BITO « 1IOHEIIKUH HAIIMOHAJIBHbIY YHUBEPCUTET»
®AKYJBTET MATEMATHKH U HHOOPMAILIMOHHBIX TEXHOJIOI U

Kaq)e,npa TEOPHH YIIPYTOCTH H BBIMHCIIHAT e/IbHOH MaTeMaTHKH

PABOYAS IPOTPAMMA YYEBHOU JUCIHUILIAHBI
«AJITOPUTMBI U CTPYKTYPbI JAHHbIX»

Hanpagnenue noaAroToBKu: 01.03.02 I'lpuknagnas MaTemMaTHKa U
uHpOpMaTHKa
OG6pa3zoBarensHas nmporpamMma: Oakanaspuat
Kpanuduxauus: Axanemuveckuii 6akanasp
OYHas, OYHO-3a04Has, 3a049HasA, B TOM
®opma 00yueHus:

YKClie C YCKOPEHHBIM CPOKOM 00yyeHus

HY)KHOE NOAYEPKHY Th

Joneux 2020




[Tporpamma y4eOHOH AUCUHIUIHHBL ¢ _
OCHOBaHHH ['OCYJIapCTBEHHOro O00pPa3oBATENBHONQ CTAHAAPTA BBHICIIETO MPOPECCHOHATBHOTO
obpazosanus (F'OC BITO) Jouenxoit Hapoasoit PecryGmuku (JIHP) no nanpasieHuio noAroToBKH
01.03.02 Ilpuknagsas mMaremMaTHka H HHPOpMAaTHKa, YTBEPKIAECHHOIO NpHKasoM MHHHCTEpCTBa
obpasopanus 1 nayku JIHP ot «04» anpens 2016 r. Ne 280;

[lopsinka opraamzaums yueGHOro mnpomecca B 00pa3oBaTeNIbHBIX OPraHH3ALMAX BbICLICIO
npodeccronansioro obpazosanns Jonenxoii Hapomnoli PecnyGnmku, yTBepXICHHOTO TMPHKA3OM
Munucrepcrsa obpaszosanus u Hayku JIHP Ne 1171 ot «10» nosbpsa 2017 r.;

yuebHOro mnuasa W OCHOBHOH 00pa3oBareNbHOM NPOrpaMMbl BHICIIErO MPO(ECCHOHANBHOIO
obpazosania nanpasnenus noarorosku 01.03.02 Tlpuknannas marematHka H HH(OpMaTHKA,
pazpaboranneix B [OY BIIO «/lonenkuit HauMOHANBHEIH YHHBEPCHTET).

Paspabotuuk:

JlouenT kadeaps! TEOPHH YNIPYTOCTH H

BEIMHCAHTENBHON MareMaTHKH HMEHH

akanemuka A.C. KocMoaMuanckoro E.B. Apmiomuna

[lporpamma y4eGHOMN AMCIMIUIHHEI yTBEpXK/CHA Ha 3acelaHHH Ka(eapsl TEOPHH YNIPYTOCTH
¥ BBIYHCIHTENbHOM MaTeMaTHKH uMenH akanemuka A.C. Kocmoaamuanckoro

TMpotokon Ne 11 ot «9» anpens 2020 . _{D_

3asenyiommit kageapoi B.H. Cropoxes

lNporpamma y4ebno¥ mucumMmMHel onobpena yueOHO-MeTOAHHECKOH KOMHCCHEH
(hakynpTera MaTeMATHKH M HHGOPMALMOHHBIX TEXHONOIHt
Ilporokon Ne 8 ot «15» anpens 2020 r.

[pencenarens y4eOHO-METOAHYECKOH ﬁ%

KoMuccHH (hakynbTeTa JLH. Censxosa
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1.  OBJIACTb IPUMEHEHUSA 1 MECTO JUCHUIIJIMHBI B YYHEGHOM ITPOLIECCE

YyeOHast JUCUUIUTMHA «AJITOPUTMBI U CTPYKTYPBI JJAHHBIX)» OTHOCUTCS K IIUKITy BapUaTUBHON
YacTd NpO(PEeCcCCHOHATIBHOIO OJOKa M COCTOUT M3 OJHOro Moayis. Jlis ocBoeHus naHHOU
JUCLMIUINHBI ~ CTYJEHT  JOJKeH  o0jajaTh  3HAHUSAMU  OOBEKTHO-OPUEHTHUPOBAHHOTO
IIPOrPaMMUPOBAHHUS, HOHATHAMH MaTEMaTUYECKOM JIOTUKU U JUCKPETHON MaTEMAaTUKH.

CopepxaHue JUCIUIUIMHBI SBIISETCS JIOTMUECKUM ITPOJOJDKEHUEM JUCIUILINH!

- «I[I/ICerTHaSI MaT€MaTHUuKay»,
- «MaremMaTuueckas JIOTHUKAa»,
- «OCHOBEHI IIporpaMmMupOBaHusg»,

- «OcCHOBBI 00BEKTHO-OPUEHTUPOBAHHOT'O IIPOTPAMMHUPOBAHUS,

- «SI3pIKK TPOrpaMMUPOBAHUS

1 GOPMHPYET OCHOBY OCBOCHUS IUCIUILINH:

- «Teopust aBTOMaTOB U (POPMATIBHBIX SI3BIKOB

- «lIpuknaaHsle THPOPMALIMOHHBIE TEXHOJIOTUNY;
- «Teopust nuHpOpMALMU U KOTUPOBAHUSD.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka yuedHoil Oucyuniunbl

02.03.02 ®ynnamenTanbHast ”HGOPMATHKA U
Hampasnienue noarotoBku
nH(OPMAIIMOHHBIE TEXHOJIOTUU
ITpodwmib
OO6pazoBatenbHas MporpaMma OakayiaBpuat
Kanuduxarnus AxanemMudeckuii OakaiaBp
KonngecTBo conepkaTeabHbIX MOJTyJIeH 1
JucuunnuHa 0a30BoH / BapuaTUBHOM YacTH .
OBpa30BATEHHOM TPOTPAMMEI basoBast yacts, [IpodeccronanbHbli 610K
®opwmsl koHuTpoiis (MK, skx3amen, 3a4er) MOJyJIbHBII KOHTPOJIb, 3a4eT
ouHas popma 3a04Has popma
Mokasaten o0yueHus o0y4eHus
HOpMar. YCKOD. HOpMar. YCKOD.
CPOK CPOK CPOK CpOK

