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1 Henu u 3a1a4M U3y4YeHUs] AMCHUATIIAHBI (MOLYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDI

OCHOBHOM IIEJTBIO JUCIUILUIMHBI SBJISCTCS U3yYeHHUE METOI0B MOJICIIMPOBAHUS U CO3JIaHUS
MHOTOAreHTHBIX CHCTEM KaK OJHOI'0 M3 COBPEMEHHBIX IMOAXO0J0B K pa3pabOTKe aBTOHOMHBIX
HUHTEJICKTYaJIbHBIX IPOrPaMMHO-TEXHHYECKUX CHCTEM.

BocnuraTensHON 1EIb0 AUCIUILUIMHBI SIBJISCTCS (POPMUPOBAHKE Y CTYJICHTOB HAY4YHOTO,
TBOPYECKOTO IIOAX0JIa K OCBOCHHIO MAaTEMaTHYECKHX METOJOB, TEXHOJOTHH pa3paboTKu
MPOrPaMMHOTO O0ECTICUeHUSI.

OtOop Marepuajia OCHOBBIBACTCS Ha HEOOXOJMMOCTH O3HAKOMHUThH CTYJCHTOB CO
CIIeTyIOIIeH COBPEMEHHOM HayYHO! MH(pOpMAIUEHi:

O TOM, YTO COBPEMEHHBIC TCHICHIIMH COCTOSIT B TMOBBIIICHHA aBTOHOMHOCTH CIJIOJKHBIX
TEXHUYECKUX CUCTEM ((PYHKITMOHUPOBAHUN 0€3 HETIOCPEICTBEHHOTO YIPABICHHS YEIIOBEKOM), a
TaK)Ke B COBMECTHOM CKOOPIMHHUPOBAHHOMN pab0Te HECKOJIBKHX CHCTEM;

0 TOM, 4YTO Jyiss 3(PGPEKTUBHOIO PEIICHUS 3a7ad B pPEAJTbHOM BPEMCHH B CHTYyallMsIX
HEOIPEICICHHOCTH TPEOYIOTCS alalTHBHBIC aJITOPUTMBI, UCIIOJIB3YOIINE OOPATHBIC CBSI3H.

ConepxarenpHOE  HAMOJHEHUE  JUCHUIUIMHBI  OOYCIIOBJIEHO OOLIMMHU  3aJadyaMu
MOATOTOBKU OakasiaBpa.

Hay4yHoli OCHOBOW /Ui TIOCTPOCHHS MPOTPaMMBI JaHHOW JUCHIUIUIMHBI SIBJISETCS
TEOPETUKO-TIPAarMaTHUECKUI MMOIX0/] B O0YUCHUH.

1.2 3agaun AUCHUILIUHBI

M3Yy4Y€HUE METO/IOB CO3/IaHUsI MHTEIIEKTYaJIbHbIX IPOrPAMMHBIX areHTOB;
O03HAKOMJICHHE C METOJaMU 3aJaHus LIEJIE U OTPAaHUYEHU JJI1 areHTOB,;
O3HAKOMJICHHEC C MECTOAaMHU KOMMyHI/IKaIII/II/I Ar¢HTOB,

HpI/IO6p6TCHI/I€ HaBBIKOB MOI[GJII/IpOBaHI/Ifl MHOT'OAQr€HTHBIX CUCTEM,

1.3 MecTto aAucuMiuIinHbI (MOYJis1) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

JucuuruimHa «MHOToareHTHOe MOJEIMpOBaHUe» OTHocuTcd K «Yacte, dopmupyemas
yYaCTHUKaMHU 00pa30BaTEebHBIX OTHOWIEeHUW» broka 1 «/lucuunmuubel (MOAyn)» y4eOHOTO
IUIaHA.

1.4 IlepedyeHp NMJIAHMPYeMbIX Pe3yJbTATOB O0y4eHHsI IO JMCHHILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOM NPOrpaMMbl

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (GOpPMUPOBAaHUE Y
00yYaromuxcs CIeYIOIUX KOMIETEHIIHA:

MK-3 Cnoco0eH NpHMEHATHL COBpeMeHHble HWH(OPMAIMOHHbIE TEXHOJOTMH NPH
NPOEKTHPOBAHMH, PeATH3ALHNHU, OLlEHKE Ka4yecTBAa M aHAIu3a Y(PPEeKTHBHOCTH
MaTeMaTH4YeCKHX Moje/iel M(MJIM) MPOrpaMMHOI0 odecnedyeHus AJIsl peleHus
3aJa4 B Pa3JIMYHBIX NPeAMETHBIX 00J1aCTAX

HJI-1.1IK-3 Hcnonvzyem cospemennvie peuieHus u mexHoa02uu npoeKmupoeanus
npu pazpabomie nPoZPaAMMHO20 00ecneyenus
3uamo Bosmootcnocmu  cospemennvix U nepcneKmusHulX  Cpeocms  pazpabomku

NPOCPAMMHBIX NPOOYKIMO8, MEXHUUECKUX CPEOCME

Memooonocuu paspabomru npocpammuoco obecneueHuss U  MEXHOIO2UU
npoSPaAMMUPOBAHUSL

Ipunyunsr nocmpoenus apxumekmypvl HPOSPAMMHO20 0DecneyeHusi U 6uUdbl
apxXumeKmypbl NpOCPAMMHO20 0becheueHus

Memoowi u cpedcmea npoekmuposanust NPOSPAMMHBIX UHMepghelicos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX

Hncmpymenmot u memoowt npoexmuposanus u ousavna MC



Cospemennvie 00bEKMHO-0PUCHMUPOBAHHbBLE SA3bIKU NPOSPAMMUPOBAHUSL
Cospemennvie cmpyKkmypHuble A3bIKU NPOZPAMMUPOBAHUS

Memoowi ananuza u 0606weHUss OMeueCmeeHHO20 U MEeNCOVHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Ymems Bvipabamuieams éapuanmul peanruzayuu mpebosanuti
Koouposamve na s3v1kax npoepammuposanus
Bepuguyuposams cmpykmypy npoepammHozo Kooa
Bnaoemp Paspabomka, usmenenue u coznacosanue apxumekmypvl NpopaAMMHO0
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO20
obecneuenus
IIpoexmupoeaHnue npocpammmuvix unmepgeticos
Paszpabomxka cmpykmypor npoepammnozo kooa UC
Bepugurxayus  cmpykmypvr  npocpammnoco  kooa HC  ommuocumenvHo
apxumexkmypol UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapysicennvix necoomeemcemauii
IIK-6 Cnocoben ucnonv3oeamsv coépemeHHble Memoobl pa3padomKu npoZpamMHbIX
cucmem u peanu3ayuu KOHKPEemHuIX Ai20pUmmos MamemamuyecKux mooeneil
Ha 0aze A3bIKOG NPOPAMMUPOBAHUA, 0A3 OAHHBIX U NAKEMO8 NPUKIAOHBIX
npozpamm, UCnoIb306amy 3HAHUE OCHOGHBIX MEMO008 UCKYCCHIBEHHO20
UHmeN1eKma 6 nociedyruieil nPoPeccuonanIbHol deamelbHOCmU 8 Kauecmee
HAYYHBIX COMPYOHUKO0S8, npenooasamesneil 00PA306aMENbHBIX OP2AHUAUUIL
evicuLezo 00pa306anus, UHHCEHEPOB, MEXHON0208
HJI-1.1IK-6 Hcnonvzyem coepemeHHble UHCMPYMEHmMAalbHble cpeocmea
pazpabomku 6a3 OaAHHBIX, NPUKITIAOHO20 NPOCPAMMHOZ0 0becneueHusn u
cucmem pa3iuyHo20 YyHKYUOHATbHO20 HAZHAYEHUA
3namo Bosmooichocmu  cospemennvix U NEpCHeKmMusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKIMOB, MEeXHUYECKUX cpeocme
Memoodonozcuu u mexHoio2uu NPOEKMUPOBAHUS U UCNOIb308AHUSL A3 OAHHBIX
Tunosvie pewienus, OuOIUOMEKU NPOCPAMMHBIX MOOYIeU, WAONIOHbI, KIACChl
00beKmo8, UCNoIb3yemble npu paspadomke npocPaAMMHO20 0DecneyeHuUs
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoowbl u cpedcmeaa npoexmuposanus NPOSPAMMHBIX UHmMepeticos
AH3viku npoepammuposanus u pabomul ¢ 6a3aMu OAHHLIX
Huempymenmot u memoost npoekmupogarnus u ousatina 1C
OcHobl coBpeMenHbIX cucmem Ynpaeienus 6a3amu OaHHbIX
CogpemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606wenUs 0OmeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujell 001acmu Uccied08aHull
Ymemo Ilpumensamos ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO
obecnevenus, cCmpyKmyp OaHHbulLX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMePPelicos
Koouposame na saizeikax npoepammuposanus
Bnaoemsw Ilpoexmuposarnue 6a3 danHvlx

TIpoexmuposarnue npocpammuulx unmepgeticos
Vempanenue oonapyiceHHbIX HecOOmeemcmauil
HesimenbHocmb, HANPAasIeHHAs HA peuleHue 3a0ay aHATUMUYECcK020 Xapaxkmepd,
npeononazaruux 8b100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4



HJT-2.TTK-6

3namop

Ymemo

Braaoempo

HJI-3.1TK-6

3namo

Jlemoncmpupyem 3Hanus  Memooos, MEXHON02UNl U CPeocme
paspabomku  pazpadbomkKu NPOPAMMHBIX CUCHEM U  Peanu3ayuu
KOHKPEMHbBIX AN20PUMMOE MAMEMAMUYecKux mooeneil Ha 6asze A3blK08
npoOpaAMMUpPOSanus, 6a3 OAHHBIX U RAKEMO8 NPUKTAOHBIX HPOZPAMM
Bosmooichocmu  cospemennvix U nepCcneKmusHuvlX  Cpeocms  pazpadomku
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX Cpeocme
Memoodonozuu u mexHonio2uu nNPOEKMUPOBAHUs U UCNOIL308AHUS 6A3 OAHHBIX
Tunosvie pewieHus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, WAabIOHbl, KIACCH
00beKmo8, UCnovb3yemvle npu paspadomke npocpamMmMHO20 0becneyeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OAHHLLX
Memoowbl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMepeticos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OaGHHbIX
Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C
OcHo8bl COBpeMEHHbIX cucmeM YNpagieHus 0a3amu OaHHbIX
CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606WeHUss OMeYeCmEEeHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomseemcmaytouell 001acmu UCCcied08anull

HUcnonvzoeamsv  cywecmsyowue  munosvie  peuileHus U - UAOIOHbI
NPOEKMUPOBAHUSL NPOSPAMMHO20 0becnedetsl

Ilpumenamos  memoOvl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMep@elcos
Koouposamv na azvikax npoepammuposanus

Ananuz  8o3modiCHOCmel — peanusayuu  mpeOO8aHull K NPOSPAMMHOMY
obecneuenuro

Oyenka u coenaco8anue cpoko8 blNOIHEeHUs NOCMABIEHHbIX 3A0ay
IIpoexmuposanue 6a3 danHvIx

Oyenxa u coenacosanue CpoKos8 GblNOIHEHUsI NOCHABIEHHbIX 3a0ay

Yempanenue obnapyscennvix necoomeememauii

HesimenvHocmy, HANPAGIeHHAs HA peulerue 3a0ay AHATUMUYECKo20 Xapakmepa,
npeononazaruux blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay

Ilpumensaem coeépemennvle npuemvl padomvl ¢ UHCHPYMEHMATbHbIMU
cpeocmeamu, ROOOEPHCUBAIOWUMU CO30AHUE NPOZPAMMHBIX RPOOYKMO8
U NPOZPAMMHBIX KOMNJIEKCO8 HA 0a3e A3bIKO6 NPOZPAMMUPOSAHU, O3
OAHHBIX U NAKEM 08 RPUKIAOHBIX NPOZPAMM
Bosmoosxcnocmu  cOBpeMEeHHbIX U NEPCReKMUBHLIX — CPeOCm8  paspadbomru
NPOSPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOIL308AHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAONOHbI, KIACCH
00beKMOo8, UCNONb3YeMble NPU PaA3padboOmKe npoepamMmHo20 obecnedeHus
Memoowl u cpedcmesa npoexmuposanus 6a3 OAHHHIX
Memoovl u cpedcmea npoekmuposanus NPOSPAMMHBIX UHMEPDECcos
A3viku npoepammuposanus u pabomul ¢ 6azamu OGHHbIX
Hncmpymenmot u memoowt npoexmuposanus u ousavina UC
OcHo8bl co8peMeHNbIX cucmem YnpaeieHus: 6azamu OaHHbIX
Cospementvie 00bEKMHO-0PUCHMUPOBAHHbBLE SA3bIKU NPOSPAMMUPOBAHUSL
Memoodwl ananuza u 0606weHUss OMeueCmBeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayrouell 001acmu Uccied08aHull



Ymems Ilpumensimo ~ memoodvl u  cpedcmea
obecneyeHus, CmMpyKmyp OaHHbIX, 0A3 OAHHBIX, NPOSPAMMHBIX UHMepPelicos
Koouposamb na sizeikax npocpammuposamust

