degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: Nudopmarnka
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 1
KBaJIMpUKALS: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

3 (ocennuit) - AnddepeHunpoBaHHbIi 3a4eT

AynutopHbIx yacoB: 180 Bcero, B TOM 4HcIe:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusle 3anarus: 120 vac.

Camocrostensnas padora: 180 gac.
Bcero gacos: 360, Bcero 3au. exn.: 8

KonmnuecTBo KOHTPONBHBIX padoT, 3a1aHuil: 8

[Iporpammy cocrasuin: T.®. XupbsiHOB, CTapIUIN PENIOAABATEIb

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl THPOPMATHKH U BRIYUCIUTeNbsHONU Maremaruku 06.02.2020



AHHOTANMA

Kypc sBnsercst BBogHBIM Asisi oOyvaromuxcs B UHGOPMATUKY UM WHPOPMALMOHHBIE TeXHONOTUU. CTyHeHTHI
O3HAKOMATCA C KJIACCUYECKMMM CTPYKTypaMH JAaHHBIX: CIIMCOK, CTEK, OYepelb, O4epellb C IPUOPUTETOM,
accouuatuBHBIA MaccuB. [IpuobpeTyT mpakTuky peanuzanuu 0a30BbIX aJrOpUTMOB: Ha rpadax, nepedop c
BO3BPATOM, KaJHble anropuTMbl. OOyyaronecs n3ydyar HOHATHE AJTOPUTMUYECKON CIIONKHOCTU. CTyaeHTHI
Hay4aTcsl U3MEPSTh IPOU3BOIUTEILHOCTD IPOTPaMM, YCBOSIT OCHOBHBIE METOJIBI UX ONTHMHU3ALUH.

1. leau u 3apauu

Meap AUCUMNIMHBI

q)OpMI/IPOBaHI/IC 0a30BBIX 3HAHMH IO I/IH(i)OpMaTI/IKe JUIA z[aaneﬁmero HCIIOJIb30BaHUA B JpPYIrux
007aCTAX  MaTeMaTHYECKOIO  3HAHUS n  JUCHUIIIMHAX €CTCCTBCHHOHAYYHOI'O COICPIKAHU;
(bOpMI/IpOBaHI/Ie HH(bOpMaHHOHHOﬁ KYJIBbTYpPBI, HCCIICAOBATCIILCKUX HABBIKOB U CIIOCOOHOCTH
IIPUMCHATDH 3HAHU HA ITPAKTHUKE.

3axayu QUCHUTNIHHBI
— @opmupoBanue y 00ydaromuxcst 0a30BbIX 3HAHUH 110 HHPOPMATHUKE;

— ¢opMmupoBaHue HMHOOPMALMOHHON KYNbTyphl: YMEHHE JIOTHYECKH MBICIUTh, IPOBOAUTH
J0Ka3aTeNIbCTBA OCHOBHBIX YTBEPKICHUM, YCTAaHABINBATD JOTHUYECKUE CBS3H MEXAY NOHATHIMY,

— ¢opMupoBaHWE YMEHMH W HAaBBIKOB NPHUMEHSTh IOJNyYECHHbIC 3HAHHUS [UIS  PELICHHS
MH(OPMALMOHHBIX 33J[a4, CAMOCTOATEIIFHOTO aHAIN3a MTOJTYYEHHBIX PE3y/IbTaTOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-1.1 Ananusupyert 3aaady, BBIJIENsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl pPEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KJICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3MKO-MaTeMaTHUECKUX U (HITH)
€CTCCTBCHHBIX HAyK, U HCIIOJIb30BATh UX B

npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensits TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2.1 Cnocoben IPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYI0 TEXHUKY M CEpPBHUCHI ceTh VHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
MPOrpaMMHBIE CPEJICTBA TP PEILICHUM 3aJa4  |MaTeMaTHYeCKUe METOAbl W MPUKIAHOE MPOTPaMMHOE
npodecCuoHAIBHON IeTeNbHOCTH, coOnoiast  |o0ecrieueHre Uil PEUICHWs  Hay4YHbIX  33jad = B
TpeboBanua HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNBHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJUICKTYaJbHOTO aHajdu3a HMHGOPMAIMU TIPU pEIIeHUU
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOU
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH) u (W) TexHoJIornyeckod wuHpopMauuu B objacTu
TEXHOJIOTMYECKON MH(POPMAIMHK AJIs pelieHnsT  |poeCCHOHATBHON AEATEIbHOCTH




(dyHIaMEHTANBHBIX U MPUKIATHBIX 3314

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIIbIO MOTYYCHUs, XpPaHESHHS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopManun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKON anmnaparype

OIIK-5.1 CmocobeH pemath TIOCTaBICHHBIC 3a7a4dl B
obnactu TEOPETUUECKUX u IKCTIEPUMEHTAIBHBIX
HCCIICIOBAHMI U pa3paboToK

OIIK-5.2 OOmnagaerT CIOCOOHOCTBIO K OCBOECHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpodeccCHOHATHHOW SKCILTyaTarluu

COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HAy4HO-HCCIIE0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W WCCIEAOBAaHUSA TPOIECCOB U SBICHHA B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.8 Bnageer HaBblkKamMH pPabOTBI C COBPEMEHHBIMH
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIII0BATEIBCKON pabOThI
JAHHBIE U JI€TIaTh Hay4YHbIE BHIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bmameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

I[IK-2.2 VYMmeer HaxOIUTh
OTIPE/CIISAIONINE H3y4yaeMoe SIBJICHHE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

KJIIOUEBblE  I1apaMeTpsbl,
U TPOU3BOIUTH

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELLICHHS 3a]1a4 B
M30paHHON NpeAMETHOM 00IacTH

[IK-3.3 YmeeT npon3BOANTE OLEHKY TOYHOCTH UYHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJrOPUTMOB U  o0beMma
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.3 CnocobeHn 000CHOBaTh NPUYMHHO-CIIC/ICTBCHHBIC
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJesIei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
OCHOBBI JUCKPETHON MaTeMaTuKU;
OCHOBBI TEOPUU AIITOPUTMOB;
CBOMCTBA  QJTOPUTMOB,
HEpa3pelmnMOCTH;
OCHOBBl  OJJHOI'O

poOIeMBI

HNJIM  HCCKOJIBKHX

AJITOPUTMUYCCKUX  A3BIKOB

AJTOPUTMUYECKOM  CIOKHOCTH U QJITOPUTMHYECKOU

IpOrpaMMHPOBaHUs, 0OIIHE

XapPaKTCPUCTUKU A3BIKOB MMIPOTPAMMUPOBAHUSA, UACOJIOTHUIO O6’L€KTHO-OpI/IeHTI/IpOBaHHOF O Imoaxoaa,

IpUEeMbI pa3paboTKU Iporpamm;

o01IMe MOHATHUS O CTPYKTypaxX JaHHBIX: CTEKH, OY€pPENH, CIIUCKH, 1€PEBbs, TaOIHLIbI;
OCHOBBI APXUTEKTYPbI NEKTPOHHO-BBIUUCIUTENbHON ManuHbl (DBM), npencrasnenust nHpopMauu B
OBM u apXuTeKTypHbIE IPUHLHUIIBI TOBBIIICHUS UX TPOU3BOAUTEIBHOCTH.

YMETB:

Bribupars ontumanbHbIie JITOPUTMBI AJ11 COBPEMEHHBIX IIPOTPaMM;
pa3pabaTbIBaTh MOJHBIC 3aKOHYEHHBIE IPOTrPAaMMbI Ha OJHOM U3 SA3bIKOB IPOIPAMMHUPOBAHUS BHICOKOTO

YPOBHS;
paspabarbIBaTh MPOTPAMMBbI

Ha OIHOM WM HECKOJBKHUX A3bIKaX IIPOrpaMMUPOBAHUA  KaK

UHAWBUAYAJIbHO, TAK U B KOMAHC, C UCIIOJIb30BAHUCM COBPCMCHHBIX CPCACTB HAIIMCAHUA U OTIIAKH

porpamu;

NPUMCHATH 0613eKTHO—OpI/ICHTI/IpOBaHHLII\/’I noAaxon i HallMCaHUs IMporpamMmm,

HCIIOJIB30BaTh 3HaHUA 1o

nHpOpMATHKE

JUTST MIPHIOXKEHUSA B MHHOBAIIMOHHOM,

KOHCTPYKTOpCKO-TeXHOHOFquCKOﬁ n HpOI/I3BOI[CTBGHHO—T€XHOJ'IOFI/ILIGCKOﬁ c@epax JCATCIIbHOCTH.

BJIAJIETh:




O):[HI/IM HUJIM HCECKOJbKUMHU COBPCMCHHBIMH A3bIKAMU IMPOrpaMMHUPOBAHHA W MCETOAAMHU CO3daHHUA
nporpamm € UCIIOJIb30BaHUEM OnOIMOTEK U COBPEMCHHBLIX CPEACTB UX HAIIMCAHUA U OTIIaIKU;
HaBbIKaMU OCBOCHUS COBPCMCHHBIX APXUTCKTYP OBM.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Jlexkumu | CemuHapsl JIabGopar. paboTsl Camocr.
P pat-p pabora
1 ANTOPUTMHYECKHE A3BIKH 10 20 25
2 ANTOPUTMEI M CTPYKTYPBI JAaHHBIX 10 20 20
3 BBenenne B anropuTMel 5 10 25
4 BBenenne B TEOpHUIO aITOPUTMOB 5 10 20
5 Beenenue. Ctpykrypa OBM 6 10 20
6 Wepapxus namsatu 6 10 10
7 ManmHHOE pecTaBIeHHe IPorpaMm 6 10 20
8 OnTuMuzanus IporpaMm 6 20 10
[Ipencrasnenne uHGOpPMAIUK B MaMsATH
9 SBM 6 10 30
Nroro yacos 60 120 180
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 360 uac., 8 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)
1. AIropuTMUYECKHE A3BIKH

XapakTepuCcTHKa aITOPUTMUIECKHX A3bIKOB M X MCIONHUTeNeH. [ToHsTHe TpaHCIsauy.

[lonsatue o dopmanbHbIX si3bIKax. CrocoOBl CTPOroro onucaHusi (OPMabHBIX S3BIKOB, MOHATHE O
MeTas3bIkax. An(aBUT, CHHTAKCUC U CEMAaHTHKA aJITOPUTMUYECKOTO s3bIka. OmnucaHne CHHTaKCHCa
SI3bIKA C TIOMOIIBbIO METATMHIBUCTUYECKUX (POPMYII MU CHHTAKCUUECKHX IHArPaMM.

