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Mporpamma ancumninHbl "AnropuTMbl U CTPYKTYPbI AaHHbIX"; 09.03.04 "MMporpaMMHas uHxeHepus".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

CrpaHnua 2 13 10.




Mporpamma ancumninHbl "AnropuTMbl U CTPYKTYPbI AaHHbIX"; 09.03.04 "MMporpaMMHas uHxeHepus".

Mporpammy omucuunnnHel paspabotan(a)(n) LOUEHT, K.H. (goueHT) Cannmos d.U. (kadenpa TeopeTnyeckoi
KNBepHeTNKIN, oTaeneHne doyHaaMmeHTanbHom MHOPMAaTMKN 1 MHPOPMAaUMOHHBIX TexHonoruii), Farid.Salimov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MK-1 FOTOBHOCTb MPUMEHSTb OCHOBHbIE METOAbI I MIHCTPYMEHTbI pa3paboTku

NporpamMMHoro obecneyeHust

MK-12 CNOCOBHOCTL K hopManmnsaumm B CBOE NpeLMeTHOM 06nacTi ¢ y4eToMm
OrpaHNyYeHnn UCMosb3yeMblX METOOOB UCCNenoBaHNs

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):
JonxeH 3HaTb:

- OCHOBHblE 06'beKTbI, n3yvyaemble B Kypce ',D,I/ICerTHaFI maTtemaTuka'

- MOHMMATb PONb abCTPaKTHBIX CTPYKTYP AaHHbIX MPU MOCTPOEHNMN anropUTMOB, KaK BbIBOP CTPYKTYpPbl AaHHbBIX BIMSET
Ha CNOXHOCTb peanu3aunm 3agasu

- obnapatb TeopeTn4eCKkMMn 3HaHNAMN 06 OCHOBHbIX CTPYKTYypax OaHHbIX, yMEeTb pa60TaTb C ANHaMmn4ecknmmn
CTPYKTYpaMun OaHHbIX

- OPVEHTNPOBATLCS B BOMPOCAX OLEHKU CNOXHOCTM anropuTtMoB, CPaBHMBATbL PasnnyHble cnocobbl peanuaauum
anropmutma no CrnoXHoCTu
JonxeH ymeTb:

- pa3brBaTth CNOXHY 3afaqy Ha COCTaBHbIE YacTy, aHaNU3MPOBaTh CBS3U MEXAY PasfMyYHbIMU YaCTsSMK,
MCMoNb30BaTh 06 bEKTHO-OPUEHTMPOBAHHbIN NOAXOA;

JlonxeH BnaneTb:

- HaBblKaMM aHanM3a acCUMNTOTUYECKOrO MOBEAEHUS PA3NNYHBIX (OYHKLIMIA

- HaBblkaMu adpPeKTNBHON peannaaummn 3anad, Tpedbyrowmx co3aaHns CNoOXHbIX CTPYKTYP AaHHbIX, YMETb
peann3oBaTtb anroputmel nepebopa

JonxeH 0eMOHCTPUPOBaTb CMOCOBHOCTb Y FOTOBHOCTb:

B pe3ynbrarte N3y4eHnsa oucunninHbl CTyaeHT 0O0/1XKEeH 3HAaTb OCHOBHbIE allTOPUTMbI U YMETb NMPUMEHATb X B
ﬂpaKTMLIeCKOIZ nNeAaATeNbHOCTN.

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

[aHHas oncumnnuHa (Mogynb) BkAtodeHa B pasgen "B1.B.0OL.2 OucumnamHel (Mogynm)" OCHOBHOW NMPOdeccnoHanbHoM
obpaszoBatenbHoii nporpammel 09.03.04 "MporpamMmHas nHxeHepus (TexHonornm paspaboTky MHOPMALMOHHbIX
cmcTem)" 1 0THOCUTCS K 06513aTeNbHbIM AUCLIMINHAM.

