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N.0. ®amunust, JOIHKHOCTB, yUeHAs CTENICHb, YUEHOE 3BaHUE MOATHKCH

O.B. ["apky1iia, J101IEHT, KaHJ. dJI/IB.-MaT. HAavK, JOICHT

N.0. ®amunust, JOIHKHOCTB, yUCHAs CTENICHb, YUEHOE 3BaHUE MOIKUCH
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YTBepxkaeHa Ha 3aceJaHU Y4EOHO-METOAMYECKON KOMUCCUU (BaKyIbTeTa
KOMIBIOTEPHBIX TEXHOJIOTUH U MPUKJIIATHON MaTeMaTUKH IPOTOKOJ Ne 2 oT «22»
Mmas 2020r. ?

[Ipencenarens YMK dakynsrera KoBasienko A.B

(hamuvs, HHUIHATBI /7 MTOANHKCH

Penten3eHTHI:
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noteHt, 3aBeayrommii kadeapoit CUEHJ] CK® ®T'EOY BO «Poccuiickuii
rOCyJ1IapCTBEHHBIN YHUBEPCUTET MPABOCY U



1 Henu u 321244 M3y4YeHUs1 TUCLHMILINHBI.
1.1 Ileab ocBOeHUN TUCHUIIHHDI.

W3yyeHne MeETOJOB MNPOTPaMMHPOBAHHS Ui OBJAJICHUS 3HAHUAMH B 00JacTH
TCXHOJIOTHUU MNPOrpaMMHUPOBAHUA; MOATOTOBKA K OCO3HAHHOMY HCIIOJIbB30BAHUIO, KAaK SA3BIKOB
POrpaMMUPOBAHHUs, TAK K METOJIOB ITPOTPAMMHUPOBAHHS.

BocnurarensHOM 1ENb0 JUCIUILIAHBL SBISETCS (DOPMHUPOBAHKE y CTYIEHTOB HAYYHOTO,
TBOPYECKOTO TOAXO0Ja K OCBOCHHUIO TEXHOJOTHI, METOJOB M CpPEACTB IPOM3BOICTBA
MPOrPaMMHOTO O0ECTICUeHUSI.

1.2 3aga4yu AUCHUNJIMHBI.

OcHOBHBIE 33J]a41 Kypca Ha OCHOBE CUCTEMHOTO MOAX0/a:

—3HAaKOMCTBO C METOAaMH CTPYKTYpHOTO MpOrpaMMHUPOBaHMsSI Kak Hamboiee
pacrpocTpaHeHHBIMH U YPPEKTHBHBIME METOJaMU Pa3pabOTKH MPOrPAMMHBIX IPOIYKTOB;

— o0yueHne pa3paboTKe arOPUTMOB HAa OCHOBE CTPYKTYPHOTO MOJIX0/1a;

—3aKpeIyieHue HaBBIKOB aITOPUTMHU3ALMKA U IPOrpaMMHUpPOBaHUS HA OCHOBE U3YyYEHUs
A3bIKa IporpammupoBanus C++;

—3HAaKOMCTBO C OCHOBHBIMH CTPYKTYpaMH JIaHHBIX U THIIOBBIMH METOJIaMU OOpabOTKH
3TUX CTPYKTYD;

— M3y4EHHE PEKYPCUBHBIX METOJOB U AJITOPUTMOB;

— cO3J]aHNe MPAKTHYECKON 0a3bl A U3yUYeHHS APYTUX YUEOHBIX IUCIUILUINH, TAKUX, KaK
«SI3BIKHM TIPOTPaMMHPOBAHUSA U METOJBI TpaHCIsAuny, «[IporpammupoBanue Ha Accembiepey,
«[IporpammupoBanue Ha Java» u ap.

OTb6op MaTepuasia OCHOBBIBAETCS Ha HEOOXOJMMOCTH O3HAKOMHTH CTYACHTOB CO
CJIeyIOIIel COBPEMEHHOM HayyHOH HH(pOpMaInei:

— 0 mapagurMax nporpaMMHpOBaHUS (UMIIEPATUBHON, (YHKIIMOHATBHOM, JIOTUYECKON );

— O TEXHOJOIMAX NPOTrPaMMHUPOBAHMs (CTPYKTYpHOM, MOJYJIbHOH, OOBEKTHO-
OpPUEHTUPOBAHHOM);

— 00 acrnekTax opManu3alyi CUHTAKCHCa M CEMaHTUKHU S3bIKOB TPOrPaMMUPOBAHHUS.

ConepxaTenbHOE HAMOJHEHHE JUCHUIUIMHBL OOYCJIOBJIEHO OOLIMMH 3ajJadaMd B
MOJIrOTOBKE OakanaBpa.

HayuHoil OCHOBOW mJIi NOCTPOEHHS IPOTPaMMBbl JAHHOW JUCLUIUIMHBI SABIJISETCS
TEOPETUKO-TIParMaTUYeCKUil OX0/] B O0yUEHHH.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOTrPaMMBbl.

Huctunmuaa «OcHOBBI MHGOPMATHKW» OTHOCUTCSA K 00s3aTenbHOM yacTu broxkal
" IucumiuHbl (Moaynn)" yqeOHOro iaHa.

HucuummuHa «OcHOBBI HH(MOPMATHUKHM» SBJISETCS JIOTUYECKH M COAEpKaTelbHO-
METO/MYECKH CBsI3aHA C TaKUMHM JMCHUIUIMHAMHM Kak «MaTeMaTtuuyeckasi JOruka U JUCKpPETHas
MaTeMaTHhKay, «SI3bIKM IPOrpaMMUPOBAHUS U METOJbI TpaHCsIuu», «l[IporpammupoBanue Ha
Accembniepe», «KommnbiorepHast rpaduka». JlaHHas AUCHUIUIMHA TO3BOJSET 3aJI0KUTh OCHOBY
JUTSL U3yYEeHHs POTPAMMUCTCKHUX JUCIUILINH MPOPECCHOHANBHOIO IIUKJIA, MPEAIIECTBYET TaKUM
JUCLHUIIMHAM KaK «SI3bIKM TPOrpaMMHUPOBAHUS U METOABI TpaHcIALuny, «lIporpammupoBanue
Ha AccemOnepe», «KommproTepHas rpaduka». SBIsercss JIOTMYECKH CBSI3aHHOHW C
MaTeMaTHYECKUMU JUCHUIUIMHAMH, pAcCMAaTPUBAaeT OOBEKTHl TaKUX JUCIHIUIMH  Kak
«MaremaTuueckast IOTMKa U AUCKPETHAs MaTEMAaTHKay ¢ TOYKU 3pEHUS IPOrpaMMHPOBAHUS.
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BxonHbIMH 3HaHUSMHM U1 OCBOEHUS TaHHOM JUCLMILTUHBI SBJSIOTCS 3HAHUS, YMEHUS U
OMBIT, HAKOIUICHHBIA CTyJEHTaMU B mponecce mnoAroroBku EI'D u u3ydeHuUs AUCHMIUIMHBI
«Mudopmaruka u UKT» B pamkax o0ydeHus B mikose. OOyqaroniuics 10JDKeH:

—yMEeTh MPEACTaBIATh YHUCIO B PA3JIUYHBIX CHUCTEMaX CYHCICHUS U BBINOIHSITH
apudmeTnyecKue AeUCTBUS B HUX;

—yMETbh CTPOUTH dJIEMEHTAPHBIE JTUHEHHbBIE aITOPUTMBI U OJIOK-CXEMBbI aJITOPUTMOB,

—yMeTh KOAUPOBATh HHPOPMAIIHIO;

—yMETb pelaTh JOTHUECKUe 3aJauH.

14 TIlepeyeHb mNJIAHUpPYEMBIX pe3yJIbTATOB OOy4YeHHUS] 10 JAUCHMILIMHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM MPOrPaMMBbI.
N3ydyenne paHHOW y4yeOHOW JAMCUMIUIMHBI HampaBieHO Ha (GOpPMHUpPOBAaHUE Y

obOydaromuxcs oowenpopeccuonanvuvix kommnereruii (OIK)

Ne Nupekc Coneprkanue B pesynbrare nzyuenus: yueOHON AUCIUILIIMHBI
HI_I KOMIIET | KOMIIETEHIMH (WiIH €€ o0yyaromuecs: JOIKHbI
" | eHUUHU 4acTH) 3HATH YMeThb BJIaJeTh
1. OIIK-1 | CriocoOHOCTBIO 1) ocHOBH | 1) ucroin3 | 1) MeTO1a
HCII0JIb30BATh bl€ METO/Ibl, | OBaTh 0a30BbIE | MU
0a3oBble 3HAHUA | CIIOCOOBI U | 3HaHUA UCIOJIb30BaHUS
€CTECTBEHHBIX HayK, | Cpe/CTBa €CTECTBEHHbIX | 0a30BBIX
MaTeMaTHKU U | IONy4YeHus, HayK, 3HaHUU
nH(pOPMATUKH, XpaHeHus, MaTeMaTUKH U | €CTECTBEHHBIX
OCHOBHBIE ¢baxThI, | mepepaboTKu UHPOPMATUKH, | HAYK,
KOHIEIIUH, uH(poOpMaluK; | OCHOBHBIC MaTeMaTUKU U
NPUHIMIBL  TEOPHA, | 2) METOAbI | (aKTHl, UHPOPMATHKH,
CBSI3aHHBIX clu 0a30BbI€ | KOHLICTIIUH, OCHOBHBIX
MIPUKJIaIHOM AJITOPUTMBI TPUHIAITBL ¢axToB,
MaTeMaTHUKOM u | 00paboTKu TEOpUH, KOHIIETILIUM,
nH(}OPMATUKON MHPOPMALIMOH | CBSI3aHHBIX  C | IPUHIIUIIOB
HBIX CTPYKTYp; | IPUKIATHOU TEOpHUA,
3) OCHOBBI | MAaTEMaTUKOM U | CBA3aHHBIX  C
KOHILICTILINH, UHPOPMATUKOMN | MpUKIIaIHON
CHHTaKCHYECKO | 2) COCTaBJ | MaTeMaTUKON U
71 U | AThb U | uHopMaTHKON
CEeMaHTHUYECKOW | KOHTPOJIMPOBAT | 2) METOJI0
OpraHuzaluy, |b IUIaH | JIOTHUSIMU u
METOJI0B BBIMOJIHAEMON | MapagurMamMu
UCMOJIb30BaHUS | pabOTHI 1O | IPOrPaMMHUPOB
COBpPEMEHHBIX | pa3paboTke aHus;
A3BIKOB Iporpamm, 3) CIOCO0H
MIPOrpaMMHUpPOB | MJIAHUPOBATH OCTBIO
aHMs HEoOXouMble | KBaTU(UIUPOB
4) napajur | s aHHO
MBI U | BBIITOJHEHUS OpUMEHATh B
METO0JIOTUH paboTsl npodeccuoHal
IPOTPaMMHUPOB | PECYPCHI, BHOMU
aHUS, OLICHUBATh JeSITeIbHOCTH
0COOEHHOCTH pe3yJIbTaThI COBpPEMEHHBIE
S3BIKOB COOCTBEHHOM SI3BIKA
IPOTPaMMHUPOB | PabOTHI; IpOTrpaMMHUPOB
anus obmero u | 3) NpUMEH | aHWUS;
CHELMATBHOTO | SITh B |4 METo/Ia
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Ne HNunexc Conepxanue B pesynbrare u3ydeHus yd4eOHOM JUCIUTUINHBL
I 1; KOMIIET | KOMIIETCHINH (WIn €€ 0o0yYaroumecs: J0KHbI
| eHmuu Y4acTH) 3HATh YMeTh BJIA/IETh
Ha3HAYEHHS. npodeccuoHas | MU U 0a30BBIMH
bHOU aJrOpuTMaMHu
NEATEILHOCTH 00paboTKu
COBpPEMEHHBIE | HH(POPMALMOH
SI3BIKU HBIX CTPYKTYp
pPOrpaMMHUPOB | JaHHBIX;
aHus, B | D) METO0
Y4aCTHOCTH Joruei
361k CH++; YHOpaBICHUSI
4) peann3o | Ka4yecTBOM
BBIBAThH MIPOU3BOJICTBEH
QITOPUTMBI Ha | HON
SI3BIKE JeITEIbHOCTH,

