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1 desn v 3a1auM U3yYeHUs TUCHMILUIMHBI (MOLYJIA).
1.1 Ileab ocBOeHMSI M CHUNINHBI.

PasButue nmpogeccuoHanbHBIX KOMIIETEHTHOCTEH B 00JIACTH MPUMEHEHHUS U peaTn3aliu
MaTEMAaTUYeCKH CIIOXKHBIX aJTOPUTMOB B COBPEMEHHBIX IPOrPAMMHBIX KOMIUIEKCAX IIpH
aHaM3e peaJlbHBIX IMPOIECCOB M OOBEKTOB C IIENBI0 HAXOXKICHHUA 3()(EKTUBHBIX pEHICHUI
OO0IIEHAYyYHBIX U MPUKJIATHBIX 33124 IIMPOKOTO MPOduII.

1.2 3amaum JUCHUILIMHDI.

Baﬂaqei/'l N3YUYCHUS AUCHUIIIIMHBI SABJISACTCA PAa3BUTHC CIIOCOOHOCTH OPHUCHTUPOBATHCA B
COBpPEMECHHBIX aJIropurMax KOMHBIOTCpHOfI MaTEMAaTHKU, S(b(i)eKTI/IBHO IIPpUMCHATDH
MAaTCMAaTUYCCKHU CJIOKHBIC AJITOPUTMBI B COBPCMCHHBIX IIPOIrpaMMHBIX KOMITJICKCAaX.

1.3 MecTo qucHMIIMHBI (MO1YJI51) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMBbl.

JucuummmHa «MeTronpl NpOrpaMMHpOBaHMS M aNTOPUTMbD» OTHOCHUTCS K YacTH,
dbopMupyeMoil ydacTHUKaMHU 00pa30oBaTeNIbHBIX oTHOMmEHUH (JlucuummHa mo Beioopy) biioka 1
«ucuuniamunel (Moayau)» ydeOHOro miaHa. B cooTBeTcTBMM ¢ paboduM y4eOHBIM IJIAHOM
JUCHMIUIMHA W3y4aeTcss Ha 1 Kypce mo ouHOW Qopme oOydeHus. Bug mpomexyTodHoi
aTTecTalMu: sk3ameH. s ee u3ydeHus TpeOyeTrcs OCBOCHHE CIENYIOIIMX IMPEIIIeCTBYIOIUX
muciumuine: - «TexHonmoruum mnporpammupoBaHuss U pabotel Ha OBM» u  «/luckpernas
MaTeMaTHKa U MaTeMaTH4yecKas jJoruka». KpoMme Toro, naHHas JUCLMILUIMHA B COOTBETCTBUU C
y4eOHBIM IIJJAHOM  SIBJIIETCS NIPEIUIECTBYIOLIEH M M3Yy4EeHHUd JUCHUIUIMH  «SI3BIKH
IIPOrPaMMUPOBAHUS U KOMIIWIATOPE U «MaTemMaTH4ecKue MOJENIN B HAYYHBIX MCCIIEJOBAHMSIX
1 00pa3OBaHUM.

1.4 TlepeuyeHb NIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHMs MO AWCUHMILIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJIbLHOM IPOrPaMMBbI

WN3yyenne paHHOW y4yeOHOW AMCUMILIMHBI
00yyaromuxcst KOMOETeHIUH

HarpaBjieHO Ha (GOpMHUpPOBaHUE ¥

Kox n HanmeHoBaHME HHAUKAaTOpa™
IOCTIKEHNS] KOMIIETEHIINHI

PeSyJ’ILTaTBI O6y‘IGHI/I$I 10 JTUCHUITTIMHE

IIK-4 CnocoGeH OpHEeHTHPOBATHCS B COBPEMEHHBIX alNTOPUTMax KOMITBIOTEPHOW MaTeMaTHKH; oO0najaTh
CHOCOOHOCTSIMU K 3((EeKTHBHOMY INPUMEHEHUIO M peallM3alid MaTeMaTHYeCKH CJO0XHBIX aJrOPUTMOB B
COBPEMEHHBIX MPOrPaMMHBIX KOMIIJIEKCaxX

NIIK-4.1 Ymeer IIPUMEHSATH n | UIIK-4.1. 3-1 3HaeT coBpeMEHHBIE AJITOPUTMBI KOMIIBIOTEPHOM
peann30BBIBAaTh MATEMaTHYECKH  CJIOXHBIE | MaTeMAaTHKU

IrOPUTMBL B COBPEMEHHBIX MNporpaMmubix | UITK-4.1. Y-1 YMmeeT npuMeHATs COBpEMEHHBIE METOIBI 1
KOMILIEKCaxX TEXHOJIOTHH IS 3(PEeKTHBHON peay3aliiii MaTeMaTHIECKI

CJIOXKHBIX aJITOPUTMOB

UIIK-4.1. V-2 BrnageeT MeTOJaMH Pa3BUTHSA U PeaT3aIiU
MaTeMaTHUYECKH CIOXKHBIX aJlTOPUTMOB B COBPEMEHHBIX
MIPOrpaMMHBIX KOMILIEKCaxX

WIIK-4.2 Tlpumenser B npodecCHOHATbHON
JIEITEIIbHOCTH METOJMKY HCCIIC[IOBAHUS U
CO3JJaHUSl HOBBIX MOjENeil, MEeTOIOoB |
TEXHOJIOTHA B MaTeMaTHKE M €CTECTBEHHBIX
HayKax

NIIK-4.2. 3-1 3HaeT METOAMKY UCCIIEA0BaHUS MTPoOIeM
IpeAMETHON 0071acTH, TPEOYIOIINE NCTIOJIB30BAHMS COBPEMEHHBIX
IPOTrpaMMHBIX KOMIUIEKCOB

UIIK-4.2. Y-1 YMeeT IpUMEHSTh COBPEMEHHbIE METO/IBI 1
TEXHOJIOTUH Il COBEPIICHCTBOBAHMS N3BECTHBIX MAaTEMaTHUECKU
CIIO’KHBIX aJITOPUTMOB

NIIK-4.2. V-2 Bianeer coBpeMeHHBIMU HHPOPMAITUOHHBIMHU
TEXHOJIOTHSIMU JUIS. MOJICIIMPOBAHUSL U pa3pabOTKH aJITOPUTMOB

WIIK-4.3 JleMOHCTpHPYET yMEHHE OTOOpa
CpeAr CYIIECTBYIOUIMX METO/0B Hauboee
MNOAXOMSIIME [yl PEUICHUS] KOHKPETHOM
MIPUKJIAHON 3a1a9K

NIIK-4.3. 3-1 3HaeT coBpeMeHHbIE METOIBI U AJTTOPUTMBI
KOMITbIOTEPHON MaTeMaTHKH

HNIIK-4.3. V-1 Ymeer hopMyaupOBaTh U PEIIATh MPUKJIAIHBIC
3aJ]a4M, BOSHUKAIOIIHE B X0/ NPO(eCCHOHABbHO# e TeIbHOCTH,
HaunOosee MOXO/SIIHMU METOIaMHU




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* P€3yﬂbTaTI)I 06y‘{eHI/IH 110 JUCLUIIJIMHE
JOCTUKCHUS KOMIICTCHIIMNU

ITK-5 Cnioco0eH BBINOIHATH pabOTHI 10 YCTAaHOBKE, HACTPOWKE M 00CITY)KMBaHHIO TIPOrPaAMMHBIX, TIPOTPAMMHO-
annapaTHIX (B TOM YHCIIe KpUNTOrpaQUIecKUX) CPEICTB 3alUThI

UIIK-5.2 Brnaneer ocHoBamu | UIIK-5.2. 3-1 O6nagaer QyHaaMcHTAIbHBIMA 3HAHHUSIMU B
HH(POPMAUOHHBIX TEXHOJIOTHUH, ymeer | obnactu undopmaruku u UKT

npodecCHOHANBHO  ompenenutb  ypoBeHb | MIIK-5.2. V-1 VYmeeT mpodeccHoHaabHO ONpeeinTh YPOBEHD
HE0OXOJMMOTO0  HPOrPaMMHO-ANIAPAaTHOIO | HEOOXOIMMOTO IPOrPAMMHOIO 00ECTIeUEHHUS

obecrieueHus 3amumaeMon
MHGOPMAIIMOHHON CUCTEMBI

PesynbraTel 00yueHHMs MO JUCHMILIMHE JOCTUIAIOTCS B paMKaxX OCYLIECTBIEHHS BCEX
BUJOB KOHTaKTHOH U CaMOCTOSTENbHOW paboThl 00ydarommxcsi B COOTBETCTBUU C
YTBEPKJICHHBIM Y4E€OHBIM IJIAHOM.