OcBanBaetcs Ha 1 Kypce B 2 CeMecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblgeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasaresnem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboty obyuatlomxcs

O6was TpynoeMKOCTb ANCLIMIINHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuML(bl) Ha 216 yaca(oB).

KoHTakTHas paboTa - 72 4aca(oB), B TOM 4ucie nekuun - 36 yaca(os), npakTnyeckne 3aHsaTus - 0 yaca(os),
nabopatopHbie paboTbl - 36 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTositensHas pabota - 108 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3K3aMEH BO 2 CEMECTPE.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONIMYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)

am PAEKTPOHHBH
Crpanuua 3 n3 10. Bl YHHBEPCHTET
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Mporpamma ancumninHbl "AnropuTMbl U CTPYKTYPbI AaHHbIX"; 09.03.04 "MMporpaMMHas uHxeHepus".

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumnnuHbl / WX TPYA0EeMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTnyeckunelabopatopHbie)
Jlekumn 3aHATUSA pab6orthbl

Tema 1. lMprMepbl aOPEKTUBHON

1 |Peanmaaumn HekoTOpbIX 3aAa4 ¢ > 4 0 5 6

" |aHann3oM NoaxoaswWwmx CTPYKTyp

IaHHbIX

5 Tema 2. OCHOBHblE BbIHUCAUTENbHbBIE 5 > 0 5 4

" [monenun

Tema 3. OcHoBbl aHanM3a

3. [anroputmoB. PasnuyHblie oueHkun 2 2 0 2 6
agoPeKTUBHOCTM anropnTMOB.
Tema 4. CnoXHOCTb 324a4 U HUXHWE

4. loueHkn. TpyoHopewaemble 3aaqn 1 2 2 0 2 8
NP-nonHota
Tema 5. Tunbl AaHHbIX 1 CTPYKTYPbI

5. LaHHbIX. ABCTPaKTHbIE TWMbI AAHHbBIX 2 2 0 4 4
Tema 6. NocTpoeHne moaenu

6. |3apaun. NpouenypHasa abctpakums un 2 2 0 2 4
abcTpakumst AaHHbIX
Tema 7. CTpyKTYypbl AaHHbIX Kak

7. |cnocobbl npeactasneHns ATI: 2 2 0 4 4
NMHEWHbIE CTPYKTYpPbI
Tema 8. CTpyKTypbl AaHHbIX Kak

8. [cnocobbl npenctaenexnns AT 2 4 0 4 14
HENMHelHble CTPYKTYpbl
Tema 9. XewmposaHue, BbIGOp

9. PYHKLMM XeWwmnpoBaHus 2 2 0 2 6
Tema 10. dyHoamMeHTanbHbIE 3a8a4u:
3ajaya novcka anemeHTa B

10. MHOXECTBE. ABOUYHbIV MOWCK. 2 2 0 2 4
3apaya ouHaMmM4eckoro novcka.

11.[Tema 11. lNopsagkoBbie CTATUCTMKM 2 2 0 1 2
Tema 12. 3apaya COpPTUPOBKMN.

12.|CpaBHUTENBHBI aHaNM3 anropuTMoB 2 2 0 1 12
COPTUPOBKM
Tema 13. 3agaya nocTpoeHns

13. BbINYK/0#A 060N04KM. 2 2 0 2 10
Tema 14. MeToabl pazpaboTku

14. anropuTtMos 2 2 0 2 8
Tema 15. BeicTpoe npeobpasoBaHme

15. Dypoe 2 2 0 2 8
Tema 16. Metogpl peweHus

16.|nepebopHbIX 3aaad, NPUbANXeHHbIe 2 2 0 2 8
anropuTMbl
Ntoro 36 0 36 108

4.2 CopepxaHue auCUUMIUHLI (MOBYNS)
Tema 1. MNMpumepbl achhekTUBHON peannsauum HEKOTOPbIX 3a4ay C aHa/IM30M NOAXOASLLLUX CTPYKTYP AaHHbIX

