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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enbro n3y4yeHUs TUCIUIUINHBI (MOJTYJIs1) SIBISIETCSI:

- (opmupoBaHue y OO0YyYalOIIMXCS YCTOMYMBOrO KOMILIEKCa 3HaHUU 00
OCHOBHBIX KOHIICTIIHMSX U MPUHIIUIIAX pa00ThI ¢ UHOOPMAITMOHHBIMU CUCTEMAaMU U
TE€XHOJIOTUSMU;

- popMHUpOBaHNE HABBIKOB Pa3padOTKU aITOPUTMOB M HAMCAHUS TTPOTPaMM
C MCMOJIb30BaHUEM COBPEMEHHBIX SI3bIKOB POTPAMMUPOBAHUS;

- (opmupoBanue ycToWuMBON 0a3pl 3HAHWUN O METOAAX W TMOAXOJAX,
HCMOJIb3YEMBIX B TEXHOJIOTUSX HCKYCCTBEHHOIO HWHTEIUICKTa, a4 TAKXE O €ro
NPUIOKEHUSIX B 001acTH MPOGECcCUOHAIBHON e TEIHHOCTH.

3amavyaMu JUCIUTUTHHBI (MOJIYJIs) SIBJISIFOTCS:

- OCBOGHHME CHHTAaKCMCa U  OCHOBHBIX  KOHCTPYKIMH  sI3bIKa
MPOrpaMMHUPOBAHUS;

- (hopMUpOBaHKME HABBIKOB CO3JaHUS M aHAJIM3a MPOCTHIX AJTOPUTMOB IS
peleHns 3a1a4 Pa3IunIHOUN CIOXKHOCTH;

- U3y4YCHUE OCHOBHBIX KOHIEMIINI MAITMHHOTO OOYUYEHHUS U €T0 METOJIOB;

- ¢opMHpOBaHKE HABBIKOB Pa3pabOTKHU MPOEKTOB, UCIOIb3YIOMUX METOJIbI
UCKYCCTBEHHOT'O MHTEIUJIEKTA, JIJIs PEIICHUs 3a/1a4d B 001acTi mpodeccuoHaIbHOM
NEATEIBbHOCTH,

- AQHAIM3 OTUYECKUX BONPOCOB, CBA3AHHBIX C  MCIIOJb30BAHUEM
HMCKYCCTBEHHOTO MHTEJUICKTa, BKJIOYAs BOMPOCHI  KOH(MUIACHIMATBLHOCTH,
MPEB3STOCTU U BIUSHUS HA OOIIIECTRO.

2. [Inanupyembie pe3ynbTaThl 00YYSHHS 1O TUCIUTIIMHE (MOYJIIO).

Ilepeuenbp (GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHHUS  00pa3oBaTENbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHuUs M0 AUCUMILTMHE (MOYIIO):

OIIK-2 - CniocobeH pemaTh mpodeccuoHaNbHbIE 33/1a4 C UCTIOJIb30BaHUEM
METOJIOB, CIIOCOOOB UM CpPEICTB IMOJIyYEHHUs, XpaHEHUS U MepepaboTKu
uH(pOpMAINU; HCIOIb30BaTh MHGOPMAIMOHHbIE U IU(GPOBBIE TEXHOJOTHH B
npo¢eCCUOHATILHON JIEATEIbHOCTH |

IIK-2 - CnocobeH mnpoBOAUTH TEOPETHUECKHUE U IKCIEPUMEHTAIbHbIC
Hay4YHBIC UCCIICIOBAHMSI 110 TIOUCKY M MPOBEPKE HOBBIX UACH COBEPIICHCTBOBAHMS
CPEICTB  MEXaHHW3allMM W  aBTOMATH3AIMH  TOJBEMHO-TPAHCIIOPTHBIX,
CTPOUTEIIBHBIX U JIOPOKHBIX PadoOT.

OO0yueHnue 1Mo JUCIUTUTHHE (MOJTYJIIO ) TIPEIITOIaraeT, 4YTo 1Mo ero pe3yJbTaTaM
oOyuyaroruiicst Oyier:



3HaTh:

- KOHIIEMIINY ¥ IPUHIIATIB pa00Thl HHPOPMAITMOHHBIX CUCTEM M TEXHOJIOTUH;

- 0COOEHHOCTH CHHTAKCHCa U OCHOBHBIX KOHCTPYKIIHI COBPEMEHHBIX SI3bIKOB
MIPOTPaMMHUPOBAHMUS;

- METO/IbI ¥ TIOJXO/bI B 00JaCTH UCKYCCTBEHHOTO MHTEJICKTA U MAIITMHHOTO
o0yueHus;

- OCHOBHBIE 3TUYECKHUE BOMIPOCHI M TPOOJIEMBI, CBSI3aHHBIC C MCIIOJIb30BAHUEM
MCKYCCTBEHHOTO MHTEIUICKTA.

Ymers:

- pa3pabaThIBaTh AJITOPUTMBI JJIS PEIICHUS 3a7a4 Pa3INIHON CIIOKHOCTH;

- 3allpallMBaThu aHAJIU3UPOBATh JaHHBIE B 0a3aX JaHHBIX;

- IPUMEHSITh METO bl MAIIMHHOTO 00YUYEHHUS )11 aHAJIu3a JaHHBIX U PEIICHUS
MPAKTUUYECKUX 3a/a4;

- pa3pabaTbIBaTh MPOCKTHI B 00JaCTH MPO(ECCHOHANBHON EATeIbHOCTH C
MPUMEHEHUEM TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTA.

Baagern:

- HaBBIKAMU TIPOTPAMMHPOBAHMS HA COBPEMEHHBIX S3BIKaX;

- YMEHUEM aHAJM3UPOBATH M ONMTUMHU3HPOBATEH AJITOPUTMBI JTSI TTOBBIIICHUS
uX 3(pPeKTUBHOCTH;

- HaBBIKaMU pabOTHI ¢ Oa3aMU JAHHBIX;

- HaBBIKAMHU PEIICHUS MPAKTUYECKHUX 3a/ad B 00JacTH mpodeccuoHaIbHOM
JESTETLHOCTH C TPUMEHEHNEM UCKYCCTBEHHOTO UHTEIUICKTA.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias TpyA0eMKOCTb JTUCIHUILUIMHBI (MOTYJIS).

OO0mast TPyJIOEMKOCTh AMCIUIUIUHBI (MOIyisl) coctaBisier 7 3.e. (252
aKaJeMHYeCKuX Jaca(oB).

