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1. Ilean ocBoOeHMsI AN CHMIIJIMHbI

[Iporpamma pa3paboraHa ¢ yuyeToM TpeOOBaHUI K 0053aTE€IbHOMY COJEPKAHHIO YPOBHS
noAroToBku OakanaBpoB 1o HampasieHuto 08.03.01 «CtpoutenscTBo» € ydeToM TpeOoBaHUN
®denepanbubix O0pazoBatenbHbIX CTaHIAPTOB TPETHETO TOKOJICHHS, a TaKK€ PETrHOHAIBHOU
cneuu(UKH M HayYHO-HCCIIEJOBATEICKUM MpeanouTeHusM kadeapsl «lIpomblimnenHoe u

TpaXXAaHCKOC CTPOUTCIILCTBO».
He.]'[ﬂMI/I N3Yy4YCHUSA JAHHOM AMCHMILIUHBI IBJISIOTCH:

- IIOATrOTOBKA CTYACHTOB K ACATCIBHOCTH B COOTBCTCTBHUU C KBaHH(bHKaHHOHHOﬁ Xa-

pPaKTEepUCTUKOM OakayiaBpa mpoQuIs;

- OBJIaACHUC OCHOBHBLIMHU NPUHOUIIAMH W 3aKOHAMU T'HJAPABJIMKU, IIpaBUJIaMU IIPOCKTU-
poBaHUs, SKCIUTyaTallu CUCTCM BOI[OCH3_6)K€HI/I$I U BOOOOTBCACHUA 3I[aHPII>'I 1 OCHOBaMH

UX pacyera;

- O3HAKOMJICHHE C TPEOOBaHUSIMHU HCIOJIH30BAHUS HOBEHIITNX CTPOUTEIHHBIX MaTepHa-
JIOB ¥ 000pyI0BaHMs, pabOTON COOPYKEHUH CUCTEM BOIOCHAOKEHUS U BOJAOOTBEIACHUS
TOJIOB, MEPCIEKTUBHBIM Pa3BUTHEM JKOJOTHYECKH 3(PPEKTUBHBIX OUYHUCTHBIX COOpPYXKE-

HUM.

OTH UeAM TOCTUTalOTCs MPH BBINOJHEHUHU psiia TpeOOBaHUI K YpOBHIO OCBOCHHUS COAEP-

XKaHUA Kypca.
CTyaeHT AOJKEH NOJyYUTh 3HAHUS:

- 10 TuApaBiIMKe, 00 OXpaHe OKpYXarolled Cpelbl, IpaJoCTPOUTENILCTBY, SHEProcoe-
PEKEHHIO, - [0 3aKOHAM, B KOTOPBIX PENIAMEHTUPYIOTCS TPeOOBaHUS K MPOKIAJIKE WH-
KEHEPHBIX KOMMYHHUKALIUA U COOPYKEHUH B IIpeesIax rOPOACKON 3aCTPOUKH, IIPOMBILII-
JICHHBIX IIJIOUIAJIOK, OOECIEYHBAIOIIUX COXPAHHOCTh M JOJTOBEYHOCTh CTPOHMTEIBHBIX

KOHCTPYKIHU;

- I1I0 OCHOBHBIM HaIlpaBJICHUAM H ICPCIICKTHBAM Pa3BUTUA CUCTEM BOI[OCHa6>KeHI/I$I, BO-
AOOTBCACHUA TOpPOJOB, 3JICMCHTAM J3TUX CUCTEM, CXCMaM, COBPCMCHHOMY 060py11013a-

HHUIO, METOJIaM UX MPOEKTUPOBAHUS.
CTyIeHT JOJIKEH UMETh TIPE/ICTABIICHUS

- 0 pa60Te OYHCTHBIX COOpy}KeHI/Iﬁ N OTACJIBHBIX IMPOHECCax Mo OYUCTKE CTOYHBIX BOO U

YTUIn3anuu OCaKoOB.



- TMpHOOpecTH HaBBIKM NMPUMEHEHHs] TUIIOBBIX PEUICHHM, METOIUK MPOECKTUPOBAHUS U
pacdera CUCTEM BOJOCHAOKEHUS U BOJOOTBEACHUS 3IaHHM, HCIIOIH30BAHMS COBPEMEH-

HOTo 000pYIOBaHHUS, METOJIOB MOHTaXa U MPOKJIAJKA KOMMYHHUKAIIUH.
2. Mecro nucuumiiuHbl B cTpykrype OOII 6akanaBpuara

HMucnunmuaa «BomocHaO)keHHE M BOJIOOTBEACHUE» BXOAUT B Oy0oKk b.1 ocHOBHOU 00pa-
30BaTeJIBHOfI HpOFpaMMBI. OHa JIOTUYECCKHU U coz[epncaTeano B3anMOCBs3aHa CO CJ'IGIIYIOH_[I/IMI/I

aucuurinHaMu U npaktukamu OINIT.
- DKOHOMHKA;
- IIpaBoBenenue.
- Maremaruka;
- HudopmannoHHbIe TEXHOIOTHH,
- Teopernueckas MexaHuKa;
- HWmxenepHas rpaduka;
- XHUMHS;
- ®Duzsuka;
- KoJorus;
- -TI'eonesus;
- T'eonorus;
- OCHOBBI apXUTEKTYPbI U CTPOUTEIBHBIX KOHCTPYKIUH.
- B/
- CrpoutenbHble MaTEpHUAbI,
- Texunonoruueckue Npouecchl B CTPOUTEIHCTBE;
- Tennora3zocHa0XeHUE ¥ BEHTUIISLIHS.

3HaHUs, YCBOCHHBIE NIPU U3y4eHUU Kypca «BonocHabxeHre u BOAOOTBEICHHE C OCHOBaAaMH
TUAPABINKNY, OYIyT UCHOIb30BaHbl CTYEHTAMH MPU BHIIOJHEHUH TUILUIOMHOTO MPOEKTUPOBa-
HUSI, HaNIpUMep, pa3pabOTKH CTPOWIeHIIaHa OOBEKTa CTPOUTENbCTBA. [IpH M3yueHHH AWCIH-
IUIMHBI « TE€XHONOrUsl CTPOUTEIBHOTO MTPOU3BOJCTBA» U T.JA. CTYJEHTBI CMOTYT IIPUMEHUTH 3HA-
HUs, NTOJIyYEHHBIE B XOJ/I€ U3YUYEHHUs JaHHOM AMCIMIUIMHBI, HEMOCPEICTBEHHO B CBOEH MPOEKT-

HOM M POU3BOJCTBEHHON paboTe Mpu HEOOXOAUMOCTH MPOESKTUPOBAHHUSI, CTPOUTEIHLCTBA U JKC-



IUTyaTallMi OYUCTHBIX COOPYKEHUHU, BOJ03a00pOB, HACOCHBIX CTaHIINI, MHKEHEPHBIX pe3epBya-

POB pa3IMYHOTO Ha3HAYECHHUS, MIPH MPOKIIATKE CEeTel 1 KOMMYHHUKalLUi, pa3paboTke HOBBIX MPO-

TPCCCUBHBIX MAaTCPHUAJIOB IJId prGOHpOBOHOB CHUCTEM BOI[OCH&G)KCHI/UI 1 BOAOOTBCACHUA 31a-

HUW ¥ TOPOJIOB.

3. IlepedeHb IVIAaHUPYEMBIX Pe3yJbTATOB 00y4YeHUs M0 IMCHUIINHE (MOIY-
JII0), COOTHECEHHbIE ¢ MVIAHUPYEMBbIMH Pe3yJIbTaTAMH 0CBOEHHsI 00pa30Ba-
TeJbHOU NMPOrPaMMBbl.

B pesynbpTaTe ocBOEHMs AUCHUILIMHBI (MOAYJIA) Y oOydaronuxcs (Gpopmu-
PYIOTCSI CIIEAYIONTNE KOMIIETEHIIUN U JOJDKHBI ObITh TOCTUTHYTHI CIIEAYIOIINE pe-
3yJbTaThl 00yUYeHHS KakK dTan (OpMHUPOBAHUS COOTBETCTBYIOIINX KOMITETECHITUH:

B pe3yJsbTaTte ocBoeHus
Kon xomme- o0pa3oBaTteabHoil mpo- | IlepeveHs MIaHNpPYyeMBbIX Pe3yJIbTATOB 00yUEHHSA
TeHUHHU rpamMMmbl 00y4Jarouiuiicsi MO JUCIHUILINHE
J0JI2KeH 00/1a1aTh
OIIK-8 CriocoOeH OCyIIeCTBIISATh U | 3HATH:
KOHTPOJINPOBATH TEXHOJIO- OCHOBHBIE TIOJIOXKEHHS [0 TTPOEKTUPOBAHUIO U
TUYECKUE TMPOLECCHI CTPO- AKCIDTyaTaIu 000pyIOBaHUS HHKCHEPHBIX
UTEIBHOTO MPOU3BOACTBA CUCTEM 3JIaHUH, KOHTPOJIUPOBATH TEXHO-
Y CTPOUTEIHHON MHITY- JIOTUYECKHE MPOIECCH], MPUMEHSTH N3BECTHHIE
CTpuH ¢ y4éToM TpeboBa- Y HOBBIC TEXHOJIOTHH B 00JaCTH CTPOUTEIIh-
HUH POU3BOJICTBEHHON 1 CTBa CHCTEM BOJIOCHA0XKEHUS ¥ BOJOOTBEIC-
JKOJIOTHIECKO# Oe3ormmac- HUSA
HOCTH, IPUMEHSIS H3BECT- | YMETh:
HBIE ¥ HOBBIE TEXHOJIOTHH e lcronb30BaTh NPUHIHITEI 3PPEKTUBHOTO
B 0011aCTH CTPOUTENLCTBA pa3MelieHus 000pyJ0BaHus U pabOThI TPY-
U CTPOUTEIHHOU HHITY- OOIMPOBOIHEBIX ceTEeH BOAOCHAOKECHHSI M BO-
CTpUH JIOOTBEICHUS
BJIA/IETH:
e MeTonamMu BHEAPECHHUS HOBEUIIIETO 000pY-
JIOBaHUS U ¥ HOBEHININX dHEprocOeperaro-
X TEXHOJIOTUHI
OIIK-10 Crioco0eH OCYIIECTBIISITh U | 3HATD:
OpTraHU30BHIBATH TEXHUYE- - TpeOOBaHMS [0 TEXHUYECKOW DKCIUTyaTa-
CKYIO 9KCIUTyaTaluIo, TeX- WU, TEXHHYECKOMY OOCITY’)KHUBaHUIO U PEMOH-
HUYECKOE 00CITy’)KHBaHUE U Ty ceTell BOJOCHAOKEHUS U BOJOOTBEICHMSI.
PEMOHT OOBEKTOB CTPOH- yMeThb:
TEJIHCTBA W/WITN JKUIUIITHO- ® OIcHUBATH AP EKTUBHOCTH PabOTHI CeTeit
KOMMYHaJIBHOTO X035~ BOJIOCHA0XEHUS M BOJOOTBEICHHUS
CTBa, MPOBOJNTH TEXHUYE- | BJIAETh:
CKHI HaA30p U DKCHEPTU3Y ® HOBEUIIIMM TEXHOJOTHUSAMHU MO MPOEKTUPO-
00BEKTOB CTPOUTENBCTBA BaHUIO CeTel BOJIOCHA0KEHHS U BOJIOOTBE-
JICHIIS




Takum 06pa3om, B pe3ynbTaTe OCBOCHUS AUCIMIUINHBI KaXKABIH 00yJaronUiCs TODKEH
3HATB!

- OCHOBHBIE TIOJIOXKEHHUS CTATUKH U AUHAMHUKH KHUIKOCTH, COCTABIISIONIUX OCHOBY pac-

YeTa '’UAPOTEXHUYECKUX CHCTEM, WH)XEHEPHBIX CETEH U COOPY KEHHIA;

- TPUHIMIBI pabOTHl HACOCHOTO 000PYAOBAHMS;

- KJIaccu(UKaIIio TPYHTOB;

- HOBBIE CTPOUTEIIbHBIE MATEPUAJIbl, UCTIOJIb3YEMbIE MTPU MTPOCKTUPOBAHUH U MTPOKIAIKE
ceTel BOJOCHA0KEHUS U BOJOOTBEICHUS B KUJIBIX 3IaHHUSIX U TOPOIAX;

- TICPCICKTUBLI pa3BUTHUA ceTent BO,Z[OCHa6)KeHI/IH 1 BOAOOTBCACHUA TOPOIOB,

- OCHOBBI MPOEKTHUPOBAHUS U KOHCTPYHUPOBAHHS CETEH BOJOCHAOKEHHUS W BOJOOTBEIE-
HUS 3JaHHIL;

- paboTy BO103a00pHBIX COOPYKEHHM, HACOCHBIX U OYMCTHBIX CTAHIUII;
- COBpPEMEHHOE 000pYI0BaHHE 3IaHUN U COOPYKCHHIA,

- COLOHAJIBHBIC ACIICKThI U IIPaBOBBIC AKTHI, BJIMAIOIHNE HAa pallMOHAJIBHOC HCIIOJb30Ba-
HHUC BOJHBIX, SHCPICTUICCKUX PECYPCOB U 3KOJIOTHIO.

- pOJIb U 3HAYCHHE CHCTEM BOJIOCHAOKCHHS M BOJOOTBECHUS TOPOJIOB;
- XapaKTEepUCTHKY UCTOYHUKOB BOJOCHAOKEHUS;

- CBOMCTBa BOJbI U Tpe6OBaHI/I$I, MNPEABABIACMEBIC K €€ Ka4YCCTBY, TCXHOJOTUYCCKUC
CX€MBI OYHNCTKH U 06633apa)KI/IBaHI/ISI MMUTHEBOM BOJBI; TPOLECCCHI U allllapaThbl;

- TUAPABIMYECKUH pacdyeT BHYTPEHHErO0 BOJOIPOBOJA; YCTPOMCTBO M KOHCTPYKIIMIO
BHYTpPEHHEN CUCTEMBbI KaHATU3alllH;

- MeCTa yCTaHOBKH YCTPOMCTBA Ul IIPOYUCTKH M BEHTWIALIMYA KaHAJIW3ALMOHHOW CETH;
YCTPOHUCTBO BHYTPEHHUX BOJOCTOKOB;

- YCTPOWCTBO JBOPOBOM KaHAIM3AIMOHHOW CETH; OMpeIesieHne OTMETOK JIOTKOB TPyO U
MOCTPOCHHE MPOPUIIS;

- YCTpOMCTBO BOJOCHAa0XEHHUSI M BOJOOTBEIEHHUS Ha CTPOMIUIOIIAAKAX, KOMILIEKCHOE
pelIeHre YKOJIOTHUECKUX TPeOOBaHUH 10 3aIUTe OKPY>KAIOLIeH MPUPOJHOM Cpe/Ibl.

CTyneHThl, M3ydaroine JaHHYIO TUCITUTUTUHY TOJDKHBI YMETh:
- ONpEeAeATh BEJIMUUHY THIPOCTATUUECKOTO IaBJICHUS THIPOCTATUYECKOTO JaBJICHUS;

- CTPOMTH BIIOPBI THAPOCTATUUECKOTO JABICHUA U ONPEAEIATh CUILY THAPOCTATUYECKO-
IO JIaBJICHUSI Ha KPUBOJIMHEHHYIO IOBEPXHOCTD;

- OOBSICHUTBH YpaBHEHHUE ITOCTOSIHCTBA PACX0/a;
- OOBSICHUTB SHEPreTHUYECKHI CMBICH ypaBHeHUs bepHyy;

- OMpeeNATh MOTepU HAlopa Ha TPEHHE IO JJIMHE TPyOONPOBOAa U HA MECTHBIE COIPO-
TUBIICHUS;

- BBIIOJIHUTH THAPABINYECKUI pacdeT TpyOOIpOBO/IOB;
- aHAJTM3UPOBATH MapaMeTphl pabOThI LEHTPOOEKHOTO HACOCA;
- CHHUMATh IOKa3aHUs BOJJOMEPOB, MAHOMETPOB M JPYTHX H3MEPHUTEIBHBIX TPHOOPOB;

- BBI6I/IpaTB TUIIOBBIC PCHICHUSA CUCTCM BO,[[OCH&G)KCHI/ISI 1 BOJOOTBCACHUA B 3JaHUAX,



- BbIOMpaTh BUJ U MeCTa JJIsl IPOCKTUPOBAHUS BO103a00pOB I MpHeMa MOBEPXHOCT-
HBIX U MOJ3EMHBIX BOJI;

- OmpeaenaTh 00beM 0aKka BOJIOHAIIOPHOM OaIHu;

- TPOU3BOIUTH THAPABIMYCCKUI pacyer ceTeil BOJOCHAOXKEHUS M BOJIOOTBEICHHUS 37a-
HUS;

- CTpOUTH NPOGUITH TBOPOBOM CETH BOJOOTBEICHUS 3aHUS;

- OOBSACHUTH CYLTHOCTh OMOJOTMYECKON OYUCTKU CTOYHBIX BOJ;

- TPOEKTHPOBATh HAPYIKHBIC CETH BOJOCHA0KECHUS U BOJOOTBEICHUSI.
CryeHT JOJKEH OBJIAJIETh

- COBpPEMEHHBIMU METOJaMU THJIPABIUYECKUX PACUETOB;

- paboToii COBPEMEHHOI'0 M3MEPUTEIHLHOTO 00OPYIOBaHUS M CITOCOOAMH €Tro dKCIUTya-
Taluu:

- COBPEMEHHBIMH METOAAMHU IPOEKTHPOBAHUS U pacueTa CHCTEM O0OOpYyAOBaHMS 37a-
HUU, COOPYKEHUM, U FOPOJIOB.

