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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHUA 110 JUCHUIIVIMHE

Kate KOI[ n KOI[ U HAUMCHOBAHHC HaumeHoBaHue moka3aTens OLICHUBAaHUA
ropu HAaMMCHOBAHHC HWHIUKATOpa TOCTHXKCHHUA pe3yiabTaTra 06yquI/m 110 JUCITUIIIIMHC
A KOMIICTCHIINH KOMIICTCHIINH
[Ipo | IIK-4 I1K-4.1 3HaTh: NOpPUHIMIOBL M METOJBI pacyeTa
exktH | CriocobeH BriOupaeT ucxoaHyro COOpYKEHUH o OIPEIEIEHHIO
bI BEITIOJTHATH PaboThl | HHPOPMAITHIO 1 HOPMATHBHO- HAIPSKEHHO- 1e(OPMUPOBAHHOTO
1o TCXHIMCCKUC NOKYMCHTBL VI | cocrosiHMs ~ OT  3a[JaHHBIX  BHEIIHUX

OpraHu3alOHHO-
TEXHOJIOTHYECKOMY
MIPOEKTUPOBAHUIO
3IaHUM u
COOPYXKEHUI
MPOMBILUIEHHOTO U
TPaKIaHCKOIO
Ha3HaA4YCHUA

BBITIOJTHCHHSI PACUCTHOTO
000CHOBAHUS ITPOCKTHBIX
pelleHu 37aHus
(coopyxeHus)
MIPOMBIIIJICHHOTO U
TPaXXTaHCKOTO Ha3HAYCHUS

BO3JIeMCTBUH (CHIJIOBBIX, KMHEMaTHUYECKHUX,
TEMIIEPaTypHBIX ).

YMeTb: COCTaBIATH W AHAIU3UPOBATH
pacyeTHBIE CXEMBI Pa3JIMYHBIX COOPYKEHUN
JUI X pacueTa Ha 3aJjaHHbIe BO3JECHCTBUS,
pacCUMTBIBATE PACYETHBIE CXEMBI Ha
KOMIIBIOTEPAX c UCIIOJIb30BaHUEM
COOTBETCTBYIOIIMX ITPOIPaMM pacyera.
Baagerp:  HaBblKaMHM  HCIHOJIB30BaHUS
METOJIOB ~ pacuera  COOPYKEHUH u
KOHCTPYKLMI Ha MPOYHOCTb, )KECTKOCTh U
YCTOWYMBOCTD.

I1K-4.2

Brioupaer HOPMAaTHUBHO-
TEeXHUYIECKHUE TOKYMEHTHI,
yCTaHaBIIUBAIOLINE
TpeOOBaHUS K pPacyeTHOMY
000CHOBaHUIO HPOEKTHOTO
peuICHuA 3aHUA
(coopyxenus)
MPOMBIIIJIEHHOTO "

Tpa’kAaHCKOT'O Ha3HAYCHU S

3HATh: METONWMKY BBIOJHEHUS PACYETHOTO
00OCHOBaHHS TIPOSKTHOTO pEHIeHUs OOBEeKTa
CTPOUTETIHCTBA.

YmMmern: HCIIONIE30BaTh TEOpETHIECKUE
3HaHWSA JUISI BBIOOpa METOAWKH pEIICHHS
3a/1a4.

Baanern: YMEHHEM KAa4ECTBEHHO
odopmiiaTh (IPE3CHTOBATh) PEIICHUE 33134 U
BBITIOJTHEHUS 3aJJaHHI

I1K-4.3

Cobupaet Harpy3Kku u
BO3JIEMCTBUS Ha 3aHUE
(coopyxenue)
NPOMBILIUIEHHOTO U
CPAKJAHCKOTO HA3HAUEHUS

3HATb: OCHOBHBIE TPUHIIMIIBI
TEOPETUYECKON MEXAHUKHU U
CONPOTHUBJIEHUS MATEPUATIOB IIPU CO3AHUU
METOJIOB pacuera B CTPOUTENBHOU
MEXaHHKCE.

YMerb: onpenensaTe BHYTPEHHHUE YCUINS B
OTACJIBHBIX 3JIEMCHTAaX KOHCTPYKIIUH.
Baagerb: HaBbIKAMM SKCIIEPUMEHTAJIBHBIX
HCCIIEAOBAHMM, TO3BOJISIIOIIMMH  OLEHUTH
TOYHOCTb TEOPETUYECKUX NPEANOCHUIOK M
pacyeToB.




I1K-4.4

Bri6upaeT MeToauKu
pacyeTHOT0 0OOCHOBAHHUS
MIPOEKTHOTO PEIICHUS
KOHCTPYKIIUH 3JIaHUS
(coopysxeHus)
MIPOMBIIIJICHHOTO U
IPa)JIaHCKOTO Ha3HAUCHUS

3HaTh: crienudUKy pacyeToB Ha
CTAaTUYCCKHUE, NTUMHAMUYCCKHUE, TCIIOBBIC
BO3JICHCTBHS, TIPY 3TOM BBITTOJIHSS YCIOBHS
MIPOYHOCTH, KECTKOCTH, YCTOMYHBOCTH.
YMeTh: COCTaBUTh PACUETHYIO CXEMY
COOPY>KCHHUSI, TAKKE OMPECIIUTh HATPY3KH,
JISUCTBYIOLIME HA COOpykeHue. Bianern:
0a30BBIMH METOJITaMHU pacyera u
MIPOEKTUPOBAHUS COOPYKEHHUH.

[IK-4.5

Bribupaer napameTpsl
pacueTHOM CXEeMbl  3JaHUA
(coopyxeHus), CTPOUTEITHHON

KOHCTPYKIIUH 3aHUS
(coopyxenus)
MPOMBIIIJIEHHOTO "

IpaXXI1aHCKOI'O Ha3HAYCHUA

3HaTh: O00OCHOBAHMS IIPOSKTHBIX PEIICHUI
O0BEKTOB MPOMBIIUIEHHOTO M TIPa)XJaHCKOTO
CTPOUTEIIBCTBA.

YMerb: NpoaHAIU3UPOBATh IOTYYECHHBIE
pe3ybTaThL

Baagerb: MeTogamMu ¥ MPUHLIMIIAMA
peLLIeHN 3a1a4 MEXaHUKHU.

[1K-4.6
Brinonuser pacuerst
CTPOUTENILHOH KOHCTPYKLUH,

3J1aHUS (coopyxeHus),
OCHOBAaHMSI 110 IIEPBOH, BTOPOI
rpynmnam MIpeeNbHbIX
COCTOSTHUH

3HaTh: OCHOBHBIE METO/Ibl U IPUEMBbI
pacuera peaJbHbIX KOHCTPYKIIHI 10 BCEM
PacyYEeTHBIM COCTOSIHUSIM HA Pa3IuyHbIC
BO3/ICHCTBHS.

YMeTb: BEIOpaTh 5KOHOMUYHOE
KOHCTPYKTHUBHOE PEIIEHUE COOPYKEHUS CO
CHIDKEHUEM UX MATEPUATIOEMKOCTH U
O}lHOBpCMeHHBIM 06GCH€‘IGHI/ICM
HAJKHOCTH U JJOJTOBEYHOCTH.

BJ'la)]eT]): COBpeMeHHBIMI/I METOJaMH
pacuera ¢

HCIIOJIb30BAHUEM BBI‘II/ICJ'II/ITCJ'IBHOﬁ
TEXHUKH.

Komnerenmus

2. MECTO IJUCHUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJIbHON ITPOT'PAMMBI

IIK-4. CrniocobeH BBIMOIHATH PpabOThI 10 OpPTaHU3AIMOHHO-

TEXHOJIOTHYCCKOMY ITPOCKTHUPOBAHUIO SHaHHﬁ n COOp}I}KCHI/Iﬁ IMPOMBIIIJICHHOTO H
I'pa’XIaHCKOI'O HA3HAYCHU A

JanHast koMIieTeHIus: GOPMUPYETCS CASTYIOMUMU UCITUTIIIMHAMH.

