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1. Henun u 337124y AHCHUILIHHEL:

L[em,}o OCBOCHHA JHUCLHMIIJIIMHBI ABJIACTCA 3HAKOMCTBO cnymaTeﬂeﬁ C COBpeMCHHbIMH ME-
TOOaMH OINMHUCAHHA aﬂropHTMOB Ha A3BIKAX BBICOKOIO ypOBHH. OCBOCHHC BHI10B CTp)'KTypHpOBEiH-
HBIX JaHHBIX. OCBOCHHC THUIIOBEIX aﬂl"OpHTMOB H METOOOB HpOIJ,E,U,ypHOFO H OG'I:GKTHO-OPHGHTH'-
POBAaHHOI'O NPOrPaMMHUPOBAHUS.

B mpouecce npenosaBanus AUCLMILINHBL PELIAIOTCS CIEAYIOUINE 3a]a4uu:

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

= HBYHQHHC UCHOIBL30BAHHUA 1TIOAX010B 1A pHGOTbI C pa.'jJ'lI/I'-iHbIMH CprmpaMH JAaHHBIX.

2. Mecto aucuuninnbl B crpykrype OII BO:

[{uki, K KOTOPOMY OTHOCHTCS JUCLHUILINHA: 00a3aTenbHas yacTh Oioka b1 «/luciuminne
(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 KOMIIETCHIIHH

OO0uenpodeccuoHaNbHbIE KOMIIETEHIINH

OI1K-2 - TexHonorus nporpaMMHpoOBaHHs,
AJIrOPUTMBI U aHAJIU3
CIIOJKHOCTH,

Java u ero npusoxeHust

[Ipodeccuonanbubie koMnereHuuu (Bu NpodecCuOHAIBHON AeSTEIbHOCTH)

[TK-1, TTK-2 - TexHonorus nporpaMMHpoOBaHHsl,
ANrOpUTMBI M aHAINU3
CIIOAKHOCTH,

Java u ero npuioKeHus

IIpodeccuonanbHO-CEHUANIU3UPOBAHHBIE KOMIETEHIIMH CHELHUAIN3ALHH

3. TpeGoBanus K pe3y/ibTaTaM OCBOEHUS JHCHUILIHHbI:
[lpouecc wu3ydyeHHMs JAUCLUMIUIMHBI HampaeleH Ha (OPMHUPOBAHUE  CIEIYIOLIUX
komnerennuii: OITK-2: TTK-1: ITK-2

(vkasuiearomes 6 coomsememeuu ¢ OC BO PVIH)

OIIK-2. CnocobeH NpUMEHATh KOMIBbIOTEPHBIE/CYNEPKOMIIBIOTEPHBIE METObl, COBPEMEHHOE
NPOrpaMMHOE 00ECIIEUEHHE, B TOM YUCIIE OTEYECTBEHHOTO IPOUCXOKICHHUS, /Ul PELLICHUs 3a/1a4
npohecCHOHANbLHON NesITENbHOCTH.

e OIIK-2.1 3Haer OCHOBHBIC MOJOKEHHMA U KOHLENUMH B 00IACTH IPOrpaMMHPOBaHUS,
apXHUTEKTYpy S3bIKOB INPOTPAMMHUPOBAHHS, 3HAET OCHOBHYI) TEPMHHOIIOTHIO, 3HAKOM C
conep:kanueM Enunoro Peectpa Poccuiickux nporpamm

e OIIK-2.2 VYmeer aHanu3upoBaTb TUIOBbIE SA3BIKM NPOrPaMMHUPOBAHUS, COCTABIATDH
OpOrpaMMbl

e OIIK-2.3 MMmeeT nmpakTHUECKHH OMNBIT pelIeHUs 3a/ja4 aHAJIM3a, UHTErPalMi pa3IMuHbIX
THUIIOB IPOTrPaMMHOr0 obecreueHus

[IK-1 Cnocoben pa3padaTbsiBaTh U OTJIaXKUBATh MPOTPAMMHBIN KO/
e [IK-1.1 3naer oCHOBBI MPOrPaMMUPOBAHUS; COBPEMEHHbIE 0OBEKTHO-OPUEHTHPOBAHHbBIC



A3BIKM IPOrpaMMHUPOBAHHS; COBPEMEHHbIE CTPYKTYpPHBIE S3bIKM IPOrPAMMUPOBAHHS;
A3BIKH COBPEMEHHBIX OM3HEC-MPUIOKEHU I

[1IK-1.2 YMmeeT koaupoBaTh Ha A3bIKAX MPOrPaMMHUPOBAHUS; TECTUPOBATH PE3YJbTATh
KOJMPOBAHUS

IT1K-1.3 Bnaneer HaBblkamu pa3paboTku kojga MH(GOPMALMOHHOI CHCTEMBI; HAaBBIKAMHU
BepH(HUKaLUU KO/1a HHYOPMALIMOHHON CUCTEMbI

[1K-2 Criocoben BbIIOAHATE paboOThl U yNpaBisaTh paboTaMu Mo co3jaHuio (MoauduKaluu) U
conposoxkaeHuio MC, aBToMaTH3UpyIOMIMX 3a/la4l OPraHU3alMOHHOIO ynpaBieHus U Ou3Hec-
HPOLIECCHI

[1K-2.1 3HaeT MHCTPYMEHTBHI U METObl Pa3palOTKH apXHUTEKTYpblI, MPOEKTHUPOBAHUS U
au3aiiHa HH(OPMALHOHHBIX CUCTEM; HHCTPYMEHTHI BepU(DHUKALIMU IIPOrPAMMHOI0 KOJa
[1K-2.2 Ymeer npoekTHpoBaTbh W BepuUDHIUPOBATL APXUTEKTYpPY HH(POpMALMOHHON
CHCTEMBI; KOJMPOBaTb Ha S3bIKaX [POIPAMMHPOBAHUS; TECTHPOBATh PE3YJIbTATHI
KOJIMPOBAHUA

[1K-2.3 Bnagers HHCTpYMEHTaMH M METOJAMU [POEKTUPOBAHUA U BepuduKaLUU
apXUTEKTYypbl HH(MOPMALMOHHON CHCTEMBI, pa3pabOTKH M BepU(HUKALUK CTPYKTYpPhbl
IPOrpaMMHOro Ko/ja HHGOPMAIMOHHON CHCTEMBI

B pesynbraTe M3yueHus AUCLUILTUHBI CTY/ICHT JIOJIKEH:
3uamep:

OCHOBBLI OITHCAHHMA alIFTOPHTMOB Ha A3BIKC BLICOKOT'O YPOBHA,
OCHOBBIL METOJ0B ONMHUCAHNUA CTPYKTYPHPOBAHHBIX JAHHBIX.

YVyems:

OPUMEHATH B NpO(ecCHOHAIbHON, HCCIEN0BATENLCKONH M NPUKIAAHONH JesSTeIbHOCTH
COBPEMEHHBIE AITOPUTMUUYECKUE CTPYKTYPbl, MEKIYHAPOJHbIE U MpOoQecCHOHAIbHbIE
CTaHJapThl B 001aCTH IPOrPaMMHPOBAHMUS;

OCYLIECTBIATL LEJICHANpPABICHHbIH NOUCK HHPOpMALUM O HOBEHIIMX Hay4HbIX H
TEXHOJOTHYECKHX [JOCTHIKEHHSX B ceTH MHTepHEeT, OTCIEKUBATL AUHAMUKY Pa3BUTHUS
HanpasIeHUN B 00/1aCTH AITOPUTMHYECKHX CTPYKTYP;

NPUMEHATH HA [IPAKTUKE MEXKJIyHapoJHble U npodeccuoHanbHble CTaHAAPTHI
QITOPUTMHUYECKUX CTPYKTYP JaHHBIX, COBPEMEHHbIE MNApaguIrMbl U METOAOJIOIHH,
MHCTPYMEHTAJIbHbIE CPEACTBA, OTHOCAIIMECH K IPOrPaMMHUPOBAHHIO.

Bnaoempy:

HABBIKAMH aJITOPUTMHU3AIUH]
HABBIKAMH OMUCAHHA CTPYKTYP NaHHBIX.

4. O0beM JUCHHILUIHHLI H BU/IbI Y4eOHOH padoThl

O0mas Tpy10eMKOCTh AUCHUILINHBI COCTABIISAET 3 3a4ETHBIX €IMHUIL.
Bua yuebnoit paborsi Bcero CemecTpbl
4acoB Cemectp 1, Moayis 2
AyauTopHble 3aHsATHS (BCEro) 36 36
Jlexyuu 18 18

Ipaxmuueckue 3anuamus (113)

Cemunapni (C)

Jabopamopnwvie pabomul (JIP) 36 36

Camocrositeabnas padora (Bcero) 54 54

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

5. Coaepkanue JUCHUILIHHDI
5.1. Coaepikanue pas3ienoB AUCLHUILIHHbI




Ne i/ Haumenoanue Copneprkanue paszaeina (TeMbl)
pazaena
JIUCLUTIITUHBI

1. OcHoBHbIE 1. Cucremsl cunciaeHus. ApudMeTHUECKHE ONepaluy st
KOHCTPYKLUU YHCEJ B PA3/IMYHBIX CHCTEMAaX CUHCIICHHUS.
nporpammupoBanus | 2. CTpyKTypHas  cXeMa  KOMIbIOTepa  (mporeccop,

OmnepaTUBHAs M BHEILIHSAS MaMAThb, YCTPOICTBA BBOAA-
BbIBOJA  MH(OpMAlUMH, PErHCTPbl  LEHTPAILHOIO
nporueccopa).

3. llpencraBnenust [OaHHBIX B MaMATH KOMIIBIOTEpA.
Enunuusr  obbema wuHdopmauuu B KOMIBIOTEPE.
[TousTue o nporpamme Ha MamMHHOM s3bike. [loHsThe
0 A3BIKE BLICOKOT'O YPOBHSL.

4. Anroput™m B mporecce petleHus 3agauu. Onpenenenue
U CBOMCTBA aJIrOpUTMa.

5. AndaBut, perucTpo3aBUCHMOCTb, HACHTU(UKATOPSI,
KOHCTAHTBI, IEPEMEHHBIC, OCHOBHBIC IPOCThIE THUIILI
JTaHHBIX.

6. Onepauun Haj JaHHBIMH, [PUOPUTETH! U HOPSAIOK
(HampaBieHue) BBINOJIHEHUS ONEpalui, [OHATHE O
(yHKIHY, BbIpAaXKEHHU.

7. CnocoObl BBOAa-BeiBOAa uHbopmauuu, o Gdaiiax u
JUPEKTUBAX MPENpoLeccopa.

IIponsBoaHbIe THIB! JAHHBIX: MACCHBBI, CTPOKH.

2. [TporpammupoBanue | 1. Omepatop npucBauBaHus, Oe3yCIOBHBIE, YCJIOBHBIE M
TUTIOBBIX LUKIUYECKHE YIIPABIIAIOIUE KOHCTPYKIIUH.
QJITOPUTMOB 2. Hakoruienue cymMm, IpoOU3BEAEHUI.

3. IlporpamMmmupoBaHue peKyppeHTHbIX (GOpMYIL.

4. Tlouck n1eMEHTOB MacCHUBE.

5. Metozasl copTupoBkH uHpOpMaLUU

6. Hasznauenue, criocoOb! nepeiaun rmapaMmeTpos.

7. Ykazatenu u (QysHkuuu. Ykaszarenu Ha QyHKIHH,
yKazaTteiu, Bo3BpaliacMblie GpyHKIUeEH

®yukuuu GopMaTHPOBAHHOTO BBOJA-BhIBOAA. Daiinkl, ux

TUITBI, (halisIOBLII BBO/I-BBIBO/I.

5.2. Paznens! UCLMILINH U BHBLI 3aHATHH

Ne HaumenoBanue pasjaeiia {uCHUILIHHbBI Jeku. | Jag. | CPC | Beero

n/n 3aH. yac.
l. OCHOBHBIE KOHCTPYKIIMH MPOrPaMMHPOBAHHUS 8 16 27 LY
2 IIporpamMmmupoBaHue THIIOBBIX AJITOPUTMOB 10 20 27 57
Hroro: 18 36 54 108

6. JIabopaTopublii NPAKTHKYM

nporpammel. CTpyKTypa ajJropuTMa.

Ne Ne paznena Haumenosanue nabopaTopHbix pador Tpyno-
n/n | JUCHUILIHHBL €MKOCTb
(vac.)
i AJrOpUTMBI U €r0 CBONCTBA. 2
Cpena nporpammuposanus Ha Cu/Cu++. Ilpoctbie 2

JIuneliHas M yCI0BHas CTPYKTYpa allrOPUTMa.

]

Hcnonb3oBanue YCJIOBHOI'O OoniepaTopa 1 yCJI0BHBIX

(o]




BeIpazkeHHi. Oneparop BeiOOpa.

1{ukn ¢ napamerpoM. PekyppeHTHBIE BEIUHCICHHUS.
[{uKn ¢ npej- ¥ MOCTYCI0BHEM.

PexyppeHTHbIE ¥ UTEPALlMOHHbBIE BBIYUCIICHHUS.
IIporpammupoBanue 1 UCnoib3oBaHHe QyHKIUHA.
2. |2 IIporpammupoBanie CTPOKOBBIX TAHHBIX.

Pabora ¢ MaccuBaMmu.

CopTupoBKa JaHHBIX.

CTpyKTypbl JaHHBIX.

Crnioco0bl nepeiayu JaHHBIX B KAYeCTBE apryMEHTA.
PexypcHuBHBIE IPOrpaMMBL.

Pabota ¢ ykazatensimu.

Pabota ¢ TekcToBbIMHU (haiimaMu.

UTOroBslii KOHTPOJIb 3HAHUH

b2 (2 (22 (R |2 ||| 2

7. IIpakTH4ecKkue 3aHATHS (CeMHHAPBI) — HE IPEIYCMOTPEHBI

8. MaTepua/ibHO-TeXHHYeCKOe o0ecneyeHHe JHCHHIIMHDL:

Yuebnas ayauropus ¢ [1K u npoextopom [utst npoBeieHUs y4eOHbIX 3aHATHH (B TOM YHCIIe
JUTSL ICKIIMOHHOT'O THIA 3aHSITUH, MHIMBUYAJbHBIX U IPYNIOBLIX KOHCYIbTALMIA, TEKYILETO KOH-
TPOJISi ¥ IPOMEKYTOYHOM aTTECTALIUM ).

