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1 Ieau n 3agauu M3y4eHUs AUCLHUTLTHHBI (MO/TyJIs)
1.1 Ilesb ocBOEHHU ST M CIHILIHHbI

DopMHpOBaHHe HH()OPMAITHOHHOH KapTHHBI MHPa, OCHOBAHHOH Ha TTIOHHMaHUH CYITHOCTH
H 3HaueHHs HHQPOPMAIIMM B Pa3BUTHH COBPEMEHHOTO HH(OPMAIIOHHOrO OOIIECTBa;
NpHOOpeTeHHe YCTOMNBRIX HABBIKOB cOOpa, XpaHeHHS H 00padoTKH HH(pOPMAIHH.

Co3gaHne HeoOXOAMMOII OCHOBBI JJISI  HCIIONB30BAHHS COBPEMEHHBIX  CPEZACTB
BBIYHCIIMTEIFHOH TEXHHKH W IPHKIAJHBIX IIpOrpaMM IIpH H3YYEHHH CTYAEHTaMH
€CTECTBEHHOHAYYHBIX, OOIIENPO]ECCHOHATHHBIX U CIIEI[HATIBHBIX THCIIHTUTHH.

OcBoeHHe, MPeTYCMOTPEHHOTO IIPOrPaMMOI TEOPETHYECKOT0 MaTepHana 1 IIPHOOpeTeHIE
MPAKTHYECKHX HABBIKOB HCIIONB30BaHUS HH(OPMAITHOHHBIX CHCTEM, S3BIKOB ITPOrPAMMHPOBAHHS
U TEXHOJIOruit Ha 6a3e coBpeMeHHBIX [1K.

Hayunrth cocTaBisrs alrOpUTMBl JTMHEHHOH, Pa3BETRISIOINEHCS, IIHKIIHYECKOH CTPYKTYP;
TIONIB30BATHCS KIIACCHUECKHMH T OPUTMAaMH; ITPOLIEAYPHBIM ITPOrPaMMHPOBAHHEM, PEKYPCHEH;
O0BEKTHO-ODHEHTHPOBAHHBIM ~ TIpOrpaMMHpoBaHHeM.  O3HAaKOMIEHHE C  OCHOBHBIMH
KOHCTPYKIHSIMH IIPOTPAMMHPOBAHHS; OCHOBHBIMH CTPYKTYPaMH JaHHBIX; H C OOBEKTHO-
OPHEHTHPOBAHHBIM ITPOrPaMMHPOBAHHEM.

1.2 3amaun JUCIHILIHHBI
OcCHOBHBIE 33/Ia4l Kypca Ha OCHOBE CHCTEMHOT O TIOJIXO/a:

— CHCTEMAaTHYECKOE H3YYEHHE S3bIKOB IPOr PAMMHPOBAHH S BEICOKOTO YPOBHS;

— (dopMHpOBaHHE Yy CTYAEHTOB 3HAHHI, YMEHHIT H BIIaJIeHHI B OOAaCTH alTOPHTMH3AIHH
3a/1ay BBIUMCIIHTEIBHOIO XapaKTepa U 3a/lad aBTOMaTH3HPOBAHHOH 00pa0OTKH JaHHBIX;

— H3YYeHHEe CIOXHBIX CTPYKTYDP JAaHHBIX H HX IPHMEHEHHE JUIS PelIeHHS Pas3iHYHBIX
3a/1a4 0OpabOTKH JTaHHBIX Ha OBM;

— paclIMpeHHe IpPeACTaBIeHNII O COBPEMEHHOM ITPOIPAMMHOM OOeCITeYeHHH, ST3BIKaX
MIPOrPaMMHPOBAHUS BEICOKOTO YPOBHS;

— 3HAKOMCTBO C COBPEMEHHBIMH TEXHOJIOTHSMH TIporpaMmupoBaHusa — OOIT TexHonoruei
U BH3YaJIbHBIM KOHCTPYHPOBAHHEM ITPOT PAMM.

Llenn u 3aaun JaHHOTr O Kypca BRITEKAIOT U3 HEOOXOANMOCTH IIPAKTHYECKOTO IIPHMEHEHHS
OBM H 3aKperuieHns MOITyYeHHBIX YMEHHH U HaBBIKOB paOOTHI CO CPeICTBAMHI BBIUHCIHT EJIBHOM
TEXHHKH, ITPHMEHEHNS Pa3IYHbBIX S3BIKOB H METOIOB IPOrPAMMHPOBAHHS UIS HCCIET0BAHUS
MaTeMaTHYeCKUX H HH(OPMAaIHOHHBIX MOJIETIEH.

1.3 Mecro JHCHHIIHHBI (MOIYJIfA) B CTPYKTYPe 00pa30BaTe/IbHOM NMPOrpaMmbI
JuctprmHa «OCHOBHI IIPOTPpaMMHPOBaHISI» OTHOCHTCS K «O0s3aTenbHast YacTh» biioka
1 «JIMCIMIUTHHBL (MOAYIIH)» Y4eOHOI'O IUIaHAa.

1.4 IlepevyeHb MJIAHMPYEMbIX Pe3yJIbTATOB O0OYUeHHS MO JUCHHILINHE (MOXYJII0),
COOTHECEHHbIX ¢ IVIAHHPYeMbIMH Pe3YJIbTATAMH 0CBOEHH I 00PA30BATeNbLHOI MPOrPpaMMbI

WzydeHne pmaHHOR y4yeOHOIT MHUCIMMIUIMHEI HallpaBIeHO Ha (QOpPMHpOBaHHE Y
00yYarOIIIXCS CIeAyIONIX KOMITET EHIHIA:

OIIK-2 CnocodeH mNpHMEHSATh KOMIbLHTEPHbIE/CYyNePKOMIILIOTEPHbIE  MeTObI,
COBpeMeHHOe NpPOrpaMMHoOe oOecneyeHHe, B TOM 1HCJe OTe4eCTBEHHOIO
NPOMCXOKIEHNS, ISl PelIeHHA 3221 NPodecCHOHAILHOM /IeATeIbHOCTH

3HaTh THIoBBIE KOMITBIOTEPHBIE METOABI H COBPEMEHHOE ITPOIPaMMHOE OOECTIEYEHHE IS
perieHns 3aa4 mpodecCHOHATBHON JeATeTbHOCTH Ha SI3BIKE TPOrPAMMHPOBAHHS
BBICOKOI'O YPOBHA.

Ymern YCcTaHOBUTH H HCIIOIB30BaTh IIPOTPAMMHOE OOeCIleYeHHe JUIS PelIeHHs 3a1ad
npodecCHOHATTbHOIT AeSTeTbHOCTH.

[IprMeHsSTE METOABI KOMITBIOTEPHOIO ITPOEKTHPOBAHMUS, Pa3palbOTKH CTPYKTYD
JAHHBIX C HCIIOIB30BAHHEM OCHOBHBIX AIMOPHTMHYECKHX ¥ IIPOrPAMMHBIX



pereHit B o6macTH HH(OPMaIHOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHI Ha S3BIKE
BBICOKOT'O YPOBHA.

Bimagers IIpoekTHpoBaHHE CTPYKTYP JAaHHBIX TIIPH peANH3al[HH Al OPHTMHYECKHX H
MIPOrPaMMHBIX PEIIeHHIT Ha S3BIKE TPOrPAMMHPOBAHIS BEICOKOTO YPOBHSL.

I1IK-1 CnocodeH MOHHMATHL H MNPHMEHATh B HAYYHO-HCCIEAOBATEILCKOH H
NPUKJIAJHON JIeATeJIbHOCTH COBPEMEHHBbIII MaTeMAaTHYecKHil anmapar,
OCHOBHBIE 32KOHbI €CTECTBO3HAHHSA, COBPEMEHHbIE A3bIKH NPOrpaMMHPOBAHNSA
H MporpaMMHoe odecriedeHHe; onepalioHHbIe CHCTeMbI H ceTeBble TEXHOJIOTHH

3HaTh Co3maHHe M HMHTErpanis IIPOrpaMMHBIX MOAYIIEH H KOMIIOHEHT IIPOrPaAMMHOIO
MIPOAYKTA C HCIIONB30BAHHEM SI3bIKA TIPOT PAMMHUPOBAHUS C++.

TumoBble  aNTOPUTMHYECKHE W IPOTPAMMHBIE  pelleHHsd,  OHOTHOTEKH
MPOrPaMMHBIX MOAYJIEH, INAa0IOHBI, KIIacChl OOBEKTOB, HCIIOIB3YEMBIE ITPH
pa3paboTKe IMPOrpaMMHOIO OOeCIIeUeHH Ha s3bIKe C++.

OCHOBHBIE AITOPHTMHYECKHE H ITPOrPaMMHBIE DEINEHHS, METOABI H CpeJCcTBa
MIPOEKTHPOBAHHS IIPOrPAMMHOI0 00ecIieueHN s pa3paboTaHHOT O Ha SI3BIKE C++.

Ymern PazpaGareBaTh U HHTEIrPHPOBATh ITPOrPAMMHBIE MOYJIH H KOMIIOHEHTHI B €I HHBII
MIPOrPaMMHBI TTPOAYKT C HCITONB30BAHHEM S3BIKA IPOrPaMMHPOBaHHA C++ B
cpene Microsoft Visual Studio.

Hcrionp30BaTh CYIIECTBYIOIIHE AITOPHTMHYECKHE H IIPOrPaMMHBIE DEINEHHS U
11aGIIOHBI MPOEKTHPOBAHH A ITPOIPaMMHOI0 00ecITeYeHHS Ha sI3bIKe C++.
[IprMeHSTE METOABI H CPEACTBAa NMPOEKTHPOBAHHS IPOTrPAMMHOIO OOECTIeYeHH S,
CTPYKTYP AaHHBIX, HHTeP(EiiCOB ¢ HCITOIb30BAHHEM OCHOBHBIX Al OPHUTMHYECKUX
H TIPOTPAMMHBIX pellleHHH B 0OmacTH HHpOPMAIOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH Ha A3bIKe C++ B cpelie Microsoft Visual Studio.

Baagers Pa3zpa0oTka M MHTETPHPOBAHHE ITPOIPAMMHBIX MOAYIIEH M KOMIIOHEHT B €IMHBIH
MIPOrPaMMHBI MTPOAYKT C HCITONB30BAHHEM S3BIKA IPOrpaMMHPOBaHHA C++ B
cpene Microsoft Visual Studio.

IlpoekTHpoBaHue CTPYKTYP [JaHHBIX IIPH peaIH3allid alrOPUTMHYECKIX U
TPOTPaMMHBIX perieHuit B cpefie Microsoft Visual Studio.

IIpoexTipoBaHIe ITPOrpaMMHBIX IIPOAYKTOB IIPH PeaN3aliH ATTOPHTMIYECKHX H
IPOTPaMMHBIX pemteHHH B cpefie Microsoft Visual Studio ¢ ucrons3oBaHHeM
KOHCTPYKIIHI sI3bIKa C++.

2. CTpyKTypa H coJiepKaHUe JUCHUIIIHHBI

2.1 PacnpejesieHHe TPYAOEMKOCTH JUCIHILIHHBI 0 BHAAM padoT

OO0r1mas TpyI0EMKOCTh AUCIIUIUIMHBI COCTABILSET 6 3a4. efl. (216 yacoB), HX pacIipellelleHHe
10 BHJIaM paboT IPeiCTaBIeHO B TaOIIHIlE

Cemectpbl
Buj yuedHoii padornbl Beero (Jachl)
1aCoB
KonrakTHas padoTa, B TOM YHC/IE: 124,5 1254,
Ay/MTOopHbIE 3aHATHSA (BCEro): 118 118
ZaHATHA JIEKI[HOHHOT'O THIIA 50 50
JlaGopaTopHBIE 3aHSITHS 68 68
3aHATHA CEMHHAPCKOIO THIIA (CEMHHAPHL,
MPAaKTHYECKIE 3aHATHS)
HHasi KOHTAKTHAA padoTa: 6,5 6,5
KoHTtpois camoctosaTensHoi paboTsl (KCP) 6 6




[Tpomexyrounas arrecraiusg (MKP) 0,5 0.5
CamocrosTe,IbHAA PadoTa, B TOM JHCJIE: 558 | 558
Kypcosas paGora
[IpopaboTka yueOGHOI0 (TEOPETHYECKOTO) 258 | 258
MaTepHana
BrIonHeHHe HHAWBHIY AJIbHBIX 3aJaHHi 30 30
(TTOATOTOBKA COOOIIEHHH, ITPE3eH T )
Pedepar
[ToaroToBKa K TEKYIIEMY KOHTPOIIIO
Konrpo.ib: 35,7 | 357
IloAroToBKa K 3K3aMeHY 35,7 | 357
Jac, 216 216
B TOM THCJI€
O0mast TPYA0EMKOCTh KOHTAKTHaA 124.5 1254’
padoTta
3a4. e 6

2.2 CTpykTypa JUCIHILIMHbI

PacmpeieneHne BHA0OB y4eOHOIT paGoTH H HX TPYAOEMKOCTH IO pa3zenaM JHCIUITIHHEL.
Pasjens! (TeMbl) JHCIUIUIHHEL, H3y4YaeMble B |1 cemecTpe

Ko/nriecTBo “1acoB
BHeayn
. HTOpHA
Ne HanMeHOBaHHe P a3Ne10B (TeM) ks AymiaropHas padora i
pabdora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. | ANropHTM H €ro cBOHCTBa. 6 2 2 )
2. | Iloname cermeHTa H perdctpa. Ctpyktypa LI1. 6 2 2 2
3. | OyHKIMH S3bIKOB ITPOIP aMMHPOBaHHA. 6 2 2 2
4. MeTas3bIKH OIHCAHHA A3BIKOB [P OrPaMMHP OBaHHA. 6 2 2 2
5. | BuptyanpHaa MamHHa. 6 o) 2 2
6. | CTpykTypa THIIOB f3bika C++ 6 2 2 2
7. | LenourcneHHbie THII. CHMBOJBHBIH THIT 6 2 2 2
8. Bynesckiii (orHyeckHii) THIL. BenjecTBeHHbIE THITHI. 6 2 i 2
9. OrHcaHHe repeMeHHBIX H KOHCTAaHT. ApHpMeTHYeCKHE 6 ) ) )
olepaLHH.
10. | IlopaspsAmgHele orepaliiH A3bika C++. OriepaTopbl A3bIKA. 6 o) 2 2
11. | CpencTta BBOZIa-BbIBOA. ¥ CJIOBHBIH OTIEPATOP 6 2 2 2
12. | Onepatop BeiGopa. OriepaTophI LHKIIA 8 2 4 2
13. | Omnepatopsl nepexona. OdpaboTia rocaenoBaTENbHOC TEH. 6 g 2 2
14. HrepaipionHpie MBI [IporpavnHp oBaHHE BJIOKEHHBIX 6 2 2 2
LIHKJIOB
15. | PerymapHeie Trrbl. O6paGoTKa OJHOMEPHBIX MaCCHBOB 6 2 2 2
Kuaccrl 3agau 1o o6paGoTke MaccHBOB. 3ajauH 1-oro H 2-
L T pomayemein 8 2 4 2
Kunaccel 3agau 1o o6paboTke MacCHBOB. 3ajauH 3-oro H 4-
7 e— 8 2 4 2
18. | JByMepHbI€ Mac CHBbI 9 2 4 3
19. | ©ymxapm. IpoTtotun dyHxkipH. [TapaMeTpsl GyHKIRH, 9.8 ) 4 3.8
20 JlokanbHbie H M06aJbHbIE NepeMeHHbIe. OBnacTb 2 4 3
" | BHOMMOCTH I1€P EMEHHBIX.
21. | Pexypcua. IlTabnoHs! GpyHKIHiD 2 4 3
22. | MeTozbl cOPTHp OBKH. 11 4 4 3




KoIiecTEO 1AC0B
Bueayn
. HTOpHA
Ne HanMeHOBaHIe P azHe10B (TeM) Beero AymaropHas padora 5
padora
J 3 JIP CPC
1 2 3 4 5 6 7
23. | VYkazatemd. J[HHaMH4YecKHE IepeMEHHBIE. 9 2 4 3
24. | JHMHaMHYeCKHE MacCHBbI. 8 2 4 3
NTOI'O mo pasgenam JCHHILIHHbI 173.8 50 68 55,8
KoHrpons camoctosrensHon padoTsl (KCP) 6
[IpomexytouyHas artectaips (MKP) 0,5
[ToaroToBKa K TEKYIEMY KOHTPOIIO 35.7
O0mAas TPYA0EMKOCTD M0 JHCIHILTHHE 216

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3aHAnuA/cemunapst, JIP — nabopamopuvie 3anamui, CPC —
camMocmoameNbHAA paboma cnyoeHma

