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JIucr BHeceHUs1 M3MEHEeHU
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HSKOHOMHKH(IIPOTOKOJ YdeHoro coera dakynsrera Ne 7 ot 11.02.2021)
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JICITUTUTAH

nporokoin Ne 6 ot 28.01.2021 r. _Cruxuwuna U.B. |
(@. U.0. u.0.3a8. kagedpoti) (ITloonucw)

IlepeyTBep:xieHue Ha y4eOHBIH roja:

YTBEPKJEHa YUeHbIM COBETOM (haKyIbTeTa MHPOPMATUKU, MATEMATUKHU U SKOHOMUKHU
(mpotokon Yuenoro coeta pakynprera Ne 8 ot 10.02.2022 1.)
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OpnobpeHa Ha 3acelaHUM METOAMYECKON Komuccuu paxkynprera GHUMO

MPOTOKOJ MeToAnueckoi komuccuu (akynbrera Ne 6 ot 10.02.2022 r)

Onobpena Ha 3acenanuu odecneunBaromen kadenpst MOT /I
npotokod Ne 5 ot 19.12.2021 1. Cnuxummaa U.B. /

Ha 20 /20 y4YEOHBIN TO

yTBEpXKACHA VYyenbiM COBETOM

¢bakynbpTeTa (MpoTOKOa Y4eHoro coBera paxkyabTera No ot 201 .
Onobpena Ha 3aceTaHUH METOJIUYECKON KOMUCCHHU (DaKyTbTeTa
IPOTOKOJI METOANYECKON KOMUCCHHU (akynpTeTa Ne_ OT .......... 20__r.

Opno6peHa Ha 3aceaHuM obecreunBaroiei kageapsl

npotokont Ne_ ot .. .20 r. /
(D. U.0. 3as. kaghedpoir) (IToonucyw)

ma 20 /20 V4EOHBIU IO

YTBEp)KIEHA YueHbM COBETOM

(dakynpTera (MpoTOKON YueHoro coBeTa ¢dakynbTeTa No oT 201 r.
Onobpena Ha 3acelaHMM METOAMYECKOW KOMHUCCUH (PaKymbTeTa
MIPOTOKOJI METOINYECKON KoMuccuu (pakynprera No_ OT .......... 20 1.
Onobpena Ha 3acenaHuu oOecrieynBaroIei Kadenpbl

npotokor Ne_ ot . .20 r. /
(D. U.0. 3as. xaghedpoir) (Iloonucs)




OraasjeHue

LI o059 07 (030710100 . PSPPI 4
1.1  DOPMUPYEMBIC KOMITETEHIIMI ... esvessesresseaseessesseassessessesssessesssessesssessesseessessessssssessesssessesssessessessenns 4
1.2 HMHIAKATOPBI JOCTHIKEHUST KOMITETEHITHI .1vvevviessveessiesessressssesssssessssesssssesssessnsssesssessssssessessssneessensns 4
1.3 3nanust, yMeHHS, HABBIKH (3YB) MO JUCIHTUIIHE ......veivveiviieeiesiesieenre e 5

2 O0BEM U TPYIOEMKOCTH TUCHUIUIMHBI IO BHJIAM YUeOHBIX 3aHATHIH. @OpMBI IPOMEKYTOUHOM

ATTECTALTHIL. ... uvueansussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnnns 5
3. Y4eOHO-TeMaTUYCCKUH IIIaH U COACPIKAHUE TUCIIHILIIHBL ... vevveesveeseessressseasseessesssesssessssssesssesssesssesssnes 6
3.1 VUCOHO-TEMATHUCCKIUIM TITIAH ....vvveeeiuvrereesssreeesassseeesasssseesassesesassesesanssssesasssesesanssesesanssesesasseseessssseessasens 6
3.2. ConepxaHue 3aHATHH MO BUAAM YUEOHOM PAOOTDL......ceuvirrerieeirisreeresreeseesneseesnesnesresnesseesnesneesnesneseesnes 7

4 TlopsiiOK OLICHUBAHUS YCIIEBAEMOCTH M C(HOPMUPOBAHHOCTH KOMITETCHIIMN O0YYaroIIerocs B TeKyIIeH

T TIPOMEIKYTOTHOM QTTECTAIIHFL. .....vvvvevesessesseseeseaseasessesse s nsese s e s assese b e as e b se s e s e se et e e b e e b nn e b e nn e st e ne s 9
5 MarepuanbHO-TEXHUYECKOE, IIPOTPAMMHOE U y4eOHO-MeTOoInYecKoe 00ecieueHne TUCIUILTHHBL. .....10
5.1 VUCOHAS IIUTEPATYPA ..veuvervveresreasresseaseeasesseesseaseassessesseassesseasssasesseesseaseassesseasesssesseensessessessesseensessesnnenns 10
5.2 MatepranbHO-TEXHIHUYECKOE U MTPOTPAMMHOE 00ECTIEUEHIE JUCTIHTIITIHBL. .....vvevvveieesnreaneeeeeeseeeseeesenes 11
5.3 CoBpemenHsbIe TipodeccroHanbHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CIIPABOYHBIEC CUCTEMBHI......... 12
6 VIHBIC CBEHEHUS M (MJTHL) MATEPHIAITBL. ... e.veesveeteesueessresssessseasseasseesseeassessseasseaseessesssesssnesnsesnsesnseessesssesssns 12
6.1.ITpuMepHBIC TEMBI TUCHMEHHBIX YICOHBIX PAOOT ... vevverrerreesrisresseesresteasresresseessesseessessesssessesseessessessnenns 12
6.2. [IpumepHBIE BOTIPOCH U 3aJaHUs / 33Ja91 IS IPOMEKYTOTHON ATTECTAIHM ....vvvevvenveanreeseeeseeenenes 13



1 eap AUCHUNIHHBI

B pesynbraTe OCBOSHHS MaHHOW IUCIHUIUIMHBI Yy  OOYYaromIerocs MOJDKHBI OBITh
c(OpMHUPOBAHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpaMMBbI
OakanaBpuarta (nanee - OITOIT): ITK-1.

ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS IO JUCIUTUIMHE
cM. Tabiunpl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH

Tabmuma 1 - ®opMupyeMble TUCIUIUIMHON KOMITETSHIIUH

HaunmenoBanue Buga HanmenoBanue Kon n Ha3zBaHre KOMIICTSHITNN
KOMITCTCHITHH KaTeropu (TPYIIIBI)
KOMIIETEHITUM
npogeccuonanbhas ITK-1 CnocoGen ocymecTBIsITh pa3paboTKy U

peann3auo 00pa3oBaTeFHBIX IIPOrPaMM OCHOBHOTO U
cpemHero oo1mero o0pa3oBaHus Ha OCHOBE CHEIHATbHBIX
HaYYHBIX 3HAHUHU B IPEIMETHON 00IacTH
“Nudopmartnka”

1.2 UHAuKATOPHI 10CTHKEHUSI KOMIIETeHIUii

Tabmuna 2 — MHAuKaTopel JOCTIKEHHS] KOMIETEHINH, (POpMUpYEMbIe TUCIUTUIMHON

Kon v Ha3sBanue

NHnukaTopsl JOCTUAKEHUS

JMCUMIITMHEBL B IPAKTUKH, QOPMHUPYIOLIHE

KOMIIETEHITUHU xomnerennuu no OITOIT xomnerenmnuo OITOIT

[IK-1 Criocoben [1K-1.2 Mcrionp3yet K.M.07.01.02 IIporpamMmmupoBaHue
OCYIIIECTBIISTh Me1arornueckKue TeEXHOIOI MU K.M.07.01.03 KoMmbIOTepHEIE CETH U
pa3palboTKy u JUISL IOCTHKEHHS TMYHOCTHBIX, | yryrener-TeXHONOTHH

peansatmio TPCAMCTHBIX 1 KM.07.01.04 TeopeTuueckue OCHOBbI
o0pa3oBaTeIbHBIX MeTanpeaMETHBIX Pe3yJIbTaTOB

MpoOTrpaMM OCHOBHOTO U
CpeIHero ooIero
00pa3oBaHUs HA OCHOBE
CHEIUAIBHBIX HAYYHBIX
3HaHUH B IPEIMETHOMN
obnactu "Uupopmarnka"

00yJaronmxcs B IPeIMETHOM
obmactn Madpopmaruka

IIK 1.3 JeMoHCcTpUpyeT
BJIaJIEHUE METOIUKON
MIPEToAaBaHusA MO MIPEIMETY.
WNudopmaTika pa3inaHbIX
KaTeropuil 00yJaromuxcs B
COOTBETCTBUM C OCHOBHOU
o0pa3oBaTeIbHOM
MIPOrpaMMoOi Ha OCHOBE

NI TEIIbHOCTHOTO TTOAX0/1a U
BJIa/ICHUSI COBPEMEHHBIMHU
MeAarorn4ecKuMH
TEXHOJIOTHSIMH

WHPOPMATHKU

KM.07.01.05 OmnepaurioHHbIE CUCTEMBI
K.M.07.01.06 KommsioTepHoe
MO/JIEIUPOBAHNE

K.M.07.01.07 KommsroTepHas rpaduka u
aHNMaIUs

KM.07.01.08 IIpoexktupoBaHue
MH(POPMALMOHHBIX CUCTEM

K.M.07.01.09 Cucrems! ynpaBieHHS
0a3aMM JaHHBIX

K.M.07.01.10 OmnenuBanre © MOHUTOPUHT
00pa3oBaTeNIbHBIX PE3yIbTATOB YUaIIUXCS
1o uHPOpPMaTHKe

K.M.07.03(Y) Texnonorudeckast IpakTHKA.
CranzapTsl HOATOTOBKH IIKOJIBHUKOB T10
UHPOPMATHKE
K.M.07./1B.01.01
MOJTrOTOBKH K FOCYJapCTBEHHONW UTOTOBOM

Meroanka

aTTeCTalluy 1o HHpOpMaTHKe
K.M.07.1B.01.02 Pemenue 3amay mo
nH(pOpMATHKE TTOBBINIEHHOW CIIOKHOCTH
K.M.09.02(IT) Ilemarormueckas mpakTHUKa.




