roy BIO «/ IOHEKUU HALITMOHAJIbHBI YHUBEPCUTET»

®AKYJIBTET MATEMATHKH U UTHOOPMAIIMOHHBIX TEXHOJIOTUHA

Kadenpa npukiaaHoi MaTeMaTHKU U TEOPUU CUCTEM YTIPaBIEHUS
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PABOYASI IPOTPAMMA YYEBHOM JIMCUMUITJIMHBI

«BBEJAEHUE B OBBEKTHO-OPUEHTUPOBAHHOE
INPOI'PAMMUPOBAHUE»

02.03.02 ®dynnameHTanbHasi MHGOpMATUKa
HanpaBieHue noaroToBKH:

1 UH(GOPMALIMOHHbIE TEXHOJIOTHH

OOGpa3oBarenbHas rporpamma: OakanaBpuar
KBanudukanms: AkaneMuueckuii OakanaBp
dopma 0OyUeHNs: OYHas, 3a04YHasi, B TOM YHCJIE

C YCKOPEHHBLIM CPOKOM o0yyeHus

HYXKHOE€ MNOAYECPKHYTh

Jlonenxk 2020



YTBEPKJIAIO:
TeTa MaTeMaTHKH

OHHBIX TEXHOJIOTHH

U. A. MouceeHnko

.
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Iporpamma yueGHOI THCIMIUTHEEI «BBeeHHe B 00BEKTHO-OPHEHTHPOBAHHOE MPOrPaMMH-
poBaHHE» COCTaBJIeHa Ha OCHOBAaHMH [ 0CyIapcTBEHHOro 00pa3oBaTEIbHOIO CTaHJapTa BBHICIIETO
npopeccuonanbioro obpazosanus ('OC BIIO) Jloneukoit Haponnoi Pecnybauxu (JIHP) no
HanpasieHuto noarotosku 02.03.02 dynaamenTanbHas HHGoOpMaTHKA U HHYOPMALIMOHHBIE TEXHO-
JIOTUH, YTBEPIKAEHHOTO MpHKa3oM MuHucTepcTBa oOpa3oBanus 1 Hayku JIHP ot 04 anpens 2016 r.
Ne 283:

[Topsiika opranu3aiu y4eOHOro mpoiecca B 00pa3oBaTe/IbHbIX OpraHU3alHsX BBICILETO NpodeccH-
oHasbHOTO 0Opa3oBanus Jlonenkoi Hapoanoii PecryOnuku, yTBepKA€HHOTrO pHKa3oM MuHuCcTEp-
ctBa oOpazoBanus u Hayku JIHP Ne 1171 ot «10» nosiopst 2017 r.;

y4eOHOr0 IJIaHa H OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMBbl BHICLIET0 MPO(ecCHOHATBHOI0 00pa3o-
BaHus HanpasieHus nmoarotoBku 02.03.02 ®dynnameHTanbHas uHGOpMaTHKa U HHGOPMaALMOHHbIE
TexHonoruu, pazpadoranssix B 'OV BIIO «/loHeukuii HallMOHA/IbHBIA YHUBEPCHTETY .

Pa3zpaboTuuk:
cTapuIMii npernojiaBaresib Kadeapsl NPUKIIaIHON
MaTeMaTHKH U TEOPHUH CHCTEM YITpaBJICHHS c—=—"=~ HA JIMUTpeHKo

[Iporpamma y4eOHO#N AUCIHMIUIHHBI YTBEPK/ICHA Ha 3aceaHuyu Kadeaphbl NPUKIAJIHOW MaTe-
MaTHKH B TEOPUH CHCTEM YIpaBJICHHS

[Tporokomn Ne /f or« 9 » 4444‘2 2020 r.

3aBenyromuit kadeapoi ——=—=——~_  JI1.B. llleBuoB

[Iporpamma y4eOHOM IUCHMILUTMHBI 0700peHa y4eOHO-METOIHYEeCKOH KOMHUCCHeR (aKyib-
TeTa MAaTeMaTUKH U HH(POPMALIMOHHBIX TEXHOJIOTUHI
[Tpotokon Ne 8 ot «15» anpenst 2020 r.

[Ipencenarens y4eOHO-METOAMYECKOH ﬁ o
KOMHCCHH (aKyIbTeTa - JI.W. CensxoBa
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1. OBJIACTH IPUMEHEHHUA U MECTO JUCHUMIIJIMHBI B YYHEBHOM ITPOLIECCE
VYuebnas aucuuiuinHa «BBeneHue B 0OBEKTHO-OPUEHTHPOBAHHOE NPOTrPAMMHUPOBAHHE»
OTHOCHTCS K BApUaTUBHOM yacTu NpoQeccuoHaIbHOro 0JI0Ka.
CopepxaHue JUCIUILINHBI SBIISETCS JIOTUUECKUM IPOJOHKEHUEM COJIEPKaHUs JUCIIUILINH:
— ApXUTeKTypa BBIYMCIUTEIbHBIX CHCTEM;
— OCHOBBI IPOTPAMMHUPOBAHHUS.
U GOpMHUPYET OCHOBY Ul OCBOCHMSI JUCLIUILINH:
— AJropuUTMBI U aHAJINU3 CIIOKHOCTH;
— HHrennexTyanabHbIE CUCTEMBI,
— KowmmerorepHas rpaduka,;
— IlporpaMmHas UHXEHEpUS,;
— Ilpuknanueie THPOPMALMOHHBIE TEXHOJIOTHH.

2. CTPYKTYPA JMCHUIIJIMHBI

Xapakmepucmuka y4eonoi Oucyuniunsl

02.03.02 ®dyngamenTanpHas nHGOpPMATHKA U

Hanpanenune noarotoBku
WHGOPMAIIMOHHBIC TEXHOJIOTUN

[Tpoduib o0muii

OO6pa3zoBarespHas mporpaMmma OakanaBpuar

Kpanuduxarnms aKaJeMHYecKHii OakaaaBp
Monyei: 1

KosmuecTBo conepxarenbHbIX MOLYJIECH N
COJIepKaTeNbHbIX MOAye: 1

Jucuummna 6a30Boii / BApuaTHBHON 4acTh

. BapuaTHBHAS YacTh NPOPECCHOHATBHOTO OJI0Ka
00pa3oBaTeNbHOM MPOrpaMMbl

®dopwmel kouTpoJis (MK, sk3ameH, 3a4er) MOAYJBHBIN KOHTPOJb — 1, 3k3amMeH — 1

ouHas popma 3a04Hast popma
Mokasarenu 00yueHus oOyJeHus
HOpMarT. YCKOD. HOpMar. YCKOD.
CpOK CpOK CpOK CPOK
KonnuecTBo 3a4eTHBIX eAMHHUIL (KPEIUTOB) 3 3
["'ox moAroTOBKM 2 1
Cemectp 3 1
KonmgecTBo yacoB 108 108
- JIEKIIMOHHBIX 36 36
- IPAKTUYECKHIX, CEMUHAPCKUX -
- 1a00paTOPHBIX 36 36
- CAMOCTOSITEILHOM pabOoTHI 36 36
B T.4Y. UHJMBHIyaJIbHOE 3a/I1aHUE

HenenbHoEe KOIMYECTBO YacoB, 6 6

B T.4. ayAUTOPHBIX 4 4

3. OIMIUCAHMUE JUCIIUIIJINHbI

eau u 3agaun

IJeny — u3ydyeHHe OCHOBHBIX MOHATHH OOBEKTHO-OPHEHTUPOBAHHOTO MPOTrPaMMHUPOBAHUS
(OOII), anropuTMHU3AIMU M CO3JIaHHUS KJIAcCOB, OOBEKTHO-OpHMEHTHpoBaHHOTO moaxona; OOII
cpelbl IpOrpaMMHUpPOBAHUS, M3Y4YeHHE HHCTPYMEHTOB si3bika C# Uit peanu3anuu OOBEKTHO-
OPUEHTHPOBAHHOTO TIPOTPAMMHUPOBAHHSL.

3a0auu — O3HAKOMUTH CTYJIEHTOB C KOHULENIHEeH O0OBEKTHO-OPUEHTHPOBAHHOTO
POTPaAMMHUPOBAHUS, MOHATUSIMHU ¥ TEPMUHAMH 00BEKTHO-OPHEHTUPOBAHHOTO ITOIX0/IA.

TpeGoBanus K pe3yibTaTaM OCBOEHHSI AUCUMILIMHBI: [Iporiecc n3yueHus! TUCIUIITMHBI
HarpaBjieH Ha (OPMHUPOBAHUE DJIEMEHTOB CIEeAyIONUX KomrneTeHnuii B cootBerctBuu ¢ ['OC BITIO
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10 TAHHOMY HaIpaBJICHUIO MTOATOTOBKH (TTPOQHITIO):

a) oouwexynomypuuix (OK):

CIIOCOOHOCTBIO HCIOJIB30BAaTh OCHOBBI  (PUIOCOMCKUX 3HAHUN g (HOPMUPOBAHHUS
MupoBo33peHueckoi mosuimu (OK-1);

CIOCOOHOCTBIO K caMoopranu3aiuu camoobpaszosanuio (OK-7).

