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1. Hesn v 32124 AHCUMILIHHBI:

L{e/1b10 IUCUMILINHDI ABIIAETCS 3HAKOMCTBO CIYLIATEIEH C COBPEMEHHBIMU METOJAMH OIH-
CaHMS AIOPHTMOB U MX AHAIN3Y AITOPUTMHYECKOH CIIOKHOCTH, M3yUEHHE METOLOB ONHCAHHS
CTPYKTYPUPOBAHHBIX JJAHHBIX, & TAKIKE BOTIPOCH] AITOPUTMHYECKOHN CII0KHOCTH MOCTPOEHHBIX all-
FOPUTMOB.

B npomecce npenoaaBanus JUCUUILUIHHBI PEILIAIOTCS CIEAYIOLINE 3a1a4H: H3y4YEeHHE TEO-
PETHYECKHX ACHEKTOB AJIrOPUTMHU3ALUH, U3Y4EHHE MEXaHU3MOB OLIEHKH BBIYUCIUTEIBHOMH CII0XK-
HoctH. Takske B paMKax Kypca paccMaTpHBarOTCsl OCHOBBI pa3paboTku 2(h(PEeKTUBHOIO aIropuT™Ma.

2. Mecto aucuuninnbl B crpykrype OIl BO:

[uxn, x koropomy otHOocuTcs aucuuruinia: bl «/lucuurmnsl (Mogysiu)», obs3aresibHas
YaCTh.

B rtabmuue Ne 1 mpuBeseHsl NOCASAyIOUME AHCUMIUIMHBI, HAlpaBiCHHbIE Ha
(hopMHpOBaHUE KOMIETEHIIMI AUCIUILIMHBI B COOTBETCTBUU ¢ MaTpullel komnerenuuii OI1 BO.

Tabmauma Ne 1
[MpexmecTByomue u nocjieayloniue JHCHHIIMHBL, HaNpaB/ieHHbIe HA popMuUpoBaHue
KOMIIeTeHL Ui

Ne Iudp u HaumeHoBaHME [Ipenecryiomniue [Tocnenyrome AUCIUTIIIAHBL
/i KOMIIETEHIINH JUCLIUILITHHBI (rpynusl UCLMILINH)

YHI/IBCPC&HBHBIC KOMIICTCHITHH

O0wenpodeccuoHanbHbie KOMIIETCHIIUH

OIIK-7 OcHoBbI Java u ero npunoxeHus
IpOrpaMMUPOBAHHS,
Texnonorus

IpOrpaMMUPOBAHUS

[Ipodeccnonansusie komnerenuuu (Buj npodecCHoHaIbHON JeATENbHOCTH)

[TK-3 OcHOBBI Java u ero npuiIoKeHus
IpOrpaMMUPOBAHUS,
Texnonorus

IpOrpaMMHUPOBAHUS

HpOCIJCCCH OHAJIBHO-CHEUNAJTU3HPOBAHHBIE KOMIIETCHIUH COCUHAIN3AHNA

3. TpeGoBanus K pe3y/ibTaTaM OCBOEHHS AUCHHILIMHBI:
[Ipouece wu3yueHus: AUCLMIUIMHBI HaAOpaBieH Ha (HOPMHUPOBAHHME CIEAYIOLINX
xommerenuuii: OITK-7, ITK-3.

(vkasuiearomes 6 coomsememeuu ¢ OC BO PVIH)

OIIK-7 CnocobeH HCnosib3oBaTh LH(POBbIE TEXHOIOTHH W METOAbl B MPO(ECCHOHAIBHON
aesTenbHOCTH B obnactu Ou3Hec-MHGOPMATUKU U111 M3YUYEHUS U MOJIEIUPOBAHUS O0BLEKTOB
npodeccHOHATBHOM IS TeILHOCTH, aHAJIN3A IAHHBIX, IPEACTABICHNU HH(POPMALIUK U TIp.

e OIIK-7.1 3naer 6a30Bbie MPUHIUIL!I HHPPOBLIX TEXHOJIOTUI U METOJ0B, HEOOXOUMBIX B
1po(heCCHOHANIBHON NEATeIbHOCTH B 00sacTu Ou3zHec-uH(POPMATUKHU JUIS: M3YYEHUS U
MOJICJIUPOBaHUsl  O0BEKTOB NPO(EeCCUOHANBLHON JESTEeNILHOCTH, aHalu3a JaHHBIX,
npejacTaBieHus HH(GOPMaLUK U TIp.

ITIK-3 Cnocoben BbInoNHATL pabOThl U yNpaBisTh padoTaMu Mo co3JaHuio (Moau(UKalUu) 1
conpoBoxaeHuo MC, aBToMaTu3upyONIMX 33/1a4d OPraHU3alMOHHOI0 YHpaBAeHUS U OU3HEC-
IPOLECCHI

e [IK-3.3 3naer 0CHOBbI MPOrpaMMUPOBAHUS; COBPEMEHHBIE 00BEKTHO-OPUECHTHPOBAHHbBIE

SA3BIKH [IPOrpaMMMPOBAHMS; COBPEMEHHBIE CTPYKTYPHBIE SI3bIKH MPOrpaMMHPOBAHUS;



S3bIKH COBPEMEHHBIX OU3HEC-IPUIIOKEHUH
e [IK-3.4 VYmeer koaupoBaTh Ha A3bIKaxX MPOrpaMMHUPOBaHMS; TECTUPOBATh PE3YJILTAThl
KOJAMPOBAHHSI

B pesynbrate n3yueHus AUCLUILIHHBL CTYICHT JIOJIKEH:
Snamo:
® OCHOBBI OMHCAHUs AIrOPUTMOB Ha SI3BIKE BHICOKOTO YPOBHS;
® OCHOBBI METOJ0B ONUCAHUS CTPYKTYPHUPOBAHHBIX JIaHHBIX.
Ymems:
® [PUMEHATL B NPO(EeCcCHOHANTBHON, UCCIIEN0BATEILCKON M NMPUKIAJIHOH JesSTeIbHOCTH
COBPEMEHHBIE AITOPUTMHUYECKUE CTPYKTYPbl, MEXKIYHApOJHbIE U MPO(ecCHOHAIbHbIE
CTaHJapThl B 00JIACTH NIPOrPAMMUPOBAHUS;
® OCYILIECTBJIATH II€JICHANPABIEHHBLIH MOUCK HH(POPMALMUHU O HOBEHIINX HAy4YHBIX MU
TEXHOJOTUYECKHX JTOCTHKCHUSAX B ceTu MHTEpHET, OTCIEKHUBATh AMHAMUKY pa3BUTHS
HarpapieHuil B 00J1aCTH allrOPUTMUYECKHUX CTPYKTYD;
® [PUMEHNTL HA [PAKTUKE MEXKJIYHApOJHbIE M  NPO(ECCHOHANILHBIE CTAHIAPTHI
QITOPUTMHUYECKHX CTPYKTYp JaHHBIX, COBPEMEHHbIE NapaJurMbl U METOIOJIOrHH,
MHCTPYMEHTAJIBHBIE CPEJICTBA, OTHOCALIMECA K IPOrPAMMHUPOBAHHIO.
Baaoems:
® HABBIKAMU AJITOPUTMU3ALMH;
® HABLIKAMU OMHUCAHUS CTPYKTYP JaHHBIX.

4. O0beM JUCHHIIMHLL M BU/ALI Y4eOHoil padoThl

OO01as Tpy10€MKOCTh AUCHUILIMHBI COCTABISET 3 3a4YETHBIX €IUHUIIL.
Buj yuebHoii paboThbl Bcero CemecTpbl
YaCOB Cemectp 3, Moayis 6
AYyIMTOPHBIE 3aHATHS (BCEro) 36 36

B Ttom uuce; - -

Hexyuu 18 18

Ipaxmuueckue 3anamus (113)

Cemunapwt (C)

Jlabopamopnuvie pabomut (JIP) 18 18

CamocrositesibHasi padora (Bcero) 72 w2

OOmas Tpy10eMKOCTh yac 108 108
3a4. efl. 3 3

5. Conepkanue JHCHUILIHHBL
5.1. CopeprkaHue pasjeinoB JUCLUILIHHBI

Ne | HaumenoBanue pasjena Coaepskanue pasjena (Temsl)
/11 | JUCLIMIIIINHBL
L, [Tousrue anropurma 1. HedopmanbHoe onpejeneHue aropurma

2. ®opmansHoe Onpeenenue
3. Mamuna Trropunra

2. Ouenka cioxkHoct | 1. DneMEeHTapHbIE ONepalluy B sI3bIKE 3aIUCH
aIropuT™Ma AJITOPUTMOB

2. AcuMnTOTHYECKAs OLeHKA (PyHKIMH

3. VYnpaxzeHus (KOIUUECTBO JIEMEHTAPHBIX ONepaluii)
4. OueHKa TPYIOEMKOCTH aIrOpUTMA

5. 3anauu (Ha MOUCK ONTUMAIBLHOTO PEIICHUS )




CTpyKTYpBI JaHHBIX

Cnucku.
Maccugsl
JIBouuHblii ouck. JlepeBo 1BOMUHOrO MOUCKA.

e o e

CTPYKTYPBI JUIsl OIIEpaLiUi.

OnTumansHOE epeBO ABOMYHOrO noucka. [pesosuaubie

CopTupoBKa JaHHBIX 1.
2. Jlekcukorpadudeckast COpTUPOBKA LEMOYEK PABHOM

I{udporas coprupoBka. Meto1 paccTaHOBKH
JUTHHBIL.

CPaBHEHMIA.

4. CoprupoBka  BeiOopoM.  CoprupoBka

3. CoprupoBka cpaBHeHHAMU. HipkHss oneHka uncia

NOMAapPHBIMH
CpaBHEHHUSIMU — METOJ Iy3blpbKa. COPTUPOBKA CIIUSAHUEM

5.2. Pazaenel JUCUMIUIHE U BU/IBI 3aHATHH

Ne HaunmenoBanue pasjaeiia Jlek1l. Jlab. CPC Bceero
n/n JUCUMILIHHBI 3aH. yac.
1. [Tonsitue anropurMa 5 4 18 28
2. Ouenka CI0KHOCTH aJIFOPUTMA 5 4 18 28
3. CTpyKTYpbl JTaHHBIX 4 4 18 26
4. CopTHpoBKa JaHHBIX 4 6 18 26
Hroro: 18 18 72 108
6. JlabopaTopHblii IPAKTHKYM
Ne Ne paznena Haumenosanue naboparopusix padot Tpyno-
n/n | IUCUHIIIMHEI E€MKOCTb
(uac.)
. |1 Paszpabotka anropurma 2
Pabora ¢ yuciiaMy B €IMHHYHONW CUCTEME CHUCIIEHUA 2
2. |2 [ToacueT clnoKHOCTH AIIrOPUTMA 2
OneHka TPy10€eMKOCTH aJITOPUTMA 2
3 3 Onucanue CTpyKTYpbl JaHHBIX 2
IIpumeHeHne CTPYKTYp AaHHBIX Ui PELLEHUA 3a]a4n 2
3. 4, CopTtupoBKa JaHHBIX 2
CopTupoBKa CTPYKTYp JaHHBIX -+

7. IlpakTHYecKkue 3aHATHSA (CEMHHAPBI) — HE IPEAYCMOTPEHBI

8. MaTepuaJlbn0-‘1‘ex1mqemcoe o0ecnevyeHHe AUCHHILIHHDbI:

Yuebnas ayauropus ¢ [1IK u npoexTopom [uis nipoBeieHHs y4eOHbIX 3aHATUH (B TOM 4HCIIE

JUISL IPAKTHYECKOr 0 U JIGKLIMOHHOT'O TUIIOB 3aHATHH, UHIMBHYAJILHBIX U IPYIIIOBBIX KOHCYJIbTa-
1M1, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTalim).

KommnbrorepHble (AuCIUIeHHBIE) KIIACChI ¢ J0CTYNIOM K ceTH MHTepHeT u 2/1eKTpoHHO-00pa-

30BaTEILHOM Cpe/ie YHUBEPCUTETA IS BBIMOJIHEHUs O00y4aromMuMHUCs 3a1aHuil 1adopaTtopHOro
NPAaKTHKyMa, BBINOJIHEHUS 00Y4alOUMMHCA CaMOCTOATENILHOM paboThl U MPOBEIECHUS KOMIIBIO-
TEPHOTO TECTUPOBAHUS 00yHarOMIUXCs (IPU HEOOXOAUMOCTH).



9. Undopmanuonnoe odecnevyeHue AHCHHIIMHDI
a) mporpaMMHoe obecrneueHue
e npoayktel Microsoft - onepanuonnas cucrtema, nakeT o(QUCHLIX HpUoxeHui, MS
Teams u ap. (moanucka Enrollment for Education Solutions (EES)).
e [Iporpammuoe obecnieuenue co cBo0OAHON uLeH3uei (free):
o Opaysep Chrome (nmuuensus Google Chrome Terms of Service)
o Adobe Reader (sinuiensust Adobe Software License Agreement)
o oducHsil naker LibreOffice (uuensus MPL-2.0)
o Dev-C++ (nuuensuss GNU GPL)
e OC Linux.
o Oducusrit naket LibreOffice (muuensus MPL-2.0).
o IO ana npocmotpa opmata pdf (nanpumep, evince (uuensus GPL-2+ CC-BY-
SA-3.0)).
GNU Midnight Commander (JIunensus GNU GPL 3).
Penakrop emacs (nmuuensus GPL).
Penaxrop vi (uuensus BSD).
Komnunsrop gee (nuuensust GPL).