4. CTpyKTypa U coJep:kaHHe Kypca
JluciumivHa u3ydaeTcsi Ha TPETheM Kypce MmAToro cemectpa. O0Imas TpyI10eMKOCTh JHC-

LIUTUIMHBI COCTaBJISIET 3 3a4eTHhIE eNMHUIBI WK 108 4yacoB, B TOM 4YHCIe CaMOCTOATENIbHAs pa-
0ora cTyneHToB — 54 yaca.

. AyIUTOpHBIX 3aHITUN 54 4acoB, B TOM YHCIIE:
- JIeKIuH - 18 gaca;
- MPaKTHYECKUX W CEMHHAPCKHUX 3aHATHM - 18 yacos;
- 11abopaTopHbIX paboT — 18 yacos.

KonnuecTBo 4acoB mo TemaM coaepkaHus Kypca npuBeneHsl B [Ipunoxenun 1.

BBenenue

Ponb 1 3HaueHHE TUAPABIMKU U CUCTEM BOJOCHAOXKEHHSI UM BOJOOTBEIECHUS B rOpoAax U
HaceJICHHBIX MecTaX. Bomoxo3siicTBeHHBbIE KOMIUIEKCH. KpaTkuii uctopuueckuit 0030p u mep-
CIEKTHUBHI pa3BUTHUs cucteM B Poccun. ConuanbHble aclieKThl M MPABOBHIE aKThl, BIUSIONINE Ha
pa3BUTHE CHUCTEM BOJOCHAOXKEHHsI, paIliOHATHHOE HWCIOJIb30BaHHUE BOJHBIX, DHEPTETUYECKUX
PECYPCOB U HKOJIOTHIO.

Tema 1. I'uopasnuxa.

OcHOBHasi TePMHHOJIOTH

FI/II[pOCTaTI/I‘{eCKOG AaBJICHUC, CUJIa THAPOCTATUYCCKOI'0 JaBJICHHA, IIOTCPU HAIIOPA, SITIH0Pa

TUAPOCTATUYECKOTO IABICHUS, PACX0/l, CKOPOCTh, KO3 (PUIIMEHT THIPABINYECKOTO TPEHHUS.



1.1.I'mapocraTtuka

Ornpenenenne THAPOCTATHUECKOTO JaBICHUS U eAUHUIBI ero u3Mepenus. [lonsatue o cuie
TUAPOCTATUYECKOTO JABJICHUS U MOCTPOCHHUE SIIOP JIAaBJICHUS HA IUIOCKYIO U KPUBOJIMHEHHYIO
MOBEPXHOCTH.

1.2. I'uapoauHamMmuka

[TonsTus pacxoja, CKOPOCTH, CMOUYEHHOI'O MEPUMETPA, THAPABINYECKOTO paauyca. Y pas-
HEHHME HEpa3pbIBHOCTH MOTOKA. [loHATHE O JaMUHApHOM M TypOYJEHTHOM pexumax. Ymcio
PeitHonbaca. DHepreTHYecKuil CMbICH ypaBHeHUsT bepHyium st peanbHol xuakoctu. [loctpo-
€HHUE TbE30METPUUECKON JIMHUM WU JIMHUW TOJHOW YyAENbHON sHepruu. OmnpenereHue noTepb
Haropa no JJIMHE U Ha MCCTHLIC COIIPOTUBJICHHA. OCHOBBI pacacTta pr6OHpOBOI[0B. ITonsarue

YZEIBHOTO U O0IIIEeTo CONMPOTHBIEHUH TpyOonpoBoaa. Hacanku.

Jlns 3aKperuieHus], TOMyYeHHBIX 3HAHUH 10 pa3/iesiaM THAPABINKH CTYACHTaM Ipezara-
€TCsl BBIIOJIHNUTH KOHTPOJBHYIO paboTy, COCTOSIIYIO U3 IBYX 3aJad, U OTBETHTh Ha KOHTPOJIb-
HbIE BOIIPOCHL. BapuaHTsl 3a1a4 BeIOUparoTces no tabdmimuue 4.1 [6].

BapuaHTBI KOHTPOJILHOH PadoTHI

Taonuma 4.1

nociuenHss nudpa mudpa cryaeHTa Ne 3apaun
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3amaua Ne 1.
Onpenenut MaHOMETPUUECKOE J1aBlIEHUE B TpyOompoBoje A, eciiu BbICOTa CToJI0a PTYTH MO
nbe3omMeTpy 4, =25 cm. LlenTp TpyOOnpoBoaa pacnonoxeH Ha A, = 40 ¢y HUXKE JTUHUM pasjie-

Ja Mexay BoJod u pryTbto (puc. l). IlmoTHOCTM PTYTM M BOABI paBHBI COOTBETCTBEHHO

Ke Ke
ppm =13600?, P, =1000?

hi




3amaua Ne 2.
K 3akpbiToMy 6aiioHy nojBefeHsl 2 TpyOKH ¢ PTYThIO, ONPEIEIUTh BHICOTY CTOI0A PTY-
TH B 3aKPBITOI CBEpXy TpyOKH /,, €ciii B OTKpBITOH TpyOKe Bbicota A, =10cm (puc. 2), eciu

IUIOTHOCTb PTYTH paBHa O, = 13600K—23, Pumn =10°Ia, p, = 20x[la naBneHue Ha CBOOOI-
M

HOM MOBEPXHOCTH.

Puc. 2

3amaua Ne 3.
Onpenenuth CUITy AaBICHHS, [ICHTP JaBICHUS W TIOCTPOUTH JIIOPY NABJICHUS ISl IPSIMOYTOJIb-
HOM BEPTUKAJIBHON CTEHKH (puc. 3) MpHu CIAEAYIOMMX TaHHBIX: TIyOnHa Boabl H = 3m, mmpuHa

Ke
CTE€HKH 6 = 4M , INIOTHOCTh BOABL o =1000——.
M
/
Puc. 3
3agaua Ne 4.

Omnpenenuts cuily AaBICHHUS HA IUIOCKUI MPSAMOYTOJILHBINA IIUT U LEHTp JAaBieHus. [ myouna Bo-
Ibl cieBa  h, = 3 .m, cupaBa h, = 1,2 m. lllupuna 3atBopa ¢ = 4 m (puc. 4), eciu IIOTHOCTh

Ke
3

Boasl o =1000
M



Puc. 4

3agaya Ne S.
Onpenenuts cuily JaBIECHUS XKUAKOCTH HAa KPUBOJMHENHYIO NOBEPXHOCTb AB, NMpeAcTaBiIsio-
IIyI0 cO0O0 YacTh KPyroBOM IMJIMHIPUYECKOHN OBEpXHOCTH (puc. 5), ecnu H=6m, a = 60°

K
IIMPUHA IOBEPXHOCTU 6 = /(0 M, IIIOTHOCTH BOABI P, =1000—.
M

_ A B D

— o
— R

Puc. 5

3amaua Ne 6.

[To Tpy6GonpoBony u3 cranbHbeiX Tpyo (A = 0,01 mm) muamerpom d = 200 mm M navuHOU [ =
3
1600 m nepexauuBaetcst Q = 352 =35.10° 2L Hegtu. Kunemarnueckuit ko3dduuuent Bs3-
c c
2 2

cMm a4 M
=2,6-10"* — . OnpenenuTh MOTEPIO HATIOPA O JUTMHE TPYOO-
c

KOCTH He(TH paBeH v = 2,6
c

MpoOBO/JIA.

3amauya Ne 7.
2 2

o 0,01-107* M—J npotekaeT B konudectse Q = 0,012 m*/c B

C C

Boga npu t =10°C (v =0,01

TOPU3OHTAILHON TpyOe cocTosme u3 2x TpyO (puc. 6), BHyTpeHHss TpyOa umeeT auameTp d =
0, 1 m, HapyxHast D = 0,2 M. OnpenennuTs pekuM ABHKEHHUS.

£

Puc. 6
10



3amaua Ne 8.
[Tokazanue ctpyitHoro Bomomepa i = 200 mm. dAuamerp Tpyost D = 500 mm, tuameTp Topiio-
BUHBI d =150 mm, ko3pdureHT pacxona Bogomepa 4 = (,86. Onpenaenuts pacxo Boasl O

(puc. 7).

1 [
il |
AR O v S
oVl — - |0
I —
Puc. 7
3amaua Ne 9,

Hcteuenne Boapl n3 0aka MPOUCXOIUT MO cUCTeMe TpyO (pHc. §) mepeMeHHOro cedeHus,
npeHeOperasi CONPOTUBJIEHUSIMU ONPENENIUTh CKOPOCTh UCTEUEHUS V,, pacxol QU CKOPOCTU Ha
yJacTKax. HaHno: Harmop H=1m, TJTOIIAU CEYEHUI
o, =10cm’, 0, = 40cm’ 0, =30cm*, 0, =10cm’.

14 ~— 1

A

o, 4
0 Y _ _ _ _ 0
W4

—~_/ —+"

W, ws 4

Puc. 8

3amaua Ne 10.
Onpenenuth TOMyCTUMYIO BBICOTY YCTAaHOBKH OCH LIEHTPOOEKHOTO Hacoca (puc. 9) Haa ypoB-
HEM BOJBI B KOJIOAIE TPH CICAYIOMINX JaHHBIX: BaKyyMMETPHUUYECKas BBICOTA BCACBHIBAHUS
Hacoca h,, = 4,8 m (IO KaTajory HacocoB), AUAaMeTp BcachiBawouiel Tpyosl d = 200 mm, ee

3
mmiHa [ = 16 m, mojaya Hacoca O = 48 —48.107 2.
c c

Ha BcaceiBaromem Tpy00orpoBo/ie UMEIOTCS MECTHBIE COITPOTHBIICHUS: CETKA C 0OpaTHBIM
KJIarTaHOM U ToBopoT Ha 90°. CymmapHsiii koddduimeHT mecTHbIX conpoTtuienuii 10. lepo-

XOBaTOCTh TPyO mpuHATH paBHOM A = 0,1 mm. Kunematnueckuit KodphUIUEHT BA3KOCTH pa-

2
CM

2
~0,01-10* 2
C C

BeH v = 0,01

11



Puc. 9

3agmaua Ne 11.
Onpenenuth HAMmop B Hayaye MOCIEAOBATEIBHO COCTUHEHHOTO TPYyOOIPOBOAA COCTOS-
IIero U3 JByX ydacTkoB (puc.10), nmmHa nepsoro pasHa /; = 50m, Broporo yuactka [/, =100m
, auamerpsl d; =50mm;d, =200mm . KoapduuueHTsl rugpaBIndyeckoro TpeHUsI paBHbI COOT-

3

BercTBeHHO A, = 0,025 u A, = 0,02. Pacxon B Tpy6onposoae Q =5-10" M [Tee3omeTpHue-
c

CKas BBICOTA B KOHIIE BTOPOI'O Y4aCTKa paBHA P2y,
rg

Puc. 10

3agaya Ne 12.
B Tene kxene300€TOHHON IIOTHHBI MPOSKTUPYETCS BOJOCIYCK B BHJE TPYOBI JUIMHOH [ = 5 m

(puc. 11). Hanop Hax BomocIyckoM IpU CBOOOJAHOM HCTEUYEHUU paBeH [, = 6,5 m. PazHOCTb

OTMETOK YPOBHEH BOJbI B BEPXHEM U HIKHEM Obedax miotunsl H, = 15 m. CkopocTs moaxona
3

M M
BOZbI K moTuHe v, = 0,40 —. Ompenenuts auaMeTp Bojocmycka d, ecnu pacxonq Q =12—

C C
Kpome Toro, ycraHoBUTH: Kakoil OynmeT pacxom () uepe3 BOJOCIYCK, €CIH YPOBEHb HIDKHETO
oneda mogHUMeTCs Ha 10 m.

AVA [\
/

Yo Hil- -

B X H2

Puc. 11

3amaua Ne 13.
12



B 6ak, pa3nencHHBIN Ha ABE CEKIIMHU MEPErOPOIKON ¢ oTBepcTHEM (puc. 12) ¢ OCTpoi KPOMKOH,
3

M o
noctymnaer Boja B koaudyectBe Q = 0,05— . U3 kaxaoil cekiuu Boja BHITEKAET Yepe3 IUIHH-
c

JIpUYEeCKUi HacaloK. JlmameTprl d OTBEpPCTHS B IEPETOPOJIKE M HacaloK paBHBI 50 mm. Onpene-
JUTH Pacxoj] BOJbI Yepe3 Kax bl HaCcaJoK.

/_// - 7/_/2 o

d "

——

Puc. 12

3apaua Ne 14.
N3 oTkpBITOrO pe3epByapa depes JTOHHOE OTBEPCTHE C OCTPHIMH KpoMKamu (puc. 13) BeITekaeT
BOJIa MIPH BBICOTE €€ HaJ IIEHTPOM oTBepcTust H=3 m. OnpenenuTb, KaKuM J0KHO ObITh M30bI-
TOYHOE J]aBJICHUE p, B Oake, YTOOBI pacXoj BOJbI YEPE3 OTBEPCTUE TOTO 7K€ Pa3Mepa YBEIUUUTh

K2
B J1Ba pasa. [ImoTHOCTE BOJBI p = 1000—3.
M

Po

Puc. 13

13
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10.

11

12.
13,

14.
15.

16.

18.

19

20.

21

24.
25.

26.

27
28.

29.
30.

31.

32.
33.

Hepe‘leﬂb KOHTPOJIBHBIX BOIIPOCOB IO TEME «l“unpaBmea» AJId CAaMOITIPOBEPKH

Uro HasbiBaeTes KOIQOHUIMEHTOM 0GBEMHOTO CHKATHS KHIKOCTH?

Yro Ha3piBaeTca K03 GUIUEHTOM TEMIIEPATYPHOI0 PaCIIMPEHHS HKHUIAKOCTH?

Uro HA3KIBACTCS BA3KOCTHIO XKUAKOCTH? B 4eM COCTOHT 3aKoH BA3KOTO Tpenus Hetorona?

B ueM NpHHIMNHANEHAS PA3HALA MEXKTY CHJIAMH BHYTPEHHETO TPEHHS B KUIKOCTH H CHIIAMH
TPEHHS TIPH OTHOCHTEILHOM IIePEMEIeHIH TBEPBIX Te?

VKaxuTe CBOHCTBA MIEaNbHOM KUIKOCTH?

KakoBa CBsI3b MEXTy THHAMHYECKHM H KHHEMaTHIECKAM K03 pUITHEHTAMHE BA3KOCTU?
KakoBbI CBOIMCTBA I'MIPOCTATHIECKOTO JIABIEHHS? '

Uto Takoe IOBEPXHOCTh PABHOTO NABICHAS M Kakopa ee (opma HpH abCOMOTHOM IOKOS
JHIKOCTH, B CIIy4ae JBIKEHHS COCYJa ¢ YCKOPEHHEM MO TOPH3OHTAIBHOH IJIOCKOCTH C
YCKOPEHHEM, TIPH BPalllEHHH COCY/1a BOKPYT BEpPTUKATEHOH ocH?

KakoBbI COOTHOIIEHUS MKy a0COMIOTHEIM JaBICHHEM, H3OBITOUHBIM H BAKYyMOM?

UTo Takoe JMHHS TOKa, TPyOKa TOKA M 3IeMeHTapHas CTpyHKa?

O6®AcHATE TeoMeTpHYecKHil W (M3MYECKHil  CMBICT  IMOHATHH:  TEONE3UHCCKMM,
MBE30METPHUECKH H THAPABIMYeCK il YKIOHBI?

Ot KaKyX XapakTepHCTHK MOTOKA 3aBHCHT PEXHM TEUCHHS JKHIKOCTH ?

B yeM oTiMuHe TYpOYJIEHTHOTO TEYEHUS OT JaMHHAPHOT0?

[TosicHuTe HUIHIECKHIT CMBICT H TPAKTHYECKOE 3HAUEHHE KPHTCPHA Peitnomnpaca.

H306pasuTe 3Mmopy CKOPOCTH B IIHIMHIPAYECKOM TPYOOIPOBOJE IpH J{AMHHAPHOM JIBHKEHHH
sumxocTH. KakoBo COOTHOIIEHHE MEXLY CpEe/IHeH H MaKCHMATLHOH CKOPOCTAMH?

OT KaKdX MapaMeTpoB MOTOKA 3aBHCAT IOTEPH HA TPEHHE MO UIMHE IpH JIaMHHAPHOM
JIBHKEHUH KHIKOCTH?

Wzo6pasure SIIOPY CKOPOCTH B LHIMHIPAYECKOM Tpy6onpoBose TpH TypOyIEHTHOM
JBMOKEHHH KUIKOCTH, KaKoBO COOTHOIIEHHE MEXY CPEIHEH 1 MaKCHMAaJIbHOM CKOPOCTAMH?
O6bsicHATE TIOHATHS T'MIpaBiIHdeck "Tiafkue” H "mepoxoBatsie” MOBEpXHOCTH. MoxeT
OIHA W Ta e TpyGa GbiTh "THApaBIMdecKH Tajkoi” H "THApaBIMYecKH mepoxoparoi"? B
KakoM cirydae?

. OT Kakux (JaKTOpOB 3aBUCHT KOI(HIMEHT IMIPABIHIECKOr0 TPEHHS IpPH TypOyJIEHTHOM

TeYEeHHH, U 110 KakuM (popMyliaM ero MOxKHO OTIpE/IENHATL?
Kakue conpoTuBIEHHS HAa3bIBAIOTCA MECTHBIMH?

. Tlo xaxoit hopMyJie ONpeaeNsrOTCs IOTEPH, BRI3BAHHBIC MECTHRIMU CONMPOTHBIEHUAMHA?
22.

23.

Kak onpe/ie/IuTh OTEPH HATIOPA [PH BHE3AMHOM PacITHpeHUH TpyGonporoja?

