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KA®EJIPA HNHdpopManoHHbIE TEXHOJIOTMHU U IIPOIPAMMHPOBaHHUE

Pacnpeneneﬂne YacoB JMCHUIIVIMHBI IO ceEMECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)
Kypee>) HUroro
Henenp 16 16
Bun 3ansaruit yn | P | von | P | v PIT

Jlexun 32 132 |32 (32 |64 |64
JIaboparopHsie 32 132 |32 |32 |64 (64
Hroro ayn. 64 |64 |64 [64 |128 |128
KonraktHas pabora 64 (64 |64 (64 |128 128
Cam. pabora 44 |44 |44 (44 |88 |88
Yacsl Ha KOHTPOJIb 36 |36 |36 |36
Hroro 108 | 108 | 144 | 144 | 252 | 252
OCHOBAHHE

Y4eOHBIN TUTaH yTBEPKIIEH YIEHBIM COBETOM By3a oT 25.06.2024 r. mpoTokox Ne 18.
[Tporpammy coctaBui(u): K.3.H., JoUeHT, KunnHa E.B.
3aB. kadempoii: k.3.H.,mo1ieHT Edumona E.B.

MeTtoaudecknii COBET HalpaBJIeHUs: [1.3.H., npodeccop Tumenko E.H.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 | I3y4eHne METOMOB CTPYKTYpPHOTO M OOBEKTHO-OPHEHTHPOBAHHOTO IPOTPaMMHPOBAHUS, BIAACHHE 3HAHUAME, YMECHUSIMHU
U HaBbIKaMM B OOIacTM HMH(OPMATHKM M IPOEKTHPOBAHHS, KOHCTPYHPOBAHMS M Hauada TECTHPOBAHHA IPOrPaMMHOTO
obecrie4eHns ¢ TOMOIIBIO COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEJICTB.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJIMHBI

IIK-3: cnocoGen pa3padaTbiBaTh KOMIIOHEHTbI NPOrPAMMHBIX KOMILIEKCOB (B TOM 4ucJe HHTepgeiichl, apaiiBepa,
KOMIWISITOPBI, 3arpy34yMKH, COOPLIMKHM, CHCTEMHbIe YTHJIUTBI) W 0a3 JaHHBIX C HCHOJb30BAHHEM COBPEMEHHBIX
HHCTPYMEHTAJILHBIX CPeCTB U TeXHOJIOTHii NPOrpaMMHPOBAHMSA

B pe3yabTaTe ocBOeHHS THCHUTIMHBI 00YYAIOIIHIICSH TOJKEH:

3HaTh:

METOJBl CTPYKTYPHOTO U OOBEKTHO-OPUEHTHPOBAHHOIO IPOrPaMMHUPOBAHUs, OCOOCHHOCTH TEXHOJOTHIl pa3pabOTKH IPOrPaMMHOTO
obecnieueHus (cootTHeceHo ¢ mHAMKaTopoM T1K-3.1);

YMeTh:

OPUMEHSTh METOAbl MPOEKTHPOBAHUS, KOHCTPYUPOBAHMS U TECTHPOBAHUS IPOrPaMMHOTO  OOECHedeHHs, HCIONb30BaTh
COBPEMEHHBIE TEXHOJIOTHH pa3pabOTKH MPOTPaMMHBIX IIPOIYKTOB (COOTHEeceHO ¢ mHAnKaropom [1K-3.2);

Binagern:

HaBbIKaMHU pa3pa60TKH IporpaMMHOIO 06ecneqel-m;[ C HCIIOJB30BAHUEM COBPCMCHHBIX TEXHOJIOTHH (COOTHGCGHO C MHAHUKATOpOM
TIK-3.3).

3. CTPYKTYPA U COAEPKAHUE JIUCIUIIJINHBI

Paznen 1. «CTpyKTyphbI AAHHBIX»

Ne HaumeHnoBanue Temsbl / Bun 3anatus Cemecrp Yacos Komneren- Jlutepatypa
/ Kype L0

Tema 1. «Tunsl gaHHBIX B s13b1ke CH++»

[loHATHE  TUMOB  JaHHBIX B S3BIKaX  MPOTPAMMHPOBAHUS,
KJacCU(UKaMs TUMOB NaHHBIX B C++, 0COOEHHOCTH MpeACTaBICHHS
0a30BBIX THIIOB M ONEpaluil Hajg HUMH, PEKOMCHIAIMU W MpaBUia

JI.1, JI1.2, JI1.3,

BBITOJIHEHHS OIEpalii  NpeoOpa3oBaHusi 0a30BbIX THIIOB B CH++.

1.1 1 4 IK-3 J11.4,J12.2,J12.3,
IMoxncraBnsemsle (BcTpanBaeMble) (YHKIHH. ba3oBble anTrOPUTMEL .4
JMUHEHHBIN, BeTBsimmiicst (koHcTpyKuwus if, switch), uuknst (for, while). ’
OcHoBHass OuOnHMoTEeKa iostream. bubnmoreka iomanip. bubnmoreka
locale, BBIBOI PYCCKOSI3BIYHBIX CIIOB B KHPHJUTHYECKOM (opmare.

OCHOBBI COCTABIICHHUS AITOPUTMOB B rpadudeckoM Buje. / Jlek /
Tema 1. Pemienue 3amaun MO0 MareMarnveckoil o00paboTKe JaHHBIX, JI1.1, JI1.2, JI1.3,

1.2 . o 1 4 [K-3
IpUMEHEeHUH TpuroHomerpudeckux GpyHkouit. / JIab / J11.4,J12.3,]12.4
Tema 1. «Tumbl nansbIxX B si3b1ke C++»

. JI1.1, JI1.2, JI1.3,

1.3 |Wzyuenne cranmaptHOM OmMOMmorexkm math.h Ha ocHoBe API s3pIKa 1 4 I1K-3

J11.4,J12.3
C/C++, onucanHoro B ciipaBoyHoM pazzene. / Cp /
Tewma 2. «Dynkunu Ha s3bike C++»
ITonsTne GyHKIHIH. ITapameTpst GbyHKIIH: (opmarbHEIE, 1.1 711.2. 7113
aKTHYeCKHUe, BXOJHbIE, pe3yJbTarHble. THUIBI JaHHBIX HKITUH. A T A S

14 |® » BXOMHBIC, pesy o~ Pyni 1 4 TIK-3 1.4, 7121, J12.3,
CrocoObl  MpOrpaMMHOI  opraHu3andd  (QYHKUMH B Pa3iIHYHBIX 0.4
npoekTax. 3arojoBoyHble (aimel. [lomkimioueHne 3aBHCUMOCTEH B ’
npoekte. [lepenaua napamerpos. [leperpyska Gynknuii. / Jlek /

JI1.1, J11.2, JI1.3

1.5 |Tema 2. Pemenue pa3BeTBISIOMUXCS aTropuTMoB. / JIab / 1 4 I1K-3 ’ ; ’

JI1.4,J12.3
Tema 2. «DyHkiuu Ha s3bike CH++»
CamocTosTenbHas peau3alys MPOrPaMMHOTO PEHICHUS I10 pacdyeTy
3apabOTHON IUIaTBl COTPYJHHWKA C YYeTOM €ro OKJIana, IPeMHH H JI1.1, J11.2, JI1.3,

1.6 . 1 4 IIK-3
HAJIOTOBBIX OT4HCcIeHUH. IIpemycMoTpeTh BO3MOXKHOCTH 00pabOTKH J1.4,J12.1,J12.3
HECKOJBKUX  COTPYJHHMKOB.  BbIBeCTH  HMTOroByl0  BEJOMOCTb
HayrcineHui B Tabnmaaom suje. / Cp /

Tema 3. «MaccuBbl: OTHOMEPHBIE U IBYMEPHBIE»
[loHATHE W BHUIBI MAacCUBOB B  s3bIKaX  MPOTPaMMHPOBAHUS,
JI1.1, JI1.2, JI1.3,

1.7 |ompenenenue, OObBSBICHUE, WHUIMATU3AUSA, CHOCOOBI TEHEpaluM | 1 4 IIK-3 M4 72.1. 123
BBIBOJl OJTHOMEPHBIX MAacCCHBOB, PAaclOJIOKEHHE B IMaMATH 3JIEMEHTOB T
MacCHBOB, CBsI3b MEXIY yKa3aTeIssMH M MacCHUBaMH, 3aJadd I1OMCKa,




3aMEeHbl U TIEPECTAHOBOK 3JIEMEHTOB MAacCHBa, COPTHPOBOK SJIEMEHTOB
MaccuBa. JIByMEpHBIE MACCHBBI: 3ala4d  I[IOMCKa, 3aMCHBI W
CYMMHPOBAHHS 3JIEMCHTOB JBYyMEPHOIO MACCHBa, 3a[a4d COPTHPOBOK
U TIEPECTaHOBOK B JBYMEPHBIX MaccuBax. [IpuMmeHeHue QYHKIUHA MpH
00paboTKe IeMeHTOB MaccuBa. bubimoTeka time.h.

/ Jlex /

1.8

Tema 3. PemieHne NUKINYECKUX ATOPUTMOB. / JIab /

IK-3

JI1.1, JI1.2, JI1.3,
J11.4,J12.3

1.9

Tema 3. «MaccUBBI: OTHOMEPHBIC H IBYMCPHBIC)

Peammsaruss  anroputMOB 1O 00paboTKEe MAacCHMBOB Ha OCHOBE
CTOPOHHHX IIPUMEpPOB, C OIMCAaHHUEM IPOJCNIaHHOW pPabOThHl M €O
CCBUIKOM Ha HCIOJB3YeMBI TNpUMep M3 KHUIH M3  CIIHCKa
mareparypsl / Cp /

IK-3

JI1.1, JI1.2, JI1.3,
JI1.4,J12.3

1.10

Tema 4. «Ccpiiku u ykazarenu. JJuHamMmudeckas mamMsTby»

IonsTus u OIpEIEIICHUS. OcobeHHOCTH IIPUMEHEHUS.
OTiIn4UTENbHBIE BO3MOXHOCTH. Crioco0b1 WMHHULAATTU3aLHS
yKazarenei Ha OOBEKTH, METOABl JOCTylla K JIaHHBIM dYepes
yKazaTeNy, pa3MeIIeHHe yKasaTelnell U afpecyeMbIX MMH OOBEKTOB B
MaMsTH, ONepalud Haj ykazarensMmu. llepenaya napameTpoB IO
cceutke B ¢yHKImio. Ilepenada mapamMeTpoB IO YKazarelllo B
¢yakmmio.  BosBpar 3HaueHWH W3 (QYHKIUM dYepe3  yKazarelb.
Pacripenenenne  mamstu.  /IluHamMuyeckoe — BbIAETICHHE — IaMSTH.
OpHoMepHblE JUHAaMHYECKHE MAacCUBBL. JIByMepHBbIE JUHAMHYECKHE
MaccuBEL. O4YHCTKAa TAMATH, YAAICHHE JWHAMHYECKHX OOBEKTOB.
Yxazarenu Ha Qpynkmm. / Jlex /

IK-3

JI1.1, J11.2, JI1.3,
JI1.4, J12.1

Tema 4. IIporpaMMupoBaHWE C WCIOJIb30BaHHEM (GYHKIHUHA W
pexypcwii. [Teperpyska ¢pynkuuit. / JIab /

IK-3

JI1.1, JI1.2, JI1.3,
J1.4

1.12

Tema 4. «Ccputkn 1 ykasarenu. JlnHaMH4YecKast HaMsTh

Pa3paboTka mporpaMMHBIX pemeHuid Mo 00paboTke JIMHAMHYECKUX
JBYMEpHBIX MaccuBOB. Hammcanue ¢yHKIMIZ 0OpabOTKM 3IIEMEHTOB:
MOUCK, No0aBleHUEe W ynaneHue. [IporpaMMHO peann30BaTh ITOBOPOT
Marpuiisl Ha 90 rpagycos. / Cp /

IK-3

JI1.1, JI1.2, JI1.3,
J1.4

Pazgen 2. «AropurmMbl 00padoTKH JAHHBIX»

HaumenoBanue TemMbl / Buj 3ansiTus

Cemectp
/ Kype

Yacos

Komneren-
Jiviiie

Jlutepatypa

2.1

Tema 5. «CUMBOJBbHBIE JaHHBIE U CTPOKK

IMonsTHs M ompeneseHUss CUMBOJBHBIX NAHHBIX U CTPOK, CXOJICTBO H
OTIMYMSA WX BHYTPCHHETO MPEACTABICHUS, CIIOCOOBI OOBSIBICHUS,
WHHUIUATA3AAS ~ CTPOK, METOIBI JOCTylma K 3JEMEHTaM CTpOK,
ompezieJieHHe pasMepa CTPOK, pa3IH4YHbIC CIIOCOOBI OpraHH3aluu
BBOJI&/BBIBOJIA CHMBOJIBHBIX JaHHBIX W CTpok. OOpaborka char
nepeMeHHbIX, u char MaccuBoB. bubmmoteka string.h. OO6padoTka
string mHepeMeHHbIX, BBOA mpemnoxeHnid. OOpaboTka TekcTa B
bynakmsx. / Jlex /

IK-3

JI1.1, J11.2, JT1.3,
1.4, 12.1

2.2

Tema 5. [IporpaMMupoBaHIe C UCIIOIB30BaHHEM CTPOK / JIab /

IK-3

JI1.1, J11.2, JI1.3,
1.4

23

Tema 5. "CuUMBONBHBIE JaHHBIE U CTPOKU"

Pa3paboTka  MpOrpaMMHOTO  peleHHS 3ajayd MO  3aMEHe
HpeABIIYIIero rojga B TeKCTe Ha TeKymui. [IporpammHO 00paboTarh
CTPOKY, yJaIUB M3 HEE CHMBOJIBHYIO  IIOCJIEZIOBaTeJIbHOCTD,
PacmoONOKEHHYI0O MEXAY CHUMBOJaMH  «/*», «*/». PeammnszoBars
AITOPUTM IO HAXOXIEHUIO B CTPOKE YKa3aHHYIO IOJICTPOKY M 3aMeHe
€e Ha HOBYIO, BBOJI JJaHHBIX Yepe3 JUaTOrOBbIi pekuM Ha ocHOBe API
si3pika C/C++/ Cp /

10

IK-3

JI.1, JI1.2, JI1.3,
1.4

24

Tema 6. « CTpyKTYypbI U 00BETHHEHUSD)

burosele nosnsi. Omnpenenenus, crocoObl 0OBSIBICHNS, HHULHATH3ALHS
CTPYKTYp, METOIBI JIOCTyNla K IaHHBIM CTPYKTYpPBI, pa3MeIllcHHe
CTPYKTYp U OIpEIeNICHHE WX pa3Mepa B MaMSATH, MAacCHUBBI CTPYKTYp.
CtpykTypsl 1 yKazarenu. O0beinHeHuUSI.