IPOrPaMMHUPOB
aHUsl BBICOKOTO
YPOBHS;

5) paborar
b B cpenax
IPOrPaMMHUPOB
aHUs;

6) BBIIOJIH
SITh pa3paboOTKy
AITOPUTMHUYECK
ux u
POrPaMMHBIX
pelIeHui B
obnacTtu
IPUKJIIQJHOTO
POrPaMMHUPOB
aHus;

7) pu
MEHSTh Ha
MPAKTHKE
PUOOPETEHHBI
171 OIIBIT
JeSITeTbHOCTH
no paspaboTke
mporpaMMm  Ha
SI3BIKE
MIPOrPaMMHUPOB
agugs C++, B
YaCTHOCTH,
UMETh  OIBIT
pa3paboTku
QITOPUTMOB,
OTICAHHS
CTPYKTYP
JTAaHHBIX,
OTIHCaHMSI

CBSI3aHHOM c
CO3JJaHHEM |
HCIIOJIb30BaHHUE
M CHCTEM
UHPOPMALIMOH
HBIX
TEXHOJIOTHI.




Nunekc
KOMIIET

Conepxxanue
KOMITETCHIINH (UJTH €&

B pesynbrarte n3yueHus: yaeOHON AUCIUTITHHBI
oOy4aromecs qODKHBI

IL.II.

CHIUHU Y4acTH) 3HATh

yMeTh

BJIAJICTHh

OCHOBHBIX
0a30BBIX
KOHCTPYKIIUH,
IpOrpaMMHUpPOB
aHUs Ha SI3bIKE
BBICOKOTO
YpOBHS,
paboThI B
Pa3IUYHbIX
cpenax
IPOrpPaMMHUPOB
aHus,

2. CTpyKTYypa M coepkaHue TMCHUILINHBI.

2.1 PacnipeaesieHne TPYA0€MKOCTH JUCHHMILIMHBI 10 BHAaM padoT.

nux

O6mass Tpyno€MKOCTh AMCHMILIUHBI cocTaBiasieT 5 3aud.ea. (180 wyacos),
pacripeziesieHne 1o BujaM padboT MPeICTaBICHO B TaOIHIIE
(051 cmyoenmos OPO).
Bun yae6HO# paboThI Bceero CemecTpbl
4acoB ("acel)
1

KonTakTHasi pabora, B TOM 4HcJI€:
AyAUTOPHBIE 3aHATHS (BCEr0): 88 88
3aHsATHS JEKIIMOHHOTO TUTIA 52 52 - - -
JlaGopaTopHble 3aHATHS 36 36 - - -
3aHsATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
PAKTHYCCKHE 3aHSTHSI) ) ) )
HNnas koHTaKkTHasA padora:
KonTpons camocrositenbHoi padotsl (KCP) 4 4
[Tpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTesbHasi padoTa, B TOM YHCJIE:
Kypcosas paboma - - - - -
Ilpopabomxka yuebnoco (meopemuueckoeo) mamepuana 22 22 - - -
Buvinonanenue unousuoyanvhvix 3a0anuil (KOAIOKEUYM, 24 24 i i i
UHOUBUOYATIbHBIE 3a0aUU, KOHMPOJIbHbLE PAGOMbL)
Pecgepam - - -
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 5,8 5,8 - - -
KonTpoJs:
[ToaroToBKa K 3K3aMeHY 35,7 35,7
Oo6masi Tpya10eMKOCTh yac. 180 180 - - -

B TOM 4HCJIe KOHTAKTHAsA 925 | 925

pabora

3a4. e/l B 5




2.2 CTpyKTypa M CUMILIMHbI:

Pacrnipenenenuie BU10B yueOHOM paObOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.

Pa3Z[eJ'IBI JAUCHUIIIMHBI, U3Yy4YaCMBIC B 1 cemect

pe (ounas popma)

KonnuecTBo yacos
AynutopHas
Ne Haunmenosanue paszaenos Beero pabora Bieayaurtopa padora
q1 | ap | cpc | ¥OMTPO
b

1 2 3 4 5 6 7
1. | OcHOBHBIE KOHCTPYKIIMH IPOrPaMMHUPOBAHUS 34 12 6 10 6
2. | AlIropuT™BI U TTPOLIECC PEIICHUS 3a]1a4u 36 8 8 12 8
3. | OcHOBHBIC CTPYKTYPHI TAHHBIX 54 20 12 12 10
4. | llognporpamMmsl U peKypcHst 42 12 8 12 10
5. | O630p M3Y4YEHHOTO MaTepuaia u nmpuem 3adeta | 13,5 - 2 5,8 5,7

KonTpons camoctositensHoi padotsl (KCP) 4

ITpomexxyrounas arrecranus (MKP) 0,5

Hmozco no oucyuniune: 180 52 36 51,8 35,7

[Tpumeuanue: JI — nexnuu, 113 — mpaktuyeckue 3anatus / cemunapsl, JIP — naGopatopHbie

sansitusi, CPC — camocTosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3anaTHA JeKIINOHHOT0 THIIA.

dopma
Ne HanmMeHnoBanue Copepxanue pasaena TEKYIIETO
paszena KOHTPOJIS
1 2 3 4
1 OcHoBHbIE CHHTaKCHC ¥ CEMAaHTHKA BBICOKOYPOBHEBBIX K
KOHCTPYKLIUU SI3bIKOB ITPOTPaMMHUPOBAHUS; IIOHATHE O
IIPOrpaMMHUPOBAHUS | METas3bIKax; aln(aBUT, CHHTAKCHC, CEMaHTHKA
AITOPUTMHUYECKOTO S3bIKA; [IEPEMEHHBIE, TUIIBI,
BBIPAKCHUS U IIPUCBAaUBAHUE; CPEIACTBA BBOJIA-
BBIBO/IA; YCJIOBHBIE U LIUKJINYECKUE YIIPABIISIOLINE
CTPYKTYPbI; PYHKIIUH U CIIOCOOBI TIepeiaun
IapaMeTPOB; CTPYKTYPHbIE KOHCTPYKIIHH.
2 ANTOpUTMBI U Crpareruu pemeHuns 3a1a4u; poJib aaropuTMa B K
IIPOLIECC PEUICHUsT | IPOLECCe PELICHU 3aa4l; UHTYUTUBHOE ITOHATHE
3a/1a4u QJIrOpUTMa; MOHATHE 00 UCTIOJTHUTENE allrOpUTMa
CTPATETUU peaIN3allii aJrOpUTMa; CTPATETUH
OTJIAJIKH; ONIPENEICHNS U CBOMCTBA aJITOPUTMA.
3 OcHOBHBIE [IpocTsle YMCIIOBBIE TUITBI; CAMBOJIBHBIN THIT; K
CTPYKTYpBI JaHHBIX | JJOTUYECKUI THII; ONepaTopsl A3blka C++;
MIPOCTENIINE CPEACTBA BBOJA-BBIBO/IA; YCIOBHBIN
OIIEPATOP; ONEpaTOPhI UKJIA; KOHCTPYUPYEMBIE
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TUIIbL; UHTCPBAJIbHBIC THUIIbI; MACCUBELI; 3aIIUCH,
CTPOKH M 00paboTKa CTPOK; MPEACTABICHUE
JAaHHBIX B IAMATHU; MOOYJIH.

4 [Moanmporpammel 1 | [Tognporpammsl: poueypsl U G yHKIUY; K
pekypcust nepeaayda rnapaMeTpoB; MOHITHE PEKYPCUU;
MaTeMaTHYeCKHUe PEeKypCUBHbIE (PYHKIINU;
MIPUMEPBI PEKYPCUBHBIX MPOLEAYP; PEKYpCUS U
METOJI «pa3ieiisiidi U BIaCTBYH.
K — komnoxksuym
2.3.2 3aHsATHS CEMHUHAPCKOIO THUIIA.
3asTusi CEMUHAPCKOTO TUIIA HE MPEAYCMOTPEHBI.
2.3.3 JlaGopaTopHble 3aHATHSL.
Ne HaumenoBanue nabopaTopHbIX paboT Popwma Teky1uero
KOHTPOJIA
1 3 4
1. |BbruuciauTenbHble aaropUuTMbl Pewenne 3anay, oruer o
nabopaTopHoOi paboTe
2. |OmHOMEpHBIC MACCUBBI Pemienue 3amau, oruer mo
nabopaTopHoOi pabore
3. |Matpuipl Pemenue 3amay, oTyer no
nabopaTopHoi pabore
4. |[Togmporpammbl Pewenue 3amau, oruer no
nabopaTopHoi paboTe
5. |Pexypcus Pemenue 3amay, oTyer no

nabopaTopHoi paboTe

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl HE IPEYCMOTPEHBI.

