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1. O0mue cBeaeHus 0 JUCHUILTUHE (MOYJIIE).

Lenbro n3yueHus] AUCUUTUTHHBI (MOAYJIS) SBIISETCS:

- (opMupoBaHue y OOydYalolmUXCAd YCTOMYMBOTO KOMILUIEKCA 3HAHUN 00
OCHOBHBIX KOHIEMIUAX U MPUHIIUIAX padOThI C UH(HOPMAIIMOHHBIMU CUCTEMAMU U
TEXHOJIOTUSMU;

- (opMupoBaHHEe HABBIKOB Pa3pabOTKU aITrOPUTMOB M HAIMMCAHUS MTPOTPaMM
C MCTIOJIb30BAHMEM COBPEMEHHBIX SI3BIKOB MTPOTPaMMHUPOBAHUS;

- (opmupoBaHHe yCTOHYMBOW O0a3pl 3HAHMIA O METOAAaX M MOJAXOJAX,
UCTIONB3YEMBIX B TEXHOJOTHSAX HCKYCCTBEHHOTO HWHTEIUIEKTa, a TaKXKe O €ro
OPWIOKEHUSIX B 00J1aCTH NMPOPECCUOHATIBHON JEATEIHHOCTH.

3amayaMu TUCITUTUTAHBI (MOJTYJIIS) SIBJISIFOTCSI:

- OCBOCHHE CHHTAaKCHCa ¥  OCHOBHBIX  KOHCTPYKIMH  sI3bIKa
IpOTPaMMHUPOBAHUS;

- (popMUpPOBAaHUE HABHIKOB CO3J[aHHs W aHaJK3a MPOCTBIX aJTOPUTMOB IS
peIIeHus 3a71a4 Pa3INIHON CII0KHOCTH;

- U3yYCHHE OCHOBHBIX KOHIICTIIIHI MAaTMHHOTO 00YyUEHUS M €TO METOJIOB;

- (hpopMHUpOBaHUE HABBHIKOB Pa3pabOTKU MPOEKTOB, UCIONB3YIOUIUX METOIbI
UCKYCCTBEHHOTO MHTEJUIEKTA, /ISl PEIIeHUs 3a7a4 B 00J1acTu NMpoghecCuOHAIbHON
NesITebHOCTH;

- aHamu3 DOTUYECKUX BOMPOCOB, CBSA3AHHBIX C  HMCIOJIB30BAHHEM
UCKYCCTBEHHOTO MHTEJUIEKTa, BKJIIOYas BOMPOCHl  KOH(PUICHIUATHHOCTH,
NPEB3STOCTH U BIUSAHUS Ha OOIIECTBO.

2. [Inanupyembie pe3yabTaThl 00yUeHUs M0 AUCHUILUIUHE (MOIYIIIO).

Ilepeyenbr ¢dopMupyeMBIX pe3yJbTaTOB OCBOSHHS 00pa3oBaTEILHOMN
IporpaMmbl (KOMIIETEHITNI) B pe3yJibTaTe 00y4YeHUs M0 TUCIUILTHHE (MOJIYIIIO):

OIIK-2 - CnocobeH pemmaTh mpodeccruoHanbHble 33Ja4H C UCTIOJIb30BAaHUEM
METOJIOB, CIOCOOOB ¥ CPEJACTB TOJNYYCHHs, XpaHEHUS U TMepepadOTKu
UHPOPMAIINH;, HWCIOJB30BaTh WHPOPMAIMOHHBIE W UHU(PPOBHIE TEXHOJOTUH B
npodeccHoHaIbHOMN ASATSIBHOCTH |

IIK-2 - CnocobeH TpoOBOAUTH TEOPETHYECKHE W JKCIEPUMEHTAIbHBIC
Hay4YHBIC WCCIICIOBAHUS TI0 TIOMCKY U TPOBEPKE HOBBIX HJICH COBEPIICHCTBOBAHUS
CpPEICTB  MEXaHW3allMd W  aBTOMAaTH3allMM  MOJXbEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX U IOPOKHBIX PabOT.

OO06yueHue o AUCUHUILIUHE (MOIYIIIO) MPEINOIaraeT, 4To [0 €ro pe3yabTaTam
o0yJaronucs OyaeT:



3HaTh:

- KOHUEIINU U TPUHIUIIBI pa00Thl HH()OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHIA;

- 0COOCHHOCTH CHUHTAKCHCA U OCHOBHBIX KOHCTPYKIIMM COBPEMEHHBIX SI3bIKOB
IporpaMMUPOBAHUS;

- METOJIbl U MIOJIXOJIBI B 00JACTH UCKYCCTBEHHOT'O MHTEJUICKTA U MAITMHHOTO
o0yueHus;

- OCHOBHBIE ATUYECKHE BOMPOCHI U TPOOJIEMBI, CBI3aHHBIC C UCIIOJIL30BAHUEM
UCKYCCTBEHHOT'O MUHTEJIJIEKTA.

YMeTh:

- pa3pabaTbIBaTh AITOPUTMBI JIJIS PEIISHUSI 3a]1a4 Pa3IUNIHON CII0KHOCTH;

- 3aMpaliuBaThil AaHAIM3UPOBATH JIaHHBIC B 0a3ax JaHHBIX;

- IPUMEHSATHh METOIbl MAIITUHHOTO OOYUYCHUS 11 aHAIN3a TAHHBIX U PEIICHUS
MpPaKTUYECKUX 33/1a4;

- pa3pabaThIBaTh MPOCKTHI B 00J1acTH MPO(DHECCHOHAIBHONU JEATETLHOCTH C
MPUMEHEHUEM TE€XHOJIOTUH NCKYCCTBEHHOI'O MHTEILJICKTA.

Baapers:

- HaBBIKaMU MPOTPAMMHPOBAHUS HA COBPEMEHHBIX S3bIKaX;

- YMEHUEM aHATH3UPOBATH U ONTUMHU3UPOBATH AIITOPUTMBI JIJISI TOBBIIICHHSI
uX 3 HEeKTUBHOCTH;

- HaBBIKaM¥ paboThI ¢ 0a3aMU JaHHBIX;

- HaBBIKAMU PEIICHUsS MPAKTUYECKHUX 3a/ad B 00JacTH MpodecCHOHATBHOM
JESATEILHOCTH C IPUMEHEHUEM HCKYCCTBEHHOTO HHTEJIICKTA.

3. O6beM TUCIUTUINHBI (MOJTYIIS).
3.1. O6mas Tpy10eMKOCTh JUCITUTLINHBI (MOTYJIs).

OO6miast TPyIOEeMKOCTh AMCHMIUIMHBI (MOJyJsi) coctaBinser 7 3.e. (252
akaJeMH4ecKux dyaca(oB).

3.2. O6bem pgucturumHbl (Momynsi) B (opmMe KOHTakTHOHW pabOThI
oOyJarommxcs € TMeJarorHYecKMMU  paOOTHUKaAMH ¥ (WJM)  JIMIIAMH,
PUBJIEKAEMBIMH K pealiu3allii 00pa30BaTENbHOM MPOrpaMMbl Ha UHBIX YCIIOBUSIX,
IPU IPOBEICHUHN yU€OHBIX 3aHATHI:

KommuectBo yacos
Tur yaeOHbIX 3aHATHI Beero Cemectp
Nel | Ne2
KonraktHas pabota 1mpy poBeIeHNN Y9eOHBIX 3aHATHH (BCETO0): 144 64 80
B ToMm uncrne:
3aHATHA JIEKIIMOHHOI'O THIIA 64 32 32
3aHATUS CEMUHAPCKOrO TUIA 80 32 48




3.3. O0peM nucUUIUIMHBL (MOAYJsA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboThl O0O0ydarouuxcs ¢
NeIarOTHIeCKIMH PaOOTHUKAMU | (WJIH) JIMIIAMU, TIPUBJIEKAEMBbIMH K peaIh3aluu
o0pa3oBaTeIpbHONM TMPOTpaMMBI HAa WHBIX YCJIOBHSIX, TMpH TMPOBEACHUU
IPOMEXKYTOYHOM arTectauuu coctaiseT 108 akagemuyeckux yaca (OB).