Bnaoemuo Ilpoexmuposarue 6a3 danHvIx

npoeKkmupoearusl npozcpammHozco

Yempanenue obnapyosicennvix necoomeemcmeuii
Heamenvnocmo, HanpasienHas Ha peuieHue 3a0ay AHaTUMUYecKo2o xapakmepad,
NPeOnonazaruux 6bloop U MHO2000pa3ue akmyaibHbIX Cnoco008 peueHus 3a0ay

2. CTpyKTypa M cofep;KaHue AUCHUIITHHbI
2.1 Pacnipenesienne TPYyA0EMKOCTH IMCIUILIMHBI 110 BUJAaM padoT
OOm1ast TpyA0EMKOCTh IUCHUILTUHBI cocTaBisieT 4 3ad. en. (144 yaca), ux pacnpenenenue

10 BUgamM pa60T npeacTaBJICHO B Ta6J'II/II_IC

CemecTpnl
Buj yueoHoii pa6oThi Beero (yacol)
4acoB
1 7
KonTakTHas padora, B TOM 4Hcie: 72,3 0 | 723
AyauTOpHBIE 3aHATHS (BCEro): 68 0 68
3aHsATHS JEKIIMOHHOTO TUIIA 34 34
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS CEMUHAPCKOTrO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNuas koHTaKkTHasi padora: 4,3 0 4,3
KonTpons camoctositensHoi padotsl (KCP) 4 4
[Tpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM 4ucJe: 36 36
ITpopaboTka y4eOHOro (TEOpeTHUECKOro) 18 18
MaTtepuaia
BrinosiHeHNE MHIMBUAYAJIBHBIX 3aJaHUI 18 18
(moAroToBKa cOOOIIEHUH, MPe3eHTalHi)
[ToaroToBka K TEKYIIEMY KOHTPOJIIO
KonTpoJis: 35,7 35,7
[ToaroToBka K AK3aMEeHY 35,7 35,7
Jac. 144 0 144
B TOM 4HcJIe
O0mas Tpya0eMKOCTh KOHTAKTHAas 72,3 0 | 723
pabora
3a4. ef 4 4

2.2 CTpyKTYypa QM CHUIINHbBI

Pacnpenenenne BuaoB yueOHOM pabOThI U MX TPYIOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Paznensl (TeMbl) TUCIUILIMHBL, H3ydaeMble B 1 cemecTpe

KomuyecTBOo 4acoB

Bueayn
HTOpPHA
Ne HaunmenoBanue pasaeios (Tem) Beero AynuTopHasi padoTa o
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1.




KoJsmmuecTBO 4acoB
Bueayn
. HTOpPHA
Ne HaumenoBanue pa3aesoB (Tem) Beero AynuTopHasi paboTa a
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
2.
HNUTOI'O no pa3gesiamMm JTHCUMIIIIHMHBI
KonTtpons camocrositensaoit padotsl (KCP)
[Tpomexxyrounas arrecrarus (MIKP)
[ToaroTroBka K TeKylieMy KOHTPOJIIO
OO0masi Tpy/10eMKOCTh M0 TUCIHHUILINHE 0
Paznensl (TemMbl) AUCIUIUIMHBI, U3y4YaeMble B 7 ceMecTpe
KoJsmmyecTBo yacoB
Bueayn
o HTOpPHA
Ne HaumenoBanue pa3aesioB (Tem) Beero AynuTopHasi padoTa a
pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. | MHTEmIeKTyanbHble aBTOHOMHBIC areHThI 12 4 4 4
2. | KommyHuKanms 1 Koorepaus 18 6 6 6
3. | ®opmanmzanus 1enei u orpaHuYeHUH 12 4 4 4
4. | HopmaruBHas JIOTHKA 18 6 6 6
5. | MynbTHareHTHOE MPUHATHE PEIICHUH 18 6 6 6
6. | PednexkcuBHOE ynpaBieHHE 12 4 4 4
7. | ABTOHOMHBIN KOMIBIOTHHT 12 4 4 4
HNTOI'O no pa3nesiaM JMCHUILIHHBI 104 34 34 36
KonTpons camoctositenpHol paboTsl (KCP) 4
[Tpomesxytounas arrecrauus (MKP) 0,3
IloaroroBka K TeKylieMy KOHTPOJIIO 35,7
O0u1as TPy10€eMKOCTDb MO TUCHUILIIHHE 144

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapsi, JIP — nabopamopnvie 3amusmus, CPC —

camocmosamenlbHa pa60ma cmydeHma

2.3 Conep:xanue pa3iesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JEKIMOHHOTO THIIA

®opma
Ne HaumenoBanmue pazaesa (TeMbl) Conep:xanue pasjeiia (TeMbl) TeKyl1ero
KOHTPOJIsI
1 2 B 4
HHTennexryanbHbIe areHThl. ATEHTHI U OOBEKTHI. ATEHTHI
M 9KCIIEPTHBIE CHCTEMBI. AOCTPaKTHBIC apXUTEKTYPBI
HHTCJ’IJ’ICKTyaHBHHe HHTEIUIEKTYalbHEIX aTeHTOB. Kak coobmuiare arenry, 4ro
1. eMy aenath. JleTyKTHUBHBINA BBIBOJ areHTOB. ATEHTHI KaK JIP
ABTOHOMHBIC ar€HThI JIOKa3bIBaTENIU TEOpeM. AT€HTHO-OPHUEHTHPOBAHHOE
mporpaMMupoBaHue. [IpakTrdaeckue mporeaypsl BEIBOJA
JUISL areHTOB. PeakTHBHBIC U THOPHIHBIC areHTHL.
INornmanue apyrux. OCHOBBI OHTOJOTHH. SI3bIKH JIP
KOMMYHI/IK&I.[I/ISI H omnucaHus oHTonorui. KommyHukanuu. S3siku
2. KOMMYyHHUKanu# areHToB. CoBMecTHas paboTa.
Koomnepanus CoBMecTHOE paclpezieIeHHOe peleHue 3a1au.
Pa3nenenue 3ana4 u pezynabratoB. Koopaunanusi.




HaumenoBaHue pa3aeiia (TeMbl)

Copep:xanue pa3szesia (TeMbl)

®opma
TeKyIlero
KOHTPOJIsI

2

8

4

MyJII)TI/IaFGHTHOC IJIaHUPOBAHUEC U CUHXPOHU3AIIWA.
Ananms n pa3pa60TKa, OPUCHTHPOBAHHLIC HA ar€HTOB.

dopmanuzaius uejen u
OTpaHUYCHUH

[lonsTue nenu. binskue n npoTUBOpeYaIIne LEIu.
JlokanbHbI€ LIEH areHTOB M 00IINe [eTTH MHOTOareHTHOM
cucteMbl. @OopMbl IPEACTABIEHHS OTPaHUUYEHUH
(HEepaBEHCTBA, JIOTHYECKUE OTPAHUYCHHS).

JIP

HopmaruBHas jioruka

JleonTrdeckas (HOpMaTHBHAs ) JJOTHKA KaK CIIOCO0
3a/laHus orpaHmIeHU. «OQ0s3aTeIbHOY, «3alpeIIeHOY,
«Pa3zpereHo». AKCHOMBI KJIACCUYECKOH JIOTUKU 1
JleoHTHYeckue akcuomsl. [IpaBuiia BeIBOA.

JIP

MynbTHareHTHOE IPUHATHE
peleHui

MynsTHarenTHOE B3anMozpeiictBue. D HEeKTHBHOCTD 110
[Tapeto. CopeBHOBATEIbHOCT U B3aUMOJCHCTBUE C
HyJIeBOM cyMMOH. [IpuHsTHE TPYNIIOBBIX pEIIEHUI.
IIpouenyps! ronocosanusi. DopMupoBaHUE KOAIUIUI.
KooneparusHasie urpsl. [loxydenue pecypcoB mpu ux
OTPaHNYCHHOM KOJIMYECTBE. AYKIHOHBI (aHIIIMICKHE,
royuraniackue u ap.). Kombunaropusle ayknnoHsl. Criopst
U apryMeHTBHL. JleqyKTHBHBIE CHCTEMBI apIyMEHTAIINH.

JIP

PednexcuBHoe ynpaBienue

Kax arenTsl MOTYT yrpasisth apyr apyrom. Self-aware —
areHT, OCO3HAIOMINH ce0s. ATEHT, CTPOSIIIA MOETb
IIpyroro 00beKTa, YTOOBI MPEICKA3bIBATh €T0 MTOBEICHHUE.
Boiee rmy6okas peduiekcus: KaKUM MEHS BUUT IPYToi
areHT (KaK BBIIVISLANT MOSI MOJICITb B €0 NPEACTaBICHHH?)

JIP

ABTOHOMHBIA KOMITLIOTUHT

Wuunuarusa |IBM 1o aBTOHOMHBIM BBEIYHCIIEHUSM
(camoHAacTpoiiKa, CAMOBOCCTaHOBIICHHE,
CaMOOIITUMHU3aIHsA, camo3anuTa). CaMoympaBlieHHE.
Camoonucanue (camoo0bsicHeHue). PednexcuBaoe
IpOrpaMMHpPOBAHHE.

JIP

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogot
pabomvi, PI'3 - pacyemno-epaguyeckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxsuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

IHpumeuanue: JIP — omuem/3auwpuma nabopamopuoil pabomut, KII - evitnonnenue xypcosoeo npoexma, KP - kypcosot
pabomul, PI'3 - pacuemno-epaghuuecxozo 3adanus, P - nanucanue pegpepama, D - scce, K - xomroxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHS

®opma
Ne HaumenoBanme pasaena (TemMbl) HaumenoBaHue 1a60paTOpHBIX padoT TeKyl1ero
KOHTPOJIs
1 2 3 4
HnTemnexTyanbHbIe
1. y Mopens areHTa JIP
ABTOHOMHBIC ar¢HTHI
Kommyn#ukamms u 5 JIp
2. B3auMoeiicTBre areHToB
KOOTIeparus
dopmanuzanus nenei u JIp
3. o [{enu areHTOB
OTpaHUYCHUHN
4. | HopMaTuBHas JOTHKa HopMaTHBHAs TOTHKA JIP
MyJIbTHAr€HTHOE MIPUHSTHE y Ny P
5. o DopMupoOBaHUE PELIEHHS MyJIbTUATEHTHON CUCTEMOM
peLICHHI
PeduiekcuBHOE ynpaBieHue Mozenb B MozieH arenTa JP
ABTOHOMHBIN KOMITHFOTHHT Ananranus JIP




IHpumeuanue: JIP — omuem/3awuma nabopamophou pabomsi, PI'3 - pacuemmno-epaguueckozo 3adanus, P -
Hanucanue pepepama, 3 - scce, K - konnoxeuym, T — mecmuposanue, P3 — pewenue 3aoau.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
He npenycMmotpeHsl.

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 Oo0ecnevYeH sl HJIA CAMOCTOSATEILHOH PadoThI
00y4yaIuXCcs Mo JUCHUILINHE (MOYJIIO)

[TepeueHs yueOHO-METOAMIECKOTO 00SCTICUCHUS JUCIIUILTAHBI
Ne Bun CPC T10 BBIMIOJHEHUIO CAMOCTOSTEILHON paboThI
1 2 3
1 |U3yueHHue MeTtoauyeckue ykazaHUs O OpraHU3alliyd CaMOCTOSITENbHOM
TEOPETUYECKOIO paboThI CTYJI€HTOB, YTBEPKICHHbBIE kadenpoii
Marepuaia nH(OPMALMOHHBIX TexXHoJ0rui, mpotokona Nel ot 30.08.2019
2  |Pemenwue 3amau Meroanueckue yka3aHUs II0 OpPraHU3AlMM CaMOCTOSTEIbHON
paboThI CTYJICHTOB, YTBEPKICHHbBIC kadenpoit
nHGOPMAMOHHBIX TeXHOIorui, mpotokoa Nel ot 30.08.2019

VY4eOHO-METOIUYECKHE MaTepUasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 0OydaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMHM BO3MOKHOCTAMHU 310poBbs (OB3) npenocrasnstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBbSI U BOCIIPUITHS HH(POpMALIUU:

JUst I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA,

— B popMe ayauodaiina,

— B IIeYaTHOM opMe Ha s3bIke bpaiins.

JIig U1 ¢ HapyLIeHUsIMU CiyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIeHUsIMA OIIOPHO-JBUTAaTEIBHOTO ammapara:

— B TIle4aTHOU opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMme ayauodaiina.

JlaHHBINA TIepeyeHb MOXET OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
oOyyJaronuxcs.

3. O0pa3zoBaresibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ TpeboBaHusmu PI'OC B mporpamMma TUCHUIUIMHBI MpPEAyCMaTpUBAET
UCMOJIb30BaHUE B Y4eOHOM IIpolecce CIeAyoUmX o0pa3oBaTesbHbIE TEXHOJOTHHU: UYTEHUE
JeKUUHA C HCHOJB30BAaHUEM MYJIBTUMEIUIHBIX TEXHOJIOTUH; METOJA MallblX Ipymnm, pa3oop
IIPAKTUYECKUX 3a7a4 U KEHCOB.
[Ipu 0O6yuyeHnH UCTIONB3YIOTCS CieyIolIe 00pa3oBaTeIbHbIE TEXHOIOTHUH:

— TexHonoruss KOMMYHUKAaTHBHOTO OOy4YeHUSI — HampaBlieHa Ha (QopMHpoBaHUE
KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH CTYJICHTOB, KOTOpas sIBJsieTcs 0a30BOM, HEOOXOIUMOM ISt
aJlanTalyy K COBPEMEHHBIM YCIIOBUSAM MEXKYJIbTYPHON KOMMYHHUKAIUH.

