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PABOYAS ITPOT'PAMMA JUCHUITJIMHBI
b1.0.14 AaropuTmbl M CTPYKTYPbI JaHHBIX

3akperuieHa 3a kabeapoir  MHdopMaTHKU, MATEMATHKHU U (PU3UKH

VYyeOnsii itan 090302 22 UCuT.plx
Hanpasnenue:  09.03.02  UudopmanmoHHble  CUCTEMBl U
TEXHOJIOTHH

KBamudukarms Bbakaaasp

dopma 0OydyeHuss ~ OYHAast
OO6mmas Tpy10€MKOCTh 6 BET

Bunel koHTPOISL B ceMecTpax:
KonTponbsHas pabora 3, Dk3amen 3

Pacnpeueﬂeﬂne YaCcoB JUCHMILJIMHBI IO CeEMECTPaM

CemecTtp
(<Kypc>.<CemecTtp Ha 321
Kypee>) Uroro
Henens 17
Bun 3ansTuii vl | PO | v PIl
Jlexuuu 34 134 |34 |34
JlaGopatopHsie 68 |68 |68 |68
B tom uncne uHT. 8 8 8 8
Hroro ayn. 102 1102 | 102 | 102
KonrakTHas pabora 102 | 102 | 102 | 102
Cawm. pabora 60 [60 |60 |60
Yacel Ha KOHTPOJIb 54 |54 |54 |54
Hroro 216 | 216 | 216 | 216
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[Iporpammy cocraBui(m):
0.c., cm.np., Bacunvesa Jlapuca Bacunvesna
Paboyas mporpamma JUCHUTUIAHBL

AJITOPUTMBI U CTPYKTYPbI JAHHBIX
paspabotana B coorBercTBUH ¢ I'OC:

Gbez[epanLHLIﬁ Tocy,[[apCTBeHHHﬁ 06pa30BaTeJlLHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/ISI - 6aKaJIaBpI/IaT 1o

HanpasiieHuto nmoarotoBku 09.03.02 MudpopmanmoHHble CUCTEMBI M TEXHOJIOTHH (Iprka3 MuHoOpHayKH
Poccun ot 19.09.2017 r. Ne 926)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

Hamnpagnenue: 09.03.02 MudopmanmoHHbie CHCTEMBI U TEXHOJIOTHN
YTBEPKACHHOI 0 IpUKa3oM pexropa ot 17.02.2023 Ne 72.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

HNupopmaTuku, MaTeMaTHKH U (PUHKH

[Ipotokon ot 21 anpenst 2023 r. Ne 9
Cpok aeiictBus mporpammsl: 2023-2027 yu.r.

3aB. xadenpoii 'opoxos /I. b.

[Ipencenarens MK®

crapmuii npenojasarens Jlatymkuna C.B. 24 anpenst 2023 1. Ne 9
OtBercTBeHHBbIN 32 peanuzanuio OITOIT J.b. I'opoxos
JupexTop OubInoTeKn Cotnuk T.®.

Ne perucrparyn 25
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2024 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2024-2025 yaeGHOM rony Ha 3aceaHuu Kadbeapbl
HNudopmaTKu, MATEeMAaTHKH U (PU3HKH

Buecens! usmenenust/nononnenus (Ilpunoxenue )

[Iporokon ot 2024 r. Ne
3aB. kadenpoit

Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay

IIpencenarens MK®
2025 .

Pabouas mporpamMma rmepecMoTpeHa, 00CyKIeHa U 0100peHa IS

ucnonHenus B 2025-2026 yueOHOM Toy Ha 3aceIaHui Kadeaphl
HNudopmaTukyn, MaTEeMaTHKU U (PU3UKH

Buecens! msmenenust/nononnenus (Ilpunoxenue )

[Iporokom o 20251. Ne
3aB. xadenpoit

Busuposanue PIIJ] 11 ucno/sineHust B ouepeIHOM Y4eOHOM roay

IIpencenarens MK®
. 2026 .

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2026-2027 yueOHOM roay Ha 3acefaHuu kadeapsl
HNHdopmaTnku, MaTeMaTHKU U (PU3UKHA

Brecens! m3meHenust/nononaenus ([Ipunoxenue )

[Iporokom o 2026 1. Ne
3aB. kadbeapoit

BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®

- 2027 .

