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1 Heau n 3212494 M3y4YeHUs1 AUCHMILINHBI (MOIYJIs1).
1.1 Ileab ocBOEHHS AMCIUILJIMHBI.

Pa3Butue npogeccuoHanbHbBIX KOMIETEHTHOCTEH B 00JIaCTH NPUMEHEHUS U pealu3aluu
MaTE€MaTUYeCKU CJIOKHBIX aJIrOPUTMOB B COBPEMEHHBIX IIPOTPAMMHBIX KOMILIEKCAX IIPH
aHalu3e pealbHbIX IPOLECCOB M OOBEKTOB C IIEJBI0 HaXOXKICHHUS 3((EKTUBHBIX PpEILICHUI
OO0IIeHAayYHBIX U MPUKJIAIHBIX 3a/1a4 HIMPOKOTO TPOQHIIS.

1.2 3agaum qUCHHUILINHBIL.

3amadell U3y4yeHUs AUCLMIUIMHBI SBISETCS Pa3BUTHUE CIIOCOOHOCTH OPUEHTUPOBATHCS B
COBPEMEHHBIX  alNrOpPUTMAaxX  KOMIIBIOTEPHOW  MareMaTukw;, A(PQPEKTHBHO  MPHUMEHSITH
MaTEMaTUYECKH CII0KHBIE aJITOPUTMbI B COBPEMEHHBIX IIPOrPAMMHBIX KOMIIJIEKCAX.

1.3 MecTo aucuMmIdHbI (MOIYJIf1) B CTPYKTYpe 00pa3oBaTe/IbHO MPOrpaMMbl.

Jucuummmaa «MeToIpl MPOTPaMMHUPOBAHHUS ¥ alTOPUTMBI» OTHOCHUTCS K YacTH,
dopMHpyeMoii ydacTHUKaMH 00pa3oBaTeIbHbIX OTHOIICHUH (Jluciumimaa no Beioopy) bioka 1
«ductumumabl (MOAyNH)» y4eOHOTO TulaHa. B COOTBETCTBHHM ¢ pabodnM y4eOHBIM IUTAHOM
JTUCIUIUIMHA H3ydaeTcss Ha 1 Kypce mo ouyHOW Qopme oOydeHus. Bug mpomexyrouHoi
aTrecTanuu: ’k3ameH. J{ns ee m3ydeHus: TpeOyeTcs OCBOCHHE CIECIYIOIIUX MPEIIIECTBYIONINX
quciUIuinH:  «TexHoIoruum mporpaMmupoBaHuss u  pabotel Ha OBM» u  «JluckperHas
MaTeMaTHKa ¥ MaTeMaTW4ecKas Joruka». Kpome Toro, naHHas AWCIHMILIAHA B COOTBETCTBUU C
y4eOHBIM IUTAHOM  SIBIISICTCS  NPEIISCTBYIOMICH Ui M3Yy4YeHHs JUCHUIUIMH  «SI3bIKH
MPOrPaMMHUPOBAHUS ¥ KOMITHIIATOPE» U «MaTeMaTHUeCKHe MOJICIIA B HAYIHBIX UCCIICOBAHUSIX
1 00pa3OBaHUM.

1.4 TlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHs MO AUCHMUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOM AMCLUIUIMHBI Ha
00yJaronuxcsi KOMIETCHIINH

HAIPaBIICHO dopmupoBanue y

Kox u HaumeHoBaHue HHIUKATOpa™
JIOCTHIKEHUST KOMIETEHIIUU

Pe3ynbTathl 00yueHUs MO AUCIUTLIINHE

IIK-4 CnocoGeH OpHEHTHPOBATHCS B COBPEMEHHBIX alNTOPUTMax KOMITBIOTEPHOW MaTeMaTHKH; oO0najgaTh
CHOCOOHOCTSIMH K 3()(EeKTUBHOMY INPUMEHEHHIO M peaM3alid MaTeMaTHYECKH CJIOXHBIX aJIrOPUTMOB B
COBPEMEHHBIX MPOTrPaMMHBIX KOMIUIEKCaxX

HIIK-4.1 Ymeer MPUMEHSTD u | UIIK-4.1. 3-1 3HaeT coBpeMEHHbIE ANTOPUTMBI KOMIIbIOTEPHOM
peanu30BbIBATh  MATEMATHYECKU CJIOXHBIE | MATEMATUKU

aJropuTMel B COBpPEMEHHBIX mnporpammHbiX | UITK-4.1. Y-1 YMeer npuMeHsATh COBpEMEHHbIE METOJIbI U
KOMILIEKCaX TEXHOJIOTHH AJIs1 3(pPEeKTMBHOM peamzarin MaTeMaTHIeCKH

CJIOXKHBIX aJITOPUTMOB

UIIK-4.1. V-2 BrnageeT MeToJaMH Pa3BUTHSA U PeaTH3aIHA
MaTeMaTHUECKH CIIOXKHBIX aJlTOPUTMOB B COBPEMEHHBIX
MIPOrPaMMHBIX KOMIUIEKCaX

UIIK-4.2 Tlpumensier B npodeccHoHanbHON
JIeITEIbHOCTH METOJIMKY HCCIIEIOBaHUSl 1
CO3JJaHUsI HOBBIX MOjieNeil, MeToJ0B U
TEXHOJIOTHI B MAaTeMaTHKE M €CTECTBEHHBIX
HayKax

NIIK-4.2. 3-1 3HaeT METOAUKY UCCIETOBAHHMSI TPOOIEM
MpeIMeTHO 00J1acTH, TPEOYIOIIHE NCIIOIL30BaHNS COBPEMEHHBIX
MPOrpaMMHBIX KOMIIJIEKCOB

UIIK-4.2. V-1 YMeeT NIprUMeHsITh COBPEMEHHbBIE METO/IbI 1
TEXHOJIOTHH IS COBEPIICHCTBOBAHIS N3BECTHBIX MaTeMaTHUECKH
CIIO’KHBIX aJITOPUTMOB

WIIK-4.2. V-2 BrnageeT coBpeMeHHBIMA HHPOPMAITMOHHBIMU
TEXHOJIOTHSIMH JUISl MOEIIMPOBAHUS U pa3padOTKH aJITOPUTMOB

WIIK-4.3 JlemoHCTpupyeT yMmeHHE OTOOpa
Cpean CYIIECTBYIOUIMX METO/0B Hauboiee
NOAXOASIIME JUISi pEUIeHUS KOHKPETHOM
NPUKJIATHON 3a]1auu

NIIK-4.3. 3-1 3HaeT coBpeMEHHbIE METOIBI U AITOPUTMEI
KOMITBIOTEPHON MaTeMaTHKU

NIIK-4.3. Y-1 YMeet popMyaupoBaTh M pelIaTh NpHUKIIaJHbIC
3aj1a4M, BO3HUKAIOLINE B X071 PO(heCCHOHATLHOM e TeIbHOCTH,
HanOosee MoJX0SIIMMI METOIAMHU




KOH 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* PC3yJ’ILTaTLI OGy‘lGHI/IH 10 JTUCHUIIJIMHEC
JOCTHXCHHUS KOMIICTCHIINH

IIK-5 Crioco0eH BBITOJIHATH PabOTHI IO YCTAHOBKE, HACTPOMKE M 0OCITY)KMBAHUIO MPOTPAMMHBIX, TPOTPAMMHO -
anmapaTHHIX (B TOM YHCIE KPUNTOTpahUIeCcKUX) CPEACTB 3alIUTHI

UIIK-5.2 Bmaneer ocaoBamu | UIIK-5.2. 3-1 OGmamaer QyHnaMeHTAaIbHEIMA 3HAaHUSIMU B
WHQOPMAMOHHBIX  TEXHOJOTHH,  yMmeeT | obmacti nHpopmaruku U UKT

npodeccHOHaNbHO — ompelneautb  ypoBeHb | MIIK-5.2. V-1 VYmeer mpodeccroHambHO OMpeeinTh YPOBEHb
HEOOXOJMMOI0o  HPOrPaMMHO-ANIAapaTHOrO | HEOOXOAMMOTO TIPOTPAMMHOTO 00ECTICUCHHUS

obecrieueHns 3aIMIIAeMOi
MH(OPMALMOHHOM CHCTEMBI

Pesynprarhl 00yyeHHsI MO JUCHUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHHUS BCEX
BUJOB KOHTaKTHOH UM CaMOCTOSATENIbHOW paboThl OOy4yarolmMXcsi B COOTBETCTBUU C
YTBEP)KJICHHBIM YUE€OHBIM IIJIAHOM.

