MMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCUCKOIN ®EJIEPAIIMN
®enepanbHOE TOCYIAPCTBEHHOE 0I0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00pa30BaHUA
«MarHuToropckuii rocy1apcTBeHHbIN TeXHUUecKUi yHuBepcuteT uM. I'.1. HocoBa»

=EETER DY :
TV IBERPKIAIO
JIUPEKTOP. MECTA Ty CTPOUTEIBCTBA.
/S AT apXUTEKTYPRL BCKYy CCTRA
T R s B\

A MB [lepMsKOB

3
RS /
/

26y okrabps_ 2016 .

PABOYAS IMTPOI'PAMMA JUCHUIIJINHBI
OCHOBAHUMA U ©YHJIAMEHTDI

Hamnpasiienue
08.03.01 CrpourensctBo

[Tpodwib mporpamMmsI
[TpoMBINIEHHOE U TPAXKIAHCKOE CTPOUTEITHCTBO
YpoBeHs BbICIIETO 00pa3oBaHUs — OakaTaBpuaT

[Tporpamma MoAroTOBKU — MPHUKIATHON OakalaBpuat

®opma o0yueHus
3a04Has
Wuctutyt CMPOUMENLCMEA, APXUMEKMYpbl U UCKYCCMEA
Kadenpa NPOEKMUpPOBaAHUS 30AHULL U CMPOUMETLHBIX KOHCMPYKYULL
Kypc J
Maruuroropck

2016 .



Pabouas mporpamma coctaBieHa Ha ocHoBe PI'OC BO mo HampaBieHHIO MOATOTOBKU
(cnenmansHOcTH) 08.03.01 CTpoutenscTBo, yrBepxaeHHoro nmpukazom MOuH P® ot 12 mapTa
2015 . Ne 201

Pabouas nporpamma paccMoTpeHa 1 o100peHa Ha 3acejaHuu Kadeapsl IIpoekTupoBaHus 30aHUH 1
CTPOUTEIIBHBIX KOHCTPYKIHUI

«04» oxts6ps 2016 r., mpotokon Ne 2.
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1. lesiu 0OCBOEHUSA TUCHUTIUHBI

[lenbto ocBoeHust aucuuiuinHbl «OCHOBaHMS M (PyHIAMEHTBI» sBIsETCS (OPMHUPOBAHUE Y
CTYACHTOB MPO(ECCHOHATHHBIX KOMIETCHIIMI M HABBIKOB B 00JaCTH MPOEKTUPOBAHHUS M YCTPOIi-
CTBa €CTECTBEHHBIX M UCKYCCTBEHHBIX OCHOBAaHMM M (yHIAMEHTOB C Y4E€TOM CHELM(DUKHU IPYHTO-
BBIX OCHOBaHM, B cooTBeTcTBUU ¢ TpeboBanussmu @I'OC BO no cneunansuoctu 08.03.01 Ctpou-
TENbCTBO.

B nponecce nzydeHuss AUCHUIUIMHBI PELIAXOTCS CIEAYIOIUE 3a1a4u:

- HAay4uTh OOLIMM MPHUHLIMIIAM IIPOEKTUPOBaHMs (PyHIAMEHTOB KaK OIOp KapKacoB 3JaHUN
U COOPYKEHHUI;

- HAy4YUTh OLIEHUBATh MH)KCHEPHO-TEOJIOrMYECKHUE YCIOBUS IUIOIIAIOK CTPOUTENIBCTBA;

- HAY4YUTh MPOCKTUPOBAHUIO PA3THMUHBIX KOHCTPYKIMHA (DyHIAMEHTOB;

- O03HAKOMHTb C METOJIaMH 00CIIeI0BaHHsI OCHOBaHUH U (QyHIAMEHTOB aBAPUIHBIX U PEKOH-
CTPYUPYEMBIX 3[aHHH, CIOCOOAMH YCHIICHUSI OCHOBAHUH.

2. MecTo AUCHUIIJIMHBI B CTPYKTYpPE 06pa30BaTeJ’lBHOI7[ nmporpaMmsbl MOAroTOBKHU Clienu-
aJIncra

Huctumummaa «OcHoBanus U (GyHnaMeHTsl» Bxoaut B 0ok b1.B.JIB.06.01 (B1.B — Bapua-
TUBHAs YacTh) W SIBJISIETCS OCHOBOIIOJIAraroOIIe 4acThio MpodeccroHalbHOM MOArOTOBKU CIielra-
JIUCTOB.

Jucnunnuna 6a3upyercs Ha aucuuivinae «mkeHnepHoe obecrieyeHre CTPOUTENLCTBA (Teo-
JIe3Usi, TEOJIOTHA)», U MPHUBIIEKACT 3HAHUS U3 CMEXHBIX JUCHUIUIMH «TeopeTndyeckas MexaHUKay,
«ConpoTuBIIeHHE MAaTepUaAIOBy, «CTPOUTENbHASI MEXAHUKAY.

3HaHUA YMEHUS, HaBBIKH, MMOJYYCHHbIC TIPU U3YYCHHUH JaHHOM NUCHUIUIMHBI OYAYyT HE0O0XO-

MBI 11 U3Y4YCHUS] TUCHUIUIMHBI «[IpOeKTHas NeATeIbHOCThY», a TaKKE JJIs MOJATOTOBKH K TOCY-
JIapCTBEHHOM UTOroBo# arrectauueit u 3ammute BKP.

3 KomnereHuun ody4aromerocsi, GopMupyemMbie B pe3yjbTare O0CBOCHHS JHCHHILIHHBI
(Moxynst)

B pesynbrate ocBoeHUs IUCHUIUIMHBI «OCHOBaHUS U (PYyHAAMEHTHI» 00y4atomUNCs JOIKEH
001a1aTh CIEAYIOUIMMU KOMIIETEHIUSIMU:
CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaTbl O0yUeHUS
KOMIIETEHIINH
IIK-2: B1ageHueM MeTOJaMHU NMPOBeIeHUs HHKEHEPHbIX M3BICKAHUI, TEXHOJIOTHEel Mpoek-
THPOBaHUS JeTajiell 1 KOHCTPYKIUH B COOTBETCTBHM C TEXHMYECKHM 3aJaHHEM € MCIOJIb-
30BaHHEM YHHBEPCAJIbHBIX U CHENUATH3UPOBAHHBIX MPOTrPAMMHO-BBIYUCINTEIbHBIX KOM-
IUICKCOB M CHCTEM AaBTOMATH3MPOBAHHBIX IPOCKTHPOBAHUS
3HaTb — OCHOBHBIE TIOJIOKEHUSI aBTOMAaTU3MPOBAHHOI'O IPOEKTHUPOBAHMSI OCHOBAHUMI
(GyHIaMEHTOB Ha clienu(UUYECKUX TPyHTaX U MCKYCCTBEHHBIX OCHOBAHUSX C
WCIIOJIb30BAaHUEM JIMLEH3UOHHBIX YHMBEPCAJIBHBIX M CHEHUAIN3HPOBAHHBIX
IPOrPaMMHO-BBIYMCIUTEIBHBIX KOMIIJIEKCOB.

Ymetn — UCHOJIB30BaTh YHUBEPCAIBHBIE U CHEIUATN3NPOBAHHBIE TPOTPAMMHOBBIUNC-
JUTEIbHbIE KOMIUIEKCHI U Ipaduyeckue MakeThl MporpaMM sl IPOeKTHPOBa-
HUSl KOHCTPYKIMI (pyHAAMEHTOB M pacyeTOB OCHOBAaHUM Ha cCrenu(pUYECKUX
TPYHTaxX U UICKYCCTBEHHBIX OCHOBAHMSIX.

BJ'Ia)IeTI) — METOJaMH IMPOBCACHHUA U aHalin3a PE3YyJIbTATOB HMHKXCHCPHOICOJIOTMUCCKHUX
HU3BICKaHUI TPYHTOB, O6J'IB.I[3IOH.II/IX CHCI_II/I(I)I/I"IGCKI/IMI/I CBOMCTBAaMH U HCKYC-
CTBEHHBIX OCHOBAHWM C HCIOJIH30BaHHEM JIMIOCH3WMOHHBIX CIICOUATIU3UPOBAaH-
HBIX ITPOTrPaMMHOBBIYUCIIUTCIIBHBIX CPCACTB.




