MMHUCTEPCTBO OBPA30BAHUS HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKACHUE
BbICLIEr0 00pa30BaHuUs
«HyBanickuii rocygapcTBeHHbli yausepcurer uMeHd M.H. YiabsHoBa»

CrpoutenpHblil paKyIbTET

Kadenpa crpoutenbHBIX KOHCTPYKIIHIA

YTBEPXJIEH
Ha 3acelaHuu Kadeapsbl
« » 2017 r.,

npoTtokoa Ne
3aBenyrouuii kageapoit

A.H. [TnoTHHKOB
« » 2017 r.

METOAUYECKHUE MATEPHAJIBI
10 IUCLIMILIMHE

«ABTOMATH3HPOBAHHbIE PACUYETHI 31AHUI U COOPYKEHHII»

Hanpasnenue noarotoBku (cnernuanbHOcTh) 08.05.01. CTpOUTENbCTBO YHHKANBHBIX 3/1aHUN U
COOPYXKEHHI

KBanudukanus (cTeneHb) BbIMYCKHUKA HHKEHEP-CTPOUTENb

Yebokcapsl - 2017



Meronuyeckue MaTepuanbl pa3paboTaHbl Ha OCHOBE pabodeil mporpamMmbl TUCITUTLIAHBI,
MPEAYCMOTPEHHOM 00pa3oBaTelbHOM mporpamMmor Bbiciiero o6paszoanust (OII BO) mo
cnenuanbHocTH 08.05.01 — « CTpOUTENhCTBO YHUKAIBHBIX 3/IaHUH M COOPYIKEHUN Y.

COCTABHUTEJIN:

Cr. npen. Ka¢. CK A.I'. Hukonaea

COIJIACOBAHO:

MeTtoauueckas Komuccusi crpoutenbHoro Qaxkynsrera «30» aBrycra 2017 r., mIpoTOKOI
Nel.

Jlexan ¢akyibrera A H. TInoTHHKOB




1. MeToauyeckue yKa3aHHus 00y4aloUMMCsl 10 BHITMIOJHEHUIO CAMOCTOSITEIbHOI PadoThI

1.1 3nauenue camocmosimenvHol pabomol 00YHAIOUUXCS

CamocrosiTenbHas padoTa 0OydYaromuXcsl SIBJISIETCS HEOTHEMJIEMOH 4acThi0 0Opa30oBaTENBHOIo IMpoliecca.
Lenp camMocTosATeNbHO pabOTHl — IOArOTOBKA COBPEMEHHOTO KOMIIETCHTHOTO CIICIHMANNCTa M (OpMUpPOBAHUE
CIIOCOOHOCTEH 1 HaBBIKOB K HENIPEPHIBHOMY CaMOOOPa30BaHHIO M NPO(YECCHOHATBEHOMY COBEPIICHCTBOBAHHIO.

Peanuzanus mocTaBieHHOHN LEH IPEATIOaraeT penieHue CIeAyIONX 3a1aq:

- KauyeCTBCHHOE OCBOCHHE TEOPETHYSCKOrO MaTepHalla [0 H3y4aeMOH IVCHMIUIMHE, YIIyOJeHHe H
pacIIpeHre TEOPETHISCKUX 3HAHHH C LIEJIBI0 NX IPUMEHEHHS Ha YPOBHE MEXKIIPEIMETHBIX CBS3eH;

- CUCTEMAaTH3alus U 3aKpeIICHNE MOYyYEHHbBIX TEOPETUUSCKUX 3HAHUN M IPAKTHYECKNX HABBIKOB;

- (QopmupoBaHHe YMEHHI MO TOHMCKY W HCIIOJb30BAaHMIO HOPMAaTHUBHOM, MNpPABOBOW, CIPaBOYHON H
CHeLUaIbHON JINTEPATYPBIL, @ TAKKE IPYTUX HCTOYHUKOB HH(OPMALIUH;

- pa3BHTHE MO3HABATENILHBIX CIIOCOOHOCTEH M aKTHMBHOCTH, TBOPYECKOM MHMIMATHBBI, CAMOCTOSTEILHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

- (QopMupoBaHHE CaMOCTOSATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOOOPa30BaHUIO,
CaMOCOBEPIICHCTBOBAHUIO U CaMOpeaU3aLHy;

- pa3BUTHE HayYHO-HCCICIOBATEILCKUX HABBIKOB;

- (hopMHUpOBaHNE YMEHHS pelIaTh MPaKTHYECKUE 3a1adl (B IPOPECCHOHANBHON NEATeIBHOCTH), HCTIOIB3YSI
NpHOOPETEHHBIE 3HAHUS, CIIOCOOHOCTH U HABBIKH.

CamocrosiTenbHas paboTa ompenensiercs CHEMUGUKOH NUCHMIUIMHBL M METOIHKOH ee IpernoJaBaHus,
BpEeMEHEM, MpPEIyCMOTPECHHBIM Y4YeOHBIM IUIAHOM, a TakkKe CTYICHbIO OOYdYeHHs, Ha KOTOpOH H3ydaercs
qucuuiuinHa. OCHOBHBIME (hOpMaMH OpPraHM3allMid CaMOCTOSITENLHON PaOOTHI CTYACHTOB SIBJISIOTCS: ayAWTOpHAs
caMocTosTeNbHas paboTa 1Mo/l PyKOBOICTBOM M KOHTPOJIEM IperoaaBaTeis (Ha JEKIHIX, NPAaKTHIECKUX 3aHATUIX U
KOHCYJIbTAlIMsAX); BHEAYJUTOPHAsl CAaMOCTOSATENIbHAsE paboTa MoJ| PyKOBOJCTBOM M KOHTpOJIEM IpenoaaBaTeis (Ha
KOHCYJIbTAlMSAX, TIPH MPOBEICHUN HAYYHO-UCCIIEA0BATENLCKON paboThl), BHEAYAUTOPHAs CaMOCTOSATENbHAs paboTa
0e3 HEeMoCPeACTBEHHOI'O Yd4acTusl MpernoaaBareis (MOJrOTOBKA K ayAWTOPHBIM 3aHSATHSAM, OJHMMIIMAJaM,
KOH(EpEeHLINsIM, BBINOJIHEHHE KOHTPOJBHBIX PabOT, paboTa € 3JIEKTPOHHBIMH HMH(MOPMAIMOHHBIMH PECypCaMH,
NOATOTOBKA K JK3aMeHaM M 3aderam). CamocTosTenbHas paboTa CTYyJCHTOB OOECIICUMBACTCS HACTOSAIIUMHU
METOANYCCKUMH PEKOMEHIALUSIMH.

CamocrosiTenbHas paboTa 00YYarOLIUXCS M0 Kypcy « ABTOMAaTH3MPOBAaHHBIE pacueThbl 30aHUIH U COOPYKECHUI
(AP3uC)» - HeoOX0ANMas COCTABISIONIAS TIOTOTOBKH CIIELHAIUCTA B 00JIACTH CTPOUTEINIHCTRA.

BHeayauTopHas caMocTosiTeNlbHas paboTa — IUTaHHpyeMas ydeOHasl, yueOHO-HCCiIeI0BaTeNnbCKas, HayqyHO-
uccieqoBareibekas padora 0OydYarOIIMXCs, BBINOJHsIEMass BO BHEAayJUTOPHOE BpeMs IO 3aJaHUI0 M IPH
METOJIMYECKOM PYKOBOJCTBE IPEINoaBaTessi, HO 0e3 ero HemnocpeACTBEeHHOro ydacTus. Llenpro caMocTosITenbHOM
paboThl 00yUArOLIMXCS SBJISIETCS OBJaJeHUue 0a30BBIMH U MPAKTUYECKUMHU 3HAHUSIMU TEOPHHU pacyeTa KOHCTPYKIIHH,
npodeCCHOHANIBHBIMM ~ YMEHUSIMH W HaBBIKAMU IIPOBEJCHUS MALIMHHBIX pacyeroB, OIBITOM TBOPYECKOIA,
HCCJIEIOBATEILCKON NEATEIbHOCTH.

CamocTosTenpHas paboTa o0ydaronuxcs HallpaBieHa Ha PEeHne CIeIYIONINX 3aa4:

- (opMHUpOBaHWE NPEICTaBICHUS O HA3HAYCHUHM M NPHUMCHEHHMH NPOrPaMMHBEIX KOMIUIEKCOB pacyera
KOHCTPYKLHA, O TOCTPOCHHH HHPOPMALMOHHOM MOJICIH 311aHHs (COOPYKCHUS);

- (opMHpOBaHHE HABBHIKOB KOMIIOHOBKH PacyeTHOH CXEeMBl 3aHUs(COOPYKEHHs), aHallM3a pe3yJIbTaToB
pacueTa U MpOEKTUPOBAHHS KOHCTPYKLHH;

- OBJIQJICHUE NMPUEMaMHM pPAcYeTOB M HMX aHajlu3a B Pa3IMYHBIX HPOrPaMMHBIX KOMIUICKCAX, YMEHHEM
NPUMEHSTH UX HA TPaKTHKE.

