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BBEJAEHUE

2025 roja. Jlaboparopusa «Ksautym». PIY uwm. I'.B. ILliexanosa.

UeTsIpe rojja Ha3aj MUp U3MeHmICA HaBceraa. HeBuaumas yrpo3a 6pocusia BbI30B
YyeJIOBEUYECTBY, U Mbl IPUHSJIU €T0. 3/1eCh, B CTe€HAX YHUBEPCUTETA, ObLIa cO3/1aHa
naboparopus «KBautym» — nocsieziHui pyoek 0600poHbI. Mbl 00beIUHIIIN 3HAHUA
XUMUU, 61o0run, KUOEpHETUKN U UHOOPMATUKH, UTOOBI JaTh OTIIOP TOMY, UTO HE
BUJIAT JpyTHeE.

Harm mpuHmuI, copMyTHpOBaHHBIN JOKTOPOM ApTypoM BosibToM, cTaj Hammm
kpeno: «Her HepelnraeMbIX 33/1a4 — €CTh HEJOCTATOK JIAHHBIX».

B 2024 roay Ham yzianoch JOCTHYb BpeMeHHOU nepeAsinku. Ho yrposa He ncuesna —
oHa 3BoJIIOITUOHUPYeT. CTapble MeTO/IbI 60JIbIIle He paboTaT. PearmpoBaTh — 3HAUUT
omaspIBaTh. [IpHIILIO BpeMs IPeABU/IETD.

MBI HaUHMHAEM IOHCK TeX, KTO CIIOCOOEH AyMaTh 3a TOPU30HTOM. KTO BUIUT B JaHHBIX
He udpsl, a uctopuu. KTo B 3a71a4ax HAXOAUT He MPOOIeMbl, a BEI30BBI. IMEHHO 15
ATOr0 CO3/laHa Hallla OJIMMIINA/A.

Barrre myTenrecTBre K HaM OyZleT COCTOATDH U3 JIBYX ATAIoB. [1epBbIil — AUCTAHIIMOHHBIE
HUCIBITAHUS, T/I€ BbI MIOJIyYUTE MAKET IAHHBIX C YIIPOIIIEHHBIMHU CIIeHAPUAMH,
MO/IETUPYIOIINMU PeaTbHbIE UCCIE0BATEIHCKIE BHI3OBBI. BTOPOI 3Tam OTKpoeTCs
TEM, KTO ITOKKET HAJTUUME HY>KHOTO «IIOTEHI[HAJIA JIEHCTBU».

Kaskas pelrleHHas 3a71aua CErO/THS — 3TO He MIPOCTO O6as1. ATO CUTHAJI HAM O TOM, UTO
BBI — TOT, KOTO MBI HIilleM. TOT, KTO crtocobeH He ITPOCTO HAWTHU OTBET, a 3a/1aTh
caemyronuii Bormpoc. ToT, KTo crtocoOeH IMTOCTPOUTH MOCT B Oe30macHoe Oy/ryiee.

Kenaem Bam ymaun!

Jlaboparopust «KBaHTym»
JKJIET Bac



1. POPMAT U CTPYKTYPA OJIUMIINAIbI

Omumnuana «KBantym: butsa 3a Oyryiiee» mpoBOJUTCA B JIBA MOCIEI0BATEIbHBIX

aTamna, KaKIblH U3 KOTOPBIX UMEET CBOM 0COOCHHOCTH M TpeOOBaHUs K ydacTHUKaM. Huxke

(Tabnuua 1.) mpeacTaBieHa CpaBHUTENbHAS XapaKTepUCTHKA 000UX 3TANOB, KOTOPask IOMOXKET

Y4aCTHHUKAM JIy4IlIC IIOHATH CTPYKTYPY COPCBHOBAHUSA U IMOATIOTOBUTLCA K KAXKAOMY U3 ODTAIIOB

COOTBETCTBYIOIIUM 00pa3zoMm.

Tabnuya 1 — Imanst u ux xapakmepucmuxu

ITapamertp 3aouHblii (0TOOPOUHBII) FTAN OuHbli (3aKJII0YUTENbHBIH) 3TaN
dopmaT npoBeeHHus JlMucTaHIIMOHHBIN OunEbli, Ha Tomaakax POy
IIpoaonKxuTEJIbHOCTD 90 MUHYT 180 munyT (3 yaca)

KoanyecTBo 3aganmii

15 TecTOBBIX 3ama4

10 mpakTHYECKHUX 33134

Tun 3agannii

3aKpBITBIe TECThI C BBI60pOM OTBE€Ta

Pa3BepHyTbIe pemieHust ¢

MIPOTPaMMHPOBAHUEM

Hoctyn

Uepes BeO-Opay3ep Ha aThopMe OJTMMITHAIBI

Ha CIICHUAJIM3UPOBAHHBIX pa60lmx MECTax

Conep:xanue 3a1aHuii

3amauu 10 cUCTEMaM CUYMCIICHUS, aaredpe
JIOTHKH, OCHOBaM ITPOTPaMMHPOBAHHUS 1

KOMpOoBaHUs HH(OpMALIIH

Hamnucanue nporpamm Ha s3bIKax
POTPaMMHUPOBAHHUS, PEIICHUE
ONTUMH3AIMOHHBIX 3a71a4, aHAJIU3 U
00paboTKy NaHHBIX, paboTa C aNnrOpuTMaMu U
CTPYKTYPaMH NaHHBIX, PEIICHUE MPHUKIIATHBIX
3a1aq U3 00JIACTH HHPOPMATMOHHON

0€e30IacHOCTH

OcHoBHAas LEJIb

HpOBepKa AHAJIMTUYCCKOI'O MBIIIJICHUS, JIOTUKHA

U (QyHIaMEHTAIbHbBIX 3HAHUH

HpI/IMGHeHI/Ie 3HAHHH B PCAIbHBIX CUTYyallUAX,

JACMOHCTpAaIusa NPpaKTHICCKUX HABBIKOB

®opMaT 0TBETOB

Br16op U3 npennoKeHHBIX BAPHAHTOB

Pa3zBepHyTO€ perieHue ¢ nporpaMMHbIM

KOJIOM

IIpoBepka

ABTOMaTI/BI/IpOBaHHaf{ CUCTEMa MPOBEPKU

OKclepTHas IPOBEPKa KIOPU

Takum oOpa3om, oIMMITHAAA BHICTPOEHA KaK ABYXATAHbIN MYTh OT IPOBEPKU

(I)yH,Z[aMCHTaJILHBIX 3HAHUM K PCHICHUIO KOMIIJICKCHBIX MPAKTUYCCKUX 3aay. 3a04HEBIN dTan

CIIYXKUT (I)I/IJ'IBTpOM, BBISABJIASA KAHAUJAATOB € PA3BUTBIM AHAJIMTUYCCKUM MBIIIJICHUEM, B TO BPpCMA

KaK OYHBIN dTall CTAHOBUTCS HACTOAIINUM ITOJIUTOHOM JJIsI ACMOHCTpAallui HABBIKOB

IPOrpaMMHUPOBAHHUS, aHAJIN3A JAHHBIX U PaOOTHI C AITOPUTMAMHU B YCIOBUAX, IPUOINKEHHBIX K

peanbHBIM. Y CIeNHOE MOPOXKIeHHE 000X 3TAaNoB TPEOYET OT YUaCTHHKA HE TOJIBKO

aKaJeMUYeCKUX 3HAHUHN, HO U CTPATETHYECKON MOATOTOBKH, aJallTHPOBAHHON K CrieluuKe

KaXI0ro Typa.