— Texuonorus pa3zHOypoBHEBOTO (mu(DPEpeHIIMPOBAHHOTO) OOyYEeHHs] — TMpeAroiaracT
OCYIIECTBJIEHUE IT03HABATEIbHON JEATENBHOCTU CTYAEHTOB C YYETOM MX WHAWBHIYaJIbHBIX
CIOCOOHOCTEH, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATh CBOMl TBOpUYECKUI
noreHuuan. Co3laHue W HCIOJIb30BAHUE AMATHOCTUYECKUX TECTOB SIBIISETCS HEOTHEMIIEMOM
YacTbhIO IaHHOM TEXHOJIOTHH.



— TexHonoruss MOAYAbHOTO OOyYEeHHS — TMpEAyCMaTpUBAET JACICHUE COACPKAHUSI
JTUCITUTIMHBI HA JIOCTATOYHO aBTOHOMHBIE pa3/ielibl (MOIYIIH ), UHTETPUPOBAHHBIC B OOIIHIA KypC.

— MHWudopmannonHo-koMmyHukanmonnsle Ttexaonorun (MKT) - pacmumpsitor pamku
00pa3oBaTeNbHOIO MpoIlecca, MOBBIMIAsS €ro MPAKTUYECKYI0 HAMPaBICHHOCTh, CIOCOOCTBYIOT
WHTCHCU(PHUKAIIUN CAMOCTOSITENILHOW pabOThl y4YalIUXCS W TOBBIMICHUIO [MO3HABATEIBHON
aktuBHOCTH. B pamkax UKT Beiaenstorcst 2 Buga TEXHOJIOTUIA:

— TexHonorust HCHOJb30BAHUS KOMIIBIOTEPHBIX IPOrpaMM — I03BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MPOIiecC 00yUYeHHUS SA3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TEXHONOIMM — MPEAOCTABISIIOT IIMPOKUME BO3MOXKHOCTH ISl ITOMCKaA

uH(pOpMaLuy, pa3pabOTKU Hay4YHbIX IPOEKTOB, BEICHHs HAyUHBIX UCCIICIOBAHUMH.

— TexHonoruss MHAMBUAyAIN3alUU OOyuYeHHs — IIOMOraeT pPeaJn30BbIBATH JMYHOCTHO-
OPUECHTHUPOBAHHBI TOAXOJl, YYHTHIBasE HMHIUBUAyAJIbHBIE OCOOCHHOCTH M TOTPEOHOCTH
y4aluxcs.

— IIpoexkTHass TexXHOJIOrMsT — OpPUEHTUPOBAHA HAa MOJCIMUPOBAHHUE COLMAIBHOTIO
B3aMMOJICHCTBUS YyYalllUXCsl C LEJbI0 pElIeHUs 3aladd, KOTOpas ONpPENeNsIeTcs B paMKax
npodecCHOHAIBHOM MOATOTOBKH, BBIIEISIS Ty UM HHYIO IPEIMETHYIO 00J1aCTb.

— TexHonoruss oOy4eHUs B COTPYIHHYECTBE — pEaIM3yeT HJICI0 B3aUMHOIO OOy4YeHMS,
OCYLIECTBJISII KaK MHAMBUAYAJIbHYIO, TaK M KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pEILEHUE
y4eOHBIX 3a/a4.

— MHWrpoBasi TexHOJOrUS — MO3BOJISIET Pa3BUBATh HABBIKU PACCMOTPEHHUS psa BO3MOKHBIX
croco0oOB pelleHus NpolsieM, aKTUBU3UPYS MBIIUICHHE CTYJIEHTOB U PAacKpbIBasi JTMYHOCTHBIN
MNOTEHLIMAT KaX/JI0T0 yJallerocs.

— TexHonorust pa3BUTHS KPUTHYECKOTO MBIIUICHHS — CIIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIOCOOHOM KPUTHUYECKHM OTHOCUTBbCS K HH(POPMALUHU, YMEHUIO
oTOMpaTh HHOOPMAIIHIO [T PEIICHHUS TOCTABICHHON 3a]auu.

KommiekcHoe ucrnosib3oBaHHE B y4yeOHOM IPOLIECCE BCEX BBILICHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYaJbHYI0 aKTHBHOCTb, Pa3BUBAIOT I103HABATEIbHbBIC
IpOIIECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIIETEHIMH, KOTOPBIMU JOJDKEH o0ajgarh
OyIyIIMi CIICIIMAIHCT.

OcCHOBHbBIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIIOYAIOT B CEO0SI:

— pabora B MaJIbIX Ipymniax (KOMaH/ie) - COBMECTHasl AeATEIbHOCTb CTY/IE€HTOB B IPYIIIIE MO
PYKOBOJICTBOM JIMJIEPA, HAMIPABJIEHHAsI HAa peleHue 001el 3a1a4u MyTEM TBOPUYECKOIO CII0KEHHUS
pe3yJabTaTOB HMHIMBUAYAJIbHOW pabOThl UYJICHOB KOMAaHJIbl C JICJIEHHEM TOJHOMOYMHA U
OTBETCTBEHHOCTH;

— TPOEKTHasl TEXHOJIOTHS - UHAWBUIyallbHAsl UM KOJUIEKTUBHAS I€ATEIbHOCTh 110 0TOODY,
pacnpenesIeHUI0 U CUCTEMAaTU3alluN MaTepuaa Mo ONPEJEIEHHON TeMe, B pe3yJIbTaTe KOTOPOn
COCTaBJISI€TCSI POEKT;

— aHaJM3 KOHKPETHBIX CUTYallUd - aHaU3 pealibHbIX MPOOJIEMHBIX CUTyallud, UMEBIIUX
MECTO B COOTBETCTBYIOILIEH 00iacTH MpodeccHOHANbHOM NeATeNbHOCTH, U MOMCK BapUaHTOB
JY4IIUX PEICHNN;

— pa3BUTHE KPUTHUECKOTO MBILUIEHUS — 00pa3oBaTebHasl e TEIbHOCTD, HAlIPaBJIEHHAs Ha
pa3BUTHE Y CTYJIEHTOB pa3yMHOT0, pe(I€KCUBHOTO MBIIIEHHS, CTIOCOOHOTO BBIIBUHYTH HOBBIE
WU U YBUIETh HOBbIE BOZMOKHOCTH.

[Tonxon pa3bopa KOHKPETHBIX 3afad M CUTYyallMil IIMPOKO MCIOJB3YyeTCd Kak
npenojaBaTesieM, Tak W CTYJEHTaMH BO BpeMs JIEKUUH, JaOOpaTOpHBIX 3aHITUA W aHalu3a
pe3yJbTaTOB CaMOCTOSTENbHOW paboThl. DTO OOYCIOBIEHO TEM, UYTO TNPU HCCIEAOBAHUMU H
peIIeHnH KaXX]10i KOHKPETHOM 3a/1a4ll UMEETCsl, KaKk IPaBHII0, HECKOJIBKO METO/I0B, a 3TO TpeOyeT
pa3bopa 1 OIIEHKH L1eJ10i1 COBOKYITHOCTH KOHKPETHBIX CUTYyallnH.



KOJIMYEeCTBO
Hcnonb3yemble HHTEPAKTUBHBIE 00pa3oBaTeIbHbIE
Cemectp | Bua 3ansaTus MHTEPAKTHBHBIX
TEXHOJIOTMH
4acoB
[TpakTrueckue 3aHATUA B pexumax
7 JIP B3aMMOJICHCTBHUS «IIPEToJiaBaTelib — CTYISHT» W 35.7
«CTYJEHT — CTYAEHT»
HToro 35.7

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3zanamus/cemunapel, JIP — nabopamophuvie 3ansmus, CPC —
camocmosmenvhas paboma cmyoenma

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENILHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HABBIKM TIOMCKAa WH(OpMAIMU, YMEHHUS CaMOCTOSITEIIbHO PACHIMPATh U YTIIyONsTh 3HAHUS,
TIOJTYYCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHH.

[Toxxon pa3bopa KOHKPETHBIX CUTYAIIUI ITUPOKO UCTIONB3YETCS KaK MperoaBaTesieM, Tak
U CTyJICHTaMHU IIPU TIPOBENICHUH aHAIIN3a PE3yJIbTaTOB CAMOCTOSTEIILHOW PaOOTHI.

JUis M1l ¢ OrpaHWYCHHBIMU BO3MOXHOCTSMHU 3J0POBbSI TIPEIyCMOTPEHA OPTaHU3AIHS
KOHCYJIBTAIMH C UCIIOJIb30BAHUEM DIICKTPOHHOM TOYTHI.

JIIst U1 ¢ HApYIICHHUSIME 3PCHUS

— B [1€4aTHOW (hOpMe YBEIIMYCHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1st JIUI ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHoOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

Jlnst AuIl ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MIPEIYCMOTPEHA OpraHHU3allus
KOHCYJIbTAIIMH C MCIOJIb30BAHUEM JICKTPOHHOH TTOYTEHI.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.

4, OHeHO‘IHbIe H METOAUYECCKUE MaTepHUuaJibl
4.1 OueHouyHble cpeAcTBA UIA TeKYyWIero KOHTPOJSI  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTeCTAlluN

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ui KOHTPOJII M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUN 00yYaromuxcsi, OCBOMBIIMX IpOrpaMMmy Y4eOHOM JAMCHUUIUIMHBI «Ha3BaHHE
JUCLIUTINHBD) .

OneHouyHbIE CpPeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl sl IPOBEACHHS TeKylIero
KOHTPOJIsl B (hopMe TECTOBBIX 3a/1aHU, U MPOMEKYTOUHOM aTTecTanuu B opMe BOMPOCOB U
3a/IaHUM K DK3aMEHY.

OneHouHble CpeAcTBa JUIsl MHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3I0POBBSI BEIOMPAIOTCS C YUYETOM MX WHIWBHUIYATHHBIX TICUXO(PH3NIECKUX OCOOEHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIULIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS
MIPEIOCTABIISAETCS AOMOIHUTENBHOE BpEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;

— IIpU MPOBEJICHUH TPOLEIYPHI OIICHUBAHUS PEe3yIbTaTOB 00yUeHHs] HHBAIUIOB U JIUIL C
OIrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBBA IMPEAYCMATPUBACTCA HCIIOJIB30BAHUC TEXHHUYCCKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— [Opu HGO6XO)II/IMOCTI/I JJIsL 06yqa101111/1x051 C OrpaHUYCHHBIMHU BO3MOXKHOCTAMU 30J0POBbBA
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJbTaTOB OOYYEHHUS IO JAUCHUIUIMHE MOXKET
MPOBOAMTHCS B HECKOJIBKO 3TAIOB.



[Ipouenypa oueHuBaHusi pe3yabTaTOB OOy4YE€HHS WHBAJIUAOB U JIUIl C OTPAaHUYEHHBIMU

BO3MOXHOCTSIMHM 3JI0POBbsSI IO JUCHUIUIMHE (MOJIYJIO) TMperycMaTpuBaeT IpeloCTaBICHUE
uHpopManuu B QGopMax, aJanTUPOBAHHBIX K OTPAHHMYEHHSIM HUX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIIeHUSIMH OTTIOPHO-/IBUTATEIBLHOTO anIapara:

— B mieuaTHo opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA

oOyyJaronuxcs.

