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1 ey 1 3a1a4M U3yYeHUS TUCHHUIIHHBI.
1.1 llean ocBOeHUS TUCHUILIHHDI.

®opmupoBanue HHYOPMAITMOHHONW KAPTUHBI MUPa, OCHOBAHHOW HA IOHUMAHUU CYLITHOCTH
U 3HaueHuss UHPOpPMALMU B Pa3sBUTHMM COBPEMEHHOIO0 HWH(POPMALMOHHOIO OOLIECTBA;
nproOpeTeHne yCTOMUMBBIX HABBIKOB cOOpa, XpaHEeHUs1 1 00paboTKH NH(pOpMALIHH.

Co3naHue HEOOXOIUMOM OCHOBBI Ui  HUCIOJb30BAHUS  COBPEMEHHBIX  CpEACTB
BBIUMCIUTEIbHON TEXHMKM M TPUKIAJAHBIX [POrpaMM IpU H3YYEHHH CTYyJIEHTaMH
€CTECTBEHHOHAYYHBIX, 00IEeNpOPeCCHOHATIBHBIX U CIIEHUABHBIX JUCLUIUIMH

OcBoenmue, MpeyCMOTPEHHOTO MPOrPaMMON, TEOPETHUECKOT0 MaTepuaa u NpuoopeTeHme
IPAaKTUYECKUX HaBBIKOB HCIIOJIb30BAHUS MH(MOPMALMOHHBIX CHUCTEM M TEXHOJIOTMH Ha 0aze
coBpeMeHHbIX [IK

1.2 3agauu M CHUILIUHEL.
OcHOBHBIE 33J]a41 Kypca Ha OCHOBE CUCTEMHOTO ITOAX0A:

— CHCTEMaTHYECKOE U3YUYECHHE SI3bIKOB IPOrPaMMUPOBAHUS BICOKOTO YPOBHS;

— QopmupoBaHue y CTYACHTOB 3HAHWI, YMEHUH U BIQJCHUN B 00JaCTH allTOPUTMH3AIIH
3a]1a4 BHIYMCIUTEIBHOTO XapakTepa 1 3aJa4 aBTOMaTU3UPOBAHHOM 00paOOTKU JaHHBIX;

— M3YYCHHE CIIOKHBIX CTPYKTYpP JAHHBIX M HUX MPUMEHEHUE NJisi PEUICHUs pa3IMyHBbIX
3a/1a4 00paboTKH JaHHBIX HA DBM;

— paclIMpeHHe MPEACTABIECHUNH O COBPEMEHHOM IPOIPaMMHOM OOECIEUEHUH, SI3bIKaX
MIPOrpaMMHUPOBAHUs BBICOKOTO YPOBHS;

— 3HAaKOMCTBO C COBPEMEHHBIMU TEXHOJIOTMSAMHU nporpammupoBanus — OOIl
TEXHOJIOTMEN U BU3YyaJIbHBIM KOHCTPYMPOBAHUEM IIPOrPAMM.

Lenu 1 3124 TaHHOTO Kypca BBITEKAIOT U3 HEOOXOAMMOCTH MPAKTUYECKOTO MPUMEHEHUS
OBM u 3akpemseHus MOJIY4YEHHBIX YMEHMH M HaBBIKOB pabOTBl CO  CpencTBaMu
BBIYUCIIUTENIbHOM TEXHUKH, IPUMEHEHUSl PA3JIMYHBIX SI3bIKOB M METOAOB IPOrpaMMHUPOBAHUS
JUISL KCCTIEIOBAHUSI MATEMATUYECKUX U MH(OPMALIMOHHBIX MOJEIEH.

1.3 MecTo JTUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHONH MPOrpaMMbl.

Huctunnuaa «OCHOBBI TPOTrPaMMHUPOBAHUS» OTHOCUTCS K ©Oa3oBoi uactu brokal
" IucuumauHel (MOIynH)" yueOHOro IMyiaHa.

Huctunnuaa «OCHOBBI MPOTPAMMHUPOBAHUS» SIBIIAETCS JIOTUYECKU U COJIEPIKATEIIbHO-
METOJIMYECKH CBfA3aHAa C TaKUMHM JIUCUUIUIMHAMU Kak «JlUCKpeTHas MaTeMaTHhKay,
«KoHCTpynpoBaHuE alTOPUTMOB U CTPYKTYp HaHHBIX», «llapaaurMel mporpamMMHUpOBaHUSI.
JlaHHas1 TUCUUIIIIMHA TTO3BOJISET 3aJI05KUTh OCHOBY JJIs1 U3yYEHUs MPOTPAMMUCTCKUX TUCUUILIINH
MpOPECCHOHAIBHOTO 1HKJIA, MPEAIIeCTBYeT TaKUM AUCHMIUIMHAM Kak «KoHCTpyupoBaHue
QITOPUTMOB U CTPYKTYp AaHHBIX», «[lapagurmel mporpamMmMupoBaHUs». SIBISIETCS JTOTUYECKU
CBSI3aHHOM C MaTeMaTHYECKUMM AUCITUIUTMHAMH, PacCMaTPUBAET OOBEKTHI TaKUX JUCIUILIAH
Kak «/luckpeTHass MaTeMaTHKa» C TOYKH 3PEHUSI IPOrPAMMHUPOBAHMUSL.

JI71st yCenrHoro OCBOEHUS TUCIUIUIMHBI CTYACHT JIOJDKEH UMETh 0a30BYIO TOJITOTOBKY TO
uH(popMaTHKe B 00beMe MPOTpaMMbl CPETHEN IIKOJIBI.

OO0yuaromuiics T0KEH:

—yMETh TIPEACTABIIATH YHCIO B PA3IUYHBIX CHCTEMaX CYUCICHHUS W BBITIOJHITH
apudmeTHyecKue AeWCTBUS B HUX;

—yMETbh CTPOUTH dIIEMEHTAPHBIC TUHEHHBIE aITOPUTMBI U OJIOK-CXEMBI aJITOPUTMOB,

—yMeTh KOAUPOBATh HHPOPMAITHIO;

—yMETh pellaTh JOTUYECKHUE 3aJauH.

1.4 IlepeyeHbp IUIAHMPYEMbBIX PpPe3yJbTATOB O0y4YeHUs] 10 JMCHUILUINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM NPOrPaMMBbI.
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N3yuenne naHHOW y4uyeOHOW MMCHMIUIMHBI HAmpaBiIeHO Ha (QopMUpOBaHUE Y
oOyuaromuxcs oowenpogeccuonanvuvix kommnereruii (OI1K)
No Nnnexc Conepxanue B pesynbrare u3ydenus: yaeOHOM AUCHUTUINHBI
o 1; KOMIIET | KOMIETCHIUH (W ¢ 00yJarommecs: TOJKHbI
| eHmuu 4acTH) 3HATh YMeTh BJIA/IETh
1. OIIK-2 | CriocoOHOCTBIO 1) crmocoOsI 6) yupaBiasTh 10) mnpuHIHIa
MIPUMEHSTh B | IPUMEHECHHUS B | ICPCOHAIBHBIM | MH
npodeCCHOHATLHON npoeCCHOHAN | KOMITBIOTEPOM | KOHCTPYHPOBaH
NeSTEIbHOCTH BHOM B ABTOHOMHOM | Sl CUCTEM
COBPEMCHHBIC SI3bIKH | ICSATEIBHOCTH | PSKUME UM B | aBTOMAaTH3aIHH
MPOrPaMMHUPOBAHUS M | COBPEMEHHBIX | COCTaBe POEKTUPOBAHU
S3bIKK 023 JTaHHBIX, | SI3BIKOB KOMITBIOTEPHOH | 1,
METOA0JIOTUU MPOrPaMMHUPOB | CETH; CO37aBaTh | AIEKTPOHHBIX
CHCTEMHOU aHWsI U SI3BIKOB | U1 Ooubnmuorek
WHXCHEPUHU, CHCTEMBI | 0a3 TaHHBIX, PEMAKTUPOBATh | KOJUICKIIUH,
aBTOMaTH3aIHH METOJIOJIOTUH | TEKCTOBBIC CETEBBIX
MIPOCKTHPOBAHWS, CUCTEMHOM JIOKYMEHTHI, TEXHOJIOTHUH,
AJIEKTPOHHBIC WH)KCHEPUHU JIEKTPOHHBIC 11) HaBbIKaMH
oubnmorexku ¥ | 2) Ha3HA4YCHHUE | TAOJUIIBI U | paboThI
KOJUICKIIH, CETEBBIC | M COCTaB 0a3bl aHHBIX C | TOJIH30BATEIIS
TEXHOJIOTHH, MPOrPaMMHOTO | IIOMOIIBIO u
OMOJIMOTEKH | TIAKEThI | 0OecreueHUs OJTHOT'O U3 | IPOTpaMMHUCTA
MpOrpaMm, MEPCOHATBHBIX | TEKCTOBBIX B
COBpPEMECHHBIC KOMITBIOTEPOB; | PEIAKTOPOB; UHTETPUPOBaHH
npodeccuoHaIbHBIE OCHOBHBIE 7) MONB30BATHC | BIX cpenax,
CTaHJapThI ITaIbI s CETEBBIMH | UCIOJIb3YIOLIHX
MH()OPMATMOHHBIX pelIcHMs 3a/1a4 | TEXHOJIOTUSAMH, | "OKOHHBIN
TEXHOJIOTHI1 Ha [1K; oubnuorekamu | uHTEpdeEiic";
3) coBpeMeHH | u naketamu | 12) ocHoBamu
bIC IpOTpaMM; UCTIOJIb30BaHUS
npodeccronan | 8) KOMITHIOTEPHOM
bHBIC HIOJITOTOBUTh TEXHUKOM u
CTaHIAPTHI 3amaqy ISt | HHGOPMAITUOH
UHPOPMAIIMOH | PEUICHHUS Ha | HBIMH
HBIX IIK, Bxmro4as | TEXHOJIOTHSIMHU.
TEXHOJIOTH; ee
4) COBpEeMEHH | MaTEMaTHYECKY

bIe
WHTETPUPOBAHH
bI€ CPEIIBI IS
pereHust
OCHOBHBIX
KJTacCOB
UHKECHEPHBIX U
SKOHOMHNYCCKHN
X 3aj1a4;

5) ocHOBHBIE
PUEMBI
AJIroOpUuTMHU3 a1
U u
POrpPaMMHPOB
AHUS HA A3BIKAX

10 TIOCTaHOBKY,
BBIOOp MeTozAa
pelIeHus,
OmHCcaHue
QIropuT™Ma U
COCTAaBJIEHHE
MPOrPaMMBI;
9)
CaMOCTOSITENTLH
0  TPUMEHSTH
KOMITBIOTEPHI
JUIS  PEHICHHS
yueOHBIX 3a/1a4,
UCTOIB3YS IS
9TOTO




