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1. lesiu 0OCBOEHUSA TUCHUTIUHBI

Llenbto ocBoeHus nuCHUIUIMHBI «OCHOBaHUSA U (QYHIAMEHTBI» SBJsETCS (HOpPMHUPOBAHHE Y
CTYJEHTOB MPOPECCHOHATBHBIX KOMIIETCHIIUN U HABBIKOB B 00JIACTH MPOCKTHPOBAHUS U YCTPOUCT-
Ba €CTECTBEHHBIX M UCKYCCTBEHHBIX OCHOBAaHUHN U (PYHIAMEHTOB C YUETOM CIEeUU(UKH TPYHTOBBIX
OCHOBAHMH.

B npouecce u3yueHus: AUCUUIUIMHBI PELIAIOTCS CIEAYIONUE 3a0a4u:

- HAYYUTHh OOIIMM MPHUHIMIIAM MPOSKTUPOBaHMs (PYHIAMEHTOB KaK ONOp KapKacoB 3MaHUI
Y COOPYKEHMIA;

- Hay4HTh OLICHHBATh MHKCHEPHO-TCOJOTUUECKHUE YCIOBUS MJIOIIAIOK CTPOUTEIHCTBA;

- HAYYUTh NPOEKTUPOBAHUIO PANIUYHBIX KOHCTPYKIUI PYHIAMEHTOB;

- 03HAKOMHTH C METOJaMU 00CJIeIOBAaHUSI OCHOBAHUN U ()YHIAMEHTOB aBapUUHBIX U PEKOH-
CTPYUPYEMBIX 3[aHH, ClIOcOOaMH YCHIIEHUS OCHOBAHUH.

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbl MOATOTOBKH CIie-
HUaJIncTa

Hucnunnuna «OcHoBanus u (yHaamentsl» BxoauT B 6ok b1.B.10 (b1.B — BapuatuBHas
4acTh) U ABJSICTCS OCHOBOITOJIATAIOIICH YacThIO MPO(ECCHOHAIBHOM TOITOTOBKU CICIIHATUCTOB.

JucnuruimHa 6azupyercst Ha qucnuiuinHe «VHXeHepHoe o0ecrieueHrue CTPOUTENLCTBA (Teo-
JIe3Usl, TEOJIOTHS)», «MexXxaHUKe TPYHTOB», W MPHUBJICKACT 3HAHUS M3 CMEKHBIX JUCHUILIHH «Co-
IIPOTUBJICHHE MaTepuaoBy, «CTpOUTEIbHAS MEXaHHKay», «TeXHOJIOrMYeCKHe MPOIECChl B CTPOM-
TEILCTBEY.

3HaHWsSI YMEHUS, HABBIKH, IMOJTYYCHHBIC TIPU M3YUYCHHUH JTaHHOW IUCIUIUIMHBI OyaIyT HEoOXo-
JMMBI JUTSI U3YYEHUS TUCIMILTHHBI «[IpOeKTHAs IEATEIIbHOCThY, a TAaKXKE JUIS MOJTOTOBKH K TOCY-

JIapCTBEHHOM UTOroBO# arTectanueit u 3amute BKP.

3 Komnerennumu ody4awmerocsi, popmMupyembie B pe3yJibTaTe OCBOCHUSI JIMCHHUILIHHBI
(Mmonmy.Jist)

B pesynbrate ocBoeHMs qUCUUIUIMHBI «OCHOBaHMS M (YyHIaMEHTHI» O0y4arolUunics T0JIKEeH
001aaTh CIEAYIONMMHA KOMITETCHITHSIMU:
CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHINH
IIK-2: B1ageHHeM MeTOJaMHU NMPOBeJeHUs] MHKEHEPHbIX M3bICKAHUI, TEXHOJIOTHEeH NMpoeK-
THPOBAHUS JeTajlell 1 KOHCTPYKIUA B COOTBETCTBHH € TEXHHYECKHM 3aJaHUEM € MCIOJIb-
30BaHMeM YHMBEPCAJIbHBIX M CIIEHAJTHM3UPOBAHHBIX MPOrPAMMHO-BbIYHCIUTEIBHBIX KOM-
MJIEKCOB H CHCTEM aBTOMATH3HPOBAHHBIX MPOEKTHPOBAHUS

3HaThb — OCHOBHBIC ITOJIOKCHHA aBTOMATHU3UPOBAHHOT'O IMPOCKTUPOBAHHA OCHOBaHHI
(I)YH,Z[&MCHTOB Ha CHCLII/I(I)I/I‘-ICCKI/IX I'pyHTax U HUCKYCCTBCHHBIX OCHOBAHUAX C
HCIIOJIB30BAHUEM JIMOCH3MOHHBIX YHHUBCPCAJIBHBIX W CHCHHAIHN3WUPOBAHHBIX
MMPOrpaMMHO-BbIYUCIIUTCIIbHBIX KOMITJICKCOB.

Ymets — MHCINOJb30BaThb YHHUBEPCAIbHBIE W CHEHUAIU3HPOBAHHBIE IPOTrPAMMHO-
BBIUMCIIUTENbHBIE KOMIUIEKCH U TpaduyecKue MakeThl MporpaMM AJis MpoeK-
TUPOBaHMs KOHCTPYKIMH (yHIaMEHTOB U pacyeTOB OCHOBAaHHMM Ha crierudu-
YECKUX IPYHTaX U MCKYCCTBEHHBIX OCHOBAHMUSIX.

Bnagers — METOJIaMU INIPOBEJIEHUS U aHAJIN3a PE3YJIbTAaTOB MH)KEHEPHO-TEOJIOTHYECKUX
W3BICKAaHUH TPYHTOB, 00JIAAIOMIUX CHEU(DUIESCKIMHU CBOMCTBAMH M UCKYCCT-
BEHHBIX OCHOBAaHUI C HUCIIOJIb30BAHUEM JIMIIEH3MOHHBIX CIENMATN3UPOBAHHBIX
IPOTPAMMHO-BBIUHCIIUTEIIBHBIX CPE/ICTB.

IIK-3. ¢cnoco0HOCTHI0 MPOBOAUTH NPEABAPUTEIBLHOE TEXHHKO-IKOHOMHUYECKOe 000CHOBaHHE

NPOEKTHBIX PelleHuii, pa3padaTbIBaTh NPOCKTHYIO M Pa004yl0 TeXHUYECKYI0 JOKYMEHTA-




CTpyKTypHBII
3JEMEHT
KOMITIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

I, O(I)OPM.]IHTL 3aKOHYCHHBIC ITPOCKTHO-KOHCTPYKTOPCKUE paGOTLI, KOHTPOJIUPOBATH
COOTBETCTBHC paSPaﬁaTbIBaeMle IMMPOCKTOB U TeXHHU4YeCKOii AOKYMEHTAIUU 3aIaHUI0,
CTaHaapTaM, TCXHUYCCKHUM YCJI0OBUSAM U IPYIT'UM HOPMATUBHBIM JOKYMEHTaAM

3HaTh

— OCHOBHBIC PACUYETHBIC MOJICIIM U METOJIbI, 00JIaCTH WX TIPUMEHEHUS MPH pac-
gyerax (yHJAMEHTOB Ha €CTECTBEHHBIX OCHOBAHUSX, CBAHBIX (DYHIAMEHTOB H
(GyHIaMEHTOB TUIYOOKOTO 3aJI0’KeHHUs, PYyHITaMEHTOB Ha CIEIU(PUICCKUX TPYH-
TaxX M HAa UICKYCCTBCHHBIX OCHOBAHUSIX.

YMmern

— BBINOJIHATH PacueThl OCHOBAHUI 110 HECYIIEH CIIOCOOHOCTU B XOJ€ MPOEKTH-
poBaHuUs (YHAAMEHTOB HA €CTECTBEHHOM OCHOBAaHUH, CBalHBIX (yHIAMEHTOB
u (QyHIaMEHTOB TIIyOOKOTO 3aloKeHUs, (PYHIAMEHTOB Ha CHEIH(PHUSCKUX
IPYHTaX U Ha UCKYCCTBEHHBIX OCHOBAHMSIX C HCIIOJIb30BAHUEM COOTBETCTBYIO-
IIMX PACYETHBIX MOJIEJIEH U METOIOB.