2.4 IlepedyeHb y4eOHO-METOANYECKOr0 O0ecnedeHHUs JJIsl CAMOCTOATEIbHOH PadoThI
00y4YaKOIIUXCS M0 TUCHHILINHE

[TepedeHn yueOHO-METOIUYECKOTO 00ECTICUCHUS TUCITUTLITUHBI

Ne Bun CPC IO BBIMOJIHEHUIO CaMOCTOSITENbHON paboThI
1 2 3

1 Pewmenne Crangaptel  odopmiieHUS HUCXOAHOIO KOJa TMporpaMm H
WH/IMBUIYaJIbHBIX 337124 [COBPEMEHHbBIE UHTETPUPOBAaHHbBIE cpensl pa3paboTku
IPOrPaMMHOTO o0ecrieyeHus: yue0.-meTo.mocodue/
10.B.Konsnos [u ap.]. — Kpacnonap:Ky6anckuii roc.yH-1, 2015.-
I1lc., YTBEPK/ICHHbBIE kadenpoit MH(GOPMaLIMOHHBIX

TexHosorui, nporokos Ne 7 ot 09.04.2015 r.
2 |Otuer no naboparopHoit [CTaHAapThl  OGOPMIIEHHS] HCXOAHOTO KOoJa IMporpamMm u
pabote COBpPEMEHHBIE UHTETPUPOBAHHBIE Cpensl pa3paboTku
IPOTPaMMHOTO obecrieyeHus: yueb.-meroa.nmocodue/

10.B.Koms1oB [u ap.]. — Kpacauongap:Ky6anckuii roc.yu-t, 2015.-
11lc., YTBEPKJICHHbIE kadeapoii UH(POPMALIMOHHBIX
TEeXHOJIOTH, MpoToKoJ Ne 7 ot 09.04.2015 1.




Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl O0YYaIOIIUXCS W3
Yrclia MHBAIHU/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMHE 3710poBbst (OB3) nmpenocraBnstorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHHSAM HMX 3JJOPOBBS M BOCIIPHUATHS HH(DOpMALIHH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B IIeYaTHOM (popMe yBETMUECHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

J1J1s 7M1 ¢ HAPYIICHUSIMH CITyXa:

— B mieyaTHoM hopme,

— B (hopMe 3JICKTPOHHOTO JIOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA,

JlaHHBIN IepeueHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B cootBerctBuu ¢ TpeboBanusimMu @I'OC B mporpaMma AMCHUILTUHBI MPETyCMAaTPUBACT
UCIIOJIb30BaHUE B Y4E€OHOM IpOILECCE CIEAYIOUUX OOpa30BaTeIbHbIE TEXHOJIOTHMH: YTEHUE
JIEKIUHA C HUCHOJB30BaHWEM MYJIbTUMEAMMHBIX TEXHOJIOTUH; METOJA MallblX Tpymm, pazdop
IIPAKTUYECKUX 3a7a4 U KEHCOB.

[Tpu 00ydyeHnH UCTIONB3YIOTCS CEAYIONIHEe 00pa30BaTEIbHbIEC TEXHOJIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YeHHs — HampaBlieHa Ha (HopMHpOBaHHE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTYJIEHTOB, KOTOpasi sABJseTCsl 6a30BOM, HEOOXOIMMOM /1J1st
aJlanTalnyy K COBPEMEHHBIM YCIIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texnonoruss pa3zHoypoBHEBOTrO (Au(GEPEHIUPOBAHHOIO) OOyUEHUS — MPEANoIaraeT
OCYIIECTBIICHUE [103HABATEIHHON NEATEIbHOCTH CTYIEHTOB C YYETOM HMX HHIUBUIYaTbHBIX
CIIOCOOHOCTEHM, BO3MOKHOCTEH M HMHTEPECOB, MOOUIPSAs. MX PEaIU30BBIBATH CBOW TBOPYECKUIT
noreHuuan. Co3laHue W HCIOJIB30BAHUE AMATHOCTUYECKUX TECTOB SIBIIAECTCS HEOTHEMIIEMOMN
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MoAylabHOro OOy4eHHS — TpeAyCMaTpUBAET JEJICHHE COJAEp KAHUS
TUCIUIUIMHBI HAa JTOCTATOYHO aBTOHOMHBIC pa3fenbl (MOAYJIH), WHTETPUPOBAHHBIE B OOIIUI
Kypc.

— HWudopmannonHo-koMmyHuKanmonnsle TexHoiorun (MKT) - pacmmpsitor  pamku
00pa30BaTeNILHOTO MpOIlecca, MOBBIMAS €ro MPAKTUYECKYI0 HAalpaBlIEHHOCTh, CHOCOOCTBYIOT
MHTECHCU(QHUKAMK CAMOCTOSITEIbHOM pabOThl ydyalluXcs W MOBBIIEHUIO [O03HABATEJIbHOM
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 Buaa TEXHOIOTHI:

— TexHoNOrusl HCHOJB30BAHUS KOMIBIOTEPHBIX MPOTrpaMM — IMO3BOJSET 3(P(HEKTUBHO
JIOTIOJTHUTD MpOLiecC O0yUeHUs S3bIKY Ha BCEX YPOBHSX.
— UHTepHeT-TeXHONOTMM — TMPEAOCTABISIOT IIHPOKHE BO3MOXKHOCTH JUISI IIOHCKA

uH(pOopMaIH, pa3pab0TKU HAYYHBIX IPOEKTOB, BEICHUS HAYYHBIX HCCIEIOBAHUN.

— TexHonoruss WHAUBUAYyATH3aIMN OOYYEHHUS — TOMOTAeT pPEaTU30BBIBATH JHYHOCTHO-
OPUEHTUPOBAHHBIM TOJXOJA, YYWUTHIBAS HWHIMBUAYAIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
YYAIIUXCS.

— IlpoekTHass TEXHOJIOTHA — OPHEHTUPOBAHA HA MOJEIMPOBAHHE COLUAIBHOIO
BSaI/IMO,ZleI\/’ICTBI/IH yqamnxc;l C ILICJIBIO pemeHHs{ 3a1a4uu, KOTOpaH onpez(ensfeTca B paMKax
mpohecCHOHANBEHOM MOATOTOBKH, BBICTISIS Ty WM MHYIO IPEIMETHYIO 00JIaCTh.

— TexHonoruss o0yueHUs] B COTPYIHUYECTBE — peaM3yeT W0 B3aUMHOTO OOYYEHWS,
OCYLIECTBIISIA KaK HMHAMBUIAYAIbHYIO, TaK W KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILIEHUE
y4eOHBIX 3a71a4.

- I/Il"pOBafl TCXHOJIOTHUA — ITO3BOJISICT paSBI/IBaTI) HaBBIKHN paCCMOTpeHI/IH pr,Z[a BO3MOXHBIX
Croco00B pelieHus Mpo0IeM, aKTUBU3HPYS MBIIIJICHHE CTYIEHTOB U PAaCKpbIBas JTMYHOCTHBIN
MOTEHITUAT KaXI0T0 YJaIierocs.



— TexHonorust pa3BUTHA KPUTHYECKOTO MBIIIICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HH(POpMAIMH, YMEHHIO
0TOMpaTh UH(OPMALMIO [T PELICHHS TOCTAaBIEHHON 3ajauu.

KommiekcHOe MCHoibp30BaHUE B y4eOHOM IPOLIECCE BCEX BBINICHA3BAHHBIX TEXHOJIOTHMA
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEJUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbBIE
IPOIIECCH, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIIM, KOTOPBIMH JOJDKEH 00J1IagaTh
OyayImuii CienuanucT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOsI:

— pabora B MajbIX Tpynnax (KOMaHJe) - COBMECTHasl JIEATEIbHOCTh CTYACHTOB B IPYIIIE
0]l PYKOBOJICTBOM JIM/I€pa, HAllpaBlIeHHas Ha peLIeHHe oOle 3agauu MmyTéM TBOPYECKOIO
CJIO’KEHUS Pe3yJIbTaTOB MHIMBHUIyaIbHON PaOOTHI WIEHOB KOMAH/bI C JCICHHEM MTOJIHOMOYUH U
OTBETCTBEHHOCTH,;

— IPOEKTHAasl TEXHOJIOTUA - HHAUBUyalbHAas UM KOJUIEKTUBHAS J€SITEIbHOCTD 110 0TOOPY,
pacnpeneseHuI0 U CUCTEMAaTU3allud MaTepUaa 1o ONpPEAEICHHON TeME, B Pe3yJbTaTe KOTOPOU
COCTaBIISIETCS IPOEKT;

— aHalu3 KOHKPETHBIX CUTyallMi - aHaliMu3 peajibHbIX MPOOJIEMHBIX CUTYalMi, MMEBIIMX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpOPECCHOHATbHON IEATEIbHOCTH, U MOUCK BapUaHTOB
JY4YILINX PELICHUM;

— pPa3BUTHE KPUTUYECKOI'O MBIIUICHUs — 0oOpa3oBaTelibHasl JeATeNbHOCTb, HaIpaBICHHAs
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUICHUS, CIOCOOHOTO BBHIIBUHYTh
HOBBIE UJICHU U YBUJIETh HOBBIE BO3MOYKHOCTH.

[Tomxox pa3bopa KOHKPETHBIX 3afad H CHUTyallMid IIMPOKO HCIOJIB3YeTCsS Kak
npernojiaBaTesaeM, Tak W CTyJAEHTaMHM BO BpeMs JIEKIMH, JaOOpaTOPHBIX 3aHATHH M aHalIn3a
pe3y/IbTaTOB CaMOCTOSATENBHOM PabOTBL. DTO OOYCIOBIEHO TEM, YTO IpPU HCCIECJOBAaHHHU U
pPEIIEHUN KaKJO0M KOHKPETHOM 3aJaud MMEETCs, KaK IIPAaBWJIO, HECKOJBKO METOMIOB, a 3TO
TpebyeT pa30opa 1 OLIEHKH LIEJI0H COBOKYITHOCTH KOHKPETHBIX CHTYaI[HH.

KOJINYECCTBO
Hcnonbs3yeMble HHTEpaKTUBHBIE 00pa30BaTEIbHbBIE
Cemectp | Bun 3ansitus WHTEPAaKTUBHBIX
TEXHOJIOTUU
4acoB
[IpakTnyeckue 3aHATUA B pexumax
1 JIP B3aMMOJICHCTBHSI «IIPETMOJaBaTeNb — CTYACHT» U 20
«CTYI[GHT — CTy,)IeHT»
HToro 20

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OpMAIMHM, YMEHHUS CaMOCTOSTEIbHO PACIIUpPATh U YIIyOJsATh 3HAHUA,
MIOJTy9YECHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

ITonxox pa3dopa KOHKPETHBIX CUTYallMH IIMPOKO HCHOJIB3YeTCs KakK MpernojaBaTeseM,
TaK U CTYJEHTaMH P MPOBEICHNUN aHAJIN3a PE3yJIbTaTOB CAMOCTOATEIbLHOU PadOThI.