C 0 0 O

0) 6a3sl qaHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIE U IOUCKOBLIE CHCTEMBI
e Caiit bubnuorexu PY/IH http://lib.rudn.ru/.
e Caiir TYUC http://esystem.pfur.ru/.
e CnpaBounuk no s3s1ky C/C++ (https://msdn.microsoft.com/ru-u/library/dtefa218.aspx)

10. YyeOono-MeToauueckoe odecneyeHne JUCHUILIHHDBI:
a) OCHOBHasl IUTEpaTypa

1. 3agaun no nporpammupoBanuio Ha C/CH++ : yueOHO-meTommueckoe mocodue / A.M.
Mappames, A.C. [Tankparos, C.W. Cannarapos. - D1eKTpOHHBIE TEKCTOBbIE IaHHBIE. - M. :
U3zn-Bo PY/IH, 2017. - 70 c. - ISBN 978-5-209-08034-3.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=460079&idb=0

2. Ocnosbl nporpammuposanus Ha C/C++ : yueOHO-meTOaMueckoe mnocobue / A.M.
Mappames, C.H. Cannarapos. - DneKTpOHHbIE TEKCTOBbIE JaHHble. - M. : M3n-8o PY/IH,
2016. - 66 c. - ISBN 978-5-209-07265-2.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=451347&idb=0

3. Maremarnueckue OCHOBBI HMH(OPMALMOHHBIX TEXHOJIOIHMH : y4eOHO-METOJUYECKOoe
nocobue / JLLH. Kynbkosa, C.1. Cannarapos. - D1eKTPOHHBIE TEKCTOBbIE JaHHbIE. - M. :
WUzn-s0o PYJH, 2013. - 68 ¢ : wun - ISBN  978-5-209-04631-8.
http://lib.rudn.ru/MegaPro/UserEntry ?Action=Rudn_FindDoc&id=396509&idb=0

0) nononHUTENbHAS IUTEPATYpa

1. Cbopuuk 3a1a4 10 MaTeMaTHYeCKUM ocHOBaM HHpopmatuku. Paboyas terpans : yuebHO-
Metoaudeckoe nocodue / A.M. Mapnames, C.H. Cannarapos. - 2I€KTPOHHbIE TEKCTOBLIE
nauneie. - M. : Hzg-Bo PYJIH, 2012. - 76 c. - ISBN 978-5-209-04855-8.
http://lib.rudn.ru/MegaPro/UserEntry ?Action=Rudn_FindDoc&id=379012&idb=0

2. COopHHK 3aja4 1o JOru4eckuM ocHoBam uHbopmatuku. Pabouas terpaab : yuedHO-
metoaudeckoe nocodue / A.M. Mappaames, C.H. Cannarapos. - 3I€KTPOHHbIE TEKCTOBbLIE
naunsie. - M. : Uzg-so PYJIH, 2012. - 32 c. - ISBN 978-5-209-04854-1.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=379009&idb=0

3. 3azauu 1o nporpaMMHpOBaHUIO : yueOHO-MeToandeckoe nocodue. Y. 1 / B.T. bopaykosa,
A M. Mappames, C.W. CannarapoB. - DIeKTpOHHbIE TEKCTOBbIE JaHHbIe. - M. : M31-Bo
PY]IH, 2012. - 60 c - ISBN 978-5-209-04562-5.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=388169&idb=0

4. A. Axo, Ix. Xonkpodt, Jx. Ynsman. CTpyKTypbl JaHHBIX U alroputmel. —M.: Bunbsamc,



2003, -382c.
5. Ipu M., /1. Jlxxoncon. BeraucnurennbHbie MalllMHBL U TPYIHOpEIIaeMblie 3a1a4u. -M.: Mup,
1982 r. - 416 c.

6. Jlx. Makkonenn. Ananus anroputMoB. Beoaustit kype. —M.: Texnocdepa, 2004 r. — 368
c.Jesin A. Packet Tracer Network Simulator. — Packt Publishing, 2014. —134 p.

11. Meroauyeckue yKazanust i 00y4alomuxcsi N0 0CBOEHHIO THCHHILUTHHbI

Y4eOHBIM IIaHOM HA HM3YyYE€HHME AUCLUILIMHBI OTBOAUTCS OAMH cemecTp. B Teuenue
CeMecTpa BBIIOIHIIOTCA JlabopaTtopHble padOThl U KOHTPOJbHBIE MeponpusaTus. B koHue
ceMecTpa HPOU3BOAUTCS HTOTOBbIH KOHTPOIbL 3HAHUM.

11.1 Crpykrypa ;1a00paTOpHBIX (IPAKTHYECKHUX) 3aHATHH
1. 3amanus no nabopaTopHbIM padoTaM BLINOJHAIOTCA MHIMBUIYAIbHO B JAHUCIIICHHBIX
KJ1accaX B COOTBETCTBHM C KAJIEGHJAPHBIM IUIAHOM M METOAWYECKUMM YKA3aHUSIMH IO
BBITIOJIHEHUIO JIA00PATOPHBIX pabOT MO JTUCHUILIHHE.
2. Tlo pesynbTaraMm BBIIOAHEHHS Kaxk10#l JjgaboparopHoil paboTbl CTYAEHTOM TOTOBUTCSH
KOMIIBIOTEpHAs IIPOrpaMMa ¢ KOPPEKTHBIM HaDOPOM JIaHHbIX.

11.2. CamocrositesibHast padoTa cTyAeHTa
l. Yacrs nabopatopHbix paboT npexycMarpuBaeT 3ajaHus U1 MHIUBUAYaJIbHOH
CaMOCTOSITENLHON PadOThI CTYAEHTA, 00S3aTEIbHbIE /15 BBIITOJIHEHUS.

2. BrimonHeHue 3aaHuil 111 CAMOCTOATENLHONH pabOThl MO3BONSET CTYAEHTY HpHOOpecTH
JOTIOJTHHUTEIbHBIE HABBIKU M 3aKPEMHUTh 3HAHUS [10 U3y4aeMOH TeMe.

12. ®ona oOuEHOYHBLIX CPeACTB /ISl [POBeJeHHs MPOMEXYTOYHOH aTTecTaluu
00y4aIoIMXCH N0 JUCHHILIMHE (MOAYJII0)

12. ®onH/1 OLIEHOYHBIX CPEIACTB /LIS POBeeHUsl IIPOMEKYTOYHOI aTTecTalun 00y4a-
IOLMXCH 110 JHCHHILIHHE

®OC no auCUUIIMHE NPEACTaBIeH B IPUIOKEHUH K IAHHOH ITporpaMme.
IIporpamma cocrasiena B coorsercTBuu ¢ TpedoBanusmu OC BO PY/IH.
Paspadorunk:

JIOLIEHT Kadeapsl
UH(POPMALIMOHHBIX TEXHOIOTHH, K.(.-M.H. C.U. Cannarapos

3as. kadeapoi nupopMaHOHHBIX
TEXHOJIOTUH, 1.¢.-M.H.

FO.H. Opinos

PykoBoauTe b NPOrpaMMal o
3aBenyroumii kadeapoit ;" / !
HNPUKIIaJHON HH(OPMATHKH / —

U TEOPUH BEPOSATHOCTEH, 1.T.H., Ipod. K.E. Camyiinos
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Jlucuunnuxa:

Hanpasnenue:

IMacnopt ¢oHa OLEHOYHBIX CPECTB M0 AUCHHUILINHE

AJ]FODHTM]:I M daHAJIH3 CIIOAHOCTH

38.03.05 «buzuec-nadopmarrka

DOChI (hopmbl KOHTPO.s ypoBHS ocBoeHusn QOOII)

g
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:: AyaurtopHas padora
e = o .
5 E R i b basuibl | bajuibl
i pasjen KonTpoaupyemasi TeMa JHCHHILIHHBI & 2 o ——
= g AHCHUILIHHBI & 3 i g pasies
e ; 2 = = = 9
= g “ = § <
S E e g 2 e g
= = =3 & =8
S S = 8 =]
=i =N =2] -0
[K-3 Paznen 1, 2: Temsl 1,2: Onpenenerue anropurma I 10 1 12
OcHoBHbIE T 3 M T :
KOHCTPYKIIHH €MbI 5. MallliHa | bHOPHHra 1 10 1 12
[pOrpaMMHPOBAHMA \Teng 4: DrieMeHTapHbIE ONEPAIHU B S3bIKE 3aIHCH
QIrOpUTMOB. ACHMIITOTHUECKAs! OLIeHKA QyHKLUH 1 10 1 12 50
Tema 5: OueHka TPYIOEMKOCTH AJIrOPUTMA 1 5 | 7
Tema 6: [Touck ONTUMAIBHOIO pelIeHHs t 5 1 7
IK-3 Paznen 3,4: Temst 1,2: Crcku. MaccHBbl 10 1 1 12
[IporpammupoBaHue —
TUITOBBIX Tema 3: JIBonunstit nouck. Jlepeso IBOMUHOIO
_ , oucKa. 10 1 1 12
AJIFOPUTMOB 50
Tema 4: OnTHMAaNbHOE 1ePEBO JBOMYHOIO MTOHCKA. 0 5
JIpeBOBUIHBIE CTPYKTYPBL Il ONepaLiiid. ! . 1 1
Tema 5: Lludposas copruposka. Meroj paccraHOBKH 10 2 2 14
UTOTO: 5 80 5 10 100 100




[Tporecc u3yuenus AUCUUIIMHGL HanpaBieH Ha GopMmupoBanue caeayromux komnerenuuii: OITK-7, TTK-3.
(yraswiearomest & coomsememeuu ¢ OC BO PYVIIH)

OIIK-7 Cnocoben ucnonab3oBaTth HU(POBBIE TEXHOIOTUUM U METOAB! B NPO(ECCHOHATLHONH [AeATENbHOCTH B oOnactu OusHec-MHOOPMATHKHM JUIA:
U3YUCHUS U MOJICTUPOBaHUS 00BEKTOB NPO(EeCCHOHATBHON AEATENLHOCTH, aHAIM3a JaHHBIX, IPEICTaBICHUS HHPOPMALIUH U T1p.
e OIIK-7.1 3naer 6a3oBble NPUHLIHIIBI HH(POBBIX TEXHOJIOIHNA U METOZ0B, HEOOXOAMMBIX B IPO(ECCHOHAIBLHON NesSTENILHOCTH B 001acTH OusHec-
MH(OPMATUKY JUIs1: U3YHEHHS U MOJICTUPOBAHUS 00BEKTOB Ipo¢)eCcCHOHANBHON AESTEILHOCTH, AHAIN3a JAHHBIX, MPEACTaBIeHUS UH(OPMALIIU
u 1p.
[IK-3 CnocobeH BbIMOAHATL paboTbl U YHpaBisTh padoTamMu MO co3AaHuio (Moaudukanuu) U conpoBoxkaeHuio MC, aBroMaTu3upyromux 3again
OpraHu3alMOHHOIO YIPABIEHUA U OU3HEC-TIPOLIECCH
e [IK-3.3 3Haer OCHOBBI MPOrPAMMMPOBAHUS; COBPEMEHHbIE OOBEKTHO-OPUEHTHPOBAHHBIC S3bIKH IPOIPAMMHMPOBAHUS; COBPEMEHHBIE
CTPYKTYPHbIE SI3bIKH IPOrPaMMHPOBAHUSA; A3BIKH COBPEMEHHBIX OM3HEC-IIPHIIOKEHHH

e [IK-3.4 Ymeer konupoBaTh Ha A3bIKaX IPOrPaMMUPOBAHUS; TECTUPOBATh PE3YILTAThl KOJUPOBAHMS



IIpuMepHBbIH IepeYeHb OLEHOYHBIX CPEACTB

HaumenoBanue [IpeacraBienue
Kparkasi XxapakTepucTuka OLEHOYHOIO
/11 |[OLIEeHOYHOr 0 B OLIEHOYHOI0 Cpe/ICTBa B
cpeacTBa P donje
\Ayoumopnas paboma
KonTponbHas CpencrBo KOHTpOJIS, OpraHM30BaHHOE Kak/Borpocsl o
pabora ayJUTOpPHOE 3aHATHE, Ha KOTOpOM|TeMam/pa3z/ienam

o0yuaroummcsi He0OX0IUMO CaMOCTOSATENbHOIUCIUTUIHHEI
IPOJIEMOHCTPUPOBATL  YCBOEHHE Y4eOHOrO
MaTepuana TeMbl, pasjella MO pa3feloB
IUCIIUIUINHBL.

Jlaboparopuas  |Cuctema NPaKTHUYECKHX 3ananuii,/Douj MPaKTHYECKUX
2 |pabora HaTpaBJICHHBIX Ha (hopmupoBaHHe3aaHHI

IPAaKTUYECKUX HABLIKOB y 00y4aonuxcs
Tect Cucrema cTaHJapTU3UpOBAaHHBIX 3ajaHui, ba3a TecTOBBIX 3a1aHuil
MO3BOJISIONIAS ABTOMATU3UPOBATE HPOLIETYPY
M3MEPEHUs. YPOBHA 3HAHUH M YMEHHH
o0yuarolerocs.

Ilepeyenb NpaKTUYECKHUX 3212a4a VISl KOHTPOJIbHBIX padoT
JucuunnuHa AJITOpUTMBI M aHAJIU3 CIIOKHOCTH

1. Vkaszatenu: onucaHue ykasaTels, JelicTBHe onepaluil pasajpecaly U NOayyeHus aj-
peca. [lpumepsr.

@yukuuu: onpenenenue GyHkuuu, odpamienue k pynxiuu. [pumep.

VYcioBHBIE OnIepaTopsl: paBuiia 3anucu U BeinoaHeHus. [Ipumepsr.

Oneparops! uukia: geiicraue oneparopos break u continue. Ilpumepst.

A3(16) = 2(8)=2(10)

Metoast coprupoBku ganubIX. [Ipumep.

MeTtoas! coptupoBky AaHHbIX. [Ipumep.
Jis x=-1.5, -1.3, ..., 1.5 B TekcToBbIH (haiil np.res 3anucarb TabaUIly 3HaYEHHI PyHK-

20
-3
k=0
9. Kaproreka Hanuuusi TOBapoOB B MarasuHe opraHu3oBaHa B Buje maccua. Kaprouka co-
JIEPIKUT:
® KO/ BHJA TOBapa (HampuMmep, «TEIeBU30pbl») — 6-3HaAUHOE LIEN0E;
e KO TOBapa (HanpuMmep, Mapka TeaeBU30pa) — 9-3Ha4HOE LEeNoe;
® LIEHY €IMHHIIBI TOBapa B pyOiIsiX — BELIECTBEHHOE;
® YKCIIO €IMHUI] TOBapa — BELIECTBEHHOE.
Onucarh Kak rio0aibHbIe JaHHBIE CTPYKTYPY KapTOUYKH, KAPTOTEKY - MACCHB CTPYKTYP pas3-
mepa 1000, uucino kapToueK B MacCUBe.
Hanucarts ¢pynkuuio [IPEJUJIOXKEHUE ¢ aprymenToM «ko/1 Biia TOBapa», BbIAIOLLYIO HA DKpaH
uHdopmanrio 000 BCeX HAIMUHBIX TOBApax 3a/IaHHOrO BUJIA: KO TOBapa, 1ieHa, KOJUUYECTBO.
10. 13 TexcroBoro daiina np.dat BBOAATCA: I€JI0€ N, BENIECTBEHHBIE a0, a1, ..., an (N<30).
Hna x=-2.0,-1.9, ..., 1.0 maneuatats Tabnuily 3Ha4eHUH QyHKIIUH

N P ;R W

LIAHU



P(x) = apgx" +a;x" '+ +a,_1x+a,
11. Kaproreka cTyZieHTOB, CAalOIIMX JK3aMeHbl, OpraHu3oBaHa B Buje maccuBa. Kaprouka
COJICPKUT:
® HOMEp IPYHIbI — 3-3HAYHOE LENOE;
® HOMED 3a4ETHOU KHIKKU — 9-3HaYHOE LEJI0E;
® MACCHUB OLIEHOK — 5 3JIEMEHTOB.