S3bikn  mporpammupoBaHus. OOImue XapaKTepUCTHKH SI3BIKOB IPOrpaMMHpOBaHMA. AJdaBuT,
UMEHa, CIy)XeOHbIC CIJIOBAa, CTaHIAPTHBIE WMEHA, YHCIAa, TEKCTOBbIE KOHCTAHTHI, pPa3elIUTEIH.
ITpenpoueccop u KOMMEHTapHN.

Tunbl ganHblX, WX kiaccuukanus. llepemennbie u koHcTaHTBl. CKalspHBIE THIBI AAHHBIX U
omnepanuy Hag HUMU. CTapIIMHCTBO ONEpanuii, cTaHAapTHbIC (YHKIUH. BbIpaxkeHus U mpaBuia ux
BbIuncienus. Oneparop nprucBanBaHusl.

@aiinbl. CrangapTHble GYHKLIMH BBOAA-BBIBOAA.

[Ipocteie u cnoxubie onepatopsl. [ycToii, cocTaBHOMN, yCIOBHBIN onepaTopbl. Oneparop BapuaHTa.
Omneparop nepexona.

Omneparop nukia. [TporpammupoBanue peKyppeHTHBIX COOTHOLIECHUIA.

CocraBHbIC TUIIBI JAaHHBIX. MacCHUBBI.

Onucanne ¢ynkumii (nporenyp). @opmanbHeie u Qakrudeckue napameTpbl. CrocoObl Tiepenadn
napametpoB. Jlokanu3zanus uMeH. [To6ounsie 3¢ dextsr. UTepannu u pexypcun.



CCBUIOYHBIM THI JaHHBIX. MeTOJbl BBIJCIICHUS MNaMITH: CTaTHYECKUM, JIMHAMHYECKHH U
aBromarnueckuii. Ctpykrypsl. buroBsie moins. Oowenunenus. [lepeuncnenns. exnapanus typedef.

2. ANTOPUTMBI U CTPYKTYPbI JaHHBIX

AOGCTpaKTHBIE CTPYKTYPBI JAHHBIX: CIIUCOK, CTEK, O4EPEab, OYEPEab C IPUOPUTETOM, ACCOIIMATHBHBIN
MaccuB. OtoOpaxeHre aOCTPAaKTHBIX CTPYKTYp HOAHHBIX Ha CTPYKTYpbl XpaHEHHs: MAaCCHUBBI,
JIMHEWHbIE CIIUCKU, JEPEBbS.

PasznuuHble peanuzaluM accOLMATUBHOIO MaccuBa: JBOWYHbIE JepeBbs noucka (ABJI-mepeBbs,
KpacHO-u€pHbIe JepeBbsi), IEpeMElIaHHble TaOnuIbl (C TPSIMOH M OTKPBITOW aapecanuei,
UCTIONIb30BaHNE TEXHUKM JBOMHOTO XAIIMPOBAaHMS TPH OTKPHITOH anpecamuu). OueHkH
AITOPUTMUYECKOHN CI0KHOCTH OIEpaluii NOKCKa, T00aBICHUS U yAaJICHUs SJI€MEHTA.

Krnaccuueckue anroputmsl: mepebop ¢ BO3BpAaToM, KaJHbIC aIropuTMbl. [IpuMepsl anropuTmoB
pabotbl ¢ rpadamu: MOMCK MHUHMMAJIBHOTO OCTOBOTO JepeBa, MOWUCK KpaTdallliero myTd, 3agada
KOMMHUBOSIKEPA.

3. Benenue B aJqropuTMeI

[lonsTne BHyTpeHHEH M BHEIIHEH COPTUPOBKU. YcToiumBasi coptupoBka. CopTupoBKa in-place.
CopTupoBKa NPOCTHIMU BCTaBKaMHM, MPOCTHIM BBEIOOPOM, METOA «Iy3bIpbkay. Lllelikep copTupoBKa.
Meton Ulenna. beictpas coprupoBka Xopa. CopTupoBka cinusiuueM. [IupamunanbHas cOpTUPOBKA.
OneHka TpyaOEMKOCTH.

4. BeeneHHE B TEOPHUIO alITOPUTMOB

UnTtyntnBHOE moustue aiaropurma. CpoiicTBa anroputMmoB. [loHsTHe 00 HCIOMHUTENE aNropuTMa.
AnropuT™M Kak mpeoOpa3oBaHME CIOB U3 3aJaHHOTO andaBuTa. CBA3b MOHATUS aNrOpUTMa C
nonsatueM ¢yHkuun. MammHa Teropunra. Hopmanbaele anroputmbsl MapkoBa. Bwramcnumsie
¢byHkMu M ux cBoicTBa. HeBbrumcnumble (yHKIUH. Pa3nnyHbple SKBHBAJCHTHBIC ONpEICICHUS
MHOECTBA BEIYUCIUMBIX QYHKIUH. ANTOpUTMUYECKAS CIIOKHOCTD.

Cemectp: 3 (Ocennuit)
5. Beegenue. Ctpykrypa O9BM

VYpoBHU abcTpakTHOTO npeacrasicHus IBM, s3bik AccemOnepa 1 MallMHHBIE KOMaH/Ibl CPEAH HHX.
DyeMeHTHl M KOHTEKCT MAIIMHHOTO NpeacTaBieHus uHpopMaruu. TpaHCISAnMs ¥ WHTEpIpeTaus
nporpamm U komana. Kpartkoe onncanue ycrpoiicts 9BM u cxema ux B3aumoneicTus. CTpykTypa
neHTpaipHoro mpomeccopa (LIIT). Peructpsi, apudmeTHko-IOTHIECKOE YCTPOWCTBO, YCTPOMCTBO
ynpasienus. Cxema paborsl DBM. KsmnpoBanue u nepapxusi ycTpoiicTB xpaneHnus. OneparuBHas
namsaTh OBM. Sueiiku, agpeca, MalIMHHBIC CJIOBa, pas3psjabl, OUTHL. JIBOWYHOE MpeICTaBICHHE
uHpopmauru B OBM, mpuumHbl BhIOOpa Takoro mpeacrabieHus. Bzaummoneiicteue DBM apyr c
npyroM. OJJHOBPEMEHHOCTb U 1apaJIJIeIbHOCTb.

6. Uepapxus namstu

Texnonorun xpaneHus AaHHbIX. JlokaneHOCTh. Mepapxus BUIOB MaMSITH M NPUHIUI KIIIUPOBAHHUS.
Kom-namste.  Co3naHue  KOII-OpUEHTHPOBAaHHBIX — IporpaMM. BiusHue  Koml-namMsTd  Ha
MIPOU3BOIUTEIBHOCTb.

7. MamuHHOE IpeICTaBIeHUE TPOrPaMM

Konguposanue nporpamm. @opmarsl nanHbix. OOpaieHue K JaHHBIM. ApudMeTHuecKkue U OUTOBBIE
onepauu. Komanas! ynpasnenus. [Iponenypsl. Maccusbl. HeomHOpomHbIE KOHCTPYKIMH JAaHHBIX.
Vkazarenu. HMcrnonb3oBaHue omiaguuka. HekoppekTHele CCBUIKM M mepenoiHeHue Oydepa.
64-6utHoe pacumpenne [A-32. [IporpaMMel ¢ mIaBaromieid TOYKOM.

8. OnTumu3anys mporpamMm



Bo3MOXHOCTH 1 OrpaHUYEHUs] ONTUMHU3UPYIOIUX KOMIMIATOPOB. M3Mepenne npon3BOANTENBHOCTH
nporpamm. Mckmouenne HeApHEeKTUBHOCTH IIMKIIOB. YMEHbIICHHE KOINYECTBA BBI30BOB IPOLENYP.
Hckirouenne HEHYXHBIX CCBUIOK B namsATh. [loHsATHE 0 coBpeMeHHOM mponeccope. PazBopaunBanue
LUKJIOB. YBEIMUYEHUE CTENEeHHM hapauienusMa. Pesynprar ontumuszanuu koga. OrpaHuuuTenu
npousBoauTensHOCTU. [IponsBoauTenbHOCTh namsaTH. OOHApYy)KEHHE W UCKIIOYEHHE MECT MOTEpH
IIPOU3BOUTENBLHOCTH.

9. llpeacrasienue nadopmanuu B namsata IBM

JlBonuHast cuctema cumcieHus. lllectHagnarepuynas Hotamms. CiioBa W pasMepbl JaHHBIX.
[pencrapnenust menbix yucen B Gopme ¢ (UKCHPOBAHHOW TOYKOHM (IIpeiacTaBlicHHE OE33HAKOBBIX
YHCelN, TMPEJCTABICHHE 3HAKOBBIX YWCEN B NPSMOM W JIONMOJHHUTENBHOM Kozax). OcoOeHHOCTH
CIIOKEHUSI ¥ BbIUMTaHUs 1enblx yncen. @maru. [IpencraBneHue BemeCTBEHHBIX YHced B (Gopme ¢
TUIABAIOIICH TOYKOHW. Pa3MmemieHne 4YMCIIOBBIX JaHHBIX B NaMATH. J[BOWYHO-AECATHYHBIE YHCIIA.
[IpencrapneHre HEYUCIOBOW HHPOPMAITUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KOMHLIOTepHBIﬁ KJIaccC C HOCKOﬁ, IMPOCKTOPOM HJIN TCIICBU30POM, HO,I[KHIO‘ICHHLIﬁ K CCTH.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1.

[IpakTuka u Teopus nporpammupoBanus [Tekcr] : B 2 kH. : y4e0. mocoOue st By3oB / H. A.

Bunokypos, A. B. BopoxuoB .— M. : ®uszmarkuura, 2008 .— 192 c.

2.

[TpakTrka u Teopust mporpamMmmupoBanus [ Tekct] : B 2 kH. : yue0. mocobue /i By3oB / H. A.

Bunokypos, A. B. Bopoxios .— M. : ®uzmarknaura, 2008 .— 192 c.

3.

A3k nporpammupoBanus C [Tekct] : [y4e6. mocobue mis By3oB] / b. Kepuuran, /1. Putum ; niep. c

anm. u pen. B. JI. bpogoBoro .— 2-e u3n., mepepad. u non. — M. : Bunssamc, 2006,2007, 2009, 2010,
2012,2013,2015 .— 304 c.

JomnonHurenbHas aureparypa

1.

AnropuT™mbl: mocTpoeHue 1 ananu3 [Tekcr] : [yueOnuk muis By3oB] / T. Kopmed [u np.] ; [mep. ¢

anrn. M. B. Kpacukosa u np.] .— 3-e u3n. — M. : Bunesamc, 2014 .— 1328 c.

2.