CTpyKTypa OLICHOYHBIX CPEACTB AJIsl TEKYIIel U MPOMEKYTOUHOM aTTeCTANNU

Kon HaumenoBanue
Ne | KonTponupyemsle pa3aens! (TeMbl) | KOHTPOJIHPYEMO OLICHOYHOI'O CPEJICTBA
n/n JMCIUTUTHHBI* KOMITIETEHIINN T eV KOHTPOLLE IMpomexyTouHas
(nnu ee yacTH) yit P aTTecTanus
1 HNuTemnekTyanbHbie AK-3 JlaGopaTopHas Bompoc na sk3amene 1-
ABTOHOMHBIE ar¢HThI pabora 1 3, oruer mo JIP 1
2 KommyHukanus u MK-3 Jlaboparopras Bomnpoc Ha sk3ameHe 4-
KOOTIepanus pabora 2 8, otuet mo JIP 2
3 q)OpMaJII/ISaIII/Iﬂ nenen u K-3 JlabopaTopHas Bompoc Ha sx3amene 9-
OrpaHUYeHU pabota 3 11, otuet mo JIP 3
Jlaboparopnas Bomnpoc Ha 3x3amene
4 HopmaruBHast JorvKa 1K-6 pabota 4 12-13, otuer no JIP 4
5 MyJIBTI/IaFeHTHoe IMPUHATHUC TIK-6 J'Ia60paT0pHa$1 Bonpoc Ha dK3aM€EHE
peIICHHI pabora 5 14-16, otuer o JIP 5
JlabopaTopuas Bormpoc Ha 3x3aMeHe
6 Pedrexcnproe ynpasienne TK-6 pabota 6 17-19, oruer mo JIP 6
o Jlaboparopnas Bormpoc Ha 3x3ameHe
7 ABTOHOMHBI KOMIIBIOTUHT IIK-6 pabota 7 20-22, otuer o JIP 7

HOK33aTeJII/I, KPUTECPHUH M LIKAJA OCHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHII i

CootBeTcTBHE HOPOIrOBOMY VPOBHI) OCBOCHUS KOMIICTECHIITMHU MJIaHHUPYCMbIM

pe3yabTaTaM O0yYEeHHUS U KPUTEPUSAM HX OICHUBAHUS (OIICHKA: YIOBJIETBOPHTEIbHO):

IK-3

HJT-1.1TK-3

3namop

Cnoco0eH NpHMeHAThL COBPeMeHHbIe HWH(OPMALMOHHBIC TEXHOJIOTHMH NPH
NPOEKTHPOBAHUM, pPeau3alii, OlleHKe KayecTBa U aHaIu3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKUX Mojesiell H(WJIM) NPOrpaMMHOro odecrevyeHust 1JIsl peleHnst
3a1a4 B Pa3d/IMYHbIX IPEIMETHBIX odJacTAX
Hcnonvzyem cospemennbvle pewienus u mexHon02uu npoeKmupoeanus
npu pazpadomke npozpammHo20 obdecneuenus
Boszmooicnocmu  cospemenHbiX U NEepPCHeKMUSHLIX  Cpeocmé  paspabomru
NPOCPAMMHBIX NPOOYKIMOB, MEXHUUECKUX CPEOCmE
MemooOonozuu  pazpabomku npozpammHozo obecneuenus U MexHON02UU
NPOCPAMMUPOBAHUS



Ipunyunsr nocmpoenus apxumekmypvl HPOCPAMMHO20 0OecneyeHus U 6uUbl
apxXumeKmypbl npoCPAMMHO20 0bechedeHus

Memoowbl u cpedcmea npoexmuposaHus NPOSPAMMHbBIX UHmMepeticos

A3viku npoepammuposanus u pabomul ¢ 6a3amu OaGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUSL
Coepemennvie cmpykmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoouvl ananuza u 0606WeHUs OMeuecm8eHHO20 U MeNCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0o6aacmu UCCa1e008aHULL

Ymems Buipabameieamo eapuanmul peanuzayuu mpebosanuti
Koouposamyo na sazvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npocpammno2o kooa
Bnaoemp Paspabomka, usmenenue u coenacosamue apxumexkmypvl NpoSpAMMHO20
obecneueHusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO2O
obecneuenus
IIpoexmuposanue npocpammHuix unmep@eicos
Paspabomxa cmpykmypuel npoepammnozo kooa UC
Bepugpukayus ~ cmpykmypol  npocpammuoco koda HC  omuocumenvHo
apxumexmypol UC u mpeboganuti 3axazuuxa k UC
Yempanenue obnapyosicennvix necoomeemcmeuii
TIK-6 Cnocoben ucnonvzoeamov co8pemMeHHble MemoObl pa3padomKu npPoPaAMMHBIX
cucmem u peanuszayuu KOHKPEMHHIX AlN20PUMMO8 MAMEMAMUYECKUX Mooeell
Ha 0aze A3bLIKOG NPOPAMMUPOBAHUA, 03 OAHHBIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCnOIb306aMb 3HAHUE OCHOGHbIX MEMO0008 UCKYCCHIBEHHO20
uHmenneKma 6 nociedyrouieil npoPheccuonanbHoll 0eameabHOCMU 6 Kayecmee
HAYYHBIX COMPYOHUKO0S8, npenooasamesieil 00PA308aAMENbHBIX OPZAHUAUUIL
evicuLez0 00pa306anuUsL, UHIHICEHEPOB,
MexHoN0206
HJI-1.1IK-6 Hcnonvzyem coepemenHble UHCIMPYMEHMAlbHblE cpeocmea
paspadomku 6a3 0aHHBIX, NPUKTAOHO20 RPOCPAMMHO20 00ecneuenus u
cucmem paziudHo20 YyHKYUOHATbHO20 HAZHAYEHUA
3namo Bosmooichocmu  cospemennvix U nepcneKmusHuvlX  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme
Memoodonoeuu u mexHono2uu nNPOEKMUPOBAHUS U UCNOIL308AHUSL A3 OAHHBIX
Tunosvie peuwieHus, OuOIUOMEKU NPOSCPAMMHBIX MOOYVIel, WAONIOHbL, KIACCH
00beKmo8, UCNOoIb3yemble npu paspadomke nPocPaMMHO20 0DecneyeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoovl u cpedcmsa npoekmupo8anusi NPOZPAMMHbBIX UHMepPheLicos
AH3viku npoepammupoanus u pabomul ¢ 6a3amMu OGHHLIX
Hucmpymenmor u memoowt npoekmupoganus u ousatina UC
OcHo8bl coBpeMenHbIX cucmeM Ynpaesienus 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowr ananuza u 0606weHUs OmeyecmeenHo20 U MeXCOYHapoOHO20 Onbima 8
coomeemcmayioujell 001acmu Uccied08aHull
Ymemo Ilpumensams ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO

obecnevenus, cmpyKmyp OaHHulX, 0a3 OAHHbIX, NPOCPAMMHBIX UHMepPpelico8
Koouposamo na sazeikax npoepammuposanus



Braaoemsw

HJT-2.TTK-6

3namop

Ymemo

Braaoemso

HJI-3.1TK-6

3namo

IIpoexmuposanue 6a3 danHvIX

IIpoexmuposanue npocpammuuix unmepgeucos

Yempanenue obnapysicentvix Hecoomeemcemautl

HeamenvHocmb, HANPABNIEHHAs HA peuleHue 3a0ay AHATUMUYecKo20 Xxapakmepa,
npeononazaruyux 6blO0p U MHO2000pasue akmyaibHblX CHOCOD08 pelulerus 3a0ay

Jlemoncmpupyem  3nHanus  mMemooos, MeEXHOI0UI U  CPeOcme
paspabomku  pazpadbomkKu NPOPAMMHBIX CUCHEM U  pPeanu3ayuu
KOHKPEMHbBIX A120PUMMO8 MAMEMAMUYECKUX MoOelell Ha Oa3e A3bIK08
npoOpamMmMuposanus, 6a3 OAHHBIX U RAKEMO8 NPUKTIAOHBIX HPOZPAMM
Bosmooicnocmu  cOBpeMeHHbIX U NEPCReKMUBHLIX  CPeOCmE  paspadomxu
NPOCPAMMHBIX NPOOYKIMOB, MEXHUYECKUX CPEeOCME
Memooonoeuu u mexHonro2uu NPOEKMUPOBAHUsL U UCNOIb308AHUSA OA3 OAHHBIX
Tunosvie pewieHus, OUOIUOMEKU NPOCPAMMHBIX MOOYIel, WAabIOHbl, KIACCH
00bEeKmMOo8, UCNONb3YeMble NPU PA3PaAbOMKe NPOSPAMMHO20 0OecnedeHUs
Memoowi u cpedcmea npoekmuposanus 6a3 OAHHLIX
Memooul u cpedcmea npoekmupo8anusi NPOSPAMMHbBIX UHMePDelicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Huempymenmor u memoost npoekmupoganus u ouzatina MC
OcHo8bl cOBpeMeHHbIX cucmem YnpasieHus: 6a3amu OaHHbIX
CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606WeHUsI OMeYecCmEEeHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeememayioujetl 001Acmu UCCied08aHUl

Hcnonvzoeamv  cywecmeyowue  munosvle — peuwlenus U - UAbIoHbl
NPOEKMUPOBAHUsL NPOZPAMMHO20 0becnedeHUs

Ilpumenssimov ~ memoovl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHOZO
obecnevenus, cCmpyKmyp OaHHulX, 0a3 OAHHbIX, NPOCPAMMHBIX UHMePPelcos
Koouposamo na si3bikax npoepammuposanus

Ananuz  8o3modiCHOCmel — peanusayuu  mpeOOo8aHull K NPOSPAMMHOMY
obecneueHuro

Oyenxa u coenacosanue CpoKos8 GblNOIHEHUsI NOCHABIEHHbIX 3a0ay
IIpoexmuposanue 6a3 danHvIx

Oyenxa u coanacosanue CpoKos8 GblNOIHEHUsL NOCMABLEHHbIX 3a0aY

Yempanenue obnapysicennvix Hecoomeememaeuii

HesimenvHocmy, HANPABIeHHAs HA peulenue 3a0ay AHATUMUYEeCcK020 Xapakmepd,
npeononazarwux blO0p U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus 3a0ay

Ilpumenaem coepemennvie npuemsl padomel ¢ UHCIPYMEHMATbHOIMU
cpeocmeamu, ROOOEPHCUBAIOUWUMU CO30AHUE NPOZPAMMHBIX HPOOYKMO8
U NPOCPAMMHBIX KOMNIEKCO8 HA Da3e A3bIK08 NPOZPAMMUPOSanus, 6az
OAHHBIX U NAKEMOE NPUKIAOHBIX NPOZPAMM
Bosmootcnocmu  cospemennvix U nepCcneKmusHulX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu u mexnono2uu NPoeKMUpPo8anuUs U UCNOIb308AHUS OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAOIOHbI, KIACCbl
00beKmo8, UCnob3yemvle npu paspadomke NPocPaAMMHO20 0DecneyeHuUs
Memoodwsl u cpedcmea npoexmuposanusi 6a3 OAHHHIX
Memoowl u cpedcmea npoekmuposanust NPOSPAMMHbBIX UHMepghelicos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OaGHHbIX
Hncmpymenmot u memoowt npoexmuposanus u ousavna MC



Ymemo

Bnaoemuw

OcHO8bI COBPEMEHHBIX cUCmeM YNPAGieHusi 0a3amu OAHHbIX

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowi ananuza u 0606weHUss OMeueCmeeHHO20 U MEeNCOVHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Ilpumensams ~ memoovl u  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO0
obecnevenus, cCmpyKkmyp OaHHbulLX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMePpelico8
Koouposamv na sazeikax npoepammuposanus

Ilpoexmuposanue b6a3 danHvlx

Yempanenue obnapysicenuvix Hecoomeemcemautl

HeamenvHocmy, HANPasNeHHAs HA peulenue 3a0ay aHATUMUYecKo20 Xapakmepd,
npeononazaruyux 6bl00p U MHO2000pasue akmyaibHblX CHOCOD08 peuleHus 3a0ay

Coorsercterie  0A30BOMY _ YPOBHI)  OCBOCHMS KOMIICTEHIUH  IUIAHHPYEMBIM
pe3ysbTaTaM 00YUYCHHUS U KPUTEPHUSAM MX OICHUBAHUS (OI[CHKA: XOPOIIO):

MK-3

3namo

Ymemo

Braaoemuw

ITIK-6

CnocoGeH NpPHMEHSThL COBpPeMeHHbIe HH(POPMANMOHHBIE TEXHOJOTHM TNPH
NMPOeKTHPOBAHNH, Peau3alNi, OleHKe Ka4ecTBa U aHAIu3a 3P (PeKTHBHOCTH
MaTeMaTHYeCKUX Mojiejieii H(MIM) NPOrpaMMHOI0 oGecrieYeHus ISl peleHust
3a/1a4 B Pa3JIMYHbBIX MPeIMETHBIX 00J1aCTAX

HJT-1.TTK-3

Hcnonvzyem coepemenHble peuieHUs U MEXHON02UU RPOCKMUPOBAHUA
npu pazpadomie nPOZPAMMHO20 0decneueHus
Bosmooichocmu  cospemennbix U NEpCneKmusHubIX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOE, MEeXHUYECKUX CPeOCma
Memoodonoeuu pazpabomku npoepamMmHo2o obecneyeHuss U - MexHoI02UU
nPOCPAMMUP OBAHUSL
Ipunyuner nocmpoenust apxumexkmypvl NpoOcPAMMHO20 ObecneueHus u uobl
ApXuUmeKmypbl nPOCPAMMHO20 0OecneyeHus
Memoowbl u cpedcmaa nPoexmMuposanus NPOSPAMMHBIX UHMepPhelicos
A3vlku npocpammuposanus u pabomul ¢ 6azamu OaGHHbIX
Hncmpymenmotr u memoowt npoexmuposanus u ousavna MC
CogpemeHnvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Cogpemenivie cmpyKmypHble A3bIKU NPOCPAMMUPOBAHUS
Memoowl ananuza u 0606wenUss OMeuecCmEeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Buipabameieams eapuanmul peanuzayuu mpeoosanuii
Koouposamw na azvikax npoepammuposarus
Bepuguyuposamv cmpyxmypy npocpammmno2o kooa

Paspabomka, usmenenue u coenacosamue apxumekmypvl NpoSpAMMHO0
obecneyeHusi ¢ CUCMEMHBIM AHATUMUKOM U APXUMEKMOPOM NPOSPAMMHOZ0
obecneueHus

IIpoexmuposanue npocpammuuix unmepgeucos

Paszpabomxka cmpyxmypor npoepammnoeco kooa UC

Bepugukayus  cmpykmypol  npocpammuozo  koda HC  omHocumenvHo
apxumexmypol UC u mpebosanuil 3axazuuxa k UC