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

IIK-3. cnocoGHOCTHI0 MPOBOAUTH NPEABAPUTEILHOE TEXHHKO-IKOHOMUYECKOe 000CHOBaHHE
NPOEKTHBIX pelleHuil, pa3padaTbIBaTh NPOEKTHYIO M Pa004yI0 TEXHUYECKYI0 JOKYMEHTa-
M0, 0GOpPMJISITH 3aKOHYECHHbIE IPOEKTHO-KOHCTPYKTOPCKHE padoThl, KOHTPOJIHNPOBATh
COOTBeTCTBHE pa3padaTbIBaeMbIX IPOEKTOB U TEXHUYECKOM T0OKYMEHTALMH 3a1aHHI0,

CTaHaapraM, TCXHUYCCKHM YCJI0OBUAM U JIPYTUM HOPMATUBHBIM JOKYMEHTaAM

3Hare

— OCHOBHBIC PACUYETHBIC MOJCIH U METO/bI, 00JaCTH X MPUMEHEHHUS TP pac-
4etax (yHIAMEHTOB Ha €CTCCTBEHHBIX OCHOBAHMSX, CBAWHBIX (DYyHIaMEHTOB U
(byHIaMEHTOB IITyOOKOTO 3aJ0XKeHUs, (PYHIAMEHTOB Ha crenu(uIecKux rpyH-
Tax ¥ Ha HCKYCCTBEHHBIX OCHOBAHUSIX.

YMmern

— BBIMIOJTHATH PacyeThl OCHOBAHUH IO HECYyIEH CIIOCOOHOCTU B X0/1€ MPOEKTH-
poBaHUs (YHAAMEHTOB HA €CTECTBEHHOM OCHOBAaHMH, CBaMHBIX (YyHIAMEHTOB
u (QyHIaMEHTOB TIIyOOKOTo 3aloKeHUs, (PyHIAMEHTOB Ha CHEIH(PHUSCKUX
IPYHTaX ¥ Ha UCKYCCTBEHHBIX OCHOBAHUAX C UCIOJIb30BAHUEM COOTBETCTBYIO-
IIMX PACYETHBIX MOJEJIEH U METO/IOB.

Bnanets

— HaBBIKAMH PAacUeTOB OCHOBAHH IO JedopMaysM B XOA€ MPOSKTUPOBAHUS
(yHIaMEHTOB Ha €CTECTBEHHOM OCHOBaHHH, CBallHBIX (DYHIAMEHTOB M (QyHa-
MEHTOB TIyOOKOTO 3aJI0KEeHUs, (DYHIAaMEHTOB Ha CHEIU(PHUECKUX TPYHTAX U
Ha HMCKYCCTBCHHBIX OCHOBAaHMSAX C HCIIOJIb30BAHUEM COOTBETCTBYIOIUX pac-
YETHBIX MOJICNICH U METOJIOB.




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI
OO0mmas TpyI0eMKOCTh TUCIUIUTHHBI COCTaBisieT 3 3a4eTHRIX equHuibl 108 akan. gacos, B TOM duce:

— KOHTakTHas padota — 19,3 akan. gaca:

—aynutopHas — 18 akan. gaca;

—BHeayauTopHas — 1,3 akaj. Jaca;
— caMocTosTenbpHas padora — 84,8 akan. Jaca;

— TMOJrOTOBKA K 3auery — 3,9 akaj. yaca
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Paznen 1. IlpenenbHble COCTOSHUSA OC-
HOBAaHUM U COOPY>KEHUI.
1.1. Buasr nedopmariuii 31aHuii Ipu 5 105 1 5 CamocrtosTenbHoe u3ydyeHue|OTder 1O mpakTHueckol [[IK-2 —3
ocanakax ¢pynaameHToB. [lonstue o npe- y4eOHO! JTUTEpaTypBhl. pabore. IIK-3 -3
JeNbHBIX ocajkax pyHnameHtos. [Ipu- [MonroroBka K JEKIMOHHBIM U|OTYET TO CaMOCTOSTENb-
YHHBI HEPABHOMEPHBIX OCAJIOK QyHIa- MPAKTHYECKUM 3aHATUSIM HOIi pabore.
MeHTOB. Orpe/ieieHue Harpy30K MpH YcTHbIi onpoc
pacyere OCHOBaHUU.
1.2. IHXeHEpHO-T€0IOTUYECKUE U3BIC- 5 |05 1 5 CamocrosarenbHoe  u3ydeHue|Order mno mpaxktuyeckoi |[7K-2 — 3
KaHMS Ha TUIONIA/IKaX CTPOUTEIHCTRA. y4eOHOM JTUTEePaTyPHI. pabore. IIK-3 -3
Haznauenue riyOuHBbI 3a10%keHus QyH- IMonroroBka K JeKIUOHHBIM U|OTYET TO CaMOCTOSTENb-
namMeHToB. Bapuantsl ycrpolicTBa QyH- MIPAKTUYECKUM 3aHATUIM HOI1 pabore.
JnaMeHTOoB. IIpoekTupoBaHue OCHOBaHUI YceTHBIT onpoc
10 TIPEJICITEHBIM COCTOSTHUSIM.
HTroro no pasneny 5 1 2 10
Paznen 2. dyHgamMeHThl Ha €CTECTBEH-
HOM OCHOBaHMH.
2.1. Pacuer nentouHbix QyHnamentoB| S5 |05 1 5 CamocrosarenbHoe  u3ydeHue|Order mno mnpaxktuyeckoid |[7K-2 — 3
noja creHbl. OnpesneneHne pa3MepoB OT- y4eOHOM JTUTEPATYPHI. pabore. IIK-3 -3
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(B akaj. yacax)

dopMa TEeKyILIEro KOHTPOJIA

‘I& = s
~ 8 z
= & £
Pasznen/ tema 2, % = Bun camocrostenpHoOM YCIIEBaEMOCTH U ) % %
JVCLIATUTHHEI Z = |6 w| ¥ = % % paboThI MIPOMEKYTOYHOM aTTecTa- g § a:>
1S5 £5| 58 S
5E 9 B9 8 Y =
nenpHbIX (pyHnameHtoB. OmnpeneneHue [TonroroBka K JeKIUOHHBIM U|OTYET N0 CaMOCTOSTENb-
pa3mepoB (HyHIAMEHTOB NPU HATUYUH B NPaKTUYECKUM 3aHSATHIM HOU pabore.
OCHOBAaHMU CJIAOOr0 MOACTUIIAIOLIETO YcTHbIi onpoc
CJIOSL.
2.2. OcHoBHBIC TONIOKeHUs pacuera| 5 | 0,5 1 5 CamocrositennbHOEe  u3ydeHHe|OT4eT 1o TpakTHYeckou [[TK-2 —3
rubkux ¢yHgameHtoB. Pacuer ocHoBa- y4eOHOU TUTEepaTyphl. pabore. IIK-3 -3
HUI 10 TpeIeTbHBIM cOoCcTOSTHUAM. KoH- [MonroroBka K JEKHHOHHBIM U|OTYET TIO CaMOCTOSITEIb-
CTpyHpOBaHUE (PyHIaMEHTOB. HPaKTUYECKUM 3aHATHIM HOH paborte.
YcTHBII onpoc
HToro mo pazneny 5 1 2 10
Paznen 3. ®yHnaMeHTH Ha UCKYCCTBEH-
HBIX OCHOBaHUSIX.
3.1. Obmme ceeaenms. Koncrpyktus-| 5 | 0,5 0,5 5 CamocrtositennbHOEe  u3ydeHne|OT4eT 1O TpakTuueckol |[7TK-2 — 3y
HbI€ METO/Ibl YIIy4llleHUs paboThl IpyH- y4eOHOIl TUTeparyphl. pabore. IIK-3 — 3y
TOB. [MonroroBka K JeKHUMOHHBIM U|OTYET TIO CaMOCTOSITEIb-
NPaKTUYECKUM 3aHATHIM HOH paborte.
YcTHBIN onpoc
3.2. MexaHuyeckoe ymjaoTHeHHe TpyH-| 5 | 0,5 0,5 5 CamocrosarenbHoe  u3ydeHue|Order mno mnpaxktuyeckoi |[7K-2 — 3y
TOB OCHOBaHHi. 3aKperyieHue rpyHTOB. y4eOHO! JTUTEpaTypBhl. pabore. ITK-3 — 3y
[MonroroBka K JeKIUOHHBIM U|OTYET TO CaMOCTOSITEIb-
MPAKTHYECKUM 3aHATUSIM HOIi pabore.
Y CTHBII onpoc
HToro no pazneny 5 1 1 10