WHaukaTtopel  JOCTHXKEHMSI KOMIETEHLUH  CUYMTAlOTCs  C(OPMUPOBAHHBIMU  IIpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUCHUSI.

2. CTpyKTYypa M cofepKaHMe I CHUILTHHBI.

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

Obmas Tpyao€MKOCTh TUCIHUILTUHBI cocTaBiseT 3 3ad.ei. (108 vaca), ux pacnpenenenue
0 BHJIaM Pa0OT MPEICTaBICHO B TaOIUIIE.

Bunst pabot Bcero | ®opma oOyueHus
4acoB OYHasl
1 cemectp (dacer)
KonTakTHas pa6oTa, B TOM 4HcCJe: 32,3 32,3
AyIMTOpHBIC 3aHATHA (BCEro): 32 32
3aHATHSA JEKIIMOHHOTO THIIA 16 16
JlabopaTopHBIe 3aHATHS 16 16

HpaKTI/I‘ICCKI/IG 3aHATHA - -

CCMI/IHapCI(I/Ie 3aHATHA - -

HNuas koHTakTHas padora:

KonTtpons camocrosrensHoi pabotsr (KCP) - -

IIpomexxkyrounas arrecranus (MKP) 0,3 0,3

CamocTosiTeIpbHasi padoTa, B TOM YHCJIE: 49 49

Pedepar (moaroroska) 16 16

CaMoCTOsITeNIbHOE U3yUeHUE Pa3/IeNioB, CAMOIIOrOTOBKA (IIpopaboTKa u

MOBTOPEHHE JIEKIIMOHHOTO MaTepHalia 1 MaTepHaja yieOHUKOB U yUeOHBIX 16 16

0COOHIA, MOATOTOBKA K JA00PATOPHBIM 3aHSITHSIM )

[ToaroroBka Kk TeKynieMy KOHTPOJIIO 17 17

KoHTpob:

IToaroToBKa K SK3aMEeHY 26,7 26,7

OO61mas TPyA0eMKOCTh qac. 108 108
B TOM YKCJIe KOHTAKTHasi padora 32,3 32,3
3a4. e 3 3




2.2 CTpykTypa IMCHHUILIHHBI:

Pacrnipenenenne Bu10B ya4eOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIHUILTUHBL.
Pasgensr (Tembl) AMcUUIUIAHBL, u3ydaembie B 1 cemectpe (1 kypce) (ounas dopma
00yueHHMsI)

KonnuectBo 4acos
Ne HaumenoBanwue pa3nenos (Tem) Beero A};faHGTooTpa Had Bﬂwp};méoﬁpﬂaﬁ
J 113 JIP CPC
1. D¢ deKxTHBHBIE ANTOPUTMBI 00PaOdOTKH TaHHBIX 36 8 - 12 16
2. Teopwust anropuT™MoB 28 8 - 4 16
UTOI' O no pasoenam oucyuniumvl. 64 16 - 16 32
Konrpons camocrositensHo# pabotsl (KCP) - - - - -
IIpomesxxyrounas atrrectauus (UKP) 0,3 - - - 0,3
IToaroToBka K TeKyLeMy KOHTPOJIIO 17 - - - 17
IToaroToBka k sk3aMeHy 26,7 - - - 26,7
O611as TPyI0EMKOCTE O TUCIIUTLTAHE 108 16 - 16 76

[Tpumeuanue: JI — nexkuuu, 113 — npaktuyeckue 3austust / cemunapsi, JIP —
naboparopusble 3aHsaTHs, CPC — camocTosdTenbHas padoTa CTyJeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCIUNIUHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

dopma
HanmenoBanue
Ne Coneprxanue paszaena (TeMbl) TEKYIIEro
pasznena (TeMbl)
KOHTPOJIS
CTpyKTypHI JaHHBIX.
D¢ deKTUBHBIE aNTOPUTMBI ITOUCKA.
O¢heKTUBHBIC AITOPUTMBI b p
1. D¢ deKTHBHBIE aNTOPUTMBI COPTUPOBKH. v
00pabOTKK JAHHBIX
CopTHpOBKa U TIOUCK C UCTIOJIb30BAHHEM JICPEBHEB.
Xo1mupoBaHue.
PexypcuBHBIE QITOPUTMBIL.
KoneuHsle aBTOMATHI.
2. |Teopus anroputMoB v
Mamunsl Teropunra u Ilocra.
HopwmanbHsle anroputMel Mapkosa.

2.3.2 3aHATHS CeMHHAPCKOIo THNA (MPAKTHYeCKHe / CeMHUHAPCKHe 3aHATHUS/
JjabopaTopHbie padoThl)

HaumeHnoBanue dopma

No | paznena (Tembl) Temartuka 3aHITHI/PabOT TEKYIIETO

KOHTPOJIS
CTpyKTYypBbl JaHHBIX. JIP
D deKxTUBHELE D¢ beKTHBHBIE aNTOPUTMBI ITOUCKA. JIP
1 aJITOPUTMEI Db dexTHBHBIC aNITOPUTMBI COPTHPOBKH. JIP
00paboTKu CopTHPOBKA H MOMCK C HCTIONb30BAHUEM JIEPEBHEB. JIP
AQHHBIX CrienuanbHbIE METOBI COPTUPOBKHU U TIOUCKA. JIP
XommpoBanue. JIP
5 Teopust PexypcuBHBIE aNTrOpUTMBI. JIP
AJITOPUTMOB Maruunsl Teropunra u [Tocra. JIP

B nmanmHoM moapaszmene, B TabmuuHON ¢opMe TPUBOIUTCS OIKMCAHUE COJCPIKaHM
JTUCIUIUIMHBI, CTPYKTYpPUPOBAaHHOE MO paslienaM, ¢ YKa3aHHeM IO KaxaAoMy pasjieny (opMbl
TEKYIIEeT0 KOHTPOJs: YCTHBIN ompoc (Y), BBIOJIHEHNE HHANBUAYalIbHOTO 3ananus (M13) ,3ammra
nabopatopHoit pabotel (JIP), Bemomnnenne kypcoBoro mpoekta (KII), koHTposbHON pabOThI
(KP), pacuetno-rpadudeckoro 3ananus (PI'3), nanucanue pedepara (P), acce (), KOIIOKBUYM
(K), rectupoBanue (T), yctHoro onpoca (), koHTponbHoi padots! (K) u T.1.

[Ipy wW3yyeHWW JOUCHUIUIMHBI MOTYT TPUMEHATHCS  DJIEKTPOHHOE OOydeHwue,
JTUCTAHIIMOHHBIE 00pa3oBaTeNbHble TeXHOoJIoruu B coorBeTcTBUU ¢ DT'OC BO.



