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1 eap TUCHUTIHHBI.

B pesynprare OCBOCHHMS JaHHOW MHUCIMIUIMHBI Yy OOyYaromerocss JAOKHBI OBITh

c(hOpMHUPOBAHBI KOMIIETEHIIUHM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI

OakanaBpuara (nanee - OITOII): OIIK-5.

CO,I[Cp}KaHI/IC KOMH@TCHHI/Iﬁ KaK INNTaHUPYEMBIX PE3YIbTAaTOB O6yLIGHI/I$I 0 JUCHUITIIMHC

cM. Tadymnsl 1 u 2.

1.1 ®opmupyemblie KOMIETEHITUN

Tabmuma 1 - ®opMupyeMble TUCIUIUIMHONW KOMITETEHITUH

HaunmenoBanue Buna HanmenoBanue Ko u HazpaHne koMneTeHIUU

KOMIIETSHIIUN Kareropud (TPYIIIBI)

(YHU8epcanvhasi, KOMITETEHIIN I

obwenpogeccuonanvras,

npogeccuonanvras)

Oobmenpodeccuonanbhas | MuadopmanmroHHo- OIIK-5 CnocobeH pa3pabaThiBaTh arOpPUTMbI
KOMMYHHKAIMOHHBIC 1 KOMITBIOTEPHBIE TPOTPAMMBI, TIPUTOTHBIE
TCXHOJIOTHUU IJIs1 JJI IPAaKTUYCCKOI'o IIPUMCHCHUA
poheCCHOHATBHOMN
JIeSITeTIbHOCTH

1.2 UHauKAaTOPHI 10CTHKEHUS] KOMIIETeHIUii

Tabmuua 2 — MHAUKAaTOpBI JOCTHKEHHS] KOMIETEHIUH, (hopMUpyeMble AUCIUTUINHON

Konx u Ha3sBanue

NHnukaTopsl JOCTUAKEHUS

JMCUUIUIMHBI U IPAaKTUKH,

KOMIIETCHIIUH komnerennuu mo OITOIT ¢dhopmupytromre kommnerennuo OINOIT
OIIK-5 Cnocoben OIIK 5.1 Co3naer K.M.06.01 CTpykTypHI H
pa3pabaTsiBaTh MIPOTPaMMHBIN KOJT B AJITOPUTMBbI KOMIILIOTEPHOI

aITrOPUTMBI U
KOMIIbIOTEPHBIE
HpOrpaMMBl, IIPUTOAHbBIE
JUISL IPAKTUYECKOTO
[IPUMEHEHUS

COOTBETCTBHHU C TEXHUYECKHM
3a7aHueM (TOTOBBIMHU
cnenupUKaIIsIMN).

OIIK 5.2 IIposepsieT
paboTOCIIOCOOHOCTD
MPOrpaMMHOI0 00ECIICUeHHUS Ha
OCHOBE pa3paboTaHHBIX
TECTOBBIX HAOOPOB JTAHHBIX

00paldoTKM JaHHBIX

K.M.06.02 SI3pIKH 1 METOIBI
MPOTPaMMHUPOBAHHS

K.M.06.08 CoBpeMEHHBIE TEXHOIOTHH
MPOTPaMMHUPOBAHHS

K.M.06.09 IIporpammupoBaHue B
CHCTEMaX peaJlbHOIO BPEMEHH
K.M.09.04(I1) Texnoxormueckas
(IPOEKTHO-TEXHOJIOTHYECKast)
MpaKTHKa

K.M.09.05(H) Hay4no-
uccleI0BaTeNnbeKas paboTa

1.3 3nanusi, yMenusi, HaBbIku (3YB) nmo aucunninxe

Tabnuna 3 — 3HaHus, yMEHUsI, HaBBIKU, GOPMUPYEMbIE AUCIUILTUNHON

Kon u Ha3BaHue
KOMIIETEHILINT

Nunukatopsl AOCTHAKEHUS
KOMITETCHIINH, 3aKPETUICHHBIC
3a JUCLUILINHON

3nanus, ymeHus, HaBbIkH (3YB),
bopMupyemble TUCIUIUTNHON

OIIK-5 Cnocoben
pa3pabaTrIBaTh

OIIK 5.1 Co3naet
MPOTPaMMHBIHN KO/ B

3HATL.
— OCHOBHBIE 3TaIlbl KOMIIBIOTEPHOT'O




Kon u Ha3BaHue
KOMITETEHLIN T

Nunpukatopsl AOCTHAKEHUS
KOMITETCHIINH, 3aKPETICHHBIC
3a JUCHUILTHHON

3nanus, ymeHus, HaBbIkH (3YB),
bopMupyemble TUCIUIUTNHON

QJITOPUTMEI U
KOMITBIOTEPHBIC
MIPOTPaMMBI,
MIPUTOTHBIC TS
MIPaKTHIECKOTO
MIPUMEHEHUS

COOTBETCTBUH C TCXHUYCCKUM
3a1anieM (TOTOBBIMHU
crienuuKaIusIMN).

pelleHus 3aaay;

— OCHOBBI TEOPUU a0CTPAKTHBIX THIIOB
JAHHBIX;

— TPaJUIMOHHBIC CTPYKTYPHI TaHHBIX
(cratuueckue U TUHAMHYECKUE);

— MaTeMaTUYeCKU anmnapar,
HEOOXOTUMBIN IS OTICHUBAHHUS

3¢ (PEeKTUBHOCTH aITrOpUTMa.

Ymern:

— BBIOMPATh 3P HEKTUBHBIC AITTOPUTMBI
JU1s1 00pabOTKHU TaHHBIX,

— pa3pabaThIBaTh M 3aMMCHIBAThH HA
S3BbIKE POTPAMMHPOBAHUS BBICOKOTO
YPOBHS QJITOPUTMBI PEIICHUS
KJIACCMYECKHX 3aJ1a4 Mo 00paboTke
JTAaHHBIX;

— BBIOUMpATh ONTUMAIIBHYIO CTPYKTYPY
JUTSI IPE/ICTABICHUS TaHHBIX.
Biaanersn.

— HaBBIKAMH MPAKTUYECKOTO
MIPOrPaMMHUPOBAHUS KOHKPETHBIX 337124
B OIPEIEIIEHHON SI3bIKOBOM CpeJIE;

— CpeICTBAMU MPOTPAMMHUPOBAHUS IS
pEIICHUs TPAKTUYCCKHUX 3a71a4

2 O0BbEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

@®opMBbI NIPOMEKYTOYHOM aTTECTALMU.

Tabmuia 4 — O6beM U TPYJA0EMKOCTh JUCITUTUTHMHBI TT0 BUIAM YUYEOHBIX 3aHITHI

OO0mas TpyT0eMKOCTh ¥ BHJIBI yU€OHOH paOOTHI MO JUCIHUILINHE,

MIPOBOAMMEIE B Pa3HBIX (opMax

O0BEM YacoB 110
dhopmam oOyueHUs

020

1 O6mias TpyAI0EMKOCTh AUCIIUILIAHEI

108

2 KonraktHas pabora oOydarommxcsi C mpenojaBareieM (10 BUAaM 74
y4eOHBIX 3aHATHH) (BCEro)

AynutopHas pabota (Bcero): 74
B TOM YHCIJIC.
JIEKIIAHN 16
MTPAKTUYECKUE 3aHATHS, CEMUHAPBI 58
B MHTEPAKTUBHOH popme
B AJIGKTPOHHOH opme
3 CamocTosrenbHas pabota o0yJaronuxcs (Bcero) 34