Adnroputmsl [Teker] : [yue0. mocoOue st By3oB] / C. Jacrynra, X. [lanagumutpuy, Y. Basupanu ;

niep. ¢ anm. A. A. Kynuxkosa ; mog pea. A. lens .— M. : MITHMO, 2014 .— 320 c.

3.

OJIeMEHTBI TEOPHH AITOPUTMOB U s13bIK IiporpammupoBanusi C [Teker] : yued. mocobue asist By30B /

B. 5. Murnunxkuii, M-Bo o6pazoBanust PO, Mock. ¢u3.-texH. uH-T (roc. yH-T) .— M. : MOTH, 2001
— 180 c.

4. Ilporpammuposanue Ha si3bike accembiepa IBM PC [Tekcer] : [yue6. mocobue s By3oB] / B. H.
I[Munemukos .— M. : JIMAJIOI -MU DU, 2005, 2010 .— 288 c.

5.

Apxurexrypa IBM PC u s3p1x AccemOiepa [Texct] : yae6. mocobue st By30B / B. . MuTHUIIKUI ;

M-Bo obpazoBanust Poc. ®enepannu, Mock. ¢pus.-texH. uH-T (roc. yH-T) .— M. : MOTH, 2000 .— 148

C

6. ASSEMBLER [Tekcr] : yue6. mocobue mns By3oB / B. U. FOpos .— CII6. : ITutep, 2005, 2006 .—
637 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1.

http://cs.mipt.ru

2. http://acm.mipt.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)



Ha nekuusx ucrosb3yroTesi MyJTbTHMEINHHbBIC TEXHOIOTHH, BKIIIOYAs IEMOHCTPAIINIO TIPE3CHTAIIHIA.
JIJ1st KOHTPOJISt ¥ KOPPEKIIMU 3HAHUH, 00y4YarOIINecss MOTYT MCIIOJIb30BaTh KOMITBIOTEPHOE
TECTHPOBAHKE, B TOM YHCIIE Ha caiite www.judge.mipt.ru.

B mporiecce caMoCTOSTETEHON pabOThl 00YYAFONIUXCST BO3MOXKHO HUCIIONIB30BAHUE JIFOOBIE CPEJIbI
POrpaMMHUPOBAHHS.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_IyJ'lﬂ)

CTyneHT, u3yJaromuii Kypc HHQOPMATHKH, JOJKEH C OJHOM CTOPOHBI, OBIAJETh OOIINM HOHATUHHBIM
anmaparoMm, a ¢ APYroil CTOPOHBI, JOJKEH HAYYUTHCS IPUMEHSTh TEOPETUUECCKUE 3HAHUS Ha MIPAKTHKE.
VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpsHKEHHON caMOCTOsATENbHOM paboThl cTyjeHTa. B nporpamme
Kypca TpUBEACHO MHUHUMAJIbHO HEoOXomuMoe Bpemsl [uis paldoThl CTyleHTa HaJ TEMOH.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTHPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— TpopaboTKy ydeOHOro marepuaia (IO KOHCIIEKTaM JICKIHH, y4eOHOH M Hay4dyHOW JuTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYEHHBIX IS CAMOCTOSTEIBHOTO  HM3Y4EHUs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHU, CBOMCTB;

— pelieHue 3a/1a4, IpeAjaracMblX CTYIEHTaM Ha JIGKIUAX U J1a00paTOpHBIX 3aHATHUSX,

— MOATOTOBKY K J1JAOOPaTOPHBIM 3aHATHUSM, 3a4ETY.

PykoBOACTBO M KOHTPOJNb 3a CaMOCTOSATENBHOM paboTON CTygeHTa ocyuiecTBisieTcss B (opme
WHIMBULyaJbHBIX KOHCYJIBTALIUH.

ITokazaTteneM BiaJieHUs] MaTepUaJOM CIYXKHUT YMEHHUE pelarh 3agadd. g dopMupoBaHus yMeHUs
MPUMEHSATh TEOPETUUYECCKUE 3HAHMS HA MPAKTHKE CTYACHTY HEOOXOAMMO pellaTh Kak MOXKHO OoJibIie
3amad. [Ipu pemennu 3a1a4 Kaxaoe qeicTBHE HEOOXOAMMO apryMEeHTHPOBaTh, CChUIAsICh HA U3BECTHHIC
TEOPETUUECKUE CBEICHMUS.

ITpu noxaroroBke K 1a0OpPaTOPHBIM 3aHATHAM HEOOXOAMMO IOBTOPSTH PaHEEe HM3yYCHHbIE OCHOBHBIC
noHATus. B Havyane 3aHATHA, KaK MPaBUiIo, IpoBoauTcs KopoTkui (10-15 MunyT) onpoc mo matepuairy
MPOUICIINX 3aHSATHH B YCTHOW HIIM MUChbMEHHOH (opme. OOBIYHO MPUAEPIKUBAIOTCS CIEIYIOMIEH
CXEMBI: U3YUYCHHE MaTepuaia JEKIHHA 1O KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHYT); MOBTOpEHHE MaTepualla HakaHyHe cieayromnierd nexkuuu (10-15 munHyT), mpopaboTka
y4eOHOro Marepuaia 1o KOHCIEKTaM JICKIHUH, y4eOHOW W Hay4HOH JUTeparype, MOArOTOBKA OTBETOB
Ha BOIIPOCHI, MpPEAHA3HAYEHHBIX JUI CaMOCTOATENBHOro m3ydeHus (1 9ac Hememo), MOATOTOBKA K
MpaKkTHYeCcKoMy 3aHsATHIO, pemeHne 3anad (1 wac). BaxkHO m00HMTBCS TOHUMAaHHS H3Yy4aEMOTO
Marepuasia, a He MEXaHH4eCKOro ero 3anoMuHaHus. [Ipu 3aTpynHeHHM W3y4eHUs OTICNBHBIX TEM,
BOIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY WM NPENoJaBaTelio, BeIyLIeMYy
nabopaTopHbIC 3aHATHSI.

OO0s13aTeNnbHBIM TPEOOBAHUEM SIBIISIETCSl BBHIMIOJHEHUE JIOMAITHUX pPa0OT, KOTOphie OQOPMIISIOTCS B
CHelraIbHO OTBEIEHHON AJISl 3TOTO TETPAAX U CUCTEMATHUECKH CAAIOTCA Ha MPOBEPKY.
ITpoMe:KyTOYHBII KOHTPOJIb 3HAHUN MPOBOIUTCS B BHJE KOHTPOJIBHBIX pabOT, HA KOTOPBIX CTYACHTY
npeyiaraeTcss pelnTh HECKOJIIBKO 3a]ad, a TaKKe CTYACHTY B XOJ€ OCBOCHHS Kypca HEOOXOOMMO
BBINIOJIHUTH JIBE JOMAIIHUE HHINBUIyaJIbHbIE Pa0OTHI C NX MOCIEAYIOIIEH 3alUTON.

JlonosHUTENbHAs TUTEpaTypa:

Bpaitanr P, O'Xanapon /. KommnbroTepHble CHCTEMBI: apXuUTeKTypa u TporpammupoBanue. CII0.:
BXB-Ilerepbypr, 2005.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 1

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

PaszpatGoTunk: T.®. XupbsHOB, CTapIINK MPENOAABATETD



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CnocobeH aHanM3upoBaTh MOCTABJICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOUTh MareMaTH4ecKhue MOJIeNH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensTs TpaHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucnonb30BaTh COBPEMEHHbBIE
MH()OPMAIMOHHBIE TEXHOJIOTUHU U
NpOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 331349
poheCCUOHATBHOM JIeITENLHOCTH, COOTIOnas
TpeboBaHUg NHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTh VIHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCcKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne ISl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbBIC TpeOGoBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJJIEKTYaJbHOTO aHajdu3a HMHGOPMAIMU HpPU pEIIeHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT 0CHOBHBIE HCTOYHUKH HAYYHO-TEXHUYECKOM
u (W) TexHoJornyeckod wuHpopMauuu B obiacTu
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIENbIO [IOJYUYEHUs], XpPaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYeCKUE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
M3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaer CcIOCOOHOCTBIO K OCBOEHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH K TpodeCCHOHAIBLHOW DKCILTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)

anmaparypsl

[IK-1 CnocoGeH mi1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEIMETHOM 001acTH) U (M) TEOPETUIECCKHUE
(aHaTMTHYECKIE M IMUTAIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCICAOBAHMUS INPOLECCOB U SIBICHUA B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.8 Bnageer HaBblkamMu pPabOTBl C COBPEMEHHBIMH
SI3bIKaMU [IPOIPaMMHMPOBAHUS U IPOrPAMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB




[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

IIK-2.2 VYMeeT HaxOmOUTh  KIIIOUEBBIC
OTIpECIAIONINE H3y4aeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

rapaMeTpebl,
U IIPOU3BOIUTH

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, UHCTPYMEHTHI U
METO/Ibl HCCIJICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPeAMETHOM 00ImacTi

[IK-3.3 YmMmeer npou3BOAUTh OILEHKY TOYHOCTH UYHCICHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIOKHOCTH  MCIIONB3yeMBbIX  ajJrOPUTMOB H  00beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLIECHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh MPUYUHHO-CIIEICTBEHHEIE
OTHOLLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus auciuiuinabl «MHbGopMaTrikay 00ydaronuics T0KeH:

3HATb:

OCHOBEI ,Z[I/ICerTHOfI MAaTCMaTUKH,
OCHOBBI TCOPHUU AJITOPUTMOB;

CBOMCTBA  QJTOPUTMOB, TPOOJEMBI  ANTOPUTMHYECKOM  CIOKHOCTH W QJITOPUTMUYECKON
Hepa3pelrMoCTy;
OCHOBBI OJHOTO WJIM HECKOJIbKUX QJITOPUTMUYECKHUX S3BIKOB MNPOTrPaMMHPOBAHHSA, OOLIHe

XapaKTEePUCTUKH SI3BIKOB IIPOTrPAaMMUPOBAHHUS, HICOIOTHIO 00bEKTHO-OPUEHTUPOBAHHOTO MOX0/1a;

MPUEMBI Pa3pabOTKU IPOrpaMM;

o01IMe MOHATHS O CTPYKTYPax JaHHBIX: CTEKH, O4E€PEH, CIIUCKH, AePEBbs, TAOIHIIbI;
OCHOBBI apXUTEKTYPbI JIEKTPOHHO-BBIUNCINUTENbHON MammHbl (OBM), npencraBienus nHGpOpMaiy B
OBM 1 apXuTeKTypHble IPUHLHUIIBI IOBBIIIEHUS UX IPOU3BOAUTEIBHOCTH.

yMeThb:

BriOupars onTHManbHbIe aNTOPUTMBI TSI COBPEMEHHBIX IIPOrpamMM;
pa3palarbIBaTh NOJHBIE 3aKOHYEHHBIEC TPOrPaMMBbl HA OHOM M3 SI3BIKOB IPOTPAMMHUPOBAHUS BBICOKOTO

YPOBHS;
paspalarbiBaTh IPOTPaAMMBbI

Ha OJHOM WM HCCKOJBKHUX S3bIKaAX MNPOrpaMMHPOBAHUA  KaAK

HHAWBUAYAJIIbHO, TaK U B KOMAaH/C, C UCIIOJIb30BAHNEM COBPEMCHHBIX CPCACTB HAIlMCAHUA U OTIAaJAKU

porpamm;

MPUMEHATh 00BEKTHO-OPUEHTUPOBAHHBIN ITOIXOA AJISl HAIIMCAHUS IPOrpamM;

HUCIIOJIb30BaTh 3HaHUA 110

uHpopmartuke A

MNPHUITOXKCHUA B HHHOBaHHOHHOﬁ,

KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH U TPON3BOACTBEHHO-TEXHOJIIOTHUECKOH chepax AeaTeIbHOCTH.