/ Jlex /

I1K-3

JI1.1, J11.2, JT1.3,
1.4, 12.1,J12.4

2.5

Tema 6. [IporpaMMHupOBaHUE C UCTIONIE30BaHUEM CTPYKTYp / JIab /

IK-3

JI1.1, J11.2, JI1.3,
1.4

2.6

Tema 6. "CTpyKTypbl 1 00BeTIHEHHS"
Pazpaborka HIPOrPaMMHOTO pemernss B 1o 00paboTke
MOJIL30BATENBCKOTO  THIA  JAaHHBIX  HA  IIPUMEpE  CIIOXKHOM

I1K-3

JI.1, JI1.2, JI1.3,
JI1.4,J12.1




CTpYKTYpbl.OpraHu3aiys  BBOJ&/BBIBOJIA PYCCKOS3BIYHOTO TEKCTa. /
Cp/

Tema 7. «®aiiner. @yskimy 1o padote ¢ (aiiamm»
IMonsituss u omnpexaencHus (aIOB M MOTOKOB, KiacCHU(pHUKAIHs
(aiinoB, cTaHmapTHbIE (YHKIHMH MO padoTe ¢ (aiinamH, OCHOBHBIC

AITOPUTMBEI  paboTBl ¢ (aifmamMu, TNpUMEpHl pemIeHUs 3agad  Ha 1.1 711.2. 7113
2.7 |opraHmzanuio BBOJa-BbIBOJa H 00pabOTKy JaHHBIX B (haiiiax. 1 4 TIK-3 o J'[l. 4’ "

O6paboTka (aiiyioB B MOTOKOBOM pexumMe. [IpsMoii JOCTyI K AaHHBIM ’

(aiima. Pabota c¢ oamementamu (QaiioB. Ilepemada QaitioB yepes

KOMaH/JHYI0 CTPOKY OMNEpalMOHHONH CHCTeMBI, 00pabOTKa KOJMYEeCTBa

BXOJIHBIX IapameTpos. / JIek /

Tema 7. Pabota ¢ ¢aiinamu: cTaHaapTHbIE OHOTHUOTEKH M (QYHKIMU TIO

pabore ¢ aitmamu. OO6paboTka (hailIoB B TOTOKOBOM PEXKUME. JI.1, JI1.2, JI1.3,
2.8 . o N 1 4 [K-3

IMpsmoit moctyn k maHHBIM (haiia. Pabora ¢ amemeHTamm (haifnos. J1.4

Yrenune/3anuce. / JIab /

Tema 8. « AIrOPUTMBI COPTUPOBKH MAaCCHUBOB»

OmnpeneneHne M KIaCCH(PHUKAINSA AITOPUTMOB COPTHPOBOK MAacCHBOB.

beicTpas  cOpTHpOBKa, IapaMeTpbl, TPYJOEMKOCTb  aIrOPUTMOB. JI1.1, J11.2, JI1.3,
2.9 1 4 IK-3

[IporpamMmHOe omucaHue W TPUMEPHI KOJOB 0a30BBIX aITOPUTMOB JI1.4,J12.3,J12.4

COPTHPOBOK:  Iy3BIPHKOBasi, BCTaBKaMH, BBIOOpoM.  bBuHapHas

IHpaMHUJaTbHas COPTUPOBKa, copruposka lllemna. / Jlek /

Tema 8. CoprupoBka MO KIHOYY O3JIEMEHTOB MaccuBa. Meron JI1.1, J11.2, JI1.3,
2.10 1 4 IK-3

COPTHPOBKH: My3bIPhKOBas, BCTaBKaMHu, BEIOOpoM. / JIab / J1.4,J12.3

Tema 8. « AIrOPUTMBI COPTUPOBKH MAaCCUBOBY»

CoprupoBka  Xoapa.  AnroputMbl Ha  rpadax.  AJNTOPUTMBI

HAXOXJEHHUS Kpardailiero MyTH: IMOCTAHOBKA 3a4ayd M OIHCAHHUE

AITOPUTMOB ~ HAXOXKACHHWSA  Kpardailinero mytd B rpadax,

IIpOrpaMMHble peanu3auuu airopurma Jledkerpol. OmnpexaeneHue u 1.1 711.2. 7113
2.11 |BuzBl IepeBbEB IIOUCKA, NPUEMbl CHIDKEHHSI TPYJOEMKOCTU IIOMCKAa B 1 10 IK-3 .H’l 4 .JI’Z 3 "
JIDEBOBUJIHBIX  CTPYKTypax, OIIMCAaHWsA  aIlOPUTMOB IIOUCKA B T

JBOUYHBIX YIOPSJAOYCHHBIXK, CIy4allHBIX M COATAaHCHPOBAHHBIX B
BBICOTY JAEPEBBSAX, NPHMEPHl IPOTPaMMHON pearu3auyd OWHApHOTO
JiepeBa IONCKa.
/Cp/
JI1.1, JI1.2, JI11.3,
2.12 | / 3auér/ 1 0 IK-3 J1.4,J12.1,J12.2,
J12.3,J12.4
Paznean 3. «S3p1kn nporpaMMupoOBaHuUs
Ne HaumenoBanue Temsl / Bua 3anstus Cemecrp Yacos Komneren- Jlutepartypa
/ Kype M1
Tema 9. «Pa3zBuTHE S3BIKOB IPOrPAMMHUPOBAHHS»
Uctopus AIl. Knaccupukanmss AIl. O6mactm npumenenus SI1.
ITapagurmer IIPOrpaMMHUPOBAHMUSL. IIpouenypHsie SI3BIKU. 11,112, 1.3
3.1 | AnmnukartuBHBIE SI3BIKH. SI3BIKM JIOTMYECKOTO MPOTrpaMMHUPOBAHUS. 2 2 [K-3 1 e HA A
JI1.4, J11.5,J12.2
OOBEKTHO-OPDUEHTHPOBaHHbIE  s3bIkM.  CTaHjapTuzauus — SI3bIKOB
MPOrPaMMHUPOBAHHS.
/ Jlex /
39 Tema 9. PazpaboTka mporpamMMmbl-KJIacca, CcoJepiKalield arpuOyThl, ’ 4 K3 JI1.1, J11.2, JI1.3,
’ MeTo ikl Kinacca. / J1ab / JI1.4, J11.5, J12.2
Tema 10. «OcCHOBHBIE TIOHATHS OOBEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanust (OOIT)»
33 OOBeKTHO-OPHEHTHPOBaHHOEe MporpammupoBanue. OOwekT. Kiacc. 5 5 K3 JI.1, JI1.2, JI1.3,
| Ox3emmisp kmacca. WMukancynsanus. Hacnmemomanue. ITomumopdusm. JI1.4,J11.5,J12.4
Cekmun private, protected, public. VYkazarenb this.
[epeonpenenenne onepanwii. / Jlek /
34 Tema 10. PazpaboTka  mporpammbl-Kliacca,  METOJBI  KJiacca. 5 ) K3 JI1.2, J11.3, J11.4,
" | 3ammmennocTs. [epeonpenenenue oneparmii / JIab / JI1.5, J12.4
Tema 10. «OcHOBHBIC TIOHATHS OOBEKTHO-OPHCHTHPOBAHHOTO
35 |TPOrPaMMHPOBAHIS (OOI)» ’ 4 MK-3 JI1.2, J11.3, J11.4,
"~ |IIpeoOpasoBanne TumoB Ha s3bpike C++. static cast. dynamic cast. JI1.5,J12.4
IpakTrka npeodbpasoBanus 00bexToB. / Cp /
Tema 11. «KoMmoHOBKa (aiiJIoB B OHY IIPOTPaMMy»
36 IMotox u is_open(). Ilepemnaua mapameTpoB uepe3 KOHCONb (int argc, 5 ) MK-3 J1.2, J11.3, J11.4,
" |char *argv[]). Pexxumsl ¢aiina. bunapubeie Qaitnel. Pemenue. ITpoekt. JI2.1,J12.2

JupextuBsl #include, #define, #undef, #ifdef, #else, #if, #pragma.




Makpoumena. FILE wu_ LINE .YcnoBHas KOMIWIALHS.
/ Jlex /
37 Tema 11. Peamu3oBarb OOBEAMHEHHE HECKOJIBKUX MPOCKTOB B OJTHO 5 5 K-3 JI1.2, J11.3, JI1.4,
" |pemenne / J1ab / J12.1,J12.4
Pazgen 4. «IIpakTHyecKkoe HH:KeHEPHOE POrPAMMHPOBAHUE»
Ne HaumenoBanue Temsbl / Bun 3anatus C/ellxél;[c;p Yacos Kow:::de:eﬂ- Jlureparypa
Tema 12. «KoHCTpYyKTOPBI M JECTPYKTOPBI. MHKaNCyIaush»
Konctpykrop. HHunmanu3anust TNEpEeMEHHBIX B KOHCTPYKTOPE.
Konctpykrop  6e3  mapametpoB.  Komupyrommuii  KOHCTPYKTOD. 1.2 711.3. J711.4
4.1 | CopepxarenbHblii KOHCTPYKTOp. KOHCTaHTHBIE CCBHUIKM M yKa3aTellu. 2 4 TIK-3 J'Il. 5’ J'[2‘ 1’ J'[Z. 4’
Koncrantueie  meromsl  kiaccoB.  Ileperpyska.  MHkancymnsius. R
Peanmuzanus kiacca KOMIUIEKCHOTO YHCIIA.
/ Jlex /
Tema 12. Pa3paborka Pa3paboTka mnporpaMMbl ¢ KOHCTPYKTOPOM H
JECTPYKTOPOM ~ C  HCIIONB30BaHHEM  ImabioHa.  VHWImanmm3ars 1.2 71.3. 711 4
4.2 |cpoiictB. Const wMeromsl Kkiacca. PaspaboTka mporpamMmsl € 2 2 IK-3 .J'I’l 5 .J'[’2 4 o
KOHCTPYKTOPOM M JeCTPYKTOpOM Oe3 ucmosb3oBanus Imabmona. Code DA
- OSS /Jlab /
Tema 12. «KoHCTpYyKTOpPBI U JeCTpyKTOpBl. HKanCymamnus»» 1.2, J11.3. 1.4
4.3 |Peanm3anms anropuTMa TO BBIYHCICHHUIO IUIOIIAAM TPEYTOJbHUKA IO 2 10 TIK-3 .J'I’l 5 .J'[’2 4 v
dhopmyne I'epona. ITporpaMmmupoBanue perienus nonuaoma. / Cp / o
Tema 13. «Hacnenosanue»
4.4 Ilonstue HacmemoBanus. Buasl HacimemoBaHus. MHOXKECTBEHHOE ’ 4 MK-3 JI1.2, J11.3, J11.4,
’ HaciaegoBanre. OCOOEHHOCTH. JI1.5,J12.1, J12.4
/ Jlex /
Tema 13. Peanuzauuss nporpaMMHOrO KoJa, MCIOJIb3Yysl HacjeJOBaHUE 1.2 711.3. 7114
4.5 |Kkmaccos. Pazpabotka IIPOrpaMMBbL c MHOKECTBEHHBIM 2 4 IK-3 Hll 5’ HZ. 1’ JI2. 4’
HacaegoBanueM. Code - OSS / JIab / oo T
Tema 13. «HacnenoBanue»
46 Peanmuzyiite  kiacca  Vectors, coaepxamuidé 2 KOHCTPYKTOPA, 5 4 K3 JI1.2, J11.3, JI1.4,
" | mectpykTOp M QyHKIMIO ONpeAeNeHHs JUIMHBI BEKTOpa B TPEXMEPHOM JI1.5,J12.1, JI12.4
MPOCTPAHCTBE Yepe3 KOOPAUHATH X, Y, z. / Cp/
Tema 14. «/IpyxecTBeHHbIC QpyHKIUH. J[py>KECTBCHHBIC KIIACChD»
JpyxectBeHHble QyHKIHH. J[pyKeCTBEHHBIC WICHBI KJIacca (METOIBI).
47 HpyxectBennsle kmaccel. OObsiBIeHHe Kiacca. Vcmomb3oBaHue 2 4 MK-3 JI1.2, JI1.3, JI1.4,
" |kmaccoB IOSTREAM. Omeparuu << (>>) BcTaBKH (BBIBOAA) NAHHBIX JI1.5,J12.1, J12.4
B MOTOK (inserting).
/ Jlex /
48 Tema 14. Paspabotka (yHKIMHA-Apy3ed u obOpamenue Kk HuM. Code - 5 4 IK-3 JI1.2, JI1.3, J11.4,
" |OSS/JIab / JI1.5,J12.1,J12.4
Tema 14. «/IpyxecTBeHHbIC pyHKIUH. J[py>KECTBECHHBIC KIIACChD»
[Iporpammuas peanu3anus Kiacca 1o BbiBogy umcen B HEX
(dhopmare, 6e3 mpoOEToB. 1.2 71.3. 711 4
4.9 |Peanm3anus mOpPOEKTa «IOXKIb»: HA DKpaHe MOSBISIETCS (CIydalHBIM 2 6 TIK-3 J'Ill 5’ J'[2. 1’ J'[2' 4’
obpazoM) 50 TodeKk M OHU IBWXKYTCS CBEPXy BHHM3; B MOMEHT, KOrja D
OTHa W3 TOYEK JOCTHTHET HIDKHEH TpaHWIbl dKpaHa, TOYKa JOJDKHA
HOSIBUTHCS B BepxHei gactu. / Cp /
Tema 15. «Buptyanbueie metonsl. AOcTpakTHbele Kiacchl. OOpaboTka
UCKJIFOYECHUI»
BupryansHele  Metomel.  Buptyanenas  ¢yHkmms.  BuptyanbHbie 1.2, 711.3, JT1.4,
4.10 2 4 [K-3 JI1.5,J12.1, J12.2,
KJacchl. AOCTpakTHbIE Kiacchl. Buasl ommOok. MckmouutenbHbIe 4
cutyauun. O6paboTKa UCKIIIOUUTENbHBIX CUTYaI[HH. ’
/ Jlex /
4.11 |Tema 15. Pa3paboTka kiaccoB-py3eit u oOpamenue kK HuMm. / JIab / 2 4 IK-3 ?11125’ ?11231’ JJIIlzi’
Tema 15. «Buptyanbusle metonsl. AGcTpakTHbe Kiaccel. OOpaboTka
HCKJIIOYEHUI
Peanuzanus kimacca  MyLine  (IMHHA), KOTOPBIA  SBISETCS
OpOM3BOAHBIM OT KimaccoB Position (mosmmmst: x1, yl, x2, y2) u 1.2 711.3. 711.4
4.12 |Properties (cBoiicTBa: 1BeT, wmUpuHA). [IporpamMmmupoBaHue MeTona 2 4 [K-3 .TIl. 5’ J'[Z. 1’ J'[2' 4’
NewDraw B kiacce MyLine mjsl OTPHUCOBKM JIMHHHM C 3aIaHHBIMH T
rapamMeTpamMH. Kimaces HWND, HDC, HPEN wu POINT
Uzyuenne meronoB MoveToEx() - mepememenue xypcopa, LineTo() -
otpucoBka muHuH, DeleteObject() - ynanenue kuctu / Cp /




