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1 Hesn u 3axa4M M3y4YeHUs JUCHHUILIMHBI (MOIYJIsST)

1.1 LHeab ocBOeHUN TUCHUILIMHBI: (HOPMUPOBAHKE CUCTEMBI TIOHATHH, 3HAHUHA, YMEHUN
U HaBBIKOB B OOJIACTH COBPEMEHHOTO MPOTPAMMHUPOBAHMS, BKIIIOYAIOIIEIO B CE0S METOIbI
IPOrpaMMUPOBAHUSA ~ MaTEMaTUYECKUX  BBIUMCIEHMH, MPOEKTUPOBAaHMS U  pealu3aluu
IPOrPaMMHBIX IPOJYKTOB, OCHOBAaHHbIE HA MCIOJIb30BAaHUU OOBEKTHO-OPUEHTUPOBAHHOMN
METO/I0JIOTHH.

1.2 3agpaum aMCUMIUIMHBI: oOeclieueHWe TIOHMMaHUs OCHOBHBIX IPUHITUIIOB
MPOrPaMMHUPOBAHUS MAaTEeMAaTUYSCKUX BBIUMCICHHNA B paMKax MapagurMbl OObEKTHONW MOICIH;
OCBOCHHE CHCTEMBl O0O0O3HA4YeHHH U Tporiecca OOBEKTHO-OPUEHTUPOBAHHOTO aHAIM3a;
MPHOOpPETEHUE HABBIKOB MPAKTHYECKOTO MPUMEHEHUSI 00BEKTHO-OPUEHTUPOBAHHOTO MOAX0/1a B
MIpOrpaMMHUPOBAaHUN MAaTEMaTUYECKUX BBIYMCICHUH Ha si3bike C++

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

JuctumiimHa  «CoBpeMeHHbIE METOJbl 00paOOTKH YHUCIIOBBIX JaHHBIX» OTHOCHUTCS K
gactd, (HopMHpPyeMOH y4aCTHHKaMH OOpa30BaTelIbHBIX OTHOMmIEHWH, biioka 1 "JlumcuurimHbI
(Momynn)" y4eGHOTO IiaHa, SBISIOMErocs cTpykTypHbIM anemerTom OOIT BO mno mpoduiio
«BpluucnurenpHble, TpOrpaMMHBIC, HH(MOPMALMOHHBIE CUCTEMBl W KOMIIBIOTEPHBIC
TexHoJorumy. CTyAeHThl JOJDKHBI ObITh TOTOBBI MCIOJB30BaTh IMOJyYEHHBIE B 3TOH oOnactu
3HAHUA, KaK IPU U3YyYCHUH CMEKHBIX TUCIHUIUINH, TaK U B MPO(ecCHOHAIbHON AESTeNbHOCTH.
JIJ1sl OTHOLIEHHOTO MIOHUMAHUS CIIENUaIbHOTO Kypca HEOOXOAMMBI 3HAHUS, YMEHHS U HABBIKH,
3QJI0)KEHHBIE B KypcaX TEXHOJIOTMI MpOrpaMMHUPOBAHUs, OCHOB KOMIIBIOTEPHBIX Hayk. B
COOTBETCTBUU € pabo4YnM y4yeOHBIM IJIAHOM JUCLHUIUIMHA U3ydaeTcs Ha 3 Kypce (6-0if cemecTp)
1o o4Ho# opMme oOyueHus. Bua npomexyTouHOl aTTecTaluu: 3a4er.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

WN3ydyenne paHHONW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuXxcsl CIeYIOIIX KOMIETEHIIHN:

KOH 1 HAMMCHOBAHUC I/IH}II/IKaTOpa* JOCTHXKCHUSA Pe3y.]'[bTaTI)I 06y‘-IeHI/I$[ 10 JTUCLMITJIMHEC
KOMIICTCHIIUH

[IK-1 Criocoben neMOHCTPHpOBaTh 0Aa30BhIE 3HAHWS MAaTEMATHYECKHUX M €CTECTBEHHBIX HAyK, OCHOB
MPOrpaMMHUPOBaHUs ¥ UHOOPMAITMOHHBIX TEXHOJIOTHI

[IK-1.1 Cnocoben pemarb akTyaiabHble M | 3HaeT (QyHIAMEHTAJIbHbIC IOHATHS B O00JacTH
BaXHBIC  3aau¥  (YHJAMEHTAIbHOW ¥ | MaTeMaTHYeCKUX W (WJIM) €CTeCTBEHHBIX Hayk,

NPUKJIJHON MaTEMaTUKU MIPOrpaMMHUPOBAHUS u UH(GOPMAIMOHHBIX
TEXHOJIOTHH.
Ymeer HaxoauTh, (HOPMYIUPOBATH U pelIaTh
CTaHJIapTHHIE 3a1aun B HAay4YHO

UCCIIEIOBATENIbCKOM JIEATENIbHOCTH B 00J1acTH
MaTEeMaTHKU ¥ POrpaMMHPOBAHUSI.

Bnageer  NpPakTUYECKMM  ONBITOM  HAy4dHO-
UCCIIEIOBATENILCKOM  I€ATENIBHOCTH B 001acTH
MaTEMaTHKHU ¥ IPOrpaMMHUPOBAHUSI.

[IK-1.2 JleMoHCTpHUpYyET HaBBIKM | 3HaeT 0COOEHHOCTH NIPOrpaMMHUPOBAHUSA
[POrPaMMHPOBAHMS  ITOATOTOBJIEHHBIX | MATEMATUYECKUX  BBIYMCICHHH  Ha  A3bIKax
QITOPUTMOB PEIICHUS BBIYMCIUTENBHBIX | BPICOKOTO YPOBHA.

3ajad, pagpa60TKH CTPYKTYPBI u YmMmeer nporpaMMHO pCaInN30BaTh
BBEIUHCIINTETbHBIN AJIITOPUTM, OTJIIagUuTh




KOIL 1 HAMMCHOBAHUC I/IH,HI/IKaTOpa* JOCTHKCHUSA
KOMIICTCHIIH

Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

IIPOrPaMMUPOBAHUS  PEJIALIMOHHBIX 0a3

JAaHHBIX, @ TAKXKC OKCICPTHBIX CUCTCM

IIPOrpaMMy M BCECTOPOHHE TECTUPOBATH €€.

Baageer HaBbIKaMM KOHTPOJISI MOTPEIIHOCTEN B
MPOLECCE BBIUUCICHUM.

IIK-5 CrocobeH uCIoJb30BaTh

COBPCMCHHBIC MCTOIBI

pa3paboTKu © peanu3aluu

KOHKPCTHBIX aJITOPUTMOB MAaTEMATUUYCCKHUX MO,Z[CJ'ICI‘/'I Ha 0a3e S3BIKOB MporpaMMupoOBaHus U
IMMAaKCTOB MPUKJIAAHBIX IMTPOrpaMM MOACIIUPOBAHUA

[IK-5.1 Amnanu3upyer TOCTaBJICHHBIC
3aaud W BbIOWpaer AdQeKTUBHBIC
MaTeMaTHYECKUE METOJIbI MIPHU CO3JIaHUH
AJITOPUTMOB " BBIYMCITUTEIBHBIX
MpOrpaMM Ui PEHICHUS COBPEMEHHBIX
3aJ1a4 MaTeMaTUKHA U MEXaHUKH

3HaeT CHMHTAaKCHC W CEMAHTHUKY OCHOBHBIX KOH-
CTPYKIIMH s3bIKA MPOTPAMMHUPOBAHUSA, Ha3Ha-
YeHUE W JISHCTBHE OCHOBHBIX IpoLEnyp U (yHK-
UMM CTaHJAPTHBIX OMOJMOTEK U  MOJyJen
CHUCTEMBI MPOTPaMMHPOBAHHS.

