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CtyneHTsl 00pa30oBaTelbHBIX IPOrpaMM HarpaBieHHH TOATOTOBKH:
01.04.02. IMpuknagHas MaTeMaTHKa U MHQOPMATHKA.

09.04.01. MadopmMaTiKa U BEIYUCIUTENbHAS TEXHUKA.

09.04.02. MadopMaIioHHbIe CUCTEMBI U TEXHOJIOTHH.

09.04.03. [TpuknagHas HHPOPMATHKA.

09.04.04. ITporpamMMHast UH>KEHEPUSL.

MaxkcuMalbHOe KOJIMYECTBO OaJLIOB 3a
3aJaHUs

100 6amnoB, OamiIsl B IENBIX YUCTAX

BpCMSI Ha BBIIIOJIHCHHUEC

240 MUHYT

Cnucok pecypcoB AJis
CaMOCTOSTEIHHON OJATOTOBKH
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JKpaHa.
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1:47.73,4.
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pecypc] / T'. Koaiir, M. Diin ; mep. ¢ anura. CnuakuH A.A.. — DnektpoH. naH. — Mocksa : IMK Ilpecc, 2013. — 412 c.
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JMK TIlpecc, 2017. — 192 c.

10. Pamka, C. Python u mammnHOE 00yueHue: KpaliHe HEOOX0IMMOE TOCOOHE TI0 HOBEHIIICH MpeIcKa3aTebHON aHATUTHKE,
o0s13aTenbpHOE 1 OoJiee TITyOOKOT0 TOHUMAaHHMsI METOIOJIOTHU MAITUHHOTO 00yueHus: pykoBoacTBo / C. Pamika ; mepeBo ¢
anrnuiickoro A. B. Jlorynoa. — Mocksa : IMK Ilpecc, 2017. — 418 ¢. — ISBN 978-5-97060-409-0. — TekcT : 371eKTpOHHBIH //
Jlans : anekTpoHHO-OMOMMOTEeYHas cuctema. — URL: https://e.lanbook.com/book/100905 (maTta obpamenus: 24.09.2021)

11. Koanso, JI. I1. [Toctpoenue cuctem MammHHOTr0 00y4deHus Ha si3bike Python / JI. IT. Koanwo, B. Puuapr ; mepeBox c
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®dopmart coctszanuid. TpeGoBaHUs K
coAep KaHUIO U O(hOPMIICHHIO 3aJaHNH.

dbopMaT MPOBCACHUA 3Talla MpeArnojaract AMCTaHIIMOHHOC BBINTOJIHCHHUC 33,I[aHI/II71 Ha KOMIIBIOTCPC C UCIIOJIB30BAHUCM CUCTCMBI
IMPOKTOPUHTIA. Cocrs3anus MMPOBOJAATCA B OAUH ACHb, IIPOJOJIKUTCIIBHOCTD COCTA3aHUA 4 gaca.

