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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDI

®opmupoBanue HHHOPMAIIMOHHON KapTHUHBI MUPA, OCHOBAHHOM HAa MOHUMAaHHUH CYIIHOCTH
W 3HadeHWs wWHpOpMamMM B Pa3BUTUU COBPEMEHHOrO0 HWH(OPMAIMOHHOTO OOIIECTBa;
puoOpeTeHNe YCTOMYUBBIX HABBIKOB COOpa, XpaHeHUs U 00paboTKH nHMOpMaIUH.

Coznmanue HEOOXOAMMOW OCHOBBI Ui  HCIIOJIb30BAHHUS ~ COBPEMEHHBIX  CPEJICTB
BBIUMCIUTENFHON TEXHUKM M MNPUKIAJAHBIX [pPOrpaMM HOpU H3YYEHHHM CTYyJIEHTaMU
€CTECTBEHHOHAYYHBIX, 00IIeTPOo(eCcCHOHANBHBIX U CICIIHMATBHBIX JUCIUTUIHH.

OcBoenue, MpeayCMOTPEHHOTO IPOrpaMMOii TEOPETUYECKOT0 MaTepuaia U IpuodpeTeHue
MPAKTUYECKUX HABBIKOB MCIIOIH30BAaHUS HH(DOPMAIIMOHHBIX CUCTEM, S3BIKOB IIPOTPAMMHUPOBAHUS
1 TEXHOJIOTUH Ha 6a3e coBpemeHHbIX [1K.

Hayuutb coCTaBIISATh QITOPUTMBI JTMHEHHON, Pa3BETBIIAIOIIEHCS, HIUKIMYECKOU CTPYKTYP;
MOJIb30BATHCS KIACCUYECKUMHU aJITOPUTMAaMHU; MPOLEAYPHBIM MPOTPaMMHUPOBAHUEM, PEKYPCHUE;
00BEKTHO-OPHEHTUPOBAHHEIM  TIporpamMmupoBaHueM.  O3HAaKOMJIEHHE C  OCHOBHBIMHU
KOHCTPYKUHUSMU MPOTrPAMMHUPOBAHUS, OCHOBHBIMU CTPYKTypaMH [aHHBIX; M C OOBEKTHO-
OPUEHTUPOBAHHBIM ITPOTPAMMHUPOBAHUECM.

1.2 3agaun TUCOUILTAHBI
OcHoBHBIE 3371291 Kypca Ha OCHOBE CHCTEMHOTO TI0IX0/1a:

— CHCTEMaTHYeCKOE U3YYCHHUE S3BIKOB IPOrPaMMHUPOBAHUS BEICOKOTO YPOBHS;

— ¢QopmupoBaHue y CTYJCHTOB 3HAHHI, YMEHUN U BIaJCHUN B 00JaCTH aNTOPUTMU3AINH
3aJ1a4 BRIYMCIUTEIIEHOTO XapaKkTepa U 3a]1a4 aBTOMaTH3UPOBAHHON 00pa0OTKH TaHHBIX;

— H3Yy4YCHHUE CIIOKHBIX CTPYKTYp JAHHBIX M MX NMPUMCHCHHE JUISI PEUICHHS Pa3InIHBIX
3a1a4 00paboTKU JaHHBIX Ha DBM;

— paclmdpeHue MPEeACTaBICHUI O COBPEMEHHOM IPOTPAMMHOM OOECIEYCHHUH, S3bIKaX
MIPOrPaMMHUPOBAHHS BEICOKOTO YPOBHS;

— 3HAKOMCTBO C COBPEMEHHBIMH TeXHOJIOTHsIME TTporpammupoBanus — OOII rexHonmoruei
Y BU3YAIbHBIM KOHCTPYHPOBAHHEM MTPOTPAMM.

Ienw u 3a1a4u TaHHOTO Kypca BHITEKAIOT M3 HEOOXOAMMOCTH IPAKTHYECKOTO IPUMEHEHUS
OBM u 3akpernieHus MoTy4eHHbIX YMEHUI U HaBBIKOB pa0OTHI CO CPEACTBAMH BBIYHCIUTEIHHON
TEXHHUKHU, TPUMEHEHHUS Pa3INYHBIX SI3bIKOB U METOJIOB MPOTPaMMHUPOBAHUS IS MCCIICIOBAHUS
MaTeMaTHYeCKUX ¥ UH(POPMALIMOHHBIX MOJENEH.

1.3 MecTo AucuMIuInHbI (MOLYJI1) B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl
Jucuunnuza «OCHOBBI MPOrpaMMHUpPOBaHUs OTHOCUTCS K «O0s3aTenbHast yacTh» biioka
1 «lucuumninHel (MOAYIN)» y4eOHOTO MJIaHa.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

N3yyenne naHHOW y4yeOHOM JAMCHUMIUIMHBI HampaBieHO Ha (GOpMUPOBaHUE Y
00yYaromuxcs CIeTYIONUX KOMIETEHIIHIA:

OIIK-2 CnocofeH NpPUMEHATh KOMIBITEPHbIE/CYNEPKOMNBIOTEPHbIE  METO/bI,
COBpPEeMEHHOE MNpOrpaMMHoOe of0ecnedeHHe, B TOM YHCJIEe OTe4eCTBEHHOIO
NPOMCXOKACHUS, /ISl pelieHHus 32124 NPOo¢ecCHOHATBHON AeATeIbHOCTH

3HaTh TunoBsle KOMIBIOTEPHBIE METO/IBI U COBPEMEHHOE NMPOrpaMMHOe o0ecrieueHue s
pelieHus 3aaa4 npodeccuoHanbHOM NesSTENbHOCTH Ha SI3bIKE MPOTrpaMMHUPOBAHUS
BBICOKOT'O YPOBHS.

Ymern YCTaHOBUTH M HUCHOJB30BaTh MpOrpaMMHOE oOecredeHue i pellieHus 3aaad
npoecCUOHATLHOMN 1EATEIbHOCTH.

[IpuMeHsITh MEeTOIbl KOMITBIOTEPHOTO IMPOEKTHPOBAHUS, pa3pabOTKU CTPYKTYpP
JAHHBIX C HCIIOJIB30BAHUEM OCHOBHBIX QJITOPUTMHUUYECKUX M IPOTPaMMHBIX



peueHuii B 001acTi HHHOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH Ha SI3bIKE
BBICOKOT'O YPOBHSI.

Baaners IlpoekTupoBaHuE CTPYKTYp JaHHBIX IpH pealu3alid alrOPUTMHUYECKUX U
MPOrPaMMHBIX PEHICHUH Ha S3bIKE MPOTrPAMMHUPOBAHHS BEICOKOTO YPOBHSI.

IIK-1 CnocofeH mNOHUMATHL W NPHUMEHATh B HAYYHO-UCCIEA0BATEJbCKON H
NPHUKJIAAHON /1esiTeIbHOCTH COBPEMEHHBIl MaTeMaTH4YecKMii ammapar,
OCHOBHBI€ 3AKOHBI €CTeCTBO3HAHHS, COBPEMEeHHbIE SI3bIKH IPOIPAMMHUPOBAHMSA
U IporpaMMHoe odecreyeHue; onepanuoHHble CHCTEeMbI U ceTeBble TeXHOJIOTMU

3HaTh Co3gaHue W MHTErpanus MpOrpaMMHBIX MOJYJEH M KOMIIOHEHT IPOrpaMMHOIO
IIPOJYKTa C UCIOJIb30BAaHUEM SI3bIKa IIporpammupoBanus C++.

TunoBele  anropuTMU4yeckue W IOpOrpaMMHBIE  pelleHus, OuOIMOTeKH
IPOrPpaMMHBIX MOJYJIeH, IIa0JIOHBI, KJacChl OOBEKTOB, HCIHOJIBb3yEeMbIE IPH
pa3paboTke NporpaMMHoro odecrieuyeHus Ha si3pike C++.

OCHOBHBIE ANTOPUTMUYECKHE U IMPOTPAMMHBIC PEIICHUS, METOAbI M CPEICTBa
IIPOEKTUPOBAHUS IPOrPaMMHOTr0 00ecrieueH sl pa3padoTaHHOro Ha sA3bike CH++.

YMerth PazpabaTpiBaTh ¥ HHTEIPHUPOBATH IPOTPAMMHBIE MOAYJIA M KOMIIOHEHTHI B €IMHBIN
IIPOrpaMMHBIM IPOAYKT C HCMOJIb30BaHUEM fA3bIKa MHporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.

Hcnonb30BaTh CyIIECTBYIOUIME AJTOPUTMUYECKUE U MPOTpPaMMHbBIE PELICHHUS U
11a0JI0HBI MPOEKTUPOBAHUS IPOrPaMMHOr0 obecrieueHus Ha a3bike C++.
[IpuMeHATH METOIBI M CPEACTBAa MPOECKTUPOBAHUS MPOrPaMMHOI0 obecredeHus,
CTPYKTYp JaHHBIX, HHTEP(EHCOB ¢ NCIOIH30BAHNEM OCHOBHBIX AJITOPUTMUYECKUAX
U TMpOrpaMMHBIX pelleHuid B 001acTd HHGOPMALMOHHO-KOMMYHHKAIIMOHHBIX
TexHosorui Ha s3pike C++ B cpene Microsoft Visual Studio.

Baaners  Pa3paboTka u MHTErpUpOBaHHE NPOTPAMMHBIX MOJIYJIEH U KOMIIOHEHT B €MHBIH
MPOTPaMMHBIA TPOAYKT C HCIOJIB30BaHUEM s3bIKa HporpamMmupoBanus C++ B
cpene Microsoft Visual Studio.

[IpoexTHpoBaHWe CTPYKTYp HaHHBIX TIPU pPEATHU3ANUU aNTOPUTMHUECKUX U
nporpaMMHBIX perreHuii B cpene Microsoft Visual Studio.

[IpoexTrpoBaHre MPOTPAMMHBIX MPOYKTOB TPH peATU3aIIUH aJITOPUTMHUECKIX U
IporpaMMHBIX perieHuit B cpeae Microsoft Visual Studio ¢ ucnonbs3zoBanuem
KOHCTPYKLHUH si3b1ka CH+.

2. CTpyKTYypa M coepKaHue TUCUMIITHHbI

2.1 PacnipenesieHue TPy10éMKOCTH JMCHUILIMHBI 10 BUAAM padoT

O61as Tpy10EMKOCTh TUCITUTUIMHBI COCTaBIsET 6 3a4. efl. (216 yacoB), MX pacnpeaeseHme
10 BUZaM pabOT MPEACTABICHO B TaOIHIIE

CemecTpsl
. Bcero
Buj yue6Hoii padoThl (4acel)

4acoB |

KonrakTHas paGora, B TOM 4yucJie: 1245 | 124
' 5

AyauTOpHBbIE 3aHATHS (BCEro): 118 118
3aHsTHsI JIEKIMOHHOIO THIA 50 50
JlaGoparopHble 3aHATHS 68 68
3aHATUS CEMUHAPCKOT0 TUMA (CEMUHAPBI,
MIPAKTUYECKHUE 3aHSTHSI)
HNnas koHTaKkTHasA padora: 6,5 6,5
KonTpons camoctositensHoi padoTsl (KCP) 6 6




[Tpomexxyrounas arrecramus (MIKP) 0,5 0,5
CamocTosiTesibHAsi pad0oTa, B TOM YHCJIE: 55,8 | 55,8
Kypcosas pabota
[IpopaboTka y4eOHOTO (TEOPETUIECKOTO) 258 | 258
Marepuaia
BoinonHnenue MHIMBUYaTbHBIX 3aJaHUM 30 30
(moAroToBKa COOOIIEHUH, MPE3CHTALHI)
Pedepar
[ToaroToBKa K TeKylieMy KOHTPOJIIO
KouTtpoJs: 35,7 | 357
IToaroToBka K 3K3aMeHYy 35,7 | 357
Jac. 216 216
B TOM 4HcJIe
O01mas Tpy10eMKOCTh KOHTAKTHAas 1245 1254’
pabora
3a4. efi 6

2.2 CTpyKTYypa IMCUMILINHBI

Pacnpenenenue Bu1oB yueOHON pabOThl U UX TPYJOEMKOCTHU IO pa3JiesnaM AUCHUILINHBL.
Paznensl (TeMbl) TMCHUIUIMHBI, U3y4yaeMble B 1 ceMecTpe

KosanuecTBo yacoB
Bueayn
o HTOPHA
Ne HaumenoBanue pa3aesioB (Tem) Beero AynuTopHasi padoTa o
padorta
JI 13 JIP CPC
1 2 3 4 5 6 7
1. AJNTOpPUTM U €r0 CBOWCTBA. 6 2 2 2
. OHATHE cerMeHTa U peructpa. CTpykrypa .
2. |1 C LI 6 2 2 2
3. | OyHKUMHU A3BIKOB IPOTPaMMUPOBAHUSL. 6 2 2 2
4. | MeTas3blku ONUCAaHUS SI3bIKOB MPOTPaMMUPOBAHMUS. 6 2 2 2
HMpTyaJIbHAsl MaIllIHa.
5. | Bupry 6 2 2 2
i TPYKTypa TUHOB sA3bIKa C++
Crpykryp C 2 2 2
7. Ilenouncnennsie THIbI. CHMBOJIbHBIN THIT 6 2 2 2
8. | bymesckuii (moruyeckwuii) Tur. BemecTBeHHbIE THITHL. 6 2 2 2
OmnucaHue nepeMeHHbIX U KOHCTaHT. ApudMeTnieckue
9. Olepanuu. 6 2 2 2
10. | Hopa3psanbie onepanuu sizbika C++. OnepaTopsl A3bIKa. 6 2 2 2
11. | CpencrBa BBOAA-BbIBO/A. Y CIIOBHBIN OomepaTop 6 2 2 2
12. | Onepatop BeiOOpa. OmepaTopsl MUK 8 2 4 2
13. | Omneparopsl mepexona. O6padoTKa Mociae10BaTEIEHOCTEH. 6 2 2 2
Urepaunonusie nukisl. [lporpaMMupoBaHye BIOKEHHBIX
14, | by 6 2 2 2
15. | Perynsapusie tunsl. O6paboTka OAHOMEPHBIX MaCCHBOB 6 2 2 2
Knaccer 3amau mo o6paboTke MaccuBoB. 3agaun 1-oro u 2-
16. ro Kjacca. 8 2 4 2
Knaccer 3aaq mo 006paboTke MacCHBOB. 3a1adu 3-0ro U 4-
17. ro KJiacca. 8 2 4 2
18. | JABymepHble MaccuBbI 9 2 4 3
19. | ®yukuuu. [Ipototun ¢pyaknuu. [Tapamerps GpyHKIIHM. 9,8 2 4 3,8
JlokanpHbIe 1 TTIOOANBHBIE TIEepeMeHHbIe. O0IacTh
20. BUJIUMOCTHU NIEPEMEHHBIX. 8 2 4 3
21. | Pexypcus. llla6monbr QyHKIMIA 9 2 4 3
22. | MeTojibl COPTUPOBKH. 11 4 4 3




KoauyecTBo yacos
Bueayn
. HTOpPHA
Ne HaumenoBanue pa3aesoB (Tem) Beero AynuTopHasi paboTa a
padorta
Ja n3 JIp CPC
1 2 3 4 5 6 7
23. | Ykazarenu. luHaMHYECKHUE IEPEMEHHBIE. 9 2 4 3
24. | JluHaMu4ecKkue MacCHUBBI. 8 2 4 3
NTOI'O no pa3ienam JUCHHINJIHHBI 173,8 50 68 55,8
Kontpousb camocrostensHOM pabotsl (KCP) 6
ITpomexxyrounas arrecrarus (MIKP) 0,5
[ToAroTOBKA K TEKYIIEMY KOHTPOJIIO 35,7
O011as TPYA0EMKOCTh MO JUCHUIIHHE 216