Paznen 4 ®ynnameHTsl riy0oKoro 3a-
JIOKEHHUSL.
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4.1. O6mue cenenus. Knaccudukanms| 5 1 1 10 |CamocrosarenbHoe u3ydyenue|Oryer 1O mpakTUueckou |[IK-2 — 3y
cBaii. Pacuer cBaliHBIX (P)yH/IaMEHTOB. y4eOHOM JTUTEePaATYPHI. pabore. 1IK-3 — 3y
[ToaroroBka K NeKIUOHHBIM M|OTYET MO CaMOCTOSITEINb-
IPAKTUYECKUM 3aHITUAM HOM paborTe.
YcTHbIM onpoc
HToro no pazneny 5 1 1 10
Paznen 5. @yHnaMeHThl B 0COOBIX YCIIO-
BUSIX.
5.1. OcobecHHOCTH MPOSKTHPOBAHHS| 5 1 1/11 11 |CamocrosrensHoe u3ydenwe|Order 10 mpakTUdeckou |[IK-2 — 3y
(GyHAaMEHTOB Ha JIIIOBUAIBHBIX TI'PYH- y4eOHOIl TUTeparyphl. pabore. IIK-3 — 3y
tax. ®Dusnko-mMexaHMYecKHe CBONCTBA [ToaroroBka k JeKIMOHHBIM M|OTYET MO CaMOCTOSITEINb-
JNMIOBHATIBHBIX TPYHTOB. OCOOEHHOCTH IIPAKTUYECKUM 3aHATHAM HOH paborte.
IpOEKTUpPOBaHUA  (yHAAMEHTOB  Ha YceTHBII onpoc
JTIOBUAIBHBIX TPYHTAX.
Hroro no pasneny 5 1 1/11 11
Paznen 6. CrpourtenscTBO Ha mpoca-
JIOYHBIX I'PYHTAaX.
6.1. CpoiicTBa MHpoOCaZO4YHbIX TPYHTOB.| S 1 1/11 11  |CamoctositenbHOoe  u3ydeHue|OTder 10 TpakTudeckoi | [7K-2 — 3yg
Pacuer ocHOBaHUM, CIOKEHHBIX IPOCa- y4eOHOU TUTEepaTyphl. pabore. 1IK-3 — 3y8
JOYHBIMU TpyHTaMu. OCHOBHBIE CIIOCO- [ToaroroBka K JeKIMOHHBIM M|OTYET MO CaMOCTOSITEINb-
Obl ycTpoiicTBa (pyHIaMEHTOB B YCIO- MIPaKTUYECKUM 3aHATHIM HOM pabore.
BHSIX IIPOCAIOYHBIX TPYHTOB. YcTHBII onpoc
Hroro mo pazneny 5 1 /11 11
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Paznen 7. CtpoutenbcTBO Ha 3aKapcTo-
BaHHBIX TEPPUTOPHUSIX
7.1. Tlonarue o kapcre, BHUABI KapcTo-| S 1 1/11 11 |CamocrosarensHoe um3ydeHwe|Order 10 TpakTUdeckoi |[IK-2 — 3ys
nposineHuil. OOHapy>KeHHEe KapCTOBBIX y4eOHOU TUTEepaTyphl. pabore. 1IK-3 — 3y8
nosiocteid. OlleHKa KapCTOBOM ONAacHO- [loaroroBka K JeKUMOHHBIM M|OTYET 1O CaMOCTOSITEINb-
cTi. MukpopailoHUpOBaHUE 3aKapCTO- HPaKTUYECKUM 3aHATHIM HOH paborte.
BaHHBIX Teppuropuil. KoHCTpyKkTHBHAs YceTHBI onpoc
3aIuTa 3TaHUH.
Hroro nmo paszneny 5 1 1/11 11
Paznen 8. Ycunenue ocHoBanwmii u GyH-
JTAMEHTOB
8.1. [Ipuuunbl ycunenus: GyHIaMEHTOB. | O 1 /11 11,8 |CamoctositensHOoe  u3ydeHue|OTdeT MO TpakTudeckoi |[7K-2 — 3yg
Crioco6b! yeunenust pyH/1aMEeHTOB. y4eOHOIl TUTeparyphl. pabore. IIK-3 — 3y8
3akperneHrue OCHOBAHUH. [loaroroBka K JeKUMOHHBIM M|OTYET MO CaMOCTOSITEINb-
NPaKTUYECKUM 3aHATHIM HOH paborte.
YcTHBIN onpoc
Hroro nmo pasnery 5 1 1/11 11,8
Hroro 3a cemectp 5 8 10/41 | 84,8 3ayer
HToro mo gucuumninue 8 10/4 | 84,8




5. O6pa3oBaTtenbHbIe M HHPOPMALMOHHbIC TEXHOJIOTHH

Peanu3zanusi KOMIIETEHTHOCTHOTO IMOJXOJa IMPEAyCMaTpUBAET MCIOJIb30BAaHHE B Y4eOHOM
MPOIIECCE aKTUBHBIX U HMHTEPAKTUBHBIX (DOPM MPOBEICHUS 3aHATUN B COYCTAHUU C BHEAYAUTOPHON
paboToii ¢ 11e51bi0 POPMUPOBAHUS U PA3BUTUA MTPO(EeCcCHOHATBHBIX HABBIKOB 00YYarOIINXCS.

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

1. TpagunuoHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTMU OPUCHTHPYIOTCS Ha OpraHU3aIUio 00-
pa3oBaTeNbHOTO MpoIlecca, MPEINoIaraloilyo MpsSAMYyI0 TPAHCIALMIO 3HAHUI OT IpernoaaBarens K
CTYJECHTY.

@opMbl Y4eOHBIX 3aHSATHI C UCHOJB30BAHUEM TPAJULMOHHBIX TEXHOJIOTUNA: UHPOPMAIOH-
Has JIGKIUSI U MPAKTUYECKOE 3aHSITHE, MOCBAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB
0 MPEATI0KEHHOMY aJITOPUTMY.

2. TexH0JIOTHH MPOOJIEMHOro 00y4eHHs1 — OpraHu3aIys 00pa3oBaTeIBLHOIO Mporecca, Ko-
TOpas MPEAINOoiIaracT NOCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YUEOHBIX MPOOJIIEMHBIX CUTYa-
LUN YISl CTUMYJTUPOBAHUS aKTUBHOM IMO3HABATEIHLHOU IEATETLHOCTH CTYICHTOB.

@opMbl Y4eOHBIX 3aHSATHI C HCMHOJIB30BAaHUEM TEXHOJIOTUN MPOOJIEMHOro OOYy4YeHHs: Hpo-
OJieMHast JICKIHS , TPAKTHIECKOE 3aHATHE B (hOpME TIPAKTHKYMA.

3. UHTepakTHMBHbIE TEXHOJOIMM — OpraHu3aius o00pa30BaTEIBLHOrO IMpoliecca, KOTopas
MpEANnoaracT akTUBHOE M HEJIMHEHHOE B3aMMOJIEHCTBHE BCEX YYAaCTHHUKOB, JOCTHXKEHHE Ha ITOU
OCHOBE JINYHOCTHO 3HAYMMOTO JJIsi HUX 00pa30BaTEIbHOTO pe3yibTara.

