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)

N0 THCHUTIJINHE: Nudopmarnka
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

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 siBnsiercss BBogHBIM 11t oOydaromuxcsi B MHQOpMaruky U MH(OpMalHoOHHbIE TeXHONOTHH. CTyaeHTbI
O3HAKOMATCA C KJIACCUYECKUMM CTPYKTYpaMHU [@HHBIX: CIIMCOK, CTEK, OYepedb, O4epellb C IPUOPUTETOM,
accouuatuBHBIA MaccuB. [IpuobpeTyT mpakTuky peanuzanuu 0a30BbIX aJrOpUTMOB: Ha rpadax, nepedop c
BO3BpATOM, >KaJHble anroputMbl. OOyuaromuecs: U3ydar MOHATHE aJTOPUTMHUYECKOH CI0KHOCTH. CTyIEHTHI
Hay4aTcsl U3MEPSTh IPOU3BOIUTEILHOCTD IPOTPaMM, YCBOSIT OCHOBHBIE METOJIBI UX ONTHMHU3ALUH.

1. leau u 3apauu

Meap AUCUMNIMHBI

q)OpMI/IPOBaHI/IC 0a30BBIX 3HAHUI II0 HH(bOpMaTHKe JJIA ﬂaHLHeﬁmeFO HUCIIOJIb30BAHUA B JpPYyTHUX
007aCTsIX  MaTeMaTUYECKOIo 3HaHUA n  JUCHUIIIMHAX €CTCCTBECHHOHAYYHOT'O COZCPIKaAHHUA;
(bOpMI/IpOBaHI/Ie I/IH(i)OpMaLII/IOHHOf/’I KYJIbTYPBI, HCCJICAOBATCIIbCKUX HABBIKOB U CIIOCOOHOCTH
IIPUMCHATDH 3HAHU HA ITPAKTHUKE.

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

— ¢opmupoBaHne HWH(GOPMALMOHHON KyJBTYPbl: YMEHHE JIOTUYECKH MBICIUTh, IPOBOJHUTH
J0Ka3aTeNIbCTBA OCHOBHBIX YTBEPKICHUM, YCTAaHABINBATD JOTHUYECKUE CBS3H MEXAY NOHATHIMY,

— ¢opMmupoBaHME YMEHM W HaBBIKOB IPUMEHATh IOJNYYCHHBIE 3HAaHUS JJS  PEIICHUs
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 AnanusupyeT 3a1ady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CniocobeH aHanmM3upoBarh MOCTABICHHYIO 3aady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

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

npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEIICHUH 3aa4  |MaTeMaTHYeCKHe METOIbl W TPHUKIQJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHmIeHWs  Hay4yHbIX  33Ja4 B
TpeboBanua HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNBHON 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO TIOMCKA H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH) u (wiM) TexHoJOormYeckod wuHpopMauud B OOJACTH
TEXHOJIOTMYECKON MH(POPMAIMHK AJIs pelieHnsT  |poeCCHOHATBHON AEATEIbHOCTH




(dyHIaMEHTANBHBIX U MPUKIATHBIX 3314

OIlK-4.4 Bnageer HaBbIKaMU pabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS 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 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUN U pa3paboToK

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HAa OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHATBHOM 3KCILTyaTalluu

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
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[K-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
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

[IK-2.2 VYMmeer HaxOIUTh
OTIPECIISAIONINE H3y4yaeMoe SIBIICHHE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYHHBI

KJIIOYEBbIE  IapaMeTpbl,
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 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

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

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
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  QJITOPUTMOB,
HEpa3pelmnMOCTH;
OCHOBBl  OJJHOI'O

MpoOIEeMbI

HUJIM  HCCKOJIBKHX

AJITOPUTMHUYICCKUX

AJNTOPUTMUYECKONM  CIOXKHOCTH M QJITOPUTMHYECKOU

S3bIKOB  IIPOTPaMMHPOBAHMS, 00LIHe

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 APXUTEKTYPHI EKTPOHHO-BBIUUCIUTENbHON MamuHbl (OBM), npeacrasienus nHpopManuy B
OBM u apXuTeKTypHbIE IPUHLHUIIBI TOBBIIICHUS UX TPOU3BOAUTEIBHOCTH.

YMETB:

Bribupars ontumanbHbIie JITOPUTMBI AJ11 COBPEMEHHBIX IIPOTPaMM;
pa3pabaTbIBaTh MOJIHBIC 3aKOHUYCHHBIE IPOTPaMMbI Ha OHOM M3 SI3BIKOB IPOTrPaMMHPOBAHUS BEICOKOTO

YPOBHS;
paspabarbIBaTh POTPaMMBbI

Ha OJAHOM WM HECKOJBKUX A3bIKaX IIPOrpaMMHUPOBAHUSA  KakK

HUHAWBUAYAJIBHO, TAK U B KOMAHJIC, C UCIIOJIb30BAHUCM COBPCMCHHBIX CPCACTB HAIIMCAHUA U OTIAAKHU

porpamu;

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

HCIIOJIB30BaTh 3HaHUA 3 ()

WHpOpPMATHKE

JUTSt MIPHIIOKEHUS B WHHOBAIlMOHHOM,

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

BJIAJIETh:




O):[HI/IM WM HCCKOJbKHMMHU COBPCMCHHBIMHU A3bIKAMU TIPOTPpaAMMHUPOBAHUA W MCETOAAMU CO3MAaHUA
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 MHGOpPMAIUN B MaMITH
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.

[lonsarue o ¢opmanbHbIX s3bIKaXx. CI0cOOBI CTPOroro onucanusi (GopManbHBIX SI3BIKOB, MOHSITHE O
MeTas3bIKax. A(aBUT, CHHTAKCUC U CEMaHTHKA aJITOPUTMUYECKOTO si3bIka. OmHMcaHue CHHTaKCHCa
SI3bIKA C TIOMOIIBbIO METATMHIBUCTUYECKUX (POPMYII MU CHHTAKCUUECKHX IHArPaMM.

S3biku  mporpammupoBaHus. OOmue XapaKTepUCTUKU S3BIKOB IMIPOTpaMMHUpOBaHMs. AudaBur,
UMEHa, CIy)XeOHbIE CJIOBa, CTAaHAApPTHBIE HMMEHA, YMCJIA, TEKCTOBBbIE KOHCTAHTBI, Pa3ACiIUTEIH.
ITpenpoueccop u KOMMEHTapHN.

Tunbl pganHbIX, ux kiaccupukanus. IlepemeHHble W KOHCTaHTHL. CKaJipHBIE THUMBI JAHHBIX H
omnepanuy Hag HUMUA. CTapIIMHCTBO ONEpaluii, cTaHAapTHbIE (YHKINH. BbIpaxkeHus U MmpaBuia ux
BbIuncienus. Oneparop nprucBanBaHusl.

@aiinbl. CrangapTHble GYHKLIMH BBOAA-BBIBOAA.

[Ipocteie u ciaoxHbie oneparopsl. [lycToll, cocTaBHOM, ycnoBHBIN oneparopsl. Oneparop BapuaHTa.
Omneparop nepexona.

Omneparop nukia. [TporpammupoBanue peKyppeHTHBIX COOTHOLIECHUIA.

CocraBHbIC TUIIBI JAaHHBIX. MacCHUBBI.

Onucanne ¢ynkumii (mponenyp). @opmanbhbie u dakTrueckue napaMerpbl. CrocoObl nepeaadn
napametpoB. Jlokanu3zanus uMeH. [To6ounsie 3¢ dextsr. UTepannu u pexypcun.



CCBUIOYHBIA THI JAaHHBIX. MeTonbl BBIJICJIICHHMS IIaMATH: CTATUYSCKMH, IUHAMHYECKHM M
aBromarnueckuii. Ctpykrypsl. buroBsie moins. Oowenunenus. [lepeuncnenns. exnapanus typedef.

2. ANTOPUTMBI U CTPYKTYPbI JaHHBIX

AOGCTpaKTHBIE CTPYKTYpPbI JAHHBIX: CIIHCOK, CTEK, OYepe/ib, Ouepelb C IPUOPUTETOM, aCCOLIUATUBHBIN
MaccuB. OrtoOpaxkeHHe aOCTPAKTHBIX CTPYKTYP HAHHBIX Ha CTPYKTYpbl XpaHEHHUS: MAacCHUBBI,
JIMHEWHbIE CIIUCKU, JEPEBbS.

Pa3znuyHble peann3anuy acCOLMATUBHOIO MAcCHBA: JBOMYHbIE aepeBbs mnoucka (ABJI-nepesbs,
KpacHO-u€pHbIe JepeBbs), IMepeMellaHHble TaOnuiel (C NPSIMOW M OTKPBITOM aapecamuei,
UCITIONIb30BaHME TEXHUKM JBOMHOTO XJIIMPOBAaHMA TPH OTKPHITOH anpecaruu). OueHkH
AITOPUTMUYECKOHN CI0KHOCTH OIEpaluii NOKCKa, T00aBICHUS U yAaJICHUs SJI€MEHTA.

