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1. Ilesin OCBOEGHHUSA AW CIAILINHBI

[Tporpamma pa3paboTana ¢ yueToM TpeOOBaHUI K 00S3aTEILHOMY COJCPKAHUIO YPOBHS
noarotoBku OakanaBpo mo HampasieHuto 08.03.01 «CtpourenscTBo» ¢ yueroMm TpeOoBaHMNA
®enepanbabix O6pazoBaTenbHbIX CTaHIAPTOB TPETHETO MOKOJICHNUS, @ TAKXKE PETHOHAIBLHOM CIie-
U(UKN 1 HAYyYHO-HCCIIE0BATEIbCKUM NpeanodYTeHusIM Kadeaps! « [poMbInuieHHOE U rpakIaH-

CKOC CTPOUTCIILCTBOY.
I_IeJ'IﬂMI/I HU3yYCHUA JAHHOW IMCUUILIMHbI ABJISIIOTCS .

- IIOATrOTOBKaA CTYACHTOB K ACATCIIbHOCTU B COOTBETCTBUU C KBaJIPI(i)PIKaHPIOHHOI;'I Xapak-

TEPUCTUKON OakanaBpa mpodus;

- OBJIaACHHUC OCHOBHBLIMH IPUHOUIIAMHA W 3aKOHAMHW T'MAPAaBJIUKH, IIPpaBUJIaMH ITPOCKTU-
poOBaHusA, SKCILTyaTalluh CUCTEM BOI[OCHa6)KCHI/I$[ 1 BOJOOTBCIACHUA 3I[aHI/II7I N OCHOBaMH

HX pacucTra,

- 03HAaKOMJICHHE C TPeOOBAHMSIMH HCIIOJIb30BAHUS HOBEUIINX CTPOUTEIHHBIX MaTepHa-
JI0B U 000pyI0BaHUs, pabOTON COOPYKEHHIM CHCTEM BOJOCHAOKEHUS U BOJOOTBEICHUS

roaoB, ICPCIICKTUBHBIM PA3BUTUCM SKOJIOTHYCCKHA 3(1)(1)€KTI/IBHI)IX OYUCTHBIX COOp}OKGHHﬁ.

Ot eI JOCTUTAIOTCS ITPH BBIITIOJIHCHHUU pAlla Tpe60BaHI/II71 K YPOBHIO OCBOCHHUA COLCPIKaA-

HUS Kypca.
CTyneHT AOJKEH NOJMyYUTh 3HAHUS:

- 10 THUJAPAaBJIHKE, 00 OXpaHe OKPYKAIOIIEH cpe/ibl, IPaIoCTPOUTEIBCTRY, JHEprocoepe-
KCHHUIO, - TT0 3aKOHAM, B KOTOPBIX PETIIAMEHTHPYIOTCS TPeOOBaHUS K MPOKIIAIKE MHMKE-
HEPHBIX KOMMYHUKAIIUH ¥ COOPYKCHUH B Mpejiesax TOpOJICKOI 3aCTPONKH, IPOMBIIILICH-

HBIX IIJIOIIaAO0K, O6€CH€‘II/IB3IOHII/IX COXPAaHHOCTb U JOJITOBECYHOCTb CTPOUTCIIBHBIX KOH-

CTPYKIIHI;

- TI0 OCHOBHBIM HAallpaBJICHUSM H MEPCIIEKTUBAM Pa3BUTHS CUCTEM BOJIOCHA0KEHUS, BO-
J0OTBEIEHHSI TOPOJIOB, HIIEMEHTAM ITUX CHCTEM, CXEMaM, COBPEMEHHOMY 000PYI0BaHHUIO,

MCTOAaM HUX IMPOCKTUPOBAHUA.
CTYHGHT AOJDKEH UMECTh IMPCACTABJICHUA:

- 0 pa60Te OYHCTHBIX COOp}/)KeHI/Iﬁ N OTHCJIBHBIX ITPOLECCAaxX MO OYHUCTKE CTOYHBIX BOIA U

YTUJIHU3allUu 0CaJIKOB.



- TMpHOOpEeCTH HAaBBIKM NMPUMEHEHMsS] TUIOBBIX PEIICHUH, METOIUK MPOEKTUPOBAHUSA U
pacdera CUCTEM BOJOCHAOKEHUS U BOJAOOTBEACHUS 3aHHM, HCIIOIH30BAHMS COBPEMEH-

HOTO 000PYIOBaHMSI, METOJIOB MOHTaXa U MPOKJIATKA KOMMYHHUKAIIHA.
2. Mecto mucuuniuHbl B cTpykrype OOII 6akanaBpuara

Hucnunmuna «BomocHaOkeHUE M BOJOOTBEACHUE» BXOIUT B 010K b.1 ocHOBHO# 00pa3o-
BaTeIbHOM NporpaMMbl. OHa JIOTHYECKHU U COJIEPKATEIHHO B3aMMOCBSI3aHA CO CJICTIYIOIIUMHU IUC-

nurmHaMu U npaktukamu OIIT.
- OKOHOMHKA;
- IIpaBoBenenue.
- Maremarnka;
- HudopmanioHHbIE TEXHOJIOTUH;
- Teopernueckas MEXaHUKa;
- HmxenepHas rpaduka;
- XuMHud;
- ®dusuka;
- DKoJorus;
- -lI'eonesus;
- T'eomorus;
- OCHOBBI aPXUTEKTYPhI U CTPOUTEIHHBIX KOHCTPYKITUH.
- BXKIL;
- CTpoutenbHblEe MaTEPHUAIIbI;
- TexHomorudeckue MpoIecchl B CTPOUTEILCTBE;
- Temnora3zocHa0XxeHHE U BEHTUIISAIUS.

3HaHus, YCBOGHHBIE IPU U3yYeHUHU Kypca «BomocHabxeHue 1 BOJI0OTBEICHNE C OCHOBAMH
THJIPABIUKN», OyIyT UCIOIb30BAHbI CTYACHTAMH MPU BBITOJHEHUH JUTUIOMHOTO NMPOEKTUPOBA-
HUSl, HallpuMep, pa3pabOTKU CTpOWreHIuIaHa OOBEeKTa CTPOUTENbCTBA. [Ipy M3ydyeHUH TUCIH-
IIMHBl «Te€XHOJIOTHsI CTPOUTENBHOIO MPOU3BOJACTBAa» U T.J. CTYJEHTHl CMOTYT IPUMEHUTH 3HA-

HUs, ITOJTYYCHHBIC B XO/1€ U3YUCHUA JaHHOU JUCHUIIIMHBI, HECTIOCPECACTBCHHO B CBOCH HpOCKTHOﬁ



Y MIPOU3BOJCTBEHHON paboTe Mpu HEOOXOAUMOCTH MPOEKTUPOBAHUS, CTPOUTENIHBCTBA U IKCILTya-
TaIlMM OYMCTHBIX COOPYXEHHHU, B0J103a00pOB, HACOCHBIX CTAHIWH, MHXKEHEPHBIX PE3epBYapoB
Pa3IMYHOTO Ha3HAYEHUS, IPU NPOKIAIKE CETe U KOMMYHHUKAIUH, pa3paboTKe HOBBIX MpOrpec-
CUBHBIX MaTE€pHaJIOB JJisi TPyOOIPOBOJIOB CUCTEM BOJOCHAOKEHHUS U BOJOOTBEACHUS 3/IaHUI U

TropoaoB.

3. IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs! N0 JUCHUILIHHE (MO-
AYJI10), COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHUsI 00pa30Ba-
TeJbHOH POrPaAMMBI.

B pe3ynbrare 0ocBOCHHS JUCHUIUIMHBI (MOAYJIs1) Y 00y4aromuxcs popMupy-
I0TCS CIEAYIOIINE KOMIIETEHIUU U TOJKHBI OBITh JOCTUTHYTHI CIIEIYIOLIUE PE3YIb-

TaThl 00y4eHHUs KakK 3Tan (OpMHPOBAHUS COOTBETCTBYIOIINX KOMIETEHIIHIA:

B pe3yJabTarte ocBOeHHS
Koa komme- o0pa3oBaTenbHoii mpo- | [lepedyeHb MIIAHUPYEMBIX Pe3YJIbTATOB 00yUYeHHS
TEeHIUHU rpaMMBbI 00y4arOLIHIACS 10 TUCIUILINHE
J0JI5KeH 00J1a1aTh
OIIK-8 Crioco0eH OCYIIESCTBIATh M | 3HATh:
KOHTPOJINPOBATH TEXHOJIO- OCHOBHBIC TIOJIOXKEHHSI TI0 MTPOEKTUPOBAHUIO U
TUYECKHE TIPOIECCHI CTPO- AKCILTyaTaluu 000pyIOBaHYS HHKEHEPHBIX
UTEJILHOTO MPOU3BOJICTBA CUCTEM 3JIaHUl, KOHTPOJIUPOBATH TEXHO-JIOTH-
Y CTPOUTEIHHON UHITY- YECKHUE MPOIIECChI, TTPUMEHSITH U3BECTHBIEC U
CTpuH ¢ y4€ToM TpeboBa- HOBBIE TEXHOJIOTUU B O0JIACTH CTPOUTEIHCTBA
HUH MPOU3BOJICTBEHHON U CUCTEM BOJOCHAOXKEHUSI U BOJIOOTBEICHHUS
9KOJIOTUYECKO# Oe3ormac- yMeTh:
HOCTH, TIPUMEHSIS] H3BECT- e lcnonb3oBaTh MpUHIHIE 3 (HEKTHBHOTO
HBIE U HOBBIE TEXHOJIOTUU pasMernienns 000pyI0BaHus U PabOTHI TPY-
B 00J1aCTH CTPOUTEIHCTBA OOIPOBOIHBIX CETeH BOJIOCHA0KEHUS U BO-
Y CTPOUTEIHHON UHITY- JIOOTBEICHUS
CTpUH BJIA/IETh:
e MeTonamu BHEPEHUs HOBEUIIIET0 000py-
JIOBaHMS U M HOBEHIIIUX dHEprocOeperaro-
IIUX TEXHOJOTHUI
OIIK-10 Crioco0eH OCYIIECTBISATh U | 3HATh:
OpraHM30BBIBATH TEXHHUE- - TpeOOBaHHUS M0 TEXHUYECKOU IKCIUTyaTa-
CKYIO KCIUTyaTaIluio, TeX- LIUH, TEXHHYECKOMY OOCITY>KMBaHHUIO U Pe-
HUYECKOEe 00CITy’)KHBaHUE U MOHTY ceTell BOJJOCHA0XKEHUS U BOJIOOTBE/Ie-
PEMOHT OOBEKTOB CTPOH- HUSL
TEJIbCTBA W/WIIN KWIUIIHO- | yMeTh:
KOMMYHaJIBHOT'O XO035H- e oueHuBaTh 3Q(HEKTUBHOCTH PabOTHI ceTel
CTBa, MPOBOJUTH TEXHUYE- BOJIOCHA0XEHWSI U BOJIOOTBECHHS
CKUM HAJ[30p U SKCHEPTU3Y | BJIAAETh:
00BEKTOB CTPOUTCIILCTBA ® HOBEHIIUM TEXHOJOTHUSIMH IO MPOEKTUPOBA-
HUIO CETEU BOIOCHA0KECHISI M BOJOOTBEIC-
HUS




Taxum 00pa3oM, B pe3yabTaTe OCBOCHHUS AUCUUIUIMHBI KX bl 00yJarOIUACs TOKEeH
3HATh:

- OCHOBHBIE IIOJIO’KEHUSI CTAaTUKU U AUHAMUKH KHUJIKOCTH, COCTABISIOLIUX OCHOBY pac-

YyeTa ruIPOTEXHUYECKUX CUCTEM, MH)KEHEPHBIX CETEH U COOPYKEHU;

- TPUHIUIBI pabOTHl HACOCHOTO 000PYIOBAHHUSA;

- KJaccu(UKAILUIO TPYHTOB;

- HOBBIC CTPOUTCIIBHLIC MAaTCPUAJIbI, UCIIOJIB3YECMBIC ITPHU IPOCKTHUPOBAHUN U ITPOKJIAIKE
ceTei BOI[OCHa6}KCHI/I$I 1 BOAOOTBCACHUA B XUJIBIX 3JAHUAX U TOPOaax;

- TICPCICKTUBLI pa3BUTHUA ceTel BOIIOCHEIG)KCHI/IH M BOJOOTBCIACHUA T'OPOJIOB,

- OCHOBBI MPOEKTUPOBAHUS U KOHCTPYUPOBAHUS CETEl BOJOCHAOKEHHSI U BOJOOTBEIC-
HUA 30aHUH,

- paboTy BO/103a0OPHBIX COOPYKEHHI, HACOCHBIX M OYMCTHBIX CTaHIIHIA;
- COBpeMEHHOE 000pYyI0BaHUE 3IaHUI U COOPYKEHUH;

- COHHAJIBbHBIC aACIICKTBI U IIPABOBLIC AKThI, BJIMAOINIHC HA PAIXMOHAIIbHOC HCIIOJIb30BAHHC
BOAHBIX, SHEPICTUUCCKUX PECYPCOB U 3KOJOIUIO.

- POJb XU 3HAYCHUEC CUCTEM BOIIOCHa6)KeHI/I$I M BOJOOTBECJCHHUS I'OPOJOB,
- XapaKTCpUCTUKY UCTOUYHHUKOB BOI[OCHa6)KeHI/I$[;

- CBOMCTBa BOJbI U Tpe6OBaHI/I$I, NPEeABABIIACMBIC K €€ KAQUCCTBY; TEXHOJOTMYCCKHUC
CXEMBbI OYHMCTKH U 06633apa)KI/IBaHI/IH IMUTHEBOM BOJIbI, IIPOLICCCHI U aIlllapaThl;

- TUJPABIMYECKUN pacyeT BHYTPEHHErO BOJOIPOBOJA; YCTPOMCTBO M KOHCTPYKILIHIO
BHYTPEHHEN CUCTEMBbI KaHAIU3ALMH;

- MECTa YCTaHOBKH yCTpOI\/JICTBa AJId TPOYXUCTKHU U BEHTHIISIOIUN K&H&HHS&HHOHHOﬁ CCTH,
YCTpOﬁCTBO BHYTPCHHHUX BOJOCTOKOB,

- YCTpPOWCTBO JBOPOBOM KaHAIM3AI[MOHHOM CETH; ONpeesieHue OTMETOK JIOTKOB TPyO U
MOCTPOSHHE MPOUIIS;

- YCTpPOICTBO BOJOCHA0KEHUS U BOJOOTBEICHHSI HA CTPOUIIIONIAIKAX, KOMIIJIEKCHOE pe-
IIEHUE 3KOJIOIMYECKHX TPEOOBaHMI MO 3aIlUTE OKpYXKAroIIeH MPUPOAHOM Cpebl.

CTyZ[GHTBI, U3ydaromue JaHHYIO JUCHUIIIINHY JOJIKHBI YMCTh!
- ONpPEACIIATH BEJIIMYUHY THAPOCTATUYCCKOTIO AABJICHUA TUAPOCTATUUCCKOTO OABJICHUSA,

- CTPOHUTH SMIOPBI THAPOCTATHYICCKOT'O JAaBJICHHUA U OIIPEACITIATE CUITY THAPOCTATHYCCKOTO
JaBJICHHSA HaA KpHBOHHHeﬁHYIO MMOBCPXHOCTD,

- 00BSACHUTH ypaBHEHHE ITOCTOSHCTBA PACX0/1a;
- OOBSICHUTH HEPreTUYECKUI cMbICH ypaBHEeHUs bepHyny;

- ONpEACIIATh IMOTEPU HAIlOpa Ha TPECHUC 110 JJIMHE pr6onp03011a 1 Ha MCCTHBIC COITPO-
TUBJICHUA,

- BBINOJHUTH TUPABINYECKHUI pacueT TpyOOIpOBOIOB;
- aHAJM3UPOBATh MapaMeTPhl PabOTHI IEHTPOOEKHOTO HACOCA,

- CHUMAaTh IOKa3aHHs BOJOMEPOB, MAHOMETPOB U IPYTHX U3MEPHUTENbHBIX TPUOOPOB;



- BBIOMpATh THIIOBBIC PEIICHUS CUCTEM BOJOCHA0KEHUS U BOAOOTBEICHUS B 3/IaHUSX;

- BBI6I/IpaTB BUO U MECTa OJII IPOCKTUPOBAHUSA BO,Z[0336OPOB JJI IIprueMa ITOBEPXHOCT-
HBIX U ITIOA3CMHBIX BOJ,;

- ONpeaenaTh 00beM O6aKa BOJAOHAIOPHOU OalTHU;

- TPOU3BOJUTH T'HJIPABINYECKUN pacdeT ceTeil BOJOCHAOXKEeHUS W BOJOOTBEICHHS 37a-
Hus,

- CTPOUTH NPO(HIL TBOPOBON CETH BOJOOTBEICHHS 3/1aHUS;

- 0OBSACHUTH CYIIHOCTh OHMOJIOrMYECKON OYMCTKH CTOYHBIX BOJ;

- IPOEKTUPOBATh HAPYXHbIE CETH BOJOCHA0KEHUSI U BOJOOTBEICHUS.
CTyneHT 10JKEH OBJIAJIETh

- COBPEMEHHBIMU METOJAMH THJIPABINYECKUX PACUETOB;

- paboToi COBPEMEHHOTO U3MEPUTEIHHOIO 000PYA0BaHUS U CIIOCOOAaMU €ro dKCILTyaTa-
HU:

- COBPEMEHHBIMH METOJIaMU MPOEKTUPOBAHUS U pacueTa CUCTEM 000pYyI0BaHUS 3AaHHIA,
COOpPYXEHHI, U TOPOJOB.

