHusl, KOMOMHUPOBATh MX MEXIy cO000i M ¢
MHIMKATOpaMH JPYTUX KOMIETSHIUH JUIsl JOCTHXKEHUS IIPOCKTHBIX PE3yJIbTaTOB.



dopma HK3aMEHALIMOHHOTO 3aJaHMs BBIOMpaeTcs TpenojaBareieM |
yTBEpKJaeTcs Ha 3acefaHuu Kadeapbl. DK3aMEH MOXKET MPOXOJUTh B CIEIYIOUIUX
(dbopMax U C UCIOJIB30BAHUEM CIIETYIOIINX OLEHOUHBIX CPEACTB.

®opma IIpeacraBaenue oneHo4Horo cpeacrea B @OC

YcrHas. baHK KOHTPOJIBHBIX BOIPOCOB, COOTBETCTBYIOIIMX OTIEJIBbHBIM TEMaM
TUCUMIUIMHBL (CM. M. 4 HAcTOSAMIEro JOKyMeHTa). Bompocsl dopmupyrot
9K3aMEHAIIMOHHBIN OWieT (CM. HMXKE), COCTOSIIMNA W3 TEOPETUUECKUX
BOIIPOCOB M MPAKTUYECKUX 3aJlaHUM (TUIIOBBIE MpPAKTHUYECKHE 3a/laHus
IIpe/icTaBJIeHbl HIKE). briieTsl, BKIItoUas BOMPOCH! U MPAKTUYECKUE 3aAaHUS,
(bopMHpyOTCA IIpenoaBaTeseM U YTBEPKAAI0TCS Ha 3aceannu kadenpsl. B
HUX MOTYT OBITh BKIIIOYEHBI JOINOJHUTEIbHBIE KOHTPOJIbHBIE BONPOCHI U
3aJjaHus, He TPeOYIOLe Y CTY/IEHTOB Halu4yus He (GOPMHUPYEMbIX TaHHOMH
JUCLUILIMHON KOMIIETEHIIUH WIH Oouee BBICOKHMX JTaIroB
copmupoBaHHOCTH (opMHUpYEeMBIX. [ 0TBeTa Ha KaKIblii BONIPOC M JUIS
peleH st JIIo00ro MPaKTHYECKOTo 33/1aHUsl CTYJCHT JOJDKEH HAaXOAMTCS Ha
TpeOyeMOoM JUIsl JIaHHOM NUCLHUIUIMHE YPOBHE C(HOPMHUPOBAHHOCTH BCEX
COOTBETCTBYIOIIMX €11 KOMIIETCHIIMI: KaKIbIi1 BOIIPOC U 3a/IaHUE IIPOBEPSET
YpOBEHb C(hOPMUPOBAHHOCTH BCEX COOTBETCTBYIOIMX JAHHOM JUCLUIUIMHE

KOMIIETEHIIUH.
[TucbMeHHas. O11leHOYHOE CPEACTBO MOJHOCTHIO COOTBETCTBYET OIIEHOYHBIM CpPEACTBAM
yCTHOHM (OPMBI 3a/1aHHSL.
ITpakTHKO- TunoBoe 3agaHHWe TNPAKTUKO-OPHEHTHPOBAHHOTO OSK3aMeHa. 3ajaHue
OpPHMEHTHPOBAHHAS | MPAKTHKO-OPHEHTHPOBAHHOTO (DOPMHUPYETCS MPEINoAaBaTelleM Ha OCHOBE
(dbopmar TUMOBOTO U METOIMYECKNX peKOMEeHIamuil mo paspabdotke 3amanus [103,
WorldSkills). YTBEP:KIAIOTCS Ha 3acemanuu Kadenpsl. 3aganue [10D mposepser ypoBeHb

C(I)OpMI/IpOBaHHOCTI/I BCCX COOTBCTCTBYIOIIUX TUCIHUIIIMHE KOMHGTGHHHIZ.

4. TAIIOBOM SK3AMEHAIIMOHHBIN BUJIET

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUIMCKOI OEEPAIIUN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXIEHWE BBICILIEI'O OBPA3SOBAHIA

«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM MMOJIUTEX)

AK3AMEHAIIMOHHBIM BUJIET Nel
10 TUCLUIUINHE
«OCHOBBI ITPOTPAMMUWPOBAHU 51 »
Hanpasienue moarotoBku 09.03.01 MudopmaTika 1 BEIYUCIUTENbHAS TEXHUKA

BOIIPOCHI:




1.  SI3eik nporpammMupoBanus Python. Bzaumonerictue ¢ daitnoBoit
cucrtemoi. Monayinb path. O0bekTsI U (paitioBbIi BBOI-BBIBO/I.