JUis A1l ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBbsSI IPEAYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIMH ¢ UCIIOJIb30BAHNUEM JIEKTPOHHOM MOYTHI.

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B leyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUnist Tu1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

Jlnist IvIl ¢ OrpaHWYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI TIPEAYCMOTPEHA OpPTaHU3aIUs
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.
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JlaHHBII TIepeYeHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

4. OueHo4YHbIe CPeACTBA JJIsl TEKYILIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMEKYTOYHOM
aTTecTaluu.
3auemno-sK3amenayuorHHble Mamepuavl 0Jis NPOMENCYMOYHOU ammecmayuu
(aK3aMmeH/3auem)
Ilepeuyens 3x3aMeHAMOHHBIX BOIIPOCOB
AJITOPUTM U €ro CBOMCTBA.
MavHHbI A3bIK. TpaHcnsuus
OYHKIHH S3BIKOB NporpaMMupoBanusi. OCHOBHBIE CBOMCTBA A3BIKOB IIPOTrPAMMUPOBAHHS.
OcHOBHBIE aClIEKThl U3YUEHHUS A3BIKOB IPOIPAaMMHUPOBAHHUS
MerTasi3bIKu ONUcaHus S3bIKOB IPOrPaMMUPOBAHUS
Bupryansnas mamuHa
Tunel ommO0K, pacrozHaBaembie BM
CtpyKTypa nporpaMmmsbl
[Tonsitue Tuna. CTpyKTypa THIIOB sI3bIKa
[lenounciaeHHbBIC TUIIBI.
CHUMBOJIbHBIN THUIT
ByneBckuii (Jloruueckuii) Tu
BermiecTBeHHbBIE THIIBI.
Onucanue nepeMeHHbIX U KOHCTAHT
. Apudmernueckue onepanun
. YcnoBHas onepanus. BelpaxkeHus
[TopaspsigHbie onepaiuu si3bIKa
Omneparopsl s13p1ka. OniepaTop NpucBauBaHUs
CpencrBa BBOJ1a-BbIBOA
. YCIIOBHBIN onepatop. BiioxkeHHOCTh YCIIOBHBIX ONIEPATOPOB
Omnepatop BbIOOpa
OrniepaTophbl UK
Omneparopsl nepexona
O6pabotka nocienoparenpbHocTel. [IporpammupoBanue apudMeTndeckux HUKIOB
O6paboTka nocnenoBareabHOCTeH. MTepalimoHHble IUKITBI
[TporpaMMupoBaHre BIOKEHHBIX [IUKJIOB
KoHcTpynpyembie TUIbI
. PerynspHblie Tuns
O06paboTka 0THOMEPHBIX MACCUBOB
Kiaccrr 3aa4 mo 06paboTke MacCHBOB
3agaum 1-oro kiacca. O60cHOBaHKE BBIOOPA CTPYKTYPHI TaHHBIX
3anauu 2-0ro Kjacca
3agaun 3-0oro Kiacca
3anaun 4-oro Kiacca
. Meronbl copTrpoBKHU. O01Ias TOCTAHOBKA 33/1a4H
OneHnBaHue alropuT™Ma
. Meron noucka ¢ 0OMeHOM (COpPTUPOBKA MOCPECTBOM BHIOOPA)
. Anroput™m «Ily3sIpbKa
. UenHOoYHas COPTUPOBKA (COPTHUPOBKA BCTABKAMH)
Meron noacuera
. Meroz nmapHbIX CpaBHEHUI
. /IBymepHBIE MacCHUBBI
DyHKIMHU
[Tpororun dpyHKIMN

CoNoOA~WNE

A RN OOWWWWWWWWWPNRNDNDNPDMNDNDNNDMNDNNNNREFRPRRPERPREPRPERPERRERRR
RO NFOSOOIPOARNFROOINDUIARNPROOONDOTEWN RO
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45. ITapametps! pynkiuu. [lepenaya no 3HaYCHHUIO

46. Tlepenaua pakTHUECKUX MAPAMETPOB IO aTPECy

47. JlokanbHbIC U I100aIbHBIC TTIepeMeHHbIe. O01acTh BUAMMOCTH ITEPEMEHHBIX

48. TlapaMeTpbl CO 3HAYCHHUSIMHU 10 YMOJIYaHHUIO (HEOOsI3aTeIIbHbIC TaPAMETPHhI)

49. Ileperpy3ska GpyHKIHHA

Ilepeuenv komnemenyuii, npogepsemvix oyenounvim cpeocmeom: OIIK-1 - CriocoGHOCTB
MCIIOJIb30BaTh 0A30BbIC 3HAHUS €CTECTBEHHBIX HAYK, MAaTEMaTHUKU U HHPOPMATHKH, OCHOBHbBIE
(axThl, KOHLEIINH, TIPUHIIMITBI TEOPHA, CBI3aHHBIX C TMPUKIIATHOW MAaTEMaTUKOW 1
nHpopmMaTUKOH

3aga4u K DK3aMeHAIMOHHBIM OuJIeTaM
3amaua 1 1
Onucarh (QYyHKIUIO, BBIYUCISAIONIYI0 HaWOOJIBIIEEe IO MOIYJI0 3HAYCHUE HEKOTOPOU
CTpoKH MaTpuilbl. O0s3aTeIbHBIM apaMeTpOM (PYHKIUH SBIsieTCs HOMEp cTpoku. C moMOoIIbio
OTMUCAaHHOW (YHKIIMU HAWTH CYMMY HarOOJIBIITNX 110 MOIYIIIO AJIEMEHTOB CTPOK MaTpuIibl K.

3amaga 2 1
Ommcate mpouenypy, (GOpPMHUPYIOIIYI0 HEKOTOPBI MacCHMB K Ha OCHOBE HMCXOIHOTO
MaccuBa P Mo ClIeayoLeMy paBUily:
sin p,,eciu p, >0

ki = p',ecnu p, <0
1 UHaye
OO0s3aTeNbHBIM TTAPAMETPOM TIPOIICIYPHI SABJISETCS MCXOMHBIA MaccwB p. Mcmonb3ys
OIMCAaHHYIO TPOIEAYPY, CHOPMHPOBATH HOBBIE MACCHBBI 10 HCXOAHBIM MaccHBaM a u b.
3amaua 3 1
Onwucate npouenypy, GbopMmupytomiyro HOBbIi MaccuB K mo mcxomHomy maccuBy P 1o
CIICTYIOIIEMY TIPaBUITY:

p?,eciu p, <0
Ki =il ecau p, >0
3, UHaue

OO0s3aTeNbHBIM TTAPAMETPOM TIPOIETYPHl SBISIETCS WCXOAHBIM MaccuB p. Mcmomnp3ys
OITMCAaHHYIO TPOLENYPY, CHOPMHPOBATH HOBBIE MACCHBBI 10 HCXO/IHBIM MaccHBaM a u b.
3amaga 4 1
Omnwucate (QYHKIHIO, BBIYHCISIONIYIO CYMMY MOJOXHUTEIBHBIX 3JIEMEHTOB HEKOTOPOTO
cronbua Mmarpunbl. OOs3aTenbHBIM MapaMeTpoM (GYHKIMU sBisieTcs Homep croibua. C
MIOMOIIIFI0 ONMHMCAaHHOW (YHKIMM HAWTH HAHOOJBIIYID CYMMY IIOJIOKUTEIBHBIX JIIEMEHTOB
ctonbioB MaTpuls! K.

Ilepeuenv komnemenyuil, npogepsiemvix oyenounvim cpeocmeom. OIIK-1 - Crioco6HOCTB
UCIIOJIb30BaTh 0a30Bble 3HAHUS €CTECTBEHHBIX HAyK, MaTeMaTUKU U MH(POPMATHKH, OCHOBHBIE
(baKkThl, KOHIENUUH, TNPUHIMIBI TEOPUH, CBSA3aHHBIX C TPUKIAJHOW MaTeMaTUKOH U
nH(pOpMaTUKOI

Bomnpocsl 111 KOJINIOKBUYMOB
no aucuunanHe OcHOBbI HHPOPMATHKH

Bapuanr 1
1. Tlonstue mera-s3pika. BH®. Tlpumepst
Omneparop Beibopa. [Tpumepsl.
3. Jlana KBajpaTHas MaTpPHUIa BEMECTBEHHBIX ducesl NXN. HaliTn HanOoIbIIHiA IO MOJTYITIO
AIIEMEHT CPEeH SJIEMEHTOB, JISKAIINX Ha MTOOOYHON JUaroHalu.
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4. JlaHna mocien0BaTebHOCTh 1ENbIX YHMCEeN, OKaH4YMBatomascs HyneM. HaliTu komudectBo
qucen, cyMma Hudp KOTOPBIX YETHA.

Jlan MaccuB CUMBOJIOB. SIBIISIETCS JIM OH CHMMETPUYHBIM MacCUBOM IUGP?

[Tycth (X, Y) — KOOpAMHATHI TOYKH Ha IIOCKOCTH. COCTaBUTH OYJICBCKOE BBIPAKEHHE,
KOTOpO€ IpUHUMAET 3HaueHue {rue Torjga M TONBKO TOTJAA, KOTJa TOYKA MPUHAUICHKUT
3alITPUXOBAHHOM 00JaCTH.

oo

=1
2
2 \""""—-—— %
—— 2
\]
BapuanT 2

1. YwucrioBbie THIIBI.

Omneparop nukia c nocryciosueM. CuHTakcuc, ceManTuka. [Ipumepsr

3. Jlana kBajpaTHas MATPUIlA METBIX YUCeT NXN. 3aMEHHUTH HYJEM 3JIEMCHTHI ¢ TIOCTIeTHEH
rdpoit paBHOM 2 Cpey AIEMEHTOB, JISXKAIIMX Ha TJIABHOW JIMarOHaIIH.

4. Jlana mocCJIeIOBAaTEIBHOCTh IIEBIX YHCEN, OKaHuMBaromascs -1. Haittu cpennee
apuMeTHUIecKoe YUCell, KOMMIECTBO HU(P B KOTOPHIX YETHO.