KomneiorepHbie (UCIUIeHHbIE) KIacchl ¢ JOCTYNOM K ceTu MHTepHeT U 2/1eKTpOHHO-00pa-
30BaTENbHON cpelle YHUBEpCUTETa Ui BBITOJHEHU 00ydalomuMucs 3a1aHuil 1abopaTopHOro
NPAaKTUKyMa, BBHINOJIHEHUs 00y4aloUMMHCA CaMOCTOSATENILHOM paboThl U MPOBEIEHUS KOMIIBIO-
TEPHOTO TECTUPOBAHUS O0YHAIOIIUXCS (IPU HEOOXOAUMOCTH ).

9. UndopmanuonHoe odecneveHue AHCUHIIIMHDI
a) nporpaMMHoe obecrneueHue
e npoayktsl Microsoft - onepaiinonnas cucrema, naket o(hpMCHbIX npuyiokeHuii, MS
Teams u ap. (noamucka Enrollment for Education Solutions (EES)).
e [Iporpammuoe obecrnieuenue co cBoboaHon nuuensueii (free):
o Opay3sep Chrome (nmuuensus Google Chrome Terms of Service)
o Adobe Reader (nuuen3us Adobe Software License Agreement)
o oducusiii naker LibreOffice (iunensus MPL-2.0)
o Dev-C++ (nuuensus GNU GPL)
e OC Linux.
o  Oducusiii naker LibreOffice (muuensus MPL-2.0).
o [IIO nns mpocmotpa opmara pdf (Hanpumep, evince (sinensus GPL-2+ CC-BY-
SA-3.0)).
GNU Midnight Commander (JInuensuss GNU GPL 3).
Penakrop emacs (nmuuensus GPL).
Penaxrop vi (muuensus BSD).
o Kommunstop gee (unensus GPL).
0) 6a3bl naHHBIX, HHOOPMALIMOHHO-CIIPABOYHBIE U IOUCKOBLIE CHCTEMBI
e Caiitr 6ubnuorexu PY/IH http://lib.rudn.ru/.
e Caiitr TYHC http://esystem.pfur.ru/.
e Cnpasounuk 1o a3siky C/CH++ (https://msdn.microsoft.com/ru-u/library/dtefa218.aspx)

o 0 0

10. Yuyedono-meroanueckoe odecrneyeHye JUCHUILIHHDBI:
a) OCHOBHas IUTEpaTypa
1. 3agmaun no nporpammupoBanuio Ha C/C++ : yuebHo-meroauueckoe nocobue / A.M.



2,

3.

Mappames, A.C. Ilankparos, C.H. CannarapoB. - DIEKTPOHHbBIE TEKCTOBBIE JaHHbBIE. -
M. : Wsp-Bo PYJH, 2017. - 70 c¢ - ISBN 978-5-209-08034-3.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=460079&idb=0
OcHoBbl nporpammupoBanuss Ha C/C++ : yueOHO-meToaMuyeckoe nocodbue / A.M.
Mappames, C.H. Cannarapos. - DneKTpOHHbIE TEKCTOBbIE JaHHbIe. - M. : U3n-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
Marematnueckue OCHOBbI HMH(OPMALMOHHBIX TEXHOJOTMH : Yy4yeOHO-METOAUYECKOe
nocobue / JI.U. Kynbkosa, C.H. CannarapoB. - D1eKTPOHHBIE TEKCTOBBIE JaHHBIE. - M. :
W3p-eo  PYJH, 2013. - 68 c¢c : wux - ISBN 978-5-209-04631-8.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=396509&idb=0

0) nononHUTENbHAS IUTEPATYpa

L.

COopHuK 3a1a4 10 MaTeEMaTHUECKUM OcHOBaM HH(popmaTuku. Pabouas TeTpap : yueOHO-
Metoaudeckoe nocodue / A.M. Mapnaies, C.H. Cannarapos. - 3I€KTPOHHbIE TEKCTOBLIE
mansele. - M. : Hsg-eo PYJH, 2012. - 76 c. - ISBN 978-5-209-04855-8.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=379012&idb=0
COopHuk 3asau no JjoruyeckuM ocHosaM HMHpopmartuku. Pabodas terpaab : yueOHO-
Mertoaudeckoe nocodue / A.M. Mappnawes, C.H. Cannarapos. - 23I€KTPOHHbIE TEKCTOBLIE
mannbie. - M. : Hzg-so PYJH, 2012. - 32 c¢. - ISBN 978-5-209-04854-1.
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=379009&idb=0
3aja4u 110 NpOrpaMMUpPOBaHUIO : yueOHO-MeToauueckoe nocodue. Y. 1/ B.T. bopayxosa,
AM. Mappnames, C.H. Cannarapos. - DIeKTpOHHbIE TEKCTOBbIE JaHHbIE. - M. : W31-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, [lx. Xonkpodrt, [Ix. Yinbman. CTpyKTypbl JaHHBIX U anroputMsl. —M.: Bunbsamc,
2003, -382c.

[opu M., . JIxoHcoH. BeluucnuTenbHble MalluHbl U TPyAHOpELaeMble 3aauu. -M.:
Mup, 1982 r. - 416 c.

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

11. MeTroanyeckue yKazaHus J1Jis 00y4a0MMXCs 10 0CBOEHUIO THCIHMILIHHBI
YueOHBIM IIAHOM HaA M3YUYCHHE AHCLUMIUIMHBI OTBOAMUTCA OJUH cemecTp. B Teuenue

CeMEeCTpa BBIIONHAIOTCA NaboparopHble paboTbl M KOHTPOJbHbIE Meponpuatus. B konime
CeMecTpa NPOM3BOANTCS HTOTOBbIM KOHTPO/Ib 3HAHHI.

11.1 Crpykrypa ;1a00paTOpHBIX (IPAKTHYCCKUX) 3AHATHI

l.

3amaHus 1o JsiabopaTopHbIM padoTaM BLINONHAIOTCA HHJWBUIYAILHO B AMCILICHHBIX
K/IacCcaXx B COOTBETCTBUM C KAJICHJAPHBLIM TUIAHOM M METOAMYECKMMH YKa3aHUSMHU I10
BBINOJIHEHHIO J1IA0OPATOPHBIX paboT MO JUCLUILINHE.

[To pesynbrataM BbINOJIHEHHsA KaxkaAoH 1abopaTOpHOH pabOThl CTYAEHTOM TOTOBHUTCS
KOMITbIOTEPHAs POrpaMMa ¢ KOPPEKTHBIM HAOOPOM JaHHBIX.

11.2. CamocTosiTe/IbHAsA padoTa CTYAeHTA

L.

2.

Yacte nabopaTropHblx paboT mnpeaycMaTpuBaeT 3afaHus A8 MHIWBUAYallbHON
CaMOCTOSITENIbHOM pabOThI CTYACHTA, 00S3aTE/IbHBIE JIJIS BLITIOJIHEHUS.

Breimonnenue 3aganuil uis caMOCTOSTENBHON paboThl MO3BOACT CTYAEHTY NpHOOpecTH
JIOTIOJIHUTEIIBHBIE HABBIKK M 3aKPEIUTh 3HAHU [0 H3Y4aeMOH TeMe.

12. ®ona oueHOUYHbIX CpeACTB [1/id [IPOBEACHUS llpomemquuoi’l arrecralfuu oﬁyqa-

HOUHIHUXCH M0 JHCHHILJIHHE



@®OC no AUCUMIIMHE MPEACTABIEH B MPHUIIOKEHUH K IaHHOM MporpaMme.

IIporpamma cocraBieHa B coorsercTBuu ¢ TpedoBanuamu OC BO PY /1H.

Pa3padoryuk:
JOLIEHT Kadeapsl . .
MH(OPMALIMOHHBIX TEXHOIOTHH, K.(.-M.H. £ ~ C.H. Cannarapos

3as. kadeapoii nupopMaHOHHBIX
TEXHOIIOTHH, 1.¢.-M.H. FO.H. Opios
PykoBoauTe b NIpOrpaMmbl
3asenytomuii kadeapoii

NPUKIAIHOH HHOPMATUKH

U TEOPHH BEPOSITHOCTEH, 1.T.H., IPOd.

K.E. Camyiinos
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Kadeapa nudopmManmoHHbIX TeXHOIOI Ui

OOHA ONEHOYHbLIX CPEJACTB

10 YYEBHOM JUCIHUILINHE

OCHOBBI IIPOrPAMMHUPOBAHUS

(HauMeHOBAHHE JIMCLUILIWHEL)

02.03.02 — dyunamentanabHas uHpopMaTnka 1 nHGpOPMAITHOHHBIE TEXHOJIOTHH
(KO,'J. H HAHMEHOBaHHE HﬁllpﬂBJleHl-‘Ul ]lD,ﬂ.l"O'l'UBKlrl]

Oakaiasp

KBanuduraus (creneHs) BLITYCKHHKA




Jlucuunnuna:

Hanpasnenue:

HacnopT (bOl-lIl,a OLHEHOYHBIX CPEACTB N0 JUCHHUILIHHE

OCHOBBI MPOrPAMMHUPOBAHHS

02.03.02 — dyunamMerransHas uaGopMaTuka 1 HHOOPMALMOHHBIE TEXHOJIOTHH
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OITK- [Pazmen 1: OcuoBubie [Temst 1,2: Anroputrmsl u ero cBoiictsa, CTpyKTypa anropurMa. 1 10 1 12
2; T1K- [KOHCTpYKUHH
1; [1IK- [nporpammuposanust  Tembt 3,4: Jluneiinas u ycioBHas CTpyKTypa anropurma, McnosbsoBanne _
9 YCIIOBHOIO OIIEpaTOpa M YCIIOBHBIX BhipaxeHuil. Oneparop Beibopa l 10 1 12
Tewmst 5,6: Llukn ¢ napamerpom. PekyppenTHble Boluncienus. Lluki ¢ npea- u ) 10 1 12 50
HOCTYCJIOBUEM
Temsbl 7 PekyppeHTHbIE U UTEpalUOHHbIE BoiuKuciIeHus. [IporpaMmmuposanue
U HCI0Ib30BaHUe QYHKUMH 1 3 ! 7
Tema §: [IporpamMMupoBaHue U UCIOIb30BaHHE (DYHKIIHIL. 1 5 1 7
Paspen 2: Tema 1.,2: [IporpammupoBanue CTPOKOBbIX JaHHBIX. PaboTa ¢ MmaccuBamu. 10 1 1 12
[TporpammupoBaHue :
TUIIOBBIX A/rOPUTMOB Tema 3.4: CoprupoBka nanHbiX. CTPYKTYpPbl JaHHbIX. 10 1 1 12
50
Tema 5,6: CriocoObI 1epeiaun JJaHHBIX B KauecTBe aprymenTa. PexypcusHeie 10 l 1 12
IIPOIpaMMBl.
Tema 7,8: Pabora ¢ ykazaremsimu. Pabota ¢ TekctoBeiMu (haiinamu 10 2 2 14
UTOI'O: 5 80 10 100 100




[Tpouece u3yuenus AUCHUIUIMHBI HarpasieH Ha GopMmuposanue cieaytomux komnerenuuii: OITK-2; TTK-1: [TK-2
(vrasvieaiomes & coomsememeuu ¢ OC BO PYI[H)

OI1K-2. CniocobeH npHMEHATH KOMITBIOTEPHBIE/CYIEPKOMIIBIOTEPHBIEC METO/1bI, COBPEMEHHOE IIPOrpaMMHOE 0OecreyeHe, B TOM YHCIIE OTEYECTBEHHOTO
HNPOUCXOAKAEHH, Ul PELICHUs 3a1a4 NPo(ecCHOHANBHON AeATEIbHOCTH.

L ]
[TK-1

OIIK-2.1 3Haer OCHOBHbIE MOJOKEHHS W KOHLENUUM B 00IacTH MpOrpaMMHpPOBAHMS, APXUTEKTYPY SI3BIKOB IPOrpaMMHpPOBaHUS, 3HAET
OCHOBHYIO TEPMHHOJIOTUIO, 3HAKOM ¢ coaepxkanuem Enunoro Peectpa Poccuiickux nporpamm

OIIK-2.2 YMeeT aHanu3MpOBATh THIIOBBIE S3bIKH IPOrPAaMMHPOBAHHUSA, COCTABIATD IPOrPaMMbl

OIIK-2.3 Mmeer npakTH4eCKUi ONBIT PELICHHUs 3a/1a4 aHAIN3a, HHTErPALHH Pa3/IMYHbIX THIIOB IIPOrPAMMHOr0 00ECIeYeH s

Crnocoben paszpadarbiBaTh U OTJIAXKUBATh NPOrpaMMHBIH KO

[IK-1.1 3Haer OCHOBBI HIPOrpaMMUPOBAHMS; COBPEMEHHbIE OOBEKTHO-OPUEHTHPOBAHHBIE S3bIKM NPOrPaMMHUPOBAHUA; COBPEMEHHbBIE
CTPYKTYPHBIE A3bIKH IIPOrPaMMUPOBAHUSA; SI3bIKA COBPEMEHHBIX OM3HEC-TIPHII0KEHHUH

[TK-1.2 ¥YMeeT koaupoBaTh Ha S3bIKAX MPOrPaMMUPOBAHNS; TECTUPOBATL PE3YJILTAThI KOJAUPOBAHUS

ITK-1.3 Brazgeer naBbikamMu pa3paboTKH Koa HH(OPMALIHOHHON CHCTEMbI; HaBbIKaMH BepupUKaLHK KoJa HHPOPMALIHOHHOH CHCTEMBI

[TIK-2 CnocobeH BBINONMHATHL paboOThl M ynpasisaTh paboTaMu no co3gaHuio (Moauduxanuu) u conpoBokaeHuio MC, aBToMaTtu3upyoOmux 3a1a4u
OpraHu3alMOHHOIO YIPABICHHUS U OU3HEC-TIPOLIECCHI

[TK-2.1 3HaeT MHCTPYMEHTHI M METO/bl pa3pabOTKH apXHUTEKTYpbl, MPOCKTUPOBAHHS U Au3aiiHa UH(GOPMALMOHHBIX CUCTEM; MHCTPYMEHTEI
BepU(UKALUH IPOTPAMMHOTO KO

[1K-2.2 YMeeT npoekTHpoBaTh U BEPUDULHUPOBATL APXUTEKTYPY MH(POPMALMOHHOH CHCTEMbI; KOAUPOBATh HA SA3bIKaX MPOrPAMMHPOBAHMUS;
TECTUPOBATH PE3YyIbTAThI KOAUPOBAHUS

I1K-2.3 Bragers MHCTpYMEHTAMH U METOJAMU IIPOEKTUPOBAHMS W BepU(UKALMU apXUTEKTYpbl HHPOPMALUOHHON CHUCTEMBI, pa3paboTKu U
BepU(DUKALUH CTPYKTYPBI IIPOrPAMMHOI0 KO3 HHPOPMALIUMOHHOH CHCTEMBI



ITpumepHbIil nepeYyeHb OLEHOYHbIX CPEJACTB

HaumenoBanue IIpencraBiienne
/ Kparkasi XapakTepHCTHKA OLeHOYHOI'0
/| ouWEeHOYHOIro OLICHOYHOI'0 Cpe/JCTBA B
cpeacraa
cpeacTBa (ponne
Ayoumopnas paboma

KontposnbsHas Cpe/icTBO KOHTpOJISl, OpPraHu30BaHHOE Kak/Bompocel mo
pabota ayJUTOpPHOE 3aHATHE, Ha KOTOpOM{TemMam/pasjenam
00yuaomumMcs HeOOX0AUMO CaMOCTOSITENILHO | IUCIIUILIHHEI
IPOJIEMOHCTPUPOBATL YCBOEHHE YyueOHOro
Marepuanga TEMbl, pasjena MM pPa3/ienoB
[TUCIUILINHBL.