2. SI3wik mporpammupoBanus Python. Criincku. BeipakeHus B crimckax.
Hcnonb30BaHue CIMCKOB, KaK CTEKOB. VCIO/Ib30BaHNE CIIMCKOB, KaK OUEpEIEH.
Onepaunn cpaBHEHUS IS CIIUCKOB.

3.  IlonsTne aBTOMaTU3MPOBAHHOTO TECTUPOBAHMS. ABTOTECTHI.
JIOCTOMHCTBA U HEIOCTATKU aBTOMATH3UPOBAHHOIO TeCTUpOoBaHusA. Cpencrsa
ABTOMAaTHU3UPOBAHHOTO TECTUPOBAHUSI.

4.  Ilpaktuueckoe 3ananve Hanuiure nporpaMmmy, KOTopasi IOMOKET
CIIyILIATENIM HA4aJIbHOM IIKOJIBI U3YUYUTh CII0KEHUE, YMHOKEHUE, BEIYUTAHNE.
Hcnonb3yiiTe reHepaTop NCeBIOCITYYailHbIX YHCEIT JUIsl BBIPAOOTKH ABYX
MOJIOKUTENBHBIX ENbIX Yhcen B Auanas3one 1...5. Mcnonb3yiiTe renepaTop
MICEBJIOCITYYatHBIX YK Cell JUIsl BRIOOpA OAHOM U3 TPEX YIOMSHYTHIX ONEepallui.
[Iporpamma nomxHa BeiiaBath Bornpoc tumna «Ckoibko Oyaet 2*3?7» 3arem
y4alluiicss BBOIUT OTBET. Bama mporpamMma npoBepsieT 3ToT oTBeT. Eciu oH
MIPaBUIbHBIN, MOJIH30BATENIO HYKHO BbIIATh CoOOIIeHne «OUueHb XOPOoIIo!» U
3aTEM 3aJ1aTh CIEAYIOIINN BOIIPOC. Eci OTBET HENMPAaBUIIbHBIN, HY>KHO BBIJAThH
coobmienne «Her. [ToBTOopuTe, MOXKamyiicTa, CHOBA.» U 3aT€M 3aJaTh TOT ke
CaMbIi BOIIPOC MOBTOPHO JI0 NOJIyYEHU NPAaBUIILHOTO OTBETa. [IpemycMoTpeTh
CUCTEMY HAuMCJIEHUs OaIIOB U mITpadoB 3a MPABUILHBIE U HE MPABUIIbHbBIE
oTBeTHL. Bee pe3ynbTaThl HEOOX0AMMO COXpaHuTh B (aiti. [IpenycmoTpersb

rpadudecKkuii 1 KOHCOJBHBIN BapUAHT UCTIOIb30BAHMS.

Y TBepKIEHO: / [« » 20 r.

5. TUIIOBBIE IPAKTUYECKHUE 3AJIAHUA

1. Hanumure nHTEpakTUBHBIA yueOHUK Ononoruu. OH OJKEeH 00ecreynuBaTh
BbIJIaUy B CIIy4allHOM MOPSIIKE MATH BOMPOCOB TUMa «YUTo Takoe Kypuna (KpoKOAMI,
Oepesa, MypaBei, myka)» U mpuHuMmarb otBeT Tumna «Kypuma sto 1) peiba, 2)
Hacekomoe, 3) mrtuua, 4) 3eMHOBOJHOE, 5) pacteHue». Ilocne ompoca mocrtaBbTe
UCIIBITYEMOMY OILICHKY.



2. Hanmumwmre unteprperarop. [Ipenmnonoxum, uto B (aiine data.txt HaxoauTcs
IIOCJIEI0BATENBHOCTD CJIOB U yucen Tumna 13 mioc 4 MUHYC 2 yMHOXUTB3 pa3ieiIuTh
4 Bo3Bectu 2 u T.4. HTEpnpeTatop AOMKEH MPOUYUTATh U PACIO3HATH CIOBECHBIE
KOMAaH/Ibl U BBITIOJIHUTh HEOOXOIUMBIE OIepaIiu.

