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ABSTRACT

Bachelor’s degree in 38.03.01 Economy

Educational program: «Business Informaticsy»

Course title: «Object Oriented Analysis and Programming»

Variable part of Block 1, 3 credits

Instructor: Tikhonovskaya Galina Ivanovna, Senior Lecturer.

At the beginning of the course a student should be able to:

— the ability to carry out oral and written communication in Russian,
logically true, and clear arguments to build oral and written language;

— the ability to work with different sources of information, information
resources and technologies to apply the basic techniques, ways and means of
obtaining, storing, retrieving, organizing, processing and transmission of
information used in professional activity automated information systems used in
the economy, workstations, spending information retrieval work and then using
data to solve professional problems.

Learning outcomes:

e the ability to choose tools for processing economic data in accordance
with the task, analyze the results of calculations and substantiate the findings
(GPC-3);

e the ability to use modern technical means and information technologies
for solving analytical and research tasks (PC-8).

Course description: introduction to object-oriented programming; data
types, methods, scope, branch operator, loop operators, one-dimensional and
multidimensional arrays, strings, files, testing, recursion, enumeration of subsets,
linear and binary search, bubble sort, merge sort, quick sort, classes and objects,
fields, methods, classes, inheritance, interfaces, polymorphism, data integrity.

Main course literature:

1. Ivasenko, A. G. Information technologies in economics and Pavlovskaya
T.A. C / C ++. Procedural and object-oriented programming: a textbook for



universities / Tatiana Pavlovskaya, St. Petersburg: Peter, 2015. - 495 p. Access
Mode: http://lib.dvfu.ru:8080/lib/item?id=chamo:780731&theme=FEFU

2. Laforet R. Object-Oriented Programming in C ++ / R. Lafore; [trans.
from English : A. Kuznetsov, M. Nazarov, V. Shraga], 4th ed. St. Petersburg:
Peter, 2015. - 923 p. - Access Mode:
http://lib.dvfu.ru:8080/lib/item?id=chamo:794661&theme=FEFU

3. Ishkova E. A. We study C ++ on problems and examples / E. A. Ishkova.
St. Petersburg: Science and Technology, 2016. - 240 p. Access Mode:
http://lib.dvfu.ru:8080/lib/item?id=chamo:817604&theme=FEFU

4. Object-oriented programming with examples in C #: Tutorial / KHorev
P. B. - M .. Forum, SIC INFRA-M, 2016. - 200 p. . Access Mode:
http://znanium.com/catalog/product/529350

5. Form of final control: pass-fail exam.



AHHOTanMs K padoueii mporpaMMe JUCHUIINHBI

«O0BbEeKTHO-OPHEHTUPOBAHHBIH AHAJN3 M IPOrPAMMHPOBAHHE)

Y4eOHbIit Kypc «OOBEKTHO-OPUEHTHPOBAHHBII aHau3 151
IIPOrPAMMHUPOBAHKE» NPENHA3HAYEH JUIsl CTYACHTOB HAIIPaBIEHUS IOJTOTOBKU
38.03.01 Dxonomuka, oOpazoBarTeiabHas mporpamma «buzHec-uHPpopMaTUKay.

JucuunnnHa «OObEKTHO-OPUEHTHPOBAHHBIN aHAIW3 U MPOTrpPaMMUPOBAHHUE
BKJIFOUEHA B COCTaB BapUATUBHOM 4acTu 0J0Ka «IUCIMITUHBI (MOTLYJIN ).

OO0mast TpyJOEMKOCTh OCBOEHHUS IHUCLMIUIMHBI COCTAaBISET 3 3a4ETHbIC
enuHuIbl, 108 yacoB. Y4eOHBIM IMJIAHOM MPETYCMOTPEHBI JICKIIMOHHBIE 3aHSITHS
(18 uacoB), mabopaTopubie paboTel (36 dacoB, B Tom umciec MAO 36 yacoB),
camocToATenpHas padbora (54 yaca). JucuuminHa peanusyercss Ha 3 Kypce B 6
ceMecTpe.

JlucuuIuiiHa OCHOBBIBAETCS HA 3HAHMSIX, YMEHUAX U HABBIKAX, MOJYyYEHHBIX
B pe3yibTaTe M3y4YeHUs AUCHUIUIMH «OCHOBBI IPOrpAMMHUPOBAHMS IS
SKOHOMHUCTOBY»,  «MH(pOpMalMOHHBIE  TEXHOJOTMM B  NPOPECCHOHATBHON
NEeSATEIbHOCTI, «MaremaTuueckue METO/IbI MPUHATHUS pELICHUI,
«HccnenoBanue onepauuii» M MO3BOJIAET MOATOTOBUTH CTYJIEHTOB K OCBOEHUIO
psAaa TakuxX OUCLUILINH, Kak «IIpoexkTupoBaHME aBTOMATHU3WPOBAHHBIX CUCTEMY,
«IIpoekTHasg pesTenbHOCTH», «Ympasienune WT-ceppucamMmm HW  KOHTEHTOM,
«HpopmallMoHHBIE ~ TEXHOJOTMM -  HUH(QpacTpykTypa  OpEaIpUSTUS,
«YnpaBieHue pazpadoTKoi HHHOPMAITMOHHBIX CUCTEM.

ConepxaHue JTUCUUIUIMHBI OXBAaTBhIBACT CIEAYIONIMI KPYr BOIPOCOB:
BBEJICHUE B OOBEKTHO-OPHUEHTHPOBAHHOE MPOTrPAMMUPOBAHME; THUIBI JAHHBIX,
METO/bl, 00JIaCTU BUIUMOCTH, ONEpPaTOp BETBJIEHUSA, OINEPATOpPbl LHUKIIA,
OJTHOMEpPHbIE ¥ MHOTOMEpHBIE MAacCHUBBI, CTpPOKH, (hailjbl, TECTUPOBAHUE,
pekypcusi, epebop MOJIMHOXKECTB, JIMHEHHBIN W OWHAPHBIA TIOWCK, My3bIPHKOBas
COPTUPOBKA, COPTHPOBKA CIUSHUEM, OBICTpasi COPTUPOBKA, KJIAcChl U OOBEKTHI,
1OJIsI, METO/IbI, KJIACCHI, HACJIeI0OBaHUe, UHTEpQeiichl, TOTUMOp(hU3M, LETOCTHOCTD

JaHHBIX.



Heab — QopmMupoBaHHe MPAKTHYECKHMX HABBIKOB IO OOBEKTHO-
OpPUEHTUPOBAaHHOMY  aHAJIW3y ©  NPOTPAMMHUPOBAHUIO IS PEIICHHS
HPKOHOMHUYECKUX U pacyeTHHIX 3a1au. [lomydeHue TeopeTuueckux U MpaKkTUYECKUX
3HAHWUU MO JAHHOW JTUCIUILUIAHE.

3amauu:

® [103HAKOMHTH C OA30BBIMU aJITOpUTMaMU 00pabOTKH HHGOPMAIIUH,

® HAyYHUTh BBIIOIHATH OIICHKY CJIO)KHOCTH aTOPUTMOB;

® HAay4YWTh NPOTPAMMHUPOBAHHMIO ITOCTABJICHHBIX 3aJad W TECTUPOBAHUIO
CO3JJaHHBIX MTPOTPAMM;

® BbIPabOTaTh YMEHHUE OMNPEICISTh U BHIOUPATh HYKHBIE aITOPUTMUYECKUE
MIPOTPAaMMHBIC PEIICHHUS;

® TIPUBUTH NMPOQPECCHOHATBHBIEC HABBIKM MTPOTPAMMHUPOBAHMS;

e o0ecrneunTh NPAKTUYECKOE HCIOIb30BaHUE M HW3Y4YCHUE Y4YeOHOU U
CIIPaBOYHOM JIUTEPATYPHI.

JIJIsl yCTIENTHOTO M3Y4YeHUsT TUCIUIUTHHBI « OCHOBBI TPOTPAMMHUPOBAHUS IS
DKOHOMHCTOBY» Yy OOYYarOIIUXCA JOKHBI OBITh CHOPMHUPOBAHBI  CIIEAYIONTHE
MpeIBapUTEIILHBIC KOMIIETECHITUN:

® CIOCOOHOCTH MCTOJIE30BaTh COBPEMEHHBIC METObI U TEXHOJIOTHH (B TOM
yuciie nHPOpMaIMOHHBIE);

® CIOCOOHOCTh  peliaTh CTaHAAPTHBIE 3a7a4d  MPOQPECCHOHAIBHON
NeATEIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOM M OMOIMorpadguueckoil KyJabTyphl C
npuMmeHenneM UKT;

® CrocOOHOCTh paboTaTh C KOMIBIOTEPOM KakK CpPEICTBOM YIpaBJICHUS
uHdopmarme, MmoiaydaTh €€ W3 pa3IMYHBIX HCTOYHMKOB, B TOM YHCIIC B
TJI00QJIBHBIX KOMITBIOTEPHBIX CETAX;

® CIOCOOHOCTh UCIIOJIb30BaTh MaTeMaTUYECKUM ammapar U
WHCTPYMCHTAJILHBIE CpEACTBa IS OOpaOOTKHM, aHalW3a W CHCTEMAaTH3aIluu

uHpopManuu.



B  pesynbrare

W3y4ECHUS

JAaHHOW  JAMCUUIUIMHBL Yy  0OYyYaroIIuxcs

dbopmupyroTcs crenyromnpe o0me mpodeccHoHambHbIE U TPO(ECCHOHATBHEIC

KOMIICTCHIINH.

Kon n popmyimposka

Jrtansl (OPMUPOBAHHUA KOMIIETEHMH

1 UHGOPMaAIMOHHbIE
TEXHOJIOTHH

KOMIETeHIHH
OIIK-3 — crmtocoOHOCTh WHCTPYMEHTAJIBHBIC CPEICTBA JIJIsT 00pabOTKH
BBIOPATH 3HaeT | DKOHOMHYECKUX JAHHBIX B COOTBETCTBHH C
UHCTPYMEHTAJIbHBIE HOCTaBJIEHHOM 3a/1ayueii
CpeacTea it BLIOPATH HHCTPYMEHTAILHEIE CPENCTBA IS
00paboTKH 00pabOTKH SKOHOMHYECKHUX JAHHBIX B COOTBETCTBUU C
KOHOMHICCKIX VMeer | mocraBieHHON 3a1a4ell, IpoaHalu3upoBaTh
AQHHBIX B pe3yJIbTaThl PACYETOB U 0OOCHOBATD IIOJYUCHHBIE
COOTBETCTBHUH C BHBOIEI
MOCTAaBJIEHHOM 3a/1auei,

[IPOAHAIIN3UPOBATH MHCTPYMEHTAJIBHBIMU CPEJICTBAMU JUIs1 00pabOTKH

Pe3y/IbTATHI PACYETOB H | Byaneer | PXOHOMUUCCKIX IAHHBIX, QHATH3A PE3YIBTATOR

060CHOBATE pacyeToB U 0OOCHOBAHMS MOJTYYEHHBIX BBIBOIOB B

MOJTYYEHHbBIE BBIBOJIBI COOTBETCTBUY C IIOCTABJIEHHOM 3a1a4eii,

[1K-8 — criocoGHOCTH aer | COBPCMCHHBIC TEXHUUECKHE CPECTBA 1

UCIIONIB30BATh IS MH(POPMALMOHHEIE TEXHOIOTUM

peHICHUA UCII0JIb30BATh IS PELIEHHS AaHAIUTHYECKUX U

QHAINTHYCCKUX U YmMmeer UCCIIEI0BATENBCKUX 3a/1a4 COBPEMEHHBIE TEXHUYECKHE

HCCICNOBATCIbCKIX cpencTBa ¥ HHPOPMAIMOHHbBIE TEXHOIOT UK

3a/1a4 COBPEMEHHBIE

TeXHUUECKHE CPe/cTBa COBPEMEHHBIMU TEXHUUECKUMH CPEICTBAMH U
Brnageer | MHGOPMAMOHHBEIMYU TEXHOJIOTHAMM JUIS PELICHHUS

AHAJIMTUYCCKUX M UCCIICAOBATCIIbCKUX 3a4a4

I[J'ISI (bOpMI/IpOBaHI/IH BBIIICYKA3aHHbBIX KOMHCTCHHI/Iﬁ B paMKax AUCHUIIIIMHBI

«OOBEKTHO-OPUEHTUPOBAHHBIN aHaTU3 M MPOTPAMMHUPOBAHUE)» TMPUMEHSIOTCS

CIEAYIOIINE

METObI

AKTUBHOTO/

WHTEPAKTUBHOTO  OOyYEHMs:  METOJ

CUTYAallTMOHHOI'O aHalii3a (CI/ITyaHI/IOHHBIG 321)121‘{1/1), TCCTUPOBAHUC, JICKIOUA C

pa300pOM KOHKPETHBIX CUTYyaIluii, TBOPUYECKUE UHINBUIyAIbHBIC PAOOTHI.

|. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH

KYPCA

Pa3nen.1. ba3zoBbie nonsitus (4 yac)

1. ITepBoe 3nakomcTBO ¢ C#

ITepBoe 3HakoMcTBO ¢ C#. Tunel manabIX. MeToasl. O0JacTH BUAMMOCTH



2. Omnbkn

Ommbku koM. CTUTUCTHYECKHUE OIUOKU

3. BerBnenus

Jlormueckwuii Tun bool. Oneparop if-else. Tunuynbie oMIMOKN BETBICHUN

4. Huknsl

Huxa while. Iuxn for

5. Maccussbl

Onnomepubie MaccuBbl. COKpAILIEHHBI CUHTAKCUC. TUIBI CCBUTKU U THUIIBI
3Ha4YeHHsl. MHOTOMEpPHBIE MaCCHUBBI

6. Komnekuuu, cTpok, (aitiibr

Crnucok List. CnoBapp Dictionary. Ctpoku. ®aiiibl U KaTtaaoru

Pa3znein.2. O0bexkTHOE porpammupoBanue Ha CU++ (6 1ac)

7. TectupoBanue

BBenenune B tectupoBanne. MoayiibHbIE TECTBI. [IpOABUHYTHIE TEXHUKH.
Brenpenue tectupoBanus

8. CJI0)KHOCTB aJNTrOpUTMOB

OcHoBHbl€ OHATHS. O-cuMBOJIMKA. OLIEHKA CI0KHOCTH AJITOPUTMOB

9. PekypCcuBHBIEC aITOPUTMBI

Pexypcus. Ilepebop noamuoxkects. [lepebop nepecTaHOBOK U pa3MeILCHUM

10. ITouck u copTupoBKa

Jluneiinbiit u OuHapHbIN Touck. CopTUpOBKa My3bIpbkoM. COPTHUPOBKA

CIIMSTHUEM U OBICTpasi COPTUPOBKA

Pa3zpnen.3. O0bEeKTHO-OPHEHTHPOBAHHOE IPOCKTHPOBaHUE
nporpammupoBanune(OOII)(84.)
11. OcuoBsl OOIT
Knaccel 1 00bexThI. [Tons. Metoapl. CTaTHCTHUECKHE KIIacChl
12. HacnenoBanue

Hacnenosanue. [IpuBenenue tunos. Muatepdeiicel. [lonumopduszm

u



13. I1lemocTHOCTh JaHHBIX
enoctHocTh nanHbIX. CBOMcTBa. KOHCTPYKTOPBI
14. CtpykTypsI

Crpykrypsl. KimtoueBoe ciioBo ref. Boxing/unboxing. CTpyKTypsl U CBOICTBa

. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA
IIpakTnueckne 3ansarus (364.)

