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1. IlepeyeHb MJIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHsI 0 TUCHHUILIINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMHU OCBOCHUA 00pa30BaTeJbHOM
NnporpamMMmal

Hucuunnuua b1.B.J[B.04.02 KomnbroTepHas wMaTeMaTHKa W IAKEThI

MPUKIAIHBIX TporpaMM o0ecreunBaeT (HOpMUpOBaHHE Yy OOydarOUIUXCs
CIEAYIOMIMX MPO(HECCHOHATBHBIX KOMIETEHIIN:
OTDO/TD n Kon Haumeno Kon HaunMenoBanue Oobpa3oBaTejbHbIH
PEKBU3UTHI| KOMIIETe BaHuUe HHIMKATOPA | HHAMKATOPA pe3yJbTart
IcC HIMH | KOMIIETEH | JOCTUKEHHS | JOCTUKEHHS
1197071 KOMIIEeTeHI U [KOMITeTeH LI
(npu
Haau4uu)
06.015 [IKC-4 | Cnocoben | IIKC-4.1 Hemounctpup | IIKC-4.1 3-1. 3naer
Creuunanuct BBITIOJTHSAT yeT yMeHHe
_ b 3a1an S —— OCHOBHBIEC TIOHATUS U METOJbI
uHpopMalu MIPOEKTHUP 3a/1aun pOTrpaMMHUpPOBAHHA,
OHHBIM OBaHMS U npoextHposa | K1acCHbuKaImio FA3BIKOB
TEXHOJIOTHSI u3aiiHa HUS U [IporpaMMupoBaHus,
M uHpopma JIu3aiiHa IapagurMbl
CI1L6 IIMOHHBIX NpOrpaMMHBI | TIPOTPAMMHUPOBAHUS,
' CUCTEM X KOMIIOHEHT
BrisiBrieHu ’ IKC-4.1 3-2. 3naer
0a3 1 0a3 TaHHBIX
e
5 MaHHBIX C METOJIbl 1 MHCTPYMCHTAJIbHBIC
TpeOOBaHH
vp UCIIOJIB30 CpeicTBa MO/JICIIUPOBAHUS
ik UC BaHUEM -
POILIECCOB U CUCTEM.
00JaYHBIX
, CETEBBIX IIKC-4.1 V-1. Ymeer
C/12.6 TEXHOJIOT
9 pa3pabaThIBaTh u
Ananus 2071
pealln30BbIBaTh aJTOPUTMBI Ha
TpeOOBaHH
B A3BIKE BHICOKOTO YPOBHS;
i
ITKC-4.1 V-2. Ymeer
IPOEKTUPOBATH u
C/13.6 .
paszpabaThIBaTh TU3aiH
Coracosa MHPOPMALMOHHBIX CHCTEM H
HUC 1 0a3 Ja”HHBIX C UCHOJIB30BAaHUEM
YTBEPXKICH COBPEMEHHBIX OO0JauHBIX U
ne CETEeBBIX TEXHOJIOTUMI
TpeOOBaHH
nk UC
C/14.6
PazpaboTtk




a
ApXUTEKTY
pst IC

C/15.6
Pa3pabotk
a

MIPOTOTHUIIO
B UC

C/16.6
IIpoextup
OBaHUE U
JA3aiH
ncC

2. O0beM 1 MeCTO TUCUMILTUHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM
NMPOrpaMmbl

OO0t 00beM TUCIUIUINHEL:

2,00 3.e., 72 ak.yac

KonTakTHast paboTta oOyyaromuxcs ¢ npenojaaBaTesieM Mo BUAaM y4eOHBIX
3aHsaTHil: 30 aKk. yac Ha KOHTaKTHYIO paboTy ¢ IpenojaBaresieM, U3 HUX 12 ak.4acos
Ha JIeKIMH, 16 aKk.4acoB HA MPAKTUYECKUE 3aHITHUSA, 2 aK.4aca Ha KOHCYJIbTAIMIO0, 42
aK.yaca Ha CaMOCTOSTEJIbHYIO PaboTy 00y4arommmxcsl.

Hucuunnuaa b1.B.JIB.04.02 «KommnbeioTepHass MaremMaThKa W IAKEThI
MPUKJIAAHBIX MPOTPAMM» OTHOCHUTCS K 4acTH y4eOHOTo IUIaHa IO HampaBIICHUIO
«busnec-undopmaruka» 38.03.05. IlpemomaBaHue AMCIMIUIMHBI OCHOBAHO Ha

qucuuminHax  — b1.0.08.05  «Teopus BepodTHOCTE ©  MaTeMaTthyeckas
CTAaTUCTHUKA, b1.0.08.01 «MartemaTudecKui aHaJIn3, b1.0.08.04
«Anddepenunanpubie 151 Pa3HOCTHBIE YPaBHEHHUS», b1.0.11

«IIporpammupoBanue», b1.B.15 «BBenenne B Hayky o naHHbIX. SQL u Pythony,
b1.B.17 «3pik mnporpammupoBanuss R». B cBowo ouepenb oHa CO37a€T
HEOOXOAMMbIE€ MPEANOCHUIKM JJIsi OCBOEHHUS MPOTpaMM TaKUX IUCLHUILUIMH, Kak
b1.0.22 «Anamu3z u wMojaenupoBaHue OusHec-mporecco», bl1.B.J1B.03.01
«Meroael nporHozupoBanusi», b1.B.JIB.03.02 «IIporHo3upoBaHne BpEeMEHHBIX
pPSAZOB» U pAlla JUCHUIUIMH TIO0 BBIOOPY CTYAEHTA, a TaKXKe NPHU BBIMOJIHEHUHU
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HAyYHO-UCCIIEIOBATEIHCKON U BHITYCKHOM KBATU(UKAIIMOHHON paOOTHI.



3. Copep:xaHue u CTPYKTYpPa TUCUMILIMHBI (MOTYJIS)

3.1. CTpykTypa AUCIUIUIMHBI (MOJTYJIS)
Ounas ¢popma 0b6yyenus

Nen/m | HammeHoBaHMe TeM M (WJIN) pa3e/ioB O0beM TMCHUIIHHBI, AK.4YAC ®opma
BCEI'O KonTakTHas padota o0yuyarommxcst CamocrosiTe TeKyLIero
¢ mpenoaaBare/ieM M0 BUIAM Y4eOHbIX 3aHATHH JIbHasl KOHTPOJIs
Ilepuon TeopeTnyeckoro 00y4eHust Ilepuon pabora ycrneBaeMoCTH,
MPOMEKYTOYHOM MPOMEKYTOYHOM
aTTrecTanuu arrecTannu
(ceccusn)
3ansaTus 3ansaTus UK |[KCP| K3 [Karn K |CPxp/CP3xCP
JICKIIHOHHOT'0 |CEMHHAPCKOI0 TIK| 0
THIIA THIIA H
JI BJ | JIP I3 T
p
0
I
b
Tema 1 Brenenmne. OCHOBBI KOMIIBIOTCPHOM 1 ) 1 5 | Tncemennbiii ompoc
MAaTE€MaTHUKH.
Tema 2 | Jluneiinas u BeKTOpHas anredpa. 15 4 3 7 | IluceMeHHBIN OIPOC
Tema 3 | Teopust KOMIIIGKCHBIX YHCEI 18 2 6 12 Tectuposanue
Tema 4. | KomOunaroprka 26 4 6 18| xoHTposbHas paboTa,
IIpomexxyTouHas arrecrauus 2 2 3aueT ¢ OLEHKOM
Hroro 72 12 0 0 16 0 0 2 0 0 0 |42

Hcnonvsyemvie cokpaujenus:
JI — mextum - 3aHATHA, IPEIyCMATPHBAIOIINE TPEUMYIIECTBEHHYIO TIepeaady yaeOHoi HHpopMaIi 00yJaronmMcs eJarornaecKuMi pabOTHIKAMA OpTaHU3aluH U (MIIH) JIHIIaMH,
MIPUBIICKAEMBIMI OpTaHU3AIlNeH K peaTn3aiui 00pa30BaTeIbHBIX IPOTPaMM Ha HHBIX yCIOBHUSX, ).
BJI — Buneo nexkmuu.



JIP — maGopaTtopHbie pabOTEHI.

[13 — mpakTHyeckue 3aHATHsI (32 HCKIIOYCHUEM J1a00paTOPHBIX padoT).

UK — unanBUya bHbIE KOHCYJIBTALUH.

KCP — KOHTpOJIb CaMOCTOSATENBLHOM PadOTHI

KD — xoHCynbpTaIINN TIEpe]] SK3aMEHOM

KaTTok — KOHTaKkTHas paboTa Ha aTTECTAlMIO B IEPHOA IK3aMEHAIMOHHBIX CECCHI

CPxp — camocTosiTenpHas paboTa Ha IOATOTOBKY KypCOBOH paOOTH/ KypCOBOTO IPOEKTA.
CPaxk — camocTosiTensHast paboTa Ha TOATOTOBKY K 9K3aMEHY.

CP — camocTosTenbHast padoTa B ceMecTpe Ha ITOATOTOBKY K YY€OHBIM 3aHATHSIM.



3.2. CoaepxaHue TUCIUTLIUHBI

Tema 1. BBenenue. OcHoBbI KOMNILIOTepHON MaTemaTuku. [IKC-4.1
KOMHI)IOTepHaSI MareMaThuka KaK 4YaCTb MATCMATHKH. KHaCCI/I(i)I/IKaIlI/IH CpCI{CTB
KOMIbIOTEpHOH  MatemaTuku. CTpykTypa  cHUCTEM  KOMIBIOTEPHOM  MaTEeMaTHKH.

Nudopmarus. Crnocobsl mpeactaBienuss uHpopManuu. WHPopMannoHHBIE
nporeccbl. opmbl HHPOPMAIMOHHBIX TporieccoB. MHpopManus u mpobdiema
npuHATUs pemeHus. MonenupoBanue. OcHOBHBIE BUAbI Mojeneil. OCHOBHBIC
METO/IbI pelIeHUs 3a/1a4 MoJieupoBanus. CucTemMa KOMIBIOTEPHON MaTEeMAaTHKH.
SA3pik BeICOKO ypoBHS Python (R). Cpenbr mporpammupoBanus Ha 6a3e Python
(R), 0030p ocHoBHBIX OmOmmorek. SAnpo. Mutepdeiic. [lakeTsr pacmmpeHus.
CpencTtBa u CUCTEMBI KOMITIBIOTEPHON M CUMBOJIBHOW MAaTEMAaTHKHU.

