@Gdé’])ﬂﬂbHO(f EUC:}’()(IPCH?GGHHO{’.’ AGMoHOMHOE OépﬂS’OGﬂfﬂe_ﬂbHOE _‘V"-t'pé’J."C(){’."IHé’ GblCHIEe20 oﬁpaBosamm
«Poccutickuti yHugepcumem opyicovl HApoOo8»

Daxyrvmem QuzuKo-mamemMamuyeckux U ecmecmeeHHbIX HayK
Pexomennosano MCCH

38.00.00 «DxoHOMHKA U YIIPABICHUEY,
noarpynna 4 «busnec-undopmaruka»

PABOYAS IMTPOI'PAMMA JUCHUII/IMHBI

HaumMmeHoBaHue JUCHUILIHMHBI
OcHOBBI IPOrPAaMMHUPOBAHHUS

PexomMenjyercs /1Jisi HAPaABJIeHHUS MOJATOTOBKH
38.03.05 bwusuec-undopmatuka

KBanudukarus (CTENeHb) BBITYCKHUKA OakaiaBp



1. Henun u 33124y AUCHUILIHHEL:

L[em,}o OCBOCHHA OJUCUMIIIMHBLI ABIACTCH 3HAKOMCTBO cnyLuaTeneﬁ Cc COB[)E?MCHHI:IMI/I
METOdaMH OIIMCaHusAa aﬂropHTMOB Ha A3bIKax BBICOKOI'O ypOBHH. OCBOCHI/IC BHIO0B
CTPYKTYPUPOBAHHBIX JaHHBIX. OCBOEHME THNOBBIX AJTOPUTMOB M METOJIOB TMPOLEAYPHOTO H
00BEKTHO-OPUEHTHPOBAHHOIO IPOrPaMMHUPOBAHUL.

B mpouecce npenosaBanus AUCLMILINHBL PELIAIOTCS CIEAYIOUINE 3a]a4uu:

= H3y‘{eHHe TGOPCTHHBCKHX H npakmqecxnx ACIIEKTOB aﬂFOPI/ITMH'jaL[HH,

= HBYHQHHC HUCIOJIB30BAHHA MTOAXOO0B 1J14 pHGOTbI C pa.'jJ'lI/I'-iHbIMH Cprl(TypaMH JaHHBIX.

2. Mecto aucuuninnbl B crpykrype OII BO:

[{uki, K KOTOPOMY OTHOCHTCS JUCLMILINHA: 00s3aTenbHas yacTb 6noka bl «lucuunianns
(MomyiH)».

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

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

No | [lIndp n HaumeHoBanue [TpeamecTBytonime [Tocnenyromume AUCIUTIITHHBL
n/m KOMIIETEHIIMH JIACHMILTNHBI (rpynmsl JUCLIUILINH)

yHHBCpC&J’lebIE KOMIIETCHILIHH

OO0wenpodeccuoHaNbHbIE KOMIIETEHIINU

OIIK-7 - TexHonorus nporpaMMHpoOBaHHs,
AJIrOPUTMBI U aHAJIU3
CIIOJKHOCTH,

Java u ero npusoxeHust

[Ipodeccuonanbubie koMnereHuuu (Bu NpodecCuOHAIBHON AeSTEIbHOCTH)

[K-3 - TexHonorus nporpaMMHpoOBaHHsl,
ANrOpUTMBI M aHAINU3
CIIOAKHOCTH,

Java u ero npuioKeHus

IIpodeccuonanbHO-CEHUANIU3UPOBAHHBIE KOMIETEHIIMH CHELHUAIN3ALHH

3. TpeGoBanus K pe3y/ibTaTaM OCBOEHUS JHCHUILIHHbI:
[lpouecc wu3ywyeHHMs JAUCLUMIUIMHBI HampaeleH Ha (OPMHUPOBAHUE  CIEIYIOLIUX
komnerennuii: OITK-7, ITK-3

(vkasuiearomes 6 coomeememeuu ¢ OC BO PVIH)

OIIK-7 CnocobeH HCnosib3oBaTh LH(POBbIE TEXHOIOTHH W METOAbl B MPO(ECCHOHAIBHON
aesTenbHOCTH B obnactu Ou3Hec-MHGOPMATUKU [UIS: M3YUYEHUS U MOJIETUPOBAHUS OOBEKTOB
npoecCHOHANBHOMN IeATEIbHOCTH, aHAIN3a JaHHbBIX, IIPEACTAaBICHUS HH(OPMALUU U TIp.

e OIIK-7.1 3naer 6a30Bbie MPUHIUIL!I HHPPOBLIX TEXHOJIOTUI U METOJ0B, HEOOXOUMBIX B
npodecCuOHaNnbHON JIeATENbHOCTH B oOnacty OM3HEeC-MH(POPMATUKY JUIS: H3YUYCHHS H
MOJEIIUPOBaHHA OOBEKTOB MPOPECCHOHANLHON JAEATEIbHOCTH, aHaiu3a AaHHBIX,
npeacTaBiaeHus HHPOPMALUK U TIp.

ITK-3 Cnocoben BbINoNHATL pabOTHl U YNpaBisTh padoTaMu no co3faHuio (Moaudukanuu) u
conpoBoxkaeHuo MC, aBToMaTU3MpYIOUX 3aa4id OpPraHU3allMOHHOTO yIpaBlieHHs U OM3HEC-
IPOLECCHI

e [IK-3.3 3naer oCHOBBI MPOrPaMMUPOBAHUS; COBPEMEHHbIE 00BEKTHO-OPUEHTHUPOBAHHbBIC

S3bIKM [IPOrPAMMHUPOBAHUS; COBPEMEHHbIE CTPYKTYPHBIE SI3bIKH HPOrPAaMMHUPOBAHMUS;



S3bIKH COBPEMEHHBIX OU3HEC-IPUIIOKEHUH
[1K-3.4 Ymeer koaupoBaTh Ha S3bIKAX MPOrpaMMHPOBAHUS; TECTUPOBATH PE3yJIbTAThI
KO/IUPOBaHUS

B pe3ynbrare M3yueHus AUCHUILITUHBI CTYACHT JIOJDKEH:
3uame:

OCHOBbI OITUCAHUSA AJITOPUTMOB Ha SA3bIKE BBICOKOI'O YPOBHS;
OCHOBBI METO/I0B ONUCAHUS CTPYKTYPUPOBAHHBIX JaHHBIX.

Vyems:

OPUMEHATh B NPO(ECCHOHAILHON, HCCIEI0BATEILCKON M NPUKIAAHON JEeSTEIbHOCTH
COBPEMEHHBIE ANTOPHUTMHUYECKHE CTPYKTYPbI, MEXKIYHApOJHbIE M MPO(EeCCHOHAIbLHBIE
CTaHJapThl B 00JIaCTH NPOrPaMMUPOBAHUS;

OCYILECTBJIATL 1IENIEHANPABICHHBIH MOUCK HH(OPMALMKM O HOBEHIIMX HAYYHBIX W
TEXHOJIOTHYECKUX JOCTIKEHUAX B ceTH MHTEpHET, OTCICKUBATH JUHAMHUKY Pa3BUTHUS
HanpasieHUN B 001aCTH AJITOPUTMUYECKUX CTPYKTYP;

OPUMEHSTh Ha MNPAaKTUKE MEXJIYHapoJHbIe U  Npo(ecCHOHANBHBIE CTaHIAPTHI
AITOPUTMHUYECKUX CTPYKTYP JaHHBIX, COBPEMEHHBIC M[MAPAJUIMbl M METOI0JIOTHH,
WHCTPYMEHTAIIbHBIE CPEJCTBA, OTHOCALIMECS K IPOrPAMMUPOBAHUIO.

Bnaoems:

HABBIKAMH aJIF'OPUTMHU3AIINH;
HABBIKAMH OINMHCAHUA CTPYKTYP HdHHBIX.

4. O0beM JUCHHILIHHBLI H BH/IbI Y4eOHOH padoThl

OO0mmas Tpy10eMKOCTh AUCHUILTMHBI COCTABJISIET 3 3d4ETHBIX €IMHULL.
Bun yuebnoit pabotsl Bcero CemecTpbl
4acoB Cemectp 1, Mmoayns 2
AyauTopHble 3aHsATHS (BCEro) 36 36
Jlexyuu 18 18

Ipaxmuueckue 3auamus (113)

Cemunapul (C)

Jabopamopnwvie pabomul (JIP) 18 18

CamocrositesibHas pabora (Bcero) i 72

O6mas Tpya0eMKOCTh yac 108 108
3a4. efl. 3 3

5. Coaepkanue JUCHUILIHHDI
5.1. Coaepikanue pas3ienoB AUCLHUILIHHbI

Ne n/nn HaumenoBanue Copeprxanue paszesia (TeMbl)
pasaena
JUCLHUILTHHBI

1. OcHoBHbIE 1. Cucremsl cuucieHus. ApuMETHUECKHE ONEpaluy J11s
KOHCTPYKLIUH YUCEN B PA3JIMYHBIX CUCTEMAX CUMCIICHMS.

nporpammupoBanuss | 2. CTpykTypHas  cXeMa  KOMIblIOTepa  (mpoieccop,
onepaTMBHAsi W BHELIHAA MaMATh, YCTPOWCTBAa BBOJAA-
BbIBOJIAa  MHGMOPMALMM,  PErUCTPbl  LEHTPAIBLHOTIO
npoleccopa).

3. IlpeacraBnenus JaHHBIX B [aMATH  KOMIIBIOTEpA.
Enunuusl  obbema  uHpOpMaLMH B KOMIBIOTEPE.




[TousaTue o nporpamme Ha MamMHHOM s3bike. [lonsTue
0 A3BIKE BHICOKOTO YPOBHSL.

4. Anroput™ B mporecce pemieHus 3agaun. Onpenenenue
U CBOMCTBA aJIrOpUTMA.

5. AndaBur, perucTpo3aBUCHMOCTb, HACHTU(DUKATOPSI,
KOHCTAHTBI, MEPEMEHHBIC, OCHOBHBIE IPOCTbIE TUIIbI
JTaHHBIX.

6. Onepauuu Haj JaHHBIMM, NPUOPUTETH! U MOPSIOK
(HampaBlIEHUE) BBHINOJIHEHUS ONEpPAUid, TIOHATHE O
(DYHKIIMH, BBIDAXKEHHS.

7. Crnocobbl BBOJa-BbIBOJA uH(popMauuu, o (Qainax u
JUPEKTHBAaX Ipernpoieccopa.

[Ipou3Bo/iHbIE THUIIBI JAHHBIX: MACCUBBL, CTPOKH.

ITporpammupoBanue
THUIIOBBIX
AITOPUTMOB

1. Oneparop npucBauBaHus, 0€3yCIOBHBIC, YCJIOBHBIE H
UUKINYECKHUE YIIPABIIAIONNE KOHCTPYKIIUH.
Haxonnenue cymm, Npou3BeIeHHIA.
[IporpammupoBanue peKyppeHTHbIX (OpMYIL.

[Touck anemeHTOB MaccuBe.

Metob! copTupoBKY HHPOPMALMU

Haznauenue, cioco0sl nepeaun napaMeTpos.
VYkazarenu u (QyHKUMM. VYkasarenu Ha (QyHKLHH,
yKazarteiu, Bo3Bpaiaembie QyHKIUei

®yukuun GopMaTHpPOBAHHOTO BBOJA-BeIBOAA. Daiinbl, ux
TUITBI, (paiisIOBBII BBOI-BBIBO/I.

LOh N s 19

5.2. Pazjenel AUCHMILIUE U BUIBI 3aHATHN

Ne HaumenoBanue pasjieia M CHUILIHHbI Jleku. | Jlag. | CPC | Beero

n/n 3aH. yac.
L. OcCHOBHbIE KOHCTPYKIIMH IPOrpaMMHPOBAHUs] 8 8 36 52
8 IIporpaMmupoBanye THIIOBBIX aJITOPUTMOB 10 10 36 56
Hroro: 18 18 72 108

6. JlaGopaTopHblii IPAKTHKYM

Ne
n/m

Ne paznena
JUCHHUITIHHBI

HaunmenoBanue nabopatopHbix padoT Tpyno-
€MKOCTh
(vac.)

1 AJITOPUTMBI U €r0 CBOICTBA. 1

Cpena nporpammuposanus Ha Cu/Cu++. IlpocTbie 1
nporpamMMbl. CTpyKTypa anropurma.

JluHeiiHag u yciaoBHas CTPYKTypa aJirOPUTMA. |

Hcnons3oBanue yCiI0BHOIO Oneparopa U yCaoBHBIX 1
BeIpaskeHH. Oneparop BbIOOpa.

[{uks ¢ napamerpom. PekyppeHTHBIE BHIYUCIICHHUS.

1{1Ka ¢ npei- ¥ MOCTYCIOBHEM.

PCKyppCHTHhIC U UTCPALIMOHHBIC BEIYHCIICHUA.

[TporpamMmupoBaHue U KCNOJIL30BaHUE (DYHKIIHIA.

(o]

HpDFpﬁMMHpOB&HI/IC CTPOKOBBIX JAHHBIX.

Pabora ¢ maccuBamu.

CopTtupoBKa JaHHbIX.

CTpyKTypbl JaHHBIX.

CrniocoObl nepeaun JaHHbIX B KQUeCTBE apryMeHTa.

s | et |t [t |t |t | ot | i | et




PexypcuBHBIE IPOrpaMMmBbL.
Pabota ¢ ykazarensimu.

Pabota ¢ TekcToBbIMHU (haimaMu.
WToroselil KOHTPOJIbL 3HAHUIH

D | s | i |

7. IIpakTHyecKue 3aHATHS (CEeMHHAPBI) — HE MPEIYCMOTPEHBI

8. MaTepuaibHo-TexHHYECKOE o0ecnedeHne JUCHHILIMHbI:

Yuebnas ayauropust ¢ I1K u npoextopom as nposeeHus yueOHbIX 3aHATUH (B TOM HHUCIIe
JUISL TIPAKTHYECKOTO U JIEKIIMOHHOTO THIIOB 3aHATHH, HMHIUBUAYaIbHBIX M TPYNIOBBIX
KOHCYJIbTAlMH, TEKYILIEro KOHTPOISA U IPOMEKYTOUHOH aTTECTalluHu).

KoMmneiorepusie (Aucmieiinble) KJIacchl ¢ JOCTYNOM K ceTH MHTEepHET U 2JIeKTPOHHO-
oOpazoBaresibHOM  cpefe  YHUBepcHUTeTa Ui BBINOJHEHHMS  O00ydalouuMHCs — 3ajaHUl
nabopaToOpHOro MpaKTHUKYMa, BBIIOJIHEHHA OOYYalOIIMMUCS CaMOCTOSITEILHONH paboThl U
[POBEIECHUS KOMITBIOTEPHOTO TECTHPOBAHUS 00ydatomMXCs (IPU HEOOXOAUMOCTH).

