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BBEJAEHUE

Mertoauyeckne yka3zaHusi TMpeJHA3HAUYEeHBbl MJI1 CTYACHTOB, OOYYaloImMXCs IO
cnenranibHOCcTA 08.02.02 CTpOUTENBCTBO M 3KCIUTyaTallMsi MHKEHEPHBIX COOPYKEHUH U
ocauBatomux MJIK.01.02 «[IpoekTrpoBaHre HHKEHEPHBIX COOPY>KEHUI.

IIpakTnyeckoe 3ansitue Nel
Tema 1.2 TonHe M M1 METPONOJIUTEHBI

Tema 3ansaTusi: KoHCTPYKTUBHBIE M 00bEMHO-TIIAHMPOBOYHBbIC PELICHUS] TOHHEJISA

Henb 3aHATHA: U3YYCHHE KOHCTPYKTHUBHBIX M OOBEMHO-TIJIAHUPOBOYHBIX PEIICHUN
TOHHEJIS

Xoja padoThbI:

3amanue 1. 3yunTh KOHCTPYKTUBHBIE U O0BEMHO-TUIAHUPOBOYHBIE PEIIEHUS TOHHEIISA.

B pe3ynprare BBITOTHEHUS MPAKTUYECKOrO 3aHATHSA Ne | CTyIeHT JOJDKEH:
yMeTh: pa3padaThiBaTh KOHCTPYKTUBHBIE U OOBEMHO-TIIIAHUPOBOYHBIE PEILICHUS] TOHHES.

YpoBeHb  OTBETCTBEHHOCTH  KEJIE3HOJOPOXKHBIX U  aBTOJOPOKHBIX  TOHHEJIEH
IIPUHUMAECTCS B COOTBETCTBUU cI'OCT 27751 m KJIaCCOM COOPY>KECHHUS:
- wiacc coopyxkeHuit KC-2 (HOpMaJlbHBIM YpOBEHb OTBETCTBEHHOCTH): TOHHEIHU

MPOTSIKEHHOCTBIO MEHee 500m;
- wiacc coopyxkenur KC-3 (MOBBIIIEHHBI ypOBEHb OTBETCTBEHHOCTH): TOHHEIHU
MPOTSIKEHHOCTBIO Oonee WIIN paBHOM 500 M.

[IpuHrMaemMble TEXHUYECKHE PEIICHUS W MPUMEHsSIEMble KOHCTPYKLUHMH W MaTepuabl
JIOJKHBI 00€CTIeunBaTh CPOK CIyX)Obl ToHHENel He MeHee 100 jer. MexXpeMOHTHBIE CPOKU
CTPOUTENbHBIX KOHCTPYKIUN MOCTOSHHBIX YCTPOMCTB IOJKHBI COCTABIIATH HE MeHee 50 JeT.

Bb160p BapuaHTOB TpacChl TOHHENEH U KOMILJIEKCA COOPYKEHUN TOHHEJIBbHBIX NIEPEXO0JI0B
OCYILECTBIISIETCS. HA OCHOBE CPABHEHHUS C BapUaHTaMH TPACC M KOMIUIEKCOB COOPYKEHUM
MOCTOBBIX MEPEXOJ0B (1Sl MOABOJAHBIX TOHHENEH) U BapUAHTOB Tpacc 00X0J0B OAphEePHBIX
MecT (MpemsiTCTBUi) B IUIaHE W B mpoduie mpensTcTBUS (A7 TOPHBIX U TOPOJCKUX
TOHHEJICH).

Boibop Tpacc TOHHeNeH U KOMIUIEKCOB COOPYKEHHMM TOHHEJIBHOrO Iepexoja
BBITIOJTHSIETCS B3aMMOCBSI3aHHO C BBIOOPOM TPACCHI JKEJIE3HOM M aBTOMOOMIJIBHOM JOpOTH B
COOTBETCTBUHU c CII 119.13330 u CI134.13330.

CpaBHeHME M BbIOOpP BapHAHTOB TpPacC TOHHENEH C KOMILUIEKCOM COOPYXEHHM
TOHHEJIbHOTO MEePEeX0/la MPOU3BOJATCS C YYETOM 00ECIEUEHHS T€OMOIUTUYECKU X HUHTEPECOB
CTpaHbl U COOTBETCTBUS (DYHKIMOHAIBHOW HAJEKHOCTH JKU3HEOOECIIEUEHUSI TPAHCIOPTHOU
KOMMYHHMKAllME€d MPWIETAIOIUX PErHOHOB, B TOM YHUCJIE B YCIOBHSX YpPE3BBIYAMHBIX
CUTYyallUid, MO TEXHUKO-DKOHOMHYECKUM T[OKA3aTeJsIM CYMMApHbBIX, CTPOUTENbHBIX U
JKCIUTyaTallMOHHBIX 3aTpaT, BKIJIOYAs 3aTpaThl Ha OXpaHy OKPYXKAKIIEW cpenbl 3a
pacueTHbIN NIEPHOL AKCIUTYyaTalH.

OCHOBHBIE TEXHHUYECKUE PEILIEHUS [0 BapHaHTaM TOHHEIbHBIX MEPEXOJO0B MO BHIOOPY
COBMEILIEHHOI'0 WM pPa3[eidbHOrO IIOJOKEHUS aBTOAOPOKHBIX U KEJIE3HOJOPOXKHBIX
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TOHHEJICH, a TakXke MO JCTATbHOMY BBIOOPY TOJOXKEHHUS Tpacchl, IJIaHa W Tpoduis
TOHHEJIEW, OAHO- WJIM MHOIOIYTHOCTH, THIY OOJEJIKH OIPEAEISIIOTCS IMPU TEXHUKO-
SKOHOMHUYECKOM COIIOCTaBJICHUM IOKAa3aTesield CTPOUTENBHBIX U JKCIUIYyaTallMOHHBIX 3aTpar
324 BEChb MEPUOJA KU3HEHHOTO IMKJIA  COOPYKEHHHM  TOHHEIBHOIO  IMEPEXOAa.

Cnenyer wu30erarb pacHoOIOKEHUS TOHHENEH B 30HAaX TEKTOHUYECKUX Pa3JIOMOB,
OIOJI3HEBBIX YYaCTKOB, B MECTax IOBBILIEHHOIO BogocOopa (B jiorax, Moj CeIJOBHHAMMU
BOJIOPA3/IEJIOB U T.J.), B KAPCTOONACHBIX palilOHAaX, a MOPTAJOB M MPHUIIOPTAIbHBIX YYACTKOB
TOHHEJS - B MECTaX BO3MOXKHOI'O CXOJ1a CHEKHBIX JIABUH, CEJIEBBIX IIOTOKOB M KaMHENA0B.

ToHHENMM, ITOJBHM U JAPYIME IPUTOHHEIBHBIE COOPYXKEHHUs, pacrojlaraéMble B
MO/3EMHBIX BBIPAOOTKAaX, TOJKHBI UMETh MOCTOSHHYIO KpENb-O0ENKY, 332 HUCKIIOYEHUEM
IIPUTOHHEIBHBIX COOPYKEHHM, PACIIONaraéMblX B KPEIIKUX HEBBIBETPUBAIOIINXCSA CKAJIbHBIX
IPYHTax.

Bxonpl B TOHHENb W IITOJIbHU, WMEIOIIME BBIXOJ HAa MOBEPXHOCTb, JODKHBI OBITh
VKpEIJIEHbl M apXUTEKTypHO O(OpMIIEHBI B BHJE MOPTAJIOB, OrOJOBKOB, paMIl WU
HAKJIOHHBIX T'a30HOB.

O0beMHO-TUIAHUPOBOYHbIE PellleHUus

CoctaB W TOPSAAOK pa3pabOTKH, MOATOTOBKM HWCXOMHBIX JTaHHBIX, COTJIACOBAHUS,
YTBEPKIACHUSI NPOEKTa IUIAHUPOBKU  TOHHEJEHW  ONPEAEISAIOTCA W YTOUHSIOTCSA
IJTAHUPOBOYHBIM 3aJJaHUEM Ha pa3paboTKy IIPOEKTA.

[InaHrpoBOYHOE 3aJaHUE COCTABIISIETCS C YUETOM Pa3IMuus MO TIIyOuHE 3a10KeHus (K
TOHHEJISIM MEJKOTO M TJyOOKOTO 3aJIOKEHHUsSI) W MO YCJIOBHUSIM MPOXOAKU (K TOHHENSIM B
CKJIbHBIX u CBSI3HBIX IrPYHTax).

OO0BbEeMHO-TUTAHUPOBOYHBIE W KOHCTPYKTHBHO-TEXHOJIOTUYECKUE pEIICHUs IS
TOHHEJEH JOJDKHBI MPUHUMATHCS C YYETOM OOeCHedeHUss MaKCUMaJIbHOW COXPaHHOCTHU
pPacCIoONOKEHHBIX  MOOJM30CTU  3JaHUM, COOPYKEHUH U  KYJIbTYPHO-HUCTOPUYECKUX
NaMSITHUKOB.

ApXHUTEKTYpHBI OOJMK Ha3eMHBIX COOPY)KCHHH TOHHENEeW JODKeH OTBEYaTh
ACTETUYECKUM TpeOOBaHUSIM, U €ro cileayeT pemarb B €IWHONM KOMIIO3UIIUM C
OKPYXAIOMMM  JaHAMmadTOM W  apXUTEKTYPHBIMU  COOPYKCHHUSIMU  (aHCaMOJIsIMM),
PacIoa0KEHHBIMU B 30HE MIpUJIETAIOIIEN YIIMYHO-A0POKHOU CETH.

[Ipu npoekTupoBaHUU TOHHEJIEH, pacrojaraéMbiX B HEMOCPEACTBEHHON OJIM30CTH OT
KUJIBIX U OOIIECTBEHHBIX 37aHUH, HEOOXOIMMO TpEeIycCMaTpuBaTh Ha BHE3MaX M BhIE3IaxX
U3 TOHHENIEN CHEUUAIbHbIE IUIAHUPOBOYHBIE W  KOHCTPYKTHMBHBIE MEPONPUSATHS,
MOHMXKAKOIIME IIYM OT MPOE3KAIIUX TPAHCIIOPTHBIX CPEACTB 10 JONYCTUMBIX YPOBHEU B
COOTBETCTBUU c CII51.13330.
B mytenpoBojie TOHHENBHOTO THIIA, COCTOAIIEM M3 MEPEKPHITON (TOHHEIBHOM) YacTu U
JIBYX OTKPBITBIX PaMIIOBBIX Yy4aCcTKOB, MECTa Mepexojia OT paMIil K MEPEKPHITON 4YacTu
cleAyeT Ha3HavaTh, KaKk MpaBWJIO, M3 YCIOBUS oOecredeHus OecnpensiTCTBEHHOr O
IpOMyCKa TPAHCIOPTHBIX IIOTOKOB W  TMEHIEXOJO0B HAJ TMEPEKPHITOM  YaCThBIO.

[Ipu mpoeKTUpOBaHUM TPOTSIKEHHBIX TOHHEINICH, COOpYkKaeMbIX JBYMs CIOCOOaMH -
OTKPBITBIM M 3aKPBITBIM, TPAHUIIBl YYAaCTKOB PA3JIMUYHBIX CIIOCOOOB padOT JOJDKHBI
ONPENEIATHCS Ha OCHOBE TEXHUKO-DKOHOMHUYECKOIO CPaBHEHHUS BAPUAHTOB C YYETOM
IPaJiOCTPOUTEIIHHON OOCTAaHOBKU U WHXKEHEPHO-TEOJIOTHYECKHUX YCJIOBHM CTPOUTENHCTBA.
VY BbE310B B TOHHENU CJEAYET MPEAyCMAaTPUBATh CHCTEMbI, OCTAaHABJIMBAIOIINE BbHE3]l

TPAaHCIIOPTHBIX CPCACTB HA I10JOCHI IBUKCHHUA.
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ABTOMIOpOXHBIE TOHHENU JumHOW Oonee 1500 M mpu OTCYTCTBHM OCTaHOBOYHBIX
IIOJIOC MOTYT HMMETh 4epe3 Kaxaple 750 M MECTHBIE YIIMPEHHs C IUIOMIAJAKAMH IS
aBapUITHOM OCTaHOBKHU TPaHCHOPTHBIX CPEICTB.

