MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI''TACOBAHO YTBEPXIAIO
3aB. BeITycKaroIe kadeapoit

I'yces Cepreii Uropesuu

IIpe3eHnTanoHHas rpaduKa B HAyYHbIX UCCJIEI0BAHUAX

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit KocMu4ecknX TEXHOJIOT M
VueGHbIi TUIaH 02.03.01_25_00.plx
02.03.01 MaTemaTika U KOMIIBIOTEPHbIE HAYKH

Kpanmuduxarus O0axanaBp

dopma 00yueHust OYHas

OO0wias Tpy10eMKOCTh 33ET

PacnpenesieHne 4acoB TUCHUTIAHBI IO ceMecTpam
Cemectp
(<Kypc>.<Cemectp 6 (3.2)
Ha Kypce>) Uroro
Henens 16
Bun 3anstuit vI PIl vII PIT

Jlexuuu 32 32 32 32
JlabopaTopHsie 16 16 16 16
IMpaxTuyeckue 16 16 16 16
Mnas xoHTaKTHAA 0,25 10,25 0,25 |0,25
pabora
HUroro ays. 64,25 | 64,25 | 64,25 | 64,25
KonrtakrtHas pabora 64,25 | 64,25 | 64,25 | 64,25
Cam. pabora 35 35 35 35
Yacel Ha KOHTPOJIb 8,75 | 8,75 8,75 | 8,75
Uroro 108 108 108 108

r. Pa3ann



IIporpammy cocraBuii(u):
K.m.H., ooy., [[.A. Haymos

Pabouast nporpaMma AUCIUIUINHEL

IIpe3enTannoHHas rpaduKka B HAYYHBIX HCCIeJ0BAHUIX

paspabotana B cootBercTBUM ¢ PI'OC BO:

®I'OC BO - 6akanaspuar mo HarpasieHuto noarotosku 02.03.01 MaTtematnka v KOMIBIOTEpHBIE HAYKH (MTprKa3 MuHOOpHAYKHI
Poccun ot 23.08.2017 r. Ne 807)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa!
02.03.01 MaTemaTuka U KOMIIBIOTEPHbIE HAYKU

YTBEPXKJIEHHOI0 Y4EHBIM COBETOM By3a oT 28.02.2025 nmpoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

Kocmuuecknx TeXHOJIOTrHid

IIporokon ot 29.05.2025r. Ne 6
Cpok neiicTust nporpammsl: 2025-2029 yu.r.
3aB. kadenpoii ['yceB Cepreit Uropesnu



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

PaGouas nporpamma repecMoTpeHa, 00CyXJeHa U 0100peHa ais
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
KocMu4yecknx TeXHOJIOTHH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJ] 151 ucnmoiHeHUs1 B 04epeTHOM y4eOHOM roay

PaGouas nporpamma nepecMoTpeHa, 00CyKeHa 1 0100peHa JUIs
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
KocMuyeckux TexHoJ1oruii

IIporokomor 2027 1. Ne

3aB. kadenpoit

Buzupoanue PIIJ] nis ucnoiHeHus1 B 04epetHOM y4eOHOM IOy
Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa Juis
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

KocMuyeckHx TeXHOJI0THii

IIpotokomor 2028 r. Ne

3aB. kadenpoit

BuzupoBanmue PIIJ] nis ucnmotHeHUs1 B 04epeTHOM Y4eOHOM TOXy

Pabouas nporpamma nepecmMoTpeHa, 00CyXJeHa 1 0100peHa JUIs
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuU Kadenpbl

Kocmuuecknx TeXHOJIOrHii

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOY.JIST)

1.1 | O3HakoMIIeHHE C BO3MOKHOCTSIMH COBPEMEHHBIX CPEJICTB aHAIN3a U BU3yalIN3alluy JaHHBIX, TIOJlydeHHE HaBBIKOB
CO3JaHUs KOMIIBIOTEPHBIX Npe3eHTanuil Ha DBM, GopmupoBanue HaBBIKOB co3gaHus 3G eKkTuBHON rpaduky B obnactu
HaY4YHBIX HCCIICIOBAaHUN.