Tema 16. «CrangaptHas 6udmuorexa STLy»
[Ma6monbr MetomoB. Illabmonsl kiaccoB. HaszHaueHue 11a0IIOHOB.

4.13 | ®yHKnMu-n1abnoHbL. YMHBIA yKazarenb. JWHAMHYECKHUE CTPYKTYPBI 2 6 IK-3 Hl'J%[’IHSl .J§[,2J111.4,
JTAHHBIX: OJHOHANpPABJICHHBIC W JBYHAIPaBJICHHbIC CIHCKH, OYePEab M P
crek. / Jlex /

Tema 16. Pa3paboTka BHPTyaTbHBIX METOIOB, aOCTPAKTHBIX KJIacCOB. / JI1.2, J11.3, JI1.4,

4.14 2 4 I1K-3

JIab / JI1.5, J12.1

Tema 17 «CraTucTHYecKHe U JUHAMAYECKHE OUOITHOTEKN»

Paspadotka LIB u DLL. CereBas moxenr TCP/IP. Ilonsitue cokerta.
bubmmorexka "winsock.h". Pa3paboTka mporpaMMHOTO  perIeHHS
4.15 |"Cxanep moprtoB". YCTaHOBKa 3aBHCUMOCTEH B TMpoekTe. JIupeKTuBa 2 4 IK-3 JI1.3,J11.4,J12.1
#pragma comment. Koncrpykums  declspec(dllexport). Ccpuiku Ha
OMOIHOTEKY CTAaTUIECKYIO.

/ Jlex /
4.16 | Tema 17 PazpadoTka mabioHOB KiaccoB. / JIab / 2 6 TIK-3 JI1.3,J11.4, J12.1
4.17 | Bemmonnenune nHIUBHIyatsHOTO 3amanus / Cp / 2 16 TIK-3 T2, );[1231’ 1.4,
JI1.1, J11.2, JI1.3,
4.18 | / Dx3amen / 2 36 TIK-3 JI1.4,11.5,J12.1,
J2.2,712.3,J12.4

4. ©OHJ] OHEHOYHBIX CPEJICTB

CrpykTypa U comepkanue ()OHAA OIEHOYHBIX CPEACTB JJIS HMPOBEACHUS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHB B
IIpunoxennu 1 x paboyeii mporpaMMe AUCIUILIHHEL.

5. YAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIMHBI

5.1. OcHoBHas 1uTEpaTypa

ABTODBI, 3arnaBue H3parenscTBO, TOI Komnu-Bo
JI1.1 [Kerkos 1O. JI. Beenenue B s3piku nporpammupoBanust C u C++: Mocksa: UHTEpHET- https://biblioclub.ru/inde
Kypc: yueOHoe mocodue YHusepcurer X.php?
I/IH(l)OpMaI_[I/IOHHLIX page=book&1d=234040
Texuonoruit (MHTYUT), HEOTPAHUICHHBIH
2008 JOCTYTI JUTS
3apETHCTPUPOBAHHBIX
T10JIb30Bareen
JI1.2 | Crpayctpyn b. S3p1k porpammupoBanus C++ s Mocksa: UHTEpHET- https://biblioclub.ru/inde
npo(heCCHOHATIOB: MIPAaKTHYECKOE TT0co0He YHuBepcuTeT x.php?
I/IH(I)OpMaIII/IOHHBIX page=book&id=2348 16
Texuonoruit (MHTYUT), HEOIPAHHICHHEIN
2006 JIOCTYTI [Tt
3aperucTPUpPOBaHHBIX
T10JIb30BareNnen
JI1.3 | Meiiep B. O0BbEKTHO-OPHEHTHPOBAHHOE MPOTPAMMUPOBAHHE Mocksa: HatimonanbsHbIH https://biblioclub.ru/inde
U IIPOTpaMMHAas1 HHXKCHEpUS: yaeOHoe ocodne OTKpBITEI YHUBEPCUTET x.php?
«MHTYUT», 2016 page=book&id=429034
HEOTPaHHYECHHBIIH
JOCTYTI JUIS
3apETUCTPUPOBAHHBIX
NoJIb30Bareseit
JI1.4 [ Copokun A. A. OO6BEKTHO-OpPHEHTHPOBAaHHOE NporpamMmupoBanue: | CtaBpomnonb: CeBepo- https://biblioclub.ru/inde
yueOHOe ocoOue: Kype KLU Kaskazckuit @enepanbHbIit x.php?
YHHBEPCHUTET (CKq)y)’ page=b00k&1d=457696
2014 HEOTpaHUYEHHbIN
JOCTYII JUTS
3apETHCTPUPOBAHHBIX
T10JIb30Bareen
JI1.5 | Bapanosa, 1. B., OOBEKTHO-OPHEHTHPOBAHHOE TIPOTPaMMHUPOBAHHE Kpacnosipck: Cubupckuit https://www.iprbooksho
bapanos, C. H., Ha C++: yueOHHK (benepanbHbIN p-ru/100067.html
baxenona, 1. B., yHusepcurer, 2019 HEOTpaHUYEHHBII
Kyuynosa, E. B., JIOCTYH JUIst
Tonkay, C. I 3aperuCTPUPOBAHHBIX
T10JIb30BareNnen

5.2. lonoJHuTeEIbHAS JIUTEPATYPA

ABTOpBI, 3arnasue W3z narenscTBO, ros Konua-Bo




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
JI2.1 |[Aradonos E. ]I, [pukianHoe MporpaMMHUpOBaHKe: yueOHOE KpacHosipck: Cubupckuii https://biblioclub.ru/inde
Bamenko I'. B. mocobue (benepanbHbIH x.php?
yausepcuter (CDY), 2015 | page=book&id=435640
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
T0JIb30Baresnen
2.2 [IporpaMMHBIE TPOTYKTHI U CHCTEMBIL: KYpPHAT Tseps: https://biblioclub.ru/inde
Lentpnporpammcucrem, x.php?
2017 page=book&id=459225
HEOrpaHUYEHHBII
JOCTYII JUTst
3aperucTpPUpPOBaHHBIX
T10JIb30BaTeNnen
JI2.3 | Poapirun A. B. WudopMaioHHbIe TEXHOIOTUH: aITOPHTMH3ALHS Hoocubupck: https://biblioclub.ru/inde
U IIPOrpaMMHUpOBaHKe: ydeOHoe mocodue Hosocubupckuii x.php?
rocyaapCcTBEHHBI page=book&id=576499
TEXHUYECKHN HEOIPaHHYCHHBIH
yHuBepcurtet, 2017 JIOCTYH JUIst
3apEruCTPUPOBAHHBIX
oJIb30Baresieit
JI2.4 | 3aitues M. I. OOBEKTHO-OPHEHTUPOBAHHBIN aHATH3 U HoBocubupck: https://biblioclub.ru/inde
MPOrpaMMHUPOBaHuUe: yueOHOE TTocoOue HoBocubupckuii x.php?
rOCyIapCTBEHHBIN page=book&id=576800
TeXHUYECKHIA HEOrpaHMYECHHBIN
yuuBepcurert, 2017 AOCTYT VI
3aperucTPUPOBAHHBIX
T10JIb30Barenen

5.3 IlpodeccuoHanbHbIe 0a3bl JAHHBIX H HH(POPMAINMOHHBIE CIIPABOYHBIE CHCTEMBbI

ITopTtan coobrectBa Cppreference. Pasnen cnpaBku mo 361Ky C++ - https://devdocs.io/cpp

O6pazoBarenpHbId mopTait "OCHOBHI MPOrpaMMHpOBaHus Ha si3pikax Cu u C++ it HaunHaromux" - http://cppstudio.com/
Od¢unmansHas oubmuoreka Crypto++ - https://www.cryptopp.com

NCC "Koncynprantlloroc"

HCC "Tapant"http://www.internet.garant.ru/

5.4. IlepevyeHb NPpOrpaMMHOro odecrnedeHust

Onepauuonnas cucrema PEJI OC
Code - OSS
MySQL

5.5. YueOHO-MeTOAUYECKHE MaTepHaJibl 1Jd CTYA€HTOB ¢ OrPaHNY€HHBIMH BO3MOKHOCTHAMM 3/10POBbS

IIpu HE0oOXOTUMOCTH IO 3aiBICHHIO OOYYAIOIIErocsi C OrPaHHMYEHHBIMH BO3MOXHOCTSIMU 370pPOBbA  y4eOHO-METOAUYECKHE
Marepualbl MPeOCTaBISIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPAaHMUYCHHAM 370pOBbS M BocupusaTHs uH(MopManmu. s mwmi c
HapyIIeHUSIMA 3peHus: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHMUEHHBIM ImIpupToM. s JTUI ¢ HapymICHHSIMH CIyXa: B
(opMe DIIEKTPOHHOTO JOKYMEHTa, B IedarHoi ¢Qopme. ns JIUI ¢ HapyMIEHUSMH OIOPHO-IBHUIATEIFHOTO ammapara: B (opme
JIEKTPOHHOTO JIOKYMEHTA; B I1e4aTHOM (opMe.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHBI

ITomemenns s BceX BHAOB pabOT, MPETyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOH CHEenMaTn3HpOBAaHHON
yueOHOI MeOeNbIo U TEXHUYECKUMH CPEICTBaMU 00yUeHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- IPOEKTOP;

- 9KpaH / MHTEpaKTHBHas 1OCKA.

JlaboparopHble 3aHATHS HPOBOAATCS B KOMIBIOTEPHBIX Kilaccax, paboune MecTa B KOTOPBIX 00OpYyJOBaHBI HEOOXOIMMBIMHU
JIMLEH3WOHHBIMY W/HMJIA CBOOOTHO PacIpoCTPAaHIEMBIMH IIPOTPaMMHBIMH CPEJICTBAMH M BBIXOJOM B MIHTEpHET.

7. METOAUWYECKHUE YKA3AHUS 1JIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JTUCIIUITJINHBI

Mertoaueckne yKa3aHUs 10 OCBOCHHIO UCIMILIMHEI IPEACTaBIICHEI B [Ipunoxkennn 2 k pabodel mporpaMMe JUCIUTLUIAHEL.




IIpunoxenne 1

P®OHJ OHEHOYHBIX CPEJACTB

1 Onucanue nokasareJieil 1 KpuTepyeB OLEHUBAHUA KOMIIETEHIMI HA Pa3/IMYHbIX 3TANaX UX
(¢opMupoBaHusi, oNUCaAHHE HIKAJ OLlEeHUBAHUSA
1.1 Iloka3aTesnn U KpUTEPUH OLIEHUBAHUS KOMIIETEHLIUNI!