5. Jlam maccwB TeNbIX YuceNl. SIBisIeTCS M OH YHOPSAOYCHHBIM 110 YOBIBAHHIO U
COJIEPIKalINM TOJIBKO MOJIOKHUTEIbHBIE KpaTHbIE 3 unciia?

6. Ilycth (X, Y) — KOOpJAMHATHI TOYKH Ha TIOCKOCTH. CocTaBUTh OYyJEBCKOE BBIPAXKCHUE,
KOTOpO€ MpUHUMAET 3HaueHue {rue Torjga u TONBKO TOT/AA, KOTJa TOYKA MPUHAICHKUT
3alITPUXOBAHHON 00JIaCTH.

no

=10y
2.
Y
i \\"""—-——-_ %
—_—— 2,
\\

llepeuenv komnemenyuii, nposepsemvix oyenounvim cpeocmeom.: OIIK-1 - CocobHOCTB
UCIIONIb30BaTh 0A30BbIE 3HAHUS €CTECTBEHHBIX HAyK, MATEMaTUKHU U HH(OPMATUKU, OCHOBHBIE
(baKxThl, KOHIETIUH, TPUHITUITH TCOPHA, CBSI3aHHBIX C IPUKJIATHON MAaTEMATHKOW 1
UHPOPMATUKOM

KommuekT 3aganuii 1Isi KOHTPOJIbHON PadoThl
no aucuumiiuHe OCHOBBI HH(POPMATHKH

1. Tema O6paboTka mocieaoBaTeIbHOCTH YHCET
Bapwuanr 1.
1./lana mociie1oBaTeIbHOCTD EIBIX YHCEI, OKaHunBaromascs yuciom -801. Haittu cymmy
quceN, KOJUYECTBO YETHBIX HUGpP B 3alMCH KOTOPBIX HE KPaTHO 3, a 3a TaKMMHU YUCIaMHU
clenyeT OTPULATEIbHOE YNCTIO.
2. Jlan MaccuB wLenbIX yucen. Ecnum oH He ymopsiodeH Mo yObIBaHHIO, TO 3aMEHHTH
AJIEMEHTHI, C UHAEKCAMH KPATHBIMHU 3, HA 3HAYEHHE MAKCUMAJIbHOTO JIEMEHTA.
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3./lana xBaJgpaTHas MaTpUlla BEIIECTBEHHBIX YHUCEN. YBEIUYHUTH DJIEMEHTHI, JIEKallue
BBIIIIC TJIABHOM TMAroOHAIH, HA CYMMY IMOJIOKHUTEIBHBIX JIEMEHTOB MTOOOYHON JHArOHAIH.

4.Jlana matpunia NXM nenbix uncen. CHopmMupoBaTh MACCUB, KaX/IbI 2JIEMEHT KOTOPOTO
paBeH cyMMe MOJyJIel OTPULIATENbHBIX 2JIEMEHTOB COOTBETCTBYIOLIEH CTPOKH.

2. Tema O6paboTKa MacCHBOB
BapuanT 1
1. Jlan maccuB uenbix uncen. HailTu npou3sBeneHne 3JI€MEHTOB, B 3alHCH KOTOPBIX POBHO JIBE
udpsl 2. OPopMUTE JOrHYECKYI0 (DYHKIHIO, IPOBEPSIOILYI0 Halu4ue ABYX LHU(p 2 B uucie.
Hanuure ocHOBHOH IporpaMMBbl 0053aTENBHO.
2. JlaH MaccHB ILENbIX 4YHCeN. 3aMEHUTb OTPHULIATENIbHBIE 3JIEMEHTHl MaccuBa Ha CyMMY
UH/IEKCOB TIOJOXKHUTEIBHBIX 3JIEMEHTOB. OQOpMHUTH PEKYPCUBHYIO (YHKLHIO BBIYHCICHUS
cyMMBbl. OGOpMUTHh PEKypCHUBHYIO INPOLEAYPY 3aMEHbl JIEMEHTAa Ha HEKOTOPBIH Mapamerp.
Hanuure ocHOBHOH IporpaMMBbl 0053aTENBHO.
3. Jlan MaccuB cTpoK. BeiBecTH HOMepa HECUMMETPUUYHBIX CTPOK, HAYMHAIOLIUXCS C OYKBBI.
4. Jlam maccuB MH(OpPMALUU O COTPYIAHHMKAxX: (aMuims, CTax, 3apriara. Haiiti damummum
COTPYAHUKOB, 3aKaHYMBAIOILMECS HA «OBY», CTaX KOTOPBIX YMCIIO OoJjbllee 3aaHHoro yucia K,
a 3apIuiaTa TPEX3Ha4HOE YHCIIO.

Ilepeuenv komnemenyutl, npogepsemvix oyenounvim cpeocmeom. OIIK-1 - CnocobHocTh
UCIIOJIB30BaTh 0a30BbIC 3HAHUS €CTCCTBEHHBIX HAYK, MAaTEMATUKH M WH(POPMATUKU, OCHOBHBIC
(GakThl, KOHICNIMH, TPUHIUNBI TEOPHA, CBSI3aHHBIX C NPHKJIATHOW MATEeMATUKOW H
nHpopmMaTUKOH

KoMmuieKT pa3HOypOBHEBBIX HHANBHAYAJIbHBIX 32124 (3aJaHUH)
1o qucuuiuiiie OcHOBBI HHPOPMATUKU

1.YcioBHbI# onepaTop

1. Manm1 X, Y, z, t. Haditn max(x+y+z, Xyz)+min(x,y,z,t).

2.Jlanbl X, Y. Eciu X M Y OTpULIATENBHBI, TO KaJI0€ 3HAUCHHE 3aMEHHTh €ro MOAYIEM,
€CIIM OTPHUIIATEIbHOE YHCIIO TOJIBKO OJHO U3 HUX, TO 00a 3Ha4YeHus yBenuuuth Ha 0,5, ecnu o0a
3HAYCHHS HEOTPHUIIATEIbHBI, TO 00a 3HaUYeHUs YBeTUYUTh B 10 pas.

3.Jlano HaTypambHOe N (N<=99). BEIICHUTE, BEPHO 1, 4TO N? paBHO KyOy CyMMEI (P
yucia n.

4 sIpnsieTcs T HATYPATbHOE YETHIPEX3HAYHOE YUCIIO N MATHHIPOMOM.

5.Jlanbl aeifcTBUTENBHBIE uKMcaa @, D, C. BBIACHUTH, UMEET U ypaBHEHHUE ax?+bx+c=0
JIEHCTBUTEIIbHBIC KOPHHU.

6./laHo 1Ba YeTHIPEX3HAYHBIX YKCIa. BepHO U, 4To cymMMa IU(p HEPBOro YuMclIa paBHA
IPOU3BEACHUIO CPEAHUX LHU(P BTOPOTO YHUCIIA.

7.21aHLI JNEWCTBUTENBbHBIC YUCHIA X1, X2, X3, Y1, Y2, Y¥3. [[pUHAIIKUT JIM Havaao KOOpAUHAT
TPEYroJILHUKY C BepIIHaMHU (X1, Y1), (X2, Y2), (X3,Y3).

2.0neparTopsl HUKIA

1. lana HemycTas mociemoBaTeNbHOCTh PA3IMUYHBIX HATYPadbHBIX YHCEN, 33 KOTOpOIi
cieayeT Hoyib. OnpenenuTh NOPSIKOBbIA HOMEp HauMeHbIero u3 Hux (while).

2. lana TOCNENOBAaTENbHOCTh M3 N 1EdbIX unced. ONpenenuTh, €O  CKOJIbKHMX
OTpHUIIATENIBHBIX YKces oHa HaunHaetcs (for, while).
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3. JlaHo neiicTBUTENbHOE X. BBHIUMCINTE NPUOIMKEHHOE 3HAYEHHE OECKOHEUHOH CyMMBI

(cymMMy IepBBIX N claraeMblx):
2 3

X
X+—+—+.. (abs(x)<1).

2 3

4, JaHo: HarypajmpHO€ 4YMCIO N, JCUCTBUTENIbHBIE 4Wcia a1, .., an. B

IIOCJICA0BATEIBHOCTH ai, ..., dn OINPEIACIUTH YUCJIO COCCACTB ABYX YHUCEI Pa3HOI'O 3HaKa.
5. I[aHO qucio N. OHpeI[eJ'II/ITB, SBJIACTCS JIA OHO ITPOCTBIM.

6. lano N umcen. OnpenenuTh, CKOILKO M3 HUX OOJBILIE TPEABIIYIIEr0 | IOCIEMYOIIEX
Yuce.

7. Jlana Hemycras MOCJIEN0BATENILHOCTh HATYPalIbHBIX YHCEN, 3a KoTopoil ciexyer O.
Bbraucnute cymmy TeX U3 HHX, MOPSAKOBBIE HOMEpa KOTOPBIX — uncina GuboHaqyyu.

3. OnHOMepHbIe MaCCUBBI

1. Jlanb! neficTBUTENbHBIC YUCIA a1, 82, ..., 8n. EClIN B pe3ysbTaTe 3aMeHbl OTPULIATEIIbHBIX
3JIEMEHTOB IOCIEA0BATEIbHOCTH a1, 82, ..., 8n UX KBaJpaTraMu 3JIEMEHTbI OyJIyT 0Opa30BbIBATh
HEYOBIBAIOIIYI0  IOCJIENOBATEIbHOCTb, TO IOJYYUTh CYMMY 3JEMEHTOB  MCXOJHOH
IIOCJIEIOBATEIIbHOCTH, B IIPOTUBHOM CIIy4a€ KaXKIbId ISATBIA DJIEMEHT 3aMEHUTh CpPEIHUM
apu(METHUECKUM OTPHUILATEIbHBIX YHUCEIL.

2. Jlan maccuB nenbix uucen. Haiitu cpemaHee apu(MeTH4ecKOe MPOCTHIX AIIEMEHTOB
MaccCuBa.

3. Jlansl yncna ai, az, ..., an. [lepecTaBUTh 3I€MEHTHI MTOCIIEAOBATEILHOCTH a1, a2, ..., an TaK,
4yroObl CHayajla pPAaCHOJOXKWINCh BCE HEOTPULATENbHBIE JJIEMEHTbI, a IOTOM BCe
orpunarenbHbie. [lopsnok Kak cpeaM HEOTPULATENBHBIX JJEMEHTOB, TaK U Cpeau
OTPHLIATENIbHBIX, JOJDKEH OBITh COXPAHEH MPEXHUM. 3aTeM IEepecTaBUTh 3JIEMEHThI TaK, YTOObI
CHayaJla TN YETHBIE DJIEMEHTHI, 3aTEM HEUETHBIE.