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2027-2028 y4eOHOM Toy Ha 3aceIaHuy Kaheapbl
HNudopmaTukn, MaTeMATHKHU U (PU3UKH

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2027 r. Ne
3aB. xadenpoi



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

dopmupoBaHKe 3HAHUH B 00JIaCTH OCHOBHBIX CTPYKTYP IIPEACTABICHHUS JAHHBIX U ITOPUTMOB 00pabOTKHM TaHHBIX,
BBIPa0OTKA MPAKTHYECKUX HABBIKOB KOHCTPYHPOBAHUS ONTHUMABHBIX alTOPUTMOB IS PEIIeHHs MPHUKIIaHbIX 3aau.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.0.14

2.1

TpeOoBaHus K IpeJBapUTE/IbHON NOATOTOBKE 00y4YaloLerocs:

2.1.1

Wndopmarnka

2.1.2

Maremaruka

2.2

I[l/lClIl/ll'I.]'[l/Il-lbl U MPAKTUKHU, JJIF KOTOPBLIX OCBOCHHUE JAHHOM JUCUHUILIMHBI (MOIlyJ'lﬂ) He00X0AHUMO KaK
npeamecTrByrouiee:

221

IIpoexTupoBaHue HHPOPMAIIMOHHBIX CHCTEM

222

HHCerTHaH MarcéMaTuKa

223

VYueOHas (mpakTHKa MO MOTYYCHUIO IEPBUUHBIX HABBIKOB HAYYHO-UCCIIEA0BATEIbCKON pabOThI)

224

BBenenne B ananu3 OOJIBIINX JaHHBIX

225

KopnopaTuBHBIE HHPOPMAUHOHHBIC CHCTEMBI

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCITUITJINHBI

(MOJYJIST)

OIIK-6: CnocodeH pa3padaTbiBaTh aJrOPHTMbI M IPOrPAMMBI, IPUTOAHbIE VISl IPAKTHYECKOr0 IPUMMEeHEeHHUsI B 00J1aCTH

l/lH(l)OpMallI/IOHHl)lX CUCTEM U TeXHO.]'[Ol"P[ﬁ;

Wupukarop 1 | OIIK-6.1. 3HaeT MeTOb! AIrOPUTMH3ALNY, A3bIKY U TEXHOJIOTMU IIPOTPaMMHUPOBAHUS, IPUTOHBIE IS

MIPaKTHYECKOT0 IPUMEHEHUS B 00J1aCTH HH(POPMALMOHHBIX CUCTEM U TEXHOIOT Uil

Wunukarop 2 [ OIIK-6.2 VYMeeT NpUMEHSTb METObI aTOPUTMU3AINH, S3bIKH M TEXHOJIOTHHU MIPOTPAMMHUPOBAHUS NIPU PEILICHUT

HpO(bCCCI/IOHaJ'IBHBIX 3ajiay B 00acTi I/IH(I)OpMaLII/IOHHBIX CHUCTEM U TEXHOJIOTHH.

Nunukatop 3 | OIIK-6.3 FmMeer HaBBIKM MPOTrpaMMHPOBAaHHUS, OTJIAIKH U TECTUPOBAHUS IPOTOTUIIOB MPOTPAMMHO-TEXHHUYECKHIX

KOMIUICKCOB 3aaa4.

B pe3yJabTaTe OCBOCHUSA TUCHUILIUHDBI Oﬁy‘lalOHIHﬁCH JOJIZKCH

3.1 |3uaTs:

3.1.1 | OCHOBHBIE CTPYKTYPHI JAHHBIX, UCTIONB3YEMbIE JUTS MPECTaBICHUS HH)OPMAIIMOHHBIX 00BEKTOB; 0COOCHHOCTH
QITOPUTMOB, IPUMEHSIEMBIX K Pa3Ind "HBIM CTPYKTYPaM AaHHBIX; METOIBI OLEHKH CI0KHOCTH B 3PPEKTHBHOCTH
QITOPUTMOB; BO3MOXXHOCTH IPUMEHEHUS] HHCTPYMEHTAIBHBIX CPEICTB JJIsl IPOrPaMMHOI peann3aluy alropuTMOB.

3.2 | YmeTh:

3.2.1 [ IpOBOAUTH CPaBHUTEIBHBIN aHAU3 U BBIOOP aITOpPUTMA AN PEIleHHs IPHUKIaIHOHN 3a1ady IpH 3aJaHHOM CTPYKType
JAHHBIX; KIacCU(PULUPOBATh 3a7auy B IpeAMETHON 00JacTu, BBIOPATh HYKHYIO CTPYKTYPY JaHHBIX, COPOCKTHPOBATh
AITOPUTMHUYECKOE PEIICHUE 3a]1a4X Ha OCHOBE BEIOPAHHOW CTPYKTYPHI JAHHBIX; PEATU30BaTh H3YUCHHBIC aJlTOPUTMBI H
CTPYKTYPHI JAHHBIX CPEICTBAMH SI3BIKOB ITPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS (CTPYKTYPHBIX, 00BEKTHO-
OpUEHTHUPOBAHHBIX), SKCIIEPUMEHTAIFHO UCCIe0BaTh 2P PEeKTUBHOCTD aNroOpuT™Ma U MPOrpaMMBI.

