Institute | Institute

COI''TACOBAHA

pelIeHUEM Y YEHOro COBETA

AHO BO «MbH

uMeHu Anatonust CoOuyakay

(mpoToko oT «25» nexadbps 2023 . Ne 6)

AKTYAJIMBUPOBAHA

penieHueM Y 4eHoro coBera

AHO BO «MBHA

uMeHu Anatonus CoOuyakay

(mpoTtoko ot «25» nexadbps 2025 r. Ne 7)

International ABTOHOMHASI HEKOMMEPYECKASI OPTAHU3ALIMS BBICIHETO OBPA3OBAHMUS

Banking MEXIYHAPOIHBII BAHKOBCKAI HTHCTUTYT UMEHU AHATOJIASI COBYAKA

YTBEPX/IEHA

MIPUKA30M pEKTOpa
AHO BO «MBA

nMeHn AHartoimst CoOuyakay
oT «29» nekadps 2023 1. Ne 56

YTBEPXKJIEHA
AKTYAJIN3MPOBAHHAS BepCHUSA
MIPUKA30M pEKTOpa

AHO BO «MBU

nMeHu Anartoimst CoOuyakay
ot «30» gexadps 2025 r. Ne 59

Pabouas nporpamMma AUCITUTIIIAHBI
«AJITOPUTMBI U CTPYKTYPHI JAHHBIX»

HaIpaBJICHUE MOATOTOBKHU
09.03.03 Ilpuknaonasn unghopmamuxa

HaIpaBJICHHOCTH (TTPOdHUIIB)
Ilpuxnaonas ungpopmamuxa 6 IKonHomuke

ypOBEHb 00pPa30BaAHUS
svicuiee oOpazoeanue - Gakanaepuam

dbopma 00yueHus
ouHasn

roJi Habopa
2024

Cankr-IletepOypr
2023

\

/
I B AOOKYMEHT NOANUCAH
SJIEKTPOHHOM NOAMUCHIO

Institute

Ceptuoukar
029D2AE30011B46997424A3587152A1CBO
HencteuteneH c 18.03.2026 no 18.06.2027
Bnageney AHO BO "MBUW MMEHW AHATOJTNA

COB4YAKA"




COJIEP)KAHME

1. HEJM OCBOEHUSA JUCHUIITIAHBL .......ccoooiiiiiiiiiiieieeeeeeeeeeeeeeeee e 3
2. MECTO JUCHUITIJIMHBI B CTPYKTYPE OCHOBHOM ITPO®ECCUOHAJIBHOMN
OBPABOBATEJIBHOM TTPOTPAMME ........oooooiivieeeieeeeeeeeeeeeeeeeees e 3
3. TIJIAHUPYEMBIE PE3VYJIbTATHI ObYUEHU A 11O AUCHUIJIMHE..................... 3
4. CTPYKTYPA U COAEP)KAHUE NUCHUIITIHBI* .....cccoooiiiiiiiiiiiieeeeeeeeee, 4
5. YYEBHO-METOJNYECKOE U UHO®OPMAIITMOHHOE OBECITEYEHUE
JIACHHITTIAHBL .......oooiiiiieeiteeee ettt ettt st ettt essseenseeseessaeenseenseennes 6
5.1 PEKOMEHTYEMAS IATEPATYP@ .vveeeuurreerurreeaureeeasreesassreeesaseeessseeesssseeessseessnsseesssssesssssneesns 6

5.2 TlepeuyeHb TUIEH3UOHHOTO U CBOOOHO PACIPOCTPAHSIEMOI0 IPOTPAMMHOTO
00ecreueHus, B T.4. OTEYECTBEHHOTO MPOUBBOMICTBA . ...cuvveeureerurreeereenueeenneeesnseesseeenseeesnseennne 6

5.3 Tlepeuensb nndopmarmonubix crpaBounbix cuctem (MCC) u coBpeMeHHBIX

npodeccuoHaNbHBIX 0a3 JAHHBIX (CIIBJL) ....uvvviiiiiiiiiieee e 7
6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE NUCIHUITIJINHGBI ................ 7
7. METOJUYECKUE YKA3AHUA IS OBYYAIOIIETOCA ITO OCBOEHUIO
JIACHHIITIFIHDBL .......ooiiiiiiieiieieee ettt sttt seae et e et e seesneeenneenseens 7
8.  OCOBEHHOCTHU OCBOEHUA JUCHUITJIMHBI 1JIA MTHBAJIMJIOB U1 JIUL] C
OI'PAHMYEHHBIMU BO3MOXHOCTSAMMU 3JIOPOBDBSA ... 8



1. IEJHA OCBOEHUA IUCHUIIJINHBI

Henn:

(bOpMPIpOBaHI/Ie y o6yqaloumxcs; 3HAaHUH OCHOBHBIX MNPUHIOUIIOB TPOCKTUPOBAHUA U aHAJIW3a
AJITOPUTMOB U CTPYKTYp MAaHHBIX, 3HAHUH OCHOBHEIX THIIOB AJITOPUTMOB, TMPUMCHACMBIX B
COBpPCMCHHOM MPOTrpaMMHUPOBAHUUN JJIA O6pa60TKI/I COOTBCTCTBYIOIINUX CTPYKTYp AAHHBIX, a TAKXKC
yMCHI/If/’I 000CHOBaHUS KOPPCKTHOCTHU AJITOPUTMOB, UX HpaKTH‘lCCKOﬁ pcaim3anunu, TeOpeTI/I‘leCKOﬁ n
3KCH€pI/IM€HTaJ'H>HOI>’I OLICHKHU HX BpeMeHHOﬁ CJIO’KHOCTHU, pPAa3BUTUC H€06XOZ[I/IMI>IX MPAKTUYCCKUX

HaBBIKOB MX NMPUMEHEHUs B Oyayniel npodeccoHaIbHOM NesITeIbHOCTH

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OCHOBHOM MPO®ECCHOHAJBHOM

OBPA3OBATEJIbHOH ITPOT'PAMMBI

Hucnummuaa 51.0.15 anropuT™bl U CTPYKTYPBI JaHHBIX OTHOCUTCS K 00s13aTebHON YacT bioka 1.

