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1 BBenenue

Pabouas mporpamma u (OHA OIEHOYHBIX CPEACTB AUCHUIUIMHBEI «lIpoexTrpoBaHue
(yHIaMEHTOB BBICOTHBIX U OOJIBIIETIPONIETHBIX 3/JaHUH M COOPY’KEHHI» COCTABJIEHbI B COOT-
BETCTBUHU C TpeOOBaHMAMHU (eepabHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTA,
YTBEP)KJICHHOTO MpukazoM MuHoOpHayku Poccutickoit @enepannun @I'OC BO, yrBepkaeH-
HBI nipukazoM MunoOpuayku Poccun ot 31.05.2017 Ne 483, u ocHOBHO# npodeccrnoHanb-
HOW 00pa30BaTeNbHOM MporpaMmsel MOAroTOBKU «CTPOUTENBCTBO BBICOTHBIX U OOJIBILENPO-
JETHBIX 3/1aHUN U coopykeHui» no crnenuanbHocTH «08.05.01 CTpouTenbCcTBO YHUKAIbHBIX
3aHUN U COOPYKECHUID».

[IpakTuueckasi MOArOTOBKA pealu3yeTcsi Ha OCHOBE:

[Tpodeccuonanpusiii crangapt 10.003 «CIIELIUAJIMCT B OBJIACTU MHXEHEP-
HO-TEXHUYECKOI'O ITPOEKTUPOBAHUS JJII TPAJIOCTPOUTEJILHOM JIES-
TEJIBHOCTW».

Oo6o06mennas tpynoBas ¢pynkuus: B Pa3paboTka mpoeKTHOH MPOIYKIMH MO Pe3yib-
TaTaM MH)XEHEPHO-TEXHUYECKOTO MPOEKTUPOBAHMS [yl I'PaJOCTPOUTEIILHON AESITEIbHOCTH.

TJI-5 Pa3paboTka TEXHHUYECKOTO MPENIOKECHHUS B chepe WHKCHEPHO-TEXHHISCKOTO
IPOEKTHUPOBAHUS AJIS TPAIOCTPOUTENHHOMN AEATEIbHOCTH B COOTBETCTBUU C YCTAHOBJICHHBIMU
TpeboBanusimu, H3-1 Hopmartusuble npaBoBbie akThl Poccuiickoil denepanuu, HOpMAaTUBHbIE
TEXHUYECKHE U PYKOBOJSIIUE TIOKYMEHTBI, OTHOCSIINECS K cdepe IpajoCTPOUTENbHON nes-
tenbHOCcTH, HY-8 Mcnonp3oBaTe MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B TIPO-
(beccnoHaIbHOM JESITENbHOCTH I IPOU3BOCTBA padoT 10 MHXEHEPHO-TEXHUYECKOMY IPO-
€KTHPOBAHUIO OOBEKTOB I'PaJOCTPOUTENBHON AESITETbHOCTH.

3anaun JMCHHUILIN- - ¢opmupoBaHUe 3HAHUI 00 OCHOBHBIX MPUHIUIAX MPOEKTHPO-
HBI BaHUS OCHOBaHWI W (YHJAMEHTOB BBICOTHBIX M OOJBIIETIPOJIECTHBIX
3JaHUHI U COOPYKEHUIN

- npuoOpeTeHne HaBbIKOB MOJAEIMPOBAHUS (YHIAMEHTOB BBICOT-
HBIX M OOJIBIIETIPOJIETHBIX 3/IaHUW M COOPYKEHHH C COOJI0JIeHHEeM
YCTAHOBJICHHBIX TPeOOBaHUN JUIsl MPOU3BOJCTBA pabOT MO MHKEHEPHO-
TEXHUYECKOMY IIPOEKTUPOBAHUIO

- MpUOOpeTeHnEe HaBBIKOB pacyeTa (PYyHAAMEHTOB BBICOTHBIX U

OOJBIICTIPONIETHBIX 3aHUI M COOPYKEHHUM C IPUMEHEHUEM PACUETHBIX
CAIIP-cucrem

OcHoBHble pa3zensl | - KoHCTpyKTHBHBIE TUIIBI (DYH/IAMEHTOB BBICOTHBIX U OOJIBIIETIPOJIET-
/ TeMbl TUCHMILIM- | HBIX 3JaHUN U COOPY>KEHUI

HBI - [IpoexTrpoBanue pyHIaMEHTOB BHICOTHBIX M OOJIBIIETPOJIETHBIX
31aHUI U COOPYKEHUHN

2 IlepeyeHb IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO0 JUCHUILIHHE (MOAYJII0),
COOTHECECHHBIX ¢ HHAUKATOPAMHU JOCTHUKCHUS KOMHeTeHHI/Iﬁ

ITponiecc m3yuenuss aucumiinHbl «lIpoexkTupoBaHue (QyHIaMEHTOB BBICOTHBIX U
00JBIIETIPONETHBIX 3JaHUI U COOPYKEHMID» HampaBiieH Ha (OpMHUpPOBAHHUE CIEAYIOIIUX KOM-
nerenuuii B coorBerctBur ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTenbHON MporpaMmoil (Tadmnu-
na l):




Ta6mmma 1 — KomneTeHmu u MHAMKATOPHI UX TOCTHKCHUS

Kox n naumenoBaunue
KOMIIETEHIINU

HNuaukaropel JOCTUKEHUS

[Inanupyemblie pe3yibTaThl
00y4eHUs 1O TUCIHUILINHE

[Ipodeccuonanpubie

ITK-2 Cniocob6eH paspa-
0aTbIBaTh NPOEKTHYIO
MPOIYKIIMIO 1O Pe3yib-
TaTaM MHXEHEPHO-
TEXHUYECKOTO MPOEKTH-
pPOBaHUS BBICOTHBIX 3/1a-
HUN ¥ OOJIBIIIETIPOJIET-
HBIX COOPYKCHUHN

[1K-2.1 3Haer pykoBoasiue
JOKYMEHTHI 10 pa3paboTKe U

0 OpPMIICHHIO TEXHUYECKOH J10-
KYMEHTAIINH BBICOTHBIX 3JITaHUHN
1 OOJIBIICTIPOJIETHBIX COOPYKe-
HHUM, a TaKXKE CUCTEMEI U METO-
JIbl TPOEKTUPOBAHUS, CO3/IaHUS
U DKCIUTyaTaluu 00bEKTOB Ka-
MUTAIbHOTO CTPOUTENILCTBA,
WH)XEHEPHBIX CHCTEM, ITpUMe-
HSIEMBIX MaTepUaoB, U3IEIUN
U KOHCTPYKLUH, 000py10BaHUs
Y TEXHOJIOTMYECKUX JIMHUHN
IIK-2.2 YMeer HaXoauTh, aHa-
JTU3UPOBATh U UCCIIEJOBATh UH-
(dhopMarrio, HeOOXOJUMYIO TSI
pa3paboTKu U 0POPMIICHUS
MIPOEKTHBIX PEIIEHUH M0 00BEK-
TaM MH>KEHEPHO-TEXHUYECKOTO
IIPOEKTUPOBAHMSI, & TAKKE pa3-
pabaTeIBaTh peuieHus Jis hop-
MHPOBAHUs IIPOEKTHOM IIPO-
ITYKIIMHA UHXKEHEPHO-
TEXHUYECKOTO MPOEKTUPOBAHUS
BBICOTHBIX 3/IJaHUI U OOJIbIIIE-
IIPOJIETHBIX COOPYKEHUIN
TIK-2.3 Bnaneer HaBLIKaMHU
pacyeTHOro aHajan3a u OLEHKU
TEXHUYECKUX pEIeHUH CTposi-
[IUXCS, PEKOHCTPYHUPYEMBIX,
IKCIUTYaTUPYEMBIX, CHOCUMBIX
00BEKTOB KallUTAJIIbHOTO CTPOU-
TEJIbCTBA, HA COOTBETCTBHE
YCTaHOBJICHHBIM TPEOOBAHUIM
KauecTBa M XapaKTePUCTHUKAM
0€301acHOCTH JIJIsl TPOU3BO/I-
CTBa pabOT MO UH)KEHEPHO-
TEXHUYECKOMY IPOEKTHPOBa-
HUIO BBICOTHBIX 3/ITaHUN U
OO0JIBIIETIPOTIETHBIX COOPYXKe-
HUH, a TaK’)Ke HABBIKAMU OIpe-
JIeJIeHUs] TapaMeTpOB UMUTAIU-
OHHOT'0 MH(pOPMAIIMOHHOT'O MO-
JIeJIMPOBAHUSI, YUCIEHHOTO aHa-

3Hatp

PYKOBOJSIINE JTOKYMEHTBI IO
pazpabotke u  O()OPMIICHHIO
TEXHUYECKOH  JIOKYMEHTAllUU
(GbyHIaMEHTOB BBICOTHBIX 3]1a-
HUH U OONBIICTIPOJIETHBIX CO-
OpY)KEHHUH, a TaKkKe CUCTEMBI U
METO/IbI POCKTHPOBAHUS
Ymern

IPaMOTHO COCTaBJISATh pPacdeT-
HbIE CXEMBbl ()YHIAMEHTOB BBI-
COTHBIX 3JIaHUH W OOJBIICTIPO-
JIETHBIX COOPYKEHUH, IIACTUH

1 000JI0YEK, ONpEeAEsATh BHYT-
pPCHHHE YCWIHSI, HAINPSHKCHHS,
nedopManuu M MepeMeIleHus;
OIpPEAEHATh HEO0OXOANMBIE
pa3Mepbl U3 YCIOBUH MPOYHO-
CTH, KECTKOCTH M YCTOHYHBO-
CTH,

Baaners HaBBIKAMH
ompeieNieHus  HamlpsHKEHHO-
e OPMUPOBAHHOTO COCTOSHUS
(GbyHIaMEHTOB BBICOTHBIX 3]1a-
HUW W OOJBIIENPOJETHBIX CO-
OpY)KEHHUH TpH  pa3iIHYHBIX
BO3JCHCTBUSAX C  MOMOIIBIO
CAIIP-cucTeM; HaBBIKAMU BBI-
00opa KOHCTPYKIIMOHHBIX MaTe-

pHUaoBs, o0ecreunBaroIIuX
Tpedyemblie MoKa3aTesun
HAJEKHOCTH,  O€30MacHOCTH,

SKOHOMHUYHOCTU U 3PPEKTUB-
HOCTH,

OIpe/ieNeHus apaMmeTpoB
MMHUTALMOHHOTO  MH(OpMaIu-
OHHOTO MOJICJIMPOBAHUS, YHC-
JICHHOTO aHalu3a JJisi TpOH3-
BOJICTBAa pabOT MO MH)KEHEPHO-
TEXHUYECKOMY  IPOEKTHUPOBa-
HUIO (DYHIAMEHTOB BBICOTHBIX
30aHU ¥ OOJIBIIENPOJIETHBIX
COOPYXEHHI




JI3a 7151 TPOU3BOCTBA pabOT
10 HH)KEHEPHO-TEXHUIECKOMY
MIPOEKTUPOBAHUIO BBICOTHBIX
3IaHHI U OOJIBIIETIPOTIETHBIX
COOPYXKEHHI

3 MecTo AUCHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuuruinHa «[IpoekTpoBanue (pyHAaMEHTOB BBICOTHBIX U OOJIBLIETIPOIETHBIX 37a-
HUH U coOpyKeHui» n3ydaercsa Ha 5 kypce, 10 cemecrpe.

