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1. OGuue cBeneHus 0 TUCHUIUIMHE (MOAYIE).

[enbro U3yyeHus: AUCUUIUINHBI (MOAYJIS) SABJISAETCA:

- (¢opMupoBaHHE Yy OOyYaIOIUXCS YCTOMYMBOIO KOMIUIEKCAa 3HAHUM 00
OCHOBHBIX KOHLICTIIUAX U MPUHIUIAX padOThl ¢ UHPOPMAIIMOHHBIMUA CUCTEMAMHU U
TEXHOJIOTHSIMU;

- popMHUpOBaHUE HABBIKOB pa3pabOTKU aIrOPUTMOB U HAIMCAHUS IPOTrPaMM
C MCIIOJIb30BAaHUEM COBPEMEHHBIX 3bIKOB IPOIPAMMHUPOBAHNS;

- (opmupoBaHME YCTOWYMBOM 0a3pl 3HaHMM O MeTOAAaX M IOAXO0JaX,
UCIIOJIb3YEMBIX B TEXHOJIOTUAX HCKYCCTBEHHOTO HWHTEIUIEKTa, a TaKXKe O €ro
MPWIOKEHHUAX B 00J1aCTH PO(ECCUOHATLHON A TEIbHOCTH.

3agayamMu JUCHUIIIAHBI (MOIYJIsS) SIBJISIFOTCS:

- OCBOGHME CHHTAaKCHCa ¥  OCHOBHBIX  KOHCTPYKIMH  s3BIKA
IpPOrpaMMHUPOBAHUS;

- (hOpMUPOBAHNE HABBIKOB CO3JaHUS M aHaJIM3a MPOCTHIX aJTOPUTMOB IS
pelIeHus 3a]1a4 pa3IudHOMN CI0KHOCTH;

- U3Y4YE€HHE OCHOBHBIX KOHUENIUI MAlIMHHOTO 00Y4YE€HHUS U €r0 METOJIOB;

- (popMuUpOBaHNE HABHIKOB Pa3paOOTKH MPOEKTOB, MUCIOIB3YIOIMINX METOIbI
MCKYCCTBEHHOTO MHTEIIEKTA, JIJISl PEIICHU 3a/1a4 B 001acTH IpodecCHOHaIbHOM
JESTeNbHOCTH;

- aHaMM3 OTUYECKUX BOMPOCOB, CBSA3AHHBIX C  HCIOJIH30BAaHUEM
UCKYCCTBEHHOTO  WHTEJJIEKTa, BKJIIOYas BONPOCHl  KOH(PHUIECHIUAIbHOCTH,
IPEIB3STOCTH U BIMSHUS Ha OOIIECTBO.

2. Ilnanupyemblie pe3ynbTaTbl 00YYEHUS IO JUCHUIUIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJIbTATOB OCBOSHHS 00pa30BaTeIbHOU
porpamMmbl (KOMIIETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-2 - CnocobeH pemaTh mpodeccHoHaNbHbIE 3314 C UCIIOJIb30BaHUEM
METOJIOB, CIIOCOOOB U CPEICTB TMOJyY€HHUs, XpaHEHUS U MepepadoTKu
uH(pOpMAaIIMK; HCIOIb30BaTh WH(GOPMAIMOHHbIE U IU(POBBIE TEXHOJIOTUU B
MpoQeCCUOHATILHOM JCSITEIHBHOCTH .

OOy4eHwme 1Mo JUCIHUILTHHE (MOYJTIO) TIPEIIToJIaraeT, 94To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

3HaTh:

- KOHIICTIUW W TPUHIUIIBI pa00Thl HH(OOPMAIIMOHHBIX CUCTEM U TEXHOJIOTHIA;

- 0COOCHHOCTH CUHTaKCHCA U OCHOBHBIX KOHCTPYKIIMM COBPEMEHHBIX SI3bIKOB
MPOTPaMMUPOBAHNS;



- METOJIbI ¥ TIOJXO/IbI B 00IACTH UCKYCCTBEHHOTO WHTEJUICKTa M MAIIIMHHOTO
o0yueHus;

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

YMmern:

- pa3pabaThIBaTh AJITOPUTMBI JJIS PEIICHUS 3374 Pa3INYHON CIIOKHOCTH;

- 3aIpamMBaThi AHATU3UPOBATH JIAHHEIE B 0a3ax JTaHHBIX;

- IPUMEHSTH METObl MAIIMHHOTO 00YUYEHUS JIJISl aHATTN3a TAHHBIX U PEIICHHUS
MPaKTHYECKUX 3aJ]1a4;

- pa3pabaTbIBaTh MPOEKTHl B 00JaCTH Mpo(ecCHOHATBLHON NESITEIHBHOCTH C
MIPUMEHEHUEM TEXHOJIOTUH UCKYCCTBEHHOTO MHTEJUICKTA.

Baaners:

- HaBbIKaMU IPOrPAMMHUPOBAHHS HA COBPEMEHHBIX A3bIKaX;

- YMEHUEM aHAJM3UPOBATHh U ONTUMU3UPOBATH AJITOPUTMBI [Tl TOBBILICHUS
ux 3QPEeKTUBHOCTH;

- HaBbIKaMU paloThI ¢ 0a3aMU JaHHbIX;

- HaBBIKAMM PEIICHUs MPAKTUYECKUX 3a/1ay B 00JaCTH MPOPEeCCHOHATbHON
NEATEIBHOCTH C IPUMEHEHUEM UCKYCCTBEHHOIO MHTEJUICKTA.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OO6miast TPyIOEMKOCTh AMCIUIUIMHBI (MOIynsl) coctaBisier 7 3.e. (252
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢  MENarorM4eCKUMH  padOTHUKaAMU U (WIKM)  JIHUIAMH,
MIPUBJICKAEMBIMHU K peau3aiii 00pa3oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBHSIX,
P MIPOBEJICHUH yUESOHBIX 3aHITHI:

KonnuecTtso yacos
Tun y4eOHbIX 3aHATHI Beero Cemectp
Nel | Ne2
KonrakTHas paboTa Ipu npoBeIeHHH YU4eOHBIX 3aHITHIl (BCero): 160 | 64 96
B tom uucne:
3aHATUA JEKIMOHHOTO TUIIA 64 32 32
3aHATUS CEMUHAPCKOTO THIA 96 32 64

3.3. O0peM aucHUIUIMHBL (MOAYJs) B (hOpME CaMOCTOSITENBHOU pPadOTHI
oOyyarommuxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYAIOUIUXCS C
NeIaroTHIeCKUMH paOOTHUKAMU U (WUJTH) JIMIIAMH, TIPUBIIEKAEMBIMU K peaTn3aIiu




o0pa3oBaTeNpbHON MpOrpaMMbl Ha HHBIX YCJIOBHUSX, IpPU  IPOBEICHHUH
IPOMEKYTOYHOM aTTeCTallMK COCTaBIsAET 92 akaieMruecKkux yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00bEeM TUCITUTIINHBI (MOMYJIS) MOKET OBITh peaTn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENFHOM pabOThl 00YUaIOUINXCs, a TaKKe B opme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyeCKuMU pabOTHUKaMU U (WJIN)
JULAMH, PUBJIEKAEMBIMH K peaIM3aluy 00pa30BaTEIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TP MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUIUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJIECpIKaHUE
n/m

1 |OcHoBbl s13b1Ka IporpammupoBanus Python

PaccMarpuBaeMble BOIIPOCHL:

- Posnb s13pika Python B MH)XEHEPHOM M HAyYHOM IPOrPaMMHUPOBaHHH.