4. CTpPyKTYypa M co/iep:KaHHe Kypca
JlucrunianHa u3ydaeTcs Ha TPeTheM Kypce mecToM cemectpe. OOmmas Tpy10eMKOCTh AUC-

LMILUTMHBI COCTABIISIET 3 3aueTHBIC eqMHUIIBI win 108 4acoB, B TOM YHCIIe CAMOCTOSTEIbHAs padoTa
cTynenToB — 92 vaca.

. AyIMTOpHBIX 3aHATUI 16 4acoB, B TOM 4HCIIE:
- JIEKIUH - 4 yaca;
- TPaKTHYECKHX M CEMUHAPCKUX 3aHITHH - 4 4acoB;
- 71abopaTopHbIX paboT — 8 yacos.

KonnuectBo yacoB mo TeMam COACPpKaHUA KypCa IPUBCIACHLI B HpI/IJ'IO)I(eHI/II/I 1.

Bsenenne

Ponb 1 3HaueHMe TUAPaBIUKY U CHCTEM BOJOCHAOKEHUS M BOJOOTBEAEHHUS B TOpoiax U
HaceJIeHHbIX MecTax. BonoxoszsiicTBeHHble KomIuiekehl. KpaTkuil uctopuueckuii 0630p u mnep-
CIEKTUBHI pa3BuUTUsA cucrteM B Poccun. ConpanbHble aclIeKThl U NIPAaBOBBIE aKThl, BIUSAIOLIME HA
pa3BUTHE CUCTEM BOJIOCHAOKEHUS, pallMOHAIbHOE MCIIOJIb30BaHNE BOJAHBIX, JHEPTETHUECKUX pe-
CYpPCOB H JKOJIOTHIO.

Tema 1. I'uopasnuxa.

OcHoOBHasi TEPMHHOJIOTH

FI/IIlpOCTaTI/IquKOC AaBJICHUC, CUJIa THAPOCTATUYCCKOI'0 JaBJICHUSA, IIOTCPU HAIIOPA, SIIIHOPa

TUIPOCTaTUYECKOTO ABJICHHUS, PACX0/, CKOPOCTh, KOA(DPUIIMEHT THIPaBINYECKOTO TPEHHUS.



1.1.T'uppocraTuka

OHpGI[eJICHI/Ie THUAPOCTATUYCCKOI'O AABJICHUSA U CAMHUIBI €T0 U3MCPCHMU. IlonsTue o cuie
TUAPOCTATUYCCKOI'O AaBJICHUA U ITIOCTPOCHUE S0P JABJICHHUA HA ITJIIOCKYIO U KpHBOHHHeﬁHYIO I10-
BEPXHOCTH.

1.2. TuapoauHaMHUKA

ITonsTHA pacxona, CKOPOCTH, CMOYEHHOI'O IIEPUMETPA, TUAPABINYECKOTO pajnyca. Y pas-
HEHUE Hepa3pbhIBHOCTH MoToKa. [ToHsATHE O JaMUHApHOM U TypOylieHTHOM pexkumax. Uucno Peii-
HOJIbJICA. DHEPIeTUUECKUI CMBICH ypaBHEHUs1 bepHysum i peasibHOM kuakocTh. [loctpoenue
MbE30METPUUYECKON JIMHUU U JIMHUHU TIOJIHOM yeJIbHOU 3Heprun. OnpeneneHne noTeps Haropa 1mno
JUTMHE U HA MECTHBIE conpoTuiieHusi. OCHOBBI pacueTa TpyOompoBooB. [loHATHE yIeTBHOTO U

o0miero conpoTuBieHui Tpyodonposoaa. Hacagku.

JIitst 3aKperuIeHus], TIOMYYCHHBIX 3HAHUM MO pa3/iesiaM THAPABINKH CTYICHTaM Mpe/yiara-
€TCSI BBIMIOJIHUTH KOHTPOJIBHYIO PaboTy, COCTOSIIYIO U3 ABYX 337a4, U OTBETUTH HA KOHTPOJIbHBIC
BOIPOCHl. BapuaHThl 3a1a4 BeiOuparotcs o Taduuie 4.1 [6].

BapuaHTbl KOHTPOJILHOI PadoTHI

Taobmnuua 4.1

nocneansis uudpa mudpa crygaeHra Ne 3agaun
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3apaua Ne 1.
Onpenenuth MAaHOMETPHUECKOE JaBJICHHUE B TPYOOTPOBOIe A, €CIIU BHICOTA CTOJIOA PTYTH I10 Tbe-
3omerpy h, = 25 cm. Llentp TpyOompoBoaa pacnonoxeH Ha h, = 40 cyv HWXe TMHUM pasnena
Mexay Boaod u pryteio (puc. 1). IlnoTHOCTM pPTYyTM M BOABI PaBHBI COOTBETCTBEHHO

KZ Ke
,me = 13600M—, P :1000?

3




Puc.1

3amaua Ne 2.
K 3akppiTomMy OamioHy noaBeieHbl 2 TPYOKH € pTYThIO, OTIPEAEIUTh BHICOTY CTONI0A PTYTH
B 3aKpBITON CBEpXY TPYOKH /,, €Clii B OTKPBITON TpyOke BbicoTa A, =10cm (puc. 2), ecinu miot-

HOCTb PTYTH paBHa p, == 136OOK—i, Py =10°Ia, p, =20xIla naenenne Ha cBOGOAHOI T10-
M

BCPXHOCTH.

Po

P
ho X

Pamwu N1

Puc. 2

3agaua Ne 3.
Onpenenuts CUITy 1aBJIEHUS, HEHTP JaBJICHUS U IOCTPOUTH SIIOPY AaBJICHUS ISl IPSIMOYTOJIbHOM
BEPTUKAIBHON CTEHKHM (pHC. 3) MpH CIEAYIOUMX AAaHHBIX: riyOuHa Boabl H =3m, mmpuna

Ke
CTEHKH 6 =4Mm , IIIOTHOCTB Boabl  p =1000——.
M

Puc. 3

3agaua Ne 4.
OnpenenuTts Uiy JaBleHUS Ha INIOCKUNA MPSIMOYTOJIBHBIH KT U LIEHTp AaBieHus. [ myOrHa Boab
cieBa h, =3 wm,cnpaBa h, = 1,2 u. lllupuna 3arBopa 6 = 4 m (puc. 4), €cau IIOTHOCTH BOJBI

Ke
p=1000—.
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Puc. 4

3amaua Ne 5.
OmnpenenuTs CHITY JaBICHUS KUIKOCTH Ha KPUBOJIMHEHHYIO TOBEPXHOCTD A B, MPeACTaBIAIONIYIO
co00M YacTh KPyroBOH MWIMHAPUIECKOH TOBEpXHOCTH (puc. 5), ecmu H = 6 m, o = 60 9 mmpuna

K
MOBEPXHOCTH 6 = /(0 M, TWIOTHOCTH BOIBI p,,, = 1000 —.
M

A B D

- X
= — &

Puc. 5

3agaua Ne 6.

ITo Tpy6onpoBoay u3 cranbHbIX TPpYO (A = 0,01 mm) muamerpom d = 200 mm u mmunoii | = 1600
3

1 3 M .
m nepekaunBaercst Q =35—=35-10"" — wnedtn. Kunemarnueckuii kod3puHeHT BSIZKOCTH

c c
cm? M
HedyTH paBen v = 2,6 —— = 2,6-107" —— . Onpesenuts noTepro HAMOpa 110 JTHHE TPYGOHPOBOIA.
c c
3agaua Ne7.
cm’ M
Bona npu ¢ =10°C [v =0,01 =0,01-10"" —j nporekaer B Kommdectse Q = 0,012 M%/c B
¢ ¢

TOPU30HTAILHON TpyOe cocrosiei u3 2x Tpyd (puc. 6), BHyTpeHHss Tpyba umeet auametp d =
0, 1 m, HapyxHas D = 0,2 M. OnipeAeTUTh PEKUM JABUKCHUS.

(K7

Puc. 6



3amaua Ne 8.
I[Moka3zanue cTpyitnoro Bogomepa h =200 mm. Juametp Tpy0sr D = 500 mm, iuaMeTp ropIOBUHBL
d =150 mm, ko3dduuent pacxona Bonomepa g = 0,86. Ompenenuts pacxon Boasl Q (puc. 7).

!
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Puc. 7
3agauya Ne 9.

HcTedenue Boabl U3 Oaka IPOUCXOAMT MO cucteMe Tpyo (puc. 8) MepeMEeHHOI0 CeYeHMs,
npeHeOperast CONPOTUBIEHUSIMU ONPENEIUTh CKOPOCTh UCTEUEHHS V,, pacxoa (M CKOPOCTH Ha
y4yacTKax. Hano: HAarop H=1m, IUTOIIAH CeueHH
o, =10cm’ @, = 40cm’ @, =30cm’ ,, =10cm’ .

A

o, 4
0 N h _ ) 0
W\w4

W, Ws 4

Puc. 8

3apgaua Ne 10.
OnpenenuTs JOMYCTUMYIO BHICOTY YCTAHOBKHU OCH LIEHTPOOEKHOTo Hacoca (puc. 9) Hag ypoBHEM
BOJIBI B KOJIOJIE TIPY CIEAYIONINX JAaHHBIX: BaKyyMMETpHUYECKas BBICOTAa BCACBIBAHHWS HAcoca
h,,. =4,8 m (10 KaTajuory HacocoB), TMamMeTp BcachiBatomen Tpyost d = 200 mm, ee ummHa | =

3
16 m, momaya Hacoca Q= 487 —48.10° 2
c c

Ha BcacsIBaro1ieM TpyOooIpoBojie UMEIOTCSI MECTHBIE COMPOTHUBIICHUS: CETKA C 00OpPaTHBIM
kJananoM U moBopoT Ha 90°. CymmapHsbIil Ko puimreHT MecTHbIX conpotuBieHuit 10. lepoxo-

BaTOCTh TPYO MpHUHATH paBHOU A = 0,1 mm. Kunematudeckuit Ko3p(HUIIMEHT BI3KOCTH pPaBEH
2 2

v=001—001.10* 2
C C

10



d 2
e

A
N
—_h |l —

!

Puc. 9

3agaua Ne 11.
Onpenenuth HAOp B Hayalle TOCJIEIOBATEIBHO COSAMHEHHOTO TPYOOIpOBOIa COCTOSI-

1iero U3 JByXx ydactkos (puc.10), nnmuna nepsoro paBHa /; = 50, Broporo yyactka [, =100m
, anametpsl d, = 50mm;d, = 200mm . KoadduumeHnTs! ruipaBIndeckoro TpeHUs paBHbl COOTBET-

3
ctBenno A, = 0,025 u A, =0,02. Pacxoxn B TpyGonposoge O =5-10" M [Tbe30mMeTpruyecKas
c

BBICOTAa B KOHIIC BTOPOI'0 Y4aCTKa paBHA & =2m.

rg

d1

. 4 _
{2 2

Puc. 10

3agaua Ne 12.
B Tene xene300eTOHHOW TUIOTHHBI TPOEKTUPYETCST BOJOCIYCK B BUje TpyOs! amuuo# | = 5 m
(puc. 11). Hamop Hax BomocmyckoM IMpH cBOOOAHOM HMcTedeHuH paBeH H, = 6,5 m. PazHocTh
OTMETOK YpOBHEW BOJIbI B BEpXHEM M HIKHEM Obedax miotunel H, = 15 m. CkopocTs mojaxonaa
3

M M
BOABI K ioTuHe V, = 0,40—. Omnpenenuts auamerp Bogocmycka O, ecmu pacxon Q =12—
c c

Kpome Toro, yctaHoBuTh: Kakoi OyzaeT pacxonq Q uepe3 BOJOCIYCK, €CIU YPOBEHb HHMKHEIO
oneda mogaUMeTCs Ha 10 m.

AV —\
Yo | |
— - X H2

Puc. 11

3agaua Ne 13.
11



B 6ak, pazeneHHbIN Ha ABE CEKIIUU MIEPETOPOJKON ¢ OTBepcTHEeM (puc. 12) ¢ ocTpoil KPOMKOH,
3

M .
noctynaet Boaa B komuuectBe O =0,05— . M3 kaxa0i CeKIIMHM BOJAA BBITCKACT Yepe3 IUIIHH-
c

JpudecKuii Hacaaok. [Iuamerpsl d OTBEpCTUS B IEPEropojIKe M Hacalok paBHbI S0 mm. Onpene-
JIUTH PAcXOJ] BOJbI Yepe3 KaKIblii HACaI0K.

T —

d d

Puc. 12

!

3agaua Ne 14.
W3 oTKpBITOrO pe3epByapa yepe3 JOHHOE OTBEPCTHE C OCTPBHIMU KpoMKamHu (puc. 13) BbITekaeT
BOJIa MIPU BBICOTE €€ HaJ LEHTPOM oTBepcTHs H=3 m. Onpenenuts, KaKUM JAO0KHO OBITh N30bI-

TOYHOC aBJICHHUC D, B 6aKe, YTOOBI pacxod BOJAbI 4E€PE3 OTBEPCTUC TOI'O KE pasMEpa YBCIUINUTH

Ke
B 1Ba paza. [lnotHOCTE BOAB 0 =1000—.
M

Po

Puc. 13

12



B DI

;2 oV h

10.

1k

12,
13.

14.
15:

16.

18.

19.

20.

21

24.
25.

26.

27.
28.

29.
30.

31;

32.
33.

l'lepeqeﬂb KOHTPOJIbBHBIX BOIIPOCOB 110 TEME «l“nnpalmmca» AJIA CAMOIIPOBEPKHU

Yro HazbiBaeTcs K0IQOHUIEEHTOM 06BEMHOTO CKATHS KHIAKOCTH?

Yo HasbBaeTcs Kod(UIHEHTOM TeMIEpaTyPHOTO PaCIIMPEHH s KAIKOCTH?

Yo HA3EIBAETCS BI3KOCTHIO KHAKOCTH? B 4eM cOCTOMT 3aKOH Bsi3koro Tperus Hpiorona?

B ueM NpUHIHMNHATEHAS Pa3HHLA MEXK/Iy CHJIaMU BHYTPEHHETO TPEHHs B XUIKOCTH 1 CHIIAMH
TPeHHs IIPH OTHOCUTENbHOM IIePEMEIEeHHH TBEPABIX Tell?

VKaXuTe CBOMCTBA UJIEATBHOM XKHIKOCTH?

KakoBa CBsI3b MEXTy TMHAMHMYECKHM M KHHEMATHIECKAM k03¢ HIEEHTaMHA BI3KOCTH?
KakoBbI CBOIMCTBA THAPOCTATHYIECKOTO JaBICHHS? '

Yro Takoe NOBEPXHOCTH PABHOTO IABJICHHMs M KakoBa ee (opma mpH abCOJTIOTHOM IIOKO€
JHIKOCTH, B Cilydae JBIDKEHHS COCYJa C YCKOPEHHWEM IO TOPH30HTAIBHOH IUIOCKOCTH C
YCKOPEHHMEM, TIPH BPAIEHHH COCY/la BOKPYT BEPTHKAILHOU ocu?

KaKOBBI COOTHOLIEHMS MEX/Ly a0COMOTHBIM JaBICHUEM, H30BITOYHBIM H BaKyymoMm?

Uto Takoe JMHHS TOKa, TPyOKa TOKa M dIeMEHTapHas CTpyHKa?

OGbsCHATE TeOMETpHYECKHM M (QU3MYECKHH  CMBICH  NMOHATHH:  TCOAC3UHCCKUM,
IIbe30METPHUECKHil U THAPABIMYECKHH YKITOHBI?

OT KaKKX XapaKTepUCTHK IIOTOKA 3aBUCHT PEXUM TCICHUA KUIKOCTH ?

B yeMm oTiimume TypOyJIEHTHOrO Te€UEHHs OT JaMHHAPHOTO?

[TosicauTe (bHSI/I‘leCKI/Iﬁ CMBICJI ¥ IIPAKTHYECKOEC 3HAUYEHUEC KPUTEPUA Peitnonpca.

W306pasute 3Mopy CKOPOCTH B IIJIMHAPHIECKOM TPyOOIPOBOJE IpH JMAMHUHAPHOM JIBHIKEHUH
sxuakocTH. KakoBO COOTHOIIEHHE MEX/Ty CPe/IHEH H MaKCHMAaTbHOH CKOPOCTSIMHU?

OT Kakux [apaMeTpoB IIOTOKA 3aBHCAT IOTEPH HA TPEHHE O JUIMHE IpH JIAMUHAPHOM
JIBUKEHUH KUITKOCTH?

U306pasute OSmIOpy CKOPOCTH B IMJIMHIPAYICCKOM Tpy6onpoBoze TpHu TypOyJIEHTHOM
JBMYKEHUHU KUAKOCTH. KaKoBO COOTHOIICHHE MEX/y CpeHeH 1 MaKCHMAbHON CKOPOCTAMH?
OGBsCHUTE IOHATHS THAPABIHYECKH "TajKkue" M "MepoXoBarhie” MOBEPXHOCTH. Moxxet i
OIHA M Ta e TpyOa GBITH "TMIPABIMUECKH TIaiKoi" H "FEApaBIMYecKd mepoxosaroi”? B
KakoM ciyyae?

Or kakux (aKTOpOB 3aBHUCHT KOI(G(UIMEHT IMApaBIAYeCcKOro TPEHHS IpH TypOyJIEHTHOM
TeUeHHH, ¥ 10 KaKuM (POPMYJIaM ero MOKHO OTIPENENUTh?
Kaxpe CONpOTHBJIEHUS HAa3bIBAIOTCS MECTHBIMH?

