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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 - CnocoOeH TOHMMATh MPUHIUIBI PabOThl  COBPEMEHHBIX
MHPOPMAITMOHHBIX TEXHOJIOTUH W HCIOJIb30BaTh WX JUISI PEHICHUS 3a1ad
npodecCHOHAIbLHON JIeATEIBHOCTH;

YK-1 - CnocobGeH OCymecTBIsITh KPUTHUECKUH aHau3 MPOOJIEMHBIX
CUTYyalliii Ha OCHOBE CHCTEMHOTO MOIX0/1a, BRIPAa0aThIBATh CTPATETUIO JCHCTBHIA.

OOGy4eHwue 1Mo JUCUUIUIMHE (MOAYJII0) PEANoJaraeT, 4To Mo €ro pe3yJibTaTamMm
oOydaroruiicst Oyner:

3HaTh:
- KOHIICTIITUY ¥ TIPUHITAIIB pa00ThI HH()DOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHA;



- 0COOCHHOCTH CHHTAKCHCa U OCHOBHBIX KOHCTPYKIIMH COBPEMEHHBIX SI3bIKOB
MPOTPaMMHUPOBAHMUS;

- METOJIBI M TIOJXO/IBI B 00IACTH UCKYCCTBEHHOTO WHTEIUICKTa M MAIIIMHHOTO
o0yueHus;

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

YMmern:

- pa3pabaThIBaTh aJTOPUTMBI JUIS PEIICHHS 3a/1ad Pa3InuyHON CI0KHOCTH,

- 3aIpamMBaThi AHATU3UPOBATH JIAHHEIE B 0a3ax JTaHHBIX;

- IPUMEHSTH METObl MAIIMHHOTO 00YUYEHUS JIJIS1 aHAJIN3a TAHHBIX U PEIICHHUSI
MPAKTUYECKUX 3a7aY;

- pa3pabaTbIBaTh MPOCKTHI B 00JaCTH MPO(ECCHOHANBHON IEATEIBbHOCTH C
MIPUMEHEHUEM TEXHOJIOTUHA UCKYCCTBEHHOTO MHTEJIEKTA.

Baagern:

- HAaBBIKAMH IIPOTPaMMHPOBAHUS HA COBPEMEHHBIX SI3bIKAX;

- YMEHHUEM aHAJIU3UPOBATh U ONTUMHU3UPOBATH AJITOPUTMBI JIJIs1 TIOBBIIIICHUS
ux 3QPEeKTUBHOCTH;

- HaBbIKaMH pabOThI C 6a3aMM TaHHBIX;

- HaBBIKAMHU PEIICHUS MPAKTUYECKUX 3a/ad B 00JacTH mpodeccuoHaIbHOM
JEATEIBHOCTH C IPUMEHEHUEM UCKYCCTBEHHOIO NHTEIUICKTA.

3. O6beM TUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTIIAHBI (MOIYJIs).

OO0mast TPyIOEeMKOCTh JMCIHUIUIMHBI (MOJyJisfA) coctaBiser 8§ 3.e. (288
aKaJeMHYeCKuX Jaca(oB).

3.2. OOvem mucuuIIMHBI (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peajin3alun 00pa3oBaTesIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IpU MIPOBEICHUH YUEOHBIX 3aHATUM:

KonmuectBo yacos
Tun y4eOHBIX 3aHATHI Cemectp
Bcero

Nel Ne2

KonrakTHas paboTa Ipu npoBeIeHHH yueOHBIX 3aHsATHIl (BCero): 160 | 80 80
B tom uucne:

3aHATUS JEKIUOHHOIO THUIIA 64 32 32

3aHATUS CEMUHAPCKOro TUIA 96 48 48




3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (popMe caMOCTOSATENbHOU pPabOThI
oOydJaromuxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYarommxcsi C
Mearorn4ecKuMU pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTU3aIliH
oOpa3oBaTeNnpHON TpPOrpaMMbl  HA HWHBIX  YCIOBHUSAX, TIPH  MPOBEICHUU
IPOMEKYTOUYHOM aTTECTAIIMK COCTaBiseT 128 akajmeMudeckux daca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYAJILHOMY YYeOHOMY IJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O00Y4YEHHH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaarn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00YUAIOUINXCS, a TAaKXKe B opme
KOHTAKTHOW pabOThl 00Y4YaIONIUXCSl C MEJArorMuyeCKuMU pabOTHUKAMU U (WJIN)
JUIAMH, TIPUBJIEKAaEMbIMH K pealiu3allii 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCJIOBUSIX, TIPH MPOBEACHUH MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTnka JTEKIHMOHHBIX 3aHITUH / KpaTKO€ COACPIKAHUC
/11

1 |OcHoBbl s13b1Ka IporpammupoBanus Python

PaccmaTprBaemble BOTIPOCHI:

- Ponb s3p1ka Python B mH)KEHEpHOM M HAyYHOM IPOTPaMMHPOBAHHH.

- Ocobennoctn s3p1ka Python, ocHOBBI cHHTaKcHCa, cpena pa3padoTKH.

- DTHUYECKHE aCHEeKThl NPOrPaMMHPOBAHUS: HHTEIJIEKTyalbHasi COOCTBEHHOCTh Ha KOJI.

2 ba3oBbIi1 CHHTaKCHC. BBOI[ U BBIBOJA JaHHBIX, TUIIbI JAHHBIX, 0a30Bble MAaTEMATHUECKHE
onepanuu

PaccmarpuBaembie BOIPOCHL:

- ®ynkiwmu print() u input(). @opMaTUpOBaHHBIH TEKCT.

- Oynxnus type(). Tumsl TaHHBIX ¥ IpeoOpa30BaHUE THUIIOB.

- Berpoennble MaTeMaTHUECKHE ONIEPALIUH.

3 |@ynknuu B Python
PaccmarprBaeMbIe BOIIPOCHI:

- OyHKIMU B IPOrPaMMHUPOBAHHUH.
- Cunrakcuc def u lambda.

- ApryMeHTHI (QyHKIHH.

- lIMeHOBaHHbIE apTyMEHTHI.

4 Mogynu B Python

PaccmaTprBaemble BOIIPOCHL:

- Konnenuus monynei.