Jlabopatopuas  |Cuctema OPAKTHYECKUX 3aganuil,| @oH NpaKTHYECKUX
2 |pabora HaTpaBJICHHBIX Ha (hopmupoBaHueB3aIaHuit
MPAKTUYECKHUX HABBIKOB y 00YHaIOLIMXCS

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

JlucuuruinHa ()CHOBBI NpOorpaMMUPOBaAHUS

[lepeqenb NpakTH4YeCKHX 3aJa4a AJd KOHTPOJIbHBIX paﬁor

1. Vkasarenu: onmuMcanue ykasaress, AEHCTBHE ONEpalMi pa3ajipecaliy U noJydyeHus aj-
peca. [Ipumepsr.

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

VYcnoBHble onepaTopsl: paBuiia 3alucH U BeinoaHeHus. [Ipumepsr.

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

= oy LA s

MeTtoas! coptupoBku aaHHbIX. [Ipumep.

8. s x=-1.5,-1.3, ..., 1.5 B TekcTOBBIH (hailsl np.res 3anucars Tabauiy 3Ha4eHUH (yHK-
uu
K2k+1

20
— —1)k [

y Z( 1) Zk)!smkx
k=0

9. KaproTeka Hanuuus TOBapoOB B Mara3uHe OpraHu3oBaHa B Buje mMaccua. Kaprouka co-
JIEPIKUT:
e KO/ BHJA TOBapa (HampHMep, «TEIEBU30PbI») — 6-3HAYHOE LEN0E;
® KOj TOBapa (HanpuMmep, Mapka TelieBu3opa) — 9-3Ha4HOe 1eN0¢;
® [ICHY €/IMHMIILI TOBAPA B PYOJISIX — BEIIECTBEHHOE;
® YUCJIO €JUHMIL] TOBAPa — BELIECTBEHHOE.
Onucath Kak 17100ajbHbIe JaHHbIE CTPYKTYPY KapTOUKH, KAPTOTEKY - MACCHB CTPYKTYP pas-
mepa 1000, yuciio kapTo4eK B MaCCUBE.
Hanucats ¢pynkuuio IIPEJUJIOXKEHUE ¢ aprymenToM «Ko/1 BUjia 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 — 9-3HauUHOE 11eJ10¢€;
® MAaCCHB OLIEHOK — 5 2JIEMEHTOB.
3uauenus oueHok: 0 — sk3amena emie He Ob110; 1 — HegaBka, 2-5 — OLEHKH.
Onucath Kak 17100ajbHbIe JaHHbIE CTPYKTYPY KapTOUKH, KAPTOTEKY - MACCHB CTPYKTYP pas-
mepa 1000, yuciio kapTo4eK B MaCCUBE.
Hanucars ¢pynkiuio K OTUUCJIEHNIO, Beiatoliyto Ha 9KpaH JaHHbIE O CTYASHTaX, UMEIOLINX
3 u bosee oTpuLaTeNbHbIE OLICHKH (1 1K 2): HOMEp rpyNIibl, HOMEP 3a4€THON KHIKKH, IEPEYCHb
oueHok. Eciin Takux CTyIEHTOB HET, Ha DKpaH BbIJIAaeTcs COO0LICHHUE,
12. .Hanucatb (pyHKIHIO C apryMeHTaMH X,N, BBHIYHCIAIONYIO 3HAaYCHUE BbIPAKECHUS
sinx sin2x sinnx
1+ T)(l + T) (14 T)
13.KaproTeka Hanuuus TOBapOB B Mara3uHe OpraHu3oBaHa B Buje maccuBa. Kaprouka co-
JIEPIKUT:
® K07 TOBapa — 9-3HauHOE LENOoe;
® 1IEHY €UHMILLI TOBApa B PyOIIsX — BELIECTBEHHOE;
®  YKCJIO eJMHHUI]I TOBAPA — BELIECTBEHHOE.
Onwucars Kak ri1o0anbHbIe JAaHHBIE CTPYKTYPY KAPTOUKH, KAPTOTEKY - MACCUB CTPYKTYP pas-
mepa 1000, yucno kapTouek B MacCUBE.
Hanucars ¢ynkuuto [TPOJIAXKA ¢ aprymeHTaMu «KOJ TOBapa», «4HUCI0 IPOAAHHBIX €AMHUIDY,
KOPPEKTHPYIOLYI0 COOTBETCTBYIOLIMH ANeMEeHT MaccuBa. Eciu ToBapa ¢ 3ajaHHBIM KOJIOM HET,
WIM TIOJIyYE€H OTPHULATENbHbI OCTAaTOK TOBapa, Ha OJKpaH BBIIAETCS 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 oueHok: 0 — sk3amena enie He Ob110; 1 — HeaBKa; 2-5 — OLIEHKH.
Onwucars kak r1100abHbIE JJAHHBIE CTPYKTYPY KAPTOUKH, KAPTOTEKY - MACCUB CTPYKTYP pas-
mepa 1000, yucno kapTouek B MacCUBe.
Hanucars ¢ynkuuio PE3YJIBTAT ¢ aprymeHTOM «HOMEp TIpYIIbD», BBIAAIOLIYIO HAa JKpaH
JaHHbIE O PE3yJIbTaTaX CECCHM CTYIEHTOB JaHHOW rpynmbl: Nem/m, HOMEp 3a4e€THON KHHKKH,
NepeyYeHb OLEHOK.
15. Hanucats GyHKIMIO C apryMEHTaMU: LIE€JI0€ N, BEIECTBEHHbIH MAaCCUB a, BELECTBEH-
HOE X, BLIYMCIIAIONYIO 3HaU€HHE IPOU3BOHOH MHOIOWIEHA
Py(x) = apgx" + a;x" ' + -+ a,_1x + a,
16. KaproTeka cTyI€HTOB , CAAIOLIMX DK3AMEHbI, OpraHu30BaHa B BUae 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.




Onucars Kak rio0aabHble JaHHbIE CTPYKTYPY KapTOUYKH, KAPTOTEKY - MACCHB CTPYKTYP pa3-
mepa 1000, uncno kapTouek B MacCUBE.
Hanucars ¢pynkuuro OTJIMYHUKU, Bbraaromyio Ha 9KpaH JaHHbIE O CTYIAEHTAX, UMEIOIIMX
TONBKO OuLeHKH 5 (ubo 0): HoMep rpymIbl, HOMEP 3a4e€THONH KHHUIKKH, NepedyeHs oueHok. Eciu
OTJIMYHUKOB HET, HA DKPaH BBLIAETCS COOOLIEHHE.

17. HanucaTts GyHKIHMIO C BELECTBEHHBIMU apryMeHTaMu X, h, BO3Bpaliaomnyo 3HaueHue

P(x+h)—P(x=h)
y(x) = LI, e

P(x) = x5 + 2x13 + 3x11 + .- + 7x3 + 8x
18. IlpsimoyronbHas Matpuua (aij)am (n < 10, m < 10) npexacraBieHa B BHUJIE MacCuBa,
COJIEPIKALLErO TOJBKO HEHYJIEBbIE KOI(D(HULIMEHTBI MATPULIBLL. DJIEMEHT MAacCHBA COJICPAKHUT:
e HOMEP CTPOKH I;
e Homep crTosadua j;
e k0dpPUIUEHT ajj — BELECTBEHHOE.
Hanucars QyHK1MIO, BOCCTAaHABIMBAIOILYIO MAaTPHULLY.
CrpykTypa, onpejensiioias 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. Yro BBIBOAUT CleAYIOUMH (parMeHT nporpaMmbl?
const int x=5;
const int *ptrx;
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17.
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19;
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21.
22,
23.

ptrx = &x;
*ptrx = 10;
printf ("%4d",x);

JucuuruinHa OCHOBBI IIPOrpaMMHpPOBAHNA

HEPE‘{EHB TEOPETHYECCKHUX BOIIPOCOB A/ KOHTPOJIbHBIX paﬁo*r

CKONBKO €UHHLL B JBOMYHON 3anucu AecaTHyHoro yucna 194,57

bazoBbie TUNBl AAHHBIX: OMNMCAaHME, MHULMANMU3alLMUs nepeMeHHbIX. [lpaBuia 3anucu
KOHCTAHT. YTo onpeensieT THIl JaHHOTO.

Buemnue u BHEITHHE CTATUYECKUE IEPEMEHHBIE.

JlokanbHble IEpEMEHHbIE, TOKANIbHBIE CTATHYECKUE [IEPEMEHHBIE.

CranaapTHbIil BBOJ — BBIBOJL.

Ycnosusiii oneparop. IIpaBuna BeluucieHUs yCIOBUSL.

Oneparop Beibopa. Oneparop break.

Oneparops! LMKIA: IPAaBUIIA 3AIIUCH U BbionHeHus. [Tpumepsl.

Onepatopsbl LHUKJIA: BLITOTHEHNE OnEpaTopoB break u continue.

MaccuBbl, MHOrOMEPHBIE MACCHBBI: OMMCAHUE, MHULIHAIU3ALIMA, 0OpallleHUE K MACCHBY.
Mertoz I'opuepa Bbruuciaenus 3saueHust MHorowieHa. [Ipumepsr.

Vkazarenu: onucanue, onepaniy pazajapecalyy 1 B3aTHs aapeca, agpecHas apudmernka.

. YKazarenu: BeIIEIIEHHE U OCBOOOKIEHHE JUHAMHYECKON TAMATH.
14.
15:
16.

MaccuBsl n ykazarenu. MaccuBsl ykasareneit.
OyHkuuK: onpeaeneHue GyHkuuu, odpauieHue Kk QyHKIUH, BBINOIHEHHE (DYHKIHH.

OyHkuun: nepejgava apryMeHTOB 0 3HA4YEHHIO U 10 yKaszatenwo. MaccuBbl Kak
apryMeHThbl QyHKIUH.

VYkazarenu Ha QyHkuu0. QYHKIMSI Kak apryMeHT (PyHKLHU.
Pexypcusnble (pyHKIUH, IPUMEP BbIYUCTEHHS n!.

CoprupoBka gaHHbIX. AIropuT™ cOpTHpOBKH. [Ipumep.

CTpyKTypsl JaHHBIX: ONUCaHUE, OOpAlEHHE K 2IeMEHTaM CTPYKTYPBL.
Tun ganneix nepeuncnenue. [Ipumep.

Oneparop typedef. Ilpumeps! ucnonb3oBaHus.

TexcroBble (aiiibl: 1ocTyn K (aitty, GopMaTHPOBAHHBIH BBO — BBIBOJ|, HOCHMBOJIbHBIN
BBO/I—-BBIBO/I; TOCTPOYHBIH BBOJI — BBIBOJI.



Kadenpa nndopmanimoHHBIX TEXHOJIOTUN

KommiiekT (pa3sHOypOBHEBbIX) 32/1aHUM 1JIfl BLINOJHEHHS TECTA

no aucuuminuae OCHOBBI IPOrPaMMHUPOBAHUS

(HAHMECHOBAHHC THCLHITHHEL)

1. 3apanus HAYAILHOIO YPOBHSH
2. 3apanus 06a30B0ro ypoBHs
3. 3ajanus yri1y0JIeHHOI0 YPOBHH

B xauecTBe 3aaHui pa3nu4HOro YpPOBHA AUl HEKOTOPBIX TEM IPEAIaratoTcs BOIPOCHI 1S
CaMONPOBEPKHU U 00CYKICHHUs, a TAKIKE TECTOBBIC 3aJaHUs 110 TEMaM Kypca.

