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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Lenpro U3yueHus TUCHUIUIMHBL (MOIYJIs) SIBISIETCS:

- (opmupoBaHue y 0OyYarOmUXCs YCTOMYHBOTO KOMIUICKCA 3HAHHWHA 00
OCHOBHBIX KOHIICTIIUAX U MPUHIUIAX pabOThl ¢ HHPOPMAIIMOHHBIMH CUCTEMAMH U
TEXHOJIOTHSIMHU;

- (popMUpOBaHUE HABBIKOB Pa3pa0OTKU aJTOPUTMOB U HAMMCAHUS MPOTPAMM C
UCITI0JIb30BAHUEM COBPEMEHHBIX SI3BIKOB MPOTPAMMUPOBAHUS;

- (QopMupoBaHue YCTOWYMBON 0a3pl 3HAHUW O METOJAaX M TOJXOJaX,
UCIIOJIB3YEMbIX B TEXHOJIOTHSIX HCKYCCTBEHHOIO HWHTEJUIEKTa, a TaKkXke O €ro
MPUIIOKEHUAX B 00J1acTH MPOdECCHOHATBHON ACSITETbHOCTH.

3agayaMu JUCHUIUIAHBI (MOAYJIS) SBJISIOTCSL:

- OCBOGHHE  CHHTAaKCHCAa ¥  OCHOBHBIX  KOHCTPYKIIMH  sI3bIKa
IPOrpaMMUPOBAHMUS;

- (opMHpPOBaHHE HABHIKOB CO3/IaHMS W aHAIU3a MPOCTHIX AJITOPUTMOB JUIS
pelIeHrs 3a/1a4 pa3Iu4HOMN CII0KHOCTH;

- U3y4E€HHE OCHOBHBIX KOHUENIUI MAllIMHHOTO 00Y4YE€HHS U €r0 METO/IOB;

- (GopMHpOBaHHE HABBIKOB Pa3pabOTKU MPOEKTOB, HCIOIB3YIOMINX METOIbI
MCKYCCTBEHHOT'O MHTEJUICKTA, JJISl PEIICHUs 3a7ad B 00JacTu mpodhecCHOHATBHON
TeSITEIbHOCTH;

- aHanu3 OTUYECKHX BOIMPOCOB, CBSI3aHHBIX C  HCIIOJIb30BAHUEM
UCKYCCTBEHHOI'O  MHTEJUIEKTa, BKJIKOYas  BOMNPOCHl  KOH(PUJIEHLUUATBHOCTH,
IPEIB3SATOCTU U BIMSHUA Ha OOIIECTBO.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIINHE (MOYJIIO).

Ilepeuenp GopMUPYEMBIX PpeE3yJbTAaTOB OCBOSCHHS 00pa3oBaTeIbHOMU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCHUIUIUHE (MOAYIIO):

OIIK-2 - CrocoGeH pemaTh MpodecCHOHATBHBIE 3a/1a4l ¢ MUCIOJb30BaHUEM
METO/IOB, CIIOCOOOB U CPEACTB MOJYUYEHHUsI, XpaHEHUS U NepepabOTKu H(popManuy;
UCIOJIb30BaTh MHPOPMALMOHHBIE U LIU(PPOBBIE TEXHOJOTHH B MPO(eCcCHOHATBHON
JESITEIbHOCTH ;

INK-2 - CnoocobeH mNpOBOJAUTh TEOPETHUECKUE U IKCIEPUMEHTATbHBIC
Hay4YHBI€ HUCCJIEIOBAHUS MO MOMCKY UM MPOBEPKE HOBBIX MJIEH COBEPIICHCTBOBAHUS
CPEICTB MEXaHU3AlMHU U aBTOMATH3alUU OIBEMHO-TPAHCTIOPTHBIX, CTPOUTENIbHBIX
U JIOPOKHBIX padoT.

OO6ydeHue 10 AUCHUIUIMHE (MOJYJIO) TpeArnoyiaraer, 4YTo IO €ro
pe3yapTaTam o0yuarouuiics Oyner:



3HaTh:

- KOHIIETIIIUH ¥ PUHITUIIBI pa00Thl HHG)OPMAIIMOHHBIX CUCTEM U TEXHOJIOTHI;

- 0COOCHHOCTH CHHTAKCHCa U OCHOBHBIX KOHCTPYKIIUH COBPEMEHHBIX SI3BIKOB
MIPOTPpaMMHUPOBAHUS,

- METOJBI U MOAXOABI B 00JIACTH UCKYCCTBEHHOTO MHTEIUIEKTa U MAIIMHHOTO
oOy4JeHHS;

- OCHOBHBIC 3THUECKHE BOMPOCHI U TIPOOJIEMBI, CBSI3aHHBIE C UCIIOJIb30BAHUEM
HCKYCCTBEHHOTO MHTEJUICKTA.

YMmern:

- pa3pabarpiBaTh AJITOPUTMBI JJIsI PEIICHUS 3a]1a4 Pa3IUnIHOMN CII0KHOCTH;

- 3aIpallIuBaThi aHAJIU3UPOBATh JaHHBIC B 0a3aX JaHHBIX;

- IPUMEHATh METO/bl MAITMHHOTO OOYYEHUS 1JI aHAIN3a TAaHHBIX U PEIICHUS
MPAKTUYECKUX 3a1aY;

- pa3pabarbiBaTh MPOEKTHI B 00JacCTU MpPOoQecCHOHATBLHON ACSTEILHOCTU C
MIPUMEHCHUEM TEXHOJIOTMHA UCKYCCTBEHHOTO MHTEJUIEKTA.

Baagern:

- HaBbIKaMU IIPOIPAMMHUPOBAHKS HA COBPEMEHHBIX A3BIKAX;

- YMEHUEM aHAJIM3UPOBATH U ONTHUMHU3UPOBATh AJTOPUTMBI JUIS ITOBBILICHUS
ux 3QPEeKTUBHOCTY;

- HaBbIKaMH paboThI ¢ 6a3aMU TaHHBIX;

- HaBbIKAMU PEIICHUs MPAKTUYECKUX 3a/ady B 00JACTH MPOQPEeCCHOHAIBHON
NEeATEIbHOCTH C IPUMEHEHNEM HCKYCCTBEHHOTO MHTEIIJIEKTA.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIMHBI (MOIYJIA).

OOmiast TPyAOEMKOCTh JUCHUUILIMHBI (MOJyJisi) cocTaBisier 7 3.e. (252
aKaJIeMUICCKHX yaca(oB).

3.2. O0wvem mucuurinHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOydarommxcss € M[EJarorM4YecCKUMH  padOTHUKaAaMU U (WIKM)  JHIAMH,
MPUBJIEKAEMbBIMHU K peaau3alii 00pa30oBaTEIbHONW MPOrpaMMbl Ha UHBIX YCIIOBUSX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonnuecTso yacos
Tun yaeOHBIX 3aHIATHI Cemectp
Bcero

Nel Ne2

KonrakTHas paboTa Ipu NpoBeleHUN YUeOHBIX 3aHATHI (BCEro): 144 64 80
B TtoMm uncne:

3aHATHSA JIEKITMOHHOTO THITA 64 32 32

3aHATHSI CEMHUHAPCKOTO THIIA 80 32 48




3.3. O0ObeM AMCHUIUIMHBI (MOJYJsi) B (OpMe CaMOCTOSTENbHON paboThI
oOyyarommxcsi, a Takke B ((opMe KOHTAKTHOM pabOThl 0O0ydYaronuxcs ¢
NeIarorndecKUMU pabOTHUKAMH | (WJIH) JIUIIAMH, TTPUBJICKACMBIMU K peaH3aIin
o0pa3oBaTeNpbHOM  TPOrpaMMbl HA  HHBIX  YCJIOBHMSIX, TMPU  MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu cocrapisieT 108 akageMuueckux yaca (0OB).