KonnuecTBo 3a4eTHBIX eUHUIT (KPEAUTOB) 3 3
I'on noaroToBku 2 1
CemecTtp 4 2
KonunuecTBo yacos 108 108
- JIEKIIHOHHBIX 16 16
- IPAKTHYECKHIX, CEMUHAPCKUX - -
- 1a00paTOPHBIX 32 32
- CaMOCTOSTEIIbHON PabOThI 60 60

B T.4. HHAMBHUYaJIbHOE 3a/laHHUE - -
HeznensHoE KOIMUECTBO YacoB, 6,7 6,7

B T.4. ay/IUTOPHBIX 3 3

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Hean — uzydyeHue Hanmbojiee BaKHBIX KOMITBIOTEPHBIX QJITOPUTMOB U XapaKTEPUCTUK HX
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IIPOU3BOUTENILHOCTH, PACIIPOCTPAaHEHHUE AJITOPUTMOB Ha PEIICHNE IPAKTUUECKUX 3aad.
3agauu - BBeJCHNE MOHATUIN aJTOPUTM, METOJI PEUICHHUS], CTPYKTYpa JaHHBIX, paCCMOTPEHUE
NPOCTEHIINX CHOCOOOB XpaHEHHsI AAHHBIX W HMX BO3MOXKHOCTH HCIOJB30BAHUS B PA3IMUHBIX
aIropuTMax, BEIOOP ONTUMAILHOTO AJITOPUTMA JUIsl PEIICHUs KOHKPETHOU 3a/1auH.
CrTyneHT, yCHEIHO OCBOMBIIMNA AMCLUMILIMHY, TOJDKEH 3HATh MOHATHS CTPYKTYpPbI JaHHBIX,
CJIO)HOCTh QJITOPUTMA, YMETh pa3padaThiBaTh AITOPUTMBI U UCIOJB30BaTh CTPYKTYPHI JaHHBIM,
OIIPEAEIIATh CI0KHOCTh AJITOPUTMA.

TpeOoBanus K pe3yabTaTaM OCBOEHHMS JMCUMIUIMHBI. [Iporecc M3ydeHus AMCHUIUIMHBI
«OcHOBBI HHPOPMATUKK» HAIIPaBIIeH Ha (POPMUPOBAHUE FIEMEHTOB CJIEIYIOIUX KOMIIETCHIUH B
cootBercTBuM ¢ 'OC BIIO JITHP no nanpasnenuto noarorosku 01.03.02 [Ipuknannas marematuka
u uHbOpMaTHKa M OCHOBHOM 00pa3oBaTeIbHON NIpPOrpaMMbl BBICHIETO MPO(ECCHOHAIBHOTO
oOpasoBanus Hanpasienus noarorosku 01.03.02 Ipuknannas MaremMaTuka U HH(GpOpMaTHKa:

a) oowexynomyphoix (OK): ciocoOHOCTBIO K caMoopranu3aiu camooodpaszosanuto (OK-7);

0) oowenpogpeccuonanvubix: cioOCOOHOCTHIO UCIIOIB30BATh 0A30BBIC 3HAHMS €CTECTBEHHBIX
HayK, MaTeMaTHKU 1 UH(OPMATUKH, OCHOBHBIE (PaKThl, KOHLENIINH, IPUHIIUIIBI TEOPHil, CBA3aHHBIX
¢ mpukiagHod wmarematukod u wuH(popmatukoir (OIIK-1); cmocobHOCTEIO K pa3paboTke
QIFOPUTMUYECKUX M HOPOTPaMMHBIX pelIeHuil B 00JacTH CHCTEMHOIO M IPHUKIATHOIO
[IPOrpaMMUPOBAHUS, MaTEMATUUYECKUX, HTHPOPMAIIMOHHBIX U MMUTAI[MOHHBIX MOJIEJEH, CO3aHUI0
MH(GOPMALIMOHHBIX PECYpPCOB IJI00abHBIX CeTeH, 00pa30BaTEIbHOIO KOHTEHTA, NPUKIAJHBIX 0a3
JTAaHHBIX, TECTOB M CPEACTB TECTUPOBAHUS CUCTEM U CPEACTB HAa COOTBETCTBUE CTAaHIApTaM M
ucxoaubM TpedoBanusam (OITK-3);

8) npogpeccuonanvuvix (IIK):

HAYYHO-UCCNIe006aAMeNbCKAA 0eAMenbHOCHb: CTIOCOOHOCTHIO TIOHUMATh, COBEPLIEHCTBOBATD
U IPUMEHATh COBpEMEHHbIM Marematumueckuil ammapar (IIK-2); crmocoOHOCTBIO KpUTHYECKU
NEPEOCMBICIMBATh HAKOIUIEHHBIH OMBIT, U3MEHATh NMPH HEOOXOJUMOCTH BHJ M XapakTep CBOEH
npodeccronanproii aestenbroctu (I1K-3);

NPOEKMHAA U NPOU3B0OCHIBEHHO-MEXHONO2UUECKAA O0eAmeNbHOCMb: CIIOCOOHOCTBIO K
pa3paboTKe U MPUMEHEHUIO aITOPUTMHUYECKUX U MPOTPAMMHBIX PEUICHUH B 00J1aCTH CUCTEMHOIO U
HPHUKIIATHOTO porpaMmuoro obecrneueHus (ITK-7).

