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1 [eau 1 3a1a4u U3yYeHHU s TUCHUTITHHBI (MOTYJIs1)

1.1 leab ocBOEHUSA TN CHUTIIIHMHBI

OcnoBHast nens aucuurinael «b1.B.04 O0beKTHO-OpHEHTHPOBAHHOE MTPOTPAMMHUPOBAHHE)
- JaTh CTyneHTaM 0a30BbIe CBEICHUS M 3HAHUS 10 OOBEKTHO-OPUEHTHPOBAHHOMY
MpOrpaMMHUPOBaHUI0O M CHOPMHPOBATH YMEHHS W HaBBIKM B 00JIACTU TMPAKTHYECKOTO
MIPOrPaMMHPOBAHHS, OCHOBAHHOTO Ha MCIIOJIb30BAHUH 00hEKTHO-OPUEHTHPOBAHHOW METOIOJIOTHH.

1.2 3agaun TUCHUIIHHEI

B pesynbTaTe OCBOCHHS TUCIUIUIMHBI JTOJDKHBI OBITH PEIICHBI CIEAYIONIUE OCHOBHBIC
3aga4yu. CTYJEHT JIOJDKEH:

e 3HaTh 0A30BbIC CBEJCHHS [0 METOAAM U MpHUeMaM OOBEKTHO-OPUEHTUPOBAHHOTO
MIPOrpaMMHUPOBAHUS B PA3IMYHBIX 00IACTIX MPUKIIATHOTO MPOTPAMMUPOBAHNS,

® yMETh MPUMEHATH 3HAHUS MO METOJaM U IpHeMaM OOBEKTHO-OPHEHTHPOBAHHOTO
MIPOrpaMMHUPOBAHUS B PA3IMUYHBIX 00JACTIX MPUKIATHOTO MPOTPAMMUPOBAHNS;

e B/lafeTb BOCMPUATMEM, aHanM3om K ob6obleHnem uHbopmauum B NpodeccuoHanbHOM
obnactm u BblI6OpPOM NyTei pelleHna NPodecCcMoHaNbHbIX 3a4ad Ha OCHOBE 3HaHWIA U
ymeHuit ancumnamntbl « OObEKTHO-OPUEHTHPOBAHHOE IMTPOTPAMMHUPOBAHUEY.

1.3 MecTo AucuMILIMHBI (MOAYJI51) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Hucuumnuna «b1.B.04 O0beKTHO-OpUEHTUPOBAHHOE MPOTPAMMHUPOBAHIE» OTHOCHUTCS K
K 00s3aTeNbHON yacmu, ghopmupyemou yuacmuukamu oopazoeamenvbHulx omuoweHul 1o bioka
1 "Qucuunuunsl (Moayiu)" ydeOHOro ruiaHa. B cooTBeTcTBUU ¢ paboyuM y4eOHBIM ILIAHOM
TUCIUIUINHA M3ydaeTcsl Ha 1 Kypce BO 2 ceMecTpe 1Mo OYHOW M Ha — Kypce 1o 3a04uHoi (hopme
oOyueHus. Buj npomMexyTO4HON aTTecTalluu: 3a4eT.

JlucuMminHa OCHOBBIBAE€TCS Ha 3HAHMSIX U3 o00JacTh JAMCKPETHOM MaTeMaTHKH,
(dbopManbHBIX S3BIKOB, TEOPUHM PACMO3HAIOLIMX aBTOMATOB, HEWPOCETEBBIX TEXHOJIOTHIA,
MHTEJJIEKTYaJIbHBIX CUCTEM, HUH(OPMATUKU U IPOrPaMMHUPOBAHUSI.

IIpen mucummnmuuamu s aucuuiuinHel - «b1.B.04  OOGBEKTHO-OPHEHTUPOBAHHOE
MIPOrpaMMHUPOBAHUE) SIBIISIFOTCS IUCUUIUIMHBL «TE€XHOIOrMM IPOrpaMMHUPOBAHUY,

«KomnbrotepHas rpaduka» 1 3HaHUS] COBPEMEHHBIX KOHIIETIIUI MPOrpaMMHPOBAHUS.

Hucuunnmza «b1.B.04 OOBEKTHO-OPUEHTUPOBAHHOE MPOrPAMMUPOBAHHEY
Mpe/ICTaBIseT coOOM Mpeln MUCIUILUIMHY JUIsi TaKuX JUCIUIUIMH Kak «MeToabl M cpeacTsa
aBTOMaTMyeckol  06paboTkM  MHPOpMaumm»,  «TeopeTMHecKMe  OCHOBbl M TEXHOOTMU
MHGOPMALIMOHHOTO MOWCKa», HAYYHO-HUCCIIEOBATENbCKON paboThl, NPAaKTUK, MarucTepcKou
JUCCEepTaLUH.

1.4 TlepeuyeHb NUIAHMPYEMbIX pe3yJIbTATOB 00y4YeHHMs MO AUCHHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C INIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJIbHON NPOrPaMMbI

N3yuenne panHON ydeOHOW AWCIUIUIMHBI HampaBieHO Ha (GOPMHpPOBAHHE Y
o0yJaroImuxcs CIeAYIOUMX KOMIIETCHIIHNI:

KOH u HanmenoBanme I/IH,HI/IKEITOpa* Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIITIMHE

AOCTHIKECHUA KOMIICTCHIIHN (3Haer, ymeer, BiazeeT (HABBIKH W/WIIH OIIBIT ICATEIEHOCTH))

IIK-5 Criocob6eH ncmons30BaTh COBPEMEHHBIE METOBI Pa3padOTKU M peaIi3aui KOHKPETHBIX aJlTOPUTMOB
MaTeMaTHYECKUX Mojerneil Ha 6a3e S3bIKOB MTPOTPaMMHPOBAHIS U ITAKETOB MPUKIATHBIX IPOTPaMM
MOJIEIUPOBAHMUSI

IIK-5.1. AHanm3upyeT TOCTaBICHHBIC | 3HAET MECTO aHajKM3a MOCTABJICHHBIX 3aJadd, BeIOOpa UIT UX
3aJjaud ¥ BBIOMpACT Ui WX PCEIICHHS | PEUNICHHS COBPEMCHHBIX METOAOB pPa3pabdOTKU M pealn3aluu
COBPEMCHHBIC METOJBI Pa3pabOTKH ¥ | AITOPHUTMOB MaTEMAaTHYECKUX Mojeiell Ha 0a3e S3BIKOB U MaKETOB
peanuzauuu QITOPUTMOB | TPUKIAAHBIX MPOrpamMM MOJEIMPOBAHUA Ha OCHOBE 3HAHUU B
MaTeMaTHYeCKUX Mojeneli Ha 06a3e | 001acTH 00BEKTHO-OPHUEHTHPOBAHHOTO MPOTPAMMUPOBAHUS.

SI3BIKOB W TAKETOB  MPUKJIATHBIX
MIPOrpaMM MOJICTUPOBAHUS BrnameeT npakTHUeCKUMI HaBBIKAMH aHAIM3a TTOCTaBJICHHBIX 3a/1a4H, U
BBIOOpa I WX PEHICHUS COBPEMCHHBIX METOIOB pa3paboTKu |
pean3aIyy aIrOpUTMOB MaTeMaTHUYECKUX MOJelield Ha 0a3e S3BIKOB
Y TIAKETOB MPUKJIAIHBIX MPOrpaMM MOAETUPOBAHNUS Ha OCHOBE 3HAaHUU
B 00JIaCTH OOBEKTHO-OPHUEHTHPOBAHHOTO IPOTPaMMHUPOBAHHS. .