3.4. IIpu oOy4eHHH MO UHIWBHIyAIbHOMY y4€OHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOYYeHUH, 00BhEM IUCHMIUIMHBI (MOIYJISI) MOXKET OBITh pPeaTn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takke B ¢popme
KOHTAKTHOM paboThl OOyYaromUXCA C TEJarorMuyecCKuMU paOOTHUKAMU M (WJIH)
JMIIAMH, TIPUBIIEKAEMBIMH K peanu3alii 00pa3oBaTENIbHON MPOTrpaMMbl HA HHBIX
YCIIOBUSIX, TIPH MPOBEICHUHU POMEXKYTOUHOM aTTECTAIINH.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC
/11

1 |OcHoBHI si3bIKa IporpamMmMupoBanust Python

PaCCManI/IBaeMLIG BOIPOCHI:

- Ponp s3p1ka Python B mHXKEHEPHOM M HAYYHOM MPOTPAMMHPOBAHUH.

- Ocobennoctu s361ka Python, ocHOBEI cHHTaKcHCa, cpenia pa3padoTKH.

- OTHYecKHe acTeKThl IPOrPaMMHUPOBAHUS: HHTEIUIEKTyalbHast COOCTBEHHOCTh Ha KOJ.

2 ba3oBbIi CHHTaKCHC. BBOI[ U BBIBOJA JaHHBIX, TUIIBI JAHHBIX, 0a30BbIe MAaTEMATUUECKHE
onepanun

PaccmarpuBaembie BOIPOCHL:

- ®yskuuu print() u input(). PopMaTHPOBaHHEII TEKCT.

- ®ynknws type(). Tumsl 7aHHBIX ¥ IpeoOpa3oBaHKe THUIIOB.

- Berpoennbie MaTeMaTHUeCKHE ONIEPALIUHL.

3 |®ynkuuu B Python
PaccmarpuBaembie BOIPOCHL:

- OYHKIMK B IPOTPaMMHUPOBAHUH.
- Cunrakcuc def n lambda.

- ApryMeHTHI (yHKIHH.

- VIMeHOBaHHbIE apI'yMEHTBI.

4  Mopaynu B Python

PaccmaTpuBaemble BOIIPOCHI:

- Konnenuus monynei.

- Moayine math.

- YcTaHoBKa MOAynel ¢ oMOIIbIo pip install.

5 |[dexomMmo3uius
PaccmarpuBaemble BOIPOCHI:

- [lonsiTHE NEKOMITO3UIINH.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
- HpI/IMeHCHI/Ie JCKOMITIO3UIIUU JIsT pCH.ICHI/I}I I/IH)KCHepHBIX 3aaa4v.
- HOTaHI/II/I HaMMCHOBAHU NEPCMCHHBIX.
6 |YcnoBHble onepatopsl. PaboTa ¢ HCKITIOUSHUSIMU

PaccmaTpuBaemble BOIIPOCHI:

- bynesa noruka.

- YcnoBHsle onepaTtopsl B Python.

- Pabora ¢ ucxmrouennsamu. Try u except.

CHucky u ITHUKIIBI. bazoBrie moHgITHSA
PaccmaTpuBaembie BOIPOCH:

- Criucku B Python. OcHOBHO¥ cHHTaKcHC.

- Hukast ¢ for u while.

- Pabota co crirckamu npy MOMOIIY LIUKJIOB.

Cnucku v nukiel. [IpogBUHYTHIN YpOBEHb
PaccmaTpuBaemble BOTIPOCH:

- Cpe3bl.

- Oysakuums map().

- Oynkuus filter().

OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MporpaMMupoBanus. I 'paduueckuii naTEepdeiic
PaccmarpuBaeMble BOIIPOCHL:

- [ToHsATHE KIAaCCOB.

- Knaccwl u rpadmueckuii uHTepdeiic.

- Hacnenosanue.

10

JonomHuTeapHbIe MOYIN IS co3aanus mHxkeHepHoro [10
PaccmarpuBaeMble BOIIPOCHL:

- Monyns time.

- With u pabora c daiimamu.

- [IponBuHyTas paboTa co CTpOKaMHu.

11

Co3nanue rpaduueckoro uHTEpdeiica
PaccmarpuBaembie BOIIPOCHL:

- Mactpymentst 1uist cozpanust GUIL.

- 3arpyska GUI B Python.

- [Mopkmouenne GyHKITHI.

12

OcHosbl si3b1ka C/C++ 1 pabotsl ¢ Arduino
PaccmaTpuBaemble BOTIPOCHI:

- OcHoBbI Arduino.

- PazpaboTtka nporpamm Ha Arduino st cOopa MoKa3aHui TaTYUKOB.
- [lepenaua naHHBIX Ha KOMIIBIOTEp Mpu oMoy Serial().

13

B3aumoneiictsue Python ¢ npyrumu s3pikaMu mporpaMMUpOBaHUS
PaccmarpuBaeMblie BOpOCHL:

- ApxutexTypa coBpeMeHHbIX [T pemennit.

- API.

- JSON.

14

ApPXHUTEKTYpa MPUIOKEHUN
PaccmarpuBaemble BOIPOCHI:

- OCHOBHOM ITOTOK MPUIOKEHHS.
- [onsatue coOpITHS.

- Bunpr okoH.

15

NurtepueT Bemen

PaccmarpuBaembie BOIPOCHI:
- Cucrema OSI.




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

/1
- [IpoTokos! Iepeadn TaHHBIX.
- ApPXHTEKTYpa BeO-TIPUIIOKECHUH.
16 |CymectByromue npoosemsl co3aanus [10 nmpu momomu Python

PaccmaTpuBaemble BOIIPOCHI:

- GIL.

- Kpoccrumarpopmennocts u Linux Astra.

- [Ipo6iemMbl yHUBEpCATbHBIX A3BIKOB IPOTrPaMMHUPOBAHHSL.

17

Python 1715t HayYHBIX BBIYHCICHUI

PaccMaTpuBaembie BOIPOCH:

- [IpoGnema BCTpOEHHBIX THIOB JaHHBIX B Python.

- Bubnuoteka numpy.

- Cioco0bl co3/1aHus, COXPAHECHUS U 3arpy3KH MaCCHBOB B nUMpY.

18

Marematuueckue Oorcpanr B numpy
PaccmaTpuBaemble BOTIPOCH:

- [Ipumenenne GpyHKINU K MaccuBy.

- Onepanuy HaJl MaTPUIIAMH.

- HaxoxxneHust kopHell ypaBHEHUI.

