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1. IEJIM OCBOEHUSA JUCHHUIIJIMHBI (MO Y JIS1)

1.1|Ienbto0 AMCHUITUIMHEL SBISCTCS (OPMUPOBAHUE KOMIIETSHINIA B cOOTBETCTBUU ¢ TpeboBanusamu ®I'OC BO, a taxxke
KOMIIETEHIIUH, ONPE/IENIEHHBIX B COOTBETCTBUH C KOMIIETEHTOCTHO-POJIEBOH MOJIeNbIo, pa3padborannoit ®I'”AOY BO
«Hammonanpubli nccnenosarensekuit yausepcurer MTMO» B pamkax npoekra TOII-MH, B pe3ynbraTe OCBOCHHSA
KOTOPBIX 00YYaroNIUHACs CMOXKET MPOBOIUTH HACTPOUKY CYIIECTBYIOLIMX MOAENEI HCKYCCTBEHHOTO HHTEIICKTA,
noo0ydeHne Mojieel HCKYCCTBEHHOI'O MHTEJIEKTa, HCIIOIb30BaHNE PaHee CO3MaHHBIX MPOrPaMMHBIX OHOIHOTEK U
(GpeiiMBOPKOB IS pelIeH s IPUKIaHbIX 3a1ady.

1.2|B pamKax IUCHHILIMHBI OCYIIECTBISETCA (POPMHUPOBAHUE Y CTYAEHTOB MPOQPECCHOHAIBHBIX KOMIIETEHIMI B 00J1aCTH
TIPUMEHEHHS COBPEMEHHBIX CITEIMATN3MPOBAHHBIX KOMITBIOTEPHBIX CPEJ s IPOBEACHNS MaTEMATHIECKHUX 1
HHKEHEPHBIX PacueTOB, IPUBUTHE HABBIKOB MCITOIB30BAHMS TPaUUECKUX TEXHOIOTHH U CHCTEM KOMITBIOTEPHOMN
mareMatrku (CKM) 11t MozieiupoBaHus B HAYKE U TEXHUKE, IIPH PEIICHUH TEOPETUYECKUX U MPHUKIIAJHBIX 33714 B
obmactu U1

1.3|3agaun:

14 N3y4YCHUEC COBPEMCEHHBIX CIICHUAIN3UPOBAHHBIX KOMIBIOTCPHBIX CPE AJId pECIICHUA 3aa4 KOMHB}OTepHOﬁ MaTCMaTUKH,

1.5|pa3paboTka MPOrpaMMHBIX CKPUIITOB B COBPEMEHHBIX KOMIIBIOTEPHBIX Cpellax JUlsl PeIIeHUs 33/1a4 ¥ IPOBEACHHS
MaTeMaTHYECKUX PacyeToB

2. MECTO JUCHUTIJIMHBI (MOY.JII) B CTPYKTYPE OBPA3OBATEJLHOM TPOT'PAMMBI

Huxn (paznen) OIT: |B1 .0

2.1|Tpe6oBanus K NpeaBaAPUTEILHON NMOATOTOBKE 00y4aIOIIErocsi:

2.1.1|{mxeHepHas rpaduka

2.1.2|TIporpammupoBanue (1 cemecrp)

2.1.3|MareMarnuecknii aHaaus3

2.1.4|Ananutnyeckasi reoMeTpUs

2.1.5|1nTerpansl U muddepeHinanbabie ypaBHeHUS (CMEKHAST TUCIUTLTNHA)

2.2| IncuunianHel (MOAYJIM) U PAKTUKH, 1151 KOTOPHIX OCBOEHUE JAHHOI JUCHHIUIMHBI (MOIYJIs1) HEOOXOTUMO KaK
npeauecTByIee:

2.2.1|IpennunmomMHas IpaKkTUKa

2.2.2|HayuHo-uccregoBatenbckas pabora

2.2.3|BrInoTHeHHe U 3aIlUTa BEITYCKHON KBATH(UKAIIMOHHONW paOoThI

2.2.4| TexHonoruyeckast MpakTUKa

2.2.5|AnropuT™BbI U CTPYKTYpPhI TAaHHBIX

2.2.6|BBeneHne B MalMHHOE 00y4YeHHE

2.2.7|lIudpoBas 06paboTKa CUTHAIOB

2.2.8|MonenupoBaHue CHCTEM

2.2.9| ABTOMAaTH3MPOBaHHOE MAILIIMHHOE 00y4YeHUE

2.2.10|BeruncnurenbHbie anropuTMbl st cucrem U

2.2.11|MaremaTHyeckasi CTaTHCTHKA JUIS CUCTEM HCKYCCTBEHHOTO MHTEIIIEKTA

2.2.12|Meroas! OITUMHU3AIUN

2.2.13|MckyccTBeHHBIE HEIPOHHBIE CETU U INIyOOKOoe 00ydeHHe

3. KOMIIETEHLIUM OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUATIIMHBI
(MOJYJIST)

OIIK-8: CnocodeH ocymecTBJISTH MOMCK, XPaHEHHE, 00pa00TKY U aHAJU3 MH(OPMAIIMU U3 PA3JIUYHBIX HCTOYHHKOB U 0a3
JaHHBIX, MPEICTABJATH ee B TpedyeMoM opMaTe ¢ UCHOJb30BAHHEM HH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX
TeXHOJIOrui