CTa[[I/IH HaI/IMeHOBaHI/IH I[I/ICHI/IHHI/IHBI]'
1 Bricmas MmaTemaruka
2 dusuka




XUMUS

NuxenepHas rpaduka

Kowmrmbrotepnas rpaduka

Teopernueckass MEXaHUKA

ConpoTHBIIEHHE MAaTEPUAJIOB

ApXHUTEKTYypa 31aHHI

OCHOBBI CTPOUTENILHBIX KOHCTPYKIIUN

10 | XKene3o0eTOHHBIC M KAMEHHBIC KOHCTPYKIIUU

11 | MeTamnn4eckie KOHCTPYKIIMH

12 | OcHoBaHus ¥ (PyHTAMEHThI

13 | KoHCTpyKIMH U3 JIepeBa U IIACTMACC

14 | OGcnenoBaHue 31aHUN M COOPYKEHUH

16 | ABTOoMaTH3aIMs pacyeTa U MPOCKTUPOBAHUS CTPOUTEIILHBIX KOHCTPYKITHH

17 PexoHCTpyKIUS 31aHUI U COOPYKEHUN

3. OFbEM JUCHUIIJINHbI

OO01mas Tpya0eMKOCTb JUCIUILIUHBI COCTABIISIET / 3a4. UHUIL, 252 YacOoB.
dopma npoMeXyTOuHOM arrecTaimu JuddepeHIIuPOBaHHBIN 3a4eT, SK3aMeH

(9K3ameH, U GepeHIPOBaHHEI 3a4eT, 3a4eT)

Bun yuebHoi paboTbl Bcero | Cemectp | Cemectp

4acoB Ne 5 Ne 6

OO61mas TpyA0eMKOCTh AUCHIUTIINHBI, 4ac 252 120 132

KontakTHasi pa6oTa (ayiuTOpHbBIE 3aHATHS), 109 54 55

B T.4.:

JIEKINH 51 34 17

1a0opaTOpHbIE

MIPaKTUYECKHE 51 17 34

TPYIIIOBBIE KOHCYJIBTAIIUA B TIEPUO,T

TEOPETUYECKOT0 O0YUEHHUS U POMEKYTOUHOM 7 3 4

aTTeCTaINN

CamocrosiTesibHasi padoTa CTY/€HTOB,

BKJIIOYasi HHANBUAYaJIbHbIE U TPYNNOBBIE 143 66 77

KOHCYJIbTALMH, B TOM YHCJIE:
KypcoBoii mpoekr
Kypcosast pabota

PacueTHo-rpaduyeckue 3axanus 18 18
WunuBuayanbHOE TOMAaNIHEE 3aJaHNe 9 9
CamocrosiTenbHas paboTa Ha MMOATOTOBKY K
AyJUTOPHBIM 3aHATHAM (JICKIHH, TIPAKTHIECKUE 80 48 32
3aHATHs, 1Ta0OPATOPHBIC 3aHATHS)

JuddepeHnrpoBaHHbIi 3a4€T, SK3aMEH 36 Hud. 36

3a4€CT

KOMHBI-OTGpHBI@ TCXHOJIOTHH ITPOCKTHUPOBAHUSA CTPONUTCIIBHBIX KOHCTpYK]_II/Iﬁ




4. COAEP KAHUE JUCHUIIJINHBI
4.1 HamMeHOBaHUE TeM, UX COJepP:KaHue U 00beM

Kypc3 Cemectp 5

/o

HawnmenoBanue paznena
(kpaTkoe conepKaHue)

O0BeM Ha TEMAaTUYECKUNA
paszzen 1o BuaaM yuyeOHon

Harpy3Ku, Jac

IIpakTrueckue

Jlexun
3aHATUSA

JlaboparopHsie

3aHATUA

CaMocTosTeNbHAs
paboTa Ha TIOArOTOBKY

K ayAUTOPHBIM

RAHATUAM

Benenue. Ob6pazoBaHue CTEPKHEBBIX CUCTEM M aHAIIU3

HUX U3MECHACMO

CTHu

[Ipenmer w  3agaunm  gucuMiuidHel.  OCHOBHBIE
paspeliarone ypaBHEHUS CTPOUTEIBHOW MEXaHMKH.
[Tpunuun  HesaBucumoctu nedctBus  cuil.  CreneHb
cBoOoabl. Jluck. [IpuHiunsl 00pa3oBaHUs HEM3MEHSIEMBIX
wiockux cucreM. CreneHb CBOOOJBI  COOPYKEHHS.
COOTHOIIEHHE MEXly TUCKAMHU U CBSA3SIMU

MHOFOHpOJ’ICTHHe CTaTHYCCKH OIIPCACIIUMBIC Oanku

OO6pa3oBanue MHOTOIIPOJIETHBIX CTaTUYECKU
onpeAenuMbIX Oanok. Pacyer Ha MOCTOSHHYIO Harpysky.
[ToHsATHE O NUHMSX BIMSHUA U CTATHUYECKUI CIIOCOO MX
MIOCTPOEHHU. 3arpy’KCHUE JIMHUM BIUSHUSA HEMOJBUKHOU
Harpy3koii.  Pacuer  MHOTONpPOJIETHBIX  CTaTHYECKHU
OINPEACIUMBIX PaM Ha IOCTOSIHHYIO Harpy3Ky.

[Tnockue dhepmsl

O6ume nonsTus. OnpenencHue yCUIU B CTEPXKHAX depM
IIPY HETIO/BMKHOM Harpyske: croco0 BbIpe3aHHs Y3JI0B U
croco0 ceueHui. JIMHMM BAMSHUSA YCWIMH B CTEPXKHAX
¢epm. Pacuer (¢epm Ha BHEY3JIOBYIO  Harpysky.
OcoOeHHOCTH pacyeTa CTAaTHYECKH HEONpeAeTHUMbIX

bepm.

Pacniopnsie cucteMbl

O6mue cBeaeHusa. Pa3HOBUIHOCTM  TpeXIIApHUPHBIX
cucreM. OCOOEHHOCTH pacyeTa TPEXIIAPHUPHBIX apoK C
3aTsbkkamu.  PanmonanbHas — ock  apku.  Pacuer
TpEXLUIAPHUPHON apKu Ha MOABI)KHYIO Harpysky. Pacuer
TpPEeXLIApPHUPHBIX paM. SApoBble MOMEHTHI M HOPMaJIbHbIE
HanpsbkeHus. CTaTHUeCKu HeorpenenumMblie apku. Oouue
CBEJICHMSI. AHATUTUYECKUH pacyeT JBYXIIAPHUPHBIX apoK.
Pacyer MHOTro1MCKOBOW CHUCTEMBI.

OcHoBHBIE TEOpPEMBI 00 YIIPYTUX CUCTEMAX

[lonsitTue o  ynuHENHHO-IEeDOPMUPYEMBIX  CHUCTEMaXx.
O6oOmennple  cuiabl  uU nepeMerieHus.  [lpuHiun
BO3MOXKHBIX  IepeMenieHuid. Pabora  BHEmHMX U
BHYTPCHHUX CHJI CTEPKHEBOM CHUCTEMBI. TeopeMbl O
B3aUMHOCTH paboOT U mepemenieHuii. Teopema o




B3aUMHOCTH  ©IWHUYHBIX pEaKIMd B  CTaTHYECKH
HEONpEIEeTUMbIX CcHCTeMaX. TeopeMa O B3aUMHOCTH
C€IMHUYHBIX PEAKIIUN U NTePEMEIIICHUMN.

OnpeueﬂeHI/Ie HepeMeI.LIeHI/Iﬁ B CTaTUYCCKHU OIPCACIMNMBIX CTCPKHECBBIX CUCTEMAX

WNurterpansr Mopa. CrnocoObl BBIYMCICHHS WHTETPAIOB
Mopa. Marpuunasi popma BBIYUCIICHUS MEPEMEIICHUN 10
Merony Mopa. OnpeneneHue nepemMenieHuid CTep>KHEBOU
CHUCTEMBbl OT U3MEHEeHHus Ttemneparypbl. OmnpeneneHue
MEPEMEIICHUI CUCTEMBI, BBI3BAHHOM OCAJKOW  OIOP.
Onpenenenne nepeMenieHU (U3MUECKH HEIMHEHHBIX

CHCTEM.

Meton cun

Oco0OeHHOCTH  pacyeTa CTaTHUYECKU HEOIpeaeTuMbIX
cucteM. OcHoBHasg wuzaes Meroga cui. JlumHue
Heu3BecTHbIe. BBIOOp OCHOBHOI cCHCTEMBI MeETOAa CHIL.
Kanonnueckue ypaBHEHHS M WX CBOWCTBA. BbruucieHus
KO3 (UIMEHTOB U CBOOOJHBIX YIIEHOB KAHOHHYECKUX
ypaBHeHUH W ux  npoBepku.  Crathueckas
KMHEMaTU4eCKass IPOBEPKU NPABUIBHOCTH IOCTPOCHUS
smtop. BO3MOXKHBIE YIPOIEHUS] MPU PACUETE CTATUUYECKH
HEONPEIEeTUMbIX CUCTEM METOJOM CHJL.

Ornpenenenue nepemMenieHu i B CTaTUYECKHU
HEONPEIETUMBbIX  CHUCTEMax. Pacuer  craruuecku
HEONPEIETUMBIX CUCTEM Ha JIEHCTBHUE TEMIIEPATYPHI.

Oco0eHHOCTH pacyeTa KOMOMHUPOBAHHBIX CUCTEM

OO6ume cBeneHus. Tumbl KOMOMHHMPOBAHHBIX CHCTEM.
Pacuer crarnuecku omnpenenuMoil KOMOMHHPOBAHHOM
CUCTEMBI. Pacuer CTaTUYECKH HEOIPEACITUMBIX
KOMOMHHMPOBAHHBIX CHCTEM.

MeTo 1 KOHEUHBIX JIEMEHTOB

WUnes merona. IlonHasi moTeHLManbHas SHEPrust U €€
DKCTPEMAJIbHBIE  CBOMWCTBA. [[TapHUpHO-CTEPKHEBBIE
CUCTEMBI, paboTaromiye Ha pacTsbkeHue-ckarue. [Ipumepst
pacuer MKD ¢epmbl, KOHCTPYKIMH U3 H3rHOAEMBIX
AJIEMEHTOB CTEP>KHEBOIO TUIIA, OAJIKH.

