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ITporpamma guciuIuiuHe "JJononHUTEIbHBIE [IABBI TEOPUU AITOPUTMOB U CTPYKTYp JaHHbIX"; 01.04.02 "IIpukiiaqHad maTeMaTlKa 1
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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[porpamMmy IvcHMIUIMHBL pa3padoTai(a)(u): AOLeHT, K.H. (noneHT) [aiinyrauHoBa A.®D. (Kadenpa TeopeTHIecKoi
KHOEPHETUKH, OT/eeHue (yH/IaMeHTaIbHON NH(OPMATUKY 1 MH(OPMAIMOHHBIX TexHosorui), Aida.Gainutdinova@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
[K-4 CriocoOeH CTPOUTh MaTeMaTUUeCKHUe MOJIEII M aHATM3UPOBATH JaHHbIE, 0OOCHOBBIBATD U
BHIOMPATH pellieHHe B IPUKJIAIHBIX 33/1a4ax

OO6yyarnInuiics, OCBOUBIINI QUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

3HaTh OCHOBHBIC AJITOPUTMBI JII/ICKpCTHOIjI ONTUMM3ALINU, CTPYKTYPbI JaHHBIX, CII0COOBI pa6OTI)I C JMHAMUYCCKUMU
CTPYKTYpaMH JAHHBIX; KAKUM 06p330M OLICHUBACTCS CJIOKHOCTDb AJITOPUTMOB, KaK pa3JINYHbIC CIIOCOOBI peanmzann
AJITOpUTMa BJIUAIOT HA CJIOKHOCTbD.

JloKeH yMeTh:

pa30MBaTh CIOKHYIO 33/1a4y HA COCTABHbIE YaCTH, aHAJM3UPOBATh CBS3HM MEX/y Pa3IMYHBIMU YaCTSIMH, UCTIOJIb30BATh
O61)CKTHO—OpI/ICHTI/IPOBaHHLIﬁ oaxond, yMeTb 1'[0)16I/IpaTl) CprKTypy JAaHHBIX [JI51 peanmaunu anropymv[a C y‘{CTOM
ONTHUMM3ALIAN €r0 CJIOKHOCTH.

IloJoKeH BIIafieTh:

HaBBIKAMH aHAJIA3a ACHMITOTUYECKOTO MOBEJCHUS PA3IMUHbIX (DYHKIIMIT; HABBIKaMU 3(p(eKTUBHON pean3aluy 3aad,
TpeOyIOIIMX CO3AHUS CIOKHBIX CTPYKTYP JaHHbBIX, YMEHHEM

peanu3oBaTh AJTOPUTMBI Iepedopa; yMEHHEM CTPOUTh 3(PEeKTUBHBIE aNTOPUTMbI 00PaOOTKH PA3INYHBIX CTPYKTYP JaHHBIX;
YMEHHEM IPOBOANTH CPABHUTEJIbHBINA aHAIM3 U OLIEHKY 3(P(PEeKTUBHOCTH BHIOPAHHBIX AJITOPUTMOB IIPU pEeLIEHUH
KOHKPETHBIX 33/1a4; YMEHHEM M HaBbIKaMH Pa3paOOTKM aJIrOPUTMOB PEIleHus 3a4a4 CO CJIOKHOW OpraHu3anyeil JaHHBIX.

IIOJI)KCH AEMOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

AHAJIM3UPOBATH CJIOKHOCTH PEHICHUS 3aJa4U B 3aBUCUMOCTU OT BLI6paHHOfI CTPYKTYPbI JaHHBIX, IPUMEHATH MTOJTYyYECHHbIC
3HAHUA Ha IMPAKTUKE.

2. MecTto nucuumiuHbl (MoayJas) B ctpykrype OIIOII BO

HanHas aucuurimHa (MoayJib) BKJioueHa B pasaen "b1.B.JIB.02.01 Juciurivael (Moayin)" oCHOBHOHN MpodheCCUOHATIbHOI
obpazoBarebHOH mporpammbl 01.04.02 "TlprkiiagHas MaTeMaTHKa U HHGOpMaTrKa (AHAIU3 JaHHBIX U €r0 TMPHIOKEHUs)" u
OTHOCHTCS K TUCHUIUTHHAM 110 BhIOOpY Yact OITOIT BO, hopmupyemMolii yaacTHUKaAMK 00pa30BaTeIbHBIX OTHOIICHUM.

OcBauBaercs Ha 1 Kypce B 2 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEeM KOJN4YeCcTBa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4alomuxcs ¢ npemnojaBareieM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO
padoTy o0yuamuxcs

O61m1asi TpyI0EMKOCTh AUCIATUTMHEI COCTABIISIET 2 3a4eTHHIX (ble) eMUHUI(bI) Ha 72 Jaca(oB).

KonrtaktHas padora - 36 yaca(oB), B TOM YHCIIe JIeKITUK - 24 yaca(oB), MpakTUdecKue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padoThl - 12 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON padoThl - 0 yaca(oB).

