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1 BBEJAEHUE

BaxHyro yacth TeopeTuueckoil u npohecCHOHaIbHONW NMPAKTHUYECKOW MOATOTOBKU OOYYaIOLIMXCS
COCTABIISIFOT MPAKTUYECKHE U Ta0OpaTOPHbIC 3aHATHSI.

CoctaB M conepkaHHE MPAKTHUYECKMX M Ja0OpaTOPHBIX 3aHATUH HalpaBlieHbl HA peaIu3alMio
denepanbHOr0 TOCYAapCTBEHHOIO 00pa3oBaTENbHOIO CTaHJApPTa CPEIHEro Mpo(ecCHOHaNIbHOrO
o0Opa3oBaHus.

Benymieidi  qumakTU4ecKOM — IeNbI0  MPAKTUYECKUX — 3aHATHHA  sABIseTcs  (OpMUpOBaHHE
Ipo(eCCUOHATIBHBIX NPAKTUYECKUX YMEHUH (YMEHMH BBINOJHATH OINpelesIeHHbIE JeHCTBUS, Olepaluy,
HEOO0XOAMMBIE B MOCIEIYIONIEM B PO(PECCHOHANBHOMN JesITeNbHOCTH). Beaymiel TuaakTuyeckoi 1enbo
71a00paTOPHBIX 3aHATUN SBISIETCS SKCHEPUMEHTAIbHOE IOJATBEPXKJIEHHE M INPOBEPKA CYLIECTBEHHBIX
TEOPETUUECKUX I10JI0KEHUH (3aKOHOB, 3aBUCUMOCTEM).

B cootBerctBUM ¢ paboueill mporpammoil ydyeOHOM IuCHUMIUIMHBI «TexHHyecKkas MeXaHUKa»
MPEYCMOTPEHO MPOBECHUE MPAKTUIECKUX U JTa00OPATOPHBIX 3aHATHH.

B pe3ynbrare ux BBIOJHEHUS, 00YYarOLUIUICs JOIKEH:

ymemb:

V1. BBINOJHATH pacyeThl HA IPOYHOCTD, )KECTKOCTh U YCTOWYMBOCTD FJIEMEHTOB COOPYKEHUI;

V2. onpenensiTs aHaATUTHIECKUM U TpaUIecKuM CIOCO0aMy YCUJIHSI, OTIOPHBIE Peaknu 0aokK,
epm, pam;

V3. onpenenarts ycuius B CTEpKHAX (epm;

V4. cTpouTh 3MI0pbl HOPMaIbHBIX HANPSKEHUH, N3TUOAIOIIMX MOMEHTOB U Jp.;

ConepaHue NpaKTUUECKUX U JJAOOPaTOPHBIX 3aHATUI OPUEHTHPOBAHO Ha IIOATOTOBKY O0yYaroIuXxcs K
OCBOCHHIO TPOPECCHOHATBHOIO MOAYJS MNPOrpaMMbl IOATOTOBKM CIIELIMAIMCTOB CPEIHEr0 3BEHA 110
CIIELIMATIbHOCTH U OBJIA/ICHUIO HPOeCCUOHAILHBIMU KOMPEMEeHUUAMU:

IIK 1.1. IlombupaTh HamboNee ONTUMAIbHBIC PEHICHUS W3 CTPOUTENIBHBIX KOHCTPYKIUH U
MaTepHaioB, pa3pabaThlBaTh Y37bl M JETaIM KOHCTPYKTHUBHBIX 3JEMEHTOB 3[aHMA M COOPY)XEHUH B
COOTBETCTBHUH C YCIOBUSMH IKCIUTyaTalluM U Ha3HAYEHUSIMH;

IIK 1.2. BEINOAHATH pacdyeTbl U KOHCTPYMPOBAHUE CTPOUTEIBHBIX KOHCTPYKIUH.

A Takxe pOpMUPOBAHUIO 0OU4UX KOMNEMEHUUIL:

OK 01 - Beibupats ciocoObl perieHus 3aad npodeccruoHalbHON 1eATeNbHOCTH, IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM;

OK 02 Mcnonbs3oBaTh COBpEMEHHBIE CpEACTBa MOUCKA, aHAJIN3a U WHTEpIpeTalui UHPOpMaIH, U
MH(pOPMAaIMOHHbIE TEXHOJIOTUH JUIsl BBIMOJIHEHUS 3a/1a4 PO(PECCUOHATBHOMN 1EATEIbHOCTH.

OK 03 IInanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBLHOE U JIMYHOCTHOE PAa3BUTHE,
IPEINPUHUMATENbCKYIO JeSITeIbHOCTh B IPOPECCHOHATIBHOM cdepe, UCTI0Nb30BaTh 3HAHUS 110 TPAaBOBOU U
(1MHAaHCOBON I'PaMOTHOCTH B Pa3JIMYHbIX KU3HEHHBIX CUTYalIMSIX;

OK 04 D¢ dexTrBHO B3auMOIecTBOBAaTh U pabOTaTh B KOJIJIEKTUBE U KOMAaH/IE.

Brinonnenue o0yuaromuxcs MpakTUYECKUX W/UIIM Ta0OpaTOPHBIX padoT Mo y4eOHON JAUCIUILUIMHE
«TexHu4eckass MEXaHUKa» HalpaBJIEHO Ha:

- 00001IeHre, cucTeMaTr3aIuio, yriayoaeHne, 3aKperuieHne, pa3BUTHE U JCTATU3AINIO TTOTyYEeHHBIX
TEOPETUYECKUX 3HAHUN M0 KOHKPETHBIM TeMaM y4eOHOMN JUCIUILTUHBI;

- (hopmupoBaHNEe yMEHHI NMPUMEHATH MOTYYECHHbIE 3HAHHUS Ha MPAKTHKE, pealn3alliio €IUHCTBA
MHTEJJIEKTYAJIbHOM U TPAKTUYECKON AESTEIbHOCTH;

- (opmupoBaHue M pa3BUTHE YMEHHIl: HaOII0/laTh, CPaBHMBATH, CONOCTABIATH, AHAJIU3UPOBATDH,
Je7aTh BBIBOJABI M OOOOIIEHMS, CAaMOCTOSTENBHO BECTH MCCIEOBAaHMS, IOJIb30BATHCS PA3TUYHBIMU
prUeMaMu U3MEpPEeHU, opOpPMIIATH pe3yabTaThl B BUJE TaONHUII, CXeM, I'padUKOB;

- mpuoOpeTeHHe HaBBIKOB PabOTHl C pa3IMYHBIMM NPUOOpaMH, anmapaTypoil, yCTaHOBKaMH U
JIPYTUMHU TEXHUYECKUMU CPEJCTBAMU JIJIsl IPOBEACHUSI OIBITOB;

- Ppa3BUTHE UHTEIUIEKTYaJbHBIX yMEHUH y OyAylluX CHEHHAIUCTOB: aHATUTHYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U Jp.;



- BBIPAaOOTKY MPH pEIIEHUH MTOCTABICHHBIX 337a4 MPO(EeCcCHOHANTBHO 3HAYUMBIX KauyeCTB, TAKUX KaK
CaMOCTOSITEJIbHOCTD, OTBETCTBEHHOCTh, TOYHOCTh, TBOPYECKAsI HHUIIUATHBA.

[IpakTyeckue u Js1a0OpaTOpHBIE 3aHATHS MPOBOSTCS IOCIE COOTBETCTBYIOLIEH TEMbI, KOTOpas
obecreurBaeT HaJTMYKe 3HAHUM, HEOOXOIMMBIX /ISl €€ BBIIOJIHEHMSI.



2METOAUYECKUE YKA3AHUSA

Tema 1.1. Cratuka. OcHoBHBIe MOHATUA U akcuoMBI. [li1ockas cucrema cxoasimmxcs
CHJI.

IIpakTnueckoe 3ansaTHe Nel
Onpenenenue paBpHoOAeiCTBYIONICH MJIOCKOI CHCTEMbI CXOASIIMXCS CHJI AHAJIMTHYECKH.

Heanb: onpenennTs paBHOICHCTBYIONIYIO IJIOCKON CUCTEMBI CXOASIINXCS CUT aHATTUTUHYECKUM
crocobom.