4. Jlanpl JeilcTBUTENbHBIE 4HMchaa a1, &2, .., an OcTaBuUTh 0€3 H3MEHEHMs
MOCJICAOBATCIIBHOCT d1, &2, ..., dn, €CIIM OHA YNOPSAOOYECHA MO HE y6BIBaHI/IIO WX TI0 HE
BO3pAaCTaHUIO, B IPOTHUBHOM ClIy4ac YyNAIUTb H3 IIOCIEIOBATEIbHOCTH TE DJIEMEHTHI,
MOPSIIKOBBIE HOMEpA KOTOPBIX KPaTHbI YETBIPEM, COXPAHMB IPEKHHUM MOPSIOK OCTaBICHHBIX
JJIEMEHTOB.

5. JlaHo: IeiiCTBUTENBHBIC YUCIA a1, ..., an, P, HATYpabHOE YncIio k (a1<=ax<=...<=an, k<n

). YIanute U3 a, ..., 8n AJIEMEHT ¢ HOMepoM Kk (T.e. ak) U BCTaBUTb DJIEMEHT, PaBHBIN p, YTOOBI
HE HapyIIWIach yIMOpsSA0YCHHOCTb.

6. Jlaubl JEHWCTBHUTENBHBIC YUCTA C1, ..., Cp, U1, ..., dq (C1<=Co<=...<Cp, d1<=d2<=...<=dq).
BHecTr eauHy0 yHOPSIOYEHHOCTh B Ci, ..., Cp, A1, ..., dq, momyuuB fi, fo, ..., fprq Takme, yro
f1<=f,<=...<=fp+q. Uucno cpaBHEeHMI1 HE JOIDKHO MPEBOCXOIAMUTH P+(.

7. Ilycth man maccuB ai, ..., an. Tpedyercs mepecTaBuTh ai, ..., an TaK, YTOOBI BHaYaJe

MacCCHBa 1ljia rpyImima 3JIEMCHTOB, OOJIBIIINX TOTO QJICMCHTA, KOTOpBIfI B HMCXOJHOM MACCHUBC
pacmojarajica Ha HIEpBOM MECTC, 3aTEM — CaM 3TOT J3JIECMCHT, IIOTOM — IpyIilia 3JCMCHTOB,
MCHBIINX UJIU PABHBIX CMY.

4.Perynsipabie THIIbI. MaTpuIbl

1. TonyunTh 1ENOYHUCICHHYIO KBaJpaTHYI0 MaTpUIly HOpsAKa 7, dIeMEHTaMH KOTOPOMH
ABJISIIOTCA yucna 1, 2, ..., 49, pacnoniokeHHbIEe B HEW 10 CIUPAJIU.

2. B JeHCTBUTEBHON KBaJpaTHOW MATpHIlC TOpsAaKa N HAWTH HAUOOJBIINUN IO MOJIYIIIO
aneMeHT. [lomyuuTh KBaJIpaTHYI0 MaTpuily Hopsiaka N-1 myTeM BBIOpachIBaHUS U3 HMCXOIHOMN
MaTpHIIbl CTPOKHU U CTOJIOIA, HA TIEPECEUEHNH KOTOPBIX HAXOIUTCS HAWIEHHBIN 2JIEMEHT.

3. Hana geiicTBUTENnbHAS MaTpHUIla pa3MepoM NXM, B KOTOPOW HE BCE DIEMEHTHI PaBHBI
Hymt0. [TolyduTh HOBYIO MaTpuUIly yT€M YMEHBIIEHUS BCEX 3JIEMEHTOB JAHHOW MaTpHIIbl HAa €€
HauOOJIBIINN JICMEHT.
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4. JlaHo: HaTypajbHOE YUCIO M, IeNble Yucaa ai, ..., m U LEJIOYUCIEHHAs KBaJpaTHas
Marpuia mopsaka M. CTpoKy ¢ HOMEpPOM | MaTpHIlbl Ha30BeM OTMEuYeHHOH, eciau a>0, u
HEOTMEUYEHHOU B IPOTUBHOM ciyyae. TpeOyeTcst Bce 31€MEHThI, PacloI0KEHHbBIE B OTMEUEHHBIX
CTpOKax MaTpHIlbl, MpeoOpa3oBaTh MO MPABWIIY: OTPULIATENBHBIC 3JIEMEHTHI 3aMEHUTh Ha —1,
MOJIOKUTENbHBIC — Ha 1, @ HyJIeBbIe OCTaBUTh 0€3 U3MEHEHUSI.

5. lana nelicTBUTENbHAsE MaTpulla MHopsaka N. 3aMEHUTh HYJISMU BCE €€ 3JIEMEHTHI,
pacrojoXXeHHble Ha TJIaBHOW JuaroHaidu M Bblmie Hee. HaliTu cpennee apudmernueckoe
II0JIO’KUTEJIBHBIX 3JIEMEHTOB, PACIIOJIOKEHHBIX HUKE [VIaBHOM JMaroHaIu.

6. Jlana neiicTBUTeNbHAs MaTpuia pasMepa M X N. HalTtu 3HayeHHMe HaWOOJBIIETO IO
MOJYJIIO 3JIEMEHTa MaTpPHIIbI, & TAK)KE OMPEACIUTh €CTh JIW B MAaTPUILIE XOTS Obl OJUH MPOCTOM
3JIEMEHT.

7. B naHHON NeNCTBUTENBHOM MaTpule pa3Mepa MXN HOMEHATh MECTaMH CTPOKY C
HauOOJBIIMM 3HAYCHHEM, CO CTPOKOW, COJEp Kalled AJIeMEHT C HAUMEHbBIIUM 3HAYCHHUEM.
[Ipenmosnaraercs, 4TO 3TH 3IEMEHTHI €IUHCTBEHHBI.

5.Peryasipubie Tunbl. CTpoku

1. lan tekct. s mepBoro ciioBa ykaszaTbh, CKOJBKO pa3 OHO BCTpEUYaeTcs Cpeau BCex
CJIOB, 00pa30BaHHBIX CUMBOJIAMH JJAHHOTO TEKCTA.

2. Jlan Ttexcr. Haiitu Bce cnoBa, copaepkamue HauOousbllee KOJIMYECTBO TIJIACHBIX
JATHHCKUX OYKB (a, ¢, 1, 0, 1).

3. Jlan Tekct. B Tex ciioBax, KOTOpble OKaHUMBAIOTCS COYETaHHEM OYKB ing, 3aMEHHUTh ITO
OKOHuYaHHe Ha Wend.

4. JlaH TekcT. BpIACHUTH, BCTpeuyaeTcs JIM B JaHHOM TEKCTe Ipymna OyKB one, 10 U Mocie
KOTOPOH clienyeT He MeHee NBYX Hup, TpyIIbl pa3aesstoTcs MpooeIamMu.

5. JlaH TekcT. BBIACHUTB, BEPHO JIM, YTO B JAHHOM TEKCTe 0OJIbIIe TPy OYKB, 4eM IpYII
3HAKOB (+ * -), rpymIbI pa3AemnsoTcs MpooeTamMH.

6. Jlan Texct. Ecnu B JaHHOM TekcTe MMeEETCs HEe MEHee JIBYX IpyMI OyKB, TO KaKIbli
3HaK ‘+’, BCTpPEUAIOMIMKCS MEXIY IBYMs TEPBBIMU IO TMOPSAIKY Tpynnamu OYyKB, 3aMEHUTh
mudpoit 1, 3Hak ‘—’ 3aMeHuTh HUPPOH 2, a 3HaK ** — mudpoit 3. MHaue octaBUTH TeKCT 0e3
W3MEHEHHH, TPYTIITBI pa3IelsTIOTCs MPOOeIaMH.

7. Jlan tekcr. Ilogcuntare 4ncino BXOKJIeHUH OykBbl f B mepBble Tpu Tpymmbl OyKB, B
TPYIIIE JTOJDKHBI OBITH TOJBKO OYKBBI, TPYIIITBI Pa3esIOTCs MPoOeIaMH.

6.IloanporpamMmmbl
1. Jlano: HaTypainbHOE N, LieNble HEOTpULATENbHBIE &1, ..., an. PacCMOTpPeTh OTPE3KU
IIOCIIEJOBATEIFHOCTH 8y, ..., n (ITOIIOCIEI0BATEIFHOCTH WYIINX TTOIPST WICHOB), COCTOSIIHE

U3 CTENEHEH ISTepPKH (OMHMCaTh COOTBETCTBYIONIYIO Tpolenypy). [lonydnTs HauOObIIyIO W3
JUTHH PacCMaTPUBAEMBIX OTPE3KOB.

2. JlaHO: HaTypayibHOE N, IIeJble HEOTPHIATENIbHBIC a1, ..., an. PacCMOTPETh OTPE3KU
TIOCJICIOBATEILHOCTH a1, ..., an (MOAMOCISI0BATSILHOCTH HIYIIUX TOAPST WICHOB), COCTOSIIUE
U3 MPOCTHIX YHCEN (OMHMCATh COOTBETCTBYIOILYIO TpoIienypy). [loayduTs HanOOIBINYIO U3 JUTUH
paccMaTpUBaeMbIX OTPE3KOB.

3. JlaHo: HarypaibHOE N, II€JbIE HEOTPHUIIATEIBbHBIC a1, ..., dn. PacCMOTPETh OTpPE3KH
MIOCJICIOBATEIHOCTH a1, ..., an (MOAMOCISI0BATSILHOCTH HIYIIUX TOAPST YWICHOB), COCTOSIIUE
U3 COBEPIICHHBIX YMCEl (OMHUCaTh COOTBETCTBYIOIIYIO MpoIeaypy). [1oydnTs HanOoIbIIyIO 13
JUTHH pacCMaTPUBAEMBIX OTPE3KOB.

4. Jlanel Tpu MaccuBa. Eciu 1Ba M3 HHUX YIOPSAJOYCHBI, TO YBEIUYHMTh KaXKIBIA HX
SJIEMEHT HAa MAaKCHMAJIbHBIM 3JIEMEHT HEYMOPSAA0YEHHOr0 MaccuBa. EcCiu Bce MacCHBBI HE
YIOPSIOYCHBI, TO 3aMEHHUTh HYJIEM B HUX KaXIblid TpeTHH 3jieMeHT. Onucarh JOTHYECKYIO
GYHKIINIO TPOBEPKH Ha YHOPSIOUEHHOCTh U IIPOLIEYPY 3aMEHBI.