Kon u HanmenoBanue nnaukaropa*™ Pe3ynbraTel 00y4eHus 110 AUCIUIUINHE
AOCTIDKEHNA KOMICTCHINH (3HaeT, ymeeT, BiajieeT (HABBIKHM W/WUJIH OIIBIT JESTEIILHOCTH))

YMeeT HmpUMEHATh HAa MPAKTUKE HABBIKM aHAJIM3a IOCTaBIEHHBIX
3aja4yd, BBIOOpa JUIi MX PpEIICHHS COBPEMEHHBIX METOJIOB
pa3paboTKu M peaju3alyii ajJropuTMOB MaTeMaTHYeCKUX MOJEINei
Ha 0a3e SA3bIKOB U MAKETOB IPUKIIAJHBIX IPOTPAMM MOJEIUPOBAHUS
Ha OCHOBE 3HaHMH B 00JaCTU OOBEKTHO-OPHEHTUPOBAHHOTO
MPOTPaMMHUPOBAHHS.

IIK-5.2. Pa3pabarsiBaeT dYHCIeHHBIE | 3HACT B paMKaxX IIOCTaBIEHHOH 3adaydl pOJIb MaTeMaTHYECKOH
METOABl W aNrOPUTMBI JJIS PEANM3aly | MOAGNM JUIA pealu3aldd OSKCIICPUMEHTOB, OCHOBAHHBIX Ha
BBIYUCITHTEIIBHBIX 9KCIICPHMEHTOB, | MAaTEMAaTHYECKHX MOJEIAX SBICHHH M NPOLECCOB B 00JacTIX
OCHOBaHHBIX ~ Ha  MAaTEMaTHYeCKUX | €CTECTBEHHBIX M TyMaHUTapHBIX HAyK Ha OCHOBE 3HaHHMH B
MOZENIAX SBICHHA W MPOLECCOB B | OOBEKTHO-OPHEHTHPOBAHHOI'O MPOIPAMMHPOBAHHSL..

0b6macTsIx €CTECTBEHHBIX M | YMeeT B paMKax IOCTaBJICHHOH 3amadyd IPHUMEHSTH METOHbl H
TYMaHUTapHBIX HaYyK ITOPUTMBI JJIsI PEaNN3alliy BBIYUCIHUTENBHBIX SKCHEPHUMEHTOB,
OCHOBAaHHBIX Ha MAaTCMaTUYCCKHUX MOJCIIAX SBJICHUM U IIpoLECCOB B
00J1acTsAX €CTECTBEHHBIX M T'YMAaHUTApHBIX HayK HAa OCHOBE 3HAHMHU
B 0071aCTH 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPaMMHPOBAHUSI.
Bnaneer B pamkax IIOCTaBJIGHHOH 3aJaudl  MPaKTUYECKUMHU
HaBbIKaMHU METOA0B u AJITOPUTMOB JUIA pcainzannu
BBIYUCITUTENBHBIX SKCIIEPUMEHTOB, OCHOBAHHBIX HA MAaTeMAaTHYCCKHX
MOJENIAX SIBJICHHH W IMPOLECCOB B OONACTAX CCTECTBEHHBIX U
IYMaHUTapHBIX HAayK Ha OCHOBE 3HAHMI B 00JacTH OOBEKTHO-
OPHEHTUPOBAHHOTO POrPaMMHPOBAHUS.

Pesynprarhl 00yueHMs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaxX OCYIIECTBICHHUS BCeX
BUJIOB KOHTAaKTHOM UM CaMOCTOSATENbHOH paboThl OOy4YaloIUMXCS B COOTBETCTBUM C
YTBEPKICHHBIM YUEOHBIM IIJIAHOM.

WuaukaTtopbl  TOCTM)KEHUS  KOMIIETEHIMM  cuuTaloTcs  CcHOpPMHpPOBAHHBIMU  IIPU
JOCTHKEHUH COOTBETCTBYIOIIUX UM PE3yJIbTATOB O0yUYEHHUS.

2. CTpyKTYypa u coepkaHue TUCHUTIMHBI

2.1 Pacnipenesienue TPyA0EMKOCTH TUCHMILIMHBI IO BUAAM PadoT

OOw1ast TpyA0EMKOCTh AUCHUILIMHBI COCTaBisseT 3 3adeTHbIX eauHul] (108 wyacoB),
UX pacopeeseHre o BUaaM paboT IpeCTaBIeHO B TaOIHIIe

Bunst pabor Bcero dopma o0yueHus
4acoB R OYHO- 3a04Hast
3a04Has
2 X X X
ceMecTp ceMecTp cemecTp (Jachr) Kypc
(gacer) (gachl) (gacsl)
KonrakTHasi pabota, B TOM 4HcJIe: 26,2 26,2
AyIUTOpHBIE 3aHATHA (BCEro): 22 26
3aHATHS JIEKIIMOHHOT'O THIIA 12 12
J1ab0paTOpHBIC 3aHATHS 14 14

MPAaKTUYCCKUEC 3aHATU

CCMUHAPCKUC 3aHATUA

HWnas koHTaKTHAs padora:

KonTtpons camocTosTensHOM paboThI -

(KCP)

IIpomexxyrounas arrectanus (IKP) 0,2 0,2

CamocrosiTeanbHasi padoTa, B TOM
pabora, 81,8 81,8
quciie:

Kypcoas pabora/npoext (KP/KIT)
(moaroToBKa)

KonrponbHas paborta

Pacuérno-rpaduueckas padora (PI'P)
(moarortoBka)

Pedepat/acce (moaroroska)




CaMOoCTOsITeIbHOE N3yUCHUE Pa3/IeoB,
CaMOIIOArOTOBKa (TIpopaboTKa 1
MOBTOPEHHE JIEKIIHOHHOTO MaTepuaia
U MaTepHasia y4eOHUKOB U y4eOHBIX 60 60
MOCOOMH, TIOATOTOBKA K J1A00PaTOPHBIM
Y IPaKTUYECKUM 3aHATHSM,
KOJJIOKBHYMaM

UT. JI.)

[ToaroroBka K TeKyueMy KOHTPOJIFO 21,8 21,8

KonTpoJs:

IloaroroBka k 3a4CTy

Oomas qgac. 108 108
TPYI0EMKOCT B TOM
b quciIe 26,2 26,2
KOHTAKTH
as padora
3a4. e 3 3

2.2 Conep:kaHue U CHUTLIHHBI

PacnipeneneHue Bu10B yueOHO!H pabOThI M UX TPYTOEMKOCTH IO Pa3JieiaM JIUCIUTUIAHBI.

Pa3nensl (Tembl) qucHUIUIMHEL, U3ydaembie B2 cemectpe (1 kypce) (_ouHas  ¢opma
o0yueHus)

3HaKoMCTBO ¢ 6a30BbIM HABOPOM UHCTPYMEHTOB

KomnunuectBo yacor
No Bueay
pasn HanmenoBanue pasnenon AYRMTOpHaA JITOP
Bcero pabota Hast
e pabota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1.  |OcHOBbI 06BLEKTHO-OPUEHTMPOBAHUA NOAX0Aa 9 1 1 7
2 CpencrtBa 06beKTHO-OPUEHTUPOBAHUA MOAXOAA B A3bIKa 9 1 1 7
' nporpammupoBaHus Python
OcHOBHbIE CHUHTAaKCUYECKUE KOHCTPYKLIHH.
3. [lIpencraBneHus KJIacCOB, JaHHBIX U MeTOIOB ¢ ydetom| 10 | 1 2 7
0O6BbEKTHO-OPUEHTUPOBaAHUA NoAxXoaAa
4, HacneposaHue 10 1 2 7
5. |Noanmopdpusm 12 | 2 2 8
6.  |[MHKancynauus 12 | 2 2 8
7 Bubnmnoteka NumPy  ona  noaneprKku oonbLKnX 12 2 2 3
MHOrOMEPHbIX MaCCMBOB 1 MaTpULL.
Tunosble mpreMbl 00pabOTKU JAHHBIX C
8. HUCIOJIb30BaHUEM 61banoTekn NumPy 12 2 2 8
UTOI'O no pazoenam oucyuniutvl 86 12 14 60
Kontponus camocrostensHol padotel (KCP)
[pomexxyrounas arrectanus (KP) 0,2
IMoaroToBka k TeKyIeMy KOHTPOIIIO 21,8
OOmmas TpyJ0eMKOCTb 10 IUCIIUILINHE 108

