[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OWO: Makcnmos Anekceit bopnAEMCTEPCTBO HAYKU U BBICIIIETO OBPA30OBAHUSI POCCUMCKOU ®EJEPALINN

LlomxHocTb: AMpeKTOp A p RN R T P HPC S B O B KETHOE OBPASOBATE/BHOE YUPEX/IEHME BBICITEIO OBPA3OBAHMS
[ata nognucanus: 31.08.2023 12:20:29

Vescansiii nporpamvist kios < MOCKOBCKUH IOJIATEXHUYECKUI YHUBEPCUTET»
8db180d1a3f02ac9e60521a5672742735¢18b1d6 (MOCK DBCKU IMOJIUTEX)

PABOYAA ITPOI'PAMMA JUCHUITJIMHBI

«BomocHa0:xkeHue M BOJOOTBeleHHE ¢ OCHOBAMHU I'MIPABIUKID)

HampaBnenue noaroroBku
08.03.01 «CTpouTeabCTBO»

[Tpodunb
«IIpoMbIlI/IEHHOE H TPAKIAHCKOE CTPOUTEIHCTBOY

KBanmudukanus (cTeneHp) BbITyCKHUKA
bakanasp

dopma oOydeHus
3aounas

Mocksa 2020 r



1. llesan ocBOEHMSI AU CIMILIMHBI

[Iporpamma pa3zpaboTana ¢ yueToM TpeOOBaHUMN K 0053aTETLHOMY COJICPKAHUIO YPOBHS
noaroToBku OakamaBpoB no HamparieHuio 08.03.01 «CtpouTenbcTBO» € yuyeToM TpeOOBaHHIA
@enepanbubix O0paszoBarenbHbIX CTaHIAPTOB TPETHETO MOKOJEHUS, a TakKKe pPEerHoHaIbHOU
cenu(PUKd W HAyYHO-UCCIENOBATENILCKUM TMpeanoureHusM kadenapsl «I[IpoMblnieHHoe u

IPaX/1aHCKOE CTPOUTEIHCTBOY.
HeasiMu u3y4yeHUus1 JaHHON JTUCHUIIUHBI ABJISIIOTCS:

- IIOATrOTOBKa CTYJACHTOB K JCATCIBHOCTH B COOTBCTCTBHH C KBaHH(l)HKaHHOHHOfI

XapaKTepUCTUKON OakaaBpa IpoQuIIs;

- OBJIaACHUC OCHOBHBIMH [IIPUHOUIIAMHA W 3aKOHaAMHW THUAPABJIWKH, IIpaBUIaMU
MMPOCKTUPOBAHHUA, OKCILUTyaTalluu CHUCTEM BOHOCHa6)KeHI/ISI 1 BOOOOTBCIACHUA 3}13HHI>'I n

OCHOBaMH HX pacucTa,

- O3HAaKOMJICHHE C TpeOOBaHUIMHU WCIIOJIb30BAHUSI HOBEMIIUX CTPOUTEIBHBIX
MaTepuasoB H OO0OpYJIOBaHHs, paOOTOW COOPYKEHHUH CHUCTEM BOJOCHAOKCHHS U
BOOOOTBECACHUA TOA0B, IEPCICKTUBHBIM PAa3BUTUCEM OKOJIOTHYCCKH 3(1)(1)6KTI/IBHBIX

OUHCTHBIX COOPY>KEHUH.

Ot Oeii JOCTUTAKOTCA TIPHU BBIIMOJIHCHUW Psa Tpe6OBaHI/II71 K YPOBHIKO OCBOCHUSA

COZIEpKaHUS Kypca.
CTylleHT [OJKEH MOJYYUTh 3HAHMS:

- 1o THApaBiIMKe, 00 OXpaHe OKpYXKalollell Cpeapl, TIPagoCTPOUTENIHCTBY,
9HEpProcOepeKEHNI0, - IO 3aKOHAaM, B KOTOPBIX pErjJaMEeHTHPYIOTCS TpeOoBaHUS K
NPOKJIAJAKE WHXEHEPHbIX KOMMYHMKAallMM W COOpPY)KEHHH B Mpeaenax TOpoJCKON
3aCTPOMKHM, MNPOMBINUICHHBIX  IUIOMIAJIOK, OOECIEeYMBAIOUIMX  COXPAaHHOCTb U

J0JITOBEYHOCTH CTPOUTCIIBHBIX KOHCTPYKHI/Iﬁ;

- II0 OCHOBHBIM HAIIPABJICHHUAM H IICPCIICKTUBAM PA3BUTHUA CHCTCM BO,Z[OCHa6)KeHI/IH,
BOOOOTBCACHUA TOpOAOB, DJJICMCHTAM OJOTHUX  CHCTCM, cxemMaM, COBPEMCHHOMY

000pyI0BaHUIO, METOJJAM HX MPOEKTUPOBAHUSI.
CTyIeHT JOoKeH UMEeTh IPEICTaBICHUS:

- 0 pa60Te OYHCTHBIX COOpy)KeHI/Iﬁ " OTACJIBHBIX IMPOHCCCax MO OYUCTKEC CTOYHBIX BOO U

YTUWIA3alUu O0CaJIKOB.



- HpI/IO6peCTI/I HAaBBIKW ITPUMCHCHUS TUITOBBIX peHleHHﬁ, MCTOAUK HNPOCKTUPOBAHUA U
pacu€ta CUCTEM BOZIOCHa6)KeHI/I$I n  BOJOOTBCACHUA SHaHHfI, HCITIOJIb30BAaHUA

COBPEMEHHOTO 000PYIOBAHUSI, METOI0B MOHTaXa M MPOKIATKH KOMMYHHKAITUH.
2. MecTo aucumiuinibl B cTpyktrype OOII 6akanaBpuara

JucturinHa  «BojocHaOkeHue W BOJOOTBEICHHME» BXOAUT B OJok b.1 ocHOBHOM
oOpa3oBatenbHOil mporpaMmbl.  OHa JIOTHYECKH U COJCPIKATENBHO B3aUMOCBSI3aHa CO

CHEAYIOIUMH TUCIUIUIMHAMK U ipakTrukamu OI1T1.
- DKOHOMHUKA;
- IlpaBoBenenue.
- Maremaruka;
- HadopmanroHHbIE TEXHOJIOTHH;
- Teopernueckas MExaHUKa;
- HWuxenepnas rpaduka;
- XuMus;
- @usuka;
- KoJorus;
- -T'eone3us;
- T'eomorus;
- OCHOBBI APXHUTEKTYPhI M CTPOUTEIHHBIX KOHCTPYKITHH.
- BXKIL;
- CrpourenbHble MaTepUAIIbI;
- Texunonornueckue Mpoecchl B CTPOUTEIBCTBE;
- Temnora3zocHa0kxeHHE U BEHTHIIAINS.

3HaHUs, YCBOCHHBIE NPU U3yueHUH Kypca «BogocHabkeHne u BOJIOOTBEIEHUE C OCHOBAMHU
THJIPABIMKW», OyIyT WCHOJB30BaHBl  CTYACHTAMH TPH  BBIMOJHEHUH  JTUTUIOMHOTO
MPOCKTUPOBAHUS, HAMPUMEpP, pa3paOOTKU CTPONTEHIUIaHa  OO0BEKTa CTpOUTENbCTBA. [lpum
M3YYEHUN TUCHUTUIMHBI « TeXHOJIOTHUSI CTPOUTEIHHOTO MPOU3BOJICTBAY» M T.J. CTYJIEHTHI CMOTYT
MPUMEHUTH 3HAHUS, TOJTYYCHHbIE B XOJ/Ie U3yUEHUs JAHHOM TUCIUIUIMHBI, HETMOCPEICTBEHHO B

CBOEH HpOCKTHOﬁ n HpOPI3BO,Z[CTBCHHOI>'I pa60Te npu H€‘06XO,Z[I/IMOCTI/I MMPOCKTUPOBAHMA,



CTPOUTCIILCTBA U IKCIUIyaTallU OYUCTHBIX COOPYIKCHUMU,

B0/103200pOB, HACOCHBIX CTAHIIMA,

MHXEHEPHBIX PE3€pBYapOB pa3IMYHOIO HA3HAYCHMs, IIPU MPOKIAJKE CETeH U KOMMYHHKAIUH,

pa3pabOTKe HOBBIX MTPOTPECCUBHBIX MATEPUAJIOB JJI TPYOOIIPOBOIOB CUCTEM BOJOCHAOKEHUS U

BOJIOOTBEJICHUS 3IaHUI ¥ TOPOJIOB.

3. IlepeyeHpb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs 10 JUCHUIIHHE
(MOyJI10), COOTHECEHHbIE C IIJIAHMPYEMbIMHU pe3yJIbTATAMU O0CBOCHHSA
o0pa3oBaTe/IbHOM MPOTrPAMMBI.

B pesynbrare

OCBOCHHA  TUCHMIIIIMHBI

(Monmynst) 'y oOydJarouiuxcs

(1)OpMI/Ipy1-OTCSI CIcAyromue KOMIICTCHONN W  OOJIKHBI OBITH HOCTUT'HYThI
CIeIyIONMe Pe3yJbTaThl 00yueHUs Kak dTan (GOPMHPOBAHUS COOTBETCTBYIOIIUX
KOMIICTECHITUI:
B pe3yabTarte ocBoeHMs
o0pa3oBaTeJLHOM
Kon - Ilepeuenpb NIaHUPYEMBbIX pPe3yJabTATOB 00y4eHH S
KOMIIETeHIIN N Mo THCIUTIINHE
00y4aIOLINICA J0IKEH
00JaanaThL
OIIK-8 CrniocoOeH OCyIIECTBIATh U | 3HATH:
KOHTPOJINPOBAThH OCHOBHBIC TIOJIOKCHHS 10 MTPOSKTUPOBAHHUIO U
TEXHOJOTUYEeCKUE 3KCIUTyaTaluu 000pyI0BaHMS HHKCHEPHBIX
IIPOIECCHI CTPOUTEITHHOTO CUCTEM 3[IaHHi, KOHTPOJIMPOBATH TEXHO-
MIPOM3BOCTBA U JIOTUYECKHE TIPOIIECCHI, IPUMEHSTh H3BECTHBIC
CTPOUTEIHHON UHIYCTPUH Y HOBBIE TEXHOJIOTHU B 00J1aCTH
¢ y4€éToM TpeOOBaHUIA CTPOUTEILCTBA CUCTEM BOJAOCHAOKECHHUS U
IIPOM3BOACTBEHHON 1 BOJOOTBEICHUS
3KOJIOTMYECKOMN YMeTh:
0€30IaCHOCTH, TPUMEHSIS ¢ lcnonp30BaTh MPHHIUIIB A3PHEKTHUBHOTO
W3BECTHBIC U HOBBIC pa3MerieHuss 000pyTOBaHHS U PabOTHI
TEXHOJIOTHHU B 00JIaCTH TpyOOIIPOBOIHBIX CETECH BOOCHAOKEHUS U
CTPOUTEILCTBA U BOJIOOTBEICHHS
CTPOUTEIHHON UHIYCTPUH | BJANETH:
¢ MeronaMu BHEIPEHUS] HOBEHUILIETO
000pyIOBaHMS U U HOBEHIIIUX
SHEProcOeperarox TEXHOIOTHI
OIIK-10 Croco6eH OCYIIECTBIIATh U | 3HATh:
OpraHU30BbIBATH - TpeOOBaHHUS MO TEXHUYECKOH
TEXHUYIECKYIO IKCIUTyaTallH, TEXHUIECKOMY 00CITYKHBAHHIO
IKCIUTyaTaIHIo, Y PEMOHTY CeTel BOAOCHAOXKEHHS U
TEXHUYECKOE BOJIOOTBEJICHHSI.
00CITy)KMBaHHUE U PEMOHT yMeTh:
00BEKTOB CTPOUTEIHCTBA ® orneHuBaTh A3PGEKTUBHOCTH PabOTHI CceTel
W/WITH KUTUIITHO- BOJOCHA0XCHHS U BOJIOOTBEACHHUS
KOMMYHaJIbHOTO BJIAETh:
XO03sICTBa, IPOBOIUTH ® HOBEUIINM TEXHOJOTUSMU 110
TEXHUYCCKHUH HAI30p U MMPOCKTUPOBAHUIO CETEH BOOCHAOKEHUS U




9KCHEPTH3Y OOBEKTOB BOJIOOTBEICHUS
CTPOUTEIHCTBA

Taxum 00pa3oM, B pe3ybTaTe OCBOCHHUS AUCHUIUTMHBI KX Iblii 00y4Yaromuics T0KEeH
3HATh:

- OCHOBHBIC MOJIOKCHUSI CTATHKA M JWHAMHKH JKUJIKOCTH, COCTABJSIOLIUX OCHOBY

pacyera rUIPOTEXHUYECKUX CHCTEM, MH)XEHEPHBIX CETEH U COOPYIKECHHI;

- [PUHLUIEI padOThI HACOCHOTO 000PYI0BAHUS;

- KJIacCcU(UKAIHIO TPYHTOB;

- HOBBIC CTPOUTCIBHBIC MAaTCpHUaAIbl, UCIIOJB3YEMBIC ITPU IIPOCKTUPOBAHNHN U ITPOKIIAJKE
ceTei BOIIOCHa6)KeHI/ISI N BOOOOTBCACHHSA B JKHUJIBIX 3JaHUAX U IOpOJdax;

- TIEPCICKTUBBI pa3BUTHUIA ceTei BOI[OCH36)K€HI/IH M BOOAOOTBEACHUA I'OPOAOB,

- OCHOBBI TPOCKTUPOBAHHS W KOHCTPYHPOBAaHUS CeTed  BOAOCHAOKEHUS W
BOJOOTBEICHUS 3[1aHUM;

- paboTy BOI03a00PHBIX COOPYKEHHIA, HACOCHBIX M OYHCTHBIX CTaHIIHIA,
- COBpEMEHHOE 000pYyI0BaHUE 3[AHUI U COOPYKEHHUIA;

- COOHMAJIBHBIC  ACICKTbBI MW  HIPABOBBIC  AKTbhl, BJIHUAOIIUMC HAa  PAUOHAJIBHOC
HCIIOJIB30BAHUEC BOJHBIX, SHEPICTHUCCKUX PECYPCOB U 3KOJIOTHIO.

- POJb XU 3HAYCHUEC CUCTCM BOI[OCHa6)KeHI/I$I 1 BOOAOOTBCACHUA TOPOJOB;
-  XapaKTCpUCTUKY HCTOUYHHUKOB BOI[OCHa6)KeHI/IH;

- CBOICTBa BOAbI U Tp€6OBaHI/I$I, MNpEABABIACMBIC K €€ KAa4YCCTBY, TCXHOJIOTHYCCKUC
CXEMbI OYUCTKH U O6€333pa)KI/IBaHI/IH MMUTHEBOM BOJBI; IIPOLECCHI M allllapaThl;

- TUAPABJIMYECKUM pAacdeT BHYTPEHHEIO BOJOIPOBOJA; YCTPOMCTBO U KOHCTPYKLUIO
BHYTPEHHEHN CHUCTEMbI KaHAJIN3ALIAN;

- MeCTa YCTaHOBKHM YCTPOWCTBA JJISI MPOYUCTKUA M BEHTUJISILIMK KaHAJIU3AMOHHOMN CETH;
YCTPOMCTBO BHYTPEHHUX BOJOCTOKOB;

- YCTpPOICTBO ABOPOBOM KaHAJIM3AIIMOHHOMN CETH; OMpEAEICHNE OTMETOK JIOTKOB TPYO U
HOCTPOEHUE TPOPUIIS;

- YCTpPOWMCTBO BOJOCHA0XEHHUsS W BOJOOTBEICHHS HAa CTPOUIUIONIAIKAX, KOMIUIEKCHOE
peleHne YKOJIOTHYecKX TpeOOBaHMIl 10 3alIUTE OKPYKAIOIIeH MPUPOTHOM Cpebl.