Bnaners

— HABBIKAMU PACYETOB OCHOBAHMI MO AeQopMalysIM B XOZ€ MPOSKTUPOBAHUS
(GyHIaMEHTOB Ha €CTCCTBCHHOM OCHOBAaHHH, CBaiHBIX (hyHIaMeHTOB U (pyHma-
MEHTOB TJIyOOKOTO 3aJI0KeHUs, (PYH/IaMEHTOB Ha CelU(PHUECKUX TpyHTaxX U
Ha MCKYCCTBEHHBIX OCHOBAaHMSX C HCIOJIb30BAHHUEM COOTBETCTBYIOIIMX pac-
YETHBIX MOJIEJIEN U METO/IOB.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI
OO01mas TpyI0eMKOCTh TUCIUTUTHHBI COCTAaBISIET 6 3a4eTHRIX eqUHUIIBI 216 akal. 9acoB, B TOM YHCIIE:
— KOHTakTHas padota — 133,8 akaz. yaca:

—aynutopHas — 127 akan. vaca;

—BHeayauTopHas — 6,8 akas. Jaca;
— camMocTosTenbpHas padora — 46,5 akan. gaca;
— TMOJrOTOBKA K 3K3aMeHy — 35,7 akaj. yaca.

AyauTopHas
KOHTaKTHasi paboTa

@dopMa TEeKyLEero KOHTPOJIs

1
8% =
< o
S 8 =
£ | (B akax. yacax) z 5 . = 5
Paznen/ rema 3 = Bun camocrositensHoit yCIIeBaeMOCTH U 2] T E
JUCLIUIIAHBI 3 Cowl| 5w =g paboThI IIPOMEXKYTOUHOM arrecTa- 23 E
@) E S = S © m 5071 ° 3 =
= | aE| EE 58 0 =3
2| 8 3| 5 E S X2
218 2| 35 i S
8 °| s =
= = o B o < @ N4
O O
Paznen 1. IlpenenbHble COCTOSIHUS OC-
HOBAHUU U COOPYKECHHM.
1.1. Bunel nedopmanuii 37aHui npu 7 4 4/11 2 CamocrosrenpHoe  u3ydenue|Order mo mpaktuyeckoid |[7K-2 — 3
ocaakax ¢pyHnamenTos. [lonarue o npe- y4eOHOIl TUTeparyphl. pabore. IIK-3 -3
JeNbHBIX ocasikax (yHnaMmeHToB. [Ipu- [ToaroroBka K JeKUMOHHBIM M|OTYET MO CaMOCTOSITEINb-
YHHBI HEPAaBHOMEPHBIX OCaJIOK QyHAa- IIPAKTUYECKUM 3aHATHAM HOH pabore.
MeHTOB. OnpenieseHe Harpy30K Ipu VYeTHBI onpoc
pacyere OCHOBAHUM.
1.2. THXeHEepHO-TEOJIOTUICCKUE H3bI- 7 4 4/11 2,1 |CamocrositennbHOe  m3ydeHue|OTdeT 1o mpakTudeckou |[TK-2 — 3
CKaHHs Ha IUIOIIAKaX CTPOUTEILCTBA. y4eOHOIl TUTEepaTyphl. pabore. IIK-3 -3
Hasnauenue riyOuHs! 3amoxxeHust QyH- [ToaroroBka K JeKUMOHHBIM M|OTYET MO CaMOCTOSITEINb-
naMeHToB. BapuanTsl ycrpoiicTa ¢yH- MIPaKTUYECKUM 3aHATHIM HOH pabore.
naMeHToB. I [poekTupoBaHue OCHOBaHUI VYeTHbII onpoc
10 NIPEAEITBHBIM COCTOSIHUSIM.
HToro mo pazneny 7 8 821 4,1
Paznen 2. dyHnaMeHThl HAa €CTECTBEH-
HOM OCHOBAaHMH.
2.1. Pacuer neHTOUYHBIX (yHAAMEHTOB| / 5 5/11 3 CamocrositennbHOe  u3ydeHue|Order mo mpaktuyeckou |[IK-2 — 3




AynutopHas
KOHTaKTHas paboTta
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nox crensl. OmnpeneneHne pa3MepoB OT- yueOHOU TUTEepaTyphl. pabore. IIK-3 -3
nenbHBIX  (pyHmamenToB. OmnpenerneHue [ToaroroBka K JeKIUOHHBIM H|OTYET MO CaMOCTOSITEIIb-
pa3MepoB pyHIAMEHTOB MPU HATUYHUU B MPAKTHYECKUM 3aHSITUAM HOI1 paboTe.
OCHOBaHUHU €Jab0ro MOJCTUIIAIONIETO YcrHbli onpoc
CIIOSl.
2.2. OcHOBHBIC TIONIOKEHUSI pacyera| / 5 5/21 10 |CamocrosrenbHoe u3ydeHue|OTyer 1O mpakTudeckoi|[IK-2 — 3
ruOkux QyHIamMeHToB. Pacuer ocHOBa- y4eOHOM JTUTEePaATYPHI. pabore. IIK-3 -3
HUH 10 NpeAenbHbIM cocTOSTHUSAM. KoH- [ToaroroBka K JNeKIMOHHBIM M|OTYET MO CaMOCTOSITEINb-
CTpyHpOBaHUE PYHIAMEHTOB. MPAKTUICCKUM 3aHATHIM HOW paboTe.
YCTHBIN onpoc
HToro mo pazueny 7 |10 10/31 10
Paznen 3. ®yHngamMeHTHl Ha HCKYCCTBEH-
HBIX OCHOBAHUSIX.
3.1. O6mme cBenenus. KoHCTpykTuB-| 7 4 4/11 5 CamocrtosTenpbHOoe  u3ydeHue|OTder TO mpakTHueckol [[TK-2 —3
HbIE METOJIbl YIy4IlIeHUsI paboThl TPyH- y4eOHO! JTUTEpaTypBhl. pabore. IIK-3 -3
TOB. [ToaroroBka K NEeKIUOHHBIM M|OTYET MO CaMOCTOSITENb-
MIPAKTUICCKUM 3aHATHSIM HOW paboTe.
Y CTHBIN Onpoc
3.2. MexaHn4eckoe YIJIOTHEHHWE TPyH-| 7 4 4121 5 CamocrosrenpHoe  m3ydeHue|Order mo mpakTuyeckoi |[TK-2 — 3
TOB OCHOBaHMI1. 3aKpeTieHue TPYHTOB. y4eOHOU TUTEepaTyphl. pabore. IIK-3 -3
[ToarotoBka K JEKUMOHHBIM M|OTYET MO CaMOCTOSTENb-
MPAKTUYECKUM 3aHATHIM HOI paboTe.
Y cTHBIN onpoc
Hroro no pasneny 7 8 8/31 10
Paznen 4 dyngameHThl TIyOOKOTO 3a- \