JInuHa mIomiagoK 1okHa ObITh HE MeHee S50 M, a mupuHa - He MeHee 2,75 M. [lpu
JBYCTOPOHHEM JIBMKEHUU IUIOIIAAKHA TOJDKHBI PACIIOIaraTbCs ¢ KaX40M CTOPOHBI TOHH €J151.

«KOHCTPpYKTHBHBIE U 00bEMHO-IIJIAHUP OBOYHbBIE PELICHUD» JTOJDKHBI COACPKATh!

a) CBEICHHS O TONOrpapUuecKuX, WHKEHEPHO-T€OJOTHYECKUX, THIPOre€0JOrHYeCKUX,
METEOPOJIOTUYECKUX M KIMMATHYECKUX YCIOBHUAX 3€MEJIBHOIO Y4acTKa, IIPELOCTABICHHOIO
IUIs pa3MelleHnss 00beKTa KalluTalbHOIO CTPOUTENLCTBA;

0) cBeneHust 00 0COOBIX MPUPOAHBIX KIIMMATUYECKUX YCIOBHUSX TEPPUTOPUHU, HA KOTOPO
pacrionaraercsi 3€MENIbHBI  y4acTOK, NpPEJOCTaBICHHBIA i pa3MelleHuss O0OBbeKTa
KalUTaIbHOTO CTPOUTEIIbCTBA;

B) CBEJICHUS O TPOYHOCTHBIX U AE(POPMALIMOHHBIX XapaKTEPUCTUKAX IPyHTa B OCHOBAaHUU
00BbEKTa KaUTAIbHOTO CTPOUTEIbCTBA;

I') YPOBEHb TPYHTOBBIX BOJ, UX XUMUYECKHH COCTaB, arpeCCUBHOCTb I'PYHTOBBIX BOJ U
IPYHTa IO OTHOLICHHWIO K MaTephallaM, HCIOJb3YEMbIM IIPM CTPOMUTEILCTBE INOA3ZEMHOU
YacTH O0BEKTA KAMUTAIILHOTO CTPOUTENBCTBA;

J) omnHMcaHue M OOOCHOBaHME KOHCTPYKTHBHBIX PpEUICHUW TOHHEJEeH, BKIIOYas HX
IIPOCTPAHCTBEHHBIE CXEMBbl, IPUHATHIC TPHU BBIIOJIHEHUM PACUYETOB CTPOUTEIBHBIX
KOHCTPYKLIMM;

€) onmucaHue U 0OOCHOBAHME TEXHUYECKUX PEIICHHM, 00eCTeunBaIOMIMX HEOOX OUMYIO
IIPOYHOCTh, YCTOMYMBOCTb TOHHEIEH;

) onucaHue U 000OCHOBAaHUE MPUHATHIX 00bEMHO-TUIAHUPOBOYHBIX PEIICHUN;

3) mepeyeHb MEPONPUATUN MO 3alUTE CTPOUTEIbHBIX KOHCTPYKUUN U (PYHAAMEHTOB OT

pa3pylieHus;
M) ONHCAaHUE WHXXEHEPHBIX PEIICHUH W COOPYKEHHUU, OOEeCIeunBarONIMX 3allUTy
TeppuTOpun O00BEKTa CTPOUTEIBCTBA, a TaKXKe IMepcoHala (BKUTENeH) OT OIMAaCHBIX

MPUPOJHBIX U TEXHOT€HHBIX MPOIIECCOB;

B rpapu4ecKoil 4acTu

K) 4epTexu (parMeHTOB IUIAHOB U pa3pe30B, TPEOYIOUIUX JAETATLHOT0 U300 paKeHus;

J) Y4epTeKH XAPaKTEPHBIX pPa3pe30B TOHHENEW, YKAa3aHHMEM OTHOCHTENbHBIX BBICOTHBIX
OTMETOK YPOBHEM 3JIEMEHTOB KOHCTPYKLIMM;

M) 4epTexH (PparMEeHTOB IUIAHOB U pa3pe30B, TPEOYIOUINX JETAIbHOTO U300 payKEeHUS;

H) IJIaH ¥ ce4eHus PyHIaMEeHTOB.

Bonpocs! 1151 3aKpenjieHUs TEOPEeTUYECKOr0 MaTeprajia K NPaKkTU4eCKoOMY 3aHATHIO
Nel:

OOmiue cBeIeHUs! O TOHHEISIX.

Knaccudukarus u 061acTh TpUMEHEHUSI TOHHETICH.
Ha3oBuTE KOHCTPYKTHBHBIE PELICHNS] TOHHENEN
[lepeuncnure 06bEMHO-TNIAHUPOBOYHBIE PEIIEHUS] TOHHEIEH.
TexHnueckrne HOpMbI MPOEKTUPOBAHUS] TOHHEJIEH.
ITocnenoBarenbHOCTh MPOEKTUPOBAHUS TOHHEIICH.

Sk whdE



IMpakTnueckoe 3ausitue Ne 2
Tema: ToHHeJIM U METPONOJIUTEHBI

Tema 3ansaTusi: CO0p Harpy3oK M COCTaBJICHUE PACYETHOM CXeMbl TOHHEJIbHOM
001esIKH

ean 3ausiTHA: COOP HATPY30K U COCTaBJICHUE PACUETHON CXEMbl TOHHEIBHON 001eTIKU

Xox padoThI:

3amanne 1. OmpenenuTh TE€OMETPHUYECKUE pa3Mephl CBOJIa OOJIETKU aBTOIOPOKHOTO
TOHHEJIS.

3amanue 2. BeraepTuTh 3CKU3 KOHCTPYKIIMU CBOJIa OOJEIKH aBTOJOPOKHOTO TOHHENS

10 TIOJIYYEHHBIM pa3Mepam.

B pe3ynbpTaTe BHIIOJIHEHUS TPAKTUUECKOT0 3aHATHS Ne 2 CTYyJIEHT JTOJIKEH:
YMeThb: OIPeesATh HAarpy3KH U COCTABIISATh PACUETHYIO CXeMY O0IETIKH.

Ob0enka — CTpPOUTENbHAs KOHCTPYKLHMS, KOTOpas BO3BOJAUTCS BOKPYI TOPHOM
BBIPAOOTKHU MPH CTPOUTENHCTBE MOA3EMHOT0 COOPYXKEHUS (pa3IuHbIe TOHHEIH, MAIlIMHHbIC
3aJIbl THJIPOCTAHIIN, ra30Bble U HEPTEXPAHWIUIIA, CTAHIIMH METPO U T.I1.).

[IpeanazHadeHna s 3aKpensieHUs BhIPAOOTKHU, MPUJIAHUS €l TPOEKTHOTO BU/IA, 3AIUTHI
OT NMPOHWKHOBEHUS MOA3EMHBIX BOJI, @ TAKXKE B LEAX NAJbHEWUINEH 3alIAThl TOHHEIS OT
OOpyIIEHUHN U CMEIIEHUHN TOPHBIX MOPO/I.

ToHHenbHAs 06,[[6.)'[1(3 OOBIYHO COCTOHT M3 CICAYIOMUX 3JICMCHTOB!

CBOJI TOHHEJIS,
CTEeHBI (ITPSIMbIE WJTU BBIMYKJIBIE);

JIOTOK WJI OOpaTHBIA CBOJIL.

Pazmmuaror crnenyromye BUABL:

MOHOJIUTHBIE (M3 HAOpBI3r-0eToHa, 0ETOHa, MOHOJMTHO-IIPECCOBAHHOTO OCTOHA WM
KeIe300eToHa);

KOMOMHUPOBAaHHbBIE (COOPHO-MOHOJIUTHBIE);

cOopHble (13 6eToHa, )kene300eTOHa, YyryHa Wi CTajll) TOHHEJIbHbIE 00IEIKH.

COopHas TOHHEJIbHAS o0enka BBITIOJTHACTCS u3 TOTOBBIX 3aBOJICKHX
0JI0KOB, TIOOMHI'OB HJIN IAaHEJICH.

COopHbBIE TOHHEIBHBIE OOJCIKH, IMAPOKO MPUMEHSIOMMECS TPHU HIUTOBOM CIIOCO0E
COOPYXKEHHUSI TOHHENICH, 00eCIIeYnBaIOT BO3MOXKHOCTh HWHJIYCTPHAIU3AIMA M KOMIUICKCHOM
MEXaHW3allud BEAYIIUX TPOU3BOJCTBEHHBIX TPOIECCOB, a CJEAOBATEIHHO, IOBBIICHUS
KauecTBa W COKPAIIECHUS CPOKOB COOPYXKEHHUS TPH IOCTOSTHHOM CHIDKCHHH CTOMMOCTH
CTPOUTEIHCTRA.

CoBeTckre CHEIUANMCTBI TPEJIOKUIN HOBBIE METOABl CTAaTHYECKOTO pacyeTa
TOHHEIIHHBIX 00JICJIOK, YTO TIO3BOJIMIIO 3alPOCKTUPOBATh YHUDUITMPOBAHHBIC KOHCTPYKIIUH,
OTIUYAIONIUECS PALIMOHATLHBIM UCIIOIB30BaHUEM MaTepuaja i dKOHOMUYHOCTBIO.

K cOopHBIM TOHHETBHBIM 00/IETKaM MPEIBABISIOT CISAYIOIINE OCHOBHBIC TPEOOBAHMS.
O6penka nomkHA 00J1a/1aTh IOCTATOYHOM YCTOMYMBOCTBIO M TIPOYHOCTBIO JIJISI BOCIIPHUSITHS
MOCTOSTHHBIX YW BPEMEHHBIX HArpy30K, BKJIIOYAsl JIaBJICHUE IIUTOBBIX JOMKpaTtoB. Kpome
TOro, 00JIe]IKa JODKHA OBITH BOJOHCIPOHHMIIAEMOW M JIONTOBEYHOM, a €€ SJIEMEHThl —
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B3anMo3amMeHsseMbiMA. COOpka OOJEeNKH TOKHA OBITh 0€301MacHO, M0 BO3MOXXHOCTH
MIPOCTOM U OBICTPO OCYIIECTBIISIEMON ONEpALIMEH.

COopHble 00AETKM dallle BCEro HMMEIT KpPYroBOE€ IIONEPEYHOE CEUYEHHE, UTO
00BSACHAETCA KOHCTPYKTUBHBIMU U MPOU3BOICTBEHHBIMU MPUYUHAMU.

KpyroBoe ouepranue 00A€NIKH, HAXOASAILIEHCS B YCIOBHUAX BCECTOPOHHEIO JABIICHUS,
o0ecrieurBaeT €e paloHAIbHYI0 pabOTy, OJHOTUIIHOCTH 3JEMEHTOB, & TaKXKE€ IO03BOJIAET
MMOBOpAaYMBaTh KOJIbIIa OOJEIKM BOKPYr IMPOJOJBHOW OCH TOHHENS M MPUMEHATH
MEXaHU3UPOBAHHBIE LIIUTHI.

Paznmuuator cOopHbie 00menku nByX BUIOB: 1) oOjenka, BcTymaromiass B paboTy B
KauecTBE HECYIIel KOHCTPYKLHMH cpa3y Iocie cOOpku; 2) mnepBUYHas OOJelnKa,
UCHONIb3yeMasi JJisi KpeIuleHHs BBIpaOOTKH, HO TpeOyromas YKIAJAKUd BIIOCJIEIACTBHU
BTOPUYHOM,  BHYTpeHHeW  oOjenku. Mexay  JOByMs  NOCIEAHUMH  MOMEUIAOT
TUAPOU3OJISILIMOHHBIN MaTepual.

Bropuunas o6xenka B 3aBUCMMOCTH OT 3HAUEHHUS, TPUIABAEMOr0 MEPBUYHON 00/1eIIKe
B O0mell KOHCTPYKUMH, MOXET CIYXKUTb JHIIb OOOJOYKOW JUIsi MOAAEpKaHUS
TUAPOU3ONISAIIMA WM OBITh OCHOBHOM HECYIeH KOHCTPYKIIMEH, WMEIOMEeH HapyXHYIO
TUAPON3OIIAIINIO, 3aNTUIIICHHYIO TIEPBUYHON 00 IETKOM.

B kauectBe MaTepuana /11 COOpHBIX 00/1€JI0K TPUMEHSIOT OETOH, KeJne300€TOH, YyT'yH
u ctanb. MccnenyroTcst HOBble MaTepHaibl — IMOJTUMEPOETOH U JINThIE KAMEHHBIE TTOPOJIBI.