[Mpumeuanue: JI — nekiuu, [13 — npaktudeckue 3anstus / cemunapsl, JIP — mabGopatopHbie
3anstus, CPC — camocrositensHas paboTa CTyIeHTa

2.3 Coaep:xanue pa3aeyioB (TeM) TMCHUINIHMHBI
2.3.1 3anATHSA JIEKIIHOHHOT0 THIIA




®dopma
Hanmenopanue
Ne asnena Coneprkanue pasjaena TEKYILETO
p KOHTPOJIA
1 1 3 4
1. BBenenue B o0acte KontponbHbiii
00BEKTHO- OT1pocC.
OcHOBbI 06 bEKTHO-OPUEHTMPOBAHMA NOAX0Aa
OPUEHTHPOBAHHOTO
oaxoJ1a
2. Cpencraa KoHTponbHbii
CpencrBa 06bEKTHO-OPUMEHTMPOBAHWUA NoAxoAa B
MIpOrpaMMHUPOBaHUS B onpoc.
A3blKa NporpaMmmmnposaHus Python
Python
3. OcHOBHEIC CHHTaKCHYECKHE KOHCTPYKIUH. | KOHTpOIBHBII
CUHTaKCHUC U TaHHEIC B
Python [IpeacraBnenuss KjIaccoB, JAHHBIX M METOJOB C|OMpPOC.
YYETOM 06bEKTHO-OPMEHTUPOBAHNA NOAX0AaA
4, KoHTponbHbIH
HacnenoBanue HacnegosaHue
ompoc.
5. KonTponpHsIit
Monanmopopursm MNoanmopodursm p
ompoc.
6. KoHTponbHbIi
MHKancynauma MHKancynauua
onpoc.
7. |Bubnanotexka NumPy. Bubnuoteka NumPy pana noagepxkn  6onblunx|KoHTpOIBHEIH
CtpyKTypa MHOrOMEepHbIX MacCUBOB U MaTpuL,. OT1IpoC.
8. |Bubnnoteka NumPy. TunoBele  npuembl  00paboTkM  AaHHBIX  c|KOHTpoJsbHBIN
Mpumepbl paboTbl HUCIOJIL30BAaHUEM 6Mb6AM0TEKM NumPy OIIpocC.

2.3.2 3aHATHS CEMUHAPCKOTO0 THNA (MIPaKTHYecKue / ceMUHAPCKHeE 3aHATHS/

JadopaTopHbie padoThl)

No HaumenoBanwue 1abopaTopHBIX paboT Popma Texymiero
KOHTPOJIS
1 3 4
1. HacnenosaHue 3amura JIP
2. Nonnmopdusm 3amura JIP
3. MHKancynauma 3amura JIP
4, NumPy 3amura JIP

3amura nabopatopHoi padoTsl (JIP), Beimonnenue xkypcosoro npoekta (KII), kypcoBoii
pabotel (KP), pacuerHo-rpaduueckoro 3amanust (PI'3), manucanme pedepara (P), scce (D),
kosutokBuyM (K), rectuposanue (T) u T.4.

IIpu  wu3yuyenun

JUCLUILINHEI

MOTYT MPUMCHATHCA

JTMCTAaHIIMOHHBIE 00pa3oBaTeIbHbIe TeXHONIOTHH B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 [IlpumMepHasi TeMaTHKAa KyPCOBBIX padoT (IIPOEKTOB)
KypcoBble mpoekTs! U paboTsl He peaycMoTpenbl.Ilepedens yaeOHO-METOMUECKOTO
o0ecrieyeHus JJIsl CAaMOCTOSTENIbHON pabOThl 00yHaroImuXcs MO AUCUUIUIMHE (MOTYJIIO)

3JIEKTPOHHOE

oOyueHue,

[Tepedens yueOHO-METOAMYECKOTO 00ECTICUCHHSI JUCITUTIITMHBI TI0
Ne Bun CPC BBINOJIHEHUIO CAMOCTOSITEIbHOM paboThI
1 2 3




1 PaGora ¢ Cesepenc, Y. Bsemenme B mnporpammupoBanue Ha Python

JIEKIIUOHHBIM [OnexTponnsiii pecypc] / Y. CeBepenc. - 2-¢ wm3z., ucop. - M.:

MarepuaioM Hammonaneneiit OtkpeiTeiid YHUBepcuteT «MHTYUT», 2016. - 231
C. - https://biblioclub.ru/index.php?page=book&id=429184

Python: xypc / . - - M.: , 2016. - 179 c. : w1 [DIEKTPOHHBIHA

pecype] : xypc / HU. A. XaxaeB. - 2-¢ wu3m., uchnpas. - M.:
Hanmonaneueiii OtkpeiTeiil YaHBepeuter «MHTYUT», 2016. - 179
c. - https://biblioclub.ru/index.php?page=book&id=429256.

VYac, M. Python u ananu3 pmaHHBIX [DIEKTPOHHBIM pecypc] —
Mocksa: JIMK Ilpecc, 2015. — 482 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/73074. — 3arux. ¢ skpaHa.

2. Nzyuenue [TpakTHKyM MO aJITOPUTMHU3AIMK U TIPOrpaMMUpoBaHuio Ha Python
Teoperryeckoro |: Kypc /. - - M.: 2016. - 179 c.: . [DnexTponHsIi pecypc] : Kype / U.
Marepuaa K A. Xaxaes. - 2-e u3j., ucnpas. - M.: HarmmonanbHbid OTKPBITHIIHA
naboparopubiv | YHUBepcuter «MIHTYUT», 2016. - 179 c. -
3aHATHIM https://biblioclub.ru/index.php?page=book&id=429256.

VYac, M. Python u ananus qaHHbIX [ DIEKTPOHHBIH pecypc] —
Mocksa: JIIMK IIpecc, 2015. — 482 c. — Pexum gocryna:
https://e.lanbook.com/book/73074. — 3aru. ¢ skpaHa.

Bumnsikos P.1O., Amepxanos P.P. (Ne5044-1) PykoBonacTBo Kk
BBIIIOJTHEHUIO 1TMKJIa Ja00OPAaTOPHBIX paboT 10 AUCHUIIIMHE
"[Iporpammuposanue” Y. 1. -- Taranpor: M3a-so OOV, 2013. -- 65
C. (3MEeKTpOHHAs KOIIHSA)

Bumnsikos P.1O., Amepxanos P.P. (Ne5044-2) PykoBoacTBo Kk
BBITIOJTHEHUIO IMKJIa Ja00OPaTOPHBIX paboT M0 AUCHUILIMHE
"ITporpammupoBanue" Y. 2. -- Taranpor: U3a-so OOV, 2013. -- 65
C. (9MeKTpOHHAs KOTIHS)

3. [MonroroBkak  |MeTroauveckrne peKOMEHIAINH [0 OPTaHU3AIMHA CAMOCTOSITEITHHON
3a4eTy paloThI CTYICHTOB, YTBEPXK/I€HHbIE KadeIpoil BBIYMCIUTEIbHON
MaTeMaTHKu 1 nHpopmatuku, nporokos Ne 14 or 14.06.2017 r.

VY4ebHO-MeToIM4YecKre MaTepualibl JUIsl CaMOCTOSITEIbHONM paboThl OOyYaroLIMXcs U3
YHUCJIa UHBAIHUJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3710poBbs (OB3) mpenocTtaBisitoTcs
B (hopmax, alanTUPOBAHHBIX K OTPAHMUYEHUSIM HX 30OPOBBS U BOCIIPUATHS HHPOPMAIIIH:

Jlist a1 ¢ HapyIIeHUsIMU 3pEHHUSL:

— B [1e4aTHOU (hopMe yBEIMYECHHBIM HIPU(TOM,

— B (popMe 3IEKTPOHHOTO IOKYMEHTA,

— B opme ayanodaiina,

— B 1eyaTHOU opMe Ha si3bike bpaiins.

st i1l ¢ HapyIeHUsAMH cllyXa:

— B TIe4aTHOM (opme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

Jist a1y ¢ HapyIIeHUsIMU OIIOPHO-/IBUTATEIBHOTO amapara:

— B I1e4aTHOU (opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA,

— B (opme aynuodaiina.