3VH, cocrasasroniue
KOMIIETEHITHIO

Iloka3arenu orieHUBaHUA

Kpurepuu onienuBanus

Cpenctna
OLICHMBaHUA*

I1K-3: cnocobeH pa3pabaThiBaTh KOMIOHEHTHI IIPOTPAMMHBIX KOMIUIEKCOB (B TOM 4Hcie MHTep(heicsl, TpaiiBepa,
KOMITWJIATOPBI, 3arpy3YMKH, COOPIIMKH, CHCTEMHBIC YTHIHUTHI) M 0a3 JaHHBIX C HCIOJIb30BAaHHEM COBPEMEHHBIX
MHCTPYMEHTAIBHBIX CPEJCTB U TEXHOJOTHI MTPOrPaMMUPOBAHUS

3. METOJIbl CTPYKTYPHOI'O U | M3y4eHHE OCHOBHOM U MOJHOTA U coaepkaTenbHOCTh | 3 (1-30)
00BEKTHO- JIOTIOJTHUTEILHOM JINTEePaTypHI, OTBETA, obocHoBaHHOCTH | D (1-40)
OPUEHTUPOBAHHOTO JIEKUMOHHOI'0 MaTepuania, BeIOOpa cteka TtexHomoruii | O (1 cem 1-24,
MIPOrpaMMHUPOBAHMUS, HCIIOJIb30BaHUE pa3paboTku  mporpammHoro | 2 cem 1-12)
0COOEHHOCTH TEXHOJIOTUH npodeccoHaNIbHBIX 0a3 TaHHBIX | oOecrieueHus mpu oOpaboTke
pa3paboTKu MPOrPaMMHOTO | JUIS U3YYESHHS TEXHOJIOTUI 3JIEMEHTOB MacCHBOB
obecrieyeHus pa3paboOTKH IPOrpaMMHOT0O

obecrieueHust, 00pabOTKH

AJIEMEHTOB MACCHBOB
VY. IpUMEHATH METO/BI perieHue 1a00paTOPHBIX, IIPaBUIIbHOCTH BBIIIOJHEHUS 1033 (1-10)
MPOEKTUPOBAHUS, [IPAKTUKO-OPUEHTUPOBAHHBIX 3a/IaHUI C UCTIOIb30BAHUEM I1033 (1-10)
KOHCTPYUPOBAHUS U 3a1aHuil pu 00padoTKe COBPEMEHHBIX TEXHOJOTHI JI3 (1 cem 1-
TECTUPOBAHUS 3JIEMEHTOB MAaCCUBOB U 12,2 cem 1-12)
IIPOTPaMMHOI0 WHJUBHIYAJIbHOTO 3a/1aHUS C 13 (1-10)
o0ecrnieueHus, UCTIOJIb30BaTh | UCIOJIB30BAHUEM COBPEMEHHBIX
COBPEMEHHBIE TEXHOJIOTMH | TEXHOJIOTUH
pa3paboTKu MPOrpPaMMHBIX
IIPOJYKTOB
B. naBpikamu pa3paboTKu | aBTOpckoe mporpaMmHOE pelieHue | MOJIHOTa aBTOMAaTH3AIUI I1033 (1-10)
MIPOrpaMMHOTO 71a00paTOPHBIX U MPAKTUKO- aBTOPCKOI'O PELICHHUS C 1035 (1-10)
obecredyeHus ¢ OpPUEHTHUPOBAHHBIX 33aJJaHUN Ha UCIIOJIb30BaHUEM JI3 (1 cem 1-
HCII0JIb30BaHUEM 00paboTKy 371€EMEHTOB MAaCCUBOB, | COBPEMEHHBIX TEXHOJIOTHM 12,2 cem 1-12)
COBPEMEHHBIX TEXHOJIOTUH | BBIMOJIHEHUE UHIAUBUYaIbHOTO 13 (1-10)

3aJaHus

O — onpoc; 3 — eonpocwl k 3auemy, 11033 - npakmuxo-opuenmuposannvie 3a0anus K 3avemy, 3 — 60NPOChHl
K akzameny, 11030 - npakmuxo-opueHmuposanHule 3a0anus K sx3ameny,; JI3 — nabopamopuuie 3adanus, 13

— UHOUBUOYATIbHOE 3A0aHUe

1.2 Ikaisl OlLIEHUBAHWUS:

Texymuii KOHTPOJIb YCHEBAEMOCTM M IPOMEXKYTOUHAs AaTTECTallUs OCYLIECTBISIETCS B  paMKax
HaKOMUTENbHOM OambHO-peiTHHrOBOM cuctemsl B 100-0annpHoi mkane:

1 cemecTp:
50-100 GamoB (3auer)

0-49 6annoB (He3ayer)

2 ceMecTp:

84-100 6anoB (OIIEHKA «OTITUIHO)

67-83 0auIoB (OIIEHKA «XOPOIIIO»)

50-66 6annoB (OleHKa «YAOBIECTBOPUTEIHHO)
0-49 GamnoB (OIEHKA «HEYIOBICTBOPHTEIHLHO))




2 TunoBble KOHTPOJIbHBbIC 3aJaHUSI MM HHbIC MaTepHaJbl, HEOOXOAMMBIEC [JIsi OLEHKHM 3HaHWH,
YMEHHUil, HABBIKOB M (WJIM) ONBITA JAeATEIbHOCTH, XAPAKTEPH3YKOIIHUX 3Tanbl (POPMHPOBAHUA
KOMIIETeHIHI B polecce 0CBOCHNS 00pa30BaTeIbHOM NPOrpaMMblI

1 cemectp

Bonpocsl k 3a4ety
1. [ToHsATHE TUIIOB JJAHHBIX B SI3bIKAX POrPAMMHUPOBAHHUS, KIACCU(PHUKALMS TUIIOB JaHHBIX B C++.
2. OcobeHHOCTH TpeACcTaBIeHUs! 0a30BBIX TUIIOB U ONEPALMi HAJl HUMHU.
3. PexomeHanuy u npaBuiia BBIIOJHEHUS ONlepaluu peodpazoBaHust 6a30BbIX THIOB B C++.
4. @Oynkiun B C++. GopmanbpHbie TapamMeTpsl, (pakTuyecKre napaMeTphl.
5. [Teperpyska GyHKINA.
6. [lepenaua mapameTpoB B (pyHKIUH 10 3HaYeHMIO. Ilepenaya MaccuBOB B ()yHKIIMIO B Ka4ecTBE
[1apaMeTpoB.
7. PexypcuBHbIE QyHKINH.
8. OmnpeneneHue M BUABI yKazaTelneil, crocoObl OObBABICHMS, MHULMAIW3ALUA yKa3aTelneil Ha
OOBEKTHI.
9. Mertoab!l ocTyna K JaHHBIM 4epe3 yKas3aTelH, pasMelleHHe yKa3aTelell M aapecyeMblX UMHU
O0OBEKTOB B MTAMSATH, OTIEPAIIMH HAJl YKA3aTEISIMH.
10. [loHaTHe U BUIBI MacCUBOB, ONpeAeTIeHNUe, 00bABICHUE, MHULUAIN3ALUS, CIOCOObI reHepaluu
Y BBIBOJI OJTHOMEPHBIX MacCHUBOB.
11. 3ajaun MOMCKA, 3aMEHbl U IIE€PECTAHOBOK HJIEMEHTOB MAacCHBa, HAXOXKAECHUS MHH/MaKC
HJIEMEHTA.
12. JIByMepHbIE MacCHUBBI: 3aJauyd IOMCKAa, 3aMEHbl M CYMMHPOBAHHUS 3JIEMEHTOB JIBYMEpPHOIO
MacCHBa, 33/1a4H MEPECTAHOBOK B IBYMEPHBIX MAaCCHBAX.
13. OnHOMepHbIE TMHAMUYECKHE MacCUBBI. JIByMepHbIe TUHAMUYECKUE MACCUBBI.
14. PacrnionoxeHre B mamMsTH 3JIEMEHTOB TUHAMUYECKHX MAaCCHBOB, CBSI3b MEXKIY yKa3aTeIsIMH U
MacCHBaMH.
15. Pacnipenenenne, crmocoObl  BBIACNEHHS W OCBOOOXKICHHMS  JHHAMHUYECKOH  MaMsTH,
B3aUMOJICHCTBHE yKa3aTeael U y4acTKOB IMHAMHUYECKON aMsITH.
16. [TporpamMupoBaHue ¢ UCTIOIB30BaHUEM CTPOK. BBOI/BBIBO cTpoK. Tuil manHBIX Char.
17. [TporpaMmupoBaHue C UCTIONIBL30BaHUEM CTPOK. BBo/BBIBOA cTpoK. THIl maHHBIX String.
18. [IporpaMMupoBaHue ¢ UCTIOIb30BaHUEM CTPOK. Bo3moxkHocTn 6ubanoreku string.h.
19. ITporpamMmupoBaHue ¢ UCTIOIB30BAHUEM CTPOK. Bo3mMoxkHOCTH OMONIHMOTEKH String.
20. Omnpenenenus, criocoObl OOBSBICHUS, HHUIMATH3AMNS CTPYKTYP, METOJBI JIOCTYINA K JaHHBIM

CTPYKTYpBI, pa3MelIeHHe CTPYKTYp U OINpeieTICHHE UX pa3Mepa B aMsITH, MACCUBBI CTPYKTYD.
21. Burtossle 11054,

22, CTpyKTypbl U yKa3aTemnu.

23. OO0benuHenus.

24, [Tonsatus u onpenenenus GpaiaoB U MOTOKOB, Kiaccupukanus (Gaiaos, craHAapTHBIE QYHKIUN
1o pabote ¢ (paiiraMu, OCHOBHbBIE aJITOPUTMBI PAOOTHI ¢ (ailiamu.

25. Oo6pabotka ¢aitioB B moTokoBoM pexume. [Ipsmoit noctyn k maHHeIM (aiina. Pabota c
snemMeHTamu (Gansos.

26. 3anuce/4TeHNe 3IEMEHTOB CTPYKTYPHI B (haiil.

27. 3anuck/uyTeHNE HIEMEHTOB MAaCCUBOB B (haiill.

28. I1y3pIppKOBasi COpTUPOBKA.

29. CopTupoBKa BCTaBKaMHU.

30. CopTupoBka BHIOOpPOM.

IIpakTHKO-OPHEHTHPOBAHHbIE 32IaHNUS K 3a4eTy

=

[ToxcynTaTh KOJMYECTBO CIIOB, 3aKAHYMBAIOIIMXCS Ha OYKBY “Z”.
2. B nBymMepHOM MaccuBe HalTH CpeHee 3HAaUeHHE JIEMEHTOB KaXKJI0TO CTONIOIA.



3. Crucox TOBApPOB, UMCIOIUXCA B MArasuHC, BKIHOYACT B ce0s1 HaMMEHOBaHKE TOBApa, KOJIUYCCTBO
CAWMHUIL TOBapa, HCHY €CAWHHNIBI, JaTy MOCTYIINICHHA TOBapa Ha CKIad W CPOK I'OAHOCTH. BriBectn crimcok
TOBApOB, CPOK 'OAHOCTHU, KOTOPBIX UCTCK.

4, Benomoctes KimumentoB copepxkutr ®UO, ampec, tenedon. ChopmupoBaTh CHHCOK KIHWEHTOB,
poXXUBaroNMx B ropoje bemas Kanursa.
5. WNudopmanus 00 ydyaCTHHKAX CHOPTHBHBIX COPEBHOBAHMU COJICPIKUT Ha3BaHUE CTPAHBI, HA3BAHHE

komanel, MO urpoka, urpoBoid HOMep, BO3pacT, pocT U Bec. BriBecTH (paMmimu CopTCMEHOB, BO3pacT
KOTOPBIX OosbIne 21 roxaa.

6. B ogHOMEpHOM MaccuBe MepecTaBbTE MEMEHTH TAKMM 00pa3oM, YTOOBI HA 5-OM MeCTe CTOSIIO ObI
HanOoJbIIee, a Ha 6-OM — HAaUMEHBILIEE YHCIIO.

7. [ToacunTaTh KOJTUYECTBO CIOB B MPEIIOKEHUH, IIPU YCIOBUH, YTO CIIOBA pa3/eieHbl Ipodenom (HO
MOT'YT BCTPEYaThCsl M HECKOIBKO MPOOETIOB), B KOHIIE MOXKET OBITH . ! ?

8. Haiitu cnoBa, coaeprkaiiue noacTpoky “app”.

9. Hammcaty ¢yHknuioo, Kotopas Beluucisier 3HayeHue ab. Yucna a u b nenvle, Moryr ObITh Kak
MIOJIOKUTETLHBIMH, TaK ¥ OTPUIATEIHHBIMH.

10.  Hammcatp ¢yHKIMIO 110 BEIYUCICHUIO TUCKPUMHUHAHTA KBAIPAaTHOTO YPaBHEHUS

Kpurepun oueHuBaHus:

- 50-100 GamnoB  («3auer»): — W3BJIOKECHHBIA Marepuaid (aKTHYeCKH BEpeH, HaM4Hhe TIIyOOKHX
HCUEPIbIBAIOIIMX 3HAHUH B o00bEeMe NPOMJIECHHONH MporpaMmbl JUCHUUIUIMHBI B COOTBETCTBUH C
[IOCTABJIEHHOM MPOrpaMMOil Kypca 11eJIbl0 00y4eHHs; IpaBUIIbHbIE, YBEPEHHbIE JEHCTBUS MO IPUMEHEHUIO
IIOJlyYEHHbIX HABBIKOB M YMEHMH IpH PELIEHUH HPAKTUKO-OPUEHTHUPOBAHHOIO 33JaHUs, I'PaMOTHOE U
JIOTUYECKH CTPOMHOE U3JI0)KEHUWE MaTepuana Ipu OTBETE, YCBOCHHE OCHOBHOM U 3HAKOMCTBO C
JOTIOJTHUTENBHOM JIMTEPATYpOi;

- 0-49 OamnoB («HE3a4eT») — OTBETHI HE CBS3aHBI C BOIPOCAMH, HAJMUYME TPyObIX OMMOOK B OTBETE,
HEMOHUMAaHHE CYIHOCTH M3JIaraéMoro BOINPOCA, HEYMEHHE NMPUMEHSATh HAaBBIKM M YMEHHUS MPU pEIICHUH
IIPaKTUKO-OPUEHTHPOBAHHOIO 3a/laHusl, HEYBEPEHHOCTb M HETOYHOCTh OTBETOB HA JIOMOJHUTEIBHBIE U
HaBOJAIIKE BOIIPOCHI.

2 ceMecTp
Bonpocsl k 3k3ameny

1. Uctopus AIl. Knaccudukanus u obnacts npumenenus Al

2. [Tapagurmsl nporpammupoBanus. [IpouenypHslie S3bIKU. ANIUIMKATHBHBIE S3BIKH.