Ne Nupeke Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCHUTUINHBI
Hle KOMIIET | KOMIIETCHINH (HIn e€ 0o0yYaroumecs: J0KHbI
| eHmuu Y4acTH) 3HATh yYMeTh BJIA/IETh
BBICOKOT'O COOTBETCTBYIO
YPOBHSI; IIHe
BO3MOKHOCTH, | HHCTPYMEHTAJIb
TIPUHIIAITBI HBIE CPEJCTBa;
MMOCTPOCHUS U | UCITOJIH30BATh
npaBuia BO3MOXKHOCTH
HCIIOJIB30BaHUS | COBPEMEHHOM
HauoOoce BBIYHCIUTEIBLH
pactpocTpaHeH | Ol TEXHUKH U
HBIX [TAKETOB MIPOTrPaMMHOTO
MPUKJIATHBIX obecreyeHus
nporpamm UL perIeHus
o0111eT0 WH)KEHEPHO-
Ha3HAYCHUS TEXHUYECKUX
3aJa4 M 3a7a4
IPOU3BOJICTBEH
HOM n
YIPABJICHYECKO

U IeATeNbHOCTH

2. CTpyKkTypa U coep:KaHue TUCHUIINHBI.

2.1 PacnpenesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIAM pPadoT.

nux

OOmast TpynoémkocTs muctMIbinHbl  coctaBiusier 10 3aus.en. (360 wacos),
pacripesiesieHle 1o BuaM padoT MpeCTaBIeHO B Ta0IuIe
(ona cmyodenmog ODO).
Bun yae6HO# paboTh Bceero CemecTpbl
4acoB (gacel)
1 2
KonTakTHas pabora, B TOM YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 174 72 | 102
3aHATHSA JIEKIIUOHHOTO TUIA 140 72 68 - -
JlaGopaTopHble 3aHITHS 34 - 34 - -
3aHATUS CEMUHAPCKOr0 TUIA (CeMHUHAPBI,
NPAKTHYCCKHUE 3aHSTHSI) j ) ) ] )
HWNnas koHTaKTHas padoTa:
Kontposs camocrosarensHoil padotsl (KCP) 12 8 4
ITpomesxxyrounast arrectauus (MIKP) 0,8 03 | 05
CamocrosiTesibHasi paboTa, B TOM YHcJe:
Kypcosas pabota - - - - -
[TpopaboTka yueOHOTO (TEOPETHIECKOT0) MaTepHasia 34 24 10 - -
BrinonHeHne WHANBUIYATbHBIX 3aJaHUN
(MHIMBHIyaTbHBIC 32/1a4H1, KOJUJIOKBUYM, KOHTPOJIbHBIE 50 30 | 20 - -
paboThI)
Pedepar - - - - -
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 17,8 10 7,8 - -




KonTpoJs:

IToaroToBKa K 3K3aMeHy 71,4 35,7 | 35,7

OO0masi Tpy10eMKOCTh Jac. 360 180 | 180 - -
B TOM YHCJI€ KOHTAKTHASA 1868 | 80,3 106,
padora 5
3a4. e 10 5 5

2.2 CTpyKTypa QM CHUIUIMHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI M UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTAHBL.

Pa3zesnpl mucuuIuinebl, u3ydaembie B 1 cemectpe (ounas ghopma)
KonuuectBo yacos
AyRuTOpHas BreayauropHas paboTa
No HanmenoBaHnue pa3nenos Beero pabora
q | Jgp | cpc | oMo
b
1 2 3 4 5 6 7
1. | OcHOBHBIE MOHATUS S3BIKOB 50 22 18 10
IPOrPaMMHUPOBAHHUS
2. | AnropuTMHUYECKre OCHOBBI HH()OPMATHKH. 54 26 18 10
AJNTOPUTMBI, UX CBOIMCTBA U CPEIICTBA
onucanus. Busyanuzamus anropuTMos.
ba3oBbie AITOPUTMUYECKHE CTPYKTYPHI
3. | OcHOBHBIE CTPYKTYPBI JAHHBIX 50 24 16 10
4. | O630p W3y4EHHOI0 MaTepuaia 17,7 12 5,7
5. | KonTpoas camocrosrensHoi pabotsl (KCP) 8
6. | [Ipomexyrounas arrecramus (MKP) 0,3
Hmoeo no oucyuniune: 180 12 64 35,7

[Tpumeuanue: JI — nexmuu, [13 — npaktudeckue 3austus / cemunapol, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTy/ieHTa

Pasyienbl iuCHUIUIMHBI, H3yvaembie B 2 cemectpe (ounas ¢popma)
KonnuectBo yacos
AynuropHas
Ne HanmenoBanue pazaenon Beero pabotra Brieayiopias padora
a1 | ap | cpc | KNP
b
1 2 3 4 6 7 7
1 | CpencrBa 00BEKTHO - OPUEHTHPOBAHHOTO 50 20 10 10 10
IPOTPaMMHUPOBAHUS
2 | Jlu"eliHble TMHAMHYECKUE CTPYKTYPHI 56 24 12 10 10
3 | CTpykTyphl TaHHBIX. AIITOPUTMBI Ha rpadax. 57 24 10 10 10
4 | O630p U3y4eHHOTO MaTepuaia u npuem 3auera | 14,5 2 7,8 5,7
5. | KonTpons camocrositensHoi pabotsl (KCP) 4
6. | [Ipomexyrounas arrecrarus (MKP) 0,5
Hmozco no oucyuniune: 180 68 34 37,8 35,7

[Ipumeuanue: JI — nexmuu, [13 — mpaktudeckue 3anstus / cemunapol, JIP — maGoparopHbie
3anstusi, CPC — camocrosiTenbHas paboTa cTyieHTa

2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3aHsATHS JEKIMOHHOI0 THIIA.




®dopma

Ne HaumenoBanue Coneprxanue pasjaena TEKYLLETO
pazzena KOHTPOJIA

1 2 3 4

1 OcHOBHbIE MOHATUS | DIIEMEHTHI U CTPYKTYPHI IaHHBIX, adaBut, umena, | K
SI3BIKOB BBIPQKEHUS, Olepauuu, onepaTopbl. CTpPyKTYpsl
MIpOrpaMMHUpOBaHus | MporpaMM. Armnmapar noanporpamm. Peanumsanms

JIOTUYECKHUX CTPYKTYP.

2 Anroputmuueckue | Buzyanuzanus aJITOPUTMOB. bazosrie | K
OCHOBBI aIropuTMudeckue CTpykTypsl Ilporpammsl  u
MH(OPMATUKH. noanporpaMmsl. [loanporpamMmsl, X Ha3Ha4YE€HHE
ANropuTMBI, UX n knaccupukanus. OdopmieHne MOAIPOrpamM,
CBOMCTBa U oOpalieHue K HHUM, T[epefadya MapaMeTpoOB.
cpeacTBa bubnnoreuynsle noanporpammel. Pemenue 3anay ¢
ONMCaHUsL. MIOMOIIBIO CTAHAAPTHBIX MPOrPaMM

3 OcHoBHbIE [lepeuncnumble U 1Mana3oHHbIE TUIBI JaHHbBIX. K
cTpyKTyphl JaHHbIx | CoctaBHble TUIBL. OO0IIast XapaKTepUCTHKA U

kiaccuukanusd. Perynspuseiil Tun. MHOromepHsie
MaccuBbl. L{erno4yky CHMBOJIOB M POrPaMMHBbIE
cpencTra ux 00padboTku. KoMOMHUPOBAHHBIN THIT
JAHHBIX. 3aIIUCHU U MOJIsA. 3alKCH C BApUAHTAMM.
Omnepatop npucoenuuenusi. MHOXXECTBEHHBIN TUTT
naHHbIX. [loHsiTHE KOHCTpYKTOpa. Onepauuu Haja
MHOKecTBaMH. DailIoBBIi TUIT JAHHBIX U €r0
ocobeHHocTH. TunusupoBannslie Qaitnel. [lonsTue
OydepHoii nepemenHoii. Pabora ¢ daitmamu
IIOCJIEI0BATENBHOrO AocTyna. Jlornueckue
ycTporicTtBa. TekcToBbIe (hailiibl U UX
ocoOeHHOCTH. TUnu3npoBaHHble Gailiibl U IpsIMoOn
JOCTYIL.

4 CpenctBa 00bekTHO | OOBEKTHO-OPUEHTHPOBAHHAs pa3paboTKa; K
- MHKAICyJIauus 1 "HGOPMAIIMOHHOE YIPSITHIBAHUE;
OPUEHTUPOBAHHOTO | OTAEJIECHUE ONMCAHUS MOBEJAECHHS OT pealn3aluy;
MIPOrpaMMUPOBAHUS | KJIACChI, OJKIACCHI M HACIIEIOBAHMUE;

NOTUMOP(U3M; HepapXusl KIACCOB; CTATUYECKHE U
BUPTYaJIbHbIE METO/IbI; TUHAMUYECKHE OOBEKTHI;
coOpaHus KJIACCOB U MPOTOKOJIbI B3aUMOICHCTBHUS;
MIPOrpaMMHPOBAHHUE HA OCHOBE 111a0JIOHOB.

5 JIunelinpie Junamnueckue cniucku. OHOHANPABIICHHBIE U K
JUHAMHYECKHE nByHarnpasieHHble. Ctek. Ouepenp. Jlek.

CTPYKTYpBI MopenupoBaHne cTeka U 04epeIn ¢ TOMOIIBIO
MacCHBOB, C TIOMOLIbIO JUHAMHUYECKUX CIIHUCKOB.
HepeBns. O0X0b1 1epeBbEB. JlepeBbs TOMIHOTO
TIOUCKA.

6 CtpykTyphI AJITOPUTM ONpeAesIeHUS IUKIOB K
JTAHHBIX. ANTOpPUTMBI INIAHUPOBAHUS IPOLIECCOB
AAropUTMBI Ha | AnropuTtmsl o0xoaa rpada
rpagax. HaxoxneHne kpaT4aiero myT1

Haxo>1<)1eHHe MHWHHUMAJIBHOI'O OCTOBHOI'O ACPEBA

K — xomnokBuym




2.3.2 3aHATHSA CEMUHAPCKOI0 THIA.
3adTusl CEMUHAPCKOT0 THUIIA HE IIPEAYCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHSITHS.