3nauenus oueHok: 0 — sK3amena emie He Ob110; 1 — HeaBKa; 2-5 — OLIEHKH.

OnucaTb Kak rinodaabHble JaHHBIE CTPYKTYPY KapTOYKH, KAPTOTEKY - MACCHB CTPYKTYP pa3-
mepa 1000, yncno kaprouek B MaCCUBE.
Hanucars ¢pynkuuio K OTUUCJIEHHUIO, Beiarolyo Ha 9KpaH JaHHBIE O CTYACHTAX, HMEIOLINX
3 u Gosiee oTpuLaTeNbHbIE OLIEHKH (1 1in 2): HOMEp rpyIIibl, HOMEp 3a4eTHON KHUKKH, IEPEUYCHb
oueHoK. Eciin Takux CTyIeHTOB HET, Ha DKPaH BbIaeTcs coo0UIeHNE.,

12. .Hanucatb (yHKIHIO C apryMEHTaMHu X,N, BBIYHUCIIAIONYIO 3HAUEHHUE BBIPAKCHUS

sinx sin2x sinnx
(1+ 1! )(1+ 21 )"'(1+ n! )

13.KaproTteka Haauuus TOBApOB B Mara3uHe opraHu3oBaHa B Bujie Maccusa. Kaprouka co-
JEPIKUT:
e KO TOBapa — 9-3HauHOE LIENOE;
® lIeHY CJUHHUIBI TOBAPA B PyOIsIX — BELECTBEHHOE;
® YKCIIO €IUHHI] TOBApa — BELIECTBEHHOE.

Onucathb Kak ri100ajibHbIC AaHHbIC CTPYKTYPY KaPTOUKH, KAPTOTEKY - MAacCUB CTPYKTYp pasmepa 1000, uucio
KapTo4CK B MACCHBC.

Hanucare ¢ynkuuio [TPOJIAXKA ¢ aprymenTtaMu «Koja TOBapa», «HHUCIO MPOAAHHBIX €IUHUID,
KOPPEKTHPYIOLLYI0 COOTBETCTBYIOLIMI dNeMEHT MaccuBa. Ecinu ToBapa ¢ 3aJaHHBIM KOJIOM HET,
WIH TOJYy4€H OTPULATENIbHBIH OCTATOK TOBapa, Ha JKpPaH BLIIAETCS COOTBETCTBYIOLIEE
cooO1eHueE,

14. Hanucath (pyHKLHIO C apryMEHTaMH R, X, BIYUCIISIONLYIO 3HAYEHHE BbIPAKEHUS
1 2 3 i

» xx+D) 2@+ DE+2) Txx DG n
3. Kaproreka CTyAEHTOB, CIAIOIUX DK3aMEHbI, OpraHu3oBaHa B BHje maccusa. Kaprouka
COJICPIHKUT:
® HOMEp IPYNIIBl — 3-3HA4YHOE LIEJIOE;
e HOMEp 3a4eTHOM KHHIKKH — 9-3Ha4HOE 11eJ10¢;
® MACCHB OLIEHOK — 5 DJIEMEHTOB.
3nauenus oueHok: 0 — sk3amena enie He Ob110; 1 — HeaBKa; 2-5 — OLIEHKH.
Onwucars kak r7100abHbIE JJAHHBIE CTPYKTYPY KAPTOUKH, KAPTOTEKY - MACCUB CTPYKTYP pas-
mepa 1000, yucno kapTouek B MacCUBE.
Hanucars ¢ynkuuio PE3YJIBTAT ¢ aprymeHTOM «HOMEp TIpYIIbD», BbIJAIOLIYIO HAa JKpaH
JlaHHbIE O Pe3yJIbTaTaX CECCHM CTYAEHTOB JaHHOH rpynmnbl: Ner/r, HOMEp 3a4€THOH KHHUIKKH,
NepeyYeHb OLEHOK.
15. Hanucats (yHKIUIO C apryMEHTaMHU: 11€JI0€ N, BELLECTBEHHbIH MaCCUB a, BEILLECTBEH-
HOE X, BBIYMC/IAIONIYIO 3HAUE€HHE NTPOU3BOIHON MHOrOWIEeHa
B(x)=apx"+a;x" 1+ - +a,_1x+a,
16. KaproTeka cTyI€eHTOB , CAAIOIIMX DK3aMEHbI, OpraHu30BaHa B Buje maccusa. Kaprouka
COJICPIHKUT:
®  HOMEp I'PYIIIbl — 3-3HAYHOE 1IEJI0E;
® HOMEp 3a4eTHON KHHKKH — 9-3Ha4HOE 1IeJ10€;
® MACCHB OLIEHOK — 5 2JIEMEHTOB.
3nauenus oueHok: 0 — sk3amena enie He Ob110; 1 — HeaBKa; 2-5 — OLIEHKH.
Onucatb Kak r1no0aapHble JaHHBIE CTPYKTYPY KapTOYKH, KAPTOTEKY - MACCHB CTPYKTYP pa3-
mepa 1000, yucno kapTouek B MacCUBE.




Hanucars ¢pynkuuro OTJIMHHUKU, Bbraaromyio Ha 9KpaH JaHHbIE O CTYAEHTAX, MMEIOIIMX
TONBKO OLeHKH 5 (inbo 0): HoMep rpyMIibl, HOMEP 3a4€THONH KHU)KKM, IepeueHb oleHoK. Ecnu
OTJIMYHUKOB HET, HAa DKpPaH BbIJACTCS COOOLICHHUE.

17. HanucaTth (yHKIMIO C BELIECTBEHHBIMU apryMeHTaMH X, h, BO3Bpallaiolyio 3HaueHUe

y(x) = W’ rae P(x) = x° + 2x13 + 3x™ + .-+ + 7x3 + 8x

18. IlpsimoyronbHas Marpuia (aij)m (n < 10, m < 10) npeacrasieHa B BHJE MacCHUBa,
CO/IepIKAIIEro TOJIbLKO HeHYJIEBbIe KO (DULMEHTH MAaTPULIbL. DJIEMEHT MAaCCUBA COJICPIKUT:
® HOMEp CTPOKH I,
e HoMmep cTosibua j;
e  KkOd(p(UIUEHT ajj — BELECTBEHHOE.
Hanucars ¢pyHkumio, BocCTaHABIMBAIOLLYIO MAaTPHULLY.
CrtpykTypa, onpejensomnas JIEMEeHT MacCHBa, pa3Mep MacCHUBa, YUCIO JIEMEHTOB B HEM, CaM
Mmaccus, BerectBenHas matpuiia A[10][10] onucbiBalOTCs KaKk BHEIIHUE JaHHBIE.

19. Kakoe uucio Oyaer HareyaTaHo Ha HKpaHe [MOCE BBIIOTHEHUS IPOrpaMMbl?
#include <stdio.h>
int val = 0;
int func(int a) {
val += a;
return a;
}

int main () {

if ( func(l) || finc(2) )
val +=4;
printf ("%d", wval):;
return 0;
1
20. Yo Oyzaer BHIBOAUTD CleayloLIas nporpamma?
#include <stdio.h>
int main () {
int i = 0;
while(++1 < 5)
printf ("%d",1%2) ;
return 0;
}

21. SIBnsiercsa nu tan char nenouncienHbIM?

22. YKakuTe CTPOKE, B KOTOPBIX HE COKEPIKUTCS OLInOKa
vold main{

int **a;

a = 1; it 1
*a = 10; /]2
**a= 100; // 3

}

23. Yro BBHIBOAMT ClEyIOIIUH (PparMeHT nporpaMmsl?
const int x=5;
const int *ptrx;
ptrx = &x;
*ptrx = 10;
printf ("%4d",x);



ITepeyeHb TeopeTHYECKUX BONIPOCOB /111 KOHTPOJbHBIX padoT

1. Ckonbko equHHI] B ABOMYHOH 3aNUCH AeCATHYHOTO uucia 194,57

b

BazoBbie THIBI HJAHHBIX OIHCAHHUE, HHHULHAIHU3aliAg M[DEPCMCHHBIX. HpaBuna 3aIIucHu
xoHcTaHut. Yro OnpeacaeT TUIl JaHHOT'O.

BHernue u BHELIHHE CTATUYECKHUE [IEPEMEHHBIE.

JlokanbHble epeMeHHbIE, JTIOKAIbHBIC CTATHYECKUE TEPEMEHHBIE,
CranaapTHbIi BBOJ| — BBIBO.

YcnoBusiit oneparop. [IpaBuna BeruuciIeHNs yCIOBUSL.

Oneparop Beibopa. Onepartop break.

00 A O% WA 4 W

Onepatops! HHKIIA: PABUJIA 3ATIMCH U BhINIOAHEeHUs. [Ipumepst.

9. Omnepartops! LUKIA: BRIIOIHEHHUE onepaTopoB break u continue.

10. MaccuBbl, MHOrOMEpHbIE MACCHBBI: OIMMCAHKUE, MHUIIMANN3aIHs, 00pallieH’e K MACCUBY.
11. Meton IN'opuepa BermcieHus 3Ha4eHrs MHOrowieHa. [Ipumepsl.

12. Vkazarenu: onucanue, onepaniy pazagpecaluy U B3STHs afpeca, aapecHas apupMeTika.
13. Vkasarenu: BeiaeneHne 1 0CBOOOKIEHHE JUHAMUYECKON TAMATH.

14. MaccuBsbl 1 ykasaTenu. MacCHBBI yKa3aTelleH.

15. @ynkiun: onpenenenue GpyHxuuu, odpauieHue Kk GyHKIUH, BHINOIHEHUE (QyHKIHH.

16. Gynxuun: nepeaada apryMeHTOB 10 3HAYEHUIO M M0 yKasaTtento. MaccuBbl Kak
apryMeHTbl (PyHKLHHU.

17. Vkazarenn na pynkuuoo. OyHKIMS Kak apryMeHT (YHKIHH.

18. Pexypcusnbie GpyHKUMN, IPUMEP BbIUUCIEHHS n!.

19. CoprupoBka naunbix. Anroputm coptuposku. [Ipumep.

20. CTpyKTypsl AaHHBIX: OMHUCaHIE, 00pALLEHHE K DIEMEHTAM CTPYKTYPBI.
21. Tun pauseix nepeuucnenue. [pumep.

22. Oneparop typedef. [Ipumeps HCIOIb30BAHUS.

23. TekcroBsie Qaitnbr: goctyn K ¢aiiny, popmaTupoBaHHbI BBOJ — BbIBOJI, TOCUMBOJIbHbIH
BBO/I—BBIBO/; IOCTPOYHBIH BBOJ — BBIBOJI.

KomiuiekT (pa3sHOypOBHEBbIX) 32JaHUM 1JI51 BHINIOJIHEHU S
J1adoparopHbIX pador

Mo AUCUMITIMHE AJ]T'ODHTMbl M aHaJIU3 CI0MKHOCTH
(HAHMEHOBAHME JHCUHILTHHEL)

1. 3ajanust HAYAJIBHOI0 YPOBHS
2. 3apanust 6a30B010 YPOBHSI
3. 3apanus yriy6.,1eHHOr0 YPOBHH

B kauectBe 3a,uaHm"1 pasyIM4HOr0 ypOBHA ]Il HEKOTOPBIX TEM MNPEAIArardTCas BOIPOCHI 1J1A
CaMOIIPOBEPKH U Oﬁcy}KﬂeHHﬂ, d TAKIKE TECTOBLIC 3a0daHUA 110 TEMaM Kypca.

Paznen OcHoBHBIE KOHCTPYKIHHU NPOrpaMMHpPOBAHUHA



Tema 1. AlIrOpuTMBI U €50 CBOMCTBA
3adanus HauanrbHo20 (PEnPOOYKMUBHO20) VPOBHS:
1. Asnroputm — 9T10:

a) Habop KOMaH[ S KOMIIBIOTEPA;
0) oTpaxkeHHe MPEAMETHOTO MHUpaA C MOMOUILIO 3HAKOB W CHTHAJIOB, MpEJHA3HAYEHHOE s
KOHKPETHOI'O WCIOJIHUTEIIS,

B) [IOHATHOE U TOYHOE HPEANUCAHUE MCIOIHUTENI COBEPUIMTH 10C/IE10BATEILHOCTD JIeii-
CTBHH, HANIPaB/IEHHbIX HA JOCTHIKEHUE MOCTABICHHOH LIEJIH;
I') HHCTPYKLIMS 110 TEXHUKE 0€3011aCHOCTH.
2. Kaxoii u3 JOKyMEHTOB SIBJISETCS aIrOpUTMOM?
a) npaBuia TEXHUKHU Oe3onacHOCTH;
0) MHCTPYKIMS 1O NPUTOTOBICHUIO THIIIH;
B) pacnycaHue JBUKEHUSA 10€3/10B;
') CIIUCOK KHUT B IIKOJIbHOW Oubimoreke.
3. I'paduueckoe npescraBneHue aaropurMa — 3To:
a) cnoco® TMpeaCTaBIEHUS  AIrOPUTMAa C  MOMOUIBIO  TEOMETPHYECKUX  (Guryp;
0) cxematnuyHoe H300pasKEHHE B IPOU3BOILHON (hopMe;
B) IpeAcTaBieHue anropurma B Gopme rabnmii;
I') IpeCTaBlIeHHE ArOpPUTMa B BUE rpaduka.
4. Kakum criocobom He MOKeT ObITh 3aaH aaropurM?
a) CJIOBECHBIM;
0) bopMynbHbIM;
B) rpaduuecKkuM;
I') Ha A3bIKE IPOrPaMMUPOBAHUS.
5. Ha koro paccuuTaH alropuTM, HalMCaHHbII HAa €ECTECTBEHHOM s3bIKe?
a) HA YEJIOBEKA;
0) Ha KOMIIBIOTED;
B) Ha pofoTa;
I') Ha BCEX OJIHOBPEMEHHO.
3adaHus 6a306020 (PEKOHCMPYKMUBHO20) YPOBHS
1. CBOMCTBO aJIrOpUTMA OUCKPEMHOCHb O3HAYACT:
a) 4TO KOMaH/1bl JJOJDKHBI CIIE0BATh MOC/IEA0BATENILHO PYT 3a IPYroM;
0) uTo KaX1as KOMaHIa JO/DKHA ObITh ONHCAHA B PACYETE HA KOHKPETHOT'O UCTIOIHUTEIIS;
B) pa30MeHHe anropuTMa Ha KOHEYHOE YMCIIO MPOCTHIX 1IAroB;
I') CTPOroe JABHKEHHE KaK BBEPX, TaK U BHU3.

