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1. Mecrto nucuuniaunsl B crpykrype OIIOII BO

JIMCIMIUTUHBL, IPEIIIECTBYIONINE U3YUSHUIO TaHHOW AUCIUTUINHBI (MCX0as U3 (GOpMHUpPOBAHUS ITAIOB TIO
KOMIETEHIUSAM): AJTOPUTMHU3AIUS TOCTPOEHUS] TEXHUYECKUX CcUCTeM;OCHOBBI TEOPUU CHCTEM U
CHCTEMHOTO aHAJIN3a

JMcuuIuinebl, Ui KOTOPBIX OCBOEHHME JaHHOW JUCHMIUIMHBI HEOOXOIUMO KakK IpeIIecTBYOLIee
(ucxonst u3 GopMUpPOBAHMS TAIMOB 11O KOMITETEHLUAM): [IpOEKTHO-KOHCTPYKTOPCKAs MPaKTHKA

bnok: bnok 1. lucuumniunsl (Moaynu);

OO0s3aTenbHasg WM 4YacTh, (popmHUpyeMas ydacTHUKaMU OOpa30BaTEIbHBIX OTHOUIEHWH (B TOM 4YHCIIE
3JIEKTUBHBIE TUCHUILINHBI): YacTh, hopMupyemas yuacCTHUKaMu 00pa30BaTeIbHbIX OTHOILICHUIA;

®opma 00yyeHHs: OYHAS

TpymoeMKOCTh AUCITUTUTHHBI
Cemectp Bun
’ - q
B KOTOPOM Sauer ack! IPOMEXKY-
TpenoaaeTcs HBIC B ToM uucne TOYHOI
IHUCIUATUIMHA CANHH- OO0mast | xKOHTAKT- aTTeCTAlluU
LIBI CPO
Hast
3 4 144 44 100 mud.3a4er;
HUTOI'O: 4 144 44 100
®opma 00yueHHs: 320UHAS
TpyA0eMKOCTh TUCITUTUTHHBI
Cemectp Bun
’ . q
B KOTOPOM auer ackl TIPOMEXKY-
npenoaaercs . HI/II’II:;I_ B ToM umcIIe TOYHOH
IHACIUILINHA A 06 aTTeCTaluu
1Bl Imast | KOHTaKT- CPO
Hast
4 4 144 30 114 nud.3ayer;
HUTOI'O: 4 144 30 114

2. Komnerenuuu ody4yarouierocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHUS THCIUIIIHHBI

[udp/
No . dopmupyembie KOMIIETeH- WHJIEKC
LUH KOMIIETEH-
IIUH
MATI01,02-23 CriocoOHOCTE
pa3pabarbIBaTh CTPYKTYpHBIE
1 MH(OPMaILMOHHBIE MOJIENTN
1 MHTEIPUPOBAHHON ASIY TII MK-1--3
C y4eToM TpeOoBaHUil K He-
MIPOTHBOPEYMBOCTH HH(DOP-
Maluy, IPOU3BOJUTEIBLHOCTH
U Ha/IE)KHOCTHU 0a3bl JaHHBIX

3




B PE3YJIbTATC OCBOCHHA JUCIHUIIIINHBI O6yanOHlHﬁCH JOJIZKCH:
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Tudp WNHnukaTtopsl HOCTIDKEHIH KOMILE- Mudp
TEHLUHI pesyiabrara | Pesynbrar o0yueHus
KOMIIETCHIINH
00yueHus
I1K-1.2 Pa3paGatbIBaeT CTPYKTYyp- 3HaTh:!
Hble U HH(QOPMAIMOHHBIE MOJEIU MeToapl M TPUHLIMIIBI
unrerpupoBanHonn ACY TII pana | 3(IIK-1-) | moctpoenus CUCTEM
KOHKpPETHOro oO0BbeKkTa Hedreraso- ACY TII oObekToB
BOIl OTpaciy, a TaKkXKe aJrOpUTMbI HedTerazo100bY1
ee MOCTPOEeHUsI U 0a3bl TaHHBIX C UC- YMmeTs:
II0JIb30BAHUEM  S3BIKOB  IIPOrPaM- Hcnonp3oBatek cpencrsa
MHpOBAHMA  BBICOKOTO  YPOBHA | (IK-1-) s3bika Phyton ans ana-
K-1- JU3a TEXHOJIOTMYECKHX
JAHHBIX, MOJy4aeMbIX B
cucreme ACY TII
Bnaners:
ANropuTMHU4YECKUMHU
IIPUEMAMH PELICHUS 3a-
B(ITK-1-) Jlad aHajlu3a JaHHBIX B

cuctemax ACY TII,
oubnmorekamu NumPy
U METOJIaMH BU3yalli3a-
LM JaHHBIX

3. CTpykTypa IMCUMILIUHBI

3.1. Buabl yueOHO# padoThl U TPYA0EMKOCTD (BCEro u o ceMecTpaM, B 4acax)

®opma 00yueHusi: OUHas

Bceer
(6]
U 0
Bun yuebHoO# paboThl | ceme- 1 2 3 4 5 7 8 9 10 11 12
cTpam
Yachl
KonrtaktHas paboTa, Bcero B 44 44
TOM YHCJIE:
JieKkuuu (Bcero) 6 6
-B T.4. JIeKIIMH on-line kypc 0
npaktuueckue 3ausatus (113) 0
-B T.4. IPAKTUYECKHE 3aHSI- 0
T on-line Kype
nabopaTopusie pabotsl (JIP) 36 36
KOHTPOJIMpYeMasi CaMOCTOSI- 0
TelbHas padoTa (3amuTa
KypCOBOTO TIPOEKTa, Kypco-
BOM paboTHI U Ap. padoT
(Ipm HaTIIWH))
-B T.4. J1abopaTopHbIC pado- 0
THI on-line Kypc
VHas KOHTaKTHas pabora 2 2
(cmaya 3auyera,
9K3aMeHa,KOHCYIIHTAITIH)
MPOEKTHAS ACATCIBHOCTD 0
(1)
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CamocrosTenbHas padoTa 100 100
obygaromuxcs (CPO), Bcero
B TOM 4HcIIe: (yKa3aTh KOH-
kpetHbiii Bug CPO)
BBITIOJTHEHHUE U TTOATOTOBKA 0
K 3aIllUTe KypCOBOT'O ITPOEK-
Ta WJIN KYPCOBOU pPabOTHI
BBITTOJTHEHHE U TIOATOTOBKA 0
k 3ammure PI'P paGoTsl, pe-
(hepara, MaTCHTHBIX UCCIIE-
JIOBAaHHH, aHAJTUTHYECKUX
UCCIICIOBAaHUH U T.II
n3ydeHne yueOHOro MaTe- 57 57
pHana, BHIHECEHHOTO Ha
CaMOCTOSITENTFHYIO TIpOpa-
0OTKY
MOJITOTOBKA K JIabopaTop- 36 36
HBIM W/WITH IPaKTHYECKUM
3aHATHUAM
MMOATOTOBKA K CJIaue 3a4eTa, 7 7
JK3aMeHa
WHBIE BUBI paboT o0y4aro- 0
1ierocs (Ipy HaJIMYKHN)
ocBoeHme on-line Kypca 0
CaMOCTOSITENIbHAS [TPOEKT- 0
Has fnesitensHOCTh (CITM)
HUTOI'O 11O ANCHUIIIN- 144 144
HE
®opma 00yYeHHUs1: 3204YHAA

Bceer

(6]
U 110
Bun yuebnoi paboThl | ceme- 3 4 10 11 12
cTpam
)

4achl
KoHnrakTHas paboTa, Bcero B 30 30
TOM YHCTIE:
JIeK1nu (BCEro) 4 4
-B T.4. JIeKuMU on-line Kypc 0
npaktnaeckne 3ausaTus (113) 0
-B T.4. IPaKTUYECKHE 3aH:- 0
Tus on-line Kype
nmabopatopusie padotsr (JIP) 24 24
KOHTPOJIpYeMasi CaMOCTOSI- 0
TelbHas padoTa (3amuTa
KypCOBOTO TIPOEKTa, Kypco-
BO paboTHI U Ap. padoT
(Ipm HaTIIWH))
-B T.4. JJabopaTopHbIC pado- 0
THI on-line Kypc
VHas KOHTaKTHas pabora 2 2
(cmaya 3auyera,
9K3aMeHa,KOHCYIIHTAITIH)
MIPOEKTHAS ACATEIbHOCTD 0
d1D)
CamocrostensHast paboTa 114 114

obyuaromuxcs (CPO), Bcero
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B TOM 4HcIIe: (yKa3arh KOH-
kpetHenii Bug CPO)

BBIITOJIHEHHE U TTOITOTOBKA
K 3aIUTe KypCOBOTO MPOCK-
Ta WJIH KYPCOBOU PabOThI

BBIINTOJIHCHHUEC U ITIOATIOTOBKA
k 3ammure PI'P paboTsl, pe-
(hepara, MaTEHTHBIX UCCIIE-
JIOBAaHWH, aHATTUTHYECKUX
UCCIICIOBAHUI U T.IT

H3yUYCHHE yueOHOTr0 MaTepu-
aJia, BEIHECEHHOT'0 Ha caMo-
CTOSITENIBHYIO MTPOPaOOTKY

71

71

MOATOTOBKA K JTabopatop-
HBIM U/UITH IPAKTHYECKAM
3aHATUSAM

36

36

moATrOTOBKA K CAa4€ 3a4eTa,
OK3aMCHa

WHBIE BUIBI paboT o0yyaro-
merocs (Ipyu HAJTMYKHN)

ocBoeHme on-line Kypca

CaMOCTOSTENbHAs IPOEKT-
Has nesitensHOCTh (CITM)

WUTOT'O MO JUCLUIUIN-
HE

144

144

4. Conep:xkanue TUCHUNTHHBI

4.1. Temb! (pa3aeibl) IUCHUILVIAHBI U BUAbI 3aHATHI (B Yacax)

®opma 00yueHHsI: OUHASA

(pa3nena)Homep Tembl

Hazsga-
HHE
TEMBI
(pazne-
n1a)

Cemectp

TpyroeMKOCTb, 4achl

I13

JIP

CPO

Bcero

Mudp
pe-
3yJbTa-
Ta 00y-
YCHUS

OcHOB-
HEBIE SI3BI-
KU TIpO-
rpam-
MHpPOBa-
HUSA
KOHTPOJI-
JICpOB
PLC

16

51

71

3(TIK-
1-)

Python
IUIS aHa-
an3a
JaHHBIX

20

49

71

V(IIK-
1-)
B(IIK-
1-)

NTOI'O:

36

100

142

®opma 00yueHHsI: 3a0UYHAS
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g
=
5 Hasga- TpynoeMKocTb, 4achl Iludp
§ HHE = pe-
5 Q
T TEMBI S 3yJIbTa-
s (pasne- S 113 JIP CPO | Bcero | ta 00y-
= na) YEHUS
=
OcHOB- 3(TTK-
HEBIC SI3BI- 1-)
KH IIpO-
rpam-
1 MHpOBa- 4 10 65 77
HUs
KOHTpOJI-
JIEpoB
PLC
V(IIK-
Python 1_()
) JUIS aHa- 4 14 49 65 B(IIK-
nn3a 1)
JaHHbIX
HNTOI'O: 24 114 142
4.2. Conep:xanue JIEKIIMOHHOT0 Kypca
TpynoemMKocTsb,
4achl
No it Howmep paznena Haspanme 5 5
B P pasa TEMBI 3 2 E E
:
1 1-OcHoBHBIE 53bIKH | OCHOBHBIE MOHSA- 2 1

IIPOrpaMMHUPOBaHUS
koHTpoiepoB PLC

THSI U ompejaeJie-
HHA TACIHILIH-
Hbl. [loHsaTHE O
NMporpaMmupye-
MOM KOHTPOJLIe-
pe.

Mecro ITJIK B
ACY TII. Tuno-
Bas apXUTEKTypa
TJIK. Knaccugu-
kanus [TJIK. Yre-
HUE COCTOSIHUS
BX040B. BrImoJI-
HEHHUE KOoJia Tpo-
rpaMMBbl IOJIb30-
Barenst. KoHTpoiab
BPEMEHU LIMKIIA.
IIpousBoaurens-
Hocth [IJIK. Me-
cro IVIK B ACY
TII. Tunosas ap-
xurekrypa [IJIK.
Knaccudukarms
IIJIK. Yrenue co-
CTOSIHUS BXOJIOB.
Brmmonnenne xoma
MPOrPaMMBI MOJTb-
30BaTeNsl.
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Kountpons Bpeme-
Hu 1uKia. [pous-
BOJUTENBHOCTh
TJIK.

1-OcHOBHBIE S3BIKH
IIPOrpaMMHUPOBAHUS
koHTpoiuiepoB PLC

CraHaapr f3bI-
KOB IPOrpam-
MHPOBaHUS
IJIK: IEC 61131
-3 (MK 61131
-3).

SI3bIK peneitHoi
noruku (LD).
SI3bIK penenHoi
JIOTUKH UCTIOJIB3Y-
eTcsl I oIca-
HUSI JIOTHUECKHUX
BBIPAKEHUH pa3-
JUYHOTO YPOBHS
CJIOKHOCTH C TIO-
MOIIIBIO 3JIEKTPO-
MEXaHNYECKUX
3JIEMEHTOB (perie
Y KOHTAaKTOB).
S3bIk nOCHEN0BA-
TENIBHBIX (QYHKIIH-
OHAJIBHBIX CXEM
(SFC). Peanmuzyer
MIOCJICI0BATENb-
HOCTb IIpOLIEAyp-
HBIX IIaroB U
YCIIOBHBIX TI€pe-
xon0B. Ha kax-
JIOM II1are BbINOJI-
HSIETCSI KOHKPET-
HOE JCHUCTBHE,
3aIporpaMMHUpO-
BaHHOE TI0JIb30Ba-
TENeM.

SI3bIK MHCTpYKLMIT
(IL). TexcToBsIit
SI3BIK HU3KOTO
ypoBHs. ITpuHuun
MpOrpaMMHUpPOBa-
HUS, KOMaHIbl 1
CTPYKTYpa 3aIlHCH
KOMaH/I TaKas e,
KaK ¥ y S3bIKOB
acceMOJIepHOTO
TUIA.

SI3BIK CTPYKTYpHU-
POBaHHOTO TEKCTa
(ST). S3bIk cTpYK-
TYPUPOBAaHHOTO
TEKCTa - TEKCTO-
BBIH S3BIK NPO-
rpaMMHUPOBaHHMS
BBICOKOTO YPOBHS
IUTSL CO3MaHMs THO-
KHX TIpoIenyp oo-
pabOTKH JaHHBIX.

ITo cTpyxType
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9TOT S3BIK ITOXO0XK
Ha [Tackans.
OcHOBY f3bIKa
CTPYKTYPHUPOBaH-
Horo tekcrta (ST)
COCTaBJISIOT BBIpa-
JKEHHS, KaXI0€ U3
KOTOPBIX JOJKHO
3aKaHYMBATHCS
TOYKOH ¢ 3anATON.
Jnsa npucBoeHus
3HaYEHU nepe-
MEHHBIM HCIOJb-
3yeTcs oneparop
«=.

3 2-Python nist ananuza | CHHTaKCcHUC SI3bI- 2 2
JT@HHBIX ka Phyton
OCHOBBI CHHTaK-
cHca sI3bIKa
Phyton. Ctpykry-
PBI TaHHBIX:
CIIMCKH, CIIOBAPH,
KOPTEXXU U MHO-
JKecTBa. MeTosl
IPYIIHPOBKY JJaH-
HBIX, TOCTPOCHUE
Tabmui. Pabdora ¢
(atimamu pazHbIX
dhopmaToB.

- HUTOTO: 6 4

4.3. IlepeyeHn 1a00paTOPHBIX padoT

TpynoemMkocCTs,
Ha3zBanue na- Hachl
Howmep paznena No JIP OopaTopHOI g .5 5
paboThI S g E =
) g g 3
(<] ™
1-OcHOBHBIE S3BIKH MPOTPAMMUPOBAHKSI KOHTPOJUIEPOB 1 SA3bik IL. 4 4
PLC Bri30B Ha uc-
TIOJTHEHHE
KOMIIOHEHTOB
(pynxumonans-
HbIE OJIOKH,

(dyHKIMK) Ha
si3pike IL. TIpu-
MeHeHHe 0a30-
BBIX KOHCTPYK-
ui a3pika IL:
(opmupoBaHue
YCIIOBHBIX
KOHCTPYKLIUH,
IIUKJIOB U 3J1e-
MEHTHOH 6a3bl.
[Iporpammuas
peanuzays Ha
si3pike IL npu-
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MEpOB IPHUKJIA-
HBIX 33/1a4.

1-OCHOBHBIE S3BIKH IPOrPaMMUPOBaHMSI KOHTPOJUIEPOB
PLC

S3bik LD.
Bri30B Ha uc-
MIOJTHEHUE
KOMITIOHEHTOB
(dpyHKIMOHATH-
HbIE OJIOKH,
(hyHKIIMN) Ha
si3pike LD. Tlo-
CTpOEHUE
KOHCTPYKLIUH Ha
s3pike LD. Ipo-
rpaMMHas pea-
JU3AIHS Ha SI3BI-
ke LD npume-
POB TIPHKIIAI-
HBIX 3a/1a4.

1-OcHOBHBIE S3BIKH MTPOTPAMMHUPOBAHISI KOHTPOJUIEPOB
PLC

SA3bik ST
Llenpro paboThI
sBIsieTes Gop-
MHUpOBaHUE Oa-
30BBIX HaBBIKOB
MPOrpaMMHUpPO-
BaHHA Ha
TEKCTOBOM SI3bI-
K€ BBICOKOTO
ypoBHs ST mpo-
rpaMMHOM cpe-
IIbl, pa3zpaboTaH-
HOH B
COOTBETCTBUH
CO CTaHJAPTOM
MO3K 61131-3.
3amaun paboTHI:
1. BBI30OB Ha HC-
TIOJTHEHHE
KOMITOHEHTOB
(pyHKumOHAINTB-
HbIE OJIOKH,
¢dyHKIMK) HA
s3pike ST;

2. IpUMEeHEHNe
6a30BBIX
KOHCTPYKLUH
s3pika ST: dop-
MHpOBaHHE
YCIIOBHBIX
KOHCTPYKLIUH,
IIUKJIOB U JIe-
MEHTHOM 0as3bl;
3. mporpaMMHast
peanuzays Ha
s3eike ST mpu-
MEpOB IPHKJIA/I-
HBIX 3a/1a4.

1-OCHOBHBIE SI3BIKH ITPOTPAMMHPOBAHUST KOHTPOJIJIEPOB
PLC

S3bik FBD

Lenbro paboThl
sBisiercst Gop-
MHpOBaHHE Oa-

10
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30BBIX HABBIKOB
MIPOrpaMMHUPO-
BaHMA Ha
TEKCTOBOM SI3bI-
K€ BBICOKOT'O
ypoBHs ST u
FBD mnporpamm-
HOMH cpenbl, pa3-
paboTaHHOI B
COOTBETCTBHUH
CO CTaHJapTOM
MO3K 61131-3.
3amauu paboTHI:
1. BBI30OB Ha HC-
MIOJTHEHHE
KOMITOHEHTOB
(pyHKUIMOHATH-
HBIE OJIOKH,
(hyHKIIMK) Ha
s3bike ST n
FBD;

2. mpUMeHEHue
6a30BBIX
KOHCTPYKLIUH
si3pika ST u
FBD: ¢popmupo-
BaHUE yCIIOB-
HBIX
KOHCTPYKLIUH,
IIUKJIOB U 2J1e-
MEHTHOM 0as3bl;
3. mporpaMMHast
peanuzaiys Ha
sa3pike ST n
FBD npumepos
MIPUKITQIHBIX 3a-
Jau.

2-Python mns aHanm3a JaHHBIX

BBenenue B
CHHTAKCHC
A3bIKA
CHHTaKCHC SI3bI-
ka. OOBsaBIEHNE
MIepEMEHHBIX.
Crmcku, cpe3bl
cpe3 ¢ Imarom,
HHEKCALUS
3JIEMEHTOB
crucka. Jlo6as-
JieHue, yaane-
HHE, U3MEHEHUE
2JIEMEHTOB
cnucka. Konka-
TeHALHS
crckoB. Cra-
THCTHYECKHUE
ITOKa3aTe/IN
criuckoB. Cop-
THPOBKa
crmickoB. 1{ukn
Hforﬂ

2-Python mns aHanm3a JaHHBIX

CTpyKTYpHBI
AAHHBIX: CJI0-

11
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BapH, KopTe-
“KM, MHOKeCTBa
OO0pareHue K
KITFOYaM CIIOBa-
ps, nobaBieHue
U yJaJICHHE dJie-
meHToB. [lepe-
Oop KJroUei U
3HA4YEeHHH CII0-
Baps. Koprex,
JIOCTYTI K 3JIe-
MEHTaM KOpTe-
ka. Co3ganue
MHOXECTBa U
orepanuy HaJ
MHOKECTBOM.

2-Python mns aHanm3a JaHHBIX

®ynkuuu. Pa-
0ora c ¢aiina-
MH.

Oo0J1acTy BUIH-
MOCTH TIEpEMeEH
HbIX. JIoKanb-
HBIE U TI100aJTb-
HBIE TIEPEMEH-
Hble. AprymMeH-
THI (QYHKIIHH.
Be130B HeoOs13a-
TENBHBIX apry-
MeHTOB. DyHK-
LI1H C NIepeMEH-
HBIM YHCIIOM ap-
TYMEHTOB,
MMCHOBaHHBIE
TIEpEMECHHEIE.
DYHKINH KaK
00bekT. JIsasmoaa
(QYHKIHH.
OCHOBBI
00BEKTHO-0pH-
E€HTHPOBAaHHOTO
MIPOTPaMMHUPO-
BaHUSI.

Pabora ¢ Tek-
CTOBBIMU
(haiimamu.
OTkpbITHE
(haiima B Phyton.
[TocTpounoe
yTeHHE (Qaiina,
Mmetox split().
3arpy3ka ¢aiina
B MAMSTh,
nmpeoOpa3oBa-
HHe (aiina B
cnoBaps. Co3nia-
HHUE HOBOTO
(hatima u3
CIIHICKA.

2-Python mns aHanm3a JaHHBIX

OO01ee 3Ha-
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KOMCTBO ¢ 0u0-
JTHOTEKOM
Pandas
OCHOBHBIC
00BEKTHI
Pandas. [Tomy-
qeHue nadop-
MaIi 0
dataframe. Op-
raHu3aIus u3-
BIICUCHUS JIaH-
HBIX. MeToabI
IPYNIHAPOBKU
JaHHBIX U CBOJI-
HBIE TaOJIHIIBI

2-Python mns ananmza gaHHBIX

9 MeTtoasbl BU3Y-
aJu3aluH 1aH-
HBIX
I'pauueckue
BO3MOXKHOCTH
Pandas. Odopm-
nenue rpadukoB
B Mathplotlib.
Seaborn s
MIPOJIBUHYTHIX
BU3YyaJIU3aLuH.
Plotly nuist un-
TEPaKTHBHBIX
otueros. [lox-
T'OTOBKA JAaHHBIX
K aHAIN3Yy U
OUMCTKA JaH-
HBIX.

HUTOTIO:

36

24

4.5. Buasl CPO

Howmep paznena

TpynoeMKocCTb,
Yachl

Bun CPO

OYHasA

OYHO-
3a04Has

3a04Has

1-OcHOBHBIE S3BIKH TPOrpaMMUPOBaHUs KOHTposuiepoB PLC

IIoATOTOBKA K CAa-
4e 3a4cTa, dK3aMe-
Ha

w

w

1-OCHOBHBIE S3BIKH TPOrpaMMUPOBaHUs KOHTpoiepoB PLC

MOJIrOTOBKA K JIa-
60paTopHBIM
W/UIH IpaKTH4e-
CKHMM 3aHATUSAM

16

16

1-OcHOBHBIE S3BIKH TPOrpaMMUPOBaHUs KOHTpouiepoB PLC

u3ydyeHue yyeOHoO-
ro MaTrepHana, BbI-
HECEHHOI'0 Ha
CaMOCTOSATEIBHYIO
popaboTKy

32

46

2-Python mns ananmza gaHHBIX

MMOJArOTOBKA K cl1a-

13
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Y€ 3a4€Ta, dK3aMe-
Ha

2-Python mns ananm3a gaHHBIX IMOATOTOBKA K JIa- 20 20
O6opaTOpHBIM
W/WITA TIpaKTHYe-
CKHMM 3aHSITHIM

2-Python mns ananm3a qaHHBIX M3y4eHue yaeOHo- 25 25
ro MaTepuana, Bbl-
HECEHHOT'0 Ha
CaMOCTOSATEIBHYIO
MpOpadoOTKy

- HUTOI'O: 100 114

TeMbl IS CAMOCTOSITEJILHOM Pa00ThI 00y4aI0IIUXCSH

Pazoen 1. Ocrnognbie a36iKu npo2pammuposanus koumposiepos PLC

Paccmotpenue pazaen 3 cranmapra MOK (IEC 61131-3), KOTOpBIi periiaMeHTHPYET UCIIOJIb30BaHUE
TSITH CTAHJAPTHBIX S3BIKOB TIporpammupoBanus [TJIK (mpoMBITIIIEHHBIX KOHTPOJIIIEPOB): SI3BIK (PYHKITHO-
HabHBIX 010kOB (FBD), 51361k peneitnoii moruku (LD), s3bIk mocaea0BaTeNbHBIX (YHKIIMOHATBHBIX CXEM
(SFC), si3p1x nHCcTpyK1Mii (IL) u 361K cTpyKTypupoBaHHOro Tekcra (ST).

Pazoen 2. Python 0ia ananuza 0auHbix

CTpyKTypHl JaHHBIX, CTUCKH. PaboTa ¢ ¢aitnamu. TecTupoBaHue U OTIIaKa B COOTBETCTBUU C METOJI0JIO-
rueit s3pika Phyton

5. (I)OprI TEKYIIEro KOHTPOJIA YCIIEBAEMOCTHU U IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTreCTauu

IlepedyeHb OLIEHOYHBIX CPEACTB TEKYILIETO KOHTPOJISI U IIPOMEKYTOUHOM aTTECTALMM I10 JUCLH-
TiMHE npuBeieH POoH/E OLIEHOUHBIX CPeCTB (npuioxenue b).

6. YueOoHO-MeToquYecKkoe U MH(GOPMAIIMOHHOE o0ecniedeHne JUCHUTNTIHHBI
6.1.Y4eOHO-MeTOAMYECKOE 00ecIIeueHne

Caeznenust 00 00eCTIe4eHHOCTH AUCHUILTUHBI OCHOBHOM, JTOMOTHUTENBHON B yueOHO-METOINUECKOM
nuteparypoii npuBeneHsl B popmax Ne 1-YJI u Ne 2-VII (mpunoxenue A).

6.2.1lepeyeHb coBpeMeHHbIX NPOGeCcCHOHAIBHBIX 023 TaHHBIX 1 HH(POPMAIIMOHHBIX CIIPABOY-
HBIX CHCTEM, PeKOMEHIyeMbIX IJI1 OCBOCHH S JUCHUTIIHHBI

Ha3zBanus coBpeMeHHBIX poecCHOHANbHBIX 0a3 TaHHBIX U HH(POpMAaIU-
OHHBIX CIIPAaBOYHBIX CHUCTEM,
PEKOMEHAYEMBIX Ul OCBOSHHS JUCHIUIUIMHBI

CchUiku Ha
oduIIMaTBHBIE CAUTHI

OnekrponHas oudimoreka YIHTY http://www.bibl.rusoil.net
DJIeKTPOHHO-OMOIMOTEUHAs cUcTeMa «3HAaHHYM» http://znanium.com
OnexTpoHHO-0nOnroTeyHas cucremMa «JIaupy http://e.Janbook.com

7. MaTtepuaibHO-TEXHHYECKOe o0ecredeHne IUCHUIIUHbI

14
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7.1. IlepeyeHb cnenMaJbHbIX AyIMTOPHH, KaOWHETOB, Ja0opaTopuii M MNp., UCHOJIb3yeMbIX
NPH pean3aluy JUCUMILIMHBI € lepeYHeM OCHOBHOTO 000py/A0BaHuUs

15
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OCHAILIEHHOCTD TTOMEILEHUS

Ne Homep nomerne- HanmenoBanue nome-
(mepeyeHb OCHOBHOTO 000pY-
IIII. HUA HICHUA
JIOBAHUs)

1 1-152 Beriecka sorotun "TpancHedTh- VYuebnas ayauropus At
Mertposnorus" (oobemHuast)(1);Ky0sr IIPOBEICHUS 3aHATUN CEMHU-
Ha MTOJBECKAX C MOJICBETKOH HapCKOTO THIA — YKOMILIEK-
270%270*%270mm(3);IIpoexTop BenQQ | ToBaHa cnenuaniu3upoBaH-
Projector MW612(1);Ctenn HoW (yueOHOIT) Mebebio,
2000*1200 mm(1);CtepeoycnuTens | TEXHHYSCKUMHE CPEICTBAMHU
Pioneer A-10(1);Croubl, cTynbs o0y4eHwus.

2 1-152 BriBecka norotun "TpancHedTh- VYueOHast ay JuTOpHS IS
Mertponorus" (oovemnast)(1);KyOsr MPOBEJECHUS IPYIIOBBIX U
Ha MOJIBECKaX C MOJCBETKON WHIIUBH Y JIbHBIX
270*270*270mm(3);IIpoexTop BenQ | xoHCympTanmit
Projector MW612(1);Ctenn
2000*1200 mm(1);Crepeoycnnurens
Pioneer A-10(1);Crousl, cTynbs

3 1-152 Beriecka norotun "TpancHedTh- JlaGopaTopus — ocHaleHHas
Mertponorus" (o0bemuas)(1);Kyosr n1a00paTOPHEIM 000pYT0BA-
Ha MOJBECKAX C MOJICBETKON HHUEM, B 3aBUCHMOCTH OT CTe-
270*270*270mm(3);IIpoextop BenQ | meHH CIIOKHOCTH.

Projector MW612(1);Ctenn
2000*1200 mm(1);Crepeoycunurenns
Pioneer A-10(1);Crousl, cTynbs

4 1-232 Komnsrotep P-4 SP- VYueOHast ayJuUTOpHs AJIs Te-
MX(3);Komnsrorep ATHLON- KYLIETro KOHTPOJIS U POMe-
64(5); TunoBoit KOMI-T y4. 000py10- | KyTOUHOH aTTECTALUU —
BaHUS "DJIEKTPOTEXHUIECKHE MaTe- YKOMITJIEKTOBaHA CITEIHAIIH-
puanst"(2);CTONBL, CTYNBS 3UpOBaHHOH (y4eOHOil) Me-

0eIbI0, TEXHUYECKIMH Cpel-
CTBaMH OOyUCHHSI.

5 1-359 Mownurop 23" Dele P 2314T(1);Cu- VYuebnas ayauropus At
cremubli 610k [I9BM Knamac [IPOBEJICHUS 3aHSATUH JIEKIIN-
INWIN OHHOI'O TUIIA — YKOMILJIEKTO-
S00W/H310M/i38100/DDR48Gb/120 | Bana crienuann3upoBaHHOI
Gb SSD/1 Tb HDD/GT(1);Y4ebHo- (yuebHoit) Mebenpio, Habo-
HarIAJHbIe TI0COOus 110 POM JIEMOHCTPAIOHHOTO
JMCIUIIIMHE,Ha00p TeMOHCTpanH- o0opynoBaHus 1 y4eOHO-
oHHOTO 00OpynoBanust; CTONBI, CTy- | HarJIAHBIMH TOCOOHMSIMH,
TBST; o0ecreunBarONIMMHU TEMATH-

YeCKHe WILTIOCTPAINH, COOT-
BETCTBYIOIIHNE PaOOINM
y4eOHBIM MPOrpaMMam JINC-
IUTUTHH (MOTyJTIeH).

6 1-4208 Kommnsrotep Intel Core 2 Duo [Momemienus 11t XpaHEHUS U
E8200(1);Kommsrotep WIN 13- podHITaKTHYECKOTO 00CITy-
550(2);Kommbrotep mepcoHaNbHBIH JKUBaHHS yIeOHOTO 000py-
13-4170/21,5" PHILIPS IOBaHUSA
226VALAB(1);M®YV hp Laser Jet Pro
M1536dnf<CE538A>A4(1);Monu-

Top 19" Acer(1);Mouutop ASUS
VA24DQ Black 23,8", mrr(3);Cep-
BHCHOE yCTpOicTBO mounctku Katun
3 m(1);Cucremnsriii 610k CRONA:17
11700/DDR4 2*16GB/SSD 250Gb
Samsung/HDD
1Tb/600W(3);1xad(b1) myist XxpaHe-
HUS
7 3-201 Samuraas RFID Cucrema [Tomerienne It CaMOCTOSI-

LSG405HF(1);Kommsrotep 13-
2120(1);KommsroTep 13-3220 K1
BenQ 21,5"(3);Kommbrorep i3-3240
21.5" f\6cer(2);K0MnL}0Tep MK

TENBHOH paboTHI —
YKOMIUIEKTOBAHO CHICLMAIU-
3MpoBaHHOH (y4eOHOIT) Me-
0€/IbI0, OCHAIIEHO KOMIIBLIO-
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7.2. IlepeveHnb JMIEH3MOHHOTO W CBOOOTHO PACHPOCTPAHSIEMOro NMPOrPAMMHOIO odecreve-
HHUSsI, HCTIOJIb3yeMbIX B y4eOHOM mpolecce MPH 0CBOEHUH AUCIUATLIHHbI

Ne JInmen3snoHHas 4ucToTa
1'[1'; Haumenosanue 110 (peKBI/IBI/ITBI JIMICH3UU,CBUACTCIILCTBA O I'OC. pCTU-
] CTpalluu U T.II., CPOK JACHUCTBHUSA)
. .09. : 000 "Coo-
1 Microsoft Office ,Hani BBIIaYH HI/{'I_[GHSI/II/I 24.09.2018, IToctaBmuk: O i)
TaaiH ITpoeKThl
2 Pvthon Jara Bergaun munensud 01.01.1991, ITocraBmuk: CBoOomHOE
y porpaMMHOe o0ecrieueHne
1.01.2 IlocTaBmuk: CB HOE
3 Python v 3.7.1 Jlara Bergaun munen3uu 01.01.2000, ITocrapin CBoboHO
porpaMMHoOe o0ecriedeHue

8. Opranmzanusi 00y4eHusi JIUIl ¢ OTPAHUYECHHBIMHM BO3MOKHOCTAMHU 310POBbSI

Jljis U1 ¢ OTpaHUYeHHBIMA BO3MOXKHOCTSIMU 3[JOPOBBS, O0YUAIOIINXCs 10 TaHHOW 00pa3oBaTelb-
HOM MporpaMme, pa3padaTbiBaeTCsl MHAMBUIyalbHAS MporpaMMa OCBOCHHS TUCIUILUIMHBI C YY€TOM OCO-
OCHHOCTEH MX MCUXO(PU3NYECKOTO Pa3BUTHS, UX WHAUBHUIYATHLHBIX BO3ZMOXKHOCTEH M COCTOSIHUS 310pPO-
Bbsl.

17



IIpunoxenne A

CBEJEHUA
00 00ecrne4YeHHOCTH AUCIUILIMHBI OCHOBHOM M JI0NIOJIHUTEIbHOI YyueOHoil JJuTepaTypoi

HaunmenoBanue qucuumuabl: (51424)(51424)A3b1ku porpaMMHUPOBAHKS BBICOKOT'O YPOBHS

Hampasnienue nmoarorosku (creruaibaocts): 15.04.04 ABToMaTH3aIMs TEXHOIOTHYECKUX MPOIIECCOB U MPOU3BOJICTB

HaHpaBHeHHOCTb: Marucrepckasd H[!OI‘[zaMMa«CHCTeMBI aBTOMaTu3alru, TCJICKOMMYHUKAIIHUKW U MCTPOJIOTHYCCKOI'O o0ecreYeHH

dopma oOydeHHS: OUHASA;3a0YHAS;

Kadenpa, obecrnieunBaroias npenoaBaHuie JUCHUAILTHHBE: ABTOMATU3alNsl, TeICKOMMYHUKAIMSA U MeTpoorus (ATM);
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®opma Ne VJI-1

(< =
xR
CemecTtp ‘ = é q:)
= 2 8 % o) =
Hasznauenue s o Fx 2 =
= H % bubnuorpaduueckoe o - =Y =4
Tun y4eOHBIX U3/1a- g 5 g @ < g g =
o o S T omnucaHue e < O )
HUH 3 S 2 3 = = v
= © = = 7 =
g 3 =
= Q
< o
1 2 3 4 5 6 7 8 9
OcHoBHas TUTEpaTypa JJis BBITOTHEHUSA 3,2 34 Awmoc, I'. MATLAB. Teo- http://www.e.l | 1.00

CPO; st n3yuenus
TEOPHH;

pust u ipaktka /.
AMoc ; IepeBo]I ¢ aH-
rnuiickoro H. K. Cmonen-
neB. — 5-e u3a. — Mock-
Ba : JIMK TIlpecc, 2016.
— 416 c. — ISBN 978-5-
97060-183-9. — Texer :
3JIeKTpOHHBIH // JIaHb :
3JIEKTPOHHO-OMOIMoTey-
Hag cuctema. — URL:
https://e.lanbook.com/boo
k/82814 (nara oOparie-
Hus: 22.12.2021). — Pe-
JKHM JIOCTyHa: JJIsl aBTO-
pH3. IOJIB30BATENEH.

anbook.com

18




13419548

I[OHOHHI/ITGHLH&?[ JIMTepary-
pa

JUi1st BBITTOSTHEHHS
CPO; s m3yuenus
TEOpuH;

3,2

34

Jpsxonos, B. I1.
MATLAB
7.*%/R2006/R2007: Camo-
YYUTENb ;| CAMOYYUTEIH /
B. I1. JIpsikoHOB. —
Mockga : IMK Ilpecc,
2009. — 768 c. — ISBN
978-5-94074-424-5. —
TeKcT : AMeKTPOHHBIH //
JlaHb : 3eKTpOHHO-O0HO-
JMOTEYHAas CUCTeMa. —
URL:
https://e.lanbook.com/boo
k/1178 (mara obpareHus:
22.12.2021). — Pexxum
JOCTYTIA: TSI aBTOPH3.
T10JIb30BATENEH.

http://www.e.l
anbook.com

1.00

I[OHOJ'IHI/ITGJ'ILH&?[ JIMTepary-
pa

JUi1st BBITTOSTHEHHS
CPO; 155 n3yuenus
TEOpuH;

3,2

34

Tpommna, I'. B. Yucnen-
HBIE PacyeThl B Cpejie
MatLab : yueGHOE moco-
oue /T'. B. Tpomuna. —
Hosocubupck : HI'TY,
2020. — 72 c. — Texkcrt :
3JIeKTPOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIHOTEY-
Hag cuctema. — URL:
https://e.lanbook.com/boo
k/152243 (nata obpare-
Hus: 22.12.2021). — Pe-
JKMM JIOCTyHa: JJIsl aBTO-
pH3. IOJIB30BATENEH.

http://www.e.l
anbook.com

1.00

19




13419548

I[OHOJ'IHI/ITGHLH&?[ JIMTepary-
pa

JUi1st BBITTOSTHEHHS
CPO; s m3yuenus
TEOpuH;

3,2

34

Mutuna, O. A. S3b1KH
MPOrPaMMHPOBAHHS IS
CTaTHCTHYECKOH 00pa-
60tku naHHbIX (R) : yueo-
Hoe nocobue / O. A. Mu-
TuHa. — Mocksa : PTY
MUPDA, 2020. — 191 c.
— Texer :

2IeKTPOHHBIH // JIaHb :
AJIeKTPOHHO-OMOIHOTEd-
Has cuctema. — URL:
https://e.lanbook.com/boo
k/163912 (nata obparire-
Hust: 10.01.2022). — Pe-
KM JIOCTyHa: JUIs aBTO-
pU3. I0JIb30BATENIEH.

http://www.e.l
anbook.com

1.00

[Ipumeuanue — I'padsl 1-5,8 3amonusrores kageapoid, rpadst 7 u 9 - OubanoTeKoi

CocTaBuit:

l'on mpuema 2023 1.

ATM

20

KpacnoB A.H., kaHx. TexH. HayK, JOLIEHT Kad.




®dopma oOyueHus OUHAA;3a09HAS;

CBEJEHUA

00 00ecreYeHHOCTH AUCHHUIIINHBI yqeﬁﬂo-MeTozm'{ecman H3JaHUAMHU

HaumenoBanue muctmminabl: (S1424)(51424)3bIKu IpOrpaMMUPOBAHUS BEICOKOTO YPOBHSI
Hanpasnenue noaroroku (crnenuanbHocts): 15.04.04 ABTOMAaTH3alIKS TEXHOJIOTMYECKUX MPOIIECCOB U IPOU3BOJICTB
Hanpasnennocts MarucTepekas nporpamma«CrHcTeMbl aBTOMATU3AIMH, TEJIEKOMMYHHUKAITUU U METPOJIOTHYECKOTO 00ECTICUCHUS

Kadenpa, obecrieunBaroias nmpernoaBanue AUCIUILUTHHBL ABTOMATH3alINs, TEICKOMMYHHKaIKSA U MeTposorus (ATM);

13419548

®opma Ne VJI-2

Cemectp

Haznauenue yueOHbIX U3/a-
HUHI

O4YHas

OYHO-3a04YHasA

3a049Has

bubnuorpaduye-
CKOE OIMCaHHe

Komn-Bo k3.

Bcero

AJlpec HaXOXKIEHUs
AJIIEKTPOHHOTO

1

W

N

5

[*)}

o]

whoctuKoaddumment

J1J1s1 BBITTOJTHEHUS! Ta00PaTOPHBIX
pabor;

3,2

34

OOBEKTHO-OPUEHTHPO-
BaHHOE NPOrPaMMHUPOBa-
HHE B HAyYHBIX UCCIIENO-
BaHUSX : y4eOHO-METO-
JIYecKoe ocodue 1mo
BBITTOJTHEHHIO J1abopa-
TopHbIX pador / YTHTY,
ka¢. ATIIIT ; coct. O. B.
Kupromms. - Ya :
YTHTY, 2013. - 1,57
M6. - URL:
http://bibl.rusoil.net/base
_docs/UGNTU/ATPP/Ki
riushin22.pdf. - Teker :
3JIEKTPOHHBIN.

—_—

ol B TOM YHCJIC
Ape

http://bibl.ruso
il.net

1.00
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JJ1s BBITOTHEHAS IPAKTHIECKUX
3aHATHI;

3,2

3,4

Y4eOHO-METOINIECKUIA
KOMILIEKC TUCIATIIHEI
"Matemaruka" / P. H.
baxtuszun [u ap.] ; YT'H-
TV, UAY, xad. Mate-
MaTukH. - Yda : U3a-Bo
YI'HTY. - Teker : anek-
TpOHHEIH. - Pazgen 14 :
MaremaTrdecKas CTaTH-
CTHKa : KOHTPOJIBHO-
HU3MEPUTEITFHBIC MaTepU-
ansl - 2010. - URL:
http://bibl.rusoil.net/base
_docs/UGNTU\Matemat
ika/14KIM2010.PDF.

http://bibl.ruso
il.net

1.00

Jns Bemonaennss CPO;/1s BeImo-
HEHUSI TPAKTUICCKUX 3aHATHH;

3,2

34

ABTOMAaTU3UPOBAHHBIE
CHCTEMBI yIIPaBICHUS
MPEATIPAATHAMH :
yueOHO-MEeTOANYECcKOoe
nocobue / YIHTY, kao.
ATIIIT ; cocr. JI. T". J1a-
nmasH. - Yéa : YTHTY,
2016. - 940 Ko. - URL:
http://bibl.rusoil.net/base
_docs/UGNTU/ATPP/D
adaian3.pdf. - Tekcr :
DJIEKTPOHHBIH.

http://bibl.ruso
il.net

1.00

22
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I[J'Iﬂ BBITIOJTHCHU S IPAKTUYCCKUX

3aHATHI;

3,2

3,4

Pa3paboTka croxactuye-
CKHX MaTeMaTHYECKHX
MoJieiell XUMHKO-TEXHO-
JIOTHYECKHX MPOLIECCOB :
y4eOHO-METOIMYECKOe
mocodue 1o kypcy "Mo-
JeTMPOBaHKE B XUMUYe-
CKOM TEXHOJIOTHH U pac-
get peakrtopo" / YI'H-
TV, Crepnuramak. ¢m.,
ka¢. OXT ; cocr.: JI. H.
ITyukosa, H. A. BrsI-
koBckuid, H. H. ®anaxo-
Ba. - Yopa : YTHTY,
2011. - 6,59 M6. - URL:
http://bibl.rusoil.net/base
_docs/UGNTUY/Sterlitam
ak/Puchkoval.pdf. -
TeKcT : JIIEKTPOHHBIH.

http://bibl.ruso
il.net

1.00

[pumeuanue — 'padsl 1-5,8 3anonusrores kaheapoi, rpadsl 6,7 U 9 - OUOIHOTEKOM

CocraBuit:

fOI[ npuema 2023 r.

Kpacnos A.H., kana. TexH. Hayk, noueHT kad. ATM
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IIpunoxenne b

®denepalibHOE rOCYJapCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKIACHUE BHICIIETO 00pa30BaHus
«Y pumckmii rocygapcTBEHHBIM He(YTAHON TEXHUUECKUN YHHUBEPCUTET»

YTBEPXIAIO

Hupexrop IT-uscturyr

3.X. I1aBnoBa

29.06.2023

DoHJ OLIEHOYHBIX Cpe€acTB O Tekymeﬁ ycnneBaeMoCTH U HpOMe)I(yTO‘IHOﬁ ATTECTAllMHU 10 JUCHUIIJIMHE

(51424)513p1kn POrpaMMHUPOBAHUS BHICOKOIO YPOBHS

Hanpasnenue noarorosku (cnermansrocts): 15.04.04 ABTOMaTH3aliKsa TEXHOJIOTHYECKUX IPOIIECCOB W MPOU3BOJICTB

Hanpasnennocts: MarvucTepcKad nporpamMmma «CucreMbl aBTOMAaTu3aluru, TCJICKOMMYHUKAIINHU U MCTPOJOTHYCCKOI'O obecrieueHus»
YpoBeHb BbIcIIEro oopa3oBaHusd: MarucTparypa

®dopma o0yuenus: OUHAA;3a09HA;

Kadenpa, obecneunBaroias npernojaBaHue JUCHUILIMEBE: ABTOMATH3AlINS, TSJICKOMMYHUWKANWSI ¥ METPOIOT U (ATM):

Tpynoemkocts auctummanss: 4 3.€. (14449ac)

Va 2023

24
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®OC no Tekymiei ycrneBaeMoCTH U MPOMEXKYTOYHOM aTTECTAllMU M0 AUCIMIUIMHE pa3zpadoran (u):

Kpacnos A.H., kana. TexH. HayK, ToueHT kad. ATM

Penenzent
Kuptromun O.B., kana. TexH. HayK, Ao1eHT kad. ATM

@®OC no Teky1el ycreBaeMOCTH U POMEKYTOUHON aTTeCTalluK M0 JUCHUIUIMHE PACCMOTPEH U 0J100peH Ha 3aceaHuu Kadeapsl ABTOMATH3AIMs, TeJle-
KoMMyHHKaIus 1 merpoiorus (ATM);, obecnieunBaronieil npenonaanue aucuuruinabl 20.01.2023, nporokosn Neb.

3aBenyronuii kadenpoit ABTomMaTH3aUs, TeIACKOMMYHUKAIKSA U MeTposorus (ATM); M.M. 3akupHuyHas
COT'JIACOBAHO
3aBenyrommii kageapoit ATM M.M. 3akupHUYHAs

l'on mpuema 2023 1.

DOOCHo Tekyllen ycrneBaeMOCTH U IPOMEXKYTOUYHOM aTTeCTAI[UU 110 JUCUUIUIMHE
zapeructpupoBan 08.06.2023 Ne 6 B otnene MCOII u BHECeH B AIIEKTPOHHYIO 0a3y JaHHBIX
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1. Ilacnopt poHaa OLIEHOYHBIX CPEACTB

13419548

He(Tera3oBoi oTpaciu, a
TAK)KE aJITOPUTMBI €€ T10-

,HHKTHBHOﬁ AHAJIUTUKHU
TCXHHUYCCKOI'O COCTOA-

Bun
[udp pe- [Tokazarenu noctuxe-
No KonTponupyemsbie pasnenst Nupukarop AoCTHXKEHUS OLICHOY-
wn (TeMbl) AMCIMILTHHE] 3ynbTaTa 00y- PesynbraTt 00yuenus KOMIIETeH I HUA Pe3yIbTAaTOB OCBOE- Horo
YEHUS HUSI KOMIIETeHLIUN
CpeJCTBa
1 OCHOBHBIE S3bIKM IIPOTpaM- 3(TIK-1-) Mertoap! u npuniunsl no- | IIK-1.2 Pa3pabarteiBaer 3HaeT TepMUHBI U onipe- | ITucemen-
MHPOBaHUsI KOHTPOJIJIEPOB ctpoenus cucteM ACY | cTpyKTypHBIE U HHpOpMa- | JEJICHUS, aKCHOMBI T€O- | HBIM U
PLC TII 06bexTOB HedTera3o- | MUOHHBIE MOJIEIN UHTE- PUHU MOJEINPOBAHUS, YCTHBIN
TOOBIYH rpupoBanHoit ACY TII KJIacCU(PUKAIUIO MOJIe- | OIpoC
JUIS. KOHKPETHOTO O0BEKTa | JIeH. Tecr
He(dTerasoBoii oTpaciu, a
TaK)Ke aJITOPUTMBI €€ 10~
CTpOEHHMSI U 0a3bl TaHHBIX
C MCIIOJIb30BAaHUEM SI3bIKOB
MIPOrpaMMHUPOBAHUS BBICO-
KOT'O YPOBHS
2 Python myis ananuza naH- B(TIK-1-) [1K-1.2 Pa3pabarpiBaet Bnaneer coBpemennsl- | JIaGopa-
HBIX CTPYKTypHBIEC U HH(pOpMa- | MH METOJaMU BU3yalld- | TOpHAas
[IMOHHBIE MOJICJIN UHTE- 3allUd JAaHHBIX [IPU pabota
rpupoBanHoit ACY TII npoekTupoBanuu "uud- | Iucemen-
JUISl KOHKPETHOTO 00BEKTa | POBBIX JIBOMHHUKOB" HEIU U
HedTera3oBoi OTpaciu, a | 0ObEKTOB HE(PTEra3ono- | YCTHBIH
TaK)Ke aJITOPUTMBI €e TI0- | ObIuu. orpoc
CTpOCHHSI ¥ 0a3bl TaHHBIX
C HCIIOJIb30BAaHUEM SI3bIKOB
IIPOrPaMMUPOBAHUS BBICO-
KOT'O YPOBHSI
Y(IIK-1-) [TK-1.2 Pa3zpabartbeiBaeT YMeeT ucnonb3oBaTh [Tucemen-
CTPYKTypHBIE U UHGOpMa- | creruduueckre oco0eH- | HbI U
LIMOHHBIE MOJIEJIN UHTE- HOCTH SI3bIKOB MPOTpaM- | YCTHBIN
rpupoBanHoit ACY TII MUPOBAHMS TIPU MIPOEK- | OMPOC
JUTS KOHKPETHOTO 00BEKTa | TUpOBaHUU cucTeM mpe- | Tect
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KOT'O YPOBHS

CTpOeHUs 1 0a3bl JaHHBIX
C UCIOJIb30BAaHUEM SI3bIKOB
MIPOrpaMMHUPOBAHUS BBICO-

HUSA 00BEKTOB HedTera-
307100bI4H.

2. HepequL OICHOYHBIX CPEACTB AJIA TEKYIIECro KOHTPOJIA U l'lpOMQ)KyTO‘-IHOﬁ ATTECTAlMHU MO0 JUCHUIIJIMHE

Bup ouenounoro cpen-
CTBa

Kpartkas xapakTepucTHKa OL[eHOY-
HOTO CPEJCTBA

IIpencraBiaeHue OLIECHOYHOTO
cpenctsa B hoHzE

[IIxamna onenkn

2

3

4

5

JlaGopaTopHas pabota

CpenctBo NpoBEPKU YMEHUH TTPHU-
MEHSATD MMOJTYUYEHHbIE 3HAHUS 110
3apaHee ONpeIeIEHHON METOINKE
JUISL peUIeHus 3a1a4 WK 3a1aHui
1o 1ab0PaTOPHBIM HCCIIET0BAHU-
M

Tewmbl, 3a1aHus TS BBITIOJTHE-
HUS 1a-00paTOpHBIX paboT; BO-
HPOCHI U Tpe-00BaHUS K HX 3a-
muTe

OLICHKA «OM.IU4HOY» BBICTAaBIIETCS 0OydalomemMycs, eciu PaboTa
BBIIIOJIHEHA CAMOCTOSITENILHO [0 METOIMYECKUM YKa3aHUSIM, SKC-
HEePUMEHTAIBHBIC 33/IaHUS U PACUEThI BBIIIOJIIHEHBI B IOJIHOM
o0beMe u 0e3 oImMOO0K, cAeTaHbl HONMHBIE BBI-BOABI IO paboTe, OT-
yeT o ylabopaTopHOi paboTe 0(OopMIIEH B COOTBETCTBHHU C TPeOO-
BaHusAMU, NpUHIATEIMU B YIHTY, HenocpencTBeHHO BO BpeMs 3a-
HSTUS, TIPH 3aIUTE JaHBI Pa3BEPHYTHIE M MOJIHBIE OTBETHI HA BCE
BOIIPOCHL.

OLICHKA «XOPOUL0» BBICTABIISIETCS 00yJaIOMIeMycCsl, €Cclu paboTa
BBITIOJTHEHA C TOMOIIBIO MOAPOOHBIX YKa3aHUH MpenoaaBaTels,
IPY IPOBE/ICHNUH IKCIIEPUMEHTOB WIM B pacyeTax JOIyILEeHbI He-
3HAYUTENbHBIE OIIHOKH, BHIBOJBI IO PaOOTE HETOIHbIE, OTYET O
1a00paTopHOI paboTe 0POPMIIEH HE B IOJTHOM COOTBETCTBUH C
TpeboBanusamu, TpuHATHIME B YIHTY, 0TBeTHI Ha BOIIPOCHI He-
TIOJTHBIE.

OLICHKA «Y0081eMBOpUMebHOY» BEICTABISIETCS 00yJaroneMycs,
eciu paboTa BBITIOIHEHA C TOMOIIBIO NOAPOOHBIX YKa3aHHUHU mpe-
HO/1aBaTelsl, IPH IPOBEICHUH YKCIIEPUMEHTOB MU B pacyeTax
JONYILEHB He3HAYUTEIbHBIE ONTMOKH, BEIBOJBI IO pabOTe HETIO-
HBIE, OTYET 0 JabopaTopHOii paboTe 0hOpMIIEH HE B IOJTHOM CO-
OTBETCTBUH C TpeOoBaHUAMH, puHATEIMU B Y HTY, oTBeTH Ha
BOIIPOCHI HEMOJTHBIE.

OLICHKA «Hey0081emBOpUmenbHo» BEICTABISIETCS] 00yJaromeMy-
Csl, €CIIN yJacTHe B BHIIIOJIHEHHH JIabOpaTOpHOH paboTe He HpH-
HUMAJIOCh, B pacdeTax JOITYIIEHbI IpyOble OIIMOKH, BEIBOIBI IO
paboTe OTCYTCTBYIOT, OTUET O JJabopaTopHOil paboTe opopMiteH
HEaKKypaTHoO u 0e3 yueta TpeboBanuii, npunaTeiMu B YIHTY,
OTBETHI HA BONPOCHI HEMPaBUIIbHBIE WIIH OTCYTCTBYIOT.

[IncbMeEHHBIN U yCTHBIN
orpoc

OneHoYHOE CPeCTBO IS TEKY-
IIEr0 KOHTPOJIS yCIIEBAEMOCTH U
IIPOMEKYTOYHOM aTTECTALUU.
[To3BOSIET BBISIBUTH M BOCIIOJ-

COBOKYITHOCTh BOIIPOCOB, 3a-
JAHWUW, YIIPAKHEHUH, TECTOB
JUIS1 BBITIOJTHEHUSI KOHTPOJIb-
HBIX pa0oT, JOMAIIIHUX 33]a-

OLIEHKA «OmIuYHO» BBICTABIsAETCA o0yyaroniemycs, ecnu Cty-
JICHT IEMOHCTPUPYET JOCTATOUHOE (LIEJIOCTHOE) 3HAHHE TUCIIN-
IUTAHBL, T.€.: - OTBEYACT CAMOCTOATEIFHO Ha BCE BOIIPOCHI OuIte-
Ta, OTBEYAET Ha JOMOJHUTEIbHBIE BOIIPOCHL. CTYAECHT OCBOMII Ka-
TErOpPHABHBIN almapaT, CIOCOOEH MPUMEHSTh TEOPETUICSCKUE
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HHUTDH HpO6€J’II)I B 3HAHUAX, IIOBTO-
PUTb, 3aKPETNUTh, CHCTEMaTU3UPO-
BaTb MaT€purajl, OUCHUTb 3HAHHA,
YMEHHsI, TEOPETUYECKHE U MTPaK-
TUYCCKUC HABBIKU; OIMMPEACIIUTD
ypOBeHb CHOPMUPOBAHHBIX Yy CTY-
JCHTOB KOMHGTGHHI/Iﬁ II0 fucuu-
TIMHE (MOJYIIIO)

Hu#l, PI'P u uHbIX yueOHbIX pa-
60or. Komiuiekt OuieToB Ist
TEKYILEH U IPOMEKYTOUHON
aTTecTaluu

3HAaHMS MPAKTHYECKH: TPUBOJIUTH IIPUMEPHI, PEIIaTh IPAKTHYE-
CKHE 3aJauH.

OLICHKA «XOpOui0» BBICTaBIsIETCS o0ydaromemycs, ecnu CTyaeHT
JEMOHCTPUPYET JOCTATOYHOE (L€II0CTHOE) 3HAHUE JMCLIUILINHBI,
T.€.: - OTBEUAET CAMOCTOSATENIBLHO Ha BCE BOIPOCH! OMIeTa, IpU
HEOOXOJUMOCTH - C TIOMOILbIO «HABOSIIMX» BOIIPOCOB MPENoza-
BATENIA; - B CIIy4ae COMHEHHS — OTBEYAET CaMOCTOSTENILHO HA 110-
TIOJIHUTEJILHBIE BOIPOCHI 110 IPYTUM TeMaM AUCLMILIMHEL, CTY-
JICHT OCBOMJI KaTerOPHANIBHBII anmapar, CrocoOeH MPUMEHATh
TEOPETUYCCKUE 3HAHNUS IPAKTUIECKH, PEIaTh IIPAaKTHIECKUE 3a-
Jau.

OLICHKA «)0061eme0puUmeibHO» BbICTABIACTCSA 00ydaromeMycs,
eciu CtyneHT oTBeyaeT MeHee 4eM Ha 50% BompocoB Ouiera
(otMH U3 BYX), C HOMOIIBIO «HABOASIIMX)» BOIPOCOB IIPENoa-
BaTeJIs; OTBEYAeT Ha OCTaJbHBIE BOMIPOCH! OUIIeTa, CTyJCHT
OCBOMJI KaTerOpHalbHbIN ammapar, cioco0eH JOrHYECKU MbIC-
JINTB, NPUBOAUTH MIPUMEPBI

OLICHKA «HEey0081emBOPUMEebHOY» BEICTABIISIETCS] 00yJalomeMy-
cs1, ecmn CTyneHT oTBedaeT MeHee yeM Ha 50% Borpocos Onera
(omuH U3 IBYX), HE OPHEHTUPYETCS B IPYTOM BOIIpoce Ouiieta
TIOCJIe HABOJSIIIMX BOIIPOCOB MPEToIaBaTelts MO0 He OTBEYaeT
CaMOCTOSTEIBHO Ha JONOJIHUTEIbHBIE BOIIPOCHI 110 IPYTUM Te-
MaM auciuuinHbl. He 001amaer HeoOX0IMMbBIM 3HAHHEM MPE/I-
MeTa, 2 UMEHHO, CTYJICHTY HE HOHATEH KaTeropHallbHBbIH armapar
JMCLUILUTMHBI, CTYACHT B LIEJIOM HE OPHEHTHPYETCS B CTPYKTYpE U
YCTPOHCTBE CHCTEM aBTOMATH3aIMH, HE CIIOCOOEH JTOTHYECKU
MBICJIUTh, OTBEYasi HA OCHOBHbIC H JIONOJHUTEIIbHBIC BOIIPOCHI.

Tect

Cucrema CTaHIAPTU3UPOBAHHBIX
3aJIaH1M, IT03BOJISIOIAs aBTOMa-
TU3UPOBATH MPOIEAYPY U3MEpeE-
HUS YPOBHS 3HAHUUN U YMEHHI
oOyuJaromerocs.

doHa TECTOBBIX 3aJaHUN.

OLICHKA «OM.IUYHOY» BBICTABIISETCS 00yYalomeMycsl, €CIIH eCIn
IpaBUIIBHBIX OTBETOB Ooiee 84%

OLIEHKA «XOPOU10» BBICTABIISIETCS 00YYAIOIEMYCSI, €CIU €CITH
NpaBUIIBHBIX OTBETOB Oornee 69%

OLICHKA «)0081eMBOpUmeabHO» BEICTABISLETCS 00yJaroneMycs,
€CIIM €CIU MPaBHIBHBIX OTBETOB Ooiee 59%

OLICHKA «HEey0081emMBOPUMENbHOY BEICTABISIETCS] 00yJaIomeMy-
Csl, €CJIM €CJIM ITPABUIIbHBIX OTBETOB MeHee 59%
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IIpuinoxenue B

denepanbHOE TOCyIapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEXKIEHHE BBICIIETO 00pa30BaHuUs
«Y pumckuii rocygapcTBEHHBINH He(YTAHON TEXHHUECKUN YHUBEPCUTET

IT1cbMEHHBIN M YCTHBIN ONPOC.

ITepeuens BonpocoB (3a7ay, 3aJjaHuii, TEM, KOMIJIEKTA TECTOBBIX 3aJJaHUIl):

Pa3pen 1

1. OTnuymre NpOMBIIUIEHHOTO KOHTPOJIIEPA OT IPOrPaMMHUPYEMOT0
JIOTHYECKOTO KOHTPOJLIEpA.

2. [IporpaMMupyeMble TIOTHYECKUE KOHTPOJUIEPHI: Ha3HAYCHHE,
KJaccu(uKalus, CTpyKTypa.

. Moy IbHBIN IPUHIUIT IOCTPOECHUS KOHTPOJUIEPA.

. Kputepuu Bb160pa NpOMBIIIIIEHHOTO KOHTPOJIIEpA.

. TunoBble 3a7jaun yNpaBICHUS U UX peanu3ariysl.

. Ortimnums [TJIK 0T MUKPOKOHTPOJIIIEPOB U KOMITBIOTEPOB.

. Orimnums IJIK oT BcTpanBaeMbIX CUCTEM.

. Ilpumenenue T1JIK.

. Muposoii munep I1JIK.

10. ITepcnextuBsl pazputus [1JIK.

11. CoBpemennniit poinok [1JIK: noctonnctBa u nepocratku [1JIK
pa3INUHBIX QUPM.

12. Koncrpykuus TJIK.

13. Bxoxapl/Berxoasr [TJIK.

14. PexxuM peanbHOTO BpeMEHHU U orpaHndeHus Ha npuMmenenue [1JIK.
15. Ipunmun u ycnosus padotsr TTJIK.

16. Dramnbl pabodero MUKIa.

17. Otnuune cTaHAAPTHOTO UCIIOTHEHUS POTPaMMBI U IPOTPaAMMBI,
3anyuieHHou Ha [TJIK.

18. Bpems peakuuu.

19. bazoBsie unctpymenTanbbie cpeacTsa [1JIK, ux ocobenHoctu mno
CPaBHEHUIO C YHUBEPCATbHBIMU MUKPOIIPOLIECCOPHBIMH CPEACTBAMH.
20. PacipoctpanenHoe nmporpammuoe odecrieuerue [TJIK.

21. OcHoBHbIE UHTEIIEKTYyabHbIEe Moy T1JIK.

22. BeTpanBaeMble CUCTEMBI U UX OCOOEHHOCTH.

23. IlocTpoeHue pacrpeieleHHbIX CUCTeM yIipaBieHus Ha 6aze [TJIK.
24. Oco0eHHOCTH MTPOrPaMMHOTO 00€CTIEUeHUs] KOHTPOJIJIEPOB.

25. IlpuMepsl peanu3aliuu TUIIOBBIX y3JI0B yIPABICHHUS.

26. S3biku mporpammupoBanus Juist [JIK. Crangapt MOK 61131-3.
27. DneMeHThl OpraHu3aluy nporpamm: GyHKIIMOHATbHBIE OJIOKH,
(GYHKIMM U IPOTPAMMBI.

28. Crennain3upoBaHHbIe s3bIKU TTporpammupoBanus [1JIK Beicokoro
YPOBHS.

O 00 1O\ Dn W

IIpumepsl OTBETOB Ha BOIIPOCHI:

3. MK npencraBisitoT coboit 3akondeHHyto MII-cucremy o0paboTku HHGOpMAIMK, KOTOpask peaanu3oBa-
Ha B BUJIC OJIHOH OOJIBIIION HHTETpaATbHON MUKpocxembl. MK 00beIMHSET B TIPE/IeIax OJHOTO MOIYIIPO-
BOJIHMKOBOT'O KpUCTaJlJIa OCHOBHbIE (DyHKIIMOHAIbHBIE 6510k MII ympaBinsionieil CHCTeMBI: IIeHTpallb-
HBII MpoIeccop, MOCTOSTHHOE 3anoMuHaroriee ycrpoitictso (I13Y), onepaTuBHOE 3aoMUHAIOIIEE YCTPOU-
ctBo (O3Y), nepudepuitHpie yCTpOKWCTBa I BBOJA M BBIBOIa HH(POpMAITUH.
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Tupoxoe paznooOpaszue mosaeneit MK, BO3MOXHOCTh pa3pabOTKK U MPOU3BOCTBA HOBBIX MOJIeNeil B KO-
POTKHE CPOKH 00ecrieunBaeT MOy JIbHBIN MpUHIKI ocTpoeHnss MK, KOTOpBIi B34T Ha BOOPYKEHHUE BCe-
MU BeylMMH KomnaHussMu. [Ipu MoaynsHOM npuHIuie noctpoerus Bce MK ogHoro cemenictsa coaep-
*at B ceOe 0a30BbIi (PYHKIIMOHAIBHBIN 00K, KOTOPBIA omHaKoB /i Bcex MK cemelicTBa, U U3MeHse-
MBIH (PYHKIIMOHATIBHBIHN OJIOK, KOTOphIi oTimyaeT MK pa3HbIX Mozeseii B mpezienax 0JTHOTO CeMEHCTBa.
bazoBblii (yHKIMOHATIBHBIN OJ0K BKIIIOYAET: LIEHTPAIbHBIHN Mpoleccop, BHYTPEHHUE MarkCcTpaly aapeca,
JAHHBIX ¥ YIPABJICHUS, CXeMy (OPMHPOBAHUS MHOTO(pA3HON UMITYJILCHOW MOCIEI0BATEIBHOCTH /IS
TAKTUPOBAHUS LIEHTPAIBHOTO MPOLIECCOPA U MEKMOAYJIbHBIX MArUCTPajIei, yCTPOMCTBO yNpaBICHUS pe-
xumamu padotel MK, TakuMu, Kak akTUBHBIN pexuM, B KoTopoM MK BbINONHSET NPUKIAIHYIO MPO-
rpamMMmy, peKHMBbI IOHMKEHHOTO SHEpronoTpedieHus, B ouH U3 kotopsix MK nepexonut, eciu mo
YCIOBHSM PaOOTHI BHITIOJIHEHHE ITPOrPaMMBI MOKET OBITh TPUOCTAHOBIIEHO, COCTOSHHSI HAYaJIbHOTO
3ammycka (cOpoca) U mpepbIBaHHUS.

ba3oBblit GyHKIIMOHATBHBIN OJIOK MPUHATO Ha3bIBaTh MporeccopHbIM siapoM MK. TIporeccopnoe sapo
0003HauaroT uMeHeM cemerictBa MK, ocHOBO# kKoTOporo oHO sBisiercst. Hanpumep, siqpo HCOS — mpo-
1eccopHoe sapo cemeiicta Motorola MC68HCO5, smpo MCS-51 — snpo cemeiicta MK Intel 8xC51,
saapo PIC16 — mpoueccopnoe siipo Microchip PIC16.

N3mensieMblit (pyHKIIMOHATBHBIN OJOK BKJIFOYAET MOJIYJIA PA3TUYHBIX TUIIOB MaMsITH, MOIYJIH niepude-
PUHHBIX YCTPOUCTB, MOAYJIM T€HEPATOPOB CHHXPOHU3ALMN U HEKOTOPHIE JOTOIHUTEIbHBIE MOAYJIN CIIE-
UaIbHBIX pexkuMoB padoTel MK. Kaxapiii MOy b UMEET BBIBOABI /ISl MOJKIIIOUEHUS €T0 K BHYTPEHHUM
Maructpaisim MK. 9To mo3BoJigseT Ha ypOBHE TOMOJOTMYECKOT0 MPOSKTUPOBAHUS ""TIOICOCIUHATE' T
WIM WHBIE MOAYJIM K MarucTpajsiM MPOIECCOPHOTO SApa, CO3/1aBas TaKUM 00pa3oM pa3HOOOpa3HBbIE 110
ctpykrype MK B mpenenax ognoro cemerictBa. COBOKYIHOCTh MOAYJICH, KOTOpBIE pa3paboTaHbl AJs
OTIPEIeIIEHHOTO MPOIIECCOPHOTO SApa, MPUHATO HA3bIBaTh OMOIMOTEKOM nepudepuitpix Moaynei. Tep-
MUH "O0nOInOTEeKa TepudepUiHBIX MOYJIeH" HETOCTATOYHO TOYHO OTPAKAET COBPEMEHHBIC TEHICHITUN
crpykrypHoit opranuzanuu MK. Ecnu panee noj npousBosibHO 00beinHgeMbIMU B cocTaB MK momysi-
MU TIOJPa3yMEeBaIUCh TOJIBKO MOIYJIH MepudepUiHbIX yCTPOMCTB, TO TENEPh BHIOMPATH MPEJACTOUT B
KOKIOW U3 MATH QYHKITMOHATBHBIX TPYIIIL:

* Moaynu naMsTu.

* Moaynu BCTPOCHHBIX T€HEPATOPOB CHHXPOHHU3AIINH.

* Moaynu nepudepuitHbIX YCTPOUCTB.

* Momynu KOHTPOJIS 32 HAIPSDKEHUEM TTUTAHHSI U XO/I0M BBITIOJTHEHUS TIPOTPAMMBI.
* Moaynu BHYTPUCXEMHOM OTIIAIKH U TIPOTPAMMHUPOBAHHS.

Tepmun "mMoaynb namstu" B npuMeHeHud kK MK ctan ucnonap30BaThes Ha 3Tare rnepexo/ia K HOBbIM TeX-
HOJIOTUSIM CO3JaHusl PE3UICHTHOM NaMsATH IPOrpaMM U TAHHBIX. DHEPrOHE3aBUCUMAsl MMaMSITh THIIA
FLASH n EEPROM umeet He TOJIbKO peXUMbI XpaHEHHS ¥ YTEHHsI MH(pOpMaluy, KoTopasi Obula B Hee
3amnycaHa /10 HayaJjla SKCIUTyaTalluy U3JeIHs Ha 3Tare MporpaMMHUPOBAHUs, HO U PEKUMBI CTUPAHUS U
IIPOrpaMMUPOBAHUS M0/ yIPABICHUEM NPUKIIaIHOM NporpamMmmsl. BenencTBre 3Toro sHeproue3aBucuMas
namath Tuma FLASH u EEPROM tpebyer ynpaBieHus: pekuMaMu pabOThI, U1 4ero CHa0XeHa J0T0-
HUTEJIBHBIMH OJIOKAaMH YIPABJICHUS  PETUCTPAMHU CHIEIIMATbHBIX QYHKIMNA. MaccHB siueeKk maMsTH, J10-
CTYIIHBIX I YT€HUS, CTUPAHUS U 3aITUCH HHPOPMAIINH, JOTIOJHUTEIbHBIE aHATIOTOBBIE U IIU(PPOBBIE
CXEMBI yTIPaBIICHUS, & TAK)KE PETHCTPHI CIICUATBHBIX (PYHKIHI 00beIMHEHBI B (PYHKIIMOHAIBHBIN OJIOK,
KOTOPBIM U HOCUT Ha3BAaHUE MOJYJIS ITAMSITH.

Cy1iecTBeHHOE H3MEHEHHE MPETEePIENN TakKe TeHeparopsl cuaxponusanuu MK. Bo-nepBbix, mpouso-
110 QYHKIIMOHAJIBHOE pa3/ieJIeHHe COOCTBEHHO IeHEPaToOpa CUHXPOHU3AIMH, KOTOPBIH BBIAECIUIICS B
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OTJENBHBIA MOYJb, U CXeMBbI ()OPMHUPOBAHUS MHOTO(A3HOH MOCIIEI0BATEIEHOCTH UMITYJIECOB ISt
TAaKTUPOBAHUS LIEHTPAIBHOTO MPOLIECCOPa U MEKMOIYIIBHBIX MAruCTPajei, KOTOpas SABISAETCS HEOThEM-
JIEMOM 4acThIO MPOLIECCOPHOTO sApa. Bo-BTOPBIX, NOSIBMIIACh BO3MOXKHOCTh BbIOOpA BHEIIHETO BpeMsi3a-
JAIOLIETO 2JIEMEHTA: KBapLEBbIN WIN KepaMuuecKuid pe3oHarop, RC-nenb. CxeMOTeXHMKa BBIITOJIHEHUS
YCHJINTENIEN € TIOJIOKUTENIBHON 00paTHOM CBSI3bIO ONPEEIIAETCS TUIIOM BPEMS3aJatoIIero 3JIeMEeHTa, COo-
OTBETCTBEHHO MOSIBUJINCH pa3Hble MOAU(PUKALNN MOJYJIeH BCTPOCHHOT0 reHepaTopa CHHXpOHHU3auuu. B-
TPETHUX, MOBBIIIEHNE IPOU3BOAUTEIBLHOCTHU IIporeccopHoro syipa MK cBsi3aHO ¢ OBBIIEHHEM YaCTOTHI
TaKTUPOBAHUS LIEHTPAIBHOTO MPOLIECCOPa U MEKMOAYIIBHBIX Maructpane. OqHako NPUMEHEHHE BBICO-
KOYAaCTOTHBIX KBapIIEBBIX PE30HATOPOB B KAUE€CTBE BPEM3aJatOIIETO 3JIEMEHTA MTOBBILIAET YPOBEHD AJIEK-
TPOMAarHUTHOTO U3JIy4YE€HMs], T.€. BO3pAacTacT HHTEHCUBHOCTh reHepanuu nomex. Kpome toro, Belcokoua-
CTOTHBIE KBapIIEBbIE PE30HATOPHI ABJISAIOTCS OTHOCUTENIBHO 10POrUM 31eMeHTOM. [loaToMy coBpeMeHHbIE
reHEepaTOPbl CHHXPOHU3ALMY UMEIOT B CBOEM COCTaBE YMHOXKHTEIb YaCTOTHI C IPOTPAMMHO HacTpauBae-
MBIM K03(h(pUIIIEeHTOM. Y MHOKHTENb YaCTOTHI YaCTO BBITIOIHACTCS 110 CXEME CHHTE3aTopa C KOHTYPOM
¢azoBoii aBronoacTpoiiku yactoTel(PLL — Phase Loop Lock). Ilenu cuHTe3aTopa 9acTOThI U PETHCTPHI
CHENUANBHBIX (PYHKIUH ISl yIPaBICHUS PEKHUMaMHU ero paboThl 00BEINHEHBI B MOAYJIb CHHXPOHH3a-
LUH.

['pymnma mMoysieit meprudepuitHbIX yCTPOHCTB BKIIFOYAET OOJBITHHCTBO U3 U3BECTHBIX TUIIOB a/IalITEPOB
COTIPSIKCHHUSI C 00BEKTOM:

* [lapayienpHbIE TIOPTHI BBOAA/BBIBOJIA C BO3MOYKHOCTHIO HHIMBUIYaIbHONH HACTPONKHU HAIIPaBICHHS
nepesayy Kak 101 JIMHUH.

* MHOTOpEeXMMHBIE TaliMephl/CYETUNKH, TaliMepbl IEPUOTNIECKUX MTPEPHIBAHUI, TPOLIECCOPHI COOBITHIA.
* KoHTposepsl mocienoBareabHoro uaTepdeiica cBsa3u Heckonbkux TUIoB (SCI, SPI, CAN).
* MuorokananbHbIH ALIL.

* Kontpomneps! JKK-uHIUKaTOPOB M CBETOAMOIHOM MaTpuIlbl. OTHOCUTEILHO HOBBIMHU JIJIsI 8-pa3psiji-
HbIXx MK sBisitoTcs 1Be nocieanue rpynmnsl MoayJiei. [lepBrie oCymecTBISIOT AMArHOCTUKY HEKOTOPHIX
nojacucteM MK 1 1TO3BOJISIIOT BOCCTAHOBUTH PabOTOCIIOCOOHOCTh yCTpoiicTBa Ha ocHoBe MK mipu Hapy-
HICHUSX TPOrPAaMMHOTO XapakTepa, cO0sSX B CUCTEME CUHXPOHHU3AINH, CHIDKCHUH HANPSKCHUS TUTaHUS.
BTtopsie sBISIFOTCS anmapaTHOW OCHOBOHM PEKMMOB BHYTPHUCXEMHOM OTJIaJKU U IPOTrPAMMHUPOBAHHMS B CH-
cTeMe, KOTOPbIE TO3BOJISIIOT OTJIAXKUBATH MPUKIIAHYIO TPOTrpaMMy M 3aHOCHTH KOJbI TPOTPaMMBbI B SHEP-
roHe3aBUCcUMYHO mamsaTh MK mpsiMo Ha TutaTe KOHEUHOTO M3/eusl, 0€3 UCIOJIB30BAHHUS JOTIOTHUTEIHHBIX
afnmapaTHBIX CPEJICTB OTIAAKU U TPOTrPaAaMMUPOBAHMUS.

8. [Iporpammupyembie KOHTPOJIJIEPHI HAXOIAT IPUMEHEHNE B PA3TUYHBIX OTPACIISX MPOMBIILICHHOCTH.
WX ucronp3yroT TakkKe B 001aCTH MPOCBEIICHNS U B CUCTEME MOCTOSIHHOM MpoQeccCuOHAIBHOM MOAro-
TOBKH.

Yepnas u uBetHas Metautyprusi. Ocoboe 3Ha4eHHE B 3TUX OTPACIISX UMEIOT TpeOoBaHuUs 0€30MacCHOCTH.
[IporpamMmmupyeMbie KOHTPOJUIEPHI TPUMEHSIOTCS IS YIPABJICHHS TPAHCIIOPTHBIMU ONEpalUsIMH Ha KOK-
COBBIX 6aTapeﬂx, 3arpys3kKke JOMCHHBIX neqeﬁ, JJIA aBTOMAaTHU3alluu JINTEHHBIX OEXO0B. Nx HCIOJIB3YIOT
TaKoKe JUTS PELIeHUs 3a/1a4, CBI3aHHBIX C aHAJIM30M ra30B U ¢ KOHTPOJIEM KayecTBa.

Mertaninoo6paboTka 1 aBTOMOOMIIbHAS TPOMBIIIEHHOCTh. DTO Kak pa3 Te orpacnu, rae [JIK namumym mu-
pokoe npuMeHeHue. X MOKHO BCTPETUTh Ha aBTOMATUYECKUX JTMHUSIX U COOpPOYHBIX KOHBEMepax, Ha
CTEHJIaxX JJIsl UCTIBITAaHMsI IBUTaTeNeH, a Tak)Ke Ha Mpeccax, TOKAPHBIX aBTOMAaTax, HUIH(OBaTIbHBIX U
arperaTHbhIX CTaHKaX, CBAPOYHBIX YCTAHOBKAaX , aBTOMATHYECKUX CTAaHKAX ISl pa3pe3KHu.

Xumu4deckasi IpoOMBbINUIEHHOCTh. B Hactosmee Bpems [IJIK nenons3yrorces ais ynpaBiieHHUs] TEXHOIOTH -
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YCCKUMHU YyCTAHOBKAaMH, yCTpOfICTBaMH A03NPOBaHUA U CMCIIMBAHUA ITPOAYKTOB, OUUCTKU OTXOI0B XU~
MHUYCCKOI'O ITPOU3BOACTBA, d TAKIKC HAd YCTAHOBKAX I10 r[epepa60TKe mIacTMacC U HCKOTOPLBIX arperarax B
MMPOU3BOACTBC PC3UHEI.

Hedrenobsrua. Kpome obacteit mpuMeHeHUs, aHAIOTUYHBIX Npeapayiei otpaciu, [TJIK ucnons3yercs
Ha MePEeKaYNBAIOLINX U PACTIPEICTUTENbHBIX CTAHIMSX, JAJIs yIIpaBieHus paboToii u HabIoeHHS 32 Ma-
TUCTPaJIbHBIMU TPYOOIIPOBOAAMH.

TpaHcHOpTHBIE U IOIPY304YHO-pa3rpy304HbIe onepanuy. [IporpaMMupyemble KOHTPOJLIEPHI UCIIONIb3YIOT-
Csl IPU COPTUPOBKE MOCBHUIOK, TOYTOBBIX OTIPABJICHUIN, MEXaHU3UPOBAHHOM YIIPABJICHUU CKJIAJCKUMHU
oTepanusIMu, YIIaKOBKe, KOHBEHEPHO MepechlTke, KOMIUIEKTOBAaHHH M3/IeNTUi Ha TIOJIOHAX, B TH(GTOBOM
XO0351CTBE, IPY30MOABEMHBIX MEXaHU3MAX U JP.

Hpyrue obnactu npumeHenus. Bee ciydan ucnons3oBanus [1JIK nepeuncints HeBO3MOXKHO. B Tek-
CTUJIBHOW IMPOMBIIIJIEHHOCTH OHH MOT'YT IPUMEHSTHCS JUIS YIPABIICHUs] ONlEpalUsIMA aBTOMATHYECKOTO
pacKposi TKaHEH U KOHTPOJIS HUTEH, HAa TPAaHCIIOPTHBIX KOHBEWepax. B cTEK0JIbHOI MPOMBIIUIEHHOCTH, B
npousBoAcTse XpycTtais [IJIK ynpaisroT onepanusiMu OTPE3KH U YIIAKOBKHU. Y CTPOMCTBA JIOTUYECKOTO
yIpaBJIEHUS HCIIOJIB3YIOTCS MIPU PELLICHUH 3a71a4, CBA3aHHBIX C OXpaHOM (3aHui, 3aBOJIOB) U obecreye-
HUM 0e301acHOCTH (siAepHas sHepreTuka). OyHKIMOHAIBHBIE BO3MOXHOCTHU U JIETKOCTh BHEPEHHUS 1103-
BOJIsiOT Menonb3oBaTh [1JIK kak yueOHOe mocobue. BozmorkHo ncnons3oBanue [1JIK B cucteme o0paso-
BAHMSL.

15. TINIK — 3TO KOHCTPYKTHUBHO 3aKOHYCHHOE H3/1eTue PU3NIECKOE UCTIOHEHUE KOTOPOTO OMPEIeIsAeT-
cst TpeOyeMOil CTENEeHbIO 3aUThI, HAaUWHAs OT KOHTPOJIJIEPOB B JIETKUX IUIACTUKOBBIX KOPITyCax, peIHa-
3HAYEeHHBIX JIJIs1 MOHTaXxa B mKady (crenensb 3ammthl [P20), u 10 repMEeTHYHBIX YCTPOUCTB B JIUTHIX Me-
TAJIMYECKUX KOpITycax, MpeIHa3sHauYCHHbIX I pabOThl B 0CO00 KECTKUX YCIOBUSIX.

[TpaBuIEHO TOTOOPAHHBIN IO YCIOBHUAM AKCILTyaTallil KOHTPOJUIEP HEb3s MOBPEIUThH U3BHE O€3 TpH-
MEHEHUS dKCTpeManbHbIX MeTOJO0B. LlITatHbiMU 1151 [IJIK sBIIArOTCA Takue anmapaTHbIE pEeIICHUs, KakK
MOJTHAsl TajlbBaHUYECKAs pa3Bsi3Ka BXOJIOB - BBIXOJIOB, 3alIMTa [0 TOKY U HAMPSHKEHUIO, 3€PKAJIbHBIC BbI-
XOJHBIE KaHAJIBI, CTOPOKEBOM TalMep 3a7a4 U MUKPOIIPOLECCOPHOTO SIPA.

Pa3pnen 2

1) B yem pa3Huna mexy Moaysem u nakerom B Python?

2) Kakue BCcTpoeHHBIC THITBI JOCTYITHBI B Python?

3) YUro takoe nsamoOaa-pynkus B Python?

4) Yto o3HauaeT MpOCTPAHCTBO UMEH?

5) OOBsCHUTE pa3HUILY MKy CIIUCKOM U KOPTEKEM?

6) Uem otnmuaetcs pickling ot unpickling?

7) Uto Takoe nexopatopsl B Python?

8) Pa3nuna mexay reHepaTopaMu U uteparopamu’?

9) Kak npeo6pa3zoBaTh YHCIO B CTPOKY?

10) Kak ucnone3yercs ornepatop // B Python?

11) Ectb 1u B Python unctpykius Switch unu Case, kak B C?

12) Uto Takoe pyHkuus range() ¥ KaKOBbI €€ TapaMeTpbl?

13) Kak ucnonezyercs %os?

14) O6s3arensHo i PyHKIMsA Python gomkHa Bo3BpamiaTh 3HaueHue?
15) Ectb 11 B Python ¢ynkuums main()?

16) YUrto Takoe GIL?

17) Kakoit MeTo1 MCTIONIB30BAJICS J0 OTepaTopa «iny» JUIsl MPOBEPKH HATHYHS KIIt0Ya B coBape?
18) Kak M3BMEHHUTPH THIT IAaHHBIX CITHCKA?

19) KakoBsI kimto4eBbie ocoderHoctr Python?
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20) O0bscHUTE yIpaBiIeHue maMsaThio B Python.

21) Yro Takoe PYTHONPATH?

22) YysctBureneH au Python x peructpy?

24) Yrto Takoe moaynu Python?

23) O6wsacauTe rcnonb3oBanne Gyuknuit help() u dir().
25) O6BsicHuTE, uTO 03HavaeT «self» B Python.

[Tpumepsl OTBETOB HA BOMPOCHI:

7. exopaTtopsl — 3T0 00€pTKH BOKpyT Python-gyHKIuii (Mm Ki1accoB), KOTOPhIE U3MEHSIOT PaboTy
TOTO, K UeMy OHH MPUMEHSIOTCS. J[eKopaTop MakCHMalbHO a0CTparupyeT COOCTBEHHBIC MEXaHU3MBI. A
CHUHTaKCUYECKHE KOHCTPYKIIUH, UCIIOIh3yEeMbIC TP IPUMEHEHUH JIEKOPATOPOB, YCTPOCHBI TaK, YTOOBI
OHH KaK MOKHO MEHBIIIE BIUSIN ObI Ha KOJ[ IEKOPHPYEMBIX CYITHOCTCH.

21. Ilepemennas cpenst PYTHONPATH ucnons3yercst B Python s ykazaHus cricka KaTtajioroB, U3 KO-
TOPBIX MOKHO UMIIOPTUPOBATh MOAYJH. [IpH 3amycke MOKHO IPOBEPUTH MEPEMEHHYIO Sys.path, 4To0bI
y3HaTh, IO KaKUM KaTajioraMm OyJeT BBITIOIHATHCS MOUCK MPU UMITOPTE 4ero-1u0o. YToObI 3a1aTh 3Ty
MEepEeMEHHYI0 U3 KOMaHIHOU cTpokH, ucnoinb3yire: set PY THONPATH=list; of; paths.

25. "self" - 3T0 00BEKT FK3EMILIApA, ABTOMATHUECKH MepelaBacMblii METOTy SK3EMIUIsIpa Kjlacca MpH BbI-
30Be, YTOOBI HIECHTU(DUITUPOBATH SK3EMIUISIP, KOTOPBIN ero BhI3Bal. "self' ncnonp3yercs st qocTymna K
JpyruM aTpulOyTaMm WM METOJlaM 00beKTa U3HYTPU METO/A.

Tecr.
[Tepedyenn BOonpocoB (3a1a4, 3aJaHUM, TeM, KOMIUIEKTa TECTOBBIX 3aaHUi):

Bormpocsl

1. [IpencraBbTe, 4TO CIIUCOK nuMbers COAEPKUT HECKOIBKO uncen. Kakum o6pa3oM MOKHO MTOTYIHUTh
HOBBIH criucok odd _numbers, coaepKaiuii TOILKO HEYETHBIC JIEMEHTHI U3 numbers?

1) odd numbers = [x for x in numbers if x%2 == 1]

2) odd_numbers = [x if x%2 == 1 for x in numbers]

3) odd numbers = [x in numbers if x%2 == 1]

4) odd numbers = [x for y in numbers if y%2 == 1]

2. llpencrasere, uto list 1 =11, 2, 3], list 2 =10, 20, 30, 40]. Kakum Oyxet pe3yabTtat onepauuu listl +
list2?

1)[1,2, 3,10, 20,30 .,40]

2) [11, 22, 33, 40]

3)[11, 22, 33]

4) Ilonyunm ommOKy: CKIa/bIBaTh /1B CIIMCKA Pa3HOW JUIMHBI HEJIb3S

3. Kakoe coueTaHue KJIaBUII MO3BOJISIET BBINIOJIHUTE KOJ B siuelike? BoibepuTe BepHble BApUAHTHI OTBETA.
1) Alt+R

2) Ctrl+Enter

3) Ctrl+Shift

4) Alt+Shift

4. Kakue THITBI T9€€K MOXKHO co3/1aBath B Jupyter Notebook?
1) Tekct B pazmeTke Markdown
2) Aynuo3zamnuce
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3) Pemenue 3amaun
4) KapTtunka

5. K xakomy TuIy OyJeT MpHHAIISKATh Pe3yJIbTaT BBIMOJIHEHHS oneparyu 5 + 7.07?
1) float

2) int

3) str

4) HM K KakoMmy, OyJieT omuoka

6. K xakoMy Tumny OyaeT nmpuHauIeKaTh pe3yabTaT NpuMeHeHus Takol ¢yukmuu: str(int(float(2.4)))?
1) str

2) float

3) int

4) HM K KakoMmy, OyieT omuoka

7. K xakomy Turty OyJeT MpUHAAIEKATh pe3yJIbTaT BBIOIHEHUs oneparyn 4 ** (1/2)?
1) float

2) int

3) str

4) HU K KaKoMy, OyzeT omrnoOka

KJITOYU K TECTY
Ha Bce Bonpocs! BepHbIil BapuaHT oTBeTa "1"

JlabGopaTopHas pabora.

[Tepeuens BompocoB (3a7a4, 3aJaHHii, TeM, KOMIUIEKTa TECTOBBIX 3aJaHHil):

AHanu3 JaHHBIX Ha sA3bIke Python : yueObHO-MeTOMUECKOE TTOCOOHE IO BBITIOIHEHUIO JTA00pAaTOPHOM pa-
60t1b1 Nel "OcHoBsl cunTakcuca" / YITHTY, kad. ATM ; coct. O. B. Kuptomun. - Ya : YTHTY, 2021. -
2,34 MG. - URL: http://bibl.rusoil.net/base_docs/UGNTU/ATM/Kiriushin13980.pdf. - Tekcr : anexTpoH-
HBII.

Cunrakcuc s3bika. O0bsaBieHne nepeMeHHbIX. CIUCKH, Cpe3bl cpe3 ¢ MIaroM, HHACKCAIHs JIEMEHTOB
cnucka. Jlobasienue, yaajieHue, U3MEHEHHE 1eMEeHTOB crnvcka. Konkarenanus cnuckoB. Ctatuctuye-
CKHe Mmoka3aTenu cnuckoB. CoptupoBka criuckoB. Lukm "for".

AHanm3 JaHHBIX Ha s13bIKe Python : yueOHO-MeTOqruecKoe mocoOue 1mo BHITOTHEHHUIO 1a00paTOpHOM pa-
601e1 Ne2 "T'paduueckuii uatepdeiic" / YTHTY, kad. ATM ; coct. O. B. Kuprommn. - Ya : YTHTY,
2021. - 944 K6. - URL: http://bibl.rusoil.net/base_docs/UGNTU/ATM/Kiriushin13981.pdf. - TekcT :
AJEKTPOHHBIN.

OO6nacTv BUAMMOCTH TIEPEMEHHBIX. JIOKaIbHBIC U TTI00AIbHBIC TIEpEMEHHBIC. ApryMeHThI (pyHKIHH. BbI-
30B HEOOS3aTENBHBIX apTryMEeHTOB. DYHKIINYU C IEPEMEHHBIM YHCIIOM apTyMEHTOB, UMECHOBAHHEIC TTepe-
MeHHbIe. DYHKIIMU Kak 00beKT. JIsmOma GpyHkimu. OCHOBBI 00bEKTHO-OPUCHTUPOBAHHOTO IPOTPaM-
MUPOBaHUSI.

Amnanu3 naHHBIX Ha s3bike Python : yueOHO-MeToqrYeckoe Toco0ue IO BBIMOJIHEHHUIO 1Ta00paTOpHOIl pa-
60161 Ne3 "Pabora ¢ daiimamu" / YTHTY, xap. ATM ; coct. O. B. Kuptomms. - Yoa : YTHTY, 2021. -
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644 K6. - URL: http://bibl.rusoil.net/base _docs/UGNTU/ATM/Kiriushin13982.pdf. - TekcT : anekTpoH-
HBII.

Pa6oTa ¢ TrekcToBeiME daitmamu. OTkpeiTHe (aitna B Phyton. [Toctpounoe utenue daiina, metox split().
3arpy3ka ¢aitia B mamsTh, mpeodpa3oBanue Qaiina B ciioBapb. Co3anue HOBOTO ¢aiiia u3 Crmcka.
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AHHOTaIUA K padoyeil mporpaMmme QU CHHUILIHHBI

(51424)513b1x1 MPOrpaMMHUPOBAHUA BHICOKOI0 YPOBHHA

Hanpasnenue noarotosku (crnennanbHOCTh): 15.04.04 ABToMaTH3aIUS TEXHOJIOTUYECKUX MPOLIECCOB U
IIPOU3BOJICTB

HaHpaBJIeHHOCTBI MarvucTepcKasd H[ZOF[)&MM&«CI/ICTGMH ABTOMATHU3alWH, TCICKOMMYHUKAIIWNU U MCTPOJIO-

THYECKOT0 00eCcIeueHUD)

VY poBeHb BBICIIET0 00pa30BaHUsA: MAruCTpaTypa

®opma 00yueHHUs: OUHAs;3a0YHAS;

Kadenpa, obecnieunBaroras mpemno/iaBaHue TUCIUILUIMHBI: ABTOMATH3AIIUS, TSICKOMMYHHUKAIIAS U MET-
poxorusg (ATM);

Komnerenuun, gpopmupyembie B pe3yJibTaTe 0CBOCHHUS IMCUUILINHBI

[IK-1- MAT'01,02-23 CriocoGHOCTh pa3pabaTbIBaTh CTPYKTYPHBIE U HHPOPMALIMOHHBIE MOJIENI MHTE-
rpupoBanHoii ACY TII ¢ yueTtom TpeOoBaHMiI K HEPOTUBOPEUUBOCTH HHPOPMAITHH, TPOU3BOTUTEIb-
HOCTHU U HaJIEKHOCTU 0a3bl JaHHBIX:

- [IK-1.2 Pa3pabaTeiBaeT CTpyKTypHBIC 1 HHpOpMannoHHbie Moieau uaTerpupoBanHoin ACY TII pis
KOHKPETHOT'O 00BEKTa HEPTEra30BOM OTPACIIH, a TAKXKE aITOPUTMBI €€ TIOCTPOCHUS 1 0a3bl JAHHBIX C
HCIIOJIb30BAHUEM SI3BIKOB MPOTPAMMHUPOBAHUS BEICOKOTO YPOBHS

Pe3yabTar 00y4yenus

3Hamy:

ITK-1--3 Metoap! 1 npuHIuns! moctpoeHus cucteM ACY TII 06bekToB HETErazom00b91
Ymems:

[1K-1--3 Mcnons30BaTh cpeacTBa s3bika Phyton i aHamm3a TEXHOIOTUYECKHUX TaHHBIX, TIOJTY-

yaeMbIx B cucteme ACY TII
Braoems:

[TIK-1--3 AnropuTMUYECKMMU NpUEMaMU PEUICHUs 3a]1a4 aHalii3a JaHHbIX B cuctemax ACY

TII, 6ubnuorekamu NumPy 1 MeTOjaMU BU3yaIIU3AIUH JJAHHBIX

Kparkas xapakrepucTHKaIHCIUILINHBI
OcHOBHBIE S3BIKH NTPOrpaMMHpoBanus KoHTposiepoB PLC; Python nns ananusa nanHeix;
TpynoémkocTsb (3.e. / 4achbl)
4 3.e. (144yac)
Bua npoMexyTo4HOM aTTecTAIIMU

nud.3a4er;

PazpaboTunk(n):

KpacnoB A.H., kana. TexH. Hayk, noueHT kadh. ATM

COI'ZTACOBAHO
3aenyromuii kadenpoit ATM M.M. 3akupHu4Has