4 TIpomexyTouHast aTTecTalus 00ydaromerocs

3aueT — 2 cemecTp

3. Y4yeOHO-TeMaTHYECKHMI IVIAH U CO/iePKAHMeE M CUMILINHBI.




3.1 YuyeOHO-TEMATHYECKUH MJIAH

Tabnuma 5 - YueOHo-TeMaTHiecKuil T1aH 0YHOW GopMbI 0O0ydeHHS

O6masi| TpynoemkocTh 3aHsATHH  |POPMBI TEKYIIETO KOHTPOJIIS
TPYIOEM| (uac.) Y IPOMEXKYTOUHOU
= KOCTb ATTCCTAllMU YCIICBAEMOCTH
= Paznienbl u TeMBl AUCHUILIMHBI (scezo AynuTopH. CPC
B 110 3aHATHAM uac.) 3aHATHS
2 JIEKIL na0.
=
<
CemecTtp 2
1. AbcmpaxmHvle munvl OAHHBIX 64 10 32 22
1 1.1 Beenenue B TeOpHio abCTPaKTHBIX 12 2 6 4 Oryer 1o nabopaTopHoi
THUIIOB JaHHBIX. [IpOCThIE TUIIBI TaHHBIX. pabote
3 1.2. Cratudeckue CTpyKTYPHBIE THIIBI 12 2 6 4 Oryer no naboparopHoit
JIAHHBIX pabore
5 1.3. JIuHeiiHbIE CIUCOYHBIE CTPYKTYPHI 16 2 8 6 Oruer 110 1a60paTopHOH
JIAHHBIX pabote
7 1.4. bunapHsle nepeBbs 12 2 6 4 Oruer 1o 1aGopaTopHOH
pabote
9 1.5. OpuentupoBaHHbIe Tpadbl 12 2 6 4 Oryer no naboparopHoit
pabote
2. Aneopummul 06pabomxu OaHHbIX 44 6 26 12
11 | 2.1. BBeneHue B aHATU3 aJITOPUTMOB 8 2 6 -
13 | 2.2. CopTupoBKa JaHHBIX 14 2 8 4 Oruer no JabopaTopHOn
pabote
15 | 2.3. Ilouck u paccTaHOBKa 11 1 6 4 Oruer no JabopaTopHOl
pabote
17 | 2.4. OBpucTHYECKHE aTOPUTMBI 11 1 6 4 Oruer no JabopaTopHOn
pabote
ITpomexyTouHas aTTecTanus 3a4eT
Beero: | 108 | 16 58 34

3.2. Coaep:kaHue 3aHATHIA 10 BUAAM y4eOHOH padoThI

Tabnuma 6 — ConeprkaHue TUCIUTUTMHBI

Ne HaunmeHoBanue
Conep:xanue
n/n pa3aesa THCUUILINHBI
1 Abcmpaxkmmuote munwt | BBefieHre B TeOpHI0 aOCTPAKTHBIX THUIIOB JaHHBIX. [IpOCThIEe TUIIBI
OaHHbBIX naHHelX. CTaTHdeckue CTPYKTYpHBIE THIBI JaHHBIX. JlMHeiHble
CIIMCOYHBIE  CTPYKTYPbl  JaHHBIX.  buHapHBIE  JiepeBbs.
OpueHTHpoBaHHbIEe TpadBbl.
Cooeporcanue 1eKyuoHHo20 Kypca
1.1. Beenenue B Teoputo [lonstue aberpakTHBIX TUTIOB. Knnaccudukanmst ctpykTyp
a0CTpaKTHBIX THIIOB JNaHHbIX. [IpoCcThie THITBI JAHHBIX: YHCIOBbIE THITBL, JIOTHIECKUE
naHHbIX. [IpocTbie THITBI THUIIBI, CHMBOJIBHBIE THIIBL, TIEPEUUCIISIEMbIE THIIBI, OTPAHUYCHHbIE
JTAHHBIX. THUIIBL,
1.2 Crarudeckue cTpykTypHble | CrocoObl IpeiCcTaBICHUS CTPYKTYPHBIX TUIIOB JAHHBIX:

THIIbI JaHHBIX

BEKTOPHOE pa3MeIlleHne, MPUMBIKaHNE, ClIeTIIeHne. MacCUBBI
OJTHOMEPHBIC U IByMepHBIC. JnHaMU4ecKkre MacCHBBI. MaCCUBBI
yKazaTenei. Peanuzanus BekTopa mpu moMomu Maccruba. CTPOKH.
3anuce. 3anuch ¢ BapuaHTaMu. MHOXECTBA.




Ne HaumeHoBaHue
Conep:xanue
n/n pasaeiia TUCHHMIINHBI
1.3. JInHelHbIE CIUCOYHBIC Jluneitnpiii  crnucok. Onepanuu  HaJ JIMHEWHBIM — CIIHCKOM.
CTPYKTYPBI JaHHBIX Peanuzanus  nunHeitHoro  cmucka.  Luknuueckuii  CIHCOK.

Onepan Hag  [UKIAYECKUM  CIACKOM.  Peanmsariust
LHUKJINYECKOro crnucka. J[BycBsi3HbIM crucok. Crek. Omneparuu
Haj cTekoM. Peammzamus crteka. Ouepens. Omnepanuu  Haj
ouepennto. Jlek. Omeparnmu Ham nekoM. Peanmzanus ouepenu u
neka. Urepatop.

1.4. bunapurie nepeBbs [Moctpoenue OunapHOrO jepeBa. Omnepanuu HaJ OWHAPHBIMU
nepeBbsiMu. Peanmzanus OuHapHOTO AepeBa. [lepeBo BhIpakeHUsI.
HepeBo mowmcka. CoOamancupoBaHHBIE  JepeBbsi.  JlepeBo
duboHavYH.

1.5. OpuentupoBanHbie Tpagpl | Onepanmu Hax rpadamu. Peamusanus tpada. O6xom rpada.

Brruucnenue paccTosiHUS MEKAY Y3/1aMu.

Temuvl npakmu4yecKux 3ausmul

1.1. 3HAKOMCTBO CO Cpelod | DTambl peHIeHUs 3aJad ¢ TOMOIIbI0 KommbioTepa. llonsTue
MIpOTrpaMMHUPOBAHUSL. anroputMa. 3aJjaHue aJropuTMOB OJIOK-CXeMaMHu. 3HAKOMCTBO CO
Cpenod  IporpaMMHpOBAaHUS HA  MOPOCTEHIIMX  IpHUMEpax.
W3yueHne rpaMMaTHKH sI3bIKA: ai(aBUT, IPOCTHIC THUITBI JaHHBIX,
omepanuu, omnepatopsl. CTpykTypa @IpOrpaMMbl Ha  SI3BIKE
nporpaMMupoBaHusi. BBoa, BEIBOJ TaHHBIX.
1.2. VYcaoBUs U LMKIIBL IIporpammupoBanue Pa3BETBICHHBIX aITOPUTMOB.
[IporpamMmmupoBaHne MIUKINYECKUX aITOPUTMOB.
1.3. IIpouenypst (pynknym) | TexHOMOTHSI HHUCXOASAIIETO MporpaMMupoBanusi. OcoOeHHOCTH
SI3pIKA IPOrPAMMUPOBAHHUS. | IPUMEHEHHs TEXHOJIOTHH B A3BIKE IPOrPAMMHUPOBAHUSL.
14. CTpyKTypHBIE TUnbl | MaccuBbl OJHOMEpPHBIE U ABYMEpHBIE. /[MHAMUYECKHE MAaCCHUBBI.
JTAHHBIX. Maccussl ykazareneil. CTpoku. 3anuch.
1.5.- | Jluneiinple u nukianueckue | PazpaboTka KOMMBIOTEpHOW MporpaMMbl  aias  paboTel ¢
1.6. CIIUCKH JINHEUHBIMU U LIUKINYECKUMU CIUCKAMHU.
1.7. Crexu, ouepenu, TeKu IlporpamMmHast  peanuzanusi  CTE€Ka, OYEpeAM U JIEKH.
HcnonszoBanue wreparopa mpu pa3pabOTKe KOMITBIOTEPHOMN
POrpaMMBL.
1.9.- | bunapusie nepeBbs Pa3paboTka  KOMITBIOTEPHOH  TpOTpamMMbl,  pealu3yromei
1.10. AITOPUTM C UCTIOIH30BAaHHEM OMHAPHOTO JepeBa.

