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COJIEPKAHUE

1. [lepeyenr  TUIAHUPYEMBIX  PE3ydbTaTOB  OOyYeHHUS 1O  JUCHUIUIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIbTaTAMU OCBOEHUS IPOTPAMMBI;

2. O0BeM 1 MECTO TUCHUILTUHBIB CTPYKTYpe 00pa3oBaTEIbHON MPOTrPaMMBl;

3. CoaepkaHue U CTPYKTYpa TUCLHUIUINHBI,

4. Tunsl OLIEHOYHBIX MaTEPUAJIOB, IOKA3ATENIH, KPUTEPHUH, IIKATbl OLICHUBAHNUS;

5. ®opMBI arTecTAllMd M TUIIOBBIE OLICHOYHBIE MaTepuanbl JJIis TEKYIEro
KOHTPOJISl YCIEBAEMOCTH O0y4arOUIUXCS;

6. @opMBI MPOMEKYTOUHOM AaTTECTAMU 110 AUCHMUIUIMHE, THUIIBI OLEHOYHBIX
MaTepuaoB, MOKAa3aTeIu, KpUTEPUHU, Kbl OI[EHUBAHUS;

7. Metoanueckue MaTepralibl IO OCBOCHUIO JTUCUUIIINHBIL

8. YueOHas iuteparypa U pecypchl HH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOM
cetu «HTEpHETY;

9. MarepuaibHO-TEXHUYECKAs 0a3za, uH(OPMAIMOHHbBIE TE€XHOJIOTUH,
porpaMMHoOe oOecrieueHre U UHPOPMAIIMOHHBIE CTIPABOYHBIC CHCTEMBI



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

Hucuunnuua b1.B.J[2.04.02 KomnbroTepHas wMaTeMaTMKa W IAKEThI

NPUKIAIHBIX TporpaMM ofecrieunBaeT (opMupoBaHHe Yy OOydaroUuxcs
CIEAYIOMIMX MPO(HECCHOHATBHBIX KOMIETEHIIN:
OTD/T® u| Kon Haumeno- Kon HaumenoBanmue Oo0pa3oBaTe/ibHBbIH
PEKBH3HUTHI | KOMIIETE BaHHe HHIHKATOPA | HHIMKATOpa pe3yabTar
IcC HIMHU KOMIIeTe- | JOCTH:KEHHUsI| JTOCTHUKEHHS
HIIMH KOMIIETEHIIMH KOMIIETEeHI Ui
(npu
Haau4uu)
06.015 [MTKC-4. | Crmocoben  |IIKC-4.1 Jlemouctpupyert | [IKC -4.1. 3-13. 3naer
Crenmanuct BBITIOJIHATH YMEHHE
1o " L ISIBIISTE COBpPEMEHHBIE CTaHJAPTHI
uHbopMaIu YIIPaBIIATH TpeOOBaHUS K HHq)OpMaLEHOHHOF 0
OHHBIM paGoTamu 1C B pamkax B3aUMOJICHCTBUS CUCTEM
TEXHOJIOTUS 1o BBITTOJTHEHHUSI
M paboT u
SOSIATIIO YIPABJICHUS [IKC-4.1. V-1. Ymeer
C/14.6 (Monuduka
paboTamu 1o
PazpaGoTk 1K) U 03 TAHHIO IPOEKTUPOBAaTh  APXUTEKTYPY
a COIIPOBOK/] (MomuduKar) HNC B pamkax BbIIOIHEHUS
APXUTEKTY enunto UC, " pabor u yIPaBICHUS
psr IC aBTOMAaTH3H CONPOBORIEHHIO pabotamMu  TIO  CO3JaHHIO
PYHOLIHX e (MoguduKaumn) u
3aaun conpoBoxaeHuto MC
OpraHu3anu
OHHOTO
yIpaBJICHUS
u On3Hec-
IPOIIECCHI

2. O0beM M MecTO TUCUMILIUHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM
NPOrpaMmbl

OO01mmit 00bEM TUCHMUILINHEL:
2,00 3.e., 72ak.yac
KonTtakTHast paboTa 00y4aronuxcs ¢ MpernoaaBaTelieM M0 BHAAM y4eOHBIX

3aHATHI: 37 ak. yac Ha KOHTaKkTHYI0 pabOTy C mpemnojaBaresieM, U3 HuUX 12
aK.4acoB Ha JICKIIUHU, 16 aKk.4acoB Ha MpaKTUYECKUE 3aHATHSA, 2 aKk.uyaca Ha KaTTak,
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35 ak.yaca Ha CaMOCTOSTEIbHYIO Pa0OTy 00yUaIOIINUXCSI.

Hucuumnuna b1.B.J12.04.02 «KomnbioTepHass MaTeMaTMka W TaKeThl
MPUKJIAJAHBIX MPOTPaMM» OTHOCUTCS K 4acTH y4eOHOro IUIaHa IO HalpaBJICHUIO
«buznec-undopmaruka» 38.03.05. IlpenonaBaHve AMCHMIUIMHBI OCHOBAHO Ha

quciumiHax  — b1.0.07.05 «Teopust BepoATHOCTEM ©  MaTeMaTU4yeCKas
CTaTUCTHUKA, b1.0.07.01 «MaremaTruuecKuit aHaIu3», b1.0.07.04
«JInddepennmanpHbie 51 Pa3HOCTHBIE YPaBHECHUS, b1.0.11

«IIporpammupoBanue», b1.B.14 «BBenenne B Hayky o naHHbix. SQL u Pythony,
b1.B.16 «JI3pik mnporpammupoBanuss R». B cBowo ouepenb oHa CO37a€T
HEOOXOIMMbIE TPEANOCHUIKU JJII OCBOCHHUS MPOTrpaMM TaKHX TUCIUIUIMH, Kak
b1.B.23 «Anamm3 u wmoxenupoBaHue OusHec-mpoieccoy, b1.B.J[3.03.01
«Metonbl nporHosupoBanusi», b1.B.J]2.03.02 «IIporHo3upoBaHre BpPEMEHHBIX
pPSAZOB» WM psAlla JUCIUIUIMH TI0 BBIOOPY CTYACHTA, a TAKXKE NP BBIMOTHECHUU
HAYYHO-HCCIIEIOBATEIbCKON M BBITYCKHOM KBAIU(DPUKAITMOHHON pabOTHI.



3. Copep:xaHue u CTPYKTYpPa TUCUMILIMHBI (MOTYJIS)

3.1. CTpykTypa AUCIUIUIMHBI (MOJTYJIS)
Ounas ¢hopma 0byyenus

Nen/m | HammeHnoBaHue TeM U (WJIM) pa3aesioB O0beM IMCHUIIMHBI, aK.YAC dopma
BCEI'O KonTakTHas padora o0yuyaromuxcs Camocrosite TeKyLlero
¢ mpenoaasareJieM M0 BUIAM Y4eOHbIX 3aHATHH JIbHasI KOHTPOJIfA
Ilepuoa TeopeTn4ecKoro 00y4eHus IHepuon pabora ycneBaeMoCTH,
NMPOMEKYTOYHOM NMPOMEKYTOYHOM
arrecTaluu aTTrecTauuu
(ceccun)
3ansaTus 3ansaTusn UK |[KCP| K3 [Kart K |CPxp/CP3kCP
JIEKIMOHHOTI'0 [CEMHUHAPCKOI0 TIK| 0
THIIA THIIA H
JI BJ | JIP 113 T
p
0
Ja
b
Tema 1 Brenenne. OCHOBBI KOMIIBIOTEPHOU 10 ) 1 4 | TucoMermbii ompoc
MaTEMAaTUKHU.
Tema 2 | Juneiinas u BeKTOpHAas anreodpa. 14 4 3 6 | IluceMeHHBIN onpoc
Tema 3 | Teopust KOMIIEKCHBIX YHCEI 16 2 6 10 Tectuposanue
Tema 4. | KomOunaropuka 23 4 6 15| xoHTposbHas paboTa,
[IpomexyTouHas aTTecTanus 9 9 3auer ¢ OLEeHKOI
Hroro 72 12 0 0 16 0 0 9 0 0 |35

Hcnonvzyemvle cokpawenus:
JI — nexkuum - 3aHATHSA, IPeyCMaTPHUBAIOIIUE TPEUMYIIECTBEHHYIO Iepeaady yueOHoi nHpopMauy 00ydIaromuMCcs IeAarornIecCKIMI pPabOTHUKAMH OPTaHU3aLUH U (MIIH) JIHIAMH,

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 KOMNILIOTepHOH MaTeMaTUKU.ITKC-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/Bl  pelieHus 3amad  MojenupoBanus. CucTeMa  KOMIIBIOTEPHOM
MateMmaTuku. S3bik BeicOKO ypoBHsS Python (R). Cpensl nporpammupoBaHus Ha
6aze Python (R), 0630p ocHoBHbIX Oubmuotek. SAnpo. Mutepdeiic. Ilakers
pacummmpenus. CpenactBa M CUCTEMBl  KOMIIBIOTEPHOM H  CHMBOJIBHOU
MaTEeMaTHKH.