Yempanenue obnapystcennvix necoomeememaeuti

Cnocoben ucnonv3oeamsv coeépemennbvle Memoovl paA3padOmMKU RPOPAMMHBIX
cucmem u peanuzayuu KOHKPemHbIX a120PUMMO8 MAMEMAMUYECKUX MOoOeell
Ha 0aze A3bIKOE NPOPAMMUPOBAHUA, 043 OAHHBLIX U NAKEMOE NPUKIAOHBIX



npozpamm, UCnOIbL306aMb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHIBEHHO20
UHmeIeKma 6 nociedyouieil nPogeccuoHanbHoll 0eaAmeabHOCU 6 Kayecmee
HAYYHBIX COMPYOHUKO08, npenooasamesieil 00PA308aAMENbHBIX OPZAHUIAUUIL
evicuieco 00pazoeanus, UHICEHEPOB,

MexXH0N10208

HJT-1.TTK-6

3namop

Ymemo

Braaoemo

HJT-2.1TK-6

3namop

Ymemo

Hcnonv3yem coepemennvle UHCMpYMeHmaibHble cpeocmea
pazpabomku 6a3 OaAHHBIX, NPUKITAOHO20 RPOPAMMHOZ0 0becneueHusn u
cucmem paziuiuHo20 QYHKYUOHATbHO20 HA3HAYEHUS
Bosmooichocmu  cospemennvix U nepCcneKmusHuvlX  Cpeocms  pazpabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX Cpeocme
Memoodonozuu u mexHono2uu NPOEKMUPOBAHUS U UCNOIb308AHUS A3 OAHHBIX
Tunosvie pewieHus, OuOIUOMEKU NPOSPAMMHBIX MOOYJelU, WAONOHbI, KIACCbl
00beKmo8, UCnovb3yemvle npu paspadomke NPocPaAMMHO20 0becneyeHus
Memoowi u cpedcmea npoekmuposanus 6a3 OAHHbIX
Memoowsl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMepeticos
A3viku npoepammuposanus u pabomul ¢ 6a3amu OGHHbIX
Huempymenmor u memoost npoekmupoganus u ousatina UC
OcHo8bl coBpeMenHbIX cucmem Ynpaesienus 6a3amu OaHHbIX
CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Memoowr ananuza u 0606wienUs OMeuecmeeHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomseemcmaytouell 001acmu UCCied08anull

Ilpumenamos  memoovl u  cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20
obecneyeHus, CmpyKmyp OaHHbIX, a3 OAHHBIX, NPOSPAMMHBIX UHMep@elcos
Koouposamv na azvikax npoepammuposanus

Ilpoexmuposarue 6a3 OanHvIx

IIpoexmuposanue npocpammuuix unmepgeicos

Yempanenue obnapysrcennvix necoomeememeuti

Hesmenvrocmos, HanpasieHnas Ha peuleHue 3a0ay aHaIumuyeckKo2o xapakxmepa,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletus 3a0a4

Jlemoncmpupyem 3HaHus  Memooos, MEXHONO02Ul U CPeocme
paspabomku  pazpadbomkKu NPOPAMMHBIX CUCHEM U Peanu3ayuu
KOHKPEMHbBIX aN20PUMMO8 MAMEMAMUYEeCKUX mooeneil Ha 6a3e A3bIK08
nPoOZPAMMUPOBANHUS, OA3 OAHHBIX U NAKEM 08 NPUKIAOHBIX HPOZPAMM
Bosmoocnocmu  cOBpeMEHHbLIX U NEPCNEeKMUBHbIX — CPeOCmE  paspadomru
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonoeuu u mexnono2uu NPOEKMUPOSAHUSL U UCNOTIL308AHUSL OA3 OAHHBLX
Tunosvie peuwieHus, OuOIUOMEKU NPOSPAMMHBIX MOOYVIel, WAOIOHbL, KIACCH
00beKmMo8, UCNnoab3yemMble NPU paspabomre npoepammHo20 obecnedeHus
Memoouwl u cpedcmea npoexmuposanusi 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8aHusi NPOZPAMMHBIX UHMeEPDeLico8
A3viku npoepammuposanus u pabomul ¢ 6azamu OaGHHbIX
Hucmpymenmor u memoowt npoekmupoganus u ousatina UC
OcHO8bI COBPEMEHHbIX cUCmeM YNPAaeieHusi 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOCPAMMUPOBAHUS
Memoovl ananuza u 06006WeHUss OMEYeCMBEHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeemcmayioujell 001acmu Uccie008aHull

Hcnonvzosamo cyuiecmeyrouiue munoesle peutenus u wab10Hbl
npoekmupoearusl npocpammHoco obecneyenus



Ilpumensimo ~ memoovl u  cpedcmea  NPOESKMUPOBAHUSL — NPOSPAMMHO20
obecneyeHus, CmMpyKmyp OaHHbIX, 0A3 OAHHBIX, NPOSPAMMHBIX UHMepPelicos
Koouposamb na sizeikax npocpammuposamust

Bnaoemo Ananuz  8o3modicHocmell  peanuzayuu - mpebOBAHUN K NPOSPAMMHOMY
obecneuenuro
Oyenka u coanacosanue CpoKo8 GblNOIHEHUsL NOCABIIEHHbIX 3A0aY
Ilpoexmuposanue b6a3 oanHvlx
Oyenka u co2nacosanue CpoKos blNOIHEHUsI NOCMABIEHHbIX 3a0aY
Yempanenue obnapyosicennvix necoomeemcmeuii
Heamenvnocmy, HanpasienHas Ha peuieHue 3a0ay aHaIuMuUYecKko2o xapakmepa,
NPeononazaruux 6bl00p U MHO2000pa3ue akmyaibHbIX CHOC0008 peueHUs 3a0ay

HJI-3.1IK-6 Ilpumensem coepemennvle npuemsl padomsvl ¢ UHCMPYMEHMATbHBIMU
cpeocmeamu, nOOOEPHCUBAIOUWUMU CO30AHUE NPOZPAMMHBIX RPOOYKH 06
U NPOCPAMMHBIX KOMNIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUPOSAHUs, 0a3
OAHHBIX U NAKEM 08 RPUKTAOHBIX RPOZPAMM
3uamo Bosmooicnocmu  cospemennvix U nepcnekmusHuvlx  cCpeocms  papabomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUUEeCKUX cCpeocme
Memooonocuu u mexnono2uu NPOEKMUPOBAHUS U UCNOTL30BAHUS OA3 OAHHBIX
Tunoevle pewtenus, OUOIUOMEKU NPOSPAMMHBIX MOOYIel, uadbloHbl, KIACCbl
00beKmMOo8, UCNONb3YeMble NPU pa3padbomKe npoepammHo20 obecnedeHus
Memoowi u cpedcmea npoekmuposarnus 6a3 OAHHLIX
Memoowl u cpedcmea npoexmuposanus NPOSPAMMHBIX UHmMeppeticos
A3viku npoepammuposanus u pabomul ¢ 6a3aMu OAHHHIX
Hncmpymenmol u memoowt npoexmuposanus u ousauna MC
OcHo8bl cOBpeMEeHHbIX CUCTNeM YNpagienus 6a3amMu OaHHbIX
Coepemennvie 00beKMHO-0PUEHMUPOBAHHBLE A3bIKU NPOSPAMMUPOBAHUSL
Memoowl ananuza u 0606wenUss OMeuecCm8eHHO20 U MeHCOYHAPOOHO20 ONbIMA 8
coomeemcmayloueli 061acmu Ucci1e008anuli

Ymems Ilpumenssmo ~ memoovl U  cpedcmea  NPOEKMUPOBAHUA — NPOSPAMMHO20
obecneueHus, CMpyKmyp OaHHbIX, 0a3 OAHHBIX, NPOSPAMMHBIX UHMeEPPelicos
Koouposambe na a3vikax npocpammuposaHus

Bnaoemo IIpoexmuposanue 6a3 danHvIx
Yempanenue obnapysrcennvix necoomeememeuti
Hesamenvrocms, nanpasiennas Ha peulenue 3a0ay aHaIUmMu4ecKko20 xapakmepad,
npeononazaruux 66100p U MHO2000pasue aKmyaibHblX CNOC0008 peuletust 3a0a4

CootBercTBrie HNPOABUHYTOMY VPOBHHK) OCBOCHHS KOMIETEHIHMH TIIAHUPYEMbIM
pe3ysbTatamM 00yuYeHHs U KPUTEPUSM HX OIICHHMBAHUS (OIICHKA: OTJIUYHO):

IK-3 Cnoco0eH NpHMeHAThL COBPeMeHHbIe HWH(OPMALMOHHBIC TEXHOJIOTHMH NPH
NPOEKTHPOBAHUM, Peau3alii, OlleHKe KayecTBa U aHaIu3a 3(PPeKTUBHOCTH
MaTeMaTH4YeCKHUX Mojesiell H(WJIM) NPOrpaMMHOro odecrevyeHus 1JIsl peleHnst
3a1a4 B Pa3/IMYHbIX IPE€IMETHBIX odJacTAX

HJI-1.1IK-3 Hcnonvzyem coepemennvle peuieHus u mexHoa02uu npoeKmupoeanus
npu pazpadomie nPOZPAMMHO20 0decneyenus
3uamo Bosmooxcnocmu  co8pemMenHbIX U NepCneKmueHblX  Cpeocms  paspadomxu

NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cpeocme



Memoodonocuu pazpabomku npocpamMmHo20 oOecneyeHus U MexHOoI02UU
npOSPaAMMUPOBAHUSL

Ipunyuner nocmpoenuss apxumekmypvl HNPOSPAMMHO20 0OecneyeHus U 6uUdbl
apxXumeKmypbl NpOCPAMMHO20 0becnedeHus

MemoOwsl u cpedcmea npoekmuposanusi NPOSPAMMHbBIX UHmepgeticos

A3viku npoepammuposanus u pabomul ¢ 6azamu OaGHHbIX

Hncmpymenmol u memoowt npoexmuposanus u ousavina M1C

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Coepemennvie cmpyKkmypHble A3bIKU NPOSPAMMUPOBAHUS

Memoovl ananuza u 0606wWeHUss OMeuecmM8eHHO20 U MeNHCOYHAPOOHO20 ONbIMA 8
coomeemcmayroweli 0oaacmu UCCi1e008aHULL

Ymemn Buipabameieamo eapuanmul peanuzayuu mpebosanuti
Koouposamyo na sazvikax npoepammuposanus
Bepuguyuposamo cmpyxmypy npocpammmno2o kooa
Bnaoemp Paspabomka, usmenenue u coenacosamue apxumexkmypvi NpOCPAMMHOL0
obecneuenusi ¢ CUCMEMHbIM AHATUMUKOM U APXUMEKMOPOM HPOSPAMMHO2O
obecneuenus
IIpoexmuposanue npocpammHuix unmep@eicos
Paspabomxa cmpykmypel npoepammnozo kooa UC
Bepugpukayus ~ cmpykmypol  npoecpammuozo  koda HC  omHocumenvHo
apxumexmypol UC u mpebosanuii 3axazuuxa k UC
Yempanenue obnapyosicennvix necoomeemcmeuii
TIK-6 Cnocoben ucnonvzoeamov co8pemMeHHble MemoOobl pa3padomKu npPoPaAMMHBIX
cucmem u peanuszayuu KOHKPEMHHIX Al120PUMMO8 MAMEMAMUYECKUX Mooeell
Ha 0aze A3bLIKOG NPOPAMMUPOBAHUA, 03 OAHHBIX U NAKEMOE NPUKIAOHBIX
npozpamm, UCnOIb306aMb 3HAHUE OCHOGHBIX MEMO008 UCKYCCHIBEHHO20
uHmenneKma 6 nociedyruieil npopheccuonanbHoll 0eameabHOCmU 6 Kayecmee
HAYYHBIX COMPYOHUKO0S8, npenooasamesieil 00PA308aAMENbHBIX OPZAHUAUUIL
evicuLez0 00pa306anUsL, UHICEHEPOB,
MexHoN0206
HJI-1.1IK-6 Hcnonvzyem coepemenHble UHCIMPYMEHMAlbHblE cpeocmea
paspadomku 6a3 0aHHBIX, NPUKTAOHO20 RPOCPAMMHO20 00ecneuenus u
cucmem pa3iuyHo20 YyHKYUOHATbHO20 HAZHAYEHUA
3namo Bosmooichocmu  cospemennvix U nepcneKmusHuvlX  Cpeocme  paspadomku
NPOCPAMMHBIX NPOOYKMOB, MEeXHUYECKUX cCpeocme
Memoodonoeuu u mexHoio2uu NPOEKMUPOBAHUS U UCNOIL308AHUSL A3 OAHHBIX
Tunosvie peuwieHus, OuOIUOMEKU NPOSPAMMHBIX MOOYVIel, WAOIOHbL, KIACCH
00beKmMo8, UCNnoab3yemMble NPU paspabomre npoepammHo20 obecnedeHus
Memoouwl u cpedcmea npoexmuposanusi 6a3 OAHHLIX
Memoovl u cpedcmea npoekmupo8anuss NPOZPAMMHbBIX UHMePheLicos
A3viku npoepammupoeanus u pabomul ¢ 6a3amMu OGHHLIX
Hucmpymenmor u memoowt npoekmupoganus u ousatina UC
OcHobl co8peMenHbIX cucmem Ynpaeienus 6a3amu OaHHbIX
Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3bIKU NPOSPAMMUPOBAHUSL
Memoowr ananuza u 0606weHUs OmeyecmeenHo20 U MeXCOYHapoOHO20 Onbima 8
coomeemcmayioujell 001acmu Uccie008aHull
Ymemo Ilpumensamos ~ memoovl U  cpedcmeéa  NPOEKMUPOBAHUA — NPOSPAMMHOZO

obecnevenus, cCmpyKmyp OaHHbulLX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMepPpelico8