V4acTHHUK MOKET UCIIOJIb30BaTh TOILKO TCCTUPYIOIYIO CUCTEMY U OHJIAMH AOKYMCHTAIIUIO, OTIPCACIICHHYIO MCTOI[HHGCKOﬁ
KOMHUCCHUCH. I/IH(l)OpMaLII/ISI 0 Pa3pCHICHHBIX peCypCax JOBOAUTCA OO BCCX YUACTHUKOB 3aKIIOUYUTCIILHOI'O 3Tara.
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3amaHus 3aKTI0UYUTEIBHOTO Pa3ieNnaloTcs Ha 1Ba OJ0Ka 110 TUIY IPOBEPKH OTBETa. Y 3aaHMii IEpBOTO OJIOKa OTBETOM SIBIISIETCS
MOCIIEA0BATENILHOCTh CUMBOJIOB, ITPABUJIA 3aIIMICH KOTOPOH OJTHO3HAYHO ONpPEAEIICHBI B YCIOBUHU. baisl 3a BEINOIHEHUE 3a1aHUI
3TOT0 OJIOKa HAYHCIIAIOTCS B CIIy4ae MOJIHOTO COOTBETCTBUS ITOCIIEAOBATEIBHOCTH CUMBOJIOB, BBEICHHON YUaCTHUKOM
MPaBUIBHOMY OTBETY. Y 3aJaHUi BTOPOTo OJI0Ka OTBETOM SIBIISICTCS MPOrpaMMHBI kKoa. Koa mocTymaeT B MpoOBEPSIIOIYIO CUCTEMY,
py HEOOXOAMMOCTH KOMIMIIUPYETCS U UCTIONHACTCSI HA MHOXKECTBE TECTOB — MAP BXOAHBIX M BBIXOJHBIX JaHHBIX. Y CHICITHBIM
MIPOXO0XKIEHUEM OJHOTO TECTA SBJISETCA MOMYyUEHHE B PE3yIbTaTe UCIIOTHEHN KOAA YUYAaCTHHUKA C ONPEAEICHHBIMU BXOAHBIMU
JaHHBIMH BBIXOJIHBIX JAHHBIX, OTYYaeMbIX MIPU UCIIOTHEHUH PEILCHHUS )KIOPH WM KBUBaJICHTHBIX M. Eciii Bce TecThl MpoiieHbI
YCIIEUIHO, YYaCTHUKY HAYUCISIOTCS OaJlIbl 3a 3TO 3aaHue. JIoNoIHNTEN HO YCTaHABIMBAIOTCS U SIBJISIOTCS] HEOTHEMIIEMOH YaCThIO
YCJIOBUS OTPaHUYEHHUS TI0 BPEMEHU UCTIOIHEHNUS U HCIIOJIb30BAHUIO ONIEPATUBHOM MaMATH. OTAENBHBIA TECT CYMTAETCS YCIEIIHO
MIPONAECHHBIM TOJIBKO, €CIIM UCIIOJHEHNE KOJ[a YYaCTHUKA C BXOJHBIMH JAHHBIMH 3TOIO TECTa COOTBETCTBOBAJIO OTPAHNYECHHUSM.

JononautenpHas
UHPOPMALS/MHCTPYKIUH JUIS
YYaCTHUKOB, KOTOPbIE HE BOIIUIH B
PernameHT 1o HampaBJIeHHUIO

HECT

Kpatkoe onucanue cTpyKTyphl 3aJaHUS
U €r0 OCHOBHBIC XapaKTEPUCTUKHU.
CucreMa OlleHUBAaHUS 3aJaHHH.

3amanue 1. [Ipumenenue u ananu3. 10 6amnoB. AHanIM3 peaar3auuyd MHOTOITOTOYHONH 00pabOTKH JaHHBIX. YUaCTHUK
JEMOHCTPUPYET NOHUMAaHUE IPUHIIUIIOB MHOTOIIOTOYHON 00pabOTKH AaHHBIX U UCKIIIOUUTENBHBIX CUTYallli, CBI3aHHBIX C €€
peanuzanuei.

321,[[3HI/IC 2. [Tonumanwe. 8 6amios. [lonnmanue MPUHIHUIIOB MOCTPOCHUA XPAHUIIUII JaHHBIX. V4yacTHHK ACMOHCTPUPYCT HABBIKA
OLICHKH COCTOSIHUA XPAaHWINIIA JAHHBIX IIPU 3aIaHHBIX YCJIIOBHUAX €ro OpraHru3aluu.

3apanue 3. [IpumeHenue u aHanu3. 13 0anaoB. AHANN3 AJaHHBIX. YYaCTHUK IEMOHCTPUPYET HaBBIKH IPUMEHEHUS 3aJaHHOM
MOJIEIH [Tl OIICHKHM KauecTBa IaHHBIX.

3ananue 4. [Ipumenenue u ananu3. 9 6amioB. [IpoekTpoBaHUE COCTABIIAIONINX MOJICIH JJAaHHBIX, TOCTPOeHHOHU Ha s3bike UML.
Y4acTHUK AEMOHCTPUPYET HaBBIKM aHAIN3a M MPOSKTUPOBAHUS MOJICNIN JAHHBIX HA OCHOBE MIPUHITUTIOB OOEKTHO-
OPUEHTHUPOBAHHOIO MPOCKTUPOBAHUS C UCIIOJIb30BaHMEM HOTauuu si3bika UML.

3apanue 5. [lonnmanue. 9 0anaoB. AJTOPUTMBL U CTPYKTYPHI JaHHBIX. Y YaCTHUK JEMOHCTPUPYET MOHUMAaHUE KOHIICTIIUH
JBOWYHOTO AEpeBa MOUCKA U YMEHHSI IPUMEHATH OCHOBBI KOMOMHATOPHKH.