YMmeer Qopmanu3oBaTh 3a7adyy U COCTABHUTH
AITOPUTM €€ PELIEHNUs; BBIPA3UTh AJITOPUTM CpEll-
CTBaMHU S3bIKa MPOrPaMMHUPOBAHUSA; KOMIIUIUPO-
BaTh U UCIOJIHATH IIPOIPaMMY, I10JIb30BaThCS J10-
KYMEHTALUEH U CIIPAaBOYHON CUCTEMOM, TPaMOTHO

IPOEKTUPOBATb, JIOKYMEHTUPOBATh CBOIO
IpOrpaMMHYI0 pa3pabOTKy M TECTHPOBATh €¢€;
co3laBaTb  NPOrpaMMHBIE  CpEeACTBa  Kak

KOHCOJIBHOI'O, TaK 1 HHTGp(i)CfICHOFO THIIA.

Bnageer OCHOBHBIMU MOHSTHSIMH IPOLEITYPHO-
OPUEHTUPOBAHHOIO M OOBEKTHO-OPUEHTUPOBAH-
HOTO TPOrpaMMHUpPOBaHUS, WHCTPYMEHTAIbHBIMU
cpeAcTBaMu pa3paboTku mporpamm it OBM.

I1K-5.2 OnuceiBaer Marematuyeckre | 3HAeT  OCHOBHbBIE  JTalbl  BBIYUCIUTEIBHOTO
MOJCIIH, (bopMan/IpyeT, TEOPETHYECKH | IKCICPHUMCHTA, POJb 154 MECTO B HEM
00OCHOBBIBAET U peajn3yeT MporpaMmMHo | MAaTeMaTH4eCKOro MOACIMPOBAHUS
YHCIEHHBIE METOAB /I peleHus | Y MeeT CTPOHTH AUCKPETHBIC aHAJIOTH
IOCTABJICHHBIX 3a7a4 MaTEMAaTHUYECKUX MOJEIEH M HaXOAWUTh JUIS HX
pelIeHUs YUCIEHHbIE METOIbI.
Bnageer HaBbIKaMM NPOTrpaMMHON  peasn3alvy
YHUCIIEHHBIX METO/JOB Ha $3bIKAX BBICOKOTO
YPOBHSL.
[1K-5.3 IIpumensier B | 3HaeT  OCHOBHbIE  IPHUHLMUIIBI  [OCTPOCHHUS
npo¢eCCHOHATLHON JIESTEIBHOCTH | MaTeMaTHYECKUX MOJENIEN €CTECTBEHHO-HAyYHBIX
METOJIUKY MCCJIEAOBAaHUS M CO3JIaHMS SIBJICHUH W [IPOLIECCOB.

HOBBIX MOJICIICI, METOJOB M TEXHOJIOTHM
B MaTeMaTHKe, MEXaHUKE u
€CTECTBEHHBIX HayKax

YmMmeer pa3pa6aTHBaTL AJIITOPUTMBI YHUCJICHHOTO
peuieHUd JUCKPETHBIX aHAJIOTOB MATCMATUYCCKUX
Mozeaen B MaTeMaTukKe, MCXAaHUKE n
CCTCCTBCHHBIX HayKax.

Biaaneer HaBpIKamMM ~ aHanuM3a  PE3yNbTAaTOB
BBIUUCIIUTENIEHOTO HKCIEPUMEHTA, ero
COBEPIICHCTBOBAHMSI Ui HanOoJjee aleKBaTHOTO
COOTBETCTBUS peasbHOMY 00BEKTY
HCCIIeIOBaHUSI.

PGSYJIBTaTI:I 06yquI/151 o AUCHHUIUIMHEC AOCTUTAIOTCA B paMKax OCYHICCTBJIICHHSA BCCX

BUJOB KOHTAKTHOH W
YTBEPKJACHHBIM YICOHBIM TIAHOM.

CaMOCTOSITEIBHOW ~ PabOThI

o6yqa}01unxc;1 B COOTBETCTBHU C




NHnukaTopbl  AOCTHIXKEHUS  KOMIIETEHIIMHA  CUMTAIOTCS

AOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yqu1/151.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

chOopMUPOBAaHHBIMH  TIPH

2.1 Pacnpeesienne TPYA0EMKOCTH TUCUUILJIMHBI IO BUIaM padoT
OO6mas TpyI0EMKOCTh TUCIUIUTHHBI cCOCTaBisieT 4 3a4. ef. (144 waca), ux pacmnpeaeneHue

10 BUamM pa60T MMpeaAcCTaBJICHO B Ta6J'II/II_Ie

(052 cmyoenmos ODPO)
Bun yueGHOM paboThI Bcero CemecTpbl
4acoB (dachrn)
6

KonrakTHasi paGoTa, B TOM 4YHcCIe: 66,3 66,3
AYyIUTOpHBIE 3aHATHS (BCEro): 52 52
3aHATHSA JIEKIIUOHHOI'O THUIIA 18 18
JlabopaTopHble 3aHATHS 34 34
3aHATHS] CEMUHAPCKOTrO TUIIA (CEMUHAPBHI,
MIPAKTUYECKHE 3aHSTHSI) ) )
HNHuasi KOHTaKTHasi padora: 2,2 2,2
KonTpoas camocrostensHoi padotsl (KCP) 14 14
ITpomexyrounas atrectanus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIE: ol ol
IIpopaboTka yuebHOro (TeopeTHuyecKkoro) MaTepuana 15 15
BrinonHnenue HHIMBUYaTbHBIX 3aaHUM (COCTaBIEHUE
JITOpPUTMA, HalTMCAHUE, OTIIA/IKa TPOrPaMMEI, TOI00P 25 25
TECTOBBIX MPHUMEPORB)
[ToaroroBka K TEKylemMy KOHTPOJIIO 11 11
KonTpoJisb:
IToaroroBka K ’K3amMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh qac. 144 144

;:6001\”11‘:1/10.]16 KOHTAKTHasA 66,3 66,3

3a4. ef 4 4

2.2 ConepxxaHue QM CUMILTHHBI

Pacripenienieare BUI0B yaeOHOM paOOThI M UX TPYJOSMKOCTH TIO pa3jiesiaM JUCIHILTAHBL.
Pa3nensl (TeMbl) TUCIUIUIMHEI, H3yYaeMble B 6 cemecTpe (ouHas ¢popma)

KoimuecTBo yacoB

AynutopHas Breaypur

Ne HaunmenoBanue paznenos (Tem) OpHas

Beero pabora pabora

J | 113 JIP | CPC
1 2 3 4 5 6 7
1. [IpoGaema TOUHOCTH BBIYUCICHUMN. 16 ) 10
2. BrIcOKOTOUHBIE BEIYHUCICHHUS 16 2 4 10

OCHOBBEI HHTCPBAJILHOI'O aHAaJIn3a. Bbubnnorexu

3. HUHTCPBAJIBHOI'O aHaJIn3a 16 2 4 10




Pemenne maremaruyeckux 3aaa4d 00paboTKu
4. YHCIIOBBIX JaHHBIX C TIOMOIIBIO SI3bIKA 28 6 12 10
nporpamMupoBanus Julia
Penrenne Matemarnveckux 3aa4 00pabOTKH
5. YHCIIOBBIX JAHHBIX C [IOMOIIBIO A3b6IKa Wolfram 27 6 10 11
Engine
UTOI'O no pazoenam oucyuniurvi 103 18 34 51
Kontpois camoctositenbHoi pabotsl (KCP) 14
ITpomexxyrounas arrecrauus (MKP) 0,3
IToaroToBKa K TEKymeMy KOHTPOJIIO 26,7
OO0m1ast TpyA0€MKOCTh MO JIUCHUILIAHE 144