Ipumeuanue: JI — nexyuu, 113 — npaxmuueckue 3anamus/cemunapei, JIP — nabopamopuvie 3anamus, CPC —
camocmosmensvHas paboma cmyoeHma

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3ausaTHda JeKIMOHHOr0 THIIA

®opma
No HaumenoBanue pa3aena (TeMbl) Copep:xanue pa3sjesia (TeMbl) TeKyLIero
KOHTPO.IsI
1 2 3 4
1 AJNTOPUTM U €ro CBONCTBA. ANTopuTM U €ro cBoicTBa. MalIMHHBIHN A3bIK. K
' Tpancisanus. KoOMOMISTOPEI U HHTEPIPETaTOPHI
2 IlonATHE cerMeHTa U perucTpa. [Tonstue cermenta u peructpa. Ctpykrypa LI1. K
) Crpykrypa HII. JIvHuK ynpaBieHus T nepenadu JaHHBIX
@DyHKINH S3bIKOB DYHKIUH A3BIKOB NporpaMmMupoBaHusi. OCHOBHBIE
3. | mporpaMMHpOBaHHSI. CBOMCTBA SI3BIKOB NporpaMmMupoBaHusi. OCHOBHEIE K
ACIEKThI H3YYEHUS SI3BIKOB IPOrPaMMUPOBAHHUS
MeTas3bIKu ONUCAHUS SI3BIKOB MerTas3bIky ONTUCAHNUS SI3BIKOB MPOTrPAMMUPOBAHHS.
4. IpOrpaMMUPOBaHMS. a3bIK bakyca-Haypa, s13bIK CHHTaKCHYECKHX K, P3
JarpaMm
Buptyanbenas mMammyHa. Bupryanpnast mamuHa. THrs!l ommooxK,
5. pacnosHaBaeMble BM. CuHTakcuueckue u K
cemaHTHueckue ommOku. TectupoBanue.
CrpyxkTypa TUNOB si3blka C++ CrpykTypa nporpaMmsl IPOLEAYPHBIX SI3BIKOB.
6 ITonsarue Tuna. CTpykTypa THHOB s3bIka C++. K
' BcrpoeHHbIe 1 KOHCTPYHPYEMBIE THITBI, CKaJIIPHbIC
TUIIBL.
7 L{enouncneHHbIE THITHL. Ienounciennsie TUIBI. CHMBOIBHBINA THIL. K.P3
) CHUMBOJILHBIN TUI Jnana3on 3HaueHui, HA0Op omeparuii. ’
8 ByneBckuii (JJOrHuecKuii) THIL Bynesckuit (morudeckuii) Tum. BemecTBeHHbIe K.P3
) BeniecTBeHHbIE TUMBL. Tunel. Jlnana3on 3HaueHU, HAOOp OmepaIvid. ’
Omnwucanue nepeMeHHbIX ¥ KOHCTAaHT. | OmmcaHue mepeMeHHbIX ¥ KOHCTAHT.
9. ApudmMeTrrnuecKkue onepamnuy. ApudmeTraeckue onepanun. Y CIOBHAS ONeparys. K, P3
Bripaxkenus
10. INopa3zpsiiHble onepanuy A3bIKa Iopaspsinable oneparuu s3pika C++. [IpumMepst. K P3
C++. Onepatopsl s3bIKa. Onepatops! si3bika. Oneparop NpuCBavBaHUS ’
11 CpencTBa BBOAa-BbIBOAA. Y CIOBHBIA | CpencTBa BBOAA-BBIBOAA. Y CIOBHBIN ONEPaToOp. K P3
oneparop Bi10’k€HHOCTB yCIOBHBIX OEPATOPOB ’
12, Omnepatop BeIOOpa. OnepaTopsl Onf:paTop BeIOOpa. Oneparopsl 1mkia for, while, do K P3
LMK while. Yciosus BeIxoma U3 nukia i
Omnepatopsl nepexona. O6padoTka Oneparopsl nepexoya. OdpadboTKa
13. | mocnenoBaTenbHOCTEN. nocaenosarensHoctel. [IporpammupoBanue K, P3
apu(METHIECKHUX ITHKIIOB




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) Copep:xanue pa3szesia (TeMbl) Telcyll)uero
KOHTPOJIsI
1 2 3 4
HtepaliioHHbIE UKL O6paboTka nocieoBarenbHOCTEl. MTepanonnbe
14. | IIporpaMMHupOBaHHE BIOKEHHBIX ksl [IporpaMMupoBaHie BIOXKEHHBIX LIUKIIOB K, P3
LIUKIIOB
15. Perymsapasie Tunsl. O6paboTka Perymsipapie Tumsl. OnipenieieHne MacCHBOB. K P3
OJHOMEPHBIX MaCCHBOB O06paboTKa OTHOMEPHBIX MAaCCHBOB ’
Knaccer 3amag mo o6paboTke Knaccer 3agad o o6paboTke MaccuBoB. 3amaqn 1-
16, | MaccuBoB. 3amaun 1-oro u 2-ro oro kiacca. OO0CcHOBaHKE BEIOOPA CTPYKTYPEI K P3
KJacca. nmaHHbIX. Kitaccs! 3a1ad mo 06paboTke MacCHBOB. ?
3amaum 2-oro Kiacca.
Knaccer 3amag mo o6paboTke Knaccer 3agad o o6paboTke MaccuBOB. 3amaquu 3-
17. | maccuBoB. 3agayu 3-oro u 4-1o oro kiacca. Kiraccsl 3a1a4 mo 06paboTke MacCHBOB. K, P3
KJiacca. 3anauu 4-oro knacca
18, JIByMepHbIE MacCHBBI JiBymepHble MaccuBbl. OOpaboTKa AUaroHanei. K.P3
ITocTpoeHue MaccuBa 10 MaTpHIIE. ’
@Oyukuun. [IporoTun GpyHKIMY. Oyukuunu. [pororun ¢pyukiuu. [lapamerps
19, [Mapametps! pyHKIMY. ¢ynkuuu. [lepenaya napameTpoB 110 3HAUYEHHIO. K.P3
Ilepenaua mapaMeTpoB 1o anpecy (10 CChUIKE U ’
4yepe3 yKas3aresb)
JloxanbHbIe U TII00aIbHBIE JloxanpHble U robanbHble nepeMeHHbie. O0acTh
90, | MEPeMeHHbIe. OO6nacTb BUANMOCTH BUAMMOCTH IepeMeHHBIX. [lapaMeTpsl co K P3
TIepEeMEHHEBIX. 3HAYCHUSAMH 110 YMOJTYAHHIO (HeoOs3aTeIbHEIC ’
napametpsl). [leperpyska GpyHKumi
21 Pexypcus. [llabmonbl QyHKITIIHA Pexypcus. IIpsimas u kocBeHHas pekupcusi. Ctek K.P3
aktuBanui. [11a6oHBI QyHKITHI ’
MeTonapl COpTHPOBKH. Metozs! coptupoBKku. O0ImIas MOCTAHOBKA 3a/1a9H.
OrneHnBaHue adropuT™Ma. MeTo[ morcKa ¢ 0OMEHOM
29 (copTHpoBKa OCPEICTBOM BEIOOpa). ANTOPUTM K.P3
«ITy3bIpbKay. UenmHOYHAs COPTUPOBKA (COPTUPOBKA ’
BcTaBKaMu). MeTon nojcyera. MeTos mapHbIX
cpaBHeHM. beIcTpast copTupoBKa
Vkasarenu. Jlunamuueckue Ykazarenu. Onepannu ¢ yka3aTeIsiMH.
23. | NEpEMEHHBIE. Junamudeckue nepeMenHsle. OnepaTopsl new u K, P3
dispose.
o JlnHaMHUuecKue MacCUBBI. Junnamuueckue maccuBbl. [lepegadya maccuBOB Kak K.P3
napamMeTpoB B QYHKIIHIO ’

Ipumeuanue: JIP — omuem/3auwguma nadbopamopuoul pabomut, KII - gvinonnenue kypcosoeo npoexma, KP - kypcogot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ipumeyanue: JIP — omuem/3awuma rabopamopnou pabomsi, KII - svinoanenue kypcosozo npoexma, KP - kypcogoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoay.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanue pasaeiia (TeMbl) HaumenoBanue 1a6opaTopHbix pador TeKy1l1ero
KOHTPOJIsI
1 2 3 4
1. | AnropuT™ U ero CBOMCTBA. ITocTpoeHue cxem aJropuTMOB P3
IlonsiTue cerMeHTa U peErucTpa.
2. P P Pabora c debug, pexxum oTnaaku P3

Crpyxkrypa LII.




®opma
Ne HaumenoBaHue pa3aeiia (TeMbl) HaumeHnoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIsA
1 2 3 4
3 DyHKIIH SI3BIKOB | VcranoBka u samyck cpenst  Microsoft Visual 3
’ NPOrpaMMHUPOBAHHS. Stud i 0
MerTas3bIky ONTUCAHUSA SI3BIKOB .
4. IlocTpoeHne KOHCTPYKUMHA Ha METasI3bIKax P3
POTpaMMUPOBAHHUS.
5. | BupryanbHas MamuHa. [Toctpoenne npocreiimeii mporpaMmsl Ha s3b1ke C++. P3
6 Crpykrypa THnoB si3bika C++ Wzydenne Bo3MoxkHOCTEH KommmiaTopa C++. Pexnm 3
' OTJAJKU, PSKUM TECTUPOBAHUS
Ilenouncnennsie TUbl. CUMBOJIBHBIN
7. . Pabota ¢ niensiMu ynuCcIaMH U CUMBOJIAMU P3
BymeBckuit  (ormueckwii) N
8. O06paboTka BeMeCTBCHHBIX 3HAYCHUH U JIOTHIECKUX. P3
BenecTBeHHBIE THITBL
9 Onucanne TEpEeMEHHBIX U KOHCTAHT. | Pemenne apudMeTHUECKUX 3214 C MCIIONB30BAHUEM 3
" | Apudmerryeckre onepauH. MaTeMaTu4ecKux QpyHKuuit
IlopaspsinHbie onepanuu si3pika C++. .
10. Hcnonp3oBaHue nopaspsaHbIX onepanui P3
OnepaTops! SI3bIKA.
CpencTBa BBOJA-BEIBOJIA. Y CIIOBHBIM .
11. P Y c10BHBII onieparop P3
oreparop
Omneparo BEIOOpa.  OmepaTopsl
12. PaTop P batop Omneparopsl LUKIIA P3
KA
Omnepatopel  mepexoga. OOpaboTka
13. . Omnepatopsl nepexoaa P3
MOCJIeIOBATEIBHOCTEH.
Hrepanuonnsie LUKIIBIL.
14. | IlporpamMmMupoBaHue BIIOJKEHHBIX | BblunciieHue cyMMel psaa P3
IIUKJIOB
Perynspubie  Ttumel.  OGpaboTka
15. yIp P O0paboTKa OTHOMEPHBIX MaCCHBOB P3
OJTHOMEPHBIX MACCHUBOB
Kmaccer  3amaay  mo  oOpaboTke
16. | maccuBoB. 3amaun l-oro u 2-ro | ITouck u 3ameHa B maccuBa. [lapHast o6paboTka P3
Kjacca.
Kmaccer  3amay mo  oOpaboTke
17. | maccuBoB. 3amaun 3-oro u 4-ro | I[IpeoOpa3oBaHKe MacCHBa. P3
Kjacca.
18. | JIByMepHbIE MaCCHBEI O0paboTka MaTpuIy P3
Oyukmun. IIporoTun HKI[AH.
19. Y P Py [ocrpoenne ¢pyHKIHI P3
[Mapamerpsr pyHKIHH.
JlokanbHbIE u rio6agbHbIe
20. | mepemenHble. OOmacTs BHAMMOCTU | PaGota ¢ mapamerpamu QyHKIHI P3
HNEPEMEHHBIX.
21. | Pexypcwus. l11aGnons! GyHKIMN ITocTpoeHne pekypcuBHBIX QyHKIUIT P3
22. | MeTozpl COPTUPOBKH. MeTozmbl COPTUPOBKH P3
23 Ykazarenu. Jlnnamuueckue | PaGota [ yKa3aTelsiMHu u AUHAMAYECKAMU P3
" | mepeMeHHBbIE. NepPEMEHHBIMU
24. | JlnHaMHU4eCKHe MACCUBBL. O06paboTKa AMHAMHUYECKUX MaCCHBOB P3

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomei, KII - svinonnenue Kypcosozo npoexma, KP - kypcosoti
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

He npenycmorpeno




2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecnevYeH sl HJIA CAMOCTOATEILHOH padoThI
00y4yarmuxcs Mo JUCHUILINHE (MOIYJIIO)

ITepeuenb yueOHO-METOAMUECKOTO 00eCIeYeHH s JUCLIUILIUHBI
Ne Bun CPC 110 BBITTOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 |U3yuenue Mertoauueckre yka3zaHUs 10 OpraHu3alMd CaMOCTOSTEIbHOU
TEOPETUYECKOIO paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoii
Marepuaia MH(POPMAIMOHHBIX TeXHOJOTHM, MpoTokoi Nel ot 30.08.2019
2  |Pemenue 3amau Meroanueckue ykasaHus II0 OpPraHU3AlMM CaMOCTOSTEIbHOMN
paboThI CTYZCHTOB, YTBEPKJICHHbIE kadenpoit
nH(GOPMAMOHHBIX TeXHOJorui, mpotokoa Nel ot 30.08.2019

VY4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 0Oy4YaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMHM BO3MOKHOCTAMMU 310poBbs (OB3) npenocrasnstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbS U BOCIIPUITHS HH(POpPMALIUU:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2JIEKTPOHHOTO JOKYMEHTA,

— B popMe ayauodaiina,

— B IIeYaTHOM opMe Ha s3bIKe bpaiins.

JUig U1 ¢ HapyLIeHUsIMU CiIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jist 11 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B mieyaTHoOU hopme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMme ayauodaiina.

JlaHHBINA TIepeyeHb MOXeET OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyyJaronuxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ TpeboBaHusmu ®I'OC B mporpamMma TUCHUIUIMHBI MPEAyCMaTpUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAyIoIMX o0pa3oBaTelibHble TEXHOJOTHUU: UYTEHUE
JEKUUHA C HCHOJB30BAHMEM MYJIBTUMEIUMHBIX TEXHOJOTUH; METOJA MallblX Ipymnn, pa3oop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 06yueHNH UCTIONB3YIOTCS CeYIOIe 00pa30BaTeIbHbIE TEXHOIOTHUH:

— TexHonOrMs KOMMYHUKAaTHBHOIO OOyuYeHUS — HampaslieHa Ha (QopMHpoBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJIEHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOM ist
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— Texuonorus pasHOypoBHEBOTO (mu(DPEpEeHIMPOBAHHOTO) OOyYEeHHUs] — TMpeAroiaracT
OCYIIECTBJIEHUE ITO3HABATEIbHON JEATENbHOCTU CTYAEHTOB C YYETOM MX WHAWBHUIYaJIbHBIX
CIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOPYECKUI
noreHuuan. Co3laHue M HCIOJIb30BAHHUE AMATHOCTUYECKUX TECTOB SIBIISETCS HEOTHEMIIEMOM
YacThIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MoAyJapHOrO OOy4YeHHMsI — TMpeAycMaTpuUBaeT JAeJIEHUE COAEpKaHUs
JTUCIUIUIMHBI HA JIOCTAaTOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIN ), UHTErpUpPOBaHHBIE B OOIIMIA KypC.
— HWudopmannonno-koMmmyHuKkaimonnsle TexHoiorun (MKT) - pacmmpsoor pamxu

00pa30BaTeNLHOrO MpOIlecca, MOBBIMIAS €ro MPAaKTUYECKYI0 HANpPaBIE€HHOCTh, CHOCOOCTBYIOT
MHTECHCU(PHUKAIIMK CaMOCTOSITENIbHOM pabOThl ydYaluXcs M TOBBIIIEHUIO [M03HABaTEIbHON
aktuBHOCTH. B pamkax KT BeigensaroTcs 2 Buaa TEXHOIOTHI:



— TexHOJOrusl HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IMO3BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MpoIiecc 00yUYeHHUS A3bIKY Ha BCEX YPOBHSX.

— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl ITOMCKaA
uH(pOpMaLuy, pa3pabOTKU Hay4YHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUI.

— TexHonoruss MHAMBUAyAIN3alUU OOyuYeHHs — IIOMOraeT pPeaJn30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBI TOAXOJl, YYHTHIBas HMHIUBUAyaAJIbHBIE OCOOCHHOCTH M TOTPEOHOCTH
yUaIuxcsl.

— IlpoekTHass TEXHOJOrMsI — OpPUEHTHPOBAHA Ha MOJEIUPOBAHHE COLMAIBHOIO
B3aMMOJECHCTBUS YyYalllUXCsl C LEJbI0 pElIeHHs 3ajadd, KOTOopas ONpPENessIeTcs B paMKax
npo¢eCcCHOHATBHOM MOATOTOBKH, BBIAEISIS Ty WM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonorust oOy4eHUs B COTPYIHHYECTBE — pEaIM3yeT MJIEI B3aUMHOIO OOYy4YEeHMS,
OCYLIECTBJISII KaK MHAUBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILECHUE
y4eOHBIX 3aad.

— MHrpoBas T€XHOJIOTUS — MO3BOJIAET Pa3BUBATh HABBIKM PACCMOTPEHMs pslia BOZMOXKHBIX
CIOoCcO00B peleHus Mpo0sIeM, aKTUBU3UPYS MBIIIJICHUE CTYJIEHTOB U PacKpbIBasl JTUYHOCTHBIN
HNOTEHIMAJ KaXKJJ0r0 y4alerocs.

— TexHonorust pasBUTHS KPUTHUYECKOI'O MBIIICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHONM KPUTHUYECKHM OTHOCUTHbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HMH(OOPMAIIHIO [T PEIICHHS TOCTABICHHON 3a]auu.

KommiekcHoe ucrnosib3oBaHuEe B y4yeOHOM IPOLIECCE BCEX BBILICHA3BAHHBIX TEXHOJIOTHUI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEUIEKTYalbHYI0 AKTUBHOCTb, Pa3BUBAIOT I103HABATEJIbHbBIC
IpOILECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIETEHLMH, KOTOPBIMU JOJDKEH o0ajgarh
OyIyIIMi CHICIIMAIHCT.

OcHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKIIFOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/e) - COBMECTHasl ACATEIbHOCTb CTY/I€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HATIPABJIEHHAs HAa PeLlIeHUE 0011el 3a/1a4u TyTEM TBOPUYECKOTO CII0KEHHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl 4YJICHOB KOMAaHJIbl C JICJIEHHUEM IOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHAasl TEXHOJIOTUS - UHAWBUIyallbHAsl UM KOJUIEKTUBHASL I€ATEIbHOCTh 110 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuaa 1o ONPEIEIEHHON TeMe, B pe3ysbTare KOTOPOu
COCTaBJISIETCSI IPOEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 peallbHbIX MPOOJIEMHBIX CUTyalud, UMEBIINUX
MECTO B COOTBETCTBYIOIIEH 00iacTy NMpodeccHOHANbHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEICHNN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl JeATEIbHOCTD, HAlIPAaBJIEHHAs Ha
pa3sBUTHE Yy CTYJIEHTOB pa3yMHOTr0, pe(IeKCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
UJEeU U YBUJIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CHUTyalMi IIMPOKO MCIOJB3yeTcs Kak
npenojaBaTesieM, Tak W CTYJEHTaMHM BO BpeMs JIEKLUH, JaOOpaTOpHBIX 3aHIATUH W aHaIu3a
pe3yJIbTaTOB CaMOCTOSTENbHOW paboThl. DTO OOYCIOBIEHO TEM, YTO NPU HCCIEAOBAaHUMU H
peIIeHNH KaXX10i KOHKPETHOM 3a/1a4ll UMEETCs, KaKk IIPaBHUJI0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.

KOJHMYEeCTBO
Hcnonb3lyemMble HHTEPAKTUBHBIE 00pa30BaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEeXHOJOTHH
4acoB
[IpakTrueckue 3aHATUA B pexumax
JIP B3aUMOJICHCTBUS «MPEMOJaBaTENb — CTYAEHT» U 18
«CTYIEHT — CTYAEHT»
HUroro 18

Ipumeyanue: JI — nexyuu, 113 — npaxmuueckue 3awamus/cemunapwvi, JIP — nabopamopnvie sausmus, CPC —
camocmosmenvhas paboma cmyoenma



Tewmbl, 3amanus ¥ BOIMPOCHI JJII CAMOCTOSITENLHON paboThl MpU3BaHBl CHOPMHUPOBATH
HABbIKM TIOMCKAa WH(OpMAalMU, YMEHHUS CaMOCTOSITENIbHO PACHIMPATh U YIIIyONsTh 3HAHUS,
MOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH.

[Tonxon pazbopa KOHKPETHBIX CUTYAILIUN IIUPOKO UCIIOJIb3YETCS KaK MpernoaBaTesieM, Tak
U CTYJICHTAMH IIPH NMPOBEICHUHU aHAIIN3a PE3yJIbTATOB CAMOCTOSATEIIBHON PaOOTEHI.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3/10POBbSI IIPEIYyCMOTPEHA OpTraHU3alUs
KOHCYJIbTallMii C UCIIOJIb30BAHUEM DJIIEKTPOHHOU IMOYTHI.

Jlig U1 ¢ HapyIISHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jis I ¢ HapyIICHUSIMH CITyXa!

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jljig au11 ¢ HapyHIeHUsIMA OIIOPHO-JBUTATEeILHOTO amnmnapara:

— B mieyaTHoOU hopme,

— B hopMe IEKTPOHHOTO TIOKYMEHTA.

JUis M1l ¢ OTpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI IIPEIyCMOTPEHA OpPTaHU3aIHS
KOHCYJIbTAIMi C UCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHTCHTA
00y4aromuxcs.

4. OIIeHO‘-IHbIe U MECTOANYECCKUC MaTepI/Ia.TIbI
4.1 OueHouyHble cpeAcTBA UIA  TEKYIIero KOHTPOJISI  YCNEeBAaeMOCTH H
NMPOMEKYTOYHOM aTTecTAllUN

OneHOYHBIE CpelCcTBa MpEJHA3HAYeHBl Ui KOHTPOJII M OLEHKH 00pa30BaTEeNbHBIX
JOCTI)KEHUI 00ydaromMXxcsi, OCBOMBIIMX HPOTrpaMMy Yy4ueOHOH JUCHMIUIMHBI «HAa3BaHUE
JVICTTATUTHHBDY.

O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalibl Ul NMPOBEACHUS TeKyIIero
KOHTpPOJss B ¢GopMe 3amaHuil MO TemMaM, KOJUIOKBHyMa W KOHTPOJBHBIM paboTaM W
NMPOMEKYTOYHOM aTTecTalluM B JopMe BONIPOCOB U 33JJaHUH K IK3aMeHy M 3a4eTy.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAUBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEH.

— IIp¥ He0OXOAMMOCTH WHBAIH/IAM H JIUTIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
NPEOCTABIISAETCS JOMOJHUTENFHOE BPEeMs JJIs MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YyJIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C X WHAWBHIYATBHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOAMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYYEHHUS 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienrypa oneHMBaHUsI pe3yJIbTATOB OOYYCHHS WHBAIWIOB U JIUI[ C OTpaHUYCHHBIMA
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st AT ¢ HApyIICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMH CITyXa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.



JIJIst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEILHOTO arapara:

— B Ie4aTHoi (opme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TepeueHb MOXET OBITh KOHKPETHU3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyyJaronuxcs.

CTpyKTYypa OLllEHOYHBIX CPEICTB AJIs TEKYLIeld U MPOMEeKYTOYHOM aTTeCTAIMU

Kon Haumenosanue
Ne | KoHTtponupyemsie pa3aensl KOHTPOJIUPYEMOH OLIGHOYHOT'O CpPe/ICTBa
n/n (TeMBbl) IUCIHUIUTNHBI* KOMITETEHIINHU (W . [IpomexyTouHast
Texymuii KOHTPOIb
€e 4acTH) aTTecTalus
i OIIK-2
1 AJTOPHTM H €TO CBOHCTEA. K-1 TurnoBble KOHTPOJIbHBIE Bompoc Ha sk3amene 1-2
BOMNPOCHI 1
OIIK-2
2 Honarae cermenTa 1 K-1 Tunossle KOHTPOJILHBIE Bonpoc Ha sk3amene 3
peructpa. Ctpykrypa LII. BOTPOCHI 2
OIIK-2
3 DyHKIMHA A3BIKOB TK-1 TunoBble KOHTPOJILHBIE Bomnpoc Ha 5x3amene 4-5
MPOrpaMMHUPOBAHHUS. 3 BOMPOCHI 3
OIIK-2
4 Mertasi3bIKkK ONHCAHNA KA1 THNOBbIE KOHTPOJILHBIE Bonpoc Ha Kk3ameHe 6
SI3BIKOB IIPOrPaMMHUPOBaHHS. : Borpocs! 4
OIIK-2
5 Bupryaitas Mammna. K1 TunoBbIe KOHTPOIbHbIE Bomnpoc Ha sK3amene 7-8
BOTIPOCHI 5
OIIK-2
5 CTpyxTypa THIIOB A35IKa K1 TunoBbIe KOHTPOIbHbIE Bompoc Ha K3ameHe 9
C+ BOIPOCHI 6
7 Llenouncnennrie TUIBL | OIIK-2 Tunossle KOHTPOJILHBIE Bompoc Ha sk3amene 10-
CUMBOJIbHBIN THII IK-1 3amanus 1-2 11
ByneBckuit  (mormueckuit) | OIIK-2 Bormpoc Ha 3k3amene 12-
TuroBbie KOHTPOJIBHBIE
8 Tun. BelecTBeHHbIE TUTIHL. IK-1 13

3amanug 3-6

Onuncanne TEpPEeMEHHBIX U | OITK-2
9 KOHCTaHT. Apupmernyeckue | [K-1
oleparnuu.

Bormpoc Ha sx3amene 14-

Tunossle KOHTPOJIbHBIE 15

3amadusg 5

[opazpsaasie omepanu | O[IK-2 Bormpoc Ha sx3amene 16-

Tunossle KOHTPOJIbHBIE

10 | s3pika  C++.  Omeparopsl | [IK-1 18
3ananus 7
SI3BIKA.
CpencTsa BBOJIa-BbIBOJA. Bonpoc Ha x3amene 19-
i 20
YcrosHbIid onepatop [K-1 Tunossle KOHTPOJIBHBIE
11 3ananue s
3amanng 8-11 o
CaMOCTOSITENILHOI
paboTsr 1
Oneparo BEIOOpA. Bormpoc Ha 3k3amene 21-
patop p IK-1 TunoBble KOHTPOJILHBIE p
12 | Oneparops! nuka 22
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Ioka3aTes, KPpUTEPHHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUHA

Ioka3aTesn, KPpUTEPHHU H LIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIIUI

CootBercTBe NOPOrOBOMY VPOBHK) OCBOCHMS KOMIIETCHLHH IIJIAHUPYEMBIM

pe3yjibTaTaM 06y‘{eHI/I$I " KpUTCPUSAM UX OLICHUBAHUA (OHeHKaZ YAOBJIETBOPUTEJILHO /3a‘lTeH0):

OIIK-2

3HaTh

YMmernb

Biaanernb

IIK-1

Cnoco0eH NpUMEHAITb KOMIbIOTEPHbIE/CYIEPKOMIBIOTEPHbIE  METObI,
COBpPEMEHHOE MNpPOrpaMMHoOe o0ecnedeHHe, B TOM YHCJIE OTE4eCTBEHHOIO
NPOMCXOKACHUSA, /ISl pelieHHus 32124 NPoecCHOHATBHOM 1eITeJIbHOCTH
TumnoBbsle KOMIBIOTEPHBIE METO/IbI U COBPEMEHHOE NMPOrpaMMHOE o0ecrieueHue s
pelieHus 3a1a4 npodeccnoHalIbHOM NeSTEIbHOCTH Ha SI3bIKE MPOTrpaMMHPOBAHUS
BBICOKOT'O YPOBHS.

VYCcTaHOBUTH M HCHONB30BaTh MpoOrpaMMHOE oOecredeHue Jisl pelieHus 3aiad
npodecCHOHATBLHOMN 1A TeTbHOCTH.

[TpyMeHsSTh MEeTO/bl KOMITBIOTEPHOTO MPOEKTUPOBAHUS, DPA3pabOTKH CTPYKTYp
JAHHBIX C HCIIOJIb30BAHMEM OCHOBHBIX QJITOPUTMHYECKUX M IPOIPAMMHBIX
perieHuit B 061acTu HHGOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUN Ha SI3BIKE
BBICOKOI'O YPOBHS C HCIIOJIb30BaHUEM s3bIKa MporpaMmupoBanus C++..
[IpoekTpoBaHrW€e CTPYKTYp JaHHBIX TMPU pEATU3ALUN  AJTOPUTMHUYECKHX U
IIPOrpaMMHBIX PEIICHUHN Ha S3bIKE IPOTPaMMUPOBAHUS BICOKOI'O YPOBHS.
Cnoco0eH mNOHMMATL H INPpUMEHATL B HaquO-HCCHeHOBaTeJII)CKOﬁ H
NPUKJIAIHON JAeATeJbHOCTH COBPEMEHHbI MaTeMaTH4YeCKHH anmapar,



3HaTh

YMmeThb

Baanernb

OCHOBHbIE 3AKOHBI €CTeCTBO3HAHUSI, COBPpeMEHHbIE SI3bIKN MPOrPAMMHUPOBAHUS
1 IPOrpaMMHoe o0ecrneyeHne; onepanuoHHbIe CHCTEMbI M CeTeBble TeXHOJIOTHH
HIIK-1.1 (38.1) Co3nanue U MHTErpanus MPOrpaMMHBIX MOJYJIEH U KOMIIOHEHT
IIPOrPaMMHOT0 MPOAYKTa C UCIIOIb30BAaHUEM fA3bIKA ITporpaMMupoBanust C++.
NIIK-1.2 (3n.2) CranmapTHbIE AIrOPUTMHUYECKHE M TPOTrPAMMHBIC PEIICHHUS,
OMOTMOTEKH POTPAMMHBIX MOJTyJICH, ITAOJIOHBI, KJIACCHl 00BEKTOB, UCIOJIb3yEeMBbIC
npu pa3zpaboTKe mIporpaMMHOro obecreyeHus Ha s3bike C++.

NITK-1.3 (3H.3) OCHOBHBIE ANITOPUTMHUYECKHUE U MIPOTPAMMHBIE PELLIEHUS, METO/IbI
U CpeACTBa IMPOEKTHPOBAHUS MPOTrPaMMHOI0 oOecredeHus pa3pabOTaHHOIO Ha
sa3pike C++.