. Tlo kaxoit GopmyIie ONpeeNAOTCs MOTEPH, BHI3BAHHBIC MECTHRIMU CONPOTHUBICHUSIMHU?
22.

23,

Kak ompe/ieTuTh OTepH Haopa Mpy BHE3aIHOM PaCIiMpeHUH Tpy6onpoBoza?

IIgalc ONPENICUTD [IOTEPH HAIOpa [IPH BHE3AITHOM Cy)XeHHH TPyGonpoBoa?
Kax OIPE/CUTH NOTEPH HANOPa IPH NIOCTENIEHHOM PaCIIMpEeHHH TPpy6ompoBoa?
aK ONPENeINTH OTEPU HAIOPa [P MOCTENEHHOM Cy)XXeHHH TPy6OIpoBoa?

Kak cB i
s SI3AHBI MEXTY 5:0601»1 KO3 PHIHEHTHI CONPOTHBIICHHS, CKaTHsl, CKOPOCTH U pacxona?
OACHHTE (PU3HIECKHUIT CMBICIT STHX KO YHIHEHTOB? .

Kaxue tpyGonpoBosas! HazsBaroTCs KOPOTKHMH H JUIMHHBIMH, IIPOCTHIMH M CIIOKHBIMHU?
Usnoxure metoauky pemenus :

TpybomnpoBoa.

K
K:KK:))::: ocogefmocm pacyeTa Tpy6oIpOBOJIOB ¢ apajliebHbIM COSAMHEHHEM JIMHHI?
OCODCHHOCTH pacyeTa TpyGOIPOBOJIOB € MOCIIEN0BATEIBHBIM COEIMHEHHEM JIMHIH?

TpeX THIIOBBIX 3aJa4 pacyera IIPOCTOTO KOPOTKOTO

Yro HasbIBaeTcs mpsm
BIM M HENPSMBIM T'HIPABINYECKHM YHapOM?
oMm? Yro Hasm i
THIPABJIMYECKOro yaapa? S et

ETO TaKoe€ CKOPOCTh PacIpOCTpaHeH s yIapHO# BONHEI? OT KaKMX BEJMYMH OHA 3aBHCHT?
aK MOXHO YMEHBIIUTD UIIH TIPEOTBPATHTE yIAPHOE HOBHIIEHHE TaBIeHUS?

13



Tema 2.BogocHad:xkenue

OcHoBHast TCPMHUHOJIOTUSA:

BonocHaOxkeHne, CUCTeMbI, HACOChI, HACOCHBIE CTAHIIUU, BOJ03a00PBI, THIPABIMYECKUN
pacyer, oTepHu, CKOPOCTh, HAIIOP PACXO0, OYMCTHBIC COOPYKEHUS, BOJOHATIOpHAs OaltHs, apMa-
Typa, Hapy>KHasi BOJIOIIPOBOJIHAS CETh.

2.1. BonocHa0:xeHue ropoaon

Cucremsl BogocHaOxeHus ropoaa. Hopmsl Bomonotpebnenus. PacueTHbie pacxoabl U CBO-

60,Z[HBIG HaIlOPHhI. Hcrounukn BOI[OCHa6)KeHI/I${. BO,Z[0386OPHBIC 1 BOAOIIOABEMHEBIC COOPYKCHUA.

Cucremsbl ojlauu U pacrpezaesenus Boasl. HapyxkHas BoronpoBoHas ceTb. ApmaTypa Ha
cet. OCHOBHBIE JIEMEHTHI, CXEMBI, TPYOBI i COOPYKEHHS Ha BOAOIPOBOIHON ceTH. BogoHarmop-
Hble OallIHU, HACOCHbIE cTaHIMK. OCHOBHbIE HOPMATUBHI U MpaBUjIa MIPOEKTUPOBAHMS BOAOIIPO-

BOJIHOH CETH.

CaoiicTBa BOJIbI U TPEOOBaHUS, MPEABSBIIEMbIE K €€ Ka4eCTBY. TE€XHOJIOTHUYEeCKHE CXEMbI
OYHUCTKHU U 06633apa)KI/IBaHI/I$I HHTBGBOﬁ BOJHbI.
Tema 3. BogooTBeaeuue

3.1. DjieMeHTBI HAPYKHOIi CUCTeMbl KAHAJIN3ALUHU

Cuctembl BoJ1ooTBeieHHs ropoja. Hopmbl BogooTBenenus. Kitaccudukammsi CTOYHBIX BOJI.

Cxema BOAOOTBECACHHA IropoJia U €€ 3JICMCHTEI.

HapyxHble kananusanuonHble ceTi. OCHOBHBIE 3JIEMEHTBI, CXEMBI, TPYObl U COOPYKEHHUSI
Ha ceTh. OCHOBHBIE HOPMATHBBI U NPaBUjIa IPOEKTUPOBAHUS BOJIOOTBOASIINX CETEH.

3.1. O4HuCcTKA CTOYHBIX BOJI

Cocras, cBOWCTBa U YCJIOBHS CITyCKa CTOYHBIX BOJ B BOJOE€MbI. MeTO/1bl OUYMCTKH CTOYHBIX
BoJ. TexHoOrnYecKne cxeMa MmojTHOM OMOJOTUYECKON OYMCTKU CTOYHBIX BOJ. [lporeccs u amn-
napaThl, HCIIOJIb3yeMble JUIsl OYUCTKU CTOYHBIX BoJ. OOpaboTka 1 yTuiau3anus ocankoB. O0e33a-
pa’kuBaHHE U COPOC CTOKOB B OTKPBITHIE BOI0OEMbI
Tema 4. CanuTapHO-TeXHUYECKOe 000py10BaHNe 31aHUI..

4.1. CucreMa BHYTpPeHHero BOA0INPOBO/a

Haznauenue u Tpe60BaHI/IH K BHYTPCHHEMY BOJOIIPOBOAY. CHCTEMBI U CXEMBI BHYTPCHHCTO
BOOOIIpOBOAA. YCTpOﬁCTBO OCHOBHBIX 3JICMCHTOB. Pa3MCI_I_IeHI/IC OTACJIbHBIX 3JICMCHTOB U YCTa-
HOBOK B 3JaHUAX. VBs3ka MOHTaka u TPaCCUPOBKHU KOMMYHI/IKaIII/Iﬁ CO CTPOUTCIBbHBIMHU KOH-
CTPYKOUAMU U APYTUMU HHKCHCPHBIMH CHUCTCMaMHU B 3JIaHUAX. Pa3pa60TI<a ACTATTUPOBOYHBIX
qepTemeﬁ Y3JI0B CUCTCM. FI/I,Z[paBHI/IquKI/Iﬁ pacucT BOAOIIPOBOJHBIX ceTel u O60py,[IOBaHI/I$I.

4.2. BHyTpeHHsIsl KAaHAJU3AIUS )KWIBIX U 001eCTBEHHBIX 31aHU
14



TpebGoBanus K cucTEME BOJOOTBEIACHUS 3/IaHUS. Y CTPOHCTBO OCHOBHBIX JJICMEHTOB BHYT-
pEHHEN cucTeMbl BOJOOTBEACHUS. [I[pUEMHUKN CTOUHBIX BOJ, UX OCHOBHBIE BU/IbI, YCTAHOBKA U
IIPUCOCIMHEHNE K BOJOOTBOIALLEH CETU. Y CTPOMCTBA VISl IPOYUCTKU CETH. BeHTWIIAnMs BOJO-
oTBOJALIECH ceTH. Brinmycku cetu u3 31aHus. BHyTpeHHHE BOXOCTOKM. OCHOBHBIE 3JIEMEHTHI U
CXEMBI BOJIOCTOKOB.

4.3. IBopoBasi BOJ0OTBOAAIIASA CETh

[TpumeHsieMble MaTepUalibl I CMOTPOBBIE KOJOMIBL. OnpeeeHne 0TMETOK JJOTKOB TPYO.
[TocTpoenue poduisi ABOPOBOU CETH.
Tema 5. BogocHa0keHue U BOA0OOTBeleHHEe CTPOMIIONIAOK U OT/IeJIbHO CTOSIIIUX 3AaHUN U

KOTTeIKel.

BopocuabxeHnune n BOIOOTBEICHNE CTPOMIIIONIAI0K, U KOTTekel. KoMIuiekcHoe pemeHne
9KOJIOTUYECKUX TPeOOBAHUH 110 3aIUTe OKPYKAIOLIeH MPUPOJHON Cpeibl U BOJOEMOB OT 3arpsi3-
HEHUH CTOYHBIMU BOJIAMH.

Tema 6. KypcoBoe npoekTupoBaHue.

[Iporpammoii TpenyCMOTPEHO BBIMOJIHEHUE KYpPCOBOM paboThl 10 TeMe «CaHuTapHO-TEX-
HHYeCKoe 0bopynoBaHue xuibix 3manuii [5]. KypcoBas paboTa BKIIOYACT MOSCHUTEIBHYIO 3a-
MUCKY, TpaduyecKyro yacTh. [losicHUTeNnpHAS 3amUCKa T0JKHA CO/IepKATh OMHMCAHUE 3aJaHUs U
WCXOJIHBIE TaHHBIe, 000OCHOBAHUE M aHAJIN3 MPUHATHIX TEXHUYECKUX pelIeHNn, 000CHOBAaHUE CH-

CTEM, pacueThl U CBEJEHUS 110 BEIOOPY 000py10BaHUS.

B coctaB paboTel BXOAMT pa3paboTKa CHUCTEMBl XO3SHCTBEHHO-IUTHEBOIO BOAOINPOBOJIA,
ONMCAHNE YCTPOWCTBA U KOHCTPYKLMHU BBOJIOB, YCTPONCTBA BHYTPEHHEN BOJONPOBOIHOM CETH,
MaTepuaia TpyO, THApaBIMUYECKUNA pacyeT CUCTEMBI. Y CTPOMCTBO M KOHCTPYKIIUSI CUCTEMBI BOJIO-

OTBeJleHus 3/1aHus. Marepuain Tpy0. Y cTpoiicTBa JUIsl NPOYNCTKUA U BEHTUIISLIUY CETH.

I'paduueckas yacTb pabOTHI BKJIIOYAET: pa3pabOTKy I'€HIUIaHA y4acTKa, IUIaHbl TUIIOBOTO
3Ta)ka U M0/1Bajla, aKCOHOMETPUUECKHE CXEMbI BOJIOCHA0)KEHUS U BOJJOOTBEICHUS, TPOPUIIH TBO-

POBOIi CeTH KaHAIM3aIMH, pa3pe3 M0 KaHATU3aIHOHHOMY CTOSIKY.

JleBTh BapuaHTOB KypCOBBbIX paboT [5] BeIOMparOTCs coriacHo mudpy CTyaeHTa mno Tab-
muue 4.2. BapuaHTsl 331aHuil Ha KypcoByl0 paboTy «CaHMTapHO-TEXHHYECKOE 000pYAOBaHHE

3JIaHU» NpEACTABJICHBI HUXKC.

BapuaHnThl 3a1aH1H HA KypPCOBYI0 padoTy
«CaHnTapHO-TEXHHYECKOe 000py10BaHUE 31aAHUID»

Taomuma 4.2
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[Ipennocnensss uu

pa mm

pa cTyaeHTa

3

4

5

6

7

8

10

Homep BapuvaHTa rnjaHa TH-
IMOBOI'0 3TaxKa

8

3

4

5

6

7

KonunuecTBo sTaxeit B 31a-
HUH

()

5

5

7

6

5

BeicoTa 3Taxa (¢ yuetom
TOJILMHBI NepekphiTus 0.3 M)

3.0

3.1

2.9

3.0

3l

2.9

3.0

3l

2.9

Beicora noasana (1o nona 1-
ro 3Taxa), M

29

2.2

2.6

L9

2.0

2.6

24

1:9

22

MoHTax TpyO B CaHTeXKa-
OuHax

+

+

-

MoOHTaX - pOCChIINbIO

+

TapanTuiinelii Harmop, HE , M

29

25.5

29:5

33:5

30

34

28.5

*Croco0 MpUroToBIEHUS
ropsyei BOJIbI B 3/1aHUH:
X ) XX)

XX)

XX)

XX)

XX)

XX)

X)

X)

XX)

Bonopasz6opHas apmartypa:
MOJBOJKH K CMbIBHbIM 0au-
KaM YHHMTa30B; CMECHTEIH:
BaHHbI C JTyLIEBOM CETKOMH,
MOMKH, YMbIBaJIbHUKA

JUTSI BCEX BAPUAHTOB 3AJTAHMA

Homep BapuanTa resriana
y4acTka

3

4

2

1

2

3

IMocnenusist nudpa mudpa cTyaeHTa

3

4

5

6

7

8

10

PaccrosiHue oT KpacHo Jiu-
HUM J10 31aHud — L, M

15

8

4

5

6

7

8

10

PaccTosiHie OT 31aHus 10
rOpOACKOr0 KaHAJIM3alHOH-
Horo kosioaua — L, M

11

12

13

14

15

16

17

18

10

10

JlnameTp TpyObl FOPOJACKOTO
BOZIONPOBO/IA, MM

200

250

300

200

250

150

200

100

300

150

JluameTp TpyObl rOpOACKOIA
KaHAIU3aLHH, MM

250

300

250

300

350

200

250

300

350

200

ViJ10H TpyObl rOpOACKOi
KaHATU3aLH1

0.007-0.008

AOcomoTHas OTMETKa Mo-
BEPXHOCTHU 3€MJIH Y 311aHHA,
M

10.4

21.6

324

43.5

544

65.6

76.4

87.5

98.4

99.5

AOCOMIOTHAs OTMETKA Noja
1-ro aTaxka 3aaHus, M

11.2

22.4

334

443

552

66.6

713

88.4

99.4

100.6

AOcomoTHas 0OTMETKa JIOTKa
KOJIOZILIA TOPOJICKOM KaHaIH-
3aLMH, M

71.1

18.0

28.8

39.9

51.0

61.9

73.0

83.7

94.9

95.8

AGcomoTHas 0TMeTKa Bepxa
TpyObl FOPOJCKOr0 BOAOMPO-
BOJA, M

8.0

19.0

29.8

40.8

52.0

63.0

75.0

84.8

96.0

97.0

['myOuna npomep3aHus
IPYHTa, M

1.3

1.9

2.0

2.0

1.8

15

20

2.0

1.8

1.9

Hapy:xHble KOMMYHHKALIHH

BOJOMNPOBOAA U KaHAJIHU3aLUHH

Cymectytomue! [Ipoektupyemble

*X) — IPUTOTOBJICHUE l"OpH‘ICfI BOJIbI B 3JITaHHUH OCYIICCTBIISCTCA C IMOMOIIBIO I'a30BbIX

BOHOHanCBaTCHeﬁ;

XX) — MIPUTOTOBJIEHHUE ropﬂqeﬁ BOJIbI B 3IaHUU — LIEHTPAJIM30BAHHOE, B LIEHTPAJIbHOM

tertoBoM myHkTe (LI TII).
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5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

Meroauka npenoaaBaHus TUCHHUIUIMHBI «BogocHa0eHrne u BOAOOTBEICHUE) TTPEeayCcMaT-
pUBAET IPUMEHEHHUE CICAYIONINX aKTUBHBIX (OPM IPOBEICHHS TPYMITOBBIX MPAKTUYCCKUX, HH-
JTIUBUYAJIbHBIX, ayJUTOPHBIX U BHEAYAUTOPHBIX 3aHATHI:

-  UHIUBUAYyAIbHOE 00CYXKJIEHHE XO0J1a BBIOJHEHUS Ta0OPATOPHBIX padOT M aHAU3 TI0-
JYYCHHBIX KCIIEPUMEHTAILHBIX PE3YJIbTaTOB;

- PCHICHUC THUIIOBBIX 3a/1a4 HAa NPAKTUYCCKUX 3aHATHAX,

- O03HAaKOMJICHHE C IPaBWJIAMH IIPOEKTHPOBAHMS MH)KCHEPHBIX KOMMYHUKALMH SKHIIBIX
3IaHUI TTPU U3YYCHUH PAOOYNX MPOEKTOB BEAYIIUX CTPOUTEIBHBIX (PUPM;

- HWHIAUBUAYAJIBHBIC KOHCYJIbTAI[MU 110 BBIIIOJIHCHUIO KOHTPOJIbHBIX U KprOBOﬁ pa60T;

- HCIIOJIb30BaHHUE TEKYIETO KOHTPOJIA B (POpME TECTUPOBAHUS;

- IIPpOBCACHUC HWTOrOBOM aTTeCcTaIuu Mo KYypcCy.

6.1.1. Onucanue nmoxkasarejed 1 KPpUTEpPUEB OLCHUBAHUS KOMIICTEH-

HI/Iﬁ, (])opanyeMblx IO uToraM OCBOCHHUA JUCHHUIIIIMHBI (MOIlyJ]ﬂ), OoInmucaHue

IHIKaJ ocHuBaHUA.

[loka3zaTenem OLEHMBAaHMS KOMIETEHIIMI HAa pa3au4HbIX 3Tanax ux (Hopmu-
pOBaHMsI SABJISIETCS TOCTHIKEHUE 00YYarOIIMMHUCS IIaHUPYEMBIX PE3yJIbTaToB 00Y-

YEHUS 10 JUCIUTIIMHE (MOIYIIIO).