1.11.- | OpuentupoBanHusie rpadel | PazpaboTka  KOMIBIOTEpPHOW  MPOTPaMMBI,  peau3yrolien
1.12 QITOPUTM C HCIIOJIB30BAHMEM 3aJlaHdsi JaHHBIX B BHJIE
OpPHUEHTHPOBAHHOTO rpada.

2 Anzopummer  o6padbomku | Beenenue B ananu3 anroputmoB. CopTupoBka AaHHBIX. [lonck u

OaHHbBIX paccTaHOBKA. DBPUCTUYECKUE aITOPUTMBI
Cooepoicanue 1eKYyuoHH020 Kypca
2.1 BBenenue B aHanu3 | [loHATHS TPYJOEMKOCTM H CJIOXHOCTH alroputma. Bujsl u
aJIrOpPUTMOB 0003HaYeHUS ACUMIITOTHK. dopManbHbIe onpeeIeHUs
acuMnToTuk. CoBNaZeHUs U pazauyus acUMOTOTUK. OLeHuBaHNE
cpenHeil TpynoeMkocTH. OIeHHBaHUE OTEPAIIIOHHON CII0KHOCTH
aNropuTMa.
2.2 CopTupoBKa TaHHBIX OCHOBHBIC TIOHSATUS U OIpEHeNeHUuss COPTUPOBKU. OueHKa
CJIOKHOCTH aJTOPUTMOB COPTHPOBKU. BHYTpEeHHsIsI COpTHUpPOBKA.
CoptupoBka mozacueroM. CopTupoBka BcTaBkamu. (OOMeHHas
coptupoBka. CopTrpoBka BeIoopoM. COPTUPOBKA CIHSIHUECM.
2.3 [Touck u paccranoBka OneHKa CIIOKHOCTH alropuTMoB moucka. I[lociaemoBaTenbHBIM

(mmHeHBINH) TouCK. lloWck ¢ mepeynmopsmoYMBaHHEM CITHCKA.
ITouck B ymopsgodenHoit Ttabmuie. PaccranoBka. DyHKIHH
paccTaHoBKA.  MeToapl  paspelieHus ~— KOH(MIWKTOB  MPHU
paccTaHOBKE.




Ne HaumeHoBaHue
Conep:xanue
n/n pa3aesa THCUUILIUHBI
24 OBpUCTUYECKUE Mertoa rpaauentHoro cmycka. Umuranus orxura. ['eHeTnueckue
QJITOPUTMBI AJITOPUTMBI U DBOJIIOIIMOHHBIE CTPATETHH MTOUCKA
Tembl npaxmuyeckux 3aHAmMul
2.1.- | ANTOpUTMEI COPTUPOBKH Pa3paboTka  KOMIBIOTEPHOW  MPOrpPaMMbI,  peaU3yrOIIeH
2.2. QJITOPUTM COPTUPOBKH.
2.3.- | Ilonck u paccTaHOBKA Pa3paboTka  KOMOBIOTEpPHOW  MPOTPaMMBI,  peaTu3yroIel
2.4, AITOPUTM TOUCKA.
2.5. MeTton rpaavueHTHoro | Peanuzaiuss W WCcledOBaHWE  aITOPUTMOB  ONTHUMHU3ALUU
cnycka. Umuranus omxura. | pyakuuu. Meron rpaiueHTHOTO ciiycka. Mmuranus otxura.
2.6 lenetnueckue anroputmsbl | Peanusanuss © = HWCCIEIOBaHUE  AJITOPUTMOB  ONTHUMU3AIUHU
u SBOIIONIMOHHBIE | ()YHKIIMU. DBOOIIMOHHBIE CTPATETHH.
CTpATETUH MONCKA

4 HOpﬂ)IOK OIICHUBAHUA YCIIEBA€EMOCTH H C(l)OpMHpOBaHHOCTI/l

KOMIIETEHIMI 00y4Yar01Ierocs B TeKyuei U MpoMe:KyTOYHO! aTTeCTALMH.

HJ'ISI MHOJIOKUTEIBHOU OLICHKHU II0 pE3yJibTaTaM OCBOCHUA NUCHUIIJIMHBI o6yqaromeMyc;1
H606XO,I[I/IMO BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHUbI y‘IC6HOI71 pa6OTLI. OI_IGHKa PE3YyJIbTATOB
paboTel 0Oy4JaromIerocs B bayuiax (1o BuaM) MpUBEACHA B Ta0MIe 7.

Tabmuua 7 - Ilkana M mokaszaTelud OLIGHMBAHUS pPE3YyJIbTaTOB Y4eOHOH paboThI
oOyuyaromuxcs o Buaam B 6bannpHo-peiituHronoii cucteme (bPC)

VYueOHas pabora |Cymma  |Bumbr u pe3ynsTaTh OueHka B aTTecTalluu bannst
(BUIBI) 0amioB  |y4eOHOU pabOTHI (IIKaJIa ¥ TIoKa3aTesld OIICHUBAHNS)

Cemectp 2

Texymas yueOnas (80 WunuBunyansHbe 2 pabdoThbI 32 0OIHO HHIUBUAYATbHOE 41 - 80
paboTa B cemecTpe nabopaTopHbIE 3aJaHus  |3aJaHHe 102

(BeimonHeHue (oTuer o BeIMONHEHUU) |2 §asIoB (BINONHEHO 51 - 65% 3anaHmii)

3aIaHMi) (9 pabor) 3 6aJuta (BBITIONIHEHO 66 - 85% 3amaHmii)

4 6asutoB (BoimonHeHO 86 - 100% 3amanuit)
6 padoT 3a 01HO MHAUBUIYAJILHOE
3aJjaHue J10:

5 6ansoB (BeioHEeHO 51 - 65% 3amanuii)

7 6ania (BeITOHEHO 66 - 85% 3amaHmii)

10 6amroB (BeimonHEHO 86 - 100% 3amaHwMiT)
1 pabora 32 01HO MHAMBHAYAJIbHOE
3a/IaHue J10:

6 6amsoB (BeIONHEHO 51 - 65% 3amanmit)

9 6anua (BbimosHEHO 66 - 85% 3anaHuit)

12 6asutoB (BeimosiHeHO 86 - 100% 3amanmit)

HToro no Tekyuieii pabore B cemecTpe 41 -80
IIpomexyrounas |20 Teoperuueckuii Bompoc 1 |5 6anna (moporoBoe 3Ha4YCHUE) 5-10
aTTecTauus 10 6ansIoB (MaKCHMaJIbHOE 3HAYCHHUE)
(3auer) Pemenne 3agaum 1. 5 6asuta (MoporoBoe 3HAYCHUE) 5-10

10 6astoB (MakcHMaJIbHOE 3HAUCHHUE)
HToro mo npoMeKyTO4YHO# aTTecTaiuu (3a4eTy) 10— 20 6.
CyMMapHasi OlleHKA 10 JUCHHUIJINHe: Cymma 6autoB TeKyIIeH 1 MPOMEKYTOYHON aTTeCTaIlluu 51—-1006.