AynutopHas
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JIOXKEHHUS.
4.1. O6mue cenenns. Knaccudukanus| 7 10 10/31 6 CamocrtosTenbHoe u3ydyeHue|OTyer moO mpakTHueckou [[IK-2 —3
cBail. Pacuer cBaitHBIX PyHIaMECHTOB. y4eOHOM JTUTEePaTyPHI. pabore. IIK-3 -3
[TonroroBka K JeKIUOHHBIM U|OTYET IO CaMOCTOSTENb-
NPaKTUYECKUM 3aHSATHIM HOU pabore.
YcrHbIl onpoc
Hroro no pazneny 7 |10 10/31 10
Paznen 5. ®ynnaMeHThI B 0COOBIX YCIIO-
BUSIX.
5.1.  OcoOeHHOCTH MNpPOEKTUpOBaHUs| 8 6 9/31 3 CamocrosarenbHoe  u3ydeHue|Otder mno mnpaktuyeckoi |[7K-2 — 3y
(GyHIaMEHTOB Ha D3JIOBHAJIBHBIX TPYH- y4eOHO! JTUTEpaTypBhl. pabore. ITK-3 — 3y
Tax. (DHU3MKO-MEXaHUYECKHUE CBOWCTBA [MonroroBka K JeKIUOHHBIM U|OTYET TO CaMOCTOSITENb-
JMIOBUANBHBIX TPYHTOB. OCOOEHHOCTH MIPAKTUYECKUM 3aHATHIM HOM paboTe.
IPOEKTHPOBaHUSA  (YHIaMEHTOB  Ha YcTHbIi onpoc
JIIIOBHAIIBHBIX TPYHTAX.
Hroro nmo pasnery 8 6 9/31 3
Paznen 6. CrpourtenscTBO Ha mpoca-
JIOYHBIX TPYHTAaX.
6.1. CBoiicTBa MpOCaJ0YHBIX TPYHTOB.| 8 6 9/41 3 CamocrosarenbHoe  u3ydeHue|Otder mo mpaktuyeckoid |[7K-2 — 3y
PacueTr ocHOBaHUMI, CIOKEHHBIX MpOCa- y4eOHOM JTUTEPaTyPHI. pabore. IIK-3 — 3y
JOYHBIMH TpyHTamMu. OCHOBHBIE CIIOCO- [MonroroBka K JeKIUOHHBIM U|OTYET TO CaMOCTOSITENb-
Obl ycTpoiicTBa ()yHIaMEHTOB B YCIO- MPAKTUYECKUM 3aHATHSIM HOI1 pabore.
BUSIX ITPOCA/IOYHBIX TPYHTOB. YcTHBIHM onpoc
Hroro no pasneny 8 6 8/4N 3
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Paznen 7. CtpouTensCcTBO Ha 3aKapcTo-
BaHHBIX TEPPUTOPHUSIX
7.1. TlonsiTme O Kapcre, BHIBI KapcTo-| 8 6 8/411 3 CamocrositennbHOEe  u3ydeHue|OTder 1o TpakTHdeckou [[1K-2 — 3y8
nposineHuii. OOHapyKeHHuEe KapCTOBBIX y4eOHOU TUTEepaTyphl. pabore. 1IK-3 — 3y6
nosiocteid. OlleHKa KapCTOBOM ONAacHO- [loaroroBka K JeKUMOHHBIM M|OTYET MO CaMOCTOSITEJNb-
cTi. MHUKpOpallOHUPOBAaHUE 3aKapCTO- HPaKTHYECKUM 3aHATUSIM HOH pabore.
BaHHBIX Teppuropuil. KoHCTpyKkTHBHAs VYeTHBII onpoc
3aIuTa 3TaHUH.
Hroro no pazneny 8 6 8/41 3
Paznen 8. Ycunenue ocHoBanuii u QpyH-
JTAMEHTOB
8.1. Ilpuunnsl ycunenus: GyHaaMeHTOB. | 8 4 8/411 3,4 |CamocrostrenbHoe m3ydeHue|Otuer mo mnpakTuueckoii|/[IK-2 — 3ys
Crioco6b! yeunenust pyH/1aMEeHTOB. y4eOHOIl TUTeparyphl. pabore. IIK-3 - 3y8
3akperuieHrne OCHOBAHHIA. [MonroroBka K JNeKMHOHHBIM U|OTYET TIO CaMOCTOSITEIb-
NPaKTUYECKUM 3aHATHIM HOM pabore.
Y CTHBIN onpoc
Hroro no pazaeny 8 4 8/41 34
Kypcosas pabota Ha Temy: 3ammra KypcoBOro npoeKTa
[TpoexTrpoBanue (QyHAAMEHTOB TMIPO-
MBIIIJICHHBIX 3JaHUH.
Hroro 3a cemecTp 8 | 58 69/26M| 46,5 IK3aMeH
HNToro no guCUMILINHE 58 69/26M| 46,5




5. O6pa3oBaTtenbHbIe M HHPOPMALMOHHbIC TEXHOJIOTHH

Peanuszanusi KOMIIETEHTHOCTHOTO IMOJAXOJa IMPEAyCMaTpUBAET MCIONb30BAaHHE B Y4eOHOM
MPOIIECCE aKTUBHBIX H HMHTEPAKTUBHBIX (DOPM MPOBEACHUS 3aHSATUI B COUETAaHUU C BHEAYIUTOPHOMN
paboToii ¢ 11e51bi0 POPMUPOBAHUS U PA3BUTUA MTPO(EeCcCHOHATBHBIX HABBIKOB 00YYarOIINXCS.

[Tpu oOydeHun cTyneHTOB AucHuiuinHe «OcHOBaHUS W (DYHIAMEHTBI» UCHOIB3YIOTCS Clie-
Iyrolre o0pa3oBaTeabHbIe TEXHOJIOTHH:

1. TpagunuoHHbIe 00pa3oBaTeJbHbIE TEXHOJIOIMN OPUCHTHPYIOTCS Ha OpraHU3aIUIo 00-
pa3oBaTeNbHOTO MpoIlecca, MPEINoIaraloilyo MpsSAMYyI0 TPAHCIALMIO 3HAHUI OT IpernoaaBarens K
CTYJECHTY.

@opMbl Y4eOHBIX 3aHSATUH C KCIOJIb30BAHUEM TPAJAULMOHHBIX TEXHOJIOTUN: MHPOPMAIMOH-
Has JIGKIUS U MPAKTUYECKOE 3aHITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M HABBIKOB
0 MPEATI0KEHHOMY aJITOPUTMY.

2. TexH0JIOTHH MPOOJIEMHOro 00y4eHHs1 — OpraHu3aIys 00pa3oBaTEIBLHOIO Mporecca, Ko-
TOpasi MPEANoiIaracT NOCTaHOBKY MPOOIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOJIIEMHBIX CUTYa-
WN U1l CTUMYJTUPOBAHUS aKTUBHOW MMO3HABATEILHOU JIEATEILHOCTH CTYIACHTOB.

@opMbl Y4eOHBIX 3aHSATHI C HCMHOJIB30BAaHUEM TEXHOJIOTUN MPOOJIEMHOro OOY4YeHHS: MHpOo-
OyieMHas JIGKIUS , TPAKTUYECKOE 3aHATHE B (JOpPME MPAKTUKYMA.

3. UHTepaKkTHBHbIE TEXHOJOIMU — OpraHu3alys o0pa30BaTEIBLHOrO Mpollecca, KOTopas
MpEANnoaracT akTUBHOE M HEJIMHEHHOE B3aMMOJIEHCTBHE BCEX YYAaCTHHUKOB, JOCTHXKEHHE Ha ITOU
OCHOBE JINYHOCTHO 3HAYMMOTO JJIsi HUX 00pa30BaTEIbHOTO pe3yibTara.

[Tpumensiembl GOpMBI YIEOHBIX 3aHSATHI C UCIIOJIb30BAHUEM CIICIIHATN3NPOBAHHBIX HHTEPAK-
TUBHBIX TEXHOJIOTHI: JIEKIIUS «OOpaTHOM CBA3M» — JIeKIUsI-0ece1a, JISKIHsI-TUCKYCCHSL.

4. UudopManiuoOHHO-KOMMYHHKALIMOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJOTHM — OpraHu3a-
1usi 00pa3oBaTEeNBHOrO MPOIIecca, OCHOBaHHAs HA MPUMEHEHUU CHEIUAN3HUPOBAHHBIX MPOTrpaMM-
HBIX CpeJl M TEXHUYECKUX CPEICTB paboThl ¢ MH(MOpMAITHEH.

®opMbl Y4eOHBIX 3aHATHI C UCTIOIB30BaHNEM WH(OPMAIMOHHO-KOMMYHHKAITHOHHBIX TEXHO-
JIOTUM: JICKIUS-BU3yaATTU3AIUS — U3JI0KEHUE COJEP>KaHUsI COTIPOBOXKIACTCS TPE3EHTALIUECH; TIPAKTH-
Yyeckoe 3aHATHe B (hopMe Mpe3eHTAIIHH.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YarommXxcst

CamocrosTenbHas paboTa BKIOYaeT B ce0s MOATOTOBKY K 3aHATUAM: MTOMCK U U3YYEHHE JIU-
TepaTypbl, cOOp U aHAIU3 WIIIOCTPATUBHOIO MaTepHuala, MoAroToBKa K yCTHOMY ONpPOCY Ha Mpak-
THUKE, BBITIOJHEHUE pacueTHO-TpapuuecKux padorT.

Boinonnenue pacueToB MHXXEHEPHBIMU METO/IaMU PEKOMEHAYETCs BBINOJIHATE Ha DBM c uc-
noJib30BaHueM rporpamMmbl Microsoft Excel.

Jnist myqiieit opraHu3aluy BpEMEHU NPH U3YYeHUH AMCUUIUIMHBI « OCHOBAaHUS U (yHAaMEH-
ThI» CTYIEHTY PEKOMEHIYETCs 3aHMMAaThCsl CaMOCTOSITENIbHON paboTON Mocie Ka)JI0To JEKIMOH-
HOT'O U MTPaKTUYECKOI0 3aHSATHS B TEYEHHE BCETO CEMECTPA.

AynuropHas caMoCTOsATeIbHas padoTa CTY/AEHTOB MPEANOIaraeT peueHre NpPakKTUYECKuX 3a-
Jlad Ha IPaKTHUYECKUX 3aHATHIX.