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansatus / cemuHapsl, JIP — maGoparopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xaHue pa3iesioB (TeM) TMCHUTLIHHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

®opma
Ne Hanverosarme Copepxanue pasaena (Tembl) TEKYIIEeTo
pasnena (Tembl)
KOHTPOJIS
1 2 3 4
1. |IIpobGnema ToyHOCTH| MaIIMHHOE MTPECTABICHIE YHCIOBBIX JaHHBIX. |(CobecenoBanue
BBIYUCIICHUH. Oco0eHHOCTH Npe/ICTaBICHUS BEIIECTBEHHbIX B
COBPEMEHHBIX BBIYHCIUTEIBHBIX CHCTEMAX.
2. BricokoTouHbIE BricokoTo4HBIE BEIUNCIEHUA. brOimmorexku CobecenoBanue
BBIYUCIICHUS BbICOKOM TouHOCTH B C, C++. Pemienne npoOiaembl
BBICOKOUM TOYHOCTH B Python
3. OCHOBEI WurtepBanbubiit ananu3. OCHOBHBIC IOHATHS U CobecenoBanue
MHTEPBAJIBHOrO  |ompenesneHus. Onepanuy HajJ HHTepBalaMu.
aHam3a. 3amaun, pemaemMbple ¢ TOMOIIBI0 HHTEPBAIBHOTO
bubnuorexkn aHanmu3a. bubnuoTexu Ui peleHus 3agay
MHTEPBAJIILHOTO  |MHTEpBaibHOro aHanusa B C++ u Python.
aHanu3a.
4. Pemenue A3k nporpammupoBanus Julia. CobeHHOCTH U CobecenoBanue
MaTeMaTHYeCKuX |00macTh mpuMeHeHHus. OCHOBHBIE TIOHATHS S3bIKA.
3aa4 00paboTku | Tumel U cTpyKTypHI s3bIKa. OnepaTopsl A3bIKa.
qucIoBBIX AaHHBIX C |Dynkmuu. Konmnenun 6ubanoTek B s3pike Julia.
nomoIneko si3bika  [Konuemnius nakeros B Julia. [TakeTst,
IPOTPaMMHUPOBAHUS [HEOOXOAUMBIE JIJISl PEIICHUS] MATEMAaTHIECKHIX U
Julia TEXHUYECKUX 3a/1a4. [Ipumeps! pemenus
MPAKTHYECKHX 3a/1a4 C UCTIOb30BaHUEM SI3bIKa
nporpammupoBanus Julia.
S. Pemenue S3pik Wolfram Engine. [IpuHIMITBI 1 KOHLIEOIHH.
MareMaTU4YecKkux |Sueliku BBoAA U BbIBOAA. CTPYKTYPBI M TUIIBI
3aja4 00paboTku |naHHBIX. Paduyeckoe mpeacraBieHue pe3ynbTaToB.




4YHUCIOBbIX JaHHBIX c|[IporpammupoBanue B a3sike Wolfram Engine.
OMOUIBIO s3bIKa  |DYHKINM A3bIKA IS PEIICHNS] MaTeMaTHYECKUX,
Wolfram Engine |umxeHepHBIX 33a/1a4, 33724 MOJICTUPOBAHUSL.

Uucnennsie pacuétol B Wolfram Engine.

2.3.2 3aHATHS CEMMHAPCKOT0 THIIA HE MPeIyCMOTPEHbI

2.3.3 JlaGopaTopHbIe 3aHATHSA

®opmMma
HanmeHnoBanue
Coneprkanue pasena (TeMbl) TEKYIIEro
pazzena (Tembl) KoHTpOLS
2 3 4
[Tpobnema Tounoctu| IIpencraBieHne BenIeCTBEHHBIX B COBpeMEeHHBIX |Pemenne 3amau
BBIUMCIICHUM BBIUHCIUTENbHBIX CUCTEMAX.
Bricokorounbie  |bubnuoTeka BHICOKOTOUYHBIX BhIYMCIeHUN mpfr B [Pe3ynbrarhl
BBIYHCIICHUS C. C++. Peanuzanusi BHICOKOTOYHBIX BBIYUCICHUI [pabOThI HA
B Python. 71a00paTOPHBIX
3aHATHUAX
OcHoBBI Pemenue 3anay untepBanbHoro aHanusza B C++u  |Pe3ynbraTsl
uHTepBaibHOrO  |Python. paboThI Ha
aHanus3a. 1a00paTOPHBIX
bubnuortexu 3aHATHAX
WHTEPBAJILHOTO

aHaJn3a.

Pemenne Pa3paboTka npuioxkeHui 11 perieHus Pesynbpratel
MaTeMaTHUYECKUX |MPaKTHUUYECKUX 3a/1a4 Ha A3BbIKE MPOrpaMMHUPOBaHMs [paboThI Ha
3aja4 oOpabotku (Julia. 71a00paTOPHBIX

YHCIIOBBIX IAHHBIX C 3aHSITHSIX
TIOMOTIIBIO SI3bIKA
MPOrPaMMHUPOBAHUS
Julia

Pemenue Pemenne MaremaTnyeCcKux, HHKEHEPHBIX 3a7a4 ¢ |Pe3ynbrarsl
MaTeMaTHYecKuX |momoIikko si3bika Wolfram Engine paboThl Ha
3aa4 00paboTKH 1a00paTOPHBIX

YHCIIOBBIX IAHHBIX C 3aHSITHSIX
TIOMOTIIBIO SI3bIKA
Wolfram Engine

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro mpoekrta (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanust (PI'3), manmcanue pedepara (P), scce (D),
kosuokBuyM (K), recruposanue (T) u T.1.

2.3.3 IIpuMepHasi TeMaTHKa KypCOBbIX padoT (IIPOEKTOB)

1. Pa3paboTka mporpaMMHOTO CpeCTBa JUIsl OMCKA M BU3yalM3allMy KpaTyaiiero myTu
B rpade.

2. ITouck raMuIbTOHOBA IMKJIA B Tpade.

3. Packpacka rpada.



4. IToctpoenue rpados Ha s3bike Python.

5. MonenupoBaHue JBIKEHUSI O0BEKTA C YUETOM ad3POTUHAMUYECKIX 3aKOHOB.

6. Konebanus miacTUHBI Ha MOBEPXHOCTH KaHAJIa KOHEYHOH TITyOWHBI.

7. Ucnionb3oBanue kiacca rational i TOYHbIX BBIYUCIICHHIA.

8. Omepanuu HaJl MPOU3BOISAIIUME (PYHKITUSIMH.

9. PazpaboTka BH3yanu3aTropa CBsA3€d MEXAYy YacTAMH pEYd MPEUIOKEHUS Ha

€CTCCTBCHHOM S3BbIKE.

10. Pemenue 3agaun 00 yrakoBKe PIOK3aKka U €€ IPUMEHEHHUS B IPUKIIAIHBIX 3a/1a4ax.
11. ITocTpoeHue anropuT™Ma BEIYUCICHHUS KOPPEISINU SJIEMEHTOB MaTPHIIBL.
12. Pa3paboTka W HCCIIEOBAaHHE AITOPUTMa KaTHMOPOBKM MOHOKYJISIPHOM KaMepbl

KOHTPOJIAA CKOPOCTH.

13. Pa3HOCTHBIEC ypaBHEHUS: TOCTAHOBKHU 3a/1a4, METOJIbI PEIICHHUS.
14. OOycnoBIEHHOCTh aNreOpanvyeckux CHUCTEM M MaTpull. MeToAbl peryispusaluu

TJI0XO0 OOYCIIOBJIICHHBIX CUCTEM.