1.2 Obwue pexomenoayuu no opeanuzayu camoCcmosmenrbHolu pabomol 00y4arOUUXCsl

JucnnmimHa «ABTOMaTH3MPOBAaHHBIE pacdeTsl 3MaHWi M coopyxeHuil (AP3uC)» mo3BossieT NPHUBHUTH
00yJaromuMcsl HaBBIKM NPUMEHEHHMS 0a30BBIX TEOPETHUYECKUX 3HAHWU JJIS BBIIOJTHEHHS MAIIMHHBIX PacueToB
CTPOWTENBHBIX KOHCTPYKIHHA. [loaTOMy oOywarommecs: ITOKHBI ONMHPAaThCsA, B OCHOBHOM, Ha 3HAHUSA M YMEHHS,
MOJydeHHbIE Ha Ja0OpaTOPHBIX 3aHATHSAX. JTO JaeT HEeOOXOMUMBIH Oasuc A AaibHEHIIero yriyOJIeHHOTO
W3y4YEHUs JPYruX JUCHUIIIMH. OHAKO 3TH 3HAaHUS HEO0OX0MMO aKTUBH3HPOBATh.

DopMBI CaMOCTOSITENBHBIX PA0OT 00YYAIOIINXCS, PEAYCMOTPEHHbIE AUCIUTUIMHOM:

* [Toaroroska K J1abOpaTOPHBIM 3aHSITHSIM;

» CaMOCTOSITENbHOE U3YUYeHHE YIEOHBIX BOIIPOCOB;

¢ Bemoinnenne PI'P;

* [loaroroBka K 3a4eTy.

Jl1s caMoCTOATENbHOM MTOATOTOBKH K JTA0OPAaTOPHBIM 3aHATHAM, H3yUeHHsI YIEOHBIX BOIIPOCOB, MTOATOTOBKH
3a4eTy MOKHO PEKOMEH/IOBaTh CIEAYIOIIE HCTOTHNUKH:

* MaTepHaJIBL,IIPEICTABICHHbBIC HAa caiTax pa3paOO0TYMKOB BEIYNCIUTENbHBIX KOMILIEKCOB (BK);

* Y4eOHYIO JIUTEPATYPy COOTBETCTBYIOMIETO IPOGHIIS.



IIpenomaBaTens B Havajge YTEHHS Kypca WHPOPMHPYET CTYACHTOB O (QOpMax, BHAAX W COICpPKaHUU
CaMOCTOSITENTFHON PabOTHI, Pa3bsCHIACT TPEOOBAHUA, IPEABIBIEMbIC K pe3yabTaTaM CaMOCTOSTEIFHOW padoTH, a
Takxke (POPMBI M METOIBI KOHTPOJISI U KPUTEPHUHN OIICHKH.

1.3 Memoouueckue pekomendayuu no no020moseKe K npaKmu4eckum 3aHamusim

Y4eOHBIM IJIaHOM HE TIPETYCMOTPEHBL.

1.4 Memoouueckue pekomenoayuu no no020mosKe K 1a00pamopHbiM 3aHAMUAM

Benymeil quaakTHUecKON LENbI0 JIAOOpaTOPHBIX padoT SBISETCS SKCHEPUMEHTAIBLHOE MOJATBEPIKACHHE U
NpOBEpKa CYIIECTBEHHBIX TEOPETUUECKUX MojoxeHnid. CopepikaHueM J1abopaTopHBIX paboT MOryT OBITh
O3HAaKOMJIGHHE C METOJUKAMH pacyeTa CTPOUTEIbHBIX KOHCTPYKIHH, O3HAKOMJIGHHE C BBIYMCIUTEIHHBIMU
komiutekcamu (BK), mpenHasHadeHHBIX AJIS1 IPOSKTHPOBAHMS M PAacUETOB CTPOMTEIBHBIX KOHCTPYKLUH 3MaHUHN U
COOpYKEHHH, U Ap. B Xone BBIMONHEHNS 3aaHUN y CTYJCHTOB (POPMHPYIOTCS MPAKTHIECKHE YMEHHS M HABBIKH
obpamenns ¢ BK, koTopsie MOTYT COCTaBIISATH 4acTh NPOQPECCHOHATLHON NMPAKTUYECKOW ITOATOTOBKH, a TaKXKe
HCCIEN0BATENbCKUE yMEHHA (HaOmomaTh, CpaBHMBATh, AHAIN3HUPOBATh, YCTAHABIMBATbH 3aBUCHMOCTH, [eJIaTh
BBIBOJIBI 1 0OOOIICHNS, CAMOCTOSTENIHFHO BECTH HCCIIEOBAHUE, ODOPMILATH PE3YIIbTAThI).

JlabopaTopHsie pabOTHI MOTYT HOCHTH PETIPOILYKTUBHBIH, YaCTHYHO - TIONCKOBBIA XapakTep.

PaboTsl, HOcAIME PENpONyKTUBHBIM XapakTep, OTJIMYAIOTCA TEM, YTO IPU HX MPOBEACHUH CTYACHTHI
MOJIB3YIOTCS MTOPOOHBIMM MHCTPYKLHUSIMU, B KOTOPBIX yKa3aHBI: 11€J1b PaOOThI, MaTepualbl U UX XapaKTEPUCTHKHY,
MOPSJOK BBIIIOJHEHHUS PaOOThl, TAaOIHIBI, BBIBOIBI (0e3 (hOPMYITUPOBKM), KOHTPOJIbHBIE BOIPOCHI, Y4eOHas H
crelyaibHas JuTeparypa.

PaboTsl, HOCSIIME YACTUYHO - IIOMCKOBBIN XapakTep, OTIMYAIOTCA TeM, YTO MPHU UX MPOBEACHUH CTYJCHTHI
HE TOJNB3YIOTCS MOAPOOHBIMH HMHCTPYKLIMSIMM, MM HE JaH MOPSJIOK BBHINTOJHEHUS HEOOXOIMMBIX NEHCTBUH, U
TpeOYIOT OT CTYJEHTOB CaMOCTOSTEIBHOTO I0A00pa CIOcOOOB BBIMONHEHHS pabOTBI B HMHCTPYKTHBHOW U
CIPaBOYHOH JIUTEPATYPHI U JIP.

PaboTh1, HOCSIIIE TOMCKOBBIN XapakTep, XapaKTePU3YIOTCS TEM, YTO CTYASHTHI JOJDKHBI PELINTh HOBYIO JUIS
HUX ITpo0JIeMy, ONMPAsACh HAa UMEIOLIUECS Y HUX TEOPETUUECKUE 3HAHNUS.

@DopMBbI OpraHU3anyy CTYACHTOB Ha T1a00paTOPHBIX paboTax: GppoHTaNbHAs, TPYIIIOBAs ¥ HHINBHUIyaIbHAS.

[Tpu ¢poHTansHON GopMe opraHU3aLUK 3aHATUI BCE CTYACHTHI BHINOJIHSIIOT OJHOBPEMEHHO OJHY M Ty JKe
paborty.

[Tpu rpynnoBoii gopMe opraHu3aly 3aHATHI OHA W Ta e paboTa BBINONHSETCS Opuragamu no 2 - 5
4eJI0BEK.

IIpy wHoUBHIyanbHON (opMe OpraHM3alMM 3aHATHH KaXKABIN CTYACHT BBINONHAET WHAWBHIYalbHOE
3aJjaHue.

OdopmiieHre MUCEMEHHOTO OTYeTa 110 BBIIOJHEHHOW padOTe B COOTBETCTBUH C TpeOOBaHHSIMM.
[TuceMeHHBIH OTYET O BHIOIHEHHON JIAOOpaTOpHOiT paboTe JOJDKEH COJlep KaTh CIEAYIONINE CBEICHNUS:

- Ha3BaHHWE pabOoTHI U CBeIeHU 00 aBTOpe oT4ueTa (Kypc, UMsl, (haMITus);

- [1eJb paboTHI;

- ONMCAHUE BBIIIOJIHEHHS TJA00PATOPHBIX PAacUeTOB;

- aHaJM3 Pe3yJIbTaTOB pacuera

- CITMCOK MCTIONb3YeMOH JIUTePaTypHI.

OreHKH 3a BBINOJTHEHHE Ja0OpaTOPHBIX pabOT YYIHTHIBAeTCA KakK ITOKa3aTelb TEKYNIEH yCIIeBaeMOCTH
obyudaromerocs.

1.5 Memoouueckue pekomenoayuu no camMoCmoamenbHOMY U3Y4eHUI0 Y4eOHbIX 80NPOCO8

Tembl, BEIHECEHHBIC HA CAMOCTOSITEIBHOE H3yICHHE, HEOOXOIIMMO 3aKOHCIICKTUPOBATh. B KOHCIIEKTE KPaTKO
W3JaracTcs OCHOBHAs CYIIHOCTh Y4eOHOrO Marepuayia, MPHBOIATCS HEOOXOIMMBIC OOOCHOBAHWS, TaOJIUYHBIC
JAaHHBIC, CXEMBI, 3CKU3bI, pacueThl U T.I. KOHCHEKT menecoo0pa3HO COCTaBIATH IETUKOM Ha Temy. [lpu 3ToM
HMMeeTCs] BO3MOKHOCTh BCEIr/Ia JAOMOJHATh COCTABICHHBIM KOHCIIEKT BBIPE3KaMU U BBITMCKAMU U3 KYpPHAJIOB, ra3er,
cTarei, HOBBIX YYECOHHKOB, OpOILIIOp 1O OOMEHY ONBITOM, AaHHBIX U3 VIHTepHETa M IPYrHX UCTOYHUKOB. TakuMm
00pa3oM, KOHCIIEKT CTAHOBHUTCS COOPHUKOM HEOOXOJMMBIX MaTEpHaoB, KyJa CTYACHT BHOCHT BCE HOBOE, YTO OH
M3y4wi, y3Hal. Takue KOHCIIEKTHI MPEACTABISIOT, OOJIBINYIO IEHHOCTh MPU MOJATOTOBKE K 3aHITHSIM.