Boinosnus padory, Bel Oyaere:

ymembw:

V2. onpenenars aHATUTUYECKUM U rpaQUuecKuM CIoco0aMu YCHIIUS, OTIOPHbIE peaKluK 0ok,

depm, pam;

3agaua 1. Omnpenenure BeIMYMHY M HaNpaBieHHE [BYX CHUJI Tpapuvyeckd U MPOBEPHTE

aganutuuecku. F1=6H, Fo=9H

Ilopsinok BbINOJHEHHS PadOThHI:

I'paduyecknii cnocod pemenue
Omnpenenurte BeIUMUMHY U HAMIPaBJICHUE JABYX CUJ TpadUuecKH U MIPOBEPHTE aHATUTHYECKH (puc.la).
I'paduueckuii criocod pemeHus (METOANKA PELICHUS 3a]1a4)
Bri6epute macmirad cui, Hanpumep, B 1cm 3H (1:3).
OTyiokuTe B MacITade CHIIbl U, IpH 3TOM, yroi 30° OTJIOKHUTH ¢ TOMOIIBIO TPAHCTIOPTHUPA.
Ha cunax, kak Ha cTropoHax, moctpoiire napamieiaorpaMmm ABC/I.
[TpoBenute nuaronans AJl, kotopas u OyAeT SBISATHCS PaBHOACHCTBYIOMICH ABYX vl U (pHc.1, 0).
N3mepwTe oTpe3ok AJl 1 yMHOXKBTE Ha MacITal.

R=483=144H

Noogk~whPE

Fr

IS
/4 o /CZ

Puc. 1, a Puc.1,0
AHaJIUTHYECKHUI CIOCOD peleHusl.
[To TeopemMe KOCUHYCOB:

R=\FZ+FZ+2 F +F, cosa =36+ 81 + 108 * 0.866=v2105=14.5H

OtBetr: R = 14,5 H.

3anaua 2 OnpenenuTe paBHOICHCTBYIONMIYIO CUCTEMBI CHIT rpadiueCKH U aHATTUTHYECKH (pHcC. 2a).
I'padpmuecknii cnocod pemenne (110 MPaBUJIY CHI0BOI0 MHOTOYIr0J1bHHKA)
1. Bwibepute macmtad cui, Harpumep, B 1 cm 2H (1:2).

2. W3 npousBonbHOM Touku A oTioxuTe B MaciuTade BekTop F; ; u3 xonua F, ornoxure Bexrop F,
u3 KkoHla BekropaF, otioxure Bexkrop F;. IlocTpoeHne BbIMOIHMTE CTPOrO B MaciuTade,
OTKJIa/IbIBasl TMHUHM JE€HCTBUS CUII IO 3aJaHHBIM yIrioM (puc. 20).

3. CoenunuB Havano Bekropa F, n koHen Bekropa F, , monyunte Bektop paBHOAeHCTBYIOmmEH R.

N3meppTe BennunHy BekTopa R 1 yMHOXbTe Ha MaciTal.
F1: 4H; F2: 6H; F=3H.

o~



F /-]
Puc?2,a Puc 2,06
R=5,2-2=10,2H

AHaJMTHYeCKH (110 NPABUJIy NpoeKuuii) puc.2(B)

1. IlpoBeauTte och X yepe3 OAHY U3 3aJaHHBIX CUJI (Hampumep, yepes cuiy F1), ock y — nmoa yriom
90° k ocu X.

2. IIpocTaBbTe yIiibl MEXAY OCSIMU X U Y U criiamMu Fp u Fa.

3. Cnpoeuupyiite cuibl F; Fo. Fanaocux n y.

4. Onpenenute CyMMy MPOEKLUI cuil Ha ocu X U y: Rxu Ry.

5. lMonyuyus nBe mpoekuuu cuil: Rx u Ry, onpenenure ux paBHoaencTByronyro. CoeMHUB KOHEII
BekTOpa Rx M KoHIa BekTopa Ry, momyunte obuiyro paBHOJAEHCTBYOMIYIO Ry Ii1aBHBIN BEeKTOp (pHC.
Sr).

7\

J\\\~ ’ ‘ i — A-)" /Y,
N Py F——
7/ (‘ S M /"/.

Puc 2, B Puc 2; r

6. U3 cunosoro TpeyroasHuka ABC onpenenute runoreny3y BC = Ry o reopeme ITudaropa.
Rrn =yR,” +R,”, rie Rx=Y Fy = Fi+ F - cos15°-F3 - cos75° =4 + 6 - 0,906 — 3 - 0,259 =
9,019n;
Ry =-F2:cos75°— F3z-cos 15°=-6 0,259 — 3 - 0,966 = -4,452n
Rrn=R,* + R, =./9,019° + (4,452)° =,/10116 = 10, 1H
OtBer: R =10,11.
BapuanTsl 3ananuii k npaktuyeckoit padbote 1 gaHbl Ha 00pa30BaTEIBHOM MOPTAJIE.

®opma npeacraBiaeHus pe3yJabTara:

OdopmiienHass paboTa NpPeAOCTABIAETCA NPENOJABATEN0 HA IPOBEPKY B TETpagd, WIH IO
CpeCTBaM HCI0JIb30BaHMs 0Opa3oBarenbHOro noprana MI'TY

Kpurtepun onenkmn:
— OLIEHKa «5» CTaBUTCS, €CJIU: paboTa BBIIIOJIHEHA TIOJTHOCTHIO; B TEOPETUYECKUX BBIKJIaIKaxX
peIIeHust HEeT OMNO0K;



OLIeHKa «4» CTaBUTCS, €CJIU: padoTa BHIOIHEHA MOJTHOCTHIO, HO 00OCHOBaHUS IIArOB PEIICHUS
HEJIOCTaTOYHBI —IOMYyIIeHa OJHa OIIMOKA WM ABA-TPH HEI0UYETA IPH PELICHUH;

oLIeHKa «3» CTaBUTCS, €CIIH:

JOMyIIeHbI 00Jiee OTHOM OMMOKH U JBYX-TPEX HEIOYETOB P PEIICHUU

HO 00Y4YalOMUICs BIaJeeT 00s3aTeIbHBIMI YMEHHUSIMU T10 ITPOBEPSIEMOM TeMe.

OLIEHKA «2» CTAaBUTCS, €CJIM: JIOMYLICHbI CYIIECTBEHHbIE OIIMOKH, TOKA3aBIINE, YTO
o0yyJaroImuiicst He BiIajeeT 00s13aTeIbHBIMU 3HAHUSMU 110 JAHHOW TeMe B TIOJTHOM 00beMe



1.2. Ili1ockas cucreMa CXOAALIUXCH CUJI

IIpakTuyeckoe 3ansiTue Ne2
Onpenenenue ycujmi B CTEPKHAX rpadpuyeck.

Heab: popmupoBanue ymeHui ucmonp3oBarh yciioBus papHoBecus [ICCC (Tutockoit cucteMsr
CXOMSIIUXCS CUJT) JIJIs OTIpeIelIeHHs] HeU3BECTHBIX BEJTMUYMH U HAMPaBICHUS CUJT MIIM PEaKIIHii
rpadM4ecKuM METOJIOM.

Boinosinus padory, Bel Oyaere:

ymembs:

V2. onpenensaTe aHATUTUYECKUM U Trpa@UuecKUM CIOCO0aMH YCHIIMSA, OMOpPHBIE peakiuu Oajok,
hepwm, pam;

MatepuajbHoe ofecrieyeHHe: 1MocaJ0uHbIe MECTa 10 KOJIMYECTBY 00yJaromuxcs; pabodyee MecTo
MpenojaBaTesis; KOHCIEKT JIKIHI, MHTEPHET-PEeCypChl, TUHEIKa, TPAHCTIOPTHP, KapaH Ialll, JacTHK.

3aganue: OnpeneneHue ycwinid B cTepxHsIX rpadudecku, ecnu. G = F = 10 ToHH, TO JunMHa
orpe3ka AB=BC =2 cm

Pucynok 3

[paduueckuii cnocob peweHus (Memoouxka pewerus 3a0ay).
1. BeimomHuTE YepTeK C TpaHCIOPTUPOM (pHC. 3).

2. Beibepure mMaciTab cui, Harpumep, B lem S5kH (1 1 5).

3. Otnoxute B MacmTalbe 3anaHHble cuiabl F 1 G mo JuHUM uX JeWCTBUS, UCHOJIb3Yysd MpaBUia
MIOCTPOEHHUSI CUJIOBOTO MHOTOYTOJIbHUKA, T.€. U3 TOUKU A OTIOXUTE BeKTOp G, paBHBIA OTpe3Ky ab; u3
KoHIIa BekTopa G oTnoxkute BekTop F, kotopelil Oyner paBeH orpes3ky be (ecim G = F = 10 ToHH, TO
mHa otpeska AB = BC =2 cm) (puc.4, a).

a
2cM
G
b\ 2cm
F
»
L Pucynox 4, a

4. Otnoxute JUHUH JedcTBUS ycmunid Nag W Npc Tak, 94TOOBl CHIOBOM MHOTOYTOJBHUK
3amMkHYJICS. Eciu 0003HaYNTh BEpIIMHBI MHOTOYTOJIbHIKA OyKBamH a, b, ¢, d, To Bektop ab=G, BekTOp
bc=F, Bextop cd =Ngc , Bekrop da=Nag (puc.46).



