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PabGouass mporpamMma y4eOHOW IUCHUILIMHBI pa3pabotaHa Ha ocHoBe PI'OC CIIO 27.02.07
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AHHOTALUA

Paboueit mporpaMmbl y4eOHOM AUCIUIIIMHBI IO CHEIUATBLHOCTH
27.02.07 YpaBieHrue Ka4eCTBOM MPOAYKIIUH, ITIPOLUECCOB U YCIYT
(o oTpacisam)

OII 06. Texnuveckasi MexaHuka (0a3oBasi MOJArOTOBKA)

Pabouas mporpamma yueOHOW IuCUMILTUHBI pa3paborana Ha ocHoBe DPI'OC
CIIO. Bxuitouaer B ce0s: oOIyr0 XapaKTepUCTHKY paboued mporpaMmbl (MECTO
y4eOHOM  JUCHUIUIMHBI B CTPYKTYype OCHOBHOM  TIpo(hecCHOHATHLHOM
o0pa3oBaTeILHOM TPOTrPAMMBI, TIEJIH U 33/1a41 YI€OHOH TUCITUTIIMHBI — TPEOOBaHUS
K pe3yJbTaTaM OCBOEHHS AHUCLUMIUIMHBI); CTPYKTYpy U COAEp’KaHHWe Yy4eOHOU
JUCUUIUIMHBL  (00beM ydeOHOM JMCHMIUIMHBI W BUABl y4eOHON paloTHhl,
TEMaTUYECKHUI TJIaH U coJiepKaHue yueOHOW NMCLMIUIMHBI); YCIOBUS peau3aliu
JUCUUIUIMHBL  (TpeOOBaHMS K MHUHHMAJIBHOMY MaTepHAIbHO-TEXHUYECKOMY
oOecrieueHuto,  MH(POpMAMOHHOE  oOOecrieueHre  OO0y4yeHus,  IEpEeUCHb
PEKOMEHAYEMBIX  Y4YeOHbIX U3laHuM, VIHTEepHET-pecypcoB, OCHOBHOM H
JIOTIOJIHUTEIBHON JIMTEPATyphl); KOHTPOJIb M OLIEHKY pPE3yJIbTaTOB OCBOCHMS
JVCLHUIUIMHBL, BO3MOYXXHOCTHU UCIIOJB30BaHuA nporpammel B Apyrux OOIL.

Koumn4yecTBO 4acoB HA 0CBOCHHE NMPOTrPAMMBbI YUeOHOI TUCIUILINHbI:

O6bem oO0pazoBaTeIbHON Harpy3ku odyyvaromierocs — 81 yaca
W3 HUX HArpy3KW AUCIMIUIMHBI BO B3aUMOJICHCTBUY C TIPErojjaBaTeneM — /24aca,
B TOM YHCIIE:

TEOPETUIECKOT0 00yUeHUS — 32 yaca;
NPaKTUYECKOHN MOATOTOBKU — 40 gacos;
1abopaTopHO-TIpakTHIECKUX padot — 40 yacos;
KypCOBOT'O IPOCKTHPOBAHUS — 0 yacos;
9K3aMEeHBI U KOHCYJIbTAlUN — 94acos,

CaMOCTOSITENIbHON yueOHoM paboThl oOy4aromierocs: — 0 gacos.
[IpomexyTouHas aTTecTanus NpoBOAUTCS B popMe IK3aMeHa

HaumenoBanue pa3niesioB JUCUUTIINHBI:

1. TEOPETUYECKASA MEXAHUKA
2. COITPOTUBJIEHME MATEPUAJIOB
3. JETAJIM MALINH



COJIEPYKAHUE

. OBIIAA XAPAKTEPHUCTHUKA PABOYEH
[MTPOI'PAMMBI YUEBHOU JUCLHUIIJIMHBI

. CTPYKTYPA " COIEP>XKAHUE PABOYEH
[MTPOI'PAMMBI YUEBHOU JUCHUIIJIMHBI

. YCJIOBYA PEAJIM3ALIMNA PABOYEN TTPOTPAMMBI
YYEBHOU JMCIHUITIMHDBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHI1
YYEBHOU JMCIHHUITIMHBI

CcTp.

14

15



1. OBIIIASI XAPAKTEPUCTUKA PABOYEHN TPOI'PAMMBI YYEBHOMN
JUCIHHUIIIINHBI «OII 03. TexHnuyeckasi MEXaHHKA)

1.1. MecTo ucuMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbI:

Vyebunasa qucruminaa «OI1 03. Texunueckass MEXaHUKa ABJISIETCS 003aTEILHON YaCThIO
o0menpoeCCHOHaNBHOTO IUKIa MPUMEPHON OCHOBHOM 00pa3oBaTeNbHONW MPOTpamMMbl B
cootBercTBUU ¢ PI'OC CIIO no cnennansrocty 27.02.07 YnpasieHue Ka4ecTBOM MPOAYKIUHY,
MIPOLIECCOB U YCIYT (110 OTPACIISIM).

Ocoboe 3HaueHue AUCUUIUIMHA UMeeT pHu GpopmupoBanuu u pazsutuu OK 01

1.2. Heap u niiaHupyeMble pe3yJibTAThl 0CBOEHUS TN CUMIIJIMHbBI:

B pamkax mporpamMmbl yueOHOW IHUCHUIUIMHBI O0Y4YaIOIIUMUCS OCBAaMBAIOTCS YMEHUS U

3HAHUS
Kon YMeHus 3HaHUs
IIK, OK
OK 01. IIK | Pacno3naBath 3a1aqy u/uiu Bunpl MmexaHu3MoB, X
1.1 TIK 1.2 | npoGiemy B mpodecCHOHATEHOM KMHEMATUYECKUE U TUHAMUYECKHUE
I[IK 1.4 W/WIM COIMAIEHOM KOHTEKCTE; XapaKTEPUCTUKU;

MIPOU3BOJIUTH PACUETHI
MEXaHUYECKUX Mepeaad u
MPOCTEHIINX COOPOUYHBIX STUHUII;
YUTATh KUHEMATUYECKUE CXEMBI;
OTIpEeCTATh HAPSHKEHUS B
KOHCTPYKLIMOHHBIX 3JIEMEHTAX
MIPaBUJIbHO BBISIBISATH U

3¢ (eKTUBHO UCKAaTh UHPOPMAIHIO,
HEO0XOAUMYIO ISl PELIeHUS 3a]jauu
W/WIK TPOOJIEMBI,

OIIpEAEIATh KPUTEPUU U NTOKA3ATEIN
Y TEXHUYECKOTO COCTOSIHUS B
3aBHCHUMOCTH OT BUJA
000pyI0BaHUs1, OCHACTKH,

METO/IMKY pacyera 3JeMEHTOB
KOHCTPYKIIMH HA IPOYHOCTb,
KECTKOCTb U YCTOWYMBOCTb IIPU
pa3MYHBIX BUAAX AehopMannu;
OCHOBBI PaCU€TOB MEXaHUYECKUX
nepeaad v MpOCTEHINX cOOPOUHBIX
€/IMHUI] 00IIeT0 Ha3HAYEHUSI.
OcHOBHbBIE UICTOYHUKH UHPOPMALIUU
Y peCypcChl ISl pEIICHUs 3a/1a4 U
pobsieM B MpoPeCCHOHATIBHOM
W/WIIN COLTMAIBHOM KOHTEKCTE.
METO/1bl pabOTHI B
npogecCuoHaIbHON U CMEKHBIX

chepax.

TpeOoBaHUs K TEXHUUYECKOMY
COCTOSIHUIO OCHACTKH, MHCTPYMEHTA,
CPEOCTB M3MEpPEHHMHI U  CPOKOB
MIPOBEJICHUS UX TOBEPKU

METOJIbl M CpEACTBA TEXHUYECKOTO

WHCTPYMEHTA, CPEACTB U3MEPEHHH;
BBIOMPATh METOJIBI M CTIOCOOBI
ONpEACIICHUS 3HAYEHUN
TEXHUYECKOTO COCTOSIHUS
000pyIOBaHUs, OCHACTKH,

WHCTPYMEHTA, CPEACTB U3MEPEHHUM. | KOHTPOJS  COOTBETCTBUS T'OTOBOMU
ONPEIENATh KPUTEPUH U I0KA3aTENN | IPOAYKIIMH, YCIOBUM €€ XpaHEHUs U
COOTBETCTBUS TOTOBOM NPOAYKIUH, | TPAHCIIOPTUPOBKHU

YCIIOBUI €€ XpaHEHHUS U
TPaHCIOPTHUPOBKUA HA OCHOBaHUHU
HOPMAaTUBHOM U TEXHOJIOTMYECKOMN
JIOKYMEHTaIUU




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHOI padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeJIbHOM MPOrPpaMMbI Y4eOHOM U CIUATIINHbBI 81
N 40

B T.4. B (hopMe NPAKTHYECKOH MOATOTOBKH

B T.U..

TEOpETHYECKOe 00yUueHue 32

MPAKTUYECKHUE 3aHITUS 36

71a00paTOPHBIE 3aHATHS 4

Camocmosamenvras paboma

KOHCYIbmayutl)

IIpoMexxyTouHasi aTTecTalusi MPOoBoaAUTCs B hopMme Ik3amena (8 uacos + 1 uac




2. Temamuueckuii nnau u cooepircanue y4eoHo OUCYUnIUHb

OHpCIleJ'IeHI/IC HaITpaBJICHUA U BEJIMYUHBI peaKuHﬁ CBsI3EH.

Cooeporcanue yueonozo mamepuana u Yopmul op2anu3auuu 0eameabHoCmu 00y4arouuxc
Haumenosanue P Y P pop P " yHaiom Oovem Koaer .
KOMIIETCHIUI,
paszoenoe u mem uacos
(opmupoBanuio
KOTOPBIX
cnocodcTByer
3JIEMEHT
NPOrpamMMbl
1 2 3 4

PA3JEJ 1. TEOPETHYECKASA MEXAHUKA 34
Tema 1. Coaep:xxanue yueOHOro MaTepuaJia 2 OKOI.IIK 1.1
OcHoBHbIE " [IK1.21IK 1.4

MarepuanbHas Touka, abCOIIOTHO TBEpAOE Teno. Cuita, CUCTeMa CUIl. DKBUBAJIIEHTHBIE CUCTEMBI CUJL.
NNOHATHUA U
AKCHOMEL PaBHOzelcTBYIONIAast U ypaBHOBEUIMBAIOLIAs CUIIbl. AKCHOMBI CTaTUKU. CBSA3M U PEaKLIUU CBA3EH. 2
CTATHCTHKI Omnpenenenne HalpaBJIEHUs PEAKINI UIeaIbHBIX CBA3EH.