WuaukaTtoppl  TOCTMXKEHUS  KOMIETEHLIMH CUMTAIOTCS C(OPMUPOBAHHBIMH  MpU
JOCTH)KEHUHM COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUCHHMS.

2. CTpyKTYypa 1 coepKaHue TUCHUILIHHBI.

2.1 PacnipeaesieHne TPy10€MKOCTH AUCHMILIMHBI IO BUAaM padoT.

OO6mast Tpy10éMKOCTh TUCIMIUTMHBI cocTaBiseT 3 3ad.ei. (108 waca), nx pacmnpenenenue
10 BUJIaM pabOT MPEICTaBICHO B TaOIHIIE.

Buner pabot Bcero | ®opwma oOyuenus
4acoB OYHast
1 cemectp (dackl)
KoHTakTHasi pa6oTa, B TOM YHCJIE: 32,3 32,3
AyauTopHble 3aHATHS (BCEro): 32 32
3aHsTHs JEKIMOHHOTO THIA 16 16
JlaGopatopHble 3aHATH 16 16

[TpakTHueckue 3aHsITHs - -

CeMmuHapCKUe 3aHATHUS - -

HWuasi koHTaKkTHas padoTa:

Kontposs camoctosTensHoH pabots! (KCP) - -

[IpomexyTounas arrecraius (MKP) 0,3 0,3

CamocrosiTe1bHasi padoTa, B TOM YHCJIe: 49 49

Pegepar (moaroroska) 16 16

CamocTosITeIbHOE N3yUeHHE Pa3/IesioB, CAMOIIOrOTOBKA (IIpopaboTka u

MOBTOPEHHE JICKIIHOHHOTO MaTepHraja U MaTepraa yaueOHUKOB 1 y4eOHbBIX 16 16

10COOHIA, MOATOTOBKA K JJa00PaTOPHBIM 3aHSITHSIM )

IToAroToBKa K TEKYLIEMY KOHTPOJIIO 17 17

Kontpoas:

IToaroToBka K 3K3aMeHy 26,7 26,7

Oo0masi Tpy10eMKOCTh qac. 108 108
B TOM 4McJie KOHTAKTHAas padora 32,3 32,3
3a4. e 3 3




2.2 CTpyKTYypa QM CHUIIMHBI:

Pacrnipenenenuie Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.
Pasnensr (Tembl) aucuuiuidHbl, u3ydaembie B 1 cemectpe (1 kypce) (ounas dopma
00y4JeHwusl)

KosnyectBo yacoB
Ne HanmeHoBaHue pa3nenos (Tem) Beero Ay;:l%TOOTI; Had BH%@W
J 113 JIP CPC
1. DdPeKTUBHBIC aATOPUTMbI 00paOOTKH JaHHBIX 36 8 - 12 16
2. Teopust AITOPUTMOB 28 8 - 4 16
HUTOI'O no pasdenam OucyuniuHol. 64 16 - 16 32
KonTtpons camocrosrensroit padoter (KCP) - - - - -
IIpomexxyTtounas arrecranus (UKP) 0,3 - - - 0,3
IMoxaroToBka K TEKyIieMy KOHTPOITO 17 - - - 17
[TogroroBka k 3K3ameny 26,7 - - - 26,7
OO0mast TPyAOEMKOCTb 10 TUCTIATUTHHE 108 16 - 16 76

[Tpumeuanue: JI — nekuuu, 113 — npaktudeckue 3anstus / cemuHapsl, JIP —
nabopatopusle 3ausaTusi, CPC — camocrosiTensHas paboTa CTyAeHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCIHIINHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

®opma
Haumenosanue
No Coneprxanue pazzena (TeMbl) TEKYLIETO
paszzaena (TeMsbl)
KOHTPOJIS
CTpyKTypHl ITaHHBIX.
D¢ deKTHBHBIE aNTOPUTMBI TTOUCKA.
D¢ dhexkTuBHBIE aNTOPUTMBI bd p
1. D¢ dexkTuBHBIE ANMTOPUTMBI COPTHPOBKH. Y
00pabOTKH JaHHBIX
CopTHpOBKa 1 TIONCK C UCTIOJIb30BAHNEM JICPEBHEB.
XoUmupoBaHUe.
PexypcuBHBIE anrOpUTMEI.
KoHeuHble aBTOMATHI.
2. |Teopwus anroputMoB v
Mamunsl Teropunra u Iocra.
Hopwmanbhble asiroputmsl Mapkosa.

2.3.2 3aHATHA CEMHHAPCKOro THNA (MPAKTHYeCKHe / cCeMUHAPCKHUE 3aHATHS/
J1abopaTopHbIe padoThbl)

HanmenoBanue dopma

No | paznena (Tembl) TemaTuka 3aHATHII/PabOT TEKYIIETO

KOHTPOJISI
CTpyKTypHI JaHHBIX. JIP
D dexTHBHBIE D¢ deKTHBHBIE aNTOPUTMBI ITOUCKA. JIP
1 AJITOPUTMBI D¢ dexTuBHBIE ANMTOPUTMBI COPTHPOBKH. JIP
06paboTku CopTUPOBKA ¥ TIOUCK C UCTIONB30BAHUEM JICPEBLEB. JIP
AQHHBIX CrienuasbHble METOIBI COPTHPOBKHU U MOKMCKA. JIP
XsImupoBaHue. JIP
5 Teopust PexypcuBHBIE aITOPUTMBL. JIP
aJI'OPUTMOB Mamunst Teropunra u Iocra. JIP

B nanHoM monpazgene, B TaOnu4yHOW (opMe NPUBOIUTCS OMHCAHHME COJEp>KaHUS
JTUCITUIUIMHBI, CTPYKTYPHPOBAaHHOE IO pasjieiaM, ¢ yKa3aHHeM IO KaxAoMy pasneny (hopmbl
TEKYIIEro KOHTPOJIS: YCTHBINA ornpoc (Y), BEIMOJIHEHHE HHANBUAYaTbHOTO 3ananus (13) ,3ammra
naboparopuoit pabotsl (JIP), BemonHenue kypcoBoro mpoekrta (KII), KoHTpombHOW padOThI
(KP), pacuetno-rpaduueckoro 3ananus (PI'3), nanucanue pedepara (P), acce (D), KOIOKBUYM
(K), TrectupoBanue (T), yctHOro omnpoca (Y), koHTponbHOU padoTs! (K) u T.1.

[Ipy w3yYyeHWW JUCHUIUIMHBI MOTYT MPHUMEHITHCS  DIEKTPOHHOE  OOYyYCHHE,
JTMCTAaHIIMOHHBIE 00pa3oBaTebHbIC TeXHOJIOTHH B cooTBeTcTBHH ¢ PI'OC BO.