3. SI3BIKM TOTUYECKOTO MPOrpaMMUpoBaHusi. OObEKTHO-OPUEHTUPOBAHHBIE S3BIKH.

4. CranmapTusanus s3pIK0B IPOrPaMMHUPOBAHMUSL.

5. Cpena npoextuposanus VisualStudio.NET.

6. IToTokoBbIif BBO\BBIBO/A JaHHBIX Ha si3bike C/C++. Oneparopsl BBoga\BeiBoAa (COUt u Cin). BubnnoTeka
<iostream>. Komamna using namespace std.

7. Onepauus yBenu4eHUs ++ M yMEHbUICHUS --i «IIpepHuKcHas» Qopma, U «HocThUKCHas» ¢opma.
[MpoBepka veTHocTH ymcia. Jlorndeckue onepanuu. budaroreka conio.h. Tlpumenenue merona System B
IIPOEKTax.

8. [IporpaMmupoBaHie Pa3BETRISIONIMXCS AITOPUTMOB. Y clioBHBIE onieparopsl if. Omeparop Beibopa Switch
9. ®yukuuu 6ubnrorexku math.h. JluneitHpIi anropuT™.

10. [IporpammupoBaHue MUKINYECKUX AJITOPUTMOB.

11. IlporpaMmmupoBaHuE C UCIIOJIB30BAHUEM OJTHOMEPHBIX MacCHBOB.

12. IIporpammupoBaHu€e C UCIOJIB30BAHUEM JBYMEPHBIX MAaCCHUBOB.

13. O6paboTKa CTPOK.

14. KommonoBka ¢aiinos B penieHur. COOPIIUK «MycCOpay.

15. O6bexkTHO-OprUeHTHPOBaHHOE IporpaMMupoBanue. OowvekT. Kiace. Dxk3emmsp.

16. Unkancynsius.

17. [Tomumopdusm.
18. Cexuuu private, protected, public. Ykazarens this.
19. [Tepeonpenenenne onepauu.

20. [Toroku paboTsl ¢ (haitnamu.



21. [lepenaua mapamerpoB uepe3 Koncosib (int argc, char *argv[]). Pexxumsr daiina. Bunaphbie
(haisl.

22, Pemenue. [Ipoekr.

23. Jupextussl #include, #define, #undef, #ifdef, #else, #if, #pragma.

24, Maxkpoumena. FILE u LINE_ .

25. Koncrpykrop. Ununumanuzanus nepeMeHHbIX B KOHCTpykTOpe. KoHCTpykTOp 0€3 mapameTpos.
Konupyroumii koncTpykTop. CoaepKaTesIbHbII KOHCTPYKTOD.

26. Koncrantnslie ccbuiku v ykazarenn. KoncrantHbie MeTobl KiaccoB. [leperpyska.

27. IlonsTe HacnenoBaHus. Buael HacIe1OBaHUA.

28. MHO0X€eCTBEHHOE HACJIEIOBAHUE.

29. Jpy>XecTBEeHHBIE () yHKIIHH.

30. JlpyxecTBeHHBIC WICHBI Ki1acca (MeTobl). JIpykeCTBEHHBIE KJIACCHI.

31. Bupryansusie metoabl. Buptyansnas GpyHkius. BupTyanbHbie KiIacchl.

32. AOCTpaKTHBIE KJIACCHI.

33. Bunst ommbok. HckmountensHble cutyauuu. OOpaboTKa HCKIIOUYHUTENBHBIX —CHUTYAIUi.

Omneparopsi try u catch.

34, llla6nons! MeToxoB. Illa6Gnons! knaccoB. HasHauenue 1ma0diIoHOB.
35. CrannmaptHas 6ubauotexa STL.

36. CraTtuctuyeckue OHOIMOTCKHY.

37. JuHamuyeckue OMOIMOTEKH.

38. bubnuoreka "winsock.h".

39. bubnuoreka Crypto++.

40. Bo3moxxnoctu WinAPI.

HpaKTI/IKO-OpI/IeHTI/IPOBaHHbIe 3alaHusl K IK3aMEHY

1. Pa3pabotats kacc cTpok, B KOTOPOM MOJCUUTANTE KOJUYECTBO CIIOB, HAUMHAIOIIUXCS HAa OYKBY “a”.
2. Pazpabotaiite kmacc Car (aBTOMOOMIJIb), y KOTOPOTO OIpE/ENIeHbl IPUBAaTHBIC NIEPEMEHHBIE name
(Ha3BaHMe aBTOMOOWIISI) M price (IleHa aBTOMOOWIIS), 3aKpbITBI MeTon: setPrice (pyHKuMs HazHAYCHHS
IICHbI) M JIPY’KECTBEHHBII Kiacc Person (BoaWTenb), KOTOPBIA HCIOIB3YeT OOBEKT Auto + OOBSBICHBI

KOHCTPYKTOPBI.

3. Peanu3zyiitre kmacc MyLine (1MHHS), KOTOPBIM sABIsS€TCS NPOM3BOJIHBIM OT KilaccoB Position
(mozunms: x1, yl, x2, y2) u Properties (cBoiicTBa: 1IBET, IIMPUHA).
4. Pazpaboraiite kimacc TV, peanusyromuil MeTOIbl BKIHOUEHUS/BbIKIIOUeHUs(onoff), nepekmodeHns

kaHanoB(chanDown, chanUp), perynupoBku ypoBHsS rpoMkoctu(volDown, volUp) wu wmeton,
oToOpakaroIuii Bce HaCTPOMKH (setting).

5. Pa3paboraiite kiacc «3amnojgHEHHE CTPOKU CIy4yalHBIMH CHMBOJIAMU», COAEpXAIIUi METOH 110
obpaboTke cumBoIoB uepe3 ASCII.

6. PeammzoBath kitacc «CUMBOI B 3aIaHHON TIO3HUIIUH SKPAHAY.

7. [TocTpouTh HEpapXuio KIaCCOB COIIACHO CXEME Hacel0BaHMs (CXeMa MOKET OTJINYAThCS)

8. Paspabotaiite kacc MaccuB, KOTOPBII COAEPKHT: MEPETrPy3Ky KOHCTPYKTOPOB, AECTPYKTOP, METOA
BBIBOJIa DJIEMEHTOB U JPY)KECTBEHHYIO (YHKIUIO, OIpPENEesSIoNlyl0 HOMEp IepBOM M3 CTPOK, HE
COZIep KAIINX HU OHOTO MOJIOKUTEIHHOT0 3JIeMeHTa ((hopMyIHUpOBKa PYHKIIUU MOXKET OTIMYATHCS).

0. Hamummre knace Ctynent. CTpyKTypy Ki1acca MpoJ yMaiTe caMOCTOSITENBHO.

10.  Hanummure kiacc ToBap. CTpyKTypy Kiacca MpoyMaiTe caMOCTOSTENbHO.



Kpurtepun onenuBanus:

- 84-100 OGamioB (OLIEHKA «OTJIIMYHO») — M3JI0KCHHBIA MaTtepuain (paKkTUYECKH BEPEH, HATHYHUE TIyOOKHX
WCYEPMBIBAIOIINX 3HAHUW B O0BEME TMPOWIECHHOW MPOrpaMMbl JUCHHUILUIUHBI B COOTBETCTBHH C
MOCTaBJIEHHOM MPOrpaMMOil Kypca LeNbl0 00y4eHHUs; TPaBUIIbHbIE, YBEPEHHbIE NEHCTBUS MO MPUMEHEHHUIO
MOJyYCHHBIX HABHIKOB M YMEHHMH INPH PEHICHWH MPAKTUKO-OPHUEHTHUPOBAHHOTO 33JaHHUs, T'PaAaMOTHOE U
JIOTUYECKH CTPOMHOE U3JI0KEHHE MaTepuana Ipu OTBETe, YCBOCHHE OCHOBHOM U 3HAKOMCTBO C
JOTIOJIHUTEIIBHOM JIMTEPATYPOH;

- 67-83 OGamtoB (OLIEHKA «XOPOIIO») — HAJIWYUE TBEPIBIX W JIOCTATOYHO TIOJHBIX 3HAHMH B 0OBEME
NPOIIEHHON MPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUHU C LENbIO OOYYECHHs, MPAaBHIbHBIC ICHCTBUS IO
MPUMEHEHUIO HaBBIKOM M YMEHU MPU PEeLICHUH MPAKTUKO-OPUEHTUPOBAHHOTO 3a/IaHUsl, YETKOE U3JI0KECHHE
MaTepuaa, JOMyCKatTCs OTACIbHbBIC IOTUYECKUE M CTHIIMCTUYECKNE TIOTPEIIHOCTH, 00yYarOIIUIACs YCBOMI
OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBaHHYIO B paboueil mporpaMmme TUCHUIUINHBI;

- 50-66 6GamioB (OLIEHKA «YJOBJICTBOPUTEIHHOY) — HAIMYME TBEPABIX 3HAHUHA B 00beMe IPOHICHHOTO Kypca
B COOTBETCTBUU C II€JIbI0 OOYYEeHHs, H3JI0)KEHHE OTBETOB C OTICIbHBIMU OIIMOKAMHU, YBEPEHHO
UCTPABJICHHBIMU TIOCJIE€ JIOTIOJIHUTENBHBIX BOIPOCOB; MPABHIBHBIC B IEJIOM ACHCTBUS MO MPUMEHEHHIO
HABBIKOM U YMEHMI [P PEIICHUU MTPAKTUKO-OPHUEHTUPOBAHHOT'O 3a[aHMS;

- 0-49 OannoB (OlLEHKA «HEYIOBJIETBOPUTEIHHO») — OTBETHI HE CBSA3aHBI C BOINPOCAMH, HATMYHE TPYOBIX
OLIMOOK B OTBETE, HEITOHUMAHKE CYIIHOCTH U3JIaraéMOro BOIPOCa, HEYMEHHUE TPUMEHSITh YMEHHS U HaBBIKU
OpU pEIICHUH TPAKTUKO-OPUEHTUPOBAHHOTO 3aJlaHMsl, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIOJTHUTEJIHHBIEC M HABOJSIINE BOMIPOCHL.

Omnpoc 1 cem

1. [TpunnMnBI BBIOOpA S3bIKA IPOrPAMMUPOBAHUS AJIs PELICHUS 3a7a4u
2. CoBpeMeHHbIE TCHICHIMH B MHPOPMATUKE W MPOTPAMMHPOBAHUU JUIS PEIICHHS OIPEeICHHOTO
KJIacca 3aaHuil.

CoBpemennble moaxo s s Beioopa U T-cTeka B pazpadotke I10.
[TpaBuiia coctaBneHus: 6I0K-CXEM.

[TpenmymiecTBa 0OBEKTHO-OPUEHTHPOBAHHBIX SI3BIKOB.
[TpeumyiiecTBa METOJOB CTPYKTYPHOTO MTPOTrPAMMHUPOBAHHUS
Oco06eHHOCTH PYYHOT'O TECTUPOBAHUSI.

Konrtpomnbnbie Touku. Touku ocTaHOBA.

[TpaBriIa KOMMEHTHPOBAHUS IPOTPAMMHOTO KOJIA.

0.  Brigenenue uaeu NpeACTaBICHHOTO PELICHUS

1.  Bo3MOXHOCTH U (YHKIIMOHAJ ONEpaTOpOB BBOAA\BBIBO/IA (COUL 1 Cin).
12. Oyukiun oudbarnorekn math.h.

13.  Omeparop BeIOOpa Switch.
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14.  CH0XHOCTb aITOPUTMUYECKOTO PEIICHUS

15. Pabora ¢ namsThI0.

16. JIMHAMUYHOCTb.

17. O6ocHOBaHME BHIOPAHHBIX TUIIOB JaHHBIX B IIPOEKTE.

18. Ornpenenenue Knacca.

19. [TonsiTne 0O6bEKTa M SK3EMILISIpa Kiacca.

20.  OO6paboTKa 37€MEHTOB MaCCHUBOB.

21.  VYxasarens this.

22.  OyHKIMHU MOTOKOBOTO BBOJa\BhIBOIa naHHbIX Printf() u scanf().
23.  IIporpamMupoBaHUE IUKIMYECKUX AITOPUTMOB.

24.  Cexuuu private, protected, public.

Kpurepun onenuBanus:

. 1 Gayut BeICTABIISETCS OOYUAIOMIEMYCsI, €CIIM U3JI0KEHHBIA MaTeprual GaKTHICCKH BEPEH U
JIOTUYECKU 0OOCHOBAH.
. 0 GayoB BBICTABISIETCS] O0YYAIOMIEMYCS, €CITU M3JI0KEHHBIA MaTepuan (pakTHUYeCKH He BEPEH U

JIOTMYECKU He 00OCHOBAH.
MakcumanbHOe KOJMUecTBO 0asuioB 3a 1 cemectp: 24 Gaiia



Omnpoc 2 cem

Onummure NOHITHE KOHCTPYKTOPA.
OnuimTe MOHSATHE AECTPYKTOPA.
[Tomumopduzm

Nuxancynsamusi.

Hacnenosanue

HpyxecTBeHHBIE () YHKIIHH.
Oco0EeHHOCTH, UCITOJIL30BaHUE.
Jpy>XecTBEeHHbBIC KJIACCHI.
Oco0eHHOCTH, UCITOJIL30BaHUE.

0. Oco6ennoctu adcrpakuuu B OOIL.
1.  Posp BupryasnbHbix kiaccos B OOIIL.
12. Cospemennbie UT-cTeku B pazpadotke [10
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Kpurepun oueHuBaHms:

. 1 Gann BeIcTaBIsIeTCS O0YYAIOIIEMYCsl, €CII W3JI0KEHHBIN MaTepuall (PaKTHYEeCKU BEPEH U
JIOTMYECKH OOOCHOBAH.
. 0 GayIoB BBICTABIISIETCS 0OYYAIOLIEMYCSI, €CIIM M3JI0KEHHBIH MaTepuai (pakTHIecKH He BEpEH U

JIOTUYECKH HE 0OOCHOBAH.
MaxkcruManbHOE KOJIMYECTBO OaJIioB 3a 2 cemectp: 12 6amios.