15.1tepaninoHHbIe METO/IbI BAPUALIMOHHOTO TUTIA JIJISl PELICHHSI anreOpanyecKuX CUCTEM.
16. DieKTpOHHBI y4eOHHK [0 OCHOBaM MporpaMMupoBanus Ha Java s Android.

17. YuebHoe TecTupoBanue cpeacrsamu php.

18. 3amaua o pacrpeaesieHu pecypcoB.

19. 3agaya o pacnpeieIeHUU UHBECTULIUM.

20. AnropuTt™m aHanu3a jSON-(aiiia, MmoydeHHOro OT mpuiiokeHus «IIpoBepka 4eKoB»

Exel-daiina.

21. Pa3paboTka craTHUecKuX U AuHamudeckux oudmmorek Ha C, C++, @opTtpaH.
22. Pa3zpaboTtka napamienbHbix nporpamm Ha C, C++, optpaH.

23. PenreHue 3aa4 BEIYUCIUTENIbHON MaTeMaTuku Ha C, C++, @opTtpaH, Julia.
23. Pemenue 3agau Mmoaenuposanus Ha C, C++, @optpasn, Julia.

25. Pa3paboTka BU3yanbHbIX npuioxenuit Ha C, C++.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs I CAMOCTOSTeIbHOH pPadoThl

00y4YarOIIUXCS M0 JUCHUILINHE (MOIYJIIO)

IlepeueHb yueOHO-METOMUECKOT0 00ecTieueH s JUCIIUILIMHEI
Ne Bun CPC IO BBIIIOJIHEHUIO CAMOCTOSITENIbHOM paboThI
1 2 3
1 | Pabora ¢ marepuanamu |KoHcmekT jekmuii, tuteparypa [1-5].
JUCIUIUIMHBL, TOUCK U |Meroanueckue peKOMeHIaluu 1o OpraHu3aIu
AQHAJIN3 JIMTEPATyphl U |CAMOCTOATEIbHOW pabOThl CTYAEHTOB YTBEpXkACHHbIE Kadeapoit
3JIEKTPOHHBIX BBIUHCIUTENbHON MaTeMaTUKU U HHGOpMATUKH, TpoTokon Ne 14
HWCTOYHHUKOB ot 14.06.2017 1.
uH(pOpMaLUHU 1O
3aJIaHHOU TIpoOJIeMe
2 |Pabora ¢ nekuuoHHbM  |KoHcnekT nekiuid, tutepatypa [ 1-5].
MaTepuajoM, IOUCK U |MeToanueckne peKOMEHJalluu 110 OpraHU3aluu
aHaJIU3 JIUTEPATypPbl 1 [CAMOCTOSTENILHOM pabOoThl CTYJJCHTOB YTBEp:KJICHHBIE Kadeapoit
AIEKTPOHHBIX BBIUHCIUTENFHON MaTeMaTUKU U HHPOPMATHKH, TPOTOKOI Ne 14
HMCTOYHUKOB ot 14.06.2017 r.
uH(pOpMalUHU 1O
3aJIaHHOU TIpoOJIeMe
3 | Usyuenue Koncmekr nekuuii, mureparypa [1-5].
TEOPETUYECKOT0 MeTtoauuecke peKOMeHIalluy 0 OpraHu3aluu




MaTepuaia K CaMOCTOSITENIbHON PabOThI CTYACHTOB YTBEPKICHHbIE Kadeapoil

71a00paTOPHBIM BBIYUCIIUTENIHOW MaTeMaTHKU U HHPOPMATUKHU, TPpoToKo Ne 14
3aHATHIM ot 14.06.2017 r.

4 | TloaroToBka K Koncmekr nekuui, muteparypa [1-5].
IK3aMEHY MeTtoauueckre peKoMEH1alliy 110 OpraHu3aluu

CaMOCTOSITENIbHOW PabOThI CTYACHTOB YTBEPKICHHbIE Kadeapoil
BBIYUCIIUTENIHOW MaTeMaTHKU U HHPOPMATUKHU, TPpoToKo Ne 14

or 14.06.2017 r.

Y4eOHO-METOIUYECKHE MaTepUaibl Il CaMOCTOSITENIbHOM PadOThl 00yYaroIUXCs U3
Yrcila UHBAJIMJIOB U JIML C OTPAaHMYEHHBIMHM BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B popMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist a1 ¢ HapyIIEeHUsIMU OTIOPHO-/IBUTAaTEJILHOTO amnapara:

— B mieyaTHoOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTa,

— B popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. 06p33OBaTe.]'ll)Hble TEXHOJOTUH, NMPUMCHSAECMBIC NIPH OCBOCHHUM JAUCHUIIIMHBI

(MomyJis)
HNHTepakTUBHBIE TEXHOJIOTHH B 6-M ceMeCTpe MPEeayCMOTPEHBI B TaOOPATOPHBIX 3aHATUSIX B

o0beme 18 yacos.

Hcnonbp3yemble MHTEpAaKTUBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH Komnue
CTBO
4acoB
Tpenunr Ha Temy: «IIpobieMa TOUHOCTH BBIUUCIEHUI) C TPE3EHTAIUSIMHU. 6
Juckyccust Ha TeMy: «SI3bIk mporpamMMupoBanust Juliay ¢ mpe3eHHTAIUSIMH. 6
Huckyccus Ha TeMy: «HTEpakTUBHBIN OJIOKHOT Jupyter - yHUBEpcallbHasI cpefia 6
IPOrPaMMUPOBAHHUS C IPE3EHHTALUSIMHU.
NudpopmalMoHHbIE  TEXHOJOTMM, TPHUMEHSEMble TIpPH HU3YYECHHHM JAUCHUILIUHBL:
UCIIOJIb30BaHWE  HH(MOPMALMOHHBIX  PECYpCOB,  JOCTYNHBIX B HMH(OpPMAIMOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CETHU I/IHTepHCT.

A)IaHTI/IBHI)Ie o6pasoBaTenLHr,1e TEXHOJIOTUH, IPUMECHACMBIC IIPHU U3YUCHUHN JUCHUIIIINHBI
— i1 Jyl € OrpaHUYC€HHBIMHU  BO3MOKHOCTAMH 3O0POBbA TPCAYCMOTPCHA OpraHu3alusd

KOHCYJ’IBT&HI/Iﬁ C UCITIOJIb30BaHHEM 3J'I€KTpOHHOI>i IIOYTHI.

4. OueHo4yHble CpeACTBA IJISl TeKYLIero KOHTPOJIsI YCIeBaeMOCTH U NPOMeKYyTOYHO

aTrecTanuu




OreHOUHBIE CpelCTBA NPEJHA3HAYCHBI Ui KOHTPOJII M OLEHKH 00pa30BaTelbHBIX
JOCTIKEHUH 00y4aromuxcsi, OCBOMBIIUX HpOTrpaMMy yueOHO# aucuuruiiabl «COBpeMeHHBIE
METO/1bl 00pabOTKHU YUCIOBBIX JAHHBIX».
Texkymuii KOHTpPOIb Ha JIAOOPATOPHBIX 3aHATHAX 3aKIOYAeTCs B KOHTpOJIE 3a
BBINOJIHEHUEM TEKYIIMX Y4eOHBIX 3alaHU.