3.2. O06bem guctUIUIMHBL (MOAyJsi) B (opMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MEJarorTMYecCKUMH  padOTHUKaAMU W (WIKM)  JIHUIAMH,
MPUBJICKAEMBIMHU K peanu3aiii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBHUSX,
P MIPOBEJICHUYN YUE€OHBIX 3aHITHI:

KonnuecTtso yacos
Tum yueOHBIX 3aHATHI Cemectp
Bcero

Nel Ne2

KonrakTHas paboTa Ipu npoBeleHNN yUeOHBIX 3aHATHI (BCEro): 144 64 80
B ToMm uncne:

3aHATHSA JIEKITMOHHOTO THITA 64 32 32

3aHsATHSI CEMHHAPCKOTO THIIA 80 32 48




3.3. O6peM aucHUIIMHBL (MOAYJs) B (hOpMeE CaMOCTOSITENBHOW pPadOTHI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOTHl OOyYarommxcsi C
neAarornyecKuMu pabOTHUKAMU U (WJIH) JIMIIAMU, IPUBIIEKAEMbBIMH K peaTn3aiiu
o0pa3oBaTeNbHOW MPOrpaMMbl HAa HHBIX YCJIOBUSIX, TPU  MPOBEACHUU
MPOMEKYTOUHOM aTTecTanuu coctapisier 108 akageMuyeckux 4aca (oB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY YY€OHOMY ILJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4eHHH, 00BEM AUCHUIUIMHBI (MOAYJs) MOXKET OBITh peaan30BaH
MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKXKe B opme
KOHTAKTHOM pabOThl 00Y4YaIONIMXCSl C MEJArorMuyeCKuMU pabOTHUKAMU U (WJIK)
JUIaMU, TIPUBJIEKAEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU MIPOBEJICHUU POMEKYTOUHOU aTTECTALIUH.

4. ConepxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHSA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKIHMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC
/11

1 |OcHoBbl s13b1Ka IporpamMmmupoBanus Python

PaCCManPIBaeMBIe BOIPOCHI:

- Ponp s3p1ka Python B MHXXEHEPHOM M HAYYHOM MPOTPAMMHPOBAHUH.

- OcobennoctH s361ka Python, 0cHOBEI cHHTaKcHCa, cpenia pa3padoTKH.

- DTHYECKHUE aCIeKThI NporpaMMHUpPOBAHNA: UHTCIIJICKTYaJIbHAA COOCTBEHHOCThH Ha KOI.

2 ba3oBbIi CHHTaKCHC. BBOI[ W BBIBOJA JAaHHBIX, TUIIbI JAHHBIX, 0a30BbIe MAaTEMaTHUECKHE
onepanun

PaccmarpuBaembie BOIIPOCHL:

- @ynkuuu print() u input(). DopMaTHPOBaHHEII TEKCT.

- Oynkus type(). TUIbl JaHHBIX 1 IPpeoOpa3oBaHUE TUIIOB.

- BeTpoeHHBIe MaTeMaTHYECKHE OTIEPALIUH.

3 |@ynknuu B Python
PaccmarpuBaembie BOIPOCHL:

- @yHKIUU B IPOrPaMMUPOBAaHUU.
- Cunrakcuc def u lambda.

- ApryMeHTHI (QyHKIHH.

- lIMeHOBaHHbIE apTyMEHTBHI.

4 |Moaynu B Python

PaccmaTprBaemble BOIIPOCHL:

- Konnenuus monynei.

- Moayss math.

- YcTaHoBKa MOAyNeH ¢ moMoIbo pip install.

5 |dexoMmno3umus
PaccmarpuBaembie BOIPOCHL:
- [ToHsiTHE AEKOMIIO3UIIMH.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

n/m
- HpI/IMCHeHI/Ie JCKOMITIO3UIIUU TJIs1 peH.IeHI/I}I I/IH)KCHCPHBIX 3aaa4q.
- HOTaHI/II/I HaMMCHOBAHU NECPCMCHHBIX.
6 |YcinoBHbIe oniepaTropbl. PaboTa ¢ HCKIIOYCHHSIMH

PaccmarpuBaembie BOIIPOCHL:

- bynesa noruka.

- YcnoBHbIe onepaTopsl B Python.

- Pabora ¢ ucxmrouennamu. Try u except.

Croucku ¥ HUKIbL. ba3oBele MOHATHS
PaccmaTpuBaeMble BOTIPOCHI:

- Criucku B Python. OcHOBHOM cHHTaKCHC.

- [uknst ¢ for u while.

- Pabota co crirckamu py MOMOIIH [IUKJIOB.

Cnucku v nukibl. [I[pogBUHYTHIA YPOBEHD
PaCCManI/IBaeMBIC BOIPOCHI:

- Cpessl.

- @ynxuus map().

- Oyukiws filter().

OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MpOrpaMMupoBanus. | 'paduueckuii naTepdeiic
PaccmaTrpuBaeMble BOIIPOCHI:

- ITonsATHE KIAaCCOB.

- Knaccel u rpadmueckuii nHTEpQEic.

- Hacnenosanue.

10

JonomHuTeasHbIe MOYJIN JIs co3Aanus nHxkeHepHoro 10
PaccmarpuBaeMbIe BOIIPOCHL:

- Monyns time.

- With u pabora c daiimamu.

- [IponsuHyTas pabora co CTpoKaMHu.

11

Co3nanue rpaduueckoro uHTEpdeiica
PaccmarpuBaembie BOIPOCHL:

- MacTpy™menTs! ans cozganus GUIL

- 3arpyska GUI B Python.

- [Topxmouenne GyHKIHIA.

12

OcHosbl s13b1ka C/C++ 1 pabotsl ¢ Arduino
PaccmaTpuBaemble BOIIPOCHI:

- OcHoBbl Arduino.

- Pazpabotka nporpamm Ha Arduino st cOopa Mmoka3aHuil TaTYNKOB.
- [lepeaua maHHBIX HA KOMIBIOTEp NpH oMoy Serial().

13

B3aumoneiicteue Python ¢ qpyrumu si3pikamMu IporpaMMUpOBaHUS
PaccmarpuBaeMble BOIPOCHL:

- ApxutekTypa coBpeMeHHbIX [T pemennii.

- APL.

- JSON.

14

ApXUTEKTypa MPUIOKEHUN
PaccmarpuBaembie BOIPOCHL:

- OCHOBHOM ITOTOK MPUIOKEHHS.
- [TonsiTue coOpITHS.

- Bunpr oxoH.

15

NurtepueT Bemen

PaccmarpuBaembie BONPOCHL:
- Cucrema OSI.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

n/m
- [IpoTokoJb! mepenaun TaHHBIX.
- ApPXHUTEKTypa BeO-TIPUIIOKECHUH.
16 |CymectBytromue npobaemsl cozmaanus [10 nmpu momornu Python

PaccmarpuBaembie BOIIPOCHL:

- GIL.

- Kpoccmmarpopmennocts u Linux Astra.

- [IpoGembl yHHBEPCABHBIX SI3BIKOB IPOTPaMMUPOBAHHSL.

17

Python ans Hay4HBIX BBIYHCICHUN

PaccMaTprBaeMble BOTIPOCHI:

- [IpoGiema BCTpOEHHBIX TUIOB JaHHBIX B Python.

- Bubnunoreka numpy.

- Cioco0bl co3/1aHusI, COXPAaHECHHUS U 3arpy3KH MAaCCHBOB B NUMpPY.

18

MaremaTuyeckue onepainyui B humpy
PaccmaTprBaemble BOTIPOCHI:

- [IpumeneHne GyHKINU K MacCuBy.

- Onepanuy HaJl MaTPUIIAMH.

- HaxoxxieHust KopHel ypaBHEHUI.

19

O6paboTka MacCBOB B humpy
PaccmaTrpuBaeMble BOIIPOCHI:

- Cpessl.

- OCHOBHBIE CTATUCTHYECKIE XapaKTCPUCTHKU.
- Pabora ¢ MHOTOMEpPHBIMU MacCHBaMH.