JlucuuiuinHa BXOJUT B cocTaB 00ka 1 «JlMcUuIUIMHB (MOYJIN)» U OTHOCUTCS K Oa-
30BOH 4aCTH.

Jlis 0cBOEHMS JUCLUIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHMS, HAaBbIKM U / WM OIBIT
NPaKTUYECKON JeSITeIbHOCTH, C(HOPMUPOBAHHBIE B MPOIECCE M3YUCHUS TUCIMIUIMH / TpaK-
TUK: «AHalIU3 pacu€THBIX MOJEIEH 3JaHUM M COOPYKECHMI», «APXUTEKTypa BBICOTHBIX U
00JBIIETIPONETHBIX 3JaHUI U COOPYXKEHUI», «MeXTyHapo Has HOpMaTUBHas 0a3a MPOEKTHU-
poBanus (EBpokoabl)», «HXeHepHbIe CUCTEMBI BBICOTHBIX U OOJBIIETPOJIETHBIX 3aHUH U
COOPYKEHHIN».

3HaHUs, YMEHUS U HABBIKM, c(POPMUPOBAHHBIE NMPH U3YYEHUHU AUCUHUILIUHBI «IIpoek-
TUPOBaHHE (YHAAMEHTOB BBICOTHBIX M OOJIBHICTIPOJETHBIX 3aHUM U COOPYKEHUi», OyIayT
BOCTPeOOBAaHbI NPU HM3YYEHHUU MOCIEAYIOIIUX IUCHUIUIMH: «CHenKypc Mmo apXuTeKType U
IPOEKTUPOBAHUIO KOHCTPYKLMI», «[Ipou3BoicTBEHHAs NMpaKTHKA (MCIIOJIHUTEIbCKAs MpPaK-
TUKa)», «[[pon3BoICTBEHHAs IPAKTUKA (TIPEIUITIOMHAs IPAKTHKA)».

Jucuumumna «lIpoekTupoBanue (pyHIaMEHTOB BBICOTHBIX U OOJBIICTIPOIETHBIX 3/a-
HUI 1 COOpPYKEHMI» YaCTUYHO peanusyercs B GopMe MPaKTUYECKON OJTOTOBKH.

Juctumumnza «lIpoekTupoBanue GyHIaMEHTOB BBICOTHBIX U OOJBIICTIPOIETHBIX 3/1a-
HUHI U COOpY)XEHHUI» B paMKax BOCHHMTATEIbHOW pabOThl HalpaBiieHa Ha (OPMHUPOBAHUE Y
00yyaromuxcsi akTHBHOM Ipa’kJaHCKOM MO3MIIMH, YBaXKEHHUS K IIpaBaM U CBOOOJaM 4eJIOBEKa,
3HAHMS IIPABOBBIX OCHOB U 3aKOHOB, BOCIINTAHUE YyBCTBA OTBETCTBEHHOCTH WJIM YMEHUS ap-
TYMEHTUPOBATh, CAMOCTOSTEIbHO MBICIHTh, PAa3BUBAET TBOPYECTBO, MPOPECCHOHAIbHbBIE
YMEHMSI WJIX TBOPYECKU PA3BUTOM JIMYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHO-
CTH 3a BBIIIOJIHEHNE Y4eOHO-TIPOU3BOCTBEHHBIX 3a/laHUH U T.1.

4 O0beM AUCHHMILVIMHBI (MOAYJI) B 32a4€THBIX €JHHULIAX C YKA3aHHEM KOJIHYe-
CTBA aKaJeMHYeCKHX YaCOB, BbIJIeJEHHbIX HA KOHTAKTHYIO padoTy 00y4aromuxcs ¢
npenogasareseM (110 BHAaM y4eOHBIX 3aHATHII) M HA CAMOCTOSATEJIBLHYIO padoTy 00y4a-
IO XCs

O61mmas Tpya0eMKOCTh (00beM) TUCHUILINHBI COCTaBIseT 4 3.¢., 144 akax. gac.
Pacnipenenenne oobeMa NUCHUIUIMHBI (MOAYINS) MO BHJAAM Y4YEOHBIX 3aHSITUN Mpea-
CTaBJIEHO B TabuuIe 2.

Tabmuna 2 — O6beM TUCIUIUIMHBI (MOYJIS) IO BUJIaM YYEOHBIX 3aHITHH

O0BeM TUCIUITUINHEL Bcero akanemu-
YEeCKHUX YacOB

OO0mmast TpyA0€MKOCTh TUCITUTLTUHBI 144




KoHTakTHasi ayiuTopHAasi padoTa o0yyaommxcs ¢ npenoaaBareiaem | 42
(mo Bugam y4yeOHBIX 3aHATHII), BCEro

B ToM uncie:

3aHATHA JIEKIMOHHOTO THHa (JIEKUMU W WHBIe y4eOHbIe 3aHATus, 14
npeaycMaTpuBaroIlie MPEeMMYyIIEeCTBEHHYIO Iepenady yuyeOHol uHbop-
MallM{ MeJaroru4eckuMu pabOTHUKAaMH), B TOM 4YHclie B JOPME MPaKTHU-
YEeCKOM MOATOTOBKU:

3aHATHSA CEMHHAPCKOro THNAa (CEeMUHApBI, NPAKTHYECKUE 3aHATHUS, | 28
IPaKTUKYMBbI, Ja0OpaTOpHbIE pabOThI, KOJUIOKBUYMbI U UHBIE aHAJIOIMY-
HBIC 3aHATHA), B TOM 4HCie B (hOpME MPAKTHUECKONW MOATOTOBKHU:

CamocrosiTeibHasi pa6oTra 0o0y4yawINUXcsi W KOHTaKTHasi pa6ora, | 102
BKJIIOYAIOL[Asl TPYINIIOBbIE KOHCYJIbTALMM, HHIUBUAYAIbHYIO paboTy
o0yyaromuxcs ¢ nIpernoAaBareasiMu (B TOM YHUCIIE UHAUBUAYaAJIbHbIE KOH-
CyJbTalluu); B3aUMOJIEHCTBME B 3JEKTPOHHOM HH(OPMaLMOHHO-
00pa30BaTENIbLHON Cpefie By3a

[TpomexyTouHas aTTecTalus 00y4aroImuxcs — 3a4eT C OLEHKON 0

5 Copepxkanue IMCHUILIHHBI (MO1YJIfA), CTPYKTYPHUPOBAHHOE IO TeMaM (pa3je-
JIaM) € YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCTBA aKaJleMHUYeCKHX YaCOB U BH/I0B
yueOHOoM padoThbI

Tabnuna 3 — CTpykTypa u coiep>KaHue JUCIHUILTUHBI (MOTYJIs)

Bunbl yueOHOI paboThI, BKIItOUasi camMo-
CTOSITENIbHYIO PabOTy 00yUaroIMXCs U
TPYAOEMKOCTb (B yacax)

KonraktHas pabora npenogasa- | CPC
HawnmeHnoBaHMe pa3niesioB, TEM U COJIEPKAHHE TEJS ¢ 00YJaAIOITIMHCS
Marepuana Jlekuuu | Cemunap- | Jlabopa-
CKHe TOPHBIE
(mpakTH- | 3aHATHA
4eCcKHe
3aHATHA)

Paznen 1 KoncrpykruBHbIe THIIBI (PyHIAMEHTOB BHICOTHBIX U 00/IBIIETIPOJIETHBIX 3IaHUH U
COOPYKeHUH

OcCHOBHBIE THINBI (YHAAMEHTOB BBICOTHBIX U 8 20
OOJBILIETIPOJIETHBIX 37aHUM U coopykeHur. DyH-
JTAMEHT Ha €CTECTBEHHOM OCHOBaHWH. CBaiiHO-
wmtHel ¢yHnameHt (CII®). Caaitnble (yHna-
MEHTBI TITyOOKOT'0 3aJI0KEHHSI.

[TpuHIMOBl  MPOEKTUPOBaHUA  (YHJAMEHTOB 16 28
YHUKAJIBHBIX 3JaHUN U coopykeHui. [IpuHimn
KOMITCHCAIMH Harpy3ku. [I[puHImI onupanus Ha
poYHble TPYHTHL. [IpUHIMIT BBIpaBHUBAHUS Jie-




Buapl yueGHO# paboThI, BKIIFOYAs camMo-
CTOSITENIbHYIO Pa0OTy 00yUYaOLINXCS U
TPYJIOEMKOCTB (B yacax)

Konrakrnas pabora npenogasa- | CPC
HanmeHnoBaHue pa3zienoB, TEM U COJlEpKAHUE TeIs ¢ 00YJIaIOIIMMUCS
MaTtepuana Jlexkiuu | Cemunap- | Jlabopa-
CKHE TOPHBIC
(mpaktu- | 3aHATUA
YeCcKHue
3aHSTHUS)

dbopmanmii. Harpysku, nelictByrommue Ha ¢yH-
JAMEHTBI BBICOTHBIX U OOJBIICIPOICTHBIX 3MaHHN
U COOpPYXEHHUH. AJITOPUTM pacuera BBICOTHBIX U
OOJIBILIETIPOJIETHBIX 3[JaHUI U COOPYXKEHUI ¢ MpH-
MeHeHHueM CAIIP-cuctem. MogaenupoBanue oc-
HoBaHus B moayie «'pyH» IIK «JIupa-CAIIP».

Pasnen 2 IlpoextnpoBanue ¢gyHAaMEeHTOB BHICOTHBIX U 00JIbIIENPOJIETHBIX 31aHUI U CO-
OpY/KeHu

[Tpouecc mnpoekTupoBaHusi (PyHIAMEHTOB BbI- 6 28
COTHBIX U OOJIBLIETIPOJIETHBIX 3JIaHUH U COOpY-
*KeHuil. Otanbl npoekTupoBaHus. OCHOBHbIE
KPUTEPUM NPOEKTUpPOBaHUSA. MeToabl U HH-
CTPYMEHTHI MPOEKTUPOBAHMS. 3HAUNMBIC XapaK-
TEPUCTUKH 3JaHUI NPU MPOEKTUPOBaHUU (YH-
nameHToB. OcoOEHHOCTH pacyera IUIMTHBIX
(GyHAaMEHTOB BBICOTHBIX M OOJIBIIEHPOIETHBIX
3maHuid U coopyxeHuit. OcoOeHHOCTH pacuera
CBailHbIX ()YHJAMEHTOB BBICOTHBIX U OOJIbIIIE-
MPOJIETHBIX 37JaHUK U coopykeHuil. OcoOeHHO-
CTH pacueTa KOMOMHHMPOBAHHBIX (DYHIAMEHTOB
BBICOTHBIX U OOJIBIICTIPOJIETHBIX 3JaHUI U CO-
OpYKEHUI

Pacuer ¢dynmameHnta BBICOTHOTO MOHOJHUTHOTO 12 26
xene300eToHHoro 31anus ¢ nomouibto 11K JIu-
pa-CAIIP». Cratuueckuii pacuer. KoHCTpyk-
TUBHBIN pacuer. KoHCTpyHnpoBaHHe apMaTypbl
dyHIaMeHTa.