2.3.3 llpuMepHasi TeMATHKA KYPCOBBIX padoT (MIP0eKTOB)

KypcoBbie paboThI - HE TPEAYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYyeHusl AJIsl CAMOCTOATEIbHONH padoThl

00y4aroIMUXCH M0 JUCHUILIMHE (MOTYJII0)

[lepeyenp yueOHO-METOAMYECKOTO OOECIICUCHNUS

Ne Bug CPC JTUCTIATUTAHBI TIO BHIITOJTHEHHIO CAMOCTOATEIIEHOW PaOOTHI
1 Pedepar (moaroroska) MeTtoandeckue yKa3aHus IO TOATOTOBKE 3cce, pedeparos,
KypCOBBIX paboT. YTBepKAeHH Ha 3aceqannu CoBera
(axynpTeTa MaTEMaTHKN M KOMITBIOTEpHBIX HayK PI'BOY
BO «Ky6I'Y». IIporoxos Ne 5T ot 05 mast 2022
2 CaMocCTOsITeIbHOE N3yUCHUE Pa3/IeNoB, Meroanyeckre yKa3aHus Uil HOATOTOBKH K 3aHSATHAM

CaMOIIOITOTOBKA (TIPOpabOTKa U MOBTOPEHUE
JICKIMOHHOTO MaTepualla 1 Marepuaia
yueOHHKOB M y4EOHBIX MTOCOOUIA, TOITOTOBKA
K JJaDOpATOPHBIM 3aHSTHSIM)

JIEKIIMOHHOTO U CEMMHAPCKOI'0 THUIA. Y TBEP KJICHBI Ha
3acenannu CoBerta (akyabTeTa MaTeMaTHKH U
kommnbioTepHBIX Hayk @TBOY BO «Ky6I'V». IIpotokom Ne
5 ot 05 mas 2022 1.

Meroayeckne yKa3aHus 10 BBITOJHEHHUIO
CaMOCTOATENBHOU PabOTHI 00yJAIOMKXCS. Y TBEPKACHBI HA
3acenannu CoBera (pakyabTeTa MaTEMaTHKH U
komnbioTepHBIX Hayk @TBOY BO «KyOoI'Y». [Ipotokom Ne
5 ot 05 mas 2022 1.

MeTtoaudeckue yka3aHHs M0 UCIIOIb30BaHUIO
UHTEPaKTHBHBIX METOJIOB O0Yy4eHHs. Y TBEP)KCHBI Ha
3acenannu CoBera (akyabTeTa MaTeMaTUKH U
kommnbroTepHbIX Hayk @TBOY BO «Ky6I'V». [IpoToxon Ne
5 ot 05 mas 2022 .

3 ITonroToBka K TEKyIieMy KOHTPOIIO Meroauyeckre yKa3aHus 10 BHIIIOIHEHHIO 1a00PaTOPHBIX
pabort. YTBepkieHb! Ha 3acenannn CoBeTa aKynbTeTa
MaTeMaTHKH 1 KoMnboTepHBIX Hayk @TBOY BO «KyoI'V».
IIporokon Ne 5 ot 05 mas 2022 1.

4 [Toaroroska Kk 3K3aMeHy Meroauueckne yKa3aHus U HOATOTOBKH K 3aHATHAM

JEKIIMOHHOTO M CEMMHAPCKOTO THIA. Y TBEPKICHBI HA
3acenannu CoBeta (pakysnbTeTa MaTEMaTUKH U
komnbioTepHBIX Hayk @T'BOY BO «Ky6I'Y». [Ipotokom Ne
5 ot 05 mas 2022 .

Y4yeOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBHONM pabOThl O0YyYalOIIUXCs W3
qrclia MHBAIM/IOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3710poBbs (OB3) nmpenocraBnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIIPUITHS HH(DOpMALIUHU:

Z[J'ISI JiiI ¢ HapYIICHUAMU 3PCHUA:

— B IleyaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,
JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHoO (opme,

— B (hopMe 2IIEKTPOHHOI' O TOKYMEHTA.

I[J'ISI JIAI ¢ HAPpYIICHUAMHU OINOPHO-ABUI'ATCIIBHOIO allliapara:

— B TIeYaTHOM opme,
— B hopMe PIEKTPOHHOTO IOKYMEHTA,

HaHHBIfI MNEPCUCHb MOXKCET OLITH KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHHI'CHTA

o0yJaromuxcs.



3. OoOpa3oBaTe/ibHbIEe TEXHOJIOTMH, NMPUMeEHsieMble NPU OCBOCHUH WCHUINIHHBI
(Mmomy.Jist)

B Xxonme wu3yyeHus JUCHMIUIMHBI IPEAYCMOTPEHO HCIOJIB30BAHUE  CIIECIYIOLIUX
00pa30oBaTeNbHBIX TEXHOJOTHNA: JIEKIMH, J1a0OpaTOpHbIE 3aHATUS, NpoOieMHoe oOyueHwue,
pa3dop MpakTUYECKUX 3a/1a4, CAMOCTOsATEIbHAas paboTa CTYACHTOB.

KommieTeHTHOCTHBIM TMOAXO0A B paMKax IPENOAJaBAHUSA HUCLUIUIMHBI PEaIu3yercs B
WCIOJIb30BAaHUN HWHTEPAKTUBHBIX TEXHOJOTHMM M aKTHBHBIX METOA0B (pa30opa KOHKPETHBIX
CUTYyaIlMii, KOMIIBIOTEPHOTO 3KCIIEPUMEHTA, aHATUTHYECKUX paboT Ha s3bikax CH++, Python) B

COUYETaHHUH C BHEAYIUTOPHOI pabOTO.

HCIIOJIB30BaHHUEC

WNudopmannonnsie

TEXHOJIOTHH,
MH(GOPMAIMOHHBIX

MIPUMEHSIEMBIE
pecypcoB,

TEJICKOMMYHUKAIIMOHHOM ceTu MHTepHeT.
AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOIMH, IPUMEHSIEMbIE ITPU U3YYEHUU JUCLUILIUHbI

KOHCYJIBTaI_[I/Iﬁ C UCIIOJIb30BaHHUEM 3JI€KTpOHHOI>i IIOYTHI.

JOCTHXEHUN 0o0yvarommxcs,

pu

W3y4YECHUU
JIOCTYIIHBIX B

JUCITUTUTAHBL:
nH(pOpMaIMOHHO-

AJig JMi € OrpaHMYCHHBIMH  BO3MOJKHOCTSAMU  3O0POBBA IMPECAYCMOTPCHA OpraHu3anus

4. OueHo4YHbIE CPeACTBA IJIsl TEKYIero KOHTPOJISl yCIIeBAeMOCTH U MPOMeKYTOYHOI
aTTecTAluN

OHGHO‘-IHI)IG cpeacrtBa MnpeaHasHAuYCHbI JII KOHTPOJA MW OLCHKU O6pa3OBaTCJII>HI>IX

OCBOMBIIUX MPOTrpaMMy Y4€OHOW JIUCIUIUIMHBI

MPOrPaMMUPOBAHUS U AIITOPUTMBIY.
OneHouyHbIEe CPECTBA BKIHOYAIOT KOHTPOJIbHBIE MaTEpHAIIbl JUIsl IPOBEICHUS TeKYLIero
KOHTPOJIA B (opMEe BOMPOCOB JJsi YCTHOTO ONpoca M 3alUThl JabOpaTOpHBIX pPadoT,
Pa3HOYPOBHEBBIX 33/IaHUN U MPOMEKYTOYHOW aTTecTaluu B (opMe BOIPOCOB M 33JaHUN K
HK3aMEHY.