2. KIIFOYEBBIE TEMbI OJIMMITHUA 1bI

Omumnuana «KBantym: butsa 3a Oyayiiee» 0XBaThbIBAaeT IIMPOKHM CIIEKTP TEM U3
o0nacTu HH(MOPMATUKH U BBIUUCIUTENBHON TeXHUKH. CocTA3aHUEe TPOBOAUTCS OTAEIBHO IS

JIBYX BO3pacTHbIX rpyni: 8-9 u 10-11 knaccos.

Baxxnoe yrounenue: [lepedyeHp KIIFOUEBBIX TEM SIBIISIETCS €AMHBIM JJIs1 BCEX YYaCTHUKOB,
OJIHaKO YPOBEHb CIIOKHOCTHU 3aJIaHU, ITyOMHA MMOTPY>KEHUSI B MaTepual U TpeOOBaHUs K
pelieHusM OyyT BapbUPOBATHCS B 3aBUCHMOCTH OT BO3PACTHOM KaTeropuu. ITO MO3BOJISIET
00ecTeynTh CIIpaBeJTUBbIC YCIOBUS KOHKYPEHTHON OOPHOBI M OIICHUTH 3HAHUS KaXI0TO

YYaCTHHKA B COOTBETCTBUU C €r0 y4eOHON TPOrpaMMON.

YcnenHoe BhICTYIIEHUE TPeOyeT CUCTEMAaTUYECKON MTOATOTOBKH 110 CIEAYIOLIUM

OCHOBHBIM HaITPpaBJICHUSM.

2.1. Teoperudyeckue 0OCHOBbI HH(POPMATHKHU BKIIOYAIOT CUCTEMbI CUHCIICHUS
pa3IMYHBIX TUIIOB, METO/IbI KOJUPOBaHUS WH(OPMAIIMU, OCHOBBI TEOPUU HHPOPMAITUH U
anroputMoB. Ocoboe BHUMaHUE YENAeTCsl HETPUBUATBHBIM CHCTEMAM CUUCIICHHUS, TAKUM KaK

TpOUYHad YPaBHOBCIICHHAA CUCTEMA, U CIICHUAIM3UPOBAHHBIM METOJaM KOJAHUPOBAHUS.

2.2. Anreﬁpa JIOTHKH U JTUCKPETHAsA MaTeMaTHUKaA IIPCACTABJICHBI 3aJla4aMU Ha
MOCTPOCHUC U ONTUMHU3AIUTIO JIOTUYCCKUX BBIpa)KeHI/II\/'I, pa60Ty C 6y.]'IeBBIMI/I (I)YHKLII/ISIMI/I,
HCIIOJIb30BAHUEC METOAOB KapT KapHo JJII MUHUMHA3allUA JIOTHYCCKHUX CXCM. 10T pasaci
Tpe6yeT ITOHMMAaHHA 3aKOHOB aﬂre6p51 JIOTUKH 1 YMCHUS IPUMCHATDb UX JJId PCHICHUA

MPAKTUYCCKUX 3aaa4.

2.3. IIporpaMmMupoBaHHe U AJTOPUTMBbI COCTABIISIIOT PO MPAKTHUECKON YacTH
OJIUMITHMAJIBI. YYacTHUKAM HEOOXOMMO IEMOHCTPUPOBATH BIajieHNne 0a30BBIMHU
AITOPUTMUYECKUMH KOHCTPYKIMSIMH, YMEHHE paboTaTh C CTPYKTYpPaMU JaHHbBIX, HABBIKU
OTJIAJIKH U TeCTUpOBaHUs nporpaMM. Oco0oe 3HaUeHHE UMEIOT 3aJjauil Ha PEATU3aALINI0

AJITOPUTMOB 06pa60T1<1/1 AAaHHBIX U PCIICHUC ONITUMHU3AIIMOHHBIX 3a1a4.

2.4.  AHanu3 JaHHBIX M MHGOPMaNHMOHHAs 0€30MACHOCTh BKIIOYAIOT 33/]a4H 110
BBISIBJICHUIO 3aKOHOMEPHOCTEH B TAaHHBIX, (PMIIBTpAiiy HHGHOPMALUH, OOHAPY>KEHHIO aHOMAJTHH
1 aHanu3y MUGPOBEIX cienoB. Ocoboe MeCcTO B ATOM pasjielie 3aHUMAOT 3a/1auu 1o padoTe ¢
AIIEKTPOHHBIMH TAOIUIIAMH, T/l YYaCTHUKAM NOTpeOyeTcs MPOJeMOHCTPUPOBATh YMEHUE
3 PeKTUBHO 00pabaThIBaTh CTPYKTYPUPOBAHHBIE JaHHBIE, BHIIOIHATH ONEPALUU pa3IeICHHS

nH(popMaIuu 1Mo cToa0IaM, MPUMEHSTh GUIBTPHI M UCIIOJIL30BaTh 0a30BbIe (PYHKITUHU IS



aHaJM3a JaHHBIX. DTOT pa3jes TpedyeT CUCTEMHOTO MOAX0Aa U yMEeHHs paboTaTh ¢ OOJIBIIMMHU

00BbeMaMu CTPYKTYpHUPOBAHHON HH(POPMAITUH.

2.5. Kpunrorpadus u 3ammra mHGOPMALMM ITPEICTABICHBI 331a4aMH Ha
mudpoBanue U AeUppoBaHKUE JaHHBIX, AHAJIN3 KPUITOrpahUUECKUX allrOPUTMOB, paboTy ¢
Pa3IMYHBIMU CUCTEMaMH KOJUPOBAHUA. YYaCTHUKAM HEOOXOJUMO ITOHUMATh IPUHIHUIIBI

paboThI KJTACCHYECKHUX MU(POB U COBPEMEHHBIX METOOB 3aLIUTHI HH()OPMAIIHH.



3. METOJIUYECKHWI PA3BOP KJIIOUEBBIX TEM
3.1. CucremMbl CYUCJICHUS U UX IPUMEHEHHE

I/IsyquHe CUCTCM CHUCIICHHA CICAYCT HAUMHATDH C I‘JIy6OKOFO IIOHHUMaHHA
MO3UIMOHHOTI'0 NpHUHIOUIIA TPCACTABJICHUA YUCCIIL. Oco00¢ BHUMaHUE HGO6XOI[I/IMO YACIHUTDb
AJIropyuT™Mam epeBoia MEKay CUCTEMaMu € pPa3IMYHbIMHA OCHOBAHUSIMU, BKIIHOYAsA KaK
CTaHOJAPTHBIC IBOMYHYI0, BOCBMCPHUYHYIO U HICCTHAAUATCPUIHYIO CUCTEMBI, TaK U

CIICIHUAJIM3UPOBAHHBIC BApHAHTEI.

Tpouunas ypaBHOBelIeHHas crucTeMa TpedyeT 0co00ro MEeToJ0JI0rHYECKOro NOAX0/Aa.
ITpu nepeBojie yucen U3 AECATUUHON CHCTEMbI HEOOXOIMMO MOCIEI0BATEIBHO BBIIOIHATh
neneHue Ha 3, oOpabaThiBasi OCTaTOK 2 KaK -1 ¢ OTHOBPEMEHHBIM YBEJIMUEHUEM YaCTHOIO Ha
€IMHULY. DTOT MPOLECC MPOJOKAETCA [0 MOIYYEHUs HYJIEBOI0 YaCTHOI'0, IOCIIE YETO

PE3YJIbTATBI YUTAIOTCA B O6paTHOM IopsaKe.

[IpakTHueckoe NpUMEHEHNE CUCTEM CUHCIICHUS BKITIOYAET 3a/1a4M 10 pacyeTy o0bema
MaMATH, HEOOXOIUMOTO JIJIsI XPAHSHUS YHCeIl B Pa3IUYHBIX (hopMaTax, OnpeeIeHUI0
MHHUMAJIbHOTO OCHOBAHUSI CUCTEMbI CUMCIIEHHUS 10 33JJaHHBIM OTPAaHUYEHUSIM, a TAKKE

PCHICHUTO ypaBHeHHﬁ, COACPIKAIHNX YUCIIa B PAa3HBIX CUCTEMAX CUUCIICHUA.