Tema 2. JIuneiinas u BekTopHasn ajareopa. IIKC-4.1.

OCHOBHBIE DJIEMEHThI JIMHEWHOW U BEKTOPHOM aireOpbl MOCPEICTBOM
nporpammupoBanust Ha Python (R). Teopus cucreM TUHEHMHBIX YPaBHEHUH, B CBS3H C
U3YYECHHEM KOTODPBIX IOSIBWINCH MOHATHS MATpULBl U omnpenenutess. JIuneiHoe
npeoOpazoBanue. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHbIC 3HaueHHs. JIMHeWHbIe,
OWIMHENHBIE U KBAIpaTUYHbIC (PYHKIIMN HA BEKTOPHBIX MIPOCTPAHCTBAX.

Tema 3. Teopuss kommiekcHbix uncesa. [IKC-4.1.

[loHsATHE KOMIUIEKCHOTO YMCIIA ¥ €r0 OMMCAHUE C MTOMOILBIO SI3bIKA BHICOKOTO
ypoBHsi Python (R). @opmbl nipecTaBieHUs] KOMITIEKCHBIX YUCEN, IEHCTBUS Hal
HuMHU. [loHATHE KOMIUIEKCHOrO uucia B anredpamdeckoil (opme. Pemenue
alreOpanyecKuX ypaBHEHUH HAa MHOXECTBE KOMIUIEKCHBIX uuced. KoMiuiekcHbie
4ucia B KOOpAMHATHOM reomerpuu. [IpsiMast 1 OKpy>KHOCTh B KOMILJIEKCHOM (hopMe.

Tema 4. Komounaropuka. IIKC-4.1.

[lonsatne KOMOWHATOpPUKKM B KOMIIBIOTEpHOM Maremaruke. [lomcuér
BO3MOKHBIX BapUaHTOB PACIOJIOKEHHSI, KOMOMHAIIMI WM BBIOOpa OOBEKTOB, a
TaKXe TOUCKOM 3aKOHOMEPHOCTEH WIIM CTPYKTYP, BO3HUKAIOIIMX B PE3yJIbTaTe
TAKOro pacnoioxeHus. OnTUMH3aIKs aaropuTMOB. YHCICHHOE M aHATUTUYECKOE
BBIUMCJICHUE 3JIEMEHTOB MAaTEeMAaTUYECKOrO aHajlM3a Ha BBICOKOYPOBHEBOM SI3BIKE
Python (R). Onierka BepositHOCTE# coOBbITHI. KOoMITbIOTEpHAS apXUTEeKTypa. AHAIH3
CTaTUCTUUYECKUX JIaHHBIX. ['eHepalusi mepecTaHOBOK M HAOOPOB JAHHBIX C YUETOM
orpanndyeHud u ycinoBuil. [loacyér oOBEKTOB ¢ OMNpenenéHHBIMU CBOMCTBAMU U
BBIYUCIICHUE KOJIMUYECTBA BOBMOYKHBIX CIIOCOOOB PACHOI0KEHUS OOBEKTOB.



4. Tunpl OLCHOYHbBIX MAaTE€PHUAJI0B, MIOKA3ATC/IN U KPUTCPHUHA OLICHUBAHUSA

4.1. OueHounsle Marepuasnibl 1o auciumuHe  b1.B.JIB.04.02
KommneroTepHas MmaTeMaThka U MaKeThl MIPUKIIAIHBIX MPOrPaMM BXOJST B COCTaB
OLICHOYHBIX MaTepuajoB 10 oOpa3oBaTenbHOW nporpamme. COBOKYIHOCTh
OIICHOYHBIX MaTEPHAJIOB MO BCEM UCHMIUIMHAM (MOIyJsiM) oOpa3oBaTeIbHOMN
porpaMMbl  COCTaBJISIIOT (PoHA oueHouHbIX cpeactB (gaiee — DOC). ®OC
WCIIOJIB3YETCSl TIPU  MPOBEJICHUM TEKYIIEro KOHTPOJISI yCIEBAaEeMOCTH U
MIPOMEKYTOUHOM aTTeCTaluu OOYYaIOIIUXCS C 1EJIbI0 OIICHUBAHUS JTOCTUKEHUS
00yYarOIIMMUCS TUTAHUPYEMBIX PE3YJIHTATOB 00YUYEHUSI.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOUYHBIX 3aJaHUI Pa3IUYHOIO
TUIA U YPOBHS CJIOKHOCTH, BKJIIFOYAET KPUTEPUU U IIKAJIBI OLICHUBAHUS, a TAKKE
«KJTFOYM» MPaBUIbHBIX 0TBETOB. POC popMupyercst Kak OTACTbHBIA JOKYMEHT U
XpaHUTCS B AJEKTPOHHOM Buje, Aoctyll kK @OC nperocTaBiieH OrpaHUYEHHOMY
KpYTY JIHII.

4.3. Jlna caMoCTOATENbHON paboThl OOyYArOIIMXCS IMPU MOATOTOBKE K
TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTalud B paboumx
nporpaMmax JUCHUIUIMH pa3MelIeHbl TUTOBbIE IPOBEPOYHBIE 3a/JaHUsI 3aKPBITOTO
THUIIOB.

3ajaHus 3aKpHITOrO THUIIA — ATO TECTOBBIC 3aJIaHMS, B KOTOPBIX KaX bl
BOIIPOC  COMPOBOXKIAETCS TOTOBBIMH BapUaHTaMU OTBETOB, U3 KOTOPBIX
HE00XO0IMMO BBIOPATh OJWH WM HECKOJIbKO MPABUIHHBIX.

3ananusi KOMOMHUPOBAHHOTO THUIA — 3TO TECTOBBIE 3a/IaHUsI, B KOTOPBIX
KaXXIblii BOIIPOC COMPOBOKIAETCSI TOTOBBIMU BapUAHTAMU OTBETOB, U3 KOTOPBIX
HE0OXOIMMO BHIOpATh OJIUH WM HECKOJIBKO MPaBUJIBHBIX U O0OOCHOBATh CBOU
BBIOOD.

3afaHusi OTKPHITOIO THIA — 3TO 33JaHUs, B KOTOPHIX Ha KaXK]IbIA BOIPOC
JIOJIKEH OBITh MPEIIOKEH PAa3BEPHYTHIII 00OCHOBAHHBINA OTBET.

B 3aBucumocTH OT THMNAa 3adaHUs PEKOMEHJIOBAHBI ONpEACICHHAs
MOCJIeI0BATEILHOCTD BBITIOJIHEHUS U CUCTEMa OLICHUBAHUSI BBITIOJIHCHUS 3aJIaHUM.
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4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3AJJAHIA NMHCTPYKUMA CHEHAPHU BBIITIOJIHEHU A KPUTEPUUN OLIEHMBAHUWA
3anmanue 3akpeiToro Thma | [IpounraiiTe TEKCT, 1 .BHUMaTETbHO IPOYUTATH TEKCT 3aJaHHS U TIOHSTH, YTO B OTBeT cunTaeTcs BEPHBIM,
C BBIOOPOM OJTHOTO BbIOEpUTE Ka4eCcTBE OTBETA 0XKUIACTCS TOJBKO OJMH U3 MPEUIOKEHHBIX €CITH TPaBIIILHO yKa3aHa
NPaBUIBHOTO OTBETA U3 NPaBUJIBHBIN OTBET BapHaHTOB. mdpa i Oyksa
HECKOJIbKUX
2. BHuMartenabHO NPOYUTATh NPEATIOKEHHbIE BAPHAHTHI OTBETA.
HPEI0KEHHBIX
BAPUAHTOB 3. BoiOpaTh OJJMH BEpHBIH OTBET.
4. 3anucath TOIbKO HOMEp (WiIu OyKBY) BHIOPAaHHOTO BapUaHTa
otBeTta (Hampumep, 3 wiu B).
3ananue 3akpbiToro Tuna | IIpounrtaiiTe TEKCT U 1.BHUMAaTENbHO NPOYUTATh TEKCT 3aJaHUs U MOHATh, YTO B OTBeT cuuTaeTcs BEPHBIM,
Ha YCTaHOBJICHHUE YCTaHOBHTE Ka4yecTBE OTBETa OXKUIAIOTCS Hapbl HIEMEHTOB. €CITH TIPaBHIIBHO yKa3aHbI
COOTBETCTBUS COOTBETCTBUE UQPbI WM OYKBBI
2. BHumarenbHO MpOYUTaTh 00a CIUCKA: CIIUCOK
1 — Bonpochl, yTBEpKIeHHsI, (DaKThI, TIOHSATHS U T.1T.;
CIHCOK 2 — yTBEPKJICHHs, CBOWCTBA OOBEKTOB U T.[I.
3. ConocTaBuTh JIEMEHTHI CIIUCKA 1 ¢ dJIeMEeHTaMHu CIIMCKA 2,
c(hopMHPOBATH TIAPBI HIIEMEHTOB.
4. 3anucath nonapHo OyKBbI U LUQPHI (B 3aBUCUMOCTH OT
3aJlaHKs) BApUaHTOB oTBeTa (Hanpumep, Al unu b4).
3aganue 3akpbiToro Tuna | [Ipounraiite TEKCT, 1.BHUMATENhHO NPOYUTATh TEKCT 3aJaHHs U MOHATh, YTO B OTBeT cuuTaeTcs BEPHBIM,
C BBIOOPOM HECKOJIBKHX BbIOEpUTE Ka4yeCcTBE OTBETa 0XKUAETCS HECKOJIBKO MPAaBUIBHBIX OTBETOB | €CIIU NMPaBHJIBHO YCTAHOBJICHBI
NPaBUIBHBIX OTBETOB U3 NpaBWIbHBIC OTBETHl | M3 MPEAJIOKECHHBIX BAPUAHTOB. BCE COOTBETCTBHSA (TIO3ULIUH U3
HECKOJIbKUX BapHaHTOB OJTHOTO CTOJIOIa BEPHO
2. BHUMaTenbHO NPOYUTATH IPEATIOKEHHbBIE BAPHAHT-ThI
NPEIOKEHHBIX COIIOCTAaBJICHBI C TIO3UIIUSMHU
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OTBETA.
3. BeiOpaTh HECKOJIBKO MPaBUIBLHBIX OTBETOB.