9. Undopmanuonnoe odecnevenue JHCHHILIMHDI
a) mporpaMMHoOe o0ecrnedyeHue
e npoayktel Microsoft - onepanuonnas cuctema, nakeT o(UCHbIX Npunoxkenuit, MS
Teams u ap. (moanucka Enrollment for Education Solutions (EES)).
e [Iporpammuoe obecrieuenue co ceoboaHol nuuensuei (free):
o ©Opaysep Chrome (nmuuensus Google Chrome Terms of Service)
o Adobe Reader (sinniensust Adobe Software License Agreement)
o oducHsiii naker LibreOffice (inuensus MPL-2.0)
o Dev-C++ (nuuensuss GNU GPL)
e OC Linux.
o Oducusiii naker LibreOffice (nmuuens3us MPL-2.0).
o [IIO nns mpocmotpa opmara pdf (manpumep, evince (sinuensus GPL-2+ CC-BY-
SA-3.0)).
GNU Midnight Commander (JIuuensus GNU GPL 3).
Penakrop emacs (muuensus GPL).
Penakrop vi (iunensus BSD).
o Kommunsarop gee (muuensus GPL).
©) 0a3bl 1aHHBIX, HHPOPMALIMOHHO-CIIPABOYHBIE U IIOUCKOBBIE CUCTEMBbI
e Caiir 6ubaunorexu PY/IH http://lib.rudn.ru/.
e  (Caiir TYHUC http://esystem.pfur.ru/.
@ Crpaounuk 1o s3eiky C/C++ (https://msdn.microsoft.com/ru-u/library/dtefa2 18.aspx)

o 0o 0O

10. YyedoHo-MeToau4deckoe odecrneyeHue JUCHHILIHHBI:
a) OCHOBHasl JIUTEpATypa

1. 3agaun no nporpammupoBanuto Ha C/CH++ : yueOHO-Meroauueckoe nocodue / A.M.
Mappames, A.C. Ilaukparos, C.W. CannarapoB. - DIE€KTPOHHBIE TEKCTOBBIE JaHHbBIE. -
M. : Mzg-eo PYJH, 2017. - 70 ¢ - ISBN 978-5-209-08034-3.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn FindDoc&id=460079&idb=0

2. OcnoBbl nporpammupoBanus Ha C/C++ : yuebHo-meroauyeckoe mnocodbue / AM.
Mappames, C.H. Cannarapos. - DneKTPOHHBIE TEKCTOBbIE JaHHble. - M. : U3n-8o PY/IH,
2016. - 66 (o - ISBN 978-5-209-07265-2.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn FindDoc&id=451347&idb=0

3. Maremaruueckue OCHOBBI HMH(OPMAIMOHHBIX TEXHOJIOTHH @ Y4YEOHO-METOJUYECKOE
nocobue / JLLH. Kynbkosa, C.1. Cannarapos. - D1eKTPOHHBIE TEKCTOBbIE JaHHbIE. - M. :
HUzg-eo PYVJH, 2013. - 68 ¢ : wmin - ISBN 978-5-209-04631-8.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=396509&idb=0




0) nononHUTENbHAS IUTEPATYpa

1.

COopHuK 3a1a4 10 MaTeMaTHUECKUM OcHOBaM HHpopmaTHKu. Pabouas TeTpaasb : yuedbHo-
meroaudeckoe nocodbue / A.M. Mappawes, C.H. Cannarapos. - 3J€KTPOHHbIE TEKCTOBbIE
aannele. - M. : HMsg-so PYJH, 2012. - 76 c¢. - ISBN 978-5-209-04855-8.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=379012&idb=0
COopHuk 3azauy no JjloruyeckuM ocHoBaM HHpopmatuku. Pabouas terpanb : yueOHO-
Metoaudeckoe nocodue / A.M. Mappames, C.H. Cannarapos. - 2JI€KTPOHHbIE TEKCTOBLIE
pannele. - M. : Hsg-eo PYJH, 2012. - 32 c. - ISBN 978-5-209-04854-1.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=379009&idb=0
3a/1a4u 110 IpPOrpaMMUpPOBAHUIO : yueOHo-MeToauueckoe nocodue. Y. 1/ B.T. bopayxosa,
A M. Mappames, C.M. Cannarapos. - DIIeKTpOHHbIE TEKCTOBbIE JaHHbIE. - M. : U31-BO
PY]JIH, 2012. - 60 C. - ISBN 978-5-209-04562-5.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=388169&idb=0

A. Axo, [x. Xonkpodt, [Ix. Yineman, CTpyKTypbl 1aHHBIX U anropuTMbl. —M.: Bunbsimc,
2003, -382c.

I'pu M., J. JxoHcoH. BbruncnurenbHble MallldHbl M TPYAHOpEIIaeMble 3afa4du. -M.:
Mup, 1982 r. - 416 c.

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

11. MeToauyeckue yKa3anus IS 00y4aI0MMXCsl 10 0CBOSHUI HCIHILTHHBI
yL{CGHbIM IjiaHoM Ha HByHCHI/IC JUCHHMIIJIMHLI OTBOAHUTCH OAWH CeMeCTp. B TEUYECHHEC

CeMECTpa BbIIONHAIOTCA J1abopaTopHble pabOTbl U KOHTPOJIbHbIE MEPONPHUATHA. B KoHLe
ceMecTpa IPOM3BOANTCS HTOTOBbIM KOHTPOIIb 3HAHMIA.

11.1 CrpykTrypa 1a00paTopHbIX (IPAKTHYECKHX) 3aHATHIH

1.

3amanus 1o siabopaTopHbIM paboTaM BLINOJIHAIOTCS WHIMBUIYAIbHO B JAMCIICHHBIX
KaccaX B COOTBETCTBMM C KaJ€HJAPHBLIM IJIAHOM M METOJMYECKUMHU YKA3aHHUSMHU IO
BBINOJIHEHHIO Ta00PaTOPHBIX paboT MO AUCLUILIMHE.

[To pesynbraTtam BbINOJHEHUS KaxkaoH jgabopaTOopHOl pabOTbl CTYAEHTOM TFOTOBHTCS
KOMIIBIOTEPHAs MMPOrpaMma ¢ KOPPEKTHLIM HA0OPOM JIAHHBIX.

11.2. CamocrositesibHas padoTa CTyIeHTa

1.

2.

Yacte nabopaTopHblXx paboT mnpeaycMaTpuBaeT 3aJaHuA Ul MHAMBHMIYallbHOM
CaMOCTOSITENIbHOM paboThl CTy1eHTa, 00s3aTeIbHbIE /U1 BBINOIHEHHUS.

Brinonnenue 3ananuil [y caMOCTOSTENLHON pabOThl MO3BOJISET CTYAEHTY Mpuodpectu
JOTIOJIHUTEIIbHBIE HABBIKK M 3aKPEIUTh 3HAHUS 110 H3Y4aeMON TeMe.

12. ®ouj oLEHOYHBIX CpeacTB IJid IpPpOBeAeHUNA HPOMEM}’TO‘IHOﬁ arrecraluu

oﬁyqammuxcn no JHCHHILJINHE

®OC no gUCUMIIMHE NPEACTABIEH B MPHUIOKEHUH K 1aHHOH [TporpaMme.



[Iporpamma cocrapiena B coorBercTBuu ¢ TpedoBanusmu OC BO PY /H.
Pa3padoryuk:

JOLEHT Kadeapsl
HHGOPMALIMOHHBIX TEXHOIOTHH, K.(}.-M.H. C.U. Cannarapos

3aB. kadeapoii “HPOPMATHOHHBIX
TEXHOJIOTHH, A.(.-M.H.

PyxoBojuTebs NporpaMmsl

3aseayrouuii kadeapoit ’j" /
NPUKIaHOH HH(POPMATUKH

U TEOPUH BEPOSITHOCTEH, 1.T.H., IPOd. K.E. Camyiinos

HO.H. Opnos
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HacnopT (bOl-lIl,a OLHEHOYHBIX CPEACTB N0 JUCHHUILIHHE

Jlucuunnuna: OCHOBBI MPOrPAMMHUPOBAHHS
Hanpasnenue: 38.03.05 «buzuec-undopmarukan
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MK-3 |Pasgen 1: OcHoBuble |Temst 1,2: Anropurmsl u ero cBoiictsa, CTpyKTypa anropurMa. | 10 i 12
KOHCTPYKLHH
nporpammupoBanua  |Temst 3.4: Jluneiinas u ycinoBHas cTpykTypa anroputma, Mcnons3osanue _
YCIIOBHOIO OIIEpaTOpa M YCIIOBHBIX BhipaxeHuil. Oneparop Beibopa l 10 I 12
Tewmst 5,6: Llukn ¢ napamerpom. PekyppenTHble Boluncienus. Lluki ¢ npea- u ) 10 1 12 50
HOCTYCJIOBUEM
Temsl 7 PekyppeHTHbIE W UTepalHOHHbIE BhiuucieHus. [IporpammupoBaHue
U HCI0Ib30BaHUe QYHKUMH 1 3 I 7
Tema §: [IporpamMMupoBaHue U UCIOIb30BaHHE (DYHKIIHIL. 1 5 1 7
[K-3 Paznen 2: Tema 1.,2: [IporpammupoBanue CTPOKOBbIX JaHHBIX. PaboTa ¢ MmaccuBamu. 10 1 1 12
[TporpammupoBanue :
TUIOBBIX AJrOPUTMOB Tema 3.4: CoprupoBka nanHbiX. CTPYKTYpPbl JaHHbIX. 10 1 1 12
50
Tema 5,6: CriocoOb! 1epeiayun JaHHBIX B KauecTBe aprymeHnta. PexypcusHeie 10 l I 12
IIPOIpaMMBl.
Tema 7,8: Pabora ¢ ykazaremsimu. Pabota ¢ TekctoBeiMu (haiinamu 10 2 2 14
UTOrI'O: 5 80 10 100 100




[Tpouece u3yueHus AMCHUIUIMHBI HarlpaBiieH Ha GopMmupoBanue cieayromux komnerenuuii: OITK-7, TTK-3

OIIK-7 Cnocoben ucnonab30BaTh LU(POBBIE TEXHOJIOTUU U METOAbI B NPOGECCHOHATLHONH AEATENbHOCTH B oOnacTu Ou3Hec-MHOOPMATHKH JUIA:
U3YHEHUs U MOJEIUPOBaHUS 00BEKTOB NPO(ECCHOHATLHOMN AEATENbHOCTH, aHAIN3a JaHHBIX, IPEACTABICHUs HH(pOpMALUHU U TIp.
e OIIK-7.1 3naer 6azoBble NPUHLIUIILI HU(POBBIX TEXHOJIOIHNA U METOA0B, HEOOXOIHMBIX B IPO(ECCHOHATBLHON NesTeIbHOCTH B 001acTH Ou3Hec-
MH(POPMATHKH [UISL: U3Y4YEHUS U MOJIETMPOBAHUS 00BEKTOB NMPO(heCcCHOHANBHOM IeATeILHOCTH, aHAH3a IaHHBIX, [IPEICTaBIeHUs HHDOpMaLUN
u mp.
[1K-3 CnocobeH BbINojHATL padOThl M yOpaB/aTh paboramu 110 co3paHui (Moaudukaiuu) u conpoBoxkiaeHuio MC, aBToMaTu3MpyOmmx 3agaqu
OpPraHu3alMOHHOTO YIPaBIEHUS U OU3HEC-TIPOLECCH
e [IK-3.3 3naer OCHOBBI MPOrpPAMMMPOBAHUS; COBPEMEHHbIE OOBEKTHO-OPUEHTHPOBAHHBIC S3bIKH IPOIPAMMHMPOBAHUS; COBPEMEHHBIE
CTPYKTYPHbIE SI3bIKH TPOrPAMMUPOBAHUSA; S3bIKM COBPEMEHHBIX OM3HEC-TIPUIIOKEHH I
o [IK-3.4 Ymeer konupoBaTh Ha A3bIKAX IPOrPaMMUPOBAHUS; TECTHPOBATH PE3YIbTAThl KOJUPOBAHHS



ITpumepHbIi nepeYyeHb OLEHOYHbIX CPeICTB

HaumenoBanue IIpencrasiienue
/ KpaTkasi XapaKkTepHCTHKA OLIeHOYHOI0
I/I|  OUEeHOYHOIo OLIEHOYHOI'0 CPe/ICTBA B
cpeiacTBa
cpeacTBa (ponne
Ayoumopnas paboma
KontposnbsHas Cpe/icTBO KOHTpOJISl, OpPraHu30BaHHOE Kak/Bompocel mo
pabota ayJUTOpPHOE 3aHATHE, Ha KOTOpOM{TemMam/pasjenam

o0Oy4aromumcs HeoOX0AUMO CaMOCTOATENLHO|THCIIUILIMHBI
NPOAEMOHCTPUPOBATh  YCBOEGHHE Yy4eOHOro
MaTepualla TEeMbl, pasiesa WIM pa3JeoB

ITMCLMILTHHBL.
Jlabopatopuas  |Cuctema OPAKTHYECKUX 3aganuil,| @oH NpaKTHYECKUX
2 |pabora HaTpaBJICHHBIX Ha (hopmupoBaHueB3aIaHuit

NPAKTUYECKHUX HABBIKOB Y oﬁyqa}omuxcsl

Tect CucreMa CTaHJAPTU3UPOBAHHBIX 3a/1aHui, ba3a TECTOBBIX 3a/laHUI
MO3BOJISIOIIAS ABTOMATU3UPOBATL NPOLIELYPY
U3MEPEHUs] YPOBHA 3HAaHUH M yMEHHH
o0yuaroerocs.

JlucuuruinHa ()CHOBBI NpOorpaMMUPOBaAHUS
[lepeqenb HNpaKTH4YC¢CKHX 3aJa4a 1Jisi KOHTPOJIbHbIX paﬁor

1. Vkasarenu: onucaHue ykasartelis, JICMCTBUE OIEpaluil pa3aapecailuy ¥ NOJYYEHHs
aznpeca. [Ipumepsi.

@yukuuu: onpenenenue GyHkiuu, oodpamenue k pynkuuu. [pumep.
VYcnoBHble onepaTopsl: MpaBuiia 3alucH U BeinoaHeHus. [Ipumepsr.

Oneparops! nukiIa: geiicreue onepatopos break u continue. Ilpumepst.
A3(16) = 2(8) = 2(10)
MeTtoasl copTupoBKy AaHHBIX. [Ipumep.

