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1. HamMeHoBaHHe IMCIHUILINHDI

«Teopust anropuT™MOB».

2. Ilepeyenb mJIaAHMPYeMBbIX Pe3yJIbTATOB OCBOEHHSI 00pa3oBaTebHOM
nporpamMMbl  (mepedyeHb KOMIETEHIUH) ¢ YyKa3aHWeM WHAUKATOPOB MX

AOCTURKCHUA U IVIAHUPYEMBIX PE3YJIbTATOB oﬁyqunﬂ o ATMCUOMIIJINHE

Kon HaunmenoBanue HNuaukaropsl PesynbTaThl 00yyeHusi (yMeHHs
KOMIIeTeH | KOMIeTeHIUH AOCTHKEHU S U 3HAHUS), COOTHECEHHbIE C
111071 KOMIIETeHIIUH HHIMKATOpPaMu AOCTHKEHH S
KOMIIeTeHIIUH
IIKH-2 CriocobHOCTb Bnaneer 00BbEKTHO- | 3HATH ~ OCHOBBI ~ aIreOpbl U
pa3pa6aTbIBaTb OPHUCHTHPOBAHHBIM reoOMCTPHU,
ATTOPUTMBI 1 S3BIKOM YMeTb CTpoUTh OOOCHOBAaHHBIE
[IPOrpaMMHUpPOBAaHMSI  HA | BBIBOJBI, I[OHUMAaTh KOHIIEMNLIUU
IIPOrpaMMBI €
YpOBHE 3HaHUS | I0Ka3yeMOCTH
UCTIOJIb30BaHUEM
CHOJIE30BAHMC CHUHTAKCHUCa U CEMaHTHKH,
COBPCMCHHBIX OCHOB CTaHIapPTHOMI
TEXHOJIOTHH OHOIHOTEKH.
IporpaMMHPOBaH
st Hcnone3yer 3HATBH OCHOBHBIE ITOHATHSI TEOPUU
UHCTPYMEHTAJIbHBIE aJITOPUTMOB u OCHOBHBIE
CpencTBa aJITOPUTMBI Ha rpadax
NpOTPaMMHPOBAHHA YMmers  NPUMEHATH  METOHBI
(IDE, SDK, API,
aHaJIn3a CJIOKHOCTH aJrOpPUTMOB
MOMYJISIPHBIE
), JUISL pellieHus] MPUKIAJAHbIX 3aJ]1a4
¢bpeliMBOpKH u .
npodeccuoHaNbHOM
O1OIMOTEKN).
JIeSITEIIbHOCTH
OpranuzoBbIBaeT 3HaThL  JIOTUKY  aJrOpPUTMOB,
KOJIOBYIO 6a3y, | UCTIOJB3YIOLIMX METOJbl aaredpsl
OpUEHTHpYETCS B | U TEOMETpPHUH;
CYLIECTBYIOIIEM  KOZE, | YMeThb IPUMEHSTD
JNEMOHCTPUPYET 3HAHUE | YCTAHOBJIIEHHbIE  TpaBWJa U3
OOIIETTPUHATHIX o0nactu anreOpbl U T€OMETPUH B
COTJIAILIEHUH U MOJUTUK B | pEelIEHUS 3aJad  MPUKIAJTHOTO
obnacTtu oopmieHus | coaepKaHus
KoJa.




[IpoekTupyer TEKCTOBBII,
MIPOrpaMMHBII WJIHM | CJIOKHOCTH
rpadudeckuii uHTEpPEiic
MPOrPaMMHOM  CHUCTEMBI | YMeTh
HCXOJS U3 €€ Ha3HAUYEHUS.

3HaTh OCHOBHEBIC MIpHUEMbI OLICHKHA

QITOPUTMOB
OLICHUBATh  CJIOKHOCTh
QIrOpUTMa 110 UCXOJHOMY KOZIY,
MICEBJIOKOJY WM SKBUBAJICHTHBIM
OIMCAHUSAM

MIPOrPaMMHBIX

3. MecTO AUCHUILIHHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

Jucnumummaa  «Teopust  anroputMoB» OTHOCUTCAS K OOmiedakyinbTeTCKOMY

(npeanporIbHOMY) HMKITY IUCHMIUIMH 1O HampaBieHuto noarotosku 09.03.03 -

[Tpuknagnas undopmatuka, OIl «lIpukinagHeie MHDOPMAIMOHHBIE CUCTEMBI B

9KOHOMMHMKC U q)HHchaX».

4. O0beM JUCHUILIMHBI (MOIYJIsI) B 32a4e€THBIX €IMHULAX U B aKaJeMHUYEeCKHX

yacax ¢ BblJeJeHHeM o0beMa ayJAuTOPHON (JIeKuMH,

CaMOCTOAATE/IbHOM Pa00THI 00y4aloLIUXCH

CEeMHUHApbI) H

o4Has1 / ouHO-3a04Has / 3a0uHas (MOO) ¢popmbl 00yueHust

Buj y4ye6Hoii pa6oThi no Bcero Cemectp 4/4/4

AMCUUILIMHE (B 3.e. M yacax) (B yacax)

OO0mas Tpy10éMKOCTh 4/144 144

AU CHHIITAHBI

Konmaxkmmnasa paboma- 50/34/12 50/34/12

Ayoumopmnuie 3anamus

Jlexuum 16/16/4 16/16/4

CeMHHApBI, TPAKTHYCCKUE 3aHATHSI 34/18/8 34/18/8

Camocmoamenvnasn paboma 94/110/132 94/110/132

Bua tekyiero KoHTposist

KOHTpOJIbHast paboTa

KOHTpOJIbHAsA paboTa

By npomexyTo4HON aTTecTalnu

OK3aMCH

OK3aMCH




5. Coaep:xanve IMCHUIJIMHBI, CTPYKTYPHMPOBAHHOe IO TeMaM (pa3aesiam)
AUCHMIUIMHBI ¢ YKa3aHUEM HX 00beMOB (B aKajeMHUYeCKHX 4Yacax) M BHI0B

Y4eOHbIX 3aHATHI

5.1. ConeprxkaHue TUCHMILIIMHBI

Pazoen 1. Inemenmul meopuu unghopmayuu

JluckpetHble cooOmieHusi, angaBuT cooOmieHusa, o0beMm andaBura.
KonuuectBennass wmepa wuHbopmaruu. OHTponusi, ¢opmyna IllenHoHa.
Nudopmarmonnas u ¢usudeckas sHTpornusa. ba3oBbie mpaBuia KOMOUHATOPHUKHU.
KomunuectBo nndopmanuu no Konmoropony. Equnuiiel kosimyecTBa uHdopmauu.

Pazoen 2. Ilepedaua u kooupoeanue unpopmauuu

OcCHOBHBIE OMNpEAENCHNs] KAaHAJIOB CBSI3W M HMCTOYHUKOB HMH(POpPMALIUU.
XapakTepuCTUKHN VCTOYHHKOB: PaBHOMEPHOCTB, U30BITOYHOCTh "
IPOU3BOAMTENBHOCTE. Teopema IlleHHOHa JUIsi JHCKPETHOrO KaHala CBS3H.
CootHomenue curHain-myM. HenpepsIBHbIE KaHAIBI CBA3U. J{MCKpeTH3anus.

IlonsTve w  TUOBl  KOoAMpoBaHUsA. CTaTUCTHYECKOE  KOAUPOBAHHUE,
KogupoBanue o Xadpdmany. [TpuHIMIBEL 1 MeTOABI CokaTHs JaHHBIX. KonupoBanue
U cxkathue HUHPOpPMALMM B COBPEMEHHBIX KOMIIBIOTEpHBIX ceTsx. (Cxarue
uH(dOpMAaIUU C TOTEPSIMU U 6€3 TTOTEPb.

Pazoen 3. Ocnoevt meopuu anzopummos

OnpeneneHne  alropuT™Ma.  YHHBEPCAIBHBIE  MOJAEIHM  AJTOPUTMA.
PexypcuBnbie ¢ynkuuu. Tesuc Uépua. Mamuna Teropunra. Tesuc Trropunra.
[Ipobiiema OCTaHOBKH.

Pazoen 4. Teopua croxcnocmu anzopummos

BpemeHHass  CIOXKHOCTH ~ QJITOPUTMOB.  ACHMNOTOTHYECKHM  aHAIU3
TPYAOEMKOCTH anroputmoB. Kitaccel ciioxuoctn anroputMmoB. Kiacesr P, NP, EXP.
[Ipo6nema P=NP. Tlonstune NP-monapix 3amad. Baxubsie mpumepbr NP-momHbIX
3agad. [IpoctpancrBennas cnoxnoctb. Knaccet PSPACE u NPSPACE. PSPACE-

IIOJIHOTA.



Pazoen 5. Cmpykmyput 0aHHBIX.

[Tonsatne o cTpykTypax JaHHbIX. CTPYKTypHOE MNpPOrpaMMHUPOBAHUE.
[IpocThbie 1 cocTaBHBIE CTPYKTYPHI AaHHBIX. JIHHAMUYECKUEe CTPYKTYpbl. JInHelHbIe
cnucku. JlepeBbsi. HakonuTenu gaHHBIX: CTEKU U ouepenu. Onepanuu co CTEKOM,
JIBYCTOPOHHEN ouepenbro. CTpoku. 3agaya movcka noJCTPOKH B CTPOKE.