19

O6paboTKka MacCHBOB B numpy
PaCCManHBaeMLIe BOIIPOCHI:

- Cpe3bl.

- OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHUKH.
- Pabora ¢ MHOTOMEPHBIMU MacCHBaMH.

20

Busyanu3zanus pe3yabTaToB S3KCIIEPUMEHTOB ITpH oMol Python
PaccmarpuBaeMble BOIIPOCHL:

- bubnmorexa matplotlib.

- Buner rpadukoB.

- AHuMupoBaHue rpa)uKoB.

21

O0paboTka pe3ynbTaToOB IKCIEPUMEHTOB ¢ ToMoIb0 Python
PaccmarpuBaembie BOIIPOCHL:

- QuubTpalus U CriaakKuBaHUe JaHHBIX.

- CnexTpaJibHbIM aHaIHu3.

- VlHTeprionsiuums 1 3KCTPanoIsys JaHHbIX.

22

AnbTepHAaTUBHBIE CITIOCOOBI HAYYHBIX BHIYMCICHHU I
PaccMaTpuBaembie BOIPOCH:

- bubnnoreka sympy.

- MathCad u oTeuecTBEHHBIE aHAIOTH.

- OCHOBLI BI)I‘-II/ICJ'ICHI/Iﬁ HpI/I IIOMOIIIU I/IHTepaKTI/IBHI)IX ,E[OKyMeHTOB.

23

Pa60Ta C UHTCPAKTUBHBIMH JOKYMCHTAMU
PaccmarpuBaeMbie BOIPOCHI:

- Pemenne ypaBuenuii npu nomoutn MathCad.

- Pabora ¢ matpumiamu B MathCad.

- CnokHble MaTeMaTnueckue Berurciienns B MathCad.

24

[TporpammupoBanue B MathCad
PaccmarpuBaemble BOIPOCHI:

- Bimsyanmuzanus nanasix mpu nomory MathCad.
- Ycnosaele onepatopsl B MathCad.

- ket 8 MathCad.

25

OCHOBBI MaIIMHHOTO O0y4YEHUs
PaCCManI/IBaCMLIC BOIIPOCHI:
- OCHOBBI KOHICHIUN UICKYCCTBECHHOI'O MHTCJUICKTA.




/o

TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- OmnpeneneHre MalInHHOTO O0YICHUS.
- ApPXHMTEKTypa MalIUHHOT'O O0YyUYCeHHSI.

26

Peanuzanus npocTedmx METOI0B MAalIMHHOTO 00y4deHus mpu rmomotnu Python
PaccmarpuBaeMbie BOIPOCHI:

- bubauoreka Scikit-Learn.

- [Ipencrasnenne nanubx B Scikit-Learn.

- Marpuia npu3HakoB U 1I€JIEBOI MACCUB.

27

Crioco0Ob1 00ydeHusI HeHPOHHBIX CeTer

PaccmarpuBaeMble BOIIPOCHI:

- O6yuenue ¢ yuureneM. [Ipoctas nmuneliHas perpeccus.

- O0yuenue 6e3 yuntens. Kiaccndukanus Habopa JaHHBIX.

- [IpuMeHeHne METOJOB MAIIMHHOTO O0Y4YEHHMS I aHaIn3a PYKOIHCHBIX UMD.

28

OCHOBBI TEXHHYECKOT'O 3pCHUA
PaccmarpuBaeMble BOIIPOCHL:

- [Ipencraenenue GpoTo ¥ BUIEO JaHHEIX B KOMITBIOTEPE.
- bubnmmorexa OpenCV.

- [IpenBaputensHas 06paboTka H300pasKeHUIHA.

29 |bubnmoteku At OBICTPOTrO MPOTOTUITMPOBAHHS CUCTEM KOMITBIOTEPHOTO 3pEHUS
PaccmarpuBaeMble BOIIPOCHL:
- CBepTOYHbIE HEHPOHHBIE CETH.
- OcHoBslI Keras.
- Knaccudukanus u3obpaxenuii npu momoinu Keras.
30 |ApXHUTEKTypa CHCTEM C MPUMEHEHUEM aBTOBOXKICHUS
PaCCManI/IBaCMLIe BOIIPOCHI:
- CTpOCHI/Ie CUCTEMBI.
- [loaroroBka JaHHBIX.
- O0ydeHure 1 MpuMeHeHUe MOJIEITH.
31 |ABTOMaTu3anus BHEIPEHUS METOIOB HCKYCCTBEHHOTO MHTEIIEKTa
PaccmarpuBaembie BOIIPOCHL:
- AutoML.
- MLOps.
- BEI30BEI 6BICTpOFO Pa3BEPThIBAHNSA HOBBIX TCXHUYCCKUX peH.IeHI/Iﬁ B I/IH(I)OpMaL[I/IOHHLIX cpeaax.
32 |[lepcnieKTUBHBIC HAIIPABJICHUS UCKYCCTBEHHOTO MHTEIUICKTA
PaCCManI/IBaeMLIC BOIIPOCHI:
- Berpoennsiit U
- U1 n undposbie ABOHHUKH.
- 'eneparuBHbI 1u3aiiH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie paOOThI
No
i HaumenoBanne 1abopatopHbIX paboT / KpaTkoe coaep:KaHue
1 |Tunel faHHBIX U IPpeoOpa3OBaHKE THUIIOB
B pesynbrate BIIOIHEHHS 1JA00PATOPHOM padOTHI CTYJEHTHI M3ydaT pa3iIMdHbIe THIIBI JaHHBIX B Python u
Hay4aTCs BBIIIOJIHATH npeo6pa3OBaHHe THIIOB, YTO IIO3BOJIUT UM Ooitee 3(1)(1)6KTI/IBHO pa6OTaTL C JaHHBbIMU.
2 |®ynknuu. IMeHOBaHHBIC apryMeHThl. AHOHUMHBIC (DYHKIINN

B pesynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI CTYACHTHI OCBOSIT CO3/IaHUE U UCTIONL30BaHNe (QYHKITHH,
BKJTIOUasi UMEHOBAHHbBIE M aHOHUMHBIE (PYHKITHH, YTO TIO3BOJIUT UM OoJiee THOKO YIPaBIATh MapaMeTpaMHu.




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

Bynesa noruka. Tumnsl ommook
B pesynbTate BhIOTHEHHS 1a00PAaTOPHON pabOTHl CTYIEHTHI H3Y4aT OCHOBBI OYJICBOW JIOTHKH M Pa3IH4YHbIE
THUIBI OIIHOOK B PythOIl, YTO IIOMOJKET UM U30€erarnr pacrnpoCTpaHCHHbIX OIIMOOK B KoOzAc.

OcobGennoctu paboTHI B cpene pa3padotku Jupyter. «Marnueckue» GyHKIMH
B pesynbTate BINOIHEHHS J1TA0OPATOPHOI paboTHI CTYIEHTHI OCBOSIT paboTy B Jupyter Notebook, Bkirouast
WCIIONIB30BaHNE «MarmdecKux» (WYHKIMH IS YIPOIIEHHS Iporecca pa3paboTKH.