2.3.3 lIpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl - HE IPeyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 O0eceYeHHs JJIs1 CAMOCTOATEIbHON pPadoThl

00y4yaruuXxcs Mo JUCHUILINHE (MOYJII0)

Ne

HepequL y‘Ie6HO'MeTOI[I/I’~IeCKOFO obecreueHus
Bug CPC JUCLIMIIMHEI 110 BBIMOJHEHUIO CAMOCTOSTEIbLHOM pa60T1,1

Pedepar (moaroroska) Meroanyeckre yka3aHus 1o IMoJroToBKe dcce, pedepaTos,
KypcOBBIX paboT. YTBepKAeHH Ha 3aceqannu CoBera
(akympTeTa MaTEMaTHKH U KOMITBIOTepHBIX HayK PI'BOY
BO «Ky6I'Y». ITporokos Ne 5T ot 05 mas 2022 1

CaMOCTOSITeIFHOE H3yUCHUE Pa3/IeNoB, Meroanueckne yKa3aHus U HOATOTOBKH K 3aHATHAM
CaMOIIOATOTOBKA (TIPOPabOTKa U MMOBTOPEHHUE |IEKIIOHHOTO ¥ CEMUHAPCKOTO TUIA. Y TBEPKACHBI HA
JIEKIMOHHOTO MaTepralia i MaTepuaia 3acenannu CoBeta (pakysbTeTa MaTEMaTHKH U

Y4eOHHUKOB M YUIEOHBIX TOCOOMIA, TOATOTOBKA |KOMITBIOTepHBIX Hayk @I'BOY BO «Ky6I'Y». [IpoTokom Ne
K JJaDOpATOPHBIM 3aHSTHSIM) 5 ot 05 mast 2022 r.

MeTtoaudeckue yka3aHHs IO BBITOJHEHUIO
CaMOCTOSTENILHOM PabOThI 00yYatomMXcs. Y TBEPKACHBI Ha
3acenannu CoBera (akysibTeTa MaTeMaTUKH U
kommnbioTepHbBIX Hayk @TBOY BO «Ky6I'V». IIporokon Ne
5 ot 05 mas 2022 1.

Meroanyeckne yKa3aHus 110 NCTIOJIb30BAHHUIO
MHTEPaKTHBHBIX METOOB 00y4IeHHs. Y TBEp)KICHBI Ha
3acenannu CoBera (pakysibTeTa MaTeMaTHKH U
komnbioTepHBIX Hayk @T'BOY BO «Ky6I'Y». ITpotokom Ne
5 ot 05 mas 2022 .

[ToaroroBka K TeKymeMy KOHTPOIIIO Meroaudeckre yKa3aHus 110 BHIITOTHEHHIO JJAOOPaTOPHBIX
pabot. YTBepxaeHs! Ha 3aceqannu Coserta axkyapTeTa
MaTeMaTHKH U KoMnbloTepHBIX HayK PI'BOY BO «Ky6I'Y».
IIportokon Ne 5 ot 05 mast 2022 T.

HOHFOTOBK& K OK3aMCHY MCTO}II/IFIGCKI/IC YKaszaHud IJid TOATOTOBKU K 3aHATHUAM
JIEKLIMOHHOTO U CEMHHAPCKOI0 THIA. Y TBEPIKICHBI Ha
3aceqannu CoBeta (hakynbTeTa MaTEMaTHKHU U
kommnbioTepHbIX Hayk @TBOY BO «Ky6I'V». IIporokon Ne
5 ot 05 mast 2022 r.

y‘-IC6HO-MeTO,Z[I/I‘-ICCKI/IC MaTcepuaibl JIA CaMOCTOSTEIbHOM pa6OTLI 06yqa10mnxcsl nus3

YHUCIIa MHBAJIUAOB | JIMI C OTPAHUYECHHBIMHU BO3MOKHOCTSIMH 3710poBbsi (OB3) mpenocTaBisitoTcst
B (hopMax, aqanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUITHS HH(DOpMAIIHHN:

JInst AL ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

Jnist a1 ¢ HapyIIEHUsIMH CiTyXa:

— B TIe4aTHOM opme,

— B (popMe 2IEKTPOHHOT O TIOKYMEHTA.

JLnst an ¢ HapyIIEHUSIMU OITOPHO-JBUTaTEIbHOTO amnapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOT'O IOKYMEHTA,

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA

oOyyJaronuxcs.



3. O0Opa3zoBaTejibHbIEe TEXHOJIOTHH, NPUMeEHsieMble NMPH OCBOCHHH THCIHUTLIAHBI
(Mmomyuis)

B Xozme wu3ydyeHHMs JUCUUIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHHUE  CIIEIYIOIIMX
00pa30oBaTeNbHbIX TEXHOJOTHI: JEeKIUH, JIabopaTopHbIe 3aHATHUS, MpoOIeMHOe OOydeHue,
pa30op MpaKTUYECKHX 3a/1a4, CAMOCTOSITeNIbHAs paboTa CTYJICHTOB.

KoMneTeHTHOCTHBIN MOAXOA B paMKax IMpEenojaBaHUsl IUCLUUILIMHBI peaju3yercs B
UCTIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (pa3bopa KOHKPETHBIX
CHUTYaIlUi, KOMIIBIOTEPHOT'O IKCIIEPUMEHTA, aHATUTHYECKUX paboT Ha s3bikax CH++, Python) B

COYETAaHUU C BHEAYJIUTOPHOU paboTOii.

HCIIOJIB30BaHUC

Nudopmanronusie

TEXHOJIOTUH,
MH(POPMALMOHHBIX

MIPUMEHSIEMBbIC
pecypcos,

TGHGKOMMYHHKaHHOHHOﬁ CCTU I/IHTCpHeT.
AILaHTI/IBHI)IG O6pa3OBaT€JII)HI)IC TCXHOJIOTUH, NPUMCHACMBIC IPHU U3YUCHUHN JUCHUILINHBI

KOHCYJH)TaIII/II;'I C UCIIOJIB30BaHHUEM 3JI€KTp0HHOI71 ITIOYThI.

JTOCTHXKEHUH  00y4aronmxcs,

npu

HU3YUYCHUU
AOCTYIIHBIX B

JMCIUTUTHHBIL:
MH(POPMAIMOHHO-

e JM € OrpaHUYCHHBIMU  BO3MOXKHOCTAMU 3JO0POBBA  IMPEAYCMOTPCHA OpraHu3anus

4. OueHOYHbIE CPEICTBA VIl TEKYILEr0 KOHTPOJIA YCIIeBA€MOCTH U MIPOMEKYTOUHOM
aTTecTAlH

OL[GHOLIHHG CpeacTtBa IPCAHA3HAYUCHBI I KOHTPOJI M OLCHKH O6p330BaTCJ'H>HBIX

OCBOUBLIUX IPOIpaMMy yqe6H017I JUCHUITIIMHBI

MPOrpaMMHUPOBAHUS U aJITOPUTMBD».
O1ieHOUHBIE CPEACTBA BKIIIOYAIOT KOHTPOJIBbHBIE MaTepUalIbl Ui IPOBEICHHS TeKyIero
KOHTPOJIA B (opMe BOMPOCOB JUIsi YCTHOTO ONpoca M 3alluThl Ja0OpaTOpHBIX padoT,
Pa3HOYPOBHEBBIX 33aJaHUN M MPOMEKYTOUYHOI aTTecTauuu B (opMe BOMPOCOB W 3aJaHUN K
HK3aMEHY.