OCHOBHBIE 3TaIbl CAMOCTOATEIHLHOTO N3YUCHHS YI€OHBIX BOTIPOCOB:

1. TlepBudaHOE 0O3HAKOMJICHHE C MaTEPHUATIOM M3y4aeMON TEMBI TI0 TEKCTY ydeOHHKa, caiiTaM pa3paboTIUKOB,
JIOTIOJIHUTENILHOM JIUTEepaType.

2. Brigenenue rmaBHOTO B M3y4aeMOM MaTepHale, COCTaBJIEHHE OOBIYHBIX KPATKUX 3aIHCEH.

3. Tlogbop K JTaHHOMY TEKCTY ONOPHBIX CHTHAJIOB B BHJC OTICIBHBIX CIIOB, OINPEICIEHHBIX 3HAKOB,
rpa)MKOB, PHCYHKOB.

4. CoctaBieHle OIIOPHOTO KOHCIIEKTA.



1.6 Memoouueckue pexomenoayuu no 8bINOJIHEHUIO PACYEMHO-ePaAPUYECKOll padombl
(npumep ona cneyuanuzayuu « Cmpoumenbcmeo blCOMHbIX U OONLUENPOSEMHBIX 30AHUL U COOPYHCEHU»)

Iens pacyeTHO-TpadHIECKON pabOThl — CHCTEMATH3AINS U 3aKPEIUICHUE TCOPETHUCCKUX 3HAHUN M Pa3BUTHE
NPAKTHYECKAX HABBIKOB [0 MANIMHHOMY pacdeTy CTPOUTENBHBIX KOHCTPYKIHi, BBIPAOOTKAa HABBIKOB aHAIM3a
HCXOMHBIX JAHHBIX U GOPMYIUPOBAHHS BHIBOIOB TIO TIOJNYIEHHBIM PE3YIbTATaM.

3adauamu pacuetHO-TpaduUECKON paObOTHI SIBJISIOTCS:

— pa3BUTHE HABBIKOB CAMOCTOSITENILHON paboThl B 00IACTH PEIICHUS MPAKTHUECKHUX 3a/1a4;

— moabOp M CHCTEMAaTH3alUs TEOPETHYECKOTO MaTepHana, SIBISIIONIETOCS OCHOBOW JUIS pEIICHHS
MPAKTHYECKOM 3a/1a4H, Pa3BUTHE HABBIKOB CAMOCTOSTEIbHOU pabOThI ¢ yUeOHON M METOIMYECKOM JIUTEPATYPOii;

— NPOBEJIEHHE PACUETOB [0 UCXOIHBIM JAHHBIM M aHAJIHU3 MOTYYCHHBIX 3HAUCHHUN;

— (hopMyJTHPOBAHKE BBHIBOIOB IO MOTYYEHHBIM PE3yIbTATaM.

Cmpyxkmypa pacuemrno-epaguueckoti pabomoi:

1. TUTYIBHBIN JHCT.

2. OrnaBneHue.

3. 3apanue. Ha naHHOM 3Tane Hago MOTHOCTHIO M3JI0KUTH JaHHOE 00yJaronieMycs 3alaHue.

4. Ucxonnsle nanHble. CTyIEHT NMPENOCTABIAET BCE CYNIECTBYIOIINE HCXOJHBIC AAaHHBIE, KOTOPHIE MOTYT
MOHAJO0UTHCS AJIsl IPOBEJCHUS PacyeTOB.

5. Paznensl, KoTopbie OyAyT COAEpKaTh MPAKTUYECKHE PEIICHHs i aHAJIHU3 MOIYUYSHHBIX PE3YJIbTAaTOB.

6. BeiBOJIBL.

7. CIMCOK UCTIONIb30BaHHBIX HCTOYHHKOB.

8. [Tpunosxxenue.

Tpebosarus no opopmaenuio pabomul:

HaGop Tekcra mpomsBomuTcss B TekcToBOM pemakTope MicrosoftWord mpudrom TimesNewRoman
pazmepom 12 pt uepes 1,5 unrepBana wiu 14 pt yepe3 1 unTepBan. PekoMeHayemMoe 3Hau€HUE MOl CTPAHULIBL:
neBoe — 30 MM, paBoe — 15 MM, BepxHee U HkHIE 20 MM.OTUeT crlaeTcs B SICKTPOHHOM BHIE - Gaiia B hopmare
*.doc (*.docx).

Hymepanuus crpanui pacyeTHO-Tpaduueckoil paboThI JOKHA ObIThH CKBO3HAS.

TuTyABHBIN TUCT HE BKIIOYAETCS B OOIIYI0 HyMEPAIMIO CTPAHMUII.

Bce wiuttocTpanuy, noMenaeMbie B pacieTHO-rpagpuieckyo paboTy, JOJDKHBI ObITh TIATENLHO MOA00PaHbI,
YEeTKO BBINOJHEHBL. PHCYHKM W auarpaMMbl JOJDKHBI HMMETh NPSMOE OTHOLIEHHE K TEKCTy, 0e3 JMIIHHX
n300paKeHUH U JaHHBIX, KOTOPBIE HE MOSCHSIIOTCS.

Kpumepuu oyenxu pacueTHO-rpaduueckoid paboThL:

— YPOBEHb OCBOCHHS yU4eOHOro MaTepuana;

— TIyOMHa IPOpabOTKH MaTepHuaa;

— YMEHHE UCIIONB30BaTh TECOPETHYCCKHE 3HAHUS NP BBITIOJIHEHUHU MPAaKTHYECKHX 3a/1ay;
— oopmIIeHHE pacuyeTHO-TpadHIECKOil padOThl B COOTBETCTBHH C TPEOOBAHHUSIMH.

Ipumep evinonnenus pacueTHO-TpahuIecKoil padboTHI:
BrInosHUTE cTaTHYECKUI pacyeT U MPOCKTUPOBAHUEC OCHOBHBIX HECYIIUX KOHCprKI_[I/II\/'I 30aHUA:
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ITocrostHHast Harpy3Ka

HopmaTtuBHbIe M pacueTHbIe HATPY3KH HA 1m? NOKPBITHS

Hopmatushas | Koaddumment Pacuernas

Harpyska Harpyska, HAJIC)KHOCTH TI0 Harpyska,
xkH/M% Harpyske xkH/m%

IlocTosHHAas: 11
- POTOHBI METAJITUIECKUE 0,2 1’1 0,22
- COHJBUY MMaHEb 0.257 ' 0.283
HUTOrO 0,457 0,503
IlonHas Harpyska 222 3.02

[Har pam — 6 M

[ToronHast Harpy3ka Ha pUrellb MOKPBITHS OT MTOCTOSIHHOM Harpy3ku: 0.503*6 m = 3.018 kH/m
Balku ¥ KOJTOHHBI METAITHYECKHE , CTCHOBOE OrPaKICHHE — COHIBHY MaHelb — Bec- 0.257 kr/m’
CoOCTBeHHBII BeC KOHCTPYKLIMI yYUTBIBAEM B IIPOrpaMMme

Harpy3ska ot cHera
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Puc.2.3. Bapuanumoi npunodicenus Che2080tl Hacpy3xu

[ToronHast Harpy3Kka Ha pUrelb MOKPBITHS OT CHETOBOM HAarpy3KH:

So=0,7 ¢, CuuSy=0.7*0.85*1*1*2.4=1.428 xH/M2

$;=1.428*1.4*6M=11.9952~12 xH/m

npu 10° < a=17°<30° yunteiBaem Bapuast 3 (cMm.puc.2.3)

Spo= 0.7*0.85*1*0.6*2.4=0.8568 kH/mM2  S,=0.8568 *1.4*6m=7.2 kH/m

Spo= 0.7*0.85*1*1.4*2.4=1.9992 kH/mM2 S3=1.9992*1.4*6Mm=16.8 kH/m

Berposas Harpyska

W = wok(z.)c,

rzie Wo — HOpMaTUBHOE 3HAU€HHE BETPOBOT'O JaBJieHus, sl 1-ro BeTpoBoro paiiona Wy = 0.23 klla,
C — a’poHAMHUYECKUH KO3 PUIMEHT, pruHUMaeTcs mo npuit. /] [1]

K(ze) — K0apHHUIHEHT, YIUTHIBAIONIHMI H3MEHEHUE BETPOBOTO IABJICHHS ISl BHICOTHI Z,,
npu h <d —z,=h; 9.5M<60m —2,= 9.5u;

31aeck d — pasmep 37aHus B HANPABICHHUH, IEPIICHIUKYSIPHOM PacIeTHOMY HAIPABICHHIO BETpa.
Kooddumment K(z.) onpenensiem o popmyne  K(ze) = Kio(ze/10)%,

31ech 3HAYCHUS TTapaMeTpoB Kig i o IpHHIMaeM 1o TabJnIe s TUIIa MECTHOCTH B:
k(ze) = 0.65 (z,/10)*"2

k(5) = 0.65*(5/10)>**= 0.5

k(9.5) = 0.65 (9.5/10)**?=0.62

C HABEMPEHHOU CIOPOHbI:

W) = 0.23%0.5%0.8%1.4%6=0.77 kH/m

Wg.5 = 0.23%0.62%0.8%1.4%6 = 0.96 kH/m

Tab6muma 1



€ NOOBEMPEHHOU CTNOPOHYI

W) = 0.23*0.5%(-0.5)* 1.4*6=-0.483 xH/m

W5y = 0.23%0.62*(-0.5)* 1.4*6 = -0.6 kH/m

Just yroB 15° < B <30° mpu o = 0° He0OXOIMMO PacCMOTPETh /IBa BapHaHTa pacHpeAeIeHNs PACUeTHOW BETPOBOM
Harpy3Ku.