Pazoen 6. Copmupoexka u nouck.

Buemnue u BHyTpeHHUE coOpTUpPOBKH. [IpocThle MeToabl COPTUPOBKHU
MaCCHBOB: MPOCTOE BKJIIOUEHHUE, MPOCTON BHIOOP, METOJI My3bIpbKa. Y IIy4IlIEHHbIE
METOJbl COPTUPOBKHU MacCUBOB: copTupoBka lllemna, nupamuaanbHas COPTUPOBKA,
ObIcTpast COpTHUpOBKa Xoapa. BHellHHEe COPTUPOBKHU: COPTUPOBKA CIUSHHUEM,
ecTecTBeHHOe ciusinue Bupta, MHorodasHas copTupoBka u ee ananus. Lludponas
coptupoBka. Ilouck »iemMeHTa: B YHOPSAOYCHHOM MAaCCHUBE, XEIIMPOBAHUE,
JIEPEBBA.

Pazoen 7. Anzopummeot na cpaghax u oepegvsx.

[Tonstue rpada, ocHoBHbBIE 3a/1aun Teopuu rpados. [IpencraBnenue rpadon
B OBM. ['padsl u Ounapusie otHomenus. [epeBbs. O0xonwl rpados. [louck B
rIIyOMHY U TOUCK B IMIMPUHY. DWIEPOB U TaMUJILTOHOB MyTH. [loMCK KOMIOHEHT
CBSI3HOCTU U OMKOMIIOHEHTOB.

OnTuMu3aIMoHHbIe 3a1aud Ha Tpadax. MUHUMAIIBHBIA OCTOB (AITOPUTMBI
Kpackana, [Tpuma), MuHuMasibHOE apocodeTanue (BeHrepckuii anroputm). Ilonck
KpaTyaimiero mytu (anroputm JedkcTpsr).

CnenuanbHble BUABI IEPEBHEB: KPACHO-UYEPHOE JIEPEBO, JIBOMYHOE JIEPEBO
noucka, B-nmepeBo. ANTrOpuTMBl U TPUMEHEHHE TaKUX CTPYKTYp HaHHBIX Ha

MIPaKTHKE.



5.2. Y4yeOHO-TEeMATHYECKUH MJIAH

ouyHasi popma oOyueHust

Ne | HaumeHoBaHue TpynoémkocTs B yacax DopMbI
w/n TeM TeKyllero
(pa3neios) *Konrakrnasi padora - Camocr KOHTPO.I51
ycreBaeMoCTH
A 6 osiTe] b
AUCHUILIUHBI YAUTOpHas paooTa Hast
abora
Bcero CeMnHa P
pHL,
O61ua>.1, Jlexknuu MPaKTH4
B T.4..
eCKue
3aHATUS
1. | DnemeHTHI 16 4 2 2 12
TEOpUU
nHpopmauu
2. | Ilepenaua u 18 6 2 4 12
KOJMPOBaHUE
uH(opman CamocrosiTensH
3. | OcHOBBI TeopHH 20 4 2 2 16 bIC paboTHL.
AJITOPUTMOB Yuactue B
pelIeHnn 3a1a4d
4. | Teopus 14 6 2 4 8 Ha
CIIO)KHOCTH MTPAKTUIECCKIX
AIITOPUTMOB 3aHSTHSIX.
CobecenoBanust
5. | CTpykTypHI 18 8 2 6 10 0  JOMAIIHAM
AQHHBIX 3a[aHuUsM.
6. | CoptupoBka U 20 8 2 6 12
TTOHCK
7. | Arroput™Mbl Ha 38 14 4 10 24
rpadax u
JIEPEBhSIX
B niermom o 144 50 16 34 94 CornacHo
JTUCLUTUIMHE yueOHOMY
TUTaHy:
KOHTpPOJIbHAs
pabota
Wroro B % 35 32 68 65




OYHasi-3a04Hast popma 00ydeHUs

Ne | HaumeHoBaHmue TpynoémkocTh B yacax DopMbI
/i TeM TEeKylIero
(pa3nenos) *Konrakrnasi padora - Camocr KOHTPO.IH
ycneBaeMoCTH
A 6 OATEJIb
JAMCIUTJINHBI YAUTOpHas paboTra Hast
adora
Bcero CeMnHa P
phI,
Obuas, Jlekun MPaKTH4
B T.4..
ECKHE
3aHATHS
1. | DaeMeHTHI 16 4 2 2 12
TEOpUHU
uHpOpMaIu
2. | lepemaga u 18 4 2 2 14
KOJUPOBaHUE
mHGopmain CamocTosTenbH
3. | OcHOBBI TeopuHU 22 4 2 2 18 BIC pabOThI.
allTOPUTMOB VYyactue B
pelIeHuH 3aja4
4. | Teopus 14 4 2 2 10 Ha
CIIO)KHOCTH MIPAKTUYECKHUX
QJIITOPUTMOB 3aHATHUSAX.
CobecenoBanust
5. | CTpyKTypHI 16 4 2 2 12 0  JOMAIIHIM
AQHHBIX 3aJJaHHSIM.
6. | CoptupoBka u 20 6 2 4 14
TTOMCK
7. | AIroput™Mbl  Ha 38 8 4 4 30
rpadax u
JIepeBbsIX
B niennom no 144 34 16 18 110 CornacHo
TUCIUIINHE yueOHOMY
IIaHy:
KOHTPOJIbHAS
pabora
Hroro B % 24 47 53 76




3ao4Has popma o0yuenus (MOO)

Ne | HaumeHoBaHmue TpynoémkocTs B yacax DopMbI
/ TeM TEeKylIero
W (pasnenon) *KourtakrHas padora - Camocr KOHTpPOISI
JAMCIUTITHHBI AynuTtopHas pabora 0sITETh ycrneBaeMocTH
Has
Cemuna
Bcero - pabora
OOmas, PEL,
) Jlexuu MPaKTH4
B T.4..
€CKHe
3aHATHUS
1. | DnemeHThI 22 2 1 1 20
TEOpUH
nHpopmauu
2. | Ilepenaya u 17 1 - 1 16
KOJMPOBaHUE
uH(opmarn CamocrosiTensH
3. | OcHOBBI TeopHH 17 1 - 1 16 bIC paboTHL.
allTOPUTMOB VYyactue B
pelieHnn 3a1a4
4. | Teopus 35 3 1 2 32 Ha
CIIO’)KHOCTH MIPAKTUICCKHUX
AJITOPUTMOB 3aHATHUSIX.
CobecenoBanust
5. | CTpykTypHI 22 2 1 1 20 0  JOMAIIHAM
AQHHBIX 3a[aHuUsM.
6. | CoptupoBka U 31 3 1 2 28
TTOHCK
7. | Anroput™Mbl  Ha 22 2 1 1 20
rpadax u
JIePEBhSIX
B niesiom 1o 144 12 4 8 132 CornacHo
JTUCLUTUINHE yueOHOMY
TUTaHy:
KOHTpPOJIbHAs
paborta
Hroro B % 8 33 67 92

* 00beM KOHTAKTHOM paboThl B OYHO-320YHOM/320uHON (hopMax OOydeHMSI U WHAWBUIYAITbHBIX
y4eOHBIX IJIaHaX OMpeAEIseTCs COOTBETCTBYIONIMMHU YUeOHBIMU IJIaHaMU. TeMbl, peann3yeMble B
BUJIE KOHTAKTHON pabOoThI, ONPEEISIOTCS MPENoaBaTesieM CaMOCTOSATEIbHO, UCXO/S U3 YPOBHS
UX CII0)KHOCTH.