- Moayse math.

- YcraHoBKa MoJtysielt ¢ momolblo pip install.

5 |/lekoMmo3uIus

PaccmarpuBaembie BOIPOCHL:

- IloHsATHE NEKOMITO3ULIUY.

- [IpumeneHne JeKOMIIO3UIINY [T PELICHNS HH)KEHEPHBIX 3a1ad.
- HoTanmm HanmeHOBaHMS NIEPEMEHHBIX.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

YcnoBHbIe oniepatopbl. PaboTa ¢ UCKITIOYCHHUSIME
PaccmarpuBaembie BOIIPOCHL:

- bynesa noruka.

- YcnoBHble onepatopsl B Python.

- Pabora ¢ ucknrouenusmu. Try u except.

Cnucku v ukiibl. bazoBbie MOHIATHS
PaccmarprBaeMbIe BOIIPOCHL:

- Crimcku B Python. OCHOBHO# CHHTaKCHC.

- Huxkiel ¢ for u while.

- PaboTa co crimckaMu py HOMOILH IIMKIIOB.

Cnucku v nukibl. [I[pogBUHYTHIA YPOBEHD
PaccmarpuBaembie BOIIPOCHL:

- Cpessl.

- @ynxuusg map().

- Oyukiws filter().

OcHOBBI 00BEKTHO-OPHEHTUPOBAHHOTO MpOrpaMMupoBanus. [ 'paduueckuii naTepdeiic
PaCCManI/IBaeMBIe BOIPOCHI:

- I[loHsTHE KITaCCOB.

- Knaccel u rpadmueckuii nHTEpdEic.

- Hacnenosanue.

10

I[OHOJ'IHI/ITCJ'ILHBIG MOAYJIN I CO3JaHUA MHIKCHEPHOTI'O I10
PaccmaTtpuBaeMble BOIPOCHL:

- Monyns time.

- With u pabora c daiimamu.

- [IponBunyTas paboTa cO CTpOKAMH.

11

Coznmanue rpaduyeckoro nurepderica
PaccmarpuBaembie BOIPOCHL:

- MacTpy™menTs! ans cozganus GUIL

- 3arpyska GUI B Python.

- [Moaxmouenue GyHKIHIL.

12

OcHosbl si3b1ka C/C++ 1 pabotsl ¢ Arduino
PaccmarprBaeMble BOIIPOCHI:

- OcHoBrl Arduino.

- Pa3paboTka nmporpamm Ha Arduino aist cOopa moKa3aHUH TaTINKOB.
- [lepemada maHHBIX HAa KOMIBIOTEp MpH oMoy Serial().

13

B3aumoneiicteue Python ¢ qpyrumu si3pikamMu IporpaMMUpOBaHUS
PaccmarpuBaembie BOIPOCHL:

- ApxutexTypa coBpeMeHHbIX [T peniennit.

- API.

- JSON.

14

ApXUTEKTypa MPUIOKEHUI
PaccmarprBaeMbie BOTIPOCHI:

- OCHOBHO¥ ITOTOK MPUITOKCHHUS.
- [lousiTHe COOBITHS.

- Bunpr oxoH.

15

HurepHer Bemen
PaccmarpuBaembie BOIPOCHL:

- Cucrema OSI.

- [IpoToxoJb! Iepeiaun JaHHBIX.
- ApPXHUTEKTypa BeO-TIPUIIOKEHUH.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

16

CymectBytomue mpobnemsl co3aanus [10 mpu momomu Python
PaccmarpuBaembie BOIIPOCHL:

- GIL.

- Kpoccmmarpopmennocts 1 Linux Astra.

- IIpoGieMBl yHHBEPCABHBIX S3BIKOB POrPAMMHUPOBAHUSL.

17

Python ans Hay4HBIX BBIYHCICHUN

PaccmarprBaeMbIe BOIIPOCHL:

- [IpoGirema BCTpOCHHBIX THITOB JaHHEIX B Python.

- bubnmorexa numpy.

- Crioco0Bl co3aHmsA, COXpaHEeHHUS U 3arpy3KH MaCCHBOB B NUMPY.

18

MaremaTuyeckue onepanyuu B humpy
PaccmarpuBaembie BOIIPOCHL:

- [IpumeHeHne GyHKIMU K MacCUBYy.

- Onepanuu HaJ MaTpUllaMU.

- HaxoxxieHust KopHel ypaBHEHUI.

19

O6paboTka MacCBOB B humpy
PaCCManHBaeMBIe BOIPOCHI:

- Cpessl.

- OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTHUKH.
- Pabora ¢ MHOTOMEPHBIMU MacCHBaMH.

20

BHSyaJ'H/IBaI_II/ISI PE3YJIbTAaTOB SKCIICPUMEHTOB IIPH ITIOMOIIN PythOIl
PaccmaTtpuBaeMble BOIIPOCHI:

- bubnmoreka matplotlib.

- Buner rpadukoB.

- AHnMupoBaHKe rpadUKoB.

21

O6paboTka pe3yabTaTOB IKCIIEPUMEHTOB ¢ TToMoIbio Python
PaccmarpuBaembie BOIPOCHL:

- q)I/IJ'II)TpaL[I/ISI U CIJIa’)KMBAHUEC JJTaHHBIX.

- CrieKkTpanbHBII aHANN3.

- I/IHTCpHOJ’IS{HI/IH 1 JKCTpAINoJAInd JaHHBIX.

22

AJ'II)TepHaTI/IBHBIG CHOCO6I)I HayLIHI)IX BBI‘II/ICJ'ICHI/H\/JI
PaccMaTprBaeMble BOTIPOCHI:

- bubnuroreka sympy.

- MathCad u oreuecTBEHHBIE aHAJIOTH.

- OCHOBBI BBIYUCIICHUH [IPU MIOMOIIY HHTEPAKTHUBHBIX TOKYMEHTOB.

23

Pa60Ta C UHTCPAKTUBHBIMH JOKYMCHTAMU
PaccmarpuBaembie BOIPOCHL:

- Pemenne ypasuenuit mpu nomomu MathCad.

- Pabora ¢ matpumamu 8 MathCad.