2 cemecTp
dopma TEKyIIEero
Ne HaumenoBanue nabopaTopHbIx paboT p yu
KOHTPOJISI
1 2 3

1. |O0BexTHI

Perenue 3a1a4, 0T4ET 110
naboparopHoii pabore

2. |/luHaMH4YeCKuE CIIUCKH

Perenue 3a1a4, oT4ET M0
naboparopHoii pabore

3. I[CpeBBH JBOMYHOI'O ITOHNCKAa Pemenne 3aaa4, OTYCT I10

nabopaTopHo# paboTe

4. |HeopueHntupoBaHHbIE rpadbl Pemenue 3anay, oTueT no

nabopaTopHo# paboTe

5. |OpuentupoBaHHbie Tpadbl

Pemenue 3amay, oryer o
nabopaTopHo# paboTe

2.3.4 IlpumepHasi TeMaTHKA KypPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBbie paboThl HE IPETyCMOTPEHEI.

2.4 Ilepeyennb yueOHO-

METOAUYECKOro odecreyeHus: AJis CaMOCTOATeIbLHOM pa60T1)1

o0yyarommxcsi Mo JMCHUIINHE

HepequL y‘le6HO'MeTO,Z[I/I‘{eCKOFO obecrneueHUs JAUCITUITIIMHBI

Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
1 2 3
1 Pemenue Cranmaptsel  oQOpMIIEHUS MCXOJHOIO KOJa TMporpamMMm H
WH/IMBUIYAIIbHBIX 33/1a4 [COBPEMEHHBIE UHTETPUPOBAHHBIE cpensl pa3paboTku
IPOrPaMMHOTO obecrevyeHus: yueb.-metoa.nmocodue/
10.B.Kons1oB [u ap.]. — Kpacuogap:Kybanckuii roc.yu-t, 2015.-
11lc., YTBEPKJICHHBIE kaeapoit UH(POPMALMOHHBIX

TexHosorui, nporokos Ne 7 ot 09.04.2015 r.

2 |Otuer no nabopaTopHOH
pabore

Cranmaptsel  oQopMIIEHUS MCXOJHOIO Koja IMporpamm u
COBpPEMEHHBIE UHTETPUPOBAaHHBIE cpensl pa3paboTku
IPOTPaMMHOTO obecrieyeHus: yueb.-meroa.nmocodue/
10.B.Koms1oB [u ap.]. — Kpacaogap:Ky6anckuii roc.yu-t, 2015.-
111c., YTBEPKICHHbIE kaeapoii UH(pOPMAIIMOHHBIX

TEeXHOJIOTHH, MpoToKoJ Ne 7 ot 09.04.2015 1.

VY4eOHO-METOMNYECKUAE

MaTepuaibl JUIsl CaMOCTOSITENIbHOM pPaboThl OOydaromuXxcsl U3

YHCIIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10poBbst (OB3) mpenocrasnsorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3I0POBbS U BOCTIPUATHS HHPOPMAIIH:

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JInst AL ¢ HapyIeHUs MM CITyXa:




— B IIeYaTHOM opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

J1J1s1 JIT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3JIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TMEepPeYeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

[TpumenstoTcs cienyrone 0opa3oBaTeIbHbIE TEXHOIOTHH.

[IpoGnemusbie nekuuu «PexypcuBHbIE aNnrOpUTMbL), «MOJETUPOBAHUE CTEKAY.

Ha naGopaTOpHBIX 3aHATHIX HCIIOJB3YETCS METOJ MANbIX TPYII, pa300op MpakTUYECKUX
3aJa4 U KeWcoB, TEXHOJIOTUs (haceTHOTO MOCTPOCHUSI YUeOHBIX 3ajay.

I[JIH Jun ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMHA 300POBBA NPCAYCMOTPCHA OpraHu3anus
KOHCYJIbTAIMH ¢ UCIOJIb30BaHUEM JIEKTPOHHOMN MOYTHI.

4. OueHoOYHbIE CPEICTBA VISl TEKYIEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTeCTALMH.

3auemno-3K3ameHayUOHHbIE MAMePUasl OJisl NPOMEIICYMOYHOU ammecmayuu
(aK3amen/3auem)
Ilepeyens IK3aMeHALMOHHBIX BOIPOCOB
Cemectp 1
ANTOpPUTM U €ro CBOMCTBA.
MarmmuHHbIN A3bIK. TpaHcaanus
OyHKIUY SI3BIKOB TIporpaMMupoBanns. OCHOBHBIE CBOMCTBA S3BIKOB IPOTPAMMHPOBAHUSI.
OCHOBHBIE aCNE€KThI U3Y4YEHUS S3bIKOB IPOrPaMMHUPOBAHUS
MeTasi3pIKi OTIMCAHUS SI3BIKOB MPOTPAMMHUPOBAHHUS
BupryansHas MammmHa
Tuns! omm6oK, pacno3HasaeMbie BM
CrpykTypa nporpamMmmbl
[Tonsitue Tnna. CTpyKTypa TUIIOB S3BIKA
0. LlemouucneHHbIE TUIBL.
11. CumBOJIBbHBIN TUTT
12. ByneBckuii (Jlorudeckuit) TUII
13. BelecTBeHHBIE THIIBI.
14. Onwucanue nepeMeHHbIX U KOHCTAHT
15. Apudmernyeckue onepamun
16. VYcnosnas onepauusi. BeipakeHus
17. Tlopa3psHble onepanuu sS3bIKa
18. Omnepatops! s13b1ka. OniepaTop MpUCcBauBaHUs
19. CpencTBa BBO/Ia-BBIBOJIA
20. YcnoBHbIl onepaTop. BiIoXkeHHOCTh yCIOBHBIX ONEPAaTOPOB
21. Omepatop BeIOOpa
22. OmnepaTopsl IIUKIJIA
23. OmepaTopsl Iepexoia
24. O6paboTtka nocnenoBaTensHocTell. [IporpamMmmupoBanue apupMeTH4ecKux UKIOB
25. O0OpaboTka mocieaoBaTeIbHOCTEH. MTepaimoHHbIe THKITBI
26. IIporpamMmupoBaHuE BIIOKEHHBIX LIUKIIOB
27. KoHCTpynpyemble THITBI
28. PerynspHble TUIIBI
29. OOpaboTKa 0JTHOMEPHBIX MAaCCHBOB

BOoo~NoORWNE



30. Kiaccel 3ama4 mo 06paboTKe MacCHBOB

31. 3apmaum 1-oro kimacca. O6ocHOBaHME BEIOOpA CTPYKTYPHI JAHHBIX

32. 3amauum 2-0ro KJjiacca

33. 3anmaum 3-oro kiacca

34. 3apmauu 4-oro kJiacca

35. Meroasl copTupoBku. O0IIas MOCTAHOBKA 33/1a4H

36. OueHuBaHUE ANTOpPUTMA

37. Merox moucka ¢ 0OMeHOM (COPTHPOBKA MOCPEACTBOM BHIOOPA)

38. Anroput™m «lly3bIpbKay»

39. YenHouHas COPTHPOBKA (COPTUPOBKA BCTABKAMH )

40. Merop mmoacuera

41. Merton napHbIX CpaBHEHUN

42. JIBymMepHBIC MaCCHUBBI

43. OyukuUU

44, TIporotun GyHKIHH

45. Tlapametps! pynkiun. [lepenaya mo 3HaUYeHUIO

46. Ilepenada (hakTUUECKUX MMAPaAMETPOB IO aAPECy

47. JlokanbHble U TI00aNbHbIE IEpeMeHHbIe. O0IaCTh BUAMMOCTH IEPEMEHHBIX
48. ITapameTpsl CO 3HAYECHUSMH 10 YMOJTYaHUIO (HE0OsI3aTeIbHBIC TAPAMETPHI)
49. Tleperpy3ka ¢pyHKIUN

50. Pekypcus

51. beicTpas copTupoBKa

52. Ilabmonsl GyHKIUI

53. VYxkazarenn

54. JluHaMHUYeCKHE IEPEMCHHbBIC

55. Omepanuu ¢ ykazareiasiMu

56. Cchuiku

57. JluHamMu4yecKue MacCHBBI

58. Ilepenaua MaccMBOB Kak MapamMeTpoB B (GYHKIIHIO

59. Konctpynpyembie THITBI

60. Ilepeuncisiemble TUIIBI

61. Crpykrypsl

62. O0benuHEHNS

Cemectp 2

HNHdopmannoHHble CTPYKTYpbl. JIMHENHbIe AMHAMIUECKUEe HH()OPMAIIMOHHBIE CTPYKTYpPHI
Crek. Ouepens. Jlek.

Monenuposanue JIIMC cpencrBamu si3pika. MoaenupoBaHue CTeKa
MogenupoBanue odepeau.

Kounbuesoii 6ydep.

OpnHoHamnpaBieHHbIE cUCKU. [locTpoeHne, OCHOBHBIE ONEPaAIUH.
JIByHanpaBieHHble cucku. [locTpoeHne, OCHOBHbIE ONEpalty.

HepeBps

. Knaccer

10. BBoa-BeiBoA. CHcTeMa yrpaBiieHUs] BBOJJOM-BBIBOIOM.

11. Merons! noctyna. Metku daitnos. OTKpbITHE U 3aKkpbITHE daiinos. bydepuzamus BBoja-
BBIBOJIA

12. Jlornyeckue u Gusnueckue Qaiinsl. O6mue onepanuu Haj Gaiinamu

13. OpuentupoBannsie rpadbel. OcHOBHBIE omnpeneneHus. lIpeacraBieHnss OpuEeHTHPOBAHHBIX
rpa¢os.

14. AT/ nns opueHTHpOBaHHBIX rpadoB. OCHOBHBIE OMEPATOPHI.

15. 3angaua HaxoXAEHUS KpaTyaliero myTu. AIroputm JIeikcTpsl.

16. HaxosxneHne KpaT4alux MyTed MeXTy mapamMu BepinH. Anroputm droiiaa.

LCoNoOA~RWNE
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17. Tlowck neHTpa OpUEHTUPOBAHHOTO Tpada.

18. O6xon opuenTHpoBaHHbIX TpadoB. [Touck B riyOuny.

19. Anroput™M HaxoKIEHUS CUIIBHO CBSI3HBIX KOMIIOHEHT.

20. IlpencraBneHne HEOPUEHTHUPOBAHHBIX IpadoB. OCTOBHBIE JIEPEBbS MUHUMAILHONW CTOMMOCTH.
OCHOBHBIE IOHATHSL.

21. Asropurm [puma.

22. Aunroputm Kpyckana.

23. Tlouck B mmMpHHY Ha HEOPHEHTUPOBAHHOM rpade.

24. 2-3 nepeBbsi. OCHOBHBIC TIOHSTHS.

25. Bcraska s1emenTa B 2-3 1epeBo.

26. Y naneHue anemMeHTa u3 2-3 nepesa.

27. O0mas cxema KOMITHJISIIH.

28. Nudopmarmonnsie Taduiel. Cranep.

29. CemanTrnueckue noanporpammsl. [Ipomesxxyrounsie (hOpMBI TPEACTABICHHS IPOTPAMM.
30. Opranu3anus TabIHI] CHMBOJIOB.

31. 3amava kKoymM3uN. MeTo/ pexemnpoBaHusl.

32. 3anava KoyM3uu. MeTos 1enovek nepernoyHeHms.