JlabopaTopHas padora Nel.

[Ipocreiimnii TUII TporpamMmsbi(44.)

JlaGoparopHasi pabora Ne2.

VYkazarenu(64.)

JlabopaTopHas padora Ne3.
AOcTpakTHble TUIBI JaHHBIX(104.)
JlabopaTopHas padora Ne4.

OOBEKTHO-OPUEHTUPOBAHHOE TTporpaMmupoBanue(164.)

1. YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Ilnan-rpadguk BbINOJHEHHUS CAMOCTOSATEIbHOI PadOThI MO0 TUCHUILIHHE

Ne Jlata/cpoKu BBIIOJHEHUS Bun [IpumepHsbIe ®opMa KOHTPOJIA
i CaMOCTOSITENIBHOM | HOPMBI BpPEMEHU
paboThl HA BBINOJIHEHUE
1. 1-4-g uenenu Br16op temsr UTIC 16 y. YTBepKIACHUE B
Nel. Pazpabotka X0J1e
anropuTMa. "1abopaTopHOii
PazpaboTka paboTsl
1O nnsa UIIC. Omnpoc (aHanu3 u
00CyXIeHHE)




2. 5-8-1 Hemenmu Br16op temsr UTIC 16 4. YTBepxaeHue B
No. PazpaboTtka xone
ITOpPUTMA. 1abopaTopHOii
Pa3zpaboTka paboThl
1O nnsa UIIC. Omnpoc (aHanu3 u
00CcyXIeHHE)
3. 9-13-s1 nemenu Br16op Tembr UTIC 16 4. YTBepxKaeHue B
Ne3. Pazpabotka X0J1e
aIropuTMa. nabopaTtopHoi
Pa3pabotka paboTbI
I1O nna UIIC. Omnpoc (aHanus u
o0cCyXIeHHE)
4. 14-18-5 uenenu Br16op Temsr UTIC 16 4. YTBepxkaeHue B
Ne4. PazpaboTtka Xoze
aIropuTMma. nabopaTopHO
Pa3zpaboTka paboThI
1O nnsa UIIC. Omnpoc (aHanu3 u
o0cCyXIeHHE)
Htoro 54 v,

PexoMeHnganum no caMmocTosiTeIbHOM padoTe CTYAEHTOB
CaMocTosTenbHass paboTa CTYJEHTOB COCTOUT B paboTe C JIMTEPATypoH,
MOJATOTOBKE K Ja0OPaTOPHBIM paboTaM M BBINIOJHEHUH MHIUBHUAYAIbHBIX 3aJaHUM

II0 TCMaM.

PaGora c 1ureparypou
B nporecce moarotoBku k 1a00paTOpHBIM paboTaM CTyJIeHTaM HEOOXOIUMO
o0paTuTh 0c000€ BHUMAHHE Ha CAMOCTOSITENIbHOE M3YYEHHE PEKOMEHOBAaHHOM
yueOHO-MeToinyeckoi snureparypbl. CamocTtostenbHas paboTa ¢ yueOHUKAMH,
y4eOHBIMU TIOCOOMSIMU, HAY4YHOU, CIPaBOYHOW JHUTEpaTypod, MaTepuaiaMu
WNurtepHera saBnsiercss HauOosiee H(G(EKTUBHBIM METOJOM IMOJYYEHHUS 3HAHUMH,
MO3BOJIIET 3HAYMUTEIBHO AaKTUBU3UPOBATH IMPOIECC OBJIAJACHUS HH(OpMaLUeEH,
CIOCOOCTBYET O0Jiee TIIyOOKOMY YCBOEHHUIO M3y4aeMoro matepuana, GopMupyeT y

CTYJIEHTOB CBOE OTHOIIEHUE K KOHKPETHOM Mpoldieme.

IHoaroroBka K 1a60paTopHbIM padoTam




[TonroroBky K Kaxkaoil 1ab0opaTopHOil paboTe KaKIbplid CTYJAEHT JOJKEH HA4aTh C
U3y4EeHHUS TEOPETHYECKOr0 MaTepuajia M O3HAKOMIICHUS C HMEIOIMIMMHUCA
peann3anusaMH.

NupuBuayajabHble 3aJaHUS

[To Teme nabopaTopHOl pabOTHI CTYJEHTaM BBIIAIOTCS HHAUBHUAYaJIbHBIC
3aJlaHus, TpeIHa3HAYeHHbIC JJI 3aKPETUIeHUs YMEHUN M HaBBIKOB, MOJIYYEHHBIX
OpyU  BBIIOJHEHHH  J1aboparopHoil ~ pa®oOThl.  3aJaHus  BBIIOJHSAIOTCS
camoctoaTenbHo. [lo  KakaoMy 3aaHUIO  MPEIIoJaraeTcs  MOJrOTOBKa
WHIUBUTYJTbHOTO JOKyMEHTa (mpoexkTa). BrimotHeHHBIN MIPOCKT
JIEMOHCTPHUPYETCS MPENOIaBaTEeNI0 B Hauajle CIeAyIoleil 1abopaTopHOil paboThI.
CtpykTypa HWHIMBHUIYyAJIBHOTO 3aJaHUsl OMpEeNesieTcss TeMOoH jabopaTopHOit
paboTHI.

KpuTtepun onieHKH MHAUBUAYAJBHBIX 3a]aHUl (IPOEKTOB)

— 100-86 6aoB BBICTABIISAETCS, €CIIM COJIEPKAHUE U COCTABIIAIONINE YaCTH
COOTBETCTBYIOT  BBIJAHHOMY  3aJaHuio. [IpoJeMOHCTPHUPOBAHO  BIIAJICHUE
HABBIKAMH TMOATOTOBKU JOKYMEHTA 10 TeMe. DaKTUYeCKUX OUTMOOK, CBSI3aHHBIX C
MOHUMAHUEM CTPYKTYPBI U COICPIKAHUS 3a/1aHHsI HET.

— 85-76 - OamIoB BBICTABISIETCS, €CIM TPHU BBHIMOTHEHUU 3aJlaHUS
JOMYIIEHO He OoJiee oHOM ommroOku. [IpoaeMoHCTpUpOBaHO BllaJieHUE HABBIKAMU
MOATOTOBKM JOKyMEeHTa 1o TeMe. {DakTUYecKuxX OIMOOK, CBS3aHHBIX C
MTOHUMAHUEM CTPYKTYPBI U COACPIKAHUS 3a/TaHHSI HET.

— 75-61 Ga BBICTABIISETCS, €CJIM TPU BBHIMOJIHEHUU 3a/IaHUsI JOIYIIEHO HE
O6onee nByx ommbOok. [IponeMOHCTpUPOBAHO 3HAHWE W BIAJCHUE HABBIKAMHU
MOATOTOBKHU JIOKyMeHTa mo Teme. JlomyiieHo He Oojee 2 omubOK, CBA3aHHBIX C
MOHUMAHUEM CTPYKTYPBI U COJICPKAHUS 3a/IaHUS.

— 60-50 OamnoB - eciM CTPYyKTypa U COJEp)KAHHUE 3aJaHus He

COOTBETCTBYIOT TPEOYEMBIM.

Ikajaa oneHUBaHUA



Menee 60 6amioB HE3a4TECHO HEYJOBJIETBOPUTEILHO
Ot 61 no 75 6amnoB 3a4TEHO YIOBJIETBOPUTEIIBHO
Ot 76 no 85 OaioB 3a4TCHO XOPOIIIO

Ot 86 1o 100 6aoB 3a4TCHO OTJINYHO

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne KoHnTtponmpyemslie Koap! u stanel popmupoBanust | OLeHOYHBIE CpeAcTBa -
n/n pa3leIbl/ TeMBbI KOMITETCHIUH HaVMEHOBaHUE
JICIUTLTHHEI TEKYIIUN IPOMEKYTO
KOHTPOJITb YHast
aTTecTaIys
1 Paznen.l. bazoBbie OIIK-3 3Haer Koncnekt( | Bompocs! k
TOTBITIL - IMP-7) ITP-1 | sk3ameHy
TECT 1-10
2. | Pazmen.2. O6wekTHOE OIIK-3 3Haer Koncnexr( | Bompocel k
porpaMMHpOBaHHE Ha i
ClLt I1P-7) 9K3aMEHy
11-18
3. | Pa3zgen.3. O6bexTHO- [1K-8 3HaeT Koncnekr( | Bompocsl k
OpPHEHTUPOBAHHOE 11p-7) SKaMeHy
MPOEKTUPOBAHHE U
nporpammupoBanne(OO 19-25
IT)
4. | JlJaboparopusie padotsr | OIIK-3, I[1K-8 yMeeT JlaGopatop | Otuer
Nel-4 ,BIIaJiccT Has
pabota
(TTP-6)
Tunosbie KOHTPOJIbHEIE 3aaHus, METOANYECKUE MaTepuaibl,

OTIpENICIIAIONTME TPOILEAYPhl OLICHUBAHUS 3HAHWM, YMEHHH W HABBIKOB U (WJIN)

OIbITa ACATCIbHOCTH, a TAaKKC KPUTCPHUH W I10KAa3aTCIIu, HCO6XO)II/IMBIC JJIAA

OIICHKW 3HAHWM, YMEHWI, HaBHIKOB M XapaKTEPU3YIOIIHUE ATarnbl (POopMUpOBaAHUS




KOMIETEHIIM B MpoLlecCe  OCBOGHHMS  OOpa3oBaTENbHOM  MPOTPaMMBbl,

npeactasiensl B Paznene VIII.

V. CIUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(neuammvie u snexmporHbie U30aHUs)
1. OOBeKTHO-OpUEHTHPOBaHHOE TporpammupoBanue Ha Visual Basic B
cpene Visual Studio .Net/B.H.lllakun, A.B.3arBo3nkuna, I'.K.CocHoBukoB - M.:
®opym, MTHOPA-M, 2015. - 400 c. http://znanium.com/catalog/product/501448

2. JleonmenkoB, A. B. OOBEKTHO-OPUEHTHPOBAHHBIM  aHANU3 W
npoekTupoBanue ¢ ucnosb3zopanneM UML u IBM Rational Rose. Kypc nexmmii
[DnexkTpoHHBIN pecypc] : yueOHOe Tmocodue IJisg CTYASCHTOB BY30B, OOyJarOIIUXCS
0 CHEHHAIBHOCTAM B 00sactTd WH(OpMAUMOHHBIX TexHoiorud / A. B.
JIeoHEHKOB. — DJEKTPOH. TEKCTOBbIE NaHHble. — Mocksa, Caparos : HTepHeT-
VYuusepcuter  Hubopmammonnsix  Texnonormt  (MHTYUT), Bysosckoe

obpasoBanue, 2017. — 318 c. http://www.iprbookshop.ru/67388.html

3. OOBEKTHO-OPUEHTUPOBAHHOE MPOTrpaMMUPOBaHKE C mpuMepamu Ha C#:
VYuebnoe nocodbue / Xopes I1.b. - M.: ®opym, HUL] THOPA-M, 2016. - 200 c.
http://znanium.com/catalog/product/529350

4. IlaBnosckas T.A. C/C++. IlpouenypHoe U 00BEKTHO-OPUESHTUPOBAHHOE
nporpaMmupoBaHue : y4eOHMK nisi By30oB / Tarbsina IlaBnoBckasi, CaHKT-
[TeTrepOypr ; [Turep, 2015. - 495 C. Pexxum  pocrtyna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:780731&theme=FEFU

5. Jladope P. O6bekTHO-OpHEHTUPOBAHHOE TIporpamMmmupoBanue B C++ / P.
Jladope ; [mep. ¢ anrn. : A. Kysunenos, M. Hazapos, B. Illpara], 4-e uzn. Cankr-
[lerepoypr :  Ilurep, 2015. - 923 c¢. - Pexum  jgocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:794661&theme=FEFU

6. Weanosa I'. C. IlporpammupoBanue : yueOHuk nans By3oB / I'. C.

NBanoBa, 3-¢ wu3n., crep. M. : KuoPyc, 2014. - 426 c. Pexum pgocrymna:


http://znanium.com/catalog/product/501448
http://www.iprbookshop.ru/67388.html
http://znanium.com/catalog/product/529350
http://lib.dvfu.ru:8080/lib/item?id=chamo:780731&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:794661&theme=FEFU

http://lib.dvfu.ru:8080/lib/item?id=chamo:736471&theme=FEFU
NmkoBa D. A. Uzygaem C++ Ha 3amagax u mpumepax / 3. A. Nmxkosa. CaHKT-

[lerepOypr : Hayka wu Texnuka, 2016. - 240 c¢. Pexum npocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:817604&theme=FEFU

7. OOBEKTHO-OPUEHTUPOBAHHOE MPOTrpaMMUpPOBaHKe ¢ npuMepamu Ha C#:
VYuebnoe nocooue / Xopes IL.b. - M.: ®opym, HUIl UHD®PA-M, 2016. - 200 c.

Pexum noctyna: http://znanium.com/catalog/product/529350

JlonoJiHUTeIbHAS JINTEPaTypa
(neuammnvie u snexmporHbie uz0aHUs)
1. byu I'. ,Pam6o . , Axo6con M.A3pik UML. PykoBOACTBO MOJIb30BATEIIA.
M3n.:. MK Ilpecc, 2006r. — 496 c. [anekTpoHHBIA pecypc] .-Pexum nocrymna:
http://e.lanbook.com/view/book/1246/

2. byu I'.,Jlxeiimc P., AiiBap SI. UML : cnenuanbHblil cripaBoYHUK .-CaHKT-
[TerepOypr : [Murep , 2002,- 652 c.

3. byu I'., Makcumuyk P., Ournm M., fAur b., Konnanen /., Xsrocton K.
OOBEKTHO-OPUEHTUPOBAHHBIM  aHAJIW3 U MPOEKTUPOBAHUE C MPUMEPAMH
npuiioxenuit. — M.: M3narensckuit gom «BunbsiMc», 2008 — 720 c.[31€KTpOHHBIN

pecypc] -Pexxum  pocryma:http://www.razym.ru/94003-gradi-buch-robert-a-

maksimchuk-majkl-u-yengl.html
4. Jeiin H. ,Yum3 Y. IIporpammupoBanne na C++. Mza.:IMK Ilpecc,2007-

672 C. [>rexTpoHHbII pecypc] - Pexum IOCTyTa:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=1219

5. Honros, A. U. AnropurmMuzanusi TpUKIaIHbIX 3a7ad. Yd. 1Mocod .- M. :
@nunTa, 2011. - 136 c. [anexkTpoHHBIN pecypc] - Pexum noctyna:

6. http://znanium.com/bookread.php?book=406093

7. Wopmon 0., Apruna K.. OOBEKTHO-OpUEHTHUPOBAHHBIM aHANU3 U
npoektupoBanne cucreM. M3n.: Jlopu, 2007 — 284c. [snekTpoHHBIH pecypce] .-

Pexxum nmoctyma: http://mirknig.com/2009/02/23/obektno-orientirovannyj-analiz-i-

proektirovanie.html



http://lib.dvfu.ru:8080/lib/item?id=chamo:817604&theme=FEFU
http://e.lanbook.com/view/book/1246/
http://www.razym.ru/94003-gradi-buch-robert-a-maksimchuk-majkl-u-yengl.html
http://www.razym.ru/94003-gradi-buch-robert-a-maksimchuk-majkl-u-yengl.html
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1219
http://znanium.com/bookread.php?book=406093
http://mirknig.com/2009/02/23/obektno-orientirovannyj-analiz-i-proektirovanie.html
http://mirknig.com/2009/02/23/obektno-orientirovannyj-analiz-i-proektirovanie.html

8. Jlantes B.B. C++. OOBEKTHO-OPUEHTUPOBAHHOE MPOTPAMMHUPOBAHHE
WN3n.: Tlutep : 2008-464c. [pneKTpOHHBIN pecypc| [37eKTpoHHBIM pecypc] -

Pexum nocryma:.http://mirknig.com/2010/07/08/c-obektno-orientirovannoe-

programmirovanie.html

9. Jlunman C. Jlaxoite XK. S3bik nporpammupoBanuss C++. IlomHoe
pykoBojactBo. M3a.: JIMK Ilpecc, 2006 -1105 c. [snexkTpoHHbIN pecypc] - Pexxum
nocryma: http://e.lanbook.com/books/element.php?pll _cid=25&pl1 id=1216

10. Jlapman, Kpar Ilpumenenne UML u 1maGioHOB MPOEKTUPOBAHUS:
BBEICHHE B  OOBEKTHO-OPUEHTUPOBAHHBIM  aHAJINW3, MPOEKTUPOBAHUE U
yauduiupoBanubiii mporecc UP.- M. : U3natenbckuii gom Bunbsimc , 2004,- 624
C.