B pe3ysabTare nzyuenusi y4eOHOH AUCHUILUINHBI CTYIEHT 10/IZKeH

3HamMb:

- MOHSTHS a0CTpaKLIMsl JaHHBIX, KOHTEHHEPHI, ouepen, OUepeau ¢ MPUOPUTETaMHU, CTEKH,
JiepeBbeB OMHAPHOTO MOKUCKA, COANaHCUPOBAHHBIE JIEPEBbS MOMCKA, XAII-Ta0JINIIBI,
- OCHOBHBIE ITPUEMBI aHAJIN3A CJI0KHOCTH aITOPUTMOB,
- ITOPUTMbI COPTUPOBKH CIUSHUS U OBICTpBIE,
- pa3nuuMsi OPUEHTUPOBAHHBIX U HEOPUEHTHPOBAHHBIX I'padoB,
- COOTBETCTBUS MEXAY CTPOKAMU U PETYISPHBIMU BBIPAKEHUSIMH;
ymembp:
- UCIIOJIb30BaTh PA3IMYHbIE BUIbI CTPYKTYPHUPOBAHHBIX IaHHBIX,
- pa3palaThIBaTh aJrOPUTMBbI pEICHUs TPUKIIAIHbBIX 3a]1a4,
- IPOTrpaMMHUPOBATh pa3pabOTaHHBIE AJITOPUTMBI Ha S3bIKE TPOTPAMMHUPOBAHMS;
enademp:
- preMaMM aHaJIu3a CII0KHOCTH aJIrOPUTMOB,
croco6aMu pa3OueHus CI0KHBIX AITOPUTMOB Ha 60J1€€ MPOCThIE AITOPUTMBI U MTO33/Ja4H.

4.  COJEPXAHWE JUCHUIIAHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

B pamkax wu3ydeHHs IUCHUIUIMHBI TNPEIYCMOTPEHBI Ccileayromme (OpMbI OpTraHH3alNuU
y4eOHOTO0 Mpolecca: JEKIHUH, TJAO0paTOPHBIE 3aHATHS, CAMOCTOSTEIbHYIO padOTy CTYACHTA.
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JIeKIMOHHBIE 3aHATHUS MIPEIIOJIAraloT OBJIAJIECHUE TEOPETUYECKUMU OCHOBAMHU JUCLIUILINHBI,
nabopaTopHble — AJIsl OBJIAZICHUS] METOIAMHU PEILIEHUs] TPUMEPOB U 3a]1ay.

CamocrosrenbHas paboTa CTYACHTOB MPEAyCMAaTPUBAET BBIMOJIHEHUE TOMAIIHUX 33JaHUM,
MOJATOTOBKY K JIa0OpaTOPHBIM 3aHSATHUSIM, U3Yy4YE€HHE Y4eOHO-METOAMYECKON JHUTEepaTyphl,
COCTaBJIEHUE KOHCIIEKTOB, IIOJIFOTOBKY IPE3EHTALUN U JTOK/IAI0B.

Texymuil KOHTPOJIb OCYIIECTBIISIETCS IIyTEM HAIIUCAHUSI CAMOCTOSTEIbHBIX U KOHTPOJIbHBIX
paboT A MPOBEPKU TEKYIIUX 3HAHWN TEOPUHU U NMPAKTUKU, MOAYJIBHOM KOHTPOJIBHON pabOTHI 1O
MIPOBEPKE 3HAHUM TEOPETUUECKUX U MPAKTHYECKUX MOJIOKEHUMN.

B yudebHOM mporecce NPUMEHSIOTCS AKTUBHBIE W WHTEPAKTHBHBIC (OPMBI MPOBEICHUS
3aHATUN, BHEAYAUTOPHAs CaMOCTOsITeNbHAs paboTa, OaNIbHO-pEHTHMHIOBas CHUCTEMa OICHKHU
yCIIEBaEMOCTH, TMYHOCTHO-OPUEHTUPOBAHHOE O0yUEHHE.

Matepuan  u3naraeTcsi € HCIOJIb30BaHHEM  OOBACHUTEIbHO-MIUTIOCTPATUBHBIX,
IBPUCTUYECKUX U UCCIIE0BATEIBCKUX METOOB MIPENOJaBaHUsl.

IopsinkoBbIH HOMEP U TeMa Kparkoe conepkanue TeMbl

Cooepircamenwvuutii mooyns 1

Tema 1. OcHOBHBbIE IOHATHSA baszoBble Monenu nmporpaMMupoBaHus. AOCTpakuus JaHHbIX.
CrniocoOb1 ananu3a anroputma. Hayunsiit meton. Habmoaenus.
Maremaruueckue mozaenu. Knaccudukaius nopsiikoB pocra.
Pekypcuss u ee mnporpammHas peannsanus. Pakropuali.
PexypcuBHBIN 1BONYHBINA TOUCK. D(P(EKTUBHOCTH PEKYPCHH
Tema 2. CTexku U o4epenun Crek. Peanuzanus Ha ocHOBe MaccuBa. IIpuMeHeHue creka.
D¢ dextuBHOCTS cTekoB. Ouepenp. Llukiamueckas odepens.
[IpuoputeTHas  ouepenb.  DJNEMEHTapHbIE  pealHU3alUHU.
D} hEeKTUBHOCTH PA3IMYHBIX BUJIOB OYepeIn

Tema 3. Cnincku CBs13HBIN CITUCOK. /[BYCTOPOHHUH CBS3HBIN CIIHCOK.

D@ heKkTUBHOCTH CBA3HOTO crMcKa. Peanuzanums cTeka Ha O6a3e
cBs3HOrO cnucka. CoptupoBaHHble clIUCKA. OCHOBHBIE
ONEpALMK U IPUMEP peaTTM3aliK IBYCBSI3HOIO CITHCKA.