UToro
10 IMCHUILINHE

14 28 102

HpOME)KyTO‘IHaﬂ aTTecranusa
o TMCHMIVIMHE — 3a49€eT

6 BueaynuTopHasi caMmocTosiTeIbHASI PA00Ta 00y4aIOIMXCH MO0 JMCUHUILIHHE
(MonayJ110)

[Ipy nmmaHupoBaHUM CaMOCTOSITEIIBHOW palbOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJI-
CTBOBATHCSI CIEAYIOLIUM PACIpe/Ie]ICHHEM YacOB Ha CAMOCTOSTENIbHYIO padoTy (Tabnuma 4):




Tabmuma 4 — Pexomenyemoe pacipeiesieHue 4acoB Ha CaMOCTOSTEIbHYIO paboTy

KomnoHeHTBI caMoCTOSITeIbHON padoThI KosuvecTtBo yacoB
M3ydeHne TeOpeTHUECKUX pa3/IeoB AUCIUTIIMHBI 30
[TonroroBka K 3aHSATHSIM CEMUHAPCKOTO TUTIA 30
[ToaroroBka u odopmieHue PTP 42
102

7 OueHoYHbIE CPeICTBA /1JIsl IPOBe/IeHUs] TEKYIIEro KOHTPOJIS U IPOMEKYTOY-
HOM aTTecTanuu 00y4YAKIIUXCS M0 TUCHHUILINHE (MOYJII0)

@DOHJ OLICHOYHBIX CPEICTB [UIsl IPOBEICHHUS TEKYILEro KOHTPOJIA YCIEBAEMOCTH U
IIPOMEXKYTOUHOM arTecTaluu npeacrasieH B [lpunoxenun 1.

ITonHBIN KOMITJIEKT KOHTPOJIBHBIX 3a/laHUH MM HHBIX MaTepUaoB, HEOOXOAUMBIX AJIS
OLICHUBAHMSI PE3yJIbTATOB OOYUYECHHS IO JUCIHUILIMHE (MOIYIIO), MPAKTUKE XPaHUTCA Ha Ka-
denpe-pa3paboTunke B OyMa)KHOM U 3JIEKTPOHHOM BHJIE.

8 YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE O0ecTieYyeHne TUCIMIJIMHBI (MOY-
JIs1)

8.1 OcHoBHas JUTEpaTypa

1. MexaHuka TpyHTOB, OCHOBaHHUSA U ()yHJAMEHTHI: yueOHOE TocoOue I By30B /
ITox pen. C.b.YxoBa. - 3-¢ u3a., ucnp. - M.: Beicmas mkona, 2004; 2002. — 567 c.

2. bepnunos, M.B. OcHoBanus u ¢pyHaaMeHTsl : yueOHUK 1715 By30B / M. B. bep-
JIUHOB. - 3-¢ u3/., cTep. - M.: Beicmas mkomna, 1999. — 320 ¢

3. Hanmaros, b.1. Mexanuka rpyHTOB, OCHOBaHHS U (yHAAMEHTHI (BKJIIOUAst
CHelMalbHbIM Kypc MH)KeHepHOU reosiorun) : yueOnuk / b. U. Jlanmatos. - 3-e u3n., ctep. -
CII6.: JIans, 2012; 1988. — 415 c.

3. IIpoexkTnpoBaHME HECYHNIMX KOHCTPYKLHMH MHOTO3TaXXHOTO KapKAaCHOTO 3JaHMs
[DneKTPOHHBIN pecypc]| : METOOUYECKHE YKa3aHHs U CIPaBOYHbIE MaTepUaibl K KypCOBOMY
NpOeKTy Mo aucuuiuimHe «JKene300eTOHHbIE M KaMEHHble KOHCTPYKLHM» Ui CTYAEHTOB
cnenuanurera HanpasieHuss 1noarotoBku 08.05.01 CtpouTenbCTBO YHUKaNIbHBIX 3JaHUN U
coopykeHui, npoduiab «CTpOUTEIBCTBO BBICOTHBIX U OOJBIIENPOJIETHBIX 3/1aHUI U COOpY-
HKEHUI» / . — DIEKTPOH. TEKCTOBbIE 1aHHble. — M. : MOCKOBCKUI TOCYJapCTBEHHBII CTPOU-
TenbHbIl yHUBepcuter, DObC ACB, 2015. — 104 c¢. — 2227-8397. — Pexum pocryna:
http://www.iprbookshop.ru/57055.html

4. TananoB B.B. OcuoBel BIM. Bpenenue B nHpopManoHHOE MOJAEIMPOBAHUE 37a-
Hull [DnexTpoHHsbIN pecypc]| / B.B. Tananos. — DneKkTpoH. TeKCTOBbIE AaHHbIE. — CapaToB:
[TpodobpazoBanue, 2017. — 392 c. — 978-5-4488-0109-9. — Pexum gocryma:
http://www.iprbookshop.ru/63943.html

8.2 JlonoiHMTe IbHAS JIUTEPATypa

1. AnekceeB C.M. MexaHuKa I'pyHTOB, OCHOBaHMsS U (DyHIAMEHTHI [DJIEKTPOH-
HBIl pecypc] : yuebHoe mocobue / C.M. Anekcees, II.C. AnekceeB. — M. : YueGHO-
METOJIUYECKHI [IEHTpP M0 00pa30BaHUIO HA JKEJIE3HOJOPOKHOM TpaHncmnopre, 2014. — 332 c. //
IPRbooks: AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA. — Pexum JOCTyIIA:

http://www.iprbookshop.ru/45278.html, orpann4enusbIii
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2. Kamkun6ae 1.3. Mexanuka TpyHTOB, OCHOBaHUS M (yHIAMEHTHI [Dnek-
TPOHHBII pecypc] : mMetoanueckas paspadborka / W.3. Kamkun6aes, T.W. Kamkunbaes. —
Ammarter: Hyp-Ilpunt, 2016. — 27 c. // IPRbooks: a1mekTpoHHO-OMOMMOTEYHAs crucTeMa. —
Pexxum noctyna: http://www.iprbookshop.ru/69141.html, orpann4eHHBIH.

3. Manrymes P.A. OcHoBanus U QpyHIaMEHTHI [DJIEKTPOHHBIN pecypc| : MeTo-
mudeckue ykazanus / Manrymes P.A., Epmos A.B. — CII6. : CankTt-IlerepOyprckuii rocy-
JApCTBCHHBIM apXHTEKTYpPHO-CTPOUTENbHBIN yHHBepcuTeT, DBC ACB, 2014. — 90 ¢. — //
[PRbooks: AIIEKTPOHHO-OUOINOTEYHAS cucrema. Pexum J0CTyMa:
http://www.iprbookshop.ru/30010.html, orpanudeHHBbIi.

4. KunakoeB A.M. OcHoBanus u GyHIaMEHTHI [ DJIEKTPOHHBIN pecypc] : MeToau-
YecKoe 1MocolOre K BBIMOJIHEHUIO KypCOBOTO MPOEKTUPOBAHUA JJISi CTYJEHTOB IO HaIlpaBlie-
Huto noarotoBku 270800.62 «CtpourtenbetBo» npoduis («I[IpoMbiieHHOE U TpakJaHCKOe
crpoutenbctBo») / KumakoeB A.M., Ckubun I'.M.. — Yepkecck: CeBepo-KaBka3ckas rocy-
JApCTBCHHAs T'yMaHUTApHO-TeXHOJornueckas akaaemusi, 2014. — 97 c. // IPRbooks: anek-
TPOHHO-OMOJIMOTeYHas cucteMa — Peskum nocryna: http://www.iprbookshop.ru/27214.html,
OTPAHUYEHHBIH.

5. KsaroB H.X. Pacuer ocagku ocHOBaHMS MpU B3aUMHOM BIIMSHUU (DYHIaMEHTOB
(mpumeps! pacyera) [ DIeKTpOHHBIN pecypc] : yueOHO-METOAUYECKOE T0cO0Ue IJis CTYIEHTOB
no HampasieHuto noArotoBku 270800.62 CtpoutenbctBo (mpoduiib [Ipomebiniennoe u
rpaxnanckoe crpoutenscTBo) / Karos H.X., Kumakoes A.M. — Uepkecck: Cesepo-
KaBkasckas rocynapcTBeHHas T'yMaHMTapHO-TE€XHoJormdeckas axaaemus, 2014. — 25 c.
//TPRbooks: AJIEKTPOHHO-ONOIHOTEYHAS cucrema — Pexum JOCTYyTa:
http://www.iprbookshop.ru/27224.html, orpanndeHHBbI.

6. CamoitioB B.C. ®ynnamentsl [Dnektponnsiii pecype] / B.C. CamoiinoB. —&
M. : Anenant, 2010. — 255 c. // IPRbooks: 35mekTpoHHO-0MOIMOTeUHas cucTteMa. Pexxum 11o-
cryma: http://www.iprbookshop.ru/44165.html, orpanuyeHHBI.

7. Vauukuit B.M. ®yHaamMeHTbl peKOHCTPYUPYEMBIX 31aHHUM [ DIIEKTPOHHBIN pe-
cypc] : merogudeckue ykazanus / Yimukuid B.M., Tuxomuposa JI.K., Caxapos 1.U., Jlanpko
C.B.— Cankr- IlerepOypr: Cankr-IlerepOyprckuii ToCyIapCTBEHHBI apXUTEKTYPHO-
crpoutenbHblii  yHuBepcuter, ObC ACB, 2014. — 50 c. // IPRbooks: snextpoHHO-
oubnmuoteuyHas cuctema — Pexxum goctyna: http://www.iprbookshop.ru/58543.html, orpanu-
YCHHBIH.

8.3. Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HHTepHer» (nasee — ceTb «MHTEPHET»), HEOOXOAMMBIX [IJISI OCBOCHUS
AUCHUIJIMHBI (MOZYJIs1)

1. «Konmeke»: CailT kommaHuu MpoecCHOHAIBHBIX CIPaBOYHBIX cucteM. CHcrema
HopmaruBHo-Texnuueckoit ~ Mudopmammu  «Kogekcrexskcnepr».  Pexxum  nmocryna
(http://www.cntd.ru), cBoOOIHBII

2. Koncynprantllmoc : CrnpaBouyHo-mipaBoBasi cuctema /CallT KOMIaHUM CIIpa-
BOUHOM npaBoBoii cucteMbl «KoHcynbranTlmocy. PexxuM noctyna cBOOOIHBIH.

3. OnekTpoHHO-OnOMoreunas cucreMa ZNANIUM.COM. Pexum poctymna
(Www.znanium.com), orpaHu4eHHbIH.

4. Hayunas snekrponnas Oubmmuorexka eLIBRARY.RU. Dnexrtponnsiii moptain
Hay4yHOI muTeparypsl. Pexum goctyna (www.elibrary.ru ).
5. OnekTpoHHO-Oubamoreunas cucrema «IPRbooksy. DOnextpoHHBI mOpTal.