CryaeHTsl, u3yvarouue JaHHYI0 JUCIUIUIMHY JOJIKHBI YMETh:
- ONpPEIEIATh BEIUYNHY THAPOCTATUYECKOTO JABICHUS THAPOCTATUYECKOTO JABJICHUS;

- CTpOUTH OIIOPLL THAPOCTATHUYCCKOI'O JaBJICHHUA u OIPCACIIATH CUIly
TUAPOCTATHUYCCKOI'O JaBJICHHUA HA KpHBOHHHeﬁHYIO IIOBEPXHOCTD,

- OOBSACHUTH ypaBHEHHE IIOCTOSHCTBA PAcX0/a;
- 0OBSACHUTH PHEPreTUYECKUI CMbICT ypaBHeHUs bepHyiy;

- OMpeeNATh MOTEPU HAMOpa Ha TPEHHE IO JUIMHE TPYOONMpoBOJAa W HA MECTHHIC
COTPOTUBIICHUS;

- BBIIOJHUTH TUAPABIMYECKUN pacueT TpyOOIpOBOIOB;



- aHAJU3UPOBATh MapaMeTphl pabOThI LIEHTPOOESKHOTO HACOCA;
- CHUMAaTh MOKa3aHMs BOJOMEPOB, MAHOMETPOB H JIPYTHMX U3MEPHUTEIbHBIX IPUOOPOB;
- BBIOMpATh TUMIOBBIE PEIICHHS CUCTEM BOJIOCHA0KEHUS M BOJIOOTBEACHUS B 31aHUSX;

- BbIOMpaTh BUA H MecTa /s MpPOEKTUPOBAHUSA BOJ03a00pPOB [UIsl TMpHeMa
MIOBEPXHOCTHBIX U MOA3EMHBIX BOJ;

- OmpeaenaTbh 00beM OaKa BOJOHAIIOPHON OalTHu;

- TPOU3BOIUTH TUAPABIMYECKHI pacueT ceTell BOJOCHAOKEHHS W BOJIOOTBEICHUS
37aHHUS;

- CTpOUTH HpO(bI/IJ'IL IlBOpOBOP'I CETHU BOJOOTBCACHUSA 3aHU,

- OOBACHUTH CYIITHOCTb OMOJOTrHYECKON OYHMCTKH CTOYHBIX BOJ,

- IPOCKTHUPOBATH HAPYIKHBIC CCTU BO,[[OCHE[6)KCHI/I$I 1 BOJOOTBCACHUA.
CT}’JIGHT JOJIDKCH OBJIAZICTH

- COBPCMCHHBIMU MCTOAAMU T'MAPABIINICCKUX PACUCTOB;

- paboTol COBPEMEHHOTO W3MEPUTEIBLHOTO OOOPYIOBaHUS W CIOCOOAMHU  €ro
IKCILTyaTaIuu:

- COBPEMEHHBIMH METO/JaMU IPOEKTHPOBAHMS M pacdyeTra CUCTEM O0O0pyIOBaHUS
31aHUN, COOPYKEHUH, U F'OPOOB.

4. CTpyKTYypa U cofep:KaHue Kypca
JlucuurianHa W3ydaeTcsi Ha TpPeTbeM Kypce ImectoM cemecTpe. OOmas TpyI0eMKOCTb

IHUCHUMIUIMHEI COCTABIAET 3 3adueTHBIE equHMIBI Wik 108 yacoB, B TOM YHCJIE CAMOCTOSTEIbHAS
pabora cTtyaeHToB — 92 yaca.

. AyIUTOpHBIX 3aHATUI 16 YacoB, B TOM 4HCIIE:
- JIeKOuH - 4 yaca;
- TPAKTHYECKUX M CEMUHAPCKUX 3aHITHH - 4 4acOB;
- nabopaTOpPHBIX pabOT — 8 YacoB.

KonnuecTBo yacoB 1o TeMaM cojiep:kaHusi Kypca npuseneHsl B [Ipunoxenun 1.

Bsenenue

Posb u 3HaYeHWE THAPABIMKN M CUCTEM BOJOCHA0KCHHS M BOJIOOTBEICHHS B TOPOJaX H
HAceJICHHBIX MecTax. Bomoxo3siicTBeHHbIE KOMIUIEKCH. KpaTkuii uctopudeckuit o030p u
MEepPCHEKTUBBI pa3BUTUsA cucTeM B Poccuu. ColnanbHble aclieKThl U TPaBOBBIE aKThl, BIUSAIOIINE
Ha pa3BUTHE CHCTEM BOJIOCHAOKEHHMS, PAllMOHATILHOE UCTIONB30BAHUE BOJTHBIX, YHEPTETHUECKUX
PECYpPCOB U HKOJIOTHIO.

Tema 1. I'uopasnuxa.

OcHOBHAsi TEPMHUHOJIOTH

FI/I)IpOCTaTI/I‘-IGCKOG AaBJICHUC, CUJIa THAPOCTATHYICCKOI'0 JaBJICHHA, TIOTCPU HAIIOpA, SIOpa

THJIPOCTATUYECKOTO JaBJICHHUS, PACX0]l, CKOPOCTh, KOAD(MUIIUEHT TUAPABIUICCKOTO TPCHHUS.



1.1. TI'mapocraruka

Omnpenenenne ruApOCTaTUYECKOrO AABJICHUS U €IMHULBI €r0 n3Mepenus. llonarue o cune
THJIPOCTaTUYECKOIO JIaBJIEHUS U MOCTPOEHME 3IIOpP JIaBJIEHUS Ha IUIOCKYI0 M KPUBOJIMHEHHYIO
MOBEPXHOCTH.

1.2. T'uapoanHamMmuka

Ilonsatust pacxoma, CKOPOCTH, CMOYEHHOIO IIE€PUMETPA, TUAPABIMYECKOrO pajauyca.
VYpaBHeHHE Hepa3pbIBHOCTH MOTOKA. lloHATHE O naMMHApHOM U TYpOYJIEHTHOM pEeXHMAX.
Uucno PeliHonbca. DHEPreTUUECKUI CMBICT YpaBHEHMsI BepHyIuM Ui peanbHOM JKHIKOCTH.
[TocTpoeHne MbE30METPUUECKON JMHUU W JIMHUM TOJHOM ynenbHOW sHepruu. OmnpeneneHue
MOTEph Haropa Mo JUIMHE U Ha MecTHble conmpoTuBieHHs. OCHOBBI pacueTa TpyOOIPOBOIOB.

[TonsiTre yaensHOTO U OOIIETO COMPOTUBIICHHM TpyOonpoBoaa. Hacamku.

Jnst  3akperuieHusi, TMOJIYYEHHBIX 3HAHMW 1O pas3fenaM THAPABIUKU CTyJIEHTam
IpeJUlaraeTcsl BBIIOJHUTh KOHTPOJIBbHYIO PabOTy, COCTOALIYI0 M3 ABYX 3aJlady, U OTBETUTh Ha
KOHTPOJIbHBIE BONpOChl. BapuanTel 3a1au BeIOupatorcs mo tabnuue 4.1 [6].

BapuaHTBI KOHTPOJILHOH PatoTHI

TaOmnuma 4.1
nocJIeIHss [udpa mudpa cTyIeHTa No 3amaun
0 1 11
1 2 12
2 3 13
3 4 14
4 5 13
5 2 6
6 3 7
7 4 8
8 5 9
9 1 10

3amaua Ne 1.
OnpenenuTh MaHOMETPUYECKOE JIaBJIeHHE B TPyOOmpoBoae A, €ClM BBICOTA CTOJ0A PTYTH IO

h  _ h _
mee3oMeTpy 2 = 25 cm. llentp TpyOompoBoaa pacmonioxkeH Ha | = 40 cum HUXKE TUHUU
pazznena Mexay Boaoil U pTyThio (puc. 1). IIMOTHOCTH PTYTH U BOJBI PaBHBI COOTBETCTBEHHO

_ 136002 — 100052
Ppm=13600-3  p,=1000-2



B C

he
"
Puc.1
3amaua Ne 2.
K 3akpbeiToMy Oa/uioHy MOJBEICHBI 2 TPYOKH C PTYTBIO, ONPEICIIUTh BBICOTY CTOJIOA

. h, . h,=10cm
PTYTHU B 3aKpBITON CBEPXY TPYOKHU , €CJIM B OTKPBITON TpyOKe BbICOTa

Ke
=1 —
Ppn=13600"5 _ Pany=10"TTa, p,=20x1Ta

(puc. 2),

€CJIM TJIOTHOCTh PTYTH paBHA JTaBJICHUE Ha

CBOOOTHOM MTOBEPXHOCTH.

Po

P
h2 X

Pamm hi

Puc. 2

3amaua Ne 3.
OHpeHeHHTB CI/IJ'Iy JaBJICHUS, HeHTp JaBJICHUA U HOCTpOI/ITB BHIOpy JaBJICHUA  JIA
MPSIMOYTOJIBHON BEPTUKANBLHOW CTEeHKH (puc. 3) NpU CHEIYIOMMX JAHHBIX: TIyOWHA BOJBI

Ke
p=1000 —
H=3m | [IUPUHA CTCHKH 86=4M  nnotHOCTH BOMBI M
%
Puc. 3
3amaua Ne 4.
OnpenenuTh CUIy NaBJICHUS HA TJIOCKUH MPSAMOYTOJIBHBIA IIUT M LIEHTP AaBjicHUs. [ 1yOuHa
BOJIBI CJIEBA o 3 m, cripaBa h - 1,2 m. Wupuna 3atBopa & = 4 m (puc. 4), ecnun
Ke
p=1000 —
IUIOTHOCTD BOJBI M



7|_g1 -

e o hao

Puc. 4

3agaua Ne 5.
Onpenenute  Cwily  JaBlI€HUS JKUJKOCTM HA  KPUBOJMHEHHYIO  IOBEpPXHOCTh 4B,
MIPEJICTaBIISIIONIYI0 COO0N YacTh KPYTrOBOW HMIMHIPHUECKON MOBEPXHOCTH (pUC. 5), eciu H =

—1000%2
Proo=1000—5

6m, @ =60, mMpuHA MOBEPXHOCTH 6 = /() M, INIOTHOCThH BOJBI
0

F R

Puc. 5
3agaua Ne 6.
ITo Tpy6onposoay u3 cTanbHbIX TpYO ( 4 = 0,01 mm) nuameTpom d =200 yum u gHoit
3
Q=352=35.10"2L
[ = 1600 NepeKaYnBaeTCs ¢ ¢ Heptn. Kunemarmueckuii
2 2
v=2,62 261044
k03P PHIHEHT BA3KOCTH HEePTH paBeH ¢ C . OnpenenuTh MOTEPIO
Haropa 1o JJIMHe TPyOonpoBoa.
3amaua Ne 7.

2 2
v=0,00% =0,01.10 4L
C C

Bonpa npu t=10"C npoTtekaeT B koauudecte Q = 0,012
M’/C B TOpM3OHTANBHOM Tpybe cocrosiel u3 2x TpyO (puc. 6), BHYTpeHHss TpyOa MMeeT
muametp d =0, 1 M, HapyxHas D = 0,2 M. OnpeeuTh pexuM JIBUKCHUS.

(K



Puc. 6

3agaua Ne 8.
[Tokazanue cTpyiHOro BOJIOMEpA h =200 ym. Huamerp tpyosr D = 500 mm, nmamerp
TOPJIOBUHBI d =150 um, kodduimeHT pacxonaa Bogomepa H = (,86. Onpenenuts pacxon

BOJIBI Q (puc. 7).

Pr‘ ] =
P3| 0 TPAH <
P9I HY
0V - - JoV————-— 0
1 —F
Puc. 7
3amaua Ne 9,

Hcteuenue Bobl U3 Oaka MPOUCXOAMT IO cucTeMe TpyO (puc. §) mepeMeHHOro ceyeHus,

v
npeHeOperasi COMPOTUBIICHUSIMU  ONPENIETUTh CKOPOCTh HUCTCUCHUS 4, pacxon Q 51
CKOpPOCTH Ha YYacTKax. HaHno: HAarop H=1m , IUIOLIAaU CEYEHUM
2 2 2 2
®,;=10em™ ,w,=40 em™, ;=30 cm™, w,=10cm

5 o2

W, 4
O L _ _ _ _ O
Wy

—~_/ —+

W, Ws 4

Puc. 8

3agaua Ne 10.
Onpenenuts AOMYCTUMYIO BBICOTY YCTAaHOBKHM OCH IIEHTPOOEX)HOro Hacoca (puc. 9) Hax
YPOBHEM BOIbI B KOJOIIE MPH CICAYIOMUX JAHHBIX: BaKyyMMETPHUUYECKas BhICOTA BCACHIBAHMS

Hacoca heaK = 4,8 m (10 KaTaJory HacCOCOB), TMAMETP BCAChIBAIOIIEH TPYObI d =200 MM,
3
N 3 M
Q=48-=48-10"°=
ee JUInHA [ =16 M, TI0J1aya Hacoca c c

Ha BcackiBaromiemM TpyOOIpoBo/ie IMEIOTCSI MECTHBIE COIPOTUBIICHUS: CETKa ¢ 0OpPaTHBIM
KiamagoM u 1oBopor Ha 90°. CymMmapHBIH KO3()QUIMEHT MECTHBIX CONpoTUBIeHUH 10.

[llepoxoBartocTh TPyO NpPUHATH paBHOH 4 = 0,1 mm. Kunemarnaeckuii kodddumueHt
2
M —aM
v=0,01—-=0,01-10"*=
Cc C

BA3KOCTU pPAaBCH

10
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Au
— 1 _
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Puc. 9

3amaua Ne 11.
OmpenenuTh Hamop B Hayaje IMOCJIEIOBATEILHO COSAMHEHHOTO TpyOOmpoBOIa

11:501\/1

COCTOSIILIETO U3 JIBYX y4acTkoB (puc.l10), juinHa nepBoro paBHa , BTOPOr'O y4acTKa

1,=100 m d, =50 mm; d,=200 mm

, AUaMETPbI . Koapunuentsl rugpaBinueckoro TpeHus
3
-3 M
_ _ Q=510
A,=0,025 A,=0,02 c
paBHBI COOTBETCTBEHHO 1 u 2 . Pacxon B TpyGomnpoBoze
P,
—=2M
. IIbe30MeTpuyeckas BBICOTa B KOHIIE BTOPOTO yyacTka paBHa P9
B 2 IOP2
1 1 ’
d1
—_— —_— —_— —_— —_— d 2 — —
|
[ )
- 1 -
. 2 12
Puc. 10
3amaua Ne 12.

B Ttene xene3006eTOHHON MIIOTHHBI IPOEKTUPYETCS BOAOCITYCK B BUJI€ TPYObI ATUHOMN [ =5
(puc. 11). Haop Haj BOOCIYCKOM NPH CBOOOHOM HMCTEYCHUU paBEeH H 6,5 m. PazHOCTD
y H, _

OTMETOK YPOBHEH BOJbl B BEpPXHEM M HMXKHEM Obedax MIOTHHbI 2 =15 m. CkopocTb

M
v,=0,40—
II0JIX0/1a BO/IbI K IUNIOTHHE C . Ompenenuts TUAMETpP BOAOCIYCKa d | ecm pacxof
3
M
Q=12-> 0
C . Kpome TOro, yCTaHOBHTH: Kakod OyIeT pacxol = dYepe3 BOIOCITYCK, €CIH
YpOBEHb HIKHEro Obeda moguumercs Ha 10 m.
2 \

%»H1 —jA l\ |

11



Puc. 11

3amaua Ne 13.
B 0ak, pa3neneHHbIi Ha 1Be CEKIMH MEeperopokoii ¢ orBepctueM (puc. 12) ¢ ocTpoil KpOMKOiA,

Q=0,052%
IIOCTYINa€T BOJAa B KOJIMYECTBEC ¢ . U3 KaX(HOﬁ CCKIMK BOJa BBITCKACT YCPE3
UWIUHAPUYECKUN HacanoK. Juamerpsl d OTBEpCTUsl B MEPETOPOIKE M HACAIOK paBHBI S0 mm.
OnpenenuTh pacxo BOAbI UePE3 KaXKIbIi HACAIOK.

\—\7 = 7\_\2 o

—— g — -

Puc. 12

3agaua Ne 14.
W3 oTkpbITOrO pe3epByapa uepe3 JOHHOE OTBEPCTHE C OCTPBIMHU KpoMKaMu (puc. 13) BeITekaer
BOJIa TIPH BBICOTE €€ Haj IEeHTpoM oTBepcTusi H=3 m. OnpenenuTh, KaKuM JTOJDKHO OBITh

H30BITOYHOE JaBJICHHC po B 68.1(6, YTOOBI Pacxoa BOAbI 4C€PEC3 OTBCPCTUC TOT'O KE pa3Mepa

Ke
p=1000-<
YBCJIIMYUTD B JIBA pa3a. IInotHOCTE BOJbI M

Po

Puc. 13

12



-l = S

% Now

10.
1

12,
13:

14.
15.

16.

17.

18.

19.

20.
21.

22,

23,

24,
25.

26.

27.
28.

29.
30.

31.

32,
33,

ITepeyeHb KOHTPOJIBHBIX BONIPOCOB 1O TeMe «['HApaBanKa» 1JIsl CAMONIPOBEPKH

Uto HazbiBaeTes KOIQOHIMEHTOM 00BEMHOTO CHKATHS KHAKOCTH?

Yro HazbpiBaeTcd KO3(QQHUIMEHTOM TeMIIEpaTypHOI0 pacIlIMpeHHS JKHUAKOCTH?

Uro Ha3BIBAETCH BA3KOCTHIO KUAKOCTH? B 4eM COCTOMT 3aKOH BA3KOI'O TPEHUA HrioTona?

B ueM MpHHIMIHATLHAS Pa3sHHIE MEXKIY CHIAMA BHYTPEHHETO TPEHHUS B XKUIKOCTH ¥ CHIIAMH
TPeHHS TIPH OTHOCHTENLHOM TIePeMEIeHHH TBEP/BIX Tel?

VKaXHTe CBOHCTBA UACATLHON HUIKOCTH?

KaxoBa CBsA3b MEX1y TMHAMHYICCKHM H KHHEMATHYECKAM ko3 GHUIEEHTaMH BI3KOCTH?
KakoBbl cBOIMCTBA r'MAPOCTATHIECKOTO JaBIEHHS? '

Yro TaKoe TOBEPXHOCTh PABHOTO JABICHWS M Kakopa ee (opMa HpH abCOJOTHOM MOKOE
JKHKOCTH, B CIIyuae JBMKEHHS COCYJa C YCKOPEHHEM [0 TOPH30HTAIBHOH IUIOCKOCTH ¢
YCKOPEHHMEM, IPH BPALCHHHU COCY/la BOKPYT BEPTHKAILHOH ocu?