CTpyKTYypa OLIEHOYHBIX CPEACTB /sl TeKYLIeil U IPOMEKYTOYHOH aTTeCTAlluN

No Kon u HaumeHnoBanue HauMmeHoBaHME OLICHOYHOT'O CPENICTBA
PesynbraTel 00y4eHus
1/ HHANMKaTOpa . [IpomexxyTounas
(B cooTBeTcTBHH C 1. 1.4) Texymmuii KOHTPOJIb
n | (BcooTBeTcTBHH C II. 1.4) aTTeCTaINS
3uaer Koumponvnas paboma Onpoc,
byHaamMeHTalbHbIC no meme «lIpobnema Omuem no
HOHATHSA B OOJACTH | mouynocmu ébiuucienully | 1ab6opamopHoll
MaTeMaTUYeCcKuXx | pabome
(W) ecTeCTBEHHBIX
HayK,
MPOrPaMMHUPOBAHUS U
MH(}OPMaLMOHHBIX
TEXHOJIOTHIA.
MK-11 C 5 Ymeer HAXOJIUTh,
-1. ocobeH
(dbopMynupoBaTh U
peniath axKTyajdbHbIC H
pemarh CcTaHgapTHBIE
Ba)KHBIC 3a1a9u
N 3aJlayd B HAY4HO
1 | byH#mameHTanmpHOH U N
. HCCIIEIOBATEIILCKOM
MPUKJIATHON
NeSATeTLHOCTH B
MaTeMaTHKH
o0nacTu MaTeMaTuKH
u
MIPOrpaMMHUPOBAHUSI.
Baageer
MPaKTUYECKUM
OTIBITOM Hay4HO-
HCCIIEIOBATENIbCKOU
NeSATeTbHOCTH B
o0nacTu MaTeMaTuKH
u
MIPOrpaMMHUPOBAHUS.
IK-1.2 3naer ocobenHoctu | Jlabopamopuas paboma | Onpoc,
' MpOorpaMMHUpPOBaHUS Tpenune na memy: Omuem no
MOHCTPUPYET .
Hemoncrpupye MaTeMaTHYECKUX « 301K 1abopamopHoll
HaBbIKI BBIYMCIICHHI Ha | NPoSPaMMUPOEaHUs pabome
HPOTPaMMHUPOBAHUA | g3pikax BBICOKOTO | Julia» ¢ npesenmayuamu.
IIOATOTOBJIICHHBIX YPOBHSL.
, | &/IFOPUTMOB pellleHus YMeer mporpaMMHO
BBIYMCIIUTEIIbHBIX peanu3oBaTh
3ama4,  pa3pabOTKU | BBIMHMCIMTEIBHBIA
CTPYKTYpBI u | AJIrOpUT™M, OTIAAUTH
nporpamMmmupoBanus | 1TPOTPaMMy n
pensnMOHHBIX ~ Oa3 | BCCCTOPOHHE
TECTUPOBATh €€.
JAHHBIX, a TaKXKe p
Biaageer HaBBIKAMU




OKCIICPTHBIX CUCTCM

KOHTPOJIA
MOTPEIIHOCTEN B
npoiiecce
BBIYMCIICHHH.

I1K-5.1 Ananusupyer

[IOCTaBJICHHBIE
3aladyd ¥ BbIOMpAET
s deKTUBHBIC
MaTeMaTH4eCKHe
METO/IbI npu
CO3/1aHNNU
JIITOPUTMOB u
BBIYHCIIUTEIBHBIX
IIpOrpaMMm s
peleHus
COBPEMEHHBIX 334
MaTeMaTHKU u
MEXaHUKHU

3HaeT CHHTAaKCUC H
CEMaHTHUKY OCHOBHBIX
KOHCTPYKLMH  SI3bIKA
IIpOrpaMMHUPOBaHUS,
Ha3HAUCHHWE W JCHCT-
BHE€ OCHOBHBIX IIpO-
uenyp #u - QyHkumit
CTaHJAPTHBIX OUOIHU-

OTEK W MOAYyJIeH
CUCTEMBI
IPOTPaMMHUPOBAHHUSL.
Ymeer
dbopman3oBaTh
3aJauyy U COCTaBHTb
AITOPUTM ee
pellieHus;  BBIPA3UTh

AITOPUTM CpPEACTBAMHU
A3bIKa TPOrPaMMHUPO-
BaHUs; KOMIIUIUPO-
BaTbh M  HCIIOJHSATH
porpaMmy,
MOJIb30BATbCS  JTOKY-
MEHTaluMen u chpa-
BOYHOM CHCTEMOM,
TPaMOTHO npo-
CKTHPOBATh,
JIOKyMEHTHPOBAThH
CBOIO TIPOTPAMMHYIO
pa3paboOTKy W TECTH-
poBaTh €e€; CO3/1aBaTh
IPOrPaMMHBIC
cpeicTBa KaK
KOHCOJILHOTO, TaK |
uHTepdeiicHoro THMa
Biageer OCHOBHBIMU
MOHITUSIMH
IpoIeTypHO-
OpUEHTUPOBAHHOTO |
00BEKTHO-OPUEHTHPO-
BaHHOTO npo-
rpaMMHUPOBAHHSI,
HHCTPYMECHTAbHBIMH
CpeacTBaMu
pa3paboTKu
nporpamm st OBM;

Jlabopamopnas paboma,
Huckyccust na memy:
«Hnmepaxkmuembiil
onoxknom Jupyter -
VHUBEPCANbHAS Cpeod
NPOCSPAMMUPOBAHUAY) C
demoHCcmpayueti
npuMepos.

Onpoc,

Omuem no
nabopamopuol
pabome




A3bIKAMU
[IPOrpaMMHUPOBAHUSL
Julia, Wolfram Engine

3Haer OCHOBHBIC | Jlabopamopnas paboma | Onpoc,
ATaIbl «Paszpabomka Omuyem no
BBIUHCIUTEIHHOTO NPUNLOdHCEeHUll 015 nabopamopHo
IIK-5.2  Onuceisaer AKCIIEPUMEHTA, POJIb U | peulenus npaKkmuiyeckux | pabome
MaTeMaTH4ECKHE MECTO B HEM | 3a0au Ha sA3biKe
MOJIENH, MaTEMaTHUYECKOT 0 nPOCPaAMMUPOBAHUSL
Gopmymupyer, MOJIEJTUPOBAHUSI. Juliay
TEOPETHUYECKHU YMeer CTpouTh
0GOCHOBEIBAET | | AMCKPETHBIE aHAJIOTH
peanmsyer MaTeMaTH4eCKIX
[POrPAMMHO MojieJIe U HaXOJUTh
qHCTEHHBIE METOBI | oo o POIICHHA
YHCIICHHBIE METO/IBI.
A PCHICHHA Biaaeer HaBeIKaMu
TMOCTABJICHHBIX 3284 | 111 roanivHOiE
peanuzanuu
YHCIEHHBIX METOJOB
Ha SI3bIKaX BBICOKOTO
YPOBHSL.
3HaeT OCHOBHBIC | Jlabopamopnas paboma | Onpoc,
MPUHIIUIIBI «Pewenue Omuem no
IIOCTPOCHUS MamemamuyecKux, nabopamopHou
MaTEMaTHYECKHUX UHDICEHEPHbIX 3a40aY C pabome
Mojiesnen HOMOUBIO A3bIKA
€CTECTBCHHO- Wolfram Engine»
Hay4HbIX SIBIICHUH H
IIPOLIECCOB.
I1K-5.3 HpI/IMeHHe”f B | yaeer
npodeccuoHaTbHON pa3paGaTEBATE
JESATEIBHOCTH ANTOPHTMBI
MCTOZHKY YHUCIIEHHOTO pEeIICHUS
HCCIICOBAHMA Y| IHCKpeTHBIX aHAIOroB
COS,[[@.HI/{S[ HOBBIX | \ratemaTmueckix
MOJIENEH, It/IeTOI[OB M| \oneneil B
TEXHOJIOTUI B | varematuke,
MaTeMaTHKe, MEXAHIKE I
MCEXaHHKe M| ecrecTBeHHBIX
€CTECTBEHHBIX HAyKaX.
HayKax

Biaaeer HaBBIKAMU
aHaJIn3a pe3ysbTaToOB
BBIYMCIIMTEIILHOTO
AKCIIEPUMEHTA, €T
COBEPILIEHCTBOBAHUS
JUIs HauOoJree
aJIeKBaTHOT'O
COOTBETCTBUS
pearbHOMY OOBEKTY




HUCCICa0OBaHUs.