CamocrositesibHast paGota - 36 vaca(oB).
KouTposns (3auét / ax3amen) - 0 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJIS AUCIUIUTIHBL: 3a49€T BO 2 ceMecTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKUX YaCOB U BU10B yqe6m,1x 3aHATHN

4.1 CTpykTypa U TeMaTH4YeCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHO Pa00ThI O JUCHUILIHHE (MO/IYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 1. I'pacppl. OcHOBHBIE OnpeieNIeHus,
1 0003HaueHus1, CIOcOOH MpezcTaBieHus. O0xox B > 6 0 0 0 > 0 6
rny6uny (DFS).
7 Tema 2.UO6x011 rpacda B mupuny (BFS). 2 4 0 0 0 2 0 6
Kparuaitime nytu B rpage.
3 Tema 3. ITocTpoeHre MUHIMAIbHOTO OCHOBHOTO 2 4 0 0 0 2 0 6
JepeBa.
4. Tema 4. HaxoxaeHre MakCMMaIbHOTO TTOTOKA. 2 4 0 0 0 2 0 6
5 Tema 5. 3azaya o r’100aJIbHOM MUHUMAJILHOM 2 > 0 0 0 > 0 6
paspese.
Tema 6. 3agaua noucka MOACTPOKU B CTPOKE
6. (Pattern Matching Problem). 2 4 0 0 0 2 0 6
Toro 24 0 0 0 12 0 36

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)

Tema 1. I'pachbl. OcHOBHBIE onpe/1eJIeHHsI, 0003HAYEHHS, CIIOCOOBI npeacTaBiennsa. Ooxon B riayouny (DFS).
I'padbl. OcHOBHBIE OITpe/ie/ieH s, 0003HAUECHU S, CIIOCOOBI MPEICTABICHUSI.

O6xox B riryouny (DFS), ero ocHOBHBIE CBOWCTBA. Peanm3anusi, aHamM3, OIEHKA CIIOKHOCTH.

OrnpejiesieHue cBsA3HOCTH rpacda, MoJICUeT KOMIIOHEHT CBA3HOCTU. Pean3alius, aHaiu3, OLeHKa CJI0KHOCTH.

HepeBo o6xona B rimyouny. Knaccugukarmst ayr rpacda OTHOCHTENILHO JiepeBa 00Xoa B TITyOHHY 1)1 OPUEHTUPOBAHHBIX U
HEOPUCHTUPOBAHHBIX I'pachoB.

Tomonornueckas COPTUPOBKaA rpa(ba. Peaﬂmaunﬂ, aHaJIN3, OIECHKA CJIOKHOCTH.

OTHolIeHne B3aMMHON JOCTHXUMOCTHU B op.rpacde. KommnonenTsl cusbHoi cBszaHHocTH. [ToHATHE MeTarpada. [TocTpoenue
Mmetarpaca 3a JIuHeiiHoe BpeMsl. Peanuzanus, aHaums, OLieHKa CIOKHOCTH.

Haxoxnenne Touek couneHenus rpagda. Peanmmzanus, aHanms, oeHKa CI0KHOCTH.
Haxoxnenue Moctos rpada. Peanuzanus, aHanms, olieHKa CJIOKHOCTH.
Diineposl 06xob! rpacdos. [Toctpoenue siiepoBa 06xoxa rpaga B OMOIIBI0 00X0/1a B IITyOUHY.

Tema 2. O6xon rpacga B mupuny (BFS). KpaTuaiimmue nyru B rpace.
O6xox rpada B mmpuny (BFS) u ero ocHoBHbIe cBOicTBa. [lepeBo o6xona B mpuHy. CpaBHenue anroputmoB BES u DFS.

Kparyaiimue mytn B rpade. Mx coiictBa. Haxoxaenne kpar4ailiix myTel ¢ HOMOIIBIO 00X0/1a B MIUPUHY. AJTOPUTM
Hetikerpsl. HaxoxaeHne KpaTyanmx MmyTel B allMKINIecKHX rpadax 3a JimHeiHoe BpeMsl. Peanuzanus, aHams, oieHKa
CJIO)KHOCTH.

HaxoxaeHne kpaTyafiiux myTeil B rpaax ¢ oTpunatesbHbIMU Becamu pedep. Anroput™ benmana-Popaa. Peanmsans,
aHaJIu3, OLIEHKA CJIOKHOCTH.

Haxoxnenve kparyailmx myTeil Mex Iy AByMsl 33JaHHBIMU BepIIMHaMU. Peanmzanusi, aHaJin3, OLEHKa CII0KHOCTH.
JByHamnpaBieHHbIN anroputm JeikeTpsl. Peanuzarms, aHamu3, olieHKa CI0XKHOCTH.
Haxoxaenue kpaTyalliux myTeil Mex/1y BCeMH NapaMy BEpIIMH. AJTOpUTMbI [IKOHCOHA.

CucreMbl MOTEHIMAJIOB B 33/1a4e O KpaTYadIinX MyTsaX. AJrOpUTMbI A* HaXOKIEHUS KpaTHaiiux myTeil. Peanuzarms,
aHaJIU3, OLIEHKA CIIOXKHOCTH.

HUcnonbzoBanue masikoB (landmarks) mtst GsicTporo nmovcka Kpardaiimmx myteid. Anroputm ALT. Peanusaris, ananms, olieHKa
CJIOKHOCTH.

Tema 3. IlocTpoeHne MUHIMAJIHLHOTO OCHOBHOTO JiepeBa.

JepeBo Kak JacTHbII ciyvait rpaca. CBorictBa nepesa. [ToHaTHe MUHUMaIIBHOTO OcTOBHOTO Aepesa (MST) B3BereHHOro
rpada. O6uwmii anroputm nocrpoenusi MST. [oHsTre pa3pesa u ero coiicTsa. Jlemma 0 MUHUMAabHOM pedpe,
MIepeceKaloleM paspes.

Auroputm Kpackana nocrpoennst MST. Peanuzanus anroputma Kpackaiia ¢ MCnofib30BaHHEM CHCTEMBI HETIePECEKAIOUXCs]
MHO)ecTBa. Peanuzanus, aHanms, olieHKa CIOXHOCTH. AjroputM Kpackana ¢ UCoIb30BaHUEM CKATUS My Teil.
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Anropurm IIpuma nocrpoenus MST. Peanuzanus, aHaau3, oLeHKa CIOKHOCTH.
Anropurm Bopyeku noctpoennss MST. Peanuzanus, aHaam3, OLieHKa CIOKHOCTH.