OIIK-8.1. Biaageer cpeAcTBaMu MOUCKA, XpaHEeHHs], 00pa0OTKH U aHAIN3a HH(POPMALMHU U3 PA3TUYHBIX HCTOYHUKOB U 0a3
AAHHBIX

3HaTh

OCHOBHBIE THIIBI M (POPMATHI XpaHEHHS JAHHBIX (CTPYKTYpUPOBAHHbIE, HECTPYKTYPHUPOBAHHBIE, TOTYCTPYKTYPHUPOBAHHBIE), UX
OTJIMYHS, IPEUMYIIIECTBa U HenocTaTku (Hampumep, CSV, JSON); ocHOBHBIE METOIBI M HHCTPYMEHTHI JJIst cOOpa AaHHbBIX
Ymers

npumensite Gubarorexku Python (Pandas, NUMPY) nitu taGindnsie penakTopsl it 3pOEKTUBHOMN 3arpy3Ku, XpaHCHUS B
OIePaTUBHON MaMsATH, OYMCTKH, MPe0oOpa3oBaHus U MperoOpadoTKN CTPYKTYPHUPOBAHHBIX JaHHBIX; TPOBOINUTH EPBHYHBIH
CTaTHCTUYECKUH aHAIN3 U BU3YaIN3allHIO JIAaHHBIX [UIS BBISBIICHHUS 3aKOHOMEPHOCTEH; BEIOMPATh ONTUMAaIbHBIE HHCTPYMEHTHI H
(hopMaThl XpaHEeHHs JaHHBIX B 3aBUCUMOCTH OT pelIaeMoi 3a1aun, o0beMa JaHHbBIX U TPeOOBaHUH K CKOPOCTH AOCTYIa
Baanern

HaBBIKaMU cOOpa, XpaHeHust, 00paOOTKH 1 aHaIN3a MH(QOPMALIUU U3 OTKPHITHIX HCTOUHHKOB




OIIK-8.2. Braneer cpeacTBamu npejacrasienns uHGopmauumu B TpedyemoM dopmaTe ¢ MCHOIb30BaHHEM HHPOPMAIMOHHBIX,
KOMIIIOTEPHBIX M CEeTeBbIX TEXHOJIOTHi

3HaTh

OPHUHIAUIBL ¥ KpuTepun 3()GEKTHBHOM BU3yalH3alliy JAHHBIX JUTS Pa3IHYHBIX THUIIOB HH(OPMAIMH U LEICBON ayJHTOPHH;
OCHOBHBIC (HOPMATBI U HHCTPYMEHTBI TSl CO3aHHs CTATHYCCKHX M MHTEPAKTUBHBIX OTYETOB, IPE3CHTALNI H JOKYMCHTALIHH
(Jupyter Notebook, Markdown, LaTeX)

Ymers

pa3pabarbiBaTh CTATHYECKHE W MHTEPAKTHBHBIC BU3yaiu3anuu (¢ ucrons3osanrem Matplotlib, Plotly) mis warasignoro
OPEJICTABICHHUS PE3YJIbTATOB aHAIN3a U MOJICIIMPOBAHNS; BRIOUPATH ONTHMAIBHBINA (GOPMAT U HHCTPYMEHT JUIS [IPECTABICHHS
pe3yibTaToB (HAay4HBIH OTYCT, MHTCPAKTHBHAS BU3YAIIH3allisl) B 3aBHCUMOCTH OT TpeOOBaHMIA 3aa491 M OTPEOHOCTEH KOHEYHOT O
HOJIB30BATEIIS

Buaaners

HaBbIKaMu paboTsl ¢ Jupyter Notebook st cos3anus HHTEepaKTHBHBIX OTYETOB, coYeTarommux ko Ha Python, pasmerky Markdown,
BU3YaJIM3aIMH ¥ BBIBOJI PE3YJIbTATOB; HABBIKAMH BEPCTKH JJOKYMEHTOB M HayYHBIX OTYETOB

IIK-15: CnocodeH npuMeHSITH s13bIK NporpamvupoBanusi Python s pemenns 3anau B o61actu UU

TIK-15.1. Pazpa6aTbiBaeT U 0T/1aKUBaeT NPUKJIATHbIE PELIEHUs] PA3HOW CJI0KHOCTH U JJIsl PAa3HOr0 KPyra KOHe4YHbIX
MOJIb30BaTesIell ¢ HCMOIb30BaHNeM sI3bIKa MporpaMMupoBanns Python, Tectupyer, HenbITHIBAaeT H OLEHMBAEeT KA4eCTBO
TAKHUX peleHuit

3HaTh

OCHOBHBIE CHHTAKCHYECKHE KOHCTPYKIMY si3bika Python, ero cranaapTHyto OHOIHOTEKY M KIIFOUCBbIC TAPaIUTMbl; IIPUHIKIIBI 1
METOJIBI CTPYKTYPHOT'0 ¥ 00BbEKTHO-OPHEHTUPOBAHHOTO MPOESKTUPOBAHMUS IIPOrPAMMHBIX PELIEHHH 1 00ecTieYeHus HX
YUTAaEMOCTH, COMIPOBOKIAEMOCTH M MacIITabMPyeMOCTH; KPUTEPUHN U METPUKH OLIEHKH KauecTBa MPOrpaMMHOI0 KoJa (YUTaeMOCTb,
3¢ PEeKTUBHOCTD, HATIEKHOCTH, COOTBETCTBUE cTaHaapTam PEP 8) u mpuHIums! pedakropunra