Ha npumepe 3anay BbIYMCNEHME N YNeHa NocnenoBaTenbHOCTM PuboHauum, nocTpoeHue psaa dappes, kapMaHHO
COPTMPOBKWU NOCNEenoBaTENbHOCTEN OAMHAKOBOW ANUHBI, METO4A NMOCTPOEHNS CBA3HON CeTun (3amaya
"O6beanHUTb-Hantin") pasbupatotcsa pasnnyHbie cnocobbl anropuTMNYECKOro peweHunst aTux 3adad, aHanuanpyoTcs
noaxonsime CTPyKTypbl AaHHbIX.
Tema 2. OCHOBHbIe BbIYUC/INTE/IbHbIE MO4EeNn
Paccmatpusariotcsa pasnmyHbie Mogeny BblYMcneHunia: MawmuHbl TotopuHra, PACI], PAM, HeBeTBSWMECS NporpaMmbl,
6V TOBbIE BBIYMCIEHNS, LEPEBBS PELLEHWIA, MPOBOANTCS CPABHUTENbHbIN aHANN3 Pa3nnYHbIX MOLENEI.

Tema 3. OcHOBbI aHanu3a anropuTMoB. PasnnyHble oL,eHKU 3chpeKTUBHOCTN airOpUTMOB.

CrpaHunua 4 13 10.
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Mporpamma ancumninHbl "AnropuTMbl U CTPYKTYPbI AaHHbIX"; 09.03.04 "MMporpaMMHas uHxeHepus".

PaCCMOTpeHbI pas3nnyHble NoaxXoAbl OLEHKN BpeMeHHOI7I 3P EKTUBHOCTI anropuTMa. OueHka Hamxyauero cny4yas,
OuUeHKa cpenHero BpemMeHun pa6OTbI, aMOpPTU3aUMNOHHAsA oL eHKa. rlpI/IBO,D,SITCFI npuMepbl 3anad, rge NCcnosib3yrTCsa 3Th
OUEHKN.

Tema 4. CnoXHOCTb 3a4ay4 U HUXHUe oueHKU. TpyaHopeluaeMble 3anauym u NP-nonHoTta

BerHI/Ie N HUXHNE aCcUMMTOTUYECKMNE OLEHKM CNIOXHOCTU. ACUMMATOTMYECKN TOYHLIE OLIEHKMN. I'Ipanma CYyMMbI N
I'IpOI/I3Be,D,eHI/II7I. HunxHasa oueHka ons 3agayu COPTNPOBKMN. CBeneHne ooHOM 3a4a4m K ,El,perI7I. 3apaya o BblﬂyKﬂOI7|
obonoyku. HOCTpoeHI/Ie HUXXHEN OUEeHKN METOLOM anropuTtMn4eckoro ceeneHns 3anad.

OnpegneneHne TpyoHO pelwaemoit 3agayu. MNepebopHble 3aaa4n. HeneTepMUHUPOBAHHbIE BBIMMCIEHNS C OPaKy/oM.
Knaccbl P 1 NP. MocTaHoBka npobnemsl P = NP. MNonnHoMuanbHas cBoaMMocTb U ee ceoiicTBa. NP-nonHble knacebl.
Mpumepbl NP-nonHbIX 3agav.

Tema 5. Tunbl AaHHbIX U CTPYKTYPbl AaHHbIX. AGCTPaKTHbIe TUMbI AaHHbIX
MpocTeiiwmne TUnbl BaHHbIX. ABCTPaKTHbIE TUMbI U KX peanuaaumns B S3blkax NporpaMMUpPOBaHKs.

OnvcaHue ocHOBHbIX aBCTPaKTHbLIX TUMOB AAHHbIX: NOCNEN0BaTeNbHOCTb, MHOXECTBO, C/IOBapb, O4EpPeam C
npuopuTeTamu, oTobpaxeHus.