3. TUIAHUPYEMBIE PE3VJIbTATHI OBYUYEHMS 11O JUCHUTIJIMHE

Koa n
Koa u nHaumeHnoBaHue
HAUMEHOBaHHE
HHIMKATOPA T0CTHKEHUS Il1aHupyemMble pe3yJibTATHI 00y4eHUs] 0 TUCHUTLIMHE

KOMIIETEHIIN T N

KOMMeTeHIU i
BBINYCKHUKA
OIIK-7. OIIK-7.1. Ucmonp3yeT 3namov: OCHOBBI pa3pabOTKH, TECTHUPOBAHUA W OTJIAJKH
Crocoben METOABI TOCTPOCHUS U mporpaMmm
pa3zpabateiBaTh | aHAJM3a AITOPUTMOB IIPH Oco0eHHOCTH Pa3INYHBIX CTPYKTYP JAHHBIX ¥ MIPUMEHSIEMBIX
AITOPUTMBI ¥ | IPOEKTHPOBAHUU U K HAM aJITOPUTMOB
MIPOTPaMMBI, pa3paboTKe MpOrpaMMHBIX [IpuHIHITEI pean3anyu aropUTMOB 00paOOTKH JaHHBIX
MPUTOAHBIC IJIsl | CUCTEM Ymemw: wucnonp3oBaTh CpencTBa pa3paboOTKU ¥ OTIAIAKU
npaktudeckoro | OIIK-7.2. Ucnonp3yeT COBPEMEHHOUN MHTErPUPOBAHHOM CpeJibl TPOrpaMMHUPOBAHMUSI.
MIPUMEHEHUS; (hyHIaMeHTaTbHbBIE 3HAHUS IIpoekTnpoBaTh aNTOPUTMHUYECKOE pEIICHHE Ha OCHOBE

ISl peain3alii alropuTMOB
HPUTOHBIX IS
HPaKTHYECKOTO IIPUMECHEHHS
B 00acTH HHPOPMATOHHBIX
CHCTEM U TEXHOJIOTUI
OIIK-7.3. Pa3pabaTsiBaeT
aJITOPUTMBI M TIPOTPAMMBI
MIPU PELICHUH 3a1a4
pohecCHOHAIbHOMN
JEATeIIbHOCTH

BEIOpaHHOHN CTPYKTYPHI TaHHBIX

IIpoBomuTh aHANM3 TIOCTAHOBKU 3aJadydl U
ONTUMAJIBHBIC CPEJICTBA K METOJIBI PEIICHUS 3a1ad
Braoemv: HaBplkamMu mporpaMMUpPOBaHUS, OTIAJKH H
TECTUPOBAHUS AJICOPUTMOB [JIsl PELICHUS MPaKTUYECKUX
3a1a4y

HaBbikamu 3((ekTHBHON peanu3aliid 3a1ad, TPeOYOUUX
CO3J]aHUs AITOPUTMOB CIOXHBIX CTPYKTYP aHHBIX
[lInpokuM HAOOPOM TPHEMOB, METOJOB W TEXHOJIOTHMA
MIPOrpaMMHUPOBAHUS Pa3IHYHBIX 38124

BLIOUPATH

4. CTPYKTYPA U COJAEPKAHUE IUCHUILJIUHBI*

Homep n Conep:xaHue TUCHUILTUHBI O0beM TUCHUTLTUHBI
HAMMEHOBaAHUue (aKazleanecKne qachl
TeMW/ NJIU KonrakTHast paﬁOTa
pa3aeaoB/TeM 3JIT | 13 |JIP CPO
Tewma 1. MecTo yueOHOM TUCIUIUTNHBI B CHCTEME TIOJTOTOBKH 10 2 18
[onsTus HanpasieHuro. [loHsTHE anropuT™Ma U €r0 OCHOBHBIE
aNropuTMa u cBoiicTBa. CBOMCTBa anropuTMa, onpeenseMble
CTPYKTYP MaTeMaTH4YeCKH U U3 MOTpeOHOCTe! IKOHOMUKH. Pa3zpaboTka
JTAaHHBIX Y peaym3alys ajJropuTMa B BUJE MPOTPAMMBI [Tt

KoMItbioTepa. CriocoOb! 3aJaHus AJITOPUTMOB: CIIOBECHBIH,

(hopMyIIbHO-CIIOBECHBIH, OIIOK-CXEMHBIH, TICEBIOKOIOM,

CTPYKTYpPHBIMHU HarpaMMaMH U S3bIKaMU

nporpaMmmupoBanusi. OCHOBHBIE 3JIEMEHTHI 0JI0K-CXEM U
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Homep u
HaUMeHOBaHUe
TeMU/ WU
pa3aesioB/TeM