2.3 Cogep:xanue pasiesioB (TeM) THCIHIIMHDBI
2.3.1 3aHATHA JEeKIIHOHHOI 0 THIIA

PDopma
Ne HanMmeHoEBaHHe P aze/1a (TeMbI) Cogep:xaHie pazaena (TeMbI) Telcyl:uero
KOHTPOJIA
1 2 3 4
1 ANropHTM H €ro cBOHCTBA. ANropHTM H €ro cBoicTBa. MalllHHHBIH A3bIK. K
) TpancyALA. KoMImiaTopbl H HHTEPTIPETaTOPbI
5 TTonATHE cermMeHTa H p €eTHCTPA. TTonsTie cermeHnTa H perHetpa. Ctpyktypa L1 K
Ctpyktypa L1 JIMHHH YTIpaBJeHHA T IIep €flauH JaHHbIX
DyHKIHH A3bIKOB DYHKIHH A3bIKOB Ip OrpamMMHp 0BaHHA. OCHOBHbIE
3. | OporpamMMHpOBAaHHA. CBOHCTBA A3BIKOB [IPOIPaMMHpoBaHHA. OCHOBHBIE K
ACIIEKThI H3YYEHHA A3BIKOB TP OIP AMMHp OBAaHHSA
MeTasA3bIKH OITHCAHHA A3bIKOB MeTasA3bIKH OITHCAHHA A3BIKOB TP OTPAMMHP OBAHHS.
4. | mporpamMMHpOBaHHA. A3bIK Baky ca-Haypa, A3bIK CHHTAKCHYECKHX K.P3
JHarp aMm
BupTtyansHaa MamHHa. BupTy aneHasa ManiHHa. THITbI OIMHGOK,
5: pacriosHaBaemble BM. CHHTaKCHYECKHE H K
ceMaHTH4YeckHe olmHOKH. TecTHp OBaHHE.
CTpyKTypa THIIOB A3bIKa C++ CTpyKTypa Iporpammsl I OL[EY PHBIX A3BIKOB.
6 TTonsmie THma. CTpyKTypa THIIOB A3bIKa C++. K
’ BeTpoeHHEBIE H KOHCTPYHPY €MBbI€ THITbI, CKAIAPHEBIE
THIBI.
1 Ileno4ricI€EHHbIE THITHI. IenourcneHHbie THIIBI. CHMBOJIBHBIH THIT. —
) CHMBOJIBHBIH THIT JInara3oH 3HaYeHHI1, Habop orieparfHii. ’
g Bynesckiii (J1orHYe cKHIA) THIIL. Bynescriii (norHyeckii) THIl. BenjecTBeHHbIE —
) BenjecTBeHHbIE THITHI. THIIBI. J/[Hara3oH 3HaYeHHH, Habop oreparHii. ’
OrmicaHHe r1epeMeHHbIX H KOHCTaHT. | OrmcaHHe IepeMEHHbIX H KOHCTAaHT.
9, ApudmMeTHYECKHE OTTEpaLHH. ApHpMeTHHIECKHE OTepalHH. Y CJIOBHAs OTTep aLHs. K. P3
BripaskeHHa
10. TTopaspAxHble orepalfH A3bIKa TTopaspaaHble orepaliii m3bika C++. [Iprmepsl. K.P3
C++. OniepaTophbl A3bIKa. OmnepaTtops! A3bIKa. OrepaTop NPHCBAaHBAHHA g
1. CpencTBa BBOAa-BbIBO/IA. ¥ cJI0BHBIA | CpeficTBa BBOJIa-BbIBOA. VY CJIOBHBIH OIEpaTOop. K.P3
oriepaTop Bu10:€HHOCTD Y CJIOBHBIX OITEPATOp OB
12 OnepaTop BeiGOpa. OmepaTopsl OmnepaTop BeiOopa. OmepaTops! LpKNa for, while, do K.P3
| mHKTa while. Vc1oBHa BbIX0/a H3 [HKIA ’
OmnepaTopsl rtepexona. ObpadoTka OmnepaTops! nepexona. O6padoTka
13. | rocnenoBaTeNbHOCTEH. riociefosaTenbHoc TeH. IIporpavmip oBaHHe K.P3
apHpMeTHYECKHX 1[HKJIOB




dopma
Ne HanmeHoEBaHHe P az1e/1a (TeMbI) Cogep:xaHie pazaesia (TeMbI) Telcyl:uero
KOHTPOJIA
1 2 3 4
HrepalioHHbIE LIHKIIBI. O6paboTtka rocnegopaTenbHocTe. IITepalioHHbIE
14. | TIporpaMMHpOBaHHE BJIOKEHHBIX LKL [IporpaMMIpoBaHHe BIIOKEHHBIX LHKIOB K.P3
LIHKTIOB
5 PerympHblie b, O6paboTka Perynapnsie THIbl. OnpeesieHHe MacCHBOB. K.P3
" | opgHOMEpPHBIX MacCHBOB O6paboTKa OTHOMEPHBIX MAacCHBOB g
Kuaccel 3amau ro o6paboTke Kuaccel 3apau o o6paboTke MacCHBOB. 3amaum 1-
|6, | MaccHBOB. 3agauH 1-oro H 2-ro oro kimacca. O00cHOBaHHE BbIGOpPA CTPYKTY PhbI K.P3
" | knacca. maHHBIX. Knaccel 3aga4 o oGp aGoTie MacCHBOB. *
3amauH 2-0ro Kiacca.
Knaccsl 3a7a4 o o6paboTie Knaccel 3a1a4 1o o6paboTie MaccHBOB. 3aa4H 3-
17. | MaccHBOB. 3agauH 3-oro H 4-10 oro knacca. Knaccel 3ama4 rio o6paboTke Mac CHBOB. K.P3
KJacca. 3anauH 4-oro Kiacca
& JByMepHbI€ Mac CHBbI JIBymepHbIe MaccHBbl. O0paboTKa AHaroHasne. Wy
) TTocTpoeHHe MaccHBa 110 MaTPHLIE. ’
OyHKIMH. TIpoToTHIT Py HKITHH. ®@yHrkimH. TIpoToTHr (pyHKiHH. [TapaMeTpsl
19 ITapameTps! (DyHKIHH. ¢dyuxamn. [Tepenaya rmapaMeTpoB 10 3HAYEHHIO. w55
’ Tlepenaya rnapamMeTp 0B IO ajipecy (10 CChLIKE H ’
yepe3 yKa3aTellb)
JlokanbHbie H [106aJbHbIE JlokanbHbie H r1o0albHbIe TepeMeHHble. O6macTh
50, | T€PEMEHHBIE. OG6nacTh BUAHMOCTH BHAHMOCTH [1ep eMeHHbIX. [TapaMeTphl co 5
| repeMeHHBIX. 3HAUEHHAMH 110 YMOTYaHHIO (HeoO0m3aTeNbHbIE ’
riapameTpsl). Tleperpyska GyHKIpI
21 Pekypcus. [TIaGnoHb! GyHKIMIA Pexypcusa. [Ipsaman 1 kocBeHHasA p ekiipcHA. CTek K.P3
o aKTHBaLM. [TTaGnoHb! Gy HKIHED ’
MeTozb!l cOPTHP OBKH. MeTopip! copTHp oBKH. O0LIas IocTAHOBKA 3a][aH.
OrreHnBaHHe anropHma. Mertoy rorHcka ¢ o6MeHoOM
2. (copTHpPOBKaA [TOCPEZICTBOM BbIGOpa). AJITOPHTM KP3
«ITy3pipbpKa». HenHoUHaA cOp THPOBKa (COPTHP OBKa '
BcTaBkaMmH). Metop moficyeta. MeTo]1 mapHbIX
cpaBHeHHH. bricTpaa cop THpOBKa
Vkazatead. JJHHaMHuecKHe VkazaTemd. OnepalHH ¢ yKa3aTelaMH.
23. | mepeMeHHbIE. JHHamideckie rep emeHHble. OrepaTopsl new H K.P3
dispose.
4 JIHHaMHYecKHe MacCHBbI. JrHamiIeckHe MaccHBBL. ITepemada Mac cHBOB KaK s
o r1apaMeTpoB B (yHKLHIO g

Ipume yanue: JIP — omyen/3auuma nabopaniopHoii padonist, KII - esinonteHue Kypcogozo npoekma, KP - Kypcoegoii
pabont, PI3 - pacyemHo-epagudeckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecnmuposeanie, P3 — peuiertie 3adad.

2.3.2 3aHATHSA CeMHHAPCKOT0 THIIA

Hpume yanue: JIP — omuyenm/3amuma nabopaniopHoii pabonist, KII - estnonHeHle Kypcogozo npoekia, KP - Kypcoeoii
pabonist, PI3 - pacyemno-epaghuieckozo 3adanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposaniie, P3 — peuiertie 3aoau.

2.3.3 JIaGopaTopHbIe 3aHATHA

PDopma
Ne HanMmeHoEBaHHe P aze/1a (TeMbI) HanmeHoBaHHe J1a00pAaT 0PHEBIX padoT TERYINEro
KOHT] 0.1
1 2 3 4
1. AJropHTM H €ro CBOHCTBA. TlocTp OeHHE cXEM aIITOPHTMOB P3
IlonATHEe cerMeHTa H  perHcIpa.
2. PaGota ¢ debug, pekHM oTHagKH P3
Crpykrypa LIL gl




dopma
Ne HanmeHoEBaHHe P az1e/1a (TeMbI) HanmeHoeRaHHe J1a00pAT 0OPHBIX padoT TERYIUEro
KOHTPOJIA
1 2 3 4
5 Dy HKLFHH MBIKOB | VeraHoBka H 3amyck cpempl Microsoft Visual 35
“* | rporpanMMHp OBAHHA. Studio
MeTas3bIKH OIMHCAHHA A3bIKOB »
4. TTocTpoeHHe KOHCTPYKLIHIT Ha METaA3bIKax P3
TIPOTP AMMHp OBAHHA.
5. | BupTyanpHad ManiHHa. TlocTp oeHHe rpocTeHmer IporpaMMbl Ha A3blke C++. P3
6 CTpyKTypa THIIOB si3biKa C++ IByueHne Bo3MokHOcTeH KomrnumaTopa C++. Pexnm P3
; OTNAZKH, PEKHM TeCTHpP OBAHHA
IlenourcineHHble THITHI. CHMBOJIBHBIH
7. s Paborta c LieJIbIMH HHCIIaMH H CHMBOJIAMH P3
Bynescxii (JTorHUecKHIT) THII. .
8. ObpaboTka BellleCTBEHHbIX 3HAUEHHI H JIOTHYE CKHX . P3
BemecTBeHHbIE THITBI.
9 OrmicaHHe IePEMEHHBIX H KOHCTAHT. | PemeHHe apHpMETHUYECKHX 3a7ad ¢ HCIIOJIB30BaHHEM £3
© | ApudpmeTHyeckHe oreparHH. MaTeMaTHYeCKHX (yHKLH
ITopaspagHbie oriepaliHH A3bIKa C++.
10. HERRA pan Hcronb30BaHHe [10p a3p AHBIX OITep aLHH P3
OrmiepaToph! A3bIKA.
€7CTBa BBOJA-BbIBOZA. Y CJIOBHBIH
11. Cpen A " VcII0BHBIH oOr1ep aTop P3
orepaTop
1 Omnepatop  BbIOOpa.  OrepaTophl o e
2. €PaTopbl a
SR PaTOPBI LKL
OnepaTopel  Tiepexofa. OGpabotia
13. SEATER o '.t.l g Ornepatopsl riepexona P3
Triocye[oBaTeNbHOCTEH.
HtepalioHHbIE LHKJIBL.
14. | TIporpammip OBaHHE BIIO}KEHHBIX | BpluHCcIIEHHE CYMMBI pAjia P3
LIHKJIOB
Perynapuple  marml.  OGpabotka
15. TyIp 2 O6paboTKa OJJHOMEPHBIX MacCHBOB P3
OIHOMEPHBIX Mac CHBOB
Knaccet  3amau 1o obpabotke
16. | maccHBoB. 3agauH l-oro H 2-ro | ITomck H 3aMeHa B MaccHBa. ITapHaa obpaGoTka P3
Kiacca.
Knaccet  3agau mo  obpabotke
17. | maccHBOB. 3aflayH 3-oro H 4-ro | [IpeoGpa3zoBaHHe MaccHBA. P3
Kiiacca.
18. | JIByMepHbIE MaCCHRBI Ob6paboTka MaTpHII P3
HxipH,  IIpoToTHil HKILHH.
19. o P By ITocTpoeHHe HyHKIHIA P3
ITapameTph! QyHKIHH.
JlokanbHblE H rioGasbHbIE
20. | mepemeHnble. OO6macTe BHAHMOCTH | PaGora ¢ mapameTpaMH (QpyHKLIHIA P3
TIepeMEHHBIX.
21. | Pexypceus. [1TaGmorbr dyHiapz ITocTp oerHe peKypcHBHBIX (yHKIIHE P3
22, | MeTojbl cOpTHPOBKH. Mertozpl cOp THPOBKH P3
3 VKaszaTelH. JuHamiueckve | PaGora ¢ yKazaTelsIMH M JHUHAMHYECKHMH P3
" | mepeMettbIe. TiepeM eHHbIMH
24. | JHHaMHYecKHe MacCHBBL. ObpaboTKa HHAMHYECKHX MacCHBOB P3

Ipume yaruie: JIP — onmuen/Bamumea nabopaniopHoii pabonist, KII - esinonteHue Kypcogozo npoekia, KP - Kypcogoii
pabonst, PI3 - pacyemHo-epaghuieckozo 3aoanua, P - Hamicanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmuposeanie, P3 — peuiertie 3adau.

2.3.4 IlpumMepHas TeMATHKA KYPCOBBIX PA0OT (IIPOEKTOB)
He npexycmoTpeHO



2.4 IlepeueHb y1eOHO-MeTOHUECKOT0 oOecmedeHHA /I CAMOCTOATEIbHOI padoThbl
00YYAOIIHXCA N0 JUCI[HILIHHE (MOXYJ/II0)

[lepeueHp y4eOHO-METOIHYECKOTO O0eCTIEeYeHHS JUCI[HIUTHHBI
No Bug CPC I1O BBITIOJTHEHHIO CAMOCTOSTEIBHOH paboThI
1 2 3
1 H3yueHne MeTtonuieckie yKazaHHS IO OpraHM3al[iil CaMOCTOSTEIIbHOMH
TEOPETHYECKOT O paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MaTepHana HH} OPMAIHOHHBIX TeXHOIOrHiT, mporokorn Nel ot 30.08.2019
2 Pemtenne 3amau Metommieckie yKa3zaHHS TI0 OpPraHH3allii CaMOCTOSTEIbHOMN
paboTH CTYJEHTOB, YTBEPKIEHHBIE Kadempoit
MH} OpMAIHOHHBIX TeXHOIOrHit, mporokorn Nel ot 30.08.2019

Y4eOHO-MeTOAHUYECKHE MaTepHabl I CAMOCTOSTEIBHOH PadOTHl OOYYAIOIMXCS H3
YHCIIa HHBAHIOB U JIHI] ¢ OTPAHHYEHHBIMH BO3MOKHOCTSMH 3710poBbs (OB 3) Ipe1ocTaBIsIOT S
B (hopMax, aJalTHPOBAHHBIX K OrPAaHHYEHHSIM HX 30POBbS H BOCIIPHATHS HH(bOPMAaIIHH:

JI71s1 vl ¢ HapyIIeHH SIMH 3PEHHS:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayanodaiinia,

— B MeyaTHO# (opme Ha g3bIKe Bpaitns.

JI71s1 THIL ¢ HapyTIEeHNSIMH CITyXa:

— B MeyaTHOIT Gopme,

— B (popMe 3IEKTPOHHOTO TIOKYMeHTa.

JI71s1 THIL ¢ HapyIIeHNSIMHA OITOPHO-ABHTAaTEIBHOIO aIMlapara:

— B IeyaTHOI opme,

— B (popMe 3IEKTPOHHOTO JJOKYMEHTa,

— B opMe ayaunodaiina.

JlaHHBIIT TIepeyeHb MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00y YaAIOITUXCHL.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH
B cootBerctBuu ¢ TpeGopaHmsvu OI'OC B mporpamma JUCIHIUIHHEL IIPeAycMaTpPHBAET
HCTIONb30BaHHE B Y4YeOHOM IIpollecce CIeAYIOIX 00pa3oBaTellbHbIE TEXHOIOIHH: YTEHHE
JEKIHiT ¢ HCIOJIb30BAaHHEM MYIbTHMEIHITHBIX TEXHOIOTHI; METOJ MAaJbIX TPYIII, pPa3dop
MpaKTHYeCKHX 3ajad H KeHCOB.
[Ipn oOyueHHH HCITONMB3YIOTCS CIEAYIOIHE 00pa30BaTEIbHbIE TEXHOMOIHH:

— TexHonorHd KOMMYHHKAaTHBHOTO OOYuYeHHS — HalpaBiIeHa Ha (opMHpoBaHIe
KOMMYHHKaTHBHOII KOMITETEHTHOCTH CTYJIEHTOB, KOTOpas SBIsIeTCS 0a30BOH, HEOOXOAMMOM I
aJlaNTaIii K COBPEMEHHBIM YCIOBHSAM M KKYIIb TYPHOH KOMMYHHKAITHH.

— TexHonorusgd pasHOYpPOBHEBOro (AHQpdepeHIIHPOBAHHOIO) OO0yUeHHS — ITpejIiolaraet
OCYIIECTBIIEHIE TI03HABATEIbHOI JAESITEIbHOCTH CTYJIEHTOB C YYETOM HX HHAHBHAYaIbHBIX
CITOCOOHOCTEH, BO3MOYKHOCTEH H HHTEPECOB, ITOOMIPSS HX pealTH30BBIBATh CBOI TBOPYECKHIT
noreHIHan. Co3maHie H HCIIONb30BaHHE JHATHOCTHYECKIX TECTOB SBIISETCS HeOoTheMIeMOil
YACTHIO JAHHOIH TeXHOIOIHH.