Tema 4. HaxoxqeHHe MaKCHMAJIbHOI'0 MOTOKA.

TpaHCIOpTHBIE CETH, MOTOKH B ceTsaX. OCHOBHBIC MMOHATUS U cBONCTBa. [IoHsTHE pa3pe3a, ero cBoicTBa. Jlemma o
MaKCHMaJIbHOM IOTOKE ¥ MUHUMAJILBHOM pa3pese ¢ JIoKa3aTebcTBoM. Kputepuii MakcuManbHOCTH TIOTOKa. Anroputm Popra
daskepcoHa HAXOXKICHUS MAKCUMAJILHOTO MIOTOKA, €r0 peallu3allysl, aHaIU3 aITOPUTMA, OIIEHKa CJIOKHOCTH.

Tema 5. 3agaua o ri100aIbHOM MIHHMAJILHOM pa3pese.

3aj1aua 0 HAXOX/IEHUH rJ100ATbHOrO MUHUMATLHOTO pa3pe3a (MinCutProblem) u 0 HaXOX/IeHUM MUHUMAJILHOTO pa3pe3a
MEXLy IBYMS 3aJaHHBIMH BepinrHamy (s-t-MinCutProblem), cBsi3p Mesky ABYMs 3TUMHE 3a7adamy. HaxoxaeHne riaodaibHOro
MUHUMaJIbHOTO pa3dpe3a. AnroputM IItépa-Barnepa. Peanuzanus anroputma, aHaJIu3, OLEHKA CIIOKHOCTH.

Tema 6. 3agaua moncka noacTpoku B crpoke (Pattern Matching Problem).

3apnaya rorcka nojacTpoku B crpoke (Pattern Matching Problem): pasznndHble BapraHThI TOCTAaHOBKH. HanBHBIN aJlropuT™.
Peanmzanus, aHanus, OLeHKA CJI0KHOCTH.

[oustue npepodpadoTku. [pedukc-pyHkius, e€ onpeaeneHue u ceoricta. [loctpoenue npedukc-pyHKINK 32 JIMHEHHOEe
BpeMs, peaslu3alys, aHaIu3, olieHKa clIokHOCcTH. Anroputm Kuyra-Moppuca-IlpaTra, peanmsanus, aHau3, OLEHKa
CJIO)KHOCTH.

Z-pyHkuus, e€ onpepeseHre U cBorctBa. [loctpoeHne Z-(pyHKINN 3a IMHEWHOE BpeMs, peain3aliis, aHaIn3, OIleHKa
CIIOKHOCTH. AJITOPUTM TIOMCKA TIOACTPOKH B CTPOKE B IIOMOIIBI0 Z-(DYHKIINH.

5. lepedyeHb y4eOHO-METOAYECKOTO0 00 €eCIeYeHHS UIA CAMOCTOSITEJbHO Pa00THI 00yJaommxcs mo
JUCHUIINHE (MOLYJII0)

CamocrosiTenpHasi paboTa 00yJalomMXCsl BBITIOJIHIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYKOBOJICTBE ITpero/iaBaresisi, Ho 6e3
€ro HemocpeAcTBeHHOro yuacTtust. CamocrosTenpHas paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYI0 paOOTy Ha ayIMTOPHBIX
3aHATUSIX M HA BHEAYIUTOPHYIO CAaMOCTOSITENIbHYIO0 paboTy. CamMocTosiTesbHast paboTa 00yYaloIMXCsl BKIIOYAET KaK MOJTHOCTHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEJbHBIX TeM (Pa3/esioB) JUCHMIUIMHBI, TaK U TPOPadOTKY TeM (pa3JiesioB), OCBANBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YJaIOIIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPABOYHYIO JIMTEPATYPY, BHIIOIHSAIOT 33/1aHMsI, HATIpaBJIEHHbIE Ha 3aKpeTUIeHNne 3HaHWI M OTpabOTKy YMEHHI U HaBBIKOB,
TOTOBSTCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUIUIMHE.

OpraHu3anys caMOCTOSTEbHON padOThl 00YYAIOIIMXCS perJlaMeHTHPYeTCs HOPMaTHBHBIMU IOKyMEHTaMHU,
y4eOHO-METONYECKOI INTepaTypoOil ¥ SEKTPOHHBIMI 00Pa30BaTE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

[Nopsiiok opraHU3aluK ¥ OCYIIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH IO 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - MporpaMmam OakajlaBpuara, mporpaMmMaM ClrielMajuTeTa, IporpaMMaM MariucTparypsl (YTBEpKIEH MPUKa30M
MunncTepcTBa HayKu 1 BhIcIero oopaszosanus Poccuiickoii @eneparyn ot 6 anpesst 2021 roga Ne245)

IMucemo MunuctepcTBa odpaszobanust Poccuiickoit ®eneparu Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "OO6 akTHBU3AIMA
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIIMX YYeOHbIX 3aBe/ieHuit"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBaresibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBua BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEkKJEHHs BBICLIIETO
npodeccronanbHOro oopazosanus "Kazanckuii (ITpuBomkckuit) genepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBoskckoro) dpeaepaibHOro yHUBEpCUTeTa

MAXimal (asiropuT™sl OnricaHreM U peanm3anmeil) - https://e-maxx.ru/algo/

Aunropurwmsl, yacts I (ITpuncToHCKMit yHUBepcuTeT) - https://www.coursera.org/learn/algorithms-part2

JormonHuTenbHbIe T1aBbI anroputMoB (Anapeit CraakeBnd, Computer Science Center) - https://www.lektorium.tv/course/22926