OHGHO‘IHBIC cpeactBa st MHBAJIMAOB W JIMI[ C OI'PaHUYCHHBIMU BO3MOXKXHOCTIMU

300POBb BBI6I/IpaI-OTC5I C YY€TOM HUX MHAWBUAYAJIbHBIX HCI/IXO(i)I/BI/I‘ICCKI/IX 0COOEHHOCTEH.

OI'paHUYC€HHBIMH BO3MOXXHOCTAMU 3J0POBBA IMMPECAYCMATPUBACTCA HCIIOJIB30BaAHNEC TEXHUYCCKUX

— IIPHU MMPOBEACHUH ITPOLCAYPHI OUCHUBAHUA PE3YJIbTATOB O6y‘leHI/I5I HHBAJIMAO0B U JIHII C

CpcacTs, H€O6XOI[I/IMBIX UM B CBA3U C UX MHIUBUAYAJIbHBIMU OCO6CHHOCTSIMI/I;

U HWHBAJIWIOB IIpouecAypa OLCHHUBAHUA PC3YJILTATOB OGy‘-IGHI/ISI 10 AUCHUIIIIMHE MOXKCET

— [Ipu HCO6XOI[I/IMOCTI/I JUIA 06yqa10mnxc;1 C OI'paHNUYCHHBIMH BO3MOXKXHOCTAMU 3J0POBbA

MMPOBOAUTHCA B HCCKOJIBKO 3TAallOB.

BO3MOJXHOCTAMU 3A0POBbA 110 AUCHUIIJIMHE (MOI[y.]HO) npeaycMarpuBacT MHIpeAOCTABICHUC
I/IH(1)OpMaI_II/II/I B CI)OpMaX, AJJalITUPOBAHHBIX K OI'PAHHYCHUAM HX 3O0POBbsA W BOCIIPUATHUSA

[Iponienypa onieHMBaHUS PE3YJIHTATOB OOyUYEHUS] MHBAIUAOB MU JIUI[ C OTPAaHUYCHHBIMHU

uHpopMmanuu:

JInst L ¢ HapyIISHUSIMH 3PSHUS:

— B I1€YaTHOW (hOpMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JInst Ll ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATENIFHOTO amiiapara:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA

o0ydJaronuxcs.

CoNoOARWNE

NRPRPRRPRPRRRERRERRE
CQOWONOOUDNWNEO

JK3aMeHALMOHHbIE MaTEePHAJIbI IJIS IPOMEKYTOYHON aTTecTaluu

MamnHHOE NpeACTaBIEHUE LENbIX YHCET.

MaruHHOe NpeCTaBIeHNE BEIIECTBEHHbBIX YHCEIL.

ANTropuUTMBI apUPMETHIECKUX ONEepaLMil HaJ YKCIaMU B MallMHHOM MPE/ICTaBICHUH.
[IpobGnemMa TOUHOCTH BBIYHCIICHUIA

BBICOKOTOUYHBIE BBIYMCIICHUS.

bubnuoreka BEICOKOTOUHBIX BbIUKCIeHUNH mpfr

Pemenune npoGieMbl TOUHOCTH BBIUMCIIEHUH B s3b1ke Python

WNurtepBanpublil aHaim3. OO11as KOHIICTIIHS.

OcHOBHBIE IOHATHS UHTEPBAJIBLHOTO aHAIN3A

. UuTepBanbpHble BEKTOpa (MAaCCUBBI) U MaTPHUIIBI

. ApudmeTnka ymcen ¢ IUIaBaroliel TOUKOi B MHTEPBAJIbHOM aHAIIU3e
. MamvHHas uHTepBagbHas apupMeTuKa

. Peanusanus nnrepBansHoro ananusa B Octave.

. bubnuoreku unTepBanbHOrO aHanusza B C++ u Python.

. Julia. Konuenmus si3bika.

. YcTaHoBKa si3bIKka nmporpammupoBanus Julia B paznuunbsix OC.
. CpaBHUTENbHBIN aHaU3 coBpeMeHHbIX IDE mis Julia.

. Ucnionp3oBanue Jupyter B Julia.

. Tune! gauaeix B Julia.

. Oniepatops! ynpasnenus B Julia.




21. Konuemnmusa nakeros B Julia.

22. Pabora c ¢aitnamu B Julia

23. BeiBoa rpaduyeckoit nadopmaiuu B Julia.
24. TTakeTbl IS pENICHUs MAaTeMAaTHUECKUX U WHXKCHEPHBIX 3a/1a4, 3a/1a4 MOJICTUPOBAHUS B

Julia.

25. TTakeT cHMBOJIBHBIX BBIYHCIICHUH B Julia.

26. PazpaboTka BU3yaJbHBIX NPUJIOKeHUH B Julia.

27. S13pik Wolfram Engine.

28. Tunel nanHbIX U iepeMeHHbIX B Wolfram Engine.

29. Ctpykrypsl anubsix B Wolfram Engine.

30. BeiBog rpaduueckux nanubix B Wolfram Engine.

31. IlporpammupoBanue B s361ke Wolfram Engine.

32. OyHKINHU S3bIKA )1 pEIIeHUsT MaTeMaTndeckux 3anad B Wolfram Engine.
33. @yHKIMY A3bIKA U PeLICHUS WH)KEHEPHBIX 3a1a4 B Wolfram Engine.
34. Oynkuuu A3bIKa 1A pelieHus 3aaad MoaenupoBanus B Wolfram Engine.
35. YUucnennsie pacuétel B Wolfram Engine.

HpI/IMeprIe 3aJaHUA K 3K3aMCHAIIMOHHBIM ouseram

Noook~whPE

Hanwucats npunoxxenue, peiaroniee 3a1auu naTepnossiuuu B Julia.

Hanwmcats npunoxkenue, pemaroiiee 3aaa4n 00padboTku sxcnepuMenTa B Julia.
Pemmts nuddepennmansuoe ypapaenue B Wolfram Engine

Pemmmts cucremy nuddepennnansupix ypasaenuit B Wolfram Engine

Pemts nnrepBansuyto CJIAY.

BbImonHUTE 1eHCTBHS HA/l MHTEPBAIBHBIMUA MaTPHUIIAMHU.

BBINONMHUTE BBICOKOTOYHBIE BBIYMCIICHHUS.

Kpurtepun oneHuBaHus pe3yibTATOB 00y4eHHUs

Orenka

Kputepuu orieHuBaHMs 10 SK3aMEHY

Bricokuii ypoBeHb
«5»

(oTIM9HO)

OLIEHKY «OTJIMYHO» 3aCIIy>KUBAET CTYACHT, OCBOMBILWI 3HAHUS, YMEHHUS,
KOMIIETEHIINU U TEOPETHUECKUI MaTepHai 0e3 npoOesIoB; BHITOIHUBIINNA BCE
3aJjaHus, IPElyCMOTPEHHBIE YU€OHBIM IUIAHOM Ha BEICOKOM Kau€CTBEHHOM
YPOBHE; IPaKTHUECKHE HaBBIKM MPO(ECCHOHATIBHOTO MPUMEHEHHUS] OCBOSHHBIX
3HaHUH C(HOPMHUPOBAHBI.