Pa3gen OcHOBHBIE KOHCTPYKLIMH POTPAMMHPOBAHUS
Tema 1. AllropuT™MbI U €ro CBOICTBA
3adanus HawanbHO20 (PeNPOOYKMUBHO20) VPOBHAL:
1. AIropyuTM™ - 3TO:
a) Habop KoMaH/ JIJid KOMIIbIOTEPa;

6] OTpaxeHHue rnpeagMeTHOro MMpa ¢ IoMOolib) 3HaKOB H CUI'HAJIOB, IIpe/lHA3HaA4Y€HHOe
A1 KOHKPpETHOTI'O UCIIOJIHUTEJIA;

B] NMOHATHOE H TOYHOE INpeAllHCaHHEe HCITIOJIHHUTEJH COBEPHIHUTD NMOC/Ie 10BaTe/IbHOCTDb
ﬂeﬁCTBHﬁ, HallpaBJIeHHbIX Ha JOCTHXKEeHH e NOCTaBJeHHOH neau,

I') MHCTPYKLMS 110 TEXHUKe 6e30MacHOCTH.
2. Kako# U3 IOKyMEeHTOB SABJIA€TCA aJITOPUTMOM?
a) npaBuJia TEXHUKU 0€30MaCHOCTY;
6) MHCTPYKIMSA N0 PUTOTOBJIEHUIO MULLK;
B) pacnucaHue IBUKeHUd M0e3/10B;
I') CHAUCOK KHUT B HIKOJIbHOU OUOJIMOTEKE.
3.'paduyeckoe npeJicTraBjieHUe aJirOPUTMA — 3TO:

a) crnoco6 TmpeJjCTaBJIeHUA aJrOpUTMa C IMOMOUIBK TreoOMeTpPHYecKUX GuUryp;
6) cxemaTU4YHOE U306paKeHHe B IPOU3BOJILHON GpopMe;

B) mpe/icTaBjeHue ajropurma B popme Tabauly;
r) npeJicTaBjeHue airOpUTMa B BU/jie rpaduka.

4. KakuM cnnocob60oM He MOoKeT ObITh 3a/1aH aJIrOPUTM?
a) CJIOBECHBIM;
6) dopMyJIbHBIM;
B) rpaduyecKuM;
r') Ha sI3blKe MPOrpaMMUpPOBAHUA.

5. Ha koro paccuuTaH aJiropuTM, HallMCaHHbIN HA €CTECTBEHHOM SI3bIKe?
a) Ha 4YeJIOBEKa;
0) Ha KOMIIbIOTEP;
B) Ha po60Ta;



I') Ha BCeX 0/JHOBPeMeHHO.
3adaHus 6a306020 (PEKOHCMPYKMUBHO20) YPOBHS
1. CBOMCTBO anropuTMa duckpemHocms 03Ha4aeT:
a) 4TO KOMaH/ibl JI0JKHBI C/Ie/l0BATh [10C/Ie0BaTe/bHO APYT 3a JpYyroMm;

6) 4TO KarKJasg KOMaH/la JIoJKHA ObITh ONKMCAaHA B pacyeTe Ha KOHKPETHOTO UCIOJTHU-
Tesd;

B] pa36HeHHe AJITOPHTMa HAa KOHEYHOE€ YHUCJIO MPOCThIX HIAr0B;
I‘] CTporoe ABHXXeHHE KaK BBEPX, TdAK H BHHU3.

.
2. Kakyo CMBbIC/IOBYIO HarpysKy HeceT 1 6J10K
a) 6JI0K BBO/la-BbIBO/IA;

6) 6s10K HavYaJ1a aJITOPUTMa;
B) 6JI0K BBIYUCJTIEHUH;
') IpoBepKa yCJ0BUS.
3. CBOMCTBO ajiropuTMa 00HO3HAYHOCMb O3HAYAET:
a) 4YTO KOMaH/Ibl JIOJDKHBI C/1€/10BaTh MOCJIE/[0BaTEJIbHO JAPYT 3a JIPYyroMm;
6) pa3bueHue asiropuTMa Ha KOHe4YHOE YU CJIO MPOCThIX LIAr0B;
B) MCMOJIb30BaHUE Ji0 ObIM UCIIOJIHUTEIEM;

I‘] HYTO aJITOPHUTM JOJIKEH COCTOATL H3 KOMaH/[A, 0 JHO3HAYHO INTOHHMAEMbIX HCIIOJIHUTE-
JIeM.

4. CBOMCTBO aJITOPATMA MACCOBOCMb O3HAYAET:

a] HYTO AJITOPUTM OOJIHKEH obecneyruBaTh BO3MOKHOCTb €TI0 NpHUHMeHeHHA IJid pellleHHA
OJTHOTHUIIHBIX 3a1a4;

6) 4TO Ka/Jasg KOMaH/a J0J>KHA ObITh ONHCAaHA B pacyeTe Ha KOHKPETHOI'0 UCIOJIHU-
Tesd;

B] paBGHEHHe dJITOPHTMa HAa KOHEYHOE€ YHUCJ/I0 MPOCThIX HIAros;
I‘] HCI0JIb30BaHHE JIHObIM UCIIOJIHUTEIEM.

5. HazoBUTE OCHOBHOE CBOKMCTBO aJropuTMa, KOTOpoe obecneyuBaeT noJjay4yeHue pe3yjb-
TaTa 1nocjie KOHe4YHOro 4Mcja maroB:

a) IMCKPETHOCTH;
6) 01HO3HAYHOCTD;
B) MaccoBOCTb;
r) pe3yJibTaTUBHOCTb.
3adaHus yenyoaeHHo20 (meopuecko2o) ypoeHs
1. AATOpUTM Ha3bIBaETCH LUKIUYECKUM, €CJIH:

a] OH COCTaBJieH Tak, 4qTO ero BBINTOJIHEHHE npeamnoJsiaraeT
MHOTI'OKpPATHOE IMOBTOpEHHE OOHHX H Tex He ,ueﬁc*rsuﬁ;
6] X0/, €ero BbIIIOJHEHHA 3aBUCHT OT HCTHHHOCTH TeX HWJHKM HHbIX YCJIOBI/II‘/JI;
B] €ro KOMaH/bl BbIITOJHAKTCA B [IOpAJKE UX €eCTECTBEHHOI'O CJIEAOBaHHUA ADYT 3a APY-
roM He3aBUCHUMO OT KaKHX-JIMOO0 YCJIOBI/II‘/JI.

2. OnpesienuTe 3Ha4YeHUe NepeMeHHOH C [0CJIe BbINOJHEHUd ceayouiero gparmenTa aj-
ropuTMma.
=120
b:=100



a:=a+b/2
ecsiub Toc:=b+a
HHayec:=b+a /2
BCE

3. HaiiTu 3HayeHU e BbIpaXKeHUs

10/3= 14 %5 =
123 /4= -17%5=
-17 /5= -17%-5=
11%5=

4.B dAJITOpUTME, 3alIHCAHHOM HHKe, UHCIIOJIb3YTCA LHeJIOYHUC/IEHHbIe ITepeMeHHbIE. Onpe,u,e—
JINTEe 3HAYEeHHE ﬂepeMeHHOﬁ y nnocjie UCIIOJIHEHHA JAHHOI'O aJIrOpUTMa:

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

5: Onpe,u,enwre 3Ha4YeHHe nepemeHﬂoﬁ C ImocJjie BbIMOJIHEHHA CleAylIero q)parmeHTa aJ-
ropuTMma

a: =40

b :=80
b:=-a-2%b

ecjua Toc:=b-a
HHayec:=a-2*b
BCe

Tema 2. Cpeaa nporpammuposBanus Ha Cu/Cu++. Ilpocrbie nporpammsel. CTpykTypa
aJIropuTMA

3a0aHus Ha4antbHO20 YPOBHSL!

1.

CocraBbTe MporpamMmy Uit BBIYMCICHUS TUIOILAAN TPAMELIMH 10 33 JaHHBIM OCHOBAHMUSM d,
b u BeICOTE .

CocraBbTe 1porpammy JJis BbIMMCACHHUS JUIMH BBICOT TPEYTOJIbHHUKA, Y KOTOPOIO JJIHHBI
CTOPOH a, b, c.

CocraBbTe nporpaMmy JUist BBIMMCISHUS JUIMH ME/IMaH TPEYToJIbHUKA, Y KOTOPOTO JUTUHBI
CTOPOH a, b, c.

CocraBbTe nporpaMmy BBIYHCIIEHUS CyMMbI U Pa3HOCTH JBYX OOBIKHOBEHHBIX JIpOOEH.

CocraBbTe nporpamMmy Jjisi BBIYUCIEHUS MPOU3BEICHHUS U YACTHOIO JIBYX OOBIKHOBEHHBIX
npobeii.

3adanus 6azo8020 yposeus

L.

CocraBbTe IpOrpaMMy JUIst BBIMHCIICHUS JaBICHUs CTO10a )KUAKOCTH IIJIOTHOCTBIO 1 BLICO-
TOU h HA THO cocy/a.

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

B mkonsHOM KOpHIOpE JUTMHON 65 M HYXHO BBIKpacHThb 1oj. BeIkpacuB uacTbh Kopuaopa
JUTHHOHN 22 M, uzpacxonoBainu A ke kpacku. CKOJBKO €lie HYKHO KPAacKH, JTOKPacUTb KO-
puaop?



Yr1o0Obl cBapuTh 4 MOPLUUH MIIEHHON KallH, HY:KHO B3aTh 220 2 mena, 1 2 mosnoka u 30 2
caxapa. CkoyIbKO OTpedyeTCst 3THX NMPOAYKTOB, YTOOL!I ¢cBapuTh N nopiuii kamu?
Yuusepmar B Hof0pe nponan toBapoB Ha A man. p., uro Ha 15% Oosnbuie, yeM B OK-
Ts0pe. Ha kaxyio cymmy ObUIN IIPOAaHbl TOBAph! B OKTAOpe?

3adaHus y2nyoneHHo20 YpoeHs

1.

CocraBbTe nporpammy 18 BBIYHUCIIEHU A HBOGKOﬂHMOﬁ MAacCChI COJIM U BObI AJ151 HpHI‘OTOB-
JIEHHMS1 PaCTBOpA MacCoM m & ¢ MacCcoBoit aone w%.

HzsecTHa CyMMd OCHCT, HMCIOLIAACA YV MOKYIATEIA H CTOUMOCTh OJIHOH €MHHIIbI TOBApA.
CKOIBKO COMHHII TOBApa CMOKCT KYIIUTh NOKYIIATCIIb H KAKOBA €0 cnaqa?

CocraBbTe nporpaMMy Juis BbIYHUCIEHUS CyMMbl LU(P BBEJEHHOTO C K/IABUATYypbl TPEX-
3HAYHOI'0 HATYpalIbHOIO YMCJIA.

Jlanbl KaTeThbl IPAMOYTOIBHOIO TpeyronbHuka. HaliTi ero runorenysy u miomasb.
Jlana cropoHa paBHOCTOPOHHEro Tpeyroiabuuka. Haiitu ero miomass.

Tema 2. /Iunelinas v ycJIOBHAs CTPYKTYPa aJIrOpHTMA

3adaHus Ha4antbHO20 YPOBHSL!

1.

5.

Cpeauuii paauyc siila fomMaiiHeil Kypuust S ey, a UHKy0aTopHO#H — 4 cm. CKOIBKO HHKY-
0aTOpHBIX AUL] COOTBETCTBYET JAECATKY JoMalHuX? CKOIbKO COKOHOMUT X03sHKa, MOKY-
rnast 1eCATOK JOMAIIHHX SHII.

babymka Bszker B Heento 3 mapbl AETCKMX HOCKOB, [apy JKEHCKHUX U Hapy MYKCKHMX U
npoaaeT ux. Cuuras, 4yto B Mecsue 4 HEAelH, ONPEIenuTh, Kakyl npuObuUis 0alymika
HMEET 3a MEeCSLI.

CocraBbTe nporpamMmy AJist BBIMHCICHUSA MaCcChl IACTHHBI IPSMOYTOIbHOR (POPMBI CO CTO-
poHamu a U b.

Cuwuras, uro 3emis — uaeansHas cepa ¢ paauycom ¥ = 6350xm, ONpeIenuTh pacCTOIHHE
J10 JIMHUM FOPU30HTA OT TOYKY C 3aJaHHOM BBICOTOH Ha/ 3eMIIeii.

Jana nnuna pedpa ky6a. Haiitu 00beM kyba u mnomaas ero 60k0Boil IOBEPXHOCTH.

3adanus 6azo6020 yposeHs

H3Becren 00bem 1 Macca Tesa. OnpeaenuTs IIOTHOCTh MaTepuaia dToro Tejia.

M3BeCcTHO KONMMUECTBO KUTENIEH B TOCY1apCcTBE U IUIOMIAAL ero Tepputopuu. OnpenenuTs
IJIOTHOCTb HACEIEHHUS B ’TOM FOCY1apCTBE.

Jlanbl ocHOBaHuE U BeICOTa paBHOOeApeHHOM Tpanenuu. Haiiti ee nepumerp.
JlaHb! AJIMHBEL CTOPOH NPSIMOYTOJIBHOIO napanenenunena. Haiitu ero od6vem u miomans
0OKOBOI MOBEPXHOCTH.

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

3adanus yenybieHHo20 VPOBHS

1.
o
3

Jano uenoe uersipex3HauyHoe yuciao. Haiitu cymmy ero uudp.
Jlano nenoe uersipex3HauyHoe uucio. Haiitu npoussenenue ero uudp.

BrikypuBas o/iHy cUrapery, 4ejl0BeK TepSeT IATh MUHYT KU3HU. CKOIBKO JIET KU3HU OH
notepsiet, eciau OyAeT KypuTh n JHEH, 10 M CUrapeT B JIEHb.

Haiitu cymmy nepoii u nocnennei uugps! JaHHOTO YETHIPEX3HAYHOTIO YUCIIA.
[TomensTh MECTAMHU HEPBYIO M NOCIEIHIO U(PY JaHHOTO TPEX3HAYHOTO YHUCIA.
Jauno uucino N < 99. Jlonucars B Hauano u B KoHell yucia undpy k.



Tema 3. Hcnoab3oBaHnue YCJIOBHOIO OllepaTopa M YCJIOBHBLIX BbIpamxkenuil. Oneparop
BbIOOpa

3aoanus HA4aIbHO20 YPOBHA:

1.

Jausr Tpu nensix uyucna. HallTH KOJHMYECTBO MOJIOKUTENIBHBIX M OTPULIATENIBHBIX YUCEN
B HCXOJIHOM Habope.

IlaHbI TPH BELICCTBECHHBIX YHUCIA. BriBectn BHavane HauMCHBIIICE, a 3aTEM HauOOJIbIICE U3
ABYX OCTABUIMXCA YHCCIIL.

Jlaubl yeTbipe B BeleCTBEHHBIX uncia. Halitu npousseaeHue IByX MEHBIINX U3 HUX.
Jlansl getbipe nensbix yucna. Haitti cymmy aByx 00bIIMX U3 HUX.