3. Ilayk HaxoauTcd Ha IJIOCKOCTH B TOYKe ¢ kKoopauHaTtamu Xx=50 u y=50.
Kaxnyro cekyHIy OH JenaeT Iuar BJIEBO, BIPaBO, BHU3 WA BBEPX C PaBHOU
BEPOSATHOCTHIO. CMOJEIUPYIUTE IBUKEHHUE MayKa C IOMOIIbIO TeHEPATOpa CITyYalHbIX
yucen. Koopaunate! x(t) u y(t) coxpanute B OJJHOMEpPHBbIX MaccuBax. Hameuaraiite
TPaeKTOpUIO Mayka B (¢aill mpoTOKOJia B BUJI€ TaOIMUIbI, KOTOpas COACPKUT B
KJIETOYKE C KOOPJIMHATAMU X 'Y CUMBOJI +, €CJIU TIayK TaM MoObIBaJI, U CUMBOJI, €CIIU
OH TaM He MOOBIBAJL.

4. Hamumure mnporpamMmy, MOJAEIUPYIONIYI0 MHOTOKPATHBIA BBIOOp JIBYX
KOCTEH JOMHHO W3 TIOJHOTO Habopa C TMOMOIIBI0 TeHepaTopa ICEeBIOCTYYalHBbIX
yucell. Becero umeercs 28 kocteil, Ha KOTOpbIX HanmucaHsl mapbl yncen 00, 10, ..., 65,
66. CMmonenupyiiTe ¢ MOMOIIbIO 3TOM mporpammel Opocanue napel kocteir N=10000
pa3 U MOJACYUTANTE, CKOJIBKO pa3 MOSBUIIACH Mapa, JOMYCKAIOIas CO3aHuE LIEMTOYKH,
HarpuMmep, 34 u 46.

5. T'OBOpAT, 4TO 1IE€JIOE€ YMCIO SIBISIETCS COBEPIICHHBIM YHCJIOM, €CIHA €ro
COMHOKHUTENH, BKIItouas 1 (HO HE caMo YMCJI0) B CyMMe JaloT 3To yucio. Hampumep,
6 — comepmieHHOE dYHCIIO, Tak Kak 6=1+2+3. Hamummre ¢yHKINUIO, KOTOpas
ONpPEIEIISIET, SIBISETCS JIM €€ MapaMeTp N COBEPIIECHHBIM unciioM. Mcnonb3yiite 3Ty
GYHKIMIO B TpOTpaMMe, KOTopasi OIpeesieT U BBIBOJUT B (Dailyl BCe COBEPILICHHbBIC
yucia B quamnasone ot 1 go 1000.

Tunosoe 3ajaHue B IPAKTUKO-OPUEHTHPOBAHHOM (popMaTe

MMHUCTEPCTBO HAYKM U BBICIIIET'O OBPA30BAHIS POCCUMCKON OEJIEPALIMIN
OENEPAJIBHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YYPEXKJIEHUE BBICIIEI'O OBPA3OBAHVA

«MOCKOBCKHMI MOJUTEXHUYECKHAN YHUBEPCUTET»
(MOCKOBCKHUH MOJIUTEX)

SK3AMEHAILIMOHHOE 3AJTAHUE
[0 TUCIUIUINHE
«OCHOBBI ITPOTPAMMMUWPOBAHU 51 »
Hanpasienue moarotoBku 09.03.01 MudopmaTika 1 BEIYUCIUTENFHAS TEXHUKA

BPEMSI BBITIOJIHEHU S 3A IAHU S
8 "acos.
3AJIAHUE 9K3AMEHA




[To cuacTiMBOMYy CTE€UEHHIO OOCTOSITENILCTB 3aKa3 Ha pa3pabOTKy MOAYJIS
UH(GOPMAIIMOHHON CUCTEMBbI JJI11 KOHCAITHHTOBOM KOMIIAHUU COTJIACHO TOTOBOMY H
YTBEPKIACHHOMY AM3aiiHy AOCTalcs Takke BaMm. T.K. Au3aiiH pa3pabaTeiBaiics
MMEHHO BaMH, K TOMY K€ COBCEM HEJIABHO, TO Ka4E€CTBO U MPUTOTHOCTh UCXOJHBIX
MaKeTOB ISl TOCJIENYIOLEH pa3pabOTKU LEIMKOM U MOJHOCTHIO JIEKUT HA Ballen
COBECTH.