- OcobenHoctu si3b1ka Python, ocHOBBI cHHTaKcHca, cpena pa3padoTKH.

- OTHYecKHe acTeKThl IPOrPaMMHUPOBAHUS: HHTEIUIEKTyalbHast COOCTBEHHOCTh Ha KOJ.

2 ba3oBEIi CHHTAKCHC. BBO}I W BBIBOJ JaHHBIX, THUIIBI JaHHBIX, 0a30BBIE MATEMATHYECKHUE
orepanuu

PaccmaTpuBaemble BOTIPOCH:

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

- @ynkuus type(). TUmbsl TaHHBIX ¥ IpeoOpa3oBaHUE THUIIOB.

- Berpoennbie MaTemMaTHueCKHE ONIEPALIUH.

3 |@ynkuuu B Python
PaccmarpuBaemble BOIPOCHL:

- OYHKIMU B TPOTPaMMHUPOBAHUH.
- Cunrakcuc def n lambda.

- ApryMeHTHI (yHKIHH.

- VIMeHOBaHHbIE apryMEHTEI.

4 Moxaynu B Python

PaccmarpuBaemble BOIPOCHI:

- Konuenuust Mmojtynei.

- Moayns math.

- YcTaHOBKa MOAyNel ¢ MOMOIIBIO pip install.

5 |dexommo3umms

PaCCManI/IBaCMBIC BOIIPOCHI:

- Ilonsitue JCKOMITIO3UIIUH.

- HpI/IMGHeHI/Ie JACKOMITIO3UIUHA T PEIICHUA NHXXCHEPHBIX 3a/1a4.
- HOTaHI/H/I HanMCHOBAHU ICPEMCHHBIX.

6 |YcnoBHble onepatopsl. PaboTa ¢ HCKIIIOUCHUSIMU
PaccmatpruBaemMbie BOIPOCHI:
- bynesa noruka.
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- YcnoBHsle onepaTtopsl B Python.
- Pabora ¢ ucknrouenusmu. Try u except.
7 |Couckuy U HuKiIbl. ba3zoBele HOHATHS

PaccmarpuBaeMblie BOpOCHI:

- Criucku B Python. OcHOBHO¥ cHHTaKcHC.

- [ukisl ¢ for u while.

- Pabota co crirckamu mpy MOMOIIH LIHKJIOB.

Cnucku 1 nukisl. [TpogBUHYTHIN ypOBEHb
PaccmarpuBaemblie BOIPOCHI:

- Cpe3bl.

- @yskuusg map().

- Oynknus filter().

OcHOBBI 00BEKTHO-OPUEHTHPOBAHHOTO IIporpaMMupoBanus. ['paduueckuii nuntepdeiic
PaccmaTpuBaemble BOTIPOCH:

- [lonsiTne xmaccos.

- Kimaccr! u rpadmaeckuit nuatepgeiic.

- Hacnenosaunue.

10

JonomHuTenpHbIe MOYNIN IS co3Aanust nHxkeHepHoro 10
PaccMarpuBaeMble BOIIPOCHL:

- Monyss time.

- With u pabora ¢ daitnamu.

- [IponBunyTas pabora co CTpOKaMH.

11

Cosznanue rpaduveckoro naTepdeiica
PaccMaTpuBaembie BOIPOCH:

- Muctpymentsl qist cozpanust GUILL

- 3arpy3ka GUI B Python.

- [Moakmrouenue GyHKIH.

12

OcHoBsl s13b1ka C/C++ 1 pabotel ¢ Arduino
PaccmarpuBaemble BOIPOCHL:

- OcHoBbI Arduino.

- Pa3paboTka mporpamm Ha Arduino s c6opa OKa3aHUH TaTIUKOB.
- [lepenaua naHHBIX HAa KOMIBIOTEp PpH oMoy Serial().

13

B3aumoneiicteue Python ¢ npyrumu sizpikamu nporpaMMHpOBaHUS
PaCCManI/IBaeMHG BOIIPOCHI:

- ApxutexTypa coBpeMeHHbIX [T penienuit.

- API.

- JSON.

14

ApXHUTEKTYpa MPUIOKEHUN
PaccmarpuBaembie BOIPOCHI:

- OCHOBHOM MOTOK MPUIIOKEHUS.
- [Tousitue coOBITHUS.

- Buzasr okoH.

15

NurtepueT Bemen
PaccmarpuBaemble BONIPOCHI:

- Cucrema OSL

- [IpoTokoms! epenayy TaHHBIX.
- ApXUTEKTypa BeO-TIPHUII0KECHUH.

16

CymectBytomue mpooiaemsl coznanus [10 npu momomu Python

PaccmarpuBaeMblie BOIpOCHL:
- GIL.
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- Kpoccmumardopmennocts u Linux Astra.

- [IpoGnembl yHHBEpCAIBHBIX SI3BIKOB MPOTPaMMHUPOBAHUSL.
17 |Python m1st HAyYHBIX BBIYUCICHUI

PaccmaTpuBaemble BOIIPOCHI:

- [IpoGnema BCTpOEHHBIX THIOB JaHHBIX B Python.

- bubmoreka numpy.

- Crioco05l co3aHus, COXpaHEeHUS U 3arpy3KH MacCHBOB B NUMPY.

18

Marematuueckue orepanuy B numpy
PaccmarpuBaemblie BOIPOCHL:

- [IpumeHeHME QYHKIIMU K MaCCUBY.

- Onepanuu HaJ MaTpULIAMU.

- HaxoxneHus KopHel ypaBHEHUN.

19

O06paboTka MaccMBOB B numpy
PaCCManI/IBaCMLIe BOIIPOCHI:

- Cpe3bl.

- OCHOBHEBIE CTATUCTHYCCKHE XapaKTCPHUCTHUKH.
- Pabora ¢ MHOTOMCPHBIMHU MaCCUBAMMU.

20

Busyanuzanus pe3ynbTaToB SKCIIEPUMEHTOB MpH rmomoru Python
PaccMarpuBaeMble BOIIPOCHL:

- bubnunoreka matplotlib.

- Buapl rpaduxos.

- AHuMupoBaHue rpa)uKoB.

21

O0paboTka pe3ysIbTaTOB 3KCIIEPUMEHTOB ¢ MOMoIIb0 Python
PaCCManI/IBaeMHC BOIIPOCHI:

- q)I/IJ'ILTpaLII/Iﬂ U Crijia’kuBaHUC JaHHBIX.

- CnexTpaJibHbIN aHaIHU3.

- I/IHTepHOHﬂHI/IH 1 SKCTpAINojaAnunsd JaHHBIX.