3ananue 6. [lornmanue. 6 OansoB. Teopus rpadoB. YHacTHUK JeMOHCTPUPYET MOHUMAaHUE OCHOB TEOPUH Ipad)OB U HABBIKU €€
MIPAKTHUYECKOT 0 MPUMEHEHHS.

3ananue 7. [lorumanue. 8 6amuioB. Teopus aropuTMOB. YUYaCTHUK JIEMOHCTPUPYET IOHUMAHHUE BEPOSTHOCTHBIX allTOPUTMOB M UX
CBOWCTB.
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3anpanue 8. [IpumeHenue u aHanu3. 9 6amnoB. TexHonoruu nporpamMmupoBanus. Llenouncnennas apupmerrka. Y4acTHHK
JEMOHCTPUPYET HaBBIKU MPOEKTUPOBAHMS U PeaIu3aliiy MPOrpaMMHOIO PELIEHHS TPUKIATHON 3a7aul C y4€TOM OTpaHUUYEHHUH U
3aJJaHHBIX TPEOOBAaHMH K BXOAHBIM U BBIXOJHBIM JTAaHHBIM.

321,[[3HI/IC 9. HpI/IMeHeHI/IC u ananu3. 11 6amnos. [Touck MoAMIOCICAOBATCIIBHOCTHU C 3a/JTaHHBIMU XaPaKTCPUCTUKAMU B
IOCJICA0BAaTCIIbHOCTH LCIBIX YHUCCII. TexHomorun nporpaMMupOBaHUs. VYuacTHHK JACMOHCTPUPYCT HABBIKHA MPOCKTUPOBAHUA U
pcajm3anuu NporpaMMHOro pCuICHUA HpPIKJ'IaI[HOﬁ 3aaa4u C Y4Y€TOM OI‘paHI/I‘-IeHI/Iﬁ U 3aJJaHHBIX TpC6OBaHI/Iﬁ K BXOJHBIM H
BBIXOJHBIM JaHHBIM.

3apanue 10. Ilpumenenue u ananu3. 17 6amnoB. TexHoIOrHM MporpaMMupoBanusi. KOHCTPYKTHBHOE MOCTPOCHHE KOMOMHATOPHBIX
00BEKTOB. YUaCTHUK JIEMOHCTPUPYET HABBIKA MPOCKTUPOBAHMS U peau3alMyd MPOTPaMMHOTO peIleHHs MPUKIaTHON 3aJadd C
Y4ETOM OrpaHWYCHUH U 33JaHHBIX TPeOOBaHMUH K BXOIHBIM M BRIXOJAHBIM JaHHBIM.

HNudopmarus 06 anemeHTax
MPaKTUKOOPUETUPOBAHHOCTH B
3aaHusx (ydactue paboronaTteneii B
COCTAaBIJICHUH 3aJIaHUI)

B acrniekTe mpakTHKOOPUEHTUPOBAHHOCTH 3aJ[aHUs pa3zeiicHbI Ha J1Ba OJIOKa.
B miepBbIii 6510k BXOJAAT 3ajaHusI, TPOBEpsIOIIME GyHIaMEHTaIbHbIE 3HaHM. D10 3amanus Ne2, 5, 6, 7 ¢ cymmoii 6aos 31.
Bo BTOpOIi 0510K BXOAST MPAKTHKOOPUECHTHUPOBAHHBIE 3a1aHus. 1o 3afnanus Ne 1, 3, 4, 8, 9, 10 ¢ cymmoii 6amios 69.

Bropoii 610k noarorosnex npu yyactuu CBEP, OOO «Uentp peuessix Texnonoruit», OO0 «Koncucr» u OO0 «I'modan Cucrem
Cepsucec». B 3ToMm O110Ke OL[eHUBAIOTCS 3HAHHUI U HABBIKH aHAJIN3a U MOAEIMPOBAHUSI KOMIIOHEHT M JJIEMEHTOB HHPPACTPYKTYPHI
WHPOPMAITMOHHBIX CHCTEM: 0a3 TaHHBIX, OTIEPALIMOHHBIX CUCTEM, allllapaTHOTO 00ECTIeYeHNs], HAaBBIKK pa3pabOTKU MPOrPaMMHOTO
o0ecrieueHus B yCJIOBUSAX PECYPCHBIX OTpPaHUYCHUH.