3.2. Aare0Opa JIOTUKHM U MeTO/Ibl ONITHMHU3 AU

OCHOBy IIOATOTOBKH I10 anre6pe JIOTUKH COCTABJIACT YBCPCHHOC BJIAICHUC JIOTUYCCKUMU
onepanusiMu U ux CBOMCTBaMH. HeO6XOI[I/IMO MOHUMAThb B3aUMOCBA3U MCIKAY pa3JIMIHbIMU
onepanrusaiMu U YMCThb IPUMCHATDL 3aKOHBI 1€ MopraHa JJI HpeO6pa3OBaHI/I${ CJIOXKHBIX

JJOTMYECKUX BLIpa)KeHHﬁ.

Merton kapt KapHo npezacrasisier co60it 3pPpeKTUBHBII HHCTPYMEHT JUIsl MUHUMH3AIUN
jorudeckux GyHKuui. M3yueHue s3Toro MeTosa cielyeT HauuHaTh ¢ IOCTPOEHUS KapT [
GYHKIUI IByX U TpEeX MEpEeMEHHBIX, IOCTENEHHO Mepexo/is K 00see CI0KHBIM CIIydasiM.
KiroueBbIM acieKToM SIBJISIETCS MMPaBHIIbHOE 00BETMHEHNE COCETHUX SYEEK B MPSIMOYTOJIbHBIE

00J1aCTH MaKCUMAJILHOTO pa3mepa.

[Tpu pemennu 3aaa4 BayKHO 00paniaTh BHUMaHue Ha (hOpMy MPECTaBICHHUS OTBETA.
TpeboBaHus 0IMMIHUA/IBI TPEYCMATPUBAIOT UCIIOIB30BAHUE CTPOTO ONPEIEIEHHBIX
0603HaquHﬁI 3HAaK YMHOXXCHUSA JI1 KOHBbIOHKIWH, 3HAK IJIFOCA JJId JU3BIOHKIUW U 3HAK
MUHYyca A oTpurianus. OTCyTcTBUE CKOOOK B (PMHATILHOM OTBETE TpeOyeT 0coOoi

BHHUMATCJIbHOCTH ITPH 3aIlIMCHU BBIpa)KeHI/II\/'I.



3.3. O0padoTKa JaHHBIX B JJIEKTPOHHBIX TA0IMIIAX

BaXHBIM KOMITOHEHTOM TIOJTOTOBKH SIBJISIETCS] OCBOCHUE HABBIKOB PabOTHI €
AJIEKTPOHHBIMU TAOIUIIAMU. Y YAaCTHUKAM HEOOXOIMMO YMETh BBIIIOJIHATH Oa30BbIe ONEpaIuy MO
00paboTKe CTPYKTYPUPOBAaHHBIX JaHHBIX, BKJIIOUYas pasjeseHre nHPOopMaluu 0 CToI0naMm,
nprMeHeHHne GUIBTPOB s 0TOOpa 3amKcel Mo 3aJaHHBIM KPUTEPHSIM U HCIIOJIb30BaHHE
CTaHIAPTHBIX (DYHKIMIA U1 aHATIM3a TaHHBIX. DTH YMEHUS NOTPEOYIOTCS PU PEIICHUH
NPaKTUYECKHX 3a/1a4, CBA3aHHBIX ¢ 00pabOTKOI MacCMBOB MH(POPMALIUU B TAOINIHOM

npeaCTaBJICHUM.

OcBoeHME ITUX HABBIKOB MPE/IoaraeT HIOHUMaH1e IPUHLUIIOB OPTaHN3alluY JaHHbIX B
Tabsnuax, ymeHnue 3(p(peKTUBHO UCIIOJIB30BaTh HHCTPYMEHTHI COPTUPOBKHU U PHIIbTpALUH, a
TaKXe COCOOHOCTh IPUMEHSTh Oa30BbI€ BEIUMCINTENbHBIE (QYHKINHU IS TOJTyYSHHS
TpeOyeMbIX pe3yabTaToB. [IpakTrka paboThl C IEKTPOHHBIMU TaOJIMIIAMH PA3BUBAET CUCTEMHOE

MBIILUIEHUE U YMEHUE CTPYKTYpUPOBaTh HH(POPMALIHIO.

3.4. AJropuUTMBI M CTPYKTYPBbI JaAHHBIX

HOI[FOTOBKa 10 IpOoTrpaMMHUPOBAHUIO JOJIKHA OBITH HaIipaBJICHA HAa Pa3BUTHC
AJITOPUTMHUYCCKOI'O MBIIIJICHUA U TPAKTUYCCKUX HABBIKOB pCaIn3allui aJIrOPUTMOB. Haunnatn
CJIeIyeT C OCBOCHHS 0a30BBIX AITOPUTMOB 00PaObOTKH MacCHUBOB U CTPOK, MOCTEMEHHO MEPEX OISt

K 00JIee CI0KHBIM TEMaM.

Oco0oe 3HaueHuEe UMEIOT aAJITOPUTMBI COPTUPOBKHU U TIOMCKA, KOTOPBIE SABISIOTCS
(byHIaMEHTOM JJIs peIIeHUs] MHOTHUX OJIMMIIHNAIHBIX 3a/1a4. [loHuMaHne ux BpeMeHHOU

CJIOKHOCTH ITO3BOJIACT BBI6I/IpaTL ONTHUMAJIBHBIC ITOAXOABI JJIA Pa3JINYHbIX y'CJIOBI/Iﬁ 3aaad.

Pabora co cTpykTypamu JaHHBIX TpeOyeT yMeHUsl BEIOUpaTh MOAXOASIINE CTPYKTYPBI
JUI KOHKPETHBIX 3a/1a4 ¥ 3()(PEeKTUBHO UX UCHOIB30BaTh. TUIIMYHBIE 33]Jaul BKIIOYAIOT
00paboTKy cIoBapeil, MOUCK AKCTPEMAIIbHBIX 3JIEMEHTOB, arperaluo JaHHbBIX 10 33aJaHHbIM

KPUTEPUSIM.



4. TUIIOBBIE 3AJIAYA U METO/Ibl UX PELHLIEHUSA
4.1. 3amaum HA CHCTEMbI CUUCJICHUS

TunuynHas 3aja4a Ha CUCTEMbI CYUCIICHUS TIPEJIIoaraeT onpeieIeHue OCHOBaHUS
CHUCTEMBI 10 33/IAHHOMY YPaBHEHUIO WM YCIoBUI0. CTaHAApTHBINA METO]I PEIICHHS BKIIIOYAET
MPEJICTABJICHHUE YKCIIAa B Pa3BEPHYTOM (hOpME U pelieHue MOTyYCHHOTO ypaBHEHUS

OTHOCHUTCIIBHO OCHOBAaHHs CUCTCMBbI.

HaHpI/IMep, 3aZla4da Ha HaXO0XJICHHUEC OCHOBAHUA CUCTECMbI CHUCIICHUS 110 PaBCHCTBY YHUCJIa
B HEM3BECTHOI CHCTEME B €r0 ACCATHUYHOI'O 3HAYCHHA pCeIaCTCAd 4Y€PE3 COCTABJIICHHUEC U PCUICHUC

ypaBHEHHUS BUJA: a-p> + b-p' + c-p® =N, r1e p — UCKOMOE OCHOBAHHUE.

Oco0y10 KaTeropHo COCTAaBISIOT 3374l Ha TPOMYHYIO YPAaBHOBEIICHHYIO CUCTEMY.
31ech He0OOXOAMMO AKKYPATHO BBIIOIHSTE AJITOPUTM IIEpEBOJIa, TIOMHS O CHELMAIbHON
o0pabotke ocraTka 2. [IpoBepky pelieHus y100HO BBIIOJIHATH YE€PE3 BHIUMCICHUE 3HAYCHUS

4quciia B nechHquﬁ CHUCTEMC.