22

AJ'IBTepHaTI/IBHI)IC CHOCO6LI HAayYHBIX BBIYHMCIIEHUIN
PaccmarpuBaemble BOIPOCHL:

- bubnuoreka sympy.

- MathCad u oTeuecTBEHHbIE aHAJIOTH.

- OCHOBHI BBIYHCIICHUH TIPH MMOMOIIN HHTEPAKTUBHBIX JOKYMECHTOB.

23

Pabota ¢ MHTepaKTUBHBIMU TOKYMEHTAMU
PaccMaTpuBaemblie BOIPOCH:

- Pemenne ypaBaenuit nmpu nomormu MathCad.

- Pabora ¢ matpumamu B MathCad.

- CnoxxHble MaTeMaTHueckue Borurciienus B MathCad.

24

[IporpammupoBanue B MathCad
PaccmarpuBaeMbie BOIPOCHI:
- Bizyanuzanus nanHeix npu nomony MathCad.

- YcnoBHble onepaTopsl B MathCad.
- Hukner 8 MathCad.

25

OCHOBBI MalIMHHOTO O0yYEHUs
PaccmarpuBaemble BONIPOCHI:

- OCHOBBI KOHIETIINY HCKYCCTBEHHOTO HHTEJIICKTA.
- OnpeeneHre MalInHAOTO 00y4eHHU .

- ApXUTEKTypa MallTHHHOTO 0OyUeHHS.

26

Peanuzamus nmpocTeldmx METOI0B MAIIMHHOTO 00ydeHwus mpu rmomotnu Python
PaCCManI/IBaeMLIC BOIPOCHI:
- bubnuoreka Scikit-Learn.
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- [Ipencrasnenne nanubx B Scikit-Learn.
- MaTpuria npu3HaKoB U LieNeBOil MaccuB.
27 |CriocoObl 00yueHUsI HEHPOHHBIX ceTei

PaccmaTpuBaemble BOIPOCHI:

- O0yuenue ¢ yuureneM. [Ipocras TuHeHHas perpeccus.

- O6yuenne 0Oe3 yuurens. Knaccnpukarus Habopa JaHHBIX.

- [IpuMeHeHre METOIOB MALLIMHHOTO 00YYEHHMS JUIS aHAIN3a PYKOIMCHBIX UGD.

28 |OCHOBBI TEXHUYECKOTO 3PCHHS
PaccmarpuBaeMbie BOTIPOCHL:
- [IpencraBnenue HOTO U BUACO TAaHHBIX B KOMITBIOTEPE.
- bubnunorexa OpenCV.
- [IpenBaputenbHas 00paboTKa U300pasKEHHIA.
29 |bubGnmoreku s OBICTPOrO MPOTOTHITUPOBAHUS CHCTEM KOMIIBIOTEPHOT'O 3pEHUS
PaccmarpuBaeMbie BOTIPOCHL:
- CBepTOUYHBIE HEUPOHHBIE CETH.
- OcHoBsl Keras.
- Kiaccudukanums m3o0paxenunit mpu momommu Keras.
30 [ApxuTeKTypa CUCTeM C IPUMECHECHHUEM aBTOBOXICHHUS
PaccMarpuBaeMble BOIIPOCHL:
- CTpoeHHEe CUCTEMBI.
- [lonroroBka JaHHBIX.
- O0y4deHue U MpuMeHEeHUe MOJIEIH.
31 |ABromaru3aiys BHEAPSHUS METOI0B UCKYCCTBEHHOT'O MHTEIICKTA
PaccmarpuBaeMbie BOIPOCHT:
- AutoML.
- MLOps.
- BbI30BBI OBICTPOTO pa3BePTHIBAHKS HOBBIX TEXHHYCCKHUX PEHICHUI B HHPOPMAIMOHHBIX Cpeax.
32 HepCHCKTI/IBHBIe HaITpaBJICHUA UCKYCCTBCHHOI'O MHTCIIJICKTA
PaccmarpuBaemble BOIPOCHL:
- Berpoennsiit U
- U1 n undpoBsie TBOHHAUKH.
- ['enepaTuBHbI 1U3aiiH.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlaGopatopHbie paOOThI
No
i HanmenoBanme mabopaTopHbIX paboT / KpaTKoe coiepkaHue
1 |Tumbl 7aHHBIX ¥ PeoOpa3oBaHUE THUIIOB
B pesynbrare BeIMOTHEHHUS Ta00PaTOPHOH pabOTHI CTYACHTHI H3y4aT pa3iNdHbIe TUITHI JaHHBIX B Python u
HAy4yaTCs BBITIONHATH MPe00pa30BaHUe TUIIOB, YTO TO3BOJIUT UM OoJiee 3PPEKTUBHO paboTaTh C TAHHBIMHU.
2 |®ynxnuu. iMeHOBaHHbBIE apryMeHThl. AHOHUMHBIE (Q)YHKIIMU
B pe3ysbTarte BBIIOIHEHUS J1aO0OPaTOPHOI pabOThI CTYICHTHI OCBOST CO3JAHNE M UCIIOIb30BAHUE
(hyHKIMH, BKITFOYasi IMEHOBAHHBIC M aHOHUMHBIC (DYHKITHH, YTO ITO3BOJHUT UM OoJice THOKO YIPaBISTh
napamMeTpamH.
3 |bynea noruka. Tumnsr ommook

B pe3ynbTarte BRINOIHEHUS J1a00OPaTOPHOI pabOTHI CTYICHTHI H3Y4aT OCHOBBI OYJICBOM JIOTUKHU H
pasIUYHbIe TUITHI OIIMOOK B Python, 4To momMoskeT UM u30eraTh pacnpoCTpaHEHHBIX OIMHOOK B KOJIE.




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

Ocobennoctu paboThl B cpene pazpabotku Jupyter. «Marndeckue» GyHKIIUN
B pesynbTate BhINOIHEHHS 1AOOPATOPHOI padOTHI CTYIEHTHI OCBOSIT paboTy B Jupyter Notebook, Bkirouast
HUCIIOJIb30BAHUEC «MAaru4cCKux» (byHKIII/[ﬁ JJIA YIIpOUICH U ITpoLecca pa3p360TKI/I.

PabGoTa ¢ ynciamu. HpaBI/IJ'Ia OKpYTJICHHAL. MaremaTudeckue orcpanyvu AJisl HHXCHCPHBIX

pacducToB
B pesynbTaTe BRINIOTHEHHA TAOOPATOPHOI pabOTHI CTYIEHTHI OCBOST PaBHiIa OKPYTJICHUS YUCENT U
OCHOBHBIC MaTEMAaTHYECKHE ONIEPANNH, UCIIOIb3YEMbIC B HHKEHEPHBIX PACUeTax ¢ HCIOIb30BAHUEM

Python.

Opranuzanus pe3yabTaToB J1a00PATOPHBIX UCIIBITAHUN TIPH ITOMOIIN CITHCKOB.

