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1 Ieapb AUCHUIIAHBI.
B pe3ynbrare OCBOCHMs JaHHOW AMCIUIUIMHBI Y OOYYArOIIETOCs TOJDKHBI OBITh  CPOPMUPOBAHBI

KOMIIETEHIIMM OCHOBHOW Mpo(ecCHOHATFHOW 00pa30BaTeIbHOM MporpaMmbl OakaiaBpuara

OIIOII): OITK-2.

(manee -

Co;[epn(aHHe KOMHGTGHL{I/Iﬁ KaK INIaHUPYCMBIX PE3YJIbTAaTOB O6y‘ICHI/ISI 10 AUCHUIIIIMHE CM. Ta6HI/IL[BI

11,1.2uls.

1.1

®opmMupyeMble KOMIIETEHIIMH

Tabnuna 1 - DopMupyemMble TUCIUTUTMHON KOMITIETCHITUU

HanmenoBanne BHUaa
KOMIICTCHII U

HaunmenoBanue kaTeropuu (TpyIimbl)
KOMIIETEHIIU U

KOI[ 1 Ha3BaHUEC KOMIICTCHILIMU

O6menpodeccruonambHas

OIIK-2
COBpPEMEHHbBIE

CnocobeH  HCIOIB30BaAThH
UH(POPMALIMOHHBIE
TEXHOJIOTUH u pOrpaMMHEIE
CpenCTBa, B TOM qrcie
OTEUECTBEHHOTO MPOM3BOACTBA, NPHU
peleHny 3a1ad  npoQeccCHOHaAIbHOM
JEATEILHOCTH

1.2

NHanKaTopbl J0CTHKEHUSA KOMIIeTEHIUN

Tabnuna 2 — UnaukaTopsl JOCTHKEHUS] KOMIIETEHIUH, (opMUpyemMble JUCIUILITTHON

Ko n Ha3Banue xomrie-

I/IHIII/IKaTOpI)I JOCTHXXCHUSA KOMIIC-

JIMCIUIUINHBI U TIPAKTUKHU, POPMUDY-

TEeHIIUU Tennmu no OIIOII romue komnereHuoo OITOIT

OIIK-2 Cmocoben | OIIK 2.1 OcymectBiasier  u | 51.0.02 Beenenue B mpodeccu-
HCII0JIb30BaTh 00OCHOBBIBAET BHIOOP COBPEMEHHBIX | OHAJIBHYIO 1€ATEIbHOCTh
COBpPEMEHHBIE uHpopmanmonueix TexHojoruii u | b1.0.05 HNudopmaruka
UH(POPMaLIMOHHbIE IIPOTrPaMMHBIX CPEACTB b51.0.06 NudopmannoHHbie cu-
TEXHOJIOTHH u | OIIK 2.3 [IpumeHsieT COBpEMEHHBIE | CTEMbI U TEXHOJIOTUHI
porpaMMHBIE CPEICTBa, B | UHQopMaloHHble TexHonorun | | b2.0.01(Y) VYuebOnas NpaKTHKA.
TOM quclie | MPOrpaMMHBIX CPEICTB g | O3HAaKOMHUTENbHAs IPAKTHKA
OTEUYECTBEHHOI'O SKCIUTyatanuu  uHpopmannoHHsix | b3.01(1) Breimonnenue u 3amura
IIPOU3BO/ICTBA, IIPU | CUCTEM BBIIYCKHON KBaJU(UKAlMOHHOU pado-
peleHnn 3a1a4 THI
npodecCHOHATbHON
JESTEIIBHOCTH

1.3  3uaunwus, ymenusi, HaBbIku (3YB) no nucuunimnne

Tabnuua 3 — 3HaHus1, yMeHUs, HaBBIKU, (OPMUpPYEMBIE TUCIUITITMHON

Kon u HazBaHue Kom- NHaukatopel 1OCTHXKEHUS 3Hanus, ymeHus, HaBeIkd (3YB), popmupyemsie

NETEHIINH KOMIIETEHIINH, 3aKPEIIJICHHbIE JUCIUILINHOM

3a JUCHUILUINHOMN

OIIK-2 Cnocoben | OIIK 2.1 OcymectBiser U | 3namp:
HCIIOJIb30BaTh 000OCHOBBIBAET BBIOOD | - COBpeMEHHbIE HH(OPMALIMOHHBIE TEXHOJIOTHH 1
COBPEMEHHBIE COBPEMEHHBIX MIPOrpaMMHBIE CPE/ICTBA;
uH(pOpMallMOHHbIE MH(OPMaILMOHHBIX - CTPYKTYpY, COCTaB U CBOMCTBa MH(POPMAIMOH-
TEXHOJIOTUH U | TEXHOJIOTUM U TPOTPaMMHBIX | HBIX IPOLECCOB, TEXHOJIOTUN U CUCTEM;
MporpamMMHBIE CpenCTB - crocoObl mpeacTaBieHuss uHGopMaIuu B ud-
cpeactea, B ToMm | OIIK 23 [Ipumensier | poBoit Gpopme;
quclie COBPEMEHHbIE - (yHKIMOHANBHYI0O U CTPYKTYpPHYIO OpraHu3a-




Kox 1 Ha3BaHnme KoMm-

HNuaukaTopbl JOCTUXEHUS

3HaHus, yMeHus, HaBbIkH (3YB), popmupyemsbie

MIETCHITNHT KOMIIETEHIINH, 3aKPEIJICHHbIE JHUCITUTLTHHOM
3a JUCIHHUILIHHOMN
OTEYECTBEHHOI'O nH(pOpMaIMOHHBIC IIMIO BBIYMCIIMTEIIFHBIX MAlllMH ¥ KOMIIIEKCOB;
MPOU3BOACTBA,  IPHU | TEXHOJOTMM W IPOTPAMMHBIX | - PA3JIMYHbIE QITOPUTMUYECKUE KOHCTPYKLIHHU
pelIeHun 3a7a4 | CPEACTB IS DKCIUTyaTaluu | JJIsl HOCTPOCHUS TPOTPaMM;
npohecCHOHABLHOM UH(OPMAIMOHHBIX CUCTEM - OCHOBBI BBICOKOYPOBHEBBIX SI3BIKOB IIPOrpam-
JIeITEIILHOCTH MUPOBAHUS;

- CTPYKTYPY JIOKQIBHBIX U TTI00ATHHBIX KOMITBIO-
TEPHBIX CETEH;

- METO/IbI KOHTPOJIS U 3allIUThl HHPOPMAIUH.
VYmemn:

- NPUMEHATh CHUCTEMHOE U MPHUKIATHOE IMpOo-
rpaMMHOE 00ECIIEUCHHE;

- pemath 3a7a4u 00pabOTKU JAaHHBIX C IIOMOIIBIO
Pa3INYHBIX CPEJICTB;

- BBIOMpATh HYKHBIC QITOPUTMBI JISl PEIICHUS
IIOCTaBJIECHHBIX 3a/aY;

- BBINOJHUTH TECTHPOBAHUE M OTIAAKY IIPO-
rPaMMHOTO KOJa;

- TIPUMEHATh CPEACTBA 3aIUTHl B COCTAaBE HH-
(hopMaImoOHHOM CHCTEMBI.

Bnaoemo:

- COBPEMCHHBIMH HH(POPMAIIMOHHBIMU W Teje-
KOMMYHHUKAIMOHHBIMHA TEXHOJIOTHSIMU;

- makeTaMu O(UCHBIX MPOTPaAMM;

- HaBBIKaMU Pa3pabOTKU MPOCTHIX MPOTPAMM;

- HHCTPYMEHTapUEM IPOrpaMMHUPOBAHMUS,

- HaBbIKaMu 0€301acHOTO TOBEICHHS TMPU HC-
T0JIb30BaHUN WH(POPMAITMOHHBIX TEXHOJIOTUM.

2 O0béM U TPYIOEMKOCTh TUCHUILIMHBI 10 BUAAM YUeOHbIX 3aHSATHH.

DopMBbI IPOMEKYTOYHOU ATTECTALUH.
Tabnua 4 — O6beM U TPYTOEMKOCTh NTUCHUTUIMHBI IO BUJAM Y4eOHBIX 3aHATHN

06 . O6béM uacoB 1o popmam
Iasi TPyIOEMKOCTh U BHJIBI yU4eOHOH paboThHI 10 TUCIHILINHE, obyuenus
IPOBOJIUMBIE B pa3HbIX (popmax 030 300 350
1 OGmiast TpPyJ0€MKOCTh AUCITUTUTHHBI 252
2 KontakTHas pabora oOydwaromuxcs ¢ HpenojaBareneM (Io 62
BHJIaM Y4€OHBIX 3aHATHI) (BCETO)
AynutopHast paboTa (Bcero):
B TOM YHCIIE!
JEKIHNH 24
NPAaKTUYECKHUE 3aHATHSI, CEMUHAPBI
TIPAKTHKYMBI
1abopaTopHbIe pabOTHI 38
B MHTEPAKTUBHOU popme
B DJIGKTPOHHOU (hopme
Breaynuropnas padota (Bcero):
B TOM 4YHWCJE, WHIWBUIyaJlbHas paboTa 0Oydaromuxcs ¢

5




npenoaaBaTciicM

IIO/IrOTOBKA KYPCOBOI paGOThI /KOHTAKTHAS paboTa’

TpyNNoBasi, WHAWNBUAYyaJIbHAas KOHCYJIbTAIlMS W WHBIC BHUIBI
yueOHOM J1eATeNbHOCTH, PEAYCMaTPUBAIOIINE IPYIIOBYIO WU
WHIMBUIYAJIbHYIO paboTy 00yJaromuxcs ¢ MpernoaaBaTesieM

TBOp4YecKas pabora (3cce)