10

Pacuyer ru0Okoii HUTH

OOmue csenenusa. Pacuer rmOkoil Huth. Pacuer HUTH C
OMOpaMH,  PaCHOJIOKEHHBIMH B Pa3HbIX  YPOBHSX.
Ornpezenenne JIMHBI THOKON HUTH.

nToro

34

17

48




Kypc3 Cemectp 6

/o

HaumeHnoBanue pasnena
(kpaTKoe cojiepKaHue)

O0BeM HAa TEMAaTHUYECKUNA
paszzesn 1o BujaM yuyeOHon
Harpy3Ku, Jac

3aHATHL
JlaboparopHbie
3aHATHS
CaMocTosTeIbHas

Jlekiun
paborta

11

OnpeneneHne nNepeMeneHui B CTATUYECKU OMPEACTUMBIX
cUCTeMax OT TEeMIIePATyPHBIX BO3JECHCTBUNA, CMEIIICHUS
CBSI3CH; B CTATUYCCKU HEOMPEICITUMBIX CHCTEMaX OT
CHJIOBBIX Bo3nericTBHi ( Tema Neb).

@ TIpakTHyecKue

(62}

12

Merton nepemenieHui

CymHocTb METOJa. Crenenn KHMHEMAaTUYEeCKOU
HEONpEeAECTUMOCTH CHCTEMbI. 3HAa4YeHHUs] peakuuil u
BHYTPEHHUX YCHIMH B CTEp)KHE, Kak B DJEMEHTE
OCHOBHOM cuctembl. KaHonmueckas ¢opma 3ammcu
ypaBHeHHH  Merona  nepeMmemeHuil.  Omnpeznenenue
KOO(QPHUIMEHTOB W CBOOOJHBIX UJICHOB KAHOHHYECKHX
YpaBHEHMH  CTaTUYECKUM U OOLMM  CHOCOOaMH.
Oco6eHHOCTH pacyeTa paM C HAKJIOHHBIMH DJIEMEHTAMH.

13

CMellaHHbBII METON

BBoanbie 3ameuannsg. OcHoBHas cucrema. Kanonmndeckue
YpaBHEHUS.

14

OCHOBBI YyCTOMYHMBOCTH YIIPYTHUX CUCTEM

OcHoBHble mOHATHS. Bunel paBHOBecusi. (OCHOBHBIE
KPUTEPUU W  METOJbl HUCCIEAOBAHHUS  YCTOMYMBOCTH
YIOPYITUX CHUCTEM. YCTOWYMBOCTH CHCTEM C OJHOH
CTENEHbI0 CBOOOBI. YCTOWYMBOCTH CTEPXKHS Ha JABYX
HIApHUPHBIX omopax. OOIiee ypaBHEHUE YNPYroil JIUMHUU
MpU MPOJOILHOM M3THOe cTepkHs. KpuTuueckue CHITbI
JUIl CTEPKHEM IOCTOSIHHOTO CEYEHUs MPU Pa3iIMYHbBIX
3aKpEIUICHUSX UX KOHIOB. Y CTOMYMBOCTH OJHOMPOJIETHBIX
CTOEK IEPEMEHHOr0 ceueHUus. Pacuer cToek MmepeMEHHOro
CEYEHUS] METOJOM KOHEYHBIX Pa3HOCTEH. Y CTOMYMBOCTH
miockux pam. IlocrtanoBka 3amaun. CocraBiieHHE
XapaKTEPUCTUUECKOTO YPABHEHHSI.

15

OCHOBEBI AUMHAMHKHU CTCPIKHCBBIX CUCTEM

Junamuueckue Harpy3ku M uX 0coOeHHOCTH. CHiibl
MHEpUMH. 3aJauyd M METOJAbl AWHAMHUKH COOPYXKEHHM.
I[Tousatie o cremneHsax cBoOOabl cucreMbl. CBOOOIHEIE
KoJIeOaHHsT CHCTEMBl C OJHOM CTENEeHbIO CBOOOJBI.
BbiHyxaeHHble KONeOaHUsS YIPYyruX CUCTEM C OJHOM
cTeneHpio cBo0o bl Konebanusi cucTeMbl ¢ HECKOIBKUMHU
CTENEHAMA cB0oOOnbI. ['maBHBIE (OpMBI  CBOOOIHBIX
KosiebaHnii. OpTOroHAJILHOCTH IJIaBHBIX ()OPM KOJIEeOaHHH.

16

PacueT KOHCTpYKIIMH ¢ yUETOM IUIACTUYECKUX CBOMCTB MaTepuaia

METOA0OM MMPCACIILHOTO PAaBHOBCCH A




[TousiTne o pacuere B YHNpyro cTaiud U MO METOAY
npenenbHOro  paBHoBecus. IlpenenbHoe  paBHOBecHe
CUCTEMBl C pacTAHYTBIMH dieMeHTamu. [IpenenpHoe 3 4 i 5
paBHOBecue u3rubaemoii Oanku. Teopembl 0 mpeaeIbHOM
PaBHOBECHH: CTaTHYECKas u KMHEMAaTHYECKasl.
ITpenenbHOE paBHOBECHE IPSIMOYTOJIBHOM IJIACTUHBI.
UTOTO | 17 34 - 32
BCEI'O | 51 ol 80
4.2. Coz[epmalme NMPaAKTHYICCKUX (CeMI/IHapCKI/IX) 3aHATHH
No Haumenoanue Tema mpakTHYecKOro (CEMHUHAPCKOTO) K-Bo CamocrosrenbHas
n/n | pasjaena JUCIUTUTAHBI 3aHATUSA 4acoB Hf;fo(ﬁsii i
ayIUTOPHBIM
3aHATUAM
Cemectp Ne 5
1 | Obpa3zoBanue AHaIN3 CTPYKTYpPBI IJIOCKUX CUCTEM. 1 1
CTEPKHEBBIX CHCTEM H
aHaJIN3 nx
U3MEHSEMOCTH
2 | MHoromnpoJsieTHbIe Pacuer MHOTrONpOIETHOW CTATHYECKH 3 3
CTaTUYECKH oIpeeMMOoil Gallku Ha MOCTOSHHYIO
onpezenuMple OanKku Y NOABWKHYIO Harpysku. K.P.
3 | [Inockue pepmbl Pacuer IJIOCKHUX bepm Ha 5 5
MOCTOSIHHYIO U MO/IBM)KHYIO Harpy3KHu.
PI'3. KonrtponbHas pabota mo teme
«Pacuet nnockoit pepmb»
4 | Onpenenenue OmnpeneneHne  MepeMEIIEHUH  OT 2 2
NepeMEIICHU I B | 3aJaHHOM BHEUIHEN HArpy3KH.
CTaTHUYECKH  OIpened.
CTEPYKHEBBIX CUCTEMAX
5 | Meroa cun Pacyer craTMdecku HeONpeneIuMOn 6 6
pambl Mmetogom cui. PI'3. Kowutp.
pabota no Teme «Pacuer craTmyecku
HEOIpesiell. paMbl METOJIOM CHID.
HUTOI'O: 17 17
Cemectp Ne 6
6 | Ompenenenue Ornpenenenuie nepeMereHuii oT 6 6
NepeMeIIeHU I B | TEMIIEPATYPHBIX BO3JICHCTBHUI U
CTaTHUYECKH CMEIEHHS CBs3el B OajKkax U pamax.
OTPEIEITUMBIX u | Onpenenenue nepeMenieHnii B
CTaTHUYECKH CTaTMYECKH HEONPEACIUMBIX pPaMax
HEONPENETUMBIX oT cuiioBoro Bo3aericTeusa. K.P.
cucTemMax
7 Merton nepemenieHui Pacuer miockoi paMbl METOIOM 6 6

nepemenienuit. UJ13.
Pacyer ctaTdecku HEONPEEITUMBIX
OaJIOK METOJOM IepeMEIICHUH.




K.P. o Teme «PacueT miockoil pamsl
METOAO0M IIepEMELICHUIN».
C.P. IlocTpoenue orudaromieit amopsI
MOMEHTOB METOJIOM MEePEMEIICHUH.
8 CMelanHblii METO Pacuer cTaTndeckn HeonpeIeTuMbIX 4 4
pam cmemanHeiM Metojom. C.P.
9 | OcHoBbl ycroiunBocTH | Pacyer cToek u MIOCKUX pam Ha 4 4
YIPYTUX CUCTEM YCTOHYHBOCTH
10 Craruuecku Pacuer craTtmyecku HeoNpeACIUMON 6 6
HEOTpEeACITUMBbIC pambl Ha JIEHCTBUE TEMIIEPATyphl U
CUCTEMBbI Ha CMEILEHUE OIOop.
Pacyer ctaTdecku HEONPEEITUMBIX
CHUCTEM B MaTpU4YHOI Qopme.
11 | OcHoBBI JMHAaMUKKU | Pacyer craThueckn ONpeaeamMbIX 4 4
CTEP)KHEBBIX CUCTEM paM Ha JUHaAMHYECKoe JelcTBHE
HArpy30K:  ONpENeICHHEe  YacTOT
COOCTBEHHBIX KOJIEOaHMI;
MOCTPOCHHUE JIIOp  JUHAMHYECKHUX
U3rudaIKUX MOMEHTOB. Pacuer
CTaTHYECKH HEOIPEACTUMBIX paM II0
METOy nepeMenieHui oT
JrHamuyeckou Harpysku. K.P.
12 | Pacuer xoHcTpykuuii c | Pacuer CTEPIKHEBBIX CHUCTEM, 4 4
YU4ETOM IIIACTHYSCKUX | HEPA3pe3HbIX  OaJIOK,  CTaTUYCCKU
CBOICTB MaTepuaia | HeolpeaeIuMbIX paM [0 Hecymei
METOJIOM IpeaenabHoro | cnocodnoctu. C.P.
paBHOBECHS
UTOI'O: 34 34
BCEI'O: 51 51

4.3. Conep:xaHue J1aDOPATOPHBIX 3aHATHIA
JlabGopaTopHbIe 3aHATHS 110 KypCy YU4€OHBIM TUIAHOM HE TIPETyCMOTPEHBI.
4.4. Copep:kaHue KypCOBOIO NMPoeKTa/padoThl

He mpenycMoTpeHo y4eOHBIM TIJIaHOM

4.5. Conep:kaHue pacueTHO-Tpa)uuecKoOro 3aaHus,
UHIMBUIYAJTbHBIX IOMAIIHUX 3aIaHUH

B nsaTom cemecTpe mpeaycMOTpeHO OAHO pacdeTHO-Tpaduueckoe 3aJaHue, B
COCTaB KOTOPOTO BXOJST ABE 3aJa4u:

1. «Pacuer craTM4ecKd ONpeneIUMON TUIOCKOM  (epmbl»: OCBOCHHUE
aHAJUTUYECKUX METOJIOB pacuera (pepM Ha MOCTOSIHHYIO U TTOABMIKHYIO HArPY3KHU.