VEmzom B F G H I J
o e e s |
g L T YO Y

1 sapuanm

Wg = 0.23*0.5*(-0.8) *1.4*6=-0.77 kH/m
wy= 0.23*0.62*(-0.3)*1.4*6=-0.36 kH/m
w; = 0.23*0.5*(-1) *1.4*6=-0.96 xH/m
w;= 0.23*0.62*(-0.4) *1.4*6=-0.48 xH/m
2 gapuanm

Wg = 0.23*%0.5%0.2*%1.4%6=0.19 kH/m

Wy = 0.23%0.62%0.2%1.4*%6=0.24 kH/m
wj = 0.23*0.5*(-1) *1.4*6=-0.96 xH/m
w,= 0.23*0.62*(-0.4) *1.4*6=-0.48 xH/m
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BriBogbI:
B pesynbTate pacdera HogoOpaHO CedeHUE KOJIOHH - , PUTENIS —
Jlumepamypa

M.C. Bapabam, M.B. Jlazuiok, M.JI. MapteinoBa, H.W. Tlpecusikos. Ilon pen. mpodeccopa HusoBa A.A.
CoBpeMeHHBIE TEXHOJIOTHH pacyeTa ¥ IIPOCKTHPOBAHUS METAUIMYECKUX U AEPEBSHHBIX KOHCTpYKIui. KypcoBoe u



JUIIOMHOE IPOEKTHpOBaHKe. MccienoBaTenbekue 3anaun: YueOHoe nocodue Ay CTy/A. BBICHI y4el. 3aBeIeHHIA.
M.: Usparenscto ACB, 2010. - 328 ¢

1.7 Memoouueckue pexomenoayuu no no020mogKe K 3a4emy

IToaroroBka CTyICHTOB K cllaue 3a4yeTa BKIFOUAET B ce0s:

- IPOCMOTP IPOrpaMMBbl yIeOHOTO Kypca;

- onpeJiesieHre He0OOXOIUMBIX JIsl TOJJTOTOBKH MCTOYHUKOB (Y4€OHUKOB, JOTIONHUTENBHOM JINTEPATYPHI U T.
J.) ¥ UX U3YyUCHHE;

- UCMOJIb30BAHUE UHTEPHET-CalTOB, MaTepUaNIOB JJaOOPAaTOPHBIX 3aHATHIH;

- KOHCYJIbTUPOBAHHE y IIpenoiaBaTes.

IToaroToBka Kk 3aueTy HAUMHAETCA C IEPBOTO 3aHATHA MO JUCLUIUIMHE, HA KOTOPOM CTYIEHTHI IOIYy4YaroT
00IIyI0 yCTaHOBKY IpENoJaBaTeis U IepedeHb OCHOBHBIX TPeOOBAaHMI K TEKyIIeH W WTOroBOi oTdeTHOCTH. [Ipn
3TOM BaXXHO C CaMOro Hayajga IUIAHOMEPHO OCBAaWBaTh MaTepuall, PYKOBOJCTBYSCH, HPEKAE BCETO IEPEIHEM
BOIIPOCOB K 3a4eTy, KOHCIICKTHPOBAaTh Ba)KHbIC AJIS PEUICHUS y4eOHBIX 3a7a4 UCTOYHHMKH. B TeueHme cemecTpa
MPOUCXOJAT IIONOJHEHHE, CHUCTEMATH3alus M KOPPEKTHPOBKA CTYAEHUYECKHX HapabOOTOK, OCBOGHHE HOBOTO H
3aKpeIUICHHIE yXKe H3yIeHHOTO MaTepuana.

1.8 Memoouueckue pexomenoayuu no n0020mMosKe K IK3AMEHY

Y4eOHBIM MJIaHOM HE IPELyCMOTPEHO

1.9 Memoouueckue pexomenoayuu no 0QopmieHuIo Kypcoeoi pabomol

Y4eOGHBIM MJIAaHOM He IPeAyCMOTPEHO

2. MeronyecKue peKoOMeH/IAIMH MPENoaBATEI0 N0 MPOBEIEHUI0 3aHATH I
2.1. Obwue nonoorcenusl.

OcHOBY npo¢ecCHOHATBHON AEATEIPHOCTH MPETIOJaBaTeNsl COCTABISET €r0 METOJUIECKAs AESTEIbHOCTD —
JeSTENbHOCTh 0 OpPraHM3alUM IEJArOTHYECKOro MNpollecca, HANpPAaBICHHAs HAa MOJHOLEHHO pE3yIbTaTUBHOE
OCBOCHHME OOYYaIOLIMMHUCS COOTBETCTBYIOIEro yueOHoro mpeamera. OBiajgeHHe NMperojaBaTesieM MEeTOINYeCKOn
JIESITETIBHOCTBIO MTPOUCXOIUT KaK B paMKaxX METOAWYECKOH MOATOTOBKH B BY3€ M YUPEKACHUSIX AOMOTHUTEIHLHOIO
npodeccroHabHOrO 00pa3oBaHKs, TaKk W B Ipolecce camooOpa3oBaHusl. YPOBEHb METOJUYECKON JIESTEbHOCTH
npernojaBareNis JODKeH ObITh TaKuM, 4YTOObI OH MOI MOMOYb CTYJCHTaM ObIThb AKTUBHBIMU JCATEISIMH B
MOCTIDKEHUH 3HAaHWH M B CaMOCOBEPIIEHCTBOBAHMM Y4YEeOHOH nesTenbHOCTH. [103TOMy BBICOKHE TpeOOBaHUS,
HOpeIbABISEMbIE K YPOBHIO METOJUUYECKON JEATEIbHOCTH MpENoiaBaTenell, aBTOMATUYECKH BBIIBUTAIOT BBICOKHE
TpeOOBaHMS K OpraHM3allMd METOJMYECKOM IOJrOTOBKM B BYy3€, B CHCTEME IIOBBHIMICHUS KBAJU(PHUKANA U
MIEPETIOIrOTOBKH U K IIPOIIECCY caM0o0Opa30BaHMUs.

B coBpeMEHHBIX YCIOBHSX IOBBIINIEHHE YPOBHS METOAMYECKON MOJATOTOBKH IPENOAABATENS MOMKET
obecrieunBaThCsl ONpPENEICHHEM M Pa3padOTKOMl HOBBIX MOAXOAOB K HEJSM, COJCPXKAaHUIO M OpPTaHM3aLNH
METOAUYECKON TTOATOTOBKU.

OCHOBHBIMU TpeOOBAHMSAMH, KOTOPBIE INPEABSBISIOTCS B COBPEMEHHBIX YCIOBHMAX K IPENoJaBaTelio
«ABTOMAaTH3MPOBAHHbIE pacyeThl 31aHui U coopyxkeHuit (AP3uC)» B By3e ABIAIOTCA:

1. Boicokuii ypoBeHb TNpO(GECCHOHANBLHOI IMOArOTOBKH, IPEIIOJIATAONUi 3HAHHE TEOPETUUECKOTro
pacdera CTPOHMTENILHBIX KOHCTPYKLMH B MOJHOM 00BEME, YMEHUE COONIOAATh MPEEMCTBEHHOCTh B MPENOIaBaHUU
npeaMera.

2. BrnajieHne COBpPEMEHHBIM [IMJAKTHYECKHM HHCTPYMEHTAapHEM, I[O3BOJISIONIMM YCHEIIHO paboTaTh C
rpyImnoi 00y4aeMbIX, IMEIOIINX Pa3INuHbIi yPOBEHb Oa30BOH ITOATOTOBKH.

3. YMeHune ocymecTBisTh B ydyeOHOM mporecce auddepeHIMpOBaHHbIN, JTHYHOCTHO-OPHEHTHPOBAHHBIN
HOJXOM K CTYAEHTaM.

4.3nanne coBpemeHHeix WT u BK u ux BO3MOXHOCTEl B 00JacTH CTPOMTENBCTBA; YMEHHE
KBaIN(UINPOBAHHO OLEHWBATb M OTOMpaTh NPOrpaMMHBIE TPOAYKTHI C TOYKH 3PEHUS MX I€JaroruuecKoit
11eecoo0pa3HOCTH AJIsT UCTIONB30BaHUS B y4eOHOM TIpoIiecce.