B ToM 4uciie NpakTHYeCKUX U J1a00paTOPHBIX 3aHATHIH -

Ilpakmuueckasn noozomoexka -

Camocmoamenvhasn paboma odyuarouuxcs -
Tema 2. Copaepxxanue ydyeOHOro MaTepuasa 4 OKO01.IIK 1.1
Inockas [IK1.21IK 1.4
cucrema VYcnoBue paBHOBECHS MIIOCKON CUCTEMBI CXOSIIIIUXCS CUJT B TEOMETPUYECKON (BEKTOpHOIT) popme.

2

CXOMAUXCS CAT | [Tpoek1ns CUJIbl HA OCh, MPABUJIO 3HAKOB. [Ipoekiust cuibl Ha 1BE MEePHEeHIUKYISIpHbIe (KOOPAMHATHBIE) OCH.

YpaBHEHUS paBHOBECHS; PAllMOHAIBHBIN BEIOOP KOOPIMHATHBIX OCEH.

B ToM unciie NpaKTHYECKHUX M J1A00PATOPHBIX 3aAHATHI 2

Ilpakmuuecxoe 3anamue Nel. Onpesenenre paBHOIEHCTBYIONMIEH TIJIOCKON CHCTEMBI CXOSIIIIUXCS CHJL. 5




IIpakmuueckasn nodzomoexa 2
Camocmosamenvnan pa60ma 06yualou4uxc;l -
Tema 3. Copaepxxanue yueOHOIro MaTepuasa 4 OKO01.IIK 1.1
MMapanneabHbie — [IK1.21IK 1.4
CHUILL B [TapannensHble CUITBI B TUIOCKOCTH. L{eHTp mapaiienbHbix cuil. LIeHTp TskecTu IIocKux ceueHuit (uryp).
ILTOCKOCTIL [Tapa cui u e€ xapakTepucTUKU. MOMEHT napbl. DKBUBaJICHTHBIC Mapbl. CiioxkeHue nap. Y cioBUe 2
TMapa cui. paBHOBECHs CUCTEMBI ITap. MOMEHT CHJIbl OTHOCUTEIIBHO TOUKH. Y CIIOBUE PAaBHOBECHUS phlyara.
MomenT cuIbl [ B 1oy ypcste NPaKTHYECKHX H J1a60PATOPHBIX 3aHATHIL 2
OTHOCHTEALHO | IThaxmuueckoe sanamue Ne2. OnpeneneHue MOMEHTOB CHIL 2
TOIKH IlIpakmuueckan noozomoeka 2
Camocmoamenvhan paboma odyuarouuxcs -
Tema 4. Copaepxanue yuyeOHOIro MaTepuasa 4 OKO01.IIK 1.1
IMnockasn v > v IIK1.21IK 1.4
[IpuBenenue cuibl K 1aHHOM Touke. [IpuBeneHye mIoCcKoi CUCTEMBI CHII K TJAHHOMY LEHTpY. | TaBHbIN
::I;:E;znwo BEKTOp U TJIaBHBIA MOMEHT CUCTEMBI CHJI. PaBHOBECHE MIIOCKON CHCTEMBI IIPOU3BOJIBHO PACIIOIOKEHHBIX 5
pacnonoxennpix | ST Tpu BuAa ypaBHEHU paBHOBECHA. Y CJIOBUE PABHOBECHUSI CUCTEMBI MapasulesibHbIX CHII. bamounble
CH cuctembl. Kimaccuduxarus Harpy3ok u Busl onop. OmnpeneieHre peakiuidi ormop ¥ MOMEHTOB 3all[EMIICHUS.
B TOoM 4nc/ie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 2
Ipaxmuuecxoe 3anamue No3. OnipeesieHue OMOPHBIX PEAKINI 0aTOYHBIX CHCTEM. 2
Ilpakmuueckan noozomoeka 2
Camocmoamenvnaa padboma odyuaoumjuxca -
Tema S. Copaeprxanue y4eOHOIro MaTepuasa 4 OKO01.IIK 1.1
IpoctpancTeen | TIpoeKius CHIIBI HA TPH B3aUMHO TIEPIEHIUKYISIPHBIE OCH. PaBHOIEHCTBYOIIAs TIPOCTPAHCTBEHHOM IK 121K 1.4
Hasl CHCTEMA CHJI | cpcTeMBbI CXOIAIIMXCS CUil. PaBHOBECHE MPOCTPAHCTBEHHOW CUCTEMBI CXOIAIINXCS CUI. MOMEHT CHJTbI 2
OTHOCHUTEIIBHO OCH.
B TOoM 4nciie NpaKTHYeCKUX U J1a00pATOPHBIX 3aHATHIM 2
Ipaxmuueckoe 3anamue Ned. OnpezneneHue ONOPHBIX peakiil MPOCTPAHCTBEHHO HArPYKEHHOTO Baja. 2
Ilpakmuueckasn noozomogxka 2

Camocmoamenvnan paboma odyuarouuxcs




Tema 6. Coaep:xxanue yueOHOro MaTepuaJia 6 OKO1.TIK 1.1
LenTp TsizkecTn | Cuila TSHKECTH KaK paBHOAEHCTBYIOIIAS BEPTUKAIBHBIX CHJL. LleHTp Tsukectu Tena. [lonoxkenue nenrpa IK1.21IK 1.4
TeJsa. TSHKECTH TEJa, UMEIOLIETO INIOCKOCTh UM OCh CUMMETPHUU. LIEHTPBI TAXKECTH MPOCTBIX TEOMETPUUECKUX TET, 2
YceroitunBocts | Guryp u nunuii (6e3 BeiBosa). OnpeneneHue MeHTpa TSHKECTH COCTaBHBIX TUIOCKUX QUTYP.
paBHOBecHsl >

B ToM uMciie npakTHYeCcKUX U J1a00PATOPHBIX 3AHATHH 4

Jlabopamopnas paboma Nel. ONIbITHOE U aHATTUTUYECKOE ONPEIeNICHUE LIEHTPA TAXKECTH MIOCKUX (QUryp. 2

Ilpaxmuueckoe 3anamue Ne5. OmnpeneneHue KOOPAUHAT IIEHTPA TSHKECTU COCTABHBIX CEUCHUH. 2

Ilpakmuueckasn noozomoska 4

Camocmoamenwvhan paboma odyuarouuxcs -
Tema 7. Coaep:xanue yueOHOro MaTepuaJia 6 OKOI.TIK 1.1
OcHoBHBIE .. [IK1.21IK 1.4
OHSITHSI JBuxkenue Touku (Tena) B mpoctpancTBe. Cuctema koopauHat. Hagano orcuéra. OTHOCUTENBHOCTD
KUHEMATHKIL nBukeHust. OCHOBHBIE MOHATAA KUHEMATUKH: TPACKTOPUSL, MYTb, BPEMs, CKOPOCTb 1 YCKOPEHHUE. }
KuneMaTuKa [locTynarenbHoe ABMAKEHUE TBEPAOTO Tea. BpamaTenbHoe JBUKEHNE TBEPAOTO Tella BOKPYT HEMOABUKHOMN 2
TOUKH u | ocH: Yron noBopora, yrioBas CKOPOCTE, YITIOBOE YCKOPEHHE, 4acTOTa BPAIllCHN. YacTHble caydyan
TBEpIOTo Tena BpalllaTeIbHOTO ABMKEeHU. JInHeliHas (OKpyKHas1) CKOPOCTh M YCKOPEHUE TOYEK BPAIIAIOIIETOCs

BpAIlAfOIIErocs Tea.

B TOM 4nc/Ie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIH 4

Ipaxmuuyeckoe 3ansamue Ne6. Onipenenenrne CKOPOCTH U YCKOPEHUS TOUKH. 2

Ilpakmuuecxoe 3auamue Ne7. OnpeneneHue napaMeTpoB JIBIKCHHS BPAIIAIOIIETOCs Tea. 2

IlIpakmuueckan noozomoeka 4

Camocmoamenvhasn paboma odyuarouuxcs -
Tema 8. Pa6ora | Conep:kanue yuedOHOro MmaTepuaJia 4 OKOI.TIK 1.1
M MOIIHOCTL. | PaboTa MOCTOSHHOMN CHIIBI IPH IPSAMOJIMHEHHOM JBIKEHUH. PaboTa paBHOAEHCTBYOMIEN critbl. PaboTta ) K 1.21IK 1.4
Tpenue cuJibl TsbkecTu. PaGoTa mpu BpamatenbHOM nBmkeHnH. Cuia TpeHus.

B TOoM 4nciie NpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHIH 2

Ipaxmuyeckoe 3ansamue Ne8. PacueT pabOThl U MOIIHOCTH MPU MPSIMOJTMHEHHOM H BpaIiaTeIbHOM 2

JBUKEHUH.

Ilpakxmuueckaa noozomoexka 2

Camocmoamenvnan paboma odyuarouuxcs




PA3JIEJI 2 . COITPOTUBJIEHUE MATEPUAJIOB

28

Tema 1. Conep:xanue yueOHOro MaTepuaJia 2 OKOI.TIK 1.1
OcHOBHBIE OcnoBHbIe 331a4H conpoMarta. [TonaTue o Buaax 3neMeHToB KOHCTpyKuuil. lepopmarun ynpyrue u MK 121K 14
TIOTOKEH M ractruueckue. OCHOBHBIE TUIIOTE3BI U JomynieHns. Kiaccudukaiys Harpy30K U 3JIEMEHTOB KOHCTPYKIIHH. )

Cwibl BHENITHUE U BHYTpeHHHE. MeTos ceueHuid. BHyTpeHHue cunoBbie (hakTopbl. Hanpsokenue momHoe,

HOPMaJIbHOE, KacaTeJIbHOE.

B ToM 4uciie IpaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIM -

IlIpakmuueckan noozomoeka -

Camocmoamenvhan paboma odyuarouuxcs -
Tema 2. Copaepxxanue yuyeOHOIro MaTepuasa 8 OKO01.IIK 1.1
PactskeHue u IIK1.21IK 1.4

BHyTpennue cuiioBbie (hakTOPHI B OMEPEUHBIX CEUCHUSIX MIPU PACTSXKEHUU M COKATUH. DIMIOPHI MPOI0JIbHBIX
cHATHE cui1. HopmanbHble Hanps>KeHUsl B IONIEPEYHBIX CEYEHUSAX. DMIOPbl HOPMaIbHBIX HanpsbkeHuil. [IpogonsHbie

U TonepeyvHble AeopMaliuy py pacTsHKeHUU U cxkatuu. 3akoH ['yka. OnpezeneHne oceBbIX epeMeneHn

MOTIEPEYHBIX cedeHuit Opyca. VcnbITanre MaTepUanoB Ha PAcTSHKEHUE U COKAaTUE TIPU CTAaTHUECKOM 2

Harpy>keHuu. MexaHn4eckne XapakTepUCTUKU MaTepuaioB. HanpskeHus npeaenbHble, JoMyCKaeMble,

pacuérnbie. KoadduumeHT 3anaca npoyHOCTH. Y CIIOBUE MPOYHOCTH. Pacy€Thl Ha MPOYHOCTH — IPOEKTHBIE U

IIPOBEPOYHBIE.