1.2 | Bamaun:

1.3 | - n3y4enue coBpeMEHHBIX CPEACTB aHAIN3a M BU3YaIN3aliH JaHHBIX;

1.4 | — u3ydeHue CpeaCTB CO3/IaHMs MPE3CHTAIMOHHON TpaduKu;

1.5 |- 03HaKOMHUTH C OCHOBAMHM CTHJICBOTO O(bOpMJ'IeHI/Iﬂ KOMIIBIOTCPHBIX Hpe3eHTaLII/II71;

1.6 | — 03HAKOMUTH C MpUHOUIIaMU IOCTPOCHUSA ;[1/13a171Ha KOMITBIOTEPHBIX npe3eHTauH171.

2. MECTO JUCIHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Iuk (pazzen) OIT: | B1.B.JIB.01

2.1| TpeGoBanus K MpeABAPUTEIbHOI IIOATOTOBKE 00yYaI0IIErocs:

2.1.1 | OCHOBBI TEOPHH PEIICHUS H300PETATEILCKUX 33714

2.1.2 | DnexTpoHUKa, MUKPO3JIEKTPOHUKA U HAHOZJIEKTPOHUKA

2.1.3 | OCHOBBI aNTOPUTMHU3AIUH U OOBEKTHO-OPHUEHTHPOBAHHOE NTPOrPaMMHUPOBaHNE

2.1.4 | CoBpeMeHHbBIE TEXHOJIOTHH TIPOTPAMMHUPOBAHHUS

2.2 | JucumnauHbl (MOAYJIU) M PAKTHKH, JJISI KOTOPBIX OCBOEHHE JAHHOW JHCHMILIUHBI (MOIYJIsl) HEOOXOAMMO KaK
npealecTByoLee:

2.2.1 | MaremaTiu4ecKkue METO/Ibl B KOMITBIOTEPHBIX HayKax

2.2.2 | MatemaTnueckue METOAblI B KOCMHUYCCKUX TCXHOJIOIUAX

2.2.3 | MamuHHOE 00y4eHHe U UCKYCCTBEHHbIH HHTEIIEKT

2.2.4 | OCHOBBI HAyUHBIX UCCIICTOBAHUI

2.2.5 | llpuknagHas MexaHUKa

2.2.6 | KocMuueckue cuCTEMBI M TEXHOJIOTHH

2.2.7 | Meronbl ¥ cpeacTBa 3aIUThl HHPOpMALUU

2.2.8 | TloaroroBka K mporieype 3aliuThl U 3alUTa BBIMTYCKHOW KBATH(DUKAIIMOHHOM paboThI

2.2.9 | llpepauniaoMHast mpakTHKa

2.2.10 | IIpou3BoACTBEHHAS IPAKTUKA

2.2.11 | Hudposas 06paboTKa CUTHAIIOB

2.2.12 | KocMuueckre CHCTEMBI M TEXHOJIOTHH

2.2.13 | KocMuueckre CHCTEMBI M TEXHOJIOTHH

3. KOMIIETEHL{Y OBYYAIOILETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUATITAHBI
(MOJYJIS)

ITK-4: Crioco0eH MCIo/I1b30BaTh COBPEMEHHbIE METO/AbI PA3Pa00TKU U peaTn3alii KOHKPETHbIX AJrOPUTMOB
MaTeMaTHYeCKUX Mojieliell Ha §a3e A3bIKOB NPOrPaMMHPOBAHHS U NMAKETOB MPUKJIAJHBIX POrPAaMM MO/IeIMPOBAHUSA

I1K-4.1. PazpabaTbiBaeT u peaju3yeT MaTeMaTHYeCKHe MO/Ie/IH

3HaTh

OCHOBBI TIOCTPOCHHSI MaTe-MaTUYECKUX MOJIENIeH

Ymern

MPUMEHSATh MaTeMAaTHIEeCKUH anmapaT udpoBoit 06pabOTKH CUIHAJIOB JJISl pEIICHHS TPAKTH-YECKHUX 3a/1a
Baaners