6. ®oH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

CDOH,I[ OLCHOYHBIX CPEACTB M0 JUCHUILTIMHE (MO,IIyIIIO) BKJIIOYA€T OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUSA
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPIfI, yMCHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIC CPEACTBA HpOMC)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onae o11leHOUYHBIX CPENICTB COAEPKUTCS cieayoias HHpOopMaLus:

- COOTBETCTBHE KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHHsI 110 JUCHUILINHE (MOYJI0);

- KpUTepuu olieHuBaHus c(hOPMUPOBAHHOCTU KOMIIETEHIIHIA;

- MeXaHU3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMMCaHUe MopsAKa IPUMEHEHHS U IIPOLIEAYPHI OLIEHUBAHUS IS KaKI0TO OLIEHOUHOT'O CPEACTBa;
- KpUTepHH OIICHUBAHUS JJTsI KaXJOT0 OIIEHOYHOTO CPEJICTBA;

SAEKTPOHHBH
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- COACPIKAHNE OLUEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIAEMBIC K HCﬁCTBHHM o6yqa10u1nxc5{, AE€EMOHCTPUPYEMBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCLUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCLMILIMHBL (MOIYJIO).

7. IlepedeHnb JUTEPATYPbl, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIUIUIMHBL (MOJIYJIsl) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOH uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
IPaBOOOIAJATEISIMUA;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaroIuecs moy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILbCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIAMK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOM TOUKH MPU BBEAEHUH O0YJAIOIIMMCSI CBOETO JIOTHHA U MApOJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIN yHUBepcuTeT" . [Ipy HCONb30BaHIM TTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHNI OCHOBHOM JIMTEPaTypHl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHON JIUTepaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4uciia Jull, OJHOBPEMEHHO OCBAaMBAIOIINX JAHHYIO AUCIUILIAHY.

IlepeyeHb OCHOBHOM M JOTIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOSHMSI JUCIMIUIMHBI (MO1YJIs1), HAXOIUTCS
B [Ipusioxennu 2 k paboyel mporpaMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBoobJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U [IPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB Hayunoi 6ubmmorexun KOV,

8. Ilepeuenn pecypcoB HHGOPMAIHOHHO-TeJJ€KOMMYHUKAIIMOHHOM ceTH ""IHTEpHET'', HEO0X0JMMBIX ISt
OCBOEHHUS JUCITHILIAHBI (MO TyJIsT)

AJTOpPUTMEBI ¥ CTPYKTYPHI JaHHBIX - https://www lektorium.tv/course/22823
Bupeoneximu kypca AJIropuTMBI M CTPYKTYPHI JaHHBIX - https://yandexdataschool.ru/edu-process/courses/algorithms

Komanga B Microsoft Teams "2020-2021 y4. r. JJononHUTE bHBIE TIaBH TEOPUH AJITOPUTMOB U CTPYKTYP JAAHHBIX" -
https://teams.microsoft.com/l/team/19%3acfe864a5f3324161981093af57b14fb1%40thread.tacv2/conversations ?groupld=fb30d6fc-b88c-

OCHOBHBIE CTPYKTYPHI JAHHBIX W AJITOPUTMBI -
http://codenamecrud.ru/ruby-programming/common-data-structures-and-algorithms

9. MeTO,[[I/I‘IECKI/le YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ M0 0CBOCHHUIO NTUCITUIIJINHbI (MO,[(yJIﬂ)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

JICKOKU

Peanuzanus qaHHOM AMCUIMIUIMHBI PEATIOJAraeT Kak O4HyIo, TaK ¥ JUCTAaHIMOHHYIO (hOPMBI OOyUIEHHS.
Nzyuenne kypca '[JononHUTEbHBIE TIABBI TEOPUU aJITOPUTMOB M CTPYKTYP AaHHBIX' MMEET CBOEH IIeJIbIo JIaTh
CTyZI€HTaM YIJTyOJIeHHbIe CUCTEMaTU3UPOBAHHbBIE 3HAHMS 00 U3BECTHHIX AJITOPUTMAX JTMCKPETHOW ONTUMHU3AIINH, O
CYILIECTBYIOIIMX CTPYKTYpax JaHHbIX, UCIOJIb3YIOIMXCS B AITOPUTMAaX JJIsl pelIeHNsI 3a1a4 AUCKPETHOM
MaTeMaTHKH, 00 oreHKax 3(p(eKTUBHOCTY BHIIIOJHEHHUS] OCHOBHBIX orepatinii. OHOM U3 OCHOBHBIX 3aa4 Kypca
SIBJISIETCS] U3YyUYEHHUE CTY/IeHTaMH (DYHJaMEHTAJbHBIX aJITOPUTMOB 00pabOTKH AaHHBIX (33/1a4a IOUCKa,
COPTHPOBKA, AJITOPUTMBI Ha rpacdax, ONTUMHU3ALMOHHbIE 3a]Ja41), Pa3IMIHBIX CIIOCOO0B peajn3alivi aliropuTMOB,
OCHOBAHHBIX Ha Pa3/IMUHbIX CTPYKTYpax JAHHBIX U UX CIIOCO0aX MPEACTaBICHNs, X CPABHUTEIIbHBIN
CIIOKHOCTHOM aHau3. Kpome Toro, B paMKax Kypca IpearonaraeTcs NpoBeeHue 1a00paTOPHbIX 3aHATHH, Ha
KOTOPBIX MTPOU3BOJUTCS OTPAOOTKA MPAKTHYECKUX HABHIKOB B 00JIACTH MPOrPaMMHUPOBAHNSL, TO3BOJISIONINX Ha
TBOPYECKOM YPOBHE MPUMEHSATH 3(pheKTUBHBIE METOBI PEIeHN s 3a/1a4, BKIIOYAIOIMX B cedst aHAIN3 3a/1a4,
BBIOOp MOAXO/AIIEH CTPYKTYPHI IAHHBIX, PEAT3aIMI0 OCTPOEHHOTO aJITOPUTMa Ha OJJHOM M3 SI3bIKOB
MIPOrpaMMHUPOBAHUSI.