5. Hanmuuune mpeacTaBieHui O crieruduKe CMEeXHBIX UCIUIUINH y4eOHOH MpOrpaMMBbl ISl YCTaHOBIICHHS
1 YKPETJICHUS MEKIIPEIMETHBIX CBSI3€H.

6. YMeHune opraHi30BbIBaTh CAMOCTOSITENbHYIO PA0OTy 00y4aeMbIX MPU U3YUYEHHUH TPEIMETa.

B ocHoBe oprammzanmy OOy4YeHHS CTYJACHTOB JIEKHT NPUHIUI METOAMYECKON IOIIACPIKKH, KOTOPBIH
TpeOyeT, dYTOOBl CTYINCHTHI OBIIM B JOCTaTOYHOH Mepe oOecmedeHbl Y4eOHO-METOAMYECKOH JHTepaTypoH,
TIO3BOJISIOIIEH OCBOUTH 0a30BBIH YPOBEHD ITOJITOTOBKH.

Kpurepuem peannzanuu nNpuHIKNIA METOAMYECKOH MOJUIEPIKKH CIYKHUT HAJIMYME B y4eOHO-METOANIECKON
JIUTEpaType MAaTEPUANIOB CIEIYIOIUX BUIOB:



- OpHEHTHpPYIOIIHE y4eOHO-METOAWYECKHE MaTepuagbl — TEKCTBl, pPACKPHIBAIONINE TEXHOJIOTUH
KOHCTPYHUPOBAHUSI ~METOAMYECKOH  JESATENPHOCTH TPENOJAaBaTeNsi M YIOBIETBOPAIOIINE  TPeOOBaHUSIM
000CHOBaHHOCTH, TEXHOJIOTHYHOCTH, MHHIMAJIbHOCTH;

- [pUMEpHI-00pa3lbl  METONMYECKHX  pa3pabOTOK,  KOTOpBIE  JEMOHCTPHPYIOT  pCaM3aIlHio
OPHEHTHPOBOYHBIX OCHOB METOJIMUYECKOH IEATEIPHOCTH U YAOBIETBOPSIOT TPEOOBAHMAM HAyYHOCTH COJCPIKAHHA,
METOJIOB M CPEACTB OOYUYCHHMS, CBSA3M OOYUYCHHS C JKM3HBIO KAXKIOTO Y4YaIIerocs, BBIABIKCHHS yYalIUXcs Ha
Be/lyIIHE TTO3HULINY;

- y4eOHO-METO/IMYECKHE MaTepuajbl Ui CaMOKOHTPOJIS IMPENoAaBaTelss — MaTEepHallbl, MO3BOJISIOINE
OCYIIECTBIISITH CAMOKOHTPOJIb COOCTBEHHBIX METOJMYECKHUX Pa3pabOTOK U BHIITOJIHEHHS METOIMYECKUX 3HAHUH;

- 1eneBble y4eOHO-METOANYECKUE TEKCThl — TEKCTHI, PACKPHIBAIOLIME LIENU IPEICTABICHHBIX Yy4eOHO-
METOJIMYECKHX MaTepUalIOB;

- METOQMYECKUE 33/aHus, YIOBJECTBOPSIONIME CIEAYIOIMM TpeOoBaHMAM: pa3paboTaHbl Ha OCHOBE
aHaM3a NPaKTUKH MpenojaBateiei (TpeOoBaHHE MPaKTHYECKOro OOOOIIEHWS); YUUTHIBAIOT TE METOAMICCKHE
BONIPOCHI, B PpEIICHHH KOTOPBIX OOJBIIMHCTBO IIPETIONABATENC HCIBITHIBAIOT METOAWYECKHE TPYAHOCTH
(TpeboBaHre METOIMYECKUX TPYAHOCTEN); CHAOKEHBI METOIMIECKOH MOAIEPKKO, 0OecIieunBaroiell yCIeurHOCTh
WX BBHINONHEHWS (TpeOOBaHWE  YCIEIIHOCTH  BBIONHEHWS); SIBIIIOTCS  KOMIDIEKCHBIMH  (TpeOoBaHme
KOMIUTIEKCHOCTH).

JlekunonHo-TIpakTHUecKass QopMa o0O0ydeHHs OOBEKTHBHO TpENIoyaracT pa3paboTKy CHennalbHbBIX
METOJIUYECKHUX MMOCOOMH AJIsl IIPOBEICHMS KaK JICKLUHUH, TaK U JJIsl MPaKTHUECKUX 3aHATHH. YTIPOLWEHHO TOBOPS, B
OCHOBE JIF00OH METOJUKH JIS)KAT JIBa OCHOBHBIX KOMIIOHEHTA — CO/Iep)KaHHe 00ydeHHUs («4eMy YUUTb») U CIOCOOBI
o0yueHus («kak yduTb»). EcrecTBeHHO, NpH (OPMHPOBAHMHM YaCTHBIX METOJIUK CJEAYeT YYHTBIBATh MHOTO
CyOBEKTHBHBIX (DAKTOPOB, CBSI3aHHBIX CO CIEIHAIM3aliell CTyICHTOB, YPOBHEM MX 0a30BOM MOATOTOBKH, 00BEMOM
ayIUTOPHOM HArpy3KH U T.JI.

3agaun, KOTOPBIE PELIAIOTCS B XO/1€ MPAKTUIECKUX 3aHATUH 110 « ABTOMAaTH3UPOBAHHBIC PacUEThl 3aHUH 1
coopyxenuit (AP3uC)», ToImKHEL:

1) pacmmpsATh ¥ 3aKPEIUIATh TEOPETHYECKUE 3HAHUS, OTyYCHHBIE B X011 TJAOOPATOPHBIX 3aHATHIA;

2) hbopMHUpOBaTh y CTYJICHTOB IPAKTHYECKUE YMEHHS M HaBBIKH, HEOOXOJUMBIC JJIS YCIICITHOTO PELICHHS
3ajay;

3) pa3BUBaTh y CTYJCHTOB MOTPEOHOCTh B CaMOOOPa30BaHWHM U COBEPIICHCTBOBAHHU 3HAHUI M YMEHHH B
npoliecce U3y4eHUs TUCIUITIHHEIL,

4) bopMHUpPOBATH TBOPUYECKOE OTHOIIEHHE M UCCIIEN0BATEIbCKUH MOAX0/ B porecce u3yueHus BK;

5) bopmupoBars mpodeccHOHANTFHO-3HAYMMBIX KAueCTB OYMyIIero CeNHaIncTa i HABBIKOB MPUIOKEHHS
MOJIyYeHHBIX 3HAaHUH B IpodeccHoHanbHOH chepe.

PazpabateiBasi ~ MeToAnMdeckoe — mocobme  AIA  NPOBENCHHMS ~— MPAKTHYECKUX — 3aHATHH 10
«ABTOMAaTHU3MpPOBaHHbIE pacueTsl 3MaHui u coopykeHui (AP3uC)», B mepByio oueper HEOOXOAMMO OMUPATHCS Ha
JEUCTBYIOIIYI0 pabouyl0 TporpaMMy IO JUCHUIUIMHE, B KOTOPOH 00S3aTeNbHO JOJDKHBI OBITH OIpE/IeIeHBI
KOJIMYECTBO M TEMaTHKa MPAaKTHYECKNX 3aHATHH HA KX cemecTp. I KaXkaoro 3aHATHS ONPEASNSIOTCS TeMa,
1eTb, CTPYKTypa U cojepxkanue. Mcxons n3 Hux, BeIOMpatoTcst popma mpoBeneHHs 3aHATHS (KOMOMHMpOBaHHas,
caMocrosTenbHass paboTa, PPOHTAIBHBINA ONPOC, TECTUPOBAHME W T.JA.) M AWAAKTUYECKHE METOABI, KOTOPbIE NPH
9TOM TNpUMEHSET IpernojaBaresib (MHAMBUAYyalbHas pabora, pabora mo Tpymnmam, JenoBas Wrpa W Ipod.).
Lenecoobpa3HocTs BBIOOpa MpenoiaBaTeleM TOTO WIM HHOTO METOJa 3aBHUCHT, IJIaBHBIM 00pa3oM, OT €ro
3 eKTUBHOCTH B KOHKpETHOW cuTyauuu. Hampumep, eciu mpernojaBaTelb CTaBUT 3aladyy IPOBEPKH YPOBHS
YCBOGHHSI TEOPETHYECKOTO MaTepHaia JEeKIIMH, IPEANIeCTBYIOMEH TaHHOMY MPAaKTHYeCKOMY 3aHATHIO, TO yI00HO
MPOBECTH B Hayalle 3aHATHUS YCTHBIH (DPOHTAJIBHBINA ONPOC; €CIIM CTABUTCS 33/1a4a MPOBEPUTh 3HAHMS CTYIEHTOB I10
OoJsiee IMHUPOKOMY KpPYTY BOIPOCOB, TO ILIEIECOOOpa3HO MPOBECTH HEOOJbIIOE MO BpeMeHH (He Oosee, yeM Ha 1
aKaJIeMMYECKUil 4ac) TEeCTUPOBaHME; JUIS BBIPAOOTKH HABBIKOB PEIIEHHsS OOBIYHO MPOBOIST MHCHMEHHBIH OMpOC
CTYZICHTOB y JJOCKH U T.JI.