KaKOBBI COOTHOIIEHHS MEYKY aGCOMOTHEIM JaBICHHEM, H30BITOYHBIM H BaKYyMOM?

Yto Takoe JIMHHS TOKA, TPyOKa TOKa H dJIeMEHTapHas cTpyhKa?

OGwicHHTE TeOMeTpHYeCKHH ¥  (QU3HYCCKHIl  CMBICH  NOHATHH:  TEOAEIMHCCKiM,
TBe30METPHICCKHI H THAPABIMYECKHH YKITOHBI?

OT KakHX XapaKTePHCTHK MOTOKA 3aBICHT PEKUM TEUCHHS KHIKOCTH ?

B uem oTnmume TYpOYIEHTHOTO TEYSHHS OT JTaMUHAPHOTO?

[TosicHuTe (PU3AYECKUI CMBICT M PAKTHIECKOE 3HAYEHNE KPHUTEPHA Peitnonb/ca.

M306pasuTe 3MOpy CKOPOCTH B IHIIMHAPHYECKOM TPyOOIPOBOJE lpu JAMHHAPHOM JIBHKEHHH
suxocTH. KakoBO COOTHOIIEHHE MEXTy CpeiHeH 1 MAaKCHMAaIBHOH CKOPOCTAMHE?

Ot KaKiX TapaMeTpoB MOTOKA 3aBHCAT IIOTEPH Ha TPEHHEe IO JUTMHE IpH JTAMHHAPHOM
BHKEHHH XKHIKOCTH?

M306pasuTe BHIOPY CKOPOCTH B IMIHHJAPHYICCKOM TpyGompoBoge TpH TypOyIeHTHOM
JBMOKEHHH KUIKOCTH. KakoBO COOTHOMIEHHE MEXKIY CPEIHEH H MAaKCHMaJILHOM CKOpOCTAMHA?
O6BACHHTE TIOHATHS FHAPABIHYecKH 'Tiajikue” "ImepoxoBaTsie” MOBEPXHOCTH. MOXKET
OHA M Ta Ke Tpy6a OBITH "TMAPABIHUECKH TNAAKOH" 1 "FEApaBIHUECKH 1epoxosatoi”? B
KaxoM ciydae?

Ot kakux (paKTOpOB 3aBHCHT KOS(D(HIMEHT I'MIpaBIA4ecKOro TPEHWS IpH TypOyJIEeHTHOM
TeUEHHH, U 110 KaKiM (OpMyYJIaM eT0 MOKHO OTPEeeTHTh?

Kaxue ConpOTHBIEHUS HA3BIBAIOTCS MECTHBIMH?

[To kakoif hopMyJie ONPEETSIOTCS OTEPH, BEI3BAHHBIE MECTHRIMA CONPOTHBICHUAMHA?

Kak onpeJieuTh OTEPH HANopa [pH BHE3aITHOM PaciiMpeHHH TpyGonposoza?

IIiaK OTPENICIIU T IIOTEPH HAIOpa [IPH BHE3AITHOM CyKEeHHH TpyGonpopona?
Kax ONPENCITHTH NOTEPH HATIOPA NPH [IOCTENIEHHOM PACIIHPEHHH TPYGOIIpoBoia?
4K ONpPE/ICNINTE MOTEPH HAIOPA IIPH TIOCTENEHHOM CY)KeHHH Tpy6oIpoBoa?

Kax cBs i
= 3aHBI MEXIY foﬁou K03 UUMEHTBI COMPOTHBIICHHS, CXATHA, CKOPOCTH U pacxoja’
OSICHHTE (PH3HIECKHUH CMEICIT 9THX KO HITHEHTOR? .

IIfIaKHe TPYGOTIPOBO/IBI HA3BIBAIOTCA KOPOTKAMH H JUIMHHBIMH, IIPOCTHIMH H CIIOKHBIMH?

3MI0KUTE METOJMKY PEIIeHHs TpeX THIIOBBIX 3a71au :

Tpybonpogroa.

K

Kxg:: OCogeHHOCTH pacyeTa TpyGonpoBOIOB ¢ IAPALIENLHEIM COETMHEHHEM JTHHTI?
OCODEHHOCTH pacyeTa TpyGoIpOBOIOB ¢ MOCIEOBATENBHBIM COETHHEHHEM JTHHUI?

pacuyera 1npocTOro KOpOTKOTO

Yro HaseBaeTcs I
PAMBIM H HENPAMBEIM THAPABIMYECKAM s
napoM? Uto Hasm i
THAPABIIHYECKOTO yaapa? P e

ETO TaKO€ CKOPOCTH PACIIPOCTPAHEHKS YAApHOH BOJIHBI? OT KaKUX BEJIMUMH OHA 3aBHCHT?
aK MOXHO YMEHBIIHTE HUITH NPENOTBPATHTH YAAPHOE MOBBIIIEHHE JABICHHS?

13



Tema 2.BonocHad:xenue

OcHoBHas TCPMUHOJIOTUSA:

BopocHabkeHue, cucTeMbl, HaCOChl, HACOCHBIE CTaHIMH, BOJ03a00pbI, TUAPABIUYECKHMA
pacuer, MOTepH, CKOPOCTb, HANOP PACXOJ, OYUCTHBIE COOPY>KEHMs, BOJOHANOpHAas OallHs,
apMaTypa, Hapy>kKHasi BOJOIPOBOIHAS CETh.

2.1. BonocHa0:xeHue ropoaon

Cucrempl BojmocHaOkeHHs Topoaa. Hopmber BomomoTpebienus. PacdeTHple pacxonbl U
CBOOOJHBIC Hamopbl. McTouHMKM BoOJOCHAOXKeHHs. Bomgo3abopHble W BOJIONOIBEMHBIE

COOPYKEHHUSL.

Cucremsbl ofjaun U pacupenenenus Boasl. HapyskHas BogonpoBoHas ceTb. ApMaTypa Ha
ceth. OCHOBHBIE D3JEMEHTBHI, CXEMbl, TPyObl M COOpPYKEHUS Ha BOJOINPOBOJAHON CETH.
Bogonanopusie  OamrHu, HacocHble cTaHIuu. (OCHOBHBIE HOPMATHBBI W TIpaBHia

IMPOCKTUPOBAHUA BO,Z[OHpOBO,Z[HOfI CCTH.

CBOﬁCTBa BOIbI U Tpe6OBaHI/I$I, HpCZI'bSIBJISIeMI)Ie K €€ Ka‘ICCTBy. TGXHOHOFI/I‘-IGCKI/IG CXCMBI
OYHUCTKHU U 066333pa)KI/IBaHI/I${ HI/ITBGBOI7I BOIBbI.
Tema 3. BonoorBeaenue

3.1. DjeMeHTBI HAPYKHOM CHCTeMbl KAHAJIN3ALUHU

Cucremsl BogooTBeaeHus ropoja. Hopmsl Bonootsenenus. Knaccugukanms cTouHbIX BOA.

Cxema BOAOOTBEACHHA ropoaa H €€ 3JICMCHTEI.

Hap}I)KHBIe KaHaJIn3allMOHHBIC CCTH. OCHOBHBIE QJICMCHTBI, CXCMBI, Tp}I6BI U COOPYKCHUA
Ha cetd. OCHOBHEIC HOPMATHUBLI U ITpaBUJId IIPOCKTUPOBAHUA BOJOOTBOAAIINX ceTel.

3.1. OuncTKA CTOYHLIX BOJX

CocraB, CBOWCTBA U YCIOBHUS CIIyCKa CTOYHBIX BOJ B BOJIOEMbI. METO/IbI OUMCTKH CTOYHBIX
BoJ. TexHoornyeckue cxema MOJHOM OMOJOTMYECKOW OUMCTKU CTOYHBIX BoH. [Ipouecchl u
amnmapaThl, UCMONb3yeMbIC ISl OYMCTKH CTOYHBIX BOoJ. OOpaboTka M yTHIM3AlUS OCAJKOB.
O06e33apaxkuBaHne U COPOC CTOKOB B OTKPBITHIC BOJOCMBI
Tema 4. CanuTapHO-TeXHHYECKOE 000Py10BAHUE 31aAHMIA..

4.1. Cucrema BHYTPEHHEr0 BOJONPOBOAA

Ha3nauenne wu T1peOoBaHMS K BHYTpEHHeMY BojaomnpoBoay. CHCTEMBI M  CXEMbI
BHYTPEHHETO BOJOIIPOBOJA. YCTPOMCTBO OCHOBHBIX DJJEMEHTOB. Pa3zMmenieHue OTACNbHBIX
JJIEMEHTOB M YCTAHOBOK B 3JaHMAX. YBS3Ka MOHTa)Xa M TPAacCCUPOBKM KOMMYHHUKAIMM €O

CTPOUTCIIbHBIMU KOHCTPYKIUAMHA U JPYT'MMH MHXKCHCPHBIMU CUCTCMAMMU B 3JIaHUAX. Paapa60TKa
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JICTATMPOBOYHBIX UEPTEKEU Y3JI0B CUCTeM. [ MIpaBIUUECKUi pacueT BOJOMPOBOIHBIX CETCH U
00opyT0BaHUSI.

4.2. BHYTpeHHSISl KAHAJIM3AIMS )KUJIbIX U 001IeCTBEHHbIX 31aHUM

TpeboBanusi K CcHUCTEME BOJIOOTBEACHHS 3/IaHUSA. Y CTPOMCTBO OCHOBHBIX DJIEMEHTOB
BHYTPEHHEN CHUCTEMbI BOJOOTBEICHHMs. I[IpUEMHHMKM CTOYHBIX BOJ, MX OCHOBHBIE BUBI,
YCTaHOBKAa W TPUCOCIUHEHUE K BOJOOTBOIAIICH CE€TH. YCTpOMCTBA JJIsi MPOYUCTKU CETH.
Bentunsauuss BomooTBOAsAIIEH ceTH. BbIycku ceth W3 3AaHuA. BHyTpeHHHE BOJOCTOKH.
OCHOBHBIE 3JIE€MEHTHI U CXEMBI BOJIOCTOKOB.

4.3. JIBopoBasi BOIOOTBOASAIIAS CETh

[TpumensieMble MaTepUabl M1 CMOTPOBBIC KOJOIBL. OnpeieieHne OTMETOK JIOTKOB TPYO.
[TocTpoenune npoduisi IBOPOBOI CETH.
Tema 5. BonocHa0xeHue u BOA0OOTBeAeHUE CTPOMIIOIIA0K W OTAEJbHO CTOSIIUX 3JaAHUI

M KOTTEeIKeH.

BonocHabxxeHne u BOJOOTBENIEHHWE CTPOMIUIONIAIOK, W KOTTemken. KomruiekcHoe
perieHne SKOJOTUIECKUX TPEOOBAHUH T10 3aIUTE OKPYIKAOIIECH MPUPOTHON CPEIbl U BOJIOEMOB
OT 3arpsI3HEHUI CTOYHBIMU BOJAAMM.

Tema 6. KypcoBoe npoekTnpoBanmue.

[IporpaMMoii  MpenyCMOTPEHO BBHINOJIHEHHE KypcOBOH paboThl 1o TeMe «CaHUTapHO-
TEXHUYECKOE 000pymoBaHMe XWIbIX 3MaHui [5]. KypcoBas paboTa BKITIOYAET MOSCHUTEIHHYIO
3anucKy, rpaduueckyio yacTh. [loscHuTeNnbHAs 3aMUCcKa JI0JDKHA COAEepkKaTh OMHCAHUE 3aaHHUs
U MCXOJHBIC JJaHHbIC, 00OCHOBAaHHE W aHAJIM3 NMPHUHATHIX TEXHUYECKUX PELICHUH, 000CHOBaHUE

CHCTEM, PacueThl U CBEACHHUS 110 BIOOPY 000PYI0BaHMS.

B coctaB paboThl BXOAUT pa3paboTKa CHUCTEMbI XO3SHCTBEHHO-MUTHEBOTO BOAOIPOBOA,
OIMCaHME YCTPOICTBAa U KOHCTPYKIMM BBOJOB, YCTPOMCTBA BHYTPEHHEH BOJONPOBOJHOM CETH,
MaTepuaia TpyO, THAPABIMYECKHH pacueT CHUCTEMbI. YCTPOMCTBO M KOHCTPYKIMS CHCTEMBbI

BOJIOOTBEICHU 3AaHus. MaTepuan TpyO. Y CcTpoicTBa JUisl MPOYUCTKY U BEHTUJISILIUU CETH.

I'paduaeckas yacTs pabOTHI BKIIOUAET: pa3paOOTKy TEHIIaHA y4acTKa, TUIAHBI TUTIOBOTO
dTaka W TOJ(Bajla, aKCOHOMETPUYECKHE CXEMbl BOJOCHA0XKEHHUS U BOAOOTBEACHHUS, NPOGUIb

,Z[BOpOBOﬁ CCTU KaHaJIU3alluHu, pa3pe3 Mo KaHAJIN3allTUOHHOMY CTOAKY.

JIeBsITH BapHaHTOB KYypPCOBBIX paboT [5] BBIOMpAOTCS COTJIACHO MUQPY CTyACHTA IO
tabnuie 4.2. BapuanTel 3amaHuii  Ha  KypcoByl0 pabory «CaHMTapHO-TEXHUYECKOE

060pyz[0BaHHe 3,HaHHI>i» MMpCACTAaBJICHbI HUKC.
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BapuaHTbl 3a1aHNii HA KYPCOBYIO padoTy

«CaHnTapHO-TeXHHYeCKOe 000py/10BaHUe 31aHHII»

Taonuma 4.2

[Ipeanocnenusisa U

pa mmu(

bpa cTynenta

3

4

5

6

7

8

10

Homep BapuaHTa rniasa Ta-
MOBOTO 3TakKa

8

3

4

5

6

7

KonuuecTBo 3Taxel B 30a-
HHH

7

5

5

7

6

5

BricoTa 3Taka (¢ yueTom
TOJIIMHBI NepekpbiTha 0.3 M)

2.9

3.0

3.1

2.5

3.0

3.1

2.9

3.0

3.1

2.9

Beicora noasana (no nona -
ro 3Taxa), M

1.9

2.9

2.2

2.6

1.9

2.0

2.6

24

1.9

2.2

MomnTax TpyO B caHTeXKa-
OuHax

+

—

+

MoHTax - pOCChIIbIO

-+

+

[apanTuiineiii Hanop, Hg , M

29

25:9

29.5

33.5

26

30

28.5

*Crnoco0 MpUroTOBAEHHA
ropsiyei BOJbI B 31aHUH:
X )5 X))

XX)

X)

XX)

XX)

XX)

XX)

X)

XX)

Bonopa36opnas apmarypa:
MOJBOJKH K CMBIBHBIM Oau-
KaM YHHTA30B; CMECHTEIH:
BaHHBI € OyLIEBOH CETKOMH,
MOHKH, YMbIBAJIbHHKA

111 BCEX BAPUAHTOB 3ATAHMA

Homep BapuanTa reiiana
y4acTka

3

4

2

1

2

3

Tlocnennsas nmudpa mudpa cTyneHTa

3

4

5

6

7

8

10

PaccTosiHue oT KpacHO# 1IH-
HUY 10 30aHu — L, M

15

3

4

5

6

7

8

10

PaccTosHue oT 31aHUA 10
FDpO,]ICKOTO KaHaJIM3aLHOH-
Horo komoaua — L, m

11

12

13

14

15

16

17

18

10

10

Jnametp TpyOBI TOPOACKOrO
BOJONPOBOAA, MM

200

250

300

200

250

150

200

100

300

150

InameTp TpyObl rOpOACKOH
KaHATM3alHH, MM

250

300

250

300

350

200

250

300

350

200

VkJ10H TpyObI FOPOACKOI
KaHaIU3aluH

0.007-0.008

AOCOMOTHAs OTMETKA MO-
BEPXHOCTH 3€MJIH Y 31aHHA,
M

10.4

21.6

324

435

544

65.6

76.4

87.5

98.4

99.5

AOcomoTHas OTMETKa 1oja
1-ro aTaxka 34aHus, M

11.2

22.4

334

443

352

66.6

713

88.4

99.4

100.6

AOcomoTHas OTMETKa JIOTKa
KOJIOZILIA TOPOACKO#H KaHaIH-
3aLHH, M

71.1

18.0

28.8

399

51.0

61.9

73.0

83.7

94.9

95.8

AOcomoTHas OTMETKa Bepxa
TpyObl FOPOJICKOTO BOAOMPO-
BOJIA, M

8.0

19.0

298

40.8

52.0

63.0

75.0

84.8

96.0

97.0

I'nyOuna npomep3aHus
rPYHTa, M

1.3

1.9

2.0

2.0

1.8

15

20

2.0

1.8

19

Hapy;;mue KOMMYHHUKaUHHA

BOJOMPOBOAA H KaHAJIH3ALIHH

Cymiectytomue! Ilpoextupyembie

*X) — TIPUTOTOBJICHHE ropﬂqeﬁ BOJIBI B 3JIaHHH OCYIICCTBIIAECTCA C ITOMOIIBIO I'a30BbIX

BOIIOHEIFPSB&TSJ'IEFI;

XX) — IIPUTOTOBJICHUE ropﬂqeﬁ BOJIBI B 3JIaHHH — LICHTPAIH30BaHHOE, B HEHTPAJILHOM

TernoBoM myHKTe (LITTI).
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5. O6pa3oBare/ibHbIe TEXHOJIOTHHI

Mertonuka

MPENoJaBAHUS

JUCIHUITIINHBI
npeaycMaTrpuBacT IPUMCHCHHUC CICAYIOINIUX AKTUBHBIX

«Bomocua0xenne

u

BOJIOOTBEJICHUE)»
¢bopM TmpoBeleHUs TPYMHIOBHIX
MPAKTHYECKUX, MHIUBUYyAITbHBIX, AYJUTOPHBIX U BHEAYIUTOPHBIX 3aHATH:

- HWHAUBUAYAJIBHOC O6CY)KI[€HI/IC X0Ja BBIITOJIHCHHUA J'Ia60paTOpHBIX pa60T 1 aHaJIu3
MOJTYYCHHBIX OKCIICPUMCHTAJIBHBIX PE3YJIBTATOB,

- PCHICHUC THUIIOBLIX 3a1a4 Ha MPAKTHYCCKUX 3aHATUAX,

- 03HAaKOMJICHHE C MpaBUJIaMH INPOEKTUPOBAHUS MHKEHEPHBIX KOMMYHUKALUN JKUJIBIX
3/1aHU¥ TPU U3YYEHUU PabOUMX MPOEKTOB BEIYIIUX CTPOUTEIBHBIX PUPM;

- HHAUBHUAYaJIbHbIE KOHCYJIBTALMU MO BHIIIOJHEHUIO KOHTPOJIBHBIX U KYpCOBOMW paloT;

- HCIIOJIb30BAHHC TCKYLICTI'O KOHTPOJIA B (bopMe TCCTHUPOBAHUA,

- TPOBEJCHUE UTOTOBOM aTTECTALMH MO KYpCYy.