MeTtoas! coptupoBky aaHHbX. IIpumep.
s x= -1.5, -1.3, ..., 1.5 B TekcToBbIi (aili np.res 3anucarh TabIUIly 3HAYCHHIH
GbyHKuuu

o N O Lok

s L 2k+1
3= Z(—l)k 20, sinkx
k=0

9. Kaproreka Hanmuuusi TOBapOB B MarasMHe OpraHu3oBaHa B Buje MaccuBa. Kaprouka
CO/ICPIKUT:
e KO/ BHJA TOBapa (HarpHMep, «TEIEBU30PbI») — 6-3HAYHOE LEN0E;
® KOj TOBapa (HanpuMmep, Mapka TelieBu3opa) — 9-3Ha4HOe 1eN0¢;
® [ICHY €/IMHMIILI TOBAPA B PYOJISIX — BEIIECTBEHHOE;
® YUCJIO €JUHMIL] TOBAPa — BEILIECTBEHHOE.
Onucars kak rinodanbHble JaHHBIE CTPYKTYPY KapTOYKH, KAPTOTEKY - MACCHB CTPYKTYP
pazmepa 1000, uuciio kKapToUeK B MaCCUBE.
Hanucats ¢pynkuuio IIPEJUJIOXKEHUE ¢ aprymenToM «ko/1 BUia TOBapa», BbIAAIOLLYIO HA dKpaH
nHdopmairo 000 BCEX HATUYHBIX TOBApax 3a/[aHHOTrO BHJIA: KO/ TOBapa, 1eHa, KOJIUYECTRO.




10. 3 rexcroBoro (aiina np.dat BBoAATCA: LIE7I0€ N, BELIECTBEHHLIE A0, A1, ..., an (N<30).
Hna x=-2.0,-1.9, ..., 1.0 naneuarats Tabauily 3Ha4eHUH PyHKUIMUH
PB(x)=apx"+a;x" 1+ +a, 1x+a,
11. Kaproreka cTyZieHTOB, CAAIOIIUX IK3aMEHbI, OpraHu30BaHa B Buje MaccuBa. Kaprouka
COJICPIHKMUT:
® HOMEp IPyNIIbl — 3-3HAYHOE LENIOE;
e HOMEp 3a4€THON KHMKKH — 9-3Ha4UHOE 11eJ10€;
® MAaCCHB OLIEHOK — 5 2JIEMEHTOB.
3uauenus oueHok: 0 — sk3amena emie He Ob110; 1 — HegaBka, 2-5 — OLEHKH.
Onucars kak rinodanbHble JaHHBIE CTPYKTYPY KapTOYKH, KAPTOTEKY - MACCHB CTPYKTYP
pa3zmepa 1000, uuciio kapToueKk B MaCCUBE.
Hanucarts ¢pynkiuio K OTUMCIIEHHWIO, Beiatoliyto Ha 5KpaH JaHHBIE O CTYACHTAX, HMEIOLINX
3 u bosee oTpuLaTeNbHbIE OLICHKH (1 1K 2): HOMEp rpyNIibl, HOMEP 3a4€THON KHIKKH, IEPEYCHb
oueHok. Ecin Takux CTyIeHTOB HET, Ha DKpaH BbIJIAaeTcs COOOLICHHUE,
12. .Hanucate (yHKIHIO C apryMeHTaMH X,N, BBHIYHCIAIONYIO 3HAYEHUE BbIPAKEHUS
sinx sin2x sinnx
1+ T)(l + T) (14 T)
13.KaproTeka Hanuuus TOBAapOB B Mara3MHe OpraHu3oBaHa B Bujie maccuBa. Kaprouka
COJICPKUT:
® K07 TOBapa — 9-3HauHOE LENOoe;
® 1IEHY €UHMILI TOBApa B PyOIIsX — BELIECTBEHHOE;
®  YKCJIO eJAMHMUI]I TOBAPA — BELIECTBEHHOE.
Onwucars kak rinodanbHbIE JaHHBIE CTPYKTYPY KapTOYKH, KAPTOTEKY - MAacCHB CTPYKTYP
pasmepa 1000, unciao kapTouek B MaCCHUBE.
Hanucars ¢ynkuuto [TPOJIAXKA ¢ aprymeHTaMu «KoJ TOBapa», «4UCI0 NPOJAHHBIX €IUHUID),
KOPPEKTUPYIOLIYI0 COOTBETCTBYIOLIMH AN1eMEHT MaccuBa. Ecinu ToBapa ¢ 3a1aHHBIM KOJIOM HET,
WIM MOJy4YeH OTPHULATENbHBIH OCTATOK TOBapa, Ha OKpPaH BBIJACTCA COOTBETCTBYIOLIEE
Cco0O11IEeHHE.

14. Hanucates (QyHKIUIO C apryMEeHTaMHu N, X, BBIYUCIAIONLYIO 3HAYEHHE BhIPAKEHHS
1| 2 3 n+1

x+x(x+1)+x(x+1)(x+2)+ +x(x+1)---(x+n)
3. Kaproreka CTyAEHTOB, CHAIOIUX YK3aMEHbI, OpraHu3oBaHa B Buje maccusa. Kaprouka
CO/ICPIKHUT:
® HOMEp IPyNIIbl — 3-3Ha4YHOE LIEJIOE;
e HOMEp 3a4eTHOM KHHKKH — 9-3HauYHOE 11eJ10¢;
® MACCHB OLIEHOK — 5 DJIEMEHTOB.
3nauenus ouenok: 0 — sk3amena enie He Ob110; 1 — HegaBKa; 2-5 — OLIEHKH.
Onucars kak rinodanbHbE TaHHbBIE CTPYKTYPY KapTOYKH, KAPTOTEKY - MACCHB CTPYKTYP
pasmepa 1000, unciao kapTouek B MaCCHUBE.
Hanucars ¢ynkuuio PE3YJIBTAT ¢ aprymeHTOM «HOMEp TIpYIIbD», BBIAAIOLIYIO HAa JKpaH
JlaHHbIE O PE3yJIbTaTaX CECCHM CTYAEHTOB JaHHOH rpynmnbl: Ner/m, HOMEp 3a4€THOH KHUKKH,
NepeyYeHb OLIEHOK.
15. Hanmcars (QyHKUMIO C apryMeHTaMM: LE€JI0O€ N, BEUIECTBEHHBIH MaccuB  a,
BEILIECTBEHHOE X, BEIYHCIIAIOLLYIO 3HAYEHHE IPOU3BOJHON MHOTOYJIEHA
Py(x) = apgx" + a;x" ' + -+ a,_1x + a,
16. KaproTeka cTy1€HTOB , CAAIOIIMX DK3aMEHbI, OpraHM30BaHa B BUje maccusa. Kaprouka
COJICPIHKUT:
®  HOMEp I'PYIIIbl — 3-3HAYHOE 1IEJI0E;
e HOMEp 3a4eTHON KHHIKKH — 9-3HauHOE 11eJ10¢;
® MACCHB OLIEHOK — 5 2JIEMEHTOB.
3nauenus oueHok: 0 — sk3amena enie He Ob110; 1 — HegaBKa; 2-5 — OLIEHKH.




Onwucars kak riodajgbHble JaHHBIE CTPYKTYPY KAapTOUYKH, KApTOTEKY - MACCHB CTPYKTYD
pasmepa 1000, unciao kapToueK B MacCHBE.
Hanucars ¢pynkuuro OTJIMYHUKU, Bbraaromyio Ha 9KpaH JaHHbIE O CTYIAEHTAX, UMEIOIIMX
TONBKO OLeHKH 5 (1ubo 0): HOMep TpymIbl, HOMEpP 3a4ETHOH KHHKKH, MepedeHb oueHok. Ecnu
OTJIMYHUKOB HET, HA DKPaH BBLIAETCS COOOLIEHHE.
17. HanucaTts GyHKIHMIO C BELECTBEHHBIMU apryMeHTaMu X, h, BO3Bpaliaomnyo 3HaueHue
P(x+h)—P(x=h)
y(x) =——F—— e
P(x) = x5 + 2x13 + 3x11 + .- + 7x3 + 8x
18. Ilpsimoyronbhas Matpuua (aij)nm (n < 10, m < 10) npeacrasieHa B BHUJIe MaccHBa,
COJIEPIKALLETO TOJBKO HEHYJIEBbIE KOI(D(OULMEHTBI MATPULIBL. DJIEMEHT MAacCHBA COJICPAKHUT:
e HOMEP CTPOKH I;
e Homep crTosadua j;
e k0dpPUIUEHT ajj — BELECTBEHHOE.
Hanucars QyHK1MIO, BOCCTAaHABIMBAIOILYIO MAaTPHULLY.
CrtpykTypa, onpejensiomnas JIeMeHT MacCUBa, pa3Mep MacCHUBa, YUCIIO DJIEMEHTOB B HEM, CaM
MaccuB, BeuectBeHHas marpuiia A[10][10] omuceiBalOTCs Kak BHEHIHUE TAHHBIE.

19. Kakoe uucio Oyaer HaneyataHo Ha HKpaHe [MOCHE BBIIIOTHEHHS IPOrpaMMbI?
#include <stdio.h>

int val = 0;

int func(int a) {
val += a;
return a;

}

int main () {

if ( func(l) || finc(2) )
val +=4;
printf ("%d4d", wval);
return 0;

}

20. Yo Oyzaer BBIBOAMTD CleaylolIast nporpamma?
#include <stdio.h>
int main () {
int 1 = 0;
while(++1i < 5)
printf ("%d",1i%2);
return 0;

}
21. SBngercs nu Tun char eno4YuciIeHHBIM?

22, VKaxuTe CTPOKE, B KOTOPHIX HE COKEPKUTCS ONOKa
volid main{

int **a;

a=1; /71
*a = 10; /] 2
*rkg= 100; // 3

}

23. Yo BBIBOAUT ClEAYIOUMH (ParMeHT pOrpamMmbl?
const int x=5;
const int *ptrx;



ptrx = &x;
*ptrx = 10;
printf ("%d",x);
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Jucummmuaa OCHOBBI IPOTPAMMHUPOBAHUS

Hepeqeﬂb TEOPETHYECKHUX BOIIPOCOB Il KOHTPOJIbHBIX paﬁo'r

CKONBKO €IHHHMIL B JBOMYHON 3anucu aecatuyHoro gucna 194,57

bazoBbie Tunbl AaHHBIX: ONMCAaHME, MHULMANM3auus nepeMeHHbiX. IIpaBuna samucu
KOHCTAHT. YTO onpeaessieT TUIl JaHHOTO.

BHemiHue ¥ BHENIHUE CTaTHYECKUE [1EPEMEHHBIE.

JlokanbHble nepeMeHHbIe, IOKANbHbIE CTATUYECKUE IEPEMEHHBIE.
CranaapTHbIN BBOJI — BBIBOJ.

Ycnosuslii onepatop. [IpaBuna BeluucieHUs yCIOBUSL.

Oneparop BeiGopa. Oneparop break.

Onepatops! LUKJIA: PAaBHJIA 3aIIMCU U BbINOTHEHUs . [Ipumepst.

Onepatopbl LMKIIA: BLITOJTHEHUE ONepaTopoB break u continue.

s MaCCHBbI, MHOTOMEPHBIE MACCUBLIL: OIMHUCAHHUE, HHHUITHATTA3A1IUA, 06paLueHHe K MdCCHBY.

L1,

Metoz I'opuepa Bbrumcienus 3naueHust MHorowieHa. [Ipumepst.

. YKazatenu: onucaHue, ornepainn pasajpecaini U B3ATus aapeca, aapecHas apudmMeTuka.
13;
14.
I3:

Vkazarenu: BelIeEHHE U OCBOOOIKIEHHE NTUHAMUYECKON ITaMsATH.
MaccuBsbl 1 ykazatenu. MaccuBbl yka3aTesei.

OyHKIMK: onpeeneHue GyHKIuM, odpalieHie K (yHKIUH, BBITOIHEHHE (DYHKIIUH.

.OyHKUMU: nepegaya aprymMeHTOB MO 3HAYEHUI0O M MO ykazaremo. MaccuBbl Kak

apryMeHTbl (PyHKLUH.

VYkaszarenu Ha QyHKUHIO. DYHKIMS KaK apryMeHT (PyHKLIHN.

. Pexypcusnsle ¢pyHKIUM, IPUMEP BbIMUCTEHHS n!.
19:
20.
21.
22.
23,

CoptupoBka gaHHbIX. Anroputm coptuposku. [Ipumep.

CTpyKTypbl JaHHBIX: OIUCAHUE, OOpAILEHHE K YIEMEHTAM CTPYKTYPBL.
Tun panueix nepeuncnenue. [pumep.

Onepatop typedef. [Ipumeps! ucnosb3oBaHus.

TexcroBsie (haiuibl: goctyn k (daity, hopMaTupoBaHHbIA BBOJ — BbIBO/I, [TOCHMBOJIbHBIN
BBO/1-BBIBO/1; IOCTPOYHBIN BBO/] — BEIBO/I.



Kadenpa nndopmanimoHHBIX TEXHOJIOTUN

KommuiekT (pa3sHOypOBHEBbIX) 32/1aHUM 1JIfl BHINIOJIHEHUS TeCTa

no aucuuminuae OCHOBBI IPOrPaMMHUPOBAHUS

(HAHMECHOBAHHC THCLHITHHEL)

1. 3apanus HAYAILHOIO YPOBHSH
2. 3apanus 0a30BOr0 ypOBHS
3. 3ajanus yri1y0JIeHHOI0 YPOBHH

B xauecTBe 3ajaHui pa3nM4HOro YpPOBHA AU HEKOTOPBIX TEM IIPEAIaratoTcs BOIPOCHI IS
CaMONPOBEPKHU U 00CYKICHHUs, a TAKIKE TECTOBBIC 3aJaHUs 110 TEMaM Kypca.

Pasjes1 OcHOBHbIE KOHCTPYKIUH NPOIPAMMHPOBAHUS
Tema 1. AllropuT™MbI U €ro CBOICTBA
3adanua nauanbHo2o (PenpoOyKmMuUBHO20) YPOBHS.:
1. Asnroput™ — 9T10:
a) Habop KOMaH/I sl KOMITLIOTEPA;

6) OTPAKEHHUE NMPEAMETHOTO MHPA € NOMOLIBK) 3HAKOB U CUI'HANIOB, NPEJHA3ZHAYEHHOC [JIs
KOHKPETHOI'O UCIIOJIHUTENA]

B) HOHSATHOE M TOYHOE MPEAIUCAHHE HCIOIHHTEIO COBEPIIUTH IOCIEA0BATEILHOCTD
NeHCTBHH, HAlIPABJIEHHBIX HA JTOCTH)KEHUE MOCTaBICHHON LIENH;

I') MHCTPYKLHA 110 TEXHUKE 0€30MacHOCTH.
2. Kaxoii u3 JOKyMEHTOB SIBISIETCSI aATOPUTMOM?
a) npaBula TEXHUKH 0€301aCHOCTH;
6) MHCTPYKLUS 110 IPUTOTOBJICHHUIO TTHIIIH;
B) PacIUCaHUE IBUIKEHUS MTOE3/10B;
I') CIIMCOK KHUT B IIKOJBbHOW OUOIHOTEKE.
3. 'paduueckoe npesacraBneHue aaropurMa — 3To:

a) crnoco®d MpeACTaBICHHA  aNrOpuTMa C  TOMOIIBI  IeOMEeTpudeckux  uryp;
0) cxemaTnyHOE M300paKEHHE B IPOU3BOJILHON (hopMme;

B) IpeAcTaBieHue anropurma B Gopme rabnmii;
I') Ipe/CTaBlIeHHE AIrOpUTMa B BUjE rpaduka.
4. Kakum cnocobom He MOXKeT ObITh 3a/1aH alnropuTm?
a) CIIOBECHBIM;
0) bopMynbHbIM;
B) rpau4ecKum;
I') Ha A3bIKE NPOrpaMMHPOBAHHUS.
5. Ha xoro paccuurtas ainroput™, HalUCAHHBIH HAa €CTECTBEHHOM fA3bIKe?
a) Ha 4YeJIOBEKA;
0) Ha KOMIIBIOTEP;
B) Ha poboTa;
') Ha BCEX OJAHOBPEMEHHO.



