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1 leap TUCHUTIHHBI.

B pesymbraTe OCBOEHHMS JaHHOM JUCLUUIUIMHBI y OOYYaroIlerocss JOJDKHBI OBITh

c(hOpMHUPOBAHBI KOMIIETEHIIUM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI

OakanaBpuarta (nanee - OITOIT): OIIK-5.

(I)opanyeMble KOMIICTCHIIMU, UHIUKATOPbI NOCTUKCHUSA KOMHeTeHHHﬁ, 3HaHUud,

YME¢HUSA, HABBIKHA

Tabmuna 1 — MaaukaTopsl JOCTHXKEHHS] KOMIETEHINH, (JOpMUpYEeMble AUCIUTUIMHON

Kon u Ha3sBanue

HHI{I/IK&TOpI)I JOCTHKCHU S

3nanus, ymeHust, HaBbiku (3YB), popmupyemsie

AITOPUTMBI U
KOMIIbIOTEPHBIE
MIPOTPaMMBI,
MNPUTOJHBIE 1S
MPaKTUYECKOTO
MIPUMEHEHUS

COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM
(roTOBBIMH
CrierU(pUKAIUSIMHI).

KOMIIETCHIIMH xomnerenun no OITOIT JUCHUIIMHOMN
OIIK-5 Cnocoben OIIK 5.1 Co3maer 3HATD:
pa3pabaTsiBaTh [IPOrpaMMHBIN KOJ B — OCHOBHBIE dTaIlbl KOMIIBFOTEPHOTO

pelLeHus 3a1a4;
— OCHOBBI T€OpUU aOCTPAKTHBIX THIIOB
JAHHBIX;

— TPaJUIMOHHBIC CTPYKTYPHI TaHHBIX
(craTryecKkue ¥ TMHAMHYECKUE);

— MaTeMaTUYECKUI anmnapaT, He0OX0AUMBbII
JUTS OLIeHUBaHUS () (HEKTUBHOCTH
aJIrOpUTMAa.

Ymern:

— BBIOMPATh 3P PEKTHUBHBIC AITTOPUTMBI JIJIs
00paboTKHU JaHHBIX;

— pa3pabaThIBaTh U 3aMUCHIBATH HA SI3BIKE
MPOrPaMMHUPOBAHUS BHICOKOTO YPOBHS
QITOPUTMBI PEIICHUS KJIACCUYSCKUX 3a/1a4
o 00paboTKe JaHHBIX;

— BBIOUPATh ONTUMAIIBHYIO CTPYKTYPY JUIS
MIPEJICTaBICHUS TAaHHBIX.

Baanern.

— HaBBIKAMH MPAKTUYECKOTO
MIPOrPaMMHUPOBAHUS KOHKPETHBIX 3a/a4 B
OIPENIETICHHON S3BIKOBOM CPEJIE;

— CpeICTBaMU MPOTPaMMUPOBAHUS AJIs
pEIIeHUs TPAKTHIECKHX 3a71a4

MecTo TMCHHUIIIINHBI

JucuumiuHa BritodyeHa B Moayib «lIporpammuposanue» OITOII BO. Jlucuumniauna
ocauBaercs Ha 1 kypce B 1 cemectpe.

2 O0béM U TPYAOEMKOCTH AUCUMIIMHBI 10 BUJAM YUeOHbIX 3aHATHIA.

®opMbI IPOMEKYTOYHOM aTTECTAIUM.

Tabmumna 2 — O0beM U TPYA0EMKOCTh JJUCIUATIINHBI TI0 BUJaM YIeOHBIX 3aHATHN

OO0mmas TpyT0eMKOCTh ¥ BHJIbI yU€OHOH paOOTHI MO JUCIUILINHE,
MIPOBOJIMMEIE B Pa3HBIX (hopMax

O0BEM YacoB IO
dhopmam o0yueHUs
(01]0)

1 O6mias TpyT0EMKOCTh AUCIUIUIAHEI

144

2 KonraktHas pabora oOydwamommxcsi C mpenojgaBareieM (IO BUAAM 74
y4eOHBIX 3aHATHH) (BCEro)




AynutopHas pabota (Bcero): 74
B TOM YHCIIE:
JICKITUH
J1a00paTOpPHEIC 3aHATHUS 74
B HHTECPaKTUBHOU (hopme
B AJICKTPOHHOH (opme
3 CamocTtosTenpHas pabota o0ydaronuxcs (Bcero) 70
4 TIpoMeKyTOUYHAast ATTECTAIMS 00YYaIOIIerocs 3ader ¢ OICHKOM

3. Y4eOHO-TeMATHYECKHM I TJIAH M COAePKAHNE TUCIIUTIIUHDI.

3.1 YuyeOHO-TEMATHYECKUM IJIAH

Tabnuma 3 - YueOHo-TeMaTH4ecKuil T1aH 09HOM GopMbI OOydeHHS

O6mrast | TpymoeMKoCTh 3aHATHA (Jac.) ®DopMEBI TEKyIIETO
=~ ..
5 Pa3nesbl ¥ TEMbl TUCLIUATUINHBI Ti};iziM AyJMTODH. Hpg;‘;ﬁ;ﬁ)"qﬁoﬁ
= 3aHATHS
g - 110 3aHATUAM (6ceco JeKIL 126. CpPC aTTecTaluu
S = yac.) YCHEBAEMOCTH
Cemectp 1
1. AbcmpaxmHvle munvl OAHHBIX 82 42 40
1 1.1 Co3nanue 6a30BOro TUIA JAHHBIX. 16 8 8 Otuer 1o
nab0paTOpHOIt pabore
3 1.2. Cratudeckue CTpyKTYPHBIC THITBI 14 8 6 Oryer 1o
JTAHHBIX naboparopHoii padore
5 1.3. JluneiiHbIe CIMCOYHBIE CTPYKTYPHI 20 10 10 Ortuer 10
JIAHHBIX nmabopaTopHOii paboTte
7 1.4. bunapHsle nepeBbs 16 8 8 Oryer 1o
s1a00paTOpHOit pabore
9 1.5. OpuentupoBaHHbIe Tpadbl 16 8 8 Oryer o
s1a00paTOpHOIt pabore
2. Aneopummol 06pabomxu OAHHbIX 62 32 30
11 | 2.1. BBenenue B aHAIU3 aJITOPUTMOB 14 8 6
13 | 2.2. CopTHpOBKa JaHHBIX 20 10 10 Oruer o
nabopaTopHoii padoTte
15 | 2.3. Ilouck u paccTaHOBKa 16 8 8 Oryer 1o
s1a00paTOpHOit pabore
17 | 2.4. OBpucTHYECKHE AITOPUTMBI 12 6 6 Oruer o
nabopaTopHoii padoTte
ITpoMexyToUYHast aTTeCTaIs 3a4YeT C OLICHKOU
Bcero: | 144 74 70

4 Tlopsimok OuleHMBAHUSI ycneBaeMOCTM M CGOPMHUPOBAHHOCTH

KOMIIETEHIMH 00y4aroerocsi B TeKyuei U MpoMe;KyTOYHOM aTTeCTALNH.

