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1 ey 1 321244 M3yYeHUs1 AMCUUILIMHBI (MOYJIs1).
1.1 Ileab ocBOeHHSI TUCHUILINHDI.

PasBuTHe mpodeccroHaIbHBIX KOMIIETEHTHOCTEH B 00JIACTH IMMPUMEHEHHS U pPean3aiiu
MATEMATHYECKH CIIOKHBIX QJITOPUTMOB B COBPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCAX IIpU
aHaJM3¢ peaJbHBIX IMPOIECCOB U OOBEKTOB C IIEIbI0 HAaXOXKICHUS A(P(DEKTUBHBIX pEIICHUI
O0IIeHayYHBIX ¥ TPUKJIATHBIX 33/1a4 IIUPOKOTO PO

1.2 3agaum AMCHMIIMHBI.

3aﬂaqeﬁ HU3YUCHHA JUCHUIIIMHBI SIBJISICTCA PA3BUTUC CIIOCOOHOCTH OpPHUCHTHPOBATLCA B
COBPCEMCHHBIX aJIropuTMax KOMHBIOTepHOﬁ MAaTEMATHUKU, 3(1)(1)6KTI/IBHO MMPUMCH SAITh
MATEMATUYICCKU CJIIOKHBIC aJITOPUTMBI B COBPEMCHHBIX ITPOI'PAMMHBIX KOMIIJICKCAX.

1.3 Mecro 1ucuunIMHbI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl.

HucuunnuHa «MeToasl NpOrpaMMHUpPOBAHMSL U aITOPUTMBI» OTHOCUTCS K 4YacTH,
dhopMupyemoil yauacTHUKaMu 00pa3oBaTenbHBIX OTHOIIeHUH (ucuumimnaa no Beidoopy) bioka 1
«Jducuunnuael (Moxynn)» ydeOHoro miaHa. B cooTBeTcTBUM ¢ pabouuM y4yeOHBIM ILJIAHOM
IUCUUIUIMHA M3ydaercs Ha 1 Kkypce mo ouHoi ¢opme oOyuyeHus. Bua npomexyTouHoit
aTTecTaluu: 3k3aMeH. [l ee m3ydeHust TpeOyeTcss OCBOECHHE CIENYIOLIMX MPEeAIECTBYIOIINX
mucuuIuinH:  «TexHonorun mnporpammupoBaHuss U paGorel Ha OBM» un  «JluckperHas
MaTeMaTHKa M MaTeMaTudeckas joruka». Kpome Toro, naHHas JUCHMILUIMHA B COOTBETCTBUU C
y4eOHbIM IIJIAaHOM  SIBJISIETCS  NPEAIIECTBYIOIIEW JUIsl H3Y4YEHUS JHMCUUIUIMH  <«SI3bIKu
[IPOrpaMMHUPOBAHUS U KOMITUIIATOPBI» U «MaTemMaTnyeckue MO/IeN B HayYHbIX HCCIIEI0BaHUAX
1 00pa3OBaHHUU».

1.4 Tlepeyenb MIAHHPYEMbIX Pe3y/JbTATOB OOY4YeHHs] MO JAUCHUIIHHE (MOIYJIO),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3y/JIbTATaAaMH 0CBOEHHS 00pa30BaTeIbHOM NPOTrPaMMbl

W3ydenne maHHOM Yy4eOHOW JUCIUTUIMHBI dbopmupoBanue y
00yJaronmxcss KOMIETSHIIHHA:

HaNpaBlieHO Ha

Koxa n HanMeHOBaHHE HHAUKATOpa™®
JOCTHXKEHUSI KOMIIETSHITUU

Pe3ynbTarsl 00yueHHs M0 AUCIUTUINHE

MIK-4 Cnocoben OPUCHTHUPOBATLCA B COBPEMCHHLIX aAJITOpUTMAX KOMHLIOTepHOﬁ MaT€MaTuKu, O6J'Ia):[aTB
CIIOCOOHOCTSIMHM K 3(1)(1)GKTI/IBHOMY NOPUMCHCHUIO U pealn3alluid MATEMATUYCCKHU CIIOKHBIX aJIrOpUTMOB B
COBPCMCHHBIX NPOTrpaAMMHBIX KOMIIJICKCAX

HIIK-4.1 Ymeer MIPUMEHSATh u | UIIK-4.1. 3-1 3Haer cOBpeMEHHBIE AITOPUTMBI KOMITBIOTEPHOM
peanu3oBbIBaTh MAaTEMATHYECKH  CJIOKHBIC | MaTeMaTHKHU

AITOPUTMBI B COBpeMEHHBIX mnporpamMmubix | UITK-4.1. Y-1 YMeer npuMeHATh COBPEMEHHBIE METOBI 1
KOMIIJIEKCax TEXHOJIOTHH JJ1s1 (e TUBHOM pean3alii MaTeMaTHIECKH

CJIOXKHBIX AJITOPUTMOB

UIIK-4.1. Y-2 Briageer MeTojaMy pa3BUTHS M PeaTU3aLuU
MaTEeMaTUYECKH CIIOMKHBIX aJITOPUTMOB B COBPEMEHHBIX
MIPOTrPaMMHBIX KOMILIEKCaX

UIIK-4.2 Tlpumensier B npogecCHOHANBHON
IESITEeIBHOCTH METOIMKY HCCICOOBAHUSI U
CO3MaHMsI HOBBIX MOJENCH, METOMOB U
TEXHOJIOTHII B MAaTeMaTHKE U €CTECTBEHHBIX
HayKax

UIIK-4.2. 3-1 3HaeT METOIUKY HCCIIEA0BaHUS MPOOIeM
MIPEAMETHOM 00JIaCTH, TPEOYIOIIHE UCIOIb30BaHUsI COBPEMEHHBIX
MIPOTPAMMHBIX KOMILICKCOB

UIIK-4.2. Y-1 YMeer NpUMEHSATh COBPEMEHHBIE METOIBI 1
TEXHOJIOTHH U1 COBEPILIEHCTBOBAHUS N3BECTHBIX MaTeMaTHYECKH
CJIO’KHBIX aJITOPUTMOB

UIIK-4.2. V-2 Brageer coBpeMeHHBIME WH(OPMAITHOHHEIMHI
TEXHOJIOTUSIMH JUTSL MOJCIIMPOBaHHUS H Pa3pabOTKH aJIrTOPUTMOB

UIIK-4.3 JleMoHCTpUpyeT yMEHHE OTOOpa
Cpemy CyHIECTBYIOIIMX METOJOB Hamboliee
NOAXOJSIIUE JUISL  PEIIeHUs] KOHKPETHOW
MIPUKJIQAHOM 3a1auu

HIIK-4.3. 3-1 3HaeT coBpeMeHHbIE METOIbI U AITTOPUTMBI
KOMITHIOTEPHON MaTeMATHAKH

UIIK-4.3. Y-1 YMeer popMyarpoBaTh U peniath IpUKIaIHbIC
3aj1a41, BOHUKAOIIUE B X0JIe MPO(PECCHOHAIBLHOM JIESITEeIbHOCTH,
Han0oJIee MOAXOAAILIMMA METOIAMU




KOZ[ 1 HAMUMCHOBAHUC I/IHZ[I/IKaTOpa* PeSyJ'ILTaTLI O6y‘l€HI/IH 10 JUCHHUITIJIINHE
JOCTHXXCHUA KOMIICTCHIIMH

IIK-5 CniocoOeH BEITOIHATE paObOTHI IO YCTaHOBKE, HACTPOIKE M 0OCITYy>KUBAaHUIO TIPOTPAMMHBIX, IPOTPAMMHO-
anmapaTHbIX (B TOM YHCIE KPUNTOTPahUIECKHUX) CPEACTB 3aIIUTHI

UIIK-5.2 Bnaneer ocHoBamu | UIIK-5.2. 3-1 OOnamaer QyHAaMEHTAIbHBIMH 3HAHUAMH B
WHQOPMAIMOHHBIX ~ TEXHOJOTWH,  ymeer | obsacti nHpopmartuku U UKT

npoecCHOHANbHO  OMpeNenuTh  ypoBeHb | MIIK-5.2. V-1 VMeer npodeccHOHAILHO ONpENENUTh YPOBEHb
HEOOXOUMOTO MPOTPaMMHO-AMNMapaTHOTO | He0OXOIMMOTO MPOTPAMMHOTO 00eCTIeYeH s

obecnieyeHust 3alUIaeMon
MH(OPMaIMOHHOI CHCTEMBI

Pe3ynbTatel 00ydeHus MO OUCHUIUIMHE JOCTUTAIOTCS B PaMKaX OCYIIECTBICHMSI BCEX
BUJIOB KOHTaKTHOM M CaMOCTOSTENbHOM pabOThl OOy4aroummxcs B COOTBETCTBUU C
YTBEPXKJIEHHBIM Y4€OHBIM IIJIAHOM.