«Metonabl

CprRTypa OLHCHOYHBIX CPEACTB AJHA TeKleIeﬁ H l'lpOMe)KyTO‘IHOﬁ aTrreCcTanmum

HaumeHoBaHME OLIEHOYHOTO
Kox 1 HanmeHOBaHMe
Ne Pe3ynbraTel 00y4eHus cpelcTBa
HHAMKaTOpa "
n/n (B cooTBeTcTBUH C 1I. 1.4) Texyrmii IIpomexxyTounas
(B cootBeTcTBHH C 1. 1.4)
KOHTPOJIb aTTecTalys
NIIK-4.1 Ymeer npumenats | 3-1 3HaeT COBpeMEHHBIE aJITOPUTMBI Pedepar Bomnpoc Ha
Y peaJn30BHIBATh KOMITBIOTEPHOH MaTeMaTHKH 9K3aMeHe
MaTEeMaTHYECKH CIIOXKHEIC V-1 YMeeT npuMeHSATh COBPEMEHHEIC 8-17
ITOPUTMBI B COBPEMEHHBIX | METO/BI M TEXHOJIOTHH JIJIS JlabopaTtopHas
1 MPOTPAaMMHBIX KOMILTIEKCaxX ahdexTrBHOIM pearmzarn pabora
MaTEeMaTHYECKH CIIOKHBIX aJITOPUTMOB
V-2 Bnajeer MeToaMu pa3BUTHS U
peanu3anyu MaTeMaTHYeCKH CIIOXKHBIX | JlaBopaTopHas
AITOPUTMOB B COBPEMEHHBIX pabota
HIPOTrPaMMHBIX KOMIIEKCaX
WIIK-4.2 [TpumeHsieT B 3-1 3HaeT METOUKY HCCIEA0BAHUS Pedepar Bomnpoc Ha
npodeccrnoHaNbHON npo6ieM npeaMeTHOH 06acTH, SK3aMeHe
JIeSITETBHOCTH METOIUKY TpeOyIoIIHe UCIOJIb30BaAHUS 18 - 27
WCCIIE/IOBaHMS M CO3JJaHNUS COBPEMEHHBIX POIPaMMHBIX
HOBBIX MOJIENIEH, METOAOB U | KOMIUIEKCOB
TEXHOJIOTHH B MaTeMaTHKe M | Y-1 YMeeT NIpuMeHsTh COBpEMEHHbIE JlabopatopHras
2 €CTECTBEHHBIX HayKax METO/IbI ¥ TEXHOJIOTHH JIISI pabora
COBEPIICHCTBOBAHHS U3BECTHBIX
MaTEeMaTHYECKH CJIOKHBIX aJITOPUTMOB
V-2 Bnajeer coBpeMEHHBIMU JlaGopaTtopHas
MH(pOPMAIIMOHHBIMH TEXHOJIOTHAMHU pabora
JUTS MOJICTTUPOBAHHUS U pa3pabOTKU
AITOPUTMOB




HaunmeHoBaHue OLIEHOUYHOTO
Kon u HanmeHoBanue
Ne Pesynbrarsl 00ydeHust CpencTBa
n/m HHARKATOpa (B cooTBeTcTBHH C 1. 1.4) Texymmii IIpomexxyTounHast
(B cooTBeTcTBUH C 1. 1.4)
KOHTPOJIb aTTecTays
NIIK-4.3 lemoHCTpHpYET 3-1 3HaeT coBpeMEHHBIE METOBI Pedepar Bompoc Ha
yMeHHe 0TOOpa cpean QITOPUTMBI KOMITHFOTEPHOH MaTeMATHKH 9K3aMEHE
CYIIECTBYIOIINX METOIOB V-1 Ymeet popmynupoBats u pemats | JlabopatopHas 28 -41
3 HanOoJIee MOAXOIAIINE IS TIPUKJIATHBIC 3379, BO3HUKAIOIINE B pabora
pelIeHNs] KOHKPETHOM xo7e IpodecCHOHaTbHOM
MPUKJIATHOH 3a]1auu JIeATeIbHOCTH, Hanbosee
TIOJIXOJSIIMMU METOAAMH
WIIK-5.2 Brnageet ocHoBamu | 3-1 ObnanaeT GyHIaMEHTaTbHBIMU Pedepar Bompoc Ha
nH(OpPMaMOHHBIX 3HAHHUSAMH B 00J1aCTH HHPOPMATUKH U 9K3aMeHe
TEXHOJIOTHH, ymeeT UKT 1-7
npodeccroHanbHO V-1 Ymeer npodeccroHaibHO JlaGopaTtopHas
4 OIIPE/IETIUTh YPOBEHb OIIPEAEIUTh YPOBEHb HEOOXOANMOTO pabora
HEOOXOIMMOT0 IIPOTPaMMHO- | IMPOTPAMMHOTO 00ecIeueHHs
amnmapaTHoro o0ecredeHus
3allMIaeMon
MH(OPMALMOHHOM CHCTEMBI

TunoBblie KOHTPOJIBHBIC 3aJlaHudA WJIH HHbBIC MaTepHaJibl, H606X0)II/IMI)Ie IJIdA

OLlEHKM 3HAHWIi, YMEHUIl, HABBIKOB U (MJIH) ONBITA JeSITEJILHOCTH, XapPaKTePU3YIOIIUX
Tanbl GoOpMHUPOBAHNSI KOMIIETEHIMH B Mpoliecce 0CBOEHUS 00pa30BaTeIbHON MPOrPaMMbl

orwdPE
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IlpumepHnulit nepeuenv 60npPocoe u 3a0aHuil

[ToHsiTHE CTPYKTYpPHI JaHHBIX CTEK, OYepe/ib, JIEK.

[IpencraBieHue B aMsATU CTPYKTYpP JaHHBIX CTEK, OUEPE/b, JIEK.

3aaHue CTPYKTYp JaHHBIX CTEK, OUEPEb, JIEK.

OcHoBHBbIE Ollepaly HaJl CTPYKTYpaMH JJaHHBIX CTEK, 04epeib, JEK.

JIOCTOMHCTBA U HETOCTATKHU Pa3IMYHOIO IPEACTABICHUS B IAMATH CTPYKTYP JAaHHBIX
CTEK, Ouepe/ib, JCK.

Hcnonp30BaHne CTPYKTYp AAHHBIX CTEK, OUEPEb AJIS PELIEHUS 3a1ad.

OO0ObsicHUTE, UEM XapaKTEPU3YETCs CI0KHOCTh aIrOpUTMa.

Kak oneHuBaeTcs aCHMIITOTHYECKAs CII0KHOCTh aJITOPUTMa.

Kak nonyvaercs BepXHsisl OLIEHKA CII0)KHOCTH aJITOPUTMA.

. O6L$ICHI/ITC, OTJIMYAKOTCA JIM U Ha CKOJIBKO ACUMIITOTUYCCKAA U BEPXHAA OLICHKA

CJI0’KHOCTH aJITOPUTMA.

VYkaxute, kKakue (YHKIIUN HUCTIOIb3YIOTCS JIIsl PEACTABICHUS! BEPXHEH OLIEHKH
CJI0’KHOCTH aJITOPUTMA.

Onuiure, y KaKuX U3BECTHBIX BaM aITOPUTMOB CIIOKHOCTb SIBJSIETCS KOHCTAHTHOM, a y
KaKkuX — JIMHEHHOH.

OO0ObsicHUTE, KaK OIIEHUBAETCS CI0KHOCTh AKCIIEPUMEHTAIbHBIM METOIOM.

VYkaxure, COBNAAAIOT JIU PE3YJIbTAaThl SKCIIEPUMEHTAIBHON U BEPXHEW OLIEHOK U, €CIIU
HET, TO Ha CKOJIBKO OHU OTJIMYAIOTCS.

OnuiumTe, KaKk BIUSET pa3Mep MacCHMBa Ha BPEMEHHYIO CI0KHOCTh alrOpPUTMA.
OObsicHUTE, KaK BIUSAET KOIMYECTBO ITUKIIOB MTOBTOPEHUS UCCIEAYEMOT0 alrOpUTMa Ha
MOTPEIIHOCTh OMPEICIICHUSI BPEMEHU €TI0 BBITIOJIHEHUS.