11. ITon6enbckuit B.B., ®omun C.C. IIporpammupoBanue Ha si3bike Cu :

y4ae0. mocodue it By30B.- M. : ®uHaHCh 1 cratuctuka , 2009 , -600c.

12. Tlpyauukosa JI.W. IIporpammuposanue Ha s3bike C/C™ : yue6bHO-MeTOqMY.
noco6ue / JI.W. [IpynuukoBa. — Bnan. : U3n.nom IBOY, 2012. — 144 c.

13. Crpayctpyn, brepn. A3pik nporpammupoBanust C++.- Mocksa : bunom ,
2011,- 1135 c.

14. 3a0ynckuit E.N. "OOBEKTHO-OPUECHTUPOBAHHBIN aHaIu3 u
nporpammupoBanue Ha sizbike C# - [locoOue k mpaktuyeckum 3aHatusm". U3ab:
M.: Kadenpa OUulIIIIO T'Y-BIID, 2005 - 440 c. [snekTpoHHBIA pecypc] .-

Pesxxum noctyna: http://www.twirpx.com/file/857157/

15. Hotkua A.M. OOBEeKTHO-OPUEHTHUPOBAHHOE MPOTPAMMUPOBAHUE HA SI3BIKE
C++. JlaGoparopusiii mpaktukyM. —Ilepmsb: Ilepm. roc. texn. yu-t, 2001. - 92 c.

[aekTpoHHBIH pecypc] .- Pexum moctyna: http://www.twirpx.com/file/916708/

16. CknspoB B.A. SAspik C++ ®W OOBCKTHO-OPHUEHTHPOBAHHOC
nporpammupoBanue. CrpaBounoe mocooue.M3a.: Mu.: 'Beimiiiias mkona', 1997-

481c. [anexkTpoHHBIH pecypce] .- Pexxum mocryma: http://www.kodges.ru/5537-

jazyk-s-i-obektno-orientirovannoe.html



http://mirknig.com/2010/07/08/c-obektno-orientirovannoe-programmirovanie.html
http://mirknig.com/2010/07/08/c-obektno-orientirovannoe-programmirovanie.html
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1216
http://www.twirpx.com/file/857157/
http://www.twirpx.com/file/916708/
http://www.kodges.ru/5537-jazyk-s-i-obektno-orientirovannoe.html
http://www.kodges.ru/5537-jazyk-s-i-obektno-orientirovannoe.html

IIepeyens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«AHTepHET»
1. EnuHoe OKHO JocTyma K  oOpa3oBaTelIbHBIM  pecypcam -

http://window.edu.ru/library

2. DNeKTpoHHO - OuO;IMoTeyHass cUCTeMa  O0pa30BaTEIbHBIX |
IIPOCBETUTEIIbCKHMX M3aanuit - http://www.iglib.ru/

3. DNeKTpoHHO-OMOIMOTEeYHas] CHUCTeMa. DIJIEKTPOHHBIE BEpPCHM Y4eOHOI
JUTEPATYpPhl IO ECTECTBEHHBIM, TEXHWYECKMM M TyMaHUTapHbIM HayKam -
http://www.twirpx.com/file,
http://www.twirpx.com/files/informatics/languages/pascal/,
http://www.twirpx.com/library/comp/algorithms/
http://'www.twirpx.com/library/comp/cpp/

4. DnektpoHHas OuOnmoreka wu3matenbcTBa «lOpaiity  www.biblio-
online.ru

5. Hayunas oubnuoreka JIBOY. DNEeKTPOHHBIN KaTaJior
http://lib.dvfu.ru:8080/

6. Mudopmarnmonnsiii noptan. Bce o kommpioTepe U MporpaMMHUPOBAHHUH

it HaunHarommx http://info-comp.ru/knigigutnalifile/

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOI U
U MIPOTPAMMHOT0 00ecreYeHus
3.Microsoft PowerPoint

4.Microsoft Internet Explorer/ Mozilla Firefox/ Opera

VI.METOANYECKHUE YKA3ZAHUSA 1O OCBOEHHUIO JUCHUIIJINHBI

Peanuzanus AUCHMIUIUHBI MpPEAyCMaTpPUBAET CIEAYIOIIME BHJbI y4eOHOMH
paboThI: JIEKIUHU, TPAKTUYECKUE 3aHATHUS, CAMOCTOSATEIbHYI0 pabOTy CTYAEHTOB,
TEKYIIUU KOHTPOJIb U IIPOMEKYTOYHYIO aTTECTALMIO.

OcBoeHne Kypca JIUCHUIUIMHBI MPEANOJAracT pPEUTUHIOBYIO CHCTEMY
OLICHKM 3HAaHUW CTYJIEHTOB W MPEAYCMATPUBAET CO CTOPOHBI MPENOAaBaTENs

TEKyIIMA KOHTPOJb 32 IOCEHICHHEM CTYJICHTAMH JIEKIMH, IOJATOTOBKOM U



BBITIOJITHGHHEM BCEX TMPAKTUUECKHX pPabOT W KOHTPOJBHBIX MEPONPHUSTUN
(KOHTPOJIBHBIE M CaMOCTOSITENIbHBIE PabOThl) C 00A3aTENbHBIM MPEIOCTABICHUEM
oTyeTa o0 paboTe, BBINIOJIHEHUEM BCEX BUJIOB CAMOCTOATENILHON paOOTHI.

[TIpomexyTOUHOM aTTecTauren Mo JUCUUILUINHE SIBJISETCS 9K3aMEH, KOTOPBIN
MPOBOJIUTCS B BUJI€ TECTUPOBAHUS U COOECETOBAHUS.

B Teuenue yueGHOTO cemecTpa 00y4aromuMcs HyKHO:

* OCBOUTh TEOPETUUECKUI MaTEpHAIL;

e YCIICIIHO BBIMIOJHUTD ayIUTOPHBIE U KOHTPOJIbHBIE 3aaHUS;

* CBOEBPEMEHHO M YCIICIIHO BBINOJHUTH BCE BHUIBI CAMOCTOSITEIBHOU
paboThI.

CTyAeHT CcYuTaeTcsi aTTeCTOBAHHBIM MO JUCHHUIUIMHE TIPU YCIIOBUU
BBINIOJIHEHHUST BCEX BHJIOB TEKYLIErO KOHTPOJS M CaMOCTOSATEIbHON paboThl,
MPETYCMOTPEHHBIX YI4EOHON MTPOrpaMMOi.

Kpurepuu oOLeHKM 1O AUCHMIUIMHE JJiS aTTeCTallid Ha 9SK3aMeHe
cinenyromue: 86-100 OamnoB — «OTAUYHO», 76-85 OaioB — «xopomoy, 61-75
OaIIJIOB — «yJIOBJIETBOPUTENHEHO», 60 1 MeHee 0aioB — «HEYAOBIETBOPUTEIHHOY.

Ilepecuer OaIOB MO TEKYIIEMY KOHTPOJIIO M CaMOCTOATENbHOW pabote
MIPOU3BOJIUTCS TI0 (popMyJIe:

<[ 0.k
Fn) = Z ore X w)
i=1

1

roe: W= YT, k' mnd Texymero peiTuHra;

W= T, k' [ NTOrOBOrO PEHTHHTA;

P(n) — pedTHHT cTy/nEHTa;

M — oO111ee KOIMYECTBO KOHTPOJIBHBIX MEPOIIPUSTHI;

N — KOJIMYECTBO MPOBEICHHBIX KOHTPOJIBHBIX MEPOIIPHUSATHIA;

0; — 6as, OMYYEHHBIN CTYICHTOM Ha i-OM KOHTPOJILHOM MEPOTPUSITHH;

0" — MaKCHMaJbHO BO3MOXHBIN OQJUI CTyZAEHTa IO i-My KOHTPOJBHOMY
MEpOIIPHSATHIO;

k; — BecoBoii KO PHUITHEHT i-TO KOHTPOJIBHOTO MEPOTIPHSTHSL;



k — BecoBoil k03()(HULIHUEHT I-TO KOHTPOIBHOTO MEPOIPHATHS, €CIU OHO
SIBIISIETCSI OCHOBHBIM, WK 0, €CTIM OHO SABJISICTCS TOMOTHUTEIBHBIM.
AJITOPUTM M3YUYEeHUS JUCHUTIIMHBI

JlucuuianHa u3y4aeTcsl B CIeAYIONINX OpraHU3allMOHHbBIX (popMax: JEKIHUH,
NPAaKTHUECKUE 3aHATHA, J1a0OpAaTOPHOE 3aHITHE; CAMOCTOSITEIIBHOE H3yYeHUE
TEOPETUUYECKOr0 MaTepuaia; CaMOCTOSITEIIbHOE BBIMOJHEHUE WHAMBUAYAIHLHOTO
3aJJaHus; MHIUBUyalIbHBIE KOHCYIBTAIIH.

Pabora Ha nexuuu

Cnymanue W 3anuch JIEKOHW — CIIOXKHBIM BHUJ BY30BCKOM ayJIUTOPHOU
paboTsl. BHUMaTenpHOE CiTylIaHWe W KOHCIEKTHPOBAHME JICKIMU Mpeanoiaraet
WHTEHCUBHYIO YMCTBEHHYIO JIEATENILHOCTh CTyAeHTa. KpaTkue 3amnucu JeKIui, ux
KOHCIIEKTUPOBAaHHE MOMOTaeT YCBOHUTH y4eOHbI maTepuain. KoHcmekt siBisercs
MOJIE3HBIM TOT/Ia, KOT/Ia 3alIMCaHO CaMO€ CYLIECTBEHHOE, OCHOBHOE U CEJIaHO 3TO
caMuM cTyneHToM. He Hajo cTpemMuThCesl 3anucaTh JOCIOBHO BCIO JIeKIMIO. Takoe
«KOHCIIEKTUPOBAHNUE» MPHUHOCUT OOJbIIE Bpeda, YeM IMOJb3bl. 3alHCh JIEKIIHMA
PEKOMEHIyeTCSI BECTH 110 BO3MOXXHOCTH COOCTBEHHBIMU (HOPMYITUPOBKAMHU.
KenaTenbHO 3aIUCh OCYILECTBIISATh HA OJJHOM CTPaHULIE, a CAEAYIOIIYIO0 OCTaBISATh
JUIs. TPOpabOTKU y4eOHOTO Marepuaja CaMOCTOSITEIbHO B JOMAITHUX YCIOBHUSIX.
KoHcriekT nexuuu Jydine MoJapa3feisaTh Ha IMYHKTHI, maparpadbl, coOmromas
KPAaCHYIO CTPOKYy. DTOoMy B OOJBIION CTeneHu OyAyT CIOCOOCTBOBATH MYHKTHI
IiaHa JIeKIWU, TpeUIoKEHHBIE TpernojaBarensM. [IpuHIMIUAIBEHBIE MeECTa,
onpeneneHusi, (GOpMyabl W JIPYyroe CIeQyeT CONpPOBOXKAATh 3aMEYaHUSIMH
«BAXHO», «0CO00 BaKHO», «XOPOILIO 3alIOMHUTH» U T.N. MOXHO AeNaTh 3TO U C
NOMOIIBIO PA3HOIBETHBIX MAapKepoB WM pyuek. Jlydme ecnu oHu OyayT
COOCTBEHHBIMU, YTOOBI HE MPHUXOAMIOCH MPOCUTh UX y OJHOKYPCHUKOB H TEM
caMbIM HE OTBJIEKaTb HMX BO Bpems Jekuuu. llemecoobpazno paszpaboraTh
COOCTBEHHYIO «Mapkorpaduio» (3Ha4kd, CHMBOJBI), COKpamieHus cioB. He
JUIIHUM OyJeT W H3yuyeHUe OCHOB cTeHorpaduu. Paboras Hajg KOHCIEKTOM
JeKIui, Bcerja HeoO0XOAMMO HCHOJb30BaTh HE TOJBKO YYEOHHK, HO U Ty

JUTEPATYPY, KOTOPYIO JOMOJHHUTEIBHO PEKOMEHJ0Bal JeKkTop. MMeHHO Takas



cepbe3Hasi, KpOMoTauBasi paboTa ¢ JEKIMOHHBIM MaTepHaOM MO3BOJUT TITyOOKO
OBJIAJCTh 3HAHUSAMH.
Bormpocs! 11 caMOKOHTPOJIA 110 paszaeny 1

1. Ctpykrypa nporpaMmsl Ha si3bike CH.

2. CHHTaKCHC 1 CEMaHTHKa OIEpaTOpPOB ACUCTBUSA, JIIEMEHTAPHBIX U CIOXKHBIX.

3. Onepanuu npucBauBaHUs U 3arisTasl.

4. ApudMeTndecKre TUTIBI U BhIpaXeHUs. ApupMETHIECKIE ONIepalliu.

5. lIpencrasnenue napopmaruu B OBM.

6. Maccussl B a3bike CH. CTpOKOBBIE TaHHBIE.

7.KoHCTaHTBI JIUTEPHBIE U apU(PMETHUECKHUE.

8.IToOuTOoBBIE OMEpai U MOJIETUPOBAHUE PAOOTHI C MHOKECTBOM.

9. Ilopa3psnHble JOTHYECKME ONEpalMy W Omepanuu CcABUTOB. lIpumepsr.
3amaua.

10.JTornueckre BbIpaKECHHUS.

Bomnpock! a1 caMOKOHTPOJIA 1O pa3nueiny 2

11.Vka3zarenu. Onepanuu HaJl HUMH.

12.®yukiua B s3eike CU. Tlepemaua mapamerpoB. [lepemava dyHKIMU Kak
napameTrpa.

13. Crpykrypa B a3bike CU. [Ipumepsr.

14.Cnucku, ouepenu, CTEKH, A€peBbs U ux peanuzanus. [103.

15.Knaccel namsité 1 001aCTH BUAMMOCTU EPEMEHHBIX U (DYHKIIMM.