3.3 |Baragers:

3.3.1 | HaBBIKAMH UCTIOIB30BaHMSI TUTIOBBIX aJlTOPUTMOB, IPUTOTHBIX JJISI IIPAKTHYECKOTO IPUMEHEHHSI B 001aCTH
MH(POPMALIMOHHBIX CUCTEM U TEXHOJIOTHIT; HaBBIKaMU pa3paboTKu 3(pPEeKTUBHBIX aIrOPUTMOB U CTPYKTYP AaHHBIX;
HaBbIKAMU MPOrPaMMHUPOBAHUS, OTIAJKA U TECTUPOBAHUS IIPOIPaMM.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI (MOJXYJIS)
Kon Bun HaumenoBanue pa3nenoB u | Cemectp /| UacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanue
3aHATHSL | 3aHATHSA TemM Kypc M PaKT.
Paznen | Paspea 1. Knaccuduxanus
CTPYKTYP AAHHBIX.
1.1 Jlex OCHOBHBIE TIOHSITHSA. 3 4 OIIK-6 J1.3J11.1 0 OIIK-6.1
Knaccudukarms u kpatkas JI1.2J12.1 OIIK-6.2
XapaKTePUCTHKA CTPYKTYP J12.4J13.1 OIIK-6.3
naHHbIX. JJornueckoe u
MAaIlIMHHOE MpeICTaBIeHUE
OCHOBHBIX CTPYKTYP JAaHHBIX.
1.2 Ox3ameH | [loaroroBka u caada sK3aMeHa 3 16 OIIK-6 JIT.1J11.2 0 OIIK-6.1
JI1.3712.1 OIIK-6.2
J12.4J13.1 OIIK-6.3
Paznen | Pa3nen 2. OcHOBBI TEOpUH
AJITOPUTMOB.




2.1 Jlex OcHoBHbBIE NOHATHS. BHpl 4 OIIK-6 JI1.1J11.2 OIIK-6.1
anroputMoB. CII0KHOCTh JI1.3J12.1 OIIK-6.2
ITOPUTMOB. J2.2 OIIK-6.3
JI2.3713.1
2.2 DOx3amen |IloaroroBka u cnava sK3aMeHa 8 OIIK-6 JIL.1J11.2 OIIK-6.1
JI1.3J12.1 OIIK-6.2
J2.2 OIIK-6.3
JI2.3713.1
Paznen | Pa3spes 3. Aropurmsl
00padoTKHU JaHHBIX
Pa3IMYHBIX CTPYKTYP
3.1 Jlex CopTHpOBKA U TIOUCK. 26 OIIK-6 JIT.1JI1.2 OIIK-6.1
CrnenpanbHbIE METOIbI JI1.3J12.1 OIIK-6.2
COpPTHPOBKH U TOHUCKA. 2.4 OIIK-6.3
XamupoBaHue. MeTobl JI12.5J13.1 Jlexnus-
peleHust KOMOWHATOPHBIX BH3yaJIN3aIi
3anay. [lapannenbHpie s
ANTOPUTMBI
3.2 JIa6 Peanu3zanus anroputmMon 16 OIIK-6 JIT.1J11.2 OIIK-6.1
COPTHUPOBKH. AHaIN3 JI1.3J12.1 OIIK-6.2
3¢ (PEKTUBHOCTH aNrOPUTMOB J12.2 J12.4 OIIK-6.3
J12.5J13.1
33 JIab Peanu3zanus anroputmMon 8 OIIK-6 JI1.1 JI1.2 OIIK-6.1
IIOMCKa JI1.3J12.1 OIIK-6.2
J2.2J12.3 OIIK-6.3
.4
J12.5J13.1
34 JIa6 O6paboTka (aitoBIX 10 OIIK-6 JI1.1 J11.2 OIIK-6.1
CTPYKTYp JaHHBIX JI1.3J12.1 OIIK-6.2
2.4 OIIK-6.3
JI2.5J13.1
3.5 JIab O06paboTKa TUHAMUYECKUX 34 OIIK-6 JI.1 J11.2 OIIK-6.1
CTPYKTYp JaHHBIX JI1.3J12.1 OIIK-6.2
2.4 OIIK-6.3
JI2.5J13.1 Pa6ora B
MaJIbIX
rpyImmax
3.6 Cp IMonroroska x JIP 20 OIIK-6 JI.1J11.2 OIlIK-6.1
JI1.3J12.1 OIIK-6.2
J12.2 J12.3 OIIK-6.3
2.4
J12.5713.1
3.7 Cp BrinonHenne KOHTPOIbHOM 40 OIIK-6 JI.1J11.2 OIIK-6.1
paboThI JI1.3J12.1 OIIK-6.2
2.4 OIIK-6.3
JI2.5713.1 Pabora B
MaltbIX
rpymmax
3.8 Ox3ameH |[loaroToBka u caada sK3aMeHa 30 OIIK-6 JIT.1J11.2 OIIK-6.1
JI1.3712.1 OIIK-6.2
J12.3712.4 OIIK-6.3
J12.5J13.1

