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1 Ileap AUCHUIIAHBI.

B pe3yJIbTaTC OCBOCHUA JTaHHOMW JTUCIUILIMHBI y o6yqa}omer 0Ca OOJIXKHBI OBITH

c(opMHpPOBaHbI KOMIIETEHIIMM OCHOBHOM NpodeccHoHanbHOM 00pa30BaTeNbHONW MPOrpaMMbl

OakanaBpuarta (manee - OIIOII):

[K-2.

Conep;xaHHe KOMIIETEHIIUM Kak IJIAaHUPYEMBIX PE3YJILTATOB 06yquI/1;1 10 JUCHHMIIIIMHE

cM. Ta0ymmne 1 u 2.

1.1 ®opmupyemble KOMIIETEHIIUN

Tabmuua 1 - @opMupyemble TUCHUITTTHON KOMIIETEHLIUU

Haumenosanue Buga HaumenoBanue xkareropun | Koa u HazBaHUE KOMIETEHIUU

KOMIIETEHI[UU (Tpymmsl) KOMIETEHIUH

(VHUBepcanvHas,
obujenpogpeccuonanvras,
npogeccuonanvras)

npogheccuonanbuas

[1K-2 Crioco6eH ornpenensiTs CTPYKTY I
JAHHBIX, a TAK)Ke TEXHOJIOTHMH 00pabOTKU
M JIOCTYTIa K JaHHBIM KaX/I0TO
KOMITIOHEHTa U [IPOrpaMMHOTI'0 CPE/ICTBA B
1eTI0M

1.2 UHAUKATOPHI J0CTHKEHUSI KOMIIETEeHIUii

Ta6mmma 2 — MHAuKaTOphl TOCTHKEHUS KOMITIETCHIINH, (OpMUPYEMBbIE TUCITATITHHON

KOI[ 1 Ha3BaHUEC KOMIICTCHIIUH I/IHI[I/IKaTOpI)I JOCTHUKCHUA I[I/ICHI/IHJH/IHI)I " MTPAKTHKU,

komnerenuuu no OIIOIT dhopmupyrone komnerennuo OIOI
[TK-2 Criocoben 2.1 Onpenensier BXOHbIE- b1.B.02 ITapamiensHsie 1
OIIpeACHATh CTPYKTYPHI BBIXOJHBIC JaHHBIC U UX pacupeaCICHHBIC BBIYHUCIINTCIIBHBIC
JAHHBIX, a TaK)Ke B3aHMMOCBS3H I KaXKJI0T'0 CHUCTCMBI

TEXHOJIOTUH 00pabOTKH U
JIOCTYTIA K JJAHHBIM Ka)JI0TO
KOMITIOHEHTA U
MPOTPaAMMHOTO CPEJICTBA B
LEJIOM

b1.B.03 CoBpeMeHHbIE TEXHOJIOTHH
nporpammupoBanust SQL

b1.B.07 CTpyKTypHl 1 aITOPUTMBI
KOMITBIOTEPHOH 00pabOTKH JaHHBIX
B2.B.01(I1x) IMpemauruiocHast

KOMIIOHEHTa U
MIPOrpaMMHOTO CPEJCTBA B
LEJIOM

2.2 OnpenensieT CTpyKTypbl
JAHHBIX U AJITOPUTMBI

MpaKkTHUKa
KaXx<ZI0r0 KOMIIOHCHTA 1 B3.01(/T) IToaroroBka K mporeaype
OporpaMMHOro CpeicTsa B 3aIUTHI U 3aIIUTa BBITYCKHOM
LEJIOM KBaJTN(UKAIINOHHON paboThI

2.3 Hcnonw3yeT pa3iauyHble
TEXHOJIOTUH 00paboTKH
JAHHBIX B IPOTPAaMMHOM
cpeicTBe

2.4 Onpenensger nepeyeHb
BO3MOJKHBIX TEXHOJIOTUI
JOCTYIIA K TAHHBIM

1.3 3uanmusi, yMenus, HaBbIkd (3YB) no nucunnianxe




Ta6muma 3 — 3nanus, yMeHus1, HaBbIKH, (HOPMUPYEMbIE AUCITUTUTHHON

Kon u HasBanue
KOMIIETEHIINU

NHnukatopsl JOCTHKEHUS
KOMIIETeHIINH, 3aKPETIICHHBIE
3a JUCIHUILIMHOMN

3nanus1, ymMeHus, HaBbIKH (3YB),
(bopMupyemble TUCIUIUTTHOMN

I1K-2 Criocoben
OIIPENENSITh CTPYKTYPbI
JTAHHBIX, & TAKKE
TEXHOJIOTHH 00pabOoTKH
U JIOCTYTIa K JJaHHBIM
Ka)X/IOTO KOMITIOHEHTA U
MIPOTPaMMHOTO CPEACTBA
B IICJIOM

2.1 Onpenenser BXOHbIE-
BBIXO/IHBIE IaHHBIC U UX
B3aMMOCBS3H ISl KQXK10T0
KOMITOHEHTa U
IIPOrPaMMHOTIO CPEJICTBA B
1eJI0M

2.2 Onpenenser CTpyKTypbl
JAHHBIX U AITOPUTMBI
Ka)KJJOTO KOMIIOHEHTA U
MIPOrPaMMHOTO CPEJICTBA B
LEJIOM

2.3 Wcnonb3yeT pa3indHbIe
TEXHOJIOTHUH 00pabOTKH
JaHHBIX B IPOTPAMMHOM
CpeICTBE

2.4 Onpegensier nepeyeHb
BO3MOXHBIX TEXHOJIOTUI
JOCTyTa K IaHHBIM

3HaTB!

— OCHOBHbI€ 3Talbl KOMIIBIOTEPHOTO
pelieHus 3a1ay;

— OCHOBBI TCOPHH a0CTPAKTHBIX THUIIOB
JAHHBIX;

— TPaJUIMOHHBIC CTPYKTYPBI JAHHBIX
(cratnyeckue U TMHAMUYECKHE);

— MaTeMaTHYECKUI anmnapar,
HEOOXOTUMBI JUTS OT[CHUBAHUS
3(PEeKTUBHOCTH aITOpUTMA.

Ymern:

— BBIOUPATh 3P HEKTUBHBIC AITOPUTMBI
Uit 00pabOTKH TaHHBIX;

— pa3pabaThIBaTh M 3aIlMCHIBATH Ha
SI3bIKE MPOTPAMMHPOBAHUS BBICOKOTO
YPOBHS QJITOPUTMBI PEIICHUS
KJIACCUYECKHX 3a]1a4 10 00padoTKe
JTAHHBIX;

— BbIOUpATh ONTUMAIIBHYIO CTPYKTYPY
JUISL TIPEICTABIICHHSI TAHHBIX.
Baagern.

— HaBBIKAMU MPAKTHYECKOTO
MIPOrPaMMHUPOBAHHS KOHKPETHBIX 3a7a4
B OTPEJICIIEHHOM S3BIKOBOM Cpe/Ie;

— CpeIICTBaMU TPOTPaMMUPOBAHUS JJIsI
pENICHUS TPAKTUIECKHX 3a1a4

2 O0bEM U TPYA0EMKOCTD AUCHUTIIMHBI IO BUAAM Y4eOHbIX 3aHSITHIA.

DopMbI IPOMEKYTOUYHOM ATTECTALUM.