JlaHHBIIA TIepevYeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yYarOIIUXCSL.

3. OﬁpaSOBaTeJIBHbIe TEXHOJOInd, NMPUMEHACMbIC NPH OCBOCHHH JTUCIHMUIIMHBI

(MmoxyJs)
B xome wu3yuyeHus JUCUMIUIMHBI MPEAYCMOTPEHO MCIOJBb30BaHUE — CIEAYIOIIHUX


https://biblioclub.ru/index.php?page=book&id=429184

0o0pa3oBaTeNbHBIX TEXHOJOTUH: JIEKIMH, NPAKTUYECKUE 3aHATHs, NpobiieMHOe oOyudeHue,
MOJIYJIbHAsE TE€XHOJIOTHS, MOJATrOTOBKA MHCHMEHHBIX AHAJTUTHUYECKUX pPadOT, CaMOCTOSITeIbHAs

paboTa CTyIeHTOB.

Cem | Bup 3anarus Hcnons3yeMbie HHTEpaKTUBHBIC 00pa30BaTEIbHBIC Komaec

ecTp TEXHOJIOTHH TBO
4acoB

2 JlaGopatopubie | HacneposaHue 2
3aHATHUA Monnmopdursm 2
MHKancynauma 2
NumPy 8
Hmoeo: 14

KoMIIEeTEHTHOCTHBIM MOAXOA B paMKax IPENOAABAHMS AWCLUILIMHBI PEAIN3yeTCsl B
UCIOJIb30BAHUN WHTEPAKTUBHBIX TEXHOJOIMH M aKTUBHBIX METOJIOB (IIPOEKTHBIX METOMMK,
MO3rOBOr0 INTypMa, pa30opa KOHKPETHBIX CHUTyalluii, aHajlu3a [eJaroruyeckux 3ajad,
MeIarOrmYecKoro SKCIEPUMEHTa B UHBIX (POPM) B COUETAHUU C BHEAYIUTOPHON pabOTOM.

WHdpopMallMOHHbIE  TEXHOJOTMM, TNPUMEHSEMble MNP  HU3YYEHUH  JUCLUIUIMHBIL:
UCTOJNBb30BaHWE  HMH()OPMAIIMOHHBIX  PECypCcoOB,  JOCTYMHBIX B  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHON ceTH MHTepHeT.

AnantuBHbIe 00pa30BaTENIbHbIE TEXHOJIOIUH, IPUMEHSIEMbIE IPU U3YYEHUHU AUCLUILIINHBI
— A JIALL C OIPAaHMYEHHBIMU BO3MOXHOCTSAMH 3J0pPOBbS IIPEAYCMOTPEHA OpraHu3alus
KOHCYJIbTAallMii ¢  HCHOJB30BAHHMEM  DJEKTPOHHOH  TOYTBI M WHGOPMAIMOHHO-
KOMMYHMKAI[MOHHOH Cpezbl By3a.

9. OueHouyHble cpeacTBa IS TeKYLIero KOHTPOJSl  YyCIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTaAllun

OrneHOUYHBIC CpEACTBA MPEIHA3HAUCHBI IS KOHTPOJS M OIICHKH 00pa30BaTEIbHBIX
JOCTHKEHUN O00ydJarolnuXcsi, OCBOMBIIUX TMporpammy yudeOHOW aucuurinasl «Teopus u
TEXHOJIOTUU HH(POPMAITIOHHOTO TTOUCKA.

OrneHoUYHBIE CpEACTBA BKIIIOYAET KOHTPOJbHBIE MaTepHalbl I MPOBEACHUS TeKYIero
KOHTPOJIs1 B (opme mecmosvix 3a0anutl, O0KIA0A-Npe3eHmayuu no HpoOIeMHbLIM BONPOCAM,
PA3HOYPOBHEBHIX 3A0AHULL, PONEBOl USPbl, CUMYAYUOHHLIX 3a0ad W TIPOMEXKYTOYHON aTTecTalll B
dbopMe BOIPOCOB U 3aIaHUH K 3aUETy.

CprKTypa OLCHOYHBIX CPEACTB 1JIsA TeKlelef/i Hu l'lpOMe)KyTO‘-IHOi/i aTrecranum

No HaumeHnoBanue o11eHOYHOTO
/m CpeICTBa
Kon u HaumeHoBaHue
PesynbraTe! 00y4eHUs . IIpomexyTou
HWHIUKaTOpa Texyuuit a
Hast
KOHTPOJIb
aTTecTalys
1. HIIK-5.1. Aramusupyet 3HaeT MeCTO aHamu3a IOCTaBICHHBIX (OMpoc 1Mo Bomnpoc Ha
MIOCTaBJICHHBIC 33/1a41 U 3aj1a4d, BBIOOpAa UII WX pEIIeHHs [TeMe, 3ager 1-30
BBIOMPAET JUIsl UX PEIEHUs] COBPEMEHHBIX METOJIOB DPa3paboTku U [maboparopHa
COBPCMCHHBIC MCTO/IbI peanu3zanuu aJIrOpUTMOB [ paboTa
pa3paboTKK U peanu3alnn MareMaTHYeCKMX Mojeleli Ha 0ase
IrOPUTMOB MATEMATUYECKUX | g3plKOB M MAKETOB  IPHUKIAJHBIX
Mojieneit Ha 6a3e S3bIKOB U [IPOrPAMM MOJETHPOBAHHS
MaKeTOB MPUKIIATHBIX
MIPOrpaMM MOJAETUPOBAHUS




Ne HanmMeHnoBaHue 01IeHOUHOTO
/i cpeAcTBa
Kon n HaumeHOBaHue
Pesynbratel 00yueHus . IIpomexxyTou
HHJHUKaTOpa Texymmit st
KOHTPOJIb
aTTecTanus
Bnameer mnpaxkthueckumu —HaBbelkamu | Ompoc mo | Bompoc Ha
aHanusa TeMe, 3auet 1-30
TIOCTaBJICHHBIX 3amadn, BBIOOpA naGoparop
JUISL IX PEIICHHUS COBPEMEHHBIX Has
METOJIOB pa3pabOTKU H
pabora
peanuzanun JITOPUTMOB
MaTeMaTHYeCKHX Mojeneii Ha 0ase
SI3BIKOB ¥ [TAKETOB  MPHKJIJHBIX
MIPOTPaMM MOJETHPOBAHUS
YMeeT NpUMEHATh Ha MpakTHKe HaBblku | Ompoc mo | Bompoc Ha
aHaIn3a IOCTaBJICHHBIX TEeMe, 3ayet 1-30
3a7aqM,  BBIOOPA | jaGopatop
JUIA  MX  PCNICHHA  COBPEMEHHBIX | .o
METOJIOB
pabota
pa3paboTKu U peann3aly aIrOpUTMOB
MaTeMaTHYecKuX Mojened Ha 0Oase
S3BIKOB WM TIAKETOB  TPHKIAJHBIX
MIPOTPaMM MOJEIMPOBAHUS
2. UIIK-5.2. PazpabarsiBaer | 3HaeT B paMKax IOCTABICHHON 3aJaqu Onpoc mo | Bompoc Ha
YHCIICHHBIE METOJIBI U | pOJIb YUCIEHHBIX METOAOB U Teme, 3ager 1-30
QITOPUTMBI I peanu3alliil | adrOpUTMOB JJIS peaau3aluu naGoparop
BBIYHCITUTEIBHBIX BBIYUCIHUTENIBHBIX 3KCIIEPUMEHTOB, Has
9KCIEpPUMEHTOB, OCHOBAHHBIX | OCHOBAaHHBIX HA MaTEMAaTHYECKUX 5
. aboTta
Ha MaTeMaTHYECKUX MOJENIAX | MOMAEIIX SBJICHUM M IIPOIECCOB B p
SBICHWA W TIPOLIECCOB B | OOJACTSAX €CTECTBEHHBIX U
00JacTAX ECTECTBEHHBIX U | T'yMaHHMTAapHBIX HayK
TYMaHUTAPHBIX HAYK VMeer B paMKax IIOCTaBJICHHOU 32891 Ompoc no | Bonpoc Ha
MIPUMEHSTH YHUCIICHHBIE METOIBI 1 Teme, 3ager 1-30
ITOPUTMBI JJISl peaIn3aniuy naGoparop
BBIYMCIIMTEIBHBIX SKCIIEPUMEHTOB, Has
OCHOBAHHBIX Ha MaTeMaTHYECKHUX
. pabora
MOJIEIISAX SABJICHUH U MPOIIECCOB B
OO61acTsIX €CTECTBEHHBIX T'YMaHUTaPHBIX
HayK
Brnageer B pamkax nocraBieHHoM 3agaun | Onpoc mo | Bompoc Ha
MIPAaKTHYECKUMH HaBbIKAMHU YUCICHHBIX | Teme 3ager 1-30
b
METOJI0B H alrFOPUTMOB /I PEATH3ALMH | jaGopatop
BBIYMCIIMTEIBHBIX SKCIIEPUMEHTOB, Has
OCHOBAHHBIX Ha MaTeMaTHYECKUX
. pabora
MOJIETISIX SIBICHUH U TIPOIIECCOB B
00JIaCTSAX €CTECTBEHHBIX
TyMaHUTApHBIX HayK. SIBIEHUHN U
TIPOIECCOB B OOJIACTSIX €CTECTBEHHBIX U
T'YMaHHUTApHBIX HayK