5.3. Conep:kaHue ceMMHAPOB, MPAKTHYECKUX 3aHATHI

HaumeHoBaHue IlepeyeHb BONPOCOB /il 00CYK/AEeHNUSI HA @®opMbI IPOBEACHUSA
TeM (pa3/elioB) NMPaKTHYECKUX 3aHIATUAX, PEKOMEHIyeMble 3aHATHI
JTUCIHUTIIINHBI HCTOYHMKHM U3 pa3aesios 8,9
DJIeMEHTBI Pemienne  3amau Ha  OCHOBHBIE  TOHATHS | Pemenwue 3a1a4 B
TEOPHUH KOMOMHATOpUKH. PemieHne 3agay Ha ompeseneHHe | HHTEPAaKTUBHOU dopme,
UHpOpMaIUN KOJINYeCTBa HH(POPMAITUH. IPOBEPKAa CaMOCTOSITEIbHOMN
Pexomenayembie ucrounuku: [8.1, 8.4,9.3,9.7]. | paGotel u pa3dop oOmIKMOOK,
ayJUTOpHAs MIPOBEPOYHAs
paborta
[lepenaya u Pemienne 3amad Ha WMCTOYHMKH WH(POpPMALUH,
KOJIMPOBAaHUE CUTHAI\IITYM. Omnpenenenne  XapakTepucTHk | Pemenne 3a1a4 B
UHpOpMALIUN UCTOYHUKOB HH(POPMAITUH. UHTEPAKTHBHON dopme,
Pemenne 3amay Ha KoOIMpOBaHWE WH(POPMALMU. | IPOBEPKA CAMOCTOSATEIBHOM
Kot JUTSt oOHapyKEeHUS omuOOoK. | paboThl W pa3bop OMHKOOK,
Koppekrupyromue Koabl. ayTuTOpHAs KOHTpPOJIbHAs
Pexomenayembie ucrounuku: [8.1, 8.4, 9.3, 9.7, | pabora
9.13].
OcHoBbl Teopum | Pemenne 3amad  Ha TPOEKTHpPOBaHWME MamuH | Pemenue 3a1a4 B
QITOPUTMOB TrropuHra. UHTEPAKTHBHON dopme,
Pexomennyemblie nucrounuku: [8.1, 9.6, 9.13] IIPOBEPKAa CAMOCTOSITEILHOM
paboThI ¥ pa3dop OMIUOOK
Teopus Pemienne 3amau Ha omnpeneneHue BpeMEHHOW u | Pemienue 3a1a4 B
CIIOHOCTHU MIPOCTPAHCTBEHHOM CIIOKHOCTU aITOPUTMOB. WHTEPAKTUBHOU dopme,
AITOPUTMOB Pexomenayembie ucrounuku: [8.4, 9.7] IPOBEpKa CaMOCTOSITEIHLHOMN
paboThl U pa3dop omudoK
CTpyKTYpBI Pemenne 3agau Ha peanu3anuio CTPYKTYp AaHHBIX | PerieHue 3a1a4y B
JTAHHBIX Ha Pa3INIHBIX S3bIKaX MPOrPAMMHUPOBAHHS. WHTEPAKTHBHOU dopme,

Pexomenayemblie ucrounuku: [8.2, 9.6]

MpPOBEpPKa CAMOCTOSITETLHOM
paboThl U pa3zdbop OMUOOK

CoptupoBka U
IIOUCK

Peanm3zanus pa3IM4HbBIX arOPUTMOB COPTHPOBKH U
MIOKCKA Ha SI3bIKE TIPOTPAMMHUPOBAHHSL.
Pexomenayembie ucrounuku: [8.2, 8.3, 8.5, 9.6,
9.7]

Pemenue 3a1ay B
WHTEPAKTUBHOM dopwme,
MpOBEpKa CaMOCTOATEIIbHOMN
paboTsI U pazdop omHUOOK

Anroput™Mbl  Ha
rpadax u
JIepEeBbX

Peanuzamus anroputMoB Ha rpadax U JepeBbsX Ha
Pa3IMYHBIX A3bIKAX IPOTPAMMHUPOBAHHUSL.
Pexomennyemblie ucrounuku: [8.5, 9.7]

Pemenne 3a7a4 B
WHTEPaKTUBHOU dopme,
MpOBEpKa CaMOCTOATEIIbHOMN
paboTsI U pazdop omHUOOK




6. IlepeyeHb Y4eOHO-METOAUYECKOr0 O0eCHeYeHUS JIsI CAMOCTOSATEJNbHOM

paﬁoTbI oﬁyqaloumxcn o IMCIOMIIJIMHE

6.1. IlepeyeHb BONPOCOB,

OTBOJMMBIX Ha CaMOCTOATECJIBHOC OCBOCHHC

TUCHHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOM PadoThI

HanmeHnoBaHue TeM
(pa3aesioB) AMCUMILTHHBI

Ilepeyenb BOnpocos,
OTBOJAUMBIX HA
CaMOCTOsITe/IbHOE OCBOEHHUE

®opMbl BHEAYIUTOPHOM
CaMOCTOSITE/IbHOI PadoThI

DJIEMEHTHI TEOPUU
uHpopMaun

YCIoBHAsE SHTPOIIPHUS U B3aUMHAs]
uHpopManus. DHTPONHUs Kak Mepa
HeonpeaeneHHocTH. OnpeaeneHue
U CBOHCTBa AudQepeHInaTHLHON
SHTPOIIUH.

Pabota ¢ y4eOHOM TuTEpaTypOi.
Pemenwne TunoBsIx 3aga4. Pazoop
BOIPOCOB TI0 TEME 3aHSITHSL
Bremonxenue JOMAITHUX
3aJJaHUN K KQXKJIOMY 3aHSTHIO.

[Iepenaua n kogupoBaHue

CrnoBapHble METO/IbI KOJIUPOBAHMUSI.
Metobl LZ77 u LZ78.
HepasenctBo Kpadra. Cxarue u
KOJMPOBaHUE  TpapuuecKkod W
3BYKOBOI HH(OpMAITIH.

Pabora ¢ yueOHOI JuTEepaTypoil.
Pemenue TunoBsix 3am1a4. Pazoop
BOIIPOCOB TI0 TEME 3aHATHSL.
Bremomanenune JOMaIITHUX
3aJaHUH K Ka)KIOMY 3aHSTHIO.

Hpyrue wmonmenu  aOCTPaKTHBIX
MAIIIMH; MHOTOJICHTOYHBIE U
HEJICTEPMUHUPOBAHHBIC MAIIIUHB]
Trropunra, MaIlllHa Ilocra,
MAaIlIHHBI c MIPOU3BOJILHBIM
JocTynoM K mamsth. JlamOma-
ncurcienne Yépya.

Pabora ¢ yueOHOI JuTEepaTypoil.
Pemenne TunoBsIx 3a1a4. Pazoop
BOIIPOCOB 10 TEME 3aHATHS.
Brimonnenne JIOMaIITHUX
3aJIaHUM K KQXKIOMY 3aHSTHIO.

ATnbTEepHAaTUBHbIE  MOAXOABI K
onpenenenuto kiacca NP. Teopema
Kyka-JleBuna. Jomonnenusy
A3bIKOB U3 NP.

Pabora ¢ yueOHOI nuTEepaTypoil.
Pemenne TunoBbIx 3a1au. Pazoop
BOIIPOCOB IO TEME€ 3aHATHS.
Beimmonnenue JOMAIIHUX
3aJJaHuM K KaXJ0My 3aHSITHIO.

uH(popMauu

OcHoBbI Teopuu
QJITOPUTMOB

Teopus CJIIOKHOCTH
QITOPUTMOB

CTpyKTypBl JaHHBIX

ITepcucrenTHbIe CTPYKTYpBI
JAHHBIX. X3IIUpPOBAHUE.
Xs31MpoBaHue C OTKPBITOM|

angpecanueii. MaTpulbl U CHHUCKH]
cmexHocTd. KBagponepeBbs U
OKTO/ICPEBbSI.

Pabora ¢ yuebHOI nuTeparypoil.
Pemenue TunoBsix 3am1a4. Pazoop
BONIPOCOB IO TeME€ 3aHATHS.
Bemonaenue JOMAITHUX
3aJJaHUM K KaXJI0MY 3aHITHIO.

CopTHpOBKa U MOUCK

ANTOPUTMBI COPTUPOBKHU W TIOUCKA
Ha OoibmMX 00BeEMax IJaHHBIX.
Bremusas COPTHPOBKA.
[TapannensHas COpPTUPOBKA,
COPTUPOBKA C IPHOPUTETAMHU.

Pabota ¢ yueOHOI nuTeparypoil.
Pemenue TunoBsIx 3agau. Pa3oop
BOIIPOCOB TI0 TEME 3aHSITHA.
Beinonnenue JIOMAIIIHUX
BallaHI/Iﬁ K KQKXIOMY 3aHATHIO.
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Anroput™mbl Ha rpadax u | AITOPUTMBI noucka PaboTa ¢ yueOHOU nuTEpaTypOi.

JIePEBBIX MHHHMAaJILHOT'O OCTOBHOTO JiepeBa.| Pemenne TunoBsix 3amad. Pa3oop
AnropuT™MbI TOIIOJIOTMYECKOW BOIIPOCOB 110 TEME 3aHATUS.
COPTUPOBKH. AJTOPUTMBI TOUCKal BrimonHenne JTOMAITHHAX
MOCTOB U TOYCK COUYJICHCHUS. 3aIIaHI/II71 K KQKI0OMY 3aHATHIO.

Hepequb BOIIPOCOB, 3anaHm‘/’1, TEM IJisI MNOATOTOBKH K TEKYHIEMY

KOHTPOJIIO

Ilpumepuwtii 6apuanm KoHmMpoOJabHOU PadOn vl

Kakas nndopmanusi conepx utcs B COOOIIEHNH O TOM, YTO MOHETKA yIaja

repoom?

B samuke 10 rpanat, u3 xotopbix 8 0e3 B3pbiBarens. M3 simuka Haynauy
BbIOMpatoTcs 3 rpaHatbl. Kakoe KOIMYeCTBO MH(POpPMALUU COAEPKUTCS B

COO6IHCHHI/I O TOM, 4YTO BCC BLI6paHHI>I€ I'paHaTbl OKa3aJIUCh oe3 B3pI>IBaTeJIH?

B rpynne 20 xypcaHTOB, cpelld KOTOPbIX 4 OTIMYHUKA, 6 XOPOIIUCTOB, 7
TPOEUHUKOB, OCTaJIbHbIE JBO€YHUKHU. [lo cnucky Haygauy orOuparorcs 5
KypcanToB. Kakoe konnuecTBO MHPOpMALUU COAEPKUTCS B COOOLICHUH O
TOM, YTO CpeIu OTOOpPaHHBIX KYpCAaHTOB 3 OTJIMYHMKA, | xopommcT U 1

TPOEUHUK?