4.2. 3amauu Ha 00pa0OTKY TaOJUYHBIX JAHHBIX

[IpakTudeckue 3a1a4u 1Mo paboTe C ANEKTPOHHBIMH Ta0IHUIIaMU TPEOYIOT BBITTOIHEHUS
MOCJIEI0BATENBHOCTH OIEpaluii 1o NpeoOpa30BaHUIO U AHATU3Y JTaHHBIX. Y YaCTHUKAM MOXET
noTpeOoBaThCS pa3ieTuTh 00bETMHEHHYIO0 HHPOPMAIIHIO IO OTACIBHBIM CTOJIONAM,
OTQUIBTPOBATH 3aMUCH IO OTPEIEIICHHBIM YCIOBUSM, BHIMIOTHUTH BHIYUCICHUS HA OCHOBE
OTOOpaHHBIX JAHHBIX WM MIPOBECTU CTATUCTUYECKUI aHanu3 nHpopManuu. Perenne Takux
3a/1a4 CTPOUTCS HA TOHUMAHUU MPUHITUTIOB PAOOTHI ¢ TAOTUYHBIMU TaHHBIMA U YMEHHUH

3¢ (HEeKTUBHO UCTIOIB30BaTh HHCTPYMEHTAPHI 3JIEKTPOHHBIX TaOJIHII.

KitoueBbIM acriekToM npu perieHuu 3aad 3TOro TUIIA SBIIIETCS BHUMATEIbHOE YTEHUE
YCJIOBHS M TOYHOE BBITMTOJTHEHHUE TTOCIIEIOBATEILHOCTH TpeOyeMbIx omnepanuii. Heooxoammo
YETKO TOHUMATh, KaKue MpeoOpa3oBaHus JaHHBIX HEOOXOAMMO MPOU3BECTH M B KAKOM TTOPSIIKE

HX BBIIIOJIHATDH AJIA IMOJTYYCHUSA KOPPCKTHOT'O PE3yJIbTaTa.

4.3. 3anatm Ha JJOI'MYC€CKHUE BbIPAKCHUA

3a7aun Ha yNPOIIEHUE JTOTUIECKUX BBIPAKEHUH PELIaloTCs ¢ MPUMEHEHHUEM JIH00
AQHAJTUTHYECKUX METO/I0B, OCHOBAaHHBIX Ha 3aKOHAX aJreOphl JIOTUKH, JTUOO0 IrpadruecKux

METOJIOB C UCI0JIb30BaHKUEM KapT KapHo.



[Ipu ucnonb3oBanuu kapT KapHo Ba)KHO MPaBUIIbHO pa3MECTUTh 3HAYCHUSI (PyHKIINUU B
sYeKax KapThl, yYUTHIBasi OCOOCHHOCTH HyMEpalluu CTPOK U CTONIONOB. O0beIMHEHNE eIUHUIL
CJIEZyeT MPOU3BOAMTH B MPSMOYTOJILHUKH MaKCHMaJIbHO BO3MOKHOTO pa3mepa, coOroaas

IMpaBUJIO CTCIICHU HBOﬁKH.

3aaun Ha OompeIeNIeHUe JIOTHYECKOTO JIEMEHTA, PEATU3YIONIET0 3aAaHHYI0 (YHKITUIO,
TPeOYIOT MOCTPOCHMS TaOJUIIBI UICTUHHOCTH M CPABHEHHMSI €€ ¢ TaOIHrIiaMu 0a30BbIX JJOTHYECKUX
a51eMeHTOB. HeoOxoaumo 3HaTh TabiIuIbl HICTUHHOCTH 114 diiemenToB U, MJIN, HE, a Taxke nx

KOMOMHAIINH.
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5. HPAKTUYECKHUE PEKOMEHJAIIUA ITO TIOATI'OTOBKE

B(b(l)eKTI/IBHaH OoAT0OTOBKA K OJIMMIINAAC Tpe6yeT CHCTEMATUYCCKOI'O Imoaxoaa u

peryJisipHOM MpakTUKU. PekoMeHayeTcsl aHaIn3upoBaTh BpeMsi, 3aTpaueHHOE Ha pelleHre 3a1a4

Ppa3iInu4YHOrOo THUIIA, IOCTCIICHHO YBCIIMYKUBAA UX CIIOKHOCTD. Oco00€e BHUMaHHE CICAYyCT YACINUTDH

Pa3BUTHIO HABBIKOB pa6OTBI C 3JICKTPOHHBIMU TaGJII/H_IaMI/I, BKJIIO4as OoIiepalyu 110 MaHUITYJIAIUA

JaHHBIMH, UCITI0JIb30BaHHUIO q)OpMyJI " aHaJIn3y, IIOCKOJIbKY 3TH YMCHUS ABJIAIOTCA

HEOTHEMIIEMOM YacCThIO IMPAKTUYCCKUX SaI[aHI/Iﬁ OJIMMIIMAbI.

HpI/I PCIICHUH IMMPAKTUYCCKUX 3ada4 BaA)KHO PA3BUBATh HABBIK OTJIAAKHW U TCCTUPOBAHUA

nporpamm. Cienyer yuuThesi HISHTH(PHUINPOBATh THTMYHBIC OITHMOKH U pa3pabaThIBaTh

CTPATCTrUX UX UCIIPABJICHUA. ITone3no BecTn KypHal peI_HéHHLIX 3aJa4 C aHaJIM30M.

Huxe npeacrasnena tabiuina, KOTopas CUCTEMATU3UPYET KIIFOUEBbIE aCIIEKThI

noaroToBku (Tabymma 2).

Tabauua 2 - Kniouesvie memol 011 01uMRUAObL

HECTAaHAAPTHBIX Cpeaax

o KOHTEKCT B KJIKOUEBBIE METO/IbI o

BJIOK 3BHAHUU «KBAHTYME» PEILEHIS THUITIOBOU ITPUMEP
[TonmuHOMHUANBHBIN pa3zbop: Yueno 120 B crcteme
Npe/ICTaBJICHUE YHCIIA B BUJIE OCHOBAHUEM q PABHO
MHOTOWIeHa JjIs mepeBoa B 10-1o 66 B 1ECHTHUHOMN

AHasu3 NpoTOKOJIOB CHCTEMY. 2 A ’
Haiitu q.
Cucrtembl nepeayn JaHHBIX ) _
.. q?+2q-66=0
CUHUCIICHHS «Kubepray, padora B Pemenue ypaBHeHUIT: HaX0XKICHUE

OCHOBAHUS CHCTEMHI () U3
YpaBHEHHUSI.

Banupaarust: 0CHOBaHHE CHCTEMBI >
000# 1MbpHI B UKCTIE.

D =4+ 264 = 268
q=(-2+268)/2 = (-2
+2V67)2 = -1+ V67 =
7.19

Jloruka n OyneBa
anredpa

IIpoexTupoBanue cxem
TIPUHATHUS PEIICHUH 15
«HDOOy», ananus
JIITOPUTMOB 00X0/1a
3aIUTEI

TabnuIel ICTHHHOCTH: TIOCTPOCHUE
JUTS TOYHOTO OMpEeIeTICHUS
¢byHKINN.

3akonsl [le Moprana: ~(A V B) =
—A A —B s ynpoiuenus
BBIPAXKEHUH.

WneHTHUKAIHS 2IIEMEHTOB:
COIOCTaBJICHUE (PYHKIUH C 0a30BbIM
normaeckum eMeHToM (AND, R,
NR, NAND).

Kakum smeMeHTOM
peam3yercs GYHKIUS
F=—(AAB)?