TunoBble KOHTPOJIbHbIC 3aJaHMSA WJIH HMHbIe MaTepHaJbl, HEOOXOAUMBbIC IJsl OLEHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIHM) ONbITA JAEATEIbHOCTH, XaPAKTEPH3YIOIIMX JTAIbI
(opMupoBaHUs KOMIIETEHIIHIT B Ipolecce 0OCBOCHHUsI 00pa30BaTe/IbHON NMPOrpaMMbl

Tembl 6vicmynnenuii K Kpy2iomy cmon

1. Hacnenosauue
2. Tlomumopduzm

3. Hukancynsmus
4. NumPy

3a4eTHO-3K3aMeHAIlHOHHBIE MATEPHAJIBI VIS IPOMEKYTOYHOM aTTecTanuu (3a4er)




o

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

21.
22.

23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.

[TonsiTne oObekTa. XapakTepHble cBoiicTBa 00beKkTa. Kak 310 ucnonbzyercs B OOIL
Crtpykrypa 006bekTa. Kak ycTpoeH 00BEKT C T.3. pean3aliy B SI3bIKE
porpaMMHupoBaHus (IpUMEDP IS JIFOOOTO SI3bIKA).

Krnaccel 00BEKTOB — 4TO 3TO TaKOE U KaKYI0 3a/1a4y OHH pemaroT? Yto Takoe
METaKJIacchl?

4. CTpyKTYypHbIE OTHOILICHUS MEXKTy 00bEKTaMH - Kakue ObIBAIOT U B YEM
3aKIJII0YaroTes’?

Uto Takoe accolMaTUBHBIN KJacc (KJ1acc-accoluanus), Kakyro 3ajady OH pemraer?
CoObiTHs — uTo 3T0 Takoe? Kakue Buabl cOOBITHI MOXKeTe Ha3BaTh? Kakum oOpazom
pacmpocTpaHsieTcss HHpopMaIus o coobTun?

KocBenHnas pekypcus mpu pacnpocTpaHeHHH COOBITHI — Kakue mpoOaemMbl OHA
BbI3bIBaeT? Kakue cymecTByroT criocoObl n30eratb KOCBEHHOW peKypcuu?

Bpems OO-cuctemsl — U3 yero oHo obpasyercsa? Kakue 31ech ecTh HarpaBiIeHUs
cnenuanuzanuu OO-cucteM 1o cnoco0y OpraHu3alui UX BpEMEHN?

13 yero ckiaabiBaeTCsl COCTOSIHUE cucTeMbl? Kak 3TO OHATHE CBSI3aHO CO CTEIIEHBIO
CJI0KHOCTH CUCTEMBI?

Kak u 11 yero npumeHseTcst IPUHLUI TPaH3aKIHA?

OOBEKT KaK COBOKYITHOCTb CITy0/CEepBHCOB.

Uto coboii mpencTaBisieT MHTEPQEc/ mpoToKon 00beKTa?

3aueM Hy)KHA WHKaICYJISIus?

Kakue B OOII cymiecTBytoT 06J1aCTH BUAUMOCTH U YEM OHM OTIIMYAOTCS?
OTtHoteHue 060011IeHNs 1 CBOMCTBO HACIEIOBAaHUS — YTO 3TO U KaKyl0 33/1auy peuiaer?
B uém pazHuma Mex 1y moaxoaaMu pa3paboTKy "OT KOHKPETHOTO K abCTpakTHOMY" 1
"OT aOCTPaKTHOTO K KOHKPETHOMY""?

MHO0x€eCcTBEHHOE HaclIeJ0BaHUE — UTO 3TO U Kakylo 3a1auy pemaer? K kakoro poaa
npobiieMaM MOKET IPUBOIUTH?

CgoiicTBO noaumMopdusmMa — Kak padoTaeT U KaKyro 3a/1auy pemiaeT?

Kak MmexanusmmnonumMopdusma peannsyercs B S3bIKaxX MPOrpaMMHUPOBaHUs?

Kax monmumophu3m WILTIOCTpUPYET Pa3HUILY MEKTYy OTIIPABKON COOOIICHUSI OOBEKTY U
BBI30BOM €ro MeToa’?

Uro Takoe aOCTpaKkTHBIN MeTO?

Kakue orpannueHus HaKIaIbIBAIOTCS Ha KIIACC, COAEpKAIINNA aOCTPAKTHBIE METOIBI?

Yro Takoe kiacc-uHTEpPeiic (MHTepdENCHBIN Ki1acc), KaKkyro 3a/1auy peraer?

Bcerna nmu nocratouHo ogHOro MHTEp(ENCHOro Kiacca B uepapxuu?

[Mpununst SOLID. S — npuHunn equHCTBEHHON OTBETCTBEHHOCTH, B UEM 3aKIIF0UACTCS
¥ 4YeM MOTHUBHUPOBaH?

[Mpununs SOLID. O — npuHIUI OTKPHITOCTH (JUIs pacIIMPEeHNs )/3aKpBITOCTH (1151
MOJU(HUKALMN), B YEM 3aKJIFOYAETCS M YeM MOTUBHUPOBAH?

[Mpuammer SOLID. L — npuHIun moactaHoBKY JINCKOB, B 4éM 3aKTIOYACTCS U YeM
MOTHUBUPOBAH?

[Mpuntunet SOLID. | — npuntun pa3aenenus naTepdericoB, B 4€M 3aKIII0YACTCS U YeM
MOTHUBUPOBAH?

[Mpuatuner SOLID. D — npuHIMN HHBEpCHU 3aBUCHMOCTEH, B YEM 3aKITFOYASTCS U 4eEM
MOTHUBUPOBaH?

[TapagurMsl IpOrpaMMHUPOBAHMS — YTO 3TO, U B 4éM 3akiroyaercss OO-napangurma? B
4E€M OTJINYME OT APYrUX Mapagurm?

YPOBHU MOJIETHPOBAHUS — UTO TAKOE KOHLENTYyabHas, Jorudyeckas U puznyeckas
moznenu? I'ne 3necs mecto OOII?

