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1. OBIIME CBEJAEHMUSA

VYuebnas mucnumuiiHa «OCHOBBI TPOTPAMMHPOBAHUS POOOTOTEXHHYECKHX —CHCTEM»
U3Yy4aeTcs B IEPBOM CEMECTpE.
Kypcogas pabora/KypcoBoit mpoeKT —He mpeayCMOTpPEH.

1.1. dopma npoMeKyTOYHOU aTTECTALMH:
JK3aMeH
1.2. Mecto yuebHo# qucuuminabl B ctpykType OITOII

VYyeOnas gucnumimHa «OCHOBBI MPOTPaMMHUPOBAHUSA» OTHOCHTCA K 00s3aTE€IbHOM 4YacTH
HpOrpaMMEL.

W3ydyeHne TUCIUIUIMHBI ONUpPAeTCs Ha Pe3yabTaThl OCBOCHUS 00pa30BaTEIbHON MPOrPaMMBI
HNPEaBIIYIIETO YPOBHSL.

Pe3ynbrarel 00yueHus no yueOHON AUCHMILTMHE, UCTIONIB3YIOTCS MTPU U3YYEHUH CIEAYIOLINX
JUCLIMIUIMH U IPOXOXKICHUSA IPAKTHK:

- AJNTOPUTMBI U CTPYKTYPHI IaHHBIX;

- [IporpaMMupoBaHre MUKPOKOHTPOJIIIEPOB JIsl POOOTOTEXHUUYECKUX YCTPOUCTB;

- VYyebnas npaktuka. O3HaKOMUTETbHAS MMPAKTHKA.

Pe3ynbratel ocBoeHHsS y4uyeOHOW NUCHUIUIMHBI B JajbHElIIeM OyayT HCIOJIb30BaHbI MPHU
POXOXKJICHUN y4eOHOW MPAKTUKU U BHITIOJHEHNUH BBITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

2. HOEJIN U IINTAHUPYEMBIE PE3YJIBTATBI ObYYEHHUSA 11O
JAUCHHUITVIMHE

LensmMu  w3ydeHHs OUCHMIUTHHBL  «[IporpaMMupoBaHHE€ MHUKPOKOHTPOJUIEPOB IS
POOOTOTEXHHUECKUX YCTPOUCTBY SBIISIOTCS:

- M3yYEHHUE TEOPETUICCKUX OCHOB AJITOPUTMHU3AIIMH U HAIIUCAHKS TPOTPaMM Ha SI3bIKE
BBICOKOTO YPOBHSI,

- M3YYCHHE COBPEMEHHBIX TEXHOJIOTHI MPOrpaMMHUPOBAHHS;

- npuoOpeTeHne HaBbIKOB PabOThI B cpefax pa3paboTKy;

— dbopMupoBaHHE y O0yUYaIONIUXCSI KOMITETEHIINH, YCTAaHOBIICHHBIX 00pa30BaTeIbHOM
nporpammoii B cootBercTBUU ¢ ®I'OC BO 1o ganHON AUCHUTUIMHE.

Pesynprarom oOyueHUs 1O y4yeOHOW AMCHMILIMHE SIBJISETCS OBJIAJICHUE OO0YJYArOIIMMHUCS
3HAaHUSMH, YMEHHSIMH, HAaBHIKAMH M OIBITOM JESITEIHHOCTH, XapaKTCPU3YIOIUMH IPOIECC
GbopMUPOBaHUS KOMIIETEHIIMI M OO0ECIEUUBAIONIUMHU JOCTH)KCHHUE TUIAHUPYEMBIX PE3YIIbTaTOB
OCBOCHHS Y4EOHOU TUCIIUITIIHEI.

2.1. ®opMupyeMble KOMIIETEHIIUH, HHAUKATOPBI JOCTUKEHUS KOMIIETCHIUM,
COOTHECEHHBIE C TUTAHUPYEMBIMHU Pe3yJIbTaTaMU O0YUYCHHSI 110 JTUCIUILIAHE!

Koa 1 HamMeHOBaHHE

Kon n HaumeHoBanue Inanupyemblie pe3yJibTAThI 00y4eHHSI

HHIUKATOpA
KOMIIETeHIIHH N0 AUCHHUILINHE
JOCTHKEHHsI KOMIIeTeHI[UU

OIIK-2 NA-OIIK-2.2 -YMmeer MIPUMEHSATh COBpPEMEHHEBIE
CrniocoOeH mpuMeHSITh Br160op nporpaMMHBIX CpeicTB | HHPOPMaIMOHHEIE TEXHOJIOTHU u
OCHOBHBIC METOJIBI, JUTSL PEIICHUS 3a]1a49 B MpOTpaMMHBIE CPEJICTBA MPH PEHICHUU
CIIOCOOBI U CPE/ICTBA pOOOTOTEXHUKE 3a1a4 mpodecCHOHATBHON AeSTETHPHOCTH
MOy 4YEHUs], XpaHEeHUS,
repepadoTKH

nH(pOpMaIuu IpH
pelieHny 3a1a4




Kox 1 HamMeHOBaHHE

Koa 1 HamMeHOBaHHE
HHAUKATOpPA

IInannpyemble pe3yJbTaThbl 00y4eHUs!

KOMIIETEeHIINH MO JUCHUTLINHE
JOCTHKEHHU ST KOMITETEHIIUU

npodeccCuoHaTbHON

JeSATeTbHOCTH;

OIIK-6 WI-OI1K-6.2 - IIpumensier “H(OPMAIIMOHHO-

CrocobeH pemiath IMpumeHenne HHPOPMAMOHHO- | KOMMYHHKAIIMOHHBIE — TEXHOJOTMH  IPH

CTaHApPTHBIC 3aa4K KOMMYHHKAIHOHHBIX peleHrn CTaHIAPTHBIX 33734 B

pohecCHOHAIbHOMN TEXHOJIOTHI ITPH PEIICHUH POOOTOTEXHUKE;

JCATCIPHOCTH Ha OCHOBC

CTaHIAPTHBIX 33134 B

- HMCCT MNPCIACTaBJICHHUC 00 aJJalITUBHBIX

WHPOPMALMOHHON U poOOoTOTEXHUKE WHPOPMALUOHHBIX U KOMMYHHKAIIMOHHBIX
oubrorpaduyeckoi TEXHOJIOTMM AJd  peleHuss 3aiad B
KYJBTYDBI C WI-OIIK-6.3 pOOOTOTEXHUKE
MPUMEHEHUEM [MpuMeHeHNE aTanTUBHBIX
UHPOPMALIUOHHO- MHQOPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX KOMMYHHKAIIMOHHBIX
TEXHOIIOTHI TEXHOJIOT W JITISl peICHHUS 32,189
B POOOTOTEXHUKE
OIIK-11 NA-OIK-11.1 -Bribupaer AITOPUTMBEI, METO/IB,

Crocoben pa3pabaTsIBaTh
Y IPUMEHSTH aJITOPUTMBI
U COBPEMEHHEBIE

1 poBeIe MPOTpaMMHBIC
METO/JIbI PACUETOB U
MTPOSKTUPOBAHUS
OTJIENBHBIX YCTPOUCTB H
MOJICUCTEM MEXaTPOHHBIX
1 pPOOOTOTEXHHUCCKUX
CHCTEM C
WCTIOJIb30BaHHEM
CTaHJIAPTHBIX
WCTIOTHUTEILHBIX
YIPaBIISIONIIX
YCTPOICTB, CPEJCTB
ABTOMATHKH,
M3MEPUTEITHbHON U
BBIUMCIUTEIbHOU
TEXHHKH B COOTBETCTBUU
C TEXHUYECKUM
3aJlaHueM, pa3pabaTbiBaTh
IUQPPOBBIE aJTOPUTMBI U
MPOTPaMMBI YIIPABICHUS
POOOTOTEXHUIECKHIX
CUCTEM

[IpuMeHeHne cTaHIAPTHBIX
QITOPUTMOB YIIPABIICHHUS
OTJICIBHBIX YCTPOUCTB U
MOJICCTEM MEXaTPOHHBIX U
POOOTOTEXHUICCKUX CHCTEM

NJI-OIK-11.3
OcymecTBiieHne pa3paboTox
UG POBBIX AITOPUTMOB U
IpOTrpaMM YIpaBJICHHUS
POOOTOTEXHUYECKUMHU
CHCTEeMaMH

MpOrpaMMHBIE  CPEICTBA JUIA PEIICHUS

3a7a4 B COOTBETCTBHHM C TPYIOBBIM
3aJlaHuEM;

— HCMONB3yeT  METOAbI W TPHEMBI
AJITOPUTMH3ALIUH TTOCTABJICHHBIX 337134

—  HCHpAaBJIACT e EKThI u
HECOOTBETCTBHSI B IIPOIPAMMHOM KO/IE;