Pabota c uncnamu. [IpaBuna okpyrienus. MatemaTH4ecKue onepaluu JIyIsi HHKECHEPHBIX
pacueToB

B pesynbTaTe BRINIOTHEHHA TAOOPATOPHOI pabOTHI CTYIEHTHI OCBOST PaBHiIa OKPYTJICHUS YUCENT U
OCHOBHbBIE MaTeMaTHYECKHUE OIIepPaIH, UCTIONb3yeMbIe B MHXKEHEPHBIX pacueTax ¢ UCIoyib30BaHueM Python.

OpFaHI/I3aHI/IH PE3YIbTATOB na60paT0prlx HCITBITAaHUI IIpH IIOMOIIU CITUCKOB.

Hcnonp3oBanue cioBapeit
B pesynbraTe BhIMONHEHUS Ja00paTOPHOI pabOThI CTYJEHTHI HAy4aTCsl OPraHU30BbIBATh PE3YIbTAThI
3KCHepI/IMeHTOB C UCITOJIB30BAHHUECM CIITMCKOB U CHOBapeﬁ, qTo 06J'IGF‘II/IT aHaJIn3 JaHHBIX.

MeTtoab! HIUKIOB
B pe3ynprarte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYIEHTHI H3Y4aT pa3IMdHbIC METO B IIMKIOB B Python,
YTO MIO3BOJIUT UM 3(1)(1)6KTI/IBHO O6pa6aTI>IBaTL JAHHBIC U BBIIIOJIHATH HOBTOpﬂIOH.[I/ISCH 3a4a4u.

Pabora co criuckamu IIpH IIOMOIIXU MHUKIIOB. BnosxeHHbIEe CIHMCKHU
B pesynbraTe BHIMONHEHHS Ta00pAaTOPHOM pabOThI CTYJICHTHI HAYYaTCs padOTaTh CO CIIMCKAMU U
BJIO>KEHHBIMH CITUCKAMU, UCTIONB3YSI LIUKIIBI JIJIsl MAHUTTYJISAIIUN JaHHBIMHU.

OcobenHocTu paboOTHI C [UKIAMU
B pe3ynprarte BRIMOTHEHHUS Ta00paTOPHOI pabOTHI CTYIEHTHI H3y9aT OCOOCHHOCTH PabOTHI C IMKIIAMH B
PythOIl, BKJIXO4ast ynpaBJICHUC UTCPpALIUAMHA U ONITUMHU3ALNIO TPOU3BOAUTCIIBHOCTH.

10

Hcnonb3oBanue Gpynkiwuii filter(), map(), reduce() amst paboThl co ciucKkaMu
B pesynbTate BbINOIHEHHS 1a00paTOPHON paboThl CTYIEHTHI OCBOST Hcnolib3oBanue GyHkuuii filter(), map()
u reduce() st 00pabOTKU CIMCKOB, YTO TIO3BOJIUT UM ITHCAThH 00Jice TAKOHUYHBIA U 3()(HEKTUBHBIN KO/,

11

PaboTa ¢ knaccamu
B pe3ynbrare BeIMoIHEHHS 1a00paTOPHOI pabOThI CTYIEHTHI HAy4aTCsl CO3/1aBaTh U UCTIOIh30BaTh KJIACCHI B
Python, 9T0 O3BOHT MM peaTH30BEIBATE 00BEKTHO-OPUESHTHPOBAHHBIE ITOIXOBI B IIPOTPAMMHUPOBAHHUH.

12

Coznanne nporpammbl ¢ GUI mpu momornn moynst PyQt6
B pesynbTate BeINIOTHEHHS 1a00paTOPHOH pabOThI CTYJEHTHI OCBOSIT CO3/IaHNE rpapUIecKuX
noJb3oBatenbekux naTepdeiicoB (GUI) ¢ ucmonszoBanuneM monyns PyQt6.

13

OcHoBsI paboTsl ¢ PyQt6
B pesynbrare BeIMOIHEHHS Ta00PaTOPHOIN pabOThI CTYAEHTHI H3ydaT OCHOBHBIE KOMIIOHEHTHI PyQt6 u ux
WCIIOJIB30BaHHE IS CO3JaHNUS UHTEP(EHCoB MPUIIOKECHUT.

14

O6paboTka coOBITHIA
B pe3ynprarte BRIOIHEHUS Ta00paTOPHOI pabOTHI CTYIEHTHI OCBOAT 00paboTKy coObITHi B GUI-
MPUI0KEHUSIX, YTO MO3BOJIUT UM PEarupoBaTh Ha JEMCTBUS MOJIb30BATENCH.

15

ITony4yenue naHHBIX OT MUKPOKOHTpOJLIEpa U nepeaada fanHbix Ha [IK o cpenctam

MMOCJICAOBATCIIBHOT'O ITOPTa
B pesynbrare BeIMOTHEHHS Ta00PaTOPHON pabOThI CTYACHTHI HAyJaTCsl B3aUMOJCHCTBOBATH C
MHKpPOKOHTpOJLJIEpaMHu, TIoJlydasi JaHHbIe U nepefanas ux Ha [1K uepes nocnenoBarenbHbIi MOPT.

16

COB,Z[aHI/Ie IporpaMMsbl 4Jis1 MOHUTOPHHTA XOJd SKCIICPUMCEHTA IIPU IMOMOIIHU SA3bIKa PythOl’l,

ouommotexkn PyQto6, sizpika C++ u Arduino
B pesynbTaTe BRIIOIHEHHS 1Ta00PATOPHOH pabOoThl CTYIEHTHI Hay4aTcsl pa3padaTbiBaTh MPOTPAMMBI JUIs
MOHHUTOPHHI'A 3KCIIEpUMEHTOB, nHTerpupys Python, PyQt6, C++ u Arduino.

17

Hanucanue xona va C/C++ qyig Arduino
B pesynprarte BRIOTHEHUS TaOOPaTOPHOI pabOTHI CTYIEHTHI OCBOAT Hamucanue nporpamm Ha C/C++ ms




/o

HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

MHUKPOKOHTPOJUIEPOB Arduino, 9T0 MO3BOJIUT UM YIIPABIATH ANapaTHHIMA KOMIOHEHTaMU.

18

Hcnonw3zoBanue Python mist paboter ¢ Word u Excel
B pesynbTaTe BHIONHEHNUS 1a00paTOpHOIT pabOThI CTYACHTHI Hay4aTCsl HCHOIb30BaTh Python st
aBTOMAaTH3aluK padboThl ¢ JokyMeHTamMu Word u Tabmunamu Excel.

19

Ocob6ennoctu cickoB Python u maccuBoB NumPy
B pesynprarte BRIIOTHEHHUS 1a00paTOPHOI pabOTHI CTYISHTHI H3YdaT OTIIMYHS MEXKIy criuckamu Python u
MaccuBaMu NumPy, a Takke UX IPUMEHEHHUE B pa3IMYHbIX 3a1adax.

20

Hcnons3oBanue Python mist pabotsl ¢ Kommac 3D
B PE3YIbTATC BBINIOJIHCHUSA na60paTopH017I pa6OTI)I CTYACHTBI OCBOAT METOABI aBTOMAaTU3allMU TPOLECCOB B
Kommnac 3D ¢ nomonisto Python.