Tema 2. JIuneiinas u BekTopHas aareopa.llIKC-4.1.

OCHOBHBIE 3JIEMEHTHI JIMHEHHOM W BEKTOPHOW anreOphl MOCPEACTBOM
nporpammupoBanus Ha Python (R). Teopus cuctem JIMHEHHBIX YpaBHEHUM, B CBS3H
C M3YYEHHEM KOTOPBIX MOSBUIIMCH MOHATUSL MaTpUllbl U orpenenurens. JInnenHoe
npeodpazoBanne. COOCTBEHHBbIE BEKTOPHI M COOCTBEHHBIE 3HA4YCHMS. JIMHEHHBIE,
OWIMHEIHBIE U KBAIpaTUIHbIC (PYHKIIMN HA BEKTOPHBIX MIPOCTPAHCTBAX.

Tema 3. Teopus kommiaekcHbIX ynceJ.JIKC-4.1.

[loHsATHE KOMILIEKCHOTO YMCIal €ro OMHCAHUE C MOMOIIBIO S3bIKa BBICOKOTO
ypoBHsi Python (R).®@opmbl npeAcTaBieHus KOMIUIEKCHBIX YWCEINl, JEHCTBUSI Ha
Humu. [loHATHE KOMIUIEKCHOrO uucia B anredpamdeckoit Qopme. Pemienue
anreOpanyecKuX ypaBHEHUH HAa MHOXECTBE KOMIUIEKCHBIX uuced. KoMiuiekcHbie
4ucia B KOOpAUMHATHOM reomerpuu. [IpsiMast 1 OKpy>KHOCTh B KOMILJIEKCHOM (hopMe.

Tema 4. Komounaropuka. JIKC-4.1.

[lonsatne KOMOWHATOpPMKKM B KOMIIBIOTEpHOM Maremaruke. [lomcuér
BO3MOXXHBIX BapUaHTOB PACIIOJIOKEHHSI, KOMOMHAIIMI WM BBIOOpa OOBEKTOB, a
TaKXe MOUCKOM 3aKOHOMEPHOCTEH WIIM CTPYKTYP, BO3HUKAIOIIMX B PE3yJIbTaTe
TAKOro pacnoioxeHus. OnTUMH3aIys aaropuTMoB. YHCICHHOE M aHATUTUYECKOE
BBIUMCJICHHE 3JIEMEHTOB MAaTEeMAaTWYECKOrO aHalln3a Ha BBICOKOYPOBHEBOM SI3BIKE
Python (R). Ouenka BepositTHocTel coObITHI. KOMIIBIOTEpHAS apXUTEKTypa. AHAIN3
CTaTUCTUUYECKUX JIaHHBIX. ['eHepalusi mepecTaHOBOK M HAOOPOB JAHHBIX C YYETOM
orpaHudyeHud u ycioBuil.[Togcu€r OOBEKTOB € OIpeNeNéHHBIMU CBOMCTBAMU U
BBIYUCIICHUE KOJIMYECTBA BOBMOKHBIX CIIOCOOOB PACHOI0KEHHUS OOBEKTOB.



4. Tunbl OLCHOYHBLIX MaTepHUaJI0B, MOKA3ATC/IM U KPUTCPUHOLICHUBAHUA

4.1. OnenHounble Marepuasisl 1o  aucuuiuimHe  b1.B.J15.04.02
KomnbroTepHast MaTeMaTuka M MaKeThl MPHUKIAIHBIX MPOTPAMMBXOJAT B COCTaB
OLICHOYHBIX MaTepuajoB Mo oOpa3oBaTenbHOW mporpamme. COBOKYMHOCTh
OIICHOYHBIX MaTEPHAJIOB MO BCEM IUCHMIUIMHAM (MOIyJsiM) oOpa3oBaTelbHOM
porpamMmbl  COCTaBIsAOT (QoHI oneHouHbIX cpeacTtB (manee — DOC). ®OC
UCIIOJIB3YeTCsl TpU  TMPOBEJECHUU TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOUYHOM aTTECTalMu OOYYaIOIIUXCS C 1EJIbI0 OIICHUBAHUS JTOCTUKCHUS
00y4arolUMUCH MIAHUPYEMBIX PE3YyJIbTaTOB 00yUEHHUS.

4.2. ®OC pa3paboTaH Kak KOMIUIEKC MPOBEPOUYHBIX 3aJaHUI Pa3IUYHOrO
TUIIA U YPOBHS CIIOKHOCTH, BKJIIOYA€T KPUTEPUH U IIKAJIbl OLEHUBAHUS, a TAKKe
«KJII0UM» npaBuiIbHBIX 0TBETOB. DOC GopmMupyeTcs Kak OTAETbHBIA JOKYMEHT U
XpaHUTCS B AJEKTPOHHOM BHjE, A0cTyn K ®OC mpenocTaBieH OrpaHHYEHHOMY
KpYTy JIHII.

4.3. Jlnsg caMoCTOATENbHON paboThl OOYyYArOIIMXCS MPU MOArOTOBKE K
TEKYIIeMy KOHTPOJIIO yCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCcTalluu B pabodYnx
nporpaMMax —JUCHUIUIMH  pa3MEIIeHbl THUIOBBIE TPOBEPOUYHBIC  3a/JaHUSA
3aKpBITOTO TUTIOB.

3amaHus 3aKphITOTO TUIA — ATO TECTOBBIC 3aJaHUs, B KOTOPBIX KaXIbIH
BOIIPOC  COMPOBOXKJAETCS TOTOBBIMHM BapUaHTaMU OTBETOB, U3 KOTOPBIX
HEO0O0XO0MMO BbIOpATh OJJMH MM HECKOJIBKO MPAaBUIIbHBIX.

3amaHusl KOMOMHUPOBAHHOTO THUIIA — 3TO TECTOBBIE 3a/laHUsl, B KOTOPBIX
KaXXIbIi BOIIPOC COMPOBOKIAETCSI TOTOBBIMU BapHaHTAMH OTBETOB, U3 KOTOPBIX
HE0OXOIMMO BHIOpATh OJIMH WM HECKOJIBKO MPaBUIIBLHBIX M O0OOCHOBATH CBOMU
BBIOOD.

3amaHusl OTKPBITOTO TUIA — 3TO 33/IaHUs, B KOTOPBIX Ha KaXKIbI BOIIPOC
JIOJIKEH OBITh MPEAIOKEH PAa3BEPHYTHIII 00OCHOBAHHBINA OTBET.

B 3aBucumMocTH OT THINA 3aJaHds PEKOMEHJOBAaHbBI OMpeAelieHHas
MOCTIEIOBATEIPHOCTh  BBITIONHEHUSI W CHUCTEMa OIICHWBAHMS  BBIMOJHEHUS
3aJIaHUM.