— TexHomorns MOAYIBHOrO OOYYeHHS — IIpeAycMaTpHBAaeT JelleHHE COAepKaHHsI
JUCIHIUTHHBI Ha JJOCTaTOYHO aBTOHOMHEIE pa3elbl (MOAYIIH ), HHTETPHPOBaHHBIE B OOIIHIT KYPC.

— HHpopmanHOHHO-KOMMYHHKAI[HOHHEIe TexHomornun (MKT) - pacnmpstor paMku
00pa3oBaTeIbHOrO IIpoIiecca, IMOBBIIIAS €r0 ITPaKTHYECKYIO HaIlPaBIEHHOCTh, CIIOCOOCTBYIOT
HHTEHCH(QHKAIIMH CaMOCTOATENbHOIT padOTHl YyYalHXCSd H TIOBHIINIEHHIO ITO3HABATeIbHOM
akTUBHOCTH. B pamxax UKT Beiaensrorcs 2 BUa TEXHOIOTHIH;



— TexHONOrHS HCIIONb30BAHHS KOMIIBIOTEPHBIX ITPOrpaMM — TIO3BOJIIET 5 (eKTHBHO
JIOTIOTTHHUTH ITPOIeCC O0YUEHUS SI3BIKY Ha BCEX YPOBHSIX.

— HHTEepHeT-TeXHONMOTHH — TIPEJOCTARISIOT IMHPOKHE BO3MOKHOCTH JUISI  TIOHCKa
HH(popMaIHH, pa3padoTKH HayIHBIX MPOEKTOB, BeJeHHI HayUHBIX HCCIIeIOBAHII.

— TexHonornsa HHANBHIyaTH3aIMH OOyYeHHS — TIOMOTAaeT pPEealTH30BBIBAaTh ITHYHOCTHO-
OPHEHTHPOBAHHBIIT IIOAXOJ, YYHTHIBaS HHAMBHIYyalbHBIE OCOOEHHOCTH M TOTPeCGHOCTH
YYaImxcs.

— IlpoekTHasd TEXHOIOTHS — OPHEHTHPOBaHa Ha MOJEIHPOBAHHE COIHAIBHOIO
B3aHMOJICHICTBHS yYaIl[MXCs C LENbI0 PEeIleHHsd 3ajJaul, KOTopas OIpelelseTcs B paMKax
MpodecCHOHATBHOI MO OTORKH, BRIIEISI TY HIH HHYIO ITpeIMEeTHYIO 00MacTh.

— TexHonornsa oOy4yeHHS B COTPYAHHYECTBE — PeAIH3yeT HIESK0 B3aHMHOIO OOYYeHHS,
OCYIIECTBIISIA KaK HHAMBHAYAIbHYIO, TaK H KOUIEKTHBHYIO OTBETCTBEHHOCTh 3a peIleHHE
y4YeOHBIX 3a][ay.

— HrpoBas TexHONOrus — IMO3BOJIAET Pa3sBHBaTh HABBIKH PACCMOTPEHHS Psfa BO3MOMKHBIX
CIIoco0OB peleHHs Mpo0ineM, aKTHBH3HPYS MBIIIIEHHE CTYAEHTOB M PacKpbIBas TMYHOCTHBIT
MTOTEHIHAT KaXkJ0TO YUaITerocCsl.

— TexHonorHsS pasBHTHS KPHTHYECKOIO MBIIDIEHHS — CIIOCOOCTBYET (hOPMHPOBAHHIO
PasHOCTOPOHHEH IMYHOCTH, CIOCOOHOI KPHTHYECKH OTHOCHTHCS K HMH(OPMAIIHH, YMEHHIO
OoTOHpaTh HH(OPMAIIHEIO JUTS PelIeHHs ITOCTaBIEHHOM 3a[auH.

KomruiekcHoe HCITOIB30BaHHE B YUeOHOM IIpoIiecce BCEX BBIIMIEHA3BAHHBIX TEXHOIOTHIT
CTHMYIIHPYIOT JHYHOCTHYIO, HHTEIUIEKTYalbHYH) aKTHBHOCTh, Pa3BHBAIOT ITO3HABATEIbHBIE
MIPOIIECCEI, CITOCOOCTBYIOT (DOPMHPOBAHHIO KOMIIETEHIMIT, KOTOPHIMH JOJDKeH o0majgaTh
OYIYILHH CIIEIHAIIHCT.

OCHOBHBIE BHIBI HHTEPAKTHBHBIX 00pa30BaTeNIbHBIX TEXHOIOIHH BKITFOYAIOT B Ce0S:

— paboTa B MaIbIX TPYIIAX (KOMaHJIe) - COBMECTHAS JAeATEIbHOCTh CTYAEHTOR B IPYIIIE IO
PYKOBOJICTBOM JIHjIepa, HalIpaBJIeHHAs Ha pellleHIe O0MIeit 3ajaun ITyTéM TBOPYECKOTO CII0KEHHS
Pe3ylIbTaTOB HHAMBHAYAIbHOH pabOThl WICHOB KOMAHABI C JIENeHHEM IIOMTHOMOYMI ¢
OTBETCTBEHHOCTH;

— TIPOEKTHAas TEXHOIOTHS - HHANBHAYAIbHAs WIH KOJUIEKTHBHAS JIESITeIbHOCTh 10 OTOO0pY,
pacIpeielIeHHIO M CHCTeMaTH3allHi MaTepHaia IO OIpeJIelIeHHON TeMe, B pe3ylbTaTe KOTOPOH
COCTaBIISETCS IIPOEKT;

— aHaTH3 KOHKPETHBIX CHTYAI[HH - aHAIM3 PeallbHbIX ITPOOIEMHBIX CHTYaIlHi, HMEBIIIX
MECTO B COOTBETCTBYIONIeH oOmacTH IpodeccHOHANTbHOI AeATeIbHOCTH, H ITOHCK BapHaHTOB
JIYYIIMX PeIleHHI;

— Ppa3BHTHE KPHTHYECKOI'O MBIIIIEHH S — 00pa3oBaTeIbHas AeATeIbHOCTh, HallpaBJIeHHAS Ha
PasBHTHE Y CTYAESHTOB PasyMHOTO, pe(IeKCHBHOIO MBIITIIEHHUS, CITOCOOHOIO BHIBHHYTH HOBBIE
HJIEH H YBHAETh HOBBIE BO3MOKHOCTH.

[Togxom pa3bopa KOHKPETHBIX 3afad M CHTYyaI[Mii IMHPOKO HCIIOIb3YETCA Kak
TperofaBaTeeM, TaKk H CTYJASHTaMH BO BpeMs JeKI[Hi, Ta0OpaTOpPHBIX 3aHATHII M aHalli3a
PEe3yIITAaTOB CAMOCTOSITENBHOI paboThl. OTO OOYCIOBIEHO TEM, YTO IIPH HCCIEJOBAaHHH M
PEIIeHHH KaKI0H KOHKPETHOM 3a/laull HMeeTCs, KaK MMPaBHIIo, HECKOIIBKO METO/IOB, a 3TO TPeOyeT
pa3bopa H OLEHKH I[eNOI COBOKYITHOCTH KOHKPETHBIX CHTYaITHI.

KOJIHYECTBO
I/ICHO.]'I]:Z!yeM]:Ie HHTEPaAKTHBHEBIE oﬁpazonaTe.m,Hble
CBMBCTp BH,E[ JaHATHA HHTEPAKTHBHLIX
TEXHOJIOITHH
qacop
[IpakTiueckie 3aHATHSI B pexImMax
1 JIP B3aHMOJEHCTBUS «IIPEINOAABAaTENb — CTYAEHT» H 18
«CTYHEHT — CTYIEHT»
Hroro 18

Hpumeyanue: JI — nexyuu, I3 — npaxmutdeckue 3auAnua/cemunapst, JIP — nabopamoprvie 3anamua, CPC —
camocmoamesHAaa pabonid ciyoeHnid



Tembl, 33aHIs M BOIPOCHL I CaMOCTOSITENBHOH padoThl IPH3BAaHBI CHOPMIPOBATH
HaBBIKH TIOHCKa HHGOpPMAlMH, YMEHHS CaMOCTOSITENIBHO PacHHPATh H YIIIyOlsATh 3HAHHA,
TIOTyYEHHBIE B XOJIe JIEKITHOHHBIX U MPAKTHYECKHX 3aHSTHII.

[Moxoxn pazdopa KOHKPETHBIX CHTYAIHiT IHPOKO HCIIONb3YeTCsI KaK MperofaBaTeIeM, TaK
H CTYZIEHTaMH TIPH TTPOBEAEHNH aHaIH3a Pe3yIbTaTOB CaMOCTOSTEIBHOM pabOTHI.

JUIst M1l ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBBSI TIPEAYCMOTpPEHa OpTaHM3aIlisl
KOHCYJIbTAIHI C HCIIOMb30BAHHEM 3IEKTPOHHOM TTOYTHI.

JU1s1 THIL ¢ HapyTHeHHSIMH 3PEHIS:

— B MTe4aTHOM (opMe YBEMHYEHHBIM IIPH(TOM,

— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B IeyaTHOI opme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JUst Il ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:

— B MeyaTHOIT opme,

— B (popMe 3IEKTPOHHOTO JOKYMEHTA.

JUIs Il ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI IPEAYCMOTpPEHa OpTaHM3aI[s
KOHCYJIbTAIMI C HCIIOb30BAHHEM 3IeKTPOHHO TTOYTHI.

JlaHHBII TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YaIOIIIXCA.

4. OueHo4HbIEe 1 METOAHMUYECKIE MATE€PUAJIBI
4.1 OueHounble cpeAcTBAa Il TeKYIIEro KOHTPOJIS  YCIIEBAeMOCTH H
NPOMEKYTOUHOMH ATTECT AU

OrneHOYHbIE CpPeJCTBa ITpeJHa3HAYeHbI 11 KOHTPOIS H OIEHKH 00pa30BaTelbHBIX
JIOCTIDKEHHIT OOYYaroIMXCs, OCBOMBIIMX IIPOrpaMMy Y4eOHOH JUCIIMIUIMHBI «Ha3BaHHE
T CITHTUTHHEBL» .

OreHOYHbBIE CPEACTBA BKIFOYAET KOHTPOIbHBIE MaTepHAIbl IS MPOBEACHHS TeKYIero
KOHTpoJiss B QopMe 3aJaHMIi II0 TeMaM, KOIUIOKBHYMa H KOHTPOIBLHBIM paboraM H
NPOMEKYTOUHOM aTTecTAHH B (JOpMe BOIPOCOB M 33aJlaHHiI K 3K3aMeHy H 3a4eTy.

OrleHOYHbIE CpPEACTBAa I HHBAIMAOB H JHI[ C OTPaHHYEHHBIMH BO3MOIKHOCTSIMH
3JIOPOBBSI BEIOHPAIOTCS C YIETOM HX HHAMBHIYAILHBIX IICHXO(H3HYECKHX 0COOEHHOCTEHH.

— ITpH HeOOXOJIIMOCTH HHBATTHJ[aM H JTHI[aM ¢ OrPaHHYE€HHBIMH BO3MOKHOCTSIMH 3I0POBbBS
MPEAOCTABIISAETCS JOMOIMHUTEILHOE BPEMSI UL ITOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPH MTPOBEAECHHH ITPOLETYPHl OlIEHHBAHHS Pe3yIbTaTOR O00yYeHHS HHBAIIOB H JIHI] C
OTPaHHYEHHBIMH BO3MOKHOCTSIMH 3I0POBBS MPeAyCMATPHBAETCS HCIIOIb30BAHHE TEXHHYECKIX
CPelCTB, HEOOXOAHMMBIX HM B CBSI3H C HX HHANBHIYaTIbHBIMH OCOOEHHOCTSIMH ;

— IPH HEOOGXOAMMOCTH I OOYYAOIIHXCS C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 310POBbBS
H HHBATHIOB IpoOIelypa OIEHHBAHMS pPe3yIbTaTOB OOYYEHHS II0 JUCI[HIUIHMHE MOXKET
MTPOBOJHUTHCS B HECKOIBKO 3TAIIOB.

[Iporieypa OlleHHBaHHUS Pe3yIbTaTOB OOYYEHHS MHBAIMAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOXKHOCTSIMH 3[0POBbSI TI0 JHCIMIUIMHE (MOAYNIIO) IPEAyCMaTpHBacT IIPeOCTABICHHIE
nHpopmarim B (opmax, aJallTHPOBAHHBIX K OrpaHHYEHHSAM HX S3IO0POBbS M BOCIIPHSTHSI
nHpopMarrm:

JUitst iy ¢ HapyIIeHHsIMHA 3PEHH ST

— B TeyaTHO# GopMe YBEITHUEHHBIM IIPH(TOM,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA.

JIrst mvar ¢ HapyIneHHSIMH CITyXa:

— B MeyaTHOI opme,

— B (hopMe 3IeKTPOHHOTO JOKYMeHTA.



I[JT_}I JIHIT ¢ HAPYIICHHAMH OITOPHO-ABHI'ATCIIBHOI'O ararapara:

— B MeyaTHOIT popme,

— B (hopMe 3IIeKTPOHHOTO JOKYMEHTA.
JlaHHBII TTepeueHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00YYAIOIIHXCA.

CTpPYKTYpa olleHOUHBIX CPEJACTB Misl TeKYIIell H MPoMesKYTOYHOI aTTecTaliu

Kon HarnmeHoBaHHE
Ne | KoHTpomHpyeMbIe pazjieibl KOHTp OITHPY eMOoi OLIEHOYHOT'O CPEJICTBA
i (TeMbI) JHCLHITIHHBI * KOMITETEHLTHH (HIH Hestyiin RoRTHoms TIpomexyTouHaA
€€ JacTH) aTTecTalHA
= -2
| AJITOPHTM H €T0 CBOHCTEA. 81131{] - THII0BBIE KOHTPOJIBHBIE Bomnpoc Ha 3x3amene 1-2
BOIIpocHI |
5
. Toramye ChIMeEr H 1(_1)1131{] - THI10BBIE KOHTPOJIbHBIE Bomnpoc Ha 3x3ameHe 3
£ pervctpa. Ctpyktypa LI1 BOTIPOCHI 2
o
3 DyHKLEH it 1?1131‘1 - THI1I0BBIE KOHTPOJIBHBIE Bormpoc Ha 3x3ameHe 4-5
TIPOTP AMMH] OBAHHA. BOTIPOCHI 3
5
MeTastsbIKH OMHCaHHs OIfE-2 THITOBBbIE KOHTPOJIBHBIE Bormpoc Ha 3K3aMeHe 6
4 | mpIkoB rporpavmuposarms. | K- BOTIOCH! 4
5
s Bup1yaibHai MallIHHa. 1(_1)1131{] - THI10BBIE KOHTPOJIbHBIE Bormpoc Ha 3x3ameHe 7-8
B BOTIPOCHI 5
£y
6 CTpyKTypa THIIOB s3bIKa 1?1131‘1 - THI10BBIE KOHTPOJIBHBIE Bormpoc Ha 3x3ameHe 9
C++ BOTIPOCHI 6
7 HenowwicieHHbIE THIIBIL. | OIIK-2 THITOBEIE KOHTPOJIBHBIE Bormpoc Ha 3x3amene 10-
CHMBOJIBHBIH THIT IIK-1 3afaHHA -2 11
Bynescxii  (JOTHYECKHH) | OITK-2 T omsiE KOHTONEEEIE Borpoc Ha 3x3amene 12-
8 IIK-1 13
TiI1. BenjecTBeHHbIE THITHI. —_— 3.6
OrmHcaHHe MEPEMEHHBIX H | OIIK-2 Bonpoc Ha 3K3amMeHe 14-
9 KOHCTAaHT. ApHpMeTHYeckHe | TIK-1 OBDIC KOHTPOJIbHRIC 15
3a7aHHA 5
OTIEp aL[HH.
TTopaspAnHbie orepaLHH | OrK-2 " Borpoc Ha sK3aMeHe 16-
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HoxasaTe.Jm, KPHTEPHHA H ITKAJIa OI€HKH C(l)O])MHpOBaHHbIX KOMIeTeHIHH

HoxasaTe.Jm, KPHTEPHHA H MIKaJIa OIEHKH C(l)O])MHpOBaHHbIX KOMIeTeHIH i

CooTBeTcTBHE IIOPOTOBOMY _VPOBHK) OCBOSHHS KOMIIETEHIIHII ILTaHHPYEMbIM
pesynbpTataM 00y4YeHHS H KPHTEPHSM HX OLeHHBaHHUS (OIlEHKA: YA0BJAETBOPHTEIbHO /3aUTEHO):

OIIK-2

3HaTh

VYmMmerhb

Baagern

ITK-1

CnocofeH NpPHMEHATh KOMIbIOTEPHbIE/CYNIEPKOMIIbIOTEPHbIE  MeTO/bl,
coBpeMeHHOe NpOrpaMMHoe oOecneUeHHe, B TOM 1HCJEe OTe4eCTBEHHOIO
NPOMCXOKTEHHS, JJIs1 PellieHHs 3221 NpodeccHOHATBHOM /IeATeTbHOCTH
THIIOBBIE KOMITBEOTEPHBIE METOJIBI H COBPEMEHHOE ITPOrPaMMHOE 0GecTieueHHe AT
pelieHns 3aqa4 mpoQecCHOHAIBHOI JeSTeTbHOCTH Ha S3bIKE IMPOrPaMMHPOBAHUS
BBICOKOTO YPOBHSL

YCTaHOBHTh M HCIONB30BaTh MPOrpaMMHOE oOecledeHHe IS pelleHHus 3amay
MpoecCHOHATFHOMN AeSTeMbHOCTH.