Tema 4. TpuBuaabHbIE U Ily3eippkoBas coptupoBka. COpTHPOBKAa METOJJOM BCTaBOK U
HETPUBHAJIbHBIE COPTHPOBKHU | METOJOM BbIOOpa. DPPEKTUBHOCTH TPUBUAIBHBIX
coptupoBok. Coptuposka Illemna. CopTupoBKa CIUsSHHUS.
Pa3zbuenue. brictpas coptupoBka. I HeKTUBHOCTH
COPTHUPOBOK. 3aBUCHMOCTb CJIOKHOCTH aJITOPUTMA OT
HCXOJHBIX JTaHHBIX

Tema 5. lepeBbsi M rpadbl bunapHBIl TOMCK B HEYNOPSIIOYEHHOM MacCuBe. AHAIN3
OuHapHOTO MoucKa. Peannzanust aOrpuTMOB ISl IEPEBHEB
O6uHapHoro noucka. CoaraHCUpOBAaHHBIE AEPEBbsI TOMCKA.
[Tpobema HecOaTaHCUPOBAHHBIX JAePEBheB. Peanmzams
KpacHO-YepHBIX JiepeBbeB. D dexkTuBHOCTS. [lepeBns 2-3-4.
Tepmun HeopueHTHpoBaHHbIN rpad. [louck B rimyouny.
Haxoxnenue nyrei. [louck B mmpuny. CBs3HbIE
KOMITOHEeHTHI. B3BemenHsbie rpagpl. CBolicTBa KpaT4alInX
nyteid. Anroputm JleHKCTpHl.

Tema 6. Xem-Ta0auubl Xem-¢pyHKIKU. XeIMPOBaHUE C Pa3/IeIbHBIMH LEMOYKAMH.
XenupoBaHue ¢ JMHEHHBIM OMPOOOBaHHEM




TemaTnuyeckuii miian

Coaep:xkareabHblii MOTYJIb 1

KoaunuecTBO 4acoB

Ounasn gopma o0yueHus

3aounas popma oOyuenus

HopMaTuBHBIN CpOK

YckopeHHbBIH CPOK 00y4eHust

HopMaTuBHBIN CPOK

YcKopeHHBIH CPOK

00y4eHus1 00y4eHusi 00y4eHusl
B T.4. B T.4. B T.4. B T.4.
® ® = w
Ha3BaH£m coJepKaTeJIbHbIX o o |§ E . " g E . o |§ E o g E
MOJIyJIel U TeM
oy e | |2 [E|E_|Z2 | 2 |2 |2 _[2_|o |2 |EIE |2 |ol=|B |2.|2
= >y < B s = = | 9 =y ®R | Ec|Z =| @ a REsRD S |9 *R | E«
o = |8 o |gxzisHo = |2 S Perlsela |E2 o |gelsxlolE | & PE|sE
O |=¥ | = = IB=X-] = | = = S| =molo | =Z|E = Slmoel|lo|g | S| >
g |z |= s [Te(Fg A Z | = = Se (e |a |Z|= s Zelge|ra|z = ge|xe
) = 2 | = SIS S Q| = =9 = S | =S Q| = 2 | = SIS S ) e = S =SS
= | o |5 alas = | e 5ala e =| BEIR = | % 5 alas
s e | & = s © = = s e | S = g = =
= s | = = = < = = = s | = = = = =
= R |5 = = = = = = |l |= = = =
3] = 3] = 3] = 31 =
Tema 1. OcHOBHBIE IOHSITHS.
2 2 2 4
Pexypcus
Tema 2. CTEKH M o4epeaun 2 4 | 8 2 4 8
Tema 3. Cniucku 2 6 | 12 2 6 12
Tema 4. TpuBuajJbHbIe U
HEeTPUBHAJIbHbIE 4 8 | 16 4 8 | 16
COPTHPOBKH
Tema 5. lepeBbsi ¥ rpadbl 4 8 | 16 4 8 | 16
Tema 6. Xem-TadJanubl 2 4| 4 2 4 4
Hmozo
no cooeprcamenbHoMy 108 16 32| 60 108 |16 32 | 60
Mmooy 1
Bcezo no oucyunnune 108 | 16 32| 60 108 |16 32 | 60
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5.  METOAUYECKHUE PEKOMEHJIALIUH JJISI IPOBEAEHUA
JIEKIHIMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATUH

TeMBI JIeKIIMOHHBIX 3aHATHNA

Ne Konuuecmeo
i Ha3zeanue memot waCos
1.  [OcHoBHble nonsTHSA. Pexypcus 2
2. Crexu. Ouepenu 2
3. Casi3HbIC CITUCKU. J[BYCBSI3HBIC CTUCKU. J[ByHATIPABIIEHHBIC CITUCKH. 2
teparopel

4, TpuBHanbHBIE COPTUPOBKH. DPHEKTUBHOCTH COPTUPOBOK 2

5. HeTtpuBnanbHbie cCOPTUPOBKU. D (HEKTUBHOCTH COPTHPOBOK 2

6. JlepeBbst OMHapHOTO TIOMCKa. HeopueHTHpoBaHHBIC Tpadbl. 2

7. OpuentupoBanubie rpadsl. B3semennsie rpadbl. MUHUMaIbHBIE OCTOBBIC 2
nepeBbs. Kparuaitmme mytu

8. Xem-Tabauibl. MeTo 1kl 00paboTKK KOJITU3HMA 2
BCEI'O 16

TeMbl 12a00pPaTOPHBIX 3aHATHI
o Konuuecmeo

i Ha3zeanue memot 4aCos
1.  [OcuoBuble nonsiTus. Pexypcus 4
2. Crexu 4
3.  [Ouepeau. Ouepenu ¢ npuOpUTETOM 4
4, CBSI3HBIE CITMCKU. 4
5. |BycBs3HbBIE CIUCKH 4
6. JIByHAITpaBJIICHHBIE CITHCKU 2
7.  |TpuBHaIbHBIE COPTUPOBKU 2
8. HeTtpuBuansHbie cOpTHPOBKH (copTrpoBka lllenna, copTupoBKa CIUSHUEM, 5