Kon u Ha3BaHue
KOMIIETEHILINT

NuaukaTopsl TOCTIKEHUS
xomrerennuu o OITOIT

JIMCIIUILTUHBI ¥ IPaKTUKH, POPMHUPYOIIHC
xomnerennuo OITOIT

OcHoBHas MIKOJIA

K.M.09.03(I1) Ilegarormyeckas mpakTHKa.
Crapiias mkona

K.M.10.01(I1x) ITpenmuruioMmHast mpaKkTuka
K.M.10.02(I') IloaroroBka k ciaye U caaya
rOCYIapCTBEHHOI'O 3K3aMeHa

K.M.10.03(/1) BrimonHenwue u 3ammura
BBINYCKHOM KBAIH(DUKAIIMOHHON paOOTHhI

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunninHe

Tabnuna 3 — 3HaHus, yMeHHsl, HaBBIKU, (OpMUPYEMbIE AUCIUILTUHON

Kon 1 na3sBanue
KOMIICTCHIINU

NuaukaTopsl TOCTIKEHUS
KOMIICTCHIIMH, 3aKpCHJICHHI)Ie
3a JUCHUILTHHON

3HaHusA, yMeHus, HaBbIkU (3YB),
(dhopMupyeMbIe TUCIUTUTHHOM

I1K-1 Cnocoben
OCYIIECTBISTh
pa3paboTKy u
peanu3anuio
00pa3oBaTeIbHBIX
MporpaMM OCHOBHOTO U
cpemHero oomero
o0pa3oBaHHS HA OCHOBE
CHEIUATBHBIX HAYYHBIX
3HaHUH B IPEIMETHOMN
obnactu “Uudopmaruka”

[1K-1.2 Mcrionb3yet
MeAaroru4eckue TeEXHOJIOTHU
JUTSL TOCTMYKEHUS TMYHOCTHBIX,
NPEeIMETHBIX U
METaIPEeIMETHBIX PE3YJIbTATOB
o0yJaronmxcs B IPeIMETHOM
obnactu UudopmaTrka

IIK 1.3 IeMoHCTpUpyeT
BJIaJICHUE METOIUKOUN
MIPEToAaBaHus MO MPea-METy
“NudopmaTika’ pa3iIndHbIX
KaTeropuil 00yJaromuxcs B
COOTBETCTBUM C OCHOBHOU
o0pa3oBaTeIbHOM
POrpaMMoii Ha OCHOBE
JIeATEIbHOCTHOTO MOIX0/1a U
BJIa/ICHUSI COBPEMEHHBIMHU
Ne1arorndecKuMu
TEXHOJIOTHSIMH

3HAaTh:

- OCHOBHBIE MTPUEMbI 1 METO/IbI PELLICHUS
3aja4 1o uHpOpMaTHKE

- IPaKTUYECKUE CIIOCOOBI MPUMEHEHUS
MPOrPaMMHOT0 00€CTICUEHUS IS PEIICHHS
3agad EI'D mo napopmaTuke

YMeTs:

- BEIOMpATh METOMBI U Pa3padaThBaTh
anropuTMsl pertenns 3agad EI'D mo
WHPOPMATHKE;

Bnaneer:

- METO/IaMH peLeHHS 3a1a4 110
WHPOPMATHUKE, B TOM YHUCIIE C
KOMITBIOTEPHBIMU IIPOTPaMMaMHu, IS
opranuzanuu noarotrosku k EI'D no
WHpOpMaTHKE

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.
D®opMBbI IPOMEKYTOYHOM aTTECTALMU.

Tabnuna 4 — O6beM U TPYAOEMKOCTh AUCHUTUIMHBI IO BUJAM Y4eOHBIX 3aHATUN

06 . O0BéM gacoB 1o popmam
11ast TPYJAOEMKOCTh U BBl y4eOHOU pabOTHI IO JUCLUIUIMHE, Jy——
MPOBOJMMEIE B Pa3HBIX GopMax 030 300 | 0300
1 O6mias TpyA0EMKOCTh AUCIUILTAHEI 144
2 KonrakrHast pabota oOyJaronmxcs ¢ mpenojaapareneM (10 BUAaM 72
y4eOHBIX 3aHATHH) (BCEro)
AynutopHas pabota (Bcero): 72
B TOM YHCIIE:
JIEKLIAU 36
MPAKTUIECKUE 3aHATHUS, CEMUHAPHI
PaKTHKYMBI
nabopatopHbie pabOThI 36
B MHTEPAKTUBHOU (hopme




OO1mas TpyI0eMKOCTh H BHJbI Y4eOHOU pabOThI 10 AUCIMILIUHE, Obnrem gg;z}z;?ﬂ(bOPMaM
MPOBOJMEIC B Pa3HBIX opMax 030 300 | 0300

B DJICKTPOHHOU (hopme

BreayanropHnas pabora (Bcero):

B TOM 4YHCJE, WHIMBHIyallbHas paboTa OOY4YaroIIUXCs C

IpernoiaBaTeieM

MTOITOTOBKA KypCOBOW pabOTHI /KOHTaKTHas paboTa

TpYIIOBasi, HHAUBUIYAIbHAS KOHCYJIBTAIMS W WHbIC BUJIbI

y4eOHOI NesITeNIbHOCTH, MPEIyCMaTPUBAIONINE TPYIIIOBYIO

WIM  WHAMBUAyalbHYIO  pabory  oOyd4alommxcs ¢

MIPEIo/IaBaTeIeM)

TBOpYeckas paboTa (3cce)
3 CamocTtosTenbHas pabota o0ydaronuxcs (Bcero) 36
4 TIpomesxyTouHast aTTecTalusi 00y4arouerocs: Ok3ameH 36 u.

— 10 cemectp

3. YueOHO-TeMaTHUYeCKMH IJIAH U cOo/lep:KaHue TUCIUIIIHHBI
3.1 YuyeOHO-TEMATHYECKUH MJIAH

Tabmuna 5 - YueOHO-TeMaTHUeCKu 11aH 04HOM / 3209HOH  (POPMBI 00ydeHUs

O6mas TpynoeMKoCTh 3aHATHIA (4ac.) DOpPMEI" TEKYIIEro
= Pa3znensl u Tembl TPYHOEMK 00 300 KOHTPOIIS 1
= JUCHUTITTMHBI 0CTh AyIUTOpH. AynuTopH. IIPOMEKYTOUHOM
£ - O 3aHSATUSIM (scezo aHsituss  |CPC|  3zamsatus [CPC aTTecTauuu
2 = uac.) | pexu. [npakr) JeKiL.| mpakr. YCNEBAEMOCTH
Cemectp 10
1. Cucmemst cuucnenusn. Koouposanue unghopmavuu
1.1 | ITo3uIMOHHEBIE CHCTEMBI 6 2 2 2 IIP-1 — tect EI'D
CUHUCIICHUSL. W3 — unmBuayansHoe
3aganue 1
1.2 | Teopus nadopmanmu. 6 2 2 2 ITP-1 — tecr
Koaunposanue W3 — unauBHyansHoOe
nH(pOpMAITHH. 3ajanue 1
2. Unghopmayuonnoe modenuposanue. Texnonozuu oopadomku ungopmayuu
2.1 | UndopmannonHoe 6 2 2 2 ITP-1 — rect EI'D
MOJICJINPOBaHNE W3 — uHIMBHIyaIbHOE
3agaHue 2
2.2 | TexHomoruu TIOUCKA, 8 4 2 2 ITP-1 — Tect
XpaHeHHs ©  00pabOTKH W3 — unmBuayansHoe
nH(pOpMaIIH. 3ajianne 2
3. Ocnoewt n02uxu. Teopus uzp
3.1 | DnemeHTHI anreOphl JTOTHKH 16 4 6 6 ITP-1 — rect ETD
W3 — unauBuyansHOE
3agaHue 3
3.2 | Teopus urp 16 4 6 6 ITP-1 — tect
W3 — unauBuyansHOE
3agaHue 3
4.lpozpammuposanue. Teopusa ancopummos
4.1 | OCcHOBBI aNTOPUTMHU3AIIH U 24 8 8 8 ITP-1 — Tect ETD
POrpaMMHUPOBAHHSI W3 — unmBuayansHoe

tvo - yctHBIA ompoc, YO-1 - cobecemoBanne, YO-2 - xomiokBuyM, YO-3 - 3adger, YO-4 — sk3amen, [IP -
nucbMeHHas pabora, [1P-1 - tecrt, [IP-2 - xoHTponbHas pabota, IIP-3 acce, IIP-4 - pedepar, [1P-5 - kypcoBas
pabora, [TP-6 - HayyHO-y4eOHBIN oTYeT mo npaktuke, [IP-7 - otuer mo HUPC, U3 —mnauBunyansaoe 3aaanuce; TC
- KOHTPOJIb C MPUMEHEHHUEM TeXHUUECKuX cpencts, TC-1 - komnbroTepHOe TectupoBanue, TC-2 - yueOHbIe 3a1auH,
TC-3 - KOMIUICKCHBIC CUTYAI[UOHHBIC 3a/1a4H




Oo6mas TpyaoeMKocTh 3aHsTHII (4ac.) cpopr,Il TeKyIIero
= Paznenst u TeMbl TPYAOEMK 0d0 300 KOHTPOIS U
= JYCLHUIIIMHBI OCTb AynuTopH. AynutopH. OPOMEKYTOUHOM
2 - 110 3aHSATUSIM (6cezo 3aHsatua |CPC| 3amstusa |CPC aTTecTaluu
S B uac.) | gekr, HpAaKT. JIEKIL.| PAaKT. YCIIEBAEMOCTH
3amanue 4
4.2 | DneMeHTHI TEeopHn 26 10 8 8 IIP-1 — tect
AJITOPUTMOB. W3 — neauBHIyanbHOE
3ananue 4
IIpomexxyTouHas 36 YO-4 -sx3ameH (TecT
aTTeCTaLys - OK3AMeH ET'3)
Bcero: 144 36 | 36 | 36

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnuna 6 — ConepxaHue TUCIUTUIMHBI

Ne

n/u

HaumenoBanue paznena,
TEMBI JUCLUITJIMHBI

Conepsxanue 3aHATHS

Cemectp 10

Codepoicanue 1eKyuonHo2o Kypca

1. Cucmemul cuucnenusn. Kooupoeanue ungopmayuu

1.1 | Ilo3WMIMOHHBIE CUCTEMBI Cuctemsl cuncnenus. KomupoBanue 4UWCIOBOH WHPOpPMALIUH.

CUHUCIICHUSL. [Mo3utoHHBIE CHCTEMBI CUHCIIEHHS. ApH(METHIECKHE OTIepauy B
TIO3UIIMOHHBIX CHCTEMaX CUHCIICHHSL.

1.2 | Teopus unpopmanuu. Teopust nadopmanmu. Mudopmanus u saTpOonus. BeposTHOCTHBIN

Koaupopanue nunpopmariuu.

MOAXO0JT K ONPEACICHUIO KONIMYecTBa WH(popMmaluu, Gopmynsl P.
Xaptmu n K. IllenHona. OOBEMHBI TOAXOA K OIPEIEICHUIO
konnyecTBa HHpopMmauuu. CkopocTe mepenauyd MHGOpPMALUHU IO
KaHajiaM CBSI3H.

Teopust kogupoBanust nHGopManuy. MaremaTudecKkasi IOCTaHOBKa

3aJauyd  KoaupoBaHusa uHpopMmaumu. Bumel  xogupoBaHusl.
PaBHOMepHBIE W HepaBHOMEpHBbIE  Koapl.  OnTHManmbHOE
koaupoBaHue wuHpopMmanuu. [lomexoycToiiunBoe KOIMpPOBaHUE
nH(bOpMAaIUH.

2. Ungpopmayuonnoe mooenuposanue. Texnonozuu oopabomxu ungpopmayuu

2.1

HNudopmarnmonHoe
MOJIEIMPOBAHUE

HNudopmanmonnoe moaenupoBanue. Onucanue (MHPOpMAOHHAS
MOJIETIb) peabHOr0 00BEKTa U MPOILEcca, COOTBETCTBUE ONUCAHUS
00BEKTYy M LEeIIM onucaHusi. Buapl MHYOpPMAMOHHBIX MoJenei.
Cxembl, Tabmunpl, Trpagukd, (GOpPMYyIbl Kak BHJBI OIHCAHMUSL.
OcHoBHble mOHATHS Teopun rpadoB. ['pader u oprpadsr kak
uHpopManmoHHsle Mojend. llpumepsl 3amau Teopuu TpadoB:
3agadya o KeHurcOeprckux Mocrtax, mpobjemMa dYeThlpex Kpacok,
3ajjaua KOMMHUBOSDKEpa. AJNTOPUTMBI 00X0/1a Tpada B MIUPUHY U B
ri1yOuHy.

2.2

TexHonornu
XpaHCHUS
UHPOPMAITUH.

TIOKCKA,
u 00paboTKu

CrpykTypa ¢aiinoBoii cuctemsl komnblotTepa. KommnbrorepHsle cetu
u  HWuarepner.  OOpaborka  4YucioBodl  WHPOpMaMu |
CTaTUCTUYECKUX JIAHHBIX C HCIOJb30BAHUEM JHHAMUYECKUX
(onexTpoHHbIX) Tabmuu. CucTeMBbl ympaBieHUs 0a3aMu JaHHBIX.
Opranun3zanyst 0a3 TaHHBIX.