3 CamocrostenpHast pabota oOydaronuxcst (BCero)

154

4 TIpomexxyTo4Hast aTTecTalus o0y4Jarouierocs — 3a4etT, IK3aMeH

36

3. YuyeOHO-TeMaTHYEeCKU IJIAH U COep:KaHue AMCHUIIMHBI.
3.1 YueOHO-TeMaTHYEeCKUI IJIaH

Ta0muma 5 - YueOHO-TeMaTHUYECKUH 1Al

E Oﬁnmaﬂ TpynoeMKocTh 3aHATHIA (Yac.) @DopMBI TeKyIIero
D) Pa3nesibl M TeMBbI TUCHUTIIMHBI TPYAOCMIOETH 03®0 KOHTPOIS 1
= (ecezo uac.) AyIHTOpH. MPOMEKYTOYHOM
1O 3aHSATHAM
= 3aHATHA CPC arTecTaluu
Z = JeKIl. | mpakT. | Ja6. ycneBaeMoCTH
Cemectp 1
VYcTHBIN onpoc, pelieHue
1-2 Teopust napopmanny Kak HayKa. 18 5 4 12 yueOHBIX 3ajad, 3aluTa
Hcrounuku cooOueHuii. OTYETa O BBIIOJHEHUH
71a00paTOPHOH PabOTHI
VYcTHBIN 0npOC, pellIeHue
3-4 BbazoBble noHATHS HHPOPMATHKH. 18 5 4 12 y4eOHBIX 3ajad, 3aluTa
Wudopmanus u ee cBoiicTsa. OTYETAa O BBIIOJHEHUH
71a00paTOPHOH PabOTHI
VYcTHBIN 0npOC, pelleHue
5- O¢ddexkTuBHOE U TOMEXOYCTOHIUBOE 18 2 4 12 y49eOHBIX 3a/ady, 3alluTa
10 KOJIMPOBaHHE HH(POPMAIN oT4eTa O BBIIOJHEHUHN
11a00paTOPHOH PabOTHI
VYcTHBIN onpoc, pelieHue
1112_ Kpunrrorpadudeckas 3ammra nHQOpMAIIH 18 2 4 12 Z:;S:;IX Ogaii?;mii?;;z
11a00paTOPHOH PabOTHI
VYcTHBIN onpoc, peleHue
13- TexHu4eckue U MporpaMMHbIE CPEICTBA 18 2 4 12 yueOHBIX 3ajay, 3aluTa
14 | peanuzanuu HHPOPMALMOHHBIX MTPOIECCOB OoT4€Ta O BBIIOJHEHUHU
71a00paTOPHOH PabOTHI
o VYcTHBIN 0npOC, pelleHue
15- OCHOBHBIE IPUHIHIIBI YCTPOKCTBA IIEPCO- yaeOHbIX 3a7ad, 3ammTa
HanbHEIX DBM. COCTOSIHME U TEHICHIMH 18 2 6 10 ’
18 OT4ETA O BBINOJHEHUH
passurust OBM. o
abopaToOpHOH pabOTHI
ITpomMexyTodHas aTTecTarus 3auer
Bcero mo 1 cemectpy 108 12 26 70
Cemectp 2
1-2 Aunroput™u3zanys. MeTosl pa3paboTKH 14 2 2 10 | YcrHbli onpoc, peuieHne
aJITOpUTMOB y4eOHBIX 3ajad, 3aluTa
oT4eta O BBINOJHEHUH
1a60paTopHO pabOTHI
3-6 SI3BIKK TIPOTpaMMUPOBAHUS, MX THUIIBI U 14 2 2 10 | YcrHBIH ompoc, pelieHue
XapaKTepUCTHKA yueOHBIX 3ajay, 3aluTa
oT4eta O BBINOJIHEHUU
1a60paTopHO pabOTHI
7-8 | WHcTpyMeHTapuii TEXHOJIOTHH IIPOrpam- 14 2 2 10 | VcrHBIN ompoc, penicHne

1 o«
Yacwl, svioenennsie 8 VII nHa kypcosoe npoexmuposanue 8 Konmakmmou gopme (3 uaca)
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HeaeJIn

o
n/n

Pazuem,l H TeMbl TUCHHUIIJIAHBI
0 3aHATHAM

Oo0masn TpynoemkocThb 3aHATHI (Yac.) @opMBI TeKyIIero
TPYA0EMKOCT By 0320 KOHTPOJIA U
(6cezo uac.) AyauropH. MPOMEKYTOUHOI
3aHATHSA CPC aTTecTaluu
JIeKIl. | MpaKT. | jaa0. ycneBaeMoCTH

MUPOBAHUA

y4eOHBIX 3a7ad, 3aluTa
oT4eTa O BBINOJHEHUU
abopaTOpPHOH pabOTHI

10

OcCHOBHBIE 3Talbl pemeHus 3a1a4 Ha OBM

14 1 1 12 | YcrHBId ompoc, pelieHne
y9eOHBIX 3a/ad, 3alluTa
OTY4eTa O BBINOJIHCHUH
abopaTOpPHOH pabOTHI

11-
12

IIporpammuoe obecnieuenrie IBM

14 1 1 12 | YcrHBId ompoc, pelieHne
y9eOHBIX 3a/ad, 3alluTa
oT4eTa O BBINOJHEHUU
71a00paTOPHOH PabOTHI

13-
14

bazbr nannbix. Cucremsl ynpasieHus 6a3a-
MU JJAHHBIX

14 2 2 10 | YcrHbIi onpoc, pelieHne
y4eOHBIX 3a/ay, 3aluTa
OT4yeTa O BBIIIOJHCHUHU
71a00paTOPHOH PabOTHI

15-
16

JlokanpHbIE U rno0anbHbie cetn DBM

12 1 1 10 | YcrHbIi ompoc, pelicHue
yueOHBIX 3ajad, 3aluTa
OTYeTa O BBINOJHCHUH
11a00paTOPHOH PabOTHI

17-
18

OCHOBBI 3aIIUTH HHOPMAIN

12 1 1 10 | YcrHBIH ompoc, pelieHne
Y4eOHBIX 3aJad4, 3aluTa
OTY4eTa O BBINOJHCHUH
71a00paTOPHOH PabOTHI

[IpomexxyTrouHas arrectanusi, 3K3aMeH, 2 36 DK3aMeH
ceMecTp

Bcero mo 2 cemectpy : 144 12 12 84

Bcero mo gucuuniauxe 252 24 38 | 154

3.2. Conep:kaHue 3aHATUI 10 BUAAM Y4eOHOM padoThI

Tabnuua 6 — ConepkaHue JUCUUIUIMHEI

Ne HaumenoBanue paznena,
ConeprxaHue 3aHATUS
/1 TEMBI TUCIUILINHBI
Cooepoicanue 1eKYUoOHHO20 Kypca
1. Teopus wHpOpMamum kak Hayka. | [Ipeamer Teopun mHpopmarun. O0beM paboTHl U (popMbl KOHTpOs. Llens u
HICTOYHUKH COOOIIEHUA. 3amaun Kypca. CBsi3b Kypca ¢ ApYruMu AuciiuiuinHaMu. CBEJICHUS U3 UCTOPUHU
pa3BuTHs Teopuu uHpopmanuu. [IpeamerHas 00acTh Teopud HHGOPMAIIUH,
ee CBA3b C JAPYrMMH Haykamu. [IOHSATHE HEONMPEACICHHOCTH W WH(pOPMAIUH.
[Tonstue curnana, coobuieHus u gaHHBIX. CUcTeMa Tmepenayn COOOMEeHU n
ee OCHOBHBIC 3JeMEHTHl. MH(GOPMAIMOHHBIE XapaKTEPHUCTUKHA HCTOYHHKOB
COOOIIeHNH. DHTPONHSI AUCKPETHOTO HMCTOYHWUKA COOOIIEHWH 03 maMsTH.
®opmyna IlleHHoHa. VYcnoBHasi SHTPONUST M €€ CBOMCTBA. ODHTpOMUS
OoOBEIMHEHUS W €€ CBOWCTBA. B3ammuas wHpoOpMamus W ee CBOWCTBA.
U36pITOYHOCTh, 3()(PEKTHBHOCTH H  IPOHU3BOJHUTEIBHOCTh  HCTOYHHKA
COOOIIIEHNUH.
2. BasoBrlie MIOHSATHS uapopmaruku. | [losBnenne u  passutre uHPopmatuku. CTpykTypa HH)OPMATHKH.

Wudopmanus u ee cBoicTBA.

WNudopmanmonnsie pecypcbl. MHpOpManuoHHBIE TNPOAYKTHI M YCIYTH.
[IpaBoBoe perymupoBanne Ha HHDOpMAIMOHHOM  pbiHKe. [loHATHE
nHGOopManuu BUAH HHpopManun. PopMbl afeKBaTHOCTH HHPOpMAaIUH. Mepsl
nHpopManuu. MeToas! M MO OLEHKH KoJndecTBa nHpopMarmu. [lonsaTie
00 MHPOPMAIMOHHOM IOTOKE, MOHATHE 00 WHpOpMaruu Kak 00 OOBEeKTe
Tpyna. PopMel mpezcTaBieHUs U TpeoOpazoBaHus HMHGopManun. Dopmatsl
naHHbeIx. Bocnpustue wuadopmaruu. COop m perucTpanus HHPOPMAIIH.
Krnaccudukanms wuHpopManmuum 1o  pasziauyHbiM  npu3HakaMm. CriocoOsl
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n/a

HaumenoBanue pasnena,
TEMBI TUCITATIINHBI

ConepxaHue 3aHITHS

nepenayn wHGOpMarmK. TEeXHOIOTHS SJIEKTPOHHOW 00paboTKN HH(DOpMAITHH.
OCHOBHBIE THUIIBI OpPTraHU3aNNH Tporecca 00padoTku mHpopMaru. XpaHeHHe
u HakoruieHne nHpopmanuu. [Tonck napopmarmm.