Jlns 3amanHol Gpepmbl TpeOyeTcs:

1) TIpoBectu aHa M3 U3MEHIEMOCTH.

2) Onpenenuth C MOMOIIBIO AHATUTHYECKUX METOIOB YCWIHS B 3aJlaHHBIX

CTEPKHSX.



3)

4)

[TocTpouTh JTUHUM BIAMSHUS ITUX YCUJIUNA MPU MEPEMENICHUU €IUHUIHOTO
rpy3a o BEpXHEMY M HIDKHEMY TosicaM (pepMBbl.

OnpenenuTs yCUivs MO JIMHUAM BIIUSIHUA U CPABHUTH UX C BBIYUCICHHBIMU

B II.2.

2. «Pacder cTaTHueCcKH HEOMPEACTUMON paMbl METOJIOM CHUJ»: YMEHHUE OIEHUTH
BO3MOYKHBIC OCHOBHBIE CHCTEMBI BO N30€KaHUE TPOMO3KAX BBIUYMCICHUH, B TO Ke
BpeMsI, HE JOIMYCKasi MTHOBEHHO HM3MEHSEMBIX CHCTEM. A TaKKe OCBOSHHE 0OIIEero
QITOPUTMA pacdyeTa paMbl OJHUM U3 OCHOBHBIX METOJIOB.

Jl1s1 3a1aHHOM paMbl TpeOyeTcs:

1)
2)

3)
4)

5)
6)
7)

OnpenenuTs CTENEHb CTATUYECKON HEONIPEAECIUMOCTH.

BriOpath panuoHanbHbId BapHaHT OCHOBHOM CHCTEMbl (IIPEACTaBUTH
MUHHUMYM 2 BapHaHTa).

ITocTpouTh €qUHUYHBIE U TPY30BYIO IIIOPHI.

Onpenenuth eOUHUYHBIE U Tpy30Bble Kod(dduuuentsl. IlpomsBectn ux
IIPOBEPKY.

OnpenenuTp JUIIHAE HEU3BECTHBIE.

ITocTpOuTh AMIOPEI BHYTPEHHUX YCUIIUM.

[IpousBectu nedopMallnOHHYIO IPOBEPKY U IPOBEPKY PAaBHOBECHUS PAMBI.

Pacuernrie cxeMpl K 3agadam 1u 2

® KU

| 8

5d o

B mectom cemectpe npeaycmorpeHno oaHo M3, B cocTaB KOTOPOro BXOAST JIBE

3aa4H:

1. «Pacuer craTuyecKu HEONPENECIMMON paMbl METOIOM MEPEMEILICHUI. —
Heobxoaumo yCBOUTH UACHO0 METO/1a IepeMENIEHUH, CMbICTIa OCHOBHOM CUCTEMBI U
[IpaBuUjia ONPEAECICHHS CTEIIEHNU YIVIOBOM U JMHEMHOM MOABUKHOCTU pamsl. [Ipu
pelieHnu 3aa4 00JIbIIOE 3HAYEHUE UMEET MPOBEPKA HAMIEHHBIX 3HAUCHUM
K02 GUIIMEHTOB U CBOOOHBIX WICHOB. A KMHEMaTHUYeCcKasl MPOBEPKa OKOHYATEIIHLHOM
AMIOPBl MOMEHTOB 3aCTaBJIsIET 0OPATUTHCS K METOY CHIL

J11st 3aaHHON pamMbl TpeOyeTCs:

1)

2)
3)

4)
5)

OnpenenuTh CTENEHb KUHEMATUYECKOW HEOMNpPENeIMMOCTH MU TPEJICTABUTH
OCHOBHYIO CUCTEMY.

[TocTponuTs €AMHUYHBIE U TPY30BYIO SMIOPHL.

OnpenenuTh  €AWHUYHBIE W TPY30BbIe  KOIDPUIIMEHTHI  CHUCTEMBI
KaHOHMYECKMX YPABHEHUM METOAA MEPEMELICHUN.

[IpousBecTu UX MPOBEPKY OOLIUM CIIOCOOOM.

PemB cucremMy KaHOHUYECKUX YPABHEHHUM, ONPEIEIUTh 3HAYEHUS JIMIITHUX
HEWU3BECTHBIX.



6) TTocTpOoUTh SMIOPHI BHYTPEHHUX YCHJIHIA.
7) TlpousBectu aeopMaIMOHHYIO TPOBEPKY U MPOBEPKY PABHOBECHS PaMbl B
EJIOM.

2. «/luHaMHUYeCcKuil pacyeT CTEPKHEBOW CUCTEMBD»: HEOOXO0AUMO OOpaTUTh BHUMAHUE
Ha BBIUMCIICHUE MIEPEMEILICHUI COCPEIOTOUEHHBIX MACC JJII CUCTEMBI C HECKOJIbKUMHU
CTENEHSIMU CBOOOJIbI, COCTABICHHE «BEKOBOIO YpPAaBHEHMS», a TAaKKE Ha CBOMCTBO
«OPTOTOHAJIIBHOCTH TJIABHBIX (POPM KOJIECOAHUIN»
J11st HEBECOMOM cHCTEeMBI ¢ MaccaMu Mlu M2 tpedyercs:

1) Omnpenenuth 4acTOTHI CBOOOIHBIX KOJICOAHUHA.

2) OnpeaenuTs 3aK0H ABUXKEHUS Macc Mlu 2.

3) [IpeacraButh rpadpuuecku riaaBHbIE GOPMBI KOJTEOAHUH.

PacuerHble cxeMbl K 3aga4am 1u 2
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3ananust ohopmIIIIOTCS Ha auctax popmata A4 u coaepkar Bce HE0OXOIUMbIE
pacyeTbl, a TakKe MOSICHSIONIME CXEMbl. BBIMOTHSIIOTCS Ha OCHOBAaHWU BBIJAHHBIX
MPErno/IaBaTesieM PacCUeTHBIX CXEM.

3amura U3 u PI'3

OOyuaromuiicsi, TIOCJIe BBIMOJHEHUS WHAWBUAYAJIHLHOTO JOMAITHETO 3aJaHHs U
pacyeTHO-TpaprIecKOro 3a/laHus, 3alIUIIAcT €ro Ha MPaKTUYECKOM 3aHATHH, perias
CaMOCTOSATEIILHO THIIOBYIO 33124y .

5. OHEHOYHBIE MATEPUAJIbI JJIs1 ITPOBEJAEHUSA
TEKYIIEI'O KOHTPOJISA, MPOMEXYTOYHOM ATTECTALIUHA

5.1. Peanu3zanus KOMIeTeHIUH

5.1.1 Komnerenuus IIK-4. CriocoOHOCTB BBITIOIHATH PA0OTHI 110 OPraHU3aIMOHHO-
TEXHOJIOTHYECKOMY TIPOSKTHPOBAHUIO 37]aHUH M COOPYKEHUH TIPOMBIIIIICHHOTO U
I'PaKIaHCKOTO Ha3HAYCHUS

HanMeHnoBaH#e HHIUKATOPA JOCTHKEHHS
Hcnons3zyembie cpeacTBa OIeHUBAHMS

KOMIICTCHIIUN
TIK-4.1. Bi6op ncxomHoit mHpOopManuu u 3ammra PI'3, TecToBBINH KOHTPOIH, nuddepeHIMPOBAHHBINA
HOPMATUBHO-TEXHUYECKUX JJOKYMECHTOB JIJIsI 3ayer.

BBITIOJTHEHHSI PACUETHOTO 0OOCHOBAHHUS
MPOEKTHBIX PEeIeHHUH 30aHus (COOPYKEHHS)
IPOMBIIJIEHHOIO ¥ IPXJAHCKOI0 Ha3HauYCHUH




[IK-4.2. BpiOOp HOPMaTHBHO-TEXHHYECKHX
JIOKYMEHTOB, YCTaHABIMBAIOIINX TPEOOBAHUS K
pacdeTHOMY 000CHOBaHUIO MIPOEKTHOTO
peleHus

3maHusl  (COOpPY)KEHHUS) TPOMBIIIICHHOTO |
TpaXJaHCKOTO Ha3HAYCHUH

3amura PI'3, TecToBBIN KOHTPOIb, AuddepeHInpOBaHHBIN
3ayer,

[1K-4.3. COop Harpy3oKk W BO3IEHCTBUH Ha
37aHue (COOpYKEHUE)
HPOMBIIIJIEHHOTO U TPa’KAAHCKOTO Ha3HAYEHUH

3ammra PI'3, TecToBBIit KOHTPOIb, A depeHIMPOBAHHBIHA
3a4er.