20

Busyanuzanus pe3ynbTaToB SKCIIEPUMEHTOB IpH momoru Python
PaccmarpuBaeMbIe BOIIPOCHL:

- bubnnoreka matplotlib.

- Buner rpadukoB.

- AHuMupoBaHue rpa)uKoB.

21

O0paboTka pe3yNbTaToOB SKCIEPUMEHTOB ¢ MOMOIIbI0 Python
PaccmarpuBaembie BOIPOCHL:

- OubTpalys U CriaakKuBaHHE JaHHBIX.

- CnexTpaJibHbIN aHaIHU3.

- VlHTeprionsiuus 1 3KCTpanoIsys JaHHbIX.

22

AnbTepHAaTUBHBIE CITOCOOBI HAYYHBIX BHIYMCICHHI
PaccMaTprBaeMble BOTIPOCHI:

- bubnuoreka sympy.

- MathCad u oTeuecTBEeHHBIC aHAJIOTH.

- OCHOBI)I BI)I‘-II/ICJ'ICHI/Iﬁ l'[pI/I IIOMOIIIHU I/IHTepaKTI/IBHI)IX ,E[OKyMeHTOB.

23

Pa60Ta C UHTCPAKTUBHBIMH JOKYMCHTAMU
PaccmarprBaeMbie BOTIPOCHI:

- Pemenue ypaBrenuit mpu nomoru MathCad.

- Pabora ¢ matpumiamu B MathCad.

- CnokHble MaTeMaTHueckue Berurciienus B MathCad.

24

[TporpammupoBanue B MathCad
PaccmarpuBaembie BOIPOCHL:

- Buzyanmmzanust nanusix npu nomoniu MathCad.
- YcnosHble onepatopsl B MathCad.

- [uxer 8 MathCad.

25

OCHOBBI MalIMHHOTO O0y4YEHUs
PaCCMa’I‘pHBaCMLIC BOIPOCHI:
- OCHOBBI KOHIICIIUN UCKYCCTBECHHOI'O MHTCJUICKTA.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

n/m
- OmpeneneHre MalnHHOTO 00YIEeHUS.
- ApPXHUTEKTypa MalllMHHOTO O0YYEeHHSI.
26 |Peanm3anus NpoCcTEUIIMX METOI0B MAIIMHHOTO 00y4YeHus 1pu oMoy Python

PaccmarpuBaembie BOIIPOCHL:

- bubnuoreka Scikit-Learn.

- [IpencraBnenne nanubx B Scikit-Learn.
- Martpuia npu3HakoB U 1I€JIEBOI MACCUB.

27

Crioco0Ob1 00y4eHus: HEUPOHHBIX CeTer

PaccmarprBaeMbIe BOIIPOCHL:

- OGyuenue ¢ yuuteneM. [Ipocras TuHeitHas perpeccus.

- O0yuenue 6e3 yuntens. Kiaccndukanus Habopa naHHBIX.

- [IpuMeHeHne METOJOB MAIIMHHOTO O0yUYeHHUs I aHaIN3a PYKOIHCHBIX HUMD.

28

OCHOBBI TEXHHYECKOT'O 3pCHUA
PaccmarprBaeMbIe BOIIPOCHL:

- [Ipencraenenue GoTo ¥ BUIEO JaHHEIX B KOMITBIOTEPE.
- bubmmorexa OpenCV.

- [IpenBapurensHas 06paboTka H300pasKeHIH.

29

bubnmoreku asst ObICTPOTroO MPOTOTUITMPOBAHHS CUCTEM KOMITBIOTEPHOTO 3pEHUS
PaccmaTrpuBaeMble BOIIPOCHI:

- CBepTOYHbIE HEHPOHHBIE CETH.

- OcHoBrI Keras.

- Knaccudukanus nsobpaxenuii npu nomoinu Keras.

30

ApPXUTEKTypa CUCTEM C IPUMEHEHUEM aBTOBOKJICHUS
PaccMaTprBaeMble BOTIPOCHI:

- CTpOCHHE CUCTEMBI.

- [loaroroBka AaHHBIX.

- O0OyueHHe ¥ IPUMEHEHHUE MOJICIIH.

31

ABTOMaTI/I3aI_II/I$I BHCAPCHHA METOJOB NCKYCCTBCHHOI'O MHTCIJICKTA
PaccmarpuBaembie BOIPOCHL:

- AutoML.

- MLOps.

- BbI130BBI OBICTPOTO pa3BepTHIBAHNS HOBBIX TEXHUUCCKHUX PELICHUH B MHPOPMAIIMOHHBIX CPEax.

32

HepCHeKTI/IBHLIG HaIlrpaBJICHUA UCKYCCTBCHHOT'O MHTCIIJICKTA
PaccmaTpuBaemble BOIIPOCHI:

- Berpoennsiit U

- U1 v undposbie ABOHHUKY.

- 'enepaTuBHBII 1U3aiiH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThI

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOe CoJiepKaHue

Tunsl JaHHBIX U TPE0Opa30BaHUE TUIIOB
B pesyinbrate BhINOIHEHHS 1a00PATOPHOH pabOTHI CTYJEHTHI H3ydaT pa3iIMYHbIEe THIBI JaHHBIX B Python u
Hay4aTcsl BBIIOJIHATH NpeoOpa3oBaHKe TUIIOB, YTO MO3BOJIUT UM Ooiiee 3 PeKTUBHO paboTaTh ¢ JaHHBIMU.

Oyuknun. IMeHoBaHHBIE apTyMEHThl. AHOHUMHbIE (PYHKIIUH
B pesynbTaTe BbIIOIHEHHS 1a00PATOPHOM pabOTHI CTYJEHTHI OCBOSAT CO3AAaHUE U UCIIOIb30BAHHIE




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

(yHKIMH, BKIIIOYAsi IMCHOBAHHBIC I aHOHUMHBIC (DYHKIIMH, YTO MTO3BOJIUT UM OoJiee THOKO YIIPaBIIsATh
napamMeTpamH.

bynesa noruka. Tumbl ommbox
B pesyinbTate BIOIHEHHS 1a00paTOPHON pabOTHI CTYJEHTHI H3Y4aT OCHOBBI OYJIEBOM JIOTUKH U
Ppa3JIMYHbIC TUIILI OLINOOK B PythOIl, YTO IOMOKET UM u30erath pacnpoCTpaHCHHbIX omrbOK B KozAc€.

Ocobennoctu paboThl B cpese pa3paboTku Jupyter. «Maruyeckue» QyHKIUU
B pesynbrarte BRIIOTHEHHUS Ta00paTOPHOI paboTHI CTYIEHTHI 0CBOAT paboTy B Jupyter Notebook, Bkirouas
HCIIOJIB30BaHUE «MarmdecKux» GyHKIHH U1 yIIPOLIEHH s Ipoliecca pa3padoTKu.

Pabota c uucnamu. [IpaBuna okpyrienus. MatemaTudeckue ornepaluu sl THKEHEPHBIX
pacueToB

B PE3yJIbTATC BBITIOJTHCHUSA na60paTopH0171 pa60TI>I CTYACHTBI OCBOAT ITpaBUJia OKPYIJICHUSA YUCEIT U
OCHOBHBIC MAaTCMAaTUYCCKHUC OICPallK, UCTTOJIB3YEMbIC B MHKCHCPHBIX pacye€Tax ¢ UCIIOJIb30BaAHUECM
Python.