6.1.1. Onucanue noka3sareJieid 1 KpUTEpPHEeB OLlCHUBAHUS
KOMIIETEeHI M, ()OPMHUPYEMBbIX M0 HTOraM OCBOCHHUS M CHUIIMHBI (MOXYJIA),
ONMCaHMe KA OLleHUBAHMS.

[loka3zareneM OLICHMBAHUS KOMIIETCHIIMM Ha pPAa3jIM4HBIX JdTamax Hx
IJIAHUPYEMBIX

dbopmupoBanus
pPEe3yJAbTaTOB O0YUEHUS MO AUCIUILUIUHE (MOIYJIIO).

ABJIACTCA

JOCTHXKCHUC

00yJarOTIIMUCS

OIIK-8. Cnoco0eH 0CylIecTBJISTh U KOHTPOJHPOBATH TEXHOJIOTHYECKHE MPOIECChHI
CTPOUTEJBHOI0 MPOM3BOACTBA U CTPOUTEJIBHOH HHAYCTPHH ¢ YI4€TOM TpeOoBaHmii
NMPOU3BOACTBEHHOM U IKOJI0TMYeCKOil 0e30MaCHOCTH, MPUMeHSAS U3BECTHbIE U HOBbIE
TeXHOJIOTHHU B 00J1aCTH CTPOUTEJIHCTBA M CTPOUTEIHHONH HHIYCTPHH
Ioxa3zaTes

. Kputepun ouennBanus
3HaTh: Obyuatomuics Obyuaromuiics Obyuatomuiicst | OOyvaromuiics
OCHOBHBIE JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET | IEMOHCTPUPYET
MOJIOKEHUS | TIOJTHOE OTCYTCTBHUE HETIOTHOE YaCTHYHOE MOJTHOE
o WM HEZOCTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MIPOEKTHPOB | COOTBETCTBUE OCHOBHBIX OCHOBHBIX OCHOBHBIX
aHUIO U OCHOBHBIX MOJIO)KEHUH | MOJIOKEHHM 1O MOJIOKEHUM 10 | MOJIOKEHHH 110
9KCIUTyaTar | MO MPOEKTHPOBAHHMIO | MPOEKTUPOBAHHIO M | MMPOEKTUPOBAHU | MPOEKTUPOBAHU
uu Y DKCIUTyaTaluu SKCILTyaTaluu 0ou ou
o0opyoBaH | 00OpyI0BaHUS 00opyoBaHHUS JKCIUTyaTallid | SKCILIyaTall|uu
ust WH)XCHEPHBIX CUCTEM | WHXCHEPHBIX obopynoBaHust | 00opymOBaHUS
WH)KEHEPHBI | 3[aHUM. CHCTEM 3JJaHHH. WH)KEHEPHBIX MH)KEHEPHBIX
X CUCTEM Honyckarorcs CHCTEM 3JaHHM, | CUCTEM 3[IaHUH
3/1aHUM, 3HAYUTEIbHBIE JIOTTyCKaeT Xoporio
KOHTPOJIUD omuoKH, HE3HAYUTENbHbI | OPUEHTUPYETCS
OBaTh MPOSIBIISIETCA e omuoKH u npu
TEXHO- HE0CTaTOYHOCTh HETOYHOCTH HEOOXOJMMOCTH

23



JIOTUYCCKHUEC

3HaHUM, 10 pALy

IIpyu aHaJIn3e

X MPUMCHCHUA

TIPOIIECCHI, TpeboBaHMA HOPMATHBHBIX | MIPH PELICHUH
MIPUMEHSTh HOpPMaTHBHOH 0a3bl, | TOKYMEHTOB KOHKPETHBIX
W3BECTHBIE oOyuaromuiics 3ajad.
Y HOBBIE WCTIBITBIBACT
TEXHOJIOTUU 3HAYUTEIILHBIC
B o0mactn 3aTpyIHEHHS TIPH
CTPOUTEIBC OTIePUPOBAHUH
TBa CUCTEM 3HAHUAMHU.
BOIOCHA0X
SHUS U
BOJIOOTBEIC
HUS
YMeEThb: OO0yuaromuiics OO0yuaromuiics OOyuaromuiics | OOyvaromuics
Hcnone3oBa | AeMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET | IEMOHCTPHUPYET
Th MOJTHOE OTCYTCTBHUE HETI0JIHOE YaCcTHYHOE MOJTHOE
MPUHIUIOBL | WK HEIOCTATOYHOE COOTBETCTBHUE TIPH COOTBETCTBHE COOTBETCTBHE
3(h(}EeKTUBH | COOTBETCTBHE NpHU UCTIOJIh30BaHUH npu npu
oro HCIIOJI30BaHUU NPUHIIAIIOB UCIIOJIb30BAaHHUN | MCTIOJIb30BAHUH
pa3MemieHn | MPHUHIIUIIOB 3¢ HEKTUBHOTO MIPUHIIATIOB MIPUHIIATIOB
a 3¢ HEeKTUBHOTO pa3MerieHus a¢pdextuBHOrO | 3P dHexTuBHOrO
000pymoBaH | pa3MenieHus 00opymoBaHUS U pa3MerieHus pasMeneHus
us u 000pyZOBaHHA U paboTs o0opynoBanus | 00opynoBaHUS
paboThl paboThl TpyOOTIPOBOIHBIX 1 paboTHI 1 paboTHI
TpyOOIIpOBO | TPyOOTIPOBOTHBIX ceTei TPyOOIIPOBOAH | TPyOOIIPOBOIH
IHBIX ceTell | ceTell BOMOCHAOXEHNUS | BOJOCHAOKEHUS U BIX ceTel BIX ceTel
BOJIOCHA0X | ¥ BOJIOOTBEIEHUS BOJIOOTBEICHMS. BOJIOCHAOXEHN | BOJOCHAOKEHHUS
SHUS U Jlomyckatorcs U u
BOJIOOTBE/IC 3HAYHUTEIILHBIC BOJIOOTBEJICHHUS, | BOJOOTBEICHHUS.
HUs OIIMOKH, JIOIyCKaeT Xoporo
TPOSIBIISIETCS HE3HAYUTENIbHBI | OPUCHTHPYETCS
HEIOCTaTOYHOCTh e omuoKH u npu
3HAHUH, 110 PATY HETOYHOCTH HEOOXOJMMOCTH
TpeOoBaHUI MIPH aHAJIN3e WX MIPUMEHEHUS
HOpPMAaTHBHOH 0a3bl, | HOPMAaTHUBHBIX | MPH PEIICHUU
oOyyaromuiics JIOKYMEHTOB KOHKPETHBIX
UCTIBITHIBAET 3a/ad.
3HAYUTEIbHBIC
3aTpyIHEHHS [IPH
OIePUPOBAHHUH
3HAHUAMHU.
BJIA/IETh: OO0yuarommuiics OO0yuaromuiics OOyuaromuiics | OOyvaromuics
METO/IaMHu JEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET | JIEMOHCTPUPYET
BHEJPEHUS | TOJHOE OTCYTCTBUE HETIOTHOE YacTUYHOE MIOJIHOE
HOBEHIIIETO | BIIAJICHHUS METOJAMHU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
000py/IOBaH | BHEAPEHHS HOBEHUIIIETO | OCHOBHBIX OCHOBHBIX M0 BJIaJIEHUIO
Ui U U 000pyIOBaHHS U U TIOJIOKEHUH 110 MOJIOKEHUI [0 | MeToJaMu
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HOBEUIIIHX
sHeprocoep
eraronmx
TCXHOJIOT UM

HOBEHUIINX
SHEProcOeperaroIx
TEXHOJIOT NI

BIIJICHUIO
METOIaMHU
BHEPEHUS
HOBEWILIETO
00opynOBaHUS U U
HOBEMIINX
JHeprocOeperaromnu
X TEXHOJIOTHH.

. Homyckarorcs
3HAYUTENHHBIC
OIINOKH,
MIPOSIBIISIETCA
HEJ0CTATOYHOCTh
3HaHUM, 110 pALy
TpeOoBaHM
HOPMaTHBHOH 0a3kbl,
oOyJarommiics
UCTIBITHIBACT
3HAYUTENHHBIC
3aTpyTHCHHS TTPH
OTICpUPOBAHUH
3HAHUSAMU.

BIIQJICHUIO
METOIaMHU
BHEJPEHUS
HOBeEMIIEero
o00opynoBaHUS
1 1 HOBEUIIINX
aHeprocOepera
FOLLIUX
TEXHOJIOTHUH.
Homyckaet
HE3HAYUTEIHHBI
e omuoKu u
HETOYHOCTHU
TP aHAIIN3E
HOPMaTHBHBIX
JIOKyMEHTOB

BHEJPEHUS
HOBEHIIIETO
obopymoBaHus
U ¥ HOBEHUIIINX
sHeprocoepera
FOIINX
TEXHOJIOTHM.
Xoporo
OPUEHTHPYETCS
npu
HEOOXOIUMOCTH
UX IPUMEHEHUS
MIPU PEIICHUH
KOHKPETHBIX
3a/1a4.

OIIK-10 CnocodGen ocymecTBIATh H OPraHU30BbIBATH TEXHHYECKYIO IKCILTyaTANMIO,
TeXHHYecKoe 00CIy;KHBAaHHE U PEMOHT 00beKTOB CTPOUTEIHCTBA U/HJIH KHJIHIIHO-

KOMMYHAJILHOI'0 X0351/iCTBa, IPOBOINTH TeXHUYECKUIl HAI30P U IKCIEPTU3Y 00bEKTOB

CTPOUTEJBCTBA
IMoka3zaTen
. Kpurtepun oueHuBanus

3HATh: OObyuaromuiics OO6yuaromuiics OO6yuaromuiicss | OOyvaromuiics
JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET | AEMOHCTPUPYET

TpeOOBAHHUS | TIOJIHOE OTCYTCTBHE HETI0JTHOe YacTHUYHOE MOJTHOE

o WM HEJOCTaTOYHOE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE

TEXHUYECKO | COOTBETCTBHE TpeOoBaHHS 1O TpeOoBaHMsA 10 | TpeOOBaHUS 1O

i TpeOOBaHHS 11O TEXHUYECKOU TEXHUYECKOU TEXHUYECKOU

SKCIUTyaTall | TEeXHUYECKOH 3KCIUTyaTalyH, JKCIUTyaTalliH, | SKCIUIyaTalyH,

un, OKCIITyaTalluu, TCXHUYECCKOMY TCXHUYCCKOMY TEXHUYCCKOMY

TEXHUYECKO | TEXHUYECKOMY 00CITy>KHBaHUIO U 00CITy>)KUBaHUIO | 0OCITYy>KHBAaHHIO

My 00CITy>KUBaHUIO 1 PEeMOHTY ceTeit U PEMOHTY U PEMOHTY

00CIly’KMBa | peMOHTY ceTeil BOJOCHA0KCHHSI 1 cerei cerei

HUIO U BOJIOCHAOXKEHUS U BO/IOOTBEJICHMS. BOJIOCHAOXEHU | BOAOCHAOKEHHMS

PEMOHTY BOJIOOTBEJICHUS Honyckarorcs AU u

ceren 3HAYUTEJIbHBIE BOJIOOTBEJCHHUS, | BOAOOTBEACHUS

BOIOCHA0X OIIUOKH, JIOTTyCKaeT . Xoporiio

eHUS U HPOSIBIISETCS HE3HAYUTENbHBl | OPUEHTUPYETCS

BOJIOOTBEIC HEI0CTaTOYHOCTh € OLIMOKH U npu

HUA. 3HaHUM, 110 pALy HETOYHOCTH HEOOXOANMOCTH
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TpeOoBaHU

IIpyu aHaJIn3e

X MPUMCHCHUA

HOPMAaTHBHOH 0a3bl, | HOPMATHBHBIX MIPH PELICHUH
oOyJaromuiics JIOKYMEHTOB KOHKPETHBIX
UCTIBITHIBAET 3ajad.
3HAYUTENHHBIC
3aTPyTHCHHUS [TPH
OTIEPHPOBAHHUH
3HAHUSAMU.
YMeETh: OO0yuarommuiics OO0yuaromuiics OOyuaromuiics | OOyvaromuics
*OlIEHUBATh | JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET | IEMOHCTPHUPYET
3(¢(HEeKTUBH | TOJTHOE OTCYTCTBUE HETIOTHOE YaCTHYHOC MOJTHOE YMEHUE
0CTh WM HEZAOCTaTOYHOE COOTBETCTBUE yMEHHE TIpU IIPH OIICHKE
paboThI YMEHHE TIPU OIIEHKE YMEHHE TIPY OLICHKE | OIEHKE 3¢ (eKTUBHOCTD
ceTe 3G PEeKTUBHOCTH 3G PEKTUBHOCTH 3¢ GEeKTUBHOCTE | paboTHI ceTei
BOJOCHA0OX | paboOTHI ceTeit paboThl cereit paboThl ceTeld | BOJOCHAOXKCHUS
SHUS U BOJIOCHAOXECHHS U BOJIOCHA0KCHUS U BOJIOCHAOXCHH | U
BOJIOOTBE/IC | BOJIOOTBEACHUS BOJIOOTBEICHHMSI. au BOJIOOTBE/ICHMSI.
HUS Jlomyckatotcs BOJIOOTBEJICHHS, | XOPOIIIO
3HAYUTEIIbHBIC JIOTTYCKaeT OPUEHTHPYETCS
OIITOKH, HE3HAYHUTEIBHBI | MPH
MIPOSBIIACTCSA € OLIMOKYU U HEOOXOAUMOCTHA
HEIOCTaTOYHOCTh HETOYHOCTH WX MIPUMEHEHUS
3HAHUH, 110 PAITY MIPH aHAITN3E MIPU PEIICHUH
TpeOOBaHUI HOPMATHBHBIX KOHKPETHBIX
HOpPMaTHBHOH 0a3bl, | TOKYMEHTOB 3a/ad.
oOyJaronuiics
WCTIBITHIBAET
3HAYUTEIHLHBIC
3aTPyIHCHHS [TPH
OIIePUPOBAHHH
3HAHUAMHU.
BJIA/IETh: OO0yuaromuiics OO0yyarommuiics OOyuaromuiics | OOyvaromuics
*HOBEHIIIMM | JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET | IEMOHCTPUPYET
TEXHOJIOTHS | TIOTHOE OTCYTCTBUE HETIOTHOE YaCTHYHOE MOJTHOE
MM 10 3HAHUW HOBEWILINX COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
MPOCKTHPOB | TEXHOJOTHH 110 TpeOOBaHMIA K TpeOOBaHUS 10 | TPeOOBAHUS T1O
aHWIO CeTEH | TMPOCKTHPOBAHUIO 3HAHUSAM HOBEUIINX | TEXHHYECKOU TEXHUYECKOU
BOJIOCHA0X | ceTell BOJIOCHA0XKEHHUS | TEXHOJOTHH 1O IKCIUIyaTallMK, | SKCIUIyaTalluH,
eHUS U Y BOJIOOTBEACHUS MIPOEKTUPOBAHHUIO TEXHHUYECKOMY | TEXHHYECKOMY
BOJIOOTBE/IC ceTei 00CTyXKMBaHUIO | 00CITYKHBaHUIO
HUS BOJIOCHA0KEHUS U U PEMOHTY Y PEMOHTY
BOJOOTBEAECHUS. ceren ceren
Honyckarorcs BOJIOCHA0KECHN | BOJAOCHAOKCHHUS
3HAYUTEIbHBIC U u
OILIUOKH, BOJIOOTBE/ICHHMS, | BOAOOTBEICHMSI.
MPOSIBIISIETCA JIOTTYCKaeT Xoporro
HEJI0CTaTOYHOCTh HE3HAYHTENIBHBI | OPUEHTHPYETCS
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3HaHUM, 10 pALy
TpeboBaHMIA
HOPMAaTHBHOM 0as3bl,
obyyJaroruiics
UCTIBITBIBAET
3HAYUTENbHBIC

€ OIIMOKHU U
HCTOYHOCTHU
MIPH aHAIIN3e
HOpMaTI/IBHI)IX
JIOKYMECHTOB

pu
HEOOXOUMOCTH
WX MPUMEHEHUS
IIpU PELICHUU
KOHKPETHBIX
3a1ay.