«MeToabl

CTpyKTypa OLlEHOYHBIX CPEACTB JJIsl TeKYIIeil U MPOMeKYTOYHOM aTTecTAluU

HanmeHoBaHME OLIEHOUHOTO
Kon u HanmeHnoBanue
Ne PesynbraTel 00y4ueHus cpencTaa
MHIIKAaTOpa "
n/n (B cooTBeTcTBUH C 1I. 1.4) Texymmii IIpomexyTounas
(B cootBercTBHH C 1. 1.4)
KOHTPOJIb aTTecTanys
NIIK-4.1 Ymeer npumeHats | 3-1 3HaeT COBpeMEHHBIE alTOPUTMBI Pecdepar Bompoc Ha
U peajn30BbIBATh KOMITBIOTEPHOW MaTeMaTHKH JK3aMeHe
MaTEMaTUYECKU CII0KHbBIE VY-1 YMeeT NprUMEHATh COBPEMEHHBIE 8-17
QITOPUTMBI B COBPEMEHHBIX | METO/IbI M TEXHOJIOTHH JIJIsI JlaGopatopHas
1 MIPOTPAMMHBIX KOMILTEKCaX 3¢ hexTHBHON pearm3ayn pabora
MaTEeMaTHYECKH CIIOKHBIX aJITOPUTMOB
V-2 Bnageer MeToaMu pa3BUTHS U
peanM3ay MaTeMaTHYeCcKn cloXHbIX | JlabopaTopHas
ITOPUTMOB B COBPEMEHHBIX pabora
MIPOTrPaMMHBIX KOMILIEKCax
WIIK-4.2 [Tpumensier B 3-1 3HaeT METOUKY HCCIIeIOBAHUS Pedepar Bonpoc Ha
npodeccroHabHOM npo0IeM IpeaAMEeTHOH 00acTy, 9K3aMeHe
JIESATETBHOCTH METOIUKY TpeOyIoIIHe NCITOJIb30BAHUS 18 - 27
UCCJICJIOBAHUS M CO3JJaHUS COBPEMEHHBIX POIPAaMMHBIX
HOBBIX MOJIeJIeH, METO/IOB U | KOMILIEKCOB
TEXHOJIOTHH B MaTeMaTHke 1 | Y-1 YMmeer npuMeHATs COBpEeMEHHBIE JlaGopatopHas
2 €CTECTBEHHBIX HayKax METO/BI ¥ TEXHOJIOTHH IS pabota
COBEPIICHCTBOBAHNS U3BECTHBIX
MaTEMaTHYECKH CJIOKHBIX aJITOPUTMOB
VY-2 Briageer COBpeMEHHBIMU JlaboparopHnas
nH(OPMALMOHHBIMH TEXHOJIOTHMHU pabota
JUISL MOJICITUPOBAHMS M pa3pabOTKU
ITOPUTMOB




KOIL 1 HAMMCHOBAHUC

HaumenoBanue OLCHOYHOI'O

Ne PesynbraTel 00y4yeHust CpeAcTBa
HMHIUKaTOpa "
n/n (B cooTBeTcTBUU C II. 1.4) Texymmii IIpomexyTouHas
(B cooTBeTcTBUH C 1. 1.4)
KOHTPOJIb aTTecTanys

WIIK-4.3 JleMoHCTpHpYET 3-1 3HaeT coBpeMEHHbIE METOJIBI 1 Pedepar Bonpoc Ha
yMeHHe oToopa cpeau QITOPUTMBI KOMITHIOTEPHON MaTeMAaTHKH 9K3aMeHe
CYIIECTBYIOIIUX METOIOB V-1 ¥Ymeer popmynuposats u pemats | JlabopaTopHas 28 -41

3 HanOouee MoaXOSIHe IS MIPUKJIaJHbIC 33/1a41, BO3HUKAIOIIKEe B | paboTa
pelIeHNs] KOHKPETHOM xoJie Ipo(heCCHOHATBHOM
MPUKJIQTHON 331291 JeATeIbHOCTH, Hanboee

TIOJXOSIITMHU METOIaMH

WIIK-5.2 Bnaneet ocaoBamu | 3-1 Obnamaer ¢pyHIaMEHTAIBHBIMA Pedepar Bonpoc Ha
HHPOPMAMOHHBIX 3HAaHUSAMH B 001aCTH HH(POPMATHKA U JK3aMeHe
TEXHOJIOTHH, yMeeT UKT 1-7
npodeccrHoHaTbHO V¥-1 Ymeer npodeccrHoHaIbHO JlabopatopHas

4 OIPE/ICTIUTh YPOBEHb OIIPEACIIUTh YPOBEHb HEOOXOAUMOTO pabota
HE0OXO0AUMOT0 IIPOrPaMMHO- | MMPOTPaAMMHOr0 00eCIIeYeHUS
ammapaTHoOro 00eCreYeHUs
3aIlMIIAeMON
MH(OpPMALMOHHOM CUCTEMBI

ko
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11.

12.

13.
14.

15.
16.

17.
18.
19.

20.

TunoBble KOHTPOJIbHBIE 3a/aHUSI WJIM HHbIE MAaTepHaJIbl, HeoO0XOoAUMMbIe JIJIsi
OLICHKM 3HAHWIl, YMEHUH, HABBIKOB WU (MJIH) ONBITA JESATEJIbHOCTH, XaPAKTEPU3YIOUIHUX
Tanbl GOPpMUPOBAHNSI KOMIIETEHIIMI B Npolecce 0CBOEHUsI 00Pa30BaTe/bHOI MPOrpaMMbl

Ilpumepnulii nepeuenv 6onpocos u 3a0anuil

IlonsiTHE CTPYKTYpPBI TaHHBIX CTEK, OYEPENb, JIEK.
IIpencrasienue B maMATU CTPYKTYpP AAHHBIX CTEK, O4epelb, JIEK.
3aaHue CTPYKTYp JaHHBIX CTEK, OYepeb, IeK.
OcHoBHBIE Ollepally HaJ CTPYKTYpaMH JJaHHBIX CTEK, 04epelb, IEK.
JlocTOMHCTBa ¥ HEOCTATKH PA3JIMYHOTO IPEICTABICHHS B IAMATU CTPYKTYpP AAHHBIX

CTCK, OUCPCab, ACK.

Hcrnionbs30BaHKue CTPYKTYp JAHHBIX CTEK, 0YEPEIb Ul peIIEeHUs 3a1a4.
OOBscHUTE, UeM XapaKTEePU3YyEeTCsl CI0KHOCTh aIrOPUTMA.

Kak OICHUBACTCA aCUMIITOTHYCCKAA CJIOKHOCTH aJIrTOprUTMaA.

Kak MOJIYHacTCd BEPXHAA OUCHKA CJIOKHOCTU aJIrOpUTMaA.

CJIO)KHOCTH aJIrOpUT™MaA.

. O6”I)SICHI/ITC, OTJINMYAIOTCA JIM 1 HA CKOJIBKO ACUMIITOTUYCCKAsA U BEPXHAA OLICHKA

YKa)KI/ITe, KakKue (1)YHKIH/II/I HCIIOJIB3YIOTCA IJIA MPCACTABICHUA BerHeﬁ O CHKHU

CJIO)KHOCTH aJIrOpUT™MaA.

OHI/IH_H/ITG, Y KaKuX U3BECTHBIX BaM aJITOPUTMOB CJIOKHOCTD ABJIACTCA KOHCTaHTHOfI, ay

KaKUX — JIMHEWMHOM.

O6’I)5[CHI/IT6, KaK OIICHUBACTCA CIIOKHOCTDH OKCIICPUMCHTAJIIBHBIM MECTOAOM.
YKaxche, COBIAAAKOT JIK PC3YJIbTAThI BKCHCpHMCHTaHBHOﬁ )51 BCpXHeﬁ OICHOK H, CCJIN
HET, TO Ha CKOJIbBKO OHH OTJIMYAIOTCA.