CTPOMTEIHCTBA M CTPOUTEIbHOI MHAYCTPUHU

OIIK-8. Cnoco6eH oCymecTBJISITH H KOHTPOJIHPOBATH TEXHOJOTHYECKHE TMPOLECCHI CTPOH-
TeJbHOI'0 NPOU3BO/JCTBA U CTPOUTEILHOM HHAYCTPHH € Y4€TOM TpeOOBaHN IPOU3BOACTBEH-
HOM ¥ IKO0JIOTHYeCcKOii 0€30MaCHOCTH, MPUMeHSIS N3BECTHbIE U HOBbIE TEXHOJIOTMH B 00J1aCTH

IToxa3za-
Kputepun ouennBanus
TeJb
3HaTh: OOyuaromuiics ie- Obyuatomuiicst ne- | OOyuaromuiicss | OOyqarouuiics
OCHOBHBIE MOHCTPHUPYET MOJHOE | MOHCTPUPYET He- JEMOHCTPHPYET | JEMOHCTPHUPYET
IOJIOXKEHUSL | OTCYTCTBHME MJIM HEAO- | IIOJHOE COOTBET- YaCTUYHOE CO- | IIOJIHOE COOT-
[0 MpPOEK- | CTAaTOYHOE COOTBET- CTBHE OCHOBHBIX IIO- | OTBETCTBUE OC- | BETCTBHUE OC-
THPOBAHUIO | CTBUE OCHOBHBIX I10- JIO)KEHUM 10 MPOEK- | HOBHBIX IIOJIO- | HOBHBIX I1OJIO-
U 9KCIUTya- | JIO)KEHHMH 110 NPOEKTU- | TUPOBAHUIO U JKC- JKEHUU 10 IPO- | XKEHUH 1o IIpo-
Tanuu 000- | POBAHMIO U IKCILTya- IuTyaTanuu o0opy- €KTUPOBAHUIO U | EKTHPOBAHUIO U
pyIOBaHHS | TalHk OOOPYAOBAaHUS | JOBaHWA WHXKEHEP- | OKCIUIyaTallM | SKCIUIyaTaliH
HMHXEHep- WH)KEHEPHBIX CUCTEM | HBIX CUCTEM 3/1aHUi. | 000opyaoBaHus | 00OpyAOBaHUS
HBIX CUCTEM | 3IaHHM. JonyckaroTcst 3Ha- | MHXKEHEPHBIX WH)XEHEPHBIX
3JaHUH, YUTENIbHbIC OIINOKHY, | CHCTEM 3JJaHUM, | CUCTEM 3IaHUM
KOHTPOJIH- MpOSABISAETCS HEAO- | JIOMyCKaeT He- | XOpOIIO OPHEH-
poBaTh CTaTOYHOCTb 3Ha- 3HAQUUTEIbHBIE | TUPYETCS IIPU
TEXHO-JI0- HUH, 10 psay TpeOo- | OIMOKK U He- | HEOOXOOUMOCTH
THYECKHE BaHWN HOPMATUBHOH | TOYHOCTH IIPU WX IPUMEHEHUS
MIPOLIECCHI, MIPH pEeIIeHUN
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MIPUMEHSTH 0a3bl, 00yJaro- aHaj 3¢ HOpMa- | KOHKPETHBIX 3a-
W3BECTHBIC LIMICS UCTIBITBIBACT | TUBHBIX JOKY- | Jad.
1 HOBBIE 3HAYUTENLHBIE 3a- MEHTOB
TEXHOJIOTUH TPYJHEHHS IPH OTIe-
B 00MacTH PUPOBAaHUY 3HAHU-
CTPOUTEIb- SIMUL.
CTBa CHUCTEM
BOJIOCHA0-
KEHUS U
BOJIOOTBE-
TEeHUS
yYMeTh: OOyuarommuiics jie- OOyuaromuiics ne- | OOyuwaromutics | OOyvarommiics
Hcronp30- | MOHCTPHPYET MOJIHOE | MOHCTPHUPYET He- JEMOHCTPHPYET | AEMOHCTPHPYET
BaTh IPHH- | OTCYTCTBUE WJIM HENO- | MOJIHOE COOTBET- YacTUYHOE CO- | TIOJIHOE COOT-
IUITBI A - CTaTOYHOE COOTBET- CTBHUE IIPU UCIONb- | OTBETCTBHE NPH | BETCTBHE IPH
(EeKTUBHOTO | CTBHE IIPH MCHONB30- | 30BAaHHUH NPHUHIMIIOB | UCIIOJIb30BAaHUHU | MCIIOIb30BAHUH
pasmeriie- BaHUH MIPUHIMIIOB 3Q- | 3PPEKTHBHOTO pa3- | MPUHIUIIOB 3(- | TPUHIUTIOB dP-
HUS 000py- | (DEKTUBHOTO pa3Melie- | MEmIeHUs 00opyao- | (heKTHBHOTO (hexkTrBHOTO
JOBaHWsI U | HUSL OOOPYAOBAaHHUA U | BaHUS M PabOTHI pasMereHus pasmeneHus
paboTsl paboThI TPYOOIIPOBOI- | TPYOOTIPOBOIHBIX o0opynoBaHus | 000pyIOBaHUS
TpyOOIIpO- | HBIX CeTell BONOCHA0- | cereil BojocHaOXke- | u paboTel Tpy- | U paboTHI Tpy-
BOJIHBIX C€- | JKEHHsI U BOJOOTBEAC- | HUS M BOIOOTBele- | OOMPOBOAHBIX | OOMPOBOIHBIX
Teil BOJO- HUSA Husd. JlonmyckaroTest | ceTei BoJo- ceTelt BOAO-
cHaOKeHUs 3HAYUTETHHEIE CHaOXEeHUSI U CHaAOXKEHUS U
W BOJIOOTBE- OIKOKY, MPOSIBIIS- | BOJOOTBENEHHS, | BOJOOTBEACHUSI.
JEeHUS eTCsl HeI0CTaTou- JIOIyCKaeT He- | XOpOIIo OpHUeH-
HOCTb 3HaHUH, IO 3HAYHUTENIbHBIE | TUPYETCS TPU
psany TpeboBaHUi OIMOKU ¥ He- | HEOOXOIMMOCTH
HOpPMAaTUBHOMU 0a3bl, | TOYHOCTH MPH UX IPUMCHEHUS
o0y4JaroIuiics uc- aHaJi3e HopMa- | MPH PelIcHuU
IIBITHIBACT 3HAYH- THBHBIX JIOKY- KOHKPETHBIX 3a-
TEJIbHBIC 3aTPYJHE- | MEHTOB Jad.
HUS TIPH OTIEpUPOBa-
HUH 3HAHUSIMU.
BJIA/IETh. OOyuaromuiics sie- OOyuaromuiics ne- | OOywarommtics | OOyvarormiics
METOZaMH | MOHCTPHPYET MOJTHOE | MOHCTPUPYET He- JEMOHCTPHPYET | IEMOHCTPUPYET
BHEJIPEHHSI | OTCYTCTBHUE BJIQJICHUS | TOJIHOE COOTBET- YaCTUYHOE CO- | TIOJIHOE COOT-
HOBEHIIEro | METOJaMH BHEIPEHHUS! | CTBUE OCHOBHBIX IIO- | OTBETCTBUE OC- | BETCTBHE 11O
000opy/ZIOoBa- | HOBEWIIEro 000OPYAO- | JIOXKECHUH 10 BiIajie- | HOBHBIX TOJIO- | BIAJCHUIO Me-
HUS U ¥ HO- | BaHUS M M HOBEMIIMX | HUIO METOJaMH KEHUH 10 BJa- | TOAaMH BHEApe-
BEMIINX sHeprocOeperalonmx | BHEJAPESHUs HOBEH- JICHUIO METO- HUSI HOBEHIIETO
sHeprocOe- | TEeXHOJIOTHI mero o0OpyOBaHHS | JaMH BHEJIpe- 00opyJI0BaHMS
peraromux U ¥ HOBEUIINX SHEp- | HUSl HOBEHILIETro | M M HOBEHIINX
TEXHOJIOTHIA rocOeperarmmx obopymoBanus | HEprocobepera-
TEXHOJIOTHH. U ¥ HOBEHIIMX | IOIIMX TEXHOJO-

. Jlomyckatotcs 3Ha-
YUTEIbHBIC OITUOKH,

sHeprocoOepera-

rui. XopoIio
OpPHUEHTUPYETCS
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MPOSIBIISICTCS HEO-
CTaTOYHOCTh 3Ha-
HUH, 110 psAay Tpebo-
BaHUN HOPMATHUBHOM
0as3bl, 00yuaro-
IIUAICS UCIIBITHIBAET
3HAYHTEIbHBIC 3a-
TPYAHCHUS TIPU OTIe-
PUPOBAaHUH 3HAHH-
SIMH.

FOIIMX TEXHOJO-
ruii. [Jomyc-
KaeT He3HAYH-
TEJIbHBIE
OIINOKH U He-
TOYHOCTHU IIPH
aHaJIM3e HOpMa-
TUBHBIX JIOKY-
MEHTOB

IIpH HEOOXOIH-
MOCTH UX TMPHU-
MEHEHHUS MPH
pelIeHHH KOH-
KPETHBIX 3a/1ad.

OIIK-10 CnocoGeH oCylecTBIATH H OPTAHU30BBIBATH TEXHUYECKYIO IKCIIYATALUI0, TEXHH-
Yyeckoe 00CIyKUBaHHE H PEMOHT 00bEKTOB CTPOUTEIHCTBA U/ MU KUJIMIHO-KOMMYHAIb-

HOI'0 X03ﬂﬁCTBa, NMpOBOAMUTH TeXHUYeCKHI HAaA30pP U IKCIIEPTU3Y 00bEeKTOB CTPOUTEIBCTBA

IToka3a-
Kpurepun ouennBanust
TeJlb
3HATH: OOyuaromuics jie- OOyuaromuiics ne- | O0yyarommtics | OOyvarommiics
TpeboBa- MOHCTPHPYET IOJTHOE | MOHCTPUPYET He- JIEMOHCTPHPYET | AEMOHCTPHPYET
HUS 110 OTCYTCTBHE WJIH HEAO- | TIOJIHOE COOTBET- YaCTUYHOE CO- | TIOJIHOE COOT-
TEeXHUYe- CTaTOYHOE COOTBET- cTBHE TpeOOBaHUs OTBETCTBUE BETCTBUE Tpe-
CKOI1 9KC- CTBHE TPEOOBAHUA 10 | TI0O TEXHUYIECKON TpeOOBaHMs 10 | OOBaHMS IO
IJIyaTalluy, | TEXHUYECKOM 3KCIUlya- | SKCIUIyaTalluu, TeX- | TEXHUYECKOU TEXHUYECKOU
TeXHHYE- TaIllH, TEXHHYECKOMY | HHYECKOMY OOCITy- | 9KCIUTyaTalid, | 9KCIUTyaTalHy,
CKOMY 00- 00CITy>)KNBaHUIO U pe- | )KUBAHUIO U pe- TEXHHYECKOMY | TEXHHYECKOMY
CITy>KUBa- MOHTY ceTeil BojIo- MOHTY ceTell BOjIo- | OOCTYXKMBaHUIO | OOCITY>KUBAHHIO
HUIO U pe- CHa0XXCHUS U BOJIOOT- | CHAOXKEHUS U BOJIO- | M PEMOHTY Ce- | Ml PEMOHTY Ce-
MOHTY ce- | BeleHHs otBeneHus. [lonyc- | Teit BomocHab- | Tel BoJocHa0-
Tei BOJO- KalOTCs 3HAYUTENb- | JKCHUS U BOJO- | KEHUS U BOJIO-
CHa0KeHUS HBIE OIIMOKY, IPO- | OTBEACHUS, 10- | OTBEACHHUS .
W BOJIOOTBE- SIBIISIETCSI HEJIOCTa- | IyCKaeT He3Ha- | XOpOoIIo OpHeH-
JCHWYSL. TOYHOCTH 3HAHHH, YHUTEIbHBIC THPYETCS TIpH
1o psiAy TpeboBa- OIIMOKU U He- | HEOOXOAUMOCTH
HUI HOPMaTUBHOM TOYHOCTH TIPU UX IPUMEHEHHS
0a3pl, 00y4aro- aHaJM3e HOpMa- | TIPH PEIICHHN
LIMICS UCTIBITBIBAET | TUBHBIX JIOKY- KOHKpPETHBIX 3a-
3HAYUTENILHBIE 3a- MEHTOB Jad.
TPYIHEHHS TIPHU OTle-
PUpPOBAaHWY 3HAHU-
SIMU.
YMeTh: Ob6yuatommuiics ne- Obyuatomuiicst ne- | OOyuarommuiicss | OOyqaromuiics
*OIICHUBATh | MOHCTPUPYET MOJIHOE | MOHCTPUPYET He- JEMOHCTPHPYET | NEMOHCTPUPYET
3pGEeKTHB- | OTCYTCTBHE MJIM HEJIO- | MOJIHOE COOTBET- YacTUYHOE yMe- | TIOJIHOE YMEHHE
HOCTb pa- CTaTOYHOE yMEHHE CTBHE YMEHHE TIPH HUE [IPH OLIEHKE | MPH OLICHKE 3(-
00TBI ceTell | mpu orneHKe dhdek- orieHke 3QdekTuB- | 3QPEKTUBHOCTh | GEKTHBHOCTH
BOJIOCHA0- HOCTB paboTHI ce- pabotbl cerell | paboOTHl ceTeit
XKEHUS U Teil BOIOCHAOKEHUS BOJIOCHAOKEHHUS
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BOJIOOTBE- | THBHOCTB pa0OTHI Ce- | W BOJIOOTBEIICHHUSI. BOJIOCHa0XKe- Y BOJIOOTBEJIC-
JCHUSI Teit BogocHaOkeHus u | JlomyckaroTes 3Ha- | HUSI M BOIOOT- | HHSL. XOPOIIO
BOJIOOTBE/ICHHS YHUTEIbHBIC OMIMOKHU, | BEACHUS, J10- OPHEHTUPYETCS
MPOSIBJIICTCS HEIO- | ITycKaeT He3Ha- | Mpu HeoOXoau-
CTaTOYHOCTb 3Ha- YUTEIIbHBIC MOCTH UX MPHU-
HUH, 10 psAny TpeOo- | OMOKA U He- | MEHEHUS IpH
BaHM{ HOPMATHBHOW | TOYHOCTH IIPU | PCLICHUH KOH-
0a3bl, 00yyaro- aHaJiM3e HOpMa- | KpeTHBIX 3a/ad.
IIHUIACS WCTIBITBIBAET | TUBHBIX JJOKY-
3HAYUTENbHBIC 3a- MEHTOB
TPYIHEHHS TIPHU OTIie-
PUPOBaHUY 3HAHU-
SIMU.
BJIAJIETD. OOyuaromuiics je- OOyuaromuiics ne- | O0yyarommiics | OOyvarommiics
*HOBCHIIIMM | MOHCTPUPYET MOJHOE | MOHCTPUPYET He- JEMOHCTPHPYET | NTEMOHCTPUPYET
TEXHOJIOTH- | OTCYTCTBHC 3HAHUHN MOJTHOE COOTBET- YaCTUYHOE CO- | TIOJTHOE COOT-
SAMU 110 HOBEMIIHNX TEXHOJIO- CTBHC Tpe6OBaHI/II71 K OTBETCTBHUEC BCTCTBHUEC TpE-
MPOCKTHPO- | THH MO MPOCKTHPOBA- | 3HAHWSAM HOBEUIIMX | TpeOOBaHUA MO | OOBaHUS MO
BaHUIO Ce- HUIO ceTeil BOMOCHAO- | TEXHOJIOTHH 1O MPO- | TEXHUYECKOH TEXHUYECKOU
Teit BOJI0- ’KCHUsSI U BOJIOOTBE/IC- | CKTUPOBAHUIO CETEH | AKCIUTyaTallud, | dKCIUTyaTalluH,
CHAaOXXEHUS | HUS BOJIOCHAOKEHUS U TEXHUYECKOMY | TEXHHYECKOMY
Y BOJIOOTBE- Boj0OTBeIeHUs. [l0- | 0OCIyKMBaHUIO | OOCITY>KUBaHUIO
JICHUS MyCKAIOTCS 3HAYM- U PEMOHTY Ce- | M PEMOHTY Ce-
TEJbHBIC OIIHOKH, Tel BOAOCHaO- | Teil BOmOCHAO-
MIPOABJIACTCA HEAO- JKEHUA U BOAO- JKEHUA U BOOO-
CTaTOYHOCTh 3HA- OTBEJICHUS, 10- | OTBeneHus. Xo-
HHUIA, 110 sy Tpebo- | MyCKaeT He3Ha- | POIIO OPHEHTH-
BaHUI HOPMATHUBHOMW | YUTEJIbHBIC pyeTcst mpu
0as3bl, 00y4aro- OIIMOKU ¥ He- | HEOOXOAUMOCTH
IIII/II\/'ICSI HUCIIBITHIBACT TOYHOCTHU NIpH X MMPUMCHCHUA
3HAYHUTENLHBIC 3a- aHaJiM3e HOpMa- | MPH PEUICHUU
TPYAHEHUS IIPU OIle- | TUBHBIX JOKY- KOHKPETHBIX 3a-
PUPOBAaHWY 3HAHU- | MCHTOB Jau.
SIMU.

[IIxansl OLIEHUBAHKS PE3YIbTATOB IIPOMEKYTOUHOMN aTTECTAL[UU U UX OIIMCAHUE:
dopmMa NPOMeKYTOYHOM aTTECTANMHU: 3a4eT.