O¢ddekTuBHOE © MOMEXOYCTOWYHBOE
KOJMpPOBaHKUE HHPOPMAITUU

OcobeHHOCTH 3 PEKTUBHOTO KOIUPOBaHMA. BUIbl M XapaKTEepUCTHKH KOJOB.
Konmoseie  nmepeBpsi. HepaBenctBo Kpadra. Ilomstne »sddexruBHoro
koaupoBanus. Teopema IlleHHOHa O KOJUPOBAHMM HMCTOYHHKOB. MeTonsl
cokatuss uHpopMaruu. OCOOEHHOCTH IOMEXOYCTOMYMBOTO KOJIUPOBAHMS
bnokoBele  KkoppekTupyromue — KoAsl.  [loHSATHE  IOMEXOYCTOHYMBOIrO
koxupoBaHms. Krmaccudukamms moMexoycToHduBEIX KomoB. OCOOEHHOCTH H
XapaKTEPUCTUKN OJOKOBBIX KOPPEKTHPYIOINX KOJOB. JIMHEiHbIE OGI0KOBBIE
KOIBl M WX Maremarudeckoe onmcanue. OCHOBHBIC TIOHATHS JHHEHHON
anreOpsl.  MaremMaTHYecKoe ONHCAaHHE JIMHEHHBIX  OJIOKOBBIX — KOJIOB.
IIpoctpanctBo XsmmuHra. ['paHuIel i mapaMeTpoB JTHHEHHBIX OJIOKOBBIX
Koz0B. l[MKIMYecKre KOAbl, MX MAaTEMaTHYECKOE OINMCAHHE M ITIOCTPOCHHE.
Ilonatue nukauueckoro koaa. IloMMHOMBI M omepaluMu HajJ HUMHU.
Iloctpoenue nukamyeckux konos. Ilopoxnaromue nonuHoMsbl. JIuHeiiHble
TMCPECKIIOYATCIIbHBIC CXEMbI HUKIIMYCCKUX KOOOB.

Kpunrorpaduueckas 3amura undopma-
101201

[TpeaMer U OCHOBHBIE TOHATHS KpunTorpaduu. MeToabl 3alUThl CEKPETHOM
undopmanmn. Ilpenmer wu 3amauu  kpunrorpadguu. OCHOBHBIC IOHSATHS
KpunTorpaduu. DJIEMEHTHl CHCTEMBl TMepelaydl CeKpeTHOW HWH(OpMAaLUH.
Oranel pa3Butus kpunrorpaduu. biaounsie anroputmel mudposanus. Cetb
Ociicrensa. Ocobernnoctrn Oi09HOTO anropurMa mudposanus DES. PexwmMbr
pa6otsl anroputma DES. Tlonstre 06 anroputmax 3DES u Rijndael (AES).

TexHn4ecKue U MPOrpaMMHBIE CPENICTBA
peanuzanyy WHGOPMAINOHHBIX IPOLEC-
COB

OmnpeneneHre M TPHUHIUIB OPraHU3alUM HHPOPMAIMOHHBIX IIPOIIECCOB B
BBIYHCIIUTENbHBIX YCTpOMCTBAX. [puHuns! ¢on-Heiimana.
OynkuonupoBanne IBM ¢ mmHHOI oprarm3anueii. O000IEHHBIH aaropuT™
¢yakanornpoBanus OBM ¢ mmHHON opraHuzanmell. DyHKIHOHHPOBaHUE
OBM c kaHanpHOI opranuzanueit. MadopmarmonHas Mmonens IBM.

OCHOBHBIC TIPUHIIMITEI YCTPOUCTBA IEp-
coHanbHBEIX DBM. CocTosinne U TeHOAEH-
uH pa3sBuTug OBM.

WudopmannonHo-norndeckne ocHoBbI moctpoeHus [IK. TlpencraBmenue
napopmanmd B OBM. OcHOBBI anreOpbl JIOTHKH W JIOTUYECKHI CHHTE3
BBIUHCIUTENBHBIX cXeM. CTpyKTypa, BHABI M COCTaB MAIIMHHBIX KOMaH[.
OCHOBHBIE CBEICHHMA O MAUCKPETHBIX CTPYKTypax, Hcmoib3yembix B IIK.
OYHKIIMOHANBHO-CTPYKTYpHas opranuzanus IIK. TloHATHE apXUTEKTypHl H
cTpykTyphl. [IpuHnunuansHas ctpykrypHas cxema [IK. Cocta 1 HazHaueHue
OCHOBHBIX 0JI0OKOB. THIIBI U CTPYKTYpa MHKpPOIPOLIECCOPOB. 3alIOMHHAOIIHE
ycrpoticta I1K. OcroBHble BHemHme yerporicta [1K. Knaccndpukams 35BM
10 TPHUHLUIY JeHcTBUS (aHANoOroBble, IM(POBBIE, THOPUIHBIE); 3Tamam
CO3JIaHUS M UCTIONB3yeMOH 3JeMEeHTHOH 0Oa3e; Ha3HaueHUIO (YHHBEpCaJIbHbIE,
poOJIEMHO-OPHEHTHPOBAHHBIE, CIICIHAIN3UPOBAaHHbIE); MO TabaputaM W
(hYHKIIMOHATBLHBIM BO3MOXKHOCTSIM (cymepdBM, 6omipime DBM, mansie 3BM,
MukpoOBM). Knaccudukanus nepconanbubix 9BM.

AnropurMmuzanus. MeTonsl pa3paboTKu
ANTOPUTMOB

ITonsatue anroputma. CBoiicTBa amroputMmoB. IIporpaMMHEBIN anroputTM.
OcHOBHBIE 0a30BBIE CTPYKTYpHl alTOPUTMOB: CcJeIOBaHHEe (WTepanus),
BeTBIeHUE (pa3BuiKa, 00x0J), MOBTOpeHHWE (IMKI). Buapl mpeacraBieHus
ANTOPUTMOB:  OIIUCATENbHBIH, Trpaduueckuii, mnporpaMmHbIl. OCHOBHEIE
rpadpuuecKue CHMBOJIBI, HCHOJNB3yeMble B  Osiok-cxemax. OCHOBHBIE
ANTOPUTMBI TUIIOBBIX YUCICHHBIX METO/IOB PEIICHNUS] MAaTeMAaTHIECKHX 3a/1a4.

S3bIKH POrpaMMUPOBAHUs, UX THUIBI U
XapaKTepUCTUKA

Mamunsbii  kox  npoueccopa. IloHsiTue sA3bIKa  MPOTpaMMHUPOBAHMUS.
KoMmunsitopsl W HHTEpHpeTaTopbl. YPOBHU SI3BIKOB MPOrpPaMMHPOBAHMS.
[okoneHust s3pIKOB TporpaMMupoBaHus. O030p S3BIKOB MPOTPAMMUPOBAHHUS
BBICOKOI'O YPOBHS.

WuctpymenTapuii
TrpaMMHUPOBAaHUS

TEXHOJIOTHHA npo-

Knaccer mporpammubix mpoaykroB. COCTaB M Ha3HAaYCHHUE WHCTPYMCHTAPHS
TEXHOJIOTHM  NpOrpaMMupoBaHus. JIOKambHBIE  CpelncTBa  pa3pabOTKU
nporpaMm (SI3BIKH ¥ CHCTEMBI TPOTPaMMHPOBaHUs, HHCTPYMEHTAJIbHAS cpeaa
TIOJIE30BATETIS).

10.

OCHOBHBIE 3Tambl pemeHus 3afad Ha
O9BM

ITocranoBka 3amaun. MatemaTuueckas (QOpPMYyJIUPOBKA PEIISHUS 3aJadm.
Br16op uncieHHOT0 MeTOA pemeHHs 3a1aui. BBOA MporpaMMBl 1 HCXOTHBIX
nanHbix. OTIaaKa nporpaMmbl. Penrenne, ananu3 U 00paboTKa pe3ybTaToB.

11.

IIporpammuoe obecnieuenne IBM

CucteMHOe U TpuKIaaHOoe nmporpammHoe obecniedenue (I10). OnepannoHHbIe
cuctembl. CereBoe [10. MuTepdeticabie cuctempl. OO0IOUKH ONEepaIMOHHBIX
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n/a

HaumenoBanue pasnena,
TEMBI TUCITATIINHBI

ConepxaHue 3aHITHS

cuctem. Ilakersr  mpukimagueix  nporpamm  (IIIIIT).  TIpoGmemHo-
opuentupoBanHble [IIIII. TIIIII aBTOMATM3UPOBAHHOTO MPOEKTUPOBAHUSA.
Metono-opucHtupoBanbie IIIII1. Oducupie IIIII1 obmiero Ha3HAYCHUS.
IIporpamMHBIe cpeicTBa MyJnbTUMEAHA. VIHTENIEeKTyalbHblE CHCTEMBI.
HacTtosibHble H31aTENBCKUE CUCTEMBI.

12.

Baselr nmanpbpix. Cucremsl
0a3aMu TaHHBIX

yIpaBJIeHUs

Haznauenne CYB/I. Penaunonnsle, uepapxudeckue, ceressle bJI. CtpykTypa
1 Bo3MOKHOCTH persimonHo#t B/I. [Tonsitue o s3pikax 3anpocoB. CoznaHue u
MoJu(dUKaIMs CTPYKTYpBl M coiepkumoro ¢aiiinoB. WHnexcupoBanue wu
copTHpOBKa 3amucei ¢aiina. [Torck nHbOpPMANN B OTCOPTUPOBAHHOM (haiie.