4. 3anucathb TOJIBKO HOMepa (WK OyKBbI) BBIOPaHHOTO
BapuaHTa oTBeTa (Hampumep, 1 4 wim A T).

JPYyToro)

3aaHue 3aKphITOTrO TUIA
Ha yCTaHOBJICHHE
HOCJIEI0BATEIBHOCTH

[IpounTaiite TEKCT U
YCTaHOBUTE
IIOCJIEI0BATEIIbHOCTh

1. BaumarensHO IpoOYUTaATh TCKCT 3alaHUS U IIOHATD, YTO B
Ka4dC€CTBEC OTBCTA OKMJACTCA ITOCICI0OBATCIIBHOCTD OJICMCHTOB.

2. BHuMartenbHO MPOYUTATh MPEI0KEHHbIE BAPUAHTHI OTBETA.

3. [locTpouth BepHYIO MOCIEAOBATENBHOCTD U3
MPEIJIOKEHHBIX JIEMEHTOB.

4. 3anucatb OyKBBI/TIU(PHI (B 3aBUCUIMOCTH OT 33 JaHUs)

BapHaHTOB OTBETa B HY)KHOMH IOCIIEIOBATEIHLHOCTH (HAIIpUMep,
BBA wnmm 135).

OTBeT cunTaeTCst BEpPHBIM,
€cJIM NPaBUJIBHO yKa3aHa BCs
MIOCJIEIOBATEIBHOCTD UMD

3amanue
KOMOWHHPOBAHHOTO TUTIA
C BBIOOPOM OJTHOTO
NpaBUILHOTO OTBETA U3
NPE/II0KEHHBIX U
000CHOBaHHEM BbIOOpA

[Ipouwnraiite Tekcr,
BbIOEpUTE
NPaBUIbHBIN OTBET U
3aMUIInTe
apryMEHTHI,
000CHOBBIBAIOIIHE
BbIOOp OTBETA

1.BHnMaTenpHO MMPOYUTATDb TCKCT 3alaHUA U IIOHATH, YTO B
Ka4ueCTBC OTBCTA OKUAACTCA TOJIBKO OAUH U3 IIPCIJIOKCHHBIX
BAapHUaHTOB.

2. BHuMareapHO MPOYHUTATH MPEIOKEHHBIE BApHAHThI OTBETA.
3. BeiOpaTh 0JIMH BEpHBIN OTBET.

4. 3anucatb TOIBKO HOMEp (MK OYKBY) BEIODAaHHOTO BapHaHTa
OTBeTA.

5. 3amucarh apryMeHThbl, 000CHOBBIBAIONIHE BEIOOp OTBETA
(Hanpumep, 4 TEKCT 000OCHOBaHUS).

OTBeT cunTaeTcsi BEPHBIM,
ecJIM MPaBUJIBHO yKa3aHa
udpa unu OykBa v
NPUBECHBI KOPPEKTHBIE
apryMEHTBHI, UCIIOJIb3yEMbIe
npu BBIOOpE OTBETA

38.IlaHI/Ie OTKPBITOT'O THUIIA
C pa3BCpHYTHIM OTBETOM

IIpounTaiite TEKCT U
3aMMILNATE

1. BHMMaTeIbHO MPOYUTATH TEKCT 33JaHUS U TIOHSTD CYTh
BOIIPOCA.

OTBeT cuuTaeTcs BCPHBIM:

1. OTcyTcTBHE (haKTHUECKUX
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pa3BEPHYTHIN
000CHOBAHHBII OTBET

2.Ilponymathb JIOTUKY U ITOJHOTY OTBETA.

3.3anucaTh OTBET, HCIOJIb3YSl YETKME KOMIIAKTHBIC
(hOpMyYITUPOBKH.

4B cjydac pacquHoﬁ 3a1a4y, 3aliucaTb pCUICHUC U OTBCT

OLINOOK.

2. PackpeiTe o0bema
UCTIONIb3YEMBIX MTOHATUH
(mo;HOTA OTBETA).

3.060CHOBaHHOCTH OTBETA
(Hanmu4ue apryMeHTOoB).

4. Jlornyeckas
[I0CJIENOBATEIBHOCTh
M3JIaraeMoro MaTepHaia.
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4.5.

Oo6mmas

ImIKaJjia

OOCHHBAHUA  PE3YJIbTATOB

TCKYIICTO

YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaliuu ooyyaromuxcs ¢ npuMmenenrem bPC

KOHTPOJIA

ECTS
Hrorosasn bunapuas | ]
0aJILHAA OIleHKA Tpanuumonnas cucrema cucTremMa wnomnoii | #V1H BUHAPHOK
cHCTeMBI
95-100 A P/ Passed
85-94 Ormaano B P/ Passed
75-84 Xoporio 3auTeHo C P/ Passed
65-74 D P/ Passed
55-64 VY 10BIIETBOPUTEIBHO E P/ Passed
0-54 HeynoBneTBopuTenbHO He 3auteno F F/Failed
CooTHomieHue  OaJUIOB 32  TEKYIIMH  KOHTPOJIb  YCIIEBA€MOCTU U
MPOMEKYTOUHYIO aTTECTAIMIO, a TAKXKE MMOBTOPHYIO MTPOMEKYTOUHYIO aTTECTAIUIO:
MakcumanpHas cymma | MakcuMaiibHas MaxkcumaiibHas MaxkcumaiibHas
0aJJI0B 32 TEKYIIIHIA cyMmMa 0asuioB 3a UTOTOBast cymma 0asuioB 3a
KOHTPOJIb MIPOMEKYTOUYHYIO OaIbHas MMOBTOPHYIO
yCIIEBAEMOCTH aTTECTAIIHIO OIlCHKA MPOMEKYTOUYHYIO
aTTECTAINIO
60 GaymioB 40 GammoB 100 6ayutoB 100 6amnos

5. q)OpMI)I arTTeCTallu, TUIIOBLIC OLICHOYHLIC MaTEepHAJIbl AJId TEKYIIEI' 0

KOHTPOJIsl YCIIeBAEMOCTH 00y4aIOIIMXCSl, KPUTEPUHU U IIKAJIbI OLEeHUBAHUS 110

KOHTPOJbHBIM TOYKaM

5.1. B xone peanuzanuu auciuiuiudabl b1.B.J1B.04.02 KommnbroTepHas

MaTeMaTHKa ¥ MaKeThl MPUKIIATHBIX IPOTPAMM HCTIOIB3YIOTCS CIEAYIONHe POpMBbI

TCKYHICTO KOHTPOJIA YCIICBACMOCTHU O6y‘-IaIOIlII/IXC$I (B TOM YHCIC, 3aJaHUsA K

KOHTPOJIbHBIM TO‘IK&M) .

[TuceMeHHBIN ONPOC, TECTUPOBAHKE, KOHTPOJIbHAs padoTa.

Tema 1. Beenenue. OCHOBBI KOMIIBIOTEPHON MATEMATHKH.

Bonpocubl 015 onpoca.

Bonpoc 1 Kak BBl TOHUMAETE TEPMUH «KOMITBIOTEPHAS MATEMATUKA)?

Bonpoc 2 llpuBeaute CTPYKTYpY COBPEMEHHBIX YHHUBEPCAIBHBIX CHCTEM
KOMITbIOTEPHON MaTEMaTHUKH?

Bonpoc 3 1. Korna

MOJIeTTUpOBaHue?

1esecoo0pasHo

IMPUMCHSATDH

MaTCMaTHYCCKOC

Bonpoc 4 Uto BbI NOHUMAETE MO TEPMUHOM «HHGOpMATIHS ?

Bonpoc 5 Uto Bbl TOHUMAETE MOJI TEPMUHOM «JAHHBIE) ?
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Bonpoc 8 Kak ocymecTBisieTcss BBIYHCICHHE OJHON (HECKOIBKHUX)
nepeMeHHbIX B cucteme Python (R)?

Tema 2. JIuHeliHasi M BeKTOPHAaA ajaredpa.
Bonpocwi dna onpoca:

Bonpoc 1 Kax Bocnonbs3oBatbes cpeactBoMm Help B mporpammuoii cpene Ha
0a3e s3p1Ka BHICOKOTO ypoBHS Python(R)?

Bonpoc 2 Yro Takoe maTpuna? B uem pasHuiia MaTpuLbl 1 MaccuBa’?

Bonpoc 3 YUto Takoe IuHEHOE alire0pandeckoe ypaBHEeHHE?

Bonpoc 4 Packpolite ToHSITUE COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX
3HAYEHUM.

Bonpoc 6 Kakue QyHKIIMU UCTIONIB3YIOTCS JUIsl pEIIeHUs 3aj1a4 JUHEHHOU U
BEKTOPHOI ayireOpbl B MPOrpaMMHOM cpele Ha 0ase s3bIKa BBICOKOTO YpPOBHS
Python (R)?

Tema 3. Teopusi KOMIIEKCHBIX YHCEJI.

Tecmosvle 3a0arnusi:
3adanue OMKpPbINIO20 Muna ¢ pa3eePHYymviM Oomeemom

— BHuMaTenbHO IpOYUTATh TEKCT 3aJaHUS U MOHATH CYTh BOIPOCA.
— Ilpogymars JOTMKY U MOJHOTY OTBETA.
— 3anucaTh OTBET, UCTOJB3YsI YeTKHE KOMIAKTHBIC (POPMYTUPOBKH.
— B ciyyae pacueTHoM 3a7a4n, 3a11MCaTh PEIUICHUE U OTBET.
1. BepHo /11 COOTBETCTBHME MAaTEMATUYECKOTO OMUCAHUS U PEATU3AIUHN C IOMOIIBIO
Python (R):
P(z)=(-3—4i|Z°+(—2+4i)z+(5+2i)
B Touke z=—1-4i (12)
omeem 100—1—42i
z=-1-47

p=(-3-43)*(z*z)+(-2+4])*z+(5+2])
print(p)

(100+427)

3adanue omxpvuimo2o muna ¢ pazeepHymviM 0meemom

— BHUMATEJIBHO MPOYMUTATh TEKCT 3aJaHUS U IIOHATH CYyTh BOIIPOCA.
— INPOAYMAaTh JOTUKY U MOJHOTY OTBETA.