3adanusa 6a306020 (PeKOHCMPYKMUBHO20) YPOBHS

1. CBORCTBO anropuT™Ma ouckpemHocms O3Ha4aeT:
a) UTO KOMaH/bl JOJDKHBI CJIEZ0BATH MOCIEI0BATEIILHO APYT 3a APYTOM;
0) uTo Kaxas KoMaHAa JO/KHA ObITh ONMCAHA B PAaCUETEe Ha KOHKPETHOIO HCIIOJIHUTENS,
B) pazOMeHue aaropuTMa Ha KOHEYHOE YUCIIO IPOCTHIX 1IaroB;

1") CTpOTroe IBMIKCHUE KdK BBEPX, TAK U1 BHU3.

2. Kakylo CMBIC/IOBYIO Harpy3ky HeceT i 610K

a) 010K BBO/Ia-BLIBOJIA;

0) 6110k Hauana AropUTMA;

B) O/IOK BBLIYHCIIEHHUH;

I') IPOBEpPKa yCIOBUS.
3. CBOMCTBO aJITOPUTMA OOHO3HAYHOCHb O3HAYAECT:

a) 4TO KOMaH/1bl JOJKHbBI CII€0BATh OCIEA0BATENILHO APYT 3a APYIOM;

0) pasbueHue anropuT™Ma Ha KOHEYHOE YHCIIO MPOCTHIX 11AroB;

B) MCIIOJIB30BAHHE JTHO0OBIM UCTIOTHUTEIIEM;

I) 4TO AATOPUTM JOJKEH COCTOATh U3 KOMaH/, OJHO3HAYHO MOHMMAEMbIX HCIIOJIHUTEIEM.
4. CBOHCTBO QJITOPUTMA MACCOB0CMb O3HAYALT:

E:l) 4TO aAJITOPHUTM OOJIKCH obecreunBaTh BO3MOIKHOCTHL €ro NpUMEHCHUA 71 PELICHUA
OJHOTHIIHBIX 3aa4,

0) uTO KaXk1as KOMaHJa JOJKHA ObITh ONMCAHA B PACUETE HA KOHKPETHOIO UCIIOIHUTEIS;
B) pa30OHEHHE allrOPUTMa Ha KOHEYHOE YHCIIO POCThIX LIAroB;
I') UCHO/Ib30BAHUE JTHOOBIM UCIIOITHHTENEM.

5. HaszoBuTe OCHOBHOE CBOHCTBO aJIrOpUTMa, KOTOpPOE OOECNeuMBaeT IOJIy4E€HHE pe3ylibTaTta
MOCJIE KOHEYHOT'0 YHCIIa HIATr0B:
a) AUCKPETHOCTD;
0) 0JIHO3HAYHOCTD;
B) MacCOBOCTb;
I') pe3yJIbTATUBHOCTb.
3adarus y2nyoaeHHo020 (meopuecko2o) VpoeHs
1. AsropuT™ Ha3bIBACTCSA LUKINYECKUM, €CIIH:
a) oH cocraBlieH Tak, 4TO ero BBITTOJIHEHUE npeanonaraer
MHOTOKpaTHOE MOBTOpPEHHE OJIHUX H Tex Ke JIeHCTBUI;
0) Xom €ro BbBINNOJHEHUS 3AaBUCHT OT MCTHHHOCTH TEX MJIM HWHBIX YCJIOBHH;
B) €ro KOMAaH/Ibl BBIMOJIHAIOTCS B MOPSIKE UX €CTECTBEHHOI'O CIEIOBAHUS JIPYT 3a APYroM
HE3aBUCHMO OT KaKUX-T100 YCIOBUH.
2. OnpejenuTe 3Ha4€HHE IEPEMEHHOMN € [OCIIE BLIMOIHEHH CAEAYIOIIEro (hparMeHTa ajaropuTma.
a:=120
b := 100
a:=a+b/2
eciib TOC:=b+a
nHauec:=b+a/2
BCE

3. Haiiti 3HaueHne BhIpaXKEeHHS



10/3 = 14 % 5 =

123 /4 = -17% 5 =
-17/5= -17% -5 =
11%5=

4. B AJITOPUTME, 3alTMCAHHOM HMIKE, HCNIOJIB3YHTCA LEJIOYHCIICHHBIC IIEPEMEHHBIC. OnpeaennTe
3HA4YCHHE ﬂBpCMCHHOﬁ Yy MOCHE UCIMOJHCHHUA JAHHOTO aJIrOpUTMA!

y=-1
x=y*5-10
y=x/10+5

5. OnpeaenuTe 3HAYCHUE MEPEMEHHON € MMOCIIE BBINOJIHEHUS CIEAYIOIEro (parMeHTa aropurma

o o =
oo
=

9]

HHA4e C (=
BCE

=40

Tema 2. Cpeaa nporpammuposBanus Ha Cu/Cu++. Ilpocrbie nporpammsel. CTpykTypa
aAJIropuT™MAa

3adaHus Ha4antbHO20 YPOBHSL!

1.

CocraBbTe MporpamMmy Uit BBIYMCICHUS TUIOILA/AN TPAMELIMH 10 33 JaHHBIM OCHOBAHUSM d,
b u BeICOTE .

CocraBbTe nporpammy i BBIMMCICHHS JUIMH BBICOT TPEYTOJIbHHMKA, Y KOTOPOTO JUTHHBI
CTOPOH a, b, c.

CocraBbTe nporpaMmy JUist BBIMMCICHUS JUIHH Me/IMaH TPEYrojdbHUKA, Y KOTOPOTO JIJTHHbI
CTOPOH a, b, c.

CocraBbTe nporpaMmy BBIYHCIIEHUS CyMMbI U Pa3HOCTH JBYX OOBIKHOBEHHBIX JIpOOEH.

CocTaBbTe NporpaMmy JiJisi BBIMUCIEHUS IPOU3BEINCHUS U HACTHOTO JBYX OOBIKHOBEHHBIX
npo0eii.

3adanus 6azo8020 yposeus

1.

CocraBpTe nporpammy st BBIYUCICHHMS AaBlIE€HUA €TO0A JKMAKOCTH MIOTHOCTBIO 7
BBICOTOI A HA JTHO COCYy/a.

Uner k-5 cexynna cyrok. Onpenenure, CKOAbKO MOAHBIX YaCOB M MHHYT MPOLUIO K 9TOMY
MOMEHTY OT Hauaja CyTOK.

B mkonsHOM KOpHIOpE MUIMHOM 65 M HY)KHO BBIKPacUTb 110J1. Bbikpacus uacts kopuaopa
UHHOR 22 M, u3pacxonoBanu A ke Kpacku. CKOJBKO €Ile HYKHO Kpacku, J1O0KPacuThb
xkopuzxop?

Yro0bl cBapUTh 4 MOPLUYU NUIIEHHON Kally, HY)HO B3ATh 220 2 nuueHa, 1 7 monoka u 30 2
caxapa. CkobKo noTpedyercs 3TUX NPOAYKTOB, 4T00b! cBapuTh N nopuui kamm?
Vuupepmar B HosiOpe mnpojan ToBapoB Ha A maH. p., uyto Ha 15% Oonbue, yem B
okTs0pe. Ha kakyio cymmy ObliId NpoJaHb! TOBAaph! B OKTA0Ope?

3adanus yenyba1eHHo20 ypoeHs



CocraBbTe MporpaMmy Jjsi BBIYMCICHHS HEOOXOAMMOH Macchl COJIM MU BOABI A
[PUIOTOBIEHKsS PACTBOPA MACCOMH m 2 C MAacCOBOM o€l w.

H3sectHa CyMMa OACHECT, HMCIOLIAACA Y MOKYIATEIa U CTOUMOCTh OJIHOH COMHHULILI TOBApA.
CKOIBKO COUMHHII TOBApa CMOXKCT KYIIUTh NOKYIIATEIb H KAKOBd €T0 c;[aqa?

CocraBbTe nporpaMmy 1A BbIYHUCIECHUA CYMMBbI LIHCt)p BBCICHHOIO C KJIABHATYPHI
TPEX3HAYHOI'0O HATYPAIbHOI'O YHUCIIA.

Jlanbl KaTeThl NIPAMOYTOILHOrO TpeyronbHuka. HaliTi ero runorenysy u miomanb.
Jlana cropoHa paBHOCTOPOHHErO TpeyroiabHuka. Haiitu ero miomass.

Tema 2. J/InneiiHasi  yCJI0BHASI CTPYKTYPA AJIropuTMa

3aoanus HavanbHO20 yPOBHA:

1.

5.

Cpenuuii paguyc siina aoMamiHed Kypuubl 5 cum, a uHKyOaropHoit — 4 cu. CKOJIBKO
MHKYOATOPHBIX SIUL[ COOTBETCTBYET AECATKY AoMalIHUX? CKOIBKO CIKOHOMHUT XO3siKa,
MOKYTIas AECATOK AOMAIHUX SHIIL.

Bbalbymika BskeT B Helenw 3 napbl IETCKUX HOCKOB, Napy JKEHCKUX W Napy MYKCKHX U
npogaer ux. Cuuras, 4yTo B Mecsle 4 HeAeNU, ONpeAenuTh, Kakyo npubdbulb 6adymika
HMEET 3a MECHLL.

CocraBbTe mporpaMMmy JUls BbIYMCIEHUS MAacChl MJIACTHHBI NPAMOYTOJbHOH (HOpMBI CO
CTOPOHAMHU @ U b.

Cunras, uro 3emns — uaeansHas cepa ¢ paauycom r = 6350xu, onpeienuTh pacCcTosiHIE
J10 JIMHUM FOPU30HTA OT TOYKY C 3aJaHHOM BBICOTON Haj 3eMiei.

Jana nnuna pedpa ky6a. Haiitn 06beM kyba u mnomaas ero 60K0Boil MOBEPXHOCTH.

3adanusn 6az06020 ypoeHsi

1.
2

HsBecten 00bem 1 Macca Tena. OnpeaenuTs IIOTHOCTh MaTepUaa 9Toro Tejia.

M3BecTHO KONMYECTBO KUTEINEH B FOCYJAPCTBE M IJI0LIA1b ero Teppuropuu. OnpeaeiuTsb
IJIOTHOCTb HACENIEHUs B ITOM I'OCY1apCTBE.

Jlanbl ocHOBaHuUE U BbICOTa paBHOOeApeHHOM Tpaneuuu. Hailtu ee nepumerp.
JlaHbl AJIMHBI CTOPOH NPSMOYTOJIBHOTO napannenenunena. Haiitu ero odvem u miomans
O0KOBOH OBEPXHOCTH.

TpeyronbHUK 3a71aH CBOMMH KOOpAMHATaAMU CBOUX BepiuuH. Halitu nepumerp u miomans
TPEYTrOJIbHUKA.

3aoanusa yenybaeHHo2o ypoeHs

1.
2
3

Jlano nenoe yersipexsHauynoe uuciao. Haiitu cymmy ero nudp.
Jano uenoe yersipex3HavyHoe ykciao. Haiitn npoussenenue ero uudp.

BrikypuBast ojHy curapery, 4ejI0BeK TepsieT IiTh MUHYT KU3HH. CKOJIBKO JIET JKU3HU OH
norepsiet, eciau OyAeT KypuTh N JHEH, 10 M CUrapeT B JIEHb.

Haiitu cymmy nepBoii u nocneane udpsl JaHHOTO YETHIPEX3HAYHOIO YHCIIA.
[TomeHsaTH MECTAMHU HEPBYIO U MOCIECAHION HU(PY JAHHOTO TPEX3HAYHOTO YHCIIA.
Jano uucno N < 99. Jlonucars B Ha4ano u B KoHen yucna uudpy k.

Tema 3. Ucnoab3oBaHue YCJIOBHOIO ONEpPaTopa M YCJAOBHLIX Bbipamenuil. Oneparop
BbIOOpa

3aoanus Ha4aIbHO20 YPOBHA:

1.

Jaubl Tpu nensix uuciaa. HaliTw KOIM4eCTBO MOJIOKHUTEILHBIX U OTPULIATENIBHBIX YUCEN
B MCXOJIHOM Habope.



ﬂaﬂb[ TPH BELICCTBEHHBIX YHUCIA. BriBectu BHauane HaAHMCHBIIICE, a4 3aTCM HauOoJIbIIEE U3
JABYX OCTAaBUIMXCSH YHMCEIL.

Jlanbl yeTbIpe B BeLIECTBEHHBIX uncia. Halitu npousseaeHne 1ByX MEHBIINX U3 HUX.
Jlanb! yeTbipe nenbix yucna. Haiitu cymmy 1Byx 0OJBIIMX U3 HUX.

Jauer Tpu nensix uucia. BoiBectu BHauane HauOonbliee, a 3aTeéM M3 OCTaBIIMXCA —
HaUMEHbIIIEE.

3aoanus 6azo6020 yposHs

1.

o W e

3HaueHuUs HETBIPEX IMEPEMCHHBIX IIOMEHATL MECTaMH Tak, yToOBl OHM OKa3a/IHCh
YHNOPAOOUYCHHBIMH 110 BO3PACTAHUIO.

3HayeHUsT YETBIPEX [IePEMEHHBIX ITOMEHSATh MECTAaMM TakK, 4YTOObl OHHM OKAa3aIHUCh
YHOPSI0UEHHBIMH 110 YOBIBAHUIO.

Jlaubl Tpu yucna. BeIBECTH MOPSAKOBBIA HOMEDP OOJIBIIETO U3 HUX.
Jlaus! Tpu uucna. BeisecT BHauvane Ooibliee, a 3aTEM MEHbILEE U3 HUX.
Jlaus! Tpu uncna. BeiBecTu BHavane MeHbllIee, @ 3aTEM MEHbILIEE U3 OCTABLIMXCS.