BJA€Th:

O):[HI/IM WM HCCKOJbKUMHU COBPCMCHHBIMH A3bIKAMU IMPOrpaMMHUPOBAHHA W MCETOAAMHU CO3daHHUA
nporpamMmm € UCIIOJIb30BaHUEM OnOIMOTEK U COBPEMCHHBLIX CPEACTB UX HAIIMCAHUA U OTIIaIKU;
HaBbIKaAMU OCBOCHUS COBPCMCHHBIX APXUTCKTYP OBM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




3. IlepeyeHb THMOBBIX 32/IaHHI, HCIO0JIb3YeMBbIX /LISl OLleHKH 3HAHUI, YMeHUIi, HABBIKOB
[Ipomexyrounas arrectanus no aucuuruinHe «Mudopmatukay» ocyumiecTBiserca B (opme
muddepeHpoBanHoro 3avera. JuddepeHpoBanHbIid 3a4eT BBICTABISAETCS MO PE3yJbTaTaM
paboThI CTy/IEHTa B TEUEHUE CEMECTpPa Ha OCHOBE OLICHOK 3a JabopaTopHble paboThl, JOMAIIHNE
3a/1aHusl, KOHTPOJIbHBIE PAaOOTHI.
1 (ocenHuii) cemecTp
3AJIAHHME 1
1. Maumubl Thropunra
0O603HayuM Kak NoMHOXECTBO BCE€X HEOTPUIATEIBHBIX LEIbIX YHCEIL.
Onucath MamuHbl ThIOPUHTA, KOTOPBIE PEATU3YIOT:
1.1. Cuetunk uyetHocTu. Bbixon mamumubel TreropuHra paseH 0 uiau 1 B 3aBUCMMOCTH OT TOTO,
YETHO WJIM HEYeTHO YHMCIIO €AUHMI] B mocieaoBaTenbHOCTH U3 0 u 1, 3amucaHHON Ha JIeHTe
MmamuHbl ThropuHra. B KoHIIE OCIe0BaTEIbHOCTH CTOMT CUMBOI B. B HavansHOM cocTostHuM
TOJIOBKA BUIUT MEPBBI JIEBBIA CUMBOIL
1.2. laBepcuro 3amanHoro cinosa B andasute {0, 1} (0 3amensier Ha 1, a 1 — Ha 0).
1.3. «IlepeBopaunBanuey 3aAaHHOrO CJI0Ba B andasure {a, b, C}.
1.4. Cnoxxenue nByx wumcen u3 MHokectBa No, 3amMcaHHbIX Ha JIEHTE B BHUJE
MOCIIEA0BATEIHLHOCTH €IUMHHULL, @ UMEHHO:
0->0,1->01,2->011,3->0111,4 > 01111, ...
HazoBéM 9Ty 3amuch edunuuyHou 3anucvio 4YUcHa. 3aluCU YHCENl pas3JelieHbl Ha JIEHTe
HECKOJIbKUMH ITYCTBIMH sTueiikamMu. PaccMOTpuTe pazniyHbie BapUaHThl HAUYAIBHOTO TTOJI0KEHUS
TOJIOBKM MaluHbl ThlOpuHTa.
1.5. Cnoxenue nByx uucen u3 No, JTaHHBIX B IBOMYHON CUCTEME CUMCIICHUSI.
1.6. Pacnio3naBanue mpaBHJIbHBIX CKOOOYHBIX BhIpaskeHUH. [IpaBuibHOE CKOOOYHOE BBIpAKEHUE
— 9710 cioBo B andasute A = {(,)}, KOTOpOE MOMKET MOJYyYUTHCH, €CIU U3 ApU(PMETUIECCKOTO
BBIpQXECHHUS YJIaIUTh BCE CHUMBOJIBI, KpoMme CKOOOK. [Ipumepbl mNpaBHIBHBIX CKOOOYHBIX
Beipakenuii: myctoe cioBo, (), (), 00, ((())). Ilpumepsl HEmpaBUIBHBIX CKOOOYHBIX
Beipaxenuit: )(, (), G )))), (). Pesynmprar pabothi: cnoBo «YES», ecnu ckobouHOe
BBIpa)KEHUE MpaBHiIbHOE, U c1oBO «NO» — nHaue.
1.7. Ilepemuoxxenue 1ByX uncen u3 No, 33JaHHBIX B BHJIe €IMHUYHBIX 3anuceil. Uncia 3anucaHbl
Ha JIEHTE TOJPSII.
1.8. Brruncnenue kBajpaTa ymcia, 3aJaHHOTO B BUJIE €IUHUYHON 3aITUCH.
2. Aaropu¢gmsl Mapkosa
2.1. 3anucath HopMalibHBIE anropupmMel MapkoBa, KOTOPBIE pEaTu3yIOT:
2.1.1. TlpuniuceiBarme OYKBBI X K BXOJTHOMY CJIOBY CIIpaBa.
2.1.2. 3aganue 1.2.
2.1.3. 3amanue 1.3.
2.1.4. 3aganue 1.5.
2.1.5. 3amanue 1.6.
2.1.6. YaBoeHue umcna, 3aJaHHOTO a) B BUJIC CAMHUYHOW 3amucH, 0) B JBOMYHOH CHCTEME
CUMCIICHUS.
2.2. B andasure 4 ={a, b} omucare HOpManbHBI anropum, KOTOPBIH BBIAAET B KavyeCTBE
pe3ynbTaTa mycToe CJIOBO, €CJIM OYKBbIZ M D BXOJSAT BO BXOJHOE CIIOBO B PABHOM KOJIMYECTBE, U
ar000e HemycToe CIIOBO — MHave. B anropudme A0mKkHO OBITH HE Oosee 4YeThIpex MpaBMIl
MOJICTAHOBKH. JIOKa)KUTE MPaBUIHLHOCTH MPHIYMaHHOTO aJroprdma.
2.3. CymectByet Jin anropudm MapkoBa, IPUMEHUMBINA TOJIBKO K JTBOMYHBIM 3aITUCSIM IMPOCTHIX
yucen?
2.4. BepHO M, 4TO YeJNOBEK JuId JoOoro amropudgma MapkoBa MOKET HamMcaThb MalluHY
ThropuHTa, peaNM3yIIIyI0 Ty Xe (QYHKIHIO (TO €CTh MHOXECTBO CJIOB, K KOTOPBIM OHH
IPUMEHUMBI, COBIAJAeT U Ui JIIOOOr0o 3JIEMEHTa M3 3TOT0 MHOXKECTBA PE3YyJbTaThl pabOThHI
anropuma MapkoBa u MamuHbl ThlopuHra coBmajaioTr)? Paspemmma nm 3Ta 3agada
QITOPUTMUYECKU?



2.5. BepHo 11, uTO 4YenoBek Ui Jro0oro anropudma MapkoBa M 3aJaHHOTO BXOJHOTO CJIOBA
MOXXET OIpEeNeINTh, TPUMEHUM ainropudm MapkoBa K 3TOMY CIIOBY WU HeT? MOXHO In
HOPYUYUTh 3Ty NpOrpaMMy KOMIBIOTEPY (B NMPUHLUIIE, HE IPUHUMAs BO BHUMaHHUE JOCTYIIHOE
BpeMs M BbIUUCIUTENbHBbIE MOLIHOCTH)? OTBEThTE Ha T€ K€ BOINPOCHl NPH YCIOBUH, YTO
MaKCHMaJIbHOE YHMCIIO MTPaBUJI OTpaHU4EHO unciaoM 10.
3. Penienne npocThIX a1rOpUTMUYECKUX 3a1a4
[Ipy HamucaHuM MpOrpaMM B KayeCTBE BXOJHOIO M BBIXOJHOTO IIOTOKOB HCIIOJIb30BaTh
CTaHapTHBIE IIOTOKU BBOJA U BBIBOJA.
[Tpu pemiennu 3aa4 akKypaTHo pOpMaTUPYHTE KOJ COTJIAaCHO IpaBuiaM. JlaBaiiTe nepeMeHHbIM
U QyHKUIUAM 3HauuMble UMeHa. [Ipexae yeM ciaBaTh mporpaMmy IpenojiaBaTesto, poBepbTe,
9TO OHA MPABWIBHO paboTaeT Ha Oosiee ueM 10 pa3IMyHBIX BXOAHBIX JTAHHBIX.
B kaxnoill 3amaue OTBETbTE Ha BONPOC O TOM, KaK pacTeT BpeMs pabOThl MpOrpaMmbl U
UCIIOJIb3yEMasi IPOrpaMMOil IaMsATh C POCTOM MapaMeTpa pa3Mepa BXOIHBIX JAaHHBIX (HarpuMmep,
napamerpa n).
3.1. «Max». Hamucatp mporpamMmy, KOTOpasi BBIBOJUT MAaKCHMaJIbHOE YHCIO W3 N 3aJaHHBIX
yucesl. B nepBoil CTpodke BXOJa JaHO 4YUCIO N, a B CIELYIOIIEH CTPOYKE yKa3aHO N LENbIX
YuCell.
3.2. «Yucna dubonayuu I». Hanucats nmporpammy, KOTOpas IO JaHHOMY N HaXOJHUT N-€ YHUCIIO0
®ubonayun Fn. Uncna GuboHau4n ONpenensroTcs COOTHOMECHUSIMH

F=F,+F., F=F =1
Iloocka3ska: opraHu3yiTe LUKI, B KOTOPOM I10 MOCIEAHUM JABYM BBIYMCICHHBIM 4HCIaM OyJer
BBIYUCIIATECS caenyromee. HeoOXoaumo M XpaHWTh B TAMATH BCE BBIYHCICHHBIC YHCIA
Oubonauyu?
3.3. «Hucna ®dubonauun Il». Pemmre npeaplaylyro 3agady, HCIOIL3YS HACK PEKYpPCHHU.
OLeHUTh YMCIIO JIEMEHTAPHBIX OIepalyil, KOTOpoe HEOOXOIUMO cielaTh B PEKypCUBHOM M
HEPEKYPCUBHOM aJrOpUTMax BbIUMCIIEHUS yncia Fn.
3.4. «bunomuanbuble kK03 duuuents». Hammcath mnporpamMmy, KoTopas Ais  JAaHHOTO
HATYPaJIBHOTO YUCIIa N HaXOAUT KO (UIIMESHTHI B PA3TIOKCHUN

QL+X)"=Cx° +Cix +...+C"x".