AIIP Nel. Ananu3 MHXEHEPHO-TE€0JIOTUYECKUX YCIOBUN CTPOUTENHCTBA.

AITP Ne2. [TpoekTrpoBaHue pyHAAMEHTOB Ha €CTECTBEHHOM OCHOBAHUU.

AIIP Ne3. IIpoextupoBanue pyHIaMEHTOB Ha HCKYCCTBEHHBIX OCHOBaHHSIX.

ATIP Ne4. ITpoekTrpoBaHKE CBAHBIX (YHIaMEHTOB.

ATIP Ne5. CpaBHEHHE TEXHUKO-9KOHOMHUYECKHUX TTOKa3aTesield BApUaHTOB (QyHIaMEHTOB

AITP Ne6. PacueT pyHIaMEHTOB U pOCTBEPKOB Ha NMPOJABIMBAHUE U PACKaIbIBAaHHE.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU

a) [lnannpyemble pe3y/abTaThbl 00y4eHHsI H OLIEHOYHbIE CPeICTBA /I IPOBeAeHHUs MPOMEKYTOYHOM ATTeCTAlluN
CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0yUeHUS OueHouHbIe CpeicTBa
KOMIETEHINH

IIK-2: B1ageHuemM MeToAaMH NPOBeIeHHsI MHKEHEPHBIX M3bICKAHUI, TEXHOJIOTHEH MPOEKTUPOBAHMS JAeTajled U KOHCTPYKIMH B COOT-
BETCTBHHU C TEXHUYECKHUM 3a/JaHHEM C MCI0JIb30BAHHEM JIMIIEH3UOHHBIX YHHMBEPCAJIBHBIX U CHENNATU3MPOBAHHBIX POTPAMMHO-
BbIYUCIUTEIbHBIX KOMILIEKCOB, CHCTEM AaBTOMATH3HMPOBAHHOI0 IPOEKTHPOBAHNS U rpauyecKUX MAKETOB MPOrpaMm

3HaThb — OCHOBHBIE MOJIOKEHUSI aBTOMAaTU3UPO- TeopeTnueckne BONPOCHI K IK3aMEHY
BAaHHOI'O IPOEKTHPOBAHUSA OCHOBaHWMH 1. ITpocagouHble rpyHTHI. XapaKTEPUCTUKU IPYHTOB, CIIOCOOBI ycTpoiicTBa (hyH1a-
(GyHIaMEHTOB Ha clelu(UUYECKUX IPyH- | MEHTOB.
TaX M HMCKYCCTBEHHBIX OCHOBAaHUSX C 2. HabOyxatomiue rpyHThl. XapaKTepUCTHKU IPYHTOB, CIIOCOOBI ycTpoicTBa (pyHaa-
UCIIOJIb30BaHUEM JIMLEH3UOHHBIX YHHU- | MEHTOB.
BEPCAIbHBIX U CIELUAIU3UPOBAHHBIX 3. Oco0eHHOCTH CTPOUTEIBCTBA Ha MIOBHAIILHBIX IPYHTaX.
IPOrPaMMHO-BBIYMCIUTENIBHBIX ~ KOM- 4. OcOOEHHOCTH CTPOUTENHCTBA HA 3aKaPCTOBAHHBIX TEPPUTOPHSIX.
IIJIEKCOB. 5. Ycunenne ocHOBaHMM U (yH/1aMEHTOB.
6. YcrpolicTBO pyHIaMEHTOB BOJIM3U CYIICCTBYIONIUX 3TaHUM.
Ymetp — HCIOJIb30BaTh YHUBEPCAJIbHBIE U CIIE- IIpakTnyeckoe 3aganue

ONUaJIM3UPOBAHHBIC nporpaMmMHO-
BBIYMCIIUTENbHbIE KOMIUIEKCHl M Tpadu-
YECKUE MMAKETHI IPOrpaMM I IIPOEKTH-
pPOBaHUS KOHCTPYKIMH (DYHIaMEHTOB H
pacueToB OCHOBaHMN Ha creuuduue-
CKHUX TPYHTax M HCKYCCTBEHHBIX OCHO-
BaHUAX.

PACYHET ®YHIAMEHTA 1101 KOJIOHHY HA 5BM

[Iporpamma "®ynaameHT", pazpaboTanHas aBTOPOM TOCOOUS, TTO3BOJISET MOJ00paTh
pa3Mepbl OTACIBLHOTO CTYyIeHYaToro (hyHaaMeHTa, HeOOXOAUMYIO apMaTypy IO MOJOIIBE
U OTIPEICITUTh OCAJIKY.

Hcxonnsie nanubie (puc. 13) mist pacueTa BBOAATCS B CIEAYIOIICH MOCIET0BATENb-
HOCTH:
Ver Veo | K - mpomsBenenue koddUIMEHTOB yCaoBHiA pabOThI A onpenencHuss R u

¢dopmyne (7) CIT[ 2 ];

@, - YroJl BHYTPEHHETO TPEHHUS HECYIIETO CII0S B TPaIycax;

C,, - YACIBHOC CHCILUICHUE HECYIICTO CII0s B xlla;




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

71 - YACIbHBIN BEC IPyHTA IO/ TO0MIBOM B KH / M

71 - YCPEAHCHHOC 3HAUYCHHE YACIBbHOT'O BE€Ca I'PyHTa BbBIIIC ITOJOIIBLI B KkH/ M3 ;

d, - rnyOMHa 3aJ0KeHHs OT IUIAHUPOBOYHON OTMETKM (IPU OTCYTCTBUU TOJBaja) WA

IMpUBCACHHAA FJIY6I/IH3 3aJI0KCHUA (bYHI[aMeHTa OT 110Ji1a noaBajia, M,

d, - miyOMHa mojiBaNa OT IJIAHUPOBOYHOW OTMETKM B M (NP OTCYTCTBHH IIOJBaja

d, =0, npu riyoune noasaia 6osee 2m d, =2m);
d
S

H, - BeicoTa pynnamenra B m (kpatHa 0,3m);

, - TIIyOnHa 3aJ10KEHUS OT IPUPOIHON OTMETKHU B M ;
, - JOIlyCTHMas OCaJKa B CM ;

h, - ryOuHa cTakaHa B M ;

b

; - IINPUHA CEYEHHs ITOKOJIIOHHNKA B M (kpaTHa 0,3Mm);

h. - BeIcOTa ceueHus MoAKoIOHHNKa B M (kpaTHa 0,31);
b, - mupuHa ceueHHs KOJOHHBI B M |

hc - BBICOTA C€UYCHUS KOJIOHHBI B M

Ng,, Ny - HOpMaTUBHOE U PacUETHOE 3HAUEHHsI IPOJIOIbHON CHiibl, KH ;

12



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

7777 77 0 ch
Voad Nou ©
e
Fu E:
O [ 1 —_ e e
s \\nm // =
L= =
H |
. >H\4 Eor Y L
Eoz V2
M no- a0coJIroTHAsA BEIWMYMHA HOPMAaTUBHOI'O 3HAYCHHUA MOMCHTA Ha YPOBHC IOJOLIBBI,

KH - m;
Puc.13. Pacuetnas cxema ynaamenTa aiis pacueta Ha OBM

A - MEHUManbHOe 3HaueHue otHomernus P, /P, ., 0 wm 0,25;

R,: - pacyeTHOe comnpoTuBiIeHne OeToHa Ha pacTshkenue B Mlla,

Rs - pacueTHOE CONPOTUBIICHNE apMaTyphl Ha pacTsbkeHue B Mlla,

a - TOJIIIMHA 3alIMTHOTO cjiod OeToHa apMaTypsl HXHeW cryneHu (a > 0,035u - mpu
HalIu4uu 0ETOHHOM MOAroToBKH, & > 0,07.m - pu ee OTCYTCTBUH);

N - KOJMYECTBO CIIOEB TPYHTA B IIpeieax COKMMAEMOM TOJIIN;

E,, - Momynb 00mieit neopmannu mepBoro Cios Mo moaomBoi GyHaamenTa, klla;

Y. - YACTIBHBIH Bec TpyHTa 3T0TO cinost, kKH [ m®;

Y, - pacCTOsIHHE OT MOAOUIBBI (DyHIaMEHTa /10 HI)KHEN I'PaHUIbl 3TOTO CIIOS, M ;

Eoi»7ui» ¥i - AT BTOPOTO W TOCTEAYIOIINX CIIOEB B IMpEIeiIax CKUMaeMOW TOJIIIH .
Junst nocnennero ciost Y, = 20m .
B pe3ynbrare pacdyera mporpaMMa BbIBOJUT Ha MeYaTh:

- OCHOBHBIC HCXOOHBIC TaHHBIC,

13



CTpyKTypHBIii

DJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHus OneHouHble CpeacTBa
KOMIIETCHIIUH
- pacyeTHOE COIIPOTHUBIIEHHE HECYIETO CIIOS;
- pa3Mepsl B IUIAHE U BBICOTHI CTYTIEHEH;
- IUIOLIA/b MONEPEYHOI0 CEYEHUsl apMaTypbl MO MOJOLIBE MO KOPOTKOM M JIJIMHHOU
CTOPOHE;
- ocaaky (pyHIaMeHTa.
[Tpumepnsie Tembr AIIP:
ATIP Nel. Ananu3 WHKEHEPHO-TEOJIOTMYECKUX YCIOBHUI CTPOUTEIHCTBA.
AIIP Ne2. ITpoextupoBanue (pyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHHUU.
AIIP Ne3. ITpoextupoBanue (pyHIaMEHTOB HAa HCKYCCTBEHHBIX OCHOBAaHUSX.
AIIP Ne4. ITpoextupoBaHue CBaiHbIX ()yHIAMEHTOB.
AIIP Neo5. CpaBHeHHE TEXHHUKO-d)KOHOMHUYECKUX ITOKa3aTeleii BapuaHTOB (yHIa-
MEHTOB
AIIP Ne6. Pacuer (yH1aMEHTOB M pOCTBEPKOB Ha IPOJABIMBAHHUE M pacKalibIBa-
HUE.
Bnaners — METOJIaMH MPOBEJACHUS W aHAJIN3A pe- IpakTnyeckoe 3a1anue

3yJIbTaTOB  MHXKEHEPHO-TE€OJIOTUYECKUX
M3BICKAaHUHN TPYHTOB, 00JIaJalONINX CIie-
U(PUUECKUMH CBOMCTBAMH U HMCKYCCT-
BEHHBIX OCHOBaHHWI C WCIIOJIIb30BaHUEM
JIMIIEH3UOHHBIX  CIELUAIN3UPOBAHHBIX
MMPOrpaMMHO-BBIYHUCINTCIIBHBIX
CPEICTB.

I[TPOBEPKA CJIABOTI'O ITOACTHUJIAIOILETO CJIOS.

CCITH TTO/T HECYIIUM CITOEM 3ajIeTaeT CJIOH caboro rpyHTa ( ¢ MEHBIIIMM 3HaYeHneM R ).

Cytb npoBepku (popmyrna 9 CHull [ 2 ]) 3akimtouaercs B ToM, 4TOObI ITepeiaBaeMoe
Ha cnalblif CI0M JaBlIeHHEe O, HE MPEBBIAIO0 PACUYETHOIO COMPOTHBIEHUS CIaboro
rpyara R, :

O, =0, +0, < R, (4.1)

rac O-zp - HOIIOJIHUTCIIBHOC BEPTHUKAJIBHOC JABJICHUC Ha KPOBJIIO cnaboro I'pyHTa OT Ha-

Ipy3KH, neperaBaeMoil GyHAaMEHTOM;

HCO6XOI[I/IMOCTB IMPOBEPKU c1aboro MMOACTUIIAOIICTO CJI0SL BO3HUKACT B TOM CJiy4dac,

14



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

O'Zg - HAIIpsI>KECHUA OT COOCTBEHHOI'O Beca T'PYHTa Ha KPOBJIIO ¢71a00ro ciosl.

Pexkomenpayercs cienyromiasi mociae10BaTeIbHOCTh MPOBEPKHU €1ab0ro MmoJCTHIIao-
[IETO CIIOSL.
1) Onpenensiercs JOMOTHUTEILHOE JaBI€HNUE HA YPOBHE MOOMIBHI yHIaMEHTa

p0=p“—7/'-d, (4.2)
rae P, - cpeaHee JaBiIeHHe IO MOoAOIBe (pyHIaMEeHTa.
2) IMoacumThIBaeTCS JOMOTHUTEIHHOE BEPTHKAIBHOE JABJICHHE Ha KPOBIIIO Clla-
Ooro rpyHTa
Cp = Py, 4.3)
rae o - Ko3hOUIMEeHT N3MEHEHHs JONOJIHUTEIBHOTO HANPSHKEHUS 110 TITyOUHE, TIPHHH-

Maetcs o Tabm. 1, mpuin. 2 [ 2 |, B 3aBUCUMOCTH OT OTHOIICHUS CTOPOH PyHIa-
MEHTa

n=1/b
¥ OTHOCUTENbHOU TIyouHbl & =2-2/b,

r7ie Z - pacCTOSTHUE OT MOJIOLIBEI (PyHIAMEHTA J10 ¢1a00ro MOJICTHIIAIOIIETO CIIOSL.
3) Haxondr muomanas yciaoBHOTO pyHAAMEHTa, 10 KOTOPOM MPOUCXOJIUT Iepe-
naya JIOTOJHUTENIBHOTO JaBJI€HHsI Ha clalblii cioii.

A =Ny, +y-d-A)/o,. (4.49)
[Ipy MPOEKTUPOBAHKMH JIEHTOYHOTO (hyHJAMEHTa PaCCMATPUBACTCS YYacCTOK JJTMHOM
1m, mMOSTOMY OIpeeNseTcs He IUIOIIAb, a IIMPUHA YCIOBHOTO (yHIaMeHTa

b, = (g, +7-d-A)/ oy (4.5)

Jnst oTnenbHBIX (YyHIAMEHTOB € MPSIMOYTOJBHOM MOAOUIBOM HIMpPHUHA YCIOBHOTO
dbynnamenTa, cornacao CHull [ 2 ], onpenensiercs mo popmyse

b, =\ A +a*-a, a=(-h)/2. (4.6)

4) IlogcuuThIBaeTCA PACYETHOE COMPOTHUBIIEHHE CI1a0Oro TPyHTA IS YCIOBHOTO
(byHI1aMeHTa, MPUHUMAs B Ka4eCTBE MUPHHBI pyHIameHTa D,, a B kauecTBe riTyOMHBI 3a-

oxxerust d, (yq, =7c, =1).

15
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[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

5) Onpenensercs HanpsKEHUE OT COOCTBEHHOTO Beca IPyHTa Ha TiyOuHe

O-zg = Zyl ) hi' (47)
6) poBepsieTCs yCIOBUE
0, =0, +0,<R,. (4.8)

Eciu 0OHO He BBINOJHSETCS, TO YBEIMYMBAIOT ILIOIIAAb MOJOWIBBI ()yHJAMEHTa IpU-
MepHO B 0, / R, pa3 ¥ Bce BBIYHCIICHUS TOBTOPSIIOT.

ITK-3. cnoco0HOCTHI0 MPOBOANTH NMPEIBAPUTETbHOE TEXHHKO-IKOHOMHYECKOe 000CHOBAHHE MPOEKTHBIX pelleHuii, pa3padaTbiBaTh MpPO-
€KTHYIO 1 Pa00o4yI0 TeEXHHYECKYI0 JTOKYMEHTAIUI0, 0OPMISITH 3aKOHYEHHbIE MPOEKTHO-KOHCTPYKTOPCKHE PadoThl, KOHTPOJIHPOBATH CO-
OTBETCTBHE pa3padaThbIBaeMbIX MPOEKTOB M TEXHHUYECKOI JOKYMEHTAIMHU 3aJaHUI0, CTAHIAPTAM, TEXHUYECKHM YCJIOBUSIM H JIPYTHM HOP-
MATHBHBIM JOKYMEHTaM

3HaTh

— OCHOBHBIE pacyeTHbIE MOJIEIN U Me-
TO/ABI, OOJAacTH WX NPUMEHEHUs IpHU
pacdyerax (yHZaMEHTOB Ha €CTECTBEH-
HBIX OCHOBAHUSX, CBallHbIX (yHIaMeH-
TOB U (YHJAMEHTOB IIyOOKOT0 3ajoxKe-
HUs, QyHIaMEHTOB Ha CHElU(pUUECKUX
IPpyHTaX U Ha HCKYCCTBEHHBIX OCHOBA-
HUSX.