Ucnonp3oBanue cioBapeit
B pe3ym,TaTe BBITTIOJIHCHUA na60paTopH017I pa6OTI)I CTy,HeHTI)I HayanCH OpFaHI/I?)OBI)IBaTI: pe3ym>TaTH
3KCHepI/IMeHTOB C UCITIOJB30BAHUEM CIIMCKOB U CHOBapeﬁ, qTo OGJ’ICF‘II/IT AaHaJIN3 JaHHBbIX.

MeToIbl IUKIIOB
B PE3YyIbTATC BBINIOJIHCHUSA na60paT0pH0f/'I pa6OTbI CTYACHTBI U3ydaT pa3IMdHbIC MCTO/bI IIUKIIOB B
Python, gTo mo3Bonut uM 3P PeKTHBHO 00padaTHIBATh TAHHBIC U BHITOIHATH MOBTOPSIOIIHECS 3a/1a9H.

Pabota co criuckamu mpu MOMOIIH IIUKIIOB. Bi1o)KeHHbBIE CITUCKH
B pesynbTate BRIIOTHEHHS 1a00paTOPHOH pabOTHl CTYJEHTHI Hay4daTcsl padoTaTh CO CIHCKAMH U
BJIO’)KEHHBIMHU CHIHCKaMH, UCIIOJIb3YS LIUKIIBI JJIsl MAaHUYJISILUH JaHHBIMU.

OcobeHHOCTH PabOTHI C [UKIAMHU
B pesynbraTe BHIMONHEHHS Ja00paTOPHOI pabOThI CTYCHTHI U3y4aT OCOOCHHOCTH PabOTHI C IUKIAMHU B
Python, BkITto4ast ynpaBiieHUE UTEPAIHSIMHA U ONTHMHU3AIUIO TIPOU3BOAUTEILHOCTH.

10

Ucnonb3oBanue ¢pynakiuii filter(), map(), reduce() ayist paboThl CO CIUCKaMu

B pe3ynprate BRIIOIHEHUS Ta00paTOPHOI pabOTHI CTYIEHTHI OCBOST UCIIONIb30BaHue (yHKIui filter(),
map() u reduce() Wit 00pabOTKU CIIUCKOB, YTO TTO3BOJIUT UM THCATh 00Jiee TAKOHUYHBIN U 3((HEeKTHBHBIH
KOJI.

11

Pabora ¢ kmaccamu
B pesynpTarte BRINOIHEHUS 1a60paTOPHOIT pabOThI CTYACHTHI HAy4aTcs CO3/1aBaTh U MCIOJIB30BaTh KJIACCHI
B Python, 4To mMo3BOIUT UM peann30BBIBATh 0OBEKTHO-OPHEHTUPOBAHHBIE TOJXO/IBI B IPOTPAMMHUPOBAHHH.

12

Coznanue nporpammsl ¢ GUI mpu nomomu monyns PyQt6
B pesynbTate BeINIOTHEHHS 1a00paTOPHOH pabOThI CTYJEHTHI OCBOSIT CO3/IaHNE rpapUIecKuX
nonb3oBatenbekux nHTepdeiicoB (GUI) ¢ ucmompzoBannemM moayist PyQt6.

13

OcHoBbI paboTsl ¢ PyQt6
B pesynbrare BeIMOIHEHNS Ta00PaTOPHON pabOThI CTYICHTHI U3ydaT OCHOBHBIE KOMIIOHEHTHI PyQt6 u ux
WCIIOJIb30BaHNUE /ISl CO3/IaHusl HHTeP(ecoB MPUIOKEHUH.

14

O06paboTka coObITHIT
B pesynbrare BeIMOTHEHMS Ta00PaTOPHON pabOTHI CTYACHTHI OCBOSIT 00paboTKy cobbiThii B GUI-
MPUIOKEHUSAX, YTO MO3BOJIUT UM pearupoBaTh Ha AEHCTBUS MOIb30BATENEH.

15

ITony4yenue naHHBIX OT MUKPOKOHTpOJLIEpa U nepeaada nanHbix Ha [IK o cpeactam

MMOCJICA0OBATCIIBHOI'O ITOPTa
B pe3ynbrare BoIMOTHEHHS Ta00PATOPHON pabOThI CTYACHTHI HAy4aTCsl B3aMMOJICHCTBOBATH C
MHKPOKOHTpOJIJIEpaMHu, ToJlydasi JaHHbIe U nepefanas ux Ha [1K uepes nocnenoBarenbHbIi MOPT.

16

COB,Z[aHI/IC IMporpaMMsbl 4Jis1 MOHUTOPHHTA XOJd SKCIICPUMCEHTA IIPU IMTOMOIIHU SA3bIKa

Python, 6ubmmorexu PyQt6, sizpika C++ u Arduino
B pesynbTaTe BbIIOIHEHUS 1a00PAaTOPHOU pabOThI CTYJEHTHI HaydyaTcs pa3padaThiBaTh IPOrpaMMBbl UL
MOHHUTOPHHI'A 3KCIIEpUMEHTOB, nHTerpupys Python, PyQt6, C++ u Arduino.

17

Hanucanue xoxa va C/C++ mist Arduino
B pesynbrate BhINOIHEHUS 1a0OPAaTOPHON pabOTHI CTYIEHTHI OCBOAT Hanucanue nporpamm Ha C/C++ mis
MHUKPOKOHTPOJUIEPOB Arduino, 94To MO3BOJUT UM YIPABIAThH aNlapaTHEIMA KOMITOHEHTaMHU.




/o

HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

18

Ucnons3oBanue Python mis paborsr ¢ Word u Excel
B pesyinbTate BIMOTHEHHS Ta00PATOPHOM pabOoThl CTYEHTHI HAYy4YaTCs HCIONIb30BaTh Python s
aBTOMaTH3anuu padboThl ¢ Jokymentamu Word u tabnunamu Excel.

19 |Ocob6ennoctu cnirckoB Python u maccuBoB NumPy
B pesynbTate BIOIHEHHS 1a00paTOPHON pabOThl CTYJEHTHI H3Y4aT OTIMYMS MEXy ciuckamu Python u
MaccuBaMu NumPy, a Takke UX IPUMEHEHUE B pa3INIHbIX 3a4a4ax.

20 |McnonwszoBanue Python nist pabotsr ¢ Kommac 3D
B pesynpraTte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYCHTHI OCBOSAT METO/IBI aBTOMATH3AINH IIPOLIECCOB B
Kommnac 3D ¢ momompto Python.

21 |HUcnonws3oBanue 6ubamorexku NumPy mist paboTsl ¢ MaccuBaMu
B pesynbTate BIOIHEHHS 1a00PaTOPHON pabOoThl CTYJEHTHI Hay4daTcs UCTI0NIb30BaTh OnbimoTeky NumPy
JJIA CO3JaHr U MaHUITYJIAIIMU MHOT'OMCPHBIMH MaCCUBaMU.

22 |O0paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX C UCTOIb30BaHHeM NumPy. Axanm3
KOJICOAaHNH MEXaHMUYECKOW CHCTEMBI IIPU TIOMOIIH akceaepomerpa, Arduino 1 NumPy
B pe3ynprarte BRIOTHEHUS Ta00paTOPHOI pabOTHI CTYIEHTHI OCBOAT 00pabOTKY IKCIIEPHMEHTATBHBIX
JAAHHBIX, MOJYUYCHHBIX OT aKCCJICPOMETpPA, UCIIOJIb3Yyd NumPy JJIA aHaJIu3a KoJIeOaHUI MEXaHUYECKOI
CHUCTCMBI.