[IK-4.4. BpiOop METOAWKH  PACYCTHOTO

3amura /13, TecToBBIi KOHTPOJIb, cCOOECETOBaHUE,

000CcHOBaHUS MIPOEKTHOTO peleHns | IK3aMeH.

KOHCTPYKITUH 3MaHAS (coopyxeHus)

IPOMBIIIEHHOI'O ¥ IPXJAHCKOr0 Ha3HAUCHUH

[1K-4.5. Beibop mapameTpoB pacuyeTHoii cxembl | 3ammra M]3, TECTOBBI KOHTpOJb, coOeceoBaHue,
3JTaHUS (coopyxeHus) CTPOUTENHLHOHN | 9K3aMeH.

KOHCTPYKITUH 3IaHUSL (coopyxeHus)

IMPOMBIIIIJICHHOT'O U I'PAXJAHCKOI'O Ha3HauCHUN

[1IK-4.6. BrimonHenue pacyeToB cTpouTenbHoi | 3ammra WM/I3, TECTOBBI KOHTPOJb, COOeCcea0BaHuE,
KOHCTPYKITUH 3aHus (coopykeHus), | FSK3aMeH.

OCHOBaHMsl MO MEpPBOH, BTOPOH TIpynnam
MPEJETbHBIX COCTOSHUI

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA JJIA IPOMEKYTOYHOMH aTTeCTAlluN

5.2.1. IlepeyeHb KOHTPOJILHBIX BONMPOCOB (THMOBBIX 32 aHUA)
ns aupdepeHIMpPOBaHHOIO 3a4eTa, IK3aMeHa

Ne HaumenoBanue CogepxaHue BOIIPOCOB (TUMIOBBIX 3aJaHH)
/1 paszena JUCIUTUITMHBI
1 Beenenue. OO6pa3zoBanue | OCHOBHBIC pa3pelIalONINe YPABHEHHUS.

CTCPIKHCBBIX CHCTEM H HpI/IHIII/IH HE3aBUCUMOCTHU JIGI\/'ICTBI/ISI CHIJI.

aHaJIn3 UX U3MCHACMOCTHU CreneHb CBO6OI[I>I. I{I/ICK. HpI/IHI_[I/IHBI O6p330BaHI/I$I
HEHU3MCHACMBIX IIJIOCKHX CHUCTEM. CreneHb CB06OZ[I>I
COOPYKCHUA. CooTHoIIeHHE MCKAY IUCKAMU U CBA3SIMMU.

2 MHoromnposeTHsie Pacuyer MHOTONpOJIETHBIX CTATUYECKU ONpPENEIMMbIX OalloOK Ha

CTaTUYECKHU OIPENEIMMBIE | TIOCTOSHHYIO U IOJABUKHYIO HATPY3KH.
Oanku Pacuer MHOrompoJeTHBIX CTATHYECKH OIPEAEIMMBIX paM Ha
IIOCTOSIHHYIO Harpys3Ky.

3 [Tnockue dhepmbl Onpenenenue ycuianil B CTEpKHAX (epM Mpu HEMOABUKHON

Harpyske: crnoco0 BbIpe3aHHsl y3JI0B U CIIOCO0 CedeHUil.
JIuHUM BIMSHUS YCUTTUHN B CTEPXKHIX (epMm.
PacueT epm Ha BHEY3TIOBYIO Harpys3Ky.

Oco0eHHOCTH pacueTa CTaTUYECKU HEOTIPEAETUMBIX (pEepM.

4 Pacniopnsie cucteMbl PasHoBumHOCTH  TpeximapHUpHbIX cucteM. OcoOeHHOCTH

pacyeTra TpeXUIapHUPHBIX APOK C 3aTsbKKaMu. PanuoHanbHas
ocb apku. Pacuer TpexmapHUPHOW apKW Ha TOJBHXXHYIO
Harpy3ky. Pacuer TpexmapHUpHBIX pam.

CTaTUyecKu HEONpeNeIMMbIEe apKu. AHAIUTUYECKUH pacuer
JBYXIIaPHUPHBIX apOK.

Pacuer MHOTOZIMCKOBOM CUCTEMEI.

OCHOBHBIE TEOPEMBI

00

[TonsiTue 0 JIMHEHHO-1e(POPMUPYEMBIX CHCTEMaXx.




YIIPYTUX CHUCTEMax

O6o0menHbIe cHIbl W TiepemenieHus. [IpuHIUIT BO3MOXKHBIX
MEPEMEIICHUN.

PaboTa BHEMIHWX W BHYTPEHHHX CHJI CTEPKHEBOW CHCTEMBI.
TeopeMmbl 0 B3aMMHOCTH pabOT U MEpPEMEIECHUIA.

Teopema 0 B3aMMHOCTH €AMHUYHBIX PEAKIUN B CTAaTHYECKU
HEONpeAeNMMbIX  cHUcCTeMax. Teopema O  B3aUMHOCTH
€IMHUYHBIX PEAKIMI U NIePEMEILICHUH.

Ornpenernenue
nepeMeIeHun B
CTaTUYECKU

OTpeaeTMMBbIX
CTEP>KHEBBIX CUCTEMAaX

Wuterpanst Mopa. CriocoObl BBIYMCICHUST UHTErpaioB Mopa.
Marpuynas ¢opMa BBIUHCICHUS NEPEMEIICHHH 10 METOIy
Mopa.

OmnpeneneHre nepeMeIIeHUN
W3MEHEHUS TeMIIepaTyphI.
OnpeneneHre NEPEMEIICHUH CHCTEMBI, BBI3BAHHOM OCaJKOU
orop.

Ornpezenenne nepeMenieHnid Gu3nIecKu HeTMHEHHBIX CUCTEM.

CTGp)KHGBOfI CHUCTCMblI OT

Metox cuin

OcoOeHHOCTH pacueTa CTaTHYECKH HEOMPEISITUMBIX CHCTEM.
OcHoBHas uaes meroaa cuil. KaHOHWYECKHE ypaBHEHUS U UX
cBoiicTBa. Berunciienust Ko3p(GUIIMEHTOB U CBOOOIHBIX YICHOB
KaHOHMYECKUX YpaBHEHUU U uUX mpoBepku. Crartuueckas u
KHHEMaTU4eCKasi MPOBEPKH MPABUILHOCTH MOCTPOCHUS SITIOP.
Bo3MoxHbBIE ~ ynpolIeHWss  NOpU  pacyere CTaTUYECKHU
HEOIpPEIeTMMbIX CUCTEM METOIOM CHJI.

OrmpezenieHne TepeMenieHuid B CTATUYECKU HEOMNPEACTUMbIX
CHCTEMaX.

Pacuer craTmyecku HEONpENETMMBbIX CHCTEM Ha JICUCTBUE
TEeMIIepaTypbl

OcoOenHoctu pacuera
KOMOWHUPOBaHHBIX
CHCTEM

Tunsl KoMOMHUPOBAaHHBIX cucTeM. PacueT KOMOMHUPOBAHHBIX
CUCTEM.

Meton
DJIEMEHTOB

KOHCYHBIX

Ilonnass mnoOTeHUMANbHAas DHHEPrUs U €€ OIKCTPEMAJIbHBIC
cBoiictBa. [1lapHUpHO-CTEp)KHEBBIE CUCTEMBI, pabOTaIOLIUE Ha
pacTsHKEHUEe-CKATUE

10

Pacuer ruOkoit HUTH

OO6Omme cBenenus. Pacuer ruOkoii Huth. Pacuer HuUTH C
OTIOpaMH, PaCMONIOKEHHBIMH B pa3HbIX ypoBHIX. Omnpenenenue
JUIMHBI THOKOI HUTH.

11

Merton nepemenieHui

CreneHb KHHEMaTH4IeCKOI HEONIPCACINMOCTHU CHCTCMBI.
3HayeHus1 peakuuii U BHYTPEHHUX YCHUJIMH B CTEp)KHE, KaK B
JJIeMEeHTE OCHOBHOM cucreMbl. KaHoHHMueckas ¢opma 3amucu
YPaBHEHUI METOJa IEPEMEIIECHU.

Omnpenenenne  kodQPUIIMEHTOB W CBOOOAHBIX  YJICHOB
KaHOHMYECKHX YPaBHEHUH CTaTHUYECKUM M OOLIMM CIIOCOOaMH.
Oco0eHHOCTH pacyeTa paM C HAKJIOHHBIMU AJIEMEHTaMHU.

12

CMelaHHbIIi METO

BBognele 3ameuanus. OcHoBHas cucrema. KaHoHMYeckue
YPaBHEHHSI.