Jlana ctpoka u3 OykB «a» u «b». Pazpaborare mammny TeropuHra, kotropas
NEPEMECTHUT BCE OYKBBI «a» B JIEBYIO, a OYKBBI «b» — B IPABYIO YACTU CTPOKH.

KapeTrka HaxoauTcst HaJl KpAiHUM JIEBBIM CUMBOJIOM CTPOKH.

Ha nente mammnabl ThlOpUHTa HAXOIUTCA LIETOE IOJOKUTEIBHOE YHUCIIO,
3alMCaHHOE B JECATUYHON CUCTEME CUMCIICHUA. HaliTh mpou3BeneHrue 3Toro

yucia Ha yucio 11. Kaperka 0603peBaeT KpaitHIOI0 npaByto mudpy 4uca.

11




6. Ha nente mammubl ThlopuHTa HaXOAWUTCS AecsTHUYHOE uducio. OnpeaenuTs,
JIEJIMTCS JIU 3TO YUCIIO Ha 5 6e3 ocraTka. Ecnu nenutes, To 3amucarh cripaBa OT

qucia CJIIOBO «y», €CJIIM HCT — «1»).

7. Ha neHre mammusbl ThIOpUMHIa 3amucaHO 4YHUCIO B ISITEPUYHOM cHUCTEME
cunciienusa. Kaperka HaxoauTcs Haja KpaliHeW mpaBoil mudpoi. 3amnucarh

UG Pl 3TOTO YKcIa B 00paTHOM MOPSIIKE.

8. Jlanbl 1Ba HATypajdbHBIX YHMCIA N U M, OPEICTABICHHBIE B YHApHOU cUCTeMe
CUMCIICHUA. Mexay STUMHU 4YHCIIaMH CTOMT 3HaK «*». IlocTpouTs Mamuny

TBIOpI/IHFa, OIIPpCAC/BAIOINYO, PaABHBI 9TH YUCJIa UJIW HECT.

9. I[aHI:I ABa HATypaJIbHBIX 49HUCJIa N U M, IIPCACTABIICHHLIC B ,Z[BOH‘IHOﬁ CHUCTEMC
CUHMCJICHU:. Memﬂy STHMH YHUCJIAMH CTOUT 3HaK «*y». Haiitu PasHOCTb ITHUX

YHCCII.

10. lano uuncio B IBOMYHOM cucteme cuucieHus. Paspadotats mamuny Triopunra,
KOTOpas OyJeT YMHOXAaTh 3TO YUCJIO HA ABa (B JBOMYHON CHUCTEME CUUCICHUS
CO CIBHTOM BJICBO).

11.CkoHcTpynpoBaTh MamuHy ThIOpUHTA, KOTOpas BBICTYIUT B KauyecTBE

JIBOMYHO-BOCBMEPHUYHOTO Jienrdparopa.

12. Jlanbl 1Ba HATYpaABHBIX YMCIIA N U M, 33JJaHHBIX B YHAPHOU CUCTEME CUMCIICHUS.
Uucna n 1 m mpeacTaBiIeHpl HAOOpaMH CHMBOJIOB «1», pa3meleHHBIX «/». B
KOHIIe Habopa CTOUT 3HaK « = ». Pa3zpaborare mamuHy TrlopuHTa, KOTOpas
OyZeT Mpou3BOIUTH JCNIEHHWE HAIeNO0 JBYX HATypaJbHBIX YHCET h M M U
HAXOJHWTh OCTATOK OT JCTICHHSI.

13. Ompenenute BpeMEHHYIO M TMPOCTPAHCTBEHHYIO CIOKHOCTb aJTrOpHUTMA:

for (int [ = 0; i < n; ++i) { Il B
for (int J = 1; j < m; +4]) { /l A
ali][j]++; // C
¥
¥
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14.Peanu3oBath AJIrOpuUTM ITIONCKa HaAanMCHBIICTO 9JICMCHTA B
HCOTCOPTUPOBAHHOM MACCUBC MW  OINPCACINTL Cro BPEMCHHYIO U

IMPOCTPAHCTBCHHYIO CJIOKHOCTD.

15.Peanu3oBats aJIropuT™ COPTUPOBKU MaACCHBA MCTOIOM IIY3bIpbKa H

OMPENICNIUTh €r0 BPEMEHHYIO U TPOCTPAHCTBEHHYIO CIIOAKHOCTb.

16.PeanuzoBats AJITOPUTM IIOHCKAa CPCAHCIO 3HAYCHHA B OTCOPTUPOBAHHOM

MaCCHUBC U OIIPCACIINTL €0 BPCMCHHYIO U ITPOCTPAHCTBCHHYIO CIIOKHOCTD.

17.Peanu3oBath AJIT'OPpUTM HAXOXKIACHUSA CYMMBI BCCX 3JICMCHTOB B IBYMCPHOM

MAaCCHUBC U OIIPCACIIUTDb CI'0 BPpCMCHHYIO U IIPOCTPAHCTBCHHYIO CJIIOKHOCTD.

18.Peanu3oBarh aJIrOPUTM MOKCKAa HAHOOJIBIIErO MPOCTOTO YUCIIA B 33aHHOM

AUAIIa30HC U OIIPCACINUTE €TO0 BPCMCHHYIO U ITPOCTPAHCTBCHHYIO CIIOKHOCTD.

19.Peanu3oBarts AJITOPHUTM IMOMCKA BCCX ITOBTOPAIOIMNXCA 3JICMCHTOB B MaCCHUBC

" OIIPCACIUTb €TI0 BPCMCHHYIO U IIPOCTPAHCTBCHHYIO CJIOKHOCTD.

20.Peanu3oBaTh adrOpuTM TPOBEPKH, SBISETCS JIM 3aJaHHOE YHUCIO
NaJUHAPOMOM, W ONPEICTUTh €r0 BPEMEHHYI0 M IMPOCTPAHCTBECHHYIO

CJIOKHOCTB.

21.PeanuzoBaTh aNrOpUTM MOUCKa HanOOJIbIIEH BO3pacTaroLen
MOJIMTOCIIEZIOBATEIbHOCTH B MACCHUBE M OINPEACTUTh €ro BPEMEHHYIO H

MPOCTPAHCTBEHHYIO CJIIOKHOCTb.

22 .PeanusoBaTh AITrOpUTM HAXOXIACHHUA CYMMbI BCCX 3JICMCHTOB B CBA3HOM

CIIMCKC U OIIPCACIIMTD €0 BPCMCHHYIO U ITPOCTPAHCTBCHHYIO CIIOKHOCTD.

23.Peann3oBaTh AJITOPUTM ITOMCKA OUKJIAa B CBA3HOM CIIMCKC M OIIPCACIIUTL CT'0

BPEMEHHYIO U TPOCTPAHCTBEHHYIO CJIOKHOCTb.
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24 Peanu3oBaTh alNrOpUTM TNPOBEPKH, SBIAETCS JM 3aJaHHas CTpOKa
aHarpaMMOM Jpyrom CTPOKH, W ONPEAECIUTH €ro BPEMEHHYIO U

IMPOCTPAHCTBCHHYIO CJIOKHOCTD.

25.Peann3oBaTh AJIT'OPUTM HAXOXKACHHUA BCCX IICPCCTAHOBOK BaﬂaHHOﬁ CTPOKH U

OMPENICNIUTh €r0 BPEMEHHYIO U TPOCTPAHCTBEHHYIO CIIOAKHOCTb.

26.Peanu3oBaTh aJropuT™M IOMCKa HAMOOJBIIETO KOJMYECTBA OJMHAKOBBIX
AJIEMEHTOB B MaTPULE U ONPENEIIUTh €0 BPEMEHHYIO U IIPOCTPAHCTBEHHYIO

CJIOKHOCTB.

27 .Peann3oBaTh alrOpUTM HAaXOXACHUS HAaUMEHBILEro MyTH B Tpade OT OJHOM
BEpUIMHBI K IPYrol U OMPENEIUTh €ro0 BPEMEHHYIO M MPOCTPAHCTBEHHYIO

CJIOKHOCTB.

28.Pean3oBaTh aJITOPUTM TTPOBEPKH, SIBSETCS JIM 3aJaHHOE JACPEBO JTBOUIHBIM
MTIOMCKOBBIM JIEPEBOM, U ONPEAECIUTH €r0 BPEMEHHYIO U MPOCTPAHCTBEHHYIO

CJIOKHOCTB.

29.PeannsoBath AJITrOpUTM HaAXOXKIACHHA BCEX IMPOCTBIX YHUCCI B 3aJdHHOM

AHUAIIa30HC U OIIPCACIINTL €TO0 BPCMCHHYIO U ITPOCTPAHCTBCHHYIO CIIOKHOCTD.

30.Peanu3oBaTh aJrOpUTM HAXOXKJICHHS BCEX IOJCTPOK 3aJJaHHOM CTPOKH U

ONpCACIUTL €0 BPECMCHHYIO U ITPOCTPAHCTBCHHYIO CJIOKHOCTD.