Pexxum nocryna (http://www.iprbookshop.ru).
6. «JIupa-Canp»: Caiit xommanuu pazpadbotunka CAIIP mist crpoutensctBa OOO
«JIupa-CAIIPy». ba3za 3nanumii. Pexxum nocrymna ceodomusiii. https://help.liraland.ru/
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7. Marepuansl BeOnHapa «IIpoekTrupoBaHne CTPOUTEIBHBIX KOHCTPYKIIHH C TPUME-
HeHueM nporpamm cemerictsa JIMPA-CAIIP 2015», 29 mas 2015 r. Opranusaropsl —
KHAI'TY (Komcomounbck-Ha-Amype) u OO0 «JIupa-CAIIP» (Kues), gacts 1:
https://www.youtube.com/watch?v=7qj1KORA-No

8. Marepuainnl Bebunapa «IIpoekTrupoBaHue CTPOUTEIBHBIX KOHCTPYKIIMMA C IpUMe-
HeHueM nporpamm cemerictsa JIMPA-CAIIP 2015», 29 mas 2015 r. Opranusaropsl —
KHATI'TY (Komcomounbck-Ha-Amype) u OO0 «JIupa-CAIIP» (Kues), gactsp 2:
https://www.youtube.com/watch?v=RRvpsxqvZsQ

8.4. JIluueH3MOHHOE H CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe odecre-
YyeHHe, UCII0JIb3yeMoe IIPH OCyleCTBJIeHNH 00pa30BaTe/IbLHOI0 MPo-
necca

Tabmuna 5 — [lepeuenpb UCNOIB3yeMOro MPOrpaMMHOT0 o0ecreueHus

Haumenosanue [10 PexBHU3UTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium Jlunensnonupi 1orosop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBoOo1Has TUIIEH3US, YCIOBHS UCIIOJIB30BaHUS 10 CCBLIKE:
https://www.openoffice.org/license.html
[IporpamMmMHbIit komruiekce | CyOnuuensnonnslii qorosop Ne 1295/A ot 10.01.2012

JIMPA-CAIIP, MOHOMAX- | Cybnunen3uonnsiii goropop EI144/65 ot 01.11.2016, nu-
CAIIP, DOCIIPHU, CAII®HUP | nieH3HMOHHEIC KIIOYU

(Crynenueckuii KOMIIJIEKT
nporpamm-4)

Mathcad Education Jorosop Ne 106-AD120 ot 27.11.2012

NanoCAD (CAIIP cucremsr) | Cornamenue o corpynnudectse 6e3 Ne ot 12.04.2013

9 OpraHu3alMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus 00pa30BaTeNLHOTO MpOLEcca PErIaMEeHTHPYETCsl y4eOHBIM IJIAaHOM U
pacnucaHueM ydyeOHBIX 3aHATUH. S3bIk oOyueHus (mpenonaBaHusi) - pycckuil. [lns Bcex Bu-
JIOB ayJAUTOPHBIX 3aHATHH aKaJeMUYECKUH Yac YCTaHaBIMBAETCS MPOIOKUTENBHOCThIO 45
MUHYT.

IIpu dopmupoBaHuu cBOE MHAMBUAYAJIbHOW 00pa3oBaTeIbHOM TpPaeKTOpUU oOyda-
IOLIUICS MUMEET MPaBO Ha Iepe3adyeT COOTBETCTBYIOIIMX TUCHUIUIMH U MPO(eCCHOHATBHBIX
MOJyJiei, OCBOCHHBIX B Mpollecce MpEeALIECTBYIONIEr0 OOydeHMsl, KOTOpbI OCBOOOXKIAeT
oOyyJaromierocs 0T He00X0AMMOCTH WX TTOBTOPHOTO OCBOCHHSI.

9.1 O0Opa3oBaTe/IbHbIC TEXHOJOTHH

VY4eOHbIii mpoliecc Npy NPernogaBaHUM Kypca OCHOBBIBAETCSI Ha UCIIOJIb30BAHUM Tpa-
JUIMOHHBIX, NHHOBAIIMOHHBIX U MH(POPMALMOHHBIX 00pa3oBaTeNbHBIX TexHomoruil. Tpanu-
IIUOHHBIC 06p330BaTe.]'H)HI)Ie TEXHOJIOTUHU MPEACTABJIICHEI JICKIIUAMNU U CEMHUHAPCKUMHA (HpaK-
TUYECKUMH) 3aHATUSAMHU. VIHHOBAallMOHHBIE 00pa30BaTENIbHBIE TEXHOJIOTHH HCIOIB3YIOTCS B
BUJIE IIMPOKOIO MPUMEHEHUS! aKTUBHBIX U MHTEPAKTUBHBIX (hOpM MpoBeaeHUs 3aHsATHi. VH-
(dopmanoHHbIE 00pa30BaTEIbHbIE TEXHOJIOTUN PEATU3YIOTCS yTEM aKTHBH3aIMK CaMOCTOSI-
TeIbHOU pabOTHI CTYACHTOB B MH(OPMALIMOHHON 00pa30BaTeIbHON cpeie.

9.2 3aHATHA JeKIMOHHOI'0 THIIA


https://www.youtube.com/watch?v=7qj1K0RA-No
https://www.youtube.com/watch?v=RRvpsxgvZsQ
https://www.openoffice.org/license.html

JIGKITMOHHBIN Kypc MpearnosiaracT CHCTEeMaTH3WPOBAHHOE H3JI0KEHHUE OCHOBHBIX BO-
IPOCOB y4eOHOTO IUIaHa.

Ha niepBoii JieKIuu JIGKTOp 00sI3aH NPEayNPEAUTh CTYICHTOB, IPUMEHHUTEIBLHO K Ka-
KoMy 0a30BOMYy Y4eOHHKY (yueOHHKAM, yueOHbIM TOcOOUsIM) OyIeT MPOYUTaH KypC.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HAWOONBIIHMKA 00beM HHGOPMAIMK B O0eCIeqH-
BaTh OoJyiee TTTyOOKOE MOHMMAHHE y4EOHBIX BOMPOCOB IMPH 3HAYMTEIBHO MEHBINCH 3arpare
BPEMEHH, YeM 3TO TpeOyeTcsi OOJBIIMHCTBY CTYICHTOB Ha CAaMOCTOSITEIIbHOE U3yUdCHUE MaTe-
puana.

9.3 3aHsATHS CEMMHAPCKOI0 THIIA

CemMuHapCKuE 3aHATHUS MPEICTABISIOT COOOM AETAaNM3aLHUIO JIEKIMOHHOTO TEOpETHYIEe-
CKOTO MaTepuaya, IPOBOAATCA B LEIAX 3aKPEIUICHUS Kypca M OXBAaTbIBalOT BCE OCHOBHBIC
pas3aeisl.

OcHoBHOI (hopMOil mpoBeZieHNsT CEMUHAPOB SIBJIAETCS 00CYXJeHHe Haubosee IMpo-
0JIEMHBIX M CIIOKHBIX BOIIPOCOB IO OTJEJIbHBIM TEMaM, a TaKXe paz0op MpHUMEPOB U CUTYya-
Uil B ayAUTOPHBIX ycIoBUsIX. B 00s3aHHOCTH IpenojaBaTelis BXOAAT: OKa3aHWE METOJIuYe-
CKOI MOMOIIY ¥ KOHCYJIbTUPOBAHUE CTYIEHTOB I10 COOTBETCTBYIOLIUM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSIX OLIEHUBAETCS IO CIEAYIOLIMM KPUTEPUM:

- OTBETHI Ha BOIIPOCHI, NIpeAJIaracéMble MPEIo1aBaTelIeM;

- y4acTue B JUCKYCCUSX;

- BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHUI;

- aCCUCTUPOBAHUE MPEIOIABATENI0 B IPOBEACHUN 3aHATHH.

OTtBeT 10J1KeH ObITh apPryMEHTHUPOBAHHBIM, PAa3BEPHYTHIM, HE OJHOCIIOXKHBIM, COAEP-
’KaTh CCBUIKM HAa HCTOYHUKH.

JlokJiazpl ¥ ONIIOHUPOBAHUE JTOKIIAI0B IIPOBEPSIIOT CTENEHD BIIAJICHUS] TEOPETUUECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PaCcCyKACHUM.

OneHuBaHuE 3aJaHUM, BBHIOJHEHHBIX HAa CEMHHAPCKOM 3aHSTHH, BXOJIUT B HAKOII-
JICHHYIO OLICHKY.

9.4 CamocrosiTe/ibHasi padoTa 00y4yaloUUXCcs M0 JUCHUNINHE (MOAYII0)

CamocrodrenbHas paboTa CTYACHTOB — 3TO MPOLECC aKTUBHOTO, IIEJICHANPABIEHHOTO
NpPUOOpPETEHNUS CTYIEHTOM HOBBIX 3HAaHUM, YMEHHUI 0€3 HEeMmOCpeICTBEHHOrO y4acTusl Ipero-
JlaBaTesl, XapakTepU3yIOIIUNHCs IPeIMETHOW HANpPaBICHHOCTBIO, 3((EKTUBHBIM KOHTPOJIEM
U OLICHKOU PEe3yJIbTaTOB AEATEIBHOCTU 00YJaroIEerocs.

Lenu camocTosTENbHON pabOTHI:

- CUCTEMATH3alMs U 3aKPEIUICHHUE MOJTYYEHHBIX TEOPETUUYECKUX 3HAHUW M MpPaKTHYe-
CKHMX YMEHUH CTYJEHTOB;

- yrayOJeHHe U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHHE YMEHUH MCIIOJB30BaTh HOPMATHBHYIO U CIPABOYHYIO JOKYMEHTa-
LU0, CIIELMAIIBHYIO JIUTEPATYPY;

- pa3BUTHE MO3HABATEJIbHBIX CIOCOOHOCTEH, aKTUBHOCTU CTYJIEHTOB, OTBETCTBEHHO-
CTH ¥ OPraHU30BAHHOCTH;

- popMHpOBaHUE CAMOCTOSTEILHOCTH MBIIICHHS], TBOPYECKON MHUIIMATUBBI, CIIOCO0-
HOCTEN K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CAMOPEAIIN3ALINN;

- pa3BUTHE UCCIIEN0BATEIBCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.



CamocrosrenbHas paboTa MOXKET OCYHIECTBIATbCA MHIUBUAYAIbHO WM TpYNIaMH
CTYZICHTOB B 3aBUCUMOCTH OT ILI€JIH, 00bEMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMATHUKH.

TexHonorus opraHu3aluy CaMOCTOSTEIbHON PadOThI CTYJEHTOB BKJIFOYAET MCII0JIb30-
BaHME WH(OPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTposnb pe3ynbTaToB BHEAYAUTOPHONW CAMOCTOSITEILHON pabOThI CTYIEHTOB MOYKET
IPOXOJUTH B MMCbMEHHOM, YCTHOW WJIM CMELIaHHOH (hopme.

CTyneHThl JOJKHBI MOAXOIUTh K CAMOCTOSTEIbHON paboTe Kak K HauBaKHEHIIeMy
CPEACTBY 3aKpEIUICHHsI U Pa3BUTHS TEOPETUUECKUX 3HAHMM, BHIPAOOTKE €IMHCTBA B3IJISI0B
Ha OT/EJbHbIE BOIIPOCHI Kypca, MPUOOPETEHUsl ONpPE/ETIEHHBIX HABBIKOB M HCIOJIb30BaHUS
po(hecCHOHATLHOM TUTEPATYPHI.

9.5 MeToanuyeckune ykazaHus JJIs1 00y4AIOIIMXCS M0 OCBOEHHU IO M CIIANJINHbI

[Tpu u3yueHNH AUCUMIUIMHBI O0YYaIOIUMCS LEIeCO00pa3HO BBIMOIHATE CIEAYIOIINE
PEKOMEHIalNH:

1. U3yuenne yueOHOM TUCIHUIUIMHBI JOHKHO BECTHUCH CUCTEMATHUECKH.

2. Ilocne n3yueHHs: Kakoro-mdo paszerna 1o yueOHUKY MM KOHCIIEKTHBIM Marepua-
JaM pPEeKOMEHYeTCsI TI0 MaMSTH BOCIIPOM3BECTH OCHOBHBIE TEPMHHBI, ONPEACTICHUS, TOHITHS
pasnena.