UIIK-1.4 (V.1) Pa3pabarbiBaTh M HMHTETPUPOBATH NPOTPAMMHBIC MOIYJIH U
KOMIIOHEHTHl B €JMHBIA MPOrPAaMMHBIA TMPOAYKT C HCIOIb30BAHUEM S3bIKA
nporpammupoBanus C++ B cpene Microsoft Visual Studio.

NIIK-1.5 (Y.2) Ucnonws3oBarh W3BECTHBIC AITOPUTMUYECKUE W TPOrpaMMHbBIC
pelieHuss U I1a0JIOHBl MPOEKTUPOBAHUS MPOTPAMMHOIO OOECIIeUeHHUS] Ha SI3bIKE
C++.

UIIK-1.6 (Y.3) IIpuMeHATh METOJIbI U CPEACTBA MPOESKTUPOBAHUS MPOTPAMMHOIO
o0ecrieyeHns, CTPYKTYpP JAaHHBIX, IPOTPAMMHBIX HHTEP(HEHCOB ¢ NCIIOIH30BAHNEM
OCHOBHBIX  aNTOPUTMHUYECKUX U  MPOrPaMMHBIX pelieHuid B objactu
MH(OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOrui Ha s3pike C++ B cpene
Microsoft Visual Studio.

UIIK-1.7 (Tn.1) Pa3paboTka uW UHTETpUPOBAHUE NPOTPAMMHBIX MOJYJEH U
KOMIIOHEHT B €IHWHBI NPOrpaMMHBIA TMPOAYKT C HCIOJIb30BAHUEM S3bIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.

UIIK-1.8 (Tn.2) IlpoexTupoBaHue CTPYKTyp [HaHHBIX TPH  peaTu3aliu
AITOPUTMHUYECKUX U MPOrpaMMHBIX perieHuid B cpene Microsoft Visual Studio.
NIIK-1.9 (Tn.3) IlpoekTupoBaHye MPOrpaMMHBIX UHTEP(HEHCOB MPU peaTnu3aiuu
AITOPUTMUYECKUX U MPOrpaMMHBIX pemieHuit B cpeae Microsoft Visual Studio c
HCIIOJIb30BaHUEM KOHCTPYKIMH si3bIka C++.

CootBercTBrie  0230BOMY _VPOBHIO  OCBOEHHMsS KOMIIETEHIMH  IIAHUPYEMBIM
pe3ynbTaTaM 00y4YeHUs U KPUTEPHSIM HX OLICHUBAHUS (OLICHKA: XOPOLIO /3a4TEHO):

OIIK-2

3HaTh

YMmerh

Biaangernb

IK-1

Cnoco0eH NpUMEHAITb KOMIbIOTEPHbIE/CYIEPKOMIIbIOTEPHbIE  METO/bI,
COBpPEMEHHOE MNpPOrpaMMHoOe o0ecnedeHHe, B TOM YHCJIE OTE4eCTBEHHOIO
NPOUCXO0KICHMS, /ISl pelieHus 3a/1a4 NpodeccuoOHATbHOI /1esITeIbHOCTH
CoBpeMEHHbBIE TUIOBBIE KOMIIBIOTEPHBIE METOABI U COBPEMEHHOE IIPOIPAMMHOE
obecrieueHue il peuieHus 3a1ad MpoEecCHOHATILHON NIeATeTbHOCTH Ha SI3BIKE
IIPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHSI.

KauecTBeHHO yCTaHOBUTHP U  MHCIOJNb30BaThb COBPEMEHHOE MPOrpaMMHOE
oOecrieyeHue A pelieHus 3a1a4 npodecCHOHAIbHOM JesITeIbHOCTH.
ApPryMEHTHUPOBAaHO MPUMEHATH METOJbl KOMIBIOTEPHOIO IMPOEKTUPOBAHUS,
pa3paboTKU CTPYKTYpP AAHHBIX C UCIIOJIb30BAHUEM OCHOBHBIX AITOPUTMUYECKUX U
IPOrpaMMHBIX pelleHud B 00JacTh HMHPOPMALMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTH Ha A3BIKE BBICOKOTO YPOBHHI.

[IpoexkTupoBaHMe CTPYKTYp [aHHBIX NpH pealn3alvd aNTOPUTMUYECKUX H
IIPOrPaMMHBIX PELIEHUH Ha COBPEMEHHOM S3BIKE MPOTrPAMMUPOBAHMS BBICOKOIO
YPOBHS.

Cnoco0eH mNOHMMATH M TPHMEHATbL B HAYYHO-MCCIEI0BATEIbCKOH U
NPUKJIAAHON JIeATEJIbHOCTH COBPEMEHHBI MaTeMaTH4YeCKU#l anmapar,
OCHOBHBIC 3AKOHBI €CTECTBO3HAHUSI, COBPEMEHHbIE SI3bIKH IPOIPAMMHPOBAHHS
U IPOrpaMMHoe o0ecreyeHne; onepanuoHHbIe CHCTEMbI U ceTeBble TeXHOJI0THH



3HaTh HIIK-1.1 (3n.1) Co3nanue 1 HHTETparys TPOrpaMMHBIX MOIYJIEH U KOMIIOHEHT, U
Bepu(UKalKs  BBITYCKOB  COBPEMEHHOTO  IMPOrPAaMMHOTIO  TMPOIYKTa €
UCIIOJIb30BaHUEM S3bIKa porpammupoBanus C++.

NIIK-1.2 (38.2) TumnoBble anropuTMUYECKME U MPOrpaMMHBIE pELICHUS,
O1OIMOTEKH MPOrPaMMHBIX MOJTyJIeH, 1a0JI0HBI, KJIaCChl 00BEKTOB, UCIIOJIb3yEMbIE
pu pa3paboTKe MporpaMMHOro obecredeHus Ha sa3bike C++.

HIIK-1.3 (38.3) OcHOBHBIE aITOPUTMUYECKHE W TIPOTPAMMHBIC PEIIECHHUS, METOIbI
U CpelCcTBa MPOEKTUPOBAHHUS MPOTPAMMHOrO oOecreyeHHus pa3paboTaHHOTO Ha
s3pike C++.

Ymern UIIK-1.4 (Y.1) AprymeHTHpoBaHO pa3pabaTbiBaTb W  HWHTETPUPOBATH

MpPOrpaMMHbIE MOAYJIM M KOMIIOHEHThl B €IUHBIA MPOrPaMMHBIM MPOIYKT C
UCIIOJIb30BaHUEM si3bIKa IporpammupoBanus C++ B cpene Microsoft Visual Studio.
HIIK-1.5 vV.2) AprymMeHTUPOBAHO MCIIO0JIb30BaTh CYIIECTBYIOIINE
AITOPUTMUYECKHE W TPOTPAMMHBIC pEUICHHS M IIAOJOHBI MPOEKTUPOBAHUS
MIPOrpaMMHOTO obecrieueHus Ha si3bike C++.
NIIK-1.6  (Y.3) ApryMeHTUpPOBaHO TMPUMEHSATh METOABl U  CpEACTBa
MIPOEKTUPOBAHMSI TPOTPAMMHOTO 0O€CIeYeH s, CTPYKTYpP AAHHBIX, IPOTPAMMHBIX
UHTEPPEICOB C MCIOIB30BAaHINEM OCHOBHBIX aJTOPUTMHUYECKUX M MPOrPAaMMHBIX
peuieHuit B 061actu HHGOOPMAMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN Ha SI3bIKE
C++ B cpene Microsoft Visual Studio.

Baagers UIIK-1.7 (Ta.1) Pa3paboTka M HHTErpupoBaHHME MPOTPAMMHBIX MOJAYJIEH H
KOMIIOHEHT B COBPEMEHHBIM NpPOrpaMMHBIA NMPOIYKT C HCIOJIb30BAHMEM SI3bIKA
nporpammupoBanus C++ B cpeae Microsoft Visual Studio.

NIIK-1.8 (Ta.2) ApryMeHTHpOBAaHHOE IPOEKTUPOBAHUE CTPYKTYp HJAHHBIX IPHU
peaiM3alii ANrOPUTMUYECKMX M TPOrpaMMHBIX pelieHuid B cpene Microsoft
Visual Studio.

UIIK-1.9 (To.3) ApryMeHTHpPOBaHHOE  TMPOCKTUPOBAHHWE  MPOTPAMMHBIX
UHTEp(ENCOB NMpHU peanu3aluu aJrOpUTMUYECKUX M IPOrPaMMHBIX PEIIEHUN B
cpene Microsoft Visual Studio ¢ ucnonb3oBaHueM KOHCTPYKIMH si3bika C++.

CootBerctBe HPOJABHMHYTOMY VPOBHIQ OCBOEHHS KOMIETCHLMH IJIAHUPYEMBIM
pe3ynbTaTaM 00y4YeHHs U KPUTSPHSIM HX OLICHUBAHUS (OLCHKA: OTJIMYHO /32YTEHO):

OIIK-2 CnocofeH mNpPUMEHATh KOMIBLIOTEPHbIE/CYNEPKOMIBIOTEPHbIE  METO/AbI,
COBpPEMEHHOE MNpPOrpaMMHoOe o0ecnedeHHe, B TOM YHCJIE OTE4eCTBEHHOIO
NPOUCXO0KACHMS, /ISl pelieHusl 3a/1a4 NpogecCHOHAIBLHOM 1eATeJbHOCTH

3HaTB BBICOKOYpOBHEBBIE KOMIIBIOTEPHBIE METOABI M COBPEMEHHOE IIPOIPAMMHOE
obecrieueHue il peuieHus 3a1ad MpoEecCHOHATILHON NIeATeTbHOCTH Ha SI3BIKE
IIPOrPaMMHUPOBAHHUS BBICOKOTO YPOBHSI.

Ymern Ha BbICOKOM ypOBHE YCTaHOBHUTH U HUCIIOJIb30BATh IPOrpaMMHOE 0OecTIeueHUEe JIs
peleHus 3a1a4d NpopecCuoHaIbHOM e TETbHOCTH.
ApPryMEHTHUPOBAaHO MPUMEHATH METOJbl KOMIBIOTEPHOIO IMPOEKTUPOBAHUS,
pa3paboTKU CTPYKTYpP AAHHBIX C UCIIOJIb30BAHUEM OCHOBHBIX AITOPUTMUYECKUX U
IpPOrpaMMHBIX pelleHud B 00jJacTh HMHQPOPMAIMOHHO-KOMMYHUKALMOHHBIX
TEXHOJIOTH Ha A3BIKE BBICOKOTO YPOBHHI.

Baagers IlpoexkTupoBaHue  CTPYKTYp  JaHHBIX TPU  peau3allid  COBPEMEHHBIX
QITOPUTMUYECKMX M TPOTrpaMMHBIX PEIIEHUH Ha SA3BIKE MPOrPAMMHUPOBAHHUS
BBICOKOT'O YPOBHSI.

IK-1 Cnoco0eH mNOHMMATH M TPHMEHATbL B HAYYHO-MCCJIEI0BATEIbCKOH U
NPUKJIAIHON 1eATEJbHOCTH COBPEMEHHbI MaTeMaTH4YeCKHH anmapar,
OCHOBHBIC 3AKOHBI €CTECTBO3HAHUSI, COBPEMEHHbIE SI3bIKH IPOIPAMMHPOBAHHS
U IPOrpaMMHoe o0ecreyeHne; onepanuoHHbIe CHCTEMbI U ceTeBble TeXHOJI0THH




3HaThL

YMmernb

Baaners

NIIK-1.1 (3n.1) Co3manue u HHTETpaIus MPOrpaMMHBIX MOJYJICH U KOMITOHEHT 1
Bepu(UKanus BBITYCKOB TMPOTPAMMHOIO TPOJYKTa HA BBICOKOM YpPOBHE C
MCIIOJIb30BaHUEM SI3bIKa porpammupoBanus C++.

NIIK-1.2 (38.2) TumnoBple a@IrOPUTMUYECKHE U MPOTPaMMHBIE PELICHMS,
OMOIMOTEKH IPOrPAMMHBIX MOJTyJIeH, IIAOJIOHBI, KJIACChl 00bEKTOB, HCIIOIb3yEMbIE
npu pa3paboTKe MPOrpaMMHOT0 0OecIiedeHusI Ha BHICOKOM YpOBHE Ha si3bike C++.
NIIK-1.3 (31.3) BbicOKOYypOBHEBBIC aITOPUTMUYECKHIE M TTPOTPAMMHBIC PEIICHHUS,
METOABl W CpPEICTBAa  IPOCKTHPOBAHUS  IMPOTPAaMMHOrO  obecreueHus
pa3zpaboTaHHOTrO Ha s3bIKe C++.

NIIK-1.4 (V.1) KayectBeHHO pa3pabaThiBaTb U HHTETPUPOBATH IPOrpaMMHbIE
MOJIYJIU M KOMIIOHEHTHI B €IUHBIM MPOrpaMMHBIA MPOAYKT C HCIOIb30BAHHEM
si3bIKa nporpammupoBanust C++ B cpene Microsoft Visual Studio.

HIIK-1.5 (Y.2) MHcnons3oBaTh Ha  BBICOKOM  YpOBHE  COBPEMEHHBIC
QITOPUTMUYECKHE M TPOTPAaMMHBIE DEUICHHS M IIAOJOHBI MPOEKTUPOBAHUS
IPOrpaMMHOTr0 obecrieueHus Ha si3bike CH++.

NITK-1.6 (Y.3) IlpumeHsATh COBpEMEHHBIE METO/bI U CPEACTBA MPOEKTUPOBAHUS
MPOrPaMMHOTO OOECIeUeHHUs, CTPYKTYp JaHHBIX, MPOTPaAMMHBIX HHTEP(HEHCOB C
UCIIOJIb30BAaHUEM OCHOBHBIX AJITOPUTMHUYECKUX W MPOrpPaMMHBIX PpELIEHUH B
obnactu MHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH Ha s3pike C++ B
cpene Microsoft Visual Studio.

UIIK-1.7 (Tn.1) Pa3paboTka # UWHTETPUPOBAHUE HA BBICOKOM YpPOBHE
IIPOTPAaMMHBIX MOJYJIEM ¥ KOMIIOHEHT B €IUHBIM IIPOTPaMMHBIM IIPOIYKT C
UCIIOIB30BaHUEM s3bIKa IporpamMupoBanus C++ B cpene Microsoft Visual Studio.
UIIK-1.8 (Tn.2) IlpoexTupoBaHue CTPYKTyp [JaHHBIX @pPU  pealu3aluu
COBPEMEHHBIX BBICOKOTEXHOJIOTUYHBIX aJTOPUTMUYECKUX U MPOTPAMMHBIX
pemenuii B cpene Microsoft Visual Studio.

NIIK-1.9 (Tn.3) IIpoekTupoBaHHE BBICOKOTEXHOJOTHYHBIX IPOTPAMMHBIX
UHTEp(]ENCcOoB MpH peaan3aluu aIrOPUTMUYECKUX M MPOTPaMMHBIX PELIEHUIN B
cpene Microsoft Visual Studio ¢ ucnonb3oBaHueM KOHCTPYKIMH si3bika C++.

TunoBbie KOHTPOJIBbHBIC 3aJaHUSI WM HHBbIE MATEPHAJIbI, HCOOXOAUMBbIE /ISl OLICHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEJbHOCTH, XaPAaKTEPHU3YIOLIUX ITANbI
(popMHpOBaHUSI KOMIIETCHIHI B Ipo1ecce 0CBOCHNUs 00pa30BaTeIbHOM NPOrpaMMblI

TumnoBbie KOHTPOJIBHDLIC 3aJaHUA

NoakowhE

Hano tpex3naunoe uncino. Haittu cymmy ero mudp.