B TOoM 4nc/ie NpaKTHYECKUX U J1a00PATOPHBIX 3aHATHIM 6

Jlabopamopnas paboma Ne2: UctipiTaHne MaTeprajioB Ha PACTSHKEHUE U CKATHE MPU CTATUYECKOM 2

Harpy>KeHuH.

Ipaxmuuecxoe 3ansamue No9. TTocTpoeHHE SITIOP TPOAOTBHBIX CHII 1 HOPMATBHBIX HAIPSIKSHUH. 2

Ilpakmuueckoe 3anamue Nel0. PacueTsl Ha IPOYHOCTH MPHU PACTSKEHUHU-CXKATUU 2

Ilpakxmuueckaa noozomoexka 6

Camocmoamenvnan paboma odyuarouuxcs

10




Tema 3.
IIpakTuyeckue

pacuyeThbl Ha
cpe3 u cMsATHE

Conep:kanue y4eOHOT0 MaTepuaJia

Yucteiii casur. 3akoH ['yka npu casure. Moaynb ciura. Cpes, OCHOBHBIE paCU€THBIE IPEANOCHIIKH,
pacueTHbIe (HOPMYIIBI, YCI0BHE TPOYHOCTH. CMATHE, YCIOBHOCTH pacueTa, pacueTHbIe (OpMyIbl, yCIOBHE
npo4HocTH. JlomyckaeMble HanpskeHud. [Ipumepsl pacueros.

B ToM umciie npakTHYecKUX U JIa00PATOPHBIX 3aHATHH

Ipaxmuuyeckoe 3anamue Nell. BoionHeHue pacyeToB Ha MPOYHOCTH HA CPE3 U CMSATHE

IlIpakmuueckan noozomoeka

N NN

Camocmoamenwvhan paboma odyuarouuxcs

OKO01.IIK 1.1
K 121K 1.4

Tema 4.
Kpyuenue.

Coaep:xxanue yueOHOro MaTepuaJia

1. BuyTpennue cuinoBbie (hakTOphI TP KPYUESHUH. DIMIOPHI KPYTAMIMX MOMEHTOB. Kpyuenue 6pyca Kpyrioro
IIOIIEPEYHOIO CEYEHUSI.

2. OcHOBHBIE TUTIOTE3bI. HanpspkeHus B MONepeduHOM CEUEeHUH. YTOJI 3aKpy4YHBaHusl. PacyeTsl Ha MpOYHOCTh
1 KECTKOCTh IIPU KPY4EHUU. PalinonanbHOE pacioyioKEeHUE KOJIEC Ha BAITy.

N B

B ToM yucae MPAKTUYICCKUX U J'IaﬁOpaTOPHI)IX 3aHATHIA

IIpaxmuyeckoe 3ansimue Nel2. PacdyeTsl Baja Ha IPOYHOCTH M KECTKOCTH MPH KPYyICHUN

Hpaxmuttec:caﬂ no020moeKa

N NN

Camocmoamenvhas paboma odyuarouuxcs

OKO01.IIK 1.1
NK1.2MK 1.4

PA3JEJ 3. JETAJIM MALLIMH

20

Temal.
Mexanndyeckune
nepeaaym "
BapHATOPBHI

Coaep:xxanue yueOHOro MaTepuaJia

OcHOBHBIE XapaKTepUCTUKU (HPUKIIMOHHOI nepenaun. OueHka GpUKIMOHHBIX Mepenad. BapuaTopsl.
[TpumeHeHne GPUKIMOHHBIX Mepeiady B KOHCTPYKIMAX u3nenuid. Kinaccudukarys 3youaTsix nepeaay.
['eomeTpus n kuHEeMaTHKa 3youaThix KoJiec. [IoHsTHe 0 3yOuaThIxX Kojiecax co cMeleHneM. MaTtepuarbl.
KIIJ] 3yOuatsix nepeaay. [IpuumHbl BbIX0Aa U3 CTPOS M KPUTEPUU paboTocrnocoOHOCTH nepenadn. CHUilbl B
3alleTJIeHUH 3y0UaThiX Kosec. YepBsuHble niepeaadn. PeMeHHbIe U LIeTTHbIE TepeIayu.

B ToM Yuc/ie NpaKTHYeCKUX U J1a00paTOPHbIX 3aHATHI

IIpaxmuuyecxoe 3ansimue Nel3. I3ydeHne KOHCTPYKIIUH MJIHHAPUIECKOTO 3y0UaTOro peayKkropa

OKO01.IIK 1.1
[K1.21K 1.4
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Ilpakmuueckoe 3anamue Neld. PacdeT Ha MPOYHOCTH YEPBIYHOM MEpEIauH.

Ipaxmuyeckoe 3ansmue Nel5. TlonGop M pacder HEMHBIX ¥ PEMEHHBIX Iepeaay. 2

IlIpakmuueckan noozomoexka

Camocmoamenvhan paboma odyuarouuxcs -
Tema 2. Conep:kanue y4eOHOT0 MaTepuaJia 4 OKO1.TIK 1.1
Ilepenaua " K 121K 1.4
BHHT-raiiKa Haznauenue nepenaun BUHT-raiika. JlocTonHCTBa M HEOCTAaTKU nepenadr. KOHCTpyKTHBHBIE 0COOEHHOCTH

BUHTA U raiiku. Kputepuu paborocriocoOHOCTH U pacueT nepeaayu. [I[pumenenue nepeaayu BUHT-Tallka B 2

KOHCTPYKIUSAX MEXaHU3Ma.

B ToM 4nciie npakTHYECKHUX U J1a00PATOPHBIX 3aHATUH 2

Ipakxmuueckoe 3anamue Nel6. Pacder mapameTpoB nepeadd BUHT-TaliKa 2

Ilpakmuueckas noozomoexa 2

Camocmoamenwvhan paboma odyuarouuxcs -
Tema 3. Conep:xanue yueOHOro MaTepuaJia 4 OKOI.TIK 1.1

[IK1.21IK 1.4

Hopnmmnnnky Krnaccudukanmst moammmHuKOB CKOJIbKeHUs. JlIOCTOMHCTBA U HEIOCTATKU MOAIIMITHUKOB CKOJIBKEHHUSI.
CKOTBKEHNA U | By i1 paspylIeHnii 1 KpUTepun paGoTOCIIOCOOHOCTH MOIUIHITHHKOB CKOMbkeHHs. Kiaccupukarus 2
KadeHust MOJAIINUITHUKOB KaueHus. JloctouHcTBa U HegocTaTku. [IlapukoBble U pOJIUKOBBIE OAIIUITHUKH.

B TOoM 4nciIe NPaKTHYECKUX U J1a00pPATOPHBIX 3aHATHIH 2

Ilpakmuuecxoe 3anamue Nel7. Tlonbop u pacueTr MOAMIMUITHUKOB KaueHUS 2

Ilpaxmuueckaa noozomoexka 2

Camocmoamenvhas padboma odyuarouuxcs -
Tema 4. Conep:xxanue yueOHOro MaTepuaJia 4 OKO1.TIK 1.1
Pasbemuble u K 1.21IK 1.4
HEDAThEeMHbIE Pe3n6oBbIe coemnuenus. KpenexxHble pe3b0oBbie coequHEHHS U UX aeTand. [IImoHoYHbIe U NLTUIIEBBIC
COE):[I/IHCHI/IH COEIMHEHUS, UX TapaMeTphl U 06sacTh npuMeHeHus. HepazbeMHuble coennuenus. CBapHble, asHbIE, 2

3aKJICTIOYHBIC, KJIICCBBIC U (I)OpMOBO‘-IHLIC COCAMHCHUS.
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B ToM unciie npakTHYeCcKUX U J1a00PATOPHBIX 3aHATHI

Ilpaxmuyeckoe 3ansmue Ne 18. Pacdetr Ha IPOYHOCTH pe3b00BOTO COCAMHECHHUS.

Ilpakmuueckas noozomoexka

NN

Camocmoamenvhan paboma odyuarouuxcs

Kypcoeoit npoexm (paboma) (ecnu npedycmompeno)

Ipomesicymounas ammecmayusn ( KOHCy1bmayus + IK3amen)

1+8

Bcezo:

81
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3. YCJIOBUS PEAJIM3AIIAA ITPOT'PAMMBI YYEBHOM JUCITATIIMHBI

3.1. /lna peanuzayuu npozpammel y4eOHOU OUCUUNTUHBL O0NHCHBL OblIb NPEOYCMOMPEHbL
cneoyrowjue CneyuanbHvle NOMeu|eHU:

Kabuner «Texnuueckass MEXaHHUKay, OCHAIICHHBIN!

- 000pyJIOBaHHEM:

- I0CA/I0YHbIE MECTa MO KOJUYECTBY 00YyUaIOIINXCS;

- pabodee MeCTO MPErnoaBaTels;

- IJIAKaThl, HATJISHBIE TTOCOOHUS.

- TEXHUYECKUMHU CPEJICTBAMU O0yUCHUS

- KOMILJIEKT IIPE3eHTAlMOHHOT0 MYJIbTUMEANMHOTO WM MMPOESKIIMOHHOTO 000PYIOBAHHUS.

3.2. Hughopmayuonnoe obecneuenue peanuszayuu npocpammol

s peanuzanuu nporpaMMbl OMOIMOTeUHbIH (oHI 00pa3oBaTeIbHON OPraHU3alMK JOJIKEH

MMETh TICUaTHBIC U/WJIH JIEKTPOHHBIC 00pa3oBaTelibHbIC U WH()OPMAIIMOHHBIE PECYPCHI, IS

UCIIOJIb30BaHus B 00pa30BaTeILHOM Ipoliecce.

3.2.1. Oo6s3areibHbIE EYATHBIE H YJIEKTPOHHbIE U3TAHUS

1 MakcumoB, A. b. Mexanuka. Pemenue 3ajay CTaTUKM U KMHEMAaTUKHU @ ydeOHOE

nocooue mis cro / A. b. MakcumoB. — Cankr-IlerepOypr : Jlans, 2021. — 208 ¢. —
ISBN 978-5-8114-6767-9. — Tekct : n»nekTpoHHbIH // JlaHb : BJIEKTPOHHO-
oubmuoreunast cucrtema. — URL: https://e.lanbook.com/book/152478 (mara
oOpamenus: 13.05.2022). — Pexxum gocTyma: A aBTOPU3. MOJIb30BATENCH.