- CnokHble MaTeMaTHueckue Berurciienus B MathCad.

24

[TporpammupoBanue B MathCad
PaccmarprBaeMbie BOTIPOCHI:

- Bimsyanuzanus nanseix npu nomon MathCad.
- YcnosHble onepatopsl B MathCad.

- [uxer 8 MathCad.

25

OCHOBBI MallIMHHOTO 06y‘-ICHI/ISI
PaccmarpuBaembie BOIPOCHL:

- OCHOBBI KOHIENIIUU UCKYCCTBEHHOTO HUHTEIIEKTA.
- OnpeneneHre MAaIIMHHOTO 00Y4EHHS.

- ApPXHUTEKTypa MAIIMHHOTO 00y4eHHSI.
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TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

26

Peanuzanus npocteimmx METoJ0B MAaIIMHHOTO 00y4YeHHs pu oMoty Python
PaccmarpuBaembie BOIIPOCHL:

- bubnmoreka Scikit-Learn.

- [IpencraBnenue nanubix B Scikit-Learn.

- Matpuiia npi3HAKOB H IIEIEBOIl MacCHB.

27

Crioco0b1 00yueHus: HEUPOHHBIX CeTer

PaccmarprBaeMbIe BOIIPOCHL:

- OGyuenne ¢ yuuteneMm. [Ipocras muHeHAs perpeccusl.

- OGyuenne 0Oe3 yuutens. Knaccupukarus Habopa JTaHHBIX.

- [IpuMeHeHne METOIOB MALlIMHHOTO 00YYEHHS UL aHAIN3a PYKOIHUCHBIX UGD.

28

OCHOBBI TEXHHYECKOT'O 3pCHUA
PaccmarpuBaembie BOIIPOCHL:

- [IpencraBnenue (HoTo U BUACO JaHHBIX B KOMIIBIOTEPE.
- bubnuorexka OpenCV.

- [IpenBapurensHas 06paboTka H300pasKeHIH.

29

bubnuoreku asst OBICTPOTrO MPOTOTUITMPOBAHHS CUCTEM KOMITBIOTEPHOTO 3pEHUS
PaccmaTprBaemble BOTIPOCHI:

- CBepTOYHBIE HEUPOHHBIE CETH.

- OcHoBblI Keras.

- Knaccudukanus nsobpaxennii mpu nomoinu Keras.

30

ApXI/ITeKTypa CUCTCM C IPUMCHCHUCM aBTOBOXKIACHHA
PaccmaTtpuBaeMble BOIIPOCHI:

- CTpoeHHE CHCTEMBL.

- [loaroroBka naHHBIX.

- OOyueHne 1 TPUMEHEHUE MOJICTIH.

31

ABTOMAaTH3aIMs BHEJAPEHUS METOJOB UCKYCCTBEHHOT'O MHTEJUICKTA
PaccmarpuBaembie BOIPOCHL:

- AutoML.

- MLOps.

- BbI30BBI OBICTPOTO pa3BepTHIBAHUS HOBBIX TEXHUUECKHUX PELICHUH B MHDOPMAI[OHHBIX CPElax.

32

HepCHeKTI/IBHLIG HaHpaBJ’ICHI/Iﬂ I/ICKYCCTBCHHOFO HHTCJIIJICKTA
PaccmarprBaeMbie BOTIPOCHI:

- Berpoennsiit .

- I n undpoBsie TBOHHAUKH.

- ['eHepaTuBHBIN 1U3aiiH.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

/o

HaumeHnoBanue 1abopaTopHBIX paboT / KpaTKOE CoJiepKaHne

OCHOBBI HamKcaHus Mporpamm npu nomoiu Python

B pesynbrare BeIMOTHEHHS Ta00PaTOPHOH pabOThI CTYACHTHI OCBOSIT 0230BbIe KOHIIETIITUN
nmporpaMMupoBanus Ha Python, BKITto4Yast CHHTaKCHC, CTPYKTYPY TPOTPaAMMBI U BBITTOJTHEHUE TIPOCTHIX
3aza4.

Tunsl JaHHBIX U TPE0Opa30BaHUE TUIIOB

B pesyinbrate BINOIHEHHS 1a00PATOPHOM pabOTHI CTYICHTHI M3y4aT pa3sINyHbIe THITH JaHHBIX B Python u
Hay4aTcsl BBIIOJIHATH NpeoOpa3oBaHKe TUIIOB, YTO MO3BOJIUT UM Ooiiee 3 PeKTUBHO paboTaTh ¢ JaHHBIMU.




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

Opranuzanus Koja Mpyu UCIOIb30BaHUH (DYHKIIUN U MOTyJeiH
B PE3yJIbTATC BBINIOJIHCHUSA na60paTopH017I pa60T1>1 CTYACHTBI HAYYAaTCA CTPYKTYPUPOBATH KOA C MTOMOIIBIO
(l)yHKHI/Iﬁ n MOHyﬂeﬁ, YTO MOBBICUT YUTACMOCTb U TOBTOPHOEC UCIIOJIB30BaHUC KOA.

Oynkuun. UMeHOBaHHBIC apryMEHThl. AHOHMMHBIC (DYHKITUH

B pesynbTaTe BhIIOIHEHUS 1a00PAaTOPHOU pabOTHI CTYJEHTHI OCBOAT CO3JAAaHUE U UCIIOIb30BAHHUE
(yHKIMH, BKJIIOYAst IMCHOBAHHBIC I aHOHUMHBIE (DYHKIMH, YTO MTO3BOJIUT UM OoJiee THOKO YIIPaBIIsATh
apaMeTpaMH.

Hcnonb3oBaHue yCIOBHBIX OMEpaTopoB. PaboTa ¢ CKITIOUSHUSIMU

B pesynbrate BeIOTHEHHS Ta00PaTOPHOI pabOTHI CTYJEHTHI HAYy4JaTCsl HCTIONIL30BATh yCIOBHBIE
OIepaTOpPbl AN YIPABIECHHS IOTOKOM BBINOIHEHUS IPOrpaMMbl U 00pabaThIBaTh UCKIIIOUSHUS AT
HOBBIIIEHNUS HaJAEKHOCTH KOJA.

bynesa noruka. Turmbl omm6ox
B pesynbraTe BHIMONHEHUS Ta00pAaTOPHOI pabOThI CTYICHTHI U3y4aT OCHOBBI OYJICBOM JIOTHKYU U
pa3u9HbIe THIHI OMHO0K B Python, uTo momMoxeT UM n30eraTh pacpoOCTPaHEHHBIX OIMIHOOK B KOJIE.