Jlaubl Tpu uenbix uuciaa. BeiBecTn BHaualie HauOosibliee, a 3aTEM M3 OCTABLIUXCH —
HaUMEHbIIIEE.

3adanusn 6az06020 ypoeHsi

L.

o B

3uauenus HETBIPEX MEPEMEHHBIX NOMCHATL MECTAMHU TAK, yTOOLI OHH 0KA3aIHCh ynopsano-
YEHHBIMH 110 BO3PACTAHHIO.

3uauenus HETBIPEX NEPEMEHHBIX MOMEHATL MECTAMHU TAaK, yTOOBI OHU OKA3aJIHChH ynopsano-
YEHHBLIMH 110 yﬁbIBaHHI-O.

Jlaus! Tpu uncna. BeiBecTH nopsiKoBbIi HOMep 00JIbIIEr0 U3 HHUX.
Jlans! Tpu uucna. BeiBecTu BHayane Ooibliee, a 3aTEM MEHbBILIEE U3 HUX.
Jaus! Tpu uncna. BeiBecTH BHauane MeHbllee, a 3aTeM MEHbILIEEe U3 OCTABLIMXCS.

Jlans! Tpu nepemenssble BewectBenHoro tuna: 4, B, C. [lepepacnpenenurs 3HaueHUs 1aH-
HBIX MEPEMEHHBIX TaK, 4TOOBI B A 0Ka3ajJ0Ch MEHbLIEe U3 3HAaYeHHUi, a B C — Oosbliiee.

3aoanus yenybaenno2o yposHs

e Sl

Jano tpexsHaunoe yucno. OnpenenuTb, KpaTHO JIM YETBIPEM MPOU3BeeHHe ero nudp.
Jlano tpex3naunoe uucio. Onpenenurb, KPaTHO JIM MPOU3BEICHUE ero nudp yuciy a.
Jlano HatypanbHoe unucio. BepHo 11, 4TO OHO 3aKaHYMBAECTCs 4eTHOH tudpoit?
OnpenenuTs, SIBISETCS JIM TPEYTOJILHUK CO CTOPOHAMHU @, b,c paBHOOEeIpEHHBIM.

Jlano aBysHaunoe uucio. Onpenenurs, BXOAUT U B Hero nudpa 3.

Tema 4. lluka ¢ napamerpom. PekyppeHTHbIe BbIYHCIEHUS

3aoanus HavanbHO20 yPOBHA:

1.
2

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

CocraBbTe nporpaMmy, KOTOpas BEIMHUCIIACT CYMMY YHCEN OT | J0 n. 3HaueHue n BBOAUTCA
C KIIaBUATYPBhL.

CocraBbTe nIporpaMmy, KOTOpasi BBIYUCISIET MPOU3BEACHHE Ynucen oT 1 10 n. 3HaueHue n
BBOJIUTCS C KIIABUATYPBHI.

CocraBbTe MnporpaMmy, KOTOpasi ONpeienseT KOJIMYECTBO OTPULIATENBHBIX, KOJIHYECTBO
MOJIOKHUTEIBHBIX U KOJMYECTBO HYJIEH CpeIu BBEJCHHBIX YUCeNl. 3HAUEHUE N BBOJUTCS C
KIIABHATYPBI.

CocraBbTe nporpammy, KOTOpas nedaraer Tabiauily nepeBoja pacCTOSHUN U3 JII0MMOB B
canTumeTpsl (1 groiim = 2,5 cm) i 3Havenuit mmd ot 1 10 20 aroimos.

3adanus 6a306020 YpoeHs

1.

Haiiti npou3sBeeHne ABy3HAYHbIX HEYETHBIX YHUCEN, KpaTHBIX 13.
Haiitu cymmy uncen or 100 go 200, kpatHbix 17.

Beectu ¢ knasuatypsl 10 uncen. Ecnu kBagpar uucna mensute 100, HaneuaTats 4HCiIO U
ero KBajpar.



4.

CocraBpTe nporpaMmy, KOTOpasi BBIUUCISIET MPOU3BEIeHUE KyOoB uucen ot | 10 BBeleH-
HOT'O YHUCIIA A.

B Opuraze, paboratowieii Ha ybopke ceHa, umeercsi n ceHokocuinok. Ileppas cenokocuika
paborasa m wyacoB, a Kaxjaas cieaytomas Ha 10 mMunyT Oonble, yeM NpeabLLyIIast.
Cxomnbko yacoB npopaboraia Best Opuraga?

3aoanusa yenybaeHHo2o ypoeHs

L.
2

3.
4.
5.

Jlaubl HATYpabHOE YUCIIO N U JeHCTBHTENbHOE X. Boraucauts: x/11+ x/2! +...+ x/nl.

Haiiti nauGonbiiee 1 HauMeHblIee 3HaueHne Gpyukiuu y = 3x% + x — 4, ecru Ha 3a71aH-
HOM uHTepBaie [a, b| x usmensiercs ¢ marom 0,1.

yctb a; =1;a, = k-ap_y +1/k, (k = 1,2,...). laHo narypanbaoe n. [lonyuuts a,.

[ycts a; = 1;a, = ap_1/k +k (k = 1,2,...). dano narypanstoe n. [lonyuuts a,,.

CocraBuTh [nporpamMmy, OnpeacuaoyIo, ABJIACTCA JIM JdHHOE YHUCIIO N [TIPOCTHIM.

Tema 5. Lluka ¢ npej- ¥ nocryciioBueM

3adanusa Ha4aNbHO20 YPOGH:

L.
o

CocraBbTe OporpaMmy BbIMHCICHHUA CYMMb] BCEX NBY3HAYHBIX HYUCEIL.

Hanumure mporpamMMy BbIBOJA BCEX YETHBIX 4HCE] B AuanasoHe ot 2 1o 120 sBkmouu-
TEILHO.

Hanumure nporpammy onpeseneHust CyMMBbI BCEX HEUETHBIX YMCeN B jipana3oHe ot | 1o
99 BKIIOYUTENBHO.

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

Hanumure nporpamMmy BBIYHCIEHUS CPEAHETO0 FeOMETPHUECKOrO MOYyJIEH JBYX BBEICH-
HBIX C KJIaBHATYPbl LEIbIX YHCEII. Y CIIOBUE BBIXO/1a U3 IKKIIA — 3HaueHue ot 1 go 20.

3adanus 6azo6020 yposeHs

1.

C xiaBHaTypbl BBOAATCS YHUCIIA U [IOCIEA0BATENBHO CyMMHpYIoTCs. HallTu cymmy Kaxa0ro
TPETHEro U3 ITHX YHCEIL

Hanumure nporpammy, kotopas BbiBeAeT Ha dkpaH 10 cTpok mo 5 ciyyaiHbIX 4HCEd B
auanasone 0...36.

Hanumure nporpammy, kotopast 6 pa3 tpedyer y Bac naposs, nanpumep 111, u eciu na-
pOJIb MPABUJIBHBIN, TO HiedyaTaeT coodmenue «Mosoaen!»

CocraBbTe OporpaMMmy BbBIMHMCICHHUA CTEIIEHM YHUCTA kc HATYpPaJlbHBIM ITOKa3aTCIICM 1.

CocraBbTe [IporpaMMmy I1OJYYEHHA B IOPAOKE y6bIBaHHﬂ BCEX ,ﬂCHHTCHCﬁ JaHHOI'O 4YHCIa
n.

3aoanus yenybaeHHo20 YposHs

1.
2.

3

Paznoxuts unciao Ha MPOCTBIC MHOMKHUTCIIH.

Jlaubl HATYpabHOE YUCIIO N U JeHCTBHTENbHOE X. Boraucauts: x/11+ x/2! +...+ x/nl.

Jlaubl iBa HATYPAJILHBIX YMCIA M U N — YUCIUTENb U 3HAMEHaTelb ipobu m/n. Tpebyercs
COKpPATUTh AP0Ob, HACKOIBKO ITO BO3MOKHO.

[TudaropoBeiMi Ha3BIBAIOTCS TPOHKH HATypalbHBIX 4HCEN a,b,C yAOBIETBOpSIOLIHE
yenosuto a’ + b? = ¢?. Hanpumep, nudaroposoii seisercs Tpoiika umcen 6, 8, 10.
Haiizure Bee Tpoiiky nugaropoBbiX YHCE, HE MPEBBILAIIINX 25.

CoBeplLEHHBIMU HA3bIBAIOTCS YUCIIA, PABHBIE CYMME CBOUX jAenuteneil. Hanpumep, coBep-
LIEHHBIM sBiAeTcs yuciao 28, paBHoe 1+2+4+7+14. Haiinute Bce COBEPILICHHBIE YUCIA B
unrepsaie [1;1000].



Tema 6 -7. PexkyppeHTHbIC H HTEPALHOHHbIE BLIYHCICHUS
3a0aHust Ha4aILHO20 YPOBHA:

1. Hanucars pyHKUMIO C BELIECTBEHHBIMU apPrYMEHTAMH X, €, BHIYUCIIONIYIO C TOUHOCTBIO
N0 € 3Ha4YeHUE DECKOHEYHOU CyMMBbI

x—1 (x—-1)2% (x—-1)3
+ +r
X 2x* 3%

CyMMHpPOBaHHE MPEKPALIACTCA, €CIU OUEPEAHON WIEH CYMMbl CTAHOBUTCSA MO a0COIIOTHOH

BEJIMYHUHE MEHBLIE E.

+-  (x>0.5)

Ecau x<0.5, Bo3Bpaiaemoe 3Hauenue pasxo 0.
Haneuarars Tabnuiy 3navenuit pynkuu s x = x0, x0-+h, ..., xk.
Benuuunsl g, X0, h, xk BBOAATCS C KJIaBUATYPBI.

2. Hanucatn CbYHI(LlHI-O C BCUIECTBCHHBLIMH APTYMEHTAMH X, €, BBIYHCIAKIIYI € TOYHOCTHHO

J10 € 3HA4YEHUE OECKOHEUYHOU CYMMbI
x x3 x> x7

eI + =
T 243" T o2 o3 ol 08 Lo D s T
CymMMHpOBaHHE MPEKPALIACTCs, €CIM OUYEePEHON WIEH CYMMbl CTAHOBUTCS 10 aOCOIKOTHOM

+o (x>1)

BEJIMYUHE MEHBIIIE E.
Ecin x<1.0, Bo3Bpaiaemoe 3Hauenue pasHo 0.
B texcroBsiii haitn np.dat 3anucarts Tabauny 3Havenuit pynkuun s x = x0, x0+h, ..., xk.
Benuuunni €, X0, h, xk BBOASTCS ¢ KI1aBUaTyphI.
3. Hanucats QyHKUHMIO ¢ apryMEeHTaMH N, X, BEIYHUCIISIOUIYIO 3HAUEHUE

cosx cosSx+cos2x cosx +cos2x+--cosnx
sinx sinx+sin2x sinx +sin2x+--+sinnx
Haneuarats Tabnuny 3nauenuil pynkuun g x = x0, x0+h, ..., xk.

Benuuunbl n, X0, h, xk BBOAsSITCS ¢ KJIaBUATYPBI.

4. Hanucath (yHKIHUIO C pryMEHTaMH N, X, BBIYUCISAIONIYIO 3HAYCHHE

1| " 2 M 3 Benensds n+1
x x(x+1) x(x+1)(x+2) x(x+1)(x+n)
B TexcroBsiii (aitn np.dat 3anucars Tabauiy 3Havenuit pyuxuuu s x = x0, x0+h, ..., xk.

Benuuuner n, x0, h, xk BBOAsATCA ¢ KIaBuaTyphbl

5. Hanucars GyHKIUIO C apryMEeHTaMH N, X, BEIYUCIMIONIYIO 3HAYEHUE

x—2+(x—2)(x—4-) (x—2)(x —4):(x —2n)
x—1 (x—-1(x-3) (x—Dx-=3)(x-2n+1)
Haneuarats Tabuuiy 3nauenuid Gpynkuun aua x = x0, x0+h, ..., xk.

Benuuunbl n, X0, h, xk BBOAsITCS ¢ KIIaBUATYPBI

3aoanus 6azo6020 yposHs
1. Hanucars GyHKUMIO ¢ apryMeHTaMH X,N, BBIYUCIISIOUIYIO 3HAYEHUE

sinx sin2x sinnx
R TEA S TR A ST
B TexcroBsiii (aitn np.dat 3anucars Tabiauiy 3HaveHuit pyuxuuu s x = x0, x0+h, ..., xk.

Benuuuner n, x0, h, xk BBOAsATCA ¢ KIaBuaTyphbl

2. Hanucars QyHKUMIO C apryMEHTaMH X,€, BBIYUCIISIONLYIO C TOYHOCTBIO JI0 € IPEIe MpH |
—> 00 MOCJEI0BATEIbHOCTH



x+2 1 X )
U = ;o =5 QU +——), =23,

2 3 fq
Eciu a1 HEKOTOPOro N BBINOJIHAETCS YCIIOBUE | i — vl <g, T0 lim = uy,.
B TekcroBsiii ¢aitn np.dat 3anucats Tabauny sHavenuit pynkuuu s x = x0, x0+h, ..., xk.
Benuuunsi g, X0, h, xk BBOAATCS ¢ KJ1aBUATYPbl
3. IlocnenoBarenbHOCTD Ao, a1, @2, ... 00pa3yeTcs MO 3aKOHY

A1
ag=a;=1;, ap=a;» +2—k, k=23

Borunciute P = ag(ao+ar)(ap+ai+az) ... (ap+ait ... +az)

Maccus He UCTIOJIB30BATh.

4. U3 tekctoBoro ¢aita np.dat BBOASITCA: LIeTI0€ N BEILECTBEHHbIE X1, X2, ... Xn.
Boruncnnrts

1 1 1 1
u=—+ + + e
X1 XXz  XjXpX3 Xq1Xp " Xy

MaccuB He HCIIOAb30BAaTh.
5. U3 tekcroBoro (aiina np.dat BBOAATCA: 11€/10€ N BELIECTBEHHBIE X|, X2, ... Xn.

Breraucaurts

1 2 3 n
Xy x1+x x1+x+x; X1+ x4+ 4+ x,

MaccuB He UCITONB30BAaTh.