13.

JlokaneHble U r100aNBHEIE ceT DBM

Hasnauyenue u knaccuukanyst KOMIBIOTEPHBIX ceTeil. CTpyKTypa JOKaJIbHBIX
U TII00ATBHBIX KOMIIBIOTEPHBIX ceTeil. OCOOCHHOCTH OpTaHU3aINH JIOKATBHBIX
BBIYUCIIMTEIBHBIX CeTell. ApPXHUTEKTypa CETH M NPOTrpaMMHBIC CpEICTBa.
I'nobaneHas cets INTERNET.

14.

OCHOBBI 3aIIATH HHPOPMALIAN

Obecnieuenne Oe3omacHocTH. besomacHocTs. 3ammra mHOOpMAIH. APXHUBEI
JaHHBIX W TIporpaMM. Pe3epBHbIE KONMMM JaHHBIX. [IpaBOBBIE AaCHEKTHI
nadopmanmn. KomnberoTrepHbsle Bupyckl, ux kiaccudukanus. Cpencrsa
60pHOBI C KOMITBIOTEPHBIMU BHPYCaMH.

Cooepoicanue 1abopamopuwix pabom

1. Teopust wuHbopmanuu kak Hayka. | Teopus uHdpopmaums: ¢opmyna Illennona, Xaprau. Huadopmanmonuas
Hctounnkm cooOeHnii. SHTPONHUSL.
2. bazoBeie  momsATHA ~ mH(OpMaruku. | CHCTEMBl CUMCICHHS: MEPEBOA YHCEN W3 OIHOW CHUCTEMBI CUHCICHHSA B
Wudopmanus u ee cBOHCTBA. JPYTYI0, apu(METHUECKHIE ONepaniy B NO3UIIMOHHBIX CHCTEMAX CUMCIICHUS
3. O¢ddextuBHOe w momexoycroiunBoe | Komxer Xammunra, boy3a-Uoynxypu-Xoksurarema, Prna-Conomona
KOJMPOBaHHUE HH(POPMAIUN
4, Kpunrorpaduueckast 3ammra nHpopMma- | Mcmonp3oBaHne KIaCCHYECKUX KPHUIITOAITOPUTMOB IOACTAHOBKH M IIEpecTa-
1A HOBKH JUIS 3aIIUTHI TEKCTOBOW MH(OpMAaLUH
5. TexHuUeckue W MporpaMMHBIE cpeactBa | Mozxens 06a3oBoit OBM. Apudmerndeckne oCHOBHI Kommblorepa. [Ipencras-
peanu3anyuy WHGOPMANMOHHBIX IIPOLEC- | JIEHHE AaHHBIX B maMsaTH [1K.
COB
6. OCHOBHBIE TPUHIMIIEI YCTPOHCTBA mep- | Jlormdeckne OCHOBBEI pabOTHI KOMIBIOTEPA.
coHanbHBEIX DBM. CocTosinne U TeHOEH-
1y pa3BuTHsi DBM.
7. AnropurMmuzanusa. Mertonsl pa3pabotrku | OCHOBEI anroputMmuzanui. OCHOBHBIE CTPYKTYpHBIE aJTOPUTMHYECKHE KOH-
ANTOPUTMOB CTPYKITHH.
8. SI3BIKM TIPOTPaMMUPOBAHKSA, UX TUIBI U | BBenenue B s3bIk nporpammupoBanust C++
XapaKTepUCTHKA
9. WucTpymeHTapuii  TexHonoruu  1po- | OCHOBHBIE TIpHEeMbl paboTel B HMHTETPUPOBAHHBIX Cpeldax pa3paboTKH
TPaMMHUPOBAHHUS Microsoft Visual Studio, Eclipse CDT, Qt Creator, NetBeans, Dev-C++
10. | OcHoBHBIE 3Tambl pemieHHs 3a7ad Ha | Peanmmsanus 4YHMCIEHHBIX METOJOB Ha s3blke C++: pelieHHe HETMHEHHBIX
9BM ypaBHEHHH, anreOpandecKix ypaBHCHHH OOJBIIOW pa3MEpHOCTH, YpaBHEHUIH
B YACTHBIX POU3BOJIHBIX.
11. | Hporpammuoe obecnieuenne IBM PaGora B makere npuxiaanbsix nporpamm Microsoft Office (MS Word, MS
Excel, MS PowerPoint).
12. | basel nansbix. Cuctembl ynpasieHus | Pabora B makere npuknagueix nporpamm Microsoft Office (MS Access).
0a3aMM JaHHBIX
13. | JlokambHble U rnodanbHbIe ceTn 9BM OcHOBBI paboTel ¢ WH)OPMALMOHHBIMH pECypcaMH JIOKAIBHOH CETH.
A IMUHUCTPUPOBAHHE CETH.
14. | OcHOBBI 3aIUTH HHPOPMAIN OcobOeHHOCTH 3alUTHl WHQOPMAIMM Ha Yy3JlaX KOMIBIOTEPHOH CETH C

UCTIONIb30BAaHUEM KPHITOrpahuIecKnX MeToJ0B. Vcop30BaHNe MEKCETEBBIX
9KPAHOB JUIS 3aMIUTH HHPOPMALMOHHBIX ITPOIECCOB




4 Tlopsigiok OLEHMBAHUS YCIEBAEMOCTH U

chopMuUpPOBaAHHOCTH

KOMIIETEHIHI 00y4aKINerocs B TeKyuel U NpoOMeKYTOYHO! aTTeCTaluM.
JI71s1 TIOJTOKUTETBHOM OLIEHKH 10 Pe3y/IbTaTaM OCBOCHUS TUCIUILUIMHBI 00yUYaroIeMycsi He00X0auMO

BBHITIOJTHUTHh BCE YCTAHOBJIGHHBIC BUJBI yueOHOU paboThl. OleHKa pe3yslbTaToB padOThl 00ydYaOMIErocs B

Oayax (1Mo BUaM) puBezcHa B Tabauie 7.

Tabmuma 7 - banibHO-peUTHHTOBAas OlEHKA Pe3yIbTaToOB yueOHOM paboThl oOydaronuxcs mo sugam (bPC)

Vuebnas pabota Cymma Bumsl 1 pe3ynbraThl OrneHKa B aTTECTALIHN Banne
(BUIBI) 6asIoB y4eOHOH paboThI (18 Henenn)
Texywasn yueonasn paboma OO (1 cemecmp)
Texymas yaebHas 80 Jlexumonnbpie 3anaTus (9|1 6aa — mocemeHre 1 JEKITMOHHOTO 3aHATHS 0-9
pabota B| (100%  |3amsTHii)
CeEMECTpE /6annos _|TaGoparoprrie pabots! (9|2 6aana — nocemenue | 3aHATHA U BHINONHEHHE 3ama-| 0 - 72
(mocenieHue TPHBE/ICHHOM | a5 07) aust Ha 51-85%
3aHSTUI 0|  ILIKAIIbI) 4 fpannma — mocenieHne | 3aHATHA M CYIIECTBCHHBIH
pacTACaHHI0 u BKJIaJl Ha 3aHATHH B pabOTy BCEH IPYIIBI, CAMOCTOS-
BBITIONHEHHE TENBHOCTh U BBINOHEHHE paboTsl Ha 85.1-100%
3a1aHHi) 6 6a/JI0B — OQOPMIICHHE U 3AIUTA OTYETA O BHIMOJI-
HEHHH J1abopaTopHOi padboThl Ha 51-85%
8 0a/t0B — opopMIICHHE U 3alUTa OTYETA O BBIMOJ-
HeHHHM J1abopaTtopHoi paboTs! Ha 85.1-100%
Hroro mo Tekyuieii pagore B ceMecTpe 0-80
IIpomesicymounas ammecmayus
[TpomexxyTounas 20 Bompoc 1. 5 0a10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTalys (100% 10 6ans10B (MaKcHMaIbHOE 3HAUCHHUE)
(3auer) /6ayuioB  |Pemenue 3amaun 1. 5 6as1oB (MOPOrOBOE 3HAYCHHUE) 5-10
IIPUBEICHHOM 10 6ann10B (MakcHMaIbHOE 3HAUCHHUE)
TITKAJTBI )
HToro no npoMe;KyTo4Hoii arrecTamuu (3K3aMeH) 10-20
CymMmapHasi oneHka no aucnuminie: Cymma 0ajuioB TeKyIeH U NpoMexyTouHoit atrectaiun 51 — 100 6asmos.
Yyebnas pabota Cymma Bunbt u pe3ynbTaTh OrieHka B aTTecTaluu banmbt
(BUIBI) OayoB yaeOHOI paboTHI (18 nemenn)

Texywan yueonasn pavoma ODO (2 cemecmp)