IIEaK OMPEICTHTE MOTEPH HAIOPA IIPH BHE3AIHOM Cy)KeHHH TPyGoIpoBoa?
Kax ONPEIETUTE NOTEPH HANOpa NPH [OCTENICHHOM PaclIMpeHHH Tpy6GoIpoBoa?
aK OMPENEIATH OTEPH HATOPa [IPH NOCTENECHHOM CY)XXEeHHH TPyGompoBoga?

Kak cB H
s S3aHbI MEKIY foﬁou K03()DHIMEHTHI CONPOTHRIICHHUS, CXaTHs, CKOPOCTH H pacxoma?
OACHHTE (PH3HIECKHI CMEICIT STUX KOI((PHIHEHTOR? .

Kaku
- 5] 'I'pyﬁOHpOBO,EII:I Ha3bIBAKOTCH KOPOTKHMH H NJIHHHBIMH, IIPOCTBIMH H CIIOKHBIMHA?
3I0KMTE METOAMKY pEINeHHS TpeX THIIOBBIX 3aj1ay
TpybonpoBoa.
K
K:.KK:)):Z; OCOgCHHOCTH pacuera prﬁOHpOBOL[OB C ITapajlieJIbHbIM COEIHHEHHEM JTMHUM?
0COOEHHOCTH pacyera TpyOGOIPOBOIOB € MOC/EI0BATENBHEIM COEIHHCHHEM JTHHHIT?

pacdeTa MpOCTOr0 KOPOTKOroO

Yro Ha3bBaeTca I
PAMBIM M HENPSAMBIM THIPABIHYECKHM YAApOM?
M? Uto Has 5
TH/IPABJIHYECKOTO yaapa? - SRR gk

ETO TaKoe CKOPOCTh paclpOCTPAHCHHMS yAapHOH BOMHEI? OT KaKHX BEJHUHH OHA 3aBHCHT?
aK MOKHO YMEHBUIHTE WU [IPEIOTBPATHTh YIAPHOE MOBBIIIEHHE TaBlIeHUs?

14



Tema 2.Bogocuad:xkenue

OcHOBHas1 TEPMHUHOJIOTHS:

BonocHaGxxeHne, CUCTEMbl, HACOCHI, HACOCHBIE CTAHIIUU, BOM03a0O0PHI, THIPABIMYECKUN
pacuer, HoTepH, CKOPOCTb, HATIOP PACXOJI, OUUCTHBIE COOPYKEHHUSI, BOJIOHATIOpHAsI OalIHs, apMa-
Typa, Hapy>KHas BOAOIPOBOHAS CETh.

2.1. BogocHa0:xeHue ropoaoB

Cucrembl BojmocHaOxeHUs ropoja. Hopmbl BogomoTpeOnenus. PacueTHble pacxombl U
cBOOOTHBIE Hanophl. MicTounnku BogocHaOkeHus. Bogo3abopHbie M1 BOJOTIOIEEMHBIE COOPYIKE-

HU.

CucreMbl ojjauM U pacrpenenacHus Boasl. HapykHast BononpoBoaHas ceTb. ApmaTypa Ha
cetd. OCHOBHBIEC 3JIEMEHTBI, CXEMbI, TPYOBl U COOPY’KEHHUSI Ha BOJOMPOBOAHOM ceTu. BomoHa-
HOpHbIE OallHK, HacOCHbIE CTaHIUMU. OCHOBHBIE HOPMATHBBI U MpaBWJIa IPOEKTUPOBAHUS BOJIO-

MIPOBOJHOM CETH.

CBOﬁCTBa BOIObI U Tpe6OBaHI/IH, HpGI[’bSIBJISIGMLIe K €€ Ka‘IeCTBy. TGXHOJIOFI/I‘-ICCKI/IG CXEMBI
OUHUCTKHU U 066333.pa)1(I/IBaHI/IH HI/ITBGBOP'I BOJHbI.
Tema 3. BonooTBenenune

3.1. Di1eMeHThI HAPYKHOI CHCTEMbI KAHAJIU3ALMHU

Cuctemsl BogooTBeaeHus ropoaa. Hopmel Bogoorsenenus. Knaccugpukanus CTOUHBIX BOJ.

Cxema BOOOOTBCACHHUA IrOpoJia 1 €€ 3JICMCHTHI.

HapyxHble kaHanu3anuoHHble ceTH. OCHOBHbBIE 3JIEMEHTBI, CXEMBI, TPYObI U COOPYKEHHS
Ha ceTd. OCHOBHbBIE HOPMATUBBI U MPaBUJIA POCKTUPOBAHUS BOJOOTBOISIINX CETEH.

3.1. OuncTKAa CTOYHLIX BOJ

COCTaB, CBOfICTBa )41 YCHOBI/DI CHyCKa CTOYHBIX BOJ B BOIOCMBEI. MGTOI[IJI OYHUCTKU CTOYHBIX
BoJ. TexHonorndeckrue cxema rmojIHOM OMOJOTHYECKOW OYMCTKUA CTOYHBIX BOJ. Ilporieccs u amn-
napaThbl, UCIIOJIb3yEMBbIC JJII OYMCTKH CTOYHBIX BoJ. OOpaboTka m yTuinu3anus ocaakoB. O6e3-
3apaxMBaHUE U COPOC CTOKOB B OTKPHITHIC BOJIOEMBI
Tema 4. CanuTapHO-TeXHHYECKOe 000py/A0BaHUeE 3IaAHMIL..

4.1. CucteMa BHYTPEHHEr0 BOJIONIPOBOIA

Haznauenue u TpeOoBaHUS K BHyTpEHHEMY BOJONPOBOY. CHCTEMBI U CXEMbI BHYTPEHHE-
ro BOJONPOBOAA. YCTPOMCTBO OCHOBHBIX 3JIEMEHTOB. Pa3MellleHHe OTAEIBHBIX 3JIEMEHTOB U
YCTAaHOBOK B 3[IaHUAX. YBsI3Ka MOHTa)XXa U TPACCUPOBKU KOMMYHHMKALHUKA CO CTPOUTEIbHBIMU

KOHCTPYKUHUSAMU U APYTUMHU HHXKEHEPHBIMH CHUCTeMaMH B 3AaHuAX. Pa3paboTka AeTamupoBou-
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HBIX YEpPTEeKEH Y3JI0B CHCTEM. | MApaBIMYECKUN pacydeT BOAOMPOBOJHBIX CETEH W 000pym0Ba-
HUA.

4.2. BHyTpeHHSS KAHAJM3AUMS KUJIBIX U 001IeCTBEHHBIX 31aHU I

TpeGoBanusi K CHUCTEME BOJIOOTBEACHHS 3/1aHUS. Y CTPOMCTBO OCHOBHBIX JJICMEHTOB
BHYTPEHHEH CHCTEMBI BOJOOTBEIACHMs. [IpUEMHUKH CTOYHBIX BOX, MX OCHOBHBIE BHMJBI, yCTa-
HOBKA U IIPUCOEIUHEHUE K BOAOOTBOMAIICH CETU. Y CTPOUCTBA [yl POYMUCTKU CeTH. BeHnTuiis-
111 BOJOOTBOAALIEH ceTH. Brimycku cetu u3 3qaHus. BHyTpenHue Bogoctoku. OCHOBHbBIE 3Ji€-
MEHTBI U CXEMBI BOJJOCTOKOB.

4.3. /IBopoBasi BOJ0OTBOAAAIIAS CeTh

[Ipumensiemble MaTepuaabl U CMOTPOBBIE KoJoALBI. OnpeneneHue OTMETOK JIOTKOB TPYO.
[MocTpoenue npoduiis ABOPOBOM CETH.
Tema 5. BogocHa0keHre U BOJ0OTBeleHHEe CTPOMILIOIIAA0K M OTAEJbHO CTOSIIIMX 31aHUI

M KOTTeIKei.

Bopocna0xeHne u BOJOOTBEACHUE CTPOMILIONIANOK, U KOTTemkeil. KoMiuiekcHoe pertre-
HHUE SKOJIOTHYECKHX TPeOOBAHUH IO 3aAIIUTE OKPY’KAIOMIEH MPUPOIHON Cpelbl U BOJOEMOB OT
3arpsi3HEHUI CTOYHBIMU BOJAMHU.

Tema 6. KypcoBoe npoekTupoBanme.

[Iporpammoii  mpeayCMOTPEHO BBIOJHEHHWE KypcoBOHM paboThl mo Teme «CaHHUTapHO-
TEXHUYECKOe 00opyaoBaHue XUibIX 31aHuil [5]. KypcoBas paGora BKIIOYAET MOSICHUTEIBHYIO
3aIllUCKy, Tpaduueckyto 4acTh. [loscHUTENbHAs 3amucKa 10JKHA COAEP)KaTh ONMCAHUE 3aaHUs
U MCXOJHbIE JIaHHbIE, 0OOCHOBAHHE U aHAJIU3 NPUHATBHIX TEXHUYECKUX pEIIECHUI, 000CHOBaHHE

CHCTEM, pacueThl M CBEJCHUS M0 BEIOOPY 000pyI0BaHHUS.

B coctraB paboThl BXOAUT pa3pabOTKa CHCTEMBI XO3SIHICTBEHHO-TIMTHEBOI'O BOJOMPOBOJA,
ONMCAaHUE YCTPOWCTBA U KOHCTPYKIHMH BBOJIOB, YCTPOMCTBA BHYTPEHHEW BOAOMPOBOIHON CETH,
MaTepuaia TpyO, rUApaBINYECKU pacyeT CUCTEMBI. Y CTPOMCTBO U KOHCTPYKIUSI CUCTEMBI BO-

NOOTBeeHH 31aHus1. Marepuan TpyO. Y cTpoiicTBa Ui MPOYUCTKU M BEHTUIIALIUU CETH.

I'paduueckas yacTh pabOTHl BKIIOYAET: pa3pabOTKy I'eHIUIAHA y4YacTKa, IUIaHbl TUIIOBOTO
3Taka W TOJBaja, aKCOHOMETPUYECKHE CXEMBI BOJOCHAOKEHHSI W BOJOOTBEACHHSA, TNPOPHIb

JBOPOBOM CeTH KaHaIM3aIMH, pa3pe3 M0 KaHATU3alMOHHOMY CTOSIKY.

JleBsiTh BapuaHTOB KYPCOBBIX paboT [5] BBEIOMpAIOTCS COTNIacHO MHQPY CTYACHTA O Tab-
nuue 4.2. BapuaHTsl 331aHuil Ha KypcoByro pabory «CaHHTapHO-TEXHHYECKOE 000pyHOBaHHE

3JTaHUID TIPEACTABICHBI HUXKE.
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BapuaHTsl 3a1aHnii Ha KYpcoOBYIO padoTy

«CaHuTapHo-TeXHHYeCKOe 000PY/A0BaHME 3TAHMIT»

Tabnuua 4.2

Ilpeanocnenuss uudpa mu

pa CTyJeHTa

3

4

5

6

7

8

10

Homep BapuaHTa njiasa T-
MOBOTI0O 3TakKa

8

3

4

5

6

7

KonuuecTBo aTaxeii B 30a-
HAX

7

5

5

7

6

a

BeicoTa 3Taka (¢ yuetom
TONUIMHBI niepekpbITHA 0.3 M)

29

3.0

3.1

2.9

3:0

3.1

2.9

3.0

3.1

2:9

BeicoTa noasana (a0 nona -
ro aTaxa), M

1.9

29

2.2

2.6

1.9

2.0

2.6

24

1.9

2.2

MoHTax TpyO B caHTexKa-
OuHax

+

-+

o

MoHTax - pocChINbIO

+

TapanTuiinbiii Hanop, Hg , M

29

2535

295

33.5

30

28.5

*Cnoco0 NpUroToBIEHHA
ropsuei BO/Ibl B 3/TaHHH:
X), Xx)

XX)

X)

XX)

XX)

XX)

XX)

X)

XX)

Bonopaz6opHas apmatypa:
MOABOAKH K CMBIBHBIM Oau-
KaM YHHTA30B; CMECHTEIH:
BaHHBI C JYLIEBOI CETKOM,
MOHKH, YMbIBAJIbHHKA

JUUIs1 BCEX BAPUAHTOB 3ATAHUSA

Homep BapuanTa redmnaHa
y4acTka

3

4

2

1

2

3

Tocnennss udpa nmdpa cTyaeHra

3

4

5

6

7

8

10

PaccTosHue oT kpacHoii 14-
HUM 10 31aHuA — L, M

15

3

4

5

6

7

8

10

PaccTosHuE OT 30aHMS 10
FDpOJ]CKOI‘O KaHaJIHU3aLlHOH-
HoTrO Komoaua — L, m

11

12

13

14

15

16

17

18

10

10

Jnametp TpyOBl rOpPOACKOTrO
BOJIONPOBOJA, MM

200

250

300

200

250

150

200

100

300

150

IuameTp TpyObl ropoJCcKoi
KaHATH3aLMH, MM

250

300

250

300

350

200

250

300

350

200

Vi10H TpyObI rOpoOACKOit
KaHAIM3aLHH

0.007-0.008

AOCOIOTHAs OTMETKA M0-
BEPXHOCTH 3€MIIH Y 3/1aHHU,
M

10.4

21.6

324

43.5

544

65.6

76.4

87.5

98.4

99.5

AOcomoTHas OTMeTKa noja
1-ro >Taxka 3J1aHusa, M

11.2

224

334

44.3

55.2

66.6

¥i.3

88.4

99.4

100.6

AOCoI0THAA OTMETKA JI0TKa
KOJIO/ILIAa rOpOJICKOH KaHau-
3alHH, M

71.1

18.0

28.8

399

51.0

61.9

73.0

83.7

94.9

95.8

AGconroTHas OTMETKa Bepxa
TpyObI FOPOJICKOro BOJAOTPO-
BOJA, M

8.0

19.0

29.8

40.8

52.0

63.0

75.0

84.8

96.0

97.0

['my6una npomep3aHus
IpyHTa, M

1.3

1.9

2.0

20

1.8

1.9

2.0

2.0

1.8

1.9

HapyskHble KOMMYHHUKALHK

BOJONPOBOJA U KaHATH3aHH

Cymectsyromue! IIpoextHpyeMbie

#X) — IPUrOTOBJIEHHE TOPSAYeH BOJBI B 3/JaHHH OCYIIECTBISETCS C IIOMOIIBIO Ia30BbIX

BOJIOHArpeBarenei;

XX) — [IPATOTOBJICHHUE ropm{eﬁ BOJIbI B 3/IaHUH — LICHTPAIH30BAaHHOE, B EHTPAIbHOM

termoBoM myHKTe (L[TTI).
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5. O0pa3oBaTeibHbIE TEXHOJIOTHH

Metoauka npenojaBaHus JTUCHUILIMHBI «BogocHa0keHne u BOJIOOTBEACHUEY MpelycMaT-
pUBaeT NPUMEHEHHE CIAEAYIOIIUX aKTUBHBIX (OPM MPOBEACHUS IPYIIOBBIX NIPAKTHUYECKUX, UH-
JTUBHUIyaIbHBIX, Ay TATOPHBIX U BHEAYAUTOPHBIX 3aHATHIA:

- UHAMBUAYaJIbHOE 00CYXJIECHUE X0/l BBIOJIHEHHUS JTaOOPaTOPHBIX padOT U aHAIU3 TO-
JIyYEHHBIX 3KCIIEPUMEHTANIBHBIX PE3YJIbTATOB;

- PCUICHHEC THUIIOBBIX 3aJa4 Ha NPAKTHYCCKUX 3aHATHUAX]

- 03HAaKOMJICHHME C MPaBWJIAMHU IIPOEKTUPOBAHMS MH)KEHEPHBIX KOMMYHMKAIUI KHUIIBIX
3JaHUH IPU U3y4eHUH paboUYnX MPOEKTOB BEAYIIUX CTPOUTEIbHBIX (PUPM;

-  MHIUBUAYAJIbHBIC KOHCYJIBTAIMH IO BHITIOJIHEHUIO KOHTPOJIBHBIX H KypCOBOIl paboT;

- HCIOJIb30BaHUE TEKYILEro KOHTPOJIsS B OpMeE TECTUPOBAHNUS,

- TPOBEIEHUE UTOTOBOM aTTECTALMU I10 KYpCY.

6.1.1. Onucanue noka3zarejeil 1 KpUTepHeB OLEHUBAHUS KOMIIETEH-

uMii, popMupyeMbIX 0 UTOTaM OCBOCHUS AUCHUILIUHBI (MO1YJIS1), OMUCAHUE

IHIKAJI OIICHUBAaHHA.

[TokazaTenem OlEHMBAHMS KOMIETEHIMI HAa pa3IUYHBIX 3Tanax ux (Gpopmu-
pPOBaHUS SABJSETCS JOCTHKEHUE O0yJAOIIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00y-

YEHUS M0 JUCLUILIMHE (MOJYJIIO).