Hcnonp30BaTh COOTHOLIEHUS

Ch=C=1Cl=Cy,+C\7.
OueHuTsb, Kak pacTeT BpeMs paboThl Balllei MporpaMMbl C poCTOM N.
3.5. «IIpocthie uncna». Hanucats mporpaMmy, KOTopast OlpeeserT, sIBIsSeTCs 1 BBEICHHOE
YHUCIIO N IPOCTHIM.
3.6. Hanincate mporpaMMy, BBIYHCISIONIYIO IUIOLIA/b OJHOCBS3HON HPSIMOYTOJIBHOM (QUTypHI,
3a/laHHOM TEepEeYUCIIEHUeM Iap LEJIOYUCIEHHBIX KOOpAMHAT €€ BEepUIMH B MPOM3BOJIBLHOM
HOpsJIKE.
3.7. «3amaga Nocudar». N genosek, nmeronre Homepa oT 1 10 N u pacmonoxuBIIrecs mo Kpyry
JpYT 3a APYroM, CUUTAIOTCS CUMTAIKON, cocTosAler nu3 M cioB. Pacuer HaunHaercs ¢ Homepa 1.
UenoBek, Ha KOTOPOM CUMTAJIOUYKA 3aKaHYMBAeTCI — BbIOBIBaeT. A pacuer (3TOM ke
CUHTAJIOUKOH ) MPOJOKAETCS ¢ yYaCTHHKA, CIeIYIOIEro 3a BeIObIBIINM. HanucaTs nporpamMmy,
koTopas s 3aaaHHbIX N u M cooOmiaer (B mopsiike BBIOBIBaHHUSI) HOMEpPA TPEX WUIPOKOB,
BBIOBIBIIUX MOCIIETHUMH.
3.8. «YpaBuenue». Hammcath mnporpamMmy, KOTOpas B YKa3aHHOM WHTEpBaje€ HaXOIHUT
HETPUBHMANBHBIA KOpeHb ypaBHeHHs tgX = X ¢ morpemsocthio 1071°. Cxombko wurepammii
HEOOXOUMO Cc/enaTh, 4TOObI JOCTUYh YKa3aHHOM TOYHOCTH METOJAaMH JeJIeHUs IOIoJjiaMm,
HeroToHa, npocThIX nTepannii?
4. ’KagHble aIropuTMbl
4.1. «Atnersl». Hanncats nporpammy, KOTopasi HAXOAUT «OAalllHIO» U3 aTJeTOB MaKCHUMAaJIbHOU
BBICOTBHL. ATJETHl XapaKTepU3YIOTCS ABYMs MapameTpaMu — Maccol u cuioil. Cuna paBHa
MaKCHMaJIbHOW Macce, KOTOPYIO aTJeT MOXET Jep:KaTh Ha Ijiedax. M3BecTHO, YTO ecnu aTieT
TsDKeJIee, TO OH TOYHO cuibHee. [lojckas3ka: ynopsioubTe aTiIeToB M0 CUJIe U CTPOTE OalrHio



CBEpXy. BBepXx ecTeCTBEHHO MOMECTHTh CaMOTro ciaboro. BxoaoMm siBisieTcst YMciao aTieToB N u
N nmap (macca, cuna).
4.2. «Otpe3ku». Hamucats mporpammy, KoTopasi sl MHOXKECTBA 3a/IaHHBIX OTPE3KOB HAXOIUT
MUHHMAaJIbHOE TIOJMHOXKECTBO OTPE3KOB, OOBEIMHEHHE KOTOPHIX MOKPBIBAET OTPE30K
S =[0, 10000]. Yucao oTpe3KoB M KOOPAUHATHI MX KOHIIOB 3aJaHbl Ha BXoze. Bce KooOpauHaThI
nenourcineHnble. [lonckaska: mokpsiBaiiTe OTPE30K S MOIIAroBO, JBUTrasich cieBa HampaBo. Ha
KaXJIOM Im1are OyneT Henmokpeitas dyacth [X, 10000]. M3 octaBmmxcs OTpe3KOB BBIOMpPAKMTE TOT,
KOTOPBIN ypeKeT HEMOKPBITYIO 4yacTh 10 [Y, 10000], rne y makcumanbsHoe. Pemure 3Ty 3amaqy
3a Bpemst O(nlogn), rae N — KOJINYECTBO TaHHBIX OTPE3KOB.
4.3. «KommuBospkep». Hamucate mporpammy, KOTOpasi, HCHOJb3Ys OJUH U3 BO3MOXHBIX
YKaJHBIX AITOPUTMOB, HAXOJUT Ha IUIOCKOCTH JIOMaHyo JIMHMIO, Uayulyro u3 A B B no Bcem
3aaHHbIM ToukaM {A1, Az, Az, ..., An}, KaK MOKHO MeHbIIEH JIMHBL. ECTh M Takue BXOAHbBIC
JlaHHbIE, KOrJa HallMCaHHas I[porpaMma HaxOOUT He caMmblii KOpoTkui mnyTh? Ecimu ects,
MPUBEIUTE TIPUMED.
3AJIAHHUE 2

1. CTpyKTYpbI JaHHBIX: CIUCKH, CTEK, 04epe/ib, IepeBbsi IOUCKA U NMepeMelIaHHbIe

Ta0JauUbI (X3-TA0THIBI).
1.1. «Cnucok I». Peann3oBaTb OAHOCBSA3HBIA CIHCOK, 3JIEMEHTBI KOTOPOTO COJEPKAT IIelble
gyucina. PeamusoBath mnpu  dtom  ¢dynkumm  list_new() (co3matk  HOBBIE  CIHCOK),
list_delete(l)(ymamuts crircok | u Bce ero anementsi), insert(l,a) (106aBUTh 3IEMEHT C 33JaHHBIM
HenabiM YucioM a B Havano crucka l), remove(l,a) (ymamute u3 crnucka | Bce ayieMeHTHI,
cojieprKalie 3aaanHoe 1enoe uucio a), print(l) (BeiBecTr 3HauCHHS, XPAHSIIHECS B JICMEHTAX
ciucka |). OcyiiecTBuTe MaccoBOe M MHOTOIUIAHOBOEC TECTUPOBAHME BCEX PEATM30BAHHBIX
byHKIHIA.
1.2. lns cTpyKTyphl AaHHBIX W3 3amaun 1.1 peanusoBath ¢(ynkuuto first_integers(N) or N,
KOTOpasi KOHCTPYUPYET CIIUCOK BUAA

—» N » N-1 —» —p 2 » 1 NULL

(mpu N = 0 crincok mycToif) U BO3BpaIllaeT Kak CBOE 3HAUEHUE CChIJIKY Ha 3TOT CIUCOK.

1.3. «Criucok II». Peanmu3oBaTh OBYCBSI3HBIH CITMCOK, 3JIEMEHTHI KOTOPOTO COJAEpIKaT IeIble
gyucina. PeanmmzoBate (ynkuumu: list_new() (co3mate HOBBIM mycToit crmcok), list_delete(l)
(YIaiuTh CITUCOK U BCe ero ameMenTsl), push(l,a) (1o6aBuTh HOBBII 3JIEMEHT @ B KOHEI] CITUCKA),
pop(l,x) (u3Bneur mocneauuii 3meMeHT crucka), unshift(l,a) (mo6aBuTh HOBBIM 2yeMeHT a B
Havano) u Shift(l,x) (u3Bneur mepBbiil aneMeHT criucka). [locneqHue maTh GyHKIUA B Ka4ecTBE
NIEPBOTO apryMEHTa MOJIyJaloT yKa3aTellb Ha CIHCOK, a Bo3BpamaroT | win 0 B 3aBUCUMOCTH OT
TOrO, YCIEIIHO I BbIMONHEeHa omepanus. Oynkumu push u unshift Bo Bropom aprymente
NOJTy4aroT J00aBisieMblid dnemeHT. dyHkuuu pop u shift Bo BTopom aprymenTte X mosiydaroT
azpec, Kyza clieayeT OMECTHTh M3BJIeKaeMbli 31eMeHT. Peanusyiite Takxke QyHKIMIO reverse,
KOTOpasi ”YHBEPTUPYET CIHCOK, CCHUTKY Ha KOTOPBIHA MOJTy9YaeT B Ka4eCTBE apryMEHTa.

1.4. «CkobOxu». J[laHo cnoBo, cocrosiiee U3 KpyribIX U (urypHeix ckobok. Hamucatsb
poTrpaMMy, KOTOpasi OTPENENSIET, SIBISETCS JM BBEICHHOE CJIOBO IMPABHIBHBIM CKOOOYHBIM
BelpakeHHeM. Ilojackaszka: MOCTENEHHO CUMTHIBATE CKOOKM M HCHOJb3YHTE CTeK (MOXHO
UCIIOJIb30BaTh CIIUCOK M3 3a7a4yu 1.3 ¢ KomMaHgaMu Push m pop) muis XpaHEHUs! OTKPBIBAOIINX
CKOOOK, Ui KOTOpPBIX IIOKAa HE CUYMTaHbl NapHble 3aKpbiBatolmue ckoOku. (PexypcuBHOe
OTpeNieIeHue TPAaBHIBHOTO CKOOOYHOTO BBIPXKCHHS: CIIOBO HAa3bIBACTCS MPABHIHHBIM
CKOOOUYHBIM BBIPAXXEHHUEM, €CJIM BCe CKOOKM B HEM MOXHO pa30OMUTh Ha Mapbl, TaK YTO B KAXKJIOU
nape cKoOKa, cTosas OJImKe K JIEBOMY KOHITY CIIOBa, OTKPBIBAOIIAs, a BTOpasi — 3aKPBIBAIOIIAs,
IPU 5TOM OHHM UMEIOT OJMH M TOT e THII, U, KPOME TOr0, CJIOBO, CTOSIIEE MEXIY MapHBIMHU
CKOOKaMu, SIBISIeTCS TNpPaBHIBHBIM CKOOOYHBIM BhIpakeHueM. Hampumep, crmoBa (), {()}{},
{30{{3}) — npaBunbHBIC ckOOOUHBIE BhIpakeHus, a cioBa {{, {{)), {(}{)} — HempaBuIbHBIC
CKOOOYHBIE BBIPAYKEHHUS. )



1.5. «Kanpkynarop». Hammcare mnporpammy, KoTopas, HCIONb3ysd CTEK (HMCHOJB3YHTE KOJ,
HOJYYEHHBIH MPU pelleHuH 3a7a4u 1.3), BeIYMCISAET 3HAYCHUE apU(PMETHUECKOro BBIPAXKEHHUS,
3aJJaHHOTO B MOCT(PUKCHOH (opme.