Texymas ydeOHas 60 Jlextmonnsie 3ansatus (9|2/3 6amra — mocemieHue 1 JIEKIIMOHHOTO 3aHATHS 0-6
pabora B| (100%  |3amsTwmii)
ceMecTpe /6anoB _|/TaGopatopnrie  pabote1|0.5 Gamia — mocemenue 1 3amaTus u Bemonnenue| 0 -54
(mocermenue HPUBEICHHOU| (18 paGor) 3amanus Ha 51-85%
3aHATUH no|  IIKAJIbI) 1 6ana — nocemende | 3aHATHS M CYHIECTBEHHBIN
paciiCcanuro u BKJIAJI HA 3aHATHH B paboTy BCei TPyIINIbI, CAMOCTOS-
BBITIOJTHEHHE TEJTBHOCTH W BBITIOTHEHHE paboTs! Ha 85.1-100%
3a1aHHi) 2 6aaua — opOpPMIIEHHE U 3aIUTA OTYETA O BBIOJIHE-
HuM JaboparopHoii padboTsl Ha 51-85%
3 6a1a — oopMIICHHE U 3aIUTa OTYETA O BBIIOJIHE-
HUHM JlabopaTopHO# padoTs! Ha 85.1-100%
Hroro no tekyuieii padbore B cemecTpe 0-60
Hpomeofcymounaﬂ ammecmayus
IIpomexxyTouHast 40 Bompoc 1. 10 6ayut0B (ITOPOrOBOE 3HAYCHUE) 10- 20
aTTecTalus (100% 20 6am10B (MaKCHMaIILHOE 3HAYCHIE)
(9x3amen) /6ayutoB  |Pemenue 3amaum 1. 10 6a/10B (ITOPOTOBOE 3HAYCHUE) 10-20
MIPUBEACHHON 20 6am10B (MaKCUMaIIbHOE 3HAYCHIE)
IIKAJTBI )
HToro no npoMe:kyTo4YHOIi arrecranuu (3K3aMeH) 20-40

CymMmapHast oneHka no aucuuminie: CyMmma 0ajuioB TeKyLeH 1 NpoMexXyTouHoi aTrectanuu 51 — 100 6asos.
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HToroBas olieHKa BBICTABIISIETCS B BEAOMOCTh COTJIACHO CIIEAYIOIEeMY IpaBuiy (Tadnuna 7.1):

Tabmuua 7.1 Onenka ypoBHs cQOPMUPOBAHHOCTH KOMIETEHIMH B TPOMEKYTOUHON aTTeCTAINH

Kpurepum onieHUBaHus1 KOMIIETEHIMH Yposenb HNrorosas OueHnka nmo
copMupoBaHHOCTH OlleHKA 100-

KOMIIETeHIIU U 0a/LIbHOM
mKaJje

OOyuvaromuiicss He BIaAEEeT TEOPETUUYECKUMH| HEIONMYCTUMBIM  |HEyAoBiaeTBopuTenbHO| Menee 51
OCHOBaMH JUCLIUILIUHBI 51 HAay4YyHOH Oaina

TEPMUHOJIOTUEHN, JEMOHCTPUPYET OTPBIBOYHBIE
3HaHUs, HE CIIOCOOEH pellaTh IPAKTHYECKUE
npodeccuoHaIbHbIE 3a/1a4H, JOITYCKaeT
MHOXECTBEHHBIE CYIECTBCHHbIE OIIMOKH B
OTBETax, HE  yME€eT  HUHTEpPIPETUPOBATH
pE3yJIbTaThl U A€JaTh BBIBOJBIL.

OO0yuaromuiics BIIaJICET YaCTUYIHO MOPOTOBBIN YIOBJIETBOPUTEIHHO 51-65
TEOPETUYECKUMH OCHOBAMU JWCHMIUIUHBI U
HAay4YHOU TEPMHHOJIOTUEN, (dbparmMeHTapHO
crocobeH peuiarb MPAKTHYECKUE
npodeccruoHaIbHbIE 3a/1a4H, JIOITYCKaeT
HECKOJIbKO CYIIECTBEHHBIX OIMIMOOK pEIICHUSX,
MOXET JaCTHYHO UHTEPIPETUPOBATH
MOJTy4YeHHBIE PE3yJIbTaThl, JOMYCKAeT OMIMOKH B
BBIBOJIAX.

OO6yuaromuiics BJIajgeeT TEOPETUYECKUMU MOBBIIIIEHHBIA XOPOIIIO 66-85
OCHOBaMH IMCIIATUIAHEL 51 HAyYHOU
TEPMHHOJIOTHEH, TPAMOTHO H3JaraeT MaTtepual,
crocobeH pearh IPAKTHYECKHE
npodeccuoHaNbHbIE 33aJaud, HO JOIYCKaeT
OTJICbHBIC  HECYIIECTBCHHBIE  OMIMOKKM B
WHTEPIIPETAINN PE3YTbTATOB U BHIBOJAX.

OOyvaromuiics B TOJHOM Mepe  Blajeer MPOJBUHYTHII OTJINYHO 86-100
TEOPETUYECKMMH OCHOBAMH AMCLUMIUIMHBI U
HAay4YHOM TEPMHUHOJIOTMEN, I'PAMOTHO U3JIaraeT
MaTepHal, CIOCOOCH WIIIOCTPUPOBaTh OTBET
npuMepamu, (QakTaMu, JaHHbBIMH  Hay4HbIX
UCCIIEJIOBAHUM,  NPUMEHATh  TEOPETUYECKHE
3HAHUA IE pelieHus MPaKTUYECKUX
npodecCHOHATBHBIX 3az1ad. [IpaBunbHO
UHTEPIIPETUPYET TMOJIyYEHHbIE pE3yJIbTaThl U
Jenaer 000CHOBaHHbIE BBHIBO/IBI.

5 MarepuajbHO-TeXHHYECKOe, IPOrPaMMHOE M Y4eOHO-MeTOoANYeCKoe
o0ecnmeyeHUue TUCIHUTIINHDI.
5.1 YueOHas auteparypa

OcHoBHasi yueOHasi IuTepaTypa

1. Typuxos, C. P. Uadopmaruka : yuebnuk / C.P. I'ypukoB. — MockBa : ®OPYM : UHOPA-M,
2018. — 463 c.— ISBN 978-5-16-107769-6. — URL: https://znanium.com/catalog/product/1010143. (mata
obpamienns 31.08.2019). — TekcT: 371€KTPOHHBIH.
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https://znanium.com/catalog/product/1010143

2. Kaitmun, B. A. Uadopmaruka : yue6nuk / Kaiimua B. A. — Mocksa : HUL] UTH®PA-M, 2016. —
285 c. — ISBN 978-5-16-102877-3. — URL: https://znanium.com/catalog/product/542614. — (nara ooOpare-
aus 31.08.2019). — Tekct: 3IeKTPOHHBINA.

JonoHUTeILHAS JTUTEpPaTypa

1. bapanosa, E. K. OcHOBbI HHpOpPMATUKHU U 3aIUThl HHPOpMauu : yuednoe nocobue / E. K. ba-
panoBa. — Mockga : PUOP : UTHOPA-M, 2013. - 183 c. — ISBN 978-5-369-01169-0 (P11OP), ISBN 978-5-
16-006484-0 (MH®PA-M). — URL: https://znanium.com/catalog/product/415501. — (mara oOpamieHus
31.08.2019). — TeKCT: 27€KTPOHHBIA.

2. Boponnosa, E. A. IlporpammupoBanne Ha C++ ¢ morpyxeHueM: NpPaKTUYECKHE 33JaHUs U
npuMepsl koja : npaktukym / E. A. Boponmosa. — Mocksa : HUI] MH®PA-M, 2016. — 80 ¢. — ISBN 978-5-
16-105159-7. — URL: https://znanium.com/catalog/product/563294. — (mata oGpamenus 31.08.2019). —

TeKCT: AIEKTPOHHBIM.

3. Kysun, A. B. IlporpammupoBanue Ha s3bike Cu

: yuebnoe mocobue / A.B.Kyszum,

E.B.UymakoBa — Mocksa : ®opym, HUL] UHDOPA-M, 2015. — 144 c. — ISBN 978-5-00091-066-5. — URL:
https://znanium.com/catalog/product/505194. — (nara oopamienus 31.08.2019). — TekcT: JIEKTPOHHBIN.

5.2
JTUCHHUILIMHBI.

MarepuajibHO-TEXHHYECKOe

4

MporpaMMHoe

o0ecmeyeHue

VY4eOHble 3aHATHS 110 AUCHUIUIMHE TPOBOAATCS B yueOHbIX ayautopusix HOU KemI'Y.
.Tabnauua 8 — MHopManmoHHble TEXHOJIIOTUU U MPOrpaMMHOE 00ecreueHue ayIUTOPHBIX 3aHATHH

U CaMOCTOSITEIIbHOM paboThl

HaumeHnoBaHue noMerieHui
JUISL TIPOBEJIEHUSI BCEX BUJIOB y4eO-
HOW JI€ATEIBHOCTH, IPELyCMOT-
pEHHOW y4eOHBIM IUIAHOM, B TOM
YHCIIe TOMEIIEHNs A CaMOCTOs-
TeIbHOU padOTHI

[Tepeuenb ocHOBHOTO 000OPY-
JOBaHUs, y‘~I€6HO-HaFH$II[HI)IX I10-
coOMii U MCTIONIB3YEMOTro Ipo-
TpaMMHOTO o0ecIieueHus

Anpec (MECTOIOIOKEHNE) TI0-
MEIICHUH JJIsT TPOBEICHUS BCEX
BUJIOB YU€OHOM e TENbHOCTH,

MIPETYCMOTPCHHON yIEOHBIM TITa-
HOM

610  YueOHnas
(MynbTUMEIUIHHAS ) AT
HUS:

- 3aHATHH JIEKIIMOHHOTO THUIIA,
TEKYIIEro KOHTPOJsA U
MIPOMEXKYTOUYHOM aTTECTANKU

ayauTopus
npoBeJe-

CrneuunanusupoBanHas  (y4eo-
Hasi) MeOenb: J0cKa MeloBas, Ka-
dbenpa, CTONBI, CTYIbS.

O6opynoBanue g Ipe3eHTa-
UM y4eOHOro MaTepuasa: CTaluo-
HApHOE -KOMITBIOTEp, DKpaH, IPo-

EKTOp.
HcnonbzyemMoe mporpaMMHOE
o0ecIrieueHue: MSWindows

(MicrosoftimaginePremium 3 year
1o CyOJHMIIEH3MOHHOMY JIOTOBOPY
Ne 1212/KMP or 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBo-
6omHo pacmpoctpansiemoe [10),
FoxitReader (cBoGomno pacmpo-
ctpansemoe I10), Firefox 14 (cBo-
6onHo pacnpoctpansemoe [10),
SAnnexc.bpaysep (oredecTBeHHOE
cB0Oo1HO pacmpocTpansemoe [10).