HABBIKAMH MAaTEMaTHUYECKOTO MOJICITUPOBAHHUS

IIK-4.2. IIlpumeHnsieT NaKkeTbl NPUKJIAJAHBIX POrPAMM MO/AEJIUPOBAHMSA

3Harth

TEXHOJIOTHIO paboThl ¢ nc-nonb3oBanueM nakeros MathCad u MathLab
Ymern

HPHUMEHSTH NMAKEThl MPUKJIAJHBIX IPOrPaMM MOACITHPOBAHHS

Baapers

CMOCOGHOCTBIO AHATN3UPOBATh PE3YJIbTAThl PAGOTHI MOICITHUPOBAHHS

ITK-6: Crioco0eH npoBoANTbL HAYYHbIE HCCJIE0BAHNS 110 OTAEJBHBIM pa3jieJiaM HCCIeyeMoil TeMaTHKHU

IIK-6.1. IlpoBoauT paGoThI 0 00PaGOTKE U AHAJIM3Y HAYYHO-TEXHHYECKOH IOKYMEHTALMHN U Pe3yJbTATOB MCCJIE0BAHUS




3HaTh

MpOrpaMMHBIE CPE/ICTBA, MPUMEHSIEMbIC IJIsI aHAIHM3a M BUAYaIH3allii JAHHBIX

YMmern

MPUMEHSTH IIPOrPAMMHBIE CPEIICTBA, MPUMEHIEMBIC JUIS AaHAIN3a U BUIyATU3aIUH JaHHBIX
Baaners

HaBBIKAMH MPOBEACHUS paboT 1Mo 00paboTKe U aHAIN3Y

ITK-6.2. Bpino/iHsieT 3KCIIePUMEHThI H 0()OpMIIsieT pe3y JIbTAaThl HCC/1eJ0BAHUI U pa3pabdoTok

3HaThL

NPUHIIMITBL U 3TAlbl CO3JJaHUs PE3EHTAMOHHON TpaduKu

YMmeTh

CO03/1aBaTh MPE3EHTALMOHHYIO IpaUKy C YYETOM LIEJIEBOU ayJUTOPUHI

Baapern

HaBBIKAMH CO3/1aHUs rpaUKN ¥ aHUMALUU rpaduuecKuX 00BEKTOB B CIICIHATH3UPOBAHHOM POTPAMMHOM 00ECICUeCHUN

IIK-6.3. BoinostHsieT 31eMeHThl JOKYMEHTALIMH, IJIAHOB U MPOrpaMM NpoBedeHHs 0TAeJbHbIX ITANOB padoT

3HaTh

TpeGoBaHusI K 0(OPMIICHHUIO PUCYHKOB M cXeM B otderax mo HUP

Ymern

CO3aBaTh PUCYHKOB U cXeMbI 171 oTaeToB o HUP B cooTBeTcTBUM C TpeboBaHUSIMEI
Baaners

HaBBbIKaMU co3JaHus rpaduku A oryeroB no HUP

B pesyiabTate ocBOeHHUsI IMCHUILIAHBI (MOAYJIsS) 00y4Yarommiicst T0JKeH

3.1|3narh:

3.1.1 | 3nath TpeOOBaHUS K OPOPMIICHUIO PUCYHKOB U cxeM B orderax o HUP.

3.1.2 | 3HaTh NPHHIUIIBI M ATAIBI CO3/JaHUS TPE3CHTAIHOHHOMN rpaduKy.

3.2 | Ymern:

3.2.1 | YmeTs CO3/J1aBaTh pPUCYHKOB 1 CXEMBI JI1 OTYETOB 110 HUP B cooTBeTCTBUU C Tp€6OBaHI/IHMI/I.

3.2.2 | YMeTh co31aBaTh MPE3CHTAIIMOHHYIO IPadUKy C YYETOM LIEJICBOH ayIUTOPHUH.

3.3| Baagers:

3.3.1 | Bnanmetp HaBbIkaMu co3aanust rpaduku i otuetoB mo HUP.

3.3.2 | Bnagerh HaBbIKaMu cO3aHUs rPpadMKU U aHUMALUK TpahUUECKUX OOBEKTOB B CIEIUAIN3UPOBAHHOM IPOIPAMMHOM

obecreueHu .
4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kox HaunmenoBanue pa3ienoB u TeM /Buj 3ausatusi/ | Cemectp / | HacoB | Kommneren- | Jlutepatypa ®opma
3aHATHS Kvpe 1070 KOHTPOJS