Hanmcanue nporpaMm i IpOCTEUIINX MHKEHEPHBIX PAacYeTOB
B pesynbTate BeIOTHEHHS 1a00paTOPHOH pabOTHI CTYJEHTHI HaydaTcsl pa3pabaThIBaTh IPOrPaMMBI IS
BBITIOJTHEHHS IPOCTEHININX MHXCHEPHBIX PAacueTOB, IPUMEHSS MaTEMaTHIECKHE METOIBI.

OcoGenHoctu paboThl B cpefie pazpabotku Jupyter. «Marndeckue» GyHKIUN
B pesynbraTe BhINONHEHHMS J1aOOPaTOPHOIT pabOTHI CTYAEHTHI OCBOST padoty B Jupyter Notebook, Bkitouas
UCIIOJIb30BAaHHUE «Marnyeckux» (GpyHKUMI A1 yIpoIieH s poliecca pa3paboTKy.

[Ipumenenwne s3pika Python s 00paboTku JaHHBIX 1a00PATOPHBIX UCTIBITAHUH C

Y4€TOM JOBCPUTCIILHOTO MHTCPBAJIA
B pesynbrate BeIOTHEHHS Ta00PAaTOPHOH pabOTHI CTYJEHTHI Hay4daTcsi 00padaThIBaTh JAHHbBIC NCTIBITAHUI
¢ ucrnoss30BanueM Python, yuntsiBast oBepuTEIbHBIE HHTEPBAIIBI VIS aHAIN3a PE3YIIBTATOB.

10

PaboTa ¢ ynciamu. HpaBI/IJ'Ia OKpYTJICHUA. Marematuueckue orcpanuun sl HHXXCHCPHBIX
pacucToB

B pesynbrare BeIMOTHEHHS 1a00paTOPHON pabOThI CTYACHTHI OCBOST MpaBUiia OKPYTICHHSI YUCEN U
OCHOBHbIE MaTeMaTUYECKHE OINEpaIiH, UCII0JIb3yeMble B MH)XEHEPHBIX pacueTax C UCIHOJb30BaHUEM

Python.

11

Opranu3zaiys pe3yabTaToB Ja00PATOPHBIX UCIIBITAHUN IPU TOMOIIH CITHCKOB.

Hcnonb3oBanue cioBapei
B pe3ynbrate BRINOTHEHUS Ta00paTOPHOH pabOTHI CTYIEHTHI HaydaTcs OPTraHU30BBIBATH PE3YIbTATHI
OKCIICPUMECHTOB € MCIIOJIb30BAHUCM CITMCKOB U CHOBapeﬁ, 4TO OOJErYUT aHAIN3 JaHHBIX.

12

MeToabI IIUKJIOB
B pe3synbrare BRINOIHEHUS 1a60PaTOPHOI pabOThI CTYICHTHI H3y4aT pa3IMyHbIC METOIBI IIHKJIOB B
Python, uro no3Bonut uM 3¢hexTHBHO 00padaThIBATh JaHHBIE U BHIIIOJIHATH NOBTOPSIOLINECS 33/1a4H.

13

Pabota co criuckamu py MOMOIIIH ITUKIIOB. BiioskeHHbBIE CITUCKH
B PE3yJIbTATC BBINIOJTHCHUA na6opaT0pH0171 pa6OTI)I CTYACHTBI Hay4aTcCsd paGOTaTB CO CIIMCKaMHU U
BJIO’KCHHBIMU CIITMCKAMMU, UCIIOJIb3Y S HUKJIbL JJII MAHUITYJIAIIUNA JaHHBIMH.

14

OcobeHHoCTH pabOTHI C IUKIAMHU
B pesynbrare BeIMOTHEHHS 1a00PaTOPHOH pabOThI CTYACHTHI H3y4aT OCOOEHHOCTH PabOTHI C ITUKIAMH B
Python, BKirOUast ynpaBieHne UTEPAIUsIMHA U ONTHMHU3AIINIO TIPOU3BOAUTEIEHOCTH.

15

Ucnonb3oBanue dpynkuuii filter(), map(), reduce() ans paboTsl co cIUCKaMu

B pesynbTaTe BBIIOTHEHUS 1a00paTOPHOU pabOThI CTYJEHTBI OCBOAT MCHONB30Banue GyHkuuii filter(),
map() u reduce() s 06pabOTKH CIICKOB, YTO MO3BOJIHT MM MTUCATh OOJIee TAKOHWYHBIA U 3 )EeKTUBHBIN
KO/I.
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16

Pabota ¢ xkimaccamu
B pe3ynLTaTe BBITTIOJIHCHUA na60paTopH017I paGOTLI CTyHeHTbI Hayanc;I CO3JaBaTh U UCIIOJIb30BAaTh KJIACChI
B PythOIl, YTO IMO3BOJIUT UM peaﬂI/BOBLIBaTL O6’beKTHO-OpI/IeHTI/IpOBaHHI)Ie IIoaAXo4bl B HpOFpaMMPIpOBaHI/II/I.

17

Cozpnanue nporpammbl ¢ GUI npu nomomu moayist PyQt6
B PE3YyJIbTATC BBINIOJIHCHUA na60paTopH0171 pa60T1>1 CTYACHTBI OCBOAT CO3JaHUC Fpa(l)I/ILICCKI/IX
noJp30BaTenbekux naTepdeiicoB (GUI) ¢ ucnonmp3zoBannem Moayist PyQt6.

18

OcHoBbl paboTsI ¢ PyQt6
B pesymnprarte BRIIOTHEHHUS 1TaO0OPaTOPHOI pabOTHI CTYIEHTHl H3y9aT OCHOBHBIE KOMITOHEHTH PyQt6 u nx
WCIIONIE30BaHUE ISl CO3aHMS HHTEP(ECOB MPHUIIOKCHUH.