31.Peanu3oBaTh aJrOPUTM TMPOBEPKH, SBISIETCS JIM 33JaHHOE YHCIIO
COBEPILIEHHBIM (CyMMa €ro JeiuTeNield paBHa CaMOMY YHCIY), U ONPEJEIHUTh

€TI0 BPCMCHHYIO U ITPOCTPAHCTBCHHYIO CJIOKHOCTD.

32.Peanu3oBaTh alrOpUTM HAXOXKJIEHUS HAUOOJBIIETO OOIIEro ACIUTENS ABYX

YUCCI U OIPCACIUTD €T0 BPEMCHHYIO U ITPOCTPAHCTBCHHYIO CJIOKHOCTD.
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33.Peann3oBath AJITOPHUTM HAXOXACHHUA HAMMCHBIIICTO O6H_I€FO KpaTHOTO IBYX

YUCCI U ONIPCACIUTDb €TI0 BPECMCHHYIO U ITPOCTPAHCTBCHHYIO CIIOKHOCTD.

34.I1ocTpouTh IBYXJICHTOUHYIO MallMHy ThIOpUHTA, JOMYCKAIONIYIO SI3bIK BCEX
cioB u3 0 1 1, B KOTOPBIX 3TUX CUMBOJIOB OPOBHY. [lepBas JieHTa COAEPKUT BXOJ]
Y IPOCMATPUBAETCS CJI€BA HapaBo. BTopas JieHTa NCHOb3yeTCs AJIs1 3aIOMUHAHUS
U3JIMIIKA HyJeH M0 OTHONIEHUIO K €AMHHUIIAM W HaoOOpOT B MPOUYUTAHHON YacTH
Bx0/a. Onucath COCTOSIHUS ¥ TIEPEXO/IbI, a TaKkKe He(hOpMaIbHOE TTPETHA3HAUYCHNE

KaXXJ10Iro COCTOSHMA.

Kpumepuu 6anivnotl oyenxku paziuyHvlx Gopm mexyweeo KOHMpOIs
ycneeaemMocmu — cooepacamcs 8 - COOMBEMCMBYIOUWUX — MemoOUYeCcKUX
pexomenoayusix  Kageopvr  ungopmayuonnvix  mexuonoeuti  Daxyrvmema

MHQbOPMCZLﬂ/lOHHle MEeXHON02UN U AHAAU3A OOILUUUX OAHHDIX.

7. ®OoH OLIEHOYHBIX CPEACTB VISl MPOBEAEHNsI IPOMEKYTOYHOM aTTeCcTAIUN

oﬁyqamumxc;l o M CIMIIIMHE

[lepeyeHbp KOMIETEHLIMN € YKa3aHUEM HWHAUKATOPOB HUX JOCTHKEHUSA B
mpollecce OCBOEHUsI 00pa3oBaTENbHON MPOrpaMMbl COACPKHUTCS B paszfene 2.
«IlepeyeHb IUIAaHHMPYeMBbIX Ppe3yJdbTATOB OCBOEHHS 00pa30BaTeIbLHON
nporpaMmmbl  (IepeyeHb KOMIIETEHUMH) C YKa3aHMEeM MWHIMKATOPOB HX

JAOCTHKCHHUA U INIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leHI/Iﬂ Mo JTUCIHUILJIMHEY.

Tunosble KOHTPOJIbHBIC 3AJaHUA WJIN UHbIC MAaTCPHUAJIbI, HCOﬁXOIlI/IMbIe

JJIA OHEHKHA MHIANKATOPOB JOCTUKCHUA KOMHeTeHHHﬁ, yMeHHﬁ U 3HAHUH

HanmenoBanue HanmmeHoBaHue Pe3yabTaThl 00yueHust THunoBbie KOHTPOJIbHBIE
KOMIICTEHIIUH HHAUKATOPOB (ymeHMS ¥ 3HAHMSA), 3agaHus
JOCTHKCHHUS COOTHECEHHbIE C
KOMIIEeTEeHIUH HHIUKATOPAMHU J0CTHKEHUS
KOMIIeTeHIIUM
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CnocoOHOCTB
pa3pabaThIBaTh
QITOPUTMBI U
MIPOrPaMMBI ¢
HCIIOJB30BaHUEM
COBpPEMEHHBIX
TEXHOJIOTUI
MpOrpaMMHUpPOBa
uust (ITKH-2)

1. Bnageer
00BEKTHO-
OPUECHTUPOBAHHBIM
SI3EIKOM
MPOTrpaMMHUPOBAHUS
Ha ypOBHE 3HAHUS
CHHTAaKcHca U
CEMaHTHKH, OCHOB

3HATh OCHOBBI ANreOpHI U
TeOMETPHH;

YMeThb CTpOUTH 00OCHOBaHHBIC
BBIBO/IbI, TOHUMATh KOHIICTILIUU
JTIOKa3yeMOCTH

B smtuke 12 rpanat, u3
KOTOPBIX 8 Oe3 B3phIBATEIIS.
U3 smuka Haypaqy
BBIOMpAIOTCS 5 TpaHaThI.
Kaxkoe xonnuecTBo
UHPOPMAITH COICPIKUTCS B
COOOIIIEHUH O TOM, YTO BCE
BBIOpaHHBIE TPaHATHI

CTaHJapTHOMN OKa3aluch 0e3 B3pbIBaTems?
OUOINOTEKH.
MeTonpl  KOOWUPOBaHHUS H
JIEKOIUPOBAHUS
uHpOpMaIH.
2. Ucnonb3yet 3HATBh OCHOBHBIC ITOHATHS PeanuzoBath JITOPUTM
WHCTPYMEHTAJbHbIE | TEOPUHU AITOPUTMOB U NPOBEPKH,  SBISETCS  JIK
CpencTBa OCHOBHBIE QJITOPUTMBI Ha 3a/laHHOE YHCIIO0
porpaMMupoBanus | rpadax NAJIMHIPOMOM, U OTIPEIEIUTh
(IDE, SDK, API, ero BPEMEHHYIO u
YMeTh NpUMEHSITh METOIBI
MOTTYJISIPHBIE INPOCTPAHCTBEHH
YAp aHaJM3a CJI0KHOCTH poctp o
(bpeliMBOpKY U CJIO’KHOCTb.
QITOPUTMOB ISl PEIICHUS
OMOIMOTEKN). OYHKIIMOHATLHOES

NPHUKIIAJHbIX 3a1a4

NpeaACTaBJICHUC aJilrOpUTMa C

npodeccroHanbHON
HOMOIIBIO MaIlHbI
JESTeNbHOCTU
TrropuHra.
3. Opranu3oBbIBaeT | 3HATH JIOTHKY aJIFOPUTMOB, PeannzoBats JITOPUTM

KOJIOBYIO 0a3y,
OpPUEHTHPYETCS B

UCIIOJB3YIOIINX METOMBI
anreOpbl U TEOMETPHUU;

HaxOXIACHUA BCCX IIPOCTBIX
YHCCJI B 3aJTaHHOM JTHAIIa30HC

CYIIECTBYIOIIEM YMeTb IpuMeHSITh u OTIpEICTTUTh ero
Koze, YCTaHOBJICHHBIE MTPaBHUIIA U3 BPEMEHHYIO u
JI€MOHCTPHUPYET o0yacTu anreOpsl ¥ TEOMETPUU | IPOCTPAHCTBEHHYIO

3HAHHE B PEIICHUS 3a/1a4 IPUKIIAJHOTO | CJIIOKHOCTb.

OOIICTIPUHSATHIX COJIepKAHUSI. [IpocTeie METO/IbI
COTJIAIICHUH 1 COPTHUPOBKH.

MOJIUTHK B 00JIaCTH

oopmienus xona.

4. IIpoektupyer 3HATBh OCHOBHBIE TPUEMBI OueHuTh  BpEMEHHYO U
TEKCTOBBIH, OLIEHKH CIIOKHOCTH NPOCTPAHCTBEHHYIO
MPOTPAMMHBIN WM | IPOrPAaMMHBIX aJITOPUTMOB CJIO’KHOCTH 0a30BbIX
rpadugeckuit YMeTh OlIeHNBATH CIIOKHOCTH QITOPUTMOB ~ TIOMCKa  Ha
uHTepdeiic aJIrOpUTMa 10 UCXOAHOMY Kony, | rpadax (BFS, DFS).
MPOTPaMMHOM TICEBJIOKOTY WITH

CHCTEMBI UCXOOA U3
€€ Ha3HA4YCHU.

OKBUBAJICHTHBIM OITMCAHUAM
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Ilpumepnvie 3a0anun 011 NOO20MOBKU K IK3IAMEHY

B otnene pabortator 6 myxuuH u 4 xeHmuHbL. [lo TaGenbHBIM HOMEpaMm
HayJaqy oToOpansl 7 yenoBek. Kakoe kommuecTBO HH(OPMALIUN COAEPKUTCS

B COOOIIEHUH O TOM, YTO CPEI OTOOPAHHBIX JIUIT OKAKYTCS 3 KEHITUHBI?