[IpuMeHSITh MeTOIBI KOMITBEOTEPHOTO ITPOEKTHPOBAHHS, Pa3paboTKH CTPYKTYP
IAHHBIX C HCIIOIb30BAHUEM OCHOBHBIX QITOPHTMHYECKHX M TIPOTPAMMHBIX
peleHHit B 001acTH HH(OpMaIHOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHIT Ha SI3BIKE
BBICOKOTO YPOBHS C HCIIOIh30BAHHEM SI3BIKa MTPOTPAMMHPOBAHHUS C++..
[IpoekTHpOBaHHE CTPYKTYP MAaHHBIX TIIPH peaTH3allii aJTOPHTMHYECKHX U
TIPOTPaAMMHBIX PEITIEHN Ha SI3BIKE TIPOr PAMMHPOBAHIHS BRICOKOTO YPOBHS.
CnocofeH MNOHMMATHL H NPHMEHSTh B HAYUYHO-HCCIEA0BATEIbCKON W
NpPHKJIATHON [JeATeJIbHOCTH COBPEeMEHHBbIl MaTeMaTHYecKHMil ammapar,



OCHOBHBIE 32AKOHbI €CTECTBO3HAHHSA, COBPEeMEHHbIE A3bIKH NPOrpaMMHPOBAHISA
H MporpaMMHoe odecriedeHne; onepalioHHbIe CHCTeMbI 1 ceTeBble TEXHOI0THH
3HaTh UIIK-1.1 (31.1) Co3maHie M MHTErPALUS ITPOrPAMMHBIX MOZYJIEH H KOMITOHEHT
TIPOTrPaMMHOIO TIPOAYKTa € HCIIOIb30BaHHEM S3bIKA TIPOTPAMMHPOBAHIST C++.
UIIK-1.2 (31.2) CraHpapTHBIE aJTOPUTMHYECKHE M ITPOIPaMMHBIE PEIEHH,
OMOIIHOTEKH ITPOTPAMMHBIX MOYJIEH, ITIa0JIOHBI, KIIaCChl 00BEKTOB, HCIIOIb3YEMBIE
TIPH pa3paboTKe IMPOrPaMMHOr0 OOecIIieueHN Ha SI3bIKe C++.
HUIIK-1.3 (3H.3) OCHOBHBIE aJITOPUTMHYECKIE H IIPOIPAMMHEBIE PEIIEHHS, METObI
H cpeJicTBA IPOEKTHPOBAHUS ITPOIPaMMHOrO OOecIiedeHHS pa3paboTaHHOrO Ha
si3pIKe C++.

YmMmerb UIIK-1.4 (VY.1) PaspabarbiBaTh M HHTETPHPOBATH ITPOrPaMMHBIE MOAYIIH U
KOMIIOHEHTHL B EIUHBII IIPOTPAMMHBII IIPOAYKT C HCIIOJIB30BAHHEM SI3bIKA
nporpammMupoBanusa C++ B cpesie Microsoft Visual Studio.

UIIK-1.5 (V.2) Hcronp30BaTh H3BECTHBIE AITOPUTMHYECKHE H ITPOTrPaMMHBIE
peleHns U IMal0IOHBl IPOEKTHPOBAHHS IPOrPAMMHOTO OOECIIEUEHUS Ha SI3BIKE
C++.

UIIK-1.6 (Y.3) IIpuMeHITH METOJBI H CPEACTBA IPOSKTHPOBAHHS ITPOrPAMMHOTO
ofeclieYeHNs, CTPYKTYP JAaHHBIX, POrPaMMHBIX HHTeP(]eficOB ¢ HCIIOTb30BAHHEM
OCHOBHBIX  @ITOPHTMHYECKHX H IPOrpaMMHBIX  pEIleHHHI B  00JacTH
HH(OPMAITHOHHO-KOMMYHHKAIIHOHHBIX TEXHOIOTHiT Ha s3pike C++ B cpelie
Microsoft Visual Studio.

Baagers HIIK-1.7 (Tx.1) PaspaboTka M HHTETPHPOBAHHE IIPOTPAMMHBIX MOXYIEH H
KOMIIOHEHT B €IHHBIH IIPOrPaMMHBIII TIPOAYKT C HCIIONB30BAHHEM SI3BIKA
nporpammMupoBanusa C++ B cpeie Microsoft Visual Studio.

UIIK-1.8 (Tx.2) IlpoekrupoBaHHe CTPYKTYP [JaHHBIX IIPH peau3aliu
AITOPUTMHYECKHX H IIPOrPAMMHBIX pelieHHH B cpelie Microsoft Visual Studio.
HUITK-1.9 (Tx.3) [IpoekTHpoBaHHe MpOrpaMMHBIX HHTep(deHcoB IIpH peaH3alfii
AITOPUTMHYECKHX M ITPOrPaMMHBIX perieHnit B cpefie Microsoft Visual Studio ¢
HCIIONIb30BaHHEM KOHCTPYKIHIA S3bIKa C++.

CooTBeTcTBHE 0a30BOMY _ VPOBHK) OCBOSHHS KOMIIETEHIMHIl  IUIAHHPYEMBIM
pe3ynbraTtaM o0yueHHs H KPUTEPHSM HX OILleHHBAHHS (OI[EHKA: XOPOIIO /3a4T€eH0):

OIIK-2 CrhocodeH mNpHMEHATh KOMIbLHTEPHbIE/CYyNePKOMIILIOTEPHbIE  MeTObI,
COBpeMeHHOe NpPOrpaMMHoOe oOecneyeHHe, B TOM 1HCJe OTe4eCTBEHHOIO
NMPOMCXOKIEHNS, I PellIeHHA 32424 npodeccHOHAILHOM IeATeIbHOCTH

3naTh COBpEMEHHBIE THIIOBBIE KOMITBIOTEPHBIE METOABI H COBPEMEHHOE ITPOIPAMMHOE
obeclieyeHHe I PelleHHs 3afayd IMpoQecCHOHATbHON AeSTENbHOCTH Ha S3bIKE
MIPOrPaMMHPOBAHHS BEICOKOTO YPOBHSI.

Ymersb KayecTBeHHO yCTaHOBHTH M  HCIIOIB30BaTh COBPEMEHHOE IIPOrPAaMMHOE
obecIieyeHHe IS pelieHHs 3a/1a4 Tpod eCCHOHATIBHOMN JAesTeTbHOCTH.
ApPryMeHTHPOBAHO IIPHMEHSTH METOABI KOMITBFOTEPHOIO IIPOEKTHPOBAHHUA,
pa3paboTKH CTPYKTYP HAAHHBIX C HCIIOIb30BAHHEM OCHOBHBIX aJIT OPHTMHYECKHX H
MIPOTPAMMHBIX ~pellieHHiT B 0OMacTH HH(pOPMAIOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOTHII Ha S3BIKE BRICOKOTO YPOBHSI.

Baagers IlpoekTHpoBaHme CTPYKTYp MJAaHHBIX IIPH pealn3alllii alTOPUTMHYECKHNX H
MPOrPaMMHBIX PEMIEHHIT Ha COBPEMEHHOM S3bIKE IIPOrPAMMIPOBAHUS BBICOKOTO
YPOBHSI.

IIK-1 CnocodeH MOHHMATHL H MNPHMEHATh B HAYYHO-HCCIEA0BATEILCKOH H
NPHKJAJHON JIeATeJIbHOCTH COBPEMEHHBIII MaTeMATHYecKHil anmapar,
OCHOBHBIE 32AKOHbI €CTECTBO3HAHHSA, COBPEMEHHbIE A3bIKH NPOrpaMMHPOBAHNA
H MporpaMMHoe odecrieeHHe; onepalioHHbIe CHCTeMbI H ceTeBble TeXHOIOTHH




3HAThH UIIK-1.1 (3H.1) Co3maHue 1 HHTErpalys IMPOrpaMMHBIX MOIYJIEH H KOMITOHEHT, H
BepH(HUKAIMS  BBITYCKOB  COBPEMEHHOTO  IPOTPaMMHOTO  NPOAYKTa €
HCITOJIb30BAHUEM SI3bIKA ITPOrPaMMHPOBAHUA C++.

UIIK-1.2 (3H.2) TumoBele aIrOPUTMHYECKHE H IIPOTPaMMHBIE PEIIEHHU,
OHOITHOTEKH ITPOrPAMMHBIX MOJYIIEH, MIA0IOHBI, KITACCHl OOBEKTOB, UCIIONIb3YEMbIE
IIpH pazpaboTKe MPOrpaMMHOI0 O0eCTIeYeHH S Ha SI3BIKE C++.

HUIIK-1.3 (3H.3) OCHOBHBIE AITOPUTMHYECKHUE H IIPOrPAMMHBIE PEIIEHN S, METOIBI
H CpeACTBa IPOEKTHPOBAHHS IPOrPAMMHOIO OOECII€YeHHS Pa3pa0OTaHHOTO Ha
sI3bIKe C++.

YmMmerb UIIK-1.4 (Y.1) ApryMeHTHpOBaHO pa3paldaTblBaTh M  HHTETPHPOBATh

MPOrPaMMHbIE MOAYIIHM H KOMIIOHEHTHI B E€IHHBIH IIPOrPAMMHBIH IIPOAYKT C
HCIIOJIb30BaHNEM S3bIKa Ipor paMMHpoBaHus C++ B cpefie Microsoft Visual Studio.
UIIK-1.5 (vV.2) ApryMeHTHPOBAHO HCIIONIb30BaTh CYIIECTBYIOIIHE
AITOPHTMHYECKHE H IIPOIPAMMHBIE PEIIEHHS M IIA0JIOHBI ITPOEKTHPOBAHHUS
IIPOrPaMMHOI0 OOecIIeYeHNS Ha SI3bIKE C++.
UIIK-1.6 (Y.3) AprymMeHTHPOBAaHO TIPHMEHITh METOABI M  CpPelICIBa
MTPOEKTHPOBAHHS ITPOIPAMMHOI0 00eCIIeYeHNs, CTPYKTYP JaHHBIX, TIPOr PAMMHBIX
HHTeP(EHCOB ¢ HCIIONb30BaHHEM OCHOBHBIX AT OPHTMIYECKHX H ITPOr PAMMHBIX
pelieHit B 06macTH HH()OPMaIHOHHO-KOMMYHHKAITHOHHBIX TEXHOJIOTHI Ha S3BIKE
C++ B cpezie Microsoft Visual Studio.

Bamagers HIIK-1.7 (Tx.1) PazpaGorka M HMHTErpHUpOBaHHE IIPOrPAMMHBIX MOIYIIEH H
KOMITOHEHT B COBPEMEHHBI IIPOrPAMMHBIN TPOXYKT € HCIIONb30BaHHEM S3BIKA
nporpamMmupoBaHusa C++ B cpefie Microsoft Visual Studio.

UIIK-1.8 (Tx.2) ApryMeHTHPOBAaHHOE IIPOEKTHPOBAHHE CTPYKTYP HAHHBIX IIPH
peam3alii aJlf OPUTMHYECKHX M TIPOTPAMMHBIX PelieHHi B cpefe Microsoft
Visual Studio.

UIIK-1.9 (Tp.3) ApryMeHTHPOBAaHHOE  TIPOEKTHPOBAaHHE  ITPOrPAMMHBIX
HHTepGeiicoB MPH peaTH3alMi aIrOPUTMIYECKHX H MPOTPAMMHBIX pEIIeHHIl B
cpenie Microsoft Visual Studio ¢ HcIToIb30BaHHEM KOHCTPYKI[HIT sI3bIKa C++.

CootBercTBHE HNPOJABUHYTOMY VPOBHIO OCBOSHHS KOMIIETEHI[HII IUIAHHPYEMBIM
pe3ynbraraM o0yueHHs H KPUTEPHSIM HX OILlEHHBAHHS (OI[EHKA: OTJIHYHO /3a4TEH0):

OIIK-2 CrhocodeH mNpHMEHATh KOMIbLHTEPHbIE/CYyNePKOMIILIOTEPHbIE  MeTObI,
COBpeMeHHOe NpPOrpaMMHoOe oOecneyeHHe, B TOM 1HCJe OTe4eCTBEHHOIO
NMPOMCXOKIEHNS, VI PellIeHHA 32424 npodeccHOHAILHOMH IeATeIbHOCTH

3naTh BBICOKOYPOBHEBBIE KOMITBIOTEPHBIE METOABI H COBPEMEHHOE IIPOIPAMMHOE
obeclieyeHHe I PelleHHs 3afayd IMpoQecCHOHATbHON AeSTENbHOCTH Ha S3bIKE
MIPOrPaMMHPOBAHHS BEICOKOTO YPOBHSI.

Ymersb Ha BBICOKOM YpOBHE YCTAaHOBHTbH H HCIOJIb30BATh IIPOIPaMMHOE 00ecIIeYeHUE IS
peteHHs 3aa4 IpodecCHOHATTBHOI AesSTeTbHOCTH.
ApPryMeHTHPOBAHO IIPHMEHSTH METOABI KOMITBFOTEPHOIO IIPOEKTHPOBAHHUA,
pa3paboTKH CTPYKTYP HAAHHBIX C HCIIOIb30BAHHEM OCHOBHBIX aJIT OPHTMHYECKHX H
MIPOTPAMMHBIX ~pellieHHiT B 0OMacTH HH(pOPMAIOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOTHII Ha S3BIKE BRICOKOTO YPOBHSI.

Baagers IlpoekTHpoBaHme  CTPYKTYP JaHHBIX IIPH  pealn3allHd  COBPEMEHHBIX
AITOPUTMHYECKHX H IPOrPAMMHBIX pPeIIeHHII Ha S3bIKEe IPOrPaMMHPOBAHUS
BBICOKOTO YPOBHSL

IIK-1 CnocodeH MOHHMATHL H MNPHMEHATh B HAYYHO-HCCIEAOBATEILCKOH H
NPHKJAJHON JIeATeJIbHOCTH COBPEMEHHBIII MaTeMATHYecKHil anmapar,
OCHOBHBIE 32AKOHbI €CTECTBO3HAHHSA, COBPEMEHHbIE A3bIKH NPOrpaMMHPOBAHNA
H MporpaMMHoe odecrieeHHe; onepalioHHbIe CHCTeMbI H ceTeBble TeXHOIOTHH




3HAThH UIIK-1.1 (3H.1) Co3zmanne 1 HHTErpal(is IPOrPaMMHBIX MOAYJIEH H KOMIIOHEHT U

BepH(HKAIMMS BBITYCKOB ITPOTPAMMHOTO TIPOAYKTa Ha BBICOKOM YPOBHE C
HCIIONIb30BaHUEM S3bIKA ITPOTrPAMMHPOBAHHS C++.
UIIK-1.2 (3H.2) TuHiioBEIE QITOPUTMHYECKHE MW IIPOrPaMMHBIE PEINEHHS,
OHOIMOTEKH ITPOrPaMMHBIX MOIYJIEH, IIa0JIOHBI, KIIaCChl 0OBEKTOB, HCIIOIb3YEMBIE
TIpH pa3paboTKe MPOrpaMMHOr0 0OecIIeUeHHT Ha BRICOKOM YPOBHE Ha S3bIKE C++.
UIIK-1.3 (3H.3) BrICOKOYPOBHEBBIE Alr OPUTMHYECKHE M IIPOrPAMMHBIE PEINIEHHS,
METOAbl M  CpPeJlcTBa  IIPOEKTHPOBAHHS  ITPOrPaMMHOIO  OOecIIeueHHS
pa3paboTaHHOTO Ha S3bIKE C++.

Ymerb UIIK-1.4 (VY.1) KauecTBeHHO pa3zpalaThlBaTh M HHTETPHPOBATH ITPOTPAMMHBIE
MOAYIH H KOMIIOHEHTHI B €JHHBII IPOrPAMMHBII ITPOAYKT C HCIIOIB30BAHHUEM
SI3BIKA TIpor paMMupoBaHi s C++ B cpefie Microsoft Visual Studio.

UIIK-1.5 (V.2) Hcnonp3zoBaTh Ha  BBICOKOM  YPOBHE  COBPEMEHHBIE
AITOPUTMHYECKHE M IPOrPaMMHBIE PEIeHHS M IMa0IOHBI ITPOEKTHPOBAHUS
MPOTrPaMMHOI0 00ecTIe4eHHS Ha S3bIKE C++.

UTIK-1.6 (VY.3) IlpumeHSTh COBPEMEHHBIE METOJBI M CPEICTBA IIPOESKTHPOBAHH I
MTPOTPaMMHOTO O0ecTieueH s, CTPYKTYP JaHHbBIX, IPOrPaMMHBIX HHTep(deiicoB ¢
HCIIONIb30BAHUEM OCHOBHBIX aJlTOPHTMHYECKHX H IIPOrPAMMHBIX pEIleHHIl B
obnmacTi HHGOPMAIOHHO-KOMMYHHKAIIMOHHBIX TEXHONOTHII Ha s3blke C++ B
cpexe Microsoft Visual Studio.