Conep:xaHue TUCHUILTUHBI

O0BLeM TUCIHUILINHBI

(axkageMHn4ecKue 4achbl)

KonTakTHas padora

3JT

113

JIP

CPO

M300pakeHUE B HUX THUITOB IIUKJIOB. CUCTEMBI CUUCIICHUSI:
JIBOMYHAS, IIECTHAAATEpUYHAS U IeCATUYHAS. AJITOPUTMBI
MepPEeBO/Ia YUCEN U3 OJHOU CUCTEMBI CUUCIICHUS B APYTYIO.
IIpencraBieHue B KOMIBIOTEPE LETBIX YUCEN U YHCEII C
riaBatoieit 3amstoi. [IpencrapneHue B KOMIBIOTEPE
TEKCTOB, U300paXKCHHMIA, 3ByKa U BUI0. [IoHATHE CTPYKTYPHI
JTAHHBIX, €€ CBI3b C 00PAOOTKOM JaHHBIX. YPOBHHU CTPYKTYD
JTAHHBIX. YPOBHHU JJAHHBIX B IPOrPaMMHUPOBAHUH.
Knaccudukanus ctpykTyp naHHbIX. Oniepaiuu HaJ
CTPYKTypamu AaHHbIX. CTPyKTYpPHOCTh JaHHBIX U
CTPYKTYpHOE MporpammupoBanue. [IpuHIMn MOy IBHOTO
MporpaMMUpOBaHus U ero npumeHenue. CoaepxaHue
MPAKTUUECKUX 3aHATUH - BBINIOTHEHNE 3a]aHUI Ha
pacrno3HaBaHHUE CBOWCTB anropuTma. Pa3paboTka u
peanuzanus anropuTMa B BUAE MPOTPaMMBI JJIsl KOMIIBIOTEpa.
- BemmonHenue 3aqanuii Ha OMUCAHUS aJITOPUTMOB, UCIIONIB3YSI
CIIOCOOBI: CIIOBECHBIH, (DOPMYIIEHO-CJIOBECHBIM, OJIOK-
CXEMHBIH, TICEBIOKO/IOM, CTPYKTYPHBIMU AHArpaMMaMu U
sI3BIKAMHU TTporpaMMupoBanus. - [IpeoOpa3oBanus
MIPEJCTABIICHUI YK CeNl U3 JECATUYHON CUCTEMbI CUUCIIEHUS B
JBOUYHYIO U HA000pOT. - BrImonHeHne 3ajaHuii Ha
(hopMyJIMpOBaHUE OMUCAHMH CTPYKTYP JaHHBIX M UX CBS3CH ¢
00paboTKOi MaHHBIX. BeIMoTHEHNE 3a1aHIH Ha
ONEPUPOBAHUE CO CTPYKTYpaMH JTaHHBIX.

Tema 2. Ananns
QITOPUTMOB

[IpoBepka npaBUIILHOCTH (BepUPHKALKS) aIrOPUTMA.
[TonsTre cnoxHOCTH anroputMa u e€ ananu3. GakTopsl,
OTpeAESAIONINE JUINTEIBHOCTD BHITIOJIHEHNS aITOPUTMA Ha
KoMmnbioTepe. CpaBHUTENbHbIE OLIEHKH aJITOPUTMOB.
Knaccugukanus anroputMoB 10 BULY QYHKIAN
TPYAOEMKOCTH. ACUMITOTHYECKUN aHannu3 QyHKIUN
TpYA0EMKOCTH. Tpya0EMKOCTb aITOPUTMOB U BPEMEHHbBIE
onieHkH. [IprmMeps! aHaM3a MPOCTHIX aNTOPUTMOB:
CYMMMPOBAHHUS JIEMEHTOB KBaJIpaTHOM MaTpHIIbI, TOMCKa
HanOOJIBILIETO HJIEMEHTa B MaccuBe. METOIUKH Iepexosa K
BpPEMEHHBIM OIICHKaM paboThl adroputMa. TeopeTudecKuil
npesien TpyA0EMKOCTH alroOpuTMOB. PeKyppeHTHbIe
COOTHOUIEHMSI U UX UCTIOJIb30BaHUE JJIs OLICHUBAHUS BPEMEHU
pabots! anroputMoB. CollepaHne MPaKTHYECKUX 3aHATHH -
Pa30op npuMepoB aHanM3a NPOCTHIX aAITOPUTMOB:
CYMMHPOBAHHUS JIEMEHTOB KBaJIpaTHOI MaTpHIIbI, TONCKa
HanOOJIBILETO JIEMEHTa B MaccuBe. - Pa30op mpumepos
BPEMEHHBIX OLIEHOK paOOThI aIrOpUTMa: MOOIEPALOHHBIH
aHanu3, MeTox I n6coHa, MeTo | MPSMOro ONpeaeIeHUs
CpeJiHero BpeMeHU. - Pa30op npumMepoB CpaBHUTENBHOTO
AHAJIN3a TPYAOEMKOCTH aJITOPUTMOB.