Krnaccuueckue anroputmbsl: mepeGop ¢ BO3BPATOM, >KaaHble anropuTMbl. [Ipumepsl anroputmoB
pabotel ¢ rpadaMu: MOMCK MUHHUMAJIBLHOIO OCTOBOIO JEpEBa, MOMCK Kparyaiiero myTH, 3ajada
KOMMHUBOSIKEPA.

3. Benenue B aJqropuTMeI

[lonsTne BHYTpeHHEH W BHEINIHEW COPTUPOBKH. YcroluuBas copTupoBka. CoprupoBka in-place.
CopTupoBKa NPOCTHIMU BCTaBKaMHM, MPOCTHIM BBIOOPOM, METOA «Iy3bIpbkay. llleiikep copTupoBKa.
Meton Ulenna. beictpast coptupoBka Xopa. CoptupoBka ciausiHueM. [lupamMugansHas COpTHPOBKA.
OneHka TpyaOEMKOCTH.

4. BeeneHHE B TEOPHUIO alITOPUTMOB

UnTtyntnBHOE moustue aaropurma. CoicTBa anroputMmoB. [loHsaTHe 00 MCIONHUTENE aNropuTMa.
AnropuT™M Kak mpeoOpa3oBaHHME CIOB W3 3amaHHOro andasuta. CBA3b HOHATHSA alropurMa c
nonatueM ¢yHkuun. MammHa Teropunra. Hopmanbable anroputmbl MapkoBa. Bwraucnmmeie
¢ynkmu ¥ ux cBoiictBa. HeBbrunmciumble (yHkunu. PaznuuHble SKBHBAJICHTHBIE OIPEAETICHUS
MHOECTBA BEIYUCIUMBIX QYHKIUH. ANTOpUTMUYECKAS CIIOKHOCTD.

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

VYpoBHU abcTpakTHOrO npeactapienns IBM, s3pik AccemOnepa U MallMHHBIE KOMaHAbl CPEIU HUX.
DyeMeHTHl M KOHTEKCT MAIIMHHOTO HpeacTaBieHus uH(opmanuu. TpaHCIAUsS M MHTEpHpeTanus
nporpamm U komana. Kparkoe onncanue ycrpoiicte 9BM u cxema ux B3aumoneicTsus. CTpykTypa
neHTpainbHoro mporneccopa (L[IT). Peructpei, apudmeTnko-1oruyeckoe yCTPOWCTBO, YCTPOHCTBO
ynpasienus. Cxema paborsl DBM. KsmmpoBanue u uepapxusi ycTpoiicts xpaHenus. OneparuBHas
namsaTh OBM. Sueiiku, agpeca, MalIMHHBIC CJIOBa, pas3psjabl, OUTHL. JIBOWYHOE MpeICTaBICHHE
uHpopmaunu B OBM, mpuunHbl BeIOOpa Takoro mpencrasieHus. Bzammopeiicteue OBM npyr c
npyroM. OJJHOBPEMEHHOCTb U 1apaJIJIeIbHOCTb.

6. Uepapxus namstu

Texnonorun xpaneHus AaHHbIX. JlokaneHOCTh. Mepapxus BUIOB MaMSITH M NPUHIUI KIIIUPOBAHHUS.
Kom-namste.  Co3maHue  KOLI-OPUEHTHPOBAaHHBIX — IIporpamMM. BiusHue  K3LI-maMsaTd  Ha
MIPOU3BOIUTEIBHOCTb.

7. MamuHHOE IpeICTaBIeHUE TPOrPaMM

Koaguposanue nporpamm. @opmarsl ganHbeix. OOpamienue K JaHHBIM. ApudMeTndeckue 1 OUTOBbIC
onepauu. Komanas! ynpasnenus. [Iponenypsl. Maccusbl. HeomHOpomHbIE KOHCTPYKIMH JAaHHBIX.
Vkazarenu. HMcrnonb3oBaHue oTiIaguuka. HeKoppekTHble CCBUIKM H  IepernoiHeHue Oydepa.
64-6utHoe pacumpenne [A-32. [IporpaMMel ¢ mIaBaromieid TOYKOM.

8. OnTumu3anys mporpamMm



Bo3MOXXHOCTH 1 OTpaHMYEHNS ONTUMHU3UPYIOIIUX KOMOWIATOPOB. M3MepeHne Npon3BOAUTEILHOCTH
nporpamm. Mckimouenne HeApPEeKTUBHOCTH IIUKIOB. YMEHBIICHNE KOJIMYECTBA BHI30BOB MPOLEAYD.
HckiroueHne HEHYXHBIX CCBUIOK B IaMsATh. [loHsATHE 0 cOBpeMEeHHOM Ipoueccope. PazBopaunBanue
LUKJIOB. YBEIMUYEHUE CTENEeHHM hapauienusMa. Pesynprar ontumuszanuu koga. OrpaHuuuTenu
npou3BoaUTENbHOCTU. [Ipon3BoauTenbHOCTh mamMsATH. OOHAapyKEeHHE M HMCKIIOYEHHE MeCT MOoTepu
IIPOU3BOUTENBLHOCTH.

9. llpeacrasienue nadopmanuu B namsata IBM

JlBonuHast cucrema cumcieHus. lllectHagumarepuuHas Horanus. CioBa W pa3Mepbl JaHHBIX.
[Ipencrapnenus menblx yucenl B Gopme ¢ GUKCHPOBAHHOW TOUYKOHU (mpencTaBieHUe Oe33HAKOBBIX
YHCelN, TMPEJCTABICHHE 3HAKOBBIX YMCEN B NIPSMOM U JIOMOJHHUTENBHOM Kozax). OcoOeHHOCTH
CIIOKEHUSI ¥ BbIUMTaHUs enblx unces. ®naru. [IpencraBienne BemeCcTBEHHBIX YuceN B Gopme ¢
TUIABAIOIICH TOYKOH. Pa3MmemieHne 4YHCIIOBBIX JAHHBIX B MaMATH. J[BOWYHO-IECATUYHBIC 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 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoAuMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJISI CaMOCTOSTEIbHOIO H3yuYeHMs,
JIOKa3aTeJIbCTBO OTACIBHBIX YTBEPKICHU, CBOMCTB;

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

— MOATOTOBKY K J1JAOOPaTOPHBIM 3aHATHUSM, 3a4ETY.

PyKoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
UHAUBUYaIbHBIX KOHCYJIbTALUM.

ITokazareneM BIQAECHUS MaTepUaoM CIYXKHUT YMEHHE pemars 3aaadd. Jns GpopMHUpOBaHHS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS HAa NPAKTUKE CTYACHTY HEOOXOIMMO peliaTh KaKk MOXKHO OoJibIie
3amad. [lpu pemenny 3a1a4y Kaxkaoe JeiicTBHE HEOOXOMMO apryMEHTHPOBATh, CChUIASICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHMUS.

ITpu noxaroroBke K 1a0OpPaTOPHBIM 3aHATHAM HEOOXOAMMO IOBTOPSITH paHee M3yUCHHbIE OCHOBHBIC
noHATHs. B Havase 3aHATHS, KaK IPaBUIIO, TPoBOAUTCS KOpoTKuil (10-15 MUHYT) onpoc mo marepuaiy
MPOUICIINX 3aHATHH B YCTHOM WM muchMeHHOU (opme. OOBIMHO TPUICPKHUBAIOTCS CIEIYIOIICH
CXEMBI: U3YUYCHHE MaTepuaia JEKIHHA 1O KOHCIEKTY B TOT )K€ JIeHb, Korna Oblla MpocaylaHa JeKIHs
(10-15 muHyT); IOBTOpeHHE Marepuana HakaHyHe cienyromei nexnuu (10-15 munyT), MpopaboTka
y4eOHOro Marepuaia 1Mo KOHCIEKTaM JIeKIUH, yueOHOH U HayyHOW JHUTepaType, MOArOTOBKA OTBETOB
Ha BOIPOCHI, NPEIHA3HAUCHHBIX AJIS CaMOCTOATENbHOro u3ydeHus (1 dac Henenro), MOATOTOBKA K
MPaKTUYECKOMY 3aHATHIO, pemieHue 3agad (1 wac). BakHo n0OOMTBHCS MOHMMAHUS HM3y4aeMOTrO
Marepuaja, a HE MEXaHUYeCKOro ero 3anoMuHaHus. [Ipu 3aTpyaHEHUM U3y4YeHMs OTAEIbHBIX TEM,
BOIIPOCOB, cjeqyeT oOpamarbcs 3a KOHCYJIbTalMAMU K JIGKTOPY HJIM MPENoJaBarelio, BeXyLeMy
nabopaTopHbIC 3aHATHSI.

OO0si3aTennbHBIM TPEOOBAHUEM SIBIISIETCSl BBIIOTHEHUE JOMAITHUX PabOT, KOTOpble OQOPMIISIOTCS B
CHelraIbHO OTBEIEHHON AJISl 3TOTO TETPAAX U CUCTEMATHUECKH CAAIOTCA Ha MPOBEPKY.
ITpoMe:KyTOYHBII KOHTPOJIb 3HAHUH NMPOBOAUTCS B BUAE KOHTPOJBHBIX PalbOT, HA KOTOPBIX CTYACHTY
npeularaeTcsi PelInTh HECKOJIBKO 3alad, a Takke CTYICHTY B XOlI€ OCBOCHHs Kypca HeoOXOoIuMOo
BBINIOJIHUTH JIBE JOMAIIHUE HHINBUIyaJIbHbIE Pa0OTHI C NX MOCIEAYIOIIEH 3alUTON.