Ymers

(hopMau3oBaTh IPUKIATHYIO 32124y, TPOSKTUPOBATh APXUTEKTYPY MPOrPAMMHOI0 PEIICHHUS ¥ BBIOUPATH MOIX OJISIIHE
HHCTPYMEHTHI U Gubmroreku Python st ee peanusaiyu; MpUMEHSTH CTaHIAPTHBIC U BHeNTHHe Oubnuorexu Python (manpumep,
NumPy, Pandas) mis s hekTrBHOM pa3paboTKK MPUKIAAHBIX PEIIEHH; TIPUMEHATH COBpeMeHHBIe cpebl paspaborku (IDE) u
MHCTPYMEHTHI JUIS OTJIAJIKU, MPOQHINPOBaHHS U aHATIHM3a KOJa; OLIEHHBATh Ka4eCTBO MPOrPaMMHOI0 KOJia TI0 3aJaHHBIM KPUTEPHUSIM
(CITO’XHOCTB, TOKPBITHE TECTaMH, COOTBETCTBHE CTaHAAPTaM) M IPOBOIUTE €ro pedakTOPUHT IS YITydIIeHHs XapaKTePUCTUK
Baanern

HaBBIKAMH [IPOrPaMMUPOBaHKs Ha si3bike PYthon Ha ypoBHe, 10CTATOYHOM ISl CAMOCTOSTENBHOM pa3paboTKu 3aKOHYECHHBIX
TPUKIATHBIX PEIICHUH CpeTHEH CIIOMKHOCTH; TEXHOIOTHAMHE OTJIAJKN M TECTUPOBAHUS KOJIa C UCIIONB30BAaHUEM
CIICNHAIN3UPOBAHHBIX OMOIMOTEK U HHCTPYMEHTOB; HABBIKAMH PabOThI ¢ BHEMIHUME Oubinorekamu Python nuist perneHust THIIOBBIX
NPUKIaTHBIX 32124

MK-15.2. OcymecTBjsieT BHIOOP MHCTPYMEHTOB pa3padorku Ha Python, mpuemieMbIX [1JIs1 CO3aHUSI MPUKJIATHON CHCTEMBI
00padoTKN HAYYHBIX JAHHBIX, MAIIMHHOTO O0yUYeHHs ¥ BU3YAJIN3aNMUN € 32JaHHBIMU

3HaTh

Ha3HAYEHHe, CHIbHBIC U ClIa0ble CTOPOHBI KIIFOYEBBIX OubInoTek it obpaborku panubx (NUmMPY, Pandas) u usyanusarmu
(Matplotlib, Plotly); xpurepun BeIGOpa HHCTPYMEHTOB B 3aBUCMMOCTH OT THIIa, 00beMa JTAaHHBIX U PENIaeMoi 3a1aum.
Ymernb

QHAITM3UPOBATh TEXHUYECKOE 3ajaHHe HA CUCTEMY: HACHTH(UIIMPOBATh TUIIBI PELIAEMBIX 33/1a4, TPEOOBAHHS K
POM3BOJUTEILHOCTH, TOYHOCTH, HHTEPIIPETUPYEMOCTH PE3YJIBTATOB M HHTETPALMU C APYTUMHU CHCTEMaMHU; IIPOBOIHUTH
CPaBHHTEJbHbIN aHAIHN3 HECKOIBKUX HHCTPYMEHTOB (OUOIHOTEK, HPEeiIMBOPKOB) O] KOHKPETHYIO 3324y, OL[EHUBAs UX I10
KPUTEPHSIM: [IPOU3BOIUTEIIBHOCTD, IPOCTOTA UCIIONB30BAHUSI, KAYECTBO JOKYMECHTAIMHU, COOOIECTBO U HOJICPIKKA,
apryMEHTHPOBAHO 00OCHOBBIBATH BBIOOP KOHKPETHOTO HHCTPYMEHTAPHS C TOYKH 3PCHUSI TOCTABICHHBIX TPeOOBaHUI
Baanern

HaBBIKAMHU paboTHI ¢ OMOIMOTEKaMH [UTS aHaIn3a JaHHbIX: Pandas mis manunyssiinn ganasivu, Matplotlib/Seaborn ms
BU3YaJIM3a1IM1; HABBIKAMH [IOMCKA, OILICHKH M M3YYEHHS! JOKYMEHTALMU HOBBIX WM HEJIOCTATOUHO 3HAKOMBIX OUOINOTEK
akocucreMsl Python muist perieHust HeTpUBHAIIBHBIX 3aa4.

B pe3yabTaTte ocBoeHHMs JMCHUILIUHBI (MOIYJIs1) 00y4alOIIMiics T0KeH

3.1|3uare:

3.1.1|6a30BbIc BO3MOXXHOCTH COBPEMEHHBIX CHCTEM KOMITBIOTEPHOW MaTeMaTHKU IO PEIICHHUIO IMPOKOro Kiacca
MATEMAaTHYCCKHUX 3a1a4 U UCCIICAOBAHUIO MATEMATHYCCKHUX MOﬂCHCﬁ (1)M3I/I‘{€CKI/IX TIpOLECCOB U SIBJICHHI

3.2|YMmeTn:

3.2.1|ucnonp30BaTh CUCTEMbBI KOMITBEOTEPHOI MAaTEMaTUKH TIPH PELICHUN apru(METHUSCKUX BRIPaKEHHUH, 3a1a4 MaTPUIHOMN
anreOpbl, 3a1a4 JIMHEHHO'0 IPOrPaMMHUPOBaHUS, TEOPHHU YHCEN, KOMOMHATOPHBIX 33/1a4, PEIICHUS 33/1a4 CHMBOJIBEHOTO
T depeHIPOBaHUS U HHTETPUPOBAHUS (QYHKIIMI OZHOI'0 M HECKOJIBKHX MEPEMEHHBIX, I HOCTPpOeHHs rpadukoB

GbyHKIMIA

3.3|Baagern:

3.3.1|naBbIKaMK PEHICHUA MAaTEMATUUCCKNX, HHXKCHCPHBIX U HAYYHBIX 3ajJia4 C UCIIOJIb30BAHUEM CUCTEM KOMHb}OTCpHOﬁ
MaTeMaTUKHU U ¢ UCIIOJIb30BaHHEM OHOITHOTEK S3bIKA Python




4. CTPYKTYPA U COJAEPKAHME JUCLUIIMHBI (MOIY.JI5T)

Tema

Kon HaumeHoBanue pa3iesioB U TeM /BHJ Cemectp / | HacoB | Komneren- | Jluteparypa dopma
| 3aHATHH 3aHATH/ Kvne LK KOHTDOJISA |
Pazpnen 1. CucteMbl KOMIBIOTEPHOI
matemaTuku (CKM)

1.1 CucreMbl KOMIIbIOTEpHOW MateMaTuku. O01ue 2 0
ceenenus /Tema/

1.2 Hcropus co3panus 1 0COOEHHOCTH 2 1 OIlK-8.1-3 | JI1.6J12.2J13.1 3auer
MaTeMaTHYECKHX nakeToB. KpaTkuit 0630p OIlK-8.2-3
COBPEMEHHBIX CHCTEM KOMITHIOTEPHOM I1K-15.2-3
MaTEeMaTHKH, CPABHECHUE OCHOBHBIX
KOHKYPHPYIOIIUX NPOAyKToB. O630p OHIAH-

CEPBHCOB PEIICHNS NHXEHEPHBIX U HAyIHBIX
3amad /JIex/

1.3 N3ydeHne KOHCIIEKTa JISKITUY U 2 1 OIIK-8.1-3 | JI1.6J12.2J13.1 OTBeTHI HA
PEKOMEHIOBaHHOM JTUTepaTyphl. [loaroToBka K KOHTPOJIbHBIE
3auety /Cp/ BOIPOCHI
Pa3nen 2. MoaenupoBaHue pacyeToB B
Ta0IMYHBIX peaKTopax

2.1 BhIUHCIHTENBHBIC BO3MOXHOCTH TAOIUYHOIO 2 0
penaxropa. [Toctpoenne rpadukoB QyHKIHH 1
noBepxHocreit /Tema/

2.2 0O030p JTOrHYecKux, MaTEMaTHUCCKHX, 2 2 OIIK-8.1-3 JI1.1 3ayer
CTaTUCTUYECKHUX (PYHKIMU TaOINIHOTO OIlK-8.1-Y [ JI1.2J12.1J13.2
penaktopa. [Tocrpoenue rpadukoB GyHKIUNA U OIIK-8.1-B JI3.3
MIOBEPXHOCTEH, CPEJICTBA JICTIOBOH IpadiKu OIIK-8.2-Y
TaOJIMYHBIX PeAaKTOpOB /JIek/

2.3 Hcnonps3oBaHre JOrHYECKUX, MATEMaTUUECKHUX, 2 2 OIlK-8.1-Y JI1.1 3amuTa
CTaTUCTUYECKUX (pYHKIMU TaOIUYHOrO OIIK-8.1-B | JI1.2J12.1J13.2 | naGopaTopHOit
penakropa. MoaenupoBaHUE BEIUUCIUTEIBHBIX OIIK-8.2-Y JI3.3 paboThI
anropuT™MOB. VcTIonbp30BaHue CPEICTB
BU3YaJIM3alliu TabIUuHOro peaakropa /J1ad/

24 H3yueHne KOHCIEKTA JCKIIUU 1 2 4 OIlK-8.1-Y J1.1 OTBeTHI Ha
PEKOMEHIOBAHHOM JINTEPATYPHI, PEIICHHE OIIK-8.1-B [ JI1.2J12.1J13.2 | KOHTpOJIBHBIC
TUIIOBBIX 3afa4 1o Teme. [lonroroska k 3auety OIIK-8.2-Y J3.3 BOIPOCHI

2.5 CpencrBa MOJCTUPOBAHUS M ONITUMH3ALIUT 2 0
pacueToB B TabnmuHOM penakrope /Tema/

2.6 CpencrBa MOJCTUPOBAHUS M OTNITUMH3ALIAU 2 2 OIlK-8.1-3 |[JI1.1 JI1.2J12.1 3auer
pacueToB B TaOnuuHOM penakrope /JIex/ J12.2713.2 J13.3

2.7 Hcnonp3oBaHue cpeicTBa MOMCKA PEIICHUI 2 2 OIlK-8.1-Y J1.1 3amura
TaOJIMYHOIO PEIaKTopa MPU PEeLICHUH 3a1a4 OIIK-8.1-B | JI1.2J12.1J13.2 | naGopaTopHOit
JIMHEHHOr 0 mporpammupoBanus /J1a6/ OIIK-8.2-Y JI3.3 paboTsI