18

Tema 3.
BazoBrie
QJITOPUTMBI
pelleHuit 3a1au

OCHOBHBIE THITBI AITOPUTMOB: onMcanue. bazossie
LUKINYECKHE AITOPUTMBI: ONTUCaHHUE. AJITOPUTMHUYECKHE
CTpaTEeTHH: ONIMCAHNE BAPUAHTOB U OCOOCHHOCTEM.
ConepxaHue IpaKTHYECKHUX 3aHATHI - Pa30op npuMepoB
OCHOBHBIX THIIOB aJITOPUTMOB: JINHEIHOTO,
Pa3BETBISIONIETOCS C OTHBIM M HEMIOJHBIM BETBICHHEM,

20
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Homep u
HaUMeHOBaHUe
TeMU/ WU
pa3aesioB/TeM

Conep:xaHue TUCHUILTUHBI

O0beM TUCHUTIIUHBI
(axkageMHn4ecKue 4achbl)

KonTakTHas padora

3JT

113

JIP CPO

IUKIIMYECKOTO C MPEAyCIOBHEM M TIOCTyCI0BHEM. - Pazdop
NPUMEPOB 0a30BBIX IIUKIMYCCKUX aJTOPHUTMOB!
TaOyaupoBaHus QyHKLUIT; OpraHu3aluy CYCTINKA;
HAKOIUICHUS] CyMMBbI HJIM TIPOU3BEICHNUS; TOUCKA
MHHUMAJIBHOTO MJIM MaKCUMAJILHOTO YICHA
HOCJIEI0BATEIBbHOCTH, TIOMCKAa MUHUMAITLHOTO WITH
MaKCHMaJIbHOTO 3JIEMEHTA JIBYMEPHOM MaTpPUIIbl, COPTHPOBKA
3JIEMEHTOB OJTHOMEPHOT0 MaccuBa. - Pazdop
QITOPUTMHUYECKHUX CTPATETHIA: METOIbI «TPyOO CHIIBD)
(mepebop BceX BApHAHTOB); JKaIHBIC AITOPUTMBI (JJOKAIEHO
ONTHMAJIbHBIE); aJITOPUTMBI TUIA «PA3JENIAi U BIACTBYI»
(MEeKOMITO3UIIHH); IBPUCTUUCCKHUE AITOPUTMBI; aJITOPUTMBI
TIIOKMCKA C BO3BPATOM; MOMCKA METOAOM IPOO M OIINOOK;
AJITOPUTMBI CHy‘IaﬁHOFO IMOUCKa, MYPaBbUHBIC aJITOPUTMBI,
TCHECTUYCCKUEC AJITOPHUTMBI; S5BOJIOIIMOHHBIC aJITOPUTMEIL,
AJITOPUTMBI YHUCJICHHBIX HpH6HH)KCHPII7]; AJITOPUTMbI
CpaBHEHHS C 00pa3IoM.

Tema 4.
ANTOpUTMEI
HIOUCKA U
BBIOOPKH

AJNTOPUTMBI TIOCIIEIOBATEIILHOTO IMOUCKA. AJITOPUTMEI
JIBOMYHOTO TTONCKa. AnroputMbl GrOoHAYYHEBa MTOKUCKA.
ANTOPUTMBI HHTEPIOJISAIIUOHHOTO ITOUCKA. AJTOPUTMBI
MOMCKA 10 OMHAPHOMY JCpPEBY. AJITOPUTMEI TIOUCKA 110 O0pYy.
ANTOPUTMBI IONCKA XEITUPOBAHUEM. AJITOPUTMBI IIOMCKA
CJIOBECHOM WH(pOPMAIUK. AJITOPUTMBI BEIOOPKH U3 CITHCKA.
CopeprkaHre IPaKTHYECKUX 3aHATHH - Pa30op mpumepoB
ITOPUTMOB TIOCIIEIOBATENILHOTO MTOUCKA, JIBOMYHOTO ITOUCKA,
®dubdoHavuMeBa MOMCKa, MHTEPIOISIUOHHOTO ITOUCKA, TOUCKA
10 OMHAPHOMY JICPEBY.

18

Tema 5.
ANTOpUTMEI
COpPTHPOBKHU

ITonsatus n nenu coptupoBku. COPTUPOBKU MACCHUBOB U
COPTHPOBKH (aifioB, T.c. BHyTPECHHSS U BHEILHSIS
coptupoBka. TepmuHonorus. TpeboBaHus K MeTO1aM
COPTHPOBKU MaccUBOB. Mepsbl a¢dextuBHOCTH. COPTUPOBKA
NPOCTHIMU BKJIIOUeHUAMHU. COpTUPOBKA OMHAPHBIMH
BKItoueHUsIMH. COPTUPOBKA MPOCTHIM BEIOOpOM. MeTo
«my3bipbkay. LleiikepcopTrpoBka. OcOOEHHOCTH COPTHPOBKH
nocienoBaTeNbHbIX (aitnos. COpTUPOBKa MOCIEA0BATEIBHBIX
(aiinos mpsMeiM ciusiHueM. [IoHATHE 0 COPTHPOBKE
€CTECTBEHHBIM CIIMSTHUEM, MHOTOITYTEBON 1 MHOTO(a3HON
coptupoBkax. [loHsTHE ycOBEpIIIEHCTBOBAHHBIX METOI0B
coptupoBkU. COPTUPOBKA BKIIIOYECHUSMH € YOBIBAIOIIIUM
npupatienueM (coptupoBka lllenna). CoprupoBka c
MOMOIIIBIO JIepeBa (copTupoBKa Kyuei). [TupamuaansHas
coptupoBka. CopTUpOBKa C pa3zeiieHueM (ObICTpast
coptupoBka). CpaBHEHHE METOIOB COPTUPOBKHU. ComeprkaHne
MPaKTUYECKUX 3aHATUH - Pa30op mprMepoB COPTUPOBKHU
NPOCTHIMU BKJIIOUEHHUSIMH, OMHAPHBIMU BKJIIOUCHHSIMH,
MIPOCTBHIM BEIOOPOM, METOJIOM «ITy3bIpbKay, Lllelikep-
COpPTHPOBKOIL. - Paz6op npuMepoB copTUPOBKH
MOCJIEeIOBATENBHBIX (DaiiIOB IPSMBIM CITUSTHHEM,
€CTECTBEHHBIM CIIUSTHHEM, MHOT'OITYTEBOW ¥ MHOTO(a3HOH
COpPTHPOBKaMHU. - Pa30op nmpuMepoB COPTUPOBKH
BKITIOUCHUSIMH C YOBIBAIOIIM MPUpPAIICHUEM (COPTUPOBKA
enna), c OMOIBIO epeBa (COPTUPOBKA Kyueh),