13

OcCHOBBI  yCTOHYMBOCTH
YIOPYTUX CUCTEM

YCTOWYUBOCTH CHCTEM C OJHOW CTEMEHBI0  CBOOOIBI.
YCTOWYHUBOCTh CTEpPKHS Ha JBYX [IAPHUPHBIX OMOpax.
Kputnueckue cumibl ais CTepKHEH MOCTOSHHOTO CEUEHUs MPHU
Pa3IUYHBIX 3aKPETUICHHUSIX UX KOHIIOB.

YCTOWYHUBOCTE OAHOMNPOJIETHBIX CTOEK MEPEMEHHOIO CEUYECHUS.
Pacuer croek mepeMeHHOro cedeHus  METOJOM KOHEUHBIX
Pa3HOCTEH.

Y CTOWYHUBOCTD TIJIOCKUX PaM.

14

OCHOBBI JIUHAMUKHA
CTCPIKHEBBIX CHCTEM

JluHaMu4ecKue Harpy3ku M ux ocobeHHOcTH. CHIIbl MHEPIHH.
ITouate o creneHax cBoOoasl cucTeMBl. CBOOOIHEIE




KOJIOaHUSA CHCTEMBI C OIHOW CTENEHbIO  CBOOOIEI.
BriHyX1eHHBIE KOJIEOaHUS YIIPYTUX CHCTEM C OJJHOM CTETIEHBIO
CBOOO/IBI.

Konebanusi cuctemMpl ¢ HECKOJBKMMHU CTENECHSAMH CBOOOJBI.
I'nmaBHble (popMBbI cBOOOAHBIX KojeOaHMH. OpTOroHaNbHOCTH
TJIaBHBIX (POpM KosieOaHui.

15 | PacyeT KOHCTpYKIH C [lonsiTue o0 pacyere B YHOPYrol CcTagud W 1O METOAY
Y4ETOM IJIACTUYECKUX MpeACIbHOTO PAaBHOBECHUS.
CBOICTB MaTepHasa [IpenenbHOE  paBHOBECHME  CHUCTEMBl C  PACTSAHYThIMU
METOJIOM 3J€MEHTaMHU.

npenenbHoro paBHoBecus | [IpenenbHoe paBHOBecHe N3rnbaeMon OaIKu.
TeopeMbl 0O TIpeACIbHOM paBHOBECHUU: CTAaTUYECKas U
KHHEMaTHYecKasl.

5.2.2. IlepevyeHb KOHTPOJILHBIX MATEPHAJIOB
JJIAL 3ALUTHI KYPCOBOI'0 MPOEKTa/ KYpCcoBOil padoThI

5.3. TunoBble KOHTPOJIbHBIE 321aHUs (MATEPHAJIbI)
JJI51 TEKYILero KOHTPOJISA B ceMecTpe

3amanue 1. PaccMOTpuTE KMHEMATUYECKMH aHAIU3 COOPYKCHUM, NPHUHLIMIIBI
oOpa3oBaHUsI HEU3MEHSEMBIX CHCTEM, ONpPEIEICHHE YHuCla CTEeNeHed CBOOObI
COOpY>KEHH, a TaK)Ke TIOHSATHE O MTHOBEHHO-U3MEHSIEMBIX CUCTEMAaX.
PaccMoTpuTe pacyer MHOrOMPOJIETHBIX CTAaTUYECKH OIpeNeuMbIX OajgoK Ha
HETOABIKHYIO U TIOJIBMKHYIO HATPY3KH.

3ananue 2. PaccMoTpuTe pacder IUIOCKHMX CTaTHYECKH ONpEeNeUMbIX (epM Ha
HETOABIKHYIO (METO/I CEUeHU M METOJ BBIPE3aHWs Y3JI0B) U TMOABIDKHYIO HArpy3KH
(JIMHUY BITUSIHUS).

3ananue 3. PaccMoTpuTe pacyeT TpeXIIapHUPHBIX apOK U paM Ha HEMOJBHXKHYIO
Harpy3ky. I[lpuBenute wunTerpaisl Mopa M crnocoObl WX BBIYUCIECHHUS, OCHOBHBIE
TeopeMbl 00 ynpyrux cucremax. Kakne ocoOEHHOCTH HY>XKHO YUWUTBHIBATh MPU BHIOOpE
OCHOBHOM CHUCTEMBI METOAA CHIL.

3amanue 4. [lpuBeauTe TUNBI KOMOMHHMPOBAHHBIX CHCTEM M METOJIUKY UX
pacueta. PaccMoTpuTe pacdeT CTaTHYECKH HEONpEeNeIUMMBIX paM  METOAOM
NepeMeNIeHU, YUUThIBasi OCOOEHHOCTH pacyeTra paM C HaKJIOHHBIMU 3JIEMEHTaAMHU.
PaccmoTpute cMemaHHbIi METO pacueTa pam.

3aganue 5. IlpuBeaute cmocoObl pacuera CTOEK U paM Ha YCTOMYUBOCTD.
PaccmotpuTe CcBOOOAHBIE W BBIHYXJCHHBIE KOJIEOAHUS CHUCTEM C HECKOJIBKHUMH
CTEIEHSIMHU CBOOOIEI.

3ananue 6. Kakue 0cOOEHHOCTH MpPHU pacuere CUCTEM B YIPYrodl CTaauu U MO
METOJy MpeaenbHoro paBHoBecHs. Kak onpenenstorcs npeneiabHble Harpy3Ku.




Hanpumep, TUIOBBIE 3aJIaHUS JJIsI TECTOBOIO KOHTPOJIS

1. VkaxuTe, Kakue HY)KHO BHECTH JIOTIOJIHCHUS B CHCTEMY, YTOOBI OHA ObljIa T€OMETPUUYCCKU
HEU3MEHIEMOU

3 6
a) no6asuth ctepkun 4 — 5,1 -5,7 - 5; 0) n06aBuTh crepxkHu 1 — 8,2 —7;
B) m00aBuTh cTepknan 4 — 5, 1 —8; r) 106aButh crepxkan 2 — 7,4 -8, 1 5.

2. YKaXuTe TpaBUIbHBIA BapuUaHT yCTPOWCTBA IIAPHHUPOB Ui OOpa30BaHUS T€OMETPUUECKH
HEU3MEHIEMOIT OaJIKH:
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a)puc. 1; 6)puc.2; B)puc.3; r)puc.4.
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3. YKaXuTe MOMEHTHYIO TOUKY JJIsl BBIYUCICHUS YCUIIHS B cTepskHE Nys !

t. .

a)l; 6)4; B)S; 1) 2.



4. YKaxkuTe MNpaBUIbHBIA BapuaHT SKBUBAJICHTHOM CUCTEMBI METOAA CHUJI JUIsl 3aJaHHOU
CTaTUYECKU HEOIPEAEIUMOM paMBbl:

Xz X3
——

X14 *XZ
a) puc. 1; 0) puc. 2;

5.CTeneHb KHNHEMAaTHYECKOW HEONPEICICHHOCTH 3aJaHHBIX PaM paBHA:

3) 4)

F

6. BeiGepute cTepxHH, paboTaroye Ha MPOA0IbHO-TIONEePEUHbIA U3rH0?

2F F
4 5

7 2z J

77T

a)1,3u3; 6)2u3; B)4us; r)2,3us.



5.4. Onucanne KpUTepueB OLIECHUBAHUS KOMIIETEHUMI U IKAJIbI OLleHUBAHUS

[Tpu npomMexyTouHOM arrectaniuu B popme AuddepeHInpoBaHHOTO 3a4eTa, SK3aMeHa

HCITIOJIB3YCTCA CIACAYIOIIasd MiKaJla OCHUBAHHWA! 2— HCYIOBJICTBOPUTCIILHO, 3-—

YAOBJIETBOPUTEILHO, 4 — XOPOIIO, 5 — OTIUYHO

Kpurepusimu onieHrBaHusL TOCTHKEHNUN ITOKA3ATENEN SIBISIOTCS:

ITokazaTenn OLICHUBaHUA

Kpurepuii onenuBanus

3Hanus

3HaHue TEPMUHOB, ONPE/IEIEHUH, TOHATUH, TUIIOTE3, OCHOBHBIX
3aKOHOMEPHOCTEH U METOJI0B B 00J1aCTH pacuéra 3J1€eMEHTOB
KOHCTPYKIIHUI

[losiHOTA, TOUHOCTH U 6E€301IMOO0YHOCTH OTBETOB Ha BOIIPOCHI

VYMmenusa

YMeHue noiap30BaThCsl HOPMATUBHOW M CIIPABOYHOM JTUTEPATypOid

VYmenue MMPOCKTUPOBATH HAACKHBIC 1 SKOHOMUWYHBIC 3JICMCHTLI
KOHCTI)YKI_[I/Iﬁ , 06CCHC‘II/IBaIOH_II/Ie HX JJIMTCIBHYIO 3KCIUTyaTalluio U
HaaACKHOCTD

YMeHue IMPUMCHATDb Ha IIPAKTHKEC METOJAbI pacdy€Ta Ha IIPOYHOCTL U
KECTKOCTD CTep)KHef/'I U CTCPIKHCBBIX CUCTCM IIPHU PACTAKCHUN -
CKaTuu, CABUI'C, KPYUCHUHU U IIJIOCKOM n3rude

HaBbixkn

Bnaznets ciocobamu 00pabOTKU NOTYUYEHHBIX PE3YIILTATOB
UCCIIeJOBaHUMN, HaBbIKaMU paboThl ¢ y4eOHOM, HOPMATHBHO-
TEXHUYCCKOU JINTEPATYPOH, C IEKTPOHHBIMH OUOJIMOTEKAMH H
MOJTHOTEKCTOBBIMM 0a3aMM JAHHBIX B CBOOOZAHOM JIOCTYIIE U B
Hurepnere

BJ'IaIleHI/Ie MCTOAUKAMH IMMPOCKTHBIX U IMTPOBEPOUYHBIX paCy4CTOB
OJICMCHTOB KOHCTPYKLII/Iﬁ 3I[aHHﬁ u coopymeHHﬁ Ha MMPOYHOCTb U
JKCCTKOCTD ITPH PA3JIMYHBIX BaApUaHTaX NPHUIIOKCHUA HAI'PYy30K

Onenka chOpMUPOBAHHOCTU KOMIIETEHIIMH 1O MOKA3aTeNIl0 3HAHUS.