Pazpean 1. Jlekuun

11 OcHoBsl TunOrpaduku /Tema/ 6 0

1.2 Enuanupt Tunmomerpun. [Tuku u nyHkThL. [Hpudr. 6 2 [1K-4.1-3 JIL.1J11.2 dopma
XapakTepucTH-KU MpHUQTa: KErib, Hauep-TaHHeE. MK-4.1-y | J11.3J12.1J13.1 KOHTPOJIA:
T'apuautypa mpudta. [Ipuemsr opopmaeHus I1K-4.1-B €] ornpoc
MpUGTOB: TPEKUHT, KEPHUHT, HHTEPIHHBSIK, BbIJC- I1K-4.2-3
JICHHE TEKCTa, BBIKIJII0YKA. BEKTOpHbIE U pacTpOBbIE I1K-4.2-V
mpuTHI, pac-Tepu3anus U CTIaKUBaHNE I1K-4.2-B
mpudToB. BepxHuii 1 HIKHUHN pEerH-CTPHIL. I1K-6.1-3
Kareropuu mpudToB: mpudThI ¢ 3aceukamu, 0e3 IK-6.1-Y
3ace-4eK, pyKOMHCHBIE U IEKOPaTHBHEIE. [1K-6.1-B
Y no6ountaemocts. [Tonbop pasme-pa mpudra. IK-6.2-3
ITpuauuns! opopminenus mpudros B IK-6.2-Y
npeseHTanusax. Tumsl mpudros: TrueType, I1K-6.2-B
PostScript (Adobe Type 1 u Type 3), I1K-6.3-3
OpenType /Jlex/ IK-6.3-Y

I1K-6.3-B
13 Bepcrka Tekcra /Tema/ 6 0




14 ®dopMaT KOJIOHKH, KETJlb, HHTEPJIMHBSIK. [IepeHOoCH I1K-4.1-3 JI.1J11.2 dopma
u BbIKIOuKa. KepHUHT U TpekuHr. OTCTynbl U IK-4.1-y | JI1.3J12.1J13.1 KOHTPOJIA:
BeIpaBHHUBaHME. Cren3Haku. CTpyKTypa JOKyMEHTa I1K-4.1-B €] orpoc
u npasuia Tunorpaduku. Tabmuusl. /JIex/ I1K-4.2-3

I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
ITK-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

1.5 Bepcrka nokymenTos B LaTeX /Tema/

1.6 LaTeX: ba3oBsle anemenTsl. OCHOBBI BBOZIA IK-4.1-3 J1.1J11.2 ®dopma
MaTeMaTuyeckux popmyn. Beraka rpaduku. [K-4.1-y | JI1.3J12.1J13.1 KOHTPOJIS:
Hauasa nporpammupoanus B LaTeX. Bépcrka I1K-4.1-B 21 orpoc
nmokymenta. Knaccer LaTeX. Co3nanue I1K-4.2-3
npe3enTanuii. Bepcrka Tabnui. CripaBodHo- [1K-4.2-V
MOUCKOBBI anmapar usfanus. JlokymMeHTanus u I1K-4.2-B
nporpaMMHblii koj. Mcnons3oBanue LaTeX B I1K-6.1-3
o0nacTy TOYHBIX HayK. /JIex/ [K-6.1-Y

I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-V
I1K-6.3-B

1.7 OcHoBbl nHpOrpahuKu
/Tema/

1.8 Busyanpnas kommyHukanus. Buzyanmuzanms [1K-4.1-3 JIT.1JI1.2 dopma
JaHHBIX U NOHATUH. Busyanuzamus pe3yabsTaTos MK-4.1-y | JI1.3J12.1J13.1 KOHTPOJISL:
uccienoBanuil. Buzyanusauus B3aumocBsizei I1K-4.1-B €] orpoc
MEX/1y BEeIlaMU U IPUHIMUIIOB UX JeHCTBUS. I1K-4.2-3
Kommozumus. HeomHopoaHoCTs H300pa3uTenbHON [1K-4.2-V
mockocTh. [locTaHOBOUHBIE PELLICHHUS. I1K-4.2-B
Kanpuposanue. /JIex/ I1K-6.1-3

MK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
I1K-6.3-3
I1K-6.3-Y
I1K-6.3-B