23 |CnosxHble onepaly HajJ MaccuBamu B cperie NumPy
B pesynbraTe BHINONHEHHS 1a00paTOPHOM pabOThI CTYACHTHI HAy4aTCs BBIIIOJIHSTE CJIOKHBIC OIIEPaIlUH
Haa MacCuBaMU B NumPy, BKJIrO4asd arperanuro, (bympraumo 1 MAaHUITYJIAOUIO JTaHHBIMU.

24 |OcHoBsl paboTsl B cpene MathCad
B pe3ynpraTte BRIIOTHEHHUS TA00OpaTOPHOI pabOTHI CTYIEHTHI OCBOAT OCHOBHBIC (hyHKIMH MathCad,
BKJIrO4as BBOJ (I)OpMyJ'I 1 CO31aHNEC BBIYHUCIIUTCIbHBIX JOKYMCHTOB.

25 |HUcnons3zoBanune MathCad mis pemenns HHXEHEPHBIX 3a/1a9
B pesynbTate BbINOJIHEHHS 1JA0OPATOPHOM pabOThI CTYIEHTHI OCBOST HHCTpyMeHThl MathCad s
peuICHUA Pa3IMYHBIX MHXKXCHEPHBIX 3a4a4 U CO3JaHUA JOKYMCHTAIIUH.

26 |McnonpzoBanue 6ubnuorekn NumPy 1iist perenns cucteM JMHEHHbBIX YpaBHEHUH U
HaXO/ICHUs KOpHEN ypaBHEHUI
B pe3ynprarte BRIOTHEHUS Ta00paTOPHOH pabOTHI CTYIEHTHI HaydaTcs IpuMeHsTs NumPy ans pemeHus
CUCTEM JIMHEHHBIX YPABHEHUM U HAX0XKI€HUSI KOPHEH ypaBHEHUH.

27 |Ucnomws3oBanue oubmorexknu Pandas st paGoThI ¢ JAHHBIMU
B pe3ynprarte BRIIOTHEHUS Ta00paTOPHOI pabOTHI CTYICHTHI Hay4yaTcs UCIIONIb30BaTh OnbOnoTeky Pandas
JUTSl aHaTu3a U 00pabOTKK JIAHHBIX B TAOJIMYHOM (opMaTe.

28 |Hcnonws3zoBanue 6ubnmorexku Matplotlib nns Buzyanusanuu qaHHBIX
B pesynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI CTYACHTHI HAyJaTCsl CO3AaBaTh rpaduku u
BU3YaJM3UPOBATh JaHHBIE C ToMoIIbio Matplotlib.

29 |Pemenne nuddepeHnnanbHbIX ypaBHEHUH pH momMomm SymPy
B PE3YIbTATC BBINIOJHCHUSA na60paT0pH0171 pa6OTI)I CTYACHTBI OCBOAT METOABI PCIICHUA
muddepeHInaNBHBIX YpaBHEHUH ¢ HCHIONIB30BaHUEM OnbaroTekn SymPy.

30 |AnumupoBanue rpadpukoB cpeacrsamu Matplotlib
B pesynprarte BRINOITHEHHUS 1aO0PaTOPHON pabOTHI CTYIEHTHI HaydaTcst aHUMHPOBATh rpaduku ¢
nomorisio Matplotlib, 9To MO3BOIUT UM BU3YIU3UPOBATH THHAMUYECKHE MTPOIIECCHI.

31 [Monynu SymPy nnst ”H)XEHEpPHBIX pacieToB
B pesynbTaTe BINOIHEHHS 1a0OPATOPHOH pabOTHI CTYEHTHI H3ydaT NpUMeHeHne Moayiaei SymPy s
peuICHU MHXXCHEPHBIX 3a1a4 U pacdC€TOB.

32 |Apxutektypa [IOT (Industrial Internet of Things)

B pe3ynbTarte BRINOIHEHUS J1aOOPaTOPHOIH pabOTHI CTYICHTHI O3HAKOMSTCS C OCHOBAMH apXHUTEKTYPBI
IIOT, BKITIOYas MPUHITUATIBI TTOAKIIOYEHUS YCTPOHUCTB M 00paOOTKH TAHHBIX B IPOMBIIIJICHHOCTH.




[IpakTrueckue 3aHATHS

/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKaHUE

OcHOBBI HanMcaHusl MporpaMm mpu nomouu Python

B PE3YIbLTATC BBIMIOJIHCHUSA NPAKTUYCCKOT'O 3aJaHUs CTYJCHTbI OCBOAT 0a30BEIE KOHICIIINH
MporpaMMUpOBaHsA HA PythOIl, BKJIHO4ast CHHTAKCHUC, CTPYKTYPY OpOrpaMMbl U BBIIIOJTHEHUE MTPOCTHIX
3aJa4.

Opranuzanus Koja Mpyu UCIOIb30BaHUH (DYHKIUN U MOTyIei
B pesynbTaTe BBITOTHEHHUS HPAKTHIECKOTO 3aIaHUs CTYJCHTHI HAYyIaTCsl CTPYKTYPHUPOBATh KOJ C
MOMOIIBI0 (GYHKIMH M MOAYJICH, YTO TIOBBICUT YUTAEMOCTh M TIOBTOPHOE HCIIONIB30BAHUE KOJIA.

Hcnonp3oBaHue ycIoBHBIX oniepaTopoB. Pabora ¢ uCKIIOUeHUSIMH

B PE3YIbTATC BBIMIOJIHCHHUS NPAKTUYCCKOT'O 3aJaHUs CTYJCHTBI Hay4aTCA UCII0Jb30BaTh YCJIOBHBIC
OIICPAaTOPLI AJId YIIPABJICHUA IIOTOKOM BBITNIOJTHECHUA IPOTrpaMMbl U 06paGaTLIBaTL HUCKIHOUYCHUA 1A
IIOBBIIICHUS HAACKHOCTH KOAA.

Hanucanue nporpamMmm IJisd HpOCTCﬁIlIPIX HHXCHCPHBIX PaCuYCTOB
B PE3YIbTATC BBINIOJIHCHHUSA NPAKTUYICCKOTO 3aJaHUs CTYACHTBI HAy4aTCA paBpa6aTBIBaTL nporpaMmbl 1J1d
BEBITTIOJTHCHUA HpOCTCﬁH.IPIX HWHXXCHCPHBIX paCUCTOB, IPUMCHSAS MATEMATUICCKUEC MCTOABI.

[Ipumenenue sa3bika Python 11151 00paboTKM 1aHHBIX J1aOOPATOPHBIX UCTIBITAHUM C

YUYCTOM JOBCPUTCIILHOTO HHTCPBAJIA
B pesynbTaTe BHINOIHEHHS IPAKTUYECKOTO 3aJaHUs CTYACHTHI Hay4aTcs 00pabaThIBaTh JaHHbBIC
UCIIBITAHUH ¢ MCnoJb30BanueM Python, yunTbiBas JOBepHUTEIbHBIC HHTEPBANBI AJIs aHAJIM3a PE3yJIbTaTOB.