Baagers HIIK-1.7 (Tx.1) PaspaGoTka ¥ HMHTErPUPOBAHHE HAa BBICOKOM YPOBHE
MPOTrPaMMHBIX MOZYJIENl M KOMIIOHEHT B EIMHBIH IIPOTPAMMHBIL IIPOAYKT C
HCITOJIb30BAaHHEM S3bIKa ITporpaMmMupoBaHisa C++ B cpelie Microsoft Visual Studio.
UIIK-1.8 (Ta.2) IIpoekrupoBaHHe CTPYKTYP [JaHHBIX IIPH pealtu3aliif
COBPEMEHHBIX BBICOKOTEXHOIOTHYHBIX AITOPHTMHYECKMX W IIPOTrPAMMHBIX
petieHuit B cpefie Microsoft Visual Studio.

UIIK-1.9 (Tx.3) IIpoekTHpOBaHHE BHICOKOTEXHOIOTHYHBIX IPOIPAMMHBIX
HHTep(eficoB MpH peamm3alii alr OPUTMHYECKHX H IPOTPAMMHBIX DeIleHH B
cpexe Microsoft Visual Studio ¢ HCITOIBb30BaHUEM KOHCTPYKIIHIH S3bIKa C++.

Tunosbie KOHTPOJIbHbIE 32AHHA HJIH HHbIE MATEPHAJIbLI, HE00X0HMbIe /ISl OLIEHKH
3HAHMII, YMeHHil, HABLIKOB H (IIH) ONbITA JEATeJIbHOCTH, XAPAKTEPH3YIOIHX >Tanbl
(opMHIpoBAHHA KOMIIETEHIIHIl B NPoIlecce 0CBOEHHA 00Pa30BaATeIbHOI MPOrPaAMMBbI

Tunosbie KOHTPOJILHBbIE 32JAHHS

JlaHo Tpex3HauHoe uHciI0. HafiTi cyMMy ero mudp.

JlaHo maTH3HAaYHOE YHciIo. HailTi mpousBeieHIe ero mepBoit U IocieHel 1 PHL.

Berumcimrs y=[x-tg(x)|.

BEImHCmHTh y=sin(x)*cos(x)-3x%;

BhruncmiTs IIomaas TPEYroIbHIKA 10 CTOPOHE H BBICOTE.

BBIMHCIHTE y=tg(x)+5x>-4x2.

JlaHO Tpex3HaYHOe YHCI0. BepHo 1, 4TO cyMMa ero IepBoit U mociegHel g p Gombie

KBajIpaTa BTOPOil IH(PEI?

8. Jlano mBa umcia. Ecit oHH pa3sHBIX 3HAKOB, TO HAWTH HX CyMMY, B IIPOTHBHOM CIIy4Yae,
HaWTH UX ITPOH3BE/[EHHUE.

9. JlaHOo J1Ba TpexX3HAUYHBIX ymcia. Ecan cymma 1udp mepBoro ymcia OOIbINE CyMBI P
BTOPOr'O YHCHA, TO B OOOHX YHCIIAX ITOMEHSTh MeCTaMH ITOCTIEIHIOKO H IIPEITOCIIEJHIO0
H}PEL.

10. BeIuHCIIMTE M BBIBECTH Ha SKpaH 3HaueHHs QyHKIH F.

Nk W=
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ax3+b__npu x<0 u b#0

x_a,npu x>0 u b=0
x—c

=

X
—,8 OCHIIbHBIX CJIVHasAx
LC

TIE a, b, c — JIeNCTBUTENBHBIE YA, 3HAYEHUS a, b, ¢, X BBECTH C KIIaBUATYPHI.
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34.

35.

36.
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. JlaHo umcito. HaiiTi KOIIYecTBO ero HeUeTHBIX IH}P.

. JlaHo umcito. HaiiTh cyMMy ero 4eTHBIX I P.

. JlaHo uncio. Haiftn mponsBegieHHe IHGP «2» H «5», BCTPEYAIOITHXCSA B €ro 3aIHCH.

. JaHo umcio. SABmsercs nu oHo ynciioM OudoHauyn?

. JaHo ymcio. BepHo 1M, YTO B €ro 3allicH HET HyIeH?

. JlaHo wicIo. 3amicaTh ero B 06paTHOM IMOPSIKE CIIeI0BaHUs HH}P.

. JJaHo ymcio. 3aMeHUTh B HeM Bece ) Ha 1, a Bce 2 Ha 5.

.JlaHo umcro. BepHO I, 4YTO B €ro 3allCH HET [JBOEK (HCIIOIb30BaTh IHKI C
TOCTYCIIOBHEM) ?

JlaHa TOCIeNOBAaTENBHOCTh I[ENBIX YHCEN, OKaH4MBaromascsa uwncinoM (). Haittu
MTPOU3BEIEHHE TTOCTIEHIX (P MOMOKUTENBHBIX YHCET.

JlaHa TIOCIIeZOBATENBHOCTE LENNBIX YHCEN, OKaH4HBaromascs umciaoM (. Haiitm cymmy
KBaJIPaTOB JIBy3HAYHBIX OTPHIIATEIbHBIX Ui cenl. EcIm TakinX HeT, COOOIINUTE 00 ATOM.
JlaHa TOCTeNOBAaTENIBHOCTh I[ENBIX YHCEN, OKaH4MBaromasics uwncnoM (. Haittu
HaUMeHbBIIIEe YETHOE YHCIIO.

JlaHBI urcla X U y. BEMUCTHTE X7,

JaHo uncro. BepHo m, 4To y umcina Gonblle ABYX HEUETHBIX JENIHTEeNsd (HCKIovas 1 u
caMo urcio)?

OmnpenennTh SBIIETCS JIH 3aJaHHOE YHCIIO IPOCTHIM.

[Toctpouts N-¢ urcio OHOOHAYYH.

JlaHa mocnemoBaTeNbHOCTh M3 N IenbIX umcell. HaliTH KOINHYECTBO ITOJIOKHTEIBHBIX
TPEX3HAYHBIX YHCEN, He OKAaHYHBAIOIIXCSA Ha 5.

JaHa mocnenoBaTenbHOCTh 3 N 1enbIxX yncern. HailTn cymMMmy MOIYJeH OTPHIIATEIbHBIX
yucell. EcIH Takux HET, cOOOIHTh 00 3TOM.

JlaHa nmocnegoBatenbHOCTh M3 N IENbIX unicell. Haifth mpomnsBegeHne HHAEKCOB HEYETHRIX
YHCEIL.

JlaHa mocneqoBaTenbHOCTh W3 N IIENBIX 4HCell. BepHO IH, YTO IMOCIENOBaTeIbHOCTh
SIBIISIETCS BO3PACTAFOIIIEH.

JlaHa mocimefoBaTeNbHOCTh M3 N IenbIx urcell. HailTH cyMMy YHCENl, OKaHYHBAFOIINXCS
Ha 5, Iepe]l KOTOPBIMH HAET YETHOE YHCIIO.

JlaHa TIOCIIeZOBATEIBHOCTE LENNBIX YHCEN, OKaH4MBaromascs urmcioM (. Haiitn cymmy
TIOIIOKHUTETbHBIX JABY3HAUYHBIX YHCEIN, 33 KOTOPBIMH HeT OKaHYHBaroIeecs Ha 11 umco.
JlaHa TOCNeZOBAaTENBHOCTh I[ENBIX YHCEN, OKaH4MBaromasicsa uwuciaoM (. Haiitu
KOJIMYECTBO TPOEK COCEJHUX BIIEMEHTOB, IZle KaXIOe CIEAYIOMIee YHCIO OOmbIle
NPEABIAYIIETO.

JlaHa mocimenoBaTenbHOCTh M3 N IenbIX umcell. HaliTH MOPSAKOBBIE HOMeEpa IBYX
COCEJTHIX BIIEMEHTOB, CyMMa KOTOPBIX MaKCHMAIbHA.

Y =DM 4+ kY

K43

k=1 y

N ¢ k+1 _rjk
BEIYICIHTE Z( qi)_l G~ +1)
o 27T+ (k+ 1)
"

Brruncmts e = z : '1 C 3aJaHHOI TOUHOCTHIO
k=0 K:

BrIumcimmTh
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. JlaHa mocieoBaTembHOCTh U3 N IIENBIX YHcell. HaiiTh IMpomn3BeileHHe HHIEKCOB IIPOCTBIX

YHCe]l.

JaHa mocnefoBaTelIbHOCTh M3 N IENBIX 4YHcell. HalTH KOIMYecTBO YHCENl ¢ YETHOM

cyMMOit 1.

JlaHa T1OCTeZOBATENBHOCTh IENBIX 4HCEN, OKaHuYHBaromasicsa uywnciaoMm (. Haiitn

KOJIMYECTBO YHCETI, B 3aITHCH KOTOPBIX HET HYJIEH.

JlaHa TIOCTIEOBATENIBHOCTh IIENBIX 4HCEN, OKaH4YHBaromascsa uymncioMm (. Haiitn

MIPOM3BEICHIE YHCEN, B 3aIllCH KOTOPBIX KOITHYECTBO EIMHHI[ H JBOEK HEYETHO, a IO

TaKHX YHCET CIIeIyeT OTPHI[ATEIIbHOE YHCIIO.

JlaH w™accHB IIelBIX 4YHceld. HailiTH KOIHYECTBO ITONMOXKHTEIBHBIX SIIEMEHTOB,

PACITONOKEHHBIX Ha ITO3HUIHISIX He KPAaTHBIX 3.

.JlaH MaccHB IIeIBIX uHCel. HailTH CcymMMy B3IeMEHTOB, Y KOTOPBIX ITOCTIETHSISI H
TIPeATIOCIIeTH SIS I (PEI PaBHEL.

. JlaH MacCHB IIeIBIX YHCENL 3aMeHHTb OTPHIIAaTENbHBIE AIIEMEHTH Ha CyMMY HHIEKCOB

JIBY3HAYHBIX 3JIEMEHTOB MaCCHBA.

JlaH MaccHB IIeTIbIX 4Hcell. HaiiTH KOIMMYECTBO IMap COCEIHHX 3JIEMEHTOB, TJe TepPBBIT

3JIEMEHT BJ[BOE GONIBITE BTOPOTO.

JlaH MacCHB IIeJIBIX YHCeN. BepHo M, YTO MACCHB SBJIIETCS 3HAKOUEPETYFOIIIIMCSL.

JlaH MacCHB IIeJIBIX YHCell. BepHO I, YTO MACCHB SBJISIETCS CHMMET PHYHBIM.

. JlaH MaccHB ILIeNbIX umcen. Halith cymMMy HENpPOCTHIX 3JIEMEHTOB, PACIIOIOKEHHBIX Ha

TIPOCTHIX TTO3HIHSIX.

JlaH MaccuB IenbIX urcel. HalTH Ipon3BeleHHe 3IIeMeHTOB, B 3allHCH KOTOPBIX HET

HYJIEIL.

JlaH MacCHB ILIENBIX YHCeNl. 3aMEHHTh Ha MAKCHMAIbHBIH SIEMEHT BCE BJIEMEHTHI, Y

KOTOPBIX YHCITO YeTHBIX JAeTMTENIeH OOMIBIIeE ABYX.

JlaH MacCHB IeJIBIX YHCe. YBEIHYHTh BCE TIEMEHTHI, B 3aIlHCH KOTOPHIX TOIBKO ITH( P

«2», «3» H «5» Ha KOJIMYECTBO COBEPINEHHBIX SIEMEHTOB MacC CHBA.

JlaH MaccHB IENBIX YHcell. HaliTH cyMMy 3IIeMEHTOB, SBILTIOMIMXCS YHciIaMi OHOOHaYYH

M PaCIIONIOKEHHBIX Ha YETHBIX ITO3MIHSX.

. JlaH MaccHB IIENBIX YHCET. 3aMEHHTh KaKAbIi HECOBEPINEHHBIH 3IIeEMEHT MAaccHBa Ha

KOJIMYeCTBO er0 HeYETHRIX I P.

JlaHa KBajgpaTHasl MaTpHIla IENbIX uYHcel. HailTH cymMMy MOAYIeH OTpHIIaTEIbHbBIX

3JIEMEHTOB, PACIIONOKEHHBIX HIKE TTIaBHOI JHArOHAIH.

Jlara KkBaJpaTHas MaTPHI[a IIEeIbIX yrcel. HallTH KOIMHYeCcTBO AETSINIXCS Ha 3 SIIEMEHTOB,

PACIONNOKeHHBIX Ha ITOOOYHOI JHAarOHAIIH.

JlaHa KBaZpaTHas MaTpulfa LENBIX 4uceldl. HallTH HaMMeHBIIMHI 3IeMEHT ITOOOYHOI

JIHaT OHAJIH.

JlaHa KpajJpaTHas MaTpPHIlAa IENBIX YHCENL 3aMEHHThb SIEeMEHTHI, JeXKalllie BBIIe

TTOOOYHOIT JHaroHalM Ha KOITHYECTBO ITOIOKHTEILHBIX IIeEMEeHTOB ITIaBHOI JIHar OHaIH.
JlaHa KBajapaTHas MAaTPHI[A IENBIX YHCENl. YBEIHYHTh HEYETHBIE 3IIEMEHTH MOOOYHOI

JHarOHAaIIM Ha CYMMY HHIEKCOB 3JIEMEHTOB, JIe)KaIllnX HH Ke TTIaBHOMH JHar OHaIH.

Jlana xpaJgpaTHas MaTpHIla IENbIX uHceld. HailTH cyMMy HEIIPOCTBIX 3IIEMEHTOB,

PACITONOKeHHBIX HIZKE MTOOOYHOMH JTHAT OHAIIH.

Jlana KBagpaTHas MaTpHIla ILIEIBIX YHcel HalTH KOMHYecTBO 3IIeMEHTOB, HMEFOIIIX

YeTHYIO CYMMY IIH(P H pacTIoNOKeHHBIX HIDKE ITIaBOI THAT OHAIH.

JlaHa KBagpaTHas MaTpHI[a IENBIX 4HCEN. 3aMeHHTh HYIeM 3JIEMEHTH IJIaBHOIT

JTHar OHAIIH, Y KOTOPBIX OOJIbIIE ABYX HEYETHBIX JEITHTENS (MCKI0Yast 1 M caMo YHCIIO).

JlaHa KBajJpaTHas MaTpHIla IENbIX uHceln. HaliTh HauOONBIIMIT 3IIEMEHT ITIaBHOI

JIHAr OHAIH, B 3aITHCH KOTOPOTO eCTh I PRI «2» H «3».

JlaHa HeKBajpaTHas MaTpHIla IedbIX umcel. CdopMHpPOBAaTh OXHOMEPHEIH MACCHB,

3JIEMEHT KOTOPOro PaBeH CyMME MOJIYIEH OTPHIIaTEIbHBIX AIIEMEHTOB KaXK0H CTPOKH.
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. JlaHa HekBaJpaTHasl MAaTPHIA HeNbIX umcel. ChpopMHpOBaTh OTHOMEPHBIH JTOTHYECKHIt
MAacCHB, IIEMEHT KOTOPOI'O PaBeH true, eCIIM B CTPOKE HET ITOJIOKUTEIbHBIX IEMEHTOB.
HHaue pageH false.
JlaHa HeKBaipaTHASA MaTpPHI[A LENbIX YHcel. [loMeHsSTs MecTaMu TIEPBYIO CTPOKY H CTPOKY
C MAKCHMAIIbHbIM 3JIEMEHTOM.
JlaHa HekBaJpaTHAs MaTPHI[A LENBIX YHcell. [[oMeHSTh MecTamMH CTONOEI] ¢ HaHOOIIBIEH
CYMMOI 3JIEMEHTOB U ITOCIIEIHIIT CTOIOEII.
YaamiTh M3 MATPHIIBI BCE CTPOKH copepikariue umciaa DuboHawun. CopMHpOBaTH
HOBYIO MATPHILY.
Ornucats cIpykrypy ¢ mmeHeM ORDER, copepkamiyro cIeAyrollie IIOIS: PacYeTHBIT
CUET IUIATENBINIKA; PACUETHBII CUET MOITYYaTelIsd; IepeuHcIsieMas cyMMa B pyO. BemBecT
HH(pOPMAITHIO O IDIaTe)kaX, CyMMa KOTOPHIX He MaKCHMallbHa, a PAacUETHBII CuUeT
TIJTATETBIIKA U ITOTyYaTens coJepkaT BMecTe He Ooree IISITH HyJIel.
Ornmcats cTpykrypy ¢ mMmeHeM PLANE, comepxkaiinyro cleayrolue II0JIS: Ha3BaHHE
MTYHKTa Ha3HaUeHH s pefica; HoMep pefica; BpeMs B ITyTH. BbiBecTH HHOPMAIHIO O peficax,
BpeMS B ITyTH, Y KOTOPBIX OONbINe CPeTHETO Ha OMHH Yac, a B HOMepe pefica HeT mHdp
OJIMH U TPH.
Ormcats cTpykTypy ¢ iMeHeM PRICE, coziepxaliyro ciieIyroIiHe Mois: Ha3BaHHe TOBapa;
THIT TOBap; CTOMMOCTh TOBapa B pyO. BrIBecTH HH(pOPMAIHIO O TOBapaX, IleHa KOTOPBIX
OTJIMYAeTCA OT cpelHeil Oormee yeMm Ha 100 pyOreii, a B Ha3BaHHH POBHO TPH OYKBBI «a».
BrIUHCINTE CyMMY KBaJPaTOB IPOCTHIX YHCETL, JIEKAIUX B HHTepBaie [M, N].
OnpenemTh (PYHKITHIO HAXO0KIEHIS PACCTOSHIS MeKIy TOYKaMH. BO MHOKeCTBE TOUEK
Ha IUIOCKOCTH HAHTH CyMMY PacCTOSHHEM MeKTy HIMH.
Hatiti: y=(min(a, b)+min(b, c¢))/min(a, c¢).
JlaH MaccHB I[ETIX YHCEN. EcIM B MacCHBe HET IPOCTHIX 3IEMEHTOB, TO KaKABII
TIOJIOKUTEIbHBIH AIIEMEHT IIPe00pa30BaTh 10 IPABIITY: 3aIHCcaTh B OOPAaTHOM CIIEI0BaHHH
udp, HCKmouas Hyli. B GyHKIMH Tiepe/laBaTh MapaMeTp IO CChLIKE.
JlaH MaccHB LIeTBIX YHCEN. ECIH B MacCHBE BCE AIEMEHTHI ITONOXKHUTEIbHBIE H HE MEHee
YeM JIBY3HAaUHbIE, TO KaXIbIil 3JIEMEHT IIPeo0pa3oBaTh 110 IIPABIITY: IIOMEHSITh MeCTaMHU
IBe TocneqHie mudpel. B dyHKIIH MepefaBaTh MapaMeTp MO CChUIKe. 3aTeM HailTH B
MAacCHBE HaMOOIIBIIIIT TIEMEHT .
Jana marpmifa. Bee IMONMOXHUTENbHBIE 3IEMEHTHI MTPe00pPa3oBaTh IO IIPABIITY: YETHEHIE
nuQpel 3aMeHNUTE Ha 1, a HeueTHbIe YBEIMYHTE Ha 1, nudpy 9 3ameruts 0. B GpyHKImm
TiepelaBaTh ITapaMeTP 10 CChIIKE. 3aTeM HalTH HOMEDP CTPOKH C HAHOOJIBIIHM EMEHTOM.
Y ucrnomuuTend KampKylsarop ABe KOMaHAbI, KOTOPBIM IIPHCBOEHBI HOMEPA!