21

Hcnonb3zoBanue 6ubmmorekun NumPy aiis paGoThl ¢ MaccuBaMu
B pesynbTate BeITOTHEHHS 1a00paTOPHOH pabOTHI CTYJEHTHI HaydaTCsl HCTIONIb30BaTh OnOimoTeky NumPy
JUISL CO3/IaHMS ¥ MAHUITYJIALMA MHOTOMEPHBIMH MacCHBaMH.

22

O0paboTKa IKCIIEPUMEHTAILHBIX JAHHBIX C UCTOIb30BaHuEeM NumPy. AHaim3 konebaHuii

MEXaHUYECKOW CUCTEMBI ITPH MOMOIIH akcenepomerpa, Arduino u NumPy

B pesynbraTe BHIMONHEHHS Ta00paTOPHOM pabOThI CTYJACHTHI OCBOSAT 00PabOTKY IKCIIEPUMEHTAIbHBIX
JIAHHBIX, TTOJY4EHHBIX OT aKcelliepoMeTpa, Ucoib3yst NumPy s anannza konebaHui MeXaHHIeCKOH
CHCTEMBI.

23

CrnosxHble onepaliiy HajJ MaccuBamu B cpezie NumPy
B PE3YyIbTATC BBINIOJHCHUSA na60paT0pH0f/'I pa6OTLI CTYACHTBI Hay4aTCs BBIITOJIHATH CJIOKHBIC OTICpAllU HAX
MacCHuBaMiu B NumPy, BKJIIOYas arperanutro, (I)I/IHBTpaL[I/I}O 1 MaHUITYJIALWO JaHHBIMH.

24

OcHoBsl paboTsl B cpene MathCad
B pe3ynpraTte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYICHTHI OCBOSAT OCHOBHBIC pyHKINN MathCad, Bkimrogast
BBO/J q)OpMyJ'I 1 CO3JaHNEC BBIYUCIIUTCIBHBIX JOKYMCHTOB.

25

Hcnonb3oBanne MathCad a1 pemieHust MHXEHEPHbBIX 3a1a4
B pe3ysbTate BBIIOIHEHUS J1aOOPaTOPHOI pabOThI CTYICHTHI OCBOSAT HHCTpyMeHThl MathCad st pereHust
Pa3IUYHBIX WHKEHEPHBIX 3a7a4 U CO3/IaHus JOKYMEHTAIIUH.

26

Hcnonws3oBanne 6ubaroreku NumPy 1 pemeHus cucteM JTMHEWHbBIX YpaBHEHUN U

HAaXO’KJICHUsI KOPHEH ypaBHEHUHN
B pesynbTate BRITOTHEHHS 1a00pAaTOPHOH paboThl CTYJEHTHI Haydarcs puMeHaTh NumPy st pemenns
CUCTEM JIMHEHHBIX YPAaBHEHUM U HAX0XKI€HUSI KOPHEH ypaBHEHUH.

27

Hcnonws3oBanue 6ubnnorexku Pandas miist paboThl ¢ JaHHBIMU
B pesynbTate BhINOIHEHHS J1a00paTOPHOM pabOThI CTYJEHTHI Hay4aTcsl UCIOIb30BaTh OnbnuoTeky Pandas
JUTS aHaTu3a U 00pabOTKY IAHHBIX B TAOJIMYHOM opmare.

28

Hcnonws3oBanue 6ubnuorexku Matplotlib nns Buzyanuzannuu qaHHbIX
B pe3synbTaTe BBIIOMHEHHMS Ta00PAaTOPHON pabOThI CTYJEHTHI Hay4aTcs CO3/1aBaTh IpadUKH U
BU3YyaJIM3UpPOBATh JaHHBIE ¢ TToMoIkI0 Matplotlib.

29

Pemenne nuddepeHManbHpIX ypaBHEHUH npu oMoty SymPy
B pesynprarte BRIIOITHEHHUS Ta00paTOPHOIT pabOTHI CTYCHTHI OCBOST METOJIBI petieHus AuddepeHnnanbHbIX
YpaBHEHHH C MCTIONIB30BaHUEM OMOIMOTeKH SymPy.

30

Anumupoanue rpadukoB cpeactsamu Matplotlib
B pe3ynprarte BRIOTHEHHUS T1a00paTOPHOI pabOThI CTYICHTHI HAy4aTcs aHUMUPOBATh IPaUKU C TOMOIIBIO
Matplotlib, yTo N03BONUT UM BU3yaNU3UPOBATH JUHAMUYECKUE IPOLIECCHI.

31

Mopnynu SymPy 11t HH)KEHEPHBIX pacyeToB
B pesynbTate BIOIHEHHS TA0OPATOPHOM pabOTHI CTYJIEHTHI H3ydaT NpUMEHeHHne Moryinel SymPy s
peuICHU MHXXCHEPHBIX 3a1a4 U pacd€TOB.

32

Apxutextypa IIOT (Industrial Internet of Things)

B pe3ynbrare BHIMOTHEHHS Ta00PATOPHON pabOThI CTYACHTHI 03HAKOMSATCS ¢ OCHOBaMH apxXuTekTypsl [IOT,
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n/n
BKITIOYAst IPHUHIIHIIEI ITOAKIFOYECHHUS YCTPOUCTB M 00paOOTKH JaHHBIX B IPOMBIIIICHHOCTH.
[IpakTueckue 3aHATHS
Ne .
/ TemaTnka npakTHUECKUX 3aHATHI/KpAaTKOe ColepKaHHue
n/n
1 |OcHOBBI HanMcaHUs MporpamMm npu nomoiu Python

B pesynbTate BBITOTHEHHUS NPAKTHIECKOTO 3aIaHUs CTYJCHTHI OCBOST 0a30BbIE KOHIIETIIINU
nporpamMMmupoBanust Ha Python, Bkmodast cHHTakcHC, CTPYKTYpPy IIPOTPaMMBbI U BBITOJHEHHE MPOCTHIX 3a/1a4.

Opranu3zaius Koja npyu UCIoIb30BaHUH (PYHKUIUN U MOy et
B PE3YAbTATC BBIMIOJTHCHUSA NPAKTUYCCKOT'O 3aJaHUs CTYACHTBI HAy4aTCA CTPYKTYPHUPOBATH KO/ C IOMOIIBIO
(l)yHKIII/Iﬁ u MOHyﬂeﬁ, YTO HNOBBICUT YUTACMOCTb U TOBTOPHOEC UCIIOJIB30BaHUC KOA.

Hcnonb30BaHue YCIOBHBIX OmeparopoB. PaboTta ¢ uCKIIOUeHUSIMH

B PE3yIbTATC BBIMIOJIHCHHUS NPAKTUYCCKOT'O 3aJaHUs CTYACHTBI HAy4aTCA UCIIOJIb30BaTh YCIIOBHbBIC
OICPATOPLI AJIA YIIPABJICHUA IIOTOKOM BBIIIOJTHCHUSA IPOTrPAMMBI 1 06pa6aTLIBaTL HUCKIHOYCHUA I
IOBBIIICHHUA HAACKHOCTH KOAA.