B mpomexyTo4dHOM arTecTanuu OIEHKa BBICTABIAETCS B BeaoMocTh B 100-OaymbHON
mKanae 1 B OyKBeHHOM PKBUBaseHTe (Tabnuna 8)
Tabnuma 8§ — CootHecenue 100-0aypHOM MIKAIBI 1 OYKBEHHOTO SKBUBAJICHTA OLICHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma HabpaHHbIX . .
6an08 JUCTIUTUTAHBI | Oyenka byxeennviii oxeusanenm byreennuiii
KOMITCTEHIIN I IKBUBATIEHTN
86 - 100 ITpoBUHYTHIN 5 OTJINYHO
66 - 85 [ToBBILIIEHHBII 4 XOpouIo 3auTeHo
51-65 [Toporossiit 3 yIIOBJIECTBOPUTEIHHO
0-50 IlepBoiit 2 HEYIOBJIETBOPUTEIHHO He 3aureno

5 MarepuajibHO-TeXHHYECKOe, MPOrPaMMHOE H Y4eOHO-MeToauYecKoe

o0ecreyeHue TUCIHUIIINHBI.

5.1 YueOHnas Jureparypa

OcHoBHas yueOHasi iuTEeparypa

1. benoB, B.B. AJropuTmbl U CTPYKTYphl JaHHBIX [DIIEKTPOHHBIN pecypcl]:
VYueonnk / B.B. benos, B.1. Uuctakosa - M..KYPC, HUL] UH®PA-M, 2017. -
240 c. Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=766771

2. 'magkos,

JI. A.T'eHernueckue

AJTOPUTMBI [ DJIEKTPOHHBIN

pecypcl:

Yuebnoe mocobue / [Tox pen. B. M. Kypeiiuuka. - 2-¢ u3., UCOIpaBIL. U AOI. - M.:

OUSMATIINT, 2010. - 368 c. Pexum JIOCTYyTIA:
http://znanium.com/catalog.php?bookinfo=544626
JlonosiHuTEe IbHAS YUeOHAas auTepaTypa
1. Konpnaes, B.JA. CtpykTypel u airoputmbl 00paOOTKH JaHHBIX

[DnexkTponHbIil pecypc]: YuebHnoe nocobue / B.J. Kommaes. - M.: UL PHUOP:

HUI] MHOPA-M, 2014. - 296 C. Pexum JIOCTyMa:

http://znanium.com/catalog.php?bookinfo=418290

2. Bupt, H. Anroput™bl u cTpykTyphl naHHbiX. HoBas Bepcus mis O6epona.
[DnexTpoHHBIN pecypc] : yuel. mocodue — DnekTpoH. aaH. — M. : JIMK Ilpecc,
2010. — 272 ¢. — Pesxxum poctyna: http://e.lanbook.com/book/1261

3. [lerpymnn, B.H. WudopmanumonHass 4yBCTBUTENBHOCTh KOMITBIOTEPHBIX
aJITOPUTMOB

M.B. VapsHOB. - M.

[OnekTpoHHBIM pecypc]: ydeOHoe mnocodue / B.H. [lerpymun,

®dusmarinur, 2010. - 224 c¢. Pexum


http://znanium.com/catalog.php?bookinfo=766771
http://znanium.com/catalog.php?bookinfo=544626
http://znanium.com/catalog.php?bookinfo=418290
http://e.lanbook.com/book/1261

nocryma: http://biblioclub.ru/index.php?page=book&id=75708

4. beikoBa, B.B. Teopernueckue OCHOBBI aHajau3a NapamMeTPU3UPOBAHHBIX
anroputMoB [InexTpoHHbli pecypc] / B.B. beikoBa. - KpacHospck : Cubupckuit
benepaabHbIi YHUBEPCUTET, 2011. - 181 C. Pexum

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

5. KoctiokoBa, H.M. KomOuHaTOopHbIE alroOpuTMbl [jIsi TPOrPAMMUCTOB
[OnexTtponnsiii  pecypc]/ H.U. KoctiokoBa. - 2-e wu3n/, wucmpa/. - M.
Hammonanenaeiii OtkpeiTeiii YHUBepcuter «MHTYUT», 2016. - 217 c. Pexum
nocryma: http://biblioclub.ru/index.php?page=book&id=429067

8. CagmenneB, B.A. PacnapamnenuBanue mnporpamMm: y4eOHHK [DJIEKTPOHHBIM
pecypc]/ B.A. CapenneB, b.f. Illreiin6epr - Pocrtos-Ha-/lony:M3narenbscTBo
0DV, 2008. - 192 C. Pexum JNOCTyma:
http://znanium.com/catalog.php?bookinfo=556119

5.2 MarepuajibHO-TEXHHYECKOe W  TPOrpaMMHOe olOecnedyeHHe

AUCIUIIJINHBI.

VY4eOHble 3aHATUS 0 AUCHUIUIMHE NMPOBOAATCS B yueOHbIX ayautopusx KI'TIM ®I'BOY
BO «KemI['Y»:

404 YyeOHast ayTuTOpUs IS IPOBECHUS: YueOnsIit kopiryc Ned.
- 3aHATHUH JIEKIIMOHHOTO THIIA;
- TPYIIIOBBIX U UHAUBUYAJIbHBIX KOHCYJIbTALIUML; 654079, KemepoBckas
- TEKYILEro KOHTPOJISt ¥ IPOMEKYTOYHOH aTTeCTalHu. 061aCTh, T.

Crnenuaau3npoBaHHas (yuedHas ) MedeJib: JOCKa MeJIoBasi, Kadeapa, CTOIBI, CTYIIBS.
OfopynoBaHue: nepeHocroe - HOyTOYK, IKpaH, MPOEKTOP.

Hcnoan3yemoe nporpammuoe obecneuenune: MSWindows (MicrosoftlmaginePremium
3 year mo cyonumeH3norHoMy moroBopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021
r.), LibreOffice (cBobomno pacmpoctpansiemoe I10), Sumexc.bpaysep (oreuectBeHHOE
cB00OHO pacnpocTpansemoe [10).

HHTepHer ¢ o0ecneyenuem aocryna B JUOC.

HoBoky3Henk, np-Kt
Merannypros, a. 19

502 KoMnbIOTepHBIH Kjacc. YueOnbIit kopiryc Ned.
YuebHas ayauTopus (MyJIbTUMEIUITHAS) U IPOBEACHUS:
- 3aHATUH JICKIIMOHHOTO TUTIIA; 654079, KemepoBckast
- 3aHATHH CEMMHAPCKOTO (MPAaKTHYECKOT0) THIIA; 06J1aCTh, T.

- 3aHATHH 71a00pPaTOPHOTO THIIA;

- TPYIIIOBBIX ¥ UHIUBUIYAIBHBIX KOHCYIIbTAIIHIA;

- CaMOCTOSITENILHOH paOoTHI;

- TEKYILETro KOHTPOJISt ¥ IPOMEXXYTOYHOH aTTeCTaIuN.
CrnenuanusupoBannas (yueOHas)) mMe0eJib: JIOCKAa MEJOBasi, CTOJbl KOMIBIOTEPHBIE,
CTYJIBSI.
OoOopyaoBaHue [Jisi Npe3eHTAMM Y4YeOHOr0 MaTepualia. CMmayuoHapHoe -
KOMIIBIOTEP, 3KPaH, NPOEKTOP, HAYIIHUKH.
JlabopaTopHoe 000pyI0BaHUe: CTAIMOHAPHOE — KOMIBIOTEPHI sl oOydarommxcs (16
IIT.).
Hcnoaws3yemoe nporpammuoe obecrneuenne: MSWindows (MicrosoftimaginePremium
3 year no cybnuneH3nonHoMy soroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021
r.), LibreOffice (cBoGonuo pacnpocrpansemoe [10), Firefox 14 (cBoGogHO
pacnpocrpansiemoe I10), Snnekc.bpaysep (oreuecTBeHHOE CBOOOHO pacnpocTpaHseMoe

HoBoky3Henk, np-Kt
Mertamnypros, 1. 19



http://biblioclub.ru/index.php?page=book&id=75708
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

[10), MicrosoftVisualStudio (MicrosoftmaginePremium 3 year no cy0iuneH3noHHOMY
nporosopy Ne 1212/KMPot 12.12.2018 r. go 12.12.2021 r.), Cpena cTraTUCTHYECKHX
BeryucieHnid Rv.4.0.2 (ceoboano pacupoctpansemoe [10).