[Tpumensiembl HOpMBI YICOHBIX 3aHSATHI C UCIOJIb30BAHUEM CIICIIHATN3UPOBAHHBIX HHTEPAK-
TUBHBIX TEXHOJIOTHI: IEKLUS «OOpaTHOM CBSI3U» — JIeKIUsI-Oece1a, JISKIHsI-TUCKYCCHSL.

4. UudopMaliuOHHO-KOMMYHHKALIMOHHBbIE 00pa3oBaTe/ibHbIe TEXHOJOTHM — OpraHu3a-
1usi 00pa3oBaTeNBHOrO MPOIIecca, OCHOBAaHHASI HA MPUMEHEHUU CHEIHATU3UPOBAHHBIX MPOTPaMM-
HBIX CpeJl M TEXHUYECKUX CPEICTB paboThl ¢ HH(pOpMaIuei.

@®opMbl Y4eOHBIX 3aHATHI C UCIIOIB30BaHNEM WH(OPMALMOHHO-KOMMYHHKAITMOHHBIX TEXHO-
JIOTUM: JICKIUS-BU3yATTU3AIUS — U3JI0KEHUE COACP>KaHUSI COTIPOBOXKIACTCS MTPE3CHTALIUECH; TIPAKTH-
Yyeckoe 3aHATHe B (hopMe Mpe3eHTAIIHH.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00yYa0oIIMXCs

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

Boinonnenue pacueToB MHXEHEPHBIMU METOJAAMU PEKOMEHAYETCs! BHINONHATE Ha OBM c¢ uc-
noJib30BaHueM rporpamMmbl Microsoft Excel.

Jnis mydieit opraHu3aluy BpeMEHHU MPH W3yYeHUH AMCUUIUIMHBI « OCHOBAaHUS U (pyHAaMEH-
ThI» CTYIEHTY PEKOMEHIYETCsl 3aHUMAaThCsl CaMOCTOSITENIbHON paboTON MOcie KaXJI0To JEKIHUOH-
HOT'O U NTPAaKTUYECKOI0 3aHATHS B TEYEHHE BCETO CEMECTPA.

AynuropHas caMoCTOsATeIbHas padoTa CTY/AEHTOB MIPEANONAraeT peuieHre MPaKTUYECKUX 3a-
Jlad Ha IPaKTHUYECKUX 3aHATHIX.

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

AITP Ne2. [TpoekTrpoBaHue pyHAAMEHTOB HA €CTECTBEHHOM OCHOBaHMH.

AIIP Ne3. IIpoextupoBanue pyHIaMEHTOB Ha HCKYCCTBEHHBIX OCHOBaHHSIX.

ATIP Ne4. ITpoekTrpoBaHKE CBAHBIX (YHIaMEHTOB.

ATIP Ne5. CpaBHEHHE TEXHUKO-9KOHOMHUYECKHUX TTOKa3aTeyieid BApHaHTOB (yHIaMEHTOB

ATIP Ne6. PacueTr pyHIaMEHTOB M pOCTBEPKOB Ha MPOJIABIMBAHUE U PACKATIbIBAHUE.



7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHHs IPOMEKYTOYHOM aTTeCTALMHU

a) [lnannpyemble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JIsl NPOBeAeHUs POMEKYTOYHOM aTTeCTAUNHU
CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0yUeHUS OueHouHbIe CpeicTBa
KOMIETEHINH

IIK-2: B1ageHuemM MeToAaMH NPOBeIeHHsI MHKEHEPHBIX U3bICKAHUI, TEXHOJIOTHEH MPOEKTUPOBAHMS JAeTajled U KOHCTPYKIMH B COOT-
BETCTBHHU C TEXHUYECKHUM 3aJaHHEM C MCIO0JIb30BAHUEM JIMIEH3HOHHBIX YHUBEPCAJIbHBIX H CHEeNMATU3HPOBAHHBIX POTPAMMHO-
BbIYUCIUTEIbHBIX KOMILIEKCOB, CHCTEM AaBTOMATH3MPOBAHHOI0 NPOEKTHPOBAHNS U rpauyecKuX MAKEeTOB MPOrpaMm

3HaThb — OCHOBHBIE MOJIOKEHUSI aBTOMAaTU3UPO- TeopeTnueckne BONPOCHI K 3a4eTy
BAaHHOI'O IPOEKTHPOBAHUSA OCHOBaHWMH 1. ITpocagouHble rPyHTHI. XapaKTEPUCTUKU I'PYHTOB, CIIOCOOBI ycTpoiicTBa (hyHIa-
(GyHIaMEHTOB Ha cleUU(UUYECKUX TPyH- | MEHTOB.
TaX M HMCKYCCTBEHHBIX OCHOBAaHUSX C 2. HabGyxatomiue rpyHThl. XapaKTepUCTHKU IPYHTOB, CIIOCOOBI ycTpoicTBa (pyHaa-
UCIIOJIb30BaHUEM JIMLEH3UOHHBIX YHHU- | MEHTOB.
BEPCAIbHBIX U CIELUAIU3UPOBAHHBIX 3. Oco0eHHOCTH CTPOUTEIBCTBA Ha MIOBHAIILHBIX IPYHTaX.
[IPOrPaMMHO-BBIYMCIUTENIBHBIX  KOM- 4. OcOOEHHOCTH CTPOUTEILCTBA HA 3aKaPCTOBAHHBIX TEPPUTOPUSIX.
IJIEKCOB. 5. Ycuiienne ocHOBaHMM U (yH/1aMEHTOB.
6. YcTpoiicTBO (hyHIaMEHTOB BOJU3H CYIIECTBYIOIINX 3JaHHMH.
Ymetp — HCIOJIb30BaTh YHUBEPCAJIbHBIE U CIIE- IIpakTnyeckoe 3aganue

ONUaJIM3UPOBAHHBIC nporpaMmMHO-
BBIYMCIIUTENbHbIE KOMIUIEKCHl M Tpadu-
YECKUE MMAKETHI IPOrpaMM I IIPOEKTH-
pPOBaHUS KOHCTPYKIMH (DyHIaMEHTOB U
pacyeToB OCHOBaHMHM Ha croerudpuye-
CKHUX TPYHTax U HCKYCCTBEHHBIX OCHO-
BaHUAX.

PACYHET ®YHIAMEHTA 1101 KOJIOHHY HA 5BM

[Iporpamma "®ynaameHt", pazpaboTaHHas aBTOPOM MOCOOUs, TTO3BOJISIET MOJ00paTh
pa3Mepbl OTACIBHOTO CTyIeHYaToro (hyHaaMeHTa, HeOOXOAUMYIO apMaTypy MO MOJOIIBE
U OTIPEICITUTH OCAJIKY.

Hcxonnsie nanubie (puc. 13) mis pacyera BBOAATCSA B CIEAYIOIIEH MOCIIEI0BATENb-
HOCTH:
Ver Voo | K - mpomsBenenue koddduimenToB yciaoBuii paboTsl st onpeneneHus R u

¢dbopmyne (7) CIT[ 2 ];

@, - Yroll BHYTPEHHETO TPEHHS HECYILETO CIIOSI B Tpaycax;

C” - YACIIBHOC CHCTIJICHUEC HECCYILCTO CJIOA B xlla;




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

¥, - YAEIbHBIHA Bec IPyHTa MO/ nojomBoit B xH [ m°;

¥, - YCPEIHEHHOE 3HAYCHHE Y/IEIBHOTO BECa TPYHTa BhIIe MOAOMBLI B KH [ m°;

d, - ryOuHa 3aM0)KeHHs OT IIAHMPOBOYHOW OTMETKHM (TIPH OTCYTCTBHMH IOJBAJNA) HIH
IpUBEJICHHAs TIyOMHa 3a10KeHus GyHAaMEeHTa OT I10J1a [oABaja, M,

d, - TIyOumHa mojBaja OT IUIAHMPOBOYHOH OTMETKHM B M (IIPM OTCYTCTBHH IIO/BaJia

d, =0, npu riryoune noasana 6onee 2m d, =2m);
d
S

H, - BricoTta pynnamenrta B m (kpatHa 0,3m);