Tema 6. MocTpoeHue mogenu 3apaun. MpouenypHas abeTpakumsa U abeTpakums JaHHbIX

MocTpoeHve Modenu 3anaqu Ha npumepax psa Pappes, 3anada COPTUPOBKYM 1 NMOUCKA, NMOCTPOEHWS! CBSI3HON CETU.
Ob6cyxaeHne npuBeaeHHbIX NPYMEPOB.

Tema 7. CTpyKTypbl AaHHbIX Kak cnocobbl npeactaBneHnss AT,: nMHelHble CTPYKTYpbI

Knaccugomkaums cTpykTyp AaHHbIX. CTatnyeckme 1 OMHaMu4eckme CTpyKTypbl. PekypcuBHbie CTPYKTYpbl. JIMHElHbIe
CTPYKTYpbl AaHHbIX: MACCWB, CMNCOK, goaiin, o4epeab, CTek, HeK.

Tema 8. CTpyKTypbl AaHHbIX Kak cnocobbl npeacraBneHus AT: HenMHeHbIE CTPYKTYpbI

CTpyKTypbl AaHHbIX kKak cnocobbl npeactaeneHns ATL: npefcTaBneHNE MHOXECTB, HENUHEHbIE CTPYKTYPbI AaHHbIX
(DepeBbs, MOUCKOBbLIE AepeBbs, 3aaada 6anaHcMpoBKK, MupaMnibl, BUHOMManbHbIE Y HNBOHAYEBLI Ky4H |
paHLOMW3MPOBaHHbIE CTPYKTYPbl AaHHbIX

Tema 9. XewunpoBaHue, BbiI6op PYHKLMN XELUMPOBaAHUSA

XelnpoBaHve Nnm METOL BbIYMCNIAEMOro agpeca. Xew-gyHkunn. Beibop xew-goyHkumn. PasnuyHsle ctpaterum npu
opraHmnsauum xewnposaHus. Konnnsum n 6opbba ¢ HUMU.

Tema 10. CDVH,IJ,aMeHTaanbIe 3apauv: 3azada noucka afemMeHTa B MHOXEeCTBe. ABOMYHbIA Nouck. 3apava
AWHaMnyeckoro noucka.

3apaya noucka aneMeHTa B MHOXecTBe. [locnenoBaTenbHbI MONCK U ero CNOXHOCTb. JuxotoMms.

3apava nuHammnyeckoro nowcka. MowvckoBble aepeBbs. 3anaqa 6anaHcMpoBku. PasnuuHble cnocobbl 6anaHCcUpoBKu.
ABJ1 pepeBbs, KpacHo-4epHble Aepesbs, Splay-aepesbs, 2-3 epeBbs.

Tema 11. NMopspkoBble CTaTUCTUKU

Ouepeau ¢ nproputeTamm. 3agaya novcka K-ro afieMeHTa B MHoXecTee. Vcnonb3oBaHne cnyyaiHoro Beibopa.
CnoXHOCTb NeTepMUHUPOBAHHOIO anropuTMa.

Tema 12. 3apaua copTMpoBKU. CpaBHUTENbHBIN aHaNU3 aNropuTMOB COPTUPOBKM

3anaya copTUPOBKM. DNeMEHTAPHbIE METOLbI COPTUPOBKU. YNyylleHHbIe METOALI COPTUPOBKM AaHHbIX. CopTnpoBKa
CnVsiHMeM, MeToL Xoapa, copTMpoBka Kyyel. CpaBHUTENbHbIA aHaNM3 anroputMOB COPTUPOBKN.

Tema 13. 3apaua NOCTPOEHUS BbiMYK/I0M 060O0UKM.

3apava nocTpoeHus Bbinyknoi obonouku. Metonbl NOCTPOEHNS BbINyKNol 060no4ku MeTonoM ['pexema, METOLOM
L>xapsuca, Metonom "pasgensi n snacteyin”. CpaBHeHMe C 3a8a4eil COpTUPOBKN AaHHbIX.