CtpyKTypHasi U AMHAMUYECKasi MOJIEH CUCTEMBI — UTO Ka)KJasi U3 HUX ONKCHIBAET?
[Tatrepubl OO-ipoekTUpOBaHus. 3a4eM OHM HYKHbI? Kakue npumepsl Moxxere
npuBecTU?

ITo xax 0¥ TeMe BBITIONHAETCS U 3aluiaeTcs JaboparopHas padota. s mnomycka k

HpOMG)KYTOqHOﬁ arrecTaluu CTYACHT NOJDKCH NPCACTABUTH OTYCTHI 1O BCCMY LUKITY

3alluIg

€HHBIX JJaOOPaTOPHBIX PadoT.



KpuTtepun oneHuBanus pe3yJibTaTOB 00y4eHUs!

Ouenka Kpurepun olieHUBaHMs 110 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCIy’)KUBAC€T CTYICHT, OCBOMBIIMN 3HAHHS,
Beicoxkwmii YMEHHUS, KOMIIETEHIIMM W TEOpPETUYEeCKUid MaTepuan Oe3 mpolenos;
YPOBEHb «5» BBIMIOJITHUBIIMK BCE 3aJlaHMs, MPEIyCMOTPEHHbIC y4eOHBIM IUIAHOM Ha
(oTM4HO) BBICOKOM  Ka4eCTBEHHOM  YPOBHE; NPAaKTHYECKHE  HABBIKM
npodeccHoHaIBHOTO MPUMEHEHUSI OCBOCHHBIX 3HAHMIA CHOPMUPOBAHEL!
C . OLICHKY «XOpOLIO» 3aCiy)KHMBaeT CTYIEHT, MPAKTUYECKU MOJHOCTHIO
Pt OCBOMBIIMW 3HAHUS, YMEHHS, KOMIICTEHIIMM M TEOPETHYSCKHIA
YPOBEHB «4»
Marepuall, y4eOHble 3aJaHUsl HE OICHEHBI MAKCHMATIbHBIM YHCIOM
(x0p0t0) 0asIoB, B OCHOBHOM C(hOpMHUPOBAII PAKTUIESCKIE HABBIKHL.
Moporoei OLIEHKY <<leOBJIeTBOpI/ITej'IBHO>> 3aCIIy’)KUBae€T CTYAEHT, YaCTHYHO C
npo0GenaMM  OCBOMBIUMI  3HAHWS, YMEHHUS, KOMIETEHIMH U
JPOREHb G TEOpPEeTHYECKHH MaTepuan, MHorue ydeOHble 3amaHus Jub0 He
(yzmoBierBopute
BBIMIOJHWI, 7100 OHM OLICHEHbI YMCIOM OawioB OIM3KUM K
TEHO) MHHHUMAaJIbHOMY, HEKOTOPBIE IPAKTHYECKHE HaBBIKH HE CHOpMHUPOBAHEBL
MuUHUMaNBHBI | OLEHKY «HEYIOBIETBOPUTEIHHOY 3aCITYKUBACT CTYACHT, HE OCBOMBILUI
YPOBEHB «2» 3HAHMA, YMEHHS, KOMIIETCHIIMH U TEOPETUYECKUil MaTepual, ydeOHbIe
(HEy/ZIOBNIETBOPH | 3aJaHWs HE BBIOJIHWI, IIPAKTUYECKUE HAaBBIKH HE COPMHUPOBAHBI.
TEJTBHO)

U JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI BBIOMPAIOTCS C YYETOM HX
WHIUBUAYAIbHBIX ICUXO0(QU3HUECKUX 0OCOOCHHOCTEH.

— TpU HEOOXOJWMOCTH HMHBAIHMAAM U JIMIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU
3I0POBBS IPEAOCTABIISAECTCS JOTOJHUTEIBHOE BPEMS JJIs MOJrOTOBKH OTBETA HA SK3aMEHE;

— IIPU MPOBEJICHUH MPOLETYPHI OLIEHUBAHUS PE3yIbTATOB 00yUEHHs] HHBAINIOB U JIMIL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBSI TIPEAYCMATPHBACTCSI UCTIONH30BAHNE TEXHHMUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU 37I0POBbSI
W WHBAIUAOB TNpOIEAypa OICHUBAHUS pPE3YJNbTaTOB OOYYEHHS 1O JHCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa oneHMBaHUsI PE3yNbTAaTOB OOyUYEHHs] WHBAIHMOB U JIMI[ C OTPAHWYCHHBIMU
BO3MOKHOCTSIMM  3/I0pPOBbsI 110 JUCHMIUIMHE (MOAYJIO) TpeaycMaTpuBaeT NpeaoCTaBICHHUE
uHpopManui B (opmax, aganTUPOBAHHBIX K OTPAaHHUYEHHSIM WX 370POBbS W BOCIPHUSATHS
MHpOpMAIHH:

Jist it ¢ HapyIISHUSIMA 3PEHUST:

— B [I€4aTHOU (hopMe YBEIMYECHHBIM HIPU(TOM,

— B (hopMe DIEKTPOHHOTO JOKYMEHTA.

JUnist U1 ¢ HapyIIeHUsIMH CiTyXa:

— B IIe4aTHOU (opme,

— B (hopMe 2IEKTPOHHOTO JOKYMEHTA.

JJist AT ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO amiapara:

— B I1e4aTHOU (opme,

— B (hopMe 2IeKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepedYeHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

5. [lepeyeHb yueOHoii JuTepaTypbl, HHPOPMAIHOHHBIX PECYPCOB M TEXHOJIOT Hii
5.1. YueOHasi auTepaTypa

5.1.1. OcHoBHasi IuTEpaTYpa:
1. Cesepenc, U. Beenenue B mporpammupoBanue Ha Python [Dnexkrponsnsriii pecype] / Y.



CesepeHc. - 2-¢ u3., uctp. - M. : HattmonanbHbid OTKPBITEIN YHUBEPCUTET
«MHTYUT», 2016. - 231 c. - https://biblioclub.ru/index.php?page=book&id=429184

2. Python : xypc/.--M.:, 2016. - 179 c. : un. [Dnexkrpounslii pecypc] : kypc / H. A.
Xaxaes. - 2-e u31., ucrpas. - M. : Harmonanbuelid OTKPBITBIH Y HUBEPCUTET
«HMHTVYHUT», 2016. - 179 c. - https://biblioclub.ru/index.php?page=book&id=429256.

3. Vac, M. Python u ananu3 ganHsix [ DaekTpoHHBIH pecypc] — Mockaa : JIMK Ilpecc,
2015. — 482 ¢. — Pexum nocryna: https://e.lanbook.com/book/73074. — 3ari1. ¢
JKpaHa.

4. 3n06un I'.I' TIporpammupoBanue Ha si3pike C++ B cpene Qt Creato / /1.A. Koctiok,
A.C. UmbIxano u ap. - 2-e 3., ucrp. - Mocksa : HarmonansHeiid OTKpPBITHIHA
Yuusepcurer « MHTYUT», 2016. - 716 c. — Pexum goctyna
http://biblioclub.ru/index.php?page=book&id=428929

5.1.2. lonojiHUTE/IbHAS JTUTEPATYPA:

1. TIpakTUKyM [0 aIrOPUTMH3AIKMU U TIPOrpaMMUpoBanuio Ha Python: kypc /. - - M.: ,
2016. - 179 c.: . [Dnekrponnsiii pecype] : kype / M. A. Xaxaes. - 2-¢ U3/1., HCIIPaB.
- M.: Hattmonanensiit OTkpeiTeiii Yuausepcuretr « MTHTYUT», 2016. - 179 c. -
https://biblioclub.ru/index.php?page=book&id=429256.

2. Yac, M. Python u ananu3 gansbIx [DaekTpoHHbIH pecypc] — Mocksa: JIMK Ilpecc,
2015. — 482 c. — Pexwum poctyna: https://e.lanbook.com/book/73074. — 3armn. ¢
JKpaHa.