Kpurepnii YpOBEHb OCBOEHUS U OLIEHKA
2 3 4 5
3HaHue He 3naer 3HaeT TepMHUHBI, | 3HAET TEPMHUHBI, | 3HAaeT TEPMHUHBI,
TEPMHHOB, TEPMHHOB, OlpezeeHus, olpezeeHus, OIpeENIEHNH,
onpeseNieHul, | omnpeeNeHul, | MOHATHUS, MTOHSTHS, MOHSTHSI, TUIIOTE3bI,
MOHSATHH, MOHSITHH, TUIIOTE3BI, TUIIOTE3BI, OCHOBHBIE
TUIOTE3, TUIOTE3, OCHOBHBIE OCHOBHBIE 3aKOHOMEPHOCTH U
OCHOBHBIX OCHOBHBIX 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTH | METOJIbI B 00JIACTH
3aKOHOMEPHOC | 3aKOHOMEPHOC | M METOJbI B 1 METO/[IbI B pacuéra >JIeMEHTOB
Te 1 METOIOB | Teil U MeTO/I0B | obnacTu pacuéra | obmacTu pacyéra | KOHCTPYKIUH,
B o0sacTu B 00J1acTH 3JIEMEHTOB JJIEMEHTOB MOXKET
pacyéra pacuéra KOHCTPYKLUH, HO | KOHCTPYKLIHI CaMOCTOATENBHO UX
3JIEMEHTOB 3JIEMEHTOB JIOTTYCKaeT MOJIYYUTh U
KOHCTPYKLUHH | KOHCTPYKIIMM | HETOUYHOCTH HCII0JIb30BATh
(hopMyIHPOBOK
ITonHoTA, He 3naer 3HAET TOIBKO 3HaeT maTtepuan Obnamaet TBepABIM
TOYHOCTb U 3HAYUTEIIBHOM | OCHOBHOMU JUCLIUILINHEI B Y TIOJIHBIM 3HAHUEM
0e301M00YHO | YacTH MaTepHan JOCTaTOYHOM Mmarepuaia
CTb OTBETOB MaTepuana IVCLUIUIMHEL, HE | 00BbeMe; JaeT JUCLUIUINHBI,
Ha BOIIPOCHI JUCIUIUIMHBL, | YCBOWJ €T0 OTBETHI HA BJIAJIEET




HEBEPHO

u3JiaraeT u HETIOHbBIE
WHTEPIPETUPY | OTBETHI HA BCE
€T 3HaHUs, HE | BOIPOCHI,
JIa€T OTBETHI JOIyCKaeT

Ha HETOYHOCTH B

OONBIIMHCTBO | M3JIOKEHUH U

BOITPOCOB HUHTEpIpeTaIuu
3HAHHUI

JIeTajicii; maeT

BOTIPOCHI, HO HE
BCC - IIOJIHBIC,
TPaMOTHO U TI0
CYILECTBY
U3Jiaracet 3HaHUs

JIOTIOJTHUTEIIbHBIMU
3HAHUSMU, TACT
MIOJIHBIE,
pa3BEepHYThIC
OTBETHI Ha
IIOCTaBJICHHEIC
BOIIPOCHI; TPAaMOTHO
M TOYHO U3JIaracT
3HaHMS, JelacT
CaMOCTOSTCIIbHEIC
BBIBOJIbI

OHCHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHI?I 10 TIOKA3aTear Y MCHHUS

Kpurepuii YPOBEHb OCBOEHHUS U OLICHKA

2 3 4 5
YMeHue He ymeer HcnbiTeiBacT YmMmeer YmMmeer
II0JIb30BATHCS II0JIB30BATHCS 3aTPYyAHEHUS IIPU | ITOJIB30BATHCS CaMOCTOSTEJIEHO
HOPMAaTUBHOM U | HOPMATUBHOM M | UCIIOJIB30BAHUM | OCHOBHOM I10JIb30BATHCS
CIIPaBOYHOU CIIPaBOYHOU HOPMAaTUBHOM U | HODMATUBHOM U | BCEH
JIUTEpaTypou JUTEPATYpOn CIIPaBOYHOMU CIIPaBOYHOM HOPMAaTUBHOM U

JIUTEPaTyphl JUTEPATYPOU CIIPaBOYHOM
JIUTEPaTypou
YMenue He ymeer Jomyckaer Moxer Ymeer
IIPOEKTUPOBATh IIPOEKTUPOBATh | HETOYHOCTHU IIPH | IPOEKTUPOBATH IIPOEKTUPOBATh
HAJIC)KHBIE U HaJIC)KHbIC U MIPOEKTUPOBAHUU | DIIEMEHTHI HaJC)KHBIE U
9KOHOMUYHBIE DKOHOMUYHBIE | HAJCKHBIX U KOHCTPYKIUH, SKOHOMUYHBIE
3JIEMEHTHI AJIEMEHTBI SKOHOMHUYHBIX o0ecrieunBaroM | 3JE€MEHTHI
KOHCTPYKLUH, KOHCTPYKIUH , | DJIEMEHTOB € B OCHOBHOM HUX | KOHCTPYKIIUH,
o0ecrnieunBaIy | 0OecrneynBarol] | KOHCTPYKIMH JUTUTENBHYIO o0ecrneunBarou
€ UX JUIMTENIBbHYIO | Ue UX JKCIUTyaTalUI0 U | € UX JJIUTEIbHYIO
JKCIUTyaTallMio U | JUIUTEIIbHYIO HAaJIeKHOCTb JKCIUTyaTalHIo U
HaJIe’KHOCTh JKCILTyaTalUIo HaJeKHOCTh
Y HAJICKHOCTh

YMeHue He ymeer [IpounsBoaut Moxer Ymeer
IIPUMEHATH HA IIPOU3BOIUTH pacueTsl Ha IPUMEHSTH Ha IPUMEHSTH Ha
MIPaKTHUKE pacdeTsl Ha MIPOYHOCTh U MIPaKTHKE MIPaKTHKE

METOJIbI pacuera
Ha HpO‘-IHOCTB n
JKECTKOCTh
CTEepXKHEU U
CTEPIKHEBBIX
CHCTEM MPHU
pacTsKEeHUN-
C)KaTHH, CIIBUTE,
KPYYEHUU U
IUIOCKOM H3rude

MIPOYHOCTH U
KECTKOCTh
CTEpKHEU U
CTEP/KHEBBIX
CHCTEM IIPU
pacTsKEHUHU-
CKaTuu,
CIBHTE,
Kpy4YE€HUU U
IJIOCKOM
nu3rude

JKECTKOCTh
CTEpKHEN U
CTEPIKHEBBIX
CUCTEM IIpU
pacTsHKeHUU-
C)KaTHH, CIIBUTE,
KPY4YEHUU U
IUIOCKOM HM3THOE,
JOTyCKast Ipu
9TOM HETOYHOCTH
1 OTACIIbHBIC
OIIINOKH

METOJIbI pacyera
Ha MPOYHOCTH U
JKECTKOCTh
CTEepXKHEU U
CTEPIKHEBBIX
CHCTEM TPHU
pacTsHKeHUH-
C)KaTHH, CIIBUTE,
KPY4YCHHUH U
IUIOCKOM H3TH0€e
C HEOOJIBIINMU
HETOYHOCTSAMH

METOJIbI pacueTa
Ha HpO‘—IHOCTB nu
JKECTKOCTh
CTEpXKHEU W
CTEPIKHEBBIX
CHCTEM TPU
pacTsKEeHUH-
C)KaTHHM, CIIBUTE,
KPY4YEHUU U
IJIOCKOM H3rude