JlononHutenbHas IUTEpaTypa:

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
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 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
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 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
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 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
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 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
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
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHHYECKOI
u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs 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 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaeT CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIlluu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJOTUYECKOM)

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 HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX

[IK-1.8 Brnageer nHaBbikamMu pabOTBI C COBPEMEHHBIMHU
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

[IK-2.2  VYmeer HaxoguTh  KIIOYEBBIE  IapaMeTpHl,
OIIpEeNeJIAIOIIME HU3yyaeMoe SBJIEHHE, W IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

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

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

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

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
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;

CBOWCTBA  aJrOPUTMOB,  MPOOJIEMBI
HEpPa3peIIuMOCTH;
OCHOBBl OJHOTO WJIM HECKOJIBKHX

AJITOPUTMUYCCKUX  A3BIKOB

aHFOpHTMH‘leCKOf/'I CJIO’)KHOCTH u AJIropuTMH4C CKOM

MpOrpaMMHpOBaHus, 0OIIHe

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

MPUEMBI Pa3pabOTKU IPOrpaMM;

o01IMe MOHATHS O CTPYKTYPax JaHHBIX: CTEKH, O4E€PEH, CIIUCKH, AePEBbs, TAOIHIIbI;
OCHOBBI apXUTEKTYPbI 3JIEKTPOHHO-BBIUMCINTENbHON MamuHbl (OBM), npeacrasnenus: uHGoOpManuu B
OBM 1 apXuTeKTypHble IPUHLHUIIBI IOBBIIIEHUS UX IPOU3BOAUTEIBHOCTH.

yMeThb:

BriOupars onTHManbHbIe aNTOPUTMBI TSI COBPEMEHHBIX IIPOrpamMM;
pa3palarbIBaTh MOJIHBIC 32aKOHYCHHBIE IPOIPaMMBbl HA OJJHOM M3 SI3BIKOB TPOIPAMMHPOBAHUS BEICOKOTO

YPOBHS;
paspalarbiBaTh MPOrpamMMbl

Ha OJHOM WJIM HCCKOJBKHX A3bIKAX IIPOrpaMMHUPOBAHUSA KaK

WHAWBUAYAJIIbHO, TaK U B KOMAaHJC, C UCIIOJIb30BAHUEM COBPECMCHHBIX CPCACTB HAIIMCAHUA W OTIAJAKU

porpamm;

MPUMEHATh 00BEKTHO-OPUEHTUPOBAHHBIN ITOIXOA AJISl HAIIMCAHUS IPOrpamM;

HUCIIOJIb30BaTh 3HaHUA 1o

uHpopMaTuKe A

OPHUITOXKCHUA B I/IHHOBaL[I/IOHHOI\/’I,

KOHCTPYKTOPCKO-TEXHOJIOTMYECKOH U TPON3BOACTBEHHO-TEXHOJIIOTHUECKOH chepax AeaTeIbHOCTH.

BJA€Th:

O):[HI/IM WM HCCKOJBKHMMHU COBPCMCHHBIMHU A3bIKAMU TIPOTPpAMMHUPOBAHUA U MCETOAAMU CO3MaHUA
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. [lepevyeHb THMOBBIX 3aaHUIi, HCIOJIb3YEeMBbIX /IJIsl OLlEHKH 3HAHUI, yMeHH i, HABBIKOB
[Tpomexyrounast arrectanus mo aucuuruinae «MHbopmarnkay ocymiecTBisiercs B (opme
muddepennrpoBanHoro 3ayeta. uddepeHunpoBaHHbIN 3a4eT BBICTABISETCS MO pe3yibTaTaM
paboThI CTy/IeHTa B TEUEHUE CEMECTpa Ha OCHOBE OLIEHOK 3a JabopaTopHbIe paboTHI, JOMAITHUE
3aJ]aHusl, KOHTPOJIbHBIE PAaOOTHI.
1 (ocenHwmii) cemecTp
3AJAHHUE 1
1. Mamunbl TeropuHra
0O603HaunM kak NoMHOXKECTBO BCEX HEOTPULIATEIBHBIX LETbIX YUCEIL.
Ornucath MamuHbl THIOPUHTA, KOTOPBIC PEATU3YIOT:
1.1. Cuetuuk yetHocTH. Bhixon mammubel TriopuHra pasen 0 unu 1 B 3aBUCHMOCTH OT TOTO,
YETHO WJIM HEYETHO YHUCIIO €AMHMIl B mocienoBaTesbHOCTH U3 0 u 1, 3amMcaHHOM Ha JieHTE
MamuHbl Thropunra. B KoHIe mocienoBaTenbHOCTH CTOUT cUMBOJ B. B HawaneHOM cocTosiHUU
TOJIOBKA BUIUT ITEPBbIN JIEBBIA CUMBOJI.
1.2. NuBepcwuro 3amannoro ciosa B andasure {0, 1} (0 3amensier Ha 1, a 1 — Ha 0).
1.3. «IlepeBopaunBaHuey 3aJaHHOTO CJI0Ba B aindasure {a, b, C}.
1.4. Cnoxxenue JOByx uyHmcen U3 MHoXkecTBa No, 3amMcaHHBIX Ha JIGHTE B BHUJE
[OCJIEI0BATENbHOCTH €IMHHULL, @ UMEHHO:
0->0,1->01,2->011,3->0111,4-> 01111, ...
HazoBéM ory 3amuce edunuynou 3anucvlo 4Yuciaa. 3allCU YHUCENl pa3JelIeHbl Ha JIEHTE
HECKOJIbKUMH MYCThIMHU siueiikamu. PaccMoTpuTe pa3inyHble BApHAHTHl HAYaJIbHOTO MOJIO0XKEHUS
TOJIOBKM MamuHbl ThIOpUHTA.
1.5. Cnoxenue aByx uucen u3 No, JaHHBIX B IBOUMYHOIN CHCTEME CUHCIICHHUS.
1.6. Pacrio3naBaHue MpaBHIBHBIX CKOOOYHBIX BhIpaKeHH. [IpaBuibHOE CKOOOYHOE BBIpAKEHHE
— 9710 cioBo B andasute A = {(,)}, KOTOpOe MOXET MOTYyYUTHCS, €CIU U3 apU(PMETUIECKOTO
BEIPQXXCHHS YIAIUTh BCE CHUMBOJIBI, KpoMe CKOOOK. I[Ipumepbl TpaBHIBHBIX CKOOOYHBIX
BeIpaxeHuit: mycroe cioBo, (), (), 00, ((())). Ilpumepbl HenmpaBUIBHBIX CKOOOYHBIX
Beipaxeruit: )(, (), G )))), (). Pesymprar pabotsr: cimoBo «YES», ecnm ckobGouHOE
BBIpaXXeHHE MpaBuWiIbHOE, U cJ10BO «NO» — nHayve.
1.7. Tlepemuoxxenne nByx umceln u3 No, 3aJaHHBIX B BUC CIUHUYHBIX 3amucedl. Yucia 3amucansl
HA JIGHTE TOPSI.
1.8. Brruncnenne KBajpaTa ymciia, 3aJJaHHOTO B BHJIE €IUHIYHON 3aITUCH.
2. Aaropu¢gmsr Mapkosa
2.1. 3anmcath HOpMabHBIC ATOPU(MBI MapKoBa, KOTOPHIE PEATH3YIOT:
2.1.1. ITpunuceiBanue OYKBBI X K BXOJHOMY CJIOBY CIIpaBa.
2.1.2. 3amanue 1.2.
2.1.3. 3aganue 1.3.
2.1.4. 3amanue 1.5.
2.1.5. 3aganue 1.6.
2.1.6. YiBoeHHe umcia, 3aJlaHHOTO a) B BHJE C€IUHUYHOW 3amucd, 0) B JBOMYHON CHUCTEME
CUHCIICHUSI.
2.2. B andasure A4 = {a, b} omnmcath HOpMaJbHBIA aaroprdm, KOTOPHIH BBIIAET B Ka4eCTBE
pe3ysbTara MycToe CJI0BO, €CITH OYKBBIa U b BXOIAT BO BXOAHOE CIIOBO B PABHOM KOJIMYECTBE, U
mo00e HemycToe CJIoBO — MHaude. B amropudme momkHO OBITH HE 0OJiee YETHIPEX MPaBHII
MOJICTAHOBKH. J{OKaXUTe MPaBUIHHOCTh MPUIYMAaHHOTO alnropudma.
2.3. CymiectByeT 1 anropudM MapkoBa, IPUMEHUMBIH TOJBKO K JIBOWYHBIM 3aIHCSIM ITPOCTHIX
qucen?
2.4. BepHO M, YTO YeJNOBEK JuIsg JIOOOro amropudma MapKoBa MOKET HAIHMCaTh MAIluHY
TriopuHra, pealu3ywIilyr Ty e (QyHKIHIO (TO €CTh MHOXECTBO CJIOB, K KOTOPHIM OHH
MPUMEHHUMBI, COBMAJaeT W JUIS JHOOO0ro 3JE€MEHTa M3 3TOr0 MHOKECTBA PEe3yNIbTaThl pPabOThI
anropuma MapkoBa u MamuHbBl ThlOpuHra coBmajgaoT)? Paspemmma nu dSTa 3amada
AITOPUTMUYECKU?