[Ipn ananmu3ze MakeTa OKa3ajioCh, 4TO (POPMUPOBATH KAXKABIA JOKYMEHT
HEYI00HO — MOATOMY OBLIO PEIIEHO HEMHOTO U3MEHUTH AJITOPUTM pabOThl MOIYJIS:
B MeHI0 ocTaetcs myHKT "CdopMupoBaTh TOKYMEHTHI", IPpU HAXKATHH KOTOPOTO U
3anojgHeHuu GopMbl HOPMHUPYIOTCS Cpaszy Bce TpeOyeMble TOKYMEHTHI.

Bama 3agaya pa3paborarth NpUIIOKEHUE TOYHO MO MakeTam (C y4eTom
yKa3aHHOTO W3MEHCHHs), Mcmoyb3ys tkinter. TIpu 3ToM OKHA NPHUIOKCHHS, IS
KOTOPBIX HE MPEIOCTaBICH MAaKET, JOJIKHbI COOTBETCTBOBATH OOIIEMY CTHIIIO

puiIokeHus. Takke TOKHBI OBITh PEaTM30BaHbI CISAyIONe (PYHKITUN:

o dbopMupoBaHUe CUETA;

o dbopmupoBaHue cueTa-PpakTyphl;

o (dbopMHUpOBaHUE aKTa BBITTOJIHCHHBIX padoT;
o dbopmMupoBaHrEe TOBAPHON HAKJIATHOW;

o (opMHpOBaHKE TPUXOJHOTO OpAEPA.

Oco0oe BHUMaHUE CIIEYET yAeTUTh TOYHOCTH BBIYMCIICHUI 1IEH U HAJIOTOB —
BEJlb B Clly4yae OIIMOKH IMOJIb30BATENIM MOTYT HE TOJIKO MOTEPATh ACHBIM, HO U
3aIIaTUTh TUTAHTCKUE MTpadpl OT HAIOTOBOW WHCIEKIMU. byapre oYeHb
BHUMATEIIbHBI!

CITIPABOYHASA NHOOPMALUA

CUET — n0KyMEHT, Ha OCHOBaHUHU KOTOPOTO MOKYNAaTeNb OMIAYUBAET 3aKa3.
[TosToMy B HEM MPUBOIATCS BCE MJIATEKHBIE PEKBU3UTHI MTPOAaBIia (TOCTABIINKA):

o naszBanue, MTHH, KIIIT BUK u koppecnonaeHTCKHit cueT OaHka

IIOCTaBIIHUKA,




o Ha3BaHue koMmmanuu nocrasmuka, ee MHH, KIIII, Homep pacueTHOTO
cuera B OaHKe.

Huxe o00s3aTenbHO yKa3bpIBa€TCS HOMEp JIOKYMEHTA, JlaTa COCTaBJICHUS,
WNHH/KIIII, nazBanue, anpec u TenedoH NOKymaTens U mpojasiia (mocTaBmuka). B
CYETE YKa3bIBAIOTCS BCE TOBApHI, 32 KOTOPHIE MPOU3BOJUTCS OILIATA: HOMEP IO
MOPSIIKY, Ha3BaHHE TOBapa, €ro KOJMWYECTBO, LIEHA 3a €JIMHHUIYy TOBapa, cymma
(mpou3BeseHNE UEHBI 32 €AMHUILY TOBapa M €ro KOJIM4ecTBa). Takxke yKa3blBaeTCs
oO1iasi cymMmma 1o BCeM TOBapaMm IudpaMu U MPOMUCHIO (TEKCTOM). YKa3aHHBIE
LIEHbl U CYMMBI COBIIA/IAlOT C TEM, KOTOPbIE BBOAMT I0JIb30BATEb MPHU 3aII0JHEHUN
dopmbl cnenku. Ognako B Hux yxe BxomuT HJIC 20%, mostomy 3TOT Hajior
ykasbiBaetcst oraenbHo (uena 6e3 HJIC x 1.20 = ykazannas nena; Hajgor HJAC =
ykazanHas 1ieHa — 1ena 6e3 HJ[C). JIokyMeHT moanmuchIBa€TCsl TOJIBKO MPOIABIIOM.