Teopernueckue BONpochl K IK3aMeHy
1.  TIpuuuHBI MOPO3HOTO ITyYEHUS TPYHTOB. YYET MOPO3HOTO ITyYEHUS IPU Ha3Hade-
HUU TTyOUHBI 3a7105KeHUs (PYH/IaMEHTOB.
2. CrocoObl onpezieneHust Moyl ieopMalii IPyHTOB.
3. ComnpoTuBJIEeHHE CIBUTY CHIITYYHX M CBS3HBIX TPYHTOB.
4. TloHATHe O KPUTHUYECKUX HArpy3kax Ha IpyHT. PacueTHoe compoTHBIEHHE
TpyHTa.
5. AKTUBHOE JIaBJICHHE CBHIITYYHMX M CBA3HBIX TPYHTOB Ha MOATOPHBIE COOPYKEHUSI.
6. IlaccuBHOE HaBIIeHUE CHITYYNX U CBSI3HBIX TPYHTOB Ha MOJMOPHBIE COOPYKEHHS.
7. OreHka yCTOMUYMBOCTH OTKOCOB 110 METOJLYy KPYIJIOIMIMHAPUYECKIX TTOBEPXHO-
CTEH CKOJIbXKCHHS.
8. Cityuau pacuera OCHOBaHMU MO 1 rpymme npeaeabHbIX COCTOSHUM.
9. BapuaHThI ()yHIAMEHTOB B 3aBHCUMOCTH OT WH)KEHEPHO-TCOJIOTHYECKHUX YCIOBUI
CTPOUTEIILCTBA.
10. Pacuet ocHOBaHwMii 10 AedopmanusiMm. MeTo MOCIOMHOTO CYMMHUPOBaHUSI.
11. Busp! pyHIaMEHTOB Ha €CTECTBEHHOM OCHOBAHUHU.
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[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

12. Onpenenenue riyOUHBI 3a710KCHUS (HYHIAMEHTOB.

13. Onpenenenne pa3MepoB MOJOUIBBI [IEHTPAJIBHO M BHEEHTPEHHO HATrPYKEHHOTO
dbyHnameHTa.

14. 3amuTa noABaNbHBIX IOMEUIEHUN OT TPYHTOBBIX BO/I.

15. ®yHgamMeHThl Ha TPYHTOBBIX MOYIIKAX.

16. CriocoObI YIUIOTHEHHSI TPYHTOB.

17. CiocoObI 3aKpernieHus: TPYHTOB.

18. Kimaccudukanus cBail ¥ CBaifHBIX (PYHIAMECHTOB.

19. Knaccudukarus poCTBEpKOB.

20. Onpenenenne HecylIel ClIOCOOHOCTH CBali-CTOCK.

21. OnpeneneHue HecylIel CIOCOOHOCTH BUCSYHMX CBail MPAKTHUECKUM CIIOCOOOM.
22. JlnnaMuvecKuii croco0 onpeIesCH s HeCyIeld CliocOOHOCTH CBai.

23. OnpeeneHue Hecylleld CIOCOOHOCTH CBail MO JAHHBIM CTaTUYECKOTO 30HAMPOBA-
HUSL.

24. CtaTrueckue UCIIBITaHUs CBail.

25. T[lopsimok MPOEKTHPOBAHUS CBAHBIX ()YHIAMEHTOB.

26. Onpenenenue ocagaku cpaiiHoro Gpynnamenta. Kycrooit apdexr.

27.YcnoBusi BOSHUKHOBCHHS U yUET OTPHUIIATESIILHOTO TPSHHSI B CBAWHBIX (yHIaMEH-
Tax.

28. O1rycKHBIE KOJIOIIIBI U KECCOHBI.

YMmeTs

— BBIMOJHATh PAacyeThl OCHOBAaHUM TIO
HECyIIel CIOCOOHOCTH B XOJI€ MPOEKTH-
poBaHUs (yHIAMEHTOB Ha E€CTECTBCH-
HOM OCHOBAaHHH, CBAaHBIX ()yHIAMEHTOB
U (yHIaMEHTOB TJIYOOKOTO 3aJI0KEHUS,
dbyHIaMEHTOB Ha Creu(UIECKUX TPyH-
Tax ¥ Ha UCKYCCTBEHHBIX OCHOBAHMSIX C
HCIIOJIb30BaHUEM COOTBETCTBYIOIINX
pacyeTHBIX MOJENEN U METOJIOB.

IIpakTH4yeckoe 3a1aHue

OnpenenuTh yCIOBHOE pacueTHOE COMPOTUBIICHNE R, I 3aJaHHBIX TPYHTOB.
R, :7(:1'7c2(My by, +Mg +dy -y + Mg -cy)).

JomycTtuM, 4TO 31aHUE MMEET KECTKYI0 KOHCTPYKTHUBHYIO cXxemy. OTHOIIECHHE

IUTMHBI 31aHuA K ero Beicote L/ H =15,

I[aHHBIe JJIA BBIYMCIICHUA y,[l06HO NpeaACTAaBUTH B TaOJIMYHOU (bopMe
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DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

L ld e
Bun Vel v M | M M Zu 41 I
pyrramo| | Pl M Mo | e e | /M| o | xTTa
II0JOIIBEC
1 213|145 6 7 8 9 10| 11

Cynecy [1.2]1.1|24(0.72|3.87| 6.45 | 19.2 | 19.2 |14 13
I'mpna |1.111.0|10(0.18(1.73| 4.17 | 18.1 | 19.2 |3.2| 20
ITecok
cpenneii |[1.4(1.4]134(155|7.22| 9.22 | 10,0 | 18,0 |5.2| -
KPYIHOCTH|

Vs~ Vo 266-10 3
= = =10xH/
YT T e T 14066

Vs Ve _ 27-10

T2 =71 e T141.08

=8.17xH | m®

210 _
18,1
= (M - 5292482181837 04
Ry, =12-11-(0,72-1-19,2+3,87-1,4-19,2 + 6,45-13) = 254« /1q;
Ry, =11-10-(0,18-1-181+1,73-3,2-19,2 + 417 - 20) = 207« 1aq;
Ry =14-14-(1,55-1-10,0+7,22-5,2-18,0) =1355«/1a.
BriBOOEI:

e, =(1+®) 7> —1=(1+0,40) 1=1,08.
y

180"
M

1. Bce cnmon mpuroiHbl B Ka4€CTBE OCHOBAHUS.

Jns tperbero ciost B (HopMyay Ui PacueTHOTO COIMPOTHUBIICHHUS IOJCTABIISIEM
yAeJIbHbIE Beca c y4eTOM B3BEILIUBAIOLIETO JENUCTBUS

BOJbI
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DJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHus OneHouHble CpeacTBa
KOMIIETEHIIUH
2. IIpu oTCyTCTBUU APYruX OrpaHUYEHUHN 11€1ecO00pa3HO BBHIIOIHUTE (DYHIAMEHTBI
C MUHUMAJIbHOW TITyOMHOM 3aJ105KeHUs, paBHOH 1.4M
Puc. 1. PacuetHas cxema Juis onpezeeHns yCIOBHOTO Pacy€THOIO CONPOTUBIICHUS
TPYHTOB.
Bnaners — HaBBIKAMM pacye€TOB OCHOBaHUM I10 IIpakTHyeckoe 3a1anue

negopManusaM B X0JI€ MPOEKTHPOBAHUS
(GyHIaMEHTOB Ha €CTECTBEHHOM OCHO-
BaHUU, CBalHBIX (PyHIaMEHTOB U (yH-
JTAMEHTOB TIIyOOKOTro 3allokeHus, (pyH-
JTAMEHTOB Ha CHEU(PUUECKUX TPYHTaX U
Ha HCKYCCTBEHHBIX OCHOBAaHHAX C HC-
M0JIb30BAHUEM COOTBETCTBYIOIIUX pac-
YETHBIX MOJIEIEN U METOIOB.

st GyHIAaMEHTOB Ha €CTECTBEHHOM OCHOBAaHHH, HA TIECYAHBIX M TPYHTOBBIX MOIYIIKAX
B IOJIaBJISIIOLLIEM YHUCIIE CIIYy4aeB ONPEIENSIOIIUM SIBISETCS pacdeT 1o 2 rpymme Ipe-
JENBbHBIX COCTOSHUU (1m0 IedopmManusaM), KOTOPBIA BKIIOYAET B ce0sl pacueT OCaloK U
X HECPAaBHOMCPHOCTH. I/IBJ'IO)KCHHYIO HHMXKXC MCTOJUKY MOXKXHO HCII0JIb30BATh HE TOJIBKO
s (pyHAAaMEHTOB Ha €CTeCTBEHHOM OCHOBAaHMH, HO U I (YHIAaMEHTOB Ha MecYaHOu
MOJYILIKE, pacCMaTpUBasi MOAYIIKY KaK OJMH U3 CJIOEB.