JlabopaTopHble 3a1aHus

1 cemectp
Pa3znen 1«CTpyKTYpBI JAHHBIX)

Jlaboparopnoe 3amanue Ne 1.1(5 6ammoB)
Pemenwne 3a1aun mo MaTeMaTu4ecko 00paboTKe TaHHBIX, IPUMEHEHH TPUTOHOMETPUUYECKUX (PYHKITHH.

Jlaboparoproe 3aganue Ne 1.2 (5 6ayioB)
Pemennie pa3BeTBISIONIUXCS aTOPUTMOB.

JlaGopatopnoe 3ananue Ne 1.3 (5 6ayioB)
Penrenne nuKIMYECKUX alNrOPUTMOB.

Jlaboparopnoe 3ananue Ne 1.4 (5 6aioB)
ITporpammupoBanue ¢ ucrnonb3oBanueM GyHKIM u pekypcuil. [leperpyska QyHKIMMA.

JlaGopatopnoe 3ananue Ne 1.5 (5 6anioB)
[IporpamMMupoBaHue C WCHOJIB30BAHUEM OJHOMEPHBIX MACCHBOB: IIOMCK, 3aMEHa M IIepeCTaHOBKA
3JIEMEHTOB.

JlaGopatopnoe 3ananue Ne 1.6 (5 6aioB)
[IporpaMMupoBaHue C HCIOJIB30BAaHHEM JBYMEPHBIX JTUHAMHYECKHX MAacCHBOB: IIOWMCK, 3aMeHa |
NEPECTaHOBKA DJIEMEHTOB.

JlaGopatopnoe 3ananue Ne 1.7 (5 6anioB)
[TporpamMupoBaHUe ¢ UCTIONB30BAaHUEM JTHHAMUYECKAX OJHOMEPHBIX MacCHBOB.

Jlabopartopnoe 3amanue Ne 1.8 (5 6ayoB)
[IporpaMMupoBaHue C HCIOJIB30BAaHUEM JUHAMHUYECKUX JIBYMEPHBIX MAcCHBOB: 00pa0OTKa 3JIE€MEHTOB
MaccHBa, IMaroHaiy, nepenada Maccupa B QyHKIIUU.



Kpurtepun onenuBanus:

5 0. — 3a71aHME BBITIOJTHEHO BEPHO;

4 0. — ipu BBITIOJIHEHUH 33/I1aHUS OBLIN TOMYIIICHBl HETOYHOCTH, HE BIUSIONIUE HA PE3YIbTAT;
3 0. — pu BHITIOJIHCHUH 3a/1aHKS OBLITH JIOMYIIEHBI OIUOKH;

2-1 6. — ipu BBITIOJTHEHUH 3a/1aHUS OBLIN JIOMYIICHBI CYIIIECTBCHHBIE OITHOKY;

0 0. — 3aaHue He BBITOJIHEHO.

Pa3znen 2 «KAnroputMbl 00padoTKH TaAHHBIX)

Jlabopartopnoe 3amanue Ne 1.9 (9 6aioB)
[TporpamMMupoBaH#e ¢ UCTIOIB30BAHUEM CTPOK

Jlaboparopuoe 3aganne Ne 1.10 (9 6amioB)
[TporpaMmMupOBaHKE C UCTIOJIL30BAHUEM CTPYKTYP

Jlaboparopnoe 3amanue Ne 1.11 (9 6amnoB)
Pabora c ¢aitnamu: crannaptaeie OubanoTeku u QyHKMH 1o padore ¢ daitmamu. O6padorka aiinos B
MMOTOKOBOM pexknuMme. [Ipsmoit noctyn k ganHbIM ¢aiina. Pabota ¢ anemenTamu ¢aitnos. UreHue/3anuce.

Jlaboparopnoe 3amanue Ne 1.12 (9 6amioB)
CopTupoBKa 10 KITIOYY JICMEHTOB MaccuBa. MeToJT COPTHPOBKH: ITy3bIPhKOBasi, BCTABKAMHU, BEIOOPOM.

Kputepuu oneHuBanus:

9 0. — 3a71aHKE BBITIOJHEHO BEPHO;

9-7 6. — ipu BBITIOJTHEHUH 3a/IaHUS OBLIN JIOMYIIICHBI HETOYHOCTH, HE BIUSIONINE HA PE3y/IbTAT;,
6-4 0. — pu BBIMIOJIHEHUH 33aHUSI OBLTU TOMYIICHBI OIINOKH;

3-1 6. — mpu BHIMIOIHEHUH 3aJIaHHsI OBLIH JOMYIICHBI CYIIECTBEHHBIE OITNOKH;

0 6. — 3amaHue HE BHIMOJHEHO.

Kpurepun oueHuBanmsi:
Bbasnel mo kaxxaomy 3a1aHUIO TPOCTABIICHBI B CKOOKAX.
MaxkcruManbHOE KOJTMYECTBO 0aJIOB, KOTOPHIE MOTYT OBITh MOTYYEeHBI 00yUYaIOLUMCS B ceMecTpe, - /6.

2 cemecTp
Paznen 3. «SI3bIKM IPOrpaMMHUPOBAHUS

Jlaboparopnoe 3ananue Ne 2.1 (3 6anna)
Pa3paboTka nmporpaMmmMebI-Ki1acca, coaepsKaIiei arpuOyThl, METOABI Kiacca.

Jlaboparopuoe 3aganue Ne 2.2 (3 Ganna)
Pa3paboTka nporpaMmMbl-Kiiacca, METObI Kilacca. 3alluiieHHOCTh. [lepeonpeaenenue onepanuii

Jlaboparopnoe 3ananue Ne 2.3 (3 6anna)
PeannzoBath 00beIMHEHNE HECKOIBKUX MMPOEKTOB B OJIHO PEIICHHE

Pa3nea 4. «IIpakTnyeckoe MHKeHEPHOE IPOrPaMMHUPOBaHHE»

JlaGopatopnoe 3ananue Ne 2.4 (3 Ganna)
PazpaboTka mporpaMMbl ¢ KOHCTPYKTOPOM U IECTPYKTOPOM C UCIIOJIB30BaHUEM Iadiiona. VHUImamm3anms
cBoiictB. Const meroxpl kiacca. Pa3paboTka mnporpaMMbl ¢ KOHCTPYKTOPOM U JIECTPYKTOpPOM 0Oe3
ucnons3oBanus mabnona. Code - OSS

JlaGopatopnoe 3ananue Ne 2.5 (5 6aioB)
Peanusanus OpOrpaMMHOTO KOJA, WCIOIB3yS HACIENOBaHUME KIAcCoB. Pa3paboTka mporpamMMbl
MHOKeCTBEeHHBIM HacienoBanuem. Code - OSS



Jlaboparoproe 3aganne Ne 2.6 (5 GaoB)
Paspabotka ¢ynxumii-npyseii u obpamenue k aum. Code - OSS

Jlaboparopnoe 3amanue Ne 2.7 (5 6amioB)
Pa3paboTka kitaccoB-apy3eit u oOpalieHne K HuMm.

Jlaboparopuoe 3aganne Ne 2.8 (5 GaoB)
Pa3paboTka BUPTyalIbHBIX METOIOB, A0CTPAKTHBIX KJIACCOB.

Jlaboparopuoe 3aganne Ne 2.9 (5 GaoB)
Pa3zpaboTka 1ma610HOB KJ1acCOB.

Jlaboparopnoe 3amanue Ne 2.10 (6 6amioB)
Pa3paboTka anroputMa mo B3auMoJIeHCTBUIO ¢ 6a30i qaHHbIX MySQL

Jlaboparopuoe 3aganne Ne 2.11 (6 6amioB)
Pa3zpaboTka muHaMuueckor OMOIMOTEKH.

Jlabopartopnoe 3amanue Ne 2.12 (6 6amioB)
Pa3paborka anropurMa o muppoBaHUIO JaHHBIX.

Kpurtepuu onennBanus:

banel mo kax1oMy 3aJJaHUI0 IIPOCTABIICHBI B CKOOKAX.

HenpasuiibHoe BbinosiHeHUE 3a1aHus — 0 6aJsioB.

MakcumanbHOe KOJMYECTBO OajUIoB, KOTOPBIE MOTYT OBITh IIOJIYYEHBI OOydYarolMMCS B TEYEHHE 2
cemecTpa, - 95.

HNunuBuayanbHoe 3aganmne (2 cemectp)

1. «Pa3paboTtka npoekta (IporpaMMHOTO MOJYJIsI) aBTOMATH3AIlMN PACTIMCAHUS 3aHATUNA B YHUBEPCUTETE:
B cucreme MOMKHBI MOANEPKUBATHCA PEXKUMBI TOMCKA 3aHATHA MO 3aJaHHOMY KpUTEpUIO (Bpems,
IpenojaBaTelib), perucTpalyy 3aHsITHH, yueTa 3aHATHH 110 TUITY, TeHEpalluy PaclMCaHul.

2. «Pa3paboTka mpoekTa (IMPOrpaMMHOTO MOJIYJs) aBTOMAaTH3alMU OMONMHOTEKHW»: B cuctemMe MOIKHBI
MO/IEPKUBATHCS PEKUMBI TTIOMCKA KHUTH TI0 33JJaHHOMY KPUTEPHIO (aBTOP, Ha3BaHME), 3aKa3a KHUTH, yueTa
KJIMEHTOB U KHUT B KHUTOXPAHUJIUINE, BBIJAYd OTYETOB IO 3ampocaM (MECTOHAXOXKIEHHE KHUTU B apXHBE
WK €€ OTCYTCTBHE), BbIJIaUM JOKYMEHTOB O JOJKHUKAX.

3. «Pa3paboTka mpoekTra (MPOrpaMMHOTO MOJIYIsA) aBTOMAaTU3allMK IIKOJb»: B cucTeMe MOMKHBI
MOJ/ICPKUBATHCSI PEKUMBI ydeTa KJIAaCCOB M YUYCHHMKOB B HHUX, PETHCTpPAllUd HOBOTO Yy4Y€HWKa, ydeTa
MOCENIAEMOCTH 3aHATUI U OLICHOK y4YalIuXcsl, TeHEepaluy OTUYETOB MO YCIIEBAEMOCTH YUCHUKOB.

4. «Pa3paboTka mpoekTa (IporpaMMHOTO MOYJIsl) TMOJUKIMHUKKY: B crucreMe MOMKHBI MOAIEPKUBATHCS
pPeKHUMBI y4eTa JOKTOpPOB M TMAIlMEHTOB, TIOMCKAa TAI[MeHTa M0 3aJaHHOMY KPUTEPUIO, aHalIn3a
3a00J1€eBa€MOCTH 110 palioHaM, IO MecsLlaM U BbIJa4M CIIPaBOK O OOJIE3HHU.

5. «Pa3pabotka mpoekTa (MPOrpaMMHOTO MOMAYNS) AaBTOMATHU3AIMKM AanTeKu»: B cucteme MOMKHBI
MOJ/IEPKUBATHCS PEXKUMBI TIOMCKA JIEKApCTBA TI0 3aJIaHHOMY KpUTEpHIo (Ha3BaHHeE, OOJIE3Hb, IIeHa), 3aKa3a,
MOKYIIKM U y4yeTa JIEKapCTB, aHaju3a CIpoca Ha JIEKapCTBa B 3aBUCHUMOCTU OT CTOMMOCTH, BPEMEHHU TOJa U
T. 1., BBIJIaYH COOTBETCTBYIOIIUX OTYETOB.

6. «Pa3paboTka mpoekTa (MPOTrPpaMMHOTO MOMYJS) aBTOMAaTH3allUd My3es»: B cucreMe TOMKHBI
MOJ/ICPKUBATHCSI PEKUMBI ydeTa MOCETUTENIEH W DKCIIOHATOB MYy3€sl, PETHUCTPAIlid HOBBIX JKCIIOHATOB,
MOMCKA HKCIIOHATOB MO 3aJaHHOMY KpUTEpHUIO (Ha3BaHHWE, 3M0Xa U T. J.), y4eTa JOXOJOB U PAcXOOB,
CBSI3aHHBIX C IPOBEJCHUEM SKCKYPCHH, BbIZJaUl OTYETOB I10 3aIIpOCcaM.

7. Coznmanue cucteMbl 0OMEeHa Coo0IIeHUusIMHU Yepe3 mpotokon TCP.

8. Cozmanue cuctemMbl 0OMeHa N300pakeHusIMH (BUA€0) yepe3 nmpoTokosa UDP.

9. Co3pnanue FTP knuenra.



10. ITpumenenue coBpemenubix UT B pabore koMMHBOSDKEpa (aIMUHUCTPATOPA, PUIITOPA, MEHEIKEPA 110
3aKymKaM, MEHEDKepa M0 MpoaakaM, MEHEDKepa IO yCiIyraM, TOBapoBela, B padOTe AIEKTPOHHOTO
Ou3Heca U T.1.).