, - TIIyOMHa 3aJ10KEeHUs OT IPUPOJHON OTMETKU B M ;

4 - AOIIyCTHMas OCaJKa B CM ;

h, - rryOuHa crakaHa B v

b
h

bc - IIMpUHA CCYCHUS KOJIOHHBI B M ,

- [IFPHHA CEYCHUs MOJAKOIIOHHUKA B . (kpatHa 0,3 );

« - BBICOTa CEYEHHMs IMOKOJIIOHHNKA B M (KpaTtHa 0,3m );

hc - BBICOTA C€UYCHUS KOJIOHHBI B M ;

Ng, » Ny, - HOpMAaTUBHOE U pacueTHOE 3HAUEHHs IPOJOIbHON CHIIbL, KM |
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CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

7. 7. Lcf
777 777 No ©
o
F ] 7
o B I — O e e
“ \\n ol / E A
L—d' [ ] =
I\ ‘
< Ef'l'l YI L
Eoz V2
M T a0coJIroTHAsA BEIWMYMHA HOPMATUBHOI'O 3HAYCHUA MOMCHTA Ha YPOBHC IOJOLIBBI,
KH - wm;

Puc.13. Pacuetnas cxema ¢yHnamenTa s pacdera Ha OBM

A - MuHUManpHOe 3HaueHue orHomernus P. /P, 0 wm 0,25;

R,: - pacueTHOE CONpOTUBIIEHHE OETOHA Ha pacTsbkenue B Mlla

R - pacueTHOE CONPOTUBIIEHNE apMaTyphl Ha pacTsbkeHue B Mlla;;

a - TOJIIMHA 3aIMTHOTO cjiod OeToHa apMaTypbl HUXHeH ctyneHu (a > 0,035m - mpu
HaJIM4uu 0€TOHHOM MOAroToBKH, a > 0,07.m - pH ee OTCYTCTBHH);

N - KOJIMYECTBO CJIOEB IPYHTA B MpeJiesiaX CKUMAaEeMON TOJIIH;

E,; - Moxysb oOmelt neopmany nepBoro ciaos noj noAowBoi ¢pyHaamenra, xlla;
Y41 - YI€TbHBIH Bec TpyHTa 3T0TO Citost, kH [ m*;

Y, - PacCTOsIHHE OT MOIOUIBHI (pyHIAMEHTa A0 HWKHEH IPaHHIBI 3TOTO CIOSI, M |
Eois7ui» ¥ - A7 BTOPOTO M MOCIEAYIOIIUX CJIOEB B NpeAesax CKUMAeMOW TOJIIH .
Jst nocnenHero cnos Y, = 20m .

B pesynbsrare pacuera mporpamMma BEIBOAUT HA I€YATh:

- OCHOBHBIC HCXOOHBIC TaHHBIC;
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CTpyKTypHBIii

AIEMEHT [Tnaaupyemblie pe3yiabTaThl O0yUeHUS OueHouHbIe CpeicTBa

KOMIIETCHIIUH
- pacyeTHOE COIIPOTHUBIIEHHE HECYIETO CIIOS;
- pa3Mephl B IUIAHE U BBICOTHI CTYIICHEH;
- IUIOLIAJb MONEPEYHOI0 CEYEHUsl apMaTrypbl IO MOJOLIBE O KOPOTKOW M JJIMHHON

CTOpPOHE;

- ocajky (pyHAaMeHTa.

Bnanets — METOJIaMH IIPOBEICHUS U aHAIIA3a pe- IIpakTH4eckoe 3a1aHue

3yJIbTATOB  MHYKEHEPHO-T€OJIOTMYECKUX
U3BICKaHUH TPYHTOB, OOJIAAIONINX CIIe-
M(pUUECKUMU CBOMCTBAMH M HUCKYC-
CTBEHHBIX OCHOBAHHUM C HCIIOJIb30BaHU-
€M JIMUEH3UOHHBIX CIEIUaTU3UPOBaH-
HBIX MPOrPaMMHO-BBIUUCIUTEIbHBIX
CPEACTB.

[TPOBEPKA CJIABOI'O ITOACTHUJIAIOILETO CJIOA.

HCO6XOIII/IMOCTB IMPOBECPKU ciaboro IMOACTUJIAOIICTO CJI0SA BO3HUKACT B TOM Cliy4dac,
CCJIM 1O HECYIIUM CJIOEM 3aJIeracT cioii ciraboro T'pPyHTa ( C MEHBIIIUM 3HaueHueM R )

Cytb npoBepku (Gopmyrna 9 CHull [ 2 ]) 3akimoyaercs B ToM, 4TOOBI TepeiaBaeMoe
Ha Ci1a0blil ClI0M JaBieHHE O, HE MPEBBIIIAT0 PACUCTHOTO COMPOTUBIECHUS CIaboro

rpyHra R, :
0,=0,+0, <R, (4.1)
rJie O, - IOTIOIHUTENBHOE BEPTUKAIBHOE JIABJICHUE HA KPOBJIKO CIab0r0 rPyHTa OT

Harpysku, nepezaBaeMoi pyHIaMeHTOM;

ng - HAIIPpSIPKCHUA OT COOCTBEHHOI'0 Beca TPYHTa Ha KPOBJIIO ¢1aboro cios.

PexomeHyeTcs cnemyromas mocae10BaTeIbHOCTh MMPOBEPKHU CIIA00T0 TOJCTHIAIO-
I11€T0 CJIOSL.
1) OnpenensieTcst AOMOTHUTENIBHOE JaBJICHUE HA YPOBHE TIOIOIIBHI (PyHIaMEHTa

po:p||_7/"d' (4-2)
rae p” - CpCOAHEC TABJICHUC 110 TOAOMIBE (bYHI[aMCHTa.

2) IloacuuThIiBaeTCS JOMOTHUTEIBHOE BEPTHKAIBHOE AaBJICHUE Ha KPOBIIIO Clla-
Ooro rpyHTa

O, =0 Py, (4.3

rac o - KOS(l)C];)I/IHI/IeHT HN3MCHCHUA JOIMOJIHUTCIIBHOIO HAIPSIXKCHUSA 110 FJ'IY6I/IH6, IpUHU-

14



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

Maetcs 1o Tabu. 1, mpui. 2 [ 2 ], B 3aBUCUMOCTH OT OTHOIIICHHS CTOPOH (yH1a-
MEHTa
n=1/b
Y OTHOCHUTENBHOM riryounsl & =2-2/Db,
r7ie Z - pacCTOsSIHUE OT MOJIOMIBHI yHIAMEHTA JI0 cJ1ab0ro MOICTUIIAIOIIETO CIIOS.
3) Haxopmst mmomanp yciuoBHOTO pyHAaMeHTa, 0 KOTOPOH MPOUCXOAUT Tepe-
ava JOMOJIHUTEIBHOTO JaBICHUS Ha CIIa0bli CIOH.
A =(Ny, +7-d-A)/o,. (4.4)
[Tpu mpoeKTUpOBaHUU JIEHTOYHOTO (yHIAMEHTa PACCMATPUBACTCS YYACTOK JUITMHOM
1u, mosTOMY ompeenseTcs He IUIoNIaib, a IIMPUHA YCIOBHOTO PyHIaMeHTa

b, =(ny, +7-d-A)/o,. (4.5)
Jnis otaenbHBIX (DYHIAMEHTOB C HPSIMOYTOJIBHOW IMOJIONIBONM HMIMPHHA YCIOBHOTO

dbynnamenTta, cornmacio CHull [ 2 ], onpenensiercs o popmyse

b, = A +a’ —a, a=(-b)/2. (4.6)

4) IlogcuuThIBaeTCA PacYETHOE COMPOTHBIIEHUE CI1a0Oro IpyHTa JUIsl YCIOBHOTO
(GyHnameHnTa, npuHUMas B KauecTBE MHUPHHBI GyHIaMeHTa b,, a B KadecTBe TIIyOUHBI 3a-

moxxenus d, (yq, =y, =1).
5) Onpenensercs Hanps>KEHUE OT COOCTBEHHOTO Beca IPyHTa Ha TiTyOnHe

Oy :Z7i -h. (4.7)
6) mpoBepsAeTCs YCIOBHUE
0,=0,+t0,,<R,. (4.8)

Eciau ono He BBIIIOJIHACTCA, TO YBCIMYUBAIOT ITLIOIIAAb MOJOMIBBI (I)YHI[aMCHTa npu-
MCEPHO B O, / RZ pa3 1 BCC BBIYUCIICHUA ITOBTOPAIOT.

