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1. llepeyens NJIAHNPYEMBIX Pe3y/JbTATOB 00y4YeHUS MO JUCHUININHE, COOTHECEHHbIX
¢ IIAaHUPpyeMbIMH pe3yiabTaTamu ocBoenust OII BO

B nmpouecce wu3ydeHus

MUCHUILIINHBI

oOyuatomuecss  (GOPMHUPYIOT — CIEAYIONTHE

KOMIICTCHINHW U ICMOHCTPHUPYIOT COOTBCTCTBYIOIIUE UM PE3YJIbTATEI O6y‘IeHI/IHZ

Komnerennus nmo ®I'OC

OcHOBHbIE TOKA3aTeJIH 0CBOEHUS

[1K-1 3HaHueM HOpMaTHBHOI 0a3bl B
00J1aCTH WH)KEHEPHBIX W3bICKaHUH,

MIPUHIIAIIOB IIPOEKTUPOBAHMUSI
31aHUN, COOPYKEHUH, HH)KEHEPHBIX
CUCTEM u o0opynoBaHus,
IJTAHUPOBKU u 3aCTPOUKH

HaCCJICHHBIX MCCT

3HaThL HOpPMAaTHBHBIE JOKYMEHTHI IO MPOEKTHPOBAHUIO
TEIJIOT€HEPUPYIOIINUX YCTAHOBOK

Ymern INPUMEHATh HOPMATHBHBIC JOKYMCHTBI IJIA pac-
4CTa U MPOCKTUPOBAHUA

BJIa[[eTb MeTOﬂHKOfI pacueTra C UCIIOJIBb30BAHUEM HOpMaA-
TUBHBIX JOKYMCHTOB

IIK-4 cnocoOHOCTh y4acTBOBaTh B

MPOSKTUPOBAHUM U U3BICKAaHUU
00BEKTOB npodeCcCuOHATBHOM
JESITCIIBHOCTH

3HaTh CTPOUTENbHBIE HOPMBI W TMpaBWiIa B 00JacTh
MPOCKTHPOBAHMSI ~ CUCTEM  Ta30CHAOXKEHUS,  3HATh
TEXHUYECKYIO OKCIUIyaTallii0 3JIaHWHi, COOPYXCHUH
OOBEKTOB JKHIHUIIIHO-KOMMYHAIBHOTO XO3SICTBa, U
CIOCOOBl  OOECIIeYCHHs HAICKHOCTH, OE30MacHOCTH U
3¢ HEeKTHBHOCTH X PabOTHI

YMeTh T0JH30BaThCS HOPMATHBHBIMH JOKYMEHTAMH B
00J1aCTH CHCTEM Ta30CHAOKCHUS;

Baaners MeTogaMu MPOSKTUPOBAHUS M PACUETOB CHCTEM
ra3zocHa0OXeHus

[TK-6 crocoOHOCTh OCYILIECTBIATH U

OpPTaHU30BBIBATH TEXHHYECKYIO
IKCIUTYaTalUIo 3JJaHUN, COOPYKCHUN
00BEKTOB JKUJINIIIHO-
KOMMYHaJIbHOTO X0351CTBA,
o0ecreynBaTh HaJICKHOCTb,

6e30macHOCTb M 3PPEKTUBHOCTh HUX
paboTsl

3HaTh CTPOUTCIIBHBIC HOPMbI M IIpaBHJIA B obnactu
IMPOCKTUPOBAHUSA CUCTEM FaSOCHa6)KeHI/I$I; TEXHUYCCKYIO

JKCIUTyaTallMl0  3/aHUM,  COOpYXEHMH  OOBEKTOB
KUIMIIHO-KOMMYHAJIBHOTO  XO3SIICTBA, U CIOCOOBI
obecnieyeHus HAaJIeXKHOCTH, 6e3omacHoOCTH u

3¢ HeKTHBHOCTH UX PabOTHI

YMmerh OCYHICCTBIIATE U OPraHU30BLBIBATH TCXHHYCCKYIO
OKCILTyaTaluro 3,Z[aHI/II71, COOPY)KCHI/II\/'I;

Baagerb  MerogamMm  OpraHu3alnyf
JKCIUTyaTallMl0  3JaHUi,  COOpYKEHUH
KUJIMIITHO-KOMMYHAJIBHOT'O XO3IHCTBA

TEXHUUYECKYIO
00BEKTOB

IIK-8 BJIaJICHHE TEXHOJIOTHEN,
METOJIaMH JIOBOJIKH M  OCBOCHHS
TEXHOJOTHYECKUX MIPOLIECCOB
CTPOUTETHHOTO MPOU3BOJICTBA,
JKCIUTyaTaluH, o0CITyKHUBaHUS
31aHUM, COOPYKEHHH, WH)KEHEPHBIX
CHCTEM, MIPOU3BOJICTBA
CTPOUTETBHBIX MaTEPHATIOB, U3ICITUN
u KOHCTPYKIUH, MaIllH u
000opyI0OBaHUS

3HATh TEXHOJOTHH, METOAbI JOBOJAKH M OCBOCHHS
TEXHOJOTHICCKHIX MIPOIIECCOB CTPOUTEIBHOTO
MIPOU3BOJICTBA, IKCIUTyaTaIlH, CUCTEM Ta30CHA0KEHHS U
000pyIOBaHMUs HA HUX;

YMeTh HCHOIb30BaTh METOABI U TEXHOJOTHMH MOHTaXa U
OKCILTyaTalluu CUCTCMbI ra300Ha6>1<eH1/m;

Baaners TexHomorued, MeTolaMu JTOBOJKH U OCBOCHHS
TEXHOJOTHYCCKHUX MIPOIIECCOB CTPOHTEIBHOTO
MPOU3BOJICTBA B 00JACTU CHUCTEM Ta3oCHaOXKeHUs U
000pyI0BaHUs HA HUX

ITK-9 cmocoOHOCTE BECTH
MOJTOTOBKY  JOKYMEHTAIllMd IO
MEHE/PKMEHTY KauecTBa U THUIIOBBIM
MeTOoHAaM KOHTPOJIS KayecTBa
TEXHOJIOTUYECKHX  MPOIECCOB  Ha
MIPOU3BOJICTBEHHBIX yYacTKax,
OpTaHHU3aIII0 pabounx MECT,

3HaThb yCTpOfICTBO TCIUIOTCHCPUPYIOIUX  YCTAHOBOK
OTCYCCTBCHHOI'O U UMIIOPTHOT'O IMMPOMU3BOJCTBA.

YMerb TpUMEHSTh MpaBUila U TEXHOJOTMU MOHTaXa,
HAJIAJIKK, UCHBITAaHUS M CHAYM B  OIKCIUIyaTaluio
TEIUIOTEHEPUPYIOIIMX  YCTAHOBOK W OCHOBHOTO H
BCIIOMOTATEJIbHOTO 000PY/JOBaHUs KOTEIbHBIX;




CHOCOOHOCTh OCyLIECTBIIATh | Biiamers mpaBUIaMM M TEXHOJIOTHSIMM — MOHTaXa,
TEXHUUYECKOE OCHAILIEHUE, | HaJaIKU, HWCHBITAHUA M COAa4Yd B  OKCIUIyaTallHIo
pasmelieHMe U 00CIyXHMBaHME | TEIUIOTEHEPUPYIOIIUX  YCTAHOBOK M OCHOBHOIO H
TEXHOJOTNYECKOro  000pyI0BaHUs, | BCHOMOTAaTeIbHOIO 000PY10BaHHSI KOTEIbHOI.

OCYIIIECTBIISATh KOHTPOJTb
COOIIOICHUS TEXHOJIOTHUECKOM
JICITUIUIMHBI, TPEOOBAaHUH OXpaHbI
Tpyla u JKOJIOTUYECKOU
0€e301IacHOCTH

2. MeToauyeckue yKazaHusi 00y4aloUUMCsl 10 BHITIOJHEHUIO CAMOCTOSITEIbHOM PadoThI

CamocrosTenbHas paboTa ompeaensercss crnenupuKol AMCHUIUIMHBI U METOAMKON ee
IPEernoiaBaHusl, BpEMEHEM, IPETyCMOTPEHHBIM YUEOHBIM IUIAHOM, a TaK)XKe CTYNEHbIO0 00yUYeHHUs,
Ha KOTOPOM U3Yy4aeTCsl AUCLUIUIMHA.

JUis caMOCTOATENBbHOM MOATOTOBKM MOXKHO PEKOMEHIOBaTh CIIEAYIOIIME HCTOYHMKH:
KOHCIICKTBI JIEKIMI /WM TPaKTUYeCKUX M JIAOOPAaTOPHBIX 3aHIATUH, Y4eOHYIO JUTEpaTypy
COOTBETCTBYIOLIETO MPODUIISL.

[IpenoaBarens B Havaje YTeHHUs Kypca HHPOpMUpyeT o0ydaromuxcs o hopmax, BUgax u
COJCpKAHUU CAMOCTOSITENIbHOW paboOThl, pa3zbsCHSIET TpeOOBaHUs, MpeIbsBIsSEMble K
pe3yabTaTaM CaMOCTOSITETIbHON paboThl, a Takke (OPMBI U METOABI KOHTPOJII M KPUTEPHH
OLIEHKH.

MeTtoauyeckue peKOMEHAALMHU 110 NOATOTOBKE K 3a4eTy

IloaroToBka K 3a4eTy HA4YMHACTCS C IEPBOrO 3aHATUSA IO AUCLUIUIMHE, HA KOTOPOM
oOyyaroliyecsi IMOJy4yaloT IpeIBAapUTENIbHBIA IepeueHb BOMNPOCOB K 3a4éTy U CIHCOK
PEKOMEHIYEMOM JTUTEPATYPBI, UX CTABAT B U3BECTHOCTh OTHOCHTEIILHO KPUTEPUEB BBICTABIICHUS
3ayéra MU crneuupuke TeKylmed u uroroBod arrectauuu. C camMoro Hayajga >KeJaaTesbHO
IJIJAHOMEPHO OCBAaMBaTh MATepHajl, PyKOBOJACTBYSCH IEPEYHEM BOIPOCOB K 3a4€Ty U CIUCKOM
PEKOMEHIyEMOM JUTEpaTypbl, a TaKXKe IyTEM CaMOCTOSATEIBHOTO KOHCIEKTHUPOBAHUS
MaTepUasoB 3aHITHH U Pe3yIbTaTOB CAMOCTOSTEIbHOIO U3yUEHUsI yUEOHBIX BOIIPOCOB.

MeTtoauyeckue peKOMeHAAMH 110 MOATOTOBKE K IK3aMeHY

OK3aMeH TpeciieyeT LeNb OLEHUTh padoTy CTyAEeHTa 3a ONpeAeTeHHbIH Kypc:
MOJIyYEHHBbIE TEOPETHUECKHE 3HAHUSA, MX NPOYHOCTb, Pa3BUTUE JIOTUYECKOTO U TBOPYECKOTO
MBILIIEHUS, TPUOOpPETEHNE HABBIKOB CAMOCTOSITENIbHOW pPabOThl, YMEHMs aHAJIU3UPOBATH U
CHUHTE3UPOBATH NIOJyYEHHBIEC 3HAHNS U IPUMEHATD Ha MPAKTUKE PEIICHNE IPAKTUUECKUX 3a/1a4.

OK3aMeH NPOBOJIUTCS B MUCbMEHHON (popme mo Ousieram, yTBEP)KIEHHBIM 3aBEIYIOIIUM
Kaeapoil. DK3aMeHalMOHHBIN OMIIeT BKIIOYAeT B cedst ABa Bormpoca. PopMyIrpoBKa BOIPOCOB
coBnagaer ¢ (OpMyIMPOBKOW IEpedHs BOINPOCOB, JOBEAECHHOIO 0 CBEICHHUS CTYAEHTOB 3a
OJIMH MECSI] 10 9K3aMEHAIlMOHHON ceccuH. B mpolecce MOArOTOBKY K 3K3aMEHY OpraHM30BaHa
peldK3aMeHallMOHHasl KOHCYNbTallusl JJisi BceX YydeOHbIX rpymm. PesympraT 3K3ameHa
BBIPAXKAETCSI OLIEHKON «OTINYHO», «XOPOIIO», «YJOBIECTBOPUTEIBHOY.

C nenplo yTOYHEHHMS OLEHKM 53K3aMEHaTOp MOXKeT 3ajaTb He 0oJyiee OJHOro-ABYX
JIOTIOJTHUTEIBHBIX BOIPOCOB, HE BBIXOIAIIMX 3a paMKH TpeOoBaHui paboueil mporpammsl. [lox
JOTIOTHUTEIBHBIM BOIIPOCOM TOJPa3yMeBAETCs BOIPOC, HE CBA3AHHBINA C TEMaTHUKOH BOMPOCOB
Ounera. JlONOJHUTENbHBIM BOMPOC, TaKKe KaKk M OCHOBHBIE BONPOCHI Owuiera, TpedyeT
pa3BepHyTOoro orsera. Kpome Toro, mpemnojaBareib MOXKET 3aJaTh pPsJ YTOUHSIOUUX U
HaBOJMIIMX BONPOCOB, CBS3aHHBIX C TEMATUKOH OCHOBHBIX BOINpOCOB Owuiera. Ywucio
YTOYHSIIOIIMX U HABOJSALIMX BOIPOCOB HE OTPAaHUUEHO.




Meroanyeckue peKOMeHAalMH 110 BbINOJHeHn0 PI'P

Illenv PI'P — cuctemaTtu3alus M 3aKpeIuieHUE TEOPETUYECKUX 3HAHUW U PpPa3BUTHE
IPAKTUYECKUX HABBIKOB II0 PELICHUIO 33/]ay, BbIPA0OTKA HABBIKOB aHaJIM3a CTaTMCTHUYECKHX
JAHHBIX ¥ (POPMYJIUPOBAHUS BBIBOJIOB 10 ITOJIyYCHHBIM PE3yJIbTaTaM.

3aoauamu PI'P sBnstoTCs:

— Pa3BUTHE HABBIKOB CAMOCTOSITEIILHON paOOThI B 00JIACTH PELICHUS IPAKTUYECKUX 3a/1a4;

— moaldop M CHUCTEMAaTU3aIUsl TEOPETUYECKOr0 MaTepHasa, SBISIOIIEIOCs OCHOBOW JUIS
pelIeHHs] MPaKTHYECKOW 3a/aud, Pa3BUTHE HABBIKOB CaMOCTOSTENbHON pPaboOThl ¢ yueOHO,
METOJIMYECKON U HOPMATUBHOM JIUTEPATYPOI;

— IIPOBEJICHUE PACYECTOB 10 UCXOJHBIM JaHHBIM M aHAJIU3 MTOJIyYEHHBIX 3HAYCHU;

— (hopMyIHpPOBaHKE BHIBOAOB 10 TOJTYYEHHBIM PE3YJIbTaTaM.

Cmpyxkmypa PI'P:

PI'P coctout u3 AByX 4acTeil: pacueTHO-TIOSCHUTEIHHOMN 3aMCKH U TpaQUueCcKOn 4acTH.

PacueTHO-OsICHUTEIbHAS 3aIIUCKU BKJIFOUAET B ceOs:

1. TUTYNbHBIN JIHCT.

2. OrnasieHue.

3. 3apanue. Ha paHHOM »J3Tane HajO NOJHOCTBIO H3JIOKHUTH JaHHOE OOydarouemycs
3aJlaHueE.

4. Ucxonusle naHHble. CTyAEHT NPEOCTABISET BCE CYILIECTBYIOLINE MCXOJHBIEC JTAHHBIE,
KOTOpPbIE MOT'YT OHAJA0OUTHCS /AJIsl IPOBEJCHUS PACUETOB.

5. Pazpnenbl, koTopble OynyT colepKaTh MPAKTHUUECKUE PELICHUS U aHaJIU3 MOJTYYEHHBIX
pE3yJIbTaTOB.

6. BoIBOJIBI.

7. CIINCOK UCTIOIb30BaHHBIX NCTOYHHUKOB.

8. [Ipunoxenus.

I'paduueckas 4yacTh NpOEKTa BBINOJHAETCA Ha JBYX JuUcTax Oymaru Qopmara Al.
['padmaeckoe m300paskeHUE MPOCKIMK, 0003HaUYEHUS, IPUMTHI JOKHBI OBITh BBITIOJHEHBI 110
npaBuiaM O(OpMIIEHUS CTpOMTENbHbIX ueprexed B coorBercTBUM ¢ I'OCT. Ha wyeprexkax
JOJKHBI OBITh MPEICTABIICHBI: I'E€HIUIAaH palioHa ropojia, MOHTa)KHas CXeMa TEIUIOBOW CeTH,
IPOIOJIbHBIA NPOQUIIL TEIUIOBON CETH, Mbe30METPUUECKUI IrpaduK, MIIaH U pa3pe3bl TEMJIOBBIX
Kamep.

Tpebosanus no oghopmnenuro PI'P:

Habop Ttekcra mpousBoauTcss B TeKcToBoM peaaktope MicrosoftWord mpudrom
TimesNewRoman pasmepom 12 pt yepe3 1,5 unTepBasa mnmu 14 pt uyepe3 1 wuHTepBail.
PexoMenyemoe 3HaueHue 1ot cTpaHuiibl: gjeBoe — 30 MM, paBoe — 15 MM, BepXHee U HI>KHUE
20 MM.

Hywmeparus cTpanuli KypcoBoro npoekTa J0JHa ObITh CKBO3Has!.

Bce wmmocTpanum, mnomeniaeMble B pacueTHO-Tpauueckyro paboTy, JODKHBI ObITh
THIATEIbHO MOJ00PaHbI, YETKO BHINOJHEHBI. PUCYHKH M JauarpamMmbl JOJKHBI UMETh IPSIMOE
OTHOILIEHHE K TEKCTY, 0€3 JINIITHUX U300pakeHUI U JaHHBIX, KOTOPbIE HE MOSACHSIOTCS.

OBIIME CBEJEHUA

PI'P cnyxur pis yriyOneHuss W 3aKperyieHHs 3HaHUM, MOJMyYeHHBIX MpH H3Y4YEHUU
JUCLUIUIAHBIL.

Boimonnenue PI'P  HauumHaercs ¢ momydeHus 3agaHus U ero uszydyeHus. [IpenBapurenbHO
CJIEyeT O3HAKOMUTBCS C COBPEMEHHBIMH MATE€pUAIIAMU IO IPOECKTUPOBAHUIO U CTPOUTENILCTBY
pailoHOB HOBOM 3aCTPOMKH.

3agaHue BKJIHOYAET TEKCTOBYIO YacThb M BapUaHThl MCXOAHBIX AAHHBIX. VMHAMBHIyadbHBIE
3aJlaHNs PA3IMYalOTCs MCXOIHBIMU JaHHBIMHU (Tabi.1) B COOTBETCTBUM C HOMEpPOM CTYJEHTa B
KypHaiie. 3aanue opopMIIsIeTCsl Ha OTAEIBHOM JIUCTE U MIOMEUIAeTCsl B PACYETHO-TIOSICHUTEIbHOM
3aIHACKE MOCJI€ TUTYIBHOTO JIUCTA.



TUTYNBHBINA TUCT TOJKEH COAEPIKATh CIEAYIONIUE JaHHBIC: Ha3BaHWE YUYEOHOTO 3aBEICHUS,
Kadeappl, TUCHMIUIMHBIL, TEMbl KypCOBOIO MPOEKTa, (aMHIMI0O U HMHULUAIBI CTYAEHTa, ToJ
BBITIOJTHEHHSL.

3AJJAHHUE K PT'P

B n1aHHBIX METOIMYECKUX YKa3aHUSX W3JI0KEHbI OCHOBHBIE PEKOMEHJIAIMK U TpeOOBaHUS
K COCTaBY, COAEPKAaHMIO U BBITIOJIHEHHUIO KypcoBOro npoekra “I"azocHabkenue paiiona ropona”. B
METOAMYECKUX YKAa3aHMUSIX M3JaraloTcs OCHOBHBIC TMPUHIMIIBI MPOEKTUPOBAHMS HAPYKHBIX
ra3oBBIX CETed Ha OCHOBE TEXHHUKO-SKOHOMHUYECKOTO OOOCHOBAaHHMS BBHIOOpAa CXEM, a TaKKe
NPUHLUIBL TUAPABIMYECKOTO pacu€ra Tra3olnpoBOAOB pazIUuHbBIX JaBieHui. [IpuBogsrcs
PEKOMEHJIALIMH 110 TEXHUKO-3KOHOMHUYeckoMy pacuéty uucna ['PIL, mogbopy obopynoBanus s
HUX.

B Tabmumax mnpuioXKeHWs TNPUBOAATCS HWCXOMHBIC JAHHBIE ISl [POSKTUPOBAHMUS
(MCcXOAHbIE TaHHBIE CTYICHT NMPUHUMAET B COOTBETCTBUU C HOMEPOM CBOEH 3a4ETHON KHUKKH).
Mertonuyueckie yKa3aHusl U3JI0KEHBI B TOW MOCIEI0BATEILHOCTH, B KAaKOW JOJKEH BBITIOIHATHCS
KYPCOBOM IIPOEKT.

PI'P “T'a3ocnabxenHue paiioHa Topoja WM MOCETKA” COCTOUT U3 CIEIYIOUIMX OCHOBHBIX
YacTeu:

1. l"azocnabxxenue paitona ropoja (mocénka, MUKpopanoHa).

2. Pazpabotka (mombop) razoBoro oOopynoBaHusi i 3anpoektupoBaHHbIX [PIT paiiona
(perynsrop IaBiieHHS, TPEIOXPAHUTENBHBIN KiamaH, (uibTp). Pa3zpaboTka KOHCTPYKTHBHBIX
pelLleHH MPH MepexoiaXx ra3onpoBOJaMU MPENSTCTBUM, pa3paboTka MEpONPHUITUN IO 3alluTe
MOJI3€MHBIX Ta30IPOBOIOB OT BHEIITHEH KOPPO3HH.

Jlucr 1

Ha renmmane ropoma (M 1:10000) HaHOCATCS: WMCTOYHHMK Ta30CHAOKEHUS —
razopacnpenenurensras cranuus (I'PC) MarucrpanbHOro ra3ornpoBoja, TPacchl ra3ornpoBOIOB
BBICOKOTO (CpelHEero) ¥ HH3KOro aaBjieHus, Mecta pasmemienuss ['PII, npomsiiuieHHbIe
npennpusitus, TOLl W apyrue cocpeloToveHHbIe mToTpeOuTenn Ta3a. Ha mucre Takke
BBIUEPUYMBAIOTCS PACUETHBIE CXEMBI paClpelelUTeNbHON CEeTH Ta30MpPOBOJOB  BBICOKOTO
(cpemHero) m HU3KOTO AaBlieHWs. Ha pacd€THBIX cXeMaxX yKa3bIBalOTCS HOMEpa YYacTKOB, HX
JUIMHBI, pacu€THBIE PAaCcXOJbl ra3a, AMAMETPbl W JaBIIEHHWE Ta3a B KOHIE KaXIOro y4yacTkKa.
BeruepunBaeTcst mpoJoibHBIA TPOQWIF ydYacTKa TOA3EMHOTO Ta3ompoBoja (10  3aJdaHuUIo
PYKOBOJIUTENST KypCOBOTO MpoekTa) W mpuHiunuanbHas cxema ['PII. Ha ueprexxe mpuBoasrcs
yclioBHBIE 0003HaueHus, oTiinyaronuecst oT 'OCTa.

JIncr 2

Ha stom mmcre moxer ObITh mpejcTaBiieHa pa3paboTaHHasl CTYJEHTOM CXeMa 3alllUThI
ra3onpoBo/ia OT BHEIIHEW KOPPO3UH M KOHCTPYKIIUS NEPEX0/1a Ta30MPOBOJOM €CTECTBEHHOTO WM
HCKYCCTBEHHOTO TPEMSATCTBUS, CXEMbl PETYJIATOPA NaBIEHUS, MPEIOXPAaHUTEILHOTO COPOCHOTO
WM 3aMIOPHOTO KTanaHa u GuibTpa.

ODPOPMJIEHHUE KYPCOBOI'O TIPOEKTA

B cocTaB KypcoBOro npoekrta BXOST pacueTHO-MOSCHUTENbHAS 3aMucKa U rpaduuecKast 4acTh.
Pacuemmno-nosicnumenvnas 3anucka JOJDKHA OBITh HAlMCaHA B COOTBETCTBUU C IIPABUIIAMHU
oopmiieHHst pa3z0OpUYMBHIM TOYEPKOM. B KOHIIE 3amuCKU MPUBOJUTCS CHHCOK JIMTEPATYPHI,
HCITOJIb30BAHHOMN IIpU BBIIIOJIHCHHUU IIPOCKTA. Cchlnkd Ha JUTEPATYPHBIC HCTOYHHUKHU HAIOTCA B
TEKCTe (B KBaJPaTHBIX CKOOKaxX MPHUBOJATCS HOMEpa MCTOUYHMKOB, COOTBETCTBYIOIIME HOMEpPaM B
CIHCKE PEKOMEHAYEMOM JIUTEPATYpPhl).

B Hauane pacdyeTHO-NIOSICHUTENbHOM 3alMCKU JIOJDKHBI OBITh TOMEIIEHBl THUTYJbHBIA JIUCT
YCTaHOBJIEHHOTO 00pa3lia, OIJIaBlIeHUE, HICXOAHbIE JaHHbIE IS BHITIOJIHEHHUS KypCOBOTO IIPOEKTA.



HNCXO/JHBIE JAHHBIE JIJIS1 PASPABOTKU PI'P.

Tabmuna 1
IMocnennsas CocraB rasa
HI/I(bpa IHI/I(I)pa CH4 C2H5 C3Hg C4H10 COZ Nz
0 94,0 1,2 0,7 0,6 0,2 3,3
1 96,9 0,5 0,2 0,1 0,1 2,2
2 76,7 5,4 1,7 1,4 0,2 14,6
3 98,0 0,14 0,04 0,02 0,5 1,3
4 95,7 2,2 0,8 0,7 0,1 0,5
5 97,9 - - 0,1 0,2 1,8
6 98,1 1,6 0,03 0,02 0,12 0,13
7 97,8 0,4 - 0,3 0,2 1,3
8 88,6 1,0 0,2 0,14 0,6 10,0
9 97,0 2,0 0,3 0,2 0,1 0,4
Tabmuma 2

1-as mudpa mudpa

0 1 2 3 4 5 6 7 8 9
JlaBileHue rasa rmocie
TPC, MIIA 45 4,0 3,5 3,5 3,0 3,2 35 4,0 45 3
Paccrostaue ot I'PC
0 TOPOJICKOH ceTH, | 4 3,5 3,0 3,5 2,0 2,5 30 |42 4.6 3,2
KM
Pacnonoxxkenne I'PC 10
OTHOCHUTEIBHO IO B C 3 I0-3 C-3 |C-B B " |B 3
ropoja

2-as nudpa mudpa

0 1 2 3 4 5 6 7 8 9
Ne renmiana 1 2 3 4 2 1 2 3 4 3
Ne ceTu HU3.aBII. 3 4 2 1 5 6 7 8 3 6
[Torpebnenue raza.
Tabmwura 3

[Ipenmocnennss nudpa mmdpa
0 1 2 3 4 5 6 7 8 9

OTaXHOCTh 3aCTPONUKH
| p-u 2 3 4 5 2 3 4 5 2 3
Il p-u 3 4 2 2 5 4 3 2 5 4
Keaprup ¢ = rasossivi | 7 65 |60 |50 |55 |45 |50 |45 |40 |65
BOJIOHAr-Mu, %
banu (% xynarommuxcs) 30 35 40 50 45 55 50 55 60 35
Yo CTHPKH 0erbi B JIOM. | 5 45 |60 |65 |45 |40 |55 |50 |60 |50
YCIIOBUSIX
X11eG0saBobl, T/CYTIH 32 | () g 07 |08 |06 |07 |08 |07 |06 |08 |07
1000 xwureneit
bonpaunel-koexk Ha 1000 10 7 8 9 11 8 10 9 11 12
JKUT., IIT.
Yo MECTHOTO OTOIICHNA | 4 45 |50 |55 |60 |45 |50 |55 |60 |40
JKWJI. ¥ 00111, 3JaHUi
Pacxon rasza
TIPEIIPUATHSAMH, ThIC. M \d
Nel 1,25 15 1,0 11 1,4 1,2 1,9 2,2 15 2,2
Ne2 4,0 2,0 3,5 4,0 3,0 3,8 2,5 2,5 45 3,8
Yucno cMeH 3 1 2 1 3 2 2 3 1 2
Yucno OTOIIUT-X 3 3 5 3 4 4 3 3 4 4
KOTCJIbHBIX, IIT.




Pacx raza ['PII, ToIcC.
Lo 120 22 23 |24 |21 |23 |22 |20 |21 |23
Ne mrana moma 3 4 3 2 1 3 4 2 2 1
Tun BogoHarpesaTenei KT KT KT KT KT
KT KT KT KT KT
arB arB arB arB arB
ITotepu Haropa B
P p 250 300 | 350 250 | 300 250 250 300 350 300
nomoBoii cetu, I1a
Tabmuna 4
) = §
plasi bl
Ef E el E
=t = L = = L
o o () -
2 g 2 g
= 5 = ) 5 =
. = =2 . = = 8
s & < = 5 & s & S 5 &
g & SIS 5 E 2 = S g
o ISR =Y Qo S 5y N Q. Q =
0o = s 5 S o o = S 5 S o
= = | SR AN B = = | S AL H
1 AcTpaxaHb -22 6 UpkyTck -38
2 Bpsanck -24 7 Kanunaunrpan -18
3 INopbkwii -30 8 PxeB -29
4 I'omens -25 9 CMoneHnck -25
5 JuenponeTpoBck -24 10 YensOuHCK -29
ITpunosxenue Nel
Hopma pacxona reria Ha KOMMYHaIbHO-OBITOBBIE HYX/IbI U
pacyeTHbBIC €IMHUIIBI.
KonunuecTBo
Ne Pacuernas Hopma pacuyeTHBIX
n\_n Ha3nadyeHue pacxoayeMoro rasa SJMHHMIIA pacxona CIVHHII
moTpeOIeHIUS teruta, Mk moTpebNIeHnsT Ha
1 TBIC. KHUT.
IIpuroroBnenre nuImU U ropsdyen
BOJIBI Ha X03. HYXK/bl B KBapTHpax 0Oe3
1 A YA pTHp 1 uen\rox 3400 850
TOPSIYEro BOJOCHAOKEHUS M KYXOHHBIX
BOJIOHarpeBarelieil (0e3 cTupKu Oembs)
ITo HIPOLICHTY
5 Harpesanue BOIBI B KBapTUpax i | | 5320 KBapTHP c
BaHH WJIH AyIla ra30BbIMU
KOJIOH.
B gerckux sCHSX: MPUTOTOBJICHHE
3 A p 1 peberox 2050 40
TTUIIH.
[MpuroToBneHue ropsiueit BOIBI S |
- 1800 40
X03. OBIT. HYXK/] (0€3 CTUPKH Oeltbs)
4 To ke, B JETCKHUX cagax « 2390 50
5 B OoipHHIIAX ¥ POAMIIBHBIX JOMaX:
[TpuroroBnenne numu 1 xoiika B rox 3180 9
[IpuroToBnenue ropsyeii BOABI Ha X03.
obIT. Hyxnel (0e3 ctupku Oenbst u | - 9210 9
niedeOHbIC TIPOIICTYPHI).
Jist ctupku U ne3uHgexnnu Oenbs 1 T cyxoro Genbst | 2240 4,32
6 B nonuknuHMKax Ais nedeOHbIX meneit | 1 moceTurens B 840 1
(6e3 ctupku Oelbs) roJ
B mikonax, By3ax M TEXHHUKyMax IS .
1 ydammiics B
7 MOIOTPEBAHUS 3aBTPAKOB Hu ron 170 100
J1a00PATOPHBIX HYX]I.
1 ygammiics B
8 V4. 3aBefieHUs TPYAOBBIX PE3EPBOB ro;[y = 2900 20
9 B roctuHmmax 06e3 pectopaHoB ¢ | 1 MecTO B rof 5020 3-5




BaHHAMHM BO BCEX HOMEpax
To xe ¢ BanHamu B 25% HOMEpOB ~*- 3560 3-5
10 B pecTopaHax npu rocTHHHIIAX 1 MecTo B roj 4,20 365 palyioHOB
Crupka Oenbsi:
11 B KBapTHpax u B | 1 T cyxoro 6enbs | 8790 50
HEMEXaHU3UPOBAHHBIX MPAYSUHBIX
B MexXaHM3MPOBAHHBIX  MPAYEUHBIX | 20100 54
(cTupKa, CyIIKa U TIIaXeHUE)
36 MOMBIBOK B I'OJ
Ha JOJIKO KUTCJICH,
12 MeiThe B 6ansx 6e3 BaHH 1 mombIBKa 38 He HUMEIOIINX
ropsiyel BOABI B
KBapTHpax
To 5xe B BAHHBIX - 50
13 [IpurorosieHue 00€0B B CTOIOBBIX 1 0Gex 4,2 92400
To ke 3aBTPaKoB U YXKHHAX I sasTpax wmm 2,1 47000
VIKUH
14 Bblneqlia xieba W xIe0O0yIOUHBIX | T wanenmit 420
W3JICTTHI:
(B cpenHem) - 3200 400-600
15 Haxomnsenue Geinbsi:
a) OT HaceJICHUs 96 KT Ha 4en\rox
0,125 Ha
0) OT MOJIMKIIUHUK
MOCETHTEJIS
B) OT JIET. CaJI0B 360 Koo
pebenka
N 480 KT Ha
T) OT Aciel
pebeHka
1) OT OOJILHUIT 840 kr Ha KOWKY
€) OT TOCTHHUI] 300 xr Ha KOUKY
’K) OT CTOJIOBBIX 0,01 Ha 1 oben
3Ha4yeHus K03 PHUIIMEHTOB OJHOBPEMEHHOCTH JIEHCTBHsI ra3oBbIX prbopos KO.
ITuThl U apyrue TpruoOophI
Kon-Bo 4-x 2-x 4-x 2-x
KBapTH 4x 2- * koH(popouHa | KoHpOpouHa | KOHPOpOUHA | KOH(POpPOUHA
koH(popouHa | KOH(pOpOUHA
p a 4 s M Tra3. |s WM ra3oBasg s M €MK. |s U  EeMK.
KOJIOHKA KOJIOHKA BOJIOHAT. BOJIOHATD.
1 2 3 4 5 6 7
1 1 1 0,72 0,75 1 1
2 0,65 0,84 0,46 0,48 0,59 0,71
3 0,45 0,73 0,35 0,37 0,42 0,55
4 0,35 0,59 0,31 0,325 0,34 0,44
5 0,29 0,48 0,28 0,29 0,287 0,38
6 0,28 0,41 0,26 0,27 0,274 0,34
7 0,27 0,36 0,25 0,26 0,263 0,30
8 0,265 0,32 0,24 0,25 0,257 0,28
9 0,258 0,289 0,23 0,24 0,249 0,26
10 0,254 0,263 0,22 0,23 0,243 0,25
15 0,24 0,242 0,19 0,2 0,223 0,228
20 0,235 0,23 0,181 0,19 0,217 0,222
25 0,233 0,221 0,178 0,185 0,215 0,219
30 0,231 0,218 0,176 0,184 0,213 0,216

ITpunoxenne 3.
Koapunment nepexona uist onpeeseHns: pacCieTHOr0 YaCOBOIO PacXo/1a ra3a pa3BoAslIel ceTr

Km.

| Yncio

| 5 | 10 | 20

| 30

| 40 | 50

| 100

300 | 500
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JKuTenei B
ropoje
THIC. eI
3uauenue 1 1 1 1 1 1 1 1 1
KOPOUINEHT2 | 5100 | 2200 | 2300 | 2400 | 2500 | 2600 | 2800 | 3000 | 3300
nepexosa
HomuHnanpHas Terionpon3BOIMTENILHOCTS Fa30BBIX MPHOOPOB.
Buj razoBoro npubopa KJx\uac
[Tnura nByxKoH(OpouHas 6e3 1yxoBoro mkada 13400
To ke, ¢ AyXOBBIM MKaQoM 25000
[TnuTa TpexkoH(pOpOUYHAs C JYXOBBIM IIKaGOM 32500
To xe, yeTbIpexKoH(OpOUHas 40200
Bononarpesateib MpoOTOYHbIH (KOJIOHKA I'a30Bast) 75400-104700
Bononarpesatens emxoctHoi AI'B-80 25000
To xe, ATB-120 42000
Koten qyis npurotosnenust nuny (Ha kaxaeie 100 1) 84000
Tabmuua 1 3aganue.
Iopswo | Home | Ko
BLIII“; p BO Homep I InotHOCTH Hapaverper Marepuan  |Pation
HOMEp | IUlaHa | 3T@XKE |TEHIUIa Howep |Bin HaCeJIeHNs], OTOHOCH T e0BO CTPOUTEIILCTB
1o JTaKa | U Ha TOI - feucrews: YyelL. /Ta H’ o~ |VBOTISIIN a

T1 ATy C
KypHATY
1 1 5 1 1 otkpsItas | 300 150-70 [y CmoreHck
2 2 6 2 2 saxpprrast (280 150-70 MC-50 TromeHp
3 3 7 3 3 oTKpbITas | 260 130-70 MC-35 XabapoBck
4 4 8 4 4 sakpeItas |270 130-70 [y OpeHoypr
5) 5 9 1 5) otkpbItas | 290 150-70 MC-H0 Omck
6 6 10 |2 1 sakperast |310 150-70 MC-35 YertstOnHCK
7 7 11 |3 2 otxpbrrast [330 130-70 Iy AcrpaxaHb
8 8 12 |4 3 3akpbrrast [350 150-70 MC-50 Caparos
9 9 13 |1 4 otkpbITas | 360 130-70 MC-35 Kazanp
10 10 14 |2 5 sakpeIrast | 340 150-70 My Kupos
11 11 15 |3 1 otkpbITas |320 150-70 MC-50 H.Hosropon
12 12 16 |4 2 sakpeItast |305 150-70 MC-35 Mocksa
13 13 16 |1 3 OTKpbITas |285 150-70 [y VBanoBoO
14 14 15 |2 4 3aKpbITast | 265 130-70 MC-H0 Ilensa
15 15 14 |3 5 OTKpbITast | 255 150-70 MC-35 Tyma
16 16 13 |4 1 3aKpeITast |275 130-70 [y Boponex
17 17 12 |1 2 OTKpbITast | 295 130-70 MC-H0 Psizanb
18 18 11 |2 3 3aKpeITast |315 130-70 MC-35 Camapa
19 19 10 |3 4 OTKpbITast [335 150-70 Iy BpsiHCK
20 20 9 4 5 3aKpbITast [355 150-70 MC-50 Tomck
21 21 8 1 1 3aKpeITast | 345 130-70 MC-35 Npkyrck
22 22 7 2 2 OTKpbITas |33 130-70 My Kypck
23 23 6 3 3 sakpeItast |310 150-70 MC-H0 Unra
24 24 5 4 4 OTKpbITast | 295 150-70 MC-35 Trepb
25 25 5 1 5 3aKpbITast [250 130-70 [y YeOoKcapbl
26 26 6 2 1 oTKpbITast |260 150-70 MC-50 BapHayi
27 27 5 3 2 3akpbrrast 270 130-70 MC-35 Bonroman
28 28 6 4 3 otkpbITas | 280 130-70 [y VYa
29 29 5 1 4 3axpbrrast (290 150-70 MC-50 Kpachosipck
30 30 6 2 5 otxpbrrast |300 130-70 MC-35 Ilepmb
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PACYHETHO-IIOACHUTEJIBHASA 3AIIMCKA
1.1. VY nenpHBIN BeC U TEIUIOTBOPHOCTH ra3a
Bce nanpHelmme pacd€Tsl IPOU3BOAATCS C YUYETOM YAEIBHOIO BECA U TEIUIOTBOPHOCTH rasa.
Hcnonb3yemble roprodne rasbl, 0ObIYHO, COCTOAT M3 CMECH psa FOPIOYUX KOMIIOHEHTOB. ( CM.
3amanue).

TennoTBOPHOCT, M YIENBHBIH BEC CMECH TOPIOYUX Ta30B MOTYT OBITh ONpEIeNeHbl 110
YPAaBHEHUSIM:

Qu’ =0,01(aQ;+6Q,+8 Qs+...) kJDK/HM
Yen =0,01(ay 110y 2+BY 3+...) KI/HMS
rae — a, 0, B,... - MPOLIEHTHOE COJIepKaHNE KOMIIOHEHTOB CMECH T'a30B;

Qu’ - TEMIOTBOPHOCTS;
Y - IJIOTHOCTb.

Y nenpHBIE Beca U TCINIOTBOPHOCTb KOMIIOHCHTOB ITPUPOJAHBIX I'a30B IIPUBCJICHLI B Tabm. 1.1.

Tabmuma 1.1
Bun rasa TermoTBOpHOCTH raza V1. Bec raza

KI[)K/HM3 Kr/HMS
Meran 35840 0,717
OrtaH 63730 1,356
[Iponan 93370 2,02
Byran 123770 2,70
Bonopon 10800 0,0899
Oxwuch yriepoaa CO 12640 1,25
Azot - 1,251
JIByokucs yraepoga CO; - 1,97
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1.2 Onpenenenue rooBbIX pacxo0B rasa.
[Ipu mpoekTHpOBaHUM CUCTEM Ta30CHAOKEHMsI HACENEHHBIX MMYHKTOB MIEPBOOUYEPETHON 3a1aueit
ABJIIETCSL OIPENEICHUE KOJIMYECTBA ra3a, KOTOpOE€ JOJDKHO I0JaBaTh U PACHpPENEATh 3Ta
CUCTEeMa Cpeiu MOoTpeduTeneil:
Bce Bubl motpeduTeneii raza yCIOBHO MOJENICHBI HA MATh KaTETOPHIA:
a) OblToBOe moOTpeOsieHHe (MPUTOTOBIICHHWE MHUIMM W TopsdYeil BOABI B JAOMAIIHHX

YCIIOBUSIX);

0) KOMMyHaJbHOE MOTpeOsieHne (Ha HYXAbl OaHb, MPAYEUHBIX, CTOJIOBBIX, OOJBHHUIl U
poy.);

B) IMPOMBIIIJICHHOE TMOTpebsiieHus (pacxoJ Ta3a Ha TEXHOJOTHYECKUE HYKIbI
IPEIIPUITHI);

I') TOTpeOIeHue ra3a A OTOIUICHNS ¥ BEHTWISLIUY KIJIBIX U OOLIECTBEHHBIX 3/IaHUH ;
1) TOTpeOJICHUE Ta3a aBTOTPAHCIIOPTOM.

2.1. BeITOBOE M KOMMYHAJIBHO-OBITOBOE Ta30M0TPEOIICHHE.

Pacxop raza Ha ObITOBbIE, KOMMYHAIIbHO-OBITOBBIE HYXKIbI U HYXKIbl OTOIUICHUS W BEHTHIIALIUU
3aBUCUT OT YHUCIICHHOCTH HACEJICHUS U TOJIOBBIX HOPM Ta3anoTpeOIeHusI.

Yucno xureneit «N» ompenensieTcss Mo IUIOTHOCTU HACEICHHS «P», T.€. MO YUCIY >KUTENen
npuXoaaumMxcs Ha 1ra u mo miomaau «F» HacenéHHOro MyHKTa WM MUKpPOpaioHa.

N=pF

[110THOCTE HaceneHus 3aBUCUT OT 3TAKHOCTHU, 3aCTPOMKHA U HOPM >KWJION TUIOLIAINA HA YEJIOBEKa
(2.1.). (IInomans Mukpopaiiona B ra 6epércs ¢ y4€ToM IUIOMIAIN YIUI U CKBEPOB).

Taomuua 2.1

Hopma  xun- | Ilpenenst | MnauBua. DTaXXHOCTH 3/1aHUS
IJI0IATN u OJIHO-
aTaxH. 3actp. | 2 3 4 5 6 7 8

Om° He Oosiee 100 210 | 280 | 300 | 330 |380 |400 |410
HE MEHee 60 190 | 255 | 280 | 300 | 340 | 360 | 370
12m° He Oonee - 160 | 210 | 220 | 250 | 280 | 300 | 315
HEe MCHee - 140 | 190 | 210 | 230 | 260 | 265 | 275

Ecnu u3BecTHA YHCICHHOCTH HacCCJICHUA, TO FOI[OBOfI pacxo/ ra3a Ha OBITOBEIC U KOMMYHAJIbHO-
OBITOBEIE HYXJbI MOKHO OIIPEACIIUTD IO BBIPAKCHUTO

Vo — N ip :
H

I7ie O~ KOJMYECTBO PacUETHBIX eIUHMIL (TpUIIokeHue 1);

Qu’- TemIoTBOPHOCTH ra3a, KJ[K/HM

g - HopMma pacxoza rasa B k/[x (mpuinoxxenue 1).

Pe3ynbrarel pacy€ToB CBOJATCA B TaOJMIy pa3fesbHO MO KaXAOMY pailoHy ropoja.
[Tpoune nmoTpebuTeNM ra3a yUuTHIBAIOTCS BBeleHUEM KodddurmenTa 1.1
Huxe, 1 KOHTPOJIA, B 3aIIUCKE MPOBOJIUTHCS YIIEIbHBIN pacxo raza Ha 1 yen. B rox.
YacoBoil pacxoj ra3a Ha KOMMYHAJIbHO-OBITOBBIE HYKIbl OIpEIENsAeTCs C IOMOIIBIO
Ko3(¢uIMeHTa 4aCOBOr0 MaKcnwa Km[( (1\1}3’}/_15n0>1<eH1/1e 3 ) o ypaBHEHUIO
u m

HMY/d
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Pacxoj raza Ha OTOINICHHE U BEHTWIAIUIO 3TaHUN.
MakcruMalIbHBIN 4acOBOM pacxoj] ra3a Ha OTOIJICHHE U BEHTUJISILIUIO 3/TaHUI ONpEeenseTcs s
CYTOK C pacu€THOW HapyKHOM TEMIEpaTypoill MO YACIbHBIM TEIUIOBBIM XapaKTEPUCTHKAM
3IaQHUNI:

o _ agyWo (tg — tH) MY/
make 577
8 — aqgwg (ts B tn) HMg/I‘I
' Q.7
03 0 6 3
V,waxc :VMLZKC +VMaKC HM /9

rze — (o- CpelHss yAeabHas TEIJIoBasi XapaKTEepUCTUKA 31aHUH JIUIs OTOIIEHUS,
(o MpuBEIECHHI B Ta01.2.2.
Os - CPEHSS y/eJIbHAs XapaKTepPUCTUKA 3/1aHUM JJI1 BEHTUIISLINU.
0s= 0.84 x/I»x/gac M3rp.
t, - Cpe/IHSIS TeMIIepaTypa BHYTPEHHEro BO3yxa, t,=187;
ty - pacuéTHas Hapy)XHas TeMIeparypa, Tabmn. 7.4;
W, W - crpoutenbHblii 00bEM OTAIUIMBAEMbIX U BEHTUIIMPYEMbIX 31aHUM;
a — K03 GUIUMEHT, YYUTHIBAIOUIUI W3MEHEHHUE YIEIbHOW TEIJIOBOM XapaKTEePUCTUKU
3IaHUI B 3aBUCUMOCTH OT pacu€THOM TeMIepaTypbl HApY>KHOTO Bo3ayxa ( Tadu. 2.3 );
n- KIIJ cucremsi ( 0,7-0,8).

Tabmuma 2.2
DTa)KHOCTD 3JaHUH Jo K,H)I(/‘laC.MBFp
1- JTaXKHas 3aCTPOIKa 2,5-2,9
2-3-3TakHas 3aCTpPOUKa 1,9-2,1
4-5- sTakHas 3acTpoiika 1,7
6 u 6oitee 1,7-15
Tabmumna 2.3
ty -40 -30 -25 -20 -15 -10
Q 0,9 1,0 1,08 1,18 1.29 1,45

CrpoutenbHblii 00bEM 3/1aHUH MOXKHO OIpPENENATh MO YKPYNHEHHOM HOpME MPUHATON Ha
OJIHOTO Y€JIOBEKA B CPEAHEM:

a) KWJIBIX 3/1aHUuM -60 M

0) 00IIIEeCTBEHHBIX -15M°
Pacxon Temma Ha BEHTWISILMIO CJEAYyeT YYUTBIBATH TOJBKO JUIsl OOIIECTBEHHBIX 3JaHHUM C

ko3 unuentom 0,4

3. l'azopacnpenenurensusie myHKTHI (I'PIT)
3.1. PacuérHslil pacxon rasza.

Jnst ompeneneHus 4YMclia Ta3opaclpeeUTeIbHbIX MyHKTOB HEOOXOIWMO 3HATh PacCUETHBIN
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(MakcHMaIbHBIN) 4YaCOBOM pacxXoj ra3a CeTH HU3KOIrO JIaBJICHUS.
PacdetHslil pacxoj onpeaessieTcs o ypaBHEHUIO.

V=KV o+yee M/

rae - V- Ta yacTh MakCHMaJIbHOIO YaCOBOTO Pacxojia ra3a Ha OTOIUICHHE W BEHTHIISIIUIO
3JaHMiT, KOTOPas PA3IaéTCs CeThI0 HU3KOTO JABICHNS, HM /dac.
Crnemyer mIOMHUTB, YTO BO BCeX ciydasx, npumepHo nosnosuHa (0,4-0,6) yacoBoro pacxoja raza
Ha OTOIUIEHUE U BEHTHIALUIO MOTPEOIIAeTCs] KPYITHBIMUA OTOMUTEIbHBIMU KOTEIbHBIMU, KOTOPbIE
kak npeanpustie U ['PII moakiarodeHsl K CeTH cpeiHero aaBieHus. Yncino KoTenbHbIX O0epércs
110 3a/1aHUIO.
Jpyras yactb ra3a oTOMpaeTcst U3 CeTH HU3KOTO JIABJICHUS MEJIIKUMHU KOTEIbHBIMH OYaraMu.

[TosTomy
VE=(0,4+0,6) V°* yaxe HM /g

3.2 Onpenenenue Heooxoaumoro uucia ['PIT
MakcumanbHyI0 SKOHOMHUKY CPEJICTB B Ta30CHA0KEHWH MOKHO IMOJYYUTh HAa CTPOUTEIHCTBE
ra3onpoBOJIOB HU3KOIo JaBjieHUusA. CTOMMOCTh Ta30lpoBOAa HU3KOTO JAaBJEHUS, B OCHOBHOM,
3aBucut ot uyncna I'PII u ux pagunyca neicTausi.
OntumansHoe uncio ['PII onpenensiercss pa3iMuHbIMU METOJIaMHU, KOTOPbIE pacCMaTPUBAOTCS
Ha 0oJiee BBICOKOM YPOBHE MPOCKTHUPOBAHUHU. B IaHHOM citydae, JUIsl BHIMOJTHCHHS KYPCOBOTO
MPOEKTa, JOCTATOYHO BbIOpaTh pacuérHblii pacxon oanoro I'PII, KOTOphIi yCIOBHO MOKHO
CYUTATh ONTUMAIBHBIM. ( Vip; CMOTPH 110 33JJAHUIO).
Torna «ontumanbHoe» uncio ['PII amsa kaxaoro paiioHa paBHO:

nonxyueHHoe kommdectBo ['PI1 HeoOXoauMo OKpyriuMTh A0 IieJ0oro Oosbimoro ywcia (N),
03TOMY, (haKTHUecKasi MpoIryckHast criocoOoHocTh kaxaoro ['PII 6ynet paBHa

V= \i am/g
n
Haiinennoe uucno I'PII pactipenensercs Ha muiaHe ropoja, o KaxxJIoMy paioHy, B IIaXMaTHOM
MOPSAJKE TaK, YTOObI pauyc AEUCTBUS KaKJOTO IPUMEPHO, ObLT OJTUHAKOBBIM.
3.3 [Ton6op peryasTopoB AaBIEHHUS.

[TpomyckHas ciocoOHOCTh perynsropoB tuna PIIYK-2 onpenensiercs no popmye
V,x =1595fcp,p 1
/4

rae - f - moomane Kiamana, cm? (Tabm. 3.3.1.);
¢ - koapdunuent pacxonaa (tadmn. 3.3.1.);
p1 - abcoOTHOE /1aBJeHKeE ra3a Ha BXoJe, klla
¢ - k03 unuent, 3apucanuii o orHomenus Po/P1, onpenensemsiit no rpaduxy puc. 3.3.1;

[TapameTpsl PIAYK-2- PZIYK-2-100 PIIYK-2-200
50

Juametp knanaHa

35 50 70 105 140
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[Tnomane kman f 9,6 19,6 38,4 86,5 154
Koadduuuenr ¢ 0.6 0,42 0,4 0,49 0,4 Y -
IJIOTH
OCTh
rasa,
KI/HM
3, Tabmuma 3.3.1

Homunanbnas npomyckHast cnocoonocts P/l nomkna Ot B pepenax  0,1-0,8 Vipax

l " 2
Y g0 Oofr 08 09 P/pq

Puc,. 3.3.1.

4.I"a3onpoBoj

["azopacnpenenurenbHyI0 CETh CIeAYyeT MPOSKTUPOBATH IBYXCTYIIEHUYATOM.

Ha reHmiane HaHOCUTBCS paclpeleNuTeNIbHAs CETh HU3KOTO JABJIEHUS U Pa3MELIAIOTCS
I'PII — Touku nUTaHUSA STON CETHU.
[To okpamHaM ropojia CeTb HU3KOrO AABJIEHUS MPOCKTUPYETCA TYIHUKOBOM, a OCTaJbHas €€
4acTh, B 3aBUCUMOCTH OT PACIIOJIO0KEHHUS KBAPTAIOB, MHOI'OKOJIBLIEBOM.
[anee, HameyaeTcsa Tpacca ra3ornpoBoJia CPeIHErO AaBIEHU, K KOTOpor nojacoeauusercs: [ PII,
OpeNnpusaTHsi, KOTeNbHbIE M IPOYUE KpymHbIE MmoTpeOuTenu. Ha cetw cpemnero naBieHUsS
clemnyeT TpeayCMaTpuBaTh TMEPEMBIYKHM TaK, YTOOBl 3Ta CEeTh TMOJydalach JIBYX WIH
TPEXKONBLEBOM.
3amauya TUIPABIMYECKOTO pacyéra Ta30ompoBOJia CBOJUTHCS K BBHIOOPY HX JUAMETPOB B
3aBUCUMOCTH OT BEJIMYMHBI PACYETHBIX PACXO0B U JONYCTUMOM MMOTEPU JABIICHHUS.
Pacuér razonpoBoi0B MOKHO BECTH C TIOMOIIIbI0 HOMOTpaMMBbI U Tabnull (cM. npunnoxenue |V u
V)
Ecnu ynenbHbIN BeC ra3a, MUTAONIMN JTAHHBIN HACEJIEHHBIN MYHKT, OTJIMYAETCS OT YJEIbHOTO
Beca JUI1 KOTOPOrO COCTAaBJIEHUsS MOHOIPaAaMMBI, TO IIPOU3BOJMTHCS NMEPECUET pacxona rasa Io
YpPaBHEHUIO

v, =v [~
71
rzae — V- pacxo[ rasa npu yeiabHOM Bece Y
V1 - pacxo rasa Inpu yJeJIbHOM Bece Y1
ITorepu naBieHust B MecTHbIX conpotuBieHusXx CHull pekoMeHyeT ydnThIBaTh yBEIUYEHUEM
pacueTHBIX JJIMH ra3onpoBoioB Ha 10%.

4.1. I'mapaBnuyeckuil pacuéT ra3onpoBoja
CPEIHETO aBICHUS
3anpoeKTUPOBAHHBIA KOJIBLIEBOM Ta30MpOBOJ YCJIOBHO CJIEAYET IPEBPATUTh B PACUETHYIO
TYIUKOBYIO cUCTEMY. [l 3TOro Ha pacy€THOM CXeMe CTpEJIKaMH, HauyWHas OTTOYKH 3alUTKH,
HaMeyaroT HaIlpaBJIEHUE MOTOKOB ra3a. TOYKU BCTPEUYU IIOTOKOB ra3a. TOUKU BCTpPEYH IOTOKOB



22

rasa KoJIbLIEBYIO CHCTEMY ra30IpOBO/Ia ACJIAT HA MOIYKOJbLA.

Ecnu ceTh MHOTOKOJIBIIEBAs, TO OHA TaKKe pa30MBaeTCsl Ha MOJIYKOJIblIa KaK MOKa3aHo Ha puC.
4.1. B sTtoM cny4yae ceTb pa3buBaeTcsi OONBIIOE KOJIBIO, KOHTYphl KOTOPOTO Ha PHUCYHKE
MOKa3aHbl )KUPHBIMU JIMHUSAMU, U Majble (a, O, B), 0Opa3oBaHHbIE NEpeMbIlUKaMH (IIOKa3aHbI
TOHKUMH JUHUAMH). Kaxkoe Manoe KoJbllo, Kak U OOJbIIOE, UMEET TOYKY 3alUTKH U TOUKY
BCTPEYM MOTOKOB.

Pacuér razonpoBoaa Bea€Tcs B ONPEACIEHHOM NOPSAKE.

Hywmepyercs ydacTku U 10 IJIaHy rOpoJa Ha Ka)KJI0OM YYacTKH, HM>/4ac.

Pacuérnble pacxo/ipl ciae1yeT ONpeaesiaTh HAUMHAsl ¢ KOHEYHbBIX YYaCTKOB ITOJIYKOJIEL.
Hanpumep, Ha puc. 4.1. B Touky 8 mo ydactky 7-8 mpoxoaut pacxon 245 , HM®/4ac JIPyroro
pacxojia Ha 3TOM Y4acTKe HET, TO3TOMY 3TOT, PacXo[ ra3a OyJeT pacuéTHBIM (B3ST B KPYKOK) H
nojaérca oH y3ioM 7. Y3en 7 nmurtaercs ydyacTkamu 5-7 u 6-7 .CiaegoBaTenbHO, B y3€1 7 HAI0
I0ATh CTONBKO T'a3a, CKOJIBKO OT HEro oTTeKaet, T.e.245 , uM°/dac. ITo y4acTKy 5-7 nmomaaum
120 , um/uac, a 1o ydactky 6-7 125, HM/4ac. Du pacxoibl OyIyT Ha COOTBETCTBYIOIIHMX
ydacTKax pacyeTHbIMU. [1000HBIN pacdyéT NMpOM3BOIAT MO OCTAIBHBIM Y3J1aM M y4YacTKaM.
Janee BbIOMparoTCA HayalbHbIE U KOHEUYHBbIC JaBieHus. ClenyeT MOMHUTh, YTO ATH JaBIICHUS
OepyTcst aOCONIOTHBIMH, T.€. C NPHUOABICHUEM OJHOW TEeXHHUYECKOH armocdepsl. OOBIYHO,
HaYaJbHOE JaBlieHUE 3aaeTcs (Tadmn. 7.2), a KOHEYHOe — MIPUHUMAETCS U3 YCIOBUS YCTONYUBON
pabotsl perynstopa Ha ['PII wiu I'PY (Py;6=50 xIla unu P,5.=150 xI1a)

[To xaxxroMy 60JIBIIOMY MOJIYKOJIBIY MOACUNUTHIBACTCS YAETbHAS OTEPs NaBICHUS

2 2
Rc — PH Pk‘
P 1131

rac 2' - CyMMapHas AJInHa I10JIyKOJIbIa, KM

kITa?/ KM,

3Hast pacyE€THBIN Pacxo Ha y4acTKe, IO YACJIBHON OTEPHU JaBJIECHUS C IIOMOILBIO HOMOIPaMMBI
(mpunoxxenne 1V), monOupaercs HEOOXOAMMBIA JuUaMeTp TpyObl UM BBIHCHIBACTCS
COOTBETCTBYIOLIME 3TOMY JUaMETPY (PaKTUYECKOE 3HAUEHHE YAEIbHON noTepH Ry,.
DaKkTHYECKOE KOHEYHOE JIaBJICHUE HA KaX/I0M Y4acTKe OIPEJEIIeTCs [0 YPaBHEHHIO:

j— 2 _
Py =+P: —1IR,I klla

PesynbpTarhl cBOAUTCS B TaOIUILY.
Ne yg-oB | Jlnuna Pacuernsiii | Iuamerp | @aktuy. | Ioreps HavaneHoe | Koneunoe

y4-Ka, pacxon, MM YAEIBH. | Hamopa JaBJICHHE, | JABIICHUE,

KM HM g rnoreps, klla klla

kITa’/km
e \Y D Rg Ryl Py P«

3areM MPOU3BOJAUTCS yBSI3Ka aBJICHUN B TOUKE BCTPEYM IOTOKOB rasza. YBsA3Ka IIPOU3BOJIUTCS
IIyTEM Iepepacyera OTAEIbHBIX YYaCTKOB OJHOIO WJIM APYroro IoJayKoabua. Pacxoxnenue
JIaBJICHUsI B KOHEUHBIX TOUYKaX BCTPEUU IIOTOKOB Aomnyckaercs B npeaenax 10%.

Jlanee nponU3BOAUTCS pacdeT nepembluek. [IepeMbIluKN pacCUUTBIBAKOTCS KAaK TYIIMKOBBIE

Tra301poOBOAbI,

IJIL KOTOPBIX HAYAJIbHBIC W KOHCYHBLIC [AaBJICHHUA HW3BCCTHBI IO pacycTaM

OCHOBHOTO KoJbIla. Hampumep, nepempiuka 2-5-7 umeeT HavasibHOE AaBieHue Py u koneunoe Ps.
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4.3 PacueT razonpoBoaa HU3KOro JaBJICHHS.

[Ipu pacuere pacnpeneluTENbHBIX Ta30MpPOBOJOB HU3KOIO JABJIECHHS HA PacyETHOU
CXEME BBIICIAOTCA 30HBI JercTBUs Kaxjaoro I['PII, koTtopele M pacCUMTBHIBAIOTCS Kak
CaMOCTOSITEJIbHbIE MHOTOKOJIBLIEBBIE CUCTEMBI C IMOCIEAYIOIIEH UX YBA3KOM.

[To 3amannio HEOOXOAMMO pPACCUUTATh CHCTEMY COOTBETCTBYIOIIYIO 30HE JEHCTBUS
oxnoro I'PIT (cm. 3amanue, Tabi. 7.2 Ne ceTr HU3KOTO JIaBJICHUSA).

Pacnpenenenue raza nmo xaxmaoi 3o1e neiictus ['PII ycioBHO npuHuMaeTcs paBHOMEPHOE. DTO
YCIIOBHE YIIPOILAET OINPEACICHUE PACUETHBIX PACXOJOB Ia3a MO y4acTKaM CETH, T.K. B 3TOM
Cy4yae HMMEETCS BO3MOXXHOCTh BECh pPacxojl pa3OUTh MO KOJbIAM MPOMOPIHOHAIBHO HX
IUIOIA/IM, @ 3aTeM MOJIYYeHHOE pa30UTh MPOMOPLUUOHANBLHO JIMHAM Y4acTKoOB. Pacuer Benercs B
CIIEAYIOLEM MTOPSAAKE:
a) YAENbHBIN pacxo Mo MIIOIaau

\Y

_ epn
Y
rae F- miomaas 30861 gerictust oguoro I'PII, ra;
0) pacxoj ra3a, IpUXOISIIUICS Ha TUTonaab f, 3aMUTEIBAEMYIO OJTHUM KOJIBIIOM
_ 3
V =oy,f HM"/4ac
B) yIENBHBIN PacxXo/ rasa 1o JJIMHE ra30lpoBo/ia KOJIbIla

Vk

rae - .| — IpOTSHKEHHOCTh ePUMETPa KOJIbLA B M;

I') IyTeBbIE (pacIpeIeICHHbIE) PACX0/Ibl Ia3a Ha KaXJ0M y4acTKe ra30lpoBoja

V= Vyilye HM3/‘IaC,

rae — ly, — JuIMHA paccMaTpuBaeMoro yJacTKa ra30IpoBO/a.

Ecnu yyacTok razonpoBoja siBsieTcss 00IUM /IS IBYX KOJIell, TO

Uynlzvlynl+vllynl

B Tex ciydasx, Kkorja miomaab 3acTpOMKN HaXOIUTCS BHE KOJIbLIA, PACXO/1yEeMbIi Ha Hee
ra3 npubamisieTcs K IMyTEBOMY PAacXojy ydacTKa, OT KOTOPOro MpeNIojiaraercs MUTaTh ATy
II0LIA/Ib.

BoinonHeHHBIH pacyeT MpoBepseTcs CyMMHPOBAaHUEM MYTEBBIX pacxoa0B. Jl0KHO OBITh
BBIJIEP’)KAHO YCIIOBHE

HM/Uac .M.,

> Vi=Vipn

[TyteBble ydacTkOBble pacxonabl (puc.4.3a) 3aMEHSIOTCS DKBUBAJCHTHBIMH PacxojaMu
COCpPEIOTOUYEHHBIMU IO KOHIIAaM y4acTKOB B y3Jax (puc.4.30,B)

VY3510BbIE pacxobl ONPEEISAIOTCS 10 YPABHEHUIO

Vy2:=0,5% Vy, HM’/4ac,

rae - ) Vyy— CyMMa ITyTeBBIX PACXOJI0B I'a3a HA y4acTKaxX, NIPUMBIKAIOMIUX K Y311y (puc.4.3r).

Pacuer cnenan nmpaBWIbHO, €CJTM CyMMa BCEX Y3JIOBBIX PAacX0JIOB T'a3a paBHA pacxoay Ha
I'PIL

Pacnipenenus Bech yacoBoi pacxon rasa ognoro I'PII mo xosmpliam cetu B BUZIE Y3J0BBIX
pPacxoJI0oB U MPHUHSIB HAMpaBIEHUS MOTOKA Ta3a, B pe3yJbTaTe 4ero Kojblla OyayT pa3OuTHl Ha
MOJIYKOJIbIA, OMPENEISIOT PAaCUETHBIE PacXoAbl Ha KaXJIOM YYacTKE U3 YCIIOBUS PaBHOBECHS
y37a, T.€. B KaXAbIA y3el JOHKHO TMPOTEKaTh Ta3a CTOJIBKO, CKOJIBKO OTTEKAeT OT HEro
(puc.4.3.1). OmnpeneneHre pacueTHBIX PACXOJOB ra3a Mo y4acTKaM TYMUKOBBIX T'a30MPOBOJIOB
11eJI€CO00Pa3HO HAYMHATH OT KOHEYHBIX TOYEK 1o (hopmyIie

Vp=0,55V+V,

rae - Vi — TpaH3uTHBIN pacxon (puc.4.31)

B KombLIEBBIX ra30MpoOBOIAX PACUETHBIN PacXo]l CIeyeT ONpPeaesiTh HaYMHasi OT TOUEK
BCTPEYH MOTOKOB.

4.3.1. 'mapaBnnyeckuil pacyeT ra3onpoBoI0B
B pesynpTare THAPABIMYECKOTO pacdyeTa MHOTOKOJIBIIEBOM CETH HHU3KOTO JIaBJICHUS
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noa0UparoTCs JUaMETPhl TPYO pacUeTHBIX Y4acTKOB, TAKUM 00pa3oM, YTOOBI IPH
[Tepenan naBnenns B cetu AN mpuHuUMaeTcs coriacHo pekomeraanuii 12001]a.
Cpenusia yaenbHasi moTepst Harmopa Jjisi O0JIbIINX MOTYKOJIEI]
o = A—HI ITa/m
rae - Y | — nnunaa 60ipmux noaykoser ot I'PIT 1o qanbHe# TOUkH BCTpEUH.

OpueHTUpPYSACh Ha CPEIHIO YIIETbHYIO MOTEPI0 HAMOPAa M pacUETHBIE PACXOJIbI Ta3a 1o
ydacTkaM, 10 Homorpamme (mprwioxeHue ¥Y) moaOuparoT OnvKaWIme auameTpbl TPyO H
BBIIMCBIBAIOT COOTBETCTBYIOIIUE ITUM AUaMeTpaM (aKTUUeCcKue ylelbHble I0Tepu Haropa Ry,

JluneiiHas nmoTeps AaBJICHUS HA y4acTKe OmnpeensieTcs no popmyine

AHy,=1.1Rglyy ITa.

Crnenyer MOMHHTH — CpeIHsA yAenbHass moTepst Hamopa Oepercst ot I'PII mo nampHei
TOYKH (TI0 OONBIIOMY TOJYKOJBILY); a PacyeT Tra3ompoBOJia BEAETCS MO OTACIbHBIM MaJbIM
KOJIbIIaM, KOTOpbIe OOpa3ylOT MHOTOKOJIBLIEBYIO CHUCTeMy. B sTom ciywae, kaxkmoe Majoe
KOJIBIIO, COCTOSIIEE U3 JIBYX MAaJbIX MOJIYKOJEI], PacCMaTpUBAETCS KaK CaMOCTOSITEIIbHBIN
ra3omnpoBoj, AN KOTOPOrO HaXOISAT HEOOXOJWMBIE IUaMETPhl, 00ECHeUYHMBAIOIIME MPOIYCK
pacUYEeTHBIX YYaTKOBBIX PacXO0B. Pe3ynbTaThl pacueToB 3alUCHIBAIOT B TAOIHILY 10 CIIEAYIOMEH

dbopme

= T <
fae] T
= o g
£ P :
5] — = —_
> = 2 |3 c |7 g
S = | E s |5 |= |
2 |3 = |8 £ |E |z |E=
m = 5 < < 2 = 5 < =
< & = =5 | & | g 2 = g 8o
= Q = i = S
o = < (| % B = = = -
] 3 - (ST = ] O = = O -
= o I > o Qo = o = < o
o > = 5 T = = = 2> | =z & =
= 5 < 0] Sg o, Sy S < - o N
o & = = E D 5] 9] o r = O oM
= ) S < 2 2 = T E .| 8 o B =l
ol ol < = = S o o o i QO > =, @) o/
Z Z =¥ = = S E = o => | > | B T
1 2 3 4 5 6 7 8 9 10 11 12

[lotepu Hamopa 1O TMOJYKOJbIIAM MaJbIX KOJEI JOJDKHBI OBbITh  OJUHAKOBBI
(pacxoxnaenue gomyckaetcs 10 10%).

I'py0as yBsi3Ka mosrykoJiel MpOU3BOIUTCS MEpepacyeToM HEKOTOphIX ydacTkoB. Ilocie
pacueTa BCEro ra3onpoBoja MPOU3BOAUTCS YTOYHEHHE YYaCTKOBBIX PACXOJ0OB IIyTE€M BBEIEHUS
MOTPaBKH, ONpeesseMoi o popmyiie

+AV = % HM®/4
2> qu
ya
rae  AH — pa3HocTh noTephb Haropa 1o nosykossnaM, IIa;

Hy, — moteps Hamopa Ha y4acTke noykoabla (Ry yuly);

Vy4 — pacueTHBIN pacxoJl yuacTKa.

3Haku (+ -) MOKa3bIBAIOT HAIpPABIIEHUE JBMKEHHS pacxoja MOIpaBKH, (+) 1Mo yacoBOU
cTpenke, (-) — MPOTHB.

5. T'a3zocHa0keHUe KUIIOTO JIoMa.

[TpoekT razocHabxeHUs 3AaHUST pa3pabaThIBaeTCS C MCIIOJIB30BAaHUEM Ta3a, MPUHSITOTO
JUTsl TOpO/JIa.

JIBOpOBO# Ta30MpOBOI M BBOJ B JIOM HEOOXOIUMO 3alPOEKTUPOBATH B COOTBETCTBHH C
BBIKOIIMPOBKOM M3 TEHIUIaHAa KBaprTaja. BBIKOMMPOBKY M3 TEHIUIAaHAa COCTaBUTh IO CBOEMY
YCMOTPEHHIO M COTJIACOBATh C PYKOBOJUTEIIEM.

Ha akconomeTpuueckoii cxeme ra3onpoBo/jia MoKa3arb BBOJl, YCTAHOBUThH U30JIUPYIOIIHIA
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¢dmaHen M paccTaBUTh OTKIIIOYAIONIUE KpaHbI. J[TMHBI y4acCTKOB OMPENENSIOTCS MO IUIaHYy H
pa3pes3am 37aHUsl.

Pacuetnbie pacxoapl raza Ha ydacTKax IOJCUYUTBHIBAIOTCA IO CyMME HOMHHAJIBHBIX
pPacxo/0B BCEMH YCTaHOBJICHHBIMU NMPUOOpPAMH, C y4eTOM KO3(PUIIUEHTOB OJHOBPEMEHHOCTU
ux neiicteus Ko (mpuioxenue 2)

\Y ZZKO %ﬂ HM/g

rze — ( — HOMMHAJIBHBIA pacxo] Teria npudopamu, k/x/dac, npunoxenue Y1;
N — KOJIMYECTBO OJJHOTUITHBIX TPUOOPOB WIIK TPYIII PHUOOPOB.

[ToTepu naBieHus, Ha BCEX ydacTKax MarucCTPajbHOIO HANpPABJICHUS OMPENEISIOTCS OT
VJIIMYHOH CETH JI0 CaMOro yJajJeHHOTO OBITOBOro ra3oBoro mpubopa B 3manuu (H<=600IIa).
BHYyTpHIOMOBBIE Ta30MPOBOJBI PACCUUTHIBAIOTCS 1O TaOJMIaM WM HOMOTpamMmam Jiist
ra3onpoBoiOB HU3KOro nasieHusd. OOmas morteps nasineHus Ha ydactke (Hyy) cocrout us
JMHENHBIX 1ToTeph H| ¥ moteppb naBiieHUs B MECTHBIX cornpoTuBiieHusx — Hy,. Ilorepu naBinenus
B MECTHBIX CONPOTHUBJICHHUAX MOXXHO YUUTHIBATh HpPHU MOMOIIU KOI()(PUIMEHTOB MECTHBIX
COINPOTHBIICHUH M SKBUBAICHTHBIX JJIMH WJIA BBEJICHUEM MPOIICHTHON HAJI0ABKU K MOTEPSM Ha
tpenne. HanOaBku npuseneHs! B Tabmune 5.1.

Tabima 5.1
["a30mpoBOIBI OT BBOJA B 3/ITaHUE JIO CTOSIKA 25%
Crosku 20%
BHyTpHKBapTUPHBIC Pa3BOIKU
[Tpu nuHE yyacTKOB 1-2m 450%
3-4m 200%
5-7Tm 120%
8-10m 50%

MeToanyeckue peKOMeHIAUH 110 MOAT0TOBKE K J1a00paTOPHBIM 3aHATHAM

Benymeit nenpto 1abopaTopHbIX paboT SABISETCS IKCIEPUMEHTAIbHOE MOATBEPXKIECHUE U
IPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUH (3aKOHOB, 3aBUcHUMOcTel). ConepkaHueM
71a00paTOpHBIX PabOT MOTYT OBITH DKCHEPHUMEHTalbHAsl MpoBepKa (GOpMyJl, METOJUK pacyeTa,
YCTaHOBJIEHHE M NOJITBEPKAECHUE 3aKOHOMEPHOCTEN, 03HAKOMJIEHHE C METOJUKAMU [TPOBEIECHUS
HKCIIEPUMEHTOB, YCTAHOBJIEHWE CBOMICTB BEIIECTB, MX KAYECTBEHHBIX U KOJIMYECTBEHHBIX
XapaKkTepUCTHK, HAONIOJIEeHHE pa3BUTHUs SBJICHUHM, MpoueccoB U 1p. B Xone BbIMoIHEHUS
3alaHuil 'y CTYJIEHTOB (OPMHUPYIOTCS NPAKTHUECKHE YMEHMsI M HaBbIKM oOpallleHus ¢
pasNMYHBIMM  [IpUOOpaMM, YCTAaHOBKAMH, JIaOOpaTOpPHBIM O0OpYAOBAaHUEM, ammapaTrypoi,
KOTOpBIE MOTYT COCTaBJIATH YacTb MPO(ECCHOHATBHOM MPAKTUYECKONW MOArOTOBKH, a TaKKe
UCclieIoBaTeIbCKUEe yMEeHHUs (HaOnojaTh, CpaBHMBATh, AaHAJIU3UPOBaTh, YCTAHABIHUBATh
3aBUCHUMOCTH, JI€JIaTh BBIBOABI M O00OOOIIEHUS, CaMOCTOSITENIbHO BECTH HCCIIEJOBAHUE,
0(OPMIIATH Pe3yabTATHI).

JlaGoparopHble pabOTbI MOTYT HOCUTH PENPONYKTHUBHBIM, YACTUUYHO - MOMCKOBBIA U
MOMCKOBBIN XapakTep.

PaboTel, HOCAIIME PETPOIYKTUBHBINA XapaKTep, OTINYAIOTCS TEM, YTO MPU UX IPOBEICHUH
CTYACHTBI TMOJIB3YIOTCSI MOAPOOHBIMH HMHCTPYKLHUSMH, B KOTOPBIX YKa3aHbI: IeJb pPaboTHl,
MOSICHEHUSI (TeOpHsl, OCHOBHBIE XapaKTEPUCTUKH), 000py0BaHKE, allapaTypa, MaTepHalbl U UX
XapaKTEPUCTHKH, TOPSIOK BBIIOJHEHUs pPabOThl, TaOMUIBI, BBIBOJBI (0€3 (OpMYIMPOBKH),
KOHTPOJIbHBIE BOIIPOCHI, yueOHas U ClielluaabHas JINTepaTypa.

PaboTel, HOCAIME YaCTUYHO - TOMCKOBBIM XapakTep, OTIMYAIOTCS TeM, YTO MPH HUX
MIPOBEJCHUHN CTYJIEHTBHl HE MOJIb3YIOTCS MOAPOOHBIMM WHCTPYKIUSMHU, UM HE JlaH MOPSJIOK
BBITTOJIHEHUS] HEOOXOAUMBIX JIEHCTBUH, U TPEOYIOT OT CTYAEHTOB CaMOCTOSTEIBHOTO Moadopa
o0opy/noBaHus, BbIOOpa CIOCOOOB BBHINOJHEHHS] PaOOThl B HHCTPYKTUBHOM M CHPaBOYHOM
JUTEPATYPHI U JIP.
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PaboThl, HOCAIIME MOMCKOBBIM XapakTep, XapaKTepPU3yIOTCs TEM, YTO CTYACHTHI JOJDKHBI
PELIUTh HOBYIO AJIsl HUX MPOOJIEMyY, ONUPAsACh HA UMEIOIIHUECS Y HUX TEOPETUUECKUE 3HAHHUS.

@DopMbI OpraHU3alu CTYJECHTOB Ha JJA0OPaTOPHBIX paboTax: (ppoHTaNbHAs, TPYNIIOBas U
VHIVBUYaJIbHAS.

[Ipu ¢ponTampHON (¢dopMe oOpraHM3alMy 3aHATHA BCE CTYACHTHI  BBIIOJHSIOT
OJIHOBPEMEHHO OJIHY U TY )K€ padoTy.

[lpu rpynmoBoil ¢opme opraHuzamMu 3aHATHA OJHA W Ta K€ padoTa BBIIOIHIETCS
Opuragamu 1o 2 - 5 4eIOBeK.

[lpy wHAMBHIYyaNbHOW (oOpMe OpraHuM3aluu 3aHATHA KaXAbIM CTYJEHT BBIIOJIHSIET
VHIVBUAYAJIHOE 3a1aHHE.

OdopmiieHne NHCHMEHHOTO OTYeTa IO BBIIOJHEHHOW paboTe B COOTBETCTBHH C
TpeboBaHuAMU. [IMCEMEHHBIN OTYET O BBIIOJIHEHHOM J1abopaTopHOi padoTe JOHKEH coaepkKaTh
CIIEIYIOINE CBEJCHMUS:

- Ha3BaHME PabOTHI U CBeACHUS 00 aBTOpE oTueTa (Kypc, uMs, hamuius);

- 11eJIb Pa0OTHI U POPMYIIMPOBKA UCHIOIB3YEMOTO METO/[a aHAIIN3A;

- ONMCAHME BBINOJIHEHUS Ja0OPAaTOPHBIX UCCIIEAOBAaHUN I PACUETOB;

- CIIMCOK MCMOJIb3yEMOH JIUTEPATypBHI.

O1neHKM 3a BBINOJIHEHUE JIA0OPATOPHBIX PabOT YUHMTHIBAETCS KaK IOKa3aTeslb TEKyIleH
yCIIeBaEMOCTH 00yUaroILIEerocs.

pa3n4yHoi GopMBI.

3. YueOHO-MeTOoAu4YEeCKOe U HH(POPMAIIHOHHOE 00ecTieYyeHe T CIHIIHHbI
3.1. Pexomenoyemasn ocnosnasn iumepamypa

Ne Ha3Banmne

1 | Honun A.A., Kuna B.A., Aptuxosuu B.B., [Tmonuk M.I". 'a3ocHabxenue : yaeOHUK
JUISL CTYJIEHTOB BY30B I10 crienuaabHocTy "TernorazocHadkeHne u BeHTWIIus . - M.
N3n-Bo ACB, 2012. - 472 c. - ISBN 978-5-93093-729-9.

2 | CycnoB JI.FO. T'azocHaOxxenue [DieKTpoHHBIN pecypc]: ydueOHoe mocobue/ Cycios
J.1O., Tlognopunos b.®., Kymes JI.A.— DnexkTpoH. TeKCTOBbIE NaHHBIe.— benropon:
benropoackuii rocyIapCcTBEHHBIM TEXHOJOTHYECKUN yHuBepcuteT um. B.I'. Illyxosa,
SBC ACB, 2015.— 265 c— Pexum JOCTYyTIa:
http://www.iprbookshop.ru/66647.html.— 35C «IPRbooks»

3 | B.AXKuna.,, M.A.Ymakos., O.H.bptoxaHoB «I'a30Bble CeTH M YCTaHOBKH». Y4eOHOE
nocobue.- Mro: U3nar. llentp «Axanemusi», 2005.

4 | KomnakoBa H.B. T'azocHaGxkenue [DnekTpoHHBI pecypc]: yueOHoe mocoOue/
Konnmakosa H.B., KonnakoB A.C.— DnekTpoH. TeKcToBble AaHHble.— ExarepunOypr:
VYpansckuii dpenepanbubiii yausepcutet, 9bC ACB, 2014.— 200 c.— Pexxum goctyna:
http://www.iprbookshop.ru/68425.html.— 5BC «IPRbooks»

3.2. Pexomenodyeman 0onoiHumenbHan iumepamypa
Ne Ha3Banue
1. | "T'a3ocHabkeHue: y4eOHHK ATl CTYACHTOB BY30B IO CHEIUAIBHOCTH
"TemnorazocHa0xeHue U BeHTW U [ DnekTpoHHbIN pecype] / Kuna B.A. - M. :
WznarensctBo ACB, 2014." - http://www.studentlibrary.ru/book/ISBN9785432300232.html
2. | Cuctembl TeleMeXaHUKH B ra3ocHabkeHuu PO [DnekTpoHHBIH pecypc] : Yueol.
nocobue / Tapacenko B.U. - M. : U3natensctBo ACB, 2012. -
http://www.studentlibrary.ru/book/ISBN9785930938654.html
3. | ABTOHOMHOE TeTuTocHaOXeHue [ DIIeKTPOHHBIN pecypc] : YueOHoe mocodue / B.M.
Ilononckuii, I'' 1. Tutos, A.B. Ilononckuii. - M. : U3gatensctBo ACB, 2007. -
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http://www.studentlibrary.ru/book/ISBN5930933596.html

4. | CyoxankynoB @.®. ['azocHabxkeHue [ DIEKTPOHHBIN pecypc]: 1abopaTopHbIit
npaktukym/ CyoxankynoB @.D., Xague M.b., ['anueB P.M.— DneKkTpoH. TEKCTOBBIC
nanHble.— Ka3anb: KazaHCKHI HAMOHAJIBHBIN UCCIIEIOBATENBCKUI TEXHOJIOTMYECKU I
yauBepcuteT, 2008.— 95 ¢.— Pexxum pocryna:
http://www.iprbookshop.ru/61837.html.— 3B5C «IPRbooks»

5. | Cox mpaBun CII 62.13330.2011 "CHullI 42-01-2002. ["a3opacnpenenutenbHbIe
cuctembl”" AktyanusupoBanHas penakuus CHull 42-01-2002 (yTB. mpukazom
MuHKCcTEpCTBa pernoHaIbHOro pasButus P® or 27 nexabps 2010 r. N 780)

6. TemnorazocHa0XeHUE HACCICHHBIX MECT M IPEIPUATHI [ DIESKTPOHHBIN pecypc] :
ydaeOHOe mocoOue i CTyACHTOB 2-4 KypcoB OakaniaBpuara HarpasieHuid 13.03.01
«Tennosneprerrka u teriorexuuka», 07.03.04 «I'pagoctpoutenscTBoy, 08.03.01
«CtpoutenbcTBO» U MarucTpanToB HanpasieHui 13.04.01 «TemnosHepreTuka u
termiorexuukay, 07.04.04 «I'pagoctpoutensctBoy, 08.04.01 «CTpouTenbcTBO» BCEX
dbopm oOyuenust / . — DIIEKTPOH. TEKCTOBHIC JaHHbIE. — Boponek: BopoHekckuit
rOCYIapCTBEHHBIN apXUTEKTYypHO-CTpOUTENbHBIN YyHUBepcutet, D6C ACB, 2017. — 89
€. — 978-5-7731-0515-2. — Pexum noctyna: http://www.iprbookshop.ru/72948.html

7. | ®denepanbHble HOPMBI U IIPaBHIIa B 00J1aCTH MPOMBINUIEHHON O6e3omacHocTy "[IpaBuna
0€30IMacCHOCTH CeTel ra3opacupeielieHUs U ra3onorpedieHus"

8. | babkun B.®. MmxeHepHble ceTH [DIEKTPOHHBIN pecypc] : yueOHoe mocobue / B.O.
babkun, B.H. fuenko, B.}O. Xy3uH. — DIeKTpoH. TEKCTOBBIC JaHHBIC. — BopoHex:
Boponexckuii  rocyIapcTBEHHbBIN apXUTEKTYpHO-CTPOUTEIbHBIA yHHBepcuTeT, ObC
ACB, 2012. — 96 c — 978-5-89040-428-2. — Pexum Jgocryma:
http://www.iprbookshop.ru/22658.html

9. | CII 124.13330.2012 TemnnoBble cetu. AkryanusupoBanHas Bepcus CHull 41-02-2003
[Tpodeccuonanbhas cpaBoynas cucreMa «Texakcnepr

10. | CIT 61.13330.2012 TeruioBass wu3o0sALUs  OOOpPYIOBaHHMS U TPYOONPOBOJOB.
AxrtyanmsupoBannas Bepcus CHull 41-03-2003 IIpodeccronansHas crpaBo4YHAas
cucreMa «TexakcnepT»

11. | CIT 30.13330.2012 BayTpeHnHuii BOJOMPOBO ¥ KaHATH3AIUS 3AaHH.
AxrtyanmusupoBanHas Bepcuss CHull 2.04.01-85 IIpodeccuonanbHas cipaBoyHast
cucreMa «Texakcnepr»

12. | CIT 131.13330.2012 CrpoutenpHas kiumaronorus. AkryanuzupoBanHas sepcus CHull
23-01-99* TlpodeccnonanpHas cnpaBodHas cuctema «Texakcrnepr»

3.3. Ilpozpammmnoe obecneuenue, npogeccuonanvuvie 6a3vl OAHHBIX U UHDOpMaUUOHHbIE
CNpagouHble CUCHIEMbL, UHMEPHEN -PeCyPCbl

Ne | Ilepeuenb

1. | Haker odpucHbix nporpamm Microsoft Office

2. | ITaker oducHbIX mporpamm OpenOffice

3. | Onepannonnas cucrema Windows

4. | Autodesk, Autocad, Revit, Autodesk 3ds Max

5. | IIpodeccuonanvHas cnpaBouHas cuctema «TexakcnepT»

1. |Hayuynas Oubnuorexka UYysB['Y [Onektponusiii pecypc]. — Pexum gocryna:
http://library.chuvsu.ru

2. | DnmextpoHHO-OnOMMoreuynass cuctema IPRBooks [OmexkrponHslit pecypc]. — Pexum
nocryna: http://www.iprbookshop.ru

3. | DnekrponHas 6ubmmorevnas cucrema «tOpaiiTy: anekTpoHHass OMOIMOTEKa TS BY30B U
ccy30B [DnexTpoHHbIH pecype]. — Pesxum nmocryma: https://www.biblio-online.ru

4, | ObC «M3nmarensctBO «Jlawb» [OnekrpoHHBIM pecypc]. — Pexum pocryna:
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| https://e.lanbook.com/

Munctpoit Poccun http://www.minstroyrf.ru/docs/

MUHHCTEPCTBO CTPOUTEIBCTBA, APXUTEKTYPBl U KUIUIIHO-KOMMYHAIIBHOIO XO35HCTBA
Yygarmckoit Pecriyomku http://minstroy.cap.ru/about

@denepalibHOE  areHTCTBO IO  TEXHUYECKOMY PETyJIUPOBAHUI0O U METPOJIOTHH
(PoccranmapTt) www.gost.ru

OO0pazoBarenpHOE COO0O0IIECTBO Autodesk
http://www.autodesk.ru/adsk/servlet/pc/index?site|D=871736&id=18409945
Ennnoe oxHO Kk o0Opa3zoBarelbHBIM pecypcaMm [DIeKTpoHHBIH pecypc]. — Pexum

nocryna: http://window.edu.ru

Poccuiickas rocymapcTBeHHas 6ubanoTeka [DIeKTpoHHBIN pecypc]. — Pexxum gocryna:
http://www.rsl.ru

Poccuiickas HamumoHasibHass OuOIMoOTEeKa [DIEKTpoHHBIM pecypc]. — Pexxum mocryna:
http://www.nlr.ru

Hayunas snextponHas 6ubnmnoreka «KubepneHnHka» [DnekTpoHHBIN pecypc]. — Pexum
nocryna: http://cyberleninka.ru

CaiiT 11 TPOSKTUPOBIIUKOB WWW.AW(.ru
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