3. Ocoboe BHUMaHHUE CIIEAYET yAEIUTb BBINOJIHEHHUIO OTYETOB IO MPAKTUYECKUM 3a-
HATHSM U MHIUBHYaJIbHBIM KOMIUICKCHBIM 33JaHUSIM Ha CAMOCTOSITEIBHYIO PadoTy.

4. Best TeMaTHKa BOIIPOCOB, M3y4aeMbIX CAMOCTOSITENIFHO, 33/1a€TCsl Ha JISKIUAX Mpe-
nozaasateneM. MM xe qaroTcsi HCTOYHHKH (B MIEPBYIO OYepeab BHOBb U3JAHHBIC B IIEPHOIUYC-
CKOW Hay4HOI nuTeparype) ajis 0ojee JeTalbHOTO TMOHMMAaHHS BOIPOCOB, O3BYYCHHBIX HA
JEKIINH.

[Ipu camocTosaTensHOM TPOPabOTKE Kypca 00ydaromuecs T0JKHBIL:

- IPOCMaTPHUBATh OCHOBHBIE ONIPECNICHUS 1 (DAKTHI;

- IIOBTOPHUTD 3aKOHCIIEKTUPOBAHHBIN Ha JIKIIMOHHOM 3aHATUU MaTepHaj U JIOTOJHUTD
€ro ¢ y4eTOM pEeKOMEH/IOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

- M3YYHUTh PEKOMEHJIOBAHHYIO JINTEPATYPy, COCTABIISATH TE3UCHI, AaHHOTAIMU M KOH-
CHEKTHl HanboJiee BaXKHBIX MOMEHTOB;

- CAMOCTOSATENBHO BBITIOIHSTD 33JJaHUs, aHAJIOTHYHBIE TIPE/ITIaracMbIM Ha 3aHATHSIX;

- HCIOJIB30BATh JJIS1 CAMONIPOBEPKU MaTepHaibl (OHAA OLIEHOYHBIX CPEJICTB.

10 Onucanne MaTepuaJLHO-TEXHHYECKOT0 o0ecneyeHnsi, He00X0AMMOro 1Jist
OCylIeCTBJICHHS 00Pa30BaTeIbLHOIO NMPouecca Mo AUCHMILINHE (MOIYJIIO)

10.1 YueOHo-s1a00paTopHoe 060pya0BaHuUeE

Tabmuia 6 — [lepedyenn o0opyaoBaHUs JTabOpaTOPUHU

HaumenoBaHue AyJUTOpUH

Aynutopus (naBopatopi) Hcnonb3yemoe 060py0BaHuE
423/3 JlaGopaTopus kadenpsl | 13 Tlepconampupix IBM (intel Core i3 2100,
CAIIP 4I'b O3V, 1I'b Buneo), nuiieH3MOHHOE TIPO-

rpammHoe obecnieuerne (MathCAD, NanoCAD
CIIAC, NanoCAD MerannokoHCTpyKIuu, JIu-
pa-CAIIP, CATI®UP, Monomax, DCIIPH,);
Ilepconanbubiii OBM npenopasarens;




\ \ MynbTUMEAMIUHBINA TPOEKTOPA;

10.2 TexHuueckue ¥ 3JIeKTPOHHbIE CPeICTBA 00y4eHH

JIns mpakTUYeCKHMX 3aHATUH Hcmodib3yercs ayautopust Ne 423/3, ocHamieHHass 000py-
JIOBAaHUEM, YKa3aHHBIM B Ta0J. 6:

11 Unnie cBeaenus

MeToauuyecKue PE€KOMEHIAUH 110 oﬁyqeﬂmo JMI ¢ OrpaHUY€HHBIMHA BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHME TUCIUIUIMHBI 00YYarOIIMMKCS C OIPAaHUYEHHBIMU BO3MOKHOCTSIMH 310PO-
Bbsl MOXKET OBITh OPraHU30BaHO KaK COBMECTHO C JPYTUMH O00y4aroIlUMUCS, TaK U B OT/ENb-
HBIX rpynnax. Ilpeanonaratorcs crenuanbHble YCIOBUS IJIs MONTY4eHUs] oOpa3oBaHUs 00y-
YAIOLMMHCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI.

[Tpodeccopcko-niearorndeckuit COCTaB 3HAKOMUTCSA c IICUXO0JIOTO-
(U3UOIOTrHUECKUMH OCOOEHHOCTSIMM OOYYaIOIUXCs MHBAJIMJIOB M JIMIl C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 3/10POBbSl, MHIMBHUYaJbHBIMM IpOrpaMMaMu peaOuIuTalli WHBAIUIOB
(mpu Hasmuuu). [Ipu HEOOXOIUMOCTH OCYILECTBIIAETCS JONOJHUTEIbHAS MOJIEPKKA MPero-
JTaBaHUSI ThIOTOPAaMH, IICUXO0JIOTaMH, COLIMAJIbHBIMU PaOOTHUKAMU, MPOIIEAIINMU TOATOTOB-
Ky aCCUCTEHTaMH.

B cootBercTBUU ¢ METOAMYECKUMH pekoMeHAauusMu MunoopHayku P® (yts. 8 amn-
pensa 2014 r. N AK-44/05BH) B Kypce IpeanoaraeTcsi MCIob30BaTh COIMATbHO-aKTUBHBIC U
pediiekcuBHBIE METOBI O0YYCHHUS, TEXHOJIOTUN COLUOKYIBTYPHOU peaOWINTAINK C ENbI0
OKa3aHMsI IOMOILM B YCTAHOBJICHUU MOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOUIEHUH C APYIrUMHU
CTYACHTaMH, CO3/IaHUM KOM(OPTHOTO MCUXOJIOTHYECKOTO KIMMAaTa B CTYIEHYECKOHW rpyrIe.
[Ton6op u pa3zpaboTka yueOHbIX MaTepHaIOB MPOU3BOJATCS C YUETOM MPEJOCTABIECHUS MaTe-
puana B pa3iauuHbIX (hopMax: ayqualbHOM, BHU3yaJbHOM, C MCIOJIb30BAaHUEM CIELHMATIbHBIX
TEXHUYECKUX CPEJICTB U MH(POPMALIMOHHBIX CHCTEM.

OcBoenue aucuurnHbl dunamu ¢ OB3 ocymiecTBisercs ¢ CMOIb30BaHUEM CPEICTB
00y4yeHHsI OOIIEero U CIEeNUaTbHOrO Ha3HaueHHs! (IEPCOHAIBHOTO U KOJUIEKTUBHOTO MCIONb-
30BaHUdA). MaTepuaabHO-TEXHUUYECKOE OOecledyeHrue MpeaycMaTpUBaeT MPUCIIOCOOIEHNE
aynuTopuil K Hyxaam aun ¢ OB3.

®dopma npoBeACHUs aTTECTAllMK JIs CTYJEHTOB-UHBAJIUOB YCTaHABIMBAETCS C yue-
TOM MHIUBHIYaJbHBIX Mcuxopuindeckux ocodenHocrei. [Insa crynenros ¢ OB3 npenycmar-
puBaeTcs 10ocTynHas ¢popMa IpeaoCTaBIeHUS 3aJaHUi OLIEHOYHBIX CPEICTB, @ UMEHHO:

- B TM€YaTHOM WM DJEKTPOHHOW (opme (IS JUI] C HApYIIEHUSIMH OINOPHO-
JIBUTATEIHLHOTO ammapara);

- B MeYaTHOM (opme WM 3JEKTPOHHOW (popMe ¢ yBEIMUEHHBIM IIPUPTOM M KOH-
TPACTHOCTBIO (JIJIs1 JIUI] C HAPYLIEHUSIMU CIIyXa, peYH, 3pEHNUs);

- METOJIOM YTEHHsI aCCUCTEHTOM 3aJaHus BCIYX (JUIs JIHIL C HAPYIICHUSMH 3PEHUS).

CryneHTaMm ¢ MHBaJIMIHOCTBIO YBEIIMYMBACTCS] BpeMs Ha MOJrOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [l TakUX CTYAEHTOB NpEeayCMaTpUBAETCs JIOCTYyNHas ¢dopma Mmpeno-
CTaBJICHUS OTBETOB Ha 3aJ]aHUsl, a UMEHHO:

- MUCBMEHHO Ha Oymare WM HabOpoOM OTBETOB Ha KOMITbIOTEpPE (JUIs JIMIl C Hapyllle-
HUSIMU CIIyXa, peUn);



- BBIOOpPOM OTBETa U3 BO3MOKHBIX BAPUAHTOB C HCIOJIb30BAHHWEM YCIIYI aCCHCTEHTa
(111 T ¢ HAPYLIEHUSIMU OIIOPHO-/IBUTaTENILHOTO allapara);

- YCTHO (17151 JIUL C HAPYIICHUSIMU 3PEHHSI, OOPHO-IBUTATEILHOTO arlnapara).

[Tpu HeoOXxoauMoOCTH At O0YYAIOIIUXCS ¢ WHBAIMIHOCTBIO MPOLEAYPa OLICHUBAHUS
pPe3yJbTaTOB 00YYEHHSI MOXKET MPOBOJUTHCS B HECKOJIBKO 3TAIlOB.



[Tpunoxenue 1

®OH/J ONEHOYHbIX CPEACTB

10 JMCIHILINHE

«IIpoekTHpoBaHuEe PYHIAMEHTOB BHICOTHBIX U 00JILIIENPOJIETHBIX 3AAHUM

U COOPYKEHUID)

08.05.01 CtpouTenbCTBO YHMKAIBHBIX 3JaHUN U CO-

CrnenuanbHOCTD o
OpyKEeHHI

Crenuanu3anus CTpoOuTENBCTBO BBHICOTHBIX U OOJBIICTIPOICTHBIX 3]1a-
HUW U COOPYKEHHUU

Kpanmuukanmst BEITYCKHUKA CnenuanucT

['og navana moxaroroBku (mo yue6- 2020
HOMY IUIaHY)

dopma o0yueHHs Ounas ¢popma
TexHomorust 00yueHus TpaauunonHas
Kypc Cemectp TpynoemkocTs, 3.€.
5 10 4
By npomexxyToduHOM aTTecTanuun OOGecneunBaroiiee noapas3aeicHne

3a4er ¢ OLEHKOU Kadenpa «CTpouTensCTBO U apXUTEKTYpa»




1 IlepevyeHb MUIAHMPYEMbIX Pe3yJIbTATOB 00yUEeHHUS MO JUCHHUILIHHE (MOTYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHHSI KOMIIeTeHIHi

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kox n nHaumenoBaunue
KOMIIETEHIINU

Nuaukatopel JOCTUXEHUS

[Inanupyemblie pe3yibTaThl
00y4eHUS TTO TUCIUIUINHE

[Ipodeccuonanpubie

[1K-2 CnocobeHn paspa-
0aTbIBaTh MPOEKTHYIO
MPOIYKIIHIO 1O Pe3yib-
TaTaM UH>KEHEPHO-
TEXHUYECKOTO MPOEKTH-
pPOBaHMUsI BBICOTHBIX 3/1a-
HUU 1 OOJBIIETIPOIIET-
HBIX COOPYKEHUI