0) oowenpogpeccuonanvuvix (OIIK)

CIIOCOOHOCTBIO HCHOJNIB30BaTh 0a30Bble 3HAHUS €CTECTBEHHBIX HAyK, MaTeMaTHUKd U
WH(OPMATUKH, OCHOBHBIC (DAKThl, KOHIEHINKM, MPHHIMUIIEI TEOPUH, CBSI3aHHBIX C
byHIaMeHTaIbHOM HHPOPMATUKOMN 1 HH(POpMaIHOHHBIMU TexHomorusamu (OITK-1);
CIIOCOOHOCTBIO TPHMEHATH B MPO(ECCHOHATBHOU JEATEIHPHOCTH COBPEMCHHBIE SI3BIKU
IIPOrPaMMUPOBAHUS U SI3bIKM 0a3 JIaHHBIX, METOJOJIOTHMH CUCTEMHOU MH)KEHEPHUH, CUCTEMbI
ABTOMATHU3AIMM TPOSKTUPOBAHUS, DJIEKTPOHHBIC OHOIMOTEKM ¥ KOJUICKIIUU, CETEBBIC
TEXHOJOTMHM, OHOMMOTEKHM M TMaKeThl MpPOrpamMM, COBPEMEHHbBIE MNPOQEeCcCHOHANbHbBIE
CTaHaapThl HHPOPMAMOHHBIX TexHoorui (OI1K-2);

CIOCOOHOCTBIO K pa3paboTKe aJrOpUTMUYECKUX M MPOrPaMMHBIX pEHIeHUH B 00JacTH
CUCTEMHOT'O W TPUKIIAJHOTO MPOrPaMMHUPOBAHUS, MATEMATHUECKUX, WH(OOPMAIIMOHHBIX H
MMUTAIIMOHHBIX MOJENeH, CO3/1aHuI0 HH(DOPMAIIMOHHBIX PECYpPCOB TIIOOANBHBIX CETEH,
00pa30BaTEeIbHOTO KOHTEHTA, MPHUKIAIHBIX 0a3 JaHHBIX, TECTOB U CPEACTB TECTHPOBAHUS
CHCTEM U CPEJCTB Ha COOTBETCTBUE CTAHIAPTAM M MCXOIHBIM TpeboBanusam (OITK-3);
CIIOCOOHOCTBIO peliaTh CTaHAAPTHBIC 3a/1a4U MPo(ecCHOHAIBHON e TEIIbHOCTH HAa OCHOBE
uH(pOpMallMOHHOW M OuOnuorpaduveckor KylbTypbl ¢ MPUMEHEHHEM HH(OpPMalMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOTHH M C Y4ETOM OCHOBHBIX TpPeOOBaHUI HH(OPMAIMOHHOM
6e3omnacHoctu (OI1K-4).

8) npogpeccuonanvuvix (IIK):

1. HAYYHO-UCCIEA0BATEC/IbCKaA 1€ATECJIbHOCTD:

CIIOCOOHOCTBIO ~ TIOHUMAaTh,  COBEPUICHCTBOBATH U  NPUMEHATH  COBPEMEHHBIN
MaTeMaTUYeCKUi amnmapar, (yHIaMEHTaJbHbIE KOHIICTIIMA U CUCTEMHBIE METOJOJIOTHUH,
MEXIYHApOJAHbIE U Tpo(deccHOHaNbHbIE CTaHAAPTHI B 00JacTH HMHQPOPMAIMOHHBIX
texuomnoruii (ITK-2);

CIIOCOOHOCTBIO HMCIOJIB30BaTh COBPEMEHHBIE HWHCTPYMEHTAJIbHBIE M BBIUYMCIUTEIbHBIC
cpenctra (ITK-3);

CITOCOOHOCTBIO KPUTHUYECKH TEPEOCMBICIIUBATh HAKOIUICHHBIM OMNBIT, HW3MEHSTh TNIpU
HEOOXOAMMOCTH BUJI M XapakTep cBoei nmpodeccnonanshoi aesteapaoct (ITK-5);

2. IMPOCKTHAsA U MNPOU3BOJACTBCHHO-TEXHOJOTHICCKANA N€ATCJIBHOCTD:

CIOCOOHOCTBIO MPHUMEHSATh Ha TMPAKTUKE MEXIYHapoAHble M MpodecCHOHAIbHBIE
CTaHAapThl MH(OPMALIMOHHBIX TEXHOJIOTHM, COBPEMEHHBIE MapaJurMbl U METOOJIOTHUH,
UHCTPYMEHTAJIbHBIC U BhIuucIuTenbHbIe cpeactaa (I1K-8);

3. OpraHu3alMOHHO-YNPaBJIeHYeCKasl 1eITeJIbHOCTh:

CIMOCOOHOCTBIO COCTABISTh M KOHTPOJIMPOBATH IUIAH BBIMOJHIEMOW pabOTHI, TNIAHUPOBAThH
HEOOXOMMBIE ISl BBIMOJHEHUS PaOOTHI PECYPChI, OILIEHUBATH PE3YJIbTAThl COOCTBEHHOM
pa6otsr (ITK-11).
B pesyabTare H3ydeHHs Y4eOHOM TUCHHILUITMHBI CTYAEHT H0JKeH
3namop:

v OCHOBHBIE IPUHIUIIEI 00HEKTHO-OPUEHTHPOBAHHOIO IPOrPAMMHUPOBAHHS;

v’ 6a30BbIe KOHIIEIIMU TPOrPAMMHOMN HHKEHEPHUH;

v CHHTaKCHC U Ha3HaYE€HHE OCHOBHBLIX KOHCTPYKIHH sI3bIKa nporpamMmupoBanus CH# .

Ymemn:
v HCIOJB30BaTh OCHOBHBIE METOJIBI M CPEJCTBA Pa3pabOTKH allTOPHUTMOB;
v\ I'paMOTHO IIPOEKTUPOBATH MpOrpamMMbl Ha s3bike CH# B paMKax INPOLENYPHON H
00BEKTHO-OPUEHTUPOBAHHOM MapaJiurM MPOrPaMMHUPOBAHUS;
v/ OIpeNeNaTh KPUTEPUM, KAKMM IOJDKEH YAOBJIETBOPATH IPOEKT, UYTOOLI €ro JIErKO
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OBLJIO COMTPOBOXKIATH U MOAU(DHUITUPOBATH;

v\ HCIOJIB30BaTh KJIACCHI-INAOIOHBI CTaHAApTHOM Oubnnorekn szpika C# (STL) u
00001IeHHBIE AJITOPUTMBI ITPHU HAIMMCAHUU POTPAMM;

v IIpUMEHSTH M1a0JI0HbI (IATTEPHBI) IPOESKTHPOBAHHUS;

v/ YBEPEHHO CO3/1aBaTh NPUIOKEHUS B Cpeiax ObICTPOI pa3pabOTKH.

Bnaoems:
v’ npejcraBieHreM 06 00bEKTHO-OPUEHTHPOBAHHOM HapaaurMe MPOrpaMMUPOBaHMS;
v IPEICTaBIEHHEM O HACJIENOBAHUM, KaK OJHOr0 MX >()(EKTHBHBIX HHCTPYMEHTOB
MMOBTOPHOTO HCIOJIb30BAHUS KO/,
v IPEICTaBIECHHEM O POJM METOJAX M CPEACTBAX NPOEKTHPOBAHUS IPOrPAMMHOIO
obecrneueHus.

4. COJEPKAHUE JUCHUILIMHBI U ®OPMbI OPTAHU3ALIUU YYEBEHOT'O
MPOLIECCA

Kypc auctunnmnsl «Beenenre B 00beKTHO-OPUEHTUPOBAHHOE TPOTPAMMHUPOBAHUE) TIPEITY -
CMaTpHBaeT CIeAyIoNe GOopMbl OpraHu3alu y4eOHOro mporiecca: JISKIUH, JTa00PaTOPHBIX 3aHs-
THSI, CAMOCTOATENbHAs pabdoTa CTyICHTA.

Marepuan  u3laraeTcsi ¢ HUCIOJb30BAHUEM  OOBSCHUTEIHHO-HIUIFOCTPATUBHBIX,
OBPUCTUYCCKUX W HCCIICAOBATCIBCKUX MCETOJOB HNPCIIOJaBaHUA. HpI/I IMPOBCACHNU JIGKIII/If/'I JJIA
00CYXJICHUs] MaTe-pualia IMUPOKO HCIIOIb3YKTCS MYJIbTHMEINIHBIC TPE3CHTAIHH.