18
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Homep n Conep:xaHue TUCHUILTUHBI O0beM JUCHUIITHHBI
HaNMMEHOBaHUe (akageMHYecKHe Yachl)
TeMW/ WA KonrakTHas padora
pa3aesioB/TeM 3JIT | I3 |JIP CPO
MUPAMUJAIBHOM, ¢ pasaeneHueM (ObICTPOH COPTUPOBKH).
Tewma 6. Onpenenenue nepeBa COPTUPOBKU, IPUITOKEHHS 2 2 18
JepeBbs UCIIOJIb30BaHMsl. ANTOPUTM MTOUCKA B IEPEBE COPTUPOBKHU.
COPTHPOBKH M | AJITOPUTM BCTABKHU B JIEPEBO COPTUPOBKU. AJITOPUTM
cbamancupoBaH | yAaJ€HHs U3 IepeBa COPTUPOBKH. Onpeenenue
HBIE JIEPEBbS cOaaHCHPOBAHHOTO JiepeBa. banancupoka nepesbes. ABJI-
JepeBbsl, UX OaTaHCUPOBKA, AITOPUTMBI BCTAaBKU U YIAICHUS B
Hux. KpacHo-uépHble 1epeBbs, aITOPUTMBI BCTaBKU U
yaaneHus B Hux. CopeprkaHue NpakTUYECKUX 3aHATHH -
Pa36op npuMepoB anropuTMOB ITOUCKA B IEPEBE COPTUPOBKH,
BCTaBKH B JIEPEBO COPTUPOBKH, yJAIECHUS U3 IepeBa
COPTHPOBKH. - Pa3z0op npumepoB alropuTMoB 0a1aHCHPOBKH
ABJI-nepeBbeB, BCTaBKH U yAaJICHUS B HUX. - Pa3zoop
MPUMEPOB AJITOPUTMOB BCTABKU U YJAJIEHUS B KPACHO-YEPHBIX
JIEPEBbSIX.
Tema 7. JIuneliHble CBSI3aHHBIE CIIMCKU: OJTHOHAIIPABIICHHBIEC U 20 2 18
JuHamudeckue | npynanpasnenHsie. Ouepesib, CTEK, €K — MX Peaau3aluy B
CTPYKTYpbI BUJIE MaccuBa U crucka. [{lukimnyeckue cBA3aHHbIEC CITUCKH.
AQHHBIX [IpocmoTp cesi3anHOro cnucka. OOImuKi aaropuT™
Jn00aBIIeHHUS U UCKIIFOUEHHS B CIIMCKAX, OYepesiX, CTEKaX U
nexax. PekypcuHast 00paboTka crinckoB. Conepikanue
NpaKTUIECKUX 3aHATHH - Pa30op nmpumMepoB anroputMoB
paboThI ¢ IMHEHHBIMU CBSI3AHHBIMU CTIMCKAMH:
OJTHOHATIPaBJIICHHBIMH U JIByHAaIpaBICHHBIMU. - Pa30oop
MIPUMEPOB AJITOPUTMOB peaTu3allui 04epean, CTeKa U eKa B
BH/JIE MACCUBOB U CIIUCKOB. - [Ipumeps! Ipuito:keHui,
UCTIOJIB3YIOIINX CIIMCKH, CTEKH B ouepeau. - Pazdop
MIPUMEPOB aJITOPUTMOB ITPOCMOTPA CBSI3aHHOTO CIIHCKa,
JI00aBIIEHHS U UCKIIFOUEHHSI B 0UEPEASX, PEKYPCUBHOMN
00pabOTKU CIHCKOB.
Tema 8. WrepatuBHEIil anroput™. PeKypcUBHBIN aqropuTM™. 1| 2 18
HrepatuBHbie U | PekypCHBHBIC CTPYKTYpPBI JaHHBIX. Buibl 06x0/1a OUHAPHBIX
PEKYPCHUBHEIE | nepeBbeB. CopeprkaHue NpaKTHUECKUX 3aHsITUH - Pa3zbop
aInropuTMBI NPUMEPOB UTEPATUBHBIX aJrOPUTMOB. - Pa3oop nmpumMepoB
PEKYPCHBHBIX aJTOPUTMOB. - Pa30op mpuMepoB aaropuTMoB
paboThI ¢ peKypCUBHBIMH CTPYKTypaMH AaHHBIX. - Paz0op
IPUMEPOB AITOPUTMOB 00X0/1a OMHAPHBIX JEPEBBEB.
Tema 9.I'pad | I'pad kak crpykrypa qanHbix. OCHOBHBIE ONPEICIICHUSI 1 2 18
KaK CTpyKTypa |Teopuu rpados. [Ipencraienus rpadoB B mporpamMMax c
JaHHBIX noMo1isio Matpul. [Ipunoxxenus, ncnons3yromue rpadpl Kak