Orser: Daement U-HE
(NAND).

ANTOpUTMBI U
MIPOTPaMMHPOBAHHE

MoaenupoBanue
TPaeKTOPUH,
CUMYJISLIUS
pacrnpocTpaHeHHs,
00paboTKa TaHHBIX

TpaccupoBKa: MomaroBoe
HCIIOITHEHHUE KOJa C BEAECHUEM
TaOJIUIIBI 3HAYCHUH TIepEMEHHBIX.

Buzyanuzauus: s ucrnoiaHuTENeH
4epTeK TPACKTOPUH Ha
KOOPAMHATHOM CeTKe.

Pexypcus: BerunciaeHne 3HaUCHUH
0T 0a30BOTO Cilyyasi K I1eJIEBOMY.

Han anropurm: s=0; fr
i inrange(, 6): s +=1i.
Haiitu s.

Ortger: 15 (cymma
yucen ot 1 g0 5).
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mmppamu

. KOHTEKCT B KJIFOYEBBIE METO/IbI .
BJIOK 3HAHUU «KBAHTYME» PEILEHMS THUITIOBOU ITPUMEP
[IpaBusio yMHOXKEHHS: 15T CKobKo naporeii
. MIOCJIE/I0OBATENILHOTO BEIOOPA ] .
OueHka cToikocTn JUIMHBI 2: TIepBBIA
HE3aBHCUMBIX JJIEMEHTOB.
Kom6uHatopuka NapOJIbHBIX CUCTEM, cuMBoJ — OykBa (26),
pacyer BeposITHOCTEH . .. BTOpOi — mudpa
araK Meron anmqeﬂnn-ncmmq’eﬂnn. (10)?
gz:xolzlzlzg:{eTa C YCIOBUSIMH "XOTSI Otser: 26 * 10 = 260.
Obparnsrii casur (Le3aps):
Pacumpposia MIPUMEHECHNE CIIBUTA B O0paTHYIO Mudp Liesaps: capur
Kommposane [CPCXBAYCHHBIX CTOPOHY AJIS eI POBKH. +2. 3ammugppoBaHo
nHpOpMAUH cooOmieHnii, pabora ¢ «BI». Jlemm¢posat,

[To3unmoHHOE KOIUPOBAHUE:
COIOCTABJICHUE CUMBOJIA C €r0
MOPSIIKOBBIM HOMEPOM B aJi(haBHTE.

Otset: «BA» (cnBwr -
2).

Teopus rpados

MogaenupoBanue cereit
pacnpocTpaHeHus,
aHaJIu3 CBSA3CH

JleMMa o pykonoxaTusix: cymma
CTEIICHEN BEPLINH paBHA
YABOCHHOMY YHCITy pedep:
Y(deg(V))=2

CTpyKTypHBIil aHAJIN3: OTIpEIeTICHUE
CBOMCTB Tpada 1o 3aJaHHbIM
rapaMeTpam.

B rpade 4 BepuiuHb
CO CTeneHsIMH 3, 2, 2,
1. Ckousbko pedep?
CymMa creneneit = 8.
Uwucno pebep =8 /2 =
4.

OHTI/IMI/ISaL[I/IH BpPEMCHU

ACHMIITOTHYCCKUI aHAJIN3:
OTIpeIeIICHNE 3aBICUMOCTH BpEMEHH
oT o0beMa JaHHbIX ((n), (n?) U T.11.).

Anroput™ (n?)
oOpabarsmBaer 10
9JIEMEHTOB 3a 5 MC.

Cr0XHOCTB CKOBbKO BpeMEHH
pacyeToB AJist OOBIINUX .
QITOPUTMOB . 3aiiMeT obpaboTtka 20
JTaHHBIX [IponopunoHanbHBIN pacuer: 0
IJIEMEHTORB?
BBIHCIICHHE HOBOTO BPEMEHH HePes | = . o (2%) = 40
MPONOPIHIO Ha OCHOBE CIIOKHOCTH. | = '
TABJIMLBI MCTUHHOCTHU JJIs1 JIOTMYECKUX DJIEMEHTOB
A B —A (HE) AAB (M) AvB A@B (XOR) | ATB (U-HE) | A|B (MJIU-HE)
(MJIN)
0 0 1 0 0 0 1 1
0 1 1 0 1 1 1 0
1 0 0 0 1 1 1 0
1 1 0 1 1 0 0 0

IHosicneHue onepanmii:

— - orpunaane (HE)

A - xorbroukIus (1)

V - mu3stonknus (UJIN)

@ - uckmouaromiee NI (XOR)

1 - mrpux leddepa (U-HE)

— - ummmukanys ("ecim A, To B")

«> - okBUBaieHHs ("'Tora ¥ TONBKO Toraa'")

| - crpenka [Mupca (MJIV-HE) - onepanus, koTopast naet 1 Tonpko korja ob6a Bxoaa paBHbI 0

MG)KI[y Pa3IMYHBIMU TEMAMH, TAKNMH KaK JJOTUYCCKUEC BBIPAXKCHUA U CUCTCMBI

CUMCIICHUS, CYIIECTBYET TeCHas CBsA3b. Hampumep, moHMMaHue IBOMYHON CHCTEMbI HEOOXOAUMO

JUTSL aHaJIu3a paboThI IOTHYECKUX PJIEMEHTOB M MOCTPOCHUS [IUPPOBBIX CXEM.
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6. CTPATEI'NIM YCIIEXA HA UCIIBITAHUAX

Vcemex B OJIMMIIMAAC «KBaHTYM» OIpEaACIISIETCA HE TOJIBKO 00BEMOM 3HaHPII>i, HO H

FpaMOTHOﬁ TakTUKOH. IloHnManune CHCHI/I(bI/IKI/I KaXXa0ro sramna 1 YMCHUC n30erathb

pacnpocTpaHEHHBIX OUIMOOK — ATO TaKOe K€ KOHKYPEHTHOE MPEUMYIIECTBO, KaK U YMEHUE

nporpaMmupoBath. Ciemyromias Tabauia npeacTapiaseT OO0 TaAKTUISCKUH T1aH, KOTOPBII

IIOMOXKET BaM HeﬁCTBOBaTB Ha KaXXI0M UCIIBITAHUKU MaKCHUMaJIbHO 3(1)(1)6KTI/IBHO 1 OCO3HAHHO.

(Tabmuma 3).

Tabauya 3 Pexomenoayuu K smanam

I9TAII

PEKOMEHIALIA

TUIINYHBIE OIIUBKH

JlucTaHUMOHHBIN dTaN

Hauunate ¢ npocTsix 3a1ay;
BHumaTenbHO YMTaTh yCIOBHE,

[IpoBepsATh OTBET NEpE BBOJAOM.

ITocnemHoCTs B IPOCTHIX 3a1a4ax;
HemnpaBuibHblil hopmaT oTBETa;
IloTeps BpeMeHU Ha OJIHOM 3a1aue.

JladopaTopHblii IKCIEPUMEHT

TuiaTenbHO TECTUPOBATH KO
JIOKyMEeHTHPOBATh X0 MBICIIH;
IIpoBepsTh KpacBble CiIydau.

Henonnoe tectupoBanue;
C0XHOCTh YUTAEMOCTH KOJIa;
HruopupoBaHue yca0BUM 3a1a4H.

Taxum oOpa3om, cTparerus ycnexa CTpOUTCS Ha JIBYX MPUHIMIAX: 3PPEKTUBHOCTH Ha

JUCTAaHIIMOHHOM 3TaIll€ 1 Ka4€CTBO HAa OYHOM.