Ta6muma 4 — O0beM U TPYI0EMKOCTh JUCITUTIIMHBI 110 BUAM y9eOHBIX 3aHATHI

06 N O6béM yacos o Gopmam
1ast TPYNOEMKOCTh U BUJIbI yueOHOU paOOTHI 1O JUCIIUTUINHE, —
MIPOBOJIUMBIC B Pa3HbIX (hopmax 030 0300 300
1 O0mas TpyI0eMKOCTh JTIUCIUILTUHBI 108
2 KonTakTHast paboTta oOyJaromuxcs ¢ mperoaaBareneM (1o BUgam 48
y4eOHBIX 3aHIATHH) (BCEro)
AynutopHas pabora (Bcero): 48
B TOM YHCIIE!
JIEKIIUU 18
MIPAKTUICCKUE 3aHATHS, CEMUHAPHI 30
B HHTEPAKTUBHOH (hopme
B DJIGKTPOHHOM hopme
3 CamocrosTensHast paboTa o0yyaromuxcs (Bcero) 60
4 IlpomexyTodHasI aTTeCTaIUs 00yJaroIIerocs 3auer —
: 2
ceMecTp




3. Y4eOHO-TeMATHYECKHUI IJIAH U COlePKAHMe TUCIUIIINHBI.

3.1 YuyeOHO-TEeMATHYECKHH IJIAH

Tabnuna 5 - YueOHo-TeMaTnyeckuil miaH oyHoi (hopmbl 00yueHus

Obmasi| TpynoemkocTs 3aHATHH  |DOPMBI TEKYIIEro KOHTPOJIS
TPyHOEM| (gac.) 1 TIPOMEXYTOUHON
= KOCTb ATTEeCTAllU YCIICBACMOCTHU
= Paznenel 1 TEMBI TUCUUTIIIMHBI (6ceco AyIuTOpH. CPC
=] 110 3aHATHAM uac.) 3aHATHS
2 JIEKII. MPaKT.
%
2
Cemectp 2
1. Abecmpaxmuvie munvl OAHHbIX 64 10 22 32
1 1.1 Beenenue B TeOpuI0 aOCTPAaKTHBIX 12 2 4 6 Ortuer 1o 1a6opaTopHOH
TUINOB JaHHBIX. [IpOCThie TUIIBI JAHHBIX. pabore
3 1.2. Cratudeckue CTPYKTYPHBIC TUTIBI 12 2 4 6 Oryer 1o 1a60paTopHOH
JAHHBIX pabore
5 1.3. JIuHeliHbIE CIUCOYHBIE CTPYKTYPBI 16 2 6 8 Oryer no nabopaTopHO#H
JaHHBIX pabore
7 1.4. bunapHble nepeBbs 12 2 4 6 Oruer 1o 1abopaTopHOA
pabore
9 1.5. OpuentupoBaHHbIe TpadbI 12 2 4 6 Oruer no 1abopaTopHoOi
pabore
2. Aneopummol 06pabomxu OaHHbIX 44 8 12 24
11 | 2.1. BBeaeHue B aHAIHM3 aJITOPUTMOB 6 2 - 4
13 2.2. CopTHpogKa JTAHHBIX 14 2 4 8 Otuer 1o 1abopaTopHoi
pabote
15 | 2.3. Ilouck u paccraHOBKa 12 2 2 8 Oruer 1o 1abopaTtopHo
pabore
17 | 2.4. DOBpHCTHYECKHE ATOPHUTMBI 12 2 2 8 Oryer no mabopaTopHoi
pabote
[TpomexxyTo4Hast aTTecTaIus SK3aMeH 3a4deT
Bcero: | 108 | 18 30 60
3.2. Conep:kanue 3aHATHH 110 BUAAM Y4eOHOH PadoOThI
Tabmuna 6 — ConepkaHue TUCITUTUTHHBI
Ne HaumenoBanme
Coaepxanue
n/n pa3zjiesia JTUCHUILINHBI
1 Abcmpaxmmuvie munsl | BBeneHre B TEOPHIO aOCTPAKTHBIX TUIIOB JaHHBIX. [IpocThie THIIBI
OaHHbIX naHHbIX. CTaTHYeckne CTPYKTYPHbBIE THIBI JAaHHBIX. JInHEiHbIE

CIIUCOYHBIE  CTPYKTYphl  JAaHHBIX.

OpueHTHpOBaHHbIE TpadBbl.

bunapueie  nepeBbs.

CoOdeporcanue 1eKYUoHHO20 Kypca

1.1. Brenenue B Teoputo [TonsTne abcTpakTHEIX THTIOB. Kimaccudukamnus CTpyKTyp
a6CTpaKTHLIX THUIIOB JaHHBIX. HpOCTBIe THIIBI JaHHBIX: YU CJIOBBIC THUIIbI, JIOTHYCCKHUC
naHHbIX. [IpocThie THIIBI THUIIBI, CAMBOJIBHBIE THITBI, TIEPEUHCIIIEMbIC THITBI, OTpaHHYCHHBIE
JTAHHBIX. THIIBL,

1.2. Crarndeckue cTpykTypHble | CHoOCOOBI IpeICTaBIeHUsI CTPYKTYPHBIX THIIOB JAHHBIX

THUIIBI JaHHBIX

BCKTOPHOC pa3MCUICHUE, TPUMBIKAHUEC, CIICTIJICHUC. MaccuBsl

5



n/n

HaunmenoBanue
pa3aesia TUCUMILIHHBI

Conepxanue

OJTHOMEpHBIC U IByMepHbIe. J[nHaMu4eckne MacCHBBl. MacCUBBI
yKkazatene. Peanuzanus BekTopa mpu momMoru MaccuBa. CTpOKH.
3anuck. 3anuch ¢ BapuantaMu. MHOKecCTBa.

1.3.

JInHeHWHbBIE CIIUCOYHBIE
CTPYKTYPBI JaHHBIX

Jluneiinpiii  cnucok. Omepanuu Haja  JIMHEHHBIM — CIIHCKOM.
Peanuzauust  nuueitnoro  coucka. uknuueckuifi  CHHUCOK.
Onepanuu  HaJg  LUKIMYECKUM  CIUCKOM. Peanuzanus
HUKINYecKoro crucka. JIBycBs3Hb crmcok. Crek. Omneparuu
Haa crTekoM. Peammsanus creka. Ouepens. Omnepanuu Haj
ouepenpto. Jlek. Onepauun Haj nekoMm. Peanuzanusa ouepenu u
neka. Urepatop.

1.4.

bunapHsie nepeBbs

[Moctpoenue OunapHoro paepeBa. Omnepaimu Haj OWHAPHBIMH
nepeBbsiMu. Peanuzanus OuHapHOTO AepeBa. [lepeBo BeIpakeHUsI.
JepeBo momcka. CoOamaHCHpOBaHHBIE  JepeBbsi.  JlepeBo
duboHaYYH.

1.5.

OpueHntupoBaHHbIe Tpadbl

Onepanuu Han rpadamu. Peammszamms rpada. OO0xon rpada.
BblurciieHre pacCTOSHUS MEKIY Y3JIaMH.

Temvl npakmuuecKux 3aHamuil

1.1. 3HAaKOMCTBO CO Cpeioi | DTambl pelieHus 3aJad ¢ IMOMOIIbI0 KommbioTepa. llonstue
MIPOrpaMMHUPOBaHMSL. alropuTMa. 3aJaHue ajJropuTMOB OJIOK-cXeMaMH. 3HaKOMCTBO CO
cpeoil  mporpaMMHpOBAaHHSI Ha  MPOCTEHUIIUX  MpUMEpax.
Wzydenne rpaMMaTvke A3bIKa: al(aBUT, IPOCTHIE THITBI JAHHBIX,
omepanuy, onepaTopsl. CTpyKTypa TporpaMMbl Ha  SI3BIKE
porpaMMHupoBaHusi. BBoj, BEIBOJT TaHHBIX.
1.2. VYcnoBuS U IUKIIBL [IporpammupoBanue Pa3BETBICHHBIX aITOPUTMOB.
[IporpamMmmupoBaHie HUKINYECKUX AJITOPUTMOB.
1.3. [Ipouenypst (ynkuum) | TexHonmorus HUCXOAAIIEro mNporpaMMupoBanusi. OcoOeHHOCTH
SI3pIKA TPOTPAMMHUPOBaHM. | IPUMEHEHHS TEXHOJIOTHUH B SI3bIKE MMPOTPaMMHUPOBAHUSI.
1.4. CTpyKTypHEIE Tunbl | MaccuBbl OJHOMEPHBIE U JIBYMEpHbIE. JIMHAMUYECKUE MAaCCHBBI.
JTAHHBIX. MaccuBsl ykazaresneil. CTpoku. 3anuch.
1.5.- | Jluneiinsle u nuknudeckue | PazpaboTka KOMNBIOTEpHOW MOporpaMmbl  Aisi  paboOTBl  C
1.6. CIIMCKHU JUHEWHBIMH U TUKIHYECKUMU CIIICKAMU.
1.7. Crexu, ouepenu, TeKu [IporpammHas  peanu3auus  CTe€Ka, OdYepeadM U JIEKH.
Hcnonws3zoBaHue wreparopa TpuU pa3padOTKE KOMIBIOTEPHOM
MPOTPaMMBI.
1.9.- | bunapnsle nepeBbs Pa3paboTka  KOMIBIOTEpPHOW  TPOTpaMMBl,  peaNTH3yIOIIeH
1.10. QITOPUTM C UCIIOJIE30BaHIEM OWHAPHOTO JIepeBa.