3adanus yenyba1eHHo20 ypoeHs

1. U3 TexcroBoro (aiina np.dat BBoAATCA: 11€/10€ N, BEILECTBEHHBIE Ao, a1, ..., an (N<30).

Hna x=-2.0,-1.9, ..., 1.0 naneuatars Tabnuily 3Ha4eHUH QyHKIUN
B(x)=apx"+a;x" 1+ +a,_1x+a,

2. U3 tekcroBoro (aiina np.dat BBoaATCA: 11€10€ N, BEIIECTBEHHBIE Ao, A1, ..., an (n<20).

Jna x=1.0,1.2, ..., 4.0 Hanewarars Tabiauiyy 3Ha4eHU QYHKIUH

B (x) = ap,x™+ a1 X"+ -+ a;x + ag
3. Hanucats pyHKUHMIO C apryMEHTaMU: LI€NI0€ 1, BELIECTBEHHBIH MAacCUB a, BELIECTBEHHOE
X, BBIYMCIISIOUIYIO 3HAYEHUE [TPOU3BOIHON MHOTOWIeHA

PB(x)=apx"+a;x" 1+ +a, 1x+a,

B TOYKE X.
4. U3 texctoBoro ¢aina np.dat BBoAsSITCA: LIe70€ N, BELIECTBEHHBIE ap, 41, ..., an (nN<40).
Hns x =x0, x0+h, ..., xk nHaneuatats Tabnuiy 3HaueHUH QyHKLUUU
Bi(x +d)—FB;(x —d)

rae B(x) = apx™ + a;x" + o+ a,_1x + a,.
Benuuunst d, x0, h, xk BBOAsATCS ¢ KNaBHATYpBLL.
5. s x =x0, xO+h, ..., xk B TekcToBbIH (aill np.res 3anucath TaONUILY 3HAaUeHUH (YHKIUH

y=11x0+10x° + - +2x+1
Bennuunst x0, h, xk BBOAsATCA ¢ KnaBUATYpBHL.

Tema 8. IIporpammupoBanue u ucnoJb3oBanue GyHKuUii

3a0anus Ha4aibHO20 (PenpoOyKmMuUEHO20) VPOBHA:



1. Hanucars QyHKIUIO ONpeeneHus NOIIPHBIX KOOPAUHAT TOUKH 110 €€ OPSIMOYTOJIbHBIM Jie-

KapTOBBIM KOOpAUHATAM. T = /X2 + Y2, ¢ = arctg(y/x).

2. Mo 3apanneiM oTpeskam a, b, ¢, d onpeaenuTs MOKHO JIM € UX TOMOIIBLIO TTOCTPOUTH TPE-
yrosubHUK? Eciiu BO3MOMKHO, BEIUUCIUTD [IOMAAb MOAYYEHHOTO TPEYTOJIbHHKA, €CIIH HET,
BBIJIaTh COOTBETCTBYIOIIEE COOOIICHHUE.

3. Hanucate GyHKIUIO BBIMMCIECHUA MEIHaHbl TPEYroJdbHUKA 110 3aJaHHBIM JUIMHAM CTOPOH.
C ee mOMOILBIO BBIYMCINUTD [UIMHBI BCEX €ro MeAMaH. (AJIMHA MEJAHaHbl NPOBEJACHHON K

1
cropone A, Beruucssiercs o popmyne [ = 5\/282 +2C? — A%, rne A, B, C — uIMHBL CTO-
pOH).

4. CoctaButh (QyHKIMIO JUIs BHIYKCIICHUS [UIOLWIAN BBINYKIOr0 4eThipexyroyibHuka ABCD,
3a/1aHHOr0 CBOMMH KOopauHatamiu. [l 9Toro Menoib308ath (GOpPMYyIY s BEIYHCIEHUS
1
TPEYTONIBHUKA S = = |X1 Y, + X33 + X3Y1 — X1¥3 — X2Y1 — X3V /.
5. Hanucarb (yHKIHIO JUIs OTIPEIE/ICHUs TUIOIA/ {1 TPEYTOJIbHUKA, 33JaHHOTO KOOPUHATAMU
BEPLIUH.

3adanus 6a306020 ypoeHs

1. CocraButh QYHKUMIO BeIYUCIEHUS 00beMa mapa. BeraucanTs ¢ ee NOMOLIBIO CpeiHee Te0-
METPHYECKOE Z = 3/V; * Uy * V3, TJI€ V; — 00BEMBI 1IAPOB ¢ paguycamu 1y, i = 1,2,3.

2. Onucars pyuxuuto TrianglePS(a, P, S), BRIMUCIAIONIYIO 110 JIMHE CTOPOHBI @ PABHOCTO-

_ _ 2.3

POHHETO TpeyrojbHuKa ero nepumerp P = 3 - a u nnomans S = a“ - Y
3.0nucars Gpynkuuto Re ¢ tPS(x4,y1, X2, Y2, P,S), Beruncismouyto nepumerp P u mnomans S
NpSMOYTOJILHMKA CO CTOPOHAMH, MapalleIbHBIMUA OCAM KOOPJAMHAT, 110 KOOPAUHATAM

(%1,¥1), (X2,¥) €ro npOTUBOMNOJIOKHBIX BEPILIUH.

4. Onucars pynxuuio RingSq(ry, 1), HaXOAAIULYIO TUIOIA/(L KONbLA, 3aKITIOYEHHOTO MEXKIY
JBYMsI OKPY)KHOCTAMH C OOLUM LIEHTPOM M PaJUyCaMu 1y U T75.

5. Hanucars ¢yukunio TrianleRr(a,h) BeMHCASIONYI0 HOEPUMETP PaBHOOEIPEHHOTrO
TPEYTrOJIbHHUKA [10 €r0 OCHOBAHHUIO @ U BBICOTE /1, IIPOBEICHHON K OCHOBAHUIO.

3adanusa yenybnenno2o yposHs
1. Onucars Qyuxuuto Coord (x,y), Onpeaesouy0 HoMep KOOPAMHATHOH YeTBEPTH, B KOTO-
POH HaXOAUTCS TOYKA C HEHYJIEBLIMH BEILIECTBEHHBIMH KOOPAMHATAMU X U Y.

2. Onucars Gyukuuio DegToRad(d), HaxoAs1IyI0 BETUYUHY YIJ1a B pajHaHax, eCiiu JaHa ero
BeJIMunHa d B rpajaycax.

3. Onucars pyukiuio RadToDeg (), HaXOASIIYIO BEIMYMHY yIJia B Fpajycax, €Ciiu AaHa ero
BenuuuHaA 1 B paauanax (0 <r <2-m).

4. Onucars Gpyukuuto Leng(x,, Ya, Xg, Yp) BEIIECTBEHHOIO TUIIA, HAXOAALLYIO [UIMHY OTpe3Ka

ABHa m10cKOCTH 110 KOOpuHaTam ero koHuos: [AB| = /(x4 — x5)? + (V4 — ¥5)?.

5. Hamucars Gynkito Perim (X4, Ya, X5, ¥, X¢» Y ) » HAXOALLYIO TIEpUMETP Tpeyroibuuka ABC
10 KOOPJMHATAM €r0 BEpILUH.

Paznen OcHoBHBIE KOHCTPYKIHH NPOrpaMMHpPOBaAHUA

Tema 9. IlporpammupoBaHUe CTPOKOBLIX JAHHBIX
3adaHus Ha4anbHO20 (PenpoodyKMuU6HO20) YPOGHI
1. Jnsg x=-3.0,-2.7, ..., 0.0 BTekcToBbl# (aitn np.res 3anucarsh TadOIULLY 3HAYEHUH QyHKIUH
y=x1+2x1 + 3xM + -+ 7x3 + 8x



2. Jlna x=xn, xn+h. xn+2h, ..., xk. Haneuarars Tabnuily 3Ha4eHUH HYHKIUH

24 .. '
y= Z:(—l)L —cos(ix)
_ 20!
=0
Benuuunbl xn, h, xk BBOISATCS C KjlaBUATYPBbI.
3. Mg x=-1.5,-1.3, ..., 1.5 B rekcToBbIi1 (aiin np.res 3anucars TadIULy 3HAYCHUN QYyHKIUU

x2k+1

20
P ;(—1)" T

4. U3 texcroBoro ¢aitna np.dat BBOAsITCA:

BEUIECTBEHHBIE X1, X2, ..., X30;
BCUICCTBCHHLIC Y1, Y2, ..., Y40!
Brerauciaurts

X2+ X2+ -+ x5y mpuxyy; + XY, + o+ X15Yi5 > 0;
Vi+y:+ -+ y,fo B IPOTUBHOM ClIy4ae.

5.13 rekcroBoro ¢aiina np.dat BBoaATCA:
L[eJI0e N; BEUIECTBEHHBIE X1, X2, ..., Xn.
Brruncinrte

u=max(yyyz - Yn) RS Yi= {O.JEC':xi B ESETH‘EHSOJE;I}&C (=12 ..,m)
Maccus He UCT0NIb30BATh.
3adanus 6a306020 ypoeHs
1. 3anucars B TEKCTOBBIN (paiin np.res n MepBbIX 3HAUYCHUH MTOCNEAOBATEILHOCTH X1, X2, ...
B (hopme
n
X1

X2

Xn

rae xo=1; x1=3.5; xi=(Xi.1+xi-2)/2, 1=2, 3, ...

Benuuunna n>2 BBOAWTCS C KJIaBHATypbl. MaccuB He HCNOIL30BATh

2.3anucath B TEKCTOBBIH (ail np.res npsMOyroibHy MaTpuly (aij)am B opMe:
nm

arl a12 ... aim

dpl dp2 ... dnm



_itj =3 : ;
rjae aif—?+2,/q, 1<isn 1<j<m
Benuuunbl n, m BBOAATCS C KIaBHATypbl. MaccuB HE HCNOIBL30BATS.
3. 3anucath B TEKCTOBBIM (aill np.res HUKHIOI TPEYrOJIbHYIO MATPULLY (Pij)n+1B opMe:

n
Poo
P10 P11
P20 P21 p22
Pn0 Pl Pn2 ... Pon
Llenbie yucna pij GOPMUPYIOTCS 110 3aKOHY:
poo=1; pro=p11=1; pio=pi=1; pis=pi-1j-1 +pPi-g J=1,...,1-1,1=2,3, ...

Benuuuna n BBOAMTCA € KIIaBHATYPBI.
4. B tekctoBoMm aitne np.dat xpansres:
ea10€e n;

BEILIECTBEHHAs! MAaTPHLIA

apl 42 ... din
az] 422 ... d2n
dnl dn2 ... dmn

BeuucauThe CKalpHOE NPOM3BEACHUE BEKTOPOB, COCTABISIONIMX MEPBYID CTPOKY H
nocneaHui cronden MaTpuubl A.

5. B texcroBom (paiine np.dat xpansarcs:
Le10€ n;
BEILIECTBEHHAs] MATPHLIA

dj] 412 ... din
az1 4 ... d2n
dnl dn2 ... damn

max

Borurcnuts Hopmy Matpuubl A. Hopmy Marpuiisl onpefensem kak ——————
151$n(zj=1|a£j|)
3adanusa yenybnenno2o yposHs

1. Hanucars QyHKLMIO C BELIECTBEHHBIMU apryMeHTaMu a, b, ¢, BO3BpaIIaOILyIO LEJI0€
3HAUYEHHE:

3, ecnm oTpesku a, b, ¢ COCTaBIAIOT PABHOCTOPOHHUI TPEYTOIbHHUK;

2, eciau OTpe3ku a, b, ¢ cocTaBnAOT paBHOOEAPEHHBINH TPEYTrOIbHHK;

0, ecan orpesku a, b, ¢ HE COCTaBISIIOT TPEYTOJILHHUK;

1 B OCTalbHBIX Cly4asx.

2. IlocnenoBatenbHOCTD Ay, a2, @3, ... 00pa3yercs Mo 3aKOHY

a;, =152 a, =35 a; =05(a;_,—a;_41), i=34,

Boruncants 50 nepBbiX WIEHOB HOCIE10BAaTEILHOCTH U 3aMCaTh UX B TEKCTOBBIH (ain np.res

— 1o 10 yucen B cTpoke, ¢ 3arojoBkom «HeynopsigoueHHas 1ocae10BaTeIbHOCTbY.

3areM ynops10uuTh HOCIE10BAaTEILHOCTD 110 BO3PACTAHUIO U 3aIHCATh €€ B TOT XkKe (ailsl — 1o
10 uucen B cTpoke, ¢ 3aronoBkoM «llocnenoBaTenbHOCTD, YOS/ I0UEHHAS 10 BO3PACTAHUION.



3. ITocnenoBaTenbHOCTL X1, X2, X3, ... 00pa3syercs Mo 3aKOHY

Xg =22 X% =3; X = Xj_p/Xi_1), i = 2,3,

Boruucnuth nepseie 40 4I€HOB MOCIEI0BATEIBHOCTH U BbIIAThL UX HA dKpaH — 1o § 4ucen B
CTpoKe, ¢ 3aronoBkoM «HeynopsaoueHHnas nociae10BaTeIbHOCTbY.

3atem YIOPAAOYHUTE NOCNEA0BATENIBHOCTE 110 yﬁbIBHHHI-O H BbIAATH UX HA JKpPaH— O 8 uncen B
CTPOKE, C 3aroJI0BKOM ((HOCJ'IG,H,OB&TCI[I:HOCTB, YIOopsaao4eHHad 1no beIBaHHI-O)}.

4. B texcroBoM daitne np.dat xpausres:

BCUHICCTBCHHBIEC agp, di1, ..., 420,

BelecTBeHHbie by, by, ..., bao.

HCHOHI:BYF[ d)}IHKU,HI-O BBIMHCIICHHA MHOT'OYJICHA BBIYHCIIHTD

e (aoxzo + ﬂllxlg + e + a.-lgx + azo) - (boyzo + blylg + see + blgy + bzo)
(c0z?®° + 12 + -+ €192 + C30)

!

rme z=x+y; ci=a+bi(1=0,1,...,30).

Benuuunpl X, Y BBOOATCA C KITaBUATYPBIL.