Jausr Tpu nepemenusie BewectsenHoro tuna: A, B, C. Ilepepacnpenennts 3HaueHUs
JaHHBIX MEPEMEHHBIX TaK, 4TOObI B A 0Ka3ajl0Ch MEHbILIEE U3 3HAYeHUI, a B C — DoJbliiee.

3adanus yenybieHHo20 VPOBHS

1.

AN

Jano TpexsHaynoe 4ucno. OnpeaennTb, KPaTHO JIM YETBIPEM IIPOU3BEIEHHE ero Ludp.
Jano tpexznaunoe uucno. OnpenenuTs, KpaTHO JIU POU3BEACHUE ero nudp vuciy da.
Jlano natypanbHoe uncio. BepHo 11, 4TO OHO 3aKaHYUBAETCS 4e€THOI Ludpoit?
Onpenenuts, SBISETCA JIM TPEYTOILHUK CO CTOPOHAMHU @, b,c paBHOGEIPEHHBIM.

Jano aBy3Haunoe uncno. Onpenenurs, BXOAUT J4 B Hero nudpa 3.

Tema 4. I{uka ¢ napamerpom. PekyppeHTHbIE BbIMHCICHHSA

3aoanus Ha4aIbHO20 YPOBHA:

1.
2.

CocraBbTe nporpamMmy, KOTopas Belauciser cymmy uucen ot 1 go 100.

CocraBbTe nporpaMmy, KOTOpas BBIMHCIACT CYMMY YHCEI OT 1 A0 n. 3nauenue n BBOOUTCA
C KIIaBHATYPBHIL.

CocraBbTe nporpaMMmy, KOTOpasi BBIYMCIACT IPOU3BEACHUE Yncen oT 1 10 n. 3HaueHue n
BBOJMTCS C KIIABUATYPBHI.

CocraBbTe nporpamMmy, KOTOpasi ONpeessieT KOJUYECTBO OTPHLATEIbHBIX, KOJIUYECTBO
MOJIOKUTENIBHBIX U KOJUYECTBO HYJIEH Cpeau BBEICHHBIX YHCEN. 3HAYEHHE N BBOJUTCS C
KJIABUATYPBbL.

CocraBbTe mnporpammy, KOTopas nedaraer Tabiuily epeBoja pacCTOSHHUN U3 AIOHMOB B
cantumeTpsl (1 qroiim = 2,5 cM) i1 3HaveHuit uiMH ot 1 1o 20 a1o0iMos.

3adanus 6azo6020 yposeHs

1.
2.
&

Haiitu npousseneHue qBy3HaYHbIX HEYETHBIX YMCEN, KpaTHbIX 13.
Haiitu cymmy umcen or 100 no 200, kpatubix 17.

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

CocraBbTe mporpaMmy, KOTOpas BBIYHC/SIET MpOM3BeAeHHE KyOoB umcen or 1 10
BBE/ICHHOT'O YHCIIA N.

B 6puraze, paboraronieil Ha ybopke ceHa, umeercs n ceHokocuinok. [lepsas cenoxkocuika
pabotasa m uacoB, a Kaxjaas ciaeaytomas Ha 10 mMuHyT OOjblIe, YeM OpeabLIYyIIAs.
Cxkomnbko yacoB npopadoraia Best Opuraga?

3aoanusa yenybaeHHo2o ypoeHs



3.
4.
5.

JlaHbl HATYPAIBLHOE YUCIIO N U AeHCTBUTENLHOE X. Boiuncnuts: x/1!+ x/2! +...+ x/nl.
Haiitn nauGonbliee M HauMmeHbliee 3HaueHue ¢Qynkuuun y = 3x2+ x —4, eciu Ha
3a7laHHOM HHTepBane [a, b| x uzmensiercs ¢ marom 0,1.

Myctsa; =1;a, =k -ay_y +1/k, (k = 1,2,...). lano narypaibHoe n. [onyuuts a,.
[ycts a; = 1; a, = agp_1/k + k (k= 1,2,...). lano narypansuoe n. [lonyuuts a,.
CocraBuTh MporpamMmy, ONPEeI IOy, IBISCTCS JIM JAHHOE YHUCIIO N MPOCTHIM.

Tema 5. Iluk ¢ npej- 1 nocryciiopueM

3adaHus HA4ANLHOZO VPOBHA:

1.
2

CocraBbTe OporpaMMy BbLIMHCICHHUA CYMMb] BCEX ABY3HAYHBIX YHCEIL.

Hanumure mnporpaMMy BbIBOJA BCEX YETHBIX uHCel B jauanasoHe or 2 go 120
BKJIIOUUTEJILHO.

Hanumure nporpammy onpezieneHust CyMMBbI BCEX HEUETHBIX YHCEN B JiMana3one ot | 110
99 BKIIFOUHUTEILHO.

Hanumure nporpaMmy onpeaeneHus HicalbHOro Beca i 15 B3pocnblx a0Aeid mo
tdopmyne: M. sec = poct — 100.

Hanumure mnporpaMMmy BbIYUCIEHHS CPEIHEr0 IEOMETPHYECKOr0 MOAyJeH IBYyX
BBE/ICHHBIX C KJIABHATYPhI LIEJIBIX YHCE. Y CIOBUE BBIXO/A U3 1IMKIIA — 3Ha4YeHue oT | 10

20.

3adanusn 6az06020 ypoeHsi

1.

C xi1aBHATypbl BBOASITCS YHUC/A U OCIEA0BATENBHO CyMMUPYIOTCs. HalTh cyMMy Kamxaoro
TPETHErO U3 ITUX YHCEIL

Hanumure nporpamMmy, KoTopast BeiBe/eT Ha dkpad 10 cTpok mo 5 ciayuyallHbIX 4HMCen B
nuanaszone 0...36.

Hanumure nporpammy, kotopas 6 pas tpeOyer y Bac naponb, Hampumep 111, u ecin
naposib NpaBUWIbHbLI, TO nieyataeT coobuienune «Momoaen!»

CoctaBbTe MPOrpaMmy BBIUHCIICHUS CTEIICHH YMCIa K ¢ HATYPAIbHBIM [TOKA3aTeIeM 1.

CocraBbTe nporpaMmy nojay4eHHUs B NOPAIKE yﬁbIBaHHH BCECX ,;‘J,CJ'II/ITCHGFI JaHHOI'O 4HCIIa
n.

3adaHus y2nyoneHHo20 YpoeHs

1.
2.

3.

Paznoxuts uncio Ha [MPOCTBIC MHOYKHUTEIH.

Jlaubl HATYpabHOE YUCIIO N U JeUCTBUTENbHOE X. Boruuciuts: x/114+ x/2! +...+ x/nl.

Jlanbl 1Ba HATYPAJILHBIX YUCIA M M N — YUCIUTENb U 3HAMEHATeNb apobu m/n. Tpebyercs
COKpPATUTh APoOb, HACKOIBKO ITO BO3ZMOKHO.

[MudparopoBsiMu HA3BIBAKOTCS TPOWKH HATYPaIbHBIX uucen a,b,c ynoBieTBOpsIONIME
ycnosuto a’ + b? = ¢?. Hanpumep, nudaroposoii sBisercs Tpoiika uucen 6, 8, 10.
Haiinute Bee Tpoliky nudaropoBbiX YHCE, HE MPEBbIIAIOMUX 25.

CoBeplICHHBIMU HA3bIBAIOTCS YHUCIA, PaBHbIE CyMMe cBOMX jenureneil. Hampuwmep,
COBEpILIEHHbIM sBisgeTcss 4yuciao 28, pasHoe 1+2+4+7+14. Haiinure Bce COBEpIICHHbIE
yucna B uatepsaie [1; 1000].

Tema 6 -7. PekyppeHTHbIC U HTePALHOHHbIE BLIYHC/IEHUS

3adanus HAUAIbHOZO YPOBHS!

1. Hanucats GyHKIUIO ¢ BEIIECTBEHHBIMU apryMEHTaMH X, €, BBIMHCISAIOUIYIO ¢ TOUHOCTBIO
J10 € 3HA4YEHUE OECKOHEUYHOU CYMMbI



x—1 (x—-12% (x-1)°
+ 7t 3
X 2x 3x

CyMMHpOBaHHE IPEKPALIACTCS, €CIIM OYEPEIHOH HWIEH CyMMbl CTAHOBHUTCS 110 aOCOMIOTHON

BCJIIMYHHEC MCHBIIE E.

+-  (x>0.5)

Ecan x<0.5, Bo3Bpaiaemoe 3Hauenue pasHo 0.
Haneuarars Tabnuity 3uauenuit pyukiuu s x = x0, x0-+h, ..., xk.
Benuuunst ¢, X0, h, Xk BBOAsATCS ¢ KITaBHATYPBI.

2. Hanucate yHKIUIO ¢ BELIECTBEHHBIMH apryMEHTaMH X, €, BBIYUCIIAIOIIYIO C TOUHOCTHIO
10 € 3HA4YeHHE OECKOHEYHOW CYMMbI
3

5 T

; % % i %
1 1.-2-3 1-2:3-4:5 1-2:---7
CyMMHpPOBaHHE MPEKPALIACTCA, €CIU OUEPEAHON WIEH CYMMbl CTAHOBUTCSA MO a0COIIOTHOH

BCJIMYHHEC MCHBIIE E.

+oe (x>1)

Ecaun x<1.0, Bo3Bpaiaemoe 3Hauenue pasxo 0.

B TekcroBsiii ¢aitn np.dat 3anucats Tabauny sHavenuit pynkuuu s x = x0, x0+h, ..., xk.
Benuuunsi g, X0, h, xk BBOAATCS C KJIaBUATYPBI.

3. Hanucars QyHKLHIO C apryMEHTaMHU N, X, BEIYUCIISIOUIYIO 3HAUEHHE

cosx cosSx+cos2x cosx +cos2x +--cosnx
: + — - + o 4+ — : -
sinx sinx+sin2x sinx +sin2x+--+sinnx
Haneuartats Tabnuuy 3nadenuii pynkuun s x = x0, x0+h, ..., xk.

Benuuunel n, X0, h, xk BBOASITCH ¢ KJIaBUATYPBLI.
4. HanucaTs ()yHKLUHIO C apryMEHTaMU N, X, BLIYUCIISAIOULYIO 3HAYEHHE

1 2 2 ) 3 S n.4+1
x x(x+1) x(x+1)(x+2) x(x+1) (x+n)
B tekcroBslii daiin np.dat 3anucars Tabnuiy 3Hadennit Gynxuun pis x = x0, x0+h, ..., xk.

Benuuunsr n, x0, h, xk BBOAATCA ¢ KIaBHATYphI

5. Hanucars QyHKUIHMIO ¢ apryMEeHTaMH N, X, BEIYHUCIISIOUIYIO 3HAUEHUE

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

Benuuunsl n, X0, h, xk BBOASITCS ¢ KJIaBUATYPBI

3adanus 6azoe020 ypoeHs

1. Hantucars QyHKLUMIO C apryMEHTaMH X,N, BBIYUCIAIOLLYIO 3HAYEHHE
sinx sin2x sinnx
B tekcroBslii daiin np.dat 3anucars Tabnuiy 3Hadennit Gynxuun pis x = x0, x0+h, ..., xk.
Benuuunsr n, x0, h, xk BBOAATCA ¢ KIaBHATYphI
2. Hanucats (yHKIMIO C apryMEHTaMH X,€, BBLIYUCIAIOLYIO C TOUHOCTBIO JI0 € Npeen npu 1
—» 00 MOCNEA0BATEILHOCTH
x+2 1 X )
U= W= §(2u£_1 +u2_)' [ =23,

i-1
Eciu a1 HEKOTOPOro N BBINOJIHAETCS YCIIOBUE | Up — u.1_;| <g, T0 lim = uy,.

B TekcroBsiii ¢aitn np.dat 3anucats Tabauny sHavenuit pynkuuu s x = x0, x0+h, ..., xk.



Benuuunst ¢, X0, h, Xk BBOAsATCS ¢ KI1TaBHATYPBI

3. ITocnenoBaTenbHOCTE A, a1, A2, ... 00pa3yercs MO 3aKOHY
Ap-1
Gg=a;=1;, ap=a,2 +2—k, k=23,

Beruncnute P = ag(ap+ai)(ap+aj+az) ... (ap+art+ ... +ay)
MaccuB He HCITOIb30BATh.
4. U3 texcroBoro (aitna np.dat BBOAATCS: LIEJIOE N; BEIIECTBEHHBIE X1, X2, ... Xp.

Beraucianrts

i | 1 1 1
u=—+ + + o +—
X1 XiXp;  XjXpXg X1Xp Xy

MaccuB He UCIIOJIb30BAaTh.
5. U3 tekcroBoro (aiina np.dat BBOAATCA: LIEI0€ N BELIECTBEHHBIE X1, X2, ... Xn.

Beraucianrts

1 + 2 + 3 + + -
u=— wee
X1 X+ Xx; X +x+x3 X1+ x4+ o+ x,

MaccuB He UCIIONb30BaTh.

3adaHus y2nyoneHHo20 YpoeHs

1. U3 TexcroBoro ¢aiina np.dat BBOAATCA: 11€/10€ N, BEIIECTBEHHBIE ap, 41, ..., an (N<30).

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

2. U3 texcroBoro ¢aiaa np.dat BBoASTCA: 11€J10€ N, BEMIECTBEHHbBIE Ao, al, ..., an (N<20).

Hna x=1.0,1.2, ..., 4.0 Hanevarars Tabauiyy 3HaueHuil GyHKIUH

P(x) = apx™ + ap_x" P+ -+ a;x + ag
3. HanucaTs (pyHKIHIO C apryMEHTaMu: 1I€JI0€ N, BEILECTBEHHbIH MACCHB a, BELICCTBEHHOE
X, BBIYMCIISIOUIYIO 3HAYE€HUE MTPOU3BOIHOI MHOTOUIeHA

P,(x) = apx" + a;x"" ' + -+ a,_1x + a,

B TOUKE X.
4. U3 texcroBoro ¢aina np.dat BBoAsTCA: 11e710€ N, BELECTBEHHBIE Ao, al, ..., dn (N<40).
Hns x = x0, x0+h, ..., xk nHaneuarars Tabnuuy 3HaueHuH QyHKUUK

P,(x+d)—PB,(x—d)

rie B(x) = agx™ + a;x" + o+ a1 + a,.
Benuuunsr d, x0, h, xk BBOasATCS € KIaBHATYpHL.
5. Jma x =x0, x0+h, ..., xk B TexcToBBIH (aill np.res 3anucaTh TaONULLY 3HAUCHUH QYHKIUH
y=11x"+10x° + -+ 2x + 1
Benuunnst X0, h, xk BBOAsITCA ¢ KNaBUATYpBHIL.
Tema 8. IIporpamMmupoBanue u ucnoJb3oBanue GyHKuuii
3adaHus Ha4aNbLHO20 (PenpoOyKMUEHO20) YPOBHA:
1. Hanucatrpy (yHKIMIO ONpeieneHus MOISPHBIX KOOPAMHAT TOYKH IO €€ MPSMOYTOJbHBIM
JIEKapTOBBIM KOOpAMHATAM. T = 4/ X2 + y2, ¢ = arctg(y/x).
2. [To 3apanHbIM OTpeskam a, b, ¢, d onpeaenuTh MOXKHO JIM C HX HOMOLIBIO MOCTPOUTH

TpEyFOHbHHK? Ecnn BO3MOKHO, BBIYHUCINWTE II0MAAb IMOMYHYCHHOI'O0 TPEYIrOJbHHKA, €CIIH
HCT, BbIAATh COOTBECTCTBYIOLICC COOGLL[CHHC.