Bribop Marepuana 3aBUCHUT OT HMHXKEHEPHO-TEOJIOTMYECKUX YCIOBUH PACIIONOKCHUS
TOHHEJIS U €r0 Ha3HauYeHUs! (TPAHCIOPTHBIN WM TUAPOTEXHUYECKUH).

ToHHENM OTHOCATCS K Haumbojiee JOpPOrMM M CJHOXHBIM COOPYKEHHSIM B
TPaHCIIOPTHOM CTPOMTENLCTBE. 3aTpaThl Ha MaTepuaibl gocturaoT 50% obielt cTouMocTu
COOPYXEHUS, MO3TOMY 3aMEHE METalla B TOHHEJIECTPOCHUU JPYTMMH MaTepHalaMu
npuaaercsa O0JbIIOE 3HAUCHHE.

3agaHus I NPAKTHYECKOr0 3aHATHS:
1. Onpenenuts reoMeTpUyECKre pa3Mepbl CBOJA 001ETIKH aBTOIOPOAKHOTO TOHHEJIS.
2. BeruepTuTh OICKM3 KOHCTPYKLIHMH CBOAA OOJENKA aBTOAOPOXKHOTO TOHHENS T10
MIOJIyYEHHBIM pa3Mepam.

NuauBuayanbHOe 3aaHue AJ1s1 MPAKTUYECKON PadOThI

["abapur I'opHas mopona
Bapuant
No aBTronopoxHoro | ®dopma cBona
) TOHHEJIA
1 I'-8 [Tonoruii Kpenkue necuanuku
2 I'-9 ITonoruit [TnotHbIN Mepreab
3 I'-8,5 ITosoruit CraHieBbId ITIECUaHUK

HHCTpYKI_[I/IH 110 BBIITOJIHCHHIO Hp&KTH‘-IGCKOfI pa6OTI>I:

1. Onpenenutsb mpoJieT B cBety lo:
- ipu Tabapute -9 I,=T+2I1+25,+25,

- ipu rabapure ['-8,5 u I'-8 ly=+IT+3I1+25,
rae I' — mmpuHa npoesxen 4acTu TOHHENS;
IT — mmpuna ciy>xed6Horo mpoxoaa (0,75 m);

311 -umpuna 3amutHOM nosockl (0,5 m);
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03— 3a30p MEeXy CTeHamu U yriiamu radapura (5...10 cM B CKadbHBIX TOPHBIX
nopojax, 15 cM — B cla0bIx);

0; — mpuHa 6epm, mpuHUMaroT paBHoi 10...20 cM pu cxeMe MoJororo cBoja,
OIIEPTOro Ha MOPOAY.

2. OTHOIIIEHUE TPOJIETa B CBETY K CTpesie moabema fo mpuHumaror:

£ =2,5...4,0 (my1s1 monororo cBoja);
p=21...24 (g noIeMUCTOTO CBOJIA).

3. OnpenenstoT cTpeny nogbemMa B CBETY:

Jo=1 / B

4. Onpenenstor paiunyc BHYTPEHHEro O4epTaHus CBOJIA:

n=r-(4+8%)/8.

LenTp paguyca ro yCTaHaBJIMBAIOT TAKUM 00pa3oM, YTOOBI pacCTOSTHUE OT 3aMKa
OOJIEJIKU 10 BEpXHEU rpaHUIlbl rabapuTa COCTABIISIIO HE MEHee 3 M MPU MPOAOIbHOM
CUCTEME BEHTWISUMU U 4...4,5 M — IpU IONEPEYHON CUCTEME BEHTUJISLINU.

5. IIsToBBIE CeUeHUs CBOJIa MPEIBAPUTEIHHO MPOBOSAT B HAMPABICHUU HOpPMaeH
K BHYTPEHHEMY OYEpPTAHHUIO CBOAA MO KOHILAM MpOJETa B CBETY U ONPEACIISIIOT
MPEABAPUTEIBHBIN YOl HAKJIOHA MATHI CBOAA, BEIYUCIISIA:

Sin§0np= 0/ 2r,.

6. [Tonb3ysch JaHHBIMH MPUIOKEHUS 1, MPUHUMAIOT CEYCHHUS OOJICIIKKA B 3aMKe N,
U B IsATE CBOAA h,,.

7. OnpenenstoT nNpeABapUTEIbHO pacueTHbIE (OCEBbIE) CTPENYy MOAbEMa U MPOJIET
CBOJIA!

Joup =Jo+0,5h,—0,5h, -cose, ; [ =l +h, sing,.

8. IlaToBble ceueHus CBOAa JOJDKHBI OBITh MTPOBEACHBI HOPMAIBHO K ero ocu. [Ipu
KPYrOBOM Hapy»HOM M BHYTPEHHEM OYEpPTaHUAX CBOJA OCh €ro OJM3Ka K KpPyroBOu
kpuBoil. [losToMy ¢ J0CTaTOYHOW CTENEHbIO TOYHOCTU YroJd @  MOXKET OBbITh
OKOHYATENbHO MPUHSAT COOTBETCTBYIOIIUM KPYrOBOMY OUYE€PTAaHUIO OCH CBOJA, T.€.:

29 sinp=41,, 1, (412 +1).
9. OnpenenstoT OKOHYATeNbHbIE (YTOYHEHHBIE) pAaCUETHBIE CTpENy MoAbeMa H
MPOJIET CBOJIA:
f=/1,+0,5h, —0,5h, - cos p; [=1,+h, -sing.
10. HaxoasT pacueTHsIi (0ceBOM) paauyc cBOAA:
r=0,5/sing.

11. OnpenensoT cTpeny NoAbeMa U MPOoJIET HAPYKHOIO OYEepPTaHUs CBOJA:

fi=f+0,5h,—0,5h, cosgp; L,=l+h, -sing.

12. HapyxHoe ouepTaHHue CBOJa OYEPUHUBAIOT PAJIHYCOM:

=452 +12)/81;.
13. LleHTp BHYTpPEHHEr0 pafnyca CTEHBI 7, MPU MNOJABEMHUCTOM CBOJE MPUHUMAIOT

Ha TPOJOHKEHUU BHYTPEHHETO pajuyca cBojaa 7,. HIDKHsS TOuka OCeBOW JMHUU Ha
oOpe3e pyHaaMeHTa HaXOAUTCS TTOCPEANHE.

BricoTy cTeHBI TOHHES ONPEACIISIIOT TpadUueCKH C YI€TOM BBHICOTHI
BEHTWJISIIIMOHHOTO KaHaIa W rabapuTa, TOJIIIMHBI MMPOE3KEH YaCTH ¢ MOACTHIIAIONIAM
OCHOBAHHMEM M BBICOTHI (DyHaMEHTA.

Ha nomomiBe BeIpaOOTKH yKJIaABIBAIOT TPABUHHO-IIE0CHOYHOE OCHOBAHUE
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tommuuHon o = 20...40 cm nipu achaabTOOCTOHHOM MOKPBITUM U ToJuHON o = 15...20
CM IIpU LIEMEHTHO-0ETOHHOM NOKpBITUH. [oBEpX OCHOBaHUS YKJIa/IbIBAlOT CTOYHBIN
TPEYTOJIbHUK U3 OETOHA TONIIMHON MO OCH MPOE3KEN YacTH, ONpeeIsieMOi 1o
dhopmyie:
h =05,

rae ' — mupuHa npoe3xei yacTu 1no radapury;

| — momepeyHbIi YKIIOH, paBHBINA 20 %o.

Ha ctouHoM TpeyrosibHUKe yCTpauBaroT MOKPHITHE U3 acPabTOOETOHA TONIIMHON
1...2 cM unm neMeHToOeToHa TOMLKHOM 18...24 cMm.

BricoTta pyHaaMeHTa oT Kpasi Ipoe3Kel YacTH 0 MOIOIIBbI BHIPAOOTKH
cocrasisier 70...100 cm.

Bonpocsl a5 3aKkpenuieHdsi TEOPeTUYeCKOro Marepuaia K NMPaKTHYeCKOMY 3aHSTHIO
Ne2:

1. Uro Ha3eIBaeTcst 001eIKOI?

2. Buapl 061€710K.

3.13 kakuX 3JI€MEHTOB COCTOUT TOHHEIbHAs 001eIKa?

4. HazoBUTE KOHCTPYKIIUHA OOJIEIOK.

5. Kakue Harpy3ku JeHCTBYIOT Ha 00J€IKY?

IIpakTHyeckoe 3ansaTue Ne 3
Tema: 'maporexHuYecKHe COOPYyKEHUSI

Tema 3ansaTus: KoHCTPYKTHBHBIE M 00bEMHO-IIVIAHMP OBOYHbIE PelleHHs
THAPOTEXHUYECKOr 0 COOPY KeHUs!

Heab 3aHATHA: U3YyYCHUE KOHCTPYKTUBHBIX U OOBEMHO-TIAHUPOBOYHBIX PEIICHUN
TUIPOTEXHUYECKOTO COOPYKEHUS

Xonx padoThl:

3aganue 1. UM3yuuTh KOHCTPYKTHBHBIE W  OOBEMHO-TUIAHUPOBOYHBIE  pELICHUS
TUIPOTEXHUYECKOTO COOPYKEHUS.

B pesynbTate BbINoOIHEHUS 1a00paTopHOro 3aHsATUs Ne 3 CTYIeHT JTOJKEH:
yMeTb: pa3pabaTbiBaTh KOHCTPYKTUBHbIE U OOBEMHO-TUIAHUPOBOYHBIE — PELICHHUS
TUAPOTEXHUYECKOI'O COOPYKEHHUS .

T'uopomexnuueckue coopystceHus - 3T0 COOPYKEHHUsI, OABEPraOIINecs] BO3ACHCTBUIO
BOJTHOW CpeJbl, MpEIHA3HAYCHHBIC JISI HCIIOJNB30BaHUS M OXPAaHBl BOIHBIX PECYPCOB,
IpeIOTBpAILICHUS BPEIHOTO BO3/ICHCTBUS
BOJ, B TOM YHCJIC 3arpsA3HEHHBIX J>XHJIKUMU OTXOJaMH, BKJIIOYas TUIOTHHBI, 3aHUS
TUAPODIIEKTPOCTAHIINM, BOJIOCOPOCHBIEC, BOJOCIYCKHBIE U BOJOBBIMYCKHBIE COOPYKECHHUS,
TYHHEIIM, KaHaJlbl, HACOCHBIE CTaHIMU, CYAOXOJHBbIC IIUIIO3bI, CYJIOMOJIbEMHUKHY;
COOPYXXEHUS, TPEeIHA3HAYCHHBIC IS 3aIlUTHl OT HABOJHEHWW W pa3pylIeHUN Oeperos
BOJIOXPAHUJIUI, OEperoB W JHA pPyCcel pPeK; COOpYKeHHs (maMObl), Orpa)kaaroniue
30JIOTAKOOTBAIBI W XPAHWIWIIA  JKUJKHX  OTXOAOB  IMPOMBINUICHHBIX U
CEIIbCKOXO3SMCTBEHHBIX
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OpraHu3amuii; yCTPOWCTBa OT pa3MBIBOB Ha KaHalaX, COOPYXCHHS MOPCKHUX
He(TEra3onpoMbICIIOB U T.II.

['MapOoTEeXHUYECKHE  COOPYKEHHS  CIEeIyeT  IMPOSKTHpPOBAaTh,  HUCXOIS,  Kak
NpaBWIO, W3 TPeOOBaHUI KOMIUIEKCHOTO WCIONB30BaHUSI BOJHBIX PECYPCOB, CXEM
UCIIOJIb30BAaHMsI BOJOTOKOB, C YYE€TOM JaHHBIX U TMOJIOXKEHHH, COAep)Kalluxcs B
(denepanbHBIX, PETHOHAJBHBIX M  OTPACIEBBIX MPOrpaMMax COBEPIICHCTBOBAHUS
CTPYKTYPHI
XO3SUCTBa, pa3BUTUS W pa3MENICHHs] MPOU3BOJCTBEHHBIX CHJI W TPOMBIIUICHHBIX
00BEKTOB,

IpaJIOCTPOUTENILHON  JOKYMEHTAIMM W WHBIX 00S3aTelbHBIX I MCIOJIb30BaHUS
MaTepHaJIoB.

['MapOTEeXHUYECKHE COOPYKEHHUS TOAPA3NCSIIOT HAa TOCTOSHHBIE M BpPEMCHHBIC.