16. Cunrakcuc omucanus u o0bsiBiaeHuss B s3pike CU.  CroxuHbie
OOBSIBIICHUS.

17. Tlporotunsl ¢ynkuuit B CH++. Ilabmonsl Qyskuuii. [lepesarpyska
GbyHKIHiA.

18.Ccruikmu.

Bonpocs! 1t caMOKOHTpPOJIS TIO pas3zeny 3
19. OOBEKTHO-OPUEHTUPOBAHHOE MPOEKTUPOBAHUE U MPOTPAMMHUPOBAHUE.

OcHoBHbIe PUHIUIIBEI. OCHOBHBIE KOMIIOHEHTHI.



20. OOwekt m ero cBowctBa. Omepamuu Haa oObekTamMu. OTHOMICHUS MEXITY
00BEKTaMU.

21. Kiacc. OTHOIICHHS MEXTY KIaCCaMH.

22. O0bexr wm kmacc B CHU++. OoOmacte Bummmoctu. Haciemosanue.
[[Tab6noHBI Ki1accoB. [IpuMep mporpamMmsl.

23. KoncranTsl. [lepeuncnumeiii Tun. Beoj onepanuii B CU++.

24. Ctunu nporpammupoBanus U merogoiorus OOIL.

25. [Tapagurma si3eika UML.

JlaGopaTopHbie pabOThI

[Ipy BbIMONHEHUM JAOOPATOPHOM pabOTBl HEOOXOJUMO  CIIEJOBAaTh
METOJMYECKIM PEKOMEHIAIUSM TI0 €€ BBITOJIHEHUI0. Pe3ynbTaToM abopaTopHOii
paboThl  SBISIETCS  CO3J@HHBIM  JIOKYMEHT, KOTOpPBIH  JEMOHCTPUPYETCS
MPENoAaBaTeNio B KOHIEe padoThl. CTYyJEHT IODKEH YMETh OTBEUaTh Ha BOMPOCHI

Iperno/iaBareis, MOsICHSS POLIECC CO3/IaHus JOKYMEHTA U BBIMOTHEHUS! PaOOTHI.
CamocrosiTenbHas paboTa CTyeHTa

OcHOBHOI (HOpMOI CaMOCTOSTENBHOW PAa0OTHI CTYIEHTA SIBISIETCS U3YYEHUE
TEOPETHUYECKOr0 MaTepuaja, €ro JONOJIHEHUE PEKOMEHIOBAHHOM JIMTEPATYpPOH,
BBINIOJIHEHUE WHJIMBUIYalbHBIX 3aJaHMM, a TakkKe akThBHas pabora Ha
MPaKTUYECKUX U JTAOOPATOPHBIX 3aHATUAX. LeNbi0 BBIMOJHEHUST MHIUBUIYaTIbHBIX
3aJIaHNM ABJISIETCS 3aKPEIJIEHUE TPAKTUYECKUX HABBIKOB, ITOJIYYEHHBIX B IIPOLIECCE

BBITIOJTHEH U J1TA00paTOPHOU pabOTHI.

KoHTposmib 3a  BBINIOJIHEHHEM  CaMOCTOSITENIBHOW  PabOTBI  CTYy/EHTA
MIPOU3BOMTCS B BHJIC KOHTPOJISI KaxKoro 3Tana padotsl (cm. pazzaen ). Ctynent
JIOJDKEH TUIAHUPOBaTh TpaduK CcaMOCTOSTEIBHON pabOThl MO AWCIUIUIMHE U

MIPUIEPKUBATHCS €T0.

VIl. MATEPHAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI



Jlekuu MpoBOIATCS C UCIOJIB30BAaHUEM MPOECKTOPA U BHYTPEHHEN CHUCTEMBI
noprana JIBOY. JlaGoparopHble 3aHATHA MPOXOIIT B  AYAUTOPHSIX,
o0opynoBaHHBIX KommbioTepamu Tuna Lenovo C360G-134164G500UDK c
JUIeH3UOHHBIME Tiporpammamu MicrosoftOffice 2013 u ayamo-Bu3yanbHBIMU
cpenctBamu  mipoektop Panasonic DLPProjectorPT-D2110XE, mmasma LG
FLATRON M4716CCBAMA4716CJ. 15151 BBINOJHEHUSI CAMOCTOSITENILHOU PaOOThI
CTY/ICHTHI B )KHJIBIX Kopirycax JIBDY obecnieuensr Wi-Fi.

B uywranpHbix 3amax Hayunoit Oubnuorexku JIB®Y mnpexycMorpeHs
paboune MecTa Uil JIIOAEH C OrPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10pPOBbBS,
OCHAILIEHBI AUCIUIESIMH M TpUHTepaMu bpailig; o0opyAaoBaHHbIE MOPTATHBHBIMU
YCTPOMCTBaMHM JUIsl YTEHHSI ILJIOCKOINEYATHBIX TEKCTOB, CKAHUPYIOIIMUMHU H
YUTAIOIIMMH MAIlIMHAMH, BHJICOYBEJICUUTENIEM C BO3MOXKHOCTBIO pEryJslun
LBETOBBIX  CIEKTPOB;  YBEJIWYMBAIOUIMMHU  O3JEKTPOHHBIMH  JyNIaMH |
YJIbTPa3BYKOBBIMU MAPKUPOBIIUKAMHU.

B nensax o0ecrieueHus crieUaibHbIX YCIOBHM 00y4€HUs WHBAJIUJIOB U JIMI C
OTPaHUYCHHBIMUA BO3MOKHOCTAMH 3710poBbsi JIBDY Bce 3manust 0060pya0BaHBI
naHgycamu, JudTaMy, TOJIBEMHUKAMH, CICIHAIM3UPOBAHHBIMUA  MECTaMH,
OCHAILICHHBIMU  TyaJIETHBIMU  KOMHAaTamH, TaOJWykamMu  UH(OPMAIMOHHO-

HaBUTAIIMOHHON CUCTEMEL.

ViIl. ®OHAbI ONEHOYHBIX CPEJACTB

IMacnopT poHaa OLIEHOYHBIX CPEACTB

Kox u ¢popmyupoBKa Ortanbl GOPpMUPOBAHUS KOMIETEHIIUH
KOMIIETEHIHH

OIIK-3 — ciocoGHOCTh MHCTPYMEHTAJIbHBIE CpelicTBa AJis 00paboTKu

BBIOpATh 3HaeT | PKOHOMHMYECKHUX JAHHBIX B COOTBETCTBHH C

MHCTPYMEHTAJIbHBIE ITOCTaBJICHHOW 3a7a4en

CpeACTBA I BBIOpATh HHCTPYMEHTAIBHEIE CPEICTBA ISt

obpaboTkn 00pabOTKH SKOHOMHYECKUX JTAHHBIX B COOTBETCTBHH C

KOHOMHICCKIX VYMeeT | mocTaBIEHHOM 3a1aueil, IpOaHaTH3NPOBAThH

AaHHBIX B pe3yJIbTaThl PACUYETOB M 000CHOBATH MMOJYUIECHHBIC

COOTBETCTBUH C BBIBOJIBI




ITOCTaBJICHHOM 3aJa4ei,
WHCTPYMEHTAJILHBIMU CPEACTBAMU ISl 00pabOTKH
MIPOaHATM3UPOBATH
HSKOHOMHYECKHUX JaHHBIX, aHAJIN3a PE3YJIbTATOB
pe3yabTaThl pacyeToB u | Brageer
pacyeToB ¥ 00OCHOBAHHUSI ITOJTyYEHHBIX BHIBOJIOB B
000CHOBAThH J .
COOTBETCTBUU C IMOCTABJIICHHOM 3a/1a4ei,
MOJTyYCHHBIC BBIBOIBI
[1K-8 — cmocoOHOCTH Jnaer COBPEMCHHBIC TEXHUYECKUE CPE/ICTBA U
MCIIOJIb30BATh IS UH(POPMALIMOHHBIC TEXHOJOTHH
PCHICHNA UCII0JIb30BATh IS PELIEHHS AaHAIUTHYECKUX U
AHATUTHICCKHX 1 VMeer | MCCIeqoBaTENbCKUX 3a1a4 COBPEMEHHBIE TEXHUUECKUE
HCCICAOBATCIBCKUX cpencTsa U MH(GOPMALMOHHEIE TEXHOJIOTUH
3a/1a4 COBPEMCHHBIE
TEXHMYECKHE CPEACTBA COBPEMECHHBIMH TEXHUYECKUMH CPEICTBAMH U
¥ MH(OPMALIHOHHBIE Braneer | nuHpOpMAIMOHHBIMU TEXHOIOTUSIMH JIJISI PEIICHHSI
TEXHOIOIHH AHATUTHYECKUX U MCCIICIOBATEIIbCKUX 3a/1a4
Ne Kontponupyemsie Konp! u atanel popmupoBanust | OLieHOYHBIE CpeACTBa -
n/n pasaesbl/TeMbl KOMIICTCHIIH HaMMCHOBAHHE
JUCIATUTHHBI TEKYIIHH IPOMEXKYTO
KOHTPOJIb YHast
aTTecTanus
1 Paznen.l. bazoBbie OIIK-3 3Haer Koncnekt( | Bompocs! k
TIOHSATHS .
IMP-7) ITP-1 | sk3ameHy
TeCT 1-10
2. | Paznmen.2. O6bekTHOE OIIK-3 3Haer Koncnekt( | Bompocsl k
pOrpaMMHUPOBaHUE Ha
I1P-7 3K3aMEH
CU++ ) y
11-18
3. | Pa3gen.3. OGbexTHO- [1K-8 3Haer Koncnexkr( | Bonpocsl k
OPHEHTHPOBAHHOE
P P I1P-7) 9K3aMeHy
MPOEKTUPOBAHHE U
nporpammupoBanue(OO 19-25
1)
4. | JJaboparopusie padoter | OIIK-3, TIK-8 yMeeT Jlaboparop | Otuer
Nel-4 ,BIIaJiccT Has
pabota
(TTP-6)
IlIkaJia oueHUBaHUs YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETEHIUI
Koa n Jrtansl GOPMUPOBAHUS KOMIIETEeHIIUH KpHMTepUH NMoKa3aTeJn

¢opmyIupoBKa




KOMIICTCHIIMHA

OIIK-3 — 3HAeT HHCTPpYMEHTaJIbHBIE cpeicTBa | 3HaHME 0a30BBIX CrniocoOHOCTB
CHOCOOHOCTH (moporoBsl | it 00pabOTKU 1a0I0HOB TIPUMEHSTh
BBIOpaTh i ypOBEHb) | SKOHOMHUYECKHX JaHHBIX B MIPOCKTUPOBAHUS MOJTy4CHHBIC 3HAHUS
MHCTPYMEHTAJIbH COOTBETCTBHU C - 0coOeHHOCTEH JUTSL pETLICHUST HOBBIX
BI€ CPENICTBA LIS MIOCTABIICHHOH 3aadei MIOCTPOEHHSA OOBEKTHO- | 3a[ad B PA3IHMIHbBIX
00paboTkn OpPUEHTHUPOBAHHBIX obmacTsx.
9KOHOMHYECKHX MIPOTPaMMHBIX
JaHHBIX B cucteMm Ha C++.
COOTBETCTBHH C yMmeer BBIOpAaTh MHCTPYMEHTANbHEIE | YMEHue Cnoco6HOCTh
MOCTaBIEHHON (nposBUHY | cpeacTBa Al 00pabOTKH MIPUMEHSATh METOJUKH | JIaTh YETKHUE
3aauei, TBIN) SKOHOMHMUECKHUX JaHHBIX B HCIOJIb30BaHUSA OINpeneNeHus
MpOoaHaIU3HPOBAT COOTBETCTBUHU C MIPOrPaMMHBIX CPEICTB | OCHOBHBIX MOHSTHH
b pE3yJbTATHI MIOCTaBJICHHOMN 3a1aueii, JUISL pelIeHus 00BEKTHO-
pacdeToB MIPOAaHATU3UPOBATh MIPAKTUYECKUX 3a/1a4 OpUEHTHPOBAHHOT'O
00ocHOBaTh PE3yNbTaThl PACUETOB U MPOTrPaMMHUPOBAHUS
MOTy4CHHBIE 000CHOBATH MOJIYIECHHbIC
BBIBOJIBI BBIBOJIBI
BIazeeT HWHCTPYMEHTAIbHBIMH Bnanenue CriocoGHOCTH
(BBICOKHMH) | cpeacTBaMu It 00pabOTKH HaBBIKAMH JIEMOHCTPHPOBATH
SKOHOMHYECKHX JIAHHBIX, MIOCTPOEHHS MOAEIH YMEHHE IPUMEHSTh
aHau3a pe3yabTaToB 0OBEKTOB NIPEIMETHON | OCHOBHBIE TEXHOJIOTUU
pacyeToB U 000CHOBaHHMS obyactu IIPOrpaMMHPOBAHUS, B
MIOJTyYEHHBIX BHIBOJIOB B YaCTHOCTH
COOTBETCTBUH C BO3MOKHOCTH
MOCTaBJICHHOM 3aJauei, 00BEKTHO-
OpPUEHTHPOBAHHOTO
POTrPaMMHUPOBAHUSL:
K-8 — 3HAET COBPEMEHHBIE TEXHUUYECKUE 3HaHue CriocoO6HOCTB
CIIOCOOHOCTB (ToporoBsl | cpencTBa M MHOPMAIIMOHHBIE | CPEIbI M3J1araTh OCHOBHBIE
WCTIONb30BAaTh Al | ¥ yPOBEHB) | TEXHOJOTHH TIPOCKTUPOBAHUS U TIPUHIATIBI
penieHust pa3paboTkn MIPOEKTUPOBAHUS U
AQHATMTHYECKHX U MIPOTPaMMHOTO pa3paboTku
HCCIIEI0BATEIbCK obecrieueHus MIPOTPaMMHOTO
uX 3a7a4 obecrieueHus
COBpPEMEHHBIE yMeeT UCTIOJIB30BATh [T PELICHUS Ymenue Criocob6HOCTh
TEeXHUYECKHe (IpoaBUHY | aHANTUTHYECKUX U pa3pabaTeIBaTh MIPUMEHSTh
CpeAacTBa U TBIN) HCCIIeIOBATEIbCKIX 3a/1a4 KOMITOHEHTHI METOJIbI
MH()OPMAIMOHHBI COBPEMCHHBIC TCXHUYCCKHEC MIPOTrpaMMHBIX MNPOCKTUPOBAHUS
€ TEXHOJIOTUHI cpescTBa M HH(POPMAIMOHHBIE | KOMILIEKCOB kopropatuBHbIX VC;
TEXHOJIOTHH
BIazeeT COBPEMEHHBIMH Bnanenue CriocoOHOCTH
(BBICOKHMH) | TEXHHYECKUMH CPEACTBAMHU U | 0a30BBIMH METOAMH JIEMOHCTPHPOBATH
nH(pOpMaMOHHBIMH 00BEKTHO- HaBBIKAMH OOBEKTHO-
TEXHOJIOTHSIMH JUISl PEILICHUS OPHEHTHPOBAHHOTO OpPHEHTHPOBAaHHOTO
AQHATNTHYECKUX 1 aHaM3a MpeIMeTHON aHaJIM3a,
HCCIeI0BAaTEIbCKIX 3a/1a4 obJylacTé ¥ pa3paboTKH | MIPOEKTUPOBAHUS U
APXUTEKTYPHI MPOrpaMMUPOBAHHUSL.
MIPOTPaMMHOTO
obecrieueHus

OueHo4YHbIE CPeACTBA VIS NPOBEPKH CPOPMUPOBAHHOCTH KOMIIETEH M

Kon u popmy/iupoBKa KOMIETEHIIUH

3amanmne

OIIK-3 — ciocobHOCTH BBIOpATh
MHCTPYMEHTAJIbHBIE CPEACTBA ISl 00pabOTKH
HKOHOMHYECKHX JaHHBIX B COOTBETCTBUH C
[IOCTABJIEHHOM 3aJ1aueil, IpOaHAIU3UPOBaTh
pe3yIbTaThl pacyeToB U 0O0CHOBATH

TMMOJIYYC€HHBIC BBIBOJIbI

..!\)..!4

[pornece moncka omMOOK B MpOrpaMMe Ha3bIBACTCS:
TECTUPOBAHUE
OTpJIajKa.
IIpomecc ycTpaHeHHs OIMMOOK B IpOTpaMMe Ha3bIBACTCS:
TECTUPOBAHUE
OTpJIAJKA.