Hanucanue nporpamMmm Jisd HpOCTCﬁIlIPIX HH)XCHCPHBIX PAaCYCTOB
B pesynbraTe BHINONHEHHS IPAKTUYECKOTO 3aJaHUs CTYACHTHI HaydaTcs pa3padaThiBaTh MIPOrPaMMBbl LIS
BBITIOJIHEHYSI IPOCTEUIINX UHKECHEPHBIX PACYCTOB, IIPUMEHS MaTEMaTUUECKUE METO/BL.

[Tpumenenue s3pika Python mist 06paboTku JaHHBIX Ta00OPATOPHBIX UCIIBITAHUN C YIETOM

JOBCPUTCIBHOI'O MHTCPBAJIa
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHTbI HAy4aTCA O6pa6aTHBaTL JaHHBIC HCTIBITAaHUN
C UCIIOJIb30BAHUEM PythOIl, YUYUTBIBAsA JOBCPUTCIIbHBIC HHTCPBAJIbI UIS1 dHAJIN3a PE3YJIbTATOB.

Opranu3zanys pe3yabTaToB Ja00PATOPHBIX UCIIBITAHUN IIPU ITOMOIIH CIIUCKOB.

Hcnonw3oBanue cioBapeu
B pe3ynLTaTe BBIITOJIHCHUA HpaKTI/I‘IeCKOFO 3a1aHUs CTyI[eHTI:-I Hay‘-IaTCSI OpFaHI/ISOBLIBaTI: pe3yJ'H)TaTI>I
3KCHepI/IMeHTOB C UCITIOJB30BAaHUEM CIIMCKOB U CHOBapeﬁ, qTO 06J’ICF‘II/IT aHaJIn3 JaHHBbIX.

Pab6oTa co crickaMu ITpU IMMOMOIIHN MUKIIOB. BroxxeHHbIE CIIMCKH
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUYCCKOT'O 3aJaHUsl CTYACHTbI HAy4aTCA pa60TaTL CO CIIMCKaMHu "1
BJIO’KCHHBIMH CIIMCKAMMU, UCITIOJIb3Yy HUKJIbL JJISI MAHUITYJIAIIUNA JaHHBIMH.

Hcnonws3zoBanue ¢pynkuuii filter(), map(), reduce() anst paboThl co cIMCKaMu

B pe3ynbTaTe BINOIHEHHS PAKTUYECKOTI0 3a/IaHUs CTYJICHTBI OCBOSIT UCTIONIb30BaHKue GpyHKImi filter(),
map() u reduce() st 00pabOTKU CIHUCKOB, YTO MTO3BOJIUT UM IHCATh 00JICe TAKOHUYHBINA U 3 (HEKTUBHBIN
KO,

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

/o

Bun camocrositensHoOM paboTh

[ToaroroBka k 1abopaTopHbIM paboTam.

W3y4eHne AOMOIHUTENBHON JIUTEPATYPHI.

[TonaroroBka K KOHTPOJBHOM paboTe.

IToaroroBka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

gl B W N

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUCHb TEM KOHTPOJIbHBIX padoT




KonTponbnas padora Nel
Yacts 1: TeopeTnueckre BOIPOCHI
1. Ponp s3pika Python B nH)XeHEpHOM M HAYYHOM IPOrPaMMHUPOBAHUU.

- Onumure, moyemy Python cran momynspHbIM B HaydHOM COOOINECTBE U
cpeny HWHXKeHepoB. [IpuBemuTe NpuMepbl OWOJIMOTEK, HCIOJIB3YEMBIX B 3THX
001acTsX.

2. DTHYECKHE aCTIeKThI TPOrPaMMHUPOBAHHSI.

- Kakue OCHOBHBIE 53THYECKHME NPUHLUIBI JOJDKHBI COONIONATBCA MpU
pa3zpaboTke mnporpaMMHOro obecrneueHus? KakoBbl NOCIEACTBUA HapyLICHUS
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH Ha KOA?

3. KoHuenuus Moaynen.

- OObsicHuTe, 4TO Takoe Moaynu B Python m kak OHM moOMOrarT B
opraHu3anuu kKoja. [Ipuseaure mpumep UCIIOIb30BaHUS CTAHAAPTHOTO MOIYJIS.
Yacts 2: [IpakTuueckue 3a1auu

1. ba30BEIil CHHTAKCUC U THUIIHI TaHHBIX.

- Hammmure nporpammy, KOoTopas 3alpalidBacT y I0JIb30BATEld JBa YUCIIA,
BBIIIOJIHACT HAJl HUMU CII0KEHUE, BBIYUTAHUE, YMHOKEHHUE U JCIICHUE, U BBIBOJIUT
pE3yNbTATHI HA DKPaH.

2. OyHKIWH.

- Coszpaiite ¢ynkuuto calculate area(radius), koTopas TPUHHMAET pPaJaNyC
Kpyra ¥ BO3BpallaeT €ro Iiomnaab. Vcrnonb3yiTe BCTPOCHHBIE MaTEMaTHYECKUE
OTIepalluu.

3. YcnoBHbIe oniepaTopbl U paboTa ¢ UCKITIOYEHUSIMHU.

- Hanuimwute nporpamMmmy, KOTopasi IpUHUMAET 11€JI0€ YKCIIO OT MOJIb30BaTEs
U TIPOBEPSET, ABJSCTCS JIM OHO YCTHBIM MU HedeTHhIM. OOpaboTaliTe BO3MOKHBIC
HCKJIIOUEHHUS MPU BBOJIC TaHHBIX.

4. CIINCKH U ITUKJIBI.

- Co3paiite crimcok 3 10 ciaydaiHbIX 1enbIX yucen. Mcmonp3yiite muki for
JUIS1 BBIYUCJIEHUS CYMMBI BCEX 3JIEMEHTOB CIIMCKA U BBIBOJA pE3yJibTaTa.
5. Cpe3sl u dpynkuun map() u filter().

- Hanummre mporpamMmy, KOTopasi co3/1aeT CIMCOK KBaJApaToB 4uces oT 1 10
20 ¢ wucnonp3oBanueMm ¢yHkuuu map(). 3arem wucnoas3yite filter(), 4TOOBI
OCTaBUTh TOJBKO YETHBIEC KBAAPATHI.

Yacts 3: [IpoiBUHYTBIE TEMBI

1. OcuoBrr OOII.



- Onpenenute kiacc Car ¢ arpuOyramu make, model u year. Co3naiite meton,
KOTOPBIM BRIBOAUT MH(MOpMaluio o MamuHe B hopmare: "Mapka: {make}, Monenb:
{model}, I'ox: {year}".

2. PabGora c daiinamu.

- Hanmmwmrte mnporpammy, KOTOpas 3alUChIBAa€T TEKCT B (a1 U 3aTeMm
CUUTBIBAET €ro 0OPaTHO, BBIBOJS HA SKPaH.
3. Unrepner Bemeit (IoT).

- O0bscaute, kak Python MoxeT wucmonp30BaThes A B3aHMMOJCHCTBHS C
ycrpoiictBamu [oT. [IpuBeaute npumep ucnonbp3oBaHust OUOIMOTEKU I paObOTHI €
JaTYUKAMMU.

Yacts 4: Borpocsl Ha TOHUMaHUE aPXUTEKTYPBI

1. Apxurektypa coBpeMeHHbIX [T pemenui.

- Yro Takoe API u Kak OH HCHOJIB3yeTCS B COBPEMEHHBIX IPUIOKECHUAX?
[TpuBenute npumep.
2. IIpo6nemsr cozpanus 110 npu nomormu Python.