2. Kakyio CMBICIIOBYIO Harpysky HﬁCC'@?GHOK
a) 0JI0K BBO/1a-BLIBOJIA;
0) 010K HavaIa aIrOPUTMA;
B) 0JIOK BBIMUCIICHHI;
') IPOBEPKA YCIIOBHUSL.
3. CBOHCTBO aJIrOPUTMA 0OHO3HAYHOCHb O3HAYALT:
a) 4TO KOMaH/1bl JIOJIZKHBI CJ1€/I0BaTh MOCIEI0BATENILHO IPYT 3a APYroMm;
0) pa3bueHue alropuTMa Ha KOHEUHOE YHUCJIO MTPOCTHIX 11AroB;
B) UCTIOJIL30BAHUE JTHOOBIM HCIIOTHUTENEM;
I') YTO AJITOPUTM JIOJDKEH COCTOSITh U3 KOMAH/[1, OJJHO3HAYHO MOHUMAEMBIX HUCITOIIHUTEIIEM.
4. CBOHCTBO JITOPUTMA MACCOB0CMb O3HAYALT:
a) 4TO AIFOPUTM JI0JDKEH 00eCeuynBaTh BOZMOKHOCT €I0 IPUMEHEHUS 115 PELICHUS O{HO-
TUITHBIX 3a/1a4;
0) uTo KaXK/1as KOMaHIa JO/DKHA ObITH ONHUCAHA B PACYETe Ha KOHKPETHOTO UCTIOIHUTES;
B) pa30MeHHe anropuTMa Ha KOHEYHOE YKCIIO MPOCTHIX IIAroB;
I') UCTIOIb30BAHUE JIIOOBIM UCTIOJIHUTEIIEM.



5. Ha3zoBurte 0CHOBHOE CBOMCTBO allrOpPUTMA, KOTOpPOE 00ecreunBaeT Noly4eHHe pesylibrara no-
CJie KOHEYHOT0 YMCIIa 11aroB:
a) TUCKPETHOCTb;
0) 0/THO3HAYHOCTB;
B) MACCOBOCTD;
') pe3yJIbTaTUBHOCTb.
3aoanus yenybnenno2o (meopuecko2o) ypoeHs
1. AsropuT™ Ha3bIBACTCSA LUKINYECKUM, €CIIH:
a) oH cocTaBlieH TakK, 4TO ero BBITOJIHEHHE npe/nosaraer
MHOI'OKPaTHOE IIOBTOPEHHE OJIHUX " Tex xe JEUCTBUI;
6) xom ero BBINONHEHHS 3aBHCHT OT WCTHHHOCTH TEX WM WHBIX YCJIOBHUI;
B) €r0 KOMAaH/Ibl BBIMOIHAIOTCS B MOPAIKE UX €CTECTBEHHOI'O CIIEI0BAHUS JIPYr 3a APYroMm
HE3aBUCHUMO OT KaKUX-JIMOO YCIOBHH.
2. Onpenenure 3HAYEHUE IEPEMEHHOM C MTOCJIE BLIMOJHEHUS CJIEYIOUIEro ()parMeHTa ajJropuTMa.
a:=120
b := 100
a:=a+b/2
ecnub TO0Cc:=b+a
uHaue c:=b+a/2
BCe
3. Haiiti 3HaueHne BhIpaXKEeHHS

10/3 = 14 % 5 =
123/4 = 17 %5 =
-17/5= 17 % -5 =

11%5 =
4. B anroputMme, 3allMCaHHOM HHKE, HCIOJIB3YIOTCS LEIOYUCICHHBIE nepeMenHsble. Onpenenute
3HAUEHME NIEPEMEHHOMH y NOCIE HCIIOIHEHHS JAaHHOTO aJIrOPHTMa:
y=-1
x=y*5-10
y=x/10+5
5. Onpenenure 3HaYCHUE EPEMEHHOH C [10CJIE BBINOJIHEHUS CIEAYIOLIEro (pparMeHTa ajaropuT™a
a:=40
b:=80
b:=-a-2%b
ecima  TO0C:=b-a
MHaYe c:=a-2*b
BCE
Tema 2. Cpena nporpammupoBanusa Ha Cu/Cut++. Ilpocrbie nporpammsbl. CTpykTypa
aJIropuTMAa
3adaHus HaA4arbHO20 YPOBHSL!

1. CocraBbTe nporpaMmy Ul BEIYUCICHUS IUIOIIAAH TPANELUH 110 3aJaHHBIM OCHOBAHMSAM A,
b u BeIicOTE h.

2. CocraBbTe NpOrpaMMmy /i BBIMUCICHHUS [UIMH BBICOT TPEYTOJbHHKA, Y KOTOPOrO JJIMHBI
CTOpOH a, b, c.

3. CocraBbTe nporpaMmy JUisi BBIYHCIICHHUS JUIMH MEHaH TPEeYroJIbHUKA, Y KOTOPOTO JUTHHBI
CTOpOH a, b, c.

4. CocTaBbTe MPOrpaMMy BBIUHUCICHUS CyMMbI H Pa3HOCTH JIBYX OOBIKHOBEHHBIX J1pOOeii.

5. CocraBbTe NpOrpaMMy Jijisi BEIYMCIEHHS TIPOU3BEICHHS U YaCTHOI'O JIBYX OOBIKHOBEHHBIX
apo0beid.

3adanus 6a306020 YpoeHs



CocraBbTe nporpamMmy JUis BbIYHCICHHS AaBACHUs CTOJ10A KU AKOCTH INIOTHOCTBIO ¥ BbICO-
TOW h HA THO cocyna.

Wner k-5 cexynaa cyrok. Onpenenure, CKOJIbKO MOJHBIX YaCOB U MUHYT MPOILIO K 3TOMY
MOMEHTY OT HAa4aJIa CyTOK.

B mikonpHOM KOpHAOpPE JUIMHON 65 M HY)KHO BbIKpacuTh 11oj1. Bblkpacus gacTh Kopuaopa
JUTHHOHR 22 M, uzpacxonoBaiu A ke kpacku. CKOJIBKO €11e HYKHO KPAackH, J10KPacUThb KO-
puaop?

YroObl cBapUTh 4 MOPLUYU NIIEHHON Kally, HY)HO B3ATh 220 2 nueHa, 1 7 monoka u 30 2
caxapa. CkoJIbKO nOTpedyeTcst 3TUX MPOAYKTOB, yTOObI cBapuTh N nopuuit kamm?
Yuusepmar B Hos0pe npogan TtoBapoB Ha 4 mau. p., uto Ha 15% OGosbuie, 4yeMm B OK-
Ta0pe. Ha kakyto cymmy ObUIH 1IpoJaHbl TOBaphl B OKTAOpe?

3aoanusa yenybaeHHo2o ypoeHs

1.

4.
5.

CocraBbTe nporpaMmy 1Jist BBIYHCICHNUA HCOGXOﬂHMOﬁ MacCChbl COJIM H BOABI AJ1A [IPUTOTOB-
JIEHUs pacTBOpA Maccoi m 2 ¢ MaccoBoit ponei w%.

HzsecTHa CyMMa ACHET, UMCHOIIAACA Y IMOKYNaTena U CTOUMOCThb OJIHOH CAMHHIIBI TOBApPA.
CKOIbKO €OUHHUL TOBAPA CMOKET KYIUTB IIOKYIIATEIIb H KAKOBA €ro c,uaqa?

CocraBbTe NPOrpaMmy 1Sl BBIYHCIIEHHS] CYMMBbl HH(P BBEJESHHOTO ¢ KIIABUATYPhl TPEX-
3HAYHOI'0 HATYPAJIBHOI'O YHCIIA.

JlaHb! KaTeTHl IPAMOYTOILHOTO TpeyroibHuKa. HaiiTi ero runoTenysy u miommais.
Jlana cropoHa paBHOCTOPOHHErO TpeyroiabHuka. Haiitu ero miomass.

Tema 2. JInneiinas 1 ycJIOBHAs CTPYKTYPa aJITOPHTMA
3aoanus HavanbHO20 yPOBHA:

1.

5.

Cpenuuii paauyc siilia fomMaiHei Kypuust 5 cv, a HHKY0aTopHO# — 4 cm. CKOIBKO UHKY-
OaTopHbIX UL COOTBETCTBYET AeCATKY JoMalHuX? CKOJIbKO COKOHOMHUT X03sHKa, MOKY-
nasi IECATOK JOMAIIHKX SULL.

Bbalbymika BsxkeT B Helenw 3 napbl IETCKUX HOCKOB, Napy JKEHCKUX W Napy MYXKCKHX U
npogaer ux. Cumras, 4yTo B Mecsue 4 HeAenU, ONpeNenuTh, Kakylo npubdbulb Hadyiika
HMEET 3a MECHLI.

CocraBbTe IporpaMmy Ui BBIYHCIIEHUS MAcChl [U1aCTUHBI TPSIMOYTOJABHOH (DOPMBI CO CTO-
poHamu a u b.

Cuwnras, uto 3ems — uaeansHas cepa ¢ paguycoM r = 6350xmu, onpeIenUTh paCCTOIHHE
J10 JIMHUM FOPU30HTA OT TOUKY C 3aJ1aHHOM BBICOTOM Haj 3emileil.

Jana nnuna pebpa ky6a. Haiitu 06beM kyba u miomaas ero 60KoBoil OBEpXHOCTH.

3adanus 6azo6020 yposeHs

1.

N3Becten 00bem 1 Macca tena. OnpeaenuTs IIOTHOCTh MaTeEpUaa 3Toro Teia.

W3BeCTHO KONMYECTBO JKUTEJIEH B TOCYAApCTBE U IUIOWAAL ero Tepputopun. Onpenenursb
IJIOTHOCTb HACEIEHHUS B ’TOM FOCY1apCTBE.

Jlanbl ocHOBaHuE U BeICOTa paBHOOeApeHHOM Tpanenuu. Haiiti ee nepumerp.

JlaHb! 1IMHBL CTOPOH NPSAMOYTOJILHOIO Hapasuienenunesa. Halitu ero odseM u miomanb
OOKOBO# IMOBEPXHOCTH.

TpeyronbHHK 3a71aH CBOUMH KOOpAMHATaMU cBoUX BepiuuH. Halitu nepumerp u niomans
TPEyTroJbHHUKA.

3aoanus yenybaeHHo20 YposHs

l.
4
3.

JlaHo nenoe uersipex3HayHoe uuciao. Haitu cymmy ero nudp.
Jano uenoe yersipex3naunoe uucno. Haiitu npoussenenue ero uugp.

BrikypuBast 0jHy curapery, 4ejI0BeK TepsieT NATh MUHYT jKU3HU. CKOJIBKO JIeT JKU3HU OH
NnoTepsieT, eciu OyIeT KypuTh N JHEH, 110 M CUTapeT B JeHb.



4,
5.
6.

Haiitu cymmy nepBoii u nocineaHed nupel JaHHOTO YEThIPEX3HAYHOTO YHUCIIa.
[TomensTs MECTaMU MEPBYIO U NOCIEIHIOW U(PY JaHHOIO TPEX3HAYHOI0 YUCIIA.
Jano uuciio N < 99. Jlonucars B Ha4aso ¥ B KoHell yucia uudpy k.

Tema 3. Ucnoiib3oBaHue YCJI0BHOIO OIepaTopa M YCJIOBHBLIX Bbipaxenuii. Onepartop
BbIOOpa
3adanusa HavanbHO20 YPOGHA:

1.

Jlaubr Tpu nenbix yucna. HaiiTu KOJIMYECTBO MOJOKUTEILHBIX U OTPHUIATEIbLHBIX YUCE
B UCXOJHOM Habope.

JlaHbl TP BELIECTBEHHBIX YKCIA. BhIBECTH BHAUalle HAMMEHBIIIEE, A 3aTeéM HAau0OJIbIICE U3
JIBYX OCTaBIIMXCS YUCEIL.

Jlanb! uetsipe B BemecTBeHHbIX yucna. Halitu nponsBeieHue JIByX MEHBIINX U3 HUX.
Jlanb! yetbipe nensbix yucna. Haiitu cymmy nByx OOIBIIMX U3 HUX.

Jaubl Tpu nensix uucna. BoiBectu BHauane HauOonbliee, a 3aTéM M3 OCTaBIIMXCA —
HaUMeEHbIIIEE.

3adanus bazoeoeo ypoeHs

1.

3.
4,
5
6

3HaueHuUs HETBIPEX NEPEMEHHBIX NOMEHATE MECTAMHU TaK, 4TOOBI OHH OKa3aIuCh ynopsano-
YCHHBIMH 10 BO3PACTaAHHIO.

3HaueHuUs HETBIPEX NEPEMEHHBIX ITOMCHATE MECTAMHU TaK, 4YTOOBI OHHU 0KA3aIHCh ynopsano-
YEHHBLIMH 10 yﬁbIBHHHI-O.

Jlaubl Tpu yucna. BeIBECTH MOPSAKOBBIA HOMEDP OOJIBIIETO U3 HUX.
Jaus! Tpu uucna. BeisecTu BHayane foibuiee, a 3aTeM MEHbILIEE U3 HUX.
Jlaus! Tpu uncna. BeiBecTr BHavane MeHbllIee, @ 3aTEM MEHbBILIEE U3 OCTABILINXCS.

Jlans! Tpu nepemennsbie BewecrseHHoro tuna: 4, B, C. [lepepacnpenenuts 3HaueHus JJaH-
HBIX MEPEMEHHBIX TaK, 4TOObI B A 0OKa3ajJ0Ch MEHbIIEE U3 3HaYeHHUI, a B C — Dosbiiee.

3aoanus yenybaeHHo20 YposHs

1.

2
3.
4.
5

Jano tpex3Haunoe yucno. OnpenenuTb, KpaTHO JIM YE€ThIPEM NPOU3BEAEHUE ero udp.
Jlano tpex3naunoe unucno. Onpeaenurs, KPaTHO JIM MPOU3BEIEHHUE ero nudp Yuciy da.
Jlano HatypanbHoe unucio. BepHo 11, 4TO OHO 3aKaHYMBAECTCs 4eTHOH tudpoit?
OnpenenuTts, SIBASETCA JIM TPEYTOIBHUK CO CTOPOHAMHU @, b,c paBHOOEIpEHHBIM.

Jano nBy3naunoe uucno. Onpeaenurs, BXOJUT /14 B Hero uudpa 3.