[IK-2.1 3naer pykoBoasiue
JOKYMEHTBI 10 pa3paboTKe U
o(hopMIIEHHIO TEXHUYECKOH J10-
KYMEHTAIH BHICOTHBIX 3/IaHHH
1 OO0JIBLIETIPOJIETHBIX COOPYXKE-
HHUM, a TaKXKE CUCTEMEI U METO-
JIbl IPOCKTUPOBAHUS, CO3AAHUS
U DKCIUTyaTalluu OOBbEKTOB Ka-
MIUTAJIBHOI'O CTPOUTEINBCTBA,
MHXEHEPHBIX CUCTEM, IIPUMeE-
HSIEMBIX MaTEpUAJIOB, U3JEIINI
U KOHCTPYKLUH, 000py10BaHUs
U TEXHOJIOIMYECKHUX JIMHUM
[1K-2.2 YMmeer HaxOOUTh, aHAa-
JU3UPOBATh U MCCIEI0BATh UH-
(dhopMarnio, HeOOXOUMYIO TSI
pa3paboTKu U 0pOPMIICHUS
MIPOEKTHBIX PEIIEHUH MO 00BEK-
TaM HHXEHEPHO-TEXHUYECKOTO
IIPOEKTUPOBAHMSI, & TAKKE pa3-
pabaTbIBaTh pemeHus st pop-
MHPOBAHUs IMPOEKTHOM IPO-
JTYKLIUU UHKEHEPHO-
TEXHUYECKOTO MPOEKTUPOBAHUS
BBICOTHBIX 3/IJaHUI U OOJIbIIIE-
IIPOJIETHBIX COOPYKEHUIN
TIK-2.3 Bnaneet HaBLIKaMHU
pacyeTHOro aHajan3a U OLEHKU
TEXHUUYECKUX PEIICHUH CTPOs-
LIUXCS, PEKOHCTPYHUPYEMBIX,
IKCIITyaTUPYEMBIX, CHOCUMBIX
00BEKTOB KallUTAJIIbHOTO CTPOU-
TENbCTBA, HA COOTBETCTBHE
YCTaHOBJICHHBIM TPEOOBaHUIM
KayecTBa M XapaKTePUCTHKAM
0€301acHOCTH JIJIsI TPOU3BO/I-
cTBa paboT MO UH)KEHEPHO-
TEXHUYECKOMY IPOEKTHPOBa-
HUIO BBICOTHBIX 3/1aHUI U
00JIBIIETIPOTIETHBIX COOPYXKe-
HUM, a TaKKe HaBbIKaMH OIpe-

3Hathb

PYKOBOJISIINE AOKYMEHTHI IO
pazpabotke U  0()OPMIICHHIO
TEXHUYECKOH  JIOKYMEHTAIlUU
(GbyHIaMEHTOB BBICOTHBIX 3]1a-
HUH W OOJBIICTIPOJIETHBIX CO-
OpPY)KEHHUH, a TaKKE CUCTEMBI U
METO/TbI TPOCKTHPOBAHUS
Ymernb

IPaMOTHO COCTaBJISATh PacdeT-
HbIE CXEMbl ()YHIAMEHTOB BBI-
COTHBIX 3JIaHUH W OOJIBIICTIPO-
JIETHBIX COOPYKEHUH, IIaCTUH
1 000JI04EK, OIPENEATh BHYT-
pEHHHE YCWIIHSI, HAaIPSHKCHHUS,
nedopMalu M TEePEMEICHUS;
OTIpeIeNsATh HE0OXOMMbIe
pa3Mepbl U3 YCIOBUH NPOYHO-
CTH, XECTKOCTU M YCTOHYHBO-
CTH;

Biaaers HaBbIKAMH
OTIpe/ICTICHUsT  HANPSHKESHHO-
ne(OpPMUPOBAHHOTO COCTOSHUS
(yHIIaMEHTOB BBICOTHBIX 3]1a-
HUW U OONBIIETIPONIETHBIX CO-
OPY)KEHUW TIpH  Pa3IMIHBIX
BO3JICHCTBUSIX C  TMOMOIUIBIO
CAIIP-cucTeM; HaBBIKAMU BBI-
00opa KOHCTPYKIIMOHHBIX MaTe-

pHUaos, o0ecreunBaromx
TpeOyembie MOKa3aTeNn
HAJCKHOCTH,  0O€30IIaCHOCTH,

HKOHOMHYHOCTH U 3P PEKTHB-
HOCTH;

olpenieNeHus napaMeTpoB
UMHUTAIMOHHOTO  MH(pOpMAaIu-
OHHOTO MOJIEJTMPOBAHUS, YHUC-
JICHHOTO aHanm3a Uil HpOW3-
BOJICTBA pabOT MO MH)XEHEPHO-
TEXHUYECKOMY  IPOEKTHPOBa-
HUIO (DyHIITAMEHTOB BBICOTHBIX




JIeJICHUs] TapaMeTPOB UMUTALM- | 3JaHUH UM OOJBIIENPOJIETHBIX
OHHOT'O MH(OPMALIMOHHOTO MO- | COOPYKEHUHI
JEJINPOBAHUS, YUCIEHHOIO aHa-
au3a Ui TPOU3BOJICTBA paboT
10 UH)KEHEPHO-TEXHUYECKOMY
IIPOEKTUPOBAHUIO BBICOTHBIX
3J1aHUH U OOJIBIIETIPOIETHBIX
COOPYKCHHUM
Tabmuna 2 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB
KoHnTtposmpyemsie HaunmenoBanue
pasaebl (TeMbl) ©opmupyemasn OLICHOYHOI'0 IToxa3zaTen oneHKH
AUCHUILINHBI KOMIET R CpelacTBa
JleMOHCTpHUpYET TeopeThye-
CKH€ 3HAHUS OCHOBHBIX KOH-
CTPYKTHUBHBIX TUIIOB (pyHAa-
1. KoHCTpyKTHBHBIE MEHTOB BBICOTHBIX U 00JIb-
TUIB! GYHAAMEHTOB TMpaktreckie IIETPONETHBIX 3JlaHUH U CO-
BBICOTHBIX U 00JIb- I1K-2 sananns OpYKEHH,
LIETIPOJIETHBIX 37a- METO/1bl pacueTa GpyHIaMeH-
HUW U COOPYKEHHUU TOB BBICOTHBIX U OOJIbIIIE-
IIPOJIETHBIX 3/1aHUM U COOpPY-
JKEHUI ¢ IPUMEHEHUEM
CAIIP-cucrem
JleMOHCTpHUpYET TeopeThye-
CKH€ 3HaHUS OCHOBHBIX KOH-
CTPYKTHUBHBIX TUIIOB (pyHAA-
[IpoexkTupoBanue MEHTOB BBICOTHBIX U 0OJIb-
(byHAaMEHTOB BBICOT- IIpakTHueckue | MIENPOJIETHBIX 34aHUI U CO-
HBIX ¥ OOJIbILIENPO- [1K-2 3a7aHus OpYKEHMH,
JIETHBIX 31aHUU U CO- MEeTOo/Ibl pacueTa pyH1aMeH-
OpYyKEeHUM TOB BBICOTHBIX U OOJIbIIIE-
IPOJIETHBIX 3/1aHUM U COOPY-
JKEHUH ¢ IPUMEHEHUEM
CAIIP-cucrem
PacuetHo- [1K-2 PacuetHo- JleMoHCTpHpYET yMEHHS U
rpaguyeckas paborta rpaduyeckas pa- | HaBbIKM BBITIOJIHEHUS CTaTHU-
6ota YECKOro M KOHCTPYKTHUBHOTO
«IIpoextupoBanue | pacuera pacuera (yHza-
(dbyHaMeHTOM MEHTHBIX TUITH
IUTUTBI»




2 Meroauyeckue MaTepuaJibl, ONpeae/siionue npoueaypbl OeHMBAHUS 3HAHUM,
YMeHHUIi, HABBIKOB H (MJIH) ONBITA 1eATeIbHOCTH, XapaKTepu3yume npoiuecc Gpopmu-
POBaHUsA KOMIIETEHIUI

MeTtoanyeckre MaTepHalibl, OMPEACIAIONINE MPOICIyphl OLICHUBAHUS 3HAHUM, yMe-
HU#i, HABBIKOB ¥ (MJIM) OIBITA JEATEILHOCTH, MPEACTABICHBI B BH/IE TEXHOJOTHYECKOM KapThl
JTUCIUIUINHEL (Tabmuna 3).

Tabmuua 3 — TexHonormueckas Kapra

HaumeHoBaHue Cpoxu Ixkana K
puTEepUH
OLICHOYHOIO CPel- | BBINOJI- | OIEHHBA-
OllEHHBAHUS
cTBa HEHHA HHSA
10 cemectp
IIpome:xyTounasi arrectanusi B popme «3a4eT ¢ OLEHKOI»

1 | Bemonuenue n 8 menens | 10 6amnoB | 10 6annoe — cmyoenm ROKA3al OMIAUYHbIE 3HAHUS U
3alIKTa PAKTHYe- Kpy2030p Npu OMEemax Ha G0NPOChl, NOKA3AL OMJIUY-
CKHUX 3aJaHHi HOe YMeHue JN02UHeCKU Cmpoums Omeem, OMJIUYHO

671a0€1 MOHONIOSUYECKOU Peybio.

8 6anna — cmydenm noxaszan xopowiue 3HaHUA U Kpyeo-
30p Npu OmMeemax Ha 8ONPoOCyl, NOKA3AL Xopouiee yme-
HUe 02UYecKU CMpoums Omeem, XOpouio eiaden Mo-
HOJIO2UYECKOU Peybio.

6 banra — cmyoeHm nokasan y0081emeopumenshvle
SHAHUA U KPY2030p NPU OMEEmax Ha 8ONpPoOChl, y0ose-
MEOPUMENLHO NOKA3AN YMeHUue J02UYecKu CMmpoumb
omeem, y0081emeoOpuUmenbHo 61aoes MOHOA02UHECKOU
peuvio.

4 6anna - cmyoewm NoKasanl HeyoOsIemeopumenbtvle
3HAHUA U KPY2030p NPpU OMEEMAx HA 60NPOCHl, HEYOO-
67I€MBOPUMENLHO TOSUHECKU CMPOUT Omeem, Heyoo-
671€MBOPUMENLHO 81A0E]L MOHOIOSUYECKOU PEUbIO.

0 6annog — cmyoenm He Omeeuan HA NOCMABIEHHbIE
B0MPOCHI, He MO2 NO2UHECKU CPOUMb OMeEen.

2 | Bemonnenue u | 16 weme- | 10 bawioB | 10 6annos - 91-100% npasunvrblx omeemos — 6biCOKUL
3amMTa  OpaKThde- | Jist VPOBeHb 3HANHULL, YMEHUI U HABBIKOS,
CKHX 6 6annos - 11-90% % npasunvhvix omeemos — docma-

MOYHO bICOKUL YPOBEHb 3HAHUT, YMEHUL U HABbIKOG,

4 6annos - 61-70% npasunvhblx 0meemos — cpeOHuUll
YPOGeHb 3HaAHUL, YMEHUL U HABbIKOS,

2 Gayuta - 51-60% npaBUIIBHBIX OTBETOB — HU3KHUH ypoO-
BEHb 3HaHUW, YMEHUH U HABBIKOB;

0 6amnoB - 0-50% npaBHUIBHBIX OTBETOB — OYEHb HU3-
KU ypOBEHb 3HAaHUH, YMEHUI U HABBIKOB;

3 PacyeTtHoO- B teuenu | 30 6amioB | 40 6annos - Cmyoenm noIHOCMbIO 8bINOIHUL 3A0aHUe,
rpaduueckas pabo- e ce- NOKA3a1 OMIUYHBIE YMEHUsL U HABBIKU 6 PAMKAX YCEO-
Ta MecTpa EHHO20 Y4eOH020 Mamepuand, KOHMpOJbHAs paboma

ohopmaena aKKypamHo u 6 COOMEEmcmeu ¢ npedvbsié-
JISLeMbIMU MPeOOBAHUSMU.