15



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

IIK-3. cnoco0HOCTHI0 MPOBOAUTH NMPeIBAPUTEIbLHOE TEXHUKO-IKOHOMUYECKOe 000CHOBaHHE NMPOEKTHBIX pPellleHuii, pa3padaTbiBaTh Mpo-
€KTHYI0 U Pa004yI0 TEXHUYECKYI0 IOKYMEHTAlN0, 0GOPMIATH 3aKOHUYEHHbIE TPOEKTHO-KOHCTPYKTOPCKHE Pad0Thl, KOHTPOJMPOBATH CO-
OTBeTCTBHE pa3padaTbiBaeMbIX IPOEKTOB M TEXHUYECKOIl JOKYMEHTANMHU 3aJaHUI0, CTAHAAPTAM, TEXHUYECKHUM YCJIOBUSIM U IPYTHM HOP-

MAaTHBHBIM JOKYMCHTaM

3HaTh

— OCHOBHBIE PACUETHBIE MOJEIU U Me-
TOJbl, O0JACTH MX HPUMEHEHUS IIpH
pacuerax (yHAAMEHTOB Ha €CTECTBEH-
HBIX OCHOBAHHUSX, CBAalHBIX (pyHIaMEH-
TOB ¥ ()yHJAMEHTOB ITTyOOKOro 3ajoxe-
HUs, (QYyHJIAMEHTOB Ha cleUUu(UUECKUX
IpYHTaX M Ha MCKYCCTBEHHBIX OCHOBa-
HUSX.

TeopeTnueckne BONPOCHI K 3a4eTy
1.  IIpuunHBI MOPO3HOIO IyYEHUs IPYHTOB. YUET MOPO3HOI'O Iy4YEHUS NPU Ha3Haye-
HUY [TyOUHBI 3a10KeHUs PYHaMEHTOB.
2. CnocoOsl onpeneneHust MOy s aeopmanuu rpyHTOB.
3. ConpoTuBJIE€HHE CIBUTY CHIIYYHUX U CBA3HBIX IPYHTOB.
4.  lloHATHe O KpUTHMHYECKMX Harpy3kax Ha rpyHT. PacueTHoe conpoTuBiieHuE
IpyHTA.
5.  AKTHBHOE JaBJICHHE CBIIIYYHX U CBSI3HBIX TPYHTOB Ha MOIOPHBIE COOPYKEHUSI.
6. IlaccuBHOE JaBiieHHUE CBHITYYUX U CBSI3HBIX TPYHTOB Ha MOJIOPHBIE COOPYKEHHUS.
7. OueHka yCTOWYMBOCTH OTKOCOB IO METOJLYy KPYTJIOLMINHAPUIECKUX TOBEPXHO-
CTEH CKOJIbXKEHUS.
8. Cnyyan pacuera OCHOBaHMH 1Mo 1 rpymnmne npeaenbHbIX COCTOSHUM.
9. BapuanTsl (yHIaMEHTOB B 3aBUCUMOCTH OT WH)KEHEPHO-TEOJOIMYECKUX YCIOBUM
CTPOMUTENHCTBA.
10. Pacuet ocHoBaHwmii o geopmanusM. MeTos] MocIoiMHOro CyMMHUPOBaHUS.
11. Buasl pyHAaMEHTOB Ha €CTECTBEHHOM OCHOBAHUHU.
12. Onpenenenne riayOUHbI 3al105KeHUsT QyHIaAMEHTOB.
13. OnpeneneHre pa3MepoB MOJIOMIBBI IIEHTPATHHO U BHEIICHTPEHHO HArpyKEHHOTO
¢byHaaMeHTa.
14. 3amuTa moABabHBIX MIOMEIIEHUN OT TPYHTOBBIX BO/I.
15. ®yHaMeHThI Ha TPYHTOBBIX MOIYIIKAX.
16. CriocoOBbI yIIJIOTHEHHSI TPYHTOB.
17. CiocoOsI 3aKpernieHus: TPYHTOB.
18. Kimaccudukanus cBaii 1 CBaltHBIX (PyHIIaMEHTOB.
19. Knnaccudukanus pocTBEpKOB.
20. Onpesenienue HeCyIIel CITOCOOHOCTH CBaii-CTOCK.

16



CTpyKTypHBIii
AJIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0yUeHUS OueHouHbIe CpeicTBa
KOMIIETEHINH

21. OnpeneneHue HeCylIeld ClIOCOOHOCTH BHCSIYMX CBAl MPAKTUYECKUM CITIOCOOOM.
22. [lunaMuveckuii croco0 ornpeneeHus HeCcyIeid CiocOOHOCTH CBai.

23. OnpeneneHue HeCylIel ClIOCOOHOCTH CBal 10 IaHHBIM CTaTHYECKOTO 30HIUPOBa-
HUSL

24. CtaTrueckue UCIBITaHuUs CBail.

25. [lopsimok MPOEKTUPOBAHUS CBAHBIX ()YHIAMEHTOB.

26. Onpenenenue ocaaku cBaitHoro Gpynaamenta. KyctoBoit adexr.

27.YcnoBusi BOSHUKHOBCHHS U yUET OTPHIIATESIILHOTO TPCHHSI B CBAWHBIX (yHJIaMEH-
Tax.

28. O1mycKHBIE KOJIOIIIBI U KECCOHBI.

YMmeth — BBINOJHATE PacyeTbl OCHOBAaHUM IIO IIpakTHyeckoe 3a1aHue
Hecyllel cnocoOHOCTH B X0J1€ IPOEKTH-
poBaHusi (YHIAMEHTOB Ha €CTECTBEH- OmnpenenuTs yCI0BHOE pacyeTHOE CONPOTUBIICHUE R, 1S 3aJlaHHBIX TPYHTOB.
HOM OCHOBAHHUH, CBallHBIX (PYHJIaMEHTOB — '
’ byuz Ro—7c1'7c2(My'b'7u+Mg'd1'7u+Mc'Cu)-
U (pyHZAMEHTOB ITyOOKOTrO 3aJ0KEHUS,
(GyHI1aMEHTOB Ha creun(UUECKUX IPyH- JlomycTuMm, 4YTO 3[aHME HMEET KECTKYI0 KOHCTPYKTHBHYIO cxemy. OTHOIICHHE
Tax M HA UCKYCCTBEHHBIX OCHOBAHWSX C |JIMHBI 31aHUA K ero Beicote L/ H =15.
UCMOJIL30BAHUEM  COOTBETCTBYROIIIMX JlaHHBIE JUIs BBIYMCIIEHHUS y00HO NPECTaBUTh B TAOIMYHOM (hopme

pacUeTHBIX MOJENEN U METOJIOB.

Bupg Ver|Ve2 | @ M;f M MC 4 7 d G

IPYHTa 110 ’ kH/M® | kH/M®| | xTTa

IO A0IIBE

1 23|45 |6 | 7 8 | 9 (10|11




CTpyKTypHBIii
DJIEMEHT

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

KOMIICTCHII MU

Cynecy |1.2(1.1]|24|0.72{3.87| 6.45 | 19.2 | 19.2 |1.4| 13
I'mmua (1.1)1.0|10(0.18|1.73| 4.17 | 18.1 | 19.2 {3.2| 20

Ilecok
cpenneii [1.4(1.4]34(155(7.22| 9.22 | 10,0 | 18,0 |5.2 -

KPYITHOCTH|
I[J'IH TpeTLero CJ1I0d B q)OpMy.]'Iy JJIA paC‘IeTHOFO COHpOTHBHeHI/IH IIoACTaBJIIsSIEM
y,ZIeJII)HBIe BECa C y‘IeTOM B3BCHINBAKOIIICTO I[eﬁCTBPI?I BOIbI
- 26,610
Vs =10 = =10xH | M
l1te 11066
— 27-1
Vs 7 Vo _ O g7kt /s

T2 =1 e, T 1+1.08
27,0
B
7;|3 = (Z?ﬂli 'hi)/zhi = 19’2.3'24_1;;:3—’264_8’17.0,4 :18107;4_1—31
Ry, =12-11-(0,72-1-19,2 + 387 -1,4-19,2 + 6,45 -13) = 254114,
Ry, =11-10-(018-1-181+1,73-3,2-19,2 + 417 - 20) = 207x1Tc;
Ry, =14-14-(155-1-10,0 + 7,22 5,2 -18,0) = 1355x/7a.