Ha oT6opounom Type Baiiu TJiaBHbI€ COIO3HUKH — CKOPOCTh, TOUHOCTh U YMEHHE

pacnpenenats Bpemsi. He no3possiite cede 3acTpsATh Ha CII0XKHOM 3a7a4e; IOMHUTE, YTO

HECKOJIBKO YBEPCHHO peH_IéHHBIX MMPOCTBIX 3aJIaHUM 1IEHHEE OJTHOTO HepeHIéHHOFO CJIOXKHOTO.

B naboparopHoM 3kcniepUMeHTEe IPUOPUTETHI MEHSIOTCA. 3/1€Ch Ha MEPBBIN M1aH

BBIXOJUT HE CKOPOCTH, 4 TIIATCIIBHOCTD U YMUCTOTA UCITIOJTHCHU . Bam KOJ 1 MMOSICHCHUSA K HEMY

JOJIXKHBI OBITH IOHSTHEI HE TOJIBKO KOMIIBIOTCPY, HO U SKCIICPpTAM. Yaenute BpeMA

TCCTUPOBAHUIO U O(I)OpMJ'ICHI/IIO — OTO TC€ CaMBbIC 63.J'IJ'ILI, KOTOPBIC Yalll€ BCCI'0 TCPAKOTCA HEC U3~

3a HE3HAaHMUs, a N3-3a HCBHUMATCJIIbHOCTH.

CJ'ICI[yH OTUM PCKOMCHOAIUAM, BbI IIPEBPATUTC CBOI MOTEHIIMAI B PCLICHHBIC 3a/1a4U, a

3aJauu — B yBepeHHyo nodeny. [TomuuTe: nabopatopust «KBaHTYyM» UIIET HE TPOCTO

3HATOKOB, a MPO(eCCHOHAIOB, CITOCOOHBIX JIEWCTBOBATH OCOZHAHHO B JIFOOOH CUTYaIIHH.
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/. TEXHUYECKHWE TPEBOBAHUA J1JIAA TPOXOXIEHUSA
3AOYHOI'O OTAITA

HJ’I?I YCICHIHOI'O IMTPOXOXKACHUA JTUCTAHIIMOHHOI'O 3Talla BaM HOTpe6yeTC5I CTaHOapTHOC
IMporpaMMHOC 06ecnequI/Ie, KOTOPOC IMO3BOJIMT PEIIaTh 3aJa4u 110 I/IH(l)OpMaTI/IKe 1 BBOJUTH

OTBETHI B TECTUPYIOILYIO cucTeMy. OCHOBHOI HHCTPYMEHT: BeO-Opay3ep

— Ha3nauenme: 10CTyn K TecTUpyIoIeH cucteme «KBaHTYM», BBOJT OTBETOB.
— Pexomenmanuu: nocneanue Bepcun Ggle Chrme, Mzilla Firefx, Yandex Brwser.
— Baxkno: ybenutech, 94To B Opay3epe BKItOUeH JavaScript U HET OIOKHPYIOIINUX

paclIMpeHui.
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8. OCOBEHHOCTH 3A0OYHOI'O OTAIIA

3a09HEIN dTAall OpraHU30BaH B cbopMaTe, MAaKCUMAJIBHO OOCTYIIHOM IJI YYaCTHUKOB U3
JIF000T0 peruoHa. MBEI co3HATEIIFHO CHU3WIIM TEXHUUECKHE U OpraHru3aIMOHHLIC Gapbepbl,
9TOOBI BBl MOIIM COCPEAOTOUYUTHECA HA I'TTABHOM — ACMOHCTpAalli CBOMX aHAIUTHYCCKUX

CIIOCOOHOCTEH.

KroueBble 0COOEHHOCTH 3TaIa:

— OTBeTHI MPUHUMAIOTCS B YIPOLIEHHOH (popMe — He TpeOyeTcs caaBaTh HAIMCAHHBIN
KOJI WK (ailiel

— Munumanbabie TpeboBanus K [10 — He Hy)KHa YCTaHOBKA CIEIUATM3UPOBAHHBIX
nporpamm aiis mojenuposanus win CAIIP

— JlocTymHbIE TEXHOJIOTHH — HE 00s13aTesbHa paboTa ¢ 6a3aMu TaHHBIX WA CETEBBIMU
TEXHOJIOTHUSIMH

— ['n6xuit popmaTt NOArOTOBKU — MOKHO UCIOJb30BATH JIFOOON y100OHBIN HHCTPYMEHT B
Ka4eCTBE «yMHOT'O YEPHOBHKA»

— CBo60sa BbIOOpa MMOIX0JJ0B — YYACTHUK CAMOCTOSITENILHO OINpeieNsieT ONTUMAIbHbIE
METO/IBI peIIeHUS

— VY nanensslit popMaT — 3Tan NpoxoauT 6€3 HeOOXOUMOCTH JIMYHOTO IPUCYTCTBUS

— @DoKyc Ha Ka4eCTBE aHAIN3a — KIIFOYEBBIM SBIISICTCS YMEHUE aHATM3UPOBAThH U PEIIATh

3aga4uu
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9. OCOBEHHOCTHU U TPEBOBAHUMSI OYHOI'O DTAIIA

O4HEBIH 3Tall — 3TO KyJIbMUHAIUA UCHIBITAHUSA, TAC TCOPHUSA BCTPEHACTCA C HpaKTHKOﬁ B

YCIOBHSAX, MAKCUMAIIbHO MPUOIMKEHHBIX K peaIbHBIM BbI30BaM JlabopaTtopuu «KBaHTym».

3IIGCB BaXHbI HC TOJIBKO 3HAHUA, HO 1 YMCHUC IIPUMCHATH UX IO/ JaBJICHUCM BPCMCHU B

HE3HAKOMOI 00CTaHOBKE. CJ'IC,Z[}II-OH_[EU{ Ta6J'II/II_Ia CUCTCMATU3UPYET KIIFOUYEBBIC ACIICKThI

MOATOTOBKHU K 3TOMY pemiatomiemMy 3tamy (Tabimia 4).

Taonuua 4 - Tpebosanusn k ouHomy Imany

AcHneKT NnOATOTOBKH

KoHkpeTHble TpeOoBaHus

HpaKanecmle PEKOMCHAAINHA

TexHuuyeckasi HOAroTOBKA

Pabora Ha crienuaIn3upoBaHHbBIX
pabounx Mecrax ¢
npenycranoBiaeHHbIM [10;

YMeHue ObICTPO aganTHPOBATHCS K
HE3HAKOMOH cpezie pa3paboTKu;
HaBbIku paboThI B yCIOBHSIX
OTPaHUYEHHOTO JIOCTYTa K

HHTEPHET-PECypCam.

I[TpakTika pabOTHI ¢ pa3THYHBIMH
cpenamu pa3paboTKy;
Tpenupoka padotsl ¢ oddmaita-
JOKYMEHTaLHe;

OcBoeHHE OCHOBHBIX (DYyHKLIUIT

nonysspHbeix IDE.

IpogeccuonaibHbie

KOMIIETCHIIMH

CrnocoOHOCTh YMTATh U IIOHUMATh
YyKOH KOJ;

HaBpIKy OTIIaJKH M OIITUMM3AIUN
TOTOBBIX PEUICHUH;

‘YMeHue T0KyMEHTHPOBATh X011
MBbICJIEH ¥ 0OOCHOBBLIBATH
BBIOpAHHBIE TIOJIXO/TBI;

Pabota ¢ HENMOJHBIMU WK

HM30BITOYHBIMHA JaHHBIMU.

Pemrenue 3anau Ha
IPOrpaMMHPOBaHHE MO
BPEMEHHBIE OIPaHUYECHHUS;
W3yueHue TUIIOBBIX
ANTOPUTMUYECKUX MATTEPHOB;
OcBOeHHE METOIOB TECTUPOBAHHUS

1 BepUHUKAINH KOJIA.

HpaKTﬂ‘leCKl/le ACNEKTHI

D¢ dexTrBHOE pacripeneseHue
Bpemenu (3 yaca Ha 10
KOMIUIEKCHBIX 3aJiay);
ITpnoputusanus 3anad no
CJIOKHOCTH H TPYIOEMKOCTH;
CoOurroienne TpeOOBaHUN K
0(hOPMIICHHIO PEIICHNUN;
I'oToBHOCTB K HECTAaHIAPTHBIM

(dhopMysIMpOBKaM 3aj1au.