ITonsTHE yHIOpAIOYEHHUS.

XapakTepucTruKa IpsIMbIX METOI0B COPTHPOBKH: BCTABOK, BHIOOPA, TTy3bIPHKA.
CpaBHUTENIbHAS OLIEHKA CIIOAKHOCTH MPOCTHIX METOI0B COPTUPOBKH IO YUCITY
CpPaBHEHUU U YHCITY IEPEMENIEHUMN 3JIEMEHTOB.

XapakTepuCTUKA YIYyULIEHHBIX METOJIOB COPTUPOBKH, OLICHKH MX CIIOKHOCTH.



21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.
43.
44,
45,
46.
47.
48.
49,

50.
51.

52.
53.

54,
55.
56.
57.
58.

59.

OO®bscHUTE, 1715 KaKUX 337a4 MPEANOYTHUTEIbHBIME SBISIOTCS IPEBOBUIHBIE CTPYKTYPbI
JAaHHBIX.

VYkaxute, Kakue TUIIbI AEPEBLEB, UCIOIb3YIOIINECS B IPOrPAMMUPOBAHHH, BbI 3HAETE.
OnwuuuTe, 4TO NMpecTaBisieT co00il OMHapHOE AepeBo.

OO0BbscHHUTE, YeM OTIIMYAETCS HIeANIbHO cOaTaHCHPOBAaHHOE OMHAPHOE JEPEBO OT OOBIYHOTO.
VYkaxure, YTO IpeACTaBIsIeT cCOO0H y3en aepesa.

Onummre, 4TO TaKOE NOJJEPEBO.

OOBscHUTE, KaK 334at0TCS CBSI3U MEXAY Y3JIaMHU JepeBa.

VYxkaxure, ueM otnmuaercsi ABJI-nepeBo oT 00b19HOT0 GMHAPHOTO.

Onwuiure, yeM oTinyaercs B+ nepeBo ot OGuHapHOrO.

OO0bsicHUTE, KaKK€ OCHOBHBIE OIIEPALIMU BBIIIOJIHSIIOTCS Ha/l JEPEBbSIMH.

VYKaxure, Kak CTpOUTCS OMHApHOE JIEPEBO.

Onummre, Kak MOKET OBITh BHITIOJTHEHO yJAJICHUE y3J1a OMHAPHOTO JIepeBa.

OO0BsicHUTE, KaKUE TUITHI TIEPEKOCOB CymecTBYOT B ABJI-nepeBnsix.

VYkaxure, Kakue BCTpeyaroTcs MOBOPOTHI Ipu OanancupoBke ABJI-nepeBbeB.

OnwuiuTe, Kak BBINOJIHAETCS MOUCK Ha OMHAPHOM JIepeBe.

OO0BsicHUTE, KaK BHITIOJHSAETCA MOMCK Ha B+ nepese.

VYkaxure, B KaKuX cllydasx Lenecoo0pa3HO NPUMEHEHHE CIIeUAIbHBIX METOJI0B
COpPTUPOBKH U MTOMUCKA.

Onummre, OT KaKOW XapaKTEPUCTUKH 3aBUCUT BpeMs IIOUCKA 110 HArPYKEHHOMY JIEPEBY.
OObsicHUTE, B YEM COCTOUT NMPEUMYIIECTBO, @ B YEM HEAOCTATOK CIIELUATbHBIX METO/I0B
COPTUPOBKH U ITOMCKA 110 CPABHEHHUIO C YHUBEPCAIBHBIMU METOJAMH.

VYkaxkuTe, Kakoe MpeACTaBICHUE JaHHbIX HAa3bIBAETCS HArPY>KEHHBIM JIEPEBOM.
Onummre, noyeMy NOKUCK I10 HAIPYKEHHOMY JIEPEBY Ha3bIBAETCS IIOUCKOM B CJIOBapeE.
OO0BsicHUTE, B YeM OTINYNE OMHAPHOTO MPEACTABICHHS HATPY>KEHHOTO JIEpEBa OT MPOCTOTO.
VYkaxute, B 4eM CYThb IOpa3psAHON COPTUPOBKH.

Onummre, A5 KaKUX KIOYEH MPUMEHSETCS TOpa3psiiHas COPTUPOBKA.

OO0BscHUTE, KaKOBa TPYAOEMKOCTh aJlTOPUTMA MOPa3PSAAHON COPTUPOBKHU.

YKaxuTe, 4TO Ha3bIBACTCS XAII-PYHKIIUCH.

OOBscHUTE, UTO HA3bIBAETCS XAII-Ta0IULIEH.

Onummre, B 4eM CyTh KOJUIM3UH XAIIMPOBAHHUS.

VYkaxure, Kakue JIBe 331a4M JJOJDKHBI OBITh pEeIIeHbl JAJIs1 YCHEeITHON peannu3alinun
XEIIUPOBAHMUS.

OOBbscHUTE, OT KaKuX ()akTOPOB 3aBHCUT BHIOOP HanboJIee YAaYHOTO PEIIeHUs 3TUX 3a/1ad.
Onummre, kak Bol MokeTe 00BSICHUTH TPEOOBAHUE XOPOIIETO PacCeIHUs 3HAUEHU N
KIIFOYEH.

VkaxuTe, Kakue alropuTMbl X31-QyHKIMI Bam U3BecTHHBI.

OOBbscHUTE, B KAKOM CITy4ae aJTOPUTM JIeIeHUS IPUBOJIUT K YaCThIM KOJUTU3UAM U KaK
3TOro n30exarh.

Onwumute, B 4eM 0COOEHHOCTh X3IIMPOBAHUS CTPOKOBBIX KIIOUEH.

VYkaxuTte, Kakue METOIbI TpeoOpa30BaHMs CTPOKOBOTO KIIFOUA B YMCIIOBOM Brl 3HaeTe.
[Tepeuncnure METOBI pa3pelieHNs] KOJUIM3UN TP XN POBAHUH.

OObsicHUTE, B UEM OTIMYHE aIrOpUTMa Y WIbSIMCA OT aJITOPUTMA CUCKOB B TMHAMUYECKOM
aMsATH.

Onummre, OT KaKOro MoKasares 3aBUCUT CKOPOCTh MOMCKA C UCIIOJIb30BAHUEM
X3IIMPOBAHUSA U 110 KaKUM (popMyiaM oHa ompeessieTcs.

VYkaxuTe, Kakas ornepanys Ha3blBaeTCs PEXEUIMPOBAHUEM U B KaKUX CIy4yasx OHa
IIPUMEHSETCS.



CooNok~wWNE

[ S T
N~ O

[EEN
w

Pegpepam
Temamuxa pegpepamos
NHTYyUTUBHOE OHATHE AJITOPUTMA U TPU HAMPABIICHUS €70 YTOUHEHHUS.
Boerurcnumeie QyHKINN.
Hopmanbnbie anroputmel MapkoBsa.
A- ucuncnenue Yepua.
Maimunsl TeropuHra.
MaiuHbl ¢ HeOrpaHUYEHHBIMH PETUCTPAMH.
Mammns [Tocra.

[TpuMHUTUBHO-PEKYpCUBHBIEC (DYHKIIUU U OTHOLIEHHUS, ONIEpallis MUHUMHU3AIUY.

Apudmernzanys BEIYUCICHUH.

. [TomypexkypcuBHBIC OTHOIICHUS U HEPa3peIINMbIe 3a]a4H.

. Hepaspemmmele 3a1a4u 3a mpejiejiaMu TeOPUN alrOPUTMOB.

. BpeMeHHast CTOKHOCTB: MMOJITMHOMHUAIBHBIE W SKCITIOHCHIIHAILHBIC AJITOPUTMBI.
. Kimacc NP 1 NP-nmonHbIX 3a1ay.
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ITpocTpaHCTBEHHAS CIIOKHOCTDH AJITOPUTMOB.