CUET-OAKTYPA — nokyment ais ymiarsl H/IC. B HeM sIBHO yka3bIBaroTCs
cymmbl 6e3 HJIC, Bennunna Hanora HJIC (B mpoueHTax u B pyOisix), CyMMBI C
yuetoMm HJIC. OOpatuTe BHHMaHWE: TPH OKPYIJICHUU YYUTHIBANTE, UYTO, €CIU
cymmy 6e3 HJIC crnoxuts ¢ Hamorom HJIC nomkHa mosyduThesi CyMMa € Y4ETOM
HACC (BBenennas mnonb3oBareneM). B cuere-gakType ykas3bIBaeTcsi MEHbIIIE
PEKBU3UTOB, YeM B cueTe. JJOKyMEHT MOANMCHIBAETCS TOIBKO IIPOJABIIOM.

AKT BbIIIOJIHEHHBIX PABOT — n10KyMEHT, B KOTOPBIX CTOPOHBI CIIEJIKU
YTBEP>KJIAI0T, UTO U OIUIATA, ¥ IOCTABKA ITOJIHOCTHIO MPOU3BEIEHBI, IPETEH3UU IPYT
K JIpyTy OTCYTCTBYIOT. B HEM yKa3bIBaloTCS HEKOTOPhIE PEKBU3HUTHI MOCTABIIUKA U
MOKYyaTesl, epedeHb TOBapOB (aHAJIOTUYHO cyeTy). JIOKyMEHT MOANUCHIBAETCS U
POJIaBIOM, Y TIOKYIIATEIIEM.

TOBAPHAA HAKJIAJIHAS — nOKyMEeHT, MOATBEPKIAIOUIUN NEpeaady
TOBApOB OT MOCTABIIMKa K MOKynaremnto. B Hem Hanbosee moapoOHO OMHUCHIBAIOTCSA
Bce ToBapel ¢ ykazanueM ux croumoctu ¢ HJIC, 6e3 HJIC u HJIC oramensHo.
OOparuTe BHUMaHHUE — HAa KKJ0M CTpaHULE MOJBOAUTCS MPOMEXKYTOUHBINA UTOT. B
KAueCTBE JIOMYIIEHHUSI MOKHO YCTAaHOBUTH, YTO HA KaXKJI0M CTPaHUIIE pa3MELIaeTCs
He Oosiee IBYX ToBapoB. HakiajgHasi monuckeIBacTCs MPOAaBIoM, rpadbl MOANKUCH

MMOKYHaTeJisi OCTatOTCA ITyCTbIMU, T.K. HCU3BCCTHO KTO 6yI[CT I1oJIy4aTb TOBap.




IIPUXOJIHBIA OPJIEP — 1okyMeHT, OQOpMISEMBbIii pH OIUIaTe
Hanu4HbIMU. [lonuchIBaeTCs II1aBHBIM OyXraiaTepoM MOCTABIIMKA.

OOpa31pl Bcex JOKYMEHTOB MPECTABIEHBI B PUIIOKEHUH.

YCJIOBHUSA BBIITIOJIHEHUS PABOTbBI
I[J'ISI BBIIIOJIHCHUS 3a/1aH1s CTYJACHT MOKCET NCIIOJIb30BaATh CIICAYIOIICC
IIpOorpaMMHOC oOecrieueHue:
1. Microsoft Windows.
Notepad++.
Anaconda Community.
Python Software Foundation Python.
Be6-6payzep, Chrome.
Visual Studio 2019.
Visual Studio Code.
JetBrains PyCharm Community.
Git.
CYBJI MySQL.
CVYB/ PostgresSQL.
CVBJI SQLite
13.  Microsoft Office 365.
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He paspernaercs 3amyckath W HCIOJIb30BaTh JApyrue mporpammbel. He
nomyckaeTcss  mcronb3oBanne  WHteprer, flash-nakomureneii, Ttenedonos,
HOYTOYKOB, MaTepuajoB Ha cepBep. Paspemraercs WCIONIb30BaHUE JICKIHA M

MeYaTHbIX YYEOHUKOB IO IU3alHY.