[IpomexyTouHas arTecTanus 00y4aromuxcs B popme 3auéra MPOBOAUTCS IO pe3yibTaTaM
BBITOJIHEHHS BCEX BUJIOB YUeOHON paboThI, MpeayCMOTPEHHBIX YIEOHBIM ITAHOM TI0 JAHHOH JHcC-
LUIUIMHE (MOAYJIO), IPU 3TOM YUHUTHIBAIOTCS PE3YyIbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TedyeHue cemectpa. OLEHKa CTENEHHU JTOCTUKEHUS 00y4aroIMMUCS MJIaHUPYEMBIX pe3yJIbTaToB
0o0y4eHus MO AUCUHUIUIMHE (MOIYJII0) MPOBOJUTCS MpernoaBaTesieM, BEAYIIUM 3aHATHS 110 JTUC-
UIUTHHE (MOJYJII0) METOJIOM 3KCIEePTHOH oneHKU. [1o uToram npoMexyTo4Ho# aTTecTaluu 1o
JUCIUILINHE (MOAYJIO) BBICTABIISIETCS OLIEHKA «3aU4TE€HO» W «HE 3aUTEHOY.
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Ixana owe-
HUBaHUSA

Onucanune

BrinonneHs! Bce BUIbI yueOHOW paboThl, MPETyCMOTPEHHbIE YU€OHBIM ILIa-
HOM. CTyJIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHMM, HABBIKOB,
MPUBEICHHBIX B TaOIUIaX MoKa3aTesel, onepupyeT NpUoOPETEHHBIMH 3Ha-
3auTeHo HUSMH, YMEHHUSMH, HABBIKAMHU, TPUMEHSET UX B CUTYalUSIX IMMOBBIIICHHON
cinoxHocTd. [Ipu 3TOM MOryT OBITH JOMYIIEHbl HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHEHUS MPU AaHATUTHYECKUX OIEpalusx, MepeHoce 3Ha-
HUN ¥ YMEHUIl Ha HOBBIE, HECTAHJAPTHHIE CUTYAIIHH.

He Boinonnen oauH win 6osee BUIAOB yueOHON pabOThI, MPeayCMOTPEHHBIX
y4eOHbIM TuIaHOM. CTYAEHT JE€MOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HA-
HUM, yMEHU, HABBIKOB, IPUBE/ICHHBIX B TaOJIMIIAX MOKAa3aTeNel, JOMyCKaeT
He 3auteno | 3HauuTeNbHbIE OLIMOKH, MPOSBISET OTCYTCTBUE 3HAHUN, YMEHUM, HaBbIKOB
no psay nokaszarene. CTyJEeHT WCIBITHIBAET 3HAYUTEIbHBIE 3aTPYIHEHUS
MIPU ONIEPUPOBAHUH 3HAHUSIMU U YMEHHUSIMU MPU UX TIEPEHOCE HA HOBBHIE CH-
Tyaluu.

@DOH/IBI OIICHOYHBIX CPEACTB MPEICTaBICHBI B MPUIIOKEHUU 2 K paboueli mporpaMmme.
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JKEHUS ¥ BOJOOTBEIeHUs» deKkTpoHHOoe n3nanue 0320401478, PeructpaimioHHOE CBUIETENHCTBO
Ne 5109 ot 11 Hos6psa 2004 r. ®I'VII HTL «Mudopmpeructp», denepanbHblil geno3utapuii

SJICKTPOHHBIX U3JaHUM.

8. MaTepI/laJIbHO'TeXHI/I‘ICCKOC o0ecrneyeHue AUCHUIIIMHBI

CrnennanusupoBaHHas yueOHas 1abopaTtopus kapeapsl «IIpoMbllIeHHOE U TpaXk/1aHCKOe
cTpouTenbcTBO» Ayn. AB2224, xoropast ocHamena: 3inektponHbie Becbl EK-300i 1 wT.; Habop
MEPHBIX COCYJ0B | KOMIIJIEKT; TEPMOMETPBI PTYTHBIE 5 IIT.; CTATUYECKUI IUIOTHOMEp AJIS OIpe-
neneHns kadectBa yminoTHeHus rpyHta CI'TI-1M 1 wt.; nenerpomerp rpyHroBoii I1I'-1 1 mr.;
JUHAMUYECKUH TIIoTHOMep yHUBepcanbHbIi JAITY-1VY 1 mt.; mkad cymuabHbIN yueOHbIH «3mek-
Tponpubop» 1 mrt.; neus mydensbHas 1 mwT.; koMruiekT cuT it rpyHToB KII-131 1 xomrutekr;
KOMIUIEKT CUT JUJIsl 3alOJHATENEH | KOMITIEKT; MpruOop KoMIpeccuoHHbIH HacTonbHbIA [TKII-10
1 wt.; mpucnocoGieHye Ais BOJIOHACHIIIeHNs TpyHTOB niepe kommnpeccueit [IBK 1 mwit.; usmepu-
tenb cuibl udposoit MCL] 1 mt.; Becw anekTponnsie [IBM-3/15 1 mr.; [Ipubop crangapTaHOTO
ymiotHenus [ICY lut.; 6aHs komOuHUpoBaHHas nadbopartopHas yuebHas BKJI-M 1 mt.; mpecc
ucnbiTarenbubiil [IPI262 «BHUP» 1 mt.; [Ipubop Buxka 5 mr.; I[lpubop ans onpeneneHus mo-
JBIDKHOCTH OETOHHOHM cMecH 2 mT.; Habop rupb 1 komiuiekT; Gpopmsl 1t kyoukos 10x10x10 5
IIT.; 00paslibl CTPOUTEIBHBIX MaTEpPHAIIOB.
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JIBa crienuanu3upoBaHHBIX YUeOHBIX KJ1acca ¢ MPEe3eHTAllMOHHBIM M HHTEPAKTUBHBIM 000-
pynoBanuem kadenpsl «IIpoMBIIIUIGHHOE U TPakIaHCKOE CTPOUTEIHCTBO» aya. AB2218 u
AB2224, ocnamenne AB2218: locka unrepaktuBHas Legamaster e-board, mocka mapkepHasi,
9KpaH JJs IpOoeKTopa, napthl (45 mocamouHbIX MecT); ocHameHue AB2224: HacTeHHas a0cKa,
napthl (20 moCcasouHBIX MECT), OONBLION 3KpaH Il MPOEKTOPA, MPOEKTOP MYJIbTUMEAUUHBINA
BENQ PB6110, kommbroTeps! B koJi-Be 20 mmIT.

VYueoOnsie kiaccel AB 2216 1 AB2217, 060pynoBaHHbBIE KOMITBIOTEPAMH C COOTBETCTBYIO-
UM [IPOTPAMMHBIM O0OECIICUeHUEM, a TAKXKe JOCKON U MYJIbTUMEIUNHBIM IIPOEKTOPM.

9. Meroauyeckue peKOMEHAALMH JISI CAMOCTOSITE/IbHOM PadoThl CTYJ1€HTOB

[lenb METONMYECKUX PEKOMEHAAIIA

- 00€ecreYnTh CTYIEHTY ONTHUMAJIBHYIO OpraHU3allMIo IpoLecca U3ydeHUs] TUCIUILUIMHBIL, a
TaK)Ke BBIMOJTHEHUS Pa3IMUHbIX (DOPM CaMOCTOSITENbHOM pabOTHI.

1. Meroanueckre peKOMEHAALNHU 110 U3YYEHHIO JUCHUILTUHBI «OCHOBBI SKCIIEPUMEHTAb-
HBIX MCCIIEZIOBAHUN CBOICTB CTPOUTEIBHBIX KOHCTPYKIIHID)

CryneHtaM HEOOXOMMO O3HAKOMUTHCS:

- C coJiepkanueM paboueii mporpammsl TucuuIuinHbI (1anee - PIT), ¢ nensMu u 3agauamu
JUCLIUIUIMHBL, €€ CBA3SIMU C APYTUMU JUCUMILUIMHAMHU 00pa30BaTeIbHON MPOrpaMMbl, METOINYE-
CKUMHU pa3paboTKaMu MO JaHHOW AUCHMILTUHE, UMEIOIMMUCS Ha 00pa30BaTeIbHOM IMOpTaje U
caiite kadeapsl, ¢ TpaduKOM KOHCYIIbTAIMNA ITpeToaBaTesiei Kadeapol.

1.1. PexoMeHgaIuu 1mno noAroToBKE K JIEKIIMOHHBIM 3aHATHAM (TEOPETUUYECKHIT KypC)

N3ydyenune quCHMIUIMHBI TPEOYET CUCTEMAaTUYECKOIO U MOCIIEA0BaTENbHOIO HAKOIUICHUS
3HAHUH, CIIEJJOBATEIBHO, MPOIYCKU OTIENbHBIX TEM HE MO3BOJISIOT INIYOOKO OCBOUTH IMpEIMET.
HMeHHO 03TOMY, KOHTPOJIb HaJl CHCTEMaTHYECKON paboTOM CTYAEHTOB BCETja HAXOAUTCS B LIEH-
Tpe BHUMAaHUS Ka(eaphl.

CryneHtaM HEOOXOUMO:

- TIepe1 KaXI0H JISKIHel mpocMaTpuBaTh pabouyro mporpaMmy JUCIUILTHHBL, YTO MTO3BO-
JIUT COKOHOMHUTH BPEMsI Ha 3alIMChIBAHUE TEMBI JIEKLIUHU, €€ OCHOBHBIX BOIIPOCOB, PEKOMEH1yeMOM
JIUTEPaTypHl;

- Ha OT/IEJIbHBIE JIEKIIUU IPUHOCUTH COOTBETCTBYIOLMI MaTepua Ha OyMa)KHBIX HOCHUTE-
JSIX, MPEICTABIECHHBIN JIEKTOPOM Ha MOpTaje WIM MPUCITAHHBIN Ha «QIEKTPOHHBIA MOYTOBBIN
ALUK TPYyNIb (Tabiuiel, rpaduku, cxemsl). [laHHbld MaTepuan OyaeT oxXxapaKTepu30BaH, Mpo-
KOMMEHTHPOBAH, JOTMIOJHEH HEMOCPEICTBEHHO Ha JIEKLIUH;

- iepesl OYepeHON JeKIueld Heo0X0MMO MTPOCMOTPETH M0 KOHCIIEKTY MaTepuai Mpebl-
nyiieit nekiun. [lpu 3aTpyHeHUsX B BOCIPUATHN MaTepuana clielyeT 0OpaTUThCS K OCHOBHBIM
JUTEepaTypHBIM UCTOUHHUKAM. Eciu pa3zoOpaTbcsi B MaTepuale omnsTh HE yajaoch, TO 00paTUTeCh
K JIeKTOpY (10 rpaduKy ero KOHCYNIbTallMil) WIK K MPENoIaBaTeNi0 Ha MPAKTHUYECKUX 3aHITHSIX.
He ocraBistiiTe «0enpIx MATEH» B OCBOCHUH MaTepuara.

1.2. PexoMeH1a1iuu MO MOJTOTOBKE K MPAKTUYECKUM (CEMUHAPCKHUM) 3aHATUSM

CryneHram crienyer:

- IPUHOCUTH C COOOM PEKOMEHJIOBAHHYIO MPEIoAaBaTeleM JINTEPaTypy K KOHKPETHOMY
3aHATHUIO;

- 10 0YEPETHOTO MPAKTUYECKOTO 3aHATHS 10 PEKOMEHAOBAHHBIM JTUTEPATYPHBIM UCTOU-
HUKaM IIpopaboTaTh TEOPETUUECKHUI MaTepHrall, COOTBETCTBYIOILIEH TEMbI 3aHATHUS;

- MIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM CIIEIyeT 00s3aTehbHO HCIONIb30BaTh HE
TOJIBKO JIEKIIUH, YUeOHYIO JTUTEpaTypy, HO U HOPMATHUBHO-TIPABOBBIE AKThl U MaTepUabl IPaBo-
MPUMEHUTEIbHON MPAKTUKH;

28


http://www.fa.ru/chair/gf/education/Documents/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%20%D1%80%D0%B5%D0%BA%D0%BE%D0%BC%D0%B5%D0%BD%D0%B4%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D1%82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D1%83.pdf#page=1
http://www.fa.ru/chair/gf/education/Documents/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%20%D1%80%D0%B5%D0%BA%D0%BE%D0%BC%D0%B5%D0%BD%D0%B4%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D1%82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D1%83.pdf#page=1
http://www.fa.ru/chair/gf/education/Documents/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%20%D1%80%D0%B5%D0%BA%D0%BE%D0%BC%D0%B5%D0%BD%D0%B4%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D1%82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D1%83.pdf#page=2
http://www.fa.ru/chair/gf/education/Documents/%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%20%D1%80%D0%B5%D0%BA%D0%BE%D0%BC%D0%B5%D0%BD%D0%B4%D0%B0%D1%86%D0%B8%D0%B8%20%D1%81%D1%82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D1%83.pdf#page=2

- TEOPETUYECKUI MaTepHa ClIeyeT COOTHOCUTH C IIPaBOBBIMM HOPMaMH, TaK KaK B HUX
MOTYT ObITh BHECEHBI U3MEHEHHUS, TOTIOJIHEHUSI, KOTOpbIe HE BCEra OTpakeHbl B y4eOHOI JinTe-
patype;

- B Ha4aJIe 3aHATUN 3aJ1aTh [IPENOAABATENI0 BOIIPOCHI 10 MaTEpHaIly, BEI3BaBLIEMY 3aTPYy/-
HEHUS B €r0 IOHMMAHUU U OCBOCHUH IIPH PEIICHUH 33]1a4, 3aJaHHBIX JJI CAMOCTOSITEIILHOTO pe-
LICHUS;

- B X0JI€ CEMHMHApa /1aBaTh KOHKPETHBIE, YETKHE OTBETHI 110 CYILIECTBY BOIIPOCOB;

- Ha 3aHATUHU JOBOJUTH KXK/YIO 33/1a4y 10 OKOHYATEIbHOTO PELICHHUS, IEMOHCTPUPOBATH
MOHUMaHKE MPOBEJICHHBIX PacYeTOB (AaHAIM30B, CUTYAIlMii), B Clly4ae 3aTpyIHEHHUI oOpaaThes
K IpEroaaBaTeiio.

CryneHTram, NpONYCTUBIIMM 3aHATHS (HE3aBUCUMO OT IPUYMH), HE UMEIOLIUE MHUCbMEH-
HOT'O PEIICHMS 33/1a4 WIM HE MOATOTOBUBILIMECS K JAHHOMY IIPAKTUYECKOMY 3aHITHIO, PEKOMEH-
JIyeTCsl HE I03KE YeM B 2-X HEAENbHBIM CPOK SBUTHCA HAa KOHCYJBTALMIO K IIPENOAABATENIO U
OTUYUTATHCS 0 pOoNyeHHOM Teme. CTyIeHThI, He OTYMTABIINECS 10 KaXK0i He mpopaboTaHHOM
MU Ha 3aHATUSAX TEME K Hayally 3a4€THON CECCHM, YIYCKAIOT BO3MOKHOCTb IOJYYUTh MOJIOKHU-
TEJIbHYIO OLICHKY IIPH cJlaye 3a4eTa B COOTBETCTBYIOIIEM CEMECTPE.

2. Meronuveckne peKOMEHIAINH 110 BBITIOJHEHUIO Pa3IMYHBIX (JOPM CaMOCTOSITEIBHBIX
JIOMAIIHUX 3a/IaHui

CamocrosTenbHas paboTa CTYACHTOB BKIIOYAET B ce€0sI BBIMOJIHEHUE PA3IMIHOTO PO 3a-
JaHUil, KOTOpble OPHEHTUPOBAHBI Ha OoJiee TIyOOKOE YCBOSHHE MaTepHalla M3y4aeMol JAHUCIIU-
wnHbL. [To ka0l TeMe yueOHOM AMCIUITIIMHBI CTYI€HTaM NpeAJiaraeTcs NepedeHb 3aJaHuil 1uis
CaMOCTOSITENILHOM pabOTHI.

K BbITIOJIHEHMIO 3a1aHU JJ11 CAMOCTOSATEIBLHON PaOOTHI IPEABSIBISIOTCS CIEIYIONTUE TPe-
OOBaHUS: 3a/1aHUS JOJIKHBI UCTIOTHATHCS CAMOCTOSITENIFHO U MIPEICTABIATHCS B yCTAHOBIICHHBIH
CPOK, a TaK)XE€ COOTBETCTBOBATh YCTAHOBIJIEHHBIM TPEOOBAaHUSAM 110 0(OPMIIEHHUIO.

CryznenTam cienyer:

- PYKOBOJICTBOBAThCS IPAPHKOM CaMOCTOSTEIIBHON paboThl, onpeaeneHHbM PI1JT;

OnHoii 3 BaxkHEHIINX 3a7a4 IpodecCHOHATBLHOr0 00pa3oBaHus sABIseTCs (pOopMUpPOBaHUE
001X 1 Mpo¢ecCUOHATbHBIX KOMIIETEHIUH OYAYIIINX CHEUAINCTOB.

B Hacrosiee BpeMs 60b110€ 3HaUEHUE TPUOOPETaeT caMOCTOsATeNbHas paboTa 00yuaro-
HIMXCS, CO3aromIas ycaoBus Uit GOPMUPOBAHUS Y HUX TOTOBHOCTH M YMEHMSI UCIIOJIb30BaTh pas3-
JUYHBIE CpeACTBa MHPOPMALIUHU C LIETbI0 TOMCKAa HEOOXOIUMBIX 3HAHUH, COBEPIIEHCTBOBAHUIO
npodeccuoHaNbHOM e TeIbHOCTH, TOBBIILIEHHE YPOBHS CaMOOOPa30BaHUs U CAMOOOYUEHHUS.

Marepuain i caMOCTOSITETbHON pabOThI CTYAECHTOB JOJKEH CTPOUTHCS MPETo1aBaTesieM
0 CIEAYIOUIUM MO3UIIHSIM:

1. B nmepByto ouepenp HEOOXOAUM MpeABApUTENbHBIN PA3HOCTOPOHHUN aHAIU3 HU3ydae-
MOTO MaTepuayia ¢ OTBeTOM Ha Borpochkl: Uto mano? Kak gano? 3ayem nano? Ilouemy mmeHHO
Tak, a He nHaue? YTo M Kak U3 MaTepuaia He0OX0IMMO HMCII0JIb30BaTh HETIOCPEACTBEHHO, a YTO
MOJKET OBITh HCIOJIb30BAHO B IPEOOPa30BAHHOM BUJIE.