3. Ocnoevt nozuxu. Teopus uzp

3.1

DneMeHTHI anreOpbl JIOTHKH

BI)ICKa3I)IBaHI/I$I, JIOTUYECKHUE OII€pannu (OTpI/IHaHI/Ie, KOHBIOHKIIHA,
JU3BIOHKIMSA, UMIUTUKALINS, SKBUBAJICHIIUS, CIOXKEHUE IO MOIYJIIIO
mea, mrpux llleddepa, crpenka [lupca), kBantopsl. Jlorudeckue
BeIpaKeHMsI. [IpHoOpWUTETHI JIOTHYECKMX omepanuid. TaOmuIrsr
WCTUHHOCTH JIOTUYECKUX BBIPAKCHUH. 3aKOHBI anreOphl JOTHKH.
Jlorudeckue 37eMeHTHI (BEHTHIN) U JIOTHYCCKHE CXEMBI.




n/n

HaumenoBanue pasacia,
TEMbI JUCHUIIINHBI

ConepxaHue 3aHsITHS

3.2

Teopus urp

Hcropwus teopun urp. Onpenernenne U KiacCu(UKAIHS UTP. OPMBI
MPEICTaBJICHUS UTP. AHTarOHUCTUYECKUE UTPbl. KOHEYHbIE UTpHI:
- 3alUTHBIC U YPABHOBEIIICHHBIC CTPATETUH;

- pellcHHE UTP B YUCTHIX CTPATETHSX;

- pellieHHE UTP B CMENIAHHBIX CTPATETHSIX;

— UTPHI B OMITO3UIIMOHHON (hopme.

4.Ilpozpammuposanue. Teopua anzo

Ummoe

4.1

OCHOBBI ANTOPUTMHU3ALINHN H
MPOTPaMMHUPOBAHUS

S3pIKM TIpOorpaMMHUpPOBaHUSM BBICOKOTO ypoBHA (Basic, Python,
Pascal, C, C++). Tumsr manapix. OCHOBHBIE KOHCTPYKIIAU SI3BIKA
nporpamMmmupoBanusi. Cucrema mnporpammupoBanus. OCHOBHBIC
ATaIbl pa3paboTKH mporpamMM. Pazonenne 3amadn Ha MoA3adaqmn.

4.2

DJIEMEHTHI TCOPHH
aJrOPUTMOB.

dopmanuzamus TTOHATHS ajgropurTMa. BeraucianumocTs.
Boruncnumple  (pyHKIMH, TONHOTa (OpMamu3alu  MOHSTHUS
BBIYHCIIMMOCTH, YHUBEpCaJIbHaA BbIYUCINMas Q)YHKHI/I}I.
OKBHUBAJICHTHOCTh ~ QJICOPUTMUYECKUX Monened. BpeneHue B
TEOPUIO  CIOXHOCTH. [loHSATHE  CIIOKHOCTH  BBIYHCIICHUSL.
CrnoxHoctHple Kinacchl. Omnucanue knaccoB P u NP. Ilpumepst
3a/1a4, MpUHAISKAIINX dTHM KiraccaM. OToxaecTBiIeHne Kiacca P
C KJIACCOM PEATbHO BBIYHCIMMBIX (DYHKITHIA.

Cooepotcanue 1a60pamopHbIX 3aHAMULL

1. Cucmemul cuucnenusn. Kooupoeanue ungpopmayuu

1.1

ITo3unuoHHbIE CUCTEMEI
CUUCIECHUS.

Pemenue 3amau EI'D Ha mepeBoj uncen U3 JCCATUYHOU CHUCTEMBI
CUHCIJICHUS] B JBOMYHYIO, BOCBMEPHUYHYIO, LIECTHAILUATEPUIHYIO U
obopatHo. Pemenne 3amady EI'D Ha omnpeneneHne OCHOBaHHUS
CUCTEMBI CUMCJIEHHMS II0 CBOMCTBAM 3allCcH YHCCJI, BBIIIOJIHCHUEC
apuMeTndecKux omnepanuil (CI0KeHne, BHIYUTaHNE) B PA3TUIHBIX
MO3ULMOHHBIX CUCTEMaX CUUCIICHHS.

1.2

Teopust uadopmanuu.
Koaupopanue unpopmarliuy.

Pemenue 3amau EI'D Ha BhIYMCICHHE WH(POPMAIIMOHHOTO 00beMa
coobmenust (daiim ¢ TEKCTOBOH, Tpaduyeckoil, 3BYKOBOMH
nH(popMaIueit), CKOpPOCTH Tepeaadyd WHQPOpMAIMH 10 KaHaIaMm
cBa3u. Pemenne 3amauy EI'D Ha ananus3 oqHO3HAYHOCTH ABOHYHOTIO
KOJa.

2. Hugpopmavyuonnoe mooenuposanue. Texnonozuu odpadbomrku ungopmayuu

2.1 | UadopmanmonHOE Anroputmbl [leiiketppl 1 @noiia NoucKa KpaTyalIMX ITyTE.
MOJIETMPOBaHNE Anroputm @opna — dankepcoHa BBIYHCICHUS MaKCHMAaJIbHOTO
IIOTOKa B TpaHCIopTHOW cetu. Pemenne 3amau EI'D Ha mowmck
KpaTyaiiiero myTtd B Tpade, BBIUMCICHHE KOJIMYECTBA IIyTeH

MEXY IBYMsl BEpUIMHAMH.
2.2 | TexHonoruu nmoucka, | Pemenue 3amau EI'D Ha omepupoBaHre MacCHBaMU JaHHBIX (ITOMCK
XpaHEHUs U 00paboTKM | U copTHpoBKa B 0Oa3ax JaHHBIX). Pemenwe 3amay EI'D Ha

MHPOPMALIUH.

BHIMIOJIHEHWE pacdeToB 1o ¢opMmynam, B TOM YHCIE C
WCTIOJIb30BAaHUEM MATeMaTHYECKHX, CTATUCTUYECKUX M JIOTHUECKUX
(hyHKIMA, TOCTpOeHNE U aHaiu3 AuarpamMM. Pemenue 3amad EI'D
Ha Macku UMeH ¢aiinoB. Pemenne 3amau EI'D Ha ompenenenue
MOILIIHOCTH aJpEeCHOT0  MPOCTPAHCTBA KOMIBIOTEPHOW CETH IO
Macke mnojiceTu B mpotokojie TCP/IP.

3. Ocnoegvt nozuxu. Teopus uzp

3.1

DJIEMEHTBI aﬂr€6pBI JIOTUKH

Pemenue 3amau EI'D Ha aHanw3 M cocTaBiieHUE 3ampocoB K 0azam
JaHHBIX W IIOMCKOBBEIM CHCTEMaM C HCIIOJB30BAaHHEM JIOTHYECKHX
BeIpakeHmid. Pemenne 3anau EI'D Ha moctpoeHne M aHanm3 TabIuIl
HWCTUHHOCTH JIOTHUECKUX BBIPAXKEHUN U JIOTHUYECKUX CXEM.

3.2

DJIEMEHTBI aﬂr€6pBI JIOTUKH

Pemenne 3amau EI'D Ha BbhIUKHCIEHHE 3HAUYEHUS JOTHYECKOTO
BBIDOKCHHSI, OCYIIECTBIICHHE  MPEoOpa3oBaHUS  JIOTHICCKUX
BeIpakeHHMA. Pemenne 3amau EI'D Ha ompenmeneHHe KOIMYECTBA




No HaumenoBanue pasnena, ConepxaHue 3aHsITHS
n/n TEMBI JTUCIATIIIHBI
peuIeHUH JIOTHYECKUX YPABHEHUH U UX CHCTEM.
3.3 | Teopust urp Pemenwne 3amau EI'D Ha mocTpoenwne gepeBa Urpsl 10 3aJaHHOMY
QITOPUTMY U O0OCHOBAHHE BBIMTPHIIIHON CTPATETHH.
3.4 | Teopust urp AHaH3 TUMTUYHBIX OMUOOK, JOMYCKAEMBIX 00YYAIOIMMHUCS MTPH

ogopmireHUN pazBepHyTOro 0TBeTa 33724 EI'D Ha mocTpoenue
JIEpeBa UTPHI TI0 33JJAHHOMY aJrOPUTMY U 0OOCHOBAHHE
BBIUTPBIITHON CTpATETHH.

4.I1lpozpammuposanue. Teopusa anzopummos

4.1 | OcHoBHI anropuT™Mm3anuu u | Pemenne 3amad EI'D Ha aHamm3 00CTaHOBKHM MCTIOTHUTEIIS
IIPOrpaMMHUPOBAHUS anropuTMa.
4.2 | OcHoBel anroputmuzanmu 1 | Pemenne 3agay EI'D Ha hopmansHOe HCHONTHEHHE aITOPUTMOB,
IPOTrPaMMUPOBAHUS 3aIlMCAHHBIX HA €CTECTBEHHBIX U aJITOPUTMUYECKUX S3bIKAX, B TOM
YrCcJIe Ha SI3bIKAaX IPOrpaMMHUPOBAHUS
4.3 | OcHoBbl anroputMu3anuu 1 | Pemenue 3agau EI'D Ha MCMONb30BaHNE CTaHIAPTHBIX
NIpOrpaMMHUPOBAaHUSA AITOPUTMUYECKUX KOHCTPYKIMM IPU IPOrpaMMUPOBAHUU
4.4 | OcHoBol anroputMuzanuu 1 | Pemenwne 3agad EI'D Ha aHanm3 peKypCcHBHBIX MOAIPOTPaMM,
IPOrpaMMHUPOBaHHUS nepedop BapuaHTOB, JUHAMHUYECKOE IPOrpaMMHUPOBAHHE
4.5 | DneMeHThl TeOpuH Pemenue 3agau EI'D Ha IIOCTPOCHUE AITOPUTMOB U
AJITOPUTMOB. MPAKTUYCCKNUEC BLIYUCIICHUS—
4.6 | DIeMeHTHI TeOpUHU Pewenue 3anay EI'D Ha aHanu3 TekcTa IpOrpaMMbl C TOUKU 3PEHUS
AITOPUTMOB. COOTBETCTBHS 3aIIICAHHOI0 aJITOPUTMA ITOCTABICHHOH 3a1a4e U
HU3MCHCHUEC €I'0 B COOTBETCTBUHU C 3aJaHUEM
4.7 | DIEMEHThI TEOPUU Pemenue 3amau EI'D Ha peanuzanuio CI0KHOTO aaropuTMa
aNTOPUTMOB. (moHEIH Iepedop) C UCTIOTB30BaHNEM COBPEMEHHBIX CHCTEM
IPOTpaMMHUPOBAHHS.
4.8 | DneMeHThl TeOpUH Pemenwne 3anau EI'D Ha peanuzanuio cI0XKHOTO aJIrOPUTMa

AJITOPUTMOB.

(3 pexTHBHOTO TTO BPEMEHH U 110 TTAMSITH) C HCITOJIE30BaHUEM
COBPEMEHHBIX CHCTEM IPOTrPaMMHPOBAHHUSL.

ITpoMe:kyTOUHASL aTTECTALUS - IK3AMEH

4  Tlopsiaok

OIlCHUBAHUA

ycneBaeMocTH HM  cOPMHPOBAHHOCTH

KOMIIETCHIMH 00yYaloIIerocs B TeKylei U MPOMesKYTOYHOM aTTeCTalluMu.

Jl7i TIOTIOKUTENBHON OIEHKH IO pe3ylbTaTaM OCBOCHMS AMCIMILTUHBI 00ydaromeMycs
HEOOXOMMO BBITIOJTHUTH BCE YCTAHOBJEHHBIE BHUIBI yueOHON palboThl. OllEHKa pPE3yJbTaToOB

paboThl oOyuatomierocs B 6amax (1o BUAaM) NpuBeieHa B Tabmuie 7.