TIK-8 — cr1ocoGHOCTh UCIIONIB30BaTh IS

COCTaBUTH AITOPUTM PEIICHUS ypaBHEHHs Y=2%X° -5,




peLIEHUs] aHAJTUTUYECKUX U rae X m3Mmensiercss oT A 1o B ¢ marom C.
HCCIIeTOBATENIbCKHX 3a71a9 COBPEMEHHBIE
TEXHUYECKHE CPEICTBA U MHPOPMALMOHHBIE
TEXHOJIOTHHU

MeToauyeckue peKoOMeHIaIUN, ONpeessiioue MPpoueaypbl OlleHNBAHUS
pe3yJ1bTATOB OCBOEHH S JUCHUILIUHBI

Texymass arrecramusi CTyIeHTOB. Tekymiasi arTecTalus CTYJICHTOB
MMPOBOAUTCS B COOTBETCTBUM C JOKAJIBHBIMA HOpPMAaTWBHBIMH akTamu [[BOY u
SIBIISICTCS 00s13aTENILHOIA.

Tekymias arrecramusi MPoOBOAUTCS B (OpME BOIMPOCOB K AK3aMEHY IS
MPOBEPKH TEOPETUUYECKUX 3HAHUM, a Takke B (opMe 3alluThl IIPOCKTa,
BBITIOJTHAEMOTO B paMKaX CaMOCTOATENIbHOM  paboThl  MapajuieIbHO ¢
71a00paTOPHBIMU pabOTaMU U OCYIIECTBIISICTCS BEIYIIIUM IIPEIOIaBaTeIIeM.

OObeKTaMu OlICHUBAHUS BBICTYNAIOT:

— CTENeHb YCBOCHMSI TEOPETHUUECKUX 3HAHUW - OIlEHUBAaeTCcs B (popme
BOIPOCOB K 3a4YETY;

— YpOBEHb OBJIQJICHUSI TPAKTUYECKUMH YMEHUSIMU U HaBbIKAMU —
ollcHUBaeTCs B (popMe 3alUThl UHIAUBUIYAIBHOTO 3aJjaHus (MPOEKTA).

IIpome:xxyTouHast arrectanus CTyaAeHTOB. [IpomexyTtouHas arrecramus
CTYAEHTOB IIPOBOAUTCS B COOTBETCTBUU C JIOKAJIBHBIMA HOPMATUBHBIMU aKTaMU
JIB®Y u siBnsercs 00s3aTeIbHOM.

[Io aucuumuiMHe NPEeRyCMOTPEH 3K3aMEH, KOTOPBIA MPOBOAMUTCSA B YCTHOM

dbopme.

KpnTepnn BBICTABJICHHUA OLHCHKHA CTYJACHTY Ha JK3aMCHE

bajuabl Ouenka 3avyera
(peiiTunro (crannmapTHas) TpeboBanus k chopMUPOBAHHBIM KOMIIETEHMAM
BOM
OLIEHKH)
86-100 OreHka «3au4Te€HO» / «OTIMYHO» BBICTABIISAETCS CTYIEHTY,
€CTi OH TJIyOOKO W TPOYHO YCBOWJI TPOTPaMMHBIN
MaTepHuall, MCUYEPNBIBAIONIE, MOCIEI0BATENbHO, YETKO MU
JIOTHYECKU CTPOWHO €T0 MU3JIaraeT, yMeeT TECHO YBS3hIBATh
«3aYTEHO»/ TEOPHIO C MPAKTUKOM, CBOOOIHO CIIpaBIISeTCs C 3aJauyaMH,
COTITUIHOY BOTIPOCAaMU M JAPYTUMH BHIAMH TPUMEHECHUs 3HAHHA,
MpUYEM HE 3aTPYJHIETCS C OTBETOM IPH BUJOU3MEHEHHU
3aJJaHHid, TIPAaBUIBHO OOOCHOBBIBACT MPHHATOE PEIICHHE,
BJIaJIe€T PA3sHOCTOPOHHUMH HaBbIKAMM U TpUEMaMHU
BBITTOJIHEHUS MPAKTHUYECKUX 3a7ad.




76-85

«3a4TECHOY/ «XOopouro»

OneHka «3a4yTeHO» / «XOpOIL0» BHICTABISETCS CTYACHTY,
€CIi OH TBEpAO 3HaeT Marepuall, IPaMOTHO U IO
CyLECTBY H3JIaraeT €ro, He JOIYCKas CYHIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BONPOC, IIPABMWIIBHO IPUMEHSET
TEOPETUYECKHUE MOJOKEHUS NPU PEUICHUU MPAKTUYECKUX
BOIIPOCOB M 33Jay, BJIaZeeT HEOOXOAUMBIMUA HAaBBIKAMU U
MIPUEMAMHU UX BBIIIOJHEHHUS.

61-75

«3a4TeHOo»/
«YIOBJICTBOPUTEIIEHO
»

OreHka «3a4TeHO0» / «yIOBJIETBOPUTEIILHOY» BBICTABIIACTCS
CTYINCHTY, €CIM OH HMMEET 3HAHUSA TOJIBKO OCHOBHOIO
MaTepuaga, HO HE YCBOWJI €ro JETaleH, [JOIyCKaeT
HETOYHOCTH, HEJOCTATOUHO MPaBUIIbHBIE (POPMYIUPOBKH,
HapylLIeHUs  JIOTUYECKOW  IOCIEAO0BATEIbHOCTH B
U3JI0)KEHUU IIPOrPaMMHOTO  MAaTepuaid, HCIBITHIBAET
3aTpyAHEHUS MPH BBHITIOJHEHUHU MPAKTHYECKUX PadoT.

0-60

«HE 3a4TEHO»/
«HEYIOBJIETBOPUTEITH
HO»

OneHka «HE 3auTeHO» /  «HEYIOBIETBOPUTEIHHOY
BBICTABJISIETCS CTYAEHTY, KOTOPBIM HE 3HAET 3HAYMTEIbHOU
JacTu MPOrPaMMHOTI0 Marepuaia, JIOITyCKaeT
CYIICCTBCHHBIC OINMOKH, HEYBEPEHHO, C OOJIBIIUMU
3aTpyJHEHUSMHU BBINIOJIHAET THpakTHueckue padotel. Kax
MpPaBWIO, OLEHKA «HEYJIOBJIECTBOPUTEIBHO» CTAaBUTCS
CTYJEHTaM, KOTOpbIE HE MOTYT MPOJIOIKUTH 00yueHue 6e3
JOTIOJIHUTEIIFHBIX ~ 3aHATHH 110 COOTBETCTBYIOLIEH
JHUCLUILINHE.

OIIEHOYHBIE CPEJICTBA JJIS1 MIPOMEXKYTOYHOMN ATTECTAIIUM

Pa3nen.l. bazoBblie noHdaTHA .

BOIIPOCHI K OK3AMEHY

10 JUCIUILIINHE «OBBEKTHO-OPUEHTUPOBAHHBIN AHAJIU3 U
TTPOTPAMMUPOBAHUE»

1. CtpykTypa nporpammsl Ha si3bike CH.

2. CHHTaKCHC U CEMaHTHKa ONEepaTOpPOB ACHCTBHUS, JIIEMEHTAPHBIX U CIOXKHBIX.

3. Omnepanuu NpucBavBaHUs U 3ardTasl.

4. ApudmeTndeckue TUIBI U BbIpaXXeHUs. ApudMeTHiecKue onepamuu.

5. [Ipeacrasnenne napopmanmu B IBM.

6. Maccussbl B a3bike CHU. CTpOKOBBIE TaHHBIE.

7.KoHCTaHTBI JIUTEpPHBIE U apU(PMETUUECKHE.

8.ITo6uTOBBIC OMEpaluy ¥ MOJACIIUPOBAHUE PAOOTHI C MHOYKECTBOM.




9. Tlopa3psimHble JIOTHYECKHE OIepalud W Oomnepamnuu CcaBUroB. [Ipumepsl.
3aaya.

10.JIornueckue BeIpaKeHUs.

Pa3nen.2. OobekTHOE IporpaMmmMupoBanne Ha CH++/CHU#.

11.Vkazarenu. Onepauuu HaJl HUMHU.

12.®yukiusa B s3pike CU. Ilepemaua mapametrpoB. Ilepemauda ¢hyHKIMU Kak
napamMerpa.

13. Crpykrypa B a3bike CHU. [Ipumepsr.

14.Cnucku, ouepenu, CTEKH, AEPEBbs U UX peanuszanus. [103.

15.Knaccel mamsitu 1 001aCTH BUAMMOCTU MTEPEMEHHBIX U (DYHKIIHIA.

16. Cunrakcuc omucaHus u 0O0bsiBaeHus B s3pike CHU.  CnoxxHbie
OOBSIBIICHHUS.

17.  Tlpororumsl ¢yukmmii B CU+H+H/CHU#.  1labnoHsl  GyHKIHH.
[lepezarpy3ka GyHKLIHIA.

18.Cchuiku.

Pa3nen.3. O0beKTHO-OPHEHTHPOBAHHOE IPOEKTHPOBAHUE U
nporpammupoBanue(OOII)(154.)

19. OOGBEKTHO-OPUEHTUPOBAHHOE MPOSKTUPOBAHHUE U MPOTPAMMHUPOBAHUE.
OcHoBHbIe MpUHIATIBI. OCHOBHBIC KOMIIOHCHTHI.

20. OOmwekt u ero cBoictBa. Omnepanuu Hajg o00bekTaMu. OTHOIICHUS MEXKITY
00BEKTaMH.

21. Kiacc. OTHOIICHHS MEXIY KIaCCaMH.

22. O0wvexktr u kmacc B CHU++/CHU#. OGnacts Bumumoctu. HacnemoBanue.
[ITab6noub! Ki1accoB. [Ipumep mporpamMmsl.

23. KowncranTsl. [Tepeuncnumerii Tun. Bona onepartuit B CU++/CH#.

24. Crtunm nporpammupoBanus u Mertoaosorus OOIL.

25. [Tapagurma si3eika UML.



OIIEHOYHBIE CPEJICTBA JJIS1 TEKYIIEA ATTECTAIIUA

NHINBUYAJIBHBIE 3AJJAHUSA K IABOPATOPHBIM
PABOTAM

Temal: Ilpocmetiwuii mun npocpammei.

BAPUAHTDI:

1.

5.

8.

MHOX€eCTBO TOYEK HA INIOCKOCTH HA30BEM PETYJISIPHBIM, €CJIH BMECTE C KaXKJI0U
Mapoil pa3IMYHbIX TOYEK OHO COJEPKUT TAKKE €IIE OOHY, TPETHIO, BEPIIUHY
IPaBUIBHOTO TPEYroJbHUKA C BEpPIIMHAMU B 3THX ToukaxX. Onpenenuts:
PEryJIAPHO U 3aJaHHOE MHOKECTBO TOUYEK.

Ha miockocty N MHOXKECTB IO M To4yek B KaxaoM. Cpeau TOYeK IepBOro
MHO>KECTBA HANTH TaKyl0, KOTOpas NPHUHAMJIEKUT HAHOONbIIEMY KOJIUYECTBY
MHOYECTB.

Ha muockocTu 3agaHbl MHOXKECTBO TOYEK A M MHOXECTBO OKpYKHOCTEW B.
Haiit nBe pa3nuyHbie TOYKM M3 A Takue, 4yTOObI MPOXOJAINas uyepe3 HHUX
IIpsIMasi IIepeceKallach C MaKCUMaJIbHBIM KOJIMYECTBOM OKpPYKHOCTEN B.

Ha mockocTn 3agaHbl MHOKECTBO TOYEK A M MHOXECTBO HpsiMbix B. Haiitu
JIB€ TaKM€ pa3IMYHble TOUYKH M3 A, 4yTOOBI MPOXOAsIlas yepe3 HUX MpsiMast
ObL1a mapasiiesibHa HauOoIbIIeMy KOJMYECTBY NpsMbIX B.

BeiOparb Tpu pa3iMyHble TOYKM M3 33JaHHOTO MHOXECTBA TOYEK Ha
IUIOCKOCTH Tak, YTOOBl ObUIa MUHUMAJIBHOM Pa3HOCTb MEXIY KOJIWYECTBAMU
TOYEK, JIKAIIUX BHYTPU U BHE TPEYTrOJbHUKA, C BEPUIMHAMHU B BBIOPAHHBIX
TOYKaX.

OnpenenuTs pagnyc U LUEHTP OKPY>KHOCTH, MPOXOJAIIEH MO KpailHUN mepe
4yepe3 TPU PA3IMYHbIE TOYKH 3aJaHHOTO MHOXECTBA TOYEK HA IUIOCKOCTH U
coJieprKalleil BHyTpU HauOoIblliee KOJIMYECTBO TOUEK 3TOTO MHOXKECTBA.

XapakTepucCTUKOW CTOJIONA: UEJIOYUCICHHOM MATpUIbI HA30BEM CYyMMY
MOJYJIEH €ero OTpHIaTeNIbHbIX HEYETHBIX 3eMeHTOB. llepecTaBisisi CTONIOIBI
3aJaHHOM  MAaTpUUBbl, PACIOJ0XUTh KX B COOTBETCTBUA C POCTOM
XapaKTEPUCTHK.

W3 3a1aHHOTO MHOKECTBA TOUEK HA IIOCKOCTU BBHIOPATh TPU pa3HbIe TOKH A,



B, C Tak, utoObl BHyTpHu, TpeyroibHuka ABG coxmepkanoch MakCHUMaabHOE
KOJIMYECTBO TOYEK ITOO MHOXKECTBA.

9. U3 3amaHHOr0 MHOKECTBA, TOYEK Ha IUIOCKOCTU BBIOpaTh IBE pa3iIUYHbIE
TOYKH TaK, YTOOBI OKPY>KHOCTH 33JJaHHOT'O pajguyca ¢ IEHTPAMH B 3TUX TOYKaX
COJEpKaI BHYTPHU c€0sl OJMHAKOBOE KOJIMYECTBO 3a/IaHHBIX TOYEK

10. Cpenu TpeyroibHMKOB C BEpLIIMHAMM B 3aJaHHOM MHOYKECTBE TOYEK Ha
IJIOCKOCTH yKa3aTh TaKOW, CTOPOHBI KOTOPOIO COAEPKAT MAKCUMAJIBHOE YUCIIO
TOYEK 3a/IaHHOTO MHOXECTBA.