Tema 14. MeToabl pa3paboTku anropuTtMoB

MeToapbl pa3paboTky anropmTMOB:

- pasgensin n BnacTeyim

- AMHaMU4Yeckoe nNporpamMmpoBaHne

- XagHbli MeToq

- MeTo[ NoKanbHoro noucka

- nepebop: MeTon BETBEW 1 rpaHnL.

Mpumepbl 3a4a4, pewaembix pasnMyHbiMM METO4AMU.

Tema 15. BoicTpoe npeobpasoBaHue Dypbe

AnropuTm BbicTporo npeobpasoBaHus dypee. MNpunoxeHue K 3afade BbLIYUCIEHUS NPON3BEAEHUS NOIMHOMOB.
Tema 16. MeToabl peLueHUs Nepe6oOpHLIX 3a/a4, NPUOGANXEHHbIE anropuTMbl

MeTonbl pelweHns nepebopHbix 3anad. Meton Betseit 1 rpaHuu. Mpumep. MNprbnnxeHHble anropUTMbI

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4alLLLUXCS NO
AucUUIIMHe (MOAYIH0)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumninHbl "AnropuTMbl U CTPYKTYPbI AaHHbIX"; 09.03.04 "MMporpaMMHas uHxeHepus".

CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

ANropuTMbl 1 CTPYKTYpPbl AaHHbIX - https://www.lektorium.tv/course/22823

Buneonekumm kypca ?AnropmntMbl U CTPYKTYPbI AaHHbIX? - https://yandexdataschool.ru/edu-process/courses/algorithms
HOY NHTYWNT | AnropuTMbl 1 CTPYKTYpbl faHHbIX noucka | Vingopmaums - www.intuit.ru/studies/courses/13848/1245/info

6. DOHA, OLEHOYHbIX CPeACcTB MO AUCUUNIUHe (MOOYNI0)

®DOHLI OLIEHOYHbBIX CPEACTB MO AUCUMNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCTE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOHYAET OLEHOYHbIE
CPeLCTBA TEKYLEro KOHTPOJS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4HOM aTTecTaunm.

B choHAe OLEHOYHBIX CPEACTB COAEPXUTCS Cnemytowas HopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynbTatamM 06y4eHus Mo SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPUM OLIEHMBAHNS AN KAX 0o OLEHOYHOro CPEeacTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNouas TpeboBaHus, NpeabsBhsieMble K AeACTBUSAM 00yyalowwmXxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOoHLO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B I'Ip|/|no>KeH|/||/| 1K nporpamme gucunninHbl (MO,D,yJ'IIO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (Moaynsi) npeanonaraeT M3y4eHne OCHOBHOW U LOMONHUTENbHOW y4ebHOM nuTepatypbl.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapuaHToB (60 B 060MX N3 HIX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEKTPOHHbIe BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3akoYeHHbIX KDY norosopos ¢
npaBoobnagnarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum buneTam B COOTBETCTBUU C NpaBvnamu nonb3osaHus HayyHol 6ubnmoTekoii.

ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBol TOYKM NPy BBELEHMM 0BYYatoLLMMCS CBOErO NIOrMHa 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHWMK NeYaTHbIX M3naHUA BBNNOTEYHbI
ooHA AonmKeH ObITb YKOMMIEKTOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaoro U3 N3faHuin OCHOBHOW nuTepatypbl M He MeHee 0,25 ak3emnnspa OONONHUTENbHOM
nuTepaTypbl Ha Kaxaoro obyyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOSYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHWM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B Hay4yHow
6rbnnotekn KPY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX AN
OCBOEHUS BUCLMUMINHBI (MOOYNS)
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ANropmuTMbl 1 CTPYKTYPbI AaHHbIX - hitps://www.lektorium.tv/course/22823
Buoeo-nekuun kypca AnropuTMbl U CTPYKTYpPbl faHHbIX - hitps://yandexdataschool.ru/edu-process/courses/algorithms
HOY NHTYWNT | AnropuTMmbl 1 CTPYKTYpbl AaHHbIX noucka | ingopmaums - www.intuit.ru/studies/courses/13848/1245/info

