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ABTOp
Kannunar sxonomudeckux Hayk, nqoueHT JJopoxkuna Haranes Uropesna

®onpg oneHouHblx cpeactBs no komnereHnuu OIIK-4 cocraBnen B coorBerctBuu ¢ @I'OC BO mno
HampaBieHuto moaroroBku 07.03.04 - IpagoctpoutenscTtBo (ypoBeHb OakaiaBpuara) (TpHuKas
MunuctepctBa oOpazoBanusi U Hayku P®D ot «08» mrons 2017 . Ne 511) m yTBepKIeH Ha 3acegaHUU
Kadenprr ynpasnenusi, cepsuca u typusma «14» utonst 2023 1. I[Iporokoa Ne 10
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®DoH/1 OLIEeHOYHBIX cpeacTB s komnereHuun OITK-4

Cnoco0eH NpUMeHATh METOAMKH OIpe/le/IeHNs] TEXHUYeCKHUX apaMeTPoOB NMPOeKTHPYEeMbIX

00bLEKTOB

OIIK-4 ocBauBaeTcs B paMKax CIEIYIOINUX JUCIHUIUINH:

Otan JucuuniauHel, Ha KOTOPBIX Kypc 1 Kypc 2 Kypc 3 Kypc 4 Kypc 5
(1)02}1\;1;1}13% (hopMHpyeTCSI KOMIETECHIHS 1 > 3 1 5 5 7 g 5 T 10
1. b1.0.22 ®uzuxa OK3.
2. b1.0.18 TeopeTudeckas 3au.
MeXaHMKa
3. b1.0.26 3au. | OKs.
ApPXUTEKTypHO-CTPOUTEIbHBIE
KOHCTPYKIHH
4. b1.0.34 NnxeHepHas NOATOTOBKA OK3.
u O1aroycTpoiCTBO TEPPUTOPHUIL
5. b1.0.35 UmxkenepHbIe ceTH JK3.

I. Onucanue nmoka3areeii u KPUTEPHEB OLCHUBAHUA KOMIIETCHIHHA HA PAa3/IMYHbIX 3Tanax €e

(opmupoBanus
Jran | Huaukarop |PexomeHayembie KosmuecTBeHHO-KaYeCTBEHHbIE MMapaMeTPbl OLEHKU ¢(h)OPMHPOBAHHOCTH
¢op™m |popMupoBaHus cpeiacTBa KOMIIeTeHIIH U
MpOBa | KOMIETeHIHI (meToxbI) Ouenka YpoBeHn JlecKpUnTOpbI (YPOBHH) —
HUA OLlCHUBAHUS c¢(hopMHPOBAHHOCTH OCHOBHbIE MPU3HAKH OCBOEHUSI
(moka3arTeyid J0CTHKEHHUST
pe3yJibTara)

1. |HMcnoms3yer Jlaboparopnas «OTIIMYHO» Bericokuit JleMOHCTpHpYeT BBICOKUI YPOBEHb
3HaHUE pabora, Pedepar, | (85 - 100 6amios) (TIpEeBOCXOIHBIN) BJIAJICHUS PA3JIMYHBIMU [IPUEMAMU
OCHOBHBIX CobecenoBanue, YpOBEHb MPOBEJCHHSI HHCTPYMEHTAIbHBIX
3akoHOB Qu3uku |TectupoBanue, c(hOpMHUPOBAHHOCTH  |M3MEPEHUIA, HEOOXOIMMEBIX B cepe
MIpU PELICHUN DK3aMeH KOMIIETCHIU I TPalOCTPOUTENBCTBA, UCTIOIB3YET
MPUKIIATHBIX 3HAHUS] OCHOBHBIX 3aKOHOB (DH3UKHU
3a7a4 u npu pemieHnu 3agad. OTBeT
MIPOBOJIUT MOCTPOEH JIOTUYHO, MaTepHal
WHCTPYMEHTAJIbH M3JIaraeTcsl 4YeTKO, SICHO, XOPOIIUM
ble U3MEPEHMUS, SI3BIKOM, apPTyMEHTUPOBAHO
HEOOXOMUMEIE B «XOpOUIO» TloBbImeHHBII JeMoHCcTpupyeT A0CTaTOUHbII
chepe (70 - 84 6amioB) |((MPOABUHYTHIN) YPOBCHB |YPOBCHB BIAICHUS Pa3THYHBIMU
rpaloCTpOUTE]Ib c(hOpMHUPOBAHHOCTH  |[IPUEMAMHU POBEICHUS
HOH KOMIICTCHIU I WHCTPYMEHTAJILHBIX U3MEPEHUH,
JIeATEIIbHOCTH HEOOXOMUMEBIX B cepe
pu rpajioCTPOUTENBCTBA, UCTIOIB3YET
OIIPEACIICHUA 3HAHUS OCHOBHBIX 3aKOHOB (DH3UKHU
TCXHUICCKUX npu pelieHuu 3aaa4. OTBET NOCTPOEH
apameTpos JIOTUYHO, MaTepual u3jaraercs
rpaoCTpOUTE]Ib XOPOILHM SI3bIKOM.

HBIX 00BEKTOB

apryMeHTHUPOBAHO.

«YIOBIICTBOPHUTEIT
bHO»
(50 - 69 6amoB)

[MToporoserii (6a30BbIit)
YPOBEHb
c(hopMHPOBaHHOCTH
KOMIICTCHIIMU

JleMOHCTpHPYET HEAOCTATOYHBIM
YPOBEHb BIIAJICHUS PA3TUYHBIMH
pUeMaMH TIPOBEICHUS
HHCTPYMEHTAJIbHBIX H3MEPEHHUH,
HEOOXOMUMEBIX B cepe
rpajloCTPOUTENILCTBA. 3aTPYAHSIETCS
0060CHOBATH MOJTY4YEHHbIE BHIBOJIBI,
HEYBEPCHHO OIMpeIessieT
MEKIUCIUTUTHHAPHBIE CBsi3U. OTBET
HE BCer/a JOTUYHO BBICTPOEH,
MarepHai usaraercs 6e3
NPUMEHEHUS HAy4YHOM
TEPMHHOJIOTHH.
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«HEYIOBJIETBOPUT Komnierenuus ne JemoHCTpHpYeT c1a0bIif YpOBEHD
€ITEHO» cthopmupoBaHa BIIAJICHUS PA3IHMIHBIMH ITPHEMaMH
(0 - 49 6amoB) Pa3TUYHBIMY TPUEMaMH TTPOBEICHHS
WHCTPYMEHTAIBHBIX H3MEPEHUA,
He0OXOIMMBIX B cepe
rpagoctpoutenscTBa. He moxker
BBIJICJIUTH MEKIUCIUIUTHHAPHBIC
cBs13u. HeyBepeHHO U JIOTHYEeCKU
HETIOCIIEIOBATEIbHO U3JIaraet
Marepual.
[Ipumenser Brmonnenne «3a4TEHO» Komnerentus 3HaeT METO/IbI NCCIICTOBAHMUS
METOIBI MPAKTHYECKUX (50 - 100 6anoB) chopmupoBana PaBHOBECHS M JTBUKCHUS
WCCIIEOBAHUS  |3amaHuid, MEXaHUYECKUX CUCTEM. YMEET
paBHOBecusi 1 |KoHTpospHas MPUMEHSTH METOBI aHAJIH3a
JIBHKCHHUS pabota, Ompoc, HanpsHKEHHO-1eOPMUPOBAHHOTO
MEXaHHYEeCKuX |3ader COCTOSTHUSL SIIEMEHTOB HECYIIHX
CHCTEM, cucreM. Brageer HaBBIKaMu
METOIaMH nepexoia OT pearbHON 331391 K
aHanm3a pacyeTHOM cxeMme.
HanpspKEHHO- e
(hopMupoBaHHOT
«HE 32Y4TCHO» KommieTeHius He He 3naer MeTofp! Hccie0BaHuS
0 COCTOSIHUS
(0 - 49 6annoB) copmupoBaHna paBHOBECUS U JBIKCHUS
SJIEMEHTOB
MEXaHHYCCKUX CHCTEM.
HECYIIHNX
He ymeer npuMeHSTh METOBI
CHCTEM,
aHanmm3a
HaBBIKAMHU
HaINpPsHKEHHO-I1e)OPMHUPOBAHHOTO
nepexona ot
o COCTOSIHUS SJIEMEHTOB HECYIIHX
peansHON
CHCTEM.
3a1a9m K
. He Bnageer HaBbIKaMu mepexoa oT
pacyeTHOH 9 .
PeaNbHOM 3a7]a4K K PacUCTHOH cXeMe.
cxeme
Hcrnonesyet Ompoc, Pedepar, «3AYTCHOY Kommerentus 3HaeT METOIBI M TEXHOJIOTHH
METOBI 1 Pemenwue 3amad, | (50 - 100 6amroB) chopmupoBana MIPOCKTUPOBAHUS
TEXHOJIOTHH Tectuposanue, ApPXUTEKTYPHO-CTPOUTEIHHBIX
TIPOEKTHPOBAHUSA |3aueT, DK3aMeH KOHCTPYKIHH, UX pacdeTa i MOHTaXa.
ApPXUTEKTYPHO-C YMmeer pazpabareIBaTh
TPOUTEIBHBIX COOTBETCTBYIOIIYIO TPOEKTHYIO
KOHCTPYKIUH, UX JIOKYMEHTAITHIO
pacyera u ApPXUTEKTYPHO-CTPOUTEIHHBIX
MOHTaXa, KOHCTPYKIIHH.
pa3pabarsIBaeT BrnageeT HaBBIKAMHU IPOESKTUPOBAHHUS
COOTBETCTBYIOII ApPXUTEKTYPHO-CTPOUTEIHHBIX
VIO IPOEKTHYIO KOHCTPYKIHH, UX pacdeTa i MOHTaXa.
JIOKYMEHTAITHIO

«HE 3a4TCHOY»
(0 - 49 6amoB)

Komnerenmus He
chopmupoBana

He 3HaeT MeToaBI M TEXHOJIOTHI
TIPOEKTHPOBAHUS
ApPXUTEKTYPHO-CTPOUTEIHHBIX
KOHCTPYKIHH, UX pacdeTa i MOHTaXa.
He ymeer pa3pabarbiBarh
COOTBETCTBYIOIIYIO TPOEKTHYIO
JIOKYMEHTAITHIO
ApPXUTEKTYPHO-CTPOUTEIHHBIX
KOHCTPYKIIHH.

He BimageeT HaBbIKaMH
TIPOEKTHPOBAHUS
ApPXUTEKTYPHO-CTPOUTEIHHBIX
KOHCTPYKIHH, UX pacdeTa i MOHTaXa.
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COTITHIHOY Bricoknit 3HaeT METONBI M TEXHOJIOTHH
(85 - 100 6amoB) (TIpeBOCXOIHBIH) MIPOCKTUPOBAHUS
YpOBEHB ApPXUTEKTYPHO-CTPOUTEIHHBIX
c(hOpMHPOBAaHHOCTH  |KOHCTPYKIIMH, NX pacdeTa U MOHTaXa.
KOMIIETCHIU I ‘YMeeT pa3pabarsiBaTh
COOTBETCTBYIOIIYIO TPOEKTHYIO
JIOKYMEHTAITHIO
ApPXUTEKTYPHO-CTPOUTEIHHBIX
KOHCTPYKIIHH.
BrnageeT HaBBIKAMHU IPOESKTUPOBAHUS
ApPXUTEKTYPHO-CTPOUTEIHHBIX
KOHCTPYKIHH, UX pacdeTa i MOHTaXa.
«XOPOIIIO» [ToBrITIeHHBIH 3HaeT OCHOBHBIE METOMBI H
(70 - 84 6amnoB) |(MPOABUHYTHIN) YPOBEHD | TEXHOJIOTHUH MPOCSKTHUPOBAHIIS
c(hOpMHPOBAaHHOCTH  |apXUTEKTYPHO-CTPOUTEIHHBIX
KOMIIETEHIU I KOHCTPYKIIMH, UX pacueTa U MOHTaxa.

‘YMeeT pa3pabarsiBaTh
COOTBETCTBYIOIIYIO TPOEKTHYIO
JIOKYMEHTAITHIO
ApPXUTEKTYPHO-CTPOUTEIHHBIX
KOHCTPYKIIHH.

BrageeT oCHOBHBIMU HaBBIKAMU
TIPOEKTHPOBAHUS
ApPXUTEKTYPHO-CTPOUTEIHHBIX
KOHCTPYKIHH, UX pacdeTa i MOHTaXa.

«YIOBIICTBOPHUTEIT
bHO»
(50 - 69 6amoB)

[MToporoseiii (6a30BbIit)
YPOBEHb
c(hopMHPOBaHHOCTH
KOMIICTCHIIMU

3HaeT 0a30BbIe METO/bI M TEXHOJIOTHU
MPOEKTUPOBAHUS
ApPXUTEKTYPHO-CTPOUTEIBHBIX
KOHCTPYKIIMH, UX pacdeTa U MOHTaXa.
Ymeer pa3pabarbiBaTh IPOEKTHYIO
JIOKYMEHTAIHIO
ApPXUTEKTYPHO-CTPOUTEIBHBIX
KOHCTPYKIIMH.

Bnaneer 6a30BbIMH HaBBIKAMHU
MPOEKTUPOBAHUS
ApPXUTEKTYPHO-CTPOUTEIBHBIX
KOHCTPYKIMH, UX pacdeTa U MOHTaXa.

«HEYIOBIICTBOPHUT
SJILHO
(0 - 49 6annoB)

Kommerenmusa He
copmupoBana

He 3HaeT MeTozbI ¥ TEXHOJIOTHU
MPOEKTHPOBAHHUS
APXUTEKTYPHO-CTPOUTEIBHBIX
KOHCTPYKIIMH, X pacyeTa 1 MOHTaXa.
He ymeer pa3pabarbiBathb
COOTBETCTBYIOIIYIO IPOEKTHYIO
JIOKyMEHTALHUIO
APXUTEKTYPHO-CTPOUTEIBHBIX
KOHCTPYKIIMH.

He Bnaneer naBbikamMu
MPOEKTUPOBAHHUS
APXUTEKTYPHO-CTPOUTEIBHBIX
KOHCTPYKIIMH, X pacyeTa 1 MOHTaXa.
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IIpumensiet
METOJBI
OJaroycTpoicTB
a 3aCTPOEHHOM
TEePPUTOPHH,
METOJBI
3eMJICyCTPOUTET
BHOTO H
TPagoCTPONTEND
HOTO
TIPOEKTHPOBAHUS
; Ha OCHOBE
aHanmm3a
HOPMAaTHBHBIX,
CTaTUCTHYECKIX
U IpyTUX
JAaHHBIX
BBISBIISICT
(hakTopsl,
BIIHSIONINE Ha
MOKAa3aTeNn
3(hHeKTUBHOCTH
WCTIOJIE30BAHUS
TEPPUTOPUH

Ketic, Ompoc,
Pedepar,
TectupoBanue,
DK3aMeH

«OTIINYHOY
(85 - 100 6amoB)

Bricokuit
(TIpeBOCXOIHBIH)
YpOBEHB
chopMHupOBaHHOCTH
KOMIIETCHIU I

JeMoHCTpupyeT BHICOKHH YPOBEHb
3HAHUI BCETO TEOPETUIECKOTO 1
(hakTHUECKOTO MaTepHasa, OCHOBHBIX
3aKOHOB aPXUTEKTYPHOU (DU3UKHU B
001acTH IPOEKTUPOBAHUS
WH)KEHEPHBIX CHCTEM, pacdyera u
MOHTa)ka HapyKHBIX TPYOOIIPOBOIOB
CHCTEM TeIUIO-, Ta30-,
BOJOCHAOXEHUS W BOIOOTBEICHIIS.
Jlerko opuentupyercs B
0COOEHHOCTSX COBPEMEHHBIX
pelIeHU# OrpakIaroINX
KOHCTPYKIIMH 3AaHUI U PUEMOB
3acTpouku. [IpaBuiIbHO Ha BHICOKOM
YpOBHE IPOU3BOANT PacUCTHI B
001acTH IPOEKTUPOBAHUS
WH)KEHEPHBIX CHCTEM, pacdyera u
MOHTa)ka HapyKHBIX TPYOOIIPOBOIOB
CHCTEM TeIUIO-, Ta30-,
BOJJOCHAOXEHUS W BOIOOTBEICHHS.
[IpocnexmnBaeT MEXAUCIUILIHHAPHEIC
cBs13u. OTBET MOCTPOEH JIOTHYHO,
MaTepra u3jaraeTcs 9eTKo, ACHO,
XOPOIIUM S3BIKOM, apTYMEHTHPOBAHO.

«XOPOIIO»
(70 - 84 GamoB)

IToBbilIeHHBIN
(TpOIBHHYTHIN) YPOBEHb
c(hopMHPOBaHHOCTH
KOMITETEHIINI

JeMoHCcTpupyeT A0CTaTOUHbII
YPOBEHb 3HAaHUHN TEOPETUUECKOTO U
(hakTHUECKOTO MaTrepuaia, Ho
HEI0CTAaTOYHO KOHKPETU3UPOBAHHOM
Y WLTIOCTPUPOBAHHOM MIPUMEPAMHU.
OcCHOBHBIE TIOHSITUS U IPAKTUYECKUE
MIPUIIOKEHUSI PACKPBITBL, HO UMEIOTCS
HE3HAYUTEIbHbIE OTPEIIHOCTH;
TEOPETUUECKUE 3HAHUS HEJOCTATOYHO
WCIIOJIB3YIOTCSI IIPU aHATIN3e
MpaKTHYECKUX. 1-2 NOHATHSA
PacKpBITBI HETOYHO. B oTAENBHBIX
MpUMEPaX MOXKET BBIIACIUTh
MEXAUCUUIUTMHAPHBIE CBsI3U. OTBET
MOCTPOEH JIOTUYHO, MaTepHa
M3JIaraeTcs XOPOIIUM SI3bIKOM.

«yIOBJIETBOPHUTEN
bHO»
(50 - 69 6amnoB)

[ToporoBsiii (6a30BEIiT)
YPOBEHb
chopMHupOBaHHOCTH
KOMIIETCHIHN

JleMoHCTpUpYET HE AOCTATOUHbIIN
YpPOBEHb 3HaHUI 3HAHUE
TEOPETUIECKOTO M (PaKTHIECKOTO
Marepraia; OCHOBHASA YaCTh MMOHATHI
PacKpeITa, HO HEAOCTATOYHO ITOJTHO 1
YEeTKO; TEOPETUIECKHE 3HAHUS B
KOHKPETHBIX PAaCYETHBIX CUTyaIni
ucnonbe3yrores ciabo.fHeysepenHo
oTIpeieIIieT MeX TUCIUIUTNHAPHBIC
cBsa3u OTBeT He Beeraa JOTHIHO
BBICTPOEH, MaTepra u3jaraercs 6e3
MIPUMEHEHUS HAyYHOU
TEPMHUHOJIOTHH.

«HEYJOBICTBOPHUT
€JILHOY
(0 - 49 6amoB)

Komnerenmus He
chopmupoBana

JleMoHCTpHUpYET C1a0blil ypOBEHD
3HAHUH U CyIIECTBCHHBIE IPOOEITHI B
3HaHUU OCHOBHOTO MaTepHasa 1o
IporpaMMe, B XOZE OTBETa
TIPOSIBIICHO HE3HAHUE BaYKHEHIIINX
MMOHATHH, njeH, moaxonos. He moxer
BBIJICJIUTH MEXIUCIUIUTHHAPHBIC
cBs13u. HeyBepeHHO U IOTHYeCKH
HETIOCIIEIOBAaTEIbHO U3JIaraet
Matepuai. 3HaHUS HOCSIT
(bparMeHTapHBII XapakTep
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IIpumensiet
OCHOBHBIE
TIOJIOXKEHHS
TIPOEKTHPOBAHUS
KOHCTPYKTHBHBIX
pereHui
WH)XEHEPHBIX
CHCTEM, pacdera
¥ MOHTaXa
HapyKHBIX
TpyOOIIPOBOIOB
CHCTEM TEIUIO-,
raso-,
BOJIOCHAOKCHHUS
178
BOJJOOTBE/ICHUS;
pa3pabarsiBaeT
CXEMHEIC
pemeHns
HapyKHBIX
CHUCTEM
JKU3HEeo0ecIieueH
USl; HCIIOTB3YET
HOPMAaTHBHO-TEX
HUYECKYIO
JUTEPATYpPy MpH
pacuere
apaMeTpoB
WH)XEHEPHBIX
CHUCTEM

3ammra
MPaKTUYECKOM
paboTHI

, Pedepar,
TectupoBanue,
OKx3aMeH

«OTIINYHOY
(85 - 100 6amoB)

Bricokuit
(TIpeBOCXOIHBIH)
YpOBEHB

chopMHupOBaHHOCTH

KOMIICTCHITHI

JeMoHCTpupyeT BHICOKHH YPOBEHb
3HAHUI BCETO TEOPETUIECKOTO 1
(hakTHUECKOTO MaTepHasa, OCHOBHBIX
3aKOHOB aPXUTEKTYPHOU (DU3UKHU B
001acTH IPOEKTUPOBAHUS
WH)KEHEPHBIX CHCTEM, pacdyera u
MOHTa)ka HapyKHBIX TPYOOIIPOBOIOB
CHCTEM TeIUIO-, Ta30-,
BOJOCHAOXEHUS W BOIOOTBEICHIIS.
Jlerko opuentupyercs B
0COOEHHOCTSX COBPEMEHHBIX
pelIeHU# OrpakIaroINX
KOHCTPYKIIMH 3AaHUI U PUEMOB
3acTpouku. [IpaBuiIbHO Ha BHICOKOM
YpOBHE IPOU3BOANT PacUCTHI B
001acTH IPOEKTUPOBAHUS
WH)KEHEPHBIX CHCTEM, pacdyera u
MOHTa)ka HapyKHBIX TPYOOIIPOBOIOB
CHCTEM TeIUIO-, Ta30-,
BOJJOCHAOXEHUS W BOIOOTBEICHHS.
[IpocnexmnBaeT MEXAUCIUILIHHAPHEIC
cBs13u. OTBET MOCTPOEH JIOTHYHO,
MaTepra u3jaraeTcs 9eTKo, ACHO,
XOPOIIUM S3BIKOM, apTYMEHTHPOBAHO.

«XOPOIIO»
(70 - 84 GamoB)

TToBBIIIEHHBIN

(TpOIBHHYTHIN) YPOBEHb
c(hopMHPOBaHHOCTH

KOMIIETEHIIAHI

JeMoHCcTpupyeT A0CTaTOUHbII
YPOBEHb 3HAaHUHN TEOPETUUECKOTO U
(hakTHUECKOTO MaTrepuaia, Ho
HEI0CTAaTOYHO KOHKPETU3UPOBAHHOM
Y WLTIOCTPUPOBAHHOM MIPUMEPAMHU.
OcCHOBHBIE TIOHSITUS U IPAKTUYECKUE
MIPUIIOKEHUSI PACKPBITBL, HO UMEIOTCS
HE3HAYUTEIbHbIE OTPEIIHOCTH;
TEOPETUUECKUE 3HAHUS HEJOCTATOYHO
WCIIOJIB3YIOTCSI IIPU aHATIN3e
MpaKTHYECKUX. 1-2 NOHATHSA
PacKpBITBI HETOYHO. B oTAENBHBIX
MpUMEPaX MOXKET BBIIACIUTh
MEXAUCUUIUTMHAPHBIE CBsI3U. OTBET
MOCTPOEH JIOTUYHO, MaTepHa
M3JIaraeTcs XOPOIIUM SI3bIKOM.

«yIOBJIETBOPHUTEN
bHO»
(50 - 69 6amnoB)

[ToporoBsiii (6a30BEIiT)

YpOBEHB

chopMHupOBaHHOCTH

KOMIICTCHIIMH

JleMoHCTpUpYET HE AOCTATOUHbIIN
YpPOBEHb 3HaHUI 3HAHUE
TEOPETUIECKOTO M (PaKTHIECKOTO
Marepraia; OCHOBHASA YaCTh MMOHATHI
PacKpeITa, HO HEAOCTATOYHO ITOJTHO 1
YEeTKO; TEOPETUIECKHE 3HAHUS B
KOHKPETHBIX PAaCYETHBIX CUTyaIni
HCTIONB3YIOTCS ¢1abo.

Heysepenno omnpenenser
MEXIUCIUIUTHHAPHBIE CBS3H

OTBeT He BCeraa JJIOTHYHO BEICTPOEH,
MaTepua unaraercs 6e3
MIPUMEHEHUS HAy4YHOU
TEPMHUHOJIOTHH.

«HEYIOBIICTBOPHUT
SJILHO
(0 - 49 6annoB)

Kommerenmusa He
copmupoBaHna

JemoHCTpHUpYeT c1a0blil YPOBEHb
3HAHUI U CYIIECTBCHHBIC IPOOEITHI B
3HAHUU OCHOBHOTO MaTepHuaa 1o
mporpaMMe, B XOJE OTBETA
MPOSIBJICHO HE3HAHUC BaKHEHIIINX
MOHATUH, UAeH, moaxonos. He moxer
BBIJICJIUTh MEXKTUCIIUIUTHHAPHBIC
cBs1i3u. HeyBepeHHO U TOrHYecKu
HEMOCJICIOBATEIBHO U3JIaract
Marepuai. 3HaHUs HOCST
(hparMeHTapHBIN XapakTep
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II. OHEHOYHBIE CPEJCTBA
1. Oran
Tema 2. DjieMeHTbI MEXaHUKH KHUAKOCTH.
TectupoBanue
Tect
Tema 2: DjieMeHTBHI MEXaHUKH KUTKOCTH.

1. Kak Ha3bIBaeTcs 3T0 ypaBHEHHE SV=const:
2. Yrto Ha3BIBACTCA UICATBHOMN KUIKOCTHIO:

3. KakuM naBiieHHEM SIBIISIETCSA cllaraeéMoe p B ypaBHeHuu bepnyiiu:

4. CBOMCTBO peasbHBIX HUAKOCTEH OKa3blBaTh COIPOTUBIIEHUE NEPEMEIIEHUIO OJHOW YacTH JKUIAKOCTU
OTHOCHUTEJIBHO IPYTrOi:
5. Kak HazbiBaercss (DyHKIHMS, KOTOpas IOKa3bIBaeT, KaK OBICTPO MEHSETCS CKOPOCTb BIOJb JaHHOTO
HaIlpaBJICHUS:

6. Kak MeHsieTCs BA3KOCTD XKHUIKOCTH NP MOBBIIIEHUN TEMIIEPATYPbI:

7. Kak MeHseTcs BA3KOCTh r'a3a MpH MOBBIIICHUH TEMIEPATyPhl

8. Kak HaswiBaeTcs TCUCHUC, €CJIM BAOJBb IIOTOKaA KaH(HLIﬁ BI:I,Z[G.HGHHLIFI CIION CKOJB3UT OTHOCHUTEIIHHO
COCCOHUX, HC CMCIINBAsACh C HUM!

9. SlBneHHeM WCKpPUBIECHUS CBOOOJHON MOBEPXHOCTH JKUAKOCTH TP CONPHKOCHOBEHHH €€ C
IIOBEPXHOCTBIO TBEPAOIO TEJa HA3BIBAIOT:

IIpaBWiIbHBIE OTBETHI:

1.ypaBHEHHE HEPA3PHIBHOCTH.

2. BooOpakaeMasi )KHJIKOCTh, B KOTOPOH OTCYTCTBYIOT CHUJIbI BHYTPEHHETO TPEHUSL.
3. cTaTU4ecKuM

4. BHYTpEHHEE TPEHUE, BA3KOCTbD.

5. Tpalu€HT CKOPOCTHU

6. yMeHbIIaeTcs

7.yBEIMYUBACTCS

8. TaMuHapHOE,BUXpEoOpa3HOE.

9. cmMaunBaHue

Tema 3. Moaexkyasipuas ¢pusuka.
TectupoBanue

Tect

Tema 3: MonekyasipHas pusnka

1. Meton uccinenoBaHus CUCTEMbI U3 OOJIBIIOTO YMCIIA YaCTUL, KOTOPBIM CBA3aH CO CPEAHUMU 3HAYCHUSAMU
UCCIIElyEMbIX BEJIMYMH.

a) CTaTUCTUYECKUN METOJ
0)TepMOIMHAMUYECKUN METOJ
B) CTaTUYECKUH METO/I
r)MeTo] moabdopa
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2. VneanbHbli Ta3 3TO MOJIEIb COTIACHO KOTOPOM:

a) CTOJIKHOBEHHS MOJICKYJ ra3a My co00il abCOMIOTHO YIIpyTue
6)coOCTBEHHBII 00bEM MOJIEKYJT MHOTO MEHBIIIE, 4eM 00BEM cocya
B) MEX]ly MOJIEKYJIaMU T'a3a MPUCYTCTBYIOT CUJIbl B3aUMOJIEHCTBHUS
I') CTOJIKHOBEHHS MOJIEKYII Ta3a MEXIy co00i abCOIOTHO HEYTIpyTHe
1) MEX1y MOJIEKYJaMH ra3a OTCyTCTBYIOT CHJIbI B3aUMOJCHCTBHS

3. 3akoH boinsg-MapuoTTa OMUCHIBAET ... IPOLIECC:
a) U30TEPMUYECKUI

0) n300apHBIit

B) U30XOPHBIN

T)aanadaTu4eCKUi

4. 3axoHn [Ilapns onuckIBaer ... mporecc:
a)aanadaTuyYeCKUit

0) U30TePMUYCCKHIA

B) M30XOPHBIN

T') U300apHBIH

5. 3akoH l'eii-JIroccaka ONMMUCHIBAET ... MPOLIECC:
a) U30TEPMUYECKUI

0) U30XOPHBIN

B) M300apHBIN

T') anuabaTHIeCKUi

6. /laBnenue, KOTOpoe MPOM3BOAMII ObI Ta3, BXOAAIIMNA B COCTaB Ta30BOM CMECH, €Clid Obl OH 3aHUMAaJ
00BEM TIpH TOH Ke TeMIeparype — 3TO:

a) pe3yJIBTUPYIOIIEE IaBJICHUE
0) MOJIHOE JIaBJICHUE
B)YaCTUYIHOE JIaBJICHUE
r)napuuaibHOE JaBICHUE

7. ®uznyeckas BeTUUrHA, OTpeieisieMasl YUCIOM CTPYKTYPHBIX 3JIEMEHTOB (aTOMOB, MOJIEKYIT), U3 KOTOPBIX
COCTOMT BEIECTBO — ITO:

a) MoJIIpHas Macca

0) KOHIIEHTpaIus

B) KOJIMYECTBO BEIIECTBA
r) Uucino ABoraapo

IIpaBHJIbHBIE OTBETHI:
1.a)

2.a), 0), n)

3.a)

4.B)

5.B)

6.1)

7. B)

Tema 6. IlocTOAHHBIN TOK.
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TectupoBanue

Tect
Tema 6: ITocTOAHHBII TOK

1. Yto Ha3BIBAIOT YMOPSIOUYEHHBIM JBUKCHUEM YaCTHII:
a)3IEKTPUIECKHUI TOK,

0) IMOCTOSIHHBIN TOK,

B)CUJTY TOKA,

I') HampshKEHHE.

2. OTHo1IeHHE paboTHI, COBEPIIAeMOl CTOPOHHUMH CHJIAMH TIPH NEPEMEIICHNH SIEKTPUUIECKOTO 3apsia Mo
BCEU 3aMKHYTOH JIEKTPUYECKOH LIENH, K BEIUYMHE 3TOT0 3apsiia ONPENEsIeTCs

a) HaMpsDKEHUE B LIETIH

0) cuia ToKa B IeTH

B)AJIEKTPOJBMIKYIIAs CHJIa ICTOYHUKA TOKA
T')CONPOTHUBIICHHUE TTOTHOU 1IETIH

1)BHYTPEHHE COTPOTHBIICHUE HCTOUHUKA TOKA

3. Kak Ha3bBaeTcs paboTa, KOTOPYIO COBEPLIAIOT CTOPOHHUE CHJIBI TPU IOMOIIM TEepEeMELICHHS
€IMHUYHOIO 3apsia

a) CONPOTUBIICHUE,

0)9/1C,

B) HalpsDKEHUE,

T')MOIITHOCTb.

4. BeiGepute eTMHUITY U3MEPECHHUSI JICKTPUICCKON MPOBOIUMOCTH

a)l B

0) 1 Cm/m

B)l OMm

rl Cm

5. Ecnu nBa TOYEUHBIX 3apsia, HAXOSIIUECs B BaKyyMe, HE MEHSISI pACCTOSHUS MEKIY HUMH TIOMECTUTH B
KEPOCHUH, JAUIEKTPUUYECKasi MPOHUIIAEMOCTh KOTOPOTO paBHA 2, TO CHJIa KYJOHOBCKOTO B3aWMOJCHCTBUS
MEXTy 3apsiiaMu

a)yBEIIMYUTCS B JIBa pa3a

0) yBennuuTcs B 4 pasza

B) HE U3MCHUTCS

I') yMEHBIIUTCS B 2 pa3a

1) YMEHBIIIUTCS B 4 pa3a

6. Kax 3Byunt nepBoe npaBuiio Kupxroda:
a)anreOpamueckasi CcyMMa TOKOB, CXOMSIIIIUXCS B y3JI€, paBHA HYIIIO,
0) B 1000OM 3aMKHYTOM KOHTYPE, POU3BOIHLHO BHIOPAHHOM B Pa3BETBICHHOM II€TIH, anreOpandeckasi cymma
MIPOM3BE/ICHUI CUJI TOKa Ha COMPOTHUBIIEHHUE COOTBETCTBYIOIIMX YYacTKaxX KOHTypa paBHO ajireOpanydeckoit
cymme JJIC, BXOAAIMNX B TaHHBIN KOHTYD,
B)anreOpandeckass CyMMa TOKOB, CXOJSIIMXCS B y3Ilie, paBHa anreOpamdeckort cymme J/1C, BXOmAIMX B
JAHHBIN KOHTYP,
T)B JIT0OOM 3aMKHYTOM KOHTYpe, TPOU3BOIHHO BEIOPAHHOM B PAa3BETBICHHOM IIeTH, anreOpandeckas cymma
MIPOU3BENICHUH CHJI TOKA HA COMPOTUBIICHHE COOTBETCTBYIONIUX YY4aCTKaX KOHTYpa PaBHO HYIIIO.
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7. Kak Ha3bIBalOTCA AKHUAKOCTH, IPOBOASIINE SJIEKTPUUECKHUM TOK 3a CUET JABMKEHUSI HOHOB!
a) aHUOHBI,

0) DIEKTPOJIUTHI,

B) KaTUOHBI,

r) npoBoxuukH 11 poxa.

8. HazoBuTe BHJIbI CAMOCTOATEIBHBIX TA30BbIX PA3PSI0B

a) TJICIOITUH,

0) 3aTyXaromui,

B)KpYTOBOH,

T') IyTOBOM.

9. Eciu y anekTpoHarpeBareIbHOro npudopa BABOE YKOPOTUTH HATPEBATENBHYIO CITUPAI, TO TIPU
BKIJIFOYCHHH B CETh C TEM K€ HAMPSKEHUEM €ro MOITHOCTh

a)yBenuuutcs B 4 pasa
0)yBenmuuuTcs B 2 pasza
B) HE UBMEHUTCS

') YMEHBIIUTCA B 2 pa3a
1) yMEHbIIUTCS B 4 pa3a

10. 100 - BarTHas jammna HaKaJMBaHUA, pacCcuuTaHHas Ha HampspbkeHue 220 B, ummeer compoTuBieHueE,
paBHOE

a)484 Om
0) 220 Om
B) 22 Om
r)100 Om
1) 50 Om

IIpaBujbHbBIE OTBETHI:
l.a)

2.B)

3.0)

4.71)

= O 3 W
=)
—
—
~

Tema 8. OnTuka.
TectupoBanue

Tect
Tema 8. OnTuka.
1. ITokazarenb MpesIOMIICHHS BEIIECTBA U3MEPSIETC B...

2. 3aKkoHBl pacHpOCTPAHEHHUs CBETa B IPO3pPAuHBIX Cpedax Ha OCHOBE IPEACTABICHUN O CBETE KakK O
COBOKYITHOCTH CBETOBBIX JIyuel U3y4aroT B...
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3. YoM npenoMIieHUs Ha3bIBaKOT:

4. Ilpo3payHoe Temo, OrPAaHMYEHHOE C JABYX CTOPOH  KPUBOJIMHEWHOW  MOBEPXHOCTHIO,
Ha3bIBACTCS:

5. BeiGepute enuHuIly U3MEepeHUs ONTUICCKON CHITBI JINH3BI:

6. Ecniu m3o0pakeHne moayvaercs Mpy MepecedeHny He CaMUX JIydel, a UX MpOJODKEHHH, TO MoJyJyaeMoe
n300pakeHue:

7. Touka nepecedeHus POKATBLHOM MIIOCKOCTH C TIABHOW ONTHYECKON OChIO HAa3bIBACTCS:

8. NuTepdepennimonHas kKapTuHa, HabIr0MaeMas Ha TI0CKOBBITYKJION JTMH3E HAa3bIBACTCSI:

9. Mudpaxuus @paynrodepa — 310 Audpakius:
10. Orubanvie BOTHAMU MIPEMSATCTBUMA, COMBMEPUMBIX C JYTMHOW BOJIHBI, JOKA3bIBAET. ..

11. 3aBUCHMOCTH aOCONIOTHOTO TOKa3aTelsi MPEIOMJICHUS BEHIECTBA OT YacTOTHI MAJAIOIEr0 CBETa
Ha3bIBAETCH:

12. Orubanue cBETOBBIMU BOJTHAMU BCTPEUHBIX MPEMSATCTBUN HA3BIBACTCS:

13. Bce BTOpUYHBIE MCTOYHUKH, PACIIONIOKEHHBIE HAa MOBEPXHOCTU (DPOHTA BOJIHBI, KOTEPEHTHBI MEXIY
co00#. ITO COOTBETCTBYET MPUHITUITY:

IIpaBHJIbHBIE OTBETHI:

1. sBysieTcst 6e3pa3MepHO BEITMUNHOMN
2. reOMETPUYECKOM OITHUKE,

3. yroa Mexay MpeioMJIEHHBIM JIy4OM U MEePIEeHANKYISIPOM, BOCCTAHOBJIEHHBIM B TOUKY MaJCHUS JTy4ya
4. TUH30M,

5.TA

6. MHUMOE

7. hboxycom

8. kompramMu HeroToHa,

9. IIOCKHUX CBETOBBIX BOJIH
10.BosTHOBYIO IPUPOY CBETA,

11. sBeHreM qucnepcun

12. sBneHueM quQpakium

13. I'tolirenca-®penens

Tema 9. OcHOBBI aTOMHOM U siiepHOH PU3NKH
Pedepar

Tema 10. OCHOBBI aTOMHOM U SA€PHOM (PU3UKU
1 OTkpbITHE aTOMHOTO Siipa U Pa3BUTHE NPEACTABICHUH O sifIpe.
2 Hcrtopust TEpMOSACPHBIX HUCCIEJOBAHUI.
3 ATOMHOE SIpO.
4 Snepnas pu3MKa U CTPOCHHUE CONHILIA.

IIpaBujbHbIE OTBETHI:
TekcT He MeHee 10 cTpanuil

IK3aMeH

Bompocsr
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1. Teopema LllTelinepa. MOMEHT MHEPLIMM TPOCTEUILIUX TEN.
2. Dueprus u padora.
3. l'apmonundeckue koaeOanus. Maremarudueckuii ¥ GU3NUECKUN MasSTHUKY.
4. UneanpHbIN Ta3. 3aKOHLI HACAILHOIO rasa.
5. YpaBuenue MenneneeBa-Knanelipona. 3akons! ABoraapo u JlansToHa.
6. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKOU TEOPUH.
7. Pacnpenenenue Mmomuexyn no ckopoctsiM. OnsiT HTepHa.
8. M3onporeccsl U NpUMEHEHUE NEPBOTO 3aKOHA TEPMOJUHAMMKY K U30IPOLIECCaM.
9. Dnekrpuueckuit 3apsa. 3akoH Kynona. HanpspkeHHOCTD 37€KTPUYECKOTO OIS,
10. DnexrpoemkocTh. KoHAEHCATOPHI M UX COEAUHEHUS. JIU3IEKTPUKH B JIEKTPUUECKOM IIOJIE.
11. DnexTpuyecKkuii TOK B ra3ax.
12. Dnexrpudeckuii TOK B OJIYIPOBOJHUKAX.
13. MarouTHbI MOMEHT, MAarHUTHBINA MOTOK. DJIEKTPOMAarHUTHasE UHIAYKIHUS.
14. 3axkon buo-Casapa-Jlamaca.
15. UnTepdpepennus ceera. Onpit FOHTa.
[IpakTHKO-OpHUEHTUPOBaHHBIE 3aJaHUS

1. OnpenenuTh CKOPOCTH V U MOJTHOE YCKOPEHHUE @ B MOMEHT BpEeMEHH t=2 ¢, €CJIM OHA JABHKETCS O
OKpYXHOCTH paanycoM R=1 m cormnacHo ypaBHenuto [ | = At+Bt3, rne A=8 m/c, B=-1m/c3, [
-KpUBOJIMHEWHAs! KOOPIMHATA, OTCYUTAHHAS! OT HEKOTOPOU TOUKHM, IPUHSATON Ha HAYAIBHYIO, BIOJb
OKPYXHOCTH.

2. OmnpenenuTh TUHEHHYI0 CKOPOCTH IIEHTpPA Iapa, CKaThIBAIOIIETOCs 0€3 CKONBKEHHUS C HAKIIOHHOM
IJIOCKOCTH BBICOTOM 1 M.

3. Cuapsia, aeTsamuii co ckopoctbio V=500 m/c, pazopBaJics Ha 1Ba OCKOJIKa. MEHBIINH OCKOJIOK, Macca
kotoporo coctanisieT 20% oT o01elt Macchl CHapsAIa, MOJeTeN B MPOTUBOIOI0KHOM HalpaBiIeHUH CO
ckopocthio V1=200m/c. OnpenenuTh CKOpoCTh V2 OONBIIIETO OCKOJIKA.

4. Huth ¢ mpuBsI3aHHBIMU K €€ KOHIIaM Tpy3aMu Maccoid m1=50 r u m2=60 r nepeknHyTa yepe3 OJ0K
muamerpom D=4 cm. Onpenenuth MOMEHT WHEPITUU OJIOKA, €CIIHU MO IEMCTBUEM CHUIIBI TSKECTH TPY30B OH
MOJIYYHJT YIJIOBOE ycKopenue [1=1,5 pan/c2.
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5. Paccrosinue d mexay aByms ToueunbiMu 3apsinamu Q1=+8 uKn u Q2=—-5,3 uKu pasno 40 cm.
Brruncnuts HanpskeHHOCTH E 1oi1s B TOUKe, JeXKallen nocepequte Mexay 3apsaaaMu. Yemy paBHa
HaIpsHKEHHOCTh, €CJIM BTOPOM 3apsi OyAeT MOIOKUTETbHBIM?

6. Onpenenuts cuity Toka I3 B pesuctope conporusnenneM R3 u HanpspkeHnem U3 Ha KOHLIaX pe3ucrTopa,
eciu E1=8 B, E2=6 B, R1=4 Om, R2=12 Om, R3=2 Om. BHyTpeHHUMHU CONPOTUBIEHUSIMHU UCTOUHUKOB
npeHeopeys.

2. 9ran
Tema 6. LleHTp TsIzKecTH TBepAOIo TeJia
KonTponbhas pabota

1 Cuctema mapalijieNbHBIX CHII. YCIIOBHE PABHOBECHS CHCTEMBI MapalIeIbHBIX CHIT

3 Yro m3yyaeT TeopeTnieckas Mexanuka. OCHOBHBIC ITOHATHS CTaTUKH

5 AKCHOMBI CTaTHKHU

6 MoOMEHT KOJIMYeCcTBa ABMKCHUS MaTepralbHON TOYKH. Teopema 00 M3MEHEHHH MOMEHTa KOJIMYeCTBA
JIBU>KEHUS MAaTEPUATBHON TOUKH

IIpaBujbHbIE OTBETHI:
3alIUTa KOHTPOJILHOU paboThI B opMe mpe3eHTanuu — Qaiin ne meree 10 cnaiios

Tema 11. Ci10:kHO€ 1BHKEHHE TBEPAOIO TeJia
KonTponbhas pabota

OTtkiioHeHue nagaroumx Tea Kk Boctoky

Teopema 00 U3MEHEHUM KHHETUYECKON YHEPTUU CUCTEMBI M TBEPIOTO TeJla
JIBr>keHuEe MaTepuagbHOW TOUKH IO/ IEMCTBUEM CUJIbI IOCTOSSHHOM IO MOIYJIIO U
HaIpaBJICHUIO (TEJIO OMYIIEHO BHU3 0€3 HaYaIbHOM CKOPOCTH)

OO000IIEHHEIC CHTIBI

IIpaBujbHbIE OTBETHI:
3alIUTa KOHTPOJILHOU paboThl B opMe mpe3eHTanuu — Qaiin He meree 10 cnaiios

3auer
Bompocsr

Bonpocs! piis 3auera

1 AbGcomotHo TBepnoe Teno. Cuiia, Kak OCHOBHAS XapaKTEPUCTUKA B3aUMOICUCTBHS Tesl. CXoasmuecs
cuibl. [lapamienpHble CHIIbl. DKBUBAJEHTHAsI CUCTEMA CUJI. YPABHOBEIICHHAsI CHCTEMA CHIL.
PaBHoxeiicTBytomast. [ TaBHBIN BEKTOP CUCTEMBI CHII. 3aJ]a4l CTAaTUKH, METOJIbI PEIICHUS. AKCUOMBI
CTAaTUKHU. 3aKOH MapajuiesiorpaMMa CHil. 3aKOH PaBEHCTBA JECHCTBUS U MPOTUBOACHCTBUSA. BHYyTpeHHUE
Y BHEIIHUE cuibl. [IpuHIMI oTBEpAEBaHus.

2 Cs3u. Peaknmu cBsi3eid, YaCTHBIC CITydau, PUMEPEHI.

3 Cnoxenue cui (TEOMETPHUECKH U aHATUTUYECKH). [IpoeKins CUITbl (Ha OCh, Ha TIIIOCKOCTB).
[Ipumepsl.

4 PaBHOBecHe cxonsiieiics cucteMbl cuil. [Ipumepsl.
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5 MOMEHT CHJIbI OTHOCHUTENIBHO LIEHTPa, CBOMCTBA, TIeuo cuibl. [lapa cui, mieyo mapbl, MOMEHT Iaphbl.
Teopema 00 s3xBUBaNeHTHOCTH Map. Teopema o cnoxenuu mnap. [Ipumepsr.

6 IlpuBeneHue cucTeMbl CUJI K LIEHTPY. Teopema o napajuieabHOM MepeHoce Cuilbl. [T1aBHBI MOMEHT
CUCTEMBI CHJI. YCIIOBUSI SKBUBAJIEHTHOCTH CUCTEMBI CUJI. YCIIOBUS PAaBHOBECHSI CUCTEMBI cuil. Teopema
BapunboHa. I[Ipumepsl.

7 Ilnockas cuctema cuil. Anredpandeckre MOMEHTBI CUIIbl M nTapbl cuil. [IpuBeneHne cucteMsl CHIT K
npocreimemy Buay. [Ipumepsi.

8 Tpenue ckonbxkeHus. [IpenenbHas cuiia TpeHUS. 3aKOHBI TPSHUS CKOJbXEeHHS. CTaTHIeCKUI 1
TuHaMU4YecKui ko3 duitmenTsl Tpenus. [Ipumepsr.

9 Tpenue xauenus. KoappuimenT Tpenus kauenus. [Ipumepsr.

10 HenTp napamnensubix cui. Cusooe mose. LleHTp TsokecT TBEpAOro Tena, HaXOKIeHUEe, TIPUMEpHI.

11 Beenenue B kuaeMaTHKy. CIiocoObI 3a/1aHUs JBUKCHUS TOYKH (BEKTOPHBIN, KOOPAMHATHBIM,
€CTeCTBeHHBIN ). BekTop ckopoctu Toukn. BekTop yckopenus Touku. Pemenne 3a1a4 KHHEMaTUKH
TOYKH.

12 Ocwu ectecTBeHHOTO TpexrpaHHuka. YucnoBoe 3HaueHne ckopocTtu. KacarenbHoe u HOpMaabHOE
yCKOpeHHUs Touku. [Ipumepsr.

13 HekoTopble YacTHbIE CITy4au JABHKEHUS TOUKH (IPSAMOJIMHEHHOE, pABHOMEPHOE KPUBOJIUHEHHOE,
paBHOMEpPHOE MPSIMOJIMHEHHOE, paBHOIIEPEMEHHOE KPUBOJIMHEWHOE, TAPMOHHYECKUE KOJICOAHNU).
I'pacduku ABMKEHMS, CKOPOCTH U YCKOPEHHUS TOUKH.

14 CkopoCTh 1 YCKOpEHHE TOYKH B MOJISIPHBIX KOOPJHHATAX.

15 TloctynarenbHoe JBM)KEHHE TBEPIOTO Teja. BpamarensHoe 1BHKEHUE TBEPIOTO Tella BOKPYT OCH.
YmiioBast CKOpOCTh U yIIIOBO€ yckopenue. [Ipumepsl.

16 PaBHOMepHOE U paBHONEpeMEeHHOE BpamieHHst. CKOpOCTH M YCKOPEHUS TOYEK BPALIAIOIIETOCS Tea.
[Ipumepsl.

17 TlnockonapauienabHOE IBUKEHUE TBEPIOTO Tella, YPaBHEHHS IBH)KEHUS IJIOCKOH (DUTYPBI.
Pasnokenue 1BUKEHUS Ha NOCTYNATENIbHOE U BpauareiabHoe. [Tpumepsl.

18 OmpeneneHue TpaeKTOpH TOUEK MI0CKON (purypsl. OnpeneneHue CKOpOCTe TOUEK II0CKON (UTYPHI.
[Ipumepsl.

19 Teopema o mpoeKIMAX CKOPOCTEN ABYyX Touek Tena. OnpeneneHie CKopocTeil ToUeK MmI0CcKoi Gurypol
C IIOMOIIBI0O MTHOBEHHOTO 1IeHTpa ckopocteil. [lonarue o nenrponnax. [Ipumepsr.

20 OmpeneneHue yCKOPEHU TOUYEK MI0CKON (GUTypbl. MrHOBEHHBIN IIEHTp ycKopeHui. [Ipumepsr.

21 JIBmxeHue TBEpOTO Tea, MMEIOIIETO OHY HETOIBIDKHYIO TOUKy. KiHeMaTnueckue ypaBHEHUS
Oitnepa. CKOpOCTH 1 yCKOPEHUS TOUYEK TeJla, HMEIOIIEro OJJHY HETIOABMKHYIO TouKy. OOmuii cimyuai
JBYDKEHHS cBOOOIHOTO TBeproro Tena. [Ipumepsl.

22 CnoxHoe aABukeHHne Touku. OTHOCHUTEIBHOE, IEPEHOCHOE U a0CONIIOTHOE ABIKeHH. Teopema o
CJI0XKeHUU cKopocTel. IIpumepst.

23 Teopema O ClOXeHUHU yYCKopeHu# (Teopema Kopuonuca).

24 CnoxHoe ABWKEHHE TBeporo Tena. CI0oKEeHHE MOCTYIATeIbHBIX ABMKCHUN. [IpuMepsl.

25 CnoxeHue BpalleHui BOKPYT JIBYX MapajuledbHbIX oceil. ClaokeHne BpaleH!i BOKPYT
nepecekarouxcs ocei. [lpumepsl.

26 CnoxeHue MOCTYIaTeIbHOTO U BpalaTeIbHOTO ABMKEeHUH. BuHTOBOE ABIMKEHHE. [Ipumepsl.

[IpakTuKO-OpUEHTUPOBAHHBIE 3aJaHUS
He npenycmorpeno
3. Jran

Tema 1. O0mue cBeieHNsl 0 31AHUAX U COOPYKeHUsAX. OCHOBHbIE KOHCTPYKTHBHbIE 3JIEMEHTbI
301aHUI U coopykeHuii. TpeOoBaHMS K 31aHUSIM U COOPYKEHUSIM
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Pecdepar

1. IToHsATHE O 3MAHUAX U UX KJIACCH(PHUKALIUS.

2. TpeboBaHus, IPEIbSIBISIEMbIE K TPOMBIIIUIEHHBIM U TPOU3BOACTBEHHBIM 3/1aHHUSM.
3. Kareropuu npon3BoICTBEHHBIX IIPOLIECCOB.

4. [IpoTuBonoxapHbie TPeOOBAHUSI.

5. @yHKIMOHAIbHASI CXEMa KaK OCHOBA 00bEMHO-IIJIAHUPOBOYHOIO PELIEHUS

IIpaBujbHbBIE OTBETHI:
TekcT pedepara nomwkeH 66T 0OPMIIEH B COOTBETCTBUHU C TpeOOBaHUAMU U OBbITh HE MeHee 10 cTpaHuil

Tema 2. YHu(UKanusi M THNN3ALKMSA B IPOMBIIIJIEHHOM CTPOUTENbCTBE
Pemenue 3amau

[Tpaktuueckas padora. [IpuBsizka ocell KOHCTPYKTUBHBIX 3JIEMEHTOB K Pa30MBOYHBIM OCSM

IIpaBujbHbBIE OTBETHI:

Hcnonb3oBanne yHU(PUIUPOBAHHBIX 00bEMHO-TUIAHUPOBOYHBIX M KOHCTPYKTHBHBIX PEIICHUN
MIPOMBIIIJICHHBIX 31aHUH TpeOyeT cOOMIOACHUS €IMHBIX MTPABHJII MPUBSI3KU KOHCTPYKTUBHBIX 3JIEMEHTOB K
pa3buBouHBIM ocsM. Ilox pa3mMepom MpUBSA3KKM NOHUMAIOT PACCTOSHUE OT Pa30MBOYHOM OCH /10 TPAHU HITU
FeOMETPUYECKON OCH CEUEHHUsI KOHCTPYKTHUBHOTO 3JI€MEHTA.

PaccMoTpuM OCHOBHBIE NpaBuiia NPUBA30K I OHOITAKHOTO MHOTONPOJIETHOTO IPOM3IaHMsI C
Pa3IMYHBIM PACIOJIOKEHUEM B IPOCTPAHCTBE CMEKHBIX IIPOJIETOB.

OnHOATa)KHOE IPOMBIIIEHHOE 3/1aHUE MOXKET UMETh Pa3HOE YHCJIO NMapalyIeNbHbBIX [IPOJIETOB, OTAEIEHHBIX
APYT OT IpyTa psaamMu KojdoHH. VHOTIa 1o yCIIOBHsIM TEXHOJIOTHUYECKOTO Mpolecca TpedyeTcs: B3aUMHO
NEPIEHIUKYISIPHOE PACIIOIOKEHHUE MTPOJIETOB. B 3TOM cilydae mposieTsl OAHOIO HANpaBICHNUS,
COCTaBJISIONIME OOJIBIIYIO YACTh OT OOIIET0 YMCIIa TPOJIETOB B 31aHUH, SBJISIFOTCS MPOIOIbHBIMHU, a
NEPIEHIUKY/SPHBIE UM IIPOJIETHI — NONEPEUYHbIMU (puc. 4.1)

JedpopaLHOHHEL: WEE]

Puc. 4.1. AkcoHOMeTpHUYeCKasi cxemMa OJHOATAKHOTO MPOMBIIIUIEHHOTO 3/IJaHUSI C PA3HOBBICOKUMHU
napajieIbHbIMU U B3aUMHO NEPIIEHIUKYISIPHBIMU MPOJIETaMHU.

[lepenaipl BHICOT B MHOTOTIPOJIETHBIX 3/1aHUSAX MeHee 1,2 M 0OBIYHO HE YCTPauBaloOT, IOCKOJIbKY OHU
3HAYUTEIFHO YCIOXKHSAIOT U YIOpOXKaloT pemeHue 3nanus. [lepenaast 6omee 1,2 M, He0OX0AUMBIE 11O
TEXHOJIOTMUYECKHUM YCJIOBUSAM, OOBIYHO COBMEIIAIOT C TEMIIEPaTyPHBIMU IIBAMH.

OcHOBHBIE pa3MepHI B IJIAHE U3MEPSIOTCS MEXKITY pa30UBOYHBIMH OCSIMHU, KOTOPBIE 00pa3yroT
reOMETPUYECKYIO OCHOBY IJIaHA 3/1aHUS.

Ocu, uayiue BAOJIb IPOJIETOB 3IaHUS U paclioiaraéMble apajjieIbHO HIKHEW KPOMKE YepTexkKa,
Ha3bIBAIOTCS TPOAOIBHBIMU; OCH, IEPECEKAIOIINE MPOJIEThI, HA3BIBAIOTCS MONEPEUHBIMHU.

Cucrema mnepeceKamIuxcs o0ceil 3MaHus B IIaHe 00pa3yeT ceTKy MOAYJIBHBIX Pa30MBOYHBIX OCEH, KOTopas
CIIYKUT CUCTEMOU KOOpJMHAT Juis IiJaHa 31aHus (puc.4.2).
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Puc.4.2. Cxemarnueckuii IiaH CETKH KOOPAWHALMOHHBIX OCEN U pPacHOI0XKEHHsI KOJIOHH OTHOATaKHOTO
TPEXIPOJETHOTO MPOMBIIIJICHHOTO 3/JaHUS C OJIHUM ITOIIEPEUHBIM IPOJICTOM.

B 0HOATaXHBIX KapKaCHBIX 3IaHUSX MPU MPUBSI3KE KOJIOHH KPAHHUX U CPEAHUX PSJIOB, HAPYKHBIX
MPOAOJIBHBIX U TOPIIEBBIX CTEH, KOJIOHH B MECTaX YCTPONCTBA TEMIIEPATyPHBIX IIIBOB, & TAKXKE B MECTaX
nepernasa BEICOT MEXKAY MPOJIeTaMU U IPUMBIKAHUS B3aUMHO TEPIIEHAUKYIISIPHBIX HAPABICHUN TTPOJIETOB
UCIOIB3YIOT NPUBAZKHU «0», «250» n «500».

«HyneBas» nmpuBsizKa T0KHA ObITh MPEUMYIIIECTBEHHOM, TaK KaK IMPU HEW MCKITIOYAeTCs MPUMECHEHHE
JTOOOPHBIX OTPaXIAOIIMX M HECYIINX 3JIEMEHTOB B MECTaX YCTPOICTBA TEMIIEPATYPHBIX IIIBOB, BHICOTHBIX
MePeraioB ¥ MPUMBIKAHHS [IPOJIETOB PAIMYHOTO HampapieHus. Ee CTonb3yroT Mpy Bcex BUAAX
MaTepuaioB Kapkaca B OECKPaHOBBIX 3[aHHSIX U B 3MAHUSIX C MOJABECHBIMU U OMTOPHBIMH MOCTOBBIMU
KpaHaMH, €CJI BHICOTA OT I10JIa JI0 HU3a HECYIINX KOHCTPYKLUI He npeBbimaet 14,4 M, rpy30M0abeMHOCTh
kpaHoB — 30 T, a mar KoJOHH — 6M.

[Ipu «HyneBoi» NpUBsA3Ke BHEIIHUE TPaHH KOJIOHH KpaHUX MPOJOJIBHBIX PAIOB COBMEIIAIOT C
pa3OUBOYHBIMH (KOOPAMHAITMOHHBIMK) OcsiMHu (puc.4.3, a,0).

[Tpu npuBsizke «250» u 6onee (kpatHO# 50) BHEITHUE TPAaHU KOJIOHH CMENIAIOT HAPYXKY C Pa30MBOYHOMN OCH
Ha 250 mM. Takast mpuBsi3Ka AOMYyCKAaeTCsl B 3AaHUSAX C MOCTOBBIMU KpaHaMH IPY30IIOIbEMHOCTBIO Oosiee 32
T, TIpH BbICOTE TIpoJieTa Oosee 14,4 M u mare koyioHH 12 M. B Takux 31aHUsSX UCTIOIB30BaHUE TTPUBS3KU
«250» u 6osee BHI3BAHO YBETMUEHUEM Pa3MEPOB CEUEHHUS KOJIOHH U TIOAKOJIOHHUKOB, a B PAJIE CIIy4aeB
HE00XOJMMOCTBIO YCTPONCTBA MPOXOAOB I PEMOHTA U 00CITY>)KMBaHUS MOJKPAHOBBIX ITyTEl MOCTOBBIX
KpaHoB (puc. 4.3, B).

B Topuax 31aHuil reOMETPUYECKUE OCU CEYEHHSI OCHOBHBIX KOJIOHH CPEIHUX U KPAWHUX PsIOB CMELIAIOT C
pa36uBouHOI ocu BHYTph Ha 500 MMm. Takoe mpaBMIIO MPUBS3KU MO3BOJSET MPOU3BOIUTH KOHCTPYKTUBHO
OTIpPaBIaHHOE pa3MelIeHNe (PaxBEPKOBBIX KOJIOHH Y TOPIEBBIX CTEH U CTPOMIIBHBIX U MOACTPOIMIIBLHBIX
KOHCTPYKIMH 6e3 1000pHBIX 31eMeHTOB (puc. 4.3, 1).

Ilonepeunplii TeMnepaTypHLIN 110B. Ilonmepeunblie TeMIepaTypHbIS BRI B 3IAHUSX C IPOJCTAMU PABHOM
BBICOTHI YCTPAUBAIOT HA CHAPEHHBIX KOJOHHAX C MCIIOJIB30BAHUEM ITPHUBI3KH KOJIOHH K OJTHOM MK ABYM
pa30uBOYHBIM OCsM. [IpUBSI3KH K TBYM Pa30MBOYHBIM OCSIM MMPUMEHSIOT B 3IaHHUIX CO COOPHBIM
)KEJ1€300€TOHHBIM KAPKACOM H IIPY PACCTOSHUM MEXKIY IMONEPSUYHBIMY TEMIEPATYPHLIMHU MIBAaMH Ooiiee 144
M. B 000X caydasx npuBs3Ka MpeaycMaTpUBaeT CMEIICHHE TeOMETPUYCCKHUX OCEH ceueHus KooHH Ha 500

MM B 00€ CTOPOHEI OT pa30UBOUYHBIX ocell (puc. 4.3, 1. e).

a) 6) B) 1) 1) €)
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Puc. 4.3. [IpuBsizka 2JIeMEHTOB OTHOATAXKHBIX MTPOM3IAHHUH K MPOJOIBHBIM U TIOTIEPEYHBIM PAa30MBOYHBIM
ocsiM. a, 0 — HylleBasi MpUBsI3Ka KOJIOHH U HAPY>KHBIX CTEH K MPOJOIBHBIM Pa30MBOYHBIM OCSIM; B- TO XK€,
npuBsi3ka «250»; T — MpUBs3Ka K MOMEPEYHBIM PAa30MBOYHBIM OCSIM B TOPIIAX 3/IaHUM; 1, € — TO KE, B MeCTax
MOINEPEYHBIX TEMIIEPATYPHBIX LIBOB.

IIpononpHbIHi 1ehopMalnOHHBIN OB, B 3aHUSX ¢ ITPOJIETAMHU PABHOM BBICOTHI OCYIICCTBRIISIOT.
IpeaycMaTpuBas IBE Pa30MBOYHBIE OCH CO BCTABKOH MEKIY HUMH. PasMep BCTaBKM 3aBHCUT OT CIIOCO0OOB
IIPUB30K B MPUMBIKAIOIINX NposieTax (puc.4.4)

= 0.
son | Losg am s
| L

Puc. 4.4. IIpuBsizka KOJJOHH U BCTaBKH MEK]y MTPOIOJIBHBIMU OCSIMU B MECTAX MPOAOIbHBIX
TEMIIEPaTypPHBIX IIBOB B 3[JaHUSIX C POJIETaMU OJJUHAKOBOIl BHICOTHI.

Ecnu B 3manuu ¢ xene300eTOHHBIM WIIM CMEUIaHHBIM KapKacoM COCEIHUE MapasuiebHble TPOIEThl UMEIOT
Pa3HyI0 BBICOTY, TO 110 JIMHUU UX COMPSKEHUS YCTaHABIMBAETCS J1BA PsiJia KOJIOHH, MOCKOJIbKY
KOHCTPYKIIMH THUITOBBIX 5K€JI€300€TOHHBIX KOJIOHH HE JI0MYCKAIOT OMUPAHUS MOKPHITUS Ha OJIHY KOJIOHHY Ha
pasHbIX ypoBHsX (puc. 4.5). CnenyeT OTMETHUTD, UTO JIJIsl CTAJIbHBIX KOJIOHH 3TO TpeOOBaHUE HE SIBISIETCS
0€3yCIIOBHBIM.

Pa3mep BcTaBKM B MPOAOIHHOM TEMIIEPATYPHOM IIBE 3aBUCHUT OT CIIOCOOOB MPUBSA30K B MPUMBIKAIOIINX
nposietax U MoxkeT coctaisaTh 500, 750 u 1000 mm.

Puc. 4.5. IlpuBsizka KOJJOHH ¥ BCTAaBKH MEXTy Pa30MBOYHBIMHU OCSIMU B MECTaX Iepernaja BbICOT
napaijiesIbHbIX MPOJIETOB.
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IIpuBsA3KY KOJIOHH K OCSIM B MECTE COIPSIKEHUS IByX Pa3HOBBICOKUX IPOJIETOB OCYLIECTBIISIOT K JIByM
MIPOJIOJIBLHBIM Pa30MBOYHBIM OCSIM CO BCTABKOWM MEX Ty HUMH. [IprBsi3Ka KOJOHH K 3TUM OCSM JIOJKHA
COOTBETCTBOBATH MpaBHiIaM MpHUBs30K «0» nin «250». Pazmep BctaBku C (MM) 10KeH OBITH KpaTHBIM 50
MM (HO He MeHee 300 MM) U PaBHSTHCSI CyMME CIEAYIOLUINX Pa3MEPOB:

C=«0» («250»)x 1(2) +d + e + 50,
rae d — ToIIMHA CTEHDI,

€ — 3a30p MEXIy HapyKHOI rPaHbIO KOJIOHH MOBBIIICHHOTO MPOJIETa U BHYTPEHHE IJIOCKOCTBIO CTEHBI, MM
(06bryHO 30 MM);

5

0 MM — 3a30p MEX/ly HAPYKHOU MIOCKOCTHIO CTEHBI ¥ TPaHbIO KOJIOHH MOHMKEHHOT'O MPOJIeTa.

Puc. 4.6. IIpuBsi3ka KOJIOHH U BCTaBKH MEX/ly pa30MBOYHBIMHU OCSMU MPU B3aUMHOM ITPHUMbIKaHUN
IIPOJIETOB.

B MecTax npuMbIKaHUS B3aUMHO NEPIEHAUKYIISPHBIX IIPOJIETOB MPUBI3KY KOJIOHH OCYIIECTBIISIOT TAKXKE K
JIBYM pa30MBOYHBIM OCSIM CO BCTaBKOW Mexxay HUMU (puc. 4.6). Pazmep BctaBku C (MM) 3aBHCUT OT
crioco0a MpUBS3KY B mornepedHoM (Ooiee BeicokoM) mporiete («0» mmn «250%») 1 MOKET ObITh ONpe/IeNieH U3
BBIPAKECHUS

C=0(250)+e+d+50.

DTOT pa3Mep OKpyIVISIOT 10 KpaTtHOCTH S0 MM, HO HE MeHee 300 mm.

IIpyu HamMUUK IPOAOIBHOIO TEMIIEPATYPHOTO 1IBA MEXY NPOJIETaMH, IPUMBIKAIOIUMU K
NEPIECHANKYSIPHOMY MIPOJIETY, 3TOT IIOB NMPOAJIEBAIOT JI0 POJIETa, Tie OH OyAeT nornepedyHbiM mBoM. [Ipu
3TOM BCTaBKa MEXIY pa30MBOYHBIMH OCSIMH B IIPOIOJIBLHOM H MOTIEPEYHOM IIIBaX JO0JKHA UMETh
onuHakoBy1o BennauHy (500, 750 nau 1000 Mm), a KaXkTyr0 U3 HapHBIX KOJIOHH IO JUHUU ITONIEPEYHOTO
IIIBa CMEIIAIOT ¢ Onvkaiiiielt mapHoit ocu Ha 500 MM.

B MHOT03TaXHBIX 37aHUSIX C 6aTOYHBIMU NEPEKPLITHIMH pa3Mep MPUBSI3KU KOJIOHH KPAWHUX PSIOB K
IIPOJONBHBIM Pa30MBOYHBIM OCSM 3aBUCHUT OT HOPMAaTHBHBIX HATPY30K HA MOKPBITHS. Tak, B 3IaHUSX C
Harpy3kaMu Ha HuX 5-10 kH/M2 BHEIIHIOI TpaHb KOJIOHH CMEMIAIOT C pa30MBOYHOM OCH HapyKy Ha 200 MM
(puc. 4.7).

B 3nanusax ¢ narpyskamu Ha nepekpsitus 10-25 kH/M2 BHemHue rpanu KOJIOHH COBMEIIAIOT C
pa36uBouHOI 0ChIO (puc.4.8).

B Topiiax MHOTOATaKHBIX 3/ITaHUI BHEITHUE TPAHHU KOJIOHH OTHOCSAT OT KpaWHUX MONEPEYHBIX PA30MBOYHBIX
oceit Ha 200 MM MM TE€OMETPUYECKUE OCH CEUYCHHUs KPAalHMX KOJOHH CMENIAIT ¢ Pa30MBOYHEIX OCei
BHYTPL Ha 500 MM.

Ilonepeynbie TeMIIEpAaTYPHBIC IIBHI YCTPAMBAIOT HA ABYX PsAaxX KOJOHH CO BCTaBKoW Mexkay HuMHu 1000 mm
win 0e3 Hee. B mepBoM ciaydae reoOMeTpUYECKHE OCH CEUEeHUS TapHBIX KOTOHH COBMEIAIOT C

pa30MBOYHBIMH OCSIMH, @ BO BTOPOM — TEMIIEPATYPHBIH III0B COBMEMIAIOT C OIMHAPHON pa30MBOYHOM OChIO
M KQ)KJIYIO U3 MAPHBIX KOJOHH CMEIAIOT ¢ pa30uBoYHON ocH Ha 500 MM.

KosoHHBI CpeTHUX MPOIOIBHBIX U TIOMIEPEYHBIX PSI0B MHOTOATAKHBIX 3IaHUH Pa3IMIHBIX
KOHCTPYKTHBHBIX PEIICHUH MPUBSI3BIBAIOT TaK, YTOOBI TEOMETPUICCKHE OCH CEUCHUS KOJIOHH COBITAIAIH C
pa3OMBOYHBIMH OCSIMHU.
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Puc. 4.7. IIpuBsizka KOJIOHH U Hapy>KHBIX CTEH MHOT'OATa)KHBIX TPOM3JIaHUI C HOPMaTUBHBIMU Harpy3KaMu
Ha nepekpbITus S...10 kH/M2 K mponoapHBIM U MONEPEYHBIM pa30MBOYHBIM OCSIM U B MECTAX
TEMIIEPATypPHBIX IIBOB. | — TOpIIOBas CTEHA; 2 — IPOAOJIbHAS CTEHA.

Puc. 4.8. IIpuBsizka KOJJOHH U HapY>KHBIX CTE€H MHOTOATAKHBIX MMPOM3JIaHUI C HOPMATUBHBIMU HAarpy3Kamu
Ha niepekpoiTus 10...25 kH/M2 k npo1oIbHBIM 1 TTOTIEPEYHBIM pa30MBOYHBIM OCSIM M B MECTax
TEMIIEpPaTypHBIX IIBOB. | — TOpIIOBasi CTeHA; 2 — MPOOJIbHAS CTEHA.

TectupoBanue

1 Hambonee panpoHaibHbIe 00JIACTH TIPUMEHEHHUS ACPEBSIHHBIX KOHCTPYKITHIA
1. dbynaaMeHTHI 31aHUN;

2. GanKu MepeKkphITUL;

3. IOKPBITHUS OOIIECTBEHHBIX U XKHUIIBIX 3JaHHH;

4. KOJIOHHBI KapKaca

2 JlpeBecuHa BISIETCS MaTepuaIoM

1. opTOTpOIHBIM;

2. aHU30TPOIHBIM;

3. U30TPONHBIM

3 KoncTpykiust 6a3bl KOJOHHBI 3aBUCHT

1. oT THIIa CEYCHHS CTEPIKHS U YCUIIUS B KOJIOHHE;

2. OT CCUCHUSI,

3. OT ycuius;

4. oT Harpy3ku

4 PacueTHbIe JJIMHBI KOJIOHH OMpeaestoTcs mo Gopmyne 0 =, rae
— KO3 PUILIMEHT, 3aBUCAIIMNA OT

1. 3aKkperuieHust KOHIIOB KOJIOHHBI, €€ TUTIA, OTHOIICHHUS

MOMEHTA UHEPLUH U BUA HATPY3KH;

2. THIa KOJIOHHBI;

3. MOMEHTa UHEPLINY;

4. BeNTMYMHBI HATPy3KU

5 Mertamuinyeckue CTpONHIbHbIE (PepMbl PACCMATPHUBAIOTCS KAK CTEP>KHEBBIE CUCTEMBI
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1. cocrosiye U3 OTAENbHBIX CTEPKHEH, COEIMHEHHBIX B y3JaX MIAPHUPAMU;
2. COCTOSIIIIME U3 OTAECIBHBIX CTEPKHEN, COEIMHEHHBIX B Y3JIaX CBApKOU;

3. coCTosIIIINE U3 OTACIbHBIX CTEPKHEU, COEIMHEHHBIX B y3J1aX CKICHUBAaHUEM;
4. cocTosIIMe U3 OTJACIBHBIX CTEPIKHEH, COSMHEHHBIX B y3JIax OonTamMu

6 K xakoMmy KJilaccy OTHOCUTCS IJIajKas apmarypa?

1.A-1;

2.A-1I

3.A-1II

4. A-1V

7 TIpo4HOCTD IEHTPATLHO-PACTAHYTHIX U IIEHTPATBHO-CKATBIX JIEMEHTOB (DepM CUMTAETCS 00ECIIEUYECHHOM,
ecnmu <Ry ¢

1. An;

2.R;

3.7

4. W

8 Crkarble 351eMeHTHI hepMBbI KpOME pacueTa Ha TPOYHOCTh PACCUYUTHIBAIOT

1. Ha yCTOMYUBOCTB;

2. Ha ONPOKHU/ILIBAHHUE;

3. Ha CKOJIbKCHHE;

4. Ha BBIHOCJIMBOCTh

9 LleHTpanbHO CXKAThIE AEPEBSIHHbIE CTOWKHU JOJIKHBI IMETh THOKOCTD B JTIOOOM HalpaBlIEHUH HE
IIPEBBIIAIOLTY IO

1.200;

2.400;

3.120;

4.70

10. Harenem Ha3bIBaeTCs

1. cTep>keHb, COCMHSIONININ IEPEBSHHBIC IIEMEHTBI, TPEMSATCTBYIOIINN HX B3AUMHOMY C/IBHTY U CaM
paboTaroniuii Ha cpes;

2. CTep KeHb, COCTUHSIONINN JIEPEBSTHHBIC IIEMEHTBL, TPETIATCTBYIONIMN UX B3aHMHOMY CABHTY U CaM
paboTarommuii Ha U3ruo;

3. CTepKeHb, COSAUHSAIOMNN AePEBIHHBIEC AIEMEHTBL, IPEMSATCTBYIOLUINI CMITHIO U CKaJIBIBAHUIO IPEBECUHBI

IIpaBU/IbHBIEC OTBETHI:
12)
22)
31)
41)
52)
61)
72)
81)
91)
10 2)

Tema 4. O0mue cBeieHNsi 00 NHKEHEPHBIX KOHCTPYKIUAX, HCIOJIb3YeMbIX IIPH MPOEKTUPOBAHUHU
rpakIaHCKUX M NPOMBILILJIEHHbIX 31aHUM

Penrenue 3amay
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HpaKTI/IquKaﬂ pa60Ta. Bremonnenue MMOIICPCYHOTIO pa3pe3a NPOMbBIIIJICHHOI'O 3AaHUA

IIpaBHJIbHBIE OTBETHI:

Pazpessr (TpoI0TBHEIH, TIONIEPEYHBIH) BEIYEPUNBAIOTCS Ha OCHOBE IJIaHA B OJJHOM W3 BEIOPAHHBIX
Macmta6os (1:200, 1:100, 1:50).

[IpomonbHBIN pa3pes pacmoiaracTcsl HaJl TUTAHOM B JIEBOM BepxHeM yTiny opmara Al, a monepedHsiii — B
IIPaBOM BEPXHEM.

ITopsimok noctpoeHus paspesa:
1). Pasmerka oceii, monaBImuX B IUIOCKOCTh pa3pe3a — Ha OCHOBE IJIaHAa 3/1aHHS.

2). Hanecenue ropu3oHTaIbHBIX OTMETOK: TITyOMHBI 3a710KeHUs (DyHIaMEHTAa, BBICOTHI 3TaXKa, OTMOCTKHU
OTHOCHUTENILHO HYJIEBOM OTMETKH U .

3). IlpuBs3ka 1 HAaHECEHHE KOHCTPYKTUBHBIX 3JIEMEHTOB 3aHUS, MOMABILKX B INIOCKOCTh pa3pesa.

4). Pazpeska Ha aHENH C TAKUM PacdeToM, YTOOBI 00IIee KOIMYECTBO MOHTKHBIX €MHHUIL OBLIIO
MUHHUMaJIBHBIM (puc. 13). LlokonbHyI0 naHenb NpuHUMaloT BeicoToi 1,2 M. 1o ycnoBusiM ynoOcTBa
MOHTAaka BEHYAIOIIEH YaCTH CTEHBI BEPXHUI TOPU30HTAIbHBIN CII0i fenatoT Ha 0,6 M HUKE OTMETKU
MOKPBITUS. [[71s1 3aKpBITHS TOpIA JOMYyCKaeTCsl UCIIOIb30BaHKeE NaHene JymuHou 3 M. [{ns yerpolicTea
IIPOCTEHKOB MCIIONIb3YIOT NaHeNn AMHOM 1,2...3 M.

5). IlpocTanoBKa pa3MepoB U BBICOTHBIX OTMETOK (puc. 17, 19).
6). Hanecenue mocioiHOM KOHCTPYKIIUHU T10JIa U TIOKPBITHS (TIEPEKPHITHS) B BUJIE BEIHOCKH (puc. 11, 12).

Puc. 11. ITocnoitHast KOHCTPYKIIMS IO
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Pynowrsiil Hanpabnsersid kobep “S@ERC" 2 chog - 8 m

Mureganobamese naums P9P BATTC-H y=120kz/v L 40 m

Muwepanobamwee nmumst PYD GATTC-My=125 ke/m L 60

Lerenmeo-necyanas Cmaxka ong Co30aHus YknoHa om 20

Aenesodemonras ruma - 400

Puc. 12. TlocnoliHas KOHCTPYKLMSI TOKPBITUS
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Puc. 13. [Ipumep pa3pe3ku NpoaoiabHBIX CTEH Ha MAHEH 110 BCEH BBICOTE
Puc. 14. [lonepeunslil pa3pe3 ABYXATaKHOTO 31aHUS:

1 — npuBapHbIE KOHCOJH; 2 — OHOATAXKHBIE KOJIOHHBI; 3 — pUrellb; 4 — IBYX3TaXKHbIE KOJIOHHBL; 5 —
cTponuibHas pepMa; 6 — IUIUTHI NEPEKPBITHUS; 7- IUIUTA TOKPBITUS
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Pazpes 1-1
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TloscHnuTENILHAA 3aIIUCKa
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[TosicauTenpbHAs 3aMKUCcKa BRIMIOIHAETCS Ha 1-2-X nmuctax ¢opmara A4 M COCTOUT U3 CIAEAYIOIIHNX Pa3CiiOB:
1) obvemHo-naanuposounvle peuleHus,

7€ YKa3bIBalOTCs rabapUTHBIE pa3Mepbl OCHOBHBIX 3/IaHUHM U COOPYKEHHI, ITaXKHOCTh, CETKa KOJIOHH,
KaIllMTaJlbHOCTh, JOJTOBEYHOCTh, OTHECTOUKOCTH, B3PHIBOMOKAPOOIIACHOCTH 1IE€X0B U 3AaHUN — 110 mpuil. 1,

2,3;
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2) KOHCTPYKTHUBHBIE PELICHUS,

IJie MPUBOJUTCS ONKCAaHNE OCHOBHBIX KOHCTPYKIIMM 3/1aHuUs: TUIIBI, pa3Mephl U MaTepUabl, KOTOpbIE
UCIOJB3YIOT JUISl X U3TOTOBJICHHMS (B TAKOM MOCIIEN0BATENbHOCTU: ()YHIAMEHTHI, KOJIOHHBI, OaJIKH, (hepMBbl,
PUTEeNH, IUTUTHI TOKPBITHS U IEPEKPHITHS, CTEHBI, IEPETOPOIKHU, OKHA, ABEPHU, JIECTHULIBI, ITOJIbI, KPOBIIS);

3) oTaenka moMeneHui

HEOOXOMMO OTMETHUTH OTIENKY IMTOMEIIEHUH B OCHOBHBIX I1€XaX, 0COOCHHO B TMOMEIICHHIX ¢ HATHIUEM
BOJIHBIX M arPECCHUBHBIX MAPOB: Y€M U Ha KaKyI0 BBICOTY OT/IEJIBIBAIOTCS CTEHBI, TPeOyeTCsl JIn MoOeKa Uit
MOKpacKa MOTOJIKOB, YCTPOUCTBO MOIBECHBIX MOTOJIKOB U T.]I.

Tema 5. MarepuaJibl, IpUMeHsieMble B HECYLIIUX U OIPAXKIAIOIIMX KOHCTPYKIUAX
Pedepar

1. CocTaB KOHCTPYKTUBHOTO pacuyeTa KOHCTPYKIIUH.
2. MeToabl pacueTa CTpOUTENBHBIX KOHCTPYKIIHI 110 PEAEIbHBIM COCTOSHUSIM.
3. KoaddunmeHTs! HaeKHOCTH B YCIOBUH paOOTHI.

IIpaBU/IbHBIEC OTBETHI:
TexcT pedepara qomxeH ObITH 0OPMIIEH B COOTBETCTBUU C TPEOOBAaHUAMH U ObITh HE MeHee 10 cTpaHuIl

TectupoBanue

1. IIpouHOCTB ApEeBECHHBI OONbBIIIE, €CIIN YCHIIUE IEHCTBYET

1. momepex BOJIOKOH;

2. BIOJIb BOJIOKOH;

3. He UMEET 3Ha4YCHHE;

4. mox yriom ot 10 1o 890 k BoslokHAM

2 DTaJIOHHBIMU NTOPOJIAMU JIPEBECUHBI ABIISAIOTCA

1. Gepe3a 1 ocuHa;

2. ny0 ¥ Muxra;

3. COCHA U €IIb;

4. xenp ¥ ocuHa

3 HazoBuTe rpyIibl NPeAeIbHbIX COCTOSHUN KOHCTPYKIIM

1. mepBasi - mpoBepKa MO HECYIIEH CITOCOOHOCTH BTOPAs - MPOBEPKA 110 MPOTHdam;
2. mepBasi - MpOBEpKa MO Harpy3Kam BTOpPast - MPOBEPKa 110 OTHECTOUKOCTH;

3. mepBas - IPOBEPKA 10 MOPO30CTONKOCTH BTOpasi - MPOBEPKA MO YCTONUYUBOCTH;
4. mepBas - mpoBepKa Mo mporudaM BTOpasi - IpOBEpKa MO HANPSIKEHHUSIM

4 3agaun pacuera MH)XEHEPHBIX KOHCTPYKIUI

1. ompenenuTh yCWINsl, HA3HAUYUTh ITUPUHY U BBICOTY CEUCHHS, HA3HAYUTh TpeOyeMble apMaTyphl (B /0
KOHCTPYKITHSIX );

2. ONpeNeNINTh IUPUHY U BBICOTY 3[JaHHUS;

3. onpenenuTh 10JIrOBEYHOCTh NH)KEHEPHBIE KOHCTPYKLINN;
4. onpeneNnTh OrHECTOMKOCTh HH)KEHEPHBIE KOHCTPYKIIMH
5 YUto Takoe npenenbHoe COCTOSTHUE KOHCTPYKIIMM

1. cocrosiHue, TPHU KOTOPOM KOHCTPYKIIMH IIEPECTAIOT YIOBICTBOPSTH 33 JaHHBIM SKCIUTyaTaIll[HOHHBIM
(TeXHUYECKUM) TPeOOBAHUSM;

2. COCTOSIHUE, TTPH KOTOPOM KOHCTPYKIIUU TIEPECTAIOT YAOBICTBOPSATH 3alaHHBIM SKOHOMHYECKUM
TpeOOBaAHUSM;

3. cocTosiHUE, IPU KOTOPOM KOHCTPYKIIUH IIEPECTAIOT YIOBIETBOPSITH 3aJAHHBIM apXUTEKTYPHBIM
TpeOOBaAHUSM;

CTp. 26 u3 61



4. cocTosiHME, IPU KOTOPOM KOHCTPYKLIMH [IEPECTAIOT YAOBIETBOPATH 33JaHHBIM ITPOU3BOACTBEHHBIM
TpebOoBaHUIM

6 IIpouHOCTH IpeBECUHBI BAOIb BOJIOKOH 110 CPABHEHHUIO C MPOYHOCTHIO MOMEPEK BOJIOKOH
1. paBHa;

2. HUXKE;

3. BbIIIE

7 CTEKIOTEKCTOIHUTHI 3TO

1. cuHTeTHUYECKHE MTOJIMMEPHBIE MaTepHallbl, apMUPOBAHHBIC APEBECHBIMU IITTOHAMH;

2. CHHTETHUYECKHE MOJIMMEPHBIE MaTepualbl, apMUPOBAHHBIE CTEKJITHHBIMUA BOJIOKHAMU;
3. CHHTETHYECKHE MOJIMMEPHbIE MaTepHalIbl, ApMUPOBAHHbBIE CTEKIOTKAHIMU;

4. CHHTETHUYECKHUE MOJIMMEPHBIE MaTepuasbl, ApMUPOBAHHBIEC CTATLHON apMaTypoit

8 KonmnuecTBo C10€B APEBECHOTO IMITIOHA B CTPOUTEILHON (haHepe

1. yetHoeE;

2. HEYETHOEC;

3. HE UMEET 3HaYCHUs

9 K nocTosiHHOM Harpy3Ke OTHOCUTCS

1. cHeroBas Harpyska;

2. Harpy3Ka OT KPaHOB;

3. cOOCTBEHHBIN BeC KOHCTPYKLUH;

4. MOHTa)KHasl HArpy3Ka;

5. BeTpoBas Harpys3ka

10. Kakue BubI HAPSX)KEHHOTO COCTOSTHUS BOSHUKAIOT MPU paboTe HAreIbHOrO COSTUHEHHS
1. pacTsiKeHUE APEBECUHBI U CPE3 HATEIS;

2. cxarve APEeBECUHBI U KpyUeHHUe Hares;

3. u3rub Harens, CMATHE U CKaJbIBaHUE APEBECHHBI;

4. KpyueHue Hareyis U pacTsKeHHe IPeBeCUHbBI

IIpaBU/IbHBIEC OTBETHI:
11)
23)
31)
41)
51)
63)
73)
83)
93)
10 3)

Tema 6. Harpy3ku u Bo31eiicTBUSI HA KOHCTPYKIUU. OCHOBHBbIE POYHOCTHbIE XapPAKTEPUCTUKH
MAaTepHAJIOB, MCIOJIb3yeMbIX B HECYIIIMX M OTrPaKIAKIIUX KOHCTPYKIUIX

Pedepar

1. YpoBeHb 00€CTIeueHHOCTH COTIPOTUBIICHUH.
2. Craructiueckuii ciocoO orpe/esieH!si HOpPMaTUBHBIX COMPOTUBIICHUI MaTepHaliOB KOHCTPYKLIUH.
3. 3aKOH HOpMAaJILHOTO pacipeaeneHus npouynocrei ['aycca-Jlamnaca

IIpaBU/IbHBIEC OTBETHI:

CTp. 27 n3 61



TekcT pedepara nomwkeH 66T 0OPMIIEH B COOTBETCTBUHU C TpeOOBaHUAMU U OBbITH HE MeHee 10 cTpaHuil
Tema 7. Knaccupukanusi rpyHTOB ¥ (pyHIaMEHTOB
Pemenue 3amau

[Tpaktuueckas pabora. KoHCTpynpoBaHue U pacueT COeTUHEHUS DIIEMEHTOB WHKEHEPHBIX KOHCTPYKIIUU

IIpaBujbHbBIE OTBETHI:
Haubonee pacnpocTpaHeHHBIMH BHIaMU COCTUHEHUI METAJUTHUECKUX CTPOUTEIBHBIX KOHCTPYKIIHIA
SIBIISIFOTCS CBapHbIC.
[Tpon3BOACTBEHHBIE BO3MOXKHOCTH CIIOCOOOB AJIEKTPOyTOBOM CBAPKH, IPUMEHSIEMBIX B MPAKTHUKE
METaJNIOCTPOUTENILCTBA!
asmomamuyeckas noo cioem uoca pekomMeHOyemcs 0isi CIMbIKOBbIX U Y2ll08bIX NPAMOIUHEHBIX ULB08
npomsicenrHocmoio o6onee 500 Mm u npumensemcs 0 NOACHBIX WB08 OANOK U KOJIOHH,
MEXAHUZUPOBAHHASL 8eCbMA IPDEKMUBHA NPU 8bINOTHEHUU NPAMOTUHEUHBIX U KOPOMKUX KPUBOTUHEUHBIX
W08, NPU U320MOBLEHUU PEUeMYamblX KOHCMPYKYUU, céapke Y3108, Npusapke pebep sHcecmkocmiu,
ouagpazm u m.n.;
PYUHAS WMYYHBIMU JTIeKMPOOaMU NPUMEHEmMCcsl OISl BbINOIHEHUs. ULBO8 80 8CEX NPOCMPAHCHBEHHBIX
NOONCEHUAX 8 MPYOHOOOCHYNHBIX MECMAX, NPU NOCMAHOBKE COOPOUHBIX NPUXBAMOK, NPEUMYUJEeCNEEHHO &
MOHMAINCHBIX YCTIOBUSIX.

3.1.1. Buzasl cBapHBIX COEIMHEHUN
[To KOHCTPYKIIUU pa3IuyaroT CIeAYIONINe CBapHbIe COCTUHEHUS: CTHIKOBbIE, HAXJIECTOUHbIE, TABPOBLIE,
yIJI0BBIe, KOMOMHHpOBaHHKIE (Tabm. 3.1).
Cmulko8biMU HA3bIBAIOMCS COCOUHEHUSl, 8 KOMOPBIX dIeMEHMbL COCOUHAIOMCA MOPYAMU UTU KPOMKAMU U
00UH DIeMeHm 581emcst NPOOOIdCeHUeM Opyeo2o. Mecmo ux coeounenus (3a30p) 3anOaHAEMCsa C8APHbIM
weom. CmulKosble coeouneHus Haubonee payuoHAIbHbL U HAOEHCHbL, MAK KAK UMEION HAUMEHbULYIO
KOHYEHMPayuio Hanpajicesuli npu nepeoade yCunull, Omaudaromcs IKOHOMU4HOCMbIO U YOOOHbL 014
KOHMPOJIAL.
TonmuHa cBaprBaeMbIX JIEMEHTOB B COEMHEHMSIX TAKOTO BUA MOUTH He orpaHudeHa. CThIKOBOE
COEMHEHHE JTUCTOBOTO METAJIIa MOXKET OBITh ClIETaHO
MPSIMBIM MJIH KOCBIM IIBOM. CTBIKOBBIE COEIMHEHUS TPO(GUIHLHOTO METaIa MPUMEHSIOTCS PEke, TaK Kak
3aTpyaHeHa o0paboTka WX KPOMOK ITOJI CBapKY.
CBapHble CTBIKOBBIE COETMHEHUS JINCTOBBIX JIeTajlel, KaKk MpaBuio, MPOEKTUPYIOT MPSMBbIE C MOTHBIM
IIPOBApPOM U C MPUMEHEHHEM BBIBOJHBIX TJIAHOK. B MOHTa)KHBIX YCIOBHSIX JAOMYCKAETCSI OTHOCTOPOHHSS
CBapKa C MOJIBAPKOM KOPHS M CBapKa Ha OCTAIOLIEHCS CTAaJbHOW MOAKIIAIKE.
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Puc. 3.1. CoequHeHune 3j1€MEHTOB:
a — npu pazHotl moauwjure, 6 — npu PasHol WupuHe
Ta6muma 3.1
Buasl cBapHBIX COeTMHEHUHN
CTBIKOBEIE
Haxmecrounsie
Kom6uHupoBan-
HBIE
TaBpoBble
Vrinoseie
YIJIOBBIMU LIBAMHU
TOYEYHOU CBapKOU
0e3 HaKIag0K
¢ HaKJIaJgKaMH

a) npamotl woe

6) xocoil woe

i
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IIpu coenvHEHNN CTaJIbHBIX JUCTOB PA3JIMYHON TOJIIIMHBI (MM IIMPHUHBI) UX pa3Mepbl B MECTE CThIKA
JIOJDKHBI OBITh OMHAKOBBIMHU BO M30€XKaHHUE PE3KOT0 M3MeHeHUs ceueHus. s 3toro B Oonee TojacToM (MU
LIMPOKOM) JIEMEHTE YCTPAUBAETCS CKOC C YKJIOHOM 1:5 ¢ O1HOM Win AByX CTOPOH [0 TOJIIIMHBI TOHKON
netanu (cMm. puc. 3.1).

JITUHOM cKOoca JTUCTA PETYIUPYIOT IJIaBHBIM MEPEX0/] OT TOJCTOM cBapUBaeMOM JeTaiu K Ooiee TOHKOMH,
TEM CaMbIM CHIKAIOT KOHIIEHTPALMIO HANPSDKEHUH B CBAPHBIX KOHCTPYKUUAX. CTHIKHM 6€3 CKOCOB O
TOJILIUHE JOIYCKAOTCS B JETAAX U3 YINIEPOAUCTON WIIM HU3KOJIETUPOBAHHOM CTAJIEH C IIPEAEIIoM
tekydectd 10 400 MIla nipu pa3zHuLe TONIUH

0

= (t2 — t1), He mpeBbIIIAIOIICH 3HAYCHH, YKa3aHHBIX B Ta0m. 3.2.
Tema 9. Ilnockne crep;kHeBble KOHCTPYKIMH
Pemenue 3amau

[Tpaktudeckas pabora. Pacyer TpeyroibHBIX METaIO-ICPEBIHHBIX (hepM

IIpaBujbHbIE OTBETHI:

Y4acToK CTpOUTEIHCTBA 3ALIUIIEH OT MPSMOTo BO3ACHCTBUS BETPA.

VYcnoBuA 3KCIUTyaTaliiu KOHCTPYKIHM - TeMIEpaTypa BO31yXa B OCHOBHBIX MOMEIIEHUAX 31anus t=18°C,
OTHOCHTEJIbHASA BIAXHOCTh ¢=60%.

[Tponer 3manus — 18 m; BbicoTa pepmbl —2,25 M; mar KoHCTpyKIui — B=6,0mM. Martepuan KOHCTPYKITUH:
- COCHa 2ro copTa;

- ropsiuekaranas craib C245.

Harpyska ot orpaxaeHus - mint ¢ ¢panepubiMu obmmBkamu 4321 1a. KoadduimeHT Haie:KHOCTH IO
Ha3HauyeHuto ym = 1.

Omnpenesnenue reoMeTpuYeCKUX pa3MepoB GepMbl 1 TPHTOHOMETPHYECCKUX QyHKIMI

Pacuetnsriit mponet pepmer Lp=L - 2x200 = 18000-400=17600

Bricora dpepmbr h=1/8 Lp = 17,6/8 =2,2m

VYron HakioHa BepxHero nosica: o = 14°; sin a = 0,24; cos a = 0,97.
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Pucynok 2.1. Cxema nonepedHoro paspesa 31aHus
OnpenesieHue HATPY30K
HopmaruBHast moBepXHOCTHast Harpy3ka ot orpaxaenus gH =432 Ila.

Bpemennas HopmaruBHasi noBepxHocTHas Harpy3ka SH = Sg |, rae Sg-HopMaTUBHOE 3HAYeHUE Beca
CHEroBOT0 MOKpoBa Ha 1 M2 rOpU30HTaIBLHON MPOEKIIMH MOBEPXHOCTH 3€MJIH; L - - KOG GUIIUEHT nepexoaa
OT Beca CHEroBOrO MOKPOBA 3€MJIM K CHETOBOM Harpy3ke Ha MOKpPBITHE; IpUHUMaeM p=1.

III paiton crpoutensctBa - Sg = 2400 Ila;
SH = 1200x1x0,7 = 1680 Ila;

HopmaruBHast mOBepXHOCTHAsI HAarpy3ka oT COOCTBEHHON MacChl (DepMBbI CO CBS3SIMU OTIPEIEIISETCS 110

dbopmye:
H gH _|_SrH }4324_1680
i} B ~159.9 TI
** 71000 |~ 1000 RIS
k(:(}‘!p 417,6
159,9 I1a hol, 4178

7€ KCB - K03()(HUIIMEHT COOCTBEHHOM MacChl CTPONMIBHON (DepPMBI C YUETOM CBSI3€H; KCB = 4; pacueTHas
IIOBEPXHOCTHAs Harpy3ka ot orpaxaeHus: g=506 I1a.

PacueTHas moBepXHOCTHasi Harpy3Kka oT Beca (hepMbl CO CBA3SIMHU:
g = gopu *pf=159,9 * 1.1 =175,9 Ila;

yf = 1,1; - koagppuyuenm naoéxcrnocmu ons cneosou Haepysku, Pacuémnas nosepxnocmuas epemennas
naepyska S =2400 Ila;

CyMmMapHas HOpMaTUBHAsl IOBEPXHOCTHAs Harpys3Ka:

qa = gH + gud + SH =432+159,9+1680 =2271,9 I1a;
CymMapHas pacueTHas HOBEPXHOCTHAs HarpysKa:

q=gtgdp+S =506+ 175,9+ 2400 = 3081,911Ia;

JInneliHasg HOpMaTUBHAs Harpys3Ka:

qiaH =q x B=2271,9x 6=13631,4 H/m;

JInneliHas pacueTHas HArpys3Ka:

q1=qx B=3081,9x 6 =18491,4H/m;

JInHeliHas MOCTOsIHHAS Harpys3Ka:

ganoct = (506+175,9)x6=4091,4H/m;

JIuneliHas BpeMeHHas Harpys3Ka:

qaBp = 2400 x 6=14400 H/m;

IIPOBEPKA: ¢JI = QJIIOCT + qIBp

18491,4=4091,4+ 14400
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Tema 10. KameHHble 1 apMOKaMEeHHbI€ KOHCTPYKIIUU
Pedepar

1. KameHHBIE 1 apMOKaMEHHBIE KOHCTPYKIIUH.
2. Marepuainsl A1 KAMEHHBIX M ApMOKAMEHHBIX KOHCTPYKIIHIA.

IIpaBujbHbBIE OTBETHI:
Texkct pedepara gomkeH ObITh 0(OPMIICH B COOTBETCTBUU C TPEOOBaHUSIMU U OBITh HE MeHee 10 cTpaHuly

TectupoBanue
. B xakux ciydasx npuMeHsIOT cBaliHble (yHIaMEHTHI?

. TIpY BO3BEJICHUH 3/ITaHUN U COOPY)KEHUI HA TPYHTaX ¢ HEOCTATOYHOM HEeCyIel CrioCOOHOCTHIO;
. [IpY HEOOHOPOAHBIX I'PYHTAX;

W N = =

. IPU XOPOIIMX TPYHTAX U HEOOJBIINX HArpy3Kax;
4. mpy XOPOUIMX TPYHTAX M OOJBIINX HArpy3Kax
2 Ha xakuie Harpy3Kd pacCUMTHIBACTCS MeTauindeckas pepma?

1. oT Macchl HOKPBITHSA, (EPMBI, CHETA, BETPA, IIOJBECHOTO 00OPYA0BAHUS, @ TAKXKE HATrPy3KH,
BO3HUKAIOIME TIPU U3TOTOBIEHUH, TPAHCIIOPTUPOBKE U MOHTAXE;

2. oT Macchl (pepMbl U TOKPBITHUS;

3. OT MoABECHOTO 000PYIOBAHUS, CHETa;

4. oT BeTpa, CHera, MacChl MMOKPBITHUS

3 Cxarble dJIeMeHTHI (hepMBbI KpOME pacueTa Ha MMPOYHOCTh PACCUNTHIBAIOT
1. Ha yCTOMYUBOCTB;

2. Ha ONPOKHU/ILIBAHHUE;

3. Ha CKOJIbKCHHE;

4. Ha BBIHOCJIMBOCTh

4 Tlpu pacyere MO MEPBOIi TPYIIIE MPEIEIbHBIX COCTOSHUM XKene300€TOHHBIX KOHCTPYKIHH JJOJKHO
BBINIOIHATHCS ycnoBue: M<Mu , rne M-?

1. pacueTHOE ycumnue;

2. pacyeTHOE COMPOTHUBIICHUE;

3. pacueTHOE OCBEILICHHUE;

4. pacueTHas nedopManus

5 LleHTpaJIbHO-PACTSIHYThIE CIUIONTHBIC YIIEMEHTHI JEPEBIHHBIX KOHCTPYKIIHA PACCUYUTHIBAIOT HA TIPOYHOCTH
BJIOJTh BOJIOKOH IO (popMyIie

1. paBHOBecCHS;

2. CKaTus;

3. m3ruba

6 ATMocdepHas cymika ApeBECUHBI IIPOBOIUTCS

1. mox HaBecaMH €O CIUIOIIHOM YKIIaKOH TOCOK U OpYChEB;

2. B TEPMETUYECKH 3aKPBITHIX TOMEIIEHUAX;

3. oJ HaBecaMu Ha CTeJIaXax ¢ 00eCIeueHuEM IIPOBETPUBAHUS

7 Kak npuHUMAIOT pacipeeieHle peakTUBHOTO JaBJIEHUs TPYHTA IO MOJIOIIBE LIEHTPAIBHO —
Harpy>K€HHOTo OTAeNbHOro (pyHIaMeHTa?

1. o 3aKOHY MPSIMOYTOJILHHKA;
2. 110 3aKOHY TPEYTIOJIbHUKA;
3. 0 3aKOHY Tpaneuuu;
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4. mo 3akoHy napadoJbl

8 Kak paccuuThiBaeTCs HUKHUN TTOSIC hepMbI?

1. Ha IEHTpaTbHOE PACTSIKCHIE,

2. Ha BHELIEHTPEHHOE PACTSKEHUE;

3. Ha BHEIICHTPEHHOE CXKAaTUE;

4. HA UEHTPAJIBHOE CHKaTHe

9 OnpenenstonuyM Mpyu pacyeTe CHKAThIX JIEMEHTOB SIBJISIETCS

1. Pacuer Ha cxxarue;

2. PacueT Ha pOJOIbHBIN U3THO;

3. Pacuer Ha monepeyHsbIil U3rHd

10 Kak onpezensieTcst pacyeTHoe conpoTuBieHue 6erona Rb?

1. meneHueM HOPMATUBHOTO COTIPOTUBIICHUS OeTOHA HA KO3(PPUIIMEHT HAZEKHOCTH 10 O0eToHY, Rb = Rbn /
b;

2. yMHO’K€HHEM HOPMATUBHOI'O COMPOTUBIEHUS OeToHa Rbn Ha koaddumeHT Hae:KHOCTH IO OETOHY b
Rb =Rbn. b;

3. pacyeTHOE CONPOTUBIICHHE MPUHUMAETCS PaBHBIM HOPMaTHUBHOMY;

4. pacueTHOE COTMPOTHUBIICHUE MPUHUMAETCS PABHBIM CPEHEMY 3HAUEHUIO TPOYHOCTHU KyOOB C pazMepoM
CTOpOHBI 15 cM;

IIpaBU/IbHBIEC OTBETHI:
11)
21)
31)
41)
51)
63)
71)
81)
91)
101)

3auer
Bomnpocst

1. ITonsTHe 0 3MaHMIX U UX Kiaccudukanus. TpeOoBaHUs, TPEAbABISEMbIC K IPOMBIIUICHHBIM U
IIPOM3BOACTBEHHBIM 31aHUAM. KaTeropuu npon3BoiCTBEHHBIX

nporeccoB. [IporuBonoxkapusie TpeboBaHus. PYHKIMOHATIbHAS CXeMa KaK OCHOBA
00BEMHO-IIAHUPOBOYHOTO PELICHHUS.

2. @aKTOpHI, ONPECIISAIONINE APXUTEKTYPHYIO KOMIIO3HUIINIO TPOMBIIIIJICHHBIX 31aHuil. OCOOEHHOCTH
MOJYJIbHOW KOOPAMHAIMH, YHU(DUKAIIMH U TUITU3ALUH B IPOMBIIIJICHHOM CTPOUTEIbCTBE. Enunas
MOJyJIbHAs CUCTeMa. YHU(DUIIUPOBAHHBIC

MapaMeTpsl 31aHUMN.

3. IlpuBsizka oceil KOHCTPYKTHBHBIX JIEMEHTOB K pa30UBOYHBIM OcIM. KOHCTPYKTHBHBIE CHCTEMBI,
[IPEANIOYTUTEINIBHBIE PSAbI YKPYITHEHHBIX MOLYJIbHBIX Pa3MEpOB,

CHUCTEMBI NPUBSA30K KOHCTPYKTUBHBIX AJIEMEHTOB K KOOPAMHALIMOHHBIM OCSIM, OCHOBHBIE pa3Mepbl
MIPOJIETOB, LIAr0OB, BBICOT 3TaXEN. TUNIOBOE MMPOEKTUPOBAHUE.

4. Knaccugukarys oO1eCTBEHHBIX 3/1aHUH 110 Ha3HaueHUI0. OCOOCHHOCTH MPOSKTUPOBAHUS
OO0IIIECTBEHHBIX 37IAHUH.

5. Buel IpOMBIIIITICHHBIX 31aHUH, HX KIaCCH(PUKAIHS.
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6. O0uKe NPUHIUIBI 00BEMHO-TNIAHUPOBOYHBIX U KOHCTPYKTUBHBIX PEIICHUH MPOMBIIUICHHBIX 3JaHHMA.
COopHbIe KOHCTPYKTUBHBIE 371eMeHThl. O0ecrnedeHrne MpoCTPaHCTBEHHON )KeCTKOCTH O0IECTBEHHBIX
3naHuid. OOIIKe TPUHIMIIBI TPOEKTUPOBAHUS KOHCTPYKTHBHBIX 3JIEMEHTOB MTPOMBIIIJICHHBIX 31aHUH.

7 Kene3006eTOHHBIE KOHCTPYKIIMU OJJHOATAXKHBIX MPOMBIIIIEHHBIX 3AaHUNA. MeTamnueckie KOHCTPYKIIUU
OJTHOSTAXHBIX MPOMBIIIICHHBIX 31aHUN.

8. [lepeBsiHHbIE KOHCTPYKIMH OJJHOATAKHBIX MTPOMBIIIJICHHBIX 3/IaHU.
9. Crensl 1 neperopoaku. Orpaxxaaroniye KOHCTPYKIUU POMBIIIEHHBIX 31aHUM.
[TokpeiTHs, OKHA ¥ (POHAPU TTPOMBITTUICHHBIX 37aHUH.

10. KoHCTpyKLIMK MHOTO3TaXHBbIX 31aHUi. [1071bI M Mpoune KOHCTPYKTUBHBIE AIEMEHTHI IPOMBIIIITIEHHBIX
3nanuil. dynnamentsl. Kononnsl. [TonkpaHoBbie U 00BSI30YHbIE OaJIKH.

11. CrponuiibHbIe U NOACTPONMIbHBIE KOHCTpYKIMHU. Hactuisl. CBs3u.

12. TIokphITHS ¢ TPUMEHEHUEM KENIe300€TOHHBIX, METANINYECKUX U JEPEBSIHHBIX
pam. KoHCTpyKITUU MOKPBITHIA OOJIBIICTIPOTICTHRIX 3IaHUHN B BU/IE apOK.

13. KynonbHbie TOKpBITHSA. OO0T0YKH, CKIIAKHA, BUCSYHE U BAHTOBBIE TTOKPBITUS
3JaHUH.

14. OcobGeHHOCTH TTAaHUPOBKH T€HIUTAHOB OOIIECTBEHHBIX 3Mannii. KpacHble TuHUN
3aCTpPOMKH. [ eHIUIaHbI MPOMBIIUIEHHBIX 31aHUN.

[IpakTHKO-OpUEHTHUPOBaHHBIE 3aJaHUS
HE TPEAYCMOTPEHBI
JK3aMeH
Bomnpocsr

1. Obu1re cBeieHUs O MHXKEHEPHBIX KOHCTPYKIUSX, HCIIOIB3yEMBIX MPH MPOESKTUPOBAHUN TPAKIAHCKUX H
MIPOMBIIIJICHHBIX 31aHuil. [I1ockue u nmpocTpancTBeHHbIE KOHCTPYKIUH. TpeboBanus k HUM. Obnactu
npumenenus UK. Jlocrouncrsa u Henocrarku UK.

2. Tlopsimok u cocTaB pabOT MO MPOEKTUPOBAHUIO HHKEHEPHBIX KOHCTPYKIUA. [ToHsATHE pacueTHOM CXEMBI.
CocTaB KOHCTPYKTUBHOTO pacieTa KOHCTPYKIIHH.

3. Metozbl pacdyeTa CTPOUTEIBHBIX KOHCTPYKIIMH 1O TIpeaesbHbIM cocTossHUSIM. KoaddurmeHTs
HAJEKHOCTH U YCIIOBUM pabOTHI.

4. Bugsr Harpy3ok. KoaddumuenTsr HagexxHOCTH TI0 Harpy3ke. OnpeneneHue Harpy30K Uit 0aJI0uHbIX
PacUeTHBIX CXEM.

5. Marepuainsl 1J1s IEPEBIHHBIX KOHCTPYKITUH U UX (PU3UKO-MEXaHUUYECKUE XapakTepucTtuku. OToop,
COpPTHPOBKA U COPTAMEHT JiecoMaTepuaia.

6. HopMupoBaHue pacueTHBIX CONPOTUBICHUN KOHCTPYKIIMOHHBIX MaTepuraioB. [lonmyuyeHrne HOpMaTuBHOTO
U OTIpe/ieJICHHE PACueTHOTO COMPOTUBIICHHS MaTepuala. YpoBeHb 00€CIIEYeHHOCTH COTIPOTUBICHHM.
Craructuyeckuii crioco0 omnpeeeHus HOpMaTUBHBIX COMTPOTUBIICHUN MaTEPHAIOB KOHCTPYKITHI. 3aKOH
HOPMAaJILHOTO pactpeneneHus npoyHocte [aycca-Jlannaca.

7. KoHCcTpyHpOBaHUE U pacyeT CTPOMUIBLHON CHCTEMBI ITOCTPOSUHOTO U3roToBieHus. Kocoit n3ruo.

8. Matepuaisl JUisl CTAJIbHBIX KOHCTPYKUUH U UX (PU3UKO-MEXaHMUYECKUE XapaKTepUCTHKH. COpTaMeHT
CTaju.

9. Pacuer n3rn6aeMbIxX CTaIbHBIX JIEMEHTOB Ha MMPOYHOCTh U )KECTKOCTh.

10. PacyeT n3rub6aemMbIxX CTaIbHBIX JIEMEHTOB Ha YCTOMUNBOCTh. YCTAaHOBKA CBSI3EH.

11. KoHcTpynpoBaH#e CTaTbHBIX COCTABHBIX CBAPHBIX Oanok. Pacuer Ganok Ha
MIPOYHOCTH U JKECTKOCTb.

12. TTogOop ceveHus CTaTbHBIX MPOKATHBIX OAJIOK U3 YCIOBUS MPOYHOCTH U KECTKOCTH.
13. KoHCTpynpoBaH#e B pacyeT MPOKATHBIX CTAJbHBIX 0aJIoOK.
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14. Ilopoas! ApeBeCUHBI, UCIIOJIB3YEMBIE AJIs HECYIIUX KOHCTPYKIUI. DU3UKO-MEXaHUUECKHE
XapaKTEPUCTUKU ITAJIOHHBIX ITOPOA. JJOCTOMHCTBA U HENOCTATKY IPEBECHUHBI.

15. HopmupoBaHue pacueTHBIX CONPOTHBICHHUH ApeBeCUHBI. DTanoHHbIe Topoabl. KoadduimenTs
yCIOBUI paOOTHI ISl KOHCTPYKIUN U3 IPEBECHHBI.

16. Knaccuduxanus 1 06:1acTH IPUMEHEHUS pa3IMYHBIX BUJIOB COCMHEHUH 2JIEMEHTOB JIEPEBSIHHBIX U
IIJIJACTMACCOBBIX KOHCTPYKLIMMA.

17. CoennHeHuss METAIIINYECKUX KOHCTPYKIUI. TUIbI cBapHbIX coennHeHni. COeTMHEHUS CTBHIKOBBIE,
BHAXJICCTKY, KOMOMHUPOBAHHBIC U BIIPUTHIK.

18. KoncrpyupoBanue 6ag04HbIX KOHCTPYKIMHN CIUIONIHOTO CEYECHUS U3 IeTIbHOM npeBecunbl. [logbop
CEUCHHS N3rM0AEMBIX AIEMEHTOB U3 YCIOBHSI IPOYHOCTH U JKECTKOCTH.

19. Jlomaro-kieensie 6anku. KoMmoHoBKa monepevyHbix ceyeHuid. Pacyer 6anok Ha IpOYHOCTS,
YCTOWYUBOCTb U KECTKOCTb.

20. KoncrpyupoBanue kieedanepubix 6anok. [IpuHun pacyera KOHCTPYKIHA U3 Pa3TUYHBIX MaTEPUATIOB.

21. Knaccol 6eTOHOB U apMaTypbl, HCIIOJIb3yEMbIE B HECYIIIUX JKEJI€300€TOHHBIX KOHCTPYKLIHUSX.
Knaccudukanus 6etonoB. Apmarypa. Buasr apmarypsl. Bunbl apMaTypHBIX U3ETUN.

22. OCHOBHBIE TIOJIOKEHUS 10 PACUETY JKEIE300€TOHHBIX KOHCTPYKIIMI Ha MPOYHOCTh. XapaKTep
pa3pyuIeHus K.0. N3ru0aeMBbIX AIEMEHTOB.

23. KoncrpyupoBaHue 6aI09HBIX KOHCTPYKITUH TIPSIMOYTOJIBHOTO M TABPOBOTO CEUEHUS U3 JKEJIe300eTOHA.

24. @yHKIMOHAIBHOE HA3HAUEHUE MONIEPEYHON apMaTyphl B XKEJIE€300€TOHHBIX KOHCTPYKIUSX.
KoHCTpyKTHBHOE MONIepeuHOe apMUPOBAHUE U3rH0AEMBIX KeJIe300€TOHHBIX AIIEMEHTOB.

25. N3rubaemsle keae300eTOHHbIE AIEMEHTHI TABPOBOTO CEUEHHsI, UX aPMUPOBAHHUE U pacyeT HA MPOYHOCTh
10 HOPMaJIbHBIM CCUCHHUSM.

26. Pacuer u3rubaeMpIx Keae300€TOHHBIX 3JIEMEHTOB MPSIMOYTOJIBLHOTO CEYECHHUS C OIMHOYHOM apMaTypoil.
27. IlonGop myiomaay cCeYeHMs PaCTIHYTON apMaTyphl B H3rH0AEMBIX KeJIe300€TOHHBIX KOHCTPYKITHSX.

28. Knaccudukanus ocHOBaHUN (yHAaMEHTOB 3AaHUN U coOpykeHHH. OCHOBHBIEC CTPOUTEIIbHBIE CBOWCTBA
IPYHTOB OCHOBAHMM.

29. Ha3nauenue ri1yOMHBI 3a510)KeHUs pyHAaMeHTOB. DaKkTOPHI, BIUSAIOMINE HA IITYOUHY 3aJI0KESHUS
(byHIaMEHTOB. Y4eT Ce30HHOTO ITPOMEP3aHus TPYHTOB.

30. Buasl dynnameHToB. JIeHTOUHBIE, CTONIOUATHIE, IUTUTHBIC, cBaifHbIe. O0NIacTH MPUMEHEHUSI.

31. KameHHbIE 1 apMOKaMEHHbIE KOHCTPYKIIMU. MaTepuasbl 111 KAMEHHBIX U apMOKAMEHHBIX
KOHCTPYKIIHA.

[IpakTHKO-OpUEHTHUPOBaHHBIE 3aJaHUS
HE IIPENyCMOTPEHBI
4. Jran
Tema 1. OcHOBHBIC IPMHIMIIBI OPTAaHU3ALMH TEPPUTOPHIl NOCeTeHUI
Pedepar
. BnusiHne MecTHBIX yca0BUi Ha BEIOOp TEPPUTOPHIA AJIsi HACETICHHBIX MECT.
. Oco0bIe yCIIOBHSI HH)KCHEPHOH TOJTOTOBKH TEPPUTOPHIA.
. BBIOOp MPUTOIHBIX TEPPUTOPHIA.
. OCHOBHBIE TUTAHNPOBKYU HACEJIEHHBIX MECT.
. OcHOBHBIE TIOJIOKEHUS IPOEKTUPOBAHMSI T€HEPATILHOTO IUIAHA.

. DIEMEHTBI TOPOJCKUX YIIUL U TOPOL.
. Ha3naueHue BepTUKaIbHON IUIAHUPOBKH.

00 N N L LN

. M3yuenue penbeda, ero nCroib30BaHUE U U3MEHEHUE.
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9. Craguu 1 MeTOJbl TPOEKTUPOBAHHUS.
10. BepTukanbHas IaHUPOBKA TEPPUTOPUI HACETIEHHBIX MECT M UX PAlOHOB.
11. T'oponckue ynuubl u qoporu. Ilepecedenus yaui 1 Jopor B OJHOM YPOBHE

I[IpaBu/bHbBIE OTBETHI:
TekcT He MeHee 10 cTpanuil

Tema 2. UH:KeHepHAas IOATOTOBKA TEPPUTOPHIA NMOCEJeHUH
Keiic
3amoIHUTh aKT BEIOOPA U 00CIIEIOBAHUS TEPPUTOPHH.

HpaBHJ’lebIe OTBCTHI:

AKTOM 00CIIeIOBaHHS yYacTKa HA3bIBAETCS JJOKYMEHT, KOTOPBIN TO3BOJISICT MPUHSTH PELICHHUE PO
ylaJeHHUe C yueTa Kakoro-1u0o o0beKTa, B ciiydae eciu 3TOT 00BbEeKT ObUT BHEceH B 0a3y [ocynapcTBeHHOTO
KaJacTpa M0 HEJBUKUMOCTH.

AKT (ukcupyeT coctosHre 00beKTa HA MOMEHT €ro COCTaBIEHUS. AKT 00CIIeI0BaHUS MOXKET
3apUKCUPOBATh UMEIOTCS JIM Pa3pyLIeHHs] U HACKOJIBKO Pa3pyIIeH 3TOT OObEKT. AKT AAaeT MPaBO BIaIEbILy
HEeBMXKUMOCTH oOpaiarbes B [ocymapcTBeHHBIHN KaacTp ¢ Mpoch00il O CHATHH HEABUKUMOCTH C YUeTa.

IIpaBo 3axiIr0ueHMs TOCYJapCTBEHHOTO aKTa NMEET TOJIBKO KaJacTPOBBIN MH)KEHED, ITOCIIE IIPEIbSIBICHUS
COOTBETCTBYIOIIETO KBAMU(UKATMOHHOTO arTecTara. OH M TOJIBKO OH JIOJKEH CJIENaTh MOCIe TIIATEIbHOTO
BHU3YaJIbHOI'O OCMOTpPA COCTaBUTh 3aKJIIOUYEHNUE, MPO:

e CTETICHb Pa3pyLICHUS HEIBUKHUMOCTH;
e HEOOXOAMMOCTH U BO3MOKHOCTb BOCCTAHOBIICHHE HEIBUKHMOCTH;

e COOTBETCTBHE MECTOHAXOXAECHHs 00beKTa 3amicu B [ocynapcTBeHHOM peecTpe.
o IIpu Kakux 006CTOATENBCTBAX MOXKET MOTPEOOBATHCS AKT 0OCIIEIOBAHUSI.

AxT 06CJ'I€)10BaHI/I$I 3C€MCJIBHOT'O YUaCTKa HCO6XOJII/IMZ
e CCJIM CHOCATCA CTApbIC HOCTpOﬁKH 1 Ha UX MCCTC BJIaACJICI] c06HpaeTc;[ BO3BOJUTH HOBBIC,

e CCJIM HCABMKMMOCTD pa3pylI€Ha B PC3YJIbTATC BOB}IGﬁCTBHH MNPUPOJAHBIX WX UHBIX (baKTOpOB;

e IIPY ITOJIHOW MJIY YACTUYHON PEKOHCTPYKLUU, CTPOUTEIBCTBE HOBBIX IIPUCTPOCK K YKE UMEIOLIUMCH,
paszene UMyIIECTBa, B CIIy4ae €CJIM UMYLIECTBO NIEPEXOAUT K APYrOMY BIIaJENbILy;

e ©CIIM BJaJENIeLl IIyTEM NEePECTPOUKH PELIHII COSAUHUTH J1BAa OOBEKTa B OJUH.

B takom ciyuae Biazgener 06s3aH 0OpaTUTCS B KaIaCTPOBBIN OPTaH ¢ MPOCKOOM O CHATHUU OJTHOTO U3
00BEKTOB C yueTa.

[Iponenypa cocraBieHHs aKTa O COCTOSTHUU HEABUKUMOCTH.
Jlnist cocTaBIEHUS aKTa HEOOXOIMMBI TaKUE STAIlbl POLIEAYPbI:

e 3AKJIIOYAETCS JOTOBOP O COCTABICHUM KaJaCTPOBBIM MHKEHEPOM aKTa obcienoBaHus. B atom
JIOTOBOPE JTOJKHBI OBITh YKa3aHbI: BUbI IPEAOIaraéMbiX padoT, UX KOHEYHbIE CPOKH BHITIOJTHEHHUS,
JOJKHA OBITH COCTaBIIEHA CMETAa U MPOIKMCaHa B JIOTOBOPE CyMMa OILJIaThl;

e KaJaCTPOBBIN MHKEHEP JOJLKEH JIUYHO IIPUEXATh HA MECTOHAXO0K/ICHUE HEJBUKUMOCTD U CBEPUTHCS C
UMEIOIIMMHUCS 3alIACAMU B KaJaCTPOBOM PEECTPE;

e COCTAaBJICHHBIN aKT KaJacTPOBBIN MHXKEHEP JIOJKEH 3aBEPUTH AJIEKTPOHHOM noanuceo. Oaux
HK3EMIULP JOJDKEH OCTaBaThCs y 3aKa3uMKa, a BTOPOM nepenaercs B [ocynapcTBEHHBIN KalacTPOBBII
peectp.

ITousitue akta 00CIEeIOBAHUS

3TO JOKYMEHT, B KOTOPOM HHKEHEP-T€0/Ie3UCT MOATBEPKAACT (PaKT MpEeKpaIleHus: PU3nuecKoro
CYIIECTBOBaHUS 00bEKTA HEABMKUMOCTH, YTO OBUT UM JIMYHO OCMOTPEH BO BpeMsl MOJIEBBIX paboT. Jta
nporieaypa obs3aTenbHa, €CM CYIIeCTBYIOIUI paHee 00bEeKT ObUT pa3pyIleH, HEPEHECeH WM Pa3JIeNIeH.
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[Tpu HaNIMYMK HEBMKMMOCTH, 4TO ObLIA pa3pylleHa u3-3a Mokapa, CHoca, 00Bajia UM MepeHoca,
BJIaJieIel] 00s13aH aHHYJIMPOBATh CBOE IPAaBO COOCTBEHHOCTH HA 3TOT OOBEKT, UTOOBI HE HECTH 3a HETo
OTBETCTBEHHOCTb U BIOCJIECACTBUM MEPECTATh IUIATUTh HAJIOTH.

Ciy4au, B KOTOPBIX BO3HUKAeT HEOOXOAMMOCTb COCTABIICHHSI aKTa
Heo6xonuMocTh 3aKII0UeHHSI aKTa 7Sl CHATHUS ¢ KaIacTPOBOTO yueTa BO3HUKAET IIPU CTPOUTEIHCTBE
HOBBIX 3/IaHUI Ha MECTE CTapOro A0Ma WM PAIOM C HUM, a TAKXKE IIPU IIPOBEICHUHA MHOXKECTBA OIEPALIUIA
C HEIBMKMMOCTBIO, TAKMX KAK: PEKOHCTPYKLUs, CIAUSHUE, IPUCTPONKA U Pa3el.
IToBoztoM 47151 COCTaBIIEHUS aKTa JOJKHBI OBITh OCHOBATEIbHbBIC IPHUUUHBI:
e pa3jierieHue OHOTO 00bEKTa HEIBUKMMOCTH Ha HECKOJIBKO aBTOHOMHBIX. B 3TOM cityuae oM He
MOJKET YUCIIMTHCS B PEECTPE KaK €UHBIM;
o Bo3moxHO, Bac 3auHTEpecyer crarbsa 0 TOM, KaK IPaBUJIBHO BHECTU U3MEHEHHUs B KaJaCTPOBbIN
IacIopT.
o [lonesnyro cTaTpio 0 TOM, JJIsl YETO HYXKEH KaJIacTPOBBIM MAaCHOPT U YTO OH B ce0e COACPKUT, YUTANTE
311ECh.
e JICJIEHUE OJTHOTO YYacTKa Ha J[Ba U O0Jiee CaMOCTOSTEIbHBIX;

e CJIMSIHAE HECKOJIBKUX aBTOHOMHBIX Y4aCTKOB B OJIUH;
e pa3pylLIEHUE IOMA;

e CIIMSIHUE HECKOJIBKUX MOCTPOEK B OHY. K mpumepy, eciau Biaaenen npucTpoOUT KOMHATY PSAJIOM C
JIOMOM, OH JIOJIKEH OyJIeT 3apeTrUCTPUPOBAThH 3TH J1BAa O0OBbEKTA KaK O/IMH, CO CHSTHUEM C yUeTa CTaporo
JI0OMa;

e PEKOHCTPYKIIHSI, B X0O/Ie KOTOPOU YBEITHUMBACTCS TUIOMIA/h JOMA HITH 00Pa3yloTCs HOBBIC TOCTPOIKY;

o JIMKBUIAIMS KaJIACTPOBOTO YU€Ta, YTO OBUT BHIIAH Ha ONPECIICHHOE BPEMSI;
e TIEPEXO] KOMMYHAJIbHOW KBapTUPHI B OOBIUHYIO;
e 0COOBIC CITyYaw.

OnHako He BCeraa MHUIIMATOPOM CHSTHS C yYeTa BhICTyIaeT Biajaenen. Hepenku ciydan oOparieHus
BJIAJICJIBLIEB CMEKHBIX YUYACTKOB M COCEIHUX KBAPTUP, TPAHHIIBI COOCTBEHHOCTH KOTOPBIX OBLIM HAPYIIECHBI
B XOJI€ PEKOHCTPYKIUH WM IIEPECTPOUKH UyKOU HeABM>KUMOCTHU. K npuMepy, NocTpoeHHas psiioM co
3laHMEM KOMHAaTa Mperpaxk1aeT JOCTYII K BBIXOAY COCENEH U T.1.

HOIIFOTOBKa K COCTAaBJICHHUIO aKTa

Jlst Hayama HeoOX0UMO 00paTUThCs ¢ 3asBieHneM B MHorodyHKkinmoHanbHbIH 1eHTp (ML) nim
otnenenne Pocpeecrpa. CocraBieHreM U 0(opMIICHHEM JOKYMEHTAIIMH 3aHUMACTCsI MH)KEHEP U3
KaJ[aCTPOBOTO MPEATIPHSITHS.

3emueBnanenel; 00s3aH MPEIOCTABUTh TAKUE MaTEPUAIbI:

e JIOKYMEHTBHI, YTO MMOATBEPKIAAIOT pa3pyLICHHUE, IEPEHOC, PA3AET WIM PEKOHCTPYKLHUIO YYaCTKOB U
37IaHUI;

MacTopT PUINUECKOTO JIHIIA;

e JIOKYMCHT, HO,Z[TBep)KI[aIOH_[I/Iﬁ MpaBo BJIaACHUS HCABUIKUMOCTBIO. Ecnu TakoBoro He HNUMCECTCA,
mpeaOCTaABIACTCA JOKYMCHT Ha IIPaBO BJIAACHUA 3EMCIIbHBIM YYAaCTKOM.

TpeGoBanus kK 0(hopMIICHUIO aKTa

¢ Ilepeuens Bcex TpeboBaHMit ObLT YTBEPKICH B 3akoHE «O TOCYIapCTBEHHOM KaJacTpe
HEABIKUMOCTH». Cpeil OCHOBHBIX MOXKHO BBIJICIUTH TAKUE ITyHKTHI:

e BCS JJOKyMEHTAIIHS JJOJDKHA OBITH COCTABJICHA HAa PYCCKOM SI3BIKE;

e AKT JIOJDKEH COJIEPKaTh IMOJIHBIE CBEICHUS O 3aKa34YMKE U UCTIOTHHUTEIE KaJacTPOBBIX padoT;
e 00s13aTenbHO OPOpPMIICHHE €TO KaK B OyMa)KHOM, TaK U B DJIICKTPOHHOM BH/IC;

¢ B JIOKyMEHTAIIUU JOJDKHBI COJIEPIKATHCSl BCE COOpAHHBIE TaHHBIE 00 00BEKTE HEIBUKUMOCTH;

e 00s13aTENBHO JOJKEH OBITh yKa3aH KaJacTPOBBIK HOMEp ydacTKa U CBEACHUS O HEM.
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ConepxaHue akta
[OTOBBIN JOKYMEHT JTOJDKEH COCTOSITh U3 YETHIPEX Pa3IesiOB, PACIIONIOKECHHBIX B TAKOM TIOPSIIKE:

e TUTYJIbHAs CTPAHHUIIA, HA KOTOPOH yKa3aHbI JaHHbIE 00 0OBEKTE, a TAKXKE UM 3aKa3uhKa U
UCTIOJIHUTENS paOOT ¢ MOANUCAMH U NIEYATIMU;

e cozepxaHue, 0hOpMIIEHHOE B BUJIE TAOIHUIIBI C TIEPEYHEM BCEX PA3IeIoB M JOMOTHUTEIBHON
JIOKYMEHTaLMEH, YTO MIPUIIATAETCS K aKTy;

e TIEPBUYHBIC ITaHHBIC, HA OCHOBAHUU KOTOPBIX OBUIN MPOBEICHBI HCCIECOBAHUS;
¢ 3AKJIIOYEHUE, COCTABICHHOE NHXEHEPOM — HCIIOJIHUTEIIEM.
o Ilopsinok neiicTBuil mpu o6cae10BaHuN

[Tpouemypa cocTaBieHus akTa MMPOXOIUT B TAKOM TTOPSIIKE:
o cOOp M aHAJIN3 UCXOHBIX TaHHBIX 00 00bEKTE;

e TIOWCK ¥ COOp JOTIOTHUTEIIBHBIX CBEJACHUHN M IOKYMEHTAIIUN OT Pa3IMYHBIX YUPEKIACHUN U
OpraHu3aIMii;
e OCMOTpP MHXEHEPOM-TE€OIEC3UCTOM O0ObEKTa HEABUKUMOCTH BXXHUBYIO;

¢ KamepanbHbIe PaOOTHI (UCCICIOBAHKS U COCTABICHHUE JOKYMEHTAIIMH B IOMEIIEHUU TTOCTIE
MIPOBECHMSI MOJIEBBIX PabOT) HA OCHOBAHUU BCEX COOpPAHHBIX paHee JaHHBIX;

e HCITIOCPCACTBCHHO COCTABJICHUC AKTA,

o oopmieHre OyMaXHOTO U JIEKTPOHHOTO BapUaHTa JOKYMEHTAIMH JUIsl TajdbHeHIel nepeaadu B
PYKH 3aKa3yMKa U CHATHS 00BbEKTa C KaJJaCTPOBOTO YUeTa B rOCyAapCTBEHHOM OpraHe.
Htorom paboT 1o COCTaBICHUIO aKTa CIYXKHUT KaJlaCTPOBask BBIMMCKA O 3[JaHUH, COOPYKEHUU WM y4acTKa
3eMJIH, KOTOPasi CBUJIETENbCTBYET O CHATUU 00BbEKTa HEBUKMUMOCTHU C KaAaCTPOBOIO yyeTa.

[Ipennaraem Bam mocMoTpeTs BUIEO O TOM, KaK IPOUCXOAUT 0OCIICIOBAaHUE 3JaHUN U COOPYKEHUH:
Korna BozHuKaeT He0OX0IMMOCTb IPOBEICHHS 00CIeIOBaHUS y4acTKa
AKT 00Ce1oBaHus COCTABIISAET KaIaCTPOBBIM MHXEHEPOM TI0CJIE€ THIATEIIBHOTO 00CIe0BaHMS yUacTKa

3EMJIM, ITPU 3TOM IIPECTICAYCTCA ITIaBHAA LCJIb — ITIOATOTOBKA o0beKTa HEABMKHUMOCTHU K CHATHUIO C
KaaaCTpOBOI'o y4ecTa. HeO6XO,I[I/IMOCTI> B COCTABJICHMHU JOKYMCHTA BO3HUKACT B CJICAYIOIINUX CIIydasax:

e €CIIM OOBEKT HEABMKUMOCTH MPEKPATHII CBOE (PU3NUECKOE CYIIECTBOBAHUE MIIM IO PA3HBIM
OpUYMHAM PUOOPETACT aBapUHHOE COCTOSIHUE — B PE3yJIbTaTe YPE3BIYAHOTO MPOUCIIECTBUS U
Ipyrux (Gopc-MaKOPHBIX CUTYAIHIA;

e B Cily4ae 0ObEAMHEHHs COCEIHUX YYacTKOB, a TAKXKE IPHU paszielie TEPPUTOPUH;

e CCJIM BO3HHUKIJIA HGOGXO,Z[I/IMOCTB JIMKBU AU BpCMCHHOT'O CTaryca.

[Topsnox nelicTBU KaJacTpOBOTO MHKEHEPA, COCTAaBICHHUE U 00pasel], Colep:KaHrne U 0COOEHHOCTH
JIOKYMEHTa periaMeHTupyer cT. 42 dhenepanpHoro 3akona ®3-221, a cama popma akra oOciea0BaHMs
yTBepKJieHa npuka3zoM Ne627 MuHHUCTEPCTBA SKOHOMUYECKOTO pa3Butus PO. B ciiyyae eciiv mpou3omuio
OJTHO M3 YKa3aHHBIX BbIIIE€ COOBITUN, MOXHO MPHUCTYNATh K MPOLEAype 00Cle0BaHus, HO JeiICTBOBAaTh
HaJ0 TPaMOTHO, U IJIaBHOE B 3TOM CJIy4ae — MPaBUJILHO BbIOpaTh HHXKeHepa. [lepedeHpb crenuanrcTos,
JOMYIIEHHBIX K MPOIEAYpE, €CTh Ha caiite Pocpeectpa.

Kakast un(popmanivist Conep>kuTcsi B akTe 00CIIeIOBaHUS y9acTKa

K cocraBnenuio akra o6cneoBaHus 3eMJIH JIOMYCKalOTCS KaJaCTPOBbIE HHKEHEPHI, TPOLIE/IIINE
crielraibHOe 00y4YeHHe, 3HAIOIIUE MPOLeypy U pazduparoluecs: B TOHKOCTIX npornecca. [locne
MIPOBEJICHUS 00CIIEZIOBaHUS OHU COCTABSAT JIOKYMEHT, B KOTOPOM OYIIyT yKa3aHbl CIEAYIOLIUE TaHHBIE:

o CBenieHHS 0 3eMETBPHOM YYacTKe, BKJIFOYas IaHHbIE O CTPOCHUSIX, PACIIONIOKEHHBIX Ha HeM. Croma
BXOJIAT TOYHBIN aJIpec, MIIOMAAb YIacTKa, €ro TPAHHIIbI C MPUBSA3KON K MECTHOCTH, CBEICHUS O
HAJTMYUE WK OTCYTCTBUH PACTUTEIHLHOCTH, HAJTHMYHE BOJJOEMOB U OXpaHseMbIX 00bEKTOB. Takxke
YKa3bIBaCTCs HA3HAYCHHUE YIaCTKA (CEIbCKOXO3SMCTBEHHOE WIIH TSI OpTraHU3aIluy HHIUBUyalTbHOTO
CTPOUTENBCTBA).

o MHpopmanms 0 3aka3uuke JOKyMEHTA.

o CBezieHMs 0 caMOM UCTIOJHUTENIE padoT, C yKa3aHHEeM HOMEepa arTecTaTa, Ha3BaHHs OpraHUu3aluy,
JMYHBIX JaHHBIX UHXEHepa, BKJIouas HoMep TenedoHa U AJIEKTPOHHBIN ajipec.
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o Jlara mpoBeneHus o0CIe0BaHUS.
e llepeueHp NOKYMEHTOB, UCIIOJIB3YEMBIX JIJIsI COCTABICHUS aKTa.

TpeboBanus kK 0POpPMIICHUIO JOKYMEHTA HE CIOXKHBIE, I C HUMU Ka/IaCTPOBBIN MHIKEHEP 3HAKOM.
[TocnenoBareIbHOCTH ACHCTBUIN TTPH COCTABICHUH aKTa 00CIEI0BAHMS

YroObl crienMaIrcT MPOU3BeENT OLEHKY yJacTKa U COCTABMII aKT 00CIIeI0OBaHNUS, 3aKa34UK JOKeH
NIPEICTaBUTh €My TOKYMEHTBI: KaJJaCTPOBBI MacOPT HAa OOBEKT U JOKYMEHT, TOATBEPKIAIOIIHNIA IPaBO
COOCTBEHHOCTHU. AJITOPUTM JICHCTBUH 110 COCTABJICHUIO aKTa BBIIISAUT CIIEAYIOIINUM 00pa3oM:

e 3AKJIFOYACTCA JOTOBOP HA BBIITOJIHCHUC KaHaCTpOBOﬁ JACATCIIbBHOCTU, B KOTOPOM HPOITUCBIBAIOTCA BCC
HIOQHCBI 1 OCHOBHBIC MOMECHTHI,

e Ka/IaCTPOBBIN MH)KEHEP U3YyYaeT TIIATEIbHBIM 00pa30M MPEICTaBICHHYIO 3aKa3uuKoM HHGOpMAIHIO,
JieNIaeT 3aKa3 MH(pOpMaluu O COOCTBEHHUKE y4acTKa (JaHHbIE €CTh B TOCYAaPCTBEHHOM Ka/JacTpe);

e M3YUYCHHE MPEICTABICHHBIX 3aKa3YHKOM JIOTIOTHUTEIBHBIX JOKYMEHTOB, MIOATBEPIKIAIOIINX
HEOOXOAMMOCTD MpeKpaleHus: GyHKIMOHUPOBaHUS o0bekTa (crpaska u3 MUC, 3akioueHue o
MPU3HAHUK CTPOCHUS HETIPUTOAHBIM JJIs TPOXKUBAHUSL, TPOYHE JOKYMEHTHI);

e TNIPOU3BOIUTCS (PaKTHUECKOE 0OCTIeTOBAHNE YUaCTKA M COTIOCTAaBIICHHUE MOMYYSHHBIX JaHHBIX CO
CBEICHUSMM, IIPEJICTABICHHBIMU 3aKa3UYHKOM.

T'oTOBBIN akT nepegaeTcs COOCTBEHHUKY OJJHUM U3 CIIOCOOOB, OTOBOPEHHBIX B IOTOBOPE. DTO MOXKET OBITH
TOKyMeHT B nudpoBoM Buze (XML-dpopmar), 3aBepeHHbII 37eKTPOHHO-ITU(PPOBON OANUCHIO
CTELIUAINCTA.

Ecnu st0 npeayCMOTPCHO JOTOBOPOM, JJOKYMCHT MOKCT OBITh npeaACTaBJICH B IICYaTHOM BU/JIC C IOAIIHNCBIO
CcricuajamucTa.

Cpoku u ganpHEWIIe IeMCTBUS 3aKa3urKa

Cama niporienypa o0ciieioBaHus ¥ BbIAa4a JOKYMEHTA JUTUTCS 5-7 KaJeHJapHBIX THEH, ocie Yyero
CcOOCTBEHHUK 00BEKTa HEJBIKUMOCTH OTHpaBisiercs B Pocpeectp niar MHOTO(YHKIIMOHATIBHBIN LIEHTD.
[TomMumo akTa 06cne10BaHus MOTPEOYIOTCS JOKYMEHTBI, YIOCTOBEPSIOIINE TMYHOCTh MM IOBEPEHHOCTh Ha
YIOJIHOMOYEHHOE JIMIIO, IPaBOYCTAHABINBAIOIIUE TOKYMEHTBI, 3asIBJICHUE O CHATUU 3Y € KaJlaCTPOBOTO
ydera. Ha npuHsaTHEe perieHrue OTHOCUTEIbHO BO3MOKHOCTHU CHATHUS y4acTKa C KaJaCTPOBOIO ydera
orBonuTcs 10 nHel, a miiaTa 3a 3Ty yciyry He B3uMaetcs. K ciioBy, Ipu3HaTh y4aCTOK HE IPUTOAHBIM IS
WCTIOJIb30BaHMsI MOXKHO, HE TTpuOeras K MOMOIIN KaJAacTPOBBIX HHXKEeHepoB. K TakoMy BBIBOY MOXKET
IIPUITU KOMUCCHSL, OCYILIECTBIISAIONIAs [IJIAHOBBIE OCMOTPBI TEPPUTOPHUH.

Bo BpCMA paCCMOTPCHUA IMTOAAHHBIX TOKYMCHTOB CIICIUAJIMCT KaﬂaCTpOBOﬁ I1aJIaTbl BHOCAT
COOTBCTCTBYIOIINEC U3MCHCHUS, A OBIBIIINI COOCTBEHHUK 3EMIIH MMOJIY4acT Ha PYKHU BBIIIUCKY. Onan
ABIACTCA OCHOBAHUCM JIA OCBO60)KJI€HI/I5[ OT YIUIATbhI 3EMCJIbHOI'O HAJIOTa.

TectupoBanue

1. Hopora otHocutcs ko 1l kareropuu, ecnu HanOombIIas MepCreKTUBHAS YacoBast
WHTEHCUBHOCTH JIBUKEHUS COCTABIISIET

A. 500 eqnanI/y

b. 1000 equnuiy/a

B. 2000 exuauny/qg

I". 2500 enunuiy/a

2. IlepcrieKTUBHBIN NEPHUOJ] TPU HA3HAYCHUU KATETOPUI TOPOT, TPOEKTUPOBAHUHU
AIIEMEHTOB IIJIaHa, MPOAOIHHOTO U MONEPEYHOT0 MPOodUIIeii CaelyeT MPUHUMATh
paBHBIM

A. 10 rogam

b. 20 romam

B. 25 rongam

I'. 45 rogam
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3. ABTOMOOUJIbHBIE JOPOTH KAKMX KaTEropuil cienyeT, Kak MpaBuiio, MPOKIaIbIBaTh
B 00X0]1 HACEJIEHHBIX ITYHKTOB C YCTPOHCTBOM MOIBE30B K HUM

Al

b. 1I

B. III

I'. Bcex yka3aHHBIX KaTeropui

4. ITpoeKTHBIE pelIeHs] aBTOMOOMIIBHBIX TOPOT IOJIKHBI 00€CIIeunBaTh:

A. cobnrofieHre MpUHIINIIA 3pUTENIbHOTO OPUEHTUPOBAHNUS BOIUTENEH

b. HeogHOpOAHBIE YCTIOBUS IBUKEHUS

B. xompoprabenbHOe ABHKEHUE aBTOTPAHCIIOPTHBIX CPEACTB C MAaKCUMAIbHBIMU
CKOpPOCTAMH

I'. MuHMManbHOE 00YCTPOHCTBO ABTOMOOMIBHBIX JOPOT

5. Ilpu mpoeKTHPOBaHUH SIIEMEHTOB IIJIaHa, MPOOIBHOTO U MONEPEYHOro mpoduiei

JIOpOT TI0 HOpMaM, CJIeyeT MPOBOAUTD OLIEHKY MTPOEKTHBIX PEIIEHUH M0 MoKa3aTessM (YKaKuTe He MeHee
2-X MPaBUIILHBIX OTBETOB)

A. ckopocTH

b. 6e3omacHOCTH IBIKEHUS

B. uncnenHocTu HaceneHus

I". yknona penbeda

6. [lonst mpecHOM BOMBI OT 00IIEro KOJNYECTBa MUPOBBIX BOAHBIX PECYPCOB COCTABIISET
A.50%

b. 30%

B. 10%

I 3%

7. BonoynopHbIMU TOPHBIMU MTOPOAAMU SBJISIOTCS (YKaXKUTE HE MEHEe 2-X MPaBUIIbHBIX OTBETOB)
A. MeTaMOppUIECKHE TTOPOIBI

B. Tskenble IMHBI

B. cynecu

I'. mnoTHBIE CYINIMHKY

8. BogonponuiiaeMocTs 00JI0MOYHBIX MIOPOJ] 3aBUCUT OT

A. UX TPaHyJOMETPUUECKOTO COCTaBa

b. ux xumMmu4ueckoro cocrasa

B. ot Temnieparypsl OKpyKarolen cpebl

I'. oT naBneHUs TPYHTOBBIX BOA

9. OGycTpanBaTh MOXXAPHBIA BOIOTPOBO] HE 00s13aTebHO (YKKUTE HE MEHEe 2-X
MIPaBUJIbHBIX OTBETOB)

A. 1is 37aHUH CKITAJIOB CTOPAeMbIX MaTEPHUATIOB M HECTOPAEMBIX MAaTEPHUAJIOB B CTOPAEMON yITAKOBKE
mwIomaaso 10 50 M2

b. 114 HaceneHHbIX ITyHKTOB € YUCIIOM XUTelel 10 50 uern. pu 3acTpoilKe 31aHNUsIMHU BBICOTOM 10 ABYX
JTaXKen

B. mpousBoacTBenHbix 3nanuii [ u Il cTrenenel oruecTOMKOCTH 00bEMOM CBBIIIIE
1000 m3

F. CC30HHBIX yHI/IBepCEUH:HBIX HpI/IeMO3aFOTOBI/ITeHBHBIX HyHKTOB CeﬂbCKOXO?;SIﬁCTBCHHBIX HpO,Z[YKTOB HpI/I
o0beme 3ganuii 10 5000 m3

10. Pacxox BozbI Ha HapyKHOE MOXKAPOTYIICHHE (HAa OMH MOXKap) )KIIBIX U O0IIECTBEHHBIX 3MaHUH IS
pacdera BOJONPOBOIHOM CETU BHYTPU MUKPOPAKOHA WU

KBapTajia ONpeaesoT
A. 110 cpeaHel BeJIMYMHE pacxo/ia BCeX 3AaHui
B. 10 preIIHeHHBIM IIoKa3zareciisiM IJisi BHOBb CTpO}IH_II/IXC}I HACCJIICHHBIX HYHKTOB
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B. 110 yKpynHEHHBIM MMOKa3aTeIsIM JIs HACEJICHHBIX ITyHKTOB
I'. nns 3nanmii Tpedyromux HauOOoBIIETO pacxoaa

IIpaBU/IbHBIEC OTBETHI:
1.B

2.b

3.T

4. A
5.A,b
6.
7.A,B, T
8. A

9.A

10. A

Tema 4. ABTOMOOM/IbHBIE JOPOTH
Ketic

ITo BEIOpaHHOMY MOCEIIEHUIO0 000CHOBATH BHIOOP CXEMBI M CUCTEMBI BOIOCHAOKEHUS; IPOBECTH pacyeT
CYTOYHOI'0 PAacXoza BOJABI HA HY Kbl )KUTEJICH;- IPOBECTU PacueT CYyTOYHOI'O PACX0a BOJbI HA
00I1IeCTBEHHBIE HYK/IbI; - POBECTH pacyeT 0OIIEero CyTOYHOTO PAacXofa BOJBI; OINpPENeUTh HauboJIbIIee U
HauMEHbIIIEE BOIONOTPEOIEHNE B CYTKH; ONIPEAEIUTD YaCOBBIE PACXO/bI BOJIBI.

IIpaBU/IbHBIEC OTBETHI:

KauecTBO BOJIBI HCTOYHMKA BOAOCHAOKEHUS 1 TPEOOBaHNUS K KaU€CTBY MOTPEOIsieMOi BOJIbI SBIISIOTCS
OCHOBOIIOJIATAIOIIMMH (haKTOpPaMH JIJIsi BEIOOpa METOIOB €€ 00pabOTKH, COCTaBa OYMCTHBIX COOPYKEHUH 1
orpeneneHus 001Iel TEXHOIOTHYECKONH CXeMbI BOIOTIOATOTOBKH.

B cucremax BOI[OCHa6)KeHI/I}I HCIOJIB3YIOTCA KaK IMOBCPXHOCTHBIC, TAK U MOA3CMHBIC BOIBI.

KauecTBO mpHUpOAHBIX BOA BeCbMa pa3HOOOpa3HO U MPEICTABISET COO0H CI0KHYIO, HEMPEPHIBHO
M3MEHSIOIIYIOCS CHCTEMY, KOTOpasi COIEPKUT MUHEPAIBbHBIC U OPraHMYECKUE BEIIECTBA BO B3BEIICHHOM,
KOJUTOMTHOM M PAaCTBOPEHHOM COCTOSTHHH.

Ilokazamenu kauecmea 600bl NOOPA3VENAOMCA HA PusuyecKue (memnepamypa, CoOO0epHcanue 636eueHHbIX
sewecme, YBEMHOCMb, 3aNax, 6KYC U 0.p.), XumudecKkue (HcecmkoCcmy, WeloyHOCMb, AKMUBHAs peaKyus,
OKUCAIEMOCMY), buono2uyecKkue u baxmepuoiocuyeckue.

Temnepamypa 600wt konebremcs om 0,1 0o 300C. OnmumanvHas — 015 X03AUCMBEHHO-NUMbEBO2O
gooocHabocenus, 7-110C.

Mymnocms (npospaunocms, cooepicanue 836eUeHHbIX 8elecms) XapaKmepuszyem Haaudue 8 600e 4acmuy
necka, nuHvl, 600opociell u op. npumecei. Konuuecmeo 636euiennvlx eugecmas 6 600e 8blpaxicaemcs 6
MUTLIUSPAMMAX HA aump no kaoaury (me/n). Ilo noxazamento onu 0ensmces Ha: MAioMymmubie 800bl — 00
50me/n; cpeoneti mymuocmu — 50 — 250me/n; mymuvie — 250 — 1500me/n; 8bicokomymmuule — cavluie
1500me/n.

L{gemnocmo 60001 (ee OKpacka onpedensemcs Haruuuem 2yMyco8blx 6euiecms) 8blpaxicaemcs 8 2padycax
NIAMUHOBOKOOAILMOBOL WKALl. Booa ¢ yeemnocmoio 00 35 epad cuumaemcs manroygemuou, om 35 00
120 epao — cpeoneui ygemnocmu u ceviute 120 epad — 8bicOKOU YBEMHOCMU.

[[BeTHOCTH MUTHEBOM BOJBI HE TOJDKHA MpeBbImaTh 20 rpa.

3anaxu u npugKycwl 60061 00)CABNUBAIOMCS NPUCYMCMBUEM 8 Hell OP2AHUYECKUX COeOUHEHUI.
Humencusnocms u xapaxmep 3anaxos u npugKycos onpeoeisiom op2aHolenmudecky no nAmuoaiibHou
cucmeme. /[nsi numvegotl 600bl NOKA3aMeNb He 00NHCeH npesvluiams 2 6annos.
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Obwas munepanuzayus (cyxoii ocmamox). Obujee KOTUYeCmeo euecms, CoOO0epPHCaAUUXcst 8 600¢e 8
PACMBOPEHHOM COCMOSIHUU, XAPAKMEPUIYEMC s CYXUM OCIAMKOM, NOTY4AeMblM 8 pe3yibmame
8LINAPUBAHUSA NPODUTLIMPOBAHHOU B00bL U BbICYUUBAHUS 3A0EPAHCAHHO20 OCMAMKA 00 HOCMOSHHOU MACCHI.
s numvegoii 600b1 cyxoul ocmamox He donxcer npegviuwiams 1000 me/n.

Kecmrocms 600v1 0Oycrasnusaemcs cooeprcanuem 6 Heti conell Kanvyus u macHus. Obwas ixrecmrocmy
80001 0151 NUMBEBLIX HYIHCO He Q0NNHCHA npesviuiams 7 - 10mmons/.

Cooepoicanue hmopa 6 numvesoti 600e 00IHCHO nodoepaicusamscsi 8 npedenax 0,7 — 1,5 me/n.
Cooeporcanue coedunenuil scenesa. JKeneso npudaem 600e HENPUAMHDLL BKYC, 8bI3bIBACH OMJLONCEHUE
ocaoka u 3apacmawue 6000NpPoBoOHbLIX mpyod. B 600e, nodasaemoli yeHmpaiu308anHbIMU CUCTIEMAMU
XO3AUCMBEHHO — NUMbEB020 B0OOCHADICEHUS, coOepIcanue Jicele3a donyckaemcs He bonee 0,3 - 1me/n.

Cooepoicanue 2a308 (KUCIOPOO, VeNeKUCTbLIL 2a3, CEPOBOOOPOI) He YXYouidaem Kavecmad numvbegol 600bl, HO
cnocobcmeyem Koppo3uu Memaiiuieckux cmeHoxk mpyo, pezepgyapos, kominos. Cooepocanue
cepo6odopooa npuoaem 600e HeNPUAMHDIL 3aNaAX U 8bI3bI8AET KOPPO3UIO MEMAIIUYECKUX CIEHOK mp)o,
bakos, KOM108.

Baxmepuanvnas 3azpaznennocms 600bi. Konmpons 3a2psasnenutl ocyujecmensiemcs no
MUKPOOUONOSUYECKUM NOKA3AMENIM — Onpedenenuem ooujeco mukpoornozo wucia (OMY) — konuwecmea
obpa3zytowuxcs Kononutl bakmeputl 6 1 ma (011 numvesgoti 8600vl He bonee 50),00uux u
MepMOmonepaHmHbIX KOTUDOpMHbIX Oakmepuil (015 numbesotl 600vl — omcymcemsue 6 100m1).

1 CucreMbl BOOOCHAOXKEHUS

CucTeMbl BOTOCHAOKEHHSI MTPECTABIISIOT COO00I KOMIUIEKC COOPYKEHHH, MPeTHA3HAYCHHBIX IS
CHAOXXEHHUS MMOTpeduTeNel BOI0H B HEOOXOAMMBIX KOJUYECTBAX, TpeOyeMOoro KauecTBa U Mo TpeOyeMbIM
HarmopoM. CHCTEMBI COCTOSIT U3 COOPYKEHHIA 1151 3a00pa BOJBI M3 HCTOYHHUKA BOJJOCHAOXKCHUS, €€
00paboTKH, MepeKavYKH BOABI K IIOTPEOUTEIIO  COOPY>KCHHM JIJIsl €€ XpaHCHHUS.

B 3aeucumocmu om euoa odcnysncueaemozo 00veKma cucmemuvl 6000CHAOHCEHUA NOOPA3OENAIOMCA HA
20p0OCKUEe, NPOMBIULTICHHbIE, CETbCKOX03AUCHBEHHbLE, HCeNe3H000poXycHble u Op. Eciu cucmemut
6000CHADICEHUA 0DecnequsarOom 6000 OMOeabHble PAOHbL CHPAHBL UTU ZPYNAIbL PAZTUYHBIX
HACeIeHHBIX NYHKMO8 U OPY2UX 00beKmoe, mo OHU HA3bI6AIOMCA PATIOHHBIMU, UTIU 2PYRNOCLIMU
cucmemamu. Ilenecoobpaznocms cozoanusn 2pynnoevlx u pamloHHbIX CUCEM 6000CHADI CEHUA
603HUKAem, 00bIYHO, 8 YCA08UAX MAI0800HOI MECHHOCIMU NPU HEOOX00UMOCHU 0becneyeHus 60001l
PAO0A 00bEKMO8, PACNONOHCEHHBIX HA MEPPUMOPUU HEKOMOPO20 PATlOHA.

B 3aeucumocmu om euda nompeodumeneil cucmemvl 6000CHADIHCEHUSA 8LINOIHAIOM (YHKUUU
X03AUCME8EHHO-RUMbEBBIX, NPOU3EO0CHIBEHHBIX, HPOMUBONOHCAPHBIX, NOIUGOUYHBIX 6000NDPOE000E.
Cmenens o0veounenus YynKyuil, 6bInOJIHAEMbIX 6000NPOCOOAMU, ONPEOCTAACHCA UCX005 U3
mMexXHUKo-IKoHomuueckux cooopaxcenuil. Cucmemul 6000CHAOIHCEHUA MO2YM OblMb 00bEOUHEHHBIMU
(eounvimu), HenoaHO PA30eNbHLIMU U PA3OETbHBIMU.

O0benHeHHbIE CUCTEMbI — ITO BOJAONPOBO/IbI, BHINOJIHSIOLINE OJHOBPEMEHHO
X031/iCTBEHHO-TIUTheBbIe, IPOU3BOACTBEHHbIE U MPOTUBONOKAPHBbIE GyHKIMU. Takue BoIONPOBOABI
YCTPaMBaIOT B rOPOAX, MOCEJIKAX U HA MPEINPUSITUIX, HA TEXHOJIOTHYeCKHe HYKIbI KOTOPBIX
TpeOyeTcsl BOIA MUTHEBOI0 KA4€CTBA, A TAK/Ke HA MPEeANPUATHIX, €CJIH IKOHOMHUYECKHU
HelleJ1eco00Pa3HO YCTPAUBATH CAMOCTOSITE/IbHBIN MPON3BOJACTBEHHBbII BOJONPOBO/I.

YCTpoiicTBO HEMOIHO Pa3ieIbHON CUCTEMBI BOJOCHAOKEHHS 00YCIOBIMBACTCS HECOBIAICHUEM
TpeboBaHU K KaueCTBY BOJIBI Ha XO3SMCTBEHHO-IUTHEBHIE M MPOU3BOJCTBEHHBIC HYXbI. O cTeneHN
00bEeTMHEHUS 3TUX BOAOIPOBOIOB HA CAMOM MPEATPUITHU U C TOPOACKUM BOAOIIPOBOIOM CYIST 11O
pe3yabpTaTaM TEXHUKO-DKOHOMHUYECKOTO pacueTa. Tak Kak Ha MPOMBIIUICHHOH IUIOMaaKe ObIBAIOT
MOTPEOUTENH C Pa3TMYHBIMU TPEOOBAHUSIMH K BOJIE TIO KAY€CTBY M CBOOOHBIM HAIOpaMm, TO 4acTo
yCTPauBaIOT HECKOJIBKO MPOMBIIIUICHHBIX BOIOTIPOBOOB. BO3MOXKHOCTE 00BbETUHEHHS IIPOTUBOIIOKAPHOTO
BOJIOINIPOBOJIA C XO35MCTBEHHO-ITUTHEBBIM UJTM TPOU3BOJICTBEHHBIM BOIOIIPOBOJIOM 3aBUCUT OT
0COOCHHOCTEH TEXHOIOTUYECKUX MPOILIECCOB MPEANPHUITHN U KOTHUECTBA BOJBI, TPEOYIOMIErOCs Ha HYXIbI
noxkapoTymeHus. Kak mpaBuio, mpoTHBOMOKAPHBINA BOJOMPOBO OOBEAHHSIOT C X031/ CTBEHHO-TTUTHEBEIM,
MMEIOIIUM OOJIBIITYIO Pa3BETBICHHOCTD.
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Pa3nenbHy10 cucTeMy BOIOCHA0KEeHN S, PeyCMATPUBAIOLIYI0 HAJIHYHE CAMOCTOSITEIbHBIX
X0351/iCTBEHHO-ITUTHEBOI'0, NPOTUBOMOKAPHOTO U MPOU3BOACTBEHHOI0 BOIONIPOBOA0B, YCTPAMBAKOT
AOBOJILHO PeAKO0. ITO ONPABIAHHO B TOM CJIy4yae, KOIZIa M0 TEXHOJOTHYeCKHM CO00PasKeHUsIM
NPON3BOACTBEHHBIN U MPOTUBONOKAPHBIH BOAONPOBOIbI 00bEAMHUTD HeJIb351, 2 00beIMHEeHHEe
NPOTHBOMNOKAPHOTO U X035l CTBEHHO-MUTHEBOI0 — IKOHOMHYECKH Heleeco00pa3Ho.

B 3aBucumoctu ot penbeda MECTHOCTH cHabX)aeMoil BOJIOH TEPPUTOPUH U TPeOyeMbIX CBOOOIHBIX
HAIopoOB CHCTEMBbI BOAOCHAOKEHHUS TOIPA3ACISIIOTCS Ha OTHO30HHBIE 1 MHOTO30HHBIE (IBYX, TPEX U T.1.).
[Tpu 01HO30HHOI cuCTeMe BCe OOBEKTHI, pAaCIIOJIOKEHHbIE HAa CHA0KaeMO# BO/IOI TEpPUTOPUH, TUTAIOTCS
OT O/IHOM cucTeMbl BonocHaOkeHus. [Ipu pe3ko nepeceueHHOM penbede MECTHOCTH AJIsl TOAACPKAHUS
TpeOyeMOoro Haropa B BEICOKOPACTIONIOAKEHHBIX Y3JIaX CETH JOJDKHO TOAEPKUBATHCS JTaBICHUE, KOTOPOE
HEJIOIYCTUMO JUISI HU3KOPACTIOIOKEHHBIX YYaCTKOB. B 3THX yCIIOBHSX BOZOIPOBOAHYIO CETh pa30MBAIOT Ha
30HBI, B KX/10H U3 KOTOPBIX MOJAEPKUBACTCS TPeOyeMblil Hallop ¢ MOMOIIBI0 HACOCOB U HAITOPHBIX
pe3epByapoB. CaMoCTOATENbHBIE TOJIMBOYHBIE BOIOIIPOBOIBI YCTPAaUBaIOT Ype3BbIYaiiHO penko. Kak
MPaBUJIO, UX (PYHKIMIO BHIIOIHSIOT X035 CTBEHHO-ITUTHEBbIE BOJOTIPOBO/IBI MIIM TIPOU3BOACTBEHHBIC —
NIPU HAJIMYMU PAa3pEIICHUs] CAHUTAPHBIX OPTraHOB.

B 3aeucumocmu om cnoco60é mpancnopmupo8anus 600bl CUCHIEMbL 6000CHADIHCEHUS
noopasoenawomca Ha HanopHule u d6eznanopnsvie. Hanopnvie — amo cucmemul, mpyoonpoeoost
Komopuix padomarom noanvim ceuenuem. Tpancnopmupoeanue 6006l O HUM OCYULECMEIACMCA KAK
Ha-cocamu (HaznemamebHvle mpyoonpoeoont). Tpyoonpoeoosl, no KOMOPLIM MPAHCHROPMUDPYEMCA 600a
3a cuem pA3HUUbL OMMEMKU YPOGHA 600bl 8 UCHIOUHUKE U PACYEHIHOI Nbe30MEeMPUYECKOU OMMEMKU 8
Mecme 60000moopa, Ha3vbl8AIOMCA 2PACGUMAUUOHHBIMU HANOPHLIMU, UIU CAMOMEUHO HANOPHBIMU.
be3nanopHbie TPYOONIPOBOAbI (TPABUTALMOHHbIE CAMOTEYHbIE) PA00TAIOT HEMOJIHbIM Ce4eHNEeM.
Bo03M0XXHOCTH X MPUMEHEHHSI 3ABUCUT OT PA3HUII 0TMETOK HAYAJIbHOW M KOHEYHOI TOYeK MyTH
MOa4Yu BOJbI, pejibeda MeCTHOCTH 1O NMYTH NMOAAYH, paccTosiHus mogaun. O0/1acTh NPU-MeHEeHUs
ITHX CHCTeM 0o0Jiee OrpaHUYeHA, YeM HANIOPHBIX CHCTEM.

B 3aeucumocmu om euoa ucmounuka 6000CHaAOHCEHUS CUCHEMBL ROOPA30ENAIOMCA HA 6000NPOBOObL,
3aduparouiue 600y U3 NOGEPXHOCHIHBIX UCHOYHUKOG (DeK, 03ep, 6000XPAHUIULY U MOpell), A MAaKice Ha
6000NP060ObL, 3a0uparouiue 600y U3 NOO3EMHBIX UCHOYHUKOE (ApME3UAHCKUX U POOHUK06bIX). bvieatom
CMeuanHble cCucmemsl, npedycmampuesaroujue 3a00p 600bl KAK U3 NOBEPXHOCHIHBIX, MAK U U3
NO03eMHbBIX UCHIOYHUKOG.

CxeMbI 1 OCHOBHBIE 3JIEMEHTHI BOAOCHAOKEHUS

Cxema BOIOCHAOXKEHHSI TOPOJIOB U HACEIICHHBIX ITyHKTOB OMPEACIIIeTCS BUIOM UCTOYHHUKA BOITOCHAOKEHMS,
Ka4eCTBOM BOJIbI B HEM, pelbe()OM MECTHOCTH, PEKUMOM BogonoTpebaeHus. B ob1meM cirydae cucrtema
BOJOCHAOXeHUs (puc.]) BKIIIOYAET CIEIYIOIIUE COOPY KEHUS:

B0103a00pHbIe coopy:keHMsI 1. B 3aBUCHMOCTH OT XapaKTepa HCTOYHUKA BOTOCHAOKEeHU S
COOpPY:KeHMs JI PUeMAa BObI MOTYT ObITh pa3auYHbIMU. [Ipy OTKPBITHIX HCTOYHHUKAX (pHC. 2, a)
3a00p BOABI OCyLIECTB/sIeTCSl 0eperoBLIMU M PYCJI0BBIMHM BOAONIPHEMHHUKAMH, HMEIOLIUMH
pa3-Ho0Opa3Hble KOHCTPYKUMHU. 3a00p MOA3eMHBIX BOJ (puc. 2, 0) ocyliecTBIAsIeTCS IIyTeM YCTPOHCTBA
PA3JIMYHOIO0 PO/a KOJIOALEB, CKBAKHH, IO13¢MHBbIX BOA0OCOOPHBIX rajepei u T.IL.;

COOpY KEeHHS ISl OAbEeMA M MePeKa4YKH BOIbl — HACOCHBbIE cTaHIUM. B 001mem ciayyae, koraa Boga
U3 HCTOYHHMKA MOJABEPraercs 04MCTKEe, OHA NEePEKAYMBAECTCH HA OYUCTHBIE COOPY/KEHUsSI HACOCHOM
crannuei I moagbema 2, a mocjie O4YUCTKH MOAAETCH MOTPeOUTEAM HACOCHO cTtannuei II mogbema 5;
COOPY KeHMs JAJIsl OYUCTKH BOAbI 3, HE00X0AMMBbIe JJIf1 T0BeIeHUsI MCXOHOT0 Ka4eCcTBA BOABI /10
TpeOOBaHN i, NPeAbSBJIsIEMbIX K Heil MOTpeOuTeNAMH;

cOopHBbIe pe3epByaphl (pe3epByapbl YHCTOM BOAbI) 4, HEOOXOANMMbIE ISl CIVIA’KMBAHUS
HEePAaBHOMEPHOCTH peskuMa padoTsl HacocHbIX cTanumii I u Il mogbema u Xxpanenust
NMPOTUBOIOKAPHBIX U ABAPUIIHBIX 00bEMOB BO/IbI;

COOpY:KeHHs VI TPAHCIIOPTHPOBAHMS BOJbI K MeCTaM ee pacnpe/ejieHUusi — BoA0BOAbI 6. OHu
NMPeACTABJISIOT CO00i JIUHUHU TPYO WM KAHAJIOB, 110 KOTOPBLIM BOJA MOJA€TCS K rOPOAy WU
NPOMbIILIEHHOMY NpeAnpuaTuHio. Ilpyu 3HauuTeIbHOI yIaJ€eHHOCTH HCTOYHNKA BOJTOCHAOKEHHS OT
NoTpeduTes sl BOAOBOABI MOTYT HMETh NPOTSIKEHHOCTb, M3MEPAEMYIO0 1eCATKAMM U COTHAMH
KHJIOMETPOB;
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COOpY KeHUs JJIsl pacnpeieieHls BOAbI 10 TEPPUTOPUM 00BEKTA U Pa3IavyHu ee MOTPeOUuTe sIM —
BOJAONPOBoAHAs ceThb 8. CeTb— 3TO cucTeMa TPYOONPOBOAOB, YJI0KEHHBIX MO YJIMIAM U MOJAAI0IINX
BOJY K OT/eJIbHBIM IOMaM U NPeINnpUusTHIM;

COOpY:KeHHs Il XPaHEHHUs U AaKKYMYJIMPOBAHMS BOIbI — BOJOHANIOPHAs 0aliHA 7, KoTOpas
BBITOJIHSIET TY K€ POJib, YTO U pe3epByap YUCTOH BO/AbI, H3-32 HECOBNAJeHUS PA0OTHI HACOCHOM
crannuu I mogremMa u peskuma BogONOTpPeOIeHUS.

a) 6) j ol

|

16 7 13 :]
Se====0 o b=y 8
5 1
1 4 -
1

Puc.1. O6muii Bua cucTeMbl BOIOCHAOKEHHS C 32a00pOM BOJIBI U3 OTKPHITOTO UCTOYHHUKA (2) U C 3a00poM
mo/13eMHBIX Boj (0):

1— coopyxeHust BOm03ab0pHBIC; 2 U S— COOPYKESHHS JJIS MOAbEMa U MePEKAYKH BOJIBI; 3 — COOPYKCHUS
JUTsl OYMCTKHU BOJIBI; 4 — COOpHBIE pe3epByapbl; 6— BOIOBOJIBI; 7— BOJOHAMNOPHAs OaIrHs; 8—
BOJIOIIPOBOJIHAS CETh

MecTormnonokeHnue BOAOHATIOPHOM OalllHU BO MHOTOM OmpeenseTcs penbedom mectHocTH. Kak mpasuio,
OaIllHU YCTaHABIMBAIOT HAa BO3BHIIICHHBIX TOYKAX MECTHOCTH C I[ETbI0 YMEHBIIICHHS UX CTPOUTEIHHOM
ctoumocTH. [Ipu pacnionoxennu OalHy O cxeMe Ha puc.l,a cucTeMy Ha3bIBalOT CUCTEMOM
BOJIOCHAOXEHMsI ¢ OalllHel B HaYaie CeTH; IIPU PACIIONIOKEHUH TI0 cXeMe Ha puc. 1,6 — cuctemont
BOJIOCHAOXEHMsI ¢ KOHTppe3epByapoM. [Ipu Hanmuuuu BOIM3M 00bEKTa BOJOCHAOKECHHS 3HAYUTEILHBIX
BO3BBIIIICHHBIX MECT BMECTO BOJIOHAMOPHBIX OAIlleH yCTPanBalOT Ha3eMHbIE (TIO3EMHBIC) HATIOPHBIS
pe3epByapsl.

[IpencraBieHHast cxeMa BOJOCHAOKESHHSI MOJKET OBITh 3HAUUTENIBHO YITPOIIEHA, €CITU Ka4eCTBO BOJBI B
HCTOYHHUKE COOTBETCTBYET TpeOyemMoMy. Torma OuucTHbIE COOPYKEHHUS 3, a 9acTO U CBA3aHHBIE C HUMU
pe3epByapsl 4 1 HacocHas ctaHius Il mogbema 5 MOTyT OTCYTCTBOBaTh. Takasi cxema 3a4acTylo BO3MOXHA
MIPU UCIIOJIb30BAHUM APTE3UAHCKUX BOJI, UMEIOIIUX BHICOKME CAHUTAPHO-TUTHEHNYECKHE KauecTBa. [Ipu
PacToI0KEHUN UCTOYHHUKA BOJIOCHAOKEHUS BBIIIIE OTMETOK CHA0XKaeMOU BOION TeppHuTOpUu (HArpumep,
TOpPHOE 03ep0, TOPHBIE KITFOYH) CO3/IAETCsl BO3MOXKHOCTD MOJIaBaTh BOAY MOTPEOUTEISIM caMOTeKoM. B aTom
Clly4ae OTMaJaeT HeOOXOMMMOCTh YCTPOUCTBA HACOCHBIX CTAaHINI. BO3MOXKHBI TaKkKe CIIy4al OTKasa OT
yCTPOICTBA BOIOHAIIOPHBIX OAIlIeH.

Takum obpazom, 00a3amenvHLIMU IJ1IEMEHMAMU JTH0O0 CUCMEMbL 6000CHADIHCEHUA AGIAIOMCA
60003a00pHbLE COOPYHCEHUA, 6000600bl U 8000NPOBOOHAA cemb. Paccmompennvie cxemol
6000CHADICEHUS, NOMUMO 8UOA UCMOYHUKOE U COCIABA COOPYHCEHUIl, OMIUYAIOMCA MAKMCE U YUCTIOM
UCMOYHUKOB 8000CHAD}CEH U, KOMOPBIX MOXMCEem Oblmb 06a uiu dosee.

Cxema 2pynnoeoit (paiionnoii) cucmemul 6000CHAOHCEHUA (PUC. 2) npUMEHUMA 0N ZPYRI OMOETbHBIX
NPOMBIULIICHHBIX NPEORPUAMUIL, ZDYNN KYPOPMHBIX NOCEIKO8 U NPEONRPUAMUIL PAOA PATIOHO08
CeNbCKOXO03AUCMBEHH020 npou3eoocmea 1. /[na cnuxcenusn 6blcOKUX 0ae1eHull 6 6000800ax 2,
ecineocmeue 001bUI0N UX RPOMAINCEHHOCIU, 6 OMOCTbHBIX Y31aAX CemU YCMAHAGIUEAIOM pe3epeyapul 3,
6 Komopule copacwvieaiom 600y. Booa uz smux pezepeyapos 3adoupaemcsa nacocnvimu cmanyuimu 4 u
nooaemcs 6 ROC1e0YIOUUIL YUACMOK 60008004, @ MAKIHCE K OJIUZIEHCAUUM ROMPEOUmMEAM.
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Puc. 2. PaiionHas cucreMa BOmoCHaOKEHUS:
|— npeanpusThe, NOCENOK U T.II.

2 — BOJOBOJ;

3 — pesepByap;

4— gacocHas CTaHIUA

HpI/IBCIICHHBIG CXCMbI BOI[OCHE[G)KCHI/ISI MOTYT OBITE MPUMCHCHBI KaK IJId HACCIICHHBIX ITYHKTOB, TaK U JJIS
MMPOMBIINIJICHHBIX TPOU3BOACTB. O,Z[HaKO CYHICCTBYIOT CUCTCMBI BOIIOCHa6)KeHI/ISI, MMpEAHAa3HAYCHHBIC TOJILKO
s npeanpustuii. BogocHabxeHue NpOMBIIIICHHBIX TPEANPUATHIA MOXKET ObITh OCYIIECTBICHO I10
PSMOTOYHOH, TOCIIEA0BATEIBHON 1 000POTHON CXeMaM.

Puc. 3. Cxembl IpON3BOICTBEHHOTO BOIOCHAOKEHHUS:
a— npamomounas, 6— obopomuasi;

1— Bom03ab0pHOE COOPYKEHUE;

2— CTaHLUA OYUCTKHU U NMEePEKAuKH BOJIbI;

3— NPOMBIILIEHHOE TPEANPUSITHUE;

4— oxXIaguTeIb;

5— HacoCHas CTaHLUs ropsiuei BOIbI;

6— HacocHasg CTaHIU OXJIAXKIECHHOM BOJLI.
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OCHOBHBIMU (paKTOpaMH, BIHSIOIIMMHI Ha BBIOOP CXEMBI TPOU3BOJICTBEHHOTO BOJOCHAOKEHUS, SIBIISIOTCS
ob1iee BogonoTpedieHne, HaTn4ue HICTOYHUKOB BOJIOCHA0KEHUS U UX MOIITHOCTh, PACCTOSIHUE OT
TUTOIIAIKH 3aBO/A 0 MCTOYHHMKA BOJOCHAOKEHUS, Pa3HOCTh I'€0/1e3U-Y€CKIX OTMETOK 3aBOACKOM IIOIMIAKU
Y YPOBHS BOZBI B UICTOYHHKE, YCIIOBHS OXPaHbI BOJOEMA OT 3arpsi3HEHHUI POU3BOJCTBEHHBIMU CTOUYHBIMHU
BOJIaMH.

[Tpu npssMoTOYHO# cxeme BogocHabxkeHus (puc. 3,a) Bona, 3adupaemMasi U3 UCTOYHUKA BOAOCHAOKEHUS,
MIOCJIE COOTBETCTBYIOIIEH OUMCTKH MOCTYNAET Ha TEXHOJOTHUECKUE HY Kbl IPEANPHUATHS, a 3aTEM, ITOCIIe
OYMCTKH, cOpPAChIBAETCS B BOJOEM HUXKE MO TEUYCHUIO OTHOCUTEIBHO 00BEKTa BOIOCHAOKEHHUS.
[TpsmMoTouyHast cxeMa BOIOCHAOKEHHSI SKOHOMUYECKH 11e1eCO00pa3Ha MPU MaJIbIX PACCTOSHUSAX OT
MCTOYHHUKA BOJIOCHAOKEHUS 10 3aBOJIA, a TAK)Ke MPU HE3HAYUTEIHHON pa3HOCTH OTMETOK YPOBHS BOJIBI B
MCTOYHUKE U TUIOIIAAKH 3aBosia. Kpome Toro, oHa MoXeT ObITh IPUMEHEHA MTPU TEXHOIOTMYECKUX
npolieccax, He JIOMyCKaIOIUX UCIIOIb30BaHUs 0OOPOTHOM BO/IBI U3-32 €€ 3arpsI3HEHHOCTH.

C yBennueHHeM pacCTOSHUS MEXK/y HCTOYHUKOM BOAOCHAOKEHUS M MTPOMBIIIJICHHO IJIOIIAIKOM, a TaKXkKe
Pa3HOCTH IreoJIe3NIECKUX OTMETOK, O0JIee MPEMOYTUTELHO MPUMEHEHHE 000POTHOM cxeMbl (puc. 3,6).
OHa CTaHOBUTCS €JMHCTBEHHO BO3MOXKHOW MPU MaJIbIX MOIIHOCTSAX MC-TOUYHUKA BOJOCHAOKEHUS U IPU
TEXHOJIOTHH, HE JIOIyCKAIOIIEH MPUMEHEHHs MPSIMOTOYHON U IOCIIEI0BAaTEIbHON CXeM U3-3a HaJTM4Uus B
oTpaboTaBIIel BoJie TOKCHYECKUX BEIIECTB, OUUCTKA OT KOTOPBIX 3aTPyIHEHA.

ITpu 000pOTHOM cXeMe Pe3KO YMEHbIIAeTcs 3a00p «CBEKEi» BOIBI M3 HCTOYHHUKA BOJOCHAOKEHUS: OH
COCTaBIISIET OKOJIO 3—35 % KOJIMUYECTBa BOJIbI, 3a0MPAEMOro U3 UCTOYHUKA MPH MPSIMOTOYHOM cXeMe
BoJocHaOeHHs. Kak nmpaBuiio, ominyreM OONbITMHCTBA OOOPOTHBIX CUCTEM SIBIISIOTCS YCTPOMCTBA st
OXJIQXKICHUS BOIBI (TPaIUpHU, MIPYAbI-0XJIaauTenu u ap.). [Ipu Heo6x0quMoCTH MOTYT OBITh
IIPEyCMOTPEHBI TAKXKE OUUCTHBIE COOPYKEHUS.

Cxema ¢ nocj1e10BaTe/IbHBIM HCIO0JIb30BAHUEM BO/Ibl, 3aHUMAIOIIAS IPOMEKYTOUHOE M0JI0KEeHHe
MesKAy PacCMOTPEHHBIMHM CXeMaMM, CTAHOBHUTCS 11e/1ec000pa3HOoii MPpU HeOOIbIINX PACCTOSTHUSX
MEKI1y leXaMHu, cOPachbIBAIMMH M HCNIOJIb3YIOINMH oTpadoTrasuryio Boay. Ilo 3Toii cxeme Boga
MOZKeT MOCTYNATh K CJeAyIoleMy MOTPedUTeI0 KaK Mocje 0O4YUCTKH M OXJIaKIeHHs, TAK U 0e3 HUX,
YTO onpeeasieTcsl TEXHOJIOrueil Mpou3BoACTBA.

Ta wnm nHas cxema BOJOCHA0KEHHS BEIOMPAETCS] HA OCHOBE TEXHUKO-I)KOHOMHUECKUX CPaBHEHUIN
BapHUaHTOB U COOMIONCHNUS YCIOBUI OX-PaHbl BOJOEMOB OT 3arpsi3HEHUH.

B nanpHeiimem npoMbIIIIECHHOCTh OyJIeT MEPEeXOaUTh Ha OECCTOUHYIO CXeMY BOJOCHA0KEHHUS, KOTOpast
MO3BOJISIET MCTIONIB30BATh B MPOU3BOICTBEHHOM BOIOCHAOKEHHH BCE CTOKH, COpachIBaeMble C TEPPUTOPUHU
3aBOJIOB, COKPATHUB JI0 MUHUMYyMa 3a00p BOJIbI M3 UCTOYHHKA BOOCHAOKEHHS, UCKITIOUUTD 3arpsi3HEHUE
BOJIOEMOB BpPEIHBIMU IPUMECSMH, U3BJICKATh TOJIE€3HBIC BELIECTBA U3 CTOUHBIX BOJ MPEATIPUATUH.
Hopmbi Bogonorpedienus. Pesxum padoThl COOpPYy:KeHHIA.

PaccMoTpenHbIe cxeMbl BOOCHAOXKEHUS OMPEENSIOT JIUIIb COCTAaB COOPYKEHUN U B3aUMHOE MX
pacnoioKeHue.

[TapameTpsl 2I€MEHTOB CUCTEMbI BOOCHA0KEHUS HAXOASATCS B COOTBETCTBUU C KOJIMUECTBOM I10/1aBaeMOit
BOJIbI U C HAMEUEHHBIM IS HUX PEXUMOM paboThl. O6I11ee KOJTUYECTBO BOJIbI, KOTOPOE JTOJIKHO OBITH
MOJJAaHO MOTPEOUTENSAM, OIIPENIEISIETCS] B COOTBETCTBUH C ICUCTBYIOIIN-MHU Ha pacCMaTpUBaeMblii IEPUOJT
HOpMaMH, OCHOBaHHBIMHU Ha aHaiu3e (aKTUYeCKON pabOThI CYIIECTBYIOUINX CUCTEM.

OO0t pacxo BOJbI HAa HYXbl HACEJIEHUS IPOMOPIMOHAICH YHUCTY KHUTeNel B HACEIEHHOM MyHKTE, JUIs
KOTOPOTO CTPOUTCS CUCTEMA BOJAOCHAOKEHUS, a TAK)KE PACXOLy BOABI Ha XO3SIIICTBEHHO-MIUTHEBBIC HYXbI,
MPUXOASIIEMYCS Ha OTHOTO KUTEJIA, T.€. HOpMe BOJONOTPEOICHUSI.

Hopwma Bogonotpe0ieHus 3aBUCHT OT XapaKTepa CAaHUTAPHO-TEXHUYECKOTO 000pyI0BaHHS 30aHUN U
MECTHBIX KJIMMAaTHUECKUX ycIIOBHA. OHA yUUTHIBACT PAcXO/l BOAbI HAa XO35IiICTBEHHO-TTUTHEBbIE U OBITOBBIC
HYX/IbI B )KHJIBIX M OOIIIECTBEHHBIX 3/IaHHIX, 32 UCKIIOUEHHEM PacXo/ia BOJIbI B JOMAX OT/bIXa, CAHATOPHSIX
U JIETCKUX 03/10pPOBUTEIIBHBIX Jarepsx.

B nacrosiee Bpems aeiictByromum CHull npegycMoTpens! creayonme pacieTHbie CPEAHECY TOUHbIE
pacxo/ipl Ha XO3AHCTBEHHO-TIUTHEBBIC HYK/IbI HA OTHOTO >kuTess (Tadi. 1).

Jlnst palilOHOB 3aCTPOUKHU 3[aHUSMH, B KOTOPBIX BOJIOTIOJIb30BaHUE OCYILECTBIIECTCS 3 BOAOPA300OPHBIX
KOJIOHOK, CpeHEeCyTOuHas (3a o)) HopMa BOJIOTIOTPEOICHUS Ha OMHOTO KuTels npuHumaercs 30—350
T/CyT.
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Br160p HOpMBI BOTOMIOTpeOIeHNS B YKa3aHHBIX MANa30HaX MPOU3BOJUTCS C YIETOM
MPUPOAHO-KIMMATHYECKHUX YCIOBHUI, MOITHOCTH HCTOYHHUKA BOJJOCHAOXKEHHUS, 3TAKHOCTH 3aCTPONKH,
YKJIaJa )KM3HU HACEJICHUsS U JPYTUX MECTHBIX YCIOBUM.

Tadoauua 1. Hopmbl X0351iiCTBEHHO-NIUTHEBOT0 NMOTPe0JIeHUs BOAbI

Crenenp 61aroycTpoiicTBa paifOHOB JKUIIOH 3aCTPONKH

HopMbI X0351iICTBEHHO-IUTHEBOTO BOJOCHAOKEHNSI HACEICHHBIX TyHKTOB HA OHOTO >KUTENS
CpeIHeCyTOUYHBIE (3a TO1), JI/CYT

3acTpoiika 31aHUAMU, 000PYIOBaHHBIMHU BHYTPEHHUM BOJIOTIPOBOJIOM U KaHaJIM3alKel, 6e3 BaHH
125-160

To ke, ¢ BAHHaMU U MECTHBIMU BOJIOHArpeBaTeIsIMU

160-230

To xe, ¢ HEHTpaTN30BaHHBIM TOPAYUM BOJOCHAOKEHUEM

230-350

Jlnia onpenenenust o0OIIEro pacxoaa Bo/Ibl B HACEJIEHHOM ITYHKTE Ha XO35HCTBEHHO-MTUTHEBBIE HYK/IbI
HE00XOIMMO JIOTIOJIHUTENBHO YYUTHI-BAaTh PACXOJ0BaHKE BOJBI pabOUMMHU B IEPUOJT UX MPEObIBAaHUS HA
MPOU3BOJICTBE: B II€XaX CO 3HAYUTEIbHBIM TEIUIOBBIJICICHHEM — 45 JI, @ B OCTaJbHbBIX IIeXxax — 25 1 Ha
Ka)xa0ro paboyero B cMeHy. [lomMrmMo 3TOro, Ha MPOM3BOACTBAX, CBI3aHHBIX C HEOOXOUMOCTHIO MPUHATHUS
nyiia, TOJKEeH OBbITh MPEeTyCMOTPEH pacxoa Boabl u3 pacuera 500 /4 Ha OIHY IYIIEBYIO CETKY B TEUECHUE
45 mMuH.

Ecnu Ha 61aroycTpoiicTBO TEPPUTOPHH HACEICHHBIX MyHKTOB U MPOMBIIUICHHBIX MPEINPHUITHI (TIOJUBKA U
MOI1Ka MOKPBITUH IPOE310B U IJIOLIAACH, TOJUBKA 3€JI€HBIX HACAKICHHM, FTA30HOB U IIBETHUKOB)
MCIIONB3YETCS BO/IA U3 IIEHTPAIM30BAHHOM CUCTEMBI BOIOCHAOXKEHHSI, TO HEOOXOTUM €€ YUeT B
COOTBETCTBHUH CO CIICAYIOIIUMU JaHHBIMH (Ta0I. 2).

Ywuciio oJIMBOK B CYTKH NPUHUMACTCA B 3aBUCUMOCTHU OT MCCTHBIX KIIMMATUYCCKUX YCHOBHP'I.

IToTped/ieHne BOIbI HA MPOU3BOIACTBEHHbIE HYK/IbI 3AaBUCHT OT XapaKkTepa u 00beMa NPOU3BOACTBA, a
TaK:Ke TeXHOJIOTMH MPOU3BOACTBA. PazinuHble NPOU3BOACTBEHHbIE NOTPeONTEIN NPEAbIBJISIOT
pa3jJMYHbIe TPeOOBaHUA K KauecTBY BOAbl. Pacxoabl BoAbl Ha HY Kbl IPOU3BOACTBA OI-peAesIOTCS
HA OCHOBAHUM TEXHOJOTHYeCKUX pacueToB. OHM MOTYT ObITh TaK:Ke NPHOJIMKEHHO oNpe/iesieHbl 110
YKPYIHEHHBIM ylAeJIbHBIM HOPMaM PacX0o0BAHMS BOJbI HA €IUHUILY NPOAYKIMH B PA3JIHYHBIX
0TpacjsX MPOMBIIIJIEHHOCTH. DTH HOPMBI ONPeeISIIOTCS HA OCHOBAHUM ONBITA IKCILTYaTAllUM U
TeXHOJIOTHYECKHX PacyeToB.

Tadoauua 2. HopMmbl pacxogoBaHus BOAbI HA MOJUB TEPPUTOPUHA
H

a3HA4YCHUE BOJBI

Nsmepurens

Hopwma pacxona, 1/m2

Mexanu3upoBaHHasi MOMKa yCOBEPLIEHCTBOBAHHBIX IIOKPBITUH IIPOE3/I0B U IJIOIAAeH

1 morika

1,2-1,5

MexaHnu3upOoBaHHas MOJMBKA yCOBEPIIEHCTBOBAHHBIX MIOKPBITHN IIPOE310B U ILIOMAACH
1 monuBka

0,3-0,4

ITonuBKa BpyuHyI0 (U3 pyKaBOB) yCOBEPIIEHCTBOBAHHBIX IOKPBITUI TPOTYapOB U IPOE30B
To xe
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0,4-0,5

[TonuBKa TOPOJICKUX 3€JIEHBIX HACAKICHUN

«

3-4

ITonmuBKa Ta30HOB U IIBETHUKOB

«

4-6

PacxogoBanue Bobl HA HYKAbI M0KAPOTYLIEHUsI ONpe/iesisieTcsl B COOTBETCTBUM C HOPMaMH,
YCTAHABJIMBAEeMbIMU HA OCHOBAHHMH ONbITA TYLIEHHUS MOKAPoOB (Ta0dJ1.3).

Pacxom BombI 7151 TOKapOTYIICHUST Ha TPOMBIIIJICHHBIX TPEANPHITUSX OTPEACISICTCS B 3aBUCHMOCTH OT
XapakTepa MPOU3BOJICTBA M CTETICHH OTHECTOMKOCTH MPOU3BOACTBEHHBIX 3/1aHul (Ta0II. 4).

Tadoauua 3. Hopmbl pacxonoBaHusi BOAbI HA MOKAPOTYLIEHHE B HACEJEHHBIX MYHKTAX
Hucno xuTeneil B HACEJIEHHOM ITyHKTE, ThIC. YE.
PacueTHO€ 4nCII0 OAHOBPEMEHHBIX MOXKAPOB
Pacxox Bozbl, JI/C Ha OJUH MOXKap HE3aBUCHMO OT OTHECTOMKOCTH 3/1aHUH MTPH BBICOTE 3aCTPONKHU
JI0 JIByX 3TaK€H BKIIFOUUTEIBHO

TpH dTaxka u Ooiee

5

1

10

10

10

1

10

15

25

2

10

15

50

2

20

25

100

25
35
200

40
300

55
400

70
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500

80
600

85
700

90
800

95
1000

100
2000
4
100
Ta6auna 4. Hopmbl pacxonoBaHus BOAbI HA MOKAPOTYILIEHHE NPEeANPUATHI NPU IINPHUHE
NPOU3BOACTBEHHBIX 31aHUMH 10 60 M
CreleHb OrHeCTONKOCTH 3IaHUN
Kareropus npousBoactsa
I10 TIOKapPHOU OIIaCHOCTH
Pacxon Bojibl, J1/C Ha OMH TIOXKAp MPHU BBICOTE 3aCTPOUKH
10 3
3-5
5-20
20-50
50-200
200-400
oomee 400
Iull
LA
10
10
10
10
15
20
25
A b,B
10
10
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15
20
30
35
40
III

LA

IVuV

Tadoauua 5. PacyeTHoe 4MCJI0 OTHOBPEMEHHBIX MOKAPOB
[Inomane npeanpusTus, ra
Yucno xuteneil B HACEJIEHHOM ITyHKTE, ThIC. Yel.
Uucno oMHOBPEMEHHBIX MOXKAPOB
Menee 150
Ho 10
1 %
Ot 10 o 25
2**
bonee 150
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Menee 25

2*

* Ha mpeAnpusiTUN WK B HACEIIGHHOM ITyHKTE — 10 HAHOOIBIIEMY PACcXOy.

** OauH Ha MPEeNNPUITUH U OJUH B HACEJICHHOM ITYHKTE.

PacueTHOe 4nCII0 OTHOBPEMEHHBIX TOKAPOB 11 00bEAMHEHHOTO MPOTHUBOIIOKAPHOTO BOAOIPOBOAA
HACEJIEHHOTO MYHKTa ¥ MPOMBIIIJIEHHOTO MPEAIPUATHS WIH CEJIbCKOX03I1CTBEHHOTO MPOU3BOACTBEHHOTO
KOMILJIEKCA, PACIIOJIOKEHHBIX BHE HACEJIEHHOTO MYHKTa, MPUHUMAETCS B 3aBUCUMOCTH OT ILJIOLIA/IH,
3aHUMAeMOM NMpeanpusTHEM, U YUCIIA )KUTeNel B HaceJeHHOM myHKTe (Tadm. I1.5).

[Ipu HECKOJIBKUX MPOMBIIIIIEHHBIX MPEANPUATUSIX U OJJHOM HACEJIIEH-HOM IYHKTE PacyeTHOE YUCIIO
OJHOBPEMEHHBIX MOKAPOB PUHUMAIOT B Ka)KJIOM OTJIEIBHOM Cllydae IO COINIACOBAHMIO C OpraHaMu
I'ocynapceT-BEHHOTO IOXKapHOTO HAA30pa.

PacuetHast mpoIoIKUTENLHOCTD TYLIEHUS TIO’Kapa NpuHUMaeTcs 3 4. PacueTHbli pacxos Ha
MOXKapoTyLIEeHHE JOJHKEH OBITh 00ecieueH IpU HauOOoJIbIIEM PACX0/ie Ha IPYTHe HYXIbI.
MaxkcumanbHbIN CPOK BOCCTAHOBJICHHSI HEIPUKOCHOBEHHOTO MPOTUBOMOKAPHOTO PACcX0/1a, XPaHSIIETOCs B
pe3epByapax, COCTaBsieT 1— 3 CyT B 3aBUCHMOCTH OT KaTEerOpPHH 0OBEKTa IO MOKapHOK OTTaCHOCTH.

Ha ocHoBaHuU JaHHBIX 0 HOPMax BOAOMOTPEOICHUS, CBEICHUI O PACUETHOM UHUCIIE KUTEJIeH U
MOTPEOHOCTHU B BOJIE MPOMBIIIIEHHBIX NPEANPUATHH, 3a0UpaIOLINX BOY U3 TOPOJCKOTO BOJOIPOBO/A,
MOKET OBbITh OIPEIEIIEHO MOJTHOE CPEIHEE PACUETHOE KOJMYECTBO BOJIbI, KOTOPOE JOJKHO OBITH MOJAHO
ropojay B T€YEHHE CYTOK.

PacuetHble 06beMbl BOTONOTPEOICHHSI IPOMBIIITIEHHBIX OOBEKTOB OIPENESIOTCS Ha OCHOBAHUU
TEXHOJIOTMYECKHUX PACUETOB.

Cucrema BogocHa0XEHUS JOKHA YIOBIETBOPSTH MOTPEOHOCTH HACEIEHHSI B BOJIE B JIIOOBIE CYTKH, B TOM
YHUCJIe B CYTKH HAHOObIIEero (MaKCUMaJIBHOTO) BOIOTIOTPEOJICHHUS.

g, 7% 585
a 2
417 7 -
4 b —— T —— S — R e D e SE— — —
2

g 2 4 6 &8 10 12 14 16 78 20 22 2%
YACHI CYTOK

Puc. 4. Crynenuartsrii rpaduk BOAOIIOTPEOICHUS 1 TIOJIa9H BOIBI

MaxkcuMaIbHBIN CYTOYHBIN PacXo ABJIAETCH OCHOBHBIM PAaCYE€THBIM PacX010M, HA KOTOPBIi 10/ZKHA
OBITH paccYUTaHA CHCTeMA BOAOCHAOKeHHs. OTHAKO cJielyeT IOMHHUTBD, YTO NOTpedieHne BOAbI B
Te4eHHe CYTOK TaKxke HepaBHOMepHO. CTeneHb HEPABHOMEPHOCTH PACX0A0BAHUS BOJAbI 3ABHCUT OT
YHCJIa JKUTeJeH B HACeJIeHHOM MYHKTe, a TaKKe 0T 0/1aroycTpoiicTBa 31aHuil, yCJI0BHIl padoThI
NpeINnpUATHIA U IPYTUX MECTHBIX YCJIOBHM
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Heh

Puc. 5. Cxema mmomauu BOIBI B 3MaHHE

Pexum BoponoTpebaeHus B TEYEHHE CYTOK ONpeAeNsieTcs o pe3ynbTraTaM HaOlIoAeHHH 3a JeHCTBYIOLIIUMU
cucteMaMu BoiocHaOxkeHusi. OHU MOTYT OBITh MIPEJCTABICHBI B TAOIMYHOM, HHTETPaIbHOM,
aHaJTUTUYEeCKOM niu rpadudueckort popme. Ha puc.4 npuBeneH npumep cTyneH4yaroro rpaduka
Bononiorpednenus. [1o ocu opanHat 3Toro rpaduka OTI0KEHBI 3HAYEHUS YaCOBOTO pacxoja BOAbI B
MPOLIEHTaX CyTOYHOTO Pacxo/a.

HepaBHoMepHOCTH BOIONOTPEOICHNS HA IPOMBIIUIEHHBIX IPEANPUATHAX 3aBUCUT OT TEXHOJIOTUU
MIPOU3BOJICTBA.

BonpmmHCTBO moTpebuTeNei momy4yaeT BOy Ha HEKOTOPOH BBICOTE HaJl MOBEPXHOCTHIO 3eMIIH (pHC. 5).
Oto TpeOyeT co3/1aHus B CETH B MECTE NMPUCOECTUHEHHSI BBOJA HAIIOPA, JOCTATOYHOTO JIJIs TOAbEMa BOJIbI Ha
3aJJaHHYIO BBICOTY, HOCSIIIET0 Ha3BaHUe cBOOOaHOTO Haropa H :

Jnist mpeiBapuTEeNbHBIX PacueTOB CBOOOHBII HANIOP MPH OJHOSTAXKHOM 3aCTpOKe MPUHUMAIOT paBHbIM 10
M, a Ipy OOJIBIIEH ATAKHOCTU MPUOABIISIOT MO 4 M Ha KaXKAbIH 3TaxX. Ha MpOMBIIIIICHHBIX TPEATPUATUAIX
CBOOOHBII HAOp OMpeNesIeTCss TEXHOIOTUIECKUM IIPOLECCOM.

[Ipu oTOope BOzbI U3 CUCTEMBI TOPOJCKOTO BOJOCHAOKEHHUS HA HYX/IbI OXKAPOTYIIEHUS JOITYCKAeTCs
CHIDKEHHE cBoOogHOTrO Hamopa 10 10 M B Toukax cetu, HanOosiee HeOIaronpusITHO PACTIONIOKEHHBIX B
OTHOIIICHUH HAmopoB (HauOoJiee ynaleHHbIE U BEICOKOPACTIONOKEHHBIE).

[Ipu ycTpoiicTBe Ha MPOMBIIIIEHHBIX NPEAIPUATUSAX CHEIIUATbHBIX TPOTUBOIOKAPHBIX BOAOIIPOBOIOB
BBICOKOTO JIaBJICHUS TPeOyeMblii CBOOOIHBIN HAMOP OJKEH OBITh JOCTATOYHBIM /ISl CO3/IaHUS CTPYH BOIBI
IIPU HETIOCPEJCTBEHHOM €€ 3a00pe U3 MOXKAPHBIX THAPAHTOB.

3Hast peXUM BOAONOTPEOICHHS], MOKHO YCTAaHOBUTH PEXXHUM IMOJIAuU BOJBI U PEKUM paOOThI OTIAETbHBIX
coopykeHui. Pexxum paboTel HacocHo# cTaniuu I mogbema MOXeT ObITh pABHOMEPHBIM WIIH 110
cTyneH4yaroMy rpaduxy. [Ipu paBHOMEpHOM pekruMe HacoChl pabOTalOT PABHOMEPHO B TEUEHHE CYTOK,
rmojiaBasi cpeHuM yacoBoi pacxoy (iuaus 1 Ha puc. 4). [Ipu ctyneHdaroit paboTe BO3MOKHBI J1BA CITyvas:
MEepBBIN peIycMaTpPUBAET MOauy BOJBI HACOCAMHU B MTOJTHOM COOTBETCTBUU C Ipa(HUKOM BOAOMIOTPEOICHUS
(yuHMs 2 Ha puc. 4), ¥ TOTAa HEOOXOIUMOCTh B BOJOHAIIOPHOM OarrHe oTnagaet. Bo BTopom ciydae
HACOCHI, YCTAaHOBJIEHHBIE Ha CTaHIIMH, B YaChl MAKCUMAJILHOTO BOAOMOTPEOICHHS MOAAI0T MEHBIIIEe 110
CPaBHEHHUIO ¢ TpeOyeMbIM KOJIMYECTBO BOJIbI, @ B YaChl MUHMMAJILHOTO BOJONOTPEOICHHSI HECKOJIBKO
Oonpmmii pacxon. HecoBnageHue B OTAeNbHBIC YaChl KOJIMYECTB BOJIBI, IOABAEMON HACOCHOU CTAHIIMEH U
3a0upaeMom KUTEISIMU, KOMIIEHCUPYETCsl pab0TOMH BOIOHATIOPHOM OAIlTHHU.

J5ig peryaupoBaHusl HEpaBHOMEPHOCTH pabOThl HACOCHBIX CTAHIIMI KpOME BOJOHAMOPHBIX OallleH B
CUCTEMax BOJOCHAOKEHHUS MOTYT UCIIOJIb30BaThCS U IPYTHE COOPYKEHUSI — KOHTPPE3EPByaphl, y3JIbl
peryaupoBaHusl.

Hacocnas crannus [ nogsema, kak mpaBuio, padoraet paBHOMEpHO. B 3TOM ciydae nomydarorcs
HaWMEHBbIIIAsi MOLTHOCTh HACOCHOM CTaHIIMU U HAUMEHBIIUE pa3Mephl HETIOCPEACTBEHHO CBSI3AHHBIX C HEM
BOJIOIIPUEMHBIX | U OYMCTHBIX 3 COOPYKEHUII.

Jlnig yBenuyeHus MoAa4y BOJIbI B TOPOJ] BO BpeMs Mokapa Ha cTaHuuu Il moabema BKIIOUaroTcst
crelHalibHbIe MOJKapHble HACOCHI B IOMOJHEHHE K OOBIYHO PabOTaIOMIUM UM BMECTO HHX.
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Tema 5. UH:keHepHOe 000pyA0BaHHE TEPPUTOPHIi NOCETCHU I
Pedepar

. .KoncTpykimuu npucoequueHns OTBETBICHUN K MarucTpajibHOMY Ta30MpOBOY.
. UcnipiTanue u ciada Hapy>KHBIX Ta30BbIX CETEH.

. Cunossle TpaHchopMaTopsl.

. Kimaccudukanus cereii.

1
2
3
4
5. Cxembl HapyKHbIX (BHYTPUKBAPTAJIbHBIX) TUTAOIIMX JIMHUM.
6. TunoBble KOMIUIEKCHBIE CXEMBI PACIIPEIEICHUS IEKTPOIHEPTUH B KHUIIbIX 31aHUSIX.
7. OcoOeHHOCTH ANMEKTPOCHAOKESHHSI OOIIIECTBEHHBIX 3JaHHH.

8. Pasmenienne TpaHcpopMaTOPHBIX MOICTAHIIHA.

9. Cxembl BBOTHO-paCIPEAEIINTENBHBIX YCTPONCTB.

1

0. l'oponckue snexkrpuyeckue ceT. [ padhuku Harpy3ox.

IIpaBU/IbHBIEC OTBETHI:
TeKCT HEe MeHee 10 cTpaHuIl

TectupoBanue

1. Ha ocHOBe KakHMX JOKYMEHTOB IPOEKTUPYIOT KaHAIU3AIHI0 OObEKTOB:

A. cxema pa3BUTHsI OTPACIEl HAPOJHOTO XO35ANCTBA

b. reHepanbHbIi MJIaH TPOMBILIJIEHHOTO y3J1a

B. tepputopuanbHas cxeMa KOMIUIEKCHOTO UCIIOIb30BaHUS U OXPaHbl BOJ

I'. Ha OcHOBE BCeX MEPEUYHCIECHHBIX TOKYMEHTOB

2. Kak mpaBuiio, mpoeKThl KaHAM3alUU Pa3padaThIBAlOT OJHOBPEMEHHO C IPOEKTAMU
A. BomonotpeOIeHus

b. snexkrpocHabxenus

B. TernocnabxxeHust

I". ra3ocHaGxeHus

3. I'me, kKaKk mpaBWIIoO, pa3MeNIaloT COOPYKEHHUS TOKIECBOM U MPOMBIIUICHHON KaHAJIM3alNU
A. 3a penenamMu HaCEJIEHHBIX TyHKTOB

b. Ha TeppUTOpUY NPOMBIIIEHHBIX NPEATPUATHIA

B. B uepte cenuTeOHOM 30HBI

I'. B HEOCpeACTBEHHOM OJIM30CTH C BOIHBIM 00BEKTOM

4. JIns 4ero UCToab3y0TCS KOHTPOIbHBIE KOJTOAIbI KAaHAIU3AUU

A. 1715 IPOMBIBKM CHUCTEMbI KaHAIN3aluN

b. nns nprema MMBHEBBIX CTOYHBIX BOJL

B. n1st or6opa nmpo6 cTouHBIX BOA

I'. nu1st mepeKpbITUS CUCTEMBI KaHATU3aI[uN

5. YTo OTHOCHTCSI K yCTPOKCTBAM JIs 3aMepa pacxoja cOpachIBa€MbIX CTOUHBIX BOJ (YKa)KHUTE HE MEHee 2-X
OTBETOB)

A. nmmaap CeMeHoBa
b. Tpy6a Bentypu

B. notox ITapmans

I'. emrocts Xayca

6. [Ipu pa3zpaboTke cxeM TeIIOCHAOKEHUS pACYETHBIC TEIJIOBBIC HArPY3KH ISl CYIIIECTBYIOIICH 3aCTPONKHU
HACEJICHHBIX MTyHKTOB U ACHCTBYIOMIUX MPOMBIIICHHBIX IPEANPUATUN ONPEAEISIOTCS:

A. 0 IpOeKTaM ¢ YTOYHEHHEM IO (aKTUUECKUM TEIJIOBBIM Harpy3kam
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b. o nmpoekTram ¢ yTO4HEHHEM I10 PACUETHBIM TEIUIOBBIM Harpy3Kam
B. o npoexram ¢ yTOYHEHHEM 10 YKPYITHEHHBIM TEIUIOBBIM HAarpy3KaM
I'. mo GakTUYECKUM TEIUIOBBIM Harpy3KaM, paCCUUTAHHBIM MO YKPYITHEHHBIM OKa3aTesiM

7. I1pu pa3zpaboTke cxeM TeII0CHA0KEHUS! pacUeTHbIE TEIJIOBbIE HATPY3KH JIJIsi HAMEYAEMBbIX K 3aCTpPONKe
KHUIBIX PaiOHOB OIPEENISIIOTCS:

A. 0 YKpyIIHEHHBIM HOpMaM Pa3BUTHsI OCHOBHOTO ITPOU3BO/ICTBA
b. o npoexram ¢ yTouHeHHeM 10 (JaKTUUYECKUM TETIOBBIM Harpy3Kam

B. 1o ynenbHbBIM TETIOBBIM XapaKTEPUCTUKAM 3aHUI U COOPYKEHHM COTNIACHO reHepabHbIM IIaHaM
3aCTPOMKH pailOHOB HACEJIEHHOTO IMyHKTa

I'. mo hakTHUECKUM TEIIOBBIM HArpy3KaM, paCCUUTAaHHBIM MO YKPYITHEHHBIM MTOKa3aTeNsIM
8. TemioBble CETH MOAPA3ACIAIOTCS Ha!

A. OCHOBHBIE, paclpeieTuTeNbHbIe, KBapTaIbHbIC

b. MmarucrpanbHble, pacpeIeIuTeNbHbIC, KBAPTAIBHbIE

B. maructpanbsHble, pacripeeuTeIbHbIE, PAlOHHBIE

I'. MarucTpasbHble, TPAaH3UTHBIE, KBAPTAJIbHBIC

9. Kakne 00BbeKTHI IO HaJICKHOCTH TEIUIOCHAOKEHUSI OTHOCSTCS K TIEPBOM KaTETOPUH:
-20 -

A. OOJIbHHULIBI, )KUJIbIE 3aHUS

b. KapTUHHBIC TaJICPCH, O6IJ.I€CTB€HHBI€ 30aHUs

B. xumuueckue u crenuanbHble IPOU3BOJCTBA, My3€U

I. 1IaxThbl, MIPOMBIIIJICHHBIC 3IaHUA

10. PacueTHble MOTEpH TETUIOTHI B TEIUIOBBIX CETAX CIEAYET ONPEAEIATh, KakK:

A. CyMMy TEIUIOBBIX MOTEPh Y€Pe3 U30JIMPOBAHHBIE TOBEPXHOCTH TPYOOIPOBOIOB U
BEJIMYMHBI CPETHETOI0BBIX OTEPh TETJIOHOCUTEIS

b. cyMMy TemoBbIX MOTEPH YEPE3 OTKPHITHIE TOBEPXHOCTHU TPYOOIIPOBOIOB U BEJIMYMHBI CPETHETOJOBBIX
IIOTEPb TEIJIOHOCUTEIS

B. cymMmy TemioBbIX OTEph Yepe3 U30JIMPOBAHHBIE TIOBEPXHOCTH TPYOOIIPOBOIOB U
BEJIMYMHBI CPEIHECYTOYHBIX ITOTEPD TEIUIOHOCHUTENS

I'. cymMMy TEeIIOBBIX IIOTEPBh YEPE3 U30JIUPOBAHHBIE TOBEPXHOCTU TEIIIOHOCUTENS U
BEJIMYMHBI CPEJTHETOJOBBIX MOTEPH TPYOOIIPOBOJOB

IIpaBU/IbHBIEC OTBETHI:

1.T

2.A

3.b

4.B

5.b,B

6. A

7. A

8.b

9.B

10. B
IK3aMeH
Bomnpocsr

1. BriusiHue MECTHBIX YCIIOBHN HAa BBIOOP TEPPUTOPHIA [Isl HACETEHHBIX MecT. OcoObIe yCI0BUS
WHKEHEPHOW MOATOTOBKH TEPPUTOPHUI.
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. BBIOOp MPUTOIHBIX TEPPUTOPHIA.

. OCHOBHBIE TUTAHNPOBKYU HACEJICHHBIX MECT.

. OcHOBHBIE TIOJIOKEHUS IPOEKTUPOBAHMSI T€HEPATILHOTO IUIAHA.
. DIEMEHTBI TOPOJCKUX YIIUL U TOPOL.

. Ha3naueHune BepTUKaIbHON IUIAHUPOBKHU.

. U3yuenue penbeda, ero uCronb30BaHUE U U3MEHEHHE.

0 I N W b~ WD

. Cranuu ¥ METOIbl MPOEKTUPOBAHUS.

9. BepTukanbHas IJIaHUPOBKA TEPPUTOPHUI HACETICHHBIX MECT M UX PAOHOB.
10.I'oponckue ynuiibl u goporu. [lepecedenus ynuil 1 10por B OJHOM YPOBHE.
11.Ilepecedenus yauil U 1OPOT B pa3HbIX YPOBHSIX.

12.T'opoxckue miomanm.

13.MuxkpopaliOHHBIE TEPPUTOPHUH.

14.0co0ble ycrnoBHs BEPTUKAIBHOM MITaHUPOBKH.

15.IToncueT 00BEMOB 3eMIISTHBIX PadoT.

16.®opMupoBaHrE TOBEPXHOCTHOIO CTOKA M €T0 OpraHu3aIusl.

17.1IpuHIumbl pacyeTa CETH JJMBHEBOW KaHaIu3auu. KOHCTPYKIIMK BOTOCTOKOB.
18.Biusinue 1OpOKHBIX yCI0BUN HA 3PPEKTUBHOCTH pabOThI aBTOTPAHCIIOPTA.
19.TpeGoBaHus, MPEABABISIEMBIC K IOPOTaM.

20.AnMUHHCTpaTUBHAS U TEXHUUECKas KIacCU(UKAIHS JOPOT OOIIETo MOIb30BAHUS U C.-X.
21.0mnpenenenre 00bEMOB M HANIPABIECHUH TTEPEBO30K.

22.CocraBieHHE CXEMbI TPAHCIIOPTHBIX CBSI3EH.

23.0011ue TpUHIMIBI 1 METOIUKA PAa3MEIICHHsI CETH TOPOT MECTHOTO 3HAYCHHUS.
24. [In0THOCTD TOPOKHOM CETH.

25.TeXHUKO-?KOHOMUYECKHE IT0KA3aTeNIN JOPOT MECTHOTO 3HAYEHUS.
26.TpebGoBanus, MpeabIBISEMbIE K KAYECTBY BOJIBL.

27.Hopwmsl pacxo/ia BOJIBI M PEKUM BOIOIIOTPEOICHHUS.

28 Knaccudukaiusi CHCTEM BOIOCHAOKEHUSI.

29.IToBTOpHOE M 0OOPOTHOE BOIOCHAOKEHHE.

30.CucTtemMbl X0JIOIHOTO BOIOCHAOKEHHS. BOIOMCTOYHHKY.

31.Bono3abopusie coopyxkenus. HacocHbie cTanmmm.

32.06paboTKa BOJIBI.

33.CxeMbI ¥ YCTPOMCTBO BOJOMPOBOIHBIX ceTeil. TpyOorpoBoasl. Apmarypa.
34.CuctemMbl TOpsIUEro BOJOCHAOKEHUSI.

35.XapakTeprucThKa CTOYHBIX BOJ MPEINPUSITHS.

36.Hopmbl U peskuMbl BOIOOTBEICHHUS.

37.YcnoBus CIiycka CTOYHBIX BOJ B BOJOEMBI.

38.Knaccudukarus cucteM KaHATH3aIIH.

39.TpaHcnOpTHPOBAaHNE CTOYHBIX BOJ U THAPABINYECKUI pacyeT TPyOOIPOBOIOB.
40.BHyTpeHHsIs1 KaHATU3a1IHsL.

41.YcnoBusi TPUCOEAUHEHHS CUCTEMbI KaHATM3AIMU MPEINPUATHS K TOPOACKON KaHAIU3aIMOHHOM CETH.
42 Hapy>xHas KaHaIu3aLusl.

43.9KcrutyaTanys CUCTEM KaHAJIM3alHUH.

44 Knaccudukaiusi CHCTEM OTOTUICHUS.

45.KOHCTPYKTUBHBIE CXEMBI CUCTEM OTOIJICHUS.

46.BoasiHbie CUCTEMBI OTOTLICHUS.

47.CocTaBHBIE YACTH CUCTEM OTOIUIEHUs. MOHTaX CHCTEM OTOILICHHUS.
48.2xkcruryatanus CUCTEM OTOILICHUS.

49.0cHOBBI Ta30CHAOKECHNSI HACCJIICHHBIX TTYHKTOB M 3/IaHHA.

50.Capka u ykjajka razonpoBOJOB.
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51.YcTpoiicTBO OTBETBICHUI U BBOJIOB.

52 . KoHCTpyKIIMU TPUCOETUHEHHST OTBETBICHUN K MAaruCTPAIIbHOMY Tra30MpPOBO/LY.
53.HcnblTaHue U cjauya Hapy>KHBIX I'a30BbIX CETEH.

54.CunoBsie TpaHC(HOPMATOPHI.

55.Knaccudukarmst ceTeu.

56.CxeMbl HapyXHbIX (BHYTPUKBApTaJIbHBIX) MUTAIOLIUX JTUHHI.

57.TunoBble KOMIIJIEKCHBIE CXEMBI PaCIPEACIEHUS JIEKTPOIHEPTUU B HKUIIBIX 3AAHUSAX.
58.0co0eHHOCTH AMEKTPOCHAOKEHUST 00IIECTBEHHBIX 3/IaHUH.

59.Pa3menienue TpaHCHOPMATOPHBIX MOACTAHIIHA.

60.CxeMbl BBOTHO-PACTIPEAEIUTENBHBIX YCTPOMCTB.

61.T'opoxackue snexrpudeckue cetu. [ paduku Harpy3ox.

[IpakTHKO-OPUEHTUPOBAHHBIC 3aTaHHS
HE MPEeNYyCMOTPEHDI
5. 9ran
Tema 4. BeHTHJIAUMA M KOHAUIUOHUPOBAHME 3TAHUI
Pedepar

IIpumepHbIe TeMBbI pedepaToB
1. OG6mecTpoutenbHble pPabOThI, CBA3aHHBIE C YCTPOWCTBOM CHCTEM OTOIUICHHS, BEHTWIALUU U
KOHIMIIMOHUPOBAHUS BO3IyXa
2. Opranu3anus yrnpaBieHHsI MOHTaXXHBIM IIPOU3BOICTBOM
3. Opranm3amusi W CIOCOOBI BBIMOJHEHNS MOHT@XHBIX pabOT CHCTEM OTOIUICHHS, BEHTHISALHMU |
KOH/INIIHOHUPOBAHUS BO3IyXa
4. TexHudeckasi TOKyMEHTAlMs Ha MPOU3BOACTBO pabOT MO MOHTaXy CHUCTEM OTOIUICHHS, BEHTWIISALMH U
KOH/INIIHOHUPOBAHUS BO3IyXa
5. IlogroroBuTENbHBIC, MOHTAXHBIC, CTATOYHBIE PAOOTHI HA OOBEKTE MPH YCTPOICTBE CUCTEM OTOILICHHS,
BEHTWIALUH U KOHJUIIMOHUPOBAHUS BO3/TyXa

6. CUCTEMBI OTOIUICHHUS: Ha3HAUYCHUE, YCTPOUCTBO, KIacCU(UKAITUS
7. CxeMbl TeTI0CHA0KEHH S, 00IaCTH IPUMEHEHHS PA3JIMYHBIX CHCTEM OTOIUICHUS
8. Y3116l KOMMEPYECKOTO y4YeTa pacxojia TEMI0BOM SHEPT U

IIpaBU/IbHBIEC OTBETHI:
3amuTa pedepara - Tekct He MeHee 10 cTpanuil

TectupoBanue

TunoBbie 3a/IaHUA TECTUPOBAHUSA

Tect Nel
1. Kak Ha3wIBaeTcs cucreMa KaHaJIU3aluu, €CJIN B HCC MOCTYIAOT BCC BUABI CTOYHBIX BOI[?
a) MoJypaseabHas;
0) oO1IecIuIaBHAS;
B) pas3zeibHasl.
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2. YcrioBHOE 0003HAYEHHUE CUCTEMBI JOXKIEBOI KaHAIN3AINN:

a) K1;

0) K2;

B) K3.

3. I'myOuHa 3a10)keHHsI CeTeil HapyKHOW KaHAJIN3aluu IPUHUMACTCSL:

a) hzanr=hnpom—+0.5m;

6) hzan=hnpowm;

B) hzan=hmpom-0.3M.

4. JIns yero npegHa3HaYeHa INIaBHasl KaHAJTM3AlMOHHAsI HACOCHAs CTaHIus?
a) JUIsl IepeKayky CTOKOB OT pailoHa ropoa;

0) JUIs IepeKayKy CTOKOB OT HECKOJIBKUX 3/IaHUMH;

B) JJIsl IEPEKAYKU CTOKOB CO BCETO 0OBEKTa HA OUUCTHBIE COOPYKEHHUS.

5. Jlns 9ero mpenHa3HaYeHbl CAHUTAPHO-TEXHUYECKHUE TPHOOPHI?

a) 7151 OTBOZIa OBITOBBIX CTOYHBIX BOJI;

0) 11 iprieMa OBITOBBIX CTOYHBIX BOJI;

B) JJIsl IpUE€Ma IIPOU3BOICTBEHHBIX CTOYHBIX BO/I.

6. UTo OTHOCUTCS K yCTPOICTBAM JUIsl IPOYMCTKU BHYTPEHHEN KaHAIN3aLMOHHON CETH?
a) TUZIPO3aTBOPHI;

0) (hacoHHBIE YACTH;

B) PEBU3HH.

7. HazHaueHHe MO3TaXHbIX OTBOLOB — 3TO:

a) OTBOJ CTOYHBIX BOJ C ATaXEI;

0) OTBOJ CTOYHBIX BOJ OT MPHOOPOB HA ITAKE;

B) OTBOJI CTOYHBIX BOJl B HAPY>KHYIO CETb.

8. BotocTOKM 31aHUM CITy’KaT JUIs:

a) OTBOZA MPOU3BOJCTBEHHBIX CTOYHBIX BOJ;

0) 0TBOJIa OBITOBBIX CTOYHBIX BOJI;

B) OTBOJIa aTMOC(EPHBIX CTOYHBIX BO/I.

9. OTKpBITHIN BBITYCK BHYTPEHHUX BOJOCTOKOB MPEyCMaTPUBAETCS KOT/A!
a) pSAAOM CO 3JaHHEM €CTh HapyKHasl CETh JJOXKIEBOM KaHAIU3aIlHIH;

0) psIIOM CO 3aHMEeM HapyKHAsI CETh JOXKICBON KaHAIM3AIMH HE IPEyCMOTPEHA;
B) PSIIOM CO 3/1aHHEM €CTh Hapy>KHasi CE€Th X03-ObITOBOM KaHaJIU3allUH.

10. MycoponpoBO/Ibl B )KHJIBIX 3IaHUSIX IPEAYCMOTPEHBI IIPU YHUCIIE ITAKEH:
a) 1o 5-Tu;

0) CBBIIIE 6-TH;

B) CBBIIIIE 9-TH.

IIpaBujbHbIE OTBETHI:
1b
2b
3B
4B
5b
6B
7b
8B
9b
10b
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Tema 6. djiekTpocHaOKeHHe NMOCeTeHU U 31aHN I
Pedepar

IIpumepHbIe TeMBbI pedepaToB
1. CxeMblI 1 cr10CcOOBI MPOKIAIKU TETIJIOBBIX CeTel
2. Jletanu, y3Jibl 1 COOPYXKEHUs, IPUMEHsAEMbIE IIPU YKJIa/IKe TPyOOIIpOBOIOB TEIIOTpace
3. CucteMbl BEHTWISIUHN U KOHAMIIMOHUPOBAHMS: Ha3HAUCHHE, YCTPONCTBO, KJIAaCCH(PHUKALINS
4. OCHOBHBIE CCTEMBI KOHIMIIMOHUPOBAHUS BO3yXa U IPUMEHAEMOE B HUX 000pY/I0BaHNE
5. BeHTWJIATOPBI CHUCTEM BEHTWIALIMU M KOHAWIMOHUPOBAHMS BO3yXa: Ha3HauUEHHUeE, KiacCH(HKauusi,
YCTPOICTBO
6. Bo3nyxonarpesarenu: Ki1accupukays, Ha3Ha9YeHHUe, YCTPOMCTBO U MOHTaX

7. IlpaBuiia MOCTaBKU, XPAHEHUS U MPOBEPKH KOMILIEKTHOCTH 00OPYIOBAHUS BEHTWISILIUOHHBIX CHCTEM U
CUCTEM KOHIWLMOHUPOBAHUS BO3IyXa

IIpaBuJjbHbBIE OTBETHI:
3amuTa pedepara - Tekct He MmeHee 10 cTpaHwmIl

TectupoBanue

TunoBble 3aJaHUsI TECTUPOBAHUS
Tect No2
1.Kakoii 371eMeHT MPUCYTCTBYET B BO3IYyXE B MAKCUMAIILHOM KOJIMYECTBE.
a) KUCJIOpO.T
0) azor
B) BOZIOPOJT
2.Ut0 oTHOCHUTCS K (U3NIECKUM XapaKTEPUCTUKAM BO3yXa.
a) TNIOTHOCTh
0) 0ObEeMHBIN BeC
B) BJIQXKHOCTh
3.B 3aBuCHMMOCTH OT KaKOil XapaKTEPUCTHKU Pa3INYArOT BIAYKHOCTHBIC PEKUMBI
TIOMEIIECHUH.
a) abCOIOTHAS BIAXKHOCTD
0) OTHOCHUTEJIbHAS BIAXKHOCTD
B) TEMIIepaTypa
4.Yto sBisieTcsl ICTOYHUKOM M30BITKA TEIIa B TOMELICHHUH.
a) TEeIJIOBbIE IOTEPU
0) TEIUIOBbIE MOCTYIJICHUS Yepe3 CTPOUTENbHbIE KOHCTPYKIIUU
B) BEHTWIALIMOHHBIC PEIIECTKH
5.YT0 sABNSETCS UCTOUHUKOM BBIICJICHUS TPUMECEN
a) JIIoIu
0) TEIJIOBBIEC MOCTYIICHUS
B) TEIJIOBBIE MTOTEPU
6. Haznauenue cucteMbl BEHTUIISIINU.
a) MoJIepyKaHNe PACUCTHOW TEMIEPATYPhI B TOMEIICHUN
0) mojepKaHre HOPMATUBHBIX ITAPAMETPOB BO3/AyXa B MOMELIEHUN
B) mojiep>kaHne KOM(OPTHBIX apaMeTPOB BO3IyXa B IOMEIICHUH
7. B 3aBUCUMOCTH OT PACTIONIOKEHHUS IPUTOYHBIX U BBITSHKHBIX OTBEPCTUHM, CHCTEMbI BEHTUJISIIUU ObIBAIOT:
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a) IPUTOYHBIE

0) BBITSDKHBIC

B) 00IICOOMCHHBIC

8./IBrm>keHue BO3Myxa B CUCTEMAX MEXaHUYECKOW BEHTUJISILIMM OCYILECTBISETCS:
a) IpU IOMOIITH 1e(IIEKTOPOB

0) Mpu TOMOIITY BEHTUJISITOPOB

B) 32 CUET €CTECTBEHHOTO JIaBJICHUS

9. K o6opynoBaHuIO yIsl OYMCTKH BO3TyXa OTHOCSITCS:

a) ne(IeKTopHI;

0) xaopudepsi,

B) LIUKJIOHBI.

10. LleHTpanbHBIE CHCTEMBI KOHAUIIMOHUPOBAHUS 00CITY)KHBAIOT:
a) OJTHO TIOMEIIEHUE

0) OIHO 371aHUE;

B) HECKOJIBKO IMTOMEIIICHUH

IIpaBU/IbHBIEC OTBETHI:
1b
2B
3b
4b
SA
6b
7B
8b
9B
10b

IK3aMeH
Bomnpocsr

Tunossie BONPOCHI IK3aMeHa
WNnxenepHbie ceTH, UX BUIBI U KIIACCU(PUKAIINS.
BHyTpeHHue 1 BHEIIHUE UHKEHEPHBIE CETH.
[TpuHIUTIBI pa3MeIeHUsT HHKCHEPHBIX CETEH.
OO0mue cBeIeHUs O MOI3EMHBIX KOMMYHUKAIIHSX.
[TpuHIIUTIBI pa3MEIIeHH U CTIOCOOBI MPOKIIAIKH MOA3EMHBIX KOMMYHHUKAITUH.
M CTOYHUKHN BOIOCHAOKEHMUS.
BonozabopHbie coopykeHHUs.
Bononoabsemusie yCTpOUCTBA.
Ounctka u 00e33apaKuBaHUE BOJIBI.
Bononanopssie 6airHu u pe3epByapsbl.
CucTeMBbl U CXEMBI BOJIOCHA0KEHHS.
DNeMEeHThl BHYTPEHHETO BOAOIPOBO/IA.
[IpoTuBONIOXKapHBIE BOIOIPOBOIBI.
Krnaccudukanus CTOYHBIX BOJ U CUCTEMBI KaHATU3AIIHH.
CucrteMBbl X03HCTBEHHO-OBITOBON KaHAIU3aIHH.
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BHyTpeHHUI BOAOCTOK C ITOKPBITHA.

YeTpolicTBO U 000pyI0BaHNE HAPYKHOM KaHATM3AIIMOHHOM CETH.
CriocoObI TPAaCCUPOBKH YAUYHBIX CETEH, ITyOrnHA MX 3aJI0KCHHS.
O4ncTKa CTOYHBIX BOJI.

Opranuzanus CTOKa HOBEPXHOCTHBIX BOJ.

CanuTapHasi O4MCTKA MOCEIECHUM.

HcTounuku Temna.

TemtoBele ceTH.

YeTpoiicTBO U 000pyIOBAaHUE TETIJIOBOM CETH.

CucreMbl OTOIUICHHUS, UX KJIacCU(UKALIKS.

DNEMEHThI CUCTEM OTOTICHHUS.

OTtonuTenbHbIE TPUOOPHI.

Knaccudukanus cucteM BeHTUIISIITHIH.

EctecTBeHHas BeHTUIIALMS: KaHATIbHAsl U OecKaHaIbHasl.
MexaHudeckasi BeHTHIISALNS: MECTHAsI U 00IIe0OMEHHasI.
KonnumonupoBanue Bo3ayxa.

Cucrema ra3zocHa0OXeHUS TOCEIECHUH.

["azonpoBoniHbIE CETH.

["azopacrnpenenurenbHble CTAaHIUN.

BryTpeHHee yCcTpolCcTBO ra30CHA0KEHNUE 3IaHHM.

BrITOBBIE Ta30BbIE MPUOOPHI U YCTAHOBKHU.

OO6mme CBeIeHHs O CUCTEMaXx JIEKTPOCHA0KEHHSI OOBEKTOB.
Harmpsixenue seKTpuyeckux ceTei.

[Torpeburenu >MeKTPUUECKUX HATPY30K.

DNEeKTpUYECKHUE HArPy3KH.

Jluaum smekTponepenay.

[IpakTuKo-OpuEeHTHPOBaHHBIE 3aJaHH

HE TPEAYCMOTPEHBI
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