5. OBPA3OBATEJIBHBIE TEXHOJIOT'HA

TpanummonHas (penpoyKTHBHASL) TEXHOIOTHS (IPETIOaBaTellb 3HAKOMUT 00YUatOIUXCs C HOPSIKOM BBITIONHEHNS 3a/JaHus,
HaOJIOaeT 32 BHIIIOJIHEHNEM U ITPH HEOOXOMMOCTH KOPPEKTHPYET paboTy 00yJaroImXcs)

TexHONOrHsl KOMITBFOTEPHOTO 00Y4YEHHsI(MCIIONB30BAaHNE B yIeOHOM IPOIIeCce KOMIBIOTEPHBIX TEXHOJIOTHI U MPEIOCTABIISIEMBIX
UMM BO3MOXHOCTSIX (JIEKTPOHHBIE ONOIIMOTEKN))

TexHo0orus KOJIJIEKTUBHOTO B3aUMOICHCTBUS (pa60Ta B MaJIbIX rpynnax) (CaMOCTOSITCJ'IBHOC H3YyUCHUC 06y‘{a}0H.IPIMI/IC}I HOBOI'O
MaTepHraia noCpCACTBOM COTPYAHUYCCTBA B MaJIbIX I'pyIax, Ja€T BO3MOXHOCTb BCEM YUYACTHHKAM y4aCTBOBATh B pa60Te,

TMPAKTUKOBATH HABBIKA COTPYAHUYCCTBA, MEKIITMIHOCTHOTO 06IlIeHI/I$I)

O6pazoBaTenbHBIC TEXHOJIOTHH C MCIOIb30BAHNEM aKTHBHBIX METOZOB 00yUCHUS (JICKIMA-BU3YaTH3AIIH)




6. POHJ OIEHOYHbBIX CPEACTB

6.1. KoHTpoJIbHBIE BONIPOCHI M 3a/IaHUSI

KoHTpoJIbHEIE BOMPOCHI K JTabopaTopHBIM padoTam (JIP)

JIP 1. Peanuzanusi anropuTMOB COPTUPOBKHU. AHaIU3 3PPEKTUBHOCTH aIrOPUTMOB

3ajaHue: peaan3oBaTh 3aJaHHbIEC ATOPUTMBI COPTHPOBKH; HCCIEN0BATh 3P (HEKTUBHOCTD aJITOPUTMOB.
KoHTpobHEIE BOIPOCH:

1. Uro Takoe COPTUPOBKA JAHHBIX?

2. BHelHue U BHYTPEHHUE COPTUPOBKH.

3. Bunbl anropuTMoB COPTHPOBKH.

4. CyIHOCTh OCHOBHBIX aJIT'OPUTMOB COPTUPOBKHU.

5. IIporpaMMHas peaau3anus alrfOPUTMOB COPTUPOBKH.

6. CpaBHuTENbHAsA 3()(HEKTHBHOCTh AITOPUTMOB COPTHPOBKH.

JIP 2. Peanu3anus anropuTMoB IIOUCKA

3agaHue: peaqn30BaTh 3alaHHbIE aTOPUTMBI ITOUCKA.
KoHTposbHbIE BOIPOCH:

1. Buzbl anropuTMoB MOKMCKA.

2. CymHOCTb OCHOBHBIX aJlTOPUTMOB ITOHUCKA.

3. IIporpaMmHas peanu3anysl alropuTMOB MOUCKA.

4. CpaBauTenpHas 3)(HEeKTHBHOCTH AITOPUTMOB TIOHCKA.

JIP 3. O6padoTka (pailIoBBIX CTPYKTYp JaHHBIX

3ajaHue: peann3oBaTb 00pabOTKy (aMIOBBIX CTPYKTYD JaHHBIX.
KonTponbsHble BOIPOCHL:

1. Ilonsitre ¢aitna. Buast ¢aitnos.

2. OcHOBHBIE onepalyy ¢ (aiiaaMu pa3IMIHBIX THIOB.

3. IIporpaMMmHas peau3aIis aropuT™MoB 00padoTky daiinos.

JIP 4. O6paboTKa TUHAMUYECKUX CTPYKTYP JaHHBIX (paboTa B MalbIX TpyMmax - 2 yaca)
3anaHue: peaan3oBaTbh 00pabOTKy AMHAMUYECKHUX CTPYKTYp JaHHBIX.

KonTponbsHble BOIPOCHL:

. OcoOeHHOCTH AMHAMUYECKHUX CTPYKTYpP JaHHBIX.

. Bunpl AuHAMUYECKUX CTPYKTYp JaHHBIX.

. JlJormaeckas CTpyKTypa OTHOCBSI3HBIX, ABYXCBSI3HBIX JIMHEHHBIX U IUKINIECKUX CITHCKOB.
. OCHOBHBIE OTIEPAINH C TUHEHHBIMH CIIMCKaMU.