Kpurepun onenrnBanus

3amaHus 3aKTI0UYUTETIBHOTO Pa3ienaloTcs Ha 1Ba 0J0Ka 110 TUIY IPOBEPKH OTBETA. Y 3aJaHHii IEpBOTO OJIOKa OTBETOM SIBISIETCS
MOCIIEA0BATENILHOCTh CUMBOJIOB, ITPABUJIA 3aIIMICH KOTOPOH OJTHO3HAYHO ONpPEAEIICHBI B YCIOBUU. baisl 3a BEINOIHEHUE 3a1aHUI
3TOr0 OJIOKa HAYHCIIAIOTCS B CIy4ae MOJIHOTO COOTBETCTBHUS MOCIIEAOBATEILHOCTH CUMBOJIOB, BBEICHHON Y4aCTHUKOM
MPaBUWIBHOMY OTBETY. Y 3aJaHUi BTOPOTo OJI0OKa OTBETOM SBIIIETCS MPOrpaMMHBIN KoA. Kon moctynaer B mpoBEpSIOLIYIO CHCTEMY,
py HEOOXOAMMOCTH KOMIIMIIUPYETCS U UCTIONHACTCSI HA MHOXKECTBE TECTOB — MAP BXOAHBIX M BBIXOJHBIX JaHHBIX. Y CHIEITHBIM
MIPOXO0XKIEHUEM OJHOI0O TECTA SBJISIETCSA NOMYUYEHNE B Pe3yIbTaTe UCTIOIHEHNS KO/Ia yYAaCTHHUKA C ONPEAEIEHHBIMI BXOIHBIMH
JAHHBIMU BBIXOJIHBIX JAHHBIX, OJTY4aeMbIX IIPU HCIIOJTHEHUH PEILCHHUS KIOPH WM KBUBAJICHTHBIX UM. Ecii Bce TecThl mpoiAeHbI
YCIIEUIHO, YYaCTHUKY HAYUCISIOTCS Oauibl 3a 3TO 3aJaHue. JlonoIHUTeN HO YCTaHABIMBAIOTCS U SIBJISIIOTCS] HEOTHEMIIEMOM 4aCThIO
YCJIOBUS OTPaHUYEHHUS TI0 BPEMEHU UCTIOIHEHNUS U HCIIOJIb30BAHUIO ONIEPATUBHOM MaMATH. OTIAENbHBIA TECT CYMTAETCS YCIEIIHO
MIPONAEHHBIM TOJIBKO, €CIIM UCIIOJHEHNE KOJ[a YYaCTHUKA C BXOJHBIMU JAHHBIMH 3TOI0 TECTa COOTBETCTBOBAJIO OTPAHNYECHHUSM.

Hannune moppobuoro npumepa
pEIIeHUI 1eMOBEPCUH 3alaHuI

HECT
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[TonpoOHOE onMcaHue CTPYKTYPHI 33aHHS U €0 OCHOBHBIC XapaKTEPUCTHKH (OMIIMOHATIHLHO)

Onuncanue He0OXOUMBIX HABLIKOB U CUCTEMA OLICHUBAHUS 3aJaHUIT*

CooTBeTCTBYIOLIUE 32]aAHUS

DJIeMeHT
Yro npoBepsieTcs B paMKax TeMbl Howmep u tun YpOBEHB CIIOKHOCTH.
coJep:kaHusi/Tema
3aJaHus MaxkcuManbpHbINi 0aiII
MHoronoTto4Has [TonnMaHne NPUHIMIIOB MHOTONIOTOYHOTO IPOTPaMMHUPOBAHNS, YMEHNE IPOAHATN3UPOBATEH AITOPUTM

00paboTKa TaHHBIX

C MHOT'OIIOTOYHOH peanmauneﬁ Ha BO3MOXKHEIE OIINOKH CUHXPOHHU3alN

[ToBeimrennsii, 10 0amaos

Ionumanue OPUHIHUIIOB OPraHu3alivui XpaHUJIUII JAaHHBIX, YMCHUC IIPOAHAIU3UPOBATH U