OBICTpasi COPTUPOBKA
0. HeTpuBuanbHbie COPTUPOBKH () 2
10. [@ddexTrBHOCTH COPTHPOBOK 2
11. [depeBns OuHapHOTO MOUCKA 2
12. [Ynmanenwue y3510B B AepeBe OMHAPHOTO MOMCKA 2
13. |Heopuentuposanusie rpader. O06xon rpada B rmyOnHy, B IIUPUHY. 2
[TocTpoeHre MUHUMATBHOTO OCTOBHOTO JIepeBa
14. |OpuentupoBanHnbie rpadsl. B3semennsie rpadgsl. Haxoxaenue 5
KpaT4alIero myTu
15. [Xemr-Ttabauimel. MeTos 1ernodex 2
16. |Xem-taGmuuel. J[BoitHOE XemmMpoBaHHe 2
BCEI'O 32

6. METOJAMYECKHUE PEKOMEHJALIUU 11O OPTAHU3ALIUN

CAMOCTOSTEJBHOM PABOTHI CTYJIEHTOB

Opranuszanusi CaMOCTOSITEJIbHOI PadOThI CTYIEHTOB




) Konuuecmeo
Ha3zeanue memuwi
n/n uacos
1. | OcHoBHBbIE OHATHS. Pexypcus 4
2. | Crexu 4
3. | Ouepenn. Ouepenu ¢ MPUOPUTETOM 4
4. | CBA3HBIC CIIMCKH. 4
5. | JIByCBsI3HBIC CIIUCKHU 4
6. | /IByHampaBiI€HHBIE CIIUCKH 4
7. | TpuBHaIBLHBIE COPTUPOBKHU 4
8. | HerpuBuansHbie copTupoBKH (copTupoBka lllemra, copTupoBka 4
CIIUSIHUEM, OBICTpasi COpTUPOBKA
9. | HerpuBunanbHbie COPTUPOBKH () 4
10. | D¢ddexkTBHOCTH COPTUPOBOK 4
11. | JlepeBbsi OMHAPHOTO IMOMCKA 4
12. | Ynanenue y3IJi0B B epeBe OMHAPHOTO IMOUCKA 4
13. | HeopuentupoBannsie rpadgsl. O6xon rpacda B rmyOuHy, B IIHPUHY. 4
[TocTpoeHre MUHUMAIBHOTO OCTOBHOTO JIEPEeBa
14. | OpuentupoBanusie rpadsl. B3emennsie rpadpl. HaxoxaeHue 4
KpaT4anIero myTu
15. | Xewr-ta0munel. MeTo nenoyex 2
16. | Xem-tabaunel. /[BoliHOE XeImUpOBaHUE 2
BCEI'O 60

7. NHANBUAYAJIBHBIE 3ATAHUSA
WNHnuBunyanbHble 3a1aHKUS HE PELYCMOTPEHBI.

8. KOHTPOJIbHBIE BOITPOCHI K MPOMEKYTOYHOM ATTECTAIIUA

1. Ouepenu, cTeku

2. AHaim3 anropuTMOB

3. AIroputMbl COPTUPOBKH

4. Ouepenu, ouepean ¢ IPUOPUTETAMU

5. JlepeBbs OMHAPHOIO MOUCKA

6. Xemr-tabmuibt

7. HeopuentupoBanHsie rpadbl

8. OpwuentnpoBaHHbBIE TpadbI

9. MuHumanbsHbIe OCTOBBIE JiepeBbsi. KpaTuaiimue mytu
10. Cxarue qaHHBIX

9.  OBPA3EIL MOAYJIBHOI'O KOHTPOJIA

roy BIO JIOHEIIKUIA HAIITMOHAJIbHBII YHUBEPCUTET»
@DakynbTeT MaTeMaTUKH U MHPOPMAITMOHHBIX TEXHOJIOTUI

Hanpasnenue noocomosxu: 01.03.02 Ilpuxnaonas mamemamuka u ungopmamuxa
Ipogpuny:

IIpoepamma noocomosku: oakanaspuam

Cemecmp 4

Yuebnasn oucyunnuna Anzopummosl u cmpyKkmypot OaHHBIX



MOAYJbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel

1. MH3o0pa3ute OBOMYHOE AEPEBO, MOIydYarolleecs MPH IOCIEAOBAaTEIbHOM J0OaBICHUU
gucen: 6, 10, 15, 2,5, 4,7, 20, 10, -10. A Tak)e ONUIINTE JUIS TOJYICHHOTO JIepeBa 00XO MPSMOA.

2. OnuiuTe OCHOBHBIE onepauuu Ais creka. Kakoil aneMeHT JocTyneH B 1000 MOMEHT
BpEMEHU?

3. 3a Kakoe BpeMs BBINOJIHACTCS BCTaBKa/U3BJICUEHUE 3JIEMEHTOB B ouepean?

4. Onuiure clioBaMH aJlTOPUTM IOMCKA JyOJIMKaTOB B MAaCCHUBE.

5. Hanmcare ¢yHKIMIO Ha S3bIKE NPOIPaMMHPOBAHUS, KOTOpas COEIUHSET JiBa
YIOPAOYCHHBIX II0 BO3PACTaHUIO MACCHBBI B OJWH HOBBIH MacCHB. @PYHKyus He O0IHCHA
npou3eo0Ums copmupogky snemenmos. Heo0XoauMo ydecTb, 4TO JJIMHA MAaCCUBOB pa3IMyHasl.