B yuebHOM nporiecce MMUPOKO MPUMEHSFOTCS aKTUBHBIEC M MHTEPAKTUBHBIE (POPMBI TIPOBE/IE-
HUS 3aHATHIA (pa300p KOHKPETHBIX CHTYyallud, AUCKYCCHs, MOJEMHKA), BHEAYAUTOPHAS CAMOCTOS-
TenbHas paboTa, 0AUTBHO-PEHTUHTOBAs CUCTEMA OLIEHKH YCIIEBAEMOCTH, OJIOYHO-MOAYIbHOE 00Y-
YeHUE.

CamocrosiTenbHas pa60Ta CTYACHTOB IMPCAYCMATPUBACT BbIIIOJIHCHUC WHAWBUAYAJIBHBIX
3aJJaHUl, TOJATOTOBKY K Ja0OpaTOPHBIM 3aHSATHSAM, H3ydeHHE Y4YeOHOW M METOAMYECKOH
JIMTCPATYPhI, CO-CTABJICHUEC KOHCIICKTOB, 3allMTa HHAWBUYaJIbHBIX BaHaHHﬁ.

IHopsiakoBbIii HOMEp U

Kparkoe conepxkanue TeMbl
TEeMa

MOJYJIb 1

Cooeporcamenvuotit mooyas 1
Hnghopmayuonnvie cucmemol

PaspaboTka nporpamm u 00BEKTHO-OPUEHTHPOBAHHOE
nporpamMmmupoBanue  JKU3HEHHBIH UK MOpPOrpaMMHOIO  MPOJYKTA.
AOGcTpakuusa. AOcTpakTHble TUNBI JaHHBIX. OCHOBHBIE TapagUTMBbI
nporpammupoBanus. Ilponenypnoe mnporpammupoBanue. MoayibHoe
nporpamMMupoBanue. OObEKTHO-OPUEHTUPOBAHHOE MPOTrPAMMUPOBAHHUE.
OcHoBHbIE LE€AH OOBEKTHO-OPUEHTHPOBAHHOIO  MPOTrPAMMHUPOBAHMS.
Oo6wextel. Kmaccel. basoBeie mpunnunsr  OOIIl:  makerupoBanue
(MHKancymsMs), HacjleIoBaHHEe, MONIUMOpP(U3M, Hepenadya COOOIICHUH.
OOBEKTHO-OPUEHTUPOBAHHBIE SA3BIKH MPOrPAMMHUPOBAHUS

Tema 1. Pa3pabdoTka
NPOrpamMM u 00bEKTHO-
OPHEHTHPOBAaHHOE
NPOrpaMMHPOBAHHE

Azpik C#. Llenn co3manus s3pika. Onepaumu s3pika. Pacnpenenenne
Tema 2. S13b1x C# namsatu B C#. Oneparus pacmmpeHust o01actd BUIUMOCTH. CChUIKU:
0CcO0EHHOCTH MCIOaIb30BaHusA. BBoa-BeiBoj B cTriie CH.




IHopsinkoBbIi HOMepP U
TeMa

Kpatkoe cogep:kanue TemMbl

Tema 3. Kinacceol B
a3bike CH#

Knaccet B s3eike C# Ilommepkka ATl B C#. Kiaccel U OOBEKTEHI.
Onucanne knacca. KOMIOHEHTHBIE JaHHbIE U  KOMIIOHEHTHBIE
¢ynkuuu. CrenugukaTopbl AOCTyHAa: OTKPBITHIE, 3aIIUIICHHBIE |
3aKpbIThIE KOMIIOHEHTHI Kiacca. J[OCTyNn K OTKPBITBIM M 3aKpBITHIM
KOMIIOHEHTHBIM  JaHHbIM. [IpAMOM ¥  KOCBEHHBIM JOCTyIn K
KOMIIOHEHTaM KiaccoB. Onepanuu goctyna. CKpbIThIf ykazaTens this.

Tema 4. KoHcTpyKTOPHBI
U 1eCTPYKTOPBI.
Koncrpykrop
KONMUPOBAHMA

KoncTpykTopsl u  necTpykropbl KOHCTpykTop MmO  yMOJYaHMIO.
Konctpykrop wuHunmanuszauuu. KoncTpykrop komuii. CBoiicTBa
KOHCTpyKTOpoB.  Ileperpy3ka  koHcTpykTopa. KoHcTpykTOp €

IIpUCBalBaHUEM M CO CIMCKOM HHULManu3anuu. Jlectpykrop, ero
cporictBa. Koncrpykrop konupoBanus. [10BepXHOCTHOE KONMPOBAHUE.
[ToGounsie 3¢dexrsr mpu padore dyHkmid. I'mybokoe KomupoBaHHE.
Konctpykrop konupoBanus. CBOMCTBa KOHCTPYKTOpa KOMHMPOBAHUS.
[IpenoTBpamienue nepeaadn 0ObEKTOB Kiacca Mo 3HAYCHHIO.

Tema 5. Ctatnueckue
KOMIIOHEHTHI KJIACCOB.
KoncranTnl

KoHcTaHTHI B KJ1acce. MHunumanu3anys HeCTaTUYECKUX MoJIEH Kiacca.
Cratudeckrde KOMIIOHEHTHI KiraccoB CTaTHYecKHe ICPEMCHHBIC U

(1)YHKI_[I/II/I. CraTtuueckue KOMITIOHCHTBI KJIaCCOB. OcobenHoctu
CTaTU4YCCKUX MOJIEH. Muunuanuzanus CTaTU4YCCKUX MoJeH.
CraTtudeckue MeToAbl. MHumuanu3auus CTaTHYECKUX MAaCCHBOB

00BbekTOB. [IaTTepH NPOEKTUPOBAHUS «CUHIIIET»

Tema 6. Tleperpy3ka
onepauuiu

Ileperpy3ka onepanuii  MexaHu3Mbl — peanu3alud  NEperpy3Ku
onepauuil. OcobeHHOCTH meperpy3ku onepauuidl. KommoHeHTHbIE
¢bynkuuu omnepauuu. Ileperpy3ka yHapHbBIX M OHMHApHBIX oOINEpaLui.
[leperpy3ka omnepauMiUHKpEMEHTa U JIeKpeMEHTa, NpepuKcHas u
noctpukcHass  ¢opmbl.  [leperpyska omepanuu  NpUCBaUBaHUS.
Ileperpy3ka omnepauuu UHACKCUpOBaHUSA. @DYyHKIMOHAIbHAA W
orneparopHasi pOpMbI eperpy3Ku ornepanui.

Tema 7. HacaenoBanue

HacnenoBanme bazoBele W mpousBoaHble  Kiaccel.  [Ipoctoe
HacienoBaHue. MHoOKeCTBEHHOe HacienoBaHue. Henacienyemsle
WwIeHbl Kjacca. YTIpaBjieHHE JOCTynoM K Oa3oBoMy kiaccy. Bumbl
HacJIEeI0BaHUs. MopenupoBanue 00BEKTHO-OPUEHTHPOBAHHBIX
npoektoB ¢ nomoulbto s3bika UML. KoHcTpykTopbl, necTpykTopbl U
HacienoBanue. llpenornpeneneHHble cTaHAApTHBIE MpeoOpa3oBaHUS.
OTHOIIEHUS MEXKAY KIIACCAMMU: «SIBIISIETCSD), «COIACPKHUT» U «I10A00EH»

Tema 8. Moaumopgusm
B si3bIke C#

[Tomumopdusm B s3pike  C#  CesaseiBanme. CraTuueckoe U
JUHAMH4YecKoe cBsi3biBaHHe. Bupryanbusle ¢ynkuuu. [lonmumopdubie
OOBEKTHI. OcoOenHocTH BUPTYJIbHBIX METOJIOB. Ta0muma
BUpTyaibHbIX MeTonoB VTIBL. Vkazarene VPTR. AGcTtpakrHble
0a3oBble Ki1acchl. YncTele BUpTyalbHble pyHkuuu. MaTepdeiicot

Tema 9. 11ad/10HbI

[Tomumopdusm ynkumii Ileperpyska ¢ynxnmii. HeogHoznauHocTs u
neperpy3ka. OmpeneneHue aapeca MEperpykeHHOH  (QYHKLHUU.
[ITabnonsl kmaccoB. OrmpeneneHue MeToga BHE Kiacca—IabioHa.
WucranmupoBanue (aktyanu3ainusi) mabiaoHoB. [labmoHbl QyHKIMIA:




IHopsinkoBbIi HOMepP U
TeMa

Kpatkoe cogep:kanue TemMbl

rio0anbHble  JOKanbHBIE (QyHKuuMu. Chenmanuzanus 11a0JIOHOB.
Kommosumus u mao6iaonsl. 11ladmonsl u HacienoBauue. OcoOeHHOCTH
1abJIOHOB.