OHI/II_HI/ITG, KaK BJIMACT pa3MCpP MaCCHBAa HA BPEMCHHYTO CJIIOKHOCTDH aJITOPHUTMA.

OO0BsicHUTE, KaK BIUSET KOJTMYECTBO IIUKJIOB MIOBTOPEHUS UCCIIEAYEMOTO ajropuT™Ma Ha
MOIPEIIHOCTh ONPEACIICHUSI BPEMEHU €0 BBIIIOJHEHUS.

[TonsTHE yHOpsSIAOYEHHUS.

XapakTepucTUKa MPSMBIX METOJIOB COPTHPOBKHU: BCTABOK, BBIOOPA, My3bIPbKA.
CpaBHUTENbHAS OIICHKA CJI0KHOCTH MPOCTHIX METOIOB COPTUPOBKHU MO YUCITY

CPaBHEHUH U YUCILY IIEPEMEILICHUI 3JIEMEHTOB.

XapakTepucTUKa yIyqIlIEeHHBIX METOJO0B COPTUPOBKH, OLEHKU UX CIOXKHOCTH.
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OObsicHuTe, A1 KaKUX 3aj1a4 MPEINOYTUTEIbHBIMU SIBIISIFOTCS IPEBOBUIHBIE CTPYKTYPBI
JTAaHHBIX.

VYkaxxurte, Kakue TUIIbI IEPEBbEB, UCIIOJIb3YIOIINECS B IPOrPaMMHUPOBAHUH, Bbl 3HAETE.
Onuiure, 4TO MPEACTABIIIET cO00M OMHAPHOE IEPEBO.

OObsicHUTE, YeM OTINYAETCS UAeabHO cOalaHCHPOBAaHHOE OMHAPHOE AEPEBO OT OOBIYHOTO.
Ykaxwure, 4TO MPEJCTABISET COOOM y3el AepeBa.

Onuiure, 4TO TaKOE MOIIEPEBO.

OO0ObsicHUTE, KaK 3a/1al0TCS CBA3M MEXKIY y3J1aMU JIEPEBa.

Ykaxure, yem otinndaetcs ABJI-aepeBo oT 00bI9HOr0 OMHAPHOTO.

Onwumure, yeM oTnyaercs B+ gepeBo ot 6GuHapHOTO.

OO0bsicHUTe, KaKl€ OCHOBHBIE ONEPALIUU BHITIOIHSIIOTCS Hal JC€PEBbSIMH.

VYkaxute, Kak CTpOUTCSI OMHApPHOE AEPEBO.

Onummre, Kak MOKET OBITh BBIMIOJHEHO yIajeHHe y3i1a OMHAPHOTO JepeBa.

OO0ObsicHUTE, KaKU€ TUIIBI IEPEKOCOB CyLIeCTBYIOT B ABJI-nepeBbsx.

YkaxkuTe, Kakue BCTpEeUyaroTcsl HIOBOPOTHI IpH Oanancuposke ABJI-nepeBnes.

OnuiuTe, KaKk BBIMOTHSAETCS MOUCK HA OMHAPHOM JIepeBe.

OO®bsicHUTe, KaK BBIIOHAETCS MOMCK HA B+ nepese.

VYkaxuTe, B KaKUX ClIydasx 11eJeco00pa3HO NPUMEHEHHUE CIIeUaIbHbIX METO/I0B
COPTUPOBKH U MOUCKA.

Onumure, 0T KaKOW XapaKTEPUCTUKH 3aBUCUT BpeMs IIOUCKA 110 HAarpy>KEHHOMY JIEPEBY.
OObsicHUTE, B 4YEM COCTOUT MPEUMYIIECTBO, a B YeM HEAOCTATOK CIEeLHUaIbHBIX METO/I0B
COPTUPOBKH U MTOKMCKA M0 CPABHEHHUIO C YHUBEPCATbHBIMU METOJAMHU.

VkaxuTe, Kakoe MPEJICTABICHHUE JAHHBIX HA3bIBAETCS HAIPYKEHHBIM JIEPEBOM.
OnumuMre, HoyeMy MOUCK MO HAIPYKEHHOMY JI€peBY Ha3bIBAETCS IOUCKOM B CIIOBapeE.
OOBbscHUTE, B UeM OTJIMYME OMHAPHOTO MPEJICTABICHHS HarpY>KEHHOT'O JIepeBa OT IPOCTOTO.
VYKaxuTe, B UeM CyThb IIOPA3PsATHON COPTUPOBKH.

Onumure, A1 KaKUX KIOYEH IPUMEHSAETCS IOPA3psIHAs COPTUPOBKA.

OO0bsicHUTE, KaKOBa TPYAOEMKOCTh aJITOPUTMa IOPa3PsIHON COPTUPOBKH.

VYKaxure, 4TO Ha3bIBACTCS XAUI-PYHKIHUEH.

OO0BACHUTE, UTO HA3BIBAETCS XAII-TaOIHUIIEH.

Onummre, B 4eM CyTh KOJUIM3UH XAIIUPOBAHMUS.

VYkaxuTe, Kakue JABE 3a/1a4M JTOJKHBI ObITh PElleHbl Ul YCIEIHOM peann3aiuu
XEIIUPOBAHMS.

OO0®bsicHUTE, OT KaKuX (PaKTOPOB 3aBUCUT BbIOOP HanboJIee yAauHOro PeIeHNs STUX 3a/]1a4.
Onwumute, kak Bbl MoxkeTe 00BSACHUTD TPeOOBaHUE XOPOLIETO PACCESTHUS 3HAYSCHUN
KITFOUEH.

VYkaxure, Kakue aJropuTMbl Xd1I-(pyHKIUNA Bam U3BeCTHBI.

OObsicHUTE, B KAKOM CIIy4ae alrOPUTM JI€JICHUS PUBOAMUT K YaCTHIM KOJITU3UAM U KaK
3TOro U30eXaTh.

Onummre, B 4eM 0COOEHHOCTh XAUIMPOBAHUS CTPOKOBBIX KITIOUEH.

VYkaxwure, Kakue METo/Ibl IpeoOpa30BaHUs CTPOKOBOIO KJIF0Ua B UMCIIOBOW BhI 3HaerTe.
[Tepeuncnure METObI pa3pelieHus: KOJUTM3UNA P XU POBAHUH.

OOBscHUTE, B UeM OTJIMYME AITOPUTMA Y UJIbsIMCA OT JITOPUTMA CIIMCKOB B TMHAMHYECKON
aMsTH.

Onummre, OT KaKoro MoKasaresl 3aBUCUT CKOPOCTb ITOMCKA C HCIIOJIb30BAHUEM
X3IIMPOBAHUA U IO KaKUM (OopMyJiaM OHa OTIpeIesieTcsl.

VYkaxute, Kakas orepainus Ha3plBacTCs PEXEIIMPOBAHUEM U B KaKUX CIydyasx OHa
MIPUMEHSETCH.
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Pegpepam
Temamuxa pegpepamog
WMHTYyUTHBHOE MOHATHE AITOPUTMA U TPU HAIIPABJIICHUS €TI0 YTOYHEHHH.
Beruucnumsie pyHKuuu.
Hopmanbsnsie anroputmel Mapkosa.
A- ucuncinenue Yepua.
Mamuns! Teropunra.
Mamusbl ¢ HEOrpaHUYEHHBIMU PErUCTPaMH.
Mammnsi [locra.

[TpUMUTHBHO-pEKYypCUBHBIC (YHKIIUU M OTHOILICHHSI, OTIepalis MUHUMU3AIUH.

Apudmernzanus BEIYUCICHHUH.

. [TomypekypcuBHBIE OTHOIICHHUS U HEPA3PEIIUMbIC 3a/1a4H.