11. W3 3agaHHOrO Ha MUIOCKOCTHM MHOXECTBA TOYEK BLIOpATh TPU Pa3IUYHbBIC
TOYKM TaK, 4YTOOBl PA3HOCTh MEXKAY IUIOMAAbI0 Kpyra OIrpaHUYEHHOIrO
OKPYXHOCTBIO, ITPOXOSIIEH Yepe3 3TH TPU TOUKH, U IIJIOIIAJBI0 TPEYTOJIbHUKA,
C BEPILIMHAMM B 33JJaHHBIX TOUKaX, OblJIa MUHUMAJILHOM.

12. HaiiTu Takyl0 TOUYKY 3aJaHHOIO Ha IUIOCKOCTH MHO>KECTBAa TOYEK, CyMMa
pPaccTOsTHUM OT KOTOPOM-I0 OCTAJIbHBIX MUHUMAJIbHA.

13. Cpenu TpeyroibHMKOB C BEpUIMHAMH B 3aJaHHOM MHOXXECTBE TOYEK Ha
IUIOCKOCTH yKa3aTh TaKOW, CTOPOHBI KOTOPOIO COAEPKAT MAKCUMAJIBHOE YUCIIO
TOYEK 33JJaHHOTO MHOKECTBA.

14. Tlopsimok Ha TOYKaxX INIOCKOCTH ONPEACIUM CIASAYIOIUM 00pa3oMm:
(x,y)<=(W,y) ecinu 1160 X<y, 60 x=u 1 y<=y. [lepeuncnuTh TOUKU 3aJaHHOTO
MHO>KECTBA TOYEK HA MJIOCKOCTH B COOTBETCTBHH C 3TUM HOPSIKOM.

15. XapakTepucTUKOW CTONOIA UETOYMCICHHOM MAaTpHUIlbl HA30BEM CYMMY
KBaJIpaTOB MOAYJIEM €ro OTpULATENbHBIX 23JeMeHTOB. Hakhtum  max
XapaKTePUCTHKY.

16. Hano 3*n Toyek Ha MJIOCKOCTH, MPUYEM HUKAKHE TPU W3 HUX HE JIeXkKaT Ha
oaHoN mpsMou. [ToCTpOUTH MHOXKECTBO TPEYTrOJbHUKOB C BEPIIMHAMHU B ATHUX
TOYKaX, TaK, 4YTOObl HHUKaKHe JiBa TPEYroJbHUKAa HE TNEPECceKalnuch M HE
coJiep>Kalli IpyT ApyTra.

17. W3 3a1aHHOTO MHOXECTBA TOYEK Ha IUIOCKOCTH BBIOPATh TPHU pa3HbIE TOUKU
A, B, C tak, uro0sl BHyTpU TpeyroiabHuka ABC copepxkanoch MakCUMalIbHOE

KOJIMYCCTBO TOYCK 3TOI'O MHOXXCCTBA.



18. U3 3agaHHOTO MHOXECTBA TOUYEK HAa TJIOCKOCTU BHIOPATH JABE Pa3IMdd TOUKU
TaK, 4TOObl OKPYKHOCTH 3aJaHHOTO pajuyca C ILEHTpaMH B 3TUX TOYKax
coJiep KaJid BHYTpH ce0sl OJJMHAKOBOE KOJIMYECTBO 33/IaHHBIX TOYEK.

19. [lanbl ABE HEMEpPECEKAONINXCSI KOHEYHBIX MHOXKECTBA TOUYEK Ha IJIOCKOCTH.
OmnpenenuTb OKPY>KHOCTb, mpoxozsmyr depe3 K (k>=3) Touek kaxmoro u3
MHOECTB.

20. Cpenu TpeyroJbHUKOB C BEPIIMHAMH B 33JJaHHOM MHOKECTBE Ha IJIOCKOCTH
yKa3aThb TaKOH, CTOPOHBI KOTOPOTO COJAEpPX AT MaKCHUMaJbHOE YHCIO TOUYEK
3aJIaHHOT'O MHOKECTBA.

21. TlocTpoWTh MHOKECTBO BCEX PA3IMYHBIX BBIMYKIBIX YETHIPEXYTOJBHUKOB C
BEpIIMHAMU B 33JJTAaHHOM MHOKECTBE TOYEK Ha TIOCKOCTH.

22. ]JlaHBI IBa MHOYKECTBA TOYCK HA IJIOCKOCTH. BBIOpATh TP pasIudyHbIC TOUYKH
NEePBOTO MHOXXECTBA TaK, YTOOBI KpPYr; OTPAaHUYCHHBIH OKPYKHOCTHIO,
MPOXOJAIIMNA Yepe3 3TH TOYKH, COJAEpKajl BCE TOUYKU BTOPOrO MHOXKECTBA U
MMeJl MUHUMAJIBLHYIO TUIONIAb.

23. Jlama marpuma A pasmepom 20x20. Cuuras ee cocraBienHod u3 100
KBaJpaToOB pa3MepoM 2xX2 U MepecTaBiisisi 3TH KBaJlpaThl, MpeoOpa3oBaTth A Tak,
4TOOBI B PE3YJBTUPYIOIIECH MaTpulle i BCSIKUX JABYX kBaapatoB B u C
BBITIOJIHAJIOCH CIIEAYIOIIEE YCIOBUE; €CIIM CyMMa 3JIeMEHTOB B MeHbIe cyMMbI
anemenToB C, To B nexut nubo Beimie, 110 jeBee (koga B m C Ha omHOM
ropusoHTanM) kBaapara C.

24. Ha miiockocTH 3aJaHO MHOXECTBO OKpykHocTed. J[Be okpyxHoctH A u B
HA30BEM CBS3aHHBIMH, €CIIM OHHM TMEPECEKAI0TCs, JMOO CYIIECTBYET TPEThA
okpyxkHOCTh C 3alaHHOTO MHOXKECTBa, cCBs3aHHass ¢ A u B. BriGparts
MaKCHMAaJIbHOE€ TIOJMHOXXECTBO TIIOMAPHO HE CBSI3aHHBIX JAPYr C JPYyroM
OKPY’KHOCTEM.

25. W3 3amaHHOTO Ha TJIOCKOCTH MHOKECTBA TOYEK BHIOpATh TPHU Pa3IUYHBIC
TOYKU TakK, YTOOBl PAa3HOCTh MEXAYy IUIOMIAbI0 Kpyra, OTPaHUUYECHHOTO
OKPYKHOCTBIO, IPOXOASIIEH Uyepe3 3TU TPU TOUYKH, U TUIOLIAJbI0 TPEYTOJIbHHUKA

C BCpIIMHAMH B 9THUX TOYKaX OblJ1a MUHUMAJIBHOM.



Tema2: Vkazamenu.
BAPUAHTDI:
1. Hanmucatb GpyHKIIMIO
Char™* find_idt()
KOTOpast
a)momeriaet B String[0] conepskumoe Oydepa autepsr buf_lit;
0)n3 BXOAHOTO MTOTOKA YUTAET JIUTEPY 3a JINTEPOU, TTOKA HE BCTPETUT HE OYKBY U
He nudpy uiau KoHer ¢aia;
B)CUUTAHHYIO JUTEPY MOMEMIAET B OYEPEAHYIO MO3UIHUI0 Oydepa CTpOKH, €CiH
oHa 1udpa nnu OykBa. Eciu HacTynuio ycaoBue OKOHYAHUS YTCHUS JIUTEPHI,
TO B KOHEIl CTpoku mobasisieTcss cuMBoia "\0",a nurepa ocraetcss B Oydepe
buf_lit. Eciim mymina Oydepa ncuepnana, HO Ha BXOJe - OykBa Wid mudpa, To
YTeHHe MpoaokaeTcs 6e3 3anonHeHus Oydepa CTpoku;
r)Iocjae 4YTeHHs cojlepkumoe Oydepa CTPOKM KOMUPYETCS B OIEPATUBHYIO
naMsTh, U aJpec Hadajga CTPOKU Bo3Bpamaercs GyHkmue. Ecau mamsate mis

CTPOKH HE MOXET OBbITh BbIIeNIeHa, TO PyHKIus Bo3BpamiaeT NULL.

1. Hanucats GpyHKIIHIO

Char™* find_const()

KOTOpas
a)momeiaet B 0ydep ctpoku digit[0] murepy buf _lit;
0)13 BXOAHOTO MOTOKA YUTAET JIUTEPY 3a JTUTEPOi, MMOKa HE BCTPETUT HE LUDPY
WM KOoHell (aiina;
B)ECIM CUMTaHHAas JuTepa — Iudpa, TO OHA MOMEMIAET B OYEPEAHYIO MO3UIUIO
Oydepa crpoku. Ecim 310 He nmdpa, T0o crpoka momonHsercs cumBosiom "\0".a
autepa octaercs B Oydepe buf lit. Eciiu Oydep ncuepnan, a Ha Bxoae - uudpa, To
YTEHUE TPOJOJDKAETCS MOKAa HE BCTpETUTCS HE Iudpa, HO auTepa B Oydep He
3aHOCHUTCS,
r)rociie 4YTeHHusl coaepxkumoe Oydepa CTpOKH KOMUPYETCS B ONEPATHUBHYIO

namsaTh, U aApec Hayana CTPOKU Bo3Bpaiaercs GyHkuueil. Ecnu namsate s


file://///0
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CTPOKHM HE MOXET ObITh BblAeNeHa, TO pyHKuusa Bo3Bpamaer NULL.

2. Hammcatp hyHKIHIO

int incl_lexm (char* p_lexm, char type_lexm),
KOTOpasi METOJIOM XCHIMPOBAHMS JJIs CTPOKH, ajpecyeMoit pP_lexm, ompenenser
cBOOOIHYIO Mmo3uInio B Tabnwuie tabl u, ecnu B Hel OTCYTCTBYeT WICHTHUYHAS
CTpOKa, TO BKJIIOUaeT e€ ajpec B Tabiuily. Bo3BpaiaeTcsi MHIIEKC BKIIOUCHHS
aJpeca WM WHJIEKC aJipeca UACHTUYHOM cTpoku. [lomumo ajmpeca BkiIro4aeTcs
TUI JIEKCEeMbI: HIeHTH(HuKaTop win KoHcraHTa (mpu3Haku "i" m "C"). Eciwm
BKJIIOUAETCS] KOHCTaHTa, TO €€ 3HAYEHUE NMEPEBOJUTCA B YUCIO M, €CIU OHO IO
momymo Gonbire 2'°-1 To 3amenstercst Ha 27°-1. [ToNy4eHHOE YHCIO BHOCUTCS B
Tabiuiy. Eciu anpec Henb3st BKIIOYUTD B Ta0JIUILY, TO BhIAAETCS coodienue 12:
HE MOTY BKJIIOUUTH "apryMeHT" B TaOJIMILy M3-3a IEPETIOTHEHUS.

Meton XemnpoBaHUs:

N3 xoma kaxmaoll JUTEpbl YAAISIOTCS TPU CTApIIUX pa3psia, OCTABIIUECS
paspsiabpl TpEX KOJIOB OOBETUHSIOTCS B 15-TH OUTOBBIN KOA M MHTEPIPETUPYIOTCA
KaK KOJ JBOMYHOTO yucia. Bce nBoMYHBIE 4uCia, MOJTYYEHHBIE U3 BCEX KOJOB
CTPOKH, CyMMHUPYIOTCS B ensarcs ¢ octratkoM Ha VTABL _ELM. Dtot ocratok u
SIBJIIETCSI CTAPTOBBIM YHCIIOM MPU MTOMCKE CBOOOIHOTO MeCTa B TAOJIHIIE.

Ecnu ykazanHas mo3uiidsi cBOOOJIHA, TO BBIMIOJHSETCS BKJIIOUCHHUE, MHAYE
CTPOKM TIPOBEPSIIOTCS HA HJICHTUYHOCTb. ECIM CTPOKM HE WACHTUYHBI, TO
CJIeAyIoNIas MO3UIUsS OTCTOUT OT MPEbIAYIEH HAa OCTAaTOK OT JIeJICHUs MEPBOTO
koqoBoro uncia Ha STEP_HESH. Dror-niponiecc moTopsieTcss 10 Tex mop, moka
He OyneT HaiijieHa WJIEHTUYHAsh CTpOKa WJIM CBOOOJHAs, WU TIOJYyYCHO BHOBb
CTApTOBOE YHCJIO, YTO O3HAYaeT MEPENoJIHEHUE TaOJUIbl U HEBO3MOXXHOCTh
BKJIIOYUTDH B HEE HOBBIIN JJIEMEHT.

3. PaccrositHue Mexay IByMs CIOBaMU pPaBHOM JJIMHBI - 3TO KOJUYECTBO
MO3UIIMHI, B KOTOPBIX Pa3WyaloTCs 3TU ClIoBa. B 3amaHHOM NpeaioKeHUU
HaWTH mapy HauboJiee JaNeKO YAAIEHHBIX CJIOB 3aIaHHOM JJIUHBI.

4. B mpemyio)keHHH BCE CJIOBAa HAUMHAIOTCS C pa3iMuHbIX OykB. Hamewartathb



(ecmi MOYKHO) CJIOBA MPEJIOKEHUS B TAKOM TOPSIAKE, YTOOBI TMOCIEIHSS
OyKBa Ka)KJI0TO CJIOBA COBIAaia ¢ MepBOil OYKBOM CIIEAYIOIIETO CIIOBA.

5. B 3aganHOM NPEIIOKCHUHU yKa3aTh CIIOBO, B KOTOPOM J0JIs TiacHbIX (A, E,
Y, U, I, O) makcumainHa.

6. IlepecTaBuTh ® pacrmedaTratb CjOBa 3aJIAHHOTO TIPCIJIOKCHHS B
COOTBETCTBHMH ¢ pocTtoM Aoy corjacHeiX (B, C, D, F, G, H, K, L, M, N, P,
Q,R,ST,V,W, X, Z)B3THX ClIOBax.

7. OTpemnakTUpOBaTh 3aJJaHHOC NPEIJIOKCHHE, yIajsis U3 HEro BCE CJoBa C
HEYETHBIMA HOMEPaMH M TIEPEBOpavYHBast CIIOBA ¢ YETHBIMH HOMEPaMHU.
I[TPUMEP:

HOW DO YOU DO ->0D OD

Tema3:_A6cmpaxkmuvle munsvt OQHHBLX .

BAPUAHTBI:

1. B ucxXoaHOM TEeKCTe BCTpEYaroTCs HIASHTU(PHUKATOPHI B PycCKOM alipaBuTE.
Jlana tabnuia u3 256 snemeHToB. J[iMHA 35eMeHTa He u3BecTHA. Mcmonb3ys
y3JIbl CIIMCKa, cojaeprkamiero mo 10 0alT B KakIOM, Ka)Iblk UACHTU(HUKATOP
pa3MECTHTh B CHHCKE M BKIIOYHTH yKazaTelb Ha HEro B TaOIHILy
MOCJICIOBATEIBHO.

[TPUMEP:
—» | ABPAKAJIABP

IIBIJIECOC X

U T.O.

Puc.51.

2. B ucxomHOM TeKCTe BCTpPEYArOTCS IEJOYMCICHHBIE KOHCTAHTHL. Hamumcathb
IpOrpaMmy, KOTopas BBIJCIISICT BCE KOHCTAHTHI M PacIojiaracT uX B JIHHEHHOM
OJTHOPOJTHOM CHHCKe Mo yOwiBaHuto. [Iporpamma momxHa UMETh (YHKIIHIO
neYaTH.