OpFaHI/ISaHI/Iﬂ pEe3yJIbTaTOB na60paT0pHHx HCHBITAaHUN IIpH ITIOMOIIU CITMCKOB.

Hcnonw3oBanue cioBapeu
B pe3ynLTaTe BBITIOJIHCHUA HpaKTI/I‘IeCKOFO 3alaHus CTy,E[eHTLI Hayanc;{ OpFaHI/ISOBLIBaTB peSyJ’IBTaTBI
3KCHepI/IMCHTOB C UCITIOJIB30BAHUEM CIIMCKOB U CHOBapeﬁ, qToO 06HCF‘{I/IT aHaJIn3 JaHHBbIX.

Pabota co criuckamu mpu MOMOIITH ITUKIIOB. BiI0)KeHHbBIE CITUCKH
B PEIYIbLTATC BBIMIOJTHEHUSA MPAKTUYCCKOT'O 3aJaHUs CTYACHTbI HAy4aTCA pa6OTaTB CO CIIMCKaMu U
BJIO)KCHHBIMH CITMCKAMHU, UCIIOJIB3Yys HUKJIBI JJII MAHUITYJIAIUNA JaHHBIMH.

HcnonwszoBanue ¢ynkiwmii filter(), map(), reduce() anst paboThl co circkaMu

B pe3ynbTate BINOIHEHHS TPAKTUYECKOTIO 3a/IaHUs CTYJICHTBI OCBOSIT UCTIONIb30BaHKue GpyHKImH filter(),
map() u reduce() 11 00pabOTKH CIIMCKOB, YTO TIO3BOJIUT UM ITHCATh OoJiee TAKOHUYHBIH U 3 PeKTHBHBIN
KOJI.

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

/o

Bun camocrosTensHO# paboThI

[Tonroroska k 1abopaTOPHBIM paboTaM.

HO}IFOTOBKa K IPAKTUYCCKHUM 3aHATHAM.

[ToaroToBka Kk KOHTPOIBHOM paboTe.

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

a1l B W N -

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

4.4. ITpumepHbIN IEpEUCHb TEM KOHTPOJIBHBIX padoT
KontponbsHas pabota Nel

Yacts 1: Teopernueckue BOIpPOCHI




1. Poinb si3p1ka Python B nHXXE€HEPHOM M HAyYHOM MPOTPaMMHUPOBAHUHU.

- Onumute, moyemy Python cranm momysisipHbIM B HAYYHOM COOOIIECTBE U
cpenu wHXEHEpoB. [IpuBeauTe mpumMepsl OMOIMOTEK, HCTIOIB3YEMBIX B ITHX
00J1acTsIX.

2. DTUYECKHUE aCIEKTHI IPOTPAMMHUPOBAHHUS.

- Kakue OCHOBHbBIE ASTHYECKHE NPHUHLHUIIBI JOJDKHBI COOJIIOJATHCS TPU
pa3paboTke mporpaMMHOro obOecrnedueHus? KakoBbl MOCIENCTBUA HApYLIECHUS
MHTEJUIEKTYaJIbHOM COOCTBEHHOCTH Ha KOJ?

3. KoHuenuus momyiei.

- OOBsacHUTE, 4TO Takoe Moayiun B Python m kak oHM TOMOTarOT B
opraHu3anuu koja. [IpuBenure npumMep UCIOIb30BaHUS CTAHIAPTHOTO MOIYJIS.
Yacts 2: [IpakTuueckue 3a1auu

1. ba3oBBIil CHHTAKCUC U THIIBI JJAHHBIX.

- Hanmmure nporpammy, KOTopas 3anpaiivBaeT y I10JIb30BaTels ABa YNCIIA,
BBITIOJIHSET HAJI HUMU CIIOKEHUE, BBIYUTAHUE, YMHOKECHHUE U JIEJIEHNE, U BBIBOJIUT
pe3ynbTaThl Ha DKPaH.

2. OyHKIUN.

- Cozpaiite ¢ynkuuto calculate area(radius), KoTopasi MPUHUMAET PaTUYC
Kpyra ¥ BO3BpaIllaeT ero 1iomiaab. Mcnonb3yiiTe BCTPOCHHBIE MaTeMaTUYECKHE
oTIepaIim.

3. YcioBHbIE oniepaTopbl U paboTa ¢ UCKIIOUCHUSIMU.

- Hanmmure nporpaMmmy, KOTOpasi IpUHUMAET LEJI0€ YUCIIO OT MOJIb30BATENS
U TIPOBEPSET, SBJISCTCS JIM OHO YETHBIM MJIU HedeTHBIM. O0paboTaiiTe BO3MOKHBIC
VCKJIFOUCHUS MIPU BBOJIC TAHHBIX.

4. CIMCKH ¥ LIUKJIBI.

- Cozpnaiite cniucok u3 10 ciyyaitHbIx 1enbix yucen. Mcnons3yite muki for
JUIS1 BBIYMCIIEHUSI CYMMBI BCEX 3JIEMEHTOB CIIUCKA U BBIBOJA pE3yJibTaTa.
5. Cpessl u pynkmuu map() u filter().

- Hanummre nporpammy, KoTopasi CO37a€T CHMCOK KBaIpaToB uncel oT 1 10
20 ¢ wucnonws3oBanveMm ¢yHkuud map(). 3atem wucnonb3yite filter(), yToOBI
OCTABUTh TOJIBKO YETHBIE KBAJPATHI.

YacTs 3: [IpoABUHYTHIE TEMBI

1. OcuoBel OOII.

- Onpenenute kiacc Car c arpudyramu make, model u year. Coznaiite MmeTos,
KOTOpBI BBIBOAMT HMH(pOpManuio o mamuHe B (opmare: "Mapka: {make},
Mopnenb: {model}, I'ox: {year}".



2. Pabota c daitmamu.

- Hamwummre nporpamMmy, KoTopasi 3amuchbiBaeT TeKCT B Gailia U 3arem
CUUTHIBAET €ro 0OpaTHO, BBIBOJIS HA DKPaH.
3. Uutepuer Bemeit (IoT).

- O0bscuure, kak Python MoxkeT mcnosp3oBaThCs AJ B3aUMOAECUCTBUS C
ycrpoiictBamu [oT. IIpuBeanre nmpruMep UCHOIb30BaHUS OMOIMOTEKH sl paOOTHI
C TaTYUKAMM.

Yacts 4: Boripocsl Ha TOHUMaHUE apXUTEKTYPbI

1. Apxutektypa coBpeMeHHbIX [T pemieHuid.

- Uto Ttakoe API m xak OH HCHOJIB3yEeTCS B COBPEMEHHBIX INPUIIOKEHUAX?
[TpuBenure npumep.
2. IIpo6aemsr coznanus 110 npu nomomum Python.