JOCTYII K CITPABOYHUKAM
J5ig mosrydeHus: CripaBOYHON HHGOPMAIIUH pa3peraeTcs NCIOIb30BaTh
CJIeyIOIUN pecypc opuIHaIbHbBIE CIIPAaBOYHbIE PYKOBOJICTBA HCIIOIb3yEMbIX

MPOTrPaMMHBIX CPEJICTB.




BBOJHBIE JTAHHBIE
° JaMIT 0a3bl JAaHHBIX OpraHU3aIUu;

. I3aiiH-MaKeT (OpM MPUITOKEHUS.

HOPAAOK BBIITIOJTHEHUSA PABOTbBI

. PaGoTa BhINOIHSAETCS HA BUPTYaJIbHON MAaIIMHE, II€ YCTAaHOBJICHO BCE
HEO00XO0IMMOE MPOrpaMMHOE 00eCTICUCHUE U Pa3MEIEHbI BCE HEOOXOUMBIE
JTaHHBIE.

. J1ist 3amycka IpUIIoKeHUs T0JHKEeH ObITh CO31aH OMHAPHBIH
WCTIONHSIeMBI (pailyn 1715 11eJIeBOM ONepallMOHHOW CUCTEMBI.

o [lepen HauanoMm paboThl HEOOXOAUMO CO3JaTh HA paboyeM CToJIe
nanky (Hanpumep, "WORK"), rie 6ynyT pa3meniatbCcsi IpOMeXyTOYHbIE BEPCUU U
JTaHHBIEC.

o [Tocne BbIMONTHEHUS PA0OTHI MPUIIOKEHUE JOJKHO OBITH Pa3MEILIEHO B
nanke nanke "Pabouuti cmon/@PHUO _epynna" (PUO _rpynna — Bama hamMuius,
UMsI, OTYECTBO U HOMEP TPYIIIIBI HA PYCCKOM SI3BIKE) - OLICHUBAETCS TOJIBKO

BHI[HMBIﬁ TaM pC3yJIbTar.

KPUTEPUU OLEHKU 3AIAHUSA

Ne | HaumeHoBaHue KpUTEpHUs bana
®OPMA BBOJIA TAHHBIX 5
1 | ®opma BBOJA TAHHBIX CO3/1aHA 2
2 | OcymecTBasieTcs IpOBEpKa Ha BBOJ HEKOPPEKTHBIX JaHHbIX 2
3 | ®opmupyeTcs MOATBEPKIAIONIEE COXPAHESHUE JIAHHBIX COOOIIEHUE 1
TEKCTOBAS ®OPMA UUCEJI 2
4 | B hbopMupyeMbIX TOKyMEHTax MPUCYTCTBYET KOPPEKTHAsI 3aIMCh YUCIa B 1

TEKCTOBOM (popme

5 | IMapexu nognuceit Kk popme uucna (py06iib, pyoiis, pydiiei) KOppeKTHBI 1
®OPMUPOBAHUE CUETA 5

6 | [Ipu mepexoze 1Mo MyHKTY MEHIO U 3alI0JTHEHUH PEKBU3UTOB JJOKYMEHT 1
dbopmupyercs