3. Hanucats QyHKUMIO BEIYUCIICHHA MeIHaHbl TPEYrOJAbHUKA M0 3aaHHBIM JUIMHAM CTOPOH.
C ee MoOMOIBIO BBIYMCINTD [UIMHBI BCEX €r0 MEAMAH. (AJIMHA MEJAMaHbl NPOBEICHHON K

1
cropone A, Berumucisiercst no Qopmyse | = E\/ZBZ + 2C? — A?, rne A, B, C — anuusl
CTOpOH).

4. CocraButh (DYHKIMIO /ISl BBIYMCIICHUS MJIOIIA/IA BBITYKJIOTO 4eThipexyroibHuka ABCD,
3aJaHHOTO0 CBOMMH KoopjuHatamu. [ 3TOro ucnonb3oBars GopMyily Ui BEIYHCIEHUS

1
TPEYTONBHAKR § = o |%1Y2 + %2¥3 + X3Y1 — X1¥3 — X2Y1 — X3V

5. Hanucats QpyHKIUIO 1151 ONPEAE/ICHU IOUIAIU TPEYTrOIbHHKA, 3a/IaHHOI0 KOOPAHHATAMHU
BEPILUUH.

3adanus 6a306020 ypoeHs

1. CocraBuTh PYHKUMIO BEIYUCIEHUS 00BbeMa mapa. BeIYHCINTD ¢ €€ OMOLIBIO Cpe/IHEE TE0-
METPHUECKOE Z = 3/V; * Uy * V3, TJI€ V; — 00bEMBI 1IAPOB ¢ paauycamu 13, i = 1,2,3.
2. Onucare  ¢yukuuio TrianglePS(a, P,S), BbUHCISIONYI0O [0 J[JIMHE CTOPOHBI @

V3
PABHOCTOPOHHETO TPEYTOIbHUKA ero nepumetp P = 3 - a u wiowaas § = a? - -

3.0nucats pyakuuio Re ¢ tPS(xq,y1, X2, V2, P,S), Bouncisomyio nepumerp P u momags S
HOPSMOYTOJILHHKA CO CTOPOHAMH, MapaIelbHBIMU OCAM KOOPJAMHAT, 10 KOOPAUHATAM
(x1,¥1), (x3,y,) €ro NpOTUBONOIOKHBIX BEPILIHH.

4. Onucars pyskuuio RingSq(ry,1r;), HAXOAALIYIO ILIOIIA/bL KOJIbLA, 3aKIUYEHHOTO MEKIY
JBYMSI OKPY’>KHOCTSMH C OOLUM LEHTPOM M PaJUyCaMHu Ty U T5.

5. Hanucates ¢yukuuio TrianleRr(a,h) BbMHCISIOUYI0 HEPUMETP PaBHOOESIPEHHOIO
TPEYro/IbHUKA I10 €r0 OCHOBAHHIO @ U BLICOTE /1, IPOBEICHHON K OCHOBAHHIO.

3aoanusa yenybaeHHo2o ypoeHs
1. Onucare ¢ynkuuo Coord(x,y), ONPEACTSIOUYI0 HOMEP KOOPAMHATHOW YETBEPTH, B
KOTOPOH HAaXOAUTCS TOUKA C HEHYJIEBLIMHU BEIIECTBEHHBIMU KOOPAUHATAMH X U Y.

2. Onucars pyukuuio DegToRad(d), HaxoAS1IyI0 BETUYUHY YIia B pajiHaHax, eciu JaHa ero
BeJInunHa d B rpaaycax.

3. Onucars Gynkiuio RadToDeg (1), HaXoASsIIYIO BEIMYUHY yIJIa B Ipajycax, €CiM AaHa ero
BesMuMHa 1 B paanaHax (0 <r < 2 -m).

4. Onucats pyukuuio Leng(x,, Ya, Xg, Yg) BELIECTBEHHOI0 TUIIA, HAXO/ILYIO [UIHHY OTPE3Ka

ABHa MII0CKOCTH 110 KoOpuHatam ero kouuos: [AB| = /(x4 — x5)% + (V4 — ¥5)?.

5. Hamucars dynxumio Perim(x,, Ya, X, Vg, Xc» Y )» HAXOSILIYIO IEpUMETP Tpeyronbuuka ABC
110 KOOPIMHATAM €TI0 BEPILIHH.

Pasjes1 OcHOBHbIC KOHCTPYKIHH POrPAMMHUPOBAHUSA
Tema 9. IIporpamMupoBaHie CTPOKOBBIX JaHHbLIX
3adanus Ha4aIbHO20 (PEnPoOYKMuUEHO20) YPOEHs

1. Jna x=-3.0,-2.7, ..., 0.0 BTexkcToBHIi (aiin np.res 3anucarb Tabauily 3Ha4eHUH QyHKIUH
y=x42x + 3x" + -+ 7x% + 8x

2. lna x=xn, xn+h. xn+2h, ..., xk. Haneuarars Tabnuuy 3HaueHul GyHKIUN



20 2i
i % .
y= ) (—1)' —=—cos(ix)
(21)!
i=0
Bennunner xn, h, xk BBOAATCA ¢ KIaBHATYPBLL.
3. Mna x=-1.5,-1.3, ..., 1.5 B TekcToBbIil (paiin np.res 3anucars Tabauily 3HaueHUN QyHKINH

x2k+1

20
_ _1k :
Y= ;( 1) 250! sin(kx)

4. U3 texkcroBoro daitna np.dat BBogsTCA:

BEIIIECTBEHHBIE X1, X2, ..., X30}

BCILICCTBCHHLIC Y1, Y2, ..., Y40!

Brraucants
X2+ x2 4+ x2, mpux,y; + XV, + o+ Xq5Y15 > 0;
yf + yzz + iif yfo B IIPOTHBHOM CIIy4ae .

5.113 rekcroBoro gaiina np.dat BBOaATCS:

LIeJI0€ N; BELIECTBEHHBIE X|, X2, ..., Xn.

Boeruucnurs

X; npu-2<x; <1
= et g, Yo Yudy  TRE NS {O.Sxi B IPOTHBHOM Clly4ae

MaccuB He ucnonb30Barh.
3adanus bazoeoeo ypoeHs

1. 3anucarh B TEKCTOBBIN (paill Np.res n IMepBbIX 3HAYEHHI MMOCIEAOBATEEHOCTH X1, X2, ...
B (hopme

n

X1

X2

Xn
rae xo=1; x1=3.5; xi=(xi_1+x-._z)f2, 1= 2, 3,
Benuunna n>2 BBOAUTCS C KJIaBHATypbl. MaccuB He UCNOIB30BATh

2.3anucarb B TEKCTOBBIN (hailyl np.res MNpsMOyrojbHYI0 MaTpuly (aij)am B popme:

nm
ajr a2 ... aim
dpl dp2 ... dnm

e @ =2 +2/ij, 1<i<n 1<j<m.

Bennuuner n, m BBOIATCH C KIABUATYPBL. MaccuB He UCI0/Ib30BaTh.



3. 3anucath B TEKCTOBBLI (aill np.res HUKHIOW TPEYTOAbHYIO MAaTPULY (Pij)n+1B hOpME:
n

Poo
P10 Pil
P20 P21 p22

Pn0 Pnl Pn2 ... Pnn
Llensie uncna pij GOPMHUPYIOTCS 110 3aKOHY:
poo=1; pro=p1i=1; pio=pi=1; pi=pi-1j-1 + pi-1j J=1,...,1-1,1=2,3, ...
BenuunHa n BBOAMTCA C KIIABHATYPBI.
4. B texcroBoMm (aitne np.dat xpansTes:
1enoe n;
BEILIECTBEHHAs! MaTpHULIA

ajlp 412 ... din
az1 4 ... d2n
dnl dn2 ... dnn

BbIYHUCIUT CKAIIPHOE MNPOU3BEJACHUE BEKTOPOB, COCTABIAIOUIUX TMEPBYI0 CTPOKY H
nocneaHuit cronder MaTpuusl A.

5. B texcroBoMm (aiine np.dat xpanarcs:
IeJI0€ n;
BELLECTBEHHAs! MaTpULa

ail 42 ... din
a2 422 ... d2n
dnl dn2 ... dnmn

max

Boraucnuts HopMmy Marpuiibli A. HopMy Matpuiibl onpeaensieM kak ——————
F b b P 1sisn(2?=l|a£j|)
3aoanus yenybaeHHo20 YposHs

1. Hanucats (yHKIUIO C BELECTBEHHBIMU apryMeHTaMu a, b, ¢, BO3BpaIlaioOlLyIO LEI0€
3HAYEHHE!

3, ecau oTpe3ku a, b, ¢ COCTaBIAOT PABHOCTOPOHHHM TPEYTONBHUK;

2, eciau oTpe3ku a, b, ¢ cocTaBisAOT paBHOOEAPEHHBINH TPEYTrOIbHHUK;

0, eciu orpe3ku a, b, ¢ HE COCTaBISIIOT TPEYTOJIbHHUK;

1 B OCTalbHBIX ClTy4asX.

2. llocnenoBarelibHOCTL ai, a2, a3, ... 00pa3yercs no 3aKoHy

a;, =152 a; =35, a; =05(a;_,—a;_q1), i =34,

Beruncants 50 nepBbixX 4WiIEHOB MOCIE10BAaTENbHOCTH U 3aHCAaTh UX B TEKCTOBLIH (haiin np.res

— 10 10 uucen B cTpoke, ¢ 3aronoBkoM «HeynopsagoueHHas nociae10BaTelIbHOCTbY.

3aTeM ynopsa04uTh [10CIEI0BATEILHOCTD 110 BO3PACTAHUIO U 3AIIUCATH €€ B TOT ke (haiin — mo
10 gucen B cTpoke, ¢ 3aronoBkoM «llocnaenoBaTenbHOCTh, YIOPSAI0UEHHAs 10 BO3PACTAHUION.

3. IlocnenoBaTenbHOCTL X1, X2, X3, ... 00pa3syercs Mo 3aKOHY
Xg=2;2 x1=3; X = Xi_2/Xi_1), i = 2,3,
Boruucauts nepseie 40 4iIeHOB MOCIEI0BATENBHOCTH U BbLIATh UX HA JKpaH — 110 8 yucen B
CTPOKE, ¢ 3arojioBkom «HeyrnopsinoueHHas nocjae10BaTeIbHOCTbY.



3atem YHOPAAOYHTE NOCIIEN0BATEIBHOCTE 110 YGbIBHHHI-O H BbIJATh UX HA JKpPaH— 1O 8 uncen B
CTPOKE, C 3aroJI0BKOM ((HOCJIB,[LOB&TCHBHOCT]:, YOnopsaaod€HHas 1o YGBIBHHHI-O)).

4. B tekcroBoM daitne np.dat xpansTcs:
BCUICCTBCHHBIEC Aagp, 41, ..., 420,
BeIleCTBEHHbIEC by, by, ..., b2o.
Ucnons3ys GyHKIHIO BEIMUCICHHUS MHOIOWIEHA BBIYUCIIUTh
_ (@ex?° + a;x"% + -+ a10x + ayo) = (boy*® + b1y"” + - + bigy + by)
= (coz?% + €121 + - + €192 + C3p) '
e z=X+Yy; ci=a+bi(1=0,1,...,30).

BenuuuHbl X,y BBOJSATCS C KIABHATYPBL.
5. BenuuuHbl X, y, Z BBOASTCS C KJIABHATYPBL.
Ucnons3ys HeoOXxoauMble (PYHKIMH BHIYHCIUTD
max(x,y,z) min(x,y,z) —max(xy,xz,yz)

= :
min(x +y,x+ z,y + z) + min( x?%,y?, z%)/ max(x?,y?, z?%)

Tema 10. PaGoTa ¢ MmaccuBamu

3adanusn HauanbHO20 (PENPOOYKMUBHO20) VYPOBHS
1. B maccuBe 13 n uMcen HAUTH NEPBBIA OTPULATEIBHBIN JIEMEHT U €TI0 HHEKC B MACCHUBE.
2. B maccuBe u3 n uncen HaAHTH UHIEKC EPBOIO HYJIEBOTO 2JIEMEHTA.

3. B maccuBe U3 n 4uces ecTh X0Ts Obl OAMH OTPULATENbHBIN IeMEHT. Boraucnute cymmy
9JIEMEHTOB MAacCUBa 0 MEPBOroO HyJIA.

4. B maccuBe M3 n 4HMCeN €CTb NOJOKUTEIBHBIE U OTPULATENIbHBIE dIeMeHThl. [loxcunTars
KOJIMYECTBO MOJIOKUTEIbHBIX U OTPULIATENIbHBIX JIEMEHTOB MacCUBA.
5. B maccuBe U3 n uKCeN NOACYUTATh CYMMY JJIEMEHTOB, CTOAIIMX HA YCTHBIX MECTax.
3adanus 6a306020 ypoeHs
1. Jlano uucio R u maccuB pasmepa N. HaliTh 1Ba pasiu4HbIX dJIEMEHTAa MacCHBa, CyMMa
KOTOpbIX Hanbosee 6m3ka Kk 4uCay R, U BBIBECTH TH JIEMEHTBI B MOPSIKE BO3pacTaHUs

UX UHIEGKCOB (TO €CcTh TakoH AMeMeHT Ag, Ui KOTOporo BenuunHa |Ax — R| sBisercs
MHUHUMAILHOI).

2. Jlan nenouucineHHblii Maccus pazMepa N. HaliTu koinM4ecTBO pasiIHyHBIX JJIEMEHTOB B
JAHHOM MacCHBE.

3. Jan uenouucneHuslt MaccuB pasmepa N. Halitu makcHManbHOE KOJIHYECTBO €ro
OJMHAKOBBIX 3JIEMEHTOB.

4, Jlan maccuB. OOpa3oBaTh HOBBIA MAaCCHB, COCTOSAMIMI M3 9JIEMEHTOB HUCXOHOIO,
3aKaH4YMBalOMMXCcs HA TUdpy k.