3T0 MOKET OBITh YCTIEIHBIM TOJIBKO MPH YCJIOBUH TIPABMIIBHOW OpraHu3aly padoThl HA KakJJOM dTare y4eOHOro
Tpoliecca: Ha JIEKIUSIX, Ha JJAOOPaTOPHBIX 3aHSTHSX, IPU MOATOTOBKE K 3aHATHSIM U 3a4€Ty, IIPU BHIOJHEHUN
MPAaKTHYECKUX 33724 U KOHTPOJIbHBIX padoT, PU CaMOCTOSATENbHOM U3yYeHHN OTIEIIbHBIX Pa3/esioB.

JleKkuMOHHBIE 3aHATHUS:

Ha nepBoM JIEKITMOHHOM 3aHSATHH 110 JAHHOW YYeOHOW JAUCIUTUTIHE HEOOXOMMO O3HAKOMUTD CTYIEHTOB C
COJIEpKAHUEM KypCa, PACKPBHITh MECTO U POJIb TUCLIUILIMHBI B COBPEMEHHOM MPOrpaMMUPOBAHUH, €€
MPaKTUYECKOe 3HaUeHNe, TPOAaHOHCUPOBATh OCHOBHBIE pa3/iesibl Kypca, MOPSIIOK ero U3y4eHusl, U3JI0KUTh
OCHOBHBIE TPeOOBaHUSI, KOTOPHIE JIOJIKHBI ObITh BHIITOJTHEHBI CTYICHTOM JIJIS IIOJIOKUTEITLHOM aTTECTAIAH 10
JAHHOMY KYpCY, JIOBECTH JI0 CTY/IEHTOB TpeOOBaHUs K 3HAHMIO MTpeMeTa, OTBETUTh Ha BOMPOCH. Kaskmoe
JIEKIIMOHHOE 3aHSITHE CJIelyeT HAUMHATh C KPaTKOrO HAIOMUHAHKS O TOM, YTO pacCMaTpUBaJIOCh B MpebIAyIIei
JIEKIIMH, TIPU STOM PEKOMEHAYETCsI IPOBECTU YCTHBIM OMPOC MO U3yUYeHHOMY MaTepuaity. Mznaraemblii Ha JIEKLIMU
TEOPETHUYECKIIA MaTeprall HEOOXOMIMO MOJKPETUIATh MPAKTHYSCKUMU MPUMEPaMU U 33/1a9aMU, 32K PETUTIONIMUA
MPaBWIbHOE MOHMMaHue Teopur. HeoOX0auMo 3a0CTpATh BHUIMAaHUE CTYICHTOB Ha BOIPOCAX CIIOKHOCTU
pean3aiuy arTOPUTMOB U BHITIOIHEHUsSI OCHOBHBIX OMleparuil Uit CTPYKTYp AaHHBIX. Heob6xomaumo o6cyxaath,
KaK MEHSIETCS CJIOKHOCTDb peau3aliy aIrOPUTMA JIJIs1 PEIeHUs] pa3/IMUHbIX 33]a4 B 3aBUCUMOCTH OT
HCIIOJIb3yEMbIX CTPYKTYP TAaHHBIX. B KOHIIE JIEKITK HEOOXOIUMO OTBETUTh Ha BO3HUKAIOIIHE BOPOckL. [lone3Ho
HWHUIMUPOBATH TUCKYCCUU MO PACCMATPUBAEMBIM BOIIPOCAM, C [1EJIbI0 IPUYUYUTh CTYIEHTOB KPUTUYECKH
OTHOCHUTBCS K TIPOLIECCY Pa3padOTKM ajrOpUTMa M BHIOOPY CTPYKTYP JaHHBIX IJ1s ero peaynsauui. [lonesHno
3aBeCTH PaboUyI0 TETPab I yUeTa MOCemaeMOCTH 3aHATHIA CTyJJeHTAMU W UX aKTUBHOCTU Ha 3aHATHIX B
COOTBETCTBYIOIIMX Oajiax.

J1a00paTOpHbIE
paboTh

Peanuzanms JaHHON AMCLMIUIMHEL ITpeJIosiaraeT Kak OuHyIo, Tak U AUCTAHIMOHHYIO (DOPMBI 00yUYEHHSI.