1.11.- | OpuentupoBannsie rpagpl | PazpaboTka  KOMIIBIOTEPHOH ~ NpOrpamMMbl,  pealu3yloliei
1.12 QIrOpUTM C HMCIOJB30BAaHMEM 3aJaHUs JAaHHBIX B BH]IC
OpHEHTUPOBAaHHOTO Tpada.

2 Anzopummer  o6padomku | Beenenue B ananu3 anroputmon. CopTupoBka naHHbIX. [louck n

OaHHBIX paccTaHoBKa. DBPUCTHUECKUE AITOPUTMBI

Cooeporcanue 1eKYuoHHO20 Kypca

2.1

Benenue B
aIrOpUTMOB

aHaJin3

[TonsiTust TPyAOEMKOCTH U CIOXKHOCTH anroputMma. Bunmbl u
0003HaYeHUs aCUMIITOTHK. dopmansHbIe OTIpeIeTICHHS
acumnToTuK. COBIAJICHUS M Pa3Inaus acuMNTOTHK. OTieHUBaHNe
cpennel TpynoeMKkocTH. OICHHBAaHUE OMEPAIMOHHON CIIOXHOCTH
QITOPUTMA.

2.2

CopTHpOBKa AaHHBIX

OCHOBHBIE TOHATHS ¥ OMNpeleicHus copTHpoBku. OleHKa
CJIO)KHOCTH QJITOPUTMOB COPTHPOBKH. BHYTpEHHSISI COpPTHUpPOBKA.
CoprupoBka mnojacueroMm. CoptupoBka BcTaBkamMu. OOMEHHas
coptupoBka. CoptupoBka Bei00poM. COpTHPOBKA CITUSTHHEM.

2.3

Ilouck n pacCTaHOBKa

OneHKa CIIOKHOCTH aIroputMoB noucka. IlocnenoBaTenbHbIH
(;uueitblil) mouck. IloWck ¢ mepeynopsaouMBaHHEM CIIHCKA.




Ne HaumMmeHnoBaHue
Conepxanue
n/n pa3ziesia JTUCHUILINHBI
[louck B ymopsmoueHHoW Tabmume. PaccraHoBka. DyHKIMH
paccTaHOBKHA.  MeToAsl  pa3pemicHHusT  KOHQUIMKTOB  TIPH
paccTaHOBKE.
2.4 OBpHUCTUYECKUE Merton rpaagueHTHOTO ciiycka. Mutanus oTxura. ['eHeTnueckue
AITOPUTMBI QITOPUTMBI M SBOJIFOIIMOHHBIE CTPATETHH MOVCKA
Temvl npakmuueckux 3aHamuil
2.1.- | AITOPUTMBI COPTHPOBKH Pa3paboTka  KOMIBIOTEPHOW  TPOTPAMMEI,  pealU3yromei
2.2. AJITOPUTM COPTUPOBKH.
2.3.- | Ilouck u paccTaHoBKa Pa3paboTka  KOMIBIOTEPHOW  TPOTPAMMEI,  peau3yromen
2.4. AJIrOpUTM IOMUCKA.
2.5. MeTtopn rpagueHTHOro | Peanm3amuss ©W  HCCIENOBaHWE  alTOPUTMOB  ONTHMH3AIIAU
cnycka. Umuranus omxura. | Gysakiuu. MeToJ rpaIMeHTHOTO ciycka. MiMuTaius omkura.
2.6 l'enernveckne anropuT™mbl | Peamusamuss W ucclegoBaHUE — alTOPUTMOB — ONTUMU3AIUU
u SBOJTIOITHOHHBIC | (PYHKIMH. DBOIIOMMOHHEIC CTPATETHH.
CTPATETHUH TIONCKA
4 TlopsaaoKk OlEHUBAHUSA YCHEBAEMOCTH H C(OPMHPOBAHHOCTH

KOMHeTeHHI/Iﬁ oﬁyqamluerom B TeKyl[leﬁ u l'[pOMe)KyTO‘IHOﬁ arTrecralnmu.

,HJ'ISI IMOJIOKUTECILHOMN OIICHKHU I10 pE3yJibTaTaM OCBOCHUA IUCHHUIIJIMHBI o6yqalomeMycs[

HEOOXOJUMO BBIMIOJHUTH BCE YCTAHOBJIEHHbIE BHUABI y4eOHOIl paboThl. OneHKa pe3ybTaToB

paboTsl oOy4aromierocs B 6aiax (Mo Bujam) MpuBeaeHa B Tadbmuie 7.

Tabmuuma 7 - Ilkama W mokazaTelud OICHHWBAaHUS pPE3yJlbTaTOB Yy4deOHOW paboTHI

oOydaromuxcs 1o Buaam B 6amnpHo-peiitunronoii cucteme (bPC)

VYuebnas padora |[Cymma  |Bumsl u pe3ynpTaThbl OrueHka B aTTecTaluu Bbannst
(BHIBI) 6aioB  |y4eOHOM paboThI (mkaJsia ¥ IoKa3aTeny OLCHUBAaHUs)
Cemectp 2
Texymas yueonas |80 WnpuBuayanbHble 2 padoThI 32 0IHO HHIAUBHAYATbHOE 41-80
paboTta B cemecTpe nabopaTopHbIC 33/1aHNS  [3a/1aHue /10:
(BoimonHenue (oTuer o BeiNONHEHUH) |2 6aJLIOB (BbITONHEHO 51 - 65% 3aaHMiA)
3aIaHM) (9 pabor) 3 ana (BeimoaHeHO 66 - 85% 3ananuit)
4 6annoB (BemonHeHO 86 - 100% 3amanwii)
6 padoT 32 0JHO MHAMBHAYAJILHOE
3a/1aHue 10:
5 6aquioB (BeImostHEHO 51 - 65% 3amaHmii)
7 6anma (BeINoiHEHO 66 - 85% 3ananuii)
10 6annoB (BemoaHeHO 86 - 100% 3ananuii)
1 paGoTa 3a 0JHO MHAMBHIYAJIbHOE
3a/1aHue 10:
6 6am10B (BbITIONIHEHO 51 - 65% 3a1aHM)
9 6asuta (BBITIONTHEHO 66 - 85% 3amaHmit)
12 6annoB (BeimonaeHo 86 - 100% 3amanHmuii)
HToro mo Tekymieii padoTe B ceMecTpe 41-80
ITpomexyrounas |20 Teoperuueckuii Borpoc 1 |5 6amna (moporosoe 3HaueHUE) 5-10
aTTecTalus 10 6an10B (MakcHMaIbHOE 3HAUCHHUE)
(3auer) Pemenue 3anaun 1. 5 anna (moporosoe 3HaueHME) 5-10
10 6an110B (MakcHMaIbHOE 3HAUCHHUE)
HToro mo npoMe;KyTo4HOiI arrecranuu (3a4ery) 10-20 6.
CymMmapHasi OlIeHKA N0 JUCHHILIHHE: CymMMa 0ajuIoB TeKyIei U MPOMEKYTOYHOH aTTecTauuu 51100 6.