2 Texuunueckas mexanuka : yueOnuk / JI. H. 'yaumosa, 0. A. Enudanues, 2. f. XKuaro,
A. B. MakapoB. — Cankr-IlerepOypr : Jlans, 2020. — 324 ¢. — ISBN 978-5-8114-
4498-4. — TekcT : AneKTpOHHBIN // JlaHb : AJIEKTPOHHO-OMOJIMOTEYHAS CHCTeMa. —
URL: https://e.lanbook.com/book/148215 (mata obpamenus: 13.05.2022). — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH.

3.2.2. lonoJHATEIbHbIE HCTOYHUKH

1. I'OCT DKCIIEPT — enunas 6a3za 'OCTos P® — URL.: https://gostexpert.ru/
2. POCCTAHIAPT - ®enepalibHOE areHTCTBO IO TEXHUYECKOMY
perynupoBanuto U Metposorun — URL: https://www.rst.gov.ru/portal/gost/



https://gostexpert.ru/
https://www.rst.gov.ru/portal/gost/

4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILINHBI

Peszynomamut 00yuenus

Kpumepuu OUCHKU

Memoowt oyenku

3HaeT

OCHOBEBI TEXHUYECKOH MEXaHUKHU,
Bunnl MEXaHU3MOB, ux
KUHEMaTHUYCCKHE u
JTUHAMUYECKHE XapaKTePUCTUKH,
Meroauky pacdeTa SJIEMEHTOB

Crenens 3HaHUS MaTepuala Kypca,
JIOTUKa U  TOCJIEN0BATEeIbHOCTD
U3JI0KEHUSI MAaTEPHAJIOB,

MOJIHOTA PACKPBITUS TEMBI;
HGO6XOI[I/IMBI€ IIOSACHCHUA U OTBECTHI
HAa JIONOJHUTEJIbHBIE BOIIPOCHI

Texkymuii KOHTPOJIb:

DkcnepTHas OLICHKA
MIPaKTUYECKUX pabor,
TECTUPOBAHUS " o

pe3yjibTaTaM BBIITOJHCHHUA
CaMOCTOSITEIILHOMN pa6OTBI.

KOHCTPYKLIMH Ha TPOYHOCTH, | BHIIIOJHEHBI KOHTPOJIbHBIE paboThl U | [IpomMexyTounas
KECTKOCTh U YCTOWYHMBOCTh NpH | pedepaTsl CaMOCTOSITEJIBHOH | aTTecTalus:

pa3IMYHBIX BUAAX nedopmannu; | paboTsl DKcnepTHas OLEHKa IpU
OcHOBBI pacyeToB claye dK3aMeHa
MEXaHUYECKUX IIeperay u ITonnoTa oTBETA,

IPOCTEUIINX COOPOYHBIX €AMHUI]

00I1ero Ha3HAYEHMSL.

Ymeer yMEHUE MpUMEHATH 3HaHud Ha | Texkymmii KOHTPOJIb:
IIpousBoauTh pacueTsl | IPaKTUKE, JIOTMYHOCTb H3JI0KEHUS | DKCIepTHas OLICHKA
MEXAHUYECKUX nepegay U | MaTepujla  Npd  KOMMEHTAapHHU | IPAKTUYECKUX pador,
IIPOCTEUIINX COOPOYHBIX | IPAKTHUUECKUX JAECUCTBUN KOHTPOJBHOH paboThl |
CAVHMLI; BBITIOJTHEHUS

YuraTh KHHEMAaTHYSCKHUE CXCMBI,
OHpe,I[GJ'IHTL HaIIpsAKCHUA B
KOHCTPYKIIMOHHBIX 3JICMCHTAaX.

CaMOCTOSITETbHOU Pa0OTHI.
IIpomeskyTounas
aTTecTamms:

DKclepTHas OLEHKa IPU
cllaue PK3aMeHa

KoHTponp kauecTBa OCBOEHHUS JHCLUILIMHBI
IIPOMEXYTOUHYIO

yCeBacMoCTu "

OneHounblie cpeacrea

arrecranuo. Tekymun

BKJIIOYaeT B ce0s TEKylIUil KOHTPOJb
KOHTpPOJIb

yCnneBacMoCT U

IPOMEXKYTOUHAsl aTTecTalusi OOydyarolUUMXCs MNPOBOJATCA B IEJIAX YCTAHOBJIEHMUSI COOTBETCTBHS
JOCTMDKEHUS 00yJaroIuXxcs MO3TalHbIM TPeOOBaHUSAM 00pa30BaTEeNbHON MPOrpaMMBbl K pe3yiibTaTaM
0o0yudeHus u GOpMUPOBAHUS KOMITETEHITHH.

OneHouHble CpeacTBa IJid TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJ CUCTEMATHYECKOW IPOBEPKHU 3HAHUM,
YMEHUM, HaBBIKOB OOydJaromuxcs. 3ajada TEKYIIEero KOHTPOJsS — OINEepaTUBHOE U PEryJspHOE
yrpaBieHHe Y4eOHOM 1eaTeIbHOCTRI0 00YJaIOIINXCS Ha OCHOBE 0OpaTHOMU CBS3H U KOPPEKTUPOBKHU.

Pe3ynbTaTe!
MIPOMEKYTOUHOM aTTECTallUH.

OLCHUBAHHA YYHUTBIBAKOTCA B BHIC CpC}IHGﬁ OLCHKK IIpU MPOBCIACHHUU

HJ'ISI OIICHUBAHUSA PE3YIbTATOB 06y‘IeHI/I$I HCIIOJIB3YETCA LIeTI)IpeX621J'I.]'H)Ha${ oIKaJjia: «OTIIUYHO)),

«XOpOoUIO»,
«BadYTCHO», «HEC 3a4TCHO».

«YHOBJICTBOPUTCIIBHOY,

«HCYHOBJICTBOPUTCIBHO»

u/unm  AByXOayuibHas

IKaja:

Telcyumii KOHTPOJIb CTYACHTOB 3aK/IHOYACTCA B BBIITOJJHCHHU KOHTPOJIbHBIX pa60T u

TeCTOBBIX 3aJJaHUI 10 NpoiiieHHOMY MaTepuany (B TeyeHue 10 MUH B Hauase MPaKTUYECKUX

3aHSITHIA)

TecToBbIe 32IaHUs TIPEYCMATPUBAIOT 3aKPETUICHHE TEOPETHUECCKUX 3HAHUHN, TTOTYICHHBIX
CTYJEHTOM BO BPEMs 3aHITHI 10 TUCIUIUTHHE. VX Ha3HaYeHHEe COCTOUT B TOM, UTOOBI yTIyOUTh
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3HAHUA CTYJEHTOB I10 OTACIBHBIM BOIIPOCaM, CHCTEMAaTU3HPOBATh ITOJIy4CHHBIC 3HAHUS, BBIIBUTH
YMEHHME MTPOBEPATH CBOM 3HAHMS B pad0OTE C KOHKPETHBIMM MaTepHaaMH.

Ilepen BBINONHEHUEM TECTOBBIX 3a/1aHUIl HEOOXOAMMO 03HAKOMUTBCS C CYIIHOCTBIO
BOIIPOCOB TEKYILET0 pa3/esia, MOAyJisi, TEeMbl B COBPEMEHHOM yueOHOI U Hay4HOH JuTeparype, B TOM
YHCJIE B IEPUOANYECKUX U3TAHUAX U HOPMATHUBHO-IIPABOBOM TOKYMEHTALIUH.

BrInonHenue TeCTOBBIX 3aJaHUM MTOAPA3YMEBACT U PEILLICHUE 3a/1a4 B LEJAX 3aKpeIICHUs
TEOPETUYECKUX HaBBIKOB.

Tect MOXeT OBITH NMPEICTaBIICH PAa3IMYHBIMU TUIIAMH 3aJIaHHUI: 3aKPBITHIE TECThI, B KOTOPBIX
HYXXHO BBIOpaTh OZMH BEPHBIM BApUAHT OTBETA U3 NPECTABICHHBIX, BBIOPAaTh HECKOJIBKO

BAPUAHTOB, 33JJaHUs HA COIIOCTABJICHUE; a TAKXKE OTKPBITBHIE TECTHI, I€ IIPEICTOUT
paccuuTaTh pe3yJbTaT CaMOCTOSATENBHO, TM00 3all0JHUTh MIPOMYCK. B 3aKkphIThIX BOMpocax B
(bopMyITHpOBKe 3aJaHHsI MOKET OBITh YKa3aHO O HEOOXOIUMOCTH BBIOOPA HECKOIBKUX BapUAHTOB
OTBETA, B IPOTUBHOM CJIy4yae B 3aJaHUH OJVH BEPHBIM BApUAHT OTBET.

4.1 3apanus I TeKyIero KOHTPOJIst

Konrponbnas padora Nel o teme: TeopeTndeckas MeXaHuKa.

Llenb: npoBepka 3HAHUM U MPAKTUYECKUX YMEHUN 00ydaromuxcs.
WHCTpyK1MS K BHIIIOJHEHUIO KOHTPOJIBHON paboThI

OcHoBHBIE TPeOOBaHMS K BHITIOJTHEHUIO 33JJaHUH KOHTPOJIBHOM paboThI:

— XOJI PELICHHs TPAMOTHBIN U ITOHATHBIH;

— IPEICTABIICHHBIN OTBET BEPHBII;

- MeToA U (hopMa OMMCAHUS PELICHUS 3a/1a4l MOTYT ObITh IPOU3BOJILHBIMU;

— BBIIIOJIHEHHUE KaXXK10I'0 U3 SaI[aHI/Iﬁ OLCHMUBACTCA B Oaynax.

Jlis kax101 KOHTPOJIBHOM paboThI pa3paboTaHa IIKajia IepeBoa OaJlJIoB B OTMETKH, TJ€ YKa3aHo,
CKOJIBKO 0aljIoB I0CTaTOYHO HAOpaTh, YTOOBI MOJYUUTh TY WM HHYIO MOJOXKHUTEIbHYIO OLIEHKY.

[Ipu BBIMOTHEHUU JTFO0OTO 33/IaHUS UCTIOIB3YIOTCS CIEAYIOIINE KPUTEPUH OIEHKH 3aJaHuM:

Kpurepuii oneHuBaHus

KonnyecTBo 0mmnOO0OK 32 BBINOJIHEHHOE 33/1aHUE

3aoanue Nel (16) 3aoanue Ne2 (16) OIIEHKA

1-2 5 (OTJIMYHO)

3-4 4 (xoporo)

5-6 3 (Y1OBIETBOPUTEHHO)

6oxee 7 2
(HEeYTOBIIETBOPUTEIBHO)
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3amanue.