9. MeTtopgunyeckue ykasaHus ans obydyaroLmMxcst N0 OCBOEHUK AUCLMIIMHBI (MOAYNSA)

1. TapbsH P.9. CNoxHOCTb KOMOMHATOPHbIX anropuTMoB. - B kH.: KnbepHeTtnyeckuii cbopHuk. Hoeasi cepus. Bein.17. -
M.: Mup, 1980, c. 60-113.

2. Axo A., XonkpodoT OX., YnbmaH IX. [TocTpoeHne n aHanns BblMNCAUTENbHbIX anropuTMoB. - M.: Mup, 1979, 534c.
3. Cenxsuk P. ®yHoameHTanbHble anroputMbl Ha C++. Yactu 1-4. - K.: OnaCodpt, 2001, 688c.

Cepnxsuk P. dyHnameHTanbHble anroputmbl Ha C++. YacTb 5. - CIM6.: OuaCogt, 2002,

496c¢.

4. KopmeH, T.X., NensepcoH Y./., Pusect P.J1., WtanH K. AnropnuTMmbl: NOCTpOEHWE 1 aHanms, 2-e nsgaHue. ?M.:
Bunbsmc, 2005, 1296c¢..

5. MNpenaparta ®. Wenmoc M. BoluncnutenoHasa reometpus: Beegenme. - M.: Mup, 1989, 478c.

6. Axo A., XonkpodoT Ox., YnbmaH OX. CTpyKTypbl AaHHbIX 1 anropuTtmbl. - M: Bunbsawme, 2001, 382c.

7. Mopu M., OxoHcoH L. BeluucnutenbHble MalwmHbl 1 TpyaHopelwaemble 3agadun. - M.: Mup, 1982, 416c¢.

8. Knyt [.9. VickyccTtBo nporpammmposarms. Tom 1. OcHoBHble anropuTMel. - Bunbamc, 2010, 720c.

9. Knyt [0.3. VickyccTBo nporpammmnpoBanms. Tom 2. MNMonyuncneHHble anroputMel. - Bunbsmc, 2005, 832c.

10. Knyt O.9. UckyccTtBo nporpammupoBanns. Tom 3. Coptuposka n nouck. - Buneame, 2009, 824c.

11. Canumos @.U., Camutos P.K. CTpykTypbl AaHHbIX 1 anroputMbl. Metoandeckoe nocobue, nag. Ky, 2010

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJNb3YEeMbIX NMPU OCYLLECTBNIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moaynio), BKlouYas nepeyeHb NporpaMMHOro obecneyeHns U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMNOMUIA, NCMONb3YEMbIX MPU OCYLLECTBAEHMI 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnncaHue matepuanbHO-TeEXHUYeckon 6a3bl, HE06XOANUMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTeNnbHOro
npouecca no gucuunanHe (Moaynto)

MatepuanbHo-TexHN4YeCKoe obecnedyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIIOYAET B cebs
cneayowme KOMMOHEHTbI:

MomelweHnst onsi caMoCcTOSTENbHON paboTbl 0ByHatoWMXCs, YKOMMNNEKTOBAHHbIE CreLMann3npoBaHHoi Mebenbio (CTonbl 1
CTYNbs1) M OCHaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNIOYEHNs K ceTu "MIHTepHeT" n obecnedyeHnem
[0CTyna B 3NEeKTPOHHYI0 MHGOPMaLMOHHO-06pa3oBaTtenbHyto cpeny KOY.

YyebHble ayamMTopun 0Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl N CTYNbS).

KomnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbiX MaTepranos.

MynbTMeguiiHas ayoutopus.