K BpeMEHHBIM OTHOCSTCSI COOPYXKEHHS, UCTIOIb3YEMbIC TOJIBKO B IMIEPHOJ] CTPOUTEIHCTBA

u peMOHTa MOCTOSIHHBIX COOPYKEHHUM.
[locTosiHHBIE THUIPOTEXHUYECKHUE COOPYKEHUS B 3aBUCHUMOCTH OT HMX Ha3HAYEHUS
MOAPA3ACIIAIOT Ha OCHOBHbIE u BTOPOCTEIICHHBIE.

K ocHOBHBIM ciieyeT OTHOCUTh TMAPOTEXHUUYECKUE COOPYKEHUS, MOBPEKIACHUE WU
pa3pyllieHre KOTOPHIX MPUBOJAUT K HAPYIICHUIO WM MPEKPAIICHUIO HOPMAJILHOM paboThI
AIIEKTPOCTAHITUIN; MPEKPAIICHUIO WJIM YMEHBIIICHUIO TI0/Ia4X BOJBI JIJIsI BOJOCHAOKEHUS U
OpOIIEHHUS; 3aTOIICHUIO U MOJITOIICHUIO 3allIUIIaeMON TEPPUTOPHUH; MPEKPALICHUIO WU
COKpAIlICHUIO  CYIOXOJCTBA, JEATCIBHOCTH PEUYHOTO U  MOPCKOTO  IOPTOB,
CYIOCTPOUTENBHBIX U CYJOPEMOHTHBIX MPEANPUITHN; MOKET MPUBECTH K MPEKPALICHUIO
n00BIYM WJIM K BBIOpoCcy HepTH W Ta3za U3 MOPCKUX CKBaXKHH, XPaHUJIHII,
TpyOOIPOBOJIOB, 3arPsI3HEHUIO OKPYIKAIOIIEH CpeIbl BPSIHBIMU BEIIECTBAMU.

['uapoTeXHUYCECKUE COOPYKEHHS CISAYET IMPOCKTUPOBATh, UCXOMS U3 TPEOOBaHUI
KOMIIJIGKCHOTO  HCHOJB30BaHUSA BOJHBIX PECYpCOB U CXEM TEPPUTOPUATBHOIO
TJIAHUPOBAHUS, pa3pabOTaHHBIX B COOTBETCTBUM
¢ Boanbsim u ['pagocTpoutenbHbIM Kogekcamu Pocculickoit denepaiiyu.

[Ipy  NOpPOEKTUPOBAHMHM  THUAPOTESXHUYECCKUX  COOPYKCHUU  JOKHBI  OBITh
MPEAYCMOTPEHBI  KOHCMPYKMUBHO-MEXHOI02UYEeCKUe peuleHus TI0 TPeI0TBPAIICHUIO
pPa3BUTHSI BO3MOXKHBIX OMACHBIX MOBPEXKICHUN U aBapUIHBIX CUTYallUil, KOTOPbIE MOTYT
BO3HUKHYTH B IEPUOJIbI CTPOUTENICTBA U IKCILTyaTalUH.

['uapoTexHUYECKHEe COOPY)KEHHUsS CJENYyeT MPOEKTHPOBATh HCXOAsS U3 TpPeOOBaHUM
KOMIUIEKCHOTO  MCIOJIb30BaHMS  BOJIHBIX  PECYPCOB,  KOOIEPUPOBAHUS  OOBEKTOB
CTPOUTEINILCTBA HA OCHOBE CXEM PA3BUTHS U Pa3MEIICHUsI OTPACIied HAPOJIHOT'O XO035iCTBa
U CXeM KOMIUIEKCHOT'O MCIIOJIL30BaHUs BOJOTOKA MJIA BOJIOEMA.

Tun coopyxeHult, uX mapameTpbl 1 KOMIIOHOBKY, a TaK)K€ PacueTHBIC YPOBHHU BOJIBI
cienyeT BbIOMpaTh HAa OCHOBAHUHU CPAaBHEHUSI TEXHUKO-DPKOHOMHYECKHUX IOKa3aTeseu
BAPHAHTOB M C YYETOM: MECTAa BO3BEICHHUS COOPYKCHUM, MPUPOJHBIX YCJIOBUN pailoHa
(KITUMATHYECKUX, WH)XEHEPHO-TEOJIOTUUECKHUX, TUJIPOT€OJIOTMYECKUX,
TE€OKPHUOJIOTMYECKUX, CEMCMUYECKHX, TonorpauuecKux, TUAPOTIOTUYECKUX,
OMOJIOTMYECKUX U JIP.); PA3BUTHUSA M Pa3MEILCHUS OTpaciiell HapOJIHOr0O XO035HCTBa, B TOM
YUCJIC Ppa3BUTHS DHEPronorpeOieHHs, HW3MCHEHHS TPAHCIOPTHOM CXEMbl W POCTa
rpy30000p0OTa, Pa3BUTHS OPOIICHUS W OCYIICHHS, OOBOJHEHUS, BOJOCHAOXKEHUS,
CYJIOCTPOCHHS U CYJOPEMOHTA, KOMIIJICKCHOTO OCBOCHHSI YYaCTKOB MOPCKHUX IMOOSPEK UM,
BKJIFOYasi pa3paboTKy MeCTOpOXKACHUN HedTH W Ta3a; BOJAOXO3SHMCTBEHHOrO IPOTrHO3a
U3MEHEHUs TUIPOJIOTMYECKOTO0, B TOM YHCIIE JIEOBOTO U TEPMHUYECKOI0, PEKHMa PEK B
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BEpPXHEM M HUKHEM Obedax; 3aiiIieHUs] HAHOCAMH U TepeOpMUPOBAHUS pyclia U Oeperos
PEK, BOJOXPAHWIMIL U MOPEU; 3aTOIUVIEHUS U MOATOILUICHHUS TEPPUTOPUN U HHKEHEPHOU
3aIIUTHI PACIOJIOKEHHBIX HA HUX 3JaHUW U COOPYXEHHW; U3MEHEHHUs YCIOBUM W 3a1a4
CYIOXOJICTBa, JIECOCIUIaBa, PBIOHOIO  XO3sICTBa, BOAOCHAOXEHUSI U PabOThI
MEJTMOPATUBHBIX CUCTEM; YCTaHOBJIEHHOT O pexxuMa MPUPOJIONOIb30BAHUS
(cenbXx03yro/bs, 3aMOBEAHUKH W T. 1.); YCJIOBUM ObITa M OTHAbIXa HacejaeHUs (IUISKU,
KYpPOPTHO-CaHATOPHbIE 30HBI U T. I.) ; MEPONPHUATHH, O0ECNEeYMBAOIIMX Tpedyemoe
KauyeCTBO BOJbI: TMOATOTOBKM JIOXAa BOJOXPAHWIMINA, COOJIOJACHUS HAAJISKAIIETO
CaHUTAPHOIO pEXUMa B BOJOOXPAHHOW 30HE, OrPAaHWYEHUS MOCTYIUIEHHUS OMOTE€HHBIX
AJIEMEHTOB (a30TOocoJiepKaluX BeecTs, hocdopa u ap.) ¢ 0OeCrneueHueM X KoJIn4ecTBa
B BOJIE HE BBIIIE MPEAEIbHO JIONYCTUMBIX KOHIEHTpAlWi; YCJIOBUM MOCTOSSHHOM H
BPEMEHHOM SKCIUTyaTallid COOPYKEHUMW; YCIOBUA M METOJOB NPOU3BOJICTBA pabdoOT;
HaJIM4YUS TPYAOBBIX PECYpPCOB; TpeOOBaHUN HSKOHOMHOIO pAaCXOIOBaHUS OCHOBHBIX
CTPOUTEIIbHBIX MaTEPHUAIOB; U3MEHEHUSI TEPMUUYECKOIO PEXKUMA U KPUOTEHHOT'O CTPOCHUS
IPYHTOB B pailoHaX paclpoCTpaHEHUs BEYHOMEP3IBbIX TPYHTOB; BO3MOXKHOCTU pa3pabOTKH
OPUPOJIHBIX PECYPCOB; OOECNEUYEHUS] ICTETUUYECKUX M APXUTEKTYPHBIX TpeOOBaHUU K
COOPYKEHHUSAM, PACIIONIOKEHHBIM Ha Oeperax BOAOTOKOB, BOJOEMOB H MOPEH.

[Ipy MpOEKTUPOBAHUU TUIPOTEXHUUYECKUX COOPYKEHHUI HAJUJIC)KUT 00ecreyuBaTh U
npelycMaTpuBaTh: HaJEKHOCTb COOPYKEHUI U TpeOyemble YCIOBHS UX DKCIUTyaTalluu, a
TaK)Ke YCJIOBUS JIJIsl YMEHBIICHHUS HEOIaronpusTHOTO BO3JCHCTBUS HAHOCOB, CEleH, Jbja,
IIYyTH ¥ TUIaBAIOIIMX MPEAMETOB; MOCTOSHHbIE HAOMIOJEHUS 3a paboTOM M COCTOSHHEM
COOPYXEHUN U 000pYyIOBaHUS B MEPHUOJBI CTPOUTENILCTBA M IKCIUTyaTalluK;, Ha/JIexKaliee
apXUTEKTYpHOE O(POPMIICHUE y371a TUAPOTEXHUUYECKUX COOPYNKEHUH; HamOojiee MOJTHOE
UCITOJIb30BAHUE MECTHBIX CTPOUTENIbHBIX MaTepualoB; HOPMAaTHUBHYIO
POJODKUTENBHOCTh CTPOMTEILCTBA TPU HamOoJiee BHICOKOW CTEMEHW MEXaHU3aluu
pabOT M HaWMMEHBIIMX TpyJdo3aTparax; MOATOTOBKY JIOKa BOJOXpPAaHWJIMINA U
MPWIEraroiel TEePPUTOPUHU; OpPraHU3alUI0 PHIOOOXPAHHBIX MEPOINPHUATHI;, OXpaHy
MECTOPOXKIEHUN MOJE3HBIX HMCKOMAEMBbIX; COXPAHHOCTh LIEHHBIX CEIbCKOXO35HCTBEHHBIX
3eMellb; HEOOXOJIMMBbIE YCIOBHUSI CYJOXOJACTBA; MUHUMAJIbLHO HEOOXOJUMBIE PacXojbl, a
Tak)Ke OJIArONPHUSATHBIN YPOBEHHBIM W CKOPOCTHON pPEXUMBI B HIDKHEM Obede ¢ ydeTom
MHTEPECOB BOJOMOTPEOUTENCH M BOJOIMOJB30BaTEICH, a TAKKe OJIATONPUSATHBIN PEKUM
YPOBHSI TPYHTOBBIX BOJ JJIi OCBOEHHBIX 3€MEllb; MOKAPHYI OE30MaCHOCTh M CPEJCTBA
MO’KAPOTYLIEHUS ITPU CTPOUTENLCTBE U SKCIUTyaTal[1H.

[Ipy mpPOEKTUPOBAHUU THUAPOTEXHUUECKUX COOPYKEHHUM HAJJIEHKUT paccCMaTpUBaTh
BO3MOXKHOCTb M TEXHHMKO- JIKOHOMHYECKYIO  IIeJIECOO0Pa3HOCTh:  COBMEIICHHUS
COOPYXEHUH, BBITIOJHSIONINX Pa3IMYHbIC DKCIUTyaTallMOHHBIC (DYHKITUU; BO3BEACHUS
COOPYXEHUH U BBOJA HMX B H3KCIUTyaTallUIO OTIAEIbHBIMU ITyCKOBBIMHM KOMIUJIEKCAMU;
PEKOHCTPYKIIMH CYIIECTBYIOIINX COOPYKEHHH; YHU(UKAIIMM KOMIIOHOBKH 000PYAOBaHUS,
KOHCTPYKIIMI U UX pa3MEPOB U METOJIOB MPOU3BOJICTBA CTPOUTEIBHO- MOHTAKHBIX PA0OT;
WCIIOJIb30BAaHUSl ~ HAMOpa,  CO3[JaBa€MOr0  HAa  THAPOY3JAaX  MEIHOPAaTUBHOIO,
PBIOOXO03SIIICTBEHHOTO U IPYrOoro Ha3HAYEHUS, JJIS LeJIel YSHEPreTUKH.