1.9 BusyanpHoe MpeAcTaBIeHUe YUCICHHON
unpopmaru /Tema/

1.10 IpexacraBnenue nHbOPMAIHMKU: rpaduKy, [1K-4.1-3 JI1.1J11.2 dopma
JarpaMMebl, BpeMeHHbIe psabl. Kaprorpaduaeckas [1K-4.1-y JI1.3J12.1 KOHTPOJISL:
unporpaduka. /Jlex/ [1K-4.1-B JI2.2J13.1 ornpoc

I1K-4.2-3 €]
IK-4.2-YV
ITK-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
I1K-6.3-Y

I1K-6.3-B




111

Ocuosusbie pynkiuu Python mis ananusa u
BU3yaln3aluy JaHHBIX
/Tema/

1.12

OCHOBBI IIPOrpaMMHUPOBanus Ha si3bike Python s
BU3yalu3aluy JaHHbIX. PaboTa co cnuckamuy,
KOpTexaMmHu, cioBapsimu. HacTpoiika mapameTpoB
rpa¢ukos /JIex/

IK-4.1-3
IK-4.1-V
I1K-4.1-B
IK-4.2-3
IK-4.2-y
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
ITK-6.2-3
IK-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
31

®dopma
KOHTPOJIA:
ompoc

1.13

JIByxMmepHas rpaduka
/Tema/

1.14

IMoctpoenue rpadukos. Hactpoiika ctumneit
oToOpakeHus rpadukos. [IpeoOpazoBanus
rpa¢uxoB /JIex/

IK-4.1-3
IK-4.1-y
I1K-4.1-B
I1K-4.2-3
I1K-4.2-V
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
31

dopma
KOHTPOJIS:
ompoc

1.15

TpexmepHas rpaduka
/Tema/

1.16

IMocTpoeHue TpeXMEPHBIX TPaQUKOB U JHATPAMM.
Ipoexunn Ha KOOPAWHATHBIE TTIOCKOCTH.
Bpamenue rpadukos. [loctpoenue rpagukos B
nepcnektuse /JIex/

10

IK-4.1-3
[1IK-4.1-y
[1K-4.1-B
I1K-4.2-3
IK-4.2-V
[1K-4.2-B
IK-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

JI1.1J11.2
JI1.3J12.1J13.1
Ol

®dopma
KOHTPOJIS:
ompoc

1.17

Hacrpoiika oToOpaxkeHui JTHHUI U
noBepxHocTei /Tema/




1.18

[Iepeceuenne mpsiMoii C MTOBEPXHOCTHIO. Y asieHNe
HEBUIUMBIX JuHuil. Tenu /Jlex/

IK-4.1-3
IK-4.1-V
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
ITK-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

JI1.1J11.2
JI1.3J12.1J13.1
31

dopma
KOHTPOJISL:
ompoc

1.19

IMocTpoeHne IByXMEPHBIX TpapUKOB
/Tema/

1.20

JIuneiinas perpeccus. CrutaifHbl.
Wutepnonsius /Jlex/

IK-4.1-3
IK-4.1-y
IK-4.1-B
I1K-4.2-3
IK-4.2-V
I1K-4.2-B
I1K-6.1-3
IK-6.1-V
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-V
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
Ol

®opma
KOHTPOJIS:
ompoc

1.21

IMocTpoenue TpexmepHbIx rpagukos /Tema/

1.22

TpexmepHsie oBepxHOCTU. TeHb OT TPEXMEPHBIX
nosepxHoctelt /JIex/

[1K-4.1-3
IK-4.1-V
[1K-4.1-B
I1K-4.2-3
IK-4.2-y
I1K-4.2-B
I1K-6.1-3
MK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
I1K-6.3-3
I1K-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
€]

dopma
KOHTPOJISL:
orpoc

Paznen 2. JlaGopaTopHble M IpaKTHYeCKHE
padoTsI

2.1

JloneuaTHas IOATOTOBKA TEKCTOB
/Tema/




2.2

Mp/

IK-4.1-3
IK-4.1-V
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
ITK-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

JI1.1J11.2
JI1.3J12.1J13.1
31

dopma
KOHTPOJISL:
oTYer

2.3

LaTeX, ba3oBele 211eMeHTEI, MaTEMATHKA
/Tema/

2.4

Mp/

IK-4.1-3
IK-4.1-y
IK-4.1-B
I1K-4.2-3
IK-4.2-V
I1K-4.2-B
I1K-6.1-3
IK-6.1-V
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-V
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
Ol