- O6cymute mpobsmemy GIL (Global Interpreter Lock) u ee BnusHue Ha
MHOTronoTo4yHOCTh B Python.
KontposnbHas padota Ne2

Yactsp 1: TeopeTnueckrue BOIpoCkl
1. [IpoOGseMbl BCTPOEHHBIX TUIIOB JaHHBIX B Python.

- OnuimTe OCHOBHBIE OIPaHUYEHHsS] BCTPOEHHBIX TUIOB JaHHbIX B Python
IpU  BBINOJHEHWM  HAyyHbIX  BbluMcieHuil. Kak 310  BiMser  Ha
IIPOU3BOIUTEIIBHOCTD?

2. bubmuorexka NumPy.

- OOBsicHUTE, KaKue MperuMyIlecTBa npeaoctabiser oubmuoreka NumPy mo
CPaBHEHUIO C BCTPOCHHBIMH TUTIaMH JaHHBIX Python.
3. Co3nanue, coOXpaHeHUE U 3arpy3ka MaccuBoB B NumPy.

- Ilepeuncnure paznuyHbie crocoObl co3aanus MaccuBoB B NumPy. Kak
MO>KHO COXPAHUTh U 3arpy3UTh MAaCCUBBI?
4. Matematuueckue onepanuu B NumPy.

- Kakune onepanum MOXHO BBINOJHATH HaJ MaccuBamu B NumPy? [Ipuseaure
MIPUMEPBI.

5. ®yukuuu B NumPy.

- Kakx moxHO mpumensts ¢yHkumu kK maccuBam B NumPy? IlpuBemute

MIpUMeEP UCIOIb30BaHUs (PYHKIIUH.
Yacts 2: [IpakTuueckue 3a1auu



1. Co3manue u paboTa ¢ MaCCUBAMH.

- Cospaiite omHomepHbii MaccuB U3 10 cioydaiinbix yucen ot 0 mo 100.
Briuncnure cpenHee 3HAYEHUE, CTAHAAPTHOE OTKIOHEHHWE U MEIUaHy STOro
MacCHBa.

2. Onepauuy HaJ MaTPHULIAMH.

- Co3paiite 1Be MaTpuibl (2X2) ¢ MPOU3BOJIBHBIMU 3HAYEHUSIMU U BBIIIOJIHUTE
UX CJIO’KEHHUE, BBIYUTAHUE U YMHOKEHUE.
3. HaxoxneHne KOpHEN ypaBHEHUM.

- Ucnone3ys 6ubamoreky NumPy, HaliiuTe KOpHU ypaBHEHUSA X2 - 5X + 6 =

4. O6paboTKa MaCCMBOB C TTIOMOIIBIO CPE30B.

- Coznaiite MaccuB u3 20 DJIEMEHTOB W WU3BJIEKUTE W3 HETO DJIEMEHTHI C
YETHBIMU UHIEKCAMH.
5. Pabora ¢ MHOrOMEpHBIMU MaCCHBaAMH.

- Co3paiite TpexmepHblil MaccuB (2x3x4) U BeIBEAUTE €ro Gopmy, a Takxke
CYMMY BCEX AJIEMEHTOB.
Yacte 3: Busyanuzanus pe3yabTaToB SKCIIEPUMEHTOB

1. bubnmotexa Matplotlib.

- OOpsacHHTE, KaKk HCNOJb30BaTh OuOIMoreky Matplotlib nns moctpoenus
npocrtoro rpaduka pyHkuuu y = X2 Ha uarepnaie ot -10 go 10.
2. Buasl rpadukos.

- Ilepeuncnute ocHOBHBIE BUABI TpaduKoB, JocTynHbie B Matplotlib, u
OIUIINTE, B KAKMX CIyYasiX UX Jy4IIe UCIOJIb30BaTh.
3. AHUMHpOBaHUE TpaUKOB.

- Hanummre xonm 1j1si co3gaHusi aHUMAllMU CUHYCOWJIbI, U3MEHSIOMIEHCS BO
BpPEMEHU.
Yacts 4: O6paboTka pe3ynbTaTOB SKCIEPUMEHTOB

1. ®unpTpanus U CriaaXUBaHUE TaHHBIX.

- Hcnone3ys NumPy, co3pmaiite mMacCuB C IIyMOM M IPUMEHUTE METOJ
CriaXMBaHMsl (HapUMeEp, CKOJIb3SIEE CPEIHEE).
2. CrexTpaibHbIi aHAIU3.

- IlpoBenute CHEKTpaJIbHBIM aHaIW3 MPOCTOTO CHUTHAIA (HAmpuMmep,
CUHYyCOUbI) ¢ ucnosibzoBanueM bIID (6ricTporo npeobpazoBanus Dypoe).
3. IHTepnoauus U SKCTPANOISLNS TaHHBIX.

- Hcnonb3yiite 6ubnuorexky SciPy st MHTEpHONSIUMM JAHHBIX HAa OCHOBE
3aJIaHHBIX TOYEK.



Yactp 5: AnbTepHATUBHBIE CTIOCOOBI HAYYHBIX BBIYHUCICHHMA
1. bubnuorexa SymPy.

- Onummre, kak OubOmMoreka SymPy MoOXXeT OBITh HCIONb30BaHA IS
CUMBOJIMYECKUX BBIUHUCICHUN U PELLICHUS YPaBHEHUI.
2. HTEepakTUBHBIE JOKYMEHTHI.

- OOBsicHUTE, KaK MHTEPAKTUBHBIC TOKYMEHTHI MOTYT OBITh MCHOJIH30BaHBI
JUISl pELIEHUSI MAaTEMAaTUYECKHX 3a/1ay.
Yacts 6: OCHOBBI MAllIMHHOTO O0y4Y€HHUS

1. OCHOBBI KOHIEMIMU UCKYCCTBEHHOI'O MHTEJUICKTA.
- Onpenenute UCKYyCCTBEHHBIM MHTEIUIEKT M €T0 OCHOBHBIE COCTABIISIOIIIHE.
2. OnpeneneHyre MallMHHOTO 00YYEeHHUSI.

- Uto Takoe MamMHHOE OOYy4Y€HHE M KaK OHO CBSI3aHO C HMCKYCCTBEHHBIM
UHTEJUIEKTOM?
3. ApXUTEKTypa MAIlIMHHOTO 00Yy4YeHUS.

- OnumuTe OCHOBHBIE KOMIIOHEHTBI apXUTEKTYPhl MAILIMHHOTO O0yUYEHUSI.
Yacts 7: Peanuzanus METOJI0B MAaIMHHOTO 00y4eHHus ¢ momoibio Python
1. bubnuoreka Scikit-Learn.

- Kak ucnonb3oBate 6ubmmoteky Scikit-Learn g kinaccupukauuu JaHHBIX ?
[TpuBenuTe npumep.

2. MaTpunia npu3HaKOB U LI€JIEBO MacCHUB.

- OObBsAcHUTE TOHATHS '"Marpuua npu3zHakoB" u '"lLeneBod wmaccuB" B

KOHTEKCTE MAIIMHHOTO O0YYCHHUS.
3. O0yueHre HEUPOHHBIX CETEM.