OOyuaromumMcsi caMOCTOATEIIBHO MOKET OBITh BBIOpaH WHAMBUAYalIbHBINM cTek WT-texHomoruii, B Tom
YHCIIe HAMPABJICHHBIA HA AJITOPUTMBI Pa3pabOTKH BEO-MOIYIJICH, CSS-CTHIICH, UTp, TpadUKH, CMS-CUCTEM,
Crm-cucTteM, Ha MOOWIBHYIO WJIM KpPOCCIUIaT(OPMEHHYIO pa3pabOTKy, CHCTEMHOE NpPOrpaMMHPOBAHHUE
(peectp, ciykObl, IpaiiBepa), MPAKTUKY UCHOIB30BaHUS (HYPEHMBOPKOB, KPUNTOrPaQPUUECKUX alTOPHUTMOB,
pa3paboOTKy MPOCTEHINET0 aHTUBUPYCHHKA, MPAKTUKY TECTUPOBAHHUS HCXOIHOTO Koja, cpaBHeHue IDE,
S3BIKOB MIPOrpaMMHPOBAHUS, KOMIMIATOpoB, 0a3 manHbix (SQL u NOSQL Texnomoruu), TeopHrio
aNrOPUTMOB (pa3HbIE CIIOCOOBI peaTu3alliy, MPON3BOIUTEILHOCTD ), 3AIIMIIEHHBINA TPOTrPAMMHBIA KOJT U T.JI.

TpeGoBanus kK opopMIIEHUIO HHANBUAYAILHOTO 3aaHusl IpuBeeHbl B [Ipunoxxenuu 2.

Kpurepun oueHuBanmsi:
- 16-33 OGamma — paspaboTaHHBI HHTEpdENc NporpaMMbl U €€ (QYHKIHMOHAIbHBIE BO3MOXXHOCTH
COOTBETCTBYIOT TPEOOBAaHUAM 3aJaHMsl; TEKCTOBOE ONHCAHHE COCTABJIIEHO B IOJHOM 00BEME; Iporpamma
paGotaer 06e3 cOoOeB sl BCEX THIOBBIX JKCIHEPUMEHTOB, Ui KOTOPBIX OHAa pa3pabaThiBanach,
IIPEJyCMOTPEHA 3allliTa OT BBOJAa HEKOPPEKTHBIX JaHHBIX; O0O0ydaroluiica Iokas3aja cBOOOAHOE BiaJieHHUE
TEMaTUKON MpOEKTa, 3HAHWE HCHOJIb3YEMbIX KOMIIOHEHTOB, MX CBOMCTB M CHELMAJIBHBIX (PYHKIIMIA;
M3JI0KEHHBbIM MaTepuasl ()aKTUYECKH BEpEH, Haluuue TIIyOOKHMX HMCUEpIBIBAIOIIMX 3HAaHUM B pamKax
IIPOMICHHON NPOTrPaMMBbl; MPAaBWIbHBIC, YBEPEHHBIE ICHCTBUA IO IPUMEHEHUIO IOJYYCHHBIX YMEHUH H
HaBbIKOB Ha IIpakTHKe, YCBOGHHE OCHOBHOW M  JIOMOJHUTEILHOW JUTepaTypbl, pabota cC
npodeccHOHaTbHBIMU 0a3aMH TaHHBIX;
- 0-15 6amnoB — pazpaboTaHHbINi HHTEpdEIic mporpaMMbl U ee (PyHKIIMOHAIbHBIE BO3MOKHOCTH HE B TIOJIHOM
Mepe COOTBETCTBYIOT TPEOOBAaHUSAM 3a/IaHUs; TEKCTOBOE OIMCAHHME COCTABIICHO HE B IOJHOM OOBEME U He
JOCTaTOYHO aKKypaTHO; mporpamMma pabotaeT 0e3 cOoeB, HE AJIs BCeX TUIOBBIX 3a/ad, /Uil KOTOPBIX OHA
paspabarbiBasiach, HE MPEIYCMOTPEHA 3allUTa OT BBOJA HEKOPPEKTHBIX JTAHHBIX; OOYYAIOUIMICS TOKa3ajl
ciabble 3HAHUS 0 TEMAaTUKE MPOEKTAa; HENpPAaBUJIIbHBIC B IIEJIOM JEHCTBHMS IO NMPUMEHEHUI0 YMEHUH U
HAaBbIKOB Ha IIPaKkTUKE, OTCYTCTBME€ MaTepuaja M3 OCHOBHOM U JOIOJIHUTEIbHOM JIUTEPATypbl H
npodeccoHaIbHBIX 0a3 TaHHbIX;
3 MeTtoanyeckue MaTepHuaJibl, ONpeaesiole Npoueaypbl OLeHUBAHUS 3HAHUI, YMeHHUIi, HABHIKOB U
(11M) ONBITA AeATETbHOCTH, XaPAKTEPHU3YIOLIUX 3Tanbl (POPMUPOBAHUA KOMIIETEHLMIA
[Ipoueayps! OlleHUBaHMSI BKJIIOYAIOT B ¢€0s1 TEKYIIUN KOHTPOJIb U POMEKYTOUHYIO aTTECTALIMIO.
Texkymmii KOHTPOJIb  yCIIEBAEMOCTH IMPOBOJUTCA C  HUCIOJIB30BAHUEM  OLIEHOYHBIX  CPENCTB,
MIPE/ICTABICHHBIX B M. 2 JaHHOTO NPUJIOKEHUS. Pe3ynbTaThl TEKYLIEro KOHTPOJIS AOBOASTCS 10 CBEACHUS
CTYIEHTOB JIO TPOMEXYTOYHOM aTTECTaLlMH.

IIpomexyTouHasi aTTecTAUMA IPOBOJIUTCS B JOpME 3a4eTa, IK3aMeHa.
3ayeT MPOBOAUTCS MO OKOHYAHUU TEOPETHYECKOro OOy4eHHUs A0 Hauyala HK3aMEHAllMOHHON CeCCHH.
KonnuectBo Bonpocos B 6uiiere — 3. IIpoBepka OTBETOB U 0OBSBIIEHUE PE3YIbTATOB MPOU3BOAUTCS B JACHD
3ayeTa.
DK3aMeH NPOBOJAUTCS IO PACHUCAHUIO MPOMEXYTOYHOW arTecTallii B NMUCbMEHHOM Buze. KoinuecTtBo
BOIIPOCOB B 3K3aMeHallMOHHOM Omiiete — 3. IIpoBepka OTBETOB M 0OBSBICHHE PE3YJIbTATOB IPOU3BOIUTCS B
JIeHb YK3aMeHa.
Pe3ynbrarel arrecranuu 3aHOCATCS B 3K3aMEHALMOHHYIO BEJOMOCTb M 3a4ETHYIO KHMIJKKY CTYIEHTA.
CryneHTsl, HE MpOLIEANINe TPOMEKYTOUHYIO aTTECTAllMI0 MO IpaduKy CECCUH, JOJKHBI JTUKBUIUPOBATH
3aJI0JKEHHOCTh B YCTAHOBJIEHHOM MOPSAKE.



IIpunoxenne 2
METOAUYECKHUE YKA3AHMUSA 11O OCBOEHUIO JNCHUIIJIMHBI

VY4eOHBIM IJITaHOM IIPEYCMOTPEHBI CIIEAYIOIINE BUIbI 3aHITUMN:

- JIEKLIUH;

- 1abopaToOpHBIE 3aHATHSL.

B Xxoze NEeKUMOHHBIX 3aHATUHA pPACCMATPUBAIKOTCA TEOPETUYECKHE BONPOCHI € YYETOM IPAKTHKO-
OPUEHTUPOBAHHOCTH M3y4aeMOH IMCUUIUIMHBL, JAIOTCS PEKOMEHIAIMH JJIsI CAMOCTOSATEIBHOM PabOThl U
MOJITOTOBKE K TAOOPATOPHBIM 3aHATHSIM.

B xome nabGopaTopHBIX 3aHATUH YrAyONsiOTCS W 3aKpeIUBIIOTCA 3HAHUS CTYJEHTOB [0 PsIy
PAacCCMOTPEHHBIX Ha JIEKIMSIX BOMNPOCOB, PA3BUBAIOTCA HABBIKM IPOrPAMMHUPOBAHMS, IPOEKTUPOBAHUS U
PYYHOTO TECTUPOBAHMS UCXOIHOTO KOZA, TPUMEHEHHSI METOJIOB M TEXHOJIOTHHA pa3pabOTKU MPOrpaMMHOTO
o0ecrneueHusl.

[Tpu moaroTOBKE K 1a00PATOPHBIM 3aHATHIM KaXIbIi 00yUJarOIIUNACS TOJIKEH:

— U3yYUTh PEKOMEHOBAHHYIO YUYEOHYIO JIUTEPaTypy;

— U3Y4UTh IIPAKTUYECKUE IPUMEPBI, PACCMOTPEHHBIE Ha JICKLUSAX;

— IOATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMON TEME.

Ilo cormacoBaHuio ¢ mpenojaBaTeleM CTYACHT MOXET IOArOTOBUTh MHIMBHIyAIbHOE 3anaHue. B
MPOLIECCEe MOATOTOBKHU K Ja00paTOPHBIM 3aHATHSAM CTYACHTHI MOTYT BOCHOJIb30BaThCS KOHCYIbTAIMSIMU
IIPENOIaBaTelIs.

Bomnpocel, He paccMOTpeHHBbIE Ha JEKIUSIX H J1a0OpaTOPHBIX 3aHATUSX, JOJDKHBI OBITH HM3y4YECHBI
CTYICHTAMH B XOJI€ CaMOCTOSITEIbHON paboThl. KOHTPOIh CaMOCTOSTENBHOW padOThl CTYACHTOB HaJ
y4eOHOW IporpaMMoii Kypca OCYIIECTBISETCS B XOAE 3aHATUN METOJOM OINpOca WM IPU BHIIOTHECHUH
71a00paTOPHBIX 33JaHHUi C y4ETOM HHAWBUAYAIIBHOCTH M TBOPYECKOTO pEIIEHHsS anroputmMoB. B  xonme
CaMOCTOSITENTLHOM paboOThl KXl CTYAEHT O005S3aH MNPOYUTATh OCHOBHYIDO U TIO BO3MOXXHOCTH
JOTIOJIHUTENBHYIO JINTEPAaTypy MO H3y4aeMOM TeMe, JONOJHUTh KOHCIEKTHI JICKIUMN HEIOCTAIINUM
MarepuaioM, BBIIMCKAMU M3 PEKOMEHJOBAaHHBIX NIEPBOMCTOYHUKOB. BBIIENINTh HEMOHSATHBIE TEPMUHBI,
HalWTH WX 3HAYECHHE B DHIMKIIONEINYECKHUX CIOBAPSX.

CTyneHT [OJDKEH TOTOBUTHCSA K MPEACTOSIIEMY J1IaOOpaTOPHOMY 3aHATHUIO MO BCEM, OOO3HAUYEHHBIM B
paboueii mporpamMme JUCIHUILTHHBI BOIPOCAM.

JUis OATOTOBKU K 3aHATHAM, TEKYLIEMY KOHTPOJIO U MPOMEKYTOUHOM aTTECTAllMM CTYIEHTBI MOIYT
BOCIIOJIb30BAThCS AJIEKTPOHHO-OMOIMOTEUHBIMU cHUcTeMaMu. Takke oOyuaroluecss MOryT B35Th Ha JIOM
HEOOXO/AUMYIO JIUTepaTypy Ha aOOHEMEHTE YHHUBEPCUTETCKONM OHMOIMOTEKH WM BOCIOJIb30BAThCA
YUTAIBHBIMU 3aJ1aMHU.

MeTtoauyeckue peKkoMeHAAINHU 110 0P OPMIICHUIO HHAUBHUYAJIbHOI0 3a/IaHHS.

Pabota nomkHa coxepkaTb TEOPHIO OTHOCHUTENBHO BBIOpaHHOM MpeaMeTHOW oO0NacTH: MOHATHS,
olnpeseNeHus, KpaTkas HUCTOpus, KiacCU(UKALNK, BO3MOXHOCTU MPUMEHEHHUS, IUIIOCHI M HEJAOCTaTKH; a
TaKke  00s3aTebHO  NpPaKTWKAa  MpPUMEHEHHs  BblOpaHHOro  MHcTpyMmeHtapus, IDE,  s3bika
MIPOrpaMMHUpPOBaHUsI, OMOIMOTEKH, BKJIOYAsi CKPUHBI pPa3pabOTKH (MIPUMEHEHMs) WHIAWBUIYaJIbHOTO
IIPOEKTA.

NuauBuayanbHOe 3a/laHu€ BBIMOJIHAETCS C YYETOM NPUOOPETEHHBIX 3HAHUM IO JAaHHOM TUCHUIUIMHE U
MHTepeca 00yJaroIerocs.

OCHOBHBIMU 3TariaMy BbINOJIHEHHS] UHIUBUAYaTbHOTO 3a/IaHUS SBIISIOTCS:

1. IlocraHoBKa 3a1a4H.

2. IlocTtpoenne Moaenu.

3. Pa3paboTka anropurMma.

4. Peanuzanus airopuTMa.

5. IIpoBepka 1 TECTUPOBAHUE UCXOAHOIO KOJA.

6. CocraBieHue oTyera.

ITocTaHoBKa 3a7a4yd. DTO HAYaJbHBIM 3Tal U HAUMHAETCS OH C O3HAKOMJICHHS 3a/ladyeil U PEeKOMEHIyeMOn
nuteparypoil. [lpexae uyem pemarh 3amady, HEoOXoAuMoO ee TouHO chopmynupoBaTh. [Ipomecc TouHOM
(hOpMyIHPOBKY 3a7a4l CBOJIUTCS K MTOCTAHOBKE MPABMIIBHBIX BOIIPOCOB:




[ToHsITHA TN TEPMUHOJIOTHS, HCIIOIb3yeMasl B TIPEIBAPUTEILHON PopMyTupoBKe?

Uto mano? Yto Hy>KHO HATH?

Kak onpenenuts pemienne?

Kaknx naHHBIX HE XBaTaeT U BCE JIM OHU HYKHBI?

SIBASIFOTCS JTM KaKKe-TO MMEIOIIMECs JTaHHbIe Oecrionie3HpIMU? Kakue cienansl JomymeHus?

Bo3MmoxHBI U npyrue BONPOCHI B 3aBUCHMOCTM OT KOHKPETHOW 3a7aud. TOYHYHO NOCTaHOBKY 3aJauu
Heo0x0IuMO cHOpPMYITHPOBATH B MPOIIECCE KOHCYIBTAIUH C MIPETIOaBATEIICM.