CTPYKTYPBI JaHHBIX. AJITOPUTMBI 00X0/2a TpadoB: TOUCK B
[IyOuHY M IIOUCK B IIUPUHY. AJITOPUTMBI IIOUCKA
Kparyalmux mytei B rpage: anroput™ Onoiiaa U aaroputm
Heiikctpel. [locTpoenne kpaTyamx ocTOBOB rpada:
anroput™ Kpackana. Copeprkanne npakTHIeCKUX 3aHATHH -
3HAKOMCTBO C IPUIIOKEHHUSIMH, UCTIOJIL3YIOIUMHU Ipadbl Kak
CTPYKTYPHI JaHHBIX. - Pa30op mpuMepoB npeacraBiacHuit
rpa¢oB B IporpaMmax ¢ MoMOIIbI0 MaTpull. - Pa3dop
PUMEPOB aNrOPUTMOB 00X0/1a TpadoB: MoKCKa B TIAYyOUHY U
MOKCKa B IIUPUHY. - Pa30op mpuMepoB anropuTMOB MOUCKA
Kpartyaimux mytei B rpade: metogamu Proiina u JleHKCTpEL.
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Homep n Conep:xaHue TUCHUILTUHBI O0beM JUCHUIITHHBI
HaUMeHOBaHUe (akaeMH4YecKHe 4achbl)
TeMW/ WA KonrakTHas padora
pa3aesioB/TeM 3JIT | I3 |JIP CPO
- Pa36op npumepoB MocTpoeHus KpaTyalinux OCTOBOB rpada
no anroputMmy Kpackana.
Tema 10. OrnpeneneHnst OpUEHTUPOBAHHOTO, YIIOPSIOUYECHHOTO, 2 20
JlepeBbsi Kak ourapHoOTO Aepesa. [IpeacraBieHne qepeBbeB B IPOrpamMme.
YJaCTHBIC Kog Iprodepa mst rpada, anroputMer ero GOpMUPOBaHUS H
cly4dau rpaq)o}g BOCCTAHOBJICHUA rpa(ba 110 HEMY. HpeIICTaBHeHI/Ie
YHOPSIOYEHHBIX OPHEHTHPOBAHHBIX JIEPEBHEB.
IIpencrasienune OMHApPHBIX AepeBbeB. Onpenenenne B-
nepeBa. ANropuTMBI IOMCKa B B-epeBe. AJITOpUTM BCTaBKH B
B-nepeBo. Anroput™m ynanenus u3 B-nepesa
®opMma aTTecTAIMM (3a4eT C OLeHKOM):
Bcero no aucuuninue:216 | 16 | 16 | 184

*3JIT — 3aHATHA TEKIHOHHOTO THMA, [13 — BCce BUABI 3aHATHI CEMHHAPCKOTO THTIA, KPOME JTA00paTOPHBIX

pabor, JIP — ma6oparopusie pabotsl, CPO — camocTosTennbHast paboTa 00yJaronierocs

5. YYEBHO-METOJIMYECKOE U UH®OPMAIIMOHHOEOBECIIEYEHUE
JUCHMILIAHBI

5.1 Pexomenayemasi qutepatrypa

Bbubauorpaduyeckoe onucanue u3gaHus DJIeKTPOHHbIE
(aBTOp, 3ar71aBUE, BUJ, MECTOM IO/ U3TAHUS, KOJ. CTP.) pecypcnl
Tpodumos, B. B. Anroputrmuzanus ¥ mnporpammupoBaHue : yueOHuMK ais By3oB / B. B.|URL:
Tpogpumos, T. A. ITaBnosckas. — 4-¢ usn. — Mocksa : Uznatensctso FOpaiit, 2025. — 108 c. | https://urait.ru/b

— (Bricmee obpazoBanne). — ISBN 978-5-534-20430-8. — Teker :
Oo6pa3oBatenbHas mwiathopma FOpait [caiT]. —

3JIEKTPOHHBIN //

code/562040

Kypasnes, 10. U. Jluckpernsiii ananns. @opMaabHbIe CUCTEMBI U aJITOPUTMBI : YICOHHUK IS
By30B / 0. U. XKypasines, 0. A. ®nepos, M. H. Bsunbrit. — 2-e usz., ucnp. u gomn. — MocCkBa :
M3marensctBo FOpaiit, 2025. — 311 ¢. — (Bricmee oopazoBanue). — ISBN 978-5-534-06279-
3. — Texcrt : anexTponnsiit // O6pazoBarenbHas miardopma KOpaiit [caiit]. —

URL:
https://urait.ru/b
code/569447

YepmakoB, M.B. OcHOBB mNporpaMMuUpoOBaHdsl : Yy4eOHUK W TPAKTUKYM JJisi By30B/
. B. UepnakoB. — 2-e m3n. — Mocksa : UznatensctBo FOpaiit, 2025. — 196 c. — (Bericmiee
obpazoBanue). — ISBN 978-5-534-18759-5. — Texkcr : anektpoHHbId // OOpasoBaTenbHast
wiatdopma FOpaiT [caiit].