3HAaTh CIIOCOOBI CIOKEHHS IBYX CHJI U Pa3I0KEHUE CUIIbI HA COCTABIISIONINE, FTEOMETPUUECKUNA U
AHATUTUYECKUH CTIOCOOBI ONPEIeICHHS PaBHOICHCTBYIOIIEH CHIIBI, YCIIOBUS PABHOBECHS MJIOCKON
CXOJIAILEHCS CUCTEMBI CHIL.

YMeTh onpenensTh paBHOACUCTBYIOUIYIO CUCTEMBI CUJI, PEILIATh 3aJJa4l HA paBHOBECUE
reOMETPHUYECKUM M aHATUTHYECKUM CIIOCOOOM, PallHOHAIBHO BBIOMpAst KOOPAWHATHBIE OCH.

Pacuetnbie popmyisl

" " PaBHOelicTBYIOIAs CUCTEMBI CHIT T]I€
Fp=\/fF R+ F; Fre= Z Fizi Fgy= z Fiy, PXx, PXy - mpoeKuu paBHOAEHCTBYIOIIEH
0 0 Ha ocu koopauHaT; Pkx, Pky - mpoekiuu
BEKTOPOB-CHJI CUCTEMBI Ha OCH
KOOpIUHAT.

FE:

COs oy = .
Fy I'ne aXx - yron paBHOAeHCTBYIOLIEH C OCbIOOX.

YcaoBue PaBHOBCCHA

EF.E': = 0
]
EG:F&H = 0.

Ecnu niiockast cucrema cXoAsSMMXCcs CUIT HAXOUTCS B PABHOBECUH, MHOTOYTOJILHUK CHJI JJOJIKEH
OBITH 3aMKHYT.

[Tpumep 1 Onpenenenne paBHOAEHCTBYIOIIENH CUCTEMBI CHII

Onpenenuts paBHOICHCTBYIOIIYIO TUIOCKON CHCTEMBI CXOISAIIUXCS CUJT AaHATTUTHUYECKUM U
reoMerpuueckuM criocodamu (puc. IT 1.1).

Hano: F1 = 10xH; F2 = 15xH; F3 = 12xH;F4 = 8kH;F5 = 8xH;
ol =30°; a2 =60°; 03=120°; a4 = 180°; a5 = 300°.
Pemrenne

1. Onpenenuth paBHOICHCTBYIOIIYIO aHAIUTHYECKUM criocobom (puc. I1 1.1a).

Fiz=10-cos 30° =8,66 xH;
Fyr=15c0s60° =T,5 xH;
Fir=—12-c0s60° = -G xH;
Fir=-8xkH;
Fe.=8-cos60° =4 xH;

FEx=E Fiz;
Fe.=6,16kH.
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Fiy=10-cos60° =5 kH;
Foy=15-c0s 30° =12,99xH;
F3y=12-c0s30° =104 xH;
Fd.y='ui

Frp=—8-c0830° = —-6,9xH;

Fo=Fh + Fh; Fo=1/616%+21,49% = 2236xH; Fy=\/Fi + F,;

FEL'=E Fky?
Fy,=21,49kH.

COSOFe = 6.16 _ 0,2755; axy = 74",

COS Oy = 3236

Er
Fg'

2. OnpenenuTh PaBHOACUCTBYIONIYIO IPad)UUECKUM CIIOCOOOM.

¥ F
F oy s F
oy
F;
J

x

a

Puc. I1.1

C nomorsto Tpancnoptupa B macmrade 2 mm = 1 kH ctporm MHOToyronsHuK cui (puc. I1 1.1 6).

I/I3MepeHI/ICM OIpeacisicM MOAYJIb paBHozleﬁCTBy}omeﬁ CHJIBI U YTOJI HAKJIOHA €€ K OCU Ox.

Feep = 22xH;  ap, = 73°

Pe3ynbTaThl pacyeToB HE TOJKHBI OTJIMYAThCS Oosiee ueM Ha 5 %:

Fﬂl_‘F
—Za B 100% < 5%.

Frox

3amanne Ne 1

0npe()ejzeHue paeﬁodeﬁcmewomeﬁ NA0CKOU CUCIEMDbL CXOO}ZWMXC}I CUJl anairumudecKum u
ceomempudecKum cnocobami.

3ananue. Mcnonb3ya cxemy puc. I1. 1.1a, onpeaennts paBHOAEHCTBYIOLIYIO CHCTEMBI CHJL.

[Tapamerp | Bapuanr

F1, xkH 12 8 20 |3 6 8 20 12 8 3
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F2, kH 8 |12 |5 |6 |12 |12 |5 |8 |12 |6
F3, kH 6 |2 |10 |12 |15 |2 |10 |6 |2 |12
F4, kH 4 |10 |15 |15 |3 |10 |15 |4 |10 |15
F5, kH 10 |6 |10 |9 |18 |6 |10 |10 |6 |9
lrpan |30 |[O |O [15 |O |30 (30 (30 |O |O
2,pany |45 |45 |60 |45 |15 |45 |45 (45 |60 |60
3rpan |O |75 |75 |60 [45 |O |O |O |75 |75
4rpax |60 [30 |[150 |120 [150 |60 |60 |60 |50 |15
Srpax | 300 |270 [210 |270 |300 300 |300 [300 |10 |20
[TapameTp | Bapuant

11 |12 |13 |14 |15 |16 |17 |18 |19 |20
FIL,xH |20 [12 |3 |20 |8 |10 |8 |2 |3 |16
F,xH |5 |8 |6 |5 |12 |9 |10 |15 |16 |2
F3,xH |10 [6 |12 |10 |2 |6 |2 |11 |10 |12
F4,xH |15 [4 |15 |15 |10 |4 |12 [15 |5 |6
Fs,xH |10 [10 |9 |10 |6 |12 |7 |10 |7 |8
I,rpan |15 |30 [O |O (30 |30 [0 |O |15 |O
2rpan |45 |45 |15 |15 |45 |45 |45 |60 [45 |15
3,rpan |60 |O |45 [45 |O |O |75 |75 |60 |45
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4,rpan | 120 |60 (150|150 |60 |60 (30 |150|0 90
5,rpanx | 270 | 300 | 300 [ 300 | 300 | 300 | 270 [ 210 | 270 | 30
[TapameTp | Bapuant
21 (22 |23 |24 |25 (26 |27 (28 |29 (30
F1,xH 8 2 13 |9 3 4 6 2 20 |8
F2, xH 15 (15 |7 14 (16 |15 (18 |6 5 12
F3, xH 13 |14 |15 |16 |17 [20 |1 2 3 2
F4, xH 7 8 9 10 |1 2 3 4 5 10
F5, kH 9 10 |11 (20 |19 |18 |15 |12 (13 |6
l,rpag |30 |30 (30 (O |O |15 |30 (O |O |90
2,rpan 45 |45 |45 |60 (60 (O 45 |15 |15 |45
3rpagx (O |O |O [75 |75 |60 |O (45 |45 |30
4rpax [60 |60 |60 |150|150|120 (60 (150 150 |85
5,rpanx | 300 | 300 | 300 | 210 | 210 | 270 | 300 | 300 | 300 | 60

[Tpumep 2. Penienue 3a1aun Ha paBHOBECHE aHAITUTUYECKUM CIIOCOO0M
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I'py3bl IOABEIIEHBI HA CTEPKHAX U KaHATaxX U
HAXOMATCS B paBHOBeCUH. ONpeAeTUTh PEaKInn
crepxxaeit AB u CB (puc. I11.2).

Pemenue.
A= 20kH

=) o
o Pue. IT1.2 . 1. OnpenensieM BEpOSTHBIC HAPABICHUS pEeaKLIUN

(puc. I11.2a).

MeiciienHo youpaem crepxkerb AB, ipu aTom crepkers C B omyckaercs, ciegoBaTelbHO, Touka B
OTOJIBUTaeTCs OT CTEHBI: Ha3HAYeHHUE cTepKHsA AB - TaHyTh TOuky B K cTene.

Ecnu yopats crepxkens CB, Touka B omyctutes, cinenoBarensHo, crepxkeHb C B moanepxuBaer
TOuKy B cHU3Y - peakius HamnpaBieHa BBEPX.

2. OcBoboxmaeM Touky B ot cBs3u (puc. I11.26).
3. Beibepem HampaBieHue oceit koopauHat, ock OX coBnaaaer ¢ peakuueit R1.
4. 3anuiieM ypaBHEHUS! paBHOBECHUS TOUKHU B:

éﬂu = —R; + Racos60° 4+ Focos45° = [

kil
5. Fiy = R2¢0830° — F| — Facos45° = 0.
i

5. Y3 BTOpOro ypaBHEHUS MOJIYy4AEM:

Fi 4+ F5eos45° 1042007
H. - e e © - =
‘ cos30e ¢ Da 0, 866 27,87xH.

W3 mepBOro ypaBHEHHUS MOJTydaeM:
Ry = Rycos60° + Fheos45%; Ry =28,07xH.

BoiBoa: crepkenb AB pactsnyt cuinoit 28,07 kH, crepskens CB cxat cunoit 27,87 kH.

IIpumeuanue. Eciu Ipyu pelIeHNN peakiysl CBSA3H OKAKETC OTPULATEIbHON, 3HAYNUT, BEKTOP CHJIBI
HaIIpaBJI€H B IPOTHUBOIIOIOKHYIO CTOPOHY.

B JaHHOM CJIyda€ p€aKIn HallpaBJICHBI, BEPHO.

3amanne Ne 2

Ycnosue pasnosecus nanockot cucmembwi C)COO}ZWI/DCC}Z CUJL 8 AHAIUIMUYECKOU d)ODM@.
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B 3aganue.

Omnpenenuts peakuuu crepxkaeit AC u AD (puc. IT1.3).

AR AR AR ALY

Puc. 1113

ITapamerps! | BapuaHTsl.

G.xH. |40|45|48|50|56|58|61|63|67|72|75|78|80]86 |82

, TPa. 6045|7560 (45]|30(35|40(55|60(65]|70|75|75|80

, TPa. 15130(30|15(45]|10|20|15|30|35|45(35|20(25|30

, Tpaj. 60 45|60 |75(75]|50(55]|65(60|70(75]|80|85|30]|35

ITapametps! | BapuaHTsl.

16 117 (181920212223 |24|25|26(27|28(29|30

G, xH. 45148 |50 56 (58 (61|63 |67 |72|75|78|86|45]|30|35

, TPa. 60145130 75|45(40(55(60|35[30|50|60|65|45]|20

, TPajl. 15145(10|30(35]|45|120|25|30|20|15(35|20(10 |40

, Tpa. 70175|80|55(55]|65(40|45(60|80(90|35|85|30]|35

Tect 19 CAaMOKOHTPOJIA:

Craruka.

ITnockas cxoadamasaca cucremMa CHJl.