1.6. Harmucatp mnporpammy, KOTOpas IIOJIydaeT Ha BXOJ apu(METHUECKOe BbIPAXKEHHUE B
UHOPUKCHON (GOopMe M BBIBOJUT 3TO BBIpAKEHHE B MOCTPHUKCHON (opme. [Iporpamma nomkHa
paboTaTh 3a BpeMsl, OrpaHMYCHHOE JJMHEHHON (PyHKIMEN OT pa3Mepa BXOJHOI'O CJIOBA.

1.7. «JIabupunT». Hamucate mnporpamMmy, KOTOpash HaxXOOUT KpaTdyallIMil IyTh W3 JIEBOIO
BEPXHEro yrija JIJAOMPUHTAa B HUXXHHUH MpaBblid yroia JubO onpenesser, 4YTo TaKoro MyTH HET.
JlabupuHT 3a7aH B BHUJAE MNPSAMOYIOJBHOIO KJIETOYHOIO IIOJsA, O€lible KIETKH B KOTOPOM
CUUTAIOTCSI NMPOXOJUMBIMM, a YEpHbIE — HEMPOXOIUMbIMU. B mepBoil cTpouke Bxoja 3a/aHbl
pa3mepsl nabupuaTa N 1 M 1Mo TOpU30HTAIM U BEpTUKAIM COOTBETCTBeHHO. [lamee mmyr N
CTpPOYEK, B KaXKIOW M3 KOTOPHIX JIaHO CJIOBO B andasure {#, .} u3 M cumBosoB. CumBoa ’#’
O3HayaeT YepHYyI KJIeTKy, a . — Oenylo. BbIXoJ mporpamMmsl JOIDKEH COJEpXKaTb
[I0CJIEI0BATENBHOCTD AP KOOPAMHAT KJIETOK, 110 KOTOPHIM HYKHO HATH, JHO0 cinoBo «NO».
Hcnonb3oBath ouepeas (Hampumep, CUCoK u3 3amaun 1.3 ¢ komangaamu push u shift) mis roro,
YTOOBl XPAaHUTh HOBBIE HaleHHble KiIeTku. I[locienoBarenbHO M3 Havana odepenu Opatb
(xomanga shift) kieTku, 4TOOBI MPOBEPUTH, MOXKHO JIM W3 HHUX CJHeNaTh IIar B HOBBIC, HE
HaliJICHHbIC MOKa KJIETKH, KOTOpbIe MoMelars (komanaa push) B koner odepeau. Kak pacrer
BpeMs paboThl anroput™a B 3aBucuMocTr oT N 1 M B xyamem ciyyae?

1.8. «/IBonuHoe nepeBo mouckay. Peann3oBaTh CTPYKTYpY aHHBIX «JJBOMYHOE JEPEBO MOUCKA»
¢ QYHKIUSAMH CO3JaHUS M YAAJCHUS JepeBa, JO0OaBICHUS Mapbl (KII0Y, 3HAYCHNUE) U yIAICHUS
napsl 10 KJIIOUy, I/Ie KoY €CTh LIeJ0€ YHMCIO, a 3HaueHue — AeHcTBUTeabHOe yrciao. Hanucars
dynxuu Ws(t) u dfs(t) ooxona nepeBa B mmpuHy ¥ B TiyOuHy. B mepBom ciiydae ciemyer
UCIIOJIb30BaTh O4Y€pe/ib, @ BO BTOPOM — PEKYPCHUIO HIIU CTEK.

1.9. JInst CTpYKTYpBI JaHHBIX «IBOMYHOE JIEPEBO MOMCKA» PeaTn30BaTh (PYHKIHIO MPehUKCHOTO
obxona nepepa traverse(tree, f), koropas ko BceM 3HauCHHUsSIM, XpaHSIIUMCS B JepeBe tree,
npumensier pynkuuto f(item, depth). B xadectBe aprymenToB ¢yHkius frionydaercchbuiky Ha
aNeMeHT JepeBa item u ruyouny depth storo smementa B nepeBe. Peanu3oBare ¢ MOMOLIbIO
¢GyHKIMM (raverseBbIBOJl ONUCaHUs JEepeBa B CTaHAAPTHBIM IIOTOK BBIBOJA (IIPEPUKCHOE
OIHCaHME JepeBa).

1.10. «3anucHas kamwkka I». Hammcare mporpamMmmy, kKoTopas peainu3yer (QyHKIIMOHAILHOCTH
Tese()OHHOM 3amMCHOW KHMKKH. A MMEHHO, M3 CTaHIApTHOIO BXOAa MporpamMma MHOJy4aer
nocienoBarenbHOCTh KomaH Ha nobasienue (INSERT) wmu mouck (FIND) 3ammceii. Tlpumepsr
xomana: INSERTSidorov 1234567, INSERTIvanov 7654321, FINDSidorov. Ilpu BbImosHeHUH
komaHael INSERT mporpamma nobGasnsier mapy (pammimsi, HOMEp) B CBOE XpaHWIHIIE WU
BBIBOAUT CTpoKy «OKy», ecnu B XpaHMJIMILE HET 3alucu ¢ Takod (amuineid, Ui MU3MeHseT
COOTBETCTBYIOIIYIO yKa3aHHOHN (haMuiinu 3anuch U BRIBOAUT cTpoky «Changed. Oldvalue = X»,
€CIIM 3allUCh C TaKoM (aMmiMen yke ecTb B XpaHWIHIIE U COOTBETCTBYIOIIMH Tene(OHHBIN
Homep Ob11 X. IIpu Beimosnnenun koMauasl FIND nporpamma BeIBogUT TeneoHHBIM HOMED A
yka3zaHHOM ¢amuiauu wid BbIBOIUT «NOy», ecnu yka3aHHOW (aMWIMU HET B CIPaBOYHHKE.
Crenyer WCIONB30BAaTh CTPYKTYPBI, COCTOSIIME K3 JBYX OJJIEMEHTOB Name wu number.
Mcnonb30BaTh TEXHUKY AMHAMHUYECKOTO BBIJICJICHUS MaMATH Ul XpaHeHus 3anuceil. OLeHUTs,
KaKk B CpelHEM pacTéT YHCIO JIEMEHTapHBIX omnepanuii mpu BeimodHeHnn koMaHa INSERT wu
FIND ¢ poctoM umcna XpaHHUMBIX 3aluceid. 3almucH XpaHUThb B MAacCHBE WM CITHCKE.
Paccmotpers 1Ba ciywas: a) 3amMcH XpaHATCS B OTCOPTUPOBAHHOM Mo damMmwiusM (B
an(aBUTHOM TMOpPSAKE) BUJE;, B CIydyae XpaHEHUS B MAacCHUBE 3allMCeil HCIONB3YyHTEe MEeTOx
nenenus nonojam (cM. 3.8); 0) 3amMCH XpaHSTCS B MPOU3BOJIBHOM TMOpsIKE (Hampumep, B
HopsijiKe J00aBICHUS).

1.11. 3amucuas kamwkka [I». Pemure 3amauy 1.10, ncrnons3ys ABOMYHOE AEPEBO MOUCKA.

1.12. «3anucuas kamwkka ll1». Pemure 3agauy 1.10, ucnons3ys ABJI-gepeso.

1.13. [IpuBeaure omucanue pekypcuBHOM mporeaypsl check tree(h, p), xoropast mposepser,
asinsiercs iu aepeso ABJI-nepeBom.



1.14. 3anucHas xkHmxkKa [Vy». Pemmre 3amaqy 1.10, ucmonb3ys XdUI-Ta0NHIly ¢ pa3pelieHHEM
KOJUTM3UNA METOJIOM LIETIOUEK JTUOO0 METOJJOM OTKPBITON ajpecariu.
1.15. «Ilouck myrteit ¢ 3amanHoM cymmoii». Hamucare mporpammy, BBIBOJSIIYIO Ha 3KpaH
«YES», ecnmu B nmaHHOM JiepeBe CYIIECTBYeT IYTh OT KOpPHS /O JIMCTa, CyMMa JJIEMEHTOB B
BEPIIMHAX KOTOPOrO paBHa 3aJaHHOMY menoMy uuciay S, u «NO» — B NpOTUBHOM ciydae.
CuuTaercs, 4TO B IIyCTOM JIEpEBE CyMMa 3JIEMEHTOB IyTH paBHa 0.
1.16. [TocTaBUTH YHUCIEHHBINA SKCIIEPUMEHT, YTOOBI OMPEIACTUTh, KaK 3aBUCUT CYMMapHOE YUCIIO
CTOJIKHOBEHUI M cyMMapHOe BpeMs paboThl MpH 100aBIEHUU B X3UI-TAOJIUIly C OTKPBITON
azpecanueil u BOMHBIM xemupoBanueM K cinydailHbIX Kitoued mpu pasmepe Tabuuinl N.
HapucoBatp rpaduku 3aBUCMMOCTH CyMMapHOT'O YUCJIa CTOJIKHOBEHHM U CYMMapHOTO BPEMEHU
pabotsl ipu gobaBinenun K kimoueit ot crenenu 3anonHeHus Tabmuint € = K/ N. Hcnonb3oBaTh
N =10 007 u N =257. Cnenaiite BBIBOJ O IOJIC3HOCTH JABOWHOTO XEIIMPOBAHUsS, CPAaBHUB
pe3yibTathl co ciydaem, korna ha(K) = 1.
1.17. «Henpukacaembiii kopodib». Ha mone C3 maxmaTHOW JOCKH HEMOJBH)KHO CTOMT OCNBIN
KOpOJIb. 3aTeM Ha JIOCKE YCTaHABJIMBAIOTCS MMEIOLINE BO3MOXHOCTh JABUraThcs Oemblit pep3p —
Ha J1I00YI0 CBOOOJHYIO KIIETKY M YE€PHBIA KOPOJIb — Ha JIOOYI0 BO3MOXHYIO JJIsi HETO KIIETKY.
Jloka3aTtp, uTOo ISl JIIOOOM «BO3MOYKHOM M pa3syMHON™®)» HadaabHOW IMO3ULIMU MaT YEPHOMY
KOPOJIO MOXET OBITh OOBSBICH 3a YHCIO XOJOB MEHbIIee 25 (He3aBUCUMO OT TOTO, YbHUM
ABJIIETCS TIEPBBII XO1).
*HeB03MOXXHOHM SIBJSIETCS, HAlpUMep, MO3MIMS, KOrJa JABa KOpOJsS OKa3ajlCh HAa COCEIHUX
KJIETKaX, a HEepa3yMHOW, - KOIJla Ha COCEIHUX KJIETKaX OKa3aJuCh YEpPHBbIM KOpoJb U
HEe3aIUIIEHHBIN OelbIil Gep3s.)