19

Pa6ota B QtDesigner. Coznanue GUI B rpadudeckoii cpene
B pesyinbrate BhINOIHEHHS 1a00paTOPHON pabOTHI CTYIEHTHI Hay4arTcst ucnonb3oBath QtDesigner s
BU3YaJIbHOTO MPOEKTUPOBAHUS IpaiIecKuX UHTEPPEHCOB.

20

O0paboTka coObITHI
B pe3ynbrarte BRIMOTHEHUS Ta00paTOPHOH pabOTHI CTYIEHTHI OCBOAT 00paboTKy coObITHi B GUI-
MPWIOKEHUSX, YTO MTO3BOJIUT UM PEarnpoBaTh Ha JCHCTBUS MONTb30BaTENCH.

21

[Tonyuenune naHHBIX OT MUKPOKOHTpOJIIEpa U niepenada nanHbix Ha 11K o cpencram

MMOCJICA0OBATCILHOI'O IIOPTA
B pesynbraTe BhINONHEHHMS J1AOOPATOPHOIT pabOTHI CTYACHTHI Hay4aTcs B3aUMOICHCTBOBATH C
MHUKPOKOHTpOJIJIepaMH, ody4as JaHHbIE U nepeanas ux Ha 1K uepes mocnenoBaTebHBIN TOPT.

22

[Tapcunr ctpok npu nomouiu Python
B pesynprarte BRIOTHEHHUS 1Ta00OPaTOPHOI pabOTHI CTYIEHTHI OCBOAT METOBI TapcHHTa cTpoK B Python,
YTO IMOMOXKET UM U3BJICKATh IMOJIC3HYIO I/IHCI)OpMaI_[I/IIO U3 TCKCTOBBIX JaHHBIX.

23

CO3ZIaHI/I€ ImporpaMMabl 4Jis1 MOHUTOPHHTA XOJla SKCIICPUMCEHTA IIPU IMOMOIIU A3BIKa

Python, 6ubmuorexn PyQt6, sizpika C++ 1 Arduino
B pesynbrarte BRIIOIHEHHUS T1a60paTOPHOIT pabOThI CTYACHTHI Hay4yaTcs pa3pabaThiBaTh MPOrPaMMBI I
MOHHUTOPHHI'A 3KCIIEpUMEHTOB, nHTerpupys Python, PyQt6, C++ u Arduino.

24

Hanucanue koga Ha C/C++ ans Arduino
B pesyinbTate BbINOIHEHHS 1a00OPATOPHOH pabOThI CTYJICHTHI OCBOSIT Hanucanue nporpamm Ha C/C++ st
MHUKPOKOHTPOJUIEPOB Arduino, 4T0 MO3BOJIUT MM YIIPABJIATH alIIapaTHHIMA KOMIOHEHTaMH.

25

Ucnonb3oBanue Python qist pabotel ¢ Word u Excel
B pe3yinbTate BbIMOIHEHHS Ta00pAaTOPHOM pabOThI CTYICHTHI HAY4YaTCsl UCIIOIB30BaTh Python st
aBTOMaTH3auu paboThl ¢ JokyMeHTamu Word u tabmumamu Excel.

26

Ocob6ennoctu cnuckoB Python u maccuBoB NumPy
B pesybTare BBINOIHEHUS JTaAOOPAaTOPHOH pabOThI CTYICHTHI H3YyYaT OTJIMYHS MEXKIY crrckaMu Python u
MacCHBaMH NumPy, a TaK)XKC€ UX NIPUMCHEHHUE B PA3JIMYHBIX 3aavdax.

27

Ucnonb3oBanue Python qist padbotel ¢ Komnac 3D
B pesynbrate BeIOTHEHHS 1a00paTOPHON pabOTHI CTYIEHTHI OCBOSIT METO/IbI aBTOMATH3AIIMH IIPOLIECCOB B
Kommac 3D c nomonipto Python.

28

HcnonwszoBanue 6ubnanoreku NumPy ass paboTsl ¢ MaccuBaMu
B pesynbrare BeIMOTHEHHUS 1a00PaTOPHOH pabOThI CTYACHTHI HAY4aTCsl UCTIONB30BaTh OuOImoTeKy NumPy
JUISL CO3/IaHMS M MaHUTYJISILUA MHOTOMEPHBIMH MacCHBaMH.

29

O6pa60T1<a OKCIICPUMCHTAJIbHBIX JaHHBIX C UCIIOJIB30BAHUCM NumPy Amnanuz

KOJIeOaHUH MeXaHMYECKON CHCTEMBI IIPU TIOMOIIH akcenepoMeTpa, Arduino 1 NumPy
B pesynbTaTe BBIIOIHEHUS 1a00OPAaTOPHOU pabOTHI CTYJEHTHI OCBOAT 00pabOTKY IKCIIEPUMEHTAIbHBIX
JaHHBIX, TIOIY4YEHHBIX OT aKCelepoMeTpa, ucionb3ys NumPy a4 ananusa konebaHuil MeXxaHHIEeCKOH
CHCTEMBI.
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30

CrnosxHble onepanuu Haja MaccuBamu B cpeae NumPy
B PE3yJIbTATC BBINIOJIHCHUSA na60paTopH0171 pa60T1,1 CTYACHTBI HAYy4aTCAd BBIIIOJHATH CJIIOKHBIC OII€paliun
HaJa MaCCuBaMU B NumPy, BKJIrO4asd arperanutro, (me,Tpaumo 1 MAaHUITYJIANOUIO TaHHBIMU.

31

OcHoBbI paboThI B cpene MathCad
B pesynbTaTe BBIMOTHEHHS 1a00paTOPHOM paboThI CTYICHTHI OCBOSAT ocHOBHBIE (yHKIH MathCad,
BKJIFOYasi BBOJ CI)OpMyJ'I 1 CO3JaHUE BBIYUCIIUTEIIBHBIX JOKYMEHTOB.