Tema 10.
HUckiarounresbHbIE
curyanuu B C#

Uckmountenbaple cutyanuu B C#  OOpaboTKa HMCKIIOYUTEIBHBIX
cutyaruid. O6pabotka ommbok B C#. ['eHepupoBaHHE HMCKIHOUYCHUH.
[lepexBaTpiBanue wuckiItoueHUi. lcrnonb3oBaHue BIIOKEHHBIX OJIOKOB
try/catch. Packpytka creka. Crangaptabie uckiaouenuss B CH#.
HckmroueHust 1 KOHCTpYKTOpbl. HpOpMarus o Thie BpeMeHH

BBIINIOJIHCHMU . OnepaTopH IMPUBCACHUS TUIIA.

Tema 11. CranpapTHas

onoJHMoTEKA MIA0JI0OHOB
(STL)

CranmaprHas OuOimoreka 1rabmonoB (STL) Hasnauenune u cocraB
oubmuorexku.  KonrteitHeppl.  I[locnemoBarenbHbple  KOHTEHHEDHI.
Bektopel. Crnucku. Jleku. Omnepauuu ¢ nekamu. OObsiBIeHHE U
nanimammzanys nexa. Crexn. OOBSIBICHNE U MHUITHATIA3AIAS

creka. Ouepenu. OObsBIEHHE W  HMHULMAIM3ALUS  OYEPEIU.
AcconMaTiBHbIE KOHTEWHEPBI. Y HUBEPCAIbHbBIE AITOPUTMBI.




TemaTnuyeckunii mJian
MOAVYJb 1

CopepxaTenabHblii MOayab 1

KoanuecTBo yacoB

Ounas ¢popma o0yuenust 3aounas ¢opma 00yueHHs
HOpM(?ﬁT;‘fel:;;l; cpox Yckopennblii cpok o0ydyenusi | HopmaTuBHbI cpok 00y4eHns | Y cCKOpPeHHBbIH CPOK 00y4eHHs
B T.4. B T.Y. B T.4. B T.Y.
Ha3zpanus S - -
<
COoAepPKATEIbHBIX g % E % g % E i:: g % E % g E %
MOJYyJIel U TeM = = | S| 2| 5¢E5{e = | 5| ZE| 5{Es| o = < = | BEd = o = < = Ew
o = > (=" D& = > (=" @ Q@ = = > (=" D H R = S 5 o =
S| S|Z|2|8d5dg |5 |2 |2 |8¢x8 8|5 |2 |8|8édxde |5 |2 |28 &8
2 = | 5 Y Y a = | 5 FI=%—1 " = | 5 b= = =4
N4 < S 4 = N4 « =] = N4 ] e q = N4 = = S
O | B | =1 2 ) El | H{ 3 = ) = o | =9 3 ) » = -
= = I5) (2] = & =) (2] = < =) (2] = £ [ 2]
s | S| &y = S| | Sy E= s | 8| &4 == < S = =
&l s = | g 2| s | 2| & 2 |§12] 3 S | S 5
= 5| 8| = S| 5| 8| E = | 5| §| = = | 8§ | =
Tema 1. Pazpabotka
MPOrpaMM U 0OBEKTHO- 4 2 212 4 2 2 | 2
OPHEHTUPOBAHHOE
IIPOrPAMMUPOBAHHE
Tema 2. Azpix C# 8 |2 212 8 2 212
Tema 3. Knaccel B si3bike C# 12| 4 414 12| 4 414
Tema 4. KoHCTpyKTOpHI U
nectpykTopsl. KoHcTpyKkTOp 8 2 212 8 2 212
KOMUPOBAHUS
Tema 5. CtaTuueckue
KOMITOHEHTHI KJIaCCOB. 4 2 2|2 4 2 2|2
KoncTanThl
Tema 6. Ileperpyska 12 | 4 4 | 4 12 | 4 4| 4
onepauui
Tema 7. HacnenoBanue 12 | 4 414 12 | 4 414
Tema 8. IToaumopdusm B 121 4 414 12 1 4 414




s3pIke CH#

Tema 9. 11la0ioHBI 12 1 4 414 1214 414
Tema 10. Uckntountenbusie | 12 | 4 4 | 4 12 | 4 4 | 4
cutyauuu B C#
Tema 11. CrannapTHas
OnOnMMoTeKa 1MadI0HOB 12 1 4 414 121 4 414
(STL)
Hmozo 108 | 36 36 | 36 108 | 36 36 | 36
BCEI'O 34 KYPC 108 | 36 36 | 36 108 | 36 36 | 36
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5. METOAUYECKHUE PEKOMEHJALUU JJIA ITPOBEJEHUSA

JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHIA

TeMbl JIEKIIHOHHBIX 3aHATHH

v KoaudecTBO
u/n Ha3Banue Tembl 4ACOB
1. [Pa3paboTtka mporpamm 1 0ObEKTHO-OPUEHTHPOBAHHOE TPOrPaMMHUPOBAHNE 2
2. |[Szbik C# 2
3. |Knaccsl B si3bike C# 4
4. |KoHCTpyKTOpHI U AecTpyKTOpbl. KOHCTpyKTOp KONMpoBaHuUs 2
5. |Cratnueckue KOMIIOHEHTHI Ki1accoB. KOHCTaHThI 2
6. [[leperpy3ka omeparuit 4
7. |HacnenmoBanue 4
8. |Homumopdusm B si3pike CH# 4
9. |Ulabmonsl 4
10. |HckmrounTtenbHble cuTyanuu B C# 4
11. |CranpaptHas Oubnuoteka mabdaoHoB (STL) 4
BCEI'O 36
Tembl 1a00paTOPHBIX 3aHATHI
Ne KonuuecTtBo
wn Haszsanue temsl wacos
1. | Pa3pabotka nporpamm B cpeae C#. 3HaKOMCTBO CO Cpeoi TPOrpaMMUPOBAHHUS 2
2. | Hanmcanue npocreiimux nporpamm B cpeae C#. 2
3. Harmmmcanue npocteitero kiaacca Money 2
4. | YpoBHuu gocryna. [Ipumepsl 3aKpbITHs JOCTYHA K MOJISIM M (PYHKITHSM KI1acca. 2
5 KoHcTpyKTOpBI U AECTPYKTOPBI, KOHCTPYKTOP KOIMPOBAHUS HA IPUMEPE 2
) kiacca Money, Date.
6 Cratudeckue KOMIIOHEHTHI KJIacCOB, KOHCTAHTHI HA IIpuMepe Kiacca Money, 2
' Date.
[leperpyska apudmernyeckux onepamui 2
[leperpy3ka onepauuii cpaBHeHHUs. [JonmycTMble BApUAHTHI IEPETPY3KH. 2
[Ipocreiiiee HacaeqO0BaHNE HA IPUMEPE FEOMETPUUECKUX TPUMUTHBOB. 2
10. HacnenoBanue u MexaHu3M MO3HETO CBA3bIBaHUA. OCOOEHHOCTH peanu3alun 2
MHO>KECTBEHHOT0 HaciienoBanus B CH.
11. | Ilpumep peanusanuu mabJIOHOB U UX UCIOJIb30BAaHUE. 2
12. | Peanuzanust HEKOTOPBIX CTPYKTYP AAHHBIX C TOMOIIIBIO IIA0JIOHOB. 2
13. | O6paboTka HCKITIOYUTENBbHBIX cuTyanuii. Konctpykims try..catch 2
14, Coznanue coOCTBEHHBIX UCKITIOUYUTENBHBIX CUTYAIlUH U Mepeiaya mapaMeTpoB, 2
HEOOXOIUMBIX TSl 00pabOTKH UCKITIOYCHUSI.
15. | 3HaKkOoMCTBO CO CTaHIAPTHON OMOIMOTEKON MIa0JIOHOB 4
16. [Ipumeps! peanu3amnuu MporpaMM, yrpouaeMbIx 6Jaroaaps UCIOIb30BaHUS 4

STL

BCEI'O

w
(op]
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6. METOAUYECKHUE PEKOMEHJAIINU 110 OPTAHU3ALIUU
CAMOCTOSTEJBHOM PABOTHI CTYJEHTOB

Meroanuyeckie peKOMEHIALMU IO OpraHu3allid CaMOCTOATENIHOM paboThl CTYAECHTOB
cofiepiKaTrcs B y4eOHO-METOIMYECKOM KOMIUIEKCe NUCHUILIMHBL CamocTosiTenbHas pabora Haj
y4eOHOH TUCIMITIIMHOM Ul CTYACHTOB BKJIIOUYAET:

— OBJAJICHHE TEOPETUYECKMMHU OCHOBAMH IPOCIYIIAHHOTO JIEKLIUOHHOTO MaTepHuaa;

— W3Yy4YCHHE OTACIBHBIX TEM WJIH BOIPOCOB, IPEIyCMOTPEHHBIX IJII CAMOCTOSTEIEHOTO

OBJIa/ICHUS;

— CHUCTEMAaTHKy M3Y4YEHHOI0 MaTepuala repej 3K3aMeHOM;

— peuieHue U opopMIIEHHE TBOPUECKUX 3aJJaHUM;

— peuieHue U opopMIIEHUE MHIMBUAYAIBHBIX 3alaHUM JUI1 CAMOCTOSATEIIbHOW PabOTHI.