B mpomexyTouHOlN aTTecTanmuu OlleHKa BbICTaBIseTCS B BegoMocTh B 100-0amnbHOIMA
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mIKajge ¥ B OyKBEHHOM DKBHBaJICHTE (Tabnuia 8)
Tabmuna 8 — Cootnecenue 100-0amtpHOM 1IKaIBl 1 OYKBEHHOTO YKBUBAJICHTA OI[CHKH

YpoBHU OCBOEHUS Dx3amen 3auem
Cymma nabpannwix » -
bannos JACLMIUIMHBI U Oyenxa byxeennwviii sxeusanenm byxeennuiil
KOMTIETeHIIN T 9KBUBATIEH
86 - 100 IIpoaBUHYTEII 5 OTIINIHO
66 - 85 [ToBbIIIeHHBII 4 XO0pOo1Io 3auTeHo
51-65 [Moporossiii 3 YIOBJIETBOPHUTEIHLHO
0-50 [Tepsblit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuajJbHO-TeXHHYECKOE, MPOrPAMMHOE H YU4eOHO-MeTOANYECKOe
odecrneyeHye JUCHUIINHBI.
5.1 YueOHas JuTepatypa

OcHoBHasl yyeOHas1 IuTEpPaTYpa

1. benoB, B.B. AnropuTmbel U CTPYKTYpbl NaHHBIX [DIEKTPOHHBIN pecypcl]:
Vueonuk / B.B. benos, B.W. Unuctakosa - M..KYPC, HUL] UH®PA-M, 2017. -
240 c. Pexxum moctymna: http://znanium.com/catalog.php?bookinfo=766771

2. I'magkoB, JI. A.l'eHeTnueckue anropuTMBbI [DIEKTPOHHBIN  pecypc]:
Yuebnoe nmocobue / [Tox pen. B. M. Kypeituuka. - 2-e u3a., ucrpanil. U go1m. - M.:
OU3SMATIINT, 2010. - 368 c. Pexxum JoCTymna:

http://znanium.com/catalog.php?bookinfo=544626

JlonosiHUTeIbHAS yueOHAasl JuTepaTypa

1. Konpaes, B.Jl. CtpykTypel W aIropuT™Mbl OOpaOOTKHM JAaHHBIX

[DnexkTponHbIil pecypc]: YuebHoe mocobue / B.J[. Kommaes. - M.: UL PHUOP:
HUI], NHDPA-M, 2014. - 296 C.
http://znanium.com/catalog.php?bookinfo=418290

Pexum JocTyna:

2. Bupt, H. Anroputmbl u cTpykTypsl nanabix. HoBas Bepcus mis ObGepona.
[DneKTpoHHBIN pecypc] : yueb. mocodue — DnekTpoH. nan. — M. : JIMK Ilpecc,
2010. — 272 c. — Pexum noctyna: http://e.lanbook.com/book/1261

3. [lerpymun, B.H. MudopmanuonHas YyBCTBHTEIBHOCTh KOMITBIOTEPHBIX
aIrOpuTMOB  [DNEeKTpoHHBIN pecypc]: ydedbHoe mocobue / B.H. [lerpymum,
M.B. YapsgnoB. - M. 2010. - 224 c.
nocryma: http://biblioclub.ru/index.php?page=book&id=75708

du3MaTIuT, Pexum
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http://znanium.com/catalog.php?bookinfo=418290
http://e.lanbook.com/book/1261
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4. beixkoBa, B.B. TeopeTnueckue OCHOBBI aHalu3a MNapamMeTPU3UPOBAHHBIX
anroputMoB [DnexTponnbiii pecypc| / B.B. beikoBa. - Kpacuospck : Cubupckuit
benepaabHbIN YHUBEPCUTET, 2011. - 181 C. Pexum

nocryma: http://biblioclub.ru/index.php?page=book&id=229255

5. KoctrokoBa, H.M. KomOuHaTOpHBIE airoputMmbl JUisi TPOTPAMMHCTOB
[OnexTponnsiii pecypc]/ H.U. KoctiokoBa. - 2-¢ wu3n/, wucmpas/. - M.
Hammonanenasiii OtkpeiTeiid YHUBepcuteT «MHTYUT», 2016. - 217 c. Pexum

nocryma: http://biblioclub.ru/index.php?page=book&id=429067

8. CagenneB, B.A. PacnapamnenuBanue mporpamm: y4eOHUK [DIEKTPOHHBIN
pecypc]/ B.A. CapenneB, b.f. IllreiinGepr - PocrtoB-Ha-/lony:M3marenbcTBoO
IODY, 2008. - 192 C. Pexum OCTyma:
http://znanium.com/catalog.php?bookinfo=556119

5.2 MarepuajibHO-TEXHHYECKOE W  MPOrpaMMHoOe obecrnedyeHue

JAUCIUILIIHHBI.
YueOHble 3aHATHS 0 AUCHUILIMHE poBoaATcs B yueOHbIX aynutopusx KI'TIN Keml'V:

710 Yuebnas aymuropus (MyJIbTUMETARHAS ) AT 654079, KemepoBckast 001acTh, T.
IIPOBEJICHHUS: HoBoxky3sneuxk, np-kt Metamtypros, 1. 19
- 3aHSATHH JIGKUMOHHOTO TUIIA;

- I'PYIITIOBBIX U HUHANBUYAJIbHBIX KOHcyHBTaHHﬁ.
Cnenuaau3upoBanHas (yueOHasi) Mmedesib: J0CKa
MeoBasi, kKadeapa, CTOIBI, CTYJIbSL.

OGopynoBanue 1Jis1 Ipe3eHTALNU Y4eOHOro
MaTepHualia: CrmayuoHapHoe - KOMITBIOTEP, SKPaH,
MIPOEKTOP.

Hcnoab3yemoe nporpaMmmuoe odecniedenne: MS
Windows (Microsoft Imagine Premium 3 year 1o
cyOnmmensnonHoMy nmorosopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 r.), LibreOffice
(cBoGOHO pacmpoctpansiemoe I10), FoxitReader
(cBoboamo pacnpoctpansiemoe I10), Firefox 14
(cBoOoHO pacnpoctpansemoe [10), Aunekc.bpaysep
(oteuecTBeHHOE CBOOOHO pacnpoctpansemoe [10).
HuTepHeT ¢ o6ecnieuenueM gocryna B JUOC.

508 KomnbioTepHblii KJ1ace. 654079, KemepoBckas 061acTs, T.
VYyeOnas ayauropus (MyJIbTUMEIMIHAS) IS HoBoxky3sneuxk, mp-kt Metamrypros, 1. 19
MIPOBEACHHUSA:

- 3aHATUH CEMHHAPCKOTO (TIPaKTUYECKOT0) THIIA;

- TPYIIIOBBIX U UHAVBUAYAJIbHBIX KOHCYJIBTALIUN;

- CAMOCTOSTENILHON PadOThI;

- TeKYIIEero KOHTPOJIS ¥ POMEXKYTOYHON aTTECTaIlHH.
Cnenuaan3upoBanHas (yueOHasi) me0esib: 10CKa



http://biblioclub.ru/index.php?page=book&id=229255
http://biblioclub.ru/index.php?page=book&id=429067
http://znanium.com/catalog.php?bookinfo=556119

MeJoBasi, Kadenpa, CTOJbBI, CTYJbS.

OGopynoBanue /151 Ipe3eHTANNU Y4eOHOr0
MaTepuaJia: CmayuoHapHoe - KOMIIbIOTED
MIPEeTIoIaBaTels, IPOEKTOP, SKPaH.

Oo0opynoBanme: crmayuoHapHoe — KOMIBIOTEPHI IS
oOyJatomuxcs (18 mr.).