®opma
KOHTPOJIS:
OT4eT

2.5

LaTeX, I'paduka, BepcTKa, I1aBaroye 0ObEKTHI,
TaOJIUIBI
/Tema/

2.6

Mp/

[1K-4.1-3
[1IK-4.1-y
[1K-4.1-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
MK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
I1K-6.3-3
I1K-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
€]

dopma
KOHTPOJIS:
OTUeT

2.7

LaTeX, kimaccel, CipaBOYHO-TIOMCKOBBIH armmapar,
JOKYMEHTAIIHsI, TPOrPAaMMHBIN KOJT
/Tema/




2.8

Mp/

IK-4.1-3
IK-4.1-V
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
ITK-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

JI1.1J11.2
JI1.3J12.1J13.1
31

dopma
KOHTPOJISL:
oTYer

2.9

OcHoBbI HHPOpPrpadhuKu
/Tema/

2.10

Mp/

IK-4.1-3
IK-4.1-y
IK-4.1-B
I1K-4.2-3
IK-4.2-V
I1K-4.2-B
I1K-6.1-3
IK-6.1-V
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-V
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
Ol

®opma
KOHTPOJIS:
OT4eT

2.11

BusyanbHOe MpeICTaBiIeHHEe YUCICHHO
HHPOPMAITUH
/Tema/

2.12

Mp/

[1K-4.1-3
[1IK-4.1-y
[1K-4.1-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
MK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
I1K-6.3-3
I1K-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
€]

dopma
KOHTPOJIS:
OTUeT

2.13

JIByxMepHas rpaduka
/Tema/




2.14

/J1ab/

IK-4.1-3
IK-4.1-V
I1K-4.1-B
I1K-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
ITK-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

JI1.1J11.2
JI1.3J12.1J13.1
31

dopma
KOHTPOJISL:
oTYer

2.15

TpexmepHnas rpaduka
/Tema/

2.16

/J1ab/

IK-4.1-3
IK-4.1-y
IK-4.1-B
I1K-4.2-3
IK-4.2-V
I1K-4.2-B
I1K-6.1-3
IK-6.1-V
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-V
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
Ol

®opma
KOHTPOJIS:
OT4eT

2.17

Hactpolika oToOpakeHuii TUHUI U TOBEpXHOCTEH
/Tema/

2.18

/J1ab/

IK-4.1-3
IK-4.1-V
[1K-4.1-B
I1K-4.2-3
IK-4.2-y
I1K-4.2-B
I1K-6.1-3
IK-6.1-V
I1K-6.1-B
I1K-6.2-3
IK-6.2-Y
I1K-6.2-B
I1K-6.3-3
I1K-6.3-Y
I1K-6.3-B

JI1.1J11.2
JI1.3J12.1J13.1
€]

®dopma
KOHTPOJIA:
OTYeT

2.19

IMocTpoenne qByXMEpHBIX rpadKoB
/Tema/

2.20

/J1a6/

I1K-4.1-3
I1K-4.1-V
I1K-4.1-B
I1K-4.2-3
I1K-4.2-V
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
I1K-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
€]

dopma
KOHTPOJISL:
OoTUeT
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LaTeX, beamer, uHTepakTHBHbIE TPE3SHTAIIN
/Tema/

2.22

/J1ab/

IK-4.1-3
IK-4.1-y
IK-4.1-B
IK-4.2-3
I1K-4.2-Y
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
IK-6.2-3
IK-6.2-Y
I1K-6.2-B
ITK-6.3-3
I1K-6.3-Y
I1K-6.3-B

JI1.1J11.2
JI1.3J12.1J13.1
6!