30 6annos - Cmyodenm nOIHOCMbBIO GLINOJHUL 3a0aHUe,
HOKA34Jl XOpowiue YMeHUsl HAGbIKU 8 PUMKAX YCBOEHHO-
20 yuebHO20 Mamepuald, HO He CMO2 000CHO8ANb ON-




HauMeHnoBaHue Cpoxu HIxana
OIIEHOYHOTO Cpel- | BBINOJI- | OIllEHHBAa-
cTBa HEeHHsI HHS

Kputepuu
OlLleHUBAHUS

MUMATLHOCMb NPEONONCEHHO20 Peuienus], TOMYIICHbBI
OlHa WJIM JBE HETOYHOCTH, eCimb HeOOCMmAmKu 6
opopmnenuu.

20 6annog - Cmyoenm ROIHOCMbIO 6bINOJHUL 3A0AHUeE,
HO OONYCMUIl CYWeCmEeHHble HEeMOYHOCMU U 2pyobie
OwuUOKU, He NPOABUN YMEHUS NPABUTLHO UHMEPNpemu-
POBAMb NOLYUEHHbLE Pe3YIbIMAmbl, KAYecmeo oQopm-
JIeHUs: umeem HedOCMAmMOYHbIIL YPOGEHD.

0 6ann06 - Cmydenm He NOIHOCMbIO GLINOAHUNL 3A0a-
HUe, npu SMOM NpOSGUIL HEOOCMAMOYHbIL YPOGEHb
VMEHULl U HABBIKOS, 4 MAKJICe HeCNOCOOEH NOICHUNMD
HOJYYUeHHbLI pe3yibman.

HUTOI'O: - 50 Gamios -

Kpurepuu onieHKH pe3yabTaTOB 00y4eHHs MO JUCHUIIIMHE:
[ToporoBerit (MUHUMAIILHBIN) YPOBEHB JIJIs ATTECTAMHU B (hopme
3adeta — 75 % 0T MaKCHMaJIbHO BO3MOXKHOH CYMMBI 0aJllIoB

KpuTepnu olleHKH pe3yJbTaTOB 00y4YeHHUsI 0 AUCHUTIIINHE:

0 — 64 % oT MakCHMaJIbHO BO3MOXHOH CYMMBI 0aJlIIOB — «HEYIOBICTBOPUTEIHHO (HemoCTaTOYHBIH
YPOBEHB [UIS MPOMEKYTOUHOH aTTeCTAllHHU MO TUCLUILIUHE);
65 — 74 % OT MakCHMaJbHO BO3MOXKHOH CYMMBI 0aJUIOB — «yJIOBJICTBOPHUTEIIHLHO) (moporoBsIit

(MMHUMAIBHBIIN) YPOBEHB);
75 — 84 % 0T MakCUMaJbHO BO3MOXKHOM CyMMBbI OQJLIOB — «XOPOLIOY (CPEAHUHN YPOBEHB);
85 —100 % OT MaKCMMaibHO BO3MOXKHOM CyMMbl 6aN1N10B — «OTIMYHOY» (BbICOKMI (MaKCMMabHbIN)
YPOBEHb)

TunoBble 3a7aHus 1J1s TEKYLIEro KOHTPOJIsI

1. Onpenenuts pa3Mepbl TPYHTOBOM MOAYIIKH MO JABYXITa)KHOE KapKacHOe 3/1a-
HUE JIETCKOTO caJia ¢ CeTKOM KOJIOHH 3x6 u 6x6 M pazMmepoM B 1utane 42x48 M. OyH1aMEHTHI
pasmepamu b = | = 1,8 m, umerot riryOuHy 3anoxenus 1 M, Harpy3ku Ha Hux 320 u 460 xH.
31aHe TMPOEKTUPYETCS Ha YYacTKe, CIIOKEHHOM IMPOCATOYHBIM JIECCOBHIHBIM CYTIHHKOM
MOITHOCTBIO 6,0 M, OTHOCALIMMCS K TPYHTOBBIM ycioBHsiM | Tuma mo npocanounoctu. Hike
3aJIeTaloT BOJIOHACHIIICHHBIE HEMPOCAI0YHbIE CYTJIMHKU. JIecCOBHIHBIE CYTTTMHKH HMEIOT

CIEAYIOLIME XapaKTEPUCTUKU: Py = 1,48%; w = 0,16; P;; = 100 klla.

2. Onpenenutb pasmepbl (¢GyHIaMEHTa B BBITPAaMOOBAaHHOM KOTJIOBAHE O]
Haun0oJiee Harpy>KEHHYIO KOJIOHHY MPOMBIIUIEHHOTO 3/1aHUs. 31aH1e BO3BOJUTCS HA Y4aCTKE,
CJI0’KEHHOM JIECCOBUIHBIMU CYTJIMHKAMU U CYIECSMHU, OTHOCSAIIUMHUCS K TPYHTOBBIM YCIIOBHU-
aM | Tuna no mpocanouHocTd. OCHOBHBIE (PU3UKO-MEXaHUYECKHUE XapaKTEPUCTUKHU MpHUBE/e-
HBI B Ta0JIMIIE.

['my6una cinost oT | pq, Pd p w Wy wp Py, &g ipu P, KIIA
IJJAHUPOBOYHON | T/M3
OTMCTKH 100 | 200 | 300

268 | 139 | 160 | 0,15 | 0,27 | 0,17 | 80 | 0,014 | 0,038 | 0,062

268 | 142 161|013 | 027 | 0,27 | 80 |0,012|0,028 | 0,042

2,7 | 145|165 | 0,14 | 0,27 | 0,17 | 115 | 0,007 | 0,02 | 0,035

268 | 145|168 | 0,16 | 0,27 | 0,27 | 110 | 0,006 | 0,013 | 0,028

QB |WN|F-

268 | 145]175| 02 | 026 | 0,2 | 140 | 0,006 | 0,014 | 0,017




['my6una ciost oT | pq, Pd p W wy, wp Py, &g ipu P, kITA
IJITAHUPOBOYHOM | T/M3

OTMETKHA 100 200 300

6 2,/ 158 181] 0,2 | 026 | 0,2 | 140 | 0,004 |0,012| 0,01

PacyerHple 3HaYeHUs MPOYHOCTHBIX W ACPOPMAIIMOHHBIX XaAPAKTEPUCTUK TPYHTOB,
VIUIOTHEHHBIX N0 Py = 1,75 B BOJOHACHIIIICHHOM COCTOSHUU TIO pE3yJIbTaTaM HUCIBITAHUN
COCTaBIIAIOT: yAenbHOe cuemienue C = 45 klla; ¢ = 26% E = 21 MIla. Monyns aedopma-
LIMM TPyHTa NPUPOJHOrO CIOKEHUS B BOJOHACHILIEHHOM cocTtosiHuu Eg,, = 8 MIla. Kom-
MIPECCUOHHBIA MOJTYJb nedopMmaliuu rpyHTa nojactuiatomniero cios E. = 3,5 MIla. Harpysku
OT KOJIOHHBI B YPOBHE Bepxa (yHIaMEHTa COCTAaBISIOT: BepTukanbHas F, = 500 kH, MomeHT
M’ = 190 xH/m, ropuszonranshas Fy = 15 kH. Otmerka Bepxa dhyHaamenta — Munyc 0,2 M,
rTyOMHA 3aJI0’KeHHS — He MeHee 1,2 M.

1 Tpebyertcs ompenenuTs BO3MOXHOCTh COXPAaHEHHS] BEYHOMEP3IBIX TPYHTOB IOA
3JaHUEM C XOJIOJIHBIM IMEPBBIM ATAXKOM MPHU CIEIYIOIINX UCXOAHBIX AaHHbIX. [Inomans 31a-
Hus F,=15*36 =540 m2; miuomanas HapYXHBIX CTEH HEOTAINIMBAaEMOro IEPBOrO 3Taxka
F; = 264 m2; oOmas miomnaab OKOH B HEOTAIUIMBAEMOM IepBoM 3Taxke F, = 40 m2; Tepmu-
Yyeckoe conpoTuBieHue noia Ry = 0,4 M2*u*rpan/kkan; TepMUYECKOE COMTPOTUBIICHHUE TIepe-
KPBITUS HaJ TEPBBIM dTaAXKOM R, = 2 M2*u*rpan /kkan; TepMUYECKOE CONPOTHUBICHHUE CTEH
XOJIOMHOTO dTaxka Ry = 0,7 M2*9y*rpan/kkair; TepMUYECKOE CONPOTHUBIICHWE OKOH R, = 0,4
M2*g*rpan/kka. CTEHBI XOJIOIHOTO 3Ta)ka M3 MUIAKOOJIOKOB C COMPOTHUBICHUEM BO3JIYyXO-
nponunanuio Rq, = 0,1 M2*u*MM Boa. CT.//Kr; cONPOTUBIIEHHE BO3YXOINPOHUIIAHUIO OKOH
Ry, = 1,5 m2*4*Mm Boa. cr/kr. Temmeparypa Bo3dayXa B OTaIllJIMBa€MOM BTOPOM OTakKe
t, =18° C. CpennenerHsas Temmeparypa HapyKHOro Bozayxa t,_,= 5°C; cpenHe3uMHSS
t.u = —21,9°C. Cpenne3sumusisa cKkopocTb BeTpa v,= 5,2 m/c. IIpoaomkuTenbHOCTh JieTa
T, = 2900 4, 3umbl T, = 5860 4. Temmneparypa rpynra Ha riiyoune 10 M BHe 3qaHus ty) ==—
11 °C. KodpHImeHTsI TeIONnpOBOIHOCTH IPYHTA CIIOSI CE30HHOTO OTTamBaHms: A, =1,15
kkai/(m*u*rpan); A, = 1,42 kxan/(M*u*rpan); Ternora TasHHS TpyHTa 3TOrO ciosi q =24
000 kxan/m3. KoapuuueHTs! TeIONpoBOAHOCTH U TEIUIOEMKOCTH BEYHOMEP3JIOTO IPYyHTa:
Am=1,56 kxan/(m*ua*rpan); C,, =400 kxan/(M3*rpan).

2 TpebyeTcs onpenennuTb MaKCUMalbHbIE TTyOMHBI OTTaUBaHUS TPYHTA IO Cepeau-
HOW M KpaeM 3J1aHHsl U BBISIBUTh BO3MOXKHOCTb MCIOJIb30BAHUS TPYHTA B KAUE€CTBE OCHOBAHUS
B BEYHOMEP3JIOM COCTOSIHUU 0€3 MPUMEHEHHS CHEIHATbHBIX OXJIAXKIAIONINX YCTPOWCTB TpU
CJICAYIOIIMX UCXOJHBIX AaHHBIX. Pa3mepsl 31anus B iane: B = 8 M, L = 24 M. Tepmuueckoe
compoTuBieHue nona Ry =1 m2*u*rpan/kkan, Temneparypa Bo3iyxa BHyTpH 3AaHus t, = 18
°C. Temneparypa BeuHOMEP3JI0T0 TpyHTa Ha TIyouHe 10 M 3a mpenenamu 3aanus 4,6 °C. Ko-
3 GUIMEHTH TEIUIONPOBOAHOCTH BEUHOMEP3JIOTO TPYHTA B TAJIOM M MEP3JIOM COCTOSTHHSIX:
A == 1,1 kxan/(m*a*rpan), 4,,, = 1,4 kkan/(M * 4 * rpajn).