KoHeuHbIe aBTOMATBI.

PacniosHaBaHue peryssipHbIX U HEPETYJISPHBIX A3BIKOB.
IIpuMeHeHrne KOHEUHBIX aBTOMATOB B IIPOrPaMMHUPOBAHUN.
YHuBepcanbHbie (YHKIUN U HEPA3PEIINMOCTb.
Brrancienus ¢ opakysiaoM.

TexHuKa quaroHaIu3anuy.

[TonlmHOMMANIBHAS UEPAPXHUSL.

CxeMHas CII0)KHOCTB.

BeposiTHOCTHAs CIIOKHOCTD.

CI10)KHOCTB B CPETHEM.

CoBpeMEHHOE COCTOSIHME TEOPUU CII0KHOCTH.
[TprMeHeHHe TeOpUH CIIOKHOCTH B chepe TeIeKOMMYHHUKALUH.
ANTOpUTMHYECKAs TEOPHUSI MHOXKECTB.

ANTOpUTMUYECKU HEpa3peIINMbIE 331a4U.

OneparopHbIE ANTOPUTMUUYECKNAE CUCTEMBI.

MerToap! OLIEHKH AJITOPUTMOB.

®opmanibHbIE TpeoOpa3zoBaHus alrOPUTMOB SIHOBA.
AKCHOMBI U ITpaBUJIa BBIBOJA.

3a4eTHO-IK3aMEHAIlMOHHBIE MaTepHaabl sl  NPOMEKYTOUYHOM

(3xk3ameH/3a4eT)

©CooNoOhkwNE

CTpyKTypbl JaHHBIX — OCHOBHBIE TTOHSITHS, OTIPEIETICHUS U KJIacCU(UKAITHSI.
TpeyroyibHbIE MACCUBBI U CITUCKH.

Jlexu, cTeku U ouepenu.

[epeBssi.

JIMHEeWHBIN MOMCK B MacCHBE JaHHBIX.

bunapHbIil TOMCK B MACCUBE JTaHHBIX.

3ajaua NOMCKa B CTPOKE.

AnroputMm Knyra, Moppuca u Ilparra.

AnroputMm boiiepa — Mypa.

. 3a71auM COPTUPOBKHU TAOJIUIl U MACCHBOB.

. Anroputm my3sipbka (BubbleSort) u anroputm Bei6opa (SelectionSort).
. Anroputm™m BcTaBok (InsertionSort).

. OOm1as xapakTepucTHKa MPOCTHIX AITOPUTMOB.

. Anroputm lenna (ShellSort).

. AnroputM ObicTpoit coptupoBku (QuickSort).

. Anroputm nupamuansHoi copruposku (HeapSort).

. Anroput™m nupamuanbHoit coptupoBku (HeapSort).

. 3a71aya BHEUIHEW COPTUPOBKH.

aTTeCTallun
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CpaBHEHHE AITOPUTMOB COPTHUPOBKH.
3ajaua MOMCKa CO BCTaBKOM.
bunapHsbie nepeBbs MOKUCKA.

ABJI-nepeBbs.

CTpaHI/I‘IHBIC JCPEBhS IIOKUCKA.

B-nepeBbs.

Hcnonb3zoBanue B-nepeBbeB B 6a3ax TaHHbBIX.

[TopaspsigHast copTUpOBKa.

[Touck B ciioBape U Harpy>KEHHbIE JEPEBbSL.

OcHOBHBIE IOHATHS XEIINPOBAHHUS.

OO6mue TpeboBaHUs K Xell-(YHKIIHIM.

ANTropuT™M JENIEHNUS.

AJNTOpUTM CepeuHbI KBaIpaTa.

ANTOPUTM YMHOXKEHHSI.

XelmunpoBaHue CTPOKOBBIX KIIIOUEH.

Meton pa3perieHus KOJUIU3HHM aaropuTMOM KBaJpaTUUIHBIX MPOO.
ANTopUTM JBOMHOIO XEIIUPOBAHUS.

ANTOpUTM CHIUCKOB B AMHAMUYECKOM MaMATH.

Anroput™m Yunbsmca.

D¢ HeKkTUBHOCTH XEMMPOBAHUS M CPABHEHHUE C APYTUMH METOAAMU TIOUCKA.
O} PexTUBHOCTH XEMHUPOBAHUS U CPABHEHUE C IPYTUMHU METOAAMHU MTOUCKA.
AJNTOPUTMBI C BO3BPATOM.

3ajaya onTUMAIBHOTO BRIOODA.

Kpurepun oneHuBanus pe3yibTaToB 00y4eHHs

Orenka

Kpurepuu onieHuBaHus 110 3K3aMEHY

Bricokuii
YPOBEHB «5»
(oTIIMYHO)

OLICHKY «OTJIMYHO» 3aClyKMBAeT CTYIEHT, OCBOMBIIMM 3HAaHWI,
YMEHUS, KOMIIETEHLIMM U TEOpeTUYecKud Marepuan Oe3 mpoOesnos;
BBIIIOJIHUBLIMM BCE 3aJlaHusl, MPEIyCMOTPEHHbIE yUyeOHBIM IUIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MIPAKTUYECKUE HaBBIKU
po(hecCHOHAIbHOTO MPUMEHEHUS] OCBOEHHBIX 3HAHUHM cPOPMHUPOBAHBI.

Cpennuii
YPOBEHB «4»
(xoporo)

OLIEHKY «XOpOLIO» 3aCIyXXMBAET CTYIEHT, NPAKTUYECKU MOJIHOCTHIO
OCBOMBIIIHH 3HaHWsA, YMCHHUA, KOMIICTCHIIMU U TeopeTI/I‘IGCKI/Iﬁ
MaTepuan, ydeOHbIe 3aJjaHHs HE OLIEHEHbl MaKCHUMaJbHBIM YHCIIOM
0aJ10B, B OCHOBHOM C()OPMHUPOBaI MPAKTUUECKHE HABBIKHU.

IToporossiii
YPOBEHB «3%»
(ynoBneTBopute
JIbHO)

OLIEHKY «YyJIOBJIETBOPUTEIbHO» 3aCIYXKHBAET CTYAEHT, YaCTHYHO C
npoOenaMyd  OCBOMBIIMK  3HAHUS, YMEHUS, KOMIIETCHIIMU U
TEOPETUYECKHI MaTepuan, MHOTHe YydeOHble 3alaHus IJMbo He
BBIIIOJIHMJI, JHUOO OHMU OIEHEHLI YHUCIOM OaioB OJM3KUM K
MUHUMAaJIbHOMY, HEKOTOPBIE TPAKTUUECKHE HABBIKUA HE COPMUPOBAHBI.

MuHUMAITbHBIN
YPOBEHB «2»
(Hey1oBIETBOPHU
TEJIbHO)

OLICHKY «HEYAOBJIETBOPUTEIBHO» 3aClly>KUBA€T CTYJI€HT, HE OCBOUBILUMN
3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUI Marepual, yueOHbIe
3a/IaHMs HE BBIMIOJHUI, MPAKTUUECKUE HABBIKK HE C(HOPMHUPOBAHBI.