XpaHuauia JaHHBIX 2 Ba3osrlii, 8 6anioB
CMOJIEJIMPOBATh COCTOSIHHE XPaHWININA JAHHBIX 0 3aJaHHOMY CLIEHApHUIO €r0 3KCILTyaTallul
[lonnMaHVe NPUHIUIIOB Pa3METKH JAHHBIX U OLIEHKH KaueCcTBa pa3METKH JTaHHBIX, YMEHHE
AHanmu3 JaHHBIX 3 IToBelmeHHbIH, 13 OailIoB
MIPOAHAIN3UPOBATH U CMOAEIUPOBATH MPOLIECCH], HABBIKK PEATU3aLMY UMUTAIMOHHON MOJENN
[NoHnmMaHre IPUHLIMIOB 00BbEKTHO-OPUEHTHPOBAHHOTO MMPOEKTUPOBAHUS HH(POPMALMOHHBIX CUCTEM,
IIpoextupoBanue
3HaHue HoTanwmu s3e1ka UML, ymenue onpenenuts GpyHKIMOHAIBHOCTD CHCTEMBI 10 COBOKYITHOCTH 4 [NoBbImeHHsIH , 9 OanIoB
ApPXUTEKTYPBI TaHHBIX
UML mopeneii.
ANTOpUTMBI
[ToHnmMaHye KOHUETIUY JBOUYHOTO JepeBa MOUCKa M YMEHUS IPUMEHSITh OCHOBBI KOMOMHATOPHKH. 5 [NoBpimenHsIi, 9 6amn0B
CTPYKTYpPBI JAHHBIX
[Nonnmanue ocHOB Teopun rpadoB. YMEHHE OLIEHUBATH KOJMUECTBO LIUKJIIOB B rpade. YMeHHe Aenath
Teopus rpadoB 6 BazoBriii, 6 6aioB
BBIBOJIBI O HEPA3PEIIMMOCTH 33/1a4H U3 CBEJICHUM UX IPYT K ApYyTY.
ANTOpUTMBI
3HaHHE O BEPOATHOCTHBIX allTOPUTMAX, YMEHHE OLIEHUTH CBOMCTBA BEPOSTHOCTHOTO aJITOPUTMA. 7 BazoBriii, § 6aioB
CTPYKTYpPBI JAHHBIX
YMeHne aHanu3upoBaTh CBOMCTBA LENBIX YHCET B paMKax 3aJaHus. JleMOHCTpalus HaBbIKOB
TexHonoruu
MIPOEKTUPOBAHUS U pean3allii MPOTrPaMMHOTO PEIICHUs MPUKIAAHOH 3a1a4y ¢ yYeTOM OTpaHUYeHHH | 8 [NoBpimenHsIi, 9 6amnoB
MIPOrpaMMHUPOBAHUS

1 3aJaHHBIX Tp€60BaHI/II71 K BXOOHBIM M BBIXOJHBIM JaHHBIM.
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VYmMmenne AHAJIIM3UPOBATH CBOICTBa ajr OpPUTMOB, YMCHBIIATHL ACUMIITOTUYICCKOC BPCMHA pa6OTLI

Texnonorun anropurMa. JleMoHCTpanus HaBbIKOB IIPOEKTUPOBAHUS U PEATM3ALUK IIPOrPAMMHOIO PEIICHUS
. 9 [ToBbimenssi, 11 6amnos

IpOrpaMMUPOBaHUS NPHKJIaHOMN 33124 C yYETOM OrPaHUYEHUH U 3a/JaHHBIX TPEOOBAaHMH K BXOJHBIM U BBIXOJHBIM

JIaHHBIM.

VYMenue GopMHPOBaTh KOHCTPYKTHBHO KOMOMHATOPHBIE OOBEKTHI C 3a/JAHHBIMU CBOHCTBAMH.
Texnonorun

JleMOHCTpa1ys HaBbIKOB ITPOEKTUPOBAHMS M PEAIM3aLUKU IPOrPaMMHOIO PELICHHS TIPUKIIAIHOMI 10 IToBbimenHsi, 17 6annos
IpOrpaMMUPOBaHUS

3aga4uu € YUCTOM OT paHI/I‘leHI/Iﬁ H 3aJaHHBIX TpC6OBaHHﬁ K BXOJHBIM M BBIXOJHBIM JAaHHBIM.