5. Jan uenouucnenuslii maccuB pasmepa N. Halltu KoaMuecTBO NPOTHUBOMOIOKHBIX
9JIEMEHTOB B JAHHOM MAaCCHBE.
3adanusa yenybnenno2o yposHs
1. Jlan maccus pazmepa N. Halitu HoMepa TeX 2JIEMEHTOB MacCHUBa, KOTOPbIE DOJIbILE CBOETO
JIEBOT0 COCEIA, M KOJHUYECTBO TAKUX H1eMeHTOB. HalinenHble HOMepa BbIBOAUTH B OPSIIKE
UX yObIBaHUS.

2. Jlan maccuB pasmepa N. Haiitu HOMEp €ro nepBoro JIOKaJIbHOro MUHHMYMa (JOKaJIbHbIH
MHHHUMYM — 3TO DJIEMEHT, KOTOPbI MEHBIIIE JTI000r0 U3 CBOMX COCEJICH ).

3. Jlam maccuB pasmepa N. Haiitu HOMEp €ro mMoCHIEIHEro JOKaJIbHOIO MaKCHUMyMa
(JIoKaIbHBIH MAaKCUMYM — 9TO JJIEMEHT, KOTOPbIH 0obLIe 110000 U3 CBOUX COCECH).



4. Jlan maccuB paszmepa N. Hailith MakcuManbHbIH M3 €ro JIOKAJbHBIX MHUHHMYMOB
(J1oKaIbHBIH MUHUMYM — 9TO JIEMEHT, KOTOPBIH MEHbLIIE JT000r0 U3 CBOUX COCENEH).

5. Jlan maccus pasmepa N. HaiiTu MakCUMaJIbHBIN W3 €ro 2JE€MEHTOB, HE SBIIAIOIIUXCS HU
JIOKQJIbHBIM MHUHHMYMOM, HH JIOKAJIbHBIM MakKCUMYMOM (JIOKQjbHbIH MHUHUMYM — 9TO
9JIEMEHT, KOTOPBIH MeHbIE I000r0 M3 CBOHMX COCEACH; JOKAIbHBIM MakCUMyM — 9TO

IEMEHT, KOTOPBIH 0oJibie 1I000ro U3 cBoux cocejeil). Ecinu Takux 311eMeHTOB B MacCHBe
HeT, TO BbhiBecTH () (Kak BEIIECTBEHHOE YHUCIIO).



Komniekr 3aaav aJis uaﬁopampnblx paﬁon,l
Mo JUCLHHUITJIHHE OCHOBBI IIPOrpaMMHpPOBaAHNA

Tema: CprKTypbl JAHHbIX
Onpenenuts CTpYKTYpy ¢ umeHeM Student, cogepikaliyto cueayiouue nojs: GamMunms u
MHUIHAJIBI; HOMEp FPYNIBL; YCIEBAEMOCTh — MACCUB U3 IISITH DJIEMEHTOB.
Onpenenuts CTpykTypy ¢ umeHem Aeroflot, cogepikaliyro ciefylouue nos: Ha3BaHUe
NyHKTa Ha3HAuUEHUs; HOMEp peiica; TUIl caMoJIeTa.
Onpenenuts cTpykTypy ¢ umenem Worker, conepixaiyio cneayoupe nois: GpaMuius u
MHHLIAAJIB pa00THUKA; HA3BaHUE 3aHUMAEMOH TOJKHOCTH; TOJ] IOCTYILIEHHs Ha paboTy.
Onpenenuts CTpyKTYpy ¢ umeHem Train, copepiallyro ciaeayroliye [Ojs: Ha3BaHUE
MYHKTA HA3HAYEHMS; HOMEP I0€3/1a; BPeMs OTIIPABIICHHS.
Onpenenuts CTPYKTYpy ¢ uMeHeM Route, copepikallyio CIEAyOIHE MOJA: Ha3BaHHE
HAYAILHOTIO [yHKTA; HA3BaHUE KOHEYHOT'O ITyHKTA; HOMEP MapLIpyTa.
Onpenenuts cTPYKTYpy ¢ uMeHeM Note, coiepikaliyro cieayiomue noust: Gamuins, ums;
HOMep Tene()OoHa; AaTa POKIACHUA — MACCUB U3 TPEX YHUCEIL.
Onpenenutsb CTpYKTYpy ¢ umeHeMm Zodiac Sign, coaepiKallyl CIEIYIOLIHE OJ:
(hamuus, UMs; 3HAK 30/1MaKa; 1aTa POKIACHUSA — MACCUB U3 TPEX YHUCEI.
Onpenenutb CTPYKTYpy ¢ HMeHem Prise cojepikalllyro CHEQYIOLIME MOJA: Ha3BaHHE
TOBapa; Ha3BaHHUE MAara3uHa, B KOTOPOM IPOJIAETCs TOBApP; CTOMMOCTB TOBapa B pyo.
Onpenenuts cTpykTypy ¢ uMeHem Order copeprkalilyio ciaey oLHe MoJIsA: pacueTHBIH cuer
mnarenbmuka  (popmar yrounuts B MHTepHere); pacueTHBIM CUET [OIydaTess;
nepevucsemas cymma B pyo.
Onpenenuts CTPYKTYpY ¢ uMmeHeM Merto coaepskailyio ClIeAyiOLMe [Ojs: Ha3BaHHE
HAYaJILHOIO IYHKTA; HA3BAHUE KOHEYHOTO IMYHKTA; BPeMs MOe3KU; HOMEp JIMHUHU.
Onpenenuts CTPYKTYpy ¢ uMeHeMm Autobus cozepikaiiyio cieayloliue nojs: Ha3BaHHE
HAYaJILHOIO MYHKTA; HA3BAHME KOHEYHOIO IMYHKTA; HOMEP MapiipyTa; BpeMs MOe3/1KH.
Onpenenuts cTpyKTypy ¢ umenem Mobile copepaamiyio crienyromue MoJs: Haydano
3BOHKQ; JUTUTEILHOCTD 3BOHKA; (hamuiius, umsi aDOHEHTa; Ha3BaHKUe ONepaTopa.
Onpenenuts CTpyKTYpy ¢ uMeHeM Express cogepakalilyio cieayionue nojs: gara Hadana
U JlaTa cpoKa AeicTBHs OuiieTa; HOMep MaplIpyTa; J1aTa [poe3/ia; Bpemst MoCa/IKu.
Onpenenuts cTpykrypy ¢ umeHeMm Credit conepskaniyio CIEAYIOLIHE [OJIs: Ha3BaHUE
KPEIUTHOHN MPOrpaMMBl; IPOLEHTHAs CTABKA 10 KPEAUTY; CPOK NPEAOCTABIEHHUS KPEINUTa;
CyMMa TeperiaThl.
Onpenenuts CTPYKTYpY ¢ UMeHeM Insurance cogepikauiyio CeayIolue 1oJis: Ha3BaHue
CTPaxOBOH IPOTrpaMMBbl; IPOLEHTHAsA CTaBKa 110 CTPAXOBKE; CPOK HPEJOCTABICHHS
CTPaxOBKHU; CYyMMa CTPaXOBKH.

Tema: MaccuBbl JAHHBIX
3amada. B 3ajmaHHOM OJIHOMEPHOM MACCHBE TOMEHSATH MECTAMH COCEIHHE IJIEMEHTbI

CTOSILME HA YETHBIX MECTAX, C DJIEMEHTAMHU, CTOSILUMH HA HeueTHLIX MecTax. //Ivanov Ivan, NK-
101,27.06.12, 19:05 #include #include #define LIM 30 /*B maccuBe moMeHITbL MECTAMU COCETHUE
2JIEMEHTBI CTOAIIME HA YETHRIX MECTAX, C JIEMEHTAMH, CTOSIMMH Ha HEUETHBIX MecTax */ void
main(){ int a[LIM], temp; int in; printf("\nllepecranoBka snemenToB maccusa a(n)\n");
do{ printf("Bsenute 0<n

Tema: MaTpuubl JaHHBIX

1. Jlan maccuB A HEHyJIEBBIX LEenbIX unucen pasMepa 10. BoiBecTu 3HaueHHe NEPBOro U3 TEX

€ro DJIEMEHTOB A g, KOTOpBIE YJOBIETBOPAIOT HepaBeHCTBY Ag < Ayp. Ecim takux



s

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

DIEMCHTOB HET, TO BbIBCCTH 0.

Jan nenouuncnenuslii maccuB A pazmepa 10. BriBecT nopsaKoBbIi HOMEP MOCIEIHETO
M3 TEX  €r0 IEMEHTOB A, KOTOpPbIE  YJOBIETBOPAIOT  JBOHHOMY  HEPABEHCTBY

Al <A <Ay Ecin Takux 5neMEHTOB HET, TO BbIBECTH ().

Jlan maccuB pazmepa N u uenbie uucna K u L (1 < K < L <N). Haiitu cyMMy 2JIEMEHTOB
MaccuBa ¢ HomepaMu 0T K 10 L BKIIOUHTEIBHO.

Jan wmaccuB pasmepa N uunensie uucna K ul (1 <K<L<N). Halitu cpeanee
apu(MeTHIECKOE HIIEMEHTOB MaccHBa ¢ HoMepaMu OT K 10 L BKIIOUHTEILHO.

Jan maccuB pasmepa N uuensie uucna K uL (1 < K<L <N). Haiitu cymmy Bcex
HJIEMEHTOB MacCHBa, KPOME DJIEMEHTOB ¢ HoMepaMu OT K /10 L BKITFOUHTEINIBHO.

Jan wmaccuB pasmepa N uuensie uucnaK ulL (1 < K<L<N). Haiitu cpeanee
apu(MeTHYECKOE BCEX 2JIEMEHTOB MACCHBA, KPOME IEMEHTOB ¢ HoMepamu oT K 1o L
BKJIIOUUTEIBLHO.

Jlan nenouunciieHHbIt MaccuB  pasmepa N, He cojepiKaluil  OJMHAKOBBIX YHCEIL.
[Tposeputs, 00pa3yloT /1M €ro dIEMEHTHL apugmemuyeckyro npozpeccuro (CM. 3agady 3).
Ecnu 06pa3syioT, TO BBIBECTH Pa3HOCTb MPOrPECCHH, €CIIU HET — BbIBECTH ().

Jlan MaccuB HeHyJeBBIX LenblXx uucen pasmepa N. Ilpoeputs, o00pasyior i
€ro JIEMEHTBL ceomempuyeckyio npozpeccuro (M. 3anaqy 4). Ecian 00pa3yror, To BEIBECTH
3HAMEHaTeNb IPOrPeCcCHH, eclii HeT — BbiBecTH ().

Jlan nenounciaenusii maccuB pasmepa N. llposeputs, uepenyloTcst 1d B HEM UETHbIE
u HeueTHble yucna. Ecim uepenyrores, To BeiBectu 0, €CIHM HET, TO BLIBECTH MOPSAIKOBLII
HOMEP MEPBOro IEMEHTA, HAPYIIAOIIEr0 3aKOHOMEPHOCTD.

Jlan MaccuB HEHYNEBBLIX LenbIX uucesa pasmepa N. IIpoBeputs, uepenyroTcs iu B HEM
NOJOKHUTEIbHBIE H OTpULATEIbHbIE Ynucna. Ecnn yepenyrorces, To BoiBecTH 0, €ciu HeT,
TO BBIBECTU HOPSIIKOBBI HOMEDP IEPBOr0 HIEMEHTA, HAPYLIAIOLIEr0 3aKOHOMEPHOCTb.

Jlan maccuB A pazmepa N. HaliTi MUHUMANBHBIN 2JIEMEHT U3 €r0 2JIEMEHTOB ¢ YeTHBIMHU
HOMEpaMu: Aj, Ay, Ag, ... .

Jan wmaccuB A pasmepa V. Halith MakCHManbHBI OJJE€MEHT U3 €r0  HIIEMEHTOB
C HEYETHLIMU HOMEpaMu: A, A3, Ag, ... .

Jlan maccus pasmepa N. Haiitu HoMepa TeX 311eMEHTOB MacCHBa, KOTOphIEe 0OJIbIIE CBOETO
OpaBoro Cocejaa, M KOJUYECTBO TakuX djaeMeHToB. HailieHuble HOMepa BBIBOJUTH
B MOPSIJIKE UX BO3PACTAHMUA.

Jlan maccuB pasmepa N. Halitu HOMepa TeX 2IEMEHTOB MacCUBa, KOTOpbIe 00JIbILIE CBOErO
JIEBOIO cCoccna, H KOJIMYECTBO TaKHX D3JICMCHTOB. Haﬁ,[[eHHbIB HOMEpa BbIBOOAHUTH
B IOpAOKE HUX yﬁblBaHI/IH.

Jlan maccuB paszmepa N. Haiitu HoMep ero nepBoro J0KaabHOro MUHUMYMa (10KAIbHbIL
MUHUMYM — ITO JIEMEHT, KOTOPBIH MEHbLIE I000ro U3 CBOUX COCEIEH).

Jan wmaccuB pasmepa N. Halitu HOMep €ro nocjaeiHero JOKaJIbHOTO MaKCHMMyMa
(1oKaABLHBIIE MAKCUMYM — ITO HIEMEHT, KOTOPBIN 00b1LIe TH000r0 U3 CBOMX COCE/EH).

Jan wmaccuB pasmepa N. Haiith MakCHUManbHBIH M3 €r0 JIOKAJIbHBIX MHHHUMYMOB
(10KaMBHBIE MUHUMYM — DTO HIEMEHT, KOTOPbI MEHbILIE JII000TO U3 CBOUX COCEACH).

Jan wmaccuB pasmepa N. Haiith MHHUMaibHBIH U3 €ro JIOKalIbHBIX MAaKCHMYMOB
(ToKanbHBIIL MAKCUMYM — ITO IEMEHT, KOTOPLIH 00b11Ie 1H000r0 U3 CBOMX COCE/EH).