2.8 M3yueHue KoHCIEKTa JIEKITUU | 2 4 OIlK-8.1-3 JI1.1 OTBeTHI Ha
PEKOMEHI0BAaHHOM JIMTEPATYPHhI, PEIICHUE OIIK-8.1-Y | JI1.2J12.1JI3.2 | KOHTpOJIbHBIC
THIIOBBIX 3a/1a4 1o TeMe. [loaroroBka k 3adery OIIK-8.1-B JI3.3 BOIPOCHI
/Cp/ OIIK-8.2-Y
Paznen 3. [IpoBenenne HAyYHBIX BBIYHCIEHUIT
B CHCTeMaX KOMIIBIOTEPHOH MaTeMATHKH

3.1 Pemenue 3a1a4 MaTeMaTHYECKOr0 aHAJIM3a B 2 0
CKM /Tema/

3.2 UucneHHOe U CUMBOJIBHOE BBIYHMCIICHUE 2 1 I1K-15.2-3 JI1.3 3auer
MIPOM3BOIHBIX, HAXOK/ICHUE HEONPEIEIIEHHOTO U JI1.6J12.2J13.1
OIPEACTIEHHOT0 HHTETPAJIa, BEIYUCICHUE
KpPaTHBIX MHTETPaJIOB, CYMMUPOBAHUE PsIIOB B

3.3 [IpakTudeckoe pelieHue 3aaay 2 1 [K-15.2-Y J1.3 3amura
MaTtemaruueckoro ananusa B8 CKM /J1a6/ JI1.6J12.2J13.1 | naGopaTopHoii

PaboTEHI

3.4 W3yueHne KOHCIEKTA JICKIUU U 2 2 [K-15.2-Y J1.3 OTBeTHI Ha
PEKOMEHIOBAHHOH JINTEPATYPHI, PEIICHUE [IK-15.2-B | JI1.6J12.2J13.1 | KOHTpOJIbHBIE
THUIIOBBIX 33124 1o TeMe. [IoroToBKa K 3a4eTy BOIPOCHI

3.5 Perienne 3anau nuneliHo# anreopsl B CKM 2 0




3.6 MaTtpuuHbie BBIYUCIICHHS, BEIYUCIICHUE IK-15.2-3 JI1.3 3auer
oTpeieTuTeNeH, peleHrne CHCTEM JIMHEHHBIX JI1.6J12.2J13.1
ypaBHenuit B CKM /JIex/

3.7 Pabora ¢ MaTpuIiaMu ¥ pelICHUE CUCTEM [1K-15.2-Y JI1.3 3amura
nrHeHHbIX ypaBHeHUi B CKM /J1a6/ JI1.6J12.2J13.1 | nmabGopaTopHOit

paboTsI

3.8 W3yueHne KOHCIEKTA JICKIIUU U [1K-15.2-Y JI1.3 OTtBeTHI HA
PEKOMEHIOBaHHOM JINTEPATYPHI, pPEIICHHE [1K-15.2-B | JI1.6J12.2J13.1 | KOHTpOIBHBIE
THUNOBBIX 337124 N0 TeMe. [ToaroroBka K 3a4eTy BOIPOCHI

3.9 I'paduka u Buzyanu3zaims qanasix B CKM /Tema/

3.10 Cpencrea nocrpoeHus rpadhukos GyHKIuil ogHOM IK-15.2-3 JI1.3 3auer
u 1Byx nepeMeHHbix B CKM /Jlex/ JI1.6J12.2713.1

3.11 HcnonpzoBanne CKM miist mocTpoeHus rpadMKoB MK-15.2-Y JI1.3 3ammra
(yHKIUIT OMHOM U IBYX NMEPEMEHHBIX. JI1.6J12.2J13.1 | naGopatopHoit
dopmaTrpoBaHe rpapUKOB paboThI
/J1ab/

3.12 M3yueHne KOHCIEKTa JIEKIUH U [K-15.2-Y JI1.3 OTBeThI Ha
PEKOMEHIOBAaHHOM JINTEPATYPHI, PELICHUE [IK-15.2-B | JI1.6J12.2J13.1 | KOHTpOJBHBIC
TUNOBBIX 3a/1a4 1o TeMe. [ToaroroBka k 3a4ery BOIPOCHI
Paznea 4. IlpoBeaenne HayYHbIX BbIYMCIEHUH
B Python

41 Bubmorexa NumPy /Tema/

4.2 Pa6ora ¢ yucnoBbIME JaHHBIMH B NumPy. OIIK-8.2-3 JI1.7J12.3 3auer
OcoGeHnnbie Tumbl AaHHBIX B NumPy. PaGora ¢ I1K-15.1-3
BEKTOpPaMH M MaTpuiiaMu. Onepaiuu Ha [1K-15.2-3
MaccuBamu /JIex/

4.3 Pabora ¢ BekTopamu U MaTpullaMH. Berurcienue OIlK-8.2-Y JI1.7J12.3 3amura
[JIABHBIX CTATUCTHYECKUX METPHUK C TIOMOIIBIO OIIK-8.2-B J1a00paTOpPHOI
NumPy. BeinonHenue onepaiiuii JMHEHHON [K-15.1-y paboTsI
anredpsr B NumPy /J1a6/ I1K-15.1-B

MK-15.2-Y
IK-15.2-B

4.4 N3yueHue KoHCHEKTa JIEKIUH 1 OIIK-8.2-B JI1.7J12.3 OTBeTHI HA
PEKOMEHIOBAaHHOH JINTEPATYPHI, PEIICHHE [1K-15.1-B KOHTPOJbHBIE
THTIOBBIX 3a/1a4 10 TeMe. [ToaroToBka K 3a4eTy [1K-15.2-B BOIPOCHI