>
3\
|

c Pucynox 4, 6
5. N3mepbte muabl cTopoH cd u da (cM) M yMHOXKBTE Ha MacimiTad SKH, TaKuM 00pa3om, OyayT
HaWaeHbl 3HaueHUs Nap 1 Npc.

M. 1:5®B1cm57)

Ngc=1,5-5=7,5
Nag=3,8 - 5=19 Toun

3apanue: OmnpeneneHue yCWINM B CTepkKHAX aHamuTuyecku, eciu. G = F = 10 ToHH, TO mAyMHa
orpe3ka AB=BC =2 cm

N\

ITopsinok BbINOJHEHHS PadOTHI:

1. BeiOeputre oO0BeKT paBHOBecHs. MM Oymer Touka, B KOTOPOH CXOJISATCS BCE HM3BECTHBIE U
HeW3BeCTHbIE ycumus (puc. 8a).

Jla naHHOTO TIpUMeEpa 0ObEKTOM paBHOBECHS SBJISETCS TOUKa B, B KOTOpO CXOIATCS M3BECTHBIC
cunbl G u F u nensBectuoie ycumnust Nag v Npc crepxkueit AB u BC.

2. IlpoBeaute uepe3 TOUKy B kKoopauHaATHBIE OCH Tak, YTOOBI OJHA M3 OCEHl MPOIIIa 10 OJHOMY M3
HEW3BECTHBIX YCUIIMIA.

[TpoBenute ock X mo crepxkuio AB (puc. 5).

3. IIpocTaBbTe YIiibl MEXKIY OCSIMH U CUJIAMHU.

4. CocTaBbTe ypaBHEHUSI PABHOBECHUSI CUCTEMBI CXOJIAIIUXCS CHJI, MPOEHUPYS UX HA OCh X U OCb Y.
Pemmmre, onpenenss Nag 1 Npc.



Puc. 5

ZFX =0:Nag—Npc-cos75°"—F—-G-cosd45°=0
ZFY =0:Npc-cosl5—G:-cos45°=0

NBc = G*cos45®  10%0,707 _ 4, TOHH

cosl5” 0966
Nag = Ngc-cos75°+F +-G - cos45°=7,32 - 0,259+ 10+ 10 - 0,707 = 1,896 + 17,07 = 18,961
OtBet: Npag = 18,96 TOHH; Ngc= 7,32 TOHH.

dopma npeacTaBiaeHus pe3yJabrara:
OdopmiieHHass paboTa NPEAOCTABISAETCS NPENOJABATEII0 HAa MPOBEPKY B TETPaiH, WIH TI0
CpelIcTBaM MCIOJIb30BaHUs oOpaszoBarenbHOro nopraia MI'TY.

Kpurepun oneHku:
OLICHKA «5» CTaBUTCS, €CIIH:
— paboTa BBINOIHEHA MTOJIHOCTHIO;
— B TCOPETUUYCCKUX BLIKJIaAKaX pCIICHUA HCT 0HII/I6OK;
OIIEHKA «4» CTaBHUTCS, €CIIH:
— paboTa BBINOJIHEHA MTOJIHOCTHIO, HO 0OOCHOBAHUS IIAr0B PEIIEHUS HEJOCTATOYHbI
— JIOMYyILeHa O/1Ha OUIMOKa WK ABA-TPU HeJloueTa MPU pelIeHnn
OlIeHKa «3» CTaBUTCS, €CIIU:
— JOmyIIEeHbl 6oJiee OHON OMMOKY WIIH JBYX-TPEX HEIOUETOB MPU PELICHUN
— HO oOyuaromuiics BiaseeT 00sA3aTeIbHbIMA YMEHUSIMU 110 IPOBEPSIEMOI TEME.

OIICHKAa «2» CTaBHUTCA, €CJIN:
AONYIICHBI CYICCTBCHHBIC OH_II/I6KI/I, IMOKa3aBIIUEC, YTO o6yqafomp1171c5{ HC BJIaICCT 00s13aTeNbHBIMU

3HaHHUAMU 110 Jl&HHOfI TEME B IIOJTHOM 00BeMe



1.3. Hapa ciJi. MOMEHT CHJIbI OTHOCHTEIbHO TOYKH

IIpakTnyeckoe 3ansitue Ne3
Onpenenenne MOMEHTa CHJI OTHOCHTEIbHO TOYKH

Heuab: popMupoBaHUE YMEHHUI ONPENENATh MOMEHTHI OT 3a/IaHHBIX CHJI OTHOCUTEIIBHO Pa3IMYHbBIX
LIEHTPOB MOMEHTA, OIPEAEIIAs 10 3aKOHAM T€OMETPUH TUIEUO CHIIBI U, UCIIOJIb3Yysl CBOMCTBA MOMEHTOB.
V2. onpenensiTh aHATUTHYECKUM U TpadUYECKUM CHOCO0aMH yCHIIHS, ONOPHBIE PEaKkIUH OajoK,

depm, pam;

MatepuanbHoe ofecriedeHHe: 110CaJ0OYHbIe MECTA 110 KOJIMYECTBY 00yJaroImuxcs; pabodyee MecTo
IpenojaBaTesis; KOHCIEKT JIEKIUM, HHTEPHET-PECYPChI, TUHENKA, TPAHCIIOPTUP, KapaH alll, JTaCTHK.

3aganmne: OmpeneneHre MOMEHTA CHJI OTHOCHTEIBHO TOYKH, e€ciu JaH Opyc AB, Ha koTopsi
nerctBytor cuibl F1=10n, F2 = 20H, F3 = 30n, F4 = 40n, F5 = 50H, npunoxennsie B Toukax A, B, C, D
(puc. 6), ecimu u3BectHo, uto AC = 0,4m; CD = 1M, DB = 0,6M. Onipegennte MOMEHTBI OT 3a/IaHHBIX CHJI

OTHOCHUTENIbHO ToueKk A u B Opyc.
we &

Pucynox 6
Ilopsinok BbINOJIHEHHS Pa0OTHI:

1. Onpenennte MOMEHTHI OT 33JJaHHBIX CHJI OTHOCUTEIIBHO T. A:

Ma(F1) =F1*h =0, T. k. h =0, notomy urto cuna F; mpoXoauT yepe3 EeHTp MOMEHTa — TOUKYA.

Ma(F2) =-F2eh=-F,+ CA=-20+0,4 = -8a°M, T.k. h = AC — neprneHauKyIsp K JUHUU JSHCTBUSL
F2; 3HaK MOMEHTa «—», TOTOMY 4TO cwiia Fy moBopaunBaeT mie4o OTHOCUTENBHO TOYKU A POTUB
4acOBOM CTPEJIKH.

MA(Fg) =F3¢ =F3+ AK=F3°*AD=F3(AC+ JIC)=30+(0,4+1)=211M., T.K. h=AK -
MEepHEHUKYISIp, OMYIIEHHbIN U3 T. A Ha uHMIO AeiicTBus cuibl Fs; AK saBnsercs katetom B A AJIK u
nexxuT npotuB yria B 30°, mostomy katet AK paBeH monoBuHe rumnoTenyssr A/l

Ma(Fs) =-Fseh=-F4+ AN=-F4+ AB ¢ cos30° =-40 * 0,866 * 2 = -69,28u°M, T.k. h = AN —
MEePIEHANKYIISP, OMYIIEHHBIN U3 TOYKA A Ha JUHUIO neicTBUs cuilbl F4; AN siBIsieTCsl KaTeToM B
psIMOYToJIbHOM TpeyrosibHuke ABN 1 paBeH npoun3sBeneHuo TunnoTeny3sl AB Ha kocuHyc
npuiiexarero yria, T.e. AN=ABecos30°. 3Hak MOMeHTa «—», ToToMy 4TO cuia F4 moBopaunBaer mieuo
CHJIBI OTHOCHUTEJIBHO TOUKHA A TIPOTHB YaCOBOW CTPEIIKH.

Ma(Fs) = Fs h=0, T.x. h = 0, notomy uto cuia Fs mpoxoauT yepe3 EeHTp MOMEHTa — TOUKYA.

2. OnpenenuTe MOMEHTHI OT 33JaHHBIX CUJI OTHOCUTEIBHO TOUKH B, aHaIOrMuHO TOMY, Kak ObLIO
OMMCcaHo B ImyHKTE 1.

Mg =F;=-Fi*h=-F;* BE=-F1* AB * c0s30°=10+2 0,866 =-17,32 um

MB(Fz) =F,h=F,» BC=F, (JIB + HC) =20- (0,6 + 1) =32 H*M

Mpg(F3) = -F3* h=-F3 ¢« 1/2BD =-30¢ *1/2 0,6 = -9u°Mm

MB(F4) = F4° h= 0, (h = 0)

MB(F5) =Fs*h=0, (h = 0)



dopMa npeacTaBJIeHHs pe3yJbTara:
Odopmnennass paboTa NpenoCTaBisieTcs] MPENoJaBaTeNl0 Ha MPOBEPKY B TETpaau, WIH IO
CpeICTBaM HCIOIb30BaHUS 00pa3oBareapHoro moprana MI'TY.