CpenHuil ypoBeHb
«»

OLCHKY «XOpOLIO» 3aCIIYKUBACT CTYACHT, IPAKTUYCCKHU ITOJIHOCTBIO
OCBOMBIIIHI 3HaHHWA, YMCHUS, KOMIICTCHIINU 1 TeOpeTI/I‘ICCKI/Iﬁ Marepual,
y‘l66HBIe 3agaHuA HE OICHCHBI MaKCHUMaJIbHBIM YK CJIOM 6aJ'IJ'IOB, B OCHOBHOM

(xopomro) copMHUpOBaIl IPAKTUUECKUE HABBIKU.

TToporossiit OIICHKY «y,HOBJ'IeTBOpI/ITeJ'H:HO» 3aCIIy’KUBAET CTYJICHT, ‘laCTI/Ii{HO ¢ pobenamu

ypOBEHb 3% OCBOMBIIIMM 3HAHUS, YMEHHU S, KOMIIETCHLIUY U TEOPETUUECKUI MaTepura,

(yIOBIIETBOpHTE b MHOTHE YIeOHBIC 3aaHus JINOO HE BBITOJHIII, MO0 OHU OIICHEHBI YHCIIOM
0ayToB OJU3KUM K MUHUMATLHOMY, HEKOTOPBIE MPAKTUIECKAE HABBIKA HE

HO) c(hOpPMHUPOBAHBI.

MuHMMAaIbEHBIN OTICHKY «HEYIOBJIETBOPUTEIHLHOY 3aCTyKUBAET CTYICHT, HE OCBOMBIINN

YPOBEHB «2» 3HAHUS, YMEHUS, KOMIICTCHIIMY U TEOPETUUCCKUI MaTepuall, yudeOHbIC 3a1aHus

(HEyIOBJICTBOPUTE | HE BBHITIOIHWII, IPAKTUICCKHE HABBIKU HE CHOPMUPOBAHBI.

JILHO)




5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJbLHOW y4eOHOH JHMTEPaTypbl, HEOOXOAMMOM

JJISI OCBOEHM Sl JUCUMILJIMHBI (MOIYJIs).

1.

5.1 OcHoBHas 1uTEpaTypa:
Kapskun, M. 1. TexHoorum nporpaMMUpOBaHUs U KOMIIBIOTEPHBIN MPAKTUKYM Ha

s3pike Python : yue6HOe mocobue : [16+] / M. U. Kapsikun, K. A. Barynesia, P. M.
MuyxuH ; FOxHbIi penepanbubiii ynusepcuret. — Poctos-na-Jlony ; Taranpor :
FOxHbI# Qenepanbublil yauepcuret, 2022. — 244 c. : wi., Tabi. — Pexxum nocrymna: no
noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=698687 (narta
obparmenus: 28.05.2023). — bubnuorp. B kH. — ISBN 978-5-9275-4108-9. — Tekcr :
3JIEKTPOHHBIMN.

Cenos, E. C. OcHoBBI pabOTHI B cHCTEME KOMITbIOTEpHOU anreOpbl Mathematica : [16+] /
E. C. Cenos. — 2-¢ u3n., ucnp. — Mocksa : HartnonanbHbIi OTKPBITEIH Y HUBEPCUTET
«HTYHUT», 2016. — 402 c. : cxem., ui. — Pesxxum nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=429169 (nata obpamenus: 28.05.2023). —
bubmuorp. B kH. — TeKCT : 371€KTPOHHBIA.

Ipsixonos, B. I1. Mathematica 5.1/5.2/6 B MaTeMaTn4ecKuX ¥ HAyYHO-TEXHUYECKUX
pacuerax / B. I1. JIpsikoHOB. — 2-¢ u31., mepepad. u gor. — Mocksa : COJIOH-TTPECC,
2008. — 744 c. — (bubnuoteka npodeccuonana). — Pexxum goctyma: mo moAmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=117823 (nata obpamienus:
28.05.2023). — ISBN 978-5-91359-045-9. — TeKcT : 3JCKTPOHHBIA.

Tymko, T. A. Undopmaruka : yaueGHoe mocodue : [16+] / T. A. Tymko, T. M.
[TectynoBa. — Kpacnosipck : Cubupckuii penepanbubiii yausepcutet (COY), 2017. —
204 c. : un. — Pexxum noctyma: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=497738 (nara obpamenus: 28.05.2023). —
bubmuorp. B kH. — ISBN 978-5-7638-3604-2. — TekcT : 2JIeKTpOHHBIH.

bana6aesa, 1. 10. Yuebnoe nocobue no kypcy «Mudopmarukay : [16+] / U. 1O.
bana6aesa, E. P. MyntsH ; FOxHbIi denepanbhblii yausepcutet. — PoctoB-Ha-JloHy ;
Taranpor : FOxublii ¢penepanbublit yausepcutet, 2019. — Yacts 1. — 97 c. : ni., Tadmn.,
cxeM. — Pexxum noctyna: no noxnucke. — URL:
https://biblioclub.ru/index.php?page=book&i1d=598545 (nara obpamenus: 28.05.2023). —
bubmmorp. B xH. — ISBN 978-5-9275-3314-5(Y. 1). - 978-5-9275-3313-8. — Tekcr :

3JIEKTPOHHBIMN.

I[J'ISI OCBOCHU NUCHUIUIMHBI HHBAJIMAAM U JIMIIaM C OIrPpaHUYCHHBIMU BO3MOKHOCTAMU

3JI0pPOBbSI UMEIOTCS U3JJaHUS B JIEKTPOHHOM BHJIE€ B DJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMAX
«Jlanp» 1 «Opai».

5.2 lomotHuTEIBHAS IUTEPATYPA:

JleHuBBIC BBIUUCICHUS B CHUCTeMe KoMmmbloTepHOH anredper Wolfram Mathematica.
3amaun MEXaHWKW M MaTeMaTHKH : yueOHoe mocobue / M. B. I'ony06, A. A. Epemun, C.
. domenko ; MunucrepctBo oOpa3oBaHuss u Hayku Poccuiickoit ®Penepanui,
KyOaHCKuil TOCYZapCTBEHHBIH YHHMBEpPCUTET, MHCTUTYT MaTeMaTHKH, MEXaHUKH U
uHpopMmatukn, DakyabTeT MaTEeMaTHKH W KOMITBIOTEPHBIX HayK. - KpacHomap
Ky0anckuit rocynapctBensblii yausepcuret, 2021. - 119 c. : un. - bubauorp.: c. 116-
117. - ISBN 978-5-58209-0924-5 : 21 p. 35 k. - TekcT : HEMOCPEACTBEHHBIM.