Tabnuua 7 - bamibHO-pedTHHIOBasI OIICHKA Pe3yIbTaTOB yUeOHOM paboTh

CocraBmstomue | Cymma Yuebnas OreHKa B aTTECTAINA Bbayer
OaiioB JIeSATEIbHOCTD (17 nenens)
CTYyZAEHTa
Texyrmmas 60  |[locemeHue IEKIHiA 1 6ann (mMpUCYTCTBHE HA JICKIINH, 9-18
yaeOHas (18 nexuwmii). aKTHBHAs paboTa, KOHCIIEKTHPOBAHHE)
JIeSATENIEHOCTD JlaboparopHsie 1 6ana (mocemenne 3aHATHA, 14 - 36
pabortsr (18 pabor). BBITIOJTHEHHE paboThl Ha 51-65%)
2 faJji1a (CylIeCTBEHHBIN BKJIAJ HA
3aHSATHA OTHOCUTEIHLHO BCEH TPYIIIIHI,
CaMOCTOSITENILHOCTD MIPY BBITIOJTHEHUH
paboThbI, BeITOTHEHUE padoThl Ha 85,1-
100%)
WNuauBumyanbHbIe 2 6aaaa (semosHeHo 51 - 65% 8-14
3ananus (4 - mo 3aJaHui)
Ka)XJIOMY pasJieiny) 3 6aJjiaa (BeimoaHeHo 66 - 85%




3aJaHui)
4 6amnoB (BeimosiHeHO 86 - 100%
3aJTaHAHN)
Hroro no Tekymeii padoTe B cemecTpe 31-60
[TpomexyTou- 40 TeopeTnueckuit 0-5 6ans0B 0-5
Has aTTecTauus BOIIPOC
(aK3ameHn) Tecr B popmate EI'D | 0 — 35 nepBHYHBIX 0A/LJIOB 0-35
(moporoBoe 3HadyeHne — 6 GAIIOB)
HToro mo npomMeKyTo4HoOM aTTecTalinu (3K3aMeH) 20 —40 6.
CyMMapHasi OlleHKA 110 JHCIHILIHHE: CyMma 0aJu1oB TeKyIeH U MPOMEXYTOUHOH aTTeCTaliu 51 -100 6.

COOTHOIIIEHHE MEXIy OIEHKaMH B 0a/iaX M MX YMCIOBBIMH U OYKBEHHBIMH 3KBUBAJICHTAMU
YCTaHABJIMBACTCS CIICTYIOLIMM 00pa3oM:
Ilepesoo 6annos uz 100-6annvHOU WKALLL 8 HUCAOB0U U OYKBEHHBLIL IKEUBAICHM

Cymma 6a1108 07151 OUCYUNTIUHDL Oyenka byxeennwiii oxeusanenm
86 - 100 5 OTIMYHO
66 - 85 4 XOPOIIIO
51-65 3 YIOBJIETBOPHUTEIHHO
0-50 2 HEYIOBJICTBOPUTEIBHO

5 MarepuajibHO-TeXHHYECKOE, IPOrpaMMHOE H YueOHO-MeTOINYeCKoe
o0ecnevyeHune TUCHUIINHBI.

5.1 YueOnas Jureparypa

OcHoBHasi yueOHasi IMTEPATYpPA

1. bwumr, B. IloarotoBka k EI'D mo undopmatuke [DnexTpoHHBIN pecypc] : kype / B.
bunnur. - 2-e wu3a., ucnpaB. — DIEKTPOHHbIE TEKCTOBbIE  JaHHbBIEe. — MockBa
Hanumonanenbiit Otkperteiii YauBepcuter «MHTYUT», 2016. - 51 c. - Pexum nocryna:
http://biblioclub.ru/index.php?page=book&id=429191 — 3arx. ¢ skpaHa.

2. CepmiokoB, B. A. EI'D gns poauteneid abWTypueHTOB (MareMmarwka, (QU3HKa,
uHpopmaruka) [DnekTpoHHslii pecypc] / B. A. CepatokoB. — DJIEKTpOHHBIE TEKCTOBBIE
nanuele. — MockBa: JlamkoB wu K, 2013. - 152 c¢. - Pexum pgocryna:

http://znanium.com/catalog.php?bookinfo=430235 — 3aru. ¢ skpaHna.

JononHuTebHAs yyeOHas JUTEpaTypa

1. AGpamoB, C. A. Jlekuuu O CIOXHOCTH alTOPUTMOB [DJIEKTPOHHBIA pecypc| : yueOHOe
nocobue / C. A. AGpaMoB. — DJIEKTPOHHBIE TEKCTOBbIE naHHBIE. — MockBa : MIITHMO,
2009. - 253 c. - Pexxum nmocryna: http://biblioclub.ru/index.php?page=book&id=63276 —
3ari. ¢ 3KpaHa.

2. Anexkcees, E. [IporpammupoBanue Ha Free Pascal u Lazarus [DnexktponHslil pecypc] : Kypc /
E. AnekceeB, O. UecnokoBa, T. Kydep. - 2-e u3n., ucnpaB. — DIEKTPOHHBIE TEKCTOBBIC
nanHble. — Mocksa : Hanmonanbusiii OTkpsiThiil YHUBEpcuTeT « MHTYUT», 2016. - 552 c.
: wi. - Pexxum nmocrtyma: http://biblioclub.ru/index.php?page=book&id=429189 — 3ari. ¢
JKpaHa.

3. bemonepkonckas, . E. Anropurmmsanus. Beemenue B s3bik mporpammupoBanus C++
[OnexTponnslii pecype] / U. E. Benouepkosckas, H. B. I'anuna, JI. FO. Karaesa. - 2-e u3n.,
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uchp. — DJIEKTPOHHBIE TEKCTOBbIE JaHHble. — MockBa : HanuoHanbHbli OTKPBITHINA
VYuusepcurer «MHTYUT», 2016. - 197 ¢ : wun. - Pexum gocryna:
http://biblioclub.ru/index.php?page=book&id=428935 — 3ar1. ¢ 3kpaHa.

ByitnaueB, C. K. OcHoBBI nporpammupoBanus Ha si3bike Python [Dnextponnsiit pecypcel:
yaeonoe nocooue / C. K. byitnaues, H. FO. boknar ; MunuctepcTBo 00pa3oBaHusl U HAYKH
Poccuiickoit ®eneparnyu, Ypanbckuili ¢enepadbHbIi YHUBEPCUTET HMMEHH IEPBOTO
[Ipesunenta Poccuu b. H. Enbmiaa. — DneKTpoHHBIE TEKCTOBBIE AaHHBIC. — ExaTepuHOypr
: I3marenscTBO Ypanbckoro yHusepcuteta, 2014. - 92 c. : tabn., wi. - bubnuorp. B kH. -
Pexxum mocryma: http://biblioclub.ru/index.php?page=book&id=275962 — 3ar. ¢ sxpaHa.
lapenpmuHa, I'. A. BBenenue B Teopuro urp [DIEKTPOHHBIN pecypc] : yueOHOoe mocodue /
I'. A. T'agenpmuna, A. E. Ynmuackas, 1. C. BragumupoBa ; MUHUCTEPCTBO 00pa3oBaHus U
Hayku Poccun, ®I'BOY BIIO «Ka3zaHnckuil HalMOHAJIBHBIM  HCCIEAOBATEIbCKUN
TEXHOJIOTUYECKHIM YHHBEPCUTET». — OJEKTPOHHbIE TEKCTOBble JaHHble. — Kazaup :
WznarensctBo KHUTY, 2014. — 112 c. : Tabx., un. — bubnmorp. B ka. — ISBN 978-5-7882-
1709-3. — Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=428702 — 3arux. ¢
JKpaHa.

Mosxapos, M. C. Benenue B cTpykTypHOe mporpamMmmupoBanue [ TekcT] : yueOHoe mocobue
/ M. C. Moxapos, I'. H. Boiiuenko. - 2-e u31., crepeot. — HoBoky3nenk : Uza-so KysI['TIA,
2014. - 203 c.

Canmuna, H. 1O. Teopus urp [DaexTponHsiii pecype] : yuedHoe mocodue / H. 0. Canmuna.
— DIEeKTPOHHBIE TEKCTOBbIE JaHHBIE. — ToMck : TOMCKuUI rocy1apCTBEHHBIH YHHUBEPCUTET
CHUCTEM YyIpaBlieHUss U paauodnekrponuku, 2012. — 91 c¢. — Pexum pgocryna:
http://biblioclub.ru/index.php?page=book&id=208670 — 3ar:. ¢ skpaHa.

Teoperrueckre OCHOBBI MH(GOPMATUKU [DIIEKTPOHHBIN pecype| : yueOHHK 11 By30B / P.
FO. Lapes [u np.] . - DnekTpoHHBIE TEKCTOBbIE AaHHbIE. - KpacHospck : CDY, 2015. - 176
c. - Pesxum nocryna: http://znanium.com/catalog.php?bookinfo=549801— 3ar. ¢ 3kpaHa.
Yykanos, B. O. Jlornyeckue u apudmeTrndyeckue OCHOBBI M MPHHLUIBI paboTel DBM
[Dnextponnslii pecypc] / B. O. Uykanos, B. B. I'ypoB. - 2-¢ u3a., ucnp. — DIEKTPOHHBIE
TEeKCTOBbIe JaHHble. — MockBa | Hanmonansublii OTkpeiThI YHHBepcuteT «MHTYUT,
2016. — 167 c. : Trpad., cxem. — bubmmorp. B KH. — Pexum pocryna:
http://biblioclub.ru/index.php?page=book&id=428976 — 3arx. ¢ skpaHa.

5.2 MarepuajbHO-TEXHHYECKOe M NporpaMMHoe olecredyeHue

AUCIUILINHDI.

Y4eOHble 3aHATHSI 10 AUCHUIUIMHE MPOBOJATCS B yueOHbIX aynutopusix HOU Keml'V:

n/n

HaumeHnoBanue HaumeHnoBanue nomenieHuit i NpoBEJEHUS BCEX BUIOB Anpec (MeCTOIOJIOKEHUE)
y4eOHBIX y4eOHOI JesITeTbHOCTH, IPELyCMOTPEHHOHN yueOHbIM MOMEILEHUN IS
MIPEIMETOB, KYpCOB, |IJIAHOM, B TOM YHCJIE€ IOMEIICHHUS ISl CAMOCTOSATEIEHON TIPOBEIEHHS BCEX BHUIOB
JUCTIUTUTAH paboTEhI, ¢ yKa3aHHEM MEPEYHS OCHOBHOTO 000py/IOBaHMSA, |y4eOHON AEATENbHOCTH,
(Momyueit), y4e0HO- HaTJISAHBIX TIOCOOMH M HCTIIOIB3yeMOT0 IIPEelyCMOTPEHHOMN
MIPAKTUKU, UHBIX MPOTPaMMHOT0 00ecIeYeHUsI y4eOHBIM IUIAaHOM (B
BUJIOB yueOHOH cllydae peanu3aliu
JeSITeNbHOCTH, 00pa3oBaTeIbHOM
IIPEeSyCMOTPEHHBIX MIPOrpaMMBbl B CETEBOU
y4eOHBIM TUIAHOM (hopmMe JOTOTHUTETIHHO
o0pa3oBaTeNEHON YKa3bIBaETCs
IIPOTPaMMBI HaMMEHOBAaHUE
OpraHusaluu, ¢ KOTOpou
3aKJIFOYEH JIOTOBOP)

Pemrenne 3amau EI'D|308 KommbroTepHblil Kiace YueOHas ayquTOpHs 654079, Kemeposckast
o nHpopmaTuke (MybTUMEUITHAS ) JJ1S1 IPOBEACHUS: obnactp, T. HoBoKy3HEIIK,
- 3aHATUH JIEKLIMOHHOTO THIIA; np-kT Meramrypros, 1. 19

- 3aHATHHA CEMHUHAPCKOTO (MMPAKTUIECKOTO) THTIA,
- TPYIIIOBBIX ¥ MHAWBHUYAIbHBIX KOHCYJIBTAIIHH;
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- TEKYILETrO KOHTPOJIS ¥ TPOMEXKYTOYHON aTTeCTaIY;
CneunanusupoBanHas (yueOHas1) MeOenb: 10cKa MeIoBas,
JIOCKa MarHUTHO-MapKepHasi, kadeapa, CToJIbI
KOMITBIOTE€PHBIE, CTONIBI y4eOHBIE, CTYJIbsS

O06opynoBaHue s PE3CHTAIMH yYSOHOTO MaTepHaa;
KOMIIBIOTEp IIPENoaaBatelis, SKpaH, IPOEKTOp
JlabopaTopHOE 000pyIOBaHHUE: CTAIIIOHAPHOE -
KOMIBIOTEPH! 1 oOygatomuxces (13mT).