I[JISI MOJ0XKHUTEIbHOM OICHKHU II0 pE3yJibTaTaM OCBOCHUSA IUCHUIIJIMHBI 06y‘-IaIOI_LICMy0H
HEOOXOJMMO BBITIOTHUTh BCE YCTAHOBJEHHBIC BHUABI yueOHOU paboThl. OlEeHKa pPe3yJbTaToB
paboThl oOy4arorierocst B 0amiax (Mo BuaaM) MpuBeaeHa B Tadymiie 4.

Tabmuma 4 - Ilkama W moka3aTead OIEHUBAHHUS PE3yJIbTAaTOB Y4YeOHOM pabOThI
oOyJaromuxcs mo BuaaMm B dampHO-peiiTiaroBoii cucteme (bPC)

VYueOHas padora |Cymma  |Bunsl u pe3ynabraTsl OneHka B aTTecTalluu Bamnel
(BuBI) O6amoB  |y4eOHOI paboThI (1IKaJia ¥ TIoKa3aTeNy OLCHUBAHUS)
Cemectp 1




Tekymas yae6Has (80 NnnuBunyansHbie 2 padoThI 32 OTHO UHAMBHUAYAJIbHOE 41 -80

pabota B cemectpe Na0OpaTOpHBIC 3a/IaHKsl  [3a/IaHue 10:
(BeimonHeHue (oTuer o BeIMONHEHUU) |2 6aI0B (BBINOIHEHO 51 - 65% 3ananuii)
3a/1aHui) (9 pabor) 3 6aJsuta (BBITIOTHEHO 66 - 85% 3amaHmii)

4 pannoB (BeimoaHeHo 86 - 100% 3ananuit)
6 paboT 3a 01HO MHAUBUIYAJILHOE
3aJaHue /10:

5 6ayutoB (BeimonHEeHO 51 - 65% 3amanmii)

7 6asa (BeIIoTHEHO 66 - 85% 3ananmii)

10 6aauoB (BemmonHEeHO 86 - 100% 3amanmit)
1 padoTa 3a 0AHO HHAMBHAYAJILHOE
3aJjaHue /10:

6 6ammoB (BeImonHEHO 51 - 65% 3amaHmii)

9 6anuta (BeIoaHEHO 66 - 85% 3ananuii)

12 6annos (Beinonueno 86 - 100% 3ananuii)

Hroro no Tekymeii padore B cemecTpe 41 -80
IIpomexxyrounas |20 Teoperudeckuit Bompoc 1 |5 6anmna (moporoBoe 3Ha4YCHIUE) 5-10
arTecranus (3a4eT 10 6anJ10B (MaKCHMaIILHOE 3HAUCHUC)
C OLIEHKO}1) Pewenue 3agaum 1. 5 6asuta (moporoBoe 3HaYCHHUE) 5-10

10 6antoB (MakcUMaJIbHOE 3HAUCHHUE)
HToro mo mpoMes;KyTo4yHoii arrecranuu (3a4eTy ¢ OIeHKOH) 10-20 6.
CyMMapHasi OlleHKA 110 JHCIMILIHHE: CyMma 0aJIoB TeKyIeH U MPOMEKYTOUHOH aTTecTaliu 51 -100 6.

B mpoMexyTouHO#l arTecTaliu OIEHKa BBICTaBIsieTcs B BenomocTh B 100-0amnbHOIM
1IKajge ¥ B OyKBEeHHOM 3KBUBasIeHTe (Tabnuma 5)
Tabmuma 5 — Cootnecenue 100-6aynbHOM 1IKaIbl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHU OCBOCHUSA Ox3amen 3auem
Cymma nabpannvix - .
banios JVCIUTUTAHEI 1 Oyenka byxeennuiii sxeusanenm bykeennviii
KOMITETCHIIN T 9KBUBANEHIN
86 - 100 [TpoasuHyTHIN 5 OTJIUYHO
66 - 85 [ToBbIIIIEHHBIH 4 XOpOHIOo 3auTeHo
51 - 65 [loporossiit 3 YIOBJIETBOPUTEIHHO
0-50 [lepBorit 2 HEYJIOBJIIETBOPUTEIEHO He 3aureno

5 MarepuajJibHO-TeXHHYECKOE, MPOrPAMMHOE H YU4eOHO-MeTOANYECKOoe
o0ecrneyeHyre TUCHUILINHEI.
5.1 YueOHnast iureparypa

OcHoBHas yueOHasi iuTEeparypa

1. Benos, B.B. AnropuTmsl U CTPYKTYphl JaHHBIX [DJIEKTPOHHBIN pecypc]: YueOnuk / B.B.
benos, B.1. Yucrtsakosa - M..KYPC, HUI] UHOPA-M, 2017. - 240 c. Pexum pocrymna:
http://znanium.com/catalog.php?bookinfo=766771

2. I'mankos, JI. A. 'eHeTndeckue anropuTMbl [ DNEKTPOHHBINA pecypc]: YueOHoe mocobue /
[Ton pen. B. M. Kypeitunka. - 2-e u3f., ucnpasi. u gom. - M.: ®U3MATIIUT, 2010. - 368
c. Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=544626