Braaoempw

HJT-2.TTK-6

3namop

Ymemo

Braaoemso

HJT-3.1TK-6

3namo

Koouposams na s3vikax npoepammuposanusl

Ilpoexmuposarue 6a3 oanHvix

IIpoexmuposanue npocpammHuix unmep@eucos

Yempanenue obnapysicenuvix Hecoomeemcemautl

HeamenvHocmb, HANPABGNIEHHAs HA peuleHue 3a0ay aHATUMUYecK020 Xxapakmepad,
npeononazaruyux 6bl00p U MHO2000pasue akmyaibHblX CHOCOO08 pellerus 3a0ay

Jlemoncmpupyem 3nHanus  mMemooo8, MeEXHOIO0UI U  CPeocme
paspabomku  pazpadomkKu NPOPAMMHBIX CUCHEM U  Peanu3ayuu
KOHKPEMHbBIX A120PUMMO8 MAMEMAMUYECKUX MOOelell Ha Da3e A3bIK08
npoOpaAMMuposanus, 6a3 OAHHBIX U RAKEMO8 NPUKTAOHBIX HPOZPAMM
Bosmooicnocmu  cOBpeMeHHbIX U NEPCReKMUBHLIX — CPeOCms  paspadomku
NPOCPAMMHBIX NPOOYKIMO8, MEXHUYECKUX CPEeOCME
Memooonoeuu u mexHono2uu NPOEKMUPOBAHUSL U UCNOTL308AHUSL OA3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAOIOHbI, KIACCH
00bEeKMOo8, UCNONb3YeMble NPU PA3PADOMKe NPOSPAMMHO20 0OechedeHUs
Memoowi u cpedcmea npoekmuposanus 6a3 OAHHLLX
Memooul u cpedcmea npoekmupo8anusi NPOSPAMMHbBIX UHMePhelicos
A3viku npoepammuposanus u pabomul ¢ 6azamu OaGHHbIX
Huempymenmor u memoost npoekmupoganus u ouzatina MC
OcHo8bl cOBpeMeHHbIX cucmem YnpasieHus: 6a3amu OaHHbIX
CoepemeHnbie 00beKMHO-0PUECHMUPOBAHHBLE S3bIKU NPOSPAMMUPOBAHUSL
Memoouvl ananuza u 0606WeHUss OMeYecCmEEeHHO20 U MENCOYHAPOOHO20 ONbIMA 8
coomeememayiougetl 001Acmu UCCie008aHUl

Hcnonvzoeamv  cywecmeyowue  munosvle — peuwlenus U UAbIoHbl
NPOEKMUPOBAHUsL NPOZPAMMHO20 0becnedeHUs

Ipumenssimov ~ memoovl u  cpedcmea  NPOESKMUPOBAHUSL — NPOSPAMMHOZO
obecneuenus, cCmpyKmyp OaHHulX, 0a3 OAHHbIX, NPOCPAMMHBIX UHMepPpelicos
Koouposamo na si3bikax npoepammuposanus

Ananuz  8o3modiCHOCmel — peanusayuu  mpeOOo8aHull K - NPOSPAMMHOMY
obecneueHuro

Oyenxa u coenacosanue CpoKos8 GblNOIHEHUsI NOCHABIEHHbIX 3a0ay
IIpoexmuposanue 6a3 danHvIx

Oyenxa u coanacosanue CpoKos8 GblNOIHeHUsL NOCMABLEHHbIX 3a0ay

Yempanenue obnapyscennvix necoomeememauil

HesimenvHocmy, HANPABNIEHHAs HA peuleHue 3a0ay AHATUMUYEeCK020 Xapakmepd,
npeononazarwux blOOp U MHO2000pa3ue aKkmyaibHblX CHOCOO08 peuleHus: 3a0ay

Ilpumensnem coepemennvie npuemsvl pabomuvl ¢ UHCHIPYMEHMATbHLIMU
cpeocmeamu, HOOOEPHCUBAIOUWUMU CO30AHUE NPOZPAMMHBIX RPOOYKMO8
U NPOZPAMMHBIX KOMNJIEKCO8 HA Da3e A3bIKO8 NPOZPAMMUPOBAHUS, 0a3
OAHHBIX U NAKEMOE NPUKTAOHBIX NPOZPAMM
Bosmoosxcnocmu  cOBpeMeHHbIX U NePCReKMUBHLIX  CPeOCm8  paspadomKu
NPOCPAMMHBIX NPOOYKMOB, MEXHUYECKUX CPEOCME
Memooonozuu u mexnonozuu npoOeKMUpPOBaHUs U UCNONb308AHUS 6A3 OAHHBIX
Tunosvie pewienus, OUOIUOMEKU NPOSPAMMHBIX MOOYIEU, WAOIOHbI, KIACCbl
00beKmMOo8, UCNONb3YeMble NPU pa3padbomKe npoepamMmHo20 obecnedeHus
Memoodwsl u cpedcmea npoexmuposanusi 6a3 OAHHHIX
Memoovl u cpedcmea npoekmuposanus NPOSPAMMHBIX UHMEPDeCcos



A3viku npoepammuposanus u pabomul ¢ 6azamu OaGHHbIX

Hncmpymenmuol u memoowl npoekmuposanus u ouzavna MC

OcHO8bI COBPEMEHHBIX CUCmeEM YIPAGIeHUs: 0A3aMu OAHHbIX

Cospemennbie 06beKMHO-0PUEHMUPOBAHHbBIE A3BIKU NPOCPAMMUPOBAHUS
Memoowvi ananuza u 0606weHUs OMeueCmeeHHO20 U MEeHCOVHAPOOHO20 ONbIMA 8
coomeemcmayioueli 001acmu Uccied08anull

Ymems Ilpumenamov  memoovl u cpedcmea  NPOEKMUPOBAHUS — NPOSPAMMHO20

obecnevenus, CmpyKmyp OaHHuIX, 0a3 OAHHBIX, NPOCPAMMHBIX UHMePPelicos
Koouposamv na sazeikax npoepammuposanus

Bnaoemsw Ilpoexmuposanue b6a3 danHvlx

Yempanenue obnapysicentvix Hecoomeemcemautl
HeamenvHocmy, HANPAGNEeHHAs HA peulenue 3a0ay aHATUMUYEecK020 Xapakmepd,
npeononazaruux 6bl00p U MHO2000pasue akmyaibHblX CHOCOO08 peuleHus 3a0ay

TunoBblie KOHTPOJIBHBIC 3aIaHUA WX UHBIC MaTE€pUuaJbl, l-[eOﬁXO)]]/IMl)Ie AJIF OHCHKHU

3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONBITA [AEATEJbHOCTH, XaPAKTEPHU3YIIIUX 3TANbI
(opMupoBaHUsA KOMIIETEHUNH B MIpoLiecce OCBOEHHs 00Pa30BaTeILHOI MPOrpaMMbl

33‘ICTHO'3K3aMeHaHI/IOHHI)Ie MaTepualJbl AJIsA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

(3x3ameH)

©CoNo~wWNE

14.
15.

16.
17.
18.
19.

20.
21.

Bomnpocs! 1Jisi MOATOTOBKH K 3K3aMeHy

I/IHTGJIJIGKTyaJII)HI)IG areduThl. ATeHTHI U O0OBEKTEI. ATEHTHI U OKCICPTHBIC CUCTCMBI.
AOGCTpaKTHBIC apXUTEKTYPbl HHTEJICKTYaIbHBIX ar¢HTOB.

Kak cooOuiats areHTy, 4to eMy jaenarb. [lenyKTUBHBIN BBIBOJ] ar€HTOB.

ATEHTBI KaK JJOKa3bIBaTeNId TEOPEM.

ATEHTHO-OPUEHTHPOBAHHOE TIPOTPaMMHUPOBAHUE.

[TpakTHyeckue mpoieaypsl BEIBOIA AJISI aT€HTOB.

PeakTuBHbIC U FI/I6pI/I)IHBI€ AIr'CHTHI.

[Tornmanue apyrux. OCHOBBI OHTOJIOTUM. S3bIKK onucaHust oHTonoruit. KoMmmyHukaimu.
S3pik KOMMyHuKauu areHToB. CoBMmecTHas paborta. COBMECTHOE paclpeneieHHOe
pelieHue 3aau.

. Paznenenune 3amay u pesynpraroB. Koopnunamus.
11.
12.
13.

MynpTHareHTHOE IJIAHUPOBAaHUE U CUHXPOHHU3ALUS.

AHanu3 u pa3paboTKa, OpUEHTUPOBAHHBIEC HA aT€HTOB.

[Tonstue nenu. bauskue n nporuBopevaniye 1enu. JlokanpHble IEIN areHToB U o0IIne
L[€JIM1 MHOTOAreHTHOW CHCTEMBI.

@DopMbI NIpeICTaBIeHUs] OTpaHUYCHH (HEpaBeHCTBA, JOTHUECKUE OTPaHUUYCHHUS).
JeonTtudeckass (HOpMaTHUBHAs) JIOTMKAa KakK CHoco0  3afaHusl  OTPaHHYCHHM.
«O0s3aTenbHO», «3ampenieHo», «PaspemeHo». AKCHOMBI KJIACCHYECKOH JIOTHKH H
JIEOHTHYECKHE akCHOMBI. [IpaBuia BeIBOA.

MynbTHareHTHOE B3auMojieiicteue. D¢ dexTuBHOCTH 1o [lapero.

CopeBHOBATENBHOCTh U B3aUMO/JICHCTBUE C HYJIEBOM CYMMOM.

IIpunsatue rpynnossix pemenuil. [Iponenypsl ronocosanus. PopMUpOBAHUE KOATULIMN.
KoonepatuBubsie urpel. IlomyueHue pecypcoB Hpu HX OrpaHMYEHHOM KOJIMYECTBE.
AYKIMOHBI (aHTTIMHCKUE, TOJIaHICKue U Jp.). KoMOuHaTOpHbIE ayKIIMOHBI.

Crnopsl ¥ apryMeHThbl. JleTyKTHBHBIE CUCTEMBI apTyMEHTALUH.

Kak arentsl MOryT ympaBisaTh Ipyr apyrom. Self-aware — areHT, oco3Haromuii ceos.
ATEeHT, CTpOSIIHUI MOJEIb APYroro 00beKTa, YTOOBI MPE/ICKAa3bIBATh €r0 IIOBE/ICHUE.



22. bonee rimy6okas pedaekcus: KaKuM MEHS BUIUT JPYTOH areHT (KakK BBITIIAIAT MOSI MOJIEITh
B €r0 IPEJCTaBICHUN?).

23. aunnarvBa IBM o ABTOHOMHBIM BBIYUCIICHUSIM (camonacTpoiika,
CaMOBOCCTaHOBJICHUE, caMOONTHUMH3aLUS, camo3alluTa). CamoyrmipaBieHuE.
Camoonucanue (caM0OOBSICHEHHE).

24. PenexcuBHOE IPOTPaMMHUPOBAHUE.

IMepeyenr KoMmeTeHIW (YACTH KOMIETEHIMH), TPOBEPSIEMbIX OIE€HOYHbIM
CpeacTBOM
IK-3 (nm.1-11), [IK-6 (. 12-22).

4.2 MeToauyeckue MaTepHaJIbl, ONpe/esiiolue Npoueaypsl OeHUBAHUS 3HAHUI,
YMeHUil, HAaBbIKOB M (WIH) ONbITA AeATEJbHOCTH, XAPAKTEPHU3YIOIIUX ITalbl
(popMupoBaHus KOMIETEHIH A

MeTtoauyeckue peKOMeHAalNH, ONpeie/SoINe Npoueaypbl OleHMBAHNUS TECTOB:

Tect npoBoautcst onaiin B cucteme Moodle wnu Google DOCS 1 orpaHuYeH 1Mo BpEeMEHH.
Ha cnauy Tecta naercst nBe mOmbITKU. TecT cUMTaeTCsl YCHEIIHO MPOMIEHHBIM €CIH CTYIEHT
npaBuiIbHO O0TBETHII Ha 70% BOMPOCOB.