— paspabaTbIBacT AJITOPUTMBI VTSt

pCUICHUA KOHKPCTHBIX 3a4a4

OIIK-12

Crnioco0OeH yuacTBOBaTh B
MOHTaXe, HaJIaJIKe,
HaCTpOMKE U cAayve B
IKCILTyaTalMI0 ONBITHBIX
00pa3LoB MEXaTPOHHBIX U
POOOTOTEXHUIECKHX
CHCTEM, UX TIOJICUCTEM U
OT/ICNIBHBIX MOJTyJIeH

NI-OI1K-12.2

VYyacTre B MOHTaXKE U HaJIaJIKe
OTIBITHBIX 00pa3IoB
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM

N-OI1K-12.3

VYuactue B HACTPOIKE U cliayue B
SKCILTYaTaIMEO OMBITHBIX
00pasmoB MEXaTPOHHBIX U
POOOTOTEXHUIECKUX CHCTEM

- WMEeT TPEJCTaBICHHE O TEXHOJIOTHH
MOHT2)Ka W HAaJIaJKU OIBITHEIX 00pa3IoB
MEXaTPOHHBIX M  POOOTOTEXHHUYECKHUX
CHUCTEM;

- MOXET MPUHUMATh YY9aCTHE B HACTPOUKE U
cJlade B KCIUTyaTalrIo OMBITHBIX 00pa3IoB
MEXaTPOHHBIX U POOOTOTEXHHYECKHX
CHUCTEM




Kox 1 HamMeHOBaHHE

Koa 1 HamMeHOBaHHE

IInannpyemble pe3yJbTaThbl 00y4eHUs!

HHAMKATOpPA
KOMIIETeHIIHH N0 AUCHHUILINHE
JOCTHKEHHsI KOMIIEeTEeHIUH
OIIK-14 NA-OIIK-14.3 — PaspabatsiBaeT KOJ A YIPABISIOIIETO

Criocoben pa3pabaTrIBaTh
QITOPUTMBI U
KOMITBIOTEPHEIC
MPOTPaMMBI, IPUTOTHBIE
JUISL TIPAKTHYECKOTO
MPUMEHEHUS

Buenpenue anroputMoB i
pelIeHus 3a7ad aBTOMaTH3AIIH
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM

YCTpOMCTBa Ha  CHEIMATU3NPOBAHHBIX
SI3BIKAX MIPOrpaMMHUPOBAHHS B
COOTBETCTBHHU C TPYJOBBIM 331aHUEM;

— HcnpaBnsieT nedeKThl 1 HECOOTBETCTBHS
B IIPOrPaMMHOM KOJIE;

— Pa3zpabarbIBaeT anropuTMBbI IS pEIIEHUS
KOHKPETHBIX 33124

3. CTPYKTYPA U COJAEPKAHUE YUYEBHOH JUCHUATLIMHBI/MOY.JIS

OOm1ast TpyA0EMKOCTh Y4eOHON AMCUUIUIMHBI/ MOYJIS TI0 Y4eOHOMY IIJIaHy COCTaBIISIET:

o 09HOU (hopme oOyUeHuUs — 4

3.e. 128 gac.

3.1. Crpykrypa yueOHOW TUCHIUTIIUHBI JUTIsl 00YYaIOMUXCsl 10 BUAM 3aHATHN
(ounas popma oOyueHwHs)

CTpyKkTypa M 00beM TUCHUILINHBI

opMa NMPOMEKYTOYHOU

O0beM AUCHUNTIMHBI
mo ceMecTpam

¢

qac

KonrakTHas aynuropHasi padora, | CamocrositejbHasi pa6oTa

Oﬁy‘lalﬂ].l[el"OCﬂ, qac

aTTecTanun
BCEro, 4ac
JIeKINH, YaC
NpaKTHYECKHE
3aHATHS, YaC

JadopaTopHbie
3aHSTHS, Yac
NpaKkTHYeCKast
NMOATr0TOBKA, Yac
KypcoBasi pabora/
KYPCOBOil MPOEKT
CaMOCTOSITEJIbHAS
o0yuaronierocs, 4ac
MPOMEKYTOYHAsI
aTTecTalus, Yac

1 cemectp JK3aMCH 128

=
»

& | padora

w
N
w
N

Bcero:

128

=
»

w
N
I
(o3}
w
N




3.2. Crpykrypa yueOHOM NUCUUILIUHBI ISl 00yYaIoluXcs 10 pa3jiesiaM U TeMaM JIUCHUIUINHBL: (ouHas popma oOyueHus)

IInannpyembie Buapl yueoHo# padoThI
(KOHTpOJIUpPYEMBbIe) KonrakTHas padota
PesyIbTaThI - Bupab! 1 )OpMBI KOHTPOJIBHBIX
OCBOEHMSsI: o - " 2 % MepONpPUsATHIA, 0Gece nBalOLIHe 110
KOI[(LI)“ HanmenoBanmue pasaeios, TeM; & g g . g :, 5 o COBOKYITHOCTH TEKYIIH KOHTPOJIb
$popmupyemoii(bix) ¢opma npome:RyTOUHON aTTeCTAUA g 2 = ] 2 E = E yCIIeBaeMOCTH,
KomneTeHIum (i) n =) E 2 E z E S £ ()OpPMBI IPOMEKYTOYHOT0 KOHTPOJISt
IGO0 g 25 S é = E g é ycneBaeMoCTH
JOCTILKEHMs. é é‘ ; é g é = 5 g
KOMIICTCHIIMHA
OIlIK-2: Pa3nen |. Beenenune 4 X 2 X 2
NA-OIIK-2.2 Tewma 1.1 2 @DOpMBI TEKYIIETO KOHTPOJIS
OIIK-6: IlonsTus: anroput™, mporpamma. CBOHCTBA aITrOpPUTMA. o pazgeny I
NJI-OIIK-6.2 Tema 1.2 2 1. ycTHBIH omnpoc,
NJI-OIIK-6.3 DneMeHTapHbIe 6a30BbIC YIPABILSIIOIINE CTPYKTYPHI. 2. IMCbMEHHBII OTYET C pe3yJibTaTaMH
JlaGoparophast pabora Ne 1.1 2 2 nabopaTopHOii PabOTHI
PazpaboTka anropuTMoB
OIIK-11: Paznen |1. SI3pix Python. OcHOBHBIE THITBI JAHHBIX 3 X 6 X 10 @OpMBI TEKYILIETO KOHTPOJIS
NA-OIIK-11.1; | Tema 2.1 2 o pazzgeny Il:
NJI-OIIK-11.3; Tune! nanueix. Ilpocteie Tumbl naHHbIX. [IpoU3BOAHBIC TUIIBI 1. ycTHBII ompoc,
OIIK-12: JaHHBIX. CTpyKTYypHpPOBaHHBIE TUIIBI JaHHBIX 2. NMCBMEHHBIH OTYET C pe3ylbTaTaMU
NA-0OI1K-12.2 Tema 2.2 1 J1a00PaTOPHOM PadoThI
NJI-OIIK-12.3 | Ycaoswblii onepatop. Onepatop BeIGOpA.
OIIK-14: JlaGopatopHas pa6ora Ne 2.1 2 2
NJ-OIIK-14.3 CocraBienue nporpaMM Ha IpUMEHEHHUE Pa3IMIHBIX TUIIOB
JTAaHHBIX
Jlaboparophas pabota Ne 2.2 2 4
CocTaBlieHHE IPOTPaMM JIMHEHHON CTPYKTYPBHI.
JlaGoparophast pabora Ne 2.3 2 4
CocTaBieHue NporpaMM pa3BeTBIIONIEHCS CTPYKTYPBI.
OIIK-11: Paznen |11. Iuxmst 2 X 6 X 4 @OpMBI TEKYILIETO KOHTPOJIS
NJI-OIIK-11.1; | Tema 3.1 2 o pazneny Il
WJI-OIIK-11.3; | Lukxa ¢ moctycioueMm. ik ¢ mpexycnoBuem. Luki ¢ 1. ycTHBIi ompoc,
OIIK-12: napamMeTpoM. BiioxeHHbIE [IUKJIBL. 2. INCBMEHHBIN OTYET C Pe3yIbTaTaMU
NJI-OIIK-12.2 JTaGoparopuas pabora Ne 3.1 2 4 1a00PaTOPHON paboTHI
WA-OIIK-12.3 | Cocrasiienue nporpaMm ¢ NPUMEHEHHEM LIUKIIOB