CamocrosarenbHass pa0oTa MMOApPasyMEBaeT IMOATOTOBKY CTYACHTOB K JIGKIIMOHHBIM H
71a00paTOPHBIM 3aHATHUAM, HA OCHOBAaHUHM MAaTEpHAJIOB JIEKIUI U PEKOMEHIOBAaHHBIX MPOrpaMMOn
y4eOHUKOB U Y4eOHBIX TOCOOUH.

Bo Bropoil mosoBMHE ceMecTpa CTYJIEHTHI BBIIOJHIIOT CaMOCTOSTENbHYIO paboTy B
COOTBETCTBUHM C ONpEAEICHHBIM IpenojaBaresieM BapuaHToM. CamocTosiTenbHas pabora
BBINOJIHSAETCSI CTYIEHTOM B paMKax KOHCYJbTallMi C IpernojaBaTesieM WM B J000e Jpyroe
cBoOOMHOE  Bpems  cTydeHta. Jlnsg  BeINONHEHWST  pabOTBl  CTyAGHTaM  HeoO0Xoauma
CHelMaIu3upOBaHHAs ayAUTOPUS, OCHALLICHHOM NEepCOHAIbHBIMI KOMIIBIOTEPAMH.

Oprasusanys caMoCTOSITeIbHOI padoThl CTYICHTOB

Ne KoauuectBo
w/n Ha3Banue Tembl 4ACOB
12. [Pa3paboTka mporpamMm 1 00bEKTHO-OPUEHTHPOBAHHOE MPOrPAMMHPOBAHUE 2
13. [SI3wik C#
14. |Knaccer B si3b1ke C# 4
15. |KoHCTpYKTOpHI U JecTpyKTOPBl. KOHCTPYKTOp KOMUPOBaHUS 2
16. |Cratmyeckue KOMITOHEHTHI KiaccoB. KoHCTaHTHI 2
17. |[leperpy3ka onepauuii 4
18. [HacnenoBanue 4
19. |[[Tonmumopdusm B si3bike C# 4
20. |[IaGmoHBI 4
21. |UckmouuTenbHble cutyanuu B C# 4
22. |CranpmaptHas 6ubnuoteka mabmonos (STL) 4
BCEI'O 36

7. THAUBUIYAJIBHBIE 3AJIAHUSA
B TeuyeHme roma CTyIEHTHl BBHINONHAIOT WHAMBHIAyalbHbIE 3amaHuss Ne 1, 2, mo kaxmomy u3
KOTOPBIX OCYILECTBIIACTCS YCTHAas 3al(UTa C HW3JIOKEHUEM IIOJyYEHHBIX pe3yJIbTaTOB W
00BSICHEHUSIMU TIPOJENIaHHBIX AeiicTBuil. HIuBUAyanbHble 3a/1aHus B KonndyecTse 10 BapuaHTOB
HaXOJATCS B 2JIEGKTPOHHOM BUJE Ha Kadepe.

NHANBUAYAJIbBHBIE 3AJIAHUSI (ITPUMEP)
3AZTAHUE Ne 1.

1. Omucarp knacc «KomruiekcHoe uuciio B anreOpanueckoil Gopme», MOAECTUPYIOIIUH
qucio B Buze X + Yi. UneHsl kiacca: JeCTBUTENbHAS X U MHUMAs Y YacTH YUCIa, CBOMCTBA IS
paboThl ¢ JeMCTBUTENFHOW W MHHMOHM 4YacTsIMM 4ucia. Peann3oBaTh KOHCTPYKTOpP, AECTPYKTOP,
METO/ BBIYMCICHHUS MOJIYJI KOMIUIEKCHOTO 4YHCIa M KOpHA N-i CTeNeHH, METOJA BBIBOJA
KOMIUIEKCHOrOo 4yHcna. OCyIIecTBUTh MEpPerpy3Ky oOmnepauuid CiloKeHHs +, BbIUUTAHUS -,
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MHOKeHUs *, neneHus (/) KOMIUIEKCHBIX 4Hces, yBenuyeHus Ha 1 (++) nelcTBUTeIbHOW, MHUMOM
5 2 2
YJacTu.

2. Co3nmath 0a30BBI KJIACC «MAacCHB», OMHCaB B HEM (YHKIMU TOOABICHUS, yIAJICHUS,
BBIBOJIA HAa JKPaH U IOJCYETAa CYMMBI IOJIOKHUTEIBHBIX 3JIEMEHTOB MaccuBa. [lopoauTh OT HEro
KJIaCC «YMOPSIIOYCHHBI MAaCCHUBY», IEpeonpeieinB (GYHKIHUIO JOOABICHNUS 3JIEMECHTOB MacCHBa.

3. PeannzoBaTb MMHUTALMOHHOE MOJEIUPOBAHHE OOBEKTHO-OPUEHTUPOBAHHOM MOJENIN
peasbHOro OOBEKTa «IPUHTEP», OCYIIECTBIAIOLICH pealu3aluio cleayromero (yHKIuoHaa:
IPUHTEp MMEET TPU KHOIKU: «II€4aTh» U «3allpaBKa OyMarm», «1medarb HPOOHOM CTpaHULIbI».
OObIuHas meyaTh NPOMCXOJUT B TeUeHHE | MHUHYTHI, IpoOHas medaTb — B TEUCHHE 2X MHUHYT.
[TeuaTs 6e3 3ampaBieHHON OyMaru NpoOM3BOAUTHCS HE MOXKET. Bo Bpems neuaTn MOXKHO 3alpaBUTh
emé oAuH JUcT. Bo Bpems nedaTu Ha)kaTHeM Ha KHOIIKY «II€4aTh» HUYEro He npousBoautcs. Eciu
Oymara 3arpaBlieHa, TO MOBTOPHO 3alpaBisATbCA HE MOKeT. HauanmpHas KOHHUrypamus: TpuHTEp
6e3 Oymaru. PazpaboraTs 0OOBEKT a3epHBIA YepHO-OENbId U LIBETHOW MPUHTEP, KOTOPHIA MOXKET
nevaTaTh pa3InyHbIe 3aJaHHbIe (JOpPMaATHl M TPATUT HA NIEYaTh MPH STOM Pa3ITUIHOE BPEMSI.

4. Pazpabotath mporpammy ¢ uHTepdericom Ha ocHOBE (POpM, MPeayCMOTPETh MPOBEPKH HA
BBOAMMBIC 3HAUEHUsS C TMOMOUIbI0 HCKIoueHuid. Pa3paboraTe kimacc [ MpeacTaBICHUS
MHO>KECTBA LIEJIbIX YHCeNl Ha OCHOBE OJHOCBII3HOrO crucka. Onepanuu, pearn3yeMoro AJis Kiacca:
BKIIIOUEGHUE DJIEMEHTA, HUCKIIOYEHHE OJEMEHTa, IOHUCK DJJEMEeHTa, OOBbeAMHEHHE MHOXKECTB,
nepecedyeHre MHOXKECTB

3AJTAHUE 2.

Peanmuzaruss  00beKTHO-OpHUEHTHpPOBaHHOW Moxaenu urpbl  «lllamkwuy. Heobxomumo
peann3oBaTh IMOAMHOXKECTBO IMpaBUJI KJIACCHYECKUX Imamiek Ha nocke 8x8. IlpemycMmoTpers
BO3MOXXHOCTh COXpaHEHHUs W 3arpy3ku Urpbl. [Ipemycmorpers 2 Buaa mamiek (IaMKu ¥ OObIYHAsS
IaIKa), ONPEACIIUTh ONepaIlMi HACIeIOBAHHUS.

CucreMa oneHUBaHHS.

OneHka MHAMBUAYAJIBHOTO 3aJjaHUsl OCYILECTBISETCSI HA OCHOBE BBIYMCIICHUS CPEIHErO
apu(QMETUYECKOTO OLIEHOK, MOJIYUYEHHBIX 3a MPOTPAMMHYIO YacTh U 3alUTY.

[IporpammHas 4acTh

* HeynosnerBoputenbHo. [Iporpamma 3anmcTBOBaHa Oosiee yeM Ha 75%; mporpamma He
paboTocrnocoOHa B IPUHIIMIIE.