- O6cynute npobnemy GIL (Global Interpreter Lock) u ee BiusiHue Ha
MHOTOIOTOYHOCTH B Python.
KoHnTtponbhas padota Ne2

Yacte 1: TeopeTnueckrue BOIpoCkl
1. [TpoGneMbI BCTPOEHHBIX TUIIOB JaHHBIX B Python.

- OnuiuTe OCHOBHBIE OTPAHUYEHUSI BCTPOCHHBIX THUIOB JaHHBIX B Python
Opy  BBINIOJIHGHWM  HAy4HbIX  BbhluucieHuil. Kak 310  Bamser Ha
MPOU3BOUTEILHOCTD?

2. bubamorexka NumPy.

- O0BsicHUTE, KaKue MPEeUMYIecTBa MpeaocTapiseT oubdaroreka NumPy o
CPaBHEHMIO C BCTPOCHHBIMU TUMaMU JaHHBIX Python.
3. Coznanue, coxpaHeHue 1 3arpy3ka MaccuBoB B NumPy.

- Ilepeuncnure pasznuuHble cocoObl co3nanusg maccuBoB B NumPy. Kak
MOYHO COXPAHUTh U 3arPY3UTh MaCCUBBI?
4. Marematnueckue onepauuu B NumPy.

- Kakue onepaiium MOKHO BBIIOJHATH HaJl MaccuBamu B NumPy? [IpuBenure
MPUMEPBI.
5. ®yuxkuuu B NumPy.

- Kak moxHO mpumensaty pynknum k maccuBam B NumPy? IlpuBenute
MpUMEP UCTIOIL30BaHMS (QYHKITUU.
Yacts 2: [IpakTuueckue 3a1auu

1. Co3nanue u paboTa ¢ MacCHBaMH.



- Cozpaitte ogHomepHbI MaccuB u3 10 ciyuaiinbix yucen ot 0 mo 100.
Boluucnure cpenHee 3HaueHHE, CTAaHAAPTHOE OTKIOHEHHE M MEAHMaHy ATOTrO
MacCHUBa.

2. Onepanuy HaJl MaTpULIAMU.

- Co3paiiTe nBe MaTpulibl (2X2) ¢ TPOU3BOJILHBIMYA 3HAUCHUSIMU U BBHITIOJTHUTE
UX CJIOKEHHE, BBIYNTAHUE U YMHOKCHHE.
3. HaxoxxaeHue KopHEel ypaBHEHHUIM.

- Ucnonb3ys 6ubanoreky NumPy, Haiinute KopHU ypaBHEHUS X2 - 5X + 6 =

4. O0paboTKa MacCMBOB C TIOMOUIBIO CPE3OB.

- Co3paiire maccuB u3 20 3J€MEHTOB U U3BJICKUTE M3 HErO 3JIEMEHTHI C
YETHBIMU MHJIEKCaMU.
5. PaboTa ¢ MHOTOMEPHBIMU MaCCHUBAMH.

- Co3paiite TpexmepHblii MaccuB (2x3x4) u BeiBeAUTE €ro GPopmy, a Takxke
CyMMY BCEX AJIEMEHTOB.
Yacte 3: Buzyanuzamnus pe3yiabTaToOB SKCIIEPUMEHTOB

1. bubnunorexa Matplotlib.

- OOBsicCHUTE, KaK UCIOJIb30BaTh OubOImorexy Matplotlib mist moctpoenus
npocrtoro rpaduka pyHkuun y = x*2 Ha uarepsaie ot -10 go 10.
2. Buasl rpaduxos.

- Ilepeuncnute ocHOBHBIE BUBI rpaduKoB, nocTymHble B Matplotlib, u
OMHMINUTE, B KAKUX CITydasX WX JIyYIlle UCIIOIh30BaTh.
3. AHUMHpOBaHUE TPAPUKOB.

- Hanmmmmre kom /utst co3Manmsl aHMMAITUU CUHYCOUWIBI, U3MEHSIOMICHCS BO
BPEMEHU.
YacTts 4: O6paboTka pe3yabTaTOB IKCIIEPUMEHTOB

1. ®unbTpanus U CriakvBaHUE TaHHBIX.

- Hcnonb3ys NumPy, co3nmaiite mMaccuB € IIyMOM U IIPUMEHUTE METOJ
CIJIaKUBAaHHUS (HAIIpUMED, CKOJIB3SIIEE CPEHEE).
2. CrieKTpasibHBIN aHaAIH3.

- IlpoBeauTe CHEKTpaJbHBIM aHAIUM3 MPOCTOTO CHUTHAJa (HAMmpUMep,
CUHYCOU/IbI) ¢ ucnojb3oBanueMm bIID (GeicTporo npeodpazoanus Dyprne).
3. UHTepnonainus u SKCTpanoJIsius TaHHbIX.

- HUcnonpsyitte 6ubanoreky SciPy nis MHTEpHOSIMHM JaHHBIX Ha OCHOBE
3aJJaHHBIX TOYEK.
Yactp 5: AnbTepHaTHBHBIE CTIOCOOBI HAYYHBIX BBIYMCICHHMA



1. bubnunoreka SymPy.

- Onumure, kak Oubmmoreka SymPy MokeT ObITh HCHOJb30BaHA IS
CUMBOJINYECKUX BBIYMCIICHUM U PEIICHUS YPABHEHUM.
2. lnTepakTUBHBIE JOKYMEHTHI.

- OOBsACHHUTE, KaK UHTEPAKTUBHBIE TOKYMEHTHI MOTYT OBITh MCIOJIb30BaHbI
JUTSl pEeLICHUsI MaTeMaTUYECKUX 3aJ1ay.
YacTb 6: OCHOBBI MAIMHHOTO O0yUYEHUS

1. OCHOBBI KOHIIENIIMY UCKYCCTBEHHOI'O MHTEIIEKTA.
- Onpenenure HCKYyCCTBEHHBIM HHTEIUIEKT U €70 OCHOBHBIE COCTABIIAIOIIINE.
2. OmnpefeneHrie MalllMHHOTO 00y4YeHHUS.

- Uto Takoe MamMHHOE OOY4YEHHE W KaK OHO CBSI3aHO C HMCKYCCTBEHHBIM
UHTEIJIEKTOM?
3. ApXUTEKTypa MAIlIMHHOTO O0y4YEeHUS.

- OnumuTe OCHOBHBIE KOMIIOHEHTHI apXUTEKTYPhl MAIIMHHOTO OOYUYECHHUSI.
Yacts 7: Peanuzaiust METOI0B MAallIMHHOTO 00y4YeHHUs ¢ momoinbio Python
1. bubnmnoreka Scikit-Learn.

- Kak ucnone3zoBats 6ubmmoreky Scikit-Learn gy knaccudukanuy 1aHHBIX ?
[TpuBenute npumep.
2. Marpuiia npu3HAaKOB U LEJIEBOW MACCUB.

- BICHUTE TOHATUA ''Marpuna mnpusHakoB" u 'ueneBoil maccuB" B
OO0BsicHUTE TI0 "Ma a 3HAKOB" "11e51eBO accuB"
KOHTEKCTE MAIIMHHOTO 00YyYCHUS.