JlonosiHUTeIbHAS yueOHAasl JuTepaTypa

1. Konnmaes, B.J[. CTpyKTypsl U aqroputMbl 0OpabOTKH JaHHBIX [DIEKTPOHHBIM pecypcl:
VYuebnoe nocodue / B.JI. Kongaes. - M.: U1 PUOP: HUILl UH®PA-M, 2014. - 296 c. Pexxum
nocryna: http://znanium.com/catalog.php?bookinfo=418290
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http://znanium.com/catalog.php?bookinfo=766771
http://znanium.com/catalog.php?bookinfo=544626
http://znanium.com/catalog.php?bookinfo=418290

2. Bupt, H. AnroputmMel u cTpykTypel naHHbIX. HoBas Bepcus pns  OOepoHa.
[DnexTpoHHbI pecypce] : yued. mocodue — Inextpod. aadH. — M. : JIMK Ilpecc, 2010. — 272
c. — Pexxum nocryma: http://e.lanbook.com/book/1261

8. CasenneB, B.A. PacnapamienuBanue mnporpamm: y4eOHUK [DiekTpoHHBIA pecypc]/ B.A.
CasennbeB, b.4. Illreitn6epr - Pocros-na-Zlony:M3aarenscto HODY, 2008. - 192 c. Pexum
nocryna: http://znanium.com/catalog.php?bookinfo=556119

5.2 MarepuajibHO-TEXHHYECKOEe W  TPOrpaMMHOe obOecnevyeHue

JTUCIHHUILINHBI.

VY4eOHble 3aHATHA IO AUCLUILIMHE MPpoBoAATCS B yueOHbIX ayautopusax KI'TINM ®I'BOY
BO «KemI'Y»:

404 VueOHas ayAnTOpUS VIS IPOBEICHMS: VYuebnbIil Kopyc Ned.
- 3aHATUH JEKINOHHOTO THIIA;
- TPYIIIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTALIUML; 654079, KemepoBckas
- TEKYIIETro KOHTPOJIST ¥ MPOMEXYTOYHOH aTTeCTaIH. 061aCTh, T.

Croenuajau3npoBaHHas (yueOHasi) Medesib: JOCKa MeJIoBas, kKadeapa, CTOJbI, CTYJIbS.
OdbopynoBanue: neperocroe - HOyTOyK, 3KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammuoe odecnedenue: MSWindows (MicrosoftlimaginePremium
3 year mo cyOmauieH3nonHoMy gorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBobomuo pacmpoctpansiemoe I10), Sumexc.bpaysep (oreuecTBeHHOE
cB0OOHO pacnpocTtpansemoe [10).

HurepHer ¢ obecnieyenuem nocryna B JUOC.

HoBoxy3Helk, np-xrt
Mertamrypros, 1. 19

502 KoMnbloTepHbIi KiIacc. Y4eOusbiit kopmyc Ned.
VYuebHast ayquropus (MyJIbTUMETUIHAS) IS IPOBEICHUSL:
- 3aHSATHAH JIEKIIMOHHOTO THIIA; 654079, KemepoBckast
- 3aHSITUH CEMHHAPCKOTO (IPAKTHYECKOT0) TUIIA; 06J1aCTb, T.

- 3aHATHH 71a00pPaTOPHOTO THIIA;

- IPYIIOBBIX U UHIUBUYaJIbHbIX KOHCYJIbTALUML;

- CaMOCTOSTENbHOU PaboTHI;

- TCKyHICro KOHTPOJIA U HpOMe)KyTO‘-IHOﬁ aTTeCTaluu.
CrnenuanusupoBanHas (yueOHasi) Melelib: JIOCKa MEJIOBasi, CTOJBl KOMIBIOTEPHEIE,
CTYJIBSI.
OoOopynoBanue [Jisi Npe3eHTAOMM Y4YeOHOr0 MaTepualia. CMmayuoHapHoe -
KOMITBIOTEP, 3KpaH, IPOEKTOP, HAYIITHUKH.
JlaGopaTopHoe 000pyI0BaHUe: CTAIIHOHAPHOE — KOMITBIOTEPHI I oOydatommxcs (16
IIT.).
Hcnoan3yemoe nporpammuoe obecrnedenne. MSWindows (MicrosoftimaginePremium
3 year mo cybonumeH3noHHOMY noroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021
r.), LibreOffice (cBoOonuo pacnpocrpansemoe [10), Firefox 14 (cBoGogHO
pacnpoctpansiemoe [10), SAunexc.bpaysep (oTedecTBeHHOE CBOOOIHO PacpoOCTpaHIEMOE
I10), MicrosoftVisualStudio (MicrosoftimaginePremium 3 year mo cyOGnuiieH3HOHHOMY
moroopy Ne 1212/KMPot 12.12.2018 r. mo 12.12.2021 r.), Cpena cTaTHCTHYECKUX
BeruncieHnit Rv.4.0.2 (ceobomno pacnpoctpansemoe [10).
HHuTepHer ¢ o0ecneyenuem aocryna B JUOC.

HoBoky3Henx, np-xrt
Mertamtypros, 1. 19

5.3 CoBpemeHHble  mnpodeccHOHAIbHbIE  0a3bl  JaHHBIX |

HH(POPMALIMOHHBIE CTIPABOYHbIE CHCTEMBI.
Iepeyens CIIB/l u UCC no aucumnmuinae
1. OObmepoccuiickuii MaremaTuyeckuii mopran (MH(OpMalMOHHas cucTema) -

http://www.mathnet.ru/
2. OKCIMOHEHTAa UEHTP WHXXEHEPHBIX TEXHOJOTMH W  MOJEIUPOBAHUS -

http://www.exponenta.ru



http://e.lanbook.com/book/1261
http://znanium.com/catalog.php?bookinfo=556119
http://www.exponenta.ru/