Ocoboe BHUMaHHE CIIETyeT YASIUTh XPOHOMETPAXY 3aHATHS, T.C. BBIICICHHUIO Ha KaXKJIBIH JTall 3aHATHS
orpezieIEHHOTO BpeMeHu. J[i1st mpenonaBareiisi, 0COOCHHO HAaYMHAIOLIETO, YPE3BBIUAIHO Ba)KHO NMPUAEPKUBATHCS
3aIUITaHMPOBAHHOTO XpoHOMeTpaxa. Ecmm atoro He ymaércs caenarb, TO NperojaBaTelro HeoOXoauMmo
MPOAHAM3UPOBATh X0/ 3aHATHS M, BO3MOXXHO, BHECTH W3MEHEHMS JIMOO B €ro CTPYKTYypy, 100 B (opMmy ero
MPOBEICHUS.

JucnuminHa «ABTOMAaTH3UpOBaHHBIE pacdeThl 3maHuil u coopyxenuii (AP3uC)» wmsyuarorcs Ha 3-4
Kypcax, MO3TOMY IIpH BbIOOpE METOJOB /sl Ha4aJIbHOTO 3Tara OOydYeHHs HEOOXOAMMO YUHTHIBATH PsIJl BaXKHBIX
obcTosTenscTB. CTyneHTHl 3-4 KypCcOB SIBISIOTCS Y€ OTHOCHTENFHO MOATOTOBIEHHBIMH B TEOPHH pacdera H
KOHCTPYHUPOBAHUSI CTPOUTEIbHBIX KOHCTPYKIHiA. [IpoiiieHHbIe 6a30Bble TUCHUILIMHBI Ha 1-3 KypcaX AOJKHBI ObUTH
chopMUpoBaTh HEOOXOIUMBbIC 3HAHHUS JUIS BBINOJHEHUS CTATHMYECKOTO W KOHCTPYKTUBHOTO pacyeToB C
ucnonb3oBaHueM [IporpaMMHBIX KOMIUIEKCOB.

Takum o6pa3om, 0OydeHHE CTYICHTOB Ha MEPBBIX MPAKTHYECKUX 3aHATHAX TOJKHO HOCHTH BBIPAXKECHHBII
muddepeHInpOoBaHHBII XapaKTep B 3aBUCMMOCTH OT YPOBHSI M COCTOSIHMS X IpEJIecTBYIOmEeH noarotoBku. I1pu
9TOM OJHOW W3 TJIaBHBIX 33134, KOTOpPbIE pEIIAIOTCS Ha JaHHOM JTare W3y4YeHUs IpeaMeTa, SBISIeTCS
BBIDABHUBAaHUE, HUBEIMPOBaHUE 3HaHUK oOydaembix. [Ipedmornaraercs, 4To Mo 3aBeplIEHHH OOYYEHHs Ha ITOM
srane (1-2 Mecsina) CTyIeHTHl OYAYT HMMETb NPUOJIM3HUTENLHO OJMHAKOBHIM YpOBEHb IIOJTOTOBKM B 00JIacTH



pelIeHnsT TPAKTHYECKUX 3a7ad TMo «ABTOMATH3MpPOBAaHHBIC pacueThl 3MaHuil u coopyxeHuit (AP3uC)», u B
JapHeeM 00ydeHIH pernoiaBaTeb MOKET YIUTHIBATh 3TO MPH IUNIAHMPOBAHWH U IPOBEICHIH 3aHATHH.

Pemenne KOHTPONBHBIX 3a4ad SBISIETCS YHUBEPCATBHBIM BHIOM YYEeOHOH IESTEIBHOCTH, KOTOPHBIH
YCIICIITHO TIPUMEHSETCSI B METOMUKE IMOAOOHBIX MUCHHIDINH. C ero IMOMOIIBI0 pemarTcs pa3sHoOOpas3HbIe
TUIAKTAYIECKUE 3a/1a9H, OTPAKAIoIINe CIeHUPHUKY Tenei, popM U METOIOB C LENbI0 BEIPAOOTKH HABBHIKOB pabOTHI B
MIPOTPAMMHBIX KOMIUIEKCAX pacdeTa KOHCTPYKIIHH.

YToObl HAYYUTH CTYIECHTOB NPUMEHSTH Ha MPAKTHKE TEOPETUUECKHUE 3HAHUS, TTOJydeHHBIE MIPU M3YUYCHUU
«ABTOMaTHU3UPOBAHHbIE pacueThl 34aHuil U coopyxenuit (AP3uC)» npenonaBaress JOKEH YMETh BHIOUpPATh WU
pa3pabaTbiBaTh HEOOXOIUMBIH YueOHBIN MaTepuan s Kaxaoro 3aHsATus. HeoOXoIuMoCTh IUIaHMPOBAaTh M
aHAIM3MPOBATh Y4eOHO-BOCIIMTATENBHBIM MPOIECC B TUIAKTHYECKOM, IICUXO0JIOTHYECKOM, METOJUYECKOM acHeKTax
C y4eTOM COBPEMEHHBIX TpEOOBAaHWH K NPENoAaBaHMIO0 OOYyCIaBIMBAeT, B CBOIO O4epelb, HEOOXOJMMOCTh
000CHOBaHHOTO BBIOOpa 3((PEKTHBHBIX METOJOB, (OPM M CPEICTB OOYyUEHHsS, KOHTPOJIS PE3yJIbTaTOB YCBOCHHS
CTYACHTaMH MIPOTPAMMHOTO MaTepHala.

[IperonaBaTens NODKEH CHUCTEMAaTHYECKH MPOBOINTH CaMOAHAIN3, CaMOOICHKY H KOPPEKTHPOBKY
COOCTBEHHOW NESTENPHOCTH Ha YPOKaX M BHEKIACCHBIX 3aHATHAX MO «ABTOMATH3HMPOBAHHBIC PAcUeTHl 3JaHUN H
coopyxenuit (AP3uC)», pa3zpabarbBaTh W MPOBOIUTH AWATHOCTUKY JJISL ONIPEIENICHHUs] YPOBHS 3HAHUHA M yMEHHU
CTYACHTOB, pa3pabaThIBaTh M PEaJM30BHIBATH MPOTPAMMEI JUII MHIUBUIAYAIBHBIX H TPYIIOBBIX (opM paboTH ¢
Y9eTOM MaTeMaTHYECKIX CIIOCOOHOCTEH CTYACHTOB.

OCHOBHBIM ~ YCJIOBHEM  y4eOHO-METOJMYECKOro  o0ecleueHHsi  MPaKTUYeCKHX  3aHATHH 110
«ABTOMATU3UpPOBaHHbIE pacueTsl 3MaHUi U coopyxkeHui (AP3uC)» sBIsfeTcd HENMpPephIBHOCTH IICHXOJIOTO-
MeJaroruyeckoro U MeTOANYecKOro o0pa3oBaHMs IMPEroaBaTelsi, B3aUMOCBSI3b MPAKTHKH C CUCTEMOM H3y4eHHS
CTy/IeHTaMH HOPMATHBHBIX Y4YE€OHBIX AMCIMIUINH M KYPCOB IO BBIOOpY, HAIOIIMX TEOPETHUECKOe OOOCHOBAaHUE
MPaKTHYECKOW AESTEIbHOCTH, TIO3BOJISIIOLIMX OCMBICIIMBATH M COBEPLICHCTBOBATH €€ C MO3UIMH HAyYHOTO aHaJIM3a.

2.2. Memoouueckue pekomeHOayuu no npo8edeHuIo NPAKMU4ecKux u 1a60pamopHuIX 3aHAMUIL.
(npumep 05 cneyuaruzayuu « CmpoumenbCmeo blCOMHBIX U OOIbUENPOTEMHbIX 30AHUL U COOPYHCEHUI))

Pazgen 1. [1K Jlupa-CAIIP.
Tema 1.Buzop-CAIIP.Pacuer miiockux pamHbix KoHCTpYykiuil. Konctpyuposanue XXBK.

JlaGopatopHoe 3ansitTie 1. Pacuer m KOHCTpyHMpOBaHHE OCHOBHBIX HECYIIMX 3JIEMEHTOB MHOTOITa)KHOM
MOTIEPEYHOI paMbl MPOMBIIIUIEHHOTO 31aHUS B JKEJIe300€TOHHBIX KOHCTPYKIIHAX.

Co3mgaHne pacyeTHOM CXEMBI paMbl, 3a/laHHE JKECTKOCTHBIX XapaKTEPUCTHK, KECTKUX BCTABOK. 3aJaHUE
Harpy3oK  co3faHue KoMOuHaimi Harpyxenuit u yeunuiit PCY u PCH.

JlaGopaTopHoe 3aHsiTHe 2. PacueT W KOHCTpyHMpOBaHHE OCHOBHBIX HECYIIMX 3JIEMEHTOB MHOTO3TaXKHOM
MONIEPEYHOI paMbl IIPOMBIIIIIEHHOTO 3/JaHUS B KEJIe300€TOHHBIX KOHCTPYKIMAX

Pacuer n mondop Tpedyemoii apMaTypsl B OCHOBHBIX HECYIIIHX JJIEMEHTAX PaMbl.