3. B ncxomHOM TeKCTe BCTpeUaroTCs 1eNouku Buaa OykBa nudpa Oyksa mudpa...

BeigenuTs Bce Takue MENMOYKHM (JIJIMHA MX HE WM3BECTHA) W BKIIOYHUTH UX B



Ta6J'II/II_Iy, BHAYAJIC PACIIOJIOKNB CaAMbIC MJIMHHBIC, 3aTCM KOPOUYC. HaH[ZI/IMe[Zn

€CJIM UMEIOTCA 1lenoyku Buaa ala2s3 a4s6+ a9e7a2a?...
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I, HAKOINNICHHUSA IOCIIOYKH MCITIOJIB30BaTh CIIMCOK
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Puc.52.

I[JI}I YCKOPCHHU:A IIOUCKA HMCTD BCIIOMOTaTEIbLHBIN YKa3aTcjib Ha HOCJIGI[HI/Iﬁ
3JICMCHT CIIHNCKaA.
4. B UCXOJIHOM TEKCTE€ BCTPEUAIOTCS BCEBO3MOXKHBIE CUMBOJIBI si3bika Cu (+ ,-
++, U T.0.).

Hamnmcate nmporpammy, KOTOpasi BBIAEISAET KaXIJO€ BXOXKICHUE OTAECIBHOTO
CHUMBOJIa, CUHTACT HNX KOJIHNYCCTBO H XpaHI/IT X BMECTC CO C‘-IéT‘-II/IKaMI/I B
J'II/IHCfIHOM OI[HOHaHpaBJ'IeHHOM IIUKINYCCKOM CIINCKCE.

5. BO BXOOJHOM IIOTOKC BCTpe‘laIOTCH B HpOI/IBBOHBHOM HOpHI[Ke IIOALCIIOUYKHA
alal+alalal * a1l alalal ...

BBII[CJ'II/ITB BC€ TAKHEC IIOANICIIOYKH MW BKIHOYUHUTH HUX B Ta6n1/1uy B HOpSII[Ke

Y6BIBaHI/I$I JJINH OCTIOYCK IO CXEMC

\ 4
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Puc.53.

T.€. B OIl nomxHa nmpuCyTCTBOBATH JIUIIb caMas JJIMHHAsS 1IEMOYKa U3 CMMBOJIOB
al« B maccuBe ykazateneit He 6omee 100 37eMeHTOB.

B Hauane co3gaércs CUCOK I MEPBOM LIENOYKH, 3aTEM OH HapalllhBaeTCs
clieBa MO Mepe HAXOXKJEeHUs Oojiee NIMHHBIX ILIETOYEK, HO YKa3aTelu Ha Haydalo
COPTHUPYIOTCS TAaK, YTO KAXKIbI HUXKE JISKAIINI HAUMHAET CUMCOK TOM K€ JJIUHBI

njin MCHbIIC, YEM CIIMCOK, HAYMHAEMBIM BBIIIIC JICJKAIIUM YKa3aTCJICM.

6. Ilyctb Ha BXOJEe MNpOrpaMMbl IOCJIEJOBATEIBHOCTh YHCEN C IUIaBAIOLICH

TOUYKOM. Mcnonb3ys y3en Buja:

JleBbIi1 [IpaBsiit
Yucno
yKas3aTesb yKas3aresb

Puc.54.
chopMUpOBaTh CHUCOK, B KOTOPOM BCE€ Y3Jbl JIeBee "HEKOTOpPOro'" M HUXKE €ro
COJZIEpIKAT YKCIIa MEHBIIIE YHCIIA U3 ""HEKOTOPOro'", U BCE y3IIbl IPABEE €r0 U HUKE
cozepkat urcia 6ombine u3 "Hekoroporo".
[TPUMEP:

tree




JIeBEE U HUKE paBee U HIDKE
Puc.55.

/. V3 BXOIHOrO MOTOKa B MPOU3BOJBLHOM IMOPSIIKE COJEPKAIIUM OJMHOYHBIC
OYKBBI PYCCKOTO SI3bIKA M KOHCTAHTHI IEJIBIX YUCEN, YATAOTCS maphl (OyKBa,
YHUCJIIO);

Ecnu B mocnennei mape He XBaTaeT 4yucia, cuutarh ero 0. bykBa cuuraercs

OJIMHOYHOM, €CJIU CJIEBa U CIIpaBa OT Hee - He OykBa. bynem 'cuurtarh, 4TO CiieioM

3a OykBo# He mudpa. Hanmucats mporpammy, KoTopasi popMUPYET J1BA > CIIHCKA.

——| al / —| a2 / » a3 L~
Ve re Ve
_— > _—
cl c2 c3

31ech a; - OykBa, Cj — YUCIIO.

Puc.56.
Temad:_ O6vexmHo-opuenmuposannoe npocpammuposanue.
BAPUAHTDI:
1.Co3nats kiacc Point g paboThl ¢ TOYKaMH Ha TIOCKOCTH. KoopauHaThl TOUKH
- 1exapToBbl . O0A3aTENBHO TOJKHBI OBITH PEATU30BAHbI: MIEPEMEILIEHUE TOUKH 10
ocu X, MepeMeuieHue TOYKM MO OCu Y, ONpEeIeieHUE pacCTOSHUA 10 Hadala
KOOpAMHAT, PACCTOSTHUE MEXIY ABYyMs Toukamu. [Iporpamma noimkHa comepx aTh
MEHI0, MMO3BOJISAIOIINE OCYIIECTBUTH MPOBEPKY BCEX METOIOB Kilacca.
2. Co3nmaTth kimacc Time st paboThl cO BpeMeHeM B (hopMaTe «4ac: MHHYTA:
cekyHaa». Kmacc nomkeH BkIouaTh B ce0sl HE MeEHee ueThipex (yHKIHA
WHULMAIU3ALMNA: YUCIaMH, CTpokol (Hampumep «23:59:59), cekyHaamMu U
BpemMeHeM. OO0s3aTeNIbHBIMU  OTEpPAlUsIMU  SBJIIOTCS: BBIUMCICHHE pPa3HUIIBI

MCXKAY ABYMA MOMCHTAaMU BPpEMCHHU B CCKYHOaX, CJIOXKCHHC BPCMCHHU U 3aJaHHOI'O



KOJINYECTBA CEKYHJ, CPaBHEHHWE MOMEHTOB BpPEMEHH, NEPEBOJ B CEKYHIBI,
MUHYTHI.

3. PeanmuzoBath kiacc Bankomat, monenupytommii paboty 6ankomara. B kiacce
JOJDKHBI  COZIEPKAThCS TOJS ISl XpaHEHUS HWIACHTHU(PHUKAIMOHHOTO HOMepa
OankomaTa, MH(OpMaIUs O TEKylledl cyMMe JEHEr, OCTaBIlelcss B OaHKOMATe,
MHUHHUMAJIbHBIX 1 MUHUMAJIbHBIX CYMMaX, KOTOPBIE MMO3BOJISIFOTCS CHATH KIIMEHTY B
OJIMH JIeHb. Peann3oBaTh METOJ HMHHMIMAIA3AUUU OaHKOMaTa, METOJ 3arpy3Ku
KyIIOp B 0aHKOMAT U METOJI CHATHS ONPEEICHHON CYMMBI JIeHer. MeTol CHITHS
JICHET JIOJIKEH BBINOJHATH MPOBEPKY HA KOPPEKTHOCTh CHUMAEMOW CYMMBI.

4. Cospatp knacc Vector nias paboThl ¢ BEKTOpaMu 3aJ1aBa€MOM pa3MEPHOCTH.
JIoIKHBI  OBITH pEANM30BAHBI: OMNEpaIlMU CIOXKEHHUS U BBIYMTAHHUS BEKTOPOB,
CKAJIIPHOE MPOU3BEIAEHNE BEKTOPOB, BEIYUCIEHNE EBKINI0BOM HOPMBI, CPABHEHUE
BEKTOpOB 10 HOpMe.(EBKIIMI0Ba HOpMa BBIYHCIIAECTCS KaK KBaJApPAaTHBINA KOPEHb U3
CYMMBI KBaJpaToOB KOOPJIMHAT)

5. Omnwucarb kjacc “gomaiuHss Oubmmoteka”. IlpeaycMoTpeTh BO3MOKHOCTh
paboThI C TPOU3BOJIBHBIM YMCIIOM KHUT, TOMCKA KHUTH 10 KaKOMY-JIHOO MPU3HAKY
(HampuMep, MO aBTOPY WJIM MO TOAY W3AaHus), 10OABJICHUS KHUT B OMOIMOTEKY,
yAQJIeHUs1 KHUT U3 HEEe, COPTUPOBKH KHUT MO pa3HbIM noisM. [IporpamMmma noimkHa
COZIEPKATh MEHIO, IT03BOJISIOIINE OCYIIECTBUTH IIPOBEPKY BCEX METOOB KJlacca.

6. Onucath knacc “3amucHasi KHIDKKA . TIpenycMoTpeTh BO3MOXKHOCTD pabOTHI C
MPOU3BOJIBHBIM YHUCJIOM 3alKCeil, MOMCKa 3alMuCh M0 KaKOMY-JIHOO TPHU3HAKY
(Hanmpumep, o pamMuauu, AaTe poxKACHUS UM HOMEPY TenedoHa), 1o0aBIeHUS U
YAQIECHUSI 3aluced, COPTHUPOBKM MO pas3HeiM mnojsiM. [Iporpamma poipkHa
COZIEPKAaTh MEHIO, ITO3BOJISIIOIINE OCYIIECTBUTH IIPOBEPKY BCEX METOIOB KJlacca.

7. Onucath Kiacc, peanusyronmi crek. Hamucars mporpammy, MCIOIb3YIONIYIO
ATOT KJIACC JUIsl OTHICKAHUS MPOXO0/1a 10 JTAOUPHUHTY.

JlaGupuHT TIpeACTaBIsICTCS B BUAC MATPHIIbI, COCTOSIICH U3 KBajapaToB. Kaxkmpli
KBaJpaT 100 OTKPHIT, TUOO 3aKpbIT. BX0a B 3aKphIThIN KBaapatT 3ampenieH. Eciu

KBaJIpaT OTKPBIT, TO BXOJ B HErO BO3MOXKEH CO CTOPOHBI, HO HE C yria. Kaxapii



KBaJIpaT ONpenessieTcs ero koopauHatamu B marpuue. [locie oTeickanus npoxoaa
porpamMma Ie4yaTaeT HalJJeHHbII MyTh B BUJI€ KOOPJIUHAT KBAJApPATOB.

8. Omucarp kiacc “npeaMeTHBIA ykazarenb’ . Kaxabpli KOMIOHEHT yKa3aTels
COJIEP’)KUT CJIOBO M HOMEpa CTPaHHWI, Ha KOTOPBIX 3TO CJIOBO BCTPEYAETCS.
KonudyecTBO HOMEpPOB CTpaHMIl, OTHOCSAUIUXCS K OJHOMY CJIOBY, OT OJIHOTO [0
necsatu. [IpegycMoTpeTh BO3MOKHOCTh (POPMUPOBAHUS yKa3aTels C KJIaBUATYpPhl U
u3 (aiina, BbIBOJA yKa3aTelss, BbIBOJAa HOMEPOB CTPAHHUIL JJIS 3aJJaHHOTO CJIOBA,
yIaJIeHUs JIEMEHTA U3 yKazaTels.

Hanucate nmporpammy, J€EMOHCTPHUPYIOUIYIO paboTy ¢ 3TUM KiaccoM. [Iporpamma
JOJKHA COZAEPKaTh MEHIO, MO3BOJIAIOIIEE OCYUIECTBUTh MPOBEPKY BCEX METOJIOB
KJ1acca.

9. Onmcarp kiacc “MHOXKECTBO’, TIO3BOJISIONINI BBITIOTHATE OCHOBHBIE OTIEpAIIH
— n00aBlIeHUE U yJaJeHHE DJIEMEHTA, MepeceucHue, oObEINHEHNE U Pa3HOCTh
MHOKECTB.

Hanucate nporpammy, J1€EMOHCTPUPYIOLIYIO paboTy ¢ 3TUM KiaccoM. [Iporpamma
JOJDKHA COZIEPKaTh MEHIO, IMO3BOJIAIOIIEE OCYLIECTBUTh MPOBEPKY BCEX METOIOB
KJjacca.

10. Omucatp Kjacc, peaM3ylOIIMM THIT JTaHHBIX ‘“‘BEIIECTBEHHAs Marpuia’ u
paboty ¢ Humu. Kiacc NODKEH pealn30BBIBaTH CICAYIONIUE OIepaldyd Hal
MaTpHULIAMHU:

CJIIO’)KCHME, BBIYUTAHUE, YMHOXKEHHE, neneHue (+, —, *, /) (YMHOXKEHHE U JIeJICHHE,
KaK Ha JIPYryl0 MaTpuily, Tak U Ha YUCIO);

KOMOWHUPOBAHHBIC OTIepaIlMy IpUCBauBanus (+=, —=, *=, /=),

oTiepaliy CPaBHEHUS HAa PaBEHCTBO/HEPABEHCTRBO;

orepaldyd BBIUMCICHUS OOpPATHOM M TPAHCIIOHMPOBAHHOW MAaTpPHIIbI, ONEPALMIO
BO3BE/ICHMS B CTEIICHb;

METO/Ibl BEIYHUCIICHUS JIETEPMUHAHTA U HOPMBI,

METO/Ibl, peaIM3yIoIIe MPOBEPKY THUIIa MaTpUIlbl (KBaapaTHas, JUaroHajabHasi,
HyJIeBas, €JAWHUYHAS, CHUMMETpPHUYECKasi, BEpPXHSS TPEyrojbHasi, HUKHSISA

TpEeyroJyibHas);



oTepaliy BBOJ1a/BbIBO/Ia B CTAHIaPTHBIE TTOTOKHU.

Hamnucarp nporpamMmy, 1€EMOHCTPHUPYIOLIYIO padoTy ¢ 3ThUM KiiaccoM. [Iporpamma
JOJDKHA COZEpPKaTh MEHIO, MO3BOJIAIONIEE OCYIIECTBUTh MPOBEPKY BCEX METOJIOB
KJj1acca.

11. Omnwucate kimacc “crynenueckas rpymnmna’. IlpemycmMoTrpeTs BO3MOKHOCTD
paboThl C MEPEMEHHBIM YHUCJIOM CTYJEHTOB, MOMCKA CTYJEHTa MO KaKoMYy-JIH0O
npu3HaKy (Hampumep, mo ¢aMuwinM, JaTe POXKICHUS WM HoMepy TenedoHa),
n00aBJICHUS U YAAJICHUS 3aITUCEN, COPTUPOBKH TI0 PA3HBIM TOJISIM.

Hanucate nmporpammy, 1€éMOHCTPUPYIOIIYIO paboTy ¢ 3TUM KiaccoM. [Iporpamma
JOJKHA COZAEPKaTh MEHIO, MO3BOJIAIOIIEE OCYUIECTBUTh MPOBEPKY BCEX METOJIOB
KJiacca.