3.4. Ilpu 06yueHuu Mo UHIMBUIyaIbHOMY YYEOHOMY ILJIaHy, B TOM YKCIIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM TUCHUIUIUHBI (MOIYJIS) MOXKET ObITh peain30BaH
MOJIHOCTBIO B (hOpME CaMOCTOATEIBHOM paboThl 00ydaromuxcs, a Takxke B popme
KOHTaKTHOM paboThl 00yYaromuxcs ¢ NeJarorudecCKUMu pabOTHUKAMU W (WJIN)
JUIAMU, TIPUBJIEKAaEMbIMU K peasi3aiii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX
YCIIOBUSAX, TIPU MPOBEJACHUH MPOMEKYTOUHOM aTTECTAIUH.

4. ConeprkaHue JUCIUTUIAHBI (MOTYIIS).

4.1. 3aHITHSA JIEKIIMOHHOTO THUIIA.

Temarurka JICKITMOHHBIX 3aHATHH / KPAaTKOE COJEPKaHHE

1 |OcHOBHI s13bIKa TTpOrpamMmupoBanus Python

PaccmatpuBaemble BOIIPOCHI:

- Ponb s13b1ka Python B MH)XeHEpHOM M HAYYHOM NPOTrPaMMHUPOBAHHH.

- OcobenHoctH s3b1ka Python, OCHOBBI cHHTaKcHCa, cpelia pa3paboTKH.

- DTHYecKHe acreKThl IPOrpaMMUPOBAHHUS: HHTEIUIEKTyalbHask COOCTBEHHOCTh Ha KOJI.

2 ba3oBEIi CHHTaKCHC. BBOI[ W BBIBOJ JaHHBIX, THIIbI JaHHBIX, 0a30BbBIC MAaTEMaTUYECKHE
OoIIcpanuunu

PaccmarpuBaemble BOIIPOCHL:

- @ynkoun print() u input(). opMaTHPOBAHHBIH TEKCT.

- Oynknus type(). TUmsl 1aHHBIX U Ipeodpa30BaHKE TUTIOB.

- BerpoeHHbIe MaTeMaTHYECKHE OIEpaliy.

3 |®ynkuuu B Python
PaccmaTprBaembie BOITPOCHI:

- OyHKIUHU B IPOrpaMMUpPOBAHUHU.
- Cunrakcuc def u lambda.

- ApryMeHTHI pyHKIWH.
- VImeHOBaHHBIC apTYMEHTHIL.

4  |Monynu B Python

PaccmaTprBaembie BOITPOCHI:

- Konnenuus monynei.

- Monyns math.

- YcraHoBKa MoIyIel ¢ moMomipio pip install.

5 |dexommo3uius
PaCCManI/IBaGMBIC BOIIPOCHI:
- [lonsiTue JCKOMIIO3UIIUN.




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/11
- HpI/IMeHeHI/Ie JACKOMITO3UIIUHA UTA PCIICHUS MHKCHCPHBIX 3a/1a4.
- HOTaHI/II/I HAaWMMCHOBAHUS IICPEMCHHBIX.
6 |YcnosHble onepaTopsl. PaboTa ¢ HCKITIOYCHUSIMEU

PaccmarpuBaemMble BOIIPOCHI:

- bynesa noruka.

- YcnoBHbIe onepaTopsl B Python.

- Pabora ¢ ucxmrouenusmu. Try u except.

Crucku u nuKiIbl. ba3oBbie MOHATHS
PaccmartpuBaemMble BOIIPOCHI:

- Criucku B Python. OcHOBHO# CHHTaKCHC.

- [uker ¢ for u while.

- Pabora co cnirckamu Ipy IOMOIIH [IUKJIOB.

Crnivcku ¥ nukisl. [IpoaBuHYTHIM ypoBEHB
PaccmartpuBaemMble BOIIPOCHI:

- Cpesbl.

- Oynkuums map().

- Oynukus filter().

OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MpoTrpaMMUpoBanus. I'papuueckuii nuntepderic
PaccmaTprBaeMble BOIIPOCHL:

- [TonATune Kiaccos.

- Knaccol u rpadudeckuii uHTEpdetic.

- HacnenoBanwue.

10

JlonomHUTEBbHBIE MOTYIN ISl CO3AaHus uHxkeHepHoro 110
PaccmartpuBaemblie BONPOCHI:

- Moaynb time.

- With u pabora ¢ daiinamu.

- [IponBunyTas padbora co CTpOKaMH.

11

Coznanmne rpadudeckoro narepderica
PaccmarpuBaeMbie BOIIPOCHIL:

- Nactpymentst s co3ganus GUI.

- 3arpy3ka GUI B Python.

- [lopkmrouenue yHKIIA.

12

OcHoBbl s3b1ka C/C++ u paboTsl ¢ Arduino
PaccmarpuBaemble BOIIPOCHL:

- OcHoBBI Arduino.

- Pa3pabotka mporpamm Ha Arduino mist cOopa moka3aHHUid JaTIUKOB.
- [lepenada maHHBIX HA KOMOBIOTEp MpH oMo Serial().

13

B3aumoneiicteue Python ¢ qpyrumu si3pikamMu porpaMMHUpOBaHUS
PaccmaTprBaemMbie BOITPOCHI:

- Apxurextypa coBpeMeHHbIX [T pemennii.

- APL.

- JSON.

14

ApXuTEKTypa NpUI0KEHUN
PaccmartpuBaeMble BOIIPOCH:

- OCHOBHO MTOTOK TIPHITOK CHHS.
- [TousiTre COOBITHS.

- Bunpr oxoH.

15

HHurepHer Bemen

PaccmartpuBaeMble BOIIPOCH:
- Cucrema OSI.




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/o
- I[IpoTokoinsl epeauu JaHHBIX.
- ApXHTEKTypa BeO-TIPUIIOKECHUM.
16 |CymectByrommue nmpodnemsl co3aanus [10 npu momomm Python

PaccmarpuBaemMble BOIIPOCHI:

- GIL.

- Kpoccrunatpopmennocts u Linux Astra.

- [IpoGiemMBbl yHUBEpCATBHBIX SI3BIKOB POrPaMMHPOBAHUSL.

17

Python st Hay4HBIX BEIUMCIICHUH

PaccmartpuBaemMble BOIIPOCHI:

- [IpoGiiema BCTpOEHHBIX TUIOB JaHHBIX B Python.

- Bubnuoreka numpy.

- Crioco0BI co3aHus, COXPAHEHHUS ¥ 3aTPy3KH MAacCHBOB B nNUMPY.

18

Maremarnueckue onepanuy B numpy
PaccmartpuBaemMble BOIIPOCHI:

- [Ipumenenne GpyHKINU K MACCUBY.

- Onepanuu HaJl MaTPULIAMU.

- HaxoxaeHust KopHell ypaBHEHU.

19

O6paboTka MaccCUBOB B nUMpy
PaccmaTprBaeMble BOIIPOCHL:

- CpesbL.