2.5. BepHo 11, 9TO 4YenoBeK s Joboro anropudmMa MapkoBa W 3aJaHHOTO BXOJHOTO CJIOBA
MOXET ONpeAeTUTh, NPUMEHHM airopupm MapkoBa K 3TOMY CJIOBY HIM HET? MOXKHO I
HOPYYUTh 3Ty NMPOrpaMMy KOMIIBIOTEpPY (B IPUHILMIE, HE NIPUHUMAs BO BHUMAaHUE JOCTYIIHOE
BpEMsSI U BBIUUCIMTEIbHBIE MOLIHOCTH)? OTBETHTE HAa TE€ XE BOIPOCHl IPU YCIOBHM, 4YTO
MaKCHMAaJIbHOE YHCIIO NTPaBUJI OTpaHU4eHO unciaoM 10.
3. Penienne mpocThIX aIrOPUTMUYECKHUX 3a/1a4
IIpy HanmucaHuM INpPOrpaMM B KayeCTBE BXOJHOIO M BBIXOJHOIO IIOTOKOB HCIIOJIB30BaTh
CTaH/IapTHbIE TIOTOKU BBOJA U BBIBOJA.
[Tpu pemenun 3aaay akKypaTHo popMaTUpyHTe KO COrNIacHO IpaBuiaM. JlaBaiiTe nepeMeHHbIM
U QyHKIUSAM 3HauuMble uMeHa. [Ipexae yeM ciaBaTh mporpaMmy IpenojaBaTelio, MpoBephTe,
YTO OHA MpaBWIbHO paboTraeT Ha Oosiee yeM 10 pa3InYHbIX BXOAHBIX JaHHBIX.
B kaxnmoii 3amade OTBETHTE Ha BOIPOC O TOM, KaK pPacTeT BpeMs padOThl MPOTPaMMBI H
UCITOJIb3yeMasi POrpaMMON NMaMATh C POCTOM MapaMeTpa pa3Mepa BXOIHBIX JIaHHBIX (HAIpHMep,
napamerpa n).
3.1. «Max». Hanucatp nmporpamMmy, KOTOpasi BBIBOJUT MAaKCHUMalbHOE YHCIO U3 N 3aJaHHBIX
yuces. B mepBoi CTpodke BXOJa JAaHO YMCIO N, a B CIEAYIOUICH CTPOYKE YKa3aHO N LEJbIX
qucell.
3.2. «YUucna ®ubonayun I». Hanmcats mporpammy, KOTOpas 0 JaHHOMY N HaXOIHUT N-€ YHCIIO0
®ubonayun Fn. YUucna GuboHauuu onpenensoTcs COOTHOILEHUSMU

F=F,+F., F=F =1
Iloockaska: opraHu3yiTe LMK, B KOTOPOM I10 MOCJIEIHUM JABYM BBIYHUCICHHBIM YHCIaM OyAeT
BBIUUCIIATHCS caenytomee. HeoOxoqumo M XpaHWTh B NaMATH BCE BBIYMCICHHBIE 4YHCIA
dubonayun?
3.3. «Hucna ®dubonauum Il». Pemmute npeaplayllyro 3agady, HCHOIb3YS HUACK PEKYpPCHUU.
OueHuTh 4MUCIO 3JIEMEHTAPHBIX ONepaluii, KOTOPOe HEOOXOAMMO C/elaThb B PEKYPCUBHOM M
HEPEeKypCUBHOM aJIFOPUTMaX BbIUUCIIEHUS yucia Fn.
3.4. «bunomuansuble K03 Puumente». Hammcate mnporpamMmy, KoTopas s JAaHHOTO
HaTypaJbHOTO YUCa N HaXO0AUT KO3 (UILIMEHTHI B Pa3I0KEHUN

QL+X)"=Cx° +Cix +...+C"x".

Hcrnonb30BaTh COOTHOLIEHUS

Ch=C=1Cl=Cy,+C\7.
O1neHnTh, KaK pacTeT BpeMs paboThI Balllel MPOrpaMMBbl ¢ pOCTOM N.
3.5. «IIpoctsie uncnay. Hanucats mporpaMmy, KOTOpast OTPEIEIsIET, SIBISETCS JIM BBEICHHOE
YKCII0 N TIPOCTBIM.
3.6. Hantmcate mporpaMMy, BBIYMCIISIONIYIO TUIOMIAb OJHOCBSI3HOW MPSIMOYTOJBHOW (QHUTYPHI,
3alaHHOM NEPEYUCIIEHUEM Iap LEJIOYMCIEHHBIX KOOPAMHAT €€ BEPUIMH B IPOM3BOJIBHOM
MOpSJIKE.
3.7. «3anaya Mocuda». N yenosek, nmeromire Homepa oT 1 10 N 1 pacnonoxxuBuirecs mo Kpyry
JpYyT 3a APYroM, CYUTAIOTCS CUUTAIKOM, cocTosuie u3 M cioB. Pacuer HaunHaercs ¢ Homepa 1.
YenoBek, Ha KOTOPOM CUMTAJIOYKAa 3aKaHYMBAeTCs — BBIObIBAeT. A pacueT (9TOH xke
CUMTAJIOYKOM) MPOJI0IIKAETCS C yYaCTHUKA, CIEIYIOIIEro 3a BeIObIBIINM. Hanucats nporpammy,
KoTopas ans 3agaHHbIX N u M coobmaer (B mopsake BHIObIBaHMS) HOMEpa TPEX HIPOKOB,
BBIOBIBIINX MOCIEAHUMH.
3.8. «YpaBHenue». HammcaTh mnporpaMmy, KOTOpas B YKa3aHHOM HWHTEpBaje€ HaXOAUT
HETPHBHATBHBIA KOpEeHb ypaBHEHHMS tgX = X ¢ morpemsocthio 107°. Ckompko wnrepammit
HE00X0UMO cJienaTh, 4TOOBl JOCTHYh YKAa3aHHOM TOYHOCTH METOJaMH JEJeHHs IOIojaM,
HprotoHa, npocTeix urepanuii?
4. KaaHble aJropuTMbl
4.1. «Atnersl». Hanmcars nmporpaMmy, KOTopasi HAXOJHUT «OalIHIO» U3 aTJIeTOB MaKCUMAJIbHOM
BBICOTBHL. ATJETHl XapaKTepU3YIOTCS ABYMs MapameTpaMu — Maccol u cuioil. Cuna paBHa
MaKCHMaJbHOW Macce, KOTOPYIO aTjeT MOXET JepKaTh Ha Ijedax. VM3BecTHO, YTO eciu aTieT
TsDKesee, TO OH TOUHO cuibHee. [loackaska: ynopsaoubTe aTjieToB MO CUJle U CTPONTe OalIHio



cBepXy. BBepx ecTeCTBEHHO IMOMECTHTh CaMOTO Ci1adoro. BxomoM sBiIsIeTCsl YKCIo aTiaeToB N U
n map (macca, cuma).
4.2. «Otpe3kn». Hammcath nmporpammy, KOTopasi JJIsi MHOXKECTBA 3aJIaHHBIX OTPE3KOB HAXOJUT
MUHHMAaJIbHOE TIOJMHOXKECTBO OTPE3KOB, OOBECIUHEHHE KOTOPBIX MOKPBIBAET OTPE30K
S =[0, 10000]. Yucao oTpe3KoB M KOOPAUHATHI MX KOHIIOB 3aJaHbl Ha BXoze. Bce KooOpauHaThI
nejaounciacHubie. [loacka3ka: MOKphIBATE OTPE30K S IOIIAroBo, JIBHrasch ClieBa HampaBo. Ha
KaXaoM miare Oyger HenmokpbiTas dacTth [X, 10000]. M3 ocTaBmuxcst OTpEe3KOB BBIOMpANTE TOT,
KOTOPBIN ypexeT HEMOKPBITYIO YacTh 10 [Y, 10000], rae y makcumanbHoe. Pemure 3Ty 3agauy
3a Bpems O(nlogn), rae N — KOIMYECTBO JaHHBIX OTPE3KOB.
4.3. «KKommuBospkep». Hamucate mporpammy, KOTOpasi, HCIONB3YSl OJMH W3 BO3MOXKHBIX
JKAJIHBIX JITOPUTMOB, HAXOJWUT Ha IUIOCKOCTH JIOMAHYIO JIMHHIO, HIyllyto u3 A B B mo Bcem
3amaHHbpIM ToukaMm {A1, A2, As, ..., An}, KaK MOXKHO MEHbIICH nauHbl. ECTh M Takue BXOJHbBIE
JAHHBIC, KOTJa HalWCaHHAs NpOoTrpaMMa HAaxXOIWT HE caMblii KOpOTKuH myTh? Eciau ecTb,
NPUBEIUTE IPUMED.
3AJTIAHHUE 2