Kpurtepun onenku:
OLICHKA «5» CTaBUTCSI, €CIIH:
— paboTa BBHIIOJHEHA ITOJTHOCTBIO;
— B TCOPETHUYECKUX BBIKJIAJKaX PELICHHs HET OLINOOK;
OLICHKA «4» CTaBUTCSI, €CIIH:
— paboTa BBINOIHEHA MTOJIHOCTHIO, HO 00OCHOBAHUS IIATOB PEIICHUS HEJOCTATOYHbI
— JIOMyIleHa ojHa ouIMOKa WK ABA-TPU HeloueTa MU PEeLICHUN
OLIEHKA «3» CTaBUTCSI, €CIIU:
— JomyIIeHbl 6oJiee OJHON OMMOKY WIIH JBYX-TPEX HEI0UETOB MPU PELICHUN
— HO oOyuaromuiics BiajseeT 00s3aTeIbHbIMA YMEHUSIMH I10 IPOBEPSEMOil TeMe.
OLICHKA «2) CTaBUTCS, €CIIH:
JOMYIICHBI CYIIECTBEHHBIC OMIMOKH, ITOKA3aBIINe, YTO OOYyUYaIOUIMCS HE BIIaJeeT 00sM3aTeIbHBIMU
3HAHUSMH T10 IaHHOM TeMe B MOJHOM 00BbeMe



Tema 1.4. Ilinockasi cucTeMa NPOM3BOJILHO PACIOJIOKeHHbIX cil. [IpocTpaHcTBeHHast
cucTeMa CHJI

IIpakTnyeckoe 3ansaTue Ned

Onpenenenue ONOPHBIX peaKIUi
Lesas: popMupoBaHUE YMEHHIA ONIPENIEIATh OMIOPHBIE PEAKIIUHU B OAJIKaX MM B PAMHBIX KOHCTPYKIHUSX,
HCIIOJIb3YS YCIIOBHSI PABHOBECHUS CUCTEMBI CXOASIIUXCS WU IIPOM3BOJIBHO PACIIOJIOKEHHBIX CHUIIL.

Bbinosinus padory, Bel Oyaere:

ymembs:

V2. onpenensaTe aHATUTHYECKUM U TrpapUuecKUM CIOCOOaMM YCHUIIUS, ONOpPHBIE peakiuu Oalok,
hepwm, pam;

MaTepnaﬂbnoe o0ecneyeHue: MMoCaJ04YHbIC MECTA 110 KOJIUYCCTBY 06yqa1011mxcs{; pa60qee MECTO
nperoaaBaTeiisd; KOHCIICKT J'IeKI_II/II‘/‘I, HHTCPHET-PECYPCHI, HHHefIKa, TPaHCIIOPTUP, KapaHdalll, JIACTUK.

3ananue:
Omnpenenure OMOPHBIE peaKIMK OAIOK ABYXOIOPHOH Oanka (puc. 7, a);
M=bkH™™
g=10 kH/m () |F=5kH
EEEEEEEE NN
N N\ 5
g5 25 |05 10

Pucynok 7a

IMopsinok BBINOJTHEHHS PA0OTHI:
1. O603HaubTe MAPHUPHO-HETIOABIKHYIO OTIOPY A, IAPHUPHO-TIOABIKHYIO B.
2. OcBoboauTeCh OT CBsI3€l, 3aMEHUB UX JeiicTBUe peakiusaMu cBsizei Y a; Ha. Y (puc. 7,0).

SkH*m
0=10 kH/™ F=5kH
AEELEEEN Y

AT TR

as 25 45 10

Fa
as 25 |45

Puc. 7a Puc 76

3. 3aMeHuUTE pacrpeaeIeHHYI0 Harpy3Ky ( COCPEIOTOYEHHOM CHITBI Q.

Q=q-1=10"3=30xn

4. BeImoaHUTE pacueTHYIO CXeMy, MOKa3aB Ha HEeW BCE CHUJIBI, IEHCTBYIOMNE Ha Oanky (puc. 70).

5. Beibepute dopmy 3amuMcu ypaBHEHHI paBHOBECHSI IIJIOCKOW CHCTEMBI IMPOHM3BOJIEHO
PaCMoI0KEHHBIX CHIL.

Jlnst iByXomnopHoit 6anku 2-1 ¢opma 3anucu ypaBHEHU paBHOBECHS.



2 Fx=0
D> M, (F)=0
2 M (F)=0
6. CocTaBbTe ypaBHEHHUS, PEIIUTE UX, OMPEIEIIsAs OMOPHbBIC PEAKIUH.
> F.=0; Ha=0
DM, (F)=0;Q 1+ M-Yg 2+ +F(1+2+1)=0
_Q-1+M+F-4 _30+5+60
° 3
> My (F)=0;Ya(1+2)-Q - 2+M+F-1=0
_Q-2-M-F-1_60-5-15
A= =
3
7. ITpoBepka: Z F,=0;
Ya-Q+Yg-F=1333-30-15+31,67=0
Ecmu 3TO paBEeHCTBO HE YAOBIETBOPSETCS, TO TPH OIPENEICHUH OIOPHBIX peakiuii Obuia
JIOTyIIIeHa OITNOKA.

Y =31,67 ku

Y = 13,33 xu

dopma npeacTaBiaeHus pe3yJabrara:
OdopmiieHHass paboTa TNPEIOCTABISETCS NPENOJaBaTeII0 Ha TPOBEPKY B TETPAaAW, WM IO
CpeICTBaM HCIOIb30BaHUs 00pa3oBarenabHoro nopraia MI'TY.

Kpurepun oneHku:
OLICHKA «5» CTaBHUTCS, €CIIH:
— paboTa BBINOIHEHA MTOJIHOCTHIO;
— B TEOPETMUYECKHUX BBIKJIQJKaX PELICHUs HET OLIMOOK;
OlleHKa «4» CTaBUTCS, €CIIU:
— paboTa BHINOIHEHA ITOJIHOCTHI0, HO 00OCHOBAHUS IIATOB PEIICHUS HEJOCTATOYHBI
— JIOMYyIleHa 0/1Ha OUIMOKa WM JABa-TPU HeJloueTa MpU pelieHnn
OlIeHKa «3» CTaBUTCS, €CIIU:
— J0OmyIIeHbl 6oJiee OHON OMMOKY WIIH JBYX-TPEX HEJI0UETOB MPU PELIICHUH
— HO oOyuaromuiics BiaaeeT 00s3aTeIbHbIMA YMEHUSIMH I10 IPOBEPSEMOIL TEME.

OIICHKAa «2» CTaBHUTCA, €CJIN:
AONYIICHBI CYHICCTBCHHBIC OH_II/I6KI/I, IMOKa3aBIIUEC, YTO o6yqafomp1171c5{ HC BJIaICCT 00s13aTeNIbHBIMU

3HaHHUAMU 110 ﬂaHHOﬁ TEME B IIOJTHOM 00BeMeE

IIpakTnuyeckoe 3ansiTue Ne5

Onpenenenue ONOPHBIX peaKIU
Lesas: popmMupoBaHuEe YMEHHUN ONPeNIeNATh OMOPHBIE pEeaKIuK B Oalkax WM B PAMHBIX KOHCTPYKIHUSX,
UCTOJIb3Ys YCIOBUS PABHOBECHUS CUCTEMBI CXOASIINXCS MIIM IIPOU3BOJIBHO PACTIONOKEHHBIX CHJL.

Boinosinus padorty, Bel Oynere:

ymembo:
V2. onpenensATe aHATUTHYECKUM U rpapUuecKUM CIocoO0aMH yCHIIUS, ONOpPHbIE peakiuu Oaiok,

tdepwm, pam;

MatepuajbHoe ofecrieyeHHe: 110CaJ0YHbIe MECTa 110 KOJIMYECTBY 00yJaroImuxcs; paboyee MecTo
MpenojaBaTesis; KOHCIEKT JIEKINHI, HHTEpPHET-PEeCypChl, TUHEIKa, TPAaHCIOPTHP, KapaHalll, JacTHK.



3aganmne: KOHCOJIbHAs OajKa.

banka ¢ 3amemiieHHONH OMOPOM HA3BIBAETCA KOHCOJBIO. 3allleMIISIONIas HEMOJBHXKHAsA OIopa
nunraer OajdKy BCeX TpeX CTEMeHed CBOOOJbI, COOTBETCTBEHHO B 3alIEMJICHUM MOSBISIFOTCS TPH
HeusBecTHhIE peakiuu: Y a; Ha; Ma (puc.8, a, 0).