Opranu3anus pe3yabTaToB JIA00OPATOPHBIX UCTIBITAHUHN MPU ITOMOIIH CITHCKOB.

Hcnonb3oBanue cioBapei
B pesynbrarte BRIIOIHEHUS Ta00paTOPHOI pabOTHI CTYICHTHI HAy4aTcsi OPTaHN30BEIBATh PE3YIIbTATHI
OKCIICPUMCHTOB € MCIIOJIb30BAHUCM CITMCKOB U CHOBapeﬁ, 4TO OOJErYUT aHAIN3 JaHHBIX.

MeTobl IUKIIOB
B pesynbraTe BHINONIHEHHMS J1AOOPATOPHOIT pabOTHI CTYACHTHI U3y4aT Pa3iIMYHbIe METO/IbI IMKIIOB B
Python, uTo no3BoiUT UM 3PPEeKTUBHO 00pPadOATHIBATH AaHHBIC U BHIMOIHATH IOBTOPSIIOIIMECS 3aJa4H.

Pabota co criuckamu mpu MOMOIIH IIUKIIOB. BioskeHHbIE CITUCKH
B pesynbrate BeIOTHEHHS TA00PATOPHOH pabOTHI CTYJEHTHI Hay4daTcsi padoTaTh CO CIUCKAMH 1
BIIO’KCHHBIMH CIHCKAMH, UCIIOIb3YS LUKJIBI A1 MAaHUIYJIALUH JaHHBIMH.

OcobeHHocTu paboTHI C IUKIAMU
B pesynbraTe BHIMONHEHHS Ja00pAaTOPHOM pabOThI CTYACHTHI H3yYaT OCOOCHHOCTH PabOTHI C ITUKJIAMH B
Python, BKiIrOUast ynpaBieHne UTEPALTUSIMH U ONTHMHU3ALUIO IPOU3BOAUTEIFHOCTH.

10

HcnonwszoBanue ¢pynkiwmii filter(), map(), reduce() anst paGoThl co ciucKkaMu

B pesyinbTate BbINOIHEHHS 1a00PaTOPHON pabOThl CTYJEHTHI OCBOSIT UCTIOJIb30BaHKe QyHKIMH filter(),
map() u reduce() s 00pabOTKU CIIHCKOB, YTO TIO3BOJIUT UM THCATh OoJiee TAKOHUIHBIN U d(PPEKTHBHBIH
KOJI.

11

Pabora ¢ ximaccamu
B pe3ynLTaTe BBIIIOJTHCHU A na60paTopH0f/'I pa6OTI>I CTyZ[eHTBI Hay‘IaTCSI CO3JaBaTh U UCIIOJIB30BaTh KJIACChI
B Python, 4T0 M03BONUT UM peann30BBIBATh OOBEKTHO-OPHEHTUPOBAHHBIE TOXO0/IBI B IPOTPAMMHUPOBAHHH.

12

Coznanue nporpammsl ¢ GUI mpu nomomm moxyis PyQt6
B pesybrare BBIIOIHEHUS J1aOOPaTOPHOI pabOThI CTYICHTHI OCBOST CO3aHue rpaduuecKux
nosnb3oBarensckux uaTepdeiicor (GUI) ¢ ucnonbzoBanuem moayiist PyQt6.

13

OcHoBbI paboTsl ¢ PyQt6
B pesyinbrate BINOIHEHHS 1a00PATOPHOH pabOTHI CTYJEHTHI H3y4aT OCHOBHBIE KOMIIOHEHTHI PyQt6 u nx
HUCIIOJIb30BAaHUE JId CO3JaHUuA HHTep(I)CﬁCOB HpHJ’IO)KCHHﬁ.

14

O06paboTka coObITHIT
B pesynbrare BeIMIOTHEHHS Ta00PATOPHOH pabOTHI CTYACHTHI OCBOSIT 00paboTKy cobbituii B GUI-
MPHIOKEHUAX, UTO MO3BOJIUT UM PEarupoBaTh Ha JEHCTBUS MOIb30BaTEINCH.

15

HOJIy‘{CHI/IC AAaHHBIX OT MUKPOKOHTPOJIJICpA U I€peaavda JaHHBIX Ha IIK no cpeacrBam

MMOCJICA0OBATCIIBHOI'O ITOPTa
B pesynbrate BINOTHEHHS Ta0OPATOPHOH pabOTHI CTYEHTHI HAy4aTCsl B3aMMO/ICHCTBOBATH C
MHUKPOKOHTPOJUIEpaMH, TIoJTydast JaHHbIe U repenanast ux Ha [1K gepes mocienoBarensHbIi MOPT.

16

Co3ganne mporpaMMBbI AJII MOHUTOPHHTA X012 SKCIIEPUMEHTA TIPY TIOMOIITH S3bIKa
Python, 6ubnuorexu PyQt6, sizpika C++ u Arduino
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B pesynbTate BeIOTHEHHS 1a00paTOPHOH pabOTHI CTYJEHTHI Hay4JaTcsl pa3pabaThIBaTh IIPOrPaMMBI IS
MOHHUTOPHHI'A 3KCIIEpUMEHTOB, uHTerpupys Python, PyQt6, C++ u Arduino.

17 |Haoucanue xoxa va C/C++ mist Arduino
B pesynbrate BBINOIHEHUS 1a0OPATOPHOH pabOTHI CTYJECHTHI OCBOSIT Hanucanue nporpamm Ha C/C++ s
MUKPOKOHTPOJIJICPOB Arduino, YTO MO3BOJIUT UM YHPABJATH allllapaTHbIMU KOMIIOHCHTaMU.

18 |Ucnonw3oBanue Python ms paboter ¢ Word u Excel
B pesynbraTe BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYCHTHI HaydaTcs MUCIoNb30BaTh Python mms
aBTOMaTH3anuHu paboThl ¢ nokyMeHTtamu Word u tabnmmamu Excel.

19 |OcoGennoctu criuckos Python u maccuBoB NumPy
B pesynbrate BINOIHEHHS Ta0OPATOPHOH pabOTHI CTYJCHTHI H3ydaT OTIINYMS MEX Iy ciuckamu Python n
MacCHuBaMu NumPy, a TaK)K€ UX NPUMCHCHHUEC B PA3JIMIHBIX 3aavdax.

20 |HMcnonws3zoBanue Python mist paboter ¢ Kommac 3D
B PE3yJIbTAaTC BBINIOJTHCHUA na60paT0pH0171 pa6OTBI CTYACHTHBI OCBOAT MCTOZbI aBTOMATU3ALINHU TPOLICCCOB B
Kommnac 3D ¢ momomipo Python.

21 |Hcnomws3oBanue 6ubnmorekn NumPy aiist paboThl ¢ MaccuBaMu
B pe3ynbrarte BRIOTHEHHUS TaO0OpaTOPHOI pabOTHI CTYIEHTHI HaydaTcs UCTIONB30BaTh OnOIHoTeKy NumPy
JJIA CO3JaHr U MaHUITYJIAIIMU MHOT'OMCPHBIMU MaCCHBaMU.