B nmudt 7-3TaxuHoro noma cenu 3 naccaxupa. Kaxapiii He3aBUCUMO OT APYTHUX
C OJIMHAKOBOM BEPOSITHOCTHIO MOYKET BBINTH Ha JIFOOOM (HauKlHAsI CO BTOPOTO)
staxke. Kakoe xonnuecTBO MH(POPMALIUU COJEPKUTCS B COOOIIEHUH O TOM,

4TO BCC BBINIJIM HA PAa3HbIX Taxax?

NMeroTest n3zienus 4eTbIpex COPTOB, MPUYEM YUCIIO U3JIETUNA KaX0T0 copTa
paBHo nl =2, n2 = 3, n3 = 1, n4 = 3. Jlna KoHTpoJs Haygady Oepyrcs S5
u3aenuil. Kakoe konruecTBO MHOOPMAIIMK CONEPIKUTCSI B COOOILIEHUH O TOM,
4yTO cpeau HuX ml = 2 - nmepBocopTHbIX; m2 = 1 - BTroporo, m3 = 0 - TpeTbero

1 m4 = 2 - yeTBepToro copra?

TaMOXEHHBII KOHTPOJb MPOXOmAT 3 Tamkuka, 4 7r1py3uHa u 6
azepOaitkaniieB. Ha mocMoTp Haymaudy BbI3BIBAIOT Tpex uenoBek. Kakoe
KOJIMYECTBO MH(POPMALIUU COAEPKUTCA B COOOIIEHUH O TOM, YTO BCE TpHU

BBI3BAHHBIX SABJISIIOTCA prSI/IHaMI/I?

JIekTop MPOU3HOCUT B CPEIHEM OKOJIO COPOKA IIECTUOYKBEHHBIX CJIOB B
MUHYTY. PaccmaTpuBas ero Kak HMCTOYHHUK JUCKPETHBIX COOOILECHHIH,
ONPENEIIUTh €r0 MPOU3BOAMUTENBHOCTD. I IIPOCTOTHI NPUHATH, YTO BCE

OyKBBI ani(haBUTa PABHOBEPOSITHBI U CTATUCTUYECKU HE3aBUCUMBI.

JIBOMYHBIH  MCTOYHMK C  PAaBHOBEPOSITHBIMM  DJIEMEHTAaMH  HMEET
npousBoauTebHOCTH 1000 6ut-c. [Ipu nepenade mo kaHamy B CpeHEM OJIUH
u3 nepenansbix 100 cimMBOI0B HcKaxkaeTcs. OnpenenTb CKOPOCTh IEpeIadn

uH(pOpMaIUU IO TAHHOMY KaHaTy.
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7. Nmeertcst uctounuk uHpopmaiuu ¢ sHTponue B eaunuily Bpemenr H = 100
OWT W NBa KaHaja CBS3U: KAKIBIM M3 HUX MOXET IepefaBaTh B CIUHUILY
BpeMeHu 70 OuT wuHPOpMANUMU, TNPU OSTOM B PE3yJIbTaTe IOMEXH,
JEUCTBYIONIEH Ha KaXKIbl M3 3THX KaHAJIOB, 3HaY€HUE OUTa MOXET OBITh
3aMEHEHO Ha MPOTUBOIOJIOKHOE ¢ BeposiTHOCTHIO 0.1. Bonpoc - gocratouna
JU TPOMYCKHAsi CIOCOOHOCTh ATUX KaHAJOB I Nepeaadnd MHGOpMalui,

IOCTABJISIEMOM UCTOYHUKOM?

8. Jlan andaBur A = {1, 0} u cocrosaus Q = {ql}. Iloctpoutrs MamuHy

Trropunra, yganstouyto 0.

9. Ioctpouts MammmHy Teropunra T+ mist cIOKEHUS IBYX HATypalIbHBIX YHCET,
3alMCaHHBIX B yHapHOU cucteMe. [loctponts nuarpaMMmy MamuHel TeropuHra
T+, A={l1}.

10.Jan andaur A={1}. Iloctpouts mamuHy TbrOpuHra s TMOJyYEHUS

CICAYIOIICTO HATYPAJIbHOT'O YHCJIA.

11.ano cnmoBo B andasute A = {a, b, ¢, d}. [loctpouts Mammny TrropuHnra,

yAAJISIONIYI0 BCe OYKBHI a.

12.TToctpouts Mamuny Teiopunra T++ mns cymmupoBanus N HaTypadbHBIX
MOAPSIT UAYIIUX YUCEIN, 3alTMCAHHBIX B YHAPHOU cucteme uepes «*». [Ipumep:

TTT*I1*1111* ... *11.

13.IToctpouts MammHy Teropunra T , KOTOpas BBIUMCISIET Pa3HOCTh JBYX
HaTypaJIbHBIX YMCEJ, 3alIMCAaHHBIX B YHAPHOU CHUCTEME 4Yepe3 pa3leiuTellb.

Hanpumep: 11111-111.

14 . HaiiTu mpOCTpaHCTBEHHYIO U BPEMEHHYIO CIOXHOCTh AJIFOPUTMA MAIIUHbBI

TrropuHTa, BRIYUCISIONIEH B yHApHOM Koje GyHKIIo f(X) = X 2.

15.HaiiTu mpOoCTpaHCTBEHHYIO U BPEMEHHYIO CIOXHOCTh aJIFOPUTMA MAIIUHbBI

ThrOopuHTa, BRIYUCISIOMEN B yHapHOM Kojie hyHKuuio f(x) = xy.
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16.HaiitTu mpoOCTpaHCTBEHHYIO M BPEMEHHYIO CIIO)KHOCTb aJrOpUTMa MAalllUHBI

TrropuHTa, BRIYUCISIIONICH B YHapHOM Koj1e pyHKIHIO f(X) = 27X

17.3anan mosHbBIN My Th K ¢aiiny ¢ Tabnuneil BemecTBeHHBIX (Tuna double) uuncern,
3alMCaHHOM C IOMOIIBIO CTaHIapTHON QyHKIuu fwrite(). BHayane 3anucana ee
BbICOTA h W mmpuHa w (THII int), a 3aTeM - anmeMeHThl. OnpeaenuTh QyHKIHO
Invert(), koTopas mosydaer ¢aitn ¢ TabmUIel, TPAHCIOHUPYET TAONUIYy |

3aMuChIBACT €€ B Apyroi (aii.

18.TekcT - mocienoBaTeIbHOCTh CUMBOJIOB, COCTOSIIIAs U3 OYKB 1 mpobenoB. CioBo
- TMOANOCJIeN0BaTeIbHOCTh, HE cojepskamias mnpobenoB. TekcTel W cloBa
XpaHsATCS B CUMBOJIbHBIX cTpokax. Cozmare ¢yskumuio IndexWord(),
o0ecrevnBaIlyl0 MPOBEPKY NPUCYTCTBUS B TEKCTE 3aJaHHOIO CJIOBa U
BBIUMCIISIIONIYIO TO3ULKI0 (OT Hayajla TEKCTa) NepBOM OYyKBbI TEPBOTO
BXOXKAEHHUSA ITOTO clioBa. [Ipu oTcyTcTBHM Cil0Ba B TeKCcTe (DYHKIIHS BO3BpAIIaeT

-1.
19.Hamnucatb cob6ctBennsIi Bapuant MyStrCmp() crangaptroit GyHKIuu stremp().

20.Tekct - mocienoBaTeabHOCTh U3 OYKB U MPOOETIOB, XPAHAIIAsACS B CUMBOJBHOM
ctpoke. Co3zmath Qyskiuio InsertWord(), oOCyIIECTBISIONIYI0O BCTaBKY
MOJIMOCIEI0BATEIbHOCTH CUMBOJIOB (OYKB M TMpoOEToB) B TEKCT, HauWHAsA C
yKa3zaHHOM no3unmn. OyHKIKS JOJDKHA BO3BPALIATh AIPEC CUMBOJIBHOM CTPOKHU
¢ u3MeHeHHbIM TekcToM. [Ipumep. Teker: "abed efgh ijklmo", cmoBo: "word",
no3unys: 2 (Hymepauus HauumHaeTcst ¢ Hyqs). Pesynbrar: "abworded efgh
ijklmo".

21.Tekct - mocnenoBaTeaIbHOCTh U3 OYKB M IIPOOEIOB, XpaHsIIascs B CUMBOJILHOM
ctpoke. Coznate Qynkimio ExluWord(), ocymiecTBasIONIyI0 UCKIIOYCHUE W3
TEKCTa MOAMNOCIEA0BATEILHOCTH CUMBOJIOB (OYKB M MPOOETIOB), HAYMHAIOIEHCS
C TO3UIINH start 1 3akaHuuBaroieiics B mo3unuu finish (start<=finish). ®ynkus

AOJDKHA BO3BpAlIATh a/IpeC CUMBOJILHOM CTPOKH C USMCHCHHBIM TCKCTOM.
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© ©o N o 00~ WD PRE

11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21,
22,

23.

Ilpumepnwvie 60npocevl 014 NOO2OMOBKU K IK3AMEHY

OCHOBHBIE IPUHIHIIBI U TOHATHUS TEOPUU HH(POPMALIUH.

MeToap1 KOAUPOBAHUS U IEKOAUPOBAHUSI HHPOPMAIIHH.
XapaKTepUCTUKU U CBOICTBA KaHAJIOB CBSI3H.