00J1aCTH CTPOUTENBCTBA U CTPOUTENbHON HHAYCTPHH

OIIK-8. Cnoco0eH ocyliecTBJIATh M KOHTPOJIMPOBATh TEXHOJIOrHYeCKHe NPOLecchl CTPOM-
TeJBHOI'0 MPOM3BOJACTBA U CTPOUTEJIBbHOM HHAYCTPHH € Y46TOM TpeOGOBaHW I NNPOU3BOJ-
CTBEHHOI M 3K0JI0THYeCcKOii 0e30I1aCHOCTH, IPUMEHssI H3BeCTHbIEe H HOBbIe TEXHOJIOTMH B

IToxka3za-
Kputepun oneHuBaHusi
TeJlb
3HaTh: OOyuaromuiics e- OOyuaromuiics e- OOyuaromutics | OOyvaromuiics
OCHOBHBIC MOHCTPUPYET MOJTHOE | MOHCTPUPYET He- JEMOHCTPUPYET | AEMOHCTPUPYET
TIOJIOXKEHUS | OTCYTCTBHC WJIM HEAO- | TIOJIHOE COOTBET- YaCTUYHOE CO- | TOJIHOE COOT-
[0 MPOEK- | CTATOYHOE COOTBET- CTBHE OCHOBHBIX OTBETCTBHUE OC- | BETCTBHE OC-
THPOBAHUIO | CTBHE OCHOBHEIX I10- MMOJI0KEHUH 110 HOBHBIX IT0JIO- HOBHBIX IT0JIO-
U 3KCIUTya- | JIOKEHHM MO MpOoeK- MPOEKTUPOBAHUIO U | )KEHUH MO TPO- | )KEHHUM Mo Mpo-
Taluu 000- | TUPOBAHUIO U IKCIUTY- | DKCIUTyaTalluu 000- | CKTHPOBAHMIO H | CKTHPOBAHUIO U
pyIOBaHMs | aTaluy 000PYAOBAaHHUS | PYJOBAaHUS UHXKE- AKCIUTyaTaITu! AKCIUTyaTaITu!
HHXEHep- WHXXEHEPHBIX CUCTEM | HEPHBIX CUCTEM obopymoBaHust | 000pyIOBaHHUS
HBIX CUCTEM | 3JITaHHM. 3nanuit. Jlomycka- HWHXXEHEPHBIX HWHXXEHEPHBIX
3JaHUH, IOTCS 3HAYUTENBHBIC | CUCTEM 3/aHMH, | CHCTEM 3JaHuH
KOHTPOIIU- OIITUOKH, TTPOSBIIS- JOMyCKaeT He- | XOpOIlIo OpHU-
pOBaTh TEX- eTcs HeI0CTaTo- 3HAYUTEIBHBIC | EHTUPYETCS MPH
HO- HOCTb 3HAHUM, 11O OIMMOKKM U He- | HCOOXOIUMOCTH
JIOTUYECKHE psany TpeboBaHU TOYHOCTHU TIPHU UX IPUMEHECHHUS
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MTPOIIECCHI, HOPMAaTHBHOMW 0a3bl, | aHAIH3E HOP- MPY PEIICHUH
MPUMEHSTh 00yJaroIHiAcs 1c- MaTHBHBIX JI0- | KOHKPETHBIX
W3BECTHBIC MBITHIBACT 3HAYH- KYMEHTOB 3ajad.
Y HOBBIC TEJbHBIC 3aTPYyAHE-
TEXHOJIOTUH HUS TIPH OTIEPHUPO-
B oOnacTu BaHUM 3HAHUSIMHU.
CTPOUTEIb-
CTBa CUCTEM
BOJIOCHA0-
KCHUS U
BOJIOOTBE-
JICHHS
YMeTh: OOyuaromuiics e- OOyuaromuiics e- OOyuaromutics | OOyvaromuiics
Hcnonb30- | MOHCTpPHPYET MTOJTHOE | MOHCTPUPYET He- JEMOHCTPHUPYET | JIEMOHCTPUPYET
BaTh NPUH- | OTCYTCTBHUE WJIX HEO- | TIOJTHOE COOTBET- YaCTUYHOE CO- | TOJIHOE COOT-
IUTIBI A- CTaTOYHOE COOTBET- CTBHE IIPH HCIIOJIb- | OTBETCTBUE MPU | BETCTBUE MPHU
(DEKTHUBHOTO | CTBHE IIPH UCIIONIL30- | 30BAaHHU MPUHIIUIIOB | HCIOJIH30BAHUH | MCIIOIH30BAHUU
pasmeriie- BaHUU TPUHITUIIOB 3¢ GEKTUBHOTO pa3- | MPHUHITUIIOBR MPUHIIUITOB
HuUs 000py- | 3¢ deKTUBHOrO pas- MelieHus ooopyno- | adpdexkruBHOro | 3hHEeKTHBHOTO
JIOBaHWSI U | MEUICHUs 000pY/I0Ba- | BaHUS B PabOTHI pasMeneHus pasMeneHus
paboTsI HUS 1 paboTHI TPY0O- | TpyOONPOBOIHBIX obopynoBanus | 000pyIOBaHUS
TpyOOmpo- | MPOBOAHBIX CETEH BO- | ceTeil BogocHaOke- | u paboThI TpY- | M pabOTHI TPY-
BOJIHBIX JIOCHA0XKCHUS M BOJIO- | HUS M BOJOOTBEAC- | OOMPOBOJHBIX | OOMPOBOIHBIX
cerell BOJIO- | OTBEAEHUSA Husl. Jlomyckatotrest | ceTed BOJo- cerell BoJIo-
cHaOXeHUs 3HAYUTETbHBIC cHaOXeHHs U cHaOXeHHs U
Y BOJIOOT- OIUOKY, MPOSIBIISi- | BOAOOTBENICHUS, | BOJOOTBEICHUSI.
BEJICHUS eTcs HeJIoCTaTo- JomnyckaeT He- | XopoIo opu-
HOCTb 3HaHWH, 110 3HAYUTEIBHBIC | CHTHUPYETCS MPH
psxy TpeOOBaHMIA OLIMOKU M He- | HCOOXOAMMOCTH
HOPMATHUBHOM 0a3bl, | TOYHOCTH MpPU WX IPUMEHEHUS
o0yJaromuiics uc- aHaJM3e HOp- MIPY PEIICHUU
MBITHIBACT 3HAYH- MaTHBHBIX JI0- | KOHKPETHBIX
TEJbHBIC 3aTPyIHE- | KyMEHTOB 3aad.
HUS TIPU OTIEPHUPO-
BaHUH 3HAHHUSMHU.
BJIA/IETh: OO0yuatomuiics ae- Oo6yuatomutics ne- | OOyqarommiicss | OOydJarommics
METOJIaMHU MOHCTPHUPYET MOJHOE | MOHCTPUPYET He- JIEMOHCTPUPYET | IEMOHCTPUPYET
BHEJIPCHUSI | OTCYTCTBHC BIAJICHUS | TIOJTHOE COOTBET- YaCTHUYHOE CO- | MOJIHOE COOT-
HOBEWIIEro | METOJIaMH BHEJIPCHUSI | CTBHUE OCHOBHBIX OTBETCTBUE OC- | BETCTBHE MO
o0opymoBa- | HOBEUIIETO 000PYAO- | TIOJOXKCHHIA MO HOBHBIX II0JIO- | BIIQJICHUIO Me-
HUS M ¥l HO- | BaHUS M M HOBEHMINMX | BIIQJICHUIO METOJA- | JKEHHI MO Blla- | TOJAaMu BHEI-
BEHIIMX sHeprocOeperalonux | MU BHEAPEHHS HO- JICHUIO METO- peHHUs HOBEHi-
9HEeprocOe- | TEXHOJIOTHUH BeiIero obopyno- | Jamu BHeIpe- rero ooopyao-
peraromux BaHUsI U ¥ HOBEH- HUSI HOBEWIIIETO | BaHUS U U HO-
TEXHOJIOT Ui X 3HEeprocoepe- o0opymoBaHUs | BEHIIMX dHEP-

raroIlnux TEXHOIO0-
THI.

U 1 HOBEUIINX
sHeprocoepe-

rocbeperaro-
MIUX TEXHOJO-
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. Homyckatotcs 3Ha-
YUTEILHEBIE OIIMOKH,
TIPOSIBIISICTCS HEMTO-
CTaTOYHOCTh 3Ha-
HUM, 110 psATy Tpe-
0oBaHWII HOPMATHB-
HO¥ 6a3b1, 00yJaro-
IIUICS UCIIBITHIBAET
3HAYHUTEIbHBIC 3a-
TPYIHECHHSI IPU
OTIepUPOBAHUH 3HA-
HUSIMH.

raroiux Tex-
HoJjioruu. [lo-
MycKaeT He3Ha-
YUTEIbHBIE
OIIMOKK M He-
TOYHOCTH TIPU
aHaJIM3e HOp-
MaTHBHBIX JI0-
KYMCHTOB

ruit. Xopoio
OpPUEHTHPYETCS
IpU HEOOX O TH-
MOCTH UX IPH-
MEHEHUS TPU
PEIICHUU KOH-
KpEeTHBIX 3a/1a4.

OIIK-10 Crnioco6eH ocymiecTBJIATH U OPraHU30BbIBATH TEXHHYECKYIO0 IKCIIYaTAIMIO, TEXHU-

YECKO¢€ 06cnymnBaHne H PEMOHT 00bHEKTOB CTPOUTEIbCTBA H/WIH JKHJIUITHO-

KOMMYHAJILHOI'0 X0351/iCTBa, IPOBOAUTH TEXHUYECKUIT HAI30P U IKCIEPTU3Y 00bEKTOB CTPO-

HTEJIHCTBA
IMoka3za-
Kputepun oueHnBaHus
Tedb
3HATh: OOyuaromuiics ie- OOyuaromuiics e- OOyuaromutics | OOyvaromuiics
TpeboBa- MOHCTPHPYET MOJIHOE | MOHCTPHPYET He- JEMOHCTPUPYET | IEMOHCTPHUPYET
HUS 110 OTCYTCTBHE WJIH HEJIO- | TIOJTHOE COOTBET- YaCTUYHOE CO- | TOJIHOE COOT-
TeXHUYe- CTATOYHOE COOTBET- CTBHE TPeOOBaHMS OTBETCTBHE BETCTBHUE Tpe-
CKOH 2KC- CTBUC TPEOOBAHUA 110 | 10 TEXHUYCCKOH TpeOoBaHusA IO | OOBaHUS TI0
TUTyaTaliy, | TEXHUYECKOW 3KCIUTy- | DKCIUTyaTallud, TeX- | TEXHUYECKOU TEXHUYICCKOM
TeXHUYe- aTalMK, TEXHUYECKO- | HUYECKOMY 00CIIy- SKCIUIyaTalliM, | SKCILIyaTal[hH,
CKOMY 00- My OOCITY’)KUBAaHUIO M | KUBAHUIO M PEMOH- | TEXHHYECKOMY | TEXHHYECKOMY
CITy’KHBa- PEMOHTY CeTeH BOAO- | Ty ceTeil BOJO- 00CTy)KMBaHHUIO | 0OCITY)KHBaHHIO
HUIO U pe- CHAOKEHUS U BOJOOT- | CHAOXKEHHUS M BOJO- | U PEMOHTY C€- | M PEMOHTY cCe-
MOHTY ce- | BEJCHHS otBeneHus. [lomyc- | Tel BogocHaO- | Tel BOJOCHAO-
Tel BOJIO- KalOTCS 3HAYUTENb- | JKEHHS M BOJO- | JKEHHUS U BOJO-
CHAOXKCHHS HBIC OIIIUOKH, MPO- OTBCACHMS, 10- | OTBECICHHS .
1 BOJOOT- SIBJISIETCS] HEIOCTA- MyCKaeT He3Ha- | XOPOIO OpH-
BEJICHUS. TOYHOCTD 3HAHMIA, YUTENIbHBIE CHTHPYETCS IpHU

o psay Tpedosa-
HU HOPMATUBHOM
0a3bl, 00yJaIOIIHIA-
CsI UCTIBITHIBACT 3HA-
YHUTENBHBIC 3aTPY/I-
HEHUS [IPU ONICPH-
pOBaHUM 3HAHHUSMHU.

OIIMOKU U He-
TOYHOCTH IIPH
aHaJM3e HOp-
MAaTUBHBIX [10-
KYMEHTOB

HEOOXOIMMOCTH
HX TIPUMEHEHHUS
MIPU PEIICHUH
KOHKPETHBIX
3a/a4.
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YMeTh: OOyuaromuiics e- OOyuaromuiics e- OOyuaromutics | OOyvaromuiics
*OLICHUBATh | MOHCTPHUPYET MOJIHOE | MOHCTPHPYET He- JEMOHCTPUPYET | IEMOHCTPHUPYET
3¢ (deKTUB- | OTCYTCTBHE WM HENO- | MOJHOE COOTBET- YaCTUIHOE MOJIHOE YMCHHE
HOCTb pa- CTaTOYHOE YMEHHUE CTBHEC YMEHHE TIPU YMCHUE TPH MPHU OIICHKE
00TBI ceTel | mpu oreHKe 3P dek- onienke 3¢ dextus- | oneHke spdek- | 3 HEeKTUBHOCTD

3HAYUTEIIHLHBIC
OLIUOKH, ITPOSBJIS-
€TCsl HeJIOCTaTO-
HOCTb 3HAHHMH, 110
psxy TpeOOBaHMIA
HOPMaTHUBHOU 0a3bl,
00yJaroImiics wuc-
MBITBEIBACT 3HAYU-
TEJbHBIC 3aTPYyAHE-
HUS TIPU OTIEPHUPO-
BaHUU 3HAHUSIMU.

Tel BOJOoCHa0-
JKEHUS U BOJO-
OTBEJICHHUS, J10-
ITyCKaeT He3Ha-
YUTENIbHBIE
OIIMOKKA U He-
TOYHOCTH IIPH
aHaJM3e HOP-
MAaTHBHBIX JI0-
KYMEHTOB

BOJIOCHA0- TUBHOCTH PabOTHI ce- | HOCTh pabOTHI ce- TUBHOCTH pabo- | paboOThI ceTei
JKSHHS U Tel BOOOCHAOXKEHUS U | TeH BOJOCHAOKEHHS | Thl ceTell Bo- BOJIOCHAOKEHHS
BOJI0OTBE- BOJOOTBEICHUS 1 BOJOOTBE/ICHUS. JIOCHAOKEHUS U | U BOJIOOTBEIE-
JICHHS JomyckatoTcs 3Ha- BOJIOOTBENICHUS, | HUS. XOPOIIIO

YUTEJIbHBIC OIIMOKH, | TOMYCKACT He- | OPUEHTHPYETCS

MPOSIBIISICTCSI HEJIO- | 3HAYUTENIbHBIC | MPU HEOOXOTH-

CTATOYHOCTh 3Ha- OIMOKU U HEe- | MOCTH UX IPH-

HUH, 10 pAIY Tpe- TOYHOCTH IIPH MEHCHHS MPH

0OBaHWI HOPMATHB- | aHAJIM3E HOP- PEIICHNN KOH-

HOI 6a3bl, 00yJaro- | MAaTHBHBIX JO- | KPETHBIX 3a1ad.

IIUIACS UCTIBITHIBACT | KYMEHTOB

3HAYUTEILHEIC 3a-

TPYAHCHHS [TPH

OIepUPOBAHUH 3HA-

HUSIMH.
BJIAETD: OOyuaromuiics e- OOyuaromuiics e- OOyuaromutics | OOyvaromuiics
*HOBEHIIIMM | MOHCTPHUPYET MOJIHOE | MOHCTPHPYET He- JEMOHCTPUPYET | IEMOHCTPHUPYET
TEXHOJIOTH- | OTCYTCTBHE 3HAaHUH ITOJTHOE COOTBET- YaCTUYHOE CO- | TOJIHOE COOT-
SIMH TIO HOBEHIIINX TEXHOJIIO- CTBHE TPeOOBaHHI K | OTBETCTBUE BETCTBUE Tpe-
MPOEKTUPO- | THii [0 MPOEKTUPOBA- | 3HAHUSAM HOBEHIIMX | TpeOOBaHMs [0 | OOBaHHMS IO
BaHHMIO Ce- HHUIO CETEeH BOJOCHA0- | TEXHOJIOTHH I10 TEXHHYECKOMH TEXHHYECKOMH
Tel BOJIO- JKECHHS M BOJIOOTBEAC- | MPOCKTUPOBAHUIO SKCIUIyaTalliM, | SKCILIyaTallhH,
CHAOXEHHS | HUS ceTell BOIOCHA0XKe- | TEXHHUYECKOMY | TEXHHYECKOMY
U BOJOOT- HUS ¥ BOAOOTBEAC- | OOCIY)KHBaHUIO | 0OCITYKHBaHUIO
BEJICHUS Hus. JlomyckaloTcs | M PEMOHTY C€- | M PEMOHTY cCe-

Tel BOAOCHA0-
JKEHUS U BOJO-
OTBeIIeHUs. XO-
POIIIO OPUEHTH-
pyercs npu
HEOOXOIMMOCTH
HX IPUMEHEHUS
TIPH PEIICHUU
KOHKPETHBIX
3ajad.

[IIxanbl olleHUBaHUA PE3YJIbTATOB MPOMEKYTOUHON aTTECTAlMU U UX ONMCAHUE:
®opmMa IPOMEKYTOYHOM aTTeCTALMHU: 3a4eT.

[TpomesxyTouHasi aTrecTanus oOydaromuxcs B popme 3a4éTa mpOBOIUTCS MO pe3yJbTa-

TaM BBIIIOJHEHUS BCEX BHUJIOB y4eOHON pabOThI, MPEIYyCMOTPEHHBIX yUEOHBIM IIJIAHOM 110 JaH-
HOM JUCHMIUIMHE (MOAYJIIO), IPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYIIErO0 KOHTPOJIS yCIieBa-
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eMocTH B TeueHHe ceMecTpa. OleHKa CTeNneH! JOCTHKEHHUS 00yJarolMMHCS TUIAHUPYEMBIX pe-
3yJbTaTOB OOYYEHHUS MO AUCIHILTHHE (MOIYIIO) MMPOBOJAUTCS MPENOaBaTeNieM, BEAYIINM 3aHsI-
TUS IO JUCHUIUIMHE (MOAYJI0) METOJ0M 3KCHEpTHOM oreHku. [lo utoram npoMexyTo4Hou at-
TECTAIINH 10 JUCUHUIUTHHE (MOJYJII0) BHICTABIISIETCS OLICHKA «3aYTCHO» MITU «HE 3a4TCHOY.