22 |O06paboTka SKCTIIEPUMEHTAIBHBIX JaHHBIX ¢ UCTOJIb30BaHMeM NumPy. Ananus
KoJIe0aHUN MeXaHWYeCKOW CUCTEMbI IIPU MOMOIIH akcenepoMeTrpa, Arduino u NumPy
B pesynbraTe BHIMONHEHHS Ja00pAaTOPHOM pabOThI CTYJACHTHI OCBOSAT 00PabOTKY 3KCIIEPUMEHTAIbHBIX
JAAHHBIX, MOJYYCHHBIX OT aKCCICPOMETpPA, UCIIOJIb3Y NumPy JUIA aHaJIru3a KoJIEOaHNH MEXaHUYECKOM
CHUCTCMBI.

23 |CnoxxHble onepanuy HaJ MaccuBamu B cpene NumPy
B PE3yJIbTAaTC BBINIOJTHCHUA na60paT0pH01‘/'1 pa6OTBI CTYACHTBI HAy4aTCs BBIIIOJHATH CJIOKHBIC OIICpallun
Haa MacCuBaMU B NumPy, BKJIrO4asd arperanutro, (bympraumo 1 MaHUITYJIAIOUIO TaHHBIMU.

24 |OcHoBbl paboTh! B cpeae MathCad
B pesyiibTate BbINOJIHEHHS J1a00PATOPHOM pabOThI CTYIEHThI OCBOST OCHOBHBIE PpyHKIMH MathCad,
BKJIFO4Yas BBOJ (I)OpMyJ'I " CO3JIaHUEC BBIYUCIUTEIIbHBIX TOKYMEHTOB.

25 |UcnonszoBanune MathCad s pemenns HXEHEPHBIX 3a/1a9
B pe3ynbrarte BRIOTHEHHUS Ta00paTOPHOI pabOTHI CTYIEHTHI OCBOAT HHCTpyMeHTHI MathCad st
peHIeHu pa3IMYHbIX MHKECHCPHBIX 3aa4 U CO3/1aHusA NOKYMCHTAlluU.

26 |McnonpzoBanue 6ubnuorekn NumPy i peneHns cucteM JTMHEHHbBIX YpaBHEHUH U
HAaXO0XK/J€HUs KOpHEN ypaBHEHUIN
B pesynbrare BRIIOITHEHHUS T1a60paTOPHOIT pabOThI CTYACHTHI Hay4yaTca NpuMeHITh NumPy aist pemeHus
CUCTEM JIMHENHBIX YPAaBHEHUM U HAXOXICHUSI KOPHEH ypaBHEHUI.

27 |Hcnomws3oBanue oubmorexku Pandas st paboThI ¢ JAHHBIMHU
B pesynbrarte BRIOTHEHUS Ta00paTOPHOI pabOTHI CTYIEHTHI HAyJaTCs HCIOIb30BaTh OnOMHoTeKy Pandas
JUTSL aHaTU3a U 00pa0OTKU TaHHBIX B TAOIMIHOM (opmare.

28 |HUcmomp3oBanue 6ubmmorekn Matplotlib s BU3yanu3anuy JaHHBIX
B pesynbrare BeIMOTHEHHS Ta00PATOPHON pabOTHI CTYACHTHI HAY4aTCs CO3AaBaTh rpaduku u
BU3yaJM3UPOBATh JaHHBIE ¢ MoMoIIbpio Matplotlib.

29 |Pemenue nuddepeHnnanbHbIX ypaBHEHUH pH oMoy SymPy
B pesynbrare BoIMOTHEHHS Ta00PATOPHOH pabOTHI CTYACHTHI OCBOSIT METOBI PEIICHHS
muddepeHInaNBHBIX YpaBHEHUH ¢ HCHIONIB30BaHUEM OnbaroTekn SymPy.

30 [AnumupoBanue rpadukoB cpeacTBamu Matplotlib

B pesyinbrate BhINOIHEHHS 1a00PAaTOPHON pabOTHI CTYJEHTHl Hay4aTcsl aHUMUPOBATh IPaUKH C
nomorusio Matplotlib, 4To H03BOIUT UM BH3YyaJIM3UPOBATH AMHAMUYECKHUE ITPOLIECCHI.
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31

Monynu SymPy 11 HHXEHEPHBIX pacueToB
B pesyinbrate BINOIHEHHS Ta0OPATOPHOH pabOTHI CTYJCHTHI H3ydaT NpUMEHeHHne Morysel SymPy mis
peuICHU MHXKXCHEPHBIX 3a74a4 U pacdYCTOB.

32

Apxutekrypa [IOT (Industrial Internet of Things)
B pesynbTaTe BbIIOIHEHHS 1a00PATOPHOM pabOTHI CTYEHTHI O3HAKOMSTCSA C OCHOBAMH apXUTEKTYPbI
IIOT, BKITFOYAST IPHUHITUITEI ITOAKITIOYEHUS YCTPOUCTB B 00pabOTKH JaHHBIX B MIPOMBIIIICHHOCTH.

[IpakTrueckue 3aHATHS

/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

OcHoBBI HanMcaHusl MporpaMm mpu nomouu Python

B PE3YyJIbTATC BBIMOJIHCHUSA NPAKTUYCCKOTO 3aJaHUsl CTYyJ€HTbI OCBOAT 0a3oBEIE KOHICIIINHN
MporpaMMUpOBaHUs HA PythOIl, BKJIIOYasd CUHTAKCUC, CTPYKTYPY OpOrpaMMbl U BBIIIOJIHCHUC MMPOCTHIX
3aad.

Opranu3anys Ko/a Ipy UCIIOJIb30BaHUH (DYHKITHA U MOIYJIeH
B PE3yJbTAaTC BBINIOJHCHHA NPAKTUYCCKOTO 3aJaHUs CTYACHTBI HAy4aTCsAd CTPYKTYPHUPOBATh KO C
IIOMOIOBIO (I)yHI(].[I/Iﬁ n MO,Z[yJ'Ieﬁ, YTO HNOBBICUT YUTACMOCTb U MOBTOPHOC HMCIIOJIb30BaHUC KOJA.

Hcnons3oBaHue YCJIOBHBIX OIICPATOPOB. Pabora ¢ uckimoueHUIMHU

B pe3syinbraTe BBINONHEHUS IPAKTUYECKOTO 3aJaHusl CTyACHTHI HAy4aTcs UCII0JIb30BaTh yCIOBHbIE
OTepaToOphI AJIsl YIIPABICHUsI TOTOKOM BBITIOJHEHHUS IIPOrPaMMBbI M 00padaThIBaTh HCKITFOYCHUS IS
TOBBIIICHUA HAJIC)KHOCTH KOJA.

Hanmcanue nporpamMm Ui DpOCTEHIINX MHKEHEPHBIX PacyeTOB
B PE3yJbTAaTC BBIMIOJIHCHUA NPAKTHYCCKOTO 3aJaHU CTY ACHTBI Hay4aTCs pa3pa6aTBIBaTb MNporpaMmsbl 1Jisd
BBITIOJTHCHUA HpOCTCﬁLHPIX HWHXXCHCPHBIX paCUCTOB, IPUMCHSAS MATEMATUYICCKUEC MCTOABI.

