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BBenenue

[lenpr0 JaHHBIX METOJWYECKUX PEKOMEHJAUMK SBISIETCA IOMOILb
OoOyyarouMMcsi B OpraHu3allid CaMOCTOATEIbHOM pabOThl MpU HU3YyUYEHUH
JUCIHUIUIMHBI «II[pOM3BOACTBEHHAS U MOXKAPHAsI aBTOMATUKA.

CamocrosiTenpHas padoTa BKIOYAET B CEOs:

- IOBTOPEHNE KOHCIIEKTA JICKIUH;

- U3y4yeHHe 0a30BOM JUTEpaTypbl — Y4YEOHHUKOB, y4E€OHBIX U Yy4eOHO-
METOJMYECKUX 0COOuH, 1a00paTOPHBIX MPAKTUKYMOB U T. 11.;

- U3y4YE€HHE HOPMATHBHBIX JOKYMEHTOB, KOTOPBIMH HEOOXOAMMO OyIeT
PYKOBOJICTBOBAThCSI B TaIbHENIIIEH MTPOo(hecCHOHaIbHON AeATENbHOCTH;

- 0Tpa0OTKa HABBIKOB BBIMOJIHEHUS MPAKTHYECKHUX 3aJaHUN.

Meronnyeckrue peKOMEHAALNH COCTOAT U3 IBYX OCHOBHBIX Pa3/IeiioB:

- CaMOCTOfITeJIbHAsi NMOATOTOBKa (IIOBTOPEHHE, CHUCTEMATU3alMs U
BBITNIOJIHEHUE MPAKTUYECKUX 33JIaHUM, pACCMOTPEHHBIX Ha 3aHATHSIX);

- CAMOCTOSAITE/IbHOE M3yUeHHUe (M3YUCHHE OTACNIbHBIX YUEOHBIX BOIPOCOB
Y HOPMATUBHBIX JIOKYMEHTOB).

B pasgene camocTosiTelbHAsi MOATOTOBKA 10 KaXJOH TeMe
IIPEICTABIIEHBl KOHTPOJIBHBIE MEPOIIPUATHS, JINTEPATYPa, BOIIPOCHI JIJIsl YCTHOTO
Orpoca, TpUMEpPbl 3aJaHuil C MOAPOOHBIMU OTBETAaMH, 3aJaHUS IS
CaMOCTOSITEIIBHOTO PEIICHHUS.

Pa3nen camocTosiTe1bHOE M3YyYE€HHE BKIKOYAECT BOIPOCHI U JIUTEPATYPY C
yKa3aHHEM HOMEPOB Pa3/IeioB, MOAPAa3AEIOB U CTPAHHII.

Jlis 0003Hau€HUs MOBTOPSAIONIMXCSA B KaXKJI0M TeMe yacTell nHpopMauuu
B TOCOOMY MPUMEHSIOTCS CIEIYIOIINE YCIOBHbIE 0003HAYEHUS:

— KOHTPOJIbHBIE MEPOIIPUSTHUS IO TEME;
A
—P JIUTEpaTypa U UCTOUYHUKH;

A — BOIIPOCHI, JJII YCTHOTO OMpoca W MPAKTUYECKUE 3aJaHus IS
CaMOCTOSITENIBHOTO PEILICHHUS.

Kontponbs camocTosiTebHOM pabOThl OCYIIECTBISETCS HA 3aHATUSX B
dbopMe TeCTHpPOBaHUSI M YCTHOI'O OMpOCa, KaK MO TEOPETUYECKOMY MaTepualy,
TaKk W MO MPAKTUYECKUM 3aJadyaM M COOTBETCTBYET TpaduKy KOHTPOIBHBIX
MEPONPUITHI AUCIUTIIINHBI.

NTOroBeIM KOHTPOJIEM SIBISETCS DK3aMEH, ONPEACISIIOIINN COOTBETCTBUE
YPOBH c(hOpMHPOBAHHOCTH npodeccruoHanbHO-CIIEIUATU3NPOBAHHBIX
KOMIICTCHIIMM, TEOPETUYECKUX 3HAHUM W YMEHHM, PA3BUTUSA JIOTUYECKOTO
MBIIIUICHHUS, YMEHHSI CHCTEMAaTU3UpPOBAaTh 3HAHUS MW TNPUMEHSATH UX B
MPaKTUYECKON NeATeNIbHOCTU TpeboBaHusiIM DeepaibHOTO TOCYyIapCTBEHHOTO
00pa30BaTeIbHOIO CTaHAAPTA.

OOyuarolmecss JONyCKalOTCd K DK3aMEHY TOJbKO TIpU  YCIOBUU
BBITIOJTHEHUS rpadika KOHTPOJIBHBIX MeponpusTuii. B Tom ciydae, ecnu rpaduk
KOHTPOJIBHBIX MEPONPUATUN HE BBIMOJHEH, 00y4aromuecs: He JOMYCKalTCs K
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’k3aMeHy. OTCyTCTBHE Ha ayJUTOPHBIX 3aHATHSX HE OCBOOOXKIAET OT
BBIIIOJIHEHHS BCEX KOHTPOJIBHBIX MEPOIPHUATHIA.

Ji yCTIeIHOrO OCBOEHMSI HEOOXO0IUMO:

— U3y4YyeHUE NPUHLHUIIOB IOCTPOEHHUS, KOHCTPYKLIHH U OCOOEHHOCTEH
(YHKIIMOHUPOBAHUA  TEXHUYECKHX  CPEJICTB aBTOMAaTHUYECKOM
IIPOTUBOIIOKAPHOM 3aIUTHI,

— u3yyeHue TpeOOBaHM  HOPMATUBHBIX  JIOKYMEHTOB  IOXapHOU
0€30MacHOCTH O BBIOOPY, pPa3MEILEHUIO, SKCIUTyaTallud TEXHUYECKUX
CPEICTB IOXapHOU aBTOMATHKH;

— OBJAJCHHE OO0y4YaeMbIMU HH)KEHEPHO-TEXHUYECKUMH METOJaMU U
CpeICTBAaMHU TMOMCKA, (UKCAMU M TPEIBAPUTEIBLHOTO HCCIIETOBAHUS
CUCTEM aBTOMAaTHYECKOW MPOTHUBOIIOXKAPHOW 3alUTHl U OTIAECIbHBIX €€
AJIEMEHTOB, SKCHEPTU3bI IMPOEKTHOM, padoyell M HKCILTyaTallMOHHON
JOKYMEHTALUU.

B pe3ynbTaTe 0CBOCHHUS TUCUUIIIMHBI 00YYaIOMUNUCs TOJKEH:

3HaTh: TPEOOBAaHUS HOPMATUBHBIX TOKYMEHTOB MO BBIOOPY, MPUMEHEHUIO
U OpraHu3alMy HKCIUTyaTallud CUCTEM aBTOMATUYECKON MPOTHUBOMOXKAPHON
3alUThl;  NPUHLIMIIBI  T[OCTPOEHHUS,  KOHCTPYKLUMIO U OCOOEHHOCTH
(YHKIIMOHUPOBAHUS TEXHUYECKHX CPEJCTB aBTOMATUYECKOW MPOTHBOIIOKAPHOM
3alUThl; NPUHLUIB OpPraHU3alMM AKCIUTyaTallud, METOJbl HCCIEAOBAHUS U
IPOBEPKH PabOTOCIOCOOHOCTH CHUCTEM aBTOMATHYECKOH IPOTHUBONOKAPHON
3alUTHL;

yMeThb: TNPUMEHATh TPeOOBaHHS HOPMATUBHBIX JOKYMEHTOB IOKapHON
0€30MMacHOCTH IO 0OOCHOBAHUIO, BEIOOPY, Pa3MEILLIEHUIO, IPOBEPKE OPraHU3aIH
DKCIUTyaTalldd CHCTEM aBTOMATHMYECKOM MPOTUBOMOXKAPHOM  3alUThl U
OTJENBHBIX AJIEMEHTOB MPU MTPOU3BOJCTBE IKCIEPTHU3HI,

BJIa/IeTh: HAaBBIKAMH DKCIEPTHU3bI MPOEKTHON M pabouell TOKyMEHTALUH,
CUCTEM aBTOMATUYECKON MPOTUBOMOKAPHOM 3allUTBl U €€ OTIENbHBIX
AJIEMEHTOB; HABBIKAMH IMPOBEPKU PAOOTOCHOCOOHOCTH U UCCIECAOBAHHS CUCTEM
aBTOMATUYECKON MPOTUBOIOXKAPHOM 3aIUTHI U €€ OTACJbHBIX AJIIEMEHTOB MpPH
IIPOU3BOJCTBE OKCIEPTU3bl; HABBIKAMU IPUMEHEHUS pacye€TOB OCHOBHBIX
TEXHUYECKHUX MapaMETPOB CUCTEM aBTOMAaTUYECKOW TPOTUBOMNOKAPHOM 3aIUTHI.



1. CAMOCTOATEJBHASA MIOATI'OTOBKA

1.1. Ilpon3BoaCTBEeHHAS ABTOMATHKA /IJIsl MpeayNpeKIeHUusA
MO0KApPOB M B3PHIBOB

Tema 1. [IpudopbHI KOHTPOJIS MAPAMETPOB TEXHOJIOTHYECKHUX MPOIECCOB

Ilo umoeam uzyuenuss memvl Kaxicowlil 0byuarOWuics (He 3a8UCUMO Om
noceweHus 3aHamutl) 0053aH OMUUMAMbCsi N0 KOHMPOTIbHLIM MEPONPUSIMUSIM.
1. Tect (Teopus);
2. JJaGopaTopHasi padora Ne 1 (oTuet B TeTpaau st a/p u m/p).

CA 1. KoHcmnexT.

‘:? 2. bopomun, A. A. IlpousBoicCTBeHHass aBTOMAaTWKa IS
NpEeAyNpexXICHNUS MOKApOB M B3PBIBOB : yueOHoe mocobue / A.A.
boponun, A.A. Kopauios, A.B. llInaiinep, B.B. bynatosa; nox o01.
pena. A. B. llInaiinepa. — ExatepunOypr : Ypanbckuii uacruryt ['TIC
MUC Poccum, 2020. — 140 c. [OnexTpoHHBIM pecypc] — Pexunm
nocryma: https://bit.ly/3d81xk1. I'imasa 1.

3. Inatinep, A. B. IlpousBojacTBeHHas W IOXapHas aBTOMAaTHKA.
UY.1. IlpousBoacTBEHHAs: aBTOMATUKA JJIsl TPEAYTIPEKICHUS TTOKAPOB
v B3pbiBOB [Tekcr]| : ydeb.-meron. mocoOue st BBITOJHCHUS
nabopaTopHbIX U mpakTuueckux pador. / A. B. Illnaitnep, . B.
PaiikoB, B. B. Cemunoxenko, JI. JI. A6pakoB. — ExarepunOypr :
Ypanbckuit mHCTUTYT ['TIC MUC Poccun, 2009. — Pa3za. 1. — C. 6-16.

A Bonpocwt onsa ycmnozo onpoca

Hasnauenwne u crpykrypa ACY TII.

Hasznauenue [IK.

Hasznauenue natuukoB u KUII B ctpykrype ACY TIL

Hasnauenne kommyraropa (mkada ympaBieHus ).

Hasnauenue Bepxuero yposust ACY TIL

[Tpunumn paboTsl TEPMOMETPA TEPMOCOIIPOTUBIICHHUSL.

[Tpuntun pa®oTel U 06J1aCTh TPUMEHEHUST TEPMOTIAPHI.

[TpunnunuansHoe otanuue KUII ot gatunka?

. I[IpuHIMNIMaIbHOE OTJIMYHE JUCKPETHOTO M aHAJIOTOBOI'O JATYMKOB?

10 [Tpunuun pa®oTel U 00J1aCTh TPUMEHEHUSI MAHOMETPUUECKOTO TEPMOMETPA.
11.1Tpunimn paboTsl U 00JaCTh NPUMEHEHHS JIEKTPOKOHTAKTHOIO MaHOMETPA.
12. B kakux 1eJIsiX UCTIOB3YITCS MAaHOMETPHBI ¢ TUAPO3aNOTHEHUEM?

CoNOOR~ODE



https://bit.ly/3d81xk1

IIpumep 3aganus

Haubonee npocmvim u pacnpocmpaneHHviM NPpUHYuUnom pabomvl npubopos
KOHMPOJI5L MeMNepamypul GIsLEMC:
A) u3MepeHne U3TyueHus] HarpeThIX Te,
B) ncnonb3oBanue cBOCTBa 00BEMHOIO PACHIUPEHUS TEIT;
C) u3MepeHne 3MeKTPUIECKOr0 COMPOTUBIICHUS OTYTIPOBOAHUKOB.
OtBeT

Cpenu mMpOKO pacpoCTpaHEHHBIX TPUOOPOB KOHTPOJIS TEMIIEPaTyphl U
TEMIEPATYPHBIX CUTHAIM3aTOPOB MOXKHO Ha3BaTh CJEIYIONIME: >KUIKOCTHBIE
TEPMOMETPBI, MPHOOPHI € OUMETAIIIUYECKHUM YYBCTBUTEIBHBIM 3JIEMEHTOM,
CUTHAJIM3aTOPhI C YyBCTBUTEILHBIM AJIEMEHTOM B BHJIE CTEPIKHS, TEPMOIAPHI,
TEPMOMETpPHI COMPOTHUBICHUS W T. T. M3 Hux Hamboysee KOHCTPYKTUBHO
OPOCTBIMU  SIBJSIFOTCSL  T€, KOTOpble HE TpeOylT  JOMOJHUTEIbHBIX
peoOpa3oBaHuil U3MEPSIEMOM BEIMYMHBI JJIsI OTOOpaKEHUsS JaHHBIX Ha ILIKAaJe.
K ux uncny otHOCSTCSI TPUOOPHI, OCHOBaHHBIE HA OOBEMHOM PACIIUPEHUU TEJL.
Hanpumep, ®KUAKOCTHBIM TEPMOMETP: Il HETO JIOCTATOYHO HAHECTH LKAy Ha
CTEKJITHHOM TpyOKe, 3alojdHEHHOW paboyuM TelaoM (PTYThIO HIIA CIHUPTOM),
TOrJa Kak, Hampumep, [UIsi TEpMOMETpa COMPOTHBICHUS HEOOXOIUMO
JNIEKTPUYECKOE TMHUTAaHWE W BKIIOYEHHE B DJICKTPUUECKYIO IIeTb Mmpudopa
U3MEpPEHHs] TapaMeTpPOB SJCKTPUUYECKOTO TokKa M T. A. W3 BBIIIECKAa3aHHOTO
MOJKHO CJIeNIaTh BBIBOJ] O TOM, YTO HauOoJiee MPOCTHIM U PacIpOCTPAHEHHBIM
OPUHLIUATIOM  pabOThl  MPHOOPOB  KOHTPOJIS  TEMIeEpaTypbl  SBISETCS
MCITI0JIb30BAaHUE CBOMCTBA 00bEMHOI0 paciivpenus tei. Bapuant B.

A 3aoanue 011 cAamMoOCmMOAMENbHO20 PeUleHU
B ocnosy onpedenenus memnepamypsi ¢ NHOMOUbIO MEPMONAPLL NOAONHCEHO:
A) u3MepeHue HarpsKEHUs;
B) usmepenue cuibl ToKa,
C) usmepeHne conpoTUBIICHUS.

Tema 2. AHaan3aTopsbl B3pbIBOONACHBIX I'a30B U NAPOB

Ilo umozam uzyuenuss memvl KaxscOblli 00yYaAOWUNCA (He 3A8UCUMO OM
noceuwjenus 3aHaAmuil) 0653aH OMYUMAaAmMsCsi N0 KOHMPOTbHLIM MEPONPUAMUIM .
1. Tect (Teopus);
/ 2. JIaGopaTopHas padora Ne 2 (oTueT B TeTpau 1ist JI/p H Ip);
3. [IpakTHyeckasi padora Ne 1 (otuer B Tetpanu 1yis ji/p u m/p).



AN 1. Koncrexr.

;;q 2. boponun, A. A. [IlpousBojacTBeHHass aBTOMaTUKa s

IpeaynpekIeHus MOKapoB M B3PBIBOB : yueOHOe mocodue / A.A.
boponun, A.A. Kopuuwnos, A.B. IlInaiinep, B.B. bynarosa; noa
obm. pen. A. B. Ilnaitnepa. — ExarepunOypr : VYpanbckuit
uHcTUTyT T'TIC MUC Poccum, 2020. — 140 c. [DnekTpoHHBIH
pecypc] — Pexxum nocryma: https://bit.ly/3d81xk1. I'masa 2.
3. [lpaktuxkym Yacte 1. «[IpousBoacTBeHHass aBTOMAaTHUKa MJis
NpeNyNpexaICHUs TOXapoB U B3PHIBOB» : YdeOHOe mocobue.
40.05.03 CyneOnas skcrneptu3a (YpOBEHBb CIICMATUTETA) / aBT.-
coct. A. A. KopuwnoB [u np.] — ExarepunOypr : VYpanbckuid
uHctutyT ['TIC MYC Poccun, 2018 [OnextpoHHBI pecypc]. —
Pexxum noctyna: https://bit.ly/3d4OcsE.— C. 36, 50.

A Bonpocel ona yemnozo onpoca

=

Ha3naueHne u cTpyKTypa ra30aHaJINTHYECKON CHCTEMBI.

HopmatuBHas HEOOXO0IUMOCTh ra30aHATUTHYECKUX CUCTEM.

3. OTnuuuTeNnbHbIE OCOOEHHOCTH aBTOMATUYECKOTO M TMOIyaBTOMAaTHYECKOTO

aHaaM3aTopa.

Knaccudukanusa TepMOXUMHUYECKUX Fra30aHATN3aTOPOB.

YerpoilcTBO U puHIIUI PabOThI IJIAMEHHO-MOHU3AIIMOHHOM KaMepHI.

[IpyHIMOBl  pa3MeUIEHUsT  Tra30aHATM3ATOPOB B IPOU3BOJICTBEHHBIX

IIOMEIICHUSAX.

7. TlpuHUUMIBI pa3MelleHrs Ta30aHaTn3aTOPOB HA HAPY>KHON TEXHOJIOTHYECKON

YCTaHOBKE.

CyImHOCTh aBTOMAaTHYECKOIO aHATMTUYECKOTO KOHTPOJIS.

9. TepMoxMMHMUYECKHE ra30aHAIN3AaTOPbl: HA3HAYEHHUE, CIIOCOOBI MPUMEHEHUS,
yCTPOMCTBO, MPUHIUI PaOOTHI.

10.I'a30ananu3atopbl, OCHOBaHHBIE Ha (PU3MUECKHX MPUHIUINAX H3MEpPEHUS:
Ha3HAa4Y€HUE, CIOCOObI MPUMEHEHHUS, YCTPOUCTBO, IPUHIIMI Pa0OTHI.

11.YcnoBus 3KCIuTyaTallMy U IpaBuiia pa3MeIleHHs Ta30aHaIn3aTopoB.

12.Kakne HOpMAaTUBHBIE ITOKYMEHTHI OMNPEICISIIOT YCJIOBUS OKCIUTyaTalluH,
OCOOEHHOCTHM  MOHTa)Xa M  TOPAJOK  YCTAaHOBKM  aBTOMATHYECKUX
CTAIlMOHAPHBIX CUTHATN3aTOPOB M Ta30aHATN3aTOPOB?

13.Yem  00ycioBIE€HO  OTJIMYME  TpaBWJI  pa3MENICHUS  JaT4YUKOB
ra30aHaJM3aTOpPOB HA HAPYXKHBIX YCTAaHOBKaXx M B IPOU3BOJCTBEHHBIX
MOMEIIECHUSIX?

14.OnumnTe OCHOBHBIE MpaBUjIa pa3MEIICHUs] JaTYMKOB ra30aHaIN3aTOPOB Ha

HapyXHBIX YCTaHOBKax B cOOTBeTCTBUU ¢ TY-ra3-86.

N

B

o o

0

Ilpumep 3aganus
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Onpeoenums MUHUMATbHOE KOIUYECMBO 0AMYUKO8 0083Dbl8HbIX KOHYEHMPAYULL
U pasmecmumsv UX HA NIAHE HAPYIUCHOU MEXHOA02UYECKOU YCMAHOBKU
pazmepamu 80%46 m.
B cootBerctBun ¢ TVY-ra3z-86 OCHOBHbIMM TpPEOOBAaHUSMU IPHU pPa3MELICHUU
JATYUKOB JIOB3PBIBHBIX KOHLEHTPAlMM HAa HAPYXXKHOM TEXHOJOTMYECKOU
YCTaHOBKE SIBJIIFOTCSI:

— Onwxaillive AaT4MKU HE JIOJDKHBI yAQIAThCs Oojiee yeM Ha 6 M OT
BHEILIHETO MEPUMETPA HAPYKHOM YCTAaHOBKH B CTOPOHY PACIOJIOKECHHUSA
Ha Hel o0OpynoBaHUs, 3a MCKIIIOUEHUEM Cllydyas, Korja o0opyJoBaHHE
HE HMEET I0KapOB3PBIBOONACHBIX IPOAYKTOB. JlaT4YMKH Kaxao0ro
IOCJIEAYIOUIETO PsSiAA 10 OTHOLIEHUIO K MIPEIbIAYLIEMY PSALy IaTYUKOB
JOJKHBI ObITh CABUHYTHI Ha BEJIMUMHY UX paanyca 0OCIyKUBaHUS, T. €.
PaCIIOJIOKEHBI B IIAXMATHOM MOPSAIKE;

— JaTYUKA CUTHAJIM3ATOPOB  JOB3PBIBHBIX  KOHLEHTpaUud  Cieayer
yCTaHaBJIMBATh B MECTaX HaMOOJEe BEPOSITHOTO BbIIECIECHUS U CKOTUICHHS
TOpPIOYMX MApOB W ra3oB, HO BO BCEX CIy4asx paguyc OOCIyKHMBaHUS
OJIHOTO JTaTYMKA HE JOJDKEH MpeBbImath 10 m.

Pa3menienne 1aTYyukoB MOKHO BBITIOJIHSTH B CJIETYIOIIEM MOPSIKE:
1) Ha TUIaHEe TEXHOJIOTMYECKOW Iiomaaku pasmepamu 80x46 M mpoBecTd
IYHKTHPHbBIC IMHAU HA PACCTOSIHUU 6 M OT BHEIHUX rpanwuil (puc. 1.1);
B0 m

=
w

46 m

6 M

G m 6 m

Puc. 1.1. CxemMa nzo0pakeHusi MyHKTUPHBIX JIMHUAN

2) HaYMHAS C JIEBOW WJIM MPaBOW CTOPOHBI, HA MPOBEACHHBIX TOPU30HTAIBHBIX
OYHKTHUPHBIX JIMHUSX TOYKaMH cJleayeT oOOO3HAYMTh MecTa YCTaHOBKHU
JTATYMKOB W PaTMyChl OOCIyXMBaHUsA Kaxaoro m3 Hux (puc.l.2), ciemyer
YUUTHIBaTh, YTO NaTYMKU JOJDKHBI pa3MeIiaThCs HE Jaiee 6 M OT TPaHHIl
TEPPUTOPHH;

10



80 m

46 m
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Puc. 1.2. Cxema pa3MmenieHus: BEpXHETO U HUKHETO PSAJIOB JaTYUKOB

3) B IIaXMaTHOM IMOPSIIKE Pa3MEIIaeTCs BTOPOUM psii NaTYUKOB JTIOB3PHIBHBIX

KOHIIeHTpauu# (puc. 1.3);

46 m

80 m
T
NPA AN AN
N/ SN/ \ T

. *Ia_, . J . | ,Il .
1\\}’/\\/\\* . ﬁl_":ﬁ d
AN AN ANEEAN / l
6 M | _ﬂ

Puc. 1.3. Cxema pa3menieHus BTOPOro psija JaTYNKOB

4) MOCKOJIbKY BO BTOPOM PSiIy PacCTOSIHME OT JaTYHKa ClIeBa MPEBBIIIAET 6 M,
TO corjacHo TpeOoBaHusAM TVY-ra3-86 cremyeT NOMOJHUTEIBHO Pa3MECTUTh

ere ofuH Jat4yuk (puc. 1.4);

11
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Puc. 1.4. Cxema pa3menieHus: JOMOJHUTEIBHOTO JaTYHKa

5) Qaktuueckoe paccTOSIHUE MEXAY JaTYUKAMH BTOPOrO M BEPXHEro psaa
npesbimaer 20 M, ClIe10BaTEIbHO, HEOOXOAMMO NPETYCMOTPETh €I OJUH P
natyukoB (puc. 1.5), Ay JaHHOTO psijia MIAXMATHBINA MOPSAIOK MOXKET yXKE HE
COOJII01aThCSA, TOCKOJIBKY «MEPTBBIE» 30HbI OYIyT MUHHUMAJIbHbI;

| l‘ﬁ.r" \.,f \,”,f 7 B g‘
iﬂ\\// NN
T><><¥>«>< ><»< >¢<

Puc. 1.5. Cxema pa3menieHusi TpEThETO psiia TaTYUKOB

6) mociie pa3MeIleHHs TaTYMKOB HAHOCSATCS OCHOBHBIC pa3Mephbl, B TOM YHUCIIE
MEXKAY pSJaMH Ta30aHATU3aTOPOB, IITPUXOBKOHW 0003HAYAIOTCS «MEPTBBICY
30HbI (puc. 1.6).

12



6m

46 m

Em

6 m 6 m

-

Puc. 1.6. Bua utoroBoit cxemsl pa3MenieHus 1aTuukoB JOB3PHIBHBIX
KOHIEHTPAIIMK HA TEXHOJIOTUYECKOM TTIOIIAIKE

BeiBoa: Ui 3amUTBl  HAPYXKHOM  TEXHOJIOTMYECKOM  YCTAHOBKH
pasmepamu 80%46 M He0oOX0AMMO YCTaHOBUTH 20 IAaTYUMKOB JOB3PBIBHBIX
KOHIICHTPALUH.

B cmyuae, ecnu pasmMep IJIOAAKHM OTHOCHUTEIBHO  HEOOJBIION
(Hanpumep, npu mmpuHe MeHee 30 M), TO cXxeMa pa3MelIeHUs JaTYUKOB MOXKET
ObITh MOCTpoeHa 0e3 COOJIOACHMSI LIaXMaTHOTO MOps/IKa, TOTJAa OHAa MOXKET
BBITJISICTH TaK, KakK MpecTaBiIeHo Ha puc.l.7.

72 M
=
]
7 7 74
g -~ @/ pullP . T e >,l.-l/< - ' . .
N e e e
B
' G m i 6 M

Puc. 1.7. Bug uToroBoii cxembl pa3MeIeHUsI JaTYNKOB JI0B3PhIBHBIX
KOHIICHTpAIUi Ha TEXHOJIOTHYECKOH TUIOMIAKE HEOOBITION ITUPUHBI

13



A 3aoanue 011 camocmosamenbHozo peuienusn

Kaxoe onmumanvnoe xoauuecmeo O0amuuxos O083PbIBHLIX KOHYESHMPAYULL
credyem pazmecmums O 3AUUMbl MEXHON0SUYECKOU NA0UWAOKU pa3Mepamu
S50m X 32 m?

A) 4

B) 3

C)6

D)8

E)5

Tema 3. CucremMbl aBTOMATHYECKOI'0 PEeryJIUPOBAaHUA U
NMPOTHBOABAPUIHOM 3ALUTHI

Ilo umozeam uzyyenus memvl KaHCObLU 00YYAIOWUUCA (HE 3A8UCUMO OM
nocewjeHus 3aHAmuLl) 00s3aH OMYUMAMbC NO KOHMPOTIbHbIM MEPONPUATNUIM.

/ 1.Tect (Teopus);
2. lIpakTHyeckas padora Ne 2 (oTueT B TeTpaau s ji/p u ni/p).

A . 1 bopomun, A. A. [IlpousBoicTBeHHass  aBTOMaTHKa  JJIs

P MPEeAyNPEeKICHUS TOXKApOB U B3PHIBOB : yueOHOe mocodue / A.A.
boponun, A.A. Kopaunos, A.B. llInaiinep, B.B. bynatosa; mox o6m.
pen. A. B. llInaiinepa. — ExatepunOypr : Ypanbckuit uncturyt ['TIC
MUYC Poccuu, 2020. — 140 c. [Dnextponnsiii pecypc| — Pexum
nocryma: https://bit.ly/3d81xk1. I'massl 3 u 4.
2. llpaktukym Yacte 1. «IIpow3BoacTBeHHass aBTOMaTHKa s
NpEeAYNPEXACHUST TOKapOB W B3pBIBOB» : YueOHoe mnocolue.
40.05.03 CyneOHas skcnieptu3a (YpOBEHb CIEIUAINTETA) / aBT.-COCT.
A. A. Kopuunos [u np.] — ExatepunOypr : YpanbCKuil UHCTUTYT
I'TIC MYC Poccun, 2018 [OnextpoHHBIM pecypc]. — Pexum
noctyma: https://bit.ly/3d4OcsE.— C. 76.

A Bonpocwt ona yemuozo onpoca

1. Haznauenue CAP u ee mecto B ctpyktype ACYTIL
2. Haznauenwue I1JIK.

3. Anroputm pazpabotku CAP.
4. Kakwue oneparuu OyneBoil anreOpsbl sIBASIOTCS 0a30BbIMU?

14
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OcHOBHBIE 3aKOHBI OYJIEBOI anreOpsl.

OCHOBHBIE 3JIEMEHTHI rpauUECcKOro si3blKa nporpamMmmupoBanus FBD.

7. HazHaueHue U cOCTaB CUCTEM MPOTUBOABAPUMHON aBTOMaTHUUECKOMN 3allUTHI
TEXHOJIOTMUECKHUX MPOIIECCOB.

8. O0mue npuHIUIOBI TOCTPOEHUS CUCTEM MPOTUBOABAPUMHON 3alllUTHI
TEXHOJIOTMUECKHUX MPOIIECCOB.

9. Anroput™M pa3pabOTKM CHCTEMbl aBTOMATHUYECKON NPOTUBOABapUUHON
3aIUTHI.

10.YpoBHH MPOTHUBOABAPUITHON 3AIIIHUTHI.

11.HopmaTtuBHOe o6ocHOBaHuEe HeoOxoaumoctu [TA3 TII.

12.Cnioco6s1 obecnieuenus [1A3 B3peiBonoskapoomacHbix TTI.

13.Ha3nauenue tabauisl pemenuit B coctae mpoekra ACY TII.

14.Ha3znauenue cxembl apTomaruzanuu TI1.

o o

. Kaxou u3z mnepeuucinenHvix cnocob6os ycmpoucmea asaputino2o Ccluea
a81semces Haubonee dQhHeKmusHbvIM U NOHCAPOB3PLIBOOE30NACHBIM.
A) cmoco0 3amoiHEeHWs BEpPXHEW YacTH ammapara BO3IYITHO-MEXaHWYECKOMH
TICHOM;
B) crioco6 BeITeCHEHUS TOPIOYEH KUJIKOCTU U3 almnapara B aBapuilHyI0 eMKOCTb
C TIOMOIUILI0 HUHEPTHOTO Ta3a;
C) cnioco0 ciuBa roproveil JKUJIKOCTH B aBApUHHYIO0 EMKOCTh CAMOTEKOM;
D) Bce crocoOb1 01MHAKOBO 3()()EKTUBHBI.

OtBeT

Opnum u3 ycnoBuii sddextuBHoctu cnua JIBXX u 1K B aBapuiinyio
€MKOCTh MOKHO CUHMTAaTh BPEMs BBHIMIOJIHEHUS AAHHOM OlepaluH, TO €CTh YeM
OHO MeHbliIe, TeM 3 dekTuBHee cuctema. [loaToMy mogadya HHEPTHOrO Tra3a Mo
JaBICHUEM B O0OO0BEM E€MKOCTH TO3BOJUT YBEIUYUTh CKOPOCTH JIBUKEHUS
KUJKOCTH B aBapUHBIN pe3epByap U YMEHBIIUTh BpEMsl MOJHOTO CIIMBA.
Kpome Toro, mocpeacTBoM 3amoJIHEHHS OCBOOOXKIAIOMIETOCS OT KUAKOCTH
o0beMa WHEPTHBIM Ta30M OO0ECIEeUUBACTCA CO3JaHuEe B3PHIBOOE30MACHOM
KOHLIEHTpauuu kuciaopoga. Takum o0pa3om, crnoco® BBITECHEHHSI TOprOYeit
YKUJKOCTH W3 alllliapara B aBapUHUHYI0 €MKOCTh C IMOMOIIBI0O HHEPTHOTO Ta3a u3
qyucia MEPEYUCIIEHHBIX SABJISIETCS HauoOosee 3¢ (HEKTUBHBIM u
M0KapOB3PHIBOOC30IIACHBIM, IPABUIILHBIN OTBET B.
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A 3aoanue 013 camocmosamenbHozo peuienusn

Ha3nauenue cucremsl 11A3.

A) moanep:kaHUE€ KOHTPOJIMPYEMOTO NapameTpa B O€30MacHbIX (33JaHHBIX)
npenesax Wik U3MEHEHUE €ro 10 3a[aHHON ITPOrpamMmMme;

B) BO3Bpar TEXHOJOIMYECKOro Ipolecca M3 MPeaaBapHiHOrO B HOPMAaJbHOE
COCTOSIHUE;

C) obecnieueHne oOHapyKEHUS U TYLIECHUS MOXKapa [IPU Pa3BUTUU aBapUU;

D) py4Hoe ynpaBlieHHE BCEMU HCIIOIHUTEIBHBIMA MEXaHH3MaMU

Tema 4. ABTOMaTHYeCKHE CUCTEMbI 00ecrieYeHUs MOKAPHOH U
NMPOMBIILJICHHO 0€30IACHOCTH TEXHOJOTHYECKHUX MPOLecCOB

Ilo umozeam uzyyenus memvl KaHCObLU 00YYAIOWUUCS (HE 3A8UCUMO OM
nocewjeHus 3aHAmuLL) 00s3aH OMYUMAMbC NO KOHMPOTIbHbIM MEPONPUATNUIM.:

v

€ ),\/,

1. Tect (Teopus);
2. Tect (00BEKT - KOTeIbHAS — Pe3yJbTATHI 00C/IeJOBAHNS).

1. bopomun, A. A. [IlpousBojcTBeHHass  aBTOMAaTuhKa  JJIs
MPEeAyNPEeKICHUS TOXKApOB U B3PHIBOB : yueOHOe mocodue / A.A.
boponun, A.A. Kopaunos, A.B. llInaiinep, B.B. bynatosa; mox o6m1.
pen. A. B. lnaiinepa. — ExarepunOypr : Ypanbsckuit uacturyt ['TIC
MUC Poccuu, 2020. — 140 c. [OnekTpoHHBIN pecypc] — Pexum
nocryma: https://bit.ly/3d81xk1. I'masa 5.

2. [lpaktukym Yactes [. «IIpousBojacTBeHHass aBTOMAaTUKA st
NpEeayNnpexIeHUs IMO0XKapoB M B3pbIBOB» : YueOHoe mocolue.
40.05.03 Cynebnas skcrnieptusa (YpoBEeHb CIIeIMaIUTETa) / aBT.-COCT.
A. A. KopawioB [u np.] — ExarepunOypr : YpanbCKkuil UHCTUTYT
['TIC MYC Poccun, 2018 [DnekTpoHHbIii pecypc]. — Pexum nocrymna:
https://bit.ly/3d40csE.— C. 112.

A Bonpocwt onsa ycmnozo onpoca

1. HazHayeHHue ¥ C€OCTaB CHCTEM NPOTHUBONOKAPHON  3aIIUTHI
TEXHOJIOTHYECKHUX MPOLECCOB.

N

B w

ABTOMAaTHYeCKHE CUCTEMbI N0AaBJICHUA B3PbIBOB.
AJITOpUTM pa3padoTKU CHCTEMbI IPOTUBOMOKAPHOM 3alIIMThI.
Ha3naveHue v cOCTaB CHCTEMBbI OKAPHON CUTHAJIU3ALMH.
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5. Ha3na4yeHue U BHJAbl ABTOMATHYECKHUX YCTAHOBOK MOKAPOTYIIEHHS.
6. Ha3znayeHue U BUAbI CHCTEM MPOTHBOABIMHON BEHTUIISIIIUM.

7. OCHOBHBIE BU/IbI OXKAPHBIX U3BEILATEICH.

IIpumep 3aganus

Cucmempwi asmoMamuyecKkoll NpOMUBONONHCAPHOU 3auuUmol
obecnevyusaiom...
A) CHIKeHHE MaclmTaboB aBapHMHHON CHTYyallMHM, YMEHBIICHHUE BO3MOKHBIX
HETATHUBHBIX IMOCJIEICTBUM
B) momnepxanne TEXHOJIOTHISCKUX ITapaMEeTPOB B Mpezesiax 0e30IacHbIX;
C) orpanudeHre BBIXOJa TOPIOYHMX BEIIECTB B 30HY BO3MOXKHOT'O ITOXKapa WM
B3phIBA
OTtBeT

OnHOil M3 OCHOBHBIX OCOOEHHOCTEH OOJBIIMHCTBA CYHIECTBYIOLIUX
CHCTEM aBTOMATHMYECKOM MPOTUBOIOKAPHOW 3allMThI SBISIETCA HMX 3aMyCK
TOJIBKO TTOCJIe OOHApPYKEHUS MOoXKapa.

CucteMbl aBTOMATHYECKOW MPOTHUBOMOXKAPHOM 3allUTHl 0OCCIEUYHUBAIOT
CHIDKEHHME MAacIITaboB aBapuUHHON CHUTyallud, YMEHBIIEHHE BO3MOYKHBIX
HETAaTUBHBIX IOCJCJACTBUNA 3a CUET TYUICHWS, ABIMOYAAJCHUS M OTKIIOYCHUS
o0opy1oBaHUS HAa HaYaJbHOM CTaauu rmoxapa. [IpaBriIbHBIN OTBET A.

1.2 Texuuuyeckue cpecTBA MOKAPHOM CUTHAIN3ALNH

Tema 5. O60ocHOBaHME HEOOXOAMMOCTH YCTPOICTBA ABTOMATHYECKHUX
YCTAHOBOK MOKAPOTYIIEHHUSI U CUCTEM MOKAPHOM CUTHAJIM3AIUM HA
00beKTax

Ilo umozam uzyuenuss memwvl Kax)covll 00YUAOWULCS (HE 3a8UCUMO OM
nocewjenus 3aHAmuil) 005A3aH OMYUMAMsCs N0 KOHMPOTbHLIM MEPONPUANUIM.
1. Tecr (mpakTHnka) «HopmaTtuBHOeE 000CHOBaHuUe

HeoOxoaumocTu ycrpoiictBa AYII mwiu CIIC Ha o0bekTaxy;
/ 2. IKP (momamHsisi KOHTpPoJibHasi padora): «Pa3paborka
NPOeKTHBIX peimieHuil mo 3amure o0bekToB CIIC m COYI»
(HopMaTMBHOe O000CHOBaHHE HEO0XOAUMOCTH YCTpPOICTBA

CIIC)

@\ = 1. KoHcriekT.

. 4 2. TexHuYecKud perJaMeHT O TpeOOBaHMAX — MOKAPHOM
oesomacHoct [Tekcr] : denep. 3akon Poc. denepanmm ot 22
utonist 2008 r. Ne 123-@3. — CrT. 5, 6, 42, 46, 51, 54, 83, 103.

3. CIT 486.1311500.2020. Cuctembl MPOTHBOTIOKAPHOM 3AIUTHI.
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[lepeuenb 31aHUMN, COOPYKEHUMN, MOMEIICHUN U 000PYI0BaHMS,
NOUICKAIIMX ~ 3aIIUTE  aBTOMATUYECKHMMHU  YCTAHOBKAMH
MOKApPOTYLWIEHUsIT W CHUCTEMaMU T[OKapHOM CHUTHAJM3alUU.
TpebGoBanuii moxapHoi 6e3onacuoctu [Tekcer]. — M. : BHUUIIO

MUC Poccun, 2020.
4. TexHudeckue CpeacTBa MOKapHOW curHaimuzamuu [TekcT] :

COOpDHUK HOPMAaTHUBHBIX JOKyMEHTOB. — EkatepuHOypr
Ypansckuii uacturyt I'TIC MYC Poccun, 2014. — C. 19-27.
5. Iloxapuas aBromatuka |[Tekcr] : cOopHuUK 3amady. —

ExarepunOypr : Ypansckuii uactutyTt I'TIC MUC Poccuu, 2012
(rpud MUC Poccun). — C. 8.

A Bonpocwt 0nsa ycmnozo onpoca

Kakue nomemennsa He nomiexkar 3ammre AYII u CIIC?

Yto cuurtaercsa 3maHUEM?

Yto cunTaercs moMenieHuem?

B kakux ciy4asix Bce 34aHue MOICKUT 3amure AYII?

B kakux ciaydasx HeoOX0IUMO MOIb30BaThCs Tad. 37?

MoryT 11 oTneNnbHbIE TOMEIIEHU B 30aHnu 3amuiarees AVYII, a 3nanue B
neiaom CIIC?

B kakux moMeIeHHUsIX TOJDKHBI BCETJa MPUMEHSATHCS JBIMOBBIC MOXKAPHBIC
W3BeNIaTeIn?

Pacnipoctpanstorcss 1 TpeGoBaHUs CIT 486.1311500.2020 Ha
IKCIUTYaTUPYIOMHECS 0ObEKTHI?

Ilpumepsl 3aganuii

HopmaTuBHoe o0ocHoBanue HeoOxoaumocTu ycerpoiictea AYII mwim CIIC
Ha 00beKTax

1. CII 486.1311500.2020. Cuctembl MOPOTUBOIOKAPHOM

€\ 3amuThl. llepeueHp 37aHMM, COOPYXKEHHM, IOMELICHUM W
\KT 000pyIOBaHMs, MOMIEKANMX  3aI0UTE  aBTOMATUYECKMMHU

YCTAHOBKAMH  IIOXKAPOTYIIEHWs] M CHUCTEMaMU  IOXKapHOH
curHanuzamnuu. TpeboBanuit moxapHoi 6e3onmacHocty [Tekcrt].
— M. : BHUUITO MYC Poccun, 2020.

2. TexHuueckue CpeicTBa MOXKapHOW curHaim3anuu [Tekct] :
COOpPHUK HOpPMATUBHBIX JOKYMEHTOB. — ExaTepuHOypr
VYpanbckuit unctutyt ['TIC MUC Poccun, 2014. — C. 19-27.
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Anzopumm 00ocHoganua neooxodumocmu yempouicmea AYIl uau CIIC
Ha 00beKmax

1. Onpedenenue konuuecmea noAHcApHvlX OMCEKO8 8 PACCMAMPUBAEMOM
30anuu.

Ha nanHoM sTame mpoW3BOAUTCS aHANU3 OOBEMHO-TUIAHHUPOBOYHBIX U
KOHCTPYKTUBHBIX PELICHUM, MNPEANOJaralolui ONpeaeIeHue KOJINYeCTBa
MO’KaPHBIX OTCEKOB, €CJIM TaKOBBIC MpeaycMoTpeHbl. Heo0XoamMoCcTh BhI3BaHA
TpeboBanusmu 1. 4.2 CII 486.1311500.2020, cornacuo kotopsim 1o Tadn. 1 CII
486.1311500.2020 crnemgyeT onpeaensTh THUI YCTAHOBKU MOXKAPHON aBTOMATHUKH
JUTSL 37aHUS B TIEJIOM, JTMOO0 TSI KQXKIOTO MOKAPHOTO OTCEKa B OTACIBHOCTH.

2. Onpeoenenue muna ycmamoKku OJisi 30aHusl (RONCAPHO20 OMCeKad) 8
Yeom.

B Tta6n. 1 CII 486.1311500.2020 B cTonbie «OOBEKT 3alUThD» CIAETyET
HaWTH HAaUMEHOBAHUE, MOJHOCTHIO COOTBETCTBYIOIIEE 3AIIUIAEMOMY OOBEKTY,
Janee B COOTBETCTBUM C BEIMYMHOW HOPMATHMBHOIO TOKAa3aTels OMPESIUTh
TUIl yCTaHOBKU. Ha naHHOM sTame cieayeT oco0oe BHUMaHuE OOpaTUTh Ha
BBIOOp 00BEKTA 3aIUTHI B IEPBOM CTOJIOIE JaHHOU Tabmuikl. Eciu, Hanpumep,
OOBEKT 3alUThl MPEACTABISET COOON OJHOITAXHOE 37aHUE OOIIECTBEHHOIO
Ha3HAYCHUS, TO HE CIeAyeT paccMaTpuBaTth II. 9.1, MOCKOIBKY B 1. 9 IMEIOTCS B
BUJTy TOJHKO OJHOATAXKHBIC 3aHMS M3 JETKUX METAIMYCCKUX KOHCTPYKIIHHA C
MIOJIMMEPHBIM TOPIOYNM YTEITUTEIIEM.

B Ttab6n. 1 CII 486.1311500.2020 mpenctaBieH JOCTATOYHO y3KUWA KPYT
00BEKTOB, MOATOMY HEOOXOJUMOE HAMMEHOBAHHE MOXKET OBbITh HE HaineHo. B
TOM Cllydyae TOMEMIICHHsS 3allUIIaeMOro OOBEKTa CIEeIyeT paccMaTpUBaTh
OTJIEIBHO.

3. Onpedenenue 6uda yCmano8Ku NONCAPHOU ABMOMAMUKU 051 KAHCOO20
noMewjeHusl 8 OMOeNbHOCU, NOOAEAHCAUEe20 3auume.

Ha pannom »ortame cnegyer ydecTtb, 4TO, coryacHo 1. 4.2 mon
onpenenennem «HopmatuBHbiii mokazatenb» Tadm. 3 CII 486.1311500.2020
MOHUMAETCS  TUIONIAJb YacTH  37aHUs, BBIICICHHAS  OTPaKIAOIIMMHU
KOHCTPYKITUSIMUA, OTHECEHHBIMU K TIPOTHUBOIMOXKAPHBIM MpPErpajaM ¢ MpeeioM
OTHECTOMKOCTH: TEPETOpOAKH — He MeHee El 45, cTeHbl n mepekphiTUs — HE
meHee REI 45. Jlna 3maHuil U COOPYKEHUM, B COCTaBE KOTOPBIX OTCYTCTBYIOT
yacTu (TMIOMEIIEHHWs), BBIICICHHBIE OTPAXIAOINIMMH  KOHCTPYKIMSIMH  C
YKa3aHHBIM TIPENEJIOM OTHECTOMKOCTH, TIOJ HOPMATHBHBIM TOKa3aTejaeM
IJIOMAAN TOMEIIEHUS TMOHUMAEeTCs IUIONIadb, BBIJACICHHAS HAPYKHBIMH
OTpakIAfOIIMMK KOHCTPYKIIUSIMH 37aHUS WIIH COOPY KCHUS;

BrlimmeckaszanHoe oO3HadaeT, 4YTO, €CJIM HOPMATHUBHBIM TOKa3aTejeM
SBJISCTCSl TUIONIANbh TIOMEIIEHUs, TO OHA OMNpeAeNseTcs B Tpenenax
MPOTUBOIIOKAPHBIX TEPETOPOAOK 1-ro THMa, Make eClu B JEHCTBUTEIHLHOCTH
MOMEIICHHE Pa30MTO Ha HECKOJbKO MEJKUX TMEpPEropojkaMu, KOTOpPhIE HE
OTHOCATCS K MPOTUBOTIOKAPHBIM 1-TO THUTIA.
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Bo3mokHa cuTyanus, KOTJa IMOXapHbIH OTCEK COCTOMT U3 OJIHOTO
MOMEIICHHS, HAaUMEHOBAaHWE KOTOPOro OTCYTCTBYeT B Tabiu. 1 (Hampumep,
MIPOU3BOJICTBEHHBIE TTOMEIICHHS), B 3TOM ClIydae CIeAYyeT Takke o0pamarbes K
Tabn. 3.

4. Onpeoenenue nomewenuti 6 cocmage o00beKma, KOMopvle He
nooaexcam 3awume YCmMaHO8KAMU NOHCAPHOU ABMOMAMUKU.

Cnenyer oOpatuth BHUMaHue, 9ro, cormacio mn. 4.4 CII
486.1311500.2020, B 3maHMsIX U COOPYKEHHUSAX CIEAyeT 3allullaTh
COOTBETCTBYIOIIIMMU  aBTOMATUYECKUMHU  YCTAaHOBKAMH BCE€  IOMEIICHUSA
HE3aBUCHUMO OT ILJIONIA/IN, KPOME MOMEIICHUM:

— C MOKpBIMH TIpollecCaMH, JAYIIEBBIX, IUIABATEIbHBIX 0acCEiHOB,

CaHy3JI0B, MOMKH;

— BEHTKamep (32  HCKJIIOYEHUEM  BBITSIKHBIX,  OOCITYXKUBAIOIIMX
IPOU3BOJICTBEHHBIC TMOMEIIeHUs Kareropun A uinu b), HacocHBIX
BOJIOCHA0XEHUS, OOUIIEPHBIX, TETUIOBBIX ITyHKTOB;

— kareropuu B4 (3a uckitoueHueM nomenieHuil kareropuu B4 B 3maHusx
KJIacCOB (PYHKITMOHANBbHOM MokapHoW omacHoct @1.1, @1.2, ®2.1,
®4.1 u ®4.2) u /| mo moxxapHOH OMACHOCTH;

— JIECCTHUYHBIX KJIETOK;

— TaMOypoOB U TaMOyp-IILJTI030B;

— 4YepJakoB (32 HMCKIIOUYEHHMEM UYEpJAaKOB B  3JIaHUSIX  KJIACCOB
(yHKUHOHANBHOW ToXapHOM omacHocT P1.1, ®1.2, 2.1, ®4.1 un
D4.2).

Takum oOpa3zom, Jaxe eciiu UCKOMBbIA 00bekT ObLT HaljeH B Tabu. 1 CII
486.1311500.2020, To Bce paBHO momelieHus, nepeuncieHHsie B m. 4.4 CII
486.1311500.2020, ne momiIexar 3alluTe aBTOMATHYECKHUMH YCTaHOBKAMHU.
Eciu B ykazaHHOW Tabmuie OOBEKT OTCYTCTBYET, TO BCE IOMEIICHUS
3aIMIAEMOT0 O00BEKTa, 3a HCKIoUeHueM nepeuucineHdsix B 1. 4.4 CII
486.1311500.2020, cnexgyer paccMaTpuBaTh OTJEIBHO.

5. Ilposepka ycnosus, npedycmompernrnozo n. 4.5.

B cnyudae, ecnum 3amure AVYII momiexxuT He Bce 3/1aHHE COIIACHO
TpeOoBaHUsIM TabJ. 1, a JUIIb OTACNbHBIE €r0 MOMEIICHUS, TO HEOOXO0JIUMO
IIPOBEPUTH BBINIOJIHEHHE TpeOoBaHuii M. 4.5. B COOTBETCTBUM C HUM, €CIH
TJI0IIA/Tb MOMEIIEHUH, MOJISKAIIUX 000py10BaHUIO CUCTeMaMH
aBTOMATHUYECKOro MoXkapoTymeHus, coctaBiser 40 % u Oosee oT oOen
IJIONIAAM  dTaXEW 3JaHus, COOPYKEHHUsA, TO CJeayeT MpeaycMaTpuBaTh
o0opy/ioBaHUE 37aHUS, COOPYKEHUS B IIEJIOM CHCTEMaMHU aBTOMATHYECKOIO
MOXKAPOTYIIEHUs, 32 HCKIIOYCHHEM TIOMEIICHUN, TMEePEUUuCIeHHbIX B II. A.4.
Hanpuwmep, ecnu mioniaas noMeneHui, noaiexamux 3amure AYII cocrasnser
2000 M2, a obmas Iwomans 31aHus coctasister 4500 m?, To 3amuTe AVII

INOJICKHUT BCC 34aHUC, 3a NMCKIIOYCHHUCM HOMCIHGHHﬁ, MNCPCUYNUCIICHHBIX B II. 4.4

CIT 486.1311500.2020, OCKOTBKY 2000.100% ~ 44,4 %, uto Gornee 40 %.

4500
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|. B kauecmee npumepa onpederum mun cucmemsl AIlI3 Ons 3awumol
CKa0CKo20 nomeujenuss kamezopuu B2 nnowaovto 1100 m? pacnonosicenrozo
Ha nepeom (HA03eMHOM) 3madice 0B8YXIMANCHO20 NPOU3BOOCMBEHHO20 30AHUS
kamezopuu B obweii  naowaovio 3000 wm%.  Paccmampugaemoe
NPOU3BOOCNEEHHOE NOMEUEHUE BbI2OPONCEHO NPOMUBONONCAPHBIMU CIMEHAMU U
nepekpvimuem ¢ npeoenamu ocHecmouxocmu REl 45. [Ipomusonoswcapmsie
cmenvl U nepekpvlmusl 1-20 muna omcymcmeyon.

OtBeT

1. OcHoBHBIE  TpeOOBaHMA O  HEOOXOJMMOCTM  3allUTBl  OOBEKTa
ABTOMATUYECKUMHU YCTAHOBKAMH MOKAapPOTYIICHUS M MOKapHOW CHUTHATU3AINH
uznoxensl B CII 486.1311500.2020. B nepByio odepeab CleAyeT OMpEIeIUTh,
HE0OXOJAMMO JIM paccMaTpUBaTh 3/JaHME Kak eauHoe uenoe. [lockoiibky B
KayecTBE MPOTUBOMOXKAPHBIX MPErpaj NpUMEHSIOTCS] IPOTUBONOXKAPHbIE CTEHbI
U TEpEeKphITUs C mpenenamu orHectoiikoctu REI 45, To, cormacHo 1. 5.4.7
CIT12.13130.2012, 3nanue He pa3AelieHO Ha MOXKAPHBIE OTCEKHU.

2.Ilo tabn.1 CII 486.1311500.2020 ompenenseM THUI YCTAaHOBKH JJII BCETO
3naHust B 1enoM. Ilockonbky B Tabn. 1 He mpeaycMOTpEHBI JBYXITaXKHbIE
IPOU3BOJCTBEHHbIE 3JIaHUSl KaTeropul B, TO THUI yCTaHOBKM cleAyeT
OTIPEAETSATH ISl PA3IMIHBIX IOMEIICHU 3/IaHUs B OTJCIBHOCTH 1O Ta0.3.

3.B cootBerctBUM C 1. 5.2 Tabn. 3 cKIajckoe MOMelIeHHe Kateropuu B2
womaneio 1100 M2, pactonoKeHHOE B HAA3eMHOM 3TaXe 3IaHUs, 000pPYLyeTCs
aBTOMATHUYECKON YCTAaHOBKOW IOKAPOTYIICHMUS.

4. PaccMaTpuBaeMoe MOMEIICHWE HE BXOJUT B MEPEUYEHb, MPEIyCMOTPEHHBIN
n.4.4 CII 486.1311500.2020, cnemoBaTenbHO, TMOUICKAT OOOPYIOBAHUIO
COOTBETCTBYIOILIMMHU aBTOMATUYECKUMHU YCTAaHOBKAMHU.

5. IlockonbKy 3amaya 00 OCHAIIEHUM BCETO 3[aHUsl YCTAaHOBKAMHU IOXKapHOM
aBTOMATHUKH HE CTaBUJIACh, TO HA 3TOM HOPMATUBHOE 0OOCHOBaHHE MOXKET ObITh
3aKOHYEHO.

BobiBoOA: paccMaTpuBaeMoe IMPOU3BOJACTBEHHOE MTOMELIEHUE 000pYAyeTC s
AVII, ocHoBanue: n1.5.2 tabn. 3 CII 486.1311500.2020.

Il. B kauecmee 6Oonee cnoosxcroco npumepa onpederum mun AIll3 xax 07
0MOeNbHO20 nomMeweHus, mak u 0Jisl 30aHus 6 yeaom o oovexma: l-smasicnoe
cknaockoe 30anue ooweu niowaovio 2000 m? 6 KOmMoOpom HAXOOUMCS
ckaaockoe nomeujenue kamezopuu B 2 nnowaowvio 1500 m?; ocmanvhas yacme
30aHUsL — AOMUHUCMPAMUBHO-ObIMOBbIE NOMEUCHUSL.

OtBer

1. B mepByro ouepenp cieayeT ONpeaeanuTh, HECOOXOIUMO JIM paccMaTpHUBaTh
3laHue Kak enuHoe 1enoe. [TockoabKy B Ka4ecTBE MPOTUBOMOKAPHBIX TIPETpal
MIPUMECHSIIOTCSI TTPOTHUBOIIOKAPHBIE IEPETOPOJKH C IpeAeiaaMi OTHECTOMKOCTH
El 45, 1o cormacno m. 5.4.7 CII 2.13130.2012 3manue He paslelieHO Ha
MOKapHbIE OTCEKHU.
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2. ITo Ta6n. 1 CIT 486.1311500.2020 ompenensieM TUI YCTaHOBKH JUISl BCETO
3nanusg B uenoMm. Ilockonbky B Taba. A.1 He mpexycMOTpeHbl |-3Ta)kHbIe
CKJIAJICKUE 3[laHWs KaTeropuu B, TO THUI yCTaHOBKHU CIIEIyeT ONpPENeNsiTh AJis
Pa3IMYHBIX TOMEIICHUH 3aHus B OT/IETLHOCTH 1O Tao1.3.

3.1. B cootBeTcTBUM ¢ 1. 5.2 Tabi. 3 CKIajacKoe MoMelleHue kareropuun B2
womaasio 1500 M2, pactonoKeHHOE B HAA36MHOM 3TaXe 3IaHus, 000pYLyeTCs
aBTOMATHUYECKON YCTAaHOBKOW MOKAPOTYIICHUS.

3.2.B cootBerctBuu ¢ 1.48 Tabm. A.3 mOMeleHUs aJIMUHUCTPATUBHO-
OBITOBOr0 Ha3HaueHwus cieayer ooopyaoBats CIIC He3aBUCHMO OT ILJIOIA/IN.

4. Cxiaackoe  momenleHwe  kareropun Bl, a  Takke  momenieHus
aIMUHUCTPATUBHO-OBITOBOTO HA3HA4YCHHS (32 WCKIIOYCHUEM MAYIIEBBIX U
CaHy3JI0B, KOTOpbIE, KaK MpaBUjI0, IPEIYCMOTPEHBI Ha pealbHBIX O0BEKTAX) HE
BXOIST B TmepeueHb, mnpeaycmoTpennbii 1. 4.4 CII 486.1311500.2020,
CJIeIOBaTEIbHO, MOJIJIekKaT 000pyI0BaHUIO COOTBETCTBYIOIIUMHU
aBTOMATUYECKUMHU YCTAHOBKAMHU.

5. TlockonbKy najii OJHOTO W3 TMOMENICHUN 00beKkTa TpeOyeTcs YCTpPOMCTBO
aBTOMATHYECKON YCTAHOBKM IMOXKAPOTYIICHUs, TO HEOOXOJUMO IPOBEPUTH
BBITIOJIHEHUE YyCIOBUs, TpenycmoTrpennoro 1. 4.5 CIT 486.1311500.2020, T. e.

OLICHUTh COOTHOULIEHHWE IUIOIIAIM MOMEIIEHUs, KoTopoe obopynyercs AVII, u
1500

obmiel momaau 3aanus. [lockonbpKy 5000 .100% = 75%, 4dto Oosee 40 %, TO
3/1aHUE B 11€JIOM (B T. Y. IOMEILEHUS a]MUHUCTPATUBHO-OBITOBOTO HA3HAUYCHMUS),
cormacHo 1. 4.5 CIT 486.1311500.2020, cnexyetr 060py10BaTh aBTOMATUYECKOM
YCTaHOBKOM NOKAPOTYLIEHUS, HECMOTPS Ha IOJYYEHHBIN B 1. 3.2 pE3ysbTar.
BoiBoa:

- MPOU3BOJICTBEHHOE TToMertieHre obopyayercs AVII, ocHoBanue: m. 5.2 Tabi. 3
CII 486.1311500.2020;

- 37aHMe B 1iedoM (B T. Y. TIOMENICHUS aJMUHUCTPATUBHO-OBITOBOIO

HazHaueHus) obopynyercs AVII, ocuoBanme: m. 4.5, m. 5.2 Tabn. 3 CII
486.1311500.2020.

A 3aoanusn 014 cAamMoCmMoOAMENbHO20 PEUleHU

|. B orcunoe 30anue ecmpoen maeazun 661mMoGblX mMosapos, umerwull nioujads
600 Mm? omoeneHHbILI OM OCMANBLHOU UYACMU 30AHUsl CMEHOU C npeoenom
oenecmotikocmu REl 150 u nepexpvimuem C npedenom oenecmotikocmu REI| 45.
Onpedenumsv neobxooumocmu ycmpoticmea CIIC unu AVII 6 macazume.

1. 1-smaoicnoe obwecmeennoe 30anue uz ieckux MemaiiudeckKux KOHCMpYKyuil

C NOJUMEPHBIM Ymenumesem ooweli niowaovto 550 m?:
A) CIIC: m. 9.1 ta6x. 1 CIT 486.1311500.2020;
B) AVII: m. 9.1 ta6m. 1 CII 486.1311500.2020;
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C) CIIC: m. 9.2 taba. 1 CII 486.1311500.2020;
D) CIIC: m. 48 Ta6n. 3 CII 486.1311500.2020;
E) AVIL: n. 39.2 Ta6n. 3 CIT 486.1311500.2020.

Tema 6. Texnuueckue cpecTBa 0OHAPYKEHUSI MOKAPA

Ilo umoeam uzyyenus memvl KaMCObLU 00YYAIOWUUCS (HE 3A8UCUMO OM
nocewjeHus 3aHAMuLL) 00s3aH OMYUMAMbC NO KOHMPOTIbHbIM MEPONPUAMUSM.

v

e\

1.
2.

3.

4.

Tecr (Teopus);

Tecr (mpaktuka) «BpIOOp M pasMmelleHHe IOKAPHBIX
H3BelaTesen»;

Tect (mpaktuka) «IIpoBepka padoTOCIOCOOHOCTH MOKAPHBIX
H3BelaTesen»;

JAKP (momamHsisi KOHTpoJibHasi padora) «Pa3paborka
NPOoeKTHBIX pemeHuil mo 3ammure 00bekTOoB CIIC m COYI»
(MMHEMAJIbHOE  KOJMYeCTBO  M3Beliarejeii B OJHOM
NMOMeIIeHNH, BLIOOP M pa3MelleHue Ha IJIaHe).

1. Texuuueckuii periamMeHT O TpeOOBaHUAX  IMOXKAPHOU
oe3omacuoctu [Tekcr] : denep. 3akon ot 22 urois 2008 r. Ne 123-
®3.- Cr.5, 6,42, 46, 51, 54, 83, 103.

2. TOCT P 53325-2009. Texnuka mnoxapHasd. TexXHUYECKHE
cCpeAcTBa  MoXKapHOW  aBTomMaTuku. OOmME  TEXHUYECKHUE
TpeboBaHust. MeTOIbl UCTIBITAHUN. — 1. 7.

3. CIT 486.1311500.2020. CuctemMbl IpOTHBOTIOKAPHOUW 3aITUTHI.
Cucrembl MOXApHOM CUTHAIM3ALMM W aBTOMATHU3ALUSI CHUCTEM
IIPOTUBOIOXKAPHON 3aLLUTHI. TpebGoBanuii MIOKapHOU
oe3onacHoctH [Tekct]. — M. : BHUUIIO MUC Poccun, 2020. — m.
4.3.

4. CII 484.1311500.2020. Cuctembl IpOTHUBOIOXKAPHOM 3aIlUTHI.
Ilepeuenp 37MaHUA, COOPYKCHHH, TMOMEIICHUNH W 00OpY/IOBaHMS,
MOJISKAIINX 3allnTe ABTOMATHYECKUMHU yCTaHOBKaMu
MOXKAPOTYIIEHUSI U CUCTEMAMU TOKAPHOW CUrHaimu3auuu. Hopmsl
u npasuna npoektuposanus [Tekcr]. — M. : BHUAUIIO MUC
Poccuu, 2020. — p. 6.

5. IlpousBoacTBeHHas u mokapHas aBromatuka. Y. 1. [Tekcr] :
yueOHuK / Hayd. pena. A. A. Hapankuit. — M. : Axkagemus ['TIC
MYC Poccun, 2005. — I'm. 11. — C. 298-329.

6. TexHuueckue CpeICTBA CHUCTEM OXPAHHONM U MOXKapHOU
curHamzaruu. Y. 2 [Tekcr] : yueb.-cripaB. mocobue / moj ooOr.
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pen. B. W. ®omuna. — M. : U3n-Bo «Iloxknayka», 2009. — I'n. 2-
5.—-C. 121-167, 185-225.

7. naiimep, A. B.TexHuueckue cpeacTBa IOXKapHOU
curHaguzaruu. Y. Il [Tekcrt] : yueG.-meron. mocoOue yis
BBITIOJTHEHUSI  JTaOOPATOPHBIX M MPaKTHYECKUX pabdoT 1o
mucrutuinHe «[Ipon3BoCTBEHHAS] M TIOJKapHAs aBTOMATHKay / A.
B. Iuaiinep, B. B. Cemunoxenko, A. A. Kopnumnos, /. .
AbpakoB — ExatepunOypr : Ypansckuit unctutyt [TIC MYC
Poccun, 2012. — C. 16-18.

8. [Tloxapnas aBromatmka [Tekcr] : cOopHUK 3amad. —
ExarepunOypr : Ypanbckuit uactutyT I'TIC MUC Poccuu, 2021
(rpuc MUC Poccun). — p. 2.1, 2.2.

9.TexHuueckue cpeacTBa TMoOXapHOW curHamm3amuu [Tekcr]:

COOpHUK HOPMATHUBHBIX JOKyMEeHTOB. — EkarepunOypr
VYpansckuii uacturyt I'TIC MUYC Poccun, 2014. — C. 29-31, C.
57-59.

A Bonpocwt o1a ycmuozo onpoca

1. Jns yero npeaHa3zHayeH MOXKapHBIA W3BEIIATEINb?

2. Ha kakme TumBl JenaTcs TMOXKApHBIE H3BEHIATENIM B 3aBUCUMOCTH OT
KOHTPOJMpYyeMoro (pakTopa noxxkapa?

3. Kakme mapameTrpsl OTHOCSTCS K OCHOBHBIM TIOKA3aTENIM TOYKaPHBIX
u3BeIarenen’?

4. Cdopmynupyiite onpeneseHne 4YyBCTBUTEIbHOCTH MOKAPHOTO U3BEIIATEIIS.
5. Cdopmynupyiite onpeseieHrne WHEPIIMOHHOCTH CpabaThIBaHUS MOKAPHOTO
U3BEIIATEIS.

6. Ha xakue TUIBI JenTCA W3BEIIATENH [0 CIIOCO0Y FNEKTPONUTAHUS?

7. Onumwure NpuHIUI padOThl JBIMOBOTO ONTUYECKOTO TOUYEYHOI'O MOKAPHOTO
U3BEIIATEIS.

8. OnummMre NpUHLMI PaOdOTHI JHIMOBOTO ONTUYECKOTO JTUHEHHOIO MOKapHOTO
U3BEIIATElIs.

9. Kakme mapamerpsl SBISIOTCS XapaKTEPUCTUKAMU TOJBKO TMOKapHBIX
M3BELIATEIEH TITTAMEHU?

10. Ha xakoii ¢akTop moxkapa pearupyer uzBematens tumna WUIT 101, kakoi
YyBCTBUTEJbHBINA 3JIEMEHT B HEM UCIOJIb3YETCS, B YEM MIPUHIIUI pabOThI?

11. Ha xakoii ¢akTop moxkapa pearupyer uzBewmarens tuma WUIT 103, kakoit
YYBCTBUTEJbHBINA 3JIEMEHT B HEM UCIOJIb3YETCS, B UEM MPUHIIUI pabOThI?

12. Ha xakoii ¢akTop mokapa pearupyet m3Bemartensr tuma WUIT 105, kakoit
YYBCTBUTEJIbHBIN AJIEMEHT B HEM HMCIIOJIB3YETCS, B YEM MPUHIIUI PaObOThI?
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13. Kak mpoBeputh paboTOCIOCOOHOCTH TEIIOBBIX, JHIMOBBIX U3BEIIATEICH?
14. Ha xakoii (aktop mokapa pearupyer usBemiarenp tumna MIT 212, kakoi
YYBCTBUTEJIbHBIN 3JIEMEHT B HEM MCIOJIb3YETCS, B UEM IPUHITUI pabOTHI?

15. Knaccudukanus u OykBeHHO-1uppoBbie HauMeHoBaHus u3Bemareneit (MI1
101. UI1 212 u 1. 11.), 4TO OHK O3HAYAIOT?

16. B yeM oTiinune HEaAPECHOTO MOKAPHOTO U3BEIATENS OT aAPECHOTO?

17. Yro siBnsieTcs agpecoM mokapa B HeaapecHbIX U agpecHbiXx AYIIC?

18.Ha xakoii Qakrtop mokapa JOJDKEH pearupoBaTh aBTOMATHYCCKHUI
MO’KapHBIN HM3BENIATENb, YCTAHOBIICHHBIH B TOMEIIEHUN aJIMHHUCTPATUBHOTO
Ha3HAYEHUA?

19. Kak BbIOMpArOTCS M3BEMIATEH IS PA3TUYHBIX TIOMEIICHUA?

20. Kak pa3meiaroTcs TEIIOBbIE MOXKapHbIE U3BEIIATENIN?

21. Kak pa3MemiaroTcsi IbIMOBBIE MOXKapHbIC U3BEIIATENN?

22. Kak pa3MemaroTcs oKapHble W3BEIIaTeNd IJIaMeHu?

23. YcnoBHble rpaduyeckue 0003HaUEHUs W3BelaTesei u npubopoB, KaKUMU
OyKBEHHO-IIU(PPOBHIMUA 0003HAUECHUSIMU OHU MTOAUCHIBAIOTCS?

24. OtieHka BpeMeHU 00HApYKEHHS MoXKapa MoKapHbIMU U3BEIIATEIISIMU.

IpuMepsl 3a1aHUH

|. Iloowcapuwvii  uzeewamens, peacupyrowjuli Ha CKOPOCHb HAPACMAHUSA
memnepamypul:

A) IEIMOBOM MOHU3AITMOHHBIN (PaMOU30TOIHBIN) TOKAPHBIA U3BEIATEb;

B) nbeiMoBoO# onTHYECKHI OKAPHBIA U3BEILATEIb;

C) nuddepennranbHbIi TEIIOBON MOKAPHBIA U3BEIIATEb;

D) MakcuMasIbHBIN TEIIOBOM MOYKAPHBIA U3BEIIATEb.

OtBer

Ilo xapakrepy peakuuu Ha KOHTPOJMPYEMBIH IIPU3HAK I10XKapa
IIOPOTOBBIE TEIUIOBBIE W3BELIATENN IIOAPA3JACIAIOTC Ha MAaKCHMaJlbHBIE,
muddepeHuranbaple 1 MakcuMaiabHO-IuppepeHnanbapie. MakcuMallbHbIA —
U3BEIIATENb MOKAPHBIA TEIIOBOM, (POPMUPYIOIIMIA U3BEIICHHE O MOXKape Mpu
IIPEBBILICHUNA YCTAHOBJICHHOW 1Op0O2060U TEMIEPATYPBl OKPYKAKOLIEH CPENBbI.
JuddepeHunanbublii — W3BeUIaTENb MOKAPHBIM TEMJIOBOW, pearupyrolmui Ha
ckopocmb HapacTanus temreparypsl. [IpaBunbHbIil otBeT C.

Il. Bpems ¢ momenma oocmudicerusi KOHMPOAUPYEMbIM GHAKmopom noxcapa
nopoza cpabamvlanus Yy8CMEUMENbHO20 JIeMeHma 00 MOMEHmMA e20
cpabamul@anus — 2mo:

A) MHEpLIMOHHOCTb;

B) nomexo3amuiieHHOoCTh;
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C) 4yBCTBUTENBHOCTb.

OtBeT

XapaKTepUCTUKAMHM MTOXKAPHBIX M3BEIIATEICH SBISIIOTCS WHEPITUOHHOCTb,
MTOMEXO03aIUIIEHHOCTh, YyBCTBUTEILHOCTD | JIp. IHEPIIMOHHOCTh — 3TO BpEeMsI
C MOMEHTAa JOCTIDKCHHSI KOHTPOJMPYEMBIM (akTopoM TOkapa Topora
cpabaThIBaHUs YYBCTBUTEIHHOTO JJEMEHTA TOXKAPHOTO HW3BEIIaTeNsl, 0
cpabaThIBaHUS MTOKApHOTO M3BemaTesns. [IpaBunbHbI OTBET A.

I1l. Kakoe munumanvnoe xonuuecmeo noxcapuuvix uzeeujamesieil Moxcem Ovlmo
VCMAHOBIEHO 8 0OHOM 3aAWUAEMOM NOMeWeHUU UlU 30He NPU YCI08UU, YUMo
cuenan «lloocap» Gopmupyemcs no areopummy A om 6e3adpechbix
uzeewamerneti?

A) npa;

B) tpu;

C) onuH.

OtBer

IT1. 6.6.1 CII 484.1311500.2020 «lns peanm3aiuu anroputMoB A u B B
3KIIC 3ammniaemMoe MOMEIICHUE JOJHKHO KOHTPOJUPOBATHCA HE MEHEE YEM
NBYyMsl aBTOMaTudeckumu Oe3anpecHbiMu UII npu ycioBuu, 4To Kakaas TOUKa
nomenieHus (miomap) Kourpoaupyercsa asyms UIIL...». [IpaBunbHbIil oTBET A.

A 3aoanue 013 cAamMoCmMOAMENbHO20 PeUuleHU

H3eewiamenv makcumanvHwill — 3mo-.

A) o>xapHbIil U3BeATENb, POPMUPYIOIIHNI U3BEIIEHUE O MOXKape MpU
MPEBBIIIEHUN CKOPOCTH HApACTaHUSI KOHTPOJIMPYEMBIM OMACHBIM (pakTOpoM
noxkapa yCTaHOBJICHHOTO TTOPOTOBOTO 3HAYCHUS;

B) noxapnslii nu3Beniarens, (GOPMUPYIOIINNA U3BEUIEHUE O MOXKape MPU
MPEBBIIIIEHUNA KOHTPOJIUPYEMBIM OMACHBIM (haKTOPOM MOXkKapa yCTaHOBJIECHHOTO
MOPOTOBOI0 3HAYECHUS;

C) moskapHBIi H3BEMIATENh, CIIOCOOHBI KOHTPOJIUPOBATH MAaKCUMAJILHOE
KOJIMYECTBO OMACHBIX (haKTOPOB Tokapa (TeIIo, IbIM, TIaMsl, ra3);

D) moxapHblii HW3BelIATEIb, YCTAHOBICHHBI Ha MaKCHMAaJIbHO BO3MOXKHOM
BBICOTE MIOMEIIECHUS U MaKCUMaJIbHO yaaiieHHbin oT TITIKII.
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IV. Bei0op u3BemareJieil 1Jis 32l ThI 00bEKTOB

A 1. CIT 484.1311500.2020. Cuctembl IpOTHUBOIOKAPHON 3aIUTHI.

ey [lepeuenp 3gaHUM, COOpPYKEHUM, MOMEIICHUN W 00OpY/IOBaHMS,
MOIJIeKAIIINX 3aIuTe aBTOMAaTHUYECKUMU yCTaHOBKaMHU
MOXKAPOTYIIEHUS U CUCTEMaMU MOKapHOU curHanmm3anuu. Hopmbl
U npasBuina npoektupoBanus [Tekct]. — M. : BHUUIIO MYC
Poccun, 2020. — p. 6.2 u 6.5.
2. TexHu4eckne CpeacTBa CHCTEM OXPaHHOW W TOKapHOUH
curHammzanuu. Y. 2. TexHuyeckue Cpeacrtsa  IOKapHOU
curHaiusauu [Tekct] : yue0.-cripaB. mocobwue / moja ool pexa. B.
N. ®omuna. — M. : U3n-Bo «lloxnayka», 2009. — lloapaznea 1.4.
—C. 92-97; Iloapasnen 5.2. — C. 189-196.
3. Tloxapuas aBromatmka [Tekct] : cOopHuK 3amad. —
ExarepunOypr : Ypanbckuii unctutyt ['TIC MUYC Poccun, 2021
(rpuc MUYC Poccun). —p. 2.1.

Onpedenume  mun  NOJNCAPHBLIX  uU3gewamesiel,  Komopvle  cledyem
npeoycmompems 8 AOMUHUCTPAMUBHOM NOMeWeHUU 00UjeCmMBeHH020 30aHUU:
A) TemI0BbIe UIIN JIBIMOBBIC U3BEIIATEIIH;

B) TpeOytoTcst IbIMOBBIE U3BEILIATENH;

C) TemioBbIie, ALIMOBBIC MJIM M3BEIIATEIIN IUIAMEHH B 3aBUCUMOCTH OT
APrOHOMUYECKUX OCOOEHHOCTEN MOMEIIICHHUS.

OTtBeT

OcHoBHBIE TPEOOBaHUS IO BHIOOPY THIIA MOXKAPHBIX U3BEIIATENEH U3II0KEHBDI:

- B paznene 6.2 CII 484.1311500.2020, umenyemom kak «Bbibop THUTIOB
TTO’KapHBIX W3BEIIATENICHY;

— B monpazzaene 6.5 CII 484.1311500.2020, nmMeHyeMOM Kak «3amura OT
JIOKHBIX cpadaThIBaHUIIY;

— B 11. 4.3 CII 486.1311500.2020.

Cormacio m. 6.2.6 CII 484.1311500.2020 nns  paccMaTpuBaeMoro
MOMEIICHHST  ClIeAyeT MNpuUMEHSTh JbiMOBbIe [IM. OpnHako, MOCKOJBKY
yKa3aHHBIM THUI TOMENIEHUH O00OpyIyeTcss aBTOMATHUYECKOW TOKapHOM
curHagu3auuenr cornacHo 1. 48 tab6n. 3 CII 486.1311500.2020, to, coriacHo
tpeboBanmio 1. 4.3 CIT 486.1311500.2020, manHOE TMOMEIICHUE CIEIYET
000pyI0BaTh TBIMOBBIMH TIO’KAPHBIMH H3BEIIATEIISIMHU.

BbIiBOA: B aJIMHUHHCTPATUBHOM IIOMCIICHUU OOIIECTBCHHOTO 3/IaHUS

cleayeT MpeayCMOTPETh pa3MEIICHUE JbIMOBBIX IMOXKAPHBIX H3BelIaTeNen
cornacHo 11. 4.3 CIT 486.1311500.2020, a Taxxe m. 6.2.6 CIT 484.1311500.2020.
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A 3adanue 0na camocmoamenbHo2o peuieHus
Onpedenume  mun  noOJCApHLIX  uzgewjameneu,  Komopvle  ciedyem
npedycmMompems 8 blCIMABOYHOM NABUbOHE.

V. HpI/IHHHlIbI PasMEIICHUSA MOKAPHBIX n3Be1uaTe.11e17l Ha 00beKTax

A 1. CIT 484.1311500.2020. CucreMbl NpPOTHUBOIMOKAPHON 3alUTHI.
a [lepeyennr 3naHuil, COOpPYKEHUH, TNOMEIICHUWH U 000pYyIOBaHUA,
MO/IJIEKAITUX 3aIluTe ABTOMATHYECKUMHU YCTaHOBKaMHU
MOXKAPOTYLICHUSI M CUCTEMaMU TMOXapHOW curHanuzanuu. Hopmel u
npaBwia npoektupoBanus [Tekct]. — M. : BHUUIIO MYC Poccun,
2020. — p. 6.6.
2. Iloxapnas aBTomatuka [Tekcr] : cOopHuk 3amad. — ExatepuHOypr :
VYpansckuit unctutyt ['TIC MUC Poccuu, 2021 (rpud MUC Poccun).
—p. 2.2

TpeboBanust K pa3MEUICHUIO MOXKAPHBIX M3BEIIATENCH MPUBEICHBI B II.
6.6 «Pa3memenue noxapueix nzsemarenein» CII 484.1311500.2020.
Ha pa3mernienne moxapHbIX M3BEHIATENICH B 3alMIIAEMOM MOMEIICHUU
BJIMSIIOT CJICTYIOIINE TapaMETPHI:
—  THUI TIO)apHOTO M3BEHIATeNs;
—  QJTOpPUTM NpUHATHUSA pelieHus o noxape (A, B wim C);
— rabapuTHbIE pa3Mephl 3alUINAeMOro IOMeNIeHUsT (JJIMHa, UIUPUHA,
BBICOTA);
— KOHCTPYKTHUBHBIE OCOOCHHOCTH TEPEKpBITUM (OanKu, MPOTOHBI, pedpa
TUTAT U T.11.);
— HaJIM4Yue CTeJUIaxel, 000opynoBaHusl, mTabesel ¢ MaTepruaiamu;
— HaJIW4YUE€  3aKPBITBIX  CTPOMUTENBbHBIX  KOHCTPYKIMHA  (KOpOOOB,
TEXHOJIOTUYECKHX TIJIOMA0K, (hablmoia, (palbIImoToNIKa);
— (opma Kpbill (AMaroHaIbHBIC, TBYCKATHBIC, YETHIPEXCKATHEIE, IIIATPOBHIE
U T.1L.);
— MeCTa pAaCIOJIOKCHUS BEHTUJISIIMOHHBIX OTBEPCTUH, BBICTYMAIOIINX
AIIEKTPOCBETHIILHUKOB.
OCHOBHBIM KpHUTEpHUEM TPU Pa3MEIICHUH aBTOMATHYECKHUX TOYECUHBIX
MOKapHBIX U3BEIIATENCH SIBIIACTCS PANyC 30HBI KOHTPOJIS H3BEIIATEIsI.
[IpuBeneHHbIC HIDKE aITOPUTMBI pa3MEIIeHUsT TTOKAPHBIX HU3BEIIaTeNIeh
HE SIBIISIIOTCA €IMHCTBEHHO BEpPHBIMH. Pa3MeleHre MOXHO MPOBOJIUTH U B
JPYroM mopsifike. EAMHCTBEHHBIM YCIIOBHEM SIBJISIETCS BBITIOJIHEHHUE TPEOOBAHMIA
CII 484.1311500.2020.
Jlisg ympoiieHusi mpoliecca pa3MeIieHus aBTOMAaTHYECKUX TOYEYHBIX
MOKapHbIX M3BEIATENIC Ha IJIaHE TOMEMIEHUS MPSIMOYTOIbHOMN (KBaJgpaTHOW)
(bopMBbI peKOMEHIYETCS UCTIOIb30BaTh CBEICHUS, PEACTAaBICHHBIE B Ta0. 1.
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Taobmuna 1

3aBHCHMOCTDH PACCTOSTHUA MKy TOYEYHbIMH U3BeIIATeIsIMU (0T CTEHbI
10 M3BeNlIaTeJIsA) OT PAJUYCca UX 30HbI KOHTPOJISI M AJITOPUTMA NPUHATHS
penieHus o mokape

Tun Bun Aaroputm MakcuMajibHble PACCTOSIHUS, M
I pemierku | npuHATHA pewenus | ot [IU no | mexny 1A MeXKAY
0 moskape CTEHBbI B psay psaaMu
A R R R
242 \2 V2
B R R R
KBajJpaTHas — e —
5 b 2y2 VZ V2
= C R R R
m — — —
g 242 V2 V2
=i R .
5 A . VR | 075k
8 - 2
TpeyrojbHas B 2 @ 0,75°R
2
R .
C - V3-R 0,75 R
4 2
N R 2R 2R
2 2 2
B R 2R 2R
KBaJpaTHas — —_ o
P 2 2 2
o R R R
2 c — —= —=
3 2\/§ \/? \/E
R
g A > V3-R 1,5-R
R
TpeyronbHas B > V3 R 15-R
R .
C - V3-R 0,75 R
4 2

OcHOBHBIC TpC6OBaHI/IH K pasSMCIICHHUIO TOYCYHBIX TCINJIOBBIX ITOJKAPHBIX

n3Benareiien n3noxensl B 11. 6.6 CI1484.1311500.2020.

I'maBHBIM KpUTCPUECM IIPHU PAa3MCIICHUN TOYCYHBIX TCIIJIOBBIX IMOKAPHBIX
H3BCIHaT€H€ﬁ ABJIACTCA PaJuyC 30HbBI KOHTPOJIA HM3BCIIATCIIA, SaBHCHH_[I/Iﬁ oT

BBICOTHI

484.1311500.2020.
ToueuHble TEMIOBBIE MOKAPHBIE U3BEILATENH CIAEAYET YCTAHABIMBAThH B
MOMEIIEHHSX BBICOTON 10 9 M BKIIFOUHUTEIIBHO.
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Onpedenums  MUHUMANILHOE KOIUYeCm8o 6e3a0pecHblX  MOYeyUHbIX
MeNnI0BbLX NOACAPHBIX U3seujameneti 0 3auumsl NOMeweHUs ¢ 2adapumHsimu
pazmepamu 12X8X3 m npu yciosuu, ymo noo nepexpvimuem Omcymcmeyom
gvicmynarujue CmpoumesvbHvle KOHCMpYKyuu. Buo pazmewenus uzsewamenetl
— N0 K8AOPAMHOUL peulemxe.

OTger.

B cootBerctBumM ¢ m. 6.6.1 u m. 6.6.2 CII 484.1311500.2020 s
peanuzanuu anroputMoB A, B u C B cimyuae mnpumeHeHHs] Oe3apecHBIX
aBTOMATUYECKUX TMOXAPHBIX HM3BEIIATENICH 3aluiliaeMoe MOMEUICHHE JO0JKHO
KOHTPOJIUPOBAThCS HE MEHEE YeM ABYMS HW3BENHIATENISIMH IPU YCIIOBUH, YTO
KaXJas TOYKa TOMEIIECHUS KOHTPOJUpYETCcs MAByMs wu3Bemareiasmu. l[lpu
BBICOTE 3alIMINAEMOro MOMEeUIeHus: 10 3,5 M pajuyc 30HBI KOHTPOJISI OJHOTO
u3Beniarens cocrtasisier 3,55 m. Takum o0pa3om, ucxoass M3 rabapUTHBIX
pa3MepoB MOMEIIEHUsI, BBIICYKA3aHHBIX TPEOOBAHHMM W CIIPABOYHBIX JaHHBIX
Tabn. 1 § 2.2 mocoOusi, MOPANOK pa3MeIeHUs HU3BelaTesied MOXET ObITh

CJIETYIOILHM:
1) Ha TIUIAHE TOMCIICHHWS TPOBEIEM MYHKTUPHBIC JMHUM Ha
paccTosIHUU B30 1,25 M ot BHyTpeHHUX cTeH (puc. 1.8);
V2 242

12000

Puc. 1.8. Cxema pa3menieHrst IyHKTUPHBIX JIUHHM

2) B MecTax mepeceveHus MyHKTUPHBIX JTHMHUHN pa3MeIacM MoKapHbIe
U3BEIIATEeNH, YKa3aB X 30HbI KOHTpoJIs (puc. 1.9);
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03999
9908005
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&
g

8000

12000

Puc. 1.9. Cxema pa3menieHus nepBbIX YEThIPEX U3BELIATEICH

3) ITOCKOJIBKY TOJIBKO HC3HAYUTCIIbHBIC 30HBI IIOMCIIICHUA
OJHOBPCMCHHO KOHTPOJHUPYIOTCA ABYMS HU3BCHIATCILIMH, A YadCTh IIOIIAIN

COBCEM HC KOHTPOJUPYCTCA HE OAHHMM M3BCHIATCIICM, pasMCIlacM Ha

R 3.55
PaCCTOSIHUHU B ﬁ = ﬁ x 2 ,5 M JOIIOJHUTCIIBHBIC H3BCHIATCIIM O TCX IIOP,
IIOKa KaXaas TO4YKa IIOMCIICHUA HC 6YI[GT KOHTPOJJIHUPOBATECA MUHUMYM JIBYM:

usBeniareasivu (puc. 1.10).

L S SN S SN S S S A S SN S SANNSA
ZGEELILLLLZRLLICRRRRRKRITRS,
REnsssseosioetoloretrtetotototetetetotels

A RIS

OO AR O e Ko rose ETe e O ER NS
CRIIIBEIILRELL LIRS KL

R R IERIKIIKS

RN eeoeseeTeiolotosetitototototecotelotets

R AIRRILLILLLIRIILK]

IR HRIRIIRHIINS

s oetetasetstetetpledde e et

G SRR L ERRRIRIEKIRK

S S

RIS RS
ERRERRRRIIIILLILLKS
TR RARRRRRS
RS sseoeetokorerotototeutototototetotolotets
R0 e ete e eSe e osoosolosess
oo ety

8000

B R ESRRERILRIERRLRHRGEIHRS
0000000000 000 0002006 20 1 2 2 20 %
SRR R,

12000

Puc. 1.10. Cxema pa3MeliieHusl BEpXHEro U HUKHETO psijia u3Belarenen
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Kak Bugno wu3 pwuc. 1.10,

KOHTPOJIUPYETCI MHUHUMYM  JBYMS
HeOoJbIIasi  4acTh  MPOCTPAHCTBA,
U3BEIIATEIIEM.

4)

u3Bemaren Biaeso (puc. 1.11);
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NPAKTUYECKA BCS 30HA MOMEIICHHUS
U3BENIATENISAMH,
KOHTpOJIUpyeMast

Al YCTPAHCHUA JAaHHOI'O 3aMCYaHUusd CMCCTUM LCHTPAJIBHBIC

I RPS SRR K PR X X X XA X X XIX FX X X XWX X XXX X
XRRIIAIRRIAXILLRS
RS
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oo et
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=
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Puc. 1.11. ToroBelii BapuaHT CXe€Mbl pa3MEIICHUS U3BELIATENEH B TIOMEIICHUN

B nanHOM ciiydyae BCsA 30Ha TOMEIICHUS KOHTPOJIUPYETCS HE MEHEE, YeEM
JIBYMsI TIOKapHbIMU H3BemaTeasiMu. CieoBaTeibHO, MOKHO CJIeJIaTh BBIBOJI,
YTO JUIs 3allUThl TOMEIICHHUS JOCTATOYHO JECATH TOUYEUHBIX TEIJIOBBIX

MOKaPHBIX U3BEIIATEIICH.

Otser. /s 321U THI MOMEUIEHUS ¢ TA0APUTHBIMU pa3MepaMu 12x8%3 m
HE0OX0AMMO YCTaHOBUTH 10 Oe3aJpecHBIX TOUYEYHBIX TEMJIOBBIX MOKApPHBIX

U3BEIIaTeIICH.

Ilpeocmaenennsiit gviute anzopumm He AGAAEMCA €OUHCHIEEHHO
6EPHBIM, NHOIMOMY PAZMEWAMb UEEULAM NI MONHCHO U 8 OPY20M NOPAOKe, HO
npuU yCI06UU 3AUAUMBL KAXHCOOU MOYKU NOMEUW|eHUA 08YMA U36CU{AMEIAMU.
Takyce cnedyem yuecms, umo coziacHo n. 522 CII 484.1311500.2020
YucjleHHble 3HAYEHUA, pPeclaMeHmupyemvle 6 HACIMOAUWEM c800e npagul,
MoZym Obimb ygeauuenvl, Ho He Oonee uem na 5%.
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A 3adanue ona camocmoamenbHo20 peuleHus

|. Onpeoenume munumanvnoe mpebyemoe KOAUUECMB0O HEAOPECHBIX NOHCAPHBIX
useewjamenetl. 0Js 3auumvl NOMEWeHUs pasmepamu 6 niaue:
A) 17 x 15 m.

- Menio8biX Mo4eyHbvlX, BHICOTA TTIOMEIICHHS 2.5 M.,

- Meni08blX Mo4eyHbvlX, BHICOTA TTIOMEIICHUS 4 .,

- MEeNnJI08bIX MOYEeYHblX, BHICOTA IIOMEIICHUS M.,

- 0bIMOBbIX MOYeYHblX, BLICOTA ITIOMEIICHU 2.5 m.;

- 0bIMOBbIX MOYeyHblX, BLICOTA ITOMEIIEHU 4 .,

- 0bIMOBbIX MOYeYHblX, BLICOTA ITIOMEIIEHUS [ M.,

- WiaMeHu, BHICOTA TIOMEIICHUS [ M.
Ymo usmenumcs 6 pasmewjeHuu eciu OJsl 3auumsl NPUMEHUMb AOpeCcHble
usgewamenu?
B) 45 x 30 m.

- ObLMOBbIX JTUHEUHbIMU, BBICOTA TTIOMEIICHHS 8,5 M.,

- ObIMOBbIX JUHelHbIMY, BEICOTA IOMEIIeHUS 14 i, ;
Il. Munumanvnoe mpebyemoe konuuecmeo HeaopecHulX ObIMOBLIX MOUEYHBIX
NOJACAPHBIX U3Beujameneti 05 3auumsl nomewerus pasmepamu 6 niame 30 x 9
M u 8b1COMOMU 3 M cocmasisiem:
A) 4
B) 2
C)3
D)5

Tema /. Texunueckue cpeacra coopa u 00padboTku nHGopMaHA

Ilo umoeam u3zyuenus memvi Kaxicowvlll 00yUaArOWULCS (He 3a8UCUMO OM
nocewjeHUs 3aHAMULL) 00s3aH OMUUMAMbCA N0 KOHMPOIbHbIM MEPONPUATNMUSIM.

1. Tect (Teopus);
/ 2. JOKP (momMamHsAsi KOHTpPoJbHasi padora) «Pa3padorka
NMPOEKTHBIX pemieHuil nmo 3amure 00beKToB AYIIC u COYI»

(BbIOOP M pa3MelieHue NpuUdOpa)

@\ 1. Texuuueckuil perinamMeHT O TpeOOBaHMUSIX MOXKAPHOU
C A

g 6e3omacHoctu [Tekcr] : denep. 3akon Poc. depepanuu ot 22
_ uronst 2008 r. Ne 123-®3. - Cr. 5, 6, 42, 46, 51, 54, 83, 103.

2I'OCT P 53325-2009. Texnuka mnoxkapHasd. TexHuyeckue
cpeAcTBa  mokapHOM — aBTomaTuku.  OOmME  TEXHUYECKHE
TpeboBanus. Meroas! ucnbitanuii [Tekct]. — m. 7.
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3. CII 484.1311500.2020. Cucrembl NpOTUBOMOKAPHON 3aIUTHI.
[lepeuenp 3maHui, COOpy)KEHHUM, MOMEIICHUNA W 000pYyJOBaHUS,
MOIIeKAIINX 3aIluTe aBTOMATHYECKUMU yCTaHOBKaMU
MOKAPOTYLICHUSI U CUCTEMaMHM MOKapHOM curHanuzanuu. Hopmsl
u npaBwia npoektupoBanus [Tekcr]. — M. : BHUUIIO MUC
Poccun, 2020. — p. 5, 6.1, 6.3, 6.4, 7, npusio:keHue A.

2. lloxapnas aBtomatmka [Tekct] : cOOpHHMK 3amad. -—
ExarepunOypr : Ypansckuit uacturyt ['TIC MUC Poccun, 2021
(rpup MUC Poccun). — p. 2.4,

3.CIT 6.13130.2021. CucrteMbl NPOTHBOIOXKAPHOW 3AIIUTHI.
DNEeKTpPOYCTaHOBKM HHU3KOBOJIbTHbIE. TpeOoBaHUS IMOXKapHOU
oe3omnacHoctu [Tekct]. — M. : BHUUITIO MUC Poccun, 2021

A Bonpocel ona yemnozo onpoca

1. Kakue TEeXHHUYECKHE CpEeICTBa BXOJAT B COCTAB CHCTEMBI IOXApPHOU
curnanu3anuu CIIC)?

2. Jlnsg d4ero TmpeAaHa3HAueH TMOKAPHBIM MPUEMHO-KOHTPOJIBHBIA MPUOOP

(ITIIKTI)?

JlaliTe onpeaeneHue nuieida curHaau3aiuu.

Kaxkue cpencta onosemieHust MOryT nojkiaodatbes k [TKIT?

K anextponorpedbuTensam kakoi kareropuu HajexHoctu oTHocutcs: CIIC?

B TeyeHune Kakoro BpPEMEHM PE3EPBHBIM HCTOYHUK MUTAHUS JOJKEH

obecnieunts padoty CIIC B nexxypHOM pexxume?

7. B TedeHne Kakoro BpPEMEHH pE3EPBHBIM MCTOYHUK TMUTAHUS JOJHKCH
obecrnieunts padoty CIIC B pexume «lloxap»?

8. Uro sBnsercs agpecoM moxapa B HeanpecHsix CIIC?

9. Uro sBnseTcs agpecoM moxapa B aapecHbix CIIC?

10.Kakoit croco0 mepemaun wHPOpMAIMH MEXAY MOXKAPHBIM W3BEIIATEIeM U
[TKII Ha3zsiBaeTCst MOPOTOBBIM?

11.Kakoii cioco® nepenauyn MHGPOPMALMK MEXKIY MOKAPHBIM M3BEILATEIEM U
[TKII Ha3piBaeTCst aHAIIOTOBBIM?

12.Yto siBnsieTcst ocHOBHBIMU XapakTepuctukamu [TKI1?

13.Yto Takoe «uH(pOpMAITMOHHAS EMKOCTHY?

14.Yto Takoe «uH()OPMATUBHOCTH)?

15.Kakoit  curnan  dopmupyer IIKII mpu  cpabareiBaHuM  OJHOTO
aBTOMATUYECKOT0 U3BEIIATENS B OJJHOTIOPOrOBOM IIjiciie CUrHanu3aumu?

16.Kakoit curnan  dopmupyer IIKII npu cpabarpiBanuM  BTOPOTO
aBTOMATUYECKOT0 M3BEIIATENS B OJJHOIOPOrOBOM IIjiciie CUrHanu3aumu?

17.Kakoit curnan  ¢opmupyer IIKII mnpu  cpabGaTeiBaHUM  OJHOTO

o ok w
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aBTOMATUYECKOTO U3BEIIATENs B IBYXIIOPOTOBOM Iiliek (e curHanu3anuu?

18.Kakori curnan  ¢opmupyer IIKII mpu  cpabGaTbiBaHMM  BTOPOTO
aBTOMATHUYECKOTO U3BEIIATENS B IBYXIIOPOTOBOM Iuiek (e curHanu3anuu’?

19.Kako#i curnan dopmupyet IIKII mpu cpabaTeiBaHUM OJHOTO PYYHOTO
U3BEIATENs B IBYXIIOPOTrOBOM Iiei e curHaiu3anuu’?

20.Kakyto (pyHKIIHIO BBITTOJIHSAET OKOHEYHOE YCTPOrcTBO B O6e3aapecHbix CIIC?

21.TTo xakum napamerpam kinaccuduupyrores [IIKIT U TIITY?

22.Yto takoe unpopmatuBHocTh [TITKII?

23.Kakum 00pa3oM OCYIIECTBISIETCS KOHTPOJIh PpabOTOCIIOCOOHOCTH TmIeH(pa
curHamzaiuu B roe3agpecHbix [IIIKII ¢ pagmansHeiM THHOM HUIEi(a
CUTHaIu3auu?

24.Yro siBnsieTcs ajipecoM noxapa B 0e3aapecHbix u aapecubix CIIC?

25.B uem oimuue agpecusix CIIC ot agpecHO-aHaTOTOBBIX ?

26.Kako#t curnan dopmupyer Heaapecubiii onnonoporosbsiii [IIKII B cioyuae
cpabaTbIBaHUS OJJHOTO MOKAapPHOI'0 M3BELIATENS], BKIIFOUEHHOTO B €ro Huleh()
CUTHaIu3anuu?

27.Kaxkout curnan ¢opmupyer 6e3aapecusiii neyxmnoporossiii [IIIKII B crnyuae
cpabaThIBaHUS OJJHOTO MOKAaPHOI'0 M3BELIATENsl, BKIIOUEHHOTO B €ro Hulehd
CUTHAJIN3AIUU?

28.TpeboBanms k 3KIIC ¢ 6e3aapecnoit CIIC?

29.Tpe6osanus k 3KIIC ¢ agpecnoit CIIC?

30.Ilpu cpabGaTeiBaHMM KAaKOTO MHUHUMAJIBHOTO KOJUYECTBA MOXKAPHBIX
M3BeIIaTeNIe W MO0 KAKOMY JITOPUTMY OCYIIECTBISIETCS aBTOMATHUECKOE
YIPaBIECHHUE YCTAHOBKOM MOKApOTYLIEHUA?

IlpuMmep 3aganus

Hughopmamuenocmo npuemHno-KonmpoabHo20 npubopa — 2mo:

A) KONMMYECTBO BUIOB W3BEUICHUH, OTOOpPAXKAEMbIX TEXHHUYECKHUM CPEICTBOM
MOYKapHOW CUTHAIU3alluu;

B) konuuecTBO pexuMoB pabOThI MpUOOpa U U3BEILATENEH;

C) KOJMYECTBO CHUTHAJOB YINpABIECHUS AaBTOMATHYECKUMHU CpPEIACTBAMU
MOXKAPOTYIIEHUS.

OtBer
I1. 7.1.4 TOCT 53325 — 2009 «Ilo napopMaTuBHOCTH (KOTMYECTBY BHJIOB
BbITaBaeMbix u3BenieHuil) [ITKIIT moapazaensror Ha mpuOOpHI:
— Majioi HHGOPMATUBHOCTH — JI0 3 BHJIOB M3BEIIICHUH;
— cpenHe nHOOPMATUBHOCTH — OT 3 110 5 BUAOB M3BEIICHUI;
— 00JbII0M MHPOPMATUBHOCTH — CBBIILIE 5 BU0B U3BELICHUI.
[IpaBunbHBIM OTBET A.
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A 3aoanus 011 camocmosamenbHozo peuienun

Yempoiicmeo, npeonasnauennoe 0nsa hopmuposanus CucHaiIo8 ynpaeieHus
ABMOMAMU4eCKUMU CPEOCMEAMU NOHCAPOMYUEH UL, NPOMUBOObIMHOU
3auumsl, ONOBEUeHUs, OPY2UMU YCMPOUCMBAMU NPOMUBONONCAPHOU 3AUUNDbI,
a maxoice KOHMPOJISL UX COCMOSIHUSL U TUHUL C8A3U C HUMU.

A) ripubop npueMHO-KOHTPOJbHBIN moxkapHbIi (ITTTKIT);
B) nmpubop nprueMHO-KOHTPOIBHBIHN MOKAPHBIN U yIIpaBICHUS,
C) npubop mokapHbIN ypaBICHUS.

Tema 8. CucreMbl onoBenieHusi ¥ yrpaBJjieHUs IBaKyanuei
JIIJeil IpH moxape
Ilo umoeam uzyuenus memvi Kaxcovlll 00yUaArOWULICS (He 3a8UCUMO OM
nocewjeHUs 3aHAMuULL) 00s3aH OMUUMAMbC NO KOHMPOTIbHbIM MEPONPUIMUIM.

1. Tect (Teopusi M NPAKTUKA);

2. JJabopaTopHasi pa6ora Ne 3 (oT4er);

3. JAKP (momamHsAs KOHTpoOJIbHAs padora) «Pazpadorka
INPOEKTHBIX pemeHuit mno 3amure o00bekToB CIIC n

COYDI» (3amura).
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CA 1. TexHuueckuil perjiaMeHT 0 TpeOOBAHMIX MOXKAPHOU 0€30MaCHOCTH
Q [Tekct] : denep. 3akon Poc. @eneparuu ot 22 utois 2008 1. Ne 123-

N =

@3.-Cr. 5, 6, 42, 46, 51, 54, 84.
2.CIT 3.13130.2009. Con mnpaBui. CucTeMbl MPOTHUBOMOMXKAPHOU
3ammThl. CHCTEMA OIOBEIICHUS U YNPABJICHUS 3BaKyallMEH IHOJIEH
npu noxapax. TpebdoBanus noxapHou 6e3zonacHoctd [Teker]. — M. :
BHUUIIO MYC Poccuu, 2009.
3. Texuuueckue CpeAcTBa TMOXKapHOW cUrHaim3anuu [Tekcr]
COOpPHMK HOPMAaTUBHBIX TOKYMEHTOB. — ExatepunOypr : Ypaibckuii
uHctutyT I'TIC MUC Poccun, 2014. — C. 17-25.
4. uaiinep, A. B.Texunueckue cpeicTBa NOKapHON CUTHAIA3ALUY.
Y. I [Teker] : yueb.-mMeron. mocoOue JJjisi  BBHITIOJHEHUS
7a00paTOPHBIX M NPAKTUYECKUX  paboOT MO  JUCHUIUIMHE
«IIpousBosicTBeHHass W mokapHasi aBTomaruka» / A. B. Iluaiinep,
B. B. Cemunoxenko, A. A. Kopuunos, . JI. AOpakoB -—
ExarepunOypr : Ypansckuit unctutyt ['TIC MUYC Poccun, 2012. — C.
16-18.
5. Iloxapnas aBromaruka [Tekcr] : coopauk 3anay. — ExatepunOypr
VYpanbckuit uncturyt I'TIC MUC Poccum, 2021 (rpudp MUC
Poccumn). — p. 2.3.

A Bonpocwt onsa ycmnozo onpoca

Cxonbko tunoB COYD cymectByeT B cootBercTBuu ¢ CII13.13130.2009?
Uem xapakrepusyercst Bropoit Tun COY3I?

Hns  xakux TunoB COYD [0KHO OBITh NPEAYCMOTPEHO pedYeBOE
onosenieHue?

B kakoM ciyyae JOmMycKaeTrcsi AMCTAHIIMOHHOE, PYYHOE U MECTHOE
BkitoueHne COY3?

Kakue TpeOoBaHusI NPENBABIAIOTCS K KOHTPOIK pabOTOCIOCOOHOCTH
COVYD2?

Ha xkakoifi MHHMMaJIbHOW BBICOTE OT YpPOBHS TOJIa JOJDKHBI OBITh
YCTaHOBJIEHBI HACTEHHBIE 3BYKOBBIE U PEYEBBIE OIOBEIATEIN?

Kakoli nuana3oH 3BYKOBOTO JaBJE€HHS JOJDKHBI OOECIeurBaTh 3BYKOBBIE
OIOBEIATENH?

Ha kxakoe 3HaueHHWE YpOBEHb 3BYyKa, CO3[aBAEMbIHi 3BYKOBBIM U PEUYEBBIM
OTOBENIATENIEM, TOJIKEH OBbITh BBIIIE YPOBHS 3BYKa MOCTOSIHHOTO 1IymMa?

B kakux ciy4asx cleQyeT yCTaHaBIMBaTh CBETOBBIE OIOBEIIATEIN
«Bwxom»?

Ha kako¥l BbICOTE Clle/lyeT yCTaHABIMBATh IBAKYalIMOHHBIE 3HAKU MOXapPHOU
0€30MacHOCTH, YKa3bIBAIOIINE HANPABICHUE JTBUKEHUA?
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IlpuMepsl 3a1aHui

I. [0e cnedyem ycmanagénueamov 36aKyayuoHHble 3HAKU  NOACAPHOU
be3onacnocmu, yKazoleaioujue HanpagieHue 08UNCeHUs?

A) B Kopuopax JuHou 6osee 50 M;

B) B He3aABIMIISIEMBIX JIECTHUYHBIX KJIETKAX;

C) B Kopugopax 0OIIEKUTHN, BMECTUMOCTBIO OoJiee 50 ueoBeK Ha ATaxe;

D) Bce oTBETHI BEPHBI.

OTtBer

II. 54 CII 3.13130.2009 «DOBakyallMOHHbIE 3HAKM IOKAPHOU
0e30macHOCTH, yKa3bIBAIOIINE HampaBjJeHUE  JBWKEHUS, cleqyeT
yCTaHABJIMBATB:

— B Kopuaopax JUIMHOM Oosee 50 M, a Takke B KOpUIOpax OOIIECKUTHI
BMecTUMOCThIO Oosiee 50 uenoBek Ha 3taxe. [Ipu 3ToM 3BakyallMOHHBIE 3HAKH
MO’KAPHON 0€30MaCHOCTU JOJHKHBI YCTAHABIMBATHCA IO JIJIMHE KOPHJIOPOB Ha
paccTosiHUM He Oozee 25 M Jpyr OT Jpyra, a Takke B MeCTax INOBOpPOTOB
KOPHJIOPOB;

— B HE33JbIMJIIEMBIX JIECCTHUYHBIX KJIETKAX;

— B JpYrMX MECTax, IO YCMOTPEHHUIO IIPOEKTHOM OpraHu3aluu, €CIA B
COOTBETCTBHUH C MOJOXKEHUSIMHU HACTOSILIETO CBOJIA MPABUJ B 3JJaHUU TpeOyeTcs
YCTaHOBKA 3BAaKYallMOHHBIX 3HAKOB M0KapHOM 0€30IaCHOCTI.

[IpaBunbHbIi oTBET D.

A 3aoanue ona camocmoamenbHozo peuieHus

Jlonyckaemces au kommynukayuu COY2I cosmewams ¢ paouompancisiyuoOHHOU
cemvio 30aHus?

A) nomyckaercs;,

B) He nomyckaercs;

C) xareropuyecku 3ampernieHo.

1. Ipuanunel BeIoopa COYI nis 00bekTa

e\ 1.CIT 3.13130.2009. CBon mpaBwii. CUCTEMBI MPOTUBOIMOKAPHOM
\.«Z? 3amuThl. CrcTeMa OMOBEILEHHUS U yIPaBICHUS dBaKyallen Jiroaei
N npu moxkapax. TpeOGoBanus moxapHou Oe3zomacHoctu [Tekct]. —
M. : BHUMIIO MYC Poccun, 2009. — Pa3zae 6, 7.
2. TexHuueckue cpeacTBa MOXKApPHOW CUTHaIM3aluu [ TeKcT]
COOpDHUMK  HOPMAaTHUBHBIX  JOKyMEHTOB. —  EkarepunOypr:
VYpanbckuit unctutyt ['TIC MUC Poccuu, 2014. — C. 20-25.
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Onpeodenume, kaxum munom COYD 0ondicHo ocHawamvcsi 00HOIMAICHOE
30anue oemckozo caoa na 130 mecm?

OtBeT

OcHoBHBIE  TpeOOBaHMsSI 1O OOOpPYIOBAHMIO 3JaHUN  CHCTEMaMH
OMOBEIICHUs U ympaBleHUs »3Bakyauuei wusnoxkenol B CII 3.13130.2009.
Tpebyembrit Tunm COYD ykazan B T1abdn. 2 CII 3.13130.2009, mpu >ToM 11s
Ka)XI0r0 TUIAa 0OBEKTOB MPEAYCMOTPEHO | MM 2 HOPMATUBHBIX MTOKA3aTeNsl, 1O
KOTOPBIM OCYILECTBIsIETCS BhIOOP cooTBeTcTByromero tuma COYD. CornacHo
m. 1 Ttabn. 2 CII 3.13130.2009, ogHOdTa)XHOE 3MaHHUE OETCKOrO MOIIKOIBLHOIO
COOPY)KEHHUS JOJDKHO OBITh oOopymoBaHo 1-m tumom COVYD. Omnako s
JTAHHOTO TUIA 00BEKTOB MPEAYCMOTPEH €Ille OJANH HOPMATUBHBIN MOKa3aTellb —
qyucio MecT. s IeTCKUX JOMIKOJIbHBIX yupexkaeHui Ha 130 mect TpeOyercs 2-
u tun COVYD. CnemoBaTenbHO, W3 JABYX VYKAa3aHHBIX THUIOB CIEAYET
npexycMaTpuBaTh HauOoiee BBICOKHMA, TO €CTh 2-i THII.

BbIBoaA: OJHO3TaXHOE 3/aHUE JETCKoro caaa Ha 130 mect JOJKHO
ocHamarecs 2-M turoM COYD.

A 3aoanue ona camocmoamenbHozo peuieHus

Kakxum munom COY3I dondcno ocnawamucs kaghe emecmumocmoio 60 uenosex,
BCMPOEHHOE 8 5-9MANCHBIU HCUTOM OOM HA YPOBHE NEPB8O20 dmaxica?

I11. HopmaTuBHble TpeOGOBaHMA K  JJIEKTPOCHAOKEHUID  CHCTEM
NPOTUBOMOKAPHOM 3aIMUTHI.
e\ 1. CIT 6.13130.2021. CucrteMbl MOPOTHUBOMOXKAPHON 3aITUTHI.
\Q DNEeKTPOYCTAaHOBKM  HM3KOBOJIbTHBIE. TpeboBaHus MOXKapHOM
oe3onacHoctH [Tekcr]. — M. : BHUUIIO MYC Poccun, 2021
2. Tloxapnas aBromMatuka [Tekcr] : cOoOpHUK 3amad. —
ExarepunOypr : Ypansckuii uacruryt I'TIC MYC Poccun, 2021
(rpuc MYC Poccun). — p. 2.4.

Paccuumamov emxocmo  axxymynsmopmnou o6amapeu (oowvexm |l xamecopuu
HAO0eXCHOCMU 31eKMPOCHabIcenUus) O obecneueHus pe3epeHoc0 NUMAHUSL
AVIIC u COY3, cocmosaweti uz npuemHo-KoHmpoavHo2o npubopa «CueHan—
20M» (1;,=600 mA, 1p ;=650 M4 npu U, =12 B), 20 uzeewgameneii UII 212-
45 (Izp= 45mxA, lpp=20mA npu U,,,=12 B), 2 uzeewamens HUIIP-U
(nompebnsiemoiti mox npu U,,, =12 B ne 6onee 0,1 mA), 2 ceemos38ykoswvix
onosewamens Masax-12-KII (nompeonsemovii moxk npu U,,,=12 B ceem —

25 mA, 36yk — 50 mA).
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OtBeT

OmnpenenseM eMKOCTh akKymyJisitopHoi 6atapen (AKDB) B coorBeTcTBUU
¢ TpeboBanueM CII 6.13130.2021 B nexypHOM peKHMMeE, yUUThIBasg, YTo Mask-
12-KII B nesKypHOM pexKUMeE JIEKTPOIHEPTHUIO HE TOTPEOIIsIeT

C,, =t;->.1, =24-(600-107 +20-0.045-10° +2:01-10°)~14,426 A -

Onpenensem emxoctb AKDB B pexxume «lloxap»:

C,.=t,-> 1  =1.(650-102+20-20-10° +2-01-10° +25.102 +50-10°)~ 1125 A - u

Taxum o6pazom, emxoctsh AKD onpeznensercs kak:

Cus=125-(C,, +C,,)=125-(14,426 +1125)~ 19,4 A -u

BbiBoa: mnpu HaTMYUMKM  OJHOTO MCTOYHHMKA DJIEKTPONUTaHUA (HA
oOvekrax Ill kareropum HamEKHOCTU JIIEKTPOCHAOKEHHS) B KauyecTBE
pesepBHoro ucrounrka nutanus AYIIC u COYD neobxoaumo npumensath AKb
E€MKOCTBIO He MeHee 19,4 A-u.

A 3aoanue 011 CAamMoCmoamenbHo20 peuienun

Hocmamouno  1u O obecneuenuss  pe3epeHO2O  DNEKMPONUMAHUSL
asmomamu4eckou yCmaHo8Ku noxcaprou cuenanuzayuu wmamuou AKb 12 B
Ha 7 Ay
— Ilpubop «BOPC-IIK4», 12 B (npuemHO-KOHMPOIbHLIL  NpuUdOp,
mokonompeonenue: I = 300 mA, Uy, = 12 B) — 1 wm.
— UII 212-3 CV (uzsewamenv nodxcaphwviii OblMos8ol, mokonompeonenue. |
= 0,1 mA, Uy, = 12 B) — 5 wum.
—  UIIP-U (uzewyamenv noxcaphwiii 0biMo8ou, mokonompeonenue: I = 0,1
MA, Upym. = 12 B) — 1 wum.
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1.3 ABTOMaTH4YeCKHE YCTAHOBKH MOKAPOTYIICHUS

Tema 9. ABToOMaTHYecKHe YCTaAaHOBKH BOAAHOTO U IEHHOTI'0

MOKaApPOTYIICHUSA

Ilo umoeam uzyuenuss memvl KadxtCObIL 00VUAIOWULC (HEe 3ABUCUMO OM
noceuwjenust 3aHaAmuil) 0053aH OMYUMamsCs N0 KOHMPOTbHLIM MEPONPUAMUIM
1. Tect (Teopus);
2. JIabopaTtopHas padora Ne 4 (otueT B TeTpaau 11 a/p v n/p);

3.

€t \
¥ o

Tecr (mpaxkTHKa) «Omnpenenenue HOPMATHUBHOM

MHTEHCUBHOCTH M NpoBepKa padorocnocodHoctu AYBII);
4. KypcoBoii mnpoexkt «Pa3pa0oTka NPOEKTHBIX pelIeHuH
YCTAHOBKH BOJSIHOTO IOKAPOTYLICHHUS.

1. KoHcriekr.
2.

TexHuyeckuii  perjaMeHT O  TpeOOBaHUAX  TMOKAPHOU
oe3omacHoctu [Tekcer] : denep. 3akoH Poc. deneparnuu ot 22
utoasg 2008 r. Ne 123-®d3. — Cr. 5, 6, 42, 45, 51, 61, 83, 104,
112.

CII 485.1311500.2020. Cuctembl IPOTHUBONOKAPHON 3aILUTHI.
YCTaHOBKM TMOXKAPOTYWIEHHWS aBToMarnueckue. Hopmbel u
MpaBuJia MPOEKTUPOBAHUSI.

. babypos, B. Il. IIpou3BoacTBEHHass U TNOKapHas aBTOMAaTHKA.

Y. 2. ABTOMAaTUYECKUE YCTAHOBKH MOXapoTyuieHusa [Tekcr] :
yueOnuk / B. II. baOypos, B. B. babypun, B. 1. ®omums,
B. N.CmupnoB — M. : Akagemusa I'TIC MUC Poccun, 2007. —
Ia. 4. - C. 92-176.

. babypos, B. [I. ABToMaTnyeckne yCTaHOBKH MOXKAPOTYIICHHUS.

Buepa. Ceromns. 3aBtpa. Y. 1, 2 [Tekct] : y4eOH.-crpas.
nocobue / B. I1. babypos, B. B. badypun, B. 1. ®omun. — M. :
N3n-Bo «Iloxnaykay, 2007. — I'n. 3. — C. 113-223.

. [Inatinep, A. B.TexHuyeckue  cpeAcTBa  IOKApHOU

curHamuzaruu. Y. Il. [Tekcr] : yue6.-meron. mocobue s
BBITIOJIHCHHSI  JTAOOPATOPHBIX W TPAKTHYECKUX paboT 1o
mucruiuinHe «IIpon3BoACTBEeHHAS M TIOKapHAsk aBTOMATHKa /
A. B. Hlnaiinep, B. B. Cemunoxenko, A. A. Kopuaunos, /1. .
AbpaxoB. — ExarepunOypr : Ypansckuii uactutyt ['TIC MUC
Poccun, 2012. — C. 6-12.

. Cemunoxenko, B. B. IlpousBoiacTBeHHass U MOXKapHas

aBToMatuka [TekcT| : cHopaBouYHbIE MaTepuanbl s
BBINIOJIHEHUS KypcOBOro Ipoekta 1o Tteme «Pa3paboTka
IpPOEKTa aBTOMAaTUYECKOW YCTAHOBKM BOJSIHOTO U TIEHHOIO
noxkaporymenus» / B. B. Cemunoxenko, A. B. IlInaiinep, /.
. AbpakoB. — ExarepunOypr : Ypansckuii uHCTHUTYT [TIC
MUYC Poccun, 2009. — 104 c.
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10.

=~

8. Iloxkapnas aBromaruka [Tekct] : cOOpHUK 3agady. —
ExarepunOypr : VYpansckmit maCcTHTYT ['TIC MYC Poccum,
2021 (rpud MUC Poccun). — p. 3.1.

A Bonpocel ona yemnozo onpoca

Kakue BuIbI Mycka CyIIECTBYIOT B JAPEHUYEPHBIX YCTAHOBKAX BOJSHOIO
MOXKAPOTYILIEHUA?
KakuM 00pa3oM MOKHO 3allyCTUTh CIPUHKIEPHYIO YCTAHOBKY BOJSIHOTO
HOKapOTYILIECHUS BPYUHYIO?
Kakue TpyOonmpoBoabl pa3ivyaloT B YCTAHOBKAaX BOJASIHOIO U IIEHHOTO
NOKAPOTYILIEHNA?
Kakum o0pa3zom nojjepKuBaeTcsi JaBjeHHE B TPyOONpOBOJAX BHILIE y3ja
YIPABJICHHS B CHPUHKJIEPHON BO3QYIIHON YCTaHOBKE?
K kakoMy TuUIly YCTAaHOBOK OTHOCHUTCS CHPHUHKJIEpHAs YCTaHOBKA
MOKAPOTYLIEHUS IO COCO0Y TyIIEHUS?
Ha yem ocHOBaH npuHIUI paOOThl CUTHAIM3ATOPA JaBICHUS?
Kakoe ycTpoiCTBO BBINOIHSAET (PYHKIMHU MEPEIayi CUTHAjIa Ha annaparypy
YIPABJICHUS B Cilydae cpadaThIBaHUs KJallaHa y3ja yIpaBiIeHus?
Kakue Tunel mycka UMeeT IpeH4YepHas yCTaHOBKA MOKAPOTYIIEHUS?
Kakue ycTpolicTBa MOTyT MCIIOJIB30BaThCA B KAU€CTBE aBTOMATUYECKOTO U
OCHOBHOTO BOJOIIMTATEIIEN U B KAKOM cirydae?
Kakoe xonnyecTBO meHOOOpazoBaTens JOKHA UMETh YCTaHOBKA MEHHOTO
MOKapOTyLIECHUS?

ITo npakTH4YecKOMY 3aHATHIO

TeopeTnyeckne BONpochl

[Tokazatb Ha cxeme U CcGOPMYJIUPOBATH OMNpPEIEICHUE TOABOJAIIETO
TpyOOTIpoOBOA.
[loka3atp Ha cxemMe U CHOPMYIMPOBATH ONpPEAEIECHUE MUTAIOLIEro
TpyOOnpoBOA.
[Toka3zaTh Ha cxeme U cHOpPMYyIUPOBATH ONPEAEIECHUE PACTIPEACIUTEILHOTO
TpyOOnpoBOA.
[loka3atb Ha cxeMe opocuTenu. Yem CIPUHKIEPHBIA OPOCUTEND OTINYAETCS
OT APEHYEPHOTO?
[Toxazath Ha cxemMe H CcGHOPMYIHUPOBATH OINpPEAEICHUE OCHOBHOTO
BOJIONUTATENs, HA3BaTh YCTPOWCTBA, BHIMOIHSIOMINE UX (PYHKIINH.
[Toxazath Ha cxeme U cHOPMYIHPOBATH ONpEACIEHUE ABTOMATHYECKOTO
BOJIONUTATENs, HA3BaTh YCTPOWCTBA BBIMOJIHSIONINE UX (QYHKIUH.
[Tokazath Ha cxeme U cPOpMYIUPOBATH ONPEAETICHUE y371a YIPaBICHHUS.
[loka3aTp Ha CXe€M€ CUTHAJIW3aTOp [JABJEHUS, paccKka3aTb [PUHLHAII
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JICUCTBUSI, HA3HAUYCHHE.
9. Tloka3zaTh Ha cXeMe IIEKTPOKOHTAKTHBIE MAHOMETPHBI, PACCKA3aTh MPUHITUII
JICUCTBUS, HA3HAYCHHUE.
10. Iloka3aTh Ha cXeMe CUTHAIM3AaTOP MOTOKA KUIKOCTH, paccKa3aTh MPUHIIUIT
JICUCTBUS, HA3HAYCHHUE.
11. Tloka3aTh Ha CXeM€ CEKIIMIO CIIPUHKJICPHON BOJI03AaMIOJIHEHHOM YCTaHOBKH.
12. Tloka3aTh Ha CXE€M€ CEKIMIO APEHUYEPHOW YCTAHOBKH C JJICKTPUUYCCKUM
ITYCKOM.
¥Y3en ynpaBiieHUs] COPUHKIJIEPHBIN BOA03aN0JIHEHHbBINA «I [pSAMOTOYHBIID)
1. Tlopsnok melcTBHil, OCYIIECTBISIEMbIN MPU MOJATOTOBKE y3J1a YIPABIEHUS K
JEKYPHOMY PEKUMY.
2. llopsgok nedcTBUN TIpH TMPOBEpPKE PabOTOCHIOCOOHOCTH CHUTHAIBHBIX
YCTPOWCTB.
[Topsinok neicTBUiA IPU MPOBEPKE paOOTOCIOCOOHOCTH y3J1a YIPABICHHUS.
3HaueHME JABJICHUS B JIKYPHOM PEKHUME B IMUTAIOIIEM TPYOOIIPOBO/IE.
Kpan KH 1: HazHaueHue, OJ0KEHUE B ACKYPHOM PEKHME.
Kpan KH 2: HazHaueHue, OJ0KEHUE B ACKYPHOM PEKHME.
Kpan KH 3: HazHaueHue, OJ0KEHUE B ACKYPHOM PEKUME.
3anasmxka 3/] 10: monokeHue B AKYPHOM PEKUME U TOCIIE MOXKapa.
3ansmxkka 3/ 11: monoxkeHue B A€KYPHOM PEKUME U TMOCIIE MOXKapa.
0. PacckazaTh npuHIuI paboThI y3J1a yIpaBIICHHUS.
11. Kakue curHansl OyneT (opmMupoBaTh ammaparypa CUTHAIM3ALUU IPU
3aCOpEHUH KOMIIeHcaTopa (KaJIMOPOBAaHHOTO OTBEPCTHS).
¥Y3en ynpapiieHUs] CIPUHKIICPHBIN BOAO3AMOJIHEHHbBIN C KAMEPOU 3aICPKKH
1. Tlopsnok melcTBHil, OCYIIECTBISIEMbIN MPU MOJTOTOBKE y3Ja YIPaBIEHUS K
JIEKYPHOMY PEKUMY.
2. llopsmok neWcTBUH TIpH TPOBEPKE PabOTOCTIOCOOHOCTH CHUTHAIBHBIX
YCTPOMCTB.
[Topsinok nmercTBUiA IPU MPOBEPKE PaOOTOCTIOCOOHOCTH y3J1a YIIPABJICHHUS.
3HaveHME ABJICHUS B JIEKYPHOM PEKUME B IMMUTAIOIIEM TPYyOOIIPOBO/IE.
Kpan KH 1: HazHaueHue, MOJ0KEHUE B ACKYPHOM PEKHME.
Kpan KH 2: HazHaueHue, MOJ0KEHUE B ACKYPHOM PEKHME.
Kpan KH 3: HazHaueHue, MOJ0KEHUE B ACKYPHOM PEKHME.
3ansmxkka 3/] 8: MojoxkeHue B ICKYPHOM PEKUME U MOCIIE MoXkKapa.
3anskka 3/ 9: MomoxkeHUe B ICKYPHOM PEKUME U MOCIIE MoXKapa.
0. Haznauenue kamepbl 3aACPKKH.
11. Paccka3aTh puHLUI pabOTHI y3Jia YIIpaBJICHHUS.
12. Kakue curHansl Oyaer (opmupoBaTh amnmapaTrypa CUTHAIU3AUU TPU
3aCOpPEHUH KOMIIeHcaTopa (KaTnOpOBAHHOTO OTBEPCTHS).
¥3en ynpaiieHUs] APEHUYEPHBIN € IAECKTPOIPUBOIOM
1. Ilopsimox nercTBUM, OCYIIECTBISIEMBIM NIPU MOATOTOBKE y3J1a YIIPABJIEHUS K
JEKYPHOMY PEKUMY.

HOoo~NO AW

HOoo~NOO kW
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12.

No gk~
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10.

11.

12.

13.

14.

15.

16.

[Topsimok nelcTBUA TIpU TPOBEpPKE pPabOTOCTIOCOOHOCTH CUTHATBHBIX
YCTPOWCTB.

[Topsinok nericTBUi TpU TPOBEPKE pabOTOCTIOCOOHOCTH y371a YIIPaBJICHHUSI.
3HaueHUE JIaBJICHUS B IEKYPHOM PEKHUME B TUTAIOLIEM TPYOOIpPOBOIE.
Kpan KH 1: HasHaueHme, MOJI0KEHNE B ACKYPHOM PEKHIME.

Kpan KH 2: Ha3HaueHue, MoJI0)KEHNE B ACKYPHOM PEKHUME.

Kpan KH 3: HasHaueHue, MoJI0)KEHNE B ACKYPHOM PEKHUME.

3anBukka 3/1 6: MonoxeHue B 1KYPHOM PEXUME U TOCIIE MoXKapa.
3amBmwkka 3J[ 7: mosoxkeHue B JEKYPHOM PEXKHUME M NpPU MPOBEPKE
paboTOCIIOCOOHOCTH y3J1a YIIPaBICHHUS.

. PacckazaTh npuHIUn paboThl y3/1a yrpaBIeHUsI.
11.

[Ipu cpabaThiBaHMM KaKOTO KOJMYECTBA AaBTOMATHYECKUX H3BeIlaTenen
JIOJKEH OTKPBIBAThCS KJIAMaH JAPEHUYEPHOTO y3Ja yIpaBieHHs (HOPMaTHUBHO
000CHOBATH)?
Kakue curnaner Oyner ¢GopMUpOBaTh amnmaparypa CHUTHAJIM3alUUA IPU
3aCOPEHUHU KOMIIEHCcAaTopa (KaJuOpOBAaHHOTO OTBEPCTHS).

YcTaHOBKa BOJSHOTO MOKAPOTYIICHHUS]
Kakum 06pa3oM 3amyCTUTh CIIPUHKIEPHYIO YCTAHOBKY BPYUHYIO?
Kakum 06pa3oM 3amyCTUTh JPEHYEPHYIO YCTAaHOBKY BPYUHYIO?
[Tpu kaKoM JaBJIEHUM BKJIFOYAETCS U BBIKJIIOUAETCS )KOKEeH—HAcOC U noyemy?
[Tpu kaKoM JaBJIEHUM BKJIFOYAETCS OCHOBHOM MOKapHBIA HACOC U oYeMy?
[Ipy kaKOM JaBJICHUH BKJIFOYAETCS PE3EPBHBIN HACOC U IIOYEMY?
B xakoMm ciy4yae BKJIIOYAETCs IPEHAXKHBIA Hacoc?
B kakoM ciydae MpOWCXOAWUT JKCTPEHHAs OCTaHOBKa pabOThl HACOCHOMU
CTaHIIUHN?
Pacckazats npuHIHUI paboThl yCTAHOBKH B JISKYPHOM PEKUME.
Pacckazath npuHIHII paboThl yCTAHOBKH MIPH MOXKape.
Kak mpoBeputh paboTOCIIOCOOHOCTH y37a yHpaBJICHHUS 0€3 KOMIUIEKCHOTO
MyCKa YCTaHOBKHU?
Kak mpoBeputh paboTOCIOCOOHOCTh YCTAHOBKH KOMIUJIEKCHO 0€3 OTHEBBIX
WCIIBITAHU?
K kakuMm mnociencTBusM NpPUBENET OTKpPbITas 3aJBUKKa HAa MHUTAIOIEM
TpyOOIIPpOBOJE JIPEHUYEPHOIO Yy3Jla YIpaBJIECHUS TMpPU TMPOBEPKE €ro
paboToCcIocoOHOCTH?
*K KakuM TMOCIEACTBUSAM TPHUBEIACT OTKpPHITas 3aJBIDKKA HA IMHTAOIIEM
TpyOOIIPOBOJIE CIPUHKIEPHOTO BO3AYIIHOTO y3Ja YIpPaBICHUSA TMPH
MPOBEPKE €ro padboToCnocoOHOCTH?
*B yeM mpU4MHA YaCTOr0 BKIIIOUEHUS KOKel-Hacoca?
*B dyeM mpuYMHA BKIIOYEHUS OCHOBHOTO Hacoca MPH OTKPHITHH 3aIBUXKKU
niepes] y3JI0M YIIPaBJICHUs CIPUHKIEPHON BOI03AIIOIHEHHOW YCTAaHOBKH?
*B ueM MOXeT OBITh NMPUYMHA PA3TUYHBIX MOKAa3aHUM MaHOMETPOB HHUXKE
y3J1a yIpaBJI€HUs U BBILIE y3J1a YIpaBJIeHUs?
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* - BOMPOCHI MOBBIIIEHHOM CIOKHOCTH.
ITo 1adoparopHoii padorte

UT0 Takoe MHTEHCUBHOCTH?

B kakux eguHUIIAX U3MEPSIETCS UHTEHCUBHOCTH?

OT 4ero 3aBUCUT UHTEHCUBHOCTb?

Kak onpenenuts HOpMaTUBHOE 3HaYE€HNUE UHTEHCUBHOCTH?

J171st yero HEOOXOAUMO OIPEACIIATH FPYIITY TOMEIICHUs ?

Kak moBnmsier Ha WHTCHCHMBHOCTh TIOBBINICHWE MJABJICHHUS  TIEPE.
opocutenem?

Kak moBnusieT Ha ”HTEHCUBHOCTD YBEIUUCHUE THAMETPA OPOCUTES?

Kak moBnusieT Ha UHTEHCUBHOCTH BHICOTA PA3MEIICHHS OPOCHUTEIIS?

Ecnu naBneHume mepen opocHWTeNleM HUXKE MHUHHUMAIBHO JOIYCTUMOTO, Kak
ATO MOBJUSACT HAa MHTCHCUBHOCTH OPOIIICHUSI M 3aIHUINAEMYIO TII0MA b

10. Jlnst wero omnpenensieTcss KoApGUIUEHT PpaBHOMEPHOCTH OPOIIECHUS?

11. Kakue mapaMeTpsl BIUSIOT HA HHTEHCUBHOCTH OPOIIICHUS?

12. Yem o0yciioBiieHa HEPABHOMEPHOCTh OPOIICHUS?

13. Kak onpeaenutb Kod)PUITUEHT TPOU3BOIUTETLHOCTH OPOCUTENS?

14. Kak pa3meniarTcsi OpOCUTENH C TIIIOCKOM PO3ETKON?

10. Kak pa3meniaroTcsi OpOCUTENH C BOTHYTOM PO3ETKOM?

ok wnE

© 00N

IpuMepsl 3a1aHUH

|. @ynxyuu asmomamuuecko2o so0onumamensi MONcem 8bINOIHAMb.

A) cocyn (cocyapl) BMECTHMOCTBIO He MeHee 1 M®, 3alONHEHHBIH BOIOM
00beMoM 0,5M3 U CHKATBIM BO3TYXOM:;

B) moanuTeiBaronuii Hacoc (FKOKeH-HAcCOC), 000pyAOBaHHBIN MPOMEKYTOIHOM
MeMOpaHHOM €MKOCTBIO (COCYZIOM) BMECTUMOCTBIO He MeHee 40 I1;

C) Bce OTBETHI BEPHBI;

D) BomompoBOJ pazIUYHOrO HA3HAYEHUS C TapaHTUPOBAHHBIM JABIICHUEM,
00eCIeunBaOIINM CpadaThIBaHUE Y3JIOB YIIPABJICHHUS.

OtBeT
I1. 6.9.4 CII 485.1311500.2020 «Bo Bcex Bumax Boasubix AVYII ciemyer
npeaycMaTpuBaTh OAWH W3 BHJOB aBTOMAaTHYECKOTO BOJOMHTATENS 0Oe3
pe3epBUPOBAHUS:
— cocyn (cocyabl) BMECTUMOCTBbIO HE MeHee 1 M
00beMoM (0,5 £0,1) M 1 CIKATBEIM BO3LYXOM;
— TIOAIUATHIBAIOIINN HAcoC (>kokel-Hacoc), 000pYI0OBaHHBIH
MIPOMEKYTOUYHON MEMOPaHHOW €MKOCTBIO (COCY/IOM) BMECTUMOCTBHIO HE
menee 40 1 ¢ o6bemoM Bojibl 0T 50 10 60% OT ee BMECTUMOCTH;

3 3amoNHEHHbIH BOIOH

45



— BOJIOTPOBOJ] MHOTO Ha3HAYEHUs, JaBJIEHHME U Pacxo] KOTOPOro OOJjbIle
WIM PaBHBI NTapaMeTpaM KOKel-Hacoca.
[TpaBunbHEI oTBET C.

A 3aoanue 01 camocmoamenbHo20 peuleHus

AVII npoexmupyemcs 6e3 HACOCHOU CMAHYUU, eCIU:

A) BogooTAa4a BOJONPOBOAHON CETU MEHEE, YeM TpeOyeMblid pacueTHbBIN
pacxoji ocHoBHOro BojonuTarens AYII, Harop BogonpoBOAHOM ceTu OoJiee,
yeMm TpeOyeMblil Harop 0CHOBHOTO Bojaonurtaresns AVYII;

B) BosooTnaua u Haop BOAOIPOBOIHOM CETH MEHee, UeM TPeOyeMbIii
pPaCcUETHBIN pacxo/ U HAIoOp OCHOBHOTO BojgonuTarens AYII;

C) BoooTI29a M HAMOP BOJOIPOBOJHON ceTH Ooiiee, ueM TpeOyeMbIit
pPacUETHBIN pacxo U HAIOp OCHOBHOro Boponutarens AVYII.

1. P'uapaBiauvecknii pacuer

@)\ = 1.IlpousBoACcTBEHHAss W TOXKapHas aBTOMaTHKa. Pa3paboTka
K? MPOEKTHBIX PEIICHUI aBTOMATHYECKUX YCTAaHOBOK BOJSHOTO
N noxaporymenus [Tekcr] : yue6. mocobue. — ExatepuHOypr
VYpanbckuit unctutyt I'TIC MUYC Poccun, 2014. (rpudp MUC

Poccun) — loapasnen 2.4. — C. 81-97.

2.Cemunoxenko, B. B. IlpousBoacTBeHHass © TOKapHas
aBTOMaTuKa [TeKcT] : cripaBOYHBIE MaT€pHUabl JIJI1 BHITOJIHEHUS
KypcoBoro nmpoekta 1o TemMe «Pa3paboTka  mpoekTa
aBTOMATHYECKOMN YCTaHOBKH BOJISIHOT'O U MIEHHOTO
noxxapotymenus» / B. B. Cemunoxenxo, A. B. lInaitnep, J. /.
AGpakoB. — ExarepunOypr : Ypansckuit unctutyt ['TIC MUC
Poccuu, 2009. — 104 c.

3. Iloxxapuas aBTroMarmka [Tekct] : cOOpHUK 3amad. -—
ExarepunOypr : Ypansckuit uacturyt I'TIC MUYC Poccun, 2021
(rpud MYC Poccun). — p. 3.1.

Onpedenume mpebyemyr0 UHMEHCUBHOCHb OPOWEHUsT 8000U OJisi NOMeUjeHusl
npoU3B00CMEa  Xa10N4amoOyMadiCHbIX MKAaHel, eCciu YOelbHaAsi HNONCAPHAs
nepyska cocmasnsem 1300 Moc/m?, a evicoma pazmewjenus 2opioyeti HazpysKi
cocmasnsem 1,2 m?

A) 0,3 1n/(c-Mm?);

B) 0,12 s/(c-m);
C) 0,08 1/(c-m?);
D) 0,24 n/(c-Mm?);
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E) 0,16 1/(c-M?);
F) 0,4 n/(c-Mm?);
G) 0,18 11/(c-Mm?).

OtBeT

[Tpunoxxenue A CII 485.1311500.2020 mnowmernieHue MTPOU3BOJICTBA
XJIOMYaTOOYMaXHBIX TKaHeW oTHocuTcs ko 2 rpymme. [lo  Ta61.6.1
MHTEHCHBHOCTD [u1st 2 Tpynmsl coctasisger 0,12 11/(c-m?). Beicota pasmernenus
rOpIOYeH HArpy3KH Il MMOMEIICHUNA 2 TPYNIbl HE BIUSET HA UHTCHCUBHOCT.
Bepuslii oTBeT B.

A&warme 0151 CAMOCHOAMENBHO20 peuienun

Onpedenume mpedyemyr0 UHMEHCUBHOCMb OPOULeHUsT 8000l Ol NOMeueHUs
npouU3B00CmMEa U30enuil U3 Ope8ecuHvl, eciu YOelbHdsl NONCAPHAS HA2PY3Kd
cocmaensiem 1600 MIuc/M?, a evicoma pazmewjenus 20pioyeti Ha2py3Ku
cocmaensiem 1,2 m?

A) 0,12 1/(c-M?);

B) 0,3 1/(c-M?);

C) 0,08 11/(c-M?);

D) 0,24 11/(c-M?);

E) 0,16 n/(c-M?);

F) 0,4 n/(c-Mm?);

G) 0,18 1/(c-m?).

I1l.  Ompeoderumv  (npubruzumenvno)  napamempvl  OCHOBHO20 U
agmomMamu4ecko2o 6000nuUmamenell YCMaHo8KU B00AHO20 NONCAPOMYUIEHUS
nomewjenus. mazazuna evicomoi 7 M niowjaovio 100 m?. Bvicoma 30anus
cocmasnsem 7 M. Xapakmepucmuku mYHNUKOBOU B0OONPOBOOHOU CEmu.
oaenenue - 0,25 Mlla, ouamemp - 100 ymm, enybuna nponeeanus - munyc 2,0 m.
Cymmapnble qunetinvie nomepu 3,5 M 600. CM.

OtBeT

[Tomemnenne Mara3uHa OTHOCUTCS K 1-OW Tpymre MOMEIICHHS COTJIACHO
npwioxkenuto A 485.1311500.2020. Omnpenmenssem 1o  Tabm. 6.1
485.1311500.2020 nopmaTuBHBIN pacxon yctaHoBKu (coctaBiser 10 1/c),
MHUHHMAJIBHYIO IUIOmans crpukiepHoir AVII (60 M?), mpomo/KHTENEHOCTD
nojaur Bojbl (He meHee 30 MuH).
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Bonoornaua TynukoBO#l BOJIOMPOBOIHOM CETH (CIPaBOYHbIE MaTEpHUAJIbI
JUTSL BBITIOJIHEHMSI KypcoBOro mnpoekta) npu gasieHuu 0,25 MIla cocraBisier
15,5 n/c, cnenoBaTeabHO TOMOJHUTEIBHBINA pe3epByap HE TpeOyeTcs.

P, — MuHMManbHOE naBieHue y AuKTytomiero opocutens — 0,1 MlIla
(coriacHO TEXHMYECKUM XapaKTEpUCTUKaM, MPEJICTABICHHBIM B CIPAaBOYHBIX
MaTtepuaax JJisl BRIIOJHEHUS] KypCOBOTO MPOEKTA).

Z — TIbE30METPUUECKOE JIaBJIeHUE (FEOMETPUYECKAsl BhICOTA AUKTYIOIIETO
OpOCHUTENIS HaJl BOJIOITPOBOJHOM CETHIO);

7 =H/100 = (7+2)/100 = 0,09 MIIa;

MectHble cONpOTUBICHHS (B TOM UYHCIE€ C Y4YE€TOM TMOTEPh B y3Je
yIpaBJIeHHs ) TpUHIMaeM paBHbIMHU 20 % COMPOTUBIICHUS CETH TPYOOTPOBOIOB
3,5-1,2 =4,2 m Box. cT. miu 0,042 Ml1a;

TpeOyemoe 1aBiieHHE MOKAPHOTO HAacoca

P, =0,1+0,042 + 0,09 — 0,25 = 0,232 — 0,25 = —0,018 MIla

CrnenoBaresibHO, HACOC HE TpeOyeTCsl.

BbiBoa: BOAONPOBOHASA CETh 00E€CTIEUUT TPEOYEMBI pacxoa U JaBJICHUE,
BBITIOJTHSET (DYHKIIMU U OCHOBHOT'O, 1 aBTOMATUYECKOTO BOJAOMUTATES.

A 3aoanue 014 cAamMoCmMOAMENbHO20 PEUleHU

Obocrhosameb  NpUOIUUMENbHBIM — PACYEemMOM OMCYMCmeue pezepeyapa u
Hacocos, coenams 6bl800 O COOMBEMCMBUU B00OCHAOMNCEHUS YCMAHOBKU
B005H020 NOHCAPOMYUIEHUSI NOMEWeHUS. BbLICMABKU 8blcomoll 3 M niowaovio 30
Mm% Xapaxmepucmuku mynuxosoti 6000nposooHoti cemu. oaénenue - 0,25 Mlla,
ouamemp - 150 mm, enyouna nponecanus munyc 1,5 m. Cymmapmvie qunelinvie
nomepu 2,7 m. 800. cm.

Tema 10. ABTOMaTH4YeCKHE YCTAHOBKH I'a30BOr0 MOKAPOTYIIEHUS

Ilo umocam uzyuenuss memwvl Kax)covll 00YUAIOWULCS (HE 3a8UCUMO OM
nocewjenus 3aHaAmuil) 0053aH OMYUMamsCs N0 KOHMPOTbHLIM MEPONPUANUIM.
1. Tect (Teopus);
2. PI'P (pacuerHo-rpaduueckas padora) Ne 2 «Pacuer 'OTB»
(otuer B Terpamau s i/p u mi/p).

g\ = 1. KoHcnekT.
K? 2. CII 485.1311500.2020. Cuctembl NpOTUBOMOKAPHOM 3aIIUTHI.
N VYcTaHOBKM MOXKApOTyIIEeHUs aBToMaTuyeckue. HopMel u mpaBuia
npoektupoBanus. Pasnen 9, npuinoxenus I' u /1.
3. ABTOMAarM4yecKHe YCTAaHOBKM Ta30BOr0, MOPOLIKOBOTO U
a’pO30JIHHOTO ToXKapoTyIieHus [TekcT] : cOOpHUK HOPMATHUBHBIX
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nokyMeHToB. — ExatepunOypr : Ypansckuit uactutyt I'TIC MUC
Poccun, 2010. — C. 46-54.

4. babypos, B. II. ABTomMaTH4eckue yCTAaHOBKHU MOKAPOTYIICHUSI.
Buepa. Ceronns. 3aBtpa. Y. 1, 2 [Tekcr] : yueOH.-cripaB. mocobue
/ B. II. babypos, B. B. babypun, B. 1. ®omun. — M. : Uzn-Bo
«IToxnayka», 2007. — Ilogpa3nen 3.1-3.8. — C. 113-184.

3. [loxxapuas aBTtomarmka [Tekcr] : cOOpHUK 3agad. —
ExarepunOypr : Ypansckuii uactutyt ['TIC MUYC Poccun, 2021
(rpup MUC Poccun). — p. 3.2.

A Bonpocel ona yemnozo onpoca

JI71s TyLIEHHS KaKUX KIJIACCOB MOYKapOB MOXKHO UCIONb30BaTh AYITI?

Kaxkwue roproune BemecTBa 1 Marepualibl Hedb3s Tymnuts ['OTB?

Ha xakue Bunpl gensarces AYTTI no yenoBusim xpanenust 'OTB?

Kakue I'OTB, npumensembie B AYI'TI, 0THOCSTCS CKMKEHHBIM?

Jlns yero k momenieHusM, 3amnmuiiaeMbiM AYITI, npumensercs TpeboBaHue

10 mapamMeTpy HET€pMETUYHOCTH?

Kakwue y311b1 1 arperatsl BXOJIAT B COCTaB HeHTpan3oBaHHOU AYITI?

Kakwne BuapI 3a110pHO-IIyCKOBBIX YCTPOMCTB NpUMeHA0TCS B AYITTI?

8. Kakme TtpebGoBanus mpenbsaBisiorcs K komumdectBy ['OTB  mMomynbHBIX
AVITI?

9. Kakoe maBieHue NOJDKHBI BbLAEpkHUBaTh TpyOompoBoasl AVYITI mpu ux
WCTIBITAHUSX HA TPOYHOCTh U TEPMETUUHOCTH?

10.Kakoe maBieHue JOHKHBI BBLACPKHBATh MOOyauTenbHble cucteMbl AVYITI

IIPU UX UCOBITAHUSAX HA TPOYHOCTh U T€PMETUYHOCTH?

Ok wnE

~N o

IIpumepsl 3aJaHUM

|. Kaxoe ocnemywawee eewjecmgo npu JOKAIbHOM HNONCAPOMYUIEHUU NO
0bvemy ciedyem UCHOIb308AMb.
A) apros;
B) nByokucsk yriaepoja;
C) xnanon 125;
D) a3or.
OtBer

IT. 9.15.3 CIT 485.1311500.2020 «IIpu joKanbHOM MOKAPOTYIICHUHU TIO
00BEMYy CIIeTyeT UCTIOIb30BaTh IBYOKUCH yriaepoay. [IpaBunbHbIi oTBET B.

A 3aoanue 01 camocmoamenbHo20 peuleHus
B meuenue xaxozo epemenu ne ciedyem 6CKpvieamsv 3aujumyaemoe nomeujeHue,
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8 KOomopoe paspeuier 00CMyn, Uil Hapywams €20 2epMemuyHoCmy Opy2um
cnocobom nocne cpabamoiganusi AVIII:

A) B Teuenue 30 MuHyT (WM 10 TIpHe3/a MOAPa3ACICHUM MOXKAPHONU OXPaHBI);
B) B Teuenue 20 MuHyT,

C) B Teuenue 20 MUHYT (WM 10 IpHE3/a MOAPa3ACICHUM MOXKAPHONU OXPaHBI);
D) B reuenue 30 MUHYT.

Il. Pacuer maccsl 'OTB

g\ = 1. CII 485.1311500.2020. Cuctembl IPOTUBOIIOKAPHOM 3aIUTHI.
z? VY cTaHOBKH MOkapoTyuieHus apTomatuyeckue. HopMel u nmpasuna
npoektupoBanus. Paznen 9, npuioxenus I' u /1.
2. [loxapuas aBtomatuka [Texcr] : cOOpHUK 3agad. —
ExarepunOypr : Ypanbckuit unctutyt I'TIC MUC Poccuu, 2021
(rpuc MUYC Poccun). — p. 3.2.
3.ABTOMAaTHYECKHE YCTAHOBKH Ta30BOTO, MOPOIIKOBOTO U
a’pO30JIbHOTO TMOoXkapoTylieHus [TekcT| : COOpHUK HOPMATHUBHBIX
nokymMeHTOB. — ExarepunOypr : Ypansckuil uacturyt I'TIC MUC
Poccun, 2010. — Ilpuaoxkenue I, E - C. 62-66.

Onpedenums maccy uHepeeHa u KOauvyecmeo 0AaLNI0H08 MOOYIbHOU YCMAHOBKU
onsa 3awumvl ATC wna 11 movic. HOmepos pasmepamu 21%x6%2,7 m c
Mmunumanvrot memnepamypoii +15°C 6e3 npunyoumenvHot GeHMUNAYUL.
Buvicoma nao yposnem mops 600 m. Cymmapuas niowadv Hecepmemuynocmu 1
Mm% Ilpoemwvl pacnonazaiomcs monvko 6 6epxmeil 30ne nomewenus. Macca
unepeeHa 6 o0Hom 40-rumpoeom oOannone 9,64 ke. Obwuii 06vem
mpy6onposoda — 0,05 m°.
Pemenne:

[[1OTHOCTP Ta30BOr0 OrHETYHIAIIEro BEIIECTBA OMNpENeIsieM IO

bopmyie:
p1=po-2 Ky =1,42-22-0,93 = 1,33 (xr/npd).
Koaddumment KZJ OTIpeJIeIIsieM TI0 Q)opMyJIe.
K,=I"6"1,,-vVH=0,1-0,003-60-+2,7 = 0,03.
[TapameTp HETepMETUYHOCTU IOMELIEHUS ONPEIEIISIEM KaK:

LF, _ 1 _
6= —— =0,003 (m}).
V, 3402
Omnpenensiem maccy ['OC, npenHasHadeHHYIO JIJIsi CO3/JaHUSI B 00OBbEMeE
MOMEIIEHUS] OTHETYIIAlEd KOHIEHTPAlMU MNPH OTCYTCTBUU HCKYCCTBEHHOM

BEHTWISIIIMU BO3/yXa JJIsl THEPTeHa (CoKAaThIX Ta30B):
100
M,=V,-py-(1+K;)- In—

—=340,2-1,33- (1+0,03) - In—— 0 -

100— 365
211,6 (k).
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Maccy octatka 'OTB B TpyOonpoBoax onpenenseM Kak:

[Ipuaumaem p.,,,c = Po-

M., = Vop * Paoms = 0,05+ 1,42 = 0,071 (k).

IIpousBenenue M, : n NpUHUMAEM M3 YCIOBUS, YTO YCTAHOBKA JOJKHA
oOecrieunBath Tojnayy He MeHee 95 % Macchl ra3oBOro OTHETYIIAIIETO
BEILIECTBA B IOMEIICHHE, IOITOMY:

Ms-n =5%"-M, = 0,05-211,6 = 10,6 (r).

Pacuetnyro maccy razoBoro oruerymarniero cpeactsa (I'OC), kotopas
JOJKHA XPAHUTHCS B YCTAHOBKE, ONPENIEIIAEM KaK:

M, =K, - [Mp + M, + M;- n] =1,05-[211,6 + 0,071 + 10,6 | = 233,4

OmnpexensieM KOJIMYECTBO OAJUIOHOB 1O (hopMyJIe:
M _ 234 _
nz= iEYTie 24,2 (en).
OtBer: macca ['OC paBna 233,4 xr, komudecTBO 40-TUTPOBBIX
o6ammonoB — 25 ex. C yugerom 100 %-moro pezepBa 'OTB — 466,8 kr, 50

0aJUIOHOB.

A 3aoanue ona camocmoamenbHozo peuieHus

Onpedenums  maccy xaaoowa 125 u xoauuecmgo OANIOHO8 MOOVIbHOU
yemarnosku 0na 3awumsl nomeweruss ATC na 11 moic. Homepos pazmepamu
21x6%2,7 m ¢ munumanvnoti memnepamypoi +15 ‘C 6e3 npumyoumenvHot
senmunayuu. Bvicoma wnao yposnem mopsa 600 m. Cymmapnas niowaow
necepmemuunocmu 1 m?. Ilpoemvl pacnonazaiomcsi moibko 6 6epXHell 30He
nomewenus. Qbwuti 0b6vem mpybonposoda — 0,05 m°.

Tema 11. ABTOMaTH4YeCKHE YCTAHOBKH MOPOIIKOBOIO M
a3P030JILHOIO MOKAPOTYLICHUSA

Ilo umozam uzyuenuss memwvl Kax)covll 00YUAOWULCS (HEe 3a8UCUMO OM
nocewjenus 3aHAmuil) 0053aH OMYUMAMsbCsl N0 KOHMPOTbHLIM MEPONPUSMUIM.
1. Tect (Teopus);
2. PT'P (pacuerHo-rpadpuyeckas padora) Ne 3 «Pacuer
\/ kosmdecTsa MIIIT AYIIID» (oTueT B TeTpaau 1is ji/p u 1i/p);
3. PI'P (pacuerHo-rpadmueckassi padora) Ne 4 «Pacuer
komuecTBa FOA AYI'TI» (otyer B TeTpanu st a/p u n/p).

g\ S 1. KoHcnekT.

4 2. CIT 485.1311500.2020. CucteMbl NMPOTHUBOIOKAPHON 3aIUTHI.
YcTaHOBKY MOXKapoTylIeHUus: aBTomatuueckrue. Hopmbl 1 nipaBuia
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N =

npoektupoBanus. Pazaenst 10, 11, npuaoxenns U, K.

3. [loxxapuass aBTtomaruka [Tekcrt] : cOOpHUK 3agady. —
ExarepunOypr : Ypanbckuit unctutyt I'TIC MYUC Poccuu, 2021
(rpud MUC Poccun). — p. 3.3.

4. ABTOMAaTHYeCKHE YCTAaHOBKM Ta30BOr0, IMOPOILIKOBOTO U
a’pO30JBHOTO TOXKapOTyIieHus [TekcT] : cOOpHUK HOPMAaTHUBHBIX
nokymeHTOB. — ExarepunOypr : Ypansckuii uacturyt I'TIC MUC
Poccun, 2010. — C. 55-62.

4. baOypos, B. Il. ABTomMaTHueckue yCTaHOBKH IMOKapOTYIICHUS.
Buepa. Ceronns. 3aBtpa. Y. 1, 2 [Tekcr] : yueOH.-cmipaB. mocobue
/ B. I1. badypos, B. B. babypun, B. 1. ®omun. — M. : U3a-Bo
«IToxnaykay», 2007. — lloapa3aen 4.1.1.-4.1.3, 5.1, 5.2. — C. 256-
261.

A Bonpocwt 0nsa ycmnozo onpoca

JIs TylIeHHUs] KaKKX KIJIACCOB MOKapOB MOXKHO Uconb3oBaTh A YIIII?

JI71s TylIeHUS] KaKHUX KIJIACCOB MOKapOB MOXKHO UCIOIb30BaTh AY AII?
Kakne roproume BemiecTBa M MaTepuanbl HENb3sl TYUIUTh OTHETYLIAIUM
MOPOILIKOM?

IIpy TymeHun Kakux TOPHOYMX BELIECTB U MAaTEpUATIOB HE JOIYCKAETCs
npuMenenne AYAII?

JInsg 3ammTel Kakux nomenieHud 3anpemaerca npumeHenne AVIIIL u
AVYAII?

ITo xakum kputepusm kinaccupuuupyrot AVIIIT u AYAII?

Urto BXOOAMT B  COCTaB  MOJYJIBHOW  YCTAaHOBKM  IOPOLIKOBOTO
MOKAPOTYILLECHHUS ?

B yem 3akimoyarTCs MEXAHU3MBI TYHMICHHUS OTHETYIIAIIMM MOPOIIKOM M
a’p030JIc00pPa3yIOIMMHU COCTABAMU?

Kakol 3amac KOMIUIEKTYIOIIUX, MOJYJIE€H W OTHETYIIAIIEro BEIIECTBA
nokabl nMeTh AYIIIT n AV AIIL?

10. B kakux cimydasx gomyckaercst MmecTHbN myck AYIIIT u AYAII?

Ilpumepsl 3aganuii

Aemomamuueckue YCmamo8Ku nopouikogo2o nodcapomyuenusn (AVIIII)

NPUMEHAIOMCSL OISl TUKBUOAYUU NOHCAPOB KIACCO8:

A) D, E, M, N mo 'OCT 27331 u snexktpoobopynoBaHus (3J€KTPOYCTaHOBOK
MOJ1 HATIPSIKEHUEM );

B) A,BuE,;
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C) A, b, BI-B4, I, I mo T'OCT 27331 wu »aekTpoobOpyaOBaHUs
(3TIEKTPOYCTAaHOBOK TIOJT HATIPSHKECHUEM ).

OtBeT

II. 10.1.1 CITI 485.1311500.2020 «ABTOMaTHYECKHE YCTAaHOBKHU
nopoikoBoro noxaporymenus (AVYIII) u aBTomMaTHyeckue YCTaHOBKH
razonopoikoBoro noxapotyienus (AYI'TIIT) npumensitoTcs AJisi TUKBUAALTIN
nokapoB kiaccoB A, B u E». [IpaBunbHslil oTBET B.

I1. Pacuer koimuecTBa MOy ieit

e\ 1. CIT 485.1311500.2020. CuctemMbl IPOTUBOIMOKAPHOMN 3aIUTHI.
K? YCTaHOBKM  NOXapoTylleHUs aBTromMarudeckue. Hopmbl n
npasuiia npoektupoBanus. Pazaen 10, npunoxenus U.
2. Iloxxapnast aBToMatuka [Tekct] : CcOOpHMK 3ajgady. —
ExarepunOypr : Ypansckuii uacTuTyT ['TIC MUC Poccun, 2021
(rpud MUC Poccun). — p. 3.3.
3.ABTOMAaTHYECKHE YCTAHOBKH Ta30BOTO, TOPOIIKOBOTO H
a’pO30JIbHOTO MOXKapoTyiieHus [ TeKcT] : COOPHUK HOPMATHUBHBIX
nokymMeHTOB. — ExarepunOypr : Ypansckuit uacturyt ['TIC MUC
Poccun, 2010. — IIpuno:kenune U. — C. 83-85.

Onpedenums konuwecmgo mooyiaeu «bypan» (0b0vem, 3awuwaemvlii. 0OHUM
mooynem — 18 M) MOOYILHOI YCMAHOEKU NOPOUKOBO20 NONCAPOMYUICHUS OIS
3auumol HOMeujeHus: CKuaoa KabenvHou npoodykyuu pazmepamu 11x9%3,2 m.

no obvemy. Inowaov 3amenenus — 2,3 m%. Cymmapnas niowaos
nezepmemuunocmu — 2 m2,
Pemenue:

OmnpenensieM KOJIMYECTBO MOMAYJIECH MOPOIIKOBOTO TOXKapOTYIICHUS
«bypan»:
V,
N == 7 kl kz k3 k4_

H
Koaddumuent k; npunumaem paBHbIM 1.

Koaddumuent k, onpenensiem kak
ky,=1+1332=1+1332 =103 npu 2 =22=0,023 < 0,15.
S, 99 S, 99
CornacHo npuiioxxeHus: KodhGuinent k; mpuHUMaeM paBHBIM 1.

Koaddumment k, onpez[enﬂeM KaK
ks =1+10f =14+102<=1+10 2 = 1,06

From 11:9+11:9+11:3,2+11:3,2+9:3,2+9:3,2
316,8
Takum obpazom N = 5 1-1,03-1-1,06 =20 (ex.).
OTtBer: g 3alIMThl TOMEIICHUS CKJaja KaOelbHOW NpOayKUUU

pasmepamu 11x9x32 M 00bEeMHBIM CHOCOOOM HEOOXOIMMO YCTaHOBUTH 20
MOJIyJIEN MMOPOLIKOBOTO MOXKAPOTyIeHHs «bypan».
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A 3aoanue 013 camocmosamenbHozo peuienusn

Onpedenums Koauvecmeo Mmooyneu «bypany (ob6vem, 3awuwaemvlii 0OHUM
mooynem — 18 M) MoOyIbHOL YCMaHO6KU NOPOUKOE020 NOACAPOMYUIEHUS OIS
3auwumel nomeweHuss apxuea o6amxka pasmepamu 10x10%3,5 m o0bvemHbIM
cnocobom. ITnowaos samenenus — 8 m?. Ilnowads nezepmemuynocmu é 6epxmeil
vacmu nomewenus — 4 m?. Cymmapnasn niowadsb He2epmemudHocmu — 8 M2,

I11. Pacuer koJiM4ecTBa reHepPaTOPoOB

e\ = 1. CIT 485.1311500.2020. CucteMbl NpPOTHUBOMOKAPHOU 3aIHTBHI.
= YCTaHOBKH TMOXApOTYIICHHUsST aBTOMaTHueckue. HopMbl u mpaBmiia
npoektupoBanus. Pasnen 11, npuioxkenne K.
2. Iloxxapuast aBTomatuka [Tekcer] : cOopHuk 3amay. — ExaTtepunOypr
VYpanbckuii uHctutyt I'TIC MUC Poccum, 2021 (rpudp MUC
Poccun). — p. 3.4.

Onpedenumsb Koauuecmeo 2enepamopos ochemyuiaujeco aspozons AI'C (macca
asposoneobpaszyroujeco cocmasa — 6,7 ke, ocHemywiawas CcHOCOOHOCMb
asposons — 0,05 ke/m®) ons sawumer nacocnoii JIBXK pasmepamu 14x12%3,5 m.
Cymmapnas niowadb nocmosHHO omkpoimulx npoemos — 1,5 m?. Iliowaow
NOCMOAHHO OMKPLIMbIX NPOEMOE 6 6epXHeli yacmu nomewjenus — 1,5 m?,
Pemenue:

Omnpenensiem Maccy 3apsjia a3po30Je00pa3yoIiero cocrana:

Myoc =K1Ky " K3 Ky~ q, "V
Koaddumuent K; npunumaem paBubim 1,15.
Koaddumuent K, onpexnensiem kak:

KZ == 1 + U* - tﬂ
[TapameTp HErepPMETHYHOCTH PACCUUTHIBACM KaK:
§=25 =15 — 00026 ().
|4 588

[TapameTp pacrpeneseHus HETepMETUYHOCTH 10 BBICOTE 3alUIIAEMOTO
MIOMEILICHMS ONIPEAEIIAEM KaK:

v =Z‘i;- 100 =§ 100 = 100 (%).

[lo paccuMTaHHBIM 3HAYEHUSIM TMapaMeTpa HErepPMETHYHOCTH O U
napamMeTpa pachpeiesieHus] HErepMEeTUYHOCTH IO BBICOTE 3alIUIIAEMOr0
NOMEIICHHST Y ONpeaeisieM MO0 NPUIOKEHUI0 8 3HAUYEHHWE OTHOCUTEIHHOU
WHTEHCUBHOCTH MOJIa4u a’p030J1s U K03 uuueHt K.
K,=1+U"-t,=1+0,0152-6 = 1,09.

Koaddummentr K3 u K, npuHuMaeM paBHbIMH 1.

Taxum obpazom M- = 1,15-1,09-1-1-0,05-588 = 737,8 (xr).
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Ol'[pCI[eJI}ICM 061].[66 KOJIHMYCCTBO I'CHCPATOPOB OTHETYHIAIICTO a3PO30JIAd:

N > 20 = 378 _ 110 (en).
mro4

OtBer: s 3ammtel HacocHo JIBXK pasmepamu 14x12x3.5 M
HeoOxoauMo ycTaHoBUTH 110 renepaTopoB ornerymaiiero asposois AI'C.

A 3aoanue 013 camocmosamenbHozo peuienusn

Onpedenums KoIuueCmeo 2eHepamopos O2Hemyuawe2o a’po3ois (macca
asposoneobpaszyrouieco cocmaea — 3,4 Ke, oecHemywiawas CcnocoOHOCMb
asposzons — 0,065 ke/m®) ons 3auumuvl nomewenus apxuea OAHKA pasmepamu
12,5x9x3,2 m. llnowaosv necepmemuuHocmu 6 8epxXHel 4acmu NOMewjeHus —
0,06 m2.

Tema 12. ABTOMaTH4YecKasi IPOTUBOINOKAPHAS 3aII[UTA
MHOTO(YHKUMOHAJIbHBIX 3[IAHUN U 3[IAHUI MOBbIIEHHON 3TAKHOCTHU

/ IIpakTn4yeckoe 3aHATHE — 00BEKT

A 1. TexHuueckuil  perJjamMeHT O  TpeOOBaHUSAX  TOKAPHOU
=P oe3omacHoctu [Tekct] : penep. 3akon Poc. deneparnuu ot 22 uromns
2008 r. Ne 123-@3. —Cr.5, 6, 42, 45, 46, 51, 52, 55, 56, 61, 62.
2. babypos, B. Il. Ilpou3BojcTBeHHass M TOKapHas aBTOMATHKA.
Y. 2. ABTOMAaTHMYECKHE YCTAHOBKM TMOXapoTyuieHus [TeKcT]
yueOnuk / B. II. badbypos, B. B. badypun, B. . ®omun, B. U.
CmupnoB — M. : Akagemusa ['TIC MUC Poccun, 2007. — I'i. 7. — C.
221-234.
3.CIT  456.1311500.2020.  MHuoro¢yHKIIMOHATIbHBIE  3TaHMUA.
TpeboBa-Husl MoOKapHOU 0€30MacHOCTH. [DIEKTPOHHBIA pecypc]. —
Pexxum noctyna http://www.consultant.ru.
4, CIT 477.1325800.2020. 3pmagust W KOMIUIEKCHI BBICOTHEIE.
TpeboBa-HuUs MOKapHOK OE€30MaCHOCTH. [DJIEKTPOHHBIA pecypc]. —
Pexxum nocryma http://www.consultant.ru.

A Bonpocwt ona yemnozo onpoca

1. Kakue 3qaHUsT OTHOCATCS K 3aHUSM IMOBBIIIEHHON DTaKHOCTU?
2. Tloyemy K 37aHUSM TOBBIIIEHHON 3TAXHOCTU MPEIBSABIISIOTCS MOBHITIICHHBIC

55



TpeOOBaHMs B YACTH OCHAILIEHUS CUCTEMAaMHU I10KapHOW aBTOMAaTUKU?
W3510)KUTE OCHOBHBIC HAIIPaBICHUS AaBTOMAaTUYECKOM IPOTHBOIIOXKAPHOU
3AIIUTHI 3JaHUHI TOBBIIIEHHOMN 3TaKHOCTH.

Kakue 3maHus OTHOCATCS K MHOTOQYHKUIMOHAJIBHBIM 3JIaHUSIM U
KOMILIEKCaM?

HazoBuTe ocHOBHBIE (DAKTOPBI, XapaKTEPHU3YIOIIKUE MOKAPHYIO OMACHOCTb
MHOTO(YHKITMOHATIBHBIX KOMIUIEKCOB B CPAaBHEHUHU C OOBIYHBIMH 3IaHHUSIMH
Y 3IaHUSMH MTOBBIIIEHHON dTaKHOCTH.

N3noxxute OCHOBHBIE HAIPABICHHWS AaBTOMATHUYECKOW IPOTHUBOIIOKAPHON
3aIUTHl MHOTO(YHKIIHOHATBHBIX KOMILJIEKCOB.

[IpuBenure HOpMaTHBHOE OOOCHOBaHME HEOOXOJUMOCTH Pa3pabOTKH
CIeIUaIbHBIX TEXHUYECKUX YCIIOBUU Ha IIPOEKTUPOBAHKE
IIPOTHBOIIOKAPHOM 3aIlIUTHI 31aHUS.

OxapakTepusyWre  pojb  CHCTEM  IOKAPHOM  aBTOMAaTUKU  IIPU
IIPOCKTUPOBAHUM COBPEMEHHBIX 3JaHUM IIOBBIIIEHHOW JTaXXHOCTU W
MHOTO(YHKIIMOHAJIbHBIX KOMILJIEKCOB.

N3o06pa3ure CTPYKTYPHYIO cXemy CUCTEMBI aBTOMAaTHUYECKOMN
IIPOTUBOIIOKAPHOW  3aIMTBI  3JaHUM  IOBBILICHHOM  JT@XHOCTH U
MHOTO()YHKIIMOHAJIbHBIX KOMILJIEKCOB.

Tema 13. DxkcnepTu3a NPOEeKTHOM T0KYMEHTALMHI

/ JenoBast urpa

@\ 1. KoHcriekr.

=g 2. I'pagoctpoutenbusbiii kogekc PO ot 29.12.2004 r. Ne 190-03. —
Cr. 48.

3. TlonoxxeHue O cocTaBe pa3lejoB MPOEKTHOW TOKYMEHTAIlUU W
TpeOOBaHMIX K UX COAEpPKaHUIO TTocTaHOBIeHue oT 16 deBpans 2008
r. Ne 87.

4. TOCT P 21.101-2020. Cucrema mpOeKTHOH TOKYMEHTAITUU IS
ctpoutenbcTBa (CIIC). OcHOBHBIE TpeOOBaHMSA K MPOEKTHOW U
pabouei JOKyMEeHTaI|H.

Tema 14. Haa3op 3a ycTaHOBKaAMM NMOKAPHOH ABTOMATHKH

Ilo umoeam usyuenus memol u OJisl NOJYYEHUSL KAHCOBIU 00YYaArOwulics (He

3d6UCUMO Om NoceuleHus 3aHﬂmuﬁ) 00s13a1 OMYUMAaAmMsbCsi no KOHMpPOJIbHbIM
MePOonpuiAmuiIm.

/ 1. [IpakTHUyeckoe 3aHATHE — 00BEKT,;
2. KCP (KOHTPOJIb CAMOCTOSITEJIbHOM PadoThI).
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@\ 1. TexHuyeckuil perjaMeHT O TpeOOBaHUSX  IOXKAPHOU
K? oesonacuoctu [Tekct] : denep. 3akon Poc. deneparuu ot 22

=

s w

7.

8.
9.
10.

utoist 2008 r. Ne 123-@3. — Cr. 1.

2. TOCT P 54101-2010. CpenctBa aBTOMATH3allMM M CHUCTEMBbI
ynpasienus. CpeacTBa U CUCTEMBbI OOecredeHusi Oe30MacHOCTH.
Texaudeckoe 00CITy)KUBaHUE U TEKYIIHH PEMOHT.

3. [IlpaBunma mpoTHBOMOXKApHOTO pexuma B Poccuiickoit
®enepaunu. IlocraHoBnenue mpaButenbcTtBa Ne 1479  or
16.09.2020 r.

4. BpeMeHHbIE METOJUYECKHE PEKOMEHAAIMU 10 MPOBEPKE
CUCTEM M DJJIEMECHTOB IPOTUBOIOXKAPHOM 3alUTHl 3JAHUN H
COOpPYKEHUW TIPU MPOBEIACHUM MEPONPUATHI MO KOHTPOJIIO
(mag3opy) [OnexkTpoHHBIM pecypc]. — Pexum  goctyma
http://niiopb.ru/news/mchs-podgotovleni-rekomendatsii-po-
proverke-sistem-i-elementov-protivopozharnoi-zaschiti.html.

5. KBanudukanuronssie TpeOOBaHUS K COTPYJHUKaM
dbenepanpHOll MpoTH-BomoOXKapHoi ciyx06e1 MUYC Poccun mo
cneruanbHocTu «CyneOHas MoKapHO-TEXHUYECKasi DKCIEPTH3a.
M.: BHHUUIIO, 2012 — 72 <c. (YTBEpKIEHbl TIJIaBHbIM
rOCyJ1apCTBEHHbIM HHCIIEKTOpoM Poccuiickonn Penepanuu 10
noxkapHomy Hamzopy 19 centsabps 2011 r. CoryacoBaHsl
Henapramentom HangzopHoul nestenpHoctt MUYC Poccunm 19
ceHTs0ps 2011 r)

A Bonpocel ona ycmnozo onpoca

Uro siBIISIETCS LENBIO MPOBEICHUS MEPOTIPUATHI 10 Han30py Y ITA?

Kakas ucnonHuTenbHas JOKYMEHTAIUsl JOJDKHA XPAaHUTHCS Ha OOBEKTE Ha
VIIA?

Kakas skcruryaTtaninoHHast JOKyMEHTalus JOJKHA BecTUCh Ha YIIA?

Kakne cxembl [OKHBI HAXOAUTHCS B TOMEUIEHWH HACOCHOW CTAaHIUU
NOXXapOTylIEHUs?

C  Kakoil  NEpPUOJMYHOCTBIO  JOJDKHA  BBINOJHATBCA  MPOBEpPKa
pabotocnocooHoctr YITA?

Kewm ocymiectBisiercs exenneBHoe oocmyxuBanue YIIA u yto npoBepsiercs
B IIpOLiecce BU3yaIbHOr0 ocMoTpa YIIA?

KT0 HeceT OTBETCTBEHHOCTH 3a BBHITIOJIHEHUE TPEOOBAHUN MO TEXHUYECKOMY
coaepxannto YIIA?

UTo BXOIUT B 00S3aHHOCTH JIUI], OTBETCTBEHHBIX 3a dKcIuTyaTanuio YITA?
UTo BXOIUT B 00s3aHHOCTH 00CTyKHBarolero nepconana YI1A?

Ha ocHOBaHMM  Kakux  JIOKYMEHTOB  IPOM3BOJUTCS  TEXHHYECKOE
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obcnyxuBanue YIIA?

11.ITopsimox  opranuzanuu  B3aumopeiicteus OHJ wu MUIIJI B pamkax
aIMUHUCTPATUBHOT'O ITPOU3BOACTBA.

12.JlokymeHTbl, opopmIisieMble 1o pe3ysibratam skcneptussl CAILS.

IIpumep 3aganus
Kypuan yuema TO u neucnpasHocmeil yYCMaHOBOK NONCAPHOU ABMOMAMUKU
Xpanumcsi:

A) B o>KapHO YacTy;
B) npaBuiibHOr0 OTBETA HET;

C) Ha 3amuiiaeMoM OOBEKTE€ M B OpraHU3alliH, 3aHUMAIOUIEHCS TEXHUYECKUM
00CITy>)KUBaHHEM.

OtBeT

I1. 3.5. P/ 25.964-90 «Bce npoBeaenusie padotsl o TO u P, B ToM uncne
U TI0 KOHTPOJIO KadecTBa, JOJDKHBI (puKcupoBaThes B «JKypHane peructpauuu
pa6ot o TO u P», oauH 3K3eMIUISIp KOTOPOTO TOJKEH XPAaHUTHCS y 3aKa3uuKa,
npyroi — y MHWcnomuurtens. 3amucu B 000MX KypHallaX JOJDKHBI OBITh
UJCHTUYHBI, O(OPMIIITBCS  OJHOBPEMEHHO U  3aBEPATHCS  MOIIUCAMHU
npeacTaBuTes MICnoaHuTeNsl 1 OTBETCTBEHHOIO JIUIA 3aKa3unKay.

[IpaBuibHbIM OTBET C.

A 3aoanue 011 cAamMOCmMOAMENbHO20 PEUleHU

IIpoexmuposanuem CIIC mocym 3anumamsbcs Opeanusayuu umeouue:
A) CBUAETENBCTBO O JIOMYCKE, BBIJIAHHOE CaMOPETYIUPYEMOi
opranuzanueit (CPO);

B) nmuuensuto Ha MoHTaxk 1 TO yCTaHOBOK MOKapHOM CUTHATU3ALINH;
C) ceptudukar noxapHoi 0€30MacHOCTH.
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2. CAMOCTOATEJBHOE U3YYEHUE

2.1. Ilpon3BoacTBeHHAS ABTOMATHKA
JJIS1 IpexyNnpexAeHUus MOKAPOB U B3PbIBOB

Tema 1. IIpuOopbI KOHTPOJISI HAPAMETPOB TEXHOJIOTHYECKHUX IPOLECCOB

KoncTpyknusi coBpeMeHHBIX NPHOOPOB AJIsi M3MEpPEHHSl TeMIlepaTypbl:
KOHCTPYKTHBHBbIE 0COOEHHOCTH, 00J1aCTh MPUMEHEHUS

g\ 1. bopomaun, A. A. IIpousBoACTBEHHas aBTOMaTUKa Jis
' NpeaynpekIeHUs MOXKapoB U B3PHIBOB : yueOHOoe mocooue / A.A.
boponun, A.A. Kopuuiios, A.B. naiinep, B.B. bynarosa; noj
oom. pen. A. B. Iuaiinepa. — ExatepunOypr : VYpanbckuii
uactutyt I'TIC MUC Poccun, 2020. — 141 c. [DneKTpOHHBII
pecypc] — Pexxum nocryma: https://bit.ly/3d81xk1. I'masa 1.

2. IlpowsBoacTBeHHass ©  ToOXapHas aBTomaruka. Y.1.
[Ipou3BoACTBEHHAs: aBTOMATHKA JIJISl MPEAYPEKACHUS MOKAPOB U

B3phIBOB [TekcT] : yueO.-MeTon. mocoOue s BBITOJHEHUS
7a00paTOPHBIX U MpakTUYecKuX padbor. — ExatepunOypr
Ypansckuit uacturyt ['TIC MYC Poccun, 2009. — Iloapaznen 1.1.
— C. 6-10.

3. aTepHeT-pecypcehl.

KoHCcTpyKuusi coBpeMEeHHBIX NPHOOPOB Jisi H3MEpPEHUH JAABJICHHS:
KOHCTPYKTHUBHBbIE 0COOEHHOCTH, 00J1aCTh MPUMEHEHUS

@\ 1. bopomun, A. A. IlpousBojacTBeHHass aBTOMAaTHKa s
' PEeNynpeKICHUS TMOXKAaPOB U B3PBIBOB : yueOHOe mocobue / A.A.
boponun, A.A. Kopuunos, A.B. lnaiinep, B.B. bynarosa; moj
oom. pen. A. B. Huaiimepa. — ExatepunOypr : VYpanbckuii
unctutyt I'TIC MUC Poccun, 2020. — 141 c. [DneKTpOHHBIN
pecypc] — Pexxum nocryma: https://bit.ly/3d81xk1. I'nmasa 1.

2. aTepHeT-pecypcehl.

KoHcTpyKuusi coBpeMeHHbIX NpPHOOPOB [JIsi HU3MEpPEeHUsi pacxoja:
KOHCTPYKTHUBHBIE 0CO0EHHOCTH, 00J1aCTh IPUMEHEeHUs

€@\ 1. bopomun, A. A. IlpousBojACTBEHHass aBTOMAaTUKa A
\s npeAyNnpeKICHHUs TT0KapoB M B3PHIBOB : yueOHOe mocooue / A.A.
bopoaun, A.A. Kopuuio, A.B. Illnaitnep, B.B. bynarosa; nox
oom. pen. A. B. Iuaiinepa. — ExatepunOypr : VYpanbckuii
uHctutyT I'TIC MYC Poccuu, 2020. — 141 c. [DneKTpOHHBIH
pecypc] — Pexxum nocryma: https://bit.ly/3d81xk1. I'nasa 1.

2. nTepHeT-pecypcehl.
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KoHcTpyknusi coBpeMeHHBIX TNPUOOPOB 1Jsi HM3MepPeHHSl YPOBHS:
KOHCTPYKTHBHBIE 0COOEHHOCTH, 00JIaCTh IPUMEHEHUS

g\ 1. bopoaun, A. A. IIpousBoAcCTBEeHHas aBTOMaTUKa JJis
\g NpeaynpekIeHUs MOXKapoB U B3PBHIBOB : yueOHOe mocooue / A.A.
boponun, A.A. Kopuuiios, A.B. lnaiinep, B.B. bynarosa; noj
oom. pen. A. B. Iuaiinepa. — ExatepunOypr : VYpanbckuii
unctutyt I'TIC MUC Poccun, 2020. — 141 c. [DneKTpOHHBII
pecypc] — Pexxum nocryma: https://bit.ly/3d81xk1. I'masa 1.

2. NaTepHeT-pecypcesl.

Tema 2. AHAJIN3aTOPBI B3PHIBOONACHBIX F'230B U NApPOB

KoHcTpyKknusi cOBpeMeHHBLIX MNPHOOPOB  KOHTPOJIS  3aNblIEHHOCTH
noMeueHum

€@\ 1. bopoaun, A. A. Ilpou3BojcTBeHHass aBTOMaTHKa MJis

m OpeAYNPEKICHUS TTOKAPOB M B3PBIBOB : ydeOHOe mocobue /
A.A. bopomun, A.A. Kopuunos, A.B. lnaiinep, B.B.
bynaroBa; mox obm. pen. A. B. llInaiinepa. — ExkaTtepunOypr :
VYpanbckuit uncruryt ['TIC MUC Poccun, 2020. — 141 c.
[DIIeKTPOHHBII pecypc] — Pexum JOCTyIIa:
https://bit.ly/3d81xk1. I'mapa 2.
2. UnTepHeT-pecypchl.

Tema 3. CucremMbl aBTOMATHYECKOI'0 PEeryJIMPOBaHUA U
NMPOTHUBOABAPUHMHOM 3aALIMTHI

Pa3padorka anropurma CAP.

€@\ 1. bopoaun, A. A. IlpousBoACTBeHHass aBTOMAaTHKa JJIs

*‘Q OpeAYNPEKICHUS TTOKAPOB M B3PBIBOB : ydeOHOe mocobue /
A.A. bopomnn, A.A. Kopnunos, A.B. Ilnaiinep, B.B.
bynaroBa; mox obmi. pen. A. B. llInaiinepa. — ExkatepunOypr :
VYpanbckuit uncruryt I'TIC MUC Poccun, 2020. — 141 c.
[ DJIEKTPOHHBIM pecypc] — Pexxum JOCTyIIa:
https://bit.ly/3d81xk1. Ctp. 98.

Tema 4. CucremMbl aBTOMATHYECKOH MPOTUBOMOKAPHOM 31U ThI

ABTOMaTHYECKHE CHCTEMbI MmoJaaBJICHHUA B3PbLIBOB.

T A 1. bopomun, A. A. IlpousBoACTBEHHass aBTOMATHKa s
' MPEAYNPEKACHUST TIO)KapOB U B3PHIBOB : y4yeOHOe mocobue /
A.A. bopomun, A.A. Kopuunos, A.B. luaiinep, B.B.
bynaroa; mox o6m1. pen. A. B. llnaiinepa. — ExatepunOypr :
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VYpansckuit unctutyr I'TIC MUYC Poccuun, 2020. — 141 c.
[ DJIEKTpOHHBII pecypc] — Pexum JOCTyIIa:
https://bit.ly/3d81xk1. Pa3men 5.2.5.

2.2. TexHu4yeckne cpeacTBa MOKAPHOM CUTHAJIM3AIMH

Tema 5. O00ocHOBaHME HEOOXOIMMOCTH YCTPOICTBA ABTOMATHYECKHUX
YCTAHOBOK MOKAPOTYIIEHHUS U CHCTEM IMOKAPHOI CUTHAJIU3AIUN HA

00BbeKTaX

TepMuHBI U onIpeaeIeHus

t A=

1. CIT 486.1311500.2020. CucteMbl NPOTHUBOMOXKAPHOU 3AIIUTHI.
[lepeuenb 37aHUN, COOPYKEHHM, MOMEIICHUNH U O0OpYIOBaHUS,
MOIeXKAIINX 3alluTe ABTOMATHYECKUMHU yCTaHOBKaMHU
NOXXKApOTYUIEHUT W CUCTEMaMU TOKApPHOW  CUTHAJIU3ALUU.
TpeboBanuii moxapHO 0€30MaCHOCTH.

Tema 6. Texunueckue cpeacTBa 00HAPYKEHHS MOKAPA

OcHoBHBIE I/IH(l)OpMalll/IOHHLIe nmapamMeTpsnl nmozkapa

TexHHYeCcKre CpeACTBAa CHCTEM OXpaHHOW U IOXKapHOMU
curHam3anuu. Y. 2. TexHuyeckue CcpeacTBa MOXKapHOM
curHaiuzanuu [Teker] : yue6.-cripaB. mocobue / 1moj oOIl. pe.
B. U. ®omuna. — M. : M3a-Bo «lloxnayka», 2009. —
Moapaznen 1.1. — C. 11-16.

Buabl moxapHbIX wu3Belaresaeil pPasiMYHbIX NPOU3BOAUTENEH M HX
Kjaaccupuranus
g\ 1. TOCT P 53325-2012. Texnuka noxapHasd. TexHuueckue

CpeAcTBa MoOXKapHOW aBTomMaTuku. OOIME TEXHUYECKHUE
TpeOoBanus. Meroabl ucnbitanuii [Texer]. — m. 4.1.

2. CII 484.1311500.2020. CucreMbl TPOTHUBOIOKAPHOM
3ammThl. CUCTEMBI MMOKAPHOM CHUTHAJIW3AllMU U aBTOMAaTU3alUs
CUCTEM TNPOTUBOMNOXKAPHOW 3amuTel. Hopmbel u mnpaBuia

IPOCKTUPOBAHMUSI
3. TexHuueckue cpeAcTBa MOXKapHOU curHanuzanuu [Tekcr] :
COOpPHUK HOPMATHUBHBIX JOKyMEHTOB. — EkarepunOypr

VYpansckuii uactutyt I'TIC MUC Poccun, 2014. — C. 27-29; C.
64-73.
4, TexHMYECKHE CpEJICTBA CHCTEM OXPAaHHOHW M TOXKApHOMU
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curHam3anuu. Y. 2. TexHu4eckue CpeacTBa MOXKapHOH
curHanuzanuu [Tekcr] : yue06.-cripaB. mocobue / 1moj oOIIl. pe/.
B. U. ®omuna. — M. : M3g-Bo «lloxknayka», 2009. —
Hoapaszaeasn: 1.1-1.2. — C. 11-21.

5. Texnudeckue cpeacTBa nokapHo curHammzamuu. Y. I,
[Texkct] : ydeOH.-mMeTOA. TIOCOOWE JUIS  BBITIOJHEHUS
7a00OpaTOPHBIX W MPAKTHYECKUX padoT 1O JUCITUIUINHE
«IIpousBoacTBeHHAass W TMOXKapHas aBTomartuka» / A. B.
[uaitnep, B. B. Cemunoxenko, A. A. Kopnwnos, /. /.
AbpakoB. — ExatepunOypr : Ypansckuit uacturyt ['TIC MUC
Poccun, 2012. — C. 6-9; C. 16-18.

6. laTepHET-pECYPCHI.

Tema /. Texunueckue cpeacrBa coopa u 00padoTkn HHPOPMALMHU

Pagnoxanannubie CIIC

TexHuyeckue CpeacTBa CHUCTEM OXpPaHHOM M TOXapHOMU
curHam3anuu. Y. 2. TexHu4eckue CpeacTBa MOXKapHOM
curHaiuzanuu [Tekct] : yue0.-cripaB. mocodue / moj o6l pexd. B.
N. ®omuna. — M. : Uzn-Bo «Iloxnayka», 2009. — Ioapa3aensl
2.1-3.3. - C. 168-185.

HopmatuBHblie TpedoBanus. Opranmsanus 3KIIC

£t A\
\

1. CIT 484.1311500.2020. CucteMbl NPOTHUBOMOXKAPHOU 3AILUTHI.
Cucrembl MOXKapHOW CUTHAIM3aMUM M ABTOMATU3AlUsl CHCTEM
MPOTHUBOINOXKAPHOU 3a1KuThl. HOpMBI 1 NpaBuiia NpOEKTUPOBAHUS .
2. TexHW4YecKue CpeacTBa IMOKAPHOW CHUTHamu3anuu [Tekct] :
COOpDHUK HOPMATUBHBIX JIOKYMEHTOB. — ExarepunOypr
VYpansckuit uacturyt I'TIC MUC Poccun, 2014. — C. 28-31; 77-
79.

HopmaruBnbie TpedoBanus k pasmemeHuro IITKITI u IITY, nomMemennio
JAEKYPHOI0 IEepCcoHaIa

| >V

1. CIT 484.1311500.2020. CucteMbl NMPOTHBOMOXKAPHOU 3aIUTHI.
CucteMbl MOKApPHOW CUTHAIW3AIMU W aBTOMAaTU3allUsl CUCTEM
MIPOTUBOIOkKAPHOU 3a1uThl. HOpMbI U NpaBuiia NpOEKTUPOBAHUS
2. TexHuveckue CcpeacTBa MOXKApHOM cuTHamm3amu [Tekcr]
COOpPHUK HOPMATUBHBIX JIOKYMEHTOB. — ExarepuHOypr
VYpanbckuit unctutyt I'TIC MUC Poccun, 2014. — C. 39-41.
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HopmatuBHble TpeOoBaHus K nuieiidaM MOKAPHON CHUTHAJU3ALNH,
COCAUHHUTEIbHBIM U MUTAKIIUM JUHUAM

1. TOCT P 53315-2009. KabenpHbie wu3nenus. TpeboBaHus

M T0KapHOI 6€30MaCHOCTH.

2. CIT 6.13130.2021. CBon mpaBui. CucteMbl TPOTUBOIIOKAPHON
3alUTBI.  DJEKTPOYCTAHOBKM  HU3KOBOJIbTHBIE.  TpeOoBaHUs
noxkapHoit 6e3onacHoctu [Tekct]. — M. : BHUHUIIO MYC Poccun,
2021.

4. TexHuyeckue cpeAcTBa MOXAPHOW curHaimszanuu [Tekcr]
COOpDHUK HOPMATUBHBIX JIOKYMEHTOB. — ExarepuHOypr
VYpansckuii uactutyt ['TIC MUYC Poccun, 2014. — C. 29, 41-43,
60-61.

HopmaTtuBHbIE TpeOOBaHuS. B3auMocBa3b CHCTEM MOKAPHOM
CUTHAJIU3AIMHU C JPYTUMHU CUCTEMAMM

1. TexHuueckud periamMeHT O TpPeOOBaHUSIX TOKAPHOU

g oesomacHoctu [Tekcr] : dpenep. 3axon ot 22 urons 2008 r. Ne 123-

@3. - Cr. 83.

2. CIT 484.1311500.2020. Cuctembl NpOTUBOIOKAPHOM 3aIUTHI.
CucteMbl MOKApHOW CUTHAIM3ALMU W aBTOMAaTU3alUsl CUCTEM
IPOTUBONOXKAPHOW 3amuThl. HOpMBI U mipaBUiia MPOEKTUPOBAHUS
3. Texuuueckue cpenactBa mnoxapHoud curHaguzauuu [Tekct]:

COOpHUK HOPMATUBHBIX JIOKYMEHTOB. — ExarepuHOypr
VYpanbckuit unctutyt ['TIC MUC Poccun, 2014. — C. 43-45.

NHTerpupoBaHHbie CHCTEMbl oO0ecleYeHHMsl IO0KAPHOH 0e30IMacHOCTH
00beKTOB. DYHKIMOHAJBbHOE HA3HAYEHHE U 0COOEHHOCTH CHCTEM

| =
t

1. TexHuyeckue CpeACTBa CHCTEM OXPAaHHOW M TMOXKApHOU

Q curHam3anuu. Y. 2. TexHu4eckue CpeacTtBa MOKAPHOU

curHanuzanuu [Tekct] : yueO.-cripaB. mocodue / moja obur. pexd. B.
N. ®omuna. — M. : U3n-Bo «lloxuaykay», 2009. — I'an. 6. — C. 198-
225.

2. http://bolid.ru/ (caiit kommanuu-npounsBoauTes «boaumy).

3. Www.argus-spectr.ru (cadT KOMIaHUHU-TIPOU3BOIUTENSA «Apryc-
Criextp»).

4. http://www.stalt.ru/ (caiit komnanuu-pousBoauTes «CTaaT).
5.http://www.plazma-t.ru/  (caiitr ~ KOMITAHHH-TIPOU3BOTUTEIIS
«ITnazma-T»).
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OOurue cBeeHHs 0 CHCTEMAX Mepeavyu U3BElIeHH i 0 moxape

1. TexHuueckue CpeACTBa CHCTEM OXPaHHOM | TOXKApHOU
curHam3anuu. Y. 2. TexHu4yeckue CpeacTBa MOKapHOM
curHaiuzanuu [Tekct] : yue0.-cripaB. mocodue / moj o6l pexd. B.
N. ®omuna. — M. : U3n-Bo «Iloxnaykay, 2009. — I'm.4. — C. 185-
186.

2. TexHudeckuii perjlaMeHT O TpeOOBaHUSAX  IOXKAPHOU
6e3onacHoctH [Tekct] : dhenep. 3akon ot 22 utomns 2008 r. Ne 123-
®3. - Cr. 83, u.7.

Tema 8. Cucrembl OnoBelIeHUsI M YIIPaABJIEeHHUs IBaKyaluei Joaei

NPH MoKape

HopmartuBHblie TpedoBanus k COYD

t A=
1 0

1. TexHuueckud periaMeHT O TpeOOBaHUAX MOXKAPHOI
oeszonacHoctu [Tekcr] : denep. 3akon Poc. denepauuu ot 22
utonss 2008 1. Ne 123-®3. — Cr. 84, 91.

2. CIT 3.13130.2009. CBon nipaBuii. CucteMbl TPOTHUBOIIOKAPHOH
3ammThl. CucTemMa OIOBEHIEHUS W YIPAaBICHUS HBaKyaluei
Jojed mpu mokapax. TpeOoBaHMs TMOXKapHOW O€30MacHOCTU
[Texcr]. — M. : BHHUUIIO MUC Poccun, 2009. — Pa3zgen 2-5.

3. Texnudeckue cpelcTBa mnoxapHod curHanuzanuu [Tekcr] :
COOpDHUK HOPMAaTUBHBIX JOKyMEHTOB. — EkatepunOypr
VYpansckuii uactutyt ['TIC MUYC Poccun, 2014. — C. 14-15, 17-
20.

HopmaTtuBHBIE TpeOoBaHUSA K 3JICKTPOCHAOKEHUIO cUCTEM
MPOTHBOIOKAPHOM 3AIMTHI. 3aIMTHOE 3a3eMJICHUE U 3aHYyJICHHE

R« {3

| =
\

W

1. CIT1 6.13130.2021. Coa npaBui. CructeMbl MPOTHBOMOXKAPHOU
3alUThl.  DJIEKTPOYCTAHOBKM  HU3KOBOJIbTHBIE. TpeOoBaHus
noxapHoit OeszonacHoctu [Tekcr]. — M. : BHUUIIO MUC
Poccum, 2021.

2. TexHuveckue cpeacTBa TMOKapHOW curHanmu3amuu [Tekct] :
COOpDHUK HOpPMATUBHBIX JOKYMEHTOB. — ExatepunOypr
VYpansckuii uactutyT I'TIC MUC Poccun, 2014. — C. 45-46, 60-
61.

3. Iloxapnas aBtomatmka [Tekct] : cOOpHMK 3amad. —
ExarepunOypr : Ypanbckuit unctutyt ['TIC MUYC Poccun, 2021
(rpudp MUC Poccun). — IMoapazaen 1.1. - C. 7-10; moapasaen
1.5. - C. 19-45.
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2.3. ABTOMaTHYeCKHE YCTAHOBKH MOKAPOTYIEHUS

Tema 9. ABTOMaTHUYeCKHe YCTAHOBKH BOJSIHOTO U MIEHHOTO
MOKAPOTYILIEHUSA

KoHCcTpyKTHBHBIE 0COOEHHOCTH JJIEMEHTOB M Y3J0B (opocHTeH,
NEeHOTreHePaTOPbl, Y3JIbl yIIPaBJIeHUsl, BOAOIUTATEH, 103aTOPbI, IPHOOPHI
KOHTPOJIsl, YIIPABJIeHNE U CUTHAJIM3AI[HUA)

g\ 1. baGypos, B. [1. ABTOMaTtnyeckue yCTaHOBKU MOKAPOTYIICHUS.

Y Buepa. Ceronns. 3aBtpa. Y. 1, 2 [Tekcr] : yueOH.-crpaB. mocobue
/ B. II. babypos, B. B. babypun, B. 1. ®omun. — M. : Uzn-Bo

«IToxxnaykay, 2007. — Pa3gea 1, 2. — C. 10-112.

2. UnTepHeT-pecypchl.

OcHOBHBbIE CBelecHHSI 0 NMEHHBIX, MAPOBbIX YCTAHOBKAX MOXKAPOTYUICHUS,
TyIICHUS] TOHKOPACNIBLIICHHOH BOI0M, POOOTH3HPOBAHHBIX YCTAHOBKAX

€@\ 1. CIT 485.1311500.2020. CucteMbl NPOTHUBOMOXKAPHOU 3aIIUTHI.
' VY CTaHOBKM MOXKApOTYIIEHUs aBToMaTtnyeckue. Hopmsl U npasuia
MIPOEKTUPOBAHHUS.

2. ABTOMaTM4ecKHWe yCTaHOBKA BOJSHOTO W  TEHHOTO
nmoxaporymeHnust [TekcT| : cHopaBOYHBIE  MaTepuaibl. —
ExarepunOypr : Ypanbckuii uactutyt I'TIC MYC Poccun, 2013. —
C. 32, 33, 45-48.

3. baGypos, B. II. ABromaTnueckrue yCTaHOBKH TMOKapOTYIICHUS.
Buepa. Ceronns. 3aBtpa. U. 1, 2 [Tekcr] : yueOH.-cripaB. mocooue
/ B. Il. babypos, B. B. ba6ypun, B. 1. ®omun. — M. : U3n-Bo
«Iloxnaykay», 2007. — lloapa3znen 1.4-2.7. — C. 26-112.

Tema 10. ABToOMaTHYecKHe YCTAHOBKH I'a30BOr0 MOKAPOTYLIEHUS

TpeOooBanuss HopMaTUBHBIX 10KYMeHTOB K AYI'IL. O0J1acTb npuMeHeHus

g\ 1. 1. CIT 485.1311500.2020. CucteMbl TPOTHBOMNOKAPHOU
/ 3alIUThL. Y CTAHOBKMU MOKAPOTYIIEHUsI aBToMaTtnuueckue. Hopmbl u
npaBuiia npoekTupoBaHus — Paznea 9.

2. ABTOMaTM4eckue YCTaHOBKHM Ta30BOr0, IOPOLIKOBOTO U
a’pO30JILHOTO TokapoTyiieHus [TekcT] : cCOOpHUK HOPMATHUBHBIX
nokymeHToB. — ExarepunOypr : Ypansckuit uncturyt I'TIC MUC
Poccun, 2010. — C. 46-62.
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TpeGoBaHusi HOPMATHBHBIX JOKYMEHTOB K annaparype ynpaBJeHHUs

1. CII 485.1311500.2020. Cuctembl MIPOTUBOIIOKAPHOMN 3aIUTHI.
Y CTaHOBKH MOXKapoTylieHus: apTomatuyeckue. Hopmsl u npasuia
IPOCKTUPOBAHMS.

2. ABTOMAaTWYeCKHME YCTAHOBKM TIa30BOT0, ITOPOLIKOBOTO U
a’p030JIbHOTO MoXKapoTyiieHus [TekcT] : cOOpHUK HOPMATHUBHBIX
nokymeHToB. — ExarepunOypr : Ypansckuit uncturyt I'TIC MUC
Poccun, 2010. — C. 62-66.

KoncTrpykTuBHble oco0eHHOCTH M Xxapakrepuctuku MI'Tl pasanynbix
MPOU3BOAMTEICH

R« {3

| =
\

W

1. baOypog, B. II. ABTOMaTH4ecK1e YyCTaHOBKH MOKaPOTYILIEHUS.
Buepa. Ceromns. 3aBtpa. Y. 1, 2 [Tekcr]| : yueOH.-crpas.
nocobue / B. I1. badypos, B. B. baOypun, B. 1. ®omun. — M. :
Uzn-Bo «Iloxuayka», 2007. — Ilogpasaen 3.3-3.7. — C. 134-172,
240-242, 262-270.

2. IHTepHET-PECYPCHI.

Tema 12. ABTOMaTH4YeCKHE YCTAHOBKH MOPOIIKOBOI0 U

A3PO030JbHOI0 MOKAPOTYIICHUA

OrHeTymamne MOPOIIKHA ! a3P030J11 PA3JITUIHBIX HpOI/I3BO)II/ITeJIel7[

o \
A

HNuTepHer-pecypcesl

TpeooBanuss HopmaTUBHBIX HOKYMeHTOB K AVIII, AVYAIL O6aacre
NpUMEeHeHusl

e\

1. CIT 485.1311500.2020. Cuctembl MPOTUBOIMOXKAPHOU 3aIIUTHI.
VYCcTaHOBKM NMOXKapOTyLIEHHsT aBToMarnueckre. Hopmel n npasuna
IPOEKTUPOBAHHSI.

2. ABTOMAaTHYeCKHME YCTAaHOBKM Ta30BOr0, MOPOILIKOBOTO H
a’PO30JIBHOTO TMOXKapoTymeHus: [TekcT] : COOpHUK HOPMATHBHBIX
nokymeHToB. — ExatepunOypr : Ypanbckuii uacruryt I'TIC MUC
Poccun, 2010. — C. 55-62.

3. babypos, B. II. ABTomMaTHueckue yCTaHOBKH MOXKAPOTYIICHUSI.
Buepa. Ceronns. 3aBtpa. U. 1, 2 [Tekcrt] : yueOH.-cripaB. nocodue /
B. II. baGypos, B. B. ba6ypun, B. . ®omun. — M. : U3a-BO
«IToxnaykay, 2007. — Ilogpa3zmen 4.1.1.-4.1.3, 5.1, 5.2. — C. 256-
261.
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TpeGoBanuss HOPMATHUBHBIX IOKYMEHTOB K annapaTrype ynpabJieHUsI

« \
€ .\~

1. CIT 485.1311500.2020. Cucrembl TpOTHUBOIOKAPHON 3alUTHI.
VY CTaHOBKH MOXApOTyLIEHUsS] aBTOMaTthyeckue. Hopmel U npaBuina
IPOECKTUPOBAHMSL.

2. ABTOMaTMyeckue YCTAaHOBKM Ta30BOT0, IOPOIIKOBOTO H
a’pO30JIbHOTO MoXkapoTymieHus [TekcT] : cOOpHUK HOPMATHUBHBIX
nokymeHToB. — ExatepunOypr : Ypanbckuit uactutyt ['TIC MUYC
Poccun, 2010. — C. 46-66.

KoncrpyktuBHbie oco0enHocTH u  xapakrepuctuku MIIIT u T'OA
Pa3IMYHBIX IPOU3BOAUTEIEH

e\

1. babypos, B. II. ABTomMaTHYecKknue yCTAaHOBKH TOXKAPOTYIICHUS.
Buepa. Ceronns. 3aBtpa. U. 1, 2 [TekcTt] : yueOH.-cripaB. mocodue /
B. II. ba0dypos, B. B. babypun, B. . ®omun. — M. : M3a-BO
«Iloxnaykay, 2007. — Iloapa3zaen 3.3-3.7, 4.1.4, 5.3. — C. 134-172,
240-242, 262-270.

2. NnTepHeT-pecypebl

Tema 12. ABTOMaTH4YecKAasi IPOTHUBOIOKAPHAS 3aII[UTA

MHOTO()YHKUMOHAJIBHBIX 31aHUN 1 3[IaHUH MOBbIILIEHHON 3TAKHOCTH

Oco0eHHOCTH IPOBEPKH PAdOTOCIOCOOHOCTH KOMILICKCHOM CHCTEMBbI

babypos, B. II. IlpousBojcTBeHHas W TOXKapHas aBTOMATHKA.
Y. 2. ABTOMarvyeckue YCTAaHOBKU MOKapoTymieHus: [Tekct]| :
yueOnuk / B. II. babypos, B. B. Bbabypun, B. U. ®omun,
B. N.CmupuoB — M. : Akagemus ['TIC MUC Poccuu, 2007. —
I'nmasa 7. — C. 221-234.

Tema 13. DkcnepTH3a NPOEKTHOH TOKYMEHTAIIUN

TpeOdoBaHUsA HOPMATHBHBIX IOKYMEHTOB K IMPOEKTHOM T0OKYMEHTAIUU

| .
1. 0

1. I'panoctpoutenbubiii Kogeke P® ot 29.12.2004 r. Ne 190-D3. —
Cr. 48.

2. TlonmoxkeHne 0 cocTaBe pa3ieiioB MPOSKTHOW JTOKYMEHTAIMA U
TpeboBaHUAX K MX coaepxanuto [Tekcr] : mocraHoBieHue ot 16
deppansg 2008 r. Ne 87.

3. TOCT P 21.101-2020. Cuctema nmpoeKTHON JOKyMEHTAIUU JIJIs
ctpoutenbctBa (CIIJIC). OcHOBHBIE TpeOOBaHMS K MPOCKTHOW H
paboueil TOKyMeHTaluu.
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Tema 14. Haa3op 3a ycTaHOBKaAMH NMOKAPHO ABTOMATHKH

PeriiaMeHTBI TEXHHYECKOI'O oﬁcnymnBaHm{

| .
1 0

1. TOCT P 54101-2010. CpenctBa aBTOMATH3aIlMd U CHCTEMBI
ynpasienus. CpeacTtBa U cUCTEMbl oOecredeHus: 0€30MMacCHOCTH.
TexHnueckoe 00CITy>KMBaHUE U PEMOHT.

2.ABTOMAaTHYECKHE  yCTAaHOBKA  BOASHOTO W  TIEHHOTO
noxkaporymenuss [Tekct] : chopaBoyHble MaTepuayibl. —
ExarepunOypr : Ypanbckuit unctutyt I'TIC MYC Poccun, 2013. —
C. 10-105.

3. babypos, B. Il. ABTomMaTHueckue yCTaHOBKHU MOKapOTYLICHUS.
Buepa. Ceronns. 3aBtpa. Y. 1, 2 [Tekcr] : yueOH.-cripaB. mocobue
/ B. I1. badypos, B. B. babypun, B. 1. ®omun. — M. : Uza-Bo
«Iloxnaykay, 2007. — Iloapaznea 1.8, 2.8, 3.10, 4.3, 5.5. - C. 21-
54, 110-112, 207-223, 251-255, 282-285.

68



CIIMCOK JIMTEPATYPBI

OcHoBHast
1. Texnuueckue cpeAcTBa MOXKAPHOW CUTHATU3AILMHU U ONOBELICHUS:
yaebHoe mocobue / aBT.-cocT. A.B. Ilnaitnep [u ap.]. — ExarepunOypr:
Vpaneckuii uactutyt ['TIC MYC Poccun, 2017 [DnekTpoHHBIl pecypc]. —
Pexum JOCTYyTIA!
https://bit.ly/2UC2M4J.
2. bopomun, A. A. lIpou3BOoACTBEHHas  aBTOMATHKa  JUIA

MPEAyNPEeXKICHAS TI0KapOB M B3PBHIBOB : ydeOHOe mocoome / A.A. boponuH,
A.A. Kopuuios, A.B. Illnaiinep, B.B. bynatoBa; mox obur. pen. A. B.
[uaiinepa. — ExkatepunOypr : Ypansckuid ”HCTUTYT ['TIC MUC Poccuu, 2020.
— 140 c. [DnexrponHbIit pecypc] — Pexxum mocryna: https://bit.ly/3d81xk1.

3. [IpousBoACcTBEHHAass W TOXKapHas aBToOMaruka. Pa3paboTka
TEXHUYECKUX PEHICHUH MO 3almTe 00BEKTOB aBTOMAaTUYECKUMU YCTaHOBKaAMU
BOJISTHOTO TIOKapoTylieHust : yuebHoe mocobue / B.B. bynatoBa [u np.]. —
Exarepun0Oypr: Ypanbsckuii unctutyt ['TIC MUYC Poccuu, 2019 [DnexkTpoHHBII
pecype] — Pesxum noctyna: https://bit.ly/3wOIAMG.

4. Tlpou3BojaCTBEHHAs U MOKapHas aBTOMaTuka. Pa3paboTka MpOeKTHBIX
pelIeHni MOJYJbHBIX YCTAaHOBOK IOXapoTylIeHHUs : y4yeO. mocobue / A. A.
Kopuuno [u np.]. — Exarepunoypr :YpMU ITIC MYC Poccuu, 2015
[DnexTpoHHBIH pecypc] — Pesxxum noctyma: https://bit.ly/3wTi3ME.

5. Iloxapnas aBTomaruka : cOopHuK 3amad. CneumanbHocTh 40.05.03
Cynebnas skcneptusa. Hampasnenue noarotoBku 20.03.01 Texnocdepnas
oe3onacHocth / A. B. IInaiinep [u np.]. — ExarepunOypr :YpU T'TIC MUC
Poccun, 2015 [DneKkTpOHHBIN pecypc] — Pexxum JOCTyMaA!
https://bit.ly/2TZXf7H.

JlomosHuTE ILHASA

6. ®omun B.U., baGypos B.II., babypun B.B. Texuuueckue cpencra
CHUCTEM OXPaHHOW W mokapHoM curHaimm3anuu [Tekcr] : YueOHO-cripaBOUHOE
nocobue. Y. 2. Texuuueckue cpencrsa moxapHou curHaimmsanuu - M. OOO
N3n-Bo "lloxknayka", 2009. — 231 c.

7. babypos B.JI., babypun B.B., ®omun B.M. ApTomaruueckue
YCTAaHOBKU MOXapoTyuieHus. Buepa, cerogns, 3aBtpa [Tekcr] : YueOHO-
crpaBoyHoe nocodue. Y. 1, 2. - M. OOO U3zn-Bo "lloxuayka", 2007. — 294 c.

8. @enepanbhblii 3akoH oT 27 gekabps 2002 r. Ne 184-d3 «O
TEXHUYECKOM  peryJMpoBaHUU» (C W3MEHEHMSIMU U  JIOTOJHEHUSIMU)
[DnexTpoHHBIHN pecypc]. — Pexxum noctyma http://ivo.garant.ru.

Q. @enepanbHblii 3akoH oT 22 wurona 2008 1. Ne 123-®3
«TexHudyeckuil peryiaMeHT O TpeOOBAHMIX TMOXKAPHOU Oe30MmacHOCTH» (C
M3MEHECHUSIMU WM JOTNOJHEHUSMHU) [DIeKTpoHHBbIN pecypc]. — Pexxum goctyna
http://ivo.garant.ru.
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10. I'pagocTpoutensublii  kogekc Poccuiickoit ®depepauun ot 29
nexadpst 2004 r. Ne 190-®3 (c u3MeHEeHUSIMU U IOMOJIHEHUSIMH) [ DJIEKTPOHHBIN
pecypc]. — Pexxum nocryna http://ivo.garant.ru.

11. [Toctanosnenue [IpaButensctBa PO ot 5 mapra 2007 1. Ne 145 «O
MOpSIJIKE  OpraHu3alli W MPOBEIEHUS TOCYIapCTBEHHOM  AKCHEPTHU3bI
MPOCKTHOW JTOKYMEHTAallMd W Pe3yJbTaTOB WHXKEHEPHBIX W3BICKaHUI» (C
W3MEHECHUSIMU U JOTOJHEHUSAMHU) [DIeKTpoHHBIN pecypc]. — Pexxum moctyna
http://ivo.garant.ru.

12, [ToctanoBnenwne [IpaButensctBa PO ot 16 depans 2008 r. Ne 87
«O cocraBe pa3lenoB MPOEKTHOM [IOKyMEHTAlMM U TPEOOBaHUAX K UX
COJIEP)KaHUIO» (C U3MEHEHHMSIMU U JONOJHEHUSIMU) [DIEKTPOHHBIA pecypc]. —
Pexxum noctyma http://ivo.garant.ru.

13. [Toctanosnenue [IpaButensctBa PO ot 16.09.2020 r. Ne 1479 «O6
yTBepxkaeHuu [IpaBui nporuBomnoxapHoro pexuma B Poccurickon @enepanum»
[DnexTponHbIit pecypc]. — Pexxum noctyma http://www.consultant.ru.

14, I'OCT P 53325-2012. Texuuka noxapHasi. TeXHUUECKHE CPEICTBA
noxkapHot aBromatuku. OOmue TexHHUYeckue TpeOoBaHUs.  MeToibl
HCIIBITAHUM [DNEeKTpOHHBIN pecypc]. — Pexxum noctyna http://ivo.garant.ru.

15. I'OCT P 54101-2010. CpenctBa aBTOMATH3allMM W CHUCTEMBI
ynpasneHus. CpeicTBa u CUCTEMBbI obecriedeHusi 6e30macHoCTH. TexHnueckoe
oOCIy’)KMBaHUE W PEMOHT [JDJEKTpOHHbIM pecypc]. — Pexum pocryna
http://ivo.garant.ru.

16. I'OCT P 57974-2017. IlponsBoxactBeHHble yciayru. OpraHuszanus
MPOBEJCHUSI  MPOBEPKH  pabOTOCMOCOOHOCTH  CHUCTEM U yYCTaHOBOK
MPOTUBOIIOKAPHOW 3alUTHl 3MaHUM W coopykeHuid. OOmme TpeOboBaHMS
[DnexTpoHHBIH pecypc]. — Pexxum noctyma http://ivo.garant.ru.

17. I'OCT P 21.101-2020. Cucrema NpOEKTHOM AOKYMEHTAIUM JJIs
cTpouTenbcTBa. OCHOBHBIE TPeOOBaHUS K MPOEKTHON U paboyeil TOKyMeHTaluu
[DnexTpoHHBIHN pecypc]. — Pexxum noctyma http://ivo.garant.ru.

18. I'OCT 31565-2012. MexrocynapcTBeHHbll cTannapT. KaGenbHbie
u3aenus. TpeOoBaHMS TOXKApHOW O€30macHOCTH [DIICKTPOHHBIM pecypc]. —
Pexxum noctyna http://ivo.garant.ru.

19. CII 3.13130.2009. Cucremsl IpOTUBOMNOKAPHOM 3auThl. CucTteMa
OIOBEILIEHUS M YNpaBJICHUs 3Bakyauuen npu noxape. TpeboBaHusl moxapHOU
0e30MmacHOCTH [ DNEeKTPOHHBIN pecypc]. — Pexxum goctymna http://ivo.garant.ru.

20. CII 51.13330.2011. 3ammuTa ot myma [DIEKTpOHHBIH pecypc]. —
Pesxxum noctyna http://www.consultant.ru.

21. CIT 6.13130.2021. Cucrembl NPOTUBOIMONKAPHON  3aIUTHI.
DNEeKTPOYCTaHOBKM HHM3KOBOJIBTHBIC. TpeOoBaHMs TMOXXKapHOW O€30MacHOCTH
[DnexTpoHHEIH pecypc]. — Pesxxum goctyma http://ivo.garant.ru.

22. CIT  456.1311500.2020.  MHOrOQYHKITMOHAJIbHBIE  3/IaHMUS.
TpeGoBanust moxapHOW O€30MaCHOCTH. [DNEKTPOHHBIN pecypc]. — Pexum
nocrtyna http://www.consultant.ru.
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23. CIT 477.1325800.2020. 3maHusgd W KOMIUIEKCHI BBICOTHBIE.
TpeOoBanust moxapHOW 0€30MaCHOCTH. [DIEKTPOHHBIN pecypc]. — Pexum
noctymna http://www.consultant.ru.

24, CIT 484.1311500.2020. Cucrembl HTPOTHUBONOXKAPHOW 3aIUTHI.
Cuctembl  MOXapHOW  CUTHAJIM3AIMM U ABTOMATH3allMsl  CHUCTEM
MPOTUBOMOXKApPHOM  3ammThl. Hopmbl W mpaBWia  IPOCKTUPOBAHUS
[DnexTponHsIii pecypc]. — Pexxum moctyma http://www.consultant.ru.

25. CIT 485.1311500.2020. CucrtemMbl NPOTUBOIMOXKAPHOW 3aAIIUTHI.
YcTaHOBKM — MOXApOTYLIEHHUS  aBTOMarhueckue. Hopmbel u  mpaBuia
IIPOEKTUPOBAHMS [DJIEKTPOHHBII pecypc]. = Pexum JOCTyTIa
http://www.consultant.ru.

26. CIT 486.1311500.2020. Cucrembl NTPOTHUBOMOXKAPHOW 3aIUTHI.
[lepedenn 3gaHMM, COOPYKEHUH, MOMEIIEHUNH U O00OpYAOBaHMS, MOJIECKALIUX
3alIUTE ABTOMATHUYECKHMH YCTAHOBKAMHU IIOXKAPOTYILICHHS W CHCTEMaMHU

IIOYKapHOU CUTHAJIU3ALINU. TpebGoBanuit IIOKapHOU 0e30macHOCTH
[DnexTpoHHBIH pecypc]. — Pexxum moctyma http://www.consultant.ru.
27. CII 160.1325800.2014. 3maHus 5 KOMILJIEKCHI

MHOTO(YHKIIMOHaNbHBIE. [IpaBuiia mpoekTupoBanus [DIEKTPOHHBINA pecypc]. —
Pexxum noctyna http://ivo.garant.ru.

28. CIT 241.1311500.2015. Cucrembl TPOTHUBOMOXXAPHOU 3aIUTHI.
VYCTaHOBKM BOJSIHOTO TOKAPOTYIICHUS BBICOTHBIX CTEJJIAKHBIX CKJIaJ0B
aBTOMAaTHYeCKue [ DIIeKTpoHHBIN pecypc]. — Pexum moctyna http://ivo.garant.ru.

29. BpemenHbie MeToAMYEeCKHEe PEKOMEHIAIMU 10 TIPOBEPKE CUCTEM U
DJIEMEHTOB MPOTUBOIIOXKAPHOM  3alUTHl 3JaHUM M COOPYKEHUH IpH
MIPOBEICHUHU MEPOMNPUSITHI 110 KOHTPOJIO (HaA30py) [DIEeKTpOHHBIN pecypc]. —
Pexxum moctyma  http://niiopb.ru/news/mchs-podgotovieni-rekomendatsii-po-
proverke-sistem-i-elementov-protivopozharnoi-zaschiti.html.

30. Kpamudukanmonnsie TpeOOBaHUS K COTpPYIHUKAM (enepaabHOM
npotuBonokapHo ciy:x061 MUC Poccun mo cnernumanbHoctn «CyneOHas
MOKapHO-TEXHUYECKass dkcmepTu3a». M.:. BHUUIIO, 2012 - 72 c.
(YTBepkaeHbl TJaBHBIM  TOCYIapCTBEHHBIM  HWHCHeKTopoM  Poccuiickoii
Oeneparuun o noxkapHomy Hagzopy 19 centsops 2011 r. CornacoBaHbl
HenapramenTom HaazopHoit aestenbHocTd MUC Poccun 19 centsadps 2011 )
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