WuaukaTopsl  JOCTHMKEHHS KOMIIETEHUUH CcUMTaloTCd  CQOPMHUPOBAHHBIMU  IIPH
JOCTUXKEHUU COOTBETCTBYIOIUX UM PE3yJIbTaTOB 00Yy4EHHUS.

2. CTpyKTypa M cogepxaHue TUCHHUILINHBI.

2.1 PacnipeneseHue TPyA0EMKOCTH JHCUMIIJIMHBI IO BUAAM pPadoT.

OO6mast Tpy10éMKOCTh AMCIUIUIMHBI cocTaBiisieT 3 3a4d.en. (108 yaca), ux pacnpenencHue
10 BUJIaM paboT MpeCTaBIeHO B Ta0HIIE.

Buner pador Bcero | ®opma obyuenns
4acoB OYHast
1 cemecTtp (gacen)
KonTakTHasi pa6oTa, B TOM YHCJIE: 32,3 32,3
AyauTopHble 3aHsTHS (BCero): 32 32
3aHATUS JIEKIIMOHHOT'O THIIA 16 16
JlabopaTopHbIe 3aHATHS 16 16

[IpakTHueckue 3aHATUA - -

CCMI/IHapCKI/Ie 3aHATUA - -

HNHasi KOHTaAKTHas padoTa:

Kontpouns camocrositenbroii pabotsl (KCP) - -

[Ipomexxyrounas arrecranus (MKP) 0,3 0,3

CamocTrosiTelbHasi padoTa, B TOM YHcJIe: 49 49

Pedepar (nmoaroroska) 16 16

CamocrosTensHOe H3ydeHne pa3/IesioB, CaMOIIOr0TOBKA (IIpopaboTka u

MTOBTOPEHHE JIEKIMOHHOTO MaTepralla i MaTrepraia yaeOHUKOB U y4eOHBIX 16 16

OCOOMA, MOJITOTOBKA K JTA0OPATOPHBIM 3aHSATHSIM)

[loaroroBka K TEKyIIeMy KOHTPOIIO 17 17

KonrtpoJsb:

ITonroroBka K 9K3aMeHy 26,7 26,7

Oo61mas Tpy10€eMKOCTh qac. 108 108
B TOM YHCJIe KOHTAKTHAs padoTa 32,3 32,3
3a4. e 3 3




2.2 CTpyKTypa AMCUHUIIUHBI:

Pacnipenenenue Bu10B yueOHOI pabOTHl M UX TPYAOEMKOCTH I10 pa3jieiaM JUCIUTIIAHBL
Pasnensr (Tembl) aucuumuiebl, u3ydaembie B 1 cemectpe (1 kypce) (ounas ¢opma
00y4eHHS1)

KonnuectBo yacos

AynutopHas B ast
Ne HaumenoBanue pazzenos (Tem) Beero yoa 60 TIZI %@H
J 113 JIP CPC
1. D dekTUBHBIC ANTOPUTMBI 00PA0OTKH JAHHBIX 36 8 - 12 16
2. Teopust anropuT™MoB 28 8 - 4 16
UTOI'O no pasdenam oucyuniunbl. 64 16 - 16 32
Kontpouns camoctositensHoi padots! (KCP) - - - - -
Ipomexyrounas arrecranus (KP) 0,3 - - - 0,3
IoaroroBka k TeKymieMy KOHTPOIIIO 17 - - - 17
[MoaroToBka K dK3aMeHy 26,7 - - - 26,7
OO61mast TpYI0EMKOCT 110 AUCIHUILTHHE 108 16 - 16 76

[Ipumeuanue: JI — nexuuu, [13 — npaktudeckue 3anatus / cemuHapsl, JIP —
naboparopHble 3aHsaTus, CPC — camocTosTenbHas paboTa CTyAeHTa

2.3 Conep:xanue pa3ieaoB (TeM) THCHUTLIHHBI
2.3.1 3aHATHA JeKIIMOHHOI'0 THIIA

®dopma
Haunmenosanue
Ne Conep:xanue pasjzena (TeMbl) TEKYIIIEro
paszaena (TeMbr)
KOHTPOJIS
CTpyKTypHI TaHHBIX.
D¢ deKTUBHBIE AITOPUTMBI ITOHUCKA.
D¢ deKTUBHBIC ANTOPUTMBI bd p
1. O dexTuBHBIEC ANTOPUTMBI COPTHPOBKH. Y
00paboTKH JaHHBIX
CopTHpOBKa ¥ MOKMCK C MCIOIb30BaHNEM JEPEBBEB.
X31MpOBAHUE.
PexypcuBHBIE aJITOPUTMBI.
KoneuHbie aBTOMAaTEHI.
2. |Teopwus anropuTMoB v
Mamuns! Teropunra u Iocra.
HopmanibHble anroputMsl Mapkosa.

2.3.2 3aHATHS CEMHUHAPCKOIO TUMNA (IPAKTHYeCKUe / CeMUHAPCKUE 3aHATHS/
JadopaTopHbie padoThl)

Haumenoanue dopma

Ne | pasnena (TeMbr) Tematrka 3aHATHII/PaOOT TEKYILEro

KOHTPOJISI
CTpyKTypbl JaHHBIX. JIP
D dexTHBHBIE Db dexkTuBHBIE ANTOPUTMBI TOUCKA. JIP
1 AITOPUTMBI Db PekTUBHBIE AITOPUTMBI COPTUPOBKH. JIP
00paboTKH COpTHPOBKA U HOKCK C MCIIOJIb30BAHUEM JIEPEBBEB. JIP
AaHHBIX CrennanbHbIe METOIBI COPTHPOBKH M ITOMCKA. JIP
Xs1mupoBaHue. JIP
5 Teopus PexypcuBHBIE aNrOpUTMBI. JIP
aJITOPUTMOB Mamuns! Teropunra u Ilocra. JIP

B nmamnom mompasgene, B TaOmu4yHOW (OpME MPUBOIUTCS OMHCAHUE COJEpPKAHUS
JTUCHUIUTMHBI, CTPYKTYpUPOBAHHOE MO pa3zieniaM, C yKa3aHHEM IO KaXIOoMYy pasjieny (OpMbI
TEKYLIEro KOHTPOJIs: YCTHBIN onpoc (VY), BeIMOTHEHNE HHAUBHAyanbHoro 3ananus (U3) ,3amura
nmaboparopHoit pabotel (JIP), Bemonnenue kypcoBoro mpoekta (KII), KOHTpombHON pabOThI
(KP), pacuetHo-rpaduueckoro 3ananus (PI'3), nanucanue pedepata (P), scce (D), KOMIOKBHYM
(K), rectuposanue (T), yctHoro onpoca (Y), koHTposisHOM paboTs! (K) u 1.1.

[Ipn wu3ydeHHMM  JUCHUIUIMHBI MOTYT MPHUMEHSATHCS  DIIEKTPOHHOE  OOydYeHHe,
JUCTAHIIMOHHBIE 00pa3oBaTelibHbIe TeXHOoIoruu B cootBeTcTBUU ¢ DI'OC BO.