[Tpumenenue s3bika Python mist 00paboTku TaHHBIX Ta00OPATOPHBIX UCIIBITAHUM C

YUE€TOM JOBCPUTCIILHOTO NUHTECPBAJIA
B pesyiibTate BINOIHEHHS TPAKTHYECKOTO 3a/IaHUs CTYJICHTHI Hay4arcsi 00pabaThiBaTh JaHHbIE
UCTIBITaHUH ¢ ucronb3oBaHueM Python, yunuTsiBast 1oBepuTeNbHBIC HHTEPBAJIBI IS aHAIN3A PE3yIbTaTOB.

Opranu3zaiys pe3ysbTaToB Ja0OPaTOPHBIX UCIIBITAHUNA TPU MTOMOILM CIIHCKOB.

Hcnonb3oBanue cioBapei
B PE3YyJbTATC BBINIOJIHCHHUSA NPAKTUYCCKOTO 3aJaHUs CTYACHTBI Hay4aTCs OPTaHU30BbIBATH PE3YJIbTATBL
OKCIICPUMECHTOB € MCIIOJIb30BAaHUCM CITMCKOB U CHOBapeﬁ, 4TO OOJErYUT aHAIN3 JaHHBIX.

Pa6oTa co criuckamu ITpU NMMOMOIIH UKIIOB. Brnoxennsbie crincku
B pe3ynbrare BRINOTHEHUS MPAKTHYECKOTO 33JaHUS CTYIEHTHI HaydaTcst paboTaTh CO CIUCKAaMH U
BJIOKCHHBIMM CIIMCKAMHU, UCIOJIb3Y s LIUKIIbI V11 MAHUITYJISIUUA JAaHHBIMU.

UcnonwsizoBanne Gpynkiuit filter(), map(), reduce() amst paboThl cO ciuckamMu

B pesynbTaTe BBIIOIHEHHS MPAKTHYECKOr0 3aJaHus CTYJCHTHI OCBOST HCHONIb30BaHue GyHkuuii filter(),
map() u reduce() s 00padOTKU CIIUCKOB, YTO TTO3BOJIUT UM THCATh O0Jiee TAKOHUIHBIN U 3((HeKTHBHBIH
KOJ.

4.3. CamocrosiTenbHas paboTa 00yJarommxcsl.

Bun camocrosTensHO# paboThI

[ToaroToBka K 1abOpaTOpPHBIM padOTaM.

HO}IFOTOBKa K IPAKTUYCCKHUM 3aHATHAM.

[ToaroroBka Kk KOHTPOIBHOM paboTe.




4 | IloarotoBka K NpOMEKYTOYHON aTTECTALIUH.

[ToaroToBka K TeKyIleMy KOHTPOJIIO.

4.4, [IpuMepHbIH MepeueHb TeM KOHTPOJIBHBIX padoT
Kontponbshas pabota Nel

Yacts 1: Teopernueckne BOpoCk
1. Posib si3b1ka Python B MH)K€HEpPHOM M HaAyYHOM IPOrPaMMUPOBAHUU.

- Omumute, mouemy Python ctanm momymnsipHBIM B HAyYHOM COOOIIECTBE H
cpenu wHXKEHEpoB. [IpuBeauTe mpumMepsl OMOIMOTEK, HCIOIB3YEMBIX B ITHX
00J1acTsIX.

2. DTUYECKHUe acleKThl MPOrpaMMUPOBAHHS.

- Kakme OCHOBHBIE ASTHYECKHE MPHUHILMUIIBI JOJKHBI COONIOJATHCS TPHU
pa3paboTke mnporpaMmHOro obecrneueHusi? KakoBbl TOCHEACTBUS HapYIICHUS
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTHU Ha KOJ?

3. KoHuenuus mogynei.

- OOBsacHUTE, 4TO Takoe Moayiun B Python m kak oHM mTOMOrarT B
opranuzanuu kozaa. [IpuBeaure npumep UCNOJIb30BaHUSA CTAHAAPTHOTO MOIYJISI.
Yacts 2: [IpakTnueckue 3anauun

1. ba3oBbIii CHHTAKCHC U TUIIBI JaHHBIX.

- Hanuiure nporpammy, KOTopasi 3anpaiirBaeT y Mojab30BaTels ABa Yncha,
BBITIOJTHSET HAJl HUMU CJIOKEHUE, BRIYUTAHUE, YMHOKEHHUE U JIEJICHUE, U BBIBOJUT
pe3yabTaThl HAa SKPaH.

2. ®yHKIUU.

- Coznaiite ¢dyunkmuto calculate area(radius), koTopast TpUHUMAET paaUyC
Kpyra ¥ BO3BpaIaeT ero Iuiomiaas. Vcrnons3yidTe BCTpPOSHHBIE MaTEMaTHYECKHE
oTIepaIim.

3. YcioBHbIE oniepaTopbl U paboTa ¢ UCKIIOUCHUSIMU.

- Hanmmmure nporpaMmmy, KOTOpasi IpUHUMAET LEJT0€ YUCIIO OT MOJIb30BATENS
U TIPOBEPSIET, SIBISETCS JIM OHO YETHBIM MU He4eTHBIM. O0paboTaiiTe BO3MOKHBIC
VCKJIIOUCHUS MPU BBOJIE TAHHBIX.

4. CIMCKH ¥ IUKIJIBI.

- Cozpnaiite cnmcok u3 10 ciayyaitabix nensix uncen. Mcenoms3yitte ki for
JUTSl BBIYMCIIEHUSI CYMMBI BCEX AJIEMEHTOB CIIMCKA U BBIBOJIA PE3YJbTATA.
5. Cpessl u ¢pynkunu map() u filter().



- Hanummre nporpammy, KoTopasi CO37a€T CIIMCOK KBaIpaToB yKcel oT 1 70
20 ¢ wucnons3oBanweMm ¢yHkuuu map(). 3atem wucnonb3yite filter(), 4TOOBI
OCTaBUTb TOJBKO YETHBIC KBAIPATHI.

Yacts 3: IIpoBUHYTBIE TEMBI

1. OcroBrl OOII.

- OnpenenuTte kiacc Car ¢ arpudbyramu make, model u year. Co3znaiite MmeTos,
KOTOpBI BBHIBOOUT WH(popMmaruio o mammae B (opmarte: "Mapka: {make},
Mogens: {model}, T'ox: {year}".

2. Pab6ora ¢ dainamu.

- Hammmmre nporpamMmy, KOTOpasi 3amlMchbiBaeT TEKCT B (aill U 3aTeM
CUMTBIBAET €r0 0OPAaTHO, BHIBOJIS HA AKPaH.
3. Uutepuer Bemieit (IoT).

- O6bscuure, kak Python MoxkeT mcnonp30BaThCs Al B3aUMOJCHCTBUS C
yctporictBamu loT. IIpuBeaute npuMep UCIONb30BaHUS OMOIUOTEKH 1711 pabOTHI
C TaTYUKAMH.

Yacte 4: Borpocsl Ha HOHUMaHHUE APXUTEKTYPBI

1. Apxurektypa coBpeMeHHbIX [T pemeHui.

- Urto Ttakoe API m xak OH HCHOJIB3YETCS B COBPEMEHHBIX INPUIIOKEHUAX ?
[TpuBenute npumep.
2. IIpo6nemsr cozmpanus 110 npu momormu Python.