5. JlaHo: ;meficTBUTENbHEIE YKCA S, t, Ao, ..., a12. [Tomyunts P(1)-p(t)+p?(s— —t)+p3(1), roe
p(x)=a12x12+a11x11+...+ao.
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6. Jlano HarypasbHOE N. BBIICHUTBH, UMEIOTCS JU cpeau vucen N, nN+l, ..., 2n mpocTeie
YKCIIa, PA3HOCTh MEXAY KOTOPHIMU paBHa 2.

7. Onucarb JIOTUYECKYIO (DYHKIIMIO, TIPOBEPSIONIYIO SBIISETCS JH CUMMETPUYHON 4YacTh
CTPOKH, HAUMHAOIIASCS I-M U KOHYAOIIASCS |-M €€ DIIEMEHTOM.

Ilepeuenv komnemenyutl, nposepsemvix oyenounvim cpeocmeom. OIIK-1 - CmocobHOCTB
UCIIOJIb30BaTh 0a30BbIC 3HAHMS ECTECTBEHHBIX HAyK, MATEMAaTHUKU M WH(OPMATUKH, OCHOBHBIC
GbakThl, KOHIENIMH, MPUHIUIBI TEOPH, CBS3aHHBIX C NPUKIATHOW MaTEeMAaTUKOW H
UHPOPMATUKOM

Crynentsl 00s3aHbl cIaTh 3a4€T B COOTBETCTBUU C PACHUCAHUEM U YYEOHBIM ILJIAHOM.
3auer sBiseTcss GOPMOI KOHTPOJIST YCBOCHHSI CTYIEHTOM y4e€OHOW IMPOrpaMMEbI M0 TUCITUTUIHHE
WM €€ YaCTH, BBIIOJIHEHUS TPAKTHUYECKUX, KOHTPOJIBHBIX, pedepaTuBHBIX padoT.

Pesynbrar cmauu 3auera Mo MPOCHYIIAHHOMY KYpPCY JIOJDKHBI OLIEHMBATHCS KaK HUTOT
JESTENIbHOCTH CTY/EHTa B CEMECTpe, a MMEHHO - IO MOCEUIaeMOCTH JIeKIUH, pe3ylbTraraM
paboThl Ha TPAKTHYECKUX 3aHSATHUSAX, BBITIOJHEHHS CAMOCTOATEIbHOW pabotel. Ilpu 3TOM
JOIycKaeTcs: Ha ouHOM ¢opme oOydeHus npomyck He Oonee 20% 3aHsATHH, ¢ 00s3aTeNbHON
OTpabOTKON MPOMYIIEHHBIX CEeMUHAPOB. CTYIEHTHI, Y KOTOPBIX KOJHUYECTBO IPOIYCKOB,
NPEBBIIAET  YCTAHOBJICHHYIO  HOPMY, HE  BBHIIOJHUBIIME Bce BUIObl pabOT U
HEY/IOBJIETBOPUTEIILHO pabOTaBIIME B TEYECHHE CEMECTpa, NPOXOoAiT cobeceoBaHUE C
mpenojaBaTesieM, KOTOPbIl OMpaliuBaeT CTYACHTa Ha MPEeAMET BBISBICHUS 3HAHUS OCHOBHBIX
MOJIOKEHUHN JUCITUTUIHHBI.

Kpurepun oneHku:

- OIlEHKA «3a4YTEeHO»: CTYACHT BJAJCET TCOPETUUYCCKUMM 3HAHUAMH IO CTPYKTypam
JaHHBIX $I3bIKa TMPOTPAMMUPOBAHMS, 3HAET OCHOBHBIE AaNTOPUTMHUYECKHE KOHCTPYKIIHH,
JIOTTyCKAeT HE3HAYUTEIbHBIC OITMOKU; CTYICHT YMEET IPaBUIIbHO OOBSCHATH PEIICHUE 3a/1a4.

- OLEHKA «He 3a4YTeHO»: MaTepHall He YCBOEH WM YCBOEH YAaCTUYHO, CTYACHT
3aTPYAHSIETCS IPUBECTU MPUMEPHI O OA30BBIM CTPYKTYpaM JAHHBIX, JOBOJBHO OTpaHUYCHHBIN
00BbeM 3HAHUH MO AITOPUTMHUYECKHM KOHCTPYKLHSM $3bIKa MPOTrPAMMUPOBAHMS, JOMYCKAET
6osiee 4 rpyObIX OMMOOK MPU ANTOPUTMUUYECKOM PEIICHUH 3a/1a4.

Onenka

He3auer 3auTeHo

® CTYJCHT IOJy4yWs MeHee 7 OayjIoB 3a BCE | ® CTYACHT MOIYy4WsI HE MEeHee 7 OalioB 3a
KOHTPOJIbHBIE paOOTHI BCE KOHTPOJIbHbBIE Pa0OTHI

e MeHee | Oamna xora Obl 3a OAHY U3 |e He MeHee | Oamia 3a  KakIylO U3
WH/IMBUIYAIbHBIX 3a/1a4 WH/IMBUYaJIbHBIX 337134,

OneHouyHble CpeicTBa JUIsl MHBAIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3J10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Tpu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBBS IIPEAOCTABIIACTCS TONOJHUTEIIBHOE BPpEMS Ul IIOJATOTOBKU OTBETA HA DK3aMEHE;

— P MPOBEJICHUH MPOLIEYPhl OLIEHUBAHUS PE3YJIbTATOB O0YyUEHUSI MHBAJINIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBBs IIPEAYyCMATPUBACTCS UCIIOIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
U UHBaJUIOB IIpOLieypa OLIEHUBAHUS pE3yNbTaTOB OOYyYEHHS IO JUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.

[Ipouenypa oneHuBaHusl pe3yiabTaToB OOyYEHHS WHBAJIMAOB U JIMI[ C OpaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0POBbsI 110 TUCHMIUIMHE MpeAycMaTpUBaeT MpeaocTaBlieHne nHpopMaluy B
dbopMax, afanTUPOBAHHBIX K OTPAHUYECHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMAaLINU:

JList L ¢ HapyIIEeHUsIMU 3PEHUS:
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— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,

— B hopMe IEKTPOHHOTO JTIOKYMEHTA.

JIuist T1 ¢ HApYIISHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepeyeHb OCHOBHOW W [IOMOJHHUTEJIbHOWH y4eOHOW JUTEpaTypbl, HEOOXOAUMOM
JJI51 OCBOEHUS TUCHUILINHBI.
5.1 OcHoBHas JiuTEepaTypa:

1. CemxBuk, P. Amropurmel Ha C++ / P. CemkBuk. - 2-¢ u3a., uchnp. - Mocksa :
Hanumonanehbiit Otkperteiit YHUBepcuter «MHTYUT», 2016. - 1773 c. : un. - bubauorp. B KH. ;
To sxe [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429164

2. Cunnupie, C.B. OcHOBBI pa3paboTKH MPOrpaMMHOTO 00ECTIeYeHUsT Ha MPUMEpPE S3bIKa
C / C.B. Cununpiz, O.U. XabiTunes. - 2-¢ us., ucnp. - Mocksa : HannonanbHbii OTKPBITHIN
VYuusepcurer « THTYUT», 2016. - 212 c. : cxem., ui. - bubnuorp. B kH. ; To ke [DneKTpoHHbIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=429186

3. benmonepkosckas, 1.E. Anropurmusarus. Beenenue B 361k nmporpammupoBanus C++ /
N.E. benouepkosckasi, H.B.T'anuna, JLIO. Kataea. - 2-e wu3a., wuchnp. - Mocksa
Hanumonanenbiit Otkpeiteiii Yuusepcuter «MHTYUT», 2016. - 197 c. : un. ; To xe
[Onexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428935

4. Jly6ameBa, T.B. OCHOBBI aJrOpUTMHU3AIMH U TTPOrPaMMHUPOBAHUS ;| yaeOHOE mocodue /
T.B. Jlyb6amesa, b.A. XKenesko. - Munck : PUIIO, 2016. - 378 c. : un. - bubnuorp. B kH. - ISBN
978-985-503-625-9 ; To xKe [DmexkTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=463632

5.2 lono/HUTEIbHAS JIUTEPATypa:
1. Tananos, A.B. I'pa¢sr u anroputmsel / A.B. Tananos, B.E. Anekcees. - 2-e u3za., ucrp. -
Mocksa : Hanonansnsiit OTkpsiThid YHUBEpcuteT «MHTYUTy», 2016. - 154 c. : un. -
bubnuorp. B xH. - ISBN 5-9556-0066-3 ; To xe - URL:
http://biblioclub.ru/index.php?page=book&id=428827
2. Meiiep, b. IHCTpyMEHTBI, alTOPUTMBI U CTPYKTYpHI TaHHbIX / b. Meiiep. - 2-e u3., ucrp. -
Mocksa : Haumnonansnsiit OtkpsiTeiii YHUBepeuteT «MHTYUT», 2016. - 543 c. : cxem., ui. -
bubmuorp. B xH. ; To e - URL: http://biblioclub.ru/index.php?page=book&id=429033
3. Teopus anropuTMOB : 1a0OpaTOPHBINA NPaKTUKyM / MUHHCTEpCTBO 00pa3oBaHus U Hayku PO,
®denepalibHOE rOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUE BBICIIETO
oOpa3zoBanus «CeBepo-KaBkasckuil ¢penepanbHblii yHUBEpCUTET» ; cocT. A.A. bpbikanosa. -
Craponons : CKOVY, 2016. - 134 c. - bubnuorp. B kH. ; To e - URL:
http://biblioclub.ru/index.php?page=book&id=467401
4.TIporpaMMHpOBaHUE U OCHOBBI QJITOPUTMU3aLUK : yueObHoe rnocodue / B.K. 3ompHHKOB,
[1.P. Mamesuy, B.11. Aunudeposa, H.H. JIutBuHOB ; MuHUCTEpCTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®denepanuu, GenepanbHoe areHTCTBO MO 00pa3oBaHuIo, [ ocyaapcTBeHHOE
00pa3oBaTenbHOE YUpEeKACHUE BRICIIECTO MpodecCHoHaIBLHOTO 00pa3oBanus «BopoHexckas
roCy/IapCTBEHHAs JIECOTEXHUYECKAsl akasieMus». - BopoHex : BopoHexkckas rocynapcTBeHHast

JecoTexHndeckasa akagemus, 2011. - 341 c. : mx. ; To xe -
URL.: http://biblioclub.ru/index.php?page=book&id=142309
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5. 3abyra, A.A. Teopernueckue ocHOBBI HH(MopMaTuku / A.A. 3abyra. - HoBocubupck : HI'TY,
2013. - 168 c. - ISBN 978-5-7782-2312-7 ; To xe -

URL.: http://biblioclub.ru/index.php?page=book&id=258592.