Hcnoan3yemoe mporpammHuoe odecriedenune: MS
Windows (Microsoft Imagine Premium 3 year o
cyonunensnonHomy norosopy Ne 1212/KMP ot
12.12.2018 r. no 12.12.2021 r.), LibreOffice
(cBoOOHO pactpoctpansemoe [10), Firefox 14
(cBobOOmHO pacupoctpansemoe [10), Sunekc.bpaysep
(oreuecTBeHHOE CBOOOIHO pacnpocTpansemoe [10),
Microsoft Visual Studio (Microsoft Imagine Premium 3
year 1o cyOiumeH3noHHOMy gorosopy Ne 1212/KMP
or 12.12.2018 1. 1o 12.12.2021 r.).

HUnTepHeT ¢ o6ecnieyenneM gocryna 8 JUOC.

5.3 CoBpemennble  mnpogeccHOHAIbHbIE  0a3bl  JaHHBIX H

HH(OPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI.
epevens CIIB/l u UCC no aucumnmiinae
1. OObwepoccuiickuii MaremMaTHyeckuii mopran (MH(OpMalUOHHAs cucTeMa) -

http://www.mathnet.ru/
2. OKCIIOHEHTa LEHTP HWHXXEHEPHBIX TEXHOJOTUHA W  MOJEIMPOBAHUSA -

http://www.exponenta.ru

3. Science Direct comepxut 6onee 1500 xypHanoB usnatenbctBa Elsevier, cpenu
HUX M3JIaHUs 110 MaTeMaTrke U nHpopmatuke. https://www.sciencedirect.com

4. Undpopmannonnas cucrema «EnnHoe okHO noctyna K MH(DOPMAMOHHBIM
pecypcamy - http://window.edu.ru/catalog/

S. ba3bl naHHBIX M aHaMUTHYECKHe MyOJIMKalMKd Ha MopTalie «YHHBEPCHUTETCKas

uHpopmarmonHas cucrema Poccusi» - https://uisrussia.msu.ru/

6 Unble cBeaeHust U (WJIM) MaTepHaJIbl.

6.1. Tembl NUCbMEHHBIX YUeOHBIX PadoT

Tabmura 9 - Tembl TMCHMEHHBIX Y4€OHBIX PAOOT

Paznen Tembr KoHTposbHbIe TOUKH
1. 1.1 Beenenue B Teopuio aOCTPAKTHBIX THUIIOB JaHHBIX. WnauBunyansHoOe
Abcmpaxmuvle | IIpocTbie THITBI TaHHBIX. nmabopaTopHOE 3aTaHHE

munbt OaHHbIX |1 2 CraTideckue CTPyKTypHbIC THIIbI JAHHBIX NunnBunyansHoe

nabopaTopHOE 3a/1aHHE

1.3. JIuHeliHble CIMCOYHBIE CTPYKTYPHI JaHHBIX NuanuBuayanbHOE
nabopaTopHOE 3a7aHKe
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1.4. buHapHbie nepeBbs

WNuausuayanbHoe
J1a00paTOpHOE 3aaHHE

1.5. OpuentupoBanubie rpadbl NHpuBuyansHoe
n1abopaTopHOE 331aHKe
2. Anzopummer | 2.2. COpTUPOBKA TaHHBIX NupuBunyansHoe

o0bpabomku

nabopaTopHOE 3aaHHE

OAHHBIX

2.3. Tlouck u paccTaHOBKa

NunuBuayanbHOE
nabopaTopHOe 3a7aHne

2.4. DBPUCTUYECKUE AIITOPUTMBI

NuanuBuayanbHOE
J1a00paTOpHOE 3aJaHHE

6.2. IlpumepHble BONpOCHI U 3aAaHus / 3aaa4M JJIsl

arrecralmmm

MPOMEKYTOYHOM

Tabmuma 10 - TumoBsle (puUMEpHBIE) KOHTPOJIBHBIE BOIPOCHI M 3aJaHUs K 3a4eTy C

OLICHKOU

Pa3zgenbr u TeMbl [IpumepHBIC Teopernyeckue | [IpuMepHBIe MpaKTHUECKHE 3aTaHus |
BOIIPOCHI (nnn) 3amaun

Pazoen 1. Abcmpaxmuvie munvt OaHHBIX

Tema 1.1 BBenenune 1. Onwucanue Jloist KaXJ101 3aJlauu

B TEOpHUI0 xouuenuuu ATJ[ Ha OCHOBE | COCTABHTH CXEMy airOpUTMa U

a0CTPaKTHBIX
TUIIOB JAHHBIX.
IIpocTbie THIIBI
JTAHHBIX.

anreOpanyecKux CUCTEM.

2. OmnpeneneHue THIA
JTAaHHBIX: uHTEepdeiic,
peanm3aris.

3. Crpykrypa

uH(pOpMAaIIUH. CrpykTtypa
JAaHHBIX: JJOru4deckas,
buzmIeckas. DNIeMEeHTHI

JaHHBIX. THIIBI A3BIKA.

4. Krnaccuduxarms
CTPYKTYp JaHHBIX TI0 CBOHCTBY
M3MEHUYHUBOCTH: 0a3oBbIC,
CTATUYECKUE,

MOJIyCTaTU4YCCKHUC,

JTUHaAMHU4YecKue, (haiioBhIe.

5. [Ilpocteie THIIBI
JIAHHBIX YUCJIOBEIC
(LemounCIIeHHBIH,
BEIIIECTBEHHBIN C

HaIlMCaTh IPOrpaMMmy.

1. Hauer A, B. Haiitu P
AB.

2. Jlaaer A, B. Haiittu D
A/B.

3. lansr 4, B, C. Hatitu S = A
+B+C,P=A4BC

4. BpryuciauTh 3Ha4eHUsd Y 1O
bopmyne Y=(7x-4)/(5x+2).

5. Bbluucauth

o0BeM H©

IUIONIAlb MMOBEPXHOCTHU
napasuienenumnena (pasMepsl BBECTH
C KJIABHATYPBHI).

6. BbiBecTu cymMmy uyucia,
BBEJEHHOIO €  KJABUATypbl, C
gucaoM 10.

7. BBectn nenple yncia A u
B, pe3ynbTaThl UX CyMMHUpPOBaHUS,
BBIYUTAHHUS

nu MMPOU3BCACHUSA
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(bUKCUPOBAHHOM TOYKOM,

BEIIECTBEHHEIN C IIJIaBaIONIEN

TOYKOIA, paLMOHAIBHBIM,
KOMIIJICKCHBIH, THIIBI
MMOBBIIIICHHOM TOYHOCTH).

Peanuzanys THUIOB B S3BIKE

POTrPaMMHUPOBAHUSI.
6. IIpocteie THIIBI
JTAHHBIX JIOTUYECKHUE

(OyneBckue). Borumcnenue mo
IIOJIHOM M I10 KPaTKOM CXeMaM.

Peanuzamus Tuna B A3BIKE

POrPaMMHPOBAHHS.
7. IIpoctsle THUIIBI
JTAHHBIX: CHUMBOJIbHEIE,
nepevncisieMble,
orpaHuyeHHble.  Peanmmzanms
THUIA B A3BIKE
IPOTPaMMHPOBAHUSI.

BBIBECTH B TaOlMIle, HCIONb3YS
¢dbopMaThl BEIBOJIA.

8. Bpruucnauth (cuuTaem, 4To
3HAMEHATeJIb HHUKOTJa HE paBeH
nyi10). d=(a+(x-1)%/(b(y+2)-n).

9. BBectn 5 mnepeMeHHBIX, a
BBIBECTH MX B 0OPATHOM TOPSIJIKE.

10. Bmectm ¢ KiaBuaTypshl
3Hauenus A, B, C, D, oprauuzoBaTh
BBIUMCJICHHE U BBIBOJ €r0 3TaloB,
HyMepysl Kaxablil u3 Hux: F= A-B +
C-(A+A+B-(C+A))+D.

I11. BBectu ¢ KJIaBUaTyphl
3HaueHus A, B, C B pa3HbIX CTPOKax

" BBIBCCTU PEC3YyJIbTAT BBIPAKCHUA B

oTAeNbHOW cTpoke A*(B/3,14) +

(C*3+5). Hcnons3oBath
HOSICHSIOINE Ha/I[TUCH U
KOMMEHTapHUH.