45 bubnuorexa SymPy /Tema/

4.6 OCHOBBI CHMBOJIBHBIX BBIYUCIICHUH B SymPy. OIlK-8.2-3 JI3.2 JI3.3 3auer
Pemenue 3a1ay MaTeMaTHUECKOrO aHAJIN3a, I1K-15.1-3
MaTpHYHBIEC BEIYHCIICHUS, PELICHHE IK-15.2-3
QG PepeHIHATBEHBIX YPABHEHUIH U CHCTEM
nuddepeHnnanbHeIX ypaBaeHuit B SymPy /Jlex/

4.7 CHUMBOJBHBIE BRIYUCIICHUS, PEIICHNE 3324 OIIK-8.2-Y JI3.2 J13.3 Samura
MaTeMAaTHYECKOT0 aHAIIN3a U JIMHEHHOM anreOpbl OIlK-8.2-B nabopaTopHoi
B SymPy /JIa6/ [K-15.1-y paboThI

IK-15.1-B
IK-15.2-y
IK-15.2-B

4.8 N3yueHue KOHCIIEKTa JICKIIUU U IK-15.1-y JI3.2 J13.3 OTBeTHI Ha
PEKOMEHIOBAaHHOM JINTEPATYPHI, PELICHUE IK-15.1-B KOHTPOJIbHbIE
THIIOBBIX 3a/1a4 1o TeMe. I[loaroroBka k 3adery IK-15.2-3 BOMPOCHI
/Cp/ MK-15.2-B

49 I'padrueckue BO3SMOXKXHOCTH OHOIHOTEK
MatPlotlib u Plotly /Tema/

4.10 IMoaxoxs! k moctpoeHuto rpadukos B MatPlotlib n OIIK-8.2-3 | JI1.4 JI1.5J12.3 3auer
Plotly. Hactpoiika 371eMEHTOB Tpa()MKoOB. I1K-15.1-3
Pa3MerieHre HeCKONBKUX Ipa)UKOB Ha OJTHOM I1K-15.2-3

pucynke /Jlex/




411

IMoctpoenue U HacTpoiika BHEIITHETro Buaa 2D
rpadukoB B MatPlotlib /J1a6/

OIIK-8.2-Y
OIIK-8.2-B
MK-15.1-Y
IK-15.1-B
IK-15.2-y
I1K-15.2-B

JI1.4 J11.5J12.3

3ammra
nabopaTopHoi
paboThI

412

IMocrpoenue u Hactpoiika rpaduxos B Plotly
/J1ab/

OIIK-8.2-Y
OIIK-8.2-B
IK-15.1-Y
I1K-15.1-B
IK-15.2-y
I1K-15.2-B

JI1.4 JI1.5J12.3

3amura
nabopaTopHoi
paboThI

4.13

Tpexmepnas rpaduka B Matplotlib /JTex/

OIIK-8.2-3
IK-15.1-3
IK-15.2-3

JI1.4 J11.5J12.3

3auer

4.14

[loctpoenue u HacTpoiika BHemHeTo Buaa 3D
rpaduxos B MatPlotlib /J1a6/

OIIK-8.2-Y
OIIK-8.2-B
IK-15.1-y
I1K-15.1-B
IK-15.2-Y
I1K-15.2-B

JI1.4 J11.5J12.3

3amura
na00paTOpHOIt
paboThI

4.15

N3y4eHne KOHCIIEKTa JISKIUH 1
PEKOMEHIOBAHHOMN JIUTEPATYPBI, PEIICHHE
THIIOBBIX 33]1a4 10 TeMe. [10AroToBKa K 3a4ery
/Cp/

IK-15.1-Yy
I1K-15.1-B
IK-15.2-3
IK-15.2-B

JI1.4 J11.5J12.3

OTBeTHI HA
KOHTPOJIbHBIE
BOIPOCHI

Paznen S. IlpomerxyTounasi aTTecTanus

5.1

IToaroToBka K 3a4eTy, WHast KOHTAKTHAs paboTta
/Tema/

5.2

IMoaroroeka k 3auery /3auét/

8,75

OIIK-8.1-3
OIIK-8.1-Y
OIIK-8.1-B
OIIK-8.2-3
OIIK-8.2-Y
OIIK-8.2-B
I1K-15.1-3
IK-15.1-Y
I1K-15.1-B
IK-15.2-3
MK-15.2-y
IK-15.2-B

J1.1J11.2J11.4
JI1.5
JI1.6J12.1J13.1
J13.2J13.3

3auer

5.3

[Tpuém 3auera /MKP/

0,25

OIIK-8.1-3
OIIK-8.1-Y
OIIK-8.1-B
OIIK-8.2-3
OIIK-8.2-Y
OIIK-8.2-B
IK-15.1-3
MK-15.1-y
IK-15.1-B
I1K-15.2-3
IK-15.2-Y
I1K-15.2-B

5. OHEHOYHBIE MATEPHUAJIBI IT1O JUCHUITIJIMHE (MOAYJIIO)

(DOH,Z[ OLICHOYHBIX CPCIACTB JIA ITPOBCACHUSA lTpOMe)KyTO‘IHOﬁ aTTeCTaluruu 06y'{afoumxca 0 IMCHUILUTUHE MTPEACTABJICH B BU/IC
OLCHOYHBIX MaTE€pHaJioB U IPUBEIACH B HpI/IJ’IO)KeHI/II/I K pa6ot{el71 nporpamMme IUCHUIIIMHBL (CM. JOKYMCHT ((OI_IGHO‘{HI)IC MaTepuaibl
10 JTUCHUILTIMHE ((KOMHI)IOTepHaﬂ MaTeMaTI/IKa»).