2. OnpeaenuTb cnocoObl JOTMYECKONW U METOIMYECKO 00paboTKN MaTepuaa.

3. YTOYHUTH MECTO TEMBI B CCTEME Kypca U 00I1Iel cucteme 00ydeHusl.

4. BBISBUTH TPYAHOCTHU JJIs1 00y4aeMbIX, CONPSHKEHHBIE ¢ UX WHAWBUIYAIbHBIMUA OCOOEH-
HOCTSIMHU, YPOBHEM 3HAHUU U MO3HABATEIBHOMN EATEIBHOCTH.

5. IloAroToBUTHCS AJIS PELIEHUS CAEAYIOIMX 3a1ay:

- (hopmupoBaHUE YMEHUH OTAENATH NOHITHOE OT HEMOHSATHOTO, BHIWIEHSATh HETIOHSATHOE;

- (hopMupoBaHUE YMEHUH BBIACTATh BHYTPEHHHUE CBSI3U MEXKAY 2JI€MEHTaMHU SBIICHHUS,

- (popmHupoBaHUE YMEHUI BBIYWICHSATD [JIaBHOE.

6. ITpu mox6ope u pa3paboTke 3ajaHui, YIIPaXKHEHUH PeXk 1€ BCEro HCXOIUTh U3 CPaBHU-
TEJIBHOIO aHAJIN3a, PHUIaBas BOIpocaM YETKOE 1IeJIeBOe HallpaBJIeHNe, ONpeaesss Ipeanoarae-
MbI€ OTBETHI 00yYaeMBbIX.

7. CTpykTypa MaTepuaia B IeJIOM JOJKHA YETKO COOMIOAATh MPUHLIUI — OT IPOCTOTO K
CJIO)KHOMY, OT YaCTHOTO K OOIIeMY.
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[ToTpebHOCTH MOOYXTAFOT TUIHOCTH UCKATh MTyTH UX YIOBIETBOpeHHs. DopMUpOBaHUe y
CTYJEHTOB [T03HABATEIbHON NOTPEOHOCTH — OJTHA M3 BAXKHBIX 3a/1a4 MPENo1aBaTes KoJuleKa.

CucreMaTH4ecKOe YCIOKHCHHE 3aJaHHH I CAMOCTOSATEIHHOU pa0OThl CTUMYJIHPYET T10-
3HABaTEJbHBIA MHTEPEC, CIIOCOOCTBYET aKTUBMU3ALMHM U PA3BUTHIO MBICIUTEIbHBIX MPOIIECCOB,
(hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI 1 KOMMYHUKATUBHBIX YMECHHUU.

MeTo1p1 cCaMOCTOSITENBHOM pabOThI CTYIEHTOB:

- HaOJIIO/ICHUE 33 SAMHUYHBIMUA O0BEKTAMU;

- CPaBHUTENIbHO-aHATTUTHYECKHUE HAOIIOICHUS;

- yueOHOE KOHCTpyHpOBaHue (ypoKa, 3aHSATHS);

- pelieHre y4yeOHbIX U MPo(hecCHOHANBHBIX 3a/1a4;

- paboTa ¢ pa3IMYHBIMH HCTOYHUKAMH WH(OpMaInu;

- HccreloBaTeNIbCKasl 1eATeIbHOCTh;

-IIPOCKTHAS ICATEIHHOCTS;

-HaY4YHO-TIPAKTUYECKas AesITeIbHOCTD;

JlaHHBIN OIX0/ K pa3paboTke MaTepuaa Uik CaMOCTOSATEIbHONW PabOTHI CTYICHTOB 1103~
BOJISIET TBOPYECKH MMOJOUTH K MOATOTOBKE 3aHITHUI, BBISBUTh BOBMOKHOCTH U3y4aeMOro MaTepu-
aya, co3/1aBasi TeM CaMbIM YCIIOBUS JIJII CAMOPA3BUTHS JTMYHOCTH CTYJICHTA.

2. Uenu camocToATeIbHONH PabOTHI CTYAEHTOB

1.Jly1st oBaieHus U yriryOJieHUsl 3HAHWUH MCTIOIB3YIOTCSI BUJIBI pa0oT:

- COCTaBIICHUE PA3JIMYHBIX BUIOB IUIAHOB U TE3UCOB IO TEKCTY;

- KOHCIIEKTUPOBAHHUE TEKCTA;

- COCTaBIICHUE Te3aypyca;

- 03HaKOMJICHHE C HOPMATHUBHBIMH JJOKYMEHTaMHU;

- CO3JIaHUE MPE3CHTAIUH.

2. J1nd 3aKpernyieHus] 3HaHWM:

- paboTa ¢ KOHCIIEKTOM JICKIIHH;

- IOBTOpHAs paboTa ¢ y4eOHBIM MaTEPUATIOM;

- COCTaBIICHUE TJIaHA OTBETA;

- COCTaBJICHUE PA3IMYHBIX TAOJIHUII.

3. Jlns cuctemMatusaiyy yueOHOro Marepuana:

- IOATOTOBKA OTBETOB HAa KOHTPOJIBHBIE BOIIPOCHI;

- aHanuTH4YecKas 00paboTKa TeKCTa;

- OJITOTOBKA COOOIIEHMSI, T0KIIaaa, pedepara;

- TECTUPOBAHUE;

- COCTaBJICHHE TTAMSITKH.

4. 1ns popmupoBaHUs MPAKTUYECKUX U TPO(EeCCHOHATBHBIX YMEHUH.

-pelIeHre CUTYaTUBHBIX U TPO(HECCHOHATBHBIX 3a/1a9;

- IPOBE/IEHNE aHKETUPOBAHUS U HCCIIETOBaHUS.

CpencrtBa 00y4eHUsI — OCHOBA CaMOCTOSITEIIbHOU PabOTHI.

CpenctBa 00y4eHus, HEOOXOUMBIE AJI1 OPTaHU3AIUH CAMOCTOSATEIHLHON PaOOTHI.

1.lunakTrdeckue cpencTBa (IIEpBOMCTOYHHIKH, IOKYMEHTBI, COOPHUKH 33J1a9 U yIIpasKHe-
HUH, ydeOHbIe QUIBMBI, KAPTHI, TAOIHIIBI);

2. TexHu4eckune CpeJICTBA, MPU MOMOIIN KOTOPBIX MPEABIBIACTCS yacOHass HH(OpMAIHS
(KOMITBIOTEPHI, ayTHOBUACOTEXHUKA, MYJIbTUMEIHS);

3.CpenctBa, KOTOPBIE MCIOIB3YIOT JIUII PYKOBOJCTBA CAMOCTOSATEIBHON JEATEIIbHOCTHIO
CTYJIEHTOB (METOIWYECKHE YKa3aHUs, KapTOUKH ¢ AU dHepeHIIMPOBAHHBIMU 3aIaHUSMU ISl Op-
TaHW3aI[UU WHIUBUAYATBHON H TPYIIIIOBOM pabOThI, KAPTOYKH C AITOPUTMAMH BBITIOTHEHHS 33]1a-
HUM).

10. MeTtoauyeckue peKOMeHAALMHU JJIs1 IPenogaBaTeIs
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Jlexuus sBNSETCA TTIABHBIM 3BEHOM JIMIAKTUYECKOT0 IMKIIa o0ydyeHus. Ee uens - popmu-
pOBaHKE OPUEHTHPOBOYHOM OCHOBBI JUIS MOCIIEAYIOIIETO YCBOCHHUS CTYICHTaMH y4eOHOTro Mare-
puana.

[Tepen HayamoM M3y4eHUs TUCHUILUIMHBI JICKTOP AOJDKEH IIOMHTEPECOBAThCS, YTO yXKE U3-
BECTHO CTYCHTaM IO JIaHHOW TeMe, HACKOJIBKO OHM MPO(ECCHOHATBHO 3aMHTEPECOBAHBI B TITy-
OOKHMX 1 KOHKPETHBIX 3HAHUAX, KAK OTHOCATCS K TeMe. ITO HEOOXOJMMO /ISl YTOUHEHHS KOHKPET-
HBIX ueneﬁ IMPOBOANMBIX JICKI_II/II\/JI 1 3HAHUA HACTPOA CTYACHTOB Ha 3aHATHUC.

BBonHast eI 3HAKOMUT CTYIEHTOB C IIEJIbI0 M Ha3HAUYCHHEM Kypca, €ro poJIbio U Me-
CTOM B cHCTeMe Y4eOHBIX AUCHUILINH. Jlanee maeTcs KpaTkuii 0630p Kypcea (BeXu pa3BUTHS JaH-
HOHM HayKH, UMEHA M3BECTHBIX YYCHBIX). B Takol jeKuuu craBsTcs HaydHbIE IIPOOJIEMBI, BBIIBHU-
Tar0TCA THMIIOTC3bl, HAMCYAIOTCA ICPCIICKTUBLI PA3BUTUA HAYKU U €€ BKJIaJa B [IPAKTUKY. Bo BBOJ-
HOH JICKIIMU BayKHO CBSA3aTh TEOPETHUECKUI MaTepHall ¢ IIPaKTUKOH Oyxyiei paboThl crienuaiu-
ctoB. [lanee nenecoobpa3zHo pacckazath 00 001Iel MeToANKe pabOThI Hal KypCOM, JaTh XapaKTe-
PHUCTHKY yu4eOHHUKA U y4E€OHBIX MOCOOHIA, 03HAKOMHTH CIIyIIATeNIel ¢ 00s3aTeIbHBIM CIICKOM JIU-
TepaTyphl, paccka3aTh 00 IK3aMEHAIMOHHBIX TpeOoBaHUsX. [10100HOE BBEIeHHE TOMOTAET CTY-
JICHTaM TIOJIyYUTh O0IIee MPEICTaBICHUE O IPEAMETEe, OPUCHTUPYET UX Ha CUCTEMaTHYECKYIO pa-
00Ty HaJl KOHCIIEKTaMH U JIUTEPATypOl, 3HAKOMUT C METOAUKON pabOThI Ha/l KypCOM.

O030pHO-TIOBTOPUTEIBHBIC JICKIIMH YUTAIOTCS B KOHIIE pa3zesia WM Kypca, OTPaKaroT BCe
TEOPETUYECKHE MOJIOKEHHSI, COCTABIIAIONINE HAYYHO-TOHATUIHHYIO OCHOBY JaHHOTO pa3zesia UilH
Kypca, HCKIIFoYasi IeTATU3alUI0 1 BTOPOCTEIICHHBIN MaTepHall.

O030pHas JIeKIUs — 3TO CHCTEMaTH3alus 3HaHUK Ha 00Jiee BRICOKOM ypoBHE. B 00630pHO#t
JIEKIIUH CIIEyeT PACCMOTPETh 0CO00 TPY/IHBIE BOIIPOCH K3aMEHAMOHHBIX OMUJIETOB.

[TporpamMma coctapiieHa B cOOTBETCTBUU ¢ DenepallbHBIM TOCYJapCTBEHHBIM 00pa3oBa-
TEIbHBIM CTaHAAPTOM BBICIIETO0 OOpa30BaHUs [0 HAMpPaBICHUIO MOJIrOTOBKM  OakalaBpoOB

08.03.01 CrpouTesibCTBO

IIporpammy cocraBui:
3aB. xadenpoii /A.H. 3aiines/
ACCHUCUTEHT /E.H. Cy3nanbueBa/

[Iporpamma yTBepkaeHa Ha 3acenanuu kadeapsl “lIIpombliuieHHOE U
rpaKIaHCKOE CTPOUTENhCTBO «_28 » _amrycra 2021 r., mpotokoa Ne _1.

3aBenyromuii kadeapoin

JIOIICHT, K. T. H. /A H. 3aines/

PykoBonuTens o6pazoBaTenbHON
POTPaMMBI /A H. 3aiiues/

Ipunoxenue 1
K paboueii mporpamme

MHMUHUCTEPCTBO HAYKH U BBICHIETI'O OBPA3OBAHUA
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POCCHUIICKOH ®EJEPAIINN

denepanbHOE rOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
_ BBICILIEro 00pa3oBaHus
«MOCKOBCKHUH ITOJIMTEXHUYECKNN YHUBEPCUTET»

Hanpagsnenue noarorosku: 08.03.01 CTPOUTEJIbCTBO
OII (mpoduip): «[IpoMbllIIEHHOE U TPAXKIAHCKOE CTPOUTEIHCTBO

®opma 00ydyeHHs: 3a0UHas

Bun npodeccuonanpHoi nesrensHocTH: (B coorBeTcTBrU ¢ DI'OC BO)

Kadenpa: [TpombliuieHHOE U TpaXk1aHCKOE CTPOUTEIHCTBO

P®OH/J ONEHOYHbLIX CPEIACTB

MO JMCHUIIVINHE

BoxocHa0keHue 1 BOIOOTBEACHHUE

Cocrag: 1. [1acriopt oH1a OIIEHOUHBIX CPEICTB
2. OnucaHue OLIEHOYHBIX CPENICTB:

- MOKa3aTelb YPOBHS CHOPMUPOBAHHOCTH KOMITETCHIIHI;
- IepeUYeHb OIIEHOYHBIX CPEJCTB MO TUCIHUILINHE

Cocmasumenu: ooyenm, k.m.n. 3anyee A.H.,

Mockea, 2021
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IMOKA3ATEJb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIMUIA

BoaocHat:xeHHe U BOTOOTBeAEeHHE

DI'OC BO 08.03.01 «CTpourtenbcTBO»

B mporiecce 0CBOEHUS NaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIAEAYIOINE KOMIEeTEeHIMH:

KOMIIETEHIIUN

Hepe'{eﬂb KOMIIOHCHTOB

HNunexc

®opmyIMpOBKa

Texnoaorus
dopmupoBanus
KOMIIeTeHINH

®opma
OLICHOY-
HOro cpe-
crBa*

CreneHu ypoBHeil 0CBOEHUs
KOMIIeTeHIU i

OIIK-8

CriocoOeH OCYIIEeCTBIIATh U
KOHTPOJIHPOBATh TEXHOJIOTHYE-
CKH€ MIPOLIECCHI CTPOUTENBHOTO
[IPOU3BOJICTBA 1 CTPOUTEIHHOM
MHIYCTPHUH C YIETOM TpeOoBa-
HUM IPOU3BOACTBEHHON U 9KO-
lTornyeckoii 6€301MacHOCTH,
IIPUMEHSS] H3BECTHBIC M HOBBIE
TEXHOJIOTHUH B 00JIaCTH CTPOU-
[T€IIbCTBA U CTPOUTENBHON UH-

yCTPHHL

3HATD:
OCHOBHBIE MOJI0)KEHHSI TI0 MIPOCKTH-
[POBaHHMIO M AKCILTyaTaluu 00opyo-
BaHUA WHKCHCPHBIX CUCTEM 3[[3HI/II71,
KOHTPOJHUPOBATH TEXHO-JIOTHICCKHE
MPOIECCH, PUMEHSTh H3BECTHBIC 1
HOBBIC TEXHOJIOTHH B 00JaCTH CTPO-
MTEIECTBA CUCTEM BOJOCHAOKCHUS
1 BOJOOTBEICHHUS

YMeTh:

MCII0JIb30BaTh MPUHIUIIBI 3 Pek-
TUBHOTO pa3MelleHus: 000pyaoBa-
HIS 1 paOOTHI TPyOOTIPOBOIHBIX Ce-
Teil BOJOCHA0KEHUSI U BOJJOOTBEIe-
HI A

BJIAJETh:

METOJJAMH BHEIPCHUS HOBEHIIIETO
000pYIOBaHMS ¥ ¥ HOBEHIIINX DHEP-
rocOeperarnux TEXHOJIOTHI

lexuusi, KypcoBas
[pabota, camocTosI-
TenbHas paboTa,
npakTU4eckue (ce-
MHHAPCKHUE) 3aHs-
Tust

KP, YO

ba30BbIii ypOBEHD:

CB000OHO ITPUMEHSET NOTYYCHHbIE HABBIKU
MPOEKTUPOBAHUH CHCTEM BOAOCHAOKECHUS U
KaHaJIU3aluu

IloBbILIEHHDBIN YPOBEHD:

CBOOOJHO MPUMEHSIET MOJTYyUYSHHbIC HABBIKH
MIPOEKTUPOBAHUH CHCTEM BOJOCHAOKEHHS 1
KaHaJIUM3alUU B Pa3JINYHbIX CUTYALMSIX IIOBbI-
[IIEHHOH CJIOKHOCTH.