Ixaja ome-
HUBaHUA

Onucanue

BrimoHeHs! Bce BBl y4eOHOH pabOThI, MPEeIyCMOTPEHHbBIC YUSOHBIM TIja-
HOM. CTyJIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUW, YMEHHI, HaBBIKOB,
MIPUBEACHHBIX B TaOIUIAaX MOKa3aTelel, onepupyeT NpuoOpPEeTEeHHbIMH 3Ha-
3auTeHo HUSIMU, YMEHUSMH, HAaBBIKAMH, MPUMEHIET UX B CHUTYyaIlMsIX MOBBIIICHHON
cinoxHocTd. [Ipu 3TOM MOryT OBITH JOMYIIEHB HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHUs MPHU aHATUTHUYECKUX OINepalusX, MepeHoce 3Ha-
HUHN 1 YMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYaIHH.

He Bemonxen onuH win 6oiiee BUAOB yUeOHON pabOTHI, IPETyCMOTPEHHBIX
y‘Ie6HBIM IIJTAHOM. CTyI{CHT ACMOHCTPUPYCT HCIOJIHOC COOTBCTCTBUC 3HA-
HUW, YMEHHI, HABBIKOB, TPUBEJICHHBIX B TaOIHIaX MOKa3aTee, JOMyCKaeT
He 3aureno 3HAYHUTENbHbIC OIIMOKH, MPOSBISAET OTCYTCTBHE 3HAHUH, YMEHHI, HABBIKOB
o psiay mokaszateneil. CTyIeHT HCIBITHIBAET 3HAYUTEIBHBIE 3aTPyIHCHHS
IIpYU ONEPUPOBAHUU 3HAHUAMY M YMEHUSIMU IIPU UX IIEPEHOCE HA HOBLIE CH-
TyaIuu.

®DoH/IBI OTICHOYHBIX CPEACTB MPEICTABICHBI B IPHIIOKEHUH 2 K pabodei mporpaMmme.

7. Y4eOHO-MeTOoaAuYecKoe o0eceYeHue TUCHATIINHBI

OcHoBHas.
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2. Camych O.P., OcsuaukoB B.M., Konnpatee A.C. BogocnabxeHne u BOJJOOTBEICHHE

C OCHOBaMH THUJIPaBIUKH.- Y 4eOHOE mocobue.- M.:J[lupekt -Menua, 2014 r.

3. Kamunyn B.U., Kenpos B.C., JlackoB KO.M., Ca¢onoB I1.B. «I'unpaBnuka, BogocHab-

JKEHUE U KaHalu3anus». Y4eOHuk. 3-e uzn.- M.: Crpoiinzaar, 2003 .

4. OscsaaukoB B.M., Camycey O.P. «BomocHaOGkeHHMe W BOJOOTBEICHHE» YacTh I.-
YuebHoe mocobme. DnekrponHas Bepcus 0320300480, PerucrpanimoHHOE CBUACTEIHCTBO No
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10.CHulI 2.04.02-84 «Bonocna0xxenue. Hapyxubie cetn U coopyxkenus» - M.: Tocynap-
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12.CHull 3.05.01-85 «BuyTpeHHHEe caHUTapHO-TeXHUYEckHe paboTel» -M.: [ocynap-
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13.CHull 3.05.04-85* «HapysxHble ceTH M COOPYKECHHsI BOJOCHAOKEHHS M KaHaJIM3a-

mun». M.: T'ocynapctBennslil komurer CCCP o aenam CTpOUTENBCTBA.

14.CAHIIMH 2.1.4.559-96* «IlutheBas Boma. I'mruenudeckue TpeOOBaHUS K KAUECTBY

BOJIbI IICHTPAJIM30BaHHOTO BOJ0CHA0KeHNsI. KOHTpOJIh KauecTBay.

15. Kozak C., Camych O.P. TecroBas nporpamma «CeTu 1 COOPYKEHHsI CHCTEM BOJIOCHA0-
JKEHUS U BOJOOTBEACHUs» 3ieKkTpoHHoe u3nanue 0320401478, PernctpannoHHOE CBUIETENb-
ctBo Ne 5109 ot 11 HOs16pst 2004 r. ®I'VII HTL «Uubopmpeructp», PenepanbHblil Jem0O3nTa-

Uil SJIEKTPOHHBIX U3aHUM.

8. MaTtepuajibHO-TeXHHYeCKOe o0ecnevyeHne JUCHUIIMHBI

CrnenuanusupoBanHas yueOHas yaboparopust kadenpsl «IIpombluieHHOE W TpakaaH-
CKO€ CTpOUTENbCTBO» Ayn. AB2224, kotopas ocHamieHa: 3nekTpoHHble Bechl EK-3001 1 mt.;
Ha0Op MEpPHBIX COCYAOB | KOMIUIEKT; TEPMOMETPHI PTYTHBIE 5 IIIT.; CTATHYECKUI MIIOTHOMED IS
onpezaeneHus kadectBa yruiotHeHust rpyHra CITI-1M 1 mr.; nenerpomerp rpyHrosoit I1I-1 1
IIT.; TMHAMUYECKUH TuioTHOMEp yHuUBepcanbHbId JITY-1VY 1 mT.; mkad cymunbHbIN yaeOHBIN
«anekTporpudopy 1 mr.; meus mydensHas 1 mT.; komriekT cut i rpyHToB KII-131 1 xoMm-
IJIEKT; KOMIUIEKT CHUT JJIsl 3amoJIHUTENIeH | KOMIUIEKT; MpUOOp KOMITPECCHOHHBIN HACTOJBHBIN
[TKTI-10 1 mT.; mpucnocobieHne Jyisi BOJOHACKIIICHHUs] TPYHTOB riepen kommpeccueit [IBK 1
mt.; u3Mepurens cuibl udpoBoid UCL 1 mT.; Becsl anektponHsie [IBm-3/15 1 mrt.; [Ipubop
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crangaptHoro yrotHeHus [ICY 1mr.; 6ans komOuHUpoBaHHas nabopaTopHas yueonass BKJI-M
1 mr.; mpecc ucnbrtarensubiil [IP1262 « BHUP» 1 mt.; [Ipubop Buka 5 m.; ITpubop s onpe-
JIeNIeHHsI TTOIBKHOCTH OETOHHOM cMecH 2 mT.; Habop Tuph | KOMIUIEKT; (POpMBI Al KyOHKOB
10x10x10 5 mT.; 00pasibl CTPOUTENBHBIX MaTEPUAJIOB.

JIBa cnenuaau3MpOBaHHBIX Y4YeOHBIX KJlacca C NMPE3ECHTALMOHHBIM M HMHTEPAKTUBHBIM
obopynoBanueMm kadeapsl «[IpombleHHOE U TPAKIAHCKOE CTPOUTEILCTBO» aya. AB2218 u
AB2224, ocnamenne AB2218: Jlocka mHTepakTHBHAs Legamaster e-board, mocka mMapkepHas,
9KpaH JJIsl MPOEKTOpa, MapThl (45 mMocamovHbIX MecT); ocHameHne AB2224: nacteHHas 1ocka,
napThl (20 MOCaOYHBIX MECT), OOJIBIION KpaH I MPOEKTOpPa, MPOCKTOP MYJIbTHMEIMHHBIN
BENQ PB6110, xomnstoteps! B koi-Be 20 mT.

VYuebnsle kinaccel AB 2216 u AB2217, 060opynoBaHHbIE KOMIIBIOTEPAMH C COOTBETCTBY-
IOIIMM IIPOTPAMMHBIM 00ECTIeUeHHEM, a TAaKXKe JJOCKOH M MyJTbTUMEUIHBIM IPOEKTOPM.

9. MeToanyeckue peKOMEHAALMHU VISl CAMOCTOSITE/IbHOM PadoThl CTYJIEHTOB

[{eqb METONMYECKUX PEKOMEHAAIINNA

- 00ecIeunTh CTYyICHTY ONTUMAIIBHYIO OPTaHU3AIMIO MPOIecca N3YICHUS JUCIUILTNHBL,
a TaK)Ke BBITIOJHEHUS Pa3IUYHbIX (POPM CaMOCTOATEIHLHONU PabOTHI.

1. MeTtonuueckre peKOMEHIAIUMU MO0 HU3YyYECHUIO TUCHUIUTUHBI «OCHOBBI 3KCIIEPUMEH-
TaJIbHBIX UCCIICIOBAHUIN CBOMCTB CTPOUTEIBHBIX KOHCTPYKIIHIN

CryneHraM HEOOXOIMMO 03HAKOMUTHCS:

- ¢ comepkaHreM pabodeil mporpamMmbl TucHUIUIMHE (manee - PIIM), ¢ nensmu u 3ana-
Yam¥l TUCIUIUIMHEI, €€ CBS3SIMH C JAPYTUMU JUCHUTUIMHAME 00pa30BaTEIbHON MPOTPaMMBI, Me-
TOIWYECKUMU pa3paboTKaMu MO JAHHOM AMCUMILIMHE, UMEIOIIUMHUCA Ha 00pa30BaTeIbHOM MOP-
Tasie u caiite kadeapsl, ¢ rpaguKOM KOHCYJIbTAIMK TpernoiaBaTenei kadeapsl.

1.1. PekoMeHmanmu 1mo moAroTOBKE K JIEKIIMOHHBIM 3aHATHSAM (TEOPETUUYECKUMA KypC)

N3ydenne TUCHUIUIMHBI TPEOYET CHCTEMAaTHYECKOTO U MOCIEA0BATEIHPHOTO HAKOTUICHHS
3HAaHUH, CIIEI0BATEIBHO, MPOMYCKU OTIEIbHBIX TEM HE MO3BOJIAIOT ITyOOKO OCBOUTH MPEAMET.
NMeHHO MOATOMY, KOHTPOJbh HAJl CUCTEMATUYECKON pabOTOW CTYyJEHTOB BCETJa HAXOIUTCS B
LEHTpe BHUMaHUs Kadeapol.

CryneHnraMm HEOOXOIUMO:

- Tepesa KakJIoM JeKuuel mpocMaTpuBaTh pabouyio MporpaMMy AUCLUUIUIMHBI, YTO 1103-
BOJIUT COKOHOMUTbH BpPEMS Ha 3alMChIBAHUE TEMBbI JIEKI[UU, €€ OCHOBHBIX BOIIPOCOB, PEKOMEH/IY-
€MOM JIUTEepaTyPHI;

- Ha OTAENbHBIC JIEKIIUHU MPUHOCUTH COOTBETCTBYIOIIMI MaTeprall Ha OYMa)KHBIX HOCH-
TEJAX, MPEJACTABICHHBIN JIEKTOPOM Ha MOPTaJ€ WIM MPUCIAHHBIA HA «3JIEKTPOHHBINA MOYTOBBII
SIIUK TPynnbDy (Tabnuibl, rpaduku, cxemsl). JlaHHBIN MaTepuan OyIeT oXapakTepu30BaH, Mpo-
KOMMEHTHPOBAH, JOMOJHEH HEMOCPEICTBEHHO Ha JIEKLINH;

- mepe] OYepeTHON JeKIuel He00X0IUMMO MPOCMOTPETH M0 KOHCIIEKTY MaTepHal Mpe/Ibl-
nyueit nekiun. [lpu 3aTpyiHeHusIX B BOCOPUATHN MaTepHala cieayeT 0OpaTUThCs K OCHOBHBIM
JTUTEepaTypHBIM UCTOYHHKAM. Ecniu pa3oOpaThcs B MaTepuale OmsITh He yAaloch, TO 00paTUTECh
K JIeKTOpY (1o rpaduKy ero KOHCYJNbTallUi) WIH K MPENoJaBaTeNi0 Ha MPAKTUYECKUX 3aHATHSIX.
He octaBnsiiTe «0enbIX MATEH» B OCBOCHUU MaTepUaa.

1.2. PekoMeHIamu 1mo moArOTOBKE K MPAKTHYECKUM (CEMHUHAPCKUM ) 3aHATHSIM

CrynenTam cienyer:

- IPUHOCHUTH C cO00I PEeKOMEHJOBAHHYIO IMpernoaBaTesieM JUTEepaTypy K KOHKPETHOMY
3aHSATHIO;

- 10 0YEPETHOTO MPAKTUYECKOTO 3aHATHS MO PEKOMEHJOBAaHHBIM JIMTEPATypPHBIM HCTOY-
HUKaM IIpopaboTaTh TEOPETUUECKHIT MaTepHrall, COOTBETCTBYIOILLEH TEMbI 3aHATHUS;
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- MIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM CJEIyeT 00s3aTeNIbHO HCIONb30BaTh HE
TOJILKO JIEKIIMH, YUeOHYIO JIUTEPATypPy, HO U HOPMATUBHO-TIPABOBbIE aKThl U MaTEpUAJIbI IPABO-
MIPUMEHUTEIbHON NPAKTUKY;

- TEOPETUYECKUI MaTepHall ClIeyeT COOTHOCUTh C IPABOBBIMU HOPMaMH, TaK KakK B HUX
MOTYT OBbITh BHECEHBI U3MEHEHHUSI, TIOTIOJTHEHHS], KOTOPbIE HE BCET/la OTPa)KEHbI B yUeOHOM JUTe-
patype,

- B HayaJle 3aHATUHM 3aJaTh MPENOAABATEI0 BOMPOCHI [0 MaTepualy, BbI3BAaBIIEMY 3a-
TPYJHEHUS B €r0 NOHMMAaHUU U OCBOCHUH IIPU PELICHUH 3a/1a4, 3aJaHHBIX JUJIS CAMOCTOSITEIIbHO-
ro peuIeHUs;

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

- Ha 3aHATUU JOBOJUTH KAXKAYIO 3a7ady J0 OKOHYATEIBbHOI'O PEIICHHs, JEMOHCTPHUPO-
BaTh MOHMMAaHUE MPOBEICHHBIX PACYETOB (aHAIM30B, CUTYyalluii), B Cilydae 3aTpyIHEHHH oOpa-
1IaThCS K MPENOIaBaATEINIO.

CryneHTtaM, NpOMYCTUBIIMM 3aHATHS (HE3aBUCUMO OT IIPUUMH), HE UMEIOINE MHCbMEH-
HOT'O PEIICHM 3a/1a4 WIN HE MOATOTOBUBIIUECS K JAHHOMY IPAKTHUECKOMY 3aHATHIO, PEKOMEH-
JyeTCsl HE M03Ke YeM B 2-X HEAEIbHBIM CPOK SBUTHCA Ha KOHCYJIBTALMIO K IPENOAABATENIO U
OTYUTATHCS MO NpomnyleHHOW Teme. CTyJeHThl, He OTYMTABIIMECS 10 KXo He mpopaboTaH-
HOM MMM Ha 3aHATHUSAX TEME K Hadally 3a4€THOM CECCUH, YIIyCKarOT BO3MOXHOCTh MOJIYYHUTh IO-
JIO’KUTEIIBHYIO OLIEHKY IIPH C/Iaue 3a4eTa B COOTBETCTBYIOLIEM CEMECTPE.

2. Meronuueckrie peKOMEHAINHU 110 BBITIOJIHEHUIO Pa3IMYHBIX (POPM CaMOCTOATEIbHBIX
JOMAaIIHUX 3adaHui

CamocrosaTenbHas paboTa CTYACHTOB BKIIOYAET B ceOsl BBHIIOJHEHHUE PA3IMYHOIO poja
3aJjaHull, KOTOpPbIE OPUEHTUPOBAHBI Ha OoJjee TIyOOKOe yCBOEHHE MaTepuaja M3ydaeMou Iuc-
uIUIUHEL [1o Kaxa0ii TeMe yueOHOM MUCIUTUIMHEI CTYACHTaM MpeaiaracTcs nepeveHb 3a1anni
JUISL CAMOCTOSITEIbHOM pabOTHI.

K BBINOJIHEHMIO 3aaHUM AJIS1 CAaMOCTOSITENbHONW pabOThl MPEAbSBISIOTCS CIEAYIOIINE
TpeOOBaHUS: 3aJaHUs JOJDKHBI HCIIOJHATHCS CaMOCTOSITENIbHO M MPEACTaBISATHCS B YCTAHOB-
JICHHBIH CPOK, a TAKXKE COOTBETCTBOBATH YCTAHOBJICHHBIM TPEOOBAHUAM 1O 0()OPMIICHHIO.

CryneHram cienyer:

- PYKOBOJICTBOBAThCS IpapKOM caMOCTOSTENbHON paboThl, onpeneneHHbM PI1/T;

OpmHo n3 BaKHEHIMX 3a7a4 MpodeCcCHOHATLHOTO 00pa3oBaHus SBJsETCS (popMUpoBa-
HHUE 00UINX U MPO(HEeCCHOHATBHBIX KOMIETSHIIUH Oy TyINX CIEHHUATNCTOB.

B nacTosmee Bpemst 00ibII0€ 3HAYCHUE TPHOOPETACT CaMOCTOsATEIbHAs paboTa o0yda-
IOIIMXCS, CO3/1atoNIast yCaoBUs A (OPMUPOBAHUS Y HUX TOTOBHOCTH M YMEHHS UCIIOJIH30BaTh
pa3IuyYHbIE CpeacTBAa MH(GOPMALMU C LEThI0 MOMCKAa HEOOXOIUMBIX 3HAHUN, COBEPIIEHCTBOBA-
HUIO PO(ECCHOHATIBHOM JEATENIbHOCTH, TOBBIIICHHE YPOBHS CaMOOOpa3oBaHMs H caMooOyyde-
HUS.

Marepuan Uisi caMOCTOSITEIbHON pabOThl CTYAEHTOB JOJDKEH CTPOUTHCS MpEIojiaBaTe-
JIEM TIO CIIEAYIOIIUM MO3ULIHSIM:

1. B nmepByto ouepens HEOOXOAUM MpEABApUTEILHBIA PAa3HOCTOPOHHHUM aHAIN3 H3ydae-
MOI'0 MaTtepuaia ¢ oTBeToM Ha Bompockl: Yto nano? Kak nano? 3auem nano? [loueMy uMeHHO
Tak, a He nHaue? YTo M Kak U3 MaTepuasia HeoOX0AUMO UCIIOIb30BaTh HEMOCPEACTBEHHO, a UYTO
MOKET OBITh UCIIOJIB30BAHO B IPEOOPA30BAHHOM BHJIEC.