1) mpuoGass 1

2) YMHOb Ha 3

CKOJIBKO eCTh ITpOorpaMM, KOTOPhIE YHCIIO 2 Ipeo0pa3yroT B YHCiIo 287

78

. Y ucnionmantenst KanbKynsarop TpH KOMaH/IbI, KOTOPEIM IIPHCBOEHBL HOMEPA:
1) mpuGass 1
2) YMHOb Ha 2
3) YMHOXb Ha 4

CKOJIBKO ecTh ITporpaMM, KOTOpPbIe YHCIOo 1 IpeolOpasyroT B uncino 177

79
80
81
82
83

. JlaHo umcio. HaifTn KomiecTBO IHpP.

. JlaHo umcito. HaiiTn cyMMy HeueTHBIX IHp.

. BepHo mi1, 4TO B umcie Bee IH(PhI YeTHbIE?

. BepHo 1, yto B uncie HeT 2 1 57

. JlaH MaccHB IIETbIX 4YHCEN. YBEIWYHTh JBY3HAYHbIE 3IEMEHTHl Ha 3HAYEHHE CYMMEI
YETHBIX SJIeMeHTOB. O(OopMHTh PEKYPCHBHYIO (YHKIMIO (CyMMa) H PEKYPCHBHYIO
Hpolenypy (yBenmdeHue). Hammdamne ocHOBHOMH ITPOrpaMMEBl 06SI3aTENBHO.
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Jano nBa MmaccuBa. Ecmu oHm 00a YIMOPSAOYEHBI 1O BO3pacTaHHIO ((yHKIMS), TO
YBEIIHUHTH YETHbIE SJIEMEHThI TEPBOrO MAacCHBAa M HEYeTHBIE 3MEMEHTH JPYroro, Ha
cpemHee apH(pMETHYECKOE COOTBETCTBYIOIIETO MaCCHBA.

JlaHo Ba MaccHBa. HaliTH cyMMy MaKCHMATbHBIX IIEMEHTOB JIBYX MAaCCHBOB ((DYHKIIIS).
Jlaro 1Ba MaccuBa. Ecmit oHH 06a YITOpSyIOYeHBI 10 BO3PACTAHHEO, TO 3aMEHHTH B 3THX
MAaCCHBAX OTPHIIATEIbHBIE HIEMEHTHI HX MOYTISIMH.

Jan mguHamideckiii MaccuB. Ecam MaccHB He CHMMETPHYEH, TO 3aMEHHTh YETHBIE
SJIeMEHTH 3HAUYEHHEM HX KBajlpaTa, a HEUETHbIe SJIEMEHTHI, He COIepiKallie B CBOeit
3aITHCH I (Pl CEMb, 3HAYSHHEM 3aJaHHOTO BIIEMEHTa X.

JlaH JHHaMIYeCKHiT MacCHB. 3aMEHHTH BCE MTPOCThIE SIEMEHTH 3HAUSHIEM HX HHEKCA.
JlaH [HHaMIYECKHi MacCHB. YAaHTh Bce OTPHIIATEIbHBIE IBY3HAUHBIE SITEMEHTHI.

JlaH mIHaMIYecKuil MaccHB. BCTaBHTH IMOCNe Ka)KIOTO OTPHIATEIBHOrO 3IIEeMeHTa ero
KBaJ[par.

TumnoBbie KOHTPOJbHbIE€ BOINIPOCHI

£ b

0N AW

[lepeuncimTe OCHOBHBIE CBOHCTBA Al OPUTMA

YKaxHTe OCHOBHOE Ha3HAUeHHeEe PeErucIpa

[Nepeuncmmre QYHKIHH S3bIKa MTPOrPAMMHPOBAHHS U JIafiTe HM KPaTKyIO XapaKTEPHCTHKY
[IpuBegure IpHMEPHl HCIIONB30BaHUS MeTas3bIKOB (bakyca-Haypa, cHHTakcHUecKix
JHarpamMm)

[IepeuncimiTe THITHL OMMOOK, PACIIO3HABAEMBIX BUPTYAIIbHON MAIIIMHON (KOMITIISITOPOM)
YKa)XHUTe CIPYKTYPY THIIOB SA3bIKa C++.

OMNHIINTE alarOpHTM COPTHPOBKH, JAFOIIHIT BpeMs padoTsl O(n?).

OnuIImTe airopuTM OBICTPOI COPTHPOBKH

TumoBoil BApHAHT KOJLUIOKBHYMA
DYHKIMH S3bIKOB ITPOrPAMMHPOBAHH .. OCHOBHBIE CBOHCTBA S3BIKOB ITPOIPaMMHPOBAHH AL
OmnepaTopsl LIHKIIA ¢ MpeaycIoBHeM. [IpHMepHL.

BeMucIHTh

N (=D* 2k!
— 33£-—| + 2

JlaHa TTOCTEeAOBATENLHOCTh IIETBIX YHCEN, OKaHYHBAOIMascAd HyleM. HaiTH KOTHYeCTBO
YHCETN, B 3aITHCH KOTOPBIX HET €IMHHII.

Jana mocieoBaTeMbHOCTD M3 N I[EMIBIX YHCell. BepHO JIH, YTO ITOCIIeI0BATEIbHOCTE SBILSIETCS
3HAKOYEPETYIOIIEHCS ITOCIe[0BAaTEIbHOCTHIO YeTHBIX IBY3HAUYHBIX YHCEN ?

6. JlaH mMaccHB IembIX uHcel. HallTH cyMMy 4YeTHBIX BIeMEHTOB, 3HauYeHHe KOTOPBIX
TIPUHAIEKHUT AHaras3ony [-20, 50].

[IycTh (X, y) — KOOpAHHATBI TOYKH Ha ITIOCKOCTH. COCTaBHThH OyJIEBCKOE BBIpaKeHHE,
KOTOpOe TIpHHHMaeT 3Ha4YeHHe true TOrJa M TONMbKO TOTAa, KOrja TO4YKa MpPHHAIJIEKHT
3AIITPHUXOBAHHOH O0IACTH.

1.

TumnosBble 3aJaHHA JIS CAMOCTOAT eJIbHOM PadoThI
BBIYMMCIHTE M BRIBECTH Ha SKpaH 3HaueHHS QpyHKIimH F.
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.6 OCHIAIbHBIX CAYHAAX

TJE a, b, c — JIeiCTBUTENBHBIE Y CTIa. 3HAYeHHS a, b, ¢, X BBECTH C KIIaBHATYPHI.

3.

n n
y=a’l Y (+5)+b’[] 27 +a*"*")

i=1 j=1
a) Haiiti cyMMy 3leMeHTOB MacCHBa, COAep KaIlUX HeueTHOe KOTMYeCTBO IH(PEI TISTh.
6) Haliti nmpomn3BeieHNe 5IIEMEHTOB MacCHBA, PACTIONOKEHHBIX Mek Iy MaKCHMAaIbHBIM H
MHHHMAJILHBIM 3JIeMeHTaMH.
JlaHBI IBE IeNIOYH CIIEHHBIE KBaIpaTHbIe MaTPHIIBI ITOPsIKa n. HaliTH mociae10BaTeIbHOCTh
W3 HYIIEH U eTMHUTL by,...,by TaKyr0 4TO bi=1, KOr/[a i-& CTOIOIBI IIEPBOM 1 BTOPOIH MAaTPHI]
cojiepKaT BMECTE HE MeHee ABYX HEHYIEBBIX 31IeMEHTOB H bi=( B IPOTHBHOM CITyYae.
JlaH MaccHB IeIbIX 4Hcell. ECIM B MacCHBe HET YEeTHBIX OTPHIIATENbHBIX SIIEMEHTOB, TO
KaKIbII TTOJIOKHUTENbHBIH 3J1eMeHT Ipeo0pa3oBaTh I10 MPABIITY: YAAIHTh H3 lIeMeHTa BCe
yeTHHIE ITUGPHL. B (YHKIHH MepeaBaTh MapaMeTp IO CCHITIKE.

3adeTHO-3K3aMEeHANHOHHbIE  MAaT epHaJibl OJH  IIp OMBH\“XTO‘IHOﬁ aTTeCTalu

(3K 3amMeH/3a4€T)

Ko s ok Bl Bai
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26.

BOl'lpOCbl JJIA NOATOTOBKH K 3K3aMEHY

AJITOPUTM U €T0 CBOICTBA.

ManmHHBIA S36IK. TPaHCIIIH L.

[Tonsrue cermenTa H perucrpa. Ctpykrypa II1.

DYHKIMH S3bIKOB ITPOr PAMMHPOBAHH . OCHOBHEIE CBOHCTBA SI3BIKOB ITPOrPaMMHPOBAHH .
OCHOBHBIE aCIIEKTH H3YUYE€HHS S3bIKOB ITPOrPaMMIPOBAHI S
MeTas3bIKH OIHMCAHUA S3BIKOB ITPOr PAMMHPOBAHH S
BupryampHas MatimHa. THItel oltnOoK, pacriosHaBaemeie BM
CTpyKTypa IIPOrpaMMBI IIPOL[eTy PHBIX S3BIKOB.

[Tonsrue tuma. CTpyKTypa THITOB A3bIKa C++
l{enourcrieHHbIE THIIHI.

CHMBOIILHBII THIT

ByneBckuii (JIOrM4eCKii) THIT

BeriecTBeHHBIE THITHL.

OrmmcaHne NepeMeHHBIX H KOHCTAHT

Apudmernieckne ormepariui

YcnoBHas onepaifs. BeipaxkeHH s

[TopazpsiiHblie orepaiuu A3bika C++. [Iprmepsr

Omneparops! 3b1Ka. ONepaTop MPHCBAHBAHUSA

CpencrBa BBOZAa-BEIBO/IA

YCIIOBHBIH omepaTop. BiIoKeHHOCTE YCIIOBHBIX OIEPATOPOB
Ormeparop BeIOOpa

OmnepaTopsl IIHKIIA

Omneparopsl Iepexoja

O6paboTka TmociegoBaTeIbHOCTel. [TporpammipoBanie apHpMeTHIECKHX IIHKIIOB
O0paborka TociaeoBaTenbHOCTe. MTepalliOHHbIE IIHKIIBI
[TporpaMMIIpOBaHHE BIOKEHHBIX IIHKIIOB



27. PerymspHble THIBL. OIpeielieHIe MacCHBOB

28. O0paborka OMHOMEPHBIX MaCCHBOB

29. Kiraccel 3aj1a4 1o o0padoTKe MacCHBOB. 3afayH 1-oro kimacca. OG0CHOBaHIE BbIOOpa
CTPYKTYPHI JaHHBIX

30. Kiraccel 3aj1a4 1o o6paboTKe MacCHBOB. 3aJjayll 2-0ro Kilacca

31. Kiraccel 3aj1a4d 1o o0paboTKe MacCHBOB, 3ajjayi 3-0ro Kiacca

32. Kiracchl 3aj1au 1o o0paboTKe MacCHBOB. 3ajjayil 4-0ro Kiacca

33. JIByMepHBIe MaCCHBHI

34. OyHKIMH

35. IlpoToTrHIl (hyHKITHI

36. ITapameTpsl GyHKIHH. [Tepeadya mapaMeTpoB IO 3SHAUYESHHTIO

37. llepemaua rmapaMeTpoOB I10 aZpecy (IO CChUIKE H Yepe3 yKa3aTellb )

38. JlokanbHbIE M ITIO0ATBHEIE TlepeMeHHbIe. O0IacTh BUAMMOCTH TIePEMEHHBIX
39. IlapaMeTpsl co 3HAYEHHSMH 110 YMOTYaHHIO (HeOOA3aTebHbIE ITapaMeTPEI)
40. Tleperpyska (pyHKI[II

41. Pexypcusa

42. IITaGnoHb! QyHKI[HIT

43. Metoasl coprHpoBKH. OOIIast ITOCTAHOBKA 3al[ayH

44, OlleHHBaHHE aJITOPUTMA

45. Mertoj 1oHcka ¢ 0OMEHOM (COPTHPOBKA IOCPENCTBOM BbIOOpa)

46. AmroputM «lIy3bIipbKa»

47. YemHo4yHas COPTHPOBKA (COPTHPOBKA BCTABKAMH )

48. Metox noacuera

49. Mertoz mapHBIX CpaBHEHMIT

50. BreicTpas copTHpoOBKa

51. VYkazaremi. Ornepaiui ¢ ykazaTelsMi. J[HHaMHYecKie TIepeMeHHBIE.

52. JluHamiryeckre MaccHBHI. [lepeiaya MaccHBOB KaK IMapaMeTPOB B (PYHKIIHIO

Ilepeuens komnemenyuil (uacmu KoMnemeHUuUU), HNHPOEEPAEMBIX OUECHOUHBIM
cpedcmeom
OIIK-2 TIK-1

4.2 Meroamieckne MaTepHAJIbl, oNpeaesiionlie nMponeIypbl OleHNBAHNA 3HAHMIL,
YMeHHil, HABbIKOB H (WIH) ONbITA [JeATeJbHOCTH, XAPAKTEPH3YHOIINX 3TANbI
¢GopMHpoOBaAHISA KOMIIETEHIIHI

Meroguueckne peKOMeHJANHH, ONpeJejsioliHe MNpoHeIypPbl  OleHHBAHHA
BbIIOJTHEHH A KOHTPOJIbHBIX 33 aHHI:
3amaHue cUNTAaeTCs BBITOIHEHHBIM IIPH BBHITIOIIHEHHH CIIEYIOIINX Y CIIOBHIL:
— IIpellocTaBIIeH UCXOMHBIN Ko Ha C++;
— TIPOAEMOHCTPHPOBAH PabOTOCIIOCOOHOCTH MPIIIOKEHHS B cpefie Microsoft Visual
Studio;
— CTYZEHT ITOHHMMAET HCXOMHBIN KO H OTBEYAET Ha BOIIPOCHI 110 €70 OpPraHH3alH.

Meroan4yeckHe peKOMEHIAIMH, oONpeJe/isioNiie MNpoleayYpPbl  ONeHHUBAHMS
CaMOCTOT €JIbHOM PadoThI:

OrneHHBaHHE pPe3yIbTaTOB CaMOCTOSTENNbHOH pPa0OTHl OCHOBBIBAETCS Ha KadecTBe
BBITIOJIHEHHUS CTYAEHTOM HHIHBHAYAIbHOTO 3afaHMs. Kom IpHIOKEHHS pealn3yeTcs B cpele
Microsoft Visual Studio, Ha a3p1ke C++.

Kpurepuun onmeHkm:

OIIEHKA «HEY/I0BJIeTBOPHT eJIbHO»: KOJ[ IIPOrPaMMBI He 3aITyCKaeTCs B KOMITHIIITOPE;



OIIEHKA «Y/JOBJIETBOPHTEJIbHO»: IIpOorpaMMa pa0oTaeT, HO PpEaTH3yeT YacTh
He0oOXOAMMOTr 0 (pYHKI[HOHANIA IIH paboTaeT Ha HEKOTOPBIX HabopaX JaHHBIX;

OI[eHKA «XOPOIo»: TIPeACTaBIeHAa CTPYKTypa IIPOTpaMMbI H €€ KOMIIOHEHTOB,
nmporpaMma paboTaeT MPaKTHYECKH Ha BceX HaOopax JaHHBIX, 3a HCKIIOUYEHHEM HEKOTOPBIX
YaCTHBIX CITy4YaeB, PEaH30BaH BeCh (PYHKI[MOHAI 3aJJaHUS;

OIleHKA <«OTJMYHO»: TIpe/ICTaBlieHa CTPYKTypa IIPHIOKEHHSI MU €€ KOMIIOHEHTOB,
nporpaMma paloTaeT Ha BceX HabopaxX AaHHBIX, BKIFOUAS YAacTHBIE CIy4aH M (YHKIHOHAT
3aaHHSI PeaIH30BaH MOMHOCTHIO.