Jlan maccuB pasmepa N. Haiitu MmakcuManbHBI M3 €r0 JJIEMEHTOB, HE SBJSIOLIUXCA
HU JIOKAJIbHBIM MUHUMYMOM, HH JIOKQJIbHBIM MAKCUMYMOM (JIOK@1bHbIU MUHUMYM — 3TO
9JIEMEHT, KOTOPBLII MEHbIIEe JH00r0 M3 CBOUX COCEICH; JNOKATbHbIN MAKCUMYM — ITO
9JIEMEHT, KOTOPBIH 00IIb1IIe 1I000r0 U3 CBOMX coce/iei). Ecau Takux 2J1eMEHTOB B MaCCHBE



HeT, TO BbiBecTH () (KaK BEIIECTBEHHOE YHUCIIO).
20. lan maccuB pasmepa N. HaliTu KOJIMYECTBO YYaCTKOB, Ha KOTOPBIX €ro 2JEMEHTbI
BO3pacTaloT.
Tema 8. MaTpunbl JaHHbIX
3anaya. Ber4uciante CyMMbl 9JIeMEHTOB ¢TONOLOB 3axanHoi Matputbt A(N, M).
//Ivanov Ivan, NK-101,27.06.12, 19:05
#include <conio.h>
#include <stdio.h>
#define LIM 30
/*BEUMCIINTE CYMMbl 3JIEMEHTOB CTOJIOLOB MaTpuusl a (N, M) */
void main () {
int i,j,n,m,sum,a[LIM] [LIM];

printf ("\neuunciesue CYMMEI SJIEMEHTOB cTonbLoB Ma T PALIEL
a(n,m)\n");

do {
printf ("Beenure 0<n<=%d ",LIM);
scanf ("%d", &n) ;
}while (n<=0 || n>LIM);
do {
printf ("Beeoure 0<m<=%d ",LIM);
scanf ("%d", &m) ;
}while (m<=0 || m>LIM);
printf ("3anonHeHue MaTpuus\n") ;
for(i=0;i<n;i++)
for (j=0;j<m; j++) {
printf ("BBenuTe snement %d %d ",i,7);
scanf ("%d",&ali][]]1);
}
printf ("Marpuua a (n,m)\n");
for (i=0;i<n;i++) {
for (§=0;j<m; j++)
printf ("%2d",alil[]]):
putchar ('"\n"');
}
for (3=0; j<m; j++) {
sum=0;
for(i=0;i<n;i++)
sum=sum+al[i] []];
printf ("cymma crTonbua %d = %d\n", ], sum);
}
getch () ;



10.

11

12:

13.

14.

15.

16.

17.

18.

19.

20.

Jana marpuua A(N, M). BeiBecTu ee 2JIeMEHTBI, PACHOIOKEHHBIE B CTPOKAX C YETHBIMU
HoMepami (2, 4, ...). BeiBoJ 271eMEHTOB IPOU3BOIUTS 110 CTPOKAM, YCIIOBHBII OnepaTop He
HCIONB30BATh.

[MogcuuraTh, CKONBKO pa3 BCTpeudaeTcs B 3aaHHON uenouncrneHHoi marpuue A(N, M)
MaKCHMAaJILHOE 110 BEJIUYHHE YUCJIO.

B 3anannoii matputie A(N, M) nomensts Mectamu cTpoku ¢ Homepamu PuQ (1 < P < N,
1<Q <N).

B matpuiie A(N, N) BBIMHCIUTE IBE€ CYMMBI 3JIEMEHTOB, PACMIOIOKEHHBIX HHUXKE U BBIILIE
IIIaBHOM JUaroHau.

Onpenenuts, HUMeeTCs M CPEAM  NIEMEHTOB TIJIABHOW  JMAaroHald  3aJaHHON
uenounciaeHHoH Matpuubl A(N, N) xoTst Obl OZMH MOJIOKUTEILHBINA HEUETHBIH JJIEMEHT.
Jlana marpuna pasmepa M X N u nenoe uucio K (1 < K < N). Haiitu cymmy u
MPOU3BE/ICHUE DJIEMEHTOB

K-ro cronbua 1aHHOM MaTPHIILL
Jana marpuua pazmepa M X N. Jlns kax 10 CTPOKY MaTpPUIlbl HATH CYMMY €€ HEYETHbIX
IJIEMEHTOB.
Jana matpuna pasmepa M X N. Jlna kaxzaoro crondua Marpuibl HAMTU NpOM3BECHHE
YETHBIX €0 IEMEHTOB.
Jlana matpuna pasmepa M X N. Jlns Kaix10i CTPOKM MAaTpHLIbl C HEYETHBIM HOMepoM (1,
3,...) HaliTH cpeiHee apuMETUYECKOE €€ IIIEMEHTOB.
Jlana marpuua pasmepa M X N. [lns kakJ0ro crondua MaTpuilbl ¢ HETHBIM HOMEpOM (2,
4,...) HAUTH CYMMY €ro JIEMEHTOB.

. Mana marpuua pasmepa M X N. B kaxaoll CTpoke MaTpullbl HAMTH MHUHUMAbHBIN

DJIEMCHT.

Jlana marpuna pasmepa M X N. B kaxaoMm cToabiue MaTpuiibl HAalTH MaKCUMAaJIbHBIH U3
YETHBIX HJIEMEHTOB.

Jlana marpuua pasmepa M X N. Haiitu HOMep ee cTpokM ¢ HauOoibmied cymMmoH
HJIEMEHTOB U BBIBECTH JIaHHBII HOMED, a TAKKe 3HaYeHUe HauOOoJIbIIEHT CyMMBI.

Jlana matpuua pasmepa M X N. Haiitu Homep ee cronibiia ¢ HAMMEHbIIUM PON3BEICHUEM
9JIEMEHTOB H BHIBECTU JAHHBII HOMEP, @ TAKIKE 3HAYEHNUE HAHMEHBILEro MPOU3BEICHHUS.

Jana matpuua pasmepa M X N. Hailtu MakcuMaibHbIH Cpeid MUHUMANIbHBIX HJIEMEHTOB
ee CTPOK.

Jana matpuua pasmepa M X N. HailTu MUHUMAaNIbHBII CPEIH MAKCUMAJIbHBIX DJIEMEHTOB
ee CTOJIOLIOB.

Jlana matpuna pasmepa M X N. B kaxaol ee CTpoke HalTH KOJIMYECTBO DIEMEHTOB,
MCHBLIIHUX CPECIAHETO apﬂcbme’mqecxoro BCEX DJIEMEHTOB ITO CTPOKH.

Jlana marpuua pasmepa M X N. B kaxkjgom ee cTosiOne HaHTU KOJIMYECTBO HIEMEHTOB,
00ABIINX CPEAHEr0 FEOMETPHUECKOT0 BCEX HIEMEHTOB ATOTO CTOI0MA.

Jlana matpuua pasmepa M X N. Haiitu HoMepa CTPOKH U CTOIOLA /U1 2JIEMEHTA MaTPULIbI,
Haubosiee OIM3KOro K cpeaHeMy apH(pMETUUECKOMY 3HAUEHHUIO BCEX €€ HIEMEHTOB.
Jlana uenouncienHas matpuua pasmepa M X N. Haiitu Homep nepBoil M3 ee CTPOK,

COJIEp/KAIIMX PABHOE KOJIMYECTBO IOJIOJKUTENIbHBIX M OTPULATENIBHBLIX JJIEMEHTOB
(HyseBbIE MIEMEHThI MATPULIBLI HE YUUThIBalOTCA). Eciu Takux cTpok HeT, To BeiBecTH 0.



Kpurepumn oueHku

o JUCLUILJIHHE OcHOBEI IPpOrpaMMHpPOBAHUSA

Hrorosas oueHka BBICTABNSETCS 1O CyMMe HaOpaHHBIX OaloB 3a JBe KOHTPOJIBLHBIC
pabots! 1 nabopatopHyto padoty. Ha npomekyTounyto arrectauuio orBoautes 20 daios, u oHa
SABJISIETCA 0053aTEILHOM IS BCEX CTY/JEHTOB.

95-100 6aL10B:
® 110JIHOE BBLIIOJIHEHHE KOHTPOJIBHBIX U 1a00paTOpHBIX padoT;
® pEIICHHUE BCEX 3aJaHUI MPOMEKYTOUHOH aTTECTALMHU;
®  JKTHUBHOE YYAaCTHE B MEPONPHUATHUAX, PEAYCMOTPEHHBIX TPOrPAMMOM JUCIUTIIUHBL;

® CHCTCMATH3HPOBAHHOC, Fﬂy601{0€ H IOJIHOE OCBOCHHUC HABBIKOB H KOMHeTeHuHﬁ o BCEM
paszaeiiaM nporpaMmsl JUCITHIIIIHHBIL]

® HCIIOJB30BAHHE H&y‘:IHOﬁ TEPMHHOIOIHY, CTHIUCTUYECKH T'PAMOTHOE, JOTHYECKH
NPaBUIIBHOE H3JI0KEHHUE OTBETA HA BOIIPOCHL, YMEHHUE OE]1aTh 000CHOBAHHLIE BbIBO/bI,

® YMCHHC Bd)dJCKTHBHO HCIIOJB30BATE METOAUKY NPOrpaMMbl NUCIHHUIIIMHBL B ITOCTAHOBKE U
PCLICHHH HAYYHBIX U HpO(bCCCHOHaI[beIX 3ajga4,

® BbhIpaXKCHHasA C1ocoOHOCTL CAMOCTOATEIBLHO U TBOPYCCKH PCLIATh NOCTABICHHLIC 3a/1d49H,

® [I0JIJHasd CaMOCTOATCIbHOCTb H TBOp‘iCCKHﬁ noaxoa ImOpH HM3I0KEHUM MaTtepuana no
nporpaMmMe JUCHHILTHHBI,

® [I0JIHOE U IITyDOKOE YyCBOCHHE OCHOBHOM U JIOMOJIHUTEILHON JIMTEPATYPhl, PEKOMEH10BaHHOM
HPOrpaMMOii JUCUUILIHHEL U [IPENoIaBaTeNIeM.

86- 94 6anana:
® [I0JIHOE BBHIIOJIHEHUE KOHTPOJILHBIX U JIA00PATOPHBIX PadoT;
® pELICHUE NPAKTUYECKUX 3aJaHHH IIPOMEKYTOYHON aTTeCTaluu;
® yyacTHE B MEPONPUATHAX, IPEAYCMOTPEHHBIX IPOrpaMMON AUCLIUITINHEL,

® CUCTEMATU3HPOBAHHOC, I‘J'[y6OKOC H IOJIHOE OCBOCHHE HABBIKOB H I(OMHCTCHL[Hﬁ Mo BCCM
pasaeiaM nporpaMmbl JUCIHTHITITHHBL]

® HCIIOJIL30BAHHE HayHHOﬁ TEPMHHOIOIHH, CTHJIIMCTHYECKH TI'PAMOTHOE, JIOTHUYECKH
NPaBHUIIBHOC U3JIOKEHHUC OTBETA HAa BOMPOCHI, YMCHHE IC€IaTh 000CHOBAHHLIE BBLIBO/IbI,

e ymeHue dPPEeKTUBHO HUCMOIL30BATb METOAMKY MPOrPaMMBbI JMCLUIUIMHBL B IIOCTAHOBKE H
pelleHHH Hay4YHbIX U IpOo(eCcCHOHAIbHBIX 3a/1ay;

e CIOCOOHOCTL CAMOCTOSITENLHO peliaTrb IMOCTABJICHHBIC 341d4l B  HECTAHAAPTHBIX
NPOU3BOJACTBEHHBIX CUTYALUAX]

® YCBOCHHME OCHOBHOH M /OMNOJIHUTEIBHOH IUTEpaTypbl, PEKOMEHJOBAHHOW NPOrPaMMOH
JUCLUILIMHBL U IIPENOJaBaTENIEM.

69-85 6aJ17108B:
® YACTUYHOE BLINOJHEHHE KOHTPOILHBIX U 1a00paTOpHbIX paboT;
® pElLIEHHUE NPAKTUYECKUX 3aaHHN IPOMEXKYTOUHOH aTTecTaluH;
L] yqacrne B MCpOl’[pHHTHHX, Hpe,ﬂ,yCMOTpeHHHX nporpammoﬁ JHUCUHMITIIHHBIL,

® CHCTCMATH3UPOBAHHOC M IOJIHOC OCBOCHHC HABBIKOB H KOMIIETEHILIMH MO BCEM pasacnam
nporpaMMbl JHUCIHHUILIHHBI,



YMEHHE HCIOJIb30BaTh METOJMKY MPOrpaMMbl AMCLMILIMHBEI B IOCTAHOBKE W PELICHHH
Hay4HbIX U NPo(ecCHOHANbHBIX 3a/1a4;

YCBOEHHE OCHOBHOM JIMTEPATYPbl, PEKOMEHA0BAaHHON HPOrPaMMO JMCLHUILINHBL.

51-68 6aJ1108B:
YAaCTHYHOE BBIMOIHEHHE KOHTPOJIbLHBIX U 1a00paTOPHBIX padoT;
pelleHue NPakTHYECKUX 3a1aHui IPOMEKYTOUHOH aTTecTalH;
ydacTHe B MEPONPUATHUAX, IPEAYCMOTPEHHBIX IPOrpaMMON AUCLUILIUHBL;

CHUCTCMATH3UPOBAHHOC H MNOJHOC OCBOCHHC HABBLIKOB H KOMHETCHL{Hﬁ Mo BCEM pasiaciaM
nporpaMmsl JUCHHIIIIMHBL]

YAOBJICTBOPUTEIBHOEC YMCHHUE HCIONB30BATL METOAUKY MNporpaMMbl AHCHUIUIMHBL B
NOCTAHOBKE YU PEIICHUH HAYYHBIX H HpOC]JCCCPIOHaI[beIX 3ajJa4,

Y10BJIETBOPUTEILHOE YCBOCHUE OCHOBHOM JIMTEPATypbl;

31 - 50 6anuos — HE 3AYTEHO:
YACTHYHOE BEBIITOJIHCHHE KOHTpOHbeIX paGOT, ﬂH60 YACTHYHOEC BBIITOJIHCHHEC ﬂﬁﬁOpﬂTOprlX
pabor;
HEO0CTATOYHO HOﬂHbIﬁ 06']:€M HABBIKOB H KOMIIECTCHIIMH B p&MK&X HpOFp&MMbI ,H,HCL[MHJ'IHH]:I;

HEYMEHHME WCHOJIb30BaTh B IPAKTHUYECKOH JEATENbHOCTH HAy4HOH TEPMHMHOJIOTHH,
H3JIOKEHHUE OTBETa HAa BOMNPOCHI € CYIIECTBEHHBIMH CTHJIMCTHYECKUMHU U JIOTHYECKUMHU
OLIMOKaMH;

ciaboe yMEHHE UCI0JIb30BaTh METOAUKY [TPOrpaMMbl AUCUUILIMHBI B IOCTAHOBKE U PEILIEHHH
Hay4HbIX U NPO(ecCHOHANIBHBIX 3a/1a4;

YAOBJIETBOPUTEIBHOC YCBOCHHE OCHOBHO# JIUTEPATYPhIL.

0-30 6a1oB, HE 3AUTEHO:
OTCYTCTBHC }/MEHI/IF{, HaBBIKOB, 3HAHWUHI U KOMIICTCHIIMH B paMKax HpOFpaMMbl JUCLHITIIHHBI,

HEBBINOJIHEHUE J1a00pAaTOPHBIX 3aJaHU; HEBBINOJHEHHE KOHTPOIBHBIX padoT; OTKa3 oT
OTBETA I10 NPOrpaMMe AUCLUIUIHHBL;

HUTHOPHPOBAHUE 3aHSATHH 110 JAUCLHILIHHE 110 HeyBa}KHTeﬂbHOﬁ NPHUYHHE.



