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Conepxxanue

ITosicauTeIbHAS 3aITHCKA.

TumnoBble KOHTPOJIbHBIE 3a/IAHUS WM UHBIE MAaTepUAJIbl JJI OIICHKW 3HAHWUW, YMEHUW, HABBIKOB U (HMJIM) OIBITA
JeSITeIbHOCTH, XapaKTEPU3YIOLINX YPOBEHb CHOPMHUPOBAHHOCTH KOMITETCHIINH.

MeTtoauueckie MarepHaibl, ONPEACISIIOIUe MPOLenaypy M KPUTEPHH OLEHHBAHUA C(HOPMUPOBAHHOCTH
KOMHeTeHHI/Iﬁ HpI/I HpOBel[eHI/II/I HpOMC)KyTO‘-IHOfI aTTCCTAlluU.



1. losicHUTEIbHAA 3aAIMCKA

1.1 Ilenp npoOMEXYTOUHOM aTTeCTallMM — OLIEHMBAHME IPOMEXYTOUHBIX W OKOHUYATENIbHBIX PE3YJbTaTOB
o0y4yeHMsl 10 TUCLMIUIMHE, 00ECIeUnBaIOIINUX JOCTHKEHHE IUIAHUPYEMBIX Pe3y/IbTaTOB OCBOEHMs 00pa3oBaTeIbHOMN
IIPOrpaMMBI.

[lepeueHs KOMMIETEHIIUN, POPMUPYEMBIX B TIPOIIECCE OCBOCHUS TUCITUTUTAHBI

Koz [TpodeccrnonanbHbie KOMIIETEHITUN
OcymecTBIsITh BEIOOP 000pYIOBAaHUS U DJIEMEHTHOW 0a3bl CHCTEM aBTOMATH3AIMH B
MK 2.1 COOTBETCTBMM C 3aJaHUeM M TpeOOBaHHUEM pa3pabOTAaHHOW TEXHHUYECKOM

JOKYMEHTAI{ Ha MOJIEIIb JJIEMEHTOB CUCTEM aBTOMATU3ALUH.
Ocy1ecTBIATh MOHTaX M HAJIAaJKy MOJEIU DJIEMEHTOB CUCTEMAaBTOMAaTH3alMHU Ha
OCHOBE pa3pabOTaHHOIN TEXHUYECKON JTOKYMEHTAIIHH.

[InanupoBaTh pabOTHI MO MOHTAXy, HAJIAAKE M TEXHUUECKOMY OOCIY>KUBAHHIO
MK3.1. | cucreM U CpeACTB aBTOMATH3alM HAa OCHOBE OpPraHU3allMOHHO-PACIOPAIUTEIBHBIX
JOKYMEHTOB U TPEOOBAHUH TEXHUUYECKOW JOKYMEHTAIHH.

Opranu3oBbIBaTh MaTEPUATIBHO-TEXHUUECKOE 0OecreueHre paboTIIo MOHTAXY,
HaJIaJIKe ¥ TEXHUYECKOMY 00CITY)KMBAHUIO CUCTEM U CPE/ICTB aBTOMATHU3ALHH.
PazpabaTpiBaTh MHCTPYKIMM W TEXHOJIOTUYECKHE KapThl BBITOJHEHHS pPadOT I
MK 3.3 MOTYMHEHHOI'0 IIePCOHANa MO MOHTaXy, HalaJKe U TEXHUYECKOMY OOCIYKUBAHHIO
CUCTEM U CPEJICTB aBTOMATU3ALUU.

Opranu3oBbIBaTh BBHIIIOJHEHHE ITPOM3BOJACTBEHHBIX 3aJaHUNIIONYNHEHHBIM
IIEPCOHAJIOM.

MK 3.5. | KoaTponupoBarh KadecTBO pabOT MO MOHTaXy, HaJIagKe ¢ TEXHHYECKOMY
OOCITy’)KUBAaHHIO CHCTEM M CPEJCTB aBTOMATU3ALlMH, BBIIOIHAEMBIX MOAYMHEHHBIM
MIEPCOHAJIOM U COOJII0/IEHNE HOPM OXpaHbl TpyJ1a U OEpeKIMBOr0 MPOU3BOJICTBA.

MK 4.1. | KoHTponupoBaTh TeKylIue napaMeTpbl U (pakTHUYecKHe MOoKa3aTelau padoThl CHCTEM
aBTOMATH3allUM B COOTBETCTBUM C TPEOOBAaHUSMU HOPMATHBHO-TEXHHUYECKON
JOKYMEHTAIUU ISl BBISIBICHUS BOSMOKHBIX OTKJIOHEHM.

MK 4.2. | OcymecTBasATh AMATHOCTUKY MPUYMH BO3MOXKHBIX HEUCIIPABHOCTEN U OTKa30B CUCTEM
JU1s1 BBIOOpa METOJIOB M CIIOCOOOB UX YCTPAaHEHMUSI.

MK 4.3 | .Opranu3oBbIiBaTh pabOTHI MO YCTPAaHEHHMIO HEIMOJIAJ0K, OTKAa30B 000pylOBaHUS U
PEMOHTY CUCTEM B paMKaX CBOECH KOMIIETCHIIUH.

OcBoenue npoeccnoHaIbHOTO MOJTYJISl HAIIPaBJIE€HO HA Pa3BUTUE OOIINX KOMIIETEHIUH:

MK 2.2.

MK 3.2.

MK 3.4.

Kon OO01Me KOMIIETEHIIUN
OK 1

Br16upath ciocoObl perienus 3a1a4 npopecCHOHaNbHON AesITENbHOCTH,

MPUMCEHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAaM.

OK 2 Ocy1iecTBIATh NOUCK, aHATM3 U HHTEPIPETALNIO HH(POpMAIIUY, HEOOXO MO JIIst
BBINOJIHEHUS 3a/1a4 TPO(ECCHOHATILHON IEATEIbHOCTH.

OK3 [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U TUYHOCTHOE
pa3BUTHE.

OK 4 Pa6 =

aboTaTh B KOJUIEKTUBE M KOMaH 1€, 3 (PeKTHBHO B3aMMO/IEHCTBOBATh C KOJIJIETaMH,

PYKOBOJCTBOM, KJIMEHTAMH.

OK 5

OCYH_ICCTBJBITB YCTHYIO U IMCbMCHHYIO KOMMYHHKAIIUIO HA TOCYTAPCTBCHHOM S3BIKC C




Y4€TOM 0COOEHHOCTEH COLMATIBbHOIO M KYJIBTYPHOIO KOHTEKCTA.

OK 6 IIposABIATE IpaXkIaHCKO-NIATPUOTHYECKYIO TIO3ULIMIO, IEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHHE HAa OCHOBE TPAIMLIMOHHBIX 00IIEYETI0BEYECKUX LIEHHOCTEH.

OK7 CopnelicTBOBaTh COXPaHEHUIO OKpYXkKaroIleH cpeibl, pecypcocOepekeHno, 3pPeKTUBHO
JEICTBOBATD B YPE3BbIYANHBIX CUTYALMSIX.

OK8 Hcnonb30Bathk cpeacTBa GU3NUECKON KyIbTYpBI U1l COXPAHEHUS U YKPETIJICHUS
3JI0pOBbsI B IIpoliecce NPOo(ecCHOHANBHOMN EATENbHOCTH U IOJIEP/KAHMS
HE00X0AUMOro YpoBHsl (pU3MUECKON OJTOTOBICHHOCTH.

OK'9 Hcnonp30BaTh HHPOPMALIMOHHBIE TEXHOJIOTHH B TPO(ECCHOHATILHOM 1A TEIbHOCTH.

OK 10 [Tonp30BaTbes MpodecCHOHATBHON TOKyMEHTAUEH Ha TOCYJapCTBEHHOM H
HHOCTPAHHOM S3bIKaX.

OK 11 [TnanupoBaTh NpeINPUHUMATENBCKYIO ACATEIBHOCTh B PO EeCCHOHATBLHOM cdepe.

1.2 Pe3ynbTarsl 00yueHus IO JUCIHUILINHE, COOTHECEHHBIE C TNIAHUPYEMbIMH
pe3yJibTaTaMi OCBOEHHS 00pa30BaTEIbHON IPOrPaMMBI

Pe3yabTarnl 00yueHust

Kpurepuu ouenkn

DopMBbI M METOABI
KOHTPOJISl M OL[eHKH

M/IK.05.01.

IK 2.1. OcymecTBIsATs BEIOOP 000pYIOBaHUS M 3JIEMEHTHOH 0a3bl CHCTEM
@BTOMAaTH3allid B  COOTBETCTBHH C 3aJaHWeM H©  TpeOoBaHHEM
[pa3pabOTaHHON TEXHUYCCKOW JOKYMEHTAIIMM HA MOJECIb 3JCMCHTOB
CHCTEM aBTOMAaTH3allUH.
3HATh:
3.1 ciyxeOHOe Ha3HA4YeHHWE U HOMEHKJIATYypy aBTOMAaTH3MPOBAHHOTO
000pYIOBaHHUS M DJIIEMEHTHOM 0a3bl CHCTEM aBTOMATH3AIUH;
3.2 ~ HazHaYeHUWE M BUABl KOHCTPYKTOPCKOW U TEXHOJOTMYECKOU
ITOKYMEHTAIIH [T aBTOMaTH3HPOBAHHOT'O TIPOU3BOJICTBA;
3.7 Ha3HAYCHHWE W BHIBl KOHCTPYKTOPCKOW JOKYMEHTAIIMA Ha CHUCTEMEI
AaBTOMATH3AIIHN;
3.10 ¢hbyHKIMOHATPHOE HA3HAUYCHHUE AIIEMEHTOB CHCTEM aBTOMATH3AIUH;
3.14 OpTraHU3aIUI0 U 00eCTieYeHHEe KOHTPOIST KOHCTPYKTOPCKHUX
[pa3MepHBIX Ienel, cPOpMUPOBAHHBIX B MPOIIECCE aBTOMATH3UPOBAHHOM
COOpKH B COOTBETCTBUU C TpeOOBaHUSAMU KOHCTPYKTOPCKOH H
TEXHOJIOTUYECKON JOKYMEHTAIUH.

Ymern:
V.1 BeIOMpaTs 000pyIOBaHUE U MEMEHTHYIO 0a3y CHCTEM aBTOMATH3aIUHI
B COOTBETCTBUU C 3aJlaHUEM U TpeOoBaHWEM pa3paOOTaHHOW TEXHUYECKOU
MTOKYMEHTAIINH;
V.2 BeIOMpaTh U3 0a3bl paHee pa3pabOTaHHBIX MOJENEH SJIEMEHTHI CUCTEM
AaBTOMATH3AIIHN;
V.3 9uTaTh ¥ MOHUMATh YEPTEKU M TEXHOJIOTHUECKYIO TOKYMEHTAITHIO;
V.4 ucnonp30BaTh HOPMATHBHYIO TOKYMCHTAIIMIO W MHCTPYKIHH TI0
PKCILTyaTal[U CUCTEM U CPEIICTB aBTOMATH3AIIHH;
V.11 BRIOMpPATH W UCIIOJIE30BaTh KOHTPOJILHO-U3MEPUTEIBHBIC CPEJCTBA B
COOTBETCTBHUH C MIPOU3BOJICTBCHHBIMH 331a9aMH;
NMeTh NpaKTUYECKHId ONBIT:
0.1 BeIOOpa 000pPYIOBAHUS U IEMEHTHOM 0a3bl CHCTEM aBTOMATH3AINH B

- MpPUMEHSIET TEOPETUUECKUE
OCHOBBI u TIPUHLIMIIBI
noctpoenus CAY;

- ompenensieT yCTPOMCTBO,
CXEMHBIC W KOHCTPYKTHBHBLIC

OCOOEHHOCTH 3JIEMEHTOB U
y3I0B  THUIIOBBIX  CPEACTB
HU3MEPEHUH;

- HCIIONB3YEeT CIIPABOYHYIO
auTepaTtypsl Ui mopbopa
CpeACTB  U3MEpEHUs 5
aBTOMAaTHU3ALUMU;

- [IPOBOJUT pacyeTsl
DIIEKTPUYECKHUX,
3IIEKTPOHHBIX 5
ITHEBMATUYECKHUX cXeM
U3MEPEHUS, KOHTPOJI,
peryaupoBaHus.

OLICHKA «OTIIHYHO»
BBICTABIIAETCS

00y4aroIemMycsi, €Cjii OH
00HAPY)KUBAET CIICAYIOLIUEC
SHAHWS:

- TIOJHOE  IIOHMMAaHHE
CYIIHOCTH
paccMaTpuBaeMBbIX
SIBIICHUH,

Tekymuil KOHTPOJIb:
BXO/IHOH KOHTPOJIb;
YCTHBIM U IUCbMEHHBIN
OIpPOC, JIOTIOJHEHHS K
OTBETaM, OLICHKA
JeATEIbHOCTH
00y4aromuxcs npu
BBINOJIHEHUH U 3aIIUTE
pe3yibTaToB
MIPaKTHYECKNX "
nabopaTopHEIX  PadoT,
TECTUPOBAHMs,  OLICHKA
Pe3yIIbTaToOB ayIUTOPHOM
CaMOCTOSTENIBHOM

paboTel  OOydJaroUTMXCs
(moknamoB, cooOuIeHUH,
pedepatoB).

IIpomesxxyTounas
aTTecTanus:

g pepeHINPOBAHHBIN
3ageT mo MJIK.05.01.;
9K3aMeH 110 MOJYIIIO.




COOTBCTCTBHU C 3aJaHUCM U Tpe60BaHI/I€M pa3pa60TaHH0171 TEXHUYECKOM
MOKYMCHTAIMHU HA MOICIIb DJIEMCHTOB CUCTEM aBTOMATHU3AITNH,

BaKOHOMEpPHOCTEW, 3HaHUE
BaKOHOB W TEOpHiMl, yMmeer
MOATBEPIUTH UX

IMK 2.2. OcymiecTBiasTh MOHT2X U HalaJIKy MOJEIU JJIEMEHTOB CHCTEM
ABTOMAaTH3alu{ Ha OCHOBE pa3pabOTaHHOI TEXHUYECKOW JOKYMEHTALUH.
3HaTh:
3.3 mpaBuia ONpeneIeHUs MOCIeI0BATeIFHOCTH ACHCTBIHA P MOHTaXCH
HaJIaJKEe MOJENH DJIEMEHTOB CHCTEM aBTOMATH3ALINH;
3.4  THNOBBIE TEXHHYECKHE CXEMbl MOHTaXka JJIEMEHTOB
ABTOMAaTH3allHN;
3.7 Ha3HAa4YCHUE W BHABI KOHCTPYKTOPCKON NOKYMEHTALMH HA CHCTEMBI
ABTOMaTH3allUu;
3.8 tpedoBanus [1TD u [1Th npu npoBeaeHuu padoT MO0 MOHTAXY WHAJIA/IKE
MojieNelt 2JIEMEHTOB CUCTEM aBTOMaTHU3alLUY;
3.9 tpedoBanust ECKJl nu ECT/] x odopMIIeHHIO TEXHHYECKOH
ITOKYMEHTAIUH I CUCTEM aBTOMaTHU3aluY;
3.10 ¢yHKIIMOHATBHOE HA3HAYCHUE JIEMEHTOB CHCTEM aBTOMAaTH3ALNH;
3.12 kpurepun pabOTOCIIOCOOHOCTH >JIEMEHTOB CUCTEM aBTOMAaTH3AIlHM;
'Ymern:
V.3 4nTaTh U MOHUMATh YEPTEKU U TEXHOJIOTHUECKYIO JOKYMEHTALUIO;
V.4 ucnonb30BaTh HOPMATHBHYIO JTOKYMEHTALUI0 M MHCTPYKIHUH IO
PKCILTyaTallud CUCTEM U CPEJCTB aBTOMATH3ALHH;
V.8 mpOBOAUTE ONTUMM3ALMIO PEKUMOB, CTPYKTYPHBIX CXEM U YCIOBUH
PKCIUTyaTallid 3JIEMEHTOB CHCTEM aBTOMATH3AllMM B pPEAIbHBIX WIH
MOJIEIBHBIX YCIIOBHSIX;
V.11 BeIOMpaTh M HCIIOJB30BAaTh KOHTPOJILHO-U3MEPUTEIbHBIE CPEICTBA B
COOTBETCTBUH C POU3BOCTBEHHBIMHU 33/1a4aMU;

Hmerb NpaKTHYECKUI ONIBIT:
0.2 ocylIecTBIEHUS MOHTaKa U HAJIAAKH MOJIEIHU 3JIEMEHTOB CHCTEM
ABTOMAaTHU3alMU HAa OCHOBE pa3pabOTaHHOI TEXHHUYECKOW JOKYMEHTALNY;
0.4 nyaHupoBaHUsl pabOT MO MOHTaXY, HajaJKe M TEXHUYECKOMY
00CITy)KMBaHHIO  CHUCTEM M CPEICTB aBTOMATH3allMM Ha OCHOBE
OpraHU3aIMOHHO-PACIOPSIUTEIBHBIX JOKYMEHTOB U TpeOoBaHUIA
[TEXHUYECKOH JOKYMEHTAIUH;

CUCTEM

KOHKPETHBIMH ~ [IPUMEpPaMH,
pH obciry)kuBaHUHT
CPEACTB aBTOMATU3ALIH;
0oOHapyKUBaET
CaMOCTOSITETIbHOCTD
apryMEHTHPOBAaHHOCTh
CYXJICHUH, yMEET
YCTAHOBUTH CBSI3b MEXKAY
H3y4yaeMbIM U paHee
H3yYCHHBIM MaTepUualIoM
0 Kypcy, a Takxec
MaTepHaIOM yCBOCHHBIM
OpH  U3YyYCHUU  JPYTHX
CMEKHBIX JAUCUUIUIMH |
MIPUMEHSIET UX MPAKTHKE;
- YMEET MOJKPENHUTh OTBET;
yMeeT JenaTh aHajus,
0000111eHHs 1 COOCTBEHHBIE
BBIBOABI [0  JAHHOMY
BOTIPOCY;
- YMEeT CaMOCTOSITENIbHO U
pamoHaIbHO PaboTaTh C
yueOHUKOM,
JOTIOJTHUTENBHOM
JIUTEPATYpOr u
crpaBounukamu o CAY u
CAP.
OlIeHKA

u

«XOpOoLIOo»

MK 2.3. [IlpoBomuTh UCHBITAaHHS MOJEIH  JJIEMEHTOB  CHCTEM
aBTOMATH3allMM B pEATbHBIX YCIOBUSX C IENbI0  TIOATBEPKICHHS
paboTOCTIOCOOHOCTH U BO3MOXKHOUM ONTUMH3AIUY.

3HATh:

3.8 TpedoBanms [ITO u IITH npu mpoBeneHnn padoT MO MOHTAXY H
HaJIaJKe MOJIEIeH 3JIEeMEHTOB CHCTEM aBTOMATH3aIINY;

3.10 ¢hyHKIMOHATBHOE HA3HAYCHHUE AIEMEHTOB CHCTEM aBToMaru3anum; 3.11
METOJMKH TIPOBEACHUS HCIBITAHIA MOJENCH JIeMEHTOB CHCTEM
aBTOMATH3AIIHN;

3.12 kpurepun paboTOCIOCOOHOCTH IEMEHTOB CHCTEM aBTOMATH3AIHH;

3.13 OCHOBHbIE MPUHUMUIIBI KOHTPOJIS, HaJaAKd M  [OJHAIAJIKHU
ABTOMATU3UPOBAHHOTO METAIJIOPEKYIICTO obopynoBaHus,
MPUCTIOCOOIICHUH, PEXYIIEr0 HHCTPYMEHTA;

3.14 opraHmzanuioo ¥ 0oOecleYeHHe KOHTPOJII  KOHCTPYKTOPCKHX
pa3MEpHBIX IIeriel, c)OPMHUPOBAHHBIX B IpoOlEcCce ABTOMATH3UPOBAHHOM
COOpDKM B COOTBETCTBHMM C TpeOOBAaHMSIMH KOHCTPYKTOPCKOH H
TEXHOJIOTUYECKON JOKYMEHTAIUH.

YMeTh!

V.5 IpOBOIUTH UCTIBITAHHS MOJIEIH 3JIEMEHTOB CUCTEM aBTOMATH3aLlUH B
pEaJbHBIX YCIOBHSX;

V.6 IpOBOANTH OIIEHKY (QYHKIIOHAIEHOCTH KOMIIOHEHTOB,

V.7 noaTBepkaaTh pabOTOCIOCOOHOCTh UCTIHITHIBAEMBIX 3JIEMEHTOBCUCTEM
aBTOMAaTH3aLIUH;

V.8 MpoBOJAHTH ONTUMH3ALUIO PEKUMOB, CTPYKTYPHBIX CXEM H YCJIOBHA
DKCIUTyaTallid 3JeMEHTOB CHUCTEM aBTOMATH3allMH B PEAIbHBIX HIIH
MOJICTIbHBIX YCIIOBHSIX;

V.10 opraHu30BBIBaTH pecypcHoe obecriedyeHne padoT IO KOHTPOIIIO,
HasnaKe, TIOJTHAJIAIKE u TEXHUYECKOMY 00CITyKNBaHHIO
ABTOMAaTH3UPOBAHHOTO METaJUIOPEXKYIIETO 000py0BaHUS B

BBICTABJISIETCA
00yJaroIeMycs, €ClId OH
0OHApYKHBAET CIICAYIOIIHE
BHAHUS:
- JIOMyCKaeT OJHY Herpyoyro
omnOKy mWiIn He Oojee IBYX
HCJI0YCTOB u MOXKET nux
HCIIPAaBUTh  CAMOCTOSITENIHHO,
WM TIPU HEOOJIBILON TOMOIIH
npernoJaBaTes;
- He o0JlajaeT JOCTaTOYHBIMH
HaBBIKaMH paboTEI co
CIIPAaBOYHOM JIUTEPATYPOH.
OLICHKA
(<y1OBJICTBOPUTEJIHHO»
BBICTABJISETCA
00yJaromemMycsi, eCii OH
0OHApYKHUBACT CIICAYIOIINE
BHAHUS:
OT/ICNIbHBIC

mpobensl B
YCBOCHHH CYILLECTBEHHBIX
BOIIPOCOB Kypca, HE
NPEMSITCTBYIOLIUE
JlabHENIEMY YCBOEHHIO
NIPOTrPaMMHOI'0 MaTepUana;

- MCTIBITHIBAET 3aTPY/IHEHUS B
NPUMEHECHUN 3HAHUH,
HEOOXOIUMBIX TSt




COOTBETCTBMH C MPOM3BOJICTBCHHBIMH 33/ladaM{, B TOM YHCIE C
ucronb3oBanueM SCADA-cHcTEeM B aBTOMATH3HPOBAHHOMIIPOU3BO/ICTBE;
V.11 BBIOMpaTh W UCTIOIB30BaTh KOHTPOJIHHO-U3MEPHUTEIHHBIE CPEICTBA B
COOTBETCTBHUH C POM3BOCTBCHHBIMH 33/1a4aMU;
V.15 opraHu3oBBIBaTh YCTpaHEHUS HAPYILICHUH, CBA3aHHBIE C HACTPOMKOI
000OpyIOBaHUs, NPUCHOCOONICHUHM, COOPOYHOTO W MEPHUTEIHLHOIO
MHCTPYMEHTA;

HNMmeTh npakTHYecKHii ONBIT:
0.3 mpoBeeHHS NCTIBITAHNI MOJENH 3JIEMEHTOB CHCTEM aBTOMATH3AIINH B
[pEATBHBIX YCIOBUAX C MHENbI0 TOATBEPKIACHHS pPabOTOCIIOCOOHOCTH H
BO3MOYKHOI ONTHUMH3ALIUNA

BBITTOJTHEHHS MIPAaKTHYECKUX
[pabot CHCTEM
ABTOMATHYECKOTO yIPaBICHUSIN
KOMITOHEHTOB ~ MEXaTPOHHBIX
CHCTEM;

- OTBEYaeT HENOJHO Ha
BOIIPOCHI npenoiaBaTens
(ymyckas M OCHOBHOE), WU
BOCIIPOM3BOAUT  COJIEPIKAHHE
TEKCTa yaeOHHKa, HO
HEIOCTATOYHO MOHMMAeT
OTAEIbHBIC MOJIOKEHNS,

IMK 3.1. IlmaaupoBaTh pa®OTHI MO0 MOHTaXy, HalaJKe M TEXHUICCKOMY

00CITy)KMBaHHIO CHCTEM H CPEICTB aBTOMATH3aIMM HA OCHOBE

OpTaHM3AIMOHHO-PACTIOPSIIUTENIFHBIX ~ JOKYMEHTOB M TpeOOoBaHMA

TeXHMYECKOH JOKYMEHTAIHH.

3HaTh:

3.1 cmyxeOHOe Ha3HAaYCHHWE M HOMEHKJIATYpy aBTOMAaTH3MPOBAHHOTO

000pyIOBaHUS M DIIEMEHTHOM 0a3bl CHCTEM aBTOMATH3AIIH;

3.2 ~ HazHayeHUWEe M BUABl KOHCTPYKTOPCKOM M TEXHOJOIMYECKOH

ITOKYMEHTAIINH I aBTOMaTH3HPOBAHHOT'O TIPOM3BOJICTBA;

3.5 METOTMKH HaTAaIKH MOJIENIel 3JIEMEHTOB CHCTEM aBTOMATH3AIN;

3.6 kiaccuukanuo, Ha3HAYCHUE U 00JaCTh 3JICMEHTOB CHUCTEM

aBTOMATH3aIlHN;

3.7 Ha3HAYCHHE W BHIBl KOHCTPYKTOPCKOW JOKYMEHTAIIMHA HAa CHUCTEMBI

aBTOMATH3AIIHN;

3.9 tpedoBarmss ECKJl u ECT/] k opopMIICHHIO TEXHUYIECKOU

ITOKYMEHTAIIUH TSI CHCTEM aBTOMATH3aIUH;

3.10 ¢pyHKIIMOHATBHOE HA3HAUCHHE 3JICMEHTOB CHCTEM aBTOMATH3AI[HH;
Ymers:

V.3 yuTaTh ¥ MOHUMATh YEPTEKU U TEXHOJIOTHUECKYIO TOKYMEHTAIHIO;
V.4 ucnonp30BaTh HOPMATHBHYIO JOKYMEHTAIMIO U MHCTPYKLHUHU IO
PKCILTyaTallii CUCTEM M CPEJICTB aBTOMATH3aLlNY;

V.6 mpoBOANTH ONCHKY (PYHKIIOHAIEHOCTH KOMIIOHCHTOB,

V.8 mpOBOAUTH ONTUMU3AIMIO PEKUMOB, CTPYKTYPHBIX CXEM M yCIOBHHI
OKCILUTyaTallid dJIEMEHTOB CHCTEM aBTOMATH3allMd B PEANBHBIX HIIH
MOJICTEHBIX YCIIOBHSIX;

Y.9 mnnanupoBaTh pabOTBl MO KOHTPOIIO,

HaJIaaKe, IIoaHaJIagKeC U

TEXHUYECKOMY 00CTy>KUBaHUIO aBTOMATH3UPOBAHHOTO
METaIIOPeXyero  o0OpyAOBaHMSI HAa  OCHOBE  TEXHOJIOTHYECKOM
IMIOKyMEHTallMd B COOTBETCTBHM C TMPOU3BOACTBEHHBIMHU 3aJadyaMu

COTJIaCHO HOPMATHBHBIM TPEOOBAHHUSIM;

V.10 opraHM30BBIBaTH pecypcHoe obOecneyeHue paboT MO KOHTPOIIIO,
HaaKe, MOJHANIA/IKE u TEXHHYECKOMY 00CITyKNBaHHIO
ABTOMAaTHU3MPOBAHHOTO METAJUIOPEKYIIEro 000pYAOBaHUS B COOTBETCTBUH
C TPOM3BOJCTBEHHBIMH 3aJadyaMH, B TOM 4YHCIE C HCIOJIb30BaHUEM
SCADA-cucTeM B aBTOMaTH3HPOBAaHHOMITPOU3BOJICTBE.

HNMmeTh NpaKTHYeCKHil ONBIT:

0.4 mnanupoBaHWe pabOT MO MOHTaXy, HAJNAJKe W TEXHUYECKOMY
0OCITy)KMBaHMIO CHCTEM M CpPEACTB aBTOMAaTW3allid Ha OCHOBE
OpraHU3aIMOHHO-PACIIOPSANTENBHBIX ~ JOKYMEHTOB WM TpeOoBaHUM
TEXHMYECKOH JOKYMEHTAIUH.

MMEIOIINE BaKHOE 3HAYECHUE
[IPU OTBETE HA BOIIPOC. OLIEHKA
«HEYI0BJIETBOPHUTEIbLHO»
BEICTABIISIETCS] 0OyUaromeMycs,
KOTOPBI HE3HAECT
BHAYUTEJIBHOM 4acTH
[IPOrpaMMHOI0  Marepuana,

momyckaer CYILIECTBCHHBIC
OILITNOKH, HEYBEpEHHO, C
OOJIBIINMH 3aTpyIHECHUAMHA
BBITTOJTHACT MPaKTHIECKUE
BajaHus,  HE CIPaBISIETCS C
BTUMU BUIAMH pabor
CaMOCTOSTENBHO;

- HE 3HAeT U HE IOHHUMAET
3HAYUTEIIBHYIO WIH OCHOBHYIO
4acTh POrPaMMHOT0
MaTepuaia B npezenax
MIOCTABJICHHBIX BOTIPOCOB;

- HAMEET ci1abo
chopMyIHpOBaHHBIE u
HETIOJTHBIC 3HAHUS M HE yMeeT
HUX OOBSACHHUTH OTHOCHUTEIILHO

pabor  cucrteM
ABTOMATHYECKOTO YIIPABJICHUS U
KOMIIOHEHTOB ~ MEXaTPOHHBIX
CHCTEM;

- TIpH OTBETE J0MMyCcKaeT boiee

JIBYX rpyOBIX omnooK,

KOTOpBIE HE MOXKET HCIPABUThH

Jaxe pu MIOMOIIN

MIPENoaaBaTesL.

1K 3.2. Opranu3oBbIBaTh MaTepHaIbHO-TEXHUUECKOE oOecneueHne pabot
MO0 MOHTaXYy, HAJIAAKE U TEXHUYCCKOMY O6CJ'[y)KI/IBaHI/I}O CHUCTEM U CPEACTB
ABTOMAaTH3alnH.

3HaTh:

3.1 ciyxeOHOe Ha3HaYEeHHWE W HOMEHKJIATypy aBTOMATH3HPOBAHHOTO
000py/IOBaHUS U SIIEMEHTHOM 0a3bl CCTEM aBTOMATH3allUH;

3.2 ~ Ha3HaYeHWE W BHABl KOHCTPYKTOPCKOW U  TEXHOJOTHYECKOH
MTOKYMEHTANU JJIA aBTOMAaTU3UPOBAHHOTO IPOU3BOJICTBA,

3.3 mpaBuiIa OIpeAesIeH sl OCeI0BATeIbHOCTH JEHCTBUI TPU MOHTaXKEH
HaJIa/IKe MOJICIIN YJIEMEHTOB CHCTEM aBTOMAaTH3AINH;




3.4 THIOBBIE TEXHMYECKME CXEMbl MOHTaXa OJJIEMEHTOB CHCTEM
ABTOMATH3ALUH;

3.8 tpedoBanus IITD wm IITH npm mpoBepeHHHM padOT 1O MOHTaXy H
HaJa/Ike MOJICIICH AJIEMEHTOB CHCTEM aBTOMATH3alMY;

3.14 opraHmzanuio W oOecrneyeHHe KOHTpPOJS  KOHCTPYKTOPCKHX
[pa3MEpHBIX Iieriei, c(OPMUPOBAHHBIX B MPOIECCE aBTOMAaTH3MPOBAHHOU
COOpKM B COOTBETCTBHM C TpeOOBaHMSAMHU KOHCTPYKTOPCKOH U
TEXHOJIOTUUECKON JOKYMEHTAIHH.

YMerh:

V.3 gyuTaTh ¥ MOHUMATh YEPTEXKU U TEXHOIOTHIECKYIO JOKYMEHTAIIHIO;

V.4 mcronp30BaTh HOPMATUBHYIO JOKYMEHTAIMI0 M MHCTPYKIHH IIO
PKCILTyaTallid CUCTEM M CPE/ICTB aBTOMATH3alINY;

V.9 nnmaHupoBaTh pabOTBHl 1O KOHTPOJIO, HaJaiKe, IOJHANANKE H
TEXHIYECKOMY 00CITyKMBaHHIO ABTOMATH3MPOBAHHOTO
METAIOPEXyIero  o0OpyAOBaHMS HAa  OCHOBE  TEXHOJIOTHYECKOM
ITOKyMEHTallil B COOTBETCTBUM C IIPOM3BOJCTBCHHBIMH  3a/la4aMH
COTJIacCHO HOPMAaTHBHBIM TPEOOBaHHUSIM;

V.10 opraHm30BHIBaTH peCypcHOE obOecredeHHe paboT MO KOHTPOIIIO,
Haaake, MOJHANIAKE u TEXHIYECKOMY 00CITyKNBaHHIO
ABTOMAaTH3MPOBAHHOTO METAJUIOPEKYIIEro 00OpYAOBaHUS B COOTBETCTBUH
C TPOM3BOJICTBEHHBIMH 3aJadyaMH, B TOM 4YHCIE C KCIOIb30BAaHUEM
SCADA-cucTeM B aBTOMAaTH3HPOBaHHOMIIPOU3BOJICTRBE;

V.11 BBIOMpPATH W UCTOJB30BATh KOHTPOJILHO-M3MEPUTEIBHBIE CPEJCTBA B
COOTBETCTBUH C IIPOM3BOACTBEHHBIMH 33a4aMHU.

HNmerh NpaKkTHYECKUI ONIBIT:

0.4 mnanupoBaHWA pabOT MO MOHTAXy, Halagke M TEXHUYIECKOMY
0OCITy)KMBaHMIO CHCTEM M CpPEACTB aBTOMAaTH3allid HAa OCHOBE
OpPTraHM3aIMOHHO-PACIIOPAANTENBHBIX ~ JAOKYMEHTOB W TpeOOBaHHH
TeXHMYECKOH JOKyMEHTAIUH.

MK 3.3. PaspabareiBaTh WHCTPYKIMH M TEXHOJOTHMYECKHE KaPTHI
BBITTOJIHEHHS padoT I NOJUUHEHHOTO MepCcoHalia 10 MOHTaXy, HallaJAKe U
TEXHUYECKOMY OOCITY)KMBaHUIO CUCTEM U CPEJICTB aBTOMATU3AIHH.
3HATh:
3.1 ciyxeOHOe Ha3HAYeHHE W HOMEHKJIATYpPy aBTOMAaTH3WPOBAHHOTO
000pYIOBaHUS U SIIEMEHTHO 0a3bl CHCTEM aBTOMATH3allUH;
3.2  HazHayeHUWEe U BUAbl KOHCTPYKTOPCKOM M TEXHOJOTHYECKOH
ITOKyMEHTAINH /I aBTOMATH3UPOBAaHHOTO TIPOU3BO/ICTBA;
3.3 mpaBuia onpeaeeHus Mocae10BaTeIbHOCTH ASHCTBUIT IPH MOHTAaXEH
HaJa/Ike MOJICIIH JJIEMEHTOB CHCTEM aBTOMAaTH3aINH;
3.4  THNOBBIE TEXHHYECKHE CXEMbl MOHTa)Xka »JIJIEMEHTOB CHCTEM
ABTOMaTH3aIHH;
3.5 METOJUKH HaJIaJKA MOJCIICH 3JIEMEHTOB CUCTEM aBTOMAaTH3AI1H;
3.8 TpedoBanms [1TD u I1Th npu nmpoBeaeHnU paboT M0 MOHTAXY MHATIA/IKE
MoJieTield 3JIEeMEHTOB CHCTEM aBTOMAaTH3alny;
3.12 xpuTepruu paboTOCIIOCOOHOCTH 3JIEMEHTOB CUCTEM aBTOMATH3allNY;
3.13  OCHOBHBIE NPUHOWIBI KOHTPOJIS, HalaJKd M  IOAHANIAJKH
ABTOMaTHU3UPOBAHHOTO METaITIOPEXYIIETO o0opyoBaHws,
MPUCHIOCOOICHUH, PEXYIIET0 HHCTPYMEHTA;
3.14 opraHuzauui0 W OOecleYeHHEe KOHTPOJSI KOHCTPYKTOPCKHX
pa3MepHBIX 1ernel, copMHUPOBaHHBIX B MPOIECCE aBTOMATH3NPOBAHHOM
cOOpDKH B COOTBETCTBHH C TpeOOBaHMAMU KOHCTPYKTOPCKOH ¥
TEXHOJIOTHYECKOH JOKYMEHTAIIHH.
Ymersn:
V.3 yuTaTh ¥ MOHUMATh YEPTEXKU M TEXHOJIOTHUYECKYIO JOKYMEHTALIHIO;
V.4 ucronb3oBaTh HOPMATHUBHYIO JOKYMEHTAIMIO M MHCTPYKIHH IO
PKCILTyaTallii CUCTEM M CPE/ICTB aBTOMATH3alLNY;
V.8 mpoBOAUTH ONTUMM3AIMIO PEKMMOB, CTPYKTYPHBIX CXE€M M YCIOBHH
DKCILTyaTallid 3JEMEHTOB CHCTEM aBTOMATH3alMM B PEAIBHBIX MM
MOJICTBHBIX YCIIOBHSIX;
V.14 opraHu3oBbIBaTH pabOTHI MO0 KOHTPOJIO, HAIAJKE, MOJHANAIKE H
TEXHMYECKOMY  OOCIY)XKMBaHHIO  ABTOMATH3MPOBAHHOTO  COOPOYHOTO
00Opy/ZOBaHUSI Ha  OCHOBE  TEXHOJIOTHUECKOH  JOKyMEHTallMd B
COOTBETCTBHH C ITPOM3BOACTBEHHBIMH 3aa4aM1 COITIACHO HOPMAaTHUBHBIM




TpeOOBaAHUSM;
V.15 opraHu3oBBIBaTh YCTpAaHEHUS HAPYLICHUH, CBA3aHHBIE C HACTPOMKON
00OpynOBaHUs,  IpPUCIIOCOOJEHHUH, COOPOYHOTO W MEPHUTEIHHOTO
MHCTPYMEHTA.

HmeTh npakTHYeCKHIi ONBIT:
0.6 ocyuiecTBIEHHUsS AMATHOCTUKM HEUCIPABHOCTEH M OTKa30B CUCTEM
ABTOMAaTHU3UPOBAHHOTO COOPOYHOTO IMPOM3BOJICTBEHHOTO 00OPYIOBaHHS B
paMKax CBOCH KOMIETCHLMH AJIsI BBIOOpa METOMOB M CIIOCOOOB MX
yCTpaHEeHUsL.

IMK 3.4. OpraHn30BBIBATh BEHIIIOJHEHUE MPON3BOJCTBCHHBIX 3aJaHUHA
[OAYMHEHHBIM IIEPCOHAIIOM.

3HaTh:

3.3 nmpaBuia onpeaeneH s MOoCIe0BaTeIbHOCTH JEUCTBUI TPU MOHTaXKEH
Hasa/Ike MOJICIIN HJIEMEHTOB CHCTEM aBTOMAaTH3aliH;

3.5 METOIMKY HaJIaJKU MOJIeJIel 3JIEeMEHTOB CHCTEM aBTOMAaTH3aINH;

3.8 TpedoBanns I1TO u I1Th npu nmpoBeaeHnu padboT M0 MOHTAXyY MHATAIKE
MOJIEIICH 3JIEMEHTOB CHCTEM aBTOMATH3ALINY;

3.12 kpurepun paboTOCIOCOOHOCTH IEMEHTOB CHCTEM aBTOMATH3AIIHM;
3.13  OCHOBHBIC NPHHIWIIBI KOHTPONS, HalaAKM W IOIHAJAIKH
ABTOMaTU3UPOBAHHOTO METa/UIOPEXKYIIEro 00opyznoBaHus,
MPUCTIOCOOIEHHH, PEXYIIEro HHCTPYMEHTA;

3.14 opraHmzanuioo ¥ 0oOecle4eHHEe KOHTPOJII  KOHCTPYKTOPCKHX
[pa3MEpHBIX Iiereil, cOpMHUPOBAHHBIX B Mpolecce aBTOMAaTU3UPOBAHHOM
COOpDKM B  COOTBETCTBHMM C TpeOOBaHMSIMU KOHCTPYKTOPCKOW H
TEXHOJIOTHYECKOM JOKYMCHTalNH.

YMmerhb:
V.4 wncnonp30BaTh HOPMATHBHYIO JOKYMEHTAIIMIO W HWHCTPYKLIHH IO
PKCILTYaTaIIH ABTOMAaTH3HPOBAHHOTO METaJUIOPEIKYIIIETO

POU3BOICTBEHHOTO 000PYI0BAHUS;

V.6 mpoBOANTH OLIEHKY (DYHKIIMOHAIbHOCTH KOMIIOHEHTOB;

V.9 nnaHupoBaTh pPabOTBl 1O KOHTPOJIO, HaJajKe, MOJHANANKE H
TCXHUYCCKOMY O6CJ'Iy)I(I/IBaHI/IIO ABTOMATU3UPOBAHHOTO
METATIOPEXXYIETO  000OpYZAOBaHMS HA  OCHOBE  TEXHOJIOTHYECKOH
ITOKyMEHTAIllMM B COOTBETCTBUM C IIPOM3BOJCTBCHHBIMH 3a/adyaMH
COTJIaCHO HOPMAaTHBHBIM TPeOOBaHMUSM;

Y.10 opranuzoBBIBaTH pecypcHoe obecrieueHHe paboT IO KOHTPOIIIO,
HaajKe, MOHANIA/IKE u TEXHUYECKOMY 00CITyKNBaHHIO
aBTOMAaTHU3MPOBAHHOTO METAJUIOPEKYIIEro 000pPYAOBaHUS B COOTBETCTBUH
C TMPOMU3BOJACTBCHHLIMU 3ajja4yaMd, B TOM YHCJIC C HCHOJIb30BAHUEM
SCADA-cucTeM B aBTOMAaTU3UPOBAHHOMITPOU3BOJICTBE.

HNmMmeTb npakTHYecKMii ONBIT:

0.5 oCymIecTBIATh KOHTPOJb KauecTBa pabOT MO MOHTaxy, HajlaJKe H
TCXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO CUCTEM U CpPpCACTB aBTOMAaTHU3allUH,
BBITIOJTHACMBIX TMMOJYUHCHHBIM MEPCOHAIOM U CO6J'IIOI[CHI/IG HOPM OXpaHbI
Tpyza 1 OepexxIIMBOrO MPOU3BOJICTBA.

MK 3.5. KoHTpomupoBaTh KadecTBO pabOT 1O MOHTaXy, HalagKke H
TEXHAYECKOMY OOCIHY)XMBAaHHIO CHCTEM U CPEICTB aBTOMATH3alUH,
BEITTOTHAEMBIX MTOJYMHEHHBIM IIEPCOHATIOM ¥ COONIOJCHHE HOPM OXpPaHBI
Tpyaa U OEPEkKIIMBOTO MTPOU3BOJICTRA.
3HATh:

3.3 mpaBwia onpeeNeHUs MOCIeI0BATEILHOCTH ISHCTBUN TIPU MOHTaKEH
HaIaJIKe MOJEIN 3JIEMEHTOB CHCTEM aBTOMATHU3AIINY;

3.4 TUTIOBBIE TEXHUYECKHE CXEMBl MOHTa)Ka 3JIEMEHTOB CHCTEM
aBTOMAaTH3AIH;

3.5 METOUKM HaJlAJAKU MOJIEJIeH 2JIEMEHTOB CUCTEM aBTOMATU3aLIUU;

3.8 tpeboBanusa IITO u [ITh mpu mpoBeaeHMH pabOT MO MOHTAXY U
HaaJIKke MOJeJIeH JIEMEHTOB CUCTEM aBTOMATH3aIINN;

3.11 MeToIuKY MPOBEEHUS UCIIBITAHUN MOJIENIEH 2IIEMEHTOB CUCTEM
aBTOMAaTH3AIH;

3.12 xpurepun paboTOCIOCOOHOCTH HIEMEHTOB CHCTEM aBTOMATH3AIIHN;
3.13  OCHOBHBIE NPHUHLHUIIBI KOHTPOJS, HAIaJKUM W MOAHAJIAIKA
ABTOMATH3UPOBAHHOTO METaJIOPEKYIIETO obopymoBaHus,




MpUCTIOCOOIIEHHH, PEXKYILEr0 HHCTPYMEHTA;

3.14 opraHMzanui0o M OOecCIe4eHHE KOHTPOJS KOHCTPYKTOPCKHX
[pa3MEpHBIX Iieriei, cOPMHUPOBAHHBIX B IpOIECCe aBTOMATH3MPOBAHHON
COOpKM B COOTBETCTBMHM C TpeOOBAaHMSAMU KOHCTPYKTOPCKOW H
TEXHOJIOTUUECKOH JOKYMEHTAIUH.

YMern:

V¥.4 ucnonp3oBaTh HOPMATHBHYIO JOKYMEHTALUIO U MHCTPYKLUU IO
OKCIITyaTalld CUCTEM U CPE/ICTB aBTOMATH3ALINY;

V.6 mpoBOANTH OLIEHKY (DYHKIIMOHAIbHOCTH KOMIIOHEHTOB;

V.7 mnonrBepxaaTh pabOTOCHOCOOHOCTh HCIBITHIBAEMBIX 3JIEMEHTOB
CHCTEM aBTOMAaTH3aLlUH;

V.12 ~ nuarHocTHpOBaTh  HEUCNIPABHOCTM M OTKasbl  CHCTEM
ABTOMAaTH3UPOBAHHOTO METaJUIOPEXYILEro MIPOU3BOJICTBEHHOT'O
00Opy/IOBaHUSI C II€JbI0 BHIPAOOTKM ONTHMAIBHOTO PpEIICHUS 10 UX
YCTPAHEHUIO B paMKaX CBOEH KOMIIETEHIUH;

V.13 ocyuiecTBIATh AMArHOCTUKY HEHCIPABHOCTEH M OTKA30B CHCTEM
ABTOMAaTHU3MPOBAHHOTO COOPOYHOTO IIPOM3BOACTBEHHOTO OOOPYIOBAaHUS B
[paMKax CBOEH KOMIIETEHIIHH;

V.16 KOHTpONMpOBATH MOCJIE YCTPAaHEHWS OTKIOHEHWH B HACTpOIHKe
COOPOYHOTO TEXHOJIOTHYECKOTO 000PYAOBaHUS TEOMETPHIECKUE U (PU3HKO-
MEXaHWYECKHE MapaMeTphl (pOpMHUPYEMbIX COSAMHEHUH B COOTBETCTBUH C
TpeOOBaHMIMH TEXHOJIOTHIECKOH JOKYMEHTAIINH.

HNmMeTb npakTHYecKHii ONBIT:

0.5 ocymecTBiIeHHEe KOHTPOJIS KadecTBa pabOT IO MOHTaXy, HaJalke U
TCXHUYICCKOMY O6CHy)KI/IBaHI/IIO CUCTEM U CpCACTB aBTOMAaTHU3allUH,
BBITIOJTHACMBIX TOAYMHCHHBIM MEPCOHAIOM U COGJ’I}OI[CHI/IG HOPM OXpaHbL
Tpyza 1 6epeKINBOrO NIPOU3BOJICTBA.

MK 4.1. KouTponupoBaTh TeKylMe mapamerpbl H  (aKTHUYECKHe
mokazatean pabOThl CHCTEM AaBTOMATHM3alldd B  COOTBETCTBUH C
TpeOOBaHUAMH HOPMATHBHO-TEXHHUCCKOW JOKYMEHTAIIUH JJISI BBISBICHHS
BO3MO>KHBIX OTKJIOHCHHUH.

3HaTh:

3.1 cmyxeOHOe Ha3HAYCHHE W HOMCHKIATYPY aBTOMATH3HPOBAHHOTO
000pyIOBaHUS ¥ DIIEMEHTHOM 0a3bl CHCTEM aBTOMATH3AIIHM;

3.2  HazHayeHUWE U BUAbl KOHCTPYKTOPCKOM M TEXHOJOTHYECKOH
ITOKyMEHTALIMU AJI aBTOMATU3UPOBAHHOI'O TPOU3BOJICTBA;

3.4  THIOBBIE TEXHHYECKHE CXEMBI MOHTaXKa DIEMEHTOB CHCTEM
AaBTOMATH3ALINH;

3.7 Ha3HaYeHWe U BHUJbBI KOHCTPYKTOPCKOW JOKYMEHTAIUH Ha CHUCTEMBI
AaBTOMATH3ALINH;

3.8 tpedoBanus [1TD u I1Th npu npoBeaeHuu padoT MO0 MOHTAXY MHAJIA/IKE
MOJIEJIEH 2JIEMEHTOB CUCTEM aBTOMAaTH3aIUH;

3.10 ¢hyHKIMOHATPHOE HA3HAYCHHUE AIEMEHTOB CHCTEM aBToMaru3anum; 3.11
METOJIMKH MPOBEIEHUS UCIBITAHUI MOJENEN 3JIEMEHTOB CUCTEM
ABTOMAaTH3aI1M;

3.12 kputepun paboTOCIOCOOHOCTH IEMEHTOB CHCTEM aBTOMATH3AIIHH;
3.13 OCHOBHbIE€ NPHUHUUIBI KOHTPOJS, HAIAAKU W MOAHATIAAKH

AaBTOMAaTH3UPOBAHHOTO METaJUIOPEKYIIIEro 00opyIoBaHUS,
MPUCTIOCOOJICHHM, PEXYIIET0 HHCTPYMEHTA.
Ymern:

V.4 wucnonp3oBaTh HOPMATHUBHYIO JIOKYMEHTAIMI0O W WHCTPYKIMH TIO
PKCIUTyaTallud CUCTEM M CPEJCTB aBTOMAaTHU3al1H;

V.7 mnonrBepkmatb pabOTOCIOCOOHOCTH HCHBITHBIBACMBIX — AJIEMEHTOB
cHCTeM aBTOMAaTH3allly;

v.12 JINarHOCTUPOBATh HEUCNPaBHOCTH 51 OTKa3bl CHCTEM
ABTOMATHU3UPOBAHHOTO METAJIIOPEKYILETO MIPOU3BOJICTBEHHOTO
000OpyIOBaHUS C IIETbI0 BBIPAOOTKH ONTHUMAIBHOIO PEIICHHS [0 HUX
YCTpaHEHHUIO B paMKax CBOEH KOMIIETEHIINH;

V.13 ocymiecTBIsATh AWMATHOCTHKY HEHUCIIPABHOCTEH W OTKAa30B CHUCTEM
ABTOMATH3UPOBAHHOTO COOPOYHOTO MPOU3BOJICTBEHHOTO 000pYAOBaHUS B
[paMKax CBOEH KOMIETEHIINH;

V.14 opraHu3oBBIBaTh Pa0OTHI 10 KOHTPOJIO, HANAIKE, MOIHATAIKE H
TEeXHUYECKOMY  OOCITY)KMBAHHIO  aBTOMAaTHU3WPOBAHHOTO  COOPOYHOTO
000pyZOBaHHS Ha OCHOBE TEXHOJIOTHYECKOW JOKYMEHTAIIUH B




COOTBETCTBUM C NMPOU3BOACTBEHHBIMH 3aJjauaMH COIJIACHO HOPMAaTHBHBIM
TpeOOBaHUAM;
V.16 koHTponMpOoBaTh MNOCJE YCTPAaHEHHS OTKIOHEHHMH B HACTpoOilke
COOPOYHOr0  TEXHOJIOTMYECKOTO O00OpYNOBaHMS T'€OMETPUYECKHE U
(u3MKO-MeXaHMYeCKUe IapamMeTpbl (OPMUPYEMBIX COCJIMHEHUH B
COOTBETCTBHH C TPEOOBAHUSIMHU TEXHOJIOTUIECKON TOKYMEHTALUH.
HNMmeTh npakTHYecKHii ONBIT:
0.5 ocymiecTBIATh KOHTPOJIb KayecTBa pabOT MO0 MOHTaxy, Hajajake U
TEXHMYECKOMY OOCIY)KMBAaHHMIO CHUCTEM M CpEICTB aBTOMAaTH3allWy,
BBITMOJIHAEMBIX MOJYMHEHHBIM NEPCOHATIOM M COOMIOCHHE HOPM OXPaHBI
Tpyza 1 0epeXIMBOrO NPOU3BOJICTBA;

MK 4.2,  OcymecTBIATs  JWATHOCTUKY  TNPUYNH  BO3MOXKHBIX
HEHCIPAaBHOCTEH M OTKA30B CHCTEM AT BHIOOpA METOZOB M CHOCOOOB MX
yCTpaHEHUSL.

3HATh:

3.5 METOIMKH HaJIaJKU MOJIeJIel 3JIEeMEHTOB CHCTEM aBTOMAaTH3aINH;
3.6 kinaccudukaiyoo, Ha3HAYCHWE U 00JACTh HIIEMEHTOB CHUCTEM
aBTOMAaTH3aLUH;
3.10 ¢pyHKIMOHATPHOE HA3HAUYCHHUE AIIEMEHTOB CHCTEM aBTOMAaTH3AIHN;
3.12 kpurepun paboTOCIOCOOHOCTH IEMEHTOB CHCTEM aBTOMATH3AIIHM;
3.13  OCHOBHBIC TPUHIOWIEI KOHTPOIS, HAJaAKH ¥ TOIHATAIKA
aBTOMAaTH3UPOBAHHOTO METaJUIOPEXKYIIEro 00opyIOBaHHUS,
MPUCTIOCOOICHUH, PEXYIIET0 HHCTPYMEHTA;
3.14 opraHmzanmmi0 ©W OOECIEYCHHE KOHTPOJII KOHCTPYKTOPCKUX
pa3MepHBIX Lierned, cOPMHUPOBAHHBIX B MPOILIECCE ABTOMATU3UPOBAHHOM
COOpKM B COOTBETCTBHM C TpeOOBaHUSIMH KOHCTPYKTOPCKOW |
TEXHOJIOTHUYECKOU JOKYMCHTalUU.
Ymern:
V.4 ucnonp30BaTh HOPMATHBHYIO TOKYMEHTAIIMIO W MHCTPYKIHH TI0
PKCILTYyaTaI[iy CUCTEM M CPEIICTB aBTOMATH3AIIH;
V.6 IPOBOANTH OICHKY (PYHKIIOHAIEHOCTH KOMIIOHCHTOB;
V.7 noarBepkaath pabOTOCIOCOOHOCTh HCIBITHIBACMBIX  JJIEMEHTOB
cHCTeM aBTOMAaTH3aLlUH;
V.10 opraHu30BBIBaTh pecypcHOE oOecmedyeHrue padoT MO KOHTPOJIIO,
HaJaIKe, TIOTHATIA/IKE u TEXHUIECKOMY 00CITy>)KHBAaHHIO
ABTOMAaTH3UPOBAHHOTO METAJUIOPEKYIIETO 000PYAOBaHHUS B COOTBETCTBUH
C TPOW3BOJICTBCHHBIMH 33J]ad4aMH, B TOM YHCJIE€ C WCIOJIB30BaHUEM
SCADA-cucTeM B aBTOMaTH3HPOBAaHHOMITPOU3BOJICTRBE;
V.12  nuarHOCTUPOBATH  HEUCHPABHOCTH M OTKa3bl  CHCTEM
AaBTOMAaTH3UPOBAHHOTO METaJUIOPEKYIIETO TIPOU3BOJICTBEHHOTO
00Opy/ZOBaHUSI C 1I€JbI0 BBIPAOOTKH ONTHMAJIBLHOTO pPELIeHUS] 10 HUX
YCTpaHEHHUIO B paMKaX CBOEH KOMIIETEHIINY;
V.13 oCymecTBIsTh JMArHOCTHKY HEHMCIPAaBHOCTEH M OTKa30B CHCTEM
ABTOMAaTHU3UPOBAHHOTO COOPOYHOTO MPOM3BOJICTBEHHOIO 00OPYIOBaHHS B
[pPaMKax CBOEH KOMIIETEHLINH;
V.14 opraHu3oBBIBaTh Pa0OTHI 10 KOHTPOIIO, HANAIKe, MOIHAJAIKe M
TEXHUYECKOMY  OOCHY)XHBAHHIO  aBTOMATH3HPOBAHHOTO  COOpPOYHOTO
000pyIOBaHHS HAa  OCHOBE TEXHOJIOTHYECKOW  JOKYMCHTAIlMH B
COOTBETCTBUH C IPOMU3BOACTBEHHBIMH 3a/layaMHU COTIACHO HOPMATHBHBIM
TpeOOBaHUSIM.
HmeTs npakTHYeCKHIi ONBIT:
0.6 ocyliecTBiICHHsT JUATHOCTUKU HEHCHPABHOCTEHl U OTKa30B CHCTEM
ABTOMAaTHU3UPOBAHHOTO COOPOYHOTO MPOM3BOJCTBEHHOTO 000PYIOBaHHS B
paMKax CBOEi KOMIETEHLMH IJsi BBIOOpa METO/IOB M CIIOCOOOB MX
[yCTpaHeHHsI.

[MK 4.3.0pranu3oBbIBaTh padOTHI 110 YCTPAHEHUIO HEMOJAJO0K, OTKa30B
000pY/IOBaHUS 1 PEMOHTY CHCTEM B PaMKaX CBOCH KOMIIETEHIINH.

3HATh:

3.1 cmyxeOHOe Ha3HAYCHHE M HOMEHKJIATYpy aBTOMAaTH3MPOBAHHOTO
000pyIOBaHUS M JJIEMEHTHON 0a3bl CHCTEM aBTOMAaTH3AIIHH;

3.5 METOTMKH HaTaIK! MOJIENIeH 3JIeMEHTOB CHCTEM aBTOMATH3AIIHH;

3.6 kmaccupukanuio, HazHadyeHWe M OOJIACTh DJIEMEHTOB CHCTEM




ABTOMATH3ALUH;
3.8 TpeboBanwms [1TD u [ITH npu npoBenennn paboT M0 MOHTaXy WHAJAIKE
MoOJeJel 3JIEMEHTOB CHCTEM aBTOMATH3ALNHY;
3.10 ¢pyHKIMOHATBHOE HA3HAYEHHE DJIEMEHTOB CUCTEM aBTOMAaTH3alNH;
3.12 kputepuu paboTOCIOCOOHOCTH 3JIEMEHTOB CUCTEM aBTOMATU3AIUH;
3.13  OCHOBHBIE NPUHLIUNBI KOHTPOJIS, HaNaJAKA M  TOAHAJIAJKU
@BTOMaTU3UPOBAHHOTO METaTIOPEXKYIETO o0opynoBaHus,
MpUCTIOCOOIEHHH, PEXYIIIEro HHCTPYMEHTA;
3.14 opraHmzamuio W oOecrieueHHe KOHTPOIS KOHCTPYKTOPCKHX
pa3sMepHBIX Lenel, chOpMUPOBAHHBIX B MPOIECCE aBTOMATU3UPOBAHHOMN
cOOpDKH B COOTBETCTBHH C TPEOOBAaHHSAMH KOHCTPYKTOPCKOH W
TEXHOJIOTHYECKOI JOKyMEHTAIHH.
YMmern:
V.4 ucnonb3oBaTh HOPMATHBHYIO JOKYMEHTAIMI0O M WHCTPYKIHMH IO
PKCILTyaTallii CUCTEM U CPEJICTB aBTOMATH3aLlNY;
V.6 mpoBOANTH OLIEHKY (DYHKIIOHAIbHOCTH KOMIIOHEHTOB;
V.7 monrBepknaTh pabOTOCIIOCOOHOCTH HCIIBITBIBAEMBIX — JJIIEMEHTOB
cHCTeM aBTOMAaTH3allUH;
V.8 mpoBOAUTH ONTUMM3AIMIO PEKHMOB, CTPYKTYPHBIX CXEM M YCIOBHH
DKCILTyaTallid 3JEMEHTOB CHUCTEM aBTOMATH3allMHd B PEAIbHBIX MM
MOJIETIbHBIX YCIIOBHSIX,
V.9 nmaHupoBaTh pPabOTBl 1O KOHTPOJIO, HaJaiKe, MOJHANAIKE H
TCXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO ABTOMATU3UPOBAHHOTO
METATIOPEXXYIETO  000OpYAOBaHMS HAa  OCHOBE  TEXHOJIOTHYECKOH
ITOKyMEHTAIlliM B COOTBETCTBUM C IIPOM3BOJCTBCHHBIMH 3a/adyaMH
COTJIaCHO HOPMAaTHBHBIM TPeOOBaHHUSM;
V.11 BBIOMpaTh M HCIHOJNB30BaTh KOHTPOJIBHO-M3MEPUTEIBbHBIE CPEICTBA B
COOTBETCTBHUH C NTPOM3BOACTBEHHBIMH 331a9aMHU;
V.12 puarHocTHpOBaTh  HEUCHPAaBHOCTH M OTKa3bl  CHCTEM
ABTOMaTU3UPOBAHHOTO METaTIOPEXKYIETO MPOU3BOJICTBEHHOTO
00Opy/IOBaHUSI C 1I€JbI0 BBIPAOOTKH ONTHUMAIBHOIO pEIIeHUS 10 HUX
YCTPAaHEHUIO B paMKaX CBOCH KOMIIETEHIINY;
V.15 opraHu3oBBIBaTh YCTpaHEHUS HAPYIUICHUH, CBA3aHHBIE C HACTPOMKOMH
000pyIOBaHUs, MOPUCHOCOONICHUH, COOPOYHOrO U  MEPHUTEIHLHOTO
MHCTPYMEHTA.
HNmMmeTb npakTHYecKHii ONBIT:
0.6 ocymiecTBIEHHS IHarHOCTUKM HEHCHPABHOCTEH M OTKa30B CHCTEM
ABTOMAaTH3MPOBAHHOTO COOPOYHOTO ITPOM3BOJICTBEHHOTO 00OPYIOBaHHS B
[paMKax CBOEH KOMIIETEHIMH Ui BBIOOpa METOMOB M CIIOCOOOB HX
yCTpaHeHHsL.

OK01-0OK11

Texkylmui KOHTPOJIb:
BXO/IHOW KOHTPOJIb;
YCTHBIM U IUCbMEHHBIN
OIpOC, JIOIOJHEHUSA K

OTBETaM, OLICHKA
JeATEeIEHOCTH
o0OyJaroIuxcs npu
BBITIOJIHCHUH U 3aLIUTe
pe3yJIbTATOB
MPAKTHIECKHUX "

1ab0PaTOPHBIX pabor,
TCCTUPOBAHMA, OILICHKa
pe3yJIbTaTOB ayJUTOPHOM
CaMOCTOSTENIBHOM

paboTBl  0OydarOIIMXCS
(moknamoB, COOOIICHHUH,
pedepatoB).
IIpomesxkyTounas
aTTecTamus:
nudpepeHINPOBAHHBIN
3auer no MJIK.05.01.;




1. KOMMNJIEKT KOHTPOJIbHO-OUEHOYHbIX CPEACTB TEKYLLEEIO
KOHTPOA

Onenounoe cpeactso Ne 1
KomnneKr 3agaHunii gna BXOAHOM KOHTPO/IbHOM paboTbl

Pa3nen 1. BoinosiHenue padot no npogeccun 18494 Ciecapnb no

KOHTPOJ/JIBHO-U3MEPUTECJIBbHBIM npnﬁopaM H ABTOMATUKHA
(oueHnBaemble KomneTeHuUMn 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), 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), 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), K 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), 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.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,V.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))

BapuaHTt 1

Y10 TaKoe aNeKTPUYECKU I TOK?
dneKTpuyeckoe HanpsaxeHue. MoTeHyman.
du3nyeckmne oCHOBbI I31EKTPUYECKOTO TOKa.
dNeKTpUYecKoe CoONpoTMBAEHUE.
MocnenoBatenbHOE BK/IIOYEHUI PE3UCTOPOB.
MeToaunKa pacyeTa 3NEeKTPUYECKUX LLenell METOLOM SKBUBANEHTHbIX CONPOTUBAEHWUIA.
MapannenbHoe BKAOYEHNE KOHAEHCATOPOB.
Cxembl 3aMeLLEeHMA SNEKTPUYECKUX Lienel.
MpPUHUMNBI aBTOMATUYECKOrO PeryiMpoBaHus
10. ®dyHKumMoHanbHan cxema CAY.

11. Twunbl cTpyKTYpHbIX cxem CAY.

12. NponopunoHanbHoe (ycnantenbHoe) 3BeHo.
13. PeanbHoe anddepeHumpytoLlee 38eHO.

14. NMpasuna npeobpasoBaHMA CTPYKTYPHbIX CXEM.
15. YactoTHble xapakTtepuctnku CAY.

16. MocneposatenbHocTb bopmupoBaHmsa CAY.
17. OcHoBHble noKasaTenn Kavectsa CAY.

18. TwnoBble 3aKOHbI PeryMpoBaHus.

19. NepsuyHble NpecbpasoBaTeny GpU3NYECKUX BESTUYMH.
20. Knaccudukauma perympyoLmx opraHos.

21. Twvnbl perynsTopos.

22. MapameTpbl 06bEKTA perynmposaHus.

23. KnaccudurKauma 3agatowmx yCTponcTB.

WCoNoak~wWNE



24.
25.

TPEXNO3ULMOHHBIX U ABYXNO3ULMOHHBIX PETYIATOPOB.
OcobeHHOCTH cxem ynpaBaeHUa Ha 6eCKOHTaKTHbIX YCTPOMCTBaX.

BapuaHT 2

Co~NA WD

3akoH Oma.

HanpAa»KeHHOCTb 3/1eKTPUYECKOTO NoA.

dNneKTpmyecKkas uenb.

3NeMeHTbl U CXEMbI SNEKTPUYECKUX Liene.

KaKoBbl OCHOBHble eaAnHULbI B CU?

HennHenHble aneKkTpruyeckne Lenu.

PyHKUMOHAbHAA CXeMa CUCTEMbl aBTOMATUYECKOIO PeryiMpoBaHums.
MpaBuna npeobpasoBaHMA CTPYKTYPHbIX CXEM.
OnddepeHumpytouLee 3BeHO.

MHTerpupytowee 3seHO.

. CraTuyeckasa xapakrepuctuka CAY.
. NepepatoyHas yHKUMA.
. BpemeHHble xapakTepuctmkm CAY.

MocneposatensHocTb popmumpoBanHus CAY.

. TMnosble 3aKOHbI peryiMpoBaHus.

Mo KaKMM NpU3HaKam MOMKHO KnaccudumumposaTb perynatopbl?

. O6u.w1e cBeaAeHnA 0 CUCTEMaAX aBTOMATHUHYECKOTO ynpaBaeEHUA U PETYINPOBAHUA.

dNemeHTbl aBTOMaTUYECKOro ynpasaeHua (KoHTpona).
ObpatHble cBasu CAP.
MocToBble MeToAbl U3MepeHua.

. MpeobpasoBaTeny C 31EKTPUYECKUMM BbIXOAHBIMU CUTHANAMM
. Knaccudukauma peryampytowmx opraHos
. Knaccudumrkauma npnbopos ans KOHTPOAS TeEMNepaTypsbl

XapaKTepuUCTUKa cedsaLimx CUCTEM PEryiMpoBaHus.

. KaKue ycTpoiicTBa Ha3bIBAOTCS PEryAATOPOM?

Paznen 2. [IporpammupoBaHue MUKPOKOHTPOJLJIEPOB

(oueHnBaemble KomneTeHuun U nx yactn: OK 01(3.5,Y.1, v.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, V.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), 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), K 4.1 (0.5, 3.1, 3.3, 3.5, 3.6, 3.10, 3.12, Y.4,Y.8,Y.10, ¥.14,), MK4.2 (0.6, 3.5-6,
3.10,3.12,Y.4,V.8,Y.10, ¥.14))

©CoNo RN E

N
D WN P O

NHdopmauma. Buapl n ceoiictBa nHbopmaumm.

N3mepeHne nibopmauymm. CoaeprkatenbHbii NOAXOA,

N3mepeHune nHpopmaumn. AndaBUTHbLIN NOAXOA.

Mpoueccop v BHyTpeHHAA NamATb [MK. OCHOBHble XapaKTepPUCTUKU U BUAbI.
BHewHAA namaATb MK. OCHOBHble XapaKTEPUCTUKM U BUADI.

YcTtpoiicTtea BBoaa UHbGopmaumm. OCHOBHbIE XapaKTEPUCTUKM U BUAbI.
YcTtpoiicTsa BbiBoAa MHGOPMaUUM. OCHOBHbIE XapaKTEPUCTUKKU U BUABI.
Knaccudumkauma nporpammuoro obecneyeHus.

MpuknagHoe MO.

Cucrtemnoe MO.

. OnepaunoHHble cuctembl. HazHaueHue, coctas. paduyeckmin nHTepdeic.
. TekcToBOM pegakTop. HasHayeHne, OCHOBHbIE BO3MOXHOCTU U QYHKLMN.

INeKTpOHHble Tabanubl. HazHauyeHne, OCHOBHbIE BO3MOXKHOCTU U QYHKLUN.

. ba3sbl AaHHbIX. CUcTEMBI ynpasseHunAa 6asamu OaHHbIX. HazHaueHMe, BO3MOXHOCTU U



dYHKUMN.

15. OcHoBHbIe 3Tanbl Pa3BUTUA BbIYNCANTENBHOM TEXHUKU. MHOopmaTmn3auma obuwectsa.

16. TexHonornu nepeaaym AaHHbiX. KaHanbl nepeaayn AaHHbIX.

17. 3awmTta uHPopmaumun. PesepBHOoe KonupoBaHue WHPopmaummn. Cnocobbl 3aWmThbI
nHbopmaymm.

18. MNoHsaTne «anropuTm». CBOMCTBA aNITOPUTMA U €70 UCNONHUTENSA.

19. /InHenHbI anropuTtm. Baok-cxema. MNpumepbl aArOPUTMOB.

20. AnropuTmunyeckas CTpyKTypa «BeTBaeHune». Bugpl. Baok-cxema. Mpumepbl aAroputmos.

21. AnropuTMmnYecKas CTPYKTypa «UuKn». Bugbl. Bnok-cxema. MNpumepbl aArOpUTMOB.

22. OCHOBHbI€e TUMNbl MIHHOPMALMOHHBIX Mogeneit. TabanyHblie MHGOPMALNOHHbIE MOLENMN.

23. KoaupoBaHue TEKCTOBOW MHPOPMaLMK.

24. KogmpoBaHue rpadmyeckon MHGopmaumm.

25. MHdopMauMOHHble pecypcbl ceTU MHTEPHET: 3N1EeKTPOHHAA NoYTa, TeNEKOMMYHUKaLMWK,
¢dalinoBble apxuBbl, COUMANbHbIE CETU, GOPYMbI.

Kputepumn oueHku:

OLLeHKa «OT/IMYHO» BbICTAaBAAETCA CTYAEHTY, €C/IN CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb U TNYBUHY 3HaHMI NpK
OTBETE Ha MOCTaBNEHHbI BOMPOC, B TOM YMC/E NONYYEHHbIX MPU U3YYEHUN OCHOBHOM W AOMNOJAHUTENLHOW NUTEpPaTypbl;
TOYHO M MOJHO UCMNOJ/Ib3yeT HayYHYI0 TEPMUHOJIOTMNIO; UCMO/b3yeT B CBOEM OTBETE 3HAHUA, NONYYEHHbIE NPU U3YYEHUU
Kypca. besynpeyHo BnageeT NOHATUMMAHbLIM annapaTtom AUCUMNAUHBIL, CTUINCTUYECKU TPAaMOTHO, JIOTMYECKU MPaBU/IbHO
n3naraeT oTBETbl Ha BOMPOCHI; A3ET UcYepnblBatowWmMe OTBETbI Ha A0MNOJIHUTE/IbHbIE BOMPOCHI NpenojasaTtess No TEMaMm,
npeaycMoOTPEHHbIM y4ebHOM Nporpammon;

OLLEHKa «XOpOoLIO», €C/AM CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb W TAYyOUHY 3HaHMN B obbeme y4yebHOM
nporpammsbl; Bnageetr HeobxoaMMon ANA oTBeTa TePMUHOOTMEN; MoryT BbiTb AONyLLEHbl HeAo4YeTbl B onpeaeeHuu
NOHATUIA, UCNpPaBAEHHbIe CTYAEHTOM CaMOCTOATE/IbHO B NPOLLecce OTBETa;

OLEHKa «YyAOBNETBOPUTENbHO», €CAU CTYAEHT AEeMOHCTPUMPYEeT HeAOCTaTOYHO Moc/ienoBaTesibHble 3HAHMA MO
BOMPOCaM y4yebHOM MNpPorpamMmbl; UCMO/b3YET HayYyHYHO TEPMWHOOMMIO, HO MOrYyT BbiTb AonyuieHbl 1-2 ownbKu B
onpeAeneHnM OCHOBHbIX MOHATUM, KOTOpble CTYAEHT 3aTpyAHAETCA WCNPaBUTb CaMOCTOATENIbHO; CnocobeH
CaMOCTOATE/IbHO, HO HernyboKo aHaAM3MPOBaTh MaTepuan, NP HaBOSALLMX BOMPOCAX.

OLEHKa «HeyaoBJETBOPUTENbHO», €C/IM CTYAEHT AEMOHCTPUPYET KpailiHe ¢parmeHTapHble 3HaHWA B pamKax
y4e6HOM NPOrpammbl; He OCO3HaEeT CBA3b AAHHOMO MOHATUA, TEOPUU, ABNEHUA C APYIMMKU 06bEKTAaMU AUCUUMANHBI; He
BNageeT MMHMMaNbHO HeobX0AMMOW TEPMUHONOTMEN; AONYCKaeT rpybble formyeckme owMBKKM, oTBEYas Ha BONPOChI
npenogaBaTens, KOTOpble He MOXKEeT UCNPaBUTb CAMOCTOATENBHO.

Ouenounoe cpeactro Ne 2
Tewmbl pedepaToB

Pa3nen 1. Beimosinenune pador no npodgeccun 18494 Caecaps no
KOHTPOJIbHO-U3MEPHUTEIbHBIM NIPHUOOPAM U ABTOMATHKH
1. «Bo3aencTBmMs 3N1EKTPUYECKOro TOKA Ha OPraHn3mM YeI0BEKa»
(oueHnBaemble KomneteHumMn n mx dactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.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,Y.11), MK.2.2 (0.2, 0.4, 3.3, 3.4,3.7-10,3.12, ¥.3, V.4, Y.8, V.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, ¥.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), K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), TIK 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)).

2. «[loTeHUMOMETpPUYECKME, TEH30METPUYECKME U TepmomeTpuyeckue npeobpasoBaTenn»
(oueHMBaemble KomneteHUuM M ux yactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.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, V.2,y.10), OK 07 (3.1, 3.8,Y.1,Y.4Yy.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,Y.2,¥.14), NK 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, Y.1- 4,
v.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, Y4, ¥.§, ¥.11), MK 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), MK 3.2 (0.4, 3.1-4,3.8, 3.14, ¥.3,
v.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,¥.3,¥.4,¥.8.Y.14, V¥.15), NK 3.4 (0.5, 3.3,3.5,3.8, 3.12-14,
Y.4,Y.6,Y.9,¥.10), NK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4,¥.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,v.4,V¥.Y.7,¥.12-14,¥.16), NK 4.2 (0.6, 3.5-6, 3.10,3.12- 14, Y .4, ¥.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,¥.6-9,Y.11,Y.12,Y.15)).

3. «leHepaTopHble Npeobpa3oBaTe/iM CKOPOCTU, YCKOPEHUA, TEMNepaTypbi»

(oueHnBaemble KomneTeHuuM U mnx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, ¥.8,Y.11), OK 02 (3.1, V¥.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, 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, 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, V.8, V.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
Y.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.3Y.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, 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)).

4. «dOnekTpomexaHUYecKMe, MarHUTHbIe YCUANTENNY
(oueHnBaemble KomneTeHUMM U mux vactu: OK 01(3.3,3.5,3.11, V.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,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, Y.8, V.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, .3, V.4,.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,¥.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, 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,.15)).

5. ((anMeHeHME CNCTEM aBTOMATUHECKOTO ynpaBaeHnAa»
(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, V.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), 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, 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,.15)).

6. «TepmoaneKkTpuyeckme TepMoOMeTPbI (Tepmonapbl)»
(oueHnBaemble KomneteHumMn u mx dactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.8,¥.11), OK 02 (3.1, V¥.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), K 2.1 (0.1, 3.1, 3.2,3.7,3.10,3.14, V.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, V.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
Y.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, V.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.3Y.4,Y.8Y.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, ¥.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,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, Y.4,Y.6-9,Y.11,Y.12,Y.15)).

7. «OcHOBHble GaKTOpbI, BAMAOLIME HA UCXOA, BO3AENCTBUA TOKA»
(oueHnBaemble KomneTeHuMM U mx vactu: OK 01(3.3,3.5,3.11, ¥.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,v.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, V.4, Y.8, V.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.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), NK 3.2 (0.4, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 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,¥.9,¥.10), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4,Y.6,Y.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), 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,.15)).

8. «Knaccudumkauma nsmeputenbHbix Nnpubopos»
(oueHnBaembie KomneTeHUMM U mnx vyactu: OK 01(3.3,3.5,3.11, V.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, ¥.3, V.4, Y.8, V.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, V.11, ¥.15), NK 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, ¥.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, 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, .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.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,.15)).

9. «TepmomeTpbl CONPOTUBAEHUA, TEPMUCTOPbI»
(oueHnBaemble KomneteHumMn u mx dactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.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), K 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, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, ¥.5-8,
v.10, ¥.11, ¥.15), 1K 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, V.4,Y.6, V.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.3Y.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, .6, ¥.7, Y.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,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. «doTO3NneKTpUYEeCKMEe MTMPOMETPbIN
(oueHnBaemble KomneteHumMn u mx dactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.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,v.11), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, V.4, ¥.8, V.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), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, V.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, Y.V.7,¥.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,.15)).

11. «BTopu4Hble NpUbOpPbI AN KOHTPONA TEMNEPATYPbLI»,
(oueHnBaemble KomneteHumMn U ux vactu: OK 01(3.3,3.5,3.11, ¥.1, ¥.2, V.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), 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, 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, 3.1-5,3.8, 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, 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, ¥.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,Y.15)).

12. «Mpunbopbl aBNeHNA U Pa3PAXKEHUS Ha YNPYTUX SNEMEHTAX»
(oueHnBaemble KomneteHumMn u mx dactu: OK 01(3.3,3.5,3.11, V.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,¥.4,Y.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,¥.1,¥.3,y.4y.9,Y.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,Y.4,¥.8,V¥.11), NK 2.3 (0.3, 3.8, 3.10-14, ¥.5-8,
y.10, ¥.11, ¥.15), 1K 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, 3.1-4,3.8,
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,¥.8.Y.14, Y.15), K 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, .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), K 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)).

13. «Tunbl 3N1EKTPOHHbIX PETYNATOPOBY,
(oueHnBaemble KomneteHuMn U mx dactu: OK 01(3.3,3.5,3.11, V.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,Y.11), MK.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, 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, Y.15), MK 3.4 (0.5,

3.3,3.5,3.8,3.12-14,Y.4,¥.6,Y.9,Y.10), MK 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.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))



14. «YcTpoiictBo 1 npuHumnn gerictena M30»
(oueHnBaemble KomneteHumMn U mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.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), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3, Y.4, V.8, ¥.11), NK 2.3 (0.3, 3.8, 3.10-14, Y.5-8,
y.10, V.11, V.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, 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, ¥.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,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,.15)).

15. «ABTOoMaTtuyeckume gosatopbl TMna JI4B»
(oueHnBaemble KomneteHumMn u mx dactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V¥.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), 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, V.11, V.15), NK 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), 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, 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,¥.12-14), TK 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)).

16. «BbalikoBblit Nnpeobpa3oBaTesib YPOBHAY
(oueHnBaemble KomneteHumMn U mx dactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.8,¥.11), OK 02 (3.1, V¥.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,¥.10), OK 08 (3.3,¥.14), OK 09 (3.14,Y.10), OK 10
(3.2,3.9,¥.1,¥.3,y.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,V¥.8,¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
v.10, v¥.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), 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,¥.8.Y.14, ¥.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14,Y.4,¥.6,Y.9,Y.10), MK 3.5 (0.5, 3.3-5,3.8,3.11-14,Y.4, ¥.6, ¥.7,¥.12, Y.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,¥.12-14,Y.16), K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,¥.6,¥Y.7,¥.10,V.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»



(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, 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, V.11, V.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, 3.1-53.8, 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, 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, .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,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,.15)).

18. «Pacxogomepbl nepemeHHOro nepenana g4asaeHun»
(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, Y.4),

OK 06 (3.8, ¥.2,¥.10), OK 07 (3.1, 3.8,¥.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,¥y.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,Y.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,

v.10, ¥.11, ¥.15), NK 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), 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,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,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.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)).

19. «MHAYKUMOHHbIE pacxoaoMepbl»
(oueHnBaemble KomneTeHuMn U ux vactm OK 01(3.3,3.5,3.11, V.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,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, V.8, V.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
Y.10, ¥.11, V.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, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3Y.4,Y.8.14, 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, .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.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, ¥.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)).

20. «YnbTpa3ByKOBble pacxogomepbl»
(oueHnBaemble KomneteHuMn U mx vactu: OK 01(3.3,3.5,3.11, V.1, V.2, V¥.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,Y.11), MK.2.2 (0.2, 0.4, 3.3, 3.4,3.7-10,3.12, ¥.3, V.4, Y.8, V.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, ¥.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), K 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,.15)).

21. «TpeboBaHMA 1 NpaBUaIa YCTaHOBKM Pa3aeInTeNbHbIX COCY40B, BTOPUYHbIX NPUbopos
NperynaTopos»
(oueHnBaembie KomneTeHUMM U mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.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,Y.11), MK.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, V.5-8,
Y.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.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, .6, ¥.7,Y.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.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), 1K 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 HanafKa NMPOMETPOB U3NYYEHUAY
(oueHnBaemble KomneteHumMn U mx dactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.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, 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, V.3, V.4, V.8, ¥.11), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.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, 3.1-4,3.8,
3.14, V.3, V.4, ¥.9-11), MK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.3Y.4,Y.8.14, 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, .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.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)).

23. «PeMOHT 3/1eMeHTOB aBTOMaTUKKN, UCMONHUTENbHbIX MEXaHU3MOB»
(oueHnBaemble KomneteHumMn u ux dactu: OK 01(3.3,3.5,3.11, V.1, V.2, V.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, 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, Y.8, V.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, 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, 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), 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,.15)).

24. «[Mpeobpa3oBaTeniv 4YaCTOTbl, HA3HAaYEHWE, TUMbI»
(oueHnBaembie KomneTeHUMM U mnx vyactu: OK 01(3.3,3.5,3.11, V.1, ¥.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,¥.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,y.4¥.9,Y.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), MK 2.3 (0.3, 3.8, 3.10-14, V.5-8,
y.10, ¥.11, ¥.15), 1K 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, .3, Y.4,Y.6, ¥.8-10), NK 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,¥.8.Y.14, Y.15), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14,Y.4,¥.6,Y.9,¥.10), NK 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, Y.V.7,¥.12-14,Y.16), K 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)).

Pa3nen 2. [IporpaMmmMupoBanne MUKPOKOHTPOJLJIEPOB
1. «WcTopua cosgaHma moayns Arduino»
(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,¥.4,), OK 05 (3.1,Y.3,¥.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,¥.10),
OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,¥.4,¥.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, ¥.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,VY.4,V¥.8,¥.10, V.14)).

2. «[MonesHble ynpouleHua B moayne Arduino»
(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), 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, Y.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, Y.8,Y.10, V.14)).



3. «Tunbl SNEKTPOHHbIX PETYNATOPOBY
(oueHnBaemble KomneTeHuun 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), MK
2.1 (0.1, 3.1,3.10,3.12, Y.1-4, Y.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, .3, V.4, Y.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,VY.4,V¥.8,¥.10, ¥.14)).

4. «MNepepaya AaHHbIX U3 moayns Arduino Ha KomnblOTEP»
(oueHnBaemble KomneTeHUMU M Mx Yactn: OK 01(3.5,Y.1, v¥.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,¥.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), NK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), NK 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)).

5. «Mnatbl Arduino 0cO6eHHOCTU N BO3SMOXHOCTU»
(oueHnBaemble komneTeHuun n nx yactm: OK 01(3.5,Y.1, V.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,¥.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,¥.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), 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,VY.4,V¥.8,¥.10, V.14)).

KpuTepun oueHKM:

OLeHKA KOTNIMYHO» BbICTABNAETCA CTYAEHTY, KOTOPbIMA NPeAcTaBuA COOCTBEHHYIO TOUKY 3PEeHUs NPU PACKPbITUK
Tembl pecdepata, YCBOMBLUMIA OCHOBHYHO W 3HAKOMbIA C [OMNOJAHUTENbHON ANUTEpPaTypon, pPeKOMeHL0BaHHOM
nporpammoit. Kak npaBuso, oueHKa "oT/iIM4HO" BbICTAaBAAETCA CTyAEeHTaM, YCBOMBLUMM B3aMMOCBSA3b OCHOBHbIX MOHATUN
OVCUMNNMHBL M MX 3HAHWK ana npuobpetaemolt CNeumanbHOCTUM, MNPOABUBLUMM TBOPYECKME CrnocobHOCTHM B

MOHMMAHWUKN, WU3OMKEHUUWN NCMOIb30BAHUKN Y4eBHO-NPOrpaMmMHOro maTepmana;

OLeHKA «XOPOLLO» BbICTABNAETCA CTYAEHTY, KOTOPbIN NpeAcTaBU COOCTBEHHYIO TOYKY 3PEHUA MPU PACKPbITUK
Tembl pedepaTa, YCBOMBLUMIA OCHOBHYHO M 3HAKOMbIA C AOMNOJHUTENBHOW JIMTEPATYPOM, PEKOMEHAO0BaHHOM
nporpammoi.

OLeHKA «Yy[OBNETBOPUTENIbBHO», €CNU CTYAEHT He B MONHOM obbeme M3NOXMA Temy pedepaTa, He AaHa
aprymeHTauMa CBOEro MHeHMAa Mo Teme pedepaTa, 3HAKOMbIN C OCHOBHOW /IMTEPaTypol, PEKOMEHAO0BAHHOWM
Nporpammoit;

OLEeHKa «HeyAoBNEeTBOPUTE/NbHO», €C/M CTYAEHT, He packpbln Temy pedepaTta, maTepuan WU3N0MKEH He B
no/sHOM obbeme, He MCNoJIb30BaHA AONOHUTENbHYIO IUTEPaTYPY, PEKOMEHAOBaHHOW NPOrpaMmmoin.

Ouenounoe cpeactro Ne3



Tema moxJIa10B, COOOIIEHUH

Pasznen 1. Boinosinenue padot no npodgeccuu 18494 Caecapnb no
KOHTPOJILHO-U3MEPUTEIbLHBIM NPUOOPaAM U AaBTOMATHKH

1.  «JloMKHOCTHble MHCTPYKUMKM cnecapa KUM»
(oueHnBaemble KomneteHumMn u mx vactu: OK 01(3.3,3.5,3.11, ¥.1, V.2, V.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, 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), 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, V.15), NK 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, ¥.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,.15)).

2. «TexHMKa 6e30MacHOCTU U OXpaHa TPyAa Npw BbIMONHEHUN CnecapHbIX paboT»
(oueHmMBaemble KomneTeHUMM M Mx yactu: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,Y.11), OK 02 (3.1,
V.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), K.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), K 3.2 (0.4, 3.1-
4,358, 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, 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), K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,Y.7,Y.10,¥.12-14), 1K 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 nomoLLb NOCTPaAABLUIMM OT INEKTPUYECKOTO TOKa»
(oueHnBaemble KomneteHUMU 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), K.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), K 3.2 (0.4, 3.1-
4,358, 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), 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.Y¥.7,¥.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,.15)).

4. «KpuTepuun Bo3geNCcTBUA 3EKTPUYECKOTO TOKa»
(oueHnBaemble KomneteHuMn n nx 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,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, ¥.3, .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), 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, 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), 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)).

5. «Mepbl 3aWMTbl OT NOPANKEHUA INEKTPUYECKMM TOKOM»
(oueHnBaemble KomneteHUMM U mux 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,¥.1,Y.4,¥.10), OK 08 (3.3,¥.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,y.14), 1K 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, ¥.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), MK 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,Y.3,¥.4,Y.8.¥.14, ¥.15), NK 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, 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.7,¥.12-14,Y.16), K 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)).

6. «Bo3pgeicTBUE 3/1EKTPOMArHUTHBIX NONEN Ha Ye/loBeKa»
(oueHnBaemble KomneTeHUMU 1 nx yactm: OK 01(3.3,3.5,3.11, V.1, v.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), MK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, V.4, V.8, ¥.11), 1K 2.3 (0.3, 3.8, 3.10-14,
Y.5-8,V.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-
4,358, 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, ¥.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, ¥.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,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,Y.12-14),NK 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)).



7. «[lpaBuna Noab30BaHUA 3aWNUTHLIMKU CPEeACTBAMM»
(oueHnBaemble KomneteHuMn 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-
4,358, 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), 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)).

8. «XapaKTepucTMKa eMKOCTHbIX NpeobpasoBaTtenemn»
(oueHnBaemble KomneTteHUMN N Ux yactn: 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,¥.3,

Y.4), OK 06 (3.8, ¥.2,¥.10), OK 07 (3.1, 3.8,¥.1,Y.4,¥.10), OK 08 (3.3,Y.14), OK 09 (3.14,Y.10), OK
10 (3.2,3.9,Y.1,¥.3,Y.4,¥y.9,Y.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, ¥.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8,¥.10, ¥.11, ¥.15), NK 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-
4,3.8, 3.14, .3, ¥.4, ¥.9-11), NK 3.3 (0.6, 3.1-5,3.8, 3.12-14,Y.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, V.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.7,¥.12-14,Y.16), MK 4.2 (0.6, 3.5-6, 3.10,3.12-

14,Y.4,Y.6,¥.7,¥.10,V.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 YCUAUTENU»
(oueHnBaemble KomneTeHUMM M ux 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.4Y.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), MK 2.3 (0.3, 3.8, 3.10-14,
Y.5-8, V.10, V.11, V.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-
4,338, 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, ¥.15), 1K 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, ¥.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,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,¥.6-9,Y.11,Y.12,Y.15)).

10. «PaumoHanbHbie nMpomeTpbl PAMP»



(oueHnBaemble KomneTteHuMn 1 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, 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), 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, 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, ¥.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,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)).

11. «TexHWKa 6€30MacHOCTU NPU KOHTPOJIE U PErYIMPOBaHMM TEMNEPATYPbI»
(oueHnBaemble KomneTteHUMN N Ux Yactmn: OK 01(3.3,3.5,3.11, V.1, V.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, 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), 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, 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), 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)).

12. «¥mnpgKocTHble npnubopbl 4aBAEHUAN»
(oueHnBaemble KomneteHuMn M nx 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,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,Y.4,¥.9,¥.16), OK 11 (3.1,3.7,3.14,¥.2,¥.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, ¥.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,

y.5-8, .10, ¥.11, ¥.15), NK 3.1 (0.4, 3.1, 3.2,3.5-7, 3.9, 3.10, V.3, ¥.4,Y.6, ¥.8-10), NK 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), NK 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, 34, 3.7,3.8,3.10, 3.11-13,Y.4, ¥.¥.7,¥.12-14,Y.16), NK 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,¥Y.7,¥.10,V.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)).

13. «TennoBble, NOHM3ALUMOHHbIE U 3NEKTPO-Pa3pALHbIe BAaKYYMMETPbI»,



(oueHnBaemble KomneTeHuMM M ux 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-
4,358, 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, ¥.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,)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)).

14. «vapocTaTUYecKuii ypoBHEMEP»
(oueHnBaemble KomneTteHUMN N Ux Yactmn: OK 01(3.3,3.5,3.11, V.1, V.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), MK.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, ¥.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)).

15. «Pacxogomepbl NOCTOAHHOrO Nepenaaa AaBAeHUa»
(oueHnBaemble KomneTteHUMn U Ux Yactm: 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,¥.1,¥.3,Y.4,¥.9,Y.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, ¥.8, ¥.11), K 2.3 (0.3, 3.8, 3.10-14,
y.5-8, V.10, v.11, ¥.15), NK 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-
4,38, 3.14, .3, ¥.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), MK 3.4 (0.5,
3.3,3.5,3.8,3.12-14,Y.4,¥.6,Y.9,Y.10), NK 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,¥.12-14,Y.16), 1K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,)¥.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)).

16. «TepmomarHuTHble ra3oaHanM3aTopbI»



(oueHnBaemble KomneTeHUMn 1 nx yactu: 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, 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-
4,358, 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, ¥.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,.15)).

17. «EaMHULbI U3MEpPEHMA KOHLUEHTPaLMn»
(oueHnBaemble KomneTteHUMN N Ux Yactmn: OK 01(3.3,3.5,3.11, V.1, V.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,¥.3,
Y.4), OK 06 (3.8, ¥.2,¥.10), OK 07 (3.1, 3.8,¥.1,Y.4,¥.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), 1K 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), NK 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, ¥.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), NK 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,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.7,¥.12-14,Y.16), K 4.2 (0.6, 3.5-6, 3.10,3.12-
14,Y.4,Y.6,¥.7,¥.10,v.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)).

18. «KOHTPO/Ib BNAXKHOCTU CbINy4YNX MaTepManoB»
(oueHnBaemble KomneteHuMn N nx 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,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.4Y.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), 1K 2.3 (0.3, 3.8, 3.10-14,
Y.5-8, V.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-
4,338, 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, ¥.15), 1K 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, ¥.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,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. «YcTaHOBKY CTaHAaPTHbIX CYy¥KaloLLMX YCTPOUCTB»
(oueHnBaemble KomneteHuMn N 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), 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,

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, ¥.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), 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, ¥.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,¥.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 cOeaUHUTENbHBIX IMHUIA NPU N3MEPEHUN pacxoda AudMaHOMETPaMMN»
(oueHnBaemble KomneTeHUMM 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,¥.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), 1K 2.3 (0.3, 3.8, 3.10-14,
Y.5-8, V.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-
4,38, 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, ¥.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, ¥.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), 1K 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 U3MEPEHMUA YPOBHA arpPeCcCUBHbIX }KUAKOCTEN»
(oueHnBaemble KomneTteHUMN N nx Yactn: 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.4Y.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), 1K 2.3 (0.3, 3.8, 3.10-14,

¥.5-8, .10, v.11, ¥.15), NK 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-



4,358, 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, 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), K 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,.15)).

22. «be3onacHble MeTobl TpyAa NPy NPOM3BOACTBE MOHTAMHbIX U HAa/1a404HbIX PaboT»
(oueHnBaemble KomneTeHuMn n mx yactn: OK 01(3.3,3.5,3.11, V.1, V.2, ¥.8,¥.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, ¥.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,¥.3,y.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, Y.1-4,
y.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, ¥.3,VY.4,¥.8,¥.11), K 2.3 (0.3, 3.8, 3.10-14, ¥.5-8,Y.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, V.3,
v.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), NK 3.4 (0.5,3.3,3.5,3.8, 3.12-14,
Y.4,Y.6,Y.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.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, ¥.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)).

23. «PemMOHT NpnbopoB n3mepeHnn AaBAEHUA»
(oueHnBaemble KomneteHuMn 1 nx yactm: 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), 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-
4,358, 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), 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,)¥.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)).

Pa3nen 2. [IporpammupoBaHue MUKPOKOHTPOJLJIEPOB

1. «Twvnbl, Ha3HAaY€HME KOHTPOIEPOBY
(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,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, ¥.14,), MK4.2 (0.6, 3.5-6,
3.10,3.12, V.4, Y.8,Y.10, V.14)).

2. «fA3bIKM NPOrpaMMMUPOBAHNAY
(oueHnBaemble KomneTeHUMM K Ux 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,¥.3,Y.4), OK 06 (3.6, ¥.2,¥.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), 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,V¥.8,Y.10, ¥.14)).

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

(3.5,¥.4,), OK 05 (3.1,¥.3,¥.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,¥.4,¥.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), NK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, ¥.10), MK 3.4 (O.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,), NNK4.2 (0.6, 3.5-6,
3.10,3.12,VY.4,V¥.8,¥.10, ¥.14)).

4. «YctaHoBoYHble nakeTbl ans Windowce»
(oueHnBaemble KomneTeHUMU 1 mx vactn: OK 01(3.5,Y.1, v¥.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,.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,¥.10),

OK 08 (3.3,Y.14), OK 09 (3.12,Y.10), OK 10 (3.3,Y.1,Y.3,¥.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, Y.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,VY.4,V¥.8,¥.10, V.14)).

5.  «A3bikn Arduino»
(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), 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, ¥.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, ¥.14,), [K4.2 (0.6, 3.5-6,
3.10,3.12, V.4, V.8,Y.10, V.14)).

6. «Bblbop COM nopTa B HaCTPOWMKax 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), MK
2.1 (0.1, 3.1,3.10,3.12, Y.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,¥.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, V.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,VY.4,V¥.8,¥.10, V.14)).

KpuTepuu oueHKu:

OUEeHKa «OT/IMYHO» CTaBUTCA, eCn: COO6LLI,EHMe coaeprKaTtesibHO U COOTBETCTBYET TEME 3aHATUA,COLEPHKUT
dKTya/ibHYIO MHd)OpMaLI,MIO 1 BblBObI. COO6UJ,EHME BbIMO/IHEHO NPAMOTHO,

OLEeHKa «Xopowo» CTaBUTCA, eCNn: COO6UJ,EHMe COOTBETCTBYET TEME 3aHATUA. V|Hd)OpMaLI,MH,I'Ipe,D,CTaB!'IeHHaFI B
COO6|J.I,€‘HMM Heé COBCEM aKTya/ibHa. COO6LLI,€HM€ BbIMNOJIHEHO rPamMoOTHO,



OLeHKa «yaoBNeTBOpPUTENbHO» CTaBuUTCA, ecnu: COO6UJ,€HVIe He coaepKaTtenbHo, HO
COOTBETCTBYET TEME 3aHATUA. COO6LLI,€‘HV|e BbIMO/IHEHO KPAaTKO U HE6pE)'KHO;

OLLeHKa «yOo0BNETBOPUTENIBHO» CTaBUTCA, ecnu: coo6u.|,eHv1e HE COOTBETCTBYET

«YA0BNETBOPUTE/IbHO Y.

Ouenounoe cpeactro Ned

MpumepHbI NepeyeHb BONPOCOB A41A YCTHOrO onpoca

Pa3nen 1. Boinosinenune padot no npodgeccun 18494 Caecaps no
KOHTPOJBbHO-U3MEPUTEC/IbHBIM HpnﬁopaM H aBTOMATUKHA
(oueHnBaemble KomneTeHUuMM M ux yactn: 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), MK.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-
4,3.8,3.14, ¥.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, ¥.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), 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. KocBeHHOE namepeHue - ...
2. KaKas U3 HMKenepeuymcneHHbIX eguHuL, U3MepPeHNin He ABNAETCS OCHOBHOW eauHULEN
umamepeHma MexgyHapogHom cuctembl egunHuny CU.

3. 06pasyoBoe cpeacTBO UIMEPEHMA:...

4. YTto TaKoe Knacc TOYHOCTM cpeacTs namepeHua (CU)?

5. [OCTOMHCTBA yNbTPa3BYKOBbIX M aKyCTUYECKMX YPOBHEMEPOB B TOM....

6. Hambonblwasa TOYHOCTb M3MEPEHMA TemnepaTypbl TEPMOMETPOM
COMPOTUB/IEHUAAOCTUTAETCA NPU:...
7. Kakue npmbopbl NCMONL3YIOT ANA U3MEPEHUS MaJbIX U3ObITOYHBIX AaBAEHUNA U
pa3psarKeHni(ao HeckonbKux Kla)?

8. DNeKTPOMarHWUTHbLIN PacXo4OMep HEe CMOXKET 0becneynTb U3MepeHNEe pacxoaa:...
9. Mpu nogbeme nonnaBka NPOXOAHOMN 33a30p MEXAY MEPUTENbHOW MOBEPXHOCTbIO KOHYcCa
MKPOMKOW NoMnaaBKa YBEIMYMBAETCA, NP 3TOM nepenaj, AaBeHUs Ha NONNaBKe...

10. MpwuHUMN geNCcTBMA TEH30PE3MCTOPA OCHOBAH Ha:...

11. Bapuauus - 370 ...

12. 3TanoHsbl - KONUMU:...

13. 3HauyeHue UCTMHHOE - 3TO...

14. MpuHUMN JEencTBMA KUAKOCTHOrO 06bEMHONO CYETYMKA OCHOBAH Ha:...
15. Kog cuctembl KoaMdUKaumMu, npuMeHAembli ana  o0603HavyeHuMAa CcTeneHu 3aluTbl,
obecneumBatowmx 060N0YKOM, OT A[OCTyNa K OMACHbIM YacTAM, NOMAZaHMA BHELWHUX TBEpPAbIX



npeAMeTOoB, BOAbl, @ TaKXe AN NPeaoCcTaBNeHUa A0NOHUTENbHON MHPOPMALMKN, CBA3AHHOM C TaKoM
3aWMUTON, 0603HAYAETCA CUMBOJIOM:...

16. NpuHuMn gencTema ByMKOBOro ypoBHEMEpPA OCHOBAH Ha:...

17. NpuHUMN gencTBMA TMOPOCTAaTUYECKOTO YPOBHEMEPA OCHOBAH Ha:...

18. MpuHUMN gencTBMA NONIAaBKOBOIO YpOBHEMEPA OCHOBAH Ha:..

19. MaHomeTp npeaHasHayeH Ana U3MEpPEHUs...

20. AnvHa npamoro y4acTka nepeg u nociae potameTpa A0XKHA 6biTb HE MeHee...

21. Mo suay wkan npmbopsbl HbIBAIOT...

22. KenbBWH ABNAETCA eANHULEN U3MEPEHUA?

23. B 3aBMCMMOCTM OT NpuHUMNA AencTBua npeobpasosatena pacxona AaHHblE PacxogoMepbl
noapasAensatoTca Ha cneayrolme rpynnoi...

24. [NononHuTenbHoe 6ykBeHHOe 0603HaYeHUE AUCTAHUMOHHOW Mepenayn, OTpaKatowmi
dYHKUMOHaNbHbIE NPU3HAKM NpUbOpPOB:...

25. Kakol ypoBHemep UCMonb3yeT gs U3MePEHUA, NPUHUMN AEACTBUA KOTOPOTrO OCHOBAH Ha
Pas3INYMU AUINEKTPUYECKOM NPOHULLAEMOCTH KUAKOCTU M BO34YyXa?

26. KaKoro Buaa cyKatowmx yCTpomncTs He bbiBaeT?

27. KoadodunumeHT nepegaum, ato:...

28. Be30TKa3HOCTb, 3TO:...

29. HageKHoCTb, 3T0:...

30. CpepncTBa M3mepeHuit no cnocoby oTcyeTa AenATcs:...

31. Yto TaKoe usmepeHue?

32. Kakol M3 HWUKe NepeyvyncneHHbiX NEepBUYHbIX OATYMKOB OTHOCUMTCA K TUMY aKTUBHbIX
npeobpasosarenein?

33. OTHOCUTenbHas NOrpeLwHOCTb CPeaCcTBa UIMEPEHMUA — ...

34. B cucteme Cu 3a eAUHULY AABAEHUA NPUHAT -

35. Mpubopbl A4NA U3MePEHUS U3OLITOYHOTO AaBNEHUA M BaKyyma - 370 ...

36. Kakylo TemnepaTtypy MOXKHO M3MEPUTb PTYTHbIM TEPMOMETPOM?

37. AnavsmepeHus T.3.4.C. B KOMNIEKTaX TEPMOINEKTPUYECKMX TEPMOMETPOB NPUMEHSIOT-...

38. YT0 Takoe pacxopn? (onpeaeneHue)

39. Ha Kakom npuWHUMNE OCHOBAH MeTOA, WM3MEepeHUA MOCTOAHHOrO nepenaga AaBAeHUus
npnbopoBANA U3MEPEHUs pacxona U KoAnYecTsa ?

40. DNeKTPOHHbIM 610K YNbTPa3BYKOBbLIX U aKYCTUYECKUX YPOBHEMEPOB CAYKUT ANA - ...

41. OTyYero cywecTBeHHO 3aBUCUT U3MEHEHME MNNOTHOCTU XKUAKOCTN?

42. BTopuyHble Npnbopbl MOryT ObITh:...

43. K Kakomy TMny npeobpasoBatenent Usmepsaemoit BeIMYNHbI OTHOCUTCA Tepmonapa?

44, B u3mepuTenbHoh uUenn OObIMHO MNPUMEHAOT TPU crnocoba CBA3M  NEPBUYHOIO
npeobpasoBaTens c NOCAeAHUM U3MepPUTENbHbIM NpeobpasoBaTenem, Kakne?

45. Yto ABNAeTcA ypaBHOBELIMBAIOLIEN BHELIHEW CWJIOKW, AEWCTBYIOWENW Ha MNOpLieHb, B
rpy3onopLHeBbIX Npubopax?

46. [eilcTBMe MaHOMETPUYECKMX TEPMOMETPOB OCHOBAHO Ha:...
47. KonnyecTBo BeLLeCTBa, NpoTeKatollee Yepes faHHOe ceyeHne TpybonpoBoaa MOXKHO
NU3MepATH:...

48. MpUHUMN AEeiCcTBUA YIbTPA3BYKOBbIX PACXOA0MEPOB OCHOBAH Ha:...

49. NpuHUMN fencTBUA EMKOCTHbBIX YPOBHEMEPOB OCHOBAH Ha ...

50. MpuHLUMN paboTbl 31EKTPOMArHUTHbLIX PACXOA0MEPOB OCHOBAH Ha:

51. MpuHUMN AEACTBUA pacxofoMepa NepemMeHHOro nepenasa AaBeHUs OCHOBAH Ha U3MEPEHUN:

52. [Ona namepeHua gaBneHns aTmochepHOro Bo3ayxa NPUMEHsIoTCS...

53. MorpelwHoCcTN n3mepeHuit KnaccupuumpyoTes:...

54. OunddepeHumnanbHbie MaHOMETpPbI — 3TO...

55. Mo BMAy nokasaHuit usmepuTesnbHble NPUBOPLI AENATCA Ha...



56. Kakoe 3HauyeHWe Knacca TOYHOCTU  CPEeACTB  M3MEPEHMA He BXOAMUT B TUNOBOM pas,
norpeLwHocTeN, NPMCcBanBaemMbIx cCpeacTBam UsmepeHmn?

57. MpuHUMN AEACTBUA KMUAKOCTHbIX MAHOMETPOB OCHOBAH Ha...

58. MpuBeaeHHas NOrpeLwHoOCTb CpeacTBa U3MepPEHUA — 3TO:...
59. [leiicTBME KAaKNX TEPMOMETPOB OCHOBAHO Ha M3MEPEHUN AaB/eHUs paboyero BeLLecTBa,
3aK/IIOY4EHHOr0 B EMKOCTb MOCTOAHHOIO 06bema, Npu U3MEHEHUM ero TeMnepaTypbl?

60. dusnyeckas BeNUYUHA ...

61. N3amepeHne TemnepaTypbl NO 3NEKTPUYECKOMY COMPOTUBAEHUIO TEN OCHOBAHO Ha:

62. CurHanmnsaTopbl A40B3PbIBOOMNACHbLIX KOHLEHTPALMNA:

63. CuctemaTUyecKme NorpewHocCTum:

64. Kak uutaetcs abbpesumatypa ICMn?

65. Kakune BTOpMYHble NPMBOpPbI MCNONBL3YIOTCA C TEPMOMETPAMU CONPOTUBAEHMUS...
66. B 3aBMCMMOCTM OT NPUHATOrO MeToAa U3MepeHMa NPUbopbI ANA U3MepPeHMa pacxoaa u
KONMYecTBa NOAPaA3AeNatoTCca Ha:...

67. Mpubopbl N8 U3MEPEHNA YPOBHS AENATCA Ha...

68. O6wwunmm ceoictBamu ACP asnstoTcA...

69. 3asemneHue - 370 ...
70. MocnepoBaTenbHOCTb  NpoBedeHMA  TexHUMYECcKMx  meponpuatuin  obecneymBatowwmx
6e3onacHOCTb paboT B aneKkTpoycTaHoBKax A0 1000 B co cHATMEM HanpsaXKeHus: ...

71. Oante onpeaeneHue Hapaaa.

72. Kakue cpeactsa MU3MepPeHUit OTHOCATCA K MHAMKaTopam?
73. TpebyeTca Nn ycTaHOBKA 3arnywku (Nnpobka) Ha cBO6OAHOM KOHLE MMMY/bCHON TPYybOKM
nocne AemoHTaxka npmbopa?
74. B Kakux MecTax MOKeT ObiTb YCTaHOBAEH MaHOMETP Ha cocyae, paboTtatouem nog
JaB/ieHnem?

75. Kak noateepXaaeTcsa NoBepKa cpeacTs USMEPEHUN?

76. Kak Ao/MKHA yCTaHaBAMBATbLCA 3aLlMTHAA MTMb3a 414 AaTYnKa TeMmnepaTypbl B Tpybonposoa;

77. Mopynv aHaf0roBoro BBoAa NPMHUMAIOT CUTHaN:

78. Y10 TaKoe KannbposKa npubopa?

79. Y10 Takoe mynbTUMETP?

80. [ns Kakux uenen NpUMMEHSITCA SKPaHUPOBaHHbIE Kabenn B CUrHa/IbHbIX Lensax?

81. 3akoH Oma ana yyacTka uenu

82. MpuHuMn aencTBus Tepmonap.

83. TepmoanekTpuyeckuin npeobpasosBaTesnb 3T0?
84. Kak U3MeHUTCA OMMYecKoe CONpoTUB/IEHME TEepMOMETpPa COMPOTUBAEHMA  NpuU
yBe/IMYEHUN TeMNepaTypbl M3MepseMoi cpeapl?
85. Hambonbluas TOYHOCTb WM3MEPEHMA Temnepatypbl TEPMOMETPOM COMPOTUBAEHUSA
AOoCTUraeTca npu...

86. [atumk abcontoTHOro AaBneHMA Ha MyCcTOW Tpybe NOKarKeT AaB/ieHue

87. Tpyba BeHTypu 3TO YCTPOWMCTBO ANA U3MEPEHUA...
88. AtmocdepHoe (Patm), abcontotHoe (Pabc) n nsbbitouHoe (Pn3b) paBneHMa cBsA3aHbl
cneaywowen 3aBUCUMOCTbIO...

89. BTopuuHbIli npubop fomkeH obecneymBaTb NUTAHWE NOAK/IOYEHHOIO K HEMY MO
ABYXNPOBOAHOW CXEMe [aTYMKA B C/ydae, eciu...

90. TpexxofoBble BEHTU/IM MUCMONb3YIOTCA NPU MOHTAXKe.

91. BbIxogHOWM cuUrHan Tepmonapbl U3MepsAeTcs B...

92. Ykaxkute ycnoBHoe rpaduyeckoe 0603HauYeHMe pacxogomepa.

93. YKaxkute npaBUAbHOE BK/IOYEHME AMOL0B B BbIMPAMMUTENbHbIA MOCT

94. Ykaxute ycnoBHoe rpaduyeckoe o0603HayeHME AaTyMKa YPOBHSA.

95. N36bITOYHOE AaBneHue 3TO:..



96. HewucnpaBHOCTb (NpUMbOpPOB, CPeACcTB aBTOMATUKU, TENEMEXAHUKM):...
97. Noruyeckan cxema MOXKeT bbITb peannsoBaHa Ha:...

98. Kak nogpasgenstorcs NOMeLLEHNA B OTHOLEHUN ONACHOCTU NOPaXKEHUA 3/IEKTPUUYECKUM
TOKOM?
99. B aneKTpoTexXHUKe eANHULEN U3MEPEHUSA UHAYKTUBHOCTU
aBnaeTca?100.EaMHMLDBI U3MEPEHUA INEKTPUYECKON EMKOCTH

Pa3nea 2. [IporpaMmmMupoBanne MUKPOKOHTPOJLIIEPOB.
(oueHnBaemble KomneTeHUMU 1 Mx 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, 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,¥.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,VY.4,V¥.8,¥.10, V.14)).

1. XapaktepucTtnka moayna Arduino.

2. Nouyemy ctan nonynsapeH mogynsa Arduino?

3. XapakTtepuctmka moaynsa Arduino UNO.

. laTb XapaKTepUCTUKY HYMepauma IMHUI BBOAA-BbIBOAA.

5. XapaKTepucTUKa KOMaHA NUTaHuAa «Power».

6. MepeuncanTb A3bIKM NPOrPAaMMUPOBAHUSA.

7. [aTb XapaKTEPUCTUKY CXeM PacnonoxKeHua mogyns Arduino.
8

9

o~

. ns Yero Hy»XHO cneunanbHOe NpUIOKeHne?
. KomaHapl a3bika Arduino.
10. ®yHKLMKM A3bIKa Arduino.
11. HasHayeHne GYHKLMOHANBbHBIX CXEM.
12 Y70 copepKUT BHYTPEHHAA BubamoTeka?
13. XapaKkTepucTMKa 0OCHOBHOrO OKHa cpeabl pa3paboTku.
14. O6bACHUTL METOAMKY BblbOPa TMNA UCNob3yemon naaTbl Arduino.
15. NepeuncnnTb BapmaHTbl ycTaHOBKM NakeTos Windows.

KpuTepum oLeHKu:

OLEHKA «OT/IMYHO» BbICTABAAETCA CTYAEHTY, €C/IU CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb W TyOUHY 3HAHUK, B
TOM 4MC/ie NONYYEHHbIX NPU U3YYEHUN OCHOBHOW U AOMNONHUTENIbHOW IMTEPATYPbl; TOYHO M MOJHO UCMOJIb3YET Hay4YHYHo
TEPMUHO/IOTUIO; UCMONIb3yeT B CBOEM OTBETE 3HAHMUSA, MOJIyYeHHble MNpPU M3ydyeHWW Kypca. besynpeyHo Bnageet
NOHATUMHBIM annapaTom AMCLMUNAMHbBI; CTUAUCTUYECKM FPAMOTHO, IOTMYECKM NPaBUAbHO M31araeT OTBETbl Ha BOMPOChI;
AaeT ncyepnblBaloliMe OTBETbI HA AOMNOAHUTENbHbIE BOMPOCHI NpenoaaBatens no Temam, NpeaycMOTPeHHbIM yuyebHOM

Nporpammoit;

OLEHKa «XOPOLWOo», eCnU CTYAEHT AEeMOHCTPUPYEeT CUCTEMHOCTb W TNybuHYy 3HaHWMi B obbeme y4yebHoM
nporpammol; BlageeT HeobxoaMMol ANA OTBETa TEPMUHOIOTMEN; MOTYT BbiTb AOMYLLEHbl HeLOYeTbl B ONpeaeeHun
MOHATUI, UCMIPAB/IEHHbIE CTYAEHTOM CaMOCTOATE/IbHO B NPOLLECCE OTBETA;

OLEHKa «YyA0BNETBOPUTENbHOY», €CAN CTYAEHT AEMOHCTPUPYET HeAOCTaTOUYHO MocaeAoBaTe/lbHble 3HaHWA Mo
BOMpPOCaM y4yebHOW MNporpamMmbl; UCMOAb3YET Hay4yHYH TEPMWMHOAOTMIO, HO MOTYT 6biTb AonyuwieHbl 1-2 owwnbKu B
onpeseNieHNN OCHOBHbIX MOHATUI, KOTOpble CTYAEHT 3aTPyAHSeTcA MCMpPaBWUTb CaMOCTOATENIbHO; CrnocobeH
CaMOCTOATE/IbHO, HO HErlyboKo aHaAN3MPOBaTb MaTepuas, Npu HaBOSALLMX BOMPOCaX.



OLEHKa «Hey/[0B/IeTBOPUTENbHO», €CN CTYAEHT AeMOHCTPUPYET KpaliHe dparmeHTapHble 3HaHUA B pPamKax
y4ebHOM nporpaMmmbl; He OCO3HaET CBA3b AAHHOrO MOHATUA, TEOPUN, ABNEHUA C APYIMMU 0BbEKTAMU AUCLUUMNAUHBI, He
BNafeeT MMHMUMaNbHO HeobXoAMMON TEPpMUHOIOTMEN; AOoNyCKaeT rpybble forMyeckue olwmnbKM, oTBevas Ha BOMPOCHI
npenoaasaTena, KOTOPblE HE MOXET MCMPaBUTb CAMOCTOATE/bHO.

Ouenounoe cpeactBo Nes

MpumepHbIii NnepeyeHb BONPOCOB A1 NMCbMEHHOro onpoca

Pa3nen 1. Boimosinenne padot no npogeccun 18494 Caecaps no
KOHTPOJIbHO-U3MEPUTEIbLHBIM NPUOOPAM M ABTOMATHKH.
(oueHnBaemble KomneTeHUMN K 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), K.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), K 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), 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), MK 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, Y.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), 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)).

1. Mpubopbl 4na nsmepeHna pasperkeHns, MecTo UX YCTAaHOBKMU U

NopAa0KNPOBEPKU.

2. 06s3aHHOCTM cnecapei No 06CNYKUBAHUIO KOHTPONbHO-U3MEPUTE/IbHbBIX NPNBOPOB
MaBTOMATUKMN.

3.  YCTpOWCTBO TEXHUYECKUX MAHOMETPOB N TPeboBaHMA K HUM.

4. T[loBepKa KOHTPONbHO-N3MepPUTENbHbIX NpnbopoB. CpOKKU ee NpoBeAeHUA.

5. MNpepoxpaHnTenbHO-3anopHble KNanaHbl. HasHaYyeHMe, yCTPOMCTBO, HAaCTPOMKa,
npuHUMnpaboThbl.

6. CpOKM TeKyL,ero peMoHTa 1 cocTaB paboT npu obcnyKMBaHNUM aBTOMATMKK, 6€30MacHOCTMU.

7. CpOKM TEKyLLEero peMoHTa U cocTaB paboT npu 06cnyKMBAHUM aBTOMATUKN PeryanpoBaHums.

8. Perynatopbl gaBneHuaA rasa.

9. HasHauyeHMe n mecTa YCTaHOBKM NPOAYBOYHbIX TPY6ONPOBOAOB.

10. MecTa yCTaHOBKM 3a4BUMKEK C 3N1EKTPONPUBOAAMM B KOTE/IbHOM M 06BA3KE KOTAa.

11. NMpunbopsbl yyeTa rasa, UX yCTPOMCTBO M 3KCMyaTaLms.

12. CpoKu, nepmos noBepKM MaHOMETPOB, ra30aHaIN3aTOPOB.

13. Mpunbopbl ANa amepeHua AaBaeHUs, NOPAJOK U CPOKU UX MPOBEPKU.

14. HasHayeHue, npuHUMN paboTbl razoaHanmnsatopa tmna MH.

15. Mepbl 6€30nacHOCTU Npu 3ameHe guadparmbl pacxogomepa.

16. Kakue TpeboBaHua npeabasaatoTca K npnbopam KUM. YcTpoicTBo Npy»KUHHOTO
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 U3MEPEHUA pPa3pANKEHUA, TeMMNepaTypbl, AaBneHuA. CPOKM UX MPOBEPKMU.
CopeprkaHue 1 cTaanun HanagouHblx pabor.

MeToamMKa NPOBEPKM KayecTBa BbIMOJIHEHUA MOHTAXKHbIX paborT.

CopeprkaHue HanagouHbIX paboT nepBom cTaanu.

STanbl Hanago4HbIX paboT NepBon cTaguu.

®PyHKUMOHaNbHble 610KM HanagouHbIX paboT NnepBoK cTagmu.

XapaKTepuCcTMKa NO3TanHOro 3anycka 31eMEHTOB CUCTEMBI.

OnpepeneHve BO3MOXKHOIO XapaKTepa HEMCNPaBHOCTU CUCTEMbI.

MeToabl aBTOMaTM3MPOBAHHOIO OnpeaeneHna HencnpasHocTelt npubopos CAY.
MpoBepKa NPaBUIbHOCTU YCTAHOBKM CyXKatoLWmMX YCTPOMCTB.

Hanagka gaTtunmKoB ypoBHA pasgena *KUakocTen.

®PYHKUMOHANbHOE HAa3HaYeHME IN1EMEHTOB CUCTEM aBTOMATM3ALUM.

OCHOBbI TEXHMYECKOM ANArHOCTUKMU CPeacTB aBTOMaTU3aLMN.

MeToap! NCNbITaHMA Ha HAAEKHOCTb.

dopmunpoBaHME NOKasaTenen HageXHOCTM Ha CTagMAX NPOEKTUPOBAHUA.
CALS-TexHONOrMN.

CocTaB 31 MEHTOB CUCTEM aBTOMATM3ALIMM HA BCEX CTAAMAX }KU3HEHHOIO LUMKAA.
PYHKUMM U BO3MOXKHOCTM WCNO/SIb30BaHWUA CPeactB  MHPOPMALMOHHOM
noAanepKKM31EMEHTOB CUCTEM aBTOMATU3aLMMN Ha BCEX CTaAMAX KU3HEHHOTO LUMKAA.
MeToauKn NpoBeAeHMA UCMbITaHUIN MOAENEN 3/IEMEHTOB CUCTEM aBTOMATU3ALIUMN. .
HagexHOoCTb 3/IEKTPOHHbIX 6/10KOB.

Ponb  MOHTaXKHO-Hanago4HbIX pPaboT B TeXHMYECKOM obecnevyeHuu
HaAeXHOroPyHKLUMOHMPOBAHMNS CUCTEM aBTOMATUYECKOTO yrpaBAeHUs.

Llenn 1 3aga4um npoeKTUPOBaHNA TEXHUYECKOW AOKYMEHTALMN U ee COCTaB.

Cuctema OyKBEHHO-UMOPOBBLIX YCNAOBHO-rpaduyeckmx 06003HaYeHUn, NPUMEHAEMbIX B

KomnaeKce ctaHgapTos CI1.

40.
41.

ncxemax.

42.
43.
44,
45.

Mpasuaa cocTaBNEHUA U YTEHUA GYHKLMOHANbHbIX CXeM aBTOMATU3ALUN.
CHopoyHble YepTexu, NnaHbl pasmeleHMa obopyaoBaHUA, cneunduKaumMm B YepTexkax

DNEeKTPUYECKNE N MOHTaXKHble cxembl pa3pabaTbiBaembix CAY.

MpumeHeHne YIO ana coctaBneHnA GYHKUMOHAIbHbIX CXEM aBTOMATMU3aLLUMN.

MpaBuna ycTaHOBKM OTOOPHbLIX YCTPOMCTB AN U3MEPEHUA [ABNEHUA U BaKyyma.
KomnnekcHaa ycTtaHoBKa AundpdepeHuManbHOro MaHoOMeTpa WM CyXKaloWMX — YCTPOMCTB

pPacxoLoMepoB.

46.
47.
48.
49.
50.

CoaepraHue paboT No npeAnyckoBoi nposepke anadparm (cyKatoLmx) yCTPONCTB.
TpeboBaHMA NPY YCTAHOBKE CyXKatoWMX YCTPOMCTB, AN U3MEPEHUs pacxoaa.

Obuime TpeboBaHMA MOHTaXKa NepBUYHbIX NpeobpasoBaTesien U OTOOPHbLIX YCTPOMCTB.
MpaBWia YCTaHOBKM AaTYNKOB YPOBHEMEPOB.

TexHunyeckne obecneumsatowme 6e30nNacHOCTb PaboTbl CO CHATUEM HaNPAXKEHUS.

Pa3nen 2. [IporpaMmMupoBanne MUKPOKOHTPOJLJIEPOB.

(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,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), MK

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

3.3,3.5,3.6,3.10,3.12,Y.4,¥.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,VY.4,V¥.8,Y.10, ¥.14)).



Ob6nacTb 3arpysku moayns Arduino.

dnemeHTbl moayns Arduino.

lpynna aHanorosbIX BXOA0B.

KomaHabl aHanorosoro BbiBOAA.

XapaKTepucTMKa KoMaHg, NuTaHma «Power».

MNopaepneaemble A3bIKM NPOrpamMmmmnpPOBaAHUA.

KomaHabl A3biKka Arduino.

XapaKTepucTuKa cpegbl pa3pabotku Arduino IDE.

®PyHKUMM a3blKka Arduino.

XapaKTepuCcTMKa OCHOBHOMO OKHa cpegbl pa3paboTku.

MaHenb MHCTpyMeHTOB moayna Arduino.

Kak Bblbupaetca Homepa COM nopta?

O6bACHUTL MeTOAMKY BbIOOpPA TMMA McNoab3yemol naatbl Arduino.
. [laTb XapaKTepUCTUKY CKeTY (OTKpbITME, COXPaHEHWNE, 3arpy3Ka).

15. Kak npoucxoaut opraHusauma obmeHa nHPopmaumen mexagy nporpammoint Ha Arduino
WKOMMNbIOTEPOM.

CoNooak~whNE

e e S el
PO EO

KpuTepuu oueHKu:

OLeHKA «OT/IMYHO» BbICTABAAETCA CTYAEHTY, €CN CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb U r1yBUHY 3HaHWUi, B
TOM YMC/ie NONYYEHHbIX NPU U3YYEHUM OCHOBHOM WU AOMNONHUTENBHOM IMTEPATYPbI; TOYHO U MNONHO UCMO/Ib3YET HAYYHYIO
TEPMUHO/IOTNIO; WMCMONb3YyeT B CBOEM OTBETE 3HaHMWA, MOJIyYeHHble NpPU U3y4eHUW Kypca. besynpeuHo Bnageet
MOHATUMHBIM aNNapaToM ANUCUMUMNANHBI; CTUUCTUYECKM FPAMOTHO, IOFTMYECKM NPAaBU/IbHO M3/1araeT OTBETbl Ha BONPOCHI;
OaeT ucYepnbiBaloLLmMe OTBETbl HA AONOJHUTENIbHbIE BONPOCHI NpPenogasaTtens No Temam, NpeasyCcCMOTPEHHbIM y4ebHOM’
nporpammors;

OLEHKa «XOPOLIO», €CAN CTYAEHT AEMOHCTPUPYET CUCTEMHOCTb M [NYyOUHY 3HAHUIA B obbeme yyebHOM
nporpammsl; BAageetr HeobxogMmon ANns OTBETa TEPMUHOONMEN; MOTyT ObiTb AOMYLEHbI Heg04YeTbl B onpeaeneHum
NOHATUIA, UCNPaBAEHHbIE CTYAEHTOM CaMOCTOATE/IbHO B NpoLecce OTBETa;

OLEHKa «Yy0BNETBOPUTENLHO», €CAN CTYAEHT AEMOHCTPUPYET HeAOCTaTOYHO NOoC/neAoBaTesbHble 3HaHUA Mo
BOMPOCaM y4yebHOW NpPorpammbl; UCMOAb3YET HayyHYI0 TEPMWUHONOIMIO, HO MOrYT BbiTb AonyuieHbl 1-2 ownbku B
onpeAeneHnM OCHOBHbIX MOHATUM, KOTOpble CTYAEHT 3aTPyAHAETCA WCNpPaBUTb CaMOCTOATE/IbHO; crnocobeH
CaMOCTOATE/IbHO, HO HernyboKo aHanM3npPoBaTb MaTepunasn, NPy HaBOAALMX BOMPOCAX.

OLEeHKa «HeyAoBNETBOPUTE/IbHO», €CU CTYAEHT AEeMOHCTPUPYET KpaliHe ¢parmeHTapHble 3HaHWA B pamKax
y4e6HOM NPOrpammbl; He OCO3HaET CBA3b AAHHOMO MOHATUA, TEOPUM, ABNEHUA C APYITMMMN 06BEKTAMU SUCUMUMANHBI; He
BAageeT MMHMMaNbHO HeobXo4MMONM TEPMUHONOIMEN; JONYCKAET rpybble nornyeckne ownbKM, oTBeYasa Ha BOMPOCHI
npenogaBaTens, KOTOpble He MOXKEeT UCMPaBUTb CAMOCTOATENbHO.

Ouenounoe cpeactBo Ne6

NMpoBepKa pe3ynbTaToOB BbINO/IHEHUA NPAKTUYECKUX pHGOT

Pa3nen 1. Boinosinenue padot no npodgeccun 18494 Caecaps no
KOHTPOJIbHO-U3MEPUTEILHBIM NPUOOPAM U AaBTOMATHKH



MpaKtnueckoe 3aHATHe Ne 1. Obwue cBegeHUs 06 anemeHTax aBTomaTnku n KUM. (oueHnBaemble
KomneTeHuMn u mx vactu: 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), 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), 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, ¥.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, ¥.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,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,.15)).

NpaKTnueckoe 3aHaTHe N2 2. BbinosiHeEHME onepaLmn NyXKeHUsA U NaKku NPoBoAoB. (oLeHnBaemble
KomneTeHuMn u ux vyactu: 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), K.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,
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-
4,338, 3.14, ¥.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, 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, .7, V.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.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)).

lMpaKTuyeckoe 3aHATUE Ne 3. Knaccbl TO4HOCTH cpeacTts uamepeHumA.

(oueHnBaemble KomneTteHuMn N nx Yactn: 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), 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, V.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-
4,338, 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, ¥.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, 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.7,¥.12-14,Y.16), K 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)).



MpakTtuueckoe 3aHaTue Ne 4. MNosepka npnbopa.

(oueHnBaemble KomneTeHuMn n ux vactn: OK 01(3.3,3.5,3.11, ¥.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, 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-
4,358, 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), K 3.5 (0.5, 3.3-5,3.8, 3.11-14,Y.4, ¥.6, Y.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,¥.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)).

MpakTtuueckoe 3aHaTue Ne 5. MNpasunna odopmaeHna Hapaga-g4onycKa.

(oueHnBaemble KomneteHuMn n 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), K.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,
Y.5-8, V.10, ¥.11, Y¥.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), K 3.2 (0.4, 3.1-
4,338, 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), 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), 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))

MpakTtuueckoe 3aHaTHe N2 6. MNpaBuna opopmneHna pacnopsarKeHus.

(oueHnBaemble KomneteHuMn 1 nx Yactmn: 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), MK.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, 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-
4,338, 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, ¥.15), 1K 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, ¥.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,¥.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,V.15))

Mpaktuyeckoe 3aHaTue Ne 7. M3yyeHne npnbopos oA M3MepeHns gaBneHUA.

(oueHnBaemble KomneteHUuMn U Ux yactu: 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,¥.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-
4,358, 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), 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), 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, ¥.4,Y.6-9,Y.11,Y.12,V.15))
Npaktnueckoe 3aHatue Ne 8. U3amepuTtenbHblie npeobpazosatenu ,,CANOUP 221,,.

(oueHmnBaemble KomneTeHuUmM 1 ux yactu: 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), K.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,
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-
4,338, 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.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))

MpakTuueckoe 3aHaTne N2 9. 3yyeHune ycTpoiicTBa, CXeMbl NOAKAOYEHNA NpeobpasoBaTena
yactotbl VLT~ AQUA FC 202.

(oueHnBaemble KomneTeHUMU U Ux Yactm: 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), 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,

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), 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,Y.4,¥.6,¥.9,Y.10), NK 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), 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,V.15))

MpakTuyeckoe 3aHaTe N2 10. HacTpolika npeobpasosaTtensa yactoTbl VLT * AQUA FC 202ana

nporpaMmmmMpoBaHuA.

(oueHnBaemble KomneTeHUMU 1 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, V.3, V.4, ¥.8, ¥.11), MK 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, Y.4,Y.6, ¥.8-10), MK 3.2 (0.4, 3.1-
4,358, 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), 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,¥.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)).

MpaKktuueckoe 3aHATMe N2 11. MporpammupoBaHune npeobpasosatens Yactotbl VLT * AQUAFC
202.

(oueHnBaemble KomneTeHuMn U Ux Yactm: 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), K.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,

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-
4,38, 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), 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)).

KpuTepuu oueHKu:

OLLeHKa I'IpaKTVI‘-IECKOf/‘I pa6OTbI «OT/IMYHO»: BbINOJ/IHEHbI BCE 3a4aHUA FlpaKTMLIeCKOl‘;i paGOTbI,

CTYAEHT YHETKO U 6e3 oWNbOK OTBETUN Ha BCe KOHTPO/IbHbIE BOMNPOChHI;

OLEeHKa «Xopouwo»: BbiNOJIHEHbI BCE 3a4aHUA npaKTMHeCKOﬁ pa6OTbI, CTyAEeHT OTBETUN Ha BCe€ KOHTPOJIbHble

BOMPOCHI C 3amMmedYaHNAMMU;

OUeHKa «ynoBNETBOPUTENbHO»: BbINOJIHEHbI BCe 3aA4aHUA I'lpaKTMLIeCKOl‘;i pa6OTbI C 3ameydaHunAaAMMn, CTyaeHT

OTBETU/1 HA BC€ KOHTPOJIbHblE€ BOMPOCHI C 3aMeYaHNAMMU,



OUEeHKa «He 3a4TeHO»: CTyAeHT He BbINOJHUA UAKN BbINONIHWA HENPaBW/IbHO 3a4aHUA HpaKTMHECKOVI pa6OTbI,

CTYAeHT OTBeTU/1 Ha KOHTPOJ1IbHble BOMPOCHI C owmnbKamn NN He OTBETMA Ha KOHTPO/IbHblIE BOMPOCHbI.

Ouenounoe cpeactro Ne7

MNpoBepKa pe3ynbTaToB BbiNO/IHEHUA NabopaTOpPHbIX paboT

Pasgen 2. MporpammupoBaHue MUKPOKOHTpoanepos JlabopaTtopHoe
3aHATHE N2 1. M1HM NpOoeKT No ynpasBaeHMI0 CBEYEHUA CBETOAMO4AMMN.

(oueHmnBaemble kKomneTeHuun 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,Y.3,Y.4), OK 06 (3.6, ¥.2,Y.10), OK 07 (3.1, ¥.1,Y.4,¥.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,V.8,Y.10, ¥.14)).

Nab6opatopHoe 3aHATME N2 2 MUHM NPOEKT MO NepeKItoYEHMIO CBETOANOAA (FOPUT/HE ropuT).
(oueHnBaemble KomneTeHUMM 1 ux Yactn: OK 01(3.5,Y.1,Y.2,¥.8), OK02 (3.1, ¥.3), OK 03

(3.5,¥.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,¥.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, ¥.1-4,¥.10), MK 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,¥.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,VY.4,Y.8,Y.10, ¥.146)).

Na6opaTtopHoe 3aHATMEe N2 3 MUHM NPOEKT N0 NepeKoYeHN0 CBeToAMoAa C aHTuapebesrom.
(oueHnBaemble KomneTeHUMM UM ux YacTn: OK 01(3.5,Y.1, V.2, V.8), OK02 (3.1, ¥.3), OK 03

(3.5,¥.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,¥.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, ¥.1-4,¥.10), MK 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,¥.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,VY.4,V¥.8,¥.10, V.14)).

KpuTepum oLeHKu:

oueHKa nabopaTopHOM PaboT «OTAMYHO»: BbINOAHEHbI BCe 3a4aHUA NabopaTopHOW PaboTbl, CTYAEHT YETKO U
6e3 oWMbOK OTBETU/ Ha BCE KOHTPOJIbHbIE BOMPOCHI;



OLEeHKa «XOopowo»: BbIMOJIHEHbI BCe 3adaHUA na6opaTopH017| pa6OTbI, CTYAEHT OTBETU/1 HA BCe€ KOHTPOJibHble

BOMPOCHI C 3amMmeYdYaHNAMMU;

OLUEeHKa «yaoBNneTBOpUTE/IbHO»:. BbINOJIHEHbLI BCe 3a4aHUA na6opaTopHoif1 pa6OTbI C 3amMmeydYaHunAMH, CTygeHT

OTBETU/1 HA BC€ KOHTPOJIbHbl€ BOMNPOCbI C 3aMeYaHNAMMU,

OUEHKa «He 3a4TeHO»: CTYAEeHT He BbINO/IHW WU BbINOJIHUA HENPABU/IbHO 3a4aHUA na60paTopH0171 pa6OTbI,

CTYyAeHT OTBeTU/Z1 Ha KOHTPOJ1IbHble BOMPOCHI C owmnbKamn Uan He OTBETM/T Ha KOHTPO/IbHbIE BOMPOCHI.

Ouenounoe cpeactBo Ned

Tect 1

Pa3nen 1. BoinosiHenue padot no npogeccun 18494 Caecapb 1o KOHTPOJILHO-

l/I3MepI/ITeJIBHbIMHpI/I60paM H ABTOMAaTHKHU
(oueHnBaemble KomneTeHuMM 1 ux yactmn: 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,¥.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, v.11), NK.2.2 (0.2, 0.4, 3.3, 3.4, 3.7-10, 3.12, V.3, ¥V.4, V.8, ¥.11), INK 2.3 (0.3, 3.8, 3.10-14,

v.5-8, V.10, v.11, ¥.15), NK 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,¥.4,¥.8.Y.14, ¥.15), NK 3.4 (0.5,

3.3,3.5,3.8,3.12-14,Y.4,¥.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, Y.V.7,¥.12-14,Y.16), K 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))

MpeacraBneHHbIN TecT BKAOYaeT B cebs 22 3agaHuA. 3afaHMe CYMTAETCA BbIMOJIHEHHbLIM BEPHO, €Cn BblibpaH

NpaBubHbIN OTBET. Jllo60e ncnpasneHne cunTaeTca oWMOKON 1 OTBET HA BOMPOC He 3a4nTbiBaeTcA. Bpema BbinosHeHUs

3agaHunAa 20 MmuH.

Ne
m\n

TectoBoe 3amanue

OTtBeT

1.

BcraBbTe NponyeHHoe 1080

JIOKyMEHT, ONpeAeIAOIIUN CTPYKTYPY U XapaKTep
ABTOMATHU3alMU TEXHOJIOIMYECKOTO MPOLECCa HA3bIBACTCS
............ CXEMOM

GbyHKIIMOHATBLHOU

BcraBbTe mMponyueHHoe CJ10BO

Cxema, oTpaxaroIas 3JeKTpudeckue 1 TpyOHbIe CBS3U
MEXIy MPUOOpPaMHU U CPEJICTBAMU aBTOMATU3AINH
Ha3bIBACTCS CXEMOH ........

BHCIIHUX ITPOBOJIOK

BcraBbTe NponyLeHHoe C10BO

IIpouecc, 3aKI0YarOINNCS B IIOJIyYEHUH U
peoOpa3oBaHNUU UCXOAHOTO ONMKUCAaHUsI O0BEKTOB B
OKOHYATEJIbHOE OIIMCAaHUE HA OCHOBE BBIITOJIHEHUS
KOMILIIEKca paboT UCCIIE0BATENBCKOT0, PACIETHOIO U
KOHCTPYKTOPCKOI'O XapaKTepa Ha3bIBACTCH. ...

MMPOCKTUPOBAHUEM




Bri0epuTe npaBHJIbHBIN 0OTBET
[TpyHIMNIMATBHBIE TIEKTPUUECKHUE CXEMBI CITYXKaT
A)asns cocTaBiIeHUs CXEM MOIKIIOUEHUS

B) nns pazpabotku cxeM TpyOHBIX POBOAOK

B) nnst cocraBnenus cxem cnenn@ukanuit

Bri0epuTe npaBuJIbHBIH 0TBET

Cas3b puOOPOB Ha PYHKIIMOHAIBHOI cxeme
AaBTOMATHU3AIMU C IPUOOpPaAMU IIEHTPAIBHOTO YIIPABICHUS
MOKA3bIBAIOT C MOMOILIBIO

A) KoHTYypa

b) nunuii cBszu

Bri0epuTe npaBuJIbHBIH 0TBET

UTo SBASETCS] HCXOIHBIM MAaTEPHAIIOM ISl COCTABJICHUS
MPUHLIMITAATIBHBIX THEBMATUYECKUX U AJIEKTPUUYECKUX CXEM
A) cxema aBTOMaTHU3ALNHA

b) 3akaznbie crienudukanumn

B) cTpykTypHBIE cxeMbl

Bbi0epuTe npaBu/IbHBIA OTBET
CxeMy BHENIHMX IIPOBOJIOK BBINOIHSIIOT
A) ¢ cobmoaeHrnemM mMacitada

b) 6e3 cobmroienust macirada

Bri0epuTe npaBuJIbHbIH 0TBET

TenmnoBble pesne ciayxar

A) U1t IpeioXpaHeHusl JIEKTPOIIPUEMHHUKOB OT IEPETPY30K
U TOKOB KOPOTKOT'O 3aMbIKaHUs

b) ot nnuTenbHOM neperpy3ku( s 3aUThI

AIIEKTPO/IBUraTeIIe )

Bbi0epuTe npaBuIbHBINA OTBET
HarpesaTenbHbli 2JIEMEHT TEIUIOBBIX PEje
A) OuMeTannuyeckast MiIacTHHa

b) nuaBkas BcTaBka

B) koHTakT

10

Bbi0epuTe npaBuIbHBIN OTBET

[To KOHCTPYKLIMHU MPEAOXPAHUTENN ObIBAIOT
A) IlpoGounbie

b) ynuBepcanbHble

B) pe3r6oBbIE

I') TpyOuatbie

ABT

11

Bbi0epuTe npaBHIIbHBINA OTBET
OcHOBHas XapaKTepUCTHUKA pelie
A) nuHAMUYECKas

b) craTaueckas

12

Bbi0epuTe npaBuIbHBIN OTBET
Ha3zoBute BHIbI KOHTAKTOB

A) ToueuHbIe

b) 3y0Ouarsie

B) nunelinbie

I') mnockocTHBIE

ABT




13

Bri0epuTe npaBHJIbHBIN 0OTBET
MarHuTHBII IyCKaTellb COCTOUT U3
A) KOHTaKTOpa NepeMEHHOI0 TOKa
b) TenuoBoro pene

B) kHOnouHoro nocra

I') KOHTaKTOpa NMOCTOSIHHOTO TOKA

ABB

14

Bri0epuTe npaBuJIbHbIH 0TBET

KHomnkwu ynpasiieHus npeHa3HaueHbl

A) U151 aBBTOMaTUYECKOTO YIIPaBJIEHUS 3JIEKTPUUYECKUMHU
LEMsIMA IEPEMEHHOT0 U TOCTOSIHHOT'O TOKa

b)uist momaum oneparopoM yIpasisSioOIIEro BO3AEHCTBUS B
CHCTEMY aBTOMAaTH3al1H

15

BcraBbTe nponyiieHHoOE CJI0BO

DJIeKTpOMarHuTHbIE aBTOMAaTUYECKHUE ammnaparsl,
npeHa3HaYeHHbIE JIs aBTOMAaTUYEeCKOTo U
JUCTAHLIMOHHOTO YIPABICHUS SJIEKTPUUCCKUMHU LIECTISIMU
MOCTOSIHHOT ¥ TIEPEMEHHOTr0 TOKa HanpsbkeHuem 10 10008
Ha3bIBAIOTCH. ......

KOHTAaKTOpaMHn

16

BcraBbTe nponyuieHHoe cJI0BO

KoMMyTannonHsle anmnaparsl, IpeIHa3HauYCHHbIC AJIs
HCAaBTOMATHYCCKOI'O 3aMbIKaHUA U pa3MbIKaHUS CUJIOBBIX
JNEKTPUYECKUX LENEH NEPEMEHHOTO U ITIOCTOSHHOTO TOKa
HanpsbkenueM 110 S00B u Toka o S000A,u umeer 1-3
TI0JIF0CA HA3bIBAKOTCH ......

PyOUIIEHUKOM

17

YcraHoBHTE COOTBETCTBHE HA3ZBAHUS AJEKTPHYECCKOI0
AATYUKA U €ro Ha3HAYCHU A

1.Tenzomerpuyeckne A) paboTa TaKuX JaTYNKOB
OCHOBaHa Ha MbE303JIEKTPUUECKOM 3 dekTe (MpsSMoii,
obpatubiit). [Ipu cxxaTuu KpUCTaia Ha €ro CTEHKax

1-B
2-T
3-A
4-B

06p33y1-OTC$I 3apsAAbl pa3 3HAKOB

2.9n1exkTpomarHuTHble b) mpeobpa3yroT usmepseMmyro
BEJIMYMHY B €MKOCTHOE COIIPOTUBJICHHE.

3.IIne3omerpuueckue B). ux pabora ocHOBaHa Ha
M3MEHEHNHU aKTUBHOT'O CONPOTHBIIEHN MaTepuana nmpu ero
MexaHu4yeckoil neopmanuu. B kauecTBe MarepuanoB
MCIIOJIb3YIOTCS TIOJYITPOBOJHUKHU WM ITPOBOJHUKHI

4. EMKocTHbIe ') npegHa3zHaveHsbl U1 mpeoOpa3oBaHus
MIEPEMEIICHHS B MIEKTPUYECKUN CUTHAII 3a CUET U3MEHEHUS
apaMeTPOB JIEKTPOMArHUTHOW LIETIH

18

YcTraHoBHUTE COOTBETCTBHE MEKIAY MapKOil IPOBOAAa H
€ro TUIOM

1. ATIB A) HInypsr

2. MKIII b) HewuzonupoBanusie mpoBoIa
3.A16 B) MoHTaxHbIE IPOBO/A

4. 111P I') YcranoBouHbIe TpoBOAa

1-T’
2-B
3-b




19 YcTaHoBHTE COOTBETCTBHE MEKIY BHIAMH TPYOHBIX
NPOBOIOK H X HA3HAYEHHEM

1.ImniynbCHBIE A) 1t moga4M ¥ 0TBOJA 2-B
TEILIOHOCUTEIIS 3-T
4-A
2. KomangHeie b) coenunstomue oTOOpHBIC
YCTPOMCTBA C YyBCTBUTEIBHBIM 3JIEMEHTOM

3. [Muraromiue B) coequnsironze Mexmy coooi
OT/eJbHbIC (PYHKIIMOHATBHBIEC OJOKH

4. O0orpeBHbBIC I') coequnstOMME UCTOYHUKN
JIOTIOJTHUTEILHON SHEPTHH C 3JIEMEHTaMH CUCTEM
aBTOMAaTH3alUU

20 Bbi0epuTe npaBuIIbHBIN OTBET

Haznauyenwue muros

A) LenTtpanu3anus cpeicTB KOHTPOJISL U PETYIUPOBAHUS AB
b) nns cocraBneHus cxeM MOIKITIOYEHUS

B) cnyxar Hecyieil KOHCTPYKIMEH 1Sl yCTaHOBKU
puOOpOB

21 YcTraHoBHTE COOTBETCTBHE BH/IA Kalessl H ero MapKH
1. BBI' A) KoHTpoJbHBIT 1-b
2. KCIIB b) Cunosoit 2-B
3. AKBbo6IlIB B) KaGensb cBsi3u 3-A
22 Bri0epuTe npaBUJIbHBINA OTBET

HazoBuTe MeTponornyeckue XapakTepUCTUKH JaTunKa
A) Jlunamuyeckasi XapakTepUCTUKA JaTYlKa

b) CraTuueckasi xapakTepuCTHKa AaTYUKa b,B,I',J1
B) UyBcTBUTENBHOCTh AaTUMKA

') ITopor 4yBCTBUTEIBHOCTH JaTYMKa
J1) UnepunoHHOCTD JaTunka

KpuTepum oueHKu:

KomnnuecTBo HaOpaHHBIX OANIOB OIICHKA
21 — 22 GamioB «5» (OTIMYHO)
20 — 16 GamnoB «4» (xoporio)
15 — 12 GamioB «3» (yIOBIETBOPUTEIHHO)
Mensie 12 6amnos «2» (HEYIOBIETBOPUTEIHHO)
Tect 2

npep,CTaB}'IEHHbIl\;I TecT BK/o4aeT B ceba 40 3a4aHuA. 3a4aHNEe CYMTAETCA BbINOJIHEHHbBIM BEepHO, ecnn Bbl6paH
I'IpaBVIﬂbeIVI oTseT. Jltoboe ncnpasaeHme CHUTaeTcAa OWKNBKOM U OTBEeT Ha BOMPOC He 3a4YnTbiBaAETCA. 3a npaBuabHO
BbIMNO/IHEHHOE 3a4aHNe CTaBUTCA OAUNH 6ann. BpeMFI BbINONHEHUA 3a8aHMA 30 MUH.

1.E111/IHI/IIII)I I/I3MepeHI/Iﬂ l'IpOBO)II/IMOCTl/I BCIICCTBA
Bow



v' CumeHc
Tecna

2.HanpmlceHne Ha BBIXO0/I€ MMOJYIIPOBOAHUKOBOTO BBINIPAMUTEC/IBHOI0O MOCTA ABJACTCH
NOCTOAHHbIM

nepemeHHbIMm

V' NyAbCUPYIOLLUM

HN3mepenne TOka B ey NPOU3BOIAAT

nyTemM

v’ BK/IlOYEHMEM amnepMmeTpa B pa3pbiB Lenu
BK/IIOYEHNEM aMNEPMETPA NapannenbHO Uenun ,EI,OFIYCTMMbIO6a

BapuaHTa

4.J1aTYMK JaBJIeHHsI C TOKOBBIM BbIX0J0M (...20 MA MoxkeT ObITh NMOJAKJIKYEH K

BTOPHUYHOMYIPUOOPY
no ABYXNPOBOLHON cxeme

v' N0 Tpex- Uin YeTbIPexnpoBOAHON CXxeme
no ABYX-, TPEX- NN YeTbIPeXnpPoBOAHOM Cxeme

5.11oka3zanusi poraMeTpa € NoIJiaBKOM B BHJIC HIAPHUKA ONIPECACIAIOTCH IIYTEM

COIMOCTABJICHUAPHUCOK HA K0J10€e ¢
cepeAnHONM WapuKa HUXKHEN

TOYKOM WapurKa

v'  BepxHel TOYKOM LapuKa

6.OCHOBHBIM KpUTEpUEM BblﬁOpa KOMIICHCAIIHOHHOI'O IMTPOBOJAa JJIfl TEPMOIIAPLI AABJISACTCH
ceyeHune Xuabl nposoaa

v\ rpagyvpoBKa Tepmonapsi
yZieNibHOe COMpOoTUB/IEHME NPOBOAA HA MOTOHHbIN MeTp

7.HauboJb1Iasi TO4YHOCTH U3MEPEHUS TeEMIIEPATYPbI TEPMOMETPOM

CONMPOTUBJICHHUSA JOCTUTACTCAIIPHA
[ABYXMPOBOAHON CXeMe MOAKNI0YEHUA
TPexnpoBOAHOMN cxeme NOAKNIOHEHUA

v YeTbIpexnpoBOAHOMN CXeme NOAKIOUYEHUSA
TOYHOCTb M3MEPEHMA 3aBMCUT TOJIbKO OT CEHEHUA KU COEAMHUTE/IbHBIX MPOBOAHWNKOB

8.9kcmuryaranus npudopos KHUII ¢ npocpoyeHHBIM CPOKOM MOBEPKH
v’ He ponyckaetca
AONYCKaeTcA B C/ly4ae, eC/i AaHHble I'IpVI60pr He YCTaHOB/1EHbI Ha Y3/1aX KOMMEPYEeCKOro y4yetanain B

cMcTemax aBToOMaTMKKM 6e3onacHocTu



CUTHan

9.JIEKTPOMATrHUTHBIN PacxooMep He CMOKeT 00eceYuTh U3MEPEeHHe Pacxoaa
TeXHUYEeCKoM BoAbl NUTbEBOM BOAbI

v' AUCTUNANPOBAHHOWM
BO/bINYbMbI U SMYALCUN

10. Tpy6a BeHnTypu 3T0 YCTPOMCTBO AJI51 U3MEPEHUS
YPOBHA OaBNneHUNA

v pacxoga

11. Bjok u3BJieueHHU s KOPHHA CIYKUT IJIA
v npeobpa3oBaHNA U3MEPEHHOTO 3HaYEeHNA nepenaza B pacxos,
npeobpasoBaHMA cMrHana B3aMMHOMN MHAYKTUBHOCTM B BbIXOL4HOM YHUPUUMPOBAHHbIM TOKOBbIN

FIpEO6paBOBaHMF| N3MEPEHHOTIOo 3Ha4YeHUA CKOPOCTN NOTOKaA B nepenaj AasBieHunAa

12.Bo BpeMsi pad0Thl ypaBHUTEIbHbII BEHTHWIb HA JaTYNKe Nepenaja q10J1KeH ObITh

OTKpPbIT

v’ 3aKpbIT
OTKPbIT MM 3aKPbIT B 3aBUCHMOCTM OT BA3KOCTU M3MepAEMON cpesbl

13. bupkamu kakoi ¢GopMbl T10JKHBI MAPKUPOBATHCH KOHTPOJIbHbIe kKa0eaun KHUII no

1000B?

KBaApaTHbIMU

v/ TpeyronbHbIMK
KPYrAbiMM

14.Pe3n0a M20x1,5 Ha miTynepe MaHOMeTPa HAa3bIBAETCH
MaHOMETpMHECKOﬁ

v\ MeTpuyeckoin
TpybHOM
A0MMOBOW

15. BbIXOJHOM CHMTHAJI TEpMONAap U3MepsaAeTcs B
v' MKB
Om
MA

MKIH



16. lomycTMO JIM MOAKJIIOYATH M0 TPEXIPOBOAHOM cXeMe TaTYUK
TEPMOCONPOTHUBJICHUS, HUMEIOIIIUA YeThbIpe BbIBOA

v [a

Het

[a, ecnv Ha 3To ecTb YKasaHME U3roTOBUTENS AaTuyMKa

17.I[aTlmK 20COJIIOTHOTO JaBJICHHUSA HA HyCTOI?'l prﬁe MNOKaXKeT JaBJICHUE
okono 1 Ma

OKOJ10 HYNA

v" okono 1 Bar

18. BropnuHblii mpuOOP A0/2KeH 00ecneYuBaTh MUTAHUE
NMOAKJIIYEHHOI0 K HeMYy NMOABYXIIPOBOHO cXeMe JaTYMKa B cJIy4ae,

€CJIn
OATYMK MUMEET aKTUBHbIM BbIXOA,

v AaTYNK UmeeTt NacCUBHbIN BbIX0O/4,
AaT4YNK HE uMmeeT aBTOHOMHOTIO BCTPOEHHOIo MCTOYHUKa NMUTaHUA

19.B kakoi HBeT J0J/I2KeH ObITh OKpPalleH TPYOOINPOBO/ C MIPUPOJAHBIM ra3om?
lfony6oli

v’ Wentbit
KpacHbii
Fony6oii ¢ }KenToi nonepeyHom yepTon

20. IToHnKeHHe KOHIEHTPALMM KAKOI0 ra3a B atMmocgepe padoyero

NMPOCTPAHCTBA ABJISIETCAABAPUIHON cuTyauuei?
MeTaHa

4 Kucnopopa
A3oTa
®peoHa

21.TpeXXOI[0BLIe BCHTHUJIN UCITOJIB3YIOTCH NP MOHTAKE
v NaTYMKOB AaBNEHUA
AaTYMKOB pacxosa
AaTYMKOB TEeMnepaTypbl

22. Kakoii kOHTaKT peJjie 0003HauyaeTcss OykBamu NO?
BbiBOZ 06MOTKM pene

HopMasibHO 3aMKHYTbIV KOHTaKT KOHTaKTHOM rpynmbl

v/ HopMa/ibHO pa3OMKHYTbI KOHTaKT KOHTaKTHOM rpynnbl



23.Crenenn 3amuumieHHocTu ooopyaoBanust KUII ot Bo3aeiicTBHUS NBLJIM U BJIAru

0003HAYACTCACUMBOJIAMH
AWG

Ex

v Ip
FCC

24. Kakoe MmacJjio CJIEaYET 3a/IUBaATh B 3allIUTHLIC T'NJIb3bI TepMOMeTpOB?
v TpaHchopmaTopHO
eMHaycTpuanbHoe
MoTopHoe

25.YT0 TaKk0€e MNJILINK?
FepmeTr3npoBaHHbIN KabebHbIl BBOA,

KpenekHblit anemeHT

v WpeHTUPUKaLuMoHHanA Tabnnuka

26. KakoBa nepuogu4HoCTh NoBepKu 00opyaosanus KUII?
PaszBropg

v' B COOTBETCTBUU C NpeanucaHUAMM U3roTOBUTENA
B cooTBETCTBUM C NpeAnUCcaHNAMM U3roTOBMTENA, HO AJ/1A Y3/10B KOMMEPUYECKOro yYeTa pas B roj,

27.B kakoil HBET OKPAIIUBAIOT KOPIYC KMCJIOPOIHOT0 MaHOMeTpa?
LiBeT He meeT 3Ha4YeHuA

KpacHbliit
YepHblit

v’ Tony6oM

28. KopImyc KMCJI0POJHOT0 MAHOMETPA 3alpelieH0 OKPAIIMBATh
TepMosuiekTpuyeckniinpeodpazoBare/ib 3TO

v’ Tepmonapa
PTYTHbIA TEPMOMETP TEPMOMETP COMPOTUBAEHUA
HOpMUpYIOLWMI NpeobpasoBaTesb

29. IToakarouenue nuraouero kadeas 220B nis 3anntkn mura KHUII ocymecrBiasiercs
v K BepxHUM rybKam aBTOMaTUUYECKOro BblKatoyaTens B wute KUM
K HUXKHUM ryBKam aBTOMATMUYECKOro BbiK/tovaTens B wute KM
MeCTO noaxkn4vyeHunAa onpeaenaeTca KOHCTDYKLI,VIel‘/JI WwnTa

30. Pa3zpemaercs jiv nponanBaTh MPOBOJIOYHbIE MEeTEJIbKHU Mepel MOHTAXKOM 0 BUHT?



v' 3anpeuyaetc
APa3spelwaeTca
PaspeluaeTca 6€3 NPUMEHEHMA KUCA0TOCoAepallmxX GNocoBs

31.MexaHuueckoe peJie faBJdCHUA UMEECT
aHaNoroBbIl BbIXOA,

v' [IMCKPETHbIN BbIXOS,
YaCTOTHbIN BbIX0OA,

32.MaccoBblii pacxo/ BoJAbl HAXOIAT, 3HAsI 00bEMHbII pacxoa u
SHTaNAbNUIO

JaB/ieHne n remnepartypy

v" NNOTHOCTb

33. Kakoii Tl pacxogomMepa He MOKa3bIBaeT MTHOBEHHbBIN pacxon?
v' TaxomeTpuuecKui
Buxpeson
YNbTpa3ByKOBO
Kapuonncosbin

34. Atmocepnoe (PaTm), abcosrornoe (Padc) u uzdobirounoe (Pu3o)

JABJCHUSA CBﬂ3aHbICJIeHyIOHIeﬁ 3ABHCUMOCTBHIO
Patm = Pabc+Pus36

Pabc=Pu36-Patm
Pus36 = Pabc+Patm

v' Pabc=Pu3b+Patm

35. Yt Ha3bIBaETCsl YCTOMYMBOCTHIO CUCTEMbI ABTOMATHYECKOT0 PeryJIHPOBaAHUS
(CAP)?

Cnoco6bHocTb CAP NnpuHMMaTb KpaliHue 3HaYeHMs NoZ BAUAHUEM BO3AENCTBUM

v CnocobHocTb CAP BOCCTaHaB/IMBaTb COCTOAHME PABHOBECUA, U3 KOTOPOro OHa BbIBOAMUTCA
noJ, BANAHMEM BHELLHUX BO34ENCTBUM
CnocobHocTb CAP M3MeHATb 3aKOH peryampoBaHua

36. Kak moacoeuHAI0T MAHOMETPBI K TPYOOIIPOBOAAaM C BOAOM M MAPOM ISl
YCTPAHEHUS BJIUSTHUSYJIbCAIUN JABJICHUS HA MOKA3aHUsI MaHOMeTpa?
v C NoMOLLbIO coeANHUTENBbHBIX AeMmndepHbIX TPYBOK, CHab>KeHHbIX KoNbLeobpasHoi netiei



Kak MoXHO 6aunKe K Tpybonposoay

MaHOMETpP MOHTUPYETCA CTPOro FOPM30HTaIbHO

37.Kak u3MeHHTCsI OMHYECKOe COIIPOTUBJICHUEC TEPMOMETPA COIIPOTUBJCHUS ITPHA

YBeJIMUEHUUTEMIIEPATYPbI H3MepsieMoiil cpeabl?
v YBennuutca
YMeHbLINTCA
He nameHsaetca

38. Kakoii mpu0op ucnosb3yercs AJasi K3MepPeHus BJAKHOCTH?
XpomoTorpad
ph-meTtp

v’ TurpomeTp

39. Kakoii mapamMeTp MCIOJHUTEILHOT0 MEXaHM3Ma € YJIEKTPONPHUBO/IOM BJIMsIeT HA

MPONMYCKHYI CIIOCOOHOCTD PeryIupylIIero KianaHa?
3ﬂeKTpVILIECKaH MOLHOCTb an1eKTpoasuratena NCNoJIHNTEeNIbHOIro mexaHn3ma YacroTa BpalleHUAPOoTOopPa

INEKTPOABUTaTENA NCMNONTHUTE/IbHOIO MEeXaHU3Ma

v Pabounit xoz, WTOKa
KocuHyc ¢u

40. Kak 10J12kHa YCTAHABJMBATHCS 3alIUTHAS T'MJIb3a VISl JaTYNKA TeMIIePaTyphbl B
TpyOonposoa?
v KoHeL, riunb3bl AomKeH 6bITb HECKO/IbKO HUXKe ocu Tpybonposoaa
KoHeLl, runb3bl A0/1KEH KacaTbCA NPOTMBOMNOMIOXKHON CTEHKU TpybonpoBoaa MybuHanorpy»keHms
r'MNb3bl HE UMeeT 3Ha4YeHUA

KpuTepum oLeHKu:

KonnyectBo HabpaHHbBIX 6ATIOB OLIEHKa
40 — 37 Gamnnos «5» (OTIMYHO)
36 — 30 GayoB «4» (xoporio)
29 — 24 GannoB «3» (y1OBJIETBOPUTEIIHLHO)
Menbiie 246am10B «2» (HEYOBJIETBOPUTEIIHHO)
Tecr 3

Paspgen 2. MporpammunpoBaHne MUKPOKOHTPOJI/IEPOB

(oueHnBaemble KomneTeHUMM U KUx vactu: OK 01(3.5,Y.1, V.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,¥.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), MK

2.1 (0.1, 3.1,3.10,3.12, Y.1-4, ¥.10), MK 3.2 (0.4, 3.1,3.5,3.10, 3.12, V.3, V.4, Y¥.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, ¥.14,), MK 4.2 (0.6, 3.5-6,
3.10,3.12, V.4, ¥.8,Y.10, V.14)).

npe,ﬂ,CTaBJ'IEHHbIVI TecT BK/to4yaeT B ceba 20 33faHuA. 3agaHne CYMTAeTCA BbINOJIHEHHbLIM BEpPHO, ecnin Bbl6paH
npanmbelﬁ oTseT. Jlloboe ncnpasaeHme CYHUTaEeTCA OWKNBKOM M OTBET Ha BOMNPOC He 3a4YnUTbIBAETCA. 3a npaBuabHO
BbINO/IHEHHOE 33a4aHNe CTaBUTCA OAUH 6ann. BpEMﬂ BbIMOAHEHUA 3a8aHMA 20 MUH.

1. Kak Ha3pIBaeTcsi MOAYJib, KOTOPBIii JIETKO COeINHAETCS ¢ PA3HbIMH
HCHOJTHAIOINMHUYCTPOHCTBAMM, O3BOJISISI CO31aBATh U POOOTOB, M YCTPOCTBA
ABTOMATHKMH, U MPUOOPBL.:

a. Atmel

b. LEGO Mindstorms EV3

c. + Arduino
d. HM 0aMH 13 NnepeyncieHHbIX BapuaHToOB

2. Kakxue MK sBasirorcss ocuoBamu Arduino:

Microchip

o o

. Intel 8051

o

Hitachi H8/3297
d. +ATMEGA8 n ATMEGA168

3. UTo U3 mpeasioKeHHBIX BADHAHTOB KOMITWJIMPYET MPOrpaMMHBIH KO H
3arpy:kaet ero Bycrpoicrso Arduino.:

4. I'me na IO HaxoauTcs moJie 1Jjist 0TOOPaKEHUS CJIYKeOHbIX COOOIIEHU.
Hanpumep,

yBeaoMIeHUiA 06 ycnewHoM 3arpy3ke Nporpammbi:

a. B meHto nporpammbl
b. B naHenn MKoHoK
C. Huxe okHa oTobparkeHna nHbopmaumm

d. + BHM3y nocne TeKCTOBOro pegaKkropa

5. Ilnargopma Arduino umeer 14 uuppoBbIX BX0A/BbIX010B. CKOJIBKO
U3 HUX MOI'YTHCIOJIB30BaThCA KaK BbIxoabl HIMM:

d. Bce



>

6. Kak Ha3bIBaeTcs dTOT DJIEMEHT
a. poTopesunctop

b. +TpaH3uncTop
c. VK npnemHumk
d. UK patumk asmkeHus
7. Kakoil pyHKIHe# B IPOrpaMMe MOKHO HA3HAYMTH BBIBOY IIOPT BBO/AA:
a. +pinMode(pin, INPUT);

b. Serial.begin(9600);
c. void loop (){}
d. val = Serial.read ();
8. Kaxnwblii u3 14 uugpoBbix BEIBOAOB UNO MOKeT HACTPOEH KaK BXO/A MJIH BBIXO/.
a. +/[a
b. Her

€. Tonbko 1,2, 3, 4 — BbIXOApl, OCTaNbHbIE BXOAbI

d. Tonbko 1,2, 3, 4 — BXOAbl, OCTa/IbHbIE BbIXOAb!

9. Uro nenaer ¢pynxuus delay(n)?

MoBTOpAET AeNCTBME HA N MUAIUCEKYHA,

T @

MpuocTaHaBAnBaeT 06paboTKy NPOrpamMmbl Ha N MUNIUCEKYHA,

o

MpepbiBaeT Nporpammy Ha N MUANUCEKYHA,
d. MNepekntoyaeT PpyHKUMIO
10.  [lyist yero mpeaHa3HA4YeH pe3ucTop?
a. +COI'IpOTVIBl]FITbCﬂ TeYeHUHO TOKa, I'IpeO6pa3OBbIBaﬂ €ro 4acCtb B T€EN/I0
b. MeHseT conpoTuBaeHMe B 3aBUCMMOCTU OT TEMMNEPATYPbI
C. NMpeobpa3oBbiBaeT 3/IEKTPUUYECKYIO SHEPTUIO B MEXaHUYECKYIO
d. Huuero us npeanoxXeHHoro sbille

11.  Yro Takoe Ilepemennbie?



a. Mcnonb3ayetca ana noBTopeHnn 610Ka BblpaXKeHU, 3aKNOUYEHHBIX B GUTYPHbIe CKOBKK
3aZ.@aHHOE Yncno pas

b. OnpegenatoT Hayano 1 KoHew, 610Ka GYHKLMM MAK BNOKA BbIPAXKEHWI

C. + 3To cnocob MMeHoBaTb U XPaHUTb YNCNOBblE 3HAYeEHUA ONA Noceayroulero MCFIOI]b3OBaHMFII'IpOFpaN\N\OI7I

d. OTKprBaI-OT ﬂOC}'Ie,CI,OBaTEIIbeIﬁ nopTu 3a4aéT CKOPOCTb AnA ﬂOCﬂe,D,OBaTEIIbHOﬁ nepegavynaaHHbIX.

12.  Kakum o0pa3oM 00BIYHO YEePHBIA MPOBO/ 3eMJIfl NMOAKJII0YAETCS K IJIaTe
a. KVIN sbiBOAY
b. K AREF BbiBOAY

c. + KGND BbiBOAY

d. K AO BbiBOAY

13.  Kakas 6ubauoTeKka ucnoJib3yercs aJsi padorsl ¢ LCD nucmiieem?
a. #finclude <Stepper.h>
b. #include <Wire.h>

C. #include <Servo.h>
d. + #include <LiquidCrystal.h>
14.  Kakylo pyHKUMSA UCHOJIb3YeTCH IS BHIKJIIOYECHUS CBETOAHO:

a. +digitalWrite (ledPin, LOW);

b. digitalRead (ledPin, HIGH);

15.  Kakyio ¢uiem-namMsitb HMeeT MUKPOKOHTpoJIiiep ATmegal68 na Arduino?
a. +16 K6
b. 1024 6aiita
C. 512 6anTa
d. 32 6aiiTa

16. Kak M0:KHO cae1aTh 0JIOK KOMMeHTapuii B Arduino:
a. cnomoulbto ()
b. c nomowpto //
C. cnomoulbio {}

d. + c nomouybto /* */

17. Kakast pyHKUMS 3aNIMCbIBAET MCEBJA0-aHAJIOI0BOE 3HAYCHHE,
HCTOJIb3Ysl CXeMY CIIMPOTHO-UMIYJIbCHOI MoayJsiiueii (PWM), Ha BBIX0AHOI
BbIBO/I, NOMeUYeHHbIH kak PWM?

a. +pinMode(pin, INPUT);

b. analogWtite (pin, value)



C. analogRead (pin)

d. digitalRead (pin)

18. Kakoii 3 TO 1aTUYNK:

[aTumnk ceeTa

T &

JaTtumk TemnepaTtypbl

o

[aTtymk Bubpaymm

d. +YnbTpassykoBoW AaTUMK

19. bubauoreka Stepper mpegocrapiisieT y100HbIi nHTepdeiic ynpaBJjieHus:
a. LED aucnneiiem
b. + larosbiMu ABuraTenamm
c. ®doTopesucropom
d. CepBonpusogom

20.  SI3pIk mporpammupoBanus Arduino ocHoBaH Ha._.

a. +Wiring, Processing, C/C++

Visual Basic

Python, Java

o o o

Assembler

Kputepum oueHKu:

KomnnuecTBo HaOpaHHBIX OANIOB OIICHKA
20 — 19 6amnoB «5» (OTIMYHO)
3. KOMAEKFKOHIPBHBHO-OLEEHOUHbIX CPEACTB NPOMEMYIRNUILHI)
JEEE— “M;I.S — 12 6annos «3» (YIOBJIETBOPUTEIHHO)
RATTECTA lI\I/t’
cHbIre 12 6amios «2» (HEyIOBIETBOPUTEIHHO)

Ouenounoe cpeactro Ne 1

BOITPOCHI K JU®GP®EPEHIIUPOBAHHOMY 3AYETY I10 IIM.05

Pasgen 1. BbinonHeHue pabot no npodeccun 18494 Cnecapb NO KOHTPOJIbHO-U3MEPUTE/IbHbIM
npubopam u aBTOMaTUKU

(oueHnBaemble KomneTeHUMM M ux 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, V.4, .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, V.3, Y.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, ¥.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 oA U3MEPEHUA PA3PEIKEHNA, MECTO UX YCTAHOBKMU U

NopsAAOKNPOBEPKMU.

2.

O6a3aHHOCTM cnecapelt No 06CNYKMBAHUIO KOHTPO/IbHO-U3MEPUTENbHbBIX NPMOOPOB U

dBTOMATUKU.

3.

4,

5.
paboTbl.

YCTPOMICTBO TEXHUYECKMX MAaHOMETPOB 1 TPeBOBaHUA K HUM.
MoBepKa KOHTPOIbHO-U3MEPUTENbHBIX MTPUBOPOB. CPOKM ee NpoBeaeHUA.
MpenoxpaHUTeNbHO-3anopHble KAanaHbl. HazHayeHne, yCTPOMCTBO, HAaCTPOMKa, NPUHLMN

CpOKM TEeKYyLLLero pemMoHTa 1 coctaB paboT npu 0bCayKMBaHUN aBTOMATMKK, 6€30MacHOCTH.
CpOKM TEeKYLLLero peMoHTa U cocTaB paboT Npu 06CNyKMBAHUN aBTOMATUKM PErYINPOBAHUS.
Perynatopbl AaBneHuWs rasa.

HasHayeHMe 1 mecTa YyCTaHOBKM NPOAYBOYHbIX TPy6OoNpoBoA0B.

MecTa YCTaHOBKM 3a[BUNKEK C 3/IEKTPONPUBOLAMM B KOTE/IbHOW M 06BA3KE KOTAA.

. NMpunbopbl yyeTa rasa, Ux yCTPOMWCTBO M 3KCNAyaTauma.

Cpoku, nepmog NnoBepKM MaHOMETPOB, ra30aHaIN3aTopPOB..

Mpnbopbl g8 U3mepeHUa AaBAEHUA, NOPALOK U CPOKU UX MPOBEPKM.
HasHauyeHue, npuHUMn paboTbl ra3oaHannsatopa tuna MH.

Mepbl 6e30nacHOCTM Npu 3ameHe anadparmol pacxogomepa.

. Kakne TpeboBaHuAa npegbasaatotca K npubopam KUM.  YCTpOMCTBO  MPY*KUHHOrO

MaHomeTpa.

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

Mpunbopbl N8 U3MEPEHUA Pa3pPANKEHUA, TeMNepaTypbl, AaBneHua. CPOKM UX NPOBEPKMU.
CopeprkaHue 1 cTaanmn HanapouHbIx pabor.

MeToamMKa NPOBEPKM KavyecTBa BbIMNOJIHEHMA MOHTAXKHbIX paborT.

CopeprkaHue Hanago4uHbIX paboT nepBom CTaanu.

3Tanbl Hanago4uHbIX PaboT NepBon CTaanu.

®PyHKUMOHaNbHbIE B/IOKM HaNnaAouHbIX paboT NepBo cTaanu.

XapaKTepunCcTMKa NO3TANHOrO 3amnyCKa 3/IeMeHTOB CUCTEMBI.

OnpepeneHne BO3MOXKHOIO XxapaKkTepa HEUCNPABHOCTU CUCTEMBI.

MeToapl aBTOMATU3NPOBAHHOIO ONpeaeneHma HencnpasHocTel npndopos CAY.
MpoBepKa NpaBUIbHOCTU YCTAHOBKM CY>KatOLMX YCTPOMCTB.

HanapgKka oaTtyMKoB YpOBHA pasgena KUaKocten.

®PyYHKUMOHANbHOE Ha3HaYeHMe 31eMeHTOB CUCTEM aBTOMATM3ALLUM.

OCHOBbI TEXHUYECKOM ANArHOCTUKM CPeACTB aBTOMATU3ALMN.



30.
31.
32.
33.
34.

35.
36.
37.

38.
39.

40.
41.

MeToabl NCNbITaHUA HA HAAEXKHOCTb.

dopmunpoBaHMe NoKasaTenen HaaeKHOCTU Ha CTaAUAX MPOEKTUPOBAHMUA.
CALS-TexHONOrMNN.

CocTaB anemMeHTOB CMCTEM aBTOMATMU3ALLMM HA BCEX CTAAMAX U3HEHHOMO LMKAA.
@YHKUMM M BO3MOXKHOCTM WCMNOJIb30BaHUA cpeactB  MHOOPMaLMOHHOM
noAaAepXKM3NEMEHTOB CUCTEM aBTOMATU3aLLMM Ha BCEX CTAAMAX XKU3HEHHOIO UMKAA.
MeToAMKU NPoBeAEHMA UCMbITaHUI MOAENEeN 3/IEMEHTOB CUCTEM aBTOMATMU3ALUM. .
HafaeKHOCTb 3N1eKTPOHHbIX 6/10K0B.

Ponb  MOHTa)KHO-HanagouHblXx paboT B TexHMYECKOM  obecrneyeHUn
Ha4eXHOroPyHKLMOHMPOBAHNA CUCTEM aBTOMATUYECKOTO yrpaB/aeHUs.

Llenn 1 3agaum npoekTMPOBaHNA TEXHUYECKOM AOKYMEHTALMN U ee COCTaB.
Cuctema OyKBEHHO-UMPPOBBLIX YCNOBHO-rpadUYeckMx 0603HAYeHU,
npuMeHAeMbIX BKOMMAeKce ctaHaapTtos CrI1.

Mpasuna cocTaBneHUA N YTEHNA QYHKLMOHANBbHbIX CXEM aBTOMATM3aLLUMN.
CbopoyHble YyepTerku, NAaHbl pasmelleHns obopyaoBaHUA, cneunduKaumm B

yepTexax ncxemax.

42.
43.
44,
45.

46.
47.
48.
49,
50.

JNeKTpUYEeCcKne U MOHTaXKHbIe cXeMbl pa3pabaTbiBaembix CAY.

MpumeHeHune YIO ana coctaBneHna GyHKLUMOHANBbHbBIX CXEM aBTOMATU3aLUMN.
MpaBuna ycTaHOBKM OTOOPHbLIX YCTPOMCTB AN U3MEPEHUNA AABNEHUA U BaKyyMa.
KomnnekcHaa ycTaHOBKA AnddepeHuManbHOro MaHOMETPA M CyKakoLmnx
YCTPOMCTBPACXO40MEPOB.

CopeprkaHme paboT No NpeanyckoBol nNposepKe anadparm (cyaroumx) ycTponcTs.
TpeboBaHMA NPU YCTAHOBKE CYXKAOLLMX YCTPOICTB, AN U3MEPEHUSA PACX0aa.

Obuwue TpeboBaHMS MOHTaXKa NepPBUYHbIX NpeobpasoBaTesien N OTOOPHbIX YCTPOMCTB.

Mpasunia yCTaHOBKMU AaTYMKOB YPOBHEMEPOB.
TexHuyecknx meponpuatnin obecneumsaroLmx 6e3onacHoOCTb paboT B

aneKkTpoyctaHoBKaxgo 1000 B co cHATMEM HanpAXeHUA.

51.
52.
53.
54.

55.

YCTpOICTBO, NPUHLMN AENCTBMA YNbTPA3BYKOBbIX PAaCXOA40MEPOB.

YCTPOMNCTBO, NPUHLUMN AENCTBMA EMKOCTHbIX YPOBHEMEPOB.

YCTpOMNCTBO, NPUHLUMN PaboTbl 31EKTPOMArHUTHbIX PAaCX040MEPOB.

YCTpoiCTBO, MNPUHUMN AEWCTBMA pacxogomepa MepeMeHHOro nepenasa
AaBNEHWNSA, AOCTOMHCTBA, HEAOCTATKN.

Mpubopbl, UCNnonb3yemble ANA U3MEPEHUA AaBAEHUA aTMOCHEpPHOro Bo3ayxa.

MepeyncnnTbaaTb XapaKTEPUCTUKY.

56.
S7.
58.

Knaccudmrauma norpewHocTen nsmepexms.
YcTponcTBo, npuHUMn aencteua audpdepeHLmnanbHOro MaHoOMeTpa.
MPUHUMN AENACTBUA XKUOKOCTHbIX MaHOMETPOB, TPEOOBaHMA NO MOHTAXY,

AOCTONHCTBA,HEOOCTATKN.

59.

O6BbACHUTD AEVICTBMG KaKnX TepMoMeTpoB OCHOBAHO HAa U3MEPEHUN AaBNEHUA

paboyeroseLLecTBa, 3aK/OYEHHOIO B EMKOCTb NOCTOAHHOIO 06bema, NPy U3MEHEHUM ero
TemnepaTypsl.

60.

ObbACHMTb, Ha 4YemM OCHOBAaHO W3MepeHWe TemnepaTtypbl Mo
3/1EKTPUYECKOMYCOMPOTUBIEHWIO TEN.

Pa3nen 2. [IporpaMmMupoBaHne MUKPOKOHTPOJLJIEPOB

(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,¥.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, Y.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,
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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, ¥.4,Y.8,Y.10, V.14,), NK4.2 (0.6, 3.5-6,
3.10,3.12,V.4,V.8,Y.10, V.14)).

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

KomaHapbl aHanorosoro BbiBoAa.

XapaKTepucTMKa KOMaHg, nutaHma «Power».

Moaneprknsaemole A3bIKM NPOrPaMMUPOBAHMA.

KomaHabl A3bika Arduino.

XapaktepucTuKa cpeabl pa3paboTku Arduino IDE.

@dyHKUKMKM A3bIka Arduino.
. XapaKTepucTMKa OCHOBHOrFO OKHa cpeabl pa3paboTKu.
MaHenb MHCTPyMmeHTOB Moayna Arduino.
Kak Bblbunpaetca Homepa COM nopta?
O6BACHUTL METOANKY BblbOpPa TMNa Ucnosibayemon naatsbl Arduino.
. [laTb XapaKTepUCTUKY CKETY (OTKPbITME, COXPaHEHWE, 3arpy3Ka).

15. Kak npoucxoguT opraHmsauma obmeHa MHPoOpmaumen mexkay nporpaMmmon Ha

Arduino MKOMMNbIOTEPOM.

wCoNOOR WNE

ol
APwbdhbE o

3. Meroanyeckue MaTepuaJibl, ONpee/siiolue npoueiypy 1 KpUTepUH OLeHUBAHUSA
c¢()OpMHPOBAHHOCTH KOMIIETEHIUI NPY NPOBE/ICHNU MPOMEKYTOYHON aTTeCTAUM

Kpurepun ¢popmMupoBaHusi 01leHOK [0 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3a]aHUI

- OLCHKA «OTJIMYHO» BBICTAaBISCTCA OOYYArOIIEMYCs, €CIM KOJIMYECTBO IPAaBHIBHBIX OTBETOB Ha
Bonpocsl coctasisieT 100 —90% ot oOuiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKa «XOPOIIO» BBICTABIACTCS OOy4arolmeMycs, €CIH KOJWYECTBO IPABHJIBHBIX OTBETOB Ha
Borpockl — 89 — 76% ot o0rmiero 00bEMa 3aJaHHBIX BOIIPOCOB;

- OIIEHKA «YIOBJIETBOPHUTEJBHO» BBHICTABISCTCS OOYYAIOMIEMYCs, €CIHM KOJMYECTBO IPaBHIIBHBIX
OTBETOB Ha T€CTOBBIE BONPOCHI —/5—60 % 0T 06111ero 00bEMa 3a1aHHBIX BOIIPOCOB;

- OLIEHKa «HEeYyI0BJIeTBOPHUTEIbHO» BBICTABISAETCA OOyYaroleMycs, €ClIM KOJMYECTBO MPaBUIbHBIX
oTBeTOB — MeHee 60% oT 0011ero 00BEMa 3aJaHHBIX BOIPOCOB.

Kpurepun ¢popMupoBaHus o11eHOK N0 Pe3yIbTATAM BbINOJIHEHUS 3a1aHU I

«OTIANYHO/32a4TEHO» — CTABHUTCS 32 pabOTY, BHITIOJHEHHYIO MTOJTHOCTHIO 0€3 OIMOOK ¥ HEJJIOYETOB.

«Xopouo/3a4TeH0» — CTaBUTCS 3a PadOTY, BHIIOIHEHHYIO MTOJHOCTHIO, HO IPY HAJIMYMU B HEl He Oolee
OJIHOM Herpy0Ool OIIMOKHU U OHOTO HeJo4eTa, He 0oJiee TPeX HEeJl0UETOB.

«Y10BJIETBOPHUTEIBHO/3aUTEHO» — CTAaBUTCS 32 pabOTy, €ciau 00ydarouuiics NpaBUiIbHO BBIIOJIHUI HE
MeHee 2/3 Bceil paboThl WM JOMYCTHI He Oojiee OHOM TpyOoi OomMOKM U IBYX HEJIOYETOB, HE OoJiee OJTHOM
rpy0oii u oxHo#l HerpyOoii ommOkH, He Oojee Tpex HerpyobIX OMMOOK, OAHON HerpyOoW OmIMOKH M JIBYX
HE/IOYETOB.

«HeynoBJjieTBOPUTE/IbHO/HE 3a4YTEHO» — CTAaBUTCS 3a PabOTy, €CciaM YMCIO OMIMOOK W HEJ0YEeTOB
MIPEBBICUIIO HOPMY ISl OLEHKU «YAOBJIETBOPUTEIHHOY» WUJIH MPABUIBHO BHIIOJIHEHO MeHee 2/3 Bceil paboThl.

Buowt owuboxk:

- 2pybvie owuUOKU. He3HAHUe OCHOBHLIX NOHAMUL, NPAGUI, HOPM, He3HAHUEe NPUEeMO8 peuleHus 3a0ady,
OWUOKU, NOKA3bIEAIOWUE HENPABUTIbHOE NOHUMAHUE YCI08USL NPEOTIONCEHHO20 3A0AHUS.

- HeepyOvle OWUOKU. HEeMOYHOCMU GOPMYIUPOBOK, ONpedeleHUll, HePayuoOHAlbHbIU 6blOOP X00a
peuterus.

- Hedouemvl. HEPAYUOHANIbHbIE NPUEeMbl BbINOJIHEHUSl 3d0aHUs, OMOENbHble NOZPEUHOCMU 8
dopmynuposke 6b180008, HebOpeNCHOe 8bINOIHEHUE 3A0AHUS.
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«OTAMYHO» — CTYICHT MNpHOOpen HEoO0XOAWMBbIE yYMEHHUS M HAaBBIKH, MPOJEMOHCTPUPOBAI HABBIK
IIPAKTUYECKOIO IPUMEHEHUS TOIYUYE€HHBIX 3HAHUH, HE TOIYCTUII IOTHYECKUX U (PaKTHUECKUX OLIMOOK

«Xopomo» — CTyaeHT mnpuobpen HEOOXOAMMblE yMEHHUS W HAaBBIKH, MPOJEMOHCTPHUPOBAJ HABBIK
IIPAKTUYECKOIO IPUMEHEHUS MOIYUYEHHBIX 3HAHUH; TOIYCTUI HE3HAYUTEIbHBIE OINOKU U HETOYHOCTH.

«Y10BJIETBOPHUTEIbHO» — CTY/ICHT JIOMYCTUJ CYILIECTBEHHBIE OIIUOKH.

«HeynoBJ/1IeTBOPUTEJIBHO» — CTYJIEHT JEMOHCTPUPYET (parMEeHTapHble 3HAHMsS H3y4aeMOro Kypca;
OTCYTCTBYIOT HEOOXO/IUMbIE YMEHUS U HABBIKH, JIOMYIIECHBI IPyObIe OIIHNOKH.
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OKCHEpPTHBIN JIUCT
OLICHOYHBIX MaTEPHUAJIOB JUIA POBEJCHUS IPOMEKYTOYHON aTTECTAIINH 1O
JCITUTIIIMHE

M/K.05.01 Opranu3anus padorsl no npopeccunl8494 Ciaecapnb

0 KOHTPOJbHO-U3MEPUTECJIbHbBIM npnﬁopaM H aBTOMAaTHUKeE
IIM.0S BeinosiHeHue padoT Mo OAHOM WJIHM HECKOJIbKUM NPogeccusim
Pado4nX, JOJIKHOCTAM CIYKAITAX

15.02.14 «OcnameHHe CpeacrBaMi aBTOMAaTU3AIIUN TEXHOJOIHICCKHUX IPOIECCOB U

NPOU3BOJACTB (10 OTPACIISAM)»

IIII/I(bp 1 HANMCHOBAHHUE HAIIPABJICHUSA HOZ[FOTOBKI/I/CHCLII/IHJ'IBHOCTI/I

pod b / CrienuaIu3anus

TexHuk
KBaNH(UKALHS BBITYCKHHKA

1. ®opmanbHOE OLIEHUBAaHUE

IToka3zarenu IIpucyrcrByroT OTCyTCTBYIOT

Hannune o6s3aTeNIbHBIX CTPYKTYPHBIX 3JIEMEHTOB:

— TUTYJIBHBIN JIUCT +

— MOSICHUTENbHAS 3aIlUCcKa +

— TUIIOBBIE OLIEHOYHbIE MaTEPUAJIbI +

— METOJIMYECKHUE MaTepPHaJIbl, ONPEICIISIONINE +

IpoIeypy U KPUTEPUHU OLCHUBAHUS

CopeprkarenbHOE OILICHUBAHUE
[Toka3zarenu CootBeTcTBYET Coorserctayer He
YaCTUYHO COOTBETCTBYET

CootserctBue Tpedboanusm OI'OC BO k N
pe3yabTaTaM OCBOCHUS TIPOTPaMMBI
CootserctBue TpedoBanusm OITOIT BO k N

pe3yabTaTaM OCBOCHUS TIPOTPaMMBI
OpuenTtanus Ha TpeOOBaHUS K TPYAOBBIM
¢ynkuusam I1C (mpu Hanuuuu +
ytBepxkaenHoro [1C)
CootBercTBYET (hOpMHUPYEMBIM
KOMITETEHIIHSIM

3akmouenue: POC pekoMeHayeTcs/ He pEKOMEHIyeTCsl K BHEIPEHUI0; 00ecreunBaeT/ He
obecrnieurBaeT 0OBEKTUBHOCTH M TOCTOBEPHOCTH PE3Y/IbTaTOB MPU MPOBEICHUU OLIEHUBAHUS PE3YIHTATOB
O6y‘-IeHI/I$[; KPUTCPUH 1 IOKA3aTCIIN OLUCHUBAHUA KOMHGTGHHHﬁ, IIKaJIbI OIICHUBAHUS o0ecrieunBarT/ HE
00ecrneunBarT MPOBEIEHNE BCECTOPOHHEH OLIEHKH PE3YIbTaTOB 00yUYEHHUSI.

DKcrepT: AoueHT kadeapsl nexaroruku u conunoiorun ®I'BOY BO OI'TLY, k.m.H., 101IeHT

K%/ / Konbkuna E.B.

(moxnuce) [()5(6]
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