12. Cpe.u,cma ajantauumumv npenopgasaHus ouCUNMIUHBbI K ﬂOTpEﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NPOLEcce NPUMEHSIOTCS credytowme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBANIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn Nto6oro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX NoNb3oBaTenen;

- Cco3[aHune KOHTEHTa, KOTOPbIA MOXHO NPeACTaBUTb B Pa3nnyHblX Buaax 6e3 notepn AaHHbIX UK CTPYKTYPb,
npenycMOTPeTb BO3MOXHOCTb MacwwTabupoBaHns TekcTa u n3obpaxeHuii 6e3 notepn kadectsa, NpeaycMoTpeTb
OOCTYMHOCTb YNpaBieHns KOHTEHTOM C KiaBuaTypbl;

- co3aaHne BO3MOXHOCTEN Anst 06yHatowmxcs BOCNPUHUMATD O4HY U Ty XXe MHCDOPMaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX Criyxa noslyYany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3PEHNS -
ayaunanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0becrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii  CUMYNSILMOHHBIX
TEXHONOIIA;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTMN BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMM ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 09.03.04
"MporpaMMHas nHxXeHepusa" 1 NPocuNio NOAroToBkN "TexHonorum paspaboTkm MHGOPMALMOHHBIX CUCTEM".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.2 AnroputMbl 1 CTPYKTYPbI BaHHbIX

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenune noarotosku: 09.03.04 - [NporpamMmmHas nHxeHepus
Mpodpunb noarotoBkm: TexHonornm pa3paboTkm MHOPMALMOHHBIX CUCTEM
KBanudomkauus BeinyckHuka: bakanasp
dopma oby4eHus: o4Hoe
SA3bik 0by4eHmns: pycckuii
oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2016

OcHoBHas nuTeparypa:

1. ANroputMmbl 1 CTPYKTYpPbI faHHbIX: Y4yebHuk / Benos B.B., Yuctsakosa B.U. - M.:KYPC, HALL UHDPA-M, 2016. - 240 c.:
60x90 1/16. - (Bakanaspuart) (Mepennét 76L) ISBN 978-5-906818-25-6
http://znanium.com/catalog.php?bookinfo=551224

2. BupT, H. AnropuTMbl 1 CTpyKTypbl faHHbIX. HoBas Bepcust ans Obepora + CD [9nekTpoHHbIi pecypc] / Huknayc
BupT; nep. ¢ aHrn. d. B. Tkayes. - M.: MK Tpecc, 2010. - 272 c¢.: un. - ISBN 978-5-94074-584-6.
http://znanium.com/catalog.php?bookinfo=408420

3. MeTonbl, Moenu, cpeacTea XxpaHeHms n 0bpaboTkm aaHHbIx: yuebHuk / 3.I. JansH, HO.A. 3eneHkos. ? M.:
Bysosckuii yuebHuk: MHD®PA-M, 2017. ? 168 c. hitp://znanium.com/catalog.php?bookinfo=543943

JononHutenbHasa nuteparypa:

1. BBeLeHWe B METOLbI U anropuTMbl NMPUHATUS pelleHmnii: YyebHoe nocobue / B.I. Joporog, 51.0. Tennosa. - M.: UL
DOOPYM: MHDPA-M, 2012. - 240 c.: 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN 978-5-8199-0486-2
http:/znanium.com/catalog.php?bookinfo=241287

2. boikoBa, B. B. TeopeTnyeckne 0CHOBbI aHann3a NnapameTpn3nNpOBaHHbIX anropUTMOB [SNEKTPOHHBIN pecypc] :
MoHorpadgous / B. B. Beikosa. - KpacHosipck: Cub. cpenep. yH-T, 2011. - 180 c. - ISBN 978-5-7638-2488-9.
http://znanium.com/catalog.php?bookinfo=441165
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
61.B.04.2 AnroputMbl 1 CTPYKTYPbI BaHHbIX

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 09.03.04 - [porpamMmmHas nHxeHepus
Mpogounb NoaroToBKM: TexHonorum paspaboTkm UHOPMALMOHHbBIX CUCTEM
KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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