. IIporpaMMHas peanu3anus anropuTMoB 00pabOTKU TMHEHHBIX CIHCKOB.

. Jlornmueckast CTpyKTypa CTeKa.

. OCHOBHBIE OTIepaIiH CO CTEKOM.

. IIporpamMmMHas peanu3anus anropuTMOB PabOTHI CO CTEKaMH.

. Jlornueckas cTpyKTypa ouepeiu.

10. OcHOBHBIE ONIEpalliy C OYEPEABIO.

11. IlporpamMMHas peanu3anisi aTTOPUTMOB PAOOTHI C OYEPEISIMH.

O 000N Nk~ W —

6.2. TeMbl nUCbMEHHBIX padoT

Tema KOHTpONIBHOH paboThl: COBpEeMEHHBIE aJITOPUTMBI 00PaOOTKH JaHHEIX.

Lenb KOHTPOABHOM paboThL: 0000IIeHNE U YTITyOIeHNe 3HaHUH 0 AUCHUILTHHE; BEIpab0oTKa HaBBIKOB cOOpa U aHaJH3a
UH(OPMaLK OTEYECTBEHHOTO M 3apy0€KHOTO OMbITA I10 3aJaHHOW TeMaTHKe; 3aKpeIIeHHE ITPAKTHIECKUX HABBIKOB I10 BEIOOPY
CTPYKTYp DaHHBIX, 00ECIICUNBAIONINX MOCTPOCHHE 3P (HEKTUBHBIX aJTOPUTMOB 00PaOOTKH JaHHBIX

OcHOBHas TeMaTuKa:

— AnropuTMEI Ha rpadax.

— ANTOPHUTMEI Ha JICPEBbSAX.
— I'eHeTnyeckue anropuTMsl.
— XKanHble anropuTMBI.

— ANITOPHUTMBI CXKaTHA.

— AITOPHUTMBI X3MINPOBAHUSL.
u 1p.

6.3. @oH/1 OLIEHOYHBIX CPEICTB

BOHpOCbI K 3K3aMCHY

Pazgen 1. Kimaccnguxamust CTpyKTyp JaHHBIX
1. OcHoBHble noHsTHSA. Knaccudukanus u KpaTkast XapakTepUCTHKA CTPYKTYP JaHHBIX.




2. Jlorudeckoe ¥ MallTMHHOE MIPEACTABICHHE OCHOBHBIX CTPYKTYP AaHHBIX.

Paznen 2. OcHOBBI TEOPUH AITOPUTMOB
3. OcHOBHBIE MOHATHS TEOPHUU AITOPUTMOB. BHIBI anropnT™MOB.
4. AHanu3 CII0)KHOCTh aJITOPUTMOB.

Paznen 3. AnmroputMsl 00pabOTKH JaHHBIX Pa3IMYHBIX CTPYKTYP

5. Maccussl: norudeckast ¥ pusudeckas cTpykrypa. ObpalieHue k 31eMeHTaM Maccusa. Onepanuy HaJl MACCUBaMH.

6. CrierialibHble MaCCUBBI.

7. CTpoku: orn4ecKkasi CTpYKTypa M MPeACTaBICHUE CTPOK B mamATH. Orepariy HaJ CTPOKAMH.

8. 3ammcu: ormyeckoe M MalllHHOE NIpefcTaBiIeHue 3anuceil. Onepanuu Hajx 3aMHUCSAMHU. 3allUCH C BapHAHTaMU.

9. daiinoBbIe CTPYKTYPHI AAHHBIX.

10. CBsi3HbIE TMHEWHBIE CIMCKU: JIOTHYECKas CTPYKTYpa U MallIMHHOE NpescTaBiaeHue. Onepanyuu Haj CBA3HBIMU JTUHEHHBIMU
cnuckamu. [IpuMeHeHne TMHEHHBIX CIUCKOB

11. Ctexu: normueckast CTpyKTypa U MalllMHHOE TpejcTaBieHne. OCHOBHbIE onepanuy co cTekoM. CTeKH B BHIUUCIUTEIBHBIX
cucTeMax

12. Ouepenu FIFO: noruyeckas CTpykTypa U MallMHHOE IpezcTaBieHue. OCHOBHBIE ONepaliiy ¢ ouepepto. Ouepenu ¢
npuoputeraMy. O4epenn B BEIYHCIUTEIIBHBIX CHCTEMAX.

13. lepeBbsi: OCHOBHBIE ITOHATHSA U ONpeAeneHus. Buasl nepeBbeB. 3agaun, pemaeMple ¢ IPUMEHEHHUEM 3TOI CTPYKTYpBI JaHHBIX
14. JIBondHOE A€PEBO: OCHOBHBIE MOHATHS; JOTUYECKas CTPYKTypa U MalllMHHOE NpescTaBaeHre. OCHOBHbIE ONEpaLny ¢
JTBOMYHBIMH JIEPEBBSIMH.