MeToanyeckue PpeKOMEHAAUMH, ONpedessiiolie NpPoueaypbl  OLECHHUBAHMS
BbINOJIHEHHSI KOHTPOJIbHBIX 3aJaHUI:
3aiaHue CYUTAETCS BBIIIOJIHEHHBIM IIPU BBINIOJHEHUHU CIEAYIOIINUX YCIOBUM:
— MPEeNOoCTaBJICH UCXOJAHBIN KOJ MPUIOKECHUS;
— IPOJICMOHCTPUPOBAHA PabOTOCIIOCOOHOCTH MPHIIOKEHHUS HA KOMITBIOTEPE;
— CTYJCHT IMOHMMAET UCXOJHBIN KOJI M OTBEUAET Ha BOIIPOCHI 10 €r0 OPraHu3aluu;
— TIPOBEACHBI pacueTbl 10 aHalu3y MOJEIM CETH, CTYIEHT MOXET UX
HMHTEPIPETHUPOBATH K 0OOCHOBATH NMPABUIHHOCTh PE3yIbTATOB.

Metoauyeckue PpPeKOMEHJALMH, ONpeeJsiiolHe NPOUeAYPbl OLECHMBAHUS Ha
JK3aMeHe:

IIpouenypa npoMeKyTOUHON aTrTecTaluu MPOXOIUT B cooTBeTcTBUU C IlomokeHneMm o
TEKYyIIeM KOHTpPOJIE U MPOMEXYyTOuHOH arrectanuu oodyyatouxcss @PI'bOY BO «Ky6I'V».

HtoroBoit ¢opmoii KOHTpoJIE CHOPMHUPOBAHHOCTH KOMIIETEHIMH y OOydaromuxcs 1o
JUCLUIUINHE sBNsieTCs 9Kk3amMeH. CTyneHThl 00s3aHbl C/aTh B5K3aMEH B COOTBETCTBUU C
pacrucaHieM M y4eOHbBIM IJIaHOM

®OC npoMeXyTOUHOM aTTeCTallud COCTOMT M3 BOIPOCOB K JK3aMEHy, 3ajaad I10
JUCLIUIUINHE U pe3yJIbTaTaM TEKYIEro KOHTPOJIS.

DK3aMeH 0 AMCLUHUILIMHE MPEeciIelyeT elib OLEHUTh pPadOoTy CTYIEHTa 33 KypC, OJyuYeHUe
TEOPETUYECKUX 3HAHUH, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIUICHHS, NMPUOOpETEHHE
HABBIKOB CaMOCTOSITEIbHOM pabOThl, YMEHHUE MPUMEHATH MOJIYUYCHHbIE 3HAHUS ISl pPeleHus
IIPAKTUYECKHX 3a7au.

dopma npoBeeHns FK3aMeHa: YCTHO.

DK3aMeHaTOpy NPEJOCTaBISAETCS MPaBo 3aJaBaTh CTYACHTAM JIOIOJHUTEIBHbIE BOIPOCHI
1o BCel yueOHOM mporpaMMe TUCIUTUIAHEI.

PesynpTar ciaum sx3aMeHa 3aHOCUTCS IIPENOAABaTENEM B SK3aMEHAIIMOHHYIO BEIOMOCTh
U B 3a4ETHYIO KHIKKY.

OneHuBaHUE ypOBHS OCBOEHHUS AMCLMIIIMHBI OCHOBBIBAETCS HA KAYE€CTBE BBIMIOJHEHUS
CTYJEHTOM 3aJIaHU# TEKYIEro KOHTPOJIS U OTBETOB Ha BOIIPOCHI dK3aMEHa.

Kpurtepun onenkmn:

OlIeHKA «HeyJI0BJIeTBOPUTEIbHO» BbICTABJISAETCS B CJy4Yae BbINOJHEHUS] OTHOTO U3
YCJI0BHIA:



— HEMOHMMaHWE CYIIHOCTH W3JIaraéMbIX BOIIPOCOB, TIpyOble ONIMOKU B OTBETE,
HEYBEPEHHBIC U HETOYHBIC OTBETHI HA JIOTIOTHUTEIBHBIC BOIIPOCHL;
— BbINIOJIHEHO MeHee 50% KOHTPOJIbHBIX 3aaHHi.

OIIEHKA «Y/0BJIETBOPUTEIbHO» B CJIy4yae BbINOJHEHUA YCJIOBHIA:

— YacTUYHO OTBETHJI HA J[BA BOINPOCA IK3aMEHAIMOHHOTO OWiieTa WM JOCTAaTOYHO
MTOJTHO OTBETHJI XOTS OBl HA OJIMH BOIIPOC;

— BBINOJIHEHO HE MeHee 50% KOHTPOJIbHBIX 3aJJaHUM.

OI[eHKA «XOPOIII0» B CJIy4yae BbITOJHEHHs YCJIOBHIA:

— JIOCTaTOYHO IOJTHO OTBETUJI Ha JIBA BOMPOCA IK3aMEHAITMOHHOTO OMIIeTa;
— JIaHbI YaCTUYHBIC OTBETHI HA JIOMIOJTHUTEIILHBIE BOIIPOCHI;

— BbINOJIHEHO HE MeHee 60% KOHTPOJIbHBIX 3aJaHUM.

OLIEHKA «OTJIMYHO» B CJIyyae BbINOJHEHUs YCJIOBHIA:

— riy0OKHe MCYEPIBIBAIONINE 3HAHUS 110 BOIIPOCaM IK3aMEHAIIMOHHOTO OUIIeTa;
—  J1aHBl IPaBUIbHBIC U KOHKPETHBIE OTBETHI HA JIOTIOJTHUTEIBHBIE BOTIPOCHI,

— C/IaHbI BCE TECTHI U BbINOJIHEHO He MeHee 80% KOHTPOJIbHBIX 3aJaHUM.

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHWYCHHBIMHA BO3MOXKHOCTSIMHU
3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX UHAUBUAYAIBHBIX ICUXO(U3NIECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH MHBAIHM/IAM H JIU[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIACTCS JOIOJHUTEIbHOE BpEeMS /71l TIOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbS IPEAYyCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHaroIUXCsl ¢ OrPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37]0POBbS
U WHBAIWIOB TIPOIEAypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa oneHMBaHUsI pe3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMH 3/I0POBbsI 110 TUCIMITIIMHE MpPeIycMaTpuBaeT MpeocTaBieHue HH(popMali B
dopmax, amanTHpPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSATHS WH(POPMAIIHH:

JUist T ¢ HapyIIEHUSIMH 3pEHHMSL:

— B Mle4yaTHOM (popme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTa:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
00ydaronuxcs.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJIBHON Yy4eOHO# JMTEepaTyphl,

He00X0AMMOii 17151 0CBOCHUS TMCUUILIIMHBI (MOTYJIA)

5.1 OcHoBHas JiuTEepaTypa:

1. Tuxsunckuit B. . MHuoroareaTHoe MojenupoBaHue : ydebHoe mocobue / B. .
Tuxsunckuii, B. B. Xonmoropos, B. A. Mopo3oB. — Mocksa : WznarensctBo MHUPDA -
Poccuiickuii Texnonmornueckuit yausepcuret, 2022. — 103 c. // JlaHb : 21eKTpOHHO-OHOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/265658 (nara obpamienus: 09.05.2024).



2. Muxkos, A. W. PactipeneneHHbie CUCTEMBI U aJITOPUTMEI : yueOHOe mocodue / A. U.
Muxos, E. b. 3amaruna. — 2-e¢ u3g. — Mocksa : UHTYUT, 2016. — 246 c¢. — Tekcer
AJICKTPOHHBINA // Jlanpb : AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/100446 (nata oopamenus: 09.06.2023).

3. Ilpuxonpko, T. A. TeopeTuueckue 1 MPaKTUYECKHE aCIEKThl MHOTOAr€HTHBIX CHUCTEM
[Texcr] : yueOnoe mocobue / T. A. Ilpuxonpko ; MHHUCTEPCTBO 00pa3oBaHUs M HAyKU
Poccutickoit ®enepanuu, Kybanckuii rocyiapcTBeHHbIN yHUBEpCUTET. - KpacHonap : Kybanckuii
roc. yH-T, 2016. - 106 c. : un., Tadi.; 21 cm.; ISBN 978-5-8209-1267-2

5.2 JlonosiHuTeIbHAS JIUTEPATypa:

1. Criuuuna, M. A. MynbTHareHTHBIN METO/T aHAIM3a U CHHTE3a HH(GOPMAIIMOHHBIX CHCTEM
: yueOHoe mocobue / M.A. Cnuuuna, K.A. AxcenoB.— ExarepunOypr : U3n-Bo Ypai. yH-Ta,
2017.— 92 c. ISBN 978-5-7996-2038-7.

2. WBamkxun FO. A. MynbTuareHTHOE MOJEIMPOBAaHUE B HMHUTALMOHHOM CHCTEME
Simplex3 : yue6Hnoe mocobue / FO. A. UBamkun. — M. : Jlabopatopus 3Hanui, 2016. — 350 c. :
wi., [8] c.uB. BKII. — (YueOHuk 1y Beiciiei mkosbl). ISBN 978-5-906828-72-9.

5.3. Illepuoauyeckue u3IaHus:
1. Ba3el manabix komnaaud «Mct Beroy http://dlib.eastview.com
2. DOnextponnas oudnuoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHET-pecypchbl, B TOM YHCJ/Ie COBpeMeHHbIe NpodeccHnoHaNbHbIe 0a3bl
JAHHBIX U MHGOPMALMOHHBIE CIIPABOYHbIE CUCTEMbI
Inexmponno-oubauomeynwvie cucmemol (Ib6C):
1. DBC «HOPAWT» https://urait.ru/
2. DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. OBC «BOOK.ru» https://www.book.ru
4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvuvie 6a3vi OanHbIX
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypnans! uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
4
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Hayunas snexrponnas oubnuoteka (HOb) http://www.elibrary.ru/
[TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3aIIaJHBIX Hay4YHBIX )KypHaJIOB Ha Poccuiickoit
iatdopme HayuHbIX )KypHanoB HOMKOH http://archive.neicon.ru
6. HauuonanmpHast dSnekTpoHHas OuOnIMOTeKa  (HOCTYH K DJEKTPOHHOM  OuOIMOTEeKe
nuccepTtaruit Poccutickoit rocynapcrennou oubnunorexu (PI'B) https://rusneb.ru/
7.  Ilpesunentckas 6udnaunorexa um. b.H. Enpunna https://www.prlib.ru/
8.  baza nannbix CSD KemOpumkckoro nenTpa kpucramiorpadudeckux aanubix (CCDC)
https://www.ccdc.cam.ac.uk/structures/
9.  Springer Journals: https://link.springer.com/
10.  Springer Journals Archive: https://link.springer.com/
11.  Nature Journals: https://www.nature.com/
12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
13.  Springer Materials: http://materials.springer.com/
14. Nano Database: https://nano.nature.com/
15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
16. "Jlexropuym TB" http://www.lektorium.tv/
17. Yuuepcuretckas unpopmanuonnas cucreMma POCCUS http://uisrussia.msu.ru

HHd)OpMaZ/}UOHHble Cnpasoyvrble cucmemasl
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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/
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1. Koncynerant [lmtoc - cipaBodHas mpaBoBasi CHCTEMa (JIOCTYTI 1O JOKAIBHOU CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcuvl c60600H020 docmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AmMepukaHCKas IMaTeHTHas 0asza MaHHBIX http://www.uspto.gov/patft/

3. MuHuCTEpCTBO HAYyKHU U BICIIET0 oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

4. Oenepanbnbiit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Hudopmanmonnas cuctema "EquHoe okHO qocTyma K 00pazoBaTeabHBIM pecypcam”
http://window.edu.ru/;

6. Enwnas xosutekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .

7. Ilpoekt ['ocymapcTBEHHOTO HHCTUTYTa pycckoro si3bika uMeHn A.C. [lymkuna
"O6pa3zoBaHue Ha pyccKkoM" https://pushkininstitute.ru/;

8. CnpaBouHo-uHpOpMaNMOHHEIN opTain "Pycckuii s3b1K" http://gramota.ru/;

9. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX cil0oBapeil http://www.glossary.ru/;

10. CnoBapu u SHUMKIONEIUU http://dic.academic.ru/;

11. O6pazoBarenbHbiii mopTan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpazoBanuu B Poccuiickoit denepaunn". Bornpock! u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie 31ekmpoHHble 00paszoeameinvbHble U UHGopmayuortole pecypcol Kyol'yV

1. DnexrtpoHHBIHA Katanor HayuHoii onbmuoreku KyOI'Y http://megapro.kubsu.ru/MegaPro/Web

2. DnekTpoHHas 6ubauoreka TpyaoB yueHbix Kyol'yV
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOmyNbHOTO AMHAMUYECKOTO 00yueHHs http://moodle.kubsu.ru

4. baza y4eOHBIX TUIaHOB, Y4eOHO-METOANUYECKUX KOMIUIEKCOB, MyOIHKaIil 1 KOH(DepeHIIHi

http://infoneeds.kubsu.ru/

5. bubanoreka nHOOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTUH http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DneKTpoHHbIE 00pa3oBaTeNbHbIE peCYpChl Kapeapbl THPOPMALTMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanuu KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "HIKOJIBHBIE TOJIbI"
http://icdau.kubsu.ru/

6. Meroanueckue ykKazaHus [J O0y4AIOIIMXCHA IO OCBOEHUIO

TUCHUIIUHBI (MOIYJIs1)

[To kypcy mnpenycMOTpEeHO NPOBEACHUE JIEKIMOHHBIX 3aHSATHUHA, HAa KOTOPBIX JAETCA
OCHOBHOM CHCTeMaTH3Hp0BaHHLIﬁ MaTrcpuall. B X0A€ JICKIIMOHHBIX 3aHATUN p3.36I/IpaIOTC$[
CBOﬁCTBa, METOAbI OCHOBHBIX 3JJIECMCHTOB napannenLHoro HpOFpaMMI/IpOBaHI/ISI, HpI/IBO)ISITCSI
MNpUMEPbI HUX HCIOJb30BAHUW, HNPOBOAUTCA aHAJIN3 HaI/I6OJ'Iee PacnpoCTpaHCHHBIX OIJ_II/I6OK
noctpoeHus mnporpamm. llocie mpociymuBaHusS —JIEKIMM PEKOMEHAYETCS  BBIINOJHUTH
YHOpaXHCHUA, TPUBOAUMBIC B Ay IUTOPHUHN AT CaMOCTOSTEILHOU pa6OTBI.