6. CKOJIBKO CCBUIOK HEOOXOAMMO W3MEHUTh JJIsI BCTAaBKM OJJIEMEHTa B CEPEIAHHY
OJTHOCBSA3HOTI'O CIIHCKa?

7. JleHcTBUTENIbHO IpHU MY3bIPEKOBON COPTUPOBKE KAXKIBIN JIEMEHT BCEr/la CPABHUBAETCS C
KaX/IbIM JIPyTUM 3J€MEHTOM?

8. B anropur™e COpTHPOBKH METOZOM BBIOOpA:
a) DJIEMEHThl ¢ HauOOJBIIMMHU 3HAUCHHSIMM KJIIOYa HAKalJIMBAIOTCS cieBa (Majble 3HAuYCHMs
WHJIEKCOB);
0) MHOTOKpaTHO HaXOAUTCS 3HaU€HUE MUHUMAJIbHOTO KJIH0Ya;
B) JUTSL TPABUIIbHON BCTABKH KAXKIAOTO JIEMEHTA MPUXOIUTCS CABUTAaTh HECKOIBKO 3JIEMEHTOB;
I') OTCOPTUPOBAHHBIE HJIEMEHTHI HAKAIIJIMBAIOTCS CIPaBa.
9. B copTHpoOBKE METOIOM BCTAaBKH JJIEMEHT, BCTABJICHHBIH B YaCTUYHO OTCOPTUPOBAHHYIO
rpymnmny:
a) He Oy/IeT mepeMeIaTbes B 1ajbHEUIIEM;
0) He OyZeT cABUTATHCA BIIEBO;
B) yacTo OyJIeT mepeMeliaThbes 3a MpeAesbl FPYIIbL;
I') CTOJIKHETCS C T€M, YTO pa3Mep IPYIMIbl HEYKIOHHO YMEHbIIACTCS.
10. Onumure aaropuT™M CIOBaMHU COPTHPOBKH CIMSHHEM. Takke OTBEThT€ Ha BOIPOC:
HenoctaTok cOpTUPOBKHU CIUSHUEM - 3TO
a) HEpEeKypCUBHas IPUPOJIA;
0) GoJiee BBICOKHE 3aTpaThl MAMSTH;
B) XOTS COPTHPOBKA CIUSHHEM I0 CKOPOCTH MPEBOCXOIUT COPTUPOBKY METOJOM BCTaBOK, OHA
3HAYUTEIBHO MEJUIEHHEe OBICTPOI COPTUPOBKH;
T') CJII0)KHOCTh peaTn3aIlii.

yTBep)K,Z[CHO Ha 3aCCIaHnun Ka(I)CZLPOﬁ TCOpHUU YIIPYTI'OCTH U BBIYHCIIMTEIILHOM MaTeMaTHKH UMEHU
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3aBeayromuii kadenpoit B.1.Cropoxes
IIpenonaBarens E.B.ABarommna

Kpurepun oueHnBaHus MOAYJIbHOI0 KOHTPOJISI
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10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA

[TpoBeneHue SK3aMeHa He MPEAYCMOTPEHO.
11. OBPA3EIl TECTOBOI'O 3AJJAHUSA
TecToBoe 3a1aHKe HE TPETYCMOTPEHO.
12. KPUTEPHUU OLIEHUBAHUS

B teuenue cemecTpa 00ydaroniemMycsi BEICTaBISIOTCS 0aibl (B 00IIeH CIIOKHOCTH MaKCUMYM
100 6am10B) 3a cieayroIIKe BUABI IEATEIBHOCTH: Ja00paTopHble padOThl, MHANBUAYAIBHOE 3a/laHUe
(camocTosTenpHAS paboTa), KOHTPOJIBHBIE PA0OTHI 110 TEOPUU, MOAYTHHBIE KOHTPOIBHBIC PA0OTHI 110
TEOpUHU U MPAKTHUKE, aKTUBHOCTh HA 3aHITUSX, MHIUBUIYyalIbHbIE TBOpUYECKUE 3a7aHUs (OOHYCHbIE
Oaubr).

Pacnpeoenenue 6annos, komopule Mo2ym noay4ums cmyoeHmol
6 npoyecce uzyueHus OUCYUNIUHDL

Oprasu3zanmoHHo- CPC Bcero
y4eOnasi pabora HNuauBuayanbHasa | Moay/JabHbIH NupuBuayanbHas
CTyaeHnTa padora KOHTPOJIb TBOpYecKasi padora
Max 5 6amnos max 45 6amioB max 40 max 10 6amnos 100 6amoB
OamioB

IMOoATOTOBKA JOKJIazaa u
IMPE3CHTAllUA

IlIxana coomeemcmeus 6a17106 HaI{MOHaJleOﬁ uiKaie

Ouenka Ouenka no Onenka 1o rocy1apcTBeHHOM KaJe Ouenka no
no mkaJe | 100-0abHoM (3x3ameH, Mud pepeHIUPOBAHHBIN 324€T) rocy/1apCTBeHHOMH
ECTS mKaje mKaJje (3a4er)
A 90-100 5 (0TAM4HO) 3a4TE€HO
B 80-89 4 (xoporo) 324TEHO
C 75-79 4 (xopo110) 3a4TEHO
D 70-74 3 (YIOBJIETBOPUTETHHO) 3a4TE€HO
E 60-69 3 (YIOBJICTBOPHUTEIHLHO) 324TEHO
FX 35-59 2 (HEeyIOBJIETBOPUTEIIBHO) HE 3a4TEHO

C BO3MOHOCTBIO TOBTOPHOM CHAYH
F 0-34 2 (HEeyIOBJIETBOPUTEIIBHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TTIOBTOPHOM CAAa4M MPH YCIOBUU
00s13aTeJIbHOr0 Habopa JOMOJIHUTENBHBIX 0aJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O TPOLHECCA

Jlnst poBesieHus! JISKIIMOHHBIX 3aHATUN TpedyeTcs ayJuTopus Ha Tpymiy, 000pyaoBaHHAs
MEJIOBOM WJIM WMHTEPAaKTUBHOW JOCKOW. JlabopaTopHble 3aHATHS MPOBOISATCS B KOMIIBIOTEPHOM
Kjacce, OOOpYIOBAaHHOM KOMIIBIOTEPAMU C JIMIEH3UOHHBIM IPOIPAaMMHBIM 0OECIIEeYeHHEM,
JIOCTYTIOM K ceTH VIHTepHeT, cTojIaMu, TOCKOM.