- OCHOBHBIE CTATUCTHYECKUE XAPAKTEPUCTUKH.
- PaboTa ¢ MHOrOMEpHBIMH MaCCHBaMH.

20

Buszyanuzanus pe3ynbTaToB SKCIEPUMEHTOB TIpH rmoMoIiu Python
PaccmarpuBaeMbie BOIIPOCHIL:

- bubnmoreka matplotlib.

- Buapl rpadukos.

- AHMMUpOBaHUe TPa(UKOB.

21

O06paboTKka pe3ynbTaTOB AKCIIEPUMEHTOB ¢ TToMoIIsi0 Python
PaccmaTprBaemblie BOITPOCHI:

- (DI/IJ'IBTpaI_lI/IH " CTJIQAXKUBAHUC NJaHHBIX.

- CnexTpasbHBIN aHAIH3.

- VIHTepnONSIIys ¥ 3KCTPATIONSAIHS JaHHBIX.

22

AJ'ILTepHaTI/IBHBIC CHOCOOBI HAaYYHBIX BBIYMCJIEHUN
PaccmaTprBaembie BOITPOCHI:

- bubmmoreka sympy.

- MathCad u oTeuecTBEHHBIE AaHAJIOTH.

- OCHOBBI BBIYUCIICHH MIPU TOMOIIM UHTEPAKTUBHBIX JOKYMEHTOB.

23

Pabora ¢ HHTCPAKTUBHBIMU JOKYMCHTAMU
PaccmaTprBaembie BOITPOCHI:

- Pemenue ypaBrenwuii mpu nomomtn MathCad.

- Pabora ¢ maTpumamu B MathCad.

- CnoxHble MaTeMaTHYecKue Berancienns B MathCad.

24

IIporpammupoBanue B MathCad
PaccmaTprBaembie BOITPOCHI:
- Bmzyanmzanus ganasix npu momomnty MathCad.

- Ycnosusle onepatopsl B MathCad.
- [ukier 8 MathCad.

25

OCHOBBI MAIITUHHOTO 06y‘IeHI/IH
PaCCManI/IBaGMBIG BOIIPOCHI:
- OCHOBBI KOHIICIIIUU UCKYCCTBCHHOT'O MHTCIJICKTA.




TemaTrKa JICKIIMOHHBIX 3aHATUH / KPaTKOE COJIEpIKaHUE

/o
- Or[pe;[eneHI/Ie MAalIuHHOT'O O6y‘leHI/IH.
- ApXHUTEKTypa MalIiHHOI'O OOYUEHHSI.
26 |Peanmm3amus mpoCTEHITMX METOI0B MAITUHHOTO 00y4deHus npu nmomouiu Python

PaccmarpuBaemMble BOIIPOCHI:

- bubnmorexka Scikit-Learn.

- [IpencraBnenue manubIX B Scikit-Learn.
- Marpuiia mpru3HaKoB U LEJIEBOH MacCHB.

27

Crioco0Ob1 00yueHUs] HEUPOHHBIX CeTer

PaccmartpuBaemMble BOIIPOCHI:

- OOyueHue ¢ yuutesneM. [Ipocras IMHEHHAS perpeccusl.

- O0yuenue 6e3 yuurens. Knaccugukanust Habopa JaHHBIX.

- [IpuMeHeHne METOIOB MANIIMHHOTO O0YUEHHUS [UTsl aHAIM3a PYKOMUCHBIX IIHGP.

28

OCHOBBI TEXHUYECKOTO 3PCHUS
PaccmartpuBaemMble BOIIPOCHI:

- [IpeacraBnenue (HoTo ¥ BUAEO AaHHBIX B KOMIIBIOTEPE.
- bubnuorexa OpenCV.

- [IpeaBapurenbHas 00pabOTKa N300paKEHHUH.

29

bubnuoTtexu 115t OBICTPOTO MPOTOTUITHPOBAHUS CHCTEM KOMITBIOTEPHOTO 3PEHUS
PaccmaTprBaeMble BOIIPOCHL:

- CBepTOYHbIE HEWPOHHBIE CETH.

- OcHosslI Keras.

- Knaccudukanms n3obpaxenuit npu nomoruu Keras.

30

ApXI/ITeKTypa CHUCTEM C IPUMCHCHHUEM aBTOBOXACHUA
PaccmaTpuBaemblie BOIIPOCHI:

- CTpoeHHE CUCTEMBI.

- IloaroroBka JaHHBIX.

- OGy4eHue 1 MpUMEHEHNUE MOJICIIH.

31

ABTOMaTH3a1Ms BHEIPEHUSI METOJOB UCKYCCTBEHHOTO MHTEIIJIEKTA
PaccmartpuBaemblie BOpOCHI:

- AutoML.

- MLOps.

- BbI30BBI OBICTPOTrO pa3BepTHIBAHUS HOBBIX TEXHHUYECKUX PEUICHHN B MHPOPMAIMOHHBIX Cpe/iaX.

32

HepCHeKTI/IBHHC HaIpaBJICHUS UCKYCCTBCHHOI'O MHTCJJICKTA
PaccmartpuBaeMble BOIIPOCH:

- Berpoennsiit U

- I u mupoBbie ABOHHUKH.

- 'enepaTuBHBII 1U3aiiH.

4.2. 3aHATHS CEMUHAPCKOTO TUIA.

JlaGopatopHbIe pabOTHI

HaumeHnoBaHue 1a0opaTopHbIX paboT / KpaTKoe CoiepiKaHue

Tunel JaHHBLIX U Hp606p330BaHI/IC THUIIOB

B pesynbraTe BhIONHEHNS 1a00OpaTOPHOI pabOTHI CTYAECHTHI H3ydaT pa3iudHbIe THITH JaHHBIX B Python n
HaydJaTcs BBIOJIHATH MPEe0Opa30BaHKUE TUIIOB, YTO MTO3BOJIUT UM Oosiee 3PEeKTUBHO paboTaTh C JaHHBIMH.

Oynkiun. IMeHOBaHHBIE apryMeHThl. AHOHUMHBIE (DYHKIIMU
B PE3YIbTATE BBINTOJTHCHU na6opaT0pH0f/'1 pa6OTLI CTYACHTBI OCBOST CO3JaHNEC U UCITOJIb30BAHUC




n/n

HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE

(yHKIMH, BKIIIOYAsi IMEHOBaHHBIE Y aHOHUMHBIE (DYHKIINH, YTO TIO3BOJIMT MM OoJiee THOKO YIpaBIIsTh
rapameTpamH.

bynesa noruka. Tunbl ommbok
B pe3ynbTaTte BRIIONHEHUS JTa00OPAaTOPHOM pabOThI CTYJICHTHI H3yJaT OCHOBBI OYJIEBOH JIOTHKY U
PAa3JIMYHBIC THUIIbL OmnOOK B PythOl’l, YTO IMOMOKET UM U30erath PpacopoCTpaHCHHBIX OIIMOOK B KoOJ€.

Ocob6enHocTr paboThI B cpese pa3paboTku Jupyter. «Marudeckue» QpyHKIUH
B pe3ynbraTte BRIONHEHUS JTaO0OPAaTOPHOM paboThI CTYJACHTHI OCBOST padoty B Jupyter Notebook, BkITtogast
HCIIONB30BaHHUE «MArnuecKux» (QYHKIHH IS YIPOILICHUS MpoIecca pa3paboTKH.