3. Bummnsikos P.1O., Amepxano P.P. (Ne5044-1) PykoBoACTBO K BBIIOTHEHHUIO ITUKIIA
naboparopHbix padot no gucnumiuHe "Ilporpammuposanue” Y. 1. -- Taranpor: U3 a-
B0 ODVY, 2013. -- 65 c. (3neKTpOHHAs KOIIHS)

4. BumnsikoB P.1O., Amepxanos P.P. (Ne5044-2) PykoBoaCTBO K BBINOJIHEHUIO 1IMKJIA
nabopaTopHbIX padboT no aucuuiuinHe "[IporpammupoBanue” Y. 2. -- Taranpor: W3-
BO IODVY, 2013. -- 65 c. (31eKTpOHHas KOMHSI)

5. Meronnyeckne peKOMEHJallUU 110 OpraHU3aluu CAMOCTOSATENIBbHOM PaboThI
CTY/ICHTOB, YTBEPKJCHHbIE Kaeapoil BEIUNCIUTEIbHON MaTEMAaTHKHU U
uH(popmatuku, npotokoa Ne 14 ot 14.06.2017 r.

5.1.3. YueOHO-MeTOIUIeCKast TUTepaTypa

1. Meroanyeckue peKOMEHIAIMK 10 OpraHU3alMK CaMOCTOSITETbHON paboThI
CTYJEHTOB, YTBEpPXkACHHbIE Kadeapoil BBIYUCINTEIbHON MaTEMaTUKH U
uHpopmaTuku, nporokoi Ne 14 ot 14.06.2017 r.

5.2. llepuoanueckas JuTepaTypa
HE MpeyCMOTpeHa

Vkasvisaromess  newamuvle  nepuoouueckue uzdawusi uz  «llepeunss newamuoix
nepuoouyeckux — uzoaumui, xpawsawuxci 6 ¢onoe Hayunou  oubruomexu  Kyol'Vy

https://www.kubsu.ru/ru/node/15554, U/Unu  SNEKMpPoHHble NepuoouUdecKue U30aHus, C
YKazanuem aopeca catma 31eKmpoHHOU 8ePCUll JHCYPHALA, U3 6a3 OAHHBIX, OOCMYN K KOMOPbIM
umeem Kyol'y:

1. Basel gauaeix komnanuu «Mct Beroy http://dlib.eastview.com
2. DnextponHas oudanoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchbl, B TOM 4HCJie COBpeMEHHbIe MPogecCHOHAIbHBIE 0a3bl
JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI

J1eKTPOHHO-0ubInoTeuHbIe cucTeMbl (IBC):

1. DBC «OPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BDBC «BOOK .ruy» https://mwww.book.ru



https://biblioclub.ru/index.php?page=book&id=429184
http://biblioclub.ru/index.php?page=book&id=428929
https://www.kubsu.ru/ru/node/15554
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https://grebennikon.ru/
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http://www.biblioclub.ru/
http://www.book.ru/

4. OBC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHDB» https://e.lanbook.com

IIpodeccnonanbHbie 0a3bI JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexrponnas 6uoanorexa (HIB) http://www.elibrary.ru/
6. IloJHOTEKCTOBBIE apXMBbI BEAYIIUX 3a1aIHBIX HAYYHBIX XKypHAJIOB Ha Poccuiickoit
wiargpopme HayuHbIX )xypHasoB HOMKOH http://archive.neicon.ru
7. HaumoHanpHas 3J€KTpOHHas OuONHMOTEeKa (IOCTYHm K DJIEKTPOHHON OMOIHoTeKe
muccepraiuii Poccuiickoit rocymapersenton ouonuoreku (PT'B) https://rusneb.ru/
8. Ilpesumentckas 6ubmuoreka uM. b.H. Enpruna https://www.prlib.ru/
9. DnekrponHas koyekus Okcdopackoro Poccuiickoro @onma
https://ebookcentral.proguest.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. "Jlekropuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas uHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

o wbnE

HNudopmanuoHHble CIPABOYHbIE CHCTEMBbI:
1. Koncynbrant [Tnroc - cipaBodHast paBoBasi CUCTEMa (JOCTYII IO JIOKAJLHOM CETH C
KOMITBIOTEPOB OUOIMOTEKH )

Pecypcobl cBoGOAHOTO 10CTYNA:

1. AMepuKaHCKas MaTeHTHas 0a3a gaHHbIX Nttp://www.uspto.gov/patft/

2. TlomHble TeKCTHI KaHaACKKUX nuccepTanuid http://www.nlc-bnc.ca/thesescanada/

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

4. MMHUCTEpPCTBO HayKH U BhIcIIero oopazoBanus Poccuiickoii deneparyu
https://www.minobrnauki.gov.ru/;

5. ®enepanpHblil mopran "Poccuiickoe odpazosanue" http://www.edu.ru/;

6. HMudopmanmonnas cuctema "EnuHoe okHO A0cTyma kK o0pa3oBaTelbHbIM pecypcam”
http://window.edu.ru/;

7. Enunas xoytekuus mudpoBeix 00pazoBaTenbHBIX pecypcos http://school-
collection.edu.ru/ .

8. ®enepanbHbIi HEHTP UHPOPMALIMOHHO-00PA30BaTENbHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoekt I'ocynapcTBeHHOTO MHCTUTYTA pyccKoro si3bika uMenu A.C. [lymkuna
"O0pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uHpopMarmonHsiii moptai "Pycckuii s3pik" http://gramota.ru/;

11. Cmyx0a TeMaTHUECKHX TOJIKOBBIX ciioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONe MK http://dic.academic.ru/;

13. OO0pa3oBatenbHbli optan "Yueba" http://www.ucheba.com/;

14. 3akonompoekT "O06 o6pa3zoBanun B Poccuiickoit @enepanun’. Bonmpockl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBbIE 3JIEKTPOHHBIE 00pa3oBaTeJbHbIe H HH(POPMALIMOHHBIE PeCypPChl
KyoI'Y:
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1. Cpena MoayinbpHOTO quHaMu4eckoro ooyuenus http://moodle.kubsu.ru

2. ba3a yueOHBIX TIIaHOB, Y4€OHO-METOINYECKUX KOMIUIEKCOB, MyOINKaIUi 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubanorexa nHPOPMALMOHHBIX pecypcoB Kadeapbl HHPOPMALUOHHBIX
oOpa3oBaTenbHbIX TeXHOJIOTHH hitp://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB nokymenToB KyoI'V http://docspace.kubsu.ru/

5. DnexTpoHHBIE O0Opa3oBaTeslbHBIE Pecypchl Kadeapsl WHGOPMAIMOHHBIX CHCTEM H
TexHoJoruii B obOpazoBanuu KyOI'Y wu nHayuno-meromuueckoro sxypHama "IIIKOJIBHBIE
I'OAbI" http://icdau.kubsu.ru/

6. Meroauyeckue yKa3aHHMf [Jisi O0YYAIOIIMXCS 10 OCBOCHHI0 JTUCHUILINHBI
(MmomxyJis)

s ocBoeHWs yd4eOHOro wmaTepuana CTYIASHTY HEOOXOAUMO O3HAKOMUTBHCS CO
CTPYKTYPOH Kypca M METOJIMKOW OBJAJCHUS MaTepuanioM. Bech Kypc MOCTPOEH OT MPOCTOrO K
CIIOKHOMY, U KaXJas €ro TeMa OCHOBaHA Ha MaTepuajax MNpeIbIAyluX TeMm. B 3To cBs3u
CTYICHTY HEOOXOAMMO HE TepsATh JIOTUKY Kypca U CTpOro ed cieioBatb. B nexknnoHHOM
Marepuaie JalTcs, Kak MpaBUiIO, TEOPETUUYECKUE CBEICHHUS, KOTOpPHIE PACKPHIBAIOTCS Ha
MpaKTUYEeCKUX mpumepax. [l 3akperuieHuss TEOPEeTUYEeCKHX 3HAHUW CTYIACHT IMOJIy4aeT
WHJIMBUIYAIbHOE 3aJaHME K  IHUKIy Ja0OpaTOpHBIX  paboT,  KOTOPBI  OXBaThIBAET
BecbTeOpeTHUeCKU Matepuan. Kaxkmas saboparopHas paOOThl 3allUIIAETCS IO  Mepe
BBITIOJIHEHUS. Takum 0Opa3oM, BBITIOJIHSS BECh LUK J1a00OpaTOPHBIX padoT, CTYACHT MOJIy4aeT 1
OCBaMBaeT 3HAHUSA B COOTBETCTBHM C KOMIETCHUUAMHU Kypca. [lo BBICTyIIIEHUSIM Ha KPYTJIoM
CTOJI€ C TIPEMO/IaBaTeNIEM COTJIACOBBIBAETCS TEMAa BBICTYIUICHHUSI U TOTOBUTCS CaAMO BBICTYILICHHE.
Bo Bpemst Tekyiieil aTrTecTalii MOTYT MPOBOJUTHCS KOHTPOJBHBIE OMPOCHl MO HAYUTAHHOMY
TEOPETHYECKOMY U MTPAKTUUYECKOMY MaTepHally.