Hutepuer ¢ obecrieueHneM J10-
ctyna B OUOC.

654079, KemepoBckas 00-
nacte, T. HoBoky3Henk, np-kt Me-
TaJuIypros, a. 19
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https://znanium.com/catalog/product/542614
https://znanium.com/catalog/product/415501
https://znanium.com/catalog/product/563294
https://znanium.com/catalog/product/505194

712 VYueOHas  aynuTopus
(MyapTUMEIUIHAS) IS TIPOBEE-
HUS:

- 3aHATUH JEKIMOHHOTO THIIA.

CrneuunanmsupoBanHas  (y4eo-
Has) MeOenb: IOCKa MejoBas, Ka-
dbenpa, CTONbI, CTYIbS.

OOGopynoBanue I Ipe3cHTa-

U y4eOHOT0 Marepua-
Jla:CTallMOHAPHOE -KOMIIBIOTEP,
9KpaH, TMPOEKTOp, aKyCTUYecKas
CHCTEMA.

Hcnonb3zyemoe mporpaMMHoOeE
obecrieueHue: MSWindows

(MicrosoftimaginePremium 3 year
1o CyOJHMIIEH3MOHHOMY JIOTOBODPY
Ne 1212/KMP ot 12.12.2018 r. no
12.12.2021 r.), LibreOffice (cBo-
6ogHo pacopoctpansemoe [10),
FoxitReader (cBoGomHO pacmpo-
ctpansemoe I10), Firefox 14 (cBo-
6omHo pacmpoctpansiemoe [10),
SAunpexc.bpaysep (oredecTBeHHOE
cB00O1HO pacnpocTpansemoe [10).

WuTepHer ¢ obecnieueHueM Jo-
ctyna B OUOC.

654079, KemepoBckas 00-
nactb, r. HoBoky3Helk, np-kt Me-
TaJuIypros, A. 19

501 KommbroTepHbI  KJacc.
VYyeOHass ayauTopusi (MyJIbTHMeE-
JUHASA ) U1l TPOBEICHUS:
3aHATHH  CEMHHAPCKOro
(TpaKTHYECKOT0) TUIIA;

- TPYNNOBBIX U WHIAUBHAYaTh-
HBIX KOHCYJIbTAIIH;

- TEKYIIEro KOHTPOJS M Ipo-
MEXXYTOUHOM aTTeCTalNH;

CneuunanusupoBanHas (y4eo-
Has) MeOenb: JOCKa MeloBas, Ka-
denpa, cTOIBI KOMIBIOTEpPHBIE,
CTYJIBS.

Ob6opynoBanue sl Mpe3eHTa-
AU yueOHOTO Marepua-
Ja:CTalMOHapHOE KOMITBIOTEP
IperoIaBaTess, SKpaH, IPOEKTOP.

OO6opynoBaHue: CTAlMOHAPHOE
- KOMIIBIOTEPHI AJI1 00ydarouuxcs
(17 mrt.).

HcnonbzyemMoe mporpaMMHOE
o0ecrieyeHue: MSWindows
(MicrosoftimaginePremium 3 year
1o CyOJHMIIEH3MOHHOMY JIOTOBOPY
Ne 1212/KMP or 12.12.2018 r. 1o
12.12.2021 r.), LibreOffice (cBo-
6omHo pacmpoctpansiemoe [10),
FoxitReader (cBoGomno pacmpo-
ctpansemoe I10), Firefox 14 (cBo-
6onHo pacnpoctpansemoe [10),
SAnnexc.bpaysep (oredecTBeHHOE
cBoOOIHO pacnpocTpansemoe 110),
MicrosoftVisualStudio
(MicrosoftimaginePremium 3 year
Mo CyOJHIIEH3HOHHOMY JIOTOBOPY
Ne 1212/KMP ot 12.12.2018 r. no
12.12.2021 1.)

654079, KemepoBckas 00-
nacte, T. HoBoky3Henk, np-kt Me-
TaJuIypros, a. 19
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WuTepHer ¢ obecrieueHuem ao-
cryna B OUOC.

502 KoMnplOTEpHBIM  Kjacc
VYuebHast ayauropus (MyJIbTHME-
TUitHAas) JUIs IPOBEICHUSI:
3aHATUI  CEMHHApCKOro
(MpaKTUYECKOTO) THIIA;

- TPYIIOBBIX U WHAWBHUIYab-
HBIX KOHCYJbTALIUN;

- CAaMOCTOATENBHOM palboTHI;

- TEKYIIero KOHTPOJS M Ipo-
MEKYTOYHOM aTTECTALNU;

CnenunammsupoBanHas  (yueO-
Has) MeOelnb: TOCKa MeJoBasi, CTO-
JIbl KOMITBIOTEPHBIE, CTYIIbS.

O6opynoBanue i Tpe3eHTa-
112031 y4e0HOTrO0 marepua-
J1a:CTallMOHAPHOE -KOMIIBIOTED,

SKpaH, MPOEKTOP.

ObopynoBaHue: CTallMOHAPHOE
— KOMIIBIOTEPHI ISl 00yYarommuxcs
(16 mrt.).

Hcnons3yemoe mporpammHoe
obecrieyeHue: MSWindows
(MicrosoftimaginePremium 3 year
10 CyOJHIICH3MOHHOMY JIOTOBODPY
Ne 1212/KMP or 12.12.2018 r. o
12.12.2021 r.), LibreOffice (cBo-
6ogHo pacopoctpansemoe [10),
FoxitReader (cBoGomHO pacmpo-
ctpansemoe I10), Firefox 14 (cBo-
6omHo pacmpoctpansiemoe [10),
SAunpexc.bpaysep (oredecTBeHHOE
cB0OOOIHO pacmpoctpansemoe [10),
Opera 12 (cBoOOgHO pacmpocTpa-
usaemoe [10)

WuTepHer ¢ obecrieueHuem ao-
ctyna B OUOC.

654079, KemepoBckas 00-
nacte, T. HoBoky3Heuk, np-xkt Me-
TaJTypros, a. 19

5.3

CoBpeMeHHbBIE

npogeccuoHaIbHbIE

HHGOPMALMOHHBbIE CIIPABOYHbIC CHCTEMBI.
1. CITForum.ru - on-line 6ubnuoreka cBOOOAHO AOCTYMHBIX MAaTEPUANOB MO WH(GOPMAIMOHHBIM
TEXHOJIOTHSM Ha PYCCKOM si3bIke - http://citforum.ru

0a3bI TAHHBIX "

2. Hayunas snextponHas 6ubanoreka eLIBRARY.RU — kpynHeimuii poccuiickuii nHpopmManmoH-
HBIN MOpTaJl B 00JIaCTU HAayKH, TEXHOJIOTMH, MEIULIMHBI 1 00pa30BaHMsl, COAepKallui pedeparsl U MOTHbIE

TekcThI - Www.elibrary.ru

3. Enunoe okHO mocTymma kK 00pa3oBaTe/ibHBIM pecypcam - http://window.edu.ru/

6 HHble cBeeHnda U (WJIM) MaTepHAaJIbl.
6.1. IIpumepHbIe BONMPOCHI U 3aJaHusl / 3aJa4U JJIsI MIPOMEKYTOUHOM

arrecragmuu

Tabmuna 9 - [IpuMepHbIe TEOpETHYECKIE BOMPOCHI K 3a4eTy

Pa3nensl u Tembl [IpuMepHBIe TEOPETHUECKUE BOIIPOCHI [IpumepHsbIE
[IPaKTUYECKUE
3ananus /
3a1a4u
Teopust uHpOpManuu Kak Hayka. 1. TlonsTne HeonpeaeNneHHOCTH U HHPOPMALHH. Tunosoe
Hcrounuku COO6HICHPII7[. 2. Tlousitue CHUIr'HaJia, COO6HI€HI/IH n  JaHHBbIX. Cucrema MMPaKTUYCCKOC
nepegain COO6HICHI/II71 U €€ OCHOBHBIC DJJICMCHTHI. 3aJaHuc
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http://citforum.ru/
http://www.elibrary.ru/
http://window.edu.ru/

HudopMannoHHbIe XapaKTEPUCTHKH HACTOYHUKOB
COOOIIEHUH.