Pabota c uncnamu. [IpaBuna okpyrienus. Maremaruueckue oneparuu st HHKEHEPHBIX

pacderoB
B PEIYIBTATE BBITTOJTHCHU A na6opaTopHoﬁ pa60TLI CTYACHTDBI OCBOSAT IMpaBUJIia OKPYIJICHUA YHUCEIT U

OCHOBHBIC MATEMATUYCCKUEC OICpalii, UCII0JIb3YEMbIC B MHXKCHEPHBIX pacucTax ¢ UCIOJIb30BaHUEM
Python.

Opraau3zanus pe3yJIbTaToB JJA00PATOPHBIX UCIIBITAHUH TPU MTOMOIIN CITHUCKOB.
Hcnonb3oBanue cnoBapei

B pe3ynbrare BBIOTHEHUS 1a00paTOPHOU pabOThI CTY/IEHTHI HAYYaTCsl OPraHU30BBIBAThH PE3YJIbTATHI
9KCIICPUMEHTOB C UCIIOJIb30BAHHEM CITHCKOB U CJIOBapei, YTO O0JIETYUT aHAIN3 TAHHBIX.

MeTo Bl IINKIIOB
B pe3ynbTare BBITOIHEHUS 1a00paTOPHON pabOThI CTY/ICHTHI U3y4aT Pa3IniyHbIE METO/IbI IIUKIOB B
Python, uro no3zBonuT M 3¢phexTHBHO 0OpPadATHIBATH TAHHBIE U BBIMOIHSITH OBTOPSIOIINECS 3a1a4H.

PaboTta co criuckamu IIpU MOMOIIH THUKJIOB. BrosxenHbIE CIUCKH
B pe3ynbTaTe BhIOIHEHUS J1a00paTOPHON padOThI CTYIEHTHI Hay4aTcsl paboTaTh CO CHMCKAMU U
BJIO’KCHHBIMH CIIMCKaMH, UCIIONbB3YsI LIUKIIBI AJISI MAHUITYJIALUY JaHHBIMH.

OcobeHHOCTH paboOTHI C IUKIAMU
B pesynbraTe BhINONHEHHS 1a00OPATOPHOM pabOoThl CTYJCHTHI H3y4aT OCOOEHHOCTH Pa0OThI C LIMKJIAMU B
Python, BkiIrOUast yrpaBiieHUEe UTEPALUSIME U ONTUMHU3AIHMIO IPOU3BOIUTENLHOCTH.

10

Hcnonws3zoBanue ¢pynkmuii filter(), map(), reduce() mist paboThl CO CLIUCKAMM

B pesynbraTe BhINONHEHHS 1a00OpaTOPHOIT pabOTHI CTYIEHTHI OCBOSIT UCTIONb30BaHue QyHKiwmi filter(),
map() u reduce() st 06pPaOOTKHU CITUCKOB, YTO MO3BOJIUT UM ITHCATh Ooliee TAKOHUYHBINA 1 A PEKTHBHBIN
KOZI.

11

PaboTa ¢ xkiaccamu
B pesynbraTe BeIONHEHN 1a00OpaTOPHOIT pabOTHI CTYAEHTHI Hay4aTCs CO3aBaTh M UCIIONb30BATh KIACcChI
B Python, 4T0 MO3BOMUT MM peanM30BBIBATh OOBEKTHO-OPUEHTHPOBAHHBIE TIOAX OBl B IPOrPAMMHUPOBAHHUH.

12

Cozpnanne nporpammsbl ¢ GUI npu nomomm moxyns PyQt6
B pesynpraTte BRIIONHEHHS Ta00paTOPHOHN pabOThI CTYICHTHI OCBOSIT CO3IaHUE TpapuIecKux
nonb3oBatensckux uaTepdericoB (GUI) ¢ ucnonb3oBanuem Moayis PyQto.

13

OcHoBsl paboTsl ¢ PyQt6
B pesynpraTte BRIIONHEHHS Ta00paTOPHOH pabOThI CTYCHTHI H3y4aT OCHOBHBIE KOMITOHEHTHI PyQt6 u nx
WCTIONB30BaHUE IS CO3/IAHMS HHTEP(EHCOB TPILTOKCHAN.

14

O06paboTka coObITHI
B pesynpraTte BRIIONHEHHS Ta00paTOPHOH pabOThI CTYACHTHI OCBOST 00paboTky coobrTrii B GUI-
NPUJIOKEHHUSX, YTO TI0O3BOJIUT UM PEarnpoBaTh Ha JISUCTBUS IOJIb30BATEICH.

15

HOJ’Iy‘-ICHI/Ie AAaHHBIX OT MUKPOKOHTPOJIJICPpA U I€pCaavda JaHHBIX Ha IIK o cpeacrBam

MOCJICAOBATCIIBHOTO IOPTa
B pesynbraTe BITIONHEHNS JTaOOPaTOPHOH pabOTHI CTYAEHTHI HAyJaTcsl B3aUMO/ICHCTBOBATH C
MHUKPOKOHTPOJIIEpAMHU, MOTydast JaHHbIe U repenaBas ux Ha [1K depe3 nmocienoBaTenbHbIH MOPT.

16

Co3aHue nporpaMMsl 11 MOHUTOPUHTA X012 SKCIIEPUMEHTA TP MIOMOIIH s3bIKa
Python, 6ubnmnorexu PyQt6, si3pika C++ u Arduino




n/n

HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE

B pesynbraTe BhIONHEHHS 1a0OpaTOPHOIT pabOTHI CTYAEHTHI HaydaTcs pa3padaThIBaTh MPOrPaMMBI JUIs
MOHHUTOPHHTI'A SKCIIEPUMEHTOB, HHTErpupys Python, PyQt6, C++ u Arduino.

17

Hanucanue xkona va C/C++ misg Arduino
B pesynbraTe BhINONHEHHS 1aOOPATOPHOI pabOTHI CTYIEHTHI OCBOSIT Hanucanue nporpamm Ha C/C++ st
MI/IKpOKOHTpOJ'IJ'IepOB Arduino, YTO IMO3BOJIUT UM praBJ’IHTL aHHapaTHI)IMI/I KOMIIOHCHTAMU.

18

Hcnons3oBanue Python s padots ¢ Word u Excel
B pe3ynbraTte BRIIONTHEHHS JTa00OPAaTOPHOM pabOThI CTYJACHTHI HAy4aTCsl UCIONIB30BaTh Python mis
aBTOMATH3aIMU paboThl ¢ qokymeHTamMu Word u Tabmumamu Excel.

19

Oco0OenHoctu cniuckoB Python u maccuBoB NumPy
B pesynbraTe BhINONHEHMS TaOOPATOPHOI PabOTHI CTYAEHTHI M3y4aT OTIUYUS MKy cririckamu Python n
MacCuBaMH NumPy, a TaK)XKC UX NMPUMEHCHUE B Pa3JIMYHBIX 3a/lavax.

20

Ucnonb3oBanue Python ans padotst ¢ Komnac 3D
B PEIYIBTATE BBINTOJTHCHU A na60paTopHoﬁ pa60TI>I CTYACHTDBI OCBOSIT MCTOAbI aBTOMAaTU3al[UU IPOLICCCOB B
Kommnac 3D ¢ nmomorsto Python.

21

Ucnonws3oBanne 6udamorexku NumPy ais paboThl ¢ MacCuBaMu
B pe3ynbTare BBIOIHEHUS 1a00paTOPHON pabOThI CTY/ICHTHI HAY4aTCsl UCIOJIb30BaTh Oubmmoreky NumPy
JUTS CO3/TaHUS ¥ MAHUITYJISIIIAA MHOTOMEPHBIMUA MaCCHBAMH.