Bomnpocsr OtBeTsl Kon
1. Onpenenuth NPOCSKIIUU Rx = 4,99kH 1
PaBHOJICHCTBYIOLLEH HA OCh
Ox npu Fl= IOKH, F2 = Rx = 7,89kH 2
20xH; F3 = 30kxH.
Rx =-3,18kH 3
Rx =6,55kH 4
23,66kH 1
2. OnpenenuTs BEIUYUHY 17.32kH 2
PaBHOACHCTBYIOLIEH CHIIBI IO
€€ U3BECTHBIM ITPOEKIUAM: Rx
— 15 kH; Ry= 8,66 kH. 9,50kH 3
8,50kH 4
'R
1
p. £
¥l
BN 2
3. Kak HampaBiieH BEKTOD
PABHOJICVCTBYIOILEH CUCTEMBI @
CHUJI, €CJIM U3BECTHO, YTO RX =
-4xH; Ry= 12xH? lo_
R 3
¥
0 X
e )
Bomnpocsr OtBeTsl Kon
1
4. I'py3 HaxoquTcs B
paBHOBECUHU. YKa3aTh, KAKOU 2
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U3 TPEYroJIbHUKOB ISt 3
mapHupa B moctpoeH BepHo.

R

R,

Fl 4

1

R,
R;

Rm > ’
R;

i
5. I'py3 F Haxogutcs B % Fiez = Ry — Rycos 30° =0
paBHOBECHHU. YKa3aTh, KaKast 1
CUCTEMA YpaBHEHMU 3 Fiy = Rz — Ry cos 60° = 0

o

PaBHOBCCH:A IJIs1 TOUKHU B

BEpHA. n
%hz=ﬁa— Ry cos B0® =0

Y Fiy=R;—Rieos 30° =0
1]

%Fh- = Ny — [ eos 30°+
4+ RacosB0° =0 3
%ﬂr= ~Ry + Ry cos 60° =0

AR R AR LA LY

BepHslil 0OTBET HE NIpUBENICH 4

KonTponbnas padota Ne2 no teme: ConpoTrBiieHHE MaTEPHAIIOB.

[enb: mpoBepka 3HAHUM U MPAKTUUECKUX YMEHUN 00yUYarOIUXCsl.
WHCTpYKLIUS K BBITOJHEHUIO KOHTPOJIBHON pabOThI

OcHOBHBIE TPeOOBaHMS K BBIIIOJIHEHUIO 33JJaHUN KOHTPOJIBbHOM paboThI:

— XOJI PEIICHHs TPAMOTHBIN U ITOHATHBI;

— IIPE/ICTABIICHHBIA OTBET BEPHBIL;

- MeTOoA ¥ (hopMa OMHMCAHUS PEIICHUS 331a4l MOTYT OBITh IPOU3BOJIBHBIMU;

— BBINOJHEHHE KaXKI0r0 U3 3aJaHUil OLICHUBACTCS B Oaytax.
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Jnis K101 KOHTPOJILHOM paboThl pazpaboTaHa IIKaja epeBojia 6aaioB B OTMETKH, TJ€ YKa3aHO,
CKOJIBKO 0aJlJIoB 1IOCTaTOYHO HAOpaTh, YTOOBI MOTYYUTH TY WM HHYIO MOJOKUTEIBHYIO OLIEHKY.

[Ipu BeINOMHEHUHU JTFO00TO 33/IJaHUS UCTIOIB3YIOTCS CIEAYIOIINE KPUTEPUH OLICHKH 3aJaHuM:

KomnyecTBo ommOoOK 3a BBIIOJIHEHHOE 3a1aHue (10)

3aoanue Nel OLEHKA

1 5 (OTAMYHO)

2 4 (xopor1o)

3 3 (yIOBIETBOPUTEIHHO)
oonee 4 2 (HeyIOBJIETBOPHUTEIHHO)

Kputepuii onenuBanust

3aganue.
3HaTh NOPAJIOK PACUETOB HA MPOYHOCTD U KECTKOCTh, M paCUETHBIE (POPMYIIHIL.

YMern IMPOBOAUTL MPOCKTUPOBOYHBIC U ITPOBEPOUHLIC PACUCTHI HA ITPOYHOCTDL U JKCCTKOCTD IIPpU
PACTAKCHHUU U CI)KATUU.

HCO6XOI[I/IMBIG d)ODMVJ'IBI

HOpMaJ'ILHOC HAIIPS’KCHUC:!

_N
=

o

I'ne N- mpososibHast cuiia; A - TJI0MIa b TOTIEPEUYHOTO CEUCHHUS.

VY anunenue (ykopouyeHue) Opyca:

Ni al
Al = — = —
AF Al B

E-monyns ynpyroctu; | - HayanpHas JJIMHA CTEPAKHS.
JlomyckaeMoe HalpsKEeHHeE:

0] = e

[s]
[s] - nonmyckaemsrii 3amac [TpounocTs

VYcnoBrue NpOYHOCTH NP PACTSIKEHUH U CKATHH:

25



- r
J=%£[¢].

[Tpumepsl pacueToB Ha MPOYHOCTH U )KECTKOCTh

ITpumep 1 I'py3 3akperuieH Ha CTEpKHAX U HaXxoAuTcs B paBHOBecuu (puc. 116.1). Marepuan
CTEpXHEH - cTalb, nonyckaemoe Hanpsbkenue 160 MITa. Bec rpy3a 100 kH. Jlinna crepxxHei:
NepBoro - 2 M, BTOporo - 1 M. OnpeaenuTs pa3Mepbl MONEPEYHOro CEYSHUS U YATUHEHUE CTEP)KHEH.
dopma MonepeyHoro CeYeHus - Kpyr.

R:

a)

Pemenue

1. Onpenenuth Harpy3Ky Ha cTep>kHU. PaccMoTpuM paBHOBecHE TOUKHM B, onpenenum peakuuu
ctepxHeil. [1o nsaToit akcnome CTaTUCTUKY (3aKOHY I€UCTBUS U IPOTUBOIECHUCTBUS) pEaKLIUs CTEPKHS
YUCJICHHO PAaBHA HArPy3Ke HA CTEPIKEHb.

Hanocuwm peakuuu cBsizeit, nerctByromux B Touke B. OcBoboxknaem Touky B ot cBazeit (puc. [16.1).

Boi6upaem cucremy KOOpAMHAT Tak, YTOOBI OJJHA U3 OCEH KOOPAMHAT COBMAJIa C HEU3BECTHOM CHIION
(puc. I16.16).

CocraBuM cuCTEMY YpaBHEHUI paBHOBECHS AJIs TOUKH B:

S Fp = —Racos60° + Ry =0
S F, = Rycos30° — F = 0.

PemaeM cucreMy ypaBHEHUH U ONIPEAENSIEM PEAKIUN CTEPIKHEH.

F 100
= ——— = —— = 115,5xH.
R cos 30 Ry 0, 866 °
Ry = Rycos60®; Ry =115,5-0,5 = 57,4xH.

Hanpasnenue peakiuii Beiopano, BepHo. O0a crepskHs cxxaTsl. Harpysku Ha crepxun:F1 = 57,4 kH;
P2 =115,5 xkH.

2. Onpez[enﬂeM HOTpC6HYIO Iomazab MmoncpeyYHoOro CCUYCHMUA CTCp)KHCfI n3 YCHOBI/Iﬁ MMPOYHOCTHU.

VYcioBue NpoYyHOCTH Ha CkaTue: & = N/A < [o]

OTKYy/1a le}

Crepxenb 1 (N1 = PI):
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57,4 - 10%

o 358, 75 M.

Ay =z

s kpyra

A J58,75
A=mR? R=1ﬂ;—; R]};‘f 31;=1ﬂ,ﬁﬁmu; dy =213 s,

Crepwens 2 (N; = Fy):

115,5 - 103 9 722
160 = 722 mn H Rz;?.‘ m= ID,EHM;

da = 30,4 mna.

As

W

[TonyuenHbie TMaMETPhI OKPYTIISIEM.
3. OnpenensieM yJIMHEHUE CTEPKHEN

Ykopouenue crepxus 1:

NI
Al = —,
AE

wd? 3,14 - 252

A= —4—1: Ap = 257 490 M
4
57,4-10%-2-10%
Al = 22 -
1 2-10° . 490 1,17 nana.

YkopoueHue cTepkHs 2:

3,14 - 32° 5,5-10%.1-10%
=20 0 sdaad; Al = 1190 10°-1-10

Az -
4 2-10°- 804

[Tpumep 2.0gHOpOIHAS KecTKasl uTa ¢ cuiol Tsbkectu 10 kH, narpyxennas cuinoit F = 4,5kH n
momeHTOM T = 3KH'M, onepta B Touke A u noasemieHa Ha crepxHe Ee (puc. 116.2). [TonoOpats
CEUEHHUE CTEPXKHS B BUJE IIBEIUIEPA U ONPEACIUTD €T0 YIJINHEHUE, €CIIU IJIMHA CTEP)KHA 1 M,
MaTepuai - cTaip, npenen rekydectu 570 Mlla, 3anac npounocTu 11 marepuaina 1,5.

Pemenue:

= 0,72 nmna.

1. OHpCI[eJ'II/ITB YCUIIMEC B CTCPIKHE IO JIEICTBHEM BHEIIHUX CHII. Cucrema HaxXoJuTcCsda B paBHOBCCHUU,

MOKHO UCIIOJIb30BATh YPABHCHUC PABHOBCCUS IJIS IIJIUTHI:

E m__,.q_:ﬂl

RB - peakiius cTep>kHs peakiiy MapHupa A He pacCMaTpUBaeM,

Y ma=m+G-5-Rp-T+F-10=0.

Rg-T=m+G -5+ F-10.

Otkyna
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3+10.5+4,5-10
Rp = JT = 14xH.

I1o TpeTbeMy 3aKOHY JUHAMUKU PE AKLUS B CTEPKHE paBHA CUJIE, ACUCTBYIOLIEH OT CTEPXKHS Ha
IJIUTYy. YCcuiaue B crepkHe paBHo 14kH.

2. I1o yci0BHIO IPOYHOCTH OIPEIEIIieM MOTPEOHYIO BEIMYUHY IO ITOTIE PEYHOTO

cevenns: ¢ = VA < o]

OTKyza A= N/[o]

Jlonyckaemoe HalpspKeHUE 111 MaTepuasa CTep KHs

_ 9z _ 570 _
o] = o = 15 = JS0MIla.
CruenoBaTeabHO,
14 - 107 .
A = g 2
= 380 Eﬁ,sum 00, 368 ent”.

3. [Mon6upaem ceuenue crepxus no [OCT (IIpunoxenue 1). MuHrManpHas MIoIa b MBeIepa
6,16 cm”2 (Ne 5; TOCT 8240-89). Llenecoobpa3Hee UCIIOIB30BATh PABHOIMOJIOYHBIHN yronok Ne 2 (d =
3 MM), TUTOMIA/Ib MOMIEPEYHOro ceueHus, koroporo 1,13 cm”2 (F'OCT 8509-86)

4. OHpe,I[eJ'II/ITb YAJIMHCHUE CTCPIKHS:

NI
Al=-—. E=2.10°MIla:
AE &
14-10°-1.103
Al=m —————
3.105.113 0, 62 pma.
3amanue 1.