Ilepeuenv komnemenyuil, nposepsemvix oyerounvim cpeocmeom. OIIK-2 — CrocobHOCTD
OPUMEHATh B MPOPECCHOHATBHON JESTeIbHOCTH COBPEMEHHBIE S3BIKHM NPOrPaMMHMPOBAHUS U
s3pIKM  0a3 JTaHHBIX, METOJOJIOTHH CHCTEMHOW WHXCHEPHH, CHUCTEMbl aBTOMAaTH3aIUU
IPOEKTUPOBAHUS, JIEKTPOHHbIE OMOIMOTEKH U KOJUIEKIIMHU, CETEBbIE TEXHOJIOIMH, OUOINOTEKH U
IaKeThl IMPOrpaMM, COBPEMEHHBIE NPO(PECCHOHATBHBIE CTAaHIAPTHI  MH(POPMAIIMOHHBIX
TEXHOJIOTUI

3agaum K 3K3aMeHAIMOHHBIM OMJIeTaM
Cemectp 1

3agaua 1
C kiaBuaTypbl 3alOJIHICTCS MAacCUB JaHHBIX (KOJIMYECTBO 3JIEMEHTOB B HeM paBHO Lim). U3
MCXOJIHOTO MacCHBa TMepenucarh B (ailyl TOIBKO T€ JIEMEHTHI MacCHBa, CyMMa YETHBIX (P
KOTOpbIX Oonblie 3anaHHoro uucina K. BeBectu pesynbrupyromuit ¢aitn. Ilouck cymmbl
YEeTHBIX LU(]p unciaa opOpMUTh B BUJE PYHKIIUH.

3anaua 2
C wIaBMaTyphbl 3aMOJHIETCS MAcCHB JaHHBIX (KOJMYECTBO AJIEMEHTOB B HeM paBHO Lim). U3
HCXOJIHOTO MacCuBa MepenucaTh B Gailil TOIBKO T€ IEMEHThl MacCHBa, KOJIMYECTBO MATEPOK U
JIBOEK KOTOpBIX paBHO 3anaHHoMy uuciay K. BeiBectu pesynprupyromuii ¢aiin. Ilouck
KOJINYECTBA MSTEPOK U IBOEK B UUCiie 0QOPMUTH B BUJE (DYHKIUH.

3amaya 3
C kiaBuarypbl 3amonHseTcs (aiiia JTaHHBIX (KOJMYECTBO 3JIEMEHTOB B HeM paBHO Lim). U3
ucxonHoro (aiiia mepenucaTb B MacCUB TOJIBKO T€ JIEMEHTHI (aiiyia, y KOTOPBIX POBHO TpHU
HEUeTHBIX JenuTens. BwiBecTn pesynabTupyronmii maccuB. [loMck KoJuMYecTBa HEYETHBIX
nenuTeneit oGopMuTh B BUjie (QYHKIIHH.

3anaua 4
C kimaBHATypbl 3amoiHseTcs (aiin JaHHBIX (KOJIMYECTBO JJIEMEHTOB B HeM paBHO Lim). U3
UcXonHoro (aitnia nepenucaTb B MacCUB TOJBKO T€ AJIEMEHTHI (paiiia, 3HaueHHUE KOTOPBIX HE
pPaBHO MaKCHUMaJbHOMY 3JIEMEHTY (ailla 1 MMeeT He MEHee TPEeX YETHBIX JenuTens. BeiBectn
pe3yabTUpyromii MaccuB. [lonck KonndecTBa YeTHBIX JenuTeneil opopMUTh B BUIE QYHKIIUU.

Cemectp 2
1. O6bekr 1: mome — OAHOMEpPHBIH MAacCCHB; METObI: OCHOBHBIE METOJBI PabOTHI C
OTHOMEPHBIM MAaCCHBOM; HaWTH HaWMEHBIIUN DJIEMEHT MacCHhBa, CpPEAH DJIEMEHTOB,
npuHaUIeKaui [a;0b]; HailTh KoIMYecTBO MPOCTHIX AIIEMEHTOB.
OOBekT 2: moje — MaTpWla; METOABI: BBOJA-BBIBOJ MATPHIIB; HAHTH HOMepa CTPOK, B

KOTOPBIX €CTh XOTsI OBl OJMH MPOCTOM 3JIeMEHT (HacleqOBaHUE); HAUTH CyMMYy HaMMEHBIIUX
SJIEMEHTOB Ka)kJI0HW CTPOKH, U3 Auarna3ona [-6;8].

11



Hcnonp30BaTes HacieIoBaHUE.

2. Tloctpouth pdepeBO [BOMYHOTO TOWCKAa. Ecmm B JepeBe HEYETHOE KOJIUYECTBO
COBEPUICHHBIX 3JIEMEHTOB, TO 3aMEHUThH BCE HEUETHBIE JIEMEHTHI UX KBaJpaTaMHu.

3. OObexT 1: mojme — OJHOMEpPHBIM MAacCHB; METOJbI: OCHOBHBIE METOABI PAaOOTHI C
OJIHOMEPHBIM MAacCCHUBOM; ONPEICIUTH SIBJISAETCA JH DJIEMEHT COBEPIIEHHBIM YHCIOM; HaWTH
CyMMY 3JIEMEHTOB, KOJTMYECTBO U(P B KOTOPHIX HE MEHEE 3.

OObekT 2: moyie — MaTpuIla; METObI: BBOJ-BBIBOJ] MaTpPHUIIbI; €CIM B CTOJIOLE HE MeHee 2
COBEPIICHHBIX 3JIEMEHTOB, TO OOHYIHTH €ro; HAWTH HOMEpP CTPOKH, B KOTOpPOH cymMma
3JIEMEHTOB C KOJIMYECTBOM I p HE MeHee 3 MaKCUMalbHa.

Hcnonb30Bath HacIeq0BaHUE.

4. Tloctpouth JAepeBO ABOMYHOTO MOMCKa. BepHO, T YTO YABOGHHOE MPOU3BEACHUE
JTUCTHEB JIEPeBa HE KPATHBIX S5, OOJIBIIIE TPOU3BEICHUS COBEPIICHHBIX SJICMEHTOB.

Ilepeuenv komnemenyuii, nposepsiemolx oyenounvim cpeocmeom.: OIIK-2 — CriocobHOCTH
MPUMEHSTh B MPO(PECCHOHAIBHON IEATCIHHOCTH COBPEMEHHBIC S3BIKM MPOTPAMMHPOBAHUS U
A3bIKM 023 JIAaHHBIX, METOAOJOTMH CHUCTEMHOW WH)XEHEPUH, CHUCTEeMbl aBTOMAaTU3ALUU
MIPOSKTUPOBAHHUS, FIICKTPOHHBIE OMOIMOTEKN U KOJIJICKIIUHU, CETEBBIC TEXHOJIOTUH, OUOITMOTEKH U
MaKkeThl MPOrpaMM, COBPEMEHHBbIE Mpo(deccCHOHANbHBIE CTaHAApThl HMH(POPMAIMOHHBIX
TEXHOJIOTUI

Bonpocs! 1151 KOIJIOKBHYMOB
no aucuumniauie OcHOBbI NPOrPaMMHPOBAHUS
Cemectp 1
Bapuanrt 1

1. Tlonstue meta-s3bika. BH®. [Ipumepsr
Omnepatop BeiOOpa. [Ipumepsr.
3. Jlana xBajpaTHas MaTpHIa BEIECTBEHHBIX uucen NXN. Hailtu HanGonbmumil mo Moaysto

AJIEMEHT CPEIH 3JIEMEHTOB, JIEKAIINX Ha TOOOYHON JUaroHaIu.
4. JlaHa mocienoBaTeNbHOCTD LENbIX YHCell, OKaHYMBaroLascs HyiaeMm. Halitu konndectBo
yucell, cyMMa U@ p KOTOPHIX YETHA.
JlaH MaccuB CUMBOJIOB. SIBJIsIeTCS JIM OH CUMMETPUYHBIM MacCUBOM IIU(p?
[Tycth (X, Y) — KOOpJMHATHI TOYKH Ha TIOCKOCTH. COCTaBUTH OYyJIEBCKOE BBIPAXKCHUE,
KOTOpO€ IPUHHMMAET 3HaueHue true Ttorga M TOJNBKO TOTAA, KOTJa TOYKA MPHUHAJIEKUT
3alITPUXOBAHHON 00JIaCTH.

N

oo

¥=1ix
2
] \ ——— b3
_._____\\ 2
Bapwanr 2

1. YwucnoBble TUIIBI.

Omneparop nukia ¢ noctycioBueM. CUHTaKkcuc, ceMaHTuka. [IpumMepsl

3. [lana xBajpaTHas MaTpHIla IEIbIX YUcea NXN. 3aMEHUTh HYJIEM 3JIEMEHTHI C MOCeIHEeH
upoit paBHOMN 2 cpesiy AJIIEMEHTOB, JISKALIUX Ha TJIABHOM TMaroHaiu.

no
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4. Jlana moCIIeIOBATEIBHOCTh IIEBIX YHCEN, OKaHuMBaromiasics -1. Haiitm cpennee
apudMeTHIecKoe YUCell, KOJIMIECTBO UMD B KOTOPHIX YETHO.

5. Jlan MaccuB IeNbIX 4YHCeN. SIBIAETCS JIM OH YIOPSAOYEHHBIM I10 YOBIBaHHMIO U
COJIEpXKAIINM TOJBKO MOJIOKUTEIbHBIE KpaTHbIE 3 yucna?

6. Ilycts (X, Y) — KOOpAMHATHI TOYKH Ha IIOCKOCTH. COCTaBUTH OYJIEBCKOE BhIpakeHUE,
KOTOpO€ MPUHUMAET 3HaueHue true Torga u TOJBKO TOr/a, KOTa TOYKA MPUHAIJICKHUT
3aIITPUXOBAHHOM 00JIACTH.

Y=l
2
\
2 \\"""‘-—-—-_ x
_._____\\ 3
Cemectp 2
Bapuant 1

1. AAropuT™M COPTHPOBKHU BHIOOPOM (C OOMEHOM)
Cucrema ympaBieHUs BBOJOM U BBIBOJIOM (paiiioB
3. Tloustre napopmMannoHHOH cTpyKTypHl. Junamuyeckas C. Ouepens.
BapuanT 2
AJNTOPUTM COPTUPOBKH IOJICYCTOM
2. TunuzupoBaHHBIC (HAKITBI
3. Tlonstre napopmannorHoit ctpykTypsl. JJunamudeckas UC. Crexk.