12. Hammcate xmacc st 3¢p¢deKTUBHON pabOThl CO CTPOKAaMH, IO3BOJISTFOIINIA
(dopMaTUpOBaTh U CPABHUBATH CTPOKU, XPAHUTh B CTPOKAX YHUCIOBBIE 3HAYCHUS U
U3BJIEKaTh uX. JIJig 3TOro He0OOXOIMMO pean30BaTh:

neperpyKeHHbIe ONepaliy MPUCBAaNBaHUS U KOHKATeHAIINH;

oTepaly CpaBHEHUS U MPUBEICHUSI TUIIOB,;

npeoOpa3oBaHUE B YUCIIO JOOOr0 THUMA;

(bopMaTHBIN BBIBOJ CTPOKHU.

Hanucarb nporpamMmy, 1€MOHCTPUPYIOLIYIO paboTy ¢ 3TUM KilaccoM. IIporpamma
JOJKHA COZEPKaTh MEHIO, MO3BOJIAIOIIEE OCYUIECTBUTh MPOBEPKY BCEX METOJIOB
KJiacca.

13. Co3nmath kimacc Payment (3aprutara). B kiacce JMOJDKHBI OBITH TIPEICTaBICHBI
noJist: paMUIIUS-UMSA-0TUECTBO, OKJIa/, KOJIMYECTBO OTPAOOTAHHBIX IHEW B MECSIIE,
KOJIMYECTBO pabouMx [HEH B Mecslle, HauuCICHHAas W YJep)KaHHas CcyMMa.
Peanu3oBaTh MeETOABI: BBIYMCICHUS HAYHUCICHHOW CYMMBI, BBIYHCIICHUE
yIEep>KaHHOM CYMMBbI, BBIYMCIIEHHE CYMMBI, BBIJaBa€MOM Ha PYKH, BBIUMCICHHE
craka. CTax BBIYUCIAETCS KakK IMOJHOE KOJUYECTBO JIET, MPOIIEIINX OT roja
NOCTYIJIEHUs Ha paboTy, A0 TeKyulero rojaa. Hauucnenus npencraBisioT coOoi
CYMMY, HaUMCJICHHYIO 3a OTpaOOTaHHbIE AHU , U HAJ0ABKH, T.€. JOJU OT MEPBOM

CYMMBI. Y JiepKaHUs MPEACTABISIIOT COOOM OTYMCIIEeHHs B TeHCUOHHBIN dhoua (1%



OT HAYMCJIEHHON CyMMBbI) UM MOAOXOJHBIN HaJor cocTaBisieT 13% OoT HauucIeHHON
CYMMBI 0€3 OTUYHCIICHUS B ICHCUOHHBIN (POH/I.

14. Ucnonb3ys kiacc Bill (mmarensmuk) peanusoBats kiaace ListPayer. Kiace
COJICPKUT CITUCOK TJIATEBIINKOB 32 TeJIePOHHbIE YCIYTH, AaTy CO3JaHMs CIICKa,
HOMep crwucka. [lone oJHOro 3JeMeHTa CIucka — 3To: miaTenbinuk  kiacc Bill,
NpU3HAaK OIUIAaThl, Jara IUlaTexa, cyMma IulaTexka. Peanns3oBaTh MeTOMbI
n00aBiIeHUs TUIaTENbIIMKA B CIOMCOK M YyJAJICHUST W3 HEro; METOJl MOMCKa
IiaTeNnblMKa o HoMmepy TenedoHa U Mo ¢GaMuiIuM, Mo jJaTe Iuiateka. Metoj
BBIYMCJIEHUS TIOJIHOM CTOMMOCTH IUIATEKEW BCEro0 CIUCKA. PeannsoBath
omeparuio OO0bEAVMHEHUS U OIEpalyi0 TMEePEeCceUueHus CIUCKOB.  Peann3oBarthb
OTepalio TeHEpaluu KOHKpeTHOro oOwekra Group (rpymnma), cojepiKaliero
CITMCOK INIATEJIBINKOB, W3 OOBEKTOB THIIA ListPayer.  JloookHa OBITH
BO3MOXKHOCTh BBIOMpaTh TPYMIY IUIATENBIIMKOB [0 TMPU3HAKY OIUIATHI, IO
aTpuOyTam, 1o JaTe 1miaTexa, o Homepy TenedoHa.

15. Co3matp 6a3oBbIit kitace Car (MammHa), XapakTepu3yeMblii TOPrOBOM MapKoOn
(ctpoka),  YHCIOM  IIWIMHIPOB,  MOIIHOCTHIO.  OmpenenuTs  METOJbI
nepeHa3sHaueHuss W u3MeHeHus MoinHocTtu. Co3aaTh MPOU3BOIHBIN  Kjacc
Lorry(rpy30oBuK), XapakTepu3yeMbld TakXe TIpYy30MObEMHOCTBIO  Ky30Ba.
Onpenenuth GYHKIMH TEpEHA3HAYCHUS] MAPKH U U3MEHEHHUS TPY30I0bEMHOCTH.

16. IloctpouTh MozAenb H300paXK€HUsT TeN 3BE3JHOTO0 Heba B JIBYMEpHOM
npoekiuu. O4eBUIHO, YTO OCHOBOM BCAKOTO M300PaKEHUS SIBISIETCS TOJIOKEHHUE
(mosunuss  OasoBbI  Kkiacc Pozition) oTmensHOro sJIeMEHTa  Ha 9KpaHe,
onuchiBaeMas koopauaatamu X u Y. 3Be3na (kiiacc Star ) MoxkeT ObITh BUIUMOM
WM HET, € MOXKHO 3a71aTh IIBET, €€ MOXHO repeMecTuTh. [Inanera (kiaace Planet)
UMeeT TpeakoM Star, oOiamass BCEeMHU €ro CBOMCTBAMH, KpOME€ TOro, OBITh
«Oompilie» TO pa3Mepy(TouHee BUAUMOMY pasMmepy). [lmaHeTsl MOSBISIOTCS,
MCYE3al0T M TIepeMeInarTcs. BepxHuii 00beKT, 3aKpbIBas HIKHUM, HE TOPTUT
ero.

17. Co3nath aOCTpakTHBIM 0a30BbIi Kiacc Figure ¢ BHPTYalIbHBIMH METOIAMHU

BBIUMCJICHHS IIomaan U nepumMerpa. CosmaTh HMpOM3BOAHBIC Kiacchl: Rectangle



(mpsmoyroneHUK), Circle (xpyr), Trapezium (Tpanenws) co cBouMH (YHKIIHSIMHU
wromany u nepuMerpa. CaMoCTOATENFHO ONPEACINTh, KaKue Mol He0OXOIUMBI,
KakMe M3 HUX MOXKHO 3a7aTh B 0a30BOM Kjacce, a Kakue — B IMPOU3BOJHBIX.
[Iporpamma JODKHA cONEpXKaTh MEHIO, TO3BOJISIONIEE OCYHIECTBUTH IMPOBEPKY
BCEX METONOB Kilacca. Peann3oBaTh 3alaHue, pas[eluB KaKIbI KiacCc Ha

uHTEepdEic 1 peanu3aluio.

18.Co3nmate aOctpakTHBI 0Oa3oBbIi kiacc  Container € BUpPTyalIbHBIMH
METOTaMH sort() m mol’NeMEeHTHOW OOpabOTKM KOHTEHHEepa foreach().
PaspaboraTs npousBoanble kiacc  Bubble (my3apexk) wu Choice (Beibop). B
IIEPBOM KJIacCE€ COPTHPOBKA pPEATHM3yeTCs METOJOM IY3bIPbKa, a IO3JIEMEHTHAs
0o0paboTKa COCTOWT B W3BJICYCHHHM KBaapaTHOTO KOpHSA. Bo BTOpoMm Kiacce
COPTUPOBKA peau3yeTcsi METOAOM BbIOOpa, a TodJeMeHTHas oOpaboTka —
BbIUKCIIcHHE Jiorapudma. [Iporpamma JomKHA copepKaTh MEHIO, TTO3BOJIIOIICE
OCYIIIECTBUTH MPOBEPKY BCEX METOAOB Kiacca. Peamn3oBarh 3amaHue, pa3ieiuB
KKJIBIM KJ1acc Ha UHTep(dec U pean3aluio.

19. Coznate kimacc ModeWindow st paGoThl ¢ MOAEISAMH SKpaHHBIX OKOH. B
Ka4yeCTBE TIOJICH 3a/al0TCS: 3ar0JIOBOK OKHA, KOOPJIWHATHI JICBOTO BEPXHETO YIIIa,
pasMep MO TOPH3OHTAIM, pa3Mep 10 BEPTHUKAlE, IBET OKHA, COCTOSHUE
«BHJIMMOC/HEBUIMMOE» , COCTOSIHUE « C pamKoit/0e3 pamku» . KoopauHatel u
pa3Mepbl YKa3bIBAIOTCS B IEJIBIX YUCIIAX. Pearn30oBaTh onepanuu: mepeaBmkKeHNe
OKHa IO TOPU3OHTAJIH, M0 BEPTHKAIHM, U3MECHECHUE BBICOTHI W/HMJIU IIUPHHBI OKHA
W3MCHCHHE IIBETA; M3MCHCHHE COCTOSHHUS ONpoC cocTrosHus. Oreparus
NIEPEIBIKCHUS W W3MEHEHHUS pa3Mepa JO/DKHBI OCYIIECTBISATh IPOBEPKY Ha
nepeceueHne rpaHmIl dSkpana. OyHKIMS BBIBOAA HA KpaH JO0DKHA MWHIYIIUPOBAThH
COCTOSIHME TIoyied oObekTa. Peanm3oBarh Kiacc, Kak KJacC-HACICIHUK  C
neperpy3kord omepamnuii M KOHCTpyKTopamu. B kadectBe 06a30BOro Kiacca
peanm3oBath kiacc ODbject co cuerunkom oOBekTOB. PeanmsoBarh 3amaHue,

pa3zienB KKl Ki1ace Ha UHTepdelc U pean3aIuio.



20.*Co3natb knacc Triad (Tpoiika uucen); OnpeaeuTh METO/IbI YBEITUYCHUS TTOJIeH
Ha 1. OnpenenuTh KiIacc-HACICIHUK TIME ¢ MOJSMU: Yac, MUHYTA, CEKYHIa IS
paboThl co BpeMeHeM B ¢opmare «dac: MUHYTa: CeKyHna». Kiacc nomkeH
BKJIFOYaTh B ceOsl HE MEHee dYeThipeX (YHKIWNA WHUIAATU3ANNKN: YHUCIAMHU,
cTpokoi (Hampumep «23:59:59), cexynmamu u BpemeHeM. OOs3aTeTbHBIMU
ONepalysIMH SBJISIIOTCS: BBIYMCICHHE PAa3HUIIBI MEXKAYy JABYMs MOMEHTAMH
BPEMEHU B CEKyHAaX, CI0KCHHE BPEMEHM W 3aJlaHHOIO KOJIMYECTBA CEKYH],
CpaBHEHHUE MOMEHTOB BPEMEHH, MEPEBOJ| B CEKYH]Ibl, MUHYTHI. [lepeonpenenutsb
METO/Ibl YBEIUYECHUS MoJiel Ha 1 U onpeenuTh METO/Ibl YBETMUEHUSI HA N CEKYH]I
u MuHYT. IIporpamma noiKHA coaepKaTh MEHIO, MO3BOJISIONIEE OCYIIECTBUTH
MIPOBEPKY BCEX METOJIOB Kiacca. Peann3oBaTh 3ajjaHue, pa3eiuB KaxIblid KJacc
Ha MHTEp(PENC U pearu3alHmio.

21. Coszmatrp kmacc ListPayment (3apmiarta). B kiacce comepikuUTCs CITUCOK
COTPYIHHUKOB, JIJIi KOTOPBIX pacCUMThIBaeTCs 3apaboTHas rmuiata. COTpYyIHUK
IPEACTaBIEH KiaccoM Person c¢ moisiMu :TabenbHBIA HOMEp, HOMEp OT/Aena,
dbaMunus- UM — OTYECTBO, OKJIAJ, Jara IMOCTYIUICHHs Ha pPaboTy, MPOIEHT
HaJ0aBKH, TOJOXOJHBIM HAJIOT , KOJMYECTBO OTPAOOTAHHBIX JHEW B MecHIle,
KOJMYECTBO padouMx JHEW B Mecslle, HAYUCIEHO, yJep)kaHo. PeamnzoBaTh
METO/Ibl: BBIYMCIICHUS HAYUCICHHOM CYMMBbI, BBIYUCIICHHE YJIEPKAHHOU CYMMBbI,
BBIYUCJICHWE CYMMBbI, BBbIJIaBAa€MOW Ha pPyKH, BblUMcIeHUE craxka. Crax
BBIYHCIIICTCS KaK MOJIHOE KOJMYECTBO JIET, MPOIISANINX OT T'0Jla MOCTYIUICHUST Ha
paboty, 10 Tekymero ronaa. HauucieHus mnpeAacTaBISOT CcOOOH CymMMmy,
HAYMCJICHHYIO 3a OTpA0OTAHHbIE JHU , U HaJ0ABKH, T.€. OJIU OT NEPBOM CYMMBI.
VYnepxxanusi mpeAcTaBiIsAloT coOod oTuucieHuss B meHcMoHHbd doHa (1% ot
HAYUCJIEHHOM CYMMBI) U TMOJIOXOJHBIA Hajor coctaBiseTr 13% oT HauucaeHHOU
CyMMBbI 0€3 OTYHMCIICHHs] B TIEHCHOHHBIN (poHJ. Peann3zoBaTth MeTOAbI 1OOABICHUS
COTPYIHHKA B CIMCOK W YAQJCHUS U3 HET0; METOJbI OOBEIWHEHUS CIUCKOB;
METOJbI MOWCKa MO TOoJsAM Kjacca Person. Peanu3oBaTh METO/ABI BBIYUCIICHUS
MOJIHBIX CYyMM IO BCEMY CIHCKY: HAYMCJIEHO, yJEepKaHO, Ha PYKH, MOJOXOIHBIN

HaJor, MEeHCUOHHBIM ¢oHA. OpraHu3oBaTh OMEpaIMi0 TeHepaluu OO0BbEeKTa



Group(rpyrmma),conepkamiero CIUCOK COTPYIHUKOB C OJWHAKOBBIM CTaXKeM

paboThl, n3 00BeKkTOB THIA ListPayment.

Kpurepuu oneHku:

86-100 6a/s1I0B - BBICTABISETCS CTYIECHTY, €CJIA BOIIPOC MOJTHOCTHIO PACKPHIT
0e3 omuOOoK U 1aHbl OTBETHI HA BCE IOTIOTHUTENIBHBIE BOMIPOCHI

76-85 0a/LI0B - BBICTABIIICTCS CTYACHTY, €CJIA BOIPOC MOJTHOCTHIO PACKPHIT 0€3
OLIMOOK ¥ JIaHBI OTBETHI HE Ha BCE JOIMOJIHHUTENIbHBIE BOIPOCHI

61-75 6aJ10B - BBICTABISIETCS CTYACHTY, €CIIU BOIPOC HE TIOTHOCTHIO PACKPHIT
0e3 omMOO0K U 1aHbl OTBETHI HA BCE JIONIOJHUTENbHBIE BOIIPOCHI

50-60 0a,1.10B - BBICTABIISICTCS CTYACHTY, €CITU BOIPOC HE TOJIHOCTHIO PACKPHIT

0e3 omuooK U JaHbl OTBCTHI HC HA BCC AOIIOJIHHUTCIBHBIC BOIIPOCHI