Tema 4. Huka ¢ napamerpom. PekyppeHTHbI¢ BbIYHCICHHS
3adaHusn HAYATLHOZ0 YPOBHSL:

L.
o

CocraBbTe nmporpammy, KOTopas BeI4HCIsSeT cyMMy uncen ot 1 go 100.

CocraBbTe IporpaMmy, KOTOpast BHIMUCISAET CyMMY 4icen OT 1 1o n. 3HaueHue n BBOJUTCS
C KJIaBHATYPBbL.

CoctaBbTe porpaMMy, KOTOpasi BLIYUCIISET IIPOU3BEICHUE uucel 0T 1 10 n. 3HaueHue n
BBOJIMTCS C KJIABUATYPBI.

CocraBbTe mporpaMmy, KOTOpasi ONpeensieT KOIMYECTBO OTPHULATEIbHBIX, KOIHYECTBO
HOJOKHUTEIbHBIX H KOJIMYECTBO HYIEH Cpeay BBEACHHbIX YHCEN. 3HAYEHHE N BBOJUTCA C
KJIaBUATYPB.

CocraBbTe mnporpammy, KOTOpas nedaraer Tabnuily nepeBoja pacCTOAHHUN U3 AI0MMOB B
cantumeTpsl (1 groiim = 2,5 cM) auis 3Hadenuit vt ot 1 10 20 110iMoB.

3adanus 6azoe020 ypoeHs

1.
2

HaiiTu npousBeaeHue qBYy3HAYHbIX HEYETHBIX YMCEN, KpaTHbIX 13.

Haiitu cymmy uucen ot 100 o 200, kpatasix 17.



3

4.

Beectu ¢ knasuarypel 10 uncen. Ecnu xBagpat uucna menbiie 100, HaneyaTats 4HCIO U
€ro KBajpar.

CocraBbTe nporpaMMy, KOTOpast BbIYUCIIAET Ipou3BeacHue KyOos yucen ot |1 10 BBeAEH-
HOT'O 4YHUCTIa A.

B 6puraze, paboraroniei Ha ybopke cena, umeercs n ceHokocunok. [lepsas cenoxocuika
pabotasa m uacoB, a Kaxjaas ciaeaytomas Ha 10 mMuHyT Oojblie, 4YeM HpeablLAyIIas.
Ckonbko yacoB npopaborana Best Opurazga?

3adanus yenybieHHo20 VPOBHS

1.
2.

3.
4.

5

Jlaubl HATYpaAIBHOE YHUCIIO N U JecTBUTENIbHOE X. Boruucnuts: x/1! + x/2! +...+ x/nl.

Haiitn nHaubobliee u Haumenblee 3Hauenne pynkuun y = 3x2 + x — 4, eciiu Ha 3a/1aH-
HOM uHTepBaie [a, b] x usmensiercs ¢ marom 0,1.

IMyctba; = 1;a, = k-a,_, +1/k, (k = 1,2,...). Jlano narypanssuoe n. [lony4uts a,,.
Iycte a; = 1;a, = ay_1/k + k (k = 1,2,...). lano narypansaoe n. [Tonyuuts a,,.
CoCTaBUTB MPOrpaMmy, ONPEACIISIONLYIO, SIBJISETCS JIM JAHHOE YHCIIO 1 MPOCTHIM.

Tema 5. Iluka ¢ npea- U NoCcTycJ10BHEM
3adanusa HA4aNbHO20 YPOGH:

L.
2

CocraBbTe MporpaMmy BbIMHCIIEHHS CYyMMbI BCEX JIBY3HAUHBIX YHCEIL.

Hanumure mporpaMMy BbIBOJA BCEX YETHBIX 4HMCENl B aAuanaszoHe ot 2 no 120 skmrouu-
TEJIBHO.

HanumuTe nporpaMMy onpejieneHusi CyMMbl BCEX HEYETHBIX YUCEN B JuanasoHe ot 1 1o
99 BKJIIOUUTEINBHO.

Hanumure nporpammy onpeneneHus ujaeaabHoro Beca Aas 15 B3pocibix mojei no dop-
myne: Ua. Bec = poct — 100.

HanumuTe nporpaMMmy BBIMHCIEHHS CPEJHETO '€OMETPHUYECKOrO MOJYJIEH JBYX BBEICH-
HBIX C KJIABHATYPBbI LIEJIBIX YHCEN. Y CI0BHE BBIXO/A U3 LIMKJIA — 3HadeHue ot 1 1o 20.

3adanus 6a306020 YpoeHs

1.

C ximaBHATypbl BBOASTCS YHCTIA U IOCIEA0BATENbHO CyMMHpYIoTCs. HallTu cyMMy Kaxaoro
TPETHErO U3 ITUX YHUCEIL

Hanumumre nporpammy, KoTopast BeiBeeT Ha dkpaH 10 cTpok 1o 5 ciydyaliHbIX 4MCel B
nuanasose 0...36.

Hanumure nporpammy, kotopast 6 pa3 Tpedyet y Bac naposisb, Hanpumep 111, u eciu na-
pOJIb MpaBUIBLHBLN, TO nevataeT coobuienue «Mosomen!»

CocraBbTe nporpaMmy BbBIMHMCIICHHUA CTEIIEHH YHCIIA kc HATYpPaJIbHBIM TOKA3aTEIEM 11.

CocraBbTe mporpaMmy MoJydeHus B nopsjke yObIBaHUS BCEX NEIUTENEeH JaHHOrO 4uciia
.

3aoanusa yenybaeHHo20 YpOoGHs

L.
o
3

Pa3/ioxuTh YUCIO HA HPOCTBIC MHOKHUTEIIH,
Jlaubl HATYpaAIbHOE YUCIO N U JeHCTBUTENbHOE X. Borunciauts: x /1! + x/2! +... 4+ x/n!.

Jlanbl 1Ba HATYPAIBLHAIX YHUCIIA M U N — YUCIMTENDL U 3HAMeHaTeNb Apoou m/n. Tpedyercs
COKpaTUTb JAPO0b, HACKOIBKO 3TO BO3MOKHO.

[MudaropoBeiMu  HA3BIBAKOTCS TPOHKH HATYpalbHBIX YHCENI @, b, C yJAOBICTBOPAIOLIHE
yenosuto a? + b% = ¢?. Hanpumep, nudaropoBoii ssiustercs Tpoiika uucen 6, 8, 10.
Haiigure Bee Tpoiiku nudaropoBbIX YUCEI, HE MPEBBILIAIINX 25.

CogeplieHHBIMU HA3BIBAKOTCS YHCIIA, PaBHBIE CyMMe cBOMX aenuteneit. Hanpumep, cosep-
LIEHHBIM sBiAeTCs yuciao 28, paBHoe 1+2+4+7+14. HaiinuTe Bce COBEpILICHHBIE YUCIA B
untepsaine [1;1000].



Tema 6 -7. PexkyppeHTHbIC H HTEPALHOHHbIE BLIYHCICHUS
3adanus HAUAIbHOZO YPOBHS!
1. Hanucars yHKUMIO C BELIECTBEHHBIMU apPIYMEHTAMM X, €, BHIYUCISIOIIYIO C TOUHOCTBIO

J10 € 3Ha4YeHUE OECKOHEYHOU CYMMBbI
&1

+
x

CymMMHpOBaHHE MPEKPALAETCs, €CIU OUEPEAHOH UYIeH CYMMbl CTAHOBHUTCA MO abCONIIOTHOR
BEJIMYUHE MEHbIIIE €.

Ecin x<0.5, Bo3Bpataemoe 3Hauenue pasHo 0.

Haneuatats Tabnuiy 3Hadenuii pyukuun s x = x0, x0-+h, ..., xk.

Benunuunsi ¢, X0, h, xk BBOAsATCS ¢ KITaBHATYpBI.

2. Hanucats GyHKIHIO C BEIIECTBEHHBIMU aPIyYMEHTAMH X, €, BBIYUCISAIONIYIO ¢ TOYHOCTBIO
10 € 3HA4YeHUE OECKOHEYHOW CYMMbI

x x3 x> %7

112312325 1277 "&>D
CyMMHUpOBaHUE TPEKPAIIACTCS, €CIIM O4YEPEAHOM WIEH CYMMbl CTAHOBUTCA 1O a0COIIOTHOM
BEJIMUUHE MEHBIIIE E.
Ecan x<1.0, Bo3Bpaiaemoe 3Hauenue pasxo 0.
B TekcroBsiii ¢aitn np.dat 3anucats Tabauny sHavenuit pynkuuu s x = x0, x0+h, ..., xk.
Benuuunni €, X0, h, xk BBOATCS ¢ KJIaBUATYPHL.
3. Hanucars QyHKLHIO ¢ apryMEHTaMU N, X, BEIUUCIISIONIYIO 3HAUEHHE

COSX C€0SX + cos2x cosx + cos2x + -+~ cosnx
sinx  sinx + sin2x sinx + sin2x + -+ + sinnx
Haneuatats Tabnuiy 3Hadenuii pyukuun s x = x0, x0-+h, ..., xk.

Benuuunbl n, X0, h, xk BBOAsSITCS ¢ KJIaBUATYPBHI.
4. Hanucats GyHKIMUIO C apryMeHTaMH N, X, BHIYUCIAIONLYIO 3HAYEHHE

1 % 2 £ 3 e n+1
x x(x+1) x(x+1D(x+2) x(x+ 1) (x+n)
B tekcroBslit (aitn np.dat 3anucats Tabauny 3Havenuit pyukuun s x = x0, x0+h, ..., xk.

Benuuunsr n, x0, h, xk BBOAATCA ¢ KIaBUaTypbl
5. Hanucars GyHKIUIO C pryMEHTaMH N, X, BEIYUCIMIONIYIO 3HAYEHUE

x—2+(x—2)(x—4)+ N (x—2)(x—4)-(x—2n)
x—1 ((x—-1)(x—3) (x—1Dx—-3)(x—2n+1)
Haneuatats Tabnuiy 3Hadenuii pyukuun s x = x0, x0-+h, ..., xk.

Benuuunsl n, X0, h, xk BBOaATCS ¢ KJI1IaBHATYPBI

3aoanus 6a306020 yposHs
1. Hanucarb QyHKUMIO C apryMEHTaMH X,N, BBIYHUCIAIOLLYIO 3HAYEHHE

sinx sin2x sinnx
(“ 1! )(1+ 21 )'"(1+ n! )

B tekcroBslit (aitn np.dat 3anucats Tabauny 3Havenuit pyukuun s x = x0, x0+h, ..., xk.

Benuuunsr n, x0, h, xk BBOAATCA ¢ KIaBUaTypbl

2. Hanucats QyHKUMIO ¢ apryMEHTAMH X,€, BBIYUCIIAIONLYIO C TOYHOCTBIO JI0 € Ipee Mpy 1
— 00 NOCJEA0BATEILHOCTH

E+2 1 X )
U = swi= z| 2wy +=5— ), i =2,3,
2 3 ui_,
Eciaun a1 HEKOTOPOrO N BBINOJIHAETCS YC/IOBHE | un — unil <€, TO lim = up,
B tekcroBslii daiin np.dat 3anucars Tabnuiy 3Hadennit pynxuun pis x = x0, x0+h, ..., xk.

Benuuunsl ¢, X0, h, xk BBOAsTCS € KITaBUATYPEI
3. IlocnenoBarenbHOCTE Ao, a1, @2, ... 00pa3yeTcs MO 3aKOHY



Ap-1
ag=ay; = 1;a, = ap_,+ Z_k'k = 2,30
Borunciute P = ag(ao+ar)(ap+ai+az) ... (ap+ait ... +az)
MaccuB He HCIIOJIL30BAT.
4. U3 texctoBoro ¢aitna np.dat BBOASITCA: L1e710€ N BEIECTBEHHBIE X1, X2, ... Xn.
Brruncnuts

1 1 1 1
u=—+ + +oo
X1 XpXp  XjXpX3 X1 Xz Xy

MaccuB He HCIIOIb30BATh.
5. U3 tekcroBoro (aiina np.dat BBOAATCA: 11€JI0€ N BEUIECTBEHHBIE X[, X2, ... Xn.

Breraucanrte

1 2 3 n
u=—++ + s Ll o
X1 X1 +Xx X+ x4+ x5 X1+ x + 0+ Xy

MaccuB He HCITONb30BaTh.

3aoanusa yenybaenno2o yposHs

1. U3 texcroBoro ¢aiina np.dat BBoaATCA: 11€/10€ N, BEIECTBEHHBIE ap, A1, ..., an (N<30).

Hna x=-2.0,-1.9, ..., 1.0 naneuatats Tabnuiy 3HaueHui QyHKIUN
B(x)=apx"+a;x" 1+ +a,_1x+a,

2. U3 tekctoBoro ¢aitia np.dat BBOASITCA: L1€710€ N, BELIECTBEHHBIE ap, a1, ..., dn (n<20).

Hna x=1.0,1.2, ..., 4.0 naneuarars Tabiauiyy 3Ha4eHUN QyHKIUH

P(x) = apx™ + a1 x" P+ -+ a;x + ag
3. Hanucats (pyHKUHIO ¢ apryMEHTaMu: LI€J0€ N, BELECTBEHHbIH MACCHB a, BELIECTBEHHOE
X, BBIYHCJIAIONIYIO 3HAYEHHUE ITPOU3BO/IHOM MHOTOUJIEHA
P,(x) = agx™ + a;x™""* + -+ + @p_1X + Ay, B TOUKE X.

4. U3 tekctoBoro ¢aiia np.dat BBOAsITCA: L1€710€ N, BELIECTBEHHBIE ap, A1, ..., dn (N<40).
Hns x =x0, x0+h, ..., xk Haneyarats Tabnuuy 3HaueHui GyHKIUU
P,(x+d)—PB,(x —ad)
y(x) = o )

rie B(x) = apgx™ + a;x" 1 + -+ a1 + a,,.
Benuuunst d, x0, h, xk BBOAATCSA ¢ KNaBHATYPBHL.
5. Jma x=x0, x0+h, ..., xk B TexcToBBIH (aill np.res 3anucaTh TaONULLY 3HAUCHUH QYHKIUH
y=11x"°4+10x° + -+ 2x + 1
Benuuunst x0, h, xk BBOAsATCA ¢ KnaBUATYpBHL.
Tema 8. [IporpamMupoBanue u ucnoJib3oBanue GyHKuUii
3adanusa HayanbHo20 (PENPOOYKMUBHO20) VPOBHSL:

1. Hanucats QyHKIUIO onpeneneHus MOISIPHBIX KOOPAMHAT TOYKHU M0 €€ MPAMOYTOJIbHBIM Je-

KapTOBBIM KoOpauHaTaM. I = /x% + y2, ¢ = arctg(y/x).