Iloctpoenue monenu. 3afaya YETKO MOCTaBlieHa, HYXKHO CHOpPMYIMPOBATH AJIsi HEE MAaTeMaTHYECKYIO
MOJIeTIb. DTO OYCHb BAXKHBIM IIAr B MPOLIECCE PEIICHHUs, W €ro HaJlo Xopoio obaymars. Beibop monenn
CYLIECTBEHHO BIIMAET HA OCTAJIbHBIE JTalbl B MpoOLEcce peleHUus. bOoNpIIMHCTBO 3ahad  JOJIKHO
paccMaTpuBaThCs MHAUBUAYAIBHO.

[Ipucrynas x pa3paboTke MOAENH, CIeAYeT 3a7aTh [0 KpaiiHel Mepe HECKOJIBKO OCHOBHBIX BOIIPOCOB:
CymiecTByeT Jiu MaTeMaTuueckasi BEJIMYMHA, aCCOLMUPYEMasi C HCKOMBIM Pe3yJIbTaToOM?

Kakue marematuueckue CTpyKTypbl OOJIbIIIE BCETO MOAXOIAT AJis 3aaun’?

Nmerorcst i kakue-HUOYIb MOJIE3HBIE OTHOIICHUS MEXTY O0BEKTaMH MOJCIIN?

CylecTBYIOT JIM pEeLICHHbIE AHAJIOTMYHbIE 33a]1a4u?

BonbIIMHCTBO pemaeMbIX 3a/ay, KaK MPaBHIO, SBISIFOTCS MOAM(DHUKAIMAMHU paHEe PEHICHBIX U IS
MIPOJIBM>KEHUS BIIEPE] PUXOAUTCS PYKOBOACTBOBATHCS HAKOIUIEHHBIM ONBITOM.

CnenaB BBIOOp MaTeMaTHYECKOM CTPYKTYpBI, 3ajady CieAyeT MepegopMylIupoBaTh B TEPMHHAX
COOTBETCTBYIOIINX MaTEeMaTUYECKUX OOBEKTOB.

Pa3paborka anroputma. Kak TOJNBKO 3aa4a 4€TKO MOCTABIICHA U JIJISl HEe MOCTPOSHA MOJIEIh, HE0OX0IUMO
MPUCTYNHUTHh K pa3paboTke anroputMma ee peuieHus. Beibop Merona pa3pa®OTKH, CHIIBHO 3aBUCAILIUN OT
BBEIOOpA MOJIEITH, MOKET B 3HAUUTEIIBHON CTEICHU MOBJIHITH HA 3()PEKTUBHOCTH aJIrOpUTMa perieHus. J[Ba
pa3HbIX aNropuTMa MOTYT OBITh MPABUJIBHBIMH, HO OYEHb CHUJIIBHO OTJIMYAThCS MO 3¢ (PEKTUBHOCTH.
Jloka3zaTtenbCTBO MPAaBWIBHOCTH ajroOpUTMa — O3TO OJMH W3 HauOoliee TPYIHBIX H3TAloOB CO3JAAHUS
anroputMa. BeposiTHO, HauOonee pacmpocTpaHeHHas Mpoleaypa JoKa3aTelbCTBa MPaBUIBHOCTH
MporpaMMbl — 3TO MPOTOH €€ Ha pa3HbIX TecTax. Eciii BBIAAHHBIE MPOTPaMMOl OTBETHI MOTYT OBITh
MOATBEPKICHBI U3BECTHBIMU WJIM BBIYMCIICHHBIMH BPYYHYIO JAaHHBIMH, BO3HUKAET BBIBOJI, YTO MpPOTrpaMMma
«paboraery. OIHAKO ATOT METOJ PEIKO HCKIIOYAaeT BCE COMHEHMs; MOXET CYIIECTBOBATh Cllydail, B
KOTOpPOM MpOrpaMma «He cpaboTaer.

MOXHO TPEUIOKHUTh CICAYIONIYI0 OONIYI0 METOAMKY JIOKa3aTelbCTBA IMPABUIBHOCTH aQJITOPUTMA.
[Ipeanonoxum, 4TO aIrOPUTM OMKUCAH B BHUJIE MOCIEA0OBATEIBbHOCTH IAroB, CKaxeM, oT mara 0 1o mara n.
Heo6xomumMo mpennoxxuth HeKoe 000CHOBAHUE MPABOMEPHOCTH IS KaXJO0ro Imara. B 4acTHOCTH, MOXKET
noTpeboBaThCs JieMMa 00 YCIIOBUSIX, AEMCTBYIOUIMX J0 U MOCJIE MPONHACHHOTO mara. 3aTeM HeoOXO0IuMOo
MPEAJIOKUTH JI0KA3aTEIbCTBO KOHEUYHOCTH alTOPUTMA, MPU ITOM OYAyT MPOBEPEHBI BCE MOAXOJSIINE
BXOJHbBIE JAHHBIE U MOJTYYEHbI BCE MOIXOIAIINE BHIXOIHBIE TAHHBIE.

Peanuszanus anroputma. HeoOxoauMo mHOCTpOUTH LEAYI0 CHCTEMY CTPYKTYp HaHHBIX (KJIaccoB) Jis
MPEACTABICHUS BaXKHBIX aCIIEKTOB UCIOJIb3yeMon Moaenu. PykoBonactBysach TexHonorueir OOII nmporpamma
JOJDKHA OBITH TPEICTaBIICHa COBOKYITHOCTHIO B3aMMOJAECUCTBYIOMMX O00BEKTOB. ClieyeT BHUMATEIHHO
paccMOTpeTh MPUBEACHHBIE BBIIIE MPUMEPHI C TEM, YTOOBI MOMBITATHCS MPUMEHUTH pa3padOTaHHbIE B HUX
KJIaCChl B KQYECTBE MPOTOTHUIIOB JIJIsi pa3pabOTKH MyTeM HaclieJoBaHUs COOCTBEHHBIX 00bekTOB. [Ipu 3TOM
KENaTeNIbHO MCKIIOUUTH MCIONBb30BAaHHE MHOTUX TN00aIbHBIX MEPEMEHHBIX M CTPOTYIO JIOKAJIH3aIUI0
JMAHHBIX W JIEUCTBUN pamMKaMH OTIEIbHBIX OOBEKTOB, YTO SIBJISETCS OCHOBOM BBICOKOW HAIAEKHOCTHU
MIPOTrpaMMBl.

[IpoBepka mporpammel. [IpoBepka mporpaMMbl MOXKET OBITH OXapaKTepU30BaHA KaK IKCIIEPUMEHTAIBLHOE
MOATBEpKIeHHE Toro ¢akra, 4YTo MporpaMmMa JAelaeT HMMEHHO TO, 4YTO JOJDKHA jenaTh. [IpoBepka
MPOTpaMMBbl  SBJISIETCSI TaKXKE OSKCIEPUMEHTAIBHOW TOMBITKOM YCTAHOBUTH TPAHUIBI HCIIOIH30BAHUS
anroputMa (mpoekTa). HemoctaTouHo MoKazaTh MPaBWIBHOCTH anropuTMma. OKOHYaTeNlbHas IMporpaMma
JOJDKHA OBITH THIATENIBHO MPOBEPEHA M OTTecTHpoBaHa. Kak BRIOpaTh BXOMHBIC JaHHBIC JJIS1 TECTUPOBAHMS?
Ha 3T0T BOmpoCc HEBO3MOXKHO JaTh 00MIero oreera. Jis mo0oro anroputMa OTBET 3aBUCUT OT CIIOKHOCTH
MpOrpaMMBbl, UMEIOIIIETOCS PeCcypca BpEMEHH, a TakKe OT YKCiia BBOJOB (T. €. BAPHAHTOB BXOIHBIX IAHHBIX ),
JUIS KOTOPBIX MOXHO YCTaHOBHTH NPABHIBHOCTH BBIBOJOB, U T.n. OOBIYHO MHOKECTBO BCEX BBOJIOB
OTPOMHO, W TIOJHAs TpPOBEpPKa MPAKTHUYECKH HEBO3MOXkHa. HeoOXoammo BHIOpaTh MHOKECTBO BBOJOB,
KOTOPBIE TPOBEPSIOT KAXKIBIA YIaCTOK MPOTPAMMBI.




CocraBieHre TEKCTOBOW YaCTH MHIUBUAYAJIHHOTO 3afaHus. MHIUBUAYaTbHOE 3a7aHUE JIOJDKEH BKIIOYATh
CIICAYIOIINE Pa3/IeIIbl.

1. Coneprkanue, BKIIOYaOIee HAMMEHOBAaHHUE BCEX PA3/IEIOB M YHKTOB C YKa3aHHEM HOMEPOB CTPAHMII.

2. BBenenue.

2.1 Jlaercs XapakTepUCTHKa TpEAMETHONH 001acTH, K KOTOPOW OTHOCHTCS pemiaeMas 3ajadya Hu
00OCHOBBIBAETCS €€ aKTyallbHOCTb.

2.2 llenb paboOTEHL.

®opmynupyercs Lellb BbIIOJIHEHUS HHAUBUIyalbHOI'O 3a/1aHUs.

2.3 IlocranoBka 3aau.

B stom paspene tpebyercs popmanu3oBaTh 3aauM, yKa3aTh BO3MOXKHbIE OTPAaHHYEHHUS HA UX pELICHUE,
CASE-cpenctBa, UT-TexHONOTHH U T.I.

3. Texanyeckoe 3aganue (MPOTOTHIT).

B cootBercTBUU ¢ BapraHTOM (hOPMYIHPYETCS 3alaHUE 110 UHANBHyaTbHOMY 33aHUIO.

4. TeopeTnueckasi 4acTh, OCBELIAIOIIYI0 TEOPETHUECKUE ACTIEKThI TEMBI;

5. IIpakTrueckas 4yacTh, B KOTOPOH pa3paboTKa IPOrpaMMBbl U €€ pe3yibTaThl.

5.1 Ananu3 u pa3zpaboTka nmpoekTa (OCHOBHOM pasjiesl OTueTa).

JIOJDKeH OTpakaTh pe3ysbTaThl aHaJN3a BO3MOXKHBIX BapUaHTOB PELICHMS 33aJadd M BBHIOOpA Cpea HUX
HauOosiee paunoHanbHOro. IlpuBomATcs MaTeMaTHyecKWe BBIKIAJKA M PUCYHKH, MOSICHAIOLIUE
3aBHCUMOCTH IapaMeTPOB pEIICHUs 3a1adyd OT JaHHBIX. OOOCHOBBIBAETCS BBHIOOP CTPYKTYP MAHHBIX U
OCHOBHBIX omepauuii Haag HUMH. [IpuBOAATCS pe3yabTaThl MOJACIMPOBAHUS MPOrPaMM-IIPOTOTUIIOB (€CiH
OHU WCIIOJIB30BAINCH ISl pa3paboTKu anroputma). Onpenensrorcs UCTOYHMKH U (HOpMAThl MCXOTHBIX
JAHHBIX U COJIEpYKaHUE BbIBOA IPOTPAMMBI.

5.2  Anroputm paGOTBI IPOEKTA.

B sTOM paznene npuBoauTcs 0J10K-cXema alropuTMa IporpaMMmsl.

5.3 Tekct mporpaMMsl.

ITpuBOAMTCS TEKCT IPOTPaMMBbl ¢ KOMMEHTApUSMHU.

5.4 Pe3ynpTaThl MosienMpoBaHus nporpammel Ha [1K.

JIOJKHBI OBITH IPUBEIEHBI PE3YyJIbTaThl TECTUPOBAHUS MPOrpPaMMbl C PAa3JIMYHBIMM HaOOpaMH JaHHBIX, B
TOM YHCJIE U C HEKOPPEKTHBIMH JTAHHBIMH.

6.BrLiBobl.

[IpuBoasTCS KOMMEHTapuM K pe3yiabTaTaM M PEKOMEHIAIMH K JalbHEHIIEMY COBEPIICHCTBOBAHHIO
POTrpaMMBl.

7. Cnucok UCIoIb30BaHHBIX UICTOYHHUKOB.

8. ITpunoxxenns

Bxomtouaror MaTepuanibl WILTIOCTPATUBHOTO M BCIIOMOTATEIBHOTO XapakTepa (Ta0muibl 00biioro ¢popmMara;
JIOTIOJTHUTENbHBIE pacueThl; pacredaTku U mnpod.) [IpuioskeHust 0003HA4alOTCs PYCCKUMH 3arjaBHBIMH
OoykBamu - A, b, B u T.1. (Hanpumep, «IIpunoxxenue Ay), pacniojararorcs B BUJIE 3ar0JI0BKa, 110 LIEHTPY.
Tabmuupl, pucyHku, ¢Gopmyiasl O(GOPMISIOTCS B COOTBETCTBUM C BHYTPHUBY30BCKHUM M3/IaHUEM JUIA
HOPMOKOHTpoJIsi. Ha Bce TaOmuUIl, pUCYHKH, JIUTEPATYypHBIE UCTOYHUKH, TPHIIOKEHHS B TEKCTE TOJDKHEI
OBITh CCBUIKH.

OdopmiieHre HWHIMBHUIYaIbHOTO 3aJaHUs JOJDKHO COOTBETCTBOBATh TPEOOBAHHSIM TOCYIAPCTBEHHBIX
CTaHJapTOB, B T.4. U METOJUYECKUX pekoMeHaanuil By3a (kadenpsl). TekcT paboTsl 10KEeH ObITh HaOpaH
Ha Oenoil Oymare popmara A4 ¢ oHOM cTOpoHBI JucTa. Pazmep mpudra: 12, uarepsan: 1,5. [lons: neBoe —
30 MM, ipaBoe — 10 MM, BepxHee — 20 MM, HIKHEE — 20 MM.