3aTpyIHEHHS TIPH
ONepUPOBaAHUU
3HAHISIMHU.

[IIxansl OLICHUBAHUS PE3yIbTATOB IIPOMEKYTOYHOM aTTECTALMU U X OIUCAHUE:!
dDopmMa NPOMEKYTOYHOMN aTTECTALMHU: 3a4eT.

[IpomexxyTounast arrecranusi oOyvaroumxcss B (opme 3auéra MPOBOAUTCS IO
pe3ysibTaTaM BBINOJIHEHUS BCEX BUAOB y4eOHOU pabOThl, MPEIyCMOTPEHHBIX yUE€OHBIM IUIAHOM
[0 JJaHHOM JUCLUIUIMHE (MOJIYJIO), MPH 3TOM YUYHUTBHIBAIOTCSA PE3yJIbTaThl TEKYLIETO KOHTPOJIS
yCIeBaeMOCTH B TeueHHe cemecTpa. OleHKa CTeneHU JOCTHKEHHS OOydaroluMUCs
IUTAHUPYEMBIX Pe3YyJIbTaTOB O0YYEHHUs M0 TUCHUIUIMHE (MOIYIIIO) IPOBOAUTCS MPENOAABATENIEM,
BEIYLIUM 3aHATUS [0 JUCUMIUIMHE (MOJYJIO) METOJOM JKcnepTHOM oueHku. [lo uroram
IIPOMEXXYTOYHON aTTECTAllMK MO JUCLHUIUIMHE (MOJYJII0) BBICTABIISETCS OLEHKA «3a4TEHO» HWIIU
«HE 3a4TCHO».

IIxkana
Onucanue
OLICHUBAHUS
Boimonuensl Bce BHIBI yueOHOW pabOThI, MPEAYCMOTPEHHBIE Y4YEOHBIM
miaHoM. CTylIeHT JI@MOHCTPHPYET COOTBETCTBHE 3HAHHWM, YMEHHH,
HaBBIKOB, TNPUBEACHHBIX B  Ta0nMIax  TOKa3aTeled, OmepupyeT
3auTeHo NpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSIMH, HAaBBIKAMHU, TPUMEHSET HX B

CUTyallUsX TMOBBIIIEHHONW CIOXHOCTU. [IpM 3TOM MOTYT OBITH JOIMYIIEHBI
HE3HAUUTEIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYAHEHUS TIPH aHATUTUYECKUX
omepauusax, IEepeHOCe 3HAHMM M YMEHUHW Ha HOBBIE, HECTaHIAPTHBIE
CUTYyallUH.

He Boinonnen oaun wiu Oosee BUAOB y4eOHOM paOOThI, IPe1yCMOTPEHHBIX
yueOHbIM 1IaHoOM. CTyOeHT JE€MOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HAHWUW, YMEHMH, HABBIKOB, IPUBEIEHHBIX B TaliMLax IOKa3aTeleH,
He 3auteHo | momyckaeT 3HAa4YMTENbHbIE OIIMOKHM, NPOSBIAET OTCYTCTBHE 3HAHH,
YMEHHM, HaBBIKOB 10 psAAy nokazatesneid. CTyIEHT HCIHBITHIBAET
3HAYUTENIBHBIE 3aTPYJHEHUS IIPU ONEPUPOBAHUM 3HAHMSMHM M YMEHHUAMH
IIPU UX MEPEHOCE HAa HOBBIE CUTYyAaIlUH.

@DOH/IbI OLICHOYHBIX CPEJICTB IPECTABICHBI B IPUIOKEHUH 2 K paboueil mporpamme.

7. YueOHO-MeToAMYEeCKOoe o0ecneueHue TUCIATIINHBI

OcHOBHas.
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rpyatoB KII-131 1 KOMIMJIEKT; KOMIUIEKT CHUT Ui 3amojHuTeNel 1 KOMIUIeKT; mpubop
kommpeccnoHHbIN HacToabHBIN [TKII-10 1 mit.; npucnocodnaeHue A1 BOJOHACHILIEHUS TPYHTOB
nepexn kommnpeccueit [IBK 1 mt.; msmepurens cuisl mudposoit UCL] 1 mrt.; Bechl 3JeKTPOHHBIE
[1Bm-3/15 1 mr.; Ilpubop crammaptHoro ymiuotHenus [ICY lmr.; G6aHs KOMOMHHMpOBaHHAs
nabopatopnas yuebnass BKJI-M 1 mir.; npecc ucneiratensusiii [IP1262 « BHUPy 1 mt.; [Ipubop
Buka 5 mr.; Ilpubop st onpeneneHuss MOABMKHOCTH OETOHHOW cmecH 2 mIT.; HAOOp ruphb 1
KOMILIEKT; popmbl 11t KyOnkoB 10x10x10 5 mT.; 0O6pasisl CTPOUTENBHBIX MaTEPUATIOB.

JIBa crnenuaanM3upoBaHHBIX YUeOHBIX KJlacca C MPEe3EeHTAIlMOHHBIM W MHTEPAKTUBHBIM
obopymoBanueM kKadeapsl «IIpoMBINTUIEHHOE W TPaKIAHCKOE CTPOUTEILCTBO» ayn. AB2218 u
AB2224, ocnamenne AB2218: Jlocka unTtepaktuBHas Legamaster e-board, mocka mapkepHasi,
9KpaH JJs IpoeKTopa, napthl (45 mocanovHbIX MecT); ocHamleHrne AB2224: HacTteHHas aocka,
napThl (20 MOCaOYHBIX MECT), OOJIBIION 3KpaH I MPOEKTOpa, MPOCKTOP MYJIbTHMEIUHHBIN
BENQ PB6110, xommnberoTeps! B kKoa-Be 20 mT.

VYuebnbsie kimaccet AB 2216 u AB2217, o0opynoBaHHbIE KOMIBIOTEpAMU C
COOTBETCTBYIOLIMM IIPOrpaMMHBIM OO€CHEeUeHHEM, a TakXKe [TOCKOH M MYJIbTHUMEAMHHBIM
MPOEKTOPM.

9. MeToagu4ecKue peKOMEHAALNH 1JIsl CAMOCTOSITEIbHON PadoThl CTYICHTOB

Lenp MeTOAMYECKUX PEKOMEH NI

- 00€CTeYnTh CTYCHTY ONTUMAIIbHYIO0 OPTaHU3AIMIO MPOIeCcCca U3YUICHUS TUCIIUILTUHBL,
a TaK)Ke BBITIOJHECHUS Pa3IHYHBIX (POPM CaMOCTOSATEILHON PAOOTHI.

1. Meroguveckue  pEeKOMEHJANMKA MO0  HM3YYCHWIO  AUCHUILIMHBI  «OCHOBBI
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN CBOWCTB CTPOUTEIBLHBIX KOHCTPYKITHIA

CrymeHTaM HE00XO0MMO 03HAKOMUTHCS:

- ¢ couepxaHueM paboueil mporpaMMbl aucHUILINHBL (manee - PIIJI), ¢ memsmu u
3aJladaMy JUCIHILTUHBI, €€ CBS3SMU C JPYTHMHU JUCIUTUTMHAMEA 00pa30BaTEeIbHOMN MPOTPaMMEI,
METOAMYECKUMH Pa3pabdOTKaMH IO JTaHHOW JUCHHILTMHE, UMCIOIUMUCS Ha 00pa30oBaTeIbHOM
nopTaie u caire kageapsl, ¢ rpaduKOM KOHCYJIBTAIMH MperoaaBaTeneii kagenpsl.

1.1. PexoMeHIanmuy 1o NOJArOTOBKE K JICKIIMOHHBIM 3aHATHUSIM (TEOPETUYCCKUN KypC)
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N3ydenune TUCHMIUIMHBEI TpeOYeT CUCTEMAaTHYECKOTO M MOCIEI0BATEIbHOTO HAKOIUICHHS
3HAHUH, CIIEJOBATEIbHO, MPOITYCKU OTIENBHBIX TEM HE MO3BOJISAIOT INIyOOKO OCBOUTH IMpEIMET.
VIMeHHO M03TOMY, KOHTPOJIb HaJl CUCTEMAaTH4YEeCKON paboTON CTy/IEHTOB BCErja HaXOAWUTCS B
LEHTpe BHUMaHUs Kadeapbl.

CryneHraMm HEOOXOIUMO:

- Tepea KakIoW JeKIuell npocMarpuBaTh pabOyyi0 MpOrpaMMmy AMCHUIUIMHBI, YTO
MIO3BOJINT COKOHOMHUTH BpEMSI Ha 3allMCBIBAHME TEMBl JIEKIIMH, €€ OCHOBHBIX BOIIPOCOB,
PEKOMEHTyeMO JINTEepaTyphl;

- Ha OT/AEJbHbIE JEKIMH NPUHOCUTH COOTBETCTBYIOIIMN MaTepuan Ha OyMaXKHBIX
HOCHUTENSIX, TPEACTaBICHHBIA JIEKTOPOM Ha TMOpTajllie WM NPUCITAHHBIA Ha «3JIEKTPOHHBIH
MOYTOBBIM SAMMK Tpynmb» (Tabmunpsl, rpaduku, cxemsl). JlaHHeld Matepuan Oynet
OXapaKTepu30BaH, MPOKOMMEHTHPOBAH, JOTIOJIHEH HEMOCPEICTBEHHO Ha JICKIUY;

- Tepea OYepepHOM JeKuued HeoO0XOAMMO NPOCMOTPETh MO KOHCHEKTY MaTepual
npenpiaymen yekuuu. llpy 3aTpyAHEHHSX B BOCHPUATUM MaTepHalia cleyeT OOpaTUThCS K
OCHOBHBIM JIMTEPATypHBIM HcTOYHHKaM. Eciu pa3zoOparhcsi B MaTepHale OmsTh HE yAalioch, TO
oOpatutech K JekTopy (mo TpaduKy ero KOHCYJIbTAaIlMi) WM K TMpEernojaBaTeli0 Ha
MPAaKTUYECKUX 3aHATUAX. He ocTaBisiiTe «OenbIX NATEH» B OCBOGHUH MaTepuaa.

1.2. PexoMeHaIu 1o NOArOTOBKE K MPAKTHYECKUM (CEMUHAPCKUM) 3aHATUSAM

CryneHTam cienyer:

- IPUHOCUTH € cO00M pEeKOMEHI0BaHHYIO MPEIoIaBaTeIeM JIMTEPaTypy K KOHKPETHOMY
3aHATHUIO;

- JI0 OYEepeaHOro MPAKTHYECKOro 3aHATHS [0 PEKOMEHJIOBAaHHBIM JINTEPATYPHBIM
UCTOYHUKAM IpopaboTaTh TEOPETUUECKUI MaTepHai, COOTBETCTBYIONICH TeMBbI 3aHATHS,

- MIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSM ClIeyeT 00s3aTeIbHO HCIOJb30BaTh HE
TOJIBKO JICKLUH, Y4EeOHYIO JHUTEpaTypy, HO M HOPMAaTHBHO-TIPABOBBIC aKThl M MaTepHaibl
MIPaBONIPUMEHHUTEIbHON MPAKTUKU;

- TEOPETUYECKUI MaTepHall CIeyeT COOTHOCUTH C IPAaBOBBIMU HOPMaMH, TaK KaK B HUX
MOTYT OBITh BHECEHbl M3MEHEHHs, JIOTOJHEHMs, KOTOpble HE BCETJa OTPaK€Hbl B Yy4eOHOI
JUTEpaTypE;

- B Hauaje 3aHATUN 3a/aTh IPENoJaBaTeNI0 BOMPOCHI MO MaTepually, BbI3BAaBILIEMY
3aTpyJHEHUSI B €ro IOHMMAaHUM U OCBOECHUM IIpM PEIIEHUM 3a7ad, 3aJaHHBIX UL
CaMOCTOSITENILHOTO PELICHHUS;

- B X0JI€ CEMHHAapa JaBaTb KOHKPETHBIE, YETKHE OTBETHI 110 CYILIECTBY BOIIPOCOB;

- Ha 3aHATHM JIOBOJUTh KaXIyH 3aJady JI0 OKOHYATEJIbHOTO pelleHus,
JI€MOHCTPUPOBATh IMOHMMAHHE TPOBEJEHHBIX pacueToB (AHAJIM30B, CHUTyalui), B Cllydae
3aTpyJHEHHI 00pamaThest K MpenoiaBarento.

CryneHraM, NOpPOMYCTHBIIMM 3aHATHA (HE3aBUCUMO OT TMPHYUH), HE HMEIOIIUe
MMCHbMEHHOTO PeIleHus 3a7jad WM He TOJArOTOBUBIIKECS K JAaHHOMY NMPAKTUYECKOMY 3aHSTHIO,
PEKOMEHIYETCSI HE IMO3KE YEM B 2-X HENEIbHBIH CpPOK SIBUTbCSI HA KOHCYJBTalMIO K
MIPENnoAaBaTesNio U OTYUTATHCA 110 MPOMyHIeHHOH TeMe. CTyIeHThI, He OTYMTABILNECS MO KayKI0M
HE popabOTaHHOM MMM Ha 3aHATHIX TEMe K Hadaly 3a4eTHOM CecCHH, YIMyCKaloT BO3MOKHOCTh
MOJTYYUTh MOJIOKUTENBHYIO OLIEHKY IIPH Ccllaue 3a4eTa B COOTBETCTBYIOILIEM CEMECTpE.

2. MeTtoanueckue peKOMEHALUH 0 BBIMOJHEHUIO PA3IUYHBIX (POPM CaMOCTOSTEIBHBIX
JIOMAaITHUX 3aJaHuHi

CamocrosrenbHas paboTa CTYAEHTOB BKJIIOYAeT B ceOsi BBHINOJIHEHUE PA3IMYHOTO poia
3aJjaHull, KOTOpblE€ OPHUEHTUPOBaHbI Ha Oojee TIyOOKOEe YCBOEHHE MaTepuana H3ydaeMoi
mucuuiuinHbl. [lo kaxmoil TemMe yuyeOHOM TUCHMIUIMHBI CTyJEHTaM IMpeJularaercsi HepedyeHb
3aJIaHUN JIJIS1 CAMOCTOATEITLHOM PabOTHI.

K BBINOJTHEHUIO 3alaHUi ISl CaMOCTOSITETIBHOM Pa0OThl MPENbSABIAIOTCS CIEIYIOe
TpeOOBaHUS: 3aJaHUs JOJDKHBI HCIOJHATHCS CAMOCTOATEIBHO U MIPE/ICTaBIATHCS B
YCTQHOBJICHHBIM CpPOK, a TaKke COOTBETCTBOBAaTb YCTAaHOBJCHHBIM TpPEOOBaHUAM IO
0(pOpMIICHUIO.

30



CryneHTam cieayer:

- PYKOBOJICTBOBATHCSI TPaIKOM CaMOCTOSATEIbHON paboThl, onpeneneHubM PIT/L;

OpHoil M3 BaxHEMmMX 3a7ad  NPOPECCHOHATIBHOIO  OOpa3oBaHMS  SIBIISETCS
dhopmupoBaHre 00IMX U TPO(PECCHOHATEHBIX KOMIETSHITHI Oy IyIIMX CIIEIUATUCTOB.

B mHacrosimee BpeMmsi Oousblioe 3HAu€HHE MPUOOpETaeT caMocTosTelIbHas padora
oOydaroluxcs, co3Jaromias YCIOBHS JUIsi (OPMUPOBAHUS y HHMX TOTOBHOCTH M YMEHHUS
UCITOJIb30BaTh PA3JIMYHBIE CpeiCcTBAa MHPOPMALMHU C LENbI0 MOMCKa HEOOXOJUMBIX 3HAHUM,
COBEpIICHCTBOBAHUIO npodeccnoHanbHOM NeSITeNIbHOCTH, MOBBILLICHHE YpOBHS
caM0o00pa3oBaHMs U CAMOOOYUYCHHUS.

Matepuan s caMOCTOSITENTbHOM — paOOTBI  CTY/JAEHTOB  JIOJDKEH  CTPOUTHCS
IIPENoAAaBaTEIEM 1O CIEIYOIINM MO3ULUAM:

1. B mnepByro ouepenb HEOOXOOUM MpeABAPUTENbHBIA pPa3HOCTOPOHHUN aHAIU3
M3y4aeMOro Marepuaia ¢ OTBeToM Ha Bompochl: Uto nano? Kak mano? 3auem nano? Ilouemy
UMEHHO Tak, a He wuHaue? UYUTo W Kak wu3 MaTepuana HEOOXOAMMO HCIIOJIb30BAThH
HEMOCPEJCTBEHHO, a YTO MOXET ObITh UCIOJIB30BAHO B IPEOOPA30BAHHOM BH/IE.