. Hepazpemmmbie 3a1auu 3a npeenamMu TEOPUU aIrOPUTMOB.

. BpeMeHHast Cl10)KHOCTh: MOJUHOMHUAIBHBIE U SKCIIOHCHIIMAJIBHBIE AJITOPUTMBI.
. Kitacc NP 1 NP-nmonubIx 3amau.

. [IpocTpancTBeHHAs CIIOKHOCTH AJITOPUTMOB.
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KoHeuHble aBTOMATBHI.

Pacnio3naBaHue perynsipHbIX U HEPETYIISIPHBIX SI3BIKOB.
[IpuMeHeHrne KOHEUHbIX aBTOMATOB B IPOrPaMMHUPOBAHUU.
YHuBepcanbHble PYHKINUN U HEPA3PEIIUMOCTb.
Breruncnenus ¢ opakysiom.

TexHuKa quaroHaau3aluy.

[TonnHOMMANIBHAS HEPAPXHUSL.

CxemHas CII0KHOCTb.

BeposiTHOCTHAs CI10KHOCTb.

CnoHOCTb B CPETHEM.

CoBpeMEHHOE COCTOSIHME TEOPUU CIIOKHOCTH.
[IpumeneHne Teopun CIOKHOCTU B chepe TeIeKOMMYHUKAIIHA.
ANTopuTMHUYECKAasi TEOPUST MHOYKECTB.

ANTOPUTMUYECKH HEPA3PELIUMBbIE 3aaUH.

OrniepaTopHbIE AITOPUTMHYECKUE CUCTEMBI.

MeTobl OLIEHKH aarOpUTMOB.

®dopmanbHbIe TpeoOpa3zoBaHus alrOpUTMOB SIHOBA.
AKCHOMBI U TIpaBUJia BBIBOJIA.

3a‘leTHO'3K3aMeHaHI/IOHHbIe MaTepuaJbl AJIs l'lpOMe)KyTO‘IHOﬁ

(3x3ameH/3a4eT)
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CTpyKTyphl JaHHBIX — OCHOBHBIE MTOHSTHUS, ONPECICHUS U KIacCU(PUKAIIHS.
TpeyroyibHbIE MACCUBBI U CITUCKH.

Jlexu, CTeKH U OYepenH.

HepeBbsi.

JInHelHbIN TOUCK B MACCUBE JTaHHBIX.

bunapHBI MOKCK B MacCUBE JaHHBIX.

3agava MOMCKa B CTPOKE.

Anroputm Knuyra, Moppuca u [Iparra.

AnroputMm boiiepa — Mypa.

. 3a/1a4n COPTUPOBKH TAOJIHUI] U MACCUBOB.

. Anroput™ my3bipbka (BubbleSort) u anroputm Beibopa (SelectionSort).
. Anroputm™ BcTaBok (InsertionSort).

. Ob1as xapakTepucTHUKa MPOCTHIX aITOPUTMOB.

. Anroputm™m lemnna (ShellSort).

. Anroputm ObIcTpOii copTrpoBkH (QuickSort).

. Anroput™m nupamuaaibHoi coptupoBku (HeapSort).

. Anroput™ nupamuaanbeHoi coptupoBku (HeapSort).

. 3a71a4a BHEIIHEN COPTHUPOBKH.

aTrrecralnumn



19. CpaBHeHuUE aITOPUTMOB COPTUPOBKH.

20. 3agada mmomcka co BCTaBKOM.

21. bunapHble JepeBbs MOUCKA.

22. ABJI-nepeBbs.

23. CTpaHUYHBIE IEPEBbs TIOUCKA.

24. B-nepeBbsi.

25. Hcnonp3oBanue B-nepeBbeB B 0a3ax TaHHBIX.

26. [Topa3zpsiiHasi COpTUPOBKA.

27. Ilouck B ciioBape v HArPY)KCHHBIC ICPEBBSI.

28. OCHOBHBIC MOHATHS XCITUPOBAHUSI.

29. O6mue TpeboBaHuUs K Xel-(QyHKIUIM.

30. AaropuTm AeneHus.

31. AIropuT™ cepearHbI KBaIpara.

32. AITOpuT™M YMHOXCHUSI.

33. XemupoBaHUE CTPOKOBBIX KITFOUCH.

34. Metop pa3peuieHns KOJUTH3HHA alrOPUTMOM KBaIPaTUYHBIX TPOO.
35. AITOpuTM ABOMHOTO XEITUPOBAHMS.

36. AJITOPUTM CITUCKOB B JJTMHAMUYECKOM MaMSITH.

37. Anroput™m YunbsmMca.

38. DPPeKTHBHOCTD XCIUPOBAHUS U CPABHEHHE C IPYTUMHU METOJIaMH ITOMCKa.
39. DPPeKTHBHOCTD XCIIUPOBAHUS U CPAaBHEHHE C IPYTUMHU METOJIaMH TTOMCKA.
40. AITOPUTMEBI C BO3BPATOM.

41. 3ajava onTUMAIBHOTO BBIOOPA.

Kpurtepun oueHnBanus pe3yJibTaToOB 00y4YeHUs

Onenka Kpurepun onieHUBaHMsI 10 dK3aMEHY

BhicoKuii OLEHKY ~«OTIMYHO» 3aCTyKHBACT ~CTYIEHT, OCBOMBIIMN 3HAHMUA,
YPOBEHB 5% YMEHHA, KOMIETCHUMH M TEOPETHMECKHH MaTepual 06e3 mpoOesos;
(oTiHHO) BBINOJIHUBIIMKA BCE 3a/laHUs, MPEIyCMOTPEHHbIE yUEOHBIM IUIAHOM Ha
BBICOKOM KauyeCTBEHHOM YPOBHE; MIpaKTUYECKHE HaBBIKH
po¢eCCHOHAILHOIO NPUMEHEHHUs] OCBOCHHBIX 3HAaHUH C(OPMHUPOBAHBI.
Cpennnii OILIGHKY «XOpOILO» 3aCIyKUBAET CTYAEHT, MPAKTUYECKU IMOIHOCTHIO
YPOBEHb «4» OCBOMBIIMN 3HAHMS, YMEHHUS, KOMIETEHUMH M TEOPETUUYECKHH
(xopor1o) MaTtepuai, y4yeOHble 3aJaHUsl HE OLICHEHbl MaKCHUMAaJbHBIM YHCIOM

0aJJI0B, B OCHOBHOM C(hOpPMHUPOBAJ MPAKTHYECKHE HABBIKH.
[Toporossiii OLIGHKY «YyJIOBJETBOPUTEIBHO» 3acly’)KUBA€T CTYAEHT, YacTHYHO C
YPOBEHB «3» npoberaMu  OCBOMBIIMIM  3HAHUS, YMEHHUS, KOMIETEHIMH U
(YIOBJIETBOPUTE | TEOPETHYECKHUN MaTepuas, MHOTHE Yy4eOHbIe 3aJaHus Ju00 He
JBHO) BBIMOJIHWI, JUOO OHM OIIGHEHBl YHUCIOM OauloB ONU3KMM K

MHUHUMAJIbHOMY, HCKOTOPBIC MPAKTUYCCKHNE HABBIKU HE C(i)OpMI/IpOBaHI)I.
MunnManbHbIH OICHKY «HCYIOBJICTBOPUTCIILHO» 3aCIIYKUBACT CTYACHT, HC OCBOHUBIIHI

YPOBEHB «2» 3HAHUS, YMEHUsS, KOMIIETCHIIUU U TEOPETUUYCCKUH Marepuall, yaeOHbIC
(HeyIOBIETBOPHU | 3a/laHUs HE BBIIOJHUI, IPAKTUYECKIE HABBIKUA HE CPOPMUPOBAHBI.
TEJILHO)