ITo xypcy mpemycMOTpEeHO MpPOBEACHHE JTa0OPATOPHBIX 3aHATHN, HA KOTOPBIX JACTCS
HpHKﬂaHHOﬁ CHCTCM&THSHpOBaHHLIﬁ MaTcpuall. B Xoe 3aHITUN pa36Hpa10Tcs{ TOTOBBIC
HpOFpaMMHI)IC HpI/IJ'IO}KeHI/ISI n HpOBO}II/ITCSI aHaJlIn3 WuX HOCTpOGHI/IFI. HOCHC 3aHATUA
PCKOMCHAYCTCA BBIIIOJHUTL YIHPAXKHCHHUA, IMMPUBOAUMBIC B ayAUTOPUN JIA CaMOCTOSITEJILHOU
paboTEHL.

IIpu camocrosiTenbHON paboTe CTYAEHTOB HEOOXOIUMO H3Y4YUTh JIUTEPaATypy,
MPUBCACHHYIO B IICPCUHAX BBIIIC, IJII OCMBICJICHUSA BBOAUMBIX HOHHTI/Iﬁ, aHaJIn3a MPEAJIOKCHHBIX
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HOJXOJI0B U METOJIOB pa3paboTku mporpamm. PaspabarbiBas penieHne HOBOW 3afadd, CTYACHT
JIOJDKEH YMETh BbIOpaTh A(EeKTHUBHBIC U HA/EKHbIE CTPYKTYPHI JAaHHBIX Ul NPEACTABICHUS
uH(pOpMaNNy, Mo100paTh COOTBETCTBYONINE AITOPUTMBI UL X 00pabOTKH, YIECTh ClICIU(UKY
S3bIKa IPOTPAMMHUPOBAHUS, HA KOTOPOM OyJIeT BBINIOIHEHA peanu3anusi. CTyIeHT JOJDKEH YMEThb
BBINIOJIHATH TECTHPOBAHHE M OTJIAJIKY aJTOPUTMOB PELICHHUS 33/a4 C IIEeJbI0 OOHApy>KeHUS U
YCTPaHEHUs B HUX OMIMOOK.

BaxneiimM 3TamomM Kypca SBISIETCS CaMOCTOSITENbHas paboTa mo aucuuiuivHe. B
IPOLIECCE  CaMOCTOSITENBbHOM  pabOThl  CTYAEHT NPUOOpPETaeT HAaBBIKM IapajIeIbHOTO
(BBICOKOITPOM3BOUTEIIFHOT0) IPOTPaMMHUPOBAHHS.

Hcnonb3yroTcs akTUBHBIE, WHHOBALIMOHHBIE OOpA30BaTENIbHBIE TEXHOJOTHH, KOTOpHIE
CIIOCOOCTBYIOT ~Pa3BUTHUIO  OOIICKYJIbTYpPHBIX, OOMENPO()EeCCHOHANBPHBIX KOMIECTCHIINH U
npodeccuoHaNbHBIX KOMIETEHIINN 00y4arOIInXCsl:

e mpoOsieMHOE 00yUYeHHE;
pa3HOYpPOBHEBOE O0yUEHUE;
IIPOEKTHBIE METO/Ibl O0yUEHUS;
HCCIIEIOBATEIbCKUE METO/IbI B 00YUEHUH;
o0y4YeHHe B COTpYAHUYECTBE (KOMaH IHAs, TPYNIIOBas paboTa);
MH(POPMAIIMOHHO- KOMMYHHUKAITMOHHBIE TEXHOJIOTHH.

Jlis Ui ¢ OrpaHWYeHHBIMU BO3MOXKHOCTSIMHU 370POBbsSI IIPEIyCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH C NCIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

Y4eOHO-METONYECKUM 00ecTieYeHHeM KYpCOBOM pabOThI CTYJCHTOB SIBISIOTCS:

1. yaeOHas muTeparypa;

2. HOpMaTUBHbIE JOKyMEeHThI BY 3a;

3. MeToauvecKue pa3paboTKu JJis CTYACHTOB.

CaMocTosiTenbHast paboTa CTyZACHTOB BKIIFOUYAET:

— opopMJIEHHE UTOTOBOTO OTUETa (TTOSICHUTEIHLHOM 3aITUCKH ).

— aHaJIM3 HOPMATHUBHO-METOIMYECKOM 0a3bl OpraHu3alumy;

— aHaJIM3 Hay4YHbIX MyOIMKAIMK 110 3apaHee ONPEesIEHHOMN TeMe;

— aHanu3 U 00paboTKy HH(pOPMAIIH;

— paboTy ¢ Hay4YHOMU, y4eOHON 1 METOIMYECKOMN JTUTEPATyPOH,

— pabota ¢ koHcnekTamu Jekuuid, IbC.

Jlj1 caMOCTOSATENbHON pabOThI MIPEICTABISAETCS Ay JUTOPHUS C KOMIIBIOTEPOM U JOCTYIIOM
B VIHTEpHET, K 2JIeKTpOHHON OMOIHOTEKe By3a U K HHPOPMAIIHOHHO-CIIPABOYHBIM CUCTEMAM.
[lepeuens y4eOHO-METOINIECKOTO 0OECTICUCHNUS:

1. OcHoBHas oO6pa3oBarenabHas Mporpamma BbICIIETO MPOPECCUOHANIBHOIO 00pa30BaHMs
(benepaabHOro roCcyAapcTBEHHOT0 OI0PKETHOI0 00pa30BaTEIbHOIO YUPEKICHHS
BbIciiero oopazonanus «KybGaHCKuii rocy1apcTBEHHBIN YHUBEPCUTET» 110 HAIPaBIECHUIO
MOJATOTOBKH.

2. TlomoxxeHwe 0 MPOBEACHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOTHOM
aTTecTaluy B eiepaaIbHOM rocy1apcTBEHHOM OIOIKETHOM 00pa30BaTeIbHOM
yupexXJIeHUH BhIciero oopasoanus «KybaHckuil rocyqapcTBEHHBIN YHUBEPCUTETY.

3. OO6mue TpeOoBaHMS K MOCTPOCHHIO, COJEPKAHNIO, ODOPMIICHUIO U YTBEPKICHUIO
paboueii mporpaMMbl TUCHUIUTMHBI DeepaabHOro rocyAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa BHICILETr0 MPO(eCcCHOHATBHOTO 00pa30BaHHUS.

4. Meroanueckrue peKOMEHJAINH 110 COJAEPKAHUIO, O(POPMIIEHHUIO U IPUMEHEHUIO
00pa30oBaTeNbHBIX TEXHOJIIOTUH U OLIEHOYHBIX CPEJCTB B yUeOHOM Ipolecce,
OCHOBaHHOM Ha DesiepalibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE.

5. VYueOHbli M1aH OCHOBHON 00pa30BaTeNbHON MPOTrPaMMBbI IO HAPABJICHUIO IOTOTOBKH.

6. denmepanabHBII rOCY1apCTBEHHBI 00pa30BaTEbHBIN CTAHIAPT BBHICIIIETO
npo¢eCCHOHATBLHOr0 00pa30BaHMs [0 HAIIPABJIEHUIO OTOTOBKH.



B ocBOoeHMM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydyeOHas paboTa (KOHCYIbTALUH) —
JIOTIOJIHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJNBTAIlMM IO MPEAMETY SBISAIOTCS BaKHBIM  (PaKTOPOM,
CHOCOOCTBYIOLIMM MHAWBUIYAIN3aLUU OOY4YE€HUS U YCTAHOBJIEHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IMpernojaBaTesieM MW OOyYaroIlMMCs HMHBAJIUIOM WM JIMLIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. IlepeyeHb WH(MOPMANUOHHBIX TEXHOJOIHH, HCHOJb3yeMbIX NpPH

OCyIIECTBJICHUN 06p330B3TeJILHOFO nmponoecca 1mo IMCIuMuIJJan-He (MOIlyJIIO)
7.1 Hepeqeﬂb HH(])OpMaIII/IOHHO-KOMMyHI/IKaHI/IOHHLIX TEXHOJIOT U

— [IpoBepka noManHux 3aJaHui U KOHCYJIbTUPOBAHUE IIOCPEACTBOM AIEKTPOHHOM ITOYTHI.
— Mcnonb30BaHue 31EKTPOHHBIX MPE3EHTALUMI IPH POBEACHUY JIEKIMOHHBIX 3aHITHI

— Cucrema MOODLE

— IIpoBepka nomaimiHux 3aaHuii U KOHCYIbTHpoBaHue nocpeactsom DOUC Kyol'y

7.2 TlepeyeHb JHIIEH3MOHHOTO W CBOOOJIHO PACIPOCTPAHIEMOr0 MPOrPaAMMHOIO
odecrevyeHust

OpenOffice

Komnunsitop C++

Oracle VirtualBox 6

VVMware Workstation 16

Putty 0.76 wu Kitty 0.76

Filezilla 3.57.0

WinSCP 5.19

Advanced port scanner 2.5

Python 3 (3.7 1 3.9)

numpy 1.22.0

opencv 4.5.5

Keras 2.7.0

Tensor flow 2.7.0

matplotlib 3.5.1

PyCharm 2021

Cuda Toolkit 11.6

®peiimBopk Django

Firefox, mrob6as Bepcus

Putty, mo0as Bepcus

Visual Studio Code, Bepcus 1.52+

Eclipse PHP Development Tools, Bepcust 2020-06+

[Tnarua Remote System Explorer (RSE) mst Eclipse PDT

JetBrains PHP Storm

GIT

Java Version 8 Update 311

Clojure 1.10.3.1029.ps1

SWI Prolog 8.4

Intellij 1dea IDE 2021

Mozilla Firefox 96

Google Chrome 97

GitHub Desktop 2.9

PHP Storm 2021

Filezilla 3.57.0


https://www.jetbrains.com/community/education/#classrooms

Putty 0.76

8. MaTepuaIbHO-TeXHHYECKOe o0ecnevyeHue 1o JUCHUILIUHE (MOYJII0)

HanmMeHnoBanue y4eOHON ayTUTOPHH, €€ OCHAIIEHHOCTh

No Bug pador
000pyI0BaHUEM M TEXHHUUYECKUMHU CPEJICTBAMU 00yUYEHUs
1. JlexumoHHble 3aHATUS | AyauTopus, YKOMILIEKTOBaHHAas CHenualIn3upoBaHHON
MeOeNbl0 U TEXHUYECKUMU CPEJICTBAMU 00yUYEeHHSI
2. JlaboparopHble 3aHATHS | AyAUTOpPHUS, YKOMILIEKTOBaHHAas CHenUalIn3upoOBaHHON
MeOenbl0 M TEXHHYECKUMH  CpelCcTBaMH  0OydeHwus,
KOMITBIOTEPAMHU, IIPOSKTOPOM, IPOTPAMMHBIM 00ECIICYCHHEM
3. [TpakTuyeckue 3aHATHS | AyIUTOpHUS, YKOMIUIEKTOBaHHas CHeLUaIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPeJICTBAMH 00yUeHHs
4. I'pynnoBsle Aynuropus, YKOMIIJIEKTOBaHHAs CIeLUaIN3UPOBAHHON
(MHIMBUyaJIbHBIEC) MeOenpl0 M TEXHHYECKUMH  CpeICTBAaMH  OOydeHwus,
KOHCYJIbTAIIH KOMIIbIOTEPaMHU, MPOrpPaMMHBIM OOeclieueHueM
S. Tekymmii  KOHTpOIJb, | AyIUTOpHUS, YKOMIUIEKTOBaHHAs CIeLUaNIN3UPOBAHHON
IPOMEXKYTOUHAs MeOenpl0 M TEXHHYECKUMH  CpEeICTBAaMH  OOydeHwus,
aTTecTauus KOMIIbIOTEPaMHU, MPOrpaMMHBIM OOeclieueHueM
6. CamocTosTenbHas Kabuner mis caMocTOSTENbHOH pabOTHI, OCHAIIEHHBIN
pabora KOMIIbIOTEPHON TEXHHKON C BO3MOXHOCTHIO MOAKIIIOUEHUS K

cetu «VHTEpHET»,IPOrPaMMON DKPAHHOTO YBEIMYEHUS U
00€CIEeYeHHbIN JOCTYIIOM B 3JEKTPOHHYI HH(OPMaIMOHHO-
00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tpumeuanue: KonTkperusanus ayautopuii u ux ocHamenue onpenemnsercs OIIOIL.