3. Science Direct comepxut 6onee 1500 >xypuanoB usnarenbctBa Elsevier, cpenu

HUX U3JaHUs 110 MaTeMaTrKe 1 uHpopmartuke. https://www.sciencedirect.com

6 Huble cBeeHUs U (WJIN) MATEPHAJIBIL.

6.1. TeMmbl NUCHLMEHHBIX Y4EOHBIX Pa00OT

Tabnuma 6 - TeMbl MHCEMEHHBIX YIEOHBIX paboT

Paznen

Temsr

KOHTpOJ'ILHI)Ie TOYKHU

1. 1.1 Co3nmanne 6a30BOr0 THIIA JAHHBIX

Abcmpaxmmuvie

MNunuBunyansHoe
nmabopaTopHOE 3aTaHHE

Munvl OAHHBIX

1.2. Cratuveckue CTPYKTYPHBIC THIThI JAHHBIX

MNunuBunyansHoe
1ab0paToOpHOE 33JaHUE

1.3. JIuHeliHbIE CHUCOYHBIE CTPYKTYPhI TaHHBIX

MNunuBunyansHoe
71ab0paTOpHOE 33aJaHHUE

1.4. bunapHsle nepeBbs MNunuBunyansHoe
nabopaTopHOe 3aJaHHe
1.5. OpuentupoBaHHbIE Tpadbl MNunuBunyansHoe
71a00paTOPHOE 33aHHUE
2. Aneopummur | 2.2. COpTHPOBKA JaHHBIX WuausuayansHoe

0bpabomku

nabopaTopHOe 3aJaHue

OAHHBIX

2.3. Ilouck u paccraHoBKa

MNunuBunyansHoe
n1ab0paTOpHOE 33JaHUE

2.4. OBpUCTUYECKHE AITOPUTMBI

NuauBuayansHOe
nabopaTopHOE 33aaHHe

6.2. IlpuMepHble BOMPOCHI M 3aJaHus / 3aJ1a4H I NPOMEKYTOYHOI

arTrecraium
Tabmuna 7 - Tunosble (MpUMEpPHBIE) KOHTPOJIbHBIE BOMPOCHI M 33/JaHUS K 3a4eTy C
OLICHKOHU
Pa3nens! u TeMbl IIpumepHsbIe Teoperndeckue | [IpuMepHbIe MpakTHUECKUe 3aAaHUs U (UIIH)
BOIPOCHL 3aJa4n
Pazoen 1. Aocmpaxmmuvie munst 0aGHHbHIX

Tema 1.1 Co3nanme
0a30BOI0 THIA JAHHBIX

1.  Onwucanue KOHUIENINH
AT]] Ha ocHOBe anreOpanyecKux
CHUCTEM.

2. OmnpeneneHue THIa
JIaHHBIX: MHTEpQEC, peann3arms.

3. Crpykrypa
nHpopmanmu. CTpyKTypa AaHHBIX:
JIOTHYECKas, (uzngeckas.
OneMeHTHI JaHHBIX. THITBI S3bIKA.

4. Knaccudukarus
CTPYKTYp MHaHHBIX II0 CBOMCTBY

W3MEHYUBOCTH: 0a30BbIE,
CTaTUYeCKHEe,  MOJYCTaTUYECKHUE,
JTUHAMU4ecKue, (painoBsie.

5. Tlpoctsle THUIIBI
JIAHHBIX YHCIIOBBIC
(11e7I0YNCTICHHBIN, BEIIECTBCHHBIN C
(ukcupoBaHHON TOYKOM,
BEIIECTBEHHBIM €  IJIaBalollei
TOYKOH, palOHAIbHBIN,

Jns  xaxmoit 3amaym COCTaBUTH
CXEMY AITOPUTMA M HAIKCATh MPOrPaMMy.

1. Tanst A, B. Haiitu P = 4-B.

2. Jansl A, B. Haiitu D = A/B.

3. lauei A, B, C. Halitu S= A+ B +
C,P=A4B-C.

4. BBYHCIHATE 3HAYEHHS
dopmyne Y=(7x-4)/(5x+2).

5. Berumcauts 00bEM M IJIOIIAABL
MOBEPXHOCTH Tapajuienenunena (pa3mMepbl
BBECTH C KJIaBUATYPHI).

6. BriBect CyMMY YHpcia,
BBEJICHHOTO C KJIaBHATYPHI, ¢ yuciaoM 10.

7. BBectu 1nenple yncina A u B,
pe3yIbTaThl UX CYMMHPOBAHUS, BBIYUTAHUS
U TPOU3BCACHUS BBIBECTH B TaOHIE,
HCTONB3Ys (hOpMAaThl BEIBOJIA.

8. Bprmcauth  (cumTaeM,  4TO
3HAMEHATeJIh HHUKOT/JAa HE paBeH HYJIO).

d=(a+(x-1)%/(b(y+2)-n).

Y 1o
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KOMIUICKCHBIM, THITBI MOBBIIICHHON
TOYHOCTH). Peanmmzanusi THIIOB B
SI3BIKE MPOTrPAaMMHUPOBAHUSL.

6. IIpocteie THUIIBI
JAHHBIX: JIOrHYeckue (OyIeBCKHUE).
Breruucnenue no mOJHOM M IO
KpaTKol cxemam. Peanuzanusa
THUIIA B SI3bIKE IPOIPaMMUPOBAHUSL.

9. BBectu 5 mepeMeHHBIX, a BBIBECTH
UX B 00paTHOM MOpSIIIKE.

10. Bectu ¢ ki1aBHATypsl 3HAUEHUS
A, B, C, D, opranuzoBaTh BBIYUCIIEHHUE H
BBIBOJ| €r0 JTaloB, HyMepys KaxIbli U3
unux: F= A-B+C-(A+A+B-(C+A)) +D.