12. CocraButh nporpammy
UCCJIETOBAHUS MOJIOKUTETHHOTO

BCIICCTBCHHOT'O YHCJia A, B KOTOpOﬁ

OTIPEIETSITUCH OBl 3HAYCHUS
CJICAYIOUINX BEJIMYMH: IIeJlasi 4acTh,
3HAYCHHE

JIpoOHast JacTh,

apuhMeTHIECKOTO KBaIPaTHOTO
KOpHS, OCTaTOK OT JEJICHHs LEeI0u
JacTH Ha 5.

13. B 0aHK MOJIOKUIIA OEHBIH
Ha cyeT u3 pacueta 60 % Toa0BBIX
OT UCXOJHOW CYMMBI (HaKOIUICHHS
He

IMPOLICHTOB CIKECMECAYHO

MIPOUCXOMMT). Brrancanrts
MPUYUTAIONINICS BKIAIUYUKY JTOXOM

(c xmaBHATyphl 3a/aeTCsl, CKOJBKO
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MECSIICB JICHBIH JIS)KAT B OaHKE).
14. ITomensaTs MeCTaMUu

3HA4YCHMS IIEPEMEHHBIX X U Y.

Tema 1.2.
Crarnueckue
CTPYKTYPHbI€ THIIBI
JTaHHBIX.

1. [IlpeacraBnenue B

IIaMATH CTPYKTYPHBIX THIIOB

JTAHHBIX: BEKTOPHOE
pa3MenieHne,  MNPUMBIKAHUE,
cuerieane. Hepmocratku wu
MIPEHMYIIIECTBA.

2. MaccuB. XpaHeHHe
B ONEpaTUBHOW  MaMSATH.
Onucanue B SI3BIKE
IPOTPaMMHUPOBAHHS.

3. MaccuBbl c
MIEPEMEHHBIMU rpaHHUIIaMu
(nMHaMu4ecKue).
Opranuzanusi  XpaHeHUsT B

ONEpaTUBHOM MaMATH.
Meroasl peanusanyy B sI3bIKE
IIPOrpaMMHUPOBAHUSL.

4. Maccussl

yKazartenei. MeTtonasl
peanuzanuu B SI3BIKE
MpOrpaMMHUPOBAHUSL.

5. Bexkropsl.
Peanuszanuss ¢ HOMOIIBIO

MaccHBa.

6. Crpoku. Peanmmzanus
U opraHuzanus paboThl B
SI3BIKE TIPOTPAMMHUPOBAHHSL.

7. 3anucu. Peanuzauus
M opraHuzamus paboTel B
SI3BIKE TIPOTPAMMHUPOBAHHSL.

8. 3amucu C

1. CocraBbTe OIIOK-CXeMy

BBOJa  (BBIBOJA)  OJHOMEPHOIO
MacCHBa C KJIABUATYPBHI.
2. CoctaBbTe OIOK-cXeMy

BBOJIA (BBIBOJIA) JIBYMEPHOT'O
MaccHBa C KJIaBUATypBhI.

3. CocTtaBuTh mnporpammy, B

KOTOpOil ~ 3ajaroTcs  (aMHIUH
YETBIPEX YYEHHUKOB u C
UCIIOJIb30BaHUEM MaccHBa

YKaSHTCHeﬁ BBIBOIATCA HA SKPaAH.

4. Jlng Kaxaoro 3agaHus
COCTaBHUTH OJIOK-CXEMY alTOPUTMA C
KOMMEHTAPHUSIMHU. Hamucars
IPOrpaMMy M MOSICHEHHS K HEH.

4.1. BBectu maccuB. Haiitu
IPOU3BEICHUE [IOJIOXKUTEIBHBIX

JJIEMEHTOB ~ MAacCHBa,  CTOSIIHX
HI0CJIe MAaKCUMAaJIbHOTO AJIEMEHTA.
4.2. CpopmupoBaTh Maccus B
3 N snemeHTOB  cilydallHBIM
obpaszom. Brisectu ero. M3 maccuBa
copMUpOBaTE MacCHB A TaKuM

o0pa3om, 4ToObI B MaccuBe A ObUIH

TOJILKO HETIOBTOPSIOIINECS
3jeMeHTBl MaccuBa B. BriBectu
maccuB  A. Halitm  3amaHHBIN

yeMeHT C B MaccuBe A
4.3. C xnaBuaTypbsl BBECTH
CTPOKY, COCTOSIIY IO u3

ITPOU3BOJIBHOT'O qHucia CJIOB.
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BapuaHTaMu. Peanuzamus wu
opranusaius padoTbl B SI3bIKE
IIpOrpaMMHUpPOBAHHUSL.

9. MHoxecTBa.
Peanuzamuss u opranusamus
paboTsI B SI3bIKE

IIPOrpaMMHUPOBAHUSL.

Hammcarp  ¢yHKIIMIO,  KOTOpas
BBIBOJIUT Ha DJKpaH CTPOKy, B
KOTOpPOM  TEpPEeBEPHYTO  KaxIo0e
CIOBO («MHp TpYyHI Mail» — «pUM
TypT Aam»)

4.4. Lenouncnennyro

Matpuiyy K 8X8 3amonHuth HyJIssMH
¥ €IWHUIIAMH, DACTIOJIOXKHB HX B
[IaXMaTHOM MOPsIIIKE.
JlononHuTenpbHO: CcAenaTb TO XKe
caMo€ Ul KBaJApaTHOM MAaTpHULbI
IIPOU3BOJIBLHOTO MOPSJIKA.

4.5. Onpenenutb
CTPYKTYPHBIM THUIl CTyAEHT (TOJIA:
duo CTPYKTYpa),

ajgpec, roa poxzaeHusd, rpynmna, 10

(B1OKEHHas

orieHOK). OOBSBHUTH IEPEMEHHYIO

CTPYKTypHOTO  TuIa  CTYJEHT.

CrenepupoBaThb CITy4yalHbIM
obpazoM wuHGMOpPMAIUIO IS ITOU

nepeMeHHoM. BbrIBeCTH Ha 3KpaH.

Tema 1.3. JIuneiinbie
CIMCOYHbIE
CTPYKTYPBI JaHHBIX

1. B yeM 3axiroyarorcs

JOCTOMHCTBA W  HCOOCTATKU

[IOCJIEI0BATEIBLHOTO u
CBSI3aHHOTO crIoco00B
peau3aiyu IUHAMUAYECKHAX

CTPYKTYp AaHHBIX?

2. HazoBuTe TPUHIUIIBI
(YHKIMOHUPOBAHUS CTEKa,
oYepeIn U JieKa.

3. IlpuBeaure mnpumepsl

HCIIOJIB30BaHUA CTCKa B
[IpOrpaMMHUpPOBAHUU.
4, Kakue THUIIOBEIE

1. C UCTIOJIb30BaHUEM
OCHOBHBIX METOJIOB paboOTHl €O
CTEKOM  COCTaBUTh  IpOrpammy
KOMMPOBAaHUS JJIEMEHTOB CTE€Ka B

HOBBIHA CTEK B TOM K€ MopsAaaKe.

2. IIpeobpa3syiite B
npeUKCHYIO bopmy 3anucu
UHQUKCHOE  BbIpakeHue  (ax2

+1)/(bx + a)-abx mpu yCJIOBUH, YTO

BCE UICHTUDUKATOPBI —
0JTHOOYKBEHHEIE.

3. TlIpeoOGpa3syiite B
nocTPUKCHYI0  (opMy  3ammcH
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Olepaluu pealn3yrTcs Haj
CIHMCOYHBIMU CTPYKTYypaMu?

5. N3o0pasure

JIOTUYECKYIO CTPYKTYpY
OJIHOHATPABJICHHBIN CITUCOK.
6. Kak JIOTUYECKH

MPOMCXOTUT BCTaBKa AJIEMEHTA

B CIIMCOK, yJQJICHUE DJIEMEHTA

u3 crnucka’?
7. Kak IIPOUCXOJUT

IOWCK DJIEMEHTA B CITUCKE?