6.Mudopmaruka u mporpammupoBanue : yaebnoe nocoodue / P.1O. Ilapes, A.H. Ilynkos, B.B.
Camapun, E.B. MbuibHHKOBa ; MuHHCTEpCTBO 00pa3oBanus u Hayku Poccuiickoit deneparum,
Cubupckuit @enepanbubiii yHuBepcuTeT. - KpacHosipck : Cubupckuii ¢penepanbHbIi
yHuBepcurteT, 2014. - 132 c. : un., Tabm., cxem. - bubmmorp. B kH.. - ISBN 978-5-7638-3008-8 ;
To xe - URL.: http://biblioclub.ru/index.php?page=book&id=364538

7.Mudopmaruka : yueOHOe mocodbre / MuHHCTEpCTBO 00pa3oBaHus U Hayku Poccuiickoi
Oeneparun, PenepaabHOE rOCYIapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BbICIIIErO IpoeccuoHanbHOro 00pazoBanus «TaMOOBCKUI TOCYJapCTBEHHBIN TEXHUYECKHIA
yHuBepcureT». - Tam6oB : UznatensctBo @I'BOY BIIO «TI'TVY», 2015. - 159 c. : ui. - bubn. B
kH. - ISBN 978-5-8265-1490-0 ; To xe -

URL: http://biblioclub.ru/index.php?page=book&id=445045

5.3. Illepuoauyeckue u3IaHusl:

1. TlpuknagHas nHDOpMaTHKA

2. IIpoGnemsl epenaun nHGOpMAITIH

3. [IporpaMMHbIe IPOIYKTHI U CUCTEMBI

4. IlporpammupoBaHue

5. COMPUTATIONAL NANOTECHNOLOGY (BBIUMCJIMTEJIBHBIE
HAHOTEXHOJIOI'MN)

6. COMPUTERWORLD POCCHUA

7. WINDOWS IT PRO / RE

6. Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJEKOMMYHHUKAUMOHHOH  CeTH
«HTEepHET», HEOOXOTUMBIX JJISl OCBOCHHUS TUCIHUTLINHBI.
1. OcHoBbl mnporpammupoBaHus Ha s3bike C++: Yuebnoe mnocobue/ Coct. C.M.
HamecTtHukos http://sernam.ru/lect _c.php
2. OcuoBel C++. E. Jlunckuii. https://www.lektorium.tv/course/22825

7. MeToanyeckue yKa3aHus 1151 00y4aI0IIUXCS M0 0CBOCHUIO TUCIUTIIHHBI.

[To Kypcy mpeayCMOTPEHO NpOBEJCHHE JICKIMOHHBIX 3aHATHI, Ha KOTOPBIX JAeTCs
OCHOBHO# CHCTEMaTH3HPOBAHHBIH MaTepHal; 1ab0paTOPHBIX 3aHATHH, Ha KOTOPBIX MPUBOISTCS
NpUMEphl PEIICHHH 3a1a4 M0 OCHOBHBIM y4eOHBIM TEMaM, BBITIOJHSIOTCS Ha KOMITBIOTEpPE C
ucrosip3oBanueM kommuisitopa Microsoft  Visial Studio C++3amaum u  ynmpakHeHUs,
COOTBETCTBYIOIINE pa3esiaM JIEKIIMOHHOTO Kypca.

BaxHelum 3tamoM Kypca SBISICTCSl CaMOCTOsITENbHas paboTa MO JUCIHIUINHE
«OCHOBBI HUH()OPMATUKID.

[lpu camocrosTenbHONW paboTe CTYJSHTOB HEOOXOAMMO U3YYHUTh JIHTEPATYpY,
NPUBEICHHYIO B TEPEYHSAX BBINIE, JUII OCMBICIICHHS BBOAWMBIX TIOHSTHH, aHAIM3a
NpeI0KEHHBIX TOAXO0J0B U METOJOB pa3padOTKH mporpamm. Pa3pabaTeiBas penieHue HOBOM
3aj1a4M, CTYACHT O/DKEH YMETh BhIOpaTh 3()(EKTHBHBIC U HAJCKHBIC CTPYKTYpPhI JTAHHBIX JIJISI
npe/CTaBIeHNs WHPOPMAIIMU, TOA00paTh COOTBETCTBYIOIINE ANTOPUTMBI JUIS UX 00paboTKH,
y4ecTh crenu(uKy si3plka MPOrpaMMHUPOBAHUS, HA KOTOPOM OY/ET BBIMOJIHEHA peah3aius.
CTyIeHT MO/DKeH YMETh BBIMOJHSITh TECTHPOBAHUE M OTJIAJKY AJTOPHTMOB PEIICHHsS 337a4 C
1eJIbI0 OOHAPYKESHUS M YCTPAHSHHUS B HUX OLIHOOK.

B kauecTBe cHCTEM NPOrpaMMHUpPOBAHHS JJsl PEIICHUS 3a1a4 U HM3YYCHUS METONOB H
QITOPUTMOB, TPHUBEACHHBIX B JICKIHSIX, PEKOMEHIYETCS HCIOIb30BaTh Ha TMPAKTHYECCKUX
3aHATHAX W TPH caMmocTosTenbHON pabore xommmisrop Microsoft Visial Studio C++. dns
3¢ PEeKTUBHOTO MPOrPAMMHUPOBAHUS PEKOMEH/IYETCSI HCIIOIb30BaTh BCTPOCHHBIE OTIIaTYUKH.
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Paznen aucuuminHbl ®opma CP Cpoku Dopmbl
BBITIOJIHEHHS KOHTPOJIS
OCHOBHBIE [TpopaboTtka teoperuueckoro | Jlo 20.10 Komnoksuym
KOHCTPYKLIUHU marepuaia
IPOrPaMMHUPOBAHHUS
ANTOpUTMBI U Pemenne wHamBuayanbHeix 3amad | (1)15.09 Cnaua
MIPOIIECC peIIeHUs o TeMaM: Boraucnurensusie | (2)1.10 WHIUBHTYTbHBIX
3a7a4u anroputMbel (1),  OnHOMeEpHBIE 3a1a4
MaccuBbI (2)
OcHoBHbIe cTpyKTYpHI | [IpopaboTka teoperuueckoro | o 10.11 Konnoksuym
JTAHHBIX MaTepuaia
ITognporpammsl 1 Pemenne wHamBuayanbHeix 3amad | (3)15.11 Cnaua
peKypcus o TeMaM: Martputibt 3), | 41.12 WHIUBHTYTbHBIX
[Tomnporpammel (4), Pekypeusi (5) (5)15.12 3a1a4

B ocBoeHun mMCHMIUIMHBI MHBAIUAAMH U JIMIIAMU C OTPAHUYECHHBIMH BO3MO>KHOCTSIMH
37I0POBBSI OOJIBIIIOE 3HAUCHHE HMMECT WHIUBHIyalbHas ydeOHass paboTa (KOHCYJIbTAllUH) —
JIOTIOJTHUTEIIFHOE pa3bsiICHEHNE YIeOHOro MaTepuara.

NunuBuayanbHble KOHCYJIBTAIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (pakTopom,
CIOCOOCTBYIONUM HHJIMBHTyaTU3allM OOyYEHUS U YCTAHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W O00yJaroIlUMCS WHBAIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTeIbLHOIO MpoLecca M0 JUCIUILIMHE.

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

— IlpoBepka nomMamHUX 3aJaHUN U KOHCYJIBTUPOBAaHUE IIOCPEACTBOM JJIEKTPOHHOMN
ITOYTBHI.

— Hcnionb30BaHue IEKTPOHHBIX MPE3EHTAUN IIPU IPOBEACHUU JICKLIIMOHHBIX 3aHATHI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 o0ecneYeHusl.
— Microsoft Windows
—Komnumsitop Microsoft Visial Studio C++, mist pa3paboTtku mporpamMm

8.3 lepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnextponnast 6udaroTeunas cuctema eLIBRARY.RU (http://www.elibrary.ru)

9. MarepuajibHo-TeXHMYeCKasi 0a3a, HeoOXoAMMAasi /I OCYIIECTBJIEHHS
00pa30BaTeIbLHOTO MpPoLecca Mo THCIHUIIJIHHE.

MartepuanbHO-TeXHHYECKOe oOecredeHne JUCIUILIIMHBI U

Ne Bug pabor

OCHAIIICHHOCTh

1. JlexuonHble 3aHATHS | JIGKIIMOHHAs ayIuTOpHUs, OCHAIEHHas MpPe3eHTAlUuOHHON
TEXHUKOM (IIPOEKTOp, JKpaH, KOMIBIOTEP/HOYTOyK) U
COOTBETCTBYIOIIUM HporpaMMHbeIM obOecnieueHuem (I10),
J0CKa

2. JlaGopatopHbie JlaGoparopwus, YKOMILUIEKTOBaHHAS TEeXHUYECKUMH

3aHATHA CpelICcTBaMHU o0yueHus - KOMIIBIOTEPAMHU c

COOTBETCTBYIOIIUM IPOTpaMMHBIM obecrnievyeHneM,
MapKepHas J0CKa.

20




I'pynmossie
(MHIUBHTYaTTBLHBIC)
KOHCYJIbTaIHH

AyauTtopusi, YKOMIUIEKTOBAaHHAas MAapKEpHOM JIOCKOM U
OCHAILICHHAs] KOMIIBIOTEPOM.

Tekymuid  KOHTPOJIb,
MPOMEKYTOUHAS
aTTecTalus

Ay,Z[I/ITOpI/IH, YKOMIIUIEKTOBaAaHHAA TEXHHUYCCKHMH CPCIACTBaAaMHU
06y‘-I€HI/ISI - KOMIIBIOTCPaMU C COOTBCTCTBYHOIIIUM
IMpOorpaMMHBIM obecreueHueM

CamMocTosTenpHas
paboTta

Kabuner s caMoCTOSATENbHONW pa®OThI, OCHAIICHHBIN
KOMIIBIOTEPHON TE€XHMKOW € BO3MOXXHOCTBIO IOAKIIOYEHHS K
cetu «/HTEpHET», NPOrpaMMOM 3KPAaHHOIO YBEIWYEHUS U
00€CIEeUYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEy YHUBEPCUTETA.
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