2. Io 3apanHbIM OTpe3kaM a, b, ¢, d onpeaenuTb MOKHO 1M C UX HOMOLIBIO MTOCTPOUTH Tpe-
yrosubHUK? Eciii BO3MOMXKHO, BEIUUCIUTD [I0MAb TOJTYYEHHOIO TPEYTOIbHHUKA, €CIIH HET,
BBIJIaTh COOTBETCTBYIOIIEE COOOIICHHUE.

3. Hanucarb (pyHKLMIO BHIYMCIEHHUS MEAHaHbI TPEYro/lbHUKA 110 3aJaHHBIM JJIMHAM CTOPOH.
C ee moMOILBIO BBIYHCINUTD JUIMHBI BCEX €ro MeAuaH. (IJIMHA MEAUaHbl IPOBEICHHON K

cropone A, Beraucnsercs mno gopmysie [ = §V232 + 2C2 — A%, rne A, B, C — 1uHBI CTO-

pOH).
4. CocraBuTh (DYHKUMIO JUIS BBIMMCICHHS ILIOLIA/M BBIITYKIOTO 4erhlpexyronbuuka ABCD,
3aJaHHOrO CBOMMH KoopauHatamu. s 9Toro ucnons3osars GopMyily JUIs BBIYHCICHUS

1
TPEYTONIBHUKA S = = |X1 Y, + X33 + X3Y1 — X1¥3 — X2Y1 — X3V /.

5. Hanucats QpyHKIMIO U151 ONIpeIeaeH s II0IAAH TPEYrolbHUKA, 3aJaHHOI0 KOOpAUHATAMHU
BEPLIMH.



3adanus 6azo6020 yposeHs

1. CocraButh (PyHKLHIO BRIYUCICHUA 00bEMa 111apa. BEIYUCINTE ¢ €€ MOMOILBIO CPEIHEE Te0-
METPUUECKOE Z = 3/ V; + U, - V3, THIE V; — 00BEMBI APOB C paguycamu 1;, i = 1,2,3.

2. Onucars ¢pyukuuio TrianglePS(a, P,S), BBIMUCISIOULYIO 10 JUIMHE CTOPOHBI @ PABHOCTO-

3
POHHETO TPEYTroJbHUKA ero nepumetp P = 3 - a u momans S = a* - %.

3.0nucats Gyukuuio RetPS(xq, V1, Xz, Vo, P, S), Boruucsiontyio nepumerp P u mimomans S
NPSMOYTOJIBHHKA CO CTOPOHAMH, MapaUIeIbHBIMU OCAM KOOPJAMHAT, 1O KOOpAUHATAM
(x1,v1), (x5,¥,) €ro NPOTHBOMOIOKHEIX BEPLIMH.

4. Onucars Qyukiuo RingSq(ry,1,), HAXOIMIINYIO WIOIA/b KOJIbIA, 3aKIHOUEHHOTO MEK/LY
JBYMSI OKPYKHOCTSIMH ¢ OOIIMM LIEHTPOM U PAJUyCaMu T} U T5.

5. Hanucars ¢yukunio TrianleRr(a, h) BbMUCHSIONIYIO MHEPUMETP PaBHOOEAPEHHOTO
TPEYTrOJIbHUKA [10 €10 OCHOBAHUIO @ U BHICOTE A, POBEICHHOH K OCHOBAHHIO.
3aoanus yenybaeHHo20 YpOGHs

1. Onmcars Gyuxuuo Coord(x, y), onpeaensonryo HoMep KOOPANHATHOM YE€TBEPTH, B KOTO-
PO HaXOAUTCS TOUKA C HEHYJIEBBLIMU BEILECTBEHHBIMH KOOPJAMHATAMU X U .

2. Onucars ¢pyuxuuto DegToRad(d), Haxosiily 0 BeTMYHHY YIJIa B paJMaHax, eciu JaHa ero
BenuunHa d B rpajycax.

3. Onucars pyukuuto RadToDeg(r), HaxoAsILyI0 BEIMYUHY YITIa B IPAycax, €ciii JaHa ero
BesMuMHa 1 B paanaHax (0 <r < 2 -m).

4. Onucars Gyuxuuto Leng(x,, Y4, Xg, Yp) BEUIECTBEHHOTO THIIA, HAXO/ISIIYIO JUTHHY OTPE3Ka
ABHa m10ckoCTH 10 Koop/iuHaTam ero KoHuos: |AB| = /(x4 — x5)2 + (Va4 — ¥5)2.

5. Hamucars dyukiio Perim(x,, V4, Xg, Vg, X¢, Ve, HAXOSLIYIO TIEpUMETP Tpeyroibuuka ABC
10 KOOP/IMHATAM €r0 BEPIIUH.

Pazgen OcHoBHBIE KOHCTPYKIHH NPpOrpaMMHpPOBaHUA

Tema 9. IlporpaMmmupoBanue CTPOKOBBIX JaHHBIX
3aoanusa nauanrbHo20 (PenpooOyKmueHO20) YPOBH:
1. Jna x=-3.0,-2.7, ..., 0.0 B TekcToBsIii (haiin np.res 3anucarb Tabauiy 3HaueHU QyHKIUH
y=x+2x +3x™ + -+ 7x% + 8x

2. Ina x=xn, xn+h. xn+2h, ..., xk. Haneuarars Tabnuiyy 3HaueHnit GyHKIIUU
2i

20
.
Y =;(_1) 20!

Benuuunbl xn, h, xk BBOASATCS ¢ KJIaBUATYpHI.

cos(ix)

3. dna x=-1.5,-1.3, ..., 1.5 B TexcToBbIil haiin np.res 3anucarb TabJULy 3HAYECHUH (DYyHKIIUM
K 2k+1

20
_ _1\k :
y= ;( 1) 20! sin( kx)

4. U3 texkcroBoro ¢aitna np.dat BBogsTCA:
BELIECTBEHHLIE X1, X2, ..., X30;
BCILICCTBCHHLIC Y1, Y2, ..., Y40!
Brrancnnte



X2+ x5+ +x3, OPUX Y+ XY, + o+ X5V > 0;
y? +y% + -+ yZ BIPOTUBHOM Cly4ae.

5.13 rekcroBoro gaiina np.dat BBOAATCH:

LIEJI0€ N; BEIECTBEHHBIE X1, X2, ..., Xa.

Berauciurs

X npu-2<x; <1
u = max(yy,yz -+, yn) rAeY; = {O.le- B IPOTHBHOM CJly4yae

MaccuB He ucnonb30Barh.
3adanusn 6az06020 ypoams

1. 3anucars B TEKCTOBBIN (pailn np.res n MepBbIX 3HAUYECHUH MTOCIEAOBATEILHOCTH X1, X2, ...
B (hopme

n

X1

X2

(i=12..,n)

Xn

rae xo=1; x1=3.5; xi=(xi_1+x-._z)f2, 1= 2, 3,

Benuuunna n>2 BBOAWTCS C KJIaBHATypbl. MaccuB He HCNOIL30BATh

2.3anucarh B TEKCTOBBIN (hailn np.res npsMOYrojbHYyI0 MAaTpuLy (aij)nm B Gopme:
nm

ajr a2 ... aim

dpl dn2 ... dnm

i+j = : .
rae aij =?+2,/£},1 <is<nl<jsm
BenuuuHbl n, m BBOJAATCS € KIaBHAaTypbl. MaccuB HE HCIOIbL30BATD.
3. 3anucath B TEKCTOBLIM (hailn np.res HUKHIOW TPEYTOAbHYIO MATPULLY (Pij)n+1B opMme:

n
Poo
P10 Pil
P20 P21 p22
Pn0 Pl Pn2 ... Pnn
Llensie uncna pij GOPMHUPYIOTCS 110 3aKOHY:
poo=1; pio=pui=l; pio=pi=l; pi=pi-1j-1 +pi1j, j=1,...,1-1,1=2,3, ...

Bennuuna n BBOAMTCS C KIIABHATYPDIL.
4. B tekcroBoMm (aitne np.dat xpausites:

eaoe n;
BELICCTBCHHA MATPHIA
app 412 ... din
az1 a2 ... dn
dnl dn2 ... anmn

Bbupcauth CKaiusipHOE IPOM3BEACHHME BEKTOPOB, COCTABISIOIIMX MEPBYIO CTPOKY H
MOCHEMHUN cTON0S MaTpULlbl A.
5. B texcroBoM (paiine np.dat xpanarcs:

enoe n;
BELIECTBECHHAsA MaTpHuLa
ajlp 412 ... din

a2 ax ... dan



dpl dn2 ... dpn

max
Brruncants Hopmy Matpuiiel A. Hopmy MaTpuiibl onpeaensieM Kak

l=<isn z}?:IIan)
3aoanus yenybaeHHo20 YpOGHs

1. Hanucars QyHKUUIO C BELECTBEHHBIMH apryMeHTaMu a, b, ¢, BO3BpaIaOILyIO LEI0E
3HAYCHHE:

3, ecam oTpe3ku a, b, ¢ cocTaBIsAIOT pABHOCTOPOHHHH TPEYTONbHUK;

2, ecan oTpe3ku a, b, ¢ cocTaBisAOT paBHOOEAPEHHBINH TPEYTONbHHK;

0, ecau orpesku a, b, ¢ HEe COCTaBISIIOT TPEYTOJILHHUK;

1 B OCTa/JbHBIX ClIy4Yasx.
2. [locnenoBarenbHOCTh ai, a2, a3, ... 00pazyeTcs Mo 3aKOHy
a, =1.5;27a, =3.5;t; = 05(a;5 — @)1 = 34,
Beruucnurts 50 nepBeix 4IeHOB [MOCAEA0BATENLHOCTH M 3aMCATh UX B TEKCTOBBIH (haiin np.res
— 1o 10 uucen B cTpoke, ¢ 3aronoBkoM «HeynopsanouenHas nociae10BaTeIbHOCTbY.
3aTeM ynopsa104UTh MOCAEI0BATENBHOCTD 10 BO3PACTAHUIO U 3aIIMCATh €€ B TOT ke (aitl — 1o
10 umcen B cTpoke, ¢ 3aronoBkoM «llocnenoparensHOCTS, YIOPAZOYEHHAS 110 BO3PACTAHUION.
3. llocnenoBarenbHOCTh X1, X2, X3, ... 00pa3zyercs no 3aKoHy
X5 = 2; 2 %= 352 =Ko/ X ik = 2,3,
Boruncauts nepssie 40 4ieHOB MOCAE10BAaTENBHOCTH U BBLIATh UX HA JKpaH — 110 § yucen B
cTpoke, ¢ 3aroyioBkoM «HeynopsaoueHHas nociae10BaTebHOCTbY.
3aTeM ynopaa04YuTh MOCIE0BATEIBHOCTD 10 YOBIBAHHIO U BBIJATH UX HA YKpaH— 110 § Yucen B
cTpoke, ¢ 3aroioBkoM «IlocnenoBaTebHOCTE, yNOpsoueHHas 110 yObIBAHUION.
4. B rexkcroBoMm (paiine np.dat xpausres:
BELUICCTBECHHLIE Aagp, 41, ..., 420,
BelecTBeHunie bo, by, ..., bao.
Ucnonb3yst GyHKIHIO BEIMACICHUS MHOTOWICHA BBIMUCIUTD
_ (agx®® + a;x™ + -+ a19x + azq) — (by?® + byy™ + -+ bigy + by)
o= (coz?® +¢12'% + -+ + c19Z + C3)
rne z=x+Yy; ci=aj+bi (1=0,1,...,30).
BenuuuHbl X, y BBOISATCS C KJIABUATYPBL.
5. Benuuunsl X, y, Z BBOASTCS C KJIABHATYpPBL.
Ucnons3ys HeoOXxoauMble (PYHKIMH BHIYHCIUTD
u = max(x,y, z)min(x,y, z)
(xy,xz,vz)
min(x +y,x + z,y + z) + min (x2,y?, z2) /max (x2,y2,z2).

’

— max

Tema 10. PaGora ¢ MmaccuBamMu
3adanus Ha4aIbHO20 (PEnPoOYKMuUEHO20) YPOEHs

1. B maccuBe U3 n unucen HAWTU NePBbId OTPULATENBHBIN YIEMEHT U €r0 HHAEKC B MACCUBE.
B maccuBe u3 n uucesr HalTH HHAEKC NEPBOTO HYJIEBOIO HJIEMEHTA.

2
3. B MaccuBe U3 n 4ucen ecTbh X0Ts Obl OIMH OTPULATENbHbIN 1eMeHT. Beraucnuts cymmy
9JIEMEHTOB MACCHBA 10 [1EPBOT0 HYJIA.

4. B maccuBe U3 1 4YHMCEIl €CTh MONOKHUTEIBHBIE 1 OTPHULATECIBHBIE DJIEMEHTHIL. HO,IIC'-IHTB.TB
KOJIHWYECTBO MOJIOKHUTEIBHBIX U OTPHULATEIbLHBIX 3JIEMEHTOB MAaCCHBA.

5. B maccuBe u3 n 4ucen NOACYUTATb CYMMY JIEMEHTOB, CTOALIMX HA YETHBIX MECTAX.
3adanus 6a306020 ypoeHs

1. Jlano uucio R u mMaccuB pasMepa N. HaiiTh 1Ba pasiu4HBIX JIEMEHTAa MacCHBa, CyMMa
KOTOpbIX Hanbosee 6n3ka Kk 4uCay R, U BBIBECTH ITH JIEMEHTBI B IMOPSIKE BO3pacTaHUs
UX HHIEKCOB (TO €CTh TAKOW IEMEHT Ak, JJIsl KOTOPOro BeinduHa [Ag — R| SBIsSETCS MH-
HUMAJIbHOI).



2. Jan nenounciaenuslii MaccuB pazmepa N. Halitu KoJau4ecTBO pasinuyHbIX 2IEMEHTOB B JlaH-
HOM MAaCCHBE.

3. Jlau nenouucienHblil MaccuB pa3mepa N. Haiitu MakcuManbHOE KOJIMYECTBO €ro OJJMHAKO-
BBIX DJIEMEHTOB.

4. Jlan maccus. OOpa3oBaTh HOBBIH MacCHUB, COCTOSALIMI U3 IIEMEHTOB HCXOIHOTO, 3aKaHUH-
Baroluxcs Ha uudpy k.

5. Jlan uenouucneHnHsii maccuB pazmepa N. HaliTu KOMMYECTBO MPOTHUBOIOIOKHBIX HJIEMEH-
TOB B JAHHOM MaCCHBE.

3aoanusa yenybnenno2o yposHs

1. Jlan maccus pazmepa N. Haiitu HOMEpa TEX 2JIEMEHTOB MAacCUBa, KOTOPbIE OOMbILIE CBOETO
JIEBOTO COCE/Ia, M KOJIMYECTBO TaKuX ieMeHToB. HaliieHHbIe HoMepa BLIBOJIUTE B MOPSIKE
UX yObIBaHUS.