11. Bectu ¢ kiIaBHATypsl 3HAUEHUS
A, B, C B pa3HBIX CTpPOKax U BEIBECTH

7. IIpoctsie TUTBI | PE3yJIbTAT BBIPAKCHUSA B OTICIBHOW CTPOKE
JTIAaHHBIX CUMBOJBHBIE, | A*(B/3,14) + (C*3+5). Hcnoms3oBath
MepevncisieMble,  OTPaHWYCHHBIC. | TOSCHSIOIINE HAATINCH U KOMMEHTapUH.
Peammzanmss TMma B sA3BIKE 12. CocraBuTh IpOTpaMMy
MPOTPaMMUPOBAHHS. HCCIICIOBAHUS MOJIOKHUTEITBHOTO
BCIICCTBEHHOTO uwmcina A, B  KOTOpPOWH
ONpPENEISINCh OBl 3HAYCHHUS CIEIYFOLIHX
BEJIMYUH: IIeJias 4acTh, JPOOHAs 4acTh,
3HaYCHUE apU(YMETHYCCKOTO KBaAPATHOTO
KOPHSI, OCTaTOK OT JIeJICHUs 1IeJI0i YacTu Ha
5.
13. B 0aHK DOJOXWIM IEHBIM Ha
cuer u3 pacyeta 60 % TOHOBBIX OT
HCXOMHOW CyMMBI (HAKOIUICHUS MPOIICHTOB
€KEeMECSIYHO HE MPOHMCXOINT). BBUMCINTH
MPUYHUTAIONIANACA BKIAAYUKy 1oxon (¢
KIIaBUATYphl 3a/1a€TCs, CKOJBKO MECSIICB
JICHBTH JICKAT B OaHKe).
14. TlomeHaTh MecTaMH 3HAYCHUS
nepeMeHHbIX X 1 Y.
Tema 1.2. CtaTnueckue 1. TIlpencraBnenue B 1. CocraBbTe OJIOK-CXEMY BBOJA
CTPYKTYPHBIE THIIBI MaMsITH  CTPYKTYPHBIX  THIOB | (BBIBOJAa)  OJHOMEPHOTO  MaccuBa  C
JTAHHBIX. JAHHBIX: BEKTOPHOE pa3MEIICHHE, | KIaBHATYPHI.
MIPUMBIKaHUE, CIETUICHUE. 2. CocraBpTe OJOK-CXeMy BBOJA
Henocratku u mpenmymiecTsa. (BBIBOZIA) JIBYMEPHOTO MaccHBa c
2. MaccuB. XpaHeHHE B | KJIaBHATYpBHL.
omepatuBHOW mamsaTH. OmucaHue B 3. CocraButs poTrpamMmy, B
SI3BIKE TIPOTPAMMHUPOBAHUS. KOTOpO#l 3amarorTcsi (aMHIIMU  YeThIpEeX

3. Maccussl c
MepEeMEHHBIMU rpaHulaMU
(AMHaMUYeCcKue). Opranuzanus

XpaHEHUS B ONEPATUBHOW MaMSTH.
Meronel peanuzanuu B S3BIKE
MPOTPaMMHPOBAHUSL.

4. MaccuBH yKa3aTeiew.
Metonsl peanusanuu B A3BIKE
IPOTrpaMMUPOBAHHUS.

5.  Bexropsl. Peanmzanus
C TIOMOUIbIO MacCCHBA.

6. Crpoku. Peanuzamus u

opraHu3anusi paboThl B  S3BIKE
MIPOrpaMMHUPOBAHHSL.

7. 3amucu. Peanuzanus u
opraHuzanusi paboTEl B  sI3BIKE
MPOrpaMMHUPOBAHHUSL.

8. 3ammcu ¢ BapmaHTaMu.
Peanmzanus u opranuzanus padoThl
B SI3BIKE ITPOTPAMMHPOBAHHSL.

9. MHoxecTBa.
Peanuzanus u opranuzanus padoThI
B SI3BIKE ITPOIPAMMHPOBAHHSL.

YUEHHKOB M C HCIOJIB30BAHHEM MAacCHBa
yKazareseil BBIBOASTCS Ha DKpaH.

4. Jlns Kaxaoro 3aJlaHusl COCTaBUTh
OJIOK-CXeMy aJIropuTMa ¢ KOMMEHTApHUSIMH.
HamnucaTe nporpamMmy U NOSICHEHUS K HEM.

4.1. Bsectu wmaccuB.  Haiitu
TIPOU3BEICHUE TIOJIOKUTEIBHBIX 3JIEMEHTOB
MacCHBa, CTOSIIUX IOCI€ MaKCHMAalIbHOTO
JJIEMEHTA.

4.2. ChopmupoBarh MaccuB B u3z N
9JIEMEHTOB Cily4aiiHeIM 00pazoM. BriBectn
ero. 13 maccuBa copmMupoBath MaccuB A
TakuM 00pa3oM, 4ToOBI B MaccuBe A OBUIH
TOJBKO  HEIMOBTOPSIOMIMECS  DIIEMEHTHI
MaccuBa B. Brmectn maccuB A. Haiitn
3amaHHbIi aemedT C B MaccuBe A

4.3. C xiaBuaTypbl BBECTU CTPOKY,
COCTOSIIYIO0 U3 TPOU3BOJIBHOTO YUCIA CIIOB.
Hamucare ¢yHKImio, koTopas BBIBOAUT Ha
9KpaH CTPOKY, B KOTOPOH MHepeBepHyTO
KaXJI0€ CIIOBO («MHUp TpyI Mai» — «puM
IypT Ham»)

4.4, Ienouncnennyro matpuiry K 8x8
3alOJJHUTh ~ HYISIMA ¥ COUHUIAMY,
pacCHONOKUB HX B I[IAXMAaTHOM HOPSAIKE.
JlonoNHUTENBHO: CeNaTh TO K€ CaMoe I
KBaZIpaTHOH  MaTpULBl  IPOU3BOIBHOTO
TIOPSIIKA.




4.5. Onpenenuth CTPYKTYPHBIN THIT
CTYAEHT (momnst: ¢duo (BOXEHHAS
CTPYKTYpa), aJpec, roji POKAEHHMs, IpyIIIa,

10  omeHok). OOBSBUTH TMEPEMEHHYIO
CTPYKTYPHOTO THNA CTY/ICHT.
CreHepupoBath  CIy4aiHBIM  00pa3oM
uHpOpPMALIUIO ST 3TOH  MEpEeMEHHOM.

BriBectu Ha 3KpaH.

Tema 1.3. JIuneiinsie
CIUCOYHbIE CTPYKTYPBI
JAHHBIX

1. B uyem 3akmro4aroTcs
JIOCTOMHCTBA u HEJIOCTATKH
[IOCJIEOBATEILHOIO U CBSA3aHHOTO
Ccroco00B peanu3anun
JMUHAMUAYECKHUX CTPYKTYpP JaHHBIX?

2. Hazosure TIPUHITUITBL
(DYHKIIMOHUPOBAHUS CTeKa,
ouepe/IH U JieKa.

3. Ipusenute IIPUMEPHI
HCITOIb30BaHMsI CTEKa B
MPOTrPaMMUPOBAHUH.

4, Kaxwne THIIOBBIE
orepanuu peanu3yroTcs HaJ

CIIUCOYHBIMU CTPYKTYpamu?
5. H300pasute JTOTHIECKYIO

CTPYKTYPY OJTHOHATPABJICHHbIH
CITHCOK.
6. Kak JIOTHYECKHU

MPOMCXOJUT BCTAaBKAa 3JEMEHTa B
CIHCOK, YyAaJeHHE »JJIeMEeHTa U3
crnucka?