6. YYHEBHO-METO/JNYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHUE JUCIUIIJIMHBI (MOJY JIS)

6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHoBHas JIUTepaTypa




No ABTOpEBI, COCTaBHTEIHN 3arnaBue WznatensctBo, | KommgecrBo/
roj HazBanue JbC
JI1.1 |bammakora E. W. HNudopmaTrka u uadopmanronnsie TexHonoruu. YMubiit Excel [Mocksa: Al [Tu  [978-5-4497-
2016: bubnuoreka GpyHKIUH : yueOHOE TTOCOOHE Ap Menua, 2020, |10516-7,

109 c. http://www.ipr
bookshop.ru/9
4205.html

JI1.2 |Manukosa JI.B., IIpaktuueckuii Kypc no 3ekrpoHHbIM Tabnuiam MS Excel : M. T opsuas 5-93517-328-
IIeiekun AH., VYue6.mocobue 11 By30B maus- Tenekom, [X, 1
Kynesa C.1O. 2006, 256c¢.

JI1.3 [Maxkapos E. T Mathcad - GeIcTpBIif CTApT: IPAKTHYECKOE TOCOOUe Cankr- , https://e.lanbo

IetepOypr: ok.com/book/1

BITY 72223

"Boenmex" um.

H.®. YcrunoBa,

2020, 62 c.

JI1.4 |Twuros, A. H., Ta3uera, |Busyanuzanus nanasix B Python. PaGora ¢ oubnuorexoit Kazans: 978-5-7882-
P. ®. Matplotlib : yue6Ho-MeTOmIUECKOE TTOCOOHE WznatensctBo  [3176-1,

KHUTY, 2022, [https://www.ip

92c. rbookshop.ru/
129225.html

JI1.5 |Twutos, A. H., Ta3ueBa, |InTepakTuBHAs BU3yanu3anus qaHHbIX. PaboTa ¢ 6nbmuorekoit |Ka3ans: 978-5-7882-
P. @. Plotly : yueOHO-MeTOAMYECKOE TOCOOHE UzpatensctBo  [3387-1,

KHUTY, 2023, [https://www.ip

136 c. rbookshop.ru/
136156.html

JI1.6 |Makapos, E. T. WmxenepHelie pacuetsl B Mathcad : yueOHoe mocobue Mockaa, 978-5-9729-

Bomnorga: 1974-1,

Wudpa- https://www.ip

Umxenepus, rbookshop.ru/

2024, 408 c. 144534.html

JI1.7 |Twuros, A. H., Ta3zueBa, |OcHOBBI paboThl ¢ OubnHoTeKoit NumPy : Kazaus: 978-5-7882-
P. . y4eOHO-METOANYECKOE TOCOOHe Usnarenscrso 3470-0,

KHUTY, 2024, [https://www.ip

112 c. rbookshop.ru/
147895.html

6.1.2. lonoJHMTeIbHASA JTUTEPATypPa
Ne ABTOpEI, COCTaBUTEIHN 3arnaBue Wsnarenscro, | Kommuecrso/
roj Hazpanue ObC
JI2.1 |ITakynun B. H. Penienue 3a1au oNTUMU3AIMK YIPABICHUS C TOMOIIBIO MS Mockaa, 978-5-4497-
Excel 2010 : mpaktukym Caparos: 0384-2,

UurepHer- http://www.ipr

VYuusepcurer bookshop.ru/8

Wudopmarmonn [9471.html

pIX TexHomoruim
(UHTYUT), Aii
ITu Ap Menua,
2020, 91 c.




Ne ABTOpEBI, COCTaBUTEIHN 3arnaBue WzparensctBo, | KommaectBo/
rom Ha3Banue DbC
JI2.2 |Wneuna B. A., Cunaes |CucreMa aHamuTtnyeckux Berunciaennii MAXIMA mis Mockaa, 978-5-4344-
IT. K. (hMBUKOB- TEOPETHKOB WxeBck: 0647-5,
Perynspnas u http://www.ipr
Xa0TUYECKas bookshop.ru/9
IMHAMUKA, 2000.html
WHuCcTuTyT
KOMITBIOTEPHBIX
HCCTIEI0BaHUM,
2019, 140 c.
JI2.3 |Monrym, Y. M. BBenenue B aHanu3 JaHHBIX : ydeOHOE mocoOue st cTyaeHToB |KbI3bL: 2227-8397,
WsparenscrBo  |https://www.ip
TyBHHCKOTO rbookshop.ru/
rocymapcrBenno [149460.html
ro
YHHUBEPCHUTETA,
2022, 51 c.
6.1.3. Meronnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WsparensctBo, | KommuectBo/
roa Ha3BaHue ObC
JI3.1 [Mwutpommn A.A., Pemrenne 3amau BeraucinrensHoi Mmarematuku B MathCAD : Pszans: PULL ,

Cksopros C.B. MeToauiecKue yKazaHus PI'PTY, 2006, [https://elib.rsre
u.ru/ebs/downl
0ad/955

JI3.2 |ITsiekuH A H., Hcnons3oBanne PYTHON B HaydHBIX BBIYHUCIICHUSX : MeTON.  |Ps3anb, 2023, 1

Coxornosa 10.C. yKa3. k 1a0. pabdoram 41c.