HNnaTepHer ¢ o0ecneyennem aocryna B JUOC.

5.3  CoBpemeHHble  mnpodecCHOHAIbHBbIE  0a3bl  JAHHBIX H

HHGOPMALIMOHHBbIE CTIPABOYHbIE CUCTEMBI.
Ilepeuvens CIIBA u UCC no qucuuniimnHe
1. OO0mepoccuiickiii  MareMaTHuyeckuii moprtain (MHOpMalMOHHAS CHCTEMA) -

http://www.mathnet.ru/
2. OKCIIOHEHTa LEHTP HWHXXEHEPHBIX TEXHOJOIMH U  MOJECIUPOBAHMUS -

http://www.exponenta.ru

3. Science Direct comepxur 6onee 1500 >xypuanoB usnarennctBa Elsevier, cpenu
HUX M3JIaHUs 110 MaTeMaTrke U nHpopmatuke. https://www.sciencedirect.com

4, Nudopmanmonnas cucremMa «EIWHOE OKHO JocTyna K HMH(DOPMAIMOHHBIM
pecypcam» - http://window.edu.ru/catalog/

5. ba3bl NaHHBIX W aHAJIUTUYECCKHE MYOJIUKAIMM Ha TOpTaje «YHUBEPCUTETCKAS

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

6 HHble cBegeHus U (WIN) MATEPHAJIBI.

6.1. TeMbl NUCbMEHHBIX YU4eOHBIX padoT

Tabnuia 9 - TeMbl MUCEMEHHBIX YIEOHBIX paboT

Pa3nen TeMmnr KonTtponbHbIE TOUKH
1. 1.1 BeeneHue B TEOPUIO a0CTPAKTHBIX THUIIOB JAHHBIX. NuauBuayansHOE
Abcmpaxkmuvie | IlpocThie TUIIBI TaHHBIX. nabopaTopHOe 33aaHue
munbl 0anHbIX 71 2 Cratudeckue cTPYKTYPHBIE TUIIBI AAHHBIX WHauBuyanbHoOe

nabopaTopHoe 3a/1aHue

1.3. JIu"eWHbIE CIUCOYHBIE CTPYKTYPBI JAHHBIX WnnuBunyansHoe
nabopaTopHoe 3a/1aHue

1.4. bunapHsle nepeBbs WnnuBunyansHoe
71a00paTOPHOE 33 aHUE
1.5. OpuentupoBaHHbIe Tpadbl MNunuBunyansHoe
nabopaTopHoe 3a/1aHHUE
2. Anzopummor | 2.2. COpTHPOBKA JAHHBIX HNunuBunyansHoe
o0bpabomku nabopaTopHOE 3aJaHHe
OanHblx 2.3. Tlouck 1 paccTaHOBKa WupusnnyansHoe

nabopaTopHoe 3a/1aHue

2.4. DOBpUCTHYECKUE ATTOPUTMBI WunnuBuayansHoe
nmabopaTOpHOE 3a/TaHHE

6.2. IlpumepHble BONPOCHI M 3aJaHus / 3aJa4H I NPOMEKYTOYHOI

arTrecranmun
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http://www.exponenta.ru/

Tabnuma 10 - TunoBsle (MpUMEpHBIE) KOHTPOJILHBIE BOMPOCHI M 3aJaHUs K 3a4ETy

Pa3zpmeinsl 1 TeMBI [TpumepHbIe Teopetudeckue | IIpuMepHBIe IpakTHYECKHEe 3a1aHus U (MIIH)
BOIIPOCHI 3a1a4u
Pa3zoden 1. Abcmpaxmmusle munvt 0aHHbHIX

Tema 1.1 BBenenne B
TeOpHI0 a0CTPAKTHBIX
THNOB JaHHbIX. [IpocThie
THIBI TAHHBIX.

1. Omnwmcanue KOHICTIITAN
ATJl Ha ocHOBe anreOpamdecKix
CHUCTEM.

2.  OnpenencuHue THIIA
JAaHHBIX: HHTepdElic, peamu3alms.

3. Crpykrypa
nHpopmanmu. CTpyKTypa HaHHBIX:
JIOTUIeCcKas, (uzmgeckas.
DJIeMEeHTHI JaHHBIX. THIIBI S3bIKA.

4. Knaccudukarus
CTPYKTYp JaHHBIX IO CBOMCTBY
W3MEHYMBOCTH: 0a3oBkbIC,
CTaTHYECKHUEe,  MOJYCTaTHYECKUE,
TUHAMU4eckne, (paiioBsie.

5. TIpoctsie THUTIBI
JTAHHBIX YHUCJIOBBIC

(1IeITOYHCIICHHBIHN, BEMECTBEHHBIN C

(hUKCUPOBaHHOU TOYKOH,
BELIECTBEHHbI €  IUIaBAIOLIEH
TOUYKOH, palOHaIbHbIH,

KOMIIJIEKCHBIN, THUIIBI MOBBIITICHHOMN
TOYHOCTH). Peamm3amusi THIIOB B
SI3BIKE TIPOTPAMMHUPOBAHUS.

6. IIpocteie THUTIBI
JAHHBIX: JIorudeckue (OyIeBcKue).
Brpiuncnenue mnmo moJHOM W 1O
KpaTKoi cxemam. Peanuzanus
THUTIA B SI3bIKE TIPOTPaMMHUPOBAHUSI.

7. Ilpoctsie THUIIBI
JIAaHHBIX: CHUMBOJIbHBIE,
[epeyuncisieMble, OrpaHUYEHHBIE.

Peaﬂmaunﬂ THIIA B SA3BIKC

[IPOrpaMMHUPOBAaHMUSL.

Jns  xaxmoin
CXEMy aITOPUTMA M HAIHCATh IIPOrpaMMy.
1. Janst A, B. Haiitu P = 4-B.
2. Nanwt 4, B. Haiitu D = A/B.
3. laner 4, B, C. Haitu S= A+ B +

C,P=A4B-C.

3agadyd  COCTaBUTh

4. Bemumcnute 3HadeHHS Y 10
bopmyne Y=(7x-4)/(5x+2).

5. Bemumcanre 00BEM W IUIOMIAAH
MMOBEPXHOCTH Tapajuiesienunena (pa3Mepsl
BBECTHU C KJIIaBUATYPBHI).

6. BeiBecTu cyMMy 4uCIna,
BBEJICHHOTO C KJIaBUATYpPHI, ¢ unciaom 10.

7. BBectn mnenple uyncia A u B,
pe3yIbTaThl MX CYMMHPOBAHUS, BEIYUTAHUIL
W TPOW3BEACHUS BBIBECTH B TaOIHIE,
HCTIONB3Ys (hOPMATHI BEIBOJA.

8.  Brlumcnutes  (cuMTaeM, — UTO
3HAMEHATeJh HHUKOTJIa HE paBeH HYII0).
d=(a+(x-1)%(b(y+z)-n).

9. BBectu 5 mepeMeHHBIX, a BBIBECTH
HX B 00paTHOM TOPSIIIKE.

10. BBectu ¢ KjaBUATyphl 3HAYEHUS
A, B, C, D, opranuzoBaTh BBIYUCIIEHUE U
BEIBOJ] €r0 JTalloB, HyMepys KaXIblid U3
uux: F= A-B+ C-(A+A+B-(C+A)) +D.

11. BBectu ¢ kIaBHaTypsl 3HAUCHUS
A, B, C B pa3HBIX CTPOKaX W BBIBECTH
PE3YJIbTAT BBIPAXKEHUS B OTACIHHONW CTPOKE
A*B/3,14) + (C*3+5). HcnomnszoBath

NOACHAIOIME HAAIINCU U KOMMCHTAapUu.