2. OnpenenuTh COCOOBI IOTUYECKON U METOAMYECKOM 00paboTKH MaTepuaa.

3. YTOUHUTH MECTO TEMBI B CUCTEME Kypca U o0Iel cucteMe 00ydeHHs..

4. BbIABUTH TPYAHOCTH i OOy4YaeMbIX, CONPSDKEHHBIE C WX WHAUBUAYaJIbHBIMU
0COOEHHOCTSIMH, YPOBHEM 3HAHUU U MO3HABATEIBHOM EATETbHOCTH.

5. IloAroTOBUTHCS AJIsl pELICHUS CIAEAYIOMINUX 3a1a4:

- (popMupoBaHre yMEHUH OTAEIATH MOHATHOE OT HETIOHATHOTO, BEIWICHATh HEITOHATHOE;

- opMHupoBaHUE YMEHUH BBIJIEISITh BHYTPEHHUE CBSA3H MEXKAY DJIEMEHTaMHU SIBICHUS;

- (popMupoBaHNEe yMEHUI BBIWICHSTD ITIABHOE.

6. Ilpu mombope m pa3paboTke 3aJaHUi, YIPAKHEHHH MPEXKIE BCETO HCXOJIUTH W3
CPaBHMUTEJIBHOIO aHalu3a, MpUAaBas BOIpOcaM 4YETKOE IIEJIEBOE HAIIPABJICHUE, ONPENEIIss
MpeJirnoiaraéMble OTBEThI 00y4YaeMbIX.

7. CTpyKTypa MaTepuasa B LEJIOM J0JDKHA YETKO COOMI0IaTh MPUHIUIT — OT MPOCTOTO K
CII0)KHOMY, OT YaCTHOT'O K 0011eMY.

[TorpeOHOCTH MOOYXIAIOT JTMYHOCTh MCKATh MYTH UX YAOBJIETBOpeHHs. POpMHUpOBaHUE
y CTYZICHTOB IIO3HABaTEIbHOM MOTPEOHOCTH — O/IHA U3 BaXKHBIX 3aj1ay MpernojaBaTelis KoJUleIKa.

CucremMaTueckoe YCIOKHEHHE 3a/laHuil JJI1 CaMOCTOSTENbHOW paboThl CTUMYIUPYET
MO03HAaBaTENIbHBII UHTEpEC, CIIOCOOCTBYET aKTUBU3ALUU U PA3BUTHIO MBICIUTENBHBIX MTPOLIECCOB,
(OpMHPOBAHUIO HAYYHOTO MUPOBO33PEHUSI U KOMMYHHUKATUBHBIX YMEHHUH.

MeTobl caMOCTOSTENIbHOM pabOThI CTYIEHTOB:

- HaOJI0JICHNE 32 €TUHUYHBIMU 00bEKTaMH;

- CpPaBHUTEJIbHO-aHAJIUTHYECKHE HAOIIOICHNUS;

- yueOHOe KOHCTpYHUpOBaHUE (ypoKa, 3aHATHS);

- penieHre yueOHbBIX U Mpo(decCHOHaNbHBIX 3a/1a4;

- paboTa ¢ pa3’IMYHBIMU UCTOYHUKAMH HHPOPMALINY;

- HCCIIe1oBaTeNbCKast 1eATeIbHOCTb;

-IIPOEKTHAs 1€ATEIbHOCTD;

-Hay4YHO-IIPaKTHUYeCKas JesTeIbHOCTD;

JlaHHplif MOAXON K pa3paboTKe MaTepuana Uil CaMOCTOSTEIbHOM pabOThl CTYICHTOB
MO3BOJIIET TBOPYECKH IMOJONTH K MOJATOTOBKE 3aHATHUI, BBIIBUTH BO3MOXKHOCTH H3y4aeMOro
MaTepuaia, co3faBasi TEM CaMbIM YCJIOBHUS I CAMOPA3BUTHS IUYHOCTH CTY/IEHTA.

2. llenu caMocTOSATENBHON PabOThI CTY/IEHTOB

1. Jlns oBnaseHust U yriryOJaeHus: 3HaHUHM NCIOIb3YIOTCS BUABI paboT:

- COCTaBJICHHE PA3IMYHBIX BUOB IUIAHOB U TE3UCOB I10 TEKCTY;

- KOHCIIEKTUPOBAHHE TEKCTA;

- COCTaBJICHUE Te3aypyca;

- 03HaKOMJIEHHE C HOPMaTUBHBIMU JJOKYMEHTaMU;

- CO3JIaHUE MPE3CHTAIUH.
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2. JInid 3aKperieHus] 3HaHWM:

- paboTa ¢ KOHCTICKTOM JICKITUH;

- IOBTOpPHAs paboTa ¢ yueOHBIM MaTEPHAIIOM;

- COCTaBJICHHE IIJIaHA OTBETA;

- COCTaBJICHUE PA3IMYHBIX TAOIHII.

3. st cucremaTtu3anuu ya4eOHOTO Marepuana:

- MIOATOTOBKA OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI;

- aHaIUTAYECKast 00paboTKa TEKCTa;

- MOJITOTOBKA COOOILEHMs, OKIaa, pedeparta;

- TECTUPOBAHHUE;

- COCTaBJICHHUE MTAMATKHU.

4. Inst popmMupoBaHUs NPAKTUYECKUX U MPO(EeCcCHOHATBHBIX YMEHUH.

-pelieHre CUTYaTUBHBIX U MPO(ECCHOHANBHBIX 33/1a4;

- IPOBE/ICHNE AaHKETUPOBAHUS U MCCIIEAOBAHNUS.

CpencTtBa 00y4eHHUs] — OCHOBA CaMOCTOSITEIIBHON pabOTHI.

CpenctBa 00y4yeHus, HeOOXOUMBIE Ul OpraHU3aUN CAMOCTOATEIbLHONU paboThI.

1. JlugakTHueckue CpeacTBa (MEpBOMCTOYHUKH, JOKYMEHTHI, COOpHUKH 3agad M
YOpaKHEHUH, yueOHble GUIbMBI, KapThl, TAOIUIIBI);

2. TexHUUECKUE CPENICTBA, IPU MOMOIIM KOTOPBIX NpeAbsBIseTcs yuyeOHas uHpopMmaius
(KOMIIbIOTEPHI, ayTUOBUACOTEXHUKA, MYJIbTUMEINS);

3.CpenctBa, KOTOpPbIE MCIONB3YIOT AJIs1 PYKOBOJACTBA CAMOCTOSITENILHON AESITEIbHOCTBIO
CTYIEHTOB (METOAMYECKHE YKa3aHHs, KapTOUKu ¢ AUPPEpeHUnPOBAHHBIMHU 33JaHUSIMU JUIS
OpraHu3ali MHIUBHIYyaJbHON U IPYNIOBON pabOThl, KAPTOUYKU C AITOPUTMAMHU BBITIOJHEHHS
3aJIaHni ).

10. MeToanueckne peKOMeHIAIUM 1JIsl IPpenoxaBaTeis

Jlexuust sBIs€TCA TJABHBIM 3BEHOM JUIAKTUYECKOTO IMKiIa oOyueHus. Ee menp -
(dbopMHpOBaHHE OPHUEHTUPOBOYHOM OCHOBBI JJISi TOCIEIYIOLIEr0 YCBOEHHUS CTYACHTaMH
y4eOHOro MaTepuara.

[lepen HayamoM M3y4eHUs AMCUUIUIMHBI JEKTOP JOJDKEH MOMHTEPECOBATHCA, UTO YXKe
HU3BCCTHO CTYACHTaAM IIO }IaHHOﬁ TEME, HACKOJIbKO OHH HpO(fbeCCI/IOHaJ'H)HO 3aNMHTCPCCOBAHbI B
ryOOKMX M KOHKPETHBIX 3HAHUAX, KaK OTHOCATCSA K TeMe. DTO HEOOXOIMMO JUIsl YTOUHEHHS
KOHKPCTHBIX ueneﬁ IIPOBOAVMBIX HeKHI/II\/’I W 3HaHUA HACTPOsA CTYACHTOB Ha 3aHATUC.

BBogHas neknus 3HAKOMHUT CTYJCHTOB C ILI€JbI0 M HAa3HAYEHHUEM Kypca, €ro pojblo U
MECTOM B cHcTeMe yueOHbIX AucUUIUIMH. Jlanee maetcs KpaTkuil 0030p Kypca (BeXH pa3BUTHS
JTAHHOW HAyKH, UMEHA M3BECTHBIX YYEHBIX). B Takoil JeKiuu craBsATCS HayudHbIe MPOOJIEMBI,
BBIJIBUTAIOTCS THIIOTE3bI, HAMCYAIOTCA IEPCIICKTUBBI Pa3BUTHA HAYKH U €€ BKJIaJla B IIPAKTUKY.
Bo BBOJHOM JIeKIIMK BaXXHO CBSI3aTh TEOPETHUYECKHI MaTepuas ¢ MpakTUKOHM Oymymieil paboTh
cnenuanucToB. [lanee nenecooOpa3sHO pacckazaTh 00 oOmielt MeToauke padoThl HajJ KypCOM,
JaTh XapaKTepUCTUKY yuyeOHHMKAa W y4yeOHBIX MOCOOMH, O3HAKOMHUTH CiyIIaTeNnedl ¢
00s3aTeNTPHBIM ~ CIIICKOM  JIMTEPATyphl, pacckazaTh 00 JK3aMEHAIMOHHBIX TpPEOOBAHMSX.
[TonoGHOE BBeAEHHWE NOMOTaeT CTYJCHTaM IMOJIY4YUTh OOIlee NpeACTaBICHUE O MpeaMeTe,
OPUEHTHPYET MX Ha CUCTEMAaTHYECKyI pabOTy HaJ KOHCHEKTaMHU U JHUTEpPaTypol, 3HAKOMHUT C
METOAMKON pabOTHI HaJl KypCOM.

O030pHO-TIOBTOPUTEIIBHBIC JICKIIMH YNTAIOTCS B KOHIE pasJiesia WIH Kypca, OTpakaroT
BCE TEOPETUUECKUE MOJIOKEHHS, COCTABIISIOIINE HAYYHO-TIOHATUIHHYIO OCHOBY JIaHHOTO pa3zzena
HJIN KypcCa, UCKITI0YaAa ACTaIUu3aluio U BTOpOCTeHeHHBIﬁ Marcpuall.

OO630pHass JeKnust — 3TO CHCTeMaTH3alus 3HaHUM Ha OoJjiee BBICOKOM ypoBHE. B
0030pHOM JIEKIINH CIIEAYET PACCMOTPETh 0CO00 TPYIHBIE BOIIPOCH! K3aMEHAIMOHHBIX OMIIETOB.
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HporpaMMa coCTtaBJICHa B COOTBCTCTBHHM C qDeI[epaJ'ILHBIM rocy1apCTBCHHbBIM
O6pa30BaT€JII>HI)IM CTaHAAapTOM  BBICHICTO 06pa3013aH1/1;1 0 HaIpaBJICHUIO IMOATOTOBKH

6axanaBpos 08.03.01 CtpouresibcTBO

IIporpammy cocTaBuJI:
3aB. kadeapoii /A.H. 3aiires/
ACCUCUTEHT /E.H. Cy3nansieBa/

[Iporpamma yTBepxaeHa Ha 3acenanun Kadeapbl “IIpomblinieHHOE U
IPaXKIaHCKOE CTPOUTENBLCTBO «_28 » _aBrycra 2020 r., mporokoa Ne _1.

3aBenyromuii kadeapoi

JIOLIEHT, K. T. H. /A.H. 3atines/

PykoBonuTens 06pazoBaTeIbHOM
IPOTPaMMBbI /A H. 3aiiues/

ITpunoxenue 1
K paboyeii mporpaMme

MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI
POCCHUHCKOM ®EJIEPAIIUU

denepalibHOE rOCyAApCTBEHHOE OI0/KETHOE 00Pa30BATEIBHOE YUPEKIECHUE
_ BBICILIETO 00pa30BaHMs
«MOCKOBCKHMH ITOJIMTEXHUYECKNN YHUBEPCUTET»

Hamnpasnenue noarotosku: 08.03.01 CTPOUTEJIBCTBO
OIT (mpoduip): «IIpoMbIIIEHHOE U TPAXKIAHCKOE CTPOUTETHCTBOY»

®dopma 00ydeHus: 3a04Hast

Bun npodeccuonansHoii nestensHoctu: (B cootBercTBur ¢ ®I'OC BO)

Kadenpa: [IpombliieHHOE U TPaXKAaHCKOE CTPOUTEIHCTBO
®OH/I ONEHOYHbLIX CPEJACTB
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MO JNCHUTIJINHE

Bonocnaﬁmeﬂne U BOAOOTBECJACHHUC
Cocras: 1. [lacopT GoHIa OIEHOYHBIX CPEICTB

2. OnucaHue OLEHOYHBIX CPEICTB:

- MOKa3aTesb YPOBHS C(POPMUPOBAHHOCTH KOMIETEHIIHIA;
- IEpEeYEHb OLIEHOYHBIX CPEJICTB MO JTUCIUIINHE

Cocmasumenu: oouenm, Kk.m.H. 3aiiyee A.H.,

Mocksa, 2020
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MOKA3ATEJb YPOBHSI C@OPMHUPOBAHHOCTH KOMIIETEHIIMIA

BonocHa0xeHue U BOXOOTBEACHUE

dI'OC BO 08.03.01 «CtpourteabcTBo»

B nporiecce 0cBOEHUS JaHHOM IUCUUILUIMHBI CTYACHT (POPMUPYET U AEMOHCTPUPYET CIEAYIOIINE KOMIETeHIIUHM:

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosiorus dopma Crenenn ypoBHeil 0CBOeHUsI
HNuaexc DopMyJIHMPOBKA (popmupoBaHusA | OLEHOYHO KOMIIeTeHII Uit
KOMIIeTeH Uil ro
cpeacrBa®
OIIK-8  [CriocoOeH OCyIIECTBISATh U 3HATH: MEKIYsL, KypcoBast Ba3oBblii ypoBeHb:

KOHTPOJIMPOBATH OCHOBHBIE TI0JIOKEHUS 110 pabora, CB0OOOIHO IPUMEHSIET MOTYUCHHbBIE HABBIKH
TEXHOJIOTUYECKHE TIPOLIECCHl  [IPOSKTHPOBAHMIO M OKCILTyaTalliy  [CAMOCTOSTENbHAS MPOEKTUPOBAHNH CHCTEM BOJOCHAOXKEHUS U
CTPOUTEBHOIO MPOU3BO/ICTBA U|000PYI0BAaHHS HHKEHEPHBIX CHCTEM[paboTa, KaHATH3aluH
CTPOUTENILHON UHIyCTPUH C 31aHUN, KOHTPOJIUPOBATH TEXHO-  |[IPAKTHUYECKUE KP, VO IloBbIIEHHbIN YPOBEHD:
yu€Tom TpeboBaHuit lorMyYecKue IpoLeCChl, MPUMEHATH |(CEMHHAPCKHE) CBOOOTHO MTPUMEHSIET MOTyUYSHHbIE HABBIKU
MPOU3BOJICTBEHHON U M3BECTHBIC M HOBBIC TEXHOJIOTUH B [3aHATHS [POEKTUPOBAHNH CHCTEM BOJOCHAOXKEHUS U
HKOJIOTMYECKON 0e30MacHOCTH, [00J1aCTH CTPOUTEIHCTBA CHCTEM KaHAM3alUH B PA3JIMYHBIX CUTYaLUsIX
MPUMEHSS] N3BECTHBIC M HOBBIC [BOJOCHAOXEHUS M BOJOOTBEICHUS MOBBILIEHHO! CII0)KHOCTH.
TEXHOJIOTUH B 00J1aCTH YMETh:
CTPOUTENBCTBA U CTPOUTEIHHOMN [MCIIOIB30BATh IPHHIIMITBI
MH/TyCTPHH. b hekTHBHOTO pa3MerIeHus

o0opynoBaHus U PabOTHI

TpyOONPOBOIHBIX ceTei

BOJIOCHA0)KEHHS M BOJIOOTBEACHHSI

BJIA/1€Th:

METOJIaMH BHEJPEHUST HOBEHIIIETO

000pYyIOBaHUS M M HOBEHIIINX

bHEprocOeperaronux TEXHOJIOTHH

OIIK-10 [Croco6eH ocymecTBIATh U 3HATH: TIeKIIHST, KypcoBast ba3oBbIii ypOBeHb:

OpPraHU30BBIBATh TEXHUYECKYIO |- TpeOOBaHUS [0 TEXHUYECKOH  [paboTa, CB0OOHO MTPUMEHSIET NOTYUSHHbIC HABBIKA
PKCILTYaTAIUI0, TEXHUYECKOE  PKCIUTyaTallli, TEXHHIECKOMY CaMOCTOsTEIbHAS [0 OL[EHKE TEXHUYECKOTO COCTOSIHUSI CBOHCTB
00CITyKMBaHHE 1 PEMOHT 00CITY)KMBAaHHUIO U PEMOHTY ceTell [pabora, CTPOUTEIBHBIX KOHCTPYKIUH MTPU TIOMOIIN
00BEKTOB CTPOMTENBCTBA H/MIIY [BOAOCHAOKEHHSI M BOJOOTBECHUS. [IPAKTUYECKUE KP, YO  [coorBercTBYyIOIINX IPHOOPOB U
PKMJTHIITHO-KOMMYHAJIEHOTO YMeTh: (cemMuHapcKue) MHCTPYMEHTOB
X03s1iicTBa, IPOBOJIUTH onieHHBaTh 3P PEKTUBHOCTH PabOThI [3aHSATHS IloBbILIEHHBI YPOBEHb:
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TEXHUYECKUN Haa30p U
HKCIEPTH3Y OOBEKTOB
CTPOUTENBCTBA

ceTeil BOJIOCHAOKECHUS 1
BOJOOTBEACHHUS

BJIAIETh:

HOBEHIIINM TEXHOJIOTUSIMH I10
[IPOECKTUPOBAHUIO CETEH
BOJIOCHAOKEHHS U BOJIOOTBECHUS

Crioco0eH BOCTIPOM3BOIUTS TTOJTyYCHHBIE
3HAHUS 110 OLIEHKE TEXHUYECKOI'0 COCTOSHUS
CBOMCTB CTPOUTENBHBIX KOHCTPYKLUH NPpH
MOMOIIIY COOTBETCTBYIOIINX NMPUOOPOB 1
MHCTPYMEHTOB B Pa3IMYHBIX CUTYaIUIX
MOBBILICHHOHN CII0KHOCTH.
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Hepequb OLCHOYHBIX CPECACTB IO TUCIUIIJIUHE

«BonxocHa0:xeHne M BOOOTBEICHUE)

[Tpunoxenue 2
K paboueii mporpaMmme

HaumenoBanue [IpencraBnenue
Ne OC OHCHOTHOTO Kparkas xapakTeprcTHKa OIIEHOYHOTO CPEAICTBA OLICHOYHOI'0 CPeICTBA B
Cpe/ICTBa DdOC*
[IpotyKT caMOCTOSITEIbHON pabOThI CTYIEHTA,
Pedpepar MPEICTABIISIIONINI COO0M KpaTKOE U3JI0KEHHE B TUCbMEHHOM
1 (PI; BHJIC T10 3aJ]aHHOM Teme pedepara, TJie aBTOP MPUBOIUT Tewmsr pedepaToB
MPUMEPBI OTIPEJICIICHUS] CBOMCTB PAa3TUYHBIX KOHCTPYKIUN U
000CHOBBIBACT IPUHATHIC UM PEIICHUS.
CpencTBO KOHTPOJISI, OPraHU30BaHHOE KaK CIeIUalibHas Oecena
YCTHBIM OTIpoC,  [I€IarorM4eckoro  paboTHHKA ¢ OOyYaroIMMCs Ha TEMBI, Bormpocsr o
2 cobeceJoOBaHUE, [CBSI3aHHBIC C M3y4aeMOW AMCIUIUIMHOW, W PACCUYUTAHHOE Ha TeMam/pazzenam
(YO) BBISICHEHHE 00beMa 3HaHMH 00y4aromierocs Mo OMpeaeIeHHOMY JUCIUTLINHBI

azzeny, TeMe, mpoOaemMe  T.10.

KypcoBas padora
(KP)

[IpoayKT caMOCTOSATENbHON PabOTHI CTYIEHTA, MPEICTaBISIOIHIA
coOOM H3JIOKEHHWE B NUCBMEHHOM BHJE MO 3aJaHHOU Teme
KOHTPOJIBHOHM paboThl, I/ie aBTOP peLIaeT pa3iuyHble 3a/J1a4u 10
TUIPaBIIMKE, BOJOCHA0KCHHUIO M BOJOOTBEICHUIO

BapuanTsl 3amanmii K
KypcoBoil pabote

*) TeMbl KOHTPOJBHBIX PabOT, BOIMPOCHI K YCTHOMY OINPOCY U 3a4eTy npuBeeHs! B [Ipunoxxenun 4
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CTpyKTYypa M cojiep:KaHue TUCIUTTHHBI
«BogocHa0xeHHe M BOJOOTBEICHUE)

no HanpaJjenuio noaroroBku 08.03.01 «CrpourtenbcTBo» (6akaaaBp)

Ilpunoswcenue 3
K paboueii npozpamme

Buasl yueoHoii padoTsl,

o = < BRJIIOYasi CAMOCTOATE/IbHYIO Bl/l[lbl CcaMOCTOATEILHOM paﬁOTbl (I)Oprl
Pasze 5 5 E paboTy CTY/IEHTOB, CTY/JeHTOB aTTecTAMU

/ aed H 5] H TPYA0EMKOCTh B 4acax
" S| =8
n

a1| wc | da6 | cpc KCP | KP. | KIL | pre | TP g |5 | 3

IlepBolii cemecTp

1 6 1 1 2 + + +

Tuopasnuxa.
OcHOBHAsl TEPMHHOJIOTHS:

TI'uppocraruueckoe
JIaBJICHUE, cuna
TUAPOCTATUYCCKOTO JaBJICHUS,
oTepu Haropa, 3MIopa
THIPOCTATHYECKOTO JIaBIJICHNS,

pacxon, CKOpPOCTh, KO3(puImeHt
THIPABINYECKOTO TPECHUSI.
1.1.I'mapocraTuka

Omnpenenenue
THIPOCTATUYECKOTO JaBJICHUS W
CANHULBI €TI0 I/I3MepeHI/I$[. HOHS[TI/IG
o cujie THAPOCTATUYECKOTO
JaBIICHUSI W TOCTPOCHHE DIIIOP
JIaBJICHUS Ha TUIOCKYIO H
KPUBOJIMHEHHYIO TOBEPXHOCTH.

1.2. 'uaponunamuka.

ITonsiTust pacxona,
CKOpPOCTHU, CMOUYEHHOI'0 EpUMETpa,
THIPABINYECKOTO panuyca.
VYpaBHeHue HEPa3pbIBHOCTH
noroka. [ToHsiTne 0 MamMuHapHOM N
TypOyJIeHTHOM pexumax. 4Yucio
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Peltnonbaca. OHepreTudecKui
CMBICII ypaBHeHHUS bepHymmm s
peanpHON kuakocTH. [locTpoeHue
MIBE30METPUIECKON JINHUU U JINHUN
IIOJIHOM YAEIbHOMI SHEpPTUH.
Omnpenenenne MOTEph Haropa Mo

IUTHHE u Ha MECTHBIC
conpotuBieHusi. OCHOBBI pacuera
TpyOOIIPOBOIOB. [onsitre
YIICIBHOTO u o011ero

COMPOTHUBJICHUH  TPyOOIpOBO/IA.
Hacanxu.

Bonocuabxenne
OCHOBHAsI TEPMMHOJIOTHS:

BomgocHabkeHre, CHCTEMBI,
HAacOCBl,  HACOCHBIE  CTaHIUH,
BO7103200pHI, TUAPABINYECKHMA
pacuer, MOTEPH, CKOPOCTh, HAIOP
pacxon, OYHCTHBIE COOPY)KEHUS,
BOJIOHATIOpHAs OammHs, apMarypa,
Hapy>KHasl BOJOIIPOBOTHAS CETh.

2.1.BonocHad:keHue ropoaos.

CucreMbl  BOJOCHAOXKEHUS
ropoaa. Hopmsl BogonoTpeOieHus.
PacuerHbie pacxopl U CBOOOIHBIC
HAanopsl. Hctounuku
BojocHaOeHMs. Bomo3abopHble n
BOJIOTIOIbEMHBIE COOPYIKECHHUSI.

CucremMbl o Ia9r u
pactipeneneHuss Boabl. HapyxHas
BOJIONIPOBOJIHAsL CceTh. Apmarypa
Ha cerdu. OCHOBHBIE 3JIEMEHTHI,
CXeMbI, TpyObl M COOpYXKEHHUS Ha
BOJIOIIPOBOIHOM CEeTH.
BoponamopHsie OamrHu, HACOCHEIE
crannui. OCHOBHBIE HOPMAaTHUBHI U
TpaBUiIa MIPOSKTHPOBAHUS
BOJIOTIPOBOIHOM CETH.

CBoiicTBa BOJbI Hu
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’I‘pe6OBaHI/I$[, OpEaABIABIACMBIC K €€

Ka4ecTBY. TexHonornueckne
CXEMBI OUYHCTKHU u
obe33apaxuBaHUs MTUTHEBOU
BOJIBI.

OCHOBHbBIE METO/1bl SKCIIEPHUMEHTAIIBHBIX
HCCIIeIOBAaHUI CBOMCTB 1€pEBIHHBIX
CTPOHUTENBHBIX KOHCTPYKIHUIL.

TexHuka 6e30MaCHOCTH ITPU MPOBEICHUU
00cIIeIoBaHHs TEXHUUECKOTO COCTOSHUS
CTPOUTEIBHBIX KOHCTPYKIIHIL.

dopma aTTecTANNHI

3AYET

Hroro vacos o JUCHUTIIIAHE

92
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Ilpunoscenue 4
K paboueii npozpamme

KoHTpOoJIb MPOMEKYTOUHBIX M MTOTOBBIX 3HAHHWH CTyIEHTa
6-i1 cemecTp

Bomnpocsl Kk TecToBOMY onpocy

s Tekymero KOHTpPOJS yCIEBAEMOCTH, NPOMEXKYTOYHOW aTTECTALMM [0 HUTOram
U3YyYEHUs JUCLUUIUIMHBI HCIOJB30BaH TECTOBBIM KOHTPOJb, IO3BOJSIOIIMN CTyIEHTaM
OLICHUTbh YPOBEHb CBOMX 3HAHUM M MOJYYUTH JOIMYCK K C/laye UTOrOBOIO 3aueTa Mo Kypcy (B
cirydae 70% mpaBUIBHBIX OTBETOB). TeCTOBBIM KOHTPOJb MPEACTABIAET co00i HAbOp caMbIxX
BaYXHBIX BOIIPOCOB 110 BOJJOCHA0KEHUIO, BOJOOTBEICHHUIO 1 OCHOBAaM TMAPABIUKU. TecTOBBIM
KOHTPOJIb pa3padboTan npodeccopamu kadeapsl «I'mapasiaukay MAMU OBcsiHHUKOBBIM B.
M. u Camycs O.P., umeer Peructpanmonnoe cBuaetenbcTBo Ne28692 ot 05.03r. ®I'YIT HTL]
«Mupopmpeructp» PenepanbHOro Ieno3uTapus 3IEKTPOHHBIX M3AaHui. Ha kaxplil Borpoc
MMEETCs HECKOJIBKO BapUaHTOB OTBETA, M3 KOTOPBIX OJMH M TOJBKO OJAWH SBISAETCS

IIPaBUJIBHBIM. I[HH OTBC€TA Ha BOIIPOC HCO6XO,Z[I/IMO HAIIpOTUB OJHOI'O0 H3 BAapUAHTOB
IMOCTAaBUTH I'aJIOYKY.

TecToBBIil KOHTPOJIb

Opnna aTMoc(epa COCTaBIIALT:
1 11Ia

1 100000 I1a

1 1000IIa

[LTOTHOCTE CONEHOH MOPCKOM BOJBI COCTABIIACT:
130 ko/c

1 130 kr/m®

0 1030 kr/m°

3aKOH IUTaBaHHA Tl OBUT OTKPHIT APXHMEIOM B:
[13 B OO0 H.3.

[115 B H.A.

[119 B H.5.

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

010 M

1100 M

Kosd et kuHeMaTHyecKoi BA3KoCTH B cucTeMe CIH m3MepAeTcs B:
Ila

M 2Jc
ol
mM/c=
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KOBEbEbHIIHE‘HT BA3SKOCTH BOJEBI B (bHSH'—IE‘CKDfI CHCTEMC COMHHMIT H3MEPACTCA Bl
1 1 IIs

J 0.1 II3
] 0.011Is

BsskocTh O6TOHHOTO pacTBOpa
[Jbomnbmme omudbl
[1MeHbIlle 0MH(BI

Uncio PETHOJIB/ICA mmeeT PasMEPHOCTE:
0 M2

O M

[] Ge3pasMepHOE

OOneMHEIIt pacxod BOIEI B peke Boira papeH:
Olem/e

mp! KMo/ Toj
MM/ 4

VYpaeHenne bepHYIUTH )14 HOeanIbHOI (HEBA3KOMH) KHIKOCTH HMEET BHII:
[JRe=vdp/u

[1pgz; +p, +pvr‘21;’2==pgz:I +p, +pvz2 /2
O0Q=vS

Harmop xunkoctu-H uMeeT pasMepHOCTb:
M

2
M
[ Ge3pasMepeH

['MapaBIHYECKHIT YKIOH- 1 HMEET Pa3MEPHOCTD:
M

[] GespasMepeH

[1c¢

KosddumenT conpoTHBIeHHS TIPH JIAMIHAPHOM TeUeHHH KHIKOCTH B TpyOax olpenenaeTcd Mo (popMyIIe:
i
A =0.31/Re?25

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

KoadduieHT cOnpoTHRISHIA- A IPH TeUeHHH B TPyOe HMEET pa3MEPHOCTD:
[]16e3pa3smMepeH

LM
[IIa
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Benmnunnaa —v B ypaBHEHHH bepHYIUTH HMEEST Pa3sMEpPHOCTD:
(1M

n MO
1 M/c

Kosddumuent pacxoa -1 B hopmyie 06beMHOTO pacXo/ia sKHIKOCTH,BEITEKAIOINEH 3 OTBEPCTHA HMeeT Pa3sMePHOCTh:
OTlac

O r/(emc)
[ Ge3pazmMepeH

Boma u3 Bogozabopa(mpueM BOIbI H3 TIOBEPXHOCTHOI'O HCTOYHHKA)IOCTYIIAET:
[1B HACOCHYH CTAHIIHIO BTOPOT0 MOAbeMa

[1B HACOCHYH CTAHIHIO IIEPBOT0 MOAbEMA

[] B OYHCTHEIE COOPYKEHHA

1B ¢misTp

[1B HapyKHYK BOOOIIPOBOTHYIO CETh.

Bopma M3 peKd MoCTyIaeT B:
[JBomo3abopHblie CKBaKHHEI

[T opH30HTaIbHBIE BOA03a00PEI
[PycnoBoit i 6eperosoit Bogo3adopsl
[1HacocHy10 CTAaHLUIO IIEPBOTO MOObEMA

BOB,[L}-']J_IHI:IG BAHTY3bI JJIA BBIITYCKA BO3OyXa H3 Hap}-'}KHOI‘:I BO,H,OIIIJOBOILHOI‘:I CETH YCTAHABIHBAIOTCAH:
[ Ha moHH:KEHHBIX YUaCTKax CETH

[1Bo371¢ moskapHBIX THAPAHTOB
[JHa pe3KHX IMOBOPOTAX CETH

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

BIIMITITE HAMMEHOBAHHE BOJO3ALOPHOI'O COOPYKEHIA, YCTAHABJIMBAEMOI'O HA BEPEI'Y BOJIOEMA TIPH
CJIIEQYIOIMX ITAPAMETPAX:

T'nybuna pexu-BOJIEE 10M; ycToi4HBRIE TPYHTHI B OCHOBAHIH Oepera;

KpyThie Gepera; aMIUIHTyJa KomeGanna yposHeit Bobl B Boqoeme-BOJIEE 6M; menoBbie YCIOBHA HOPMATBHBIS
1.Geperopoii BomozaGop;

2.pycnoBoii BomosaGop;

3.KOBIIL.

o

BIIIITMTE HAIIMEHOBAHIE TPYBOIIPOBO/A, mooatroiero
BOIY B OaKk BOJOHAIMOPHOI OalllHH ropoaa;

1.moparine-0TBO MALIHIA;

2. TIONAO I HIT;

3 HaTlOPHEIH.
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BIIMIIIITE HAIIMEHOBAHIE COOPYXEHIA, cnenyromero

3 OYHCTHBIMH COOPYKCHHAMH 10 00pa0oTKe IHTBEBOI BOJBI B CHCTEME
BONOCHAOKEHHA TOPOa ¢ TIOBEPXHOCTHBIM HCTOYHHKOM:

1.HacocHadA CTaHIMA IEPBOTO MOOBEMA;

2.pe3epByap YMCTOH BOMHI ;

3.BOIOHANOPHAA OalllHA;

4.HacoCHaA CTAHIIA BTOPOTO IOOBEMA.

Ocanok U3 BEPTHKAIBHOTO BOJOIPOBOJHOTO OTCTOHHHKA YAAIACTCA |
[1Yepes MEHTPaAIBHYIO TPYOY

[1Yepes OTBOOHOI IOTOK

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

BITMIITITE HASBAHWNE METOJA OYIICTKII nuTheBOI BOOEI .
IIPH KOTOPOM IOCIIENOBATENbHO IPHMEHAIOTCA CIEAYIOIHE COOPY/KEHIA:

CMecHTeNlb, KaMepa XI0nbeoOpa3oBaHHA, OTCTOMHHUK
1.cbunpTpam;

2.0CBeTIIeHHE;

3.00e33apaKUBaHuE;

4.00ecconHBaHHE.