15. lepeBo 2-3-4: OCHOBHBIE IOHATHS; JIOTHUECKas CTPYKTypa U MaIlIMHHOE TpejcTaBieHne. OCHOBHBIE ONEpaLliy € C AepeBoM 2-3
-4.

16. Coprupytoiiee nepeBo. AIrOpUTMBI COPTHPOBOK, OCHOBAHHBIE HA UCIIOJIb30BAHUH JIEPEBLEB.

17. I'pa¢sl: OCHOBHBIE TOHSTHS, BUIBI Tpad)oB. MaTpHIlEl CMEXXHOCTH W HHIUJICHTHOCTH.

18. Anroputmsl Ha rpadax.

19. BBpucTHYECKHE AITOPUTMBI.

20. 3agaga noncka. Knaccudukarms anroputMoB (METOIOB) ITONCKA.

21. AnropuT™mBl ToucKa (OCIEI0BaTeNbHBINH, OMHAPHBIH MOUCK, TOMCK 0 OMHAPHOMY AEpeBY, MOUCK XAIIHPOBAHUEM) — HA
npuMepe.

22. 3agaga coptupoBkHu. Kiraccudukanus aaropuTMoB (METOJIOB) COPTHPOBKH.

23. ANTOPUTMBI COPTHPOBKH (IIPOCTHIM BEIOOPOM, TPOCTEIM OOMEHOM — ITy3BIPEKOBAsL, IIPEACOPTHPOBKHU U CIIHSIHUS, METOT
MaKCHMYMOB, HIeHKep-COPTUPOBKA, COPTHPOBKA C TIOMOILBIO JIepeBa, MpaMHuJaabHasi COPTUPOBKA, ObICTpast COPTUPOBKA — METO
Xoapa, copruposka Illenna u 1p.) — Ha npuMepe.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPEICTB

JlabopaTopHsie paboTsl. KoHTponbHAS paboTa. DK3aMeHAHOHHEIC BOITPOCEHL.

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. PexoMenayemas Jqureparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBHI, 3ariaBue W3snarenscTBoO, Koi-Bo On. aapec
JI1. | KypHocoB BBenenue B CTpYKTYpBI U aJITOPUTMBI HoBocubupck: 1 http://ecat.brstu.ru/catalog/Pecypcbi%
1 [MT. 00pabOTKH TaHHBIX: YUCOHUK Astorpad, 2015 20cB060HOTr0%

20moctyna/Kypaocor%20M.T".%
20BBenenne%208%20cTpyKkTypb1Y%o
20u%20anroput™Mbl%2000padboTkn %o
201aHHBIX.%20Y ueOHHK. %

202015.pdf
JI1. | Meitep b. VHCTpyMEHTEI, arOPUTMEI 1 Mockga: 1 http://biblioclub.ru/index.php?
2 CTPYKTYPBI JaHHBIX HanmonansHblit page=book red&id=429033
OTKpBITHII
‘YHuBepcurer
«VHTYUT»,
2016
JI1. [[{apés P. 0., | ANrOpUTMBI U CTPYKTYPBI JaHHBIX KpacHosipck: 1 http://biblioclub.ru/index.php?
3 |IIpoxomenko |(CDIO): yueOHHK CoVy, 2016 page=book&id=497016

A.B.

7.1.2. lonoIHUTeIbHAS JUTEPATYypa

| ABTODBI, | 3arnasue | W3parenncTBoO, Koi-Bo On. aapec




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec

JI2. | Komnesa CTpYKTYypBI U aJITOPUTMBI Mocksa: 1 http://biblioclub.ru/index.php?
1 |H.B. KOMITBIOTEPHON 00pabOTKHU JTaHHBIX: MockoBCKui page=book red&id=93226
VYuebHoe mocobre, pyKOBOACTBO I10 TOCYIapCTBCHHBI
JCIUITINHE, TPAKTHKYM, TECTHI, Il yHUBEPCHUTET
yueOHasi mporpaMmma 9KOHOMHUKH,
CTATUCTHUKH U
nH(pOpPMATHKH,
2004
JI2. | PatunCKas Teopust anroputMoB: YuebHoe mocobue |Bbparck: Bpl'Y, 1 http://ecat.brstu.ru/catalog/Yuebns1e%
2 |E.B. 2011 20u%20y4e6H0-MeTomuIeckne %o