Jano nsatuzHayHoe yncno. HaliTu mpousBeeHue ero nepBoi u nociaeanei mudpeol.
Beruncnuts y=|X-tg(x)|.

Beranciuts y=sin(X)*cos(x)-3x?;

BpraucnuTs momanas TpeyroJibHUKa IO CTOPOHE U BBICOTE.

Berauciuts y=tg(X)+5x3-4%2.

Jano Tpex3HauHoe unciio. BepHo 51, 4T0 cyMMa ero nmepBoy U mocieanen nudp Oombpiie

KBaJpaTta BTOpOil tu¢psI?

8. Hano nBa umcna. Ecim oHM pa3HBIX 3HAKOB, TO HAHTH UX CyMMY, B IIPOTUBHOM CITydae,
HaWTU UX IPOU3BEICHUE.

9. Hano nBa Tpex3HauHBIX yKcha. Ecim cymma mudp mepBoro ymcna Ooinbine cyMbl nudp
BTOPOTO YHUCIIA, TO B 000X YHCIaX MOMEHATh MECTaMH TOCIIEIHIOK U MPeInocieHIO

UQpHL.
10. BeuucnuTh ¥ BBIBECTH HA IKpaH 3HaueHUs QyHKIuH F.
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aX2+b,npu x<0 u b=#0

L p=JX-8

apu x>0 u b=0

X
—,6 OCMAJbHbIX CaYyHasx
C

rne a, b, ¢ — neiictBuTenbHbIC yncha. 3HaueHus ¢, b, ¢, X BBECTH ¢ KiIaBUATYPHIL.

12
13
14
15
16
17
18
19

20.

21.

22.

23.
24.

25.
26.
217.
28.
29.
30.
31.
32.

33.

34.

35.

36.

37.

. laHo uucno. HalTu KOJMYECTBO €ro HEYETHBIX UGD.

. JlaHo uncno. Haiftu cymmy ero 4eTHbIX udp.

. lano uucno. Haiitu npousBenenue nudp «2» u «5», BCTPEUAIOMIUXCS B €r0 3aIUCH.

. laHo uuco. SIBnsercs i oHo unciom OudoHayun?

. Jano yucno. BepHo 1, 4TO B €ro 3amnucu HET HyJen?

. JlaHo 4ucio. 3anucaTth €ro B 00paTHOM MOPSIIKE CIeI0BaHus TUQD.

. ano amncno. 3amenuts B HeMm Bce 0 Ha 1, a Bce 2 Ha 5.

. Jlano uwncno. BepHo 5u, 4TO B €ro 3amMcu HET JBOEK (MCIOIb30BaThb IIMKI C
MOCTYCJIOBUEM)?

Jlana mocnenoBaTeNpHOCTh LIEIBIX YHKceNl, OKaHuuBaromjascs uuciaoM 0. Haiitu
MPOU3BEICHUE TIOCTIEIHUX U(P TOTOKUTEIBHBIX YHCEI.

Jlana mocnenoBaTenbHOCTh LIETBIX YMceN, oKaHuuBaromascs yucioMm 0. Hailtu cymmy
KBaJIpaTOB JIBY3HAUYHBIX OTPULIATENBHBIX YKcel. Eciau Takux HeT, COOOIIUTH 00 STOM.
Jlana mocnenoBaTeNpHOCTh LIEJBIX YKced, OKaHuuBatomiascss uuciaoM 0. Haiitu
HauMEHbIIIee YETHOE YUCIIO.

Jlaub! yrcia X u'y. Berauciuts XY.

Jano uncno. BepHo i1, 4To y uncia OoJblie JBYX HEUETHBIX JeIuTeNs (Mckitouas 1 u
caMo 4ucIo)?

Onpenenutsb SABIAETCS JIU 3a/IaHHOE YUCIIO MPOCTHIM.

[Toctpouts N-¢ uncio ®uboHaqyw.

Jana mocnenoBarenbHOocTh U3 N menbix uncen. HallTH KOTMYECTBO MONOKHUTETbHBIX
TPEX3HAYHBIX YHCEJI, HE OKAHYMBAIOIINXCS Ha 5.

Jana nocnegoBarenbHocTh 3 N menbix yncen. Haiitu cymmy Momynel oTpUIIaTeTbHBIX
yncell. Ecam Takux HeT, cOOOIUTE 00 3TOM.

Jana nocnenoBatenbHOCTh U3 N 11enbix uncen. Haiitu mpon3BeneHe HHAEKCOB HEUETHBIX
Yucel.

Jana mocnenoBarenbHOCT, M3 N 1enbIx uyncen. BepHo 5, 4TO MOCIEI0BAaTENbHOCTH
SBJISIETCS BO3pPACTAIOUIEH.

Jana nocnenoBarenbHOCTh U3 N 1enbix yucen. Haiitu cymmy uucen, OKaHYUBAIOIIUXCS
Ha 5, mepe]; KOTOPbIMU UJIET YETHOE YHUCIIO.

Jana mocienoBaTeabHOCTh LENBIX YMCel, OKaHuuBawomascs uuciom 0. Haittu cymmy
MOJIOKUTEIBHBIX JBY3HAYHBIX YHCEI, 32 KOTOPBIMH HJIET OKaHuMBaromieecs Ha 11 uwucro.
Jana mocnenoBaTeabHOCTh UENBIX YHCEN, OKaHuuBaromasica uyuciaom 0. Haiitu
KOJIMYECTBO TPOEK COCEAHHX DJIEMEHTOB, TJ€ KaKI0€ CIeAyIollee YuciIo Ooblie
MpeAbIIYILETO.

Mana mnocnenoBarenbHOoCcTh U3 N menbix umcen. HaliTu mopsiakoBele HOMepa ABYX
COCEIHHMX 3JIEMEHTOB, CYMMa KOTOPBIX MaKCHUMaJlbHa.

N (=D (4 + kD
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k=1 y

N (_1)k+l(y2k +1)
Brrauciautb
kZ:;‘ 22 L (k+1)!
0 k
Brrunciute € = Z— C 3aJJaHHOU TOYHOCTBIO
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45.
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63.

Jana nocnenosarensHocTs U3 N nensix uncen. Haiitu npousBeneHne HHIEKCOB MPOCTHIX
YHCElL.

Hana nocnenoBatenbHocTh U3 N menbix uyuces. HaifTh konuyecTBO yMcen € 4ETHOM
CyMMOi 1.

Jlana mocnenoBaTeNbHOCTh LENBIX YHCed, OKaHuuBaromascs uuciaoM 0. Haiitu
KOJIMYECTBO YUCEJ, B 3alIUCH KOTOPBIX HET HYJIEH.

Jlana mocnenoBaTeNbHOCTh LENBIX YHCed, OKaHuuBaromascs uuciaoM 0. Haiitu
IIPOU3BEJICHUE YKCEII, B 3allUCH KOTOPBIX KOJMYECTBO EIMHHUII U JABOCK HEYETHO, a N0
TAaKUX YHACEN CIEAYET OTPULIATEIBHOE YHUCIIO.

Jan wmaccuB nenblx yucesn. HaWTu  KOJIMYECTBO IIOJOKUTEIBHBIX AJIEMEHTOB,
PacIoI0KEHHBIX HA MTO3ULUAX HE KPAaTHBIX 3.

Jan MaccuB nenbix uucen. Halltu cyMMy 3J€MEHTOB, Y KOTOPBIX IIOCIEIHASA H
peanocieqHsst LU pbl paBHbI.

Jlan MaccuB LENbIX yucCel. 3aMEHUTb OTPULIATENIbHBIE JIEMEHTHI HAa CyMMY HHJIEKCOB
JBy3HA4YHbIX 3JIEMEHTOB MacCHBa.

Jan maccuB nenbix yucen. HalTu KONMMYeCTBO map COCEIHHUX DJIEMEHTOB, II€ MEpPBbIN
3JIEMEHT BJIBOE 0OJIbILIE BTOPOTO.

Jlan maccuB Lenbix yucen. BepHO 11, 4TO MacCuB SBIISETCA 3HAKOYEPETYIOIUMCS.

Jlan MaccuB LenbIX yncenn. BepHo iau, 4To MacCUB SBJISIETCS. CHMMETPUUYHBIM.

Jan maccuB nensix yucen. Halitu cymMMy HENPOCTBIX 3JIEMEHTOB, PACIIOJIOKEHHBIX HA
IIPOCTBIX MO3HULIUAX.

Jan MaccuB nensix yuces. HallTu mpousBeneHHE 3JIEMEHTOB, B 3allUCH KOTOPBIX HET
HYJICH.

Jlan MaccuB 1eNbIX YHCeNl. 3aMEHUTh Ha MAKCHUMAaJbHBIA 3JIEMEHT BCE 3JIEMEHTHI, y
KOTOPBIX YHUCJIO YETHBIX JeUTeNeH 0oblle IBYX.

JlaH MaccHB LEJIBIX YUCeIl. YBEIHMYUTh BCE SJIEMEHTHI, B 3aITUCH KOTOPBIX TOJIBKO IU(PHI
«2», «3» 1 «5» Ha KOJIMYECTBO COBEPLICHHBIX 3JIEMEHTOB MacCHBa.

Jlan maccuB nenbix yncen. Hailtu cymmy 351eMeHTOB, SBIISIOIUXCS yuciaMu PruboHauun
U PACIOJIOKEHHBIX HA YETHBIX IMO3ULUAX.

Jlan maccuB LeNBIX 4MceNl. 3aMEHUTh Ka)KIbli HECOBEPIICHHBIN 3JIEMEHT MacchBa Ha
KOJINYECTBO €r0 HEYETHBIX LU PP.

Jlana xBazpaTHas Marpula LenblXx 4yucesn. HalTtm cymmy MOIyJied OTpHULATENIBHBIX
JJIEMEHTOB, PACIIOJIOKEHHBIX HUKE IVIABHOW IMaroHalIu.

Jlana xBasipaTHas MaTpula LeIbIX yrces. HaliTh konnuecTBo Aensmuxcs Ha 3 3JIEMEHTOB,
PAcIONIOKEHHBIX HA MOOOYHOM JMaroHaH.

Jana kBajmpaTHasi MaTpuila LENbIX 4Yucesl. HallTu HauMeHBIIUN 3JeMEHT MOOO0YHOM
JIMaroHalIu.

Jlana xBajpaTHas MaTpHlla LEIbIX YHUCEI. 3aMEHUTh JJIEMEHTHI, JEKallhe BBIIE
n0OOYHOM MaroHaau Ha KOJIMYECTBO MOJOKUTENIbHBIX SJIEMEHTOB TJIaBHOM MaroHasu.
Jlana xBaJpaTHas MaTpULa LEJbIX YUCEN. YBEJIWYUTh HEUETHBIE IJIEMEHTHI MOOOYHOMN
JIMarOHAJIM Ha CyMMY MHJIEKCOB 3JIEMEHTOB, JICKAIINUX HUXKE TJIABHOU JUaroHalu.

Jlana kBaapaTHas MaTpula ILeNbIX 4ucen. HalThm cyMMy HENpOCTBIX 3JIEMEHTOB,
PAacIONIOKEHHBIX HI)KE TOOOYHOM TMaroHasm.

Jana xBazpaTHas MaTpula LeEJbIX yucen. HallTh KOJIM4ecTBO 3JIEMEHTOB, MMEFOIINX
YETHYI0 CyMMY LU(P U PaCIOIOKEHHBIX HIKE T1aBOM THaroHasu.

Jana xBajpaTHas Marpula UENbIX YHCEI. 3aMEHHTh HYJIEM DJJIEMEHTHI TIJIABHOU
JIMaroHaIM, y KOTOPbIX OOJbIIe IBYX HEUETHBIX AeIUTeNs (MCKiItoyas 1 1 caMo 4ucio).
Jlana xBagpaTHas MaTpuila IenbIXx uucen. HailTh HamOONBIIMIT 3JI€MEHT TJIaBHOM
JIMaroHajH, B 3alIMCHU KOTOPOTO €CTh HUMPBI «2» U «3».

Jlana HexBaapaTHas MaTpuua nenbix uncen. CdopMupoBarh OJHOMEPHBIH MAacCHB,
AJIEMEHT KOTOPOTO PABEH CYMME MOJYJIEH OTPULATENIbHBIX JIEMEHTOB KaXJ10M CTPOKH.
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Jana HekBampaTHas maTpuia 1eiabix uncend. ChopMHpoBaTh OJHOMEPHBIM JTOTUYCCKUN
MacCHB, 3JIEMEHT KOTOpPOro paBeH true, eciii B CTPOKE HET IOJIOKUTEIbHBIX AIEMEHTOB.
Wuaue pasen false.
Jlana HekBapaTHas MaTpuLa LeibIX yucel. [loMeHsITh MecTaMu IEPBYIO CTPOKY U CTPOKY
C MaKCHMaJIbHBIM 3JIEMEHTOM.
Jlana HekBajgpaTHas MaTpULa HENbIX yncen. [lIoMeHaTs MecTaMu CToNOeI ¢ HanOOIbIIEH
CYMMOM 3JIEMEHTOB U MOCIEAHHM cToOeI.
Yaanute U3 MaTpUlBl BCE CTPOKH coxaepkamue uncina Pubonayun. ChopmupoBath
HOBYIO MaTpHLLy.
Onucars crpykrypy ¢ umenem ORDER, coxaepxaimiyio cienyromiye mojisi: pacueTHBIN
CUeT IUIaTEeNbIIMKA; PACUETHBIN CUET MOJIy4aTes; nepeuncisemMas cymma B pyo. BeiBecTu
UHPOPMALIMIO O TUIATeXkaX, CyMMa KOTOPbIX HE MaKCHUMalbHa, a pPacyETHBIA cYeT
IIaTesbIIMKa U MOJIy4aTess CoAepkKaT BMecTe He Oosiee MATH HyJei.
Onucare cTpykrypy ¢ umenem PLANE, conepsxkainyto ciemnyroniye mosisi: Ha3BaHUE
MyHKTa Ha3HAYeHUs perica; HoMep pelica; Bpems B myTu. BeiBecTu undopmanuio o peiicax,
BpEeMs B IyTH, Y KOTOPBIX OOJIBIIIE CPETHErO Ha OJUH 4ac, a B HOMepe pelica HeT nudp
OJIVH U TPH.
Onucats cTpykTypy ¢ umeHeMm PRICE, copepikalityto cienyromiye nojis: Ha3BaHue TOBapa;
THUII TOBap; CTOMMOCTh TOBapa B py0. BriBecTu nHdopmaiuio o ToBapax, lieHa KOTOPBIX
oTiM4aercs ot cpenHel 6onee yem Ha 100 pyOieii, a B Ha3BaHUM POBHO TPU OYKBBI «ay.
Beluncnuth CyMMy KBaJpaToB MPOCTHIX YKCET, JieKauux B uHTEpBasie [M, N].
Onpenenuth QyHKIMIO HAX0XKICHHUS PACCTOSHUS MEKIAY TOUKaMH. Bo MHOMKECTBE TOUEK
Ha IJIOCKOCTH HAWUTH CYMMY PAacCTOSSHUEM MEKy HUMHU.
Haittu: y=(min(a, b)+min(b, c))/min(a, c).
Jan maccuB uensix uucen. Ecnm B MaccuBe HET MPOCTBIX AJIEMEHTOB, TO KayKIbli
MI0JIO’KUTEIBHBIN 3JIEMEHT MPeoOpa3oBaTh M0 IPABUITY: 3alIUCAaTh B OOPATHOM CJI€I0BaHUU
udp, uckioyas Hyau. B pyHkiuu nepenaBath napaMmeTp 1o CCbUIKE.
Jlan MaccuB 1enbix uncen. Eciin B MaccuBe Bce 3J€MEHTHI MOJI0XKUTENbHBIE U HE MEHEe
4yeM JIBy3HAuHbIe, TO KaXKIbIH 3J€MEHT MpeoOpa3oBaTh MO MPaBUITy: TOMEHSATh MECTAMU
nBe nocneaHue nudpsl. B GyHkImu nepegaBaTh mapaMeTp MO CChUIKE. 3aTE€M HAWTH B
MaccHBe HauOOJBIINI 3JIEMEHT.
Jlana matpuna. Bee monoxutenbHble 3J€MEHTHI MPeoOpa3oBaTh MO MPaBUILY: YETHBIE
upsl 3aMeHUTh Ha 1, a HeueTHbIe YBenu4nuTh Ha 1, udpy 9 3amenuts 0. B QyHkmm
nepesaBaTh apaMmeTp Mo CChUIKE. 3aTeM HalWTH HOMEP CTPOKH C HauOOJIbIINM 3JIEMEHTOM.
V¥ ucnonnutens Kanpkynarop nBe KOMaHIbl, KOTOPBIM IIPUCBOEHBI HOMEpA:

1) mpubass 1

2) yMHOXb Ha 3

CKOJIBKO €CTh TPOTpaMM, KOTOPhIE YHCII0 2 peodpa3yroT B unucio 287

78.