5. BenuuuHsbl X, y, Z BBOASTCS C KJIABHATYpPHL.

Ucnons3ys HeoOXxoauMble (yHKIMH BEIYHCINUTE

max(x,y,z) min(x,y,z) —max(xy,xz,yz)

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

Tema 10. PaGora ¢ MmaccuBamMu

3adanus Ha4aIbHO20 (PEnPoOYKMuUEHO20) YPOEHs

1.
2
3

5.

B maccuBe 13 n yncesn HAUTH MEPBBIH OTPUIATEILHBIN YJIEMEHT M €0 UHIEKC B MAaCCUBE.
B maccuBe u3 n uucesr HalTH HHAEKC NEPBOTO HYJIEBOIO HJIEMEHTA.

B maccuBe u3 n uncesn €ctb XoTs Obl OJHUH OTpHLl&'TeﬂbeIﬁ y7emMeHT. Beruncants CYMMY
JJIEMCHTOB MacCHBa [0 [IEPBOTO HYJIA.

B maccuBe U3 n 4HMCen €CTh MOJIOKUTENLHBIE U OTPHULATECIBHBIE DJIEMEHTHIL. HO)JC'-IHTB.TB
KOIHYECTBO MOIOKHUTCIIbHBIX H OTPHLATCIIbHBIX 3JIEMCHTOB MAaCCHBA.

B maccuse u3 n uucen MNOACHHTATL CYMMY DJIEMCHTOB, CTOALIMX HA YETHBIX MCCTAX.

3adanus bazoeoeo ypoeHs

1.

Jlano uucno R u maccuB pasmepa N. Halitu aBa pasnuuHbIX 2J€MEHTa MAacCHBa, CymMma
KOTOpbIX Haubosee OM3Ka K yuciay R, U BBIBECTH ITH DJIEMEHTHI B IOPS/IKE BO3pacTaHUs!
UX MHIEKCOB (TO €CTh TaKOl 21eMeHT Ak, sl KOTOpOro BenuuuHa |Ax — R| sABiseTcs MH-
HUMAJILHOI).

Jan nenounciaennsiit MaccuB pazMepa N. HaliTu KOJM4eCcTBO pa3iuyuHbIX 2IEMEHTOB B JlaH-
HOM MAaCCHBE.

Jan nenouuncnenselii Mmaccus pazmepa N. Haiitu MakcuManbHOE KOJIMYECTBO €0 OJIUHAKO-
BEIX DJICMEHTOB.

Jan maccus. O6pa3oBarh HOBBIH MAacCUB, COCTOSIILIMH U3 2JIEMEHTOB UCXOHOTO, 3aKaHYH-
Baroluxcs Ha uudpy k.

Jan nenouncienHsiit maccuB pasmepa N. HalliTh KOIM4ecTBO NPOTHUBONOIOKHBIX JIEMEH-
TOB B JAaHHOM MaCCHBE.

3adanus yenybieHHo20 VPOBHS

1.

Jlan maccuB pasmepa N. Haiitih Homepa Tex 2/1eMEHTOB MacCHBa, KOTOPbIE 0O0JIbIIE CBOETO
JIEBOrO COCENIa, U KOJIHMUYECTBO TAKUX H1ieMeHTOB. HalieHHble HOMepa BBIBOAUTD B NOPSIIKE
UX yObIBaHUS.



]

Jlan maccuB pasmepa N. Haiitu HOMEp €ro nepBoro JIOKaJabHOro MUHHMYMa (JOKaJIbHbBIN
MHUHUMYM — 3TO JIEMEHT, KOTOPbI MEHBIIIE JII000T0 3 CBOMX COCE/ICH ).

Jan maccus pasmepa N. Haiitn HOMep €ro nociaeiHero J0KalbHOr0 MaKCUMyMa (JI0Kaslb-
HbI MAKCHUMYM — 9TO DJIEMEHT, KOTOPLIH 00JIbIlIe JTI0O0T0 U3 CBOMX COCEIEiT).

Jlan maccuB pazmepa N. Haiitu MakcumaibHbIA M3 €ro JIOKaJIbHBIX MUHUMYMOB (JI0Kajlb-
HBIH MHHUMYM — 9TO DJIEMEHT, KOTOPbIH MEHbIIE JII000T0 U3 CBOUX COCECH ).

Jlan maccur pazmepa N. Haiitu MakcuManbHbIN M3 €ro JIEMEHTOB, HE SIBJISIOLIUXCS HU
JIOKANbHBIM MUHUMYMOM, HU JIOKQIbHBIM MAKCUMYMOM (JIOKAJIbHBII MUHUMYM — 3TO DJle-
MEHT, KOTOPBIH MEHbILIE J1I000T0 U3 CBOMX COCENEH; TOKAIbHbBII MAKCUMYM — 3TO 2JIEMEHT,

KOTOpPBIH Oouble 1100010 U3 cBOUX coceleit). Eciu Takux 21€MEHTOB B MacCUBE HET, TO
BbiBeCTH () (KaK BEIIECTBEHHOE YUCIIO).

KommuiekT 3a1a4 1711 J1a00opaTopHbIX padoThl

MO JUCLHHUILIHHE (OCHOBBI IIPOrpaMMHUPOBAHUA

Tema: CTPpYKTYpPbI JaHHBIX

Omnpenenuts CTPYKTYpy ¢ uMeHeM Student, cogepikaiilyto cneayiomue nons: GamMunus u
WHHILIAAJIBI; HOMEP IPYIILL; YCIEBAEMOCTb — MACCUB U3 [ATH DJIEMEHTOB.

Omnpenenuts cTpykTypy ¢ umenem Aeroflot, conepkailyro crnenyroume noJjs: Ha3BaHue
NYHKTA Ha3HAYEHMs; HOMEp pelica; TUII camoeTa.

Onpenenuts cTpykTypy ¢ umenem Worker, coaepikaliyto cienyromume mnois: haMuius u
WHHIIMAJIB pa0OTHHUKA; HA3BaHUE 3aHUMAEMOH JIOJKHOCTH; IO/l IOCTYILIEHUS Ha paboTy.

Onpenenuts cTpykrypy ¢ umenem Train, copepxkaliyro ciaeayrolive IOjs: Ha3BaHUe
MYHKTA HA3HAYCHUS; HOMEP I10€3/1a; BPeMs OTIIPABIEHHS.

Onpenenuts CTPYKTYpy ¢ uMeHeM Route, copepikalilyio CIeAyroliue IoJjs: Ha3BaHHE
HA4yaJIbHOIO IIYHKTA; Ha3BaHUE KOHEYHOIO IIYHKTA; HOMEP MapLipyTa.

Onpenenuts cTpykTypy ¢ uMeHeM Note, coepiKalyio Cleayomue nous: GaMuns, ums;
HoMep TenedoHa; J1aTa POKACHHU — MACCUB U3 TPEX YHUCEL.

Onpenenuts CTpyKTYpy ¢ umeHeMm Zodiac Sign, copepikallyio cieayiomue nomis: Gpamu-
Isi, UMS; 3HAK 30/1MaKa; JaTa pOKACHUS — MACCUB U3 TPEX YHUCEIL.

Onpenenuts CTpYKTYpY ¢ uMeHeM Prise cojepikalyio Ciaeayronue nojis: Ha3BaHUE To-
Bapa; Ha3BaHHE MarasuHa, B KOTOPOM IIPOJAETCsa TOBap; CTOMMOCTh TOBapa B pyo0.

Onpenenuts CTpyKTypy ¢ uMeHem Order coiepikalilyo ¢y oIue noJisi: pacyeTHLIH cuer
nnarensinuka (Gopmar yrounuts B MHTEpHETE); pacueTHBIN CUeT MoJIy4aTelis; nepeyuc-
nsiemasi cymMma B pyo.

Omnpenenuts CTPYKTYpY ¢ umeHem Merto cojepikailyro CHeAyroliue MoJjisi: Ha3BaHUe
HAQUAIBHOI'O MYHKTA; HA3BaHUE KOHEYHOTO ITyHKTA; BPEMs 10€3/1KH; HOMEp JIMHHH.
Onpenenuts CTPYKTYpy ¢ MMeHeM Autobus coepiKallylo CIeAyoUlHe Iojs: Ha3BaHUe
HAYaJbHOrO MyHKTA; HA3BAHHE KOHEYHOT'O IIYHKTa; HOMEP MaplIpyTa; BpeMst MOe3/KH.
Onpenenuts cTpyKTypy ¢ umenem Mobile copepkaniyio cienyromue mnojs: Hadasao
3BOHKA; JUTMTEILHOCTD 3BOHKA; (hamuiius, ums aDOHEHTA; Ha3BaHUE OIepaTopa.
Onpenenuts CTpyKTypy ¢ UMeHeM Express cojepialiyio cleayromnue nos: jata Hadana
Y JlaTa cpoKa JedcTBus OuileTa; HOMEp MapuIpyTa; J1aTa Mpoe3/ja; Bpems MoCaKu.
Onpenenuts cTpykTypy ¢ umeneMm Credit cogeprkailyio ciaeayoume nojis: Ha3BaHue Kpe-
JUTHOM MpOrpamMMbl; MPOLIEHTHAs CTaBKa 10 KPEAUTY; CPOK NPEJOCTABJICHUS KPEIUTa;
CyMMa IeperniaThl.



Onpenenuts CTPYKTYpY ¢ UMeHEM Insurance coaepikalllylo CIeAyIOLIHe MOJsl: Ha3BaHHE
CTPaxoBOH MPOTrpaMMbl; MPOLIEHTHAs CTaBKa 110 CTPaXOBKE; CPOK MPEAOCTABICHMs CTpa-
XOBKH; CyMMa CTPaxoBKH.

Tema: MaccuBbl JAHHBIX

3ajaya. B 3agaHHOM OJHOMEpPHOM MACCHUBE MOMEHATH MECTAMM COCEIHUE DJIEMEHTbI

CTOAIIME HA YETHBIX MECTAX, C DJIEMEHTAMMU, CTOAIIMMH HA HedeTHRIX MecTax. //Ivanov Ivan, NK-
101,27.06.12, 19:05 #include #include #define LIM 30 /*B maccuBe 11OMeHATh MECTAMH COCEHHE
9JEMEHTBI CTOSIIUE HAa YETHBIX MECTaX, C 2JIEMEHTAMHU, CTOSIUMH HA HEYeTHBIX MecTax */ void
main(){ int a[LIM], temp; int in; printf("\nllepectanoBka snemenToB Mmaccusa a(n)\n");
do{ printf("Bsenute 0<n

10.

1.

12,

13.

14.

Tema: MaTpuub! JaHHBIX

Jlan maccuB A HeHyleBBIX LenbIX ynucen pazmepa 10. BeiBecTu 3HaueHue NepBoro u3 Tex
€ro JJIEMEHTOB A g, KOTOPBIE YIOBJIETBOPAIOT HEPABEHCTBY Ay <Aj. Eciam rtakmx

DIIEMCHTOB HET, TO BBIBCCTH 0.

Jau uenouncnenHblii MmaccuB A pasmepa 10. BeiBecTd NOpsAAKOBbIH HOMED MOCIEIHETO
U3 T€X  €ro MJEMEHTOB Ak, KOTOpbIE  YAOBIETBOPAIOT  JABOHHOMY  HEPaBEHCTBY

A <Ak < Ajq(. Ecim Takux snemeHToB Het, TO BbiBecTH .

Jlan maccus pasmepa N u nensie uucna K u L (1 £ K < L < N). Haiitu cymmy 271€eMEHTOB
MaccHuBa ¢ HoMepaMmu OT K 10 L BKIIIOUUTENIbHO.

Jan wmaccuB pasmepa N unuensle uucna K ul (1 <K<L<N). Haiitu cpeanee
apu(pmeTHIeCKOe 2IEMEHTOB MaccuBa ¢ HoMepaMH OT K 10 L BKIOUHTEILHO.

Jlan maccuB pasmepa N uuensie uucna K uL (1 < K<L <N). Haiitu cymmy Bcex
9JIEMEHTOB MAaCCHBa, KPOME JIEMEHTOB ¢ HoMepamu oT K 10 L BKIIOYUTENBHO.

Jan wmaccuB pasmepa N unuensle uucna K ulL (1 < K<L<N). Haiitu cpeanee
apu(MeTHYECKOe BCEX JJIEMEHTOB MACCHUBA, KPOME 3JIEMEHTOB ¢ Homepamu ot K o0 L
BKJIIOUUTEIIBHO.

Jlan uenouMcieHHbl MaccUB pasmepa N, He coJaepikanuid OJMHAKOBBIX HHCE.
[Tposeputs, 00pa3yloT /1M €ro dNEMEHTHL apugmemuyeckyro npoepeccuro (CM. 3agady 3).
Ecnu o0pa3sytoT, TO BBIBECTH Pa3sHOCTb IIPOIPECCHH, €CIIH HET — BhIBECTH ().

Jlan wMaccuB HeHyNeBbIX LenbIX uucen pasmepa N. Ilposeputs, o00pasyror iu
€ro IEMEHTBI 2eomMempuyieckyio npozpeccuio (cM. 3aaauy 4). Eciu o0pa3yior, To BBIBECTH
3HAMEHATelb POTrpeccun, ecnu Het — BeiBecTH (.

Jlan nenouncnennsiii maccuB pasmepa N. llpoBeputs, uepeayrorcst 1M B HEM UETHbIE
u HeueTHsle yncna. Ecim uepenyrores, To BeiBecTH 0, €CIM HET, TO BLIBECTH MOPAIKOBLII
HOMED NEPBOro IEMEHTa, HapyLIAOIIEro 3aKOHOMEPHOCTb.

Jlan MaccuB HEHyJEBbIX LenbiX uucen pasmepa N. IIpoBeputb, depeayroTcs 1M B HEM
NOJIOKHUTEIbHBIE H OTpULIaTeIbHbIe Ynucaa. Ecin yepenyrores, To BoiBecTH 0, ecinm Her,
TO BBIBECTH MOPSAIKOBBII HOMEP IEPBOIO IEMEHTA, HAPYLIAIOLLETO 3aKOHOMEPHOCTD.

Jlan maccuB A pazmepa N. HaliTi MUHUMAaNBHBIN 2JEMEHT U3 €r0 2JIEMEHTOB C YETHBIMHU
HOMepamu: Ay, Ay, Ag, ... .