Jlumepamypa

1. I0.B. Beproxcknit, B.1. KomaynoB, M.C. Bapabam, [O.B. TI'enzepckuii. KommbprotepHsie
TEXHOJIOTHH TIPOCKTUPOBAHUS JKEJIe300€TOHHBIX KOHCTpyKImi. KypcoBoe mnpoektupoBanne. Kue: KumxHoe
n3zaTenbeTBo HalonanbHOro aBualimoHHOro yHusepeurera., 2006. - 804 c.

2. Pacder n mpoexTHpoBaHME 3JIEMEHTOB KapKaca IUIOCKOW >Kele300eTOHHOW paMbl MPOM3IAHHS:
METOA. BHAeOonocoOue K J1abopaTopHBIM paboTaMm I CT. 00yJaromuxcsi Mo HampasieHuto nmoaroToBku 08.03.01
«CtpoutenscTBoy // UyBar. roc. yu-1. Kadenpa cTpoutenbHbIX KOHCTPYKIHiA. - Hebokcapsl, 2014

3. http://www.liraland.ru/

Tema 2. PacdeT mpoCcTpaHCTBEHHBIX CTEP)KHEBBIX KOHCTpYKIMi. Konctpynpoanue MK.

JlabopaTopHoe 3ansTHe 3. [IpoekTHpOBaHNE OCHOBHBIX HECYIIHMX 3JIEMEHTOB CTAIbHON 0aJIOYHOM KIIETKH.

Co3naHue pacueTHOI CXeMbI paMbl, 33JaHUE )KECTKOCTHBIX XapaKTEPUCTHK, IIAPHUPOB.

JlabopaTopHoe 3ansTHe 4.IIpoekTHpOBaHNE OCHOBHBIX HECYIIMX 3JIEMEHTOB CTaJIbHOW 0ATOYHOM KIIETKH.

3ajaHne Harpy3ok M cosganue komOuHanuii Harpy3ok PCY u PCH. Pacuer u mombop cedeHus Hecymmx
3JIEMEHTOB PaMBbl.

JlabopaTtopHoe 3aHsATHE 5. PacdeT M KOHCTPYHPOBAaHHE OCHOBHBIX HECYIIMX 3JEMEHTOB MHOTOATAXHOM
TIOTIEPEYHOM paMbl MPOMBIIIUIEHHOTO 3AaHUS B JKEJI€300€TOHHBIX KOHCTPYKITHAX

Pacuer y3noB. BeimonHeHue depTexei, cieupuKauy 3IeMEeHTOB.

Jlumepamypa

1. M.C. Bapabam, M.B. Jlazniok, M.JI. MapteiaoBa, H.W. Ilpecusxos. Ilox pen. mpodeccopa
Humnosa A.A. CoBpeMeHHBIE TEXHOJIOTHH pacueTa U MPOSKTHPOBAHMS METAIUINIECKHUX U JCPEBSIHHBIX KOHCTPYKIIHIL.
KypcoBoe u nmumninomuoe npoekrtupoBanue. MccnenoBarensckue 3a1aun: YueOHOe mocoOue Aist CTyl. BhICII. y4el.
3aBegenuii. M.: Usnarenncteo ACB, 2010. - 328 c.

2. BanouHas kjeTka NpoU3BOACTBEHHOTO 3[aHUs: METOJI. TOcOoOKE K JJaOOpaTOpHBIM padoTaM st CT.
oOyuatomuxcst mo Hampasienuro moxr. 08.03.01 CrpourensctBo - IIpoduns «[IpombliuieHHOE M TpaskaaHCKoe
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cTpouTeNbeTBOY, «IIpoekTrpoBanune 3aanuii», cnenuanbHocTH 08.05.01 — CTpOUTENbCTBO YHHUKAIBHBIX 3MaHUN U
coopyxeHuit. Bugeonocodue/ Yysar. roc. yH-T. Kadempa ctpourenbHBIX KOHCTpYKIHid. - Yebokcapsl, 2014
3. http://www.liraland.ru/

Tema 3. Pacuer KOMOMHHPOBAHHBIX CHCTEM.

JlabopaTopHoe 3aHATHE 6.PacueT 1 KOHCTPYHPOBAHHE OCHOBHBIX HECYIIMX JIEMEHTOB IPOCTPAHCTBEHHOTO
Kapkaca 3JJaHHUs.

Co3faHue CXeMbl C UCIOJIb30BAHUEM CTEP)KHEBBIX M IUIACTMHYATHIX eMeHToB. 3amaHue AXKT, xecTkux
BCTaBOK.

JlabopaTopHoe 3ansiTHe 7.Pacyer u KOHCTpYHPOBaHUE OCHOBHBIX HECYILIHMX JIEMEHTOB IPOCTPAHCTBEHHOTO
KapKaca 3JaHus

KecTkocTHBIE XapaKTEpPUCTHKH, MaTepHaibl A KOHCTPYMpPOBaHUS. XapaKTepUCTUKU MaTepHajoB.
Harpysku, PCH, PCYV.

JlabopaTopHoe 3aHsATHE 8.PacueT M KOHCTPYHPOBAHHE OCHOBHBIX HECYIIMX JIEMEHTOB IPOCTPAHCTBEHHOTO
Kapkaca 3/1aHus

XKecrkocts ocHoBaHmMA. Co3gaHnMe MOJENM TPYHTa Ha €CTECTBEHHOM M CBailHOM oOcHOBaHMH. Pacuer
ko3 Prmuentos nocrenu Cl u C2.

JlabopaTopHoe 3ansATHE 9.PacueT M KOHCTPYHPOBAHHE OCHOBHBIX HECYIIMX JIEMEHTOB IPOCTPAHCTBEHHOTO
KapKaca 3JJaHus

Pacyer M KOHCTpyHMpOBaHME CTEpP)KHEBBIX M IUIACTHHYATHIX O3JIEMEHTOB. PacdeT Ha mpojaaBIMBaHUE.
KoHcTpynpoBaHue IINTHI, KOJOHHBI, PUTEIIs.

JlabopatopHoe 3ansitTue 10.Pacyer u KOHCTpYHMpPOBaHHE OCHOBHBIX HECYIIMX 3JIEMEHTOB IPOCTPAHCTBEHHOTO
KapKaca 3JJaHus

Brmonnaenue geptexeit, cnenudukanun aneMeHToB. Odopmierne oruera mo PT'P

Jlumepamypa

1. I0.B. Beproxckuit, B.1. KomuynoB, M.C. bapabam, }0.B. T'enzepckwmii. KommbroTepHbie
TEXHOJIOTHHM TIPOCKTUPOBAHUS >KEJIE300€TOHHBIX KOHCTpyKImi. KypcoBoe mpoextnpoBanue. Kunes: KumxHOe
n3aTenbeTBO HalonanbHOro aBualilmoOHHOT0 yHUBepeuTeTa., 2006. - 804 c.

2. IMPOTPAMMHBIN KOMIUIEKC JIMPA-CAIIP® 2013 Vue6roe mocobue Topomeuxnit I.A.,
bapabam M.C., BogombsnoB P.}O., Tutox B.II., ApramonoBa A.E. Ilox penmakumeii axamemuka PAACH
T'opoaenkoro A.C. — K.—M.: DnektponHoe uznanue, 2013r., — 376 c.

3. http://www.liraland.ru/

Tema 4. CAIIOUP BIM-moznenupoBanue 31aHIH.

Jlabopatoproe 3austue 11.IIpoekTHPOBaHHE OCHOBHBIX HECYIIUX JIEMEHTOB 3[aHHUM.

Cosznanve MHODOPMALMOHHOW  MOJENM  3[aHUS, XaPAKTEPUCTUKHA MATEPUATOB, peIaKTHPOBAHUE,
Busyanu3zaius. Co3aanue BUIOB, IUIAHOB, (acaoB 31aHuUs.

JlaGopatopHoe 3anstre 12.[IpoekTHpoBaHe OCHOBHBIX HECYIINX JJIEMEHTOB 3/IaHUM.

Cosznanrie MHODOPMALMOHHOW  MOJENM  3[aHUS, XapPAKTEPUCTUKHA MATEPUATOB, PpeIaKTHPOBAHUE,
Busyanu3aius. Co3aaHue BUIOB, IUIAHOB, (acaoB 31aHuUs.

JlaGopatophoe 3austuie 13.IIpoekTHpOBaHUE OCHOBHBIX HECYIIHX JIEMEHTOB 3/IaHHU.

3ananue Harpy3ok, PCY. 3aganue BeTpoBbIx Harpy3ok. Co3mgaHue aHATMUTUYECKOW M KOHEYHO-IJIEeMEHTHOM
Mozeneit 3manus. Jxcrnopt B [1K Jlupa.

Jlabopatoproe 3austie 14.IIpoeKTHPOBaHHE OCHOBHBIX HECYIIUX JIEMEHTOB 3[aHUM.

Pacder u sxcnopT pe3yibpraToB pacuera apmupoBanus B CAIIOUP

JlaGoparoproe 3ansTue 15.IIpoexkTupoBaHre OCHOBHBIX HECYIIMX 3JIEMEHTOB 3/IaHUH.