1. CTpyKTYpBbI IaHHBIX: CHUCKH, CTEK, 04ePe/ib, IePeBbsl MOUCKA U MepeMelIaHHbIe

Ta0auIbI (X21-TA0JHLBI).
1.1. «Croucok I». Peann3oBaTh OJHOCBSI3HBIN CHHCOK, 3JIEMEHTHI KOTOPOTO COJEPKAT LIEJIbIC
yucia. PeanmmsoBath npu  3ToM  Gynkiuu  list_ new() (co3mate  HOBBI  CIHCOK),
list_delete(l)(ynamute cincok | u Bce ero anementsi), insert(l,a) (106aBuTh IEMEHT C 3aJaHHBIM
HeapIM YucioM a B Havaio crucka l), remove(l,a) (ymamute u3 crnucka | Bce 3i1eMEHTHI,
coJiep KaIie 3aaaHHoe 1emnoe yucio a), print(l) (BeiBecTn 3HaUEHUS, XpAHSIIIUECS B 3JIEMEHTaX
ciucka |). OcyrecTBUTe MaccoBOe M MHOTOIUITAHOBOE TECTHPOBAHUE BCEX DPEATM30BAHHBIX
(GyHKIMIA.
1.2. lna cTpyKTyphl AaHHBIX W3 3amaun 1.1 peamusoBath ¢(ynkuuio first_integers(N) or N,
KOTOpasi KOHCTPYHPYET CITUCOK BUIA

—»{ N » N-1 —» —p 2 p 1 NULL

(mpu N = 0 criucoK ImycToii) 1 BO3BpAIlaeT KaK CBOE 3HAYEHHE CCHUIKY Ha 3TOT CIHCOK.

1.3. «Cnucok II». Peanu3oBaTh ABYCBSI3HBIA CIMCOK, 3JIEMEHTBHI KOTOPOTO COJIEpPIKAT IICIIbIC
yucna. PeanmmszoBare (ynkuuu: list_new() (co3mate HOBBIN myctoit crucok), list_delete(l)
(YIaiuTh CITUCOK U Bce ero anmeMenTs), push(l,a) (mo6aBuTh HOBBIN 3JIEMEHT @ B KOHEI] CITUCKA),
pop(l,X) (u3Bieur mociemnuit smement crnmcka), unshift(l,a) (106aBuTh HOBBINA 37€MEHT @ B
Hauaso) u Shift(l,x) (u3Bneds nmepmwiil 31eMeHT criucka). [locnenuue MsITh QYHKIMNA B Ka4eCTBE
NIepBOT0 apryMeHTa TOJIyJaroT yKa3aTelb Ha CITUCOK, a Bo3BpamamT | wii 0 B 3aBHCUMOCTH OT
TOTO, YCIEIIHO JIM BbINOJHEHa omeparus. @ynkuuu push u unshift Bo Bropom aprymenre
HOJTy4arT no0aBisieMblil aneMentT. OyHkiu pPop u shift Bo Bropom aprymeHnTte X moiydarot
ajzipec, KyJa clielyeT IOMECTUTh U3BJIEKaeMbIil aneMeHT. Peanusyiite Takxke QyHKUIHIO rEVErse,
KOTOpasi ”HBEPTHPYET CIHCOK, CCHUIKY Ha KOTOPBIH MOTyYaeT B KaueCTBE apryMEHTa.

1.4. «CxobOku». JlaHo cnoBo, cocTosiee M3 KpYIJbIX W (QUIypHbIX cKkoOok. Hammcarb
porpamMMmy, KOTOpasi ONpENeINsieT, SBISETCS JIM BBEJCHHOE CJIOBO MPAaBHWIEHBIM CKOOOYHBIM
BhIpakeHHeM. llojicka3zka: TMOCTENEHHO CYHTHIBAMTE CKOOKM M HCIOJB3YHTE CTEK (MOXKHO
UCIIOJIb30BaTh CIUCOK M3 3aaaun 1.3 ¢ komanzamu Push u POP) Iuist XpaHEHUs] OTKPHIBAIOIINX
CKOOOK, Ui KOTOpBIX IOKAa HE CUYMTaHbl NapHble 3akpbiBatolue ckoOku. (PexkypcuBHoe
OIIpeJIcTICHNe TPAaBUWIILHOTO CKOOOYHOTO BBIPDAXKCHUS: CJIOBO HAa3bIBACTCS IPABHIBHBIM
CKOOOYHBIM BBIPAKEHHEM, €CITH BCE CKOOKHM B HEM MOXKHO pa30WTh Ha Mapbl, TaK YTO B KaXKIOH
nape ckoOKa, cTosimas OJIrKe K JIEBOMY KOHILY CII0OBa, OTKPBIBAIOIasl, @ BTOpasi — 3aKphIBAIOIIAs,
IpU 3TOM OHH MMEIOT OJJMH M TOT XK€ THUII, U, KPOME TOT0, CJIOBO, CTOSIIEEC MEKIY MapHBIMH
CKOOKaMmu, SIBIISIeTCSl MpaBWJIBHBIM CKOOOUHBIM BbIpaxkeHueMm. Hampumep, ciosa (), {()}{},
({3O0{{}}) — npaBunbHBIe ckOOOUHBIE BhIpakeHHs, a ciaoBa {{, {{)), {(}{)} — HenmpaBuIbHBIC
CKOOOYHBIE BBIPAKEHHUSL.)



1.5. «Kanekynarop». Hamucate mporpamMmmy, KOTOpasi, HCIONB3Ys CTEK (UCIOJB3YHTE KO,
NOJIYYCHHBIN MPH pelleHu  3a1a4yu 1.3), BBIUMCISIET 3HaYCHUE apu(PMETHUECKOro BBIPAXKECHHUS,
3aJIaHHOTO B MOCT(PHUKCHOM dopme.

1.6. Harmucatp mporpammy, KOTOpas IIOJIydaeT Ha BXOJ apu(METHUECKOE BBIPAXKECHHE B
UHOHUKCHON (GOpMe M BBIBOJUT ITO BBIPAKEHHE B MOCTPHUKCHON (opme. [Iporpamma nomkHa
paboTaTh 3a BpeMsi, OTpaHMYCHHOE JTMHEWHOW (DYHKIIMEH OT pa3Mepa BXOJHOT'O CIIOBA.

1.7. «JlabupunTY». Hammcatp mporpamMmy, KOTOpas HAXOMUT KpaTYaWlIMKd IyTh W3 JIEBOTO
BEPXHEro yria JIJAOMPUHTA B HIWKHUWA MPABBIA Yroi JuOO ONMpenesseT, YTO TaKoTro IyTH HET.
JlabupuHT 3a7aH B BHUJE MPSIMOYIOJBHOTO KIETOYHOTO TIOJs, Oenble KIETKH B KOTOPOM
CUMTAIOTCS NMPOXOJUMBIMH, a YEpHbIE — HEMPOXOIUMBIMU. B mepBoi CTpouke BXoJa 3a/aHbl
pa3mepsl nabupuata N 1 M 10 ropu3oHTaNM W BepTUKaIM cooTBeTcTBeHHO. Jlamee mayt N
CTPOYEK, B KaXKJIOH M3 KOTOPBIX JaHO CJIOBO B andasute {#, .} m3 M cumBonoB. CumBon ’#’
O3HauaeT YepHYyK KJIEeTKy, a . — Oeiyro. BbIXoJg mporpamMmbl JIOIDKEH COJEpXkKAaTh
MIOCJIEIOBATEIBHOCTD Map KOOPAMHAT KJIETOK, IO KOTOPHIM HYXKHO HATH, OO0 cioBo «NO».
Hcnonp3oBath ouepens (Hammpumep, CUCcoK u3 3amaun 1.3 ¢ komangamu push u shift) mis toro,
4yT0Obl XpaHUTHh HOBBIC HalJeHHBIE KieTkH. llocienoBarenbHO W3 Havana ouepeau OpaTh
(xomanma shift) kjaeTku, 4TOOBI MPOBEPUTH, MOXKHO JHM W3 HHUX CIeJIaTh IIar B HOBbIC, HE
HaliJICHHBIC MOKa KJIETKH, KOTOpbIe MmoMmemniath (komanga push) B konen ouepeau. Kak pacrer
BpeMsi paboThI aroput™a B 3aBucuMocTr oT N u M B xyniiem ciyyae?

1.8. «/IBonuHoe nepeBo Mouckay. Peann3oBaTh CTPYKTYPY JaHHBIX «IBOUYHOE JIEPEBO TOUCKAY
¢ QYHKIUSMH CO3JaHUS U YAAJCHUS JepeBa, JOOABICHUS Mapbl (KIIOY, 3HAYCHNUE) U yIAICHUS
napsl 10 KUY, I7Ie KJIF0Y €CTh LIe0€ YHCIIO, a 3HaUeHue — JAeUCTBUTENbHOE yrcio. Hamucars
byuxmuu WS(t) u dfs(t) o6xoma mepeBa B mmpuHy U B riyOMHy. B mepBom ciiydae ciemyer
UCTIOJIB30BaTh O4Yepeib, @ BO BTOPOM — PEKYPCHIO HITH CTEK.