Ilepeuens komnemenyuii, npogepsiemvix oyenounvim cpeocmeom: OIIK-2 — CnocoOHOCTD
MPUMEHSTh B NMPO(PECCHOHAIBHON JEATCILHOCTH COBPEMEHHBIC SI3BIKH MPOTPAMMHUPOBAHUS U
S3bIKM 023 JIaHHBIX, METOJOJOTHH CHUCTEMHOW WH)XEHEPHH, CHUCTEMbl aBTOMAaTH3allUU
MIPOCKTUPOBAHUS, JIEKTPOHHBIE OMOIMOTEKH U KOJUICKIIUH, CETEBbIC TEXHOJIOTUH, OMOINOTEKN U
MakeThl MPOrpaMM, COBPEMEHHBIE TMpodeccuoHaNbHbIE CTaHAApTHl  MH(POPMAIIMOHHBIX
TEXHOJOTHI

no

=

KommiekT 3aganuii 1Isi KOHTPOJIbHOH PadoThI
no aucuuniIuHe OcHOBbI NPOrPpaMMHPOBAHUS

1. Tema O6paboTka MaccuBOB

Bapuanr 1

1. [an maccuB nensix uncen. HailTu mpousBeneHue 3J€MEHTOB, B 3allCH KOTOPBIX POBHO JIBE
udpsl 2. OPopMHUTE JOrHUYECKYIO (PYHKIMIO, MPOBEPSIOIIYI0 HalMuue ABYX LHUpp 2 B yucie.
Hanunune ocHOBHOM nporpaMMbl 0053aTeIbHO.

2. JlaH MaccHB IIeNBIX 4YHCEN. 3aMEHUTh OTpHULIATENbHBIE 3JIEMEHTHl MaccuBa Ha CyMMY
WHJECKCOB TIOJIOKUTENBHBIX 3JeMEHTOB. OQOpMHUTH PEKYPCUBHYIO (YHKIMIO BBIYMCICHUS
cyMMbl. OGOpMHUTH PEKYpCHUBHYIO IMpPOLEAYPY 3aMEHbI 3JIEMEHTa Ha HEKOTOpBIA IMapamerp.
Hanuuue ocHOBHOM MporpaMMbl 00513aTENBHO.

3. [lan maccuB cTpoK. BriBecTr HOMepa HECUMMETPUYHBIX CTPOK, HAYMHAIOLIUXCS C OYKBBI.

4. Jlan maccuB MH(pOpPMalMM O COTPYIHHUKAX: GamMumiusd, cTax, 3apmiata. Haitu dammmun
COTPY/AHUKOB, 3aKaHYMBAIOIIMECS HAa «OB», CTaX KOTOPBIX YMCIO OoJjbllee 3agaHHoro ynucia K,
a 3apIulata TPEX3Ha4YHOe YUCIIO.

2. Tema OOpaboTka (haitioB
Bapuanr 1
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1. Jlan tekctoBwIi ¢aiin. Halith HOMepa CTpok, comepkamue muGpbl BO BTOPOH IOJOBHHE
CTPOKH.
2. Jlan daitn 3anuceii: dhaMuius COTpyIHUKA, CTaX, MOJI, 3apIuiaTa. 3anucaTh B HOBBIN (aiin
damMuIuM COTPYAHUKOB, HAUMHAIOUIMECSd Ha «A», XEHIIMH, C MaKCUMalbHOW Mo (ailmy
3apIUIaTOi U CTaXKEM — MPOCTHIM YHCIOM (HCIONIb30BaTh PYHKIIHIO).
3. Jlan oJHOHANpaBJICHHBIA CIHUCOK CHUMBOJOB (IMOCTpOUTH). Ecin OH HEe ymopsao4YeH Io
BO3PAaCTaHUIO, TO YAAJIUTH BCE *, 10 KOTOPBIX UAET LHUPpa.
4. Jlan maccuB 1enbIXx uucen. [locTpouTh AByHampaBJIEHHBIM CHMCOK, COJEPKaIMil TOJBKO
YETHBIE 3JIEMEHTBl UCXOJAHOr0 MaccuBa. Eciii CIUCOK HE CONEP’KUT OTPHUIATENbHBIX 3HAYCHUH,
TO BCTAaBUTh MEXIY ABYMS JJIEMEHTaMH, OTJIMYAIOMMHUCA HE Oojiee 4yeM Ha 2, HOBBIM CO
3HaYE€HUEM MAaKCHUMAaJIbHOTO.
3.Tema O6paboTKa CIUCKOB
BapuanT 1

1. JlaHo n1Ba 0JlHOHANPABIEHHBIX CIIUCKA LEIBIX Yyncesl. ONpenenThb: eCTh JIU BXOKICHHUE

MOCIIEIHETO 3JIeMEHTa CIUCKa | B CIIUCOK 2.

2. Jlan nByHampaBJICHHBIH CIIHUCOK. Beraucauts N*X1*Xn+(N-1)*X2*Xn-1+. .. +1¥Xn*X1.

Ilepeuensv xkomnemenyutl, nposepsiemvix oyenoynvim cpeocmeom.: OIIK-2 — Crnoco6HOCTH
IPUMEHSTh B NPO(PECCHOHAIBHON JESITEIbHOCTH COBPEMEHHBIE SI3BIKM MPOIPAaMMHUPOBAHUS U
S3bIKM 023 JIAaHHBIX, METOJOJOTHMH CHUCTEMHOW WH)XEHEPUH, CHUCTEMbl aBTOMAaTH3AlUU
IPOCKTHPOBAHUS, JICKTPOHHBIE OMOIMOTEKH 1 KOJUIEKIIMU, CETEBbIC TEXHOJIOTHH, OMOIHMOTEKH U
MaKkeThl MPOrpaMM, COBPEMEHHBIE TMpodeccuoHalbHbIE CTAaHAAPThl  MH()OPMALIMOHHBIX
TEXHOJIOTUI

KommuiekT pa3HOypOBHEBbIX HHAUBUAYAJIBHBIX 32124 (3a4aHNI)
1o aucuuruiiHe OCHOBBI MPOrPAMMHUPOBAHUS

1.0neparopsbl nuKiIa
1. lana memycTas mocnenoBaTeNbHOCTh PA3MYHBIX HATYPaTbHBIX YHCEN, 3a KOTOPOM
crneayet HOMb. OnpeaeuTh MOPSAKOBbIA HOMEp HauMeHbIero u3 Hux (While).
2. lana TOCIENOBAaTENbHOCT, M3 N 1edblX unced. ONpenenuTh, €O  CKOJIbKHMX
OTpHUIATENIBHBIX YKceN oHa HaunHaetcs (for, while).
3. laHo NEeHCTBUTENBHOE X. BBIYMCINTL NPHOIMKEHHOE 3HAYEHUE OECKOHEYHONW CYyMMBI

(cymMMmy nepBBIX N claraeMseix):
2 3

X
X+—+—+... (abs(x)<1).
2 3
4, [aHo: HarypasbHOE 4uCIO N, JOEWCTBUTENbHBIE uMCia a1, ..., an. B
MOCJIEA0BATEIBHOCTH a1, ..., dn ONPEIETUTh YHUCIO COCEACTB JIBYX YUCEI PA3HOr0 3HAKA.

5. Jlano umcio N. OnpenennTh, ABIAETCS JIU OHO TIPOCTBIM.

6. Mano n uncen. ONpenenuTh, CKOJILKO W3 HUX OOJBILIE MPEABIIYIIEr0 U MOCIIEAYIONUX
YHCel.

7. Jlana HemycTas MOCJIEN0BATENBHOCTh HATYPAIBHBIX YHCEN, 3a KoTopoil ciexyer O.
Bbraucnute cymmy TeX U3 HHUX, OPSAAKOBBIE HOMEpa KOTOPBIX — uyncia @uboHaqyuu.

3. OpHOMepHBbIe MAaCCUBBI

1. lansl peicTBUTENBHBIE 4dHCIA a1, a2, ..., an. EcCIM B pe3yiabTare 3aMEHbI
OTPUIATENLHBIX YJIEMEHTOB MOCJIEIOBATEILHOCTH a1, 82, ..., 8n UX KBaJpaTaMu dJIEMEHTHI OyayT
00pa3oBBIBaTh HEYOBIBAIONIYIO TIOCIEA0BATEIIBHOCTD, TO MOJTYYUTh CYMMY DJIEMEHTOB UCXOHOU
MOCJIEIOBATEIbHOCTH, B MNPOTHBHOM CIIy4a€ KaKAbIM MATHIM AIIEMEHT 3aMEHUTh CpPEIHUM
apuMETUYECKUM OTPHUIATSIIBHBIX YHCEIL.

2. Jlan maccuB 1enbix uucen. Haiitu cpennee apudMeTHUeCcKOe MPOCTHIX 3JIEMEHTOB
MacCHBa.
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3. Hanbl ymcna ai, az, ..., an, [lepecTaBUTh 3JIEMEHTHI MTOCIICOBATEILHOCTH a1, a2, ..., an
Tak, YTOOBl CHayalla pACMOJOXWINCh BCE HEOTPUIIATENBbHBIE JJIEMEHTBHI, a TIOTOM BCE
oTpuniaTelibHbie. IlopsAgOK Kak CcpeAd HEOTPHUIATENbHBIX 3JEMEHTOB, TaK M  CPEIu
OTPUIATEIILHBIX, JIOJDKEH OBITh COXpPAaHEH MPEKHUM. 3aTeM MEPEeCTaBUTh JJIEMEHTHI TaK, YTOOBI
CHavaJja IIUTH YETHBIE DJIEMEHTEI, 3aTEM HEYETHEIE.

4. Jlanbl ACHCTBUTEIbHBIC 4MClIa a1, a2, ..., an. OcraBuUTh 0€3 HM3MCHCHHUS
MOCJICI0BATEIBHOCTh a1, 82, ..., @n, ©CJIM OHA YIOPSAJAOYCHA IO HE YOBIBAHHIO WM IO HE
BO3pPACTaHHWIO, B TMPOTUBHOM CIIy4ae YAAIUTh U3 MOCIEAOBATEIHLHOCTH TE OSJIEMEHTHI,
MOPSITKOBBIE HOMEpPa KOTOPBIX KpPaTHBI YETHIPEM, COXPAHHMB MPEKHHUM IOPSJIOK OCTABICHHBIX
3JICMEHTOB.

5. JlaHo: JeWCTBUTEIbHBIC YKCIA a1, ..., @n, P, HATYpaJdbHOE 4YHCIO Kk (a1<=a<=...<=ap,
k<n ). Yaoanute u3 ai, ..., an 3MeMeHT ¢ HOMepoM k (T.e. ak) ¥ BCTaBUTH DJIEMEHT, PAaBHBIN P,
YTOOBI HE HAPYIIHIACH YIOPSAI0YEHHOCTb.

6. [laHbl AeHWCTBUTEIBHBIC YHUCHA C1, ..., Cp, d1, ..., dg (C1<=C2<=...<Cp, d1<=02<=...<=dg).
BHecTH emuHyr0 yHOpsIOY4eHHOCTh B C1, ..., Cp, O1, ..., g, momyuus fi, fo, ..., fpsq Takme, uro
fi<=fr<=...<=fp+q. Uncno cpaBHEeHUH HE TOHKHO IPEBOCXOIUTH Pt(.