12. CocraButh IIPOrpaMMy
HCCIIEIOBAaHUS MOJIOKHUTEITHHOTO
BEIIECTBEHHOTO dncna A, B KOTOPOH

OTIPEICNISIITNCh OBl 3HAYCHHUS CIEAYIOMNX
BENIMYMH: IleJlass dYacTh, APOOHAs dYacTh,
3HaYCHUE apU(METHYCCKOTO KBaAPATHOTO
KOpHSI, OCTaTOK OT JEJICHHUs 1IeJIOi YacTu Ha

5.
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13. B 0OaHK @OJIOXKHIM JCHBIM Ha
cuer u3 pacueta 60 % TODOBBIX OT
HCXOJHOW CyMMBbI (HAKOIUICHHUS MPOIICHTOB
eKEMECSIYHO He MPOHMCXOINT). BrrumcimnTh
MPUYHUTAIONINNACSA BKIAAUUKY 1oxon (¢
KIIABHATYpPHl 3aaeTCs, CKOJBKO MECSIICB
JICHBTH JICKAT B OAHKE).

14. TlomeHaT, MecTaMH 3HAYEHHS

nepeMeHHbIX X U Y.

Tema 1.2. CtaTrnueckune
CTPYKTYPHbI€ THIbI
JaHHBIX.

1. IlpencraBneHue B

HaMsATH THIIOB

CTPYKTYPHBIX
JIAHHBIX: BEKTOPHOE pa3MeIleHuE,
MPUMBIKAHUE, CLETIJICHHE.
Henmocrarku 1 npenMyIiecTsa.

2. Maccu. XpaHeHue B
onepartuBHOW mamsTH. OmucaHue B

SI3BIKE NIPOTrPaMMHUPOBAHUSL.

3. MaccusBsl [¢
MepeMEHHBIMU rpaHuIaMU
(IMHAMHYECKHE). Opranu3anus

XpaHCHUA B OHCpaTHBHOﬁ IaMsATH.

MeTonpl peanm3aliii B SI3BIKE
MIPOrpaMMHUPOBAHHSL.

4. MaccuBbl yKazaTeleu.
Meronel peanu3anuMu B SA3BIKE
MIPOrpaMMHUPOBAHHSL.

5. Bekropsl. Peanmzanus
C ITOMOIIIBIO MaCCHBA.

6. Crpoku. Peanuzanus u
opraHu3anusi paboThl B  S3BIKE
MIPOrpaMMHUPOBAHHSL.

7. 3anucu. Peanuzaius u
opraHu3anusi paboThl B  S3BIKE
MPOrpaMMHUPOBAHHUSL.

8. 3ammcu ¢ BapmaHTaMu.
Peanmsanus u opranuzanus padoThI
B SI3bIKE MIPOrPaMMUPOBAHHUSL.

9. MHuoxecTBa.
Peanmu3zanus u opranuzanysi padoThI

B SI3BIKE ITPOTPAMMHPOBAHHSL.

1. CocraBbTe OJIOK-CXeMY BBOJA

(BBIBOZA)  OJHOMEPHOTO  MaccWBa  C
KJIaBHATYPBI.

2. CocraBpTe OJOK-CXeMy BBOJA
(BBIBOJIA) JIBYMEPHOTO MaccuBa c
KJIaBHATYPBHI.

3. CocraBuTh porpamMmmy, B
KOTOpOH 3ajmatorcss (aMWIMK  YeThIpex

YUEHHKOB M C HCIOJB30BAHHEM MAacCHBa
yKazarenei BEIBOJIATCS Ha 3KpaH.

4. Jlns KaXIoro 3aJaHusi COCTaBUTh
OJI0K-CXEMy aITOpUTMa C KOMMEHTapHUSIMH.
Hammcats nporpaMmy 1 nosicHEHHS K HEl.

4.1. Bsectm MaccuB. Haiitn
MPOM3BEICHNE MOJI0KUTENbHBIX 3JIEMEHTOB
MacCHBa, CTOSAILINX IOCJIE MaKCHMAalbHOIO
3JIEMEHTA.

4.2. ChopmupoBath MaccuB B u3 N
9JIEMEHTOB CilydaiiHeIM 00pazoM. BriBectn
ero. 13 maccuBa copMupoBarh MaccuB A
TakuM 00pa3oM, 4ToOBI B MaccuBe A OBUIH
TOJBKO  HEIMOBTOPSIOMIMECS  DIIEMEHTHI
MaccuBa B. BrmBectn maccuB A. Haiitu
3amaHHbIA atemedT C B Maccue A

4.3. C xiaBuaTypbl BBECTU CTPOKY,
COCTOSIIYIO0 U3 TPOU3BOJIBHOTO YUCIA CIIOB.
Hamncare ¢yHKIMIO, KOTOpas BBHIBOAMT Ha
9KpaH CTPOKY, B KOTOPOH HepeBepHyTO
KaXJ0€ CIIOBO («MHUp TPy Mail» — «pUM
IypT Ham»)

4.4. Ienouncaennyro mMarpuiry K 8x8
3aI0JTHUTh

HYJISIMHA n CAUHNIIaMHU,
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pacIiojoXUB HMX B IIAXMAaTHOM IOPSIIKE.
JlonoNHUTENBHO: CienaTh TO JKe camMoe JUIs
KBaZIpaTHOW  MaTpUIBl  IPOU3BOJIBLHOTO
HopsaKa.

4.5. OmpenenuTs CTPYKTYPHBIA THI
CTYIEHT

(mogtst: ¢uo (BOXKCHHAS

CTPYKTYpa), afpec, Toj POKACHHS, TpyIa,

10  omeHok). OOBSBUTH MEPEMEHHYIO
CTPYKTYPHOTO THNa CTYJEHT.
CreHepupoBaTh  CIlydallHBIM  00pa3oM
nHOPMALIMIO IS  OTOH  IepeMEHHOM.

BriBecTn Ha OKpaH.

Tema 1.3. JInHeiinbie
CIHCOYHBbIE CTPYKTYPHI
JaHHBIX

1. B €M  3aKJIIYarTCA

JOCTOUHCTBA " HEJOCTAaTKU
HOCIIEZIOBATENIBHOTO U CBSI3aHHOTO
croco0oB peanu3aiyu

JUHAMUYECKUX CTPYKTYp JaHHBIX?

2. Hazosure TIPUHIIUIIBI
(hYHKIMOHUPOBAaHUSL cTeKa,
ouepeu U JieKa.

3. TlpuBenute TIpUMEPEI
HCIIOJIb30BaHMS CTeKa B
MPOrPaMMHUPOBAHHH.

4. Kaxkwue THUIIOBBIC
orepanuu peanu3yrTces Ha

CHHCOYHBIMHU CTPYKTypamu?

5. H300pasute JTOTHIECKYIO

CTPYKTYPY OJTHOHATPABJICHHBIH
CIIMCOK.
6. Kax JIOTHYECKHU

HpOI/ICXOZII/IT BCTaBKa DJJICMCHTA B
COHCOK, VAaJCHHE DJJIEMEHTa U3
crmcka?

7. Kak mpomcXOoIuT IMOHMCK

3JIEMEHTA B CIIHCKE?

8. Kak PEKypCUBHO
OIIPENETNUTh CIIUCOK? Kax
HCTIONB3YeTCS PEKypCHBHOE

ompejenenue Il paboOTBI  CO
CICKOM?

9. OcobenHocTu

1. C wucnosp30BaHUEM OCHOBHBIX
METOJIOB pabOTBl €O CTEKOM COCTaBHTb
NpOrpaMMy KOITMPOBaHHS 3JIEMEHTOB CTEKa
B HOBBIH CTEK B TOM € MOPSJIKE.