ITpu mpaBWIBHOM COOIFOACHIH TIPHHITHIIA OTCTAHBAHUA B OTCTOIHHKAX CKOPOCTh OCAKICHHA B3BeCH —W
CJBomnbIne CKOPOCTH ABIKEHIA JKUIKOCTH —V IO OTCTOMHHUKY

COMeHbIIE CKOPOCTH ABIKECHIA JKUIKOCTH- VIIO OTChOMHHKY

[ 2TH CKOPOCTH PABHBI

B cucTemMe BomocHa0KEHHA TOPO/Ia ¢ IMOI3eMHBIM HCTOYHHKOM OTCYTCTBYIOT:
[THacocHas cTaHIHA MepBOro MoabeMa

[THacocHas cTaHIHA BTOPOTro IMOabeMa

[1BomoHamopHaA OalmHA

[1OYHCTHBIE COOPYKEHHA

[TapamnenbHasA cxeMa KaHATH3AIHMH TOpoaa TIPHMEHASTCA:
[1ITpu monoroM penbede MeCTHOCTH

CJITpu pe3skoM YKIIOHE MECTHOCTH K peKe

CITpu miockoMm penbede

44



BITHIIIHMTE HA3BAHIE COOPYJKEHIA .roe mpoUcX0OUT OKHCIIEHHE
OpraHUYeCKHUX COENUHEHHIT B CTOYHOI KUOKOCTH HA CTAHI[MH OYHCTKH C

MIOMOIIBI0 AKTHBHOTO WA B MPUCYTCTBHH KUCIIOPOAA:
1.a3pOTeHK;

2 . BTOPHUYHEII OTCTOHHHK;

3 .METAaHTEHK

Obe33apakHBaHie CTOYHBIX BOJ IIEPE HX BBITYCKOM B BOJOEM OCYIIECTBIASTCA:
[ Bo BTOpHYHOM OTCTOIHHKE

[1B KOHTAKTHOM pe3epByape

[1B MeTaHTeHKE

B cenTuke

InoBsIe IOMAOKH HeOOXOTHMBI I
[100e3p0oKHBaHHA ITecKa
[1OYHCTKH CTOYHBIX BO
[1006e3B0KHBAHHA HIIA.

Bonpocsl 1J1s1 caMonpoBepKH

Jlns TMOATOTOBKM K C/avye 3aveTa MO0 KypcoBOM paboTe CTyIeHTaM Mpejyiaractcs

OTBCTUTH HA BOIIPOCHI IJId CAMOIIPOBECPKHU:

- B KaKMX CJIy4asx HpPOCKTHPYETCS TYIMHUKOBas CXeMa BOJOCHAOKEHUS 3[0aHHs C
HIKHEN Pa3BOJKOM;

- TI0YeMy BOJOMEpHBIN y3ell IPOEKTUPYETCsl ¢ 00BOIHOM JIMHUEH;

- Marepuaj BBOJIOB, MUHMMaJIbHAs TTyOMHA 3aJI0)KEHHsI BBOJIOB, pacyeTHas JUIMHA;

- Marepuaj BHyTPEHHEH CEeTH BOJIOCHAOKEHMUS,

- pacHoJOXEeHHUEe MarucTpau, CTOSKOB;

- MeCTa M TUI BOJI03aIIOPHOM apMaTyphl;

- IIeJb TUAPABINYECKOTO pacyeTa;

- crnoco0 BBIOOpPA THIIA BOJIOMEPA;

- Marepuaj BHYTPEHHEW CHCTEMbl KaHAJIN3alUy;

- yCTpOMCTBa JUIsl IPOYUCTKU U BEHTWISALIUU CETH;

- MaTepuaj BBIITYCKOB U MECTa UX PACIIOIOKECHHS;

- TOHSTHSA CKOPOCTH CAaMOOYMILEHHS 1 HAIlOJIHEHUS;

- -MaTepual JBOPOBOM ceTH, MpaBuja ee MPOEeKTHPOBAHMUS;

- OMpe/eieHue OTMETOK JIOTKOB TpyO, CIocoObl COeTUHEHHs TpyO B KOJOALAX
JIBOPOBOM CETH.

Tembl ceMMHAPCKHUX 3aHATHI

Ne Ne IInan 3aHATHS, OCHOBHOE COJIEpPKAHUE
TEM | 3aHATHUA

45



bI

Meronpl HCCIEeIOBaHUM CTPOUTENBHBIX KOHCTPYKIMH. PacyeTHble cuTyarmwy,

1. YUHTHIBAEMbIE TIPH pacyeTax CTPOUTENBHBIX KOHCTPYKLMH, TIOHSTHS O
MPEIETBHBIX COCTOSTHHSIX CTPOUTEITHHBIX OOBEKTOB.
) [IpenBaputensHble  OOCIENOBAaHMS,  OLEHKA  TEXHHYECKOTO  COCTOSHHS
' CTPOUTENBHBIX KOHCTPYKLIMI MPHU MPeIBAPUTETEHOM 00CIIEI0BAHUH.
Buzapl pabor mo onpeneneHuro reoMeTpHUYECKUX MapaMeTpoB CTPOUTENBHBIX
3. KOHCTpYyKLMiA. OOMepHble paboTbl. CoBpeMeHHbIE MPUOOPbI U MHCTPYMEHTBI,
MpUMEHsIEMBbIE ITPU 0OMEpHBIX padoTax. M3mepeHus nporudoB u aedopmaruii.
4 [TpyurHBl BOZHUKHOBEHHS TPELIMH B CTPOUTEIBHBIX KOHCTPYKIMSX. CrOCOOBI
' HaOJTIOZICHN 32 TPEIMHAMH, IIPUOOPHI KOHTPOJIS TPEIIMHOOOPA30BAHUSL.
OCHOBHBIE THUITBI TIPHOOPOB M YCTPOWCTB, NMPHMEHSEMBIX TPH ONpeeIeHUN
5 NpOYHOCTH OeToHa. METOIMKHN OMpeAeNieHUs MMPOYHOCTH OETOHA NP TTOMOIIN
' MosioTka Puznens u atanoHHoro Monotka Karmkaposa. [Ipubopsr u ycrpoiictBa
JUTS OTIpe/IeIIeHHs! POYHOCTH OETOHA ¥ METOJIMKH MPOBEICHHS HCTTBITAaHUH.
6. VIbTpa3ByKOBOM METOX OIpeNeNieHHs IMPOYHOCTU OeToHa, MpuOopbl Uit
YJIbTPa3ByKOBOT'O UCCIIEA0BAHUSL.
CnocoObI orpeieneHys: TOMIIMHBI 3aIIUTHOTO ClIos OETOHA B 7Kene300eTOHHBIX
7. KOHCTPYKIHAX, UCIIOJIb3yeMble MPUOOPHI, UX XapaKTEPUCTUKH U 00JNacTh Mpu-
MEHEHUS.
TpeboBanust k 0TOOPY 0Opa3MOB ISl TIPOBEICHUS JTA0OPATOPHBIX HCITBITAHUH.
8. WHcTpyMeHT, npuMeHsieMblil JJ1s1  BBINWIMBAHUS M BBIOypUBAHUSI 00pasloB,
TpeOOBaHMS, MPEIBSBIISICMbIC K 00pa3IaM.
9 OrmpenienieHNe TEXHUIECKOTO COCTOSIHHSI KAMEHHBIX KOHCTPYKIIUIA 110 BHEITHUM
' HPU3HAKAM.
10 OcHOBHBIE PUOOPHI 151 ONPEIENICHHUS] IIPOYHOCTH KAMEHHBIX KOHCTPYKIIUH, UX
) XapaKTePUCTHKH.
1 OcobOeHHOCTH 00CHEOBaHUS CTATbHBIX MOKPHITHUH, KOJOHH W CBS3e IO
’ KOJIOHHaM, TIO/IKPAHOBBIX U MPOYMX CTATbHBIX KOHCTPYKIIMH.
12 OO0cnenoBaHre CBapHBIX, 3aKJICTIOYHBIX M OOJITOBBIX COEAMHEHHUH. MeToauka
’ onpeziesieHns 1eEKTOB B CBAPHBIX IIBAX.
OrmpeneneHne  TEIUIO3AIMUTHBIX — KAueCTB  OTPAKAAIONMX  KOHCTPYKIIMH,
13. Olpe/ie/IeHHe  BJIQKHOCTHOTO  COCTOSHHMSL M BO3AYXOINPOHUIIAEMOCTU
OrPaXKTAKOIINX KOHCTPYKIIMH.
14 OcCHOBHbIE ~CBOMCTBA, NpPEUMYILECTBA M HENOCTATKU JIPEBECHHBI  Kak
' CTPOUTENIFHOTO MaTepHaa.
15. Onpenenenrie mporuOoB U AeGOpMaIHii HJIEMEHTOB IEPEBIHHBIX KOHCTPYKIIWH,
16 MeToMK ~ MHUKPOCKOIMYECKOTO — HCCJEHOBAHUS  00pasloB  MOpaKEHHOM
' JIPEBECHHBI B CIIELIMATIM3UPOBAHHBIX JIJA0OPATOPUSIX.
17 @akToppl, BIMAIOIIME HAa CBOWCTBA M IPOYHOCTHBIC XAPAKTEPUCTHKH
" | JepeBAHHBIX KOHCTPYKIHIA.
18 Texnuka 0€30MacHOCTH TPU TPOBEACHHU OOCIEIOBaHHUS TEXHUUYECKOTO CO-

CTOAHHS CTPOUTCIIbHBIX KOHCpr1(I.[HI>i.

KOHTpOJIbeIe BOIIPOCHI U 3alaHUA JIA ITPOBCACHUA HpOMe)KyTO‘lHOﬁ aTrrecralumn
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(3auer)

Ne
Tekct Bompoca
/Tt
OcHoBHBIE TPeOOBaHUsI HOPMATUBHON JOKYMEHTAIMH, PErIaMEHTHPYIONUe TpeOOBaHUS K
1. | mpoBeaeHMIO SKCIIEPUMEHTAIBHBIX UCCIIEAOBAaHUI. METOBI HCCIeIOBAaHNN CTPOUTEIBHBIX
KOHCTPYKIUH.
5 PacyeTrHble cuTyanuu, YYHUTBIBa€Mble TPU pacdeTax CTPOUTENBbHBIX KOHCTPYKIUH,
MOHSATHS O TPEIETIbHBIX COCTOSHUSAX CTPOUTEIBHBIX OOBEKTOB.
[IpenBaputenbHbie 00CIEIOBaHUS, OLEHKA TEXHUYECKOTO COCTOSHUS CTPOUTEIBHBIX
3. | KOHCTpYKUMH TpU TpeaBapUTEeIbHOM o00cnenoBaHuu. OpHUEHTHUPOBOYHAS — OIICHKA
MPOYHOCTU OETOHHBIX KOHCTPYKIIUH.
4 Binsiare TepMOpaguanMoOHHOIO peXHMa IMOMENICHMHM M XUMHUYECKOM arpecCUBHOCTH
" | cpejibl HA CTPOMTEIBHBIE KOHCTPYKIIHH.
Buzapsl paboT mo omnpenesneHu0 reOMeTpUUECKUX MapaMeTpoB, IPOorudoB u aedopmariuii
5. | ctpoutenbHbIX KOHCTpYKUMHA. CoBpeMeHHble NPUOOpPbI U MHCTPYMEHTHI, IPUMEHSEMBIE
npu 0OMepHBIX paboTax.
6 MeTtoapl ompenesnieHus OTKJIOHEHHH OT BEpPTHKAIM W TOPU3OHTAIM CTPOUTEIbHBIX
" | koHcTpyKuMid. [TpeaesbHO 10y CTUMBIE POTHObI CTPOUTELHBIX KOHCTPYKIIHIA.
7 [TpuumHbl BO3HUKHOBEHUSI TpenuH. CrocoObl HAONIOACHHS 3a TPEIIMHAMH, MPHUOOPHI
KOHTPOJISL TPEILIMHOOOPa30BaHuUS.
g OcCHOBHBIE METOJIBI KOHTPOJSI MPOYHOCTH OETOHA: YIbTPa3BYKOBOM, IUIACTHYECKON
" | mepopmanuu, OTPHIB, CKaJIbIBaHHE PEOPaA M OTPHIB CO CKAJIBIBAHUEM.
9. OcHOBHBIE THUITBI MPUOOPOB U YCTPOMCTB, MPUMEHSIEMBIX HPU OINpPEACIICHUH MPOYHOCTU
OeToHa.
10 Metoauku ompeneiaeHuss NPOYHOCTH OeToHa MpH MOMOUIM MojioTka Pusnens u
" | aTanonnoro mMosiorka Kamkaposa.
1 DJIeKTPOHHBIE MPUOOPHI ISl OMpEeneNeHuss NMpoYHoCcTH OeToHa - MoJjoTok IlImumara,
" | ckilepoMeTp, X OCHOBHBIE XapaKTEPUCTHKH.
12 [TpuGopsl U MeTonbl A ONpeAeTeHUs NMPOYHOCTH OETOHA M OETOHHBIX KOHCTPYKIIMH
" | yIBTPa3BYKOBBIM METO/IOM, MX OCHOBHBIE XapAKTEPUCTHKH U 00JIACTH UCIIOIB30BAHHUSL.
13 [Tpubops!l nns onpeneneHus] TOMIIMHBI 3aIIUTHOTO CIOsi OETOHA, UX XapaKTEPUCTHKU U
" | obacTh NpUMEHEHUS.
TpeboBanusi K o0TOOpYy 0O0pa3moB JUIsi TMPOBEACHUS JTaOOPAaTOPHBIX HCIBITAHUH.
14. | UHCTpyMEHT, IPUMEHSIEMBIM JIJI1 BBIMIIMBAHUS W BBIOypHBaHUs 00pas3IioB. MeToauku
UCIIBITaHUsT 00pa3IloB.
15 OmnpeneneHne TEXHUYECKOTO COCTOSIHMSI KAMEHHBIX KOHCTPYKIMM IO BHEUIHUM
" | mpusHakam.
16 Mertoapl omnpeneneHuss NPOYHOCTH KaMEHHBIX KOHCTPYKIHMH 0e3 HX paspylieHus B
" | HATYPHBIX YCIOBHSAX.
17 Jedextsl U TNOBPEXACHHUS  CTAIbHBIX  KOHCTPYKUMH. Mertoasl — omnpeaeneHus
" | reOMETPUYECKUX XapaKTEPUCTHK CTABHBIX KOHCTPYKIMHI, UX CEYEHHH, CBAPHBIX LIBOB.
13 OcHOBHbIE MTOBPEKICHUS MMOJAKPAHOBBIX KOHCTPYKIMM U KPaHOBBIX peibcoB. TpeboBaHus
" | mpu 06cCIIen0BaHUH MOAKPAHOBBIX KOHCTPYKIIHIA M KPAHOBBIX PEIIHCOB.
19. | TexHuueckoe COCTOSHUE CTAJIbHBIX KOHCTPYKLMH, IOPaXXEHHBIX KOPPO3UEH, BHIIbI

KOPPO3HH. Metoabl OIIpEIEIICHUS CTEIICHU TIOBPEXKICHUS KOppO3Hei
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MeTaHHOKOHCTPYKHHﬁ.

OOcnenoBaHne CBapHBIX, 3aKJCTIOYHBIX M  OOJTOBBIX coeauHeHWW. Mertoauka

20. | onpenenenus aeGeKTOB B CBAPHBIX MIBaX, MPUOOPHI U 00OPYIOBAHKE, UCTIOIB3YyEMOE JIIs
onpeneneHus 1e(eKToB.

1 OcCHOBHBIE MMOKa3aTeIN KauecTBa CTAJH, ONpeaesieMble TIPU JTA0OPATOPHBIX UCIBITAHUSX,
" | METOIMKY OIpeIeIeHH S

2 MeToauky ompeAeNneHusl TEIJIO3AIIUTHBIX KayecTB, BIAXHOCTHOIO COCTOSHUSL U
" | BO31yXONPOHHUIIAEMOCTH OIPaXKIAIOIIMX KOHCTPYKIIMIA.

7 OcoOeHHOCTH JApeBecHHBbl, KaK CTPOUTENHHOrO MaTepuana, OCHOBHbBIE CBOMCTBA,
" | mpeuMyIIECTBA U HEOCTATKH APEBECHHBI KAK CTPOUTEILHOTO MaTepHaa.

24 OcCHOBHBIE TMpPU3HAKH, XAPAKTEPHUIYIOUIUE TEXHUUYECKOE COCTOSHUE JEPEBSHHBIX
" | KOHCTPYKIIHIA.

25 Omnpenenenne mnporuboB W AedopMaIii  d>IEMEHTOB JIEPEBSHHBIX KOHCTPYKITHH,
" | mpenenbHbIE TPOrUOBl M MX BEITMYUHEL

2% MeToauKH MHKPOCKOTIMYECKOTO HWCCIASAOBaHUS OOpa3IoB TMOPAKCHHOW JIPEBECHHBI B
" | cenuanM3upOBaHHBIX 1a00PATOPUSX.

27. | MeTobl ornipeiesieHHs MPOYHOCTHBIX XapaKTEPUCTUK JIPEBECHUHBI.

73 dakTophl, BIMUSIONIME HA CBOMCTBA M MPOYHOCTHBIE XaPAKTEPUCTHUKU JACPEBSHHBIX
" | KoHCTpYKIMIA.

29 TexHuka O0€30MAaCHOCTH TIPU MPOBEICHUM OOCIICJIOBAHUS TEXHHUYECKOTO COCTOSHHS
" | CTPOHUTENBHBIX KOHCTPYKIIUIA.

30. | Pabora Ha BbIicoTe. PaboThI 0 06C/Ie0BaHNI0 PYHIAMEHTOB U TIOJI3€MHBIX KOHCTPYKIIUH.
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