32

Ucnons3oBanne MathCad anst pernienust HH>KEHEPHBIX 33124
B pesymnbraTte BRIIOTHEHUS Ta00paTOPHOI paboTHI CTYIEHTHI 0cBOAT HHCTpyMeHTH MathCad st
pELICHUS PA3INYHBIX HH)KCHEPHBIX 33124 M CO3MaHMs JOKYMCHTALlUH.

33

Hcnons3zoBanne MathCad myist ClioKHBIX HAyYHBIX pacyeTOB
B pesynbTaTe BhIIOIHEHUS 1a00PAaTOPHOU padOTHI CTYJEHTHI 0cBOAT NpuMeHenue MathCad s
IPOBEJICHUS CJIOXKHBIX HAYYHBIX PacyeTOB U MOJEIUPOBAHHUS IIPOLECCOB.

34

Ucnonb3oBanue 6mbanoreku NumPy /i pelieHust CUCTEM JIMHEHHBIX YpaBHEHUH U

HAaxO0KJICHUsI KOpPHEH ypaBHEHUIN
B pesynbTaTe BBITOTHEHHS 1a00PAaTOPHOH pabOTHI CTYJEHTHI Haydarcs puMeHaATh NumPy uist pemenns
CUCTEM JIMHENHBIX YPaBHEHUM U HAX0XIECHUSI KOPHEH ypaBHEHUH.

35

Hcnonb3zoBanue 6ubimmoreku Pandas st paboThI ¢ JaHHBIMU
B pesynbraTe BhINONHEHHS J1AOOpaTOPHOIT pabOTHI CTYACHTHI Hay4aTcsl UCIOb30BaTh OnbmuoTeky Pandas
JUTSL aHaTU3a 1 00pabOTKU TaHHBIX B TAOIMIHOM (opmare.

36

CuMBoOJIbHBIE OMOJIMOTEKN B MH)KEHEPHBIX pacuyerax: SymPy
B pesynbraTe BRINIOTHEHHSA TAOOPATOPHOH pabOTHI CTYICHTHI H3Yy4aT IPUMEHEHHE CHMBOJIBHBIX
6ubmMoTeK, Takux Kak SymPy, B HH)KCHEPHBIX pacdeTax Ul aHAIUTHYECKOTO PeIIeHNUS 3a1ad.

37

CuMBoOJbHBIE BbIUKCIEHUS U SymPy
B PE3yJbTAaTC BBINIOJHCHUA J'Ia60paTOpHOI>i pa6OTBI CTYACHTBI OCBOAT CUMBOJIbHBIC BBITUCJIICHUS C
IIOMOIIBIO OMOIMOTEKHU SymPy, YTO MO3BOJIUT UM pCIIaTh MATEMATUYCCKUC 3a/la4l aHAJIUTUYCCKU.

38

HcnonwszoBanue 6ubnnorexku Matplotlib nns Buzyanuzanuu qaHHBIX
B pesynbrare BeIMOTHEHHS Ta00PaTOPHON pabOTHI CTYACHTHI HAy4aTcs co37aBaTh rpaQuKku U
BU3YyaJIM3UpPOBAaTh JAaHHBIE C TTOMOIIBI0 Matplotlib.

39

Pemenne nuddepennmanbHpIX ypaBHeHUH py nomomu SymPy
B pesynbTaTe BBIIOTHEHHS 1a00pAaTOPHOH pabOThI CTYICHTHI OCBOST METOBI PEILCHUS
mudQepeHInaTbHBIX YPaBHEHUH ¢ UCTIONb30BaHHEM OnOmoTekn SymPy.

40

Anumupoanue rpadukoB cpeactBamu Matplotlib
B pesyiibTate BbINOIHEHHS 1a00PAaTOPHON pabOThl CTYJEHTHI Hay4YaTcsl aHUMUPOBATh IPaUKH C
nomoIie0 Matplotlib, 4T0O MO3BOIUT UM BH3YaIU3UPOBATH TUHAMUICCKHE TPOIIECCHI.

41

Monynn SymPy a1 nHXEHEpHBIX pacueToB
B pesynbrate BINIOTHEHHS TA0OPATOPHOH pabOTHI CTYJEHTHI H3ydaT NpUMEHeHHne Moryiel SymPy mis
peLIeHusI MH)KEHEPHBIX 331a4 U pacyeToB.

42

JluneitHas perpeccus U Kiactepu3salys npu nmomomu Scikit-learn
B PE3yJbTAaTC BBINIOJTHCHUSA na6opaT0pH0171 pa60T},1 CTYACHTDBI HAYy4aTCd NPUMCEHATb METOAbL JINHEHHOM
PErpecCHy U KIIaCTEpU3AIIMK ¢ CIIOJIb30BaHneM OubanoTeku Scikit-learn.

43

OcHOBBI MalIMHHOTO 00y4YeHus1 Ha mpumepe oudmmorekn Scikit-learn
B pesynbrare BeIMOTHEHHS Ta00PATOPHON pabOThI CTYACHTHI IIO3HAKOMSTCSI ¢ OCHOBAMHU MAITMHHOTO
o0yueHust ¥ ero mpuMeHeHneM Ha nmpumepe Scikit-learn.

44

O6paboTka n300paxeHuit ¢ KaMephl IOKOMOTHBA cpencTBamu oubmnotexku OpenCV
B pesynbTaTe BEIIONHEHUS Ta00PAaTOPHO pabOTHI CTYIEHTEI OCBOST 00pabOTKy H300paskeHHIH,
MOJyYSHHBIX C KaMepbl JOKOMOTHBA, CIoib3ys 0nbnmorexy OpenCV.
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45

Pabora ¢ uzobpaxkenusimu cpeacTsamu Python u 1ONOTHUTENBHBIX MOIYJIEH
B PE3yJIbTATC BBINIOJIHCHUSA na60paTopH017I paGOTI)I CTYACHTBI HAy4YaTCHd pa60TaTL C I/I306pa)KeHI/I$IMI/I B
PythOIl, HCHOJIb3Y pa3JIMYHbIC MOAYJIN IJIs 06pa60TKI/I BU3YAJIbHBIX NAHHBIX.