3. DHTpomusi JHUCKPETHOTO WCTOYHHMKA COOOIeHHH 0e3
MaMsITH.
4. ®opmyna lllenHoHa.
5. VYcmoBHas oSHTpomMs M €€  CBOHCTBA. ODHTPONHs
00bEIMHEHNUS U €€ CBOIICTBA.
6. BzanmnHas nHpOpPMAaNUS U ee CBOICTBA.
7. UW30bITO9HOCTH, >PPEKTHBHOCTE W TMPOM3BOIUTEIHHOCTH
WCTOYHMKA COOOIIICHUH.
BbazoBbie moHATHS HHOOPMATHKH. 8. Tlosenemme wu pa3Butoe uHPopMmatuku. CrpyKTypa Tumosoe
Wudopmanus u ee CBOHCTBA. HHPOPMATHKH. MIPaKTHIECKOE
9. MHuadopmannoHHbIE pecypcsl. WudopmannonHbe 3aqaHue
NPOJIYKTHI U yCIIyTH.
10. IIpaBoBoe perynupoBaHie Ha HUHOOPMALMOHHOM PHIHKE.
11. Tlonste wHOpManuu, Buabl HHPopMarmu. Dopmbl
ajiekBaTHOCTH nHpopMmanuu. Mepbl nHdpopmanum.
12. Meronsl W MOJCITH OICHKH KOJMYECTBA HH(POPMAIIUH.
[Tonsitue 006 WHGOPMAMOHHOM IIOTOKE, MHOHATHE OO
nHPOpPMAINH KaK 00 00BEKTe TpyAa.
13. ®opmel npencTaBIeHUS U TpeoOpa3oBaHuI HHPOPMAILNH.
DopMaThl JaHHBIX.
14. Bocmpusarue wuHpopMmammu. COOp W perucTparus
HHPOPMALIIH.
15. Kiaccudukanus nHPOPMAIINH 10 Pa3IAIHBIM IIPU3HAKAM.
16. Crnoco0Osl nepeaayu nHGpOPMAIIUH.
17. TexHonorusi 3JIEKTPOHHOK 00pabOTKM HHGOPMAIIUH.
OCHOBHBIE THUIBI OpraHM3alMM Ipolecca 00paboTKU
nHdopmanum.
18. Xpanenne wu  HakomwieHne wuHpopmarnmu.  [lowck
undopmanum.
O¢pdexruBHOEC u 19. OcobeHHOCTH 3(PPEKTHBHOTO KOAWUPOBaHHA. Bumsl u Turmosoe
MIOMEX0YCTOHYNBOE KOANPOBAHUE XapaKTEePUCTHKH KOJIOB. MIPaKTHYECKOE
HHPOpPMATTU 20. Komosrie nepesrsi. HepaBencTBo Kpadra. 3aaHHe
21. TlousTre 3 (PEKTHBHOTO KOAUPOBAHUS.
22. Teopema llleHHOHa O KOIUPOBAHUN HCTOYHUKOB.
23. Meronsl cxaTus HHOPMAIIHH.
24. OcobenHoctn ITOMEX0YCTOWIHBOTO KOJMPOBaHUSA
bi10KOBBIE KOPPEKTUPYIOLIHE KOJIBI.
25. Tlonsite IIOMEX0YCTOIMYHUBOIO KOJIUPOBaHUSA.
Krnaccudukanus moMexoycTOMUUBBIX KOJOB.
26. OcobenHoctn u XapaKTePUCTUKH OJIOKOBBIX
KOPPEKTHPYIOIINX KOJIOB.
27. Jluneiinple OJOKOBBIE KOIBI M HMX MaTeMaTHYECKOE
ormucaHue. MaTemaTnyeckoe ~ ONHMCaHWe  JIMHEHHBIX
GJIOKOBBIX KOJIOB.
28. TlpoctpanctBo XsMMuHra. ['paHuipl At mapameTpoB
JIMHEHHBIX OJIOKOBBIX KOJIOB.
29. lluknuueckre KOJABI, MX MaTeMaTHYecKoe OIHMCaHHE W
nocrpoeHue. [ToHsATHE HIUKINYECKOr0 KOa.
30. IMoctpoenue UKTHYECKUX KOJIOB. Jluneiinpie
MepPeKIII0YaTEIbHbIE CXEMbI [IUKIIMUYECKHX KOJIOB.
Kpunrorpaduueckas 3amuTa 31. TIpeamer U OCHOBHbBIE MOHATHSI Kpunrorpapuu. MeTos! Tunosoe
uHdopmanuu 3alIUThl CEKPETHOH nHpOopMaLnm. MPaKTHYECKOEe
32. Tlpeamer u 3amauu kpuntorpaduu. OCHOBHBIE MOHATHS 3ajlaHue
KpunTorpadum.
33. DneMeHThl CHCTEMBI Iepenadn CeKpeTHOW WH(opManuu.
Orarnsl pa3BUTHS KpUITOTpadHH.
34. Brounsie anroputmsl mudposanus. Cers DevicTens.
35. Ocobennoctu OmouyHoro anropurMa mmdposanus DES.
Pexumbl pabotsl anropurma DES.
36. Ilonsrue 06 anroputmax 3DES u Rijndael (AES).
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TexHnueckne u THpPOrpaMMHBIC 37. Omnpenenenue " MPHUHINIIBI OpTaHH3aIA Tumosoe
Cpe/ACTBa peanu3anuu HHpOpMa- MH(QOPMALMOHHBIX  HPOLECCOB B BBIYMCIMTEIbHBIX IIPaKTHYECKOE
IIMOHHBIX MIPOLIECCOB yCTpoHCcTBaXx. 3aJaHue
38. Ilpunumns! poH-Heiimana.
39. ®dynknuonupoBanne OBM ¢ IIMHHOWH OpraHu3anuei.
O06o00wmenHpid  anroput™  (QyHkunonuposanus OBM ¢
HIMHHOM OpPraHU3aLKEH.
40. OynkmuonupoBarre IBM ¢ kaHaIBHOW OpraHU3aIieH.
41. NudopmannonHas Moaens DBM.
OCHOBHBIE TIPHHIUIBI  YCTPOIi- 42. NHdopmannoHHO-TOTHIecKHe 0cHOBHI moctpoeHms [1K. Tumosoe
ctBa mepcoHanbHEIX OBM. Co- 43. TIpencraBienue nHpopMarmu B IBM. MIPaKTHIECKOE
CTOSIHHEC W TEHACHIINH DPa3BUTHUS 44. OcHOBBI anreOpbl JIOTMKH ¥ JIOTHYECKUH  CHHTE3 3alaHne
OBM. BBIYUCIIUTEIBHBIX CXEM.
45. CtpykTypa, BUIBI U COCTAB MAIIMHHBIX KOMAaH/I.
46. OCHOBHBIE CBEICHUS O JUCKPETHBIX CTPYKTYpax,
ucnonb3yembix B [1K.
47. DyHKIMOHATIBHO-CTPYKTYpHAs OpraHu3aIys [K.
[ToHsTHE apXUTEKTYPBI U CTPYKTYPBHI.
48. Tlpunnumuanbuas crpykrypHas cxema [IK. CocraB u
Ha3HAa4YeHHE OCHOBHBIX OJIOKOB.
49. Tunsl ¥ CTPYKTYpa MUKPOIIPOIIECCOPOB.
50. 3amomwuHaromue yctpoiictsa [1K.
51. OcuoBHble BHenTHHE ycTpoiicTBa [1K.
52. Knaccupukamms 3BM mo mpuHOWTY ACHCTBHS, dTamam
CO3MaHMSI W HCIONB3YeMOl  3IeMEeHTHOW  Oase;
Ha3HAa4YeHWI0; 1Mo rabdapuraM ©  (YHKIHOHAJIBbHBIM
BO3MOKHOCTSIM.
Tabmmna 9.1 - [IpumepHble TeOpETHUECKHE BOIPOCH K 9K3aMEHY
Paznensl u Tembl [IpuMepHBIE TEOPETUUECKUE BOIIPOCHI IIpumepHsbIe
IMPAKTUYCCKUC
3amanus /
3aJaun
Anropurmuzanus. MeTtoasl pas- 1. Tlomsarme aIropuTMa. CaoiicTBa aJIrOPUTMOB. Tunosoe
pabOTKH aNropuTMOB ITporpamMMHBIif anropuTMm. MIPaKTHYECKOE
2. OcHoBHbIe 0a30BbIE CTPYKTYpBI &ITOPUTMOB: CJIEJ0BaHHE 3aaHNue
(utepanus), BeTBICHHE (pa3BUiKa, 00XOJ), MOBTOPEHHE
(k).
3. Bumgbsl 1npencraBieHHs — aJrOPUTMOB:  ONHUCATENBHBIH,
rpaduyeckuii, mporpammubiii. OCHOBHBIE TpaduyecKue
CHMBOJIBI, HCTIOJIb3yEeMBbIE B OJIOK-CXEMaX.
4. OcCHOBHBIE aJITOPUTMBI THUIOBBIX YHCJIEHHBIX METOJOB
penIeHust MaTeMaTHIeCKHX 3a1ad.
SI3bIKM  TPOrpaMMHUpPOBAHUS, HUX 5. MammeHBII  Kox — mpomeccopa.  [loHATHEe — s3BIKa Tunosoe
THIIBI ¥ XapaKTEepPUCTHKA MPOTrPaMMHPOBAHUSL. MIPaKTHYECKOe
6. KommumsaTopbl ¥ HMHTEpHpeTaTopbl. YPOBHU SI3BIKOB 3aJiaHue
MPOTrPaMMHPOBAHUSL.
7. TlokoseHUs S3BIKOB IporpamMMmupoBaHus. O030p S3BIKOB
MPOrpaMMHUPOBAHUSI BRICOKOTO YPOBHSI.
MHcTpyMeHTapuili ~ TE€XHOJIOTUMM 8. Kiaccel porpaMMHbIX TpoAyKTOB. COCTaB M Ha3HA4YEHHE Tunosoe
NpOrpaMMUPOBAHUS MHCTPYMEHTApUs TEXHOJIOTHH MPOTrPaMMUPOBAHUSL. MPaKTHYECKOEe
9. JlokanbHble cpeacTBa pa3pabOTKH MpOrpaMMm (SI3bIKK U 3a/laHue
CHCTEMBI TPOrPaMMHUPOBaHMS, WHCTPYMEHTaJbHAs cpeja
TIOJIE30BATETIS).
OCHOBHBIE ATalbl PEIIeHHs 3324 10. BoiOop 4YHCIEHHOrO METOJIa pelleHus 3axadd. BBon Tumosoe
Ha OBM MPOTPAaMMBbI U HCXOIHBIX JITaHHBIX. MIPaKTHYECKOe
11. Omnanka mporpammel. Pemienuwe, aHamu3 W oOpaboTka 3ajaHHe
PE3yJIBTAaTOB.
[Iporpammuoe obecrieueHue 12. CucreMHO€ U NPUKJIaIHOE IPOrPaMMHOE 00eCIIeYeHHE. Tunosoe
9BM 13. Omnepaunonnsie cuctemsl. Ceresoe I10. IIPaKTUYECKOE
14. Unrepdeiicuple  cuctembl. OOOIOYKH  ONEPAaLMOHHBIX 3aJaHue
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CHCTEM.