4.4. Tunbl 3a1aHUH, CEHAPUU BBIIIOJIHEHUS, KPUTEPUU OLICHUBAHMUS

TUIT 3AJJAHUA

NMHCTPYKLUA

CHHEHAPHMU BbITIOJITHEHU A

KPUTEPUN ONEHNBAHUA

3agaHue 3aKphITOTO THUITA
¢ BEIOOPOM OJTHOTO
MIPaBWJILHOTO OTBETA U3
HECKOJIBKHX
MIPEIIOKEHHBIX
BapUaHTOB

[IpounTaiite TEKCT,
BbIOEpUTE
MIPaBUJIBHBIN OTBET

1.BHUMaTenpHO MPOYUTATh TEKCT 3aJJaHUS U MOHSATh, UYTO B
KauecTBE OTBETA O’KUAAETCS TOJIBKO OJIUH U3 MPEIIOKEHHBIX
BapUaHTOB.

2. BHMMaTenpHO IPOYUTATH MIPEIIOKEHHBIE BAPUAHTHI OTBETA.
3. BeiOpaTh OJI1H BEPHBII OTBET.

4. 3anucarb ToNbKO HOMEp (Uu OYKBY) BBIOPAaHHOTO BapHUaHTa
oTBeTa (Hampumep, 3 unu B).

OTBeT cunTaeTcst BEpHbIM,
€CITM TIPaBWIILHO yKa3aHa
nudpa nam Oyksa

33)13.HI/I€ 3aKPpbITOr'O TUIIA
Ha YCTAaHOBJICHUC
COOTBCTCTBHA

[IpouuTaiite TeKCT U
YCTaHOBUTE
COOTBETCTBUE

1.BaumaTenbHO IpOYUTaATh TCKCT 3alaHUA U IIOHATH, YTO B
KauCCTBC OTBCTA OKUJAAIOTCA ITapbl 3JICMCHTOB.

2. BuumarenbHO Mpo4YUTaTh 00a CIUCKA: CIIMCOK
1 — Bompochl, yTBep:KaeHUs, (PaKThl, TOHATHUS U T.1.;

CITMCOK 2 — YTBCPIKACHUA, CBOMCTBA 0OBEKTOB U T.H.

3. ConocTaBUTh 3JIEMEHTHI CIIMCKA 1 ¢ 2JIeMEHTaMH CIIHCKa 2,
c(hOpMHUPOBATH MAPHI AIEMEHTOB.

4. 3anucath nonapHo OykBbl U IU(PHI (B 3aBUCUMOCTHU OT
3aJjaHKsl) BapUaHTOB oTBeTa (Hanpumep, Al umu b4).

OTBeT cuuTaeTcs BEPHbIM,
€CITU TPaBUJILHO yKa3aHbI
UGBl UM OYKBBI

3aaHue 3aKPBITOTO THITA
C BBIOOPOM HECKOJIBKUX
MPaBUJIbHBIX OTBETOB U3
HECKOJIbKUX BAPHAHTOB
MIPE/UTOKEHHBIX

[IpounTaiite TEKCT,
BbIOEpUTE
MPaBUIbHBIE OTBETHI

1.BHMMaTenpHO IpOYUTATh TCKCT 3aIlaHUA U IIOHATH, YTO B
Ka4uCCTBC OTBCTA OKUAACTCA HCCKOJILKO ITPABUJIIBHBIX OTBETOB
U3 MPCAJIOKCHHBIX BAPUAHTOB.

2. BHuMartenpHO MPOYUTATh MPEAI0KEHHBIE BAPHAHT-THI

OTBeT cuuTaeTcs BEPHbIM,
€CJIU IMTPABUJIBHO YCTAaHOBJICHBI
BCE COOTBETCTBUS (ITO3UILIMH U3
OJTHOTO CTOJIOIa BEPHO
COIIOCTAaBJICHHI C IIO3ULIUAMU
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OTBETA.
3. BoiOpaTh HECKOJIBKO MPaBUIBHBIX OTBETOB.

4. 3anucath TOJIBKO HOMepa (WK OyKBbI) BEBIOPAaHHOTO
BapHuaHTa oTBeTa (Hampumep, 1 4 nin A T).

JPYyToro)

3aaHue 3aKphITOro TUMa
Ha yCTaHOBJIEHHE
MOCJIE0BATEIbHOCTH

[IpouuTaiite TEKCT U
YCTaHOBUTE
IIOCJIEI0BATEIILHOCTh

1. BaumarenbHO MNpOYUTaATh TCKCT 3alaHUA U TIOHATH, YTO B
KadC€CTBEC OTBCTA OKHUIACTCA ITOCICA0OBATCIIBHOCTD 3JICMCHTOB.

2. BHumartenbHO MPOYUTATh MPEII0KEHHbIE BAPHAHTHI OTBETA.

3. [locTpouth BEpHYIO MOCIEAOBATENIBHOCTD U3
MPEAJIOKEHHBIX HIIEMEHTOB.

4. 3anmcatb OyKBBI/IIU(PPHI (B 3aBUCUMOCTH OT 33]IaHHUS)
BapUAHTOB OTBETA B HY>KHOM MOCJIe10BATEIBHOCTH (HAIIPUMED,
BBA wumu 135).

OTBeT cuuTaeTcs BCPHELIM,
€CIIM IPAaBIJIbHO YKa3aHa BCS
MOCTIeIOBATEIBHOCTD ITU(D

3aganue
KOMOWHUPOBAHHOTO THUTIA
C BBIOOPOM OZHOTO
MPaBUIILHOTO OTBETA M3
NPEITI0KESHHBIX U
000CHOBaHHEM BhIOOpA

[TpouwnraiiTe TeKcT,
BBIOEpUTE
NPaBUIBHBII OTBET U
3aIUIINTEe
apryMEHTHI,
000CHOBBIBAIOIINE
BBIOOp OTBETa

1.BanmarenbHO IPpOYUTATDh TCKCT 3alaHUA U ITIOHATH, YTO B
KaueCTBC OTBCTA OKUAACTCA TOJIBKO OAHWH U3 IIPECAIIOKCHHBIX
BapHUaHTOB.

2. BuuMarensHO MpOYUTATh MPE/JI0KEHHBIE BapHAHThI OTBETA.
3. BeiOpaTh 0JIMH BEpHBI OTBET.

4. 3anucath TOIBKO HOMEp (MK OYKBY) BEIOPDAHHOTO BapHaHTa
OTBeTA.

5. 3anmcarh apryMeHTbl, 000CHOBBIBAIOIIHE BEIOOpP OTBETA
(Hanpumep, 4 TEKCT 000CHOBaHUSA).

OtBeT cunTaeTcsi BEpHBIM,
€CIIM MIPAaBUIILHO YKa3aHa
uudpa wim OykBa u
MIPUBE/ICHbI KOPPEKTHBIC
apryMEHTBHI, UCTIOIb3yeMbIe
npu BBIOOpE OTBETa

33,[[8.HI/IG OTKPBITOT'O THIIA
C Pa3BCPHYTHIM OTBETOM

[IpouuTraiite TekCT U
3aIUIINTE

1. BHuMmartenpHO MPOYUTATh TEKCT 3aaHUS U TIOHSTH CYTh
BOIIPOCA.

OTBeT cunTaeTcs BCPHBIM:

1. OTcyTcTBHE (haKTHUECKUX
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pa3BEpHYTHIN
000CHOBAaHHBII OTBET

2.IIponymathb JIOTUKY U ITOJHOTY OTBETA.

3.3anucaTh OTBET, HCIOJIb3YSl YETKME KOMITAKTHBIC
(hopMyYITUPOBKH.

4B ciIy4dac pacquHoﬁ 3aa4u, 3amcaTb pCUICHUC U OTBCT

OLLINOOK.

2. PackpeiTe oobemMa
WCTIOJIb3YEMBIX TTOHITHI
(mosHOTa OTBETA).

3.060CHOBaHHOCTh OTBETA
(Hanmu4Me apryMeHTOB).

4. Jlornueckas
OCJIEOBATEIHLHOCTD
M3JIaraeMoro MaTepHaa.
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4.5.

Oo6mmas

ImIKaJjia

OOCHHBAHUA  PE3YJIbTATOB

TCKYIICTO

YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaliuu ooyyaromuxcs ¢ npuMmenenrem bPC

KOHTPOJIA

ECTS
Hrorosas bunapuas
0a/lsIbHasI OlIEHKA Tpamuumonuas cucrema cucTeMa Mnomii | Alan mnapioii
CHCTEMBI CHUCTEMBI
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 xoxae peanuzanuu aucuumuinasl b1.B.J12.04.02 KommnsroTepHas

MaTeMaTHKa U MaKeThl MPUKIIAIHBIX MPOrPAMMHUCTIONB3YIOTCS Clenytonue GopMsl

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 IKax Bbl IOHUMAETE TEPMUH «KOMITBIOTEPHAsA MATEMATUKA?