BriBoabI:
1. Bece cion npuroiHel B KAUECTBE OCHOBAHMUSL.
2. Ilpu OTCYTCTBHM APYTUX OrpaHUYEHUH 11e51ecO00pa3HO BBITOIHUTh (DYHIaMEHTHI

C MUHUMAaJIbHOW TITyOMHOMH 3aJ105KeHus, paBHOH 1.4M
Puc. 1. PacueTHas cxema s onpeiesieHns yCJIOBHOTO PACU€THOIO CONPOTUBIICHUS

e, =(L+w)’s —1=(1+0,40) 1=1,08.
y

IPYHTOB.
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CTpyKTypHBIii

3JIEMEHT [Tnaaupyemblie pe3yiabTaThl O0yUeHUS OueHouHbIe CpeicTBa
KOMITETCHILIUU
Bnanets — HaBbIKAMHM PAcyeTOB OCHOBAHMUH IO IpakTnyeckoe 3axanue
nedopMarusaM B XOJ€ MPOCKTUPOBAHUS
byHIaMEHTOB Ha €CTECTBEHHOM oOCHO- | Jlisi (yHIaMEHTOB Ha €CTECTBEHHOM OCHOBAaHHUH, HA IECUAHBIX M I'PYHTOBBIX MOTYyIIKAX
BaHUM, CBalHBIX (PYHJAaMEHTOB W ()yH- | B INOJABILIOLIEM YHCJE CIIy4acB ONPEACIAIONIMM SBJIAETCS pacyeT Mo 2 rpymmne Ipe-
JTAMEHTOB TJIYOOKOro 3alloKeHHs, PyH- | JEJIbHBIX COCTOSAHUH (10 AedopMalusIM), KOTOPbIH BKJIIOYaeT B ceOsl pacyeT O0caZoK U

JaMCHTOB Ha CHCIII/I(l)I/I‘-IeCKI/IX I'pyHTax u X HCPAaBHOMCPHOCTH. I/I3JIO)KCHHYIO HHWXKXC MCTOJAUKY MOKHO HCIIOJIL30BaTh HE TOJIBKO
Ha HMCKYCCTBCHHBIX OCHOBaHHMSAX C HMC- | A1 (yHIAMEHTOB Ha €CTECTBEHHOM OCHOBaHMH, HO U JUId (yHIaMEHTOB Ha MECYAHOM
I0JIb30BAaHMEM COOTBETCTBYIOIIMX pac- | MOAYIIKE, pacCMaTpUBasi MOAYLIKY KaK OWH U3 CIOCB.

YETHBIX MOJICJICH U METOJIOB. [Tpu ompeneneHuu OCajKu MO METOAY MOCIOHHOTO0 CyMMHUPOBAHUS PEKOMEHIyeTCS
CJICTYIOIINN TTOPSOK paOOTHI.

1) BBIYHCISIOT IOMONHUTENLHOE IaBJICHHE HA YPOBHE MOJIOIIBEI

Po =Py —7 -d. (6.1)
2) OcHoBanue pa3duBaroT Ha ciou TommuuHoi hy <0,4-b.
3) OnpenensoT TONOJHUTEIbHBIC HANPSHKEHNS HA TPAHUIIAX 3JIEMEHTAPHBIX CIIOEB
OJT IICHTPOM TIO/IOIIBEI (pyHIaMeHTa
Cp=0a" Py, (6.2)
o | - k03D dUIMeHT U3MEHEHUS JOMOJHHUTEIBHOTO JIaBJICHUS IO TIyOWHE, 3aBUCSIIUN OT
COOTHOIIIEHUSI CTOPOH mojaomBbl GyHaamenta 7 =1/b wu orHOCHMTENBHON TITyOWHBI
&=2-z/b (onpenenstorcs mo tadur. 1 mpuin.2 [2]).

Z F paccTOSTHUE OT MOJOMIBHI (PYHIAMEHTA IO TOUKH, B KOTOPOI OnpeensieTcs HapshHKeHHe.
4) OmnpenensoT HaNPsHKEHUsT OT COOCTBEHHOTO Beca TPyHTa Ha rpaHuIax dJe-
MEHTApHBIX CI0EB

ng=}/'~d +Zyi~hi. (6.3)
5) OnpenensiroT HUKHIOK TPAHUITY C)KUMAEMOU TOJIIH U3 YCIOBUS
c,=02-0,. (6.4)

Ecnu rpanuna cxumaeMoil TOJIIM HaXOAUTCS B CIIO€ TPYHTA C MOJyJIeM aedopma-
uuu MeHbllle SMIla wnu Takol Clloi 3ajieraeT HeMmOCPEICTBEHHO HUXKE 3TOW TTyOUHBI,
TOT'J1a HYKHIOK TPAHULY CKMMAEMOW TOJIIIM ONPEAEIIIOT U3 YCIOBUS
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CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0yUeHUS

OneHouHble CpeacTBa

B =08

0,=010,. (6.5)
6) Ocanka pyHmameHnTa onpenensercs 1o GopmyJie
S =0’8'zO_Zp,i 'hi , (6.6)
EOi

- K03(1)(1)I/II_II/I€HT, y‘II/ITLIBaIOH_II/Iﬁ YCJIOBHOCTBH pvaCTHOﬁ CXCMBI,

- CpeJIHee 3HAYCHUE JIOTIOJIHUTEIILHOTO HATIPSKCHHUS B JICMEHTAPHOM CJIOE TPYHTA;
E, - Momynb nedopmanuu i — 2o cios rpyHTa.

7) [onyueHHYIO OCaJIKy CPAaBHHBAKOT C MPEICIIbHON BETMYMHOM, B3STON M3 mpwin.4
CII [2]. Ecnm ocaika MpeBBIIIACT MPEAeTbHYI0, TO JUO0 YBEIMYMBAIOT IUIONIAAb IO-

JOIIBEI, 1100 YBCINYNBAOT FJ'IY6I/IHy 3aJI0KCHUA.
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0) Ilopsaxok npoBeaeHNs MPOMEKYTOYHOI aTTeCTAlMH, MOKA3aTeJd U KPUTEPUH Olle-
HUBaHUS

[TpomexyTouHas arrectauus no aucuuiiinHe «OcHOBaHUS U (YyHIaMEHTBD» BKIIIOUAET TE€O-
pEeTHUYECKHE BOMPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMHUCS 3HAHUU, CTe-
neHb CPOPMUPOBAHHOCTH YMEHUM U HABBIKOB, POBOJUTCS B opMe 3a4eTa o UTOraM 5 Kypca.

IToxa3aTenn U KpUTepHHU OLCHMBAHUS 3a4YeTa

(B cOOTBETCTBUU C (POPMHUPYEMBIMU KOMIIETEHIIMSIMUA U TUIAHUPYEMBIMH pe3yJbTaTaMu 00y-
YEHU):

Jlis momydeHus 3adeTa Mo AUCHUIUIMHE 0OYUYaIONIMACs JTOJDKEH MOKa3aTh BBICOKUI YPOBEHb
3HAaHUI HE TOJIBKO Ha YpOBHE BOCHPOM3BEACHUS U OOBACHEHUS MH(OPMALMU, HO M MHTEIUIEKTY-
JIbHBIC HABBIKM peIIeHUs MpoOJeM W 3ajad, HaXOXACHUS YHUKAIBHBIX OTBETOB K IMpobOiemam,
OLICHKH U BBIHECCHMSI KPUTUYECKUX CYKICHUM.