[TocTpouTs 3MIOPBI TPOJOIBHBIX CUII M1 HOPMAJIbHBIX HaNpsKEeHUH 1o anuHe Opyca. OnpenenuTsb
nepemernieHne cB00OHOTO KOHIa Opyca. JIByXCTyneHuaThIii CTaIbHOM Opyc HarpyxeH cuiamu Pl,
P2; P3- [Inomanu nonepeunbix ceueHuit Al u A2.

Mpusss E = 2-10° H/jae®.
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CENPE IR P
9
[Tapamerp | Bapuant
1 (2 |3 |4 (5 (6 |7 |8 |9 [10
F1, xH 20 |26 |20 |17 (16 [10 |26 |40 |14 |28
F2, xH 10 ({20 |8 |13 |25 (12 (9 |55 |16 |14
F3, kH 5 |10 |4 (8 (28 |13 |3 |24 |10 (5
A eM®  [18(16(1 |2 [12]09(19(28(21|19
Az, cM? 32124115(25(28|1,7126|34(29(24
a, M 02103(104(05(06]04103(0,2(0,5|0,6
Puc. a 0 |B r o |e a 0 |B r
ITapamerp | Bapuant
11 (12 |13 |14 |15 |16 (17 |18 |19 |20
F1, xH 15 (12 |14 |10 |13 |15 (17 |16 |13 |15
F2, xH 6 |8 |10 |15 (10 (10 |12 |11 |13 |15
F3, kH 5 (3 |4 |6 |8 [4 |5 |6 |7 |8
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A1, cM? 1 (2 |2 |2 (1 [129]|15]|17]09/(0,7

Az, cM? 3 |12 |2 (3 [3 |3 |31(32(33]|29

Puc. I e II e r a §) B r bi

[TapameTtp | Bapuant

21 (22 |23 |24 |25 [26 |27 |28 |29 |30

F1, xH 12 {10 |5 |10 |12 (16 [20 |25 |23 |24

F2, xH 14 (16 |18 |19 |20 (21 (22 |20 |24 |16

F3, kH 9 |10 |10 |9 (8 |6 |2 |5 |7 |8

A1, cm? 05118192 (21]22]|2 |18|19(14

Az, cM? 2812,71262,7(28(29|11|12|13(15

Puc. e a 0 B T bi e II e T

KOHTpOJ’ILHaH pa60Ta I10 TEMC! «I[EETaJ'II/I MalluH).

[lens: mpoBepka 3HAHUM U MPAKTHUECKUX YMEHUN 00y4aIOIIUXCS.

WHCTpyKIMS K BHIIOTHEHUIO KOHTPOJIbHOM paboThI

OcHOBHBIE TPeOOBaHMS K BBIIIOJIHEHUIO 3aJJaHUN KOHTPOJIbHOI paboThI:

— XOJI PELIECHUs TPAaMOTHBIN U ITOHATHBI;

— IIPE/ICTABIICHHBIA OTBET BEPHBIL;

- MeToJ1 U popMa OMUCAHUS PELIEHUS 3a7aul MOTYT OBbITh TPOU3BOJILHBIMU;
— BBINIOJTHEHHE KAXXJIOTO U3 3aJ]aHNi OLIEHUBAETCS B OayIax.

Jnist K101 KOHTPOJILHOM paboThl pazpaboTaHa IIKaja epeBojia 6aaioB B OTMETKH, TJ€ YKa3aHo,
CKOJIbKO OaJIJIOB JOCTATOYHO HAOpaTh, YTOOBI MOIYYUTh Ty WIM HHYIO IOJOXKHUTEIHHYIO OLICHKY.
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HpI/I BBIIIOJIHEHHH JTI000T0 3aIaHUA UCHIOJIB3YIOTCA CICAYIOIMUC KPUTCPUN OLICHKHU SaIIaHI/II\/'II

KonnyecTBo ommOOK 3a BEIMOJIHEHHOE 33/1aHUE

Bapuanm Nel Bapuanm Ne2 (56) OLEHKA

1-2 5 (OTAMYHO)

3-4 4 (xopor1o)

5-6 3 (yIOBJIETBOPHUTEIHHO)

6onee 7 2
(HEYTOBIETBOPUTEIILHO)

Kputepuii onenuBanust

BapuanT 1
3anaua Nel

JList n300pakeHHOM TIepelayr ONPEISIMTh MOMEHT Ha BeyIIeM Bally, eciau P = 8, 5kBT; w2 = 12
pan/c; u=2;m=0,96.

Jano:

P2 =8,5xBr;
o2 =12 pag/c;
u=2,
n=0.96
T1-7?
Pewenue:

1. Jlns ompenenenust T1 HEOOX0AUMO OpeETUTh ®1; P1.
T1= 1.k. U= 12%2 =24 pan/c
Ecmu KIT/T vy 8,333*10° Br
Torma T1 =347 H*m

Otset: T1=347 H*m

Bapuanrt 1
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3amaya Ne2

OnpenenuTb 0CEBYIO CUITY B 3aleTNICHUH KOCO3YOO# HMIMHAPUYECKOH Mepeaaydu, eCiu TOPLIOBbIH
Moayab My = 5,11 MM; uncio 3yOseB mectepHu 21; yron Hakiona 3y0a 12°; Bpamaromuii MOMEHT Ha
Bany mecrepau 34,5 H*m

Hano:
mt=15,11 Mmm
21=21

B =12°

T1=34.5 H*m

Fa-?
Pewenue:
1. s ompezesieHust OCeBO CHITbI B 3alleIUICHHH Fa HEOOX0aMMO
Fa= F¢* tg B onpenenuth okpyxHyto cuiy Fru di/
Fit=643H;
Torma H

Ortser: 136,7 H

Bapuanr 1
3amgagalNe3

OHpGI[CJ'[I/ITB BCJIIMYMHY payuaIbHOTO YCHIIMA Ha YCPBAKE, €CJIM MOUIHOCTE Ha BEAYIIICM Baly
nepemaun 6kBt; KITJ] nepemxauu 0,75; yrioBasi CKOpoCTh KoJieca 2 paji/c; TuaMeTp AeTUTeIbHON
OKpY>KHOCTH Koseca 420 mm; yroi 3ameruienus 20°

Jano:
P1=6 kBt
n=0,75
w2=2 pan/c
d2 =420 mm
a=20°
Fri-?
Pemenue:

1. Jlns ompeneneHust paaiualibHON CHIIBI Fr1 HEOOXOIMMO OTIPEIETUTh OCEBYIO CHITY

32



Fa1 = Fo OKpy»XHO# CHITBI

Fri= Fro=Fatg 2

Fa1=Fr2=

s onpenenenus To =

Onpenensem P2; uzn= 6 * 0,75 = 4,5 xBr,

Torna T2 = 4,5 *10% 2 = 2250 H*m

Fai= 107143 H

Fri =10714,3 *tg 20°=10714,3 * 0,36397 = 3899,7 H~ 3,9 xu

Otser: 3,9 kH

Bapuanr 1
3amadga Ne4

OnpenenuTts yrioByro CKOPOCTh BEJOMOTO IIIKHBA PEMEHHOM Mepeaayu, eCiau TuaMeTphl
mkuBoB 01 = 80mm u d2 = 250MM; THHEWHAS CKOPOCTH peMHsI 6 M/C; KO3()PHUIUEHT CKOIBKCHHS B
nepemaue 0,03

JlaHo:

di = 80mMm
d2 =250mm
v=06Mm/c
=0,03

w2 -7
Pemenue:

Hnst onpenenenns oz onpenenum 3,22; 150 pan/c
=1503,22 = 46,56 pan/c

OtBert: 46,56 pan/c

Bapuanr 1
3anaua NeS
Pemenne:
Jano:

Q=32kH
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op] = 100Mna
dp-?

W3 yciaoBus TpOYHOCTH HApE3aHHOM YacTH CTEP)KHS Ha PACTsHKEHUE TJI€ — pacueTHas IJIomaIh
CCUCHUS;

crenyer dp = 20,1 Mm
pUHUMaeM 1o cranaapty M-20
Ortser: dp =~ 20MM

[Tyrem pacueta cTepxHs 00ITa HA PACTSHKECHHUE ONPEIEIUTh BHYTPEHHUI THaMeTp pe3bObl
HE3aTSHYTOT'0 (3aTSHYTOT0) OOJITOBOTO COeAMHEHUS, eciu oceBas cuia Q = 32kH u nomyckaemoe
HanpspbkeHue [op] = 100Mma

BapuanT Ne2
3amaua Nel

Jist n300paXKeHHO# Mepeauu OnpeaesinTh MOMEHT Ha BeIoOMOM Baiy, ecii P1 = 8 kBt; w1 =40
pan/c;n=0,97,u=4

JlaHo:
P1 =8Bt
1= 40 pan/c
n=20,97
u=4
Ty -?
Pemenue:
Hns onpenenenus T2 onpenensiem P2, o2
T2; 10 pan/c
8 *0,97=7,76 kBt
776 H*m

Otser: =776 H*Mm

BapuanT Ne2
3amaga Ne2

Penrtenue:



Jlyis1 onipeiesieHus: TuamMeTpa BepIuH 3yobeB Kojieca (a2 ompeaesnseM quaMeTp ASTUTeIbHbIN 02
daz = d2+ 2 mn

do = 97,79Mmm;

2,53*19 = 48mm;

da2=97,8+2 *2=101,8Mm

OtBer: da2 = 101,8MMm

Onpenenuts qUaMeTp OKPY>KHOCTH BBICTYIIOB HMJIMHPUIECKOTO KOCO3yOOT0 KoJieca, eClIy YHUCIIO0
3yObeB miectepHu 19; nepenatouHoe OTHOIIEHUE nepeaadu 2,53; MOAyib 3yObeB My = 2MM; yroi
3yba 11°

ano:
21=19
u=2,53
Mp = 2MM
p=11°

daz-?