2. Hlapwrii C.IL KoneunomepHsrii WHTEPBaTbHBIN aHaJH3. URL,;
http://www.nsc.ru/interval/Library/InteBooks/SharyBook.pdf.

3. C. IT. [Tapwrii. Kypc BBIYMCIIUTEIIBHBIX METO/IOB. URL
http://www.ict.nsc.ru/matmod/files/textbooks/SharyNuMeth.pdf.

5.2. Ilepuoauyeckas Jureparypa
1. Bassl mannbix komnanuu «Ver Beroy http://dlib.eastview.com
2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM 4HCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJIeKTPOHHO-0MOMoTeuHbIe cucTteMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4
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. OBC «ZNANIUM.COM» www.znanium.com
. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snekrponnas 6udnuoreka (HOB) http://www.elibrary.ru/

6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAyYHBIX )KypHaAJIOB Ha Poccuiickoit
atdopme HaydHbIX KypHatoB HOMKOH http://archive.neicon.ru

7. HaumonanpHass »dieKTpoHHass OuOnuoTeka (AOCTynm K DJIEKTPOHHOW OuOIHMoTeke
nuccepraiuii Poccuiickoit rocynapcrsennoii oubmuorexu (PI'B) https://rusneb.ru/

8. Tlpesumentckas oubmmorexa um. b.H. Enpruna https://www.prlib.ru/

9. DnektponHas komekuus Oxcdopackoro Poceuiickoro donna

https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods

https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: _https://link.springer.com/"Jlektopuym TB"
http://www.lektorium.tv/

18. YumuBepcuterckas unpopmairontas cucrema POCCUS http://uisrussia.msu.ru

g~

HNHpopmManMoOHHBIE CIIPABOYHbIEC CHCTEMBbI:
1. KoncynbranT [lntoc - cipaBouHast mpaBoBasi cucTeMa (JOCTYII 1O JIOKAIBHOM CeTH ¢
KOMIIBIOTEPOB OMOITMOTEKH )

Pecypcbl cBOOOAHOTO fOCTYNA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAACKUX Auccepraimit hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
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4. MuHHCTEPCTBO HayKH M BhICIIEro oopazoanusi Poccutickoii deneparum
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

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

7. Enwmnas koyutekuus nnpoBbIX 00pa3oBaTelibHBIX pecypcos http://school-
collection.edu.ru/ .

8. dexepanbHBIN HEHTP HH(OPMAIIHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. IIpoext ['ocymapcTBEHHOro MHCTUTYTa pycckoro A3bpika uMeHu A.C. [Tymkuna
"O6pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHbIi moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cmyxx0a TeMaTHYECKUX TOJIKOBBIX clioBapei http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

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

14. 3akonompoekT "O6 obpasoBanuu B Poccuiickoit dexepannn”. Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety

CoOcTBeHHBIC JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'Y:

1. Cpena moayibpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, ITyOJIMKALUNA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmorexa nHHOpMAIIMOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

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

5. DnekTpoHHBIE 00pa3oBareibHbIE pecypchl Kadeapbl MHPOPMALMOHHBIX CHCTEM H
TexHojoruii B oOpazoBanuun KyOI'Y u HayuHo-merogmueckoro >xypHana "IHKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. Meroguyeckue ykKasaHuUsl JJIsi OOYYalOIIMXCS 10 OCBOCHHMIO JAHCHMILIMHBI
(Mmonmy.Jist)

O0s3aTenbHBIMU I CAMOCTOSITENIbHON PaOOThI CTYI€HTOB SIBIISFOTCSL:

- pa30op M CaMOCTOSITEIbHOE HM3yY€HUE TEOPETHUYECKOT0 MaTepuana M0 KOHCIEKTam
JIEKIMI U UMEIOLLIENCS JTUTEPATYPE;

- IOATOTOBKA U HACTPOIiKa COOCTBEHHOM KOMITbIOTEPHON TEXHUKH K padoTe;

- IOJITOTOBKA K Ja00paTOPHBIM 3aHATHUSM.

B ocBoeHun AMCHMIUIMHBI MHBAIUJAMU M JULIAMU C OIPAHWYEHHBIMH BO3MOXHOCTSIMH

3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHas ydeOHas paboTa (KOHCYJIbTalluu) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYJIBTAllMM MO MPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM MW OO0YyJaoIUMCs HMHBAJIUAOM HIM JIMLIOM C OTrPaHUYCHHBIMU
BO3MOXHOCTAMHU 310POBbA.

7. MarepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYJII0)

HaumeHnoBanue ClIeuaJIbHbIX OCHaIlIeHHOCTB CIICIIMAaJIbHBIX HepequL JIMIOEH3UOHHOT' O
MOMEIEHUH THOMEIEHUH MPOTPAMMHOTO 00eCTIeUeHUS
Y4eOHbIe ayIUTOPUN it | MeGenb: yaeOHas Mebenn

NIPOBEJICHUS 3aHATHH JIGKIMOHHOTO | TexXxHuueckue cpelcTBa 00yueHuUs:
THIA (AyauropHslit ($oHA | DKpaH, IPOEKTOP, KOMIIBIOTEP
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¢dakynbpTera MaTEMAaTHKU u
KOMIBIOTEPHBIX HAYK).

VYuebOHble ayJUTOPHU TSI
MIPOBECHUS 3aHATHH
CEeMHMHApCKOT0 THIIA, TPYIIIOBBIX H
WHIUBHIYAIbHBIX ~ KOHCYJIbTalUH,
TEKYIIEro KOHTPOJIS u
HPOMEKYTOYHOH aTTeCcTalux
(Aynurtopubrit  ¢oHn ¢dakymnpreTa

Meobernb: yuebHas MeOenb
TexXHUYECKHE CPEICTBA O0YUCHHUSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

MaTeMaTHKd M  KOMIIBIOTEPHBIX
HayK).
VY4aeOHbIe ayIUTOPHU it | Mebenb: yaeOHas mebens
BBINIOJIHEHUS ~ KYPCOBBIX ~ paboT. | TexHnueckue cpencrsa 00ydeHuUs:
Aymutopun 301,309, 316, 320. 9KpaH, MPOEKTOP, KOMIBIOTEP
ObopynoBaHue:
HJ’IH CaMOCTOSITEILHOMI pa6OTBI 06yqa}omnxc;1 MpEeaAyCMOTPCHBI IIOMCIICHHA,

YKOMIIJIEKTOBAHHBIE CTIEIIUATHU3NPOBAHHON MEOEIbI0, OCHAIIICHHBIE KOMITBIOTEPHONU TEXHHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» U obecriedeHreM JO0CTyIa B 3JIEKTPOHHYIO
nH(OPMaLMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

HanmeHoBaHHe NOMEIICHMI JJ1s
CaMOCTOSATENIbHON pabOTHI
o0y4armuxcs

OcHaIleHHOCTh MOMEIIESHUH ISt
CaMOCTOSATENLHOM PaboThI
00y4Jarmuxcs

IlepeueHb TULIEH3MOHHOTO
IPOTPaMMHOTO 00ECTICUCHHUS

ITomelieHre s caMOCTOSATEIbHOM
paboTel 00yyarouxcs (YUTaabHbINH
3ax HayuHo# Oubnnorexu)

MebGenb: yueOHas Mebeb
Kommnexkt  crnenmann3upoBaHHOMN
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIbIOTEePHAS
TEXHUKa C MOAKIIOYCHHEM K
HHPOPMALHOHHO-
KOMMYHHKAIIHOHHON
«/HTEpHET» M JOCTYyIIOM B
9JIEKTPOHHYI0  HMH(OpPMAIHMOHHO-
00pa3oBaTeIbHYI0 cpeny
0o0pa3oBaTeNbHON  OpraHM3alUH,
BeO-KaMepbl, KOMMYHHKAIlMOHHOE
obopymoBanue, oOecrneunBaroIee
JA0CTyn K CEeTHU HUHTEPHET
(mpoBoaHOE COCTMHEHHUE "
OecrpoBOIHOE  COCOMHEHUE IO
texuoorun Wi-Fi)

CETHU

TTomemieHue i1t caMOCTOSATEIHLHOM
paboTsl ooyqatormmxcst (304).

Meobenb: yuebHas mebOenb
Kommnexr  cnenuanunsupoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opyznoBanue: KOMITBIOTE€pHAs
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMALNOHHO-
KOMMYHHUKAallMOHHOHI
«HTepHeT» W OOCTyNOM B
9NEKTPOHHYI0  MH(OPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny
0o0pa3oBaTeNIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHKAI[IOHHOE
obopynoBaHue, 0O0CCIICYHBAOIIEE
JOCTYI K  CeTH  WHTEpHeT
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJIHOE  COEIUHEHHE 10
texuaosorun Wi-Fi)

CEeTH