22

O06paboTKa IKCTIEPUMEHTAIIBHBIX TAHHBIX C UCTIOJb30BaHreM NumPy. AHanm3

KoJIeOaHUH MEXaHMYECKOW CHCTEMBI IPU TIOMOIITHY akcenepomeTpa, Arduino u NumPy
B pesynbTaTe BBIIOIHEHUS J1a00paTOPHON PadOThI CTYACHTHI OCBOSIT 00pabOTKY 3KCHEPUMEHTANBHBIX
JAHHBIX, TTOJIYYCHHBIX OT aKCceJIepoMeTpa, Ucronab3yd NumPy ais anamm3a xoineGaHUi MeXaHIMYECKON
CHCTEMBI.

23

CrnoxHble olnepalvy HajJ MaccuBamu B cpene NumPy
B pesynbraTe BbINONHEHHS 1aOOpaTOPHOI pabOTHI CTYACHTHI HAY4aTCs BBIOJIHSATH CIIOXKHBIE ONEpaIiii
Haz MaccuBamu B NumPy, BKiTtodas arperanuio, puiibTpaiyo 1 MAaHUYISIIMIO TaHHBIMU.

24

OcHoBbI paboTsl B cpeae MathCad
B pesynbraTe BhINONHEHUS 1a00OpaTOPHOIT pabOTHI CTYIEHTHI OCBOST OcHOBHBIE pyHKImu MathCad,
BKJIFOYAst BBOJ ()OPMYIT H CO3IaHHE BBIYUCIUTEIBHBIX JOKYMECHTOB.

25

HcnonwszoBanne MathCad st penieHrst HH)XEHEPHBIX 3a/1a4
B pesynbraTe BhINONHEHHS 1a00OpaTOPHOI pabOTHI CTYACHTHI OCBOIT MHCTpyMeHTsl MathCad st
PeIIeHHS pa3IMYHBIX HHKCHEPHBIX 3aa4 M CO3IaHMUsI JOKYMCHTALIIN.

26

Hcnonb3oBanue 6ubnuoreku NumPy juis pereHust cucteM JMHEHHBIX ypaBHEHUN U

HaxO0KJIEHUs KOpHEW ypaBHEHUI
B pesynpraTte BRIIONHEHHS Ta00paTOPHOH pabOThI CTYICHTHI HaydaTcs MPUMEHATs NumPy st pemreHus
CUCTEM JIMHENHBIX YPaBHEHUN U HAXOXK/ICHUSI KOPHEN ypaBHEHUH.

27

Hcnons3oBanue 6ubamoreku Pandas st paboThl ¢ JaHHBIMU
B pesynpraTte BRIIONHEHUS Ta00paTOPHOM paboThI CTYICHTHI HAy9aTCs HCIONB30BaTh Onbimmoreky Pandas
JUTS aHAITKN3a ¥ 00paOOTKH TaHHBIX B TAOMMYHOM (hopmarte.

28

Hcnonb3oBanue 6ubamnorekn Matplotlib mist Bu3yanuzamuu 1aHHBIX
B pesynpraTte BRIIONHEHHS Ta00paTOPHOM pabOThI CTYNCHTHI HAy9aTCsl CO3aBaTh rpaduKu 1
BH3YaJIU3UPOBATh JaHHEIE ¢ IoMoIb0 Matplotlib.

29

Pemenne nuddepeHnmanbHbpIX ypaBHeHUH pu nomoy SymPy
B pesynbraTe BIIONHEHNS Ta0OPAaTOPHOI PabOTHI CTYAEHTHI OCBOSIT METOIBI PEIICHUS
i hepeHIaTbHBIX YpaBHEHUH C NCIONBb30BaHeM Onbianorexn SymPy.

30

AnunmupoBanue rpadukoB cpeactsamu Matplotlib
B pesynbraTe BIIONHEHNS 1a00paTOPHOI pabOTHI CTYJEHTHI HAYy9IaTCsl aHUMUPOBATh TPA(HKH C
nomortkio Matplotlib, 4To MO3BOMUT UM BH3yaIM3UPOBATH JMHAMHYECKHE MTPOLIECCHI.




HaunmenoBanue mabopaTopHbIX paboT / KpaTKoOe COAepKaHHE
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31 [Moaynu SymPy nist ”H)XEHEPHBIX pacieToOB
B pesynbraTe BhINONHEHHS TaOOpaTOPHOI pabOTHI CTYAEHTHI H3ydaT NpUMeHeHne Moayneit SymPy mis
PCeUICHUA MHKCHCPHBIX 3a/la4 U paCuCTOB.
32 |Apxutekrypa [IOT (Industrial Internet of Things)
B PEIYJIBbTATE BBITTOJHCHU A na6opaTopH0171 pa6OTI>I CTYACHTDBI O3HAKOMATCA C OCHOBAMHU apXUTCKTYPhI
[IOT, BKJIrOYast MPUHIMUITEI OAKIIOYEHHS YCTPOUCTB U 00paOOTKH JaHHBIX B IPOMBIIIICHHOCTH.
[IpakTnueckue 3aHATUA
No
. TemaTrka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPKAHNE
1 |OcHoBbl HanucaHus nporpamm npu nomoinu Python
B PEIYIBTATE BBINMOJTHCHU S MPAKTUICCKOT O 3a/IlaHNs CTYACHTBI OCBOSAT 0a3oBbIe KOHICIIITUN
MporpaMMHupOBaHus Ha Python, BKJIrO4asi CHHTaKCUC, CTPYKTYPY MPOTrpaMMBbI U BBITIOJTHCHUEC IMPOCTHIX
3ajaad.
2 |Opraamu3amus Ko/1a IpH UCTIIOJb30BaHNN (YHKIIMA B MOIYJICH
B pe3ynbTaTe BBIIOIHEHHS PAKTHYECKOr0 3aaHUs CTYEHThl HAy4aTCsl CTPYKTYPUPOBaTh KOJ C
MOMOIIBIO (PYHKIIMI U MOAYJIEH, YTO MOBBICUT YUTAEMOCTh M TOBTOPHOE MCIIOIB30BaHUE KOJIA.
3 |HMcmonp3oBaHue YCIOBHBIX OmepaTopoB. PaboTa ¢ HCKITFOUeHUIMU
B PE3YyIbTAaTE BBIIIOJTHEHU S MIPAKTUYICCKOT' O 3aJaHUsl CTYJCHTBI Hay4JaTCs MCII0JIb30BaTh YCJIOBHBIC
OrepaTopsl JJIsl YIIPaBJICHHS MOTOKOM BBIIOIHEHHS TIPOrPaMMBbl K 00padaThiBaTh UCKITIOUSHUS JIJIsI
IOBBIIICHUA HAAC)KHOCTHU KOJA.
4 |Hanucanue mporpamm Ui IPOCTEHIINX UHKEHEPHBIX PACUETOB
B pesynbraTe BBHIONHEHHS MPAKTHYECKOT0 3aJaHusl CTYIEHTHI HaydaTcs pa3pabaTbBaTh MPOTrpaMMBbI IS
BBITNIOJIHCHUA HpOCTefIH.IPIX WHXXCHEPHBIX PACU€TOB, IPUMECHIAA MaTEMAaTUICCKUE METOAbI.
5 |[Ipumenenue s3bika Python mist 06paboTKu JaHHBIX 1TA0OPATOPHBIX UCTIBITAHUH C
Y4€TOM JIOBEPUTEIBHOIO UHTEPBAJIA
B pesynbTaTe BHIONHEHHS MPAKTHYECKOT0 3aJaHUs CTYIEHTHI HaydaTcs 00padaThIBaTh TaHHBIE
UCTIBITAaHUH C UCTIOb30BaHueM Python, yunThIBasi JOBepHUTEIbHBIE HHTEPBAJIBI ISl aHAJIN3a PE3YJIbTATOB.
6 |Opranuzanus pe3yJibTaToB J1a0OPATOPHBIX UCTIBITAHHUM MPU MOMOIIN CITUCKOB.
Hcnonb3zoBanue cioBapei
B pe3ynbrare BbINOIHEHUS IPAKTUYECKOIO 3a1aHUS CTYAEHTHI HAy4aTcsi OPraHU30BbIBaTh PE3YJIbTAThI
OKCIIEPUMEHTOB C UCITOJIB30BAHHUEM CITMCKOB U CHOBapCfI, 4TO OOJIETYNT aHAIU3 JAHHBIX.
7 |PaboTa co cnrckamu mpu NOMOIIU TUKIIOB. BloskeHHBIE CITUCKU
B pe3ynpTaTe BRIIONHEHHS MPAKTHYECKOTO 3aJaHNs CTYIEHTHI HaydaTcs paboTaTh CO CIHCKAMH U
BJIOXKCHHBIMU CIIMCKaMH, UCIIOJIb3 YA IUKJIIbI U MAaHUITYIAIUU JaHHBIMHA.
8 |HUcnonw3oBanue Gpynkiuii filter(), map(), reduce() mis paboTsl co ciucKaMu
B pesynpraTe BRIIONHEHHS MPAKTHYECKOT0O 33JaHNs CTYIEHTHI OCBOST MCITONb30BaHue GyHKIui filter(),
map() u reduce() a1t 00pabOTKH CIIHCKOB, YTO TIO3BOJIUT UM THCATh OoJiee TaKOHMIHBINA U () ()EeKTHBHBII
KOJI.
4.3. CamocrosiTenbHast paboTa 00y4Jaronuxcsl.
Ne
Bun camoctosiTenbHOM paboThI
n/m
1 |IloaroroBka K J1abOpaTOpHBIM paboTaMm.
2 |[ToaroToBka K MPaKTHYECKUM 3aHSATHUSIM.
3 [ToaroToBka K KOHTPOIBHOM padoTe.