2.3.3 IlpumMepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)

KypcoBbie paboTh! - HE IPeyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOI0 o0ecnevYeHus AJIs CAMOCTOSTEJIbHON padoThI

o0yuyarommxcs no JMCUUIIHHE (MOAYJII0)

[epedens yaeOHO-METOANIECKOTO 0OECTICICHUS

Ne Bun CPC JTUCIUTUTAHEI 110 BBITOJTHEHUIO CAMOCTOSITETBHOMN PadOTHI
1 Pedepar (moarotoBka) Meroauyeckue ykazaHus 1O TIOATOTOBKE dcce, pedepaTos,
KypPCOBBIX paboT. Y TBepkIeHbI Ha 3acerannu CoBera
(baxynpTeTa MaTeMaTHKH U KOMITbIOTepHBIX Hayk @I BOY
BO «Ky0I'Y». ITpotokon Ne 5T ot 05 mast 2022 r
2 CamocTosTensHOe H3ydeHNe Pas/IesioB, Meroarueckne yka3aHust JUIsl IIOATOTOBKH K 3aHATHAM

CaMOTIOITOTOBKA (IIPOPadOTKa M MIOBTOPECHUE
JIEKIIMOHHOTO MaTepraia U MaTeprana
y4eOHUKOB B Y4eOHBIX TOCOOUH, TOTOTOBKA
K 1a00paTOPHBIM 3aHSTHSIM)

JICKIIMOHHOTO M CEMUHAPCKOTO THIA. Y TBEPK/ICHBI Ha
3aceqanun CoBera (hakyabTeTa MaTEMaTHKU U
komnbioTepHbIX Hayk PTBOY BO «KyoI'Y». IIpotokomn Ne
5 ot 05 mas 2022 1.

Meroueckne yKa3aHus 110 BBIITOTHEHUIO
CaMOCTOSITETHLHON PabOTHI 00yJarOMMXCs. Y TBEP)KACHBI Ha
3aceqanun CoBera (hakynbTeTa MaTEMaTHKU U
komnbtoTepHbIX Hayk PTBOY BO «KyoI'Y». IIpotokom Ne
5 ot 05 mas 2022 1.

Meroaueckre yKa3aHus 110 UCTIOJIb30BAHUIO
WHTEPaKTUBHBIX METOZIOB OOy4YeHUs. Y TBEPXKIICHBI Ha
3aceqanun CoBera (hakyabTeTa MaTEMaTHKU U
komnbtoTepHbIX Hayk @PTBOY BO «KyoI'Y». [Ipotokom Ne
5 ot 05 mas 2022 1.

3 [NoxroroBka K TEKymeMy KOHTPOIIO Meroandeckue yKkasaHus 10 BEITOTHEHUIO Ta00paTOPHBIX
pabot. YTBepxxneHs! Ha 3aceqannu CoBera GakyabTeTa
MaTeMaTHUK{ ¥ KoMIbIoTepHBIX Hayk @I BOY BO «KyoI'V».
IIpotokon Ne 5 ot 05 mast 2022 1.

4 [NoaroToBka K 9K3aMeHy Merorueckre yKa3aHust JUisl TIOATOTOBKH K 3aHSATHIM

JIEKIIHOHHOTO U CEMUHAPCKOTO THIA. Y TBEPKICHBI Ha
sacenannu CoBeTa akyapTeTa MATEMATHKU U
komibioTepHbIX Hayk @I BOY BO «KyoI'V». Tlportokon Ne
5 ot 05 mast 2022 1.

Y4eOHO-MeToInYecKne MaTepuaibl JJI1 CaMOCTOATEIbHOW paboThl OOydarolmmxcs U3
YUCJIa MHBAJIMJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocraBistoTcst
B (popmax, aanTHPOBAHHBIX K OTPAHUYEHUSM UX 37]0POBbS U BOCHPUATHS HMH(OPMALIIH:

JInst man ¢ HapyLIEHUSAMU 3pEHUS:

— B MIeYaTHOH (hopMe YBETUYEHHBIM IIPUPTOM,

— B (hopMe 37eKTPOHHOT O JJOKYMEHTA,
J1Jist JIU11 ¢ HAapYIISHUSIMU CIlyXa:

— B meyaTHoO (hopme,

— B (hopme 3IeKTPOHHOT' O JOKYMEHTA.

JL1st i ¢ HapyIeHUsIMU OIIOPHO-ABUTATEIBHOIO aIapaTa:

— B mIeyaTHOM (opme,
— B (hopMe 37EeKTPOHHOT O JJOKYMEHTA,

JlaHHBIN TepeueHh MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

00yYJarOIIMXCS.




3. OOpa3oBaTre/ibHbIe TEXHOJOTHMH, NMPHUMEHsAEeMble MPH OCBOEHMH IHCHUILIHHBI
(Monmyast)

B xome wu3y4eHHMS AMCHUIUIMHBI IIPEAYCMOTPEHO WCIOJB30BaHUE  CIECTYIOIINX
00pa30oBaTeIbHBIX TEXHOJIOTHH: JICKIIMH, jJabopaTopHbIE 3aHATHSA, HpoOJeMHOE OOydeHHE,
pa3dop MpaKkTUYECKUX 3a/1a4, CAMOCTOsITeNbHAsI pab0oTa CTYAEHTOB.

KoMrereHTHOCTHBIE TOAXOX B paMKax IpENojaBaHus AUCLHHUIUIMHBI pEaTu3yercs: B
UCIIOJIb30BaHUM HMHTEPAKTUBHBIX TEXHOJIOTMH M aKTHBHBIX METOAOB (pa30opa KOHKPETHBIX
CUTYAIHii, KOMITBIOTEPHOT'O IKCIIEPUMEHTA, aHAJTUTHUECKUX paboT Ha si3bikax CU++, Python) B

COYETaHHMHU C BHEAYJIUTOPHON paboTOM.

HCIIOJIb30BaHUC

WNudopmannonnsie

TEXHOJIOTUH,
WH(OPMALIMOHHBIX

MMPUMCHSCMBIC
pecypcos,

TEJICKOMMYHHUKAIMOHHOM ceTh VIHTepHeT.
AnantuBHbBIE 00pa3oBaTeIbHbIE TEXHOIOTHH, IPUMEHSIEMbIE IPU U3YYCHUH JAUCHUTITHHBI

KOHch'IBTaL[I/Iﬁ C UCIIOJIB30BaHNECM 3J'IeKTpOHHOI71 ITOYTHI.

JOCTIDKEHUH  00ydaromuxcs,

Ipu

HU3y4ECHUU
JNOCTYIIHBIX B

JUCHUTUTNHBL:
UH(OPMAITMTOHHO -

it JL € OrpaHUYCHHBIMKM  BO3MOXKXHOCTAMU  3JI0PpOBbA  IMPCAYCMOTPCHA OpraHu3anus

4. OueHoYHbIE CpeACTBA AJIsl TEKYLIEro KOHTPOJIS yCIeBAeMOCTH U MPOMeKYTOUHOMH
aTTrecTanuu

OHGHOHHBIC cpeacTtBa Npe€aHasHAYCHbI AJII KOHTPOJII W OLCHKU 06p330BaTeJ'IBHBIX

OCBOMBIIMX IPOrpaMMy Yy4e€OHOW JUCLUIUIMHBI

MPOrPaMMHPOBAHUS U AJITOPUTMBI».
OLleHOYHBIE CPEACTBA BKIOYAIOT KOHTPOJIbHBIE MAaTEPUAbl IJI MPOBEICHUS TeKYLIero
KOHTPOJIA B opMe BOMPOCOB Uil YCTHOTO ONpOca M 3aIlUTHl Ja0OpaTOPHBIX pPaboT,
Pa3HOYPOBHEBBIX 3aJlaHUM M MPOMEKYTOUYHOH aTTecTanuu B (OpMe BONPOCOB U 3aJaHUM K
SK3aMEHY.