20mocob6usi/Maremaruka/Parunckan%
20E.B.Teopusa%
20anroputmoB.2011.pdf

JI2. | A6pamoB Jlex1uu 0 CIOKHOCTH aarOPUTMOB: Mockaa : 1 http://biblioclub.ru/index.php?
3 |CA. y4aeOHoe mocobme MITHMO, 2009 page=book&id=63276
JI2. | lnxn CTpyKTypHI TaHHBIX B Mockga:/IMK 1 https://ecat.brstu.ru/catalog/Pecypcei%
4 | P.Jonampg Python:HauanbsHEIH Kype: yaeOHOE IIpecc, 2022 20cBoboaHOTr0%20m0cTyma/[lnxu%
rocooue 201.Ctpyktypb1%20aanubix%208%
20Python%?20navansHEIHY%
20xypc.YI1.2022.pdf
JI2. | Axman 40 anroputMOB, KoTopsie noikeH 3aHTh | CIIB:ITurep, 1 https://ecat.brstu.ru/catalog/Pecypcei%
5 | Ampan Ka)bIi mporpaMMucT Ha Python: 2023 20cBobogHOr0%20m0cTyna/Mmpan%o
yaeOHOe mocobue 20Axman.%2040%20anropurmMoB,%

20koTopb1e%2010m1KeH%203HaTE Y0
20xaxab1it%20nporpammuct?%201a%

20Python.YT11.2023.pdf
7.1.3. MeToauueckue pa3padoTKu
ABTODBI, 3ariaBue H3narenbcTBo, Koi-Bo D11 azmpec
JI3. [ Cepebpsinast | CTpyKTYpBI U aITOPUTMBI 00pabOTKU Munck: BI'VUP, 1 http://ecat.brstu.ru/catalog/Pecypcrbi%
1 |JI.B., Mapuna | maHHBIX: y9eOHO-METOINIECKOE 2013 20cB0001HOT0%
M. mocobue 20noctyna/Cepedpsanan®20J1.B.%

20CTpykTypb1%20u%20anropuT™MsYo
20006paboTkn%20xaHHbIX.%20Y4e0.-
MeToa.%20mocobue.%202013.pdf

7.3.1 llepeyensb NporpaMMHOro odecneveHust

7.3.1.1

Adobe Acrobat Reader DC

73.1.2

LibreOffice

7.3.1.3

Chrome

73.14

Python IDLE

7.3.1.5

Python

7.3.1.6

Jupyterlab

7.3.2 llepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

73.2.1

«YHuuBepcuteTckas 6udaroTeka online»

7322

DneKTpoHHBIN KaTanor oubanotexu bpl'yY

7323

OnextponHas 6ubnuorexa bpl'y

7324

HNudopmanmonnas cuctema "ExnHoe 0OKHO TOCTyIa K 00pa3oBaTeNbHBIM pecypcam”

73.2.5

Hayunas snextponnas 6ubmmorexka eLIBRARY.RU

73.2.6

HarnmonansHast anekrponHas oubnmmoreka HOb

7.3.2.7 | YauBepcutetckas uadopmaruronnas cucrema POCCHUA (YUC POCCHA)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHBI (MOAY JIsT)
Ayputopust Hasnauenne OcHaleHne ayIuToOpHKI Bun 3angtus
2201 yuTaIbHbIN 321 Nel Kommuiekt mebenu (ocagouHbIX MECT) Cp
Crennaxu

Kommiext mebenu (mocagoyHbIX MecT) 11 Oubianorexaps
BrictaBounble mkadst

[IK 15-2500/H67/4Gb (MmonuTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)

1344

VY4eOHas ayauTopus OcHOBHOE 000pyIOBaHHE: Jlex
(mucmuieitHbIi Ki1acc) - KOMIIIEKT CEPBEPHOTO 000PYIOBaHHS JUIsl IOCTPOCHHUS TEXHUYECKOM
ApPXHUTEKTYPhl KOMIUIEKCA TEPMHUHAIBHBIX PEIICHUH B COCTaBe




TEPMHHAJIBHOTO CepBepe, TEPMHHAIBHBIX PA00YNX MECT U Nepudepuu B
cocTase:

- repmuHaibHbI cepBep Dell PowerEdge RX740XD;

- 15 Toukux xnuertoB SmartClient Mini PC (Intel CPU J1900
1.99GHzx4, 4GB);

- Beokamepa Logitech C920 PRO;

- TOCKa MHTEpaKTHBHAs ceHcopHas Smart Board SB480;

- [TIK AMD3.9 GHz, 4Gb DVD 19K - lmir.

- Ta3epHOE MHOTO(YHKIHOHAJIBHOE ycTpoicTBo Panasonic KX-
MB263;

- npuntep HP LaserJet P2035n.

VYueGHast MeOens:

- KOMILIEKT Mebenu (mocagounbix Mmect/APM) - 30/16 .

- KOMIUIEKT Mebenu (T0caouHbIX MECT) Ul MpernogaBartesis — 1 mrT.