Puc. 8

PacnpeﬂeneHHon Harpy3Ky HHTCHCUBHOCTBIO ( 3aMCHUTC Ha COCPECAOTOYCHHYIO CUITY Q:
Q=q-1=2-1=2xknu

J1iig Gasiku ¢ KEeCTKUM 3amieMieHueM Boioepute 1-yio hopMy 3amucy ypaBHEHH PaBHOBECHS:
2 Fx=0

SF, =0

> M, =0

D> F.=0: Ha=0

Y F,=0  Ya-F-Q=0; Ya=F+Q=8+2=10ku;

Ma(Fi) =0: -Mp+tm+P-05+Q(1+0,5=0
Ma=m+F-0,5+Q(1+0,5=10+8-05+2-1,5=17kn

Jlia mpoBepKu pelieHus: yA00HO COCTaBUTh YpaBHEHHE MOMEHTOB OTHOCHTEIBHO MPOH3BOJIBHO
BbIOpaHHOM Touku B.

D> My(F)=0:-Q-0,5+m-F 1,5+ Ya 2-Ma=0

Peakuuu BeIYMCICHBI IMMpaBUJIBHO.

®opma nmpeacTaBJieHus pe3yJbTara:

Odopmiiernass paboTa TPENOCTABISETCS MPENOAABATENI0 HA TMPOBEPKY B TETPaad, WIH TIO
CpeACTBaM HCIOJIb30BaHMsI 0Opa3oBarenbHoro nmoprana MI'TY.

Kpurtepun onenkmn:
OLICHKA «5» CTaBUTCS, €CIIH:
— paboTa BBINOJIHEHA MTOJHOCTHIO;
— B TEOPETMUYECKHUX BBIKJIQJKaX PELICHUs HET OLINOOK;
OlIeHKa «4» CTaBUTCS, €CIIU:
— paboTa BHINOJIHEHA ITOJIHOCTHI0, HO 00OCHOBAHUS IIarOB PEIICHUST HETOCTATOYHBI
— JIOTyIIeHa OjHa OuIrOKa WK ABAa-TPU HEoYeTa MPH PEIICHUN
OlIeHKA «3» CTaBUTCS, €CIIH:
— JIOMYILEHBI 6osee 0JJHON OMIMOKU WM IBYX-TPEX HEAO0UETOB IPH PEeIICHUH
— HO oOyuaromuiics BiaseeT 00s3aTeIbHbIMA YMEHUSIMH I10 IPOBEPSEMOIL TeMe.



OLIEHKA «2)» CTaBUTCS, €CIIH:
JOTYIIEHBI CYIIECTBEHHBIE OMIMOKH, TIOKa3aBIIKNe, YTO OOYJAIOIIUICS HE BJIaJIeeT 00s3aTeIbHBIMU
3HAHUSIMHU 10 JaHHOH TEME B IIOJIHOM 00BbEME



Tema 1.5 LleHnTp Tsi2K€CTH

IIpakTuyeckoe 3ansaTHe Ne6
OnpenesieHne HEHTPA THAKECTH COCTABHBIX reOMeTPpUUECKHX (puryp

Heab: hopMupoBaHre yMEHUI OMPEICIIATH TUIOMIAIN U IICHTPBI TSKECTH COCTABHBIX T€OMETPHUECKUX
¢buryp, paccuntaB KOOPAUHATHI [IEHTPA TSHKECTH.

Bbinosinus padory, Bel Oyaere:
ymembs:
V2. onpenensaTe aHATUTHYECKUM U TrpapUuecKUM CIOCOOaMM YCHUIIUS, ONOpPHBIE peakiuu Oalok,

dbepm, pam;

MaTepnaﬂbnoe o0ecneyeHue: MMoCaJ04YHbIC MECTA 110 KOJIUYCCTBY 06yqa1011mxcs{; pa60qee MECTO
nperoaaBaTeiisd; KOHCIICKT J'IeKHPIfI, HHTCPHET-PECYPCHI, HHHeﬁKa, TPaHCIIOPTUP, KapaHdalll, JIACTUK.

3aganme: omnpenenuTe KOOPAMHATHI IIEHTpPA TSHDKECTH CEYEHHUsS, COCTABICHHOIO M3 IMPOCTHIX
reOMEeTPHUECKUX (DUryp.

IMopsiok BbINOJIHEHUS PA0OTHI:

1. PazGeiiTe Gpurypy Ha mpocThie COCTaBHbIE YacTu ¢ neHTpamu Tsokect Cy; Co; Ca.

2. IlpoBeauTe KOOpPAMHATHBIE OCH, COBMECTHB OCh y C OChbI0O cUMMeETpUHU. [lOCKOJIBKY ceueHue
CUMMETPHUYHO OCH Y, cienoBareiabHo X = 0. Och X MpOBEIU MEPIEHIUKYISIPHO OCH Y TIO HUKHEN rpaHu
CCUCHHS.

by

50 |

e, NA
/KT s

g
g5 | 25 | es]
Puc. 9

3. 3anummute GOpMyITy ISl OTIPECIICHHUS] KOOPIUHATHI V!

Ay, + Ay, + A
ye= 4 V1 22 33 , oTciona
A+ A4, + 4,

Ai=A,= %bl-hlz %45 -15=337.5 cMm?
Al=hs- hg=75-25=1875 cm®

Yi=Yy2= E‘h;]_: -45=30c™Mm

3
ys3=5 hg=75=375cwm
4. IloncraBbTe HaliICHHbIE 3HaYeHUS B OPMYITY U OIPEACTUTE V!
_337,5-30+337,5-30+1875-37,5  10125+10125+ 703125 _
337,5+337,5+1875 - 2550

w|N

_ 905625
2550

=355 M



Urak, Touka C umeet koopauHatsl 0; 35,5.
5. Iokaxute Ha puc.9 nonoxeHue 1neHTpa Tsxect C.

®opma npeacTaBiaeHusl pe3yJabTara:

OdopmiieHHass paboTa NPEAOCTABISETCS NPENONABATENI0 HA MPOBEPKY B TETPAaAH, HIU

CpelcTBaM MCIoJIb30BaHUs oOpaszoBarenbHoro noprana MI'TY.
Kpurtepun onenku:
«OILIEHKa «5» CTaBUTCS, €CIIU:
— paboTa BHIIOJHEHA ITOJTHOCTBIO;
— B TCOPETHUYECKUX BBIKJIAJKAaX PELICHHs HET OIIUOOK;
OLICHKA «4» CTaBUTCSI, €CIIH:
— paboTa BHINIOJHEHA IMOJTHOCTHIO, HO 000CHOBAHHUS IIATOB PEIICHHS HEJJOCTATOYHBI
— JONyIeHa OJHa OMKOKa WU IBa-TPH HEJ0UYeTa MPU PEIICHUH
OIIEHKA «3» CTaBUTCS, €CIIU:
— JOmyIIEeHbI 6oJiee OJHON OMMOKY WIIH ABYX-TPEX HEIOUETOB MPHU PEUICHUH
— HO oOy4aromuiics BiaeeT 00s3aTeIbHbIMA YMEHHUSIMH 110 TIPOBEPSIEMOI TEME.
OLICHKA «2) CTaBUTCS, €CIIH:

1o

AONYIICHBI CYIICCTBCHHBIC OHH/I6KI/I, IIOKa3aBIIMEC, YTO o6yqa}01u1/11?lc;1 HC BJIaJCCT 00s13aTeIbHBIMU

3HAHUSIMHU M0 JAHHON TeMe B MMOJIHOM o0BeMe



IIpakTnueckoe 3ansaTue Ne/

Omnpenenenne HeHTPa TAKECTH COCTABHBIX MPOKATHBIX NPoduJiei
Leas: popMupoBaHUE YMEHHIA ONIPEIEIATH NOJI0KEHUE IIEHTPA TSHKECTH COCTABHBIX MPOKATHBIX

npoduineit, paccunTaB €ro KOOPAUHATHI. ¥ METh MOJIb30BaTHCS CIPABOYHOM JIUTEPATYPOIl.

Bbinosinus padory, Bel Oyaere:
ymembs:
V2. onpenensTe aHATUTUYECKUM U rpa@UuecKUM CIOocoO0aMM YCHIIMSA, ONOpPHBIE peakiuu O0ajok,

dbepm, pam;

MatepuajbHoe ofecrieyeHHe: 1MoCcaJ0YHbIe MECTa 10 KOJIMYECTBY 00yJaromuxcs; paboyee MecTo
MpenojaBaTesis; KOHCIEKT JIEKINI, HHTEPHET-PEeCypChl, TUHEIKa, TPAHCTIOPTHP, KapaH alll, JacTUK.