HUcmons3yemoe miporpammuoe obecrieuerne: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOiuIieH3HOHHOMY
norosopy Ne 1212/KMP ot 12.12.2018 1. o 12.12.2021 1.),
SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacnpoctpansiemoe [10),MozillaFirefox (cBo6omHo
pacmnpoctpansiemoe [10), GoogleChrome (cBo6oaH0
pacnpoctpansiemoe [10), Opera (cBo6oaHO
pacnpoctpansiemoe I10),LibreOffice (cBoGoaHO
pacmnpoctpansiemoe [10), FoxitReader (cBobomHO
pacmpoctpansemoe [10)

5.3  CoBpemeHHble  mnpodeccMOHAIbHBIE  0a3bl  JAHHBIX H
l/IH(l)OpMaHl/IOHHLIe ClipaBOYHbBIC CUCTEMBI.

IMepevens CIIBA u UCC no qaucuunjmnne
1. TUA9 [OnextpoHHslli pecypc] :  oummaneHeli  MHOOPMAIMOHHBIA  MOpTAI

I'ocynapcrBennoit Mtorosoit Atrectanuu / @enepanbHas ciyx0a mo Haazopy B cdepe
obpazoBanust u Hayku. — [Mocksa], 2001-2021. - Pexum pocryma: http://gia.edu.ru/,
cBOOOAHBIN. - 3ari. ¢ ’KpaHa. - SI3. pyc.

EI'D no undpopmatuke (2021) [Dnekrponnsiii pecypce] // kpolyakov.spb.ru :
npernojiaBa-uue, Hayka u xu3Hb / K. IlonskoB. — Cankt-IletepOypr, 2000-2021. - Pexxum
noctyna: http://kpolyakov.spb.ru/school/ege.htm , ceoGoambIi. - 3ari. ¢ skpaHa. - 53. pyc.
EI'D3-2021 [OnektpoHHBIH pecypc] : opuMambHbI MHPOPMALMOHHBIA mopran EnuHoro
I'ocynapcrBenHoro Dk3amena / @enepanbHast ciayx0a 1o Haa30py B chepe oOpa3oBaHUs U
Hayku. — [Mocksa], 2001-2021. - Pexxum noctyna: http://www.ege.edu.ru/, cBoGoHBIN. -
3ar. ¢ akpaHna. - f3. pyc.

OTtkpsiThiil 6aHk 3aganuii EI'D [DnexTponnslit pecypc] / @enepanbHas ciyxba Mo HaA30py
B cdepe oOpasoBanuss u Hayku, OI'BHY «®DenepanbHblii MHCTUTYT MNEAArornyecKux
n3MepeHuit». - Mocksa, 2004-2021. - Pexum pnocryma: https:/fipi.ru/ege/otkrytyy-bank-

zadaniy-ege, cBoOOIHBIN. - 3ari. ¢ 3KpaHa. - 53. pyc.

6 Huble cBeleHUs U (MJTH) MATEPHATBI.

6.1.1lpumepHbIe TeMbI MUCbMEHHBIX Y4eOHBIX padoT

NapuBuayanbHble 3aJaHusi HA CaMOCTOSITEIbHYI0O padoTy mo BceM pasgenam / TeMaMm

MPOrpamMmsl

[TpoananusupoBaTh 3a7a4u U3 JeMOHCTpaloHHbIX BapuanToB EI'D (¢ 2007 mo 2020 romsi),

6aHKa OTKpBITHIX 3aJaHuil EI'D, yueOHO-MeTOAMUECKUX MOCOOUH 1 3JIEKTPOHHBIX PECYpPCOB IS

noArotoBku K EI'D; BBISIBUTH OCHOBHBIE TUITHI 33]1a4, IPEIaraéMble Mo TaHHON TEME.

Pa3pa60TaTL mno 5 ABTOPCKUX 3aJJad KaXJ0ro THUIla (CM. NpeaAbIAyHIce 33.)18.HI/Ie) JJIsA 6a30130ro,

IMOBBIIICHHOI'O U BBICOKOI'O YPOBHSA CIIOKHOCTH.

PazpaboTarh TEXHOJOTMYECKYIO KapTy Ypoka (KOMIUIEKCa YPOKOB) Ul HOJATOTOBKU

oOyyJaromuxcs K permenuto 3anad EI'D nmo nanHoit Teme.
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6.2. IlpumepHble BONPOCHI W 3aJaHMs / 331a4U JJIS NMPOMEKYTOUYHOM

aTrecranuu
Cemecmp 9
Tabmuma 9 - IlpuMepHble TEOPETHYSCKHE BOIPOCHI M TPAKTHYCCKUE 3aJaHus / 3aJa4d K
IK3aMEHY
PaSI[CJ'IBI u HpI/IMepHI)IC HpI/IMepHLIe MNPAKTUYCCKHUEC 3aJaHU / 3aa4du
TEMBI TCOPETUYCCKUC
BOIIPOCHI

1. Cucmemuwt cuucnenusn. Koouposanue unghopmayuu

1.1 1. Tlo3uumonHsie 1. CxonbKO eAWHUIL B ABOMYHON 3aIHMCH IIECTHAAIATEPHYHOTO

[To3urmonusld cucremsl cunciienus. | uuciaa E1F04?

CHUCTEMBI 2. IlpencraBnenue u

CUMCICHHUS. | 00pabOTKa IeIbIX 2.3HadeHne apudmeTHIecKoro Bepaxenus: 9x3% — 3% - 27 —
Y1Ccesl CO 3HAKOM B 3aIMcaly B CUCTEMe CUHCIICHUs ¢ ocHoBaHUEM 3. CKoIbKO nudp
namatu DBM. 2 COJIEP>KHUTCSI B 3TOM 3amucu?

1.2 Teopuss | 3. EnuHutm 3. Ilo xaHamy CBsI3M MIEpETAIOTCS COOOIICHHUS, COAepKAIIUE

WH(GOPMAIUH. | U3MEPEHHS TONBKO YeThIpe OyKBHL: A, b, B, I'; mi1s mepenaun ncnonp3yercs

Konuposanue| nadopmarnmm. JBOWYHBIN KOJI, YAOBIETBOPsiomui ycnosuto ®ano. s 6yks b,

uHpopMarun.| Berancnenve B, I" ucnone3zyrorcs takue kogoBeie cnoBa: b —101; B—110; ' —

KOJINYECTBA U
CKOPOCTH TIepeaayn
UHPOPMAITUH.

4. PaBHOMEpPHOE
andaBuTHOE
JBOUYHOE
KOZAMPOBaHHE
WH(pOpMAITIH.

5. HepaBHomepHoe
angaBUTHOE
JBOUYHOE
KOJIMpPOBaHHE
UHPOPMAITUH.
IIpedukcHbIE KOIBI.
6.
ITomexoycToiiunBoe
KOAHMPOBaHHE
WH(pOpMAITIH.
Paccrosnue
X5MMUHTA.

0. YxkaxwuTte kpaTuaiiiiee KOJOBOE CIOBO sl OYKBBI A, IpU
KOTOpPOM KOJ OyJIeT AOMyCcKaTh OJHO3HAYHOE AEKOJUPOBAHUE.
Ecnu Takux KOIOB HECKOIBKO, YKaXKUTE KOJ| ¢ HAHOOJBIITNM
YUCIOBBIM 3HaueHueM. [Ipumeuanue. YcnoBue @aHo 03HAYAET,
YTO HUKAKOE KOJOBOE CJIOBO HE SIBJISICTCS HAYAJIOM JIPyroro
KOJIOBOTO CJIOBA. JTO 00ecreunBaeT BO3MOKHOCTb OJJHO3HAUHON
pacmmdpOBKH 3aKOIUPOBAHHBIX COOOIICHUN.

4. My3bIKanbHBIH pparMeHT ObUT 3amKca B oopMarte KBaapo
(ueTpIpEXKaHANBHAS 3aMKCh), OUU(PPOBAH U COXPAaHEH B BUIIE
(aiina Oe3 HCIIONB30BaHUS CXKATU JaHHBIX. Pa3smep
noJiyueHHoro (haiina 6e3 yuéra pasmepa 3aronoBka (aiina — 12
Mo0aiiT. 3aTeM TOT k€ MY3BIKaJbHBIH ()parMeHT ObLT 3alucaH
MTOBTOPHO

B popmMaTe MOHO B OLIM(POBAH C pa3pelIeHueM B 2 pasa BBIIIC U
4acTOTOW AMCKpEeTH3auu B 1,5 paza MeHbIe, 4eM B IIEpBBIH pas.
Cxartue TaHHBIX HE IPOU3BOAMIOCH. YKaXUTe pasmep B MOaiit
(haiina, MOTYy4EeHHOTO TIPY TIOBTOPHO 3armcu. B oTBeTe
3aMUIINTE TOJIBKO 1IEJI0€ YHUCII0, €INHUIYY U3MEPEHUs THCaTh He
HYXHO. VIckoMBIil 00BEM HE yUUTHIBAET pa3Mepa 3arojioBKa
¢aiina.

5. Bacs cocraBisier 5-0yKBeHHBIE CIIOBA, B KOTOPBIX €CTh TOJIBKO
oyksel B, O, JI, K, mpuuém OykBa B ncnomnb3yercs B KaxaoM
cioBe poBHO | pa3. Kaxxnas u3 Apyrux I0mycTUMBIX OYKB MOXKET
BCTpEUaThCs B CJIOBE JTI000€ KOJMYECTBO Pa3 MIIM HE BCTPEUATHCS
coBceM. CIIOBOM cuMTaeTcs 00ast JOImycTUMast
MOCJIEI0BATENILHOCTD OYKB, HE 0053aTEIbHO OCMBICIICHHAS.
CKOJIBKO CYIIECTBYET TaKUX CJIOB, KOTOPbIE MOXKET HAIKCATh
Bacs?