4 | [logroToBka K NpOMEKYTOYHON aTTECTALIUU.

[ToaroroBka Kk TeKymeMy KOHTPOJIIO.

4.4. [IpumepHbIil IepeyeHb TeEM KOHTPOJIbHBIX padboT
Kontponbsnas padora Nel

Yacts |: TeopeTnueckue BONPOCH
1. Ponsb s3p1ka Python B uHXkeHEpHOM M HAYYHOM MPOTPAMMHUPOBAHUU.

- Onumure, moueMy Python cram momysisipHBIM B HayYHOM COOOIIIECTBE U
cpenu WHXEHEpoB. IlpuBeaute mpumepsl OUMOIMOTEK, HMCIOIB3YEMBIX B ITHX
001aCTAX.

2. DTUYECKHUE acTeKThI IPOTPaMMHUPOBAHUS.

- Kakwe OCHOBHBIC ASTHUYECKHE NPHUHIUIIBI JOJKHBI COOJIONATHCS TIPHU
pa3paboTke mporpaMMHOro oobecreueHus? KakoBbl TOCIEICTBHS HapyIIECHUS
WHTEJUICKTYaIbHON COOCTBEHHOCTH Ha KOJI?

3. KoHuenuus Mmoayseu.

- OOmsAcHUTE, 4TO Takoe Monaynu B Python um kak oHM TOMOTarOT B
opranuzaiuu kojaa. [IpuBeaure npumep UCMOIb30BAHUS CTAHAAPTHOT'O MOTYJIS.
Yacrtp 2: [Ipaktudeckue 3agauu

1. ba3oBbIil CHHTAaKCHUC U THUIIBI JaHHBIX.

- Hanummure nporpamMmy, KOTOpasi 3apaiinBaeT y MoIb30BaTelIs ABa Ynca,
BBITIOJIHSIET HAJl HUMH CJIO’KCHHE, BEIYMTaHNE, YMHOXEHUE U JICJICHHUE, U BBIBOJUT
pe3yIbTaThl Ha DKPaH.

2. OyHKIWH.

- Co3paiite ¢dynkiuto calculate area(radius), koTopas MpUHUMAET PaJNYC
Kpyra W BO3BpaIlaeT €ro Iiomaab. Mcmons3yiiTe BCTpOCHHBIE MaTEMaTUYECKUE
oTepaluu.

3. YcnoBHbIE oniepaTophl U padoTa ¢ UCKITIOYEHUSIMH.

- Hanunmure nporpamMmy, KOTopasi IpUHUMAET 1I€JI0€ YUCIIO OT MOJIb30BaTE s
U TIPOBEPSIET, SIBISETCSA JIU OHO YETHBIM WM HedeTHhIM. OOpaboTaiiTe BO3MOKHbBIE
UCKIIFOUEHUS MPU BBOJIE TAHHBIX.

4. CMCKY U UUKIIBL.

- Cozpaiite cnucok u3 10 ciyuaiinbix nensix yucen. Mcnonb3yitte mukia for
JUIS1 BBIYMCIIEHUSI CYMMBI BCEX JIEMEHTOB CIIMCKA U BBIBOJAA PE3YJIbTATA.
5. Cpesbl u ¢pynkuun map() u filter().




- Hanummre nmporpammy, KOTopasi CO3/1a€T CIMCOK KBaApaToB uucen oT 1 10
20 c wucnonp3oBanueM ¢yHkuuu map(). 3arem wucnonwdyirte filter(), 4TOOBI
OCTaBHUTb TOJBKO YETHBIE KBAJAPATHI.

Yacts 3: IIpoiBUHYTBIE TEMBI

1. OcuoBel OOIL.

- Onpenenute kiacc Car c atpudbyramu make, model u year. Co3znaiite MeTo,
KOTOpBI BBIBOAUT HHpopMmaiuio o MamwuHe B (dopmare: "Mapka: {make},
Mogpens: {model}, I'ox: {year}".

2. Pabora ¢ ¢aiinamu.

- Hanmummure nporpammy, KoTopas 3amuChIBae€T TEKCT B (aill U 3arem
CUMTBIBAET €ro0 00PaTHO, BHIBOJS HA DKPaH.
3. Unrepner Beweit (IoT).

- OObsicHuTe, Kak Python MoXeT MCIOnb30BaThCS ISl B3aUMOJCHCTBUSI C
yctporictBamu [oT. [IpuBenure npumep UCIONB30BaHUS OUOIUOTEKH /I pabOTHI
C JaTYMKaMH.

YacTte 4: Borpocsl Ha MOHUMaHUE aPXUTEKTYPbI

1. Apxutektypa coBpeMeHHbIX [T pemieHuid.

- Uto Takoe APl m xak OH MCTOJB3yeTCSs B COBPEMEHHBIX MPHIOKEHUIX?
[TpuBenuTe mpumep.
2. I[Ipo6nemsbr coznanus [1O nmpu nmomoiu Python.

- O6cynure mpobnemy GIL (Global Interpreter Lock) u ee BnusiHue Ha
MHOTOIIOTOYHOCTH B Python.
KonTtponpsnas padbora Ne2

YacTts 1: TeopeTnueckue BONPOCH
1. [TpoGnemMbI BCTPOSHHBIX TUTIOB JaHHBIX B Python.