TpeHupoBka pemeHust KOHTECTOB
Ha BpeMsi;

W3ydenne KpuTepueB OLEHKN
peLIeHu;

[IpaxTrka paboTsI €
HECTaHJAPTHBIMHU yCIOBUSIMU

3a1ad4.

Taxum oGpa3om, ycrex Ha OUHOM 3Tare TpeOyeT KOMIUIEKCHON MOATOTOBKH, Te

TCXHUYCCKHUEC HABBIKHM HE MCHEC BAKHbI, YEM IICUXOJIOTHYCCKasa YCTOﬁqHBOCTB. KiroueBnie




(bakTophl MOOEABI: CIIOCOOHOCTh OBICTPO AMANTHPOBATHCS K U3MEHSIIOITUMCS YCIIOBUSIM, YMEHUE
BLI6I/IpaTb ONTUMAJIbHBIC PCIICHUS 110 BPCMCHHBIC OI'PpaHUYCHUA U TOTOBHOCTD pa60TaTb C
HEMOJIHbIMH JaHHBIMU. [TomMHHITE — NMabopatopust «KBaHTYM» HIIET HE MPOCTO TEXHUYECKUX
CICIMAIIMCTOB, a HCCIIEIOBATENICH, CITOCOOHBIX COXPAHSTh SICHOCTh MBIIIJICHUS B YCIOBUSX
HEOMPECICHHOCTH U HAXOUTh HECTAHIAPTHBIEC ITyTH PEIICHHS CIIOKHBIX 3a/1a4.
PCKOMCHZ[YGTCSI HAaYMHATh MHTCHCHUBHYIO NIOJAIOTOBKY K OYHOMY 3Tally KaKk MUHHUMYM 3a
2 Mecs1a, yAelss 0c000€ BHUMaHUE PEIICHUIO IPAKTHYECKUX 3a/1a4 Ha MPOTPAMMUPOBAHKE U

Pa3BUTHIO HABBIKOB pa6OTBI B OI'paHNMYCHHBIX BPEMCHHBIX paMKaXx.
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10. OCOBEHHOCTH OYHOI'O 3TAITA

OuHbIH 3Tall CO3A€T YCI0BUS, MAKCUMAJILHO MPUOJINKEHHBIE K PEATIHBIM

HNCCICA0BATCIBCKHUM BbI3OBaM. Mg obecrieunBaeM BCex Y4aCTHUKOB paBHBIMU BO3MOKHOCTAMU

1 BCCM H606XOI[I/IMBIM A JEMOHCTPAI UX HABBIKOB.

—  Pabota Ha npeocraBieHHOM 000pYI0BaHHU — UCIIOJIb30BAHUE JTMYHBIX
YCTPOWCTB M BHEIIHUX HOCUTEIICH HE IPEIYCMOTPEHO

—  JlokasbHbIe pecypchbl — JOCTYII K MHTEPHETY OIPaHUYEH, BCE HEOOXOIMMBbIC
MaTepualibl TIPETOCTABIISIOTCS HA MECTE

—  OyHjaMeHTABHBIHN MOIX0]] — y3KOCHCIUAIN3UPOBAHHBIC TEXHOJIOTUU HE
TpeOYIOTCs, BaXKHBI 0a30BbIC 3HAHMS

—  BrI0op cpenst pa3paboTK — BO3MOXKHOCTB HCIIOJIB30BATh JIOOYIO U3
npenoctasiieHHbIX IDE

—  Jloruka mpexe BCero — CKOpPOCTb MeYaTH HE SIBJISICTCSI KPUTEPUEM OLICHKU

—  IIporpammuas cocrasnstomias — riryOOKHe 3HAHUS alapaTHOro 00eCICUCHHUs
HE 00s3aTeIbHbI

—  KoHnueHnTtpanus Ha 3alaHUSX — CPEIICTBA CBSI3M HE UCTIONB3YIOTCS BO BpEMs

HUCIIbITAaHUA

11. OPTAHU3ALOUOHHBIE MOMEHTbBI OYHOI'O OTAIIA

Jlnst obecriedeHust 4eCTHOCTH ¥ OO BEKTUBHOCTH UCTIBITAaHHS OpTaHU3aIlel JTamna
IPETyCMOTPEHBI CIISTYIONIHEe MOMEHTBI:
—  Enunble ycnoBus Ui Bcex y4aCTHUKOB — OAMHAKOBOE 00OPYIOBaHUE U
nporpaMMHoOe oOecrieueHue
—  JlokanpHbIe cpelibl pa3pabOTKH U IOKYMEHTAIINs — BCE HEOOXOMMOe

MMpEeaoCTaBIACTCA Ha MCCTC

— I/IHIlI/IBI/IILyaJ'IBHaSI pa60Ta — HUCIIOJIb30BAHUEC I'OTOBBIX peI_HCHI/Iﬁ 1 KOJIJICKTUBHOC

BBITIOJTHCHHUEC HC MPCAIIOJIaracTcsd
— CaMOCTOSTEeIIBHOCTD — KaXKIbIN Y4aCTHHUK pa60TaeT Haza MEpCOHAJIbHBIM

HAOOpOM 3aaHuit

CobmroieHue 3TUX MpaBUi rapaHTUPYET PaBHbBIE YCIOBHS JIJIsl BCEX YYaCTHUKOB U

YHCTOTY PE3YyJbTaTOB KOHKYpCa.
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12.BCHIOMOTI'ATEJIBHBIE ITPOI'PAMMBI (AJ1S1 YEPHOBUKOB "

AHAJIMN3A)

XOTS OTBETHI BBOJATCA B CUCTCMY B BUAC YU CCIT NI 6yKB, JJI pCHICHUS CJIOKHBIX 3a/1ayq

BaM MOkeT noHagoouthes [10, ykazannoe ke (Tabmuia 5).

Taonuua 5 Ilpozpammnoe obecneuenue

Jlns kakux 3a1a4

Kareropus I1O PexoMenayemble NPOrpaMMbl
HCNOJIb3YeTcsl
bricTphie 3amMeTkH U

TexcToBbIii pexakTop / baokuor Windws, Sublime BBIUMCIICHUS

Baoknot Text, Ntepad++ AHalM3 airOpuTMOB H
TPacCHUpPOBKa

PenakTop 3J1eKTPOHHBIX
TadJaMI

Excel, Libreffice Calc, Ggle
Sheets

Pemenne koMOMHATOPHBIX
3a7a4

ITocTpoenue TabuIy
WCTUHHOCTH

Cumynsiiust paboTsl
ITOPUTMOB

Cpena nporpaMMHpOBaHHA
/ AnTepniperaTop

Pythn (IDLE, Wing IDE 101),
Thnny, OnnaitH-KOMITUIIATOPEI

ITpoBepka alIropuTMOB M
PEKYPCHBHBIX (DyHKIIMA
bricTpas mpoBepka
TUIIOTE3 JUIA 3a4a4 JIF00O0H
TEMBI

Z[aHHBIe IMpOorpamMmsal ABJIAKOTCS BCIIOMOTAaTCIIbHBIM MHCTPYMCHTOM IJIS1 aHAJIUn3a,

BBIYUCIICHUH U ITPOBECPKU I'MIIOTE3 HA YCPHOBUKCE. OKOHYATECIbHBIN OTBET BCEraa JOJIDKCH OBITh

IMMOJIYYCH B PC3YyJIbTAaTC BallIUX paSMI)IIHHeHI/Iﬁ " BBCACH B CUCTEMY TCCTUPOBAHUSA B Tpe6yeM0M

dbopmare (uucio, 6yksa, hopmyia). YMerue 3QpGheKTUBHO UCTIOIB30BaTh 3TH UHCTPYMEHTHI TS

aHaJIn3a 3a/1a4u TaK K€ HCHHO, KaK U YMCHHC PCIINUTDH €€ UCKIIIOUUTEIIbHO Ha 6yMare.