2. Jlan maccuB paszmepa N. Halitu HomMep ero nepBoro JOKaJIbHOIO MUHUMYMA (JIOKQJIbHBIH
MHUHHMYM — 3TO JIEMEHT, KOTOPbIH MeHbIlIe J1I000ro U3 CBOUX coceei).

3. Jlaun maccuB pazmepa N. Haiitu HOMep ero nmocieaHero JIOKalibHOI0 MakcuMyma (J10Kalb-
HBIH MaKCHUMYM — 9TO 2JIEMEHT, KOTOPbII O0sibliIe 110000 U3 CBOMX COCE/Et).

4. Jlan maccuB pa3zmepa N. Hailtu MakcuMasibHbIA U3 €ro JOKaJbHbIX MUHUMYMOB (J10Kajlb-
HBIH MUHHUMYM — 9TO 3JIEMEHT, KOTOPbIH MEHbILE 1I000T0 U3 CBOUX COCECH).

5. Jlan maccus pasmepa N. HailTu MakcUMasIbHBIN U3 €ro 2JIE€MEHTOB, HE ABIAIOLLUXCS HH
JIOKQJIbHBIM MUHUMYMOM, HH JIOKaJIbHBIM MaKCUMYMOM (JIOKQJIbHbIH MUHUMYM — 3TO 3Jie-
MEHT, KOTOPBIH MeHbILIE JII000T0 U3 CBOUX COCENEH; TOKAIbHBIA MAKCUMYM — 3TO 2JIEMEHT,
KOTOpBIH Oosnblie 100010 U3 CBOoUX coceneit). Ecin Takux »neMEHTOB B MAacCUBE HET, TO
BbiBeCTH () (KaK BEHIECTBEHHOE YUCIIO).

KommuiekT 3a1a4 /151 1a00paTOPHBIX PadoThI
MO0 JHUCIHUITIIHHE AHFODHTMBI H aHAJIH3 CIIOKHOCTH

Tema: CTpyKTypbl AaHHBIX

1.

Onpenenuts CTPYKTYpy ¢ HMeHeM Student, copepikalityto clieayromue nos: paMunus u MHH-
I aJIbl; HOMEP IPYIIIbL; YCIEBAEMOCTh — MAaCCUB U3 IISITH DJIEMEHTOB.

Onpenenuts cTpyktypy ¢ umeHem Aeroflot, copepxaiiyio cienyroliue Moms: Ha3BaHUE
MYHKTa Ha3HA4YEeHUs; HOMEP pelica; TUIl caMoJIeTa.

Onpenenuts cTpyKTYpy ¢ nMeneM Worker, copepakalityto cieayromue noss: GaMuinus 1 HHU-
1pasibl paboTHUKA; HA3BAHHE 3aHUMAEMOM JOKHOCTH; IO/ MOCTYIIIEHHS Ha paboTy.
Onpenenuts CTpYKTYpy ¢ uMeHeM Train, copep:kallylo CIeAyIoLue Mos: Ha3BaHue MyHKTa
Ha3HAYCHHS; HOMEP I10e3/1a; BPeMs OTIIPABJICHHSL.

Onpenenuts CTPYKTYpY € UMeHeM Route, coaepixaliyto ciaeyromnue nojis: Ha3BaHue Havalb-
HOTO ITyHKTA; HA3BAHUE KOHEYHOIO IMYHKTa; HOMEp MapiIpyTa.

Onpenenuts CTPYKTYpy ¢ uMeHeM Note, copepikalilyro clieyromue nos: paMunus, uMs; Ho-
mep TenedoHa; gara poxIeHUs — MACCUB U3 TPEX YHUCEIL.

Onpenenuts CTPYKTYpy ¢ uMmeHeM Zodiac _Sign, copepikallyro ciaeayroluue noss: pamums,
UM, 3HaK 30/MaKa; qaTa poxkKIeHHS — MACCUB M3 TPEX YUCEIL.

Onpenenuts CTPYKTYPY ¢ MMeHeM Prise copeprkaliyto cleayroliue mojisl: Ha3sBaHUE TOBapa;
Ha3BaHUE MarasMHa, B KOTOPOM IIPOJAETCs TOBap; CTOMMOCTEL TOBapa B pyo.

Onpenenuts cTpykTypy ¢ uMeneM Order copepikalllyto CleIylOIIHe MOJsl: pacueTHBIH cueT
wiarensinuka (popMar yrounuts B MHTEpHETE); pacueTHBIN CYET nmostydaress; nepeducise-
Masi cymMMa B pyo.



10. Onpenenutb CTPYKTYpy ¢ MMeHeM Merto coaepikallyro Ciaeayrolue Hojs: Ha3BaHHE Havallb-
HOTO ITyHKTa; Ha3BaHUE KOHEYHOI O MMyHKTAa; BPeMsl II0€31KH; HOMEp JIMHUH.

11. Onpenenuts CTPYKTYPY ¢ HMeHeM Autobus coaepikaunlyr CIeaylolMe I[oJisd: Ha3BaHHe
HA4aJIbHOTO IYHKTA; Ha3BAHUE KOHCYHOI'0 IMyHKTA; HOMEP MaplLIpyTa; BPEMs [TOE31KH.

12. OnpenenuTs CTpYKTYpy ¢ umeHem Mobile copepikalilyio cienyromme nos: Havano 3BOHKA;
JUIMTENILHOCTh 3BOHKA; (paMuins, uMs aDOHEHTa; Ha3BaHUE OIepaTopa.

13. OnpenenuTs CTpYKTYpy ¢ uMeHeM Express copepikaliyto cienyromiye rnojs: jgara Hadajaa u
JaTa cpoka aeficTBus Ounera; HoMep MapuipyTa; faTa Mpoesja; BpeMs MoCaIKH.

14. Onpenenuts cTpykTypy ¢ umeHeM Credit copepkaliyo Cileayrolue nojs: Ha3BaHue KpeauT-
HOIl IPOrpaMMBbI; MPOLEHTHAS CTABKA 110 KPEAUTY; CPOK NPEIOCTABICHUS KPEUTA; CyMMa T1e-
pEIUIaThI.

15. Onpenenuts CTPYKTYpPY € UMeHeM Insurance coaepikaliyio ciaeayrolye nojisd: Ha3BaHue cTpa-
XOBOH IPOrpaMMbl; MPOIEHTHAS CTaBKa [0 CTPAXOBKE; CPOK IPEJOCTABIICHUS CTPAXOBKH;
CyMMa CTPaxOBKH.

Tema: MaccHBbI JaHHBIX

3anava. B 3a1aHHOM 0/IHOMEPHOM MAaCCUBE IIOMEHATh MECTAMH COCEIHUE HIEMEHTHI CTOSIIUE Ha
YETHBIX MECTAaX, C YJIEMEHTAMH, CTOAIMMHU Ha HeueTHBIX MecTax. //Ivanov Ivan, NK-101,27.06.12,
19:05 #include #include #define LIM 30 /*B MaccuBe 1OMeHSTh MECTAMU COCEIHUE FIEMEHTDI
CTOSIIIME HA YETHBIX MECTAX, C DIEMEHTAMHM, CTOSIIIMMH HA HeUeTHbIX MecTax */ void main(){ int
a[LIM], temp; int i,n; printf("\nIIepecranoBka snementos maccusa a(n)\n"); do{ printf("Bseaure
O<n

Tema: MaTpuub JaHHBIX

1. Jlan maccuB A HEHYJIEBBIX LeJbIX uucen pasmepa 10. BeiBecTn 3HaueHHE NMEpPBOro M3 TeX
€ro HIEMEHTOB A g, KOTOPBIE YI0BJIETBOPAIOT HEPABEHCTBY A g < A (). Eciiu Takux 21€MeHTOB

HeT, To BuiBecTH (.

2. Jan nenouucienHsiii Maccus A pasmepa 10. BeiBecTu nopsiakoBblii HOMEp NOCIEAHEro U3 TeX
€ro DIEMEHTOB A g, KOTOPbIE YI0BIETBOPSAIOT JIBOHHOMY HepaBeHCTBY A| < Ag < Aj. Ecin

TAaKHX DJICMCHTOB HET, TO BBIBECTH 0.

3. Jlan maccuB pasmepa N uuensie uucna K u L (1 < K<L <N). Haiittu cymmy 9j1eMEHTOB
MaccHBa ¢ HoMepaMu OT K 10 L BKIIOYHUTENIBHO.

4. Jlan wmaccuB pasmepa N wnunensle uuciaK ul (1<K<L<N). Haiitu cpeauee
apu(MeTnyeCKoe WIEMEHTOB MacCHBa ¢ HoMepaMHu 0T K 10 L BKJIIOYHTEILHO.

5. Jlan maccus pasmepa N u uensle uucina K u L (1 < K < L < N). Halitu cymMMy Bcex 2J1€MEHTOB
MaccuBa, KpOME 2JIEMEHTOB ¢ HoMepamu oT K 10 L BKIIOUUTENBHO.

6. Jlan wmaccuB pasmepa N wuuensle uucnaK ul (1 <K<L<N). Haiitu cpeauce
apu()METHUYECKOE BCEX DJIEMEHTOB MAacCHBa, KPOME JJIEMEHTOB ¢ Homepamu oT K 1o L
BKIIHOYHTEIILHO.

7. Jlan nenouucneHHbI MaccuB pasmepa N, He copepiKalluil oauHaKoBbIX ducel. [IpoBeputs,
00pasyioT JIM €ro AMEMEHTHI apugmemuueckyio npoepeccuro (cM. 3apaqy 3). Ecnu obpasyior,
TO BBIBECTH PA3HOCTb NPOIPECCUH, eClii HeT — BbIBecTH 0.

8. Jlan maccuB HeHYJIEBBIX LeibIX uucen pasmepa N. [Iposeputs, 00pasyloT M €ro 2J1€MEHTHI
eceomempuueckyto npoepeccuro (cM. 3agauy 4). Ecian o0pa3yior, TO BHIBECTH 3HaMEHATelNlb
nporpeccuu, eciim Het — BhiBecTH (.

9. Jlan wpemounciaeHHsli MaccuB paszmepa N. [lposeputb, uepenyloTcs M B HEM 4ETHBIC
1 HeveTHble uucia. Eciau yepenyrores, 1o BeiBecTH (), €CIM HET, TO BBIBECTH NOPSIKOBBIH
HOMEp MEPBOro IEMEHTA, HAPYIIAIOIIEr0 3aKOHOMEPHOCTD.



10.

11.

12.

13.

14.

17.

18.

19.

20.

Jan maccuB HeHyJEBbIX LenblX uucen pasmepa N. Ilposeputh, depenyroTcs 1M B HEM
MOJIOKUTEIbHBIE M OTpULATenbHble uMcna. Ecim yepemyrorcs, To BhiBectu 0, ecid Her,
TO BBIBECTHU MOPSAAKOBLIH HOMEP MEPBOTO MIEMEHTA, HAPYIIAIOIEr0 3aKOHOMEPHOCTb.

Han maccuB A pasmepa N. HaiiTh MUHUMAIbHBII 2JIEMEHT M3 €r0 JJIEMEHTOB C YETHBIMHU
HomepaMu: Aj, Ay, Ag, ... .

Han maccus A pasmepa N. HaliTu MakcuManbHbBIH 7EMEHT U3 €10 2IEMEHTOB C HEUETHBIMU
Homepamu: A, A3, As, ... .

Han maccus pasmepa N. Haiitu HOMEpa Tex 3JEMEHTOB MacCHUBa, KOTOpbIE 0ObLIE CBOETO
npaBoro coccaa, 1 KOJIHYCCTBO TAKUX JIICMCHTOB. Halr‘:I,JIGHHbIE HOMEpPAa BBIBOJHUTL B IIOPAIKE
HX BO3pacTaHUA.

Jan maccuB pazmepa N. Haiitu HOMepa TeX 2JIEMEHTOB MacCHBa, KOTOPbIE OOJIBIIE CBOETO
JIEBOTO COCE/a, U KOJIMYECTBO TaKuX 3JeMeHTOB. HalineHHble HOMepa BBIBOJUTH B MOPSJIKE
X yObIBaHUS.

Han maccuB pasmepa N. Haiitu HOMEp €ro nepBoro J0KaabHOIO MHHUMYMA (JI0KATbHbIL
MUHUMYM — 9TO DJIEMEHT, KOTOPBIl MEHbIIIE JIFOOOTO U3 CBOMX COCE/ICH ).

Han maccus pasmepa N. Halitu HOMep €ro nocieaHero JoKalbHOr0 MakKCUMyMa (TOKa1bHbIU
MAaKcuMym — 3TO DJIEMEHT, KOTOPbIH OosbLIe 11000r0 U3 CBOUX COCEeH).

Han maccuB pasmepa N. HaliTu MakCUMaJIbHBIH U3 €10 JTOKAIbHBIX MUHHMYMOB (J10KATbHbI
MUHUMYM — 9TO DJIEMEHT, KOTOPBII MEHBIIIE JII000T0 U3 CBOUX COCE/EH ).

Han maccus pasmepa N. Halitu MuUHMMAaIbHbII U3 €r0 JTOKAIbHBIX MAKCUMYMOB (IOKAIbHbIU
MAKCUMYM — ITO DJIEMEHT, KOTOPLIH OosbLIe 1000r0 U3 CBOUX COCECH).

Han wmaccuB pasmepa N. Halitu MakcUMaibHBIM M3 €r0 2JJEMEHTOB, HE ABISIOLIMXCSA
HU JIOKAJIbHBIM MUHUMYMOM, HH JIOK&JIbHBIM MAaKCUMYMOM (JIOK@IbHbIU MUHUMYM — 3TO
3JIEMEHT, KOTOPBIH MEHbLIE TH000I0 U3 CBOUX COCEEH; 10KATbHbIU MAKCUMYM — ITO ITEMEHT,
KOTOpbIM Oonbiue m000ro u3 ceoux cocenei). Eciam takux 2/1eMEHTOB B MacCHUBE HET,
TO BbiBeCTH () (KaKk BEHIECTBEHHOE YHCIIO).

Jan maccus pasmepa N. HaliTu KOIM4eCcTBO yHaCTKOB, HA KOTOPBIX €0 2JIEMEHTHI BO3PacTaloT.