O1LEeHOYHBIE

cpeacrtBa jid HWHBAJIMAOB W JIMI C OI'paHUYCHHBIMU BO3MOKHOCTAMHU

3JI0pOBBSI BEIOUPAIOTCS C YUETOM MX MHAMBUAYAIbHBIX MCUXO(DU3HUECKUX 0OCOOEHHOCTEMH:
— IpU HEOOXOJUMOCTH HHBAIMIAM U JIMIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3I0pPOBbS IPENOCTABISAETCS JOMOJHUTEIBHOE BPEMSI 111 TOATOTOBKH OTBETA HA K3aMEHE;
— TIpU IPOBEICHHUH MPOLIETyphl OLIEHUBAHUS PE3YIbTATOB O0YyUEHHUSI MHBAIMIOB U JIHUI] C
OTPAaHNYEHHBIMU BO3MOYKHOCTSIMHU 370POBBS NPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CpPEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;




— TpH HEOOXOMUMOCTH Ui OOy4aroIUXCs C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI M MHBATUIOB MPOIIEAYpa OIICHUBAHUS PE3yIbTATOB O0YUCHHSI TIO TUCIUITIIHHE MOXKET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponieypa oneHUBaHUsI pe3yJbTaTOB OO0YYCHUsT WHBAIUIOB M JIMII C OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JUCHUIUIMHE (MOIYJIO) MpEeIyCMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTUPOBAHHBIX K OTPAHUYCHHSIM WX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

JUist T1 ¢ HApYIICHUSIMH 3PEHHSL:

— B IICYATHOH )OpME C YBEIIMYCHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JIyist naL ¢ HapyIeHUsAMHU CIIyXa:

— B Te4aTHoOH (opme.

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

J1J1s1 JIT C HApYIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B Te4aTtHou dopwme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

5. Ilepevyennb y4eOHOI JuTEepaTypbl, HHGOPMALHOHHBIX PECyPCOB U TEXHOJIOTUH

5.1 YueOnas auteparypa

1. JTannosckuit, B. B. Anroputmsl 06pa0oTKu 1aHHBIX : ydyeOHoe mocobue : [16+] /

B. B. Jlannosckuii. — HoBocubupck : HoBocubupckuii rocy1apcTBeHHbIN TEXHUYECKH
yauBepcuteT, 2018. — 67 c. : mi., Tabn. — Pexxum goctymna: 1o noimnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=574809 (nata obpamenus: 03.07.2021). —
bubnuorp. B kH. — ISBN 978-5-7782-3645-5. — TekcT : 37E€KTPOHHBIMN.
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[16+]/ C. H. [Ipo3noB. — Taranpor : KOxHbIl denepanbHblil yHuBepcurert, 2016. — 228 ¢. :
CXeM., WiI. — Pexxum pocTyna: mo mojanucke. —
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bubnuorp. B kH. — ISBN 978-5-9275-2242-2. — TekcT : 31IeKTpOHHBIH.

3. LHapés, P. FO. Anroputmsl 1 cTpykTypsl anHbx (CDIO) : yue6nuk / P. 1O. Lapés,
A. B. IIpokonenko ; Cubupckuii ¢peaepanbHblii yausepcuteT. — KpacHosipek : Cubupckuit
denepanbubiii yHuBepcutet (COVY), 2016. — 204 c. : nn. — Pexxum goctymna: 1no noJmnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=497016 (nata oopamienus: 03.07.2021). —
bubnuorp. B kH. — ISBN 978-5-7638-3388-1. — TekcT : 371eKTpOHHBIH.

4. Marematuueckasi JIOTUKA U TEOPHs AJITOPUTMOB : yueOHoe mocooue / coct. A. H.
Maxoxa, A. B. lllanomnaukos, B. B. bepexxnoit ; MunncrepctBo oOpazoBanus Poccuiickoit
Oenepanun u 1p. — CraBponons : CeBepo-KaBkaszckuit @enepanbubiii yausepceutet (CKOY),
2017. —418 c. — PexxuM octyna: mo moJmucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=467015 (mata obpammenus: 03.07.2021). —
buGnuorp. B kH. — TeKCT : 31E€KTPOHHBIH.

5. Ilepemutuna, T. O. Marematudeckas JOruKa U TEOpUs AITOPUTMOB : yueOHOE
nocob6ue / T. O. [lepemutuna ; Tomckuii ['ocynapcTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJICHUS U
paanosnekTpoHuku (TYCVYP). — Tomck : TYCVYP, 2016. — 132 c. : mi. — Pexxum goctyna: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=480886 (;aTa oOparieHus:
03.07.2021). — bubnuorp.: ¢. 130. — TeKCT : 3IEKTPOHHBIH.

6. Cynomnaros, C. B. Marematuueckast JOruKa U TEOpHs alrOPUTMOB : yUeOHUK : [16+] /
C. B. Cynomutaros, E. B. OBunHHUKOBA. — 3-€ U371, — HoBoCcHOUpCK : HoBocuOuMpckuit
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rOCy/IapCTBEHHBIN TeXHUYeCKul yHuBepcurer, 2012. — 254 ¢. — (YueOuuku HI'TY). — Pexum
nocrtyna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=135676 (mata
obpamenus: 03.07.2021). — ISBN 978-5-7782-1838-3. — TekcT : 2JIEKTPOHHBIH.

7. Teopus anroput™MoB: J1a00paTOpHBIH MpakTUKyM / cocT. A. A. Bpeikanosa ; CeBepo-
KaBkasckuii ¢penepanbubiii yauepcuteT. — CtaBponodib : CeBepo-KaBkazckuit denepanbHbIid
yausepeuteT (CKOYVY), 2016. — 134 c. — Pesxum goctyna: 1o noAmnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=467401 (mata obpamenus: 03.07.2021). —
bubnuorp. B kH. — TEKCT : 2JIEKTPOHHBIH.

5.2. Ilepuoauyeckas Jureparypa

1. Bectanuk MockoBckoro yHuBepcutera. Cepus 15. BrrunciaurtenbHass MareMaTuka U
KuOepHeTHKa; yupeld. MOCKOBCKHI rocyaapcTBeHHBbINH yHUBepcuTeT uMm. M.B. JlomoHocoOBa,
®dakynbTET BBIYMCIUTEIBPHOM MaTeMaTuku W kuoOepHetnkn MI'Y. — MockBa: MOCKOBCKUI
I'ocynapctBennbiii  YHuBepcuter, 2021. — Pexum goctynma: 1O NOAMNMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=610694. — ISSN 0137-0782. — Tekcr
3JIEKTPOHHBIMN.

2. mxeHepHO-TeXHUYECKUE pelieHns U nHHoBawu / T11. pen. A. C. baxun ; yupen. A.
C. baxun. — BmamuBoctox : Okcnepr-Hayka. — Pexum pgocryna: mo mnoamucke. —
URL: https://biblioclub.ru/index.php?page=book&id=498330. — TeKCT : 371€KTPOHHBIH.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBPeMeHHble Mpo(eccHOHATBHBIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

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

3. DBC «BOOK.ruy https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 0a3bl JTAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uzgarenscrtea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HOB) http://www.elibrary.ru/

6. IlomHOTEKCTOBBIE apXMBBI BEAYIINX 3alaIHBIX HAYYHBIX KypHaJIoB Ha Poccuiickoii
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru

7. HanumonanbHasg »ayeKTpoHHass OuOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nuccepranuii Poceuiickoit rocynapcreenHoi ouodnuoreku (PI'B) https://rusneb.ru/

8. Ilpesuaentckas 6ubmmoreka um. b.H. Ensriuna https://www.prlib.ru/

9. DnextponHas koyekius Oxchopackoro Poccutickoro ®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/

ok~ wn e

17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcuterckas unpopmaiponnas cucrema POCCUS  http://uisrussia.msu.ru



https://biblioclub.ru/index.php?page=book&id=135676
https://biblioclub.ru/index.php?page=book&id=467401
https://biblioclub.ru/index.php?page=book&id=610694
https://biblioclub.ru/index.php?page=book&id=498330
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYII 1O JIOKAJIbHOM CETH C
KOMITHIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

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

2. TlonHble TEKCTHI KaHAACKUX auccepraimii http://www.nlc-bnc.ca/thesescanada/

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

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

5. ®depnepanbHblii mopTan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Mudopmanmonnas cuctema "Equnoe okHO qocTyma K 00pazoBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enwmnas koiuekuus nupoBbX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