- OnumuTe OCHOBHBIE OTPAaHWYCHHS BCTPOCHHBIX TUIOB JMaHHBIX B Python
OpY  BBINIOJIHGHWM  HAYYHBIX  BbhluMcieHwil. Kak 310  Bamser Ha
MPOU3BOAUTEIBLHOCTD?

2. bubnmmorexka NumPy.

- OObscHUTE, KaKue PEeUMYIIecTBa mpeaocTapisieT Oubnamoreka NumPy mo
CpPaBHEHUIO C BCTPOCHHBIMU TUTIaMU JaHHBIX Python.
3. Co3nanue, COXpaHEHHE U 3arpy3ka MmaccuBoB B NumPy.

- Ilepeuncnute paznudyHbie cOcCOOBI co3maHus MaccuBoB B NumPy. Kak
MOKHO COXPAHUTh U 3arPy3UTh MAaCCHUBBI?
4. Maremartnueckue onepanuu B NumPy.



- Kakue onepanyuu MOKHO BBITIOJHATH HaJ MaccuBamu B NumPy? [Ipuenure
[IPUMEDBI.
5. ®yukuuu B NumPy.

- Kak moxHo npumenstes ¢yHkuuu Kk maccuBam B NumPy? IlpuBenure
OpUMEpP UCIONb30BaHUS (DYHKIIUH.
Yacts 2: [IpakTnueckue 3agaun

1. Co3nanue u paboTa ¢ MacCHUBaMHU.

- Cozpaiite ogHoMepHbld MaccuB u3 10 cimydaiinbix yucen ot 0 mo 100.
Boluncnure cpenHee 3HaueHUE, CTAHAAPTHOE OTKIOHEHHE W MEIUAaHY HSTOTO
MacCHBa.

2. Onepanuu HaJi MaTPULIAMH.

- CozpnaiiTe nBe MaTpulibl (2X2) ¢ MPOU3BOILHBIMUA 3HAYEHUSIMU U BBITIOJIHUTE
UX CJIO)KEHUE, BBIYUTAHUE U YMHOXKECHHUE.
3. HaxoxneHue KopHel ypaBHEHHI.

- Ucnionb3ys Oubnunoreky NumPy, HaliiuTe KOpHH ypaBHEHUS X2 - 5X + 6 =

4. O0paboTKa MacCCMBOB C TIOMOIIIBIO CPE3OB.

- Co3paiite maccuB u3 20 3J€MEHTOB W M3BJIEKUTE M3 HETO JJIEMEHTHI C
YETHBIMU UHJEKCaMHU.
5. Pabora ¢ MHOTOMEPHBIMU MaCCHBAMHU.

- Co3pnaiite TpexMepHbI MaccuB (2x3x4) u BbIBeaUTE €ro Gopmy, a TaKKe
CyMMY BCEX AJIEMEHTOB.
Yactp 3: Buszyanuzanus pe3yiabTaToB dKCIEPUMEHTOB

1. bubnmnoreka Matplotlib.

- OOBsicHUTE, KaK MCTOIB30BaTh OMOnmoTeky Matplotlib mms moctpoenus
npoctoro rpaduka GyHKIMU y = X2 Ha uaTepBaie ot -10 go 10.
2. Buns! rpaduxos.

- Ilepeuncnute OCHOBHBIE BHABI T'paQuKOB, MOCTymHbIE B Matplotlib, u
OTHIIINTE, B KAKUX CIydasX UX JIydIe UCTIOJIb30BaTh.
3. AHMMUpOBaHuE rpauKoB.

- Hanummure Kon 71l CO31aHUsl aHUMAIIMU CUHYCOUJIbl, U3MEHSIIOLIEHCS BO
BPEMEHH.
Yacte 4: O6paboTKa pe3ynbTaTOB IKCIIEPUMEHTOB

1. @unbTpanus U CriiaKMBaHUE JTAHHBIX.

- HUcnonb3zys NumPy, co3galite MacCuB C IIYMOM W HOPUMEHHUTE METOJ
CIUIAKUBaHUs (HAIpUMEp, CKOJIb3SIIEe CpeHee).



2. CriexTpasIbHBIN aHAIH3.

- IlpoBeauTe cHeKTpaldbHBIA aHaIM3 MPOCTOr0 CHUTHajNa (Hampumep,
cuHycoubl) ¢ ucnoiabzoBanueM bBII® (6vicTporo npeodbpazoBanus Oypoe).
3. NHTepnonsuus U SKCTPANOIALUS JaHHBIX.

- HUcnonp3yiite 6ubnuoTexy SciPy ajiss MHTEpPHOJSLUMU JAHHBIX Ha OCHOBE
3a/IaHHBIX TOYEK.
Yactb 5: AabTepHATUBHBIE CIIOCOOBI HAYYHBIX BHIYMCIICHHUM

1. bubnunoreka SymPy.

- Onumure, kak Oubnuoreka SymPy MokeT OBITH HMCHOJB30BaHA IS
CUMBOJIMYECKUX BHIYUCIICHUM U PEIIEHUsS] YPAaBHEHU.
2. lHTepakTUBHBIE JOKYMEHTHI.

- OOBsACHUTE, KAK MHTEPAKTUBHBIE JOKYMEHTHI MOTYT OBITh MCIOJb30BAHbBI
JUTSL pelIeHUsI MaTeMaTUYEeCKUX 3aad.
Yactb 6: OCHOBBI MAIIMHHOTO 00YYEHUs

1. OCHOBBI KOHIIENIIIUA UCKYCCTBEHHOTO MHTEJUICKTA.
- OnpeienuTe NCKYCCTBEHHBIM MHTEIIEKT M €70 OCHOBHBIE COCTABJISIOIIUE.
2. OmnpejienieHre MaIMHHOTO O0Yy4EHHUS.

- Uto Takoe MamuMHHOE OOy4eHHE M KaK OHO CBSI3aHO C MCKYCCTBEHHBIM
UHTEJUIEKTOM?
3. ApXuTeKTypa MallIMHHOTO 00YYEHUS.

- OnUIIMTE OCHOBHBIC KOMITIOHEHTHI apXUTEKTYPhl MAIIIMHHOTO 00YUYEHUS.
Yacte 7: Peanuzarus MeTO10B MallIMHHOTO 00y4YeHUs ¢ MoMoIsi0 Python
1. bubanoreka Scikit-Learn.

- Kak ucnonszoBats 6ubnmotexy Scikit-Learn nmst kmaccudukanuy 1aHHbIX ?
[TIpuBenute npumep.

2. Marpuiia npu3HaKoB U 1IE€J€BON MacCHB.

- OObBsicHuTe TOHATHA ''MaTpuIlla Npu3HAKOB" u "meneBoil MaccuB" B

KOHTEKCTE MAITUHHOTO OOYYCHHS.
3. OOy4eHue HEHPOHHBIX CETEH.

- Onumure mnpouecc 0oOy4YeHUs MPOCTOM HEUPOHHOW CETH Ha MOpUMEpE
JIMHEWUHOMN PETPECCUM.

5. IlepeueHb wu3MaHUNA, KOTOpPHIE PEKOMEHIYETCS WCMOJIb30BaTh MpHU
OCBOEHUU JUCHUUTUIUHBI (MOIYJIA).



n/n
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ITpecc, 2021. — 238 c. — ISBN 978-5-97060-916-3.

3 | Xumn, K. Hayunoe nporpammupoBanue Ha Python / https://e.lanbook.com/book/241031
K. Xunn ; nepeBoj ¢ anrymiickoro A. B. CHacTuHa. (mata obpamenus: 01.09.2024). -
— Mocksa : MK IIpecc, 2021. — 646 c. — ISBN | TeKCT: 5J1eKTPOHHBIH.
978-5-97060-914-9.