Tema 8. Marpuubl 1aHHBIX

3asaua. BoIMUCINTE CyMMBI 2JIEMEHTOB CTONIONOB 3a1auH0i MaTpuisl A(N, M).
//Ivanov Ivan, NK-101,27.06.12, 19:05
#include <conio.h>
#include <stdio.h>
#define LIM 30
/*BBEIUMCJIINTE CYMMBI 3JIEMEHTOB CTOJNOLOB MaTpuusl a (N, M) */
void main () {
int i,j,n,m,sum,a[LIM] [LIM];
printf ("\nBuuncnesue CYMMEL 3JIEMEeHTOR cTOnBLOB MaTpULIEL
a(n,m)\n");
do {
printf ("Beegure 0<n<=%d ",LIM);
scanf ("sd", &n) ;
}while (n<=0 || n>LIM);
do {
printf ("Beenure 0<m<=%d ",LIM);
scanf ("%sd", &m) ;
}while(m<=0 || m>LIM);
printf ("3anonmHenne maTpuus\n") ;
for (i=0;i<n;i++)
for (§j=0;j<m;j++) {



]

10.

11.
12.

13.

14.

15

printf ("BBenure snement %d %d ",1i,7);
scanf ("sd",&al[i][]]):
}
printf ("MaTpuua a (n,m)\n");
for(i=0;i<n;i++) {
for (7=0;j<m; j++)
printf("&24" alill3]):
putchar('\n");
}
for (3j=0;j<m; j++) {
sum=0;
for (i=0;i<n;i++)
sum=sum+al[i] [];
printf ("cymma cronbua %d = %d\n",]j,sum);
}
getch () ;

Jana matpuria A(N, M). BeiBecTu €€ 37€MEHTBI, PAaCIOIOKEHHBIE B CTPOKAX ¢ YETHBIMU
HoMepami (2, 4, ...). BeiBoJ 271eMEHTOB IPOU3BOUTS 110 CTPOKAM, YCIIOBHBII OnepaTop He
UCIIONB30BATh.

[MogcuuraTh, CKONBKO pa3 BCTpE4aeTcs B 3aJaHHON uenouucnenHoi marpuue A(N, M)
MAKCHMAJILHOE 110 BEJIHYHUHE YUCIIO.

B 3anannoii matpuue A(N, M) nomensats Mmectamu ctpoku ¢ HomepaMmu Pu Q (1 < P < N,
1<Q <N).

B marpune A(N, N) BLIYUCINTE JABE CYMMBI 3JIEMEHTOB, PACIIOJIOKCHHBIX HHKE W BBIILE
ITIaBHOM JUaroHanu.

Onpenenurs, UMEETCs 1M CPeAU DJIEMEHTOB IVIaBHOM JMaroHaId 3aJaHHO LIETOUNCIICH-
uoii matputist A(N, N) X015t Obl O/I1H OJ0KUTEIbHBII HEYETHBIM IEMEHT.
Jana matpuna pasmepa M X N u nenoe uucno K (1 < K < N). Haiitu cymmy u npousse-
JIIEHHE IEMEHTOB

K-ro cronbua jaHHONH MaTpHLIbL.

Jlana marpuua pazmepa M X N. Jlns kax10i CTPOKY MaTPUILbl HATH CYMMY €€ HEYETHbIX
IJIEMEHTOB.

Jana marpuna pasmepa M X N. Jlnsg xaxnoro crondia MaTpuilbl HAMTU NpOU3BEICHHE
YETHBIX €r0 JJIEMEHTOB.

Jana matpuua pasmepa M X N. Jlng kaxa0# CTPOKM MaTpHLbI ¢ HEYETHBIM HOMepoM (1,
3,...) HaliTH cpeiHee apuMETUYECKOE €€ IJIEMEHTOB.

Jlana marpuna pasmepa M X N. Jlns xaxaoro croadua MaTpullbl ¢ YeTHBIM HOMEpPOM (2,
4,...) HAUTH CYMMY €ro JIEMEHTOB.

Jlana matpuna pasmepa M X N. B kax 1011 cTpOKe MaTpHIIbl HATH MUHUMAaJILHBIH 2JIEMEHT.

Jana marpuna pasmepa M X N. B xaxkaom cronliie MaTpULlbl HAMTH MaKCUMAJIbHBIH U3
YETHBIX JIEMEHTOB.

Jana marpuna pasmepa M X N. Haiitu HOoMep ee cTpokH ¢ HauOOJIbLIEH CyMMOI dieme-
TOB U BBIBECTHU JAHHbIN HOMEP, a TAKXKE 3HAUEHUE HAauOObIlIEH CyMMBI.

Jlana matpuua pazmepa M X N. Halitu Homep ee cToa011a ¢ HAMMEHBIIUM IIPOU3BEIEHHEM
9JIEMEHTOB U BbIBECTH JAaHHBII HOMEP, a TAKIKE 3HAYEHUE HAHMEHbBILEr0 IPOU3BEICHHUS.

. lana matpuna pasmepa M X N. Haiitn MakcuMasIbHbIH Cpeii MUHUMAJIBHBIX HJIEMEHTOB

ee CTPOK.



16. Jlana marpuua pasmepa M X N. Haiftu MuHMMAaIbHBIA Cpeid MaKCUMAIbHBIX JJIEMEHTOB
ee CTOJIOLOB.

17. Jlana matpuua pasmepa M X N. B kax0i ee cTpoke HaliTH KOJIHYECTBO WIEMEHTOB, MEHb-
LIMX CPEeaHEro apuMEeTHYECKOro BCEX 2JIEMEHTOB ITOH CTPOKH.

18. Jlana marpuna pazmepa M X N. B kaxaom ee cronlue HaillTH KOJIMYECTBO IJIEMEHTOB,
00ABIINX CPEAHET0 FEOMETPHUECKOT0 BCEX HIEMEHTOB ATOTO CTOI0MA.

19. Jlana matpuua pasmepa M X N. Haiitu Homepa cTpoku U cTos101a U151 2JIEMEHTa MaTPHLLbL,
Hauboziee OIIM3KOro K cpeHeMy apH(PMETUUECKOMY 3HAUEHUIO BCEX €€ DIIEMEHTOB.

20. Jlana nenouucnenHas Mmarpuua pasmepa M X N. Haiitu HoMep nepBoii U3 ee CTpoK, coaep-
KAIMHUX PaBHOC KOJIHYECTBO MONMOKHTCIBHBIX H OTPHIATCIIBHBIX YJIEMCHTOB (Hy.ﬂeBbIe 3J1e-
MEHTbI MaTPHULILI HE y‘{HTbIBaH)TCF[). Ecnn Takux CTPOK HET, TO BbBIBECTH 0.

KPHTEPHH OlCHKH
IO JUCHHUILIHHE AJ'I]"OD[/ITMBI H aHAJIHU3 CI0¥KHOCTH

Hrorosas oueHka BBICTABNSETCS 1O CyMMe HaOpaHHBIX OaloB 3a JBe KOHTPOJIBLHBIC
pabots! 1 nabopatopHyto padoty. Ha npomekyTounyto arrectauuio orBoautes 20 daios, u oHa
ABJISIETCA 0053aTEILHOMN ISl BCEX CTY/EHTOB.

95-100 6a.1108B:

e IIOJIHOE BBINOIHEHHE KOHTPOJIBHBIX U JIADOPATOPHBIX paboT;

e  peElICHHE BCeX 3aJaHHN NPOMEXYTOUHOM aTTecTali;

e AKTHUBHOE yYacTHE B MEPOIPHITUAX, IPELYCMOTPEHHBIX POrPaMMOH JUCIUILIUHEL;

e CHCTEMaTU3MPOBAHHOE, ITyOOKOE M MOJHOE OCBOEHUE HABLIKOB U KOMIIETEHLIUN MO BCEM
pazjenam NporpaMmbl AHCLHUIUIHHBL

e HCHONb30BaHHE HAy4YHOHM TEPMHHOJOTUH, CTUIMCTHYECKH TIPAMOTHOE, JIOTMYECKH
MPaBUIILHOE U3JI0XKEHUE OTBETA HA BOIPOCH], YMEHHE JeaaTh 000CHOBAHHBIE BBIBO/IbL;

e ymeHue PPEKTUBHO UCIMOIL30BATH METOAUKY MPOrPAMMbl JUCLMIUIMHLL B HOCTAHOBKE H
pelLIeHNH HAY4YHbIX U IPO(eCcCHOHAIBHBIX 3a/1a4;

e BBIP@KEHHAs CIIOCOOHOCTH CAMOCTOSATEIBHO U TBOPUECKHU PEIIATH MOCTABJICHHBIE 33/1a4H;

e TI0JIHAS CaMOCTOSITEJILHOCTb W TBOPYECKHHM TMMOAXOJ IPH M3J0KEHMHM MaTepuaia 110
IpOrpaMMe JUCIHUILINHEI,

¢ MOJHOE U ITy0OKOE YCBOCHHE OCHOBHOH M IOMOIHUTEILHOM JINTEPATyPbl, PEKOMEHI0BAHHOM
[POrpaMMOi JHCHUIUIMHBI U [PEN0/IaBaTEeNIEM.

86- 94 6anna:

e II0JIHOE BBINOIHEHHE KOHTPOJIbHBIX U JIaDOPATOPHBIX paboT;

e  pelleHHEe NPAKTUYECKHX 3aaHuil MPOMEKYTOUHOM aTTeCTaluy;

e  y4aCTHE B MEPOIPHATHAX, IPEIYCMOTPEHHBIX IIPOrPAMMOM AUCLHIUIHHBL,

e CHUCTEMAaTH3HUPOBaHHOE, IITy0OKOE M IMOTHOE OCBOECHHE HABBLIKOB M KOMIIETEHLMI 110 BCEM
pasjenam nporpamMmbl AHCLUITINMHBL,

e HCHOJb30BAHME HAYYHOW TEPMHHONOTHMH, CTHJIMCTHYECKH TIPAMOTHOE, JIOTMYECKU
[PaBUIIBHOE U3JI0KEHUE OTBETA HA BOIPOCHL, YMEHHE JIe/1aTh 000CHOBAHHbIE BLIBO/IbL;

e ymeHHE d(P(EKTUBHO HCIOIb30BATH METOAUKY NPOTrPaMMbl AMCLUIUIMHBL B IIOCTAHOBKE U
pELIEHHH HaY4HbIX M IPO(eCcCHOHAIbHBIX 3a/1a4;

e CHOCOOHOCTH CAMOCTOSITENLHO pPELIaTh [MOCTABIEHHBIE 3aJa4d B HECTAHAAPTHBIX
NPOH3BOJICTBEHHBIX CUTYalUAX;

e YCBOEHME OCHOBHOM W [IONOIHUTEIBHOW JIMTEPATYPbI, PEKOMEHIOBAHHOW IMIPOrpaMMON
JUCLMILIAHBI U IIPENOAaBaTeNEM.

69-85 0aJ1110B:
¢ YACTHYHOE BBLINOIHEHHE KOHTPOJIBHBIX U 1a00paTOpHBIX padoT;



pelIeHHe IPAaKTUYECKUX 3aJaHUI IPOMEKYTOUHOH aTTeCTalluu;

y4dacTHe B MEPONPUATHAX, IPEAYyCMOTPEHHBIX IPOrpaMMOil JUCHHUIIIHHBL;
CHCTEMATU3UPOBAHHOE U IOJIHOE OCBOEHHE HABLIKOB W KOMIIETEHLMH [0 BCEM pasjenam
IPOrpaMMbl JUCLUILINHBI;

yYMEHHE HCIONb30BaTb METOAMKY MNpPOrpaMMbl AHUCLMIUIMHBL B [OCTAHOBKE U PELICHHH
HAay4HbIX H IPO(ECCHOHAIBHBIX 3a/1a4;

YCBOEHUE OCHOBHOM JIMTEPATYPhl, PEKOMEH/IOBAHHOH MTPOrPaMMOil IUCIIUIUIMHBL.

51-68 G6aJ1108B:
YACTUYHOE BBHIIOJIHEHUE KOHTPOJIbHBIX U JJa00opaTopHbIX paboT;
pelIeHre NPAaKTUYECKUX 3aJaHHH IPOMEKYTOYHON aTTeCTaluu;
ydacTHe B MEPONPUATHSAX, IPEAYCMOTPEHHBIX POrpaMMOi AUCLIUITIUHBL,
CHCTGM&TI/BHpOBaHHOC U MOJIHOE OCBOCHHMEC HaBBLIKOB H KOMHCTEHIJ,Hﬁ o BCEM pa:meﬂam
HpOl"paMMbI JHUCLUIIIHHBI,
y,D,OBJlETBOpHTCHbHOE ymeﬂue HCIIOAB30BATh METO,‘JHKy ﬂpOFpaMMbl OUCLIMIIIIMHBL B
NOCTAHOBEKEC H pememm H&y'-{HbIX H HpOCI)QCCI/IOHaI[beIX 3aaa4,
YA0BIETBOPUTEILHOE YCBOCHHE OCHOBHOM JINTEPATypbl;

31 - 50 6a.u10B — HE 3AYTEHO:
YACTUYHOE BBIMTOJIHEHUE KOHTPOIBHBIX palboT, JIM00 YaCTHUHOE BBIMOJIHEHUE Ta00paTOPHBIX
pabor;
HEI0CTATOYHO MOJHbIN 00BEM HaBBIKOB U KOMIIETEHIIUHU B paMKax MPOrpaMMbl JUCLUIIIUHEI;
HEYMEHHE MCIOJIL30BaTh B MPAKTUYECKON JEATENLHOCTH HAyyHOH TEePMHHOJIOIHH,
M3JI0KEHUE OTBETa Ha BOIPOCHI € CYHUIECTBEHHBIMH CTHIMCTHYECKMMHM W JIOTMUECKUMH
OHINOKaAMH;
cnaboe yMeHHE UCI0JIb30BaTh METOAUKY ITPOrpaMMbl IUCUUIUIMHEL B IOCTAHOBKE U PeILIeHHH
Hay4HBIX ¥ TPOdeCcCHOHANIBHBIX 3a/1a4;
YJIOBJIETBOPUTENILHOE YCBOCHHE OCHOBHOI JTUTEPATYPHI.

0-30 6a108, HE 3AUTEHO:
OTCYTCTBHC yMBHHﬁ, HaBbIKOB, 3HAHWUH U KOMIICTCHIIMH B paMKax ﬂpOl"paMMbl JUCLHITITHHBI]
HEBBITIOJIHEHHE H&GOpHTOprIX BH,ILaHHﬁ; HEBBITIOJIITHEHHE KOHTpOJ’IbeIX paGOT; 0TKa3 oT
0OTBETA MO nporpaMMG JAUCHHITIIMHBI,
UTHOPUPOBAHKE 3aHATUH MO JUCHUILIMHE MO HEYBAKUTEIILHOW NPUYHUHE.