15. Makersr npuxnaausix nporpamm (IIIIT). IIpoGnemHo-
opuentupoBannbie [IIIII. TIIII aBTOMAaTH3UPOBAHHOTO
IpoeKTUpoBaHus.  Metogo-opuentupoBannsle  [III1.
Oducusie I[TII1 obmiero Ha3HAYCHUSL.

16. IlporpammHbIe cpescTBa MYJIbTUMEIHA.
WurennekryanbHble cucTeMbl. HacTobHbIE U3/1aTEIbCKHE
CHCTEMBI.

ba3sr manHpIX. CHCTEMBI yTIpaB- 17. Haznauenne CVYBJl. PemsunonHsle, uepapXUUecKue, Tumosoe
JIeHns 0a3zaM¥ JaHHBIX cereBbie b/I. MIPaKTUIECKOE
18. Crpykrypa u Bo3moxkHOCTH pernsinonHoit B/I. I[TorsTue o 3aqaHue

A3BIKAX 3aIIPOCOB.

19. Co3manme m Momudukanus CTPYKTYPHI U COICPKUMOTO
(aiinoB. VHnekcupoBaHue U COPTUPOBKA 3amucel (aiina.
ITonck nHpOpMaMKU B OTCOPTUPOBAHHOM (haiiie.

JlokanpHBIE M TJOOAILHBIE CETH 20. Ha3HaueHne ® KJIACCU(PUKAIMS KOMITBIOTCPHBIX CETCH. Tumnosoe
OBM CTpykTypa JIOKAIbHBIX M TJI00AJBHBIX KOMIIBIOTEPHBIX MIPaKTUIECKOe
CeTeH. 3aJlaHue

21. OCcoOEHHOCTH OpPraHU3aIMH JIOKATBHBIX BBHIUUCIUTEIBHBIX
ceTel. ApXUTEKTYpa CEeTH U MPOrPaMMHBIC CPEIICTRA.
22. I'mobanbHas cets INTERNET.

OCHOBBI 3aIIMTH HHPOPMAIN 23. Obecneuenne OesomacHocTH. beszomacHocTs.  3ammura Tumosoe
nH(pOpMaLUH. MIPaKTHYECKOE
24. ApXWBHI JaHHBIX ¥ IpOrpaMM. Pe3epBHBIC KONTMN TaHHBIX. 3a7laHue

25. TlpaBoBble  acmekThl WHQOpManuu. KommproTepHbIE
BUpYCH, ux Kiaccupukammia. CpemctBa OOprOBI ¢
KOMIIBIOTEPHBIMH BHPYCaMH.

Tunosble NpakTHYeCKUe 3aJaHUS

1. CocraBuTh TAOMUILy CIOXKEHHUS M YMHOXKEHUS U YHCEN TSTEPUYHONW CHCTEMBI CUHCICHHUS U
BBIOJIHUTE apudmerndeckue aeictust (X + Y, X =Y, X-Y, X/Y) wag uncaamu X = 1344.25, Y = 243.11s.

2. OnpenenuTb KOJIMYECTBO MH(POPMALUH, MOJyyaeMoe NMpU OpoCaHMM HECUMMETPUYHOM 4YeThl-
pexrpaHHON NHpaMuUIbl, TUIOIIAIU TpaHel KoTopoil cooTHocsATCs Kak 4:2:1:1.

3. Cucrema ONTHYECKOTO paclo3HaBaHHUs CUMBOJIOB MO3BOJISIET MPe0OpPa30BbIBAThH OTCKAHUPOBAH-
HbI€ N300paXKeHUsI CTPAHULL IOKYMEHTA, Ha KaXKJI0W U3 KOTOpbIX conaepxkurcs 40 ctpok mo 50 cuMBOJIOB, B
TEKCTOBBIN (popMaT co CKOPOCThIO 4 CTpaHUIIBI B MUHYTY. 3a 5 MUHYT paOoThl OblI MOTy4eH ¢ailn 00beMoM
50 000 GaiiT. KakoBa MOIITHOCTB UCTIONB3YEMOTO andaBuTa?

4. Cxkanupyercs 1BeTHOe n300paxenue pazmepom 10x10 cm. Pazpemaromas cnocoOHOCTh CKaHe-
pa 600 dpi u rmyOuna usera 32 Oura. Kakoil nadopmanroHHslii 00beM OyeT UMETh NOJy4YeHHBINH rpadu-
yeckuii ¢aitn?

5. C nomorupto yrnpoineHus Haiinute perrenue ypasHenus (" (BVC) & A) - (—A& ~Cv D) =
0.

6. CocraBuTh TaOIUIy HCTHHHOCTH JIOTHYECKOTO BhipakeHust (A — B) < (A V B) @ A

7. Tocrpoiite norndeckyto cxemy it pynkuuu F(A, B, C) = AV B & — C u BeiunciuTte ee 3Ha-
yenne, ecim A=1,B=1,C=1.

8. MHwmeroTcs nBa KyBIIMHA eMKOCTBIO 3 11 1 8 1. CoCTaBUTH OJIOK-CXEMY aJlTOPUTMA, BBITOJIHSS KO-
TOPBIN MOKHO HAOpaTh U3 PEeKU 7 J1 BOJBIL.

9. CocraBuTh nporpamMmy, KOTopasi IOMEHSET MECTaMH 3HAYEeHUsI BBEICHHBIX MEPEMEHHBIX X, Y, Z
TaK, YTOOBl B TIEPEMEHHOM X OKa3ajoch 3HaUE€HUE MEPEMEHHOH Y, B y — 3HaUE€HUE NEPEMEHHOU Z, a B Z —
Ipe’KHEEe 3HaYCHHUE IEPEMEHHOM X!

a) UCII0JIb3YA JOTOJHUTEIBHYIO IEPEMEHHYIO;
0) He UCIOJIBb3Ys JOMOTHUTEIHHOM epeMEHHOM.

10. Ha okpyXHOCTH C IIEHTPOM B TOUKe (Xp,Yo) 3a/iaHa Jyra ¢ KOOPAMHATAMHU HadaIbHOU (X, Yn) U
KOHEYHOH (Xk, Yk) Touek. OIpenesnTh HoMepa YeTBEpTEeil OKPYKHOCTH, B KOTOPBIX HaXOAATCS HavyajdbHAs U
KOHEYHasi TOUKH.

11. HanwmcaTh mporpamMmy BBIYMCIIEHUS IUIOMIAIN Koybla. Mi3BHE BBOJSATCS paguyc KOJIbLA U pau-
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yc oTBepcTHs. B mporpamme npeycMoTpeTh MPOBEPKY MPABUIIBHOCTH BBOAMMBIX JaHHBIX (PaJUyChl MOJIO-
KHUTEJIBHBI, IPUYEM PaIuyC KOJIbIa OOJIbIIE paryca OTBEPCTHS).

12. Ilycte mano HaTypanpHOE uncio N. Haligute nepBoe uncino @ubonauuu, 60bI11E 3aJaHHOTO N.

13. Jlns 3amanHoro X B mociemoBarenbHOCTH BHaa: sinX, Sin(sinX)), sin(sin(sinX)),... Haitu nepoe
4yucio, MeHbiee mo moayito 0,01.

14. HaiiTu HauMEHBIIUN HOMEp N, JJI1 KOTOPOTO BBIMOJHACTCS yCnoBue |a, —an 1| < 0.1, eciu mo-
CJIE0BATEIbHOCTD Ay UMEET BUJL: An+1 = an + 2/an, a1 = 1.

15. [lana marpuna 5x5. [{ns naHHOro HaTtypajabHOro M HaWTH CyMMY TE€X RJIEMEHTOB MAaTPHIbI,
CyMMa MHJIEKCOB KOTOPbIX paBHa M.

16. Odopmuts pyHKIHIO Step(X,N) OT BEMIECTBEHHOTO X H IEJIOT0 N, BEIYUCISIONIYIO (Yepe3 mocie-
JIOBATENBHOE YMHOXKEHHE) X U IIPOBEPHT €€.

17. barax maccaxupa XapaKTepH3yeTcsl KOJIMYECTBOM BeIIer (LeNblil THI) 1 OOIIMM BECOM BelIeH
(BemecTBeHHBIN TU). [lan crimcok u3 cBeneHuid o 6araxe 10 maccaxupos. Halitu Garax, cpenHuii Bec 0J1-
HOU BelIH, B KOTOPOM OTiIMyaercs He Oonee, yeM Ha (0.3 Kr oT o0IIero cpeiHero Beca OJHOM BELIH 10 Bce-
MY CIHCKY.

18. Co3patp kiacc EngMer s paboThl ¢ aHTIIMICKUMU MEpaMu JUIMHBL (pyHTaMu U JroiiMamu,
npu 3ToM yurteM, 4to 1 ¢yHT = 12 mioiimoB. [InmHa oObekTa Oymer 3amaBaThes mapoil uncen (QyHTH U
JIOMMBI), HYXKHO pealn30BaTh: CIOXKEHHWE M BbIUWTAHHME JJIUH, YMHOKEHHE U JEJICHHE AJIUH, CPaBHEHUE
JUIMH.

CocraButens: MapkunoHoB A.B., n-p ¢u3.-mMaT. HayK, JIOIEHT, 3aBeaylomuil kadenpoit nHPOpMaTUKH
U BbluKMciuTenbHol Texuuku uM. B.K. bByropuna
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