Bonpoc 2llpuBeaute CTPYKTYpPYy COBPEMEHHBIX YHUBEPCAIbHBIX 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 cuctemePython (R)?

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

Bonpoc 1 Kax Bocnonb3oBathesi cpeactBoM Help B mporpammHoi cpene Ha
0a3e s3p1Ka BBICOKOTO ypoBHsIPython(R)?

Bonpoc 2Yto Takoe Mmatpuna? B yem pasHuna MaTpHilbl 1 MaccuBa?

Bonpoc 3 Uto Takoe NuHEHOE aliredpandyeckoe ypaBHEeHHE?

Bonpoc 4 Packpoiite mNOHATHE COOCTBEHHBIX BEKTOPOB U COOCTBEHHBIX
3HAYEHUM.

Bonpoc 6 Kakue QyHKIIMU UCTIONB3YIOTCS VISl PEIICHUS 3aauJIMHEHHON 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

— BuuMaTenbHO NpOYNTATH TEKCT 3aJaHUS U IOHATH CYyTh BOMPOCA.
— Ilpoaymarsb JIOTUKY ¥ TIOJHOTY OTBETA.
— 3anucaTh OTBET, UCTOJB3YsI YeTKHE KOMIAKTHBIC (POPMYTUPOBKH.
— B ciyyae pacueTHoM 3a7a4n, 3a11MCaTh PEIUICHUE U OTBET.
1. BepHOo 1M COOTBETCTBME MAaTEMaTHUYECKOTO OMUCAHUS U pealu3aluud C
nomotsio Python (R):
P(z)=(-3—4i|Z°+(—2+4i)z+(5+2i)
B TOuke z=—1—4i (12)
omeem 100—1—42i

z=-1-4j
p=(-3-47)*(z*z)+(-2+47)*z+(5+27)
print(p)

(100+425)

3aoanue omxpvimoco muna ¢ pa3zeepHymvimM 0meemom

— BHHUMATEJIBHO MPOYUTATh TEKCT 3aJlaHUs U ITOHITh CyTh BOIIPOCA.
— NOPOAYMaTh JIOTUKY U MOJIHOTY OTBETA.

— 3ammcath OTBET, UCIOJIb3Ys YeTKHE KOMIAKTHbBIE ()OPMYITUPOBKH.

— B ddiIydac pacquHoﬁ 3aJa4Hu, 3a11MCaTb PCIICHUC U OTBCT

2.Ilyctp 2,=—4-9i,2,=1-8i
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z2,—1,

Beruucinute —
172,
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.IlpuBeaure unucio 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+273
p=(1+3j)*(2%2)+(-5+6]j)*z+#(2-13)
print(p)

Tema 4. KomOunaropuka.

Konumpoavuas paboma no memam 1-4.
Pa3paborarhs caMocTosITeIbHOE TTPUIIOKEHUE B MPOIPAMMHOM cpejie Ha 0ase sA3bIKa

BbICOKOTO ypoBHs Python(R), oTroOpaatoiiee pemnienne cueayronmx 3a1ay:
1. Haiitu 3Hauenue Boipaxenus npu x=0.1,y=3.5:
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x+itgy
hly )1+ Iny
x+igy

2. Pemnte 3amauy Komwm miist cuctemsl Bonbreppa-JIoTku(Monens «XWUITHUKH-

f=(+

YKEPTBBI»), UCTIOJIb3YEMYIO JJIsl OMTUCAHUS IOBEACHUSI KOHKYPUPYIOIINX PUupmM
dx / dt = ax—PBxy
dy/dt =—yy+dxy
a=3, p=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
0 -1 7 3 —-26.3
A = . B =
-8 3 4 -1 4.1
17 7 3 1 —45.9

4. TlocTpouTh TOJIMHOMHUATIBLHOE CrJaXKUBaHWE TaOnM4yHOW ¢GyHkIuMu. Haiitu
3HaYeHUs TaOIMYHON QYHKIMM 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. [locTpouTh HHTEPHONAUOHHBIN TOTUHOM B opme Jlarpamxka.Haiiti 3nauenus
TabIMUHOH QyHKIMK B Toukax 0.5%(x,+x,+1)

X 0.0 0.1 0.2 0.3 0.4

y 1.4 1.6 1.9 1.75 1.45

6. [ToctpouTs Tpaduik KyCOUHO-3a]aHHOM (PYHKITUN, OTOOPA3UTH BETBH PA3HBIMU
[[BETaMU U MapKepamu
-3, —3<x<-1
f(x)=43x, -1<x<1

3™ 1<x<3

5.2. TunoBble OUEHOYHbIE MaTepHalbl Uil TEKYIIEro KOHTPOJISA
YCIEBAEMOCTH 00y4YaromuXcs (BHE KOHTPOJIbHBIX TOYEK):
MPUBEIECHHI B 11.6.2.

53. OmuH WM HECKOJIBKO TEMaTHYECKUX OJIOKOB  JMCIMIUIMHBI
3aBepIIaloTCsl KOHTpoJbHOM ToukoW (manee — KT). Tekymuit KOHTPOJIb
YCIIEBAEMOCTH TI0 JHCIHIUIMHE MpEeaycMaTpuBaeT He MeHee 2 (IByX) U He Oosee
10 (mecsatu) KT B TeueHue repurojia OCBOCHUS AUCIUTUIMHBI.
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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
KOHTPOJISl yCTIEBAEMOCTH 10 JUCIUIUTNHE B (POPMYJIBI pacuera:

HaunmenoBanue MakcumaiibHOE Koaddumment Beca | Pe3ynbTaT KOHTPOIBHOU
KOHTPOJIbHOM TOYKH | KOJMYECTBO 0ayuiOB | KOHTPOJHHOW TOYKH | TOYKH, YYaCTBYIOLIUN B
3a paboTy B paMKax (dbopmMupoBaHUU
KT, xoTopoe MoxeT HUTOTOBOM OAJIITLHOM
HaOpaTh OIICHKH I10 TUCIUTIIIHE
oOyyaromuiics (oTpakaeTcs B KypHaje
bPC B C/Z10)
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 TEKYIIETO0 KOHTPOJISI YCIEBAEMOCTH OOYYaloIMXCS B paMKax
KT u TunoBsie OlIECHOYHBIE MAaTEpUATIBI:

KT -1.

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

KT-2.

Tema 4.
KOHMPOJIbHASL paboma.

Jist kaxmoit (POPMBITEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH OOYYaroluXxcsl B
pamkax KTompeneneHsl KpuTeprun OLICHUBAHUSI PE3YJIbTATOB BBITIOJHECHUS 3aJaHUSL.
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1. Kpumepuu oyenuganus mecmuposarusl:

Kpurepun onesnkun Huanason Onuvcanue Kpurepus
PHTEp 0au10B PUTEp
0 Konuuecmeo npasunvhvix omeemos
MmeHee 55%
5 Konuuecmeo npasunvhvix omseemos om
55% 0o 64%
Konuuecmeo
I 50 Konuuecmeo npasunvuvix omeemos om
P 65% 00 74%
omeemoe
75 Konuuecmeo npasunvuvix omeemos om
75% 0o 84%
100 Konuuecmeo npasunvuvix omseemos om
85% oo 100%
HToro makcumaibHO: 100

2. Kpumepuu oyenusarusi KohmpoavHot pabomoi.:

Kpurepun onienku Jlnanason Onucanue KpuTepus
PHTEP 0aJIoB PHTEP
41-70 Jlemanvnoe, nocnedosamenvroe
onucauue xo0a peuleHul npumepa
21-40 Tlosepxnocmuoe onucanue xooa
Cooeporcanue u .
peuwenuu npumepa
packpvimue
. 0-20 Tonamus packpvimosl MUHUMATLHO UU
8bIOPAHHBIX NOHAMULL
He PACKpblmbl 806Ce