46

Hcnonb3zoBanue Python mist monmydenust nanubix yepe3 HTTP

B PE3YyJIbTATC BBINIOJIHCHUA na60paTopH017I paGOTLI CTYACHTBI OCBOAT METOABI IMOJTYUYCHUA TaHHBIX Y€PE3
HTTP-3ampocs! ¢ ucrions3oBarneM Python, 9To mMO3BOIMT HHTETPHPOBATH BEO-JaHHBIC B CBOU
TMIPUIIOKEHUA.

47

Hcnonp3oBanue Keras 111 moucka cxoAcTBa U300paykeHUI
B pesynbrarte BRIIOTHEHHUS 1TaOOpaTOPHOI pabOTHI CTYIEHTHI HaydaTcs UCTIONb30BaTh OnbamoTeky Keras
JUIS peali3aliiy alrOPUTMOB ITIOUCKA CXOACTBA H300paXkeHNil Ha OCHOBE INIyOOKOTro 00y4eHHsI.

48

Apxutekrypa [IOT (Industrial Internet of Things)
B pesynbTaTe BBIIOIHEHUS 1a00PATOPHON pabOTHI CTYIEHTHI 03HAKOMSTCA C OCHOBAMH apXUTEKTYPBhI
1IOT, BKIFOYast IPUHIMITB TOAKIIOUSHHST YCTPOHCTB M 00paOOTKH JaHHBIX B IPOMBIIIJICHHOCTH.

4.3. CamocrosiTenbHas paboTa 00y4darOIMuXCS.

/o

Bua camocrostensHOM paboThI

[ToaroroBka k 1a6OpPaTOPHBIM pabOTaM.

M3yuyeHue qONOIHUTENBHON JINTEPATYPBL.

BrimonHenue pacueTHO-rpaduvecKux padoT.

Brinmonnenue pacueTHo-rpaduueckoit paboThl.

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

O O | WO N| -

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

maHHeIX oT Arduino,

4.4. TTpumepHbIN IEpeUeHb TEM PaCUeTHO-TpaPUIECKUX padoT
Tema paboTsl: Hanmmcanve nmporpaMmbl J1Jis TOJTYYSHHS SKCIIEPUMEHTAIbHBIX
nepenayd JaHHBIX Ha KOMIIBIOTEP TO CpeicTBaM

MOCJIEI0BATEIBLHOr0 MOPTa, 00pabOTKA U COXPAaHEHUE MOTYYEHHBIX JaHHBIX.

[enu paboOTHI:

- OCBOUTH MPUHIUIIEI paboThl ¢ Arduino ayisg cOopa SKCIEPUMEHTATBHBIX

JIAHHBIX;

- HAYUYUTHCA NICPCAaBaATh JAHHBIC Ha KOMIIBIOTCP YCPC3 HOCHGHOB&TCHLHLIﬁ

HopT;

- 00paboTaTh ¥ COXPAHUTh MOJYUYCHHBIC TaHHBIC IS JaTbHEHUIIICTO aHaN3a.
OCHOBHBIE TTYHKTBI COJICPYKAHUS:
BBenenue

- OO01miee onucanue padoOTHI.

- 3aJ1a4u ¥ 1IeJIM UCCIIeJOBaHM.




OO6opynoBaHue U MPOrpaMMHOE 0OECTIEYeHHE
- Cncok HeoOxoaumoro obopyaoBanus (Arduino, 1aT4YUKU, Kabenu u T.1.).

- Onwmcanue ucrnonbzyemoro nporpammuoro otecneuenust (IDE Arduino,
Python, 6ubnuotexu 11t paboOTHI ¢ TOCTIEAOBATEIBHBIM TOPTOM).
CxeMa noAKII0YeHUS

- CxeMa MOAKIIIOUEHHU JaTYNKOB K Arduino.

- OmnucaHue WHCMONB3YEeMbIX JaTUYMKOB (HAmpuUMep, TeMIepaTypHBIE,
BJIQYKHOCTH U T.7.).
[TporpammupoBanue Arduino

- Kox nporpammer aiist Arduino, KOTOpbIH CYUTHIBAET JJAHHBIC C JATYUKOB.

- OOBsICHEHHE KIIIOYEBBIX YacTel Koja (MHUIMAIW3AIlMsl, YTCHHE HaHHBIX,
OTIpaBKa Mo MOCIEI0BATEILHOMY MOPTY).
[lepenada maHHBIX HA KOMITBIOTED

- Ucnonb3oBanue Python miis cuuThIBaHUWS JaHHBIX C MOCJIEAO0BATEIHHOTO
ropTa.
- [Ipumep xoga A mpueMa JaHHBIX U UX OTOOPaXKEHHUS B KOHCOJIH.

O6paboTka JaHHBIX

- [Ipumenenne MeTo10B 00pabOTKU JaHHBIX (PUIbTpaIus, yCpeAHEHUE).

- Coxpanenue nanabix B ¢ain (CSV umm Excel) mist nanpHeiiero ananmnsa.
BriBoabI

- O11eHKa TIOJTYYEHHBIX PE3yJIbTaTOB.

- Bo3MoskHBIC yITydIIIeHUS U PEKOMEHIAITNH IS JadbHEHIIIX padoT.

Tema paboTsl: [IpumMeHeHre METOIOB aHAIM3a JAHHBIX JUIS CIIEKTPAIbHOIO
aHajgu3a KojeOaHWH  MEXaHMYECKOM  CHCTEMBI, IIOCTPOCHHS TpaduKOB
MIPOTEKAIOIIUX MPOIIECCOB M MHTEPHOJIAINHN JaHHHBIX. Llenmn paGoThI:

- M3yunth MeToAbl CHEKTPAIBbHOIO aHajdu3a KojJeOaHWW MEXaHUYECKHX
CHUCTEM.

- HayuuTthcst cTpouTh Tpaduku 171 BU3yaau3aliiy MOJTyYEeHHBIX TaHHBIX.

- OCBOUTH METO/IbI UHTEPIOJISIIIUY ISl YIIyUIICHUSI KaueCTBa aHaJn3a.
OCHOBHBIC ITYHKTBI COJICPKAHUS:

BBenenue

- Ob1ee onucanue paboTHI.

- 33144 U LIEJIHN.