* VYnosnerBoputensHo. [Iporpamma 3ammcTBoBaHa Oonee yem Ha 25%; ypOBEHb
CJI0’KHOCTH HE COOTBETCTBYET OTBEJACHHOMY I10]] BHIIIOJIHEHNE IIPOEKTa BPEMEHHU.

* Xopomo. ABTOpcKas pa3paboTKa, OCHOBaHHasl Ha MaTepuaiax 3aHsATHH.

*  Ormuuso. [lonHOCTBIO caMocTOsATENbHAs pa3paboTKa (KCIOJI30BAHHUE OTIENIbHBIX
MoJyJie U OUOIMOTEK AOMYCTUMO C yKa3aHMEM MCTOYHMKA KOJla) COOTBETCTBYIOILEIO
YPOBHS CII0)KHOCTH; HCIIOJIb30BAHUE JONOJHUTENIBHBIX MaTepUaoB IO aJIrOpUTMaM U
TEXHOJIOT UM IPOrpaMMUPOBAHUS; coluoieHme IIPUHLIAIIOB 00BEKTHO-
OpPUEHTUPOBAHHOTO MPOTrPaMMHPOBAHUS, TPAMOTHOE O(OPMIIEHHE TEKCTa MPOTrpaMMbI
(B TOM 4HcCIIe — UCMOJIb30BAaHNE KOMMEHTApUEB); TPAMOTHOE UCIOJIb30BAHUE CTPYKTYP
JTAHHBIX.

3ammura

* HeynosnerBoputenbHo. OTKa3 OT 3alIUThl B YCTAHOBJIEHHBIE CPOKH; HECIIOCOOHOCTH
OO0BSCHUTH CYIIECTBEHHBIE ACTIEKTHI pA0OTHI MPOTPAMMBI.

*  VYIOBIETBOPUTENHHO. 3aTPyJHEHHS C OTBETOM Ha BOIPOCHI, OTCYTCTBHE JIOTHKH
BBICTYIUICHHSI, HETPAMOTHAsI peYb.
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*  Xopomo. Hemomroe cootBeTcTBUE TpeOoBaHusM Ha "OTau9YHO"
Ormmuno. ['paMoTHast peub C MNpPaBUIbHBIM  HCIOJB30BAaHUEM TEPMUHOJIOTHH; 3apaHee
IpOJyMaHHas JOrMKa BBICTYIUIEHHUS; IIOJHOTA OCBEIIEHUs MPOEeKTa (He IMyTaThb C JI€MOHCTpaluen
IIPOrpamMMBl, JJI1 OCBELICHUSA NpoeKkTa HyKHO nokasaTe YETDBIPE OCHOBHBIX MOJIOKEHMS, a HE
IIOKa3bIBaTh BCE BAPMAHTHI pabOTHI MPOrpaMMbl); COOJIIOJICHHE PErIaMeHTa; CBOOOAHBIM OTBET Ha
BOIIPOCHL. IIpUBETCTBYETCS HANM4KE NIPE3CHTALMH.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEXYTOYHOM U UTOIOBOI
ATTECTALIUA

. CpencrBa BBOJa-BbIBO/IA B si3bike C#

. Onepaunu s3sika C#. Onepanus BblieneHus namsatu B C#.

. AOGcTpakuus TaHHBIX B KJIacChl B si3bike CH.

. KoHCTpyKTOpPBI U AECTPYKTOPHI B KJIaccax.

. HacnenoBanue kiaccos.

. Kommo3unus knaccos.

. Cratuyeckue 4aeHbl KJIacCoB.

. Cratnyeckoe U JMHAMHYECKOE CBSI3bIBaHME. BUpTyanbHbIe QyHKITUH.

. [leperpy3ska onepanuii. OcoOEHHOCTH MEPETPY3KH YHAPHBIX U OMHAPHBIX ONEpAIIHiA.
10. AGcTpakTHbIE 6a30BBIE KIIACCHI.

11. ITarrepusl npoektupoBanus. Mtepatop u ux BaxHocTh B 6nbanorexke STL.
12. I1labnonb! pyHKIMI 1 KI1accoB B sA3bike CH.

13. CrannaptHas 6mbnnoTeka si3pika C#. 111a0GoHbBI KJ1acCoB.

14. Crangaptaas 6ubmmoteka si3pika C#. O000IICHHBIE alITOPUTMEI.

15. Ileperpy3ka ¢ynkuuii B sizbike C#.

O 00 1 N DN B W —

9. OBPA3ZELl MOAYJBbHOI'O KOHTPOJISA

rOY BIIO «JIOHEIIKWI HAIITMOHAJBHBIIA YHUBEPCUTET»
@akyabTeT MATEMATHKH U HH(POPMAMOHHBIX TEXHOJIOT i
Hanpasnenue noocomosku: 02.03.02 @ynoamenmanvnan ungopmamuxa u un@opmayuonnsle

mexHonozuu
Ilpoghunyw:
IIpozpamma noocomosku:  bakanasepuam
Cemecmp 3
Yuebnas oucyunauna Bgeoenue 6 00beKmno-opuenmupoeanHoe npozpammuposanue

MOAYJBbHAS KOHTPOJIBHASI PABOTA Nel
BAPUAHT Nel
1. OOBsCHUTH IOHATHE TATTEPHOB NMPOEKTUpOBaHUs. [Ipumep.
2. Knacc. Buptyanbnsle (virtual) pynkunu. Pannee u no3Hee cBs3bIBaHUE.
3. Co3nath 6a30BBIi KIacC «MacCHUBY, OMMCAB B HEM (YHKIMH JT00aBJICHHUS, YIaJICHUs, BRIBOJA HA
9KpaH W TOJICUeTa CyMMBbI TMOJIOKHUTENBHBIX JJIEMEHTOB MaccuBa. [lopoauTh OT HEro Kiacc
«YHOPSIIOUEHHBI MaCcCUBY, TIEPEOIIPEIeNINB (DYHKIIHIO TOOABICHUS 3JIEMEHTOB MacCCHBA

YTBepkJeHO Ha 3acefaHuu Kadeapbl MPUKIAJIHOM MaTeMAaTUKH U TEOPUH CUCTEM YIIpaBJICHMUS,
poTOKOJ Ne OT « » 20 T.

3aBenyromuii kageapoit J.B. IlleBuos
[IpenonaBarens H.A. JImutpenko
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Kpurepun oneHuBaHusi MOIXYJbHOI0 KOHTPOJIst Nel

Homep 3a0anus Konuuecmeo 6annos
1 6
2 6
3 18
Bceeo 30

10. OBPA3EINl K3AMEHAIIMOHHOI'O BUJIETA

IOy BIIO «JIOHEIIKMI HAIIMOHAJIbHBIN YHUBEPCUTET»

@DaKyJabTeT MATEMATHKHU U HH(OPMALMOHHBIX TEXHOJIOTHii

Hanpaenenue noocomosxu: 02.03.02 @ynoamenmanvnas ungpopmamuka u
uUHpopmayuonnvie mexuonocuu

Ipoghuns:
Ilpoepamma noocomosku:  Gakanagpuam
Cemecmp 3

Yuebnas oucyunnuna Beeoenue 6 00vexmno-opuenmuposannoe

npozpammupoeanue

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. JluHamuueckoe u cTaTHuecKoe cBs3biBaHMe. [ noaaepxku kakoro npuniumna OOIT

HEOOXOIUM JIaHHBIM MEXaHU3M.

Yro Takoe moaxox nporpaMmMupoBaHus. J[aTe onyrcaHue CTPyKTypPHOTO IOAXO0AA.

3. TloctpouTs KiIacc UIst OMUCAHUS IIOCKOH reOMETPUIecKOi (purypsl: KBaapar.
[TpenycMoTpeTs METOABI ISl CO3/1aHUs 00BEKTA, IEPEMEIIEHUS Ha MIII0CKOCTH,
M3MEHEHHUs pa3MepOB U BPALLEHUS Ha 3a/laHHbIN yrol.