1.9. JInst CTPYKTYpBI JaHHBIX «IBOMYHOE JIEPEBO MOKMCKA» PeaIn30BaTh (PYHKIHIO MPeGUKCHOTO
obxoma nepepa traverse(tree, f), kotopas Ko BceM 3HaYeHHsIM, XpaHsIIMMCS B Jepese tree,
npumensier ynkuuio f(item, depth). B xadectBe aprymentoB ¢yHkius frionydaeTcchuiky Ha
aJIeMEHT jiepeBa item u rinyouny depth storo snmemenrta B jaepeBe. Peann3oBaTh ¢ IOMOIIBIO
(GyHKIMU traverseBbIBOJl OINUCAHMS JEepeBa B CTAHJAPTHBIA IMOTOK BBIBOAA (MPEPUKCHOE
OTIMCaHUE JepeBa).

1.10. «3anucHas xHmkka I». Hammcate mporpammy, kotopas peanu3yeT (yHKIHOHAIbHOCTb
Tene()OHHON 3amMCHOW KHMKKH. A MMEHHO, W3 CTaHJApTHOTO BXOZAa IMporpamMma MoJy4aer
nocneaoBarenbHOCTh KoMaH ] Ha gobasienue (INSERT) unm mouck (FIND) 3anwuceii. [Tpumepst
koman: INSERTSidorov 1234567, INSERTIvanov 7654321, FINDSidorov. [Ipu BbimosHeHHH
komaHael INSERT mporpamma nobGasnser mapy (pamuius, HOMEp) B CBOE XpaHWIHIIE WU
BBIBOAUT CTpoKy «OKy, ecnm B XpaHWIIMINE HET 3aliCH C TakoW (aMuinei, WiM MU3MEHSET
COOTBETCTBYIOIIYIO yKa3aHHOU (hammiuu 3amuch u BeIBOAUT cTpoky «Changed. Oldvalue = Xy,
€CJIM 3alHuCh C TakoW (amuiuedl yke eCTh B XpaHWJIHUIIE U COOTBETCTBYIOUIMI Tesie)OHHBIN
HoMep Obl1 X. IIpu BeimonHennn koMauabl FIND nporpamma BeIBOAWT Tenie(OHHBIN HOMEp [UIs
ykazaHHOH (amunuu win BeBOIUT «NO», ecnmu yka3aHHOW ()aMWJIMK HET B CIIPAaBOYHHKE.
Cremyer UCIONB30BaTh CTPYKTYPBL, COCTOSIIIME M3 JBYX OJJIEMEHTOB Name u number.
Hcmonp30BaTh TEXHUKY AWHAMHYECKOTO BBIJICIICHUS MTaMATH IS XpaHeHus 3anuceid. OueHuTsb,
KaKk B CpellHEM pacTéT YMCIIO 3JIEMEHTapHbIX onepanuil nmpu BeimogHeHUH koMaHa INSERT wu
FIND c¢ pocrom uuncia XpaHMMBIX 3amuced. 3amucu XpaHWTh B MacCHUBE WM CIIHCKE.
PaccmoTpers aBa ciyuyas: a) 3alMCH  XPaHATCS B OTCOPTUPOBAHHOM 1O (aMuiusaMm (B
andaBUTHOM TOPSIKE) BHUAC, B Cllydae XpaHEHHS B MacCHBE 3aIllMCed HCIOJIB3yHTE METOI
neneHust nomnoiaMm (cMm. 3.8); 0) 3amuicH XpaHATCS B IMPOU3BOJILHOM TMOpsAKE (Hampumep, B
NopsKE J0OaBICHHUS).

1.11. «3anucuas kamwkka [I». Pemure 3agady 1.10, ucmons3yst IBOUYHOE IEPEBO MOKCKA.

1.12. «3anmcHas kamwkka ll1». Pemure 3agaay 1.10, ucrione3ys ABJI-gepeso.

1.13. IlpuBenure omnmcaHue pexypcuBHOW mpouenypbl check_tree(h, p), koTopas mposepser,
sBisieTcst i aepeBo ABJI-nepeBom.



1.14. BamucuHas kamxka [Vy. Pemmure 3amady 1.10, ucmons3ys Xomi-tabiauily ¢ pa3perieHruemM
KOJUTU3UNA METOJIOM IIETIOYeK MO0 METOJIOM OTKPBITOU apecariuu.
1.15. «Ilouck myrteir ¢ 3amaHHOM cymmoii». HamucaTe mporpammy, BBIBOJSIIYIO Ha SKpaH
«YES», ecnmu B maHHOM JepeBe CYIIECTBYET IyTh OT KOpPHS JIO JIMCTa, CyMMa JJICMEHTOB B
BEpILIMHAX KOTOPOTO paBHA 3aaHHOMY LenoMy uuciay S, u «NO» — B NpOTHBHOM Ciydae.
CuuTaercs, 94To B IyCTOM JIEPEBE CyMMa 3JIEMEHTOB IyTH paBHa 0.
1.16. IlocTaBUTh YUCIIEHHBIN AKCIEPUMEHT, YTOOBI OMPEAETUTh, KaK 3aBUCUT CyMMapHOE YHCIIO
CTOJIKHOBEHUH M CyMMapHOe BpeMsi pabOThl MpH J00ABIEHUU B X3MI-TAOIUILy C OTKPBITON
azpecanel U JABOWHBIM XemupoBaHueM K cioydailHbIX Kitoded mpu pasmepe Tabmuubl N.
HapucoBars rpaduku 3aBUCUMOCTH CYMMapHOTO YMCIa CTOJIKHOBEHUI U CYMMapHOTO BPEMEHU
pabotsl ipu gobasinenun K kimoueit ot crenenu 3amonneHust Tabmuisl € = K/ N. Mcmons30BaTh
N =10 007 u N =257. Cnenaiite BBIBOJ O MOJIE3HOCTH ABOMHOrO XEIIMPOBAHUS, CPAaBHUB
pe3yibTathl co cirydaem, koraa ha(K) = 1.
1.17. «Hemnpukacaemsiii koposib». Ha mone C3 mraxmMaTHOW JOCKM HETOIBUKHO CTOUT OEINbII
KOpOJib. 3aTeM Ha JJOCKE YCTaHABJIMBAIOTCSI MMEIOIIUE BO3MOXHOCTh JABUraThCs Oembli dep3b —
Ha JTF00YI0 CBOOOJHYIO KIJIETKY M YEePHBIA KOPOJb — Ha JIOOYI0O BO3MOXKHYIO IS HETO KIIETKY.
Joka3ath, uTo ISl 000 «BO3MOXKHOM M pa3yMHON™®) HadaabHOW MO3UILMU MaT YEPHOMY
KOPOJIFO MOXET OBITh OOBSBJICH 32 YHCIIO XOJIOB MEHbIIee 25 (HE3aBUCHMO OT TOTO, YbUM
SBIISIETCS TIEPBBII XOJ).
*HeB03MOXXKHOH SBJISCTCS, HAlpUMEp, TO3WIHS, KOTJIa JBa KOPOJS OKAa3aduCh HA COCEIHUX
KJIETKaX, a Hepa3yMHOW, - KOIJla Ha COCEIHUX KJIETKaX OKa3alluCh YEepHBIM KOpOJIb U
HEe3aIIUIIEHHBIN OemNbIil Pep3s.)

2 (BeceHHMIi) cemecTp

3aganue 1

1. CucremMbl CHHCICHHUS
Hanummre mporpaMMel, BEITIOTHSIONINE CIISAYIONIUE TIPeoOpa3oBaHUs:
1.1. [TonoxuTensHOE ECATUUHOE 11€TI0€ YHCIO B TBOUYHOE.
1.2. OtpunareabHOe IECATUYHOE 1EJI0€ YUCIIO B IBOUYHOE (JOTIOTHUTEIBHBIN KOTT).
1.3. JIBOMYHOE 1eJI0€ YKCIIO B HIECTHAAIATEPUIHOE.
1.4. IllecTHannaTepuyHOE LEIOE YNUCIIO B IBOUYHOE.
1.5. Mecatuunoe BemiecTBeHHOe uucio tuma a) float, 6) double, B) long double B aBomuHOE
MIPE/ICTABJICHHE: a) KOPOTKOE, 0) JJIMHHOE, B) PACIIUPEHHOE.
1.6. *]lecaTHYHOE 1I€TI0€ YUCIIO B UKCIO, peacTaBieHHoe BCD konupoBke: a) HeylmakoBaHHOM,
0) ynmakoBaHHOM.
2. JInpeKTUBBI ONUCAHUS JAHHBIX U cerMeHTHpPOBanus. [lepecbiiku. Cnocodsl agpecanum.
2.1. Hammmure mporpaMmy, COACpXAIIyl0 OOBSBICHUS ¢ WHUIMATH3AINIO TJI00ATBHBIX
NepeMeHHbIX 0a30BeIXx THUMOB. Omnpenenure, BO YTO OTOOpa)kalOTCs OJTH JCHCTBUS B
acceMOJIEPHOM JINCTUHTE. YKKUTE TUPEKTUBBI CETMCHTUPOBAHHSI.
2.2. Hanummute nmporpamMmy, KOTopasi B acCeMOJIEpHOM JIMCTUHTE COIEPKUT KOMaHAbl IEPEChLUTKH
C HEMOCPEICTBEHHOM, MTPSMOW U KOCBEHHOM aJipecalnuei.
3. Apudmernyeckue KOMAHAbI
3.1. Hanmmue mporpaMmy, KOTOpasi B aCCEMOJIEPHOM JTUCTHHTE COJIEPIKAT KOMAHIBI CIIOKEHUS,
BBIUMTAHUS, YMHOKEHUS U JCTICHUS ENbIX YUCe.
3.2. Hanumute mporpammy, KoTtopas peannsyeT BbIBoJ 4eTBepku u3 0 u 1 — 3HaueHuii ¢uaros
CF, ZF, SF, OF, He u3MeHss TeKyIIero 3HaUe€HUsI PETUCTPOB, B TOM YHCIIE U perucTpa (uaros.
3.3. Hanmmmute mporpammy, KOTopas IOCIIEOBaTeIbHO yCTaHaBiuBaeT 3HaueHUs ¢uaroB CF,
ZF, SF, OF B 0 u 1, He u3MeHsIs TEKYIEro 3HaUYCHHsI Apyrux (iaros.
4. KoMmaHIbI Iepexo10B U HHMKJIA
4.1. Hanumure mnporpammy, coaepxamiyto BerBienue (if — else). Ompenenurte, BO uTO
0TOOpaXkaeTcst 3Ta KOHCTPYKIIUS B aCCEMOJIEPHOM JINCTUHTE.
4.2. Hanuiute mporpaMmy, COJepKallyo MHOKECTBEHHOE BeTBIieHHe (SWitch). Onpenenure, Bo
YTO OTOOPAXKAETCS ITA KOHCTPYKIIUS B aCCEMOJIEPHOM JIUCTHHTE.