URL:
https://urait.ru/b
code/560807

0Te4eCTBEHHOI0 MPOU3BO/ICTBA
- 7-Zip
- LibreOffice
- Oducnoe npunoxenue - P7-Odwuc;
- AatuBupyc - Kaspersky Endpoint Security;

0a3 nannbix (CIIB/)

5.2 IlepeyeHb JIUIEH3HOHHOIO U CBOOOJIHO PACHPOCTPAHSIEMOIr0 MPOrPaAMMHOI0 o0ecredyeHus, B T.4.

5.3 Ilepeuennb nHpopManuoHHBIX clipaBoYHbIX cucTeM (MCC) ncoBpeMeHHbIX NPO(ecCHOHATIBHBIX

Ne Haumenoanue CIIbJ/ UCC

1. OnektponHas 6udimoteka KOpaiit - https://urait.ru/
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https://urait.ru/bcode/560807
https://urait.ru/bcode/560807

Hayunas snextponnas 6ubianorexa eLIBRARRY — www.elibrary.ru

3. Hayunas snextponnas 6ubiamnorexa KubepJlennka — www.cyberleninka.ru

Nudopmanmonno-npasosoii noptast FAPAHT.PY - https://www.garant.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUEIUCHUITJINHBI

Jns peanu3anuy JaHHOW JUCHMIUIMHBI MMEIOTCSI CIIEHUAbHBIE MOMEIICHUS IS HPOBEICHUS
3aHATUN JIEKIIMOHHOTO THMA, 3aHITHH CEMHUHApPCKOr0 TUIA, KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYpPCOBBIX pa0OT) IPYNIIOBBIX U MHAUBUIYATbHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHOMN
aTTecTalllu, a TaK)Ke TIOMEIICHUS ISl CAaMOCTOSATEIbHONU PaOOTHI.

[Tomernienust ocHaieHbl 000pyIOBaHUEM M TEXHUYECKUMHU CPEACTBAMHU O0YUYCHHUS.

[TomemeHust U1 CAMOCTOSITENTEHOM pa0OThI 00YUYAIONTNXCSl OCHAIIEHBIKOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO TOAKIIOYeHUsT K cetn "HMHTepHer" m oOecrieueHWEeM JOCTyla B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pPa30BaTENbHYIO CPEly HUHCTUTYTA.

Ayoumopusn 01a npoeedenusn 3auaAmuil 1eKYuoHHo2o muna, ayo. 40-K

Crnenmanu3upoBaHHas MeOenb, yueOHO-HATTISAHbIE TOCOOUS U TEXHUYECKHE CPECTBa O0yUeHUS:
JTUHAMUKH, TIPOEKTOP, 3KpaH, HOyTOYK/T1K

Ayoumopus 013 npogedenusn 3aHAMUI CEMUHAPCKO20 muna, , ayo. 40-K

Creunanu3upoBaHHasi MeOenb Ui JIENOBBIX WP, HAOOPHI JEMOHCTPALIMOHHOTO O0OpYIOBaHMUS,
MaKeThl, HarJisHble ydeOHble mocoOusi. Texuuueckue cpeacTBa oOydeHusi: CUCTEMHBINH OJI0OK, MOHHUTOP,
KJIaBUATYypa, MbIIIIb, TEIEBU30P.

7. METOANYECKHUE YKA3AHUA JJIS1 OBYYAIOIIETOCSI TIOOCBOEHUIO
JUCIHHAITJINHBI

[Ipucrynas K ©3y4eHUI0 JUCHHUILTUHBI, 00y4YaroneMycss HEOOXOAMMO 03HAKOMHTHCS CO CIIEIYFOIIAMHE
JIOKYMEHTaMH:

—  y4e0HO-MEeTOUYEeCKOM JOKYMEHTAIUEH;

—  JIOKaJbHBIMH HOPMATHBHBIMU aKTaMH, PETJIaMEHTUPYIOIUMH OCHOBHBIE BOIIPOCHI OpraHU3al1
W OCYIIECTBIICHUS 00pa30BaTEIHbHON NEATEILHOCTH, B TOM YHCIIE PETJIAMEHTHUPYIOIINE TIOPSIOK ITPOBEICHHS
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH Y ITPOMEKYTOUHOM aTTECTAIlUH O0yJarOIINXCS,

— Tpa(UKOM KOHCYJIbTALMH COTPYAHUKOB IPOHECCOPCKO- MPENO1aBaTENLCKOTO COCTABA.

VYpoBeHb U TiyOMHA OCBOEHUS TUCIMILIMHBI ONPEACIISIOTCS aKTUBHOM MCUCTEMaTHUECKOW paboToi
00yyJaromuxcs Ha JEKIUOHHBIX 3aHATHUSAX, 3aHATUAX CEMHUHAPCKOTO THIIA, BHITOJTHEHUEM CAMOCTOSITEILHON
paboThI, B TOM YHMCII€ B YaCTU BBIJCNICHHS HauOoJiee 3HAYMMBIX M aKTyaJbHBIX MPOOJIEM Uil JajdbHEUIIEero
u3ydeHusi. OcoObIM yCIIOBHEM Ka4eCTBEHHOT'O OCBOCHHSI TUCIUILIMHBI ABiIseTCs 3(pPeKTUBHAS OpraHu3aus
TPYAa, IO3BOJIAIONIAs pacTpe/ieUTh Y4eOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBUH € IpapuKoM yueOHOTO
npoiiecca.