7 | CtpyKTypa JOKyMEHTa COOTBETCTBYET 00pasiry 1

8 | B mokymenTte oToOpaskeHbl KOPPEKTHBIE PEKBU3UTHI IOCTABIIUKA U 1

MOKYHaTejsd, IMoAIMnCH

9 B JOKYMCHTC KOPPCKTHO YKAa3aHbl Ha3BaAHWA, KOJIMYCCTBO M CYMMBI 3a TOBAPLI 1

10 | HJIC nojxcunTan npaBuiIbHO 1




O®OPMUPOBAHUE CUETA-®AKTYPbI 6
11 | IIpu nepexone 1o MyHKTY MEHIO U 3all0JHEHUH PEKBU3UTOB JOKYMEHT 1
dbopmupyercs
12 | CtpykTypa TOKyMEHTa COOTBETCTBYET 00pasiy 1
13 | B noxymeHTe oToOpaxeHbl KOPPEKTHBIE PEKBU3UTHI OCTABIINKA U 1
MOKYTIATEeJIs], ITOITUCH
14 | B noxyMeHTe KOPPEKTHO YKa3aHbl Ha3BaHHUsl, KOJIMYECTBO U CYMMBI 3a TOBaphl | 1
15 | HJIC xaxxnoro ToBapa pacCUuTaH MPaBHUIbHO 1
16 | Cymma HJIC nns xaxmoro ToBapa coBmagaet ¢ ooumm HJIC mokymenTa 1
O®OPMUPOBAHUE AKTA BBIIIOJIHEHHBIX PABOT 6
17 | Ilpu nepexone 1o MyHKTY MEHIO U 3all0JTHEHUU PEKBU3UTOB JOKYMEHT 1
dbopmupyercs
18 | CtpykTypa TOKyMEHTa COOTBETCTBYET 00pasiy 1
19 | B noxymeHTe 0ToOpaxeHbl KOPPEKTHBIC PEKBU3HUTHI MOCTABIIMKA M MOKynaTens | 1
20 | B mokyMeHTe KOPPEKTHO yKa3aHbl Ha3BaHMs, KOJIMYECTBO U CYMMBI 33 TOBaphl | 1
21 | O6mas cymma HJIC yka3ana TekcTomM 1
22 | B nokymeHnTte 0ToOpakeHbl KOPPEKTHBIE MOAMKUCH MTOKYNATeNs ¥ MPoJiaBlia 1
®OPMUPOBAHUE HAKJIAJTHOM 10
23 | Ilpu nepexone Mo MyHKTY MEHIO M 3aII0JIHEHUH PEKBU3UTOB JTOKYMEHT 1
dbopmupyercs
24 | CtpyKTypa JOKYMEHTa COOTBETCTBYET 00pasily 1
25 | Kaxxnas cTpanuiia fokyMeHTa GOpMHUPYET UTOT 1
26 | Kaxmas cTpaHmIia IOKyMEHTA Ie4aTaeTcs Ha OT/ICIHHOM JIUCTE 1
27 | B moxymeHTe MpH meyaTH HEeT MYCThIX CTPAHUIL 1
28 | Ha cTpanwuiie He 0TOOpaxaroTcs JaHHBIE C IPYTrON CTPAHMIIBI 1
29 | ®opma 3anucu 1udp B KOJIOHKE KOJIMYECTBA TOBAPA COBIMAJIAET C 00pa3lioM 1
30 | ABToMaTnyecku GOPMUPYETCS] KOJIMYECTBO JTUCTOB B HAKJIAHOU 1
31 | KomndyecTBO HAaMMEHOBAHUN 0TOOpaXkaeTcsi B BHJIC TEKCTA, a HE YHCIIa 1
32 | B nokymeHTe 0ToOpaskeHbl KOPPEKTHBIE MOMUCH MOKYNaTels U IPoaaBIia 1
O®OPMUPOBAHUE MPUXOAHOI'O OPAEPA 5
33 | [Ipu mepexoze 1o MyHKTY MEHIO U 3aII0JTHEHUH PEKBU3UTOB JOKYMEHT 1
dbopmupyercs
34 | CtpykTypa JOKYMEHTa COOTBETCTBYET 00pa3Iy 1
35 | B mnokymeHTe 0TOOpaskeHbl KOPPEKTHHIE PEKBU3UTHI TOCTABIINKA U 1
MOKYTIATEeJIs], TTOIITUCH
36 | B 1oKyMeHTe KOPPEKTHO YKa3aHbl KOJIMYECTBO U CyMMa 1
37 | HAC noacunTaH npaBUILHO 1
COI'JIACOBAHHOCTB IOKYMEHTOB 1
38 | Bce cymmBbI BO Beex ¢(hOpMUPOBAHHBIX JOKYMEHTAX COOTBETCTBYIOT JPYT 1
Apyry
(cootBerctBytomme HJIC, 1ieHbl, CyMMBI H T.JI. BO BCeX JTOKyMEHTaX
OJIMHAKOBBIC)

Pe3ynbTaT pabOThl OIIEHUBAETCS COTJIACHO MPUBEICHHBIM BBILIE KPUTEPHUSIM,
BBITIOJIHEHNE KaXKJIOTO W3 KOTOPBIX YBEJIMYMBACT PE3YyJIbTUPYIOMIMA OajuioM Ha

YKa3aHHOC 3HAUCHUC ()IOBOI[I/ITCSI A0 CBCIACHHA CTYACHTOB TOJIBKO ITOCJIC 3K3aMCHa).