7. Ilyctb naH MaccuB ai, ..., an. Tpedyercst mepecTaBuTh ai, ..., dn TaK, YTOObI BHAYAIIC

MacCCHBa 0lJia rpyimima 3JICMCHTOB, OOIBIINX TOrO QJICMCHTA, KOTOpI-)If/'I B HMCXOJHOM MAcCCHUBC
pacnojiarajicss Ha IIEpBOM MCCTC, 3aTEM — CaM I3TOT 3JJICMCHT, IIOTOM — TIpyIllla 3JICMCHTOB,
MCHBIIUX HUJIU PABHBIX CMY.

3.Perynsipubie TUNIbI. MaTpuIbl

1. IonyyuTh LENOYUCICHHYIO KBaJpaTHYI0 MaTpUIly MOpsAIKa 7, dIeMEHTaMH KOTOPOMH
ABJISIIOTCS uucina 1, 2, ..., 49, pacnoiiokeHHbIC B HEW 110 CIIUPAJIU.

2. B nedcTBUTENBbHON KBaJpaTHOW MaTpHIle MOpsAKa N HAWTH HAUOOJIBIIUN MO MOIYIIIO
anemeHT. [loayunTs KBagpaTHYIO MaTpuily mopsiaka N-1 myreM BeIOpachIBaHUS U3 HCXOIHOU
MaTPHUILIBI CTPOKH U CTOJIOIA, HA TIEPECEYCHUH KOTOPHIX HAXOAUTCSA HAlCHHBIN 2JIEMEHT.

3. Jlana neiicTBUTENBbHAS MaTpUlla pasMepoM NXM, B KOTOPOH HE BCE DJIEMEHTHI PAaBHEI
Hy0. [Toy4nTs HOBYIO MaTpHUIly IIyTEM YMEHBILIEHHs BCEX DJIEMEHTOB JaHHOM MaTpHUIbl Ha €
HauOOJIBIINN JIIEMEHT.

4. JlaHO: HaTypaJbHOE YMCJIO M, LeNble Yyucha ai, ..., am ¥ LeJOYHCICHHas KBaJpaTHas
Mmarpuiia mopsaka M. CTpoKy ¢ HOMEpPOM | MaTpHIBI HAa30BEeM OTMEUYCHHOW, ecinu >0, u
HEOTMEUEHHOH B MPOTUBHOM cityuyae. TpebyeTcst Bce 3JIEeMEHTBI, PaclooKEHHbIE B OTMEYEHHBIX
CTpPOKax MaTpullbl, MpeoOpa3oBaTh MO MPaBHIIYy: OTPHUIATEIbHBIE 3JEMEHTHl 3aMEHUTh Ha —1,
MOJIOKUTETbHBIE — Ha 1, a HyJleBble OCTaBUTh 0€3 U3MEHEHUSI.

5. Jlana nelicTBUTENbHAs MaTpulla Mopsaka N. 3aMEHUTh HYJISMU BCE €€ 3JIEMEHTHI,
pacrioyio’)keHHbIE Ha TJIaBHOM jauaroHanu W Belle Hee. Haiftu cpenHee apudmernyeckoe
MTOJIOKUTENBHBIX MIEMEHTOB, PACIIOJIOKEHHBIX HUKE TJIABHOW JUArOHAJIN.

6. Jlana neiictBuTenbHas MaTpuiia pazMepa M X n. HaliTu 3HaueHue HauOOIBLIETO IO
MOJIYJIIO 3JIEMEHTa MaTpPHIIbl, @ TAK)KE OMPEENIUTh €CTh JIU B MaTpULIE XOTS Obl OJIMH MPOCTON
JJIEMEHT.

7. B naHHOW NeWCTBUTENBHOM MaTpuile pa3Mepa MXN MOMEHATh MECTaMH CTPOKY C
HauOOJBIIMM 3HAUYEHHEM, CO CTPOKOH, cojepialleil 3JeMeHT ¢ HauMEHBIIUM 3HAuYCHHEM.
[Ipeanonaraercsy, 4TO 3TH SJIEMEHTHI €INHCTBEHHBI.

4./lunamudeckue cTpyKTypbl. Cniucku
1. lano nBa OJHOHANPABICHHBIX CHUCKa Menabix yucen. ChopMUpoOBaTh TPETUH CIHUCOK,
COZIepKAIIMM IPOCTHIE YUCIIA UCXOJHBIX CIIUCKOB.
2. JlaHo aBa OJHOHAIPABJICHHBIX CHHCKa IeNbIXx unced. CPopMUpOBaTh TPETHH CITHCOK,
COJZIep KA COBEPIIECHHBIE YHCIIA UCXOIHBIX CIIUCKOB.
3. Jlano 1Ba OMHOHAIPABIEHHBIX CHHCKAa Menbix uucen. CPopMHpOBaTH TPETHH CIIHCOK,
conepxanuii yncna @uboHaUYYN UCXOAHBIX CIIUCKOB.
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4.

5.

=

JlaHo nBa OJHOHANpPABJICHHBIX cHucKa Menbix yucen. ChopMuUpoBaTh TPETHUH CIHCOK,
COAEpXKAIMN Mapbl JPYKECTBEHHBIX YHUCEJN, OJHO YHUCIO Iapbl HAXOAUTCA B MEPBOM
HCXOJIHOM CIIMCKE, BTOPOE — BO BTOPOM MCXOJIHOM CITUCKE.
JlaHo [11Ba OJHOHAIIPABIICHHBIX CHUCKA LEJIbIX 4Yuceld. B mepBwlii CHHUCOK MOcie
MaKCUMaJIbHOT'O 3JIEMEHTA BCTaBUTh BTOPOM CIHMCOK, 3JIEMEHTHI KOTOPOI'O PacloJIOKEHbI B
00paTHOM TOPSIJIKE.

S5.IByHanpaBJ/ieHHble cniucku. Koabna

JlaH nByHaIpaBJICHHBIN KOJIBLIEBOM CHUCOK LEIBIX YACEI. Y JAIUTh BCE MOJOKUTEIbHbBIE
3JIEMEHTBI, IO U MOCIe KOTOPBIX CIEAYIOT 3JIEMEHTHI C HEUEeTHOM cymMMoii nudp.

JlaH nByHampaBJE€HHBIA KOJBLUEBOM CIUCOK LEJIbIX YHCEN. BCTaBUTh mepen KaxIbIM
AJIEMEHTOM, SBIISIOIIMMCS MPOCTHIM YHCIOM, 3JIEMEHT PaBHBIM KOJIMYECTBY LU(P 3TOTO
IIPOCTOT'O YHUCJIA.

Jlan nByHampaBJIEHHBIN CIUCOK LENbIX 4ucel. llepecTaBuTh 371€MEHTHI CIUMCKa Tak,
9TOOBI CHAYasa CIEAOBAIN JIEMEHTHI CO 3HAUEHHUEM MEHbIIIEe CPETHEr0 apuPMETHIECKOTO,
a 3aTeM 3JIEMEHTBI CO 3HaYE€HUEM OOJIbIIIE.

JlaH AByHaIpaBIICHHBIA CIHMCOK LENbIX 4Kcen. [lepecTaBuTh AIEMEHTHI CIUCKA TaK,
4YTOOBl CHauana CJEeIOBAIM AJIEMEHThl C TPOCTHIMU 3HAYCHHUSIMH, 3aTE€M D3JIEMEHTHI C
YETHBIMH, a 3aTEM C HeUeTHBIMU. OCTaJIbHBIC JIEMEHTHI CITUCKA YAAIUTD.

Jlan nByHampaBJEHHBIN CHUCOK Lenblx yucen. llepecTraBuTh 31€MEHTHI CIHCKA Tak,
yTOOBI CHauaja CJIEIOBAIU DJIEMEHTHI sBistomuecs yuciamu dubonayum, a 3arem
OCTaJIbHBIE JIEMEHTHI CITHCKA.

6.I'padni
3aganue 1
BeInonHuTe aNropuT™M MOMCKa KpaT4yaullero IyTH W3 BEPIIMHBI A BO BCE OCTaJbHBIC
BepIIMHBI B 3amaHHOM rpade. [loacuuTaiite KOMMYECTBO MPOCMOTPEHHBIX pebdep (eciu
oOpallleHuil HECKOJIBKO, TO 3TO HYKHO YUUTHIBATh).
G={(a,b,c,d,e,f,g,h),
{ab}, {bc}, {ch}, {hg} {a.b} {a0.f}, {fa} {f.d} {o.d} {de}, {be}{ec} {eh}},

CTOMMOCTH
2, 5, 4, 1, 3, 1, 3, 4, 2 2, 4, 2, 3

3aganue 2

Haitnute MuHHManbHOE OCTOBHOE AEPEBO C MOMOLIbIO anroputMma Jlekcrpol-IIpuma B
3alaHHOM Tpad)e, HauMHAs C BepuIMHbI A. BhIMomHWTE aHANM3 anropuTMa, MOACYHUTAB,
CKOJIBKO pa3 paccMaTpuBaeTCs Kaxkjaoe pedpo mpu 100aBIEHUM BEPIIMH K Kaiime, Mpu
OOHOBJIGHUU CTHCKa pedep BeAyIIMX B KalkMy, W MPHU MEPEHECEHUH BEPIIUHBI U3 KalMBbI B
MO/JI.
G={(a,b,c,d,e,f,g,h),
{ab}, {b,c}, {ch}, {ho} {g.b} {9f} {fa} {fd} {gd} {de} {be}{ec} {eh}},
CTOMMOCTH

2, 5, 4, 1, 3, 1, 3, 4, 2 2, 4, 2, 3
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3amanue 3

Hanummure mporpammy, BBIIOJHSIONIYIO 00X0a 3amaHHoro rpada B rinyomny. ['pad
IPEJICTABICH C MOMOIIBI0 MATPHUIBl CMEXHOCTH. YKAXKHTE MOPSIOK MOCECIICHHS BEPIIHH
npu obxone B miyoumny HauuHas ¢ Bepmmubl 1. G={(1,2,3,4,5,6,7), {1,2}, {14}, {2,5},

{5,7}, {2,7}, {5.4}, {5.6}, {7.3}, {6,3}, {4.3}}.