2 (BeceHHMIi) ceMecTp

3ananmue 1

1. CucreMbl cUMCIEHHSA
Hanummre nporpaMMsl, BEIIOTHSIONINE CIASAYIOUINE MTPEOOPa30BaHMUS:
1.1. [TonoxuTenpbHOE JECATUUHOE LIETI0€ YUCIIO B IBOUYHOE.
1.2. OTpunarenbHOe AECATUYHOE IEI0E YNUCIO B JBOMYHOE (AOMOIHUTEIBHBIN KOJI).
1.3. JIBOMYHOE 1I€10€ YHCIIO B IIECTHAALIATEPUYHOE.
1.4. lllecTHaanatepuyHOE 1EJIOE YUCIO B ABOMYHOE.
1.5. lecatnunoe BemiectBenHoe uucio turna a) float, 6) double, B) long double B nBomuHOE
npejcTaBiIeHue: a) KOpoTKoe, 0) JUIMHHOE, B) pacIMpEHHOE.
1.6. *JlecaTmaHOE 1I€710€ YHCII0 B UnCIO, ipeacrasnernoe BCD koaupoBke: a) HeyrmakoBaHHOH,
0) yrmakoBaHHOM.
2. JInpeKTUBBI ONIMCAHUSA JaHHBIX U cerMeHTHpPOBaHus. [lepecbliku. Cnocodbl agpecanum.
2.1. Hanummre mnporpamMmy, coiepxaiiylo OOBSBICHUS ¢ WHULUAIH3AINI0 TI00aTbHBIX
nepeMeHHbIX 0a30BbIX THUMOB. Ormpeaenure, BO YTO OTOOpa)karoTCcsi STH JICUCTBHUS B
acceMOJIEPHOM JIUCTUHTE. YKaXUTE TUPEKTUBBI CErMEHTUPOBAHMSI.
2.2. Hanummre nporpamMmy, KOTopasi B acCeMOJIEpHOM JIMCTUHTE COJIEP)KUT KOMaHAbl IEPECHUIKH
C HEIOCPECTBEHHOM, ITPSAMON U KOCBEHHOM aJipecaluen.
3. Apupmernyeckne KOMAH/IbI
3.1. Hannmute mporpaMmy, KOTOpasi B aCCEMOJIEPHOM JTUCTHHTE COJIEPKUT KOMAaHIbI CIIOKEHUS,
BBIYUTAHUS, YMHOKEHUS U JICJICHUS TIEJIBIX YHCET.
3.2. Hannmute mporpammy, KoTopas peanusyeT BoiBoJ 4eTBepku u3 0 u 1 — 3HaueHwuii ¢rmaros
CF, ZF, SF, OF, He u3MeHsIs1 TEKYIIero 3HaYeHUsI PETHCTPOB, B TOM YHCIIE U perucTpa (iaros.
3.3. Hannmute mporpammy, KoTopas IMOCIeoBaTeIbHO ycTaHaBinuBaeT 3HaueHUs ¢iaroB CF,
ZF, SF, OF B 0 u 1, He u3MeHss TEKYIIEro 3HAYCHUS IPYrux (aros.
4. KomaHIbI epexoa0B U HUKJIA
4.1. Hanmmmte mporpammy, coxaepxaiiyro BerBienue (if — else). Ompenenute, Bo 4TO
oToOpakaeTcs 3Ta KOHCTPYKIIUS B aCCEMOJIEPHOM JIMCTUHTE.
4.2. HanmmmTe mporpaMmy, CojieprKaiyro MHOXKECTBeHHOe BeTBieHue (Switch). Onpenenute, BO
YTO OTOOPAXKAETCs 3Ta KOHCTPYKIIHUS B aCCEMOIEPHOM JIMCTHHTE.



4.3. Hanmmmte mporpammel, coaepkarue nukisl: a) for, 6) while, B) dowhile. Onpenenure, Bo
YTO 0TOOPAXKAKOTCS ITH KOHCTPYKIIUS B aCCEMOJICPHOM JIMCTHHTE.

5. UnpaexkcupoBanue. MaccuBbl. CTPYKTYpBI

5.1. Hanummre nporpaMmy, KOTOpasi B 3aIaHHOM TJI00aJIbHO OJTHOMEPHOM MAacCCHBE IEINbIX YHCEIT
HAXOJUT HAMMEHBIIUI 3J€MEHT M BBIBOAUT €ro Ha skpaH. Omnpenenurte, Kak HMPOU3BOAUTCA
WHJICKCHPOBAaHKE 3JICMEHTOB MAaCCHBAa B aCCEMOJICPHOM JIMCTUHTE (MHICKCHAS aJIpECallys).

5.2. Harmmmmre mporpaMmy, KOTopas B 3aJaHHOM IJI00QJbHO JBYMEPHOM MAcCHBE IIEJbIX YHCEl
HAaXOJUT HAMMEHBIIMI SJIEMEHT W BBIBOAUT €ro Ha 3kpaH. OmnpemenuTe, Kak MPOU3BOIMUTCS
WHJICKCHPOBAHKE 3JIEMEHTOB MAaCCHBA B aCCEMOJIEPHOM JIMCTUHTE (0a30BO-UHJICKCHAS a[pecarius).
5.3. Harmumure mnporpamMmy, omnpeaensmomyto cTpykrypHeii Tunm PERSON (uenoBek) co
cnenyromumu Tpems noisimu: FAMILY (bamumus), NAME (ums) u AGE (Bo3pact). O0bsiBute
NEPEMEHHYIO CTPYKTYPHOTO THIIA W TMPOW3BEIWTE ¢ HMHuImanu3anuio. Onpepenure, BO 4TO
0TOOpaXKaIOTCs YKa3aHHBIE BBIIIE ACHCTBUS B aCCEMOJICPHOM JINCTHHTE.

6. Ilpouenypsl. CTexk

6.1. Ha s3pike mnporpammupoBanus CH HanWIIUTE MpPOrpamMMmy, B KOTOPOHM JIOKAJIbHO
OOBSBIIAIOTCS ¥ WHUIHMAIH3UPYIOTCS TIEpEMEHHbIE 0a30BbIX THIOB. Ompenenure, BO 4YTO
0TOOpaXaroTcsl 3TU JEUCTBUS B aCCEMOJIEPHOM JIMCTHUHTE.

6.2. Ha si3pike mporpamMmuipoBanusi Cu HaIUIIKTE TPOrPaMMy, COACPKAIIYIO (YHKIIUIO, KOTOpas
NPOU3BOJUT CYMMHPOBAaHHE MAcCHBa eNbIX uncer. Orpeaenure mo acceMOIepHOMY JIMCTUHTY, KaK
HIepeIatoTCs TTAPaMETPhI B 3Ty (PYHKIIMIO U KaK BO3BPAIIACTCsl BO3BPAILIAEMOE 3HAUYCHHE.

6.3. Hanumure mnporpammy, coaepxkamiyto (QyHKIUIO, KOTOpas BO3BpallaeT yKa3aTelb.
Onpezaenute Mo acceMOJIEPHOMY JIMCTHHTY, KaK BO3BPAIIACTCSl BO3BPAIlaeMOe 3HAYCHHUE.

3aganue 2
1. Jloruyeckue U CIBUIOBble KOMAaH/Ibl
1.1. Ha sa3sike nporpammupoBanusi CH HallMIIUTE IPOrPAMMY, aCCEMOJIEPHBIN JIUCTUHT KOTOPOM
COJICPKHT JIOTUYECKHE U CIIBUTOBbIE KOMAH/IbI.
2. IlemouyeyHble KOMaH/bI
2.1. *Ha sa3blke mporpammupoBanusi CH HalMIIUTE IPOrpamMMbl, acceMOJepHble JIMCTUHTU
KOTOpBIX COJEpKaT IEeMOYeyHble KOMaHbl: a) MepechlIKM Ienoyek (MOovs), 0) cpaBHEHUs
ierouek (CMpS), B) CKaHUPOBAHUSI IIEMOYKH (SCAS), T') 3arpy3ku snemenTa u3 memnouku (10ds), )
COXpaHEHUsI AJIEMEHTa B 1ierouke (Stos).
3. Apudmernyeckui conpoueccop
31 Ha s3bike nporpammupoBanus CuH HamuIIMTE OpOrpaMMmy, COAEpKallylo (YHKIHIO,
KOTOpasi NPOM3BOAUT CYMMHPOBAaHHE MAacCHBa BEIIECTBEHHBIX uucen. Omnpenenure 1o
acceMOJIEpHOMY JIMCTUHTY, KaK IepeatoTcsl MapaMeTpsl B 3Ty (QYHKLHIO M KaK BO3BpalllaeTCs
BO3BpAIlla€MO€E 3HAYCHHUE.
3.2. Hanumure QyHKIMIO BO3BEJIEHUS MPOU3BOJIBHOIO BEIIECTBEHHOTO YHUCIIAa B MPOU3BOJIbBHYIO
CTereHb X Y, MCrob3yst KoMaH bl conporeccopa fyl2x (=y * logz x, X > 0 — B BepIIHHE CTeKa, y
— moboe B peructpe ST(1), pesynbrar — nocie ounctku ST(0) u ST(1) B BepunHe creka),
f2xml (=2*-1, -1 <x < 1) u fscale (= 2%, X — menoe co 3HaAKOM).
4. MHoromoay./ibHble NporpamMmbl. CBS3b € SI3bIKAMH BHICOKOI'0 YPOBHS
4.1. Hanumunre nporpammy, COCTOSIIYIO U3 JBYX MOAYyJeH. B roloBHOM Mojyie, HAMCAHHOM
Ha s3plke CH, 3aJaHbl: MacCHB LEJNBIX YMCEN M MAacCUB BEIECTBEHHBIX uucen. M3 monyns,
HAIllMCAaHHOTO Ha s3bIke AccemOiiepa, BBI3BIBAIOTCA ABE (PyHKIMU: sUMI, Bo3Bpamaromas
3HaYeHHE CyMMBbI MacCHBa IIENbIX Yucell, U (GyHKIMS SUM2, BO3Bpallarolias 3Ha4YeHUE CyMMBI
MacCHBa BEIIECTBEHHBIX YHCEI.
5. Makpocpeacrsa
5.1. Hamummte yHKIMIO, BRIBOISIIYIO Ha dKpaH 3HadeHui ¢uaroB CF, ZF, SF, OF. Hanucartp
u ucnonb3oBark MakpoonpeaeneHue OUTF, BbI30B KOTOpPOro MNPUBOAWUT K T€HEpaluu
MOCJIEIOBATEILHOCTH KOMaH/I, peayin3yroIuX BbIBO yeTBepku U3 0 u 1 — 3nayenuit ¢pnaros CF,