1344 VYuebHas ayauTopus OcHOBHOE 000pyIOBaHHE: Jla6
(nucnuieitHbli Kiacc) - KOMIIIEKT CEPBEPHOT0 000PYIOBaHHs JUIsl HOCTPOCHHUS TEXHUUECKOM
APXUTEKTYpPbl KOMIUICKCA TEPMUHAIIBHBIX PELICHUH B COCTaBe
TEPMHUHAIIBHOTO CEPBEPE, TEPMHUHAIBHBIX PAOOYUX MECT H Tepudepuu B
cocTase:

- repmuHaibHBI cepep Dell PowerEdge RX740XD;

- 15 Tonkux xnuentoB SmartClient Mini PC (Intel CPU J1900
1.99GHzx4, 4GB);

- Bebkamepa Logitech C920 PRO;

- TOCKa MHTepaKTHBHAs ceHcopHas Smart Board SB480;

- I[IK AMD3.9 GHz, 4Gb DVD 19K - lmir.

- na3epHOe MHOro(YHKILHOHATIbHOE ycTpoiicTBo Panasonic KX-
MB263;

- npuntep HP LaserJet P2035n.

VYueGHast MeOens:

- KOMIUTEKT Mebenu (mocanodnsix Mect/APM) - 30/16 .

- KOMIUIEKT Mebenu (T0caouHbIX MecT) Uil MpenogaBaress — 1 mrT.

1346 VYuebHas ayauTopus OcHOBHOE 000pyIOBaHHE: Dk3aMeH
(aMCIIICHHBIN KI1acc) Cucremusiii 610k CPU 5000/RAM 2Gb/HDD250Gb/2Gb- 16 .
Mownwutop TFT 19" LG L1953S-SF- 16 mr.

WutepaxtusHas nocka SMARTBoard 6801 (77"/195,6 cm) - 1 .
IIpoexrop mynbTuMeauiinbii Topropoil Mapku "CASIO" monens XJ-
UT310WN c nacrennbiM kperuieHueM CASIO YM-80 - 1 mwr.
ITpuntep HP LaserJet P300S - 1 mrt.

KommyTtarop D-link DES1026G - 1 mt.

VYyeOHas MeOenb:

Kommaekt mebenu (mocamounbix Mmect/APM) — 32/16 mir.

Kommext me6enu (mocagoyHbIX MECT) UL MpenogaBaTens — 1 mr.

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIA)

Jlekiuu.
Hammcanue KOHCTIEKTa JIEKIIUI: KpaTKOe, MTOCIEI0BATEIbHOE N3TI0KEHNE OCHOBHBIX MTOJIOKEHHUH, POPMYITUPOBOK, BBIBOJIOB,

000011eHuit; TeXHuYecKoe opopMiIeHHe 3amuceil (MoJuepKUBaHue, BhIIEIEHUE KIIOUEBbIX CJIOB U TEPMHUHOB). AKTHBHAs paboTa Ha

JIeKLUH.
JlabopaTopHbie pabOTHI.

BrimonHeHne 3a1aHuii ¢ UCIIOIB30BaHNEM METOJHYECKUX PEKOMEHIANH M0 BHIIIOJHEHUIO JA00OPATOPHBIX paboT, o opMIIeHNEe
OTYETOB, 3aLIUTa JJAOOPATOPHBIX padoT.

CamocTrositenbHast paboTa 00ydaromuxcs.

- [lonroroBka k mabopaTopHEIM paboTaM: IpopadOTKa MaTEpHAIOB II0 TeMe JIAOOPATOPHOH PabOTHI C HCIONB30BAHIEM
PEKOMEHIyEeMOH TUTepaTyphl, KOHCIIEKTA JIEKIIHH, pecypcoB HH(POPMALMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTu MHTepHeT;
BBITIOJIHEHHE 331aHMiT; 0()OPMIICHHE OTYETOB I10 J1JADOPATOPHBIM paboTaM; HOATOTOBKA K 3alUTe JIA0OPAaTOPHBIX PadoT.

- BrimonHeHIEe KOHTPOIBHON paOOTHI: BBITOJNHEHUE 33JaHHUH C UCTIOJIH30BAaHUEM METOIMYECKHUX YKAa3aHHH 110 BEITOJIHEHHIO
KOHTPOJIBHOM pabOTHI M PEKOMEHTyeMOH JINTEpaTypsl; 0(OPMIIEHHIE OTYETA; TIOATOTOBKA K 3aIIUTE KOHTPOIBHOH paboTHI.

- [loaroroBka k 9K3aMeHy: cHCTeMaTH4YecKasi paboTa ¢ KOHCIIEKTOM JIEKI[UH: YTeHUe 3amuceil; mpoBepka TEPMUHOB C TOMOILBIO
SHIMKJIONEANH, c0Bapeil U CIPaBOYHUKOB; 0003HAYEHNE BOIPOCOB, MaTEpHall, KOTOPBIX BHI3BIBAET TPYAHOCTH; MONBITKA HAWTH
OTBET B PEKOMEHYeMbIX HCTOYHHKAX; OATOTOBKA BOIIPOCOB IIPETIOIABATEITIO, €CIIH HE yIACTCS CAMOCTOATENIFHO Pa3o0paThes B
Marepuaie.
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