B ocBoenun JUCHUIITIMHBI MHBAJIMJIAMH W JIMOAMU C OTPaHUYCHHBIMU BO3MOXKHOCTIAMU
310pPOBbA OOJIBIIIOE 3HAYCHHE HMEET HHAUBUAYyaJIbHAA yqe6Ha$1 pa60Ta (KOHCy.]'IBTaI_II/II/I) -
AOIOJTHHUTEIBHOC PA3BACHCHUC y‘-IC6HOl"0 Marcpuaia.

I/IHI[I/IBI/II[yaJ'IBHLIC KOHCYJIbTalUM 110 TPCAMETY ABJIIFIOTCA  BaXHbBIM (baKTOPOM,
CHOCO6CTBy1—OIIII/IM HHAUBUAYaJTIU3allun 06yqu1/I${ 1 YCTAHOBJICHHUIO BOCIIMTATCJIbHOTO KOHTAKTa
MCXKAY MNpernoAgaBarciieM H 06y‘IaI-OH_[I/IMC$[ HHBAJILJIOM WJIKA JIMOOM C OI'pPaHUYCHHBIMU
BO3MOXXHOCTAMHU 3J0POBbA.

7. MaTtepuaibHO-TEXHUYECKOE o0ecnevyeHue o JUCHUNInHe (MOIYJII0)

HanmeHoBaHuMe crieruanbHbIX OcHalIeHHOCTh CHEHaTbHBIX [epeyeHnb JIMIIEH3MOHHOTO
NIOMELCHUH OMEUICHUI MIPOrPaMMHOTO 00eCTIeYeHUS

YueOHbIe ayIUTOpUHU i | Mebenb: yueOHas mebens CUCTEMBI IPOTrPAMMMPOBAHUS Ha
MIPOBEJICHUS 3aHATUN JIEKITMOHHOTO | TeXHHUYECKHe CpecTBa OOYICHHUS: s3pikax C++ um Object Pascal ¢
tuna (aya. 303 H, 308 H, 505 H, | skpaH, mpoeKTOp, KOMIIBIOTEP BO3MOXKHOCTBIO
507 H). MHOTOII0JIb30BATENLCKOI paboThI
YueOHbIe ayIUTOpUU i | Mebenb: yueOHas mebes CUCTEMBI IPOTrPAMMMPOBAHUS Ha
MPOBEICHUS 3aHATHIA ceMHuHapckoro | TexHnueckue cpeacTBa oOydeHus: s3pikax C++ m Object Pascal ¢
THIIA, T'PYIIIOBBIX U | 3KpaH, IPOEKTOP, KOMIBIOTED BO3MOXKHOCTBIO
WHJMBHIYaJIbHBIX ~ KOHCYinbTauui, | OOopynoBaHue: MHOTOII0JIb30BATENILCKOM PabOTHI
TEKYILEro KOHTPOJIS "

MPOMEKYTOUHON aTTeCTallud ayn.
301 H, 309H, 316 H, 320 H, 108C

VYueOHble ayJIUTOPHN st | MebGenb: yueOHas Mebenb CHCTEMBI TPOTrPaMMHpPOBaHUs Ha
npoBezieHus 1a0opaTopHbIX pabor. | TexHnueckue cpencTBa 0OyueHHUs: s3pikax C++ um Object Pascal c
Jlabopatopust (ayn. 301 H,309H, | skpaH, IpoekTop, KOMIBIOTED BO3MOKHOCTBIO

316 H, 320 H). O6opynoBaHue: MHOTOTIOIIH30BATEILCKON PabOTHI

Jns  caMoCTOSATeNbHOW — paboThl  OOY4YaIOUIMXCS  HPEAYCMOTPEHBI  MOMELICHHUS,
YKOMITJIEKTOBAHHbBIE CHEIMATN3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHOW TEXHUKOM ¢
BO3MOKHOCTBIO MOJKIIOUEHUSI K ceTu «MHTepHEeT» M o0ecreyeHneM IOCTyIa B 3JIEKTPOHHYIO


http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

nH(pOpPMaMOHHO-00pa30BaTEIBLHYIO CPEly YHUBEPCUTETA.

HaunmMeHoBaHue noMemeHui Jis
CaMOCTOSATENFHON PabOTHI
o0ydJaromuxcs

OCHaIlIEHHOCTh IMOMEIICHUH IS
CaMOCTOSTENTFHON PadOTHI
00yJaromuxcs

HepequL JIMIOCH3HUOHHOI'O
MmporpaMMHOTO obecnieueHus

Ilomewmienne nis caMmoCTOATENBHON
paboThI 00yJaromMXCsl (YUTATBHBIN
3an Hayunoit 6nbimorekn)

Meobenb: yaebras mebenb
KommnexT cneunannzupoBaHHON
MeOen: KOMITBIOTEPHBIE CTOJIBI
O0opynoBaHue: KOMITBIOTEPHAS
TEXHHUKA MOKII0YCHHEM K
nH}popMannoHHO-
KOMMYHUKAIIMOHHON CETH
«VHTEpHET» U TOCTYIIOM B
ANIEKTPOHHYIO UH(POPMAITMOHHO-
00pa30BaTEIBHYIO CPEIY
00pa3oBaTeIbHOM OpraHu3alyy,
Be0-KamMepbl, KOMMYHHKAIIHOHHOE
obopyaoBaHue, 00eCIeYHBaOIIEe
JIOCTYII K CETH HMHTEPHET
(poBOIHOE COCIMHEHUE U
0eCIpPOBOTHOEC COCTMHEHHUE T10
texuojorud Wi-Fi

JlocTyn neyaTHBIM U 3JI€KTPOHHBIM
MH(OPMALMOHHEIM pecypcam

IlomeleHue nus caMOCTOSTENIbHON
pabotsl obyuaromuxcs (ayn. 108C

MeGens: yueOHast mebens KommiekT
CTICIUATM3UPOBAHHON MeOeIH:
KOMITbIOTEPHBIC CTOJIbI
O6opynoBaHue: KOMIBIOTEPHAS
TEXHHKA C MOJIKITFOUCHUEM K
nHpopMaIMoHHO-
KOMMYHUKalIUOHHOM CETH
«HTEpHET» U JOCTYIIOM B
ANIEKTPOHHYIO HHPOPMAITHOHHO-
00pa3oBaTeNbHYIO CPEY
00pa3oBaTeIbHON OpraHu3aium, Beo-
KaMepbl, KOMMYHHUKaI{UOHHOE
o0opyznoBaHue, 00ecIeunBarolIee
JIOCTYII K CETH UHTEPHET (IIPOBOTHOE
COeIMHEHHUE U OECTIPOBOIHOE
coeaunenue o trexxonoruu Wi-Fi)

CucreMsbl IPOrpaMMHUPOBAHUS Hasl
3p1kax C++ u Object Pascal ¢
BO3MOYKHOCTBIO
MHOT'OII0JIb30BaTENbCKOH PabOTHI