KommuiekT TUIIOBBIX 3a1aHUil 1J1s1 pacyeTHO-Tpadguuyeckoii padoThl
3aganue 1

[TocTpoliTe MHKEHEPHO-TEOJIOTUYECKUI pa3pe3 U OLIEHUTE Pe3yNbTaThl MHKEHEPHO-
re0JIOTMYECKUX, HHKEHEPHO-TEOAC3NYECKUX U MHKEHEPHO-TUAPOMETEOPOIOTUYECKUX HU3bIC-
KaHUHA Ha CTpouTeNbHOM miomasake. ChenaiTe BBIBOABI O BO3MOXKHOCTH HCIIOIb30BaHUS
KaX/I0r0 TPYHTOBOI'O TIACTa B KAUYECTBE €CTECTBEHHOI'O OCHOBAHMUS /ISl (PYH/IaMEHTOB IO €ro
MPOYHOCTHBIM, 1e(hOPMAIIMOHHBIM U JPYTUM CBOMCTBaM (CM. pUCYHOK K 3ajaHuio 1 u Tabnu-




Iy pe3yJbTaTOB ONpeeiacHusT GU3NISCKUX XapaKTEPUCTUK TPYHTA).
3aganue 2

PaccuuTaiite Harpy3ku Ha (yHIaMEHT B 3aJJaHHOM CE€YEHUHU B YPOBHE €ro odpesa,
IIPOMU3BOJS PacdeThl BPYYHYIO U C MCIOJIB30BAHUEM aBTOMATU3UPOBAHHOM CHUCTEMBI IIPOCK-
TUPOBAHHUS.

Kunoit kpynmHOOIOUHBIA AEBITUITAXKHBIA JOM 3alPOCKTUPOBAH C HECYIIMMH TONEPEUYHBIMU
CTeHAMH 13 GETOHHBIX GJIOKOB TONIIMHON 38 CM H y/IeTbHBIM BecoM ¥ = 24 kH/M.



Ili1aH cTPOUTENbHOM IIOIAAKHU

93 60
N
CKB 3 .
93 10 93 70 s

1
98,00 98 25 98,50 98,75 99,00

CrpowuTtenbHas ruioniagaka Ne 1

CkBaknnHa Ne | CkBaxkuHa Ne 2 CkBaknHa Ne 3
Aocomroraas ormerka 98,70 AobcomrorHas otMeTka 98,60 Aobcomornas otMeTka 98,10
2 3 4 |5 6 1 2 3 4 |5 6 1 2 3 4 |5 6
98,35 | 0,35 | 0,35 UepHozem 98,25 | 0,35 | 0,35 YepHozem 97,70 | 04 |04 YepHozem
97,29 11 (075 CyTIuHOK ¢ 9760 | 1,0 | 0,65 CyTnuHOK ¢ 97,1 1,0 | 0,6 CyrauHOK ¢
// YepHO3EMOM YepHO3EMOM YepHO3EMOM
93,20 | 5,5 CyrnuHok 98,40 | 5,2 | 4,2 CyrnuHOoK 93,1 50 | 4,0 CyrauHoK
KeNTO-OyphIi KeNTO-OyphIii KeNTO-OyphIi
92,70 | 6,0 I'muna xenro- 9260 | 6,0 | 2,8 I'muna xenro- 92,5 56 |25 I'muna xxenro-
Oypas Oypas Oypas
90,60 | 8,1 ITB 90,60 | 8,0 ITB 90,80 7,5 ITB
86,20 | 12,5 CyrnuHok 86,30 | 12,3 | 4,3 CyrnuHOoK 86,10 | 12,0 | 4,5 CyrauHoK
KeNTO-OyphIi KeNTO-OyphIi KeNTO-OyphIi
83,70 | 15,0 I'muua xopwd- 83,60 | 15,0 | 2,7 I'muua xopny- 83,1 | 15,0 | 3,0 I'muna xopwd-
HeBast HeBast HeBast

PI/ICYHOK - McxoaHble JaHHBIE K 3aJaHUIO 1




Tabnuna - Pe3ynbrarel onpenenenus pU3NUYeCKUX XapaKTePUCTUK IPyHTa

5 ['panynomerpuyeckuii coctaB rpyHTa, % 2 S A = . Koaddunu-
o 5 S =5 | 5 o =] g CHT C)KMMa-
- . S|z o | 8 = 53 | 2 eMOCTH
o = Z | B
S1E128 . |z |z |z |z |z |¢8 SR B EL| BB &
& g 59 = = = = = = — = =R 5 3 ) <a 2 . — O
o © ") — ¥e) = = a < . Q = m Tor
Sl3leE 2 |2 |& |2 |8 |2 |2 |2 Ee |5 d | 8R| 28 | 0| 8
N - s - = . -
i sl89q |2 |2 |7 | |T /L |2 |85 |8 |5% | 28|2E
o) > = 3 S =} 7o) N — X Vv S O S n = T 2 a = =
TS| g8 o = S |o | o > £ 2| Z2 |5 e s a | =
=g > =T 85|28 |8 |XF|%
Q & g8 > =
1|1 20 0 0 0,5 0,5 8,0 | 140 | 25,0 | 42,0 0,3 0,18 0,23 19,3 27,0 | 2*10-6
2 | 11|46 0 0 0,2 0,6 72 | 17,0 | 25,0 | 420 | 0,31 0,18 0,24 19,3 27,1 | 5*10-6
312170 0 0 1,0 1,0 3,0 | 20,0 | 20,0 | 43,0 | 0,53 0,30 0,36 18,8 27,4 | 3*10-8
412 110] O 0 05|05 | 70 | 280|180 380 | 029 | 019 | 0,27 | 19,8 | 27,1 | 5*%10-7
5|13 |140] O 0 1,0 | 20 | 20 | 20,0 | 220 | 380 | 0,44 | 0,24 | 0,27 | 20,0 | 27,4 | 6*10-8
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Beicora staxa 2,8 M. Mexy3aTaXXHOE MEPEKPBITHE BBHIOJIHEHO U3 KPYIHOPA3MEPHOTO
JKeJIe300€TOHHOT'O HACTHIIA ¢ KpYTJibIMU ImycToTamu. Bec 1 M2 Hactuna 2,8 kH. MexkoMHaTHbBIE
NEPEropoiki COOpPHBIE TUIICOOETOHHBIE TOJIIMHOW 8 CM, MEKKBAPTUPHBIE — T'MIICOOETOHHBIE
ToMmUHON 16 cM. BanmkoHBI U3 COOPHBIX JKENEe300€TOHHBIX TUTHT, 3aKJIabIBAEMBIX TTPH MOHTAXKE
0JI0KOB, 3aIIPOEKTUPOBAHBI, HAUMHAS C TPEThEro Taxka. Bec OankonHoM mummTe! 9,2 kH.

YucTele MONBI B KWIBIX KOMHATax — MApKETHbIC, B KyXHAX — M3 JHHOJIeyma. Kposis
IUIOCKasi C BHYTPEHHHM BOJOCTOKOM M3 5K€JI€300€TOHHBIX COOPHBIX IUIUT HACTUIIA MO CTPONMIIb-
HbIM Oankam. Yepaak moaynpoxoaHoi BeicoToit 1,6 M. Bec crponunbhoil Oanku 9,2 xkH, Bec 1
M KpOBEJIbHOTo kene3o0eTonHoro Hactuna 1,52 kH. Ha kpoBenpHBIE MIIMTHI HAaKJIEUBAECTCS
TPEXCIIOMHBIX THIPOU3OJIALMOHHBIN KOBED, Becl Ve koroporo paseH 0,01 xH. B neBoii yactu
3/1aHUs MEXy ocsiMU | - 4 pacronoxeH noasail.

KomcoMonbck-Ha-Amype
2022
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3aganue 3

Onpenenure riayouHy 3a0KeHus GyHIaMEHTa MEJIKOTO 3aJI05KEeHHUS, pa3Mephbl MOJOUIBBI

dyHaaMeHTa, CKOHCTpyHpYyHTe (DyHIAMEHT 3[aHUS B 33JaHHOM CEUCHHH, IMPOU3BOJS PACUETHI
BPYYHYIO U C UCIIOJIb30BaHUEM ABTOMAaTU3UPOBAHHON CUCTEMBI IIPOEKTUPOBAHUS.

3aganue 4

OHpeI{GJ’II/ITC KOHCUYHYIO OCaIKy (bYHI[aMeHTa B 3aJaHHOM C€UYCHHH METOA0M ITOCJIOMHOTO

CyMMUPOBaHHUs, IIPOU3BOJS PACUETHI BPYUYHYIO U C MCIIOJb30BaHUEM aBTOMAaTU3UPOBAHHOW CH-
CTEMBbI IPOEKTUPOBAHUA.

3aganue 5

PaccunTaiiTe 1 CKOHCTPYHUpYHTE CBalHBIN (YHIAMEHT IO HECYIIEH CIIOCOOHOCTH OCHO-

BaHUs B 3aJIaHHOM CCUYCHHU, ITPOU3BOAA PACUCTLI BPYUHYIO U C UCITIOJIb3OBAHUEM aBTOMATU3HUPO-
BaHHOM CUCTEMBI IIPOCKTUPOBAHUA.

agrwbdE

S

Tumnosble BONPOCHI /IJIsl 321U THI KOHTPOJILHOM padoThl (codeceq0BaHMsl)

[Iepeuncnure OCHOBHBIE STAlbl IPOSKTUPOBAHMSI OCHOBAHUI U (yHIAMEHTOB
[Tepeunciure BUIBI HATPY30K, GOPMHUPYIOIIMX OCHOBHOE COYETAHUE HATPY30K

[To xakuM KIaccU(PUKAUOHHBIM MPU3HAKAM aHATU3UPYIOTCS HECBSA3AHHBIE TPYHTHI?

[To kakuM KIacCH(PUKAITMOHHBIM TIPU3HAKAM aHATU3UPYIOTCS CBSI3aHHBIC TPYHTHI?

Uto Ha3bIBAETCS paCYETHHIM COMPOTUBIEHUEM TpyHTa? [IJIs 4ero ncnonb3yeTcs 3TOT ma-
pametp?

[Tpousoiizer nu paspylieHre OCHOBAHMS, €CITU PACUETHOE JAaBJICHUE MPEBBICUT pacueT-
HOE COINPOTHUBJICHUE TPyHTA?

Kakwue rpynmsl (hakTopoB BIUSIOT HA BEIOOP TITyOWHBI 3aJ100keHUS (DYH/IaMEHTOB?

Urto Ha3wIBaeTCs ocankoit pyHmamenrta?

Kakoii Buj 1aBneHust Ha TPYHT OCHOBAHHS BBI3BIBAET €r0 OCAAKY?

. Kak paboraer Bucsiuas cBas?

. Kak onpenenuts rinyOuHy morpy>keHus CBau B TPYHT?

. Kak ompenenuts KommaecTBo cBaii B Kycre?

. JlaiiTe onpeneneHue MOHATHUS «yCIOBHBIN QyHIaAMEHT»?

. Kak Bnusier Hamm4re rpyHTOBBIX BOJI HA KOHEUHYIO 0caliKy pyHmamenTta?
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IIpunoxenne 2

Jlucr perucrpaunu usmenenunid k PIIJ{

Neri/it

Homep nportokomna 3aceqanust
Kadenpsel, 1ata yTBEpKACHUS
U3MEHCHUS

KommuectBo CTpaHull
N3MCHCHUA

[Tonnuce aBTopa PITJ]