Bonpochl 1iis1 3aKkpenJieHdsi TEOPETHYECKOr0 MATEPHaIa K MPAKTHYECKOMY 3aHSTHIO
No3:

1. Kakue ycroBusi co01101at0T P MPOESKTUPOBAHUU THAPOTEXHUUECKUX COOPYKEHUM?
2. Kakue ruipOTEXHUYECKUE COOPYKEHUS BbI 3HAETE?
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3. Kakuie KOHCTPYKTUBHBIE PEUICHUS IPUHUMAIOT MIPU MPOEKTUPOBAHUU THIPOTEXHUUECKUX
COOPYKEHUI?
4. Yo Ha3bIBAETCA TUAPOTEXHUUECKUM COOPYKEHUEM ?

IIpakTHyeckoe 3ansaTue Ne 4
Tema: BoxonpomyckHbie TPyObI
Tema 3ansaTusi: KoncrpynpoBanue BoAONPONYCKHONH TPYObI MO HACBINBIO
aBTOMOOMJILHOI 10poru

Heab 3ansaTHs: 1OA00OD OTBEPCTUS MW KOHCTPYKIIMU TPYOBI; OINPEICITUTH
MUHUMAIBHYIO BBICOTY HACBIIA y TPYOBI, ONpEAeNUTh JUIMHY TpyObl; Ha3HAYMUThH
YKpEeIUIeHUE Yy TPYOBI.

Xon padoThI:

3ananue 1. [logoOpate oTBepcTHE TPYOBI M KOHCTPYKIHUIO TPYOBI MO THUIIOBOMY
IPOEKTY U TabJIUIaM TUAPABINYECKUX XAPAKTEPUCTHUK.

3ananue 2. OnpeaenuT MUHUMAIbHYIO BBICOTY HACBIIH Y TPYOBIL.

3amanwne 3. OnpenenuTs IIUHY TPYOBI.

3ananue 4. Ha3HauuTh yKperieHue y TpyOsl.

B pe3ynbTare BBIIOJHEHUS MPAKTUYECKOro 3aHATHS No4 CTYIEeHT JOJKEH:

yMeTb: TOA0MpPaTh MO TUIIOBOMY IPOEKTY OTBEPCTHUS M KOHCTPYKIHUIO TPYOBI;
OTIpeNesITh MUHUMAIBbHYIO BBICOTY HACBIIH Yy TPYOBI; ONpEenessTh JIMHY TpPYOBI;
Ha3HA4aTh YKPEIJICHUS y TPYOBbI.

3aoanue 1. Iloobop omeepcmus mpyobbl U KOHCMPYKYuu mpyovl nO Munogomy
npoexmy u mabauyam euopasiuyeckKux XapaKmepucmux.

OCHOBHBIMH 3JIEMEHTaMHU BOJONPONYCKHBIX TPYO SBIISAIOTCA: (yHIAMEHT, 3BEHbS, U3
KOTOPBIX COCTOUT OCHOBHAS JJIMHA TPYOBI; BXOJAHOMN U BBIXOJTHOM OrOJIOBKH.

Omeepcmuem mpyObl HA3bIBAETCS HAUMOOJBIINI pa3Mep BHYTPEHHETO IMONEPEUHOro
ceuenus TpyObI d mam bxh.

77 77777 777
777777

Pucynok 1- [lonepeunsie ceuenus Tpyo.

OtsepcTue IPOEKTUPYEMOH TPyOBI 3aBHCUT OT pacydeTHoro pacxoza Q,, KOTOpBIH
JI0JDKHA TPOMYCTUTh TPYyOa, a TakKe OT IIIyOMHBI Jiora y coopyxkeHusi. OTBepcTue TpyOsbl
noAOUpPAIOT MO TabJIMIAM THAPABIMYECKUX XapaKTEPUCTUK TUMOBBIX TpyO [4], Tabn. 3.9-
3.10.

[Tpu moxbope oTBepcTHs 1O TabaUIIaM HEOOXOAMMO, YTOOBI TAOJMYHBIN PacxXojl ObLI
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paBeH WJIM HEMHOTO OOJBIIE PACUETHOTO, W MPU ITOM COOTBETCTBYIOIIAS TAOIMIHOMY
pacxofy riryorHa Bojbl iepesi Tpyooit H Obljia MEHbIIE TITyOUHBI JIOTa Y COOPYKEHUS.
3aoanue 2. Onpedenenue MUHUMATLHOU 8bICOMbL HACLINU ) MP)Ob.

MunumanbHas BbICOTA HACHINK, OOECIEYMBAIONIasl pa3MelieHue TPyObl, 3aBUCUT OT
MOJIOpa BOJABI Mepe]] TPYyOOi, KOTOPHIN B CBOIO OU€pE/lh 3aBUCUT OT PEKUMA MIPOTEKAHUS
MOTOKA, BBICOTHI TPYObl WM TOJIIUHBI TUIMTHI TIEPEKPHITUS MPSIMOYTOJIbHOU TPYOBHI,
TOJIIUHBI TOPOKHOMN OJICIKIbI.

MuHUMaTBHYIO BBICOTY HACKIH Y TPYOBI onpeesisieM 1o ¢Gopmyiie:

Hyo =h,, +A+68 @

rae htp — muamerp (BbicoTa) TPYOBI, M,

0 — TOJIIUHA CTEHOK TPYOBI, M,

A - TONIIIUHA 3aChIIKK TPYObl Y BXOJHOT'O OTr'0JIOBKA; NMIPUHUMAETCS paBHOM
A=0,50m mpu h,,<0,50m, A= h,, mpu h,,>0,50M mpu Oe3HAOPHOM pEKUME
MpoTeKaHus NoToka. [Ipyn HamopHOM peKrUMeE MOTYHAOPHOM pexxume notoka A=1,00m.

Paznmuuator Tpu pexxumMa mpoTeKaHus OTOKa B TpyOax:

- Oe3HanopHulll, KOTJa BXOJHOE OTBEPCTHE HE 3aTOIUIEHO M HAa BCEM MPOTSHKEHHUU
TPYOBI MOTOK UMEET CBOOOHYIO TOBEPXHOCTH;

- NOJIYHANOPHYII, KOT/Ia BXOJAHOE OTBEPCTHE 3aTOILUICHO, T.€. Ha BXOj€ Tpyba paboTaeT
MOJIHBIM CEUEHHEM, HO Ha OCTaJbHOM TMPOTSKEHUU TIOTOK HMEET CBOOOJIHYIO
MIOBEPXHOCTb;

- HanopHwlli, KOTJa BXOJHOE OTBEPCTHE 3aTOIJICHO W IMOYTHM Ha BCEH IJIMHE TpydOa
paboTaeT MOJHBIM CEYCHUEM.

3aoanue 3. Onpedenenue Onunvl mpyosi.

JlinHa TpyObl 3aBUCUT OT BBICOTBI HACHINU Y TPYObl H,,. KOTOpas onpenessercs mno
POJIOJIBHOMY TPOUIII0 TMOCHEe €ro MpOoTeKaHWs, W KOTopas JO/DKHA OBITh HE MEHee
MUHHUMAJIBHON BBICOTHI HACHINU Y TPYOBI H, . >Hpin

1) JnvHy BOIOIIPOITYCKHOM TPYOBI O€3 OrOJIOBKOB ompesensieM o Gpopmyie:

| :[0,5-B+m.(§1m —d) , 05:B+m-(H,, ~d) +n]i
1+m-i, 1-m-i,

(2)

sina
rae B — mmpuna 3eMIsHOro MoNoTHA, M;
Huac — BeicoTa Hacklnu Haj TPYOOil, M;
d — nuamerp TpyOBI, M;
M — K03 (HULIMEHT 3aT0KEHUS OTKOCOB;
IC - YKIIOH JIOTa y COOPY)KCHHUS;
0L — YTrOJI [IEPECEUEHUsI OCU TPYOBI C OCBIO JOPOTH;
N — TOJNIIMHA CTEHKH Or'0JIOBKA.
2) Ilonnyro quHy TpYOBI C OrOJIOBKAMM OIpeaessieM 1o GopMysie:
L=1+2-M (3)
rae M — niouHa oronoBka, M [4], Tabim. 3.11 u 3.12.
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3aoanue 4. Hasnauenue ykpennenus y mpyouoi.

ITpu pacTexkaHuu MoToKa 3a TPyOOW €ro CKOpOCTb BO3pacTaeT mpuMmepHo B 1,5 pasa,
YTO BBI3BIBAET Pa3MbIB PyClla, IO3TOMY YKPEIUJIEHHs 3a TpYOOW 00s3aTelbHbl U JIOJIKHBI
3aKaHYMBATHCS MPENOXPAHUTEITBLHBIM OTKOCOM C KAMEHHOW HaOPOCKOM.

1) Haznauenue ykpenieHus y TpyOsbl

a) CkopoCTh IOTOKA IIPU pacTEKaHUHU 3a TpyOoi onpesernseM o popmyse:

v=15-v__ (4)

0) TunoBble reOMETPUUECKUE XAPAKTEPUCTUKH YKPEIUIEHUN ISl TPYO NpUBEACHBI B [4],
Tabsn. 3.13 u 3.14.

['eoMeTpuueckre XapakTepUCTUKH YKPEIUJICHUH y TPYO:

A — IIMHA YKPETUIEHUs] BXOAHOTO OTrOJIOBKA,

L - mHa yKpernseHus: BBIXOJHOTO OroJIOBKa,

N1 - mmpuHa yKpenjaeHus: BXOJHOI'O Or0JIOBKa,

N2 - mmpuHa yKpernieHus BEIXOAHOTO OTr0JIOBKA,

T — rmyOuna KoBUIa pa3MbIBa,

Tk — BbICOTa KaMEHHOW HaOPOCKHU B KOBIIIE pPa3MbIBa,

h+0,25 - BeIcOTa YKpeTUICHHUS HACHITTN Y BXOJAHBIX OT'OJIOBKOB,

P — nimHa ykperuienust oTkoca.

Bompocel s 3aKpenvieHHsl TEOPEeTHYEeCKOro MAaTepuaia K NPaKTHYeCKOMY
3aHATHIO Ne4d:

1. IlpuBeauTe MOHATHE O OOJBIITUX U MAJIBIX BOJOTOKAX.

2. KakoBbl ipenmMy1iecTBa TpyO B CpaBHEHUH C MAJIbIMU MOCTaMu?

3. [lepeuncnuTe UCXOIHBIE TaHHBIE I THAPABINYECKOrO pacuyeTa Tpyo.

4. Kak onpenensroTcss UCXOIHbIE TaHHbIE AJI1 TUAPABINYECKOrO pacuera’?

5. Kak onpenensitorcst pacxoAsl OT JIMBHEBBIX U TaJbIX BOA?

6. Kak onpenensiercs niauHa TpyOb1?

7. V3nonTe NPHUHIUIIBI THAPABIMYECKOrO pacdera Uil ONPEIACIeHUs OTBEPCTHUS
TPYOBI.

8. OxapakTepu3yiiTe BO3MOKHBIE PEKUMBI IPOTEKAHUSI BOABI B TpyOax.

9. Yto Ha3pIBaETCA paCUYETHBIM PACXOI0M
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IIpakTuyeckoe 3ansaTue Ne S
Tema: MH:KeHepHAsi IKOJIOrMUECKasi 3alIUTA

Tema 3ansiTusi: OueHKa ¥ MPOrHO3MPOBaHUE BO3AeHCTBUA 00beKTa HA OKPYKAIOIIYI0
cpeny, OKpyzKawleil cpeibl HA MH:KEHEPHOe COOPYKEeHHE C YU€TOM KOHCTPYKTHBHBIX
oco0eHHoOCTel

Heab 3anaTusi: OneHka U MPOTHO3UPOBAHUE BO3ACHCTBUS 00BEKTa HAa OKPYKAIOIIYIO
cpeny, OKpPYXawmUeHd Cpeabl Ha HHXKEHEPHOE COOPYKEHHE C YYETOM KOHCTPYKTHMBHBIX
0COOEHHOCTEeH

Xonx padoThl:

3aganue 1. OneHuBaTh U IPOrHO3UPOBATH BO3JECHCTBUS 00OBEKTA HA OKPYXKAIOIIYIO Cpeny,
OKpYXXarolled Ccpeapl Ha HHXKEHEPHOE COOPYKEHHME C YYETOM KOHCTPYKTHBHBIX
0COOCHHOCTEH.

B pesynbrare BBINOJHEHUS TPAKTHYECKOTO 3aHATUA Ne 5 CTyIeHT HOJKEH:

yMeThb: OLIEHUBAaTh U NPOTHO3MPOBATh BO3JCHCTBHS OOBEKTa HA OKPYXKAIOIIYI0 CPEny,
OKpyXXarolmied cpeiapl Ha HHXKEHEPHOE COOPYKEHHE C Y4ETOM KOHCTPYKTHBHBIX
0COOEHHOCTEH.