4 | Bop3yHos, C. B. AnreOpa u reomeTpus ¢ mpumepamu | https://e.lanbook.com/book/202154
Ha Python / C. B. Bopsynos, C. JI. Kypramun. — 3-e¢ | (1ara obpamenns: 01.09.2024). -
u3J1., crep. — Canxt-IlerepGypr : Jlaub, 2022, — 444 | TeKCT: S1eKTPOHHBIH.

c. — ISBN 978-5-8114-9980-9.

5 Makkunnu, Y. Python u ananus nanseix / V. https://e.lanbook.com/book/131721
MaKKHHHH ; IEPEBOJ] C aHIIMIIcKOro A. A. (nata obpamenus: 01.09.2024). -
CnuHKHHA. — 2-0€ W3], UCTIp. U J0oI. — MOCKBa : Texcr: 571eKTPOHHBII.

JMK TIlpecc, 2020. — 540 c. — ISBN 978-5-97060-
590-5.

6 | 3axuskos, [1. B. Uadopmaruka : yueOnuk / I1. B. https://e.lanbook.com/book/241034
3aknakoB. — 5-e n3n. — Mocksa : JIMK Ilpecc, (nata obpamenus: 01.09.2024). -
2021. — 750 ¢. — ISBN 978-5-97060-921-7. TekeT: 51eKTpOHHBIH.

7 S3eB, B. A. Uncnennsie meTobl B Mathcad : yae6noe | https://e.lanbook.com/book/200381
noco6ue 1 By3oB / B. A. S3es, U. Jlykpsanenko, C.. | (1ara obpamenns: 01.09.2024). -
— Camnkr-IletepOypr : Jlanp, 2022. — 116 c. — TekeT: 51eKTpOHHBIH.

ISBN 978-5-8114-8757-8.

8 bananos, A. H. MammnHoe oOyueHue u https://e.lanbook.com/book/414920
HCKYCCTBEHHBIIM HHTEIUIEKT : y4eOHOE TI0COOue JUIst (nara obpamenns: 01.09.2024). -
By30B / A. H. bananos. — Caukr-TlerepGypr : Jlaup, | 1CKCT: SJIEKTPOHHDIH.

2024. — 172 ¢. — ISBN 978-5-507-49194-0.

9 CakamoTo, M. 3aHUMAaTENbHBIN UCKYCCTBEHHBIN https://e.lanbook.com/book/314885
uHTEIUIeKT. Manra / M. CakaMoTo ; epeBoj ¢ (nata obpamenns: 25.09.2024). -
samoHckoro C. JI. IInexanosoit ; CaBama. — Mocksa : Texcr: 57eKTPOHHBIIA.

JMK TIlpecc, 2022. — 188 c. — ISBN 978-5-93700-
115-3.
10 | Bypkos, A. mxeHepust MalIMHHOTO 00yueHus / A. https://e.lanbook.com/book/314834

Bbypkos ; nepeBona ¢ anrauiickoro A. A. ClIMHKHHA.
— Mockaa : IMK Ilpecc, 2022. — 306 c. — ISBN
978-5-93700-125-2.

(mata obpammenus: 01.09.2024). -
TeKcT: 3eKTPOHHBIN.




11 | llapaen, b. KpynHomMacmraOHOEe MallIMHHOE https://e.lanbook.com/book/105836
00yuenue BMecTe ¢ Python : yue6Hoe nocobue / b. (nata oOpamenus: 25.09.2024). -
[Mapaen, JI. Maccapon, A. bockertu ; nepeBoj ¢ TekeT: 51eKTPOHHBIH.

anrnuiickoro A. B. JlorynoBa. — Mocksa : /IMK
ITpecc, 2018. — 358 c¢. — ISBN 978-5-97060-506-6.

6. IlepeueHp coBpeMeHHbIX Npo(ecCHOHAIbHBIX 0a3 JaHHBIX W
WH(POPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOIb30BATHCS TIPH
OCBOCHUU JUCHUTUIUHBI (MOIYJIA).

Odurmansuseiii caiit PYT (MUUT) (https://www.miit.ru/)

Hayuno-texunueckas 6ubnuorexka PYT (MUUT) (http:/library. miit.ru)

O6pazoBarenbHas mwiathopma «tOpaiit» (https://urait.ru/)

O6mme wHPOpPMAIMOHHBIC, CIIPAaBOYHBIE W TIOMCKOBBIE «KOHCYNIBTAaHT
[Tarocy (http://www.consultant.ru/),

«"apant» (http://www.garant.ru/),

«TexakcmepT» — cHpaBoYHAs CUCTEMa, MPEAOCTABIISAIONIas HOPMATHBHO-
TEXHUYECKYI0, HOpMaTUBHO-TIpaBoBYI0 nH(Mopmanuio (https://docs.cntd.ru/)

I'maBuas xuura (https://glavkniga.ru/)

DneKTpoHHO-0MOMMoTeuHas cucreMa n3aarenbctsa (http://e.lanbook.com/)

DneKTpoHHO-0nOMMoTeuHas cucrteMa ibooks.ru (http://ibooks.ru/)

7. IlepeueHb  JUIEH3MOHHOTO W  CBOOOJHO  PaACHPOCTPAHSIEMOIO
IPOrPaMMHOTO0 OOECIEUYEeHHs, B TOM YHCIE OTEUYECTBEHHOTO IPOM3BOJICTBA,
HEOOXOIMMOTO ISl OCBOCHUS TUCIUTUTHHBI (MOTYJIS).

Microsoft Office (Word, Excel, Access, Power Point); Python; MathCAD.

8. OmmcaHue MaTepUaIbHO-TCXHUYCCKOM O0a3bl, HEOOXOIUMOW IS
OCYLIECTBIICHHS] 00pa30BaTEIBLHOIO MPOILECCA M0 JUCUUIUIUHE (MOYIIIO).

1. PabGouee w™mecto mpemojaBareisi C TEPCOHATBHBIM KOMIIBIOTEPOM,
noakou€HHbIM K ceTssM INTERNET. IIporpamMHoe obecriedeHne 1Isi CO3aHus
TEKCTOBBIX U Ipa)UuECKUX TOKYMEHTOB, IPE3CHTALIHI.

2. Chneunanu3upoBaHHas JIEKIMOHHAsT ayJuUTOpUs C MYJbTHUMEAua
arnmapaTypomu.

3. KomnbroTepHblil Kilace JUisl IPOBEACHUSI MTPAKTUUECKUX U JTa0OPATOPHBIX
3aHATHI.

9. ®opMa MPOMEKYTOYHON aTTECTAIUH:

Jk3amMmeH B |1 cemectpe.




3a4eT BO 2 ceMecTpe.

10. OueHouHbIE MaTEepUAIBI.

OneHOYHBIE MaTepualibl, IPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEXYTOUHON
aTTeCTalluM, pa3pabaThIBAIOTCS B COOTBETCTBUU C JIOKAJIbHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

JIOLIEHT, K.H. Kadeapsl «Ha3emHubie
TPAHCIIOPTHO-TEXHOJOTMUECKHE
CpeacTBa»

MEHEeKEp
CorJyiacoBaHo:

3asenytonuit kadeapoit HTTC

[Ipencenarens yueOHO-METOAMYECKOM
KOMUCCHUH

IL.A. I'puropnes
A.A. Kouypkos

A.H. HextronoB

C.B. Bonoguu