— 3amnMcarb OTBET, UCIOJIb3Ys YETKHE KOMIAKTHbIE (POPMYIUPOBKH.

— B CJIy4yae pacueTHOM 3aJjauM, 3aIIucaTh PEIICHNUE U OTBET

2. [lyctp 2,=—4-9i,2,=1-8i
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z2,—1,

Beruucinute —
Z,—17,
z1=-4-9%1j
z2=1-8%1j

print((z1-z2.conjugate())/(z1.conjugate()+z2))

3adanue omkpvImo2o muna ¢ pazeepHymviM OMeemom

— BHHUMATEJIbHO IPOYMUTATH TEKCT 3aJaHUS U IIOHATh CYTh BOIIPOCA.
— IPOAYMATh JIOTUKY U MOJIHOTY OTBETA.

— 3ammcaTh OTBET, UCIIOJIB3YS YeTKHUE KOMIAKTHBIE ()OPMYITUPOBKH.

— B Clly4yae pacueTHOM 3a/1a4, 3aI1CaTh PEIICHUE U OTBET
3. [IpuBegute yncio z=2+2+3i

K TPUTOHOMECTPUICCKOMY BUY.
import math
import cmath
z=2+2*math.sqrt(3)*1j
fi=round(math.degrees(cmath.phase(z)))
print(fi)
r=abs(z)
print(r
3a()CZHI/l€ OMKpbINioco muna ¢ pad3eepHymosim Omeeniom
— BHHMATCJIbHO MMPOYUTATh TCKCT 3a/laHUA U IIOHATH CYThb BOIIPOCA.
— HOpoAyMaTh JIOTUKY U IIOJIHOTY OTBCTA.
— 33HHC3TB(HBGT,HCHOHLSYHQBTKHGKOMﬂaKTHHE(bOpMyHHpOBKH.

— B Clly4yae pacueTHOM 3a/1a4, 3aM1caTh PEIICHUE U OTBET
4. Beruncnure 3Ha4eHUEe MHOTOYJIEHA
P(z)=(1+3i)2°+(—5+6i)z+(2—t)

B Touke z=1+2i (17)

z2=1+27j
p=(1+37)*(z*2)+(-5+67)*z+(2-17)
print(p)

Tema 4. KomOunaropuka.

Koumpoavuas paboma no memam 1-4.
Pa3paborarhs caMmocTosTeIbHOE TTPUIIOKEHUE B MPOrPAMMHOM cpejie Ha 0ase sA3bIKa

BbICOKOTO YpoBHs Python (R), oTrobpaaroiiiee pemenne caeayommx 3a1ay:
1. Haiitu 3Hauenue Boipaxenus npu x=0.1,y=3.5:
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xX+igy
lny )1+ Iny
x+i1gy

2. Pemuth 3amauy Komm st cuctembl Bonbreppa-JIoTkun (MOJEnb «XUITHUKH-

f=0+

XKEPTBBIY), UCTIONB3YyEMYIO JUISI OMUCAHUS MOBEACHHSI KOHKYPHUPYIOMINX GUPM
dx/dt = ox—PBxy
dy / dt =—yy+oxy

a=3, pf=0=1 y=2
x(0)=3
y(0)=4

3.Pemmth cucteMy TUHEHHBIX anreOpandecknx ypaBHeHnii AX=B u uccienoBarthb
BIUsIHUAE KOO PUITMEHTOB CHCTEMBI Ha €€ PEIICHNE

-13 8 3 2 -2.8
o -1 7 3 —26.3
A - . B =
-8 3 4 -1 4.1
17 7 3 1 —45.9

4. TlocTpouTh TOJIMHOMHUATIBLHOE CIrJaXKUBaHWE TaOMu4yHOW ¢GyHkIuu. Haiitu
3HaYeHUs TaOIMYHON QYHKIUM B Toukax 0.5%(x,+x+1)

X

0.1

0.2

0.3

0.4

0.5

y

1.4

1.6

1.9

1.75

1.45

5. IlocTpouTh MHTEPHOIAUUOHHBIN MOTMHOM B popMe Jlarpanxka. Hailtu 3HaueHus

TabIMaHOH QYHKIMK B Toukax 0.5%(x,+x,+1)

X

0.0

0.1

0.2

0.3

0.4

1.6

1.9

1.75

1.45

y 1.4
6. [TocTpouTs rpaduk KyCOUHO-3aJaHHON (PYHKIIMU, OTOOPA3UTH BETBH Pa3HBIMU
LBETaMH U MapKepaMu

-3, -3<x<-1
f(x)=<3x, -1<x<I1

3™ 1<x<3

5.2. TumoBbie OLIEHOYHbIE MaTEpUalIbl JJIsI TEKYLIEro KOHTPOJIs
yCIIeBAaEMOCTH 00yYaromuXxcst (BHE KOHTPOJIbHBIX TOYEK):
IIPUBEJICHBI B I1.6.2.
53. OmuH WM HECKOJIBKO TEMATHYECKHX OJIOKOB  JUCIUILIAHBI

3aBepIIAlOTCS  KOHTpoJibHOM ToukoM (manee — KT). Tekyuuil KOHTpOJb
yCIIEeBAEMOCTH 10 TUCIUIUIMHE TIpeycMaTpuBaeT He MeHee 2 (AByX) u He Oosiee 10
(mecstn) KT B TeueHne nmeproa OCBOCHHUSI TUCITUTUIAHBI.
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MakcumanbHOE KOJIMYECTBO OayioB 3a Jt0OoW Tun pabotr B pamkax KT

coctanisier 100 (cTo) OamioB.
Pacnipenenenne BecoBbix koddp¢unuentoB nmo KT B pamkax TeKyIIero

KOHTPOJIS YCTICBAEMOCTH I10 JTUCIMIUIMHE ¥ (POPMYJIBI pacyeTa:

HaunmenoBaunue
KOHTPOJIBHON TOYKHU

MaxkcumanbHoe

Koadduuument Beca

KOJIMYECTBO 0aII0B KOHTpOJIBHOﬁ TOYKH

3a paboTy B pamMKax
KT, xoTopoe Mmoxet

Pe3ynbrar KOHTPOJIBHOM
TOYKH, YY4aCTBYIOIIHUH B
dbopmupoBaHUU
HUTOTOBOM OaIbHOM

HaOpaTh OIICHKH T10 TUCIIUTUTHHE
00yJarOIIHICSI (oTpaskaeTcs B KypHae
BPC 8 CJ10)
1 cemecTp
KT 1 100 0,3 30
KT 2 100 0,3 30
Hroro: X 0,6 60

®dopmyia pacuera pe3yiabTaTa KOHTPOJIbHOM TOUKH:

Pesynbrar kKoHTpOabHOH TOoukKu = KonmyecTBO 0amioB 3a paboTy B pamKax
KT X KoaddunmeHnt Beca KOHTPOJIbHON TOUKH.

5.4. ®opMbI TEKYIIETO KOHTPOJIS ycrieBaeMocTu oOyyvaromuxcs B pamkax KT

M THUIIOBBIC OLICHOYHBIC MATCPHUAJIbI:

KT - 1.

Tema 1-3:

Tlucomennwiti onpoc no memam 1- 2, mecmuposarue no meme 1-3.

KT-2.
Tema 4.

KOHMPOJIbHAA pa60ma.

Jist ka0t (popMBI TEKYIIETO KOHTPOJISI yCHEBAEMOCTH OOYyYaroluxcs B

pamkax KT omnpeneneHsl KpuTeprun OLICHUBAHUSI PE3YIbTATOB BBIIIOJHECHUS 3aJaHHUS.
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1. Kpumepuu oyenuganus mecmuposarusl:

Jlmana3zoH
Kpurepun onieHku SAILIOB Onmcanue Kputepus
0 Konuuecmeo npasunvuwvix omeemos
MmeHee 55%

5 Konuuecmeo npasunvhvix omeemos om

55% 0o 64%

Koauuecmeo

I 50 Konuuecmeo npasunvuvix omeemos om

1; A 65% 00 74%
75 Konuuecmeo npasunvhvix omeemos om

75% 00 84%
100 Konuuecmeo npasunvhvix omeemos om

85% oo 100%

HToro makcumaibHO: 100

2. Kpumepuu oyenusarusi KohmpoavHot pabomoi.:

Kpurepuu onenku Jnanason Omnucanue KpuTepus
PHTEP 0aJJI0B PHTEP
41-70 Ilemanvnoe, nocnedosamenvroe
onucauue xo0a peuleHul npumepa
21-40 llosepxnocmuoe onucanue xooa
Cooeporcanue u .
peuwienuu npumepa
packpvimue
. 0-20 lonamus packpvimsl MUHUMATLHO UU
8bIOPAHHBIX NOHAMULL
He PACKpbImbl 806Ce
He npeocmasnen/ npeocmaenen
MUHUMATIHBLLL X00 peuleHus npumepa
30 Konuuecmeo svinonnennvix 3a0anuii
om 85% 0o 100%
Konuuecmeo -
D /5 Konuuecmeo evinonnennvix 3a0anuii
. om 55% 0o 84%
3a0aHut »
0 Konuuecmeo svinonnennvix 3a0anuu
menee 55%
HToro MmakcumanbHO: 100

3. Rpumepuu OYECHUBAHUA NUCObMEHHO20 onpoca.

Jnanason 6aioB

Onncanue kpurepus

85-100

OOyuaromuiics TMOJHO HW3JIaraeT Martepuain (OoTBedaeT Ha
BOIIPOC), 1a€T MPABWIHHOE OMPEJIEIICHIE OCHOBHBIX TIOHSTHIA,
oOHapy>XMBaeT MOHUMAHUE MaTepuaia, MOXKET 0OOCHOBATH
CBOM CYXJCHHS, MPUMCHUTH 3HAHWS HA MPAKTHUKE, TPUBECTU

HEOOXOAMMBIE TPUMEPHI HE TOJBKO M3 y4YeOHHKA, HO H
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CaMOCTOATENIbHO  COCTaBJCHHBIC,  UW3JlaraeT  MaTepuall
MOCJICIOBATEIbHO W TMPABWIBHO C TOYKHA 3pPEHUS HOPM
JIMTEPATyPHOTO SI3bIKA.

OOyuaromuiicss JaeT OTBET, YJOBJICTBOPSIONINN TEM K€
TpeOOBAHUSAM, YTO U JIJI1 OLIEHKU «OTJIMYHO», HO JOIYCKaeT
12 ommOKu, KOTOpBIE CaM e UCIPABIIET, U 1—2 HeoueTa B
[10CJIEI0BATEILHOCTH U A3BIKOBOM oopmiieHUH]
M3J1araeMoro.

OOyuaronuiicss oOHapy>XMBaeT 3HAHWE U I[MOHUMAaHUE
OCHOBHBIX TMOJIOKEHUH JaHHOW TEMBbI, HO U3JaraeT MaTepua
HEMOJIHO M JIONYCKAET HETOYHOCTH B OINPECICHUH TMOHATUN
Wi (OPMYJITMPOBKE MPABUIL, HE YMEET JOCTATOUYHO IITyO0KO U
NT0Ka3aTeIbHO 000CHOBATh CBOM CYXKJICHHS U TIPUBECTH CBOU
OpUMEpBI; H3JaraeT MaTepuald HENoCJIeI0BaTeIbHO U
JIOMYCKAeT OMIMOKHU B SI3bIKOBOM O(OPMIICHUH M3JIaraeMoTO0.
OOyuatomuiics oOHApYKUBAeT HE3HAHUE BOTIPOCA, JOIMYCKAET
0-54 omuOku B  (GOPMYJIHUPOBKE OINpENEICHU U TpaBul,
MCKAKAIOIIME HX CMBICH, OECHOpsiIOYHO U HEYyBEPEHHO
n3JaraeT MaTepual.

65-84

55-64

5.5. Onrcanue TONOTHUTEIBHBIX MaTePUaIoB U 000PYA0BaHUS, HEOOXOUMBIX
JUUISL BBITIOJTHEHUS TIPOBEPOYHBIX 3aJIaHUM (npu Heobxooumocmu).

Jlist pelieHuss TECTOBBIX 3aJlaHUM CTYJEHTY pa3peliaeTcs HCIOJIb30BaHHUE
KaJIbKYJISITOPa; IPOrpaMM JUTsi paboThI € AJIEKTPOHHBIMU TabIuUIIaMu 1Jis 00paboOTKH,
aHaM3a ¥ BU3YyaIU3allid JaHHBIX.

6. (I)OpMLI HpOMeH(yTOqHOﬁ aTTeCTallui, KPUTECPUH H IIIKAJIA ONCHUBAHUSA,
THUIIOBbIC OLICHOYHLIC MaTECpPHAJIbI 110 TUCHUIIJIMHE

6.1. IIpomexyTouHas aTTecTalus NpoOBOIUTCS B opMe:
S ceMecTp — 3a4eT ¢ OLIeHKOI.
3ader ¢ OLEHKON mpoxoauT B ¢opme TectupoBaHus. Ha BeImoigHeHUE TecTta
naercs 45 MUHYT.
[Ipu peanuzamuu npomexytouHoit arrecraumu B O0/JJOT ™Moryt OBITH
UCTOJIb30BaHbl cheayomue (opmer: B Gopme TectupoBanuss B CIO; B dopme
MMCbMEHHOTO PENIECHU 3aJJaHUi Pa3IMYHOIO THUIIA.

6.2. TUNoBbIE OLIEHOYHBIE MAaTEPUAIIBI TIPOMEKYTOUYHOU ATTECTALINH.

Bonpocul 013 nodzomosku k 3auemy ¢ oueHKoti.
1. Kak BbI IOHUMAETE TEPMUH «KOMITBIOTEPHAs MATEMATHUKA»?

2. IlpuBegute CTPYKTYpy COBPEMEHHBIX YHHMBEPCAIbHBIX CHCTEM
KOMITBIOTEPHON MaTE€MAaTUKU?
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3 Korpa nenecoo0pa3zHo npuMeHsITh MaTEMAaTUHYECKOE MOJIETUPOBAHKE?

4. Yto BBl NIOHUMAETE MO TEPMUHOM «JIAHHBIE»?

5. Huadopmanus. CrnocoOsl npenactaBieHus: uadpopmaiuu. [Ipumepsi.

6. Huadopmanronnsie mpoiecchl. @opMbl HHOOPMAITMOHHBIX MPOIIECCOB.
ITpumepsl.

7. OCHOBHBIE MOHITHUS MOAECIUPOBAHUSI.

8. OcHOBHbIE BUJIbI MOJIEJIEN U UX CBOMCTBA.

9. OCHOBHBIE IOHATHUSA KOMIIBIOTEPHOTO MOJIEJINPOBAHMS.

10. OcHOBHBIE 3Tanbl KOMIIBIOTEPHOTO MOJEIIUPOBAHMS.

11. OcHoBHbIE TpeOOBaHUSI K KOMIIBIOTEPHOMY MoOjenupoBaHuto. Ooiue
MPUHIIUATIBI MOJIETTUPOBAHUSL.

12. CucrteMbl KOMIBIOTEPHON MAaTeMaTUKH, MOHSTHS U KJacCU(pUKaIHI.

13. TwumoBas CTpyKTypa CUCTEM KOMIIbIOTEPHOM MaTeMaTUKH

14. Beruucnenue 3HaueHus QyHkuuM B Touke. [locTpoeHue TabIuUIIbI
3HauYeHUU (QYHKIIMKM B TPOrPaMMHON cpelle Ha 0a3e s3bIKa BBICOKOTO YPOBHS
Python(R).

15. BcTtpoennble ¢yHKIMM 118 0OpabOTKM BEKTOPHBIX JIAaHHBIX B
IIpOrpaMMHOM cpejie Ha 0a3e sA3bIKa BEICOKOTO ypoBHs Python(R).

16. Martpunpl. Oneparnuu HajJ MaTpUIIAMHA B TIPOTPAMMHOM cpefie Ha Oase
s3bIKa BEICOKOTO ypoBHs Python(R).

17. Marpuunslie (yHKIUH B IPOTPAaMMHOM cpezie Ha 0ase s3bIKa BHICOKOTO
ypoBHs Python(R).

18. YucneHHOe M CUMBOJIBHOE BBIYHMCIIEHUE MPOU3BOHBIX B POrPaMMHOMN
cpelnie Ha 6a3e si3bIKa BhICOKOTro ypoBHs Python(R).

19. BpluncieHne HWHTErpajioB B TNPOrpaMMHON cpefie Ha 0Oase s3bIKa
BbIcOokoro ypoBHsi Python(R). HaxoxaeHue HeorpeeieHHOr0 HHTErpara.

20. BeprunclieHHEe HMHTETPAJIOB B NPOrpaMMHON cpefe Ha Oase s3bIKa
BBICOKOTO ypoBHsS Python(R). Ananutnueckoe BBIUKCICHUE OMNPENEICHHOTO
UHTErpasa.

21. BplumclieHHEe WHTETPAJIOB B TPOTPAaMMHON cpefe Ha Oase s3bIKa
BBICOKOTO ypoBHs Python(R). UncieHHoe BRIYUCIICHHE OMIPEACICHHOTO HHTErpaa.

22. CymMupoBaHuE PSA0B B IPOrPaMMHOM cpejie Ha 0a3e A3bIKa BHICOKOTO
ypoBHs Python(R).

23. Pemenue auddepeHIuanbHbIX ypaBHEHUN B MPOrpaMMHOM cpene Ha
0aze s3b1Kka BbICOKOTO ypoBHA Python(R).

24. BeluucieHue onpeaenuTeNiel B mporpaMMHON cpele Ha 0asze si3bIka
BBICOKOTO YpoBHs Python(R).

25. Pemienue cucreM JIMHEHMHBIX YpaBHEHUH B MPOrpaMMHOM cpejie Ha 0asze
sI3bIKa BEICOKOTO YpoBHS Python(R).
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26. HutepnonupoBanue GyHKIMN. MHTEPHOISAIIMOHHBIN MOJIUHOM B hopme
Jlarpan»xa B mporpamMMHo# cpejie Ha 0a3e si3bika BbiIcOKOTO ypoBHs Python(R).

27. HWatepnonupoBanue GyHKIUH. MHTEPHOISIIMOHHBIN MOJUHOM B hopme
HproToHa B mporpamMmHoOii cpejie Ha 6a3e si3bIka BeICOKOro ypoBHs Python(R).

28. Hutepnonsius KyOMYECKUMHU CIUIailHAMH B TPOTPAMMHOM cpejie Ha
0a3e s3p1Ka BeICOKOTO ypoBHS Python(R).

29. CpenctBa moctpoeHus rpadukoB PyHKIHI OTHON U ABYX TEPEMEHHBIX B
nporpaMMHOM cpene Ha 0a3e s3bika BeIcOKOoTo ypoBHA Python(R).

30. OTtoOpakeHHe pa3aIUYHbIX TUIOB JIAHHBIX B IPOTPaMMHOM cpejie Ha 0a3e
a3bIKa BbICOKOro ypoBHs Python(R).

27. PacmupeHHbIe CpencTBa Ipaduyeckod BU3yalW3allMd B MPOTPaMMHOMN
cpene Ha 6a3e si3bika BeicoKoro ypoBHs Python(R).

28. Twunossle cpeAcTBa NPOrpaMMHUPOBAHUS B IIPOTPaMMHOM cpejie Ha O6asze
s3bIKa BBICOKOTO YpoBHsI Python(R).

29. BcTpoeHHBIN S3bIK MPOrpaMMHUPOBAaHUS B MPOrpaMMHOM cpejie Ha 6a3ze
s3bIKa BICOKOTO ypoBHs Python(R).

30. daitn-dyukuus u aiti-nmporpamma.

31. MaccuBsl CTPYKTyp B MPOTpaMMHOI cpene Ha 0a3e si3bIka BBHICOKOTO
ypoBast Python(R).

32. TexkcrtoBbie (alabl B MPOTPAaMMHON cpejie Ha 0a3e s3bIKa BBICOKOTO
ypoBHs Python(R).

TunoBble KOHTPOJIbHBIE 32JAHUA HA 324eT:

3agaya 1. PemuTe HENMHEHHOE YypaBHEHHWE, HCIIOIb3Ysd BCTPOEHHBIE
CpeICTBa B IPOrpaMMHOM cpejie Ha 0ase s3bIka BbIcOKOro ypoBHs Python(R).

X =92x" +55x* ~Tx=-1.4

3angaua 2. [Toctpouts rpaguk KycouyHO-3aJaHHON (PYHKIIUK B TPOrPaMMHOM
cpelne Ha Oa3e s3bIka BbICOKOTro ypoBHs Python(R).

Jx, 0<x<1
f(x)=<1, 1<x<3
(x—4)> 3<x<5
3anaua 3.IToctpouts rpaduxu GyHKIUN OHOM EpeMEHHON Ha YKa3aHHBIX
MHTEpBaJaxX B MPOrpaMMHON cpejie Ha 0a3e si3bIka BbICOKOro ypoBHs Python(R).
BriBecTu rpadguku pazHbIMU CrIOCOOAMU:
B OT/IENIbHBIE rpauyecKue OKHa,

B OJHO OKHO Ha O4AHHU OCH,
B OJHO OKHO Ha pa3HbIC OCH.
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f(x)=Inx, g(x)=xlnx, xe€[0.2,10]
u(x)=x", v(x):\/; x €[0,8]

3amaua 4. Pemuth 3a7a4y JUHEWHOTO NPOrPaMMUPOBAHUS B TPOTPAMMHOM
cpene Ha 6a3e si3bIka BhICOKOro ypoBHs Python(R).

Jns mpousBojicTBa OpycheB 3-x pazMepoB:0.6 m, 1.5 M, 2.5 M 1 cocTaBiieHHs
Y3 HUX KOMIUIEKTOB B COOTHOIIICHUH 2:1:3, Ha pacnuii HOCTyNarT 2- METPOBBIE U 3-
MeTpoBble OpéBHa B cooTHomieHuu 3:2. Onpeaenuth IwiaH pacnuia(B %),
obOecrneurBaOIINi MUHUMAJIBHOE YHUCIIO OTXOIOB.

3agaya 5. Cuurarh JaHHBIE W3 TEKCTOBOro (hailia U 3amucaTh JaHHBIC B
TpeOyeMbIil TEKCTOBBIN (pailsl, UCTIOIB3YS CPEACTBA B IPOrPAMMHOM cpejie Ha 6asze
si3bIKa BBICOKOTO YpoBHs Python(R).

3anaua 6. Hanucate daiin-dyHKimio a1 peleHus moCTaBISHHON 3a1a4H.

3aMEHUTh JJIEMEHT MaTpuilbl ¢ HHAEKcamu 1,1 Tpou3BeneHHEM Bcex
AIIEMEHTOB MaTPUIIBI
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TunoBble OPOBEPOYHBIC 3aJaHUS A CAMOIOATOTOBKHU O6V‘I3IOHI€FOC§I K

MPOMEKYTOUYHOM aTTECTAIINU:

CLIEHAPUU
TUIT 3AJJAHUA BLITOJTHELILS TUITOBBIE 3AJIAHU A
3amanue 1.BuumarensHo 1. BriOepure O0auH WM HECKOJIBKO
3aKpBITOTO TUMA | TPOYUTATH TEKCT HeCYIIECTBYIOIIMX BUIOB IOrPEIHOCTH
C BBIOOpOM 3aJlaHus U TIOHSTh, YTO B
OJTHOTO KauyeCcTBE OTBETA Orser:
MPaBUIILHOTO OKHaeTCs TOIbKO oxue | 1) TIOTPENIHOCTH METOJIA,;
OTBETA U3 13 MPEIOAKEHHBIX 2) WTOrOBas MOTPEITHOCTD;
HECKOJIBKHIX BapHaHTOB. 3)  BBIYMCIMTEIIBHAS [TOTPEIIHOCTH;
BAPUAHTOB 2. BHumarenbHO
T e— 4)  HeyccTpaHUMas MOTPENIHOCTb.
IpeNIOKEHHBIE
BapHAHTHI OTBETA. K Cucrema nuHeHHBIX  anreOpanyecKux
3. BbiGpath omuH ypaBHEHHWI  3aJaHa  JOBYMsS  MaTpUIAMH
BEPHBIH OTBET. (k03¢ (HUIMEHTOB U MPaBBIX YaCTEH YpaBHEHU )
4. 3anmcarh TONIBKO a=np.array([[1, 2, 1], [1, 1, 4], [2, 3, 4]],
HOMeEp (uiu OyKBY) dtype=np.float32)
BBIOPAHHOTO BapHaHTa b = np.array([3, 6,9]);
OTBeTa (Hampumep, 3 uiu 1) array([ 1.,-3., 2.]);
B). 2) array([ 9., -3., 0.]);
3) array([-1.,-2., 2.]);
4) cucrteMa UMeeT OECKOHEYHOE YHCIIO
peLICHU;
5) cucTemMa HeCOBMECTHA.
3aganue 1.BaumarensHO 1. YcTaHOBUTH COOTBETCTBUE MEKITY

3aKPLITOT'O THUIIA
Ha YCTaHOBJICHUEC
COOTBETCTBHA

IPOYUTATH TEKCT
3a/laHus ¥ MOHSATH, YTO B
Ka4yecTBE OTBETa
O’KU/IAt0TCS Maphbl
3JIEMEHTOB.

2. BuumarensHO
npounTaTh 00a crucKa:
CIIMCOK 1 — BOIpoOCHI,
YTBEpKJICHHS, (PaKTBI,
HOHATHSA U T.J.;

CIIMCOK 2 — o)
YTBEPKJICHHMsI, CBOMCTBA
00OBEKTOB U T.II.

3. ConocTaBUTH
JJIEMEHTHI CIIACKA 1 ¢
3JIEMEHTAMH CITHCKa 2,
chopMHpOBATH HAPBI
3JIEMEHTOB.

4. 3anucarb onapHo
OyKBbI U ITUPPHI (B

(hopMyIIoit 1 pe3yabTaToOM:

dopmyiia Tun uaTerpana
2
fo34+x2dx. 1) 6—53/2
A) 0 2
T 1 3
B) .(£4+9X12 d 2) ﬁarctgi
/16 dx \/—
sin 3\/; — 3) _2
C) Vx 3
YcTaHOBHTE COOTBETCTBHE MEXTY (hOpMYIION U
PE3YJIbTATOM .
dopmyna Pesynbprar
4
18
A) [ dx
; 1
B) f Vxdx
0
3

0
C) f e"dx
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3aBUCUMOCTH OT
3aJjaHKsl) BapUAHTOB
oTBeTa (Hanpumep, Al
wiu b4).

3agaHue 1.BHUMATEIIBHO 1. I[H(b(bepeHHHaﬂ (1)YHKHI/IH paBeH:
3aKpBITOrO TUMA | MPOYUTATH TEKCT —f
o P a) dflx|=f(x)
¢ BeIOOpOM 3aJjaHMs U TIOHSATh, YTO B '
p A ’ b) dfix)=f (x)dx
HECKOJIBKUX KauyeCTBE OTBETA
c) dfix|=tga
MIPaBUIILHBIX 0KUJAETCS HECKOJIBKO ,
OTBETOB W3 MPABUIILHBIX OTBETOB M3 d) dfix)=f[x]Ax
HECKOJIbKUX MPEIIOKEHHBIX 2. K AOCTAaTOYHBIM IMPHU3HAKaAM CXOIHUMOCTHU
BAPHAHTOB BApHAHTOB. YHCIIOBOTO Psi/ia C MOJIOKUTENIbHBIMU YJI€HAMHU
HpeIoKEHHbIX | 2. BHMMaTensHO OIT)HI(_)[C’ITC’I' I .
pusHak [lanamb6epa
IPOYUTATH
HpeI[J'IOX(eHHI)Ie 2) [Ipu3Hak cpaBHEHUS;
P 3) Pagukanbubiii mpusHak Ko,
BapHUaHThI OTBETA. N . K
) Unrerpansubiii npusHak Kommn.

3. BeiOpaTh HECKOIBKO

HPaBUIIbHBIX OTBETOB.

4. 3anucarb TOJIBKO

HOMepa (1u OyKBBI)

BBIOPAHHOTO BapUaHTa

oTBeTa (Hanpumep, 1 4

um A T).
3anaHue 1. BHuMarenbHO Pemnts ypaBHEHUE y’=0, rae

3aKPBITOTO TUIIA
Ha YCTAHOBJICHUC
IMOCJICA0OBATCIBH
OCTH

HpO‘-II/ITaTB TEKCT
3aJaHud U IIOHATH, YTO B
KauecTBe OTBETa
OXKHUJIaeTCs
IOCJIEIOBATEIILHOCTD
DJIEMEHTOB.

2. BamMarenpHO
MPOYUTATH
MIPEIOKCHHBIC
BapHaHTHI OTBETA.

3. IlocTpouts BepHYO
ITOCJIEIOBATENLHOCTD U3

y(x)=(X*+x—6)/(x*—10x+25)
a) BCC OTBCTHI BCPHBIC,

6)x%;

B)X’;

F) HCT BCPHBIX OTBCTOB.

Haiitu nmpousBogHyio QpyHKIUH y=XCOSX, TOe
y'=[xcosx| =?

a) cosx — xsinx
2

6)y"'=>
X

B)x’—10x+25
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NPEeJI0KEHHBIX
3JIEMEHTOB.

4. 3anucatb
OykBbI/IIU(PHI (B
3aBUCUMOCTH OT
3a/1aHus1) BApUaHTOB
OTBETA B HYKHOU
HOCJIE10BATEIbHOCTH
(manpumep, BBA nnmn
135).

Haiitn npousBomHyto 3-ro mopsiaka (QpyHKIIUN
2

y=Inx.|Inx]” = y' '==.
X

a) COSX — XSInX;

6)x%;

B)X’;

I') HET BEPHBIX OTBETOB.

3ananue 1.BHMMaTensHO A =np.array([[-1,0,1],[2,3,4]])
KOMOWHHUPOBAHH | IPOYUTATH TEKCT B =np.ones((2,3),type(int))
Oro THIIA C 3a/IaHMsl ¥ TIOHATh, YTO B | C=A+B
BBIOOPOM OJIHOTO | Ka4eCTBE OTBETA Uemy paBHa cyMMa JIEMEHTOB B IIEPBOU
MIPaBUIILHOTO OKHJIAETCA TONBKO OMMH | crnoke maTpuiisl C?
OTBETa U3 U3 MPEIIOKEHHBIX
HNPEJIOKCHHBIX | BApPUAHTOB. Pemmte 3amauy Komm gma cuctemsl
u obocHOBaHUEM | 2. BHUMaTebHO Bonbreppa-Jlotku( MOJIENTD «XUIHUAKH-
BBIOOpA HpOINTATh KEPTBB»), UCIHOJIB3YEMYIO ISl  OMUCAHUS

HPEIIOKCHHBIC MOBE/ICHUS KOHKYPHUPYIOIIHUX GUPM

BAapUAHTHI OTBETA. _

3. Beibpath oquH dx | dt = ox — B 24

BEPHBIN OTBET. dy /dt = —yy + Sxy

4. 3anucarb TOJIBKO a=3 B=5=1, y=2

HOMep (M OyKBY)

BHIOPAHHOTO BApUAHTa x(0)=3

OTBETA.

5. 3anucaTp apryMeHTHlI, y(0)=4

000CHOBBIBAIOIINE

BBIOOp OTBETA

(mampumep, 4 TekcT

000CHOBaHUA).
3aganue 1. BuumarensHo
OTKPBITOTO TUMA | MPOYUTATH TEKCT 1. Bepro JH COOTBCTCTBHC
C pa3BEpHYTHIM | 3aJIaHUS U MOHATH CYTh MaTEeMaTHUIECKOI'O OITMCAHUS u

OTBETOM

BOIIpOCA.
2.Ilpogymath JOTHKY U
MIOJTHOTY OTBETA.
3.3anucaThb OTBET,
UCTIOJNIB3YS YETKUE
KOMITaKTHBIC
(OpMyITHPOBKH.

4.B ciyuyae pacueTHOH
3aJ1a4, 3aMnucaTh
peIlIeHNe U OTBET

peanuzaiuu ¢ nomoibio Python (R):

z,—Z, ) )
— ,Z2,=—4-91,z,=1-8i
21— 1,

z1=-4-9%1]

22=1-8*%1j
print((z1-z2.conjugate()}/(z1l.conjugate()+z2))
2.BepHo nm 3amaHa Matpuna A ¢

OMOILBIO Python (R)?
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In [32]:

Out[32]:

a = np.array([[1, 2, 3], [2, 5, 6], [6, 7, 411}
print(“MaTpnua:\n”, a)

t=np.arange(1,18)
A=np.array(t).reshape(3,3)
A

MaTpuua:
[[1 2 3]
[2 5 6]
[6 7 4]]

array([[1, 2, 3],
[4, 5, 8],
[7, 8, 21D)
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6.3. Kputepun u mkana oueHuBanusa Ha ocHoBe bPC.

Kpumepuu u 6annvnas wikana onpedensiromes npenooasamenem

rana3oH
Kpurepun ouenku A Onucanue kpurepus
0ajIoB
0 Konuuecmeo npasunvhvix omeemos
Mmenee 55%
5 Konuuecmeo npasunvnvix omeemos om
55% 0o 64%
Konuuecmeso
50 Konuuecmeo npasunvnvix omeemos om
NpPaGUIbHBIX 65% 0o 74%
omeemos
75 Konuuecmeo npasunvnvix omeemosg om
75% 00 84%
100 Konuuecmeo npasunvuvix omeemos om
85% 0o 100%
Htoro
100
MaKCHMaJILHO:

6.4. Onucanue AOMOJHUTENBHBIX MAaTEpUaJIOB U 000PYAOBaHUS, HEOOXOIUMBIX
JUTS BBITIOJTHEHUS! TIPOBEPOYHBIX 3a7aHUl (npu Heooxooumocmu).

Jlnst pemienusi 3a7ad OTKPHITOTO TUMA (KOHTPOJIBHBIX PadOT), TECTOBBIX
3aJJaHAl CTYJIEHTY pa3pellaeTcss UCIOJIb30BAaHUE KaJbKYJSATOPA; MPOrpaMM IS
paboThl C AIEKTPOHHBIMU TaOnauIamMu Uit oO0pabOTKM, aHamu3a M BHU3yalU3alluu
JTAHHBIX.

7. MeToanuyeckue MaTEepHAJIbI 110 OCBOCHHUIO TUCHMILIMHBI (MOYJIA)

Jnst  u3ydyeHHss OCHOBHBIX  BOIIPOCOB  OOpa30BaTENbHOW  MPOTPAMMBbI
HE00X0IMMO MpopadaThiBaTh B Cpejie MPOrpaMMHUPOBAaHMS Ha 0a3e si3bIKa BHICOKOTO
ypoBHss Python (R) wmarepumansl nexkumii, paboTrath ¢ PEKOMEHJIOBAaHHOM
nmpernojaBareyeM  JIMTepaTypod, a Takke pecypcamMu  HHPOPMAIMOHHO-
TeJIEKOMMYHUKaIIMOHHOM ceTn « UHTepHeT». s mpuoOpeTeHnst HaBbIKOB aKTUBHOTO
WCIIOJIb30BAHUS 3HAHUU MOJIE3HO 0OCYKIATh IJIAHOBBIE U BO3HUKAOIINE BOIIPOCHI, a
TAKXKE PEIIAEMbIE 3a1a4M HA MPAKTUYECKUX 3aHATHUSX.

Jlnst  GopMupoBaHUS ~ CHCTEMHOTO  yCBOCHHS  JWCIHIUIMHBI  CJIEIYET
MOJB30BAaThC  3HAHUSAMU W NPUMEpPAaMHA U3 CMEXHBIX  JUCHUIUIMH
«IIporpammupoBanue», «Beaenue B Hayky o naHHbiXx. SQL u Pythony, «JIuneiinas
anreOpa M aHaJUTUYeCKass TreoMeTpus», a Takke «Teopuss BepoATHOCTEW U
MaTeMaTH4eCKasi CTAaTUCTUKA», «MaTeMaTHYECKHUI aHATU3».

s 3akperuieHuss M3y4eHHOIro Marepuaia JaHbl BOIPOCHI II0 KaXKJIOW TEMe
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JUCIUIUIMHBI, HA KOTOPBIE CIIEYEeT CAMOCTOSITENIbHO HAUTH OTBETHI.

Baxxnoit cocraBHOW 4YacThl0 Y4eOHOro Iipoliecca B BYy3€ SIBISIOTCS
npaktudeckue 3aHstus. [IpakTuueckue 3aHATHS MPOBOISTCS TIAaBHBIM 00pa3oM I10
JTUCIUTUIMHAM, TPEOYIOIIMM 3aKPEIUICHHUS HABBIKOB PELICHUsS 3a]ad, U MOMOTaloT
CTyJIeHTaM TJIy0Xe YCBOWTHh Y4YeOHBIM MaTepuaj, IPHOOpPEeCTH YMEHHsI MPUMEHSTh
METO/Ibl MAaTEMATUYECKOTO aHAJIN3a K PEIICHUI0 Pa3HOOOPA3HBIX 3aja4, OTPEIEIATh U
OLICHUBATh PECYpPChl M CYLIECTBYIOIIME OTPAaHUYEHHUS PA3HOTO poOJa IPOCKTOB.
[IpakTrdeckue 3aHATUS MPETHAZHAYEHBI JIJIs1 CAMOCTOSITEILHON pabOThI CTY/ICHTOB I10
PEIICHUIO KOHKPETHBIX 3aj1ad.

[Ipu moATrOTOBKE K MPAKTUYECKUM 3aHSATUAM HEOOXOAMMO MPOAHAIM3UPOBATH
Matepuanbl JICKIIUM, O3HAKOMHUTBCA C PEKOMEHJOBAHHOW JIUTEpATypol Mo
COOTBETCTBYIOIIIEH TeMe, OCYIIECTBUTH MOATOTOBKY 110 PEKOMEH/IOBAaHHBIM B paboueii
IporpaMme BormpocaM Jjisi 00CYKACHHs TEMbI, BBIMOJIHUTH JOMalIHee 3aaHue (pu
HEOOXOIMMOCTH).

HeobxoauMo MOMHUTH, YTO Ha JIEKIIMM OOBIYHO PAacCMATPUBAETCS HE BEChH
Marepual, a TOJbKO €ro 4actb. OcTanbHasg €ro 4acThb BOCIIOJHSIETCS B IpOLECCE
CaMOCTOATENLHOM paboThl. B CBsI3U ¢ 3THM paboTa ¢ peKOMEHJ0OBAaHHOM JIUTEPaTypOi
obs3arenbHa. Oco00oe BHUMAaHHE MPU ATOM HEOOXOJIMMO OOpaTHUTh Ha COJICpPKAHUC
OCHOBHBIX TIOJIO)KCHH ¥ BBIBOJIOB, OOBSICHEHUE SBICHWW W (PAKTOB, ySICHEHUE
MPAKTUUYECKOTO TMPUIIOKEHUSI PpPaCCMATPUBAEMbIX TEOPETHUUYECKUX BOIMPOCOB. B
mpoiiecce AToil paboThI CTYACHT JAOJKEH CTPEMUTHCS TTOHSATH U 3alIOMHUTH OCHOBHBIC
MOJIOKEHUSI PACCMAaTPUBAEMOI'0 MaTepuaja, MPUMEpHI, MOSCHSIIONIUE €ro, a TaKXKe
pazo0paThCa B WUTIOCTPATUBHOM MaTepuane. B mporiecce moAroToBKU K 3aHATHUSM
PEKOMEHYeTCs B3aWMMHOE OOCYXXJCHHE MaTepuania, BO BpeMs KOTOPOTo
3aKpeIUIAIOTCS 3HAHUS, a TakkKe NpUOoOpeTaeTcss MpakTUKa B HU3JIOXKEHUH U
Pa3bACHEHUH MOJYYEHHBIX 3HAaHUH, pa3BUBaeTCs peub. [Ipr HEOOXOUMOCTH ClleyeT
oOpalmiarbcsi 3a KOHCYJIbTallMeH K MpernofaBaTeio (B TOM YHCIE IO 3JIEKTPOHHON
noure). [lmaHupyst KOHCYJIbTAaIMIO, HEOOXOJIMMO XOpOIIO MPOayMaTh BOIPOCHI,
KOTOpbIE TPeOYIOT pa3bsiCHEHUS. 3aKaHYMBATh MOATOTOBKY CIEIYET COCTaBICHUEM
m1aHa (KOHCIIEKTa) M0 U3y4aeMOMY MaTtepuaity (BOIpocy). DTO MO3BOJISIET COCTABUTD
KOHIICHTPUPOBAHHOE, CXKAaTO€ NPEACTaBICHUE IO HM3y4aeMbIM BONpPOCaM. 3aluCH
UMEIOT TEPBOCTETICHHOE 3HAYCHHE JUIsI CAMOCTOSITENhHOU PaboThl cTyaeHToB. OHU
MOMOTAIOT TMOHSTh IOCTPOCHUE HW3Yy4YaeMOro MaTepuala, BBIJICTUTh OCHOBHBIC
MOJIOKEHUSI, TPOCIeIUTh uX JIoruky. Kpome Toro, BeneHue 3amuceil B KOHCIIEKTE
CIIOCOOCTBYET MPEBPAIICHUIO YTEHUS B aKTUBHBINA MPOIIECC, MOOUIIU3YET, HAPSLY CO
3pUTEIILHON, U MOTOPHYIO MamsTh. ClieIyeT MOMHUTh: y CTYJIEHTa, CUCTEeMaTHYECKU
BEIyIIEr0 3aluCH, CO3/JAaeTCsl CBOM MHIMBUAYalIbHBIM (OHI METOAMYECKHX
MaTepHaJIoB JJisi OBICTPOTO MOBTOPEHHS M3YUYEHHBIX BOIPOCOB, JJII MOOWIM3ALUU
HAKOIUICHHBIX 3HaHW. OCOOEHHO Ba)KHBI W TOJIE3HBI 3alMCU TOT/a, KOTJa B HHUX
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HAXOJAT OTPAaXEHHUE MBICIIH, BOSHUKILIUE IIPH CAMOCTOSITEIbHOM pabdoTe.

[Tocne n3yueHus 6a30BbIX T€M Kypca MPOBOAMTCS TEKYIIUH KOHTPOJIb 3HAHUN
CTYZICHTOB B BHJI€ ONPOCAa WJIM MUCHBMEHHOTO TECTHUPOBAHMA. THIIOBBIE TECTHI U
3aJ]aHus [0 TEMaM JIMCUUIUIMHBI IPUBEICHBI B CIIELIUAIBHOM pa3zielie JaHHOU paboueit
POrPaMMBI.

[TonroroBka K TEKylIEMYy M TPOMEXKYTOYHOMY KOHTPOJIIO TPEANOIaraet
U3y4YeHHE TMPEJCTaBICHHBIX BOIPOCOB K 3aueTy, paboTy HajJg TecTaMu,
IpPEICTaBICHHBIMU B JIaHHOW paboueil mporpaMme, BBITIOJHEHHE CEMECTPOBOMU
MPOEKTHOW PaldOoTHI MO MPUMEHEHUIO CUCTEMHOTO IMOAX0/1a U METOJO0B CHCTEMHOTO
aHaJM3a K BHIOpaHHOM CUCTEME.

8. YueOHas smTepaTrypa u pecypchbl HH(POPMALMOHHO-TEJIEKOMMYHNKANMOHHOM
cetu UHTepHeT

8.1. Ocnognas numepamypa

1. KBacoB Bb.M. Uucnenneie MeToAbl aHANW3a WU JMHEHWHOW anreOphl.
Hcnons3oBanue Matlab u Scilab/ b.1. KBacos .-Cankr-IlerepOypr:Jlanp,2021.-328
c. Tekcr : anexrponnslii // Jlanp : amekTpoHHO-OMONMHOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/168887?categ

2. CremanoB A. H. Undopmarnka: yueb. mocobue, pek. M-Bom o06pa3
[DnexTponnslit pecypc] - CI16.[u ap.]:ITutep, 2015.

3. Huxymun E. A. KoMmnbroTepHas reoMeTpuss U aJrOPUTMbl MAIIMHHOU
rpaduku [Dnexrponnsiii pecypc] - CI16. : BXB-Ilerepoypr, 2015

4. TpymkoB A.C. Craructuueckas oOpabotka uHpopmaruu. OCHOBBI
TEOPUU U KOMIBbIOTEpHBIH npakTHkyMm + CD: yuebHoe mocobue/A.C.TpyIiKos.-
Cankr-IlerepOypr:Jlanp,2020.-152 c. TekcT : aneKTpoHHBIH // JIaHb : 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/1269477categ

5. Makapos B.JI. CoumaibHOE MOAEIUPOBAHUE-HOBBIA KOMIIBIOTEPHBII
MPOPBIB(areHT-OPUEHTUPOBAHHBIE MOEH)- [M.]:OkoHomuka, 2013.

6. MockButuH A.A.Pemenue 3amay Ha KommbrloTepax. Crernudukanys
3a/1a4yu: yaebHOe nocobue VIS By30B/A.A.MockBuUTHH-CaHKT-
[TetepOypr:Jlanp,2021.-228 c¢.  TekcT : anekTpoHHbIH // JlaHb : 37EKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/169235%categ

Bce nctouHnky OCHOBHOM JIMTEPATYPhI B3aUMO3aMEHSIEMBbI

8.2. [lonoanumenvhas tumepamypa
1. Hayunsle cratbu _http://citeseer.ist.psu.edu
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https://e.lanbook.com/book/169235?categ
https://e.lanbook.com/book/126947?categ
https://e.lanbook.com/book/168887?categ

2.  AdanacbeBa H.IO. BrruncnurenbHple U 3KCIEPUMEHTATBHBIE METOIbI
HayuyHoro 3kcnepumenTa- M.:KHOPYC,2013.

3. CredanoBa HN.A. OOpaboTka JaHHBIX U  KOMIIBIOTEPHOE
MOJICTTUPOBAHUE: ydueOHOe nocobue /M.A.CredanoBa.-CaHKT-
[TerepOypr:Jlanp,2020.-112 ¢. TekcT : 3yekTpoHHBIHA / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/1269397categ

4. Peunckas O. I'.CumBonbHBIC BeruncieHus B MatLab: yuebnoe mocobue
mist - By3oB/ O.I'.PeBunckas.- Cankt-IlerepOypr: Jlanp,2020.-528 c¢. Tekcr:
ANEKTpOHHBIN //  JlaHp : »nekTpoHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/1493447categ

8.3. HopmaTuBHbIE NpaBoOBbIEe JOKYMEHTHI M MHAs ITpaBoBasi HH(GOpMaIUs
He ncnonb3yrores

8.4 HutepHeT-pecypchl
OObyuaromumMmcs obecrieueH Aoctyn Kk matepuanaM kypca B CIIO Akagemun
http://lms.ranepa.ru, a Tak *e 4epe3 CaWT Hay4HOW OUOIMOTEKH K CIIETYIOITUM

MOAUCHBIM 3JIEKTPOHHBIM PeECypcam:
Pycckoazviunvie pecypcol

- DJeKTpoHHbIE YYEOHUKH AJIEKTPOHHO-OMOIMoTeuHoit cuctembl (OBC)
«Aubyxc»

- DJeKTPOHHbIE YUYE€OHUKH DJIEKTPOHHO-OMONMoreuHor cucteMbl (DBC)
«IOpaiim»

- DJeKTpOHHbIE YUeOHUKH dJIEKTPOHHO-0MbmmoTeuno cuctemMol (ObC) «J/lans»
- DJNeKTpoHHbIE YYEOHUKH AJIEKTPOHHO-OMOIMoreunoit cuctemol (OBC)
«ZNANIUM.COM»

- DJNeKTpOoHHble Y4YEOHUKH AJIEKTPOHHO-OMOIMoTeuHoil cuctembl (DBC)
«BOOK.RU»

- DJNeKTpOoHHbIE YYEOHUKH AIEKTPOHHO-OMOIMoTeuHoit cuctembl (OBC)
«IPRSMART»
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9. MarepuajbHO-TeXxHMYeCcKasi 0a3a, HHPOPMAIMOHHbIE TEXHOJIOT UM,
nporpaMMHoe odecrnevyenne U UHGOPMAIMOHHbIE CIPABOYHbIE CHCTEMbI

Haumenosaunue

Crennanu3upoBaHHbIE 3albl I IPOBEACHHS JIEKLIHH, OCHAICHHBIC
IIEPCOHAIILHBIM KOMIIBIOTEPOM/HOYTOYKOM 17§ MYJIbTUMEIHUHBIM
IIPOEKTOPOM

AyauTopurd W KOMIIBIOTEpHBIE KJIAcChl, OOOpPYJOBaHHBIE IOCAJOYHBIMU
MECTAMHU WU NEPCOHAIBHBIMU KOMIIBIOTEPAMHU C BBIXOAOM B MHTepHeT mid
IIPOBEJECHNUS PAKTUYECKUX 3aHATHN

«MTC Jluak» — poccuiickas iargopma s OHIAWH-KOMMYHHKAITUNA U
COBMECTHOM paboTel KoMaHna ; «SHaekc Tenemoct» — cepBUC IS
BHUIeOKOHpepeHunit ot SAnaekca; Sd-mMecceHmxep

Texunuueckue cpencrtBa OOydeHHs: MEPCOHANbHBIE KOMITBIOTEPHI, Cpena
nporpammupoBanus Anaconda Navigator (Anaconda 3) ¢ makeramu
npukiIaaHbIx mporpamm Jupyter Notebook, Spyder, VS Code; nporpammusie
cpencTBa, obOecrneunBaromye npocMoTp BuaeodaitioB B ¢opmarax AVI,
MPEG-4, DivX, RMVB, WMV; nporpamMmsl Juist pabOThI ¢ 3JI€KTPOHHBIMU
TabaunaMu i oOpabOTKU, aHAIM3a U BU3YAJIU3allUU JTaHHBIX; OO0JaYHbIC
texnonorun Google Collab, Loginom, cooTBeTCTByOIIME OHJIANWH-
MHCTPYMEHTHI ISl IOCTPOEHUS MHTEIUIEKT-KapThl U MOJIETICH B Pa3IUYHBIX
HOTAIUSIX

Hayunast 6ubnmoreka (B T.4. AJIEKTPOHHBIE WH(GOPMAIMOHHBIE PECypCHI
Hay4YHOU OMOJINOTEKH )

CJ1O Akagemun https://Ims.ranepa.ru/
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