[Tpy moAroTroBke K y4eOHBIM 3aHATUAM, 00yUYaIOIIUMCS NPEIOCTABISIETCABO3MOKHOCTh MOCELICHUS
KOHCYJIbTAllM  COTPYJHHMKOB  IPOQECCOPCKO-NPENOAABATENBCKOIO COCTaBa COMIACHO PAaCIHCAHUIO,
YCTaHOBJICHHOMY B Tpa(uKe KOHCYJIbTALUH.

AynuTtopHas u BHeayAuTOpHast paboTa o0yyaromuxcs JoJbKHA ObITh HalpaBieHa Ha (P OpMUPOBAHUE:

— (yHIaMEHTaIbHBIX OCHOB MUPOBO33PEHNUs, 00YUAIOIUXCsl U €CTECTBEHHOHAYYHOTO TO3HAHNUS;

— O0a3MCHBIX 3HaHWH, COOTBETCTBYIOLIMX  HANpaBIECHUIO IOArOTOBKM U  3asABJICHHOU
npohecCHOHANBLHOM 00J1acTH, (GOPMUPYIOIMIUX IENEBYI0 U MPOGECCUOHATBHYI0 OCHOBY JUIS MOATOTOBKHU
KaJ|pOB;

— 1podecCHOHATBHBIX KOMIIETCHIIMN OPUEHTHPOBAHHBIX Ha YA0BJIETBOPEHHE TOTPEOHOCTEH phIHKA
TPpyAa;

—  UHAUBUIYAIbHOM TPAEKTOPUU MOCPEACTBOM OCBOCHHS YHHKAJILHOTO HabopanpodeccnoHaIbHbIX
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KOMITETEHIIMH, JIOTIOJIHSIONIMX KOMIETEHTHOCTHYIO MOJETh OOydaromierocs, 3a CUeT OpPUEHTALUU Ha
KOHKpeTHBIENTpo(eccnoHaNbHbIe CIeMATU3UPOBAHHbIE 00JaCcTU 3HAHUM, OINpeaesieMbleNpeICTaBUTEIIMU
pBIHKA TPYa;

— METaHaBBIKOB 00y4YaroIIMXCS, TAaKMX KakK: KOMaHJHas paboTa W JIMJEPCTBO, aHAIM3 JIaHHBIX,
U POBBIEC HABBIKU, pa3padOTKa U peain3alus MPOEKTOB, MEXKKYJIbTYPHOE B3aUMO/ICHCTBHE.

8. OCOBEHHOCTH OCBOEHUS JUCHHUIIJIMHDBI 111 THBAJIUAOBH JIMI C
OI'PAHUYEHHBIMHA BO3MOXHOCTAMMU 31OPOBbsA

OOyueHne OOY4YaIOIIUXCS C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU  370POBbSI NPH HEOOXOIUMOCTH
OCYIIECTBIIICTCS Ha OCHOBE aJalTHPOBAHHON pabodvell MpOrpaMMbl C HCIOJb30BAHUEM CIICIIHATbHBIX
METOIOB OOyuYeHHsS W JIUIAKTHYECKUX MATepUAlOB, COCTABJICHHBIX C YYE€TOM OCOOCHHOCTEH
HCI/IXO(l)I/I3I/I‘-IeCKOFO pasBuUTHA, HWHIAUBHUAYAJIbHBIX BO3MOXKHOCTEHI ¥ COCTOSIHHUA 3A0POBbA TaAKHUX
oOydaromuxcst (00yJaromerocs).

B eaX OCBOCHUA y‘IeGHOﬁ ImporpaMmbl JUCHUIVIMHBI UHBAJIUAAMHU U JIMLIAMU C OT'PpaHUYCHHBIMU
BO3MOJXXHOCTSIMU 3JO0POBbA I/IHCTI/ITYT OGGCHG‘-II/IBaeT:

— 171 MHBAJIMJIOB M JIMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 370POBBS 110 3pEHUIO: Pa3MeICHHE
B JIOCTYIHBIX JJs OOYYaloIIuXcCs, SBJSIOMIMXCA CJENbIMU WM CIHA0O0BUAALIMMH, MECTax U B
aJIanITUPOBaHHON (opMe crpaBoyHOW HMH(OPMAIMK O pPACHHCAHUM Y4YEOHBIX 3aHATUH; MPHCYTCTBUE
ACCHUCTEHTAa, OKAa3bIBAIOLIETO OO0ydYaromeMycs HEOOXOAMMYIO0 TMOMOINb; BBIMYCK aJbTEPHATUBHBIX
¢dopMaTOB METOIMYECKUX MATEPUANIOB (KPYIHBIM MIPUPT UK ayanodaiiibl);

— 171 UHBAJIMJIOB U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI IO CIIYXY: HAAISKAIIUMU
3BYKOBBIMHU CpPE/ICTBaMH BOCIIPOM3BEIeHUE NH(POPMALINH;

OObyuaromuecs u3 yrciaa nHBaIua0B u il ¢ OB3 o0ecrnieueHbl eyaTHBIMU U (MIJTH ) 2JIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU pecypcaMu B popMax, aAanTHPOBAHHBIX K OIpaHUYEHUSIM UX 310poBbs. OOpa3oBaHue
00yYaromuxcst ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbSI MOKET OBITh OPraHU30BaHO KaK COBMECTHO
C IpyrMMHU 00y4aroIUMHUCS, TaK U B OT/IEIbHBIX TPYIIax.
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