JI3.3 |ITeuiekun AH., UcnonszoBanne PYTHON B Hay4HBIX BBIUMCIEHUSX : MeTO. |Ps3zans, 2024, 1

Coxorosa 10.C. yKa3. k 1a0. paboram 40c.

6.3 Ilepeyenb mporpaMMHOro odecrieyeHnsi U HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 Hepeqeﬂb JIMIIEH3HOHHOT0 U CBODOTHO pacnpocrpaHsieMoro nporpamMMHoOro 06ecne'{emm, B TOM YMCJI€ OTCYCCTBCHHOI'O

NPON3BOICTBA
HaunmeHnoBanue Onucanune

OnepannonHas cucreMa Windows Kommepueckas nuneH3us

Kaspersky Endpoint Security KoMMmepueckast TUIeH3 ust

Adobe Acrobat Reader Cso6omnoe I1O

LibreOffice Cso6ommoe 11O

Pyton Csob6oanoe 10

Notepad++ CeoGoanoe I10

Chrome Cso6oamoe 11O

7 Zip Cso6omnoe 1O

PyCharm Community CBobosnoe TTO

Maxima Cso6ommoe 11O

Mathcad University Classroom Beccpouno. Jlumensus va [10 PKG-7517-LN, SON — 2469998, SCN — 8A1365510

Anaconda3 CB00OOIIHO pacHpocTpaHsIeMoe MPOrpaMMHOE 00eCIIeUeHHEe IO JTUIICH3USMHE

SMathStudio Cso6omnoe 1O

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.3.2.1 |Uudopmanmonno-npasosoii noprai 'APAHT.PVY http://www.garant.ru

6.3.2.2 |Cucrema Koucynprantlliroc http://www.consultant.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOYJIST)

206-1 yueOHO-aIMUHUCTPATHBHBIA KOpIyc. YueOHas ayauTOpHs JUIs TPOBEACHUS 3aHITHH JICKIHOHHOTO |
CEMHHAPCKOI0 TUIIA, TPYNIOBBIX U HHAWBHUIYAIBHBIX KOHCYIBTAINH, TEKYIETO KOHTPOJIS U IPOMEKYTOUHOH aTTeCTaluu
42 mecr,

1 TIK:

HIT: Intel 17 6700

O3Y:8T10

I3VY: 120Gb ssd + 500 I'6 (1 mT. mpenonaBaTeabCKuii)

Tenesuzop: PHILIPS U7PEL4606H/60

nokyment-kamepa: AVER Media POB3 (AverVision 330)

JlokyMeHT-kamepa: AverVisionF33 POE7D;

206-2 y4eOHO-aIMUHUCTPATHBHBIA KOpIyc. YueOHas ayauTOpusi JUIi TIPOBEJICHUS 3aHATHH JICKIMOHHOTO U
CEeMHUHAPCKOro THIA, TPYNIIOBBIX U MHIUBUIYAJIbHBIX KOHCYIbTALUH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu
18 mecr,

Tenesuzop PHILIPS 46PFL3208T/60;

18 K ¢ BO3BMOXKHOCTBIO TOAKIIIOYCHHUS K ceTH «HTepHET» U 00ecreueHHeM JJOCTyMa B DIICKTPOHHYI HH(POPMAIIHOHHO-
00pa30BaTEIbHYIO CPEIy:

IT: AMD al0 7800

O3Y: 8 Gb

I13Y: 500-1000 Gb (18 mr.)

206-3 y4eOHO-aIMUHHUCTPATUBHBIA KOpITyC. Y4eOHas aymuTopus IJisl caMOCTosATeNbHOW padoTel IIpoekrop: InFocus
LP640

31 K ¢ BO3MOXXHOCTBIO OAKIIOYCHHUS K ceTH «HTEepHET» U 00ecleueHUEeM JIOCTYMa B 3JIEKTPOHHYIO HHPOPMAIOHHO-
00pa30BaTEIbHYIO CPELY:

HIT: Intel i7 6700

O3Y:816

I13V: 120Gb ssd + 500 I'6 (31 mt.)

8. METOAUWYECKUE MATEPHUAJIbBI ITIO JUCITUIIJIMHE (MOY JIIO)

MeTtoaudeckoe obecrieueHne TUCIUILTUHBI IPUBECHO B MPUIOKEHUH K pabodel mporpaMMe AUCIMIUIMHBL (CM. TOKYMEHT
"Metonuueckoe obecredeHue o qucuuIuinae «KoMIbloTepHas MaTeMaTHKa )

[JOKYMEHT NMOAMNWCAH 3MEKTPOHHOWM MOANMUCHIO

KA®E/IPbI

Onepatop 340 000 "KomnaHus "TeH3op"

noannCcAHO ®reoy BO "PrPTY", PIPTY, OBeukuH FeHHaaui 12.10.26 08:32 (MSK) MNpocTas noanucb
3ABEAYIOLLMM Bnaavmuposwy, 3aBeaytowmin kacdeapoi BNM

KA®E/PbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, OBeukuH MeHHaaui 12.10.26 08:33 (MSK) Mpocras noanuco
3ABEAYIOLLMM BnaaummpoBuy, 3aBeaytowmii kadeapon BMM

BbIMYCKAIOLLE