33}IaHHe: OIIPCACIIUTC KOOPANHATHI HCHTPA TAKCCTU CCUHCHUSA, COCTABJICHHOT'O U3 ITPOKATHBIX HpO(I)PIHCﬁ
(puc. 10).

Yt oo
wor 70« § = C_Yy _my;f’y—
 [Cx. /
Ic /4 I
=2 x
Ce /
o104 /
. 7R _ (2T
Los Lo s
39 300
Puc. 10

HOpﬂIlOK BbIIIOJTHCHU A paﬁoTLI:

1. Pa36eiiTe ceueHne Ha coCTaBHbIE MPO(UIN MTPOKaTa:

1) yronok HepaBHOOOKHH — 110 x 70 x §;

2) yrosiok HepaBHOOOKHI — 110 x 70 x 8§;

3) mBemep Ne22.

[Tonosxenue 1eHTpa TSHKECTH MPUMUTE 110 COPTAMEHTY:

Cy; Cz; Ca.

2. TlonoxkeHre KOOPAMHATHBIX OCEH MPUMHTE CIEAYIOIIMM 00pa3oM: OCh X COBMECTHUTE C OCHIO
CUMMETPHUU CEUeHUs, ClIeJI0BaTeIbHO KoopauHata y, = 0.

Och y mpoBeAnTe NEPHEHANKYISIPHO OCH X 4Yepe3 LIEHTPHI TSKECTH HEepaBHOOOKUX yrojkoB Ci u
Co.

3. BemummuTe U3 cOOTBETCTBYIOMMX Tabmull «lIpunoxxkeHus»uioman npopuiaeii u, UCIOIb3Ys
pa3Mepbl, HalIuTe aOCIUCCHI UX IIEHTPOB TSXKECTH.

Vromok 110x 70 x 8: B=11cm; b=7 cm; d = 0,8 cMm; A=139 cm?

xo= 1,64 cMm; yo= 3,61 cm.

[Bemnep No22: h=22 cm; b=8,2 em; z=2,21 cm; d = 0,54 cwm;

t=0,95 cm; A =26,7 oM?.

x1=X2= 0, T.K. OCbh y npoBeicHa Yepe3 HeHTpsI TskecTH C1u Co.

X3 = 30 - X01— Zog =30- 1,64 — 2,21 = 26,15 CM.

4. Onpenenute KOOPAUHATY LIEHTPA TAKECTH X:

_ Ax; + A, x, + A3x, _139-0+13,9-0+26,7-26,15 _ 698,205 —
A +A4,+ 4, 2-139+26,7 54,5

C

=12,8 cm.
5. Touka C mmeer xoopauHatel: 12,8; 0. Hanecure HailieHHBIM LEHTP TSKECTH HA PUCYHOK
ceuenus (puc. 19).



dopma npeacTaBJieHus pe3yabTarTa:
OdopmiieHHas paboTa NPEAOCTABISAETCS NPENOoJaBaTell0 Ha TPOBEPKY B TETPAaAd, WU IO
CpelcTBaM MCIOJIb30BaHUs oOpaszoBarenbHoro noprana MI'TY.
Kpurtepun onenku:
«OILIEHKa «5» CTaBUTCS, €CIIU:
— paboTa BBHIIOJHEHA ITOJTHOCTBIO;
— B TCOPETHUYECKUX BBIKJIAJKAaX PELICHHs HET OLIUOOK;
OLICHKA «4» CTaBUTCSI, €CIIH:
— paboTa BHINIOJHEHA IMOJTHOCTHIO, HO 000CHOBAHHUS MIATOB PEIICHHS HEJJOCTATOYHBI
— JONyIeHa OJHa OrOKa UK IBa-TPH HEJ0UYeTa MPU PEIICHUH
OIIEHKA «3» CTaBUTCS, €CIIU:
— JOmyIIeHbl 6oJiee OAHON OMIMOKY WIIH ABYX-TPEX HEIOUETOB IPU PEUICHUH
— HO oOyuaromuiics BiajseeT 00sA3aTeIbHbIMA YMEHUSIMH 110 IIPOBEPSIEMOI TEME.
OLICHKA «2) CTaBUTCS, €CIIH:
JIOTYIIIEHBI CYIIECTBEHHBIC OIMMUOKH, MMOKA3aBIINE, YTO O0YUYAIONIUICS HE BIaJICET 00s3aTSIIbHBIMU
3HAHUSMH T10 IaHHOM TeMe B MOJHOM 00BbeMe



Pa3znen 2. COIPOTUBJIEHUE MATEPUAJIOB
Tema 2.1. OcHOBHBIE 10J102KeHUs1 conpoMaTa. PacTsskeHue u c:katue.

IIpakTuyeckoe 3ansitue Ne8

Pemenue 3a1a4y Ha NOCTPOEHME MIOP MPOAOJBHBIX CHJI, HOPMAJIbHBIX HATIPSAKEHUH,
nepeMenieHni ceueHui oOpyca.

Lesas: popMupoBaHrEe YMEHHI MOCTPOSHHS S0P BHYTPEHHUX YCUIIMH U IOAOOPY CEUEHUS U3 YCIOBHS
IIPOYHOCTH IPU PACTSIKEHUU (CHKATHH).

Bbinosinus padory, Bel Oynere:
ymembs:
V2. onpenensaTs aHATUTHYECKUM U TpapUUecKHM CIOCOOaMH YCHIIUS, OMOpPHBIE peakiuu Oalok,

dbepm, pam;

MaTepnaﬂbnoe o0ecneyeHue: MMoCaJ04YHbIC MECTA 11O KOJIUYCCTBY 06yqa1011mxcs{; pa60qee MECTO
nperoaaBaTeiisd; KOHCIICKT HeKI_II/Iﬁ, HHTCPHET-PECYPCHI, HHHefIKa, TPaHCIIOPTUP, KapaHdalll, JIACTUK.

3agaHue: TOCTPOWTE MIOPHI MPOIOIBHBIX CHil N M HOPMAaJbHBIX HAMPSIKEHUH G IPU PACTSHKEHUU
(cxarum).

VYcnoBue 3a1a4n: 10 OCH CTYIEHYATOTO CTepskHs (puc. 35, a) npuiosxensl cuibl F1 u F2, 3Hauenus
KOTOPLIX, a TAKKC IJI0MAAN IMOIICPCYHBIX CEUCHUI N AJIMHBI YH4aCTKOB YKa3aHbl HA pUCYHKE. HOCTpOI/ITB
SMIOPHI MPOJOIBHBIX CHJI 1 HOPMAJIbHBIX HAMPSKEHUI U ONPEIEIUTh MOTHOE YIJTMHEHHE CTEPKHS.
Monynb IpoJoIBHOM yIpyrocTu Matepuana crepxHs E=2*10 Kr/em?.

IMopsiiok BbINOJIHEHUS PA0OTHI:
BEPXHUI KOHEI] CTeP>KHSI )KECTKO 3aemnaH (puc.35). HwkHuii koHer cBoO6oeH. /s onpenenenus

BHYTPEHHUX YCWINH pa30elTe CTepKEeHb Ha y4acTKU, HAUWHasi CO CBOOOJHOro KoHIA. I'pannuniamMu
YYACTKOB SIBJIIFOTCS] TOUKH, B KOTOPBIX ITPUJIOKEHBI BHEIIIHUE CHIIBI WJIM B KOTOPBIX U3MEHSIOTCS
pa3Mepbl ONEPEUHOro ceueHus cTepxHs. Paccmorpure 6pyc no BeicoTe. [lepBriii yuacTok AB oT Touku
MpHIOKEeHUs cuiibl F1 10 Touku B, B koTopoil MeHsercs ceuenue. Bropoii yuactok BC ot Touku B 1o
TOYKH, B KOTOpOH npuiioxkeHa cuia Fz 1o 3anenku. I1onb3ysace METOIOM cedeHus1, ONpeenuTe
BHYTPEHHHUE MPOJIOJIbHBIE CUJIBI B CEUEHUAX cTepKHS. [10CKOIbKY HI)KHUIN KOHEI[ He 3aKperieH, y1o0Hee
HaYMHATb UMEHHO C HETO, HE ONPECIIsAs PEaKUU 381K CTEPIKHS.

[IpoBenuTe cedeHus B 1000M MeCTe KaXJI0ro ydyacTka. OCTaBIIyIOCS YacTh ypaBHOBEIIMBANWTE
BHyTpeHHel npoonasHoi cuioit N. IlpononpHas cuina paBHa anredpandeckoil CcyMMe BHEIIHUX CHII,
IIPUJIOKEHHBIX B CEYEHHUU.
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Puc. 11

HpO,[[OJIBHaﬂ cujia CHUTacCTCA HOJ'IO)KPITGJIBHO?I, €CJIM BHCHIHUEC CUJIbI HAIIPABJICHBI OT CTCPIKHA, T. €.