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OIPAaHWUYEHHBIMH BO3MOXXHOCTSIMH
3/10pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYATbHBIX ICUXO(PU3UUECKIX OCOOCHHOCTEMH:

— IpU HEOOXOIMMOCTHM MHBAIMJAM U JIMLAM C OIPAaHUYEHHBIMH BO3MOKHOCTSAMHU
310pOBBS IIPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IIOArOTOBKH OTBETA HA DK3aMEHE;

— TIpU MPOBEACHUU MPOLETYPHl OLIEHUBAHHS PE3yIbTaTOB O0YUYECHUS HHBAINIOB U JIMIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBBS NIPEAYCMATPUBACTCS UCIOJIB30BAHNE TEXHUYECKUX
CPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMY;



— IpU HEOOXOIUMOCTH [uIs OOYy4alomMXCsl € OrPaHWYEHHBIMH BO3MOXKHOCTSIMU
3/I0pOBbSI 1 MHBAIKIOB MPOLEAYPA OLECHUBAHUS PE3YIbTATOB OOYUYEHUS MO JAUCIUILTUHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa oneHMBaHUS PE3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OrpPaHUYECHHBIMHU
BO3MOXHOCTSIMH 3JI0OPOBbsSI 110 JUCHUIUIMHE (MOMYJIIO) TPEAyCMAaTPUBAET IPEAOCTABICHHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OTPAHUYEHHUSIM HX 3J0POBbS M BOCIPHUSATHS
uHpOpMaLUu:

JInst L ¢ HapyIeHUSIMH 3PSHUS:

— B IIEYaTHOH (OpME C YBEIMUYCHHBIM HIPU(TOM,

— B (hopMe MEKTPOHHOTO JOKYMEHTA.

JIst L ¢ HapyIICHUSIMH CITyXa:

— B Ie4aTHoOU (opme.

— B (hopMe MEKTPOHHOTO JOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B IIEYaTHOH opme,

— B (hopMe MEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00y4aromuxcs.

5. llepeyeHb yueOHOM JIUTEPATYPbl, HHPOPMALIMOHHBIX PECYPCOB U TEXHOJIOT Ul

5.1 YueOnas qurepatrypa
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denepanbubiit yausepcutet (COY), 2016. — 204 c. : wi. — PexxuM goctyna: 1o nojamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=497016 (mata obpamienus: 03.07.2021). —
bubmmorp. B k1. — ISBN 978-5-7638-3388-1. — TekcT : 2J1IeKTpOHHBIH.

4. MaremaTHuecKasi JJOTHKA M TEOpHsl aJITOPUTMOB : yueOHoe nmocobue / coct. A. H.
Makoxa, A. B. lllanomnuxos, B. B. bepexHoit ; MunucrepctBo oOpazoBanus Poccuiickoit
®eneparun u ap. — Craspomnoins : CeBepo-Kaskazckuit denepanbubiii yausepcutet (CKOY),
2017. — 418 c. — Pexxum ocTyIma: mo MmoJrmucKe. —

URL.: https://biblioclub.ru/index.php?page=book&id=467015 (mara oopamenus: 03.07.2021). —
bubnuorp. B kH. — TeKcT : 37€KTPOHHBIM.

5. [lepemutuna, T. O. MaremaTtudeckas JJOTUKA U TEOPHS AJITOPUTMOB : Y4eOHOE
nocobue / T. O. Ilepemurtuna ; Tomckuii 'ocygapcTBEHHBIN YHUBEPCUTET CUCTEM YTIPABJICHUS U
paanosnekTpoHuku (TYCVYP). — Tomck : TYCVYP, 2016. — 132 c. : wi. — Pexxum goctyna: mo
noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=480886 (naTa oOpamicHus:
03.07.2021). — bubnuorp.: c. 130. — TekcT : 3NEKTPOHHBII.

6. Cynomnaros, C. B. MaremaTuieckas JOTuKa U TEOPHS JITOPUTMOB : YIeOHHUK : [16+] /
C. B. Cynomnaros, E. B. OBunnHuKOBa. — 3-¢ u31. — HoBocuOupck : HoBocubupckuit
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rOCYJIapCTBEHHBIN TeXHUUECKH yHuBepcutet, 2012. — 254 ¢. — (Yue6nuku HI'TY). — Pexxum
nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=135676 (naTta
obpamenust: 03.07.2021). — ISBN 978-5-7782-1838-3. — TekcT : 21eKTpOHHBIH.

7. Teopwust aIrOpUTMOB: JTAOOPATOPHBIN MPaKTUKYM / cocT. A. A. bprikaiiosa ; CeBepo-
KaBkasckuii penepanbubiii yausepcuret. — CtaBponois : CeBepo-KaBkasckuii DenepaibHbIi
yauBepcuteT (CKDYVY), 2016. — 134 c. — PexxuMm goctyma: 1mo moarnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=467401 (mara oopamenus: 03.07.2021). —
Bubmnuorp. B kH. — TeKCT : 37I€KTPOHHBIA.

5.2. Ilepuoanyeckas JuTepaTrypa

1. BectHuk MockoBckoro ynuepcurera. Cepust 15. BpluncnurenpHas maTemMaTtuka U
KkuOepHeTHKa; yupel. MOCKOBCKUI rocyAapcTBeHHBIH yHHBepcuteT uM. M.B. JlomoHocoBa,
@axysbTeT BBIYMCIUTENBHON MareMaTuku U kuOepHetuku MIY. — MockBa: MockoBckuit
l'ocynapctBennslii  Yuuepcuter, 2021. — Pexum JgocTyma: 1O  MOOIIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=610694. — ISSN 0137-0782. — Tekcr
AIEKTPOHHBIN.

2. lmxeHepHO-TEXHUYECKUE pelieHus U uHHoBanuu / Ti. pea. A. C. baxus ; yupen. A.
C. baxun. — BmamuBoctox : Okcmepr-Hayka. — Pexum pgoctyma: mo mMOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=498330. — TeKCT : IJACKTPOHHBIMN.

5.3. UHTepHeT-pecypcbl, B TOM 4YHCJe COBpeMeHHble NpogeccHOHAbLHbIE (a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucteMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DbC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. DBC «JIAHb» https://e.lanbook.com

Ipodeccuonaibubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansl nznarensctea Wiley https://onlinelibrary.wiley.com/
Hayunas anextponHas oubnuorexka (HOb) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3aIaJHbIX HAy4YHBIX )KypHaI0B Ha Poccuiickoit
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
7. HaumonanmpHass »ieKTpoHHass OuOnwoTeka (JAOCTyn K DJIEKTPOHHOW OMOIHMOTEKe
nuccepraiuii Poccuiickoit rocynapcreennoii oubmuorexu (PI'B) _https://rusneb.ru/
8. Tlpesumentckas oubmuoreka um. b.H. Enpumna https://www.prlib.ru/
9. DnektponHas kotekuus Oxcdoprackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
13. Springer Materials http://materials.springer.com/
14. zbMath https://zbmath.org/
15. Nano Database https://nano.nature.com/
16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. VumBepcuretTckas unpopmarnronras cuctema POCCHS http://uisrussia.msu.ru

agkrwnE
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NudopmanmoHHble cIPABOYHbIE CHCTEMBbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypchbl cBOOOIHOTO J0CTYyHA:

1. AwmepukaHcKas naTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAACKUX auccepraiuii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MWUHHCTEPCTBO HayKH M BbICIIEro oopazoanusi Poccutickoii deneparum
https://www.minobrnauki.gov.ru/;

5. ®depepanbHblii mopTan "Poccuiickoe obpasoBanue" http://www.edu.ru/;