HOMHI/ITG, YTO Ha OYHOM ITaIl€ JOCTYII K HCKOTOPbIM OHJlaﬁH-pecypcaM MOJKET OBITh

OTpaHUYEH, TOITOMY PEKOMEHIyEeTCs 3apaHee OCBOUTH PadOTy € JOKATHHBIMHA BEPCUSIMHU

MIPOrPaMM.
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13. KIIFOYEBBIE PEKOMEHJIALIUU VI YYHACTHHUKOB

13.1. Pythn — Bamu ri1aBHbIii cOl03HMK. [[)1s 3a1a4 Ha alITOPUTMBI, PEKYPCHIO U
KOMOWHATOPUKY HarucaHue 5-10 cTpok Koja Juis IPOBEPKH OTBETA 3aHUMAET CEKYH/IbI U
CTpaxyeT OT OIIUOOK.

IIpumep: beicTpas npoBepka CyMMBbI YETHBIX YHCEIL:

total = @
for i in range(1, 11):
ifi% 2 ==
total += 1

print(total)

13.2. DaexkTpoHHbIE TA0TUIIBI — MOUIHbIN BU3YaJIbHBIH HHCTPYMeHT. Veanbubl 1
MOCTPOCHHUS TAOJUI] ICTHHHOCTH, MOIIArOBOM CUMYJISIIUN H3MEHCHHI MTEPEMEHHBIX B ITUKIIAX U

peleHus CUCTEM YPABHEHUM.

13.3. He npeHeOperaiite npocTbiM 0J10KHOTOM. YacTo caMblii OBICTPBIN CIIOCO0
HapHUCOBaTh Tpad, CXeMy aJrOPUTMa UITU PACTIHCATH TIEPEBOJT YUCIIA U3 OJTHON CUCTEMBI B

JIPYTyI0 — 3TO cAeNaTh 3T0 Ha Oymare wiu B HU(GpPOBOM aHAJIOTE.

Baiua rimaBHas 3a1a4a Ha 3a04HOM dTarle — MPOAEMOHCTPUPOBATh YMEHUE
AHAIM3UPOBATH U PeIIaTh 33Ja4M, UCIIOJIb3YS JII000H YOOHBIN U JOCTYIHBIN BaM HHCTPYMEHT B

Ka4uCCTBC «KYMHOI'O YHCpHOBUKa»

Ilepeo nauanom ucnvimanuil yoeoumecs, umo eviopannoe eamu I[10 ycmanognero u
@dyHKYUOHUPYem KOppeKmHO.

Jlannwiii ookymenm saensemcs coocmeennocmoio Jlabopamopuu «Keanmymy» POY um.
I'.B. Ilnexanosa u ne noonesxicum c0600HOMY pacnpocmpanenuio. /[na cuyicebHozo

UCNOJ1b306AHUAL.
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CnucoK peKOMEeH/I0BAHHOM JINTEPATYPhI:

OcHoBHasi JiuTEepaTypa:

1. Hoasxos, K. FO. Undopmaruka. 11 kinacc. YriryOneHHbIH YpPOBEHB :
yueOnuk / K.1O. [lonskos, E.A. Epemun. — Mocksa : BUHOM. Jlabopatopus
3Hanuii, 2021. — 368 ¢c. — ISBN 978-5-9963-5678-6. — Tekcr :
anekrpornbiii. — URL: https://znanium.com/catalog/product/1830456

2. Teiin, A. I'. Undopmatuka. 10-11 xmaccel. YriayOaeHHBIA YPOBEHbD :
yueOHuk / A.I'. T'etin. — Mocksa : [Ipocsemienue, 2022. — 352 c. — ISBN
978-5-09-089734-9. — TekcT : ANEKTPOHHBIN. —

URL.: https://urait.ru/catalog/1567834

3. CrankeBu4, A. C. [IporpammupoBanue Ha Python B npumepax u
3aiadax : yueoHoe nocobue / A.C. CrankeBud. — Mocksa : FOpaiit, 2023. —
284 c. — ISBN 978-5-534-17892-6. — TekcT : 2JeKTpOHHBINA. —

URL.: https://urait.ru/catalog/1678923

JlonosiHUTEILHAS JIUTEpaTypa:

4. MaptumuH, C. A. ba3br nannbix. [Ipaktrueckoe npumenenue CYBJ]
SQL- u NoSQL-Tumna asst npoeKTUpOBaHus HH(HOPMAIMOHHBIX CUCTEM :
yaeoHoe nocooue / C.A. Maprumus, B.JI. Cumono, M.B. Xpamuenko. —
Mocksa : ®OPYM : MTHOPA-M, 2021. — 368 ¢. — (Cpennee
npodeccuonansHoe oopazoBanue). — ISBN 978-5-8199-0785-6. — Tekcr :
anekrpornbiid. — URL: https://znanium.com/catalog/product/1243192

5. Okyaos, C. M. CoBpeMEeHHBIE aITOPUTMbI 00paOOTKH JaHHBIX :
yueOHoe nocooue / C.M. OkynoB. — Mocksa : BMUHOM. JlaGopaTtopust
3HaHui, 2022. — 312 c¢. — ISBN 978-5-9963-5890-2. — TexcrT :
anekrporHbiii. — URL: https://znanium.com/catalog/product/1830458

6. Boponuos, K. B. Anroput™msl 1 CTpyKTYpbl JaHHBIX : yueOHHK / K.B.
Bopontios, A.B. XypasneB. — Mockaa : IOpaiit, 2022. — 412 c. — ISBN
978-5-534-16732-6. — TekcT : 2MEeKTPOHHBINA. —

URL.: https://urait.ru/catalog/1592341
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7. 3naromoanckuii, 1. M. OnuMmnnagHeie 3a1a9M 10
IpOrpaMMHUpPOBaHHUIO : yueOHoe nocodue / [I.M. 3naTononsckuii. — Mocksa :
3nanuym, 2023. — 298 c. — ISBN 978-5-6047891-2-4. — Tekcr :
anekrponnbiii. — URL.: https://znanium.com/catalog/product/1876543

8. Kuproxun, B. M. Uudopmarrionnas 6€30macHOCTb U 3alUTa
JTaHHBIX : yaeOHoe mocobue / B.M. Kuproxun. — Mocksa : FOpaiit, 2023. —
256 ¢. — ISBN 978-5-534-18123-0. — TekcT : 27E€KTpOHHBINA. —

URL.: https://urait.ru/catalog/1723456

9. PomanoB, E. JI. AHanu3 1aHHBIX U MAIIMHHOE O0y4YeHUE : yUeOHUK /
E.JI. PomanoB. — Mocksa : BUHOM. JlaGopatopust 3nanmii, 2023. — 428 c.
— ISBN 978-5-9963-6123-0. — TeKcT : 31eKTpOHHBIA. —
URL.: https://znanium.com/catalog/product/1897654

10. Cumonos, B. JI. Kpunrorpadus u ocHOBbI HH(pOpMAIIMOHHON
6e3onacHocTH : yueOHoe nocobue / B.JI. CumoHOB. — MockBa : 3HaHUYM,
2022. — 324 c. — ISBN 978-5-6047890-8-7. — TekcT : 2JIeKTpPOHHBIA. —
URL.: https://znanium.com/catalog/product/1765432
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