2. OnpeaenuTs crocoObl JOTMYECKOW U METOIMYECKON 00paboTKN MaTepuania.

3. YTOYHHUTH MECTO TEMBI B CUCTEME Kypca M O0IIel cucTeMe O0ydIeHHS.

4. BBISIBUTH TPYAHOCTH JUIsI 00y4aeMbIX, CONPSDKEHHBIE ¢ MX MHIUBUAYAIBHBIMH OCO-
OCHHOCTSIMU, YPOBHEM 3HAHUU U MO3HABATEIBLHOU JEATEIbHOCTH.

5. IlogroroBuThCs 1S PELICHU CIEAYIOIIUX 3a4a4:

- (opmHupoBaHUE YMEHUH OTIENATH MOHATHOE OT HEMOHATHOTO, BHIWICHATh HEMOHATHOE;

- (hopMupoBaHNE YMEHUH BBIICIATH BHYTPEHHHE CBSA3U MEXKIY dJIEMEHTAMU SIBIICHUS;

- (popmHupoBaHUE YMEHUI BBIWICHSTH I1aBHOE.
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6. [Ipu moxbope u pa3paboTKe 3aJaHuM, YIIPAKHEHUHN MPEKIE BCETO UCXOIUTh U3 CPaB-
HUTEJIBHOTO aHAIN3a, MpUAaBas BOMPOcaM YETKOE 1EJIeBOS HAIIPABJICHUE, OTPEeIIsis Mpernoa-
raembl€ OTBETHI 00yYaeMBbIX.

7. CTpykTypa MaTepuaia B IEJIOM JTOJDKHA YETKO COOMI0AaTh MPHUHIIMIT — OT POCTOTO K
CJIO’)KHOMY, OT YaCTHOTO K 00IIIeMy.

[ToTpebHOCTH TOOYKIAOT JIMYHOCTh UCKATh MYTH UX yAOBIeTBOpeHUs. DopMupoBaHue
y CTYZICHTOB IIO3HAaBaTeIbHOM MOTPEOHOCTH — O/IHA U3 BaXKHBIX 3aJ1a4 MpernoaaBaTesis KoJleaKa.

CucremMaT4eckoe yCIOKHEHHE 3aJaHHid IS CAMOCTOSITENIbHON paboThl CTUMYIHUPYET
MO3HABATENbHbII HHTEPEC, CIIOCOOCTBYET aKTUBU3ALMU U PAa3BUTHUIO MBICIUTEIBHBIX MPOIIECCOB,
(GhOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 1 KOMMYHUKATHBHBIX YMCHHA.

MeToapl CaMOCTOSITEIBHON PaObOTHI CTYICHTOB:

- HaOIroAeHNE 3a EAMHUIHBIMUA OOBEKTAMU,

- CpPaBHUTEJIbHO-aHATUTHYECKHUE HAOIIOICHUS;

- yaueOHOE KOHCTpyHUpOBaHue (YpoKa, 3aHsITHS);

- penieHue y4eOHBIX U TPOPECCHOHAIBHBIX 3a]1a4;

- paboTa ¢ pa3nUYHBIMU UCTOYHUKAMH HH(POPMAIIHH;

- HCCrIeIoBaTeNIbCKasl 1eATeIbHOCTD;

-IIPOEKTHAS IeATeIHbHOCTb;

-Hay4YHO-TIPaKTHYECKas JesITeIbHOCTD;

JlaHHBIA TOAXON K pa3paboTKe MaTepuana JUlsi CaMOCTOSITENIbHOW paboThl CTYIEHTOB
MO3BOJIIET TBOPUECKU MOJAOUTH K MOJATOTOBKE 3aHSITHUM, BHIIBUTH BO3MOXXHOCTH M3Y4aeMOIo Ma-
Tepuana, Co31aBas TeM CaAMbIM YCIIOBHS JIJIsl CAMOPA3BUTHS JINYHOCTH CTYJCHTA.

2. llenu caMocTOSTENHHOM PAaOOTHI CTY/ICHTOB

1.Jlnst oBiaeHus u yriryOJieHusl 3HaHUH UCTIONB3YIOTCS BUBI pa0oT:

- COCTaBJICHHE PA3JIMYHBIX BUIOB IUIAHOB U TE3UCOB I10 TEKCTY;

- KOHCIIEKTUPOBAHHUE TEKCTA;

- COCTaBJIEHHUE Te3aypyca;

- 03HaKOMJICHHE C HOPMATUBHBIMH JJOKYMEHTAMHU;

- CO3JJaHMe MPE3CHTALUH.

2. 1514 3aKpensieHusl 3HaHWM:

- paboTa ¢ KOHCTIEKTOM JICKITUH;

- IOBTOpPHAs paboTa ¢ y4eOHBIM MaTEPHAIIOM;

- COCTaBJICHHUE TUIaHA OTBETA;

- COCTaBJICHUE PA3IMYHBIX TaOJIHII.

3. s cuctemaTu3anuy y9eOHOro Marepuaa:

- MIOATOTOBKA OTBETOB HAa KOHTPOJIBbHBIE BOMIPOCHI;

- aHaJIMUTHYECKast 00paboTKa TEKCTa;

- MOATOTOBKA COOOIeHMS, OKIIaaa, pedepara;

- TECTUPOBAHUE;

- COCTaBJICHHE TIAMSITKH.

4. Inst hbopMHUpOBaHMS TIPAKTUICCKUX U MPO(HECCUOHATBLHBIX YMEHUH.

-pelieHne CUTYaTUBHBIX U IPO(EeCCHOHATBHBIX 3a7a4;

- IPOBE/ICHNE aHKETUPOBAHUS U HCCIICIOBAHUSI.

CpenctBa 00y4eHUsS — OCHOBA CaMOCTOSATEIHHOU PabOTHI.

Cpencta 00y4yeHus, HEOOXOAUMBIC ISl OPTaHU3AIUHA CAMOCTOSITEIIBHOU PaOOTHI.

1.IunakTideckue cpeacTBa (MIEpPBOMCTOYHUKU, TOKYMEHTHI, COOPHHUKH 3a1ad M yIpax-
HEHUH, ydeOHbIC (PUITBMBI, KAPThI, TAOTHIIH);

2.TexHuueckue CpesCTBa, MPU MOMOIIU KOTOPBIX MPEAbSIBISACTCS yueOHass nHGOpMAIUS
(KOMITbIOTEPHI, ayAUOBUACOTEXHUKA, MYIbTUME T );

3.CpenctBa, KOTOPBIE MCTOIB3YIOT JJII PYKOBOJICTBA CAMOCTOSITEILHOUW NIEATEITHHOCTHIO
CTYJIEHTOB (METOAUYECKUE YKa3aHUsI, KAPTOUKH ¢ TuPepeHIIpOBaHHBIMU 3aJaHUSIMU JJIsL Op-
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TaHW3alluy WHIUBUYAILHOW U TPYIIIIOBOM PabOTHI, KAPTOUKH C aJITOPUTMAMHM BBHITIOJTHCHHS 3a-
JTAaHWM ).

10. MeTtoanyeckue peKOMeHAALMHU IS IPenogaBaTeJIs

Jlexuus sIBsIeTCS TIaBHBIM 3BEHOM JUJAKTUYECKOTO IMKiIa oOyueHus. Ee mensb - ¢op-
MHUPOBaHHE OPUEHTHPOBOYHON OCHOBBI AJIS IMOCIEIYIOIIEr0 YCBOCHHS CTYJICHTaMH Y4eOHOTO
MaTepuana.

[lepen HayamoMm M3y4eHHUs NUCHUILUIMHBI JIEKTOP JOJDKEH MOMHTEPECOBATHCS, YTO YiKe
U3BECTHO CTYJEHTaM MO JAAHHOW TeMe, HACKOJIbKO OHU NMPOo(ecCHOHANIBHO 3aWHTEPECOBAaHbI B
IyOOKHX M KOHKPETHBIX 3HAHUAX, KaK OTHOCSTCS K TeMe. DTO HEOOXOAMMO MJsi YTOUHEHUs
KOHKPETHBIX IIeJIEH MPOBOIUMBIX JICKIIMI U 3HAHUS HACTPOS CTYACHTOB Ha 3aHSTHUE.

BBoaHas nekius 3HAKOMHUT CTYACHTOB C LIENbI0 M HA3HAYEHHUEM Kypca, €ro POJIbIo U Me-
CTOM B CHCTeMe Yy4eOHBIX MUCHUIUIMH. Jlanmee maercs KpaTkuii 0030p Kypca (BEXu pa3BUTHS
JTAHHOW HayK{, MMEHA U3BECTHBIX YUEHBIX). B Takoi JeKiuu cTaBsATCS Hay4yHble MPOOIEMbl, BbI-
JBUTAIOTCS TUTIOTE3bI, HAMEYAIOTCS TIEPCIIEKTUBBI PA3BUTHS HAYKH U €€ BKJIaJa B MPAKTUKY. Bo
BBOJIHOH JICKIIMHM Ba)XKHO CBS3aTh TEOPETUUYECKHUI MaTepuas ¢ MPaKTUKON Oyayiiel paboThl crie-
uanucToB. Jlanee menecooOpa3Ho paccka3aTh 00 00miel MeToauke paboThl HAJ KypcoM, JaTh
XapaKTEPUCTUKY YUEeOHMKAa W Y4YEOHBIX MOCOOMH, O3HAKOMHUTBH CIIyIIaTeNed ¢ 00s3aTeIbHBIM
CIHMCKOM JIUTEpaTyphl, paccka3aTb 00 SK3aMeHAIlMOHHBIX TpeboBaHusx. [logoOHOe BBeneHHE
MIOMOTaeT CTyJAEHTaM MOJyYUTh O0Ilee MPEeACTaBIEHUE O MPEeAMETe, OPUEHTUPYET UX Ha CHCTE-
MaTHYECKyI0 paboTy HaJ KOHCIIEKTAMH W JIUTEPATypod, 3HAKOMHUT C METOJUKOW pabOThl Hal
KypCOM.

O030pHO-TIOBTOPUTENBHBIE JIEKIIUA YUTAIOTCS B KOHIIE pa3ziesia WU Kypca, OTPaKaroT
BCE TEOPETUUECKHE MOJI0KEHUS, COCTABIISAIONINE HAYUYHO-TIOHSATUITHYIO OCHOBY JIaHHOTO paszelia
WK Kypca, UCKITIoYasl IeTATH3AINI0 U BTOPOCTEIICHHBIN MaTepua.

O0630pHas JEKIUs — 3TO CUCTEMaTH3aIusl 3HaHUK Ha 0osiee BBICOKOM ypoBHE. B 0030p-
HOM JIEKLIUU CIIEAYET PaCCMOTPETh 0CO00 TPYIHBIE BOIIPOCH! 3K3aMEHALIMOHHBIX OUJIETOB.

[Iporpamma cocraBieHa B COOTBeTCTBUH ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa3oBa-
TEJIBHBIM CTaHJAPTOM BBICIIET0 O0pa3oBaHMs 110 HANPABIECHUIO MOATOTOBKM  OakajaaBpoOB
08.03.01 CrpouTeibCcTBO
IIporpammy cocraBuii:

Crapuuii mpenojiaBaresnb E.H. Cy3nanbuesa

[Iporpamma yTBepkaeHa Ha 3acenaHuu kadeapbl “TIpombluieHHOE M Tpa)kIaHCKOE
cTpoutenbeTBo «_28 » _aBrycra_ 2022 r., mpotokos Ne _1.

3aBenyromuii kadeapoit

IOLIEHT, K. T. H. /A H. 3aiies/

PyxoBoauTens 00pa3oBaTenbHOM
IporpamMMBbI /A.H. 3aiines/
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IIpunoxenue 1
K pabodeil mporpamMme

MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMA
POCCUUCKOU ®EJEPALINN

CDez[epaanoe rocyaiapCTBCHHOC aBTOHOMHOC O6p330BaTCJIBHO€ YUIPCIKICHUC

_ BbICILEro 00pa3oBaHus
«MOCKOBCKUU INTOJIMTEXHUYECKNU YHUBEPCUTET»

Hanpasnenue noarorosku: 08.03.01 CTPOUTEJIbCTBO
OIT (mpoduib): «IIpoMBIIIIIEHHOE U TPAXKITAHCKOE CTPOUTEIHCTBOY

®opma 00yyeHHs: OuHas

Bun npodeccuonanshoii nesitensaocTH: (B coorsercTBrn ¢ ®I'OC BO)

Kadenpa: IIpomblnieHHOE U TPaskIaHCKOE CTPOUTEIBCTBO

®OH/JI OLIEHOYHbLIX CPEJICTB

MO TUCHUTIJINHE

Bonocnaﬁmeﬂne U BOAOOTBECJACHHUC
Cocrag: 1. [1acopt poHIa OIICHOYHBIX CPEACTB
2. Onrca"ue OIEHOYHBIX CPEJICTB:

- MoKa3aTeib YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHLINHN;
- IepeYeHb OLICHOYHBIX CPE/ICTB MO TUCIUILINHE

Cocmaeumenu: Crapuuii npenonasarens E.H. Cy3nansuesa

Mocksa, 2022
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TMMOKA3ATEJb YPOBHS C@OPMHUPOBAHHOCTHA KOMIIETEHIIMA

BoaocHa0:xxeHue 1 BOA0OTBeAeHHE

DOI'OC BO 08.03.01 «CTpouTeabcTBO»

B mpoliecce 0cBOEHUS JaHHOM NUCUUIUIMHBI CTYACHT (POPMHUPYET U AEMOHCTPUPYET CIEIYIOIINE KOMIeTeHIHH:

KOMIIETEHLIMA

HNnaexc

DopMyIHPOBKA

IlepeyeHb KOMIIOHEHTOB

TexHoJI0OTHA
(popmupoBanus
KOMIIeTEeHI M I

®opma
OLIEHOY-
HOTO cpej-
crBa*

Crenenu ypoBHeil 0CBOEHHS
KOMIIEeTeHIM i

OIIK-8

Crioco0OeH OCyIIEeCTBIISATh U
KOHTPOJIMPOBATH TEXHOJIOTHYIEC-
CKH€ TTPOIIECCHI CTPOUTEIBHOTO
[IPOU3BOJICTBA U CTPOUTEIILHOM
MHIYyCTPUH C YYETOM TpeOoBa-
HUI TPOU3BOACTBEHHOMN U KO-
ITOrnYecKo¥ 6€30MacHOCTH,
[IPUMEHSS M3BECTHBIC U HOBBIC
[TEXHOJIOTHUH B 00JIACTH CTPOH-
TeTTLCTBA M CTPOUTENHHON WH-
ITyCTpUH.

3HAThH:
OCHOBHBIE MTOJIOKEHUS [10 TPOSKTHU-
POBAHUIO M 3KCILTyaTaluu 000pya0-
BaHUS HMH)KCHEPHBIX CHCTEM 3/IaHUM,
KOHTPOJIUPOBATH TEXHO-JIOTHYCCKHE
MPOIIECCHI, TPUMEHSTh H3BECTHBIC U
HOBBIC TEXHOJIOTHUH B 00JaCTH CTPO-
MTEIBCTBA CUCTEM BOJOCHAOKCHUS
M BOJOOTBEICHUS

YMeTh:

MCIIONTb30BaTh MIPUHIIUTIBI AP dek-
TUBHOTO pa3MelieHus: 000py10Ba-
HUS 1 pabOTHI TPYOOTIPOBOIHBIX
ceTeil BoIoCHA0KEHHS U BOIOOTBE-
ITeHHS

BJIAIETh:

METOJIaMH BHEIPCHUS HOBEHIIIECTO
000pyIOBaHUS M U HOBEHIIUX SHEP-
rocOeperarnux TeXHOJOTHI

lmexuusi, KypcoBast
paboTa, caMOCTOsI-
TenpHas pabora,
MpaKkTHYECKHue
(cemMHHapcKue)
BaHATH

KP, YO

Iba3oBbIii ypOBeHb:

CB0OOOTHO TIPUMEHSET MOTYUCHHBIE HABBIKK
MPOEKTHPOBAHUH CHCTEM BOJIOCHAOKEHHS U
KaHATN3AI[UH

IMoBbIIEHHBIl YPOBEHb:

CBOOOTHO IPUMEHSET IMOTYICHHbBIE HABBIKH
MPOEKTHPOBAHUH CHCTEM BOJIOCHAOKEHHS 1
KaHAIM3AIUH B PA3IMYHBIX CUTYalUsIX MO-
BBIIICHHOM CII0KHOCTH.