6. [Ipu perucTpanuu B KOMIBIOTEPHOH cCUCTEME KaXKIOMY
TIOJTH30BATEIIO BRIIAETCS TTAPOITh, COCTOSIIHNA U3 25 CHMBOJIOB U
coJieprKaIuid TOJIBKO CUMBOIIBI U3 7-CUMBOJIBHOTO Habopa: C, /],
A, M, E, T, D. B 6a3e maHHbBIX U XpaHSHUS CBEJICHUIA O KaXKIOM
10JIb30BATENE OTBEAEHO OJMHAKOBOE U MUHHUMAJIbHO BO3MOYKHOE
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nesnoe yncio 6ant. [Ipu 3ToM UCTIONB3YIOT MTOCHMBOIBHOE
KOJIMPOBAHUE MTapOJICH, BCE CHUMBOJIBI KOAUPYIOT OJTMHAKOBBIM U
MHHHMAJIEHO BO3MOYKHBIM KOJIHYecTBOM OUT. Kpome
COOCTBEHHO TapOJIs, i1 KAXK/IOTO MTOJIb30BaTEIIS B CUCTEME
XPaHSATCS JIONIOJTHUTEIBHBIC CBEICHUS, JUIS YETO BBIJCICHO IEJI0e
YHCJIO OaMT; 3TO YMCJIO OAHO M TO K€ JUIS BCEX IIOJIb30BaTEIIEH.
st xpanenus ceaeHuit o 50 mMoIb30BaTeNSIX TOTPEOOBATIOCH
1200 6aiit. CkOJIBKO OAWT BBIACICHO TS XPaHCHUS
JIOTIOJTHUTEIBHBIX CBEACHUI 00 0JJHOM IToNb30oBaTene? B oTBeTe
3aIUIINATE TOJBKO [EJI0E YHCIIO — KOJTUYECTBO OaMT.

2. Uugpopmayuonnoe mooenuposanue. Texnonozuu oopabomku ungopmayuu
2.1 7. IlpencraBnenue u | 7. Ha pucyHke cieBa uzo0paxeHa cxema Aopor N-CKOro paiioHa.
Nuadopmanmo | ananm3 maHHble B | B Tabmmie 3BE3mM0UKON 0003HAUCHO HAJTWYHE TOPOTH M3 OAHOTO
HHOE pasHbIX TUIAX | HACeNEHHOro IyHKTa B Apyroi. OTCyTcTBUE 3BE3NOUKH O3HAYACT,
MOJIENMPOBaH | MHPOPMATHOHHBIX 4TO Takoil noporu HeT. Kaxknomy Hacen€HHOMY MTyHKTY Ha CXEMe
ue Mozenei (cxeMbl, | COOTBETCTBYEeT €ro HOMEp B TaONWIle, HO HEM3BECTHO, KaKOi
KapThl, Tabnuuel, | IMEHHO HoMmep. Omnpezpenure, Kakde HOMEpa HaCEJIEHHBIX
rpaduKu U | MyHKTOB B Ta0NHIE MOTYT COOTBETCTBOBATh HACEIEHHBIM
(bopmybr). nyHkraM E u G Ha cxeme. B oTBeTe 3anmummTe 5TH 1Ba HOMEpa B
8. TexHomornu | Bo3pacraromieM mopsake 0e3 mpoOeoB v 3HAKOB IIPETTHHAHHS
O6pa6OTKI/I Homep myHETA
uHQOpMaIH B c F 1 1121314151617
3JIEKTPOHHBIX A =5 PR R
TabIMIax M METONBI | D B E 3[* *
BU3YaJIU3aLUH w ;& ‘; - o
JaHHBIX C IIOMOIIbLIO E G 26 [*|* =
JIuarpaMm u 7 il
rpauKoB.
8. Ha pucyHke mnpejacTaBieHa cXeMa JOpPOT, CBSI3BIBAIOIINX
ropoaa A, b, B, I', I, E, XX, 3, U, K, JI, M. Ilo xaxnoii nopore
MOKHO JBHTaTbCsi TOJBKO B OJHOM HAalpaBlIeHUH, YKAa3aHHOM
cTpenkoil. KakoBa miiiHa caMoro AIMHHOTO MyTH U3 ropojia A B
ropog M? JlnuHOM mnyTH CcUYMTaTh KOJMYECTBO JIOPOT,
COCTABJISIFOIINX 3TOT MYTh.
b
i | 3
2.2 9. Pazpabotka | 9. [lan ¢parment snexTpoHHoW Tabmuuel. M3 sueiiku A3 B
TexXHOIOTHN | TEXHOIOTHH syeiiky C4 Obuia ckommpoBaHa ¢opmyna. [lpu xommpoBanum
TIOWCKa, 00paboTKHn ajipeca sueeKk B QOpMylie aBTOMAaTUYECKH M3MEHWIMCh. KakoBa
XpaHeHUss W | WHPOPMAITMOHHOTO CyMMa YKCJIOBBIX 3HaUeHHH Qopmyn B stueiikax A3 u C4?
00paboTKn MaccuBa c A B c D E
UH(pOPMAIINH.| UCTIOIb30BAHUEM . . : : ) o
CpeacCTB 3 [=screas 12 13 14 15
3HeKT’pOHHOI>’I 4 16 17 19 20
Tabaunbel WA 0asbl
JTAHHBIX. 10. Hwxe mnpenacrarieHsl jgBa (parMeHta Tabmui u3 0asbl
10. CocraBnenue JaHHBIX O XHUTEIAX MHKpopaiiona. Kaxnas crpoka TaGnuisr 2
3a1pocoB K collepkuT uMHPOpMamHMo0 O peOEHKe M 00 OJHOM U3 €ro
[MOMCKOBBIM ponutenei. Mudopmanus npeacrapieHa 3HadeHueM mojs ID B
crucTemMaM U 0azam COOTBETCTBYIOMIEH cTpoke Tabmumel 1. Omnpenennre Ha
JAHHBIX C OCHOBaHUH NMPHUBEIEHHBIX AAHHBIX, Y CKOJBKHUX AETeH HA MOMEHT
HCIIOJIb30BaHUEM UX POXKIEHUS MaTepsiM Obulo MeHblne 27 mosHblX JjeT. Ilpu
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JIOTUYECKUX
onepanuyi, aHanus
pe3ynbTaTOB.

11. Anpecamust B
ceTu HNureprer
(mmporoxoi 1Pv4).

BBIYHCICHHM OTBETAa YYUTHIBAHTE TOJBKO WH(MOpPMAIMIO U3
MPUBEAEHHBIX (hparMEHTOB TAOJIHII.

Tabamma 1
ID | @avmma H.O. | Iox
14| KpacmoeaHA.
24 | Kyzpvpmere HIL
25 | Kyapvomer ITH

Tabamma 2

Ton_poxkieHma ID Pommrens | ID_PeGénka
1933 24 25
1934 44 25
1964 25 26
1985 64 26
1955 24 34
1978 44 34
1955 34 35
1932 36 35
1944 14 36
1980 34 46
2000 36 46
1984 25 54
1955 64 54

26 | Kyapvomerc ITTT
34| Kpacusx AH
35| KpacezxB.C.
36 | Kpacrak C.C.
44| Boeroma AC
45| BoesogaB.A.
46 | Marapesxo O.C.
47 | Makaperso [1O.
54| Kmrmko ATL
64 KporITA

I EA A A R E

11. B tepmunonoruu cereii TCP/IP mackoli ceT Ha3bIBaeTCS
JBOMYHOE YHUCIO, ONpeaessiollee, Kakas yacte [P-agpeca ysna
CEeTH OTHOCHUTCA K aIpecy CETH, a Kakas — K aipecy caMoro y3ia B
91Ol ceTr. OOBIYHO MacKa 3alHChIBACTCS 10 TEM K€ MpaBUIaM,
yto u [P-ampec, — B Bue 4eThIpéX 0aiiToB, MpUyIEM KaXKIbIid OalT
3allUCBIBACTCA B BUAE HecATHYHOro uucia. [Ipu 3ToM B macke
CHauaja (B CTapIIMX paspsaax) CTOAT E€AUHMLBI, a 3aTeM C
HEKOTOpOro paspsia — HyIH. AJpec CeTH IOIydaeTcs B
pe3yabpTaTe  NPUMEHEHHS  IOPa3psSAHOM  KOHBIOHKLMH K
3aganHoMy [P-anpecy y31a u macke.

Hampumep, ecnu IP-agpec y3na pasen 231.32.255.131, a macka
paBHa 255.255.240.0, To aapec cetu pasen 231.32.240.0.

Hnsa y3ma c IP-agpecom 117.191.176.37 agpec cetu paBeH
117.191.160.0. Yemy paBen tpeTuii cieBa Oaiit macku? OTBeT
3alIMIIUTE B BUJAC ACCATHYHOI'O YHCJIA.

3. Ocnoewt 102uxu. Teopus uzp

3.1 DaeMeHTHI
anreOpsl
JIOTUKH

12. Yupomienue n
BBEIYHCIICHUE
3HAYEHUSA
JIOTHYECKUX
BBIPAKECHUH.

13. MeToasl
pelieHus
JIOTHYECKUX
YpaBHEHUI.

14. Metonsl
pElIeHus CCTEM
JIOTHYECKHUX
YpaBHEHUI.

12. Muina 3anosHsut Tabauily KCTHHHOCTH QyHKIuu (X /\ —y) V
(x =z) V —w, HO ycIIeJ 3aloJIHUTG JIUIIh PparMeHT 13 TPEX
pa3IMYHbIX €€ CTPOK, JaXke He yKa3aB, KAKOMY CTOJIOIY TaOIHIIbI
COOTBETCTBYET Kak/1asi U3 IEPEMEHHBIX W, X, Y, Z.

0110 0
0*** 0
*101 0

Onpenenure, KAKOMY CTOJIOIY TaOJIUIIBI COOTBETCTBYET KaXKasl
U3 IEPEMEHHBIX W, X, Y, Z.

13. B s13bIKe 3aIIPOCOB TIOMCKOBOTO CepBepa /sl 0003HAYSHHUS
sorndeckoi onepanun «UJIM» ucmonb3yeTcss CHMBOI «|», a s
0003Ha4YeHus Toruueckoi onepanuu «M» — cuMBoII «&».

B tabnurie npuBeaeHbI 3alIpOChl M KOJIMYECTBO HAWIEHHBIX 110
HHUM CTpaHHUIl HEKOTOPOIro CErMEHTa CETU I/IHTepHeT.

Haiiteno crpaEmm

3ampoc (B COTHAX THICAY)
Puzza 46
Keaarm 34
Huwomow 34
Hetomon | Puzima | Keawm 90
Hewomon & Puzura 12

Heromon & Keanm

Kaxkoe xonmmdaecTBo cTpaHull (B COTHAX ThICSY) OyAeT HalIEHO 110
3anpocy dusuka & Ksant?

CuuTaetcs, 4ToO BCE 3alPOCHI BHIMOIHSUIUCH IPAKTUYECKU
OJTHOBPEMEHHO, TaK UYTO HA0Op CTPaHHII, COACPKAIINX BCE
HCKOMBIE CJIOBA, HE U3MEHSJICS 32 BPEMs BBITIOJIHEHHUS 3aPOCOB.
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14. JIyis KaKOro HAaMMEHBIIIETO IEJIOT0 HEOTPHUIIATEIBHOTO YHCIa
A BBIpaXCHHE

(x+2y<A)V(y>x)V (x> 20) ToxxaeCTBEHHO HCTHHHO, T.€.
NPUHAMAET 3HaYeHHe | TPH JIFOOBIX LEbIX HEOTPUIIATETBHBIX X
ny?

15. CxonbKO CYIIECTBYET Pa3INIHBIX HA0OPOB 3HAYCHUN
JIOTUYECKUX MepeMeHHbIX X1, x2, ... x7,y1,y2, ... y7, KoTOpbIe
YAOBJIETBOPSIIOT BCEM MEPEUNCIEHHBIM HIDKE yCIIOBHSIM?

xl »yl=1

x2—>xIAY2)N(y2—>yl)=1
x3->AYIYINF3I—-y2)=1

x7 > O6NAY) N (YT - y6)=1

B oTBeTe HE HYKHO TIEPEUYHCIATH BCE Pa3InYHbIC HAOOPHI
3Ha4YeHUN nepeMeHHbIX X1, X2, ... x7,yl, y2, ... y7, npu
KOTOPBIX BBHITIOJIHEHA JTAHHASI CHCTEMa paBeHCTB. B kauecTBe
oTBeTa BaM HY»HO yKa3aTh KOJHYECTBO TAKUX HAOOPOB.