BBI3BIBAIOT €TI0 PACTSXKCHUC.

Ceuenne | — I: Ny = F1= 150 H = 1500 k2 (puc. 11, 6)

o, = N, 1500 _ 83,33 ke/cn® (pacTskeHue)

A 18
Ceuenne Il - II: N, =F, =150 # =1500«x=  (puc. 11, B)
o, =N 100 _ o5, /ey (pacTsienie)

A,
Ceuenne 1l - 1II: N, =F, —F, =150—200 = 50 / =500 e
(puc. 11, 1)

oy =N - 3041 67,0/cn? (caTH).
A 12

[To naiinennpiM 3HaueHUsIM N 1 o moctpoiite ux 3miopsl. J{J1s 3TOro NpoBeaUTe OCh MIOPHI,
[IapaJuIeNIbHO OCH CTEPKHs. BIIpaBo M BIEBO OT OCH 3MIOPHI OTKIIAABIBANTE COOTBETCTBEHHO
MOJIOKUTEbHBIE U oTpHLaTenbHble 3HaueHust N u o. Ha smiope 00s13aTenbHO cTaBbTe 3HAKH,
MOANMUCHIBANTE 3HAYECHUS OTJIOXKEHHBIX OPJAMHAT, BBIIOJIHSIOT IITPUXOBKY IEPIIEHIUKYIISAPHO OCHU DIIOPBI

(cm. puc. 35 g, e).

Omnpenenurte MOJHOE YAJUHEHUE CTEPIKHS:



N, n N,l, n N3|3'
E-A E-A E-A

Al = Al + AL + Al =

HOI[CTaBI/IB YU CJIOBBIC 3HAUCHU A, ITOJTYIUTC!:

Al

1 (1500 -100 N 1500-40 1500-60
2

- j ~5400.2-10 cu
2.10° 18 12

dopma npeacTaBJieHus pe3yabTarTa:
OdopmiieHHas paboTa NPEAOCTABISAETCS NPENOoJaBaTell0 Ha TPOBEPKY B TETPAaAd, WU IO
CpelcTBaM MCIoJIb30BaHUs oOpaszoBarenbHoro noprana MI'TY.
Kpurtepun onenku:
«OILIEHKa «5» CTaBUTCS, €CIIU:
— paboTa BHIIOJHEHA TOJTHOCTBIO;
— B TEOPETHYECKHUX BBIKJIAIKAX PEHICHUS HET OINOOK;
OIICHKA «4» CTAaBUTCS, €CIIH:
— paloTa BHINOJIHEHA MOJTHOCTHIO, HO 000CHOBAHHUS IIArOB PEHICHHS] HEJOCTATOUYHbI
— JOmyIleHa oJHa omrOKa WU IBa-TPH HeJ0UYeTa MPU PelIeHUH
OLICHKA «3» CTaBUTCS, €CIIH:
— JIONYIIEHBI 0oJiee OHON OMMOKY WIIH ABYX-TPEX HEJIOUETOB IPH PEIICHUH
— HO oOy4aromuiics BiaieeT 00s3aTeIbHbIMA YMEHUSIMH I10 IPOBEPSEMOil TeMe.
OLICHKA «2) CTaBUTCS, €CIIH:
JIOTYIIIEHBI CYIIECTBEHHBIC OIMMOKH, MMOKA3aBIINE, YTO O0YUYAIONIUICS HE BIAJICET 00s13aTSIIbHBIMU
3HAHUSAMH IO JAHHOM TeME B MOJIHOM 00beMe

JlaGopaTopHoe 3ausitue Nel

HcnbiTanne 00pa3snoB MaTepraioB HA PACTKeHH e
esb: momyyeHre auarpamMMbl PacTSHKEHUS CTAIBHOTO o0Opaslia JUIsl BBIYMCICHHUS MEXaHMYECKHX
XapaKTepUCTHK MaTepHuaa.
Beimosnus patdory, Bel Oyaere:
ymemp:
V1. BEINOJHATB pacdyeThl Ha IPOYHOCTD, )KECTKOCTh M YCTOWYMBOCTD JIEMEHTOB COOPY>KEHUI;

MarepuanbHoe ob0ecneuenme: MampHa ~ y4yeOHass  ucneltatenbHas — MU-40Y ¢
koMmmbroTepoM;nipudop Il — 6A nns uchbITaHUS TPY)KHUH; IITaHTCHIMPKYJIH, KOHCIEKT JIEKIIH,
JIMHEHKa, KapaHJalll, JJACTUK

3amanme:
1. M3yunTh quarpaMMbl pacTsHDKEHUS U CKATHS TUTACTUYHBIX U XPYIKUX MaTepHaIOB;
2.IIpoBeputh 00pa3el] Ha pacTsHKEHUE /10 pa3pyIIeHUs, TOCTPOUTh AUArpaMMy PACTSKSHHSI CTaIH.
3.0npenenuTh OCHOBHBIE MEXaHWYECKHE XapaKTEePUCTHKU U MaTepuan oopasmna mo 'OCT P MDBK
1047-98 (2003r).
Iopsiaok BbINOIHEHUs PA0OTHI.
N3yunTh mpaBuia TEXHUKH O€30MaCHOCTH NP MTPOBEICHUH PaOOTHI.
2. YCTaHOBKY M CHATHE 00pa3lia MPOU3BOAUTH MIPH BBHIKITIOYEHHOM BXOTHOM PYOHIIBHUKE U
IycKarere.
[Ipu npoBeneHNM UCTIBITAHUM HE CTOSITh BO3JIE pblUara ¢ Tpy30M.
[TpoBepuTH 3aTHKKY TaCK Y MPUCTIOCOOICHHUS.
Brerueptuth 00paserr 10 pa3pyuieHus 1 ONPEIeIUTh €ro pa3Mephl:

=

ok w



— — — 2
dp= MM, Ly,= MM, A;= MM

6. YcrtaHoBUTH 0Opa3el] B MalllMHY M Harpy3UTh €ro 10 pa3pylIeHUs, BKIIOUYUB MALIUHY.
7. BpluepTuTh quarpamMmy pacTsKEHUS CTAJIU U OIPEIEIUTh Harpy3KU B OCHOBHBIX TOUYKAX:

F,= H F,= H  F,,= H F.= H

8. Berueptuts 00pazelr mociie pa3pyuicHUs U ONMPEACTIUTh €r0 Pa3MephI:
_ _ _ 2 _

d,= MM, L,= wmm, A, = MM, AL= MM
9. OmpenenuTh HAIPSHKEHHUS B OCHOBHBIX TOYKAX:

6V FY/A%= H/mm>
6,=F./A,= H/ mm’
6y =Fouw/Ay= H/ Mm?
6,=F,/Ay,= H/ mm?
10. OnpenenuTh OTHOCHTEIBHOE CY)KEHHE U OTHOCUTEIILHOE PACTSKECHHE:
w=(A)-A,)100%/ A= %
e=AL-100%/ L ,= %
11. To tabaune 'OCT P MOK 1047-98 (2003r) onpeaenuTs MapKy CTallu, BRBIOpaHHOH aJisi oOpasia.

dopma npeacTaBiaeHus pe3yJabrara:

OdopmiieHHass paboTa TNPETOCTABISAETCS NPENOJABaTeII0 Ha TPOBEPKY B TETPAAW, WU IO
CpelIcTBaM MCIOJIb30BaHUs oOpaszoBarenbHoro nopraia MI'TY.

Kputepun onenkmn:

«OT1an4HO» - paboTa oopmIileHa B COOTBETCTBUU C 3aJJaHUEM, BEPHO OIpe/eieHa Mapka obpasia,
OTCYTCTBYIOT OIIMOKHU B pacyeTax, c/ieJaHbl BEIBOJIbI 110 paboTe.

«Xopouio» - pabota opopmieHa B COOTBETCTBHH C 3aJJaHHEM, BEPHO OIpejeNieHa Mapka o0pasiia,
CZIeJIaHbl BBIBOJIBI IO pabOTeE, TOMYIIEHO HECKOIBKO HETOYHOCTEH, OTCYTCTBYIOT IpyObIe OIIMOKH.

«Y IOBJIETBOPUTENIBHO» - paboTa odopmMieHa B COOTBETCTBHM C 3aJaHHEM, BEPHO OIIpeJiesieHa
Mapka o0pasiia, eCTh OLIMOKHU B pacyeTax, He CJeJIaHbl BBIBOJBI 10 padoTe.

«HeynosnerBopurenbHo» - paboTa He o(opMiIeHa B COOTBETCTBHM C 3aJaHUEM, HE BEPHO
ornpezeneHa Mapka o0pasiia, ecTb OIIMOKH B pacueTax, He ClieJaHbl BBIBOJBI 10 paboTe.