Meroau1ueckne pexoMeH AN, ONpPeIe/IAI0NIHe NMPoLieXyPhbI OLleHHBAHNA HA 3a4eTe:

[Tporemypa MpoMeKyTOYHOH aTTECTALIMH ITPOXOAUT B COOTBETCTBHH ¢ llomoxkeHHEM O
TEKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTainy obydarormuxcsa OI'EOY BO «KyoI' V.

Htororoit ¢opMoit KOHTPOISI cHOPMHPOBAHHOCTH KOMITETSHIMHIT Y OOYYaroMHXcs IO
JTUCIITUINHE SBIBIETCS 3a4eT M AK3aMeH. CTyJIeHTH 00s3aHbI MTOIYYHTh 3a4eT B COOTBETCTBHH C
pacrcaHieM H y4eOHBIM IUTaHOM

OOC 1poMeKyTOYHOH aTTECTAIMH COCTOHT M3 BOIPOCOB KOJUIOKBHYMA, KOHTPOIBHBIX
3aJlaHUH U 3aJaHII JUTS CaMOCTOSTEIIBHON PabOTHI.

3ayer MO JUCIHIUIMHE IIpecleAyeT IEeNb OLEHHTh pPaboTy CTyAeHTa, ITOIyYeHHE
TEOPETHYECKHX H MPAKTHYECKUX 3HAHMII, HX IPOYHOCTh, Pa3BHTHE TBOPYECKOIO MBIIILIEHHS,
NpHOOPeTEHHE HABBIKOB CAMOCTOSTEIbHOH PaOOoThl, YMEHHE IIPHMEHSTH ITOTY4YeHHbIE 3HAHN S I
PEIIeHN S TPaKTHYeCKHIX 3az[a4.

Pesynbrar cmaun 3a4eTa 3aHOCHTBCS IIPETIO[aBaTEIeEM B 3K3aMEHAI[HOHHYIO BEJOMOCTh U
3aYETHYIO KHIKKY.

O1eHNBaHNE YPOBHS OCBOEHHS AHCHHIUIMHBL OCHOBBIBAETCS Ha KAUYEeCTBE BBIIOTHEHHS
CTYJISHTOM TECTOBBIX 33JaHHI, KOHTPOJIbHBIX 3aJaHHI H 3aJ[aHHI IS CaMOCTOSTENBHOI paGOTHI.

Kpurtepnn onenku:

OIIEHKA «He3aY€eT» BbICTABJISIETCS B CJIy4ae BbINOJIHEHHS 0THOT0 H3 YCJIOBHIL:

— caMocCTOSTeNbHas padora OlleHeHa Ha «HEYIOBIETBOPHTEIIBHO ;

— Ha KOJUIOKBHYME ITOITy4yeHO MeHee 50% BEPHBIX OTBETOB;

— BHINOIHEHO MeHee 6()% THITOBBIX KOHTPOIBHBIX 3aaHHiI.

OIIEHKA «3a4eT» B CIy4Yae BbINOJIHEeHHSsI Y CJIOBHIl:

— caMocCTOsTeNnbHas paboTa OlleHeHa He HIHJ)Ke YeM Ha «yJOBIIETBOPHTEIIBHO»
— Ha KOJUIOKBHYME IToITy4eHOo 0oiiee 50% BepHBIX OTBETOB

— BBIIIOIHEHO He MeHee 60% THUITOBBIX KOHTPOIIbHBIX 33 aHHIA.

Meroauueckne peKOMeHJAIMH, ONpeJeJAlOliHe MNpoledyPbl ONEHMBAHHHA Ha
IK3aMeHe:

[Tporemypa MpoMeKyTOYHOH aTTECTAlH ITPOXOAUT B COOTBETCTBHH ¢ llomokeHHEM O
TEKYIIEM KOHTPOJIE H IPOMEKYTOUHOM arTecTaiy obydarormuxcsa OI'EOY BO «KyoI' V.

Htororoit ¢opMoit KOHTPOISI cHOPMHPOBAHHOCTH KOMITETSHIMHIT Y OOYYaroMHXcs IO
JTUCIIIUINHE SBISETCS 3a4eT M SK3aMeH. CTyAeHTHI JOITyCKaroTCS K cllade 3K3aMeHa, TOIBKO
TIocIIe TIOMyYeHHS 3aueTa 1o AHcIUInInHe. CTyIeHTHl 00S3aHbI CAaTh SK3aMeH B COOTBETCTBHH C
pacrrcaHieM U y4eOHBIM TUTaHOM

DOOC TpOMEXYyTOYHOH aTTECTAIMH COCTOMT M3 BOIMNPOCOB K SK3aMeHY, 3alay II0
JTUCIUTUINHE H Pe3YIbTaTOB TEKYIIErO KOHTPOILSL.

OK3aMeH IO AHCUUIUTHHE TIPECIIeyeT LENb OLEHHTh PaboTy CTYAEHTA 3a Kypc, ITOITy4YeHHe
TEOPETHYECKHX 3HAHMII, HX IIPOYHOCTh, PA3BUTHE TBOPYECKOrO MBIIUIEHHS, IIPHOOPETEHHE
HaBBIKOB CAMOCTOSTEIBHOH PaOOThI, YMEHHE IIPHMEHSTh IONyYeHHble 3HAHUS IS PEIIeHUS
MPaKTHYEeCKHX 3a/1a4.

@DopMa IpoBeIeHN S SK3aMeHa: YCTHO.



OK3aMeHATOPy MPeAOCTaBIAETCS MIPABO 3aJaBaTh CTYAEHTAM JOIOIHHUTEIbHBIE BOIIPOCHI
I10 BCeil y4eOHOM ITporpaMMe U CI[UIUIHHEI.

PGBYHBT&T caa4yi 5K3aMCHa 3aHOCHTE CA ITPCITOAaBaTEIIEM B SK3aMEH AN OHHYHO BCIIOMOCTD
H 3a4YCTHYIO KHIDKKY.

OrngHHBaHHE YPOBHS OCBOECHHS AHCIIHILIHHBI OCHOBHIBAETCS HAa KaueCTBE BBIIIOTHEHHS
CTYJEHTOM 3aJ]aHHiI TEKYINET0 KOHTPOISI M OTBETOB Ha BOITPOCHI HK3aMeHa.

Kputrepun oneHkm:

OIlIEHKA «HEY/J0BJIETBOPHTEIbHO» BbICTABJIAECTCA B CIy4ae BbIIOJIHEHHA OJHOTO W3
YCJIOBHIiL:

— HEeMOHMMaHHe CYII[HOCTH H3JIaraéMbIX BOITPOCOB, I'pyOble OIMMOKH B OTBETE,

HEYBEPEHHBIE H HETOYHBIE OTBETHI Ha JOIMOITHHTEIbHBIE BOITPOCHL;

— CaMOCTOSTENNbHas paboTa OlieHeHAa Ha «HEYAOBIETBOPHTEIIBHOY ;

— CpemHMi 6alUT OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI MEHBIIIE 3,2;

— BBIIOIHEHO MeHee 50% KOHTPOIbHBIX 3aaHHId.

OIEHKA «Y/I0BJIeTBOPHTEJIbHO» B C/IyUae BbIIOJIHEHH S YCJI0BHI:

— YaCTHYHO OTBETIJ Ha JIBa BOIpOca OMIeTa N JOCTAaTOYHO ITOIHO OTBETHII XOTS OBl
Ha OJJMH BOIPOC;

— caMOCTOSTelTbHas paboTa OIleHeHa He HHKe YeM Ha «YIOBIETBOPHTEIIBHO;

— CcpemHM 0alUl OTBETOB HAa KOHTPOJBHBIE BOIIPOCH] HE MeHBIIE 3,6;

— BBIIIOIHEHO He MeHee 6(0% KOHTPOJIbHBIX 3aaHHI.

OIIEHKA «X0POI0» B CJIy4ae BbINOJTHEHHA YC/I0BHIl:

— J0CTaTOYHO MOJIHO OTBETHII Ha J[Ba BOITpoca GHIIeTa;

— JIaHbl YaCTHYHBIE OTBETHI Ha JOIOIHHUTEIbHBIE BOIIPOCH;

— caMOCTOSTeNbHas paboTa OIleHeHa He HIHKe YeM Ha «YIOBIETBOPHTEIIBHO»;
— CpeIHH 6alUl OTBETOB HA KOHTPOJIBHBIE BOIIPOCH] HE MeHbIIE 3,9;

— BBIIIOIIHEHO HE MeHee 75% KOHTPOJIBHBIX 3ajaHHI.

OIIEHKA «OTJIHYHO» B CJIy4ae BbIIOJTHEHH s YC/I0BHIl:

— TIIyOOKHe HCUEPITBIBAOIINE 3HAHHA ITO BOIIPOcaM OMIIETa;

— JIaHBI TIPAaBHJIbHBIE M KOHKPETHBIE OTBETHI Ha JOMOTHUTEIBHbIE BOITPOCH;
— CaMOCTOSTeIbHAsA paboTa OI[EHEeHa He HIKe YEM Ha «XOPOIIIO»;

— CcpeIHMI 6alUl OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI HE MeHblIIe 4.4;

— BBIIIOIIHEHO He MeHee 90% KOHTPONBHBIX 3aaHHI.

OlleHOYHBIE CpEeACTBA JUISI HHBAMAOB M JIHMI[ C OTPAaHHYEHHBIMH BO3MO’KHOCTSIMH
30POBb S BRIGHPAIOTCS ¢ YUETOM HX HHAMBHYATbHBIX TICHXO(PHU3HYECKIX 0COOEHHOCTEH.

— IIPH HeOOXOAMMOCTH HHBAIIHIAM H JTHI[aM C OTPAHHYeHHBIMH BO3MOKHOCTSIMH 3]IOPOBbSI
MIPeIOCTABIISIETCS JOMOMHNUTEFHOE BPpeMsI TSI MTOATOTOBKH OTBETa Ha SK3aMeHe;

— IIPU TIPOBEJIEHHH TIPOLIEAYPHI OIIEHHBAHUS PE3YIbTaTOB OOYUYEHI S HHBAMIOB H I C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3J0POBbS IIPeyCMATPHBAETCS HCIIONb30BAHHE TEXHITYECKIX
CPeACTB, HEOOXOMMMBIX HM B CBSI3H C X HHAHBHIYATBHBIMH OCOOEHHOCTSIMH

— IIPH HEOOXOAMMOCTH 1T 00YYArOIIMXCS ¢ OrPAHIYEHHBIMH BO3MOKHOCTSIMH 3]TOPOBbSI
H HUHBAIMIOB IPOIEAypa OlEHHBAHMUS pe3yJIbTaTOB OOYYEHHSI 110 JHCHHMIUIHHE MOXKET
MTPOBOJUTHCS B HECKOIBKO 3TATIOB.

[Iporeaypa OIEHHBAHHA Pe3yIbTaTOB OOYUEHHS HHBATHAOB H JIHI[ ¢ OTPaHHYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBBSI TI0 JUCIHIUTHHE TPelycMaTpHBAET MpeocTaBIeHne HH(pOpMaIHi B
(dbopmax, aTanTHPOBAHHBIX K OrPAaHHYEHHSM HX 3JJ0POBbS H BOCITPHSATHS HH(OPMAIHH:

JU1s1 THIL ¢ HapyTHeHHSIMH 3PEHH S

— B ITe4aTHOI (opMe YBEMHIEHHBIM IIPH(TOM,



— B (popMe 3TIEKTPOHHOTO TIOKYMeHTA.

JU1s1 THIL ¢ HapyTIeHHSIMH CITyXa:

— B MeyaTHOI gopme,

— B (popMe 3IIEKTPOHHOTO JIOKYMEHTA.

JU1st Il ¢ HapyTIeHHSIMH OITOPHO-ABHTaTeIbHOTO arliapara:

— B MeyaTHOIT opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIH TIepeueHh MOXKeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA
00y YOI XCAL.

5. Ilepevennb YUeOHOI JTUTEPATYPHI, HHPOPMANHOHHBIX PECYPCOB H TEXHOJIOTHIl
5.1 OcHoBHas JATEPATYPA:

1.YmesHoBa, H. J[. OCHOBHBIE IIPHHIMII AJITOPHTMH3AIMH : Y4eOHO-MEeTOANYECKOE
rocoOue / H. JI. YnbstHOBa. — bpsHck : bpsauckmii ['AY, 2024, — 56 c. — TeKcT : 3IIeKTpOHHBII //
JlaHb : snexkTpoHHO-OHOmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/172114 —
Pexum ocTyma: A1 aBTOPHU3. TTOIIb30BATENEH.

2. Anekcees, IO. E. IlporpammMupoBaHne HH)XKeHEPHBIX 3ajlad Ha 0asze HCIIONIb30BAHUSA
AJITOPHTMOB IIHKJIMYeCKOM CTPYKTYPBI Ha si3bIke C B cpeie VS C++. Moayis 2 : yueGHOe rmocolne
/ 1O. E. Anekcees, A. B. KypoB. — Mocksa : MI'TY mm. H.O. baymana, 2021. — 134 ¢. — ISBN
978-5-7038-5142-5. — TekcT : 31eKTPOHHSBIH // JIaHb : AIIeKTPOHHO-OHOIHOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/172820 — PexaiM gocTyma: A1 aBTOPH3. IONb30BATENEH.

3. OrneBa, M. B. I[lporpammupoBaHue Ha 3bIKe C++: IpaKTHYECKHIT Kypc : ydyeOHOe
rmocoOue A By30B / M. B. Oruesa, E. B. Kyapuna. — Mocksa : U3gatenscerso Oparit, 2024, —
335 c. — (Brrciee oopazosanue). — ISBN 978-5-534-05123-0. — Tekcr : anexrpoHHslii // O9bC
IOpaiit [caiiT]. — URL: https://urait.ru/bcode/473054

4. 3pikoB, C. B. IIporpaMmmipoBaHHte : yYeOHHK H IIPaKTUKYM JUIs By30B / C. B. 3pIkOB. —
Mocksa : M3garemscrBo FOpaiit, 2023. — 320 c. — (Briciiee oGpaszopanue). — ISBN 978-5-
534-02444-9. — Tekcer : osmekrponHsni //  OBC  IOpaiit  [caiit]. — URL:
https://urait.ru/bcode/469579

5.2 /lonoJHMTe/ILHAA JIMTEPATYPA:

1. ITaBmoBckas, T. A. IlporpammupoBaHne Ha a3bike C++ : yueOHoe mmocobme / T. A.
[TaBnoBckas. — 2-e u3a. — Mocksa : UHTYHT, 2016. — 154 ¢. — TekcrT : aneKTpoHHbIi // JIaHb
: SIEeKTPOHHO-OHONMHoTeyHasa cuereMa. — URL: https://e.lanbook.com/book/100409 — Pexaim
JIOCTyTIa: IS aBTOPH3. TI0Ib30BaTEIEH.

2. Kepumras, b. B. f3bik nporpammvuposannsg C : yueOHuk / b. B. Keprauran, /1. M. Puyn.
— 2-e m3ga. — Mocksa : UHTYHUT, 2016. — 313 c.— TekcT : 3meKTpoHHbIH // JlaHb :
37IeKTpOHHO-OHOnHoreyHas cucrema. — URL: https://e.lanbook.com/book/100543 — Pexum
JIOCTyTIA: U1 aBTOPH3. IIOIb30BATENEH.

3. CrpayctpyT, B. SI3pk mporpammriporarn st C++ A1 Mpod eCCHOHAIOB : yueOHOe ITocobHe
/ B. Ctpayctpyt. — 2-e u3g. — Mocksa : UHTYHT, 2016. — 670 c¢. — TeKcT : 31eKTpOHHBII //
JlaHp : snekTpoHHO-OMOImMoreyHas cucremMa. — URL: https://e.lanbook.com/book/100542 —
PexaM TocTymma: 118 aBTOPHU3. TTOIIb30BATEIEH.