VY ucnonuutens Kaipkynarop Tpu KoMaHAbl, KOTOPBIM IPUCBOEHBI HOMEpA:
1) mpu0ass 1
2) yMHOXb Ha 2
3) yMHOXb Ha 4

CKOJIBKO eCcTh porpamMm, KoTopble yncio 1 mpeoOpasyrot B uncio 177

79.
80.
81.
82.
83.

Hano uucno. Haiitu kommyaecTBO mudp.

Hano yucno. Haiftu cymMMy HedeTHBIX Lugp.

BepHo i, uTo B uncne Bce udpel 4eTHHIE?

BepHo nu, uto B uncie HeT 2 u 5?7

Jlan MaccuB LeNbIX YHUCEN. YBEJIWYUTh JIBY3HAUHbIE 3JIEMEHThl HAa 3HAUEHHE CYMMBI
YEeTHBIX 3JIeMeHTOB. OQOpMHUTH PEKYypCHUBHYIO (YHKIHIO (CymMMa) U PEKYypCHUBHYIO
npouenypy (ysenudenue). Hanmuurie ocHOBHOM mporpamMmsbl 003aTeNbHO.
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2.
3
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84. Jlano nBa maccuBa. Ecimm oHm o0a ymopsiioueHbl MO Bo3pacTaHuio ((QyHKIMS), TO
YBEJIMYUTh YETHBIC AJIEMEHTHI MEPBOTO MAacCHBAa M HEYETHBIC IJIEMEHTHI JPYroro, Ha
cpenHee apupMeTHIecKoe COOTBETCTBYIOIIETO0 MacCHBa.

85. lano nBa maccuBa. HaifTu cyMMy MakCHUMaJIbHBIX JIEMEHTOB JIByX MacCUBOB ((DYHKIIHS).

86. /lano nBa maccuBa. Eciin oHM 00a ynopsiio4eHbl MO BO3pAcTaHUIO, TO 3aMEHUTh B 3THX
MacCHBax OTPHUIATEIbHBIC AIEMEHTHI HX MOAYJISMHU.

87. lan nunamuueckuit maccuB. Eciu maccuB He CHUMMETpPHYEH, TO 3aMEHHUTH YETHBIC
AIIEMEHTHI 3HAUEHHEM HX KBaJpaTa, a HEYETHBIC HJIEMEHTHI, HE COJepiKallie B CBOCH
3anucu U@ pbl CeMb, 3HAUEHUEM 33JaHHOTO AJIEMEHTa X.

88. Jlan nuHaMU4ecKuii MacCUB. 3aMEHUTH BCE MTPOCTHIE 3JIEMEHTHI 3HAUEHUEM UX MHICKCA.

89. /lan nuHaMuyeckuil MaccuB. Y JalUTh BCE OTPHUIIATEIbHbIC ABY3HAUHbIE 3JIEMEHTHI.

90. /lan nuHamMU4YecKHii MaccHB. BCTaBUTH MOCiEe KaXKAOTO OTPHIATEIBLHOTO 3JIEMEHTa €ro
KBaJIpar.

THunoBbie KOHTPOJIbHbIE BONPOCHI
[lepeuncnure OCHOBHbIE CBOMCTBA aJIrOPUTMa
VYKa)kuTe OCHOBHOE Ha3HAYEHHUE PETUCTPA
[Tepeuncnure GyHKINM A3bIKA TPOrPAMMHUPOBAHUS U TAHTE UM KPATKYIO XapaKTePUCTHKY
[TpuBeaure mpuMmepsl MCHOIb30BaHMA MeTasA3blkoB (bakyca-Haypa, cuHTakcmueckux
Jarpamm)
[Tepeuncnure TUIBI OIINOOK, PACIIO3HABAEMbBIX BUPTYaJIbHOW MAIIMHON (KOMIMITOPOM)
VYkaxxuTe CTpyKTypy TUIIOB si3bika C++.
OnuumMTe AIrOPUTM COPTHPOBKH, JAIONIHil BpeMs paboTsl O(n?).
Onumure anroput™ ObICTPOI COPTUPOBKU

NS

O Noa

TunoBoil BApHAHT KOJUIOKBUYMA
DYHKINHU A3BIKOB TPOrpaMMUpoBaHusi. OCHOBHBIE CBOMCTBA SI3bIKOB ITPOTrPaMMHUPOBAHUSI.
OrnepaTopsl HuKJa ¢ mpexycioBueM. [Ipumepsi.

N (=1)* 2k!
Beruncnuts -—_—
é 33kfl +2

I[aHa MOCJICAOBATCIIBHOCTh HECJIbIX YHCCJI, OKAaHYMBAIOIIAsACA HYJICM. Haiitu xommdecTBO

YHuCCJl, B 3allUCU KOTOPBIX HET CANHUIIL.

5.

I[aHa oCICA0BAaTCIBHOCTD U3 N OCJIBIX YUCCII. BCpHO JIN, 4YTO ITOCIACI0OBATCIIBHOCTD ABJIACTCA

3HaKO‘{CpC,HYIOHICI>'IC${ MOoCJICAOBATCIIBHOCTBIO YETHBIX JIBY3HAYHBIX yucen?

6.

,Z[aH MAacCCuB ICIBIX YHUCCII. Haiitu CyMMY UYCTHBIX J3JICMCHTOB, 3HAYCHUC KOTOPBIX

NpUHaUIeKUT quanasony [-20, 50].

7.

[Tyctp (X, Y) — KOOpAMHATHI TOYKH Ha IUIOCKOCTH. COCTaBUTH OYJIEBCKOE BBIPaKCHUE,

KOTOpO€ MpPHHMMAeT 3HadeHue Irue Toraa M TOJBKO TOrAa, KOTJa TOYKA INPUHAJIEKHUT
3alITPUXOBAHHON 00JIaCTH.

TunoBble 3aJaHUS JJIS CAMOCTOSAITEILHOM PadoThI
1. BrlyncnuTh ¥ BBIBECTH Ha dKpaH 3HaYeHUsS QyHKImH F.



i+b,npu x+5<0 u a#0 u x=%0

ax
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,8 OCMANbHBIX CIYYAAX
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riae a, b, ¢ — neicTBUTENbHBIEC YKcIa. 3HaYeHUA @, D, ¢, X BBECTH C KJIaBUATYPBHI.
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i=1 j=1
a) Haiitu cyMMy 2J1eMEHTOB MacCUBa, COIEPIKAIUX HEYETHOE KOJIUYECTBO U(PHI IATh.
6) Haiitu MMPOU3BCACHUC DJICMCHTOB MAaCCHUBA, PACIIOJIOKCHHBIX MCIKAY MaKCUMAJIbHBIM 1
MHUHUMAJIbHBIM 3JICMCHTAMMU.
I[aHBI ABC HNCJIOYUCIICHHBIC KBAAPATHLIC MAaTPHUIIbI ITOPSAIKA n. Haiitu II0CIICI0BATCIIBHOCTD
W3 HyJiel u exunui by, ..., by Takyro uto bi=1, xoraa i-e cronoubl EpBOii K BTOPON MaTPHIL
CoZIepKaT BMECTE HE MEHEE JBYX HEHYJIEBBIX JIEMEHTOB M D=0 B IIPOTHMBHOM CIly4ae.
IlaH MacCCHUB LEJIbIX YHUCECII. Eciu B MaccuBe HET YETHBIX OTPULATCIIBHBIX 3JICMCHTOB, TO
KK b1} TTOJIOKUTENBHBINA 3JIEMEHT NPEOOPa30BATh 110 IIPABUILY: YAAIUTh U3 3JIEMEHTA BCE
yeTHbIe UPHL. B QyHKIMYU NepenaBaTh HapaMeTp 0 CChUIKE.

3a‘leTHO-3K3aMeHaHHOHHLIe MaTepHaJbl IJIsA HpOME?KyTO'—lHOﬁ aTrrecralnumn

(3x3ameH/3a4eT)
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0.

BO]'[pOCl)I AJIS MOATOTOBKHU K 3K3aMEHY

AJITOPUTM U €ro CBOMCTBA.

MamuHHBIA A3bIK. TpaHCIsIus.

ITonsitue cermenra u perucrpa. Ctpykrypa L1

@DYHKIMH SI3BIKOB ITpOorpaMMupoBaHusi. OCHOBHBIE CBOMCTBA S3bIKOB ITPOrPaMMHUPOBAHHUS.
OcHOBHBIE aCNEKThI U3YUYEHHUS A3BIKOB IPOIrPAMMHUPOBAHHUS
MeTas3bIKu ONMCaHUs S3bIKOB IPOrPaMMUPOBAHUS
Buptyansnas mammna. Tunel omubok, pacnoznaBaemsie BM
CtpyKTypa nporpamMmmbl IpOLEAYPHBIX SI3bIKOB.

[Tonsitue Tuna. CTpykTypa TUIOB si3bIka C++
[{enouncieHHbIE TUIIBL.

CUMBOJIBHBIN THIT

byneBckuii (morudeckuii) Tun

BemecTBeHHbIE THIIBI.

Onucanue nepeMeHHbIX U KOHCTAHT

ApudmeTrnueckre onepanuu

VYcnosHas onepanus. BelpaxxeHus

ITopaspsansie onepauuu si3p1ka C++. [Ipumepsl

Omneparops! s3p1ka. OnepaTop NpUCBanBaHUs

CpencTBa BBOIa-BbIBOJIA

Y cnoBHBI onepatop. BiokeHHOCTh yCIIOBHBIX OIIEPATOPOB
OmnepaTop BbIOOpa

Omneparops! HUKIa

Omneparopsl nepexoa

O6paboTka nocnenoBareabHocTel. [IporpaMmupoBanue apudMeTHUIecKux UKIOB
O6paboTka mociempoBarenbHOCTEN. ITeparimoHHbIE ITUKITBI
ITporpaMMupoBaHn€ BIOKEHHBIX LIUKJIOB



27. Perynsapubie Tunsl. OnpeaeieHne MacCCUBOB

28. OO6paboTKa OAHOMEPHBIX MAaCCHBOB

29. Kmaccel 3a1a4 o o0paboTke MmaccuBoB. 3aiaun 1-oro kinacca. O60cHOBaHKE BHIOOpA
CTPYKTYPHI TaHHBIX

30. Kiaccrl 3ama4 mo 06paboTke MacCMBOB. 3aaadu 2-0ro Kjacca

31. Knaccel 3a1a4 mo 06paboTke MacCHMBOB. 3a1auu 3-0T0 Ki1acca

32. Kiaccrl 3ama4 mo 06paboTke MaccMBOB. 3aaaun 4-0ro Kjiacca

33. /IBymMepHbIE MacCCHBBI

34. OyHKIMHA

35. IIpororun GpyHKINU

36. Ilapamerpsl pynkiuu. [lepenaya mapameTpoB 1O 3HAYECHUIO

37. Tlepenava mapamMeTpoB 10 ajapecy (MO CChIIKE U Yepe3 yKa3aTelb)

38. JlokanbHbIe U r00aIbHBIC TIepeMeHHbIe. O0J1acTh BUAMMOCTH MTEPEMEHHBIX
39. TlapameTpsl CO 3HAYSCHUSAMHU 110 YMOTUAHHUIO (HE0Os3aTeIbHbIC TapaMEeTPhI)
40. Ileperpy3ska ¢pyHKIHMA

41. Pexypcus

42. 1labnonsl GyHKIUI

43. Metozasl coptupoBku. OOIIast MOCTaHOBKA 3a/1a4d

44, OueHHWBaHUE AITOPUTMA

45. Meroa noucka ¢ 0OMEeHOM (COPTHUPOBKA ITOCPECTBOM BBIOOPA)

46. Anroputm «Ily3bipbkay

47. YenHoyHasi COPTUPOBKA (COPTUPOBKA BCTAaBKAMU)

48. Mero mmoacuera

49. MeTtoJ mapHBIX CpaBHEHHHA

50. BeicTpas copTupoBKa

51. VYkazarenu. Onepauuu ¢ ykazaTessiMu. JluHaMudeckue nepeMeHHbIe.

52. Jlunamuyeckue MaccuBbl. [lepegaua MacCBOB Kak mapaMeTpoB B (DYHKIIHIO

Ilepeuenv Komnemenyuii (uwacmu KOMREMEHYUU), NPOGEPAEMbIX OUCHOUHbLIM
cpeocmeom
OIIK-2 TTK-1

4.2 Metoanueckue MaTepuaJibl, ONpeAesiioe NPpoueaAypbl OHEeHUBAHUS 3HAHUIA,
YMEHHUil, HABbIKOB W (WIH) ONbITA [AeATeJbHOCTH, XAPaKTePHU3YKOLIUX ITAMbI
(popMupoBaHus KOMIETEHIM I

MeTtonnyeckue PpeKOMEHJIALMH, ONpeAeJsiioNie  NpPoueAypbl  OLeHUBAHUS
BBINOJTHEHHUS] KOHTPOJIBHBIX 32 IaHMIi:
3aaHue CUNTAeTCs BBIOJIHEHHBIM MPH BBHIIIOJIHEHUH CIEIYIOIUX YCIOBUMA:
— TMPEeAOCTaBIIEH UCXOAHbIN KoJ HAa C++;
— TPOIEMOHCTPHPOBaH paboTocrocoOHOCTh mpuiokeHus B cpene Microsoft Visual
Studio;
— CTYJICHT MMOHMMAET UCXOIHBIN KOJI ¥ OTBEYAET Ha BOTIPOCHI 110 €T0 OPTaHU3aI[HH.

Metoauyeckue peKOMEHJALMH, ONpedeJsiiolHe MNPouneaypbl  OLEHMBAHHUS
CaMOCTOATEJbHON padoThI:

OrneHrBaHUE pe3yJIbTaTOB CAMOCTOSATENbHOW pabOThl OCHOBBIBA€TCS Ha KadecTBe
BBITIOJTHCHHA CTYACHTOM HHIAWBHUAYAJIbHOI'O 3adaHUA. KO}I MIPUIIOKCHUA PCAIN3YETCA B CPEAC
Microsoft Visual Studio, na s3p1ke C++.