7. Kax mpoucxoaut mOHCK
3JIEMEHTa B CIIUCKe?

8. Kax PEKYypPCHBHO
ONPENEIIUTh CITUCOK? Kak
HCTIONB3YeTCS PEKypCHBHOE
ompeneneHue s pabOTBI  cO
CITMCKOM?

9. Ocobennoctu
peanusanun onepauuit TSt

OUKJINYCCKOr'o CITMCKa.

1. C wucmonbp30BaHHEM OCHOBHBIX
METO/IOB pabOThl CO CTEKOM COCTAaBUTH
MpOrpamMMmy KOMHPOBAHUS JIIEMEHTOB CTEKa
B HOBBI CTEK B TOM K€ MOPSIIKE.

2. IlpeoOpasyiite B mnpedukcHyro
bopmy 3anucu HHOUKCHOE BhIpakeHue (ax2
+1)/(bx + a)-abx mpu ycrnoBHH, YTO BCe
UAeHTH(HUKATOPBI — OJHOOYKBEHHBIE.

3. IlpeoOpasyiite B HOCT(HUKCHYIO
¢dbopMy 3amucu UHQPHUKCHOE BBIPAKCHHE
(@*(h + ¢) + d)/2 npu ycmoBum, 4TO BCE
UACHTU(HUKATOPBI — OJJHOOYKBEHHbIE.

4. Onumute mpotece
(YHKIIMOHUPOBAHUS CTEKA MMPH BBIYHCICHUN
3HAYEHHs MOCTPHUKCHOrO BBIpaXeHHs abc +
*d+2/mpua=2,b=5,c=3,d=4.

5. Peanmzyiire METOJ
KOITMPOBAHHS DIICMEHTOB OYEPEId B HOBYIO
oyepesb.

6. C UCIIONIb30BaHUEM
CTAHJApPTHOTO Habopa METOMOB COCTAaBHTE
OpOrpaMMy KOIHMPOBAHHS SIIEMEHTOB CTEKa
B HOBBIH CTEK B OOpaTHOM TOPSIKE.

7. C HCTIONIb30BAHUEM
CTaH/IApPTHOrO HAbOpa METOJ0B COCTaBbTE
MPOrpamMMy 3amucH JJIEMEHTOB OYepeqd B
HOBYIO OuYepe/ib B 00PaTHOM MOPSIIKE.

Tema 1.4. Bunapubie
AepeBbs

1. PexypcusHoe

onpenenenue nepeBa. CrnocoOs
n300paKeHus JIePEBHEB
(BI1O>KEHHBIE MHOJKECTBA,
BJIO)KCHHBIE ~ CKOOKH,  OTCTYIIBI,
rpad).

2. YposHuu nepesa. KopeHs.
INoromok, npenok. Beicora nepesa.
TepmMuHanpbHBIE W BHYTPEHHHE
y3nel gepeBa. CremeHb  y3ia.
CrermneHs aepesa.

3. VYmnopspoueHHbie
JiepeBbsi. buHapHbIe nepeBss.

4. Cxema JIOTUYECKOM
CTPYKTYpbl ~ OMHapHOE  JepeRo.
Onncanue Ha SI3BIKE
MPOTPaMMUPOBAHHS.

5. CoBepiieHHOE  JEPEBO.
[Tonnoe JIEpPEBO.
COanancupoBaHHOE, TOYTH
cOamaHCUpOBaHHOE JIEPEBO.

6. Kakue THIIOBBIE
orepanuu peann3yoTcs Hax

OMHAPHBIMH JEPEBbSIMU?

1. Jlana MOCIe0BaTEIHHOCTh
kmoueit 1, 2, 3, 4, 5, 6, 7, 8, 9. IToctpoiite
OWHapHOE AEepPeBO MHUHHUMAJIBHOW BBICOTHI C
TaKUMH KIIIOYaMH.

2. Tlocrtpoiite nepeBo BBIpaXKEHUS

10 TOCT(UKCHOHN 3aIHCH ab+de-c— .
3. Tlocrpoiite mepeBO BbIpaKeHUs

110 IpePUKCHOH 3armucu +ab—-dec .
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7. OOxon y3JI0B OMHAPHOTO

gepeBa  (CBepXy  BHHU3, ClieBa
HampaBo, CHU3Y BBEPX).
8. Hepero BBIPaYKCHUSL.

Bunbl BelpaxeHUH IpH pa3IndHOM
00xoze AepeBa BbIpaKeHUH.

9. BxiroueHue u
HCKITIOUCHHE MO/I/IEPEBHEB
(mormueckas cxema).

10. Jepeso TIOWCKA.

Omneparuu Hajx ICPEBOM MOUCKA H
UX pearu3anus.

Tema 1.5.
OpuenTupoBaHHbIEe TPpadbI

1. TIpad.
peanuzanus rpada.

2.  CnuckoBoe
npeacrapieHue rpada (Tormyeckas

Marpuunas

cXeMa, peanu3alis Ha  SI3bIKE
MIPOTPaMMHUPOBAHHUSA).
3. Omneparun HaJ

rpadaMy, JOTHYECKHE CXEMBI HX
peanu3am npu CIIHCKOBOM
TIPeCTaBICHAN.

4,  OOxombl
OpHEHTHUPOBAHHOTO Tpada.

5. Brmuucienue
paccTOsIHUS MEXKIY y3JIaMu rpada.

1. Yewm sBmrorcs rpadsr G2, G3,
G4 s rpada G1? Hapucyiite nonHbId
rpadp c¢ y3mamu rtpada Gl (puc. 4.6).
Hapucyiite = nomonmnenue  rpaga  Gl.
[pexncrasbre rpad G1, n300pakeHHBIN Ha C
HOMOMIBIO JIMHEHBIX OJTHOCBSI3HBIX
CIIHCKOB.

P P B

2. Bpluuciute pacCTOSHUS MEXIY
ya3namu AuF,CuD,BuF, CuF Brpade
G5. MBnsercas mm tpad G5 CcBA3HBIM?
Asnsercs mu rpad G5 cetsro?