Ilepeuens komnemenyuii, npogepsiemuix oyenoyHvim cpedcmeom: OIIK-2 — CnocoOHOCTD
MPUMEHATh B MPO(ECCUOHATBLHON JeATEIbHOCTH COBPEMEHHBIE S3BIKM MPOTPAMMHUPOBAHUS U
A3bIKM 023 JIAaHHBIX, METOJOJOTHMH CHUCTEMHOW WH)XEHEPUH, CHUCTEMbl aBTOMAaTH3AlUU
MIPOSKTUPOBAHHUS, FIICKTPOHHBIC OMOIMOTEKN U KOJIICKIIUU, CETEBBIC TEXHOJIOTHH, OMOIMOTEKH 1
MakeThl MPOrpaMM, COBPEMEHHBIE TMpodeccuoHalbHbIE CTAaHAAPThl  HMH(DOPMAIIMOHHBIX

TEXHOJIOTUH

KommonenTom TCKYHIETO KOHTPOJIA 1O AUCHUIIINHC «OcCHOBBI nporpaMMHupOBaHUAg»
SABJIAIOTCA TpU KOHTPOJIbLHBIC pa6OTI>I B BUAC NMHUCBMCHHOI'0 PCIICHHA KOMINICKCHBIX 3aaady,

IpeycMaTpUBAIOIINX 3HAHUE CTPYKTYP JaHHBIX.

Ha xoHTponbHOI paboTe KaxaoMy CTYIeHTy jgaercss 4 KOMIUIEKCHBIX 3ajiad.
MakcuManbHOE KOJMYECTBO OalljioB, KOTOpOE€ CTYIAEHTbl MOTYT MOJYYUTh 3a IPaBUIbHOE

peHiCHUC KOMILJIEKCHOM 3aJ1a4 Ha KOHTpOJ’ILHOﬁ pa60Te, cocTaBiseT 2 Oana.

Crynenu Bun 3amanus Komunuectso
YPOBHEM 0asoB
OCBOCHUS
KOMIIETCHLIUH
[Toporossrii Kontponbnas padota Nel O6padoTka MaccuBOB 4
KontponsHas padora Ne2 O6paboTka daiinos
Kontponbras padora Ne3 O6paboTka CIHUCKOB
bazosslit KontponbHast pabora Nel O6paboTka MaccuBOB 5-6
KonTponbnas padora Ne2 OOpaboTka ¢aitnos
KontposnbHast padota Ne3 O6paboTka CIHUCKOB
[MponBunyteiii | KortponpHaas padora Nel OO6paboTka MacCUBOB 6-8

KontponbHast padora Ne2 O6paboTka daiinos
Kontponbras padora Ne3 O6paboTka CIHUCKOB

Ka)K,Z[OC pemICHUC 3adadyun KOHTpOHBHOfI pa6OTBI OIICHUBACTCA B COOTBCTCTBHH CO

CIeMyIOeH TaOIHIIeH.

Onucanue

bamel

HpCI[OCTaBJ'ICH pa6OTOCHOC06HBIﬁ HpOFpaMMHBIﬁ KOOI, CTYACHT MOXCT IOACHUTDH
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X0 pCIICHHA, 3HACT HA3HAYCHNUEC KOMAaHA, MOXKCT U3BMCHUTH HCKOTOPLIC YCJIOBUS 110
poch0e MpenoaBaTes.

[TporpaMMHBIi KOJT MOKET OBITh HE PabOTOCIOCOOCH, OHAKO aNTOPUTM perieHus | 1
3a]]a4i KOPPEKTHBIH, CTYACHT MOXET MOSICHUTh XOJ PEIICHHs, 3HAeT Ha3HAUCHHE
HEKOTOPBIX KOMAH]T

[TporpaMMHBIif KO HE pabOTaET, AITOPUTM PEIICHUs He BEPHBIH, cTyAeHT He 3HaeT | O
Ha3HAYEHMsI OTJEIbHBIX KOMaH/

Kpurepun onenkmn:

- OLCHKA «3a4TEHO»: CTYIEHT BJaJeeT TCOPETHUYECKHMH 3HAHHUAMH IO CTPYKTypam
JaHHBIX f3bIKa IPOrPaMMUPOBAHMSI, 3HAET OCHOBHBIE QJITOPUTMHUYECKHE KOHCTPYKIIHH,
JIOITyCKAeT HE3HAYUTEIbHbIE OIIMOKHU; CTYIEHT YMEET IPaBUIbHO OOBACHATH pEIlICHUE 3a/1a4.

- OLEHKAa «He 3a4YTeHO»: MaTepuall HE YCBOEH WM YCBOEH YacCTHUYHO, CTYIEHT
3aTPyIHAETCS IPUBECTH MIPUMEPHI 110 Oa30BBIM CTPYKTYPAaM JAaHHBIX, JOBOJBHO OTPaHUYEHHBIN
00beM 3HaHUI MO AIMOPUTMUUYECKMM KOHCTPYKLHSAM $3bIKa MPOrpPaMMUPOBAHMS, JOIYCKAET
6osee 4 rpyOBIX OMIMOOK MPH AITOPUTMUYECKOM PEIICHUH 3a/1a4.

Onenka

He3auer 3auTeHo

® CTYIEHT MOJy4usl MeHee / OajioB 3a BCE | ® CTYIEHT MOJy4Yls HEe MeHee / 0ayuioB 3a
KOHTPOJIbHBIE PAOOTHI BCE KOHTPOJIBHBIC PAOOTHI

e MeHee | Oamma xors Obl 3a OAHY U3 | e He MeHee | Oamna 3a  KaXIylO U3
VHIUBUIYAJIbHBIX 33724 VHIUBUYAJIbHBIX 33/a4;

O1CHOYHBIC CPENICTBA JUII HMHBAJIMIOB W JIMII C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH
37I0POBBSI BHIOUPAIOTCS C YUYETOM MX MHJIUBHUIYATBHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEH.

— TpU HEOOXOJUMOCTH HWHBAIMIAM M JIMIAM C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBBS ITPEIOCTABIISICTCS JOIIOJTHATEIFHOE BPEMsI JIJISl TIOJITOTOBKM OTBETA Ha dK3aMEHE;

— MPU MPOBEICHUU MPOLIETYPHI OLICHUBAHUS PE3yIbTATOB OOYUEHUSI MHBAIUOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 300POBBA MPEAYCMATPUBACTCA MCIIOJIBb30BAHUC TCXHUYCCKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHJIUBUIYaTHHBIMA OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIsl 00Y4aIOIINUXCsl C OTPAHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbSI
W UWHBaJUIOB IIpOlLleypa OILICHUBAHUS PpE3YyNbTaTOB OOYyYEHHUs MO JUCIHUILTUHE MOKET
MIPOBOJIMTHCS B HECKOJIBKO ATATIOB.

[Ipouenypa oleHUBaHUsl pe3yabTaTOB OOYUEHHsS] WHBAIUAOB U JIMII C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI 110 AMCLUMILIMHE MPEAyCMaTpUBAET MPEJOCTaBlIeHnE HHPOPMAUU B
dopmax, aTanTUPOBaHHBIX K OTPAHUYCHHUSM HX 370POBbS M BOCTIPUSATHS WH(POPMAIIHH:

JITst I ¢ HApYIICHUSIMH 3PCHUS:

— B IieyaTHOU popme yBeTHMUEHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist JTUI ¢ HApYIISHUSIMH CITyXa!

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B TIe4aTHOU opme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

HaHHBIfI NEPECUYCHb MOXKCET OBITH KOHKPETU3UPOBAaH B 3aBHCHMMOCTH OT KOHTHHICHTA
00yJaromuxcs.
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5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOW JIMTEpaTypbl, HEOOXOAMMON
JJIs1 OCBOEHHS IMCUMILTUHBI.
5.1 OcHoBHasi TUTEpaTYpAa:

1. JIykun, C.H. Typ6o-Ilackans 7.0: camoyuntens ans HaunHatoumx / C.H. JIykun. - 2-e
u31.. ucnp. u gom. - Mocksa : Juamor-MU®U, 2015. - 384 c. : tabxa. - bubmumorp.: c. 372. -
ISBN 5-86404-122-x ; To xKe [D11eKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=89076

2. Komaposa, E.C. IlpakTukyMm mo mporpaMMHpOBaHHIO Ha si3bike [lackanb : ydeOHOE
nocobue / E.C. KomapoBa. - Mocksa ; bepnun : [Jupexkr-Menua, 2015. - Y. 2. - 123 c. : un. -
bubmmorp. B kH. - ISBN 978-5-4475-4915-2 ; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=426943

3. Komaposa, E.C. IIpakTukym mo mporpamMmmMupoBaHHi0 Ha si3bike [lackanp : ydeOHOE
nocobue / E.C. Komapoga. - Mocksa ; bepnun : Jlupekr-Menua, 2015. - Y. 1. - 85 c. : w1, cxem.,
tabn. - buOmuorp. B kH. - ISBN 978-5-4475-4914-5 ; To e [DneKkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=426942

4. CemxBuk, P. Amroputmer Ha C++ / P. CemxBuk. - 2-¢ u3zd., ucnp. - Mocksa :
Harmmonanpsueiii OTkpeiThiil YauepcuteT «MHTYUTy, 2016. - 1773 c. : win. - bubnuorp. B KH. ;
To e [Dnexrpounsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429164

5. Cununpig, C.B. OcHOBBI pa3paboTKu MPOrpaMMHOTO OOecreueHus: Ha MpUMepe s3bIKa
C / C.B. Cununpig, O.U. XapiTunes. - 2-e u3a., ucnp. - Mocksa : Hanmonanbabiii OTKpBITHINA
Yuausepcuretr «MHTYUT», 2016. - 212 c. : cxem., ui. - bubnuorp. B kH. ; To ke [DneKTpoHHBIH
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=429186

6. benouepkonckas, N.E. Anropurmuzanus. BBenenue B si3bik mporpamMmmupoBanust C++ /
W.E. benouepkoBckas, H.B.T'anuna, JL.IO. KaraeBa. - 2-e w3m., wucnp. - Mocksa
Hanuonaneubiii OtkpeiTeiii  YHUBepcuter «MHTYUT», 2016. - 197 c. : un. ; To xe
[DnexTponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=428935

7. Jly6amesa, T.B. OCHOBBI alropuTMHU3alUK U TPOrPaMMUPOBAHUS : yueOHOe mocodue /
T.B. JIybamena, b.A. XKenesko. - Musnck : PUIIO, 2016. - 378 c. : ui. - bubimorp. B xH. - ISBN
978-985-503-625-9 ; To xKe [D7eKTpOHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=463632

5.2 JlonosiHUTEIbHAS JIUTEPATYpa:

1. Tamanos, A.B. I'pader u anroputmsl / A.B. Tananos, B.E. Anekcees. - 2-e u3., uctp. -
MockBa : Hanumonanenelii OtkpbeiTeiii YHuUBepcuter «MHTYUT», 2016. - 154 c. : nm. -
bubmmorp. B kH. - ISBN 5-9556-0066-3 ; To e [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=428827