XapakTep B3auMOAeHCTBHUS NMPOECKTHPYEMOro 00beKTa ¢ OKPY:Kallueil NMpupoaHOM
cpenou

1. JIns omeHKM BO3JACHCTBHS MPOEKTUPYEMOrO OOBEKTa Ha COCTOSIHHE OKpYKarollen
Cpellbl CJENyeT BBIIBUTH BCE MapamMeTpbl €ro TEXHOIE€HHOro BIMSHUSA Ha arMmocdepy,
TEPPUTOPHUIO, IOBEPXHOCTHBIE U TOJ3EMHBIE BOJIbI, F€OJIOTUYECKYIO CPENy, IOYBEHHBIN U
PaCTUTENBHBIN ITOKPOB.

[Ipu 5TOM JOKHBI OBITH ONPEETIEHBI:

- 00beM BaJOBBIX BBIOPOCOB B armoc(epy, BUIBI BbIOpachiBa€MbIX B aTMocdepy
3arpsI3HSAIOMIMX BEIIECTB, WX KOJWYECTBO, MCTOYHUKH W MPU3EMHBIE KOHUEHTPALMH
3arpsi3HEHUS BO3/1YyXa;

- KOJIMYECTBO COpAChIBAEMBIX CTOUYHBIX BOJ, UX COCTAaB M KOHIEHTpAIUs, CTEIECHb
OYHUCTKH, YCJIOBUS cOpoca B BOJHbIE OOBEKTHI U MapaMeTphl pa30aBiIeHUsl CTOYHBIX BOJI;

- XapakTep BO3AECUCTBUSA OOBEKTAa HA TEPPUTOPUIO (IJIOLIAAb OTUYKICHHS 3€MEIb,
napaMeTpbl HapylleHus penbeda, Mo4B, CTENEeHb BO3MOXKHOTO 3arpsA3HEHHsI TOBEPXHOCTU
3eMeJIb U [0YB, BO3/ICHCTBHE HA YCIOBHS 3€MJIENIOJIb30BAHUS, CEIBCKOE XO35MCTBO U T.1I1.);

- ypoBeHb (UNYECKUX BO3JACHCTBUI (LIymMa, BHUOpaluil, 3JEKTPOMArHUTHOIO U
PaaualMOHHOIO U3ITYYEHUN);

- HAUMEHOBaHME U KOJMYECTBO OTXOJOB IPOEKTHPYEMOIO OOBEKTa, CHOCOOBI HUX
BPEMEHHOTI'O XpaHEHUS U yIaJeHUs, CKIQAUPOBaHUs WIN YTUIIN3aLUY;

- XapakTep BO3ACHCTBUS O0BEKTA HA COL[MAIbHBIC YCIOBUS )KM3HU HACEJICHUS B palioHE
€r0 PacCIIOJIOXKEHHUS.

XapakTepuCTHKH W MNapaMeTpbl 00bekTa, Tpedywiuue YTOYHEHHS HPH
pa3paldoTKe NPOEKTHOM JOKYMEHTALNHU

MHorue mapamMeTpbl M XapaKTEPUCTHUKH pailoHa pPacHoJIOKEHHs] M CaMOro
IPOEKTUPYEMOro 0OBEKTa, ONpE/ICTICHHbIE NPU COCTABJIEHUU OOOCHOBAaHUS MHBECTULUH,
UCIOJIb3YIOTCS TIPU pa3paboTKe MPOEKTHOM JOKYMEHTaluuu 0e3 W3MEeHEHUus (Hampumep,
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MPUPOTHO-KIIMMATUYECKIE  XapaKTEPUCTHKH), HEKOTOpble TpeOyloT YTOUHEHHS H
JIOTIONTHEHUS (HApUMEp, YPOBEHb 3arpsi3HEHUsI KOMITIOHEHTOB OKPYKaIOIEH CPeIbl).

B Tex cnydasx, korga Mpu MPOCKTUPOBAHMM U3MEHsETCS (yBEIMYMBACTCS WM
YMEHBIIAETCs), MPOU3BOJCTBEHHAs] MOIIHOCTh OOBEKTa, NPUMEHSETCS HOBOE, Oojee
COBEpIICHHOE O0OpYIOBAaHUE WJIM MCHOJb3YETCS IJISl BBIMYCKa MPOJYKIIMH TEXHOJOTHS,
OTJIMYHAsl OT IPUHATON B OOOCHOBAHUH, BCE XapaKTEPUCTUKHU U MapaMeTpbl BO3IEHCTBUS
00BbEKTa HA OKPYKAIOIIYIO Cpealy TpeOYIOT YTOUHEHUS U IOTIOJTHEHUS.

[Tpu pa3zpaboTke paznena NpoeKTHOM JOKyMeHTauun «OXpaHa OKpYyXKarollen cpeab»
00513aTeIbHOMY YTOUHEHUIO MOJJIekKAaT:

no ammocgepe:

- XapaKTePUCTUKH 3arps3HEHMs BO3AyXa (BUAbI 3arpsA3HSIONINX aTMOC(EpPy BEUIECTB,
CPeIHETO/IOBbIC, CPEIHECE30HHbIE W MAaKCHUMallbHbIE KOHIICHTPAIIMH 3arps3HSIONIINX
BO3AyX BEUIECTB, MOBTOPSEMOCTh 3arps3HEHUsi arMocdepbl ¢ KOHLEHTparueil Oonee 1
ITAK, 5 IIAK u 10 TIAK);

- (oHOBbIE 3HAYEHHUS KOHIIEHTpAIMM 3arps3HSIONIMX BEUIeCTB B aTMmocdepe,
ompeneneHusle mo AaHHbIM cetd OI'CHKA wnmm mo mapmpyTHsIM M moadakeabHbIM
HaOJIIOIEHUSIM;

- TeppPUTOpPUATLHOE paclpelesieHUe pacYeTHBIX KOHLEHTPALM OCHOBHBIX U
cienu(pUUecKuX MpruMeceil B BO31yXe, XapaKTEePHBIX ISl MPOSKTUPYEMOro 00BEKTa;

3arps3HSIONINX BEUIECTB B MOA3EMHBIX BOJAX);

- pecypchl MOA3EMHBIX BOJI (OajlaHCOBBIE 3aIachl, HAMOPBI, BOAOOTAAYA U T.11.);

- XapaKTepUCTHKM OMACHBIX SK30T€HHBIX MpOIEeccoB (popmMa M HMHTEHCUBHOCTH
IPOSIBICHUSI TTOATOIUIEHUS, SpPO3UH, ONOJI3HEN, KapcTa, 00BaioB, cypdo3un, KpuoreHHbIX
IIPOLIECCORB);

- Me- CBEJICHUS O BBIMAJCHUM HA PACCMATPUBAEMYIO TEPPUTOPHUIO BPEIHBIX BEIIECTB U
XMUMH3ME OCAJKOB (B T.4. KUCIIBIM U PAIUALIMOHHBIM OCaJIKaM);

- TIepedyeHb, OO0BEMbl M MHTEHCUBHOCTb BbIOpOCa 3arps3HSIOIMX BEIIECTB Ha
MPOEKTUPYEMOM OOBEKTE;

- TepeYeHb U MECTONOJOKEHHUE HMCTOYHMKOB BBIOpOCA 3arps3HSIOUIMX BEIIECTB
IPOEKTUPYEMOTO 00BEKTA;

- ypoBeHb (UBMYECKMX BO3ACUCTBUM (IIyma, BUOpaluif, TEIMJOBOTrO  TOJI,
ANIEKTPOMATHUTHOTO U PAJUAIIMOHHOTO U3IyUCHH);

- CXeMa pa3MeUIeHUs] MPOU3BOJCTBEHHBIX KOPIYCOB U COOPYKEHUH MPOEKTUPYEMOTO
00BEKTA UITU €0 TeHEePaIbHBIN MJIaH, C YKa3aHUEM «PO3bl BETPOBY.

Llo so0noii cpeoe:

- XMMMYECKHI COCTaB BOJ BOJHBIX OOBEKTOB, HCIOJB3YEMbBIX [JIsI BOJOCHAOXKEHUS
IIPOEKTHUPYEMOr0 OOBEKTA;

- YPOBEHB 3arpsi3HEHUS TOBEPXHOCTHBIX BOJI;

- IEpeYeHb OCHOBHBIX 3arpsA3HSIOLIMX BEIIECTB B BOJE BOAHBIX OOBEKTOB, Kiacc
OIAaCHOCTH 3arpSI3HSIONINX BEIIECTB M UX KOHIIEHTPAIIUS B 3aBUCUMOCTH OT BPEMEHH T'0/1a;

- OCHOBHBIC€ HMCTOYHHKHM 3arps3HEHHS] BOJHBIX OOBEKTOB C yKazaHHEM MecT cOpoca
CTOYHBIX BOJ WJIM TIOCTYILJICHUS 3arpsA3HSIONINX BEIIECTB;

- 00bEMBI M PEKUM BOAONOTPEOIEHUS U BOAOOTBEACHUS TPOEKTUPYEMOr0 O0BEKTA;

- KOJIMYECTBO M XapaKTEPUCTHUKU OTBOAMMBIX CTOUYHBIX BOJ (TE€MIIEpaTypa, YpOBEHb
3arps3HEHUSI, MEPEUEHb 3arps3HSAIOUIMX BEIIECTB, KJIacC OMNACHOCTM M KOHIIEHTPALUs
3arpsi3HEHUN );
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- MECTO OTBEJICHHUSI CTOYHBIX BOJ] M KOJTMYECTBO HEOOXOAMMBIX BBITYCKOB.

Ilo meppumopuu u eeonoeuueckou cpeoe:

- THUJPOTreOJIOTMYECKUE YCIIOBUSA (YPOBHHM IMOA3EMHBIX BOJ, CTENEHb 3arpsi3HCHUs U
XUMHYECKUNA COCTaB, BUABl W KOHIECHTPAIUS CTOMOJOXXEHHE, COCTOSHHUE W IUIONIaaN
HapyILLIEHHBIX 3€Mellb, NapaMETPbl HAPYIICHNUS;

- IUIOIIA/Ib OTUYXKIACHUSI 3€MEJIb Il CTPOUTENILCTBA U AKCIUTyaTallul OObEKTA;

- XapakTep M YpPOBEHb BOZMOXKHOT'O 3arPsS3HEHUS WM HAPYIIECHUS TOYB U TIOBEPXHOCTHU
3eMeJIbHOI0 YYacTKa, OTBEIEHHOTO JIJIsl CTPOUTEIbCTBA.

XapaKTepuCTHKA 3€MEJIbHOTO Y4acTKa U MPUJIETaoliell TePpUTOPUN JO0KHA OTPaXaTh
MOp(hOIOTUYECKHE TMapaMeTpbl, WHXKEHEPHO-TEOJIOTUYECKUE ¢ THAPOTEOIOTHYECKHUE
YCIIOBHSI, XapaKTep MPOSBICHUS OMACHBIX 3K30T€HHBIX MPOLIECCOB, MOIIHOCTh MOYB, BUIbI
1 (OPMBI CYIIECTBYIOIIETO TEXHOTCHHOTO HAPYIICHUS TEPPUTOPUH U T.I1.

HHXeHEepHO-TCOJIOTHYECKHUE YCIOBUS:

- CEUICMHUYHOCTb ParOHa;

- TEKTOHUYECKOE U JIUTOJIOIMYECKOE CTPOCHUE YUaCTKa;

- (PM3UKO-MEXaHUUECKHUE CBOMCTBA IPYHTOB (IIOPOJT) M YCIOBUS UX 3aJIeTaHMUs;

- HaJIMYMEe MHOTOJIETHEH Mep370Thl (MOLIHOCTh, JBAUCTOCTb, TNIyOWHA CE30HHOTO
POTauBaHUA U T.I1.);

- H)KEHEPHO-TeoJIornueckast kapra yyactka macmrabda 1:10000 - 1:25000.