G5

Pazoen 2. Anzopummul 06padomku dannvlx

Tema 2.1. BBenenue B
aHAJIN3 aJTOPUTMOB

1. CpoiicTBa aNTOPUTMOB.
Meron Beruncnenuil. [Iporpamma.

2. Paboune
XapaKTEePUCTHKHU aJTOPUTMA.

3. DKcrnepuMeHTallbHOE

OIIpeneIeHue BPEMEHHOMU
CIIO)KHOCTH aJrOPUTMOB.
Henocratku u JIOCTOMHCTBa

IKCIIEPUMEHTAIHLHOTO METO 1A,
4.  AcuMnrorhdeckas

HOTAlUs  «OOJBIIOTO  O»  JUIS
OIICHKH aJITOPUTMA.

5. Uem OTJINYACTCS
OILICHKA MaKCHMaJILHOTO u
CpeIHero BpEMEHU padoThI
ajgropurma? BrruuciaurenbHas

CJIOKHOCTH aJITOPUTMA.

6. AcHUMITOTHYECKHE
OLIEHKH I CTaHIAPTHBIX
AITOPUTMOB: OJHOKPATHBIA IIHKII,
MPOCMOTP  3JIEMEHTOB  IOIAPHO,
BJIOKCHHBIC IIMKJIBI, Pa3JI0KCHUE
3aJ]aud Ha MMOJ33aJ[a9d Pa3MEpHOCTH
HAa CUHHIY MCHbIIE, COKPAIICHUE
MHOXKECTBA IIOMCKA BIBOE Ha
Ka)kIOM 11are.

Tema 2.2. CopTupoBKa
AAHHBIX

1. Ipenmnonoxwum, 49To
HEO0OXOJUMO COPTHPOBATH CITHCOK
3JIEMEHTOB, COCTOSIIUM M3 YXKe

1. BeimonHuTe  YHOPSIOYMBAHHE
nociegosarensnoct 1, 7, 3,2, 0, 5,0, 8 ¢
ITOMOIIBIO METOJIOB «ITy3BIPBKAY,
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YHOPSIOYCHHOTO CIFCKA, KOTOPBIH
crenyer 3a HECKOJIbKUMH
«CITyYaiHBIMI 9JIeMEHTaMHU.
Kakoii 13 paccMOTpEHHBIX METO/IOB
COPTHPOBKH HauOoJiee TOIXOIUT
JUTSL pelieHns Takou 3aaauun?

2. Kakoii u3
PacCMOTPEHHBIX METOJI0B
COPTHPOBKH YCTOMYUB?

3.  Kakwue METOJIBI
COPTHPOBKH obmamaroT

€CTECTBEHHBIM IOBEICHUEM?
4. Ilpenmnomnoxxum, 4Tto B
ITOpUTME OBICTPOW COPTUPOBKH B

KayecTBE  OMOPHOIO  BJIEMEHTa
BBIOMpAeTCs  MEPBBIH  DIEMEHT
COpPTUPYEMOro HOAMHOKECTBA.

Kakue u3MeHeHus cienyeT clienarb
B QITOPUTME OBICTPOI COPTHPOBKH,
4TOOBI M30€XKaTh «3AINKIMBAHU»
B CIy4ae IOCJIEIOBaTEIbHOCTH
PaBHBIX JIEMEHTOB?

COPTHPOBKH  BCTaBKaMH, COPTHPOBKH
TIOCPEACTBOM BBIOOpA.
2. BblmomHute  ynopsiouMBaHHE

nocienoBaTeabHOCTH 22, 36, 6, 79, 26, 45,
75, 13, 31, 62, 27, 76, 33, 16, ucnonb3ys
OBICTPYIO COPTHPOBKY, COPTHPOBKY
BCTaBKaMHU, MTUPAMHUIATBHYIO COPTHPOBKY.

Tema 2.3. Ilouck u
paccTaHoBKa

1. 3ammce. [lepBuuHbIl
KJTIOY. Bropuunsrit KJIIOY.
Buemnuii  ximou.  BHyTpenHuit
KIIF04. AJITOPUTM TTOHCKA.

2.  Ouenka CJIO’KHOCTH
aNropuTMa IoHucKa.

3. ITlocnenoBaTtenbHbIN
MOUCK: JIMHEHHBIA TOUCK, MOUCK C
BKJIFOUCHHEM, TIOMCK C OapbepoM.

4. Tlomck c
NepeyHopsI0INBaHUEM: METOJ
MepeMeIleHnsT B HAYauo, METOJ
TPaHCIIO3HUIIUH.

5.  Towmck B
YHOPSI0YCHHOH Tabmume:
OMHapHBI  TOWCK,  HHJEKCHO-

MMOCEA0BATEIIbHBINA TTOUCK.

6. Oyukius
pacCTaHOBKHU. Bo3HukHOBeHUE
KoHQmuKTOB. Meron  JeieHus,
METOJl CEepelMHbl KBaJpaTa, METO]
CBEPTKH, IpeoOpa3oOBaHIE CUCTEMEI

CUHCIICHNS, anredpanyeckoe
KOJIMPOBaHME, MYJIbTUIUIMKATHBHAS
(hyHKIHS.

7. Mertonpl pa3pemeHus
KOH(JINKTOB: JIMHENHOE
onpoOupoBaHue, MOBTOPHAsI
paccraHoBKa, cilydaitHoe
onpoOupoBaHue, JIBOHHAs
paccTaHOBKa, paszensHoe

CIICIUICHUEC, BHYTPCHHEC CLCIUICHUC

1. Harmmmmre
HaxoXAcHUS Mmo0wl  (Hamboiee  9acto
BCTPEUYAEMOro 3JIEMEHTa) B
MOCJIEIOBATEILHOCTH U3 71 3JICMEHTOB.

2. Hanumre IIporpamMmmy
HAXOXKJCHUS K HAMMCHBINUX JJIEMCHTOB B
MaccuBe JUIMHOW n. JJIg KakuxX 3HAUY€HHH K
s dexTHBHEES CHavaya BBIMOJIHUTD
COPTHPOBKY BCETO MAacCHBa, a 3aTeM B3ATh K
HAaMEHBIINX DJEMEHTOB, BMECTO IIOMCKa

porpamMmy

HaMMEHBIINX 3JIEMEHTOB B
HEYIOPSI0YEHHOM MaccuBe?
3. Hanmmmre porpamMmmy

Hax0X/JCHUSI HAaUOOJIBIIETO ¥ HAUMEHBLIETO
JJIEMEHTOB B MaccuBe. MokeT I 3Ta
nporpaMMa OOOWUTHCH MeHee dYem 2n-3
CpaBHEHHUSAMHU?