B Hauase 1aG0paTOpHOro 3aHATHS HEOOXOOMMO HATIOMHHUTH OCHOBHBIE TIOHSTHSI M TEOPETHUYECKHE Pe3yJIbTaThl, a
TaK)ke MPOJEMOHCTPHPOBATh MOAXO/IBI K PEIICHUIO MMPAKTHUeCKUX 3a4a4. CiemyeT npeuIoknTb BHICTYITUTh C
pelIeHNeM TeM CTY/IeHTaM, KOTOPBIE 110 TEM MJIM MHBIM IPHMUYMHAM IPOIYCTHIIX JIEKIIMOHHOE 3aHATHE WIIH
MIPOSIBJISIIOT acCUBHOCTb. LlenecooOpa3Ho B xone 0OCyKIEeHMs peLICHUS 3a1a4H 33/1aBaTh BRICTYIIAIOMIUM H
ayIUTOPUM JOTIOJHUATEbHbIE U YTOUHSIONME BOIIPOCH! C IIE/bI0 BBISICHEHHSI yPOBHSI YCBOEHHUS TEOPETUIECKHX
acIeKTOB 00Cy:XIaeMbIX MpodseM. I[1oompsATs BEICTYIUIEHHUS ¢ MECTa B BHIE KPATKHX JOTOJHEHUH 1 BOIPOCOB K
BBICTYMAIOIINM U Npenojasateso. [1o1e3H0 MpoBOAUTH IPYMIIOBBIE M MHIUBU/yaJIbHBIE KOHCYJIBTALUM CTY/IEHTOB
T10 BOIIPOCAM, BO3HUKAIOIINM Y CTYJICHTOB B XOJI€ MX MOATOTOBKM K TEKYIIEH U MPOMEKYTOUHOH aTTeCTallH MO
y4eOHOM TUCIUIUIMHE, PEKOMEHIO0BATh B IOMOLIb yYeOHbIe U Jpyrue MaTeprabl, a TAKKe CIPABOYHYIO
utepatrypy. B pamkax Kypca npemycMOTPEHO BHIIOTHEHUE PAKTUYECKHX 33/1aHUH, CBSI3aHHBIX C PEIICHUEM
3a7a4 AUCKPETHON MaTeMaTUKH. Llebio BBIMTOTHEHNST IPAKTUYECKUX 331aHNH SIBJISIETCS 3aKpeTyieHne
TEOPETUYECKUX 3HAHUIA, NOJyYeHHBIX Ha JIEKIMSX U B XOJE CAMOCTOSITEJIbHOTO N3YYeHHUs MaTepralia, oTpaboTKa
HaBBIKOB [TPUMEHEHHS TEOPETUYECKUX 3HAHMI Ha MpakTHKe. [1py BHIMOIHEHNH 3a1aHNI CTYIEHT JOJKEH
OCO3HAHHO M KPUTHYECKH ITOJOUTH K BBIOOPY aIrOpUTMa, IIOAXOIAIIEH CTPYKTYPBI JAHHBIX, peai30BaTh
JITOPUTM Ha OJJHOM M3 SI3bIKOB ITPOrpaMMHUPOBAHMUs, IPOTECTUPOBATH MPOrPaMMY Ha Pa3JIMUHBIX BXOAHBIX
JaHHBIX, YIEJIUB 0c000e BHUMaHKe MOATOTOBKE TECTOB, CIOCOOHBIX BBISIBUTh BO3MOXHBIE HEZOUYETHI KaK
JITOPUTMUYECKOTO XapaKkTepa, Tak 1 CBS3aHHbIE C TPOrPaMMHON pean3alieil anroputMa. BelmoiHeHHbIE
3a/1aHUS JOJDKHBI OBITh CIAHBI TIPENIOJABATENIO C OAPOOHBIM YCTHBIM OOBSCHEHHEM, KAKMM UMEHHO 00pa3oM
MIPOU3BOJMJICS BHIOOP aJITOPUTMA M MOAXOIAMIEH CTPYKTYPHI AAaHHBIX, KaKUe ellle BApHaHThI CTPYKTYP AaHHbBIX
OBUIO BO3MOKHO HCIIONB30BATh JUIsI JAHHOW 3a1a4H U C YYETOM KaKHUX cOOOpaKeHHUH ObLIIO OTIAHO MpeanoUYTeHIe
BBIOpaHHOM CTYJEHTOM CTPYKType AaHHBIX. CTYOEHT JOJIKEH OLEHUTh CJIOKHOCTh IOCTPOSHHOTO UM aJITOPUTMA U
OOBSCHUTD, KAKUM UMEHHO 00pa30oM JaHHasl OLEHKa CJIOKHOCTH UM IoJTydeHa. Takol Moaxo Npu3BaH HAYYHTh
CTY[IeHTA KPUTHYECKH MOAXOIUTH K CBOel paboTe, K BRIOPAHHOMY MM PELIEHHIO, C YYeTOM BO3MOKHBIX
CYLIECTBYIOIIMX AIbTEPHATHB, HAYYHTh apIyMEHTUPOBATh CBOW BRIOOD. BBINOTHEHHE MpaKTHYECKKX 3aJaHUi
HalpaBJIeHO Ha PacIIMpeHHe KPyro3opa CTy/IeHTa, IOCKOJbKY OH JIOJKEH O3HAKOMHUTBCS ¢ BO3MOKHBIMU
Croco0amMu pereH s MpodJIeMbl, ¢ OOJIBIINM CIIEKTPOM 3a7a4 JUCKPETHOH MATeMATUKH, YMETh 3aIlUIIATh
BBIOPaHHYIO TOUKY 3pEHHUSI.