4. Omnwucatp Kacc «J1oMauIHss oudaroreka». [IpeaycMoTpeTs BO3MOXXHOCTb PabOThI C
IIPOM3BOJILHBIM YHCJIOM KHUT, IIOUCKA KHUTY 110 KaKOMY-JINOO MPU3HAKY (HaIrpumep,
10 aBTOPY WJIK 1O TO/Y U3/1aHusl), J00aBICHUs KHUT B OMOIMOTEKY, YAaJeHUs] KHUT
U3 Hee, COPTUPOBKHU KHUT 10 Pa3HBIM HOJISIM.

no

YTBep:xkaeHo Ha 3aceJaHNU Kadeapbl NIPUKJIAAHON MATEeMAaTUKU U TEOPHH CHCTEM
ynpasJieHUst

poToKoJ Ne OT « » 20 1.
3aBenyommii kadgeapoi /I.B. lllesuos
JK3aMeHaTop H.A. /Imumpen

Kpurtepun oneHuBaHus JK3aMeHa

Howmep 3a0anus Konuuecmeso 6annog
1 20
2 20
3 30
4 30
Bcezo 100

11. OBPA3EIl TECTOBOI'O 3AJIAHUS
He mpexycmoTpeno paboueit mporpamMmoit
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12. KPUTEPUU OLUEHUBAHUSA
(pa3palaTbIBalOTC U yTBep:KAAKOTCS Kadenpoii).
Pacnpedenenue 6annos, Komopvie MOZym noay4ums cmyoeHmol
6 npoyecce u3y4eHus OUCUYUNIUHDL

Opranu3anroHHO CPC Bcero
yuebHas pabora NunuBunyaneHass | Monaynesblid | MHauBuayanbHas
CTyACHTa paborta KOHTPOJIb | TBOpueckas pabota
Max 30 6amioB max 25 6amioB max 30 max 15 6amios 100 6amioB
OaioB

B nporecce paboThl Ha MPOTSHKEHUH CEMECTPa CTYACHT MOXKET 3apaboTaTh Oalibl 3a CIeIy-
IOIUE BUIBI JIEATEIBHOCTH: MHAWBHIYyAbHOE 33/1aHue (JOMAITHUE Pa0dOThI), CAMOCTOSITEIIbHBIE U
KOHTPOJIbHBIE PA0OTHI 1O MPAKTHKE, MOMYJIbHBIE KOHTPOJIBHBIC PaOOTHI 1O TEOPHUH U TPAKTHKE,
AKTUBHOCTH Ha 3aHATHSAX (OOHYCHBIE Oaylibl), MHIUBUIYadbHbIE TBOPYECKHE 3aMaHUsl (OOHYCHBIC
OaJub).

KonwmuecTBo 0a/uioB 3a BBINOJTHCHHE WHIWBUIYATbHBIX 33JaHUN TIPEJCTABICHA B

cleayromen Taduiie.

KoanuecTBO

Buabl KOHTPOJIBHBIX MEPONPHUSITHIH
0aJ110B

HNuauBuayanbHoe 3axanue Nel

3amanue 1. Peanuzanms mpocToro kjiacca

3amanue 2. Peanu3zainusi mpocToro Hacleq0BaHus Kiacca

3a,I[aHI/I€ 3. MmutanuonHoe 06’LeKTHO-OpI/IeHTI/IpOBaHH06
MOACIIUPOBAHUC

~| o (o1 o1

3amanue 4. Pabora co cTaHAapTHRIMU MTIAO0JIOHHBIMH KJIacCaMU

Hroro: 25

NuauBuayanbHoe 3a1anue Ne2

Peanu3anus nporpaMMHOT0 KOMILJIEKCa

Hroro: 40

Kpurtepun oueHnBaHus 3K3aMeHa 10 Kypcy
KonnuecTBo 6ansoB, noiy4aeMbIX Ha 9K3aMEHE PACCUMTBIBAETCS COTJIACHO (opMyJie:

m
Xx=k+

min{50,50 — k},

raec
k=min{n,50}+max{(n-50)/2,0}
N — xos-Bo 6amIoB, HAOPAHHBIX BO BPEMS CEMeCTpa,
M — omenka sK3aMeHAIMOHHON paOOTHI B MATHOATLHON CHCTEME, KPUTEPUH BBICTABICHUS
KOTOPOM Mpe/ICTaBJICHBI B CIEAYIONIEH TabIuIle:

Ouenka 3HaHUsl, YMEHHUsl, HABBIKM M JpyrHe KOMIIETEHIMH, KOTOpbIE
JA0JIZKEeH MPOIEeMOHCTPUPOBATH CTYAeHT™
Otmuuno (5) Ha Bompocs! JaHbI MCUEPIIBIBAIOIINE OTBETHI, IPOUJUTFOCTPUPOBAHHBIE

HarJIiAHbBIMA  [IpUMEpaMu TaM, TIJ€ I3TO HCO6XO,Z[I/IMO. OTBeThI
N3J10KCHbI rpaMOTHBIM Hay4YHBIM SA3BIKOM, BCEC TCPMHHBI
yrIOTpC6J'ICHBI KOPPCKTHO, BCC MOHATHA PACKPBITHI BEPHO.

Xoporo (4) Ha Bompochl gaHbl B 1LI€JIOM BEpPHBIE OTBETHI, HO C OTACIbHBIMU
HETOYHOCTSAMM, HE HOCSIIMMH INPUHIMOUAIBHOrO Xapakrepa. He Bce
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TEPMUHBI yHOTPEOJIEHBl TMPaBWIBHO, TNPHUCYTCTBYIOT OT/ICIIbHBIC
HEKOPPEKTHBIE YTBEPKACHUS M IpaMMaTH4ecKue / CTUIMCTHYECKUE
MOTPEIIHOCTH  U3J0KeHUs. OTBETbl HE  NPOWLIIOCTPUPOBAHBI
[IpuMepamMu B JOJDKHOM Mepe.

OTBeTbl Ha BOMPOCHI HOCAT (parMEeHTapHBIA XapakTep, BEpHBIC
BBIBOJIBI IIEPEMEKAIOTCSI C HEBEPHBIMH. YIIYIIEHBI COAEPKATEIbHBIC
O710KHM, HEOOXOAMMBIE JUISA TOJHOTO PAcKpbITHS TeMbl. CTyneHT B
LIEJIOM OPUEHTHPYETCS B TEMaTHUKE y4eOHOro Kypca, HO UCIHBITHIBACT
mpoOJeMBl C PACKPBITUEM KOHKPETHBIX BONPOCOB. Takxke OIIEHKa
«yIOBIIETBOPUTENIBHO» CTABUTCS IIPH BEPHOM OTBETE HA OJJUH BOIIPOC
Y HEYJOBJICTBOPUTEILHOM OTBETE HA JPYIOM.

VY nonerBoputensHo (3)

HeynosnerBopurenbio | OTBETHI Ha BOMPOCHI OTCYTCTBYIOT JIMOO HE COOTBETCTBYIOT
(2) coziep’kaHu0 BompocoB. KiroueBbie i yueOHOro Kypca HOHSTH,
COJIepIKaIIMecs B BOMPOCaX, TPAKTYIOTCS OIIHO0YHO.

Onenka 3a ceMecTp BBIYMCIAETCS KaK MakKCHMajbHass W3 IMOJIYYEHHBIX 3a CEMECTp M Ha
HK3aMEHE U BBICTABJISIETCS COTJIACHO LIKae, npuHATon B JloHHY:
[IIxana oneHNBaHUS:

Cymma
0aJ1710B 1O Io .
100 mKaJje Ho rocynapersennoi Onpenesenue
pex
oamabHoii | ECTS frase
HKaJje
OT1iin4yHO (3a4TEHO) — OTIMYHOE
90-100 A «Otmuunoy (5) BBIIIOJIHEHUE C HE3HAYUTEIbHBIM
KOJINYECTBOM HETOYHOCTEN
XOpOIIIO (3a4TEHO) — B IEJIOM MTPABUIILHO
80-89 B BBITIOJIHCHHAS pa00Ta C HE3HAYUTEIIHbHBIM
«Xopomo» (4) KorgecTBOM omubok (10 10%)
XOpOo1IO (3aYTEHO) — B LIEJIOM IIPaBUIIBHO
75-79 C BBINOJIHEHHAsI pa00Ta C HE3HAYUTEIbHBIM
KOJIMYECTBOM omuOoK (Jio 15%)
YIOBJIETBOPUTEIHHO (3a4TEHO) —
70-74 D HEILJI0X0, HO CO 3HAYUTEIbHBIM
«Y IOBIETBOPUTENIBHOY (3) | KOJIMYECTBOM HEAOCTATKOB
6069 E JIOCTATOYHO (3aYTEHO) — BHITIOJTHEHHE
VIOBJICTBOPSECT MUHIUMAIIbHBIC KPUTEPHH
«HeynoBneTBOpUTENbHO» | HEYJOBIETBOPUTENBHO (HE 3aUTEHO) —
35-59 FX C BO3MOKHOCTBIO HaJ0 opaboTaTh HAJl TEM, KaK MOTYYUTh
MMOBTOPHOM arTecTanuu (2) | mOJ0KHUTEIbHYIO OIEHKY
«HeynoBieTBOpUTEIBEHO
C BO3MOXKHOCTBIO HEYJIOBJIETBOPUTENBHO (HE 3aUTEHO) —
MMOBTOPHOM aTTeCTalii | HE0OXOIUMO MTOBTOPHO (JIOTIOTHUTEIIBHO)
0-34 F IIPY yCJIOBUU poiTH Kypc 00y4YeHus st
00s13aTeNbHOrO Habopa | BO3MOXKHOCTH MOJTYYHUTh
JOTIOTHUTETFHBIX 0aJJIOB | MOJIOKHUTEIBHYIO OIEHKY
2)