OIIK-10

CriocoOeH OCyIeCTBIATh U
OpraHU30BBIBATH TEXHUYECKYTO
DKCILTyaTalfI0, TEXHUYECKOE
00CITy)KHBaHUE M PEMOHT 00b-
€KTOB CTPOMTENBCTBA H/UIH
PKIJTMIIIHO-KOMMYHAIIbHOTO
X03s1ficTBa, IPOBOJUTH TEXHHU-

3HATH:

- TpeOOBaHU IO TEXHUYCCKOM
PKCILTyaTaIliH, TEXHIIECKOMY 00-
CITy’)KHBaHUIO ¥ PEMOHTY CeTeH
BOJTOCHA0)KEHUS M BOJIOOTBEICHHSL.
yMeThb:

orieHnBaTh QP HEKTUBHOCTH PabOTHI

MeKIHs, KypcoBast
[paboTa, caMmoCTOsI-
TenpHas pabora,
MpaKkTHYECKUe
(ceMHuHApCKUE)
BaHsATHs

KP, YO

[Ba3oBbliil ypoBeHb:

CB00OJHO MPUMEHSET NOTyUYEHHbIC HABBIKU
MO OI[EHKE TEXHUYECKOTO COCTOSIHUS CBOMCTB
CTPOUTENBHBIX KOHCTPYKINH MIPY TIOMOIIHN
COOTBETCTBYIOIINX IPHOOPOB M MHCTPYMEH-
TOB

IoBbINICHHBII YPOBEHB:
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IEeCKUIM HaA30p U SKCHCPTU3Y
00BEKTOB CTPpOUTCIILCTBA

ceTell BOOOCHA0XKEHUS U BOLOOTBE-
neHus

BJIAJETh:

HOBEWIIIMM TEXHOJIOTHSAMH 10 TIPO-
CKTHPOBAHMIO CETEeH BOMOCHAOKE-
HHS ¥ BOJIOOTBEAEHUS

CriocoOeH BOCIIPOU3BOIUTH MTOJTyYCHHEIC
BHAHMS [0 OLIEHKE TEXHUYECKOTO COCTOSIHUS
CBOICTB CTPOUTEIIbHBIX KOHCTPYKLUI IPU
MOMOIII COOTBETCTBYIOIINX ITPHOOPOB U
MHCTPYMEHTOB B Pa3IMYHBIX CUTYAIHAX I10-
BBIILIEHHOM CIIO’KHOCTH.
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Hepequb OLCHOYHBIX CPEACTB 0 TUCHHUIIJIMHE

«BoxocHa0keHue 1 BOJT0OTBEICHHE»

[Tpunoxenue 2
K paboueii mporpamme

HaumeHnoBanue
No OC OLICHOUHOTO K [IpencraBnenue oneHoY-
0 paTKasi XapaKTepUCTUKA OLIEHOYHOTO CPEJICTBA Horo cpeactsa B GOCH
CpelcTBa
[TpoayKT caMOCTOSTENHHOM pabOTHI CTYACHTA, IPEACTABIISIO-
Pedpepar H_II/Ivﬁ co00if KpaTKOe M3JI0KEHHUE B MMCbMEHHOM BH/IE TIO 33]1aH-
1 (P) HOI Teme pedepara, T/Ie aBTOp TPUBOJIUT MIPUMEPHI OTpeee- Tewmsl pedpepaTon
HUSI CBOMCTB Pa3TUYHBIX KOHCTPYKIIUNA U 0OOCHOBBIBACT MPUHSI-
ThI€ UM pEILCHUSI.
CpencTBO KOHTPOJIS, OPraHU30BaHHOE KaK CIelualibHas Oecena
YCTHBIH onpoc,  [I€Aaroruyeckoro pabOTHHKA ¢ 0OydYaroUIMMCs Ha TEMBbI, CBSI3aH- Bomnpocsi no
2 co0eceJoOBaHUE, [HbIC ¢ M3y4aeMOU JUCIUILUIMHON, U PACCUUTAHHOEC HA BBIACHEHHE | TeMam/pasjenaM JUCLU-
(YO) 00beMa 3HaHMH OOYJAKOLIErocs 10 ONPENEIEHHOMY Pa3ieny, Te- TUTUHBI

Me, TpobJiemMe U T.11.

KypcoBas pabota
(KP)

[IpoayKT camMOCTOSATEIHLHOW pabOThl CTYACHTA, MPEACTABISIONINN
CO6OI>'I HU3JI0KCHUEC B IMMCBbMCHHOM BHUJC IIO 3aIIaHHOI‘/1 TEMEC KOH-
TPOJILHOM paboThl, TI€ aBTOP pPEIIAeT pa3IuyHbIe 3aJa4M 110 TH/-
[paBJIMKE, BOJOCHA0KEHHUIO W BOJOOTBEICHUIO

Bapuantsl 3a1aHuii K Kyp-
COBOI paboTe

*) TeMbl KOHTPOJBHBIX Pa0OT, BOMPOCHI K YCTHOMY ONPOCY U 3a4eTy npuBeaeHsb! B [Ipunoxennn 4

CTpyKTypa U coiep:KaHUe TUCHUTIIMHBI
«BonocHa0:keHue U BOJIOOTBeIeHHE»
no HanpasJjiennio noarotoBku 08.03.01 «CrpoutesbcTBoO» (0akaiaBp)

Ilpunoscenue 3
K paboueii npozpamme
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n/

Paznen

Cemectp

Henens

cemecTpa

Buasl yue6Hoii padoThbl,
BKJII0YAsl CAMOCTOSITEJIbHYI0
padoTy CTy/IeHTOB,

H TPYA0EMKOCThb B yacax

Buabi camocTosITeIbHOI PadoThI
CTY€HTOB

®opMbI aTTECTA-

pigind

n/c Jlab CpC KCP

Pede-
pat

K.P. K.IL PTP

K/p

IepBo1ii cemecTp

Tuopasnuxa.
OcHOBHAasl TEPMHHOJIOTHSI:

l'uapocraTuueckoe JaBiie-
HUE, CWIa THIPOCTATHYCCKOTO
JIABJICHUS, MTOTEPH HAIOpa, JIIopa
THIPOCTATUIECKOTO JIABJICHUS,
pacxon, CKOpOCTb, K03 UIMEHT
THJIPABIMYECKOTO TPEHHS.

1.1.'mapocraTuka

OrnpeneneHie THIAPOCTATH-
YECKOI'0 JABJICHMS U €OUHHIBI €r0
n3Mmepenus. [loHATHE O cuie TH-
pPOCTaTUYECKOTO JaBIICHUS W TIO-
CTPOCHUE OIIOp JaBJIICHUS Ha
IUIOCKYI0O W KPHBOJIMHECHHYIO II0-
BEPXHOCTH.

1.2. 'mapoanunamuka.

Ilonaruss pacxoma, CKOpoO-
CTH, CMOYEHHOI'0 MEepUMETPa, TU-
paBIMYECKOTO pammyca. YpaBHE-
HHUE Hepa3pbIBHOCTH TMoTOKa. Ilo-
HATHE O JAMHHApDHOM M TypOy-
JIGHTHOM pexumax. Yucio Peii-
HOJIB/ICA. DHEPTEeTHYECKUH CMBICT
ypaBHeHHs bepHymnm mns peans-
HO#l xuakoctu. [locTpoeHue mbe-
30METPUYECKON JIMHUU U JIMHUU
MoJIHOM yJenbHO# sHepruu. Onpe-
JleJieHHe MOTepb Hamopa Mo JIMHE
U Ha MECTHbIE COMNPOTHUBIICHUS.
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OCHOBEHI pacueTa TpPyOOIPOBOIOB.
[Monstne ynmenpHOrO W OOMIETO
COTNPOTHBIICHNH  TpyOompoBoaa.
Hacanxn.

BonocHabxenmne
OCHOBHASI TEPMUHOJIOTHS:

BopocnabyxeHnne, CUCTEMBEI,
HACOCHI, HACOCHBIE CTAHIIUH, BOJIO-
3a00pBI, THIPABIMYCCKUIA pacUer,
MOTEPH, CKOPOCTh, HAMOP PaCXO],
OYHCTHBIC COOPYKCHHS, BOJOHA-
mopHasi OallHs, apMarypa, HapyK-
Hasi BOJOIPOBOIHAS CETh.

2.1.BonocHad:xeHue ropoaoB.

CucteMbl  BOAOCHAOKEHUS
ropona. Hopmbl BoornoTpeOieHusl.
PacueTHblc pacxombl U CBOOOIHBIC
Haropbl. VMICTOYHHKH BOIOCHAOKE-
Husi. Bomo3abopHbIe W BOIOMOMb-
E€MHBIC COOPYIKCHHSI.

CucteMbl MMOAaYuW M pac-
npenaeneHust Boabl. Hapyxkhast Bo-
JIONPOBOJIHAsL ceTh. ApMarypa Ha
cetu. OCHOBHBIE DJIEMEHTBI, CXe-
MBI, TPyObI U COOPYXKCHHS Ha BO-
JIONPOBOIHOM ceTu. Bomonamop-
HbIe OalTHW, HACOCHBIC CTAHIIWH.
OCHOBHBIC HOPMAaTHBHI M IIpaBHIIa
MIPOEKTHPOBAHUS BOJIOTIPOBOIHOM
CeTH.

CoiicTBa BOABI M TpeboBa-
HUSl, NpeAbsABIsIEMblE K €€ Kaue-
cTBY. TexHOJIOrHuecKkue CXeMbl
OUYHUCTKH U 00€33apaKMBaHUs ITH-
ThEBOU BOJIBL.

20

20

OCHOBHBIE METOABI YKCTICPHMEHTAIBHBIX
HCCIeIOBAaHHN CBOIMCTB IEPEBIHHBIX CTPO-
UTEJBHBIX KOHCTPYKIUH.

10
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TexHuKka 6€30MacHOCTH TIpU NPOBEACHUH

00CIIeI0BaHNsl TEXHUUYECKOTO COCTOSIHHS 2 2
CTPOUTEIbHBIX KOHCTPYKIIUH.
dDopMa aTTecTAUH
3AYET
HToro 4acoB 1o JUCUUILTUHE
18 18 18 54
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Ilpunoscenue 4
K paboueii npozpamme

KoHTpo/1b IPOMEKYTOYHBIX H HTOTOBBIX 3HAHUH CTY/ICHTA
5-i1 cemecTp

Bompocsl Kk TecTOBOMY Onpocy

Jljig TeKy1ero KOHTPOJIsl yCIeBaeMOCTH, TPOMEXYTOYHOM aTTECTallMM I10 UTOTaM U3Yy-
YEHMs] JUCLUIUIMHBI MCIIOJIb30BaH TECTOBBIM KOHTPOJIb, MO3BOJSIOLIMI CTyAEHTaM OLIEHUTh
YPOBEHb CBOMX 3HAHUI U MOJYYHUThH AOMYCK K CIaue UTOrOBOTO 3ayeTa Mo Kypcy (B ciydae
70% npaBUIBHBIX OTBETOB). TeCTOBBIN KOHTPOJIb MPEACTABIAET COO0N HAOOP CaMBIX BaXKHBIX
BOIIPOCOB IO BOJOCHA0)KEHHIO, BOJOOTBEICHUIO U  OCHOBAM T'HJAPABIUKU. TeCTOBBIA KOH-
TpoJb pa3padboran npodeccopamu kadenapsl «[uapasiukay MAMU OscsHHEKOBBIM B. M. 1
Camycp O.P., umeer Peructpanmonnoe cBuaerenbcTBO Ne28692 ot 05.03r. ®I'VII HTI]

«Uupopmpeructp» PenepanbHOro IENO3UTAPHS SJICKTPOHHBIX M3naHuid. Ha kaxxapiit Bompoc

HMECTCA HECKOJIBKO BAPUAaHTOB OTBECTA, U3 KOTOPHIX OJWH KU TOJIBKO OAWH SBJIACTCA IIPAaBUJIb-
HBIM. IL]I}I OTBCTA HA BOIIPOC HGOGXOI[I/IMO HaINpoOTHUB OAHOI'O U3 BApUAHTOB IMOCTABUTH I'aJiIod-

Ky.
TecToBbIil KOHTPOJIL

Opna aTMoc(epa cOCTaBIALT:
0 11la

1 100000 I1a

11000 IIa

[[MOTHOCTE CONIEHOI MOPCKOI BOIBI COCTABIIACT:
30 kr/v’

7 130 xr/™?

01 1030 kr/m°

3aKOH IUTABAHHA Tell OBUI OTKPHIT APXHMEIOM B:
[13 B J0 H.3.

[115 BH.A.

119 B H.3.

Onna atMocdepa COOTBETCTBYET BRICOTE BOOAHOrO cTomba —H, M:
1M

110 M

1100 M

KosdduiesT KuHeMaTH4ecKOi BA3KOCTH B cucTeMe CI M3MepsAeTcs B:

OIla
,
1 M=</c
]
M/c
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KDBED(DHIIHEHT BA3KOCTH BOJEI B (bHEH‘IECKDfI CHCTCMC COHHHIT H3MCPACTCA B
O 1 IIs

O 0.1 II3
0 0.011Is

BsA3kocTh 06TOHHOTO pacTBOpa
[Jbomnbine omudbl
[IMenbIne omudb

Hucno PEfﬂiDﬂLl{CA HMEET Pa3MEPHOCTD:
O M2

O M

[] OespasMepHOE

OOBeMHBII pacxon BoOsl B peke Bonra paseH:
Olem’/e

11 KMo/ romn
Bl 1M/ 4

VpaeHenue bepHyIUTH O HAeanbHOI (HEBA3KOI) KUOKOCTH UMEET BHL;
ORe=vdp/u

Cpgz; TPy +p‘;1f2::pgzz P, +pV22 2
O0Q=vS

Hamop xugkoct-H HMeeT pasMepHOCTE:
M

2
M
[] Ge3pasmepeH

['uapaBIHYecKuii YKIOH- 1| HMEET pa3MEPHOCTD:
M

[] OespasmepeH

[

KosddummeHT conpoTHRIESHIS IIPH TaMHHAPHOM T€YeHHH KHIKOCTH B TPyDax ompeaeiaeTcs Mo GhopMyIIe:
¥
OA =0.31/Re%25

OA=0.11(A /d+68/Re)*%
(2 =64/Re

Koad duiieHT cOmpoTHRIIEHIA-A. TIPH TEeUSHHH B TPYOe HMEET pa3sMepHOCTE:
[]6e3pasMepeH

M
OI1a
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BenmnunHa —v B ypaBHSHHH bepHYIUIH HMEET pazMepHOCTE:
(1M

H MO
1 M/c

Kosddumment pacxoma -|L 8 hopMyne 06beMHOTO PAcX0/a JKHIKOCTH,BHITEKAIOIIEH W3 OTBEPCTHA HMEET Pa3MEPHOCTh!
OIlac

O r/(emc)

[ Ge3pasMepeH

Bopa u3 pogo3zadopa(TpHeM BOObI H3 MOBEPXHOCTHOTO HCTOUHHKA)IOCTYALT:
1B HacOCHYH CTAaHIMI BTOPOTO MOIbeMa

[1B HacOCHYH CTAHIIHMIO IIEPBOTO NMOIbeMa

[] B ouHCTHBIE COOpYKEHHA

OB dumbtp

1B Hapy:KHY0 BOIOIIPOBOTHYIO CETh.

Boma M3 peku mocTymnaeT B:
[1Bomo3zabopHble CKBa/KHHBL

[T opH30HTaIbHBIE BO103a00PEI

[ PycnoBoit wii 6eperosoii Bono3zabopsl
[1HacocHy10 CTaHLHIO MIEPBOTO MOObEMA

Bo3zaylHele BaHTY3BI OJIA BBITyCKa BO3AyXa U3 HAPYKHOI BOJOIIPOBOJHOMN CeTH YCTAHABIHBAKOTCA:
[JHa TOHH/KeHHBIX Y4acTKaX CeTH

[1Bo371e mosKapHbIX THAPAHTOB

[/Ha pe3KHUX MOBOPOTAX CETH

[ Ha mOBBINIEHHBIX YYACTKAX CETH

[(Ha BBOOAx B 30aHHe

BITMIMTE HAIIMEHOBAHHWE BOJJO3ABOPHOI'O COOPYIKEHILA, YCTAHABJIIBAEMOI'O HA BEPEI'Y BOJNOEMA ITPI1
CJIIEOYIOUIMX ITAPAMETPAX:

I'mybuna pexu-bOJIEE 10M; ycTOHYHBRIE IPYHTH B OCHOBAHHH Oepera;

KpyThIe Oepera; aMIUINTy1a KolebaHuA yposHeil Boap! B Bogoeme-bOJIEE 6M; nefoBkIe YCIOBHA HOPMAIBHEIE

1.6eperoBoit Bogo3abop;

2 pyciioBoit Bomo3abop;

3.KOBIIL

R

BITITIITMTE HAITMEHOBAHIE TPYBOITIPOBO/IA, monaroIero
BOIY B Oak BOJOHAMOPHOI OalIHu ropoa;

1 . moparoime-oTBO MAIIHIL;

2. TIOJar0IIHIT;

3 HaIlOPHBIH.
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BIIMIIITE HAMMIMEHOBAHIE COOPYKEHIT A, cnenyromero

3a OUMCTHBIMH COOPY:KeHHAMH 110 00pa00TKe MUThEBOI BOIBI B CHCTEME
BOJOCHA0KEHHA rOPOAa ¢ MOBEPXHOCTHBIM HCTOYHHKOM:

1.HacocHadA CTaHIHA MEPBOTO MOIbEMA;

2.pe3epByap YHCTOH BOIEI ;

3.BOIOHAMIOPHAA OaIIHA;

4. HacoCHadA CTaHIUA BTOPOTO MOIbEMA.

Ocamok U3 BEPTHKAIBHOTO BOMOIIPOBOIHOTO OTCTOHHHUKA YIATASTCA |
[1Yepes LIEHTPAIBHYIO TPYOy

[1Yepes OTBOOHOI JIOTOK

[1Yepes WioByr TPyOy Mo AelcTBHEM THAPOCTATHYESCKOTO HAIIopa
[1Yepes HWIOBYIO TPYOY(IIPHHY IHTEIBHO)

BITHITTIITE HASBAHIE METOJA OUIICTKI nuteeB0ii BOIHI .
IpH KOTOPOM IIOCIIENOBATENBHO IIPHUMEHATCSA CAENYIOITHE COOPYKEHHA:

CMecHTeNnb, KaMepa XJI0mbeo0pa3oBaHuA, OTCTOHHHIK
1.cbunpTpan;

2.OCBETIICHHE;

3.00e33apaKUBaHue;

4 .00ecconHBaHHE.