He npeocmasnen/ npeocmaenen
MUHUMATILHBLLL X00 peuleHus npumepda
30 Konuuecmeo svinonnennvix 3a0anuii

om 85% 0o 100%
Konuuecmeo .
R 75 Konuuecmeo evinonnennvix 3a0anuil
. om 55% 0o 84%
3a0aHul z
Konuuecmeo svinonnennvix 3a0anuii
0 (1)
menee 55%
W TOro MakCuMajibHO: 100

3. Rpumepuu OYEHUBAHUA NUCBMEHHO20 onpoca.

Jnanason 6aioB

Onncanue kpurepus

85-100

OOyuaromuiics TMOJHO HW3JIaraeT Martepuain (OoTBedaeT Ha
BOIPOC), JaeT TMPaBWIbHOE OMpENeICHUE OCHOBHBIX|
MOHATUH; OOHAPYXKWUBAaeT IMOHMMAHHUE MaTepuaia, MOXKET
000CHOBaTh CBOW CYXKJCHHs, TPUMEHUTh 3HAHWUS HAa

MMPAKTHUKC, IIPUBCCTHU H€O6XOI[I/IMBIG MNPpUMCPEI HC TOJIBKO M3
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y4eOHHMKa, HO U CaMOCTOSITEIbHO COCTaBJICHHBIEC; HM3Jaraet
Marepuai IOCJIeI0BaTEIbHO U MPAaBUWIBHO C TOYKHU 3PEHUSA
HOPM JIMTEPATYPHOIO SI3bIKA.

65-84

OOyuaromuiicss JaeT OTBET, YJOBJICTBOPSIONINN TEM K€
TpeOOBAaHUSM, UTO U JJI1 OUEHKH «OTJIMYHO», HO JOIYCKAET
1—2 ommOKu, KOTOpBIE caM K€ HCIpaBIsAeT, U 1—2 HegoueTa
B IIOCJEJOBATEILHOCTH W  S3BIKOBOM  O(OPMIICHHH
M3JIaraeMoro.

55-64

OOyuaronuiicss oOHapy>XMBaeT 3HAHWE U I[MOHUMAaHUE
OCHOBHBIX TOJIOKCHUN TAHHOW TEMBI, HO M3JIaracT MaTepuall
HETIOJTHO U JIOIYCKAaeT HETOYHOCTH B ONPEACICHUM TOHSATHH
Wi (HOPMYITHPOBKE TIPABHII; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTeIbHO OOOCHOBATh CBOW CYXKJCHHS U TPUBECTH
CBOM TPUMEPHI, M3JIara€T MaTepuaj HEMOCJIeI0BaTeIbHO U
JIOMYCKAeT OMIMOKHU B SI3bIKOBOM O(OPMIICHUH M3JIaraeMoTO0.

0-54

OOyuatomuiics  OOHApy’»XKMBaeT  HE3HAHWE  BOIPOCA,
NOMYCKAeT OWMOKM B (QOPMYJIHPOBKE OIpPEACICHUNd U
MpaBUJ, HWCKAKAIOIIME UX CMBICH, OECHopsSAoYHO U

HEYBEPEHHO M3JIaracT MaTepuall.

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.
3auer c OIEHKON MpoxoauT B ¢opme TecTupoBaHus.Ha BeimonHeHue tecta

naercs 45 MUHYT.

[Ipu peanuzamuu npomexytouHoit arrecraumu B O0/JJOT ™Moryt OBITH
UCIOJIb30BaHbl cienytomue ¢opmbl: B ¢Gopme TectupoBanus B CJO;B dopme
MUCEMEHHOTO PEIICHHUS 3aJJaHUI Pa3IMYHOTO TUTIA.

6.2. TUNoBbIE OLIEHOYHBIE MAaTEPUAIIBI TIPOMEKYTOUYHOU ATTECTALINH.

Bonpocui 0151 NOO20MOBKU K 3auemy C OMGHKOlZ.

1. Kak BbI IOHUMAETE TEPMUH «KOMITBIOTEPHAs MATEMATHUKA»?

2. IlpuBegute CTPYKTYpy COBPEMEHHBIX YHHMBEPCAIbHBIX CHCTEM

KOMHBIOTepHOﬁ MaTeMaTuKu?
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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. Marpuupl.Onepauun HaJl MaTpullaMd B ONpOrpaMMHOM cpejie Ha 0ase
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).

20



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 nocTpoenus rpadukoB GYHKITUN OMHON U ABYX TIEPEMEHHBIX
B IPOrpaMMHOM cpenie Ha 0a3e s3bika BeICOKOTO ypoBHA Python(R).

30. OtoOpakeHHEe pa3IMYHBIX THUIOB JaHHBIX B MPOTrpaMMHON cpene Ha
0aze s3b1Kka BbICOKOTO ypoBHA Python(R).

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

28. TumoBsle cpelncTBa NPOrpaMMHPOBAHUS B NPOTrpaMMHON Cpele Ha
0a3e s3pIKa BeICOKOTO YpoBHs 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 —9.2x" +55x* ~Tx=-1.4

3agaua 2.IloctpouTts rpa@uk KycouHO-3aJaHHOW ()YHKUIHUU B MPOTPAMMHOM
cpelie Ha 6a3e si3bIka BhICOKOTro ypoBHs Python(R).

\/; , 0<x<l1
f(x)=41, 1<x<3
(x—-4)> 3<x<5
3agaua 3.Iloctpouts rpaduku QyHKIMI OMHON MEPEMEHHON HA YKa3aHHBIX
WHTEpBaIaX B MPOrpaMMHOM cpejie Ha 6a3e s3bIka BhICOKOTO ypoBHs Python(R).
BriBectu rpaduku pazHbIMU CIIOCOOAMU:
B OT/IeNIbHBIE TpadUIeCKre OKHA,

B OJHO OKHO Ha O4HH OCH,
B OTHO OKHO Ha pa3HbLIC OCH.
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f(x)=Inx, g(x)=xlnx, xe[0.2,10]
u(x)=x">, v(x)z\/;, x €[0,8]

3agaya 4.Pemmth 3a1a4y JMHEWHOTO MPOTPAMMHUPOBAHUSA B MPOTPAMMHOM
cpelie Ha 0a3e si3bIKa BhICOKOTro ypoBHs Python(R).

Jlns mpousBojicTBa OpycheB 3-x pazMepoB:0.6 m, 1.5 M, 2.5 M 1 cocTaBlieHHs
U3 HUX KOMIUIEKTOB B COOTHOIIEHUU 2:1:3, Ha pacnui MOCTYyHaroT 2- METPOBBIE U
3-meTpoBbie OpéBHa B cooTHomieHuu 3:2. Omnpenenuts miaH pacnuia(B %),
oOecreynBaoInii MUHUMAJIbHOE YHCIIO OTXO/IOB.

3agauya 5.CuuTaTh JaHHBIE M3 TEKCTOBOTO (aila W 3amucarh JaHHbIE B
TpeOyeMbIil TEKCTOBBIN (pailsl, UCTIOIB3Ys CPEJCTBA B IPOrPAMMHOM cpejie Ha 6asze
si3bIKa BBICOKOTO YpoBHs Python(R).

3agaua 6.Hamucars daitn-QyHKuo A7 penieHns ToCTaBICHHON 3a1a4H.