[Ipu onpeaeneHnn ocajku MO METOAY MOCIOMHOTO CYMMHUPOBAHUSI PEKOMEHAYETCSA
CJIEIYIOIIUI TTOPSIIOK pabOTHI.
1) BbIUUCASIOT JOMOTHUTENBHOE 1aBlICHUE HAa YPOBHE MO IOIIBHI

Po = py—7 -d. (6.1)
2) OcHoBaHKe pa30MBarOT Ha ciiou TonmuHou h, < 0,4 -D.

3) OmnpenenstoT TOMOIHUTEIbLHBIC HATPSHKEHHS Ha TPAHHUIAX dJIEMEHTAPHBIX CIIOCB

OJT IICHTPOM TIO/IOIIBHI (pyHIaMeHTa

Cp = Py, (6.2)

- k03 UIMEHT M3MEHEHUS JOMOJHHUTEIBHOTO JABJICHUS IO TIyOWHE, 3aBUCSIIUN OT
COOTHOIIIEHUSI CTOPOH MoaommBhl GyHmamenta 7 =I1/b wu oTrHOCHMTENBHON TITyOHUHBI
&=2-2/b (onpenensrores no Tabd. 1 mpu.2 [2]).

- pacCTOSIHUE OT MOOMIBBI (PYHAaMEHTA JI0 TOYKH, B KOTOPOH OMPECAeTCs HaPsDKEHHE.
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CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

4) OnpenensioT HaNpsKEHUs] 0T COOCTBEHHOT'O Beca IpPyHTa Ha rpaHunax sie-
MEHTapHBIX CIIOEB

Oy :7'-d+27i-hi. (6.3)
5) OnpenensiorT HUKHIOK TPAHUILY CKUMAEMOU TOJIILH U3 YCIOBUS
0,=02-0,. (6.4)

Ecnu rpanuma cxxumaeMoil TONIIN HAXOAUTCS B CIIO€ TPYHTa ¢ MoayJlieM jaedopma-
uu MeHbllle SMIla vy Takol CIOi 3alieraeT HemoCPEACTBEHHO HUXKE STOW TTyOUHBI,
TOTJ1a HWYKHIOIO TPAHUILY COKMMAEMOM TOJIIIM OMPEACIISIOT U3 YCIOBHS

0, =01-0,. (6.5)
6) Ocanka pyngamenta onpezensercs no popmyse
S :o,s-Z““’E;'hi, (6.6)

oi

- K03((PUIHMEHT, YIUTHIBAIONIUHN YCIOBHOCTh PACYETHOM CXEMBI;

- cpeaiHee 3HaYeHue JOMOTHUTENBHOTO HAPSKEHUSI B 2JIEMEHTAPHOM CJIOE€ TPYHTA;
Ey - Monynb nedopmanuu i — 2o Cliost pyHTA.

7) IlonyyeHHYIO OCaJIKy CPaBHUBAIOT C MPEIENIbHON BEJIMYMHON, B3ATON U3 mpuil.4
CII [2]. Ecau ocaaka MpeBbILIAET MPEAesIbHYI0, TO JIMOO YBEJIMYMBAIOT IUIOMIAAb IO-
JIOLIBBI, TMO0 YBETUYHUBAIOT IITyOMHY 3aJI0’KEHUS.
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0) Ilopsaxok nmpoBeaeHNs MPOMEKYTOYHOI aTTeCTAlMH, MOKA3aTeJd U KPUTEPUH Olle-
HUBaHUs

[TpoMesxkyTouHast aTTecTanus mo aucuuiuinie « OCHOBaHUs U (QYHIAMEHTBI» BKIIIOYACT TEO-
PETHYCCKUC BOIIPOCHI, IMO3BOJAIOIIUC OLCHUTH YPOBCHBL YCBOCHUA O6y‘IaIOH_[I/IMI/ICSI 3HaHHﬁ, CTE-
HeHb ChOPMUPOBAHHOCTH YMEHHUI U HABBIKOB, POBOAUTCS B opMe 3aueTa B 7 CeMeCTpe U K3a-
MeHa 1o uToram 8 cemecTpa.

IMoka3aTeiu U KpUTEPUH OLIEHMBAHUS 324eTa

(B cOOTBETCTBUU C (DOPMUPYEMBIMU KOMIETCHITUSMU U TUIAHUPYEMBIMH pe3yJbTaTaMu 00Y-
YeHUS):

Jlns monmydeHus 3a4era Mo AUCIHHUIUIMHE 00YJaroluics JOJKEH MOKa3aTh BHICOKUM YPOBEHb
3HaHWI HE TOJHKO HA YPOBHE BOCIPOW3BEICHUS M OOBSICHEHHS WH(POPMAIUU, HO U WHTEIICKTY-
aJbHbIC HABBIKU PEILICHHUs MPOOJIeM W 3a]ay, HaXOXKICHUS YHUKAJIBbHBIX OTBETOB K MpoOJieMam,
OIICHKH U BBIHECEHHUS KPUTHUECKUX CYKICHHI.

OLeHKa «324YTEeHO0» BBICTABIISIETCS CTYJIEHTY, €CJIM OH 3HAET Marepual, rpaMOTHO U IO Cylle-
CTBY M3JIara€T €ro, He JOIYCKasl CYIIECTBEHHBIX HETOYHOCTEH, YBEPEHHO BBIMOJHSAET MpaKkTUye-
ckue 3a1aHus. B orBeTe MOryT OBITH JAOMYIEHBl HETOYHOCTH HJIM HE3HAYUTENbHbIE OLINOKH, HC-
MIpaBJICHHBIC CTYJCHTOM B XOJI€ OTBETA HA JOTOJHUTEIBHBIE BOIPOCHI MIPEO1aBaATEIIA.

OLeHKa «He 3a4TeHO0» BBICTABIISIETCS CTYACHTY, KOTOPbI HE 3HAET 3HAYUTEIbHOW YacTH
MIPOrPaMMHOTO MaTepHraa, JOIMYCKaeT CYIIeCTBEHHbIC ONMIMOKK, HEYBEPEHHO, C OOJIBIIIMMHU 3aTPYI-
HEHUSIMH BBIIMOJHACT MPAKTUYCCKUE PAOOTHI.

DK3aMeH MO0 JaHHOW JUCHUIUIMHE MPOBOJUTCS MO SK3aMEHAIIMOHHBIM OWiieTaM, KaKAbld U3
KOTOPBIX BKJIFOUAET 3 TEOPETUUECKUX BOIIPOCA.

Iloka3aTenu U KPUTEPUH OLICHUBAHUS IK3aMeHA

(B COOTBETCTBUHU C (OPMHUPYEMBIMU KOMIIETEHIMSIMUA U IUIAHUPYEMBIMU pe3yjbTaTaMHu 00Yy-
YEHUs):

g cnaun sKk3ameHa:

— Ha OLIEHKY «OTJM4HO» (5 0ayuioB) — CTYIEHT MOKAa3bIBAE€T BBICOKUN YPOBEHb 3HAHUHN HE
TOJIbKO Ha YPOBHE BOCIPOM3BEIEHUS U 00BsCHEHUS MH(DOPMAIIUK, HO U UHTEJUIEKTyaJbHbIe HAaBbI-
KM peLIeHUs MpoOJieM U 3a]1ad, HaX0XK/I€HUsl YHUKAJIbHBIX OTBETOB K MpoOIemMaM, OLIEHKH U BbIHE-
CEHMS] KPUTHUYECKUX CYXKJICHUN;

— Ha OLIEHKY «X0po1o» (4 0ana) — CTyJEHT MTOKa3bIBAaeT 3HAHUS HE TOJBKO Ha YPOBHE BOC-
NPOM3BEACHUS U 00bsICHEHUS] MH(DOPMAIIK, HO U HHTEJUIEKTyaJbHbIe HABBIKU PELICHUs Po0iIeM U
3a/1a4, HaXOXKJACHHS YHUKAIbHBIX OTBETOB K MpoliemMam;

— Ha OLICHKY «yHOBJIETBOPUTEJbHO» (3 Oaiya) — CTYIEHT IMOKa3blBAET 3HAHUS HA YPOBHE
BOCIPOM3BECHUS U OOBSICHEHUS MH(OPMALUU, MUHTEJUIEKTYyalbHbIE HAaBBIKM PEIIEHUS MPOCTHIX
3az1ay;

— Ha OLICHKY «HEeYI0BJIETBOPHTEIbHOY (2 0aa) — CTYACHT IEMOHCTPUPYET 3HaHUs He 00-
aee 20% TeopeTHUeCcKoro Marepuana, JoMycKaeT CyIECTBEeHHbIE OINOKH, HE MOXKET MOKa3aTh WH-
TEJUIEKTyaJIbHbIe HaBBIKU PEIIEHUs IPOCTHIX 3a/1a4;

— Ha OLICHKY «Hey/J0BJeTBOPUTEJbHO» (1 6am1) — CTyJeHT He MOXEeT MoKa3aTh 3HaHUS Ha
YpOBHE BOCIIPOM3BEICHHUS M OOBSICHEHUS MH(OpPMAlUM, HE MOXKET MOKa3aTh MHTEJUIEKTYyalbHbIE
HAaBBIKU PEUICHMSI POCTHIX 3a]a4.