Crpanyua 7 u3 11.
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CaMOCTOsI- CamocrosiTenbHas padboTa:
TenpHast padota | [IpenoaBaresb OpraHu3yeT CaMOCTOSTEIBHYIO PabOTy CTYEHTOB, OTMeYasi BOIPOCH, KOTOPbIE TOJIKHBI OBITh
M3YYeHBI CAMOCTOSTENILHO, U PeKOMEH TSI JIUTepaTypHble UCTOYHUKY. Ha 1TabopaTopHBIX 3aHSITUSX
MpernoiaBaTeib, sl 3aKPEIUIEHUs Y CTYIEHTOB MOJTy4YEeHHbIX 3HAHUI, TPeIaraeT Jyisi CaMOCTOSITEIbHOTO
BHITIOJTHEHV S YIIPAKHEHUST aHAJIOTHYHBIC TeM, KOTOPhIe ObUTM pacCCMOTpPEHbI paHee Ha 3aHAThH. Takke s
CaMOCTOSTEIBHOTO PelleHHs] MPeIaraeTcs: J0Ka3aTeIbCTBO HEKOTOPBIX YACTHBIX YTBEPKICHUM, UTO
crocoOcTByeT OoJiee rTyO0OKOMY IIOHUMAHUIO U3yYaeMO TEMbI U PA3BUTHIO AOCTPAKTHOTO MBIIIUICHHS, 4 TAKXKe
BHITIOJTHEHVE TIPAKTHUECKUX 3aJaHUI, KOTOPBIE CTYIICHT JIOJDKEH CHIATh MPEToIaBaTe 0 Ha JJa00OPaTOPHOM
3aHATUN. PenieHre mpakTHYeCKHX 3a/1a4 MpeyCMaTpUBAeT CUCTEMATHIECKYI0 CAMOCTOSITEILHYIO paboTy
CTYJICHTOB HaJ| OMIOJTHUTEIbHBIMHA MAaTEPUAIAMHU;, PA3BUTHE HABHIKOB CAMOKOHTPOJIS, CHOCOOCTBYIOIIUX
WHTEeHCHU(pHUKAIMK y4eOHOro mporiecca. M3yueHre JIeKIMOHHOTO MaTepralia 1o KOHCIIEKTY JIEKITUH TaKKe OJKHO
COIPOBOXKIATHCSI U3YUEHUEM PEKOMEHyeMOM JIUTEPATyPbl, OCHOBHOM U JOMOJHUTETbHOU. OCHOBHOM 1IEJIBIO
OpraHM3alUK CAMOCTOSITEIbHON pabOTHI CTY/ICHTOB SIBJISIETCS] CHCTEMAaTH3AIUsl U aKTUBU3AIIMsI 3HAHWI,
TTOJTyYEHHBIX UMY Ha JICKIUSIX U B IPOIecce MOJATOTOBKH K JTa00paTOPHBIM 3aHATHsM. CTyIeHTaM ClieiyeT
CTPEMUTHCS K aKTUBH3ALINY 3HAHWUI Ha 3aHATHIX U IO IPYTUM OOIIeMaTeMaTHIECKUM JUCITUTLTAHAM.
Takum 06pa3om, camocTosiTebHas paboTa M0 U3YUYESHHUIO Kypca Tpe/IoaraeT BHeayIUTOPHYI padoTy,
BKJTIOYAIOIIYIO:
1. BeinonHeHue ynpaxxHEeHUil, OCTaBJIEHHBIX Ha JOM.
2. Vzy4eHue BOIIPOCOB, OCTaBJIEHHBIX HA CAMOCTOSITENIbHOE U3YUYEHHE.
3. IloaroToBKy K 3auery.
Drarsl MOATOTOBKY K JIAOOPATOPHBIM 3aHATHSIM:
1. ITpocmoTp 3anuceil JEKIIMOHHOTO Kypca.
2. CocraBiieHHe pe3ioMe TPOUUTAHHOH IJ1aBbl COOTBETCTBYIOIIETO pa3jieia PEKOMEHyEMOIO TEOPETUUECKOro
WCTOYHVIKA JIN YIEOHUKA.
3. BeinosHeHue 3aJaHUH 110 TeMe U UX KOMMEHTUPOBaHUE.
Oco060 BaXKHBIM 3TAIOM SIBJISIETCSI pe3ioMe IMTPOYUTAHHOTO TEOPETHUECKOrO UCTOUHHKA, TAK KaK 3TO SBJISETCS
Ba)KHBIM YCJIOBHEM MOJTOTOBKHU K 3a4eTy.

3a4er ITpu noaroToBKe K 3a4eTy 0cO00e BHUMAHUE JOJDKHO YAENSATHCS CUCTEMATH3ALMK HOJTyYeHHBIX 3HaHui. [1pu
MIOATOTOBKE PEKOMEHYETCsI BOCIIOJIb30BAaThCSI KOHCTIEKTAMH JIEKLIMIA 1 TaKKe JINTEpaTypoi 13 CIMCKa OCHOBHOW
Y JOTIOJIHUTEJIBHOM JITepaTyphl. Bo3HMKaloIIMe BOPOCH, 0COOEHHO 1O TeMaM, BHIHOCHMBIM Ha
CaMOCTOSITEJIbHOE U3YUEHHE, peKOMEHyeTcst 00CyKaaTh Ha KOHCY/IbTaLUIX.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecrnedeHnst 1 HH(OPMAMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLecca MO JUCIUILIIHE
(Momy0), BKJII0Yas MepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOTI JJIsI OCYIIECTBJIEHHs 00Pa30BaTEJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHre 06pa30BaTe.III)HOFO mpornecca 1no AMCHuIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue
KOMITIOHCHTBI:

IMomelneHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICLAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) ¥ OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI
Y CTYJIbSI).

KommbioTep 1 npuHTEp ISl paclieyaTKy pa3JaTOuHBIX MATePHAIIOB.
KommnbloTepHBIil Kitacc.

12. CpeacrBa aganramuu NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUalomuXcsa HHBAJINIOB U JIHIL C
OrpaHHYeHHBIMH BO3MOIKHOCTSIMHU 3I0POBbSI

ITpn HeoOxoaUMOCTH B 00pa30BaTEIbHOM IPOLIECCE PUMEHSIOTCS CIIeAYIOIIIe METOAB! ¥ TEXHOIOTUH, O0JIeryaioIme
BOCIIpUATHE MHGOPMALMN 00YYaIOIIMMUCS MHBATUIAMH M JTULAMY C O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBBI:

- CO3J]aHMe TEKCTOBOW BEPCUH JII0OOTO HETEKCTOBOIO KOHTEHTA JIJIsl €0 BO3MOXKHOTO NPe00pa3oBaHusl B albTePHATHBHBIE
bopmbl, y10OHBIE TSI PA3IMYHBIX MTOJIb30BATENIEH;