4. Hanumure IPOrpaMMy
BBIYHCIICHHS MEJIUaHbI MOCIIEA0BATEILHOCTH
U3 7 DIEMEHTOB (DIIEMEHT, 3HAuYCHHE
KOTOpPOro Oonpmie MO0 paBHO 3HAYCHHH
TIOJIOBMHBI 3JIEMEHTOB M MEHbIIEe JH00
paBHO  3HA4YeHUH  JPYrol  IMOJIOBHHBI
JJIEMEHTOB).

5. OueHnre  MUHMMaJIbHOE U
MaKCHMaJIbHOE KOJMYECTBO CpPaBHEHHH B
aNropuT™Me TIOWCKa ¢ OapbepoM. 3a cyer
4Yero JIOCTUTAeTCs yMEHBIICHHE 4YHCia
omepalnuii MO CpPaBHEHUIO C JIMHEWHBIM
TTIOUCKOM?

Tema 2.4. IBpuUCcTHYCCKHE
AJITOPUTMBI

1. B uem npeumymiecTBo

aJanTUBHOTO BHIOOpa Imara B
TPaJUEeHTHOM cITycke?

2. Kakme  orpaHuueHus
KIIACCHYECKOTO TPaAHeHTHOTO
CIyCcKa TO3BOJSIET  IIPEOI0JIETh
CTOXAaCTHIECKUX 17031
HepapxuuecKuit rpaiieHTHBIN
CITyCK?

1. 3a ckonpko wuTepauMi TpH
BonbMaHOBCKOM ~ OTXKUTE — HadalbHas
Temneparypa ymeHsmutcs B 20 paz?
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3. Ecmu KOJINYECTBO
UTEpalii B METOJC HMHUTAIUH
omkUra (PUKCUPOBAHO, TO HA YTO

BIIHSICT BBHIOOD HavyaJlbHOM
TeMnepaTypsl?

4. B Kakux  ciydasx
METOoJ UMHTALUN OTXHIa
MPEANOYTUTEIbHEE TPATUEHTHOTO
cmycka?

5.  Kakmue OCHOBHBIE

MOJXOMBl CYIIECTBYIOT B 00JacTH
9BOJIFOIIMOHHBIX BEIYUCIIEHUI?

6. Kakue TUIIUYHBIE
TeHETUYECKUe OmepaTophl
UCTIONB3YIOTCSI B T€HETUYECKHUX
anropurMax?

7. B uwem  ocHOBHOE
OTIIMYME MEXIy T'CHEeTHYECKUMHU
ANTOPUTMAMH H SBOJIOIUOHHBIMHU
CTpaTerusmMu?

8. Kakoit reHernueckuit
oTIepaTop BIHUSACT HAa BO3MOXKHOCTh
HaXOKICHUS rI100aTbHOTO
9KCTpEMyMa, HaXOIAIIEroCs BHE
obnacTi, B KOTOpOHl 3agaBanach
HavalbHasl MOMYJISLHA?

9.  Kak ckopocTs MyTaIuii
BJIMSIET HAa CKOPOCTH CXOAMMOCTH
TeHETUYECKOTO alropuT™Ma?

10. Ilpu  xakoM  Buze
CKPCIIBAHUS CKOPOCTB
CXOIMMOCTH MaKCHMaJbHA?

Komnerenunun

OIIK-5 Cnocoben
pa3zpabaTeIBaTh aNTOPUTMBI
1 KOMITbIOTEPHBIC
MPOTPAMMBI, IPUTOTHBIE
JUTSI TPAKTHYECKOTO
MIPUMEHEHUS

3aganue 1.

Bam HeoOxoauMo pa3paboTarh MPOrpaMMHBINA MOAYIIb AJIsi SKOHOMHUYECKON
WHQOPMAIMOHHONH  CHUCTEMBI, TMpEIHA3HAYCHHBIA JUIS  BBIOJHECHUS
orepauuii HaJl «IJTMHHBIMIY YUCIaMHU, Pa3Mep KOTOPBIX MPEBHIIIAET 00bEM
MaMSTH, BBIICTISIEMBIH /71 3TOTO TUTIA TaHHBIX.

1) onpenenuTe AMHAMUYECKYIO CTPYKTYPY JaHHBIX, KOTOPAast MOAXOAUT IS
peleHus nocraByieHHOH 3agaun. O0ocHy#Te BbIOOp. ONMUIIUTE MOJS 3TOH
CTPYKTYpBl. 3alUIIATE YacThb MPOrPaMMHOIO KOZAa, B KOTOPOH JaHHAs
CTPYKTypa MHULUAIU3UPYETCS.

2) CocraBbTe CXE€MY QJITOPUTMa BBIOJHEHHS OIEPALMH CIOXKEHHS IS
TaKHUX YHUCEIL.

3) HanmmuTe nmporpaMMHBIN KO/, PEaTH3yIONINI aJTOPUTM CIIOKEHUSI.
3aganue 2.

[laHa nocneaoBaTeNbHOCTD HENBIX YUCET.

1) Tlo BXOmHOM IOCIEIOBATENFHOCTH IIOCTPOUTEH JEPEBO OHHAPHOTO
MOWCKA.

2) [IpoBepuTh, MOKHO JIM YAAJIUTh KAKOH-TO OAMH y3€ll Tak, 4TOOBI JepeBO
OCTaJIOCh ~ JIGPEeBOM  OMHApHOrO  TOMCKa W CTajlo  HMJEabHO
cOaaHCHPOBAaHHBIM (YKa3aTh YAUISIEMBIN y3€).

Cocrasutens (): Pemernukosa E. B., 3aB. kadenpoit matematuku, GU3NKU 1
MaTEMaTHYECKOT0 MOJICIIMPOBAHUS

(Pamunua, unuyuansl u dondxicHocms npenooasamens (eii))
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