Kpurepum ounenku:

OLICHKA «HEYA0BJIETBOPUTEIbHO»: KOJ IIPOTrPAMMBI HE 3aIyCKAaeTCsl B KOMIWIATOPE;



OLIEHKA «YyAOBJETBOPUTEJbHO»: IIporpaMma paloTaeT, HO peaau3yeT dYacTh
HEo0Xxo1uMoro (yHKIIMOHAJIA UM paboTaeT Ha HEKOTOPBIX HA0Opax JaHHbBIX;

OLIEHKA «XOPOIIO»: IMIPEACTaBICHAa CTPYKTypa MPOrpaMMbl M €€ KOMIIOHEHTOB,
nporpaMMa paboTaeT MPaKTHUYECKH Ha BCeX HaOOpax MaHHBIX, 32 MCKIIOYEHHUEM HEKOTOPBIX
YaCTHBIX CIIy4aeB, peai30BaH BeCh (DyHKIIMOHAI 3a1aHus,

OLIEHKA «OTJHMYHO»: TIPEJACTaBICHA CTPYKTypa NPWIOKEHUS U €€ KOMIIOHEHTOB,
nporpamMma paboTaeT Ha BceX HaOOpax JaHHBIX, BKJIIOYAs YACTHBIC CIy4ad M (YHKIHOHAT
3aJJaHUs PEaIM30BaH MOJHOCTHIO.

MeToanuyeckne peKOMeHAAUMH, ONpee/ISIIHe NPoueAypPbl OLeHUBAHHUS HA 3a4eTe:

[Iponienypa nmpomMexXyTo4HOM aTrrecTallid IPOXOAUT B cooTBeTcTBUU C I[lonoxkeHuem o
TEKYIIeM KOHTPOJIE U MMPOMEXYTOUHOH arTtectanuu ooyuatonuxcs PI'BOY BO «Kyol'Y».

HtoroBoii ¢opmoit KOHTpOIS cHOPMHUPOBAHHOCTU KOMIIETEHIUN Yy OOyYarommxcs Mo
JTUCITUTIIMHE SBIISICTCS 3a4eT U dk3aMeH. CTyIeHThI 005S3aHbI OMYyYUTh 3a4€T B COOTBETCTBUU C
pacnucaHieM U y4eOHBIM IJIaHOM

OOC nmpoMeKyTOYHOM aTTECTAIIMH COCTOMT M3 BOIIPOCOB KOJUIOKBHYMAa, KOHTPOJIbHBIX
3aJJaHUM U 3a/IaHui I CAMOCTOSITENIbHOM PaboTHI.

3auer MO JWCHUIUIMHE MpecieqyeT UeNb OINEHHTh padoTy CTyICHTa, NOIy4YCHHE
TEOPETHYECKUX M IMPAKTUYECKHX 3HAHUW, MX MPOYHOCTh, PA3BUTUE TBOPUYECKOTO MBIILICHHUS,
MPHOOpPETEHUE HABBIKOB CAMOCTOSTEIIBHON paOOThI, YMEHUE IPUMEHSATH MTOTyYCHHBIC 3HAHUS JIJIS
pELIeHUs TPAKTUYECKUX 3a]1a4.

Pesynbrar ciaum 3adera 3aHOCUTBCS IIPENOJABATENIEM B 3K3aMEHALIMOHHYIO BEIOMOCTb U
3aUETHYIO KHUXKKY.

OneHuBaHuEe YPOBHSI OCBOCHHS JMCIUIUIMHBI OCHOBBIBAECTCS HA KA4€CTBE BBIMOJHEHUS
CTYJIEHTOM TE€CTOBBIX 33IaHHI, KOHTPOJIbHBIX 33JaHUN U 3aJIaHUH JIJIs1 CAMOCTOSITEIbHOM PabOoTHI.

Kpurepumn oueHku:

OLICHKA «He3a4eT» BbICTABJISIETCH B CJIy4Yae BbINOJHEHHUS OJHOI0 U3 YCJIOBUIM:

— caMmocCTosITeNbHasl padoTa OI[EHEHA Ha «HEYAOBIETBOPUTEILHOY;

— Ha KOJUIOKBUYMe nojiydeHO MeHee 50% BEpHBIX OTBETOB;

— BBIMoHEHO MeHee 60% THITOBBIX KOHTPOJIBHBIX 3aJJaHUH.

OIIEHKA «3a4€eT» B ¢JIy4Yae BbIMOJHEHUSs YCIOBHIA:

— camocCTosTeNbHas pPaboTa OICHEHA HE HI)KE YeM Ha «YIOBIIETBOPUTEITHHOY;
— Ha KOJUIOKBUYME Ttoity4eHo 6oiiee 50% BEpHBIX OTBETOB

— BBINIOJIHEHO HE MeHee 60% TUTIOBBIX KOHTPOJIBHBIX 3aJJaHUH.

MeToanyeckue peKOMEHIALMH, ONpeNesole Npoueaypbl OLCHUBAHUS Ha
IK3aMeHe:

[Iponenypa nmpomMexyTOYHOM aTTeCTallMd IIPOXOAHUT B cooTBeTCTBUU C [lonokeHnem o
TEKYILIEM KOHTPOJIE ¥ TPOMEXYTOUHOM aTTectanuu oOydatommxcst PI'BOY BO «KyoI'Y».

Wtorosoii ¢opMoit KOHTpOds cHOPMHUPOBAHHOCTH KOMIIETEHIUH y OOy4aromuxcs Mo
JUCLIUIUINHE SIBJSETCS 3a4eT M 3K3aMeH. CTyneHThl JOMYyCKalTCs K cllade dK3aMeHa, TOJIBKO
rociie MoJlydyeHus 3aueTa no gqucuuruiiie. CTyZeHThl 00sS3aHbl CAaTh 9K3aMEH B COOTBETCTBUU C
pacrucaHieM M y4eOHbBIM IJIaHOM

®OC npoMexyTOYHOM aTTecTalliM COCTOMT W3 BONPOCOB K 53K3aMEHy, 3aJad 110
JUCLHUIIIMHE U PE3YJIBTATOB TEKYIEr0 KOHTPOJIS.

DK3aMeH 0 AUCUUILINHE NPECIIeyeT 1IeIb OLEHUTh paboTy CTYCHTa 3a KypC, I0JIy4EeHHUE
TEOPETUYECKUX 3HAHUH, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHHUE MPUMEHSATh MOJIYUYCHHbIC 3HAHUS ISl pPeleHus
[IPaKTUYECKUX 3a]1a4.

dopma NpoBeNeHN YK3aMEHA: YCTHO.



DK3aMEHATOpy MPEIOCTABISAETCA MPABO 33/1aBaTh CTYAEHTAM JOMOJIHUTEIbHBIE BOIIPOCHI
10 Bcell yueOHOM nmporpaMme TUCIUITIIHHBI.

Pe3ynbpTar ciaum sK3aMeHa 3aHOCUTHCS MPETOIaBaTeNIeM B 9K3aMEHAIIMOHHYIO BEIOMOCTh
Y 3aYETHYIO KHIXKKY.

OuieHMBaHUE YPOBHSI OCBOCHHUS JUCIHUIUIMHBI OCHOBBIBAETCS HAa KAYECTBE BBIMOJHEHUS
CTYJICHTOM 3a/IaHUM TEKYIIEro KOHTPOJIsI U OTBETOB HA BOIIPOCHI IK3aMeHa.

Kpurepun oneHku:

OIIEHKA «HEY/0BJIETBOPUTEIbHO)» BBICTABJISETCHA B Cy4yae BbINOJHEHHS OJHOIO M3
YCJIOBHIA:

— HEMOHMMAaHHME CYIIHOCTH H3JIaraéMbIX BOIIPOCOB, T'PyObIe OIMMOKH B OTBETE,

HEYBEPEHHBIE 1 HETOYHBIC OTBETHI HA JIOMOJHUTEIbHBIE BOIIPOCHI;

— caMOCTOsTeNIbHAs paboTa OLICHEHA Ha «HEYI0BJICTBOPUTEIHHOY;

— cpeaHuit 6aJI1 OTBETOB Ha KOHTPOJIBHBIC BOITPOCH MEHbIIIE 3,2;

— BbINOJIHEHO MeHee 50% KOHTPOJIbHBIX 3aJJaHUM.

OLICHKA «y/J0BJIETBOPUTEJbHO» B CJIyYae BbIIIOJIHEHUS! YCJIOBHIA:

— YacTUYHO OTBETHWJI HA JiBa BOIIpOca OmiieTa MM JOCTATOYHO MOJIHO OTBETUI XOTs Obl
Ha OIUH BOIIPOC;

— camocCTosTeNbHas paboTa OIIEHEHA HE HU)KE YEM Ha «yJJOBJIETBOPUTEILHON;

— cpenHuil 0aju1 OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI HE MEHbIIIE 3,6;

— BBIIOJHEHO He MeHee 60% KOHTPOJIbHBIX 3a/1aHUi.

OLICHKA «XOPOIIO0» B CJIy4ae BbINOJHECHUS YCJIOBHIA:

— JIOCTaTOYHO IOJTHO OTBETHJI Ha JIBa BOIpOca OmIIeTa;

— J1aHbl YaCTUYHBIC OTBETHI HA JIOTIOJHUTEIIBHBIE BOIPOCHI;

— caMmocCTosITeNbHasl paboTa OIlEHEHA He HI)KE YeM Ha «YOBIIETBOPUTEIHHOY;
— cpeaHuit 6aJlJ1 OTBETOB Ha KOHTPOJIBHBIC BOIIPOCH HE MeHbIe 3,9;

— BBINIOJIHEHO HE MeHee 75% KOHTPOJIbHBIX 3aJaHui.

OI[€HKA «OTJIUYHO» B CJIyYae BbINOJHEHUS YCIOBHIA:

— IyOOKHE MCUYEPIIBIBAIOIINE 3HAHUS 110 BOITPOCaM OUJIeTa;

— JaHBI IPAaBUJILHBIC U KOHKPETHBIE OTBETHI HA JOOJHUTEIBHBIE BOIIPOCHI;
— caMocCTosITeNIbHas paboTa OIICHEHA HE HIKE YEM Ha «XOPOIIOy;

— cpeaHuit 6aJlJ1 OTBETOB Ha KOHTPOJIBHBIE BOIIPOCH! HE MeHbIIe 4,4;

— BBINIOJTHEHO HEe MeHee 90% KOHTPOJIbHBIX 3aJaHuM.

OneHouyHble CpeACcTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BBIOUPAIOTCA C YYETOM UX MHAMBUIYATbHBIX ICUXO()U3UYECKHX OCOOEHHOCTEH.

— [IpY HEOOXOMMOCTH UHBAJIUAAM U JINIIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA HA SK3aMEHE;

— NP NIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3yJIbTAaTOB 00yUYEHHs MHBAIUJIOB U JIULL C
OrpaHMYEHHBIMH BO3MOXHOCTSIMU 310POBbsI MPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX MHJUBUIYaJIbHBIMU OCOOCHHOCTSAMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHarOIUXCsl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U UHBaJWAOB IIpOLlelypa OLIEHUBAHUS peE3ylbTaTOB OOYyYEeHHS 1O JUCHUILUIMHE MOMKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YEHUS WHBAJIUAOB U JIUIl C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsI 110 JTUCIMIUIMHE MpPeAyCMaTpUBaeT MpeAoCcTaBleHe HHPOpMaluu B
dbopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUATHS UH(POpMALIUK:

JUid au1 ¢ HapyLIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeITHMUEHHBIM HIPUPTOM,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jis 11 ¢ HapyIICHUSIMH CITyXa!

— B IIeYaTHOM ¢opme,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

J1J1s1 JI1 ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieuaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepedeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeyeHb OCHOBHOW W JONMOJHUTEJILHOM Y4eOHOW JHUTEPATYPbI,

HEe00XO0AMMOIi 17151 OCBOCHUS TUCUUIIIMHBI (MOTYJIA)
5.1 OcHoBHas JiuTEepaTypa:

1.VnesHoBa, H. [I. OCHOBHBIC NPUHIMIIBI ANTOPUTMH3AIMUA : Y4eOHO-METOIANYECKOE
nocobue / H. . YabsinoBa. — bpsinck : bpsiackuit [AY, 2024. — 56 ¢. — TekcT : 25ieKTpoHHbIH //
Jlanb : anexkTpoHHO-OMbNMoTeunas cucremMa. — URL: https://e.lanbook.com/book/172114 (nara
obparmienus: 26.05.2024). — PexxuM gocTyma: Uit aBTOPH3. MOJIb30BaTEICH.

2. Anekcees, 0. E. IIporpamMmmupoBaHre MHXCHEPHBIX 3a/ad Ha 0a3e HUCIIOJIBb30BaHUS
QITOPUTMOB IUKIMYECKON CTPYKTYpHI Ha si3bIke C B cpene VS C++. Moayns 2 : yueGHoe mocodue
/YO. E. Anekcees, A. B. KypoB. — Mocksa : MI'TY um. H.3. baymana, 2021. — 134 c. — ISBN
978-5-7038-5142-5. — TekcT : aneKTpoHHbIN // JIaHb : 2JIeKTpOHHO-OMOIMOTEYHAS CUCTeMA. —
URL: https://e.lanbook.com/book/172820 (mara obparienus: 19.05.2024). — Pexum gocrymna:
JUJISL aBTOPHU3. TTOJIb30BATENCH.

3. OrueBa, M. B. TlporpammupoBanue Ha si3bike C++: TpakTHUECKHUU Kypce : yueOHOe
nocobue a1 By3oB / M. B. Ornesa, E. B. Kyapuna. — Mocksa : U3narensctBo FOpaiit, 2024. —
335 ¢. — (Bricmiee oopazoanue). — ISBN 978-5-534-05123-0. — Tekct : anekrponssiii / DBC
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/473054 (nara obpamienus: 19.05.2024).

4. 3p1koB, C. B. IIporpammupoBanue : yueOHUK U IpakTUKyM 715t By30B / C. B. 3pIkOB. —
Mocksa : M3narensctBo HOpaiit, 2023. — 320 c. — (Bricee oOpa3osanue). — ISBN 978-5-
534-02444-9. — Tekcr : oanekrponnsii // OBbC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469579 (nara obpamenus: 19.05.2024).

5.2 JlonoiHUTeIbHASI JINTEPaTypa:

1. ITaBnoBckas, T. A. IlporpammupoBanue Ha s3bike C++ : ydeGHoe mocobue / T. A.
[TaBnoBckas. — 2-e uza. — Mocksa : UHTYUT, 2016. — 154 c. — TekcT : anexTpoHHbIi // JlaHb
. 2JeKTpoHHO-OmOnmuoreyHas cucrema. — URL: https://e.lanbook.com/book/100409 (nata
obpamienus: 19.05.2024). — Pexxum gocTyma: Uit aBTOPH3. MOJb30BaTEIICH.

2. Kepnuran, b. B. f3pik nporpammupoBanus C : yueOnuk / b. B. Kepuuran, J{. M. Puun.
— 2-¢ m3n. — Mocksa : UHTYUT, 2016. — 313 c.— Tekcr : anektpoHHbi / Jlanb :
3NIEKTPOHHO-OMbOaMoTeynas cuctema. — URL: https://e.lanbook.com/book/100543 (marta
obpamienus: 19.05.2024). — Pexxum gocTyma: Juist aBTOPH3. MOJIb30BaTEIICH.