3.2 Teopus
urp

15. 3agauu
teopun urp. Ilonnoe
JIEPEBO UTPHI.

16.  BwmmrpsimiHble
UTPOBBIE CTPATErHU.

16. Jlea urpoka, Ilers m BaHns, urparoT B CIEAYIOLIYIO HTDY.
Ilepen wurpokamu InexuT Kyda KamHed. Wrpoku xomar mno
ouepenu, epBblil xoa aenaeT Ilers. 3a oguH XOJ UTPOK MOXKET
n00aBUTh B Ky4y OJWH WM YETHIpe KaMHS JHOO YBEIHUYUTH
KOJIMYECTBO KaMHEH B Kyde B IATh pa3. Hanpumep, uMmes Kydy u3
15 xamHel, 3a OAMH XOA MOYHO HOJYy4YUTh Kyuy u3 16, 19 unu 75
KaMHEW. Y KakKJIOro Urpoka, 4YTOOBI JejaTh XOJbl, €CTh
HEOrpaHUYEHHOE KONM4YecTBO KamHeil. Urpa 3aBepmiaercs B TOT
MOMEHT, KOI'Zla KOJIMYECTBO KAMHEN B Ky4e CTAHOBUTCSI HE MEHEE
63. [loOequTenemM cUMTaETCs UTPOK, CACTABIIMNA MOCICTHUN X0/,
T.€. TEPBBIM NOJIYYMBIIMH Kydy, B KOTOpoil Oymer 63 wiu
0oJIbIIIe KaMHEeH.

B HauanbHbIN MOMEHT B Ky4e ObuTO S KamHell; 1 < S < 62.

Bynem roBopuTh, YTO WTPOK UMEET BBIMIPBIIIHYIO CTPATETHIO,
€ClIi OH MOXKET BBIMIPaThb HpPU JIIOOBIX XOJax IPOTHBHHUKA.
Onucarb CTpaTerui0 Urpoka — 3HAYUT OMHMCATh, KAKOW XOJ OH
JIOJDKeH cienaTh B JI00OM cHTyaluu, KOTOpas €My MOXKET
BCTPETUTHCS IPU PA3NMYHOM WUrpe NPOTUBHHMKA. B omnucanue
BBIUTPBIIIHON CTPATETUHN HE CJIEIyeT BKIIOYATh XOJIbl HIPAOLIETO
I10 3TOM CTPATETUU UTPOKA, HE

SIBIIAIOIIUECS] Ui HEro Oe3yCIOBHO BBIMTPHIIIHBIMHU, T.€. HE
SIBJIIFOIMECS BBIUTPBIIIHBIMU HE3aBUCUMO OT UTPBI IPOTHBHHUKA.
Bemmonnure  cnepyromme  3amaHus.  Bo  Bcex  cimywasx
00OCHOBBIBaITE CBOW OTBET.

3ananue 1.

a) YkaxuTe Bce Takve 3HaueHHs yucia S, npu KoTopbix Ilers
MOJKET BBIMTPATh 33 OJTUH XO/I.

6) YkaxuTte Takoe 3HaueHHWe S, mpu KoTtopoMm lleTss He Moxer
BBIMIPATh 32 OAWH XO[, HO mpu Jro0oM xoxe Iletn Baus moxer
BBINTPAaTh CBOMM

nepBsIM X0A0M. ONHUIINTE BRIMTPHIIIHYIO CTpaTeruio Banu.
3anganue 2.

VYkaxuTe 1Ba TaKUX 3HAa4eHUs S, Npu KoTopbix y Iletm ects
BBIUTPBIIIHAS CTPATErus, MPUIEM OJHOBPEMEHHO BBITOITHIIOTCS
JIBa YCJIOBUSI:

— IleTst He MOXET BBIUTPATh 32 OJIUH XOJ;

— IleTs MOKeT BBIMTPAaTh CBOMM BTOPBIM XOJOM HE3aBUCHUMO OT
TOrO, KaKk OyJeT XoauTh Bans.

JU1s Ka)Koro yKa3aHHOTO 3HA4€HMsI S ONUIINTE BBIUTPHINIHYIO
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ctpareruto Iletu.

3aganue 3. YKaKWTe 3HAUCHHE S, MPU KOTOPOM OJHOBPEMEHHO
BBITIOJTHSIOTCS J1BA yCIIOBHSL:

— y BaHu ecTb BBIMIPBIINIHAS CTPaTETHs, IMO3BOJIONIAS EMYy
BBIUTPATh IIEPBBHIM WIIK BTOPBIM XO0M TIpH Jito0oii urpe [letu;

— 'y Bamm wHer crparermm, KOTOpas MO3BOIUT €My
rapaHTHPOBAHHO BBIUTPATH TIEPBBIM XOJIOM.

st yka3aHHOTO 3HAYEHUS S OMMIIKTE BHIUTPHIITHYIO CTPATETHIO
Banu.

IToctpoiiTe nepeBo Bcex NapTUM, BO3MOXHBIX TIPU ITOU
BBIUTPBIIITHON cTpaTerud BaHu (B BUIC pUCYyHKA WU TaOJIHIIBI).
Ha pé0pax aepeBa ykaspIBaiiTe, KTO JAENAcT XOJ; B y3JaX —
KOJIMYECTBO KaMHEH B Ky4e.

JlepeBo He HOMKHO COAEp)KaTh MapTUH, HEBO3MOXKHBIE IpH
peanu3alyy BBIUTPHIBAIOIIUM HUTPOKOM CBOEH BBIMTPHIIIHOMN
cTparernn. Hampumep, mToONHOE [epeBO UIPHl HE SBISETCA
BEpPHBIM OTBETOM Ha 3TO 3aJIaHUE.

4.1Ipozpammuposanue. Teopus anzopummos

4.1 OcHoBrl | 17. Paspabotka | 17. Ha Bxon anroputMa nogaércs HaTypaibHOE Yrciio N.
NrOpUTMU3AI] AIrOpUTMa Ui | AJITOPUTM CTPOMT IO HEMY HOBOE YHCJIO CIASAYIOIUM 00pa3oM.
1717871 (dhopManbHOTO 1) CtpouTtcst nBoM4Has 3amuch ancia N.

MporpaMMUpo| UcToMHUTENs WK Ha | 2) K 3Toii 3anucu gonuceiBatoTCs CIpasa emmé ABa paspsiia mno
BaHUS A3BIKE clleAyIolIeMy npaBuity: eciid N 4éTHoe, B KOHELl Yuciia (Crpana)

POrpaMMUPOBAHUS
C  HCIIOJIb30BaHUEM
YCIIOBHBIX
MHCTPYKIMI u
IUKJIOB, a TaKxke
JIOTHYECKUX  CBSI30K
npu 3aJJaHuU
YCIIOBHH.

18. Amnanus
AITOPUTMOB c
NONpOrpaMMaMu
(mponesypamu,
(GYHKIMSIMH),
BKJTIOYast
PEKYpCHUBHBIE
aITOPUTMEI.

JOTIMCHIBAFOTCS IBA HYJISI, B TPOTUBHOM CITydae CIpaBa
JOTIMCHIBAIOTCS ABE enuHullbl. Hampumep, nBonynas 3amuck 1001
gucia 9 oyner npeoopaszorana B 100111, ITonyyeHnas Takum
o0pa3oM 3anuch (B Hel Ha J1Ba pa3psiaa OOJbIIe, YeM B 3aITUCH
HUCXOMHOTO urciia N) sIBISETCS IBOUYHOM 3alUChIO YHCIa —
pe3yiibrTaTa paboThl JAHHOTO aJIropuTMa. Y K&KUTE MUHUMAIIbHOE
gucio N, I KOTOPOTO pe3yNIbTaT padoThI alropuT™Ma OyaeT
ooupiie 134. B oTBeTE ATO YKCIIO 3aIUIINATE B IECITUYHON
CHCTEME CUMCJICHHMS.

18. Ucnonnurens Pegakrop mosyyaet Ha BXOJ CTPOKY CUMBOJIOB
1 IpeoOpa3oBhIBaET ef.

PenakTop MOKeT BBITIOJIHATE JIBE KOMaH/IbI, B 00€UX KOMaH/ax Vv
1 W 0003HaYarOT UETIOYKH CHUMBOJIOB.

A) 3aMeHHTH (V, W).

OTa KOMaH/Jla 3aMEHSIET B CTPOKE TIEpBOE CIIEBa BXOXK/ICHHE
LENOYKH V Ha Leno4Ky w. Hanpumep, BbIITOTHEHNE KOMaHIbI
3ameHuTsh (111, 27) mpeobpasyer crpoky 05111150 B cTpoky
0527150.

Ecnu B cTpoke HET BXOXICHHI IIETIOYKHU V, TO BBITIOJIHEHHE
KOMaH[Ibl 3aMEHUTH (V, W) HE MEHSIET 3Ty CTPOKY.

b) manutocs (v).

3OTa KOMaHJa MPOBEPSIET, BCTPEUALSTCS JIN IIETI0YKa V B CTPOKE
ucnonautens Penakrop. Ecnu ona BcTpewyaercsi, To KOMaHAa
BO3BpALIAET JIOTHYECKOE 3HAYCHNE KUCTUHAY, B IPOTUBHOM
cllyyae BO3BpallaeT 3HaueHNE «I0KbY». CTpOKa UCTIOIHUTENS MPH
3TOM HE U3MEHSETCS.

Hukn

ITOKA ycmoBue

MOCJIEIOBATEILHOCTH KOMAH,|

KOHEII ITOKA

BBINOJIHACTCS, TI0Ka YCIOBUE UCTUHHO.

B xoHcTpyKIIMKM

ECJIA ycnoBue
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TO xomannal

KOHEL ECJIN

BEITIONHsIETCS KoMaHaal (ecnu ycIoBre HCTHHHO).

B xoHCTpYyKIINK

ECJIA ycnoBue

TO xomanmal

MHAYE xomanna2

KOHEL ECJIN

BBIMOJTHSIETCS KOMaHaal (eciu ycloBre HCTUHHO) WIIH KOMaH1a2
(ecnu ycioBHE JIOKHO).

Ha Bxox npuBen€HHOM HUXKE ITPOrpaMMe IOCTYNAeT CTPOKa,
HAYMHAIOIIASCS ¢ CHMBOJIA «>», a 3aTeM coaepxkamas 10 uudp 1,
20 madp 2 u 30 mudp 3, pacmoIoKEHHBIX B IPOHU3BOIHLHOM
MOPSIZIKE.

Omnpenenure cyMMy YHCIOBBIX 3HAYCHUH U CTPOKH,
MIOJTyYUBIIIEHCS B PE3yIbTATE BHIIOIHEHUS TIPOTPAMMEI.

Tax, Hanpumep, eciu pe3yasTaT paboTsl IPOTPaMMBI
MpeICTaBysuT ObI CO00M CTPOKY, cocTosyto u3 50 udp 4, To
BEpPHBIM 0TBETOM OBLIO OBI urcio 200.

HAYAJIO

I[TOKA nanuiocs (>1) MJIN waunocs (>2) UJIN Hanuiocs (>3)
ECJIA namutocs (>1)

TO 3amenuts (>1, 22>)

KOHEI ECJIN

ECJIN nanutocs (>2)

TO 3amenuts (>2, 2>)

KOHEL ECJIN

ECJIN namnuiocs (>3)

TO 3amennts (>3, 1>)

KOHEI ECJIN

KOHEII ITOKA

KOHEIL]

19. Mcnonnurens Beruucnurens npeodpasyeT YnuciIo Ha 3KpaHe.
Y HCTIOJTHHTEIS €CTh IB€ KOMaH/Ibl, KOTOPBIM TIPUCBOCHBI
HOMEpa:

1. [TpubaBuTs 1

2. YMHOXUTH Ha 2

[NepBast koMaH1a yBENUYMBAET YUCIIO Ha SKpaHe Ha 1, BTopas
YMHOJKAEeT ero Ha 2.