JIncTaHIMOHHBIH IK3aMeH
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B 0co0bIX ciaydasx, sK3aMeH MOKET ObITh IPOBEAEH B JUCTAHIIMOHHOM PEXUME B CHCTEME
Moodle. B HazHaueHHYO AaTy W BpPEeMs OTKPBIBACTCS JOCTYI K CHCTeMe TecTupoBaHus. Kaxmomy
CTYACHTY B CIy4allHOM HOpsJKE U3 3apaHee 3all0JHEHHOro OaHKa SK3aMEHAlMOHHBIX BOIIPOCOB
BbI1aETCS KOMIIbIOTEPHBIN TecT 3 30 BOIIpocoB, 2 TeopeTHUecKux U 1 nmpaktuueckoe 3aganue. Ha
TEOPETUYECKHE BOIPOCHI CTYJICHT OTBEYAeT MMChbMEHHO, Pe3yJIbTaT oTchulaeT cpencreamu Moodle.
HpaKTI/I‘IeCKOe 3aJaHUC MOXCT OBITh BBIMIOJHEHO B BHUIC I[GMOHCTpaL[I/IOHHOI\/JI 0asbl JaHHBIX B
Moodle wnnu B Buzie pemenus 3ana4 mo SQL-3anpocam. TecTupoBaHue NPOBOANUTCS HA BPEMsI.

[To ucreueHHto OMNPENEIEHHOTO BPEMEHM JOCTYI K 3aJaHMSIM 3aKpbIBaeTcs (cucrema
Moodle mno3Bonsier mHpeayCMOTPETh JBIOTHBIA IEPHOJA OTHPABKH OTBETOB JUIs CTYICHTOB C
MCOJIICHHBIM I/IHTepHCT-COCIII/IHeHI/IeM).

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA
JUia  u3yuyeHMss Kypca CTyAEHThl OO0ecleuuBaroTCs JOCTYIOM K KOMIBbIOTEPHOMY
(IucrieMHOMY) KJIacCy C YCTaHOBJIEHHBIM COOTBETCTBYIOIIMM IPOTrpaMMHBIM oOecrieueHueM. Bee
KOMIIbIOTEPHl OOBEIMHEHbl B JIOKAJIbHYIO CeThb C JOCTynoM B VHTepHEeT [uisi BO3MOXXHOCTHU
NPOCKTHPOBAHUS U pabOTHI C CETeBBIMH 0a3aMu NAHHBIX. JICKIIMOHHBIC 3aHSATHS MPOBOISATCS B
ayJIMTOPUH, OCHAIIEHHON (MYyJIbTUMEIUIHON TEXHUKOMN 1) JOCKOM.

14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-so | Haauu
Ne IK3. B ue
n/ HaumenoBanue OMOJMOT | JIEeKTP
n eKe . Bepc.
JouHY | BIBC
Ocnosnas numepamypa
1. | Kypc nekimii npeacrapieH Ha Kadepe B AJICKTPOHHOM BHJIC - +
2. |Puxrep A. CLR via C#. [IporpammupoBanue Ha miatgopme Microsoft NET
Framework 4.5 nHa s3p1ke C#. 4-e uzn./Puxrep . — CII6: ITurep, 2014.—896 +
c.
3. |Ixoncon P. [Ilpuembl OOBEKTHO-OPUEHTHPOBAHHOTO  MPOEKTHPOBAHMS.
[Tarrepusl npoexktuposanus /JIxoHcoH P., 'amma 3., Xanm P. — CII6: Ilurep, +
2016.-368c.
4. |Pambo, JIx. UML 2.0. OOBEKTHO-OPUEHTHPOBAHHOE MOJICTUPOBAHUE W
pazpabotka [Tekcr]: mep. ¢ aurn. / Jlxeiimc Pambo, Maprtun bnaxa. — CII6: +
I[Turep, 2007. — 544 c.
5. | byy, I'. O6BbeKTHO-OPUEHTUPOBAHHBIN AHAIU3 U MPOESKTUPOBAHUE C PUMEpaMU
npwiokennii Ha C++ [Teker]: mep. ¢ aurn. / ['pamu byuy. — M: bunom, CII6: -
Hesckwuii nuanexr, 1999. — 560 c.
6. | Ilbmukua, E.B. OcHOBHBIE KOHLENMIMH W  MEXaHU3Mbl  OOBEKTHO-
opueHtupoBanHoro nporpammuposanus [Tekcr)/ E.B.JIbmukun. — CI16: BXB- +
ITerepOypr, 2005. — 640 c.
7. | Wunar, T.. C# 4.0: nonmnoe pykoBoxactBo [Tekct]: Ilep. ¢ anrmn. / I'epbept +
umar. — M.: OO0 "W . Bumssimc", 2011. — 1056 c.
8. | Hetiten, X. C# B mommunnke. Hanbomnee momHoe pykoBoacTBo [Tekcet]: mep. ¢
anri./ Xapsu [eiiten, [Ton [eiiten. — CI16: BXB-IlerepOypr, 2006 r.. — 1056 c.
9. | Tpoencen, D. A3bik mporpammupoBanus C# 2010 u uraropma .NET 4 [Teker]:
ITep. ¢ aurn. / Suapro Tpoencen. — M.: OO0 "W /1. Bunbsamc", 2011. — 1392 c.
Hononnumensnan numepamypa
10. | Anbaxapu [Px. C# 6.0. CpaBounuk. ITonHoe onucanue si3bika / Anbaxapu JIx., +
Anbaxapu b. — M.: 000 "NU.JA. Bunbamc", 2016. — 1040 c.
11. | Xomn I'. AnantuBHbni kox Ha C#. TIpoekTHpoBaHHe KIaccOB M MHTep(eiHcoB, +
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mabnons! ¥ npuHIunbel SOLID./Xomn I'. - M.: OO0 «.J1. Bunesimey, 2016.—
432c.

15. ”TH®OPMALMNOHHBIE PECYPCbI
1. loneukwii HarmoHaNBHBINA YyHUBepcuTeT. Hayunas 6ubnuoreka JlonHY [3nexkTpoHHbIH
pecypc]: oduir.caiit. / URL: http://donnu.ru/library (nara o6parienus 2020.02.20);
2. Uurepuer-nopran odpaszosarenbHbix pecypco mo UT. URL: http://www.intuit.ru (zara

obpamenus 20.02.2020)
16. IPOTPAMMHOE OBECIIEYEHHUE
1. Microsoft C#.
Pabouvas mporpamma paccMOTpeHa M MepeyTBEpXkAeHa Ha 3acelaHuH Kadeapsl MPUKIaTHON
MaTeMaTHKU U TEOPHH CUCTEM YIIPABIEHUs ¢ U3MEHEHUsAMU (0e3 u3mMeHenuil) Ha 20 rof.
IIporokomn Ne OT « » 20 I.

3aBenyronuii. kadeapoii

Pabouas mporpamma paccMOTpeHa M IepeyTBep:K/ieHa Ha 3aceJaHuM Kadeapbl MpUKIaJIHON
MaTeMaTUKH U TEOPUU CUCTEM YIPaBJIEHUS C U3MEHEHUsIMU (Oe3 nu3MeHeHuil) Ha 20 TOJI.
[Ipotokon Ne OT « » 20 T.

3aBenyromuii. kadgenpoi

PaGouas mporpaMMa paccMOTpeHa U IepeyTBEpKAeHa Ha 3acelaHuy Kadeapbl MPUKIATHON
MaTeMaTHKU U TEOPHH CUCTEM YIIpaBICHHs ¢ U3MEHEHUsAMU (O6e3 u3meHenuil) Ha 20 ro.
IIpotokomn Ne OT « » 20 I.

3aBenytouuil. kagenpoi

Pabouas mporpamma paccMOTpeHa M NepeyTBep:K/ieHa Ha 3aceaHuM Kadeapbl MpUKIaJIHON
MaTeMaTHKU U TEOPHH CUCTEM YIIpaBJIEHHs ¢ U3MEHEHUsAIMU (Oe3 u3meHenuil) Ha 20 rof.
IIpotokomn Ne OT « » 20 I.

3aBenytouuil. kagenpoit

Pabouas mporpamma paccMOTpeHa M NepeyTBep:K/eHa Ha 3aceaHuM Kadeapbl MpUKIaJIHON
MaTeMaTUKH U TEOPUU CUCTEM YIPaBJIEHUS C U3MEHEHUsIMU (0e3 nu3MeHeHuil) Ha 20 TOJ.
ITporoxoi Ne OT « » 20 I.

3aBenyrouuii. kadeapoii
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