8. Kax PEKypCUBHO
ompenenuTs  cnucok?  Kak
UCIIONIb3YEeTCS PEKypCUBHOE

onpeneneHue Uit paboThl CO
CITMCKOM?

9. Ocobennoctu
peanu3anu  ONepanuid IS

OUKINYCCKOI'O CITMCKaA.

nH(purcHOe BeIpaxkeHnue (a*(h + ¢) +

d)/2 npu ycmoBuM, UYTO BCe
UICHTU(PHUKATOPHI —
O0/THOOYKBEHHBIE.

4, Onunnre nporecc
(YHKLIMOHUPOBAaHUS  CTeKa MpHU
BBIYUCIICHUH 3HAYCHUS

nocT(UKCHOro BbIpaxkeHus abe + *d
+2/mpua=2,b=5c¢c=3,d=4.

5. Peanuzyiite METOJL
KOTMPOBAHUS JIIEMEHTOB OYEpeU B

HOBYIO OYepe/ib.

6. C UCIOJIb30BaHUEM
CTaHJapTHOrO  Habopa  METOJOB
COCTaBbTE porpaMmmy

KOIUPOBAHUS DJIEMEHTOB CTEKa B
HOBBIN CTEK B OOpPaTHOM MOPSJKE.

1. C HUCIIOJIB30BaHHEM

CTaHJApTHOTO Ha60pa METOJ0B

COCTaBbTE€  MpOrpamMMy  3alucH

JJICMCHTOB oucpecaun B HOBYIO

ouepesib B 00paTHOM MOPSITIKE.

Tema 1.4. bunapHusie
JepeBbs

1. PexypcuBHoOe

oIpe/ieNICHNe JepeBa.
Crioco0sl n300paxeHus
JIepEeBHEB (BIOXECHHBIE
MHOXECTBA, BJIOKECHHBIE

CKOOKH, OTCTYTIHI, rpad).

2. YpoBHH JiepeBa.
Kopens. IlotomMok, mpenok.
Bricorta Jiepesa.

TepmuHanbHble U BHYTPEHHHE
y3nbl gepeBa. CreneHp ys3ia.

Crenensb nepena.

1. Jlana
MOCJIEIOBATEIIFHOCTh Karouei 1, 2,
3, 4, 5, 6, 7, 8, 9. Ilocrpoiire
OWMHApHOE JIepEeBO MHHHMAIbHOU

BBICOTHEI C TAKMMH KIIFOYaMH.

2. Tlocrpoiite JIEPEBO
BBIDQKEHUSI N0  TMOCT()HUKCHOM
sammen ab+de-Cc—-

3. Tloctpotite JIEPEBO

BBIPa)KEHUS 1O NMPEPUKCHOMN 3arucH

-+ab—-dec_
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3. YnopsigoueHHbIe
nepeBbsi. buHapHbie 1epeBbsl.
4, CxemMa  JIOTMYECKOH

CTPYKTYphl OMHAapHOE IEpPEeBO.

Onucanue Ha A3BIKE
MPOrPaMMHUPOBAHHUS.

5. CoseplleHHOE
nepeo.  Ilomnoe  nmepeso.
C6anancupoBaHHoOE, MOYTH

cOaraHCUpOBaHHOE JIEPEBO.

6. Kakue TUIIOBbIE
Olepanuy peanu3yroTcs Hal
OMHAapHBIMU JEePEBbIMU?

7. O6xox y3J10B
OunapHOrO JepeBa (CBEpXy
BHU3, CJieBa HaIpaBO, CHH3Y
BBEPX).

8. JlepeBo  BBIpa)KEHHS.
Bunst BBIpaKCHUN npu

paznmuyHOM  00X0/€  JepeBa
BBIPAYKECHHUIA.

9. BxutoueHue u
UCKITIOYCHHE MOJIJIEPEBHEB
(Jlornyeckast cxema).

10. JlepeBo moucka.
Onepauuu  Haj  JIepeBOM

IMMOUCKa MW UX peajin3anus.

Tema 1.5.
OpueHTHPOBAHHBIE

rpagmi

1. TI'padp. Marpuunas
peaymzanust rpada.

2. ChuckoBoe

MpeJICTaBICHHE rpada
(mornueckas cxema,
peanu3anus Ha SI3BIKE
MIpOrpaMMHUPOBaHUS).

1. Yem
G2, G3, G4 nna

SBIISIOTCSL  Tpadbl
rpaga G1?
Hapucyiite nonusiii rpad ¢ yznamu
rpaga Gl (puc. 4.6). Hapucyiite
rpaga Gl.

rpad Gl,

JIOTIOJIHEHUE
[IpencraBpre

M300pKEHHBIW HAa  C TIOMOIIBIO
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3. Omneparuu HaJl
rpadaMu, JOTUYECKHE CXEMBbI
150.9 peanuzanuu npu
CIIICKOBOM ITPE/ICTABIICHUH.

4, O0xomel
OpUEHTUPOBAHHOTO rpada.

5. Brluncienue

pacCTossHudAe MCEXKAY y3J1aMu

rpada.

JIMHEMHBIX OJHOCBS3HBIX CITMCKOB.

® ® (®
Lo oG

2. Bebuucnute paccTosHHA
mexay y3namu AuF,CuD,BuF,
C u F B rpage G5. SBnsercs nu

rpad G5 cBsa3HbIM? SBseTcs M

rpap G5 cetbio?

Pazoen 2. Anzopummul 06pabomku 0aHHBLX

Tema 2.1. BBenenue B
aHAJIM3 AJITOPUTMOB

1. CsoiictBa
aJIrOPUTMOB. Meron
BbIUKcCIeHH. [Iporpamma.

2. Pabouwne
XapaKTEPUCTUKHU alTrOpUTMa.

3. DKCIepruMEeHTalIbHOE
OIpEICIICHNE BPEMEHHOMU
CJIOKHOCTH aJTOPUTMOB.
Hegocrarkm uW  J1OCTOMHCTBA
AKCIIEPUMEHTAILHOTO METO/IA.

4. AcuMnroruyeckas
HOTAIUsg «OOJIBIIIOTO O» IS
OIIEHKH aJITOPUTMA.

5. Uem OTJIMYACTCS
OllECHKa MAaKCHMajJbHOro U
CpeIHEeT0 BpeMeHU pPabOTHI
anroput™ma? BpluncnurenbHas
CJIO)KHOCTh JITOPUTMA.

6. ACHMIITOTHYECKHUE
OIICHKH 1A  CTaHJAapTHBIX

AJITOPUTMOB: OI[HOKpaTHHﬁ
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LUKJI, MPOCMOTP 3JIEMEHTOB
MOTAPHO, BIIOKEHHBIE ITHKIIBI,
paszioxkeHue

3aJa4n Ha

Noj3aaud  Pa3MEpPHOCTH Ha

CAUHULIY MCHBIIIC,
COKpalCHue MHOXXCCTBa
IHOMCKa BJABOC€ Ha KaxXJIOM
mare.

Tema 2.2. CopTupoBka
JAHHBIX

1. Ilpeanonoxum, 4YTO

HE00X01UMO COPTUPOBATh
CIIUCOK JJIEMEHTOB,
COCTOSAIUI u3 yxKe
YHOPSAA0YEHHOTO CIIMCKA,
KOTOPBIi cienyeT 3a

HCCKOJBKHNMHU <<CHy‘l3.ﬁHLIMH))

3JIEMEHTaMMU. Kaxkon u3
pacCMOTPEHHBIX METOI0B
COPTUPOBKHU HanboJee

noaxoauT IJIs1 pCIICHUA Takoi

3amaun?
2. Kakoi u3
PacCMOTPEHHBIX METOI0B

COPTUPOBKH yCTOHYHB?
3. Kaxue METO/IbI

COPTHUPOBKH obmagaroT

€CTECTBEHHBIM MOBEICHUEM?