2. IlpeoOpasyiite B mnpeduKCHYyIO
(dopmy 3anucu HHPUKCHOE BhIpakeHHe (ax2
+1)/(bx + a)-abx mpu ycnoBHH, YTO Bce
UIeHTH(HUKATOPBI — OJHOOYKBEHHBIE.

3. IIpeobpa3yiiTe B MOCTHUKCHYIO
dopMy 3ammcu HMHQHKCHOE BBIpaXKCHHE
(a*(h + ¢) + d)/2 mpu ycimoBuM, YTO BCE
UICHTH(PHUKATOPBI — OJHOOYKBEHHBIE.

4.  Onummwre rpoiiecc
(YHKIMOHUPOBAHUS CTEKA ITPH BBIYHCICHUH
3HAYCeHUs MOCT(HUKCHOTO BhIpaXkeHHs abc +
*d+2/mpua=2,b=5c=3,d=4.

5. Peanmzyiite METOJ
KOTIMPOBAHUS 3JIEMEHTOB OuUepear B HOBYIO
ouepeib.

6. C UCIIOJIb30BaHHEM
CTaH/IapTHOr0 Habopa METOJ0B COCTaBbTE
MporpaMMy KOIIMPOBAHUS AJIEMEHTOB CTEKa
B HOBBIH CTEK B OOpaTHOM TOPSIKE.

7. C UCTIONIb30BAaHUEM
CTaH/IapTHOTO Habopa METOJOB COCTaBbTE

MporpaMMy 3alFCH JJIEMEHTOB OYepead B

HOBYIO O4Yepeab B 00paTHOM ITOPSIKE.
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pcajim3anuu onepaunﬁ JJIA

OUKJIWYCCKOI'o CITMCKa.

Tema 1.4. Bunapubie
aepeBbs

1. PexypcuBHoOe

ompenenenue aepea. CrocoOb
n300pakeHUS JIepEeBbEB
(BIOXCHHBIE MHOECTBA,
BIIOXKGHHBIC ~ CKOOKH,  OTCTYIIBI,
rpad).

2. Yposnu nepesa. KopeHs.
[ToToMoxk, mpenok. Bricora nepesa.
TepMuHanmbHEIE W BHYTPCHHUE

y3mel  nepeBa.  CremeHp  y3ia.
CreneHsb aepesa.
3. YmopsmodeHHBIE

JiepeBbsi. buHapHble nepeBbsl.

4. Cxema JIOTHYECKOH
CTPYKTYpbl ~ OMHapHOE  JIepeBO.
Omnucanue Ha SI3BIKE
TIPOTPaMMHUPOBAHHUS.

5. CoBepmieHHOE  OEpeBO.
ITomnoe JIEPEBO.
CoanaHcupoBaHHOE, MOYTH
cOaTaHCUPOBAHHOE JICPEBO.

6. Kaxkue THIIOBEIE
orepanuu peanu3yroTcst HaJ

OMHAPHBIMU JAEPEBBIMU?

7. O0xon y310B OMHAPHOTO

nepeBa  (CBepXy BHHU3, CJEBa
HaIpaBo, CHU3Y BBEPX).
8. Hepero BBIPQKEHHUSL.

Bunb! BbpakeHU! pU pa3inUuHOM
00xoze gepeBa BBIpaKCHUH.

9. BrioueHue u
UCKIIIOYEHHE TIOJI/ICPEBbEB
(yroruyeckas cxema).

10. [epeBo MOMCKa.
Omnepaiyy HaJl IEpEeBOM IOMCKA M

HX pcam3anus.

1. Jlana MOCJIEA0BATENLHOCTE
xmouedt 1, 2, 3,4, 5,6, 7, 8, 9. Ilocrpoiite
OWHApHOE JEePeBO MHUHUMAJbHOW BBICOTHI C
TaKMMHM KITFOYaMHU.

2. TocrpoiiTe nepeBo BBIpAKCHUS

10 TTOCT(UKCHOHN 3aIHCH ab+de-c— .

3. Tocrpoiite mepeBo BBIpaKECHUS

1o npedukcHoit 3amacu 1 ab—-dec

Tema 1.5.
OpueHTHpPOBaHHBIE TPadbl

1. Tpad. MartpuuHas

peammzanws rpada.

1. Yewm smmstorcs rpader G2, G3,

G4 s rpada G1? Hapucyiite moJHBII
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2. CnuckoBoe
npejcTaBicHue rpada (Joruueckas
cXeMa, peamu3alys Ha  SA3BIKE
TIPOTPaMMHUPOBAHHSA).

3. Omneparun HaL
rpadaMu, JIOTHYECKHE CXEMBI HX
peanuzanuu npu CITHCKOBOM
MPE/ICTaBICHUU.

4,  OO0Oxomnl
OpPUCHTHUPOBAHHOTO rpada.

5. Brruncnenue

pacCTOSHUS MEXIy y3JIaMu rpada.

rpadp c y3mamum rpada Gl (puc. 4.6).
Hapucyiite = nomonmnenue  rpaga  Gl.
[pencraBere rpad G1, n300paKeHHEBIH HA C
JIMHENHBIX

TIOMOILIBIO OJIHOCBSI3HBIX

CITMCKOB.

® ® (®
®

2. Bblunciute pacCTOSHHS MEXIY
ya3namu AuF,CuD,BuF, CuF Brpade
G5. SBnsercs s tpad G5 cBSI3HBIM?

SBnsiercs i rpad G5 cetpro?

Pa3zoen 2. Anzopummoul 00padbomrKu 0GHHBIX

Tema 2.1. BBenenue B
aHAJU3 AJITOPUTMOB

1. CaoiicTBa anropuTMOB.
Merop Beiuncnenuid. [Iporpamma.

2. Paboune
XapaKTEPUCTUKHU AJITOPUTMA.

3. DKcrnepuMeHTaJIbHOE

OnpeJesieHue BpEMEHHOU
CJIO’KHOCTH aJTOPUTMOB.
Henocratku u JTOCTOMHCTBA

IKCIIEPUMEHTAIHLHOTO METO 1A,
4.  AcuMnroradeckas
HOTaHUsl  «OOJBIIOrO  O»  JUIS

OLICHKHU aJIrOprUTMaA.

5. Uem OTJINYACTCS
OIICHKA MaKCHMaJIbHOTO u
CpeHero BpEMEHU paboTht
anropurMma? BreraucnuTenpHas

CJIOKHOCTB aJITOPUTMA.

6. ACHMITOTHYECKHE
OLICHKH IS CTaHIAPTHBIX
ITOPUTMOB: OJHOKPATHBIA IIHKII,
MPOCMOTP  3JCMEHTOB  IOIAPHO,
BJIOXKCHHBIC IIMKJIBI, Pa3JI0XKCHUE

3aga4ur Ha roasaaadrd pasMEpHOCTH

Ha €IUHUIY MCHBINEC, COKpAIICHUC
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MHOXECTBAa MOUCKAa BJBOE Ha
KaXJ/IOM Iiare.
Tema 2.2. CopTupoBKa 1. IIpenmonoxwum, 4TO 1. BrommonHute  ynopsaodMBaHUE

JAAHHBIX

HEOOXOIMMO COpPTHPOBATH CIIMCOK
3JIEMEHTOB, COCTOALIMH U3 yXKe
YHOPSIOYEHHOTO CIFCKA, KOTOPBIH
clenyer 3a HECKOJIbKUMU
«CITYyYaiHBIMI 3JIEMEHTaMH.
Kakoii 13 paccMOTPEHHBIX METO/IOB
COPTHPOBKH HauOoJiee TOIXOIUT
JUISl pelieHrs TakoH 3agaun?