KoHcTpynpoBaHue 3J1eMEHTOB 31aHus. BrmonHeHne yepTexxell apMUpOBaHUs, CIICHU(PUKAIHNA, TTOCPEICTBOM
cpencts CAIIOUP

Jlabopatoproe 3ansaTie 16.IlpoekTHpOBaHNE OCHOBHBIX HECYIIUX JIEMEHTOB 31aHUH.

KoHcTpynpoBaHue 3JIeMEHTOB 37aHus. BrIonHeHne yepTekell apMUpOBaHUs, CIICHU(PUKAIHNA, TTOCPEICTBOM
cpencts CAIIOUP.

Jlumepamypa

1. IMPOTPAMMHDBIN KOMIUIEKC JIMPA-CAIIP® 2013 Vue6roe mocobue Topomenxuii [1.A.,
bapabam M.C., BogomesaoB P.}O., Tutox B.Il.,, ApramonoBa A.E. Ilom penaxmueit akamemuka PAACH
Toponenikoro A.C. — K.—M.: Dnektponnoe m3nanue, 2013r., — 376 c.

2. CATI®UP 2014. YuebHoe mocodbue. boituenko B.B., Mensenenko [1.B., [Tanuenxo O.U., [yt
A.A. Tlox pen. Akanemuka PAACH, nokr. TexH. Hayk, npod. A.C. I'opoxerkoro.— K.: M3matensctio , 2014.— 130
c.
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Pazgen2.IIK Monomax-CAITP
Tema 5.KomnoHoBkapacueTHbIX cxeM. KoHcTpynpoBanue
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JlaGoparoproe 3amaTue 1PacueT W KOHCTPYHpOBaHHE MOHOJUTHOTO MHOTOATOXKHOTO OE3pUreIbHOro
Kapkaca.

IIporpamma «KomnonoBka». Cozmanme WH(POpPMArMoOHHOW MOAENH 34aHus. llapameTpsl MaTepHanoB.
XapakTepUCTUKH 31aHUS.

JlabopaTtopHoe 3amaTrHe 2Pacder W KOHCTPYHpPOBaHHE MOHOJHUTHOTO MHOTOATAXHOTO OE3pUTEIBHOTO
Kapkaca

[Iporpamma «I'pyHT», CTBIKOBKa ¢ MoJenbi0 rpyHTa. Pacuer 3manusi. MKD-pacuer. Pesynbrarel pacuera:
MO3aUKH{ NIEPEMEILCHUH, SIII0PBI YCUIIU.

JlabopatopHoe 3ansTtMe 3Pacyer WM KOHCTPYMPOBaHHE MOHOJIMTHOTO MHOTO3TaXKHOTO OE3pUresIbHOTO
Kapkaca.

[porpamma «KononHnay, «banka». KoHCTpynpoBaHHe KOJIOHHEL, OAJIKH.

JlabopatopHoe 3aHsTHe 4Pacyer WM KOHCTPYMPOBaHHE MOHOJIMTHOTO MHOTO3TaXXHOTO OE3pUresIbHOTO
Kapkaca.

IIporpamma «Ilnura». KoncTpynpoBaHue minTel

JlabopaTtopHoe 3aHATHe SPacyer W KOHCTPYHpOBaHHE MOHOJHUTHOTO MHOTOATAXXHOTO OE3pUTEIBHOTO
Kapkaca

[Iporpamma «Pa3zpes». Konctpynposanue nuadparmsl.

Jlumepamypa
1. Monomax 4.0: mpumepsl pacueta 1 IpoeKTHpoBaHus : yueOHoe mocobue / C. B. FOcunenxo, JI. I
barpak, JI. A. l'oponenkuii, A. A. Pacckazos - Kues: ®@axkr, 2005. - 263c.: un.. - ISBN 004.92:H(075.8).
2. http://www.liraland.ru/

Pazgen 3. [IK STARK ES
Tema 6.FEA npoekTst

JlabopaTtopHoe 3aHsATHEe /PacueT W KOHCTPYHMpPOBaHHE OCHOBHBIX HECYIIMX 3JIEMEHTOB MHOTORTAXKHOH
TIOTIEPEYHOI paMbl IIPOMBIIIUICHHOTO 30aHUS

Co3maHue 3arpyXeHuil. 3alaHie HArpy3oK. BEITONHEHHWE CTaTHYecKOoTro pacdera. BeiBonm rpaduyeckmx u
TEKCTOBBIX PE3yNIbTATOB pacdera pambl.

JlabopaTtopHoe 3amstTHe 8PacueT W KOHCTPYHMpOBaHHE OCHOBHBIX HECYIIMX 3JIEMEHTOB MHOTO3TAXKHOH
MOTIEPEYHON paMbl MPOMBIIINIEHHOTO 31aHUS

3amaHue XapakTepUCTUK MaTepraioB. PacueT apmMupoBaHusl.

JlabopaTtoproe 3anstue 9PacueT W KOHCTPYMPOBAHHME OCHOBHBIX HECYIIHMX 3JIEMEHTOB MHOTO3TAXKHOMN
MOTIEPEYHON paMbl MPOMBIIINIEHHOTO 3/1aHUS

BriBoJ pe3ynbpTaToB apMUPOBaHUS. DMIOPHI ApMUPOBaHUS. AHAIIU3 PE3yIbTaTOB.

Jlabopatoproe 3anstue 10PacueT W KOHCTPYHPOBaHHWE OCHOBHBIX HECYIIMX BJIEMEHTOB MHOTO3TaKHOU
TIOTIEPEYHOI paMbl IIPOMBIIIUTCHHOTO 3IaHUS

Jlumepamypa

1. TIporpaMMHBII KOMIDIEKC UL pacueTa CTPOUTENFHBIX KOHCTPYKIHUH Ha MPOYHOCTH, YCTOWYMBOCTH U
konrebanns STARK ES 2017. PykoBonctso nonp3oBatensi. EBPOCO®T, Mocksa, 2017

2. B.H. Cum6Oupkun, T.A. PeBenok, H0.B. [lanacenko MopaemupoBaHue W pacdeT CTalbHOW paMbl C
nomMo1sio nporpamMmmuoro komiwiekca STARK ES Metogmaeckoe nocooue. EBPOCO®T, Mocksa, 2015

3. http://www.eurosoft.ru/

Tema 7.POS npoekTs

JlaGopaTtopHoe 3ansite 11Pacuer n KOHCTPYHPOBaHHE OCHOBHBIX HECYIIMX 3JIEMEHTOB IPOCTPAHCTBEHHOTO
Kapkaca 3/1aHus

Co3snanue moenu 3nanus o dXf-nomoxke. MeTo bl pelakKTHPOBAHHSI.

JlabopaTopHoe 3ansiTHe 12Pacyer 1 KOHCTPYMPOBaHHE OCHOBHBIX HECYIIHX 3JIEMEHTOB IPOCTPAHCTBEHHOTO
Kapkaca 3JJaHHs

Coznanue Moaenu 3xanus o dxf-noanoxkke. YacTHYHBIHA POEKT.

JlabopatopHoe 3ansiTre 13Pacuer n KOHCTPYHPOBaHHE OCHOBHBIX HECYIIHX 3JIEMEHTOB IPOCTPAHCTBEHHOTO
Kapkaca 3JJaHHs

Cosnanue nonHoro npoekra. I'enepauust K9-monenu 3aanus. Koppektuposka.

Jlaboparoproe 3ansTHEe 14PacyeT u KOHCTPYHPOBAaHUE OCHOBHBIX HECYIIHX 3JEMEHTOB MPOCTPAHCTBEHHOTO
Kapkaca 3/1aHus

Harpy3sku, coueranue Harpy30k. KOHCTpyKTUBHBIH pacuer.

Jlaboparoproe 3ansiTre 15PacueT u KOHCTpYHpPOBaHUE OCHOBHBIX HECYIIHX 3JIEMEHTOB MPOCTPAHCTBEHHOTO
Kapkaca 3J1aHus

PesynbraTel pacueTa apMHPOBaHUSL.

JlabopatopHoe 3ansiTve 16Pacyer n KOHCTPYMpPOBaHHE OCHOBHBIX HECYIIHX 3JIEMEHTOB IPOCTPAHCTBEHHOTO
Kapkaca 3JJaHHs

AHanu3 pe3yJbTaToB.

Jlumepamypa
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1. TlporpaMMHBIH KOMIUIEKC JUIS pacueTa CTPOUTENBHBIX KOHCTPYKIUH HAa TPOYHOCTH, YCTOWYHUBOCTH U
kosrebanus STARK ES 2017. PykoBoactso nosb3oBatessi. EBPOCO®T, Mocksa, 2017

2. B.H. Cum6upkun, C.O. KypraBuna Pacder >kene300€TOHHBIX KOHCTPYKIIMH MHOTO3TaKHOTO 3TAHUS C
noMomeio mporpammuoro komiuiekca STARK ES. Pabora ¢ koHEYHO-371€MEHTHOH Mojenbio. MeTommdeckoe
nocobue. EBPOCO®DT, Mocksa, 2015

3. http://www.eurosoft.ru/
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