4. TlpeanonoxxuM, YTO

B alNropuTMe ObICTpOI
COPTUPOBKM B  KadecTBe
OIIOPHOTO 3JIEMEHTA

BBIOMpAETCS] TEPBBIA AIIEMEHT
COPTUPYEMOI'0 IMOJIMHOKECTBA.
Kakue

HU3MCHCHUA  CICAYCT

cieNaTh B alroputMe ObICTpOit

1. Bemomaure
YIOPSIOYMBAHUE

nocienoBarensHoctu 1, 7, 3,2, 0, 5,

0, 8 ¢ TIIOMOIIBIO METOJOB
«ITy3BIPBKay, COPTUPOBKHU
BCTaBKaMH, COPTUPOBKH

HOCPEICTBOM BBIOOpA.

2. Bremonnute
YIOPSIOYHBAHUE
rocieaoBarensHocTH 22, 36, 6, 79,

26, 45, 75, 13, 31, 62, 27, 76, 33,

16, UCTIONB3YS OBICTpPYIO
COPTHPOBKY, COPTHPOBKY
BCTaBKaMH, HpaMUIATBHYO
COPTHUPOBKY.
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COPTHUPOBKH, YTOOBI M30€kKaTh
(GallUKIIMBaHHS» B  CllyYae
MoCJICAOBATCIIbHOCTHU PABHBIX

3IIEMEHTOB?

Tema 2.3. Ilouck n
paccTaHoOBKA

1. 3anwucs. IlepBuunblit

KJII0Y.  BTOpuUYHBIA  KITIOY.
Buemnuii ximtod. BHyTpeHHHMIM
KIIFOY. AJITOPUTM ITOUCKA.

2. OIleHKa CIOXHOCTH
anropuTMa Ioucka.

3. IlocmenoBaTenbHBIN
MOMCK:  JUHEHHBIA  IIOWCK,
MOMCK C BKJIIOUYEHUEM, TIOUCK C
Oapbepom.

4. Tlouck c
nepeynopsiI0uuBaHUEM: METO/

NepeMEICHUA B Ha4YaJio, MCTO

TPaHCIIO3HUIINH.
5. Towuck B
YHOPSAJ0YEHHON Tabsuue:

OWMHApHBIA TIOMCK, WHJEKCHO-
MOCJIEI0BATENbHBIN TTOKCK.

6. @yukuus
paccTaHOBKU. BO3HUKHOBEHHE

KoH(puKkTOB. MeTon aeneHus,

METOJI CEepelMHbl KBajparta,
METO CBEPTKH,
npeoOpa3oBaHue CUCTEMBI
CUHCIICHHsI,  alreOpanyeckoe
KOIUPOBAHUE,

MYJIbTUTUTUKATUBHAS (DYHKIIHSL.
7. Metonpl
paspeneHus KOH(JIUKTOB:

JTUHEHHOE OTMpOoOMpPOBAHHKE,

1. Hamummmre  nporpammy

HaxXOXJeHUs  MmoObl  (Hamboiee

9aCTO BCTpPCUACMOI'O BJICMCHTa) B

HI0CJIEA0BATEIbHOCTH u3 n
3JIEMEHTOB.
2. Hanummre  nporpammy

HAXO0XKJICHUS K HAaUMEHBIIINX
AJIEMEHTOB B MAacCUBE JJUHOHN 7.
Jost KaKHX 3HAYCHUU K
¢ dexTuBHEE CHavasia BBITOJHHUTH
COpPTUPOBKY BCETO MACCHBA, a 3aTEM
B3STh K HAWMEHBIIUX JJIEMEHTOB,
BMECTO

IIOMCKa HaAaMMCHBIINX

SJIEMEHTOB B  HEYNOPSJOYEHHOM
MaccuBe?

3. Hanumwure  nporpammy
HaXOXJCHUS  HAWOONbIIEr0 |
HaVMEHBIIETO JJIEMEHTOB B

MaccuBe. MOXeT 1 3Ta nporpamMmma

oboiiTuch ~ MeHee  uyemM  2n-3
CpaBHEHUAMU?

4. Hanmummre  nporpammy
BBIUMCIICHUS MeHaHbI
NI0CJIEI0BATEIBHOCTH u3 n
JJIEMEHTOB  (DJIEMEHT, 3HA4YeHHe
KoToporo Oosnbiie JuOO paBHO

3HAQYEHHWH TOJOBUHBI SJIEMEHTOB M
MEHbIIE JIMOO PAaBHO 3HAYCHUI
JPYTOH MOJIOBHHBI SJIEMEHTOB).

5. O1ieHUTe MUHUMAJIBHOE U
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MIOBTOPHAs pacCcTaHoOBKa,
cilyyaiiHoe  ompoOupoBaHHeE,
JIBOMHAs paccTraHoBKa,
pasnenbHoe CLICTUICHUE,

BHYTPCHHEC CLCINNICHUC

MaKCHUMaJbHOE KOJIMYECTBO
CPaBHCHHI B alrOpPUTME TOHCKa C
O6apbepoM. 3a cyer 4ero
AOCTUTacTCsd YMCHBIICHHUE YHCIA
omepaundii MO0  CPaBHEHHIO  C

JIMHCHHBIM ITOUCKOM?

Tema 2.4.
JBpHCTHYECKHE
aJITOPUTMBI

1. B yeMm
MPEUMYIIECTBO  AJAlITUBHOIO
BBIOOpa Iara B T'PaJMCHTHOM
cIycke?

2. Kakue orpaHuveHus
KJIACCUYECKOT0 T'PaJIMEHTHOTO
CIIyCKa IO3BOJIECT MPEOI0JIETh
CTOXaCTUYECKUX WIH
UEpapXUYECKU TIpaJueHTHBIN
cryck?

3. Ecmm  xommyecTBO
UTEpaliii B METO/Ie UMHUTAIIUU
OT)KUTa (PUKCUPOBAHO, TO Ha
YTO BJIMAET BBHIOOp HAYaIbHOM
TEMIIepaTypbl?

4, B kakmx ciyyasx
METOJ  UMHTAIMU  OTXKHUTa
MpEeANOYTUTEbHEE
TPaJUEHTHOTO CIycKa?

5. Kaxkue OCHOBHBIE
MOAXOAbl  CYIIECTBYIOT B
obnacTu HBOJTFOIIMOHHBIX
BBIYUCIICHUI?

6. Kakue THITUIHBIC
TeHETUYECKUE OTIepaTOpPHI
UCIIOJIB3YIOTCS B TCHETHUECKUX
anroputMmax?

7. B ueM oOcCHOBHOE

1. 3a ckonapko wuTepanui
npy  bOIBLIMAHOBCKOM — OTXKUIE
HayaJbHas TEeMIIEPaTypa

yMeHbIuTcs B 20 paz?
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OTJINYHUEC MCXKOY

FCHCTUYCCKUMHU aAJITOpUTMaMU

" 9BOJIIOLIMOHHBIMU
CTpaTerusiMu?

8. Kakoit
TEeHETUYECKUI orepaTop

BJINACT Ha BO3MOXXHOCTb
HaXO0XKIECHUS ri100aJILHOTO
OKCTPEMyMa,  HaxOJAIICTrOCs

BHE o0mactd, B KOTOpOH

3aJ1aBajiach HayvajbHas
MO JISIIHS?
9. Kak CKOPOCTH

MyTallUii BIUSET HA CKOPOCTH
CXOIMMOCTH  T'€HETUYECKOTO
anroputma?

10. ITpu kakoM BHjE
CKpEIINBAHUS CKOPOCTh

CXOIUMOCTHA MakCUMaJibHa?

CocraButens (u): Pemernuxosa E. B., 3aB. kadenpoit MaTemaTuku, GU3UKU U
MaTEMaTHIECKOTO MOJICITMPOBAHUS

(pamunus, unuyuanst u dondcHocms npenooasamens (eii))

21