dopma
KOHTPOJISL:
3ammra Ji/p

Paznen 3. [loaroroBka u npoxo:kaeHue
NMPOMEKYTOUHOMH aTTeCTALIMU

3.1

IToaroroBka u cjaya 3adera /Tema/

3.2

JopaboTka KOHCIIeKTa KN, N3yIeHne
OCHOBHO¥ U JIOTIOJIHUTEBHOM JuTepaTypbl /Cp/

35

IK-4.1-3
IK-4.1-y
IK-4.1-B
I1K-4.2-3
IK-4.2-V
I1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B
I1K-6.3-3
IK-6.3-V
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
Ol

dopma
KOHTPOJIS:
3a4er

3.3

IMoxroroBka k 3aueTy /3auét/

8,75

[1K-4.1-3
[1IK-4.1-y
[1K-4.1-B
IK-4.2-3
IK-4.2-V
[1K-4.2-B
I1K-6.1-3
IK-6.1-Y
I1K-6.1-B
I1K-6.2-3
IK-6.2-V
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
Ol

dopma
KOHTPOJIS:
3a4yer

34

Cnaua 3auera /UKP/

0,25

I1K-4.1-3
I1K-4.1-V
I1K-4.1-B
I1K-4.2-3
IK-4.2-YV
I1K-4.2-B
I1K-6.1-3
I1K-6.1-Y
I1K-6.1-B
I1K-6.2-3
I1K-6.2-Y
I1K-6.2-B
I1K-6.3-3
IK-6.3-Y
I1K-6.3-B

J1.1J11.2
JI1.3J12.1J13.1
€]

dopma
KOHTPOJISL:
3a4yer




5. OHEHOYHBIE MATEPHUAJIbBI 1O JTUCHUIIJIMHE (MOJY JIIO)

®DoHT OIIEHOYHBIX CpE€ACTB I IPOBEACHUA HpOMe)KyTO‘lHOﬁ aTTeCTalunu O6yanOH.II/IXCH T10 JTUCHOUITITIMHE ITPCIACTABJICH B BUIC
OLICHOYHBIX MAaTCPHUAJIOB U IIPUBEICH B HpI/I.IIO)KeHI/II/I «OrneHovHbIE MaTepualibl 10 TUCHOUILIAHE.

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIHHEYHEHUE TUCHUIIJIMHBI (MOAY JISA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JauTEpaTypa

Ne ABTOPBI, COCTaBUTEIHN 3arnaBue UznarensctBo, | Kommuectso/
rof Ha3BaHue ObC

JI1.1 |KarynunI'. I Co3nanue npodeccuoHanbHBIX Ipe3eHTanuil : yueOHoe nocobue Caparos: Aif 978-5-4486-

ITu Op Meaua, |0716-5,

2019, 614 c. http://www.ipr
bookshop.ru/8
0923.html

JI1.2 | Makkuunu ¥Yac, Python 1 ananmu3 naHHBIX Caparos: 978-5-4488-

CrnuHkuHA A. ITpodobpazosan | 0046-7,

ue, 2019, 482 c. | http://www.ipr
bookshop.ru/8
8752.html

JI1.3 | banmun E.M. Komnbrorepnas tTunorpaduss LATEX CII6.: BXB- 978-5-9775-

IerepOypr, 0230-6, 1

2008, 304c.;

+AuctpubyTus

(ma CD-ROM)

6.1.2. lonoHUTEIbHAS TUTEPATypa
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsparensctBo, | Kommuectso/
rox Ha3zBanue DbC

JI2.1 |Ienynpko B. M. OCHOBBI IPOTPaMMHPOBAHUS Ha SI3bIKE BBICOKOTO YPOBHs PocroBs-Ha- 978-5-9275-
Python : yaeGHoe mocobue Hony, 2649-9,

Taranpor: http://www.ipr

U3naTenpcTBO bookshop.ru/8

IOsxHOTO 7461.html

(benepanbHOTO

YHHUBEPCHUTETA,

2017, 146 c.

JI2.2 | enynpko B. M. SI3BIK IPOrpaMMHPOBAHHMs BEICOKOTO ypoBHs Python. @yHkuunwu, PocroBs-Ha- 978-5-9275-
CTPYKTYPBI IaHHBIX, AONOJHUTEIbHBIE MOIYJIH : yueOHOE Hony, 2648-2,
mocooue Taranpor: http://www.ipr

UsnarenscTBo bookshop.ru/8

OxHOTO 7530.html

(henepanbHOTO

YHHUBEPCHUTETA,

2017, 107 c.