['uaporeonornyeckre ycaoBus:

- IPOCTUPAHUE U MOIIHOCTh BOJIOHOCHBIX TOPU30HTOB M BOJIOYIOPHBIX IJIACTOB;

- 00J71aCTh MUTAHUS U PA3TPY3KH KAXKIOTO TOPU30HTA,

- 3a11achl MOA3EMHBIX BOJI;

- XapakTep YpOBHEHN MOJ3EMHBIX TOPU30HTOB (HAOPHBII, O€3HAIIOPHBIiT);

- CPEHNUI MHOTOJIETHUM YPOBEHb I'PYHTOBBIX BO;

- MUHUMAaJIbHBIA U MAaKCUMAaJIbHbIE YPOBHHU TPYHTOBBIX BOJI;

- XUMUYECKHUI COCTaB MOA3EMHBIX BOJI, BUbl U KOHLIEHTPALUS 3arpsA3HSIONINX BEIECTB
B TIOJI3EMHBIX BOJIaX;

- B3aMMOCBSI3b MEXK/y TOBEPXHOCTHBIMH U MO/I3€MHBIMU BOJIaMU;

- arpecCMBHOCTH TOA3EMHBIX BOJ IO OTHOMICHWIO K OETOHY W METaTMYEeCKUM
KOHCTPYKITHSIM.

XapaKTepUCTUKA OMACHBIX YK30T€HHbIX MPOIECCOB!

- HaJIMYME W TPOSIBICHHUE HA TEPPUTOPUM MOATOIUICHUS, dPO3UU, OIMOJ3HEH, Kapcra,
oOBaJioB, cy(ddo3uu U T.11., ¢ MPUIIOKEHUEM KapThl MaciTada 1:25000 - 1:50000;

- HAUIMYHUE U MPOSBICHUE KPUOTCHHBIX MTPOLECCOB (151 pailOHOB BEYHOU MEP3JIOTHI);

- T€0JIOTMYECKHUE, TUIPOreOIOTUYECKUE U IPYTUE YCIOBUS, ONPEEISIIONUe pa3BUTHE U
MHTECHCUBHOCTH MPOSIBICHUS SK30T€HHBIX MPOLIECCOB,;

- TPOTHO3 PA3BUTHS TEXHOTEHHBIX TE€OJOTMYECKHX TMPOIECCOB U BO3MOXKHOCTD
aKTUBU3ALIUU CYLECTBYIOIINX.

[TouBEeHHBIC YCIOBUS TEPPUTOPHH:

- KapTOrpaMMbl MOIIIHOCTH TOYB C yKa3aHHEM apeajoB WX 3ajleraHus, MEXaHUIECKOTO
COCTaBa M CTEIIEHU 3PO3UOHHOT O MOPAKEHUS;

- CYIIECTBYIOIINUN YPOBEHBb 3arps3HEHHs MOYB TsDKEIBIMH METallaMH, MEeCTUIIUIaMHU,
pPalMOaKTUBHBIMH BEIIECTBAMU;

- TOYBEHHAs kKapTa TeppuTopuu Macmrabda 1:25000 - 1:50000.
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B T1ex ciuywasx, Korga B 30HE€ OTYYXICHHUS HAXOIATCS 3EMIIA, 3arpsA3HEHHBIC
MIPOMBITIUIEHHBIMU BBIOpOCaMH, U30BITKOM MUHEPAIBHBIX yI0OpEeHUN, paTruOaKTUBHBIMH
BElIECTBaMHU, OaKTepUaIbHO-MAPAZUTUYECKUMU M JIPYTMMH BPEIHBIMU KOMIIOHEHTaMU,
OIIEHKA WX HAJIW4YMS M YPOBEHb 3arpsi3HEHUsS ONPEICHAIOTCS 10 pe3yJbTaram
o0cJe10BaHMM, TPOBEICHHBIX arpOXUMHUYECKOU ciyk00if MuHcensxo3npoaa Poccun mnm
MeCTHBIX opraHoB Munnpupoasl Poccun. IlomyuenHas uH@opMaius COCTaBISETCS IO
dbopme Tabnubl 1.

Tabmuma 1- BeaoMocTh Hamuyusg 3arpsS3HEHHBIX 3€MeEjb, IMONAJAIIMINX B 30HY
OTUYXKJIEHUS TIPU CTPOUTEIHCTBE 00BEKTA (Ta)

3arps3HeHre OTX0AaMu U BEIOpocaMu
N 3arpsi3HeHHE paIiOaKTHBHBIMU BEIICCTBAMHU
Haumenosa NPENNPUITUNA U TPAHCIIOPTA
HHUC B T.4. KATETOPUY 3arpsiI3HEHHOCTH B T.4. KATETOPUY 3arpsiI3HCHHOCTH
3eMJICBIANEN |
5 BC
BIICB H 3 Jo1n yMepe BBICO S or Jo1 ymepe BBICO|, o n
- [=2]
3CMIICHOIb ye- HHO KO 1211711{0 5 ye- HHO KO ﬁflo
oBateiien THUM omnacH omac THM OIlacH orac
OracHast oracHas
ast ast Hasi ast ast Hast
1 3 4 5 6 7 8 9 10 11
Oxonuanue Tadauuel 1
3arpsi3HeHHe MUHEPaJIbHBIMU YA0OPEHUIMU U 3arpsi3zHeHre OaKTepHalbHO-TIapa3uTHUECKUMHU U
XMMHYECKUMU CPEJCTBAMU 3aAIUTHI PACTEHUM KapaHTUHHO-BPEIHBIMU OpPraHu3MaMu
B T.4. KATErOPUHU 3arpA3HEHHOCTH B T.4. KATErOPUHU 3arpA3HEHHOCTH
o) BC
= ymepe BBICO ymepe BBICO
0 Ype3BbIY er Ype3BbIY
2 JIOIy CTH HHO KO o JOIyCT HHO KO .
aitHo 0 aitHO
Mast OIacH orac uMmas OIacH orac
oracHas oracHast
ast Hast ast Has
1 13 14 15 16 17 18 19 20 21
2

Bonpocsl ajsi 3aKkperuieHusi TEOPeTHYECKOro MaTepuaia K NPpaKTHYeCKOMY 3aHSITHIO
No5:

1. Kakue Bo31elCTBHS IEUCTBYIOT HA MPOEKTUPYEMBIN O0OBEKT?

2. BoznelicTBue 00bEKTa Ha OKPYKAIOILYIO CpELy?

3. Kakue MeporpusiTus HEOOXOAUMO YUYHUTHIBATh PU IPOEKTUPOBAHUU 00BEKTA?

4. XapakTep B3aUMOJCHCTBUS MPOECKTHUPYEMOIO0 OOBEKTa C OKpPYKAIOIIEH NPUPOJHON
cpenoi?
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IIpakTHyeckoe 3ansaTue Ne 6
Tema: MocThbl 1 yTEeNpoOBOAbI

Tema 3aHATHA: KOHCprKTI/IBHbIe H Oﬁ’béMHO-HJIaHI/IpOBO‘IHLIe pemIeHud MOCTOBOI 0

COOPYKEeHH S
Ienbp 3aHATHSI: KOHCTPYKTHUBHBIC M OOBEMHO-INIAHUPOBOYHBIC PEIICHUS MOCTOBOI'O
COOPY)KCHHUSL.
CriocoOHOCTH.

Xox padoThl:
3aganue 1. M3yduTh KOHCTPYKTUBHBIE U OOBEMHO-TIJIAHUPOBOYHBIE PEIICHUS MOCTOBOTO
COOPYXKEHUS.

B pe3ynbTaTe BhINOIHEHUS MIPAKTUYECKOTo 3aHATHS Ne 6 CTyIeHT JOJIKEH:

yMmMeTb: pa3pabarbiBaTh KOHCTPYKTUBHBbIE U  OOBEMHO-TUIAHHUPOBOYHBIE  PELICHUS
MOCTOBOT'O COOPYKEHUS

KOHCTpYKTHBHBIE, apXUTEKTYpPHbIE U OOBEMHO-IIAHUPOBOYHBIE PEIIEHUS MOCTOBBIX
COOpY)KEHHH M TpyO, TMpUMEHsEMble MaTepuallbl M  U3AEAUs  JOJKHBI  OBITh
TEXHOJIOTUYECKH LEJIECOO0Pa3sHbIMH W HCIOJIHUMBIMH TP CTPOMUTENIBCTBE, TEKYLIEM
COJIEP’KaHHUH B MEPUOJ IKCIUTyaTalluu, TP PEMOHTAaX U PEKOHCTPYKIIHH.

B npoektax MOCTOBBIX COOpPYXEHUH CJIEIYyeT NpelycMaTpuBaTh BO3MOXKHOCTh
HCITOJIb30BaHUS X MPU CTPOUTEIHCTBE BTOPBIX ITyTEW U 3aMEHE MPOJIETHBIX CTPOCHHI Ha
AKCIUTyaTUPYEMOU CETH.

IIpy mnprMEHEHMHM B KOHCTPYKIHUSAX COOPYKEHUH THUIIOBBIX JJIEMEHTOB WU
CTaHJAPTHBIX JAeTalled HeOOXOIWMO YYWUTHIBATh YCTAHOBJIEHHBIE I HUX JOIYCTHUMBIE
OTKJIOHEHUS (POopMBI U reomeTprudeckux pazmepon corsacio 'OCT 26607.

JUIsi HETUIIOBBIX DJEMEHTOB M HECTAaHJAPTHBIX W3JEJIMA TPHU COOTBETCTBYIOLIEM
000CHOBaHMH MOTYT OBITh YCTAHOBJIEHBI CBOM 3HAYEHUS JIOMYCTUMBIX OTKIIOHEHUH.

OcHOBHBIE pa3Mepbl NMPOJIETHBIX CTPOEHUN W ONOP HOBBIX MOCTOBBIX COOPYKEHHM, a
TaKXe Maccy M pa3Mepbl 3JIEMEHTOB COOPHBIX KOHCTPYKIUH CJeayeT Ha3HavyaTh C y4eTOM
YCIIOBUM HW3rOTOBJICHUS M BO3MOXKHOCTH HCIOJIb30BAaHUS IMPU MOHTAXKE U IEPEBO3KE
OOIIECTPOUTENBHBIX M  CHEHHATU3UPOBAHHBIX KPAHOB M  TPAHCHOPTHBIX CPEICTB
CEpUIHOTO MTPOU3BO/ICTBA.

Konctpykiun  n1epopMallMOHHBIX ~ YCTPOWCTB  (ONMOPHBIX  4YacTed, IIApHUPOB,
ne(pOpMAaIIMOHHBIX IIBOB, YPaBHUTEIbHBIX IPUOOPOB, CE30HHBIX YPAaBHUTEIbHBIX PEIHCOB)
U UX PACIOIOKEHHUE JOJDKHBI 00ecreurBaTh HEOOXOAUMYIO CBOOOY ITpelyCMaTpUBAaEMBbIX
B3aMMHBIX IE€peMelIeHuN (JIMHENHBIX, YIJIOBBIX) OTACNIBHBIX YacTeld (DJIEMEHTOB)
COOPYKEHHUS.

[IpoexTHass  JOKyMeHTanMs  JOJDKHAa  COAEepXkaTb  yKa3aHUsl [0  YCTaHOBKE
ne(OpMaLMOHHBIX YCTPOMCTB C YUETOM CTENEHU TOTOBHOCTH COOPYKEHUS U TEMIIEPATYPHI
BO3/1yXa (KOHCTPYKIIUK) BO BPEMS 3aMbIKaHUSI KOHCTPYKIIUH.

Ha MocToBbIX mepexonax mpu HEOOXOJUMOCTU PEryJUpOBaHUs HAIpPaBIEHUS MOTOKA U
MPEeIOTBPAIICHUS OJIMBIBOB (pa3MBbIBOB) cienyer peycMaTpuBaTh
CTpYEHAIpaBJISIIOIINE U OEPeroyKpernuTeIbHbIE COOPYKEHHUS.

CrpyeHanpapiustonie 1aMObl CleAyeT NpeAycMaTpuBaTh MPU MOMMEHHOM pPacxoje
BOABI He MeHee 15 % pacyeTHOro pacxojla WM INPU CPEOHHUX PACUYETHBIX CKOPOCTSX
TEUYEHHUs BOJbI MOJ MOCTOM O pa3MbIBa CBbIIe | M/c, a Takke MpPU COOTBETCTBYIOIIMX

CUTYaIIMOHHBIX OCOOCHHOCTAX Tepexo/ia (MPMKUMHBIX TEUEHUAX, IEPEKPBITUIX MPOTOKOB
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U T.IL.).