Bapuant Ne2
3amgaua Ne3

OHpGI[CJ'[I/ITB BCIIMYMHY pavuaJIbHOT'O YCHUJIMS Ha KOJICCEC qepBﬂqHOﬁ nepeaaun, €CjJii MOMCHT Ha
BeyIieM Bay nepempaun 62,5 H*m; nepenarounoe otrHomenue nepegaun 3 1; KIT/ nepenaun 0,8;
MOIYJIb 3y0a KoJyieca 4MM; uucio 3yobeB 62; yrou 3anerierus 20°

Jano:
T1=62,5 H*m
u=31
n=0,8

m = 4Mm
a=20°

2, =62

Fro-?
Pemenue:

OmnpenensieM paauaibHOE YCHIINE B KoJiece
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Fro=Fn=Fptgoa

62,5 * 31 * 0,8 = 1550 H*m
4 * 62 =248Mm

0,3639 =4549,6 H

Otset: = 4,55 kH

Bapuant No2
3amaua Ned

OrnpenenuTh OKpY)KHOE YCHIIME Ha BEJIOMOM IIIKMBE PEMEHHOM Tepeaayuu, €CIM MOITHOCTh Ha
BeZoMoM Bany 2,8kBt; yrinosast ckopocth Begomoro mikuBa 70 pan/c; KI1/ nepexauu 0,95; nuamerp
BegoMoro Imkusa 200mMm

JlaHo:
P1=2,8 kBt
w2= 70 pan/c
n=0,95

dz2 = 200mMM
Feo -7
Pemenue:

2,8 ¥0,95=2, 947 xBt
42,1 H*m
421 H

OtBer: 421 H

Bapunant Ne2
3agaua Ne5

W3 pacuera 3aKJICNIOK HA Cpe3 OMPeAeTUTh qruaMeTp o mocTaBIEHHON 3aKJICTIKH, €CITH Harpy3ka F =
88kH; umncio 3akienok z = 2 (z = 4); u [onyckaeMoe HanpsbkeHue [oqp] = 140Mna

Jano:
F = 88xH
z2=2

J—Qco-l = [40Mmna
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do-?

Pemenue:

20MMm

OtBet: 20MM

4.

©oN R WNRE

W W WWWWWwWWWPMNDNDNDNDNDDNMNDNDNDNNMNDNNNNNREPRERPRPERPERPRERERRERPRE

2 Bonpocsl /151 NPOBeIeHHs] MPOMEeKYTOUHOMH aTTecTaANN.

Cuna. CucteMa cuil, akCUOMBI CTaTUKH.

Buppl cBsizelt 1 UX peakiuu.

[TpuHIIKIT OCBOOOXKICHUS TEN OT CBS3EH.

['eomeTpryecknii 1 aHATUTUYECKHUIA CIIOCOOBI OTIPE/ICIICHUST PABHOICHCTBYIOIICH CHIIBI.
VYcnoBue paBHOBECHUS] CUCTEMBI CHIL.

MowmeHT napsbl CuJjl, MOJYJIb ITaphl, PA3MEPHOCTh U 3HAK MOMEHTA CHIL.

VYcnoBue paBHOBECHS CUCTEMBI ITAp CHUII.

[IpuBeneHne npon3BOIbLHON INIOCKOM CUCTEMBI CHII K TOUKe. Teopema IlyaHco.

MoOMEHT paBHOAEUCTBYIOLIEH CHIIBI OTHOCUTEIIBHO 3aaHHOM TOUYKU. Teopema BapunboHa.

. YPaBHeHI/IH PAaBHOBCCHA U UX IIPUMCHCHUC K OIIPCACICHHUIO PCAKIIMU B OIIOpax.

MoOMEHT CUJIbIl OTHOCUTEIBLHO OCH.

. LlenTp Tsxectu. PopMysibl 11 ONpeAEIeHUs HEHTpa TAKECTH TIIOCKOH (PUTypBI.
. EnnHuIe! n3mMepeHus U B3auMOCBSI3b KUHEMAaTHYECKUX [1apaMeTPOB JIBUKEHUS

. IlapameTps! ABM>KEHUS TOUKU (IIEpEMELIEHHUE, CKOPOCTh, YCKOPEHUE) U UX CBS3b.
. @opMmyIIbl 1S OTIpeiesIeHUs TapaMeTPOB OCTYNATEIbLHOTO U BPAILlaTEIbHOTO IBUKEHUHN TOUKH.
. Axkcuowmsl, ipssMas U oOpaTHas 3a/1a4a JUHAMHUKU.

. ®opmyIbsl A1 pacueTa CUJI MHEPLUHU IPY MTOCTYNATeIbHOM U BpallaTeJIbHOM JIBUKEHUU
. Ilpunnun danamGepa

. ©opMyIIBl AJIs ONIPEAEIICHUS CUJI TPEHMUS.

. ®opmynsl a5 pacuera padboTsl, MomHocTy U KIT/I.

. AMmynbe cuitbl, KOMMYECTBO IBUKEHUS M KHHETUYECKAsl DHEPTUS  TeJa.

. OCHOBHBIE MOHATHUS, TUIIOTE3BI U AOMYLIEHUS CONPOTUBIICHUS MaTEPUAJIOB.

. Merox ceuennii. BHyTpeHHue cuiioBbie (pakTOphI.

. IlonaTue «HampskeHHe», pa3MEePHOCTh U BUAbl HAIIPSKEHUH.

. IlpaBuna nocTpoeHus 3M0p HOPMaJIbHBIX CUJI 1 HOPMAJIbHBIX HAIPSKEHUH.

. IlpononbHble U onepeyHsle AeGopMalui Ipy PACTKEHUU- CKATUM UX CBA3b.
. IlpenenbHble u gonycTuMble HanpspkeHust. KoadduuuneHT 3amnaca npoyHoOCTH.

. 3aKOH pacripe/ie/IeHUs] HOpMaJIbHBIX HANPsDKEHUH B ONIEpEYHOM CeYeHHH Opyca.
. 3axoH ['yka.

. @opmyIsl A1 pacueTa HaNpsHKEHUN U IEpEMEILIEHUI IPU PACTSKEHUU.

. Ilopsimok pacuera Ha pacTsSKEHHE CKaTHE.

. YClIoBUE MPOYHOCTH MPH PACTSHKEHUU CKATHH.

. PacueTsl Ha IPOYHOCTH U JKECTKOCTh MPU PACTKEHUH CIKATHH.

. IlocTpoenue 3mrop HOpMaIbHBIX U HOPMaJIbHBIX HAMPSKEHHH.

. Hanpsxenus nipu cpese U CMATHH.

. PacueTsl Ha IPOYHOCTB IPU  CPE3€ U CMATHH.

. OceBble MOMEHTHI MHEPLIMHU IPAMOYTOJIbHUKA U KpyTa.

. OceBble MOMEHTHI MHEPLIMY MIPU NIApaLIEIbHOM IEPEHOCE OCEH.

. Ompenenenne HaNMPsHKEHUA B KPYTIIOM Opyce TPH KPYYCHHH.
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60.
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62.

ITosnstpHBIIT MOMEHT UHEPLIMU KPYIJIOrO CEUYCHHUS.

3akoH ['yka nipu cnBure.

YcnoBre NpOYHOCTH U JKECTKOCTH TP CIIBUTE.

[TocTpoenue >mrop NonepevHbIX CHII IpU U3rude opyca.

Pacnpenenenne HOpMaIbHBIX HaNPSKEHUH 110 CEYEHUIO ITPU YMCTOM U3rHoe.
VYcnoBust IPOYHOCTH U )KECTKOCTH

CnoxHOE HaNpsKEHHOE COCTOSHME. DKBHUBAJIEHTHOE HAIPsDKEHUE. Y CJIOBHUE MPOYHOCTH MpHU

CJIO)KHOM HAIIPAKCHHOM COCTOSAHUU
VYcranocTHbie HaIps>KCHUA. CDaKTOpBI BJIMAIOIIHE HA COIIPOTUBJICHUC YCTAJIOCTH.

Y cTOMUNBOCTD CKAThIX cTepakHEed. Dopmyiia Ditniepa i ONpeaesIeHNs] KPUTUYECKON CUITBI.

Knaccudukanus Mamus o HazHaueHuto. COCTaBIsONIIME MAIIKH.
Kunemarudeckue u CUIOBbIE COOTHOIICHHUS B NepenaTounbix Mexanusmax. KI1/1.
YcTpoiicTBo GpUKUMOHHBIX Nepenad. OCHOBHBbIE TPUYUHBI OTKA30B.

YcTpoiicTBo, KiaccuuKaus, OCHOBHbIE XapaKTEPUCTUKH 3y0UaThIX 3alleTIICHHH.

Bunrossie nepenaun. KoHCTpyKuus, TOCTOMHCTBA U HEJOCTATKH.

UYepssiunas nepenava. Knaccugukanus. Henocrarku. KIT/[ wepBsianoii nepenayu.
Penyxropsr. Kitaccudukarusi, OCHOBHBIE ITapaMeTphl, TOCTOMHCTBA M HEAOCTATKH.

Pemennbie nepenaun. Kiaccudukanys, 10CTOMHCTBA U HEAOCTaTKU

[Tennsle nepenaun. Buael nepenad. OCHOBHBIE IPUYUHBI OTKA30B.

Baunbl 1 ocu, MX Ha3HAYCHHUE U KJIaCCU(PHUKAIMS, DIEMEHTbl KOHCTPYKIHA.
Haznauenue, koHcTpyKunu, cmaspiBanue u KII/] moamuInHuKOB CKOJIBXKEHHUS.
Knaccugukaium, KOHCTpYKLUHU, HA3HAYEHUE U OCHOBHBIE TUIIBI My (]T.
Hepasbvemusie coenunenus. Knaccudukanus. CoennHEHHs ¢ HATSATOM.

Bunpt pe3p00BBIX COCTUHEHUH U CTAHIAPTHBIX KPENEeKHBIX H3/ICTHHA.
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YTBEPXJIAIO

{ N.0. ®avunus /

« »

20 I.

JUCT PETUCTPALIMU U3MEHEHUI

MPUMEPHOM PABOYEH NPOTPAMMBI YUEBHOM JUCIATILIMHBI

(HaumeHosaHue OUCYUNIUHBL / MOOYJIS)

I10 HAIIPAaBJICHUIO ITOAT'OTOBKHU / CIICHNaJIBbHOCTH / HpO(i)CCCI/II/I

(K00 U HauMeHOBaHUe HANPABIeHUsL ROO2OMOBKU / CheyudaIbHocmu / npogeccuu)

(rox Habopa , bopma oOyueHus

Ha20  /20__ y4eOHbIii rox

B pabouyto mporpammy V]I BHOCATCS CIEAYIONINE U3MEHEHHUS:

Howmepa nucros

Howme
Pasgen paboyeit mporpaMMBbl
p ACUGY porp aHHYIIH-
nu3Me- (TyHKT) 3aMCHCH-
HOBBIX | POBaHHEI
HEHUS HBIX

X

OcHoBaHue I
BHECEHHUS U3MEHEHUN
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Paccmotpen Ha 3acejaHuid  IPEIMETHO-IIMKIOBOM KOMUCCHUU

MPOTOKOJ OT « » 20 r. Ne

(OondicHocmy) (noonucs)

(HU.0. ©amunus)
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