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

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMaoHHbIN moptain "Pycckuii s3pik" http://gramota.ru/;

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

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

13. OOpa3oBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit @enepauun". Bornpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMallHOHHBIE pecypchl

KyoI'Y:

1. Cpena MOIynbHOTO AUHAMUYECKOro o0y4enus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIaHOB, yU€OHO-METOIMYECKUX KOMIUIEKCOB, MyOIMKaMi U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAIIMOHHBIX PECYpPCcOB Kadeapbl HH(POPMAIMOHHBIX
oOpazoBaTenpHBIX TeXHOMOTH http://mschool.kubsu.ru;

4. DnexTpoHHbIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa3oBaTeNIbHBIE pecypchl Kadenpsl MH()OPMAIMOHHBIX CHCTEM U
TexHojoruii B oOpazoBanuun KyOI'Y u HayuHo-merogmueckoro >xypHaia "LIIKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroguyeckue ykKasaHuUsl JJsi OOYYAIOIIMXCH 10 OCBOCHHMIO JAWCHHILIMHBI
(Mmonmy.Jist)

Bapuanmuor memoouueckux ykazanui

1. Meroauueckue yka3aHusl JJis MOATOTOBKH K 3aHSATHUSAM JIEKIIMOHHOTO U CEMUHAPCKOTO
Tuna. YTBepKAeHbl Ha 3acenaHuu CoBera (akynbTeTa MaTeMaTHKH M KOMIIBIOTEPHBIX HAyK
OI'BOY BO «KyoI'V». IIpotoxon Ne 5 ot 05 mast 2022 r.

2. Metoauueckue yka3aHHs IO BBIIOJHEHUIO JTAOOpAaTOpHBIX paboT. YTBepXkIeHbl Ha
3acenanuu Coera (pakynpTeTa MareMaTHKU M KommbioTepHbIX Hayk @I'BOY BO «Ky6I'V».
ITporoxon Ne 5 ot 05 mast 2022 r.

3. Meroanueckue ykasaHHWsl 10 TOATOTOBKE 3cce, pedeparoB, KypcoOBHIX padoT.
VYTBepxneHs! Ha 3acenanuu CoBeTa (pakynbTeTa MaTeMAaTUKU U KOMIbIOTEpHBIX Hayk ®I'BOY
BO «KyO6I'Y». IIpotokon Ne 5T ot 05 mas 2022 r.
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B ocBoeHHMM NHCIMIUIMHBI HHBAJIMIAMHU U JIUIAMH C OrPaHHYCHHBIMH BO3MOYKHOCTSIMU
3I0POBbsl OOJIBIIOE 3HAYCHHE MMEET WHIWBHUIyalbHas ydeOHas pabora (KOHCYJIbTAllMH) —
JIOTIOJTHUTEIILHOE Pa3bsCHEHHE Y4eOHOro MaTepuaia.

I/IH[[I/IBI/I[[yaJILHLIC KOHCYJIbTalUM 110 HNOPCIAMCETY SABJIAIOTCA BaXHBIM q)aKTOpOM,
CIIOCOOCTBYIOIIUM MH/IMBUIYaIn3allid 0O0YYCHHSI U YCTAHOBJICHHIO BOCIIUTATEIILHOTO KOHTAKTa
MCKAY NOpCroAaBaTciicM U 06y‘IaIOH_[I/IMCSI HHBAJIMAOM WJIHA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MarepuajibHO-TEXHUYECKOe o0ecriedeHne 1o JUCHUIInHE (MOAYJII0)

HanmenoBaHue crenuaabHBIX
MMOMEIICHUH

OCHAaIIEHHOCTD CITEIUAIbHBIX
MHOMEIEHNU

[TepeueHs TUIIEH3MOHHOTO
MIPOTPAMMHOTO 00eCTIeUeHHS

Y4eOHbIE ayTUTOPUH TS
MPOBEICHUS 3aHITUH JEKINOHHOTO
THIA

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

Mebenn: yaeOHas meOemb
TexHM4Yeckue cpencTBa 00ydeHHs:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Office

Y4eOHbIe ayAUTOPUH IS
MPOBEICHU TaDOPATOPHBIX PadoT,
TPYIIOBBIX U UHIUBUAYAJIbHbIX
KOHCYJbTalui

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

Mebenb: yaeOHas MeOeib
TexHU4ecKue cpeacTBa 00YUCHUSL:
9KpaH, IPOEKTOP, KOMIBIOTEP

Microsoft Office

Y4eOHble ayAUTOPUH IS
[IPOBEJCHUS TEKYIIEH U
MIPOMEKYTOYHOM aTTeCTalluu
(301H, 302H, 303H, 307H, 308H,
308Ha, 309H, 310H, 312H, 314H,
316H, 318H, 320H)

Meo0enb: yueOHas mebeb
TexXHUYECKUE CPEACTBA O0YIECHUS:
KOMITBIOTEP

Microsoft Office

HJ’IH CaMOCTOSITEILHOM pa6OTBI o6yqa}omnxc51 MpeayCMOTPCHBI IIOMCIICHU A,
YKOMILJICKTOBAHHBIC CHGIII/IaJII/I?,I/IpOBaHHOﬁ MC6€JII>IO, OCHAIICHHBIC KOMHI)IOTepHOfI TEXHHUKOM C
BO3MOXXHOCTBIO IMOAKIIOYCHHA K CCTHU ((I/IHTepHeT» u obecneycHueM A0CTYyIIa B DJICKTPOHHYHO

WH(POPMaAIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

HaumMmeHnoBaHue noMemeHu ais
CaMOCTOSATEIEHOW PabOTHI
oOygarommuxcs

OcHaIllEeHHOCTb MOMEIEHUN I
CaMOCTOSATENFHON pabOTHI 00YJAIOITIXCS

Ilepeuenn
JIULIEH3UOHHOTO
MIPOTPaMMHOTO
obecrieueHus

TTomerienue a1 caMOCTOSTEILHOM
paboThl 00yJarOIUXCS (YUTATBHBIHN
3an Hayunoit 6ubnmorexn)

Mebenb: yaeOHas MeOeib

KoMIuiexT cnennaan3upoBaHHON MeOenn:
KOMIIBIOTEPHBIE CTOJIBI

O6opynoBaHHe: KOMITbIOTEpHAsI TEXHUKA C
MOAKIIIOYEHHEM K HH(pOpMaIMOHHO-
KOMMYHMKAIIMOHHOM cetu «HTepHET» U
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMAIIOHHO-
00pazoBaTenbHYI0 cpeay 00pa3oBaTesIbHOM
OpraHM3aIyH, BeO-KaMephl,
KOMMYHHUKaIlMOHHOE 000pyI0BaHuE,
obecrieunBaromiee JOCTyI K CETH HHTEPHET
(poBOHOE COeMHEHUE U OECIIPOBOIHOE
coenuHeHUe 1o TexHoaorun Wi-Fi)

Wntepuet-6pay3eps! ais
MIpOCMOTpa CalTOB B
cetu UHTtepHeT;

CPEICTBO IMOTOTOBKH
npe3eHTanuiit MS
PowerPoint

TTomemenue 19 caMOCTOATEIBLHOM
paboter ooyqaromuxcs (301H,
302H, 303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H, 316H,
318H, 320H)

MeGens: yueOnast MmeGelb.

[Moaxrouenne Kk ”HPOPMAITUOHHO-
KOMMYHHKalMOHHOH ceTn «HTepHeT» U
JIOCTYTIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-
00pa3oBaTeNbHYIO Cpey 00pa3oBaTeIbHON
OpraHu3aIuu

HuTepHeT-0pay3epsl 1t
MpOCMOTpa CalTOB B
cetu MHTEpHET;
CPENICTBO MOATOTOBKH
npe3eHTanmii MS
PowerPoint