OIIK-10

CriocoOeH OCyIIECTBIATh U Op-
raHU30BBIBATH TEXHUYECKYIO
PKCIITyaTalfio, TEXHUIECKOe
oOciTy)kMBaHUE U PEMOHT 00b-
€KTOB CTPOUTEIbCTBA W/UITU
PKMJTMIIIHO-KOMMYHAIILHOTO XO-

3HATD:

- TpeOOBaHUS [0 TEXHHYCCKOU
PKCILTyaTaIuy, TEXHHYECKOMY 00-
CITy>)KHBAHHIO U PEMOHTY CeTell BO-
TOCHAOKEHNS U BOLOOTBEACHUS.
YMeTh:

exmus, KypcoBas
[pabora, camocTos-
resibHast pabora,
MpakTHdeckue (ce-
MUHApCKUE) 3aHA-
Trst

KP, YO

ba3zoBblii ypoBeHb:

CB0OOIHO IIPUMEHSIET HOTYYSHHBIC HABBIKN
[0 OLIEHKE TEXHUUYECKOIO COCTOSHUS CBOICTB
CTPOUTENIBHBIX KOHCTPYKLUUH IIPY IOMOLIU
COOTBETCTBYIONINX IPHOOPOB I HHCTPYMEH-
TOB

IloBbINIEHHBIH YPOBEHDb:
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3siCTBa, IPOBOMUTH TEXHHUYE-
CKHit Ha30p M SKCIEPTH3Y 00B-
CKTOB CTPOUTEIBCTBA

OIIeHUBATh 3((HEKTUBHOCTH PabOTHI
ceTeil BOJOCHA0KEHHS U BOJJOOTBE-
TCHUST

BJIAJIEThH:

HOBCHIIINM TEXHOJOTHSIMH TI0 TIPO-
EKTHPOBAHUIO CETel BOJOCHA0XKe-

HWA 1 BOOOOTBCACHUA

Crioco0eH BOCTIPOM3BOINUTD TTOJTYICHHBIC
BHAHUS [0 OIIEHKE TEXHUYECKOTO COCTOSHUS
CBOMCTB CTPOUTEIbHBIX KOHCTPYKIMI IpU
MOMOIIM COOTBETCTBYIOIMX MPHOOPOB U MH-
CTPYMEHTOB B PA3JIMUHBIX CUTYAIUSIX TIOBBI-
IEHHOM CII0HOCTH.
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HepequL OI€CHOYHbIX CPCACTB 110 TUCHUIIJINHE

«BoxocHa0keHHe M BOIOOTBEICHHUE

[Tpunoxenue 2
K paboueii mporpamMme

Haumenosanue
OC [OLEHOYHOTO cpes- K [IpencraBnenue oueHou-
No o paTKasi XapaKTepUCTHUKA OLIEHOYHOT'O CPEJICTBA Horo cpercrea B DOCH
[IpoayKT caMoCTOATENbHOU PabOTHI CTYACHTA, IPEICTABIISIO-
Pedepar M cOO00H KpaTKoe U3JI0KEHUE B TMICHMEHHOM BHUJIC 10 3a/1aH-
HOM Teme pedepara, rie aBTOp NPUBOJUT IIPUMEPHI ONpeiese- eMbl pepepaToB
! ®) : T

HUS CBOMCTB pa3IM4HbIX KOHCTPYKLUN U OOOCHOBBIBAET MIPHUHSI-
ThbIE UM PELLECHHUS.

YcTHBIHN onpoc, cole-
CelIoBaHue,
(YO)

CpencTBo KOHTpPOJIA, OPraHM30BAaHHOE KaK CrenuaibHas Oecena
Me1arornyeckoro paboTHUKA ¢ 00y4aroIUMCsl Ha TEMbI, CBSI3aH-
HBIC C I/IBYIIaeMOfI HHCHHHHHHOﬁ, N PACCYUTAHHOC HA BBLIACHCHUC
o0beMa 3HaHUM OOyd4arollerocss Mo ONpeIeNICHHOMY pasjedny,
remMe, pobieme U T.11.

Bomnpocs! o
TeMaMm/pa3zenam JUCIH-
TIJTUHBI

KypcoBas padora
(KP)

[TpoaykT camMocTOATEIbHOU pabOThl CTYACHTA, MPEICTaBISIOIIHIA
COOOM H3I0KEHHE B MUCLMEHHOM BHJE 110 3aJaHHON TEME KOH-
TPOJBHOU pabOThI, T/I€ aBTOP pellaeT pa3IuvHbIe 3a7auu 10 TH/I-
[paBIIMKE, BOJJOCHAOKEHHUIO ¥ BOJOOTBEICHHUIO

BapwnaHnTs! 3anannii K Kyp-
coOBOi1 paboTe

*) TemMbl KOHTPOJIBHBIX PaOOT, BOMPOCHI K YCTHOMY OIIPOCY U 3aueTy npuBezeHsl B [Ipunoxenun 4
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CTpyKTYypa M cojiep:KaHue QTUCIHUNIHHbI

«BomocHa0:keHHe U BOJ0OOTBEIEHHE»

no HanpapjaeHuIo moaAroToBku 08.03.01 «CrpoutenbcTBo» (6akanaBp)

Ilpunosicenue 3
K paboueii npozpamme

n/

Paznen

Cemectp

Henens
cemecTpa

Buas! yue6Hoii padoTsl,
BKJII0YAsl CAMOCTOSAITEILHYIO
pPaGoTy CTyIeHTOB,

U TPYA0EMKOCTh B Yacax

Buasl camocTosiTebHOI padoThI

CTyA€HTOB

@DopMBbI aTTECTA-
MU

JI n/c JIab CPC KCP

K.P.

K.IL PTP

Pede-
part

Kp | 2| 3

IlepBblii cemecTp

Tuopasauxa.
OCHOBHASI TEPMUHOJIOTHSA

I'mapocTtarnmueckoe  naBie-
HHE, CHJIa THIPOCTaTHIECKOTO JaB-
JICHUsI, IOTEPH HAIopa, SIIopa r'ul-
POCTAaTHYECKOTO AABJIEHUSI, PACXO,
CKOPOCTH, K03 (QPHUITEHT THIPpaBIIH-
YECKOTO TPEHHUSL.

1.1.I'mapocraTuka

OmnpeneneHue T'HIPOCTATH-
YCCKOro AaBJICHUA U COUHHIIBI €O
n3Mmepenus. Ilonarue o cune ruapo-
CTaTUYECKOTO JaBJICHHS U ITOCTpOe-
HHE 3II0p JaBJIEHHs HA TIIOCKYIO U
KPHBOJIMHEHHYIO IOBEPXHOCTH.

1.2. 'maponmnamuka.

Ilonarus pacxoma, ckopo-
CTH, CMOYEHHOI0 MEepUMETpa, TUi-
PaBJIMYECKOTO paguyca. Y paBHEHUE
Hepa3pBIBHOCTH MoTOKa. IToHsATHE O
JAMWHApHOM U TypOyJIEHTHOM pe-
xumax. Yucno Peitnonbaca. DHep-
TeTUYECKUH CMBICH ypaBHEHUs bep-
HYJUIM Ul PEAJbHOM KHUIKOCTH.
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TloctpoeHne  MMbE30METPHUUECKOMN
JIMHUM U JINHUU TOJIHOM YJEeNbHOMN
sHepruu. OmpexneneHne MOTEPb
HAIopa 10 JJIMHE ¥ HA MECTHBIC CO-
npoTtuBiicHus. OCHOBBI ~pacueTa
TpyOonpoBoaoB. [loHsATHE yneib-
HOTO H OOINEro COMPOTHBICHHUNA
TpyOonposoaa. Hacamku.

Bopnocnabxenue
OCHOBHASI TEPMHHOJIOTHS:

BopocHabxeHre, CHCTEMBI,
HACOCHI, HACOCHBIC CTAHIIMHU, BOJO-
3a00pbl, THUAPABIMYECKUI pacuer,
MOTEPH, CKOPOCTh, HAMOP PaCXol,
OUYHCTHBIC COOPY)KCHHS, BOJIOHA-
MopHast OalHs, apMaTypa, Hapyx-
Hasl BOJOIPOBOIHAS CCTh.

2.1.BonocHad:xeHue rOpoao0B.

CucteMbl  BOAOCHAOXKEHUs
ropona. Hopmer BogonorpeGneHus.
PacuerHble pacxoabl U CBOOOIHEIC
Hanopel. VICTOYHUKH BOIOCHaOXe-
Hus. Bomo3aGopHble W BOZONOIB-
EMHBIE COOPYIKCHHUSL.

CucTeMbl TTOJJa9d U pacrpe-
neneHust BoAwl. HapyxHas Bomo-
MpOBOAHAs CeTh. ApmaTypa Ha
cetr. OCHOBHBIE 3JICMEHTBI, CXEMBI,
TpYOBI M COOPY>KEHHSI Ha BOJIOIIPO-
BOAHOM  ceTH. BonoHamnopHsle
OarHu, HacOCHbIC cTaHIUU. OCHOB-
HBIC HOPMATHBEI U MIPaBHJIA TPOCK-
THPOBAHUS BOAOMPOBOJHON CETH.

CaoiicTBa Boabl M TpeOoBa-
HUs, OpeIbsABIsIEMblE K €€ Kade-
ctBy. TexHonorudeckue CXeMbl
OYMCTKH ¥ 00€33apaXNBaHUs MUTh-
€BOH BOJBL.

37



OCHOBHBIE METO/IBI YKCIICPHMEHTAIBHBIX
UCCIIE/IOBAHNH CBOICTB JIEPEBSHHBIX CTPOH-
TEJIbHBIX KOHCTPYKLIUH.

Texuuka 6€30MaCHOCTH TIpu IPOBEACHUN
06CﬂeﬂOBaHl/lﬂ TEXHUYECKOI'0O COCTOSTHHUS
CTPOUTEIbHBIX KOHCprKI.IPIfI.

®opma aTTeCTALNI

3AYET

Hroro 4acoB 1o JqUCHUILINHE

92
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Ilpunoswcenue 4
K paboueii npozpamme

KoHTpPoJIb NPOMEKYTOUYHBIX H HTOTOBBIX 3HAHUIA CTyJIeHTa
6-if cemecTp

Bomnpocsl k TecTOBOMY onpocy

JI1st TeKyIero KOHTPOJIsl YCIIEBAEMOCTH, MPOMEXYTOYHOM aTTeCTallid 10 UTOraM U3y-
YeHHs] TUCLUIUIMHBI UCIIOJIb30BaH TECTOBBI KOHTPOJIb, MO3BOJSIOUINI CTY/IEHTaM OLEHUTh
YPOBEHb CBOUX 3HAHUU H IMOJYYUTh JOMYCK K CAadye UTOTOBOTO 3aueTa Mo Kypcy (B ciydae
70% npaBUIIBHBIX OTBETOB). Te€CTOBBIN KOHTPOJIb MPEACTABISIET COOON HAOOP CaMbIX BaXKHBIX
BOIIPOCOB TI0 BOJIOCHA0KEHHIO, BOJOOTBEICHUIO I OCHOBAM TUPaBIUKH. TeCTOBBIN KOHTPOIh
paspabotan npodeccopamu kadenper «l uapaBaukay MAMU OscsaaukoBsiM B. M. u Ca-
mych O.P., umeer Peructpammonnoe csuaerenbctBo No28692 ot 05.03r. OI'VIT HTL «Mn-
dbopmpeructp» denepanbHOro IeMo3UTapus MEKTPOHHBIX W3aHuil. Ha kaxabliit Borpoc nume-
€TCSl HECKOJIbKO BapUAHTOB OTBETA, U3 KOTOPBIX OAWH U TOJIBKO OJMH SIBJISICTCS MPABUIIbHBIM.
Jl11s 0TBEeTa Ha BOMPOC HEOOXOAUMO HAMPOTHUB OJHOTO U3 BAPUAHTOB IOCTABUTH T'allOUKY.

TecTOBBII KOHTPOJIb

OnHa aTMocdepa COCTaBIIALT:
1 111Ia

1 100000 I1a

11000IIa

[IMOTHOCTE CONEHOH MOPCKOH BOIBI COCTABIIACT:
30 kr/v’

1130 xr/™d

1 1030 kr/m°

3aKOH IUTaBaHHUA Tell OBLUT OTKPBIT APXHMEIOM B:
[13 B OO H.3.

[115 B H.A.

[119 B H.A.

Onna atMocdepa COOTBETCTBYET BRICOTE BOOAHOTO cTomba —H, M:
(1M

110 M

1100 m

KosddmmenT kuHeMaTHdecKoii BA3KocTH B cucTeMe CH m3MepAeTcs B:
ITa

2
1 M=/c
2
M/c
KosbduumeHT BA3KOCTH BOIbI B QH3HYECKOIN CHCTEME €IHHHI] H3MEDASTCS B!
O 1 1Is

1 0.1 II3
] 0.011I3

39



BsiskocTh 6eTOHHOTO pacTBOpa
[Jbonbine omudsi
[IMenbiie omndb

Uncno PEMTHOJIB/ICA mmeeT PasMEPHOCTE:
O M2

O™

[J Ge3pasMepHOe

OOBeMHBII pacxoa BoOsl B peke Bonra paseH:
Olem/e

mp! KMo/ xe)if
MM/ 4

VpaeHenue bepHyIUTH OJ14 HaeanbHOIl (HEBA3KOIMH) KUOKOCTH UMEET BH/:
Re=vdp/u

Cpgz; +p; ervr‘zlfz==pgz2 +p, +pvf /2
1Q=vS

Harmop xunkoctu-H uMeeT pasMepHOCTb:
M

2
M
[] 6e3pasmepeH

[uapaBmHYecKuii yKIOH- 1| HMEET pa3sMEpHOCTD:
(1M

[] OespasmepeH

[]c¢

KosddumueHT cCOMpOTHRICHNA IIPH TaAMHHAPHOM TEUSHHH KHIKOCTH B TPyOax OMpeneaeTca Mo ¢hopMyIIe:
2 =0.31/Re%25

Or=0.11(A /d+68/Re)*%
[ =64/Re

KoaddumueHT conpoTHRISHIA- . IPH TeYeHHH B TpyOe HMEeT pa3MEPHOCTD:
[]6e3pa3mepeH

M
ITa

BenmnuuHa —v B ypaBHEHHH bepHYIUTH HMEEST pa3sMEPHOCT:
(M

n MO
1 M/c
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Koadduuuent pacxoaa -p B hopmyie 00bEMHOIO pacXo/ia KHIKOCTH,BEITEKArOIIel 13 OTBEPCTHA HMEeT Pa3MEPHOCTS:
OIlac

O r/(emc)
[ 6e3pazmepeH

Boma u3 Bogozabopa(mpueM BOIbI H3 TIOBEPXHOCTHOI'O HCTOYHHKA)IOCTYIIAET:
[1B HaCOCHYH CTAHI[HI BTOPOTO ITOAbeMa

[1B HaCOCHYH CTAHIHIO IIEPBOTO ITOAbeMa

[] B OYHCTHEIE COOPYKEHHA

1B ¢misTp

[1B Hapy:KHYK BOOOIPOBOTHYIO CETh.

Bona 13 pexu mocTymnaeT B:
[1Bomo3a0opHble CKBAKHHEI

T opH30HTaNbHBIE BOL03a00pPEI
[1PycnmoBoit mwin Geperopoii Bomo3adopsl
[JHacoCHY10 CTAHITHIO TIEPBOTO MIOJbeMa

BOBI[}-'].[IHI:IE BaHTY3bI OJIA BRIIIYCKA BO3OYXA H3 Hﬂp}-‘}KHOI‘i BOHOHPOBOHHOﬁ CCTH YCTaHABIIHBAIOTCA:
[ Ha moHH:KEHHBIX YHacTKax CeTH

[1Bo371¢ moskapHBIX THAPAHTOB
[JHa pe3KHX IMOBOPOTAX CETH

[] Ha MOBBINIEHHBIX YUaCTKaX CETH
[JHa BBOOAX B 3MaHHE

BITMITITE HAMMEHOBAHIE BOJO3ABOPHOI'O COOPYKEHITA, VCTAHABIIMBAEMOI O HA BEPET'Y BOJTOEMA TTIPH
CJIIEOVYIOUIMX ITAPAMETPAX:

I'myGuna peku-BOJIEE 10M; ycTOMUMBEIE TPYHTH B OCHOBAHHH Oepera;

KpYTHI¢ Oepera; aMIUIHTyda Konedanua ypoeHeil Boas! B Bogoeme-bOJIEE 6M; neoBEIe YCIOBHA HOPMATBHBIE
1.6eperoeoit Bogo3abop;

2 pyciogoii Bogo3abop;

3.KOBIIL.

e

BITMITMTE HAITMEHOBAHHIE TPYBOIIPOBO/IA, nmooaroIero
BOJY B OaK BOJOHAIIOPHOI OaIlTHH ropoa;

1 .moparine-oTBO IAIIHI;

2. TIOJarIIHIT;

3 HaIlOpPHEIH.

BITHMIIMTE HAIIMEHOBAHIE COOPYRKEHIA, cnenyromero

3@ OYHCTHBIMH COOPYKEHHAMH 10 00pa00TKe MUTHEBOMH BOJBI B CHCTEME
BOJOCHa0KeHHA ropoja ¢ MOBEPXHOCTHBIM HCTOUHHKOM:

1.HacocHaA cTaHIMA IEPBOTO MIOOBEMA;

2.pe3epByap YHCTOH BOIEI ;

3.BOOOHAMIOPHAA OaIIHA;

4 HacoCHadA CTaHIUA BTOPOTO MOIbEMA.
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Ocanok H3 BEPTHKAIBHOTO BOJOIPOBOJHOTO OTCTOHHHKA YIAIAESTCA |
[1Yepes MEHTPAIbHYIO TPYOy

[1Yepes OTBOOHOI IOTOK

[1Yepes wioByro TpyOy mod AeficTBHEM I'HAPOCTaTHYECKOTO HAllopa
[1Yepes WioByrO TPYOy(IIPHHYIUTEIBHO)

BITHMIITMTE HASBAHIHE METOJA OUYIICTKI nuTheBOi BOOBI .
[IPH KOTOPOM ITOCIENOBATENBHO IPHMEHATCA CIIEAYIOIIHE COOPYKEHIA:

CMecHTeNnb, KaMepa XJI0nbe0oOpa3oBaHuA, OTCTOMHHK
1.dpunpTparms;

2.0CBETIICHHE;

3.00e33apaKHUBaHUE;

4.00ecCcONINBAHHE.