«Metoapl

CTpyKTypa OlIeHOYHBIX CPEICTB /AJsl TeKYLIeil U MPOMeKYTOYHOMH aTTeCTalluu

HanMeHoBaHue O11eHOUHOTO
Kon u HanmMeHoBaHue
No Pe3ynbrarel 00yueHust CpeJicTBa
n/n MHHKATOpa (B cooTtBercTBUH C 11. 1.4) Texyrmmii [Ipomexyrounas
(B cootBeTcTBUY C 1. 1.4)
KOHTPOJIb arrecTanus
UIIK-4.1 Ymeer npumensth | 3-1 3HaeT COBpeMEHHbBIE alrOPUTMbI Pedepar Bonpoc Ha
U pean3oBbIBaTh KOMIIBIOTEPHOI MaTeMaTUKH JK3aMeHe
MaTeMaTHYECKH CI0XKHbIE V¥-1 YMmeeT npUMEHSATh COBPEMEHHbBIE 8-17
AITOPUTMBI B COBPEMEHHBIX | METO/bI U TEXHOJIOTUH ISt JlaGopatopHast
1 NPOrPaMMHBIX KOMILIEKCaX adpdexMBHOI pearm3an pabora
MaTEeMaTU4ECKH CIIOKHBIX allTOPUTMOB
V-2 Bnazeer MeToaMu pa3BUTHS U
peanu3anyu MaTeMaTHYecKu cloXHbIX | JlabopatopHas
AITOPUTMOB B COBPEMEHHBIX pabota
MIPOTrPaMMHBIX KOMILIEKCaX
WIIK-4.2 TTlpumensier B 3-1 3HaeT METOTUKY UCCIICIOBAHHUS Pedepar Bomnpoc Ha
npodecCHOHANBEHON npoOiieM npeaMeTHol obnacty, 9K3aMeHe
JIeSITeIbHOCTH METOJIUKY TpeOYIOITHE UCTIOTH30BAHUS 18 - 27
WCCIIEZIOBaHUS ¥ CO3JaHUS COBPEMEHHBIX ITPOTPAMMHBIX
HOBBIX MOJEJNEH, METOJIOB M | KOMIUIEKCOB
TEXHOJIOTHH B MareMaTHKe U | Y-1 YMeeT IpuMEeHsITh COBpEMEHHbBIE JlabopatopHas
2 €CTECTBEHHBIX HayKax METO/IbI U TEXHOJIOTUH ISt pabora
COBEPIICHCTBOBAHHS W3BECTHBIX
MaTEMaTUYECKH CIIOKHBIX alIlTOPUTMOB
V-2 Brajieetr cOBpeMEHHBIMH JlaboparopHas
WH(GOPMAITMOHHBIMH TEXHOJIOTHUSMHA pabota
JUTSL MOZICITIUPOBAHUS U Pa3pabOTKH
AJITOPUTMOB




KOZ[ 1 HAMMCHOBAHUC

HammenoBanue OLCHOYHOT'O

Ne Pesynbrarer 00ydeHus CpeICTBa
n/m HHARKAaTOpa (B cooTBeTcTBUU C 1. 1.4) Texymwmii [Ipomexyrounas
(B cootBeTcTBUM C 1. 1.4)
KOHTPOJIb arTecTanus

UIIK-4.3 [lemoHCTpHpYET 3-1 3HaeT coBpeMeHHBIE METOIBI 1 Pegepar Bompoc Ha
yMeHue oTOopa cpean QITOPUTMBI KOMITBIOTEPHON MaTeMaTHKH 9K3aMeHe
CYIIECTBYIOIUX METOJIOB VY-1 Ymeer popmynupoBaTh u pemars | JlaboparopHas 28 -41

3 HanOosee MoaXo e A MIPUKJIaHBIE 33/1a41, BO3HHUKAIOIINE B | paboTa
pelleHns] KOHKPETHOM xo71e npohecCHOHATIBHOIM
NPUKJIaJHOM 3a/1a91 JeTeIbHOCTH, HanOoJee

MOJIXOJISIIIUMH METOJIAMHU

UIIK-5.2 Bnageer ocioBamu | 3-1 O6nanaer GpyHIaMeHTANbHBIMA Pedepar Bompoc Ha
MHPOPMAIIMOHHBIX 3HaHUAMH B 001aCTH MHOPMATHKH U 9K3aMeHe
TEXHOJIOTUi1, yMeeT UKT 1-7
podeCCHOHATBEHO VY-1 Ymeer npodeccHOHATBEHO JlabopaTtopHas

4 OTIPEZIETNTh YPOBEHb OTIPEJIETINTh YPOBEHb HEOOXOIUMOTO pabora
HEOOXOZMMOTO IIPOrPaMMHO- | IIPOTPaMMHOTO 0OeCTIeUeHHUs
anmapaTHOro 00ecIeyeHus
3alUIIAEMON
MHPOPMAIIMOHHON CHCTEMBI

okrwpdE

wooNo

11.
12.

13.
14.

15.
16.

17.
18.
19.

20. XapakTepucTHKa yIIy4IIEHHBIX METOJI0B COPTHPOBKH, OLIEHKH UX CIIOKHOCTH.

Tunosbie KOHTPOJIbHBbIC 3aJaHUS MJIM MHbIe MaTepHajbl, He00XoauMbIe IJIs
OLCHKH 3HAHMH, YMeHMii, HABbIKOB M (WJIH) ONBITA [AeATEIbHOCTH, XaPAKTEPHU3YHIIUX
Tanbl (OPMUPOBAHUS KOMIIETEHUHMIA B Ipolecce 0CBOeHHsI 00Pa30BaTe/IbLHOI NMPOrpaMMbl

Ilpumepnulii nepeuenv 60npocos u 3a0anuil

IlonsiTve CTPYKTYpPBI JAHHBIX CTEK, O4E€PEb, ICK.
IIpencraBienue B MamMATH CTPYKTYP JaHHBIX CTEK, O4EPElb, JEK.
3agaHue CTPYKTYp AAHHBIX CTEK, OYEPElb, JIEK.
OcHOBHBIE Olepaluy HaJ CTPYKTYPaMH JJaHHBIX CTEK, O4€pe/lb, JEK.
JloCTOMHCTBA M HEOCTATKU PAa3IMYHOIO IIPEACTABIICHUS B IAMATU CTPYKTYP AAHHBIX

CTEK, ouepesb, JACK.

Hcnonp30BaHne CTPYKTYp AAHHBIX CTEK, OYEPEIb Al PELIECHU 3a1a4.
OOBsICHUTE, YEM XapaKTEPU3YETCs CIIOKHOCTh aJITOPUTMA.

Kax OIICHUBACTCA aCUMIITOTHYCCKAA CIIOKHOCTDH aJIrOpUTMaA.

Kax MMOJIy4acTCsa BEPXHAA OLCHKA CIIOKHOCTH aJITOPpUTMA.

CJIOKHOCTH aJIrOpUTMaA.

. O6T>$ICHI/ITG, OTJIMYAIOTCA JIM U Ha CKOJIBKO ACUMIITOTUYECKAsA U BCPXHAA OLCHKA

VYkaxure, Kakue (pyHKIHUH UCIOJIB3YIOTCS I IPECTaBIEHNs BEpXHEN OLIEHKU

CJIOKHOCTH aJI'OpUTMaA.

OHI/IH_II/ITe, Y KaKUX U3BCCTHLIX BaM aJITOPUTMOB CIIO0KHOCTD ABJIACTCA KOHCTaHTHOﬁ, ay

KaKHUX — JIMHEHHOM .

OO0BsICHUTE, KaK OIEHUBAETCS CIIOKHOCTD SKCIEPUMEHTAIBHBIM METOJIOM .
VYkaxure, COBIANAIOT JIM PE3YIbTAThl SKCIEPUMEHTAIBHOW U BEPXHEHN OIIEHOK U, €CIIN
HET, TO Ha CKOJILKO OHU OTJINYAIOTCS.

OnuimTe, Kak BIMSET pa3Mep MaccUBa Ha BPEMEHHYIO CI0KHOCTb aJIrOPUTMA.

O6L}ICHI/IT6, KaK BJIMACT KOJIMYCCTBO HUKIIOB ITIOBTOPCHUA UCCICAYCMOI'O aJITOPUTMA Ha
NOrp€HOCTb OIIPCACICHUA BPEMCHHU €I'0 BBIITIOJIHCHUA.

ITonsTre ynopsao4deHus.

XapakTeprucTUKa IPsIMBIX METOJIOB COPTUPOBKU: BCTAaBOK, BHIOOPA, My3bIPhKA.
CpaBHHTEIBHAS OLIEHKA CIOKHOCTH IIPOCTBIX METOA 0B COPTUPOBKHU IO YHUCITY

CPaBHEHUU U YUCIy MIEPEMELIEHUN 2JIEMEHTOB.