4.3. Hanmmmure mporpammel, coaepskariue ukibel: a) for, 6) while, B) dowhile. Onpenenure, BoO
YTO OTOOPAXKAIOTCS 3TH KOHCTPYKIUS B aCCEMOIEPHOM JINCTHHTE.

5. UnaexcupoBanue. MaccuBbl. CTPYKTYpPbI

5.1. Hanummre nporpaMmy, KOTOpasi B 3aIaHHOM TJI00aJbHO OJHOMEPHOM MAacCHBE IEINbIX YHCEI
HAXOJUT HAMMEHBINWI 3JEMEHT M BBIBOAWUT €ro Ha 3kpaH. Omnpenenurte, Kak MPOU3BOAUTCS
MHJIEKCHPOBAaHKE 3JIEMEHTOB MAaCCHBAa B aCCEMOJIEPHOM JIMCTUHTE (MHIEKCHAS a/Ipecariys).

5.2. Harmumre mporpaMmy, KOTopas B 3aJIaHHOM TJIOOQTbHO JBYMEPHOM MAcCCHBE IIEJBIX YHCEI
HAXOAWUT HAMMEHBIIMI SJIEMEHT W BBIBOAUT €ro Ha skpaH. OmnpenenuTe, Kak HPOU3BOIUTCS
WHJICKCUPOBaHHE JIEMEHTOB MAacCHBA B acCEMOJIEPHOM JIMCTHHTE (0a30BO-UHICKCHAS aJIPECaIHs).
5.3. Hanumure mnporpammy, omnpexaensiomyo crpykrypHsid tun PERSON (uenoBek) co
cinenyromumu Tpems nojsimu: FAMILY (pammmmst), NAME (ums) u AGE (Bo3pact). O0bsiBUTE
NEPEMEHHYIO CTPYKTYPHOTO THIAa M IMPOW3BEIWTE €€ MHuImanu3anuio. Ompexpenure, BO 4TO
0TOOpaKAIOTCS YKa3aHHBIC BBIIIC JACHCTBUS B aCCEMOJICPHOM JINCTHHTE.

6. IIpouenypsnl. Ctex

6.1. Ha s3pike mnporpammupoBanus CH HaNWIIUTE MPOrpaMMy, B KOTOPOHW JIOKAaJIbHO
OOBSBIAIOTCA M WHUIHMAIH3UPYIOTCA IepeMeHHble 0a30BbIX THMOB. Ormpenenure, BO 4YTO
0TOOPaKAIOTCS ATH JICHCTBUS B aCCEMOJIEPHOM JIMCTUHTE.

6.2. Ha s3p1ke mporpaMmupoBanusi Cu HaIUIIUTE TIPOrPaMMy, COAEPKAIIYIO (DYHKIIMIO, KOTOpast
MPOU3BOIUT CYMMHPOBAHHUE MacCUBa 1eNbIX uncet. OIpeeure mo acceMOIepHOMY JIMCTUHTY, KaK
HepeatoTCs TapaMeTphl B 3Ty (PYHKIHMIO U KaK BO3BPAIIIAETCSl BO3BPAILIAEMOE 3HAYCHHE.

6.3. Hanumure mnporpammy, coaepxkaiiyto (yHKIUIO, KOTOpas BO3BpallacT yKa3aTelb.
Omnpexnenute Mo acceMOJIIEPHOMY JIMCTHHTY, KaK BO3BPALIAETCS BO3BPAIIaeMOe 3HaYCHHUE.

3aganue 2
1. Jloruyeckue U CABUTOBbIe KOMAaH/IbI
1.1. Ha s3bike nporpammupoBanusi CH HallMIIUTE IPOTrPAMMY, aCCEMOIEPHBIN JTUCTHHT KOTOPOIt
COJICPKUT JIOTMUECKUE U CIBUTOBbIE KOMaH/IbI.
2. Hemo4yeyHble KOMAaHIbI
2.1. *Ha s3pike mporpammupoBanusi CH HaNMIIUTE IPOrpaMMBI, acceMOJepHBIC JIHCTUHTH
KOTOPBIX COJepXkaT IeNoYedyHble KOMaHJbl: a) MepechUIKH Iernodyek (Movs), ©) cpaBHEeHHUs
1ernovex (CMps), B) CKaHUPOBAHUS [EMOYKH (SCAS), T) 3arpy3Kku snneMeHTa u3 1ernouku (1ods), )
COXPaHEHUs DJIEMEHTA B Iieroyke (Stos).
3. Apudmeruyeckuii conpoueccop
31 Ha s3bike mnporpammupoBaHus CH HaNMIIUTE MPOrpamMMy, CoJepXKallylo (YHKIHIO,
KOTOpasi NPOM3BOJAUT CYMMHPOBAaHHE MacCHBa BELIECTBEHHBIX uwucend. Ormnpenenure 1o
acceMOJIEpHOMY JIMCTUHTY, KaK MEepeAaloTcs MmapaMeTpsl B 3Ty (YHKLHIO U KaK BO3BpPALIAETCs
BO3BpalllaeMoe 3HaYeHHUE.
32. HanumuTe (hyHKIMIO BO3BEIECHUS NTPOU3BOJIBHOIO BEIIECTBEHHOTO YKCIIa B IPOU3BOJIBHYIO
CTerneHb X Y, UCmob3ys KoMaH bl conporeccopa fyl2x (=y * logz x, x > 0 — B BepIIUHE CTeKa, y
— mro6oe B peructpe ST(1), pesynbrat — mocie ounctku ST(0) u ST(1) B BepmnHe cTeka),
f2xml (=2*-1, -1 <x < 1) u fscale (= 2%, X — uenoe co 3HaKOM).
4. MHoroMoayJibHble NporpaMMbl. CBSI3b € SI3bIKAMH BbICOKOT'O YPOBHS
4.1. HamumuTe nporpammy, COCTOSIIYIO M3 JIBYX MOJyjel. B roroBHOM mMopyne, HamMcaHHOM
Ha s3pike CH, 3aJaHbl: MacCUB LEJNbIX YHCENl M MacCHB BEIIEeCTBEHHBIX uucen. M3 momyns,
HalMCaHHOTO Ha s3bIke AccemOuiepa, BbI3bIBalOTCA JBe (yHKIMM: sUMI, Bo3Bpaluaromias
3HaYeHHEe CYMMBbI MaccHBa IIeJIbIX yuces, U (pyHKIMs SUM2, BO3Bpallaolas 3HaueHue CyMMBbl
MacCHBa BEIIECTBEHHBIX YHCEN.
5. Makpocpencrsa
5.1. Hanumure QyHKINIO, BRIBOJSIIYIO Ha dKpaH 3HadeHuit ¢pnaroB CF, ZF, SF, OF. Hamucats
u ucnosnb3oBath MakpoomnpeaeneHue OUTF, BbI30B KOTOpPOro MNpUBOAUT K TeHEpaluu
MOCJIEI0BATEIbHOCTH KOMAaH/l, peaIn3yIOIUX BeIBOA yeTBepku u3 0 u 1 — 3nauenuii guaros CF,