O1eHKa «3a4TeH0» BBICTABIIECTCS CTYJEHTY, €CIIM OH 3HAeT MaTepuas, rpaMOTHO U MO CyIle-
CTBY M3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH, YBEPEHHO BBIIIOJIHAECT IPaKTHYE-
CKHe 3a/1aHus. B orBeTe MOryT OBITH JAOINYIEHbl HETOYHOCTH WJIM HE3HAYUTENIbHbIE OLIMOKH, HC-
IIPABJICHHBIE CTYIEHTOM B XOJI€ OTBETA Ha JIOIIOJIHUTEIbHBIE BOIIPOCHI IIPENOAaBaTEls.

OneHka «He 3a4TeHO0» BbICTABIISIETCS CTYJEHTY, KOTOPbIM HE 3HAET 3HAUYUTEIbHOM YacTH
IPOrpaMMHOI0 MaTepuaa, JOMyCcKaeT CyLIeCTBEHHbIE OINOKHU, HEYBEPEHHO, C OOJIBIIMMHU 3aTPy/-
HEHHSIMU BBITIOJIHSET MPAKTHYECKHE PaOOTHI.

8 YueOHo-MeTOAMUYECKOE U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

a) OcHoBHas JUTEpaTypa:

1. TanmaroB, b.1. Mexanuka rpyHTOB, OCHOBaHUSI U (yHIAMEHTHI (BKJIIOYas CrielUaIbHbINA
KypC MH)KEHEPHOW reosiorun) [DnekTpoHHbli pecype] : yueOnuk / .M. /lanmaToB. — DIeKTpOH.
maH. —  Cankr-IlerepOypr : Jlaws, 2017. — 416 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/90861 . — 3ari1. ¢ skpana

2. bepnuaoB, M.B. OcHoBanus u QyHnameHThl [DIeKTpOHHBIM pecypc] : yueOHuk / M.B.
bepaunoB. — Dnektpon. nan. — Cankr-IlerepOypr : Jlanp, 2019. — 320 ¢. — Pexxum noctyma:
https://e.lanbook.com/book/112075 . — 3aru. ¢ akpaHa.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. TaBpmios, B. b. IlpoextupoBanne ocHoBaHuii U QpyHaameHToB. KoHcnekT nekuuit [Dnek-
TPOHHBINA pecypc] : yueOHoe mocobue / B. b. I'aBpunos, A. U. Caranaros ; MI'TY. - Mar-
autoropck : MI'TY, 2017. - 1 saekrtpon. onrt. guck (CD-ROM). - Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3238.pdf&show=dcatalogues/1/
1136957/3238.pdf&view=true. - MakpooOBbEKT.

2. Hes3opos, A.JI. OcHoBanus u ¢yHaamentsl. [locobue mo pacuery M KOHCTPYMPOBAHHUIO
[DnexTpoHHbI pecypc]: yued. nmocodue / A.JI. Her3opos. - M. : UznarensctBo ACB, 2018.
— 154 c. — Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785432302633.html. —
3ari. ¢ 3KpaHa.

3. ManeimieB, M.B. Mexanuka rpyHToB. OcHOBaHUS U ()yHIaMEHTHI (B BOMPOCaX U OTBETAX)
[DnexTponHsbIil pecype] : YuebHoe mocodue / M.B. Manbimes - M. : UznarensctBo ACB,
2015. — 104 c. — Pexxum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785432300591.html . — 3aru. ¢ skpana.

r) lIlporpammHuoe odecnieuenne u UHTEepHeT-pecypcehl:
Juyenzuonnoe npozpammuoe obecneuenue:

Haumenosanue 10 Ne norosopa Cpok nelicTBUS JTMLIEH3UH

MS Windows 7 HA-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018



https://e.lanbook.com/book/90861
https://e.lanbook.com/book/112075
http://www.studentlibrary.ru/book/ISBN9785432302633.html
http://www.studentlibrary.ru/book/ISBN9785432300591.html

MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
ACKOH Kowmmnac 3D B.16 J1-261-17 ot 16.03.2017 0ecCcpovHO
FAR manager CBOOOTHO PacIpOCTPaHIEMOE O6eccpouHO

7Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0eccpovHO

Humepnem-pecypcwi:

1. Dnexrponno-o6ubauoreunsie cucremsl ®I'BOY BO «MI'TY um. I'.. HocoBay [DnexTpon-
Helii pecypc]. — Pexxum mocryna: http://newlms.magtu.ru/course/view.php?id=76738 (mara
obpamienus 26.08.2019).

2. TocynapctBeHHass myOauM4HAs Hay4YHO-TEXHUYECKas OnbOmnorexka Poccum [DneKTpoHHBIN
pecypc]. — Pexxum nocryna : http://www.gpntb.ru (zara ooparenus 26.08.2019).

3. Odwunuaneuerii cait Jucceprammonnoro ¢ouaa Poccuiickoit rocyaapcTBeHHOW OUOIMOTE-
ki [DnekTpoHHblt pecypc]. — Pexum poctyma: http://diss.rsl.ru/ (mara oOpamieHwust
26.08.2019).

4. Caiit bubmuorexkn Poccun [Dnekrponnslii pecypc]. — Pexxum mocryna: http://www.libs.ru/
(mara obpamienus 26.08.2019).

5. Hayunas snexrponnas oubnmoreka eLIBRARY.RU [Onexrponnsiii pecypc]. — Pexxum no-
cryma: https://elibrary.ru/defaultx.asp (zata obparenus 26.08.2019).

6. BbecrnarHas MOMCKOBasi CHCTEMa MO MOJHBIM TEKCTaM HAyYHBIX MyONMKanui Bcex (opma-

ToB M gaucuuiuinH  Google Scholar [DOnektponnsiit pecypc]. — Pexum poctyma:
https://scholar.google.com/ (nata oopamenus 26.08.2019).

U Jpyrue axkTyalbHble CIIPaBOYHbIC MaTepHajbl MH(OPMAIMOHHBIX pecypcoB ceTu MHTepHer,
KOTOpBIE BO3MOXHO HCIIOJIb30BaTh B MPAKTUKE MPENOJaBaHUs TUCHUIUIMHBI «CelcMOCTOMKOCTD
COOPYKEHUIN».

9 MaTepI/laﬂbHO'TeXHI/I‘leCKOC o0ecrneyeHue AUCHHUIIIIMHBI

MaTepI/IaJILHO-TeXHI/I‘leCKOC obecreyeHune JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH OcHalieHue ayJuTopun

VY4yeOHble ayIUTOpPUH Ui TPO-
BEJICHUS 3aHATUH JIEKIIMOHHOTO
TUIA

MYJIBTI/IMG,[[HI}'IHBIC CpeacTBa XpaHCHU:A, MICpeaavuu U IMpea-

CTaBJIeHUs UH(pOpMauu

Y4eOHble ayAuTOpUH Ui TIPO-
BEJICHUS MPAKTUYECKUX 3aHS-
TUW, TPYNIOBBIX U WHIUBHIY-
albHBIX KOHCYJIbTAlMM, TEKY-
IIEr0 KOHTPOJIA U MPOMEXYTOU-
HOM aTTecTaluu

MYHBTHMeﬂHﬁHBIe CpeacTBa XpaHCHUA, MICpeaavyu U Mpea-

CTaBJIeHUs UH(pOpMauu

[Tomemenuss a8  caMoOCTOS-
TEeJIbHOM paboThl 00yUarOIIMUXCS

[epconanbhbie kKoMmbioTepsl ¢ maketom MS Office, Bbixo-
oM B VIHTEpHET U ¢ JOCTYNOM B JIEKTPOHHYIO MH(OpMa-

IIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemienne 1 XpaHeHUd U
npOoQUIAKTHIECKOTO 00CTyKH-
BaHUs y4eOHOro 000pyI0BaHUS

[Mkadsl g XpaHeHus: y4eOHO-METOJUYECKONH JOKYMEHTa-

[IUU ¥ Y9€OHO-HATJISTHBIX TTOCOOMIA
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