21. OObsicHUTE, IS KaKHUX 33734 IPEAIOYTUTEIbHBIMU SBIISIOTCS JPEBOBUIHBIE CTPYKTYPBI
JIAHHBIX.

22. YKaxXuTe, KaKhe TUIIBI ICPEBBEB, MCIOJIBb3YIONIMECS B TPOTPAMMHUPOBAHUH, BbI 3HAETE.

23. Onumure, 4TO MPEACTABISAET CO00 OMHApHOE 1ePEBO.

24. O0bsicHUTE, UeM OTIIMYAETCA UACaIbHO cOaNaHCHPOBAHHOE OMHAPHOE IEPEBO OT OOBIYHOTO.

25. YkaxuTe, 4TO MpeacTaBiisieT coOoM y3en aepesa.

26. OnummTe, 9TO TaKOE MOIISPEBO.

27. O0bAcCHUTE, KaK 33aJIaI0TCS CBSI3M MEXKY y3J1aMH JIepeBa.

28. Ykaxwute, ueM ommuaercs ABJI-nepeBo ot 00p14HOr0 OMHAPHOTO.

29. Onummmre, yem otiuvaetcs B+ nepeBo ot GuHapHOTO.

30. OOBsicHUTE, KAKWE OCHOBHBIE ONEPAIlUH BBITOTHSIOTCS HAJl ICPEBhSIMU.

31. YkaxuTe, Kak CTPOUTCS OMHApHOE JIePEBO.

32. OnummTe, Kak MOXET OBITh BBIOJIHEHO yJIaleHue y3J71a OMHAPHOT O JIepeBa.

33. O0bsIcHUTE, KaKKe TUIIBI IEPEKOCOB CylecTBYIOT B ABJI-nepeBbsix.

34. YxaxuTe, Kakue BCTPEUaroTCs MOBOPOTHI pu OanancupoBke ABJI-nepeBneB.

35. Onuumre, Kak BBHIOJIHSAETCS MOUCK Ha OMHAPHOM JepeBe.

36. O0BsicHUTE, KaK BBITIOIHSETCS MOMCK Ha B+ nepese.

37. YkaxuTe, B KAKUX CIydasx [eaecoo0pa3Ho MPUMEHEHHE CIIEIHAbHBIX METO/IOB
COPTHPOBKH U IOUCKA.

38. Onummre, OT KaKoW XapaKTePUCTUKH 3aBUCUT BpEeMs IIOUCKA 110 HATPYKEHHOMY JIepPEBY .

39. O0bsIcHUTE, B UEM COCTOUT MIPEUMYIIECTBO, @ B YEM HEAOCTATOK CIEUATbHBIX METO/I0B
COPTHPOBKH U TMOUCKA 110 CPABHEHUIO C YHUBEPCATbHBIMH METOAAMH.

40. YkaxkuTe, Kakoe MpeACcTaBlIeHNe JaHHBIX Ha3bIBAECTCS HATPY>KEHHBIM J€PEBOM.

41. OnuumTe, TOYeMy MOMCK M0 HArPy>KEHHOMY JI€pEBY Ha3bIBAE€TCS IIOMCKOM B CIOBape.

42. O0bsiCHUTE, B UEM OTJIMUME OMHAPHOTO MPEACTABIICHHUS HATPY>KEHHOT'O JIEpeBa OT MPOCTOr 0.

43. YkaxuTe, B YeM CYTh ITOPa3PsITHON COPTHPOBKH.

44. OnummTe, 175 KaKUX KIIOYel MpuMeHseTcs mopa3psiHas COPTUPOBKA.

45. O0bsICHUTE, KAKOBA TPYIOEMKOCTb aJIrOpUTMa MOpa3psIHON COPTUPOBKH .

46. YkaxxuTe, 4TO Ha3bIBAETCS XAUI-QYHKIHEH.

47. OOBSICHUTE, YTO HA3BIBAETCS XDII-TA0IHIIEH.

48. OnummTe, B YeM CyTh KOJUIM3HH XA ITUPOBAHUS.

49. YkaxxuTe, Kakue JIBE 33/1a4U JIOJDKHBI OBITh PEIICHBI IS YCICITHON peann3annn
XEIIMPOBAHUS.

50. O0BsicHUTE, OT KaKMX (PaKTOPOB 3aBUCHT BBIOOp Hanbosee yIauHoro pereHnst TUX 3a/a4.

51. Onummre, kak Bol MokeTe 00bSICHUTH TPpEOOBaHUE XOPOIIETO PACCESTHUS 3HAUEHU
KIIFOYEH.

52. YkaxuTe, Kakue aJrOpuTMbl X31I-pyHKINUNA BaM n3BECTHBI.

53. O0BsICHUTE, B KAKOM CITydae aJIrOPUTM JIeJICHUS MPUBOAUT K YACTHIM KOJUTH3HSIM U KaK
ATOro U30eXKaTh.

54. Onuumre, B 4eM 0COOCHHOCTh XAUIMPOBAHUS CTPOKOBBIX KIIIOUEH.

55. YkaxuTe, Kakue METOAbI Mpeodpa3oBaHusl CTPOKOBOI'0 KJIF0Ya B UUCIOBOI Bbl 3Haere.

56. [Tepeuncnute METObI pa3pelieHs KOJIHU3UH MPU XIUIHPOBAHUH.

57. O0bsAcCHUTE, B YEM OTJIMYUE AITOPUTMA Y UIIbSIMCA OT aIrOpUTMa CIUCKOB B TUHAMHUYECKON
TIaAMSITH.

58. Onuumre, OT Kakoro nokKa3aTess 3aBUCUT CKOPOCTh MOMCKA C UCIIOJIb30BAHUEM
X3IIUPOBAHUSA U 110 KAKUM (popMysiaM OHa Onpeaessiercs.

59. YkaxuTe, KkaKkasi orepars Ha3pIBaeTCsl PEXEIIMPOBAHUEM U B KAKUX CITydasiX OHa
MIPUMEHSIETCA.



Pegpepam
Temamuxa pegpepamos
NHTYUTHBHOE MOHATHE AJITOPUTMA U TPU HANPABJIEHUS €T0 YTOUHECHUS .
Brerancnumbie QyHKINH.
Hopmanbhbie anroputMbel Mapkoga.
A- ucuncinenue Yepua.
Mammns! TeropuHra.
MaivHbl ¢ HEOrPaHUYEHHBIMU PETUCTPAMH.
Maumnsl [Tocra.
[TpuMuTHBHO-pEKYpCUBHBIC (DYHKIIMH U OTHOIICHHUS, OTIepaIisi MUHUMH3AITHH .
Apudpmernzanus BEIYUCICHHH.
. ITomypexypcrBHBIE OTHOLLIEHUS U HEPA3PEIIMMBbIE 3a4aUH.
. Hepazpemmmsle 3a1aum 3a npenesnaMyu TEOPUH aJITOPUTMOB.
. BpemeHnHast CJI0KHOCTh: MOJIMHOMHAJIBHBIE U 3KCITOHEHIIMATIbHbBIE AT OPUTMBI.
. Kimacc NP u NP-monnbIx 3a1a4.
. IIpocTpaHcTBEHHAs! CII0KHOCTH aJTOPUTMOB.
. KoneuHble aBTOMATHI.
. PacniozHaBaHue perysipHbIX U HEPETrYyJISIPHBIX S3BIKOB.
. [IpuMeHeHne KOHEYHBIX aBTOMATOB B ITPOrPAMMHUPOBAHUH.
. YHUBepcasbHble QYHKIUN U HEPA3PEIIMMOCTb.
. Boruncnenus ¢ opakysiom.
. TexHuka nuaroHanu3anuu.

CoNo WM E
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21. ITomuHOMUaIBHAs EepPaAPXUSL.

22. CxeMHas CI0XKHOCTb.

23. BeposiTHOCTHAs! CII0KHOCTb.

24. CIO)XHOCTB B CPETHEM.

25. CoBpeMEHHOE COCTOSTHUE TEOPHH CI0KHOCTH.

26. [IpumMeHeHnEe TeOPUH CIIOKHOCTH B cpepe TeIIeKOMMYHUKAIIHA.
27. AnropuTMu4ecKkas TeOpHsi MHOXKECTB.

28. AnropuTMHUYECKU Hepa3pelnuMble 3a1auu.

29. OnepaTopHbIE AITOPUTMUY €CKHUE CHCTEMBI.

30. MeTo/1bI OLICHKH aJIrOPUTMOB.

31. ®opmanbHbIe Tpeodbpa3oBaHus aIrOpUTMOB SIHOBA.
32. AKCHOMBI U TIpaBHJIa BHIBOJIA.