- O6cynute npoonemy GIL (Global Interpreter Lock) u ee BnusiHue Ha
MHOTOnoTo4HOCTh B Python.
KoHnTtponbshas padora Ne2

Yactse 1: TeopeTnueckrue BOIpoOCkI
1. IIpoGneMbl BCTpOEHHBIX TUIIOB AaHHBIX B Python.

- OnumuTe OCHOBHBIE OTPAaHUYEHUS BCTPOSHHBIX THUIOB JaHHBIX B Python
OpyU  BBINOJIHEHWM  HayyHbIX  BbluucieHuil. Kak 310  Biousger Ha
MPOU3BOIUTEILHOCTD?

2. bubnmorexa NumPy.

- OOBsicHUTE, KaKue MPEeUMYyLIECTBa peaocTaBisieT ondauoreka NumPy mo
CPaBHEHHUIO C BCTPOCHHBIMH TUIIaMU JaHHbIX Python.
3. Co3nanue, cCOXpaHEHHE U 3arpy3ka MaccuBoB B NumPy.

- Ilepeuncnute pasznuuHble cOcoObl co3nanusd maccuBoB B NumPy. Kak
MOYHO COXPAHUTb U 3arPy3UTh MAaCCHUBBI?
4. Matemartuueckue onepauuu B NumPy.



- Kakue onepanyu MOKHO BBIITOIHATE HaJ L MaccuBamu B NumPy? [Ipuseaure
IIPUMEPBI.
5. ®yukuun B NumPy.

- Kax moxHO mpumenars ¢yHkuumu Kk maccuBam B NumPy? Ilpusenute
IpUMEpP UCTIONb30BaHMsI PYHKINH.
Yacts 2: [IpakTnueckue 3anaun

1. Co3nanue u paboTa C MacCUBaMH.

- Cozpnaiite ogHoMepHbIM MaccuB W3 10 cimywalinbix uncen oT 0 mo 100.
Briuucnure cpenHee 3HaueHHE, CTaHAAPTHOE OTKJIOHEHUE W MEAHAaHy HTOrO
MacCHBa.

2. Onepanuuy HaJl MaTPULIAMM.

- Co3paitTe nBe MaTpubl (2X2) ¢ TPOU3BOJIbHBIMYA 3HAYEHUSIMU U BBITIOJTHUTE
UX CJIOKEHHE, BBIUUTAHUE U YMHOKCHHE.
3. HaxoxneHnue KopHeW ypaBHEHUM.

- Ucnionb3ys 6ubnuorexky NumPy, Haiinute KOpHU ypaBHEeHUs X2 - 5X + 6 =

4. O6paboTKa MaCCUBOB C TTIOMOIILIO CPE3OB.

- Co3manite MaccuB u3 20 DJIIEMEHTOB M U3BJIEKUTE W3 HETO DJIIEMEHTHI C
YEeTHBIMU UHICKCAMHU.
5. PaGoTa ¢ MHOTOMEpPHBIMU MaCCHUBaMHU.

- Co3paiite TpexmepHblii MaccuB (2x3x4) U BbIBEAUTE €ro GopMy, a TaKkxKe
CyMMY BCEX AJIEMEHTOB.
Yacts 3: Busyanuzanus pe3yJabTaTOB SKCIIEPUMEHTOB

1. bubnuotexa Matplotlib.

- OOBsAcHUTE, KaK UCHOJIb30BaTh OMOIMoTeky Matplotlib mis moctpoenus
npocToro rpadguka pyHkuuu y = X2 Ha uatepnaie ot -10 mo 10.
2. Buasl rpaduxos.

- Ilepeuncnute ocHOBHBIC BUABI TpadukoB, nocTymHbie B Matplotlib, u
OTUIITNTE, B KAKUX CIy4asX WX JydIlle UCIIOJIb30BaTh.
3. AHUMHpOBaHUE TPaPUKOB.

- Hanummre kon jutst co3manusi aHUMAIIUU CUHYCOUIBI, U3MEHSIOMIEHCS BO
BPEMEHU.
YacTts 4: O6paboTka pe3yabTaTOB SKCIIEPUMEHTOB

1. CDI/IJ'IBTpaLII/ISI U CriIa’KMBaHHUC JAaHHBIX.

- Hcnone3ys NumPy, co3paiiTe MacCMB C IIyMOM M IIPUMEHHUTE METOJ
CrIa)XKMBaHMs (HalIpUMEp, CKOJIB3SIILEE CPEHEE).



2. CnekTpalibHbIN aHAJIN3.

- IlpoBenuTre cHekTpandbHBIA aHalU3 MPOCTOrO CHUTHaia (HammpuMmep,
CHUHYCOU/IBI) ¢ ucnojb3oBanueM bIID (GeicTporo npeodpazopanus dypne).
3. UuTepnonsanus ¥ SKCTPaoIsIus JaHHbBIX.

- HUcnonp3yiite 6ubnnorexky SciPy nns MHTEpHONSIMHM JaHHBIX Ha OCHOBE
3a/IaHHBIX TOYEK.
Yactb 5: AnpTepHATHBHBIE CIIOCOOBI HAYYHBIX BBIYMCICHHM

1. bubnuorexa SymPy.

- Omumute, kak O6ubmuoreka SymPy moxeT ObITh HCHOIb30BaHA IS
CUMBOJIMYECKUX BBIYUCIICHUN U PELLICHUS] ypaBHEHUI.
2. IHTepaKkTUBHBIE TOKYMEHTHI.

- OOBsACHHUTE, KaK UHTEPAKTUBHBIE TOKYMEHTHI MOTYT OBITh MCIOJIb30BaHBI
JUTSl peIEHUsI MaTEMAaTUYECKHX 3a]1ay.
Yactb 6: OCHOBBI MAIIMHHOTO 00y4Y€eHUs

1. OCHOBBI KOHIIENIIMY UCKYCCTBEHHOI'O UHTEIUIEKTA.
- Onpenennure NCKyCCTBEHHBIN UHTEIUIEKT U €10 OCHOBHBIE COCTABIIAIOLIME.
2. OnpeneneHre MalIMHHOTO O0y4EHUSI.

- Uro Takoe MalIMHHOE OOyYE€HHE U KaK OHO CBSI3aHO C MCKYCCTBEHHBIM
WHTEJIEKTOM?
3. ApXHTEKTypa MallTUHHOTO OOy4YEHHUS.

- OnuuMTe OCHOBHBIE KOMIIOHEHTBI apXUTEKTYpPhl MAITMHHOTO O0yYEHUSI.
Yacts 7: Peanuzanuss METOJ0B MaIMHHOTO 00y4YeHus ¢ nomoipsio Python
1. bubmuoreka Scikit-Learn.

- Kak ucnons3oBats 6ubmoreky Scikit-Learn s kiaccudukauu 1aHHBIX?
[TpuBenute npumep.

2. Marpuiia npU3HAKOB U LIEJIEBO MAacCUB.

- OObscHUTEe TOHATHS '"MaTpuua npusHakoB" U '"ueneBoil maccuB" B

KOHTEKCTE MAIIMHHOTO OO0YYCHHS.
3. O0Gy4deHne HEUPOHHBIX CETEH.