ITpu IpaBIIEHOM cOOITFOIEHHH TIPHHITUIA OTCTAHBAHUA B OTCTOMHIKAX CKOPOCTh OCAKISHHA B3BeCH —W
[ BobIne CKOPOCTH JIBIDKEHUA KUIKOCTH —V TI0 OTCTOHHUKY

[OMeHbIIe CKOPOCTH ABIGKEHHA KUIKOCTH- VIO OTCHOHHHKY

[0 DTH CKOPOCTH PaBHBI

B cucteMe BomocHaOkeHHA TOPO/Ia ¢ MOA3EMHBIM HCTOYHHKOM OTCYTCTBYIOT:
[1HacocHasA cTaHIHA MEPBOTO MOAbeMa

[JHacocHas cTaHIHA BTOPOTO TOAbeMa

[1BomoHamopHasA OariH:A

[JOYHCTHBIE COOPYKEHHA

ITapautenbHaA cxeMa KaHATH3AIHH Topoaa IPHMeHASTCA:
[1ITpu monoroM penbede MecTHOCTH

[1IIpu pe3koM YKIOHE MECTHOCTH K peKe

ITpu IwIockoM peibede

BITHIIIHNTE HA3BAHIE COOPYJKEHIA ,roe mpoucXOOUT OKHUCIIEHHE
OpraHUYecKUX COSOUHEHHIT B CTOYHOI :KUIKOCTH HA CTAHIIUH OYHCTKH C

MOMOIIBH AKTHBHOIO M B MIPHUCYTCTBHHA KHUCIOPOA:
1.a3pOTEHK;

2 . BTOPHYHBII OTCTOMHHK;

3.METaHTEHK

O0be33apaKHBaHie CTOYHBIX BOJ IIEPE HX BBITYCKOM B BOJOEM OCYIIECTBIASTCA:
[ Bo BTOpHYHOM OTCTOMHHKE

[1B KOHTAKTHOM pe3epByape

[1B MeTaHTeHKE

1B cenTuke
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ITnoBsIe TUIOIMAOKH HeOOXOTHMBI I
[100e3poKHBaHHA ITecKa
[1OYHCTKH CTOYHBIX BO
[100e3B0OKHBaHHA HIIA.

Bomnpocsl 1u1s caMonpoBepKu

HJ’IH IIOATOTOBKHU K caa4e 3a4ycTa 110 KprOBOﬁ pa60Te CTyACHTaM Ipcajiara€Trcsa OTBETUTHh

Ha BOIIPOCHI IJIsd CAaMOIIPOBEPKU:

B KaKHX ClIy4dasdX IPOCKTHUPYCTCA TYIIHMKOBAA CXEMa BOI[OCH8.6}K€HI/I$I 3JaHusA C HHUXK-

HEW pa3BOJKOM;

MOYEMY BOJIOMEPHBIH y3eJ IPOSKTUPYETCsl ¢ 00BOIHOM JIMHUEH;

MaTepuaj BBOJIOB, MUHIMAJIbHAS TITyOWHA 3a]I0)KESHHS BBOJIOB, PacUCTHAS JIJIHHA,
MaTepHuall BHYTPEHHEH CETH BOJAOCHA0KCHUS;

pacIioyio’keHNe MaruCTpain, CTOSKOB;

MeCTa ¥ TUI BOJI03AIIOPHON apMaTyphI;

1eJIb THAPABIMYECKOTO PacyeTa;

croco0 BBIOOpa TUIIA BOJAOMEPA;

MaTepuaa BHYTPCHHEH CUCTEMbI KaHATTU3AIINH;

YCTPOMCTBA ISl IPOYUCTKU M BEHTHIISIIUH CETH,

MaTepHas BBITYCKOB M MECTa UX PACIIOIOKCHHUS;

MOHATHUS] CKOPOCTH CAMOOYHUIIICHHUS U HATIOJTHCHUS;

-MaTepuall JBOPOBOM CETH, IMPaBUIIA €€ TIPOCKTUPOBAHUS;

- Ollpe/ieTIeHHe OTMETOK JIOTKOB TPYO, ClIOCOObI coeTMHEHUs TPYO B KOJOIaxX J1BO-

pOBOI1 CETH.
TeMbl CEeMUHAPCKUX 3aHATHH
Ne Ne 3a-
[Inan 3aHATHSA, OCHOBHOE COJIEpKAHUE
TEMBI | HATHS
Mertozap! HCCIENOBaHUI CTPOUTENIBHBIX KOHCTPYKLMHA. PacueTHble cuTyaiuy,
1. YUUTBIBaEMBIE IIPU PACUETaX CTPOUTENIBHBIX KOHCTPYKLMH, IIOHATHS O MPEEIb-
HBIX COCTOSIHUSIX CTPOUTENIBHBIX OOBEKTOB.
5 [IpenBapurenpHble 00CIEOBaHUS, OLIEHKA TEXHUYECKOTO COCTOSIHUS CTPOUTEIb-
HBIX KOHCTPYKIIMI MPY MIPEABAPUTETHHOM 00CIEI0BAaHNH.
Buipi paboT o onpeneneHnio reoMeTpUYeCcKUX apaMeTpoB CTPOUTENTLHBIX KOH-
3. crpykuuii. O6mepHbIe paboThl. CoBpeMeHHbIE PUOOPBI 1 HHCTPYMEHTHI, TpUMe-
HsleMble ITpy 00MepHBIX paboTax. M3mepenus nporu6oB u aehopMariiii.
4 [TprunMHBl BOZHUKHOBEHHSI TPELMH B CTPOUTENBHBIX KOHCTPYKIMAX. CriocoObI
' HaOJTI0IeHNS 3 TPELLMHAMHU, IPUOOPBI KOHTPOJIS TPEIIMHOOOPA30BAHMS.
OcHOBHBIE THITBI IPHOOPOB U YCTPONUCTB, MPHUMEHSIEMBIX IPU ONPEIENICHUH ITPOY-
5 HOCTH OeToHa. MeTouKu onpeAeeHus] MPOYHOCTH OETOHA TPU TTOMOIIM MO-
' notka dusnens u sranonHoro Mosiotka Kamkaposa. [Ipubops! u ycrpoiicTsa uist
onpe/ieNIeHHs MPOYHOCTH OETOHA U METOJJUKHU MPOBEICHUSI MCTIBITAaHUH.
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6. VY IbTpa3ByKOBOM METO/1 ONpeIeSIeH s IPOYHOCTH OE€TOHA, MPUOOPHI JUIS YABTpa-
3BYKOBOT'O UCCJIEIOBAHMSL.
CriocoObI OTpe/IeNieHNsT TOJIIIMHBI 3aIlIUTHOTO CJI0s1 OETOHA B JKEJIe300€TOHHBIX
7. KOHCTPYKIHSAX, UCTIOJIb3YeMble PUOOPDI, UX XapaKTEPUCTHKH U 00JIaCTh IPHU-Me-
HCHUSL.
TpeboBanus kK OTOOPY 0Opa3LOB IS MPOBEICHUS JIAOOPATOPHBIX MCIIBITAHHIA.
8. WHCTpyMeHT, TPUMEHSIEMBIH [Tl BBIMJIMBAHKS M BEIOYPUBAHUS 00pa3IioB, TPe-
OOBaHWs, IPEABSBIIEMBIC K 00pa3iiam.
9 Onpenenenue TEXHUYECKOTO COCTOSIHUSI KAMEHHBIX KOHCTPYKIIUH [0 BHELTHUM
' HPU3HAKAM.
10 OCHOBHBIE TIPHOOPHI VTS ONPEICIICHHS] IPOYHOCTH KAMEHHBIX KOHCTPYKITHIA, MX
' XapPaKTEPUCTHKH.
1 OcobenHocTH 00CIe10BaHNs CTATBbHBIX TOKPBITUM, KOJIOHH U CBSA3EH 110 KOJIOH-
' HaM, MOJIKPAHOBBIX U MPOYMX CTATBHBIX KOHCTPYKIIUH.
12 OOcnenoBaHre CBapHBIX, 3aKJICMOYHBIX M OOJTOBBIX COEMUHEHMH. MeToauka
' orpezeneHus 1eeKToB B CBAPHBIX IIIBAX.
OnpeneneHue TEIIO3aNMTHBIX KA4eCTB OrPaXKIAFOIINX KOHCTPYKIIHH, OTIpeee-
13. HHE BJII&XHOCTHOTO COCTOSIHHSI M BO3YXOIPOHUIIAEMOCTH OTPAXKIAFOIINX KOH-
CTPYKLIHIA.
1 OCHOBHBIC CBOKMCTBA, IIPEUMYIIICCTBA M HEIOCTATKU JPEBECUHBI KaK CTPOUTEITb-
' HOTIO MaTepuaa.
15. Onpenenenue nporu6oB u aedopmariuii 3JIeMEHTOB IEPEBSIHHBIX KOHCTPYKIIUH,
16 MeToauku MUKPOCKOIIMYECKOTO HCCIIEOBaHHs 0Opa3loB MOPayKEHHOH ApeBe-
' CHHBI B CIIELATU3UPOBAHHBIX TA00PaTOPHSIX.
17 @DakTOpkI, BIMSIONINEC HA CBOWCTBA M MPOYHOCTHBIC XAPAKTEPUCTUKH JICPEBSH-
' HBIX KOHCTPYKIHIA.
18 TexHrka 0€30MaCHOCTH MPH TIPOBEICHUN 00CIICIOBAHMS TEXHUIECKOTO CO-CTOSI-
' HUSI CTPOUTENHHBIX KOHCTPYKITHIA.

KOHTPOHLHLIC BOIIPOCHI M 3aJaHUA IJIA IPOBECIACHUSA l'lpOMe)KyTO"IHOﬁ aTTeCTAallMH

(3auer)

Ne
Tekct Bompoca
n/n
OcHoBHbBIE TPeOOBaHUS HOPMATUBHOM JIOKYMEHTALIUH, PErJIaMeHTUPYIOIINE TpeOOBaHuUS K
1. | npoBeneHUIO SKCIIEPUMEHTANIBHBIX UCCIeI0BaHUI. MeToabl UCCIIeIOBaHUN CTPOUTETBHBIX
KOHCTPYKIIHH.
5 PacueTrHble cuTyanuy, yauTbIBa€MbIE P PACUE€TaX CTPOUTEIBHBIX KOHCTPYKIUI, TOHATHUS
O MpeeTbHBIX COCTOSIHUSIX CTPOUTENbHBIX O0BEKTOB.
[IpenBapuTensHble 00CIETOBAHMS, OLIEHKA TEXHUYECKOTO COCTOSIHUS CTPOUTENIBHBIX KOH-
3. | cTpyKuuil mpu mpenBapuTenbHOM oOcienoBaHud. OpHEHTHPOBOYHAS OLEHKA MPOYHOCTH
OETOHHBIX KOHCTPYKIIH.
4 BinsiHne TepmMopaauanMoOHHOTO peXuMma IMOMENIEHUH M XUMHUYECKOM arpecCHMBHOCTH

Cp€abl HA CTPOUTCIIBHBIC KOHCTPYKIIUU.
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Buapl paboT mo omnpeneneHuo TeOMETPUUYECKUX MapaMeTpoB, MPOTHO0B U AchopMaIIHii

5. | ctpouTenbHbIX KOHCTPYKIHM. COBpeMeHHBbIE TPUOOPBI U HHCTPYMEHTBI, TPUMEHAEMbIE IPU
0OMepHBIX paboTax.

6 Metonpl onpenencHusl OTKIOHEHWM OT BEPTUKAIM M TOPU3OHTAIN CTPOUTEIIBHBIX KOH-

" | crpykumit. [IpesesibHO HOMYCTUMBIE IPOTHObI CTPOUTEIBHBIX KOHCTPYKIIHA.
7 [TpuunHbl BO3HUKHOBEHHS TpeurH. CriocoObl HAOIIOACHHS 3a TPELUIMHAMU, TPHOOPHI KOH-
TPOJISL TPELIMHOOOPa30BaHMUS.
8. OCHOBHBIE METO/1bI KOHTPOJISI IPOYHOCTH OETOHA: YIbTPa3ByKOBOM, IIIACTHYECKOM aedop-
Malliy, OTPbIB, CKaJIbIBaHUE pedpa U OTPHIB CO CKAJILIBAHUEM.
9. OcHOBHbIE TUIIBI TPUOOPOB U YCTPOUCTB, IPUMEHAEMBIX NP ONPEAEICHUN IPOYHOCTH Oe-
TOHA.
10 MeTtoauku orpeesieHusl IPOYHOCTH OETOHA PY MOMOIIH MOJIOTKa PU3ENs U 3TAIOHHOTO
" | monorka Kamkaposa.

1 DneKTpoHHbIE PHOOPHI I OIpeesIeH s IPOYHOCTH OeToHa - MonoTok Imuara, ckie-
" | poMeTp, MX OCHOBHBIE XaPAKTEPUCTHKH.

12 [TpuGopsl U MeTOABI JUIsl ONpEAeNeHHs IPOYHOCTH O€TOHA M OETOHHBIX KOHCTPYKIMH Yilb-
" | Tpa3BYKOBBIM METO/IOM, MX OCHOBHBIE XaPAKTEPUCTHKHU U 00J1aCTh UCIIOIb30BAHUS.

13 [TpuGops! Asst OnpeaesieH s TONIIMHBI 3aIIUTHOTO CJI0s1 OETOHA, X XapaKTEePUCTHKH U 00-
" | macTe npuMeHeHus.

TpeboBanust k 0TOOpy 00pa3LoOB JUIsl MPOBEAEHUS JIAOOPATOPHBIX HUCHBbITAaHUN. MHCTpY-
14. | meHT, npUMEHSEMBIi 1151 BHIIMJIMBAHMS M BEIOypUBaHUs 00pa31ioB. MeTOANKH HCTIBITaHUS
00pasIos.
15. | Onpenenenue TEXHUYECKOTO COCTOSTHUSI KAMEHHBIX KOHCTPYKIIMI 110 BHEIIIHUM IIPU3HAKAM.
16 MeTop! onpeneneHns MPOYHOCTH KaMEHHBIX KOHCTPYKIHA 0€3 UX pa3pylIeHUs B HATYp-
" | HBIX YCIIOBHSIX.

17 JleekTbl U MOBpeXJIEHHs CTaJbHBIX KOHCTPYKIMI. MeTobl onpeaesneHust reoMeTpuye-
" | CKHMX XapaKTEePUCTUK CTAIbHBIX KOHCTPYKIIMMA, UX CEYEHHUM, CBAPHBIX ILIBOB.

18 OCHOBHBIE MTOBPEXIEHUS MMOJIKPAHOBBIX KOHCTPYKIMHA M KPaHOBBIX penbcoB. TpeGoBaHus
" | pu 06CIIEN0BaHIHU MTOJKPAHOBBIX KOHCTPYKIIMH M KPAHOBBIX PEIbCOB.

19, TexHn4YecKoe COCTOSIHUE CTAIbHBIX KOHCTPYKIIMH, MOPAXKEHHBIX KOPPO3UEH, BUIBI KOPPO-
3uM. MeTobpl ONIPeeNICHNs CTEIIEHH ITOBPEXKACHUS KOPPO3HEN METAITIOKOHCTPYKIIAM.
OO6cnenoBaHne CBapHBIX, 3aKJIEMOYHBIX U OOJITOBBIX COeIMHEHNH. MeToInKa onpeaeneHus

20. | nedexToB B CBAapHBIX IIBaX, IPUOOPHI U 00OPYAOBAaHUE, HCIIOJIb3YEMOE Ul ONpeleIeHus
neEeKTOoB.

21 OcHOBHbIE NTOKa3aTeNIM KauyecTBa CTaIM, ONpeAesieMble TPU JIAOOPATOPHBIX UCIBITAHUSAX,

" | MeToMKY OnpeieTIeHH .
99 Meroavky onpenesneHns TEMI03alUTHRIX Ka4eCTB, BIIAYXHOCTHOTO COCTOSIHUSL M BO3IyXO-
" | IpPOHMIIAEMOCTH OTPAKIAIONIMX KOHCTPYKIIHHA.
23, OcoOeHHOCTH JIpeBECUHBI, KaK CTPOUTENILHOTO MaTepHaja, OCHOBHbBIE CBOMCTBA, PEHMY-
LIECTBA U HEAOCTATKU APEBECUHBI KAK CTPOUTEIBLHOTO MaTepHala.
24 OCHOBHBIE IPU3HAKH, XapaKTEPU3YIOIINE TEXHUUECKOE COCTOSHUE AEPEBIHHBIX KOHCTPYK-
" | umii.

o5 Onpenenenre nporu0oB U AeGopMalyii IEMEHTOB JE€PEBSIHHBIX KOHCTPYKIIMN, Mpeesb-
" | HBIE IPOTUOBI U KX BEJIUYMHBL.

26 MeToauKl MUKPOCKOITMYECKOT0 MCCIeI0BaHus 00pa3loB MOPaKEHHOH JAPEBECUHBI B CIIe-

MUAJTU3UPOBAHHBIX na6opaTopI/mx.
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217.

MeTtob! onpe/iesieHrs MPOYHOCTHBIX XapaKTEPUCTUK TPEBECUHBI.

@DaxTophl, BIUSIONIME HA CBOMCTBA M MPOYHOCTHHIE XAPAKTEPUCTUKU JEPEBSIHHBIX KOH-

28. .
CTPYKLHIA.
29 TexHuka 6€30I1aCHOCTH MPH MPOBEICHUN 00CIICIOBAHUS TEXHUYECKOTO COCTOSIHUSI CTPOU-
" | TEABHBIX KOHCTPYKIIHUIA.
30. | PabGora Ha BbicoTe. PaboThI O 00CIIeI0BaHNIO (YHAAMEHTOB U MOA3EMHBIX KOHCTPYKIUH.
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