5.3. Ilepunoanieckue H3IaAHUS:
|. Baswl gaHHBIX KoMITaHHH «AcT Brio» http://dlib.eastview.com
2. OnexrponHas ondnnoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnuTepHeT-pecypchbl, B TOM YHCJIe cOBPeMeHHbIe NMpodeccHOHAIbHbIE 0a3bI
JAHHBIX H HHQOPMANHOHHbIE CIIPABOYHbIE CHCTEMbI

Onexmponno-bubmiomeunsvie cucnmemst (O5C):
1. OBC «IOPAMT» https://urait.ru/




2. BBC «YHUBEPCHTETCKAS BUBEJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. 3BC «BOOK.ru» https://www.book.ru

4. 5BC «ZNANIUM.COM» www.znanium.com

5. 3BC «JIAHb» https://e.lanbook.com

Ipogeccuonanvrvie 6azvt OaHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

JKypHaie! n3garensctBa Wiley https://onlinelibrary.wiley.com/

Hayunas anextpoHHas 6ubnmoteka (HOB) http://www.elibrary.ru/

[ IomHOTEKCTOBBIE aPXUBhI BEAYILIX 3alla{HBIX HayYHBIX KYPHAI0B Ha PocciiicKoit
nna’rd)opme Hay4yHbIX XypHaitoB HOUKOH http://archive.neicon.ru

6. HaimpioHambHasd  »IeKTpoHHas  OHMONMHOTEKa  (JOCTYIT K DIEKTPOHHOH — OHOIHOTEKE
JIuccepraipi Poccuiickoil rocyapctBeHHon oubdimoreku (PI'B) https://rusneb.ru/

7. IlpesupeHtckas ouoOimioreka mM. b.H. EnpbiiHa https://www.prlib.ru/

8.  Baza manmprx CSD KemOpHIKcKOro leHTpa Kpuctaiorpadueckux JaHHbX (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11. Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14. Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "JlexkropuyM TB" http://www.lektorium.tv/

17. YHuBepcurerckas nHdopmaronHas cuctreMa POCCHUS http://uisrussia.msu.ru

N

Hughopmarpuonnvie cnpagounsie cucmemo

1. Koncymprant [Imoc - cripaBoyHast IpaBoBas cHCTeMa (IOCTYII IO JIOKAIBHOI CETH C
KOMITBIOTEPOB OHOIHMOTEKH )

Pecypcwvt ceoboonozo docmyna

1. KuGepJlenunka http://cyberleninka.ru/;

2. AMepuKaHCKas ITaTeHTHas 0as3a JaHHBIX http://www.uspto.gov/patft/

3. MuHHCTEPCTBO HAYKH U BRICIEr 0 oOpa3oBaHna Poccrrickoit Deiepaliii
https://www.minobrnauki.gov.ru/;

4. @epepanbHbLil mopran "Poccuiickoe oOpa3zoBaHue" http://www.edu.ru/;

5. HudopmarmonHas cucTemMa "EXHHOe OKHO JOCTYITa K 00pa3oBaTellbHEIM pecypcaM”
http://window.edu.ru/;

6. EmnmHas KommeKius IH@PoBbIX 06pazoBaTellbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt I'ocytapcTBEHHOIO HHCTUTYTa PyccKoro si3pika mveHn A.C. [TyimknHa
"O0pa3zoBaHHe Ha pyccKoM™ https://pushkininstitute.ru/;

8. CmpaBouHO-HH(} OpMAI[HOHHEIT IopTal "Pycckiii S3bIK" http://gramota.ru/;

9. Ciyx0a TeMaTHYECKIX TOJIKOBBIX CIIOBapeil http://www .glossary.ru/;

10. CroBapH M 3HIIHKIONEMNH http://dic.academic.ru/;

11. OOGpasoBaTenbHbII ITopTan " Yueba" http://www.ucheba.com/;

12. 3akoHorpoekT "O06 obpaszopannu B Poccriickoi @eepaliii”. Bomrpockl H OTBETH http://xn--

273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie snexmponnsvie obpazogamenviuie i un@opmayuontvie pecypcst Kyol'y
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OneKTpoHHbI Katarmor HayuHoit 6nonuoteku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DOnekTpoHHas OHOIHOTEKA TPYIAOB YueHbIX KyOI'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIYIBHOIO JHHAMHYECKOr0 00yueHHS http://moodle.kubsu.ru

4. bBaza y4eOHBIX IUTaHOB, YUYeOHO-MeTOAMYECKHX KOMITIIEKCOB, ITyOITHKAITIIT H KOH() epeHIII

http://infoneeds.kubsu.ru/

5. Bubnuoteka HHGOPMAIIMOHHBIX PecypcoB Kadeapbl HH(OPMAIHOHHBIX 00pa30BaTeTbHbIX
TEXHOIOTHI http://mschool.kubsu.ru;

6. OIeKTPOHHBIN apxXuB J0KyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DOHeKTpOHHbIE 00pa30BaTeIbHbIE PeCYPCHl KaeIphl HH(POPMAIMOHHBIX CHCTEM H TEXHOOTHIT
B oOpazoBanmu KyOl'Y wu HayuyHo-MeToamdeckoro skypHama "[IIKOJIBHBIE TI'OJIBI"
http://icdau.kubsu.ru/

5.5 Ilepeyenb HHPOPMAIHOHHO-KOMMY HHKANHOHHBIX TEXHOJIOTH I
Cpena pa3zpaOoTKH IIPOrPaMM Ha S3bIKe ITPOrpaMMHpOBaHHI C++
TekcTOBBIT pelakTop

5.6 IlepeveHb JIMIEH3HOHHOTO H CBOOOJHO PACHPOCTPAHSEMOro MPOrpaMMHOIO
odecneueHU A

Microsoft Visual Studio C++ Community cBOOOZHO pacIipocTpaHsIeMast

6. MeToanueckne YyKazaHHSA [Isi OOYYAKINHXCA 10 OCBOEHHIO
AUCLUTLTHHBI (MOIYJIA)

[Io Kypcy HOpeIyCMOTPEHO ITpOBejAeHHe IIEKIITHOHHBIX 3aHSITHI, Ha KOTOPBIX JdaeTcs
OCHOBHOH CHCTEMaTH3HPOBAHHBIH MaTepHall. B XoJe JEeKIIHOHHBIX 3aHSTHH Ppa30HparoTcs
OCHOBHBIE KOHCTPYKIIUH SI3bIKAa BBICOKOIO YPOBHS C++, Ga30BbIE€ aITOPHUTMHYECKHE CXEMBI H
MpHEMBI ITPOT pPaMMHPOBAHH I, ITPUBOJIATCS MPHMEPHI HX HCITONb30BAaHHS, ITPOBOAUTCS aHAalN3
HauOollee paclpOCTPaHEHHBIX ONMOOK peanu3alid. [locme TMpOCIyIMBaHHS — JIEKI[HH
PEKOMEHIyeTCSI BBIIIOIHUTL YITPaKHEHHS, TIPHBOJUMBIE B ayIHTOPHH JUIS CAMOCTOSTEIbHOMN
paboTHI.

[lo Kypcy IMpeaycMOTPeHO MpoBeleHHe Ta0OpaTOPHBIX 3aHATHI, Ha KOTOPBIX daeTcs
MIPHKIIaJHOM CHCTeMAaTH3HPOBAHHBIN MaTepHal. B xXoje 3aHATHIT pa30HpParOTCs TOTOBBIE ITPHMEPBI
AT OPHTMHYECKHX PEeIeHHIT, IPHMEPBI PEIIeHH S THITOBBIX 3a/1a4, MPeTaratoTcs K IMpOorpaMMH Ot
peamzaimu 6a30Bble AITOPHTMHYECKHe MeTOABI. [locime 3aHATHSI PEKOMEHIYETCS BBITIOHHTD
YITpaKHEHHS, TPUBOAHMEIE B ayITHTOPHH TSI CAMOCTOSITEIbHOM pabOoTHI.

[Ipn camocrosTensHORl paboTe CTYJAEHTOB HeOOXOZHMMO H3YYHTh IMTEpaTypy,
MIPHBEIEHHYIO B IIEPEYHSIX BHIIIE, TS OCMBICIIEHHS BBOHMBIX ITOHSATHII, aHaIH3a IIPeII0KEHHBIX
TTOAXO0JI0OB H METOJOB pa3palbOTKH ITporpaMmM. PaspabaTwiBast pellieHHe HOBOH 3ajaud, CTYIEHT
JIOTKeH yMeTh BBIOpaTh d(P(eKTHBHBEIE M HaJ(eXKHBIE CTPYKTYPBI JaHHBIX IS IIpeiCTaBIeHHS
nHpopMari, moxodparh COOTBETCTRYIOIIHE aTTOPHTMEI JUISI HX 00paboTKH, YUeCTh CITEIH(HKY
SI3pIKa ITPOrpaMMHPOBaHHS, Ha KOTOPOM OyIeT BBITIOIHEHA peaan3arisa. CTYJeHT JOIKEH YMETh
BBITIOIHATh TECTHPOBAHHE H OTJIAJKY alTOPHUTMOB PeIleHHs 3afad C I[eIbl0 OOHApYyKeHHS H
YCTPaHEHHUS B HUX OMIMOOK.

BaxHelnmmM sTarnoM Kypca SBISIETCS CaMOCTOSTeNbHas paboTa 10 AHCHUIUIMHE. B
MIPOIECCE CAaMOCTOSITENBHON pabOoThI CTYAEHT NMPHOOpPETaeT HAaBBIK CO3MAHHSI 3aKOHYEHHOTO

MPOTPaMMHOTO TIPOAYKTA.

Hcronp3yroTcs akTHBHBIE, HHHOBAI[MOHHBIE OOpPA30BATENbHBIE TEXHOIIOTHH, KOTOPHIE
CITOCOOCTBYIOT ~Pa3BUTHIO OOMIEKYITbTYPHBIX, OOIMIENMpPO(eCcCHOHAPHRIX KOMIIETEHI[HIT H
Mpo(ecCHOHATFHBIX KOMITETEHINIT 00y JarOIIIXCSI:

® 1poliIeMHOe OOYYEHHE;



Pa3HOYPOBHEBOE OOYUEHHE;

MIPOEKTHBIE METOBI OO0y UEHHS;

HCCIIE0BATEIh CKIE METOBI B O0YUYEHHH

oOy4eHHe B COTPYIHHYECTBE (KOMaHIHAs, TpyImIoBas paboTa);

HH(pOPMAIMOHHO- KOMMYHHKAI[OHHBIE TEXHOIOTHH.

JUIs Il ¢ OrpaHHYeHHBIMH BO3MOMKHOCTSIMH 3J{OPOBbSI IPEAYCMOTpPEHa OpTaHM3aI[s

KOHCYJ'JI)TEH_HIIU-I C HCITOJIb30BaHHEM BJIE':KTPOHHOﬁ TTIOYTEIL.

YuyeOHo-METOAHMYECKUM 00eCIIeUeHHEM KYPCOBOM PabOThI CTYIEHTOB SBILTIOTCS:
1. yyeOHas mUTEpaTypa;

2. HOpMaTHBHBIE JJOKYMEHTH BY 3a;

3. MeToAMYecKHe pa3paboTKH JUIS CTYAEHTOB.

CamocTtosTenbHas padoTa CTYAEHTOB BKIIFOYAET:

— oopMITEHIE HTOTOBOTO OTYETa (TTOSICHUTENBHOM 3aITHCKH ).

— aHAJIN3 HOPMAaTHBHO-MeTOANYECKO 0a3bl OpraHM3allHI;

— aHAJIN3 HAyYHBIX ITy OIIHMKAITHH 10 3apaHee OIPEeeTIEHHOH TEME;

— a”HaIH3 1 006paboTKY HH(OPMAITHH;

— paboTy ¢ Hay4YHOI, y4eOHOI 1 METOAMYECKOH JINTEPATYPOil,

— pabora ¢ KOHCITeKTaMH JeKimii, S5C.

JI71s1 caMocTOATENBHOI pa0oThI MTPEICTABIISETCS AYAHTOPHS ¢ KOMITBIOTEPOM H JOCTYIIOM

B MHTEPHET, K 51TeKTpoHHO# OHOMHOTeKe By3a H K HH(OPMAIIHOHHO-CIIPAB OUHEIM CHCTEMAM.
[lepeueHr yueOHO-MeTOIHIECKOTO 0OeCIIeUeHHS:

i

OcHOBHas 06pa30oBaTeIbHAs ITPOrPaMMa BBICITIET O TTPOheCcCHOHATHHOTO 06 pa30BaHIS
(beneparbHOTO TOCYAapPCTBEHHOTO GIOIKETHOrO 00pa30BaTeIbHOTO YUPEKASHHS
BBICIIIETO 00pa3zoBaHNA « KyOaHCKHIT TOCYyJapCTBEHHBI YHUBEPCUTET» T10 HAIIPAaBIIEHHIO
TTOATOTOBKH.

[TomosxeHne o MPOBEIEHIH TEKYIIErO KOHTPOIIS YCIIEBAEMOCTH H IIPOMEKYTOYHOI
aTTecTalun B (elepalbHOM TOCYIapCTBEHHOM GIOIKETHOM 00pa30BaTeIbHOM
VUPEKAEHUH BBICIIETO 00pa30BaHUs « KyOaHCKHI TOCYIapCTBEHHBIN YHHBEPCHUTET ».
O6mie TpeGOBaHMS K TIOCTPOEHHIO, COAEPIKaHIE0, OOPMITEHHIO H YTBEPKIEHHIO
padoyel ImporpaMMbl JHCIIHITIHHEL DelepalbHOro rocyAapCTBEHHOTO
00pa30BaTeIbHOIO CTAHaPTa BBICIIETO MPO(deCCHOHAIBHOT O 0Gpa30BaHHSL.
Meroanieckie peKOMEHIAIH TI0 COEPKAHIIO, OPOPMIEHHIO H ITPHMEHEHHTO
o0pa3oBaTeIbHbIX TEXHOIOTHIL H OLIEHOYHBIX CPEJICTB B YUeOHOM IIPOI[ECCE,
OoCHOBaHHOM Ha De/lepallbHOM TOCYJapCTBEHHOM 00Pa30BaTeIbHOM CTaHAaPTE.
Y4eOHBII TIJIaH OCHOBHOI 00pa30BaTeNbHOM ITPOrPaMMBI IT0 HAITPABIIEHHEIO TTOJAT OTOBKH.
@DenepallbHbIil TOCYIapCTBEHHBIT 00Pa30BATEIbHBIN CTAaHAAPT BHICIIETO
npoeccHOHATFHOr0 00Pa30BaHMs 110 HAITPARIEHHIO TTO/T OTOBKH.

B oCBOEHMH AHCLIIIIMHB HHBAIHAAMH H JHI[AMH C OI'PpaHHYCHHBIMH BO3MOHOCT AMI

3J10POBbA OOIIBINIOE 3HAYEHHE HMMEET HHIHBHIYalIbHaA yqeﬁHaﬂ paﬁo’ra (KOHCYJIBT&]_[I]II) -
JOITOITHHTEIIbHOC Pa3bACHCHHC yqeﬁHoro MaTcpHalla.

HH,I[I-IBIII[Y&JIBHBIG KOHCVYIIbTAllHH IIO TIIPEAMCETY ABIIAIOTCA  BaXKHbIM QJaKI‘OPOM,

C]'[OCOﬁCTBy}OI_T_[I[M HHAHBHAYaIH3aI[HHI 06}7‘161{[12 H YCTAaHOBJICHHIO BOCITHTATCIIBHOI'O KOHTAKTa
MEXIY IIPCIIogaBaTciicM H OﬁyllaIOLT_[IIMCH HHBAIIHIOM HIIH JIHIIOM C OI'PpaHHYCHHBIMH
BO3MOXKHOCTAMH 3JJOPOBbA.

7. Matepua/ibHO-TEXHHYECKOE 00ecrieueHue 1Mo JUCLHMILINHE (MOIY.I10)

HammenoBanne yqeﬁHOﬁ AYIHTOPHH, €€ OCHAII[CHHOCTb

Bug padot
000pyOBaHHEM H TEXHHYECKHMH CPeJCTBaMH O0YYeHHS

JIEKITHOHHEIE 3aHITHS AYII}'ITOPI'[H, YKOMITIICKTOBaHHas C]'[GI_HIEIJ]IBI'IPOBEII-H{Oﬁ
MeOebI0 H TEXHHYECKHMH CpEACTBaMH 06YIIGHI-DI




JlaGopaTopHbIE 3aHITHS

Ay,[[HTOpHFI, YKOMITIICKTOBaHHaAsA CHGL[H&J'JIIBHPOBEIHHOﬁ
MeOeTbIo n TEXHHYCSCKIIMIL CpeacTBaMIL OﬁylleHH_ﬂ,
KOMITLFOTEPAMH, ITPOCKTOPOM, ITPOI'PaMMHBIM obecre4yeHHEM

['pyrmioBeie
(MHIUBHTyaJTbHBIE )
KOHCYIIbTallHH

Ay,[[HTOpHFI, YKOMITIICKTOBaHHaAsA CHGI.[H&J'JIIBHPOBEIHHOf;I
MeOeTbIo H TEXHHICCKIMIL CpEACTBaMIL 06yquwI,
KOMITLFOTEPAaMH, ITPOTpaMMHBIM obecIeyeHHeM

Texyri KOHTPOJIb,
TIPOMEXKYTOUHAS
aTTecTallHsg

AYIIIITOPI[H._ YKOMITIICKTOBaHHasA CHGL[HEIJ'JIIBHPOB&I—H—IOfI
MeOeTbIo H TEXHHICCKIMIL CpEACTBaMIL 06yquwI,
KOMITLFOTCPaMH, ITPOTPpaMMHBIM obecIieyeHHEeM

CamocTosTenbHASA
pabota

KaGuHer 11 caMOCTOSTENBHON  paldOThI, OCHAITEHHBIIT
KOMITbIOTEPHOH TEXHHKOI C BO3MOKHOCTBIO ITOAKIFOYEHHS K
ceTH «WHTepHeT», MPOrpaMMOIl SKPaHHOTO VYBEIMHYEHHS H
oOecCreveHHBIi JOCTYIIOM B BIIeKTPOHHYIO HH(OPMAIIHOHHO-
00pa3oBaTEIbHYIO CPEMY YHUBEPCHTETA.

[Iprmvevanme: KoHKpeTH3aIisa ayIUTOPHI H UX OocHalleHHe omnpeaensgercs OIIOII.
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