- OnumuTte mporecc 0O0ydeHUs TPOCTOM HEUPOHHOW CETH Ha TPHUMEpE
JINHENHOU PETPECCUM.

5. IlepeueHp wu3HaHUN, KOTOPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).



/i

bubnmorpaduyeckoe onucanue

Mecto noctyna

Cesepanc, Y. P. Python mis Bcex / Y. P. Cesepanc ;
nepeBoJi ¢ anrauiickoro A. B. Cuactuna. — Mocksa :
JIMK Tlpecc, 2022. — 262 ¢. — ISBN 978-5-93700-
104-7.

https://e.lanbook.com/book/241115
(mara obpamenus: 01.09.2024). -
TekcT: 31eKTPOHHBII.

2 | CruBencon, b. Python. COopHuk ympaskHeHui : https://e.lanbook.com/book/241025
yuebHoe nocobue / b. CTUBEHCOH ; IEPEBOI C (nata obpawennus: 01.09.2024). -
anriuiickoro A. FO. 'mapko. — Mockaa : JIMK Teket: 2neKTPOHHBIH.

I[Mpecc, 2021. — 238 ¢. — ISBN 978-5-97060-916-3.

3 | Xwumn, K. Hayunoe nporpammupoBanue Ha Python / https://e.lanbook.com/book/241031
K. Xunn ; nepeso ¢ anrnuiickoro A. B. CHacTuHa. (mata obpamenmus: 01.09.2024). -
— Mockaa : JIMK Ilpecc, 2021. — 646 ¢. — ISBN Teker: 51eKTPOHHBIH.
978-5-97060-914-9.

4 | Bopsynos, C. B. Anre6pa u reometpus ¢ mpumepamu | https://e.lanbook.com/book/202154
na Python / C. B. Bop3ynos, C. JI. Kypranun. — 3-e | (2ata obpamenusi: 01.09.2024). -
3., crep. — Cankr-TlerepGypr : Jlanp, 2022, — 444 | TeKCT: 91€KTPOHHBIH.

c.— ISBN 978-5-8114-9980-9.

5 Maxkkunnu, Y. Python u ananu3 nanseix / V. https://e.lanbook.com/book/131721
MaKKHHHH ; IEPEBOJ C AaHITIHICKOTO A. A. (mata obpamenmus: 01.09.2024). -
CiMHKUHA. — 2-0€ U3/1., UCTp. U A0 — MoOCKBa : Texcr: 51€KTPOHHBI.

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

6 | 3axmixos, I1. B. Uadopmaruka : yue6nuk / I1. B. https://e.lanbook.com/book/241034
3aknakoB. — 5-e m3g. — Mocksa : JIMK Ilpecc, (nata obpamenus: 01.09.2024). -
2021. — 750 c. — ISBN 978-5-97060-921-7. TexeT: 57eKTPOHHBIH.

7 S3eB, B. A. Uucnennsie MeTobl B Mathcad : yue6noe | https://e.lanbook.com/book/200381
noco6ue mis By30B / B. A. Szes, U. Jlykpanenko, C.. | (1arta obpamenns: 01.09.2024). -
— Cankr-IlerepOypr : Jlanp, 2022. — 116 ¢. — TexeT: 57eKTPOHHBIH.

ISBN 978-5-8114-8757-8.

8 bananos, A. H. MammnaHoe 00y4ueHue u https://e.lanbook.com/book/414920
MICKYCCTBEHHBIH MHTEJIEKT : ydeOHOe IT0co0ue IS (nata obpamenus: 01.09.2024). -
By30B / A. H. Bananos. — Cauxt-IleTepGypr : Jlaup, | T€KCT: IEKTPOHHBII.

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

9 CakamoTo, M. 3aHMMaTENbHBIA UCKYCCTBEHHBIN https://e.lanbook.com/book/314885
MHTEIIEKT. Manra / M. CakaMoTo ; IepeBoj ¢ (nara obpawenns: 25.09.2024). -
smonckoro C. JI. Tlnexanosoit ; CaBaga. — Mocksa : | 1 €KCT: 2IEKTPOHHBII.

JMK Tlpecc, 2022. — 188 c. — ISBN 978-5-93700-
115-3.
10 | Bypkos, A. HxeHepus MalIMHHOTO 00y4eHus / A. https://e.lanbook.com/book/314834

Bypxkos ; nepeBon ¢ anrnuiickoro A. A. CiuHKuHa.
— Mockaa : JIMK Ilpecc, 2022. — 306 c. — ISBN
978-5-93700-125-2.

(mata oopamenus: 01.09.2024). -
TekcT: 31eKTPOHHBIH.




11 | lapnen, b. KpynHomacmrabHoe MalltmHHOE https://e.lanbook.com/book/105836
o0yuenue BMecTe ¢ Python : yue6Hoe nocobue / B. (mata obpamenus: 25.09.2024). -
[Mapnen, JI. Maccapon, A. BockeTTu ; mepeBo/ C Teket: 2neKTPOHHBIH.
anrnuiickoro A. B. JlorynoBa. — Mocksa : IMK
IMpecc, 2018. — 358 ¢. — ISBN 978-5-97060-506-6.

6. IlepedueHb COBpPEMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JMaHHBIX U
WH(POPMAITMOHHBIX CIIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIIOJIb30BAThCS IPH
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

Odunmaneaserii caiit PYT (MUUNT) (https://www.miit.ru/)

Hayuno-texandeckas ounbmuorexa PYT (MUUT) (http:/library.miit.ru)

Oo6pazoBatenbHas miatdopma «tOpaitt» (https://urait.ru/)

OO6mue wHQOpPMAIIMOHHBIC, CHpPAaBOYHBIE M IMOUCKOBBIE «KOHCYIBTaHT
[Tmroc» (http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

«TexakcnepT — CIpaBOYHAs CHCTEMa, MPEIOCTABIISIONIAs HOPMATHBHO-
TEXHUYECKYI0, HOpMaTUBHO-TIpaBoBY0 nHpopmarmro (https://docs.cntd.ru/)

['nmaBuas kuura (https://glavkniga.ru/)

DneKTpOHHO-0MOIMoTeuHas cucreMa u3narenabcrpa (http://e.lanbook.com/)

DneKTpoHHO-0MOMoTeuHas cucreMa ibooks.ru (http://ibooks.ru/)

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTrPAaMMHOTO OOECIeYeHUsI, B TOM YHCJICE OTCUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

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

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

1. PaGouee mecTo mpenojaBaTedss C TEPCOHATBHBIM KOMITBIOTEPOM,
noakaouéHHBIM K ceTsiM INTERNET. IlporpamMHoe oGecrieueHne i Co3aaHus
TEKCTOBBIX M IrpaUIeCKUX JOKYMEHTOB, TIPE3CHTAIUH.

2. Coeuuanu3upoBaHHAs JICKIIMOHHAS ayJUTOpUSd C  MYJbTHUMEIUA
arnmnaparypou.

3. KomnproTepHbIi KJ1acc aJi MPOBECHUS MPAKTUYECKUX U Ja0OpaTOPHBIX
3aHSTUH.

9. ®opMa NpoMeKyTOUHOU aTTECTAIUU:

Dk3amMeH B 1 cemectpe.



3ayeT BO 2 ceMmecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHOYHbIE MAaTEepUAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).
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