IIporpamma jyist BeruuciauTenst — 3T0 MOCIEA0BATENBHOCTh
KOMaH]I.

CKOJIBKO CyIIECTBYET NPOrpaMM, il KOTOPBIX P UCXOJHOM
yucie | pe3ynbraToM sBIsieTcs Yucio 21 ¥ pyu 3TOM TPaeKTOPHsI
BBIYHCICHUN coaep uT uucio 10 u He comepxut uncna 187
TpaexTopust BBIYMCICHUH TPOTPaMMBI — 3TO
MOCJIEI0BATEILHOCTD PE3YJIbTATOB BHIIOJIHEHHUS BCEX KOMaH
nporpammel. Hanpumep, st mporpammsl 121 mpu ncxomgnom
ymcne 7 TpaekTopus OyaeT cocTosTh u3 yrcen 8, 16, 17.

20. 3anuimre Ynciio, KOTopoe OyIeT HalleyaTaHo B Pe3yJIbTaTe
BBIITOJIHEHHUSI CIEAYIOIIEH TPOrpaMMbl Ha SI3bIKE
nporpamMmmupoBanus [lackans:

var s, n: integer;

begin
s:=175;
n:=0;
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while s + n <325 do
begin

s:=s-10;
n:=n+30

end;

writeln(s)

end.

21. Hwke Ha s3p1Ke porpaMmupoBanus Ilackanp 3anucan
pexypcuBHBIA anroputm F. 3ammmmre moapsia 6e3 mpoOenoB u
paszenuTenei Bce Ynucia, KOTopble OyAyT BbIBeIEHBI Ha IKpaH
pu BeIoTHEHUH BbI3oBa F(7). Yucna qomkHb! OBITH
3aMrCaHbl B TOM K€ MOPSAIKE, B KOTOPOM OHH BBIBOJIATCS HA
9KpaH.

procedure F(n: integer);

begin

if n >0 then

begin

write(n);

F(n - 3);

F(n div 2)

end

end;

22. B nmporpaMme HCHONB3YETCs OJHOMEPHBIHN 1ET0UNCIICHHBIH
MaccuB A ¢ naaexcamu ot 0 1o 11. 3HaueHns 31eMeHTOB

MaccuBa A[i] mpuBeneHEI B TAOIUIIE.

[iJoJ1 ] 2]3J4[]5]6 ([ 78] J1]i1]
(a4 (1315 8| 4 20|22l s 9]

OHpe):[eJ'II/ITe 3HAYCHUC nepeMeHHoﬁ S ITOCJIC BBIITOJIHCHUS
cienyroiero ¢pparMeHTa 3Tol mporpaMMel Ha si3bike [lackaib:
s:=0;

n:=1;

fori:=0to11do

if A[i] > A[n] then

s:=s+A[l]+i
else
Aln] := Ali];

23. Huxe Ha s13pIKe IporpaMmupoBanus [lackans 3anmcan
anroputMm. [lomyduB Ha BXOJI HATYpaJIbHOE AECITUIHOE YUCIIO X,
STOT aJTOPHUTM meuaTtaeT jaBa uncia: L u M. Ykaxute
HanOOJIbIIIEE YHCIIO X, IPH BBOJIE KOTOPOTO AJITOPUTM BHIBOJIAT
CHadana 2, a moTom 3.

var X, L, M: integer;

begin

readin(x);

L:=0;

M :=0;

while x > 0 do

begin

M:=M+1;

if x mod 2 <> 0 then

L:=L+xmod8;

x:=xdiv8

end;

writeln(L);

writeln(M)
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end.

24. Onpenenure HauOObIIICe 3HAUEHUE BXOIHOM MEPEMEHHOM K,
Ipu KOTOPOM IporpamMmma BBIILaéT TOT K€ OTBCT, YTO U IIpU
BXOJHOM 3HaueHuu k = 27.

var k, i : longint;

function F(n: longint): longint;

begin

Fi=n*n*n;

end;

function G(n: longint): longint;

begin

G=2*n+2;

end;

begin

readin(k);

i=1;

while F(i) < G(k) do

i=i+1;

writeln(i)

end.

4.2 DeMeHTH]
TEOpUH
ANTOPUTMOB.

19. Paspabotka
anropuT™Ma JUTS
00pabOTKN MacCHBOB
(3amosHeHUE,
CUHUTHIBaHHE, IIOUCK,
COpPTHUPOBKA,
MacCOBBIC OIEpaIuu
u ap.).

20. PazpaboTka
ajropuTMa JUTSE
paboThI c
MOJICTPOKAMHU
JNAHHOM CTpOKU C
pa3oueHreM Ha
cJoBa 1o
MPOOEITEHBIM
CHUMBOJIaM.
MOJICTPOKHU
MaHHOU CTPOKH,
3aMEHa HaWJIeHHOU
MOJICTPOKHU Ha
JIPYTYIO CTPOKY.

21. Pazpaborka
3¢ dexTrBHOTO IO
BpEMEHHM U IO
MamMsTH  aaropuTMa
00paboTku
MOCJIeI0BATENILHOCTH

Tlouck
BHYTpH

25. TpebOoBajioch Hamucath HpPOTrpamMMy, KOTOpas IMOJIy4aeT Ha
BX0J HaTypaibHOoe unciio N, He npeBocxoasiee 109, u BeIBOAUT
YHCJI0, PaBHOE KONMWYECTBY LU(p 4 B ASCATUYHON 3alKCU YUCIia
N. IIporpammucT Hanucas IporpaMmy

HENPaBUIBHO.

var N: longint;

R, d: integer;

begin

readin(N);

R:=0;

while N > 0 do begin

d := N mod 10;

if d <> 4 then

R:=R+d;

N := N div 10;

end;

writeln(R);

end.

[locnenoBaTenbHO BBIIIOJIHUTE CIEAYIOLICE.

1. Hanummire, 4ro BRIBEAET 3Ta HporpaMma IpW BBOJE YHCIa
241.

2. IlpuBenure mnpuMmep BXOAHOrOo uyHciaa N, MpH KOTOPOM
npuBeACHHAs MPOrpaMMa, HECMOTPsI Ha OIIMOKH, BBIAAET BEPHBIT
OTBET.

3. Haligure nomyiieHHbIE TPOTPAMMHUCTOM OIIMOKH U MCIPaBbTE
ux.

Ucnpasnenne ommOKH JOHKHO 3aTparuBarh TONBKO CTPOKY, B
KOTOpPOM HaXOJUTCS

ommoOka. )1 KaXk10H OITHOKH:

1) BBIMUILIUTE CTPOKY, B KOTOPOM C/eNaHa OmunOKa;
2) yKaXHTe, KaKk HWCHpPaBUTh OIIMOKY, T.C.
MPaBUIbHBINA BapUaHT CTPOKH.

U3BecTHO, 4TO B TEKCTE MPOrpaMMbl HY’>KHO HCIIPaBUThH He Ooiiee
JIBYX CTPOK TaK, 9YTOOBI OHA CcTaja paboTaTh MPaBUILHO.

IIPUBEIUTE

26. Jlan nenodncineHHblii MaccuB U3 30 37EeMEHTOB. DJIEMEHTHI
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MaccuBa MOTYT NpuHUMaTth Lenble 3HaueHuss oT 0 mo 10 000
BKJIIOYMTENbHO.  OmumimmTe  Ha ~ OXZHOM U3 SI3BIKOB
[IPOTPaMMUPOBAHUSL AITOPUTM, KOTOPBIH HAXOIUT KOJIMYECTBO
3JIEMEHTOB MaccuBa, Oonbimux 100 1 mpu 3TOM He KpaTHBIX 4, a
3aTeM 3aMEHSET KaXKObld TakoW OSIIEMEHT Ha YHCIIO, pPaBHOE
HallIeHHOMY KOJIMYECTBY.

I'apantupyercsi, yTo XOTs Obl OAWMH TAaKOH 3JE€MEHT B MAacCHUBE
ecTb. B kauecTBe pe3ynbrara HEOOXOIUMO BHIBECTH H3MEHEHHBIH
MacCHB, K&KIbII 3JIEMEHT BBIBOAUTCS ¢ HOBOM CTPOUKH.
Hanpumep, U1 HCXOQHOTO MaccHuBa U3 ILECTU 3JIEMEHTOB!

141

256

92

148

511

4

IporpaMma JI0JDKHA BBIBECTHU CIICAYIOIIUI MAaCCHUB:

2

256

92

148

2

4

Ucxonneie naHHble OOBSBIEHBI TakK, KaK II0KAa3aHO HHUKE.
3ampeniaercsi UCTONB30BATh MIEPEMEHHBIC, HE OIMCAHHBIC HUXKE,
HO paspelaercsi He HCIOJIb30BaTh HEKOTOPHIE M3 OINMCAHHBIX

TNEPEMCHHBIX.

const

N = 30;

var

a: array [1..N] of longint;
i, j, k: longint;

begin

fori:=1toNdo

readIn(a[i]);
end.

27. lana nocienoBarebHOCTh N HENbIX TOJ0KHUTEIbHBIX YHCEI.
PaccmaTpuBaroTcsi Bce Maphl 3JIEMEHTOB IOCIEAOBATENBHOCTH,
Pa3HOCTh KOTOPBIX 4YE€THA, M B 3THX Mapax, N0 KpallHEH Mepe,
OJTHO W3 YHcelN mapsl aenutcs Ha 17. [lopsgok 37IeMeHTOB B mape
HeBakeH. Cpeliu BceX TaKWX Map HY>KHO HAaWTH U BBHIBECTHU Mapy C
MaKCUMaJIbHOM CyMMOW »ieMeHTOB. Eciu  oIWHaKoOBYIO
MaKCUMAIbHYI0O CYMMY HMEET HECKOJILKO Tap, MOXXHO BBIBECTH
mo0yr u3 Hux. Eciu moaxonsmux map B HOCJIENOBATEILHOCTH
HET, HY>KHO BBIBECTH JIBA HYJIA.

Ornrcanre BXOIHBIX U BEIXOAHBIX JaHHBIX

B nepBoii cTpoke BXOJHBIX JAHHBIX 33J1a€TCSI KOJIUYECTBO YMCEN
N (2 £ N £ 10 000). B xaxmoit u3 mocneayrommx N cTpok
3aMmrMcaHo O/IHO HaTypalbHOE Yucio, He npesbimatomiee 10 000.
[Tpumep BXOIHBIX TaHHBIX:

5

34

12

51

52
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51

[Ipumep BBIXOAHBIX MAHHBIX JJISI IPUBEIEHHOTO BBIIIE TpUMEpa
BXOJTHBIX JTAaHHBIX:

5151

[osichenne. M3 nmaHHBIX MATH YHCET MOXHO COCTaBHTH TpPH
pasnIMYHBIE TApbl, yAOBJIEeTBOpsmomue yciosuio: (34, 12), (34,
52), (51, 51). Haubonpmas cymma momydaercs B mape (51, 51).
Orta mapa JoImyCcTHMa, TaK Kak 4ucio 51 BcTpeyaeTcs B HCXOIHOM
[TOCIIEI0BATENEHOCTH ABAYKIBI.

Hamummre ¢ ¢ ekTuBHY0 0 BpeMeHH U MTaMATH IIPOTpamMMy IS
pELIeHUs ITOM 3aJa4Hu.

CocraBurensb (1):

boiigenko I'.H, nonent xadenper MOT/]
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