Jan wmaccuB A pasmepa N. Halitu MaxkCUMaJbHBII 2J€MEHT M3 €r0  JJIEMEHTOB
C HEYETHBIMU HOMepaMu: A, A3, Ag, ... .

Jlan maccuB pasmepa N. Haiitu HOMepa TeX 2IeMEHTOB MacCHBa, KOTOphIe DOJIbILIE CBOETO
mpaBoro coccad, M KOJIUYCCTBO TaKHX DJICMCHTOB. Haﬁﬂ,CHHhIC HOMEpPa BBIBOOUTH
B IOpAAKE UX BO3PACTAHNA.

Jlan maccuB pasmepa N. HaliTu HoMepa TeX 2J1EMEHTOB MacCUBa, KOTOPbIe OOIIbIIIE CBOETO
JIEBOI'0 cCoccna, H KOIMYECTBO TaKHX DJIEMEHTOB. HaifmeHHme HOMEpPa BBIBOOUTH
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B MOPsAJKE UX yObIBaHHUA.

Jlan maccuB pasmepa N. Halitu HOMep ero nepBoro JIOKaaIbHOr0 MUHUMYMA (IOKATbHbIU
MUHUMYM — ITO IEMEHT, KOTOPBIH MEHbLIE JH000ro U3 CBOUX coceleit).

Jan wmaccuB pasmepa N. Haiitu HOMEp €ro nociefHero JOKalbHOIO MaKCHMyMa
(ToKanbHBIU MAKCUMYM — ITO INEMEHT, KOTOPBIH 00JbIIe 1H000r0 U3 CBOMX COCE/EHt).

Jlan wmaccuB pasmepa N. Haiith MakCHUManbHBIM M3 €r0 JIOKAJIbHBIX MHHHUMYMOB
(roxanbHBIU MUHUMYM — DTO DJIEMEHT, KOTOPBIH MEHBbIIE T000r0 U3 CBOUX COCEMCH).

Jan wmaccuB pasmepa N. Haiith MHHUMaAbHBIH W3 €0 JIOKaJIbHBIX MaKCHMYMOB
(roxanvHbIl MakcumMym — 3TO IJIEMEHT, KOTOPbIA OoJibLIe 1H000ro U3 CBOUX coceleit).

Jlan maccuB pasmepa N. Haiitu MakcHMabHbI W3 €r0 2JIEMEHTOB, HE SBIISIOLIUXCS
HH JIOKAJIbHBIM MHHUMYMOM, HU JIOKQJIBHBIM MAKCUMYMOM (710KA1bHbIU MUHUMYM — 3TO
9JIEMEHT, KOTOPbII MEHbIIE JH000r0 M3 CBOUX COCEIEH; JNOKATbHbIU MAKCUMYM — HTO
9JIEMEHT, KOTOPBIH 00blLIe 1I000r0 U3 CBOUX coce/iei). Eciau Takmux 21eMEHTOB B MaCCHBE
HeT, TO BbiBecTH () (Kak BEIIECTBEHHOE YMCIIO).

Jlan maccuB pasmepa N. HaliTh KOJIMYECTBO Y4YacTKOB, Ha KOTOPBIX €ro 2JEMEHTBI
BO3PACTAIOT.

Tema 8. MaTpuubl JaHHBIX

3anaua. BeaucauTs cyMMBI 2JIEMEHTOB CTONIONOB 3ananHoi matpuisl A(N, M).
//Ivanov Ivan, NK-101,27.06.12, 19:05

#include <conio.h>

#include <stdio.h>

#define LIM 30

/*BBEIUMCIINTE CYMMBI 3JIEMEHTOBR CTOJIOLOB MaTpuusl a (N, M) */

void main () {

int i,j,n,m,sum,a[LIM] [LIM];

printf ("\neuuncnesue CYMMEL S3JIEMEeHTOR cTonbuoB MaTpPULIEL
a(n,m)\n");

do {
printf ("Beenoure 0<n<=%d ",LIM);
scanf ("%d", &n) ;
}while(n<=0 || n>LIM);
do{
printf ("Beenure (0<m<=%d ",LIM);
scanf ("%d", &m) ;
}while(m<=0 || m>LIM);
printf ("3anonHenue maTpulpl\n") ;
for(i=0;i<n;i++)
for (j=0;j<m;j++) {
printf ("BBenure snement %d %d ",1i,7);
scanf ("%d",&ali]l[]]):
}
printf ("MaTpuua a(n,m)\n") ;
for(i=0;i<n;i++) {
for (j=0;j<m;j++)
printf("$2d",a[i] [j]);



10.

11

12

15

14.

15.

16.

17.

putchar('\n');
}
for (3=0;j<m; j++) {
sum=0;
for(i=0;i<n;i++)
sum=sum+a[i] [J];
printf ("cymma crTonbua %d = %d\n",7j, sum);
1
getch();

Jana matpunia A(N, M). BeiBecTr ee 2JIEMEHTBI, PACIIONOKEHHbBIE B CTPOKAX C YETHLIMU
HoMepami (2, 4, ...). BeiBoJ 271eMEHTOB MPOU3BOAUTS 110 CTPOKAM, YCIIOBHBIII OriepaTop He
UCIIONB30BATh.

[TopcuuTats, CKOJNBKO pa3 BCTpeyaeTcs B 3aJaHHOM uenounciaeHHoll marpuue A(N, M)
MAKCHMAJILHOE 110 BEJIHYHUHE YUCIIO.

B 3apnannoii matpune A(N, M) nomensts mectamu cTpoku ¢ Homepamu PuQ (1 < P < N,
1= @ =.N)

B matpune A(N, N) BbIMHCIUTB JBE CYMMbI DJIEMEHTOB, PACIIOIOKEHHBIX HUXKE U BBILLIE
IJIAaBHOW AMAroHau.

Onpenenuts, UMEETCst 1M CPEAU DJIEMEHTOB IVIaBHON JMAaroHaIH 3aaHHO LIEJOYUCIIEH-
Ho#t matputibt A(N, N) xo1s 6b1 OIUH MOIOKUTENIBHBIIT HEUETHBIN HIEMEHT.

Jlana marpuna pasmepa M X N u uenoe uucio K (1 < K < N). Haiitu cymmy u nnpousse-
JIEHUE JIEMEHTOB

K-ro cTonbua 1aHHON MaTpuUilbl.
Jana matpuua pasmepa M X N. [l kax10# CTPOKH MaTpULbl HAHTH CyMMY €€ HEUETHbIX
HIIEMEHTOB.

Jana matpuna pazmepa M X N. Jlns kaka0ro ¢1os1011a MaTpULIBI HAHTH IPOU3BECHHE YeT-
HBIX €0 HIEMEHTOB.

Jana matpuua pasmepa M X N. [l kaa0# CTPOKH MaTPUILIbI ¢ HEYETHBIM HOMEpOM (1,
3,...) HaliTU cpenHee apuMETHYECKOE €€ DJIEMEHTOB.

Jana marpuua pasmepa M X N. Jlna kaxzaoro crondua MaTpuilsl ¢ Y4ETHBIM HOMEpPOM (2,
4,...) HAITH CYMMY €ro JJIEMEHTOB.

. Jlana Matpuua pasmepa M X N. B kaxnoil cTpoke MaTpullbl HAHTH MHHUMAIbHBIA Jie-

MCHT.

Jana marpuna pasmepa M X N. B kaxaoM cTondiie MaTpuibl HaliTH MaKCUMAaJIbHBIH U3
YETHBIX JIEMEHTOB.

Jlana matpuna pasmepa M X N. Haiitu HoMep ee cTpOoKH ¢ HaubOJIbIIEH CYMMOH 2/1EMEH-
TOB U BBIBECTH JAHHBIA HOMEp, a TAKKE 3HAYEHUE HAUOOJIbIIEH CYMMBI.

Jana matpuna pasmepa M X N. Haiitu Homep ee ctondua ¢ HAUMEHbBIIUM ITPOU3BEACHHEM
9JIEMEHTOB U BBIBECTHU JIAHHBIA HOMED, a TAKKE 3HAYEHHE HAMMEHBIIETO IPOH3BEACHUS.

Jana matpuua pasmepa M X N. Haiitu MakcuManbHbIi Cpeid MUHUMAIILHBIX HJIEMEHTOB
€€ CTPOK.

Jana matpuua pasmepa M X N. HailTu MUHHMAaNbHBIN CPEIM MAaKCUMAIIbHBIX YIEMEHTOB
ee CTOJIOLIOB.

Jana marpuua pazmepa M X N. B kax10ii ee CTpOKE HAWTH KOJIMYECTBO HIEMEHTOB, MEHb-
HIMX cpeaHero apu¢)MEeTUYECKOro BCEX JIEMEHTOB ITON CTPOKH.



18. Jlana marpuua pasmepa M X N. B xaxzaom ee cronlue HalTH KOJIMYECTBO HIIEMEHTOB,
OONBIINX CPEAHEr0 FEOMETPUUECKOTO BCEX IEMEHTOB ATOI0 CTOI0LA.

19. Jlana matpuua pasmepa M X N. Haiiti HoMepa CTPOKH U cTOI01A [U1s1 2JIEMEHTA MATPHLLBL,
Hauboziee OIIM3KOro K cpeHeMy apH(PMETUHECKOMY 3HAUEHHIO BCEX €€ DIEMEHTOB.

20. Jlana nenouucnenHas marpuia pasmepa M X N. Halitu Homep nepBoi U3 ee CTPOK, coaep-
KAIMHUX PaBHOC KOJIHYECTBO MOMOKHTCIBHBIX H OTPHIATCIIBHBIX YJIEMCHTOB (Hy.ﬂeBbIe 3J1e-
MEHTbI MaTPHULILI HE y‘{HTbIBaIOTCF[). Ecnn Takux CTPOK HET, TO BbBIBECTH 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
SBJISIETCA 0053aTEILHOM IS BCEX CTY/JEHTOB.

95-100 6aL10B:
® I10JIHOE BBLIIOIHEHHE KOHTPOJIBHBIX H Ja00paTOpHbIX padoT;
® pEIICHHUE BCEX 3aJaHUI MPOMEKYTOUHOH aTTECTALMHU;
®  JKTHUBHOE YYAaCTHE B MEPONPHUATHUAX, PEAYCMOTPEHHBIX TPOrPAMMOM JUCIUTIIUHBL;

® CHCTCMATH3HPOBAHHOC, Fﬂy601{06 H IOJIHOE OCBOCHHEC HABBIKOB H KOMHCTCHL{Hﬁ Mo BCEM
paszaeiiaM nporpaMmsl JUCITHIIIIHHBIL]

® HCIIOJB30BAHHE Hayqﬂoﬁ TEPMHUHOJIOIHH, CTHJIMCTHYECKH TI'PAMOTHOE, JIOIrMYECKH
NPaBUIIBHOE H3JI0KEHHUE OTBETA HA BOIIPOCHL, YMEHHUE OE]1aTh 000CHOBAHHLIE BbIBO/bI,

® YMCHHC Bd)dJCKTHBHO HCIOJIB30BATE MCTOAMKY MPOTPpaMMbl AHCHHILIMHBI B MOCTAHOBKE H
PCLICHHH HAYYHBIX U HpO(bCCCHOHaI[beIX 3ajga4,

® BbIpaXKCHHas CMOCOOHOCTh CAMOCTOATENLHO U TBOPYCCKH PCIIATh NOCTABICHHLIC 3a/1d4H,

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

® [I0JIHOE U I''TyDOKOE YyCBOSHUE OCHOBHOM U JIOMOJIHUTEILHON JIMTEPATYPbl, PEKOMEH10BAaHHOM
HPOrpaMMOii JUCLUILIUHEL U [IPENoIaBaTesIeM.

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

® CUCTEMATU3HPOBAHHOC, I‘J'Iy6OKOE H IOJIHOE OCBOCHHEC HABBIKOB H KOMHGTBHU,I/IFI 10 BCEM
pasaeiaM nporpaMmbl JUCIHTHITITHHBL]

® HCIIOJIL30BAHHE H&yHHOﬁ TEPMHHOIOIHH, CTHJIMCTHYECKH TI'PAMOTHOE, JIOTHUYECKH
NPaBHUIBHOC U3JIOKEHHUC OTBETA Ha BOIPOCHL, YMEHHUE N€1aTh 000CHOBAHHbLIE BbIBO/bI,

e ymeHue dPQPEKTUBHO HUCMOIL30BATH METOAMKY MPOrpaMMbl AUCLUIUIMHBLI B ITOCTAHOBKE U
pelleHHH Hay4YHbIX U IpOo(eCcCHOHAIbHBIX 3a/1ay;

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

® YCBOCHME OCHOBHOH M [OMNOJIHUTEIbHON JHTEpaTypbl, PEKOMEHIOBAHHOH MPOrpamMMoi
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 KOMIIETEHLHI 110 BCEM pasnenam
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;
y‘-{aCTHC B Mepon pHHTHﬂX, Hpeﬂ,yCMOTpeHHblK HpOl" paMMOﬁ JHUCHHMITJIIMHBL,

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,

Y0BJIETBOPUTEILHOE YCBOCHHUE OCHOBHOM JIMTEPATYPBL;

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

HEYMEHHME HCIOJIb30BATH B IPAKTHUECKOH JEATEILHOCTH HAY4YHOH TEPMMHOJIOTHH,
H3JI0KEHHUE OTBETa HAa BOMNPOCHl € CYIIECTBEHHLIMH CTHJIMCTHYECKUMH U JIOTHYECKHMH
OLIMOKaMH;

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

YAOBJIETBOPUTEIBHOC YCBOCHHE OCHOBHO# JIUTEPATYPhIL.

0-30 6a1oB, HE 3AUTEHO:
OTCYTCTBHC }/MEHI/IF{, HABBIKOB, 3HAHUU U KOMIICTCHIHH B paMKax HpOFpﬂMMbI JUCHHITIIHHBI,

HEBBINOJIHEHUE J1a00pAaTOPHBIX 3aJaHU; HEBBINOJHEHHE KOHTPOIBHBIX padoT; OTKa3 oT
OTBETA I10 IPOrpamMMe AUCLUIUIMHBL;

HUTHOPHPOBAHUE 3aHSATHH 110 JAUCLHILIHHE 110 HeyBa}KHTeﬂbHOﬁ NPHUYHHE.