3. Ctpayctpym, b. S3bik nporpamMmmupoBanust C++ st ipodecCHoHanoB : yueOHoe mocooue
/' B. Ctpayctpyn. — 2-e u3a. — Mocksa : UHTYUT, 2016. — 670 c. — Tekcr : anexTpoHHbIH //
Jlanb : anektpoHHO-OMOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/100542 (nata
obpamienus: 19.05.2024). — Pexxum gocTyma: Juist aBTOPH3. MOJIb30BaTEICH.

5.3. llepuoauveckue U31aHusA:
1. ba3sl manabeix komnaHnuu «Mct Beroy» http://dlib.eastview.com
2. DOnextponnHas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHeET-pecypchbl, B TOM YHcJ/ie COBpeMeHHbIe npodeccuoHalbHble 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI


http://dlib.eastview.com/
https://grebennikon.ru/

Onexmponno-oudauomeynvie cucmemst (I5C):

3BC «FOPAUT» https://urait.ru/

9bC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3BC «BOOK.ru» https://www.book.ru

OBbC «ZNANIUM.COM» www.znanium.com

. OBC «JIAHb» https://e.lanbook.com

HpOgb€CCMOHaJZbel€ 0azvl 0aHHbIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuainsr uzgareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snektponnas 6ubnumoreka (HObB) http://www.elibrary.ru/

[TonmHOTEKCTOBBIE apXUBBI BEAYIIUX 3allalHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
HnaT(I)opMe Hay4HbIX xypHaioB HOUKOH http://archive.neicon.ru

6. HanuonanbHas dSneKkTpoHHass OuOIMOTEKa  (MOCTYN K DJIEKTPOHHOW  OMOIMOTEKe
nuccepTaruii Poccutickoit rocynapcrenHou oubaunorexu (PI'B) https://rusneb.ru/

7.  IIpesunentckas oubauoreka uM. b.H. EnprimnHa https://www.prlib.ru/

8.  baza ganneix CSD Kemopumkckoro nienrpa kpucramiorpadpuueckux ganusix (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. VYuuBepcurerckas nuadopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

arwbhE
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HH(ﬁOpMaL;MOHHble CnpasovHbsble cCucmemasl

1. Koncynbrant [Tnroc - cripaBovHast mpaBoBasi CUCTeMa (JIOCTYTI 1O JIOKAJTLHOM CETH C
KOMIIbIOTEPOB OMOINOTEKH)

Pecypcuvl c6ob600H020 docmyna

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

2. AwmepukaHckas nmaTeHTHas 06a3a JaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HAayKH U BhIcIero oopasoBanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

4. ®enepanbHbiit moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmarnmonnas cuctema "EquHoe okHO JocTyma K 00pazoBaTeabHbIM pecypcam”
http://window.edu.ru/;

6. Enwnas xomtexius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocynapcTBeHHOTO HHCTUTYTa pycckoro si3bika nMeHu A.C. Ilymkuna
"O6pa3zoBaHue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(pOpMaMOHHBIHN mopTan "Pycckuii s3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu u SHIUKIJIONIETUH http://dic.academic.ru/;

11. O6pazoBarenbHblii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O06 obpa3zoBanuu B Poccuiickoit denepannu". Bonpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety
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Cobcmeennvie anekmpoHHble 00paszoeamenvHble U UHGopmayuortole pecypcol Kyol'V

1. DnexrtpoHHBbIA Katanor HayuHoii 6ubnuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DnexrponHas Oubnuoreka Tpya0B yueHbx Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOAYJIBLHOTO JUHAMUYECKOTO 00y4YeHUs http://moodle.kubsu.ru

4. baza y4eOHBIX IUIaHOB, Y4eOHO-METOANUYECKUX KOMIUIEKCOB, MyOIHKaIil 1 KOH(epeHIIHi
http://infoneeds.kubsu.ru/

5. bubaunorexa nHOOPMAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAITMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH http://mschool.kubsu.ru;

6. DnekTpoHHBIN apxuB qoKyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKkTpoHHbIE 00pa3oBaTeNbHbIE pecypchl Kadeapbl THHOPMAITMOHHBIX CUCTEM M TEXHOJIOTHMA
B oOpasoBanun KyOI'Y wu mnHayuHo-merommueckoro kypHaina "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanyeckue YKazanuda AJis oﬁyqamumxm Inmo OCBOCHHIO

AUCHUILIUNHBI (MOIYJIs1)

[lo kypcy nperycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HA KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMaTH3UPOBAHHBIM Marepuan. B XoJe JEKUHMOHHBIX 3aHATUH pa3OuparoTcs
OCHOBHBIC KOHCTPYKIMH $I3bIKa BBICOKOTO ypoBHs C++, 0a30BbIe aJrOPUTMHUYECKHE CXEMBI U
IIPUEMBI ITPOrPaMMUPOBAHHUS, NPUBOAATCA NPUMEPHI UX HCIOJIb30BaHUS, IPOBOAUTCS aHAIMU3
HanOosiee PAacHpOCTpaHEHHBIX OMMOOK peanu3anuu. [locae TpocTymIMBaHHUA — JIEKIUU
PEKOMEHIYETCSl BBIIOJHUTh YIPAKHEHUS, MPUBOJUMBIE B ayJIUTOPUU Ul CAMOCTOSATEIbHOU
paboThL.

ITo xypcy mpeaycMOTpEeHO HpoBeAeHHE 1a0OpaTOPHBIX 3aHATUN, HA KOTOPBIX AAETCS
IIPUKIIATHON CCTEMaTU3UPOBaHHbIN MaTepuai. B xoze 3aHsaTHil pa30ouparoTcsi rOTOBbIE IPUMEPHI
ITOPUTMUYECKUX PELIEHUH, IPUMEPBI PELICHNS] TUIIOBBIX 3a/1a4, IPEUIaraloTcs K MporpaMMHON
peanu3anuu 0a3oBble adropuTMuyeckue meroibl. llocne 3aHATUS peKOMEHIYeTCsl BBINOIHHUTD
yHIpaXHEHUs], IPUBOAUMBIE B ayJJUTOPUU JIJIsI CAMOCTOSITEIbHON paboThI.

IIpu camocrosiTenbHOM paboTe CTYIAEHTOB HEOOXOJUMO HU3YYMTh JIUTEpaTypy,
IIPUBEICHHYIO B IIEPEYHSIX BBILIE, JJI1 OCMBICICHHS BBOJUMBIX ITOHATHH, aHAIN3a PEAJIOKEHHBIX
MOJIXOJI0OB U METOJIOB pa3paboTKu mporpamMM. Pa3pabatbiBasi pelieHre HOBOM 3ajaud, CTYAEHT
JIOJDKEH YMETh BbIOpaTh A(QEeKTHUBHBIC U HA/EXKHbIE CTPYKTYPHl JAaHHBIX Ul NpPEICTaBICHUS
uH(popMalnu, NoJo0paTh COOTBETCTBYIOIINE aJTOPUTMBI JJIsl UX 00pabOTKH, y4ecTh crienupuKy
A3bIKa IPOrPAMMHUPOBAHMS, HA KOTOPOM OyJIeT BhINOIHEHA peann3anus. CTyAeHT JOIKEH YMEThb
BBITNIOJHATh TECTUPOBAHME M OTJIAJKY AJITOPUTMOB pPELICHMs 3ajad C LEeIbl0 OOHapyKeHUs U
yCTpaHEHUs B HUX OIIMOOK.

BaxneilmumM sTanoM Kypca SIBISIETCS caMOCTOsITeNIbHas paboTa Mo AMCUUIUIMHE. B
npolecce CaMOCTOSATENbHOM paboThl CTYJEHT NPHOOpETaeT HAaBBIK CO3JIaHHMS 3aKOHUEHHOI'O
IPOrPaMMHOTO MPOIYKTA.

Hcnonp3yroTcss akKTUBHBIC, WHHOBAIIMOHHBIE 00pa30BaTENbHBIC TEXHOJOTHH, KOTOPHIE
CHOCOOCTBYIOT Pa3BUTHIO OOLIEKYJIbTYPHBIX, OOLIENPO(PECCHOHANBHBIX KOMIIETCHLIUH U
poeCCHOHATBHBIX KOMIIETEHITUN 00YyYarOIUXCsI:

e mpoOieMHOe 00yUYeHHE;
Pa3HOYPOBHEBOE O0YUCHHUE;
MIPOEKTHBIE METOJIBI O0YUCHHS,;
HCCIIEIOBATEIILCKUE METO/IBI B O0yUCHHH;
o0OydeHue B COTpYJHUYECTBE (KOMaH IHAsl, TPYIIIIOBasi paboTa);
MH(OPMAIIMOHHO- KOMMYHUKAIIMOHHBIE TEXHOIOTHH.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIus

KOHCYJBTAINH ¢ UCMOJE30BaHNUEM IJIEKTPOHHOM MOYTEHI.


http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

VY4eOHO-METONYECKUM 00ecTiedeHHeM KYpCOBOM pabOThI CTYJCHTOB SIBISIOTCS:

1. yueOHas nmuteparypa;

2. HopMaTuBHbIEC IOKYMeHTHI BY 3a;

3. Meroauveckue pa3paboTKu sl CTYICHTOB.

CamocrosTenbHast paboTa CTyACHTOB BKIIFOUYAET:

— o(opmiteHrE UTOrOBOTO OTYETa (TIOSICHUTEIHHON 3aMUCKH).

— aHaJIM3 HOPMATUBHO-METOAMYECKOM 0a3bl OpraHu3alllu;

— aHaJIM3 HAayYHBIX MMyOJIMKAIUU IO 3apaHee ONpeaenEHHON TeMe;

— aHanu3 U 00paboTKy MH(POPMAIINH;

— paboTy ¢ Hay4HOH, y4eOHOU U METOUIECKON JTUTePaTyPOH,

— pabota ¢ koHcniekTam# Jiekiuii, IbC.

Jl71st caMOCTOATENbHOM pabOThI PEACTABIIICTCS Ay IUTOPHUS C KOMITIBIOTEPOM U JIOCTYIIOM
B IHTEpHET, K JIEKTPOHHOI OMOIMOTEKE By3a U K MHPOPMAITMOHHO-CIIPABOYHBIM CUCTEMAaM.
ITepedyeHn yueOHO-METOAMUECKOTO 00CCTICUCHHMS:

1. OcuHoBHas o06pa3oBareabHas MporpaMmma BbICHIETO MPOPECCHOHANTBHOT0 00pa30BaHUs
beneparbHOTO TOCYJaPCTBEHHOTO OI0KETHOTO 00Pa30BaTEIBHOTO YUPEKIACHHS
BhIciIero oopasoBanus «KybaHckuii Tocy1apcTBEHHBIN YHUBEPCUTET» 110 HAMPABICHHUIO
MOATOTOBKH.

2. TlonoxeHue o MPOBEACHUH TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U POMEKYTOUHOM
aTTecTanuu B (hefepaaIbHOM TOCYIapCTBEHHOM OFOPKETHOM 00pa30BaTeIbHOM
yUpeXJIEHUU BhICIIEro oOpasoBanus «KybaHckuil rocyjapCTBEHHBI YHUBEPCUTETY.

3. OOmue TpedboBaHUs K IOCTPOCHUIO, COACPKAHUIO, OOPMIICHHUIO M YTBEPKICHHUIO
paboueii mporpaMMbl TUCHUILUIUHBI DeiepaTIbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa BHICIIEr0 TPO(EeCCHOHATBEHOTO 00pa30BaHusl.

4. MeroanuecKkue PeKOMEHIAIUY 110 COJIEPKaHUI0, O(POPMIICHUIO U IPUMEHEHHUIO
00pa30BaTeNbHbBIX TEXHOJIOTHUI U OLIEHOYHBIX CPEJICTB B yUeOHOM IpoIiecce,
OCHOBaHHOM Ha deepaibHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE.

5. YueOHbIH TJIaH OCHOBHOM 00pa3oBaTeIbHON MIPOrpaMMBbI IO HAIMIPABJICHUIO MTOATOTOBKH.

6. denepanbHBII rOCY1apCTBEHHBIA 00pa30BaTEIIbHBINA CTAHAPT BBICIIETO
npodeccHoHanBFHOT0 00pa30BaHus MO HAMIPABICHUIO MOATOTOBKH.

B ocBoeHnN IMCHUMIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMHU
3/10pOBbs OOJBIIOE 3HAYEHHE HMEeT WHJMBHJyallbHas ydeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE Y4eOHOro MaTepHara.

NunuBuayanbHble KOHCYJIbTAllMM 10 TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoMm,
CHOCOOCTBYIOLIMM MHAWBUIYAINU3alUU OOYUYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXJy MpernojaBaTeieM W O00y4arolMMCs HWHBIWJIOM WJIM JIMIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBS.

7. llepeyeHb HH(POPMALUMOHHBIX TEXHOJOIMH, HCIOJb3yeMbIX MPH

OCyIIIeCTBJIEHHH 00Pa30BaTeJIbLHOIO Mpolecca Mo TUCHUILIHHE (MO1YJII0)
7.1 IlepeyeHb HHPOPMALNMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTIH I
Cpena pa3zpaboTKu porpaMM Ha si3blke IporpaMMmupoBanust C++
TekcToBBIN peraKkTop

7.2 IlepeyeHb JHMIEH3HMOHHOIO UM CBOOOJAHO PACIPOCTPAHSIEMOr0 NPOrpPaMMHOIO
o0ecneyeHust

Microsoft Visual Studio C++ Community cBo60HO pacrpocTpaHsiemMast

8. MaTepuajibHO-TeXHHYECKOe o0ecrevyeHne 1o JUCHUILIUHE (MOYJII0)



HaumeHoBaHnue yueOHON ayTMTOPUH, €€ OCHALICHHOCTh

No Bug padot
000pyI0BaHUEM M TEXHUYECKUMHU CPEJICTBAMU O0yUYEHUS
1. JlexumoHHble 3aHATUS | AyauTopus, YKOMILIEKTOBAaHHAs CIeLUaIM3UPOBAHHOMN
MeOeNbl0 U TEXHUYECKUMU CPEJICTBAMU 00yUYEeHHUSI
2. JlaboparopHble 3aHATUS | AyAUTOpUS, YKOMILIEKTOBAaHHAs CIeLUaIU3UPOBAHHOMN
MeOenbl0 M TEXHHYECKUMH  CpeiCcTBaMH  0OydeHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
3. [TpakTnueckue 3aHsaTHs | AyaUTOpHS, YKOMIUIEKTOBaHHAsI CHeUaIn3upOBaHHON
MeOeNbI0 U TEXHUYECKUMH CPeJICTBAMH 00yUeHHs
4. I'pynmnoseie Aypuropus, YKOMIUIEKTOBaHHAas CIeUaIM3UPOBAaHHON
(MHIMBUyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICcTBaMH  OOydeHus,
KOHCYJIbTallu{ KOMIIbIOTEPAMHU, IPOrPAMMHBIM 00ecIIedeHuEM
S. Texkymuid  KOHTpOJb, | AyauTopus, YKOMIUIEKTOBAHHAas CIeLUAaIU3UPOBAHHOMN
IIPOMEXKYTOYHAs MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
arrecTanus KOMITBIOTEPAMH, IIPOTPAMMHBIM 00eCTIeYeHUEM
6. CamocTosTenbHas Kabuner mis caMocTOSTENbHOH pabOTHI, OCHAIICHHBIN
pabora KOMIIBIOTEPHON TE€XHMKOH € BO3MOXXHOCTBIO NOIKIIOYEHHS K

cetn «lHTepHeT», mporpamMmoll 3KpPaHHOTO YBETUYEHUS U
00€eCne4yeHHbII TOCTYIIOM B 3JIEKTPOHHYIO HH(OPMalMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Tpumeuanue: Konkperusanus ayautopuii u ux ocHamenue onpeaensercs OIIOIL.