3ayeTHO-IK3aMEHAIHOHHbIE  MaTEePHAJIbl IS  NPOMEKYTOYHO¥
(3x3amMeH/3aueT)
CTpyKTYpbl JTaHHBIX — OCHOBHBIE TIOHSTHUS, ONPENETCHHS U KiacCUPUKAIUS.
TpeyronbHble MACCUBBI U CITUCKH .
Jlexu, cTeKu U ouepeu.
JlepeBbs.
JIuHelHbIN MOUCK B MACCUBE IAHHBIX.
BunapHbIii TOMCK B MaccuBE JaHHBIX.
3a/aya MoucKa B CTPOKE.
Anroput™m Knyra, Moppuca u [Iparra.
Anroputm boitepa — Mypa.
10. 3agauu cOpTUPOBKH TAOJIUI] 1 MACCHUBOB.
11. Anaroputm my3sipbka (BubbleSort) u anroputm Beibopa (SelectionSort).
12. Aaroputm BctaBok (InsertionSort).
13. O61mas xapakTepuCcTUKa MPOCTHIX aITOPUTMOB.
14. Anroputwm [lemna (ShellSort).
15. Anroputm 6b1cTpoil coptuposku (QuickSort).
16. Anroput™m nupamugansHoi coptupoBku (HeapSort).
17. Anroputm nupamugansHoi coptuposku (HeapSort).
18. 3agaua BHeNIHEH COPTUPOBKH.

CoNO~WNE

arrecTanmu



19.
20.
. buHapHbIe 1epeBbs oncka.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
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CpaBHEHHE aJITOPUTMOB COPTHPOBKH.
3aaya IMoMcKa CO BCTaBKOM.

ABJI-nepeBss.

CrtpaHuuHbl€ AepeBbs MOUCKA.

B-nepeBss.

Hcnonp3oBanue B-nepeBbeB B 6a3ax JaHHBIX.

[Topa3psannas copTupoBKa.

ITouck B coBape 1 Harpyk€HHbIE 1€PEBBS.

OCHOBHBIE NTOHATHUS XELIMPOBAHUS.

O61ue TpeboBaHus K XelI-() yHKIUSIM.

AJTOPUTM JIeTICHHUSL.

AJTOpUTM CepearHbl KBaapaTa.

ANTOPUTM YMHOXEHHS.

XelmupoBaHUe CTPOKOBBIX KIFOYEH.

Merton pa3perieHus KOJUIM3UH aaropuTMOM KBaJpaTHUHBIX TPOO.

AJITOpPUTM JABOMHOTO XEUIUPOBAHUS.

AJITOpPUTM CHIMCKOB B TUHAMUYECKOW MMAMSTH.

Anroput™m Yunbsamca.

D} PeKTUBHOCTH XEIMMPOBAHMS U CPABHEHHE C IPYTUMHU METOIAMH TOUCKA.
O} PeKTUBHOCTD XEIMIMPOBAHMS U CPABHCHHE C IPYTUMHU METO/IaMH IO CKA.
AJITOPUTMBI C BO3BPATOM.

3ajada oNTUMAaNIBHOTO BEIOOpA.

Kpurtepun oneHuBaHus pe3yJibTaTOB 00y4eHHs

Onenka

Kpurepun oneHrBaHus 110 K3aMEHY

Boicokuit
YPOBEHBb «5»
(oTMuHO)

OLICHKY «OTJMYHO» 3aCIyKMBA€T CTYAEHT, OCBOWBIIMI 3HaHUS,
YMEHHsI, KOMIIETEHIIMM M TEOpeTHYeCKHid Marepuan 0e3 MpoOenoB;
BBIMIOJIHUBIIMN BCE 3aJaHUsl, MPEyCMOTPEHHbIE yUYeOHBIM IJIAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; MPaKTUYECKHUE HaBBIKU
podeCCHOHATLHOTO MPUMEHEHUSI OCBOCHHBIX 3HAHUH COPMUPOBAHBI.

Cpennunit
YPOBEHB «4»
(xoporo)

OLCHKY «XOpOoHIo» 3aCIIy’)XUBACT CTYACHT, MPAKTHYCCKU IMTOJIHOCTHLIO
OCBOMBIIINM 3HAaHHWA, YMCHHA, KOMIICTCHIUU U TeOpeTI/IquKI/Iﬁ
MaTepual, yqe6HLIe 3aJaHusd HC OICHCHBI MAaKCHUMAJIbHBIM YHUCJIOM
63J'IJ'IOB, B OCHOBHOM C(i)OpMI/IPOBaJ'I IMPAKTUYICCKNUEC HABBIKH.

[Toporossiii
YpOBEHB «3»
(ynoBierBopute
JIBHO)

OILICHKY «YIOBJICTBOPUTEIHHO» 3aCIy)KHUBACT CTYIEHT, YaCTUYHO C
nmpoOenaMu  OCBOMBIIME ~ 3HAaHWs, YMEHHs, KOMIETCHIHH H
TEOPEeTUUECKUH MaTepuan, MHorue ydeOHble 3afaHus MO0 He
BBIIOJIHUJI, JHOO OHHM OICHCHHI YHCIOM OalIoB OJU3KUM K
MUHHUMAJIBHOMY, HEKOTOPBIC MPAKTUYECKUE HABBIKU HE CHOPMHUPOBAHBI.

MuHUMaTbHBINA
YPOBEHB «2»
(HEYIOBIIETBOPU
TEJILHO)

OLICHKY «HEYJOBJIETBOPUTEILHO» 3aCIYKUBAET CTYJEHT, HE OCBOMBIIUI
3HAHUS, YMEHUS, KOMIIETCHIIMH U TEOPETUYECKHI MaTepuai, yudeOHbIe
3aJlaHus HE BBIMOJIHIIL, TPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBI.

OneHouHble cpeAcTBa U1 MHBAIMAOB U JIMI C OIPAaHUYEHHBIMH BO3MOXKHOCTAMU
3JI0POBBSI BEIOUPAIOTCS C yYETOM MX MHIUBUIYAIBHBIX MTCUXO(PU3NIECKUX 0COOCHHOCTEH:
— IpU HEOOXOAMMOCTH HWHBAIMIAM U JIMIIAM C OrPAaHMYCHHBIMH BO3MOKHOCTSIMHU
310pPOBbsl IIPEJOCTABIISETCS JOIMOIHUTENBHOE BpeMs A1 IIOATOTOBKH OTBETA HA DK3aMEHE;
— TIpH TPOBEACHUHU MPOLEAYPHI OLICHUBAHUS PE3YyIbTaTOB 00yUYEeHUs NHBAJIUI0B U JIUI] C
OrPaHUYEHHBIMU BO3MOXKHOCTSMHM 370pPOBbs IIPEyCMATPUBAETCS HUCIOIb30BAHUE TEXHUYECKUX
CPEACTB, HEOOXOIMMBIX UM B CBSI3U C UX HHIWBHYyaJbHBIMH OCOOEHHOCTSAMU;




— IpU HEOOXOOUMOCTH I OOYyYaromMXCS C OrPaHHMYEHHBIMH BO3MOKHOCTSIMH
3I0POBbSI M MHBAJIMJIOB NPOIIEypa OLCHUBAHUS PE3YJIbTATOB OOYUYCHHUS 1O JUCHUTUINHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO 3TAIIOB.

ITpouenypa omeHHBaHUS PE3yabTATOB OOYYEHHUS MHBAJIMIOB U JIMI[ C OrPAaHUYCHHBIMU
BO3MO)KHOCTSIMH 37I0POBbsI 110 JHUCHHUIUIMHE (MOAYJIO) MpeayCMaTpHBAaeT IPEIOCTaBICHHE
nHpopManuu B ¢GopMax, aJANTHPOBAHHBIX K OTPAHHYCHHUSM HUX 3JI0POBbS M BOCHPUSTHS
uHpopManuu:

JUist U1l ¢ HAapyIICHUSIMU 3pEHUS:

— B II€YaTHOI opMe C yBETMUEHHBIM IpUPTOM,

— B (hopMe IIEKTPOHHOT O TOKyMEHTA.