IInannpyembie Buapl yueoHo# padoThI
(KOHTpOJIUpPYEMbIe) KonrakTHas padora
PesyIbTaThI - Bupab! 1 )OpMBI KOHTPOJIBHBIX
OCBOEHHSL: o © " 2 % MepoNnpusATHii, 00ecIeYHBaIOLINe 110
KOJ(BI) HanmenoBanne pasjiesios, TeM; & g g E o g Er 5 COBOKYITHOCTH TEKYIIH KOHTPOJIb
dopmupyemoii(bix) ¢opma npome:RyTOUHON aTTeCTAUA g 2 = &= 2 % = § yCIIeBaeMOCTH,
KomneTeHIum (i) n =) E 2 E z E S £ ()OPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHMKATOPOB g = g 8 22 g8 ycneBaemMocTu
JOCTHIKEHHUST 5 = = s 'S [~T=S =S
KOMIIETeHIHi S = & S & alla 5
OIIK-14:
NA-OI1K-14.3
OIIK-11: Paznen V. llponeaypsl U QyHKIMH 2 X 4 X 8 @OpMBI TEKYILIETO KOHTPOJIS
HJI-OIIK-11.1; | Tema 4.1 1 o pazzeny 1V:
WJI-OIIK-11.3; | ®yHKIMK B IpOrPaMMUPOBAHUH 1. ycTHsIi onpoc,
OIIK-12: Tema 4.2 1 2. MACHbMEHHBIA OTYET C pe3yabTaTaMHu
NA-0OI1K-12.2 PeKypCHBHBIE AITOPUTMBI nabopaTOpHOI pabOTHI
WI-OIIK-12.3 Jlaboparophas padora Ne 4.1 2 4
OIIK-14: CocTaBieHue nporpaMM Ha opraHu3anmio QyHKIUH U Ipoueayp
NJ-OIIK-14.3 | JJaGopatopHas paGota Ne 4.2 2 4
CocTaBlieHHE MPOTrpaMM C MPUMEHEHNE PEKYPCHU
OIIK-11: Pa3nen V. Maccusbl. 2 X 4 X 8 @DopMBI TEKYLIETO KOHTPOIIA
NJI-OIIK-11.1; | Tema 5.1 1 o pazzeny V:
NJI-OIIK-11.3; | Ba3oBble aaropuTMbl 06paboTKH MacCHBOB. OHOMEPHBIE U 1. ycTHBIH ompoc,
OIIK-12: MHOTOMEPHBIC MaCCHUBBI 2. MMCEMEHHBIN OTYET C pe3ybTaTaMH
NA-OIIK-12.2 Tema 5.2 1 4 nabopaTopHOii pabOTHI
NJ-OIIK-12.3 | BubnuoTeka numpy Juisi pabOThl ¢ MACCHBAMH
OIIK-14: Jla6opaTopHas pa6ora Ne 5.1 4 4
NJ-OIIK-14.3 | Cocrapinenne nporpaMM Ha MacCHBEI
OIIK-2: Paznen VI. Iloctpoenue rpagukoB 2 X 4 X 8 @DopMBI TEKYLIETO KOHTPOIIA
NA-0OI1K-2.2 Tema 6.1 2 4 o pazgeny VI:
OIIK-6: [TocTpoenune TpapmKoB ¢ MOMOIIBIO CIIEIHAIN3UPOBAHHOTO 1. ycTHBIIH ompoc,
NJ1-OIIK-6.2 moxyis matplotlib 2. NMCHbMEHHBIN OTYET C Pe3yNIbTaTaMH
NA-OI1K-6.3 Jlaboparophas padota Ne 6.1 4 4 1a00pPaTOPHON paboTHI
3aaHns Ha MOCTPOCHUE rPpaUKOB




IInannpyembie Buapl yueoHo# padoThI
(KOHTpOJIUpPYEMbIe) KonrakTHas padora
PesyIbTaThI - Bupab! 1 )OpMBI KOHTPOJIBHBIX
OCBOEHHSI: o v " 2 % MeponpHsITHiA, oﬁecneqpisammne no
KOJ(BI) HanmenoBanne pasjiesios, TeM; & g g . g :, 5 COBOKYIMHOCTH TEKYIIIMH KOHTPOJIb
¢opmupyemoii(bix) ¢opma npoMeKyTOUHOI aTTeCTAUMN g o= &= o = § ycIeBaemMocCTH;
KomneTeHIum (i) n =) E g E z E E £ ()OPMBI IPOMEKYTOYHOT0 KOHTPOJISt
HHMKATOPOB g Cl= S é = E s é ycneBaemMocTu
AOCTILKEHMs. é L:'nf ; é g l:'nf = 5 g
KOMIIETCHIIUHU
OIIK-11: Paznen VII. Peryasipubie BhIpaskeHHs 1 X 6 X 8 DOopMBI TEKYIIIETO KOHTPOJIA
NA-OIIK-11.1; | Tema 7.1 1 o pazneny VI:
NJI-OIIK-11.3; | IlpuMeHeHHE PEryasSpHBIX BHIPAKEHUI 1. yCTHBIH ompoc,
OIIK-12: JTaGoparopuas pabora 7.1 6 8 2. MMCEMEHHBIN OTYET C PE3YJILTaTAMH
NA-0OI1K-12.2 IIpriMeHEHHE PETYIISAPHBIX BHIPAXKEHHUI 1ab0pPaTOPHON paboTHI
NJa-OI1K-12.3
OIIK-14:
NJ-OI1K-14.3
DK3aMeH X X X X 32 DK3aMEeH — YCTHBIN ompoc 1o
OmeTaM/BOIIPOCaM, BKITFOUAIOIITUX
MPaKTUYECKOE 3a7jaHue
UTOIo 16 32 80




3.3. Kparkoe conepxanne yueOHON TUCIUTLITUHBI
Ne Haumenopane pasiena u Conep:xaHue pasjaeia (TeMbl)
TEMbI JTHCHUIIINHBI

Paznen | Beengenne

Tema 1.1 TlonsTus: anroputm, Bgenenue B mpeamer. [lonsTHE anroputma U CTPYKTYPhI
nporpamma. CBoiicTBa nmauHbIX. Knaccuduxkarms
anropuTMa. CTPYKTYp IaHHBIX. BeIYucnuTensHas CI0KHOCTH aITOPUTMOB.

Tema 1.2 Tema 1.2 DneMeHTapHbIe 0a30BbIE YITPABIISAIONTNE CTPYKTYPHI:
OneMeHTapHbIe 0a30BbIe MOCIIEIOBATEIIEHOCTD, BETBIICHUE, PA3TUYHBIC ITUKIIBI (C
YHPaBIISIIOMIAE CTPYKTYPHI. MIPETyCIOBHEM, C TIOCTYCIOBHEM, TAPAMETPHUECKIE).

Pazpnen 11 SI3bik Python. OcHOBHBIE THIIBI JAHHBIX

Tema 2.1 Tumer nansbeix. [Ipocteie Tumel MTaHHBIX, OTIepaIiiy, ornepaTopbl. OcOOCHHOCTH
THUTIBI JAHHBIX. BBOJIa/BbIBOIa. BeTpoeHHbie Tribl 00bekToB: Uniciaa CTpoku
[Ipon3BogHBIE THIIBI Koptexu Cnucku CnoBapu MHokecTBa
JTAHHBIX.
CTpyKTypHpOBaHHBIEC THUIIBI
JTAHHBIX

Tema 2.2 YcnoBHBIHM onepatop. YcnoBHeit oniepaTop. Onepatop BeIOOpa.
Omneparop BeIOODA.

Pazgen 111 | Hukasl

Tema 3.1 Iuxn ¢ mocTycmoBueM. Huki ¢ ycnosuem (while), Llukn 06xo/a mocie1oBaTenbHOCTH
I{uKIT ¢ TIpexyCaOBHEM. (for)/ HexoTopslie OCHOBHBIE allTOPUTMHYECKHE TIPHEMBI
Ilukn ¢ mapamerpom.
BriosxeHHBIC ITUKITHL.

Pazgen IV | Ilpouenypst u pyHkuuu

Tema 4.1 @yHKINHY B [MapameTps! u aprymenTsl GyHkuuii. JlokanbHbIe U
MPOrPaMMUPOBAHUH rJI00aTbHBIC TIEPEMCHHBIC

Tema 4.2 PexypcuBHbBIE allTOPUTMBI [Tonsitue pekypcun. PekypcuBHBIH BbI30B (PYHKIIUN

Pazmen V MaccuBbl

Tema 5.1 bazoBbie anroputmsl Coznmanne 1 WHACKCAIUsI MacCUBOB. ba3zoBbIe aaropUTMBI
00pabOTKH MacCHBOB. 00paboTKu MaccuBOB. OTHOMEPHBIE 1 MHOTOMEPHBIC MaCCHUBEI
OnHOMEpHEIE U
MHOTOMEPHBIE MaCCHUBHI

Tema 5.2 bubnmuoreka numpy st Moayib numpy ApudMeTHYSCKUE Onepaliii 1 QYHKIUH C
paboThI C MacCUBaMu MaccuBami. JIByMepHbIE MacCUBHI, (hOpMa MacCHBOB

Paznen VI | [locTpoenne rpaduxon

Tema 6.1 [octpoenue rpadukos ¢ [Ipocteie rpaduky. 3aroI0BOK, TOAMUCH, CETKA, JIETCH/A.

TIOMOIIIBIO
CIEIHATU3UPOBAHHOTO
Moyt matplotlib

T'ucrorpammel, TuarpaMmbI-cTONIOIBL. KpyroBele 1 KOHTYPHBIE
nuarpammel. TpéxMepHbie rpaduku

3.4. OpraHuzaius caMmoCTOSTEIbHON PabOThl 00yHarOIINXCS

CamocrosarenbHas paboTa CTyJeHTa — o0s3aTeNbHas 4acTh 0Opa3oBaTeIbHOIO Mpoliecca,
HarpasJIeHHas Ha pa3BUTHE TOTOBHOCTH K MPO()ECCHOHANBHOMY M IMYHOCTHOMY CaMO0Opa30BaHHMIO,
Ha NMPOEKTUPOBAHKE JaIbHEHIIIEro 00pa3zoBaTeIbHOT0 MaplIpyTa U MpodecCHOHaANbHON Kapbephl.

CamocrosiTenbHas paboTa 00yJaronuxcst Mo AUCHHUIUIMHE OPTaHN30BaHA KaK COBOKYIMHOCTD
ayJUTOPHBIX W BHEAYIUTOPHBIX 3aHATHH M paboT, 00eCreurBaIOUINX YCIIEIIHOE OCBOCHHE

IUCILIUILIHHEL.

AynuTopHas caMOCTOsITeNbHAsE paboTa OOyYaromMXcs MO AUCIMIUIAHE BBIMOIHSICTCS Ha
Y4eOHBIX 3aHATHSIX 1107 PYKOBOACTBOM TIPETOJABaTeNi W IO €ro 3aJaHuio. AyauTopHas
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caMoCTOsITeNIbHas paboTa 00yJaroImuXxcs BXOIUT B 001U 00beM BPEMEHHU, OTBEJICHHOTO Y4eOHBIM
IUTAHOM Ha ayUTOPHYIO PabOTY, U PETIIaMEHTUPYETCS pacliucaHueM y4eOHBIX 3aHATHI.

BreaynutopHast camocTosiTenbHas paboTa 00ydaronuxcs — INlaHupyeMasi yueOHasi, Hay4dHo-
HCCIIeIOBATEIbCKAs, MPaKTHYecKast paboTa 00ydJaromuXcs, BBIMOIHAEMasi BO BHEAYJUTOPHOE BPEMsI
10 3aJIaHUIO M TPH METOAWYECKOM PYKOBOJICTBE INpENoAaBatres, HO 0e3 ero HemocpeaCTBEHHOTO
y4JacTusl, pacicaHleM YIeOHbIX 3aHITHI HE PETIIaMEHTHPYETCH.

BreaynutopHas camoctosiTenbHasi paboTa 00y4yaromumxcst BKJII0YaeT B ceOst:

- MOJrOTOBKY K JICKIIMSM H JJa0OPAaTOPHBIM 3aHATHAM, SK3aMEHY;

— M3y4eHne yueOHBIX MMOCOOHIA;

- U3y4eHUE DAa3JeNIOB/TeM, HE BBIHOCHMBIX Ha JIGKIMH W J1Ta0OpaTOpHBIC 3aHSTHS
CaMOCTOSITENBHO;

- M3y4eHHE TEOPETUYECKOTO M MPAKTHYECKOro MaTepHaja MO PEKOMEHIOBAaHHBIM
MCTOYHHKAM;

- MOJIrOTOBKA K BBIMOJHEHHUIO JTAOOPAaTOPHBIX padOT M OTYETOB MO HUM.

CamocrosiTenpbHass pabota oOydaronmuxcsi ¢ ydacTHEM MperojaBatens B (opme HHOH
KOHTAKTHOM paboThl MpeaycMaTpuBaeT TPYNNOBYI0 U (WIM) HWHAMBUIAyalbHYIO palboTy cC
00yJaroNMMHUCS U BKITIOYAET B CEOS:

- NPpOBCACHUC HWHIAUBHUAYAJIBHBIX W TPYHIIOBBIX KOHCYHBTaLII/Iﬁ II0 OTACJIBbHBIM
TeMaM/pa32[eJ1aM JUCHUITIINHBI;

- MPOBE/ICHUE KOHCYIbTALUHN TIepel IK3aMEHOM,

3.5. [lpumeHeHUE 3IEKTPOHHOTO O0YUYEHUS, TUCTAHIIMOHHBIX 00Pa30BaTEIIbHBIX
TEXHOJIOTHUN

[Ipn peanuzanuu mHporpaMMbl y4yeOHOW JUCHUIUIMHBI JJIEKTPOHHOE OOydeHue u
JTUCTAaHIIMOHHBIC 00pa30BaTeNIbHBIC TEXHOJIOTUU HE TPUMEHSIOTCSI.
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4. PE3YJIbTATBI OBYUYEHMS 11O JUCHUIIVIMHE, KPUTEPUN OIEHKHW YPOBHS COOPMHAPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHHE IUTAHUPYEMBIX PE3YyIbTaTOB O0YUCHHS C YPOBHIMH C(HOPMHUPOBAHHOCTU KOMITETEHITUH.

Yposnu Hrorosoe Onenxka B TMoxa3zarenn ypoBHsi cpOpPMHPOBAHHOCTH
copMupoOBaHHOCTH KOJIMY€eCTBO MATHOATILHOU
KoOMIeTeHum (-i) 0ajsI0B cucreme yHUBEpCATH HPO(beCCIfOH
B 100-6anabHoM 10 pe3yJbTaTaM K:;::((e;[::zm 001enpodeccHOHANILHBIX KOMIIETeHIIHI Koa:;’::eiu
cucreme TeKyliel u ) n(-ii) o
1o pe3yJibTaTaM MPOMEKY TOYHOM OIK-2-
TeKyulel u 3 arTecTallui JI-OTTK-2.2
TPOME:KYTOYHOI )
aTTecTANUH OIIK-6:
N-OIIK-6.2
WI-OIIK-6.3
OIIK-11:
WNA-OIK-11.1; UA-OINK-11.3;
OIIK-12:
W-OI1K-12.2
WN-OIK-12.3 OIIK-14:
W-OI1K-14.3
BBICOKHUH OTJINYHO Obyuaromuiics:

— MCYEPIBIBAIONIE U JIOTUYECKH CTPOMHO M31araeT yueOHbIi
MaTepuall, yMEeT CBSI3bIBaTh TEOPHUIO C MPAKTUKOMN, CIIPABISETCS C
pereHneM 3a1ad npoecCcHoHATFHON HAIIPAaBIEHHOCTH BBICOKOTO
YPOBHSI CIIOKHOCTH, IIPABUIILHO 000CHOBBIBAET NPUHSTHIE PEILICHUS;
— [MOKa3bIBaeT BHICOKUE CIIOCOOHOCTH B TOHUMAHUH U IPAKTUYECKOM
WCIIOJIE30BAHUY AITOPUTMOB JIJIsl PELICHUS ITOCTaBICHHBIX 3a/1a4;

— CIOCOOEH MPOBECTHU LENIOCTHBINA aHAIM3 JaHHBIX JIJIs1 BBIOOpA U
000CHOBAaHHOTO HCIOIB30BaHUS HH()OPMALMOHHBIX TEXHOIOTHH IS
peIIeHNS TOCTAaBICHHBIX 33/1a4 C IPUMEHEHUEM COBPEMEHHBIX
M(POBBIX HHCTPYMEHTOB,;

— CBOOOJ/IHO OPUEHTHUPYETCS B YUeOHOH U Mpo¢heCCUOHATTLHON
JUTEPATYPE;
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- MPaBMJIBHO BBHIOMPAET aJTOPUTMBI, METOBI, IPOTPAMMHBIE
CpeacTBa [Tl pelIeHus 3a7ad B COOTBETCTBUH C TPYJOBBIM
3aJlaHuEM;

- OTJIMYHO 3HACT BO3MOXKHOCTH HHTEPHET-PECYPCOB U
MPOTPaMMHBIX MPOTYKTOB MIPH PEIIEHUH MPO(hecCHOHATHHBIX
3ajay;

- OTIIMYHO YMEET NPUMEHITh COBPEMCHHBIC WH(OPMAIMOHHBIE
TEXHOJIOTHH U TIPOTPaMMHBIE

CpeICTBa IPH PEIICHUH 3a/1a4 PO eCcCHOHATBHON
JIeSATEIIEHOCTHY,

— JaeT pa3BEepHYTHIE, HCYEPIBIBAIOINE, TPO(HECCHOHATBHO
IPaMOTHBIE OTBETHI HA BOIPOCH], B TOM YHCIIE, TOTOTHUTEIbHBIE.

MOBBITIIEHHBIN

XOPOIIIO

OO0y4aromuiics:

— JOCTaTOYHO MOAPOOHO, TPAMOTHO M IO CYIIECTBY M3JIaract
W3YYCHHBIA MaTepuall, IPUBOIUT U PACKPBIBACT B TE3UCHON GopMe
OCHOBHBIE TTOHSTHSI;

— TMOKAa3bIBAET XOPOIIHE CIIOCOOHOCTH B IIOHUMAHHUU U
MPAKTHYECKOM HCIOIb30BAHHUH aJITOPUTMOB IS PEIICHHS
[TOCTaBJIEHHBIX 3a1a4;

— CHOCOOCH IPOBECTH aHAIH3 JaHHBIX IS BEIOOpA 1 0OOCHOBAHHOTO
HCIIOJIb30BaHUS HHGOPMAITHOHHBIX TEXHOJIOTHIA /ISl PEIICHHUS
[TOCTaBJIEHHBIX 3a/1a4;

— JOIyCKaeT eIMHIYHBIC HETpyOble ONIMOKY;

— JOCTAaTOYHO XOPOIIO OPHEHTHPYETCS B yUCOHOM U
npoQecCHOHATBLHOM JIUTEpaTypeE;

— XOpoIIO BO3MOKHOCTH HHTEPHET-PECYPCOB U MPOrPaAMMHBIX
MPOJYKTOB NPU PeUIeHUH MPO(EeCCUOHATBHBIX 33]1a4;

- XOpOIIO yMeeT MPUMEHITh COBPEMEHHBIC HH(POPMALMOHHBIC
TEXHOJIOTHH U TTPOrPaMMHBIC

CpelICTBa TP PEIICHUHU 33729 IPOECCUOHAITBHOM
JIeSITEILHOCTH,

— OTBET OTPaKaeT 3HAHWE TEOPETUICCKOTO U MPAKTUUECKOr0
MaTepHana, He IOIyCKasl CYIIeCTBEHHBIX HETOUHOCTEH.

0a30BELIH

YIAOBJIETBOPHUTEIHHO

OO6y4aromuiics:
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— JIEMOHCTPHPYET TEOPETUUECKUE 3HAHHUS OCHOBHOT'O Y4€OHOTO
MaTepHana AUCIHIUINHB B 00beMe, HeOOX0IUMOM JUTS ATBHEHIIETo
ocoenus OITOIT;

— C HETOYHOCTSIMH U3JIaracT MPUHATYIO B OTEYECTBCHHOM H
3apy0eKHOM MY3BIKO3HAHHUH TIEPHOIN3AIIIO UCTOPUH MY3BIKH B
Pa3NUYHBIX XKAHPAX;

—  aHAM3UPYS JaHHbBIC U BBIOOpa 1 000CHOBAHHOTO
WCTIONIE30BaHUS HH(OPMALIMOHHBIX TEXHOJIOTHH JJIS1 PEIICHUS
MOCTABJICHHBIX 3a/1a4, C 3aTPYAHEHISIMU IIPOCIEKUBACT JOTUKY
TeMOOOPa30BaHUS M TEMATHIECKOTO PA3BUTHS, OMUPASCH HA
mpecTaBIeHus, COPMUPOBAHHEIC BHYTPECHHE;

— JIEMOHCTpHUpYeT (hparMeHTapHbIC 3HAHUS OCHOBHOW y4eOHOM
JUTEPATYPHI IO JUCIUILIIHE;

— YIOBJETBOPUTEIBHO 3HAET BO3MOKHOCTH UHTEPHET-PECYPCOB
Y TIPOTPaMMHBIX MTPOAYKTOB MPHU PEIICHUN PO ECCHOHATEHBIX
3amay

— OTBET OTpa)kaeT 3HAHWS Ha 0a30BOM YPOBHE TEOPETHUECKOTO U
MPaKTUIECKOT0 MaTepuaia B 00beMe, HEOOXOIMMOM ISt
JanbHeHIel y4eObl U ipeicTosIel paboThl o TPOhHIIE0 00yUEHMSI.

HU3KHN

HEY/IOBJIETBOPUTEIILHO

OO0y4aromuiics:

— IEMOHCTPUPYET (pparMeHTapHBIC 3HAHUS TEOPETUUCCKOTO U IPAKTHIESCKOTO MaTepPHA,
JIOITYCKAeT IpyObIe OMIUOKH IPH €ro N3JI0KCHUH Ha 3aHATHAX U B X0/ IPOMEKYTOUHON
aTTeCTallH;

— UCTIBITHIBACT CEPHE3HBIC 3aTPYNHCHUS B IPUMEHEHUH TEOPETHUCCKHUX MMOJIOKESHUH MPU PEIICHUN
MPaKTHYECKHX 3a1a4 MPo(HEeCCHOHATBHON HAMIPABICHHOCTH CTAHAAPTHOTO YPOBHSI
CJIOKHOCTH, HE BJIaZIeeT HEOOXOMMBIMH JIJIsl STOTO HABBIKAMH U MPHEMAMHU;

—HE CIIOCOOCH COCTaBUTh AJITOPUTM JUISl PEIICHHS TIOCTABICHHOH 3a/1a4H;

— He BJIaJeeT MPUHIIUIIAMH Pa3pabOTKH OCHOBHBIX aIrOPUTMHUYECKUX KOHCTPYKIIHH;

— BBIMTOJTHSIET 3aJJaHUS TOJBKO IO 00pasily U MMoJl pyKOBOJCTBOM MPEMOAaBATENs;

—  OTBET OTpaXkaeT OTCYTCTBHE 3HAHMI Ha 0a30BOM YPOBHE TEOPETUICCKOTO U MPAKTUIECCKOTO
MaTeprana B 00beMe, He00X0IUMOM JUTs TATbHEHIeH yaeOsl.
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S. OILIEHOYHBIE CPEJCTBA JJIsI TEKYIIETO KOHTPO.JISI YCIEBAEMOCTH U TIPOMEXYTOYHOM
ATTECTALHNHU, BKJIIOYAS CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHUH KOHTPOJS CaMOCTOATENBbHON paboThl 00yYaromMXCsl, TEKYIIEro KOHTPOJIS W NMPOMEXYTOUHOH aTTecTaluu Mo y4deOHOU
aucuuiuinHe «OCHOBBI IPOrPAMMUPOBAHMS POOOTOTEXHUYECKUX CUCTEM» IIPOBEPSIETCS YPOBEHb CHOPMUPOBAHHOCTH Y 00YHAIOIUXC KOMIIETEHIIUN U
3aIJTAaHUPOBAHHBIX PE3Y/IHTATOB 00YUEHUS 110 TUCIMIUIMHE, YKa3aHHBIX B pa3zelie 2 HaCTOALIeH MPOrpaMMbl.

5.1. ®opMbI TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH, TPUMEPHI TUTIOBBIX 3a/1aHHIA:

Ne i DopMbI TEKYIIET0 KOHTPOJIA ITpumepbl TUNIOBBIX 321aAHUI

1 YcTHBIN onpoc 1. Tuns! JaHHBIX.
2. [lepemeHHbI€.
3. UYwcnoBbIE TUTTBI TaHHBIX.
4, Omnepariy HaJl YUCIIOBEIMU THITAMH JTAHHBIX.
5. Crpoku

2 OT4eT 0 BHINOTHEHUH JIA00OPATOPHOI 1. HanmmuTe nporpammy, peIlaonyio KyOuueckoe ypaBHeHHE BHAA yo+px+q = 0 ¢ IOMOLIBIO

paboTh tdopmynel Kapnano. 3nauenns k03hGUIMEHTOB P U q BBOASTCS C KlIaBHaTyphl. Halinnte kopHu

ypaBHeHus. [lomHute, uro Python MosxeT paboTaTh ¢ KOMILUIEKCHBIMHU YHCIIAMU, HO MOZYJIb
math ucnoap30BaTh I X BO3BEICHHS B CTENICHb HelNb3s. ByapTe BHUMATEIHHEI €
KyOHM4YeCKHM KOpHEeM: KyOM4eCKH KOPEHb OT OTPUIATEIILHOTO YHCIIa MIPEBPAILAETCS B
KOMIIJIEKCHOE YHCIIO.
2. Hamumute mporpaMMy, KOTOpasi IOMOXKET BaM ONTUMU3HUPOBATh MyTEIIECTBHE Ha
aBromo6miie. [lycTs mporpamMma 3amnpaimBaeT y HOJIb30BaTeNs cleayonlie JaHHbIe:
* CKOJTbKO KHJIOMETPOB XOTHUTE TMPOEXaTh Ha aBTOMOOMIIE?
* CKOJIBKO JINTPOB TOILIMBA pacxonyeT aBToMoomib Ha 100 kunmomeTpoB?
* CKOJIBKO JINTPOB TOILIMBA B BaleM Oake?
Jlanee B 3aBUCMMOCTHU OT BBEJEHHBIX 3HAUCHUH IIpOorpamMmMa J0JDKHA BbIIATh BEPAUKT: IIPOEJETE Bb
JKEJTaeMOe PacCTOSTHUE WIIH HET;
3. Hano HatypanbHoe uncio. OnpeaennuTs, CKOJIBKO pa3 B HEM BCTPEYaeTCsl MaKCUMaJIbHas
mudpa (Hanpumep, s yucna 132233 oteer paBeH 3, juist uucna 46336 - nByM, JUIs YHCia
12345 - ogHOMY).




13

5.2. Kpurepuu, mKaabl OHEHUBAHUSA TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH

HaumeHoBaHue
OII€eHOYHOT 0 IIxanbl OneHNBAHUS
(Kggigf;i?{o- Kputepun onennBanus
100-6anabpHas [aTudanasuas
OLCHOHOTO CucremMa CUCTEeMa
MepOoNnpUATHS)
OTYer 1o Pabora BhInosnHeHa NoMHOCTHIO. HeT ommnbok B TIOrHuecKuX paccyxIeHusx. Bo3mMoxHO 5
abOpaTOpHOH paGore | HATHYHME OHOH HETOYHOCTH HIIM ONHCKH, HE ABIIMIOUIMECS CIIC/ICTBUEM HE3HAHMUS WK
HEIOHUMAaHHS yueOHoro MaTepuana. OOyJaroIuics oKa3al MOJHbIH 00beM 3HAHUH,
YMEHHI B OCBOSHHH MTPONHACHHBIX TeM U IPUMEHEHHE UX Ha MPaKTHKE.
Pabota BbImonHeHa NOTHOCTHIO, HO 0OOCHOBAaHHH IIATOB PEIICHHUS HEOCTATOYHO. 4
Jlonymena ojiHa ommOKa Wiv Ba-TPU HEJJOUETA.
Jomyrensr 6oree 0THOM OIMUOKY WITH 00JIee ABYX-TPEX HEAOUCTOB. 3
Pabota BeIIOTHEHA HE MMOTHOCTHIO. JlomyIieHBI TpyOble OMMOKH. 2

5.3. IIpoMexxyTouyHas aTTeCTalus:

®opMa NPOMeKYTOYHOM

Tumnosbie KOHTPOJBbHBIC 3a1aHUA U HHBIC MAaTCPHUAJIbI

aTTecTalnu JJIsl IPOBe/IeHHsI IPOMEKYTOYHOM ATTeCTAIMH:
OK3aMeH: bunem 1
YCTHBIH OIPOC 1O
Ousetam/Bompocam, 1. Bcrpoennsrii Tam Str. Metozaps! oobekTa Str.

BKJIFOYAKOIUX IMPAKTUYICCKOC
3alaHueC

2. B mepBbIii JeHb CIOPTCMEH MPOOEKAT X KUIIOMETPOB, a 3aTeM OH KaX/IbIi JIeHb yBennuuBal npobder Ha 10% ot
MIPEBITYIIEro 3Ha4YeHus. [1o naHHOMY YuCITy Y OIpeneanTe HoMep JTHS, Ha KOTOPBIH MpoOer CIopTCMEHa COCTABUT

HE MCHEC Y KUJIOMETPOB.

bPunem 2

Lo

MHoxecTBa. BcTpoennsie Tumbl set u frozenset.

2. Haiigute cymmy mociie1oBaTeIbHOCTH HAaTypaJIbHBIX YUCEIl, €CJIM TPU3HAKOM OKOHYAHMUS

MOCJICAOBATCIIbHOCTHU SABJIACTCA ABA MOAPAL UAYHIUX YHCIIa 0. Qcha, CTOAIIHC TTOCJIC ABYX Hyﬂeﬁ B

PEIICHNH 3aa4Yi Y4aCTBOBATh HE JOJI’KHBI.
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5.4. Kpurepuu, mIKaabl OLEHUBAHUS IPOMEKYTOUYHOM aTTecTalluy y4eOHON JUCIUIUINHBIL

®DopMa NIPOMeKYTOYHOM
arTecTauuu

HaumeHoBaHHeE OIIEHOYHOTO
cpexacTBa

KpuTtepun oneHnBanust

IIxajael ONeHNBAHUSA

100-0aaabHas
cHcereMa

IIarnoanabpHasn
cucremMa

DK3aMeH:
YCTHBIH OIIPOC 110 OMjIeTaM/BOIpocam,
BKITIOUYAIOIIHMX MPAKTUIECKOE 3a]aHIe

OOyuaromuiics:

—  JIeMOHCTpPHUPYET 3HAHMS, OTIMYAIONTNECs TITyONHOH 1
COZIEPKATEIIbHOCTBIO, AACT MOJIHBIA CUEPIIBIBAIOIINN OTBET, KaK Ha
OCHOBHBIE BOTIPOCHI OWIIeTa, TaK U Ha JONOJIHUTENbHEIE,

—  cBODOOAHO BiajieeT HAYYHBIMU MOHATHAMI, BEJET TUAJIOT U BCTYIAeT B
Hay4HYIO JUCKYCCHIO;

—  CcHOCOOCH K MHTETpaIliy 3HAHUH 110 ONPeIeIICHHON TeMe,
CTPYKTYPUPOBAHUIO OTBETA, K aHAIU3Y MOJ0KEHUHN CYIIECTBYIOIIUX
TEOPHid, HAyYHBIX LIKOJ, HAPaBJICHU 0 BONIpocy OmieTa;

—  cBOOOHO BBIMOJIHSET MPAKTUUECKUE 3aJaHNs TIOBBILICHHON
CJI0KHOCTH, IPEYCMOTPEHHBIE POTPAMMOIL, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOH M JIOTIOJTHUTENIBHOM TUTEPaTypOH.

OTBeT He COAEPKUT (PAKTUIECKUX OIIMOOK U XapaKTepU3yeTcs IITyOnHOH,
MIOJIHOTOM, YBEPEHHOCTBIO CYKIEHUN, MILTFOCTPUPYETCS IPUMEPaMH, B TOM
qrcIie 13 COOCTBEHHOM MPaKTHKH.

5

OOyuaromuiics:

—  MOKa3bIBaeT JOCTATOYHOE 3HaHUE yueOHOTo MaTepuania, Ho JOMyCKaeT
HECYIIECTBEHHBIC (PaKTHUECKHUE OIMIMOKH, KOTOPBIE CTIOCOOCH UCTIPABHUTh
CaMOCTOSITENILHO, OJIaroaps HaBOAIIEMY BOIIPOCY;

—  HEIOCTaTOYHO pacKphlTa MpobiemMa o OJHOMY U3 BOIIPOCOB Ouiera;
—  HEAOCTaTOYHO JIOTMYHO IIOCTPOEHO U3JI0KEHHE BOIIPOCa;

—  YCIICIIHO BBINOJIHAET IPEAyCMOTPEHHBIE B IPOrpaMMe IPaKTUUECKUE
3aIaHus CPEaHEH CIIOKHOCTH, aKTUBHO pabOTaeT ¢ OCHOBHOM JINTEPaTypOH,
—  JI€MOHCTPHpPYET, B IIEIOM, CUCTEMHBIN ITOIX0/ K PEIICHUIO
MPaKTUYECKUX 3aa4, K CAMOCTOSTEIbHOMY ITOTIOTHEHHIO U OOHOBJICHUIO
3HAHWH B X0JIe JabHeimel yaeOHOi paboThl 1 podeccHoHaATbHON
JeSITENbHOCTH.
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®DopMa NIPOMeKYTOYHOM
arTecTauuu

HaumeHoBaHHeE OIIEHOYHOTO
cpencTBa

Kpurepun oueHuBanus

IMIxaasl onleHUBaAHUS

100-0aaabHas
cHcereMa

IIarnoanabpHan
cucremMa

B oTBeTe packpbiTO, B OCHOBHOM, COJIEpKaHUE OHMIICTa, HMEIOTCSI
HETOYHOCTH MPH OTBETE HA JOMOJHUTEIBHBIC BOMTPOCHI.

OOyuarommuiics:

—  TIOKa3bIBacT 3HAHMS (PParMEHTAPHOTO XapaKTepa, KOTOphIe
OTIIMYAIOTCS TOBEPXHOCTHOCTHIO M MAJIOH COJIEPKATEILHOCTHIO, JOMYCKAET
(akTUYEeCKUE rpyObIe OIIMOKH;

—  HE MOXET 000CHOBATh 3aKOHOMEPHOCTH U MPHUHIIUIIBI, OOBICHUTH
(haKThI, HApYIICHA JIOTUKA U3JIOKEHUS, OTCYTCTBYET OCMBICICHHOCTD
MPEJICTaBISIEMOT0 MaTepHaa, MPEJICTABICHUS O MEKIPEMETHBIX CBSI3SIX
cia0kIe;

—  CIIPaBJISETCS C BBITIOJHCHUEM MPAKTHUYSCKUX 3aJJaHUM,
MPEyCMOTPEHHBIX POTPAMMO¥, 3HAKOM C OCHOBHOH JTUTEPATyPOH,
PEKOMEHIOBAaHHOH MPOTPaMMOii, JIOMMYyCKAET IMOTPEITHOCTH U OIIHOKU TIPU
TEOPETUIECKUX OTBETaX M B XOJI¢ MPAKTHUECKON pabOTHI.

ConeprkaHre OmiIeTa pacKphITO ¢l1a00, UMEIOTCS HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U JIOTIOJTHUTEIILHEIC BOIIPOCHI OMJIETa, OTBET HOCUT
penpoayKTUBHBIN XapakTep. HeyBepeHHO, ¢ OONBIINMU 3aTPYAHEHUSMH
pelaeT NpakTHYECKUe 3aaull WIH He CIPAaBIISIeTCs] ¢ HUMU
CaMOCTOSITEIIHHO.

OOyuaromuiicsi, 0OHApYKUBACT CYIIESCTBEHHBIE MPOOEITBI B 3HAHUSIX
OCHOBHOTO y4e€0HOT0 MaTepHuala, IOMyCcKaeT MPUHINIHAAIbHBIE OITHOKH B
BBITIOJTHEHUY TIPEyCMOTPEHHBIX ITPOTPaMMO MTPAKTHYECKUX 3aJaHHH.

Ha Gonbinyro 4acTh JTOMOJIHUTEILHBIX BOIIPOCOB 110 COCPKAHHUIO dK3aMCHA
3aTpyIHSETCS JaTh OTBET WM HE TaeT BEPHBIX OTBETOB.
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5.5. Cucrema OLEHUBaHUS PE3YJIBTATOB TEKYILETO KOHTPOJIS U IPOMEKYTOUHOM
aTTECTallUU.

OreHka o JUCLHUIUIMHE BBICTABIISAETCS 00ydaroUIeMycsl ¢ y4ETOM pe3yJIbTaTOB TEKYLIeH U
IIPOMEKYTOUYHOH aTTECTALUU.

®opMa KOHTPOJIS 100-6ananHas cucrema IIsaTudanibHas cucrema
Texkymui KOHTPOJIb:
- 0TYeT 110 J1abopaTopHoii padore (10 2-5
pabor)
[TpomMexyTouHas aTTecTaIus OTJIUYHO
(ox3amen) XOPOIIIO
Hroro 3a quciuimivey YIIOBIETBOPHUTEIHLHO
9K3aMeH HEYAOBJIECTBOPUTEIHHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanuzanusi mporpamMmbl IIpeaycCMaTpUBAeT HCIOJIB30BaHUE B Ipolecce 0O0ydeHus
CIIEIYIONINX 00pa30BaTEeIbHBIX TEXHOIOTHA:

- poOJIeMHas JTCKITHUS;

- NPOBEJCHNE HHTEPAKTUBHBIX JIEKINUII;

- JIMCTaHIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHY,

- o0y4yeHHe B COTPpYIHUYECTBE (KOMaH/IHasl, TPYNIIOBas paboTa);

- TEXHOJIOTUU C WCIOJIb30BAHUEM HIPOBBIX METOJIOB: POJIEBBIX, JIEIOBBIX, U APYTHX
BHJIOB 00YJarOIIUX UTP

7. ITPAKTHYECKASA ITIOAI'OTOBKA
[IpakTUyeckas MOArOTOBKA B paMKax Y4eOHON AUCIUIUIMHBI HE Pea3yeTcCsl.

8. OPI'AHU3ALIUA OBPA3OBATEJIBHOI'O TPOUECCA JJIsA JIMIY C
OI'PAHUMYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

[lpy oOy4yeHMM JMIl C OrpaHUYECHHBIMH BO3MOXKHOCTSMH 3/I0POBbSI W HWHBAJIHUIOB
UCIIONIB3YIOTCSl TIOJXOJIbI, CIIOCOOCTBYIOIIHME CO3MaHHUI0 Oe30aphepHOil 00pa3oBaTENbHONU CpPEIIbI:
TexHoJIoTuN auddepeHnmann 1 HHIUBUIYaTbHOTO OOYYEHHS, TIPUMEHEHHUE COOTBETCTBYIOIIMX
METOAMK 10 paboTe ¢ WHBAJIUAAMH, HCIOJIb30BAHUE CPEJACTB JHUCTAHIIMOHHOTO OOIICHHS,
NIPOBE/ICHUE JIOTIOJHUTEIBHBIX WHAWBUAYAILHBIX KOHCYJIBTAIIMA 10 U3y4aeMbIM TEOPETHYCCKUM
BOMPOCAaM M TPAKTUYCCKUM 3aHITHSM, OKa3aHUE IMOMOIIU IMPHU IMOATOTOBKE K MPOMEKYTOYHOU
aTTECTAIlHH.

[Tpu HeoOXoauMocTH pabouas mporpaMMa JAMCIHUIUIMHBI MOXET OBITh aJanTHpPOBaHA IS
o0ecrieyeHHs: 00pa30BaTEIBHOTO MPOIIECcCa JIMIAaM ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMHU 37I0OPOBbS, B
TOM YHCJIC JUIS AUCTAHIIMOHHOTO O0YUICHHUS.

YdeOHbIE W KOHTPOJIBHO-U3MEPUTEIFHBIE MaTepUabl TPEACTaBISIIOTCS B (hopMmax,
JOCTYITHBIX JUTSl U3YYCHUS CTYJICHTAMU C OCOOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTSIMHU C YUETOM
HO30JIOTHYECKHX TPYI HHBAJHJIOB!

JInsi TMOATOTOBKM K OTBETY HA TMPAKTUYECKOM 3aHATHH, CTYICHTaM C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMH 3/IOPOBBSI CpEIHEE BpPEMsl YBEIMYMBACTCS 110 CPaBHEHHUIO CO CPEIHHM BPEMEHEM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

JI1st CTyIEHTOB C MHBAIMTHOCTHIO HITH C OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 3/I0pOBBs (popma
NPOBE/ICHUS TEKYIIEH U MPOMEXYTOYHOMN aTTECTAIMU YCTAHABJIMBACTCS C YIETOM UHAUBUIYATbHBIX
NCUXO0(PU3NIECKIX 0COOEHHOCTEH (YCTHO, MMUCHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIBIOTEpE, B
¢dopMe TECTUPOBAHUS U T.II.).
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[TpoMexyTodHas aTTecTanus Mo AUCIUILTUHE MOXKET MPOBOAUTHCS B HECKOIBKO ITAMOB B
dopMe pyOeKHOT0 KOHTPOJISI IO 3aBCPIICHHIO HM3YYCHHS OTACIBHBIX TEM JUCHUILIMHBL [Ipn
HEOOXOJUMOCTH CTYACHTY MPEAOCTABISIETCS AOMOJHUTEIHHOE BpPEeMs Uil TOJTOTOBKM OTBETA Ha
3aueTe UM SK3aMCHE.

JlJiss OCyIIeCTBICHHSI TPOIEAYP TEKYIIEro KOHTPOJS YCIEBAEMOCTH M TPOMEKYTOUHOM
aTTeCTalliy, OOYyYaIOIUXCA CO3JAI0TCA, MPHU HEOOXOAMMOCTH, (OHIBI OIEHOYHBIX CPEACTB,
aIaNTUPOBAHHBIE JJIS JIUI] C OTPAHMYEHHBIMH BO3MOXXHOCTSIMHU 37I0POBbsSI M TIO3BOJISIOIIUE OIICHUTh
JOCTHKECHUE MMM 3allJJAHUPOBAHHBIX B OCHOBHOH 00pa30BaTeNIbHOM MporpaMme pe3ysIbTaToB
o0ydeHUs W ypOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMMU, 3asBICHHBIX B 00pa30BaTEILHOM
mporpamme.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JIJUCHUIIJINHBI

MatepuaibHO-TEXHUYECKOE 0OecredeHne Oucyuniunsl Npu 00y4eHHH C HCIOJIb30BaHUEM
TPAIULIMOHHBIX TEXHOJIOTHI 00yUCHHSI.

HaumenoBaHHe y4eOHBIX ayIUTOPHIA, . .
A GO ATOPHI DR CTEPCiIE) GHOMITIeR) OcHalIeHHOCTh Y4e0HBIX AyANTOPHIi, 1a00opaTopui,
TR, T T ST T ST T MaCTepCECHX, 0M0IHOTEK, CIIOPTUBHBIX 32J10B,
NPOPHIAKTHYECKOT0 00CIYKMBAHNS Y1e0HOr0 MOMIUCHWHA 15! XPAHEHUS! U NPOGUIAKTHHECKOrO
T T 00cTy:KHBAHUS y4e0HOTr0 000Py10BAHUS U T.II.

119071, 2. Mockea, Manasa Kanyxcckas yauya, oom 1, cmpoenue 1

ayIUTOPHH [Tl IPOBEACHUS 3aHATUI KOMIUIEKT y4eOHO Me0enH,

JIEKIITUOHHOI'O THIIa TEXHUYECKUE CPEICTBA O0yUEHHUS, CITyXKaIlne s
npeAcTaBIeHuUs yueOHOM HHPOpMauK OONbLION
ayJIUTOPUH:

— 10 mepcoHaIbHBIX KOMITBIOTEPOB;
— TIPOEKTOP,
— DKpaH.

ayJIUTOPHH JUIsl IPOBEACHUS 3aHATUI KOMIUIEKT y4eOHO Me0enH,

CEMHHAPCKOI'0 THUIIA, TPYIIIOBEIX U TEXHUYECKUE CPEICTBA O0yUEHHUS, CITyXKaIne s

VHJUBUIYabHBIX KOHCYIbTAINH, TEKYIIErO TIpeJICTaBICHUs y4eOHOM HH(POPMAITUH OOJBIION

KOHTPOJIS U IPOMEXKYTOYHOU aTTeCTaluu ayJIUTOpHH:

— TIPOEKTOP,
— DJKpaH,
— 10 mepcoHaIbHBIX KOMIBIOTEPOB

ayIUTOPHHU ISl IPOBEAECHUS 3aHATUH I10 KOMIUIEKT y4eOHO Me0enH,

MPaKTUYECKON MOJITOTOBKE, IPYIIOBBIX U TEXHUUYECKUE CPEICTBA O0YUCHHUS, CITyXKAIUe JIIs

VHJUBUTYaJbHBIX KOHCYIbTAIUI MpeJICTaBICHUs y4eOHOM HH(POPMAITUH OOJBIION
ayJIUTOpHH:

— 10 mepcoHaIBHBIX KOMITEIOTEPOB,
— DKpaH,
— TPOEKTOp
IMomenieHust A1 CAMOCTOSITEIbHOI PaGoThI OcCHAlIEHHOCTb OMeLeHN i 1JIs CAMOCTOSITeIbHOMI
o0yyaommuxcs padoThI 00y4aKIUXCs
YUTATBHBIN 321 OUOTUOTEKH KOMIIBIOTEPHAS] TEXHUKA;
MOAKII0YEHHE K CeTH «IHTEpHET)

TexHomornueckoe  oOeclieueHUEe  peanu3alliil  MPOTPaMMbl  OCYIIECTBISIETCS  C
UCIIOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MHQOPMAIMOHHO-00pa30BaTENbHON  CPEIbI
YHUBEPCUTETA.
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COIPOBOXKICHUE JICKIIHI:

yuebHOe mocobue

10. YYEBHO-METO/IMYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JJUCIIUIIIUHBI
Bua uznanust Anpec caiita 9bC KoauuyecrBo
Ne I'on WJIM 3J1eKTPOHHOI0 pecypca IK3eMILISIPOB B
ABTOP(BI) HaumeHoBaHue U31aHUsA (yueOHuk, YII, HN3naTesibeTBO -
n/n MII 1 1p.) H3IAHUSA (3anoansemcs 013 u30anuii 6 OubanoTexe
Ap- 971eKMPOHHOM 8UOe) Yuupepcurera
10.1 OcHoBHas TUTEpaTypa, B TOM YHCIIE AIEKTPOHHBIC U3TaHUS
1 Pymsnuesa E. JI., Wndopmannonnsie YuebHoe M. : ®OPVM, 2009 10
Cmrocaps B.B. TEXHOJIOTHH mocooune
2 Bupt H. ANTOPUTMBI U CTPYKTYPBI YueOHuK M. : Mup 1989 10
JTAHHBIX
3 I'ypukos, C. P. OCHOBBI AITOPUTMH3ALINT U VuebHoe NHOPA-M 2021 https://znanium.com/catalog/prod
nporpaMMupoBanus Ha Python | mocobue uct/1356003
10.2 JlononHUTENbHAs TUTEPATypa, B TOM YHUCIIE dJIEKTPOHHbIE U31aHUS
1 bayma B. T, OCHOBBI IPOTPaMMHPOBaHUS U | YueOHOe M. : DHeproarommznar | 1991 10
Bacrokosa H. ]I. AJTOPUTMHYCCKHE SI3BIKH [ mocoomne
XKyxkos, P. A. SI3BIK TIPOTPaMMHUPOBAHMS VuebHoe NH®O®PA-M 2021 https://znanium.com/catalog/prod
Python: npakTuky™m : yueOHOe | mocoOue uct/1689648
nocodue
10.3 Metoaudeckue MaTepraisl (yKa3aHHus, PEeKOMEHIAINH 110 OCBOCHUIO MUCIUTLIHNHEI (aBTOpoB PI'Y M. A. H. Kockirnna)
1 Wsanos B. B. [ [IporpamMmmupoBanue Ha YyeOHoe M. : PT'Y um. A. H. 2020 10
ap.]. PYTHON nmocooue Koceiruna
2 3axapkuHa C.B. OCHOBBI NPOrPaMMHPOBAHUS YuebHoe M.: ®I'BOY BO «PI'Y | 2024 90C ynuBepcureTa
Ha Python. MyneTuMenmiiHoe | mocobwue M. A.H. Koceiruaay
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11. NHOOPMAIIMOHHOE OBECIIEYEHHUE YYEBHOI'O TPOIECCA

11.1. Pecypchl 211eKTPOHHOU OMOIMOTEKH, HHPOPMALIMOHHO-CITPABOYHBIE CHCTEMBbI
U poeccroHanbHbIe 0a3bl JAHHBIX:

Nemm | DulekTpOHHBIE y4YeOHbIe H3aHNS, JJIEKTPOHHBIE 00pa30BaTeIbHbIE pecypChl

1. IbC «/lanvy http://lwww.e.lanbook.com/

2. «Znanium.comy rayuro-uzoamenvbcko2o yeumpa « ngpa-My»
http://znanium.com/

3. Dnexmponnvie uzoanus «PI'Y um. A.H. Kocvleunay na nramgopme 35C «Znanium.com»
http://znanium.com/
IIpodeccnonanbabie 6a3bl JAHHBIX, HH(POPMALNHOHHBIE CIPABOYHBIE CHCTEMbI

1. Ouuuknoneaus ACY TII. https://www.bookasutp.ru/

2. Bcepoccuiickasi mareHTHO-TexHHYeckas Oubmmoreka https://wwwl.fips.ru/about/vptb-otdelenie-
vserossiyskaya-patentno-tekhnicheskaya-biblioteka/index.php

3. Haykomerpuueckas 6a3a manusrx SCopus https://www.scopus.com/home.uri

4. Hayxomerpuueckas 6a3a manusix Web of Science https://access.clarivate.com/

5. Poccuiickast rocynapcTBennas oubnmmoreka https://www.rsl.ru/

6. http://bildr.org MHCTpYKIMM MW CKETYM IS MOAKIIOYCHUS Pa3IMYHBIX KOMIIOHEHTOB K ILIATE
Arduino.

7. http://arduino-project.net/ Buneoypoku, OHOIMOTEKH, IPOSKTHI, CTAThH, KHUTH, MPUIOKCHUS Ha
Android.

8. http://cxem.net CaiiT o pagro3JeKTPOHUKE U MUKPOIJICKTPOHUKE

9. http://edurobots.ru/ O6pa3oBarenbHbIil OpTa IO POOOTOTEXHHUKE

11.2. [lepeueHb NPOrpaMMHOI0 0OECTIEUEHUs
Neni/m | IIporpamMmmHoe oGecnieueHune PEKBH3HTLI NOATBepAAOMEro
nokymeHnTa/ CB006O/IHO pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-0A-44-19 ot 20.05.2019
2. Python v3 ITO ¢BOGOAHOTO HOCTYTA
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JIUCT YUETA OBHOBJIEHUI PABOYEN [TIPOI'PAMMBbI YYEBHOM
JTUCHUILIUHBI/MOIY JIS

B pabouyto mporpammy yueOHOH AUCHMIUIMHBI/MOLYJIS BHECEHBI N3MEHEHHsI/OOHOBJICHUS U
YTBEPXK/I€HBI HA 3aCeJaHNU Ka(eaphl:

Ne i rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00OHOBJICHHA ¢ YKa3aHHMeM pa3jeJia W 1aTa 3aceJaHusl
PII Kageapsbl
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