JlaGopaTopHoe 3aHsTHE No2
HcnbiTanue 00pa3inoB MaTepuaJioB Ha CoKaTHe

He.]'lb: HOJ'IyquI/Ie JuarpaMMbl CXKaTHA AJId pa3HbIX MAaTCpUaIOB IJI BBIYMCICHUA MEXAaHUYCCKUX
XapPaKTCPUCTHK MATCPHUAIIOB.

Brinoinus padorty, Bel Oynere:

ymembs:
V1. BBINOJHATH pacueThl Ha MPOYHOCTb, )KECTKOCTh U YCTOMYMUBOCTD AJIEMEHTOB COOPYKEHUH;

MarepuanbHoe olecneueHnme: MamuHa ~ y4yeOHas — ucnblTarenbHas ~— MU-40Y ¢
koMmmbroTepoM;ipubop Il — 6A nns uchbITaHUS TPY)KHUH, IITaHTCHIUPKYJIH, KOHCIEKT JIEKIIH,
JMHENKa, KapaHJalll, JJACTUK

3aganue:

1.M3yunth quarpaMMmsbl pacTsHKEHUS M CKATUS TUIACTUYHBIX U XPYIKUX MaTepHAaJIOB;

2.IIpoBepuTh 00Opa3el Ha cxKaTHE IO pa3pyLIeHHs], IOCTPOUTh JUarpaMmy CxKaTHsL.

Ilopsinok BbINOJHEHHS PadOThI:



s oOpasia, UCIBITHIBAEMOTO Ha C)KaTHWe BIOJIb BOJOKOH M Il 00pasiia, MCIBITHIBAEMOTO Ha
c)KaTue MOoTMepeK BOJIOKOH, BHITOJIHUTE!

1. 3ameputhb pazMepsl 00pasioB a, b, h 1o ucneiranus ¢ Tounocteio 10 0,1 mm. [Ipu cxxaTuu BIOIH
BOJIOKOH, BOJIOKHA HampaBlieHbl BJAOJb pa3Mepa h, a mpu cxaTuM MONEpeK BOJIOKOH, BOJOKHA
NEepIIEeHANKYIISIPHBI HAallpaBJIeHHUIO pa3mepa h.

2. BcraButh oOpaselr MeXy 3aXxBaTaMHM MAalllMHBI M MPOU3BECTH HCIBITaHUE 00pa3lia Ha CHKaTue.
[TocrenenHo yBenu4MBas HArpy3Ky, JOBECTH oOpasen 10 pa3pylIeHHs WIM 0 TOSBICHHUS TPEIIWH,
oOpaszery M3 IUIACTUYECKOTr0 MaTepualia A0 3aMETHOro CcIuliomuBaHusa. He npomyckarh mnpu 3ToM
Neperpy3Kd MalliuH. 3amucaTth BEIUYMHY paspyluaroniel Harpy3kd Fg ¢ TOYHOCTBIO 0 BEIMYUHBI
MUHUMAJIBHOTO JAEJIEHUS Kbl CUIIOU3MEPUTEIS.

3. Iloctpouts quarpammy CkaTus

4. OnpenenuTb CONPOTUBICHUE Pa3PYLICHHUIO.

dopma npeacTaBJieHus pe3yabTaTa:

Odopmnennas paboTa NHpeqOCTaBIseTCs MPENOJaBaTeNl0 Ha MPOBEPKY B TETpaau, WIH IO
CpeICTBaM HCIOIb30BaHU 00pa3oBareapHOro nmoprana MI'TY.

Kpurepun oneHku:

«OTnuyHO» - paboTa opopmIieHa B COOTBETCTBUU C 33/IaHUEM, BEPHO OIpeJiesieHa Mapka o0pasiia,
OTCYTCTBYIOT OIIMOKHU B pacyeTax, cieJaHbl BEIBOJIBI 110 paboTe.

«Xopomoy» - paboTa opopmiieHa B COOTBETCTBUH C 33/IaHUEM, BEPHO OTpe/ieiieHa Mapka o0pasia,
c/IeTIaHbl BBIBOJIBI 110 paboTe, JOMYIIEHO HECKOIBKO HETOUHOCTEH, OTCYTCTBYIOT IpyObIe OIIMOKH.

«Y IOBIETBOPUTENLHO» - paboTa odopmieHa B COOTBETCTBHHM C 3aJaHWEM, BEPHO OIpeesieHa
Mapka o0pasiia, eCTh OLIMOKHU B pacyeTax, He CelIaHbl BHIBOJBI IO padoTe.

«HeynosnerBopurenpHo» - paboTa He o(opMIeHa B COOTBETCTBHH C 33aJaHHEM, HE BEPHO
ornpezeneHa Mapka obpasiia, ecTb OIIMOKH B pacueTax, He ClIeJaHbl BRIBOJBI IO padoTe.

Tema 2.2. U3ru6

IIpakTnuyeckoe 3ansitue Ne9
Pemienue 3a1a4 Ha MOCTPOEHUE SIIOP MOMEPEUHBIX CHUJI U U3rHOAIOIINX MOMEHTOB

Heab: popmupoBaHre yMeHUI MOCTPOEHUS 3MIOP BHYTPEHHUX CUIIOBBIX (DAaKTOPOB B IBYXOMOPHBIX U B
KOHCOJIBHBIX OaJikax, onpeaesenns 3HaueHus M, C SMOPbl MOMEHTOB.

Beimosnus patdory, Bel Oyaere:
ymemp:
V2. onpenensTh aHATUTHYECKUM U TpaUYecKUM CIIOCOOaMM YCHIIMS, ONOPHBIE peakuuu Oalok,

dbepm, pam;

MaTepI/laJleOC o0ecneyeHue: MOoCaJl0YHBIC MECTA 1O KOJIUYCCTBY 06y11a101111/1xcx; pa6oqee MECTO
npenoaaBaTeiisd; KOHCIICKT J'IeKI.IPIfI, HHTCPHET-PECYPCHI, J'IPIHefIKa, TPAHCIIOPTHUP, KapaHJdalll, JIACTHK.

3aganue: [TocTpoiiTe SMIOPHI MOMEPEUHBIX CHJT U U3THOAIOIINX MOMEHTOB MIPH MONEPEYHOM U3THUOE IS
Oasiok, n300pakeHHBIX Ha puc. 12 (a), 13 (a).
CxemblI 6alloK B3STHI U3 IpUMEpa K 3a7ade S.

1. OnopHBIe peakiuu:
V, =1333xH; V, = 3167 ku
Q1=5xku; Qy=25kH.




0) JIs1 KOHCOJIBHOM

Ilopsinok BbINOJHEHHS padOThI:

1. 2. OrmerbTe Ha Oajke XapakTepHble TOUKU. MMy OyyT TOUKHM, B KOTOPBIX MPUIIOKEHBI
COCPEOTOYEHHBIE CHUIIBI, APl CWJI, U TaM, TJ1€ HAYMHAETCS U 3aKaHYMBACTCS paclpeIeIeHHas
Harpyska. [y naHHO#M 6aJKu OTMEYEHO 5 TOUeK.

2. 3. B kax0il Touke IpOBEINTE CEUCHUE CIIEBa U CIIpaBa M omnpeaenuTe 3nauenue Q u M.

Q=0

Q2=-Q1=-5kn

Qf =—Q, +V, =-5+1333=833kn

Q! =—Q+V, —Q, =-5+1333—31,67 = 16,67 ku

, =——16,67 ka
Q, =-16,67 kn

, =—Q+V,—-Q, +V, =15ku
Q; =F =15kn
M1 =0

M;=—Q1-025=-125kxu-M
M3=-Q1-3+V,-25-Q,-1,25=-11,7ku-™M
M} =-Q,-35+V, -3-Q, -175=—20kH M

M) =—Q,-35+V,-3—Q, -1,75+m = —15KH-M

My =0.

Omnpenenure 3HaueHne M B Touke O, re smropa Q mepecekaet och MIOPEL. B 3T0i Touke Ha dmope
M Gyner 3KCTpeMyM.

PaccmotpuTe neByro yacth 0anku 10 Touku O.

J
x; =, rae
— paccTosHue oT onopsl A 10 Touku O, e smropa Q mepecekaer och SMIOPH;

o, — 3HAYCHHUE MOIEePEYHON CHIIBI OTHOCUTENBHO Touky O, ciieBa oT Hee (0epeTcst ¢ SIropsl «Q»);
( — UIHTEHCHUBHOCTb PacHpe/eIEHHON Harpy3KH.

; 833
v = 833 sy
q 10
CocraBbTe YpaBHEHHUEC MOMEHTOB OTHOCHUTECIIBHO TOYKