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MeTtonuueckue ykazaHus MO BBIOJTHEHHIO KYpCOBOTO MPOEKTa pa3paboTaHBbI
B COOTBETCTBUH C:

- @enepanbHbIM TOCYAapCTBEHHBIM 00pa30BATENbHBIM CTAHJIAPTOM TIO
Harnpasyiennto noaroropku 21.03.01 «HedterazoBoe neno» u ypoBHIO BBICHIETO
oOpa3oBaHus OakaiaBpuar, yTBEPKICHHbIN NprKa3oM MUHHCTEPCTBA 00pa30BaHMS
u Hayku Poccuiickoit @Pegepaumu Ne 96 ot 09 despans 2018 roxa,
3apeructpupoBaHHbiii B Muntocte 02 mapta 2018 rona, per. Homep 50225

- y4eOHBIM TIaHOM (OYHOM, OYHO-3a049HOM (opmaM 0OydeHHs]) TIO
Hanpasnenuto noarorosku 21.03.01 «Hedrerazosoe nemnoy.

B Meroanueckux yKa3aHUSAX H3JI0KEHbl METOJOJIOTHSI W METOJHKa
MOJATOTOBKM KYPCOBOT'O IMPOEKTAa, a TaKKe TpeOOBaHUS K €€ O(POPMIICHHIO; JdaHbl
PEKOMEHJAllMU CTYIEHTaM [0 3alIUTe KypCOBOIO MTPOEKTA.

Mertonuueckue peKOMEHJAIMU  MpeAHa3HayeHbl IS PYKOBOJUTENEH
KypCOBBIX paldOT, a TaKke JJIsl CTYAEHTOB BceX (popM oOyueHus, 00y4aromuxcs Mo
cnenuainbHoct 21.03.01 «Hedrerazooe npemo» B UYebokcapckoM HHCTUTYTE
(punnane) MocKOBCKOTO MOJIUTEXHUUECKOTO YHUBEPCUTETA.

ABtop BunorpagoBa Taredana ['eHHagbeBHA, KaHIUAAT TEXHUYECKUX HAYK,
JOTIEHT Kadeapbl TPAHCTIOPTHO-IHEPTETUUECKUX CUCTEM

(vkazamos @HO, yuenyio cmenens, yuerHoe 36anue uiu 00INICHOCHIb)

Mertoauueckue ykazaHusi oA0OpeHbl Ha 3acedaHuu Kadeapbl TPaHCIOPTHO-
sHepreTudeckux cuctem (mpotokos Ne 8 ot 12.04.20251)



BBEJIEHUE

CoBpeMeHHbIE TpeAnpUsITHs HEePTENPOAYKTOOOECIIEUEHHUSI — 3TO CIIOKHbBIC
KOMIUJIEKCHI MHKXEHEPHO-TEXHUYECKUX COOPYKEHUHM, CBA3aHHBIE MEXIy COO0O0M
TEXHOJIOTUYECKUMH  TIpolleccaMH,  OOECIEUMBAIONIMMU  TMpPUEM,  XpaHEHUE,
TPAHCIIOPTUPOBKY U CHAOXKEHUE MOTpeOuTeNe HePTenpoayKTaMu.

[ToBbimienrie 3PGEKTUBHOCTH MPEaIpUATHI  HedTenpoyKrooOecneueHus
JOCTUTAeTCs HE TOJIBKO 3a CUET YJIYYIIECHHS] TEXHUKO-3KOHOMUYECKHUX TOKa3aTesen
HCIIOJIb3YEMOTO0 O0OpPYJIOBaHMs, HO M 3a CUET BHEAPEHUS HOBOW TEXHUKH U
TeXHOJOruil.  Bwlpocmme  TpeboBaHMA K  KadyecTBY  HEPTEHPOAYKTOB
MPEIONPECIAIOT U YCIOBHUS pabOThl MPeanpUATUNA HePTeHpOAyKTOOOECHICUCHNUS,
TpeOyromre NPUHATUS HEOPAUHAPHBIX M SKOHOMHUYECKH 11€7IeCO00pa3HbBIX PEIICHUN.
Beipocimine TpeOOBaHMS K O3KCIUIyaTalMOHHOMY IE€PCOHANy OOYCIIOBIMBAIOT
HEOOXOUMOCTh TOBBIIICHUSI TEOPETUYECKOTO YPOBHSI CIEIMAINCTOB, T.€. 3HAHUUN
UMH  COBPEMEHHBIX TEXHOJOTMH U TPUEMOB, TO3BOJSIOIIUX  JOOUTHCS
MakCUMajdbHOW 3(Q(EKTUBHOCTH NpU MHUHUMYME pHUCKAa HAHECTH yIIepo
00CITy’KMBAIOLIEMY IEPCOHAILY U PUPOJIE.

Llenbto u3ydeHus ucuuiuivHbl «lIpoekTHpoBaHue ra3zoHe(TEXpaHUIUIL
ABIIIETCA IIOJyYEHUE CTYJAEHTaMHU 3HAaHUH TI0 OCHOBAaM NIPOEKTUPOBAHUA U
AKCIUTyaTalul 0ObEKTOB CUCTEMBI 00ecrieueHNs He(PTEPOyKTaMH.

3aauu U3y4eHUs TUCUUIUIMHBL:

— TOJIYYUTh 3HAHUS O COBPEMEHHBIX METOJaX MPOEKTUPOBAHUS MPEATPUITUN
no obecneyeHuro HepTenmpoaykTamu, dKcIutyararuu Hedgredas, A3C U OCHOBHOIO
TE€XHOJOTUYECKOTO o0opynoBaHus IpeanpusTun o o0ecreyeHuno
He(dTenpoaykTamu;

— MOJIyYUThb 3HAHHUSI O HAyYHO-TEXHUYECKONW JOKYMEHTaluu B 00JacTu
OPOEKTUPOBAHMA M JKCIUIyaTallud  OPEeJnpusITHid M0  OOEeCHedeHuro
Hedrenponykramu (CHull, 'OCT, BCH u ap.), a Takke COBpeMEHHBIX TPEOOBaHMIA,
OPEIbABISIEMBIX K POCKTUPOBAHUIO, SKCIUTYaTal[H, POMBILIUIEHHOW 0€30MacHOCTH
00BEKTOB NMPEANPUITHI 110 00eCcTIeYeHNI0 HEPTENPOAYKTaMHU.



HOPAJOK BBIITIOJHEHUA U SAIIIUTHI KYPCOBOI'O ITPOEKTA

1. Mopsaaok BbIOOPA M YTBEP:KIEHNUSI TEMbI KYPCOBOI0 IIPOEKTA

TemMa KypcoBOro TMpOEKTa ONpEAensieTca CTYAEHTOM COBMECTHO C
IIPENOJAABaTEIEM HAa OCHOBAHUU IEPEYHs HAIIPABJICHUN HAYyYHO-HCCIIEI0BATENbCKON
NeSITEIBHOCTH, €KErOJTHO YTBEPKIAaeMbIX Kadeapamu, 1 3aTeM (PopMyJIUpyeTcsl UM B
NEPBOHAYAJIbHON pEAAKIINH.

OpHa ¥ Ta )K€ TeMa HE MOXET BBINOJIHATCS HECKOJBKUMHU CTYJICHTAMHU OJTHOU U
TOU e Tpyninsl. B ciiydae cOBnaJgeHUs HHTEPECOB COJIEPKAaHUE KypPCOBOIO MPOEKTA
clielyeT YTOUHUTH C MpernofaBaTesieM sl TOT0, YTOObI 0OECIICUUTh €€ UCIIOTHEHHUE
B pa3HbIX acnekrax. Homep BapumaHTa COOTBETCTBYET MOPSAKOBOMY HOMEPY
CTYZEHTA B TPYIIIE.

BapuanTsbl 3a1aHuii 17151 BHINOJHEHNSI KYPCOBOI0 MPOEKTA

Howmep Bapuanrta | O6beM pezepByapa, M° Bunx Herenponykra
1 1000 bensun AN-92
2 2000 bensun AM-95
3 3000 bensun AN-98
4 5000 JwnzensHoe Tommso J1J1
5 10000 Jn3enpHOE TOIIIMBO 13
6 20000 Kepocun TC-1
7 30000 Hedts
8 40000 Tonounsiii Mazyt 100
9 50000 bensun AN-92
10 1000 bensun AM-95
11 2000 bensun AM-98
12 3000 JuzenpHoe oo J1JI
13 5000 JuzenbHoe Tormso /13
14 10000 Kepocun TC-1
15 20000 Hedts
16 30000 Tomounsni mazyt 100
17 40000 bensun AN-92
18 50000 bensun AN-95
19 1000 bensun AN-98
20 2000 JuzensHoe Torumeo JIJ1
21 3000 JuzenbHoe TormBo /13
22 5000 Kepocun TC-1
23 10000 Hedrp
24 20000 Tonounsid Mazyt 100
25 30000 bensun AN-92




2. CTpyKTypa M colep:KaHue KypPCOBOI0 MPOEeKTa

KypcoBoii poeKT T0JDKeH OTBeYaTh CISAYIOIIUM TPEOOBAHUSIM K CTPYKTYpE:

— BBCJICHHE,

— OCHOBHAa 4acTh;

— 3aKJIFIOYCHHE;

— CIIMCOK MCIIOJIb30BAHHOM JTUTEPATYPHI.

Bo BBenmennn oOcyxmaercs MOCTaHOBKA 3ajauyd, BBIOOP M 0OOCHOBaHHE
HAYAJIbHBIX YCIOBUU. B OCHOBHOW 4acTW MPUBOJSTCS BCE MPOU3BEACHHBIC PACUETHI.
B 3akitoueHnn aHAIM3UPYIOTCA U 00CYKIAI0TCS MOJyYEHHBIE PE3yJIbTATHI.

[lenb KypcOBOTO TMpoeKTa: BBIOpaTh MaTepuall pe3epByapa, paccUuTaTh
Harpy3ku, JCHCTBYIOIIME Ha pe3epByap, BHIOpATh ONTUMAJIbHBIE pPa3MeEphl,
BBIMIOJIHUTh PAacyeT Ha MPOYHOCThb, YCTOMYHMBOCTh M ONPOKHWJIBIBAHWE pPE3EpByapa,
pacyeT U KOHCTPYHPOBAHUE THUIIA U TIOKPBITUS pe3EpBYyapa.

MeToauka penieHus
1. Boi6op MaTepuaJioB Jisl 3JIeMEHTOB CTEHKH, IHUIIA U KPLIIIU pe3epByapa

Bri0op mapok crasneit 11 2JIeMEHTOB PE3EPBYapOB 3aBUCHUT OT Psifia YCIOBHIA:

— pailoHa CTpOUTENbCTBA (TEMIIEpaTypa HaubOJIee XOJIOIHBIX CYTOK);

— BMECTUMOCTH PE3EPBYaPOB;

— MHTEHCHUBHOCTH JKCIUTyaTanuu (000pauynBaeMOCTH XPaHUMBIX MPOAYKTOB B
ron);

— CTEINEHU arpeCCUBHOCTH CPEJIbI;

— TO0XapOONACHOCTU XPAaHUMBIX MPOTYKTOB.

Jaumia u obevaiiky pesepByapa M3TOTaBIUBAIOT W3 CIOKOWHOW (MOJIHOCTHIO
pPacKUCJIEHHOM) cTanu. /[ OCHOBHBIX KOHCTPYKUMW MPUMEHSETCS CIIOKOWHAs WU
MTOJTYCIIOKOWHAs CTalIb.

HemanoBaxubeiM (akTopom, oOecrieynMBarONUM HAACKHOCTh KOHCTPYKIIUN
pe3epByapa ¢ yueToM OOJIBIIIOTO KOJUYECTBA CBAPHBIX IIBOB, SBJISICTCA 00ECIeUCHHE
MPOYHOCTH U BSI3KOCTHU METaJIa CBAPHOTO COSMHEHUS HE HIKE, YeM TpeOyeTcs s
HMCXOJHOTO OCHOBHOrO MeTauia. I[Ipu 3TOM yriiepoJHBIN SKBUBAJIEHT CTaJIH C
npenenom tekydectd 390 MIla u HuKe UIsI OCHOBHBIX 3JIEMEHTOB KOHCTPYKIIMM HE
nokeH npesbimath 0,43, rae 3HaYEHHUE YIJIEPOAHOTO SKBHBAJICHTA OMPEAEISAETCS
o ¢opmyiie:

Mn Si Cr Ni Cu V P

Cog=C+—+—+—+—+—+—+-,

6 24 5 40 13 14 2
rae C, Mn, Si, Cr, Ni, Cu, V, P - maccoBble 101 yriiepoja, Mapraiiia, KpeMHHS,
XpoMa, HUKeJs, Meau, BaHaaus U ¢ocdopa Mo pesyibTaTaM IJIABOYHOTO aHAIM3a
(KOBIIIOBOM MPOOKI).

JlucToBasi cTanp U3roTaBiaMBaeTcs TOMMMUHON 4-50 mm, mmpuHoit 1500-3000
MM, airHor 6000-12000 MM ¢ 06pe3HbiMu KpoMkamu. CTajlb JOJKHA TTOCTABIIATHCS
C CHMMETPUYHBIM pACMOJIOKEHUEM TI0JI1 JONycKa I0 TOJIIMHE, JHOOo ¢
HECUMMETPUYHBIM PACIOJIOKEHUEM TIOJI JIOMyCKa MO TOJIIHUHE, HO HMEIOIIUM
MIOCTOSIHHOE TIPEIEIbHOE HUKHEE OTKIIOHEHUE, paBHOE 0,3 MM.



B cootBerctBUM ¢ 3amaHHBIM O00BEMOM pe3epByapa V. ompenensercs
OonTUMaJIbHasI BbICOTA 1O popMmyrie: [6]

Ye1* Rwy " A
Hopr = Ve p
2

rae yci — KO3pGUIUEHT yCcIoBHIl pabOThl CTEHKU pe3epByapa; Yr — KOIPPHUIUESHT
HAJECKHOCTH IO HArpy3Ke ISl THAPOCTAaTHMYECKOTo aaBieHusi; Rwy — pacdyeTHoe
COIIPOTHMBJICHHE CBAapHOTO CTHIKOBOro msa misg ctamd (Rwy = Ry), kr\em?; A —
IPUBEIEHHAs TONIMHA CTEHKH U KPOBJIU, CM; P — OOBEMHBIN BEC KUIKOCTH, KI\CM®,

3areM TNpUHUMAETCS TNpeaBapUTEIbHAs MaKCUMalbHas BBICOTa CTEHKH
pesepByapa her u mogduparoTes pazmepsl JIMCTA.

KonunuecTBo nmucTOB onpenensercs no popmynie:

her

NE —
hJIHCfTa

HOqueHHOG YHUCJIO0 OKpYIICTCA M BbICOTA CTCHKH KOPPCKTUPYCTCA H
HA3HA4YaACTCA OKOHYATCIBbHO (Hr)

3aTeM ompeneIsieTcs: paanyc pe3epByapa ra:

Ha3nauaercs Meron cOOpku pe3epByapa M3 PYJIOHHBIX 3aroTOBOK WIIU
NoJIMCTOBOM. B ciyuae mpuHATHS COOpKHM pe3epByapa M3 PYJIOHHBIX 3arOTOBOK
oTmpeeNsieTcs JJIMHA PYJIOHA:

L,=2'm"15+7,
rane t— 0,2 m.
3aTeM ompeaesieTcss KOJIMYeCTBO JIMCTOB B PYJIOHE:
L
P

NJ'IHCTDB - T:

rie | — amHa 0THOTO JIHCTA ¢ Y4ETOM MHUHYCOBOTO JIOTTYCKA.

B cnyuae, ecnim onuH u3 nuctoB Oyaer umeTh JummHYy Menee 0,51 , cmemyer
OKpyTIUTh ero JuHy a0 0,751 .

[Tpon3BoaMM KOPPEKTUPOBKY JIJTMHBI PYJIOHA!

Ly = Nyyeros * I
3aTeM yTOUHSIEM 3HAUYCHHUE painyca pe3epByapa I
L,—0,2
ry, = "
2T

2. Pacuer cTeHKH pe3epByapa
IIpoBepka Hecymield cmOCOOHOCTH CTEHKH pe3epByapa J0JDKHA BKJIIOYATh B
ceos:
— pacyér TMNPOYHOCTH NPU CTATUYECKOM HATPY)KEHHUH B  YCIOBHUAX
AKCILUTyaTalluu U TUAPOUCIIBITAHUM;
— IPOBEpPKA YCTOMYMBOCTH IIPU CTATUYECKOM HATPYKEHUH;



— MPOBEPKA MPOYHOCTH U YCTOWUYMBOCTHU MPU CEUCMUYECKUX BO3IEUCTBUIX (B
celiCMOOIIacHBIX pailoHax);

— pacyéT MaJOLMKIOBOM MPOYHOCTH (TIPU HEOOXOJUMOCTH ONpEACICHUS
Cpoka ciykObl pe3epByapa).

OCHOBHOIl Harpy3koil mpH pacu€re CTEHKM Ha MPOYHOCTh SBISETCS
THIPOCTaTUYECKOE JaBJICHHE, KOTOPOE, COBMECTHO C HU30BITOUYHBIM JaBJICHUEM,
BBI3BIBAET IOSIBJIEHUE B CTEHKE KOJBIEBBIX PACTATMBAIOIIMX HANpsLKEHUA. Takum
o0pa3oM, Mpu ONpeIeTICHUN KOJIBLEBBIX HAIPSHKEHUN PacCMaTPHUBAIOT CIIETYIOIINE
3arpyKeHUs:

a) Harpy3ka OT THJIPOCTATHYECKOTO JABJICHHS KUJAKOCTH B paCUETHOM YPOBHE
Kaxoro nosca Py (kH/m?):

Fx :me'g'p'(H_Z}:
rne Y — Kod(UIMEHT HaAEKHOCTHM MO Harpy3ke, MpUHUMAaeMbld Jid
IMAPOCTATUYECKOrO JABJICHUS DPAaBHBIM |; Z — paccrosHuE OT JHA 1O HWXKHEHN
KPOMKH Pac4€THOrO Iosica.

OObIYHO BBICOTA HaJMBAa MPOJYKTa ONpPENEISIETCS TEXHOJIOTHYECKUM
PETJIaMEHTOM DKCILTyaTaruy pe3epByapa u coctaBisieT 90-95 % BBICOTHI CTCHKH.

0) Harpy3ka oT u30bITOUHOTO naBieHus P, (kH/m?):

F, = ¥Vin® Fin
rae Y — KOA(DPUIMEHT HaAEKHOCTU MO HArpy3ke Uisi U30BITOYHOIO JIABJICHUS,
MPUHUMAEMbIN paBHbIM 1,2; Py, — HOpMaTUBHOE 3HaYeHUE U30BITOYHOTO JaBJICHUSA,
MIPUHUMAEMOE JIJIs1 PE3€PBYapOB HU3KOTO AaBieHUs paBHbIM 2 KH/m?.

[Ipu pacuére CTEHKM pe3epByapa C TOHTOHOM M30BITOYHOE J1aBJICHUE
orcyrcTByeT. OHAKO MpPH ATOM YUMTHIBAETCS Harpy3ka OT COOCTBEHHOI'O Beca
MOHTOHA, KOTOpasi MOXKET ObITh OIpEJIeieHa NOCe Ha3HAUEHUS! €T0 KOHCTPYKLUU U
ONpENEIECHUS TOJILIUH 3JIEMEHTOB. Kpome KOJbUEBBIX HaNpsHKEHUH B CTEHKE
BO3HUKAIOT U MEPHUIMOHAJIbHbIE HANIPSDKEHUS (OCEBBIE) OT BEPTHKAIBHBIX HArpy3o0K,
K KOTOPBIM OTHOCHT:

a) COOCTBEHHBIM BeC TMOKPBITHA, MJIOMIAJOK OTPaXKIEHUS M CTAl[MOHAPHOIO

obopynoBanus Go (kH):

G0=Vfg'G0n'?I'T2,

rne Vig — KO3(pGUUUEHT HaAEKHOCTH MO Harpy3ke Juisi cOOCTBEHHOrO Beca
METaJUIOKOHCTPYKINH, MpuHUMaeMblid paBHbIM 1,05; Gon — HOpMaTUBHOE 3HAYCHUE
pactpenenéHHON Harpy3Kd OT Beca TMOKPBITHS, IUIOMA0K OTPAKICHUS U
CTaIlMOHAPHOTO O0OpPYJOBaHUS, NPUOIIHKEHHO MOXET OBITh OMPENeICHO II0
0000I11IeHHBIM TIOKa3aTessIM [9] B 3aBUCMMOCTH OT 00BbEMa pe3epByapa (Tadur. 1).

Tabnuna 1 — Bec mokpbITHS, TUIONIA0K OTPAXKIEHUS U 000pYy0BaHUS

O6meM pesepyapa V, M° 1000 | 5000 | 10000 | 20000 | 30000 | 50000

Bec kpbimm 1 oGopynosrans Gon, KH/M? | 0,30 | 0,35 0,45 0,55 0,60 0,65

Harpy3ka oT cCOOCTBEHHOTO Beca MpHBEICHA MPUOJMKEHHOW, U 3aBUCHUT HE
TOJILKO OT 00bEMa pes3epByapa, HO MU OT TuUMA CcTalMoHapHOM kpbimu. [lo
pe3ynbTaTaM KOHCTPYKTHBHOTO pacyé€Ta KpbIIIM JlaHHAs Harpy3ka MOKET ObITh



YTOUHEHA W TIPUHITA B JNadbHEUIIEM JJIs OompenesieHus Oojee TOYHBIX 3HAYCHUH
MEPUTUOHATILHBIX HAPSHKESHUH.
0) BeC METAJJIOKOHCTPYKIIUIA BbIlle pacu€THoU Touku Gy (kH):

GM:Vfg'ZH'T'pM'g'HCT.i'Ztir

r7ie pm — IJIOTHOCTD CTalu; Heri — BBICOTA CTEHKHU BBIIIIE PACCMATPUBAEMOTO YPOBHS;
ti — HOMHUHaJNIbHAS TOJIIMHA 1-TO MOsICa CTEHKHU.

Bec crenku onpepensieTcs st KakJI0ro nosica.

B) Bec cHera S (kH/m?):

S = Sg W,

rae Sg — pacyéTHOE 3HAYEHHE BEca CHEroBOIO MOKpOBa Ha 1 M? rOpU30HTAIBHOU
MmoBepXHOCTH 3emiH (mo Tabm. 2); u=1,0 — xoadpdummenT mepexoma OT Beca
CHETOBOTO IMOKPOBA 36MJIM K CHETOBOM HAarpy3Ke Ha MOKPBITHE.

Tabnuua 2 — pacuéTHoe 3HaUEHHE Beca CHETOBOTO MMOKPOBa
Ha | M? rOpU30HTaJIbHON TOBEPXHOCTH 3EMIIH

Crerobie | I 1 IV V Vi VII VIII
panoHBI
S, Kl1a 0.8 12 18 24 32 4.0 4.8 56

[Ipu pacdere Ha YCTOMYMBOCTh pacCMaTpUBACTCS ITYCTOM pe3epByap, B
KOTOPOM OTCYTCTBYET THIPOCTATHUECKOE JaBICHUE TPOAYKTa H H30BITOYHOE
JaBJICHUE, ¥ PACCMATPUBAIOTCS CIICTYIOIINE HATPY3KH:

a) Harpy3Ka OT OTHOCUTEJIBHOTO pa3pexeHust (Bakyym) Py, (kH/M?):

Foax = ¥fBax " Foaxn
T7€ Visax — KOADPUIMEHT HAAEKHOCTH MO HATrpy3Ke MJisi BaKyyMa, MPUHUMAEMbIi
paBHbIM 1,2; Py — HOpMaTMBHOE 3HAa4YeHUE BaKyyma, IPUHUMAaeMoe s
pe3epByapoB HU3KOTO AaBiieHus paBHbIM 0,25 kH/m?.

0) BeTpoBas Harpy3ka Ha cTeHKy (kH/m?):

Fer = Yreer " Wo ko1,
TAC Vfger — KOIDOUUMCHT HAAEKHOCTH IO HArpy3Ke JUIs BETPOBOW HArpyskd,

MPUHUMAEMBIII TIPU pacyeTe Ha YCTOMYMBOCTH paBHbIM 0,5; Wy — HOpMaTHUBHOE
3HAa4YeHHWE BETPOBOTO HaBiieHust (o Tabid. 4); K — Koa(pHUIHMEHT, yIUTHIBAIOIIHIA
M3MEHCHHUE BETPOBOTO JIABJICHUS MO BbICOTE (IO Tali. 5); €1 — adpOoIMHAMHYECKUH

ko3 duirenT, paBubiii 0,5 npu pacyere Ha yCTOMYUBOCTbD.
B) BETpOBas Harpy3ka Ha nokpeitue (kH/m?):
oT __ ] )
PW - VfBET Wo " Ce2,

TJI€ Cpp - AIPOJMHAMUYECKHUN KO3 PULIMEHT, OnpeaesieMblii o Tadmauue 3.

Tabnuna 3 — AspoauHaMudeckuit KodphuueHT

H/2 0,17 0,25 0,50 1,00 2,00

Ci 0,50 0,55 0,70 0,80 0,90




Tabsmmua 4 — HopmaTuBHOE 3HaUYE€HHE BETPOBOTO JABJIEHUS

Berposrre | | I 1 IV V VI VII
palioHbI
Wo, k[la | 017 | 0,23 0.30 0.38 048 0.60 073 0.85

Tabmuma 5 — KoadpummeHT, yauTrIBaronii "3MEHEHUE BETPOBOTO JTaBJICHHUS

I10 BBICOTEC
Koaddunment K 1151 THIIOB MECTHOCTH
BricoTta z, Mm A B c
>5 0,75 0,5 0,4
10 1,0 0,65 0,4
20 1,25 0,85 0,55
40 15 1,1 0,8
60 1,7 1,3 1,0
80 1,85 1,45 1,15
100 2,0 1,6 1,25
150 2,25 1,9 1,55
200 2,45 2,1 1,8
250 2,65 2,3 2,0
300 2,75 2,5 2,2
350 2,75 2,75 2,35
>480 2,75 2,75 2,75

3. IlIpeaBapuTe/ibHbIM BHIOOP TOJIIIMH MOSICOB CTEHKH

[IpenBaputenbHblii BHIOOP HOMMHAJIBHBIX TOJIIHUH TOSCOB MPOU3BOAUTCS C
MOMOIIBIO pacu€Ta Ha HKCIUTyaTallMOHHbIE HATPY3KH, HA HATPY3KY TUAPOUCTIBITAHUIN
U TI0 KOHCTPYKTUBHBIM TPEOOBAHUSIM.

MunumanbHas pacy€THas TOJIMHA CTEHKU B Ka)XJAOM IMOsCE ISl YCIOBUU
AKCIUTyaTallu te PACCUNTHIBACTCS MO POopMYyJIE:
_g-pH—2z)T

R vy Ye
rae ¥, — KoahpuiumeHT yciaoBuil padoTel, paBHbIi 0,7 1 HUKHETO TMOsCa, PaBHBIM
0,8 nis Bcex OCTalbHBIX MOSICOB; Ry — pacuéTtHoe conmpoTuBiIeHHE Marepuana. J{is
pesepByapos 10 5000 m® Brmrountensno Ry = 355 Mlla, aus pesepByapos ot 5000
M3 Ry = 335 MIla.

MunumansHass pacy€THas TOJIMHA CTEHKH B KaXJOM IOsICe JJIsl YCIOBUIA
IMJIpaBIMUYECKUX UCTIBITAaHUN ty paccuuThIBAaETCS 1O (hopMyJIe:

L _gppH—2)r
g Ry "Ye
rie pgp — IUIOTHOCTh MCIOJIB3yEMOW MpPHU THAPOUCTIBITAHUSX BOABI, H — BbICOTa

té‘

»

»

HaJuBa BOABI MpHU TuapoucnbiTanusx; ¥, = 0,9 — koaddunuent yciaouit paboTsl

MIPY TUIPOUCTIHITAHUSX /IS BCEX MOSICOB OJTMHAKOB.
[To KOHCTPYKTUBHBIM TPEOOBAHUSIM TOJIIITUHA tx OTIpeaenseTcs mo Tabuuie 6.

Tabmuia 6 — MuHUMabHass KOHCTPYKTUBHO HEOOX0UMasl TOJIIIHUHA ty, MM

Huamerp \ Pynonnoe ncnosHenue \ ITosmmcr




pesepByapa D, m CramnuoHapHas Mnasaromas Kphima OBOE HCITOJTHECHHE
KpBIIIIa
D<16 4 4 5
16<D<25 6 5 7
25<D <35 8 6 9
D>35 10 8 10

HomunanpHast TtommuHa t KaXAOro TOsAcCa CTEHKH BBIOMpaeTcss W3

COPTaMEHTHOTO psiia CAEAYIOIHUM 00pa3oMm:
t — A= max(t, +c,tg,ty),

rae A — MMHYCOBOH JIOITyCK Ha Ipokat, A= 0,5; ¢ — nIpHILyCK Ha KOPPO3HUIO.

BenmnunHa mnpuiycka Ha KOPPO3MIO 334a€TCsl 3aKa3uMKOM M 3aBUCHT OT
arpecCUBHOCTH XPAHMMOTO B pPE3EpByape IPOJAYKTa M HOPMATHBHOIO CPOKa €ro
JKCIUTyaTaluu. Tak, HampuMmep, Ui CpPEIHEarpecCUBHOM CpeAbl CO CpeIHEn
CKOpOCThIO Koppo3uu Metauia 1o 0,05 mMm/roq ¥ HOPMAaTUBHBIM CPOKOM
skcruryatanuu 20 JIeT BeIWYrHa IPUITyCcKa Ha KOppo3uto cocTtaBuT 0,05%20 = 1 mm.

IToBepouHBI pacyéT Ha MPOYHOCTh M PACUYET HA YCTOMYMBOCTH IPOBOJMTCS
IUIS pacCYE€THOM TOJILIVHBI tp TOSICOB, KOTOpAs ONpPEAEIeTCs Mo GopMyJIe:

t,=t—A—c.

4. IIpoBepka CTEHKH HA POYHOCTh
[IpoBepka MNPOYHOCTH CTEHKH BBINOJHAETCS MO TMPUBEACHHBIM U 1O
KOJIBIIEBBIM HAIPSKCHUSM:

/ 2 , 2 _p Ye
Gl — O0q " 0y + 02 — Nyt
Yn

re ¥, - KodhPuimeHT HaJASKHOCTU MO Ha3HauYeHuIo, ais pesepByapa |l kmacca
¥n = 1; 04 — MEPUAMOHATIBLHOE HAMPSKEHUE; 0y - KOJBIEBOE HANPSKEHHUE.
KonbueBble HanpsbkeHUs 2 BBIUMCIAIOTCS IS HUXKHUX TOYEK IOSCOB IO
dbopmye:
i (g'p'(H_Z) +112Pun)'r_ (B« +R)-7r
tp tp
MepuaroHanbHble HANpsDKEHUS! 61, ¢ YYETOM KOI(P(GULIHUEHTOB HAIEKHOCTH

o Harpyske u Kod(PUIIMEHTOB 11 OCHOBHOTO COYETAHUSI HArPY30K BBIYUCIISIOTCS
JUTISl HUKHUX TOYEK TOSICOB 110 (hopmyJie:

Gy + 095G, (0,9-5—095-P,)-r

- 2m-r-t N 2-1

p p
rae 0,95 — xoaddummeHT coueraHus IS BPEMEHHBIX [IJIMTEIBHBIX HArpy30K B
OCHOBHOM COYETaHWU (BEC CTAaIlMOHApPHOTO OOOpYyAOBaHUs, Harpy3ka OT Beca

TEIJION30JIAUK, HU30bITOuHOE nAaBieHue); 0,9 — kospduumeHT coueraHus s
BPEMEHHBIX KpPAaTKOBPEMCHHBIX HAarpy30K B OCHOBHOM COYCTaHHH (CHEroBas

Harpyska).

a7

»




S. IIpoBepka CTEHKH Ha YCTOHYMBOCTh
[IpoBepka yCTOMYMBOCTH CTEHKH IYCTOIO pe3epByapa OCYIIECTBIAETCS IO

dbopmyie:
01 02
—+—=1,
Ocr1 Ocr2

A€ O.-; — MEPUANOHAIbHBIE KPUTHUYECKUE HAIPSIKECHUS; O — KOJIBLIEBBIE
KpUTHUYECKUE HampspkeHus; 1 — KodDPUIMEeHT ycioBHUs pabOThl MpU pacuere Ha
YCTOMYUBOCTb.

[Ipu HEBBINIOJIHEHUHU YCIIOBUS 1JIs1 00€CIeUeHUs] YCTOMYMBOCTH CTEHKU MOYKHO
YBEJIUYUTh TOJIIHMHY BEPXHUX IOSICOB WM YCTAHOBUTH IMPOMEKYTOUYHBIE KOJbLA
KECTKOCTH, WJI U TO U APYTrOE€ BMECTE.

IIpu pacuere Ha yCTOMYMBOCTD KOJIBLIEBOE HANPSIKEHUE O, 3aBUCHUT OT P U

SKBUBAJICHTHOT'O BETPOBOI'O BHELIHETO JNABJICHUS Fyer!

0,95B,.. + 0,9P,..
62 -

min !

tp

rac 0,95 — KOB(l)(l)HHI/IGHT COUYCTAaHUA JI1 BPCMCHHBIX JIMTCIBHBIX HAIPY30K B

OCHOBHOM COYCTAaHUU (OTHOCI/ITGJIBHOG Pa3pCKCHUC B TIa30BOM IIPOCTPAHCTBC

pesepByapa); 0,9 — kodddUIMEHT coueTaHus JJii BPEMEHHBIX KPAaTKOBPEMEHHBIX
. pmin

HArpy30K B OCHOBHOM COYETaHWH (BETPOBAs HArpy3Ka); t,,"""" — pacueTHas TOJIIHHA

CaMOTO TOHKOTO TIOsIca.
MepuaroHansHOE HANPSDKEHUE BBIUMCSACTCS IS HUKHEH KPOMKH yJacTKa
CTEHKH 110 (hopMmyJIe:
Gy +0,95(Gy + Gy) N (09-S—-095-B) 1
2m-r-t, 2-t,
[lepBoe (MepuIMOHATBHOE) KPUTHYECKOE HAMPSIKEHUE BBIYUCISIETCS TI0
dbopmyie:

01

»

tmin
Ocr1 = C-E 'p—r
r
rae C — koadpuiment, BeIUUCIIeMbI o popMynam:
min
r
C = 0,04 + 40— npu 400 < —— < 1220,
r tyrn

T T
C =0,085—-0,01————— npu 1220 = —— < 2500,
tmin. 10 5 tmin
o r

rae E — Monyib ynpyroctu npOKaTHOW CTalu U CTAIBHBIX OTJIMBOK.

BTtopoe (kombiieBoe) KpUTHYECKOE HAMPSHKEHNE BEIYUCIIICTCS 110 (hopMmyJie:

tmin L
r

r
GCT'ZZUFSSE(H—) - )

- r
rae H; — penyuupoBanHas BeicoTa pe3epByapa. [ns pezepByapoB cO CTallmOHAPHOU
KPBILIEN U C TOCTOSSHHOM TOJIIIMHOM MOSICOB CTEHKU PEIyLIUPOBAHHAS BBICOTA paBHA

MIOJIHOM BBICOTE CTEHKM pe3epByapa Hc;, Mpu nepeMeHHON TOJIIHUHE MOSICOB CTEHKU
H, Beruucnsiercs mo gpopmyie:



rae hj — BeIcoTa 1-T0 T05CA; t,; — pacu€THas TOJIIMHA JIUCTA 1-TO I1osica.

6. Pacyer qHNIA BEPTHKAJIBHOIO CTAJILHOI0 pe3epByapa

OCHOBHBIM Ha3HAYEHUEM JHUIIA SBJSETCA OOecneueHue TIePMETUYHOCTH
pesepByapa. Ilpu  mnpaBuIIBHOM  yCTpPOWCTBE  OCHOBAaHMS, KayeCTBEHHOM
U3TOTOBIICHUM, TPAHCIOPTUPOBAHUM W MOHTaXE KAKUX-JIUOO CYIIECTBEHHBIX
HaNpsDKEHU OT BHEIIHEW Harpy3ku B JHMINE HEe Bo3HHKaeT. [losTtomy TomnmmHa
JUCTOB JHUIIA MNPUHUMAETCS TOJBKO HCXOJSd U3 YCJIOBHUS COXPAaHEHUS €ro
LEJOCTHOCTU Ha IUIAHUPYEMBbIA NEPHOJ 3KCIUTyaTauud. VICKIOUeHHe COCTaBIseT
nepudepuitHas 4acTh JHUINA. 37€Ch B 30HE COCIMHEHUS JHUIIA C UIUHIPUIECKON
CTEHKOW MpU 3alOJIHEHUU pe3epByapa HEeDTEHPOIyKTOM MMEET MECTO MOMEHTHOE
HaMpPSHKEHHOE COCTOSIHUE C COOTBETCTBYIOIIMMU U3TUOHBIMU HAMIPSKCHUSIMH.

Juuma pesepByapoB o6bemoM V > 2000 M3 MMEIOT LEHTpaNbHYIO YacTh U
YTOJNIIEHHYIO KOJIBLIEBYIO OKpaiKy. ToJmuHa JUCTOB UEHTPAIbHOW YacTH
tgﬁ = 4 MM, TOJILIMHA JINCTOB OKPAWKU 3aBUCHUT OT TOJIIUHBI HUXKHErO Iosica
pe3epByapa.

Ha okpailku HENoCpeICTBEHHO OMUpAaeTCs LWIMHAPUYECKas CTEHKa
pe3epByapa, oOpa3ysl y3el COEOUWHEHUsA CTeHKU C¢ AHulleM. [IlpuHAToe 3HaueHue
TOJIIIMHBI TIPOBEPSIETCS PACUETOM HA MPOYHOCTH IO M3TUOHBIM HAMPSKCHUSIM,
BO3HUKAIOIIMM B MECTE COCIMHEHHUS OKpaeK AHUIIA C MUIMHAPUYECKON CTEHKOU
pesepByapa.

HapyXHbIil KOHTYp OKpaeK IOJKEH MUMETh BUJl OKPYKHOCTH U BBICTYNATh 3a
BHEIITHIOIO TTOBEPXHOCTh CTEHKU pe3epByapa He MeHee ueM Ha 50 mm u He 6omee 100
MM.

Jlns pesepByapoB 00beMoM OT 2 10 10 Teic. M® NPUMEHSIOTCS JHMINA C
OOBIYHBIMU OKPAWHAMU.

JIst TUCTOB OKpaeK MPUMEHSIETCS Ta K€ MapKa CTajM, YTO W JJIS HUXKHETO
nosica pe3epByapa WJIA COOTBETCTBYIOLIEIO €M Kjacca MPOYHOCTH NPHU YCIOBUHU
obecrnieueHuss ux cBapuBaemMocTu. C BHEIIHEW CTOPOHBI KOJBIIO U3 JIMCTOB OKPACK
JOJIKHO OBITH KpyroBoi (popMbl. BHyTpeHHsIsl TpaHuIla OKpaeK MOKET UMETh (OpMy
MPaBUJILHOTO MHOTOYTOJIbHUKA C YUCJIOM CTOPOH, PAaBHBIM YUCITY JINCTOB OKPaKH.

PanguanbHas mmpuHa OKpallku JI0KHA OOECIeuYMBATh PACCTOSHUE MEXITY
BHYTPEHHEW MOBEPXHOCTHIO CTEHKH U IIBOM MPHUBAPKH IIEHTPAJIBHON YacTH JHUIIA
ne meree 300 MM 171 pe3epByapoB 06beMoM 10 5000 M3 u 600 MM 11 pe3epByapoB
00beMoM 6osee 5000 M3, HO He MeHee BEIMYMHEL, OIPENEIAEMON COOTHOIIEHUEM:

Ly = 26,221 - t.
HapyXHbIil KOHTYp OKpaeK HOJKEH MUMETh BUJl OKPYKHOCTH U BBICTYIATh 32

BHEIITHIOIO TTOBEPXHOCTh CTEHKU pe3epByapa He MeHee ueM Ha 50 mm u He 6omee 100
MM.



Pucynok 1 — Cxema nHuia
a — 13 JIMCTOB OJINHAKOBOM TOJIIIMHEI; O — C IPSIMOYTOJILHBIMU OKpalKaMu;
B — C CETMEHTHBIMU OKpPalKaMH;
1 — 3aBO/ICKHME TIBBI, 2 — MOHTAKHBIE IIBBI, 3 — JIUCTHI [ICHTPAJIHLHOM YaCTH JHUIIA,
4 — MpAMOYTOJIbHBIE OKPANKHU MOMEPEYHBIE; 5 — MPSIMOYTOJIbHBIE OKpalKu
MPOJIOJbHBIE, 6 — CETMEHTHbBIE OKPAWKHU

Pa3mepsl OkpaeyHOTO KOJIbIIA JTHWINA HA3HAYAOTCS W3 YCIOBUS TPOYHOCTH
y3J1a COSAMHEHUS CTCHKH C JIHUIIEM C y4eTOM J1e(pOpMUPOBAHHOCTH JINCTA OKPAWKHU
JTHUIIIA.

HomuHanpHash TOJIIMHA KOJIBIIEBBIX OKPAaeK JODKHA OBITh HE MEHeEe
BEJIMYMHBI, OTIpeieiseMoit 1o popmyiie:

t, = 0,77 - t,.

[lenTpanpHas 4acTh MHUINA BBITIOJHACTCS B BUJE OTAEIBHBIX JIUCTOB WIIH
nojotHunl. Ee ¢dopmMa 10 mnepumMeTpy MNPUHUMAETCS WCXOAS U3  YCIOBHUSA
oOecrnievyeHrs BeTMYUHBI HaxJIecTa IIEHTPAIBHON YacTH THUIIA Ha KOJBIIO OKPaeK B



coOTBeTCTBUU ¢ Tabnuieit 4. HoMuHanbHas TOMIIMHA JMCTOB LIEHTPAJIBHON YacTH
JHUILA JOJDKHBI ObITh HE MeHee 4 MM, UCKIIIOUask IPUILYCK Ha KOPPO3HIO.

7. KoHCTpYKIIMSI M pacyeT NOKPHITHH pe3epByapoB

Bce kpplmm 1o nmepuMETpy ONUpAOTCS Ha CTEHKY pe3epByapa ¢
UCIIOJIb30BAaHUEM  KOJIBIIEBOTO DJIEMEHTAa KECTKOCTH. MMHHHMAIbHBIA pa3Mep
KOJIBIIEBOTO YTroJIKa JIOJKEH OBITh HEe MeHee 63X5 MM. MuHuUManbHas TOJIIMHA
AJIEMEHTOB TPUHUMAETCS paBHOW 4 MM C Y4eTOM HaJ0aBKA Ha KOPPO3HIO B
3aBHCHMOCTH OT YCJIOBHI SKCILTyaTalliH, CPOKA CITY>KOBI U CKOPOCTH KOPPO3HH.

CranpHasg camoHecylias OecKapKacHas KOHMYECKash KpbIlla MPEICTaBIsAET
co00i# rMaIKyt0 KOHHYECKYI0 000JIOUKY, HEMOIKPEIUICHHYIO paiiajIbHBIMU peOpamMu
KECTKOCTH. ['eoMeTpuyeckne mapaMeTphl KPBIMIA JIOJDKHBI  YIOBIICTBOPSTH
TpeOOBAHMSIM:

— MaKCHUMAaJIbHBIN IMaMEeTp KPBIIIU B Iane — 12,5 M;

— MHUHUMAaJbHBIA YroJl HakjoHa oOpasyromield KpbIM K TOPU30HTAIBLHON
ITOBEPXHOCTH JOJDKEH COCTaBILATH 15°, MakcMMaIbHBIN yroi HakJIoHa - 30°.

HomunanpHast TonmuHa 000J0YKK KPBIIIKA JO0KHA OMPENesIThCS PacueToM
Ha YCTOWYMBOCTh M JIOJDKHA OBITh He MeHee 4 MM, u He Oonee 7 mMm. Ilpu
HEJIOCTaTOYHOM Hecyled crmocoOHOCTH (MPU HOMUHAILHON TONIIMHE Oosiee 7 MM)
MOJIKPEIUISIETCST KOJBIEBBIME peOpaMu KECTKOCTH, KOTOPBIE YCTaHABIMBAIOTCS C
Hapy>KHOH cTOpoHBI. O00JI0YKA KPBIIIA W3TOTABIMBACTCS B BHJAC IOJIOTHHUIIA W3
OJHOM WJIM HECKOJIBKMX YaCTEM.

CranpHas camoHecyiasi OeckapkacHasi chepudeckas Kpbllia MpPeCTaBIseT
cobolt cepuueckyro 00070uKy. Pagnyc KpUBHU3HBI KPBIIIA JOJIKEH HAaXOJIUTHCS B
npeaenax ot 0,8 mo 1,2 nuamerpa cTeHku pesepByapa. Jluana3oH ITPUMEHEHHS
pesepByapos 10 5000 m® — ¢ quamerpom He Gonee 25 M. HomuHanbHas TosmmHa
000JIOYKH KPBIIIA OMPEEISETCS PacyeTOM Ha NPOYHOCTh M YCTOWYMBOCTH, HO
noikHA ObITh He MeHee SMM. [loBepXxHOCTh cepruyeckod KpBIIMIM MOXKET ObITh
BBITIOJTHEHA W3 JICTIECTKOB JIBOSIKOM KPUBU3HBI (BaJIbIIOBAHHBIX B MEPHIUOHATHLHOM H
KOJBIIEBOM  HAlpaBJICHWH), a Takke HWMCIOIIMX KPUBH3HY TOJBKO B
MEPHUINOHAIEHOM HaIPaBJICHUH.

CranpHasi KapkacHash KOHUYECKas KpBIIIa YCTAaHABIMBACTCS Ha pe3epBYyaphl
nuameTpoM OoT 10 1o 25 M. Yros HakjoHa 00pa3yrolIe KPhIIU K TOPU30HTATILHON
MOBEPXHOCTH BBIMOJHACTCS ¢ YKJIOHOM OT 1:12 (4,76°) mo 1:6 (9,46°). Kpemenue
HACTWJa KPBIIIKM TO TEPUMETPY OCYIIECTBISETCS dYepe3 OOBS30UYHBIM DJIEMEHT
XKECTKOCTU. KOHCTPYKITHS KPBIIITU BHITIOJHAETCS B CICAYIOIINX BapUAHTAX:

— B BHJIC IUTOB 3aBOJICKOTO H3TOTOBJICHUS, COCTOSIIHUX W3 COCTUHEHHBIX
MEXy COOOM AIIEMEHTOB KapKaca U MPUBAPEHHOTO K HUM HACTHIIA;

— B BHUJC OTJCNBHBIX 3JIEMEHTOB KapKaca M HaCTHJIa, TPUBAPHUBAEMOTO TOJIHKO
110 TIEPUMETPY KPBIIIHU C JOMOJHATEIBHBIMU CBSI3SIMH JKECTKOCTH, PacIojlaracMbIMH
B TUIOCKOCTH KapKaca, ¥ KOJIMIECTBOM DJIEMEHTOB HE MEHEE JIBYX.

CranpHasg KapKacHas KyNoOJIbHAsl KphbIllla MPEACTaBIsEeT COOOW paauaibHO-
KOJBIEBYI0O  KOHCTPYKIHMIO, 00pasyiourylo cpepuuecKkyl0 IOBEPXHOCTb U
PEKOMEHIYIOTCSI K IPUMEHEHHUIO JJIsi Pe3epByapoB AuaMeTpoM cBbiie 25 10 50 m
BKJTFOUUTENIBHO. [ 'eoMeTprdecKue mapaMmeTphl KPBIIU CIeIYIONTHeE:



— paanyc KpHUBHU3HBI C(EpPUUECKON MOBEPXHOCTHU KPBIIIM TOJKEH OBITH B
npenenax ot 0,8 1o 1,5 nnamerpa pesepByapa;

— HOMHUHAJIbHAS TOJIIMHA HACTUJIA HE MEHEE 5 MM.

KoHCTpyKIMsl CTalbHBIX KapKacCHBIX KYMOJBHBIX KpBIII BBINOJHSAETCA B
CJIEIYIOIIMX BapHAHTAX:

— B BHJI€ IIHATOB 3aBOJCKOIO HM3TOTOBJEHUS, COCTOSIIMX M3 COEAMHEHHBIX
MeXIy COOOM AIIEMEHTOB KapKaca U MPUBApPEHHOT'0 K HUM HACTHIIA;

— B BHJIE OTJEJbHBIX AIEMEHTOB KapKaca U HacTuja, IPUBAPUBAEMOTO TOJIBKO
0 TEPUMETPY KPBIIIM C JOMOJHUTEIBbHBIMU CBS3SIMH KECTKOCTH. KommdecTtBo
CEKTOPOB OIPEACIIAECTCA PACYETOM U JOJIKHO ObITh HE MEHEE YEThIPEX.

Hactun xppimr  MOXeT OBITh  BBIOJIHEH M3  OTACIbHBIX  JIUCTOB,
KpYIHOra0apUTHBIX KapT, PYJOHUPOBAHHBIX MMOJOTHULII. Kpbla onupaercs Ha
CTEHKY pe3epByapa ¢ IMOMOIIbIO OMOPHOIO KOJIbIA WM YCHIIMBAIOUIETO KOJIbLIA Ha
BEPXHEM YTOJILEHHOM MOSICE CTEHKHU IO/ YTJIOM PaBHBIM YIJIy HAKJIOHA KPBILIH.

[IpeaenbHO NOMYyCTUMBIE OTKIOHEHHSI pa3MepoB U (POPMbI CMOHTUPOBAHHOU
KPBIIIK pe3epByapa NpeacTaBiIeHbl B Tabauue /.

Tabnuna 7 — [IpeaenbHO JOMYCTUMBIE OTKIIOHEHUS! pa3MEpOB M (POPMBI KPBIIITU

[IpenenbHBIC OTKIOHEHUS ITPU AMAMETpe
HaumenoBanue napamerpon DE3CepByapa, MM Coiilllo

Hol2wm | 12-25m | 25-40m 40 u

OTMmeTka Bepxa KOHHYECKHUX

U C(bepnqecgnx KpBbIII 30 £30

Pa3HOCTh OTMETOK CMEXHBIX Yy3JI0OB Bepxa

pamuanbHBIX OaJIOK U pepM: 20

—B 30HC COIIPAKCHHUA CO CTCHKOMU,

—B 30HE COIpsDKCHUSA C IICHTPaJbHBIM 10

IIATOM;

—B 30HE CTHIKOBKH PaJHaIbHBIX OaJlOK 15

c(hepruUeCKUX KPBIIIL.

OTkoHeHne oT IPOEKTHOTO panuyca

ceprueckux 5

kpbinlL [IpocBer Mexay 1mabioHoM

Y THYTOW TOBEPXHOCTHIO

DJeMeHTHI U y3Jbl KPBIIIN JTOJDKHBI ObITh CIPOEKTUPOBAHBI TaKUM 00pa3om,
9TOOBl MaKCUMAaJIbHBIE YCHIIUS U AeQopMalii B HUX HE MPEBBIMIAIN MPeaeIbHBIX
3HAYEHUH MO0 TPOYHOCTH U YCTOWYMBOCTH MJISi BCEX PACUETHBIX HArpy30K U HUX
couetanuii. Ilpu pacyere yduTHIBaeTCS MEPBOE OCHOBHOE COUYETAHUE HArpy30K,
KOTOpBIE ACHCTBYIOT Ha KPBIIIY «CBEPXY BHUBY:

— OT COOCTBEHHOTO Beca 3JIEMEHTOB KPbIIIIH;

— OT Beca CTallMOHAPHOTO OOOpYNOBaHUS U IUIOMIAZOK OOCTYyXKMBaHUS Ha
KPBIIILIE;

— OT COOCTBEHHOT'O Beca TETIOM30JISIIUU HA KPBIILIE;



— OT BE€ca CHEroBOIO MOKpPOBa IMPU CHUMMETPUYHOM M HECHMMETPHYHOM
pacrpeeNeHUN CHETa Ha KPBbIIIE;

— OT BHYTPEHHETO pa3peKeHUsI B TA30BO31YLIHOM IIPOCTPAHCTBE pe3epByapa ¢
K02 (hPHUITMEHTOM HAZIEKHOCTH 10 HArPy3Ke Yt.

B pesepByapax, pabGoramommx ¢ HU30BITOYHBIM BHYTPEHHHUM JIaBICHUEM,
YYHUTBIBAETCSI BTOPOE OCHOBHOE COYETAHUE HArpy30K, B KOTOPOM y4aCTBYIOT:

- Harpy3kH, JEHCTBYIOIME HA KpPBIIIYy «CBEPXY BHU3» U IMPUHUMAEMBIE C
MUHHUMAJIbHBIMU PACUETHBIMU 3HAYEHUSIMH:

— OT COOCTBEHHOI'0 BECA 3JIEMEHTOB KPBIILIN;

— OT Beca CTallMOHApPHOT0 000PY/I0BaHUS HA KPBIIIIE,

— OT COOCTBEHHOT'0 Beca TEIUIOM30JISILIUU Ha KPBILIE,

- Harpy3ku, JCHCTBYIOIIME HAa KpBINIY «CHU3Y BBEpPX», M NPUHHUMAEMBIEC C
MaKCUMaJbHbIMH PACYETHBIMU 3HAUECHUSIMU:

— OT U30BITOYHOTO JIaBJICHUS ¢ KOAPPUIIMEHTOM HAJEHKHOCTU MO HATPY3KE Yf
paBHBIM 1,2;

— OT OTPULATEIBHOTO JIaBJICHUS BETPA.

IIpu npoBepke Hecyled CIOCOOHOCTH 3JIEMEHTOB KPBIIIA YYHUTHIBAECTCS
KO3 PUIIMEHT HAZEKHOCTU MO HazHAaYeHUIO V.. Koapduuuent ycnosuii paboThl Y,
IIPX PacyeTe MIEMEHTOB KPBIIIM IPUHUMAETCS paBHbIN (,9.

B kapkacHpIX KpbIliax OOBIMHOTO (HE B3PBIBO3AIIMIICHHOTO) MCIOJHEHUS
AJIEMEHTHI KapKaca HEOOXOUMO MPOBEPUTH HA MPOYHOCTH MPHU JACUCTBUU HATrPYy30K
OCHOBHOI'O COYETaHUs. YUYUTHIBAETCS COBMECTHas paboTa AJIEMEHTOB Kapkaca H
JIMCTOBOr'O HACTHJIA.

B pacuerax OeckapKacHBIX CTAallMOHApHBIX KpBIII PACUETHOE 3HAYCHUE
TOJIIIMHBI HACTUJIA OTIPEAEIISAETCS U3 YCIOBUS YCTOWYUBOCTU (OPMBI 000JIOUKH MTPU
[IEPBOM OCHOBHOM COYETAHHH HATPY30K. Y3€J CONPSIKEHUS KPBIIIM PACCUYUTHIBACTCS
Ha MMPOYHOCTH MPU JEHCTBUH KOJIBLIEBOTO PACTATMBAIOLIEIO YCHUIIUS, BO3HUKAIOIIETO
OT Harpy30K MepBOr0 OCHOBHOT'O COYETaHUS.

B pesepByapax, paboTaomux ¢ W30bITOYHBIM JaBICHUEM, Y3€J CONPSKECHHUS
KpBILIM CO CTEHKOW MPOBEPSAETCS HA YCTOWYHMBOCTH B CIydae IEUCTBUS KOJIBLIEBOTO
CKMMAIOLLEr0 YCUIIHSI, BOSHUKAIOIIETO OT HArpy30K BTOPOTO OCHOBHOT'O COYETAHMS.

B pacueTtHOe cedeHHe y3na COMNPSIKEHUS KPBIIMIM CO CTEHKOM HEOOXOAMMO
BKJIFOYATh KOJIBLEBOM JIEMEHT >KECTKOCTH, a TaK)Ke MPUJIETalo0IINe YYaCTKU KPBILIU
U CTEHKHU.

[Ipu pacyere KapKacHBIX CTAIlMOHAPHBIX KPBIII OOBIYHOIO MCIOJHEHUS
AJIEMEHTHl Kapkaca JOJDKHBI ObITh MPOBEPEHBbl Ha MPOYHOCTh MNpU JEHCTBUH
Harpy30K OCHOBHOI'O COY€TaHusA. B pacuerax ciemyeT Y4YUThIBaTh COBMECTHYIO
paboTy 371€eMEHTOB KapKaca U JIUCcToBoro Hactuia. [IpoBepka Hecyiiel crnocoOHOCTH
y37a COINpPSDKEHUs KpBILHM CO CTEHKOW MPOM3BOAUTCS AHAJIOIMYHO pacyeTam
OecKapKacHOUN KPBIIIIH.

B kapkacHBIX KpbIIIaX B3pPbIBO3AILIMILEHHOIO UCIIOJHEHHUS JIEMEHTBI KapKaca
MIPOBEPSIIOT HAa NPOYHOCTh M YCTOMYMBOCTHh MpPU JEHCTBUHM HArpy3oK MEPBOrO M
BTOPOTO OCHOBHBIX COY€TaHMU. JIMCTOBOW HACTWJI HE BKJIKOYAETCA B PACUETHYIO
CXEeMyY, HO YUUTBIBA€TCS B MOCTOSIHHOM HAarpy3ke OT COOCTBEHHOI'O BEca 3J€MEHTOB



Kkpeimd. [IpoBepka Hecyieil cioCOOHOCTH y3J7la COMPSKEHHUS KPBIIIN CO CTEHKOM
IPOU3BOAUTCS aHAJOTMYHO pacyeTaM OeCKapKaCHOW KpBIIIH.

OCHOBHBIE TOJIOKEHHSI PACYETOB CTALMOHAPHBIX KPBILI MPEANOIAratoT, YTO
HOMMHAQJIbHAS TOJIIMHA CaMOHECYIIE KOHMYECKOW KpBIIM OIpENeseTcs U3
YCIIOBHSI YCTOMUMBOCTH 000JI0YKH

teo = 14—2_L &,MM,
sinaN E
IZI€ 0 — yroJl HAaKJIOHAa KOHMYECKOM KpBIIIM K TOPU30HTAIBHOM ITOBEPXHOCTH B
rpamycax.
PacuerHas Harpyska Ha Kpslmy, kl]a:
1,05G,- + 0,95(1,05G,., + 1,3G,;)
Pr 12

IIpn pacdere y3ma CONPSIKEHUS KPBILM W CTEHKH B PACYETHOE CEYCHUE
BKJIIOYAETCSI KOJIBLIEBOM DJIEMEHT JKECTKOCTH, a TaKXKe IPUIETAlOlINe Y4YacTKU
KPBIIIY U CTEHKH.

V3en conpspKeHus: KPbIIIA CO CTEHKOM PAaCCUMTHIBAETCS HA NMPOYHOCTH IPHU
JNEUCTBUHU KOJIBLIEBOTO PACTATMBAIOLIECTO ycrius. [Ipu 3TOM pa3Mmepsl MONepeyHoro
CEYEeHUs OJKHBI Y OBJICTBOPATH YCIOBUAM

PrT
A= ,
0,2-R, -tga
rae A — BblIEJIEHHAs IJI0MIA/(b IONEPEYHOr0 CEYEHHsI YTOPHOT'O y3/1a KPBILIH.
PazMepbl BKIIIOYEHHBIX B pacyeT Y4YacTKOB CTEHKM M HAacTWia KpbILIU

OIPEIICIISAFOTCS
L, = 1,897Vr - t,

+0,95, + 0,95 1,2 Py

L, = 1,897

rae Ls — pasmep yyacTka cTeHKH; L, — pazmep ydyacTka HaCTWIA; tro — HOMUHAJIbHAS
TOJIIIMHA HACTUJIA CAMOHECYIIEH KOHMYECKON KPBIIIH.

B pesepByapax, paboTarolmux ¢ BHYTPEHHUM H30BITOUHBIM JIaBJIEHUEM, Y3€ll
COITPSDKEHUS KPBILIA CO CTEHKOM MPOBEPSAETCS HA YCTOMYUBOCTD B CIIy4ae JACHCTBUSA
KOJIBLIEBOTO CKMMarowero ycunusa. [Ipu 3TOM pasmepsl IONEPEYHOIro CEYeHUs
JOJKHBI 00ECTIeUrBAaTh BHIMIOJIHEHHUE YCIOBUS

4 5
rt-10 G, + 0,95(G,, + Gp;)
Jy=————-]0,95-1,2p, — — 2,
6-F-tga =12
rac Jy — MOMCHT HWHCPHOHUHU PACUYCTHOI'O IOICPECUYHOr0 CCUYCHUSA OTHOCHUTCIIBHO

BEPTUKAJIBHON OCH «y-Yy», COBIAAIONICH C OChIO CTCHKH (pHC. 2).
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Pucynoxk 2 — CoenuHenrss KOHUYECKOW KPBIIIHA CO CTEHKOMN

MuHuMalibHAsT pacueTHas TOJIIWHA II0JIOTHA tx KOHMYECKOW KpPBIIIHA IO
YCJIOBHIO YCTOHYMBOCTH 0€3 MPHUITYCKa Ha KOPPO3UIO OMpeIeseTcs mo ¢popmylie
t, = 4,48 - (E) S
E sina
IJie p — pacyeTHas Harpyska, kr/m?;, E — mogyns ynpyroctu cramu, MIla; @ — yron
KPBIIIY C TOPU30HTAJIBHOM TIOCKOCTBIO, B Tpajiycax.
Pacdernas Harpyska omnpezaensercs mo popmye

p =1,05g,, +0,95-1,2 gy +09-16-pu-s+ 0,95-1,2 " poare

e gm — Bec 1 M? ucTa Kpeimu; gy — BeC 1 M? yTeIumTens; S - mOJHOE HOPMATUBHOE
3HAYEHUE CHETOBOM HArpy3kH, 11a; Ppa - BEIMUYMHA OTHOCUTENBHOTO Pa3psKEHHS B
pesepByape noja kpsiie, [1a.
®opmyna npuMensiercs npu o < 30° 1 pu BHITIOTHEHUN YCIOBUS
T

= 274.

t; - sina

VYcaoBue mpoBepsieTcs MOCiie BBIUUCIEHUS MepBOro NpuOamxkeHus s tg. Tak

KaK pacueTHas Harpy3ka 3aBUCUT OT HEU3BECTHOM TOJILMHBI tx, B KadeCTBE

HAYaJIbHOTO MPHUOIIKEHUS MOXKET OBbITh NPHUHATA MHUHUMAalbHAas HOMHMHAJIbHAs
TOJILMHA, paBHas 4 MM C y4€TOM IIPUIyCKa HA KOPPO3HUIO.



[TomHOe HOpPMATUBHOE 3HAYCHHWE CHETOBOM HArpy3KH OMpENeNsieM 10
dbopmyie:
S=5So I
e So - HOPMaTUBHOE 3HAYEHHME BECA CHETOBOrO MOKPOBA HAa 1 M? rOpPU30HTAIBHOM
MOBEPXHOCTH 3eMJIH; W — KOd(HUIMEeHT mepexoja OT Beca CHETOBOTO IOKPOBA
3eMJIA K CHETOBOM Harpy3Kke Ha MOKPBITHE.
Maccy KOHCTPYKIIMH OTpeaesisieM 1mo ¢hopmyiie
My =Log - H - ter ™ Per-
VY3en KpereHus KPhIINA K BEPXY CTEHKHA MOKET ObITh BBITIOJHEH MO OJHOMY
W3 BapUAHTOB, TMPEICTABJIICHHBIX HAa PUCYHKE 3 M PACCUMTHIBACTCS HAa KOJBIIEBOE
pactsaruBaromiee ycmie Ny, IO yTIIOM o K TOPU30HTY 10 hopMyIie:
p-r?
2sina’
VY pesepByapa, paboTaroiiero ¢ M30bITOYHBIM BHYTPEHHUM JaBJICHUEM, y3€l
KpPCIJICHUST KPBIIIA K BEPXY CTEHKH PACCUHMTHIBACTCS Ha KOJIBIIEBOE CKMMAIOIIEE
YCHUITHE:

_ [pnaﬁ - Urg(gm +<gy)] T

Ny

N, :
2sina
JedbopMmaiinu He AOJKHBI MPEBBIIIATH JOMYCKAaeMbIe 3HAUCHUS:
I AL T
/=0 E-1 250

rae I - MOMEHT HMHEpUMM PAaJHAIBHOIO MPOrOHA C YYETOM TOJIILMHBI y4acTKa
HAcTHUJIa, KOTOPBIA MPUBAapEeH K BEpPXHEW IOJIKE MPOroHa; | - IiIMHa OKpPYKHOCTH
IIOKPBITHS, M.
Bripasus u3 ¢hopmyssl 3HaueHue 1, momydaem:
0,00652- g - I*- 250
I T E :

CrnenoBaTelbHO, TMOACTaBUB | B HEPaBEHCTBO, IIOJIy4aeM, YTO YCIIOBUE
BBIITOJTHACTCS.

DJeMeHThl U Y3JIbl KapKacHOW KPBIIIU MPOEKTUPYIOTCS C YCIOBHEM, YTOOBI
MaKCHUMaJIbHbIE YCUIIUA U JiehopMallii B HUX HE MPEBBIIIAIN PEeEIbHBIX 3HAUCHHUM
[0 IPOYHOCTH M YCTOWYMBOCTH, pernameHTupoBaHHbix CHull. KapkacHbie kpbimm
NPENCTaBIAIOT COOOM CHUCTeMY paJualbHBIX U KOJbLEBbIX Oanok. KomnyecTBo
paauaibHbIX 0alOK Ny ONpPEAENIIeTCS MO0 KOHCTPYKTUBHBIM COOOpPaXEHUSIM C yUETOM
HEpPABEHCTBA

m-D
= —.
1,8

P63YJIBT aTbl OI(per'IfIIOT Ci A0 4ucClia, KPAaTHOI'O YCTBIPCM.

Pacuer KpBIIH HpOI/ISBOJII/ITB C UCIIOJIBb30BaAHHUEM METOJAa KOHCUYHBIX 3JICMCHTOB.
PacuetHass cxema JO/DKHAa BKJIIOYATh BCE HECYIIME CTEp)KHEBbIE (Kapkac) u
IJIACTUHYATHIE 3JIEMEHTHI (HACTWII), IPETyCMOTPEHHBIE KOHCTPYKIMen. Ecinu mucThl
KPBIILIA HE IPUBAPEHBI K KapKacy, TO B pPACUETHYIO CXEMY KPBIIIA HE BKJIHOYAOTCS,
HO YYMTBIBAIOTCS B BECOBBIX XapaKTEpUCTUKAX. /(711 KapKaCHBIX KPBIII IIIUTOBOIO

n,



HUCIIOJIHCHU A (C IMPpUBAPCHHBIM K KapKacy HaCTI/IJ'IOM) IJ1aCTHHYaTbIC JJICMCHTHI
AOITYCKACTCA BKIIIOYATh B PACYCTHYHO CXEMY Ha OCHOBC MOMEHTHOM TCOPHMU.
]_IJ'ISI KapKAaCHBIX B3PbIBO3AINWIITCHHBIX KPBIII JOJIZKHBI BBIITOJIHATLCA YCIIOBHUA!

- D>15wm;

— D >9,46° (ykJI0H KpBIllIK MEHbIIIE WU paBeH 1:6);
— KpblIllla JOJKHA KPEMUTHCS K OMOPHOMY YTOJIKY OJJHOCTOPOHHUM YTJIOBBIM

IIIBOM C KaTe€TOM He 0ojee 5 MM,

— KOHCTPYKIHA y3JIa COIIPAKCHUA CTCHKH U KPBIIIN JOJIKHA IIPpaBUJIaAM,
— IuIomaab CCUCHUA OO0JIKHA YAOBJIICTBOPATH HCPABCHCTBY

ﬁ:(Gs+—Gr——(ai)—+[L95(Gso+—6r0+—Gsi+-Gﬁ)

A
0,2m- R, -tga
G) E)) OB0/0UKO
KD bW fﬁ

Os0A0UKC

K DhILIA
o OBBSA3LIBQOLLAM UsBA2bLIBCOLIA o
- % ¥ -
P 31eMEHT 3/18MEHT P

k . CTeHka
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Usonouxa
KPbl LW

CTeHka

Ctenxka .~~~

)

Us0nouxo
KP bl

Ucuamaapuee
KO/ABLO KPbIWK

CTerxa

Pucynox 3 - Y3en conpspkeHnsi CaMOHECYIITMX KOHMYECKUX U KYTOJIBHBIX KPBIII
CO CTEHKOM pe3epByapa
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Pucynok 4 - Y3en conpskeHHs KapKaCHbIX KOHUYECKHUX U CHEepUUECKUX KPBILI
CO CTEHKOM pe3epByapa

Crenxa



3. [lopsinok oopmiieHnsI KypcOBOIro MpPoeKTa

KypcoBasi paboTa BBINIOJIHAETCS Ha KOMIIBIOTEpE Ha CTaHJIAPTHBIX JIUCTax A4.
TekcT nmevaraercss Ha OAHOM CTOpPOHE JucTa. Ha cTpaHule JOHKHO pacnoJiararbest
28-30 cTpok, Kaxkaasi U3 KOTOPLIX coAep:KuT 60-65 3HaAKOB, BKJIIOYAs MPOOeEJIbI.
Me:xknycTpounbiii uHTepBat — 1,5, mpudrt tekcra — 14 (Times New Roman), B
Tabauuax - 12, B moacTtpoyHbix cHockax -10. Tekct meuyataercs CTPOYHBIMU
OykBaMU (KpOMe€ 3arjlaBHbIX), BBIPABHHBAETCS MO IIMPUHE C HCIOJIH30BAHUEM
MEPEHOCOB cJIOB. Ha TUTYyIBHOM JMCTE HAANMUCH: KypcoBas pabora medaratorcst 18
mpudTom. [lomuepkuBanne CIIOB U BBIICIEHNE UX KypPCUBOM BHYTPH CaMOi pabOTHI
He gomyckaercs. OJIHAKO 3aroJIOBKM M TMOJ3arojlOBKM MpPHU IE€YaTaHUM TEKCTa
MMACBMEHHONW Pa0OThl BBLICIAIOTCS TONYKHUPHBIM MIpUGTOM. AO3aIHBII OTCTYI
JIOJKEH COOTBETCTBOBATH 1,25 ¢M U ObITH OJMHAKOBBIM 10 BCe padoTe.

OpHEHTHPOBOYHBI 00BEM KypPCOBOTO MPOEKTa COCTaBIsAeT 25-35 crpanul. B
JAHHBIM 00BEM HE BXOJISAT MPUIIOKEHUS M CITUCOK UCTIOIb30BaHHBIX UCTOYHUKOB. [1o
COTJIAaCOBAHUIO C TIpenojiaBaresieM 00bEM paboThl MOXKET OBITH YBEJIMYEH.

CtpaHullpl, Ha KOTOPBIX H3JIaraeTcsl TEKCT, JOJIKHBI UMETh MmoJjs: JeBoe -30
MM, nnpaBoe - 10 MM, BepxHee - 20 MM, HIKHee - 20 MM.

B Tekctre pabotel «BBenenue», HazBaHue TJaB, «3akirodeHue» U «CIUCOK
UCIIOJIb30BAaHHOM JTUTEPATYPhD» NEYATAIOTCS (HAUMHAIOTCS) C HOBOM CTPAHUIIBI.

PaccTtossHue Mexay 3arojloBKOM H  MOJA3arojIOBKOM, 3arojOBKOM U
MOCJEAYIONIUM TEKCTOM, MOA3aroJIOBKOM M MPEIbIAYIIUM TEKCTOM OTACIISIIOT ABYMS
MOJTYTOPHBIMU  MEXKCTPOYHBIMM ~HMHTEpBajaMHM, a MEXKJY I0J3aroJIOBKOM U
MOCJEAYIOIIUM TEKCTOM - OJTHUM MOJYTOPHBIM MEXCTPOUHBIM HHTEPBAJIOM.

['maBbl MUCBMEHHBIX PabOT HYMEpYIOTCS apaOCKUMH LUU(PpaMH U JTOJKHBI
HaYMHATHCS C HOBOM cTpaHullbl (Jiucta). Homep riaBel coctout u3 uucna: 1, 2 u T.1.

3arosoBku (MOJ3aroJ0BKHM) PacCIoyiaratoTCs LEHTPUPOBAHHBIM (TTOCEpEearHE
TEKCTa) CIIOCOOOM.

CTpaHuubl NUCbMEHHBIX PadoOT JOJKHbBI MMETh CKBO3HYI) HYMepalUIo
apabckumu nudgpamu no Bcemy tekcry. Homep crpaHumbl mpocTaBiasiloT B
BHHU3Y MOJISI CTPaHUIIbI MO HEHTPY 0e3 TOYKM B KOHUe. [lepBoii cTpaHulen
IMCbMEHHON PaOOTHI SABISETCS TUTYNBHBIN JHcT. OH He Hymepyercs. B pabote
BTOPOM CTPAHULIEH SIBIISIETCS COJIEPIKAHUE.

TUTynpHBIN JHUCT MOJDKEH COAEpKaTh HAMMEHOBAHHWE YYEOHOTO 3aBeCHHUS,
dbopmbl 00yueHus, 0003HaUCHUE XapakTepa paboThl (KypcoBas), ee TeMmy, (haMUIINIO,
UMsI, OTYECTBO BBINOJHUBIIETO €€ CTyJACHTa, HOMEP Kypca M TPYIIbI, YYEHYIO
CTEIEHb, IOJHKHOCTh WJIM YYEHOE 3BAaHHE HAYYHOT'O PYKOBOJUTENS, €ro (paMuiiuio u
uHulManbl, Tpadel «Jlata cmaum», «JlomycTtuTh k 3amurte», «Jlata 3ammThDY,
«O1eHkay, MECTO U TOJ] HallMCaHUs PabOTHI.

Ornamienue pabOThI, KOTOPOE CJIEAYET IMOCJE TUTYJIBHOTO JIMCTA, JOJAKHO
coJiepKaTh HA3BaHUS AJIEMEHTOB CTPYKTYpPhI paOOThI M1 HOMEpA JIMCTOB, C KOTOPHIX
OHU HAYMHAIOTCS.

[Ipy uCNONB30BAHUM JUTEPATYPhl W LUTUPOBAHUU OTHAEJIbHBIX HAYYHBIX
MOJIOKEHUN CTYACHT 00s3aH OCYIIECTBISATH B CHOCKaX CCHUIKM Ha aBTOPOB H
WCTOYHHMKHU, OTKyJa OH 3auMCTByeT Marepuan (dhaMuiauss U HHUIMAIBl aBTOpA,
Ha3BaHWE pabOThl, MECTO W TOJ W3JaHUS, KOHKPETHas CTpaHUIA, OTKyAa



3aMMCTBOBaHa IUTara). llpu 3TOM IUTHUPOBAaHUE JOMYCKAeTCsl TOJBKO B
OTPaHUYEHHOM OOBEME, OINPABJAHHOM IEJIbI0 LUTHPOBaHUS (i1 O0OOCHOBAHUS
aKTyaJIbHOCTH paccMaTpUBaEMOI0 BOINPOCA; JEMOHCTPAIMM Pa3IUYHbIX B3IJIAIOB,
CYLIECTBYIOIIMX B HayKe M0 MpoOjemMaM Te€Mbl, OATBEPKACHUS WU OIPOBEPKEHUS
BBIJIBUTAEMBIX CTYAEHTOM TE3UCOB U T.II.).

[Ipsimoe ULMTHUPOBAHHME B TEKCTE O0S3aTENBHO OQPOPMIISIETCS C IOMOILBIO
KaBblueK. B ciayuae OykBaJbHOTO BOCHPOM3BENEHUS IOJOKEHUN HAYYHBIX TPYIOB
0e3 ykazaHHMd Ha HMX Ha3BaHUS U aBTOPOB KypcoBas paboTa K 3aluTe He
JOITYCKAETCS.

B cnucke MCTONb30BaHHBIX MCTOYHUKOB JOJDKHBI OBITh yKa3aHbl TOJBKO TE
MaTrepualbl, Ha KOTOPbIE UMEETCSI CChIIKaA (CHOCKA) B padoTe.

Ecniu B KypcoBoil paboTe UMEITCS MNPUIOKEHUSA, HUX HEOOXOAUMO
pOHyMepoBaTh. Bce TUCTBI KypcOBOTO MPOEKTA TOJKHBI OBITH TPOHYMEPOBAHBI.

Hymepanust ctpanuil B KypcoBoi paboTe JoJKHA ObITh CIUIOMIHOW. CTyJIEHT
OTBEUAET 3a IPAMOTHOCTh U aKKYPaTHOCTh O(hOPMIIEHUS! KypPCOBOTO MPOEKTA.

Hanuuue rpammaTtnueckux, opdorpaduyeckux U MyHKTYalMOHHBIX OIINOOK
6o  HeOpexxHoe odopmiieHHE  pabOTBl  MOXET TMOCHYKUTh  MPUYUHOU
HEY/JIOBJIETBOPUTEIBHON OLIEHKH PabOTHI.

4. Ilopsinok mpeAcTaBJIeHUSA KYPCOBOI0 IPOEKTAa HA 3alIUTY

KypcoBasi pabora, MOATOTOBJIEHHAs CTYJEHTOM B OKOHYAaTEIbHOU (opme,
NOJKHA OBITh MpEJCTaBICHA JIEJIONPOU3BOAUTEN0 Kadeapsl B CIEAYIOLEM
KOMILJIEKTE:

B MHUCbMEHHOW (opMe B MPOIIMTOM, COPOUIIOPOBAHHOM WIIM CKPEIUIEHHOM
BUzE — | 3K3eMILIAD;

B JJICKTPOHHOM (opMe MNOCPEACTBOM HANPABJIEHUS HAa 3JIEKTPOHHBIN
MOYTOBBI  ajgpec  Kadeapbl  TPAHCNOPTHO-IHEPreTHYECKUX  CHCTEM
ttm@chebpolytech.ru- 1 3x3emnasip.

JenonpousBoautens Kadenpsl Mmocie perucrpanuu ¢akra U JaThl ClIa4yd
KypCOBOT'O IPOEKTA NEPENAET €€ ISl MPOBEPKU HAYUYHBIM PYKOBOIUTEIEM.

[lepenaua KypcoBOro TMpoeKTa B DSJIEKTPOHHOM Qopme MOXKeT ObITh
OCYLIECTBJIEHA ITyTEM HAIPaBJICHUS €€ CTYJEHTOM HENOCPEACTBEHHO HAyYHOMY
PYKOBOJIHUTEIIO 10 3JIEKTPOHHOM MOYTE.

[Tocne mocTymieHus: KypcoBOro mpoekTa Ha Kadenpy HaydYHbI pyKOBOIUTEINb
npoBepseT ee B TeueHue 14 kaneHJapHbIX JHEM C MOMEHTa MOCTYIUICHUS Ha
kadenpy, mocjae 4ero BO3BpAIIAeT €€ JEIONPOU3BOAUTENIO CO CBOMM OT3bIBOM. B
OT3bIBE YKa3bIBAIOTCS CIIEYIONIUE TTOJIOKECHHUS:

— HaMMEHOBaHue y4eOHOTo 3aBe/ieHus, kadeapsl, Gopmbl 00yUeHHUS;

— 0003HaueHHEe XapakTepa padboThl (KypcoBas), €€ TEMY;

— ¢aMuUINIO, UMS1, OTYECTBO BBIMOJIHUBILIETO €€ CTYI€HTa, HOMEP Kypca U TPYIIIbL;

— YYEHYIO CTENEHb, JOJDKHOCTh WJIM YYEHOE 3BAHUE HAYYHOTO PYKOBOIUTEINS, €ro
(amMUIIKIO U MHUIHAIIBI,

— COOTBETCTBHE IMPEACTAaBICHHOW KypCOBOTO IMpPOEKTa OOIuM TpeOOBaHUsM,
YKa3aHHBIM B HACTOSAIINUX METOINYECKUX YKa3aHUSIX;

- YKa3aHWE€ Ha UMEIOIIHECS B KypCOBOM paboTe HE0CTATKH (Kak 1mo (Gopme, TaK U 10



COJIEpKAHUIO pabOTHI), HE MPEMSITCTBYIONIHE TOMYCKY padOTHI K 3aIHTE;
— BBIBOJ] O BO3MOKHOCTH JOITyCKa KypCOBOI'O IIPOEKTA K 3aIlUTE.

B cnydae ecim mocCTaBiI€HHbIE HAyYHBIM PYKOBOJMTEIEM BOIIPOCHI HE SICHBI
CTYAEHTY, OH BIIPAB€ YTOYHUTh UX Yy HAYYHOTO PYKOBOIHUTEJIS JIMYHO BO BPEMS €rO
€XKEHEeJIeTbHBIX KOHCYJbTAMK (JIeKYpCTB Ha Kadeape) WM JUCTAHIIMOHHO 4Yepe3
3JIEKTPOHHYIO MOUTY.

B ciaygae ¢QopMynaupoBaHuMs HaydyHBIM = PYKOBOJMTEJIEM BBIBOJAA O
HEBO3MOXHOCTH JIOIYCKa KypCOBOT'O MPOEKTa K 3alIUTe KypcoBas paboTa MOMJICKUT
MOATOTOBKE 3aHOBO C YYE€TOM 3aMEYaHUM, YKa3aHHBIX HAyYHBIM PYKOBOJMTENIEM, U
MMOBTOPHOMY NPEACTABICHUIO Ha 3alIUTY B MOPAJIKE, TPEAYCMOTPEHHOM pa3jeiaMu
3-5, TOMy k€ HAy9YHOMY PYKOBOJIUTEIIIO.

5. [TopsiioK 3aIIUTHI KYPCOBOI'0 MPOEKTA

3ammTa KypCOBOTO TMPOEKTa MOXKET MPOBOJUTHCS TOJIBKO HAydYHOMY
PYKOBOJUTEIIIO.

3ammra KypcoBOTro MPOEKTa MPOBOAUTCS B (opMe, YCTAHOBJICHHOW HAYYHBIM
pykoBoauteneM. [Ipu yctHoU gopMme 3alMThl KypCOBOTO MPOEKTA CTYACHT JIOJKEH
NOATOTOBUTH OTBETHI HA BOIPOCHI, TOCTABJIECHHBIE €My HAayYHBIM PYKOBOJIUTEIEM B
pELICH3UM.

HayuHblil pyKOBOAUTENL BOpPaBE IO CBOEMY YCMOTPEHUIO 33/1aBaTh CTYICHTY
JOTIOJIHUTEJIbHBIE BOIPOCHI ISl IPOBEPKU YPOBHS U KAUECTBA OCBOCHUSI UM 3HAHUM
o0 TeMe KypCOBOTO IIPOEKTa, a Takke Ui JIONOJHUTEILHOM IPOBEPKHU
CaMOCTOSITEJIbHOCTHU BBITOJHEHUSI KYPCOBOTO MTPOEKTA.

[Io wToram 3amUTHl HAYYHBIM PYKOBOJWUTENb OMPEACISET, MOXET JIU OBbITh
3alUTa 3a4TeHa, UK TPeOyeTCsl MOBTOPHAS 3alllUTA.

[To uToram nepBoHa4YaJIbHOM WJIM (B CiIy4yae €€ HeyJlayd) MOBTOPHOM 3allUThI
KYpPCOBOI'O MPOEKTa HAYYHBI PYKOBOJUTENIb CTAaBUT OTMETKY O 3alllUTE€ KYpCOBOTO
IPOEKTa B 3aYETHOM KHUKKE CTY/ICHTA, B BEJIOMOCTH M Ha TUTYJIbHOM JIUCTE PaOOTHI.

IHocse 3amMTHI penieH3usl U KypcoBasi padoTa NMoAJIe:KUT CKAHUPOBAHHUIO
CaMHM CTYIEHTOM H 3aJMBKe B  JJEKTPOHHYW HHG(POPMALMOHHO-
oOpa3oBareqbHyl0 cpeay  (JiekTpoHHoe mnopTdouauo) UYeboxcapckoro
HHCTUTYTA (puauana) MoCKOBCKOro MOJIUTEXHUYECKOI0 YHUBEpCUTETA

no axapecy http://students.polytech21.ru/login.php, mocne yero paborta B
MMCbMEHHON (DOopMe TepenaroTcsi CTYIEHTOM JEIOMPOU3BOAUTEIIO NIl XPAaHCHUS B
apxuse Ounmana.


http://students.polytech21.ru/login.php

NEPEYEHb OCHOBHOW M JONNOJHUTEJAbHON YYEBHOM
JUTEPATYPbI, HEOBXOJIUMOMH JJ151 BBIITOJTHEHUSI KYPCOBOT'O
INPOEKTA
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Ilpunoscenue 1
Obpaszey 3asa61eHuss cmyoeHma Ha Kypcogoll Npoexkm

3aBeayromemy Kadeapoit TPaHCIIOPTHO-
HHEPTeTHYECKUX CUCTEM YeOGokcapckoro
WHCTUTYTA (bunuana) MOCKOBCKOT0O

IMOJIUTCXHUYCCKOI'O YHUBCPCUTCTA

CTyJIEHTa

IPYIIIbI
TE.

3asBJICHHUC.
HpOHly 3aKPCIIUTD 34 MHOU TEMY KYPCOBOI'O ITPOCKTA
«

»

110 ANCHOUIIIINHC
« ».
U HAa3HAYUTHh PYKOBOIUTCIICM

CryneHT / /
(ToAmnucs) (®UO crynenra) (mata)
PyxoBonuTens / /
(moamnuce) (®UO crynenTa) (nata)
3apenyromui Kapeapoit / /

(TroauCE) - (®UO 3as. xadenpoii) (mara)



Ipunooicenue 2
Obpasey mumyibHo20 TUCMA KYPCOBO2O NPOEKMA

MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUSI POCCUICKOM ®EJAEPALIAA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE
BBICIHIEI'O OBPA30BAHUS «MOCKOBCKHUIA MNOJTMTEXHUYECKUIA YHUBEPCUTET»
YEBOKCAPCKHUW UHCTUTYT (PUJIUATT) MOCKOBCKOI'O MOJIMTEXHUYECKOT'O YHUBEPCUTETA

Kadeapa TpaHCIOpTHO-2HEPreTHYECKHE CHCTEMbI

KYPCOBOMU ITPOEKT

no nucnumninne «lIpoekrupoBanue ra3oHeQrexpaHuJInID)

HaumMenoBanue TeMbI

Per.mHomep BeimosnHw:
CTYJIEHT ____ Kypca, TpyIIIbl
dhopmMbI 00yUEHHUS
10 HAIIPaBJIEHUIO TOATOTOBKHU
21.03.01 Hedrerazosoe nemno

O.N1.0.

JlonymeHa k 3amure HayuHblil pyKOBOJHTEIIB:
«_» 20_r.

Y4. CTCNIE€Hb, JOJIXKHOCTDH

MHOJITHCH

®.1.0.
3amura KypcoBOIro MpoeKTa:
Ouenka

Jlarta « » 20 r.

Iloanuce HAy4YHOTO PYKOBOIMTENSA

Yebokcapbr 20 T.



Tpunootcenue 3
Obpas3ey om3vi8a HayUHO20 PYKOBOOUMEIIA
PEIHEH3US PYKOBOJIUTEJIA
HA KYPCOBOM MPOEKT
Crynent
Kadenpa TpancnopTHO-3HEPreTHUECKUE CUCTEM
Hamnpagpnenue noAroToBku (CHeuagIbHOCTh) U TPOGUIIb (Crieraniu3aIis)

HaumenoBaHue TeMBbI;

PykoBonurens:

y4. CTeNEHb, JOLKHOCTH, O.1.0O.

1. AKTyanbHOCTb TEMBI KypCOBOI'O IPOEKTA

2. CooTBeTCTBHE IMOJIYYCHHBIX PC3YJIbTATOB 3asBJICHHBIM LCJIAM U 3a1a4aM

3. XapakTepucThKa HCIOJIb30BaHUS B PpabOTe HCCIENOBATEIHCKOIO MHCTPYMEHTAPHS
(ananuza, CUHTE3a, CTATUCTUKO-MAaTEMAaTUYECKOW METOJ0JIOTUH, MTAKETOB MPUKIATHBIX
Mporpamm H T.I1.)

4. CreneHb CaMOCTOATENBHOCTH TMpU  paboTe Haa KypCOBBIM  IPOEKTOM
(caMOCTOSITETLHOCTh ~ M3JIOKEHUST M 0000IIeHUs] Marepuala, CaMOCTOSITeIbHAas
WHTEPIpPETANNS MOTYyYEHHBIX PE3YIhbTaTOB, 000CHOBAHHOCTh BEIBOJIOB)

5. Onenka opopmiIeHHS MPOEKTA B COOTBETCTBUU C TPEOOBAHUSIMHU, COJEPKAIIUMHUCS B
MeTronnuecknx yKa3aHHUSX IO BBIMOJHEHUIO KYpCOBOTO MPOEKTa, pa3padOTaHHBIX WU
YTBEPKJICHHBIX Kadeapon

6.3amMedaHus o NOATOTOBKE U BBIMIOJHEHUIO KypCOBOTO MPOEKTa

7. KypcoBoil MpOEKT COOTBETCTBYET MPEIBSABISIEMbIM TPEOOBAaHUSM M MOXKET OBITh
PEKOMEHIOBaH K 3alllUTe

8. Onenka

« » 202 . /

(TToATHCH PYKOBOIUTENS) pacmudpoBKa IMOAINCH
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JIUCT JONOJTHEHUI U U3BMEHEHUN
paboueit mporpaMMBbl TUCITUTIITAHBI

PabGouast mporpamma JUCHUIUIMHBI paccMOTpeHa, oOcyxkaeHa U ojoOpeHa Jyis
ucnosinenus B 202 -202  yueOHOM rojay Ha 3acefaHuu kadeapbl, IPOToko No
OT«  » 202 r.

Baecennl JOITIOJIHCHUS U1 U3MCHCHUSA

PabGouast mporpamma JUCHUIUIMHBI pacCMOTpeHa, oOcCyxkaeHa U ojoOpeHa Jyis
ucnioniHenust B 202 -202  ydyeOHOM rojay Ha 3acefaHuu Kadeapbl, IPOToKo No
OT«  » 202 .

BHecenbl JOITIOJIHCHU 1 N3MCHCHUA

Pabouass mporpamma JUCHUIUIMHBI paccMOTpeHa, oOcyxkaeHa u ojoOpeHa Juis
ucnonHenus B 202 -202  y4yeOHOM rojay Ha 3acefaHuu Kadeapbl, IPoToKoa No
oT«  » 202 T

BHecenbl JOITOJIHCHUA 1 U3MCHCHU A

PabGouast mporpamma JUCHUIUIMHBI pacCMOTpeHa, oOCyXkaeHa W ojoOpeHa JyIs
ucnonHenus B 202 -202  ydyeOHOM rojay Ha 3aceaHuu Kadeapbl, IPoTokoa No
OT«  » 202 .

Bnecennt JOITIOJIHCHUS U U3MCHCHUA
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