2. Kakoit u3
PacCMOTPEHHBIX METOJI0B
COPTUPOBKH YCTOWYUB?

3.  Kaxkue METO/IbI
COPTUPOBKH obnamaroT
€CTECTBCHHBIM MOBEJICHUEM?

4. Tlpenmonoxxum, 4TO B

ITOPUTME OBICTPOH COPTHUPOBKH B

KauyecTBE  OIOPHOTO  3JIEMEHTa
BBIOMpaeTcst  NEPBBIH  DIEMEHT
COpPTHUPYEMOTO TIOJJMHO>KECTBA.

Kaxue n3MmeHneHus creayer caenarhb
B aJITOPUTME OBICTPOI COPTUPOBKH,
yTOOBI M30€XKATh «3aIUKIMBAHMI
B clydae IOCJIEJOBATeIbHOCTH

PaBHBIX 3JIEMCHTOB?

nocienosarensnoct 1, 7, 3,2, 0,5, 0, 8 ¢

TIOMOIIBIO METOZIOB «Iy3BIPBKay,
COPTHPOBKH  BCTaBKaMH,  COPTHPOBKH
ITOCPEICTBOM BBIOOpA.

2. BplmomHute  yHnopsao4MBaHUE

nocienoBaTeabHOCTH 22, 36, 6, 79, 26, 45,
75, 13, 31, 62, 27, 76, 33, 16, ucnonb3ys
OBICTPYIO

BCTaBKaMH, NUPAMUAAIBbHYO COPTUPOBKY.

COPTHPOBKY, COPTHUPOBKY

Tema 2.3. Ilouck n
paccraHoBka

1. 3amuce. IlepBuuHbIit
KIIIOY. Bropuunsrii KIIIOY.
Bremwnuit  xmou.  BryTpeHHM

KITIF04. AJITOPUTM TTOHCKA.

2.  Ouenka CJIO)KHOCTH
aJropuTMa MOUCKa.

3. TlocnemgoBaTenbHBIH
MONCK: JIMHCHHBIA MOMCK, IOUCK C
BKITIOYECHHUEM, TIOUCK C OapbepoM.

4. Tlowuck c
MepeynopsI0UNBAHUEM: METO/
MepeMeIeH!s B Hadallo, METOJ

TPaHCIIO3UIUH.

1. Hanumure pOoTrpamMmy
HaXOXJCHUA MmoObl  (Hambolee  9acTo
BCTPEYAEMOTO 3JIEMEHTa) B

ITOCTIEIOBATEIBHOCTH U3 /1 DJIEMEHTOB.
2. Hanmmure porpamMmy
HAXOXKICHHUS K HAUMEHBIIHMX 3JCMEHTOB B
MaccuBe JUIMHOM 7. JIJIsl KakuX 3HAYEHHH K
a¢dexTHBHEE CHayasa BBITIOJTHUTD
COPTHPOBKY BCETO MAacCHBa, a 3aTEM B3ATh K
HAUMCHBIINX 3JCMCHTOB, BMECTO IIOHCKA
HAaNMEHBIITNX AIIEMEHTOB B
HEYTNOPST0YCHHOM MacCHBe?

3. Hanumuare porpaMmy
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5. Towuck B
YIIOPSI0UEHHON Tabnune:

61/1Hapm,1171 IIOUCK, HHACKCHO-

IIOCIICTIOBATCIBHBIN ITOHCK.

6. OyHkIUA
PACCTaHOBKH. Bo3nukHOBEHHE
KoH(UKTOB. Merton  neneHus,

METOA CEpE€AMHBI KBaapaTa, MCTOJ

HaXOX/ICHHUsI HanOOJIBILIETO U HAUMEHBIIETO
9JIEMEHTOB B MaccuBe. MOXeT 1M IJTa
mporpamMma OOOHTHCH MeHee dYeM 2N-3
CpaBHEHHSMU?

4. Hanmmure poTpaMMy
BBIYHCIICHUS MEUAHBI [IOCIEIOBATEIbHOCTH
U3 7 DIEMCHTOB

(a;eMeHT, 3HAYCHHE

KoTOporo Oousble JMOO paBHO 3HAYECHUMH

CBEpTKH, NpeoOpa30oBaHUE CHCTEMBI | MIOJIOBHHBI 3JIEMEHTOB M MEHBILIE JHOO
CUMCIICHUS, anreOpandyeckoe | paBHO  3HAYEHWH  JIpyrod  IOJIOBHHBI
KOJMPOBaHHE, MYJIbTHIUINKAaTHBHAS | HJIEMEHTOB).
(hyHKIHSA. 5. OneHure  MHHUMQJIBHOE |
7. Metonel paspemeHusl | MAKCHMaIbHOE KOJHMYECTBO CPAaBHEHUH B
KOH()JIMKTOB: JMUHEIHOE | anropuTME IOHMCKa C OaphepoM. 3a cHer
OnpoOHpOBaHUE, MOBTOpPHAs | Yero JOCTUraeTcs YyMEHbIIEHHE dYHcia
paccTaHOBKa, ClIydyallHOE | OIEepaluid IO CPAaBHEHUIO C JIMHEHHBIM
onpoOHpOBaHUE, JIBOMHas | mouckom?
paccTaHOBKa, pasiespHoe
CIICTUICHHE, BHYTPEHHEE CLETIIICHUE
Tema 2.4. IBpucTHYECKHE 1. B uem npeumymiecTBo 1. 3a CKONBKO WTepalWid MpH
ANTOPUTMEL aJanTUBHOTO BbIOOpa 1mara B | bombIMaHOBCKOM — OTXWMIre  HadajbHas
Trpalu€HTHOM CIIycKe? TeMieparypa ymenbimurcs B 20 pas?
2. Kakme  orpaHuueHus
KJIaCCHYECKOTO I'PagueHTHOTO
CIyCcKa MO3BOJIIET  MPEOONETh
CTOXAaCTUYECKUX WIH
HepapxXUuecKui rpaJueHTHBINA
cIyck?
3. Ecmm KOJIMYECTBO
uTepanMii B METOJE WMHUTAIUU

oTxkura (UKCUPOBAHO, TO HA UTO

BIIMSIET BBIOOD HavyallbHO
TeMnepaTypsl?

4. B Kkakux  ciy4asx
METOJl UMHTAIAN OTXHIa

MPEIOYTUTEIFHEE TPAAUCHTHOTO
ciycka?

5. Kakue OCHOBHBIC
MOJXOBI CYIMIECTBYIOT B 00JacTH
SBOJIIOLMOHHBIX BBIYNCICHUIH?

6. Kaxkue THUIIMYHBIE
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TEeHETUYECKUE OnepaTophl
UCTIONB3YIOTCSI B T€HETUYECKHX
anropurMax?

7. B 4wem  ocHOBHOE
OTIIMYKE MEXIy TCHETHICCKUMH
ITOPUTMaMH U 3BOJIONNOHHBIMHU
cTpaTerusiMu’?

8. Kako#il renernueckui
oIepaTop BIUSAET Ha BO3MOXKHOCThb
HaXOXICHUSA rJ100aIbHOTO
9KCTPEMyMa, HaXOJIIIErocs BHE
obyiacTn, B KOTOpOW 3asaBajiach
HavalbHas MOy’

9.  Kak ckopocTh MyTanuit
BIHMSET HAa CKOPOCTb CXOJUMOCTH
TeHETUYECKOTO alropuT™Ma?

10. Ilpu  xakoM  Buze
CKpeILBaHUA CKOPOCTb

CXOJUMOCTHU MaKcHMaJibHa?

CocraButens (u): Pemernuxosa E. B., 3aB. kadenpoit MmaTemaTtuku, GU3NKU 1
MaTEMaTHYECKOTO MOJICITUPOBAHUS

(@pamunus, unuyuanst u dondtcHocms npenooasamelis (eti))
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