6.1.3. MeTtoauueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KommuectBo/
rof, Ha3BaHue ObC

JI3.1 | XopeBa A.A., MynbpTuMeauiiHbIe pe3eHTalu : MeToauyeckue yKa3aHus Pszanb: PULL ,

Yenebaes C.B. PIPTVY, 2012, https://elib.rsre
u.ru/ebs/downl
oad/1414

6.2. ITepeuennb pecypcoB uHGOPMALMOHHO-TeJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"
21 OnekrponHas 6ubnmorexka PITPTY




6.3 IlepeueHb NIPOrpaMMHOro obecnedyeHust H HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepevyeHs INIEH3NOHHOTO H CBOOOTHO PACIPOCTPAHSEMOT0 MPOrPAMMHOIO 0fecredeHHsl, B TOM YHCJIe
0Te4ecTBEHHOT0 POU3BOJCTBA

HanmeHnoBanue Onncanne

OneparonHas cuctema Windows KomMmepueckast JTUIeH3Us

Kaspersky Endpoint Security KomMmepueckast JTUIEeH3Us

Adobe Acrobat Reader Co6Gosnoe I1O

LibreOffice Cso6omnoe 11O

Pyton CoboanHoe I10

Hnrepnperatop Python Csob6oaHoe 1O

Python CB006OIHO pacmpocTpaHseMoe MPOrpaMMHOE 00eCTICUeHUE MO/T JTUICH3UIMU

6.3.2 Ilepeyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 |HMudopmanmonHo-npasosoii mopran 'APAHT.PY http://www.garant.ru

6.3.2.2 [ Cucrema KoncynsrantlLmroc http://www.consultant.ru

6.3.2.3 | CupaBounas npaBoBas cuctema «Koncynsrantllmocy (norosop 06 nadopmanmonnoii noauepxkke No1342/455-100 ot
28.10.2011 r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

260 y4eOHO-aJMUHUCTPATUBHBIA KopIlyc. YueOHas ayAUTOpHUs JUL IpoBeeHus yueOHbIX Crieruanu3upoBaHHas Me0elb
(15 mocamouHbIX MeCT), ayAUTOPHAs A0CKa, SKpaH, IPOEKTOP,

1 IK: 10 mr.

Bo3MoXHOCTB OAKITIOUEHNS K ceTh «IHTepHeT» U 00ecIeueHne JOCTYIA B IEKTPOHHYIO HH()OPMAIIOHHO-
oOpazoBatenbHyto cpeny PIPTY.

21 6usHec-uHKyOaTop. YueOHast ay TUTOPHS VI IPOBEACHUS 3aHATHH JIEKITHOHHOTO M CEMUHAPCKOTO THIIA,
J1a00PaTOPHBIX ¥ MPAKTUYECKUX PadOT, TPYNIIOBBIX U HHAUBUIYaAIbHBIX KOHCYIbTAlUH, TEKYIIETO KOHTPOJIS U

2 IIPOMEXXYTOYHOM aTTeCTalluM, CAMOCTOATENIbHON paboThl 12 MecT, 2 3KkpaHa, JOCKa, 12 KOMIBIOTEPOB (KOMITBIOTEPHBIH
KJIacC) C BO3MOXKHOCTBIO MOJKIIIOUEHHUS K ceTU «HTepHeT» U o0ecredeHreM JOCTYNa B IEKTPOHHYIO HH(OPMALOHHO-
obpazoBatenbaylo cpeny PITPTY

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIIMHE (MOAY JIIO)

Metoandeckoe oOecriedeHre MPUBEICHO B MIPUIOKECHUH K paboyei mporpaMMe JUCHUILTHHBI (CM. TOKYMEHT "MeToqiuueckoe
obecnieuenune no aucuuiuinae [IPESEHTALIMOHHA A TPA®UKA B HAYUYHBIX UCCIIEJJOBAHUAX").

Onepatop 340 000 "KomnaHus "TeHzop" —

LIOKYMEHT MOANWCAH SNEKTPOHHOM MOANWCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, Nyces Cepreit Nropesuy, 14.07.25 14:00 (MSK) MpocTas noanvcb
3ABEAYHOLLNM MpopekTop Mo Hay4Ho paboTe U MHHOBALWSM

KAGEPbI

NnoaAnNnCAHO ®reoy BO "PrPTY", PIPTY, Nyces Cepreii Mropesuy, 14.07.25 14:01 (MSK) Mpocras noanuce
3ABEAYIOLLUMM MpopekTop Mo Hay4HoW paboTe U MHHOBALMSIM

BbIMYCKAFOLLIEN

KA®EPbI