Mertoab! cxxaTust ”HGOPMAIMK U UX IPUMEHEHHUE.

Teopust ommrOOK U KOpPEKIUs OMUOOK B repeaaue HHPOpMaIIH.
YcroBHast SHTPOMNHUS U B3aUMHAs HHPOPMAIIHSL.
HuddepenunanbHast SHTPOHUSL.

OCHOBHBIE TIOHATHUS U PUHITUIIBI KOAUPOBAHUS HHPOPMAIIHIH.
ba3oBble METOIbI KOAMPOBAHUS: IBOMYHBIN KO, KoaA ['pest, Koabl
Xapdmana.

[TpuHUIMIIBI CokaTUsl THPOPMALIUU U METO/IbI CIKAaTUS JaHHbIX.
KoaupoBanue ayauno u Buaeo: GopMaThl U aITOPUTMBI CKATHSL.
Koaunposanue tekctoBoit undopmarmm: ASCII, Unicode, UTF-8.

KoaupoBanue nzobpaxenuit: GopmMaTsl U aITOPUTMBI CHKATHSI.

KOI[I/IpOBaHI/Ie CHUT'HAJIOB B TCIICKOMMYHUKAIIUAX: aHAJIOIOBaA U LII/I(llpOBaSI

MOYJISILIHSL.
KonupoBanue napopmaimy B KOMIBIOTEPHBIX CETAX: TPOTOKOJIBI
Mepe1adu JaHHBIX.

KoHCTpyKTUBHBIN NOAXO TEOPUU AIITOPUTMOB.
[IpuMHUTUBHO-PEKYPCUBHBIC (PYHKIIUH.

Onepanusa «MapKOBCKOM MOJACTAHOBKI.

Cxema HOpMaJIbHOTO aJiropuT™Ma MapkoBa

[Tpuaiun Hopmanusanuu Mapkosa.

OCHOBHBIC TIOHATUS U TIPUHITUTIBI BEIYUCTUMOCTH (PYHKITUH.
[Ipobnema ocTaHOBa: HEPA3PEITUMOCTH U CBSI3b C BBIYUCIUMOCTHIO
GyHKUUH.

dopMaIbHOE ONPEAEIIEHNUE AITOPUTMA U €TI0 CBA3b C BBIYUCIUMOCTBIO

GyHKUUH.
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24,
25.

26.
217,

28.

29.

30.

31.

32,

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

Mammna TeropuHra kak yHuBepcajibHasi MOAENb BEIYMCICHUM.

O YHKIUOHAIBHOE MTPEJACTABICHUE AITOPUTMA C IIOMOILBIO MAITUHBI
TrropuHra.

[ToHsITHE BEIYMCIMMOCTH U PA3JIMYHbIE KIJIACChI BHIYUCIUMBIX (YHKIUM.
Pacmmpenne mammnbl ThropyHTa: MHOTOJIEHTOYHBIE U HEOJHO3HAYHBIE
MAaIlUHBI.

Teopema IlocTa: HEpa3pemmMOCTh TPOOIEMBI OCTAHOBA JIJIST MAITUH
TreropuHra.

PexypcuBHbBIe QYHKIIMHM U UX BEIYUCIUMOCTD C TIOMOIIBIO MAIlIUH
Trropunra.

HenerepmunupoBannas mammaa TelOpUHTa U CBA3aHHBIE C HEW MPOOIIEMBI
BBIYHCIIMMOCTH.

[ToHsiTHE MOJMHOMUAIIBHON BEIYMCIUMOCTH U Kjacc P.

[IpoOnema KOMMHUBOSKEPA U CBSI3b C BBIYUCITUMOCTBIO (DYHKIIHA.
Krnacc NP u cBsizaHHbIE ¢ HUM HPO0JIEMbl BBIYHCIUMOCTH.

Teopema Kyka-JleBuna: NP-mosiHOTa U CBSI3b C BBIYMCIUMOCTBIO
bYHKITUH.

Pexypcus u utepanusi: paznuyvsi 1 TPUMEHEHHUE.

AHaJI3 BpEMEHU BBINIOJIHEHUS aJITOPUTMOB.

AHanu3 naMsTH U NPOCTPAHCTBEHHOM CJI0KHOCTU AJITOPUTMOB.
Bonbiuias O-HoTalus U ee MPUMEHEHUE IS OLICHKH CIIOKHOCTH
AJTOPUTMOB.

CopTupoBKa: anrOpUTMbI U UX CIIOKHOCTb.

[Touck: anropuTMBbl U UX CIOKHOCTb.

NHTynTHBHOE ONIpEaEeIeHUE aNrOpUTMa U €r0 BPEMEHHOU U EMKOCTHOM
TPYIOEMKOCTH.

dopMbI TipeICTaBIEHUST ATOPUTMOB. MeToabl pa3paboTku d(PPEKTUBHBIX
aJITOPUTMOB.

PeanbHO-BBINOJIHUMBIEC U PCaIbHO-HCBBIITOJIHUMBIC aJITOPHUTMEIL.
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44. OueHka TpyA0eMKOCTH. PeKyppeHTHbIE TEOPEMBI.

45. AnropuTMbl 00BETUMHEHHS] MHOKECTB U UX CPABHEHUE.

46. Bepudukamnus anroputMoB. MeTo 1 ”HBapHaHTAa.

47. 3apada copTUpOBKHU U ee hopmbl. HUXKHSS OlIeHKA TPYTOEMKOCTH
METOJI0OB, OCHOBAHHBIX Ha CPABHECHUSX.

48. TIpocTbie METObI COPTUPOBKH.

49. beictpas coptupoBka Xoapa. [Iouck mopsiaKoBeIX CTATUCTHK.

50. Mmuorodasnas (pruboHHaUNBA) COPTUPOBKA.

51. IludpoBas copTUPOBKA U €€ MPUMEHEHHUE MPU JEKCUKOTpadhuIECKOM

YIOPSIAOUYNBAHUH CTPOK.

IIpumep 3K3aMeHAIINOHHOTO OUJIETA

®enepajbHOE roCy1apcTBeHHOE 00pa3oBaTe/ibHOe 0I0/1’KeTHOe yUpekIeHHe BbICIIero
oOpa3zoBaHus
«®VUHAHCOBBI YHUBEPCUTET IIPU ITPABUTEJbCTBE POCCUMCKOM
OEJIEPALIUN»
(PuHaHCOBBIN YHHBEPCHTET)

Kagheopa ungopmayuonnvix mexnonoeuii

JHucyunauna: Teopus ancopummos

Dakyremem UHDOPMAYUOHHBIX MEXHONIO2UL U AHAIUZA OONLUUX OAHHBIX

Hanpaenenue noocomosku. 09.03.03 — [Ipuxnaonas unghopmamuxa

Obpazoseamenvhas npoepamma: Ilpukiaousie uHphopmayuorHvle cucmemsvl 8 IKOHOMUKE
u ¢punancax

20 /20  yuebmwiii 200,  cemecmp

3K3AMEHAIIMOHHBIN BUJIET Ne_

1. Bonbmiast O-HOTaIus U ee MPUMEHEHUE sl OLICHKU CIIOKHOCTH
anroput™MoB. (15 0as10B)
2. KogupoBaHue CUTHAJIOB B TEJIGKOMMYHUKAITUSX: aHAJIOToBas U 1udpoBas

Moaynsiuus. (15 0anoB)
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3. Nmerorcs HU3CIud YETBIPEX COPTOB, IIPUICM YUCIIO I/IB,Z[CJII/Iﬁ KaXXa0ro copra

8.

paBHo nl =2, n2 =3, n3 = 1, n4 = 3. J[ng KOHTpOJs Haynady Oepyrcs 5
uznenuii. Kakoe konuyecTBO MHPOPMALIUUA COACPKUTCS B COOOIIEHUU O TOM,
4yTO cpeau HuX ml = 2 - nepBocopTHbIX; M2 = | - BToporo, m3 = 0 - TpeTbero

u m4 =2 - yerBeproro copra? (30 6aoB)

IlepeyeHb OCHOBHOM W JONOJHUTEJILHOW Yy4eOHOW JUTEpaTyphl,

HCOﬁXOHHMOﬁ AJI1 OCBOCHUA NUCIHUIIJINHBI

a) OCHOBHAasI

1.

Uromun, B. U. Teopus anropurmoBs: yueOHoe nocodue / B. . Urommn —
Mocksa: Akagemus, 2012, 2013.-320c. - Toxke. - 2019. - ObC ZNANIUM.
- URL: http://znanium.com/catalog/product/968714 (nmata oOparieHuUs:
02.12.2024). — TekcT: 3JeKTPOHHBIH.

®enopos, . FO. IIporpaMmmupoBanue Ha si3bIKE BHICOKOTO YpoBHs Python:
yuebHoe nocooue aiisg By3oB / J. FO. ®enopoB. — 5-¢ uzj., nepepad. u 101.
— Mocksa: FOpaiit, 2024. — 227 ¢. — (Bwicmiee o6paszoBanue). — DbC
FOpaitt. — URL: https://urait.ru/bcode/539651 (mara oOpatieHus:
02.12.2024). — TekcT: 3JIeKTPOHHBIN.