3aMEHUTh 3JIEMEHT MaTpulbl ¢ uHAEKkcamu 1,1 mpowusBeaeHuem Bcex
AIIEMEHTOB MaTpPUILIbI
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TunoBble OPOBEPOYHBIC 3aJaHUS A CAMOIOATOTOBKHU O6V‘I3IOHI€FOC§I K
MPOMEKYTOUYHOM aTTECTAIINU:

CHEHAPUU
TUIT 3BAJAHUA BLINOJIHEHIS TUTIOBBIE 3AJTAHUA
3amanue 1.BaumarensHo 1.BriOepure OIMH WM  HECKOJIBKO
3aKpBITOTO TUMA | MPOYUTATH TEKCT HECYIIECTBYIOMIMX BUIOB OrPENIHOCTH
C BRIOOpOM 3aJJaHUs ¥ TOHSTH, UYTO B
OJIHOTO KauecTBE OTBETA Orser:
PaBUILHOTO OKHaeTCsl TONbKO ojui | 1) TIOTPENIHOCTH METOJIA;
OTBETA U3 U3 IIPEATI0KEHHBIX 2)  WTOroBas MOTPEIIHOCTH;
HCCKOJIBKHIX BapHaHTOB. 3)  BBIYMCIIHTEIIBHAS TOTPEITHOCTE;
BAPUAHTOB 2. BuumarenbHO
T —— 4)  HeyccTpaHUMas MOTPEIIHOCTb.
MpeI0KEHHbIE
BapHAHTHI OTBETA. K Cucrema nuHeHHBIX anreOpanyecKux
3. BbiGpath ofuH ypaBHEHMH  3aJaHa  JByMS  MaTpHLaMU
BEpHBIii OTBET. (k03¢ dpunreHToB H MPaBbIX yacTel
4. 3anucatb TOJIBKO YpaBHEHMIA)
HOMep (uiu OYKBY) a=np.array([[1, 2, 1], [1, 1, 4], [2, 3, 4]],
BBEIOpAHHOTO BapuaHTa dtype=np.float32)
oTBeTa (Harpumep, 3 win | b = np.array([3, 6,9]);
B). 1) array([ 1.,-3., 2.]);
2) array([ 9., -3., 0.]);
3) array(] -1.,-2., 2.]);
4) cucreMa UMeeT OECKOHEYHOE YHCII0
peLeHui;
5) cucTemMa HeCOBMECTHA.
3aganue 1.BaumarensHo 1. YcTaHOBUTH COOTBETCTBUE MEXKIY
3aKpBITOTO TUIA | MPOYUTATh TEKCT bopMyII0il U pe3yIbTaTOM:
Ha YCTAHOBJICHWE| 3aJIaHUS U IOHSATH, UTO B dopmya Tun unrerpana
COOTBETCTBUS KauyecTBE OTBETa 2
OKUIAKOTCS MAphI j x4+ xdx. 1)6— % V4
HIIEMEHTOB. A)O
2. BHuMmarenpHo & B 1 3
NpoYHUTaTh 00a CIIUcKa: B) i drox” 2) 36 arctg 2
CIIMCOK 1 — BOmpoCHI, 26
yTBEpKIACHHUS, (DAKTHI, .|' sin 3vx dx 3) Q
[IOHSATHS U T.JI.; Q) %/36 VJx 3
CIUCOK 2 — 2| YcTaHOBHTE COOTBETCTBHE MEKIY (HOPMYJION U
YTBEPKICHHUS, CBOHCTBA DPe3yJIbTaTOM .
00BEKTOB M T.1L dopmyna PesynbraT
3. ComocTaBUTh 3 18
AJIEMEHTHI crucKa 1 ¢ A)f dx
AJIEMEHTaMU CIHCKa 2, -
chopMupoBaTh Mapbl B) J" Jxdx 1
AJIEMEHTOB. 0
4. 3anucath nonapHo
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OyKBbI ¥ UG PHI (B
3aBHCHUMOCTH OT
3aJJaHKs) BApUAHTOB
oTBeTa (Hanpumep, Al
uu b4).

0
C)f e"dx

3amanue 1.BHUMAaTEIBEHO 1. I[H(b(bepeﬂuuaﬂ (byHKHI’H/I paBeH:
3aKpBITOTO TUMA | MPOYUTATH TEKCT |=Ff
b P a) dflx|=f(x)
¢ BeIOOpOM 3aJJaHUA U TIOHSATb, YTO B '
: ' ’ b)  df(x|=f (x)dx
HECKOJIBKUX KauecTBE OTBETA
c) df |x|=tga
MPaBUIIBHBIX OKUAETCS HECKOJIBKO d) ( =flx
df \x|=f [x]Ax
OTBETOB U3 IIPABUJIBHBIX OTBETOB U3 «
2.K noctaTo4yHbIM HpHU3HAKaM CXOAUMOCTH
HECKOJIbKUX MIPEIOKEHHBIX
BapHAHTOB BapHAHTOB. YUCIOBOTO  psiila € MOJOXKHUTEIbHBIMU
IPEUIOKEHHBIX | 2. BHUMaTensHo qfelr;aMM OTHOC’ITC’%
u3Hak Jlanambepa
IpPOYUTATh ) Ip A P _
2) [Ipu3Hak cpaBHEHMUS;
IPEI0KEHHbIE .
3) PapukanpHbiii npusHak Koy,
BapHUaHThI OTBETA. o
4) Unrerpanbubiil npusHak Komu.
3. BeIOpaTh HECKOJIBKO
NPaBUJIbHBIX OTBETOB.
4. 3anucarb TOJIBKO
HOMepa (11U OyKBBI)
BBIOPaHHOTO BapHaHTa
oTBeTa (Hampumep, 1 4
um A T).
3ananue 1. BuumarenbHO Pemuts ypaBHEHUE y’=0, 9IS

3aKPBITOT'O TUIIA
Ha YCTaHOBJICHUC
OoCICa0BAaTCIBH
OCTH

MMpOYnUTaTh TCKCT
3aaHud U IIOHATH, YTO B
Ka4yecTBE OTBETA
OXKHJIAeTCS
MOCJIeIOBATEIBHOCTD
3JIEMEHTOB.

2. BHumarenbHO
IPOYUTATh
IPEI0KEHHbIE
BapHUaHTHI OTBETA.

3. ITocTpouth BEpHYIO
IoCJIICA0OBATCIbHOCTD U3

y(x)=(X*+x—6)/(x*~10x+25)
a) BCE OTBETHI BEPHbIE;

6)x%;

B)X’;

I') HET BEPHBIX OTBETOB.

Haiitn npousBogHyto (QyHKIUU Y =XCOSX, T1e

y =[xcosx| =?
a) coSXx — Xsinx

L — 2
0)y _F

B)x’—10 x+25
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IPEI0KEHHBIX
3JIEMEHTOB.

4. 3anucatp
OykBbI/LIUDPHI (B
3aBUCUMOCTH OT
3aJlaHus1) BAPUAHTOB
OTBETa B HY’KHOH
MOCJIEI0BATENbHOCTH
(manpumep, BBA nnn
135).

Haiitu mpousBomHyto 3-ro mopsiaka (QyHKIAN
)3 2

y=Inx.|Inx)’ - y''==.
X

a) COSX — XSInXx;

6)x%;

B)X’;

I') HET BEPHBIX OTBETOB.

3anganue 1.BuumarensHO A =np.array([[-1,0,1],[2,3,4]])
KOMOMHHMPOBAHH | IPOYUTATH TEKCT B =np.ones((2,3),type(int))
Oro THIIa ¢ 3aJIaHusl U TIOHATh, YTO B | C=A+B
BBIOOPOM OJIHOTO| Ka4ecTBE OTBETA Yemy paBHa CymMMa 3J1€MEHTOB B IIEPBOI
IIPABUJIBHOTO OKHJIATCA TOIBKO OMH | crpoke MaTpuibl C?
OTBETa U3 13 MPEITOKEHHBIX
HPEUIOKCHHBIX | BAPUAHTOB. Pemmite 3agauy Komm  nmma cuctemsl
u obocHOBaHueM | 2. BHUMaTenpHO Bounbreppa-Jlorku( MOJIENb CXUIHAKH-
BbIOOpA HNpo9InTaTh KEPTBbI»), HCIHOJIB3YEMYIO ISl  OMUCAHUS

HPEAIOKCHHBIC MOBE/ICHUSI KOHKYPUPYIOIIUX PUpPM

BAPUAHTHI OTBETA. _

3. Beibpats oqun dx | dt = ox — B Ay

BEPHBII OTBET. dy ! dt =—yy+0xy

4. 3anucarpb TOJIBKO

HOMep (uiu OyKBY) a=3, p=o=1 y=2

BBHIOPAaHHOTO BAPUAHTA x(0)=3

OTBETA.