2. Metiep, b. UHCTpyMeHTHI, anropuTMBbl U CTPYKTYpbl naHHbIX / b. Meiiep. - 2-e usn.,
ucnp. - Mocksa : Hantmonaneneiit OtkpeiTeiii YHUBepcuteT «MMTHTYUT», 2016. - 543 c. : cxem.,
WL - bubnuorp. B KH. ; To xKe [DneKTpOHHBIH pecypel]. -
URL.: http://biblioclub.ru/index.php?page=book&id=429033

3. Teopust anropuTMoB : JaOOPaTOPHBIN MPaKTHKYM / MHHHCTEPCTBO OOpa3oOBaHUS U
Hayku P®, @enepanbHOoe TrocylapcTBEHHOE aBTOHOMHOE OOpa30BaTENbHOE YUpexkIAeHUE
BeIcIIeT0 oOpa3zoBanusi «CeBepo-KaBkasckuili (QenepanbHbIii YHUBEPCUTET» ; COCT. A.A.
bpsikanosa. - CraBponoins : CKOY, 2016. - 134 c. - bubauorp. B kH. ; To ke [D1eKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=467401

4. Nndopmaruka u nmporpammupoBanue : yueoHoe nocobue / P.1O. Ilapes, A.H. Ilynkos,
B.B. Camapun, E.B. MbpuibHukoBa ; MunmuctepcTBO 00pa3oBaHus U Hayku Poccuiickoit

Oeneparun, Cubupckuit  @denepanbhplii  yHuBepcuteTr. - KpacHospck :  Culupckuit
dbenepanbHblil yHEBepcuTeT, 2014, - 132 c. : win., Tabi., cxeMm. - bubdmauorp. B xH.. - ISBN 978-5-
7638-3008-8 ; To xKe [DJ1eKTpOHHBII pecypcl]. -

URL: http://biblioclut;.ru/index.php?page:book&id:364538
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5.3. Illepuoauyveckue U3IaHNUS:

1. Ilpuknaguas napopmaTuka

2. IIpoGnemsl nepenaun nHGOpMaITUH

3. IlporpamMMHBbIe IPOAYKTHI U CUCTEMBbI

4. IlporpamMupoBaHue

5. COMPUTATIONAL NANOTECHNOLOGY (BBIYMCIIMTEJIBHBIE
HAHOTEXHOJIOI'MN)

6. COMPUTERWORLD POCCHUA
7. WINDOWS IT PRO / RE

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALUMOHHOH  CeTH
«I/IHTepHeT», HEOﬁXOI[I/IMbIX OJIsA OCBOCHUSA JUCHUIIJIMHBI.
1. OcnoBbl mnporpamMmupoBanusi Ha s3bike C++: Yuebnoe mnocobue/ Coctr. C.M.
Hamectaukos http://sernam.ru/lect_c.php
2. OcHoBbl C++. E. Jlunckuit. https://www.lektorium.tv/course/22825

7. MeToauyecKkue yKazaHus AJ1s 00y4aroIUXcs M0 OCBOCHUIO TUCHUIINHBI.

[To kypcy mpenycMOTpEeHO MNpOBEACHHE JICKIMOHHBIX 3aHSTUN, Ha KOTOPBIX JAaeTcs
OCHOBHOHM CHCTEMAaTHU3WPOBAHHBII MaTepHall; JJAOOPATOPHBIX 3aHATHH, HA KOTOPBIX MPUBOIATCS
IpUMEphl PEUICHUI 3ajad M0 OCHOBHBIM Y4E€OHBIM T€MaM, BBIMOIHSIOTCS Ha KOMIIbIOTEpPE C
ucronp3oBanueM kommwisatopa Microsoft Visual Studio C++, 3agaunm u  ynpaxHeHws,
COOTBETCTBYIOIIIKE Pa3jiesiaM JIEKIIMOHHOTO Kypca.

BaxneiimuM sTanoM Kypca SBISIETCA CaMOCTOSATENbHas paboTra IO JUCLUIUIMHE
«OCHOBBI IPOTPAMMHUPOBAHUS».

IIpu camocTodTenbHOW pabOTE CTYAEHTOB HEOOXOAMMO M3y4uTh JIMTEpATypy,
NPUBEICHHYI0 B TEPEYHSIX BHINIE, [UIsI OCMBICICHHUS BBOJAMMBIX TOHSTUN, aHajIu3a
NPEJJIOKEHHBIX TMOAXO0J0B U METOAO0B pa3paboTku mporpamm. Pa3pabarbiBasi pelieHue HOBOM
3aJau, CTYAEHT JOJDKEH yMeTh BBIOpaTh 3(PGEKTHUBHBIE M HAASKHBIE CTPYKTYPHl JAHHBIX JUIs
MpeACTaBICHUS WHPOpPMAIIUU, MOJ00paTh COOTBETCTBYIOIIME AJTOPUTMBI JJIsi UX 00pabOTKH,
y4ecThb cHeuu(puky s3blka MPOrpaMMHUpPOBaHMs, Ha KOTOPOM OyJeT BBINOJIHEHA peaau3aliysl.
CTyneHT AO0DKEH YMETh BBINOJHATH TECTHPOBAHWE W OTIIAJKY AITOPHUTMOB pEIICHUS 3a/1ad C
1eJIbI0 OOHAPYXKEHHSI U YCTPAHEHHsI B HUX OIIMOOK.

B kauecTBe cucTeM HpOTpaMMHPOBAHUS IS PEIICHUS 337a4 W HM3YYCHUS METO/OB H
QITOPUTMOB, TPHUBEIEHHBIX B JIEKIHIX, PEKOMEHIYeTCsl MCIIOJb30BaTh Ha MPAKTUYECKUX
3aHATHAX U TPU CaMOCTOSTEIbHOW padore kommmisitop Microsoft Visual Studio C++. s
3P PEKTUBHOTO MPOTrPaMMHUPOBAHUS PEKOMEH/1YETCsl MCIOIb30BaTh BCTPOEHHBIE OTJIAUUKH.

Paznen qucuunianHel ®opma CP Cpoku dopmsbl

BBITIOJTHEHUSI KOHTPOJISI

OcHOBHBIE IOHATHSA [TpopaboTka teoperndeckoro | Jlo 20.10 Komnoksuym

A3BIKOB MaTepuaia

IIPOrPaMMHUPOBAHHUS

AJNropuTMHYECKHE [TpopaboTtka teopernueckoro | /o 20.10 Komnmoksuym

OCHOBBI MaTepuaia

MH(OPMATUKH.

ANTOpPUTMBI, X

CBOMCTBA U CpPECTBA

ONMCAHUS.

OcHoBHEbIE CTPpYKTYpHI | [IpopaboTka teoperndeckoro | J{o 20.12 Komnoxksuym

JTAHHBIX MaTepuaia
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CpenctBa 00bekTHO - | Pemenrie wHauBuayanbHbeix 3amad | (1)15.03 Crauya
OPUEHTHUPOBAHHOTO o remam: O0bexThI (1) VHJIUBUYyaJIbHBIX
IPOrPaMMHUPOBAHHUS 3aja4

JIuneiinsie Pemrenne wunauBuayanbHbix 3amad | (2)1.04 Cnaua
JTUHAMHYCCKHIE o temam: Crincku (2), depesbst (3) | (3)15.04 WHIUBUTYTbHBIX
CTPYKTYPHI 3aja4
CTpykTypsl JaHHBIX. | PemeHre WHIWBUAyalbHBIX 3amad | (4)1.05 Cnaua
AnropuT™MbI Ha | o Temam: Heopuentuposanusie | (5)15.05 VHIMBHUIYaJIbHBIX
rpadax. rpaper  (4), OpuEHTHpPOBaHHBIC 3a/1a4

rpadesi (5)

B ocBoeHun AMCHMIUIMHBI UHBATUAAMHU U JIMIIAMU C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3JI0POBbSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEILHOE PA3bsICHEHUE yUeOHOr0 MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIOCOOCTBYIONUM HHJIMBHTyaTU3allid O0y4EHUS H YCTAaHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM U OO0yYarollMMCS WHBAIWIOM WM JUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMBbIX NPH OCYLIEeCTBICHUH
00pa30BaTeIbLHOIO MpoLecca M0 JUCIUILIHHE.

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

— IlpoBepka JOOMAIIHUX 3aJaHUM M KOHCYJIBTUPOBAHHUE IIOCPEICTBOM 3JIEKTPOHHOU

IIOYTHI.

— Hcnonn3oBanue QJICKTPOHHBIX Hpe3eHTaHI/II71 IIpH IMPOBCACHUHN JICKIHMOHHBIX 3aHATHUM.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPaAMMHOI0 o0ecneYeHusl.

— Kommunstop Microsoft Visual Studio C++, muist pa3paboTku mporpamMm

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnextponnas 6udauoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

9. MarepuajabHO-TeXHUYECKAS

0a3za,

00pa30BaTeIbLHOTO MPoLEecCca MO TUCIHHUIJIHHE.

Heo0XoauMas

NI

OCYIECTBJICHUA

Ne Bug pabor

MarepuaibHO-TEXHHYECKOE 00eCTIeueHrnEe TUCIUIUTMHBI U

OCHAIICHHOCTb

1. JleK1IMOHHEBIE 3aHSITHUS

JIekMoHHas ayauTopus,

OCHaIlICHHAasA Hpe3eHTaHHOHHOﬁ

TEXHUKOM (IIPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOyK) U
COOTBETCTBYIOIIUM MporpaMMHbeIM obecrieuenuem (I10),
J0cKa
2. JlaGopatopHbie JlaGoparopwus, YKOMILUIEKTOBaHHAS TEeXHUYECKUMH
3aHATUA cpencTBamMu o0yueHus — KOMITBIOTEPAMHU c
COOTBETCTBYIOIINM IPOrpaMMHBIM obecrieueHnemM,
MapKepHas JOCKa.
3. I'pynmoBsie Aynutopusi, YKOMIUIEKTOBAHHAs MApKEpPHOM JOCKOM W
(MHAMBUAYATIBHBIC) OCHAIIIEHHAs] KOMIIBIOTEPOM.
KOHCYJbTAIMHU
4. Texymuii  KOHTpOJIb, | AyIUTOpPHS, YKOMIUIEKTOBAHHAs! TEXHUYECKUMH CpPEICTBAMHU
IPOMEKYTOUHas o0y4yeHHsi —  KOMIIbIOTEpaMH  C  COOTBETCTBYIOIIMM
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aTTeCcTanusa MporpaMMHbBIM obecreueHuemM

CamocrogdTennHas Kabuner s camocTosiTeTbHOM  paOOTHI, OCHAIICHHBIN
pabora KOMIBIOTEPHON TEXHHUKOM C BO3MOYKHOCTBIO MOJKIIOUECHHS K
cetu «/HTEepHET», NPOrpaMMOM 3KPAHHOTO YBEJIWYEHUS H
00ECTIEYeHHbI JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa3oBaTeNIbHYIO Cpely YHUBEPCUTETA.
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