SAEKTPOHHBH
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- CO3JaHMUEC KOHTCHTA, KOTOprﬁ MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX UJIK CTPYKTYPBI, IIPEAYCMOTPETH
BO3MOXHOCTbH MaCH_ITa6I/IpOBaHI/IH TEKCTa U H306pa)l(eHHfI 0e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTD YIIPABJICHUA
KOHTEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOKHOCTEH [JIs1 00yUaIOIIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HALIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUSIMH CIIyXa MOJTy4aid MH(OOPMALMIO BU3YATbHO, C HAPYILEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMHUPYEMBIX
JVCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAJIbHBIX JJAOOPAaTOPHUI M CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOJIOIHH IS Tlepeiaul HHpOPMALY, OPraHu3aLiy Pa3InIHbIX (hOpM
WHTEPAKTUBHON KOHTAKTHOW paboThl 00YYaIoIerocs ¢ rpernojaBaresieM, B TOM Yiciie BEOMHAPOB, KOTOPbIE MOTYT OBITh
WCTIOJTb30BAHbI AT TPOBEACHN ST BUPTYAJIBHBIX JIEKIIMI C BO3MOKHOCTBIO B3aMOJIEHCTBHSI BCEX YIACTHUKOB JUCTAHIIMOHHOTO
00y4eHHs1, IPOBEeJEHHsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAAMHU 1 3aIlUTHI BHIOIHEHHBIX PaboT, MPOBEEHUS TPEHUHIOB,
OpraHM3aLX KOJUIEKTUBHON PaboOTHI;

- IPUMEHEHHE JTUCTAHIIMOHHBIX 00pa30BaTesbHbIX TEXHOJIOTHH Il OpraHu3auy bopM TEKYIIEro ¥ MpoMeKyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIa1N 06y‘laIOH.II/IMCH WHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMe)KyTO‘IHOfI aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbBHOCTU UX CAAYUN:

- IPOJIOJKUTENIFHOCTH CIAYH 3a4€Ta WM 9K3aMeHa, TPOBOJAMMOrO B MUCbMEHHOM (opMe, - He Goliee yeM Ha 90 MUHYT;

- MPOOJKUTETBHOCTY TIOATOTOBKYM 00yJAIoOIIerocst K OTBETY Ha 3a4éTe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popme, - He
6osiee yem Ha 20 MUHYT;

- MPOIOJIKUTEILHOCTU BHICTYIUICHUSI 00YYAIOIIEerocs MPH 3aluTe KYpPCOBOM pabOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocrapiieHa B cootBeTcTBuM ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 11aHoM 1o Harpasienuio 01.04.02
"TlpukiagHast MaTeMaTuka M MH(GOpMATHKA" ¥ MAaTMCTEPCKOM porpamme " AHAJIN3 TaHHBIX M €r0 MPUIOKEHHS .
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1.Anroput™sl 1 CTPYKTYphl JaHHBIX. HoBast Bepeust st O6epona + CD / Huknaye Bupt - Mocksa: JIMK Ilpecc, 2010. - ISBN
978-5-94074-584-6 - Tekcr : anextponnsii // BC 'Koncynprant crygenta’ : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785940745846.html (mara obpamenust: 12.05.2020). - Pexxum qocryma: 1o HOAIICKE.

2. Tiokaues, H. A. C#. Aroput™sl U CTPYKTYpbI JaHHBIX: yueOHoe nocobue / H. A. Tiokaues, B. I'. XneGocrpoes. - 3-e uz.,
crep. - Cankr-Iletepoypr: Jlanp, 2018. - 232 c. - ISBN 978-5-8114-2566-2. - Tekcr : nekTpoHHbIi // JIaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/104961 (nata o6pamenus: 12.05.2020). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

3. Lapés P.10., Anropurmst u cTpykTypbl gaHHbIX (CDIO): yue6nuk / Llapés P.10. - KpacHosipck: Cubupckuii heiepasibHbIHA
ynusepcureT, 2016. - 204 c. - ISBN 978-5-7638-3388-1 - Tekcr : anexTponHslii // 9BC 'KoHcynbraHT cTygenTa’ : [caifr]. -
URL.: https://www.studentlibrary.ru/book/ISBN9785763833881.html (gata obpamenus: 12.05.2020). - Pexxum gocryna : o
TIOATIHCKE.

4. brikosa, B. B. KomOrHaTOpHBIEe alropuT™Bbl: MHOKECTBA, rpadsl, koapl/beikoBaB.B. - KpacHosipck: Cubupcekuii
(penepanbublil yHUBepeuteT, 2015. - 152 c.: ISBN 978-5-7638-3155-9. - Tekcr : anexktponHsril. - URL:
https://znanium.com/catalog/product/550333 (nara o6pamenwus: 12.05.2020). - Pexxum tocTyna : 1o MOJIIHCKe.
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1.0kynoB, C. M. [lunamuueckoe nporpamMmupoBanue : yueonoe nocooue / C. M. Okyios, O. A. Tlecros. - 3-e u3a. - Mocksa :
Jlaboparopus 3Hanuit, 2020. - 299 c. - ISBN 978-5-00101-683-0. - TekcT : 37eKTpoHHSIl // JIaHb : 3JIeKTPOHHO-OMOIHOTeUHAS
cuctema. - URL: https://e.lanbook.com/book/135554 (mata obpamenust: 12.05.2020). - Pexum noctymna: 1jis aBTOpu3.
MOJIb30BaTeNe.

2. Ctpyuenkos B.1., [luckpetHast ontumusanust. Moaenau, MeTo/bl, alTOPUTMBI PEIIEeHUs TPUKJIaHbIX 3a1a4 / CTpydYeHKOB
B.J. - Mocksa: COJIOH-TTPECC, 2016. - 192 c. - ISBN 978-5-91359-181-4 - Tekcr: anexTpoHHslii // SBC 'KoHcynbTaHT
crygeHTa'’: [caii]. - URL : https://www.studentlibrary.ru/book/ISBN9785913591814.html
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OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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