8 YueOHO-MeTOAMYECKOEe U MH(POPMAIIMOHHOE o0ecTeyeHne TUCIMIIHHbI

a) OcHoBHas JUTEpaTypa:
1. TanmmaroB, b.. Mexannka TpyHTOB, OCHOBaHUsI UM (yHIaMEHTHI (BKJIIOUYas CIEIAaTIbHBIN
Kypc MHXXeHepHOW reojorun) : yuyeOnuk / b.M. JlanmatoB. — 4-e u3a., crep. — CaHKT-
[TerepOypr : Jlanb, 2017. — 416 c. — ISBN 978-5-8114-1307-2. — TekcT : 31€KTpOH-



1.

HBIN // DnekTpoHHO-OMOMMoTeyHast cucrema «Jlaupy : [caiiT]. — Pexxmm moctyma: URL:
https://e.lanbook.com/book/90861 (marta obpamenus: 05.11.2019).

Bepnunos, M.B. OcHoBanus u pyrnaments : yuebnuk / M.B. bepnunos. — 7-e u3f., crep.
— Cankr-Ilerepoypr : Jlans, 2019. — 320 c¢. — ISBN 978-5-8114-1200-6. — Tekcr :
3JIEKTPOHHBIHN // DNEeKTpOHHO-0MbIMoTeuHas cucrema «Jlauby : [caiit]. — Pexxum nocryma:
URL.: https://e.lanbook.com/book/112075 (mata obpamenus: 06.11.2019).

0) JonmosiHuTebHAS JIUTEPATYpA:

Heszopos A.JIL., OcHoBanus u ¢ynnamentsl. IlocoOue mo pacueTy ¥ KOHCTPYHPOBAHUIO:
yaeOHnoe nocodue / Heszopos A.JI. - M. : U3narensctBo ACB, 2018. - 154 ¢. - ISBN 978-5-
4323-0263-3 - Tekct : anexrponnsii / DbC "KoncynpTanT cryneHta" : [caidt]. - Pexxum
noctyma : URL : http://www.studentlibrary.ru/book/ISBN9785432302633.htm|  (mata 06-
pamenusi: 06.11.2019).

Manbimies M.B., Mexanuka rpyHToB. OcHOBaHUS U (yHIaMEHTHI (B BONPOCAX U OTBETAX) :
Vuebnoe nocodbue / Maneiimes M.B. - M. : U3narensctBo ACB, 2015. - 104 c. - ISBN 978-
5-4323-0059-1 - Tekcr : anextponnslii / IBC "KoncynbTant crynenta" : [caiiT]. - Pexxum
noctyna : URL : http://www.studentlibrary.ru/book/ISBN9785432300591.html (mata 06-
pamenusi: 06.11.2019).

B) MeToanueckue yKa3zaHusi:

1. KpaBuenko, [1.A. Mexanuka rpyHTOB, OCHOBaHHA U (DYHIAMEHTHI : METOJIUYECKHE yKa3a-
nus / ILA. KpaBuenko, M.B. IlapamonoB, O.C. KyBammuna. — Cankt-IlerepOypr :
II'VIIC, 2017. — 35 ¢. — Tekct : 2JIeKTPOHHBIH // DNEKTPOHHO-OMOIMOTEYHAS CUCTEMA
«Jlanpy : [caiiT]. — Pexxum moctyna: URL: https://e.lanbook.com/book/101584 (nmara 00-
pawenus: 05.11.2019).

r) [Iporpammuoe o6ecnneuenue u UnTepHer-pecypcebl:

Jquena’uormoe npocpamMmmuoe obecneuenue:

Haumenosanue [10 Ne norosopa Cpoxk neicTBUS TUIICH3UH
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpoydHO
ACKOH Kowmnac 3D B.16 J1-261-17 ot 16.03.2017 6eccpouHo
FAR manager CBOOOJTHO PACTIPOCTPAHIEMOE 06ecCpovHO
7Zip cBOOOIHO PacCIpoCTpaHIeMOe 6eccpouHo

1.

Humepuem-pecypcoi:
OnexktpoHH0-O0ubroreunsie cucreMbl ®I'BOY BO «MI'TY um. I''. HocoBa» [DnexTpon-
HBII pecypc]. — Pexxum poctyna: http://newlms.magtu.ru/course/view.php?id=76738 (nara
obparenus 26.08.2019).
locynapcTBeHHas myOnMuyHas HAay4HO-TEXHUYecKas OubOianoreka Poccuu [DieKTpoHHBIN
pecypc]. — Pexxum poctyma : http://www.gpntb.ru (zara ooparenus 26.08.2019).

Odurmansuelil caifit Juccepraumonnoro ¢gonna Poccuiickoiil rocyapcTBeHHON Onbimore-
ki [DnexTpoHHbIi pecypc]. — Pexum moctyma: http://diss.rsl.ru/ (mara oOpamieHust
26.08.2019).

Caiir bubnmnoreku Poccun [Dnextponnsiii pecypc]. — Pexxum mocryma: http://www.libs.ru/
(mata obpamienus 26.08.2019).

Hayunas snextponnas 6uonuoreka eLIBRARY.RU [Dnekrponnsriii pecypc]. — Pexxum mgoc-
tyna: https://elibrary.ru/defaultx.asp (nara oopamenus 26.08.2019).
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6. becnnarHas MOMCKOBasi CUCTEMa MO IMOJHBIM TEKCTaM Hay4HBIX MyOnuKanuii Bcex ¢opma-
toB u gucuuminH  Google Scholar [DnekTponHblii pecypc]. — Pexum pocryma:
https://scholar.google.com/ (nata oopamenus 26.08.2019).

U Jpyrue axkTyalbHbIe CIpPaBOYHbIC MaTepuaabl MHGOPMAIMOHHBIX pecypcoB cetu WHTepHer,
KOTOPBIE BO3MOXKHO HCITIOJIb30BaTh B MPAKTHUKE MPENOJaBaHUs JUCUUIUIMHBI «CelcMOCTORKOCTD
COOPYKEHHUIN».

9 MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

MarepuanabHO-TEXHHUYECKOE 00eCcleYeHne IUCIUIIMHBI BKIIOYALT:
Tun v Ha3BaHMe ayIUTOpUU OcHalenue ayaguTopuu

VYueOHble ayauTopuu Ui Npo- | MyJIbTUMEIUITHBIC CPEICTBA XPAHEHUs, Mepeiavyd U IMpel-
BEJICHHUS 3aHATHH JIEKIIMOHHOIO | CTaBJICHUs WH(POpMAIIUU
TUIA
VYueOHble aynuTopuu Ui Npo- | MyJabTUMEIUITHBIC CPEICTBA XPAHCHUS, Mepeiayd U IMpel-
BEJEHUA NPAKTUYECKUX 3aHs- | CTaBJICHUS HH(MOpPMAIUU
TUH, TPYNIOBBIX W WHIAUBUAY-
aIbHBIX KOHCYJbTallUl, TEKY-
LIEr0 KOHTPOJIA U IPOMEXYTOU-
HOM aTTecTalyu
[Tomemenuss anst  camocros- | [lepconanbHbie kommbroTephl ¢ naketom MS Office, Bbixo-
TEJbHOM paboThI 0Oydarommxcsi | oM B VIHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO HH(pOpMa-
IIMOHHO-00Pa30BaTENbHYIO CPEYy YHUBEPCUTETA
[Tomemenue pans xpanenus u | Hlkadsl g xpaHeHus yueOHO-METOAMUYECKONW TOKYMEHTa-
IpOPMIAKTUIECKOTO OOCITY)XH- | UM U y4eOHO-HATJISIIHBIX TTOCOOHIA
BaHUs y4eOHOTro 000pyAOBaHHUS
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