OHCHKa C(bOpMI/IpOBaHHOCTI/I KOMH@TCHHI/Iﬁ 110 1okazareiir0 HaBbIkM

Kpurepuit YpoBEeHb OCBOEHUS M OLICHKA
2 3 4 5)
Bnanets He criocoben HcneiTeiBaeT Bnaneer CB00OOIHO
criocobamu o0OpaboTathb 3aTpyTHEHUS OCHOBHBIMH BIIQJICCT
00paboTKn MOJTyYEHHBIC pu 00padoTKe crocobamu crocobamu
MOJTYYSHHBIX pE3yNbTaThl, HE | MOJTYYCHHBIX 00paboTku 00paboTKu 1
pe3yIbTaToB MMEET HaBbIKOB | PE3yJIbTaTOB MOJTY4E€HHBIX aHanM3a
UCCIIEI0BaHUH, paloThI C UCCIIEIOBAaHNH, a | pe3yJbTaToB IIOJTy4EHHBIX
HaBbIKaMU paboThI | yueOHOH, TaKxe mpu UCCIIEIOBaHUH, pe3yIbTaToB
C y4eOHOi, HOPMaTUBHO- pabore ¢ HMMEET HaBBIKU HCCIIEIOBAHUH,
HOPMAaTHUBHO- TEXHUYECKOMN y4eOHOH, paboThI C obnamaer
TEXHUYECKOU JIUTEPaTypOH, C HOPMaTUBHO- y4eOHOH 1 HaBbIKAMU
JTUTEPATypOH, C JNIEKTPOHHBIMUA | TEXHUYECKOMN HOPMAaTHUBHO- paboThI ¢
3JIEKTPOHHBIMU OuOMMOTEKaMHU U | JINTEPATYPOH, C TEXHUYECKOU y4eOHOH,
OMOIMOTEKaMU U | TIOJTHOTEKCTOBBI | ANIEKTPOHHBIMU | JIMTEPATypOid HOPMAaTHUBHO-
MOJTHOTEKCTOBBIM | MU 0a3amMu OMOIMOTEKaMU U TEXHUYECKOMN
1 6a3amu IJaHHBIX | JIaHHBIX B MTOJIHOTEKCTOBBI JUTEPATypOH, C
B CBOOOHOM CBOOOTHOM MU 0azamu ANEKTPOHHBIMU
JIOCTYTIE U B JOCTYTIE U B JTaHHBIX B O6ubIMOTEeKaMU U
HNutepnere Nurepuere CBOOOTHOM MMOJIHOTEKCTOBBI
JIOCTYTIE U B MU 6azamu
NHutepHere JAHHBIX B
CBOOOIHOM
JIOCTYTIE U B
WNurepuere
Bnanenue He Brnaneer JHomyckaet Bnaneer B CBoOoaHO
METOANKAMHU METOANKAMHU HETOYHOCTH [P | OCHOBHOM BIIAJIEET
MIPOEKTHBIX U MPOEKTHBIX U MIPOEKTHBIX U METOAMKAMU METOMKAMU
IIPOBEPOYHBIX MIPOBEPOYHBIX MIPOBEPOYHBIX MPOEKTHBIX U MIPOEKTHBIX U
pacueroB pacdeToB pacuerax MIPOBEPOUHBIX MTPOBEPOYHBIX
JJIEMEHTOB JJIEMEHTOB JJIEMEHTOB pacueToB pacueToB
KOHCTPYKIUI KOHCTPYKIMI KOHCTPYKIIUH 3JIEMEHTOB 3JIEMEHTOB
3/1aHUN U 3/1aHUN U 3/1aHUN U KOHCTPYKLUI KOHCTPYKIUHI
COOPYKEHHI Ha COOPY)KEHHI Ha | COOPY)KE€HUI HAa | 3/1aHUW U 3IaHUI U

IIPOYHOCTD U
KECTKOCTb IIPU
pa3IMYHBIX
BApUAHTaxX
MIPUIIOKEHUS
Harpy3ok

IIPOYHOCTH U
JKECTKOCTb ITPU
pa3IUYHBIX
BAapUaAHTax
IIPUIIOKEHUS
Harpy30K

IIPOYHOCTD U
JKECTKOCTb IIPU
pa3InYHBIX
BApUAHTAaX
MIPUIIOKEHUS
Harpy3ok

COOPYKEHUI Ha
IIPOYHOCTE U
YKECTKOCTb IIPU
pa3In4HBIX
BapUaHTax
IIPHUIIOKCHUA
HArpy30k

COOPYKEHU Ha
MPOYHOCTH 1
JKECTKOCTb IIPU
pa3Iu4HBIX
BapUaHTax
IMPHUITOKCHUSA
Harpy3okK




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOAUYECKOE OBECIIEYHEHUE

6.1. MaTepuajJibHO-TeXHUYECKOE OOecreueHmne

Ne | HamMmeHoOBaHME clieLIMAJIBHBIX .
. . OcHaIIEHHOCTD ClIeUaIbHBIX TOMEIIEHUN U
MOMEIIEHUH U IOMEIIeHUN IS . .
9 MIOMEIICHUH JJIs1 CAMOCTOSITEIBHOM paboThI
CaMOCTOSITENIbHOW PabOTHI
I'VK 501 1. Jlocka ayautopHas — 2 IIT.
[TpakTrueckue 3aHsTHS, 2. Kpenuienue motonouHoe s MpoekTopa — 1 mrT.
1 | cavocrosTenbHas pabota 3. IIpoextop ACER — 1 mr.
4. DOkpan ans npoekropa — 1 mr.
5. Kowmmbrotep — 7 mrT.
6. Ilmakarsl - 30 mr.
YuranbHbli 3271 OUOIHOTEKH — Crnenmanu3upoBaHHas MmeOeJb.
JUTSL CAMOCTOSITENIbHON paboTel | — TeXHUYecKne cpeacTBa O0YUCHHUS: IPOCKIIMOHHBII
2 9KpaH, MPOEKTOP, KOMITbIOTEPHAs TEXHUKA,
IIOAKJIIOUEHHAs K ceTH Internet n nMeromas 10cTyn B
ANEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny.

6.2. JIuueH3u0oHHOEe U CBOOOIHO PacIpoCTPaHsieMoe MPOrpaMMHoe odecrneyeHmne

NQ HepequL JINIICH3UOHHOT' O HpOFpaMMHOFO PCKBI/IBI/ITI)I HOI[TBep)K)IaI-OHIGFO I[OKYMGHTa
o0ecrieueHus

1 | Onepaunonnas cucrema Windows

2 | ADSoftTester 2.8.1

4 | OueHka CTPOUTEIBHBIX KOHCTPYKIMUA Ha | CBUIETETHCTBO 0 roCy1apCTBEHHOU
YCTOHYHMBOCTb. CBuzeTensCcTBO o | peructpauuu mnporpammsl Uit OBM  Ne
rocy/1apCTBEHHOM peructparnmu | 2010617790

nporpaMmMmsl uist 9BM Ne 2010617790

6.3. IlepevyeHb y4eOHBIX U3IaHUI U Y4eOHO-METOAUYECCKHUX MATEPUAJIOB

1. Kpuomanko C.H. CtpoutenbHas MexaHuka (JIEKIIMH, CEMUHAPBI, pACUETHO-
rpadudeckue paboThl): yueOH. mocobue aiist 6bakanaBpos. -M.: uza-Bo HOpaiit, 2011.-
391c.

2. [MammommamkoB H.H., Kpuctamuuackuii P.E., lapkoB A.B. CtpoutenpHas

mexanuka: yue0. — CII6.: Jlanp, 2012.https://e.lanbook.com/reader/book/4876/#2

3. JleontheB H.H., Co6oiner JI.H., AMocoB A.A. OCHOBBI CTPOUTEILHOMN

MEXaHUKHU CTepHEeBbIX cucteM. — M.: M3a-8o ACB, 1996. -512c.

4., Illenn A.M. KpaTtkuili Kypc CTpPOUTEIBHON MEXaHUKH: Y4eo. -M:
N3parensckuit Jom «bactery», 2011. —272c.

5. Anoxun H.H. CtpoutenpHas MexaHHKa B IpUMeEpax U 3ajayax: yuyeoH.
nocodbue. U 1 . Cratnuecku onpenenumbie cuctemsl. — M.: MU3a-so ACB, 2007. — 334c.

6.Anoxun H.H. CtpoutensHas MexaHuKa B MpUMepax H 3aja4dax. : yudeOH.
nocobue. Y 2. Cratudecku Heonpeaenumbie cucteMbl. — M.: U3n-Bo ACB, 2007. —
464c.



https://e.lanbook.com/reader/book/4876/#2

7. Kneiin I'.K. PykoBOJCTBO K MPaKTUUYECKUM 3aHSATUSIM 10 KYpPCY CTPOUTEIIHHOM
Mexanuku (Cratuka crepkHeBbix cuctem). /Kieitn I'.K., Jleontser H. H. u ap. —M. :
Bricmag mkona, 1980. — 384c.

8. IOpbeB A.T'., Cmonsiro H.A., 3unbkoBa B. A., 'opuikoB A.C. CtpoutensHas
MeXaHHKa: yueOH. mocobue. —benropoy: nza-so bI'TY, 2018. —236¢.

6.4. IlepeyeHb NHTEPHET pecypcoB, NPOGeCcCHOHAIBbHBIX 0a3 TaHHBIX,
HHGPOPMALMOHHO-CIIPABOYHBIX CHCTEM

=

DnekTponHas oubnmoreunas cuctema |IPRbooks http://www.iprbookshop.ru;
2. DIEKTPOHHO- OMOIMOTEUHAs CHCTeMa U3aTeNIbcTBa «JIaHby
http://e.lanbook.com;

DnekTponHas oubnuoteka (Ha 6aze ObC «bubmuoTex» http://ntb.bstu.ru;
Hayunas snekrponnas oubnuoreka http://elibrary.ru;

B~ w



http://www.iprbookshop.ru/
http://e.lanbook.com/
http://ntb.bstu.ru/
http://elibrary.ru/

7. YTBEPXXJEHUE PABOYEN ITPOI' PAMMBI

Pabouas mporpamma yTBepkieHa Ha 20 /20
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[Ipotokon Ne 3acenaHus Kadeapsl OT «

y4eOHBIN roj
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