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Conepxxanue

[TosicuuTenpHas 3anUCKa.

TunoBble KOHTPOJIBHBIE 3aJaHUsI WJIM MHBIE MaTepHalIbl ISl OLIEHKU 3HaHUM, YMEHM, HABBIKOB U (WJIM) OMbITA
NeSITeIbHOCTH, XapaKTePU3YIOLINX YPOBEHb CHOPMHUPOBAHHOCTH KOMITETCHIIUH.

Metoauueckie MarepHaibl, ONPEACISIoImNe MPOUEAypyY M KPUTEPHUH OLEHUBAHHUS COOPMHUPOBAHHOCTH
KOMIIETCHIIWH [IPU IPOBEACHUH IIPOMEKYTOYHOM aTTECTALMH.



1. [TosicHuTEIbHAA 3aIMCKA

1.1 Llenp mpoMexyTOYHOM aTTeCTAllUM — OLEHUBAaHUE NPOMEXKYTOUYHBIX M OKOHYATEIbHBIX PpE3YyJIbTaTOB
0o0ydeHHUs MO AUCLHUIUIMHE, 00ECIeUnBaIOIINX JOCTHKEHUE TIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTeIbHON
IIPOrPaMMBI.

[Tepeuens KoMMeTEHIHH, (HOPMUPYEMBIX B MTPOLIECCE OCBOSHUS UCIIUTLITMHBI

Koz [TpodeccrnonanbHbIe KOMIIETEHITUN
OcymecTBIsITh BEIOOP 000pYIOBAHUS U DJIEMEHTHONW 0a3bl CUCTEM aBTOMATHU3AIUU B
MK 2.1 COOTBETCTBHM C 3aJaHUEeM M TpeOOBaHWUEM pa3pabOTaHHOW TEXHHUYECKOM

JOKYMEHTAMU Ha MOJIEJIb 3JIEMEHTOB CUCTEM aBTOMATU3ALUH.

Ocy1ecTBIATh MOHTaX M HANAIKY MOJENH 3JIEMEHTOB CUCTEMAaBTOMAaTH3allMM HA
OCHOBE pa3pabOTaHHON TEXHUYECKON JOKYMEHTAIIHH.

[InanupoBaTh pabOThl MO MOHTaXy, HaJNaJKe M TEXHUYECKOMY OOCIYKHBAHUIO
MK3.1. | cucreM U CPEeACTB aBTOMATH3AalMM HAa OCHOBE OpPraHU3allMOHHO-PACIOPAIUTEIBHBIX
JIOKYMEHTOB M TP€OOBAaHUN TEXHUYECKON JOKYMCHTAIIHH.

OpraHu3oBbIBaTh MaTepUAIBHO-TEXHUYECKOE OOecieueHne paboTo MOHTaKY,
HaJIaJIKe U TEXHUYECKOMY 0OCITY)KHBAHHIO CHCTEM U CPEJICTB aBTOMATU3AIINH.
PazpabaThiBaTh MHCTPYKIMM U TEXHOJIOTUYECKHUE KapThl BBIOJHEHHUS pPabOT I
MK 3.3 MOJYMHEHHOTO TMEpCOHaNa M0 MOHTaXy, HalaJKe U TEXHUYECKOMY OOCITY>KHBAaHHUIO
CUCTEM U CPEJICTB aBTOMATHU3ALIUN.

Opranu30BbIBaTh BBINOJHEHUE MPOU3BOJICTBEHHBIX 33JaHUNIOTUYNHEHHBIM
IIEPCOHAJIOM.

MK 2.2.

MK 3.2.

MK 3.4.

1.2 Pe3ynbTaThl 00y4eHHUsI MO JUCIUTIIINHE, COOTHECEHHBIE C INTAHUPYEMBIMHU
pe3ylbTaTaMu OCBOSHHS 00pa30BaTeIbHON MPOTPaMMBI

Pe3yabrarsl 06yuenust Kpurtepuu oueHku DopMBbI U METO/BI
KOHTPOJISl H OLIEHKH

M/IK.05.01.




I1K 2.1. OcyuiecTBisTh BBIOOp 000pYIOBaHUS U DJIEMEHTHOH 0a3bl cHCTEM
@BTOMAaTH3allMd B  COOTBETCTBMM C 3aJaHHeM U  TpeboBaHUEM
pa3pabOTaHHOW TEXHWYECKOW IOKYMEHTAllMM Ha MOJENb JJIEMEHTOB
CHCTEM aBTOMAaTH3allHH.
3HATh:
3.1 ciy)keOHOe Ha3HaYeHHWE M HOMEHKJIATypy aBTOMAaTH3MPOBAHHOIO
000pYIOBaHHS U JIEMEHTHOM 0a3bl CHCTEM aBTOMATH3AIINH;
3.2  Ha3HAYeHWE W BHABl KOHCTPYKTOPCKOW ¥ TEXHOJIOTHYECKOU
ITOKYMEHTALMH /I aBTOMaTH3MPOBAaHHOT'O TIPOU3BO/ICTBA;
3.7 Ha3HAa4YeHUE U BHJBI KOHCTPYKTOPCKOW JOKYMEHTALMH Ha CUCTEMBI
aBTOMAaTH3aLnY;
3.10 GpyHKIMOHAIBHOE HA3HAYCHHUE DJIEMEHTOB CUCTEM aBTOMATH3alIHY;
3.14 OpraHHM3alI0 ¥ 00ecIedeHNe KOHTPOJISI KOHCTPYKTOPCKUX
[pa3MEpHBIX Lenel, coOpMUPOBaHHBIX B IIPOLIECCE ABTOMATHU3MPOBAHHOM
COOpPKM B COOTBETCTBUHU C TpeOOBaHUAMU KOHCTPYKTOPCKOH H
TEXHOJIOTUYECKON JOKYMEHTAIHH.

Ymern:
V.1 BBIOMpaTH 000pPYJOBAaHKE U DJIEMEHTHYIO 0a3y CHCTEM aBTOMAaTH3aLUH
B COOTBETCTBHH C 3aJlaHHEM U TpeOOBaHHEM Pa3pabOTaHHON TEXHHUYECKOW
ITOKYMEHTAIUH;
V.2 BeIOMpaTh U3 0a3pl paHee pa3pabOTaHHBIX MOJENEH dJIEMEHTHl CUCTEM
ABTOMATH3aIHN;
V.3 yhTaTh ¥ MOHUMATh YEPTEXKU U TEXHOJIOTHYECKYIO JOKYMEHTALIHIO;
V.4 ucronb3oBaTh HOPMATUBHYIO JOKYMEHTAIMIO M MHCTPYKLHH IO
PKCILTyaTallii CUCTEM U CPE/ICTB aBTOMATH3aLlNY;
V.11 BBIOMpPATH M UCIIOJIL30BATH KOHTPOJIBHO-U3MEPHUTEIbHBIC CPECTBA B
COOTBETCTBHUHM C IPOM3BOACTBCHHBIMH 331a4aMHU;
MMeTh NpaKTHYECKHIA ONBIT:
0.1 BeIOOpa 000pYIOBAHUS U FIEMEHTHOM 0a3bl CHCTEM aBTOMATU3AIUH B

- HNPUMCHACT TCOPECTUUYCCKUC

OCHOBBI u TIPHUHITUITBL
noctpoerust CAY;

- ompenensieT YCTPOMCTBO,
CXeMHBIE M KOHCTPYKTHBHBIC
OCOOCHHOCTH DIIEMEHTOB U
Y3J0B  THUIIOBBIX  CpEJACTB
HU3MEpEHUul;

- HKCHONB3YeT CIPaBOYHYIO
JUTEpaTypel I moxbopa
CpeacTB U3MEPEHUS u
aBTOMAaTHU3ALUU;

- MPOBOJIUT pacyersl
JJIEKTPUYECKHUX,
3JIEKTPOHHBIX u
ITHEBMATUYECKUX cXeM
U3MEpEeHUs, KOHTpPOJIS,
peryaupoBaHusl.

OLIEHKA «OTJIMYHO»
BBICTABIISAETCS

00yJaroIeMycs, €Clii OH
0OHAPYKHUBACT CICTYIOIIHE
BHAHUS:

- TIOJHOE  ITOHHMAaHHE
CYILIHOCTH
paccMaTpuBaEeMBbIX
SIBIICHMH,

TekylHii KOHTPOJIb:
BXO/IHOH KOHTPOJIB;
YCTHBIN U NUCBMEHHBIN
ONpOC, JIOMOJHEHHA K
OTBETaM, OLIEHKa
JIESITENIEHOCTH
oOygaromuxcs npu
BBITTOJTHEHUH U 3aIUTE
pe3yNbTaToB
MPaKTUYCCKUX u
nabopaTopHbIX  pabor,
TECTUPOBAHUS,  OLIEHKa
Pe3yNbTaTOB ay JUTOPHOU
CaMOCTOSTEJIBHON

paboTel  OOydJaromuxcs

(moxnamoB, COOOIIECHNUH,

pedepartos).

IIpome:xxyTouHas
aTTecTanus:

i hepeHIMpOBaHHBIN
3auet mo MJIK.05.01.;
9K3aMEH 110 MOAYJIIO.




COOTBCTCTBHU C 3aJaHUCM U Tp€60BaHI/I€M pa3pa60TaHH0171 TEXHUYCCKON
MOKYMCHTAIUHU HAa MOICIIb 3JIEMCHTOB CUCTEM aBTOMATU3AaIINN,

BaKOHOMEpPHOCTEW, 3HaHUE
BaKOHOB W TEOpHUM, yMeeT
MOATBEPIAUTD UX

IIK 2.2. OcyecTBasTh MOHTaX M HANaJIKy MOJENIU DJIEMEHTOB CHUCTEM
ABTOMAaTH3alMU Ha OCHOBE pa3padOTaHHON TEXHMYECKOH JOKyMEHTAIHH.
3HaTh:
3.3 mpaBwia ompeneNeHus MOCIeI0BATeILHOCTH ACHCTBHHA P MOHTaXEH
HaJIaJKe MOJICITH SJICMEHTOB CHCTEM aBTOMATH3AIIHH;
3.4  THUNOBBIE TEXHWYECKHE CXEMBI MOHTaXa »JIIEMEHTOB
ABTOMATH3aIHN;
3.7 Ha3Ha4YCHHWE W BHIBl KOHCTPYKTOPCKOW JOKYMEHTAIIMH Ha CUCTEMBI
AaBTOMATH3AIIHY;
3.8 tpedosanus [ITD u IITh npu npoBeaenuu padoT MO MOHTAXY HHAJIA/IKE
MoOJIeJIeld 3JIEMEHTOB CHCTEM aBTOMATH3alNY;
3.9 tpeboBanuss ECKJl n ECT/] x odopMIIeHHIO TEXHHYECKOM
ITOKYMEHTALIUY [T CHCTEM aBTOMATH3ALUY;
3.10 pyHKIMOHAIIEHOE Ha3HAYEHHWE DJIEMEHTOB CHCTEM aBTOMATH3AIIHH;
3.12 xputepun pabOTOCTIOCOOHOCTH 3JIEMEHTOB CHCTEM aBTOMATH3AIIWH;
'Ymern:
V.3 uuTaTh ¥ MOHUMATH YEPTEXKU M TEXHOJIOTHUECKYIO JOKYMEHTAITHIO;
V.4 ucnonp30BaTh HOPMATHBHYIO TOKYMEHTAIIMIO W MHCTPYKIMH 10
PKCIUTyaTaI[iH CUCTEM M CPEIICTB ABTOMATH3AIIHH;
V.8 NpOBOAUTH ONTUMH3ALMIO PEKHMOB, CTPYKTYPHBIX CXEM M YCIOBHH
DKCILUTyaTallid dJICMEHTOB CHCTEM aBTOMATH3allUM B PCalbHBIX WIH
MOJICTBHBIX YCIIOBHSIX;
V.11 BeIOMpaTh M MCIOJIB30BATh KOHTPOJILHO-MU3MEPUTEIbHBIC CPEACTBA B
COOTBETCTBHUHM C ITPOM3BOACTBEHHBIMH 33/1a4aMH;

HmeTs npakTHYeCKHIi ONBIT:
0.2 ocyIIecTBICHHSI MOHTaKa U HAJIAAKN MOZEIH 3JIEMEHTOB CHCTEM
ABTOMAaTH3alM{ Ha OCHOBE Pa3pa0OTaHHOM TEXHHMYECKOH JOKYMEHTAlNY;
0.4 maaHupoBaHUS PabOT MO MOHTAXY, HAJNAAKE M TCXHUYCCKOMY

CHUCTEM

KOHKPETHBIMM ~ IIPUMEpaMH,
pu 00CITy’)KUBaHUH
CPEACTB aBTOMATU3ALHH;
0OHapY>KHBaeT
CaMOCTOSITEIbHOCTD
apryMEHTUPOBaHHOCTh
CYKICHUH, yMeeT
YCTaHOBUTH CBA3b MEXIY
U3y4yaeMbIM U panee
WU3yYEHHBIM MaTepualioM
Mo Kypcy, a Takxkec
MaTepHaloM YCBOCHHBIM
Opd  HU3YYCHUH  JIPYTuX
CMEXKHBIX JAUCUMIUIMH H|
MPUMEHSIET UX MPAKTUKE;

- YMEET MOAKPEIHTh OTBET;
yMeeT JenaTh aHaju3,
000011IeHNs U COOCTBEHHBIE
BBIBOABI [0  JaHHOMY
BOTIPOCY;

- YMEeT CaMOCTOSITENIbHO 1
paIoHaNIbHO PabOTaTh C
YIeOHUKOM,
JOTIOJTHUTENBHOM
JINTEPaTypOu
crpaBouHukamu no CAY u

u

u

ABTOMATU3AIMd B PEAIbHBIX YCIOBHAX C
[pab0TOCIIOCOOHOCTH ¥ BO3MOYKHOW ONITUMH3AIINH.
3HaTh:

3.8 TpedoBanust [ITD u I1Th nmpu mpoBeneHUN padOT MO MOHTAXKY H
HaaIKe MOJIEIICH JIEeMEHTOB CHCTEM aBTOMATH3aLHH;

3.10 pyHKIMOHATBHOE Ha3HAYCHHE DJIEMEHTOB CHCTEM aBToMaTh3amny; 3.1 1
METOIUKH MPOBEICHUS UCTIBITAHUN MOJEINEH AIEMEHTOB CUCTEM
aBTOMATH3aLINH;

3.12 kputepun paboTOCIIOCOOHOCTH 3JIEMEHTOB CUCTEM aBTOMATU3AIUH;

LCJIbI0  MOATBCPIKACHUA

3.13  OCHOBHBIC TPUHIMIBI KOHTPOJSA, HAJaJKA U IMOJHATAIKH
ABTOMATH3UPOBAHHOTO METaJUIOPEKYIIErO 000pyIOBaHHUS,
MPUCIIOCOOJICHUH, PEXKYIIEr0 HHCTPYMEHTA;

3.14 oprammzanuoo u  00ECHEYCHHE KOHTPOJS  KOHCTPYKTOPCKHX
pa3sMepHBIX Iienel, c(OPMUPOBAHHBIX B IPOIECCE AaBTOMATH3UPOBAHHON
COOpPKM B  COOTBETCTBHM C TpPEOOBAHMSIMH KOHCTPYKTOPCKOH U
TEXHOJIOTHIECKOHN JOKYMEHTAIHH.

'Ymers:

V.5 NpOBOANTH HUCIIBITAHUS MOJIEIIH JIIEMEHTOB CHCTEM aBTOMAaTHU3AIMH B
[PCATBHBIX YCIOBHIX;

V.6 IPOBOAUTH OIICHKY (DYHKIIMOHAILHOCTH KOMIIOHCHTOB;

V.7 noarBepkaaTh pabOTOCIIOCOOHOCTh UCHBITHIBAEMBIX 3JICMCHTOBCHCTEM
ABTOMATH3ALIUN;

V.8 mpOBOIUTH ONTUMU3AIMIO PEKUMOB, CTPYKTYPHBIX CXEM M YCIIOBHMA
DKCILUTyaTallUd dJICMCHTOB CHCTEM aBTOMATH3allMd B PCANBHBIX HIH
MOJICITBHBIX YCIIOBHSIX;

V.10 opraHu3oBEIBaTh pecypcHoe oOecriedueHrne paboT 1Mo KOHTPOIIO,
HaJIaJKe, MOJHATAIKE H TEXHUIECKOMY 00CITy)KHBAHHIO
ABTOMATH3UPOBAHHOTO METAJUIOPEKYIIETO 000pyI0BaHUS B

00CITy)KMBaHWUIO  CHUCTEM UM CpPEACTB aBTOMATH3allMd HAa OCHOBE
OpraHu3alMOHHO-PACTIOPSIUTENLHBIX noxkymentoB  u  TpeGosanmii | CAP.

TEeXHUYECKOH TOKYMEHTAIIHH; OLEHKA «X0poLIo»
MK 2.3. [TIIpoBoauTh HCHOBITAHHS MOJAEIU  DJEMEHTOB  CHUCTEM [BBICTABIIAETCS

00yJaroIeMycs, eclii OH
0OHapYyXKHUBACT CIICAYIOIINE
SHAHMSL:
- JIONyCKAaeT OJHY HErpyoyro
omnOKy win He Oonee IBYX
HEJOYeTOB M  MOXET HX
HCTIPABUTh ~ CaMOCTOSITENBHO,
WIH TIPU HEOOJIBIION TOMOLIN
[penoaBaTels;
- He o0namaeT JOCTaTOYHBIMU
HaBBIKAMHU paboThI co
CIIPABOYHOMU JIUTEPATYPOH.
OIICHKA
«yIOBJICTBOPUTEJIbHO»
BBICTABJISIETCS
0OyJaroremMycs, eciii OH
O0OHAPYKHBAET CIICAYIOIIUEC
SHAHMSL:
OTICIBHbIC

mpoOensl B
YCBOCHUH CYIIECTBEHHBIX
BOIIPOCOB Kypca, HE
MPETATCTBYIOIIHE
JanbHeHemMy YCBOEHHIO
MIPOrPaMMHOTO MaTepHuaa,;

- UCTBITHIBACT 3aTPYIHCHUS B
MIPUMEHCHUHN 3HAHUM,
HEOOXOJUMBIX TS




COOTBETCTBMH C MPOM3BOJICTBCHHBIMH 3a/JadaMH, B TOM YHCIE C
mcronb3oBanneM SCADA-cHcTeM B aBTOMAaTH3HPOBAHHOMIIPOHU3BOICTBE;
V.11 BBIOMpaTh W UCIOJIB30BaTh KOHTPOJILHO-U3MEPUTEIHHBIE CPEICTBA B
COOTBETCTBUH C IPOM3BOCTBCHHBIMH 33/1a4aMU;
V.15 opraHn3oBBIBaTh YCTpaHEHUsI HapyLICHUH, CBSI3aHHBIE C HACTPOIKOH
oOopynoBaHus, NpUCIOCOOJIEHHMH, COOPOYHOrO M MEPUTEIBHOTO
MHCTPYMEHTA;

HNMeTh NpakTHYeCKHii ONBIT:
0.3 mpoBeeHHS MCTIBITAHNI MOJIENH 3JIEMEHTOB CHCTEM aBTOMATH3AINH B
PEaTbHBIX YCIOBHSX C LENBI0 TOATBEPXKICHHS pPabOTOCIIOCOOHOCTH H
BO3MOYKHOI ONTHUMH3ALIUNA

BBITIOJTHCHUSI MPAKTHICCKHIX
paboT CHCTEM
ABTOMATHYECKOTO YIPABJICHUSIU
KOMIIOHCHTOB ~ MEXaTPOHHBIX
cucrem;

- OTBEYaeT HEIOJHO Ha
BOTIPOCHI TpernoaBaTess

(ymyckas ¥ OCHOBHOE), WIH
BOCIIDOM3BOJIUT COJICpIKaHUE

TEKCTa yaeOHHKa, HO
HEJOCTaTOYHO ITIOHUMAET
OTHEeNIbHEIE TIOJIOXKEHHS,

K 3.1. ITmanupoBath pabOTHl MO MOHTaXy, HAJIATKEe U TEXHUUIECCKOMY

00CTy)KMBaHHIO CHCTEM H CPEACTB aBTOMATH3aIlMM HAa OCHOBE

OpTaHN3aIMOHHO-PACTIOPSIIUTENFHBIX ~ JOKYMEHTOB M TpeboBaHMA

TEXHUYECKOM JJOKYMCHTAIHH.

3HaTh:

3.1 cmyxeOHOe Ha3HAaYCHHE M HOMEHKJIATYpy aBTOMAaTH3UPOBAHHOTO

000pYIOBaHHS U JIEMEHTHOM 0a3bl CHCTEM aBTOMATU3AIIHH;

3.2 ~ Ha3HAYeHHWE W BHIBl KOHCTPYKTOPCKOM W TEXHOJIOTHYECKOU

ITOKYMEHTAIIH I aBTOMaTH3HPOBAHHOT'O IPOM3BOICTBA;

3.5 METOTMKH HaTaIKH MOJIENIEeH 3JIEMEHTOB CHCTEM aBTOMATH3AIIH;

3.6 kiaccudukanuo, Ha3HAYCHUE U 00JACTh 3JICMEHTOB CHUCTEM

ABTOMATH3AIHN;

3.7 Ha3HAa4YCHHWE W BHIBl KOHCTPYKTOPCKOW JOKYMEHTAIIMH Ha CUCTEMBI

ABTOMATH3aIHN;

3.9 tpeboanuss ECKJl u ECT/l k odopmiileHHIO TeXHHYECKOM

ITOKYMEHTAIIUH IS CHCTEM aBTOMATH3aINH;

3.10 ¢pyHKIMOHATBHOE HA3HAYCHHE 3JICMCHTOB CHCTEM aBTOMATH3AI[HH;
YMmern:

V.3 4KuTaTh U MOHUMATH YEPTEKU U TEXHOJOTHUCCKYIO TOKYMCHTAIUIO;
V.4 ucnonp30BaTh HOPMATHBHYIO JOKYMEHTAIIMIO U UHCTPYKLHUU 10
PKCILTyaTal[Ui CUCTEM U CPEIICTB aBTOMATH3AIIHH;

V.6 mpoBOANTH OICHKY (DYHKIIOHAIEHOCTH KOMIIOHEHTOB,

VY.8 mpoBOANTH ONTUMU3AIMIO PEKUMOB, CTPYKTYPHBIX CXeM M yCIIOBHHU
OKCIUTyaTaIllid dJIEMEHTOB CHCTEM aBTOMATH3AlMH B PEANBHBIX WA
MOJICTBHBIX YCIIOBHSIX;

V.9 mmanupoBath pabOTBI IO KOHTPOIO, HANaJKe, NOJHANAIKEe U

TCXHUYCCKOMY 06C.Hy)KI/IBaHI/IIO ABTOMATU3UPOBAHHOT'O
MCTAJUIOPEIKYIICTO 060pyZlOBaHI/I${ Ha OCHOBC TEXHOJIOTHYECKOU
JMOKYMCHTAllMK B COOTBCTCTBUU C HNPOU3SBOACTBCHHBIMHU  3aJavdaMu

COMTACHO HOPMATUBHBIM TPEOOBAHUSIM;

V.10 opraHu30BBIBaTH peCypcHOE oOecmeueHHe padoT MO KOHTPOJIIO,
HaJIaKe, TOTHANIAIKE u TEXHUIECKOMY 00CITy’)KMBaHUIO
ABTOMAaTH3UPOBAHHOTO METAJUIOPEKYIIET0 000PYAOBaHUS B COOTBETCTBUHU
C TIPOM3BOJCTBEHHBIMH 33/JladaMH, B TOM UHCJIE€ C WCIOIb30BaHUEM
SCADA-cucteM B aBTOMaTH3UPOBAHHOMITPON3BOICTRBE.

HmeTs npakTHYeCKHIi ONBIT:
0.4 mmanupoBaHne pabOT MO MOHTAXY,
00CTy)KMBaHHIO CHCTEM H  CPEICTB
OpraHNU3aIMOHHO-PACTIOPSIIUTEIHHBIX
TeXHUYECKOH JOKYMECHTAIINH.

HalAJKe M TEXHUYECKOMY
aBTOMATH3allMd Ha  OCHOBE
JMIOKYMEHTOB W TpeOOBaHMI

MMEIOIINE BaXKHOE 3HAUYCHUE
[IpY OTBETE HA BOIPOC. OLlEHKA
«HEYI0BJIETBOPHUTEILHO»
BBICTABJISICTCSL O0YYarOIIEMYCH,
KOTOPBI HE3HAET
BHAYUTEILHOW YacTh
POrpaMMHOTO MaTepuaa,

IOITycKaeT CYIIECTBECHHBIC
OIIMOKH, HEYBEPEHHO, C
0OJILIIIM U 3aTpyAHCHUSIMU
BBITTOJTHAET MPaKTHICCKUE
BagaHus, HE CIIPABIISICTCS C
DTUMH BUIAMH pabor
CaMOCTOSTEILHO;

- HE 3HAaCT W HC IOHUMAECT
3HAYHUTEJIBHYIO HJIH OCHOBHYIO
4acTh IIPOrPaMMHOTO
MaTepuaa B npezenax
MTOCTABJICHHBIX BOTIPOCOB;

- uMeeT cmabo
c(hopMyITHpOBaHHBIE u
HETOJIHBIC 3HAHUS M HE yMeeT
UX OOBSICHHUTH OTHOCHUTEIBHO

paboT  cucteMm
ABTOMATHYECKOTO YIPABICHHSH
KOMIOHEHTOB ~ MEXaTPOHHBIX
cHcTeM;

- IIpY OTBETE JIONyCKaeT Ooee

JIBYX rpyOBIX OIIUOOK,

KOTOpBIC HE MOXKET UCIIPABUTh

JlaKe npu TTOMOIIH

MpenoiaBaTes.

1K 3.2. Oprannu3oBbIBaTh MaTepHaIbHO-TEXHUUECKOE oOecrieueHne paboT
[0 MOHTaXYy, HaJIaIKe U TEXHHYECKOMY OOCIYKHBAHUIO CUCTEM U CPEJICTB
ABTOMAaTH3AIIHH.

3HATD:

3.1 cmyxeOHOe Ha3HAYCHWE W HOMEHKIATYPy aBTOMAaTH3UPOBAHHOTO
000PYIOBaHHS U JIEMEHTHOM 0a3bl CHCTEM aBTOMATH3AIINM;

3.2  HazHayeHWe M BUABl KOHCTPYKTOPCKOM M TEXHOJOTHYECKOH
ITOKYMEHTALIMU AJIs aBTOMATU3UPOBAHHOI'O MTPOU3BOJICTBA;

3.3 mpaBmiIa ompeneeHus MOCIeI0BAaTeILHOCTH ASHCTBHIA P MOHTaXEH
HaJIaJKe MOJICIH DJICMEHTOB CHCTEM aBTOMAaTH3AIIHH;




3.4 THIOBBIE TEXHHYECKME CXEMbl MOHTaXa JJIEMEHTOB CHCTEM
ABTOMATH3aIHN;
3.8 tpedoBanust IITD wm IITH npm mpoBepeHHM pabOT MO MOHTaXy M
HaJa/Ike MOJICIICH AJIEMEHTOB CUCTEM aBTOMATH3alLMH;
3.14 opraHmzanuio M oOecrneyeHHe KOHTpPOJS  KOHCTPYKTOPCKHX
[pa3MEpHBIX Ieriei, chOPMHUPOBAHHBIX B IpOLECCE aBTOMAaTU3UPOBAHHOM
COOpKM B COOTBETCTBMM C TpeOOBaHMAMH KOHCTPYKTOPCKOH U
TEXHOJIOTMYECKON JOKYMEHTALIH.
YMeTh:
V.3 uuTaTh ¥ MOHUMATH YEPTEKU M TEXHOJIOTHUECKYIO JOKYMEHTAITHIO;
V.4 ucnonp30BaTh HOPMATHBHYIO JOKYMEHTAIIMIO W WHCTPYKIMH TI0
PKCILTyaTallii CUCTEM U CPE/ICTB aBTOMATH3alLNY;
V.9 nnmanupoBaTh pPabOTBI 1O KOHTPOJIO, HAaNaiKe, MOJHANAAKE H
TEXHUYECKOMY 00CITyKMBaHHIO ABTOMATH3MPOBAHHOTO
METaIOPEXyIero  o0OpyAOBaHMS HAa  OCHOBE  TEXHOJIOTHYECKOM
ITOKyMEHTallMl B COOTBETCTBUM C IIPOM3BOJCTBCHHBIMH  3a/ladyaMU
COrJIacCHO HOPMAaTHBHBIM TPEOOBAHHUSIM;

V.10 opraHu3oBBIBaTh pPECYpCHOE obOecredeHre padoT IO KOHTPOJIIO,
HaJIaKe, TOTHANIAIKE u TEXHUYIECKOMY 00CITy’)KMBaHUIO
ABTOMAaTH3UPOBAHHOTO METAJUIOPEKYIIET0 000PYAOBaHUS B COOTBETCTBUHU
C TIPOM3BOJCTBEHHBIMH 33/JadaMH, B TOM UHCJIE€ C HCIOIb30BaHUEM
SCADA-cucteM B aBTOMaTH3UPOBAHHOMITPON3BOICTBE;

V.11 BBIOUpaTh W UCTIOJIB30BaTh KOHTPOJIBHO-U3MEPHUTEIHHBIE CPEICTBA B
COOTBETCTBUHM C ITPOM3BOACTBEHHBIMH 331a4aMHU.

HmeTs npaKkTHYeCKHIi ONBIT:

0.4 mmaHupoBaHHsT pabOT MO MOHTaXy, HAJTAIKe H TEXHUYESCKOMY
00CITy)KMBaHHIO CHCTEM H CPEACTB aBTOMATH3aIlMM HAa OCHOBE
OpraHM3aIMOHHO-PACTIOPSIIUTENFHBIX ~ JOKYMEHTOB W TpeOoBaHMI
TeXHUIECKOH TOKYMECHTAIINH.

MK 3.3. PaspabareiBaTh WHCTPYKIMHM M TEXHOJOTMYECKHE KapThI
BEIIOJTHCHUSI pa0O0T [T OJJYMHECHHOTO TIEPCOHAIIA TI0 MOHTAXY, HAJIAIKE U
TEXHMYECKOMY OOCITY>KUBAaHUIO CUCTEM U CPEJCTB aBTOMATH3ALHH.
3HATD:
3.1 ciykeOHOe Ha3HA4eHHE W HOMEHKJIATypy aBTOMAaTH3MPOBAHHOTO
000PYIOBaHHS U JIEMEHTHOM 0a3bl CHCTEM aBTOMATH3AIINM;
3.2 ~ HazHAYeHWE ¥ BHABl KOHCTPYKTOPCKOM W TEXHOJOTHIECKOU
ITOKYMEHTAIIH I aBTOMaTH3HPOBAHHOT'O TIPOM3BOICTBA;
3.3 mpaBwia ompeneNeHus MOCIeI0BaTeIbHOCTH NEHCTBHN PN MOHTaKeH
HaJIaJIKe MOJICITH HJIEMEHTOB CHCTEM aBTOMATH3AIIHM;
3.4  THULOBBIE TEXHWYECKHE CXEMBI MOHTaXa DJJIEMCHTOB CHCTEM
ABTOMATH3AIIHY;
3.5 METOIMKH HaJIaJKU MOJIeJIeH 2JIEMEHTOB CHCTEM aBTOMAaTH3aINH;
3.8 tpedoBanwms [1TD u I[ITH npu npoBeneHnn paboT M0 MOHTaXy WHAJAIKE
MOJIeNeil 3JIEMEHTOB CUCTEM aBTOMAaTH3aIINY;
3.12 xputepun padoTOCIIOCOOHOCTH JIIEMEHTOB CHCTEM aBTOMATH3AIHH;
3.13  OCHOBHBIE TIPHHIUIGI KOHTPOJI, HAJaIKW U IIOJHATAIKH
ABTOMAaTH3UPOBAHHOTO METaJUIOPEKYIIEro 00opymoBaHUS,
MPUCIIOCOOIEHHH, PEXYIIEro HHCTPYMEHTA;
3.14 opraHuzanuio W OOecle4eHHE KOHTPOJIS KOHCTPYKTOPCKHX
pa3sMepHBIX Iienei, chOPMUPOBAHHBIX B MPOLECCE aBTOMATH3MPOBAHHOM
COOpDKM B COOTBETCTBHM C TpeOOBaHMSMH KOHCTPYKTOPCKOH U
TEXHOJIOTHYECKOI JOKyMEHTAIUH.
Ymern:
V.3 uuTaTh ¥ MOHUMATH YEPTEXKU M TEXHOJIOTHUECKYIO JOKYMEHTAITHIO;
V.4 ucnonp30BaTh HOPMATHBHYIO JOKYMEHTAIIMIO W WHCTPYKIMH TI0
PKCIUTyaTaI[iH CUCTEM M CPEIICTB aBTOMATH3AIIHM;
V.8 mpOBOIUTE ONTHMH3AIHMIO PEKUMOB, CTPYKTYPHBIX CXEM M YCIIOBHH
OKCIUTyaTallid dJIEMEHTOB CHCTEM aBTOMATH3AlMH B PEANBHBIX WIH
MOJICITBHBIX YCIIOBHSIX;
V.14 opraHn3oBbIBaTh pabOTBI MO KOHTPOJIIO, HalajaKe, MOTHANAIKE W
TEXHUYECKOMY  OOCIHYXMBAHHIO  aBTOMATH3HPOBAHHOTO  COOPOYHOTO
000OpyIOBaHHS HAa OCHOBE TEXHOJIOTHYECKOM  JOKYMEHTAaIlMH B
COOTBETCTBHH C IPOM3BOJICTBCHHBIMHU 33Ja4aMH COTJIACHO HOPMATHBHBIM




TpeOOBaAHUSM;
V.15 opraHu30BBIBaTh YCTPAaHEHUs] HapyLICHUH, CBSI3aHHbIE C HACTPOMKOM
00Opy/nOBaHUs,  IpPUCIOCOOJEHUH, COOPOYHOTO W MEPHUTEIHHOTO
MHCTPYMEHTA.

HmeTs npakTH4YeCKHIi ONBIT:
0.6 ocyulecTBIEHHUsS AMATHOCTUKM HEUCIPABHOCTEH M OTKa30B CUCTEM
ABTOMaTU3UPOBAHHOTO COOPOYHOIO MPOM3BOACTBEHHOIO 00OPYAOBaHUS B
paMKax CBOEH KOMIIETCHIIMH I BBIOOpA METOJOB M CIIOCOOOB HMX
YCTpaHEHHUsL.

IK 3.4. OpraHu3oBBIBaTh BBHITIOJHEHUE MPOU3BOJICTBEHHBIX 3aaHWM
[OIYUHEHHBIM [IEPCOHAJIOM.

3HaTh:

3.3 mpaBuia ONpPEICIICHUS MOCIEA0BATCIBHOCTH ACHCTBHUIA PU MOHTaXCH
HAJIAJIKE MOJICITH DJICMCHTOB CHCTEM aBTOMATH3AIIHY;

3.5 METOTMKH HAIAIKU MOJICIICH 3JICMEHTOB CHCTEM aBTOMATHU3AIHH;

3.8 TpedoBanwms [1TD u I[1TH npu npoBeneHnn paboT M0 MOHTaXy WHaJAIKE
MO/JIeJIeli 3JIEeMEHTOB CHCTEM aBTOMATH3AlINY;

3.12 xputepun padoTOCIIOCOOHOCTH JIIEMEHTOB CHCTEM aBTOMATH3AIHH;
3.13  OCHOBHbIE NPUHLHUIBI KOHTPOJIS, HANAJKA M  IOAHAIAIKA
ABTOMATH3UPOBAHHOTO METaJUIOPEKYIIErO 000pyI0BaHUS,
MPHUCIIOCOOICHUH, PEKYIIEr0 HHCTPYMEHTA,

3.14 oprammzanuio0 W 00ECHEYCHHE KOHTPOJS KOHCTPYKTOPCKHUX
[Pa3MEpPHBIX Mernei, cOpMUPOBAHHBIX B MPOIECCE aBTOMATHU3WPOBAHHOMN
COOPKM B COOTBCTCTBUH C TpPEeOOBAaHUSMH KOHCTPYKTOPCKOH W
TEXHOJIOTUYCCKOM JOKYMCHTAIIHH.

YMerTh:
V.4 wucnonp3oBaTh HOPMATHBHYIO JOKYMEHTAIIMIO W WHCTPYKITMH IO
OKCILTyaTalnuu AaBTOMATU3HUPOBAHHOTO MCTAJUIOPEKYIIETO

[POM3BOCTBEHHOTO 06OPYI0BAHUSE

V.6 mpoBOANTH OLEHKY (hYHKIIMOHATIbHOCTH KOMIIOHEHTOB;

V.9 nnanupoBaTh pabOTBHl 1O KOHTPOJIO, HANaAKe, MOJHANAAKE H
TEXHUYECKOMY 00CITyKMBaHHIO ABTOMATH3MPOBAHHOTO
METAIOPEXYEero  o0OpyAOBaHMS HAa  OCHOBE  TEXHOJIOTHYECKOH
ITOKyMEHTAlliM B COOTBETCTBUM C IIPOM3BOACTBCHHBIMH 3a/adyaMU
COTJIACHO HOPMAaTHBHBIM TPEOOBaHHUSM;

V.10 opraHu3oBBIBaTh pPECypcHOE obOecredeHre padoT 1O KOHTPOJIIO,
Hanajke, MOJHAIA/IKE u TEXHUYECKOMY 00CITyXKHBaHHIO
ABTOMAaTHU3MPOBAHHOTO METAJUIOPEKYIIEro 000pPYAOBaHUS B COOTBETCTBUH
C NpPOM3BOJCTBEHHBIMM 3aJadyaMH, B TOM WYHUCIE C HCIOJIB30BaAHUEM
SCADA-cucrteM B aBTOMAaTU3UPOBAaHHOMIIPOU3BOJCTBE.

HNmeTb npakTHYECKUH ONBIT:

0.5 ocymiecTBIAT, KOHTPOJIb KauecTBa pabOT MO0 MOHTaXy, HajlaJke H
TEXHUYECKOMY OOCIY)KMBAaHHMIO CHUCTEM M CpEICTB aBTOMaTH3allMy,
BBITIOJTHAEMBIX ITOJYMHEHHBIM NEPCOHAJIOM M COONIOJCHUE HOPM OXPaHBbI
Tpyza 1 OEpeXXITMBOro MPOU3BOJICTBA.

K 3.1. IlmanupoBath pabOTHl MO MOHTaXy, HAJIATKE U TEXHUYIECCKOMY
00CITy)KMBaHHIO CHCTEM H CPEACTB aBTOMATH3aIlMM HAa OCHOBE
OpTaHN3aIMOHHO-PACTIOPSIIUTENFHBIX ~ JOKYMEHTOB M TpeboBaHHA

TEXHUISCKOM JOKYMCHTAIINH.

3HaTh:
3.3 mpaBmiia ornpeieneH s MOCIeN0BaTSIFHOCTH ISHCTBUN P MOHTaXKEH
HaJIAJKe MOJICITH HJIEMEHTOB CHCTEM aBTOMATH3AIIHH;
3.4 THUIOBBIE TEXHWYECKHE CXEMBI MOHTaXka AJIEMEHTOB CHCTEM
ABTOMATH3aIHN;

3.5 METOIMKH HAIAIKU MOJICIICH 3JICMEHTOB CHCTEM aBTOMATHU3AIHH;
3.8 tpedoBanus [1TD u IITH mpu npoBenaeHWM paboOT MO MOHTAXY U
HaJIaJKe MOJIEIeH JIEMEHTOB CHCTEM aBTOMAaTH3AIINH;
3.11 MeToIMKY MPOBENEHUS UCIIBITAHUN MOJEINIEH DIIEMEHTOB CUCTEM
ABTOMATH3aIHN;

3.12 kpurepun paboTOCIIOCOOHOCTH IEMEHTOB CHCTEM aBTOMATHU3AIUH;
3.13  OCHOBHBIC TPUHIMILI KOHTPOJIS, HANAJKA W IOJHAIAIKH
ABTOMAaTH3MPOBAHHOTO METAJUIOPEKYIIETO 000pyIOBaHMSL,




MPUCIIOCOOICHUH, PEXKYIIEro HHCTPYMCHTA,

3.14 opraHmzanmio ¥ OOCCICYCHHE KOHTPOJII KOHCTPYKTOPCKHX
[PA3MEpHBIX Mernel, cOPMUPOBAHHBIX B MPOIECCE aBTOMATH3UPOBAHHOM
COOPKM B  COOTBCTCTBUU C TpeOOBAaHUSIMH KOHCTPYKTOPCKOH W
TE€XHOJIOTUYECKON JOKYMEHTAIIUH.

YMeTh:

V.4 ucnonb30BaTh HOPMATHBHYIO JOKYMEHTAIMIO U MHCTPYKLHUU 10
PKCITTyaTal[ii CHCTEM U CPEJICTB aBTOMATH3AIUY;

VY.6 poBOANTE OLICHKY (PYHKITMOHATHHOCTH KOMITOHEHTOB;

V.7 mnoarBepxknath pPabOTOCIMOCOOHOCTh HCIIBITHIBAEMBIX 3JIEMEHTOB
CHCTEM aBTOMATH3AaLHH;

V.12 JIUArHOCTUPOBATh HEHUCTIPABHOCTH i OTKa3bI CHCTEM
ABTOMATH3UPOBAHHOTO METaJIOPEKYLIETO MIPOU3BOJCTBEHHOTO
000pyIOBaHUS C IEJIbI0 BBIPAOOTKM ONTHUMAIBHOIO PEUICHUS MO UX
YCTPaHCHUIO B PaMKaX CBOCH KOMITCTCHIUH;

V.13 ocylecTBasATh AUArHOCTHKY HEUCIPABHOCTEM U OTKa30B CHCTEM
ABTOMATH3UPOBAHHOTO COOPOYHOTO MPOHM3BOJICTBEHHOTO OOOPYIOBAHHS B
paMKax CBO€W KOMIIETCHIIUH;

V.16 KOHTpONHMPOBATH TOCJIE YCTPAHEHUS OTKJIOHEHHWH B HACTpOHKE
COOPOYHOTO TEXHOJOTHIECKOTO 000PYIOBAHHS TE€OMETPUIECKUE U (DH3UKO-
MEXaHHMYECKHEe MapamMeTpbl GOPMUPYEMBIX COSIMHEHUH B COOTBETCTBHH C
TpeOOBaHUSIMHU TEXHOJIOTHUECKON TOKYMEHTAIINH.

HNmeTh npakTHYECKUH ONBIT:

0.5 ocymiecTBiIeHHEe KOHTPOJS KadecTBa pabOT MO MOHTaXY, HalaJKe U
TEXHAYECKOMY OOCHY)XKHBAaHHIO CHCTEM U CPEICTB aBTOMATH3allUH,
BEIMTOJTHAEMBIX TOJYUHCHHBIM TIEPCOHANIOM U COOJIIOJICHIE HOPM OXPaHbI
TpyAa U OCPEKIUBOTO MPOU3BOCTBA.

I1K 3.1. IlnanupoBaTh padOTHI MO MOHTaXYy, HAJIAJAKE M TEXHUYECKOMY
0OCITy)KMBaHMIO CHCTEM M CpPEACTB aBTOMAarTu3allid Ha OCHOBE
OpraHU3alMOHHO-PACIIOPSAUTENBHBIX  JOKYMEHTOB U TpeOoBaHUM

TEeXHUYECKON TOKYMEHTAIINH.

3HATH:

3.1 cmyxeOHOe HAa3HAYCHHE U HOMCHKIATYPY aBTOMATHU3UPOBAHHOIO
000pYIOBAHUS U DIIEMEHTHOM 0a3bl CHCTEM aBTOMATHU3AIIHH;

3.2  HazHayeHWe U BUAbl KOHCTPYKTOPCKOM U TEXHOJOTHYECKOH
ITOKYMEHTALIMY JUISI aBTOMATH3UPOBAHHOT'O TIPOU3BOJICTBA;

3.4  TUIOBBIE TEXHUYECKHE CXEMbI MOHTA)Xa DJIEMEHTOB CHCTEM
ABTOMATH3ALIMH;

3.7 Ha3HaYeHWe W BHIBI KOHCTPYKTOPCKOW JOKYMEHTAIIMH Ha CHCTEMBI
ABTOMATH3ALINH;

3.8 TpedoBanwms [1TD u I[ITH npu npoeneHnn paboT M0 MOHTaXy WHAJAIKE
MOJIEJIEH DJIEMEHTOB CHCTEM aBTOMATH3AIIH;

3.10 pyHKIMOHATBHOE Ha3HAYCHHE DJIEMEHTOB CHCTEM aBToMaTh3amnu; 3.1 1
METOJIMKH TPOBEACHUS UCIBITAHUNA MOJCICH 3JIEMCHTOB CUCTEM
ABTOMATH3ALIUN;

3.12 kputepun paboTOCIIOCOOHOCTH 3JIEMEHTOB CUCTEM aBTOMATU3AIUH;
3.13 OCHOBHBIC TPHUHIHUIBl KOHTPOJS, HAIAIKA H  IOJHAIAJKH

ABTOMATU3UPOBAHHOI'O METAJUIOPEIKYILICTO 06opyz(03aHI/m,
MpUCIIOCcOOIEHHI, PEXKYIIEro HHCTPYMEHTA.
YMern:

V.4 WCHOJIp30BaTh HOPMATHBHYIO JOKYMEHTAIMIO M HMHCTPYKIHH II0
PKCIUTyaTal[ii CUCTEM M CPEICTB ABTOMATH3ALIMH;

V.7 nonreBepkgate pabOTOCIOCOOHOCTh HCIBITHIBACMBIX  AJIEMEHTOB
CHCTEM aBTOMAaTH3aLIMH;

V.12 JTIMarHOCTHPOBATH HEHUCTIPABHOCTH u OTKa3bl CHCTEM
ABTOMAaTH3UPOBAHHOTO METaJUIOPEKYIIErO MPOU3BOJICTBCHHOTO
000pyIOBaHUS C IIETbI0 BBIPAOOTKM ONTHUMAIBHOIO PEIICHHUS MO HUX
YCTPaHCHUIO B paMKaX CBOCH KOMITCTCHIUH;

V.13 oCyIIecTBIATh AMArHOCTHKY HEHWCIPAaBHOCTEH M OTKAa30B CHCTEM
ABTOMATH3UPOBAHHOTO COOPOYHOrO MPOM3BOIACTBEHHOIO O0OPYIOBaHMS B
paMKax CBO€W KOMIIETCHIIUH;

V.14 opraHu3oBBIBaTh Pa0OTHI 1O KOHTPOJIO, HANAIKE, MOIHATIAIKE H
TEXHUYECKOMY  OOCHY)XHBAaHHIO  aBTOMATH3MPOBAHHOTO  COOpPOYHOTO
000pyI0BaHUS HA OCHOBE TEXHOJOTMYCCKOHW TOKYMCHTAIIUH B




COOTBETCTBUH C NPOU3BOACTBEHHBIMH 33JauaMH COIJIACHO HOPMATUBHBIM
TpeOOBaHUAM;
V.16 koHTponMpOBaTh MNOCIE YCTPAaHEHHS OTKIOHEHUH B HACTpoOilke
COOPOYHOTO0  TEXHOJIOTHYECKOTO O00OpYNOBaHUS T'€OMETPUYECKHe U
(u3MKO-MeXaHHMYeCKHe IapamMeTpbl (OPMUPYEMBIX COEJIMHEHHH B
COOTBETCTBHH C TPEOOBAHUSIMHU TEXHOJIOTUYECKON IOKYMEHTALIUH.
HNmeTh npakTHYECKUH ONBIT:
0.5 ocymiecTBIAT, KOHTPOJIb KauecTBa pabOT MO MOHTaXy, HaJIQJKE M
TEXHUYECKOMY OOCIY)KMBAaHHMIO CHUCTEM M CpEICTB aBTOMAaTH3allMy,
BBITIOJTHAEMBIX TIOJAYMHEHHBIM IIEPCOHAIIOM M COOJIOJICHHE HOPM OXPaHBI
Tpyza 1 OepeXIMBOro NPOU3BOJICTBA;

K 3.1. ITmanupoBath pabOTHl MO MOHTaXy, HAJIATKEe U TEXHUUIECCKOMY
00CITy)KMBaHHIO CHCTEM H CPEACTB aBTOMATH3aI[MM HAa OCHOBE
OpTaHN3aIMOHHO-PACHIOPSIAUTENFHBIX ~ JOKYMEHTOB M TpeboBaHHA
TEXHUYECKOM JJOKYMCHTAIIH.
3HaTh:
3.5 METOTMKY HaTaIKH MOJIENIEeH 3JIEMEHTOB CHCTEM aBTOMATH3AIIIH;
3.6 kimaccuduKaIuo, Ha3HAYeHHe W 00JacTh DJIEMEHTOB CHUCTEM
ABTOMATH3aIHN;
3.10 hbyHKIMOHATBHOEC HA3HAYCHUE PIIEMEHTOB CHCTEM aBTOMATH3aIUH;
3.12 kputepun paboTOCIIOCOOHOCTH 3JIEMEHTOB CUCTEM aBTOMATU3AIUH;
3.13  OCHOBHBIC NPUHIMIEI KOHTPOIISA, HAJNaJKH U IOJHATAIKA
ABTOMATH3UPOBAHHOTO METaJUIOPEKYIIErO 000pyIOBaHHUS,
MPUCIIOCOOICHUH, PEXKYIIET0 HHCTPYMEHTA,
3.14 opraHuzanmoo U OOCECIEYCHHE KOHTPOJII KOHCTPYKTOPCKUX
pa3MepHBIX 1erneil, chopMUpOBaHHBIX B MPOIECCE aBTOMATU3NPOBAHHOM
cOOpDKH B COOTBETCTBHH C TpeOOBaHHMAMH KOHCTPYKTOPCKOH W
TEXHOJIOTHYECKOW JOKYMEHTAIIHH.
Ymers:
V.4 ucnonb30BaTh HOPMATHBHYIO JOKYMCHTAIIUIO W MHCTPYKIMH TI0
PKCILTyaTal[Ui CUCTEM U CPEICTB aBTOMATH3AIIHH;
V.6 IPOBOAUTH OIICHKY (PYHKIIMOHAILHOCTH KOMIIOHCHTOB;
V.7 monrBepkmatb pabOTOCIIOCOOHOCTh HCHBITHIBAEMBIX  JJIIEMEHTOB
CHCTEM aBTOMATH3AINH;
V.10 opraHM30BBIBaTH pPECypcHOE obOecriedeHHue padoT MO KOHTPOJIO,
HaJIAKe, MOTHATIA/IKE u TEXHUYECKOMY 00CITy)KHBaHUIO
ABTOMAaTH3UPOBAHHOTO METAJUIOPEKYILETO 000PYAOBaHHUS B COOTBETCTBUH
C TMPOW3BOJCTBCHHBIMH 33/J]a4aMH, B TOM 4YHCJIEC C HCIOJIB30BaHUCM
SCADA-cucteM B aBTOMaTU3UPOBAHHOMITPOU3BO/ICTBE;
V.12  nuarHoCcTUPOBaTH  HEUCIPABHOCTH M OTKa3bl  CHCTEM
ABTOMATH3UPOBAHHOTO METAJUIOPEKYILETO MPOU3BOJICTBEHHOTO
000pyIOBaHHS C LEIbI0 BBHIPAOOTKM ONTHUMAIHHOTO PpEIICHHS IO HX
[YCTpaHEHHUIO B paMKaX CBOEH KOMIICTCHIINH;
V.13 ocCymecTBIATE AMATHOCTHKY HEWCIIPABHOCTEH M OTKAa30B CHUCTEM
ABTOMAaTH3UPOBAHHOTO COOPOYHOTO MPOHM3BOICTBEHHOTO O0OPYZOBaHHSI B
paMKax CBO€W KOMIIETCHIIUH;
V.14 opraHu3oBBIBaTh Pa0OTHI 10 KOHTPOJIO, HANAIKE, MOIHATAIKE H
TEXHUYECKOMY  OOCHYXHBAHHIO  aBTOMATH3MPOBAHHOTO  COOpPOYHOTO
000pyIOBaHUS HA  OCHOBC  TCXHOJIOTHUCCKOW  JOKYMCHTAIlMM B
COOTBETCTBUH C TPOM3BOJCTBEHHBIMHU 3a/la4aMHU COTJIACHO HOPMATHBHBIM
TpeOOBAHUSM.
HmeTs npakTHYeCKHIi ONBIT:
0.6 ocymiecTBICHHS AWArHOCTUKMA HEHUCHPABHOCTEH W OTKa30B CHUCTEM
ABTOMAaTH3UPOBAHHOTO COOPOYHOTO MPOM3BOICTBEHHOTO 00OPYZOBaHHSA B
paMKax CBOEW KOMIIETCHIIMH UIA BBIOOpa METOAOB M CIIOCOOOB HX
CTpaHCHHSL.

K 3.1. ITmanupoBath pabOTHl MO MOHTaXy, HAJIAIKEe U TEXHUYECCKOMY
00CITy)KMBaHUIO CHCTEM M CPEICTB aBTOMATH3al[MM HA OCHOBE
OpraHU3aIUOHHO-PACTIOPSIIUTCIBHBIX ~ JOKYMEHTOB M TpeOOBaHMIA

TEXHUYECKOH JOKYMEHTAIIHH.

3HaTh:

3.1 cmyxeOHOe HAa3HAYCHHE M HOMEHKJIATYPY aBTOMATH3UPOBAHHOTO
000pYIOBaHHS U JIEMEHTHOM 0a3bl CHCTEM aBTOMATH3AIINM;

3.5 METOJTMKH HAJIATKU MOJICJICH 3JICMEHTOB CHCTEM aBTOMATH3AIHH;




3.6 kimaccu(UKanuio,

Ha3HAuCHUE M O00JIACTH DJJIEMEHTOB CHCTEM




ABTOMATH3aIHUN;
3.8 tpedoBanwms [1TD u I[1TH npu npoBeneHnn paboT M0 MOHTaXy WHaJAIKE
MOJIeNeii 3JIEMEHTOB CHCTEM aBTOMAaTH3AIINH;
3.10 hbyHKIMOHATBHOEC HA3HAYCHUE PIIEMEHTOB CHCTEM aBTOMATH3aIUH;
3.12 kputepun paboTOCIIOCOOHOCTH 3JIEMEHTOB CUCTEM aBTOMATU3AIUH;
3.13  OCHOBHBIC NPUHIUIBI KOHTPOINISA, HAJNaJKH U IMOJAHATATKA
ABTOMATH3UPOBAHHOTO METaJUIOPEKYIIErO 000pyIOBaHUS,
MPUCIIOCOOICHUH, PEKYIIEr0 HHCTPYMEHTA,
3.14 opraHuzanmo U OOCECIEYCHHE KOHTPOJII KOHCTPYKTOPCKUX
pa3MepHBIX 1ernei, chopMUPOBaHHBIX B MPOIECCE ABTOMATHU3NPOBAHHOMN
cOOpDKH B COOTBETCTBHH C TpeOOBaHHMAMH KOHCTPYKTOPCKOH W
TEXHOJIOTHYECKOW JOKYMEHTAIIHH.
YMmern:
V.4 uCHoNB30BaTh HOPMATUBHYIO JIOKYMEHTAIMIO M HMHCTPYKIHH [0
PKCILTyaTal[Ui CUCTEM U CPEICTB aBTOMATH3AIIHH;
V.6 mpOBOANTH ONEHKY (DYHKIIOHAIIEHOCTH KOMIIOHEHTOB,
V.7 moareBepkaatb pabOTOCIOCOOHOCTh HCIBITHIBACMBIX  JJIEMEHTOB
CUCTEM aBTOMATH3ALNHY;
V.8 mpOBOIUTH ONTUMH3AIMIO PEKUMOB, CTPYKTYPHBIX CXEM M YCIIOBHMA
OKCILUTyaTallUd dJIEMEHTOB CHCTEM aBTOMATH3alldd B PCANBHBIX HIH
MOJICTBHBIX YCIIOBHSIX;
V.9 mnaHupoBaTh pPabOTBI 1O KOHTPOJIO, HANAAKe, TMOIHATAIKE U
TCXHUYECKOMY 00CITy’)KUBaHUIO ABTOMATH3HPOBAHHOTO
METAJUIOPEXXyIIero  o0OpyIOBaHMA Ha  OCHOBE  TEXHOJIOTHYECKOU
ITOKyMEHTAllMd B COOTBETCTBHHM C IIPOW3BOACTBEHHBIMH 3aJadyaMu
COTITACHO HOPMATHBHBIM TPEOOBAHMSIM;
V.11 BBIOMpATh U HCIIOJIB30BATh KOHTPOJHHO-U3MEPUTENBHBIE CPENICTBA B
COOTBETCTBUH C POM3BOCTBCHHBIMH 33/1a4aMU;
V.12  auarHoCTUpOBaTh  HECUCHPABHOCTH M OTKa3bl  CHCTEM
ABTOMATH3UPOBAHHOTO METaJUIOPEKYIIErO MPOU3BOJICTBEHHOTO
000pyIOBaHUS C IEJIbI0 BBIPAOOTKHM ONTHUMAIBHOIO PEUICHUS MO0 UX
YCTPaHCHUIO B paMKaX CBOCH KOMITCTCHIUH;
V.15 opraHn3oBBIBaTh YCTPAaHEHUsI HapyLICHUH, CBSI3aHHBIE C HACTPOIKON
000pyIOBaHUs, NPUCHOCOONICHUH, COOPOYHOTO U  MEPHUTEIHLHOTO
MHCTPYMEHTA.
HNMeTh NpakTHYeCKHii ONBIT:
0.6 ocymiecTBICHHS AWArHOCTUKHA HEHUCHPABHOCTEH W OTKa30B CHUCTEM
ABTOMAaTH3UPOBAHHOTO COOPOYHOTO MPOHM3BOICTBEHHOTO 00OPYZOBaHHSI B
paMKax CBOEH KOMIIETCHIIMH MJIsi BBIOOpa METONIOB M CIIOCOOOB HX
yCTpaHeHHsI.

K 3.1. ITmanupoBath pabOTHl MO MOHTaXy, HAJIATKE U TEXHUYECCKOMY
00CITy)KMBaHHIO CHCTEM H CPEACTB aBTOMATH3aI[MM HAa OCHOBE
OpTaHM3aIMOHHO-PACHIOPSIIUTENFHBIX ~ JOKYMEHTOB M TpeboBaHHA

TEXHUYCCKOI JAOKYMCHTAllUU.

TekylHii KOHTPOJIb:
BXOJTHOM KOHTPOJIb;
YCTHBIH U THCbMEHHBII
ompoc, JAOMHONHEHHs K

OTBETaM, OLICHKa
JeATeIbHOCTH
oOygaromuxcs npu
BBITIOJIHEHHUH U 3aIlUTe
pe3yIbTaToB
MPaKTUYECKUX u

nabopaTopHbIX  pabor,
TECTUPOBAHUS,  OLIEHKA
Pe3yNbTaTOB ay JUTOPHOU
CaMOCTOSTEJIBHON
paboTel  OOyuaromuxcs
(moxnamoB, COOOIIECHNUH,
pedepartos).
IIpomeskyTouHnas
aTTecTanus:

g depeHINPOBAaHHBIN
3ager mo MJIK.05.01.;




1. KOMMNJIEKT KOHTPOJIbHO-OUEHOYHbIX CPEACTB TEKYLLEETO
KOHTPOA

Ouenounoe cpeactro Ne 1
KomnnekT 3aaaHuit gnAa BXO4HOW KOHTPO/IbHOM paboThbl

Pa3znen 1. Boinosinenue pa6ot no npogeccun 18494 Crnecapsn no

KOHTPOJ/IbHO-U3MEPHUTEC/IbHBIM npnﬁopaM H aBTOMAaTHUKHU
(oueHnBaemble KomneTeHUMn U nx yactm: OK 01(3.3,3.5,3.11, V.1, v.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,¥.13),

OK 03 (3.3,3.7, 3.9,3.14,Y.1-3), OK 04 (3.3, 3.5,3.11,Y.5,Y.14), OK 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), 1K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y.4, V.8, ¥.11), 1K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, .3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,Y.7,Y.10, ¥.12-14), K 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, V.4,Y.6-9,Y.11,Y.12,Y.15))

BapuaHTt 1

Y10 TaKoe 3N1eKTPUUYECKMIN TOK?
dneKTpuyecKkoe HanpsaxeHue. MoteHunan.
dur3nyeckne 0CHOBbI INEKTPUYECKOTO TOKA.
JNeKTpuYecKkoe conpoTUBaEHME.
MNMocnepoBaTenbHOE BKAKOYEHWI PE3UCTOPOB.
MeToanKa pacyeTa 3NeKTPUYECKUX Lieneid MeTOA0M SKBUBANEHTHbIX CONPOTUBAEHUN.
MapannenbHoe BKAOYEHME KOHAEHCAaTOPOB.
CxeMbl 3aMeLLeHNA SNEKTPUYECKUX Liene.
MpUHUMNbI aBBTOMATUYECKOro perynmposaHma
dyHKUMOHanbHana cxema CAY.

. Tunbl CTPYKTYpPHbIX cxem CAY.
MponopunoHanbHoe (ycuanTenbHoe) 3BeHO.
PeanbHoe auddepeHuympytouee 3BeHO.
MpaBuaa npeobpasoBaHUA CTPYKTYPHbIX CXEM.
YacTtoTHble xapaktepuctukm CAY.
MNocneposatenbHOCTb popmmposaHuma CAY.
OcHoBHble nokasaTenu Kadyectsa CAY.

. Tunosble 3aKOHbI peryanpoBaHus.
MepBuYHbIe NpeobpasoBaTenn GU3NUYECKUX BETUYNH.
Knaccudumkauma peryampyowmx opraHos.

. Tunbl perynatopos.

MNapameTpbl 06bEKTA pery/iMpoBaHus.
Knaccudmkauma 3agatowmx ycTpomcTs.
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24.
25.

TPEXNO3ULMOHHBIX U ABYXMNO3ULMOHHBIX PETYNATOPOB.
OcobeHHOCTM cxem ynpaBaeHUa Ha 6eCKOHTaKTHbIX YCTPOMCTBaX.

BapuaHT 2
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3aKkoH Oma.

Hanpsa»KeHHOCTb 3/1eKTPUYECKOTro NoA.

dNneKTpuyecKas Lenb.

3NeMEHTbI U CXEMbI 3/IEKTPUYECKMUX LieNen.

KaKoBbl OCHOBHbIe eanHMLbl B CU?

HennHenHble anekTpruyeckne Lenu.

DyYHKUMOHANbHAA CXeMa CUCTEMbI aBTOMATMUYECKOIO peryimpoBaHms.
MpaBuna npeobpasoBaHMA CTPYKTYPHbIX CXEM.
OnddepeHumpytoLlee 3BeHO.

. WHTerpupytouwee 3seHo.

. Cratnyeckasa xapaktepuctuka CAY.

. NepepatoyHas yHKUMA.

. BpemeHHble xapakTepuctmkum CAY.

. MocneposatenbHocTb popmmnpoBaHms CAY.
. Tunosble 3aKOHbI perympoBaHusa.

Mo KaKnm Npu3HaKam MOXKHO KnaccudpuumpoBaTb perynatopbl?

. O6LLI,VIe cBeaeHnA 0 CUCTeMax aBTOMaTUHECKOTO ynpaBaeHUA U perysinpoBaHuUA.
. DNeMeHTbl aBTOMATUYECKOrO yrnpaBaeHns (KOHTpons).

Ob6paTHble cBasu CAP.

. MocToBble MeToAbl U3MEPEHUA.

. MpeobpazoBaTenu ¢ 31EKTPUYECKUMMU BbIXOLHBIMU CUTHANAMM
. Knaccudmkauma peryampyowmx opraHos

. Knaccudmraums npnbopoBs 418 KOHTPOAA TemnepaTypbl

. XapaKTepuCTMKa cneaawmx CUCTEM PeryanpoBaHms.

. Kakue yctpoiicTBa Ha3bIBalOTCA PEryaaTopom?

Pa3znean 2. IlporpammupoBane MUKPOKOHTPOJLIIEPOB

(oueHnBaemble KomneTeHuun M mnx yactn: OK 01(3.5,Y.1, V.2, ¥.8), OK 02 (3.1, V¥.3), OK 03(3.5,Y.1-3), OK 04
(3.5,¥.4,), OK 05 (3.1,¥.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,¥.3,Y.4,Y¥.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), MK

2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,¥.4,Y.8,Y.10, ¥.14))
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NHpopmauma. Buabl n ceonctea nHpopmaumu.

N3mepeHne nHpopmaumn. CogeprkaTenbHbl NOAXOA,.

N3mepeHne nubopmaunmn. AndaBuTHbIN nogxoa.

Mpoueccop v BHYTpeHHAA NamATb MK. OCHOBHbIe XapaKTEPUCTUKM U BUAbI.
BHewHAAa namaTb MK. OCHOBHble XapaKTepUCTUKK 1 BUAbI.

YcTpoiictea BBoAa MHGopmaumm. OCHOBHbIE XapaKTEPUCTUKM U BUADI.
YcTpoiicTa BbiBoAa MHPOPMAUUM. OCHOBHbIE XapaKTEPUCTUKMN U BUAbI.
Knaccudmkauma nporpammHoro obecneyeHus.

MpuknagHoe MO.

Cucrtemtoe M0O.

. OnepaumoHHble cuctembl. HazHaueHue, cocTtas. Mpaduryecknin nHtepdelic.

TekcToBOW peaakTop. HasHauyeHne, OCHOBHbIE BO3MOXHOCTU U GYHKLMMK.

. DNeKTpOHHble Tabaunubl. HazHayeHWe, OCHOBHbIE BO3MOXHOCTU U GYHKLMMU.
. ba3bl gaHHbIX. CucTembl ynpaBneHna 6a3amm gaHHbIX. HazHavyeHMe, BO3MOXKHOCTU U



bYHKUMN.
15. OcHOBHble 3Tanbl PA3BUTUA BbIYUCAUTENbHON TEXHUKU. MHPOpMaTU3auma obuiecTsa.

16. TexHonorum nepepayumn gaHHbIX. KaHanbl nepeaayn AaHHbIX.

17. 3awmta umHPopmaumn. PesepBHOe KoOMMpoBaHWE WHPopmauuun. Cnocobbl 3awmTbl
nHbopmaymm.

18. MoHsaTne «anroputm». CBOMCTBA aIfTOPMUTMaA U €ro UCNONHUTENA.

19. NnHenHbIN anroputm. BaoK-cxema. Mpumepbl anropuTMOB.

20. Anroputmuyeckas CTPYKTypa «BeTBaeHue». Buapl. Baok-cxema. Mpumepbl anroputMmos.

21. Anroputmuyeckas CTpyKTypa «UuKa». Buabl. Baok-cxema. Mpumepbl anroputmos.

22. OcHOBHbIE TUMbl MHPOPMALMOHHBIX Moaenel. TabanyHbie MHPOPMaLMOHHbIE MOAENN.

23. KoaupoBaHue TeKcToBoM MHpopmaumu.

24. KogupoBaHue rpadpuyeckoi MHpopmaumu.

25. UHbopmaLMOHHble pecypcbl ceT MHTEePHET: 3N1eKTPOHHAA NoYTa, TeNEKOMMYHUKALMK,
dannoBble apxmBbl, COUMaNbHbIE CeTU, GOPYMBI.

Kputepumn oLLeHKu:

OLEHKa OT/IMYHO» BbICTABAAETCA CTYAEHTY, €CU CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb U TAYBUHY 3HAHMI NpK
OTBETE Ha MOCTAB/IEHHbIN BONPOC, B TOM YMC/e NOJIyYEHHbIX NPU U3yYeHUN OCHOBHOM M AOMOJHUTENLHOW AUTEPATYpPbI;
TOYHO M MOJIHO UCMO/b3YET HayYHYH TEPMMUHOIOTUIO; UCNOJIb3YEeT B CBOEM OTBETE 3HAHWA, NOJYYEHHbIE NMPU U3YYEHUU
Kypca. besynpeyHo Bnageer MOHATUMHBLIM annapaToM AUCUMMNAUHLI; CTUANMCTUYECKM TPAMOTHO, JIOTMYECKU NPaBUIbHO
M3naraet OTBETbl Ha BONPOChI; AAET UCYEPNbIBAIOLLME OTBETbI Ha AOMNO/IHUTE/IbHbIE BOMPOCHI NpenoaBaTens no Temam,

npeaycMoTpeHHbIM y4ebHOM Nporpammon;

OLLEHKa «XOpOLlOo», eCAn CTYAEHT [AEMOHCTPUPYET CUCTEMHOCTb W FNybuHy 3HaHMA B 06beme yyebHOWN
nporpammel; Bnageetr HeobxoaMMon s OTBETa TEPMUHONOMMEN; MOTYT BbiTb AOMNYLLEHbI HEAOYETLI B ONpeaeneHuu
NOHATUI, NCNPABAEHHbIE CTYAEHTOM CaMOCTOATE/IbHO B NMPOLLECCE OTBETA;

OLeHKA «yA0BJETBOPUTENIbHOY, €CAN CTYAEHT AEMOHCTPUPYET HEAO0CTATOYHO MOoC/ief0BaTe/ibHble 3HAHMA MO
BOMpocam y4ebHON Nporpammbl; MCNOb3YET HAYYHYIO TEPMWMHOOIMIO, HO MOTYT 6bITb gonyuieHbl 1-2 ownbkm B
onpeseneHnUM OCHOBHbIX MNOHATUM, KOTOpble CTyAEHT 3aTPyAHAETCA WCNPaBUTb CaMOCTOATENIbHO; crnocobeH
CaMOCTOATE/IbHO, HO HernyboKo aHann3npoBaTb MaTepuan, NpU HaBOAALLMX BONPOCaXx.

OLEHKa «HeyA0B/eTBOPUTE/IbHO®, €C/IM CTYLAEHT LEMOHCTPUPYET KpaliHe ¢parmMeHTapHble 3HaHWA B pamKax
y4ebHOM NPOrpammbl; He OCO3HaeT CBA3b AAHHOrO MOHATUA, TEOPUM, ABNEHUA C APYTMMU OObEKTAMU OUCLUM/INHGI; He
BNageeT MUHMMANbHO HeobXoAMMOW TEPMUHONOTMEN; AONyCKaeT rpybble normyeckme ownbKM, oTBEYas Ha BOMPOCHI

npenogaBaTtena, KOTopble HE MOXKET NCNPaBUTb CaMOCTOATE/IbHO.

Ouenounoe cpeactro Ne 2
Tembl pedepaton

Pa3nen 1. Boimosinenue pador no npogeccuu 18494 Ciecaps no
KOHTPOJIbHO-U3MEPHUTEIbLHBIM NPUOOPAM U ABTOMATHKH

1. «Bo3aeicTBMA 3IEKTPUYECKOTO TOKA Ha OpPraHn3M YeloBeKa»
(oueHmnBaembie KomneTeHuMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,¥.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,¥.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, Y.4),



OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,v.11), MK.2.2 (0.2, 0.4, 3.3,3.4,3.7-10, 3.12, ¥.3, V.4, ¥.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, ¥.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

2.  «[loTeHUMoOMeTpMYeckme, TEH3OMETPUYECKNEe U TepMoMeTpuyeckue npeobpasosarenm»
(oueHMBaemble KomneteHuun M ux yactm: OK 01(3.3,3.5,3.11, V.1, V.2, V.8,y¥.11), OK 02 (3.1, V.3,
Y.6,Y.7,¥.13), OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, Y.4), OK 06
(3.8, v.2,y.10), OK 07 (3.1, 3.8,y.1,Y4,)Y.10), OK 08 (3.3,y.14), OK 09 (3.14,Yy.10), OK 10
(3.2,3.9,¥.1,¥.3,¥.4,¥.9,¥.16), OK 11 (3.1,3.7,3.14,Y.2,¥.14), NK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, VY.1- 4,
y.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, Y.4, ¥.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14, ¥.5-8, V.10,
y.11, v.15), NK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), NK 3.2 (0.4, 3.1-4,3.8, 3.14, ¥.3,
Y.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,¥.3,¥.4,¥.8.Y.14, ¥.15), MK 3.4 (0.5, 3.3,3.5,3.8, 3.12-14,
Y.4,¥.6,¥.9,¥.10), NK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4,¥Y.6,Y.7,¥.12, ¥.13, ¥.16),MK 4.1 (O.5, 3.1-2, 3.4, 3.7,
3.8,3.10,3.11-13,Y.4,¥.Y.7,¥.12-14,Y.16), NK 4.2 (0.6, 3.5-6, 3.10,3.12- 14, Y .4, ¥.6,Y.7,Y.10, ¥.12-14), MK
4.3(0.6,3.1,3.5,3.6,3.8,3.10,3.12-14, ¥.4,¥.6-9,Y.11,Y.12,Y.15)).

3. «[leHepaTopHble NpeobpaszoBaTeNN CKOPOCTU, YCKOPEHUA, TEMNEPaTYPbI»

(oueHnBaemble KomneTeHuuM U nx dactu: OK 01(3.3,3.5,3.11, v¥.1, ¥V.2, ¥.8,Y.11), OK 02 (3.1, ¥.3, ¥.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, ¥.1-
4,¥.11), MK.2.2 (0.2, 0.4, 3.3,3.4,3.7-10, 3.12, ¥.3, Y.4, ¥.8, ¥.11), NK 2.3 (0.3, 3.8, 3.10-14, Y.5-8,
y.10, v.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, .13, ¥.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,¥.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

4. «IneKTpomMexaHUYEeCcKMe, MarHUTHbIE YCUAUTENNY
(oueHnBaemble KomneTeHuMM u mux dactu: OK 01(3.3,3.5,3.11, ¥.1, v.2, ¥.8,¥.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,V.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, ¥.1-
4,Y.11), MK.2.2 (0.2, 0.4, 3.3,3.4,3.7-10, 3.12, V.3, V.4, ¥.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, .5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,

3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, Y.15), NK 3.4 (0.5,



3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, V.12, ¥.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

5. «lpnmeHeHne cuctem aBTOMaTUYECKOrO YyNpaBAeHNA»
(oueHnBaemble KomneteHumMn U ux vactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), MK.2.2 (0.2, 0.4, 3.3,3.4,3.7-10, 3.12, ¥.3, Y.4, Y.8, ¥.11), NK 2.3 (0.3, 3.8, 3.10-14, Y.5-8,
y.10, .11, ¥.15), K 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, ¥.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-53.8, 3.12-14,Y.3,Y.4,Y.8Y.14, Y.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, .13, Y.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

6. «TepMoaneKkTpuyeckne TepMoMeTpbl (Tepmonapbl)»
(oueHmnBaembie KomneTeHuMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, Y.4,Y.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.14, Y.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

7. «OcHOBHble paKTOPbl, BANAIOLLME HA UCXOA, BO3AENCTBMA TOKa»
(oueHnBaemble kKomneteHuun u nx vyactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,¥.11), OK 02 (3.1, ¥.3,¥.6,Y.7,¥.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,Y.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10,3.12, ¥.3, V.4, ¥.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, .5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14,¥.4,¥.6,Y.9,Y.10), NK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4,Y.6,¥.7,¥.12, ¥.13, ¥.16),



MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), NK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,.15)).

8. «Knaccudukaums namepurtenbHbix Npnbopos»
(oueHnBaembie KomneTeHuMn N mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,¥.11), OK 02 (3.1, ¥.3,Y.6,¥.7,Y.13), OK 03
(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, Y.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10,3.12, ¥.3, Y.4, .8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), K 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-53.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, .6, ¥.7, ¥.12, V.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), NK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

9. «TepmomeTpbl CONPOTMUBIEHUA, TEPMUCTOPbIN
(oueHmnBaembie KomneTeHuMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, .4, ¥.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

10. «PoTO3NEKTPUYECKME MUPOMETPDLIN
(oueHnBaembie KomneTeHuMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, ¥.1-
4,Y.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, ¥.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14, .5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,.6, ¥.8-10), K 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-



14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, Y.4,Y.6-9,Y.11,Y.12,Y.15)).

11. «BTopuyHble npubopbl A4NA KOHTPONA TEMNEPATYPbI»,
(oueHnBaemble KomneteHuMn M mx dactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,¥.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, V.4, ¥.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, V.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,¥.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

12. «Mpunbopbl 4aBNEHUA U PA3PANKEHUA HA YNPYTUX SNEMEHTAX»
(oueHnBaemble KomneteHumMn U mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), [K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), K 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

13. «Tunbl 91EKTPOHHbIX PETYIATOPOBY,
(oueHnBaemble KomneteHuMn U mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),
OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), NK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-

4,Y.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, V.4, .8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, Y.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, ¥.7, ¥.12, V.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), K 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, Y.4,Y.6-9,Y.11,Y.12,Y.15))



14. «YcTtpoiicTBo 1 NnpuHUMn gerctena M3 »
(oueHnBaemble KomneteHuMn U mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), MK.2.2 (0.2, 0.4, 3.3,3.4,3.7-10, 3.12, ¥.3, V.4, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, Y.5-8,
y.10, .11, ¥.15), K 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, Y.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, .13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

15. «ABTOomaTtuyeckue gosatopbl Tvna J14B»
(oueHnBaemble KomneteHuMn U mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,v.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

16. «BalikoBbl Npeobpa3oBaTe/lb YPOBHA»
(oueHmnBaembie KomneTeHuMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, Y.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, ¥.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,)Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

17. «PotameTpbi»



(oueHmnBaembie KomneTeHUMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,¥.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03
(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, ¥.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, .4, Y.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, v.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, ¥.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

18. «Pacxomomepbl nepemMeHHOro nepenaaa AaBaeHnm»
(oueHnBaemble KomneteHumMn u ux vactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,¥.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), MK.2.2 (0.2, 0.4,3.3,3.4,3.7-10, 3.12, ¥.3, V.4, V.8, V.11), NK 2.3 (0.3, 3.8, 3.10-14, Y.5-8,

y.10, v.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), NK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-53.8, 3.12-14,Y.3,Y.4,Y.8Y.14, Y.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, Y.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

19. «MHAYKUMOHHbIE pacxoAoMepbl»
(oueHnBaemble KomneTeHumn u ux dactu OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,v.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, V.4, V.8, V.11), K 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, v.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

20. «YnbTpa3ByKOBble PaCcX04OMEpPbI»
(oueHnBaemble KomneteHumMn U mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, Y.4),



OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,Y.11), MK.2.2 (0.2, 0.4, 3.3,3.4,3.7-10, 3.12, V.3, V.4, ¥.8, V.11), MK 2.3 (0.3, 3.8, 3.10-14, ¥.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, .6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,)Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

21. «TpeboBaHMA 1 NpaBuUaa YCTAHOBKU Pa3ae/ITe/NbHbIX COCYA0B, BTOPUYHbIX Npnbopos
NPErynaTopos»
(oueHmnBaembie KomneTeHuMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,¥.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, Y.4,Y.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

22. «YCTAHOBKY M HanagKa NMPOMETPOB U3NTYYEHUA»
(oueHmnBaembie KomneTeHUMn M mnx yactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, ¥.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4,3.7-10, 3.12, ¥.3, .4, .8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, v.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, ¥.3, V.4, ¥.9-11), NK 3.3 (0.6, 3.1-53.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, Y.15), NK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

23. «PeMOHT 3nemMeHTOB aBTOMaTUKU, UCMONHUTEbHbIX MEXaHU3MOB»
(oueHmnBaembie KomneTeHUMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y¥.3, Y.4),



OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,Y.11), MK.2.2 (0.2, 0.4, 3.3,3.4,3.7-10, 3.12, V.3, V.4, ¥.8, V.11), MK 2.3 (0.3, 3.8, 3.10-14, ¥.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, ¥.7, V.12, ¥.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

24. «[peobpa3oBaTesn 4acToTbl, Ha3HaYEHWE, TUMbIY»
(oueHmnBaembie KomneTeHuMn M mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1, ¥.3,Y.6,¥.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10

(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4,3.7-10,3.12, ¥.3, Y.4,¥.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, Y.4,Y.6-9,Y.11,Y.12,Y.15)).

Pasnen 2. [IporpammMupoBaHue MUKPOKOHTPOJLJIEPOB
1. «WcTopua cospganuna moayna Arduino»
(oueHnBaembie KomneteHunM n mx Yactn: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, Y.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10, 3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, Y.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.14)).

2. «[onesHble ynpouweHua B moayne Arduino»
(oueHnBaemble KomneTeHuun U nx yactm: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, Y.4,Y.8,Y.10, Y.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.14)).



3. «Tunbl 3N1EKTPOHHbIX PErYIATOPOBY
(oueHnBaemble KomneTeHuuM n ux yactm: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, V.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,V¥.4,Y.8,¥.10, ¥.14)).

4. «[lMepepaya AaHHbIX N3 moayna Arduino Ha KomnbloTepP»
(oueHnBaemble KomneTeHUMU M ux Yactn: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04
(3.5,¥.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y¥.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,¥.4,Y.8,Y.10, ¥.14)).

5. «[naTbl Arduino 0cO6EHHOCTU M BO3MOXKHOCTU»
(oueHnBaemble KomneTeHUMU M nx Yactn: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04
(3.5,¥.4,), OK 05 (3.1,¥.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, V.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10, 3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, Y.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.14)).

KpuTepum oueHKu:

OLeHKA KOTIMYHO» BbICTABAAETCA CTYAEHTY, KOTOPbLIA NPeacTaBua COBCTBEHHYHO TOUKY 3PEHMA MPU PACKPbITUM
Tembl pedepaTa, YCBOMBLUMA OCHOBHYIO M 3HAKOMbIA C AOMNOAHUTENbHON AUTEPATYpPOM, PEeKOMeHAO0BAHHOM
nporpammoii. Kak npaBuio, oueHKa "oT/iiM4yHO" BbiCTaBAAETCA CTYAEHTaM, YCBOMBLUMM B3aMMOCBA3b OCHOBHbIX MOHATUM
OVUCUMNAMHBI M UX 3HaHMW Ans npuobpetaemon crneuuanbHOCTM, NPOABMBLUMM TBOPYECKME CnocobHOCTM B

NOHUMAHUN, N3NOXKEHUNN NCMOZTb30BAHUN yqe6Ho—nporpaMMHoro maTtepuana,

OLeHKA «XOPOLLO» BbICTaBNAETCA CTYAEHTY, KOTOPbIN NpeacTaBuU/l COOCTBEHHYIO TOUKY 3PEHUA NPU PACKPbITUM
Tembl pedepaTa, YCBOMBLUMA OCHOBHYHD W 3HAKOMbIM C AONOJHUTENbHOW NIUTEPATypoi, PEKOMEHZ0BaHHOWM
NpPorpammoin.

OLeHKa «yZOB/NETBOPUTENIbHO», €C/IU CTYAEHT He B MOJHOM Obbeme W3oXUA Temy pedepata, He JaHa
aprymeHTauMsa CBOEro MHeHMa no Teme pedepaTa, 3HAKOMbIA C OCHOBHOW AUTEpaTypoli, peKomMeHOBaHHOM
nporpammoi;

OUEHKa «Heyno0B/IeTBOPUTE/NIbHO», €C/NN CTYAEHT, He PacKpbin Temy pedepaTa, maTepuan M3N0KeH He B
nosiHOM o6beme, He UCMO/Ib30BaHa AOMOJIHUTENIbHYIO INTEPATYPY, PEKOMEHA0BAHHOW MPOrPaMmOli.

Ouenounoe cpeacto Ne3



Tema mokIIaI0B, COOOIIEHUH

Pa3znea 1. Boinosinenue padot no npogeccun 18494 Caecapsn nmo
KOHTPOJIbHO-U3MEPHUTEILHBIM NPUOOPAM U ABTOMATUKH

1. «JoMmKHOCTHblE NHCTPYKUUK cnecaps KUM»
(oueHnBaemble KomneteHumMn U mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.8,Y.11), OK 02 (3.1, ¥.3,Y.6,Y.7,Y.13), OK 03

(3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),

OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.1-
4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4,3.7-10, 3.12, ¥.3, Y.4, Y.8, ¥.11), NK 2.3 (0.3, 3.8, 3.10-14, Y.5-8,
y.10, .11, ¥.15), K 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8Y.14, Y.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, .13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.V.7,Y.12-14,Y.16), 1K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

2. «TexHMKa 6e30MacHOCTU 1 OXpaHa TPYyAa NP BbINONHEHUM CAecapHbIX paboT»
(oueHnMBaemblie KomneTeHuMn M Mx yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,
Y.3, ¥.6,Y.7,Y.13), OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, Y.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, Y.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), 1K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

3. «[lepBas nomoulb NOCTPaAABLUMM OT INEKTPUYECKOrO TOKa»
(oueHnBaemble KomneteHUMn U ux yactu: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, V¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8, .10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),

nK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y .4, ¥.V.7,¥.12-14,Y.16), NK 4.2 (0.6, 3.5-6, 3.10,3.12-



14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

4. «Kputepum Bo3aenCcTBMA 31EKTPUYECKOTO TOKa»
(oueHnBaemble KomneteHuMn U nx yactu: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

5. «Mepbl 3aWNUTbl OT NOPArKEHMA SINEKTPUYECKMM TOKOM»
(oueHnBaemble KomneteHUMn U Ux yactu: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, V¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), K.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

6. «Bo3pencTeme aNeKTPOMArHUTHbIX NONEM Ha YeloBEKA»
(oueHnBaemble KomneTeHUMn U nx yactm: OK 01(3.3,3.5,3.11, V.1, v.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14,
Y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, .4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, .4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,¥.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y .15)).



7. «[lpaBwusa N0/Ib30BaHMA 3aWMUTHBIMW CPEACTBAMMY
(oueHnBaemble KomneteHuMn n nx yactn: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, V¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14,
Y.5-8, V.10, .11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, .4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), NK 3.5 (0.5, 3.3-5,3.8,3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, ¥.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), 1K 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,¥.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y .15)).

8. «XapaKTepuCTUKa eMKOCTHbIX NpeobpasoBaTenem»
(oueHnBaemble KomneTteHUMN U Ux yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, Y.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, .7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

9.  «DNEeKTPOHHbIE YyCUAUTENU»
(oueHnBaemble KomneTeHuMn 1 nx yactu: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y¥.11), OK 02 (3.1,Y.3, V¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,y.11), K.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,¥Y.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

10. «PaumoHanbHble nupomeTtpbl PAMUP»



(oueHnBaemble KomneteHuMN U Ux Yactn: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14,

Yy.5-8,V.10, .11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, .7, ¥.12, V.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, V.4,Y.6-9,Y.11,Y.12,.15)).

11. «TexHMKa 6€30MacHOCTM NPU KOHTPO/IE N PErYAMPOBaHUN TEMNEPATYPbI»
(oueHnBaemble KomneTteHUMN U Ux yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), 1K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y.4, V.8, ¥.11), 1K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, ¥.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, ¥.7, V.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

12. «XungKocTHble Nnprubopbl 4aBNEHUAN»
(oueHnBaemble KomneTeHUuMn n ux Yactm: OK 01(3.3,3.5,3.11, v.1, ¥.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), 1K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, Y.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,

y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, .4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, .6, ¥.7, ¥.12, V.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

13. «TennoBble, MIOHN3ALUMOHHbIE U INEKTPO-Pa3paaHbIe BaKYYMMETPbIY,



(oueHnBaemble KomneTeHuMM 1 nx Yactn: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,

Y.5-8, V.10, .11, ¥.15), K 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

14. «'mapocTaTUYeCKnii YypoBHEMEPY
(oueHnBaemble KomneTteHUMN U Ux yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, Y.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

15. «Pacxopomepbl NOCTOSAHHOTO Nepenaaa AaBAeHua»
(oueHnBaembie KomneTteHuMn n ux Yactm: OK 01(3.3,3.5,3.11, ¥.1, V.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, ¥.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, V.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), 1K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

16. «TepMOMarHuTHble ra3oaHanmn3aTopbl»



(oueHnBaemble KomneTeHuUMn U nx yactm: OK 01(3.3,3.5,3.11, V.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14,
Y.5-8, V.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

17. «EQWHULBI UBMEPEHUA KOHLEHTPALMNY
(oueHnBaemble KomneTteHUMN U Ux yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,
y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,¥.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,

y.1-4, ¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, V.11), MK 2.3 (0.3, 3.8, 3.10-14,

y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,3.8,3.14, V.3, Y.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, Y.6, ¥.7, ¥.12, V.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), 1K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, Y.4,Y.6-9,Y.11,Y.12,Y.15)).

18. «KOHTpPOb BAAXKHOCTM CbINyYMX MATEPMANOBY
(oueHnBaemble KomneteHuMn U nx yactm: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,
Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

19. «YCcTaHOBKY CTaHAAPTHbIX CYKAIOLLNX YCTPOMUCTB»
(oueHnBaemble KomneteHuMn U mux yactm: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, V¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,¥.14),0K 05 (3.4,3.9,Y.3,



y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,

y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,

3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, ¥.7, V.12, ¥.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

20. «Cxembl COEANHUTENBHbIX IMHUI NPU U3MEPEHUN pacxoda ANdMaHOMETPaMU»
(oueHnMBaemble KomneTeHUMM M Mx yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,
Y.3, ¥.6,¥.7,¥.13), OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y.4, V.8, ¥.11), 1K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

21. «Cxembl N3mepeHuA YPOBHA arpecCcMBHbIX XKUAKOCTEN»
(oueHnBaemble KomneTteHUMN U Ux yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,

y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-



4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, .4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, .7, V.12, .13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), [K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

22. «be3onacHble meToapbl TPyAa NP NPOU3BOACTBE MOHTAXKHbIX U HaNaA04YHbIX PaboT»
(oueHMBaemblie KomneteHuuM n mx yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1, V.3,
Y.6,Y.7,¥.13), OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3, V.4),0K
06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,¥.1,Y.3,Y.4,¥.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), NK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, ¥.1-4,
y.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, V.4, V.8, ¥.11), NK 2.3 (0.3, 3.8, 3.10-14, ¥.5-8,Y.10,
y.11, ¥.15), NK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), NK 3.2 (0.4, 3.1-4,3.8,3.14, V.3,
Y.4,¥.9-11), K 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, ¥.15), K 3.4 (0.5,3.3,3.5,3.8, 3.12-14,
Y.4,¥.6,¥.9,¥.10), NK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, ¥.7,¥.12, V.13, ¥.16),MK 4.1 (0.5, 3.1-2, 3.4,
3.7,3.8,3.10, 3.11-13,Y.4, Y.Y.7,¥.12-14,¥.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-14,Y.4,Y.6,Y.7,Y.10, ¥.12-
14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, V.4,Y.6-9,Y.11,Y.12,Y.15)).

23. «PemoHT npnbopoB namepeHns gaBneHma»
(oueHnBaemble KomneTeHUuMn n ux Yactn: OK 01(3.3,3.5,3.11, v.1, ¥.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,)¥.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

Pa3znean 2. IlporpammupoBane MUKPOKOHTPOJLIEPOB
1. «Twnbl, HA3Ha4YeHNEe KOHTPONNEPOB»
(oueHnBaemble KomneTeHuun n nx yactm: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,¥.4,9¥.8,Y.10, ¥.14)).

2.  «fA3bIKM NPOrPaMMMUPOBAHUAY
(oueHnBaemble KomneTeHUMM U nx Yyactu: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03 (3.5,Y.1-3), OK 04 (3.5,Y.4,),

OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10), OK 08

(3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK 2.1



(0.1, 3.1,3.10,3.12, V.14, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,¥.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,¥.4,Y.8,Y.10, ¥.14)).

3. «CneunanbHble npunoxeHna moayna Arduino IDE»
(oueHnBaemble KomneTeHUMU M ux Yactn: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10, 3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.14)).

4. «YcTaHoBOYHble nakeTbl ans Windowce»
(oueHnBaemble KomneTeHUMU M mx vactn: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, Y¥.3), OK 03(3.5,Y.1-3), OK 04
(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, V.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,V¥.4,Y.8,¥.10, ¥.14)).

5. «fA3bIku Arduino»
(oueHnBaemble KomneTeHUMU M mx Yactu: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK

2.1 (0.1, 3.1,3.10,3.12, V.1-4, Y.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, V.4,¥.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,¥.4,9¥.8,Y.10, ¥.14)).

6. «Bbibop COM nopTa B HAaCTPOMKAX NPOrpaMmbl»
(oueHnBaemble KomneTeHuun n nx yactm: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,Y.4,Y.8,¥.10, ¥.14)).

Kputepumn oueHku:

OLEHKa «OT/INYHO» CTAaBUTCA, eC/n: coobLleHne coaepsKaTesibHO M COOTBETCTBYET TeME 3aHATUA,COAEPIKUT
aKTyanbHYy MHbOPMaLMIO 1 BbiBoAbl. CoobLieHME BbINOAHEHO FPaMOTHO;

OLEeHKa «XopoLwo» CTaBUTCA, eC/in: COO6LLI,EHVIE COOTBETCTBYET TEME 3aHATUA. MHd)OpMaLI,VIFl,I'Ipe,D,CTaBIIEHHaﬂ B
C006|J.I,EHMM He COBCEM aKTya/ibHa. COO6LLI,EHME BbIMOJIHEHO rPAaMOTHO,



OLeHKa «yaoBNeTBoOpuUTENbHO» CTaBuTCA, ecnu: COO6LLI,€‘HVI€‘ He coaepKartenbHo, HO

cooTBeTcTBYyeT TeMe 3aHATUA. CoobLieHne BbINOHEHO KPaTKO U HEBPEKHO;
oLEHKa «YA0BNETBOPUTEIbHO» CTaBUTCA, ecnu: coobuieHune He cooTBeTcTByeT

«YA0BNETBOPUTE/IbHO Y.

Ouenounoe cpeactro Ned

MpumepHbIA NepeyeHb BONPOCOB ANA YCTHOrO onpoca

Pa3znea 1. Boinosinenue padot no npogeccun 18494 Caecapp no
KOHTPOJIbHO-U3MEPHUTEIbLHBIM NPHOOPaM M aBTOMATHKH
(oueHnBaemble KomneTeHuMn 1 nx yactu: OK 01(3.3,3.5,3.11, v.1, ¥.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
Y.5-8,V.10,Y.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, ¥.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.V.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

1. KocBeHHOe MamepeHue - ...
2. Kakaa 13 HUXKenepeuyucneHHbIX eAnHUL, U3SMEPEHUI HE ABNAETCA OCHOBHOW eANHULEN
namepeHma M ex AyHapoaHOW cucTemb eauHuuy CA.

3. 0O6pasuoBoe cpeacTBo MU3MEPEHMUS:...

4. YTOo TaKoe K/jacc TOYHOCTU cpeacTts usamepenus (CU)?

5. J1OCTOMHCTBA yNbTPa3BYKOBbIX U aKYCTUYECKUX YPOBHEMEPOB B TOM....

6. Haubonbwasa TOYHOCTb  M3MEpeHMA Temnepatypbl TEPMOMETPOM
CONPOTUB/IEHNAA0CTUTAETCA MPU:...
7. Kakue npmbopbl UCNONL3YIOT ANA U3MEPEHUS MaJiblX N3ObITOYHbIX AaBAEHUN U
pa3pAKEHNN (A0 HECKONbKKX KIMa)?

8.  DNeKTpoMarHWTHbIN Pacxo40MeEpP HE CMOXKET 0becnevynTb M3MepeHme pacxoaa:...
9. Mpu nogbeme nonnaBka NPOXOAHOM 33a30p MEXAY MEPUTENbHOW MOBEPXHOCTbID KOHycCa
MKPOMKOW NonaaBKa yBe/IMYMBAETCS, NPM 3TOM nepenas AaBAeHUA Ha NonnaBKe...

10. MpuHUKUN AeNcTBUA TEH30PE3UCTOPA OCHOBAH Ha:...

11. Bapuauma - 3To ...

12. 3TanoHsbl - KONUMU:...

13. 3HayeHMe UCTUHHOE - 3TO...

14. MpuHUKMN AEACTBUA KUAKOCTHOINO OOBEMHOIO CHETYMKA OCHOBAH Ha:...
15. Kog cuctembl Koamdukauum, nNpuMeHsemblii ans  o0603HaYeHMs CTeMNeHW 3alWuThbl,
obecneumnBatowmx 060/I0MKOM, OT A0CTYyNa K OMNacHbIM YacTam, MNonafaHWs BHELHWUX TBepAablX



npeAmMeToB, BOAbl, a TaKXKe ANsA NpenocTaB/feHns A0NOJHUTENbHON MHPOPMaLMKM, CBS3AaHHOW C TaKoM
3alMTON, 0603HAYaETCA CUMBOJIOM:...

16. NMpuHumn aencTena HyMKOBOro ypoBHeMepa OCHOBAH Ha:...

17. MpuHUMN AeACTBUA TMAPOCTaTUYECKOrO YpOBHEMEPA OCHOBAH Ha:...

18. MpuHUMN AeicTBMA NONNABKOBOrO ypoBHEMEPA OCHOBAH Ha:..

19. MaHomeTp npegHa3Ha4vyeH Ana usmepeHus...

20. OnvHa npamoro y4yacTKa nepez 1 nocae poTameTpa A01KHa ObITb He MeHee...

21. Mo BuAay wWKan npnbopsl 6biBaALOT...

22. KenbBWH ABNAETCA eAMHULEN U3MepeHns?

23. B 3aBMCMMOCTM OT NpUHUMNA AeNcTBUA Npeobpa3oBaTena pacxoaa AaHHble pacxoLomepbl
noApasaenstoTca Ha cnegytowme rpynnol...

24. JononHutenbHoe OyKBeHHOe 0603HayeHMe AUCTAHUMOHHOM nepepayn, OTparKaroLmig
dYHKLMOHaNbHbIE NPU3HAKM NPUBOPOB:...

25. Kakoit ypoBHeEMeEp MCMNONb3yeT ANA U3MEepPeHUa, NPUHLMUN AEeACTBMA KOTOPOro OCHOBAaH Ha
Pa3NMUYNM AUINEKTPUYECKON NPOHULLAEMOCTM KUAKOCTM M BO3ayXa?

26. KaKoro Bunaa cy»<atoLiuX yCTPOCTB He bbiBaeT?

27. KoapduumneHT nepenaumn, aTo:...

28. BesoTKkasHoCTb, 3TO:...

29. Hapge»KHocCTb, 3T0:...

30. CpeactBa namepeHuii no cnocoby otcyeTta AeNsaTcs:...

31. Yto TaKoe uamepeHme?

32. Kakon M3 HUKE NnepeymcneHHbIX MNepBUYHbLIX LATYMKOB OTHOCUTCA K TUMY aKTUBHbIX
npeobpasoBartenei?

33. OTHOCUTeNbHaA NOTrPeLHOCTb CPeaCTBA U3MEPEHUA — ...

34. B cucteme Cu 3a eauHULY AaBAEHUA NPUHAT -

35. Mpubopbl s nsmepeHna n3bbITOYHOTO AABAEHUA U BAaKyyMa - 3TO ...

36. KaKyto TemnepaTypy MOXKHO U3MEPUTb PTYTHbIM TEPMOMETPOM?

37. Onausmepenuna T.3.4.C. B KOMNNEKTAX TEPMOI/IEKTPUYECKUX TEPMOMETPOB NPUMEHALOT-...

38. Yto TaKoe pacxoa? (onpeaeneHue)

39. Ha Kakom npuHUMNEe OCHOBaH MeToh, M3MepeHWs MOCTOSHHOrO nepenaga AasB/eHuA
npubopoBANA U3IMEPEHUA pacxoda U KoanyecTea ?

40. INeKTPOHHbIN 610K YNbTPa3BYKOBbIX M aKYCTUYECKUX YPOBHEMEPOB CAYKUT ANA - ...

41. OTyYero cywecTBeHHO 3aBUCUT M3MEHEHME NAOTHOCTU }KULKOCTU?

42. BTOpUYHble NPNBOPbLI MOTYT BbITh:...

43, K kakomy Tuny npeobpasosaTtesieil USMepPAeMOi Be/IMYMHbI OTHOCUTCA Tepmonapa?

44. B wusmeputenoHom uenn o0ObIMHO NPUMEHSOT Tpu crnocoba CBA3U  MEPBUYHOrO
npeobpasoBaTtena c nocnegHUM U3MepuTenbHbiM NnpeobpasoBaTenem, Kakme?

45. Y10 ABNAETCA ypaBHOBELWMBAOWEN BHELWHEW CUNOM, AENCTBYIOWENW Ha NnopleHb, B
rpy3onopLiHeBbIX Npnbopax?

46. [encTBME MaHOMETPUYECKMX TEPMOMETPOB OCHOBAHO Ha:...
47. KonunuyecTBo BeLLecTBa, NpoTeKatoLLee Yepes gaHHOe cedeHne TpybonpoBoaa MOXKHO
N3MepATh:...

48. MpuHUMN AEeNCTBUA YNbTPA3BYKOBbIX PACXOLOMEPOB OCHOBAH Ha:...

49. NpuHUKUN AeNCcTBUA EMKOCTHbIX YPOBHEMEPOB OCHOBAH Ha ...

50. MpuHUMN PabOoTbl INEKTPOMArHUTHbBIX PACXO40MEPOB OCHOBAH Ha:

51. MpuHUMN AercTBMA pacxoAoMepa NepeMeHHOro nepenasa AaBieHMA OCHOBAH HAa U3MEPEHUN:

52. AnAa usmepeHus gasaeHna aTMmocPepHOro Bo3ayxa NPUMEHAITCA...

53. TorpewHocTM U3MepeHnn KnaccupumumpyoTcs:...

54. OnddepeHumanbHbie MaHOMETPbI — 3TO...

55. Mo BuAay NoKasaHui usmeputenoHble NpMbopbl AENATCA Ha...



56. Kakoe 3HayeHMe Knacca TOYHOCTM  CPeAcTB  U3MEPEHMA He BXOAWMT B TUMOBOW pAaf
NnorpeLwHocTeN, NPUCcBanBaemMbIx cpeacTBam UsmepeHmna?

57. MpuHUMN AeACTBUA KMUAKOCTHbIX MAHOMETPOB OCHOBAH Ha...

58. MpuBeaeHHaA NOrpeLwHoOCTb CPeACTBA U3IMEPEHUA — 3TO:...
59. [encrBue KakMx TEPMOMETPOB OCHOBAHO Ha M3MepeHUn fasneHuA paboyero BewecTsa,
3aK/IIO4YEHHOTO B EMKOCTb MOCTOAHHOIrO 06BbEMA, NPU U3MEHEHUWN ero TemnepaTypbl?

60. dPunsnyeckan BennUmMHa ...

61. NamepeHne TemnepaTypbl NO 3NEKTPUYECKOMY COMPOTUBAEHUIO TEN1 OCHOBAHO Ha:

62. CUrHanmMsaTopbl 40B3PbIBOONACHbLIX KOHLEHTPALUMNA:

63. CuctemaTUyecKmne NorpeLHoCTy:

64. Kakuutaertca abbpesnatypa ICM?

65. KaKkune BTOpMYHble NPUBOPbI UCNONb3YIOTCA C TEPMOMETPaMU CONPOTUBAEHMUS...
66. B 3aBMCMMOCTM OT NPUHATOrO MEeToAa U3MepeHUa NpPUbopbl ANA N3MEPEHUA pacxoaa U
KONM4YecTBa NoApPa3aAenaTca Ha:...

67. Mpubopbl NA U3MEPEHNN YPOBHSA AENATCA Ha...

68. O6wumu ceoricteamum ACP siBnstoTcA...

69. 3azemneHue - 370 ...
70. MocnepoBaTenbHOCTb  NpoBegeHMA  TexHUMYEeCcKMx  meponpuatmin  obecneymBatowmx
H6e3onacHOCTb paboT B aneKkTpoycTaHoBKax 40 1000 B co cHATMEM HanpAaXKeHus: ...

71. [OanTte onpeaeneHue Hapaaa.

72. KaKkue cpencTBa M3MepeHUn OTHOCATCA K MHAMKATOPamM?
73. TpebyeTca nn ycTaHOBKa 3arnywku (NnpobKka) Ha cBo6OAHOM KOHLUE MMMY/IbCHON TPYyOKu
nocne gemoHTaxa npubopa?
74. B Kakux mectax MoxKeT OblTb YCTaHOBJEH MaHOMeETp Ha cocyge, paboTatowem nos
JasneHnem?

75. Kak noatBeprkpaeTca NnoBepKa CpeacTs M3MepeHnin?

76. KaK gonHa ycTaHaB/AMBaTbCA 3alUMTHAA MMAb3a AN1A AaTYMKa TemnepaTypbl B Tpybonposoa;:

77. Moaynn aHanorosoro BBoAa NPUHMMAKOT CUTHA:

78. Y70 TaKoe KannbposKa npmbopa?

79. YT10 Takoe MyNbTUMETP?

80. [na Kakux uenen NPUMEHAIOTCSA SKPAaHMPOBAHHbIE Kabenn B CUrHaNbHbIX Lenax?

81. 3akoH Oma Ansa yyacTtka uenwu

82. MpuHUMN aencTBuA Tepmonap.

83. TepmoaneKkTpmyeckmin npeobpasoBaTe/ib 3T0?
84. KaK W3MeHWUTCA OMMYEecKoe COMpPOTUBAEHME TEepMOMeEeTpPa COMPOTUBAEHUA  NpU
yBe/IMYEeHUN TeMnepaTypbl M3mMepseMoi cpeapl?
85. Hanbonbwana TOYHOCTb WM3MeEpeHMAa TemnepaTypbl TEPMOMETPOM COMPOTUBAEHUSA
AO0CTUraeTca npu...

86. [daTuMk abCcoONOTHOro AaBneHMA Ha nycton Tpybe nokaxkeT gasneHue

87. Tpyba BeHTypu 3TO YyCTPOMCTBO ANA M3MEpPEHMUA...
88. AtmocdepHoe (Patm), abcontoTHoe (Pabc) M m3bbiTouHoe (Pv36) AaBneHUs cBA3aHbI
cneayoweit 3aBUCUMOCTbIO...

89. BTopuuHbIi Npubop AoaKeH obecneuymBaTb NUTaHME MOAKAKOYEHHOIO K HEMY MO
ABYXNPOBOAHOM CxeMe AaTyMKa B Cay4vae, ecnu...

90. TpexxomoBble BEHTUAM MUCMONb3YIOTCA NPU MOHTAXe.

91. BbIxogHOW curHan Tepmonapbl M3MepAeTca B...

92. YKaute ycnoBHoe rpaduyeckoe o0603HayeHMe pacxomomepa.

93. YKa)kute npaBu/ibHOE BKIKOYEHWE AMOLO0B B BbINPAMUTENbHbIA MOCT

94. YKaxute ycnoBHoe rpadpuyeckoe o603HayYeHWe [aT4YMKA YPOBHS.

95. U36bITOUHOE AaBaeHUe 3TO:..



96. HeucnpaBHoCTb (NprMbOpPOB, CPeACTB aBTOMATUKU, TENEMEXAHUKM):...
97. Nornyeckasa cxema MOKeT 6bITb peasin3oBaHa Ha:...
98. Kak nogpasaenstoTca NoOMeLLeHMA B OTHOLEHWUM ONACHOCTM MNOPAXKEHUA INEKTPUYECKUM

TOKOM?
99. B 3/1eKTpoTeXHUKE eaNHULLEN N3MEPEHMA UHAYKTUBHOCTHU
asnaeTca?100.EaMHMLBI U3MEPEHUNA SINEKTPUYECKON EMKOCTH

Pasnen 2. IlporpammupoBaHue MUKPOKOHTPOJLJIEPOB.
(oueHnBaemble KomneTeHUMU M ux Yactn: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04

(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, ¥.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.14)).

1. XapaKtepuctuka moayns Arduino.

2. Mouyemy ctan nonynapeH moayna Arduino?

3. Xapaktepuctmka moayna Arduino UNO.

4. [0aTb XapaKTePUCTUKY HYMepaLWa IMHUIA BBOAA-BbIBOAA.

5. XapaKTepuCcTUKa KoOMaHzA NUTaHua «Power».

6. MepeuncanTb A3bIKM NPOrPAaMMUPOBAHUSA.

7. [aTb XapaKTEPUCTUKY CXeM PacnonoxKeHua moaynsa Arduino.
8. [1nA yero Hy>KHO cneLManbHOEe NPUNOXKeHME?

9. KomaHgab! Aa3bika Arduino.

10. dyHKUMKM 53bIKa Arduino.

11. HasHayeHne GyHKUMOHANBHBIX CXeM.

12 Y70 copepKnUT BHYTpEeHHAA BubamoTeka?

13. XapaKkTepmcTMKa OCHOBHOIO OKHa cpeabl pa3paboTku.

14. O6bACHUTL MeTOAMKY BbliDOpa TMNA ncnonb3yemoit naatbl Arduino.
15. NepeuncnnTb BapmaHTbl ycTaHOBKM nakeToB Windows.

KpuTepum oueHKu:

OLEHKa «OT/IMYHO» BbICTAaBAAETCA CTYAEHTY, €CAU CTYAEHT AeMOHCTPUPYET CUCTEMHOCTb U T1YyBMHY 3HaHWU, B
TOM YMC/e NOYYEHHbIX NPU U3YYEHUN OCHOBHOM W AOMNOJHUTENbHON NTEPATYpPbl; TOYHO M MNOJHO UCMNOJIb3YET Hay4YHYHo
TEPMMUHONOTNIO; UCNONb3YeT B CBOEM OTBETE 3HAHWA, MOJIydeHHble MNPU U3y4eHUM Kypca. besynpeuHo Bnageet
MOHATUMHBIM annNapaTom AUCUMNIMHbI; CTUANCTUYECKM TPAMOTHO, OTMYECKU NPaBUIbHO M3NaraeT OTBETbI Ha BONPOCHI;
JaeT McyepnbliBaloLLMe OTBETbI HA JOMONHUTE/IbHbIE BONPOCH! NpenoaasaTtens no Temam, nNpeaycMoTpeHHbIM yuyebHoM
nporpammor;

OLLEHKA «XOpOLIO», eCAuM CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb W FAybuHYy 3HaHWiA B 0bbeme ydebHOWM
nporpammel; Blageet HeobxoaMMoON s OTBETA TEPMUHONOIMEN; MOTYT BbiTb AONYLEHbI HELOYETLI B ONpeaeneHum
NOHATUIA, UCNPaBAEHHbIE CTYAEHTOM CaMOCTOATE/IbHO B NpoL,ecce OTBETa;

OLEHKa «YyAOBNETBOPUTENBHOY», €CAN CTYAEHT AEMOHCTPUPYET HEeAOCTaTOYHO Noc/eAoBaTesibHble 3HaHWUA Mo
BOMNpocam y4yebHOlM MNporpaMmbl; MUCMOAb3YET HayyHYH TEPMWMHOOMMIO, HO MOTYT 6biTb AonyweHbl 1-2 owubKM B
onpeaeneHnM OCHOBHbIX MOHATUIA, KOTOpble CTYAEHT 3aTPyAHAETCA WCNpaBWUTb CaMOCTOATENIbHO; cnocobeH
CaMOCTOAITe/IbHO, HO HernyboKo aHaNN3MPOBaTh MaTepua, Npu HaBOAALLMX BONPOCAX.



OLlEeHKa «HeyAoB/IeTBOPUTENLHOY, €C/IU CTYAEHT AEMOHCTPUPYeT KpaliHe ¢parmeHTapHble 3HaHMA B paMKax
y4ebHOol Nporpammbl; He OCO3HaEeT CBA3b AAHHOTO MOHATUA, TEOPUM, ABNAEHUA C APYrMMU 06bEKTaMU AUCLMMINHBI, He
B/lafleeT MMHUMANAbHO HeobXxoAMMOM TEPMUHONOTMEN; AOMYCKAEeT rpybble nornyeckne olwmnbKM, OoTBEYasa Ha BOMPOCHI
npenoaaBaTensi, KOTOPbIE HE MOXKET UCMPABUTb CAMOCTOATE/IbHO.

Ouenounoe cpeactBo Nes

MpumepHbIi NnepeyeHb BONPOCOB A4/18 NMCbMEHHOr0 onpoca

Pa3znea 1. Boinosinenue padot no npogeccun 18494 Caecapsn nmo
KOHTPOJIbHO-U3MEPHUTEIbLHBbIM NPUOOPAM M ABTOMATHKH.
(oueHnBaemblie KomneTeHUuMn K ux vyactn: OK 01(3.3,3.5,3.11, v.1, v.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, Y.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
Y.5-8, V.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14,¥.3, ¥.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, ¥.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, ¥.7, ¥.12, ¥.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), K 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, V.4,Y.6-9,Y.11,Y.12,Y.15)).

1. Npwubopbl A U3MEPEHNA pa3perKeHNA, MeCTO UX YCTaHOBKN U

nopALOKNPOBEPKH.

2. 06A3aHHOCTM ciecapeit No 06CNYKUBAHWUIO KOHTPOIbHO-U3MEPUTE/IbHBIX NPUB0oPOB
MaBTOMATUKMU.

3.  YCTpOWCTBO TEXHUYECKUX MAHOMETPOB U TPeBOBaHMA K HUM.

4. TloBepKa KOHTPONbHO-U3MepPUTENbHbIX NPUbopos. CPOKK ee NpoBeaEeHUA.

5. TpepoxpaHUTenbHO-3anopHble KAanaHbl. Ha3HavyeHne, yCTPOMCTBO, HACTPOWMKA,
NPUHUMNPa6OTLI.

6. CpoOKM TeKyLLero pemoHTa 1 coctaB paboT npu obcnyKMBaHMM aBTOMATUKKM, Be3onacHOCTH.

7. CpOKM TEeKyLLEero pemMoHTa U cocTaB paboT npu 0b6cnyKMBaHUN aBTOMATUKN PEryIMpOBaHUA.

8. Perynatopbl gaBaeHuA rasa.

9. HasHauyeHue 1 mecTa yCTaHOBKM NPOAYBOYHbIX TPybonpoBoaos.

10. MecTa yCTaHOBKM 33a4BU}KEK C 3/IEKTPONPUBOAAMM B KOTE/IbHOM U 06BA3Ke KOTAa.

11. Npunbopsbl yyeTa rasa, Ux yCTPOMCTBO M 3KCNyaTauma.

12. Cpoku, nepuon NnoBEPKM MaHOMETPOB, ra30aHaIN3aToOPOB..

13. Mpunbopbl ANa n3mepeHna AaBaeHUA, NOPAJOK U CPOKU UX MPOBEPKU.

14. HasHauyeHwue, NnpuHLUMN paboTbl ra3oaHanmnsaTopa tmna MH.

15. Mepbl 6e3o0nacHOCTM Npu 3ameHe anadparmbl pacxogomepa.

16. Kakue TpeboBaHua npegbasnaoTca K npubopam KUM. YcTpoiicTBo NpyKMHHOTO
MaHomeTpa.



17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.
28.
29.
30.
31.
32.
33.
34.

35.
36.
37.

38.
39.

Mpubopbl N8 U3MEpPEHUA pa3pAXKEHUA, TeMNepaTypbl, AaBneHuA. CPOKU X NPOBEPKMU.
CopeprkaHue 1 CTaanmn HanagouHblx pabor.

MeToamMKa NPOBEPKM KavyecTBa BbIMOJIHEHUA MOHTAXKHbIX paborT.

CopaeprkaHue Hanago4dHbix paboT nepBoi cTaaum.

3Tanbl HanagouHbIX PAaboT NepBon CTagnu.

®yHKUMOHaNbHble 610KM HanafouHbIX PaboT NepBoi cTaguu.

XapaKTepuCcTMKa NO3TanHOro 3anycka 3/1eMEHTOB CUCTEMBI.

OnpepeneHne BO3MOXKHOTO XxapaKTepa HEMCNPaBHOCTU CUCTEMBI.

MeToabl aBTOMaTM3MPOBAHHOIO onpeaeneHna HencnpasHocte npubopos CAY.
MpoBepKa NPaBUIbHOCTU YCTAHOBKM Cy¥KatoLmUX YCTPOWCTB.

HanapgKka oaTtyMkoB ypOBHA pasgena XuaKocTen.

®PyHKUMOHANbHOE Ha3HaYeHMe 31eMeHTOB CUCTEM aBTOMATU3ALMN.

OCHOBbI TEXHNUYECKOM ANArHOCTUKM CPeaCcTB aBTOMATM3ALUMMN.

MeToabl UCNblTaHMA HA HAZ4EXKHOCTb.

dopmurpoBaHMe NOKa3aTeNen HaEeKHOCTM Ha CTAaANAX NPOEKTUPOBAHMA.
CALS-TexHONOrNN.

CocTaB 31eMEeHTOB CMCTEM aBTOMATM3ALUMM HA BCEX CTAAMUAX XKU3HEHHOTO LMKAA.
®YHKUMM N BO3MOXKHOCTU WCMNONb30BaHMA CPeacTs WMHOOPMALNOHHOWN
noAAep*KKMINEMEHTOB CUCTEM aBTOMATM3ALMM HA BCEX CTAAMAX Y KU3HEHHOTO LUKAA.
MeToaMKKN NpoBeaeHUA UCMbITAaHUA MOLENEeN 9N1eMEHTOB CUCTEM aBTOMATMU3aLMN..
HafeKHOCTb 3N1eKTPOHHbIX 610KOB.

Ponb  MOHTA)KHO-HanagouHbix pabor B  TexHuyeckom obecnevyeHumn
HaAeKHOroPyHKLUMOHMPOBAHUA CUCTEM aBTOMATMYECKOTO yNpaBaeHuUs.

Llenn 1 3ag4a4un NpoeKTUPOBAHUA TEXHUYECKOM OKYMEHTALMUM U ee COCTaB.

Cuctema 6yKBEHHO-UMPPOBbLIX YCNOBHO-rpaduyeckmx 0OO3HAYEHUIN, NPUMEHAEMbIX B

Komnnekce ctaHgapTos CI.

40.
41.

ncxemax.

42.
43.
44,
45,

MpaBWaa COCTaBNAEHMA U YTEHUA GYHKLMOHANbHbIX CXEM aBTOMATM3aLUN.
CbopoyHble YepTeXKM, NNaHbl pasmelleHus obopyaoBaHUsA, cneunduKaumm B YepTerkax

INEKTPUYECKME U MOHTaXKHbIE CXeMbl pa3pabaTtbiBaembix CAY.

MpumeHeHne YO ana coctaBneHmnn GYHKLUMOHANbHbBIX CXeM aBTOMaTU3aLMMN.

MpaBnaa yCTaHOBKM OTOOPHbBIX YCTPONCTB AN U3MEPEHUA AABNEHUA U BaKyyma.
KomnnekcHas ycTaHOBKa AuddepeHUManbHOro MaHOMETPa M CYXKaloWMX  YCTPOMCTB

pacxo40MepoB.

46.
47.
48.
49.
50.

Copep:kaHue paboT no npeanyckoBol NposepKe guadparm (Cy*KatoLmx) yCTPOMUCTB.
TpeboBaHMA NPU YCTAHOBKE Cy}KatoLWMX YCTPOMNCTB, ANA U3MEPEHMA pacxoaa.

Obwme TpeboBaHNA MOHTaXKa NePBUYHbIX NpeobpasosaTenein n OTOOPHbLIX YCTPOMCTB.
MpaBWna yCTaHOBKM AaTYMKOB YPOBHEMEPOB.

TexHu4yeckne obecneumsatrowme 6e30MacHOCTb PAabOTbI CO CHATUEM HANPAMKEHUA.

Pasznean 2. IlporpamvmupoBane MUKPOKOHTPOJIEPOB.

(oueHnBaemble KomneTeHuun U nx yactm: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04
(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, Y.1,Y.4,Y.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,¥.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK

2.1 (0.1, 3.1,3.10,3.12, v.1-4, ¥.10), NK 3.2 (0.4, 3.1,3.5,3.10, 3.12, ¥.3, V.4, ¥.10), NK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, V.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,V¥.4,¥.8,¥.10, ¥.14)).



O6nacTb 3arpysku moayns Arduino.

dnemeHTbl moayns Arduino.

lpynna aHanorosbIX BXOA0B.

KomaHAabl aHaioroBoro BbiBoAa.

XapaKTepuCTUKa KOMaHA nuTaHua «Powery.

MoaneprknBaemMble S3blKM NPOrpaMMUPOBAHMA.

KomaHabl A3bika Arduino.

XapaKkTepucTuKa cpeabl pa3paboTkm Arduino IDE.

9.  ®yHKuuMM asbika Arduino.

10. XapaKTepucTMKa OCHOBHOIO OKHa cpeabl pa3paboTKu.

11. MaHenb nHcTpymeHTOB moayna Arduino.

12. Kak Bbibupaetca Homepa COM nopta?

13. O6bACHMUTL MeToAMKY Bbibopa TMMa ncnonbayemoii naatbl Arduino.
14. [OaTb XxapaKTepPUCTUKY CKeTY (OTKPbITUE, COXPAaHEHWE, 3arpy3Ka).

15. KaK npoucxoauTt opraHusauua obmeHa MHPopmaumen mexay nporpammont Ha Arduino
MKOMMbIOTEPOM.

e I

KpuTepum oueHKu:

OLeHKA «OT/INYHO» BbICTABAAETCA CTYAEHTY, €CAUN CTYAEHT LEMOHCTPUPYET CUCTEMHOCTb M FyBUHY 3HaAHWUi, B
TOM YnCAe NONYYEHHbIX MPU U3Y4YEHUM OCHOBHOM U AOMNOAHUTENBHOM NNTEPATYPbl; TOYHO U MNONHO MCMO/Ib3YET HAYYHYIO
TEPMUHO/IOTMIO; UCMNOMb3yeT B CBOEM OTBETE 3HaAHMA, MNOJyYeHHble MpPM M3ydeHUM Kypca. besynpeuHo Bnageet
NOHATUMAHBIM annapaTom AUCUUNANHDBI; CTUAUCTUYECKM FPAMOTHO, IOMMYECKU NPaBUIbHO WU3/1araeT OTBETbI Ha BOMPOCI;
[aeT ucyepnbiBaloLLMe OTBETbl HA AONOJHUTENbHBIE BONPOCHI NpenogasaTtens No Temam, NpeasycMOTPEHHbIM y4ebHOM
nporpammors;

OLLEHKAa «XOpOLIO», eCNM CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb M rAybuHy 3HaHMA B obbeme yuyebHOI
nporpammeol; Brageet HeobxogMmol gna oTBeTa TEPMMHOJIOMMEN; MOTYT ObiTb AONYLLEHbl HEAOYETbl B onpeseneHum
NOHATUI, UCNPABAEHHbIE CTYAEHTOM CaMOCTOATE/IbHO B NPOLLECCE OTBETA;

OLLEHKA «Yy[AOBJETBOPUTENbHOY, €CN CTYAEHT AEMOHCTPMPYET HEeAO0CTATOYHO MOC/NeA0BaTe/bHblE 3HAHMA MO
Bonpocam y4ebHON Nporpammol; UCNOAb3YET HAYYHYIO TEPMUHOIOINIO, HO MOTYT 6bITb AonyuieHbl 1-2 owunbKM B
onpeseneHnn OCHOBHbIX MNOHATUIA, KOTOpble CTYAEHT 3aTPYAHAETCA WCNPaBUTb CaMOCTOATENbHO; cnocobeH
CaMOCTOATE/IbHO, HO HernyboKo aHann3npoBaTb MaTepuan, NPU HaBOAALLMX BONPOCaXx.

OLEHKa «HeyaoBNETBOPUTE/NIbHO», eCIU CTYAEHT AEMOHCTPUPYET KpaiiHe ¢parmeHTapHble 3HAHMSA B pamKax
y4ebHOM Nporpammbl; He OCO3HaeT CBA3b AAHHOrO MOHATUA, TEOPUM, ABNEHUA C APYIMMU OObEKTAMU OUCLUMNHDLI; He
BNageeT MUHUMANbHO HeObXoaMMOM TEPMUHONOIMEN; JONYCKAeT rpybble NorMyeckne owmMbKM, OTBeYas Ha BOMPOCHI
npenogaBaTensa, KOTOpble HE MOMKET UCMPABUTb CAMOCTOATENLHO.

Ouenounoe cpeactBo Ne6

MpoBepKa pe3ynbTaToB BbiNOJHEHUA NPAKTUYECKUX paboT

Pa3zneu 1. Boinosinenue padot no npodgeccun 18494 Cruecapnb no
KOHTPOJIbHO-U3MEPUTEIbLHBIM NPUOOPaM M aBTOMATHKH



MpaKtnueckoe 3aHAaTHe Ne 1. Obwue cBegeHns 06 anemeHTax aBTomaTnku n KUM. (oueHMBaemble
KomneTeHuMn u mx vactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,¥.11), OK 02 (3.1,

Y.3, ¥.6,Y.7,Y.13), OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,
Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

MNpaKTnueckoe 3aHATHe Ne 2. BbinosiHeHME onepaLmn NyXKeHUs U Nakku NPoBOAOB. (OLeHUBaemble
KomneTeHuUMn 1 mx vactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,¥.11), OK 02 (3.1,

Y.3, ¥.6,Y.7,Y.13), OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,
Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,3.8,3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

Mpaktuueckoe 3aHatne Ne 3. Knaccbl TOYHOCTU CPeaCcTB U3MEPEHUA.

(oueHnBaemble KomneTteHUMN U Ux yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,¥.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,¥.10), OK
10 (3.2,3.9,Y.1,¥.3,¥.4,¥.9,¥.16), OK 11 (3.1,3.7,3.14,¥.2,¥.14), NK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
v.1-4, ¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, ¥.4, ¥.8, ¥.11), NK 2.3 (0.3, 3.8, 3.10-14,

y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, ¥.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, ¥.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,¥.8.Y.14, ¥.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8,3.11-14,Y.4, .6, ¥.7,¥.12, V.13, Y.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, Y.4,Y.6-9,Y.11,Y.12,Y.15)).



MpakTuueckoe 3aHATHe Ne 4. [NosepKa npubopa.

(oueHnBaemble KomneTeHUuMn 1 ux Yactm: OK 01(3.3,3.5,3.11, v.1, V.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y.4, V.8, ¥.11), 1K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, Y.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, .4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,.15)).

MpaKrtnueckoe 3aHAaTne Ne 5. MNMpaBnna opopmaeHna Hapaaa-aAonycKa.

(oueHnBaemble KomneTeHUMM N ux Yyactn: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, .4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, ¥.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15))

MpaKrtnueckoe 3aHAaTne Ne 6. MNMpasnna opopmaeHms pacnopaKeHus.

(oueHnBaemble KomneteHuMn U nx yactu: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y.4, V.8, ¥.11), 1K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, V.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y .4, ¥.V.7,¥.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-



14,V.4,Y.6,Y.7,Y.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, Y.4,Y.6-9,Y.11,Y.12,Y.15))
Mpaktnueckoe 3aHATME N2 7. M3yyeHne npnbopoB oA M3MepeHNs JaBNEHUA.

(oueHnBaemble KomneteHUuMn U ux yactu: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, V¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, ¥.7, ¥.12, .13, .16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,¥.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15))

Npaktuueckoe 3aHatue Ne 8. M3ameputenbHblie npeobpazosatenm,,CANOUP 2211,,.

(oueHnBaemble KomneTeHUMM N ux yactu: OK 01(3.3,3.5,3.11, v.1, v.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, V.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, Y.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15))

MpakTnueckoe 3aHATUe N2 9. M3yyeHune ycTpoiicTBa, CXeMbl NOAKAIOYEHNA NpeobpasoBaTens
yacToTbl VLT AQUA FC 202.

(oueHmnBaembie KomneTeHUuMn n ux Yactm: OK 01(3.3,3.5,3.11, v.1, V.2, ¥.8,¥.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, Y.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,

y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,

3.3,3.5,3.8,3.12-14,Y.4,¥.6,Y.9,¥.10), MK 3.5 (0.5, 3.3-5,3.8,3.11-14,Y.4, V.6, ¥.7,¥.12, ¥.13, V.16),



MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), NK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,Y.7,Y.10,Y.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,.15))

MpakTnueckoe 3aHAaTMe Ne 10. HacTpolika npeobpasoBatend yactotbl VLT ° AQUA FC 202pn4

NpPorpaMmmmMpoBaHuA.

(oueHnBaemble KomneTeHUMM 1 nx Yactmu: OK 01(3.3,3.5,3.11, v.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

Y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4, ¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, V.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, Y.3, .4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,38, 3.14, ¥.3, .4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, ¥.4,Y.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), MK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

MpakTuyeckoe 3aHatne Ne 11. MporpammupoBaHme npeobpasosatena Yactotbl VLT ° AQUAFC
202.

(oueHmnBaembie KomneTeHUuMn n ux Yactm: OK 01(3.3,3.5,3.11, v.1, V.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,¥.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, .3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,

Y.5-8, V.10, .11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, V.3, V.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, ¥.15), NK 3.4 (0.5,

3.3,3.5,3.8,3.12-14, Y.4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, Y.7, ¥.12, V.13, V.16),
MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, Y.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,)¥.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15)).

Kputepun oueHku:

OLEHKa NpaKTUYecKom paboTbl «OTANMYHO»: BbINOAHEHbI BCE 33a[aHUA MPaKTUYECKOM pPaboTsl,

CTYAEHT YeTKo 1 6e3 oWnboK OTBETU/ Ha BCE KOHTPOJIbHbIE BOMPOCHI;

OLleHKa «Xopowo»: BbINOJIHEHbI BCE 3a4aHUA FlpaKTM‘-IECKOﬁ pa6OTbI, CTyAeHT OTBETU/Z1 Ha BCE KOHTPOJibHbIE

BOMPOCHI C 3amedYaHnAMU;

OLUeHKa «yaoBAeTBOpPUTE/NIbHO»: BbINO/IHEHbI BCE 3a4dHUA I'IpaKTVILIECKOI‘;I pa6OTbI C 3amedaHunAamMmKn, CTyaeHT

OTBETU/1 Ha BCe KOHTPO/IbHble BOMNPOCHLI C 3aMeYaHNAMMU,



OUEeHKa «He 3a4TeHO»: CTYAeHT He BbINOJHUA UK BbINONHUA HENPaBW/IbHO 3a4aHUA I'IpaKTVILIeCKOﬁ pa6OTbI,

CTyAeHT OTBETU1 HAa KOHTPO/IbHbIE BOMPOCHI C owmnbKamm Unun He OTBETU Ha KOHTPOJIbHblE BOMPOCHI.

Ouenounoe cpeactBo Ne7

MpoBepKa pe3ynbTaToB BbINO/HEHUA NabopaTopHbIX paboT

Paspen 2. MporpammupoBaHMe MUKPOKOHTpoanepos JlabopaTopHoe
3aHAaTvMe Ne 1. MunHUM NpoeKT No ynpasaeHuto CBe4YeHNA CBEeTOAN04aMM.

(oueHnBaemble KomneTeHuun n nx yactm: OK 01(3.5,Y.1, ¥.2, ¥.8), OK 02 (3.1, ¥.3), OK 03(3.5,Y.1-3), OK 04
(3.5,¥.4,), OK 05 (3.1,¥.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1 (0.1, 3.1,3.10,3.12, V.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,¥.8,¥.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, V.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,¥.4,Y.8,Y.10, ¥.14)).

Na6opatopHoe 3aHATME N2 2 MUHM NPOEKT MO NepeK/toYeHMIO CBETOAMOAa (ropuUT/He ropuT).
(oueHmnBaemble KomneTeHUMM U X YacTn: OK 01(3.5,Y.1, V.2, ¥.8), OK02 (3.1, ¥.3), OK 03

(3.5,Y.1-3), OK 04 (3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1(0.1,3.1,3.10,3.12, ¥.1-4, ¥.10), K 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10,3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, V.4,Y.8,Y.10, V.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.146)).

Na6oparopHoe 3aHATHE N2 3 MUHM NPOEKT NO NepekNoyYeHno CBeToAMoAa C aHTuapebesrom.
(oueHMBaemble KomneteHuun 1 nx yactn: OK 01(3.5,Y.1, ¥.2, ¥.8), OK02 (3.1, ¥.3), OK 03

(3.5,Y.1-3), OK 04 (3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK
2.1(0.1,3.1,3.10,3.12, ¥.1-4, ¥.10), NK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, ¥.4, ¥.10), MK 3.4 (0.5,

3.3,3.5,3.6,3.10, 3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, Y.4,Y.8,Y.10, ¥.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, Y.8,Y.10, Y.14)).

KpuTepuu oueHKu:

OLeHKa nabopaTopHO paboT «OT/IMYHOX»: BbINOJHEHbI BCE 3a4aHMA 1ab0OPaTOPHOM pPaboTbl, CTYAEHT YETKO U

6e3 OLNOOK OTBETUN HA BCE KOHTPOJIbHbIE BOMPOCHI;



OLEeHKa «XOpoLwo»: BbIMNOJIHEHbI BCE 3a4aHUA na6opaTopHoi/'| pa6OTbI, CTyAeHT OTBETUN Ha BCE KOHTPOJIbHbIe

BOMPOCHI C 3amMmedYaHNAMMU;

OUeHKa «yaoBneTBopuUTesIbHO»: BbINOJIHEHbLI BCe 3a4aHUA na6opaTopHoﬁ pa60TbI C 3ameyYyaHunAamu, CTyaeHT

OTBETU/1 HAa BCE KOHTPOJIbHbIE BOMPOCHI C 3amMeYaHnAMMU;

OLUEHKa «He 3a4TeHO»: CTYAEHT He BbINOJIHUA WU BbINOJIHUA HENPABWU/IbHO 3a4aHUA na6opaTopH017| pa6OTbI,

CTYAEeHT OTBETU/1 Ha KOHTPOJ1IbHblé BOMNPOCHI C owmnbKammn Unn He OTBETU Ha KOHTPOJIbHblE BOMPOCHI.

Ouenounoe cpeactBo Ne®

Tectr 1

Pasnean 1. Beimostnenue pador no npogeccun 18494 Crecappb 1o KOHTPOJIBHO-

H3MepI/ITe.]ILHLIMIIpPI60paM U aBTOMAaTUKHU
(oueHnBaembie KomneTteHuun u ux Yactm: OK 01(3.3,3.5,3.11, .1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),

OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK

10 (3.2,3.9,¥.1,¥.3,¥.4,¥.9,¥.16), OK 11 (3.1,3.7,3.14,¥.2,¥.14), NK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,

y.1-4, ¥.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, V.11), NK 2.3 (0.3, 3.8, 3.10-14,

y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-

4,3.8, 3.14, ¥.3, ¥.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,¥.3,¥.4,Y.8.Y.14, ¥.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14,¥.4,Y.6,Y.9,Y.10), NK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4,¥.6,¥.7,¥.12, ¥.13, ¥.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y.4, V.Y.7,Y.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,¥.4,Y.6,¥.7,¥.10,¥.12-14), NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15))

MpeacTaBneHHbIN TecT BKAOYaeT B ceba 22 3aAaHuMA. 3aiaHNe CYUTAETCA BbINOJIHEHHbIM BEPHO, ecan BblbpaH

npaBuAbHbINA OTBET. JTloboe ncnpaBaeHne cYnTaeTca OLMOKON M OTBET HA BONPOC He 3a4nTbiBaeTca. Bpema BbINOAHEHUA

3agaHunA 20 MUH.

Ne
m\I1

TecToBoe 3aganue

OTtBeT

1.

BcraBbTe mponyuieHHoe CJIOBO

JIOKyMEHT, onpeeNaounii CTpPYKTYpy U XapakTep
ABTOMATHU3aIlMU TEXHOJIOTMYECKOTO MPOIECCa Ha3bIBACTCS
............ cXemMou

G YHKIIMOHATBLHOM

BcraBbTe NponyleHHoe CJ10BO

Cxema, oTpaxarolas 3JeKTpu4eckue U TpyOHbIe CBSI3U
MEXy MPpUOOpaMH U CPEeICTBAMU aBTOMATU3AINH
Ha3bIBAECTCS CXEMOH ........

BHCIIHUX MMPOBOJOK

BcraBbTe nmponynieHHoe ¢JIOBO

[Tponecce, 3akimovaromuiics B MOJy4eHUU U
npeoOpa3oBaHUU UCXOIHOTO ONMHUCAHUS OOBEKTOB B
OKOHYATEJIbHOE OIMCAHUE Ha OCHOBE BBITIOJHEHUS
KOMIUIEKCa paboT MCCIe0BATEeIhCKOT0, PACUETHOTO H
KOHCTPYKTOPCKOT'O XapaKTepa Ha3bIBACTCA. ...

MPOEKTUPOBAHUEM




Bri0epuTe npaBHJIbHbIN 0TBET
[MpuHIMNHATEHBIEC 2IEKTPUYECKUE CXEMBI CITyKaT
A)asis cocTaBIeHUS CXEM MOIKIIOUEHUS

B) nns pazpabotku cxeM TpyOHBIX IPOBOIOK

B) miist coctaBnenus cxem cnenudukanui

Bri0epuTe npaBuJIbHBIH OTBET

CBs13b TpuOOPOB Ha PYHKITMOHAIBHON CXEME
ABTOMATU3AINH C TPUOOPAMH [IEHTPATHLHOTO YIIPABICHUS
MOKA3bIBAIOT C MIOMOILBIO

A) KOHTYypa

b) nunauii cBs3u

Bri0epuTe npaBUJIbHBIH OTBET

Uto SBASETCS] HCXOIHBIM MAaTEPHAIIOM ISl COCTABJICHHUS
MPUHLMITAAIBHBIX THEBMAaTHYECKUX U ATIEKTPUUYECKUX CXEM
A) cxema aBTOMaTHU3ALNHI

b) 3aka3znbie crienudukanmm

B) ctpykTypHbIE cXeMBbl

Boi0epuTe npaBHJIbHBIH OTBET
CxeMy BHENTHUX MPOBOJIOK BBIOIHSIOT
A) ¢ cobmroieneM Macirada

b) 6e3 cobmronennst maciirada

Bri0epuTe npaBuJIbHbIH 0TBET

TernoBble pelne ciryxar

A) U1l TpeoXpaHeHus IEKTPOIIPUEMHUKOB OT NEPETPY30K
Y TOKOB KOPOTKOTO 3aMbIKaHUS

B) ot anurenpHON eperpy3Ku( A 3aTUTHI

AJIEKTPOJIBUTATENCH )

Boi0epuTe npaBHJIbLHBINH 0TBET
HarpeartenbHbIi 3JIEMEHT TEIJIOBBIX PEe
A) OuMmeTaiInyecKas IiacTHHa

b) maBkas BcTaBka

B) konTakT

10

Bri0epuTe npaBuJIbHbIH 0TBET

[To KOHCTPYKIIMH MTPETOXPAHUTENN OBIBAIOT
A) IIpobounsie

b) yauBepcanbpHbIC

B) pe3b0oBbIe

I') pyGuarsie

ABT

11

Bri0epuTe npaBHJIbHbBIN 0TBET
OcHoOBHasl XapaKTEepHUCTUKA pee
A) nuHAMUYECKas

b) crataueckas

12

Bri0epuTe npaBuJIbHBIH 0TBET
HazoBuTe BUIbI KOHTAKTOB

A) TOueUHBIE

b) 3yOuarsie

B) nuneiinbie

I') mnockocTHbIE

AB,I




13

Bri0epuTe npaBHJIbHbIN 0TBET
MarHuTHBI IyCKaTellb COCTOUT U3
A) KOHTaKTOpa MePEMEHHOr0 TOKa
b) TermoBoro perne

B) kHOMOYHOTO MIOCTA

') koHTaKTOpa MOCTOSIHHOTO TOKA

ABB

14

Bri0epuTe npaBuJIbHbIH OTBET

KHomnku ynpaBneHus npeIHa3HauYeHbI

A) U151 aBTOMaTHYECKOT'O YIIPABJIECHUS 3JIEKTPUUYECKUMHU
LEIMAMH IEPEMEHHOI0 U TOCTOSIHHOTO TOKA

b)nnst monaum onepaTopoM ymnpaBISIONIEro BO3ASHCTBHS B
CHUCTEMY aBTOMAaTU3aLlUH

15

BcraBbTe nponyieHHoe CJ10BO

3H€KTpOMaI‘HI/ITHBI€ ABTOMATHYCCKUC aIliaparhl,
npeHa3HaYeHHbIE JIs1 aBTOMAaTUYECKOTO U
AUCTAHIIUOHHOI'O YIIPABJICHUA JJICKTPUICCKUMU LCIISIMU
MTOCTOSIHHOT ¥ IEPEMEHHOT0 TOKa HanpsbkeHuem 10 10008
Ha3bIBAIOTCH. ......

KOHTaKTOpaMHn

16

BcraBbTe mponynieHHoe CJIOBO

KoMmMyTannoHHbIe anmapaTsl, IpeAHa3HAYCHHbIC IS
HEaBTOMATUYECKOTO 3aMBIKaHUS M Pa3MBIKaHUS CHIIOBBIX
IIEKTPUYECKUX METel MEPEMEHHOT0 U TIOCTOSHHOTO TOKa
HanpspkeHueM 10 500B u toka 1o S000A,u umeer 1-3
HIOJTFOCA HA3bIBAIOTCS ......

PyOHIIBHUKOM

17

YcTaHOBHTE COOTBETCTBHE HA3ZBAHUS IJTCKTPUIECCKOI0O
JAaTYUKA U €0 Ha3HAYCHUA

1.Ten3zomerpuueckue A) paboTa TakKiX JaTYNKOB
OCHOBaHa Ha MbE303JIeKTpUUYECKOM I deKTe (MPIMOH,
oOpatusiit). [Ipu cxaTum KpucTauia Ha €ro CTeHKax

1-B
2-
3-A
4-b

00pa3yroTcs 3apsapl pa3 3HAKOB

2.2JiekTpoMaruuTHele b) nmpeobpasyroT uzmepsieMyro
BEJIMYMHY B €MKOCTHOE CONIPOTUBJICHHE.

3.IIse30MeTpuyeckue B). ux pabora ocHOBaHa HA
M3MEHEHNHU aKTUBHOT'O CONPOTHUBIICHNA Martepuana npu ero
MeXaHU4ecKoi negopmanuu. B kauecTBe maTepuanos
MCIIOJIb3YIOTCS TOJTYITPOBOJHUKH WM ITPOBOJHUKHI

4.EmxoctHble [') mpeqHa3sHayeHs! UIst Ipeodpa3zoBaHus
IIEPEMELICHHS B DJICKTPUYECKUNA CUTHAJI 33 CUET U3MEHEHUS
[1apaMeTPOB JIEKTPOMArHUTHOW LIETIH

18

YcTaHoBHTE COOTBETCTBHE MEXKIY MapKOii MPOBOAA U
€ro TUMOM

1. ATIB A) Iaypsr

2. MKII b) HeusonupoBanHsie mpoBo/ia
3.A16 B) MonTakabie TpoBo1a

4. 11IP I') YcranoBouHble mpoBoa

1-T'

3-b
4-A




19 YcraHoBHTE COOTBETCTBHE MY BUIAMU TPYOHBIX
NMPOBOJIOK U UX HA3HAYEHHEM

1-b
1.UMnynbCcHBIE A) w1t moJaYM ¥ 0TBOJA 2-B
TENJIOHOCUTEIS 3-T
4-A
2. Komaunusie b) coenunstomue oTOOpHBIE
YCTPOMCTBA C UYBCTBUTEIHHBIM JIEMEHTOM

3. Iuraromue B) coenunstonme mexay codoit
OT/IeNbHBIE QYHKITMOHATBHBIE OJIOKH

4. O6orpeBHBIC I') coequnstOMNE UCTOYHUKN
JIOTIOJTHUTEIIbHON PHEPTUU € DJIEMEHTAMH CUCTEM
aBTOMAaTH3aLNH

20 Bbi0epuTe npaBUIbHBIN OTBET

Ha3nauenue mutoB

A) LlenTpanu3anust cpeicTB KOHTPOJISL U PETyIUPOBAHUS A.B
b) nns cocraBneHus cxeM MOIKITIOYEHUS

B) ciyxart Hecyiell KOHCTpYKIMEN JUIsl yCTaHOBKH
puoOpOB

21 YcTraHoBHTE COOTBETCTBHE BHIA Kalessl M ero MapKu
1. BBI' A) KoHTponbHBIT 1-b
2. KCIIB b) Cunosoit 2-B
3. AKBb6I1Is B) Kabensb cBsi3u 3-A
22 Bri0epuTe npaBuJIbHbIH OTBET

Ha3oBute MeTponornyeckue XapakTepuCTUKN JaTYNKa
A) Jlunamudeckasi XapakTepUCTHKA JaTYnKa

b) Crarnueckas xapakTeprucTrKa 1aTdyuka b,B,I',]{
B) UyBcTBUTENBHOCTH AaTUMKa

I') [Topor 49yBCTBUTENBHOCTH JATYHKA
) nepunoHHOCTh AaTunKa

KpuTepum oueHKu:

KonnuecTBo HabpaHHBIX 0aioB OLIEHKA
21 — 22 Gannos «5» (OTIMYHO)
20 — 16 6anmoB «4» (xopor1o)
15 — 12 Gannos «3» (yIOBIETBOPUTEIILHO)
Menbme 12 6ammoB «2» (HEYJOBJIETBOPUTEIIHHO)
Tecr 2

npe,ﬂ,CTaBJ'IEHHbIVI TecT BKAo4YaeT B ceba 40 334aHuUA. 3agaHMe cYUTaeTCA BbINONHEHHbIM BE€pHO, ecnn Bbl6paH
npanmbeu‘/’l oTtBeT. Jlloboe ncnpasaneHme cCYMUTaeTcAa OWNBKOM M OTBET Ha BOMPOC He 3a4UTbiBaeTCA. 3a npaBuibHO

BbINOJ/IHEHHOE 3aJaHNe CTaBUTCA OAUH 6ann. BpemaA BbINOAHEHUA 334aHMA 30 MUH.

I.EIII/IHI/IIILI I/I3MepeHI/Iﬂ HpOBOIlI/IMOCTl/I BCIIIECTBA
bow



v' CuMmeHc
Tecna

2.Ha11meeHne Ha BbIX0/1€ MOJYIIPOBOAHUKOBOI'O BLINIPAMHUTEC/IBHOIO MOCTA AABJACTCHA
NOCTOAHHbIM

nepemeHHbIm

V' NyAbCUPYIOLLMM

HN3mepenue Toka B 1leNU MPOU3BOASIT
nyTeM
v BK/IlOHEHMEM aMIMepMeTpPa B pa3pbiB LLenn
BK/IKOYEHNEM aMNeEPMETPA NapaanesibHO Uenun ,CI,OI'IYCTVIMbIO6a
BapwuaHTa

4.JlaTuMK JaBJIeHHUS C TOKOBBIM BbIX0A0M (...20 MA Mo:xkeT ObITh MOAKJIKYEH K

BTOPUYHOMYIPUOOPY
no ABYXMPOBOAHOM CXeme

v\ 1O TPex- UM YeTbIPEXNPOBOHOMN CXeme
no ABYX-, TPEX- U/IN YETbIPEXNPOBOAHON CXeme

s5.Iloka3anus poramMeTpa ¢ NOMJIABKOM B BH/Ie IAPUKA ONPeIeIAI0TCH MMyTeM

COIMOCTABJICHUAPHUCOK HA K0J10€ ¢
cepenHOM WapuKa HUXKHeN

TOYKOM LWapuKa

v\ BepxHel TOYKOM LapuKa

6.OCHOBHBIM KPHUTECPHUEM Bblﬁopa KOMIICHCAIIMOHHOI'O ITPOBOAA IJISI TEPMOIIAPbI ABJIACTCHA
ceyeHue nabl NpoBoaa

v' rpagympoBKa Tepmonapbl
yAe/NibHOe COMNPOTUB/IEHME NPOBOAA Ha NOTOHHbIN MeTP

7.HanGosb11asi TOUHOCTH N3MEPEHUS TeMIIEPATYPbI TEPMOMETPOM

COIMPOTUBJCHHUSA JOCTHTACTCAIIPHA
[ABYXNPOBOAHOW CXxeme MOAK/IoUEHMSA
TPeXnpoBOAHOWN cxeme NOAK/IoYeHMA

v L-IETbI[C)EXI'IpOBO,EI,HOl‘/‘I cxeme noarkar4vyeHmA
TOYHOCTb U3MepeHNA 3aBUCUT TOJZIbKO OT Ce4YeHUA XUa coeaAnHNTENbHbIX MPOBOAHUKOB

8.9kcmiyaranus npuoopos KHUII ¢ npocpoyeHHBIM CPOKOM MOBEPKHU
v He A0nyCcKaeTcA
AO0NyCKaeTCA B Cny4ae, eCi JaHHblE I'IpVIGOpr He YCTaHOBJIEHbI HA Y3/1aX KOMMEPYECKOTIo y4eTanin B
CMCTEMAX aBTOMATMKKM 6e3onacHocTu



CUrHan

9.2JIEKTPOMATHUTHBINA PACX0I0MeP He CMOKET 00eCleYuTh U3MEpPeHne pacxoaa
TeXHUYeCcKoM Bobl NUTbEBOM BOAbI

v' AUCTUNNNPOBAHHOWM
BO/bINY/bMbI U SMYALCUNA

10. Tpy6a BenTypHu 3T0 YCTPOMCTBO AJI51 U3MEPEHHS
YPOBHA OaBNneHUNA

v’ pacxopa

11.BJjok u3BJjaeueHus KOPHSA CIOYKHUT 1JIsA
v’ npeobpa3oBaHNA U3MEPEHHOTO 3HAYeHNA Nnepenaza B pacxoy,
npeobpa3oBaHUA CUrHaNA B3aUMHOM MHAYKTUBHOCTM B BbIXOAHON YHUULMPOBAHHbI TOKOBbIN

I'Ip606pa3OBaHMFI N3MEPEHHOTO 3HAa4YeHNA CKOPOCTN NMOTOKaA B nepenag gaBsieHnA

12.Bo BpeMsi pa00Thl ypaBHUTEIbHBII BEHTWIb HA JaTYNKe NMepenajaa 10JKeH ObITh

OTKpPbIT

v’ 3aKpbIT
OTKPbIT MM 3aKPbIT B 33BUCHMOCTM OT BA3KOCTW M3MepAEMON cpesbl

13. bupkaMu Kakoil (pOpMbI J0JKHBI MAPKHPOBATHCHA KOHTPoJIbHbIe kabeaun KUII no

1000B?

KBaApaTHbIMU

v’ TpeyronbHbIMK
KPYrabimMu

14.Pe3p0a M20x1,5 Ha mTynepe MaHOMeTpa Ha3bIBaeTCs
MaHOMETpMLIeCKOI\;I

v\ MeTpuyeckom
TpybHOM
AonmoBo

15. BbIX0JHOM CUTHAJI TepMOIap U3MepsaeTcs B
v' MKB
Om
MA

MKIH



16. lonmycTMO JIM MOAKJIIOYATH M0 TPEXIMPOBOJAHOMN cCXeMe JaTYUK
TEPMOCONPOTHUBJICHUS, UMEIOIIIUN YeThIpe BHIBOAA

v [a

Het

[a, ecnu Ha aTo ecTb YKa3aHMe U3roTOBUTENS AaTYMKa

17.I[aT‘ll/IK 20COJIIOTHOTO JaBJICHUA HA HyCTOi/i prﬁe MOKAKET JaBJICHHUE
okono 1 Mla

OKOJ10 HYNA

v' okono 1 Bar

18. Bropu4HbIii Npudop A0/15KeH 00ecnedYuBaTh NUTAHHE
MOJKJIIYEHHOI0 K HeMY IO/IBYXIIPOBOJHOM cXeMe JaTYNKA B cJIy4ae,

€CJ/in
AATYMK UMEET aKTUBHbIN BbIXOA,

v AaTYNK UMeeT NaccUBHbIN BbIXO/,
AaTYNK HEe nmeeT aBTOHOMHOIO BCTPOEHHOIo NCTOYHUKaA NMUTaHUA

19.B kaKkoil HBeT J0J5KeH ObITH OKpallleH TPYOONPOBOJ € NPUPOIHBIM ra3zoM?
lfonyboii

v’ ¥entblit
KpacHbii
Fonyboit ¢ }KenTon nonepeyHom yepTon

20.[TonnkeHNe KOHIEHTPALMH KAKOro ra3a B arMocgepe padouero

NMPOCTPAHCTBA ABJISICTCAABAPUITHON cuTyauuen?
MeTtaHa

v Kucnopopa
A3zoTa
®peoHa

21. Tpexxoa0Bble BEHTHJIN UCIOJb3YOTCS MPH MOHTAXKe
v [aTYNKOB AaB/IeHMSA
[laTYMKOB pacxoaa
[aTYMKOB TEMMNEPATYPbI

22. Kakoii KOHTaKT pesie 0003Hayaercsa Oykpamu NO?
BbiBOA, 06MOTKM pene

HopMaibHO 3aMKHYTbI KOHTaKT KOHTaKTHOM rpynnbl

v" Hopma/ibHO Pa3OMKHYTbIN KOHTAKT KOHTaKTHOM rpynnbl



23.Crenensb 3amuieHHocT o0opyaoBanusa KUII ot Bo3aeiicTBHUS NBLJIM U BJIArU

0003HAYACTCA CUMBOJIAMH
AWG

Ex

v IP
FCC

24.Kakoe macJjio CJIeAYET 3a/IMBATD B 3AIIIMTHLIC I'NJIb3bI TepMOMeTPOB?
v TpaHchopmaTopHO
eHaycTtpnanbHoe
MoTopHoe

25.YT0 TaKO€ NINJILINK?
FepmeTn3npoBaHHbIN KabenbHbIl BBOA,

KpenekHblit anemeHT

v UpeHTndunKaumoHHan Tabanyka

26. KakoBa nepuoau4HoCcTh NoBepku odopynosanus KUII?
Paz Brog

v B COOTBETCTBUKN C NpeannCaHnAMUN N3rotosnUTeNA
B cooTBeTCTBMM C NpeanmuCcaHUAMKU U3rOTOBUTENA, HO /1A Y3/10B KOMMEPYECKOro y4yeTa pas B roj,

27.B KaKoii IBET OKPAMIMBAIOT KOPIYC KHCJIOPOAHOT0 MaHOMeTpa?
Ll'BET He nmeet 3Ha4vyeHunA

KpacHblit
YepHbIn

v’ Tony6oit

28. Kopmyc KHCJI0POIHOr0 MaHOMETPA 3anpelleHo OKPAIIuBaTh

TepmodnexkTpuuyeckuiinpeodpasoBartesib ITO

v’ Tepmonapa
PTYTHbI TEPMOMETP TEPMOMETP CONPOTUBEHUSA
HOpMUpYOLWMIM NpeobpasoBaTtenb

29.[Toaxkoyenue nurawuiero kadeas 220B nis 3anutku mura KUII ocymecrBisercs
v K BEPXHUM Fy6KaM adBTOMATUYECKOro BblK/1KO4YaTeNNA B WWUTE KU
K HUXKHUM I'y6KaM dBTOMATHU4€CKOro BblK/1lO4aTe1IA B LLUTE KWUN
MeCTO noakn4vyeHUA onpeaenaeTca KOHCTpYKLI,VIeﬁ WwnTa

30.P33pemaeTcs1 JIM IPONIAauBATD ITPOBOJJIOYHBIC IETCJIbKH IIEPEI MOHTAKOM IO BHHT?



v' 3anpeuyaetc
APa3spewaetca
PaspeluaeTca 6€3 NPUMEHEHNA KUCA0TOCoAepalmxX GNIocoBs

31.MexaHuuyeckoe peJie 1aBJCeHusl UMEECT
aHaNoroBbIl BbIXOA,

v' [IUCKPETHbIN BbIXOS,
YaCTOTHbIN BbIX0OA,

32.MaccoBbIil pacxo BOJAbI HAXOIAT, 3Hasi 00bEeMHbII Pacxoa u
SHTaNAbNUKO

AaBaeHne n temnepatypy

v NNOTHOCTL

33.Kakoii THII pacxogoMepa He MOKAa3bIBaeT MITHOBEHHbII pacxox?
v' TaxomeTpuuecKui
Buxpeson
YNnbTpa3BykoBOWM
Kapunonucosbii

34.Atmochepnoe (Patm), abconroTHoe (Padc) u n30bITounoe (Pu3o)

JABJICHUSA CBﬂ3aHbICHeHyIOIHeﬁ 3ABUCHUMOCTBHIO
Patm = Pabc+Pus36

Pabc=Pu3b-Patm
Pn36 = Pabc+Patm

v’ Pabc=Pu3b+Patm

35. Yt Ha3bIBaeTCSsl YCTOMYHUBOCTHIO CHCTEMbI ABTOMATHYECKOT0 PeryJTUPOBAHNUS
(CAP)?

CnocobHocTb CAP NnpuHMMaTb KpaliHue 3HaYeHUs Nog, BAUAHUEM BO34ENCTBUIM

v CnocobHocTb CAP BOCCTaHaB/IMBaTb COCTOAHME PAaBHOBECUA, M3 KOTOPOro OHa BbIBOAUTCA
noA BAMAHMEM BHELLUHUX BO34ENCTBUN
CnocobHocTb CAP M3MeHSTb 3aKOH pPeryampoBaHma

36.Kak moacoeuHSIIOT MAHOMETPBI K TPYOONPOBOAaM ¢ BOJOH U MapPOM /I
yCTPaHEeHUS BJIAMSHUSIYJIbCANNH JaBJICHUS HA MOKA3aHUA MaHOMeTpa?
v" C NOMOLLBIO COEANHUTENBHBIX AemndepHbIX TPYOOK, CHaBKeHHbIX KoNbLeobpa3Hoi netaen



Kak MoXHO 6mKe K Tpybonposoay

MaHOMEeTpP MOHTUPYETCA CTPOro FOPU30HTANbHO

37.Kak M3MEeHUTCH OMU4YeCKOe CONPOTHBJICHHE TEPMOMETPAa CONPOTUBJICHHUS NIPH

YBeJIMUYEHUUTEMIIEPATYPbI H3MepsieMoii cpeabl?
v YBennuutca
YmeHbluntca
He nameHsetca

38. Kakoiit npu0op ucnoab3yercs AJI1 M3MepPeHusi BJAKHOCTH?
XpomoTorpad
ph-meTtp

v’ TurpomeTp

39.Kakoii napameTp HCHOJHUTEIBHOT0 MEXaHU3MA C 3JIEKTPONPHUBO/0M BJIUsieT HA

NMPOMYCKHYIOCMIOCOOHOCTDH PEryJHPYIOIero Kianana?
3I1€‘KTpVILIeCKaFI MOLHOCTb an1eKTpoasuratena UCNOTHUTENbHOIO MeXaH3ma YacroTta BpaleHnApPoTOopa

INeKTpoaBuraTena UCNOJIHNTENbHOIO mexaHn3ma

v’ Pabounit xog, WTOKa
KocuHyc ¢u

40.Kak 1o/1;kHa yCcTaHABJIMBATHLCS 3alIUTHAS TWJIb32 UMl JaTYMKA TeMIIEPaTyphbl B
TpyOonposoa?
v" KoHeL, runib3bl f0/1KeH 6bITb HECKO/IbKO HUMXe ocu Tpybonposoaa
KoHew, runb3bl A40IPKEH KacaTbCA NPOTMBOMO/IOKHON CTEHKM Tpybonposoaa MybuHanorpy»eHus
r'MNAb3bl HEe UMeeT 3Ha4vYeHUnA

KpuTepum oueHKu:

KonnuecTBo HabOpaHHBIX 0aioB OLIEHKA
40 — 37 Gayos «5» (OTIMYHO)
36 — 30 6amioB «4» (xoporo)
29 — 24 6annoB «3» (YIOBIETBOPUTEIHHO)
Menbiie 246am1oB «2» (HEyIOBJIETBOPUTEIILHO)
Tect 3

Paspen 2. MporpammupoBaHne MUKPOKOHTPO/1IEPOB

(oueHnBaemble KomneTeHUMM U Mx Yactu: OK 01(3.5,Y.1, ¥.2, v.8), OK 02 (3.1, ¥.3), OK 03 (3.5,Y.1-3), OK 04
(3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,¥.3,¥.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), MK

2.1 (0.1, 3.1,3.10,3.12, v.1-4, ¥.10), NK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (0.5,



3.3,3.5,3.6, 3.10, 3.12,Y.4,Y.8,Y.10), MK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, Y.4,Y.8,Y.10, V.14,), MK 4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.14)).

npe,ﬂ,CTaBHEHHbIVI TecT BKAwo4yaeT B ceba 20 3a4aHunA. 3agaHMe cYUTaeTCA BbINONHEHHbIM BEpHO, ecnun Bbl6paH
I'IpaBMﬂbelﬁ oTseT. Jlloboe ncnpasneHme CYMUTaeTcA OLWNOBKOM M OTBEeT Ha BOMPOC HE 3a4UTbiBaETCA. 3a npaBuibHO
BbIMNO/IHEHHOE 3a4aHNe CTaBUTCA OAUNH 6ann. BDEMﬂ BbIMOAHEHUA 3a8aHnA 20 MUH.

1. Kak Ha3bIBaeTcs1 MOAYJ1b, KOTOPbIH JIETKO COCAUHACTCS C PAa3HBIMHU
HCIIOJIHAIOIMMH Y CTPOICTBAMM, NO3BOJIsISI CO31aBaTh U POOOTOB, M YCTPOICTBA
aBTOMATHKH, U PUOOPBL.:

a. Atmel

b. LEGO Mindstorms EV3

c. + Arduino

d. Hu O4UH N3 NnepevyncneHHbIX BapnNaHTOB

2. Kakue MK aBasiorcs ocHoBamu Arduino:
a. Microchip
b. Intel 8051

c. Hitachi H8/3297
d. +ATMEGAS8 n ATMEGA168

3. Uto M3 npeAI0KeHHbIX BADHAHTOB KOMIIWJIMPYeT NPOrPAMMHBINH KO/ U
3arpyskaet ero Bycrpoiicrso Arduino.:

4. I'me na IO HaxoauTcs moJie 1Jjisi OTOOPAKEHUS CJIYKeOHbIX COOOIIEHMI.
Hanpumep,
ysegomM/IeHU 06 ycneLwwHoi 3arpy3Ke nporpammebi:

a. B meHIo nporpammbl
b. B naHenn MKOHOK
c. HuKe oKkHa oTobparkeHns nHbopmaumm

d. + BHM3y nocne TeKCTOBOro pegakropa

5. Ilmargopma Arduino umeer 14 nndpposbix BXoa/BbIX010B. CKOJIBKO
U3 HUX MOTYTHCIIO0/Ib30BaThC KaK BbIxoabl HHIUM:

a. Bce



P

6. Kak Ha3bIBaeTcs 3TOT 3JIeMEHT
a. poTopesunctop
b. +TpaH3ncTop
¢. UK npnemHuk

d. UK patuuk asukeHus

7. Kakoil pyHK1IHel B IporpaMMe MOKHO HA3HAYHMTH BBIBOY IIOPT BBOAA:
a. + pinMode(pin, INPUT);
b. Serial.begin(9600);
c. void loop (){}
d. val = Serial.read ();
8. Ka:xapiii u3 14 nngpoBbix BbIB0A0B Uno MOKeT HACTPOEH KAaK BXOJ HJIM BBIXO/.

a. +/[a

b. Het
c. Tonbko 1,2, 3, 4 — BbIXOApl, OCTaNbHbIE BXOAbI
d. Tonbko 1,2, 3, 4 — BXOAbl, OCTa/ibHble BbIXObl
9. Uro nesnaer pynkuus delay(n)?

a. MoBTOpAEeT AeNCTBME HA N MUAINCEKYHL,
b. MpuoctaHaBanBaeT 06paboTKy Nporpammbl Ha N MUANNCEKYHA,
c. lMpepbiBaeT Nnporpammy Ha N MUASIMCEKYHA,
d. NepekntoyaeT GpyHKUMIO

10. Jlns yero mpeaHa3HadeH pe3ucTop?
a. +ConpoTnBAATbLCA TEYEHMIO TOKa, NPeobpa3oBbiBan ero YacTb B TEMJIO
b. MeHseT conpoTUBAEHME B 3aBUCMMOCTM OT TEMNepaTypbl
c. NMpeobpa3oBbiBaeT IEKTPUYECKYHO SHEPTUIO B MEXAHUYECKYHO
d. Huuero 13 npeanoXeHHOro Bbllwe

11.  Yro takoe IlepemenHbIe?



a. Mcnonb3ayetca ana noBTopeHuns 610Ka BbipaxKeHWU, 3aKNOUYEHHBIX B GUTYpHbIE CKOBKK
3aZ.@aHHOE Yncno pas

b. OnpeaenstoT HaYano 1 KoHew, 610Ka PyHKLMM UK B610Ka BbiparKeHUM

. + 9T0 cnocob nmeHoBaTb U XPaHUTb YNC/10Bble 3HaYeHUA ONA nocneqytrouiero VICI'IOJ'Ib3OBaHVIFIFIpOFpaMMOI71

d. OTKprBaI-OT I'IOCJ'Ie,CI,OBaTEJ'IbeIﬁ nopT wu 3a4aéT CKOpPOCTb anAa HOCﬂeAOBaTEHbHOVI nepegadngaHHbIX.

12. Kakum o0pa3oM 00bIYHO YePHBIA MPOBO/I 3eMJIS MOAKJIIOYAETCS K IJIaTe
a. KVIN BbiBOAY
b. K AREF BbiBOAY

c. + KGND BbiBOAY

d. KAO BbiBOAY

13. Kakas 0uOamoTexa ucnoJb3yercs AJas padorsl ¢ LCD qucruieem?
a. #include <Stepper.h>
b. #include <Wire.h>
c. #include <Servo.h>

d. + #include <LiquidCrystal.h>

14. Kakymo @pyHKIuMs HCHOJIb3YeTCH AJISl BBIKJIKYCHUS CBETOAHOA:

a. +digitalWrite (ledPin, LOW);

b. digitalRead (ledPin, HIGH);

15. Kakymwo guiem-namMaTh uMmeeT MUKPOKOHTpoiep ATmegal68 na Arduino?
a. +16 K6
b. 1024 6aiTa
c. 512 6anTa
d. 32 6anra

16. Kak mMoxkHO caesathb 0JI0K KOMMeHTapuid B Arduino:
a. cnomoubto ()
b. c nomoubto //
c. c nomoulbio {}

d. + c nomoubto /* */

17. Kakas pyHKUMS 3aNIMCHIBAET MCEBJA0-AaHAJIOTOBOE 3HAYEHHE,
HCIOJIb3YS €XeMYy CIUMPOTHO-UMIYJIbCHON Moayasauuer (PWM), Ha BbIXOHOH
BbIBO/I, IOMe4YeHHbIII kak PWM?

a. +pinMode(pin, INPUT);

b. analogWtite (pin, value)



c. analogRead (pin)

d. digitalRead (pin)

18. Kakoi 3T0 1aTYHK:
a. [laTtymK ceeTta
b. [atymk TemnepaTtypbl
c. [atumk Bnbpaumm
d. +YnbTpa3ByKOBOM AaTUMK
19. bubaunorexa Stepper npenocrasisieT y100HbIH HHTepdeiic ynpaBJIeHHs:
a. LED aucnnenem
b. + LWarosbimu gBuratenamm
c. doTopesncropom
d. Cepsonpusogom
20. S3bIk mporpaMmMupoBaHusi Arduino 0CHOBaH Ha_.
a. +Wiring, Processing, C/C++

b. Visual Basic
c. Python, Java

d. Assembler

Kputepum oueHKu:

KonnyecTBo HaOpaHHBIX OasIOB OLIEHKA
20 — 19 6annos «5» (OTIMYHO)
3. KOMNAEK T KOHIPBHEH0-0LL EHOYHbIX CPEACTB NPOMERS RO
Arrerratiadd — 12 0anaoB «3» (yIOBJIETBOPHUTENBHO)
ATTLCTALRKRIKI
enpine 12 6anmos «2» (HEYZOBJIETBOPUTEIHHO)

Ouenounoe cpeactro Ne |

BOITPOCHI K JUOGPEPEHIIUPOBAHHOMY 3AYETY I10 IIM.05

Pasgen 1. BoinonHeHue pabot no npodeccumn 18494 Cnecapb NO KOHTPOAIbHO-U3MEPUTENbHbBIM
npubopam n aBTOMaTUKN

(oueHnBaembie KomneteHuun 1 ux Yactn: OK 01(3.3,3.5,3.11, .1, ¥.2, ¥.8,Y.11), OK 02 (3.1,Y.3, ¥.6,Y.7,Y.13),
OK 03 (3.3,3.7,3.9,3.14,Y.1-3), OK 04 (3.3,3.5,3.11,Y.5,Y.14),0K 05 (3.4,3.9,Y.3,

y.4), OK 06 (3.8, ¥.2,Y.10), OK 07 (3.1, 3.8,Y.1,Y.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK



10 (3.2,3.9,Y.1,Y.3,Y.4,Y.9,Y.16), OK 11 (3.1,3.7,3.14,Y.2,Y.14), MK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14,
y.1-4,y.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥.4, V.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), MK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, ¥.3, Y.4,Y.6, ¥.8-10), K 3.2 (0.4, 3.1-
4,3.8,3.14, ¥.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3,Y.4,Y.8.Y.14, V.15), 1K 3.4 (0.5,
3.3,3.5,3.8,3.12-14, .4,Y.6,Y.9,Y.10), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, .7, ¥.12, V.13, V.16),

MK 4.1 (0.5, 3.1-2, 3.4, 3.7, 3.8,3.10, 3.11-13,Y .4, ¥.V.7,¥.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,¥.7,¥.10,¥.12-14),NK 4.3 (0.6,3.1,3.5, 3.6, 3.8,3.10,3.12-14, ¥.4,Y.6-9,Y.11,Y.12,Y.15))

1.

Mprbopbl N8 U3MEPEHUA PA3PEIKEHWNSA, MECTO UX YCTAHOBKM U

NopPAAOKNPOBEPKMU.

2.

0O6a3aHHOCTM cnecapelt No 06CNYKMBAHUIO KOHTPO/IbHO-U3MEPUTENbHbBIX NPMBOPOB U

dBTOMATUKN.

3.

4.

5.
paboTbl.

A S

10.
11.
12.
13.
14.
15.
16.

YCTPOCTBO TEXHUYECKMX MAaHOMETPOB U TPeOOBAHUA K HUM.
MoBepKa KOHTPONbHO-U3MepPUTENbHbIX NPUH60pPOB. CPOKK ee NPoBeAEHMUS.
MpefoxpaHUTeNbHO-3aMopHbIe KnanaHbl. HasHayeHWe, yCTPOMCTBO, HAaCTPOIMKa, NPUHLMN

CpOoKM TeKyLLero peMoHTa 1 cocTaB paboT npu o0bcnyKMBaHUM aBTOMATMKK, 6€30MacHOCTH.
CpOKM TEKYLLLEro peMOHTa 1 CoCTaB paboT Npu 06CcNyKMBAHMM aBTOMATUKM PeryinpoBaHus.
Perynatopbl AaBneHusa rasa.

Ha3HauyeHMe n mecTa yCTaHOBKM NPOAYyBOYHbIX TPY6ONPOBOAOB.

MecTa yCTaHOBKM 3aiBUMKEK C 9NEKTPONPUBOAAMM B KOTE/IbHOM M 06BA3KE KOTAa.

Mpunbopbl yyeTa rasa, Ux yCTPOMCTBO W IKCNIyaTaLmS.

CpoKu, nepmos NoBEPKN MAaHOMETPOB, rA30aHANMN3aTOPOB.

Mpubopbl N8 U3MepPEHNA JaBNEHUA, NOPALOK U CPOKM UX NPOBEPKM.

Ha3HauyeHune, npuHUmMn paboTbl razoaHannsatopa Tmna MH.

Mepbl 6e30nacHOCTM NpU 3ameHe aAnadparmbl pacxogomepa.

Kakne TpeboBaHusa npeabasnaaiotca K npubopam KUM.  YCTpoMCTBO  NPYXMHHOrO

MaHoMeTpa.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Mpubopbl ANA U3MEpPEHUA pa3pAXKEHUA, TeMNepaTypbl, AaBneHuA. CPOKU X NPOBEPKMU.
CopeprkaHue 1 cTaanmn HanagouHbix pabor.

MeToamMKa NPOBEPKM KAavyecTBa BbINOSIHEHMA MOHTAXKHbIX paborT.

CopaeprkaHue Hanago4uHbix paboT nepBoi cTaaum.

3Tanbl HanagouHbIX PAaboT NepBon CTagnu.

®yHKUMOHaNbHble 610KM Hanago4vHbIX PaboT NepBoi cTaguu.

XapaKTepuCcTUKa NO3TanHOro 3anycka 31eMEHTOB CUCTEMbI.

OnpeaeneHne BO3MOXKHOIO XapaKTepa HEUCNPABHOCTU CUCTEMDI.

MeToabl aBTOMaTM3MPOBAHHOIO onpeaeneHna HencnpasHocTe npubopos CAY.
MpoBepKa NPaBUAbHOCTU YCTAHOBKM Cy¥KatoLmMX YCTPOWCTB.

Hanazka 4aTYMKOB YPOBHA pa3aena *KUaKocTen.

®YHKLMOHANbHOE Ha3HAYEHWUE 3/1IEMEHTOB CUCTEM aBTOMATMU3aLMMN.

OCHOBbI TEXHUYECKOWN AMArHOCTUKM CPeACTB aBTOMaTU3aLMM.



30. MeToAbl UCNbITAHWUA HA HAAEKHOCTb.

31. ®opmupoBaHMe NokasaTenein HaLeXHOCTU Ha CTaAMAX NPOEKTUPOBAHUA.

32. CALS-texHONOrMu.

33. CocTaB 3/1eMeHTOB CUCTEM aBTOMATM3ALLMMN HA BCEX CTAAMUAX KU3HEHHOTO LUKAA.

34, OYHKUMM M BO3MOXKHOCTM MCNONb30BAHWUA CpeacT8 WMHGOPMALMOHHOM

NoAAepPKKMINEMEHTOB CUCTEM aBTOMATM3ALMM HA BCEX CTAAMAX M KUSHEHHOTO LUMKAA.

35. MeToauKM NpoBeAeHUsa UCMbITaHUA Moaenen 31eMEHTOB CUCTEM aBTOMaTU3aLMN..

36. HapeXHOCTb 3n1eKTPOHHbIX 6/10KOB.

37. Ponb  MOHTaXKHO-HaNago4uHblX paboT B  TeXHWYeCKom  obecneyeHuu

HaZeXXHOrodyHKLMOHMPOBAHUA CUCTEM aBTOMATUYECKOTO YNpaBaeHUA.

38. Llenun 1 3apavm NpOEKTUPOBAHUA TEXHNUYECKON AOKYMEHTALMM U ee COCTaB.

39. Cuctema OYKBEHHO-UMPPOBLIX YC/NOBHO-rpapuyeckmx obo3HauYeHun,

NPUMEeHAEeMbIX BKOMMIeKce cTaHaapTos [CI.

40. MpaBunna cocTaBNAEHUA U YTEHUA GYHKLMOHAIbHbIX CXEM aBTOMATM3ALLUN.

41. CO0poYHbIe YepTexu, NaaHbl pasmelleHuAa obopyaoBaHuA, cneunduKaumm B
yepTexax MCXemax.

42. DneKTpUYecKkne n MOHTaXKHble cxembl pa3pabaTbiBaembix CAY.

43. MpumeHeHwue YIO ana coctaBneHna GYHKLMOHANbHbBIX CXeEM aBTOMATU3aLMMN.

44. TMpasunna ycTaHOBKM OTOOPHbBIX YCTPOWUCTB A1 U3MEPEHUA AaBNEHUA U BaKyyma.

45. KomnnekcHaa yCTaHOBKA AnddepeHUManbHOro MaHOMETPA M CyXKatoLMX

YCTPOMCTBPACXO40MEPOB.

46. CoaeprkaHue paboT no npennyckoBow NpoBepKe Anadparm (CyKatowmx) ycTpomcTs.

47. TpeboBaHUA NPU YCTAHOBKE CYKAIOLLNX YCTPOMCTB, ANA U3MEPEHUA PACX0Aa.

48. Obwume TpeboBaHMA MOHTAXKa NepPBMYHbIX NpeobpasosaTenen U OTOOPHbIX YCTPOMCTB.

49. NMpasunna yCTaHOBKM AaTYMKOB YPOBHEMEPOB.

50. TexHu4yecknx meponpuatuin obecneumsatoLmx 6e3onacHoCTb paboT B
aneKTpoyctaHoBKaxgo 1000 B co cHATMEM HanpAXeHUA.

51. YcTpoicTBO, NPUHLMN AEUCTBUA YAbTPa3BYKOBbLIX PACXO40MEPOB.

52. YCTpOWCTBO, NPUHLMN AENCTBUA EMKOCTHbIX YPOBHEMEPOB.

53. YcTpoicTBo, NPUHLMN PaboTbl 3N1EKTPOMArHUTHbBIX PACXO40MEPOB.

54. YcTpoicTBO, NPUHUMN AEUCTBMA pacxogomepa MepeMeHHOro nepenaga

AaBNEHWNA,AOCTOMHCTBA, HEAOCTATKW.

55. Mpunbopbl, ucnonblyemole ANA U3MEPEHUA AaBNAEHUA aTMOCHEpPHOro BO3ayXa.
MepeuncanTbaaTh XapaKTEPUCTUKY.

56. KnaccudpuKkaums norpeLlHoCcTeN N3MepeHUA.

57. YcTponcTBo, npuHUMN aeicteua anddepeHumanbHOro MaHoMeTpa.

58. MpuHUMN AeNCcTBUA XKUAKOCTHbIX MAHOMETPOB, TPEOOBAHNA NO MOHTAXY,

A OCTOMHCTBA,HEA0CTATKM.

59. O6bACHUTL AENCTBUE KaKUX TEPMOMETPOB OCHOBAHO Ha M3MEPEHUMN AaBaeHUA
paboueroseLLecTBa, 3aK/1HOYEHHOTO B EMKOCTb MOCTOAHHOIO 06bema, Npu U3IMEHEHUU ero
TemnepaTypbl.

60. O6bACHNUTD, HA YemM OCHOBAHO W3MepeHWe TemnepaTypbl Mo

3NEeKTPUYECKOMYCOMPOTUBEHUIO TEN.

Paspnen 2. IIporpammupoBaHue MUKPOKOHTPOJLJIEPOB
(oueHnBaemblie KomneteHuun u mnx vyactn: OK 01(3.5,Y.1, V.2, ¥.8), OK 02 (3.1, V¥.3), OK 03(3.5,Y.1-3),

OK 04 (3.5,Y.4,), OK 05 (3.1,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,Y.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,Y.4,Y.14), OK 11 (3.1,3.6,3.10,Y.2,Y.14), NK

2.1 (0.1, 3.1,3.10,3.12, ¥.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, ¥V.4, ¥.10), MK 3.4 (0.5,



3.3,3.5,3.6,3.10,3.12,Y.4,Y.8,Y.10), NK 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, V.4,Y.8,Y.10, V.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, Y.8,Y.10, V.14)).

Ob6nacTb 3arpy3kn moayna Arduino.
dnemeHTbl Moayna Arduino.
lpynna aHanorosbIX BXOA0B.

KomaHabl aHaNorosoro BbiBOAA.
XapaKTepucTMKa KomaHa nutaHma «Power».
Moaaneprknsaemble A3bIKWM NPOrpaMmmmMpPoBaHmA.
KomaHabl A3bika Arduino.
XapaKTepucTrKka cpeabl pa3paboTkm Arduino IDE.
9. ®yHKuKMM Aa3biKka Arduino.
10. XapaKTepucTMKa OCHOBHOMO OKHa cpeabl pa3paboTKu.
11. MaHenb nHcTpymeHToB moayna Arduino.
12. KakK Bblbupaetca Homepa COM nopTa?
13. O6bACHUTL MeTOAMKY BbIBOpaA TMNA Ucnonb3yemoii naaTbl Arduino.
14. [OaTb xapaKTepPUCTUKY CKeTY (OTKpPbITUE, COXPaHEHWE, 3arpy3Ka).
15. Kak npoucxoguTt opraHusauma obmeHa MHPopmaLMen mexay nporpammon Ha
Arduino MKOMNbIOTEPOM.

NN hE W=

3. MeToauueckne MaTepHuaJibl, ONpeesiue Npoue1ypy 4 KPpUTEPUU OLleHUBAHUSA
c¢opMHPOBAHHOCTH KOMIIETEHIUI NPHU NMPOBeeHUH MTPOMEKYTOUHON aTTecCTAlul

Kpurepun ¢popmMupoBaHusi OlleHOK 10 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUM

- OLICHKA «OTJMYHO» BBICTABIISCTCS OOYYaIOMIEMYCs, €CIM KOJMYECTBO MNPABIIBHBIX OTBETOB Ha
Borpockl coctanisier 100 — 90% ot olriero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIIGHKa «XOpOIIO» BBICTABISIETCS OOYYarOIEMYCs, €CIM KOJIMYECTBO MPAaBWJIBHBIX OTBETOB Ha
BOMpPOCHl — 89 — 76% ot o011ero o0bEMa 3aJaHHBIX BOIIPOCOB;

- OIICHKa «YIOBJIETBOPHTEJIBHO» BBHICTaBISCTCA OOYYAIOUIEMYCs, €CIH KOJIWYECTBO NPABHIBHBIX
OTBETOB Ha TeCTOBbIE BONPOCH! —75—-60 % oT 0011ero oobEéma 3a1aHHBIX BOIIPOCOB;

- OLICHKA «HEeYI0BJIETBOPHUTEIBLHO» BBICTABISACTCS OOYYaIOMIEMYCs, €CIIM KOJMYECTBO MPABMIIBHBIX
oTBeTOB — MeHee 60% oT 0011ero 00bEMa 3a1aHHBIX BOIIPOCOB.

Kpurepun ¢popMupoBaHusi OLEHOK 0 pe3y/JbTaTaM BbINOJHEHHS 3aJaHUI

«OTIUYHO/32YTEHO0» — CTABUTCS 32 padOTY, BBHIMIOJHEHHYIO MMOJTHOCTHIO 03 OMUOO0K U HEJOYETOB.

«Xopo1Io/3a4TeH0» — CTABUTCS 332 Pa0OTY, BBITIOIHEHHYIO MOJIHOCTHIO, HO TP HAIMYMH B HEW He Oolee
OJIHOH Herpy0oil OmMOKY 1 OTHOTO HeloueTa, He 0oJiee TPeX HEJOUETOB.

«Y10BJIETBOPHUTEIbHO/3aUTEH0» — CTABUTCS 32 PadOTy, €CIM 00YYaIONIHIiCs TPaBUIBHO BBITIOJTHHI HE
MeHee 2/3 Bceil paboThl WK JOMYyCTHI He OoJiee oJHOM Tpy0Ooil ommOKu U ABYX HEJO0YETOB, HE OoJee OIHOM
rpyooii U ogHOW HerpyOol ommOKku, He Oosiee Tpex HErpyObIX OIMMOOK, OJHONW HErpyooW OIMMOKH W JBYX
HE/I0UETOB.

«HeynoBJIeTBOPUTEILHO/HE 3aYTEHO» — CTAaBHUTCS 3a palOTy, €CIM YHCIO OIMHOOK M HEI0YETOB
MIPEBBICHIIO HOPMY TSI OLEHKH «YIOBIETBOPUTEIHHO)» WU MPABUIBLHO BBITIOTHEHO MeHee 2/3 Bcel paboThl.

Buowl owubok:

- 2pybOvle OwUbOKU: He3HAHUe OCHOBHLIX NOHAMUU, NPABUN, HOPM, HEe3HAHUE NPUeMO8 peuieHus 3a0ad;
OWUOKU, NOKA3bLEAIOWUE HENPABUILHOE NOHUMAHUE YCI08US NPEOSIONCEHHO20 3A0AHUSL.

- HezpyOvle OWUOKU: HEMOYHOCU OOPMYIUPOBOK, ONpeOeleHUll, HePAYUOHANbHBIU 6bl00p X004
peuerusl.

- HeOouemvl. HEPAYUOHANbHbIE NpUEeMbl BbINOIHEHUSA 3A0aHUs; OMOeNbHble NOSPEeULHOCU 8
opmynuposke 8v1860008,; HeOPeI’CHOE BbINOIHEHUE 3A0AHUSL.
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«OTIAMYHO» — CTYICHT MpHOOpesr HeoOXOAMMBbIE YMEHHUS W HaBBIKHM, HPOJEMOHCTPUPOBAT HAaBBIK
MPaKTHYECKOTO MPUMEHEHUS MOTyIeHHBIX 3HAHUH, HE JIOMYCTHJI JIOTHYECKUX U (PaKTHIECKUX OIIMOOK

«Xopomo» — cTyaeHT npuolOpen HEOOXOIMMble yMEHHUS M HAaBBIKM, IMPOJEMOHCTPHUPOBAN HABBIK
MPAaKTHYECKOTO MPUMEHEHUS MTOyYeHHBIX 3HAHWH; TOMyCTHII HE3HAUNTEIbHbIE OIIMOKN 1 HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO» — CTY/ICHT JIOMYCTUJ CYILIECTBEHHbIE OIIUOKH.

«HeynoBJ1IeTBOPUTEIBbHO» — CTYAEHT JAEMOHCTPHpPYET ()parMeHTapHbIE 3HAHHMSA HM3Y4aeMOTo Kypca;
OTCYTCTBYIOT HEOOXOIUMbIE YMEHUS U HABBIKH, JIOMYIIECHBI IPyObIe OITHOKH.
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OKCHEpPTHBIN JIHUCT
OLICHOYHBIX MaTEPHAJIOB JUIS POBECHUS MPOMEKYTOYHOHN aTTECTAIIUH 10
TMCIUITIIMHE

M/K.05.01 Opranu3zanus padorsl no npopeccnul8494 Ciaecapnb

M0 KOHTPOJIbHO-U3MEPUTEJIbHbIM NPUOOPaAM U ABTOMATHKE
IIM.0S BpinosiHeHue padoT 10 0JJHOI WM HECKOJIbKHM npodeccusim
Pado4MX, JOJTKHOCTAM CIYKALIAX

15.02.14 «OcHaleHue CpeACTBAMM AaBTOMATH3alMU TEXHOJOIMYEeCKHUX MPOLEcCOB U
MPOU3BOJCTB (110 OTPACIAM)»

HII/I(in 1 HAMMEHOBAHUE HAIIPABJICHUS HOHFOTOBKI/I/CHCHPIEIJILHOCTI/I

npodHIb / CrienuaIu3anis

TexHuk
I(Ba.]'IHq)I/IKaLII/IH BBIITYyCKHHUKA

1. ®opmasibHOE OLIEHUBAHUE

[Tokazarenu [IpucyrcrBytror OTcyTCTBYIOT

Hanuuue 06s3aTeIbHBIX CTPYKTYPHBIX 3JIEMEHTOB:

— TUTYJIBHBIN JIUCT +

— IOSICHUTEINIbHAS 3aM1CcKa +

— TUITOBbIE OLICHOYHBIE MAaTE€PUAIbI +

— METOAUYECKHE MaTepHalIbl, ONPEIEIIAIOINE +

MpoLeNypY U KPUTEPUU OLICHUBAHUS

CopeprxarenbHOE OLICHUBAHUE
CooTBeTCTBYET He
ITokazarenu CooTBeTCTBYET
YaCTUYHO COOTBETCTBYET

CootserctBue TpedoBanusim GI'OC BO k N
pe3yiabTaTaM OCBOCHHS IPOTPAMMBbI
CootserctBue TpedoBanusm OITOIT BO k N

pe3yabTaTaM OCBOCHUS MPOTPAMMBI
OpuenTanus Ha TPeOOBAHUS K TPYIOBBIM
¢byaxumsam TIC (mpu Hanuaum +
yrBepxkaerroro [1C)
CootBeTcTBYET (hOPMUPYEMBIM
KOMIIETEHIHSIM

3axmouenue: POC pekoMeHyeTcs/ He PeKOMEHyeTCsl K BHEIPEHHIO; 00ecTieunBaeT/ He
obecrieunBaeT 00bEKTHBHOCTD M JIOCTOBEPHOCTD PE3yJIbTATOB IPH MPOBEICHHH OLICHUBAHUS PE3YJIbTATOB
00y4YeHUs; KpUTEPUH U TIOKA3aTeNIN OLIEHUBAHMSI KOMIIETEHIUH, KAkl OLIEHUBAHMsI 00eCIeUnBaIOT/ HE
00€eCIeunBarOT MPOBEICHNE BCECTOPOHHEH OLIEHKHU PE3yJIbTATOB 00yUCHHS.

DkcnepT: AoueHT Kadeapsl negaroruku u conuonorun GI'BOY BO OI'TLY, k.1.H., AOIEHT

é%/ / Koubkuua E.B.

(nmoamnuce) DdUO
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