3. OOGyueHue HEUPOHHBIX CETEH.

- OnumuTe nporecc 00ydeHUs NPOCTOM HEWPOHHOW CETH Ha IpHUMeEpe
JINHENHOU PErpeccum.

5. Ilepedenr wu3maHWi, KOTOpPbIE PEKOMEHAYETCS UCIOIb30BaTh MPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).
Ne
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3 | Xwur, K. Hayynoe nporpammupoBanue Ha Python / https://e.lanbook.com/book/241031
K. Xumn ; nepeson ¢ anrmiickoro A. B. CHacTuHa. (mara obpamienus: 01.09.2024). -
— Mockaa : JIMK Ilpecc, 2021. — 646 ¢c. — ISBN Teker: 57eKTPOHHBIH.
978-5-97060-914-9.

4 | bopsynos, C. B. Anre6pa u reomerpus ¢ npumepamu | https://e.lanbook.com/book/202154
Ha Python / C. B. Bop3ynos, C. JI. Kypramua. — 3-¢ | (2ata obpamenus: 01.09.2024). -
3., crep. — Canxr-Ilerep6ypr : Jlanb, 2022. — 444 | TEKCT: dICKTPOHHBIH.

c.— ISBN 978-5-8114-9980-9.

5 Maxkkunny, Y. Python u ananu3 ganseix / Y. https://e.lanbook.com/book/131721
MaKKMHHY ; IEPEBOJ] ¢ aHIIHIACKOro A. A. (mata obpamenmus: 01.09.2024). -
CnuHKMHA. — 2-0€ U3]1., ucup. u Jo1. — MocCKBa : Teker: 21eKTPOHHBIH.

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

6 | 3axmsxos, I1. B. Undopmaruka : yue6nuk / I1. B. https://e.lanbook.com/book/241034
3akyskoB. — 5-€ u3a. — Mocksa : JIMK Ilpecc, (nara obparenus: 01.09.2024). -
2021. — 750 c. — ISBN 978-5-97060-921-7. TekeT: 21eKTPOHHBIH.

7 S3eB, B. A. Uncnennsie Metobl B Mathcad : yueGnoe | https://e.lanbook.com/book/200381
noco6ue 1 By308 / B. A. S3es, U. Jlykbsauenko, C.. | (2ata obpamenns: 01.09.2024). -
— Camnkr-IlerepOypr : Jlans, 2022. — 116 ¢c. — TekcT: 57eKTPOHHBIH.

ISBN 978-5-8114-8757-8.

8 bananos, A. H. Mamunaaoe o0yueHue u https://e.lanbook.com/book/414920
MCKYCCTBEHHBIN MHTEJUIEKT : yueOHOE ToCcoOue Jist (nara obparmenus: 01.09.2024). -
By30B / A. H. Bananos. — Canxt-Tletepbypr : Jlaub, | | SKCT: JIEKTPOHHBIH.

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

9 Cakamoro, M. 3aHUMaTeIIbHBIN HCKYCCTBEHHBIH https://e.lanbook.com/book/314885
uHTesiekT. Manra / M. CakaMoTo ; epeBoj ¢ (nata obpamenus: 25.09.2024). -
snonckoro C. JI. ITnexanosoii ; CaBaga. — MockBa : Texcr: 21IeKTPOHHBII.

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

10 | Bypkos, A. MmkeHepus MaiuHHOTO 00y4eHus / A. https://e.lanbook.com/book/314834
BypKoB ; nepeBoj ¢ anriuiickoro A. A. ClIMHKHHA. (nata obpammenus: 01.09.2024). -
— Mockaa : JIMK Ilpecc, 2022. — 306 ¢. — ISBN TexeT: 91eKTPOHHBIH.
978-5-93700-125-2.

11 | Ulapnen, b. KpynHomacirabHoe MallimHHOE https://e.lanbook.com/book/105836

(maTa obparenus: 25.09.2024). -
TeKcT: BIEeKTPOHHBIH.

6. IlepeyeHb COBpPEMEHHBIX

npo¢eCcCUOHATIBHBIX

0a3 [Ja”HHBIX "

MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT MCIOJB30BATHCS MPH

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).
Odurmansubiii cait PYT (MUUT) (https://www.miit.ru/)
Hayuno-texanueckas oubnuorexa PYT (MUUT) (http:/library.miit.ru)



Oo6pazoBatenbHas miargopma «HOpaiit» (https://urait.ru/)

O6mue wHQOpPMAIMOHHBIC, CIpPaBOYHBIE M TMOUCKOBBIC «KOHCYIBbTaHT
[Timrocy (http://www.consultant.ru/),

«I"apant» (http://www.garant.ru/),

«TexakcnepT» — clpaBoYHas CHCTEMa, MPEAOCTABIISIIONIAs HOPMATHUBHO-
TeXHUYECKYI0, HOpMAaTUBHO-TIpaBoBYto nHpopmaruto (https://docs.cntd.ru/)

['maBHas xkuura (https://glavkniga.ru/)

DnexTpoHHO-0MOMoTeYHas cuctema usnarenbceTBa (http://e.lanbook.com/)

DnekTpoHHO-0nbMoTeyHas cuctema ibooks.ru (http://ibooks.ru/)

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /111 OCBOCHUS JUCIUTLIMHBI (MOTYJIs).

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

8. Omnucanue MaTepuasIbHO-TEXHUUYECKOW 0asbl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILIMHE (MOIYIIIO).

1. Pabouyee MecTro mpenojaBaTesss C IEPCOHAIBHBIM KOMIIBIOTEPOM,
noakaouéHHBIM K ceTssM INTERNET. IIporpamMmMmuoe obGecrieueHue 1isi CO3IaHus
TEKCTOBBIX M Ipa)UIeCKUX JOKYMEHTOB, IIPE3CHTAIUH.

2. ChneuMaiu3upoBaHHAs JIGKIMOHHAS AayJIUTOpUS C MYJIbTUMEINA
arnmnapaTypou.

3. KoMnbroTepHbIN KIacc Al IPOBEICHUS MPAKTUYECKUX U JJA0OPATOPHBIX
3aHATHUH.

9. ®opmMa MPOMEKyTOUHOM aTTECTAINU:

Dx3ameH B 1 cemectpe.
3ayer BO 2 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHble MaTepualbl, TPUMEHSEMbIE TIPU MPOBEICHUN MPOMEKYTOUHOU
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktomM PYT (MUUT).



ABTODBI:

3aBeyIOMUN Kadenapo, T01EHT, K. H.
kadenpsr «HazeMHbIe TPaHCIIOPTHO-
TEXHOJIOTUYECKUE CPELICTBA» I1I.A. I'puropses

accucteHT kadenpsl «Hazemunie
TPAHCIIOPTHO-TEXHOJOTUYECKHE

CpeacTBay A.A. Kouypkos
CornacoBaHo:
3aBenyromuii kadenpoit HTTC IT.A. I'puropneB

[Ipencenarens yueOHO-METOINYECKOM
KOMUCCUU C.B. Bonoaun