TeOpeTI/ILIeCKI/Ie OCHOBBI CIICKTPAJIbHOI'O aHaJIn3a



- OmnpeneneHue CIeKTPAITbHOTO aHAJIM3a U €r0 IPUMEHEHHE B MEXaHUKE.
- OcHoBHbIe MeTobI aHanu3a (bypesectHuk, @ypre-mipeodpa3zoBaHue).
COop sKCIIepUMEHTATBHBIX JAaHHBIX

- Omnmcanue mpolecca MONYYEHUS JaHHBIX (HAIpUMEpP, HCIOJIh30BAHUE
JTATYUKOB BUOpAIUN).
- ®opMaT M CTPYKTypa COOpaHHBIX JTaHHBIX.

AHanu3 JaHHBIX
- [IpumeHeHne METOI0B CIEKTPAIBLHOIO aHAJIN3a K COOpaHHBIM JaHHBIM.

- Tloctpoenme rpaduKoB KOJICOAHWH MEXAaHUYECKOM CHCTEMBI C
HCIIONIh30BaHueM OuOmoTek (Hampumep, Matplotlib).
WHTepIIONSnus JaHHBIX

- Onucanue MCTOAOB MHTCPIIOJIALINHN (HHHGﬁHaﬂ, HOJIHHOMI/IaJ'II)HaH).

- IlpuMeHeHHe WHTEPHOMSAUMK K JAaHHBIM JUJIS YJIy4YlIEHUS KayecTBa
rpauKoB.
[TocTpoenue rpadukon

- [IpuMepsl MOCTPOCHHBIX TPadUKOB C MOSICHEHUSIMH.

- AHanu3 MOJy4YeHHBIX T'PaUKOB U BBIBOJLI O COCTOSSHUM MEXAHUYECKOU
CHUCTEMBI.
BriBogbl

- OneHka pe3yabTaToB aHAN3a.

- PexomeHmanuu 1o yIydIIeHHIO METOJOB cOOpa M aHaln3a JaHHBIX B
Oynymmx paboTax.

5. IlepeueHp wu3MaHUM, KOTOPBIE PEKOMEHAYETCS MCIOIB30BaTh IIPHU
OCBOCHMH TUCUUILTUHBI (MOAYJIs).
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By308 / A. H. Bananos. — Canxt-Iletepbypr : Jlaup, | 1CSKCT: J1EKTPOHHBIH.

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

9 CakamoTo, M. 3aHnMAaTENbHBIN UCKYCCTBEHHBIM https://e.lanbook.com/book/314885
uHTeIUIeKT. Manra / M. CakaMOTO ; epeBoj ¢ (mata obpamenus: 25.09.2024). -
snonckoro C. JI. Tlnexanosoit ; CaBaga. — Mocksa : | | KCT: 2€KTPOHHBIH.

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

10 | Bypkos, A. VHxeHepust MallIMHHOTO 00y4eHus / A. https://e.lanbook.com/book/314834
Bypxkos ; mepeBos ¢ anruiickoro A. A. ClIMHKUHA. (mara obpamenmus: 01.09.2024). -
— Mockga : JIMK Tlpecc, 2022. — 306 ¢. — ISBN TexeT: 2MeKTPOHHBIH.
978-5-93700-125-2.

11 | lapnaen, b. KpynHomacmraOHoe MalltmHHOE https://e.lanbook.com/book/105836

oOyudenue BMecTe ¢ Python : yueGHoe mocobue / b.
[apnen, JI. MaccapoH, A. BockeTTH ; mepeBoJ ¢
anrnuiickoro A. B. JlorynoBa. — Mocksa : IMK
ITpecc, 2018. — 358 ¢. — ISBN 978-5-97060-506-6.

(marta obpamenns: 25.09.2024). -
TekcT: 31eKTPOHHBII.

6. IlepeyeHb COBpPEMEHHBIX

podheCCUOHATIBHBIX

0a3 [Ja”HHBIX U

MH(OPMAIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJb30BATHCS MPH

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).
Odunumaneuserii caiit PYT (MUUAT) (https://www.miit.ru/)
Hayuno-texanueckas 6unbnuorexka PYT (MUUT) (http:/library.miit.ru)
Oo6pazoBatenbHas miatdopma «tOpaitt» (https://urait.ru/)



OOmue wHQOpPMAIMOHHBIE, CHpPaBOYHBIE M IMOUCKOBBIE «KOHCYNIBbTaHT
[Trocy (http://www.consultant.ru/),

«TapanaT» (http://www.garant.ru/),

«TexakcmepT» — chpaBoYHAs CHUCTEMA, MPETOCTABIISIONIAS HOPMATHBHO-
TeXHUYECKYI0, HOpMaTUBHO-TIpaBoBY0 nH(popManuio (https://docs.cntd.ru/)

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

DnekTpoHHO-0MbMoTeyHas cucteMa usnareiasctsa (http://e.lanbook.com/)

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

7. llepedyeHb  JNHIEH3UOHHOTO WU  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 OOECnedYeHusi, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJCTBA,
HEOOXOMMOTO JUIsl OCBOCHMSI TUCIUIUIMHBI (MOLYJIS).

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

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEIBLHOrO Mpoliecca Mo TUCIUILIMHE (MOIYJIIO).

1. Pabouyee MecTro mpenojaBaTess C IEPCOHAIBHBIM KOMIIBIOTEPOM,
noaktou€HHBIM K ceTaM INTERNET. IlporpammHoe oGecniedeHune i Co31aHus
TEKCTOBBIX M Ipa)MUECKUX JOKYMEHTOB, IPE3ECHTALIUN.

2. CrnenMaJM3vpoOBaHHAs JICKUIWOHHAs AayJWTOpUs C  MYJbTHUMEAHUa
arnmnapaTypou.

3. KoMnbroTepHBIH Kilacc 1S MPOBEACHUS MPAKTUUECKUX U J1a0OpaTOPHBIX
3aHATUM.

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3auer B 1 cemectpe.
DK3aMeH BO 2 ceMecTpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OuLeHOYHbIE MATEPHUAIIBI, IPUMEHSIEMBIE MPU MPOBEACHUN MTPOMEKYTOUHOU

aTTECTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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