JUnist a1 ¢ HapyIIeHUsAMU CllyXa:

— B TIeYaTHOH (opme.

— B (hopMe IITEKTPOHHOT O TOKYMEHTA.

JUist U1 ¢ HapyIIeHUSIMU OITOPHO-JBUTATEIILHOTO anmapaTa:

— B TIeYaTHOH (opme,

— B (opMe 3IEKTPOHHOIO JOKYMEHTA.

JlaHHBI TIepeYeHbh MOXKET OBITh KOHKPETU3UPOBAH B 3aBHUCHMOCTH OT KOHTHHIEHTA
00y4YaroIMIMXCs.

5. llepeuenn yueOHOM JUTEPATyPbl, HH(POPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil

5.1 YueOHas qureparypa

1. JTanmoBckwii, B. B. AnropurMbl 00pabOTKH JaHHBIX : yueOHOe mocoowue : [16+] /

B. B. JlangoBckuii. — HoBocubupck : HoBOcHOMpPCKUi rocy1apCTBEHHBIA TEXHUYECKUN
yHuBepcuTtet, 2018. — 67 c. : ui., Tabn. — Pexxum noctymna: mo noamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=574809 (nata oopamenus: 03.07.2021). —
bubmuorp. B kH. — ISBN 978-5-7782-3645-5. — TekcT : 2MEKTPOHHBIN.

2. Ipo3noB, C. H. CTpyKTyphl U adropuTMbl 00pabOTKH TaHHBIX : ydeOHOe rmocodue :
[16+]/ C. H. dpo3nos. — Taranpor : IOxubIli penepanbHbiii yHuBepcuteT, 2016. — 228 c. :
CXeM., Wil — Pexxum noctyna: mo moimmucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=493032 (mata obpamenus: 03.07.2021). —
bubmuorp. B kH. — ISBN 978-5-9275-2242-2. — TekcT : 371€KTPOHHBIM.

3. Hapés, P. FO. Anroputmsel u ctpykTypbl ganHbix (CDIO) : yuebnuk / P. FO. Ilapés,
A. B. Ilpoxonenko ; Cubupckuii penepanpHplii yausepcuteT. — KpacHosipek : Cubupckuit
¢denepanbubiil yauBepcutet (COVY), 2016. — 204 c. : un. — Pexxum goctymna: 1o noanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=497016 (nata ooparmienus: 03.07.2021). —
buGmorp. B ka. — ISBN 978-5-7638-3388-1. — TekcT : 31IeKTPOHHBIIA.

4. MaremaTrueckas JIOTUKa U TEOpH sl allTOPUTMOB : yueOHoe mocobue / coct. A. H.
Makoxa, A. B. lllanomuukos, B. B. BepexHnoii ; MunucrepcrBo obpazoBanus Poccuiickoit
®denepanuu u ap. — CraBpononb : CeBepo-KaBkasckuit @enepanbhbiii yauBepcuteT (CKDY),
2017. - 418 c. — Pexxum mocrymna: 1o noArnucKe. —

URL: https://biblioclub.ru/index.php?page=book&id=467015 (aara obparuenus: 03.07.2021). —
bubmuorp. B kH. — TEKCT : 2JIEKTPOHHBIH.

5. [lepemutnna, T. O. MaTemaTuyeckas JOTHKa U TEOPUs aJITOPUTMOB : yaeOHOe
nocobue / T. O. Ilepemurtuna ; Tomckuii 'ocynapcTBeHHBIH YHUBEPCUTET CUCTEM YIPABICHUS U
paauosnekTpoHuku (TYCVYP). — Tomck : TYCVYP, 2016. — 132 c. : mi. — Pexxum mpocryma: mo
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=480886 (1ata oOparmieHus:
03.07.2021). — bubmuorp.: c. 130. — TeKCT : 2IeKTPOHHBIIA.

6. CynomnatoB, C. B. Matematuueckast JIOTHKa U TEOPHUS aIrOPUTMOB : yu4eOHUK : [16+]/
C. B. Cynonnaros, E. B. OBunnnauKoBa. — 3-¢ u3a. — HoBocubupck : HoBocubupcekuii
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roCyapCTBEHHBIA TEXHUYECKUN yHUBEpPCHUTET, 2012, — 254 ¢. — (YueObnuku HI'TY). — Pexum
nocryna: o nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=135676 (mata
obpamienus: 03.07.2021). — ISBN 978-5-7782-1838-3. — TekcCT : 3JE€KTPOHHBIA.

7. Teopus anropuTMOB: JTa0OpaTOPHBINA MPaKTHKYM / cocT. A. A. bpbikanosa ; CeBepo-
Kagskasckuii henepanpubiii yausepcutet. — CtaBpomnons : CeBepo-Kakazckuit denepanbHblit
yauBepcuteT (CKDY), 2016. — 134 ¢. — Pexum gocryna: o moamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=467401 (nata oopamienus: 03.07.2021). —
buGmuorp. B kH. — TeKCT : 371eKTPOHHBIH.

5.2. llepuoanyeckas JUTEpaTypa

1. BectHuk MockoBckoro yHuBepcurera. Cepust 15. BpruncnurensHas MatemMaTHKa U
KnOepHeTHKa; yupen. MOCKOBCKHH ToCyaapcTBeHHbIM yHuBepcuteT uM. M.B. JlomonocoBa,
@axynpTeT BBIUMCIUTENBHOW MaTeMaTHUKH U KubepHetnku MIY. — MockBa: MockoBckuit
l'ocynapctBennbiii  YuuBepcuter, 2021. — Pexum jgocTyma: MO  MOINMCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=610694. — ISSN 0137-0782. — Tekcr
3JIEKTPOHHBIN.

2. lmxeHepHO-TeXHUYECKHE pelieHus u nHHoBamuu / 1. pen. A. C. baxun ; yupen. A.
C. baxun. — BrnaguBoctok : Okcmepr-Hayka. — Pexum poctynma: mo moOANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=498330. — TeKcT : 2JIEKTPOHHBIH.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpeMeHHble MPodecCHOHATbHbIE 0a3bl
AAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMBI

JIeKTPOHHO-0MOanoTeunble cucTembl (IBC):

1. DBC «FOPAWT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

4. 3bC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IpodeccuonanbHbie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnane! uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast anektponHas 6ubmmoreka (HOB) http://www.elibrary.ru/

6. IloTHOTEKCTOBBIE apXMBHI BEAYIIMX 3aMaIHBIX HAYUYHBIX )KYpHAIOB Ha Pocculickoit
mwiatpopme HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru

7. HanuonanbHast 31eKTpoHHass OuOaMoreka (JOCTynm K DJIEKTpOHHOW Oubnmuoreke
auccepranuii Poccuiickoii rocynaperennoit ouomoreku (PI'B) https://rusneb.ru/

8. Ilpesupentckas oudmuorexka um. b.H. Enbuuna https://www.prlib.ru/

9. DnekrponHas kouiekiusa Okchopackoro 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. YuuBepcuterckas nHpopmaimontas cucrema POCCUS http://uisrussia.msu.ru

SAREIE S
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HNudopmanuonHblie CIPaBOYHbIE CHCTEMbI:
1. Koncynbrant [limoc - cipaBodHas mpaBoBasi cuctema (JIOCTYII MO JIOKAJIBHOU CETH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypcel ¢cB0OOOHOrO f0CTYHA:

1. AmepukaHckas maTeHTHas 0a3a maHHbIx http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKUX auccepranuii hitp://www.nlc-bnc.ca/thesescanada/

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

4. MUHHCTEpPCTBO HAayKH U BhIcuIero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblil moprai "Poccuiickoe oopazosanue” http://www.edu.ru/;

6. Mudopmannonnas cucrema "EnxnHoe 0KHO 10CTyna K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

7. Enunas xoyuiekius udpoBeIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. denepanbHbIN LEHTP UH(DOPMALIMOHHO-00pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. Ilpoext I'ocynapcTBeHHOr0 MHCTUTYTA pycckoro a3bika umeHu A.C. [lymkuna
"Oo6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaIIMOHHBIN TopTan "Pycckuii s3p1k" http://gramota.ru/;