- OnumuTte nporecc o0ydeHUs MPOCTONM HEUPOHHOW ceTH Ha mpuMepe
JIMHEWHOMN PETPECCUM.

5. IlepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIOJIb30BaTh IIPU
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

FJJ‘; bubnuorpaduueckoe onucanue MecTto nocryna
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yue6Hoe nocobue / 5. CTUBEHCOH ; HepeBoj ¢ (nata obpawenus: 01.09.2024). -
anrmmiickoro A. FO. I'mabko. — Mocksa : JIMK Ilpecc, | €KCT: /EKTPOHHBIN.




2021. — 238 c. — ISBN 978-5-97060-916-3.

3 | Xwmwr, K. Hayunoe nporpammupoBanue Ha Python / K. | https://e.lanbook.com/book/241031
Xwuut ; nepeBoj ¢ anraumiickoro A. B. CHactuna. — (mata obpamenmus: 01.09.2024). -
Mocksa : IMK IIpecc, 2021. — 646 ¢c. — ISBN 978-5- | TEKCT: d/ICKTPOHHbIH.
97060-914-9.

4 | bop3ynos, C. B. Anre6pa u reometpusi ¢ mpumepamu Ha | https://e.lanbook.com/book/202154
Python / C. B. Bopsynos, C. JI. Kypranmua. — 3-e n3n., | (#ara obpamenus: 01.09.2024). -
crep. — Cankr-IlerepOypr : Jlans, 2022. — 444 ¢. — Teker: 21eKTPOHHBIH.

ISBN 978-5-8114-9980-9.

5 Makkunny, Y. Python u ananus nanssix / Y. Makkuanu | https:/e.lanbook.com/book/131721
; TIepeBo/1 ¢ aHruiickoro A. A. ClIMHKUHA. — 2-0€ (nata obpamenus: 01.09.2024). -
u3 ., ucrp. u gorn. — Mocksa : JIMK Ilpecc, 2020. — TekeT: 57eKTPOHHBIH.

540 c¢. — ISBN 978-5-97060-590-5.

6 | 3axmsxos, I1. B. Mndopmaruka : yuebnuk / I1. B. https://e.lanbook.com/book/241034
3aknsakoB. — 5-e u3a. — Mocksa : JIMK Ilpecc, 2021. | (mata odpamenus: 01.09.2024). -
— 750 c. — ISBN 978-5-97060-921-7. TexcT: 3MeKTPOHHEIH.

7 S3es, B. A. Uncnennsie metoabl B Mathcad : yueOHOe https://e.lanbook.com/book/200381
noco6ue s By30B / B. A. S3es, U. Jlykpanenko, C.. — | (nara obpamenus: 01.09.2024). -
Cankr-IlerepOypr : Jlans, 2022. — 116 ¢. — ISBN Texct: 9neKTPOHHBIH.
978-5-8114-8757-8.

8 bananos, A. H. Mamunanoe o0yueHue u https://e.lanbook.com/book/414920
HCKYCCTBEHHBIH MHTEIUIEKT : yueOHOE ITocobue s (mara obpamenus: 01.09.2024). -
By30B / A. H. bananos. — Canxkr-IlerepOypr : Jlans, TekeT: 2NeKTPOHHBIH.

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

9 CakamoTo, M. 3aHMMAaTENbHBIA HCKYCCTBEHHBIN https://e.lanbook.com/book/314885
uHTeexT. Manra / M. CakaMoTo ; IepeBojL ¢ (nara obparenus: 25.09.2024). -
smnonckoro C. JI. ITnexanosoii ; CaBaga. — MockBa : Texcr: 21IeKTPOHHBII.

JIMK Tlpecc, 2022. — 188 ¢. — ISBN 978-5-93700-
115-3.

10 | bypkos, A. MHxeHepuss MalTHHHOTO 00y4UeHus / A. https://e.lanbook.com/book/314834
BypKkoB ; mepeBoj ¢ aurnuiickoro A. A. Cnunkuna. — | (#ata obpamenms: 01.09.2024). -
Mocksa : MK TIpecc, 2022. — 306 ¢. — ISBN 978-5- | TeKCT: 2JIeKTPORHbIH.
93700-125-2.

11 | Ilapzen, b. Kpynaomacirabrnoe marmmanoe ooyuenue | https://e.lanbook.com/book/105836

BMecTe ¢ Python : yuebnoe nmocobue / b. [llapnen, JI.
Maccapon, A. bockeTTn ; mepeBos ¢ anrauiickoro A. B.
JlorynoBa. — Mocksa : JIMK Ilpecc, 2018. — 358 c.
— ISBN 978-5-97060-506-6.

(maTa obpamienus: 25.09.2024). -
TekcT: AIIeKTPOHHBIH.

6. IlepeueHb COBpPEMEHHBIX

npo¢heCCUOHATTBHBIX

0a3 [Ha”HHBIX "

MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT MCIOJB30BATHCS MPH

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).
Odummaneuerit caitt PYT (MUUAT) (https://www.miit.ru/)
Hayuno-texauueckas 6ubnuorexka PYT (MUUT) (http:/library.miit.ru)




ObpazoBarenbHas mnatgopma «tOpaiit» (https://urait.ru/)

Oo6mue nHpopMaMOHHBIE, CIIPaBOYHBIC U MMOMCKOBBIE «KoHcynpTanT [Tnrocy
(http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

«TexdkemepT» — cChIpaBOYHAsE CHUCTEMa, MPEIOCTABISIONIAs HOPMATHUBHO-
TEXHUYECKYI0, HOpMaTUBHO-TIpaBoBY0 HHpopmaruio (https://docs.cntd.ru/)

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

DnexkTpoHHO-0MOmMoTeYHas cuctema u3narenbceTBa (http://e.lanbook.com/)

OnexkTpoHHO-0MbMoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. IlepedyeHb  JUIIEH3UOHHOTO U  CBOOOJHO  PacCIpOCTPaHSIEMOIO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

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

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOJUMOM IS
OCYIIIECTBJICHHUSI 00pa30BaTEIbLHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

1. PabGoyee mecTo mpenogaBarelisi C TMEPCOHAIBHBIM KOMIIBIOTEPOM,
noakou€HHbIM K ceTssM INTERNET. IlporpamMmMmuoe obecrnieueHue i CO3TaHUS
TEKCTOBBIX M rpaUUeCKUX JOKYMEHTOB, IIPE3CHTAIUH.

2.  Cnenuanu3upoBaHHas  JICKIIMOHHAs  ayJIUTOpUs C  MYJIbTUMEIua
arnmapaTypou.

3. KoMmbroTepHblil Kjlacc Uil MPOBEAEHUSI MPAKTUYECKUX U J1a0OPATOPHBIX
3aHIATHH.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

Dx3aMeH B 1 cemectpe.
3ayet BO 2 cemecTpe.

10. OueHouHbIE MaTEpHUATIBI.

OueHouyHble MaTepualbl, IPUMEHSAEMbIE MPHU MPOBEACHUU NPOMEKYTOUYHON
aTTecTalllu, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKATbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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