Jns Tpy0 ©M MOCTOB Ha OCHOBAHMHM THUJPABIMYECKUX PACUETOB  CIIEAYET
npenycMaTpuBaTh  yriyOJieHHE, IUJIAaHUPOBKY U YKpEIUIEHHE pYCeJl, YCTpPOMCTBa,
MPENATCTBYIONIME HAKOIUICHUIO HAHOCOB, a TAKXe YCTPOMCTBA ISl TAIIEHUS CKOPOCTEH
IIPOTEKAIOIIEH BOJBI HA BXOAE U BBIXO/IE.

[Ipn ucnonp30BaHUM MPUHLHIA CTPOUTEIHCTBA C COXPAHEHUEM BEYHOW MEP3JIO0THI
BO3BEJICHHUE CTPYCHANMPABISIIOIIUX U OEpPEeroykKpenuTebHBIX COOPYKCHUN HE JOJIKHO
BbI3bIBATh M3MEHEHUW COCTOSIHUSI BEYHOMEP3JbIX TPYHTOB B OCHOBAaHHMH, HapyHICHUM
YCIIOBHI MPOTEKaHUsI TPYHTOBBIX BOJI, MECTHBIX 3aCTOEB BOABI U JIPYTUX 3HAYUTEIbHBIX
M3MEHEHHI OBITOBOTO PEXMUMa BOJOTOKA.

MocToBble mepexonbl CIEAYeT NPOEKTUPOBATH KamutaibHOro Tuna. Ilpu
IPOCKTUPOBAHUU HOBBIX, PEKOHCTPYUPYEMBIX U MOJBEPracMbIX KalUTaIbHOMY PEMOHTY
MOCTOB u TpyO CIICTYET:
- BBITTOJIHATH TPEOOBAHMS 110 00ECIICYEHUIO HAZCKHOCTH, JOJITOBEYHOCTH COOPYKEHUH, a
Tak)ke Oe30MacCHOCTH M IJIABHOCTH JBUXKEHHSI TPAHCIOPTHBIX CPENCTB, 0€30MaCHOCTU
JUISL TICIIEXOJ0OB M OXpaHE TpyAa B MPOLECCE CTPOUTENHCTBA M AKCIUTyaTallWH;
- MpeayCcMaTpPUBaTh BO3MOXKHOCTH TOTMAIaHMsI MaJOMOOWIIBHBIX TPYIIIT HACEJICHHS Ha
TPOTYyaphl u MEeeX0/IHbIe MOCTHI;
- IpeaycMaTpuBaTh 0€30MacHBIN MPOMYCK PacYeTHBIX (corjacHo Tabimie 5.3) maBOJIKOB
M JIe0X0/la Ha BOJIOTOKAaX, a TakKe Ha BOJHBIX MNYTSAX - BBINOJHEHHUE TPEeOOBAHUI
CyJI0XOJICTBA u JIeCOCILIaBa;
- TIPUHUMATh TMPOEKTHBIC PEIICHUs, OOECIEeUnBAOIIMEe HSKOHOMHOE pPAaCXOJ0BaHUE
MaTeprualioB, JKOHOMUIO TOIJIMBHBIX U SHEPreTHUYECKUX PECYPCOB, CHUKEHUE CTOMMOCTH
u TPYAOEMKOCTH CTPOUTEILCTBA U AKCIUTyaTalluu;
- CTPEMUTHCA K TMPUMEHEHUIO HOBBIX CTPOUTENIbHBIX MAaTEpUaJOB U TEXHOJOTHUIA;
- TMpelycMaTpuBaTh MCIOJIb30BAHHME JAETajiel, W3AEIUNH W MaTephaioB, OTBEYAOUIUX
TpeOOBaHUSIM CBOJIOB IpaBuIL;
- YUUTBHIBATh TMEPCIEKTUBBI PA3BUTHUS TPAHCHOPTHBIX CPEACTB U JIOPOKHOU CETH,
PEKOHCTPYKIIMM HMMEIONIUXCSA W CTPOUTENHCTBA HOBBIX TMOA3EMHBIX U HA3EMHBIX
KOMMYHUKAIMi, OJIarOyCTpOMCTBa W TUJIAHUPOBKM HACEJICHHBIX MYHKTOB, OCBOCHHUS
3eMellb B CEeJIbCKOXO03IMCTBEHHBIX 1EeJIsIX;
- TpeaycMaTrpuBaTh MEpPbl IO OXpaHE OKpyXarlled cpeapl (B TOM YHUCIE MO
OpeOTBpAllleHHI0  3a00JlauyMBaHUsl, TMPOSBICHUS TEPMOKAPCTOBBIX, HIPO3UOHHBIX,
HaJEIHBIX U JIPYTUX OIACHBIX MPOIECCOB), MO MOJACPKAHUIO SKOJIOTHYECKOro

paBHOBECHS U OoXpaHe PBIOHBIX 3arnacos;
- IpenycMaTpuBaTh pPa3pabOTKy TEXHOJIOTMYECKUX PEriiaMeHTOB, HEOOXOAUMBIX IS
peanuzanuu HNPUHATBIX KOHCTPYKTHBHO-TE€XHOJIOT MUECKUX peLIeHui.

OcHoBanusi W (yHAAMEHTBI, OMOPHI, TMPOJIETHBIE CTPOCHHS, OIMOPHBIE 4YaCTH,
AJIEMEHTHl MOCTOBOI'O IOJIOTHA, OKCIUIyaTallMOHHbIE OO0YyCTpOWCTBa, a TakKke
BOJONPOITYCKHBIE ~ TPYyOBbl  JOJOKHBI  YJIOBIETBOPATH HNPOEKTHOM  JIOJITOBEYHOCTH.

MuHMMallbHbIE TPOEKTHBIE CPOKHU CIIYXKOBI U CPOKHU J0 NEPBOIO PEMOHTA MOCTOB H
BOJOIPOIYCKHBIX TpYyO.

Cpok ciy:kObl HECYIIUX KOHCTPYKIUH COOPYKEHUS MOCIE PEKOHCTPYKIUU CIIETYET
ONpeAeNsaTh B TEXHUYECKOM 3aJaHWM, HO OH HE MOXKET ObIThb MeHblle 25 JerT.

Cpoku ciayxO0bl NpPU COOTBETCTBYIOIIEM TEXHHUKO-3KOHOMHYECKOM OOOCHOBAHUU
MOT'YT OBITh U3MEHEHBI B nporecce AKCIUTyaTaluu B cay4asx:
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- 3aME€Hbl KOHCTPYKIHI NMPU KapAHUHAIBHOM M3MEHEHUU apXUTEKTYPHO-IIJIAHUPOBOYHBIX
pelIeHnil B palloHE MOCTOBOrO IEPEXOAa, CBSI3aHHBIX, B TOM YHCIIE, C BO3pAaCTaHUEM

UHTEHCUBHOCTH IBHKEHU S TPaAHCHOPTHBIX CPEACTB u NEUIEX00B;
- 3aMEHbl KOHCTPYKIIUW BCJICACTBUE HEMPEABUICHHBIX KaTaCTPOQUUECKUX TTOBPEKICHUN
151 pa3pylLICHUI;

- BBITIOJIHEHHUSI MEPOIPUSATHUI TTO YCUJICHUIO U 3aIUTE HECYIIUX KOHCTPYKIIHA.
['mapaBIMYecKuii  pacdeT MOCTOB CBOJUTCS K ONPEICICHHIO OTBEpCTUsA D,

COOTBETCTBYIOIIIETO PACYETHOMY pacXoAy, KOTOPBIA TOJKEH MPOMYCTUTh MOCT, H
YCIIOBUSM MPOTEKAHUS BOJIBI IO MOCTOM.

Omeepcmuem mocma - Ha3bIBAIOT PACCTOSHUE B CBETY MEXKIY KPalHUMH OTOPAMH,
T.¢. 0€3 IMHUPUHBI MPOMEKYTOUHBIX OITOP U KOHYCOB.

OCHOBHBIMH 3JIEMEHTAMU MaJILIX MOCTOB SIBJISIFOTCSI TTPOJIETHBIE CTPOCHHOE CTPOCHUE U
oropsl. PaccTosiHue MeXay COCETHUMH OIIOPaMH HA3BIBAIOT NPOIeMOM.

3adanue 2. Onpedenenue pacuemno2o omeepcmus Mocma

PacueTrHoe oTBepcTHE MOCTa ONpEENsieM B CIEAYIOIIEH MOCIeA0BaTEIbHOCTH:
1. TlpuHuMaeMm ykperuieHue moja MoctoM [4], Tabi. 6.7.
2.  CKopocTb B C)KaTOM CEUYEHUU OmpeenseTcs mno popmyIe:

v, =11-v, 1)
3. T'my6uHa BOABI EpEl MOCTOM OIpPEIENseTcs 0 (POpMyIIe:
H =146 V:: )
4. PacueTHOE OTBEPCTUE MOCTA OIpPEAEsIeM 110 GopMyIIe:
oS 3)

1,33-VH?

3aoanue 2. Onpedenenue MUHUMATLHOU 8bICOMbL MOCMA
MuHUMaTbHAs BBICOTA MOCTA OTNIPEACIAeTCs Mo hopmyIie:
H. =088-H+z+h_ 4)

TI€ Z — 3a30p OT BOJIbI /IO HU3A MPOJIETHOrO CTPOEHUS TPUHUMAIOT paBHBIM 0,25 M.

Bricota MocTa HM 3aBHCHT OT BBICOTBI ITPOSKTHOM JMHHUK HaJ OTMETKOW JIHA pyclia U
YCTaHABIIUBACTCS TOCTIC TMPOCKTUPOBAHUS MPOJoiapbHOro mpodrst. HeoOxomumo, 9ToObI
Hwm 6p11a Oonbire unm paBHa Hargyy.

3aoanue 3. Onpedenenue omeepcmust u OIUHbL MOCMA.

Jnsi mepeKphITUS PAcUueTHOrO OTBEPCTUS MOCTa MPUHUMAEM THUIIOBOE ITPOJIETHOE
ctpoenue [4], Tabia. 3.15. [Ipu aTOM /JyTMHA MOCTa TTOBEPXY JTOJDKHA OBITH HE Oosiee 25M.

JlnHa MocTa omnpeensiercs mo Gopmyie:
L=b+2-15-(H,-h)+X>Xd+2-q (5)

rane Hv — daktudeckas pabodast oTMETKa y MOCTa IO MPOAOIBLHOMY MTPOQHITIO,
b — pacueTHOE OTBEpCTHE MOCTA, M,
hc — rmyOuHa OTOKA MOJT MOCTOM B CIKATOM CEUCHHH, M,

>'d — cyMMapHas IIHPHHA TPOMEKYTOUHBIX OTIOP, M,
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( — paccTostHUE OT BEPIIMHBI KOHYCA J0 Hayajia MOCTa MPHU BBICOTE J0 OM MPUHUMAEM
0=0,75M; npu BBICOTE HACHINIU CBbIIE 6M puHuMaeM (=1,00m.

3aoanue 4. Botnoanums no06op munogo2o npoiemHo20 CmpoeHus

Jns mepekphITHS PAcUueTHOrO OTBEPCTHUS MOCTa TMPUHMMAEM THUIIOBOE ITPOJIETHOE
CTpOCHHE, C pacyeTHOW IMHON mposieta lp, mMHOW npojeTHOro crpoenus Inp,
CTPOUTEIILHOW BbICOTON hkow [4], Tabm. 3.15. Ecau onuH pacueTHBIN THIOBOM mpoiet Ip
HE MEPEKPHIBAET PaCUETHOE OTBEPCTHE, MPUHUMAIOT JIBa WM Oosiee mponera. OTBepcTHe
Oyner:

b,, = lp — n1s ogHONIPOIETHOrO MOCTA,
b, =Ip1 + |lp, — n1g AByXmposeTHOro MocTa.

Bomnpocsl qu1s1 3akpenyieHus TeOpeTHYECKOro MaTepuasa K NPpaKTHYIeCKOMY
3aHATHIO Ne6:
1. Kak onpenensiercss ajimHa MocTa?
2. Kak onpenensercss MUHHUMalbHasl OTMETKA HacTUi1a MocTa?
3. WBnoxure NPUHUHUIBI THUAPABIMYECKOrO pacdera IJsi ONIPENENICHUS PacyETHOIO
OTBEPCTHUS MOCTA.
4. Yto Ha3bIBAETCS OTBEPCTHEM MOCTa?
5. Uto Ha3bIBaeTCA MPOJIETOM MOCTA?
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