6. Wudopmanmonnas cucrema "EquHoe OKHO 1ocTyma K 00pa3oBaTebHbIM pecypcam’
http://window.edu.ru/;

7. Enunas xomnexius nudpoBeIx 00pa3oBaTeIbHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HHHOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBEHHOro HHCTUTYTa pycckoro si3pika uMeHu A.C. Ilymkuna
"Oo6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHbIi moptan "Pycckwuii si3eik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONenuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueda" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit @enepauun". Bonpocs! 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBEeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMaILHOHHBIE pecypchl

KyoI'y:

1. Cpena MOIyBHOTO AMHAMUYECKOTo oO0y4eHus http://moodle.kubsu.ru

2. ba3a y4eOHBIX IUIaHOB, yU€OHO-METOIMUECKUX KOMIUIEKCOB, ITyOIHKaMNA U
koHpepentmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX PeCypcoB Kadenpsl HH(HOPMALIMOHHBIX
oOpazoBaTenbHBIX TeXHOMOTHH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'V _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTEeNbHBIE pecypchl Kadeapsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuu KyOI'Y u Hayuno-meroauueckoro xypHana "[IKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Metoguyeckue ykasaHusl JJIsi OOYYAIOIIMXCH 110 OCBOCHHMIO JAWCHHUILIMHBI
(Monmy.Jist)

Bapuanmuvi memoouueckux yxazanui

1. Meroanueckue yka3aHusl AJis MOATOTOBKH K 3aHATHSAM JIEKIMOHHOTO U CEMUHAPCKOTO
TUna. YTBepKAeHbl Ha 3acenaHuu CoBera (akyibTeTa MaTEeMaTHKH U KOMIBIOTEPHBIX HayK
OI'BOY BO «Ky6I'V». ITpotokon Ne 5 ot 05 mast 2022 r.

2. Metoauueckue yka3aHHs IO BBIOJHEHUIO JTAOOPATOPHBIX paboT. YTBepXkIeHbl Ha
3aceqanuu CoBera (pakynpTeTa MareMaTUku U KomnbioTepHbIX Hayk GI'BOY BO «KyOI'V».
ITporoxon Ne 5 ot 05 mast 2022 r.

3. Meroanueckne ykKa3zaHUS 110 TOJATOTOBKE dcce, pedeparoB, KypCOBBIX padoT.
YTBepxneHs! Ha 3acenanuu CoBeTta (akyiabTeTa MaTeMaTUKH U KOMIbIOTepHbIX Hayk PI'BOY
BO «Ky0I'VY». [Ipotokon Ne 5T ot 05 mas 2022 r.
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B ocBoeHMM IMCHUIUIMHBI MHBAJIUAAMU M JHUIAMH C OTPAHUYECHHBIMM BO3MOXHOCTSIMU
3I0POBbsl OOJIBIIIOE 3HAYCHHEC MMEET WHAWBHUAyajbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble  KOHCYJNBTAllMM IO TMPEAMETY SBISIOTCS BAaXHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM MHAMBUYAIU3alUU O0OY4YE€HUS U YCTAHOBJICHUIO BOCIIUTATEIBHOIO KOHTAKTA
MEXIy IMpernojaBaTesieM U OO0y4aroIlMMCs HMHBAJIUIOM WM JIMIOM C OrpaHUYEHHBIMHU

BO3MOXHOCTAMHU 300POBbS.

7. MaTtepuaibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJII0)

HanmenoBanue crienuaabHBIX
IMOMEIICHUHN

OCHaIIEHHOCTD CIIELHMAIbHBIX
TTIOMEIICHUI

[lepeueHb NHULIEH3MOHHOTO
MPOrPaMMHOTO 00ECTICUCHUS

Y4eOHbIe ayAUTOPUH IS
MIPOBEICHUS 3aHATHH JICKIIOHHOTO
THIIA

(302H, 303H, 308H, 309H, 505A,
507A)

Mebenb: yaeOHas MeOeib
TexHMYecKHe cpeacTBa 00yYCHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Office

Y4eGHbIe ayAUTOPUH IS
MPOBEICHUS J1a00paTOPHBIX PadoT,
IPYIIIOBBIX U MHIUBHIYAIbHBIX
KOHCYJbTalui

(301H, 309H, 316H, 320H)

Meo0enb: yueOHas mebeIb
TexHUYECKUE CPEACTBA O0YIECHUSL:
9KpaH, IPOEKTOP, KOMIBIOTED

Microsoft Office

Y4eOHbIe ayAUTOPHH IS
MPOBEACHUS TEKYILIEH 1
MIPOMEXYTOYHOH aTTeCTaluu
(301H, 302H, 303H, 307H, 308H,
308Ha, 309H, 310H, 312H, 314H,
316H, 318H, 320H)

Meo0enb: yueOHas mebeIb
TexHUYECKUE CPEACTBA O0YUECHUSL:
KOMIIBIOTEP

Microsoft Office

Jns  camocTosTeNnbHOW — paboThl  OOYyYarOLIMXCS  HPEAYCMOTPEHBI  MOMELICHHMS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAaHHON MeOebl0, OCHAIIEHHbIE KOMIBIOTEPHON TEXHUKOM C
BO3MOXKHOCTBIO MOJIKIIOUEHUS K ceTu «VHTepHEeT» M o0ecledeHneM JOCTYyINa B JIEKTPOHHYIO

WH()OPMAIIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCHUTETA.

HaumMmeHnoBaHue noMemeHun ais
CaMOCTOSATEIFHOU PabOTHI
oOyJaromuxcs

OcHaIllEeHHOCTb MOMEIEHUN I
CaMOCTOSTENFHON pabOTHI 00YJIAFOIIIXCS

Ilepeuenn
JMIEH3HOHHOTO
MIPOTPaMMHOTO
obecrnieueHus

Tlomemenue 1151 CaMOCTOSITEILHOU
paboThI 00yJArOIIUXCS (YUTATBHBIN
3an Hayuanoii 6ubnmorexn)

Mebenb: yaeOHas mebennb

KoMILIeKT criernaain3npoBaHHON MeOeIH:
KOMIIBFOTEPHBIE CTOJIBI

O6opynoBaHHe: KOMITBIOTEpHAsI TEXHUKA C
MOKIFOUYEHHEM K HH(POPMAIIHOHHO-
KOMMYHHKalMOHHOH ceTn « UHTepHeT» U
JTIOCTYTIOM B DJICKTPOHHYIO HH()OPMAIIOHHO-
00pa30BaTEeNBHYIO Cpeay 00pa3oBaTeIbHOM
OpraHu3aIH, BeO-KaMephl,
KOMMYHHUKAIIHOHHOE 000pyIOBaHUE,
o0ecreunBaroIee JOCTYI K CETH UHTEPHET
(TIpoBOHOE COCTUHEHUE H OECIIPOBOTHOE
coeiiHenue 1o Texnojaorud Wi-Fi)

WuTepHeT-6pay3eps! A
MpOCMOTpa CaUTOB B
cetu MHTEpHET;

CPEICTBO MOATOTOBKH
npe3eHTanuii MS
PowerPoint

Tlomemenne mIst CaMOCTOATEIHHOM
pabotsr ooygarommxcs (301H,
302H, 303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H, 316H,
318H, 320H)

Mebenb: yaeOHas MeOeb.

[Monxrouenue k WHPOPMATHOHHO-
KOMMYHHKAlIMOHHOH ceTn « MHTepHEeT» U
JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAIFIOHHO-
00pa3oBaTeNbHYI0 Cpey 00pa3oBaTeIbHON
OpraHu3aIH

HHuTepreT-Opay3epsl A
TPOCMOTpa CalTOB B
cetu UHTEpHET;
CPEICTBO MOATOTOBKH
npe3eHTanuii MS
PowerPoint