JlaGopaTopHble 3aHATHUS TMPOBOAATCA B  KOMIIBIOTEPHOM  Kilacce, OOOPYIOBaHHOM
KOMIIbIOTEPAMH C JIMIIEH3MOHHBIM IPOrpaMMHBIM OO€CIedeHHEM, NOCTYNoM K cetu MHTrepHer,
CTONaMu, AOCKOH. [lna obecrieueHus: 1abOpaTOPHBIX 3aHATUH MO JAHHOMY KypCy HEOOXOIMMBI
koMmmbioTepsl ¢ Windows 7 PRO, Microsoft Visual Studio.
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14. PEKOMEH/OBAHHASA JIUTEPATYPA

Ne
n/n

HaumenoBanue

KoJi-Bo
IK3EeMILIAPOB
B OHOJIHMOTEKE

JouHY

Hanu4yue
3JIEKTPOHH
ol Bepcuu

B OBC

Ocnoenasa numepamypa

Buprt, H. AITOpuT™MBI U CTPYKTYpPBI TaHHBIX : HOBasi BEPCHS
s O6epona + CD / H. Bupr; nep. ¢ anr. nox pea. @. B.
TkaueBa. - MockBa : JIMK Ilpecc, 2010. - 272 c. + 1
anektpoH. ont. auck (CD-ROM).

Kanoepos C. A. IlporpamMmmupoBanue Ha s3bike C++ : yueO.
nocobue / C. A. Kanoepos ; Jlonenkwuii Harl. yH-T. - 3. 3-
e. - Jlonenx : FOro-Bocrok, 2009. - 298 c.

101

Knyr JI. 9. UckyccTBo nporpammupoBanus : Ilep. ¢ anri. T.
2 : lomyuncnennsie anroputmsl / [{. 3. Kuyr ; ITog o6m. pen.
10. B. Ko3zauenko. - 3. u3n. - M. : Buaeamc ; CII6., 2001. -
829 c. Ka67 (1) Kuyr . 3. UckyccTBO mporpaMMupOBaHus
st OBM ¢ [B 7 1.] : Tlep. ¢ anrn. T. 2 : IlonyuucneHnHbie
anroput™msl / [lep. ¢ anri. I'. I1. babenko u ap. ; [Tox pen. I'.
I1. ba6enko. - M. : Mup, 1977. - 724 c.

19

Kunyt, 1. 3. UckyccrBo nporpammupoBanus : Ilep. ¢ anra. T.
1 : Ocunosuble anroput™sl / JI. 3. Kuyrt ; ITox o6ur. pexn. HO.
B. Kozauenko. - 3. usa. - M. : Buaesamc ; CII6., 2001. - 714
c.

Kuyt 1. O. UckycctBo nmporpammupoBanus 1ist 9BM: T.1:
OcnoBuble anroputmsl / Ilep. ¢ anrn. I'. I1.babGenko, FO.
M.basikosckoro ; [Ton pen. I'. I1. babenko, B. C. llltapkmana.
- M. : Mup, 1976. - 735 c.

17

Knyt, 1. 3. UckyccrBo nporpammupoBanus : Ilep. ¢ anri. T.
3 : Coptuposka u nouck / . 3. Kuyr ; ITox o6m. pex. FO. B.
Ko3zauenko. - 2. usa. - M. : Bunsamc ; CII6., 2001. - 824 c.
Knyt [I. 3. UckyccTBO nporpammupoBanus ains OBM : [B 7
T.] : Iep. ¢ anrn. T. 3 : CoptupoBka u nouck / Ilep. ¢ anrm.
H. . Brroxosoii u ap. ; Ilox pex. FO. M. baskosckoro. - M.
: Mup, 1978. - 844 c.

23

Koponskos 1O. JI. Matemarnueckne MOAENN U aIrOPUTMBI
Ha BETBAIIMXCS CTPyKTypax. - Upkyrck : U3a-Bo UpkyT. yH-
Ta, 1994. - 80 c.

Meroanueckue yka3aHusl U 33JIaHUs 110 IPOrPaMMHUPOBAHUIO
Ha si3p1ke C++ / [coct.: C. A. Kanoepos u ap.] ; TOY BIIO
"JloHelKui HalMOHANIbHBINA yHUBepcutetT". - Jloneuk : 'OY
BIIO "lorHVY™", 2018. - 105 c.

Metoanueckue ykazaHus U 3aJIlaHHs [0 TPOTPaMMUPOBAHUIO
Ha seike C++ [DOnektponssii pecypc] / [cocT.: C. A.
Kanoepos u np.] ; 'OV BIIO "JloHeuxkuii HaMOHaIbHBIM
ynusepcutet". - Jloneuk : I'OY BIIO "JlouHVY", 2018. -
OnexTpoHHbIe AaHHbIe (1 daiin).

Jlonoanumenvnan numepamypa

[Namkos, C. b. Apudmernka ; Anaroputmsl ; CIOXKHOCT
BBIYHCIICHHH : Yueb. mocobue s cryneHtoB By30B / C.b.

11
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["amkos, B.H. Uybapukog. - 2-¢ uza. - M. : Beicm. mik., 2000.
-320 c.

10.

Coumxk [xon O. CinoxxHocTs Beruucienunii / [lep. ¢ anri. E.
I1. Jlunarosa, M. W. I'punuyka ; Iox pex. O. M. Kacum- 2 -
3aze. - M. : dakropuan, 1998. - 368 c.

11.

MaubiieB, A. V1. Anroput™bl U peKypcuBHBIE GyHKINHU / A.
N. Manbres. - 2-e u3na. - M. : Hayka, 1986. - 367 c.

12.

Y4eOHO-METOIMYECKOe TMOCOOME K H3YYCHHIO Kypca
«CHucreMHOE  TPOrpaMMHUPOBaHHE»  JUISI  CTYACHTOB
cnenuansaoctr 080202 Tlpuknagnas marematuka / CocrT.: 8 -
N.A.MomuceeHko, JI.A.Hecteposna, E.B.Apmrommna,
P.H.Heckopones. — Jonenk: JJonHY, 2004. — 146 c.

13.