0) 10NOJTHUTEIbHAS:

3.

Tanen6aym, J. CoBpeMeHHbIE ONEpPALMOHHBIE CUCTEMBI: Tep. ¢ aHria./ 3.
Tanenbaym. - Cankt-lIletepOypr: Ilutep, 2012. - 1116 c. - Tekcr:
HenocpencTBeHHbIM. Tanenbaym, 3. CoBpeMeHHbIE ONEepallOHHbIE
CUCTEMBI: HayyHO-TIonyJisgspHoe uznanue / . Tanenbaym, X. boc. - 4-e u3z.
- Cankt-IletepOypr: [Tutep, 2021. - 1120 c. - (Cepus «Kmaccuka computer
sciencey). - OBbC ZNANIUM. - URL:
https://znanium.com/catalog/product/1857039 (maTta oOpaileHus:

02.12.2024). — TeKcT: 3JeKTPOHHBIH.
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4. OcokuH, A. H. Teopust nundopmaruu: yuedbHoe nocodue aiist By3oB / A. H.
Ocokun, A. H. ManbuykoB. — Mocksa: IOpaiit, 2024. — 208 c. —
(Bricuiee oOpazoBaHue). — 9bC FOpaiir. — URL:
https://urait.ru/bcode/537327 (mara oOpamienus: 02.12.2024). — TekcrT:

AIEKTPOHHBIN.

5. benos, B. B. Anroput™msl 1 CTpyKTYpbl JaHHBIX: yueOHUK. — MockBa: OO0
"KYPC", 2020. - 240 c. - DOBC ZNANIUM. - URL:
https://znanium.com/catalog/product/1057212 (mara oOpalleHus:
02.12.2024). - TekcT: 3ICKTPOHHBIH.

9. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEJECKOMMYHHMKAIIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXOIlI/IMl)IX JJIA OCBOCHUSA JUCIHUIIJINHBI

1. NMudopmanmonHo-oOpa3oBaTelbHbli nopTan POUHAHCOBOIO YHUBEPCUTETA
npu [IpaButensctBe Poccuiickoit deneparuu http://portal.ufrf.ru/.

2. Caiit Kadenps nHbOpMAITMOHHBIX TEXHOJIOTHIA.

3. DaeKkTpoHHas oubimoTeka DUHAHCOBOTO YHUBEPCUTETA (Ob)
http://elib.fa.ru/

4. DnextpoHHo-oubmuoreunas cucrema BOOK.RU http://www.book.ru

5. DnekTpoHHO-OMOMMOTEUHAss cuUcTeMa «YHHUBEpPCUTETCKas OuOIMoTeKa
OHJIAMH» http://biblioclub.ru/

6. DnexkTpoHHO-OuOIMOTEUHas cucteMa Znanium http://www.znanium.com

7. DIEKTpOHHO-OMOIMOTEUHAS cucTtema W37aTeIbCTBA «OPAUT»
https://urait.ru/
8. DnexkTpoHHO-OubIMOTEeUHAS cucrema U3/1aTeNIbCTBA ITpocnekt

http://ebs.prospekt.org/books
9. DnexTpoHHO-OMOIMOTEeUHAs cucrtema M31aTeNIbCTBA Jlanp
https://e.lanbook.com/
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10. denoBas onnaiH-6uonuoreka Alpina Digital http://lib.alpinadigital.ru/

11.Onexktponnass  O6mbnmoreka  M3zmatenbckoro  goma  «['peOEHHUKOBY
https://grebennikon.ru/

12.MareMaTu4ecKue KypHaJbl: OTHOTEKCTOBAS KOJUIEKITHS MaTeMaTHIeCKOTro
uHctutryta uM. B.A. CreknoBa PAH https://www.mathnet.ru/

13.Hayunas snexktponHas 6ubnuoreka eLibrary.ru http://elibrary.ru

14 HarnmoHnanbHas 3JIeKTpOHHAs OnbanoTeka http://H36.pd/

15.Pecypcsl  mHGOPMAITMOHHO-aHATMTHIECKOTO areHTCTBa MO (DMHAHCOBBIM
peikam Cbonds.ru https://cbonds.ru/

16.CITAPK https://spark-interfax.ru/

17.CNKI. Academic Reference https://ar.oversea.cnki.net/

18.2nexkTpoHHBIC MPOAYKTHI M31aTENbCTBA Elsevier
http://www.sciencedirect.com

19.Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

20.PeepatuBHas 6a3za  ganHblx 1no  Marematuke — MathSciNET
https://mathscinet.ams.org/mathscinet/

21 Konnexuus Hay4HBIX KypHaJIOB Oxford University Press
https://academic.oup.com/journals/

22.JNeKTPOHHBIE KOJUICKIIMM KHUT M JKYpPHAJIOB W3/aTeNbCTBAa Springer:
http://link.springer.com/

23.ITnatdopma STATISTA https://www.statista.com/

24 baza JAHHBIX Hay4HBIX KYpHAJIOB U3/1aTeNIbCTBA Wiley

https://onlinelibrary.wiley.com/
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10. MeToauueckue YKazanud 1Jist oﬁyqammnxm M0 OCBOCHHUIO JUCIUIIIMHBI

[Ipy u3yyeHUM TEOPETUUYECKOTO MaTepuana HEOOXOIUMO ONUpPAThCA Ha
pabouyro mOporpaMmy JIMCLUMIUIMHBI, MaTepuasbl JIEKIMU W JIUTEepaTypy H3
OCHOBHOro crnucka. Kpome sroro, HeoOxoaumMo akTHUBHO paboTath ¢ MHTepHeT-
UCTOYHUKAMHU U MOCOOMSMH APYTUX aBTOPOB, MOMOTAIOIIMMH YCBOUTh MaTepuall
OTJEJIBHBIX Pa3J€JI0B IPOTrPAMMBI.

Heo0xoa1uMo KOHCIIEKTUPOBATh JIEKLWHU, IOMEYasi CJI0KHbBIE M HEITOHSITHbBIE
MOMEHTBI C TEM, YTOOBI 3a/aTh BONPOCHI JIEKTOPY B KOHLE JEKUWUA WM KE Ha
KOHCYJIbTallNH.

[Tpu mOATrOTOBKE K CEMUHAPCKUM 3aHATUSAM HEOOXOIUMO U3yYUTh BONPOCHI,
BBIHECEHHBIE HA CAMOCTOSITENIBHOE HW3YYEHHE, TaK KaK CEMHHAPCKHUE 3aHITHUS
IPENoJIaraloT UX O0OCYXAEHHUE U JUCKYCCHUIO IO TeMe; KpOMe TOro, 3aJaHus s
CaMOCTOSITENIbHOM pabOThl HEOOXOAUMBI AJIi TOTO, YTOOBI YCHEIIHO BBIIOJIHUTH
CaMOCTOATEIIbHBIC 3aJaHU HA CEMUHAPAX.

WuauBuayanbHble 3aiaHus Jjig  pabOThl Ha KOMIbIOTEpe, Qailibl ¢
BBINIOJIHEHHBIMU 33JJaHUSIMH HEOOXOJMMO XPaHUTh B JIMYHOM CETEBOM Mamke B

KOMITBIOTEPHOU CETH BY3a.

11. Ilepeyenr UHGPOPMAUMOHHBIX TEXHOJIOTHMH, MCIOJb3yeMbIX IPH
OCYLECTBJICHMH 00pa30BaTeIbHOI0 Ipouecca M0 IMCHMIVIMHE, BKJKOYasi
nepevYeHb He00XOAMMOI0 MPOrpaMMHOr0 obecrnedyeHUuss U UHPOPMAIMOHHBIX

CIIPpAaBOYHBIX CHCTEM

11.1. KoMmiekT JTUIeH3MOHHOTO TPOTPaMMHOTO 00eCTIeUeHUSI:
1. I[TakeT oucHBIX TpOrpaMm

2. AntuBupyc Kaspersky
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11.2. CoBpemennsie mnpodeccuoHaabHble 0a3bl AaHHBIX W HHGOPMAIMOHHBIE
CIIPaBOYHBIE CUCTEMBI:

1. Uudopmanmonno-npaBoBas cucrema «['apant»

2. Uupopmanmonno-npasoBas cuctema «Koncynprant ILmrocy

3. DnexrponHas >HImKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KOMIUIEKCHOTO packpbitus uHpopmamuun «CKPUH» -
http://www.skrin.ru/
11.3. CepruduiupoBaHHble MporpaMMHBIE M alllapaTHbIE CPEJCTBA 3allUThI

I/IH(bOpMaI_[HH: - HC UCIIOJIb3YIOTCA

12. Omnucanue MATepUAJbLHO-TEXHUYECKOH 0a3bl, HeO0XOAMMOH JId

OCYIIECTBJICHUA 06pa3OBaTean0ro nmponoecca 1mo IMCuMILInHE

JIist mpoBeieHus JIEKUMI U IPAKTUYECKUX 3aHATUA HEOOX0AMMA ayIUTOPHUS,
OCHAIIEHHAs IPOEKTOPOM M KOMITBIOTEPAMHU C MIOCTOSHHBIM MOJIKIIOYEHNEM K CETH

HNuTepher.
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