ZF, SF, OF, u He M3MEHSIOIIEro TEKYIIETro 3HAUYEHHs] PErucTPOB, B TOM YHUCIE U PETUCTpPa
¢dnaros.
HunuBuayaibHble 331a4M 1Sl NPOrpaMMHPOBaHusI Ha si3bIke AcceMOJiepa
Kaxzomy cTyzneHTy BblJaeTCsl CBOM BapUaHT 3a/laHUsL.
IMocTaHoBKa 3aga4n
Jan TekcT (mocnaenoBaTeIbHOCT, CHMBOJIOB), conepikantuii He 6osee 100 amemenToB. [IpusHakom
KOHIIa TEKCTA CUUTAETCSA CUMBOJ € Koz1oM 0.
TpeOyercs:
e BBecTu TEKCT C KJIaBHATYphI U 3allMCaTh €ro B namsaTe OBM.
e Omnpenenuts, 001aJa€T JIM 3TOT TEKCT 33JaHHBIM CBOMCTBOM, yKa3aHHbIM B Bamiem Bapuante
3a/laHusl.
e JlpeoOpazoBath TekcT mo mnpaBwily 1 Bamero 3amanus, ecnu oH oOnajgaer 3aJaHHBIM
CBOWCTBOM, | T10 MPaBHITY 2 — B IPOTUBHOM CITy4ae.
e BriBecTH Ha SKpaH UCXOJIHBINA U IPeoOpa30BaHHbIN TEKCTHI, a TAKXKe HOMEP U (HOPMYIUPOBKY
NPUMEHEHHOTO MPaBHJIa.
BapuanTsl 3a1anust
CBoOIICTBO HCXOAHOI0 TEKCTA:
1. TekcT okaHUMBAaeTCs 3arJIaBHOW JATUHCKOW OYyKBOHM, KOoTOpas Oojbllle HE BCTpedaeTcs B
TEKCTE.
Tekct HaunHaeTcs NUQPPOH 1 okaHUMBaeTcs LU(POH, MpUYeM 3TU HUQPBI PA3TUUHBI.
TexcT HaunHAETCs TATUHCKOM OYKBOW M OKAHUMBACTCS JIATHHCKOM OYKBOIA.
TekcT coepKUT He MEeHee TPeX JIATUHCKUX OyKB.
TeKcT COepKHUT paBHOE KOJIMYECTBO 3aTJIaBHBIX U CTPOYHBIX JATUHCKUX OYKB.
. TekcT He coepKUT MHBIX CUMBOJIOB, KpOMe UM U JTATUHCKUX OYKB.
HpaBnJIO 1 npeoGpa3oBanus Tekcra:
1. 3aMeHUTbH KaKIYIO 3arjlaBHYIO JATUHCKYIO OyKBY cienyroiei no andasury (A—B, B—C,...,
Z—A).
2. 3aMEHHUTh KaXIyl0 HEHYJIEeBYI0 LHU(pPY COOTBETCTBYIOIIEH €l IO MOPSJIKOBOMY HOMEpPY
CTpOYHOU OYyKBO# JaTuHCKOro andasura (1—a, 2—b u T.1.).
3. 3aMEeHMTh KaXIyl0 3arjiaBHYIO JIATMHCKYIO OyKBY LU(POH, YMCIOBOE 3Hau€HHE KOTOPOMH
pPaBHO OCTAaTKy OT JEJICHHS MOPSAKOBOrO HOMepa OyKBBI B alihaBUTE HA IECATh.
4. 3aMeHUTh KaXIYI CTPOYHYIO JIATUHCKYIO OYKBY COOTBETCTBYIOILEH 3arjaBHON OyKBOM
(a—A, b—B,...,2-2).
5. 3aMEeHMTh KaXJIyl0 3arjaBHYI0 JIATUHCKYI0 OYKBY COOTBETCTBYIOUIEH CTpOUHOW OyKBOM
(A—a, B—b,..., Z—>12).
6. 3aMEHUTh KaX1yI0 3arjIaBHYIO JIJATUHCKYIO OYKBY «CUMMETpHUHOW» B andasure (A—Z, B—Y
, Z—A).
IIpaBuiio 2 npeo0pa3oBaHus TeKCTA:
1. TlepeHecTn B Ha4alo TEKCTa BCE BXOMSIINE B HETO IHU(PHI C COXpaHEHHEM IOPSIKA HX
CJIeZIOBaHMUSL.
[TepeBepHYTH TEKCT, HE MCITOB3YSI JOTIOIHUTENBHYIO TTAMSTh.
[ToBTOPUTH KaXKbIli CUMBOJI TEKCTA.
Y namute U3 TEKCTa BCe MMOBTOPHBIE BXOXKIICHHUS €r0 TIEPBOTO CHMBOJIA.
OcCTaBUTH B TEKCTE TOJIBKO T€ CUMBOJIbI, KOTOPBIE BXOAST B HETO POBHO OJIMH pas3.
B xax10ii rpyrie cieayonmx moAps A OMTMHAKOBBIX CHMBOJIOB OCTaBUTH TOJILKO OZIFH.
TpedoBanus k nporpamme
1. BbIBOA WMCXOMHOTO TEKCTa JOJDKEH OBITh BBHITIOJHEH Cpa3y TOCie BBOJA, 1O aHaIM3a |
npeoOpa3oBaHusl.
2. BeiBom TpeoOpa3oBaHHOTO TEKCTa JOJDKEH OBITh BBHIMOJHEH TOJBKO IOCTE 3aBEpIICHUS
npeoOpa3oBaHusl.
3. AnroputMbl TipeoOpa3oBaHusl MO TpaBwiaaM | W 2 IOMKHBI OBITH OGOPMIIEHBI B BHIE
HOJIPOTPAMM.
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4. TlporpaMMa J0JKHA COXPAHATH pabOTOCIIOCOOHOCTH MPH JIIOOBIX BXOAHBIX JAHHBIX.
4. Kputepuu olleHMBaHUSA

3a Kax/Iblif BONPOC U3 KOHTPOJIBHOTO 33JJaHUs CTYJeHT noiy4aeTr ot 0 10 MakcuMalbHOTro Oasa
B 3aBHCHMOCTH OT IIOJIHOTBI MPEICTABICHHOr0 OTBeTa (pemieHus). Kpurepuu mpocTaBieHusI
0aIOB  YTBEPXKAAIOTCS HA  3aceaHUd  y4eOHO-METOIUYECKOW KOMHCCHH  Kadelpsl.
[IporieHTCyMMapHO HaOpaHHBIX 0AJUIOB OT MaKCUMAJIbHO BO3MOYKHOT'O KOJIMYECTBA ONpEACIsIeT
OIICHKY 33 TEOPETUYECKHE 3HAHMS 110 KaXXJI0My KOHTPOJIBHOMY 3a/I1aHUIO:

Orenka HabGpanubie 6ayisl
otiinyHo (10) 6omee 88%

oTIInYHO (9) ot 78% o 88% BKIFOUHTETHHO
orinyHo (8) ot 68% 110 78% BKIIIOYHTETHHO
xopoo (7) ot 58% 10 68% BKIFOUHTETHHO
xoporio (6) oT 48% 1o 58% BKIIFOUUTEITLHO
xoporio (5) ot 38% 10 48% BKIIIOYHTEIHHO
YIOBJICTBOPUTEIILHO (4) ot 28% o 38% BKIIOUHTEITHHO
yJIOBJIETBOPUTENHHO (3) ot 18% no 28% BKIIFOUUTEITLHO
HEYJIOBJICTBOPUTEIHHO (2) ot 08% 1o 18% BKIFOUHTETHHO

HEeYyI0BJIeTBOpUTEIHHO (1) He 6omee 08%

Kaxnas naGopatopHass pabora M 3ahaya U3 33JaHUS NPU IOJHOM IPaBWIBHOM pELICHUU
OIICHUBAETCA B OIPEACICHHOE KOJWYECTBO OaiioB oT 5 g0 25. bamisl 3a MOTHOCTBIO
IPaBUIbHOE PpEIICHUE OIPEeNIAIOTCS MpenojaBaTels MM M YTBEpXKIAIOTCS Ha 3acelJaHuu
y4eOHO-MeTOouUecKo Komuccuu kadenpel. IIponeHTcymMMapHo HaOpaHHBIX OauiOB  OT
MaKCHUMaJIbHO BO3MO>KHOT'O KOJIMYECTBA ONpPENENsieT OLEHKY 3a IPAaKTUYECKHE 3HAHUS CTYJEeHTa
110 BBIIIETIPUBECHHON TabIuIE.

Urorosast omenka 3a aud@epeHIMpPOBaHHBIA 3a4eT BBICTABISIETCS HAa OCHOBAHUM OIICHOK,
MOJTYYEHHBIX 32 KOHTPOJbHBIE paboThl (majee X W Y), ¥ OLEHKH 3a 3amaHus, (mamee Z) mo

cieayroniei popmyie (X+y)*z/(z+(x+y)/2), ¢ okpyriaeHreM pe3yibTaTa J0 [eJIOT0 CBEPXY.

5. MeToauyeckue MaTepuaJbl, onpeaesiioiye nNpoueaypbl oleHMBAHUA 3HAHUH, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJILHOCTH

BpeMH IMPOBCACHUA Kaxa0i KOHTpOJ’IBHOﬁ pa6OTLI COCTaBJIsACT 2 AKaICMHUYCCKHUX YJaca.

Bo BpeMs MPOBCACHUA KOHTPOJIbHBIX pa60T 06yqa}oumec;1 MOTYT HOJIb30BATbCA nporpaMMoﬁ
JUCIHMITIIMHBI 1 JIFOOBIMHU PYKOIIMCHBIMU MaTCpHraiaMu.