Y4eOHO-MeTOIMYECKOEe IMOcOOMe K HM3YYCHHIO Kypca
«CucreMHOE  TPOrPaMMHUPOBAHHME»  JJIA  CTY/JCHTOB
crnenuansHocT 080202 Ilpuknannas marematuka / Cocrt.:
H.A .MowuceeHKo, JI.LA.Hecteposa, E.B.ABmrommna,
P.H.Heckopones, O./].@ecenko. — lonenk: JlonHY, 2006. —
150 c.

66 -

14.

Bectauk MockoBckoro ynusepcurera. Cepus 15.
BreruncnurenbHas MaTeMaTHKa U KuOepHeTuka. - M. : 13 z- 17 -
BO MockoBckoro roc. yH-ta, 1977.-2013 rr.

15.

Komnerorepnas npaktuka. [Tocobue 11st npodeccroHanos. -
Kuposorpan, 2008, 2009, 2010. (434)

16.

[TpoGnemsb! ynpaBienust 1 uHpopmatuku. - Kues: Unctutyt
kubepuetuku M. B.M. I'mynikoBa HanmonansHoit akagemun 5 -
Hayk Ykpawussl, 2007-2011.

17.

VYmopasndoomue cucrteMbl U MammHbl. - Kues: MHCTHTYT
kuOepHetuku M. B.M. I'nmymkoBa HanmonansHoit akagemun 9 -
HayK Ykpaunsl, 1995-2011.

15. UH®OPMALMOHHBIE PECYPCbI

http://www.c-cpp.ru/ - CipaBounuk mo C++

https://metanit.com/cpp/ - CripaBounuk mo C++

http://mondnr.ru/~ MunuctepcTBo 0Opa3zoBanus u Hayku JloHenkoit HapoaHoit pecryOniku
https://www.donippo.org/—~ TOY IO  «/loHerkuit  pecrnyOJMKAHCKUH  MHCTUTYT
JONOJTHUTEIBHOTO MEIarOrHIecKoro 00pa3oBaHMs»

http://ippo-vm.at.ua/ — Otnen matemaruku Jlonenxoro PUJIIIO

http://resobrnadzor.ru/ —PecnyOnukanckas ciyxk06a IO KOHTPOJIO W Haa3opy B cdepe
o0pa3oBaHUs U HAYK1

16. MPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (kopriopatusHas auuensus JOHHY Ne 46484614);
2. Microsoft Office (kopniopatusnas nunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (muensust mporpammbel DreamSpark s BbICIINX y4eOHBIX

3aBeICHUN);

4. Jlunen3uu GPL, Apache, BSD miis cBoboaHoro mporpaMmmuoro odecrneuenust: FreelLab,

Scilab, R Studio, Python, Eclipse, Free Pascal, Tries Mode, Prolog, Autusupyc Kacniepckoro,
Linux Fedora, Libre Office, Adobe Acrobat Reader, xPDF, Blender, KOMITAC-3D LT, Paint.NET,
Gimp.



https://metanit.com/cpp/
http://mondnr.ru/
https://www.donippo.org/
http://ippo-vm.at.ua/
http://resobrnadzor.ru/
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Pabouass mporpamMMa paccMOTpeHa M TEpeyTBEpXKJACHA Ha 3aceqaHuu Kadeapbl TEOopUu
YOPYTOCTH M BBIYUCIUTENIBHON MaTeMatnku uMeHu akaaemuka A.C. KocMomamuanckoro c

u3MeHeHusMu (0e3 n3menenuit) Ha 20 roJ.
IIporokon Ne or“ 7 20
3aBeayromuii. kadeapoi B.A. Ctopoxes

Pabouas mporpamMma paccMOTpeHa U IepeyTBep)kKleHa Ha 3aceqaHuu Kadeapbl TEopuu
YIOPYrOCTH W BBIYMCIUTENBbHOM MareMaTuku uMeHH akajgemuka A.C. KocMomammaHckoro c

n3MeHeHussMHu (0e3 n3meHeHui) Ha 20 TO/I.
ITporoxon Ne or“ 7 20 1.
3aBenyromuii. kKageapoii B.1. CtopoxeB

Pabouas mporpamma paccMoTpeHa M TEpPEYTBEp)KICHA Ha 3aceJaHuu Kadeapbl TEOPUHU
YIIPYrOCTH W BBIYUCIIUTEILHOW MaTeMaTuku wuMeHH akaaemuka A.C. KocMmomamuaHcKoro c

n3MeHeHusMu (0e3 n3menenunit) Ha 20 roJ.
ITporoxoi Ne or“ 7 20 1.
3aBenyromuii. kageapoii B.1. CropoxeB

Pabouass mporpamma paccMoTpeHa M TEpPEYTBEpXKICHA Ha 3aceJaHuu Kadeapbl TEOpUHU
YIIPYrOCTH W BBIYUCIUTEILHOW MaTeMaTuku wuMeHW akaaemuka A.C. KocMmomamuaHcKoro c

n3MeHeHusMu (0e3 n3menenunit) Ha 20 roJ.
ITporoxoi Ne or“ ” 20 1.
3aBenyromuii. kadgenpoi B.1. CtopoxeB

PaGouass mporpamma paccMOTpeHa W NepeyTBEp)KIeHa Ha 3acellaHuM Kadeapsl Teopuu
VIOPYrOCTH W BBIYMCIUTENbHOM MareMaTuku uMeHH akajemuka A.C. KocMmomammaHckoro c

n3MeHeHusMu (0e3 u3meHenwii) Ha 20 TO/I.
[Tporoxosn Ne or“ 7 20 1.
3aBeayromuii. kadeapoi B.1. CtopoxeB

Pabouass mporpamMMa paccMOTpeHa M IepeyTBEpXkJE€Ha Ha 3aceJaHuu Kadeapbl TEopuu
yIPYroCTH U BBIUMCIUTENPHOW MaTeMaTuku wuMeHH akaaemuka A.C. KocmomamumaHckoro c
n3MeHeHusMu (0e3 u3meHenuit) Ha 20 rog.

ITporoxoi Ne or“ 7 20 1.

3aBenyromiuii. kageapoii B.1. CtopoxeB