ZF, SF, OF, u He u3MEHSIOmEero TEKYIIEro 3HAYeHUsI PETUCTPOB, B TOM YHCIEC M PETHCTpA
¢uaros.
HNuauBuayanbHbIe 321a4u /1151 IPOIPAMMUPOBAHUS HA sI3bIKe AcceMOJiepa
Kaxxiomy cTyAeHTy BBIJAETCSl CBOM BapUaAHT 3alaHHUs.
ITocTanoBka 3agaun
Jan Tekct (mocie0BaTeIbHOCTh CUMBOJIOB), coaepxaruii He 6osiee 100 snementos. [Ipu3Hakom
KOHIIa TEKCTa CUUTAETCS CUMBOJ € Koj1oM 0.
Tpebyercs:
e BBaecTu TekcT ¢ KJIaBHaTyphbl U 3alUCaTh €ro B aMath DBM.
e Omnpenenutp, 001aJa€T M 3TOT TEKCT 3aJaHHBIM CBOMCTBOM, YKa3aHHBIM B Bamiem Bapuante
3aJaHusl.
e [IpeoOpazoBarh Tekct mo mpaBuwiy | Bamero 3amanusi, ecnmu OH oOianaer 3aJaHHBIM
CBOICTBOM, U 110 IPAaBUIy 2 — B IPOTUBHOM CITy4ae.
e BriBecTH Ha SKpaH UCXOJIHBINA U PeoOPa30BaHHBIN TEKCTHI, a TAK)Ke HOMEP U (HOPMYITHPOBKY
MPUMEHEHHOT'O MpaBUJIa.
BapuanTtsl 3a1aHus
CBOHCTBO HCXOTHOI'0 TEKCTA:
1. TexcT OKaHYMBACTCS 3arjaBHOW JATHHCKOW OYKBOM, KOTOpas OOJbIIEe HE BCTPEYACTCS B
TEKCTe.
Texct HaunHaeTcs MUPPOH U OKaHYMBAETCS (PO, TpUIEM 3TH H(PBI PA3TUIHEL.
TekcT HaYMHAETCS JIATHHCKOM OYKBOM M OKAHUMBAETCS JIATHHCKON OYKBOIA.
TeKkcT conepKUT HE MEHEe TpeX JaTUHCKUX OYKB.
TeKCcT coaepKUT paBHOE KOJTUYECTBO 3aryIaBHBIX U CTPOYHBIX JATHHCKUX OYKB.
. Tekct He conep>KUT MHBIX CHMBOJIOB, KpOMe (P U JTATHHCKUX OYKB.
HpaBnno 1 npeoGpa3oBaHus TekcTAa:
1. 3aMEHHTH KaXKIYIO 3arJIaBHYIO JJATHHCKYIO0 OYKBY ciienyromei mo andasury (A—B, B—C,...,
Z—A).
2. 3aMEHUTh KaXAYI0 HEHYJIEBYIO LH(]py COOTBETCTBYIOIIEH €l M0 MOPSAKOBOMY HOMEPY
CTpOYHO# OyKBOU JNaTHHCKOTO andasura (1—a, 2—b u 1.1.).
3. 3aMEHMUTh KaXIyl0 3arjaBHYIO JIATUHCKYI0 OYKBY LM(POH, YHMCIOBOE 3HAYEHHE KOTOPOI
PaBHO OCTATKY OT JI€JI€HHUs OPSIKOBOTO HOMepa OYKBBI B ajipaBUTE Ha JIECSTh.
4. 3aMEeHUTh KaXJyl0 CTPOYHYIO JIATUHCKYIO OYKBY COOTBETCTBYIOLIEH 3aryiaBHOM OyKBOM
(a—A, b—B,...,2-2).
5. 3aMEHUTh KaXOYI0 3arjaBHYIO JIATUHCKYI0 OYKBY COOTBETCTBYIOIIEH CTpPOYHOW OYKBOM
(A—a, B—b,..., Z—>12).
6. 3aMEHHUTH KaXKYIO 3arjaBHYIO JIJATUHCKYIO OYKBY «CUMMETpUYHON» B andasure (A—Z, B—Y
, Z—A).
IIpaBuiio 2 npeodpa3oBaHus TeKCTA:
1. TlepeHecTn B Hayajlo TEKCTa BCE BXOASIINE B HEro IM(PBHI C COXpaHEHHEM IMOpsAJKa HUX
CJIETOBaHMSL.
IlepeBepHYTH TEKCT, HE MCIIONB3Ys JOTIOJHUTEIbHYIO TaMSTh.
IToBTOPHUTH KaXAbIii CHMBOJI TEKCTA.
Y nanute U3 TEKCTa BCE MOBTOPHBIE BXOXKIECHHS €70 IIEPBOrO CUMBOJIA.
OcTaBUTh B TEKCTE TOJIKO T€ CUMBOJIbI, KOTOPbIE BXOJISAT B HETO POBHO OJIMH pa3.
B kaxx0i1 rpynne cieayomux noapsa OJUHAKOBBIX CUMBOJIOB OCTaBUTh TOJIBKO OZMH.
TpedoBanus k nporpamme
1. BolBol HMCXOAHOTO TEKCTa JOJDKEH OBITh BBINMOJIHEH Cpa3zy IOCie BBOJA, JI0 aHaju3a M
npeoOpa3oBaHusl.
2. BriBo mpeoOpa3oBaHHOIO TEKCTa JIOJKEH OBbITh BBIMOJHEH TOJBKO IOCIE 3aBEpIIEHUS
npeoOpa3oBaHus.
3. AnroputMbl npeoOpa3oBaHusl 1Mo mpaBuigamM | W 2 JOMKHBI OBITH OGOpPMIIEHBI B BHJE
MOJMPOTPAMM.
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4. TIporpaMma JI0OJDKHA COXPaHATh pabOTOCITIOCOOHOCTh TIPH JIFOOBIX BXOHBIX JAHHBIX.
4, Kputepuu oueHUBAHUS

3a Kax/1blii BOIPOC U3 KOHTPOJILHOTO 33aJJaHUs CTYJEHT noiy4aeTr oT 0 10 MakCuMalbHOro Oasia
B 3aBHCHMOCTH OT IIOJIHOTBI NPEICTABICHHOIO OTBeTa (peuieHus). Kpurepuu mpocraBieHus
0a/uIOB  yTBEpXKJAKOTCSI HA  3acellaHud  y4yeOHO-METOJUYECKOM  Komuccuu — Kadenpsl.
[TporienTcyMMapHO HaOpaHHBIX 0AJUIOB OT MAaKCUMAJIBHO BO3MOXKHOT'O KOJMYECTBA OMpEACIseT
OLICHKY 32 TEOPETUYECKHE 3HAHMSI 110 KaXXA0My KOHTPOJIbHOMY 3aJaHHUIO!

OreHka HaGpannsie 6amb
otiinyHO (10) ooaee 88%

oTIn4YHO (9) ot 78% no 88% BKIIFOUUTEITLHO
orauuHo (8) ot 68% 10 78% BKJIFOYMTEIHHO
xopoio (7) oT 58% 10 68% BKIIFOUUTEITEHO
xopoio (6) ot 48% no 58% BKIIIOYNTETHHO
xopoio (5) ot 38% 10 48% BKJIFOYUTENIBHO
yJIOBJIETBOPUTENHHO (4) ot 28% no 38% BKIIFOUUTEIILHO
YIOBIETBOPUTEIBHO (3) ot 18% mo 28% BKIFOUHTETHHO
HEYJIOBJIETBOPUTEIHHO (2) ot 08% 1o 18% BKIIOUUTETHHO

HEYAOBJIETBOPUTENIHHO (1) He 6onee 08%

Kaxnass nmabopatopHas pabora M 3amada W3 33JaHUS MPH IOJHOM TPABHIBHOM pEHICHUU
OIICHMBAETCA B OINpEICIICHHOE KOJIUYEeCTBO OamioB OT 5 a0 25. bamiel 3a MOTHOCTBIO
[IPaBWJIBHOE pELICHUE OIpPEAEAIOTCS IPENoJaBaTe/ssIMU M YTBEP)KAAIOTCS Ha 3acelaHuu
yueOHO-MeToin4yeckoil komuccuu kadeapsl. [IpolieHTcymMMapHO HaOpaHHBIX OalllIoOB OT
MaKCHUMaJIbHO BO3MOYKHOTO KOJIMYECTBA OMPEEISAET OIEHKY 3a MPAKTUYCCKUE 3HAHUSI CTY/ICHTA
10 BBIIICTIPUBEICHHON TabIuIIE.

UroroBasi oueHka 3a IuddepeHINpOBaHHBIA 3a4eT BBICTABISICTCS HA OCHOBAaHUH OLCHOK,
NOJYYCHHBIX 32 KOHTPOJbHBIC paboThl (majsee X M Y), ¥ OLUEHKH 3a 3ajganus, (mamee z) mo

cnenyroieit popmyie (X+y)*z/(z+(x+y)/2), c okpyrieHreM pe3ylbTaTta 10 LEeJIOro CBEpXY.

5. MeToanyeckne MaTepuaJibl, onpee/siiolme Npoueaypbl OeHUBAHUS 3HAHUIN, YMEeHUH,
HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

Bpems npoBeneHus Kax10i KOHTPOJIBbHOM pabOThI COCTABIISET 2 aKaIEMUYECKUX Yaca.

Bo Bpems nmpoBeneHHs] KOHTPOJBHBIX paboT 0Oydaromuecs MOTrYT IMOJIb30BaThCS MPOTrpaMMOn
JUCLUIUIMHBI U JIFOOBIMU PYKOITUCHBIMU MaTepUalaMu.