IIpH IpaBIIEHOM COOIIFOIEHHHN IIPHHITHIA OTCTAHBAHIEA B OTCTOMHIKAX CKOPOCTh OCAKICHIA B3BeCH —W
CBoblie CKOPOCTH ABIUKEHHA KUIKOCTH —V 110 OTCTOMHHKY

CJMeHbIIIe CKOPOCTH ABIZKEHIA KHIKOCTH- VIIO OTCHOHHHKY

[JDTH CKOPOCTH PaBHBI

B cucteMe BomocHaOkeHHA TOPO/Ia ¢ MOA3eMHBIM HCTOYHHKOM OTCYTCTBYIOT:
[1HacocHasA cTaHIHA IEPBOTO MOJbeMa

[THacocHasA cTaHIMA BTOPOTro MOJbeMa

[1BomoHamopHasA OarrH:A

[]OYHCTHBIE COOPYKEHHA

ITapawtensHasA cxeMa KaHATH3AINI TOPOaa IIPHMEHASTCA:
[(1I1Ipu monoroM penbede MecTHOCTH

[(1IIpu pe3koM YKIOHE MECTHOCTH K peKe

CITpu wiockoM penbede
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BITHUIIIMTE HASBAHIIE COOPYKXEHIIA .roe mpoHcXOOUT OKHCIIEHHE
OpraHM4YeCKHX COeIHHEHHI B CTOYHOI KHAIKOCTH Ha CTAHIIHH OYHCTKH C

IIOMOIIBI AKTHBHOI'O MJIA B IIPUCYTCTBHH KHUCIIOPOA:
1.a3pOTEHK;

2 BTOPHYHBII OTCTOHHHK;

3.MEeTaHTEHK

Oobe33apaKHBaHHE CTOYHBIX BOJ Iepe] X BBITYCKOM B BOJOEM OCYIIECTBIASTCA:
[1Bo BTOpHYHOM OTCTOIHHKE

[1B KOHTaKTHOM pe3epByape

1B MeTaHTEeHKE

[1B cenruke

InoBsle Iomanki HeoOX0OUMBL [IJI:
[1O0e3BOKHBAHHA ITECKA
[1OYHCTKH CTOYHBIX BO
[106e3B0oXKHBAHHA HIIA.

Bonpocs! 11 caMmonpoBepKH

JlJig MOATOTOBKM K cJjaue 3adera Mo KypcoBOM paboTe CTyIeHTaM IMpejyiaraercs OTBe-

TUTh Ha BOIIPOCHI JIJIsl CAMOIIPOBEPKHU:

- B KaKHX CJIydasx MPOEKTUPYETCs TYIMHKOBAask CXeMa BOJOCHA0KEHUS 3[aHHs C HUXK-
HEW pa3BOJKOM;

- TI0YeMy BOJOMEPHBIH y3eJ MPOeKTHPYETCsl ¢ 00BOAHOM JTMHUEH;

- Marepuai BBOJOB, MUHMMaJlbHas ITyOrHa 3aJ10’)KEHUS] BBOJIOB, pacyeTHasl JIMHA;

- MaTepuaj BHYTPEHHEH CeTH BOJOCHAOKEHUS;

- pacmosoXeHHe MarucTpaju, CTOSKOB;

- MecTa ¥ TUI BOJ03alOpHON apMaTypBhl;

- Ledb TUAPaBINYECKOrO pacyueTa;

- crnoco0 BeIOOpa TUMA BOJOMEPA;

- Marepuaj BHYTPEHHEH cucTeMbl KaHAU3allUN;

- yCTpOMCTBa Il MPOYUCTKH U BEHTHIISIIMU CETH;

- Marepuai BBIITYCKOB U MECTa UX PACIIOIOKEHHUS;

- TIOHATHUS CKOPOCTH CAaMOOYMIIECHUS M HAIIOJHECHUS;

- -MaTepual JBOPOBOI ceTH, MpaBUiia ee MPOESKTUPOBAHMUS;

- olIpe/ieTICHNEe OTMETOK JIOTKOB TPYyO, CrIocoObl coeTMHEHUs TPYO B KOJIOALAX JBO-
pOBOIi ceTH.

TeMbl CeMHHAPCKUX 3aHATHH

No Ne 3a-

[Litan 3aHATHSA, OCHOBHOE COJEPKAHUE
TEMBI | HATUA
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MeToapl MCCIIEOBAHMI CTPOUTENBHBIX KOHCTPYKIMI. PacueTHbie cuUTyaruw,
YUUTBIBAEMBIC TP PACUETaX CTPOUTEIBHBIX KOHCTPYKIIUH, TIOHSITHS O MPE/IEIThb-
HBIX COCTOSTHHSIX CTPOHUTENILHBIX OOBEKTOB.

[TpenBapurenbHbie 0OCIEIOBAHMS, OIICHKA TEXHWYECKOTO COCTOSHUS CTPOH-
TENBHBIX KOHCTPYKIIUIA TP TIPEIBAPUTEIILHOM 00CIICIOBAHHUH.

Bunel paboT 1o ompeneneHrio TeOMETPHUYECKHX MapaMeTPOB CTPOUTENBHBIX
KOHCTpyKUmid. OOMepHble paboThl. CoBpeMeHHbIE MPUOOPHI U MHCTPYMEHTHI,
TIpUMEHSIEMBIE TIPH 0OMEPHBIX padboTax. M3mepenus mporu6oB u aedopMariyii.

[TprurHBl BOSHUKHOBEHUSI TPEIMH B CTPOUTENBHBIX KOHCTPYKIHSIX. CriocoObI
HaOJTFOIeHMS 32 TPEIMHAMH, TIPHOOPHI KOHTPOJIS TPEITMHOOOPA30BaHMSL.

OcCHOBHBIE THUIIBI TPHOOPOB M YCTPOWCTB, MPUMEHSEMBIX MPH OINpPEIeICHUH
NPOYHOCTH OeToHa. MeToauKu onpeseieHns] MPOYHOCTH OETOHA MPHU MOMOILH
MosnoTtka Puznens u sragonHoro Monnotka Kamikaposa. [Tpubopsr u ycrpoiicta
UL OTIpEZIeNIeHNs] IPOYHOCTH OETOHA M METOAMKH TPOBECHHS UCTIBITAHHUHA.

VYIIbTpa3ByKOBOM METOJ OMpeNeNICHUs] IPOYHOCTH OeToHa, MPUOOPHI IS Yilb-
TPa3BYKOBOT'O CCIIECIOBAHMSL.

CriocoObI oTpeIeTIeHrsT TONIIMHBI 3aIlIUTHOTO CJI0Sl OETOHA B JKEJIE300€TOHHBIX
KOHCTPYKLHAX, UCHOJIb3yeMbIe TIPHOOPHI, UX XapaKTEPUCTHKU U 00J1acTh MpHU-
MEHEHUS.

TpeboBanust k 0TOOpY 00pa3LIOB [UTs MPOBEACHUS JIAOOPATOPHBIX HCIIBITAHHIA.
WHCTpyMEHT, MpUMEHSCMBIH Ul  BBHIMWIMBAHUS W BBIOYpPUBAHHS OOpPA3IIoB,
TpeOOBaHMS, MPEIBSBIISIEMbIC K 00pa3Iam.

Omnpenenenne TEXHUUYECKOTO COCTOSIHUSI KAMEHHBIX KOHCTPYKIMH MO BHEUTHUM
MpU3HAKaM.

10.

OcHoBHBIE TPUOOPHI IS OIPEIEICHNS POYHOCTH KAMEHHBIX KOHCTPYKIIMH, UX
XAPaKTEPUCTUKH.

11.

OcobeHHocTH 00CIeI0BaHMs CTATIbHBIX MOKPBHITHI, KOJIOHH U CBSA3€H MO KOJIOH-
HaM, TIOJIKPAHOBBIX M IPOYMX CTAIBHBIX KOHCTPYKIIUH.

12.

OOcnenoBaHne CBapHBIX, 3aKJICTIOYHBIX W OOJNTOBBIX COCTMHEHHMA. MeToanka
orpeieNicHust 1e)eKTOB B CBAPHBIX IIIBAX.

13.

Omnpenenenye TEIUIO3ALIUTHBIX KAaUECTB OrPaXKIAFOIINX KOHCTPYKIMH, OIpese-
JIEHUE BJIAXXKHOCTHOIO COCTOSIHHSL M BO3IYXOIPOHHUIIAEMOCTH OIPAXIAFOLINX

KOHCTPYKLIMH.

14.

OcHOBHBIE CBOICTBA, MPEUMYIIIECTBA U HEIOCTATKH JIPEBECUHBI KaK CTPOUTEIb-
HOT0 Marepuara.

15.

Onpenenenue nporuOoB U eGOopMaITHiA HIIEMEHTOB JIEPEBIHHBIX KOHCTPYKIIUH,

16.

MeToIMKi MUKPOCKOITMYIECKOTO MCCIICIOBAHKS OOPa3IioB IMOPaKCHHON JpeBe-
CHHBEI B CHGHI/IaJII/ISI/IpOBaHHBIX na60paT0pI/1;1x.

17.

@DaKTOpsl, BIMAIONME HA CBOMCTBA U MPOYHOCTHBIE XAPAKTEPUCTUKU JICPEBSH-
HBIX KOHCTPYKLIH.

18.

TexHrka 0€30MacCHOCTH TPHU TPOBEICHUU OOCIECIOBAaHHS TEXHHUYECKOTO CO-
CTOSIHUSI CTPOUTENBHBIX KOHCTPYKITHH.

KoHTpoJsibHbIe BONpochI M 3aJaHUs /151 IPOBeIeHUsI POMeKYTOUHOM aTTecTAlMU

(3auer)
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TekcT Bompoca

n/m
OcHoBHBbIE TpeOOBAaHUS HOPMATUBHOM TOKYMEHTALIUHU, PETJIAMEHTHUPYIOLIE TPpeOOBaHUS K
1. | mpOBEIECHHIO SKCIIEPUMEHTAIbHBIX UCCIEA0BAHUN. MeTObl NCCAEOBAHUM CTPOUTEIBHBIX
KOHCTPYKLUH.
5 PacuerHble cuTyanyu, y4YUTHIBa€MblE IIPU pacdeTax CTPOUTEIbHBIX KOHCTPYKLUM, IOHS-
THUS O TIPEACTBHBIX COCTOSIHUAX CTPOUTEIBHBIX OOBEKTOB.
[IpenBaputenbHble 00CIEI0BaHMS, OLIEHKA TEXHUUYECKOIO COCTOSHUS CTPOUTENIBHBIX KOH-
3. | cTpyKuuil npu npenBapuTenbHOM oOcienoBaHMH. OpHEHTUPOBOYHASI OLEHKA MPOYHOCTH
OETOHHBIX KOHCTPYKLIUH.
4 BinstHue TepMopaguaiioOHHOrO pesKUMa MOMEIIEHUM ¥ XMMHUYECKOM arpeCCUBHOCTH Cpe-
" | bl HA CTPOUTENBHBIE KOHCTPYKIIHH.
Buael paboT 1o omnpeneneHnio TeOMEeTPUYECKHX MapaMeTpoB, MPOruboB U aedopmanuit
5. | crpouTenbHbIX KOHCTpyKUuil. CoBpeMEHHbIE NPUOOPHI U MHCTPYMEHTHI, NPUMEHsSEMBbIE
pu OOMEpHBIX paboTax.
6 Metoasl onpenencHus OTKJIOHEHWM OT BEPTUKAIM M TOPU30HTAIN CTPOUTENBHBIX KOH-
| crpykuuii. IIpeaensHO JONYCTHMBIE IIPOrHOBI CTPOMTENBLHBIX KOHCTPYKIIHIA.
7 [TpuumHbl BO3HMKHOBEHUS TpeurH. CriocoObl HaOMIOACHUS 3a TPELUMHAMHU, HTPUOOPHI
" | KOHTPOJISI TPEIIUHOOOPA30BAHHS.
8. OCHOBHBIE METOJBI KOHTPOJISI MPOYHOCTH OETOHA: YJIBTPA3BYKOBOH, IUIACTHUYECKOW Jie-
(opmanuu, OTphIB, CKaJbIBaHUE PeOpa U OTPHIB CO CKAJIBIBAHUEM.
9. OcHOBHBIE THUIBI NPHUOOPOB U yCTPONCTB, MPUMEHSAEMBIX NPHU ONPEAEICHUH INPOYHOCTH
OeToHa.
10 MeTtoauku onpeeneHust IPOYHOCTH O€TOHA MPY MOMOIIM MOJIOTKa PU3AENs U 3TaJOHHO-
" | ro monotka Karikaposa.
1 DJEeKTpOHHBIE PUOOPHI ISl OIpEIeIeHUs] MPOYHOCTH OeToHa - MonoTok lImunra, ckie-
" | poMeTp, UX OCHOBHbBIC XapaKTEPHUCTHKH.
12 [TpuGops! 1 MeTOABI VISl ONpEAeNeHUs MPOYHOCTH O€TOHA U OETOHHBIX KOHCTPYKIUH yIIb-
" | Tpa3BYKOBBIM METO/IOM, MX OCHOBHBIC XapPAKTEPUCTHKH U 00JTACTh UCTIONB30BAHUSL.
13 [TpuGops! Ans ompenesneHus] TONIIMHBI 3allUTHOTO CJI0si OETOHA, MX XapaKTEPUCTUKU U
" | obacTh pUMEHEHMUSI.
TpeboBanust k 0TOOpy 00pa3LOB AJS MPOBEJCHUS JIAOOPATOPHBIX MCIBITaHUA. WHCTPY-
14. | MEHT, MPUMEHSIEMBIA JII1 BBIMUJIMBAHUS U BRIOYpHBaHUS 00pa3ioB. METOIMKN MCTIBITA-
HUS 00pas3IloB.
15 OnpeneneHue TEXHUYECKOTO COCTOSHUS KAMEHHBIX KOHCTPYKUUH 10 BHEIIHUM IIPHU3HA-
" | kam.
16 MerToap! onpeeneHns: MPOYHOCTH KaMEHHBIX KOHCTPYKIMI 0€3 UX pa3pyllIeHus B HATyp-
" | HBIX yCIOBHSAX.
17 JleeKTbl U MOBpeXIEHUsS CTATBHBIX KOHCTPYKUMNA. MeETOoAbl OompesieseHus: reoMeTpuyie-
" | CKHX XapaKTEePUCTHK CTATbHBIX KOHCTPYKIIHI, HX CEYCHUH, CBAPHBIX IIIBOB.
13 OCHOBHBIE MOBPEKACHUS MMOAKPAHOBBIX KOHCTPYKLUI U KPaHOBBIX peibcoB. TpeboBaHuUs
" | mpu 06cre0BaHNH MOAKPAHOBBIX KOHCTPYKIIHIA M KPAHOBBIX PEIIbCOB.
19, TexHUYEeCKOE COCTOSHUE CTAIBHBIX KOHCTPYKIIMH, MIOPAKEHHBIX KOPPO3UEN, BUJIBI KOPPO-
3UU. MeTOobl ONIPEACIICHNs CTEIICHU MIOBPEKIACHUS KOPPO3UEN METAIUNIOKOHCTPYKIUM.
20 OO6cnenoBaHue CBApHBIX, 3aKJICMOYHBIX U OOJTOBBIX coeauHEHHMH. MeToauka orpenerne-

HUs 1e(PEeKTOB B CBApHBIX IIBaX, MPUOOPHI U 00OpPYAOBAHHE, HUCTIOIB3YEMOE ISl OTpee-
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neHus 1e(eKToB.

OCHOBHBIC TTOKA3aTeIN KauyecTBa CTaJIi, ONPECACIISICMBIC ITPU Ha60paTOpHBIX HUCIIBITAHUAX,

21 METOUKH OIPEICIICHHS.

” MeTonuku onpeaeneHus TEIUIO3aNUTHRIX KaueCTB, BIAKHOCTHOTO COCTOSIHHS U BO3IIyXO-
" | IPOHMIIAEMOCTH OTPAKIAIOIINX KOHCTPYKIIUHA.

. Oco0eHHOCTH APEeBECHHBI, KaK CTPOUTEIHHOIO MaTepraia, OCHOBHBIC CBOHCTBA, IPEUMY-

IIECTBA M HEJIOCTATKU APEBECHHBI KAK CTPOUTEIHLHOTO MaTepHara.

24 OCHOBHBIC TPH3HAKH, XapaKTEPU3YIONINE TEXHHUYECKOE COCTOSHHE JEPEBSIHHBIX KOH-
" | CTPYKIIHIA.

’5 Onpenenenue nporudoB u aedopMaIyii HIEMEHTOB JePEBIHHBIX KOHCTPYKIMH, MTPEIENIb-
" | HbIE IPOTUOBI ¥ UX BETUYUHEI.

%6 MeTouKi MUKPOCKOITUYECKOTO UCCIIEAOBaHUS 00pa3I[0B MOPAXKEHHON IPEBECHHBI B CIIC-
" | HMATM3MPOBAHHBIX JIAOOPATOPHUIX.

27. | Metoapl onpeiesIeHUs] IPOYHOCTHBIX XapaKTEPUCTUK JAPEBECUHBI.

)3 @DakTophI, BIUSIONIME HA CBOWCTBA M NMPOYHOCTHBIC XAPAKTEPUCTHKHU JIEPEBSIHHBIX KOH-
" | CTpYKIIHIA.

29 TexHuka 6€30MaCHOCTH TP MPOBEICHUU 00CIETOBAHUS TEXHHUECKOTO COCTOSIHUS CTPOU-
" | TeNBHBIX KOHCTPYKIIHUIA.

30. | Pabora Ha BbIcOTE. PaboThI MO 00CTEq0BaHIIO (PYHIAMEHTOB U TTOA3EMHBIX KOHCTPYKIIHM.
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