11. Cnyx0a TeMaTH4YECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

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

13. O6pasoBaTenbHbiii moptan "Yueda" http://www.ucheba.com/;

14. 3axonomnpoekt "O0 obpazoBanuu B Poccuiickoit @enepaunn". Borpocs! 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i otvety

ColcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTeIbHbIe 1 MHPOPMAIMOHHbIE PECYPChI

KyolI'Y:

1. Cpena MoaysbHOro quHaMHUuYeckoro odoyuenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIaHOB, Y4eOHO-METOAMYECKUX KOMIUIEKCOB, MMyOIUKAIIUH U
koH(pepennuii http://mschool.kubsu.ru/

3. bubmmoreka nHGOPMALMOHHBIX pecypcoB Kadeapbl HHPOPMALMOHHBIX
oOpasoBaTteabHBIX TexHoJorui http://mschool.kubsu.ru;

4. DnexTpoHHbIA apxuB gokymeHnToB KyoI'Y http://docspace.kubsu.ru/

5. DIeKTpOoHHBbIE 00pa3oBaTelibHbIE pecypchl Kadeapbl WHPOPMALMOHHBIX CHCTEM H
TexHosorud B oOpasoBanun KyOI'Y u HayunHo-meronmueckoro sxypHana "IHIKOJIbBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroanueckne ykazaHusi A8 OOy4alOIMXCS IO OCBOCHHIO JUCHHUILINHBI
(Mopyast)

Bapuanmuor memoouueckux yxazanui

1. Meronuueckue ykazaHus JUIS IOJATOTOBKU K 3aHSITHUAM JIEKIIMOHHOTO M CEMUHAPCKOT0
TUna. YTBepxkaeHbl Ha 3acenaHuu Coera (axyyipTeTa MaTeMaTHUKH UM KOMIIBIOTEPHBIX HayK
OI'bOY BO «KyOI'V». IIpotokon Ne 5 ot 05 mas 2022 r.

2. Meronuyeckue yka3zaHUsl 1O BBHIMOJHEHHIO JTa0OpaTOPHBIX pPaboT. YTBEepKIEHBI Ha
3aceqannu CoBeta (pakynpbTera MaTeMaTHKH M KoMmmbioTepHbIX Hayk @I'BOY BO «KyoI'V».
[Ipotokon Ne 5 ot 05 mast 2022 r.

3. Meronuueckne ykKa3aHUsi 1O TOATOTOBKE 3cce, pedepaToB, KYpPCOBBIX pPadoOT.
VYTBepxaeHsl Ha 3acenanuu CoBera (pakyabTeTa MaTeMaTHKU M KOMIbIOTEpHBIX HayKk ®I'BOY
BO «Ky6I'V». ITporokoa Ne 5t ot 05 mas 2022 r.
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B ocBoeHuM AMCUUMIUIMHBI MHBAIMIAMHU U JHULAMHU C OTPaHUYEHHBIMH BO3MOXKHOCTSAMU
3[I0pOBbsI OOJIBIIOC 3HAYCHHE HMMEET HMHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTAlMU) —
JOIOJHUTENIBHOE Pa3bsiCHEHHE y4eOHOro MaTepuaia.

I/IHI[I/IBI/II[yaJ'II)HBIG KOHCYJIbTalUK 110 MNOPCAMETY SABJIIOTCA BaXKHBIM q)aKTOI)OM,
CHOCO6CTByIOIJ_lI/IM HHAUBUAYAJIU3aIUH 06yquI/151 U YCTAHOBJICHHIO BOCIIMTATCIIbHOI'O KOHTAKTa
MCXKIY HOpelioaaBaTciceM H 06yqa101111/1Mc;1 HHBAJIMIAOM HWJIKM JIMOOM C OIpaHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI.

7. MarepuajibHO-TEXHHYECKOe o0ecrneyeHne o JMCUMILINHE (MO1YJII0)

OCHAaIEHHOCTH CIIEIIHAIbHBIX
MOMEIICHUI

HanmMenoBanne cienmaibHBIX
MOMEIICHUI

Hepequb JIMIICH3HUOHHOT'O
MMpOorpaMMHOI0 obecreueHus

VYueOHbIe ayIUTOPHU JIJIsI Microsoft Office
MIPOBEICHAUS 3aHATHIA JIEKIIMOHHOTO
THIIA

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

507A)

MebGens: yueOHast MeOeTb
TexHnuueckue cpercTBa 00ydIeHHs:
9KpaH, IPOEKTOP, KOMITBIOTEP

VueGHbIe ayAUTOPHH IS Microsoft Office
pOBeeHuUs TabopaTOpHBIX padorT,
[PYIIIOBBIX H HHANBUAYaTbHBIX
KOHCYJIbTallui

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

MeGenb: yueOHast MeOeIb
TexHUYECKUE CPENCTBA OO yUICHHUS:
9KpaH, IPOEKTOP, KOMIIBIOTEP

VYueGHbIe ayAUTOPHH TS Microsoft Office

IPOBCACHUA TeKyIJ.IefI n

Mebenb: yaeOHas MeOeh
TexHUYECKUE CPEACTBA OOYUCHHS:

HpOMe)KyTO‘-IHOﬁ aTrTcCTalluu KOMIIBIOTEP
(301H, 302H, 303H, 307H, 308H,
308Ha, 309H, 310H, 312H, 314H,
316H, 318H, 320H)
s caMmocTosATeNbHONW  paboThl  OOydYaroIMXCS  HPEIyCMOTPEHBI  IOMEIICHHUS,

YKOMIUIEKTOBAaHHBIE CIIEIMAIM3UPOBAHHON MeOEIbl0, OCHAIIICHHbIE KOMIIbIOTEPHON TEXHUKOU C
BO3MOKHOCTBIO MOJAKIIOUEHUsI K ceTu «MHTepHe™ u oOecreueHneM J0CTyna B JJIEKTPOHHYIO

MH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

HaumenoBanue momenieHuin st
CaMOCTOSITENILHOM PabOThI
oOy4aroiuxcs

OcHaIeHHOCTh ITOMEIESHUH IS
CaMOCTOATETIbHON PabOThl O0YUaIOIIUXCS

Ilepeuenb
JIMIEH3UOHHOIO
MPOrpaMMHOTO
obecreueHus

[Nomemnienune 11t caMOCTOSITENEHON
paboTHI 00yJaroIIMXCsl (YUTATEHBIA
3a Hayunoit 6uGimoTexn)

MebGenb: yueOHast MeOeIb

KoMIUTeKT criennani3upoBaHHON MeOemH:
KOMITbFOTEPHBIE CTOJIBI

OG6opynoBaHHe: KOMITBIOTEpHAs TEXHHUKA C
MOJKITIOYSHUEM K HH)OPMAIMOHHO-
KOMMYHHUKAIIMOHHOM ceTn « HTepHET» 1
JIOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIOHHO-
00pa3oBaTeNBHYIO Cpey 00pa30oBaTeIbHOM
OpraHu3alliH, BeO-KaMephl,
KOMMYHHKAI[HOHHOE 000pYIOBaHHUE,
obecrednBarolee JOCTYI K CETH HHTEPHET
(TpoBOIHOE COCMHEHHE 1 OECIPOBOTHOE
coeIMHeHne 10 TexHosnoruu Wi-Fi)

WurepHet-Opay3eps! s
IIPOCMOTpPA CAUTOB B
cetu UHTEpHET;

CpEeNICTBO MOATOTOBKH
npe3eHTaunii MS
PowerPoint

Tlomemienue mjis caMOCTOATEIHLHOM
pabotsr ooyuarormxcs (301H,
302H, 303H, 307H, 308H, 308Ha,
309H, 310H, 312H, 314H, 316H,
318H, 320H)

Mebenb: yaeOHas MeOeTb.

INopkmoueHne Kk HHGOPMAMOHHO-
KOMMYHUKaIIMOHHOU ceTh «IHTepHET» 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAMOHHO-
00pa3oBaTeNBHYIO Cpeny 00pa3oBaTeIbHOM
OpraHM3aIH

HuTtepreT-Opay3epsl s
MPOCMOTpA CalTOB B
cetu UIHTEpHET;
CPE/ICTBO ITOJITOTOBKH
npe3eHTanuit MS
PowerPoint
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