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

000CHOBBIBAIOIIINE

BBIOOp OTBETA

(mampumep, 4 TekcT

000CHOBaHUA).
3amanue 1. BuumarenbHO
OTKPBITOI'O TUIA | TPOYUTATH TEKCT 1. Bepro T COOTBCTCTBHC
C Pa3BEpHYTHIM | 3aJ]aHUS U OHATH CYTh MaTEeMaTUIECKOI'O OITMCAHUS u

OTBCTOM

BOIIpOCa.
2.IIpoxymathb JOTUKY H
MOJTHOTY OTBETA.
3.3ammcaTh OTBET,
HCIIOJIb3YA UCTKHUC
KOMITaKTHBIC
(bOpMYITHPOBKH.

4.B ciyuae pacueTHO#
3aj]1auu, 3a1mcaTh
peleHre U OTBET

peanuzanuu ¢ nomoinbio Python (R):
Z,—1Z, . .
— ,2,=—4-9i,z,=1-8i
2,717,

21=-4-9%1j

72=1-8*1j
print((zl-z2.conjugate())/(z1.conjugate()+z2))
2.Bepno mm 3amana wmartpuma A ¢

nomotbso Python (R)?
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In [32]:

Oout[32]:

a = np.array([[1, 2, 3], [2, 5, 6], [6, 7, 4]])
print("MaTpuua:\n”, a)

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

MaTpuua:
[[123]
[2 5 6]
[6 7 4]]

array([[1, 2, 3],
[4, 5, 6],
[7. 8, 2]1)
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6.3. Kputepun u mkana oueHuBanusa Ha ocHoBe bPC.

Kpumepuu u 6annvnas wikana onpedensiromes npenooasamenem

Hnara3oH
Kpurepun ouenku A Onuncanue kpurepus
0anIoB
0 Konuuecmeo npasunvhvix omeemos
Mmenee 55%
25 Konuuecmeo npasunvnvix omseemos om
55% 0o 64%
Konuuecmeso
50 Konuuecmeo npasunvnvix omeemos om
NpasUIbHBIX 65% 0o 74%
omeemos
75 Konuuecmeo npasunvnvix omeemosg om
75% 00 84%
100 Konuuecmeo npasunvnvix omeemos om
85% 0o 100%
Htoro
100
MaKCHUMaJILHO:

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
METOJ/Ibl MATEMATUYECKOTO aHaJIn3a K PEHICHUI0 PA3HOOOpA3HBIX 3a7a4, OMPEAeIsiTh
U OLEHUBATh PECYpChl U CYIIECTBYIOUIME OrPAHUYEHHUS PA3HOTO POJia MPOEKTOB.
[IpakTrueckue 3aHATHS MPEAHA3HAYEHBI JIJISI CAMOCTOSATENIBHOM paOOThl CTYJIEHTOB
0 PEIICHUI0 KOHKPETHBIX 3a7a4.

[Ipu moATrOTOBKE K MPAKTUYECKUM 3aHSATUAM HEOOXOAMMO MPOAHAIM3UPOBATH
Matepuanbl JICKIIUM, O3HAKOMHUTBCA C PEKOMEHJOBAHHOW JIUTEpATypol Mo
COOTBETCTBYIOIIEH TeMe, OCYIIECTBUTH IMOATOTOBKY II0 PEKOMEHJOBAaHHBIM B
paboueil mporpamme BOIpocaM JJisi OOCYXKIEHHUS TEMbI, BBINOJHUTH JOMAIIIHEE
3a/1aHue (MpU HEOOXOAUMOCTH).

HeobxoauMo MOMHUTH, YTO Ha JIEKIIMM OOBIYHO PAacCMATPUBAETCS HE BEChH
Marepual, a TOJbKO €ro 4actb. OcTanbHasg €ro 4acThb BOCIIOJHSIETCS B IpOLECCE
CaMOCTOATENBbHOM paboTel. B cBsism ¢ »TM  paboTra C PEKOMEHIOBAHHOMN
auTeparypor oosizarenbHa. Ocoboe BHUMaHUE MPU ATOM HEOOXOIMMO OOpaTUTh Ha
coJlep>KaHNe OCHOBHBIX TOJIOKCHHW W BBIBOJIOB, OOBSICHCHHE SBICHHA U (PAKTOB,
YVSICHEHHE  MPAKTUYECKOrOo  MNPHIOKEHUS  PACCMATPUBAEMBIX  TEOPETUUECKUX
BOIIPpOCOB. B mporiecce 3Toil pabOThl CTYACHT JOKEH CTPEMUTHCA IMOHATh U
3alIOMHUTh OCHOBHBIE TIOJIOKEHHUSI paccMaTpUBAEMOro MaTepuaia, MPUMEpHI,
MOSICHSIIONIUE €70, a TaKXkKe pa3o0paThCsa B WTIOCTPAaTUBHOM Matepuaiie. B mporecce
MOATOTOBKU K 3aHATHUAM PEKOMEHIYETCS B3aMMHOE OOCYXKJIGHHE MaTepuaia, BO
BpEMsi KOTOPOI'O 3aKpeIUSIIOTCS 3HaHHUsS, a TakXke NpuoOperaercs MpakThKa B
U3JIOKEHUH W Pa3bsICHEHUM TMIOJYYEHHBIX 3HAHUW, pas3BuBaerca peub. llpu
HEOOXOIMMOCTHU CIIeyeT o0palarbesi 3a KOHCYJIbTallMeld K MpenoaaBaTelnto (B TOM
YHCclie MO 3JEKTPOHHOM mourte). [lmanupys KOHCyIbTalMio, HEOOXOIUMO XOPOIIO
POyMaTh BOIPOCHI, KOTOpPHIE TPEOYIOT pa3bsCHEHUS. 3aKaHYMBATH IOJTOTOBKY
CJIEAyeT COCTaBJICHHWEM IUlaHa (KOHCIIEKTa) MO HM3y4aeMOMY MaTepuaiy (BOIpOoCy).
DOTO MO3BOJISIET COCTaBUTHh KOHIICHTPUPOBAHHOE, CXKATO€ MPEICTABICHUE IO
M3ydyaeMbIM  BOIpocaM. 3aluCH HMEIOT MEPBOCTENEHHOE 3HAYCHUE IS
CaMOCTOSITEILHOM paboThl  CTyAeHTOB. OHM TOMOTalT TOHSATH TMOCTPOEHUE
M3y4yaeMoro Marepualia, BbIACIUTh OCHOBHBIC MOJIOKEHHUS, MPOCIEAUTh UX JIOTHKY.
Kpome Toro, BejeHue 3anuceid B KOHCIIEKTE CIIOCOOCTBYET MPEBPAIEHUIO YTCHUS B
aKTUBHBIN MpOIECC, MOOWIU3YET, HApSAYy CO 3PUTEIBHON, U MOTOPHYIO IMaMSTh.
Crnenyer HOMHHUTB: Y CTYJI€HTA, CHCTEMATHYECKH BEIYIIETrO 3allUCH, CO3/1aeTCsA CBOU
WHIUBUIYAbHBIA (OHJ METOJIMYECKUX MAaTEepHaNOB Il OBICTPOTrO MOBTOPEHUS
M3YYEHHBIX BOIIPOCOB, JJIsI MOOMIIM3AIIMK HAKOILJIEHHBIX 3HaHUI. OCOOEHHO Ba)KHBI U
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IOJIE3HBI 3aIllUCU TOTJa, KOrJa B HUX HAaXOJAT OTPAKEHHME MBICIIM, BO3SHHUKIIME NPU
CaMOCTOSITENILHOM padoTe.

[Tocne n3ydyeHust 6a30BBIX TEM Kypca MPOBOJUTCS TEKYIIUHA KOHTPOJIb 3HAHUM
CTYJEHTOB B BHUJE OINpOCa WIM NMHUCbMEHHOIO TECTHpPOBaHMs. THUIIOBbIE TECThl U
3aJjaHusl MO0 TEeMaM JIMCUUIUIMHBI TPUBEJIEHBl B CHEIHAIBHOM pa3jeie JAaHHON
paboueiil MporpaMmel.

[TonroroBka K TEKyLIEMYy M TMPOMEXKYTOYHOMY KOHTPOJIIO TPEANOIaraeT
U3y4YeHHE TPEJICTaBICHHBIX BOIPOCOB K 3aueTy, paboTy HajJg TecTaMu,
NPEICTaBICHHBIMU B JIaHHOW paboueil mporpaMMme, BBHITIOJTHEHHE CEMECTPOBOU
MPOEKTHOM PadOTHI MO MPUMEHEHUIO CUCTEMHOTO IMOAX0/la U METOJOB CHCTEMHOTO
aHayM3a K BHIOpaHHOU CUCTEME.

8. YueOHas smTepatrypa u pecypcbl HH(POPMALMOHHO-TEJIEKOMMYHNUKAIMOHHOM
cetu UHTepHeT

8.1. Ocnognas numepamypa

1. KBacoB b.M. Uucnenneie MeTOoAbl aHANIW3a W JIMHEHHOW anreOphl.
Hcnonp3oBanue Matlab u Scilab/ B.1. KBacoB .-Caukrt-IletepOypr:Jlans,2021.-
328 c. Tekcr : amekTpoHHBIN // JlaHb : 3MEKTPOHHO-OMONMMOTEYHAsT cUCTeMa. —
URL: https://e.lanbook.com/book/168887?categ

2. MockButuH A.A.Pemenue 3amad Ha KommbroTepax. Cnenudukaius

3aa4u: y4eOHOe rmocooue VIS BYy30B/A.A.MockBUTHH-CaHKT-
[lerepOypr:Jlanp,2021.-228 c.  TekcT : 31eKTpOHHBbIN // JlaHb : 3JIEKTPOHHO-
onbmuoreunas cucrema. — URL: https://e.lanbook.com/book/169235%categ

Bce nctouHnkr OCHOBHOM JINTEPATYPhl B3aNMO3aMEHSIEMBI

8.2. [lonoanumenvhnas tumepamypa
1. Hayunsle cratbu http://citeseer.ist.psu.edu

2.  AdanaceeBa H.IO. BerauciautenbHple M 9KCIIEPUMEHTAIBHBIC METOIBI
HayuyHoro ’kcnepumenTa- M.:KHOPYC,2013.

3. CredanoBa HN.A. OOpaboTka  JaHHBIX U  KOMIIBIOTEPHOE
MOJICTUPOBaHUE: yIeOHOE nmocoowue /M.A.CredanoBa.-CaHKT-
[TerepOypr:Jlanp,2020.-112 ¢. TekcT : 31nekTpoHHBIH / JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/1269397categ

4. PeBunckas O. I'.CumBombHble BbumcieHus B Matlab: yueGHoe
nocooue mus  By30B/O.I'.PeBunckas.-Cankt-IletepOypr: Jlanp,2020.-528 c.
Texkcr : snexkTpoHHbldl /  JlaHb : 3JIEKTPOHHO-OMONIMOTEYHAsT CHCTEMA. —
URL:https://e.lanbook.com/book/1493447categ
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https://e.lanbook.com/book/149344?categ
http://citeseer.ist.psu.edu/
https://e.lanbook.com/book/126939?categ
https://e.lanbook.com/book/169235?categ
https://e.lanbook.com/book/168887?categ

8.3. HopmaTuBHbIE NpaBoOBbIE JOKYMEHTHI M MHAs ITpaBoBasi HHGOpMAaIUs

He HCIIOJIB3YIOTCA

8.4 HWurepHeT-pecypchl

OOyuaromumMcs obecrieueH Aoctyn Kk matepuanaM kypca B CIIO Akagemun

http://Ims.ranepa.ru, a Tak e 4depe3 CalT HAy4yHOW OHOJIMOTEKH K CIEAYIOIIUM

MIOJITUCHBIM 3JIEKTPOHHBIM pECypCcaM:

Pycckoaszviunsie pecypcot

- DIIEKTPOHHbIE

«Auibyre»

- DJIEKTPOHHBIE
«Opavum»y

- DIJIEeKTPOHHbIE

«/lanvy

- DJIEKTPOHHbIE
«ZNANIUM.COM»
- DIJIEeKTpOHHbIE
«BOOK.RU»

- DJIEKTPOHHBIE
«IPRSMART»

y4eOHUKHU

y4eOHUKHU

y4eOHUKHU

y4eOHUKHU

y4eOHUKHU

y4eOHUKHU

AIEKTPOHHO-OMOIMOTEYHOMN

AIEKTPOHHO-OMOINOTEUHON

AIEKTPOHHO-OMOINOTEYHOM

AIEKTPOHHO-OMOINOTEUHON

AIEKTPOHHO-OMOINOTEUHOMN

AIEKTPOHHO-OMOINOTEUHON

CHUCTCMBbI

CHUCTEMBbI

CHUCTCMBbI

CHUCTEMBbI

CHUCTCMBbI

CHUCTCMBbI

(9BC)

(9BC)

(9BC)

(9BC)

(9BC)

(9BC)
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9. MarepuajbHO-TeXxHMYeCcKasi 0a3a, HHPOPMAIMOHHbIE TEXHOJIOT UM,
nporpaMMHoe odecrnevyenne U UHGOPMAIMOHHbIE CIPABOYHbIE CHCTEMbI

Haumenosaunue

Crneunanu3upoBaHHbIE 3aibl I IPOBEACHMS JIEKIMI, OCHAIICHHbIC
IIEPCOHAIBHBIM KOMIIBIOTEPOM/HOYTOYKOM " MYJIbTUMEIUUHBIM
IIPOEKTOPOM

AynuTtopun ¥ KOMIBIOTEPHBIE KJacChl, 00OpYyIOBaHHBIE MOCATOUYHBIMU
MECTaMHM U NEPCOHAIBHBIMU KOMIIBIOTEPAMHU C BBIXOAOM B MHTepHET M
IIPOBEAECHUS MPAKTUYECKUX 3aHATHN

«MTC Jluak» — poccwuiickas miatdopma sl OHIANH-KOMMYHHUKAIIANA U
COBMECTHON paboTel komaHn ; «Sugexc Tememoct» — cepBuC Id
BUJCOKOH(pepeHui oT SHaekca; Sd-mMeccenmxep

Texuuueckue cpeacTBa OOydeHHs: MEPCOHANBbHBIE KOMIIBIOTEPHI, Cpeaa
nporpammupoBanmsi  AnacondaNavigator (Anaconda 3) ¢ makeramu
npukiaaaeix nporpamm JupyterNotebook, Spyder, VSCode; nporpammubie
cpencTBa, obecrneurBaronie MnpocMoTp BuaeodainoB B (opmartax AVI,
MPEG-4, DivX, RMVB, WMV; nporpamMmsl [yist pabOTbI ¢ 371€KTPOHHBIMU
Ta0auIaMu i1 00pabOTKU, aHAJIM3a U BU3YaJIM3allUU JTAaHHBIX; OOJayHbIC
texnosnorun  GoogleCollab, Loginom, cooTBeTcTByOIME OHJIAIH-
MHCTPYMEHTHI ISl IOCTPOCHUS UHTEIUIEKT-KapThl U MOJIENICH B Pa3TUUHBIX
HOTAIMSIX

Hayunas Oubnuoreka (B T.4. 2JIEKTPOHHBIE WH(OPMAIIMOHHBIC PECYPCHI
HAay4YHOU OUOJIUOTEKH )

CJ1O Axkamemun https://lms.ranepa.ru/

31



https://lms.ranepa.ru/

	СОДЕРЖАНИЕ
	1. Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения образовательной программы
	2. Объем и место дисциплины (модуля) в структуре образовательной программы
	3. Содержание и структура дисциплины (модуля)
	4. Типы оценочных материалов, показатели и критерииоценивания
	5. Формы аттестации, типовые оценочные материалы для текущего контроля успеваемости обучающихся, критерии и шкалы оценивания по контрольным точкам
	6. Формы промежуточной аттестации, критерии и шкала оценивания, типовые оценочные материалы по дисциплине
	7. Методические материалы по освоению дисциплины (модуля)
	8. Учебная литература и ресурсы информационно-телекоммуникационной сети Интернет
	9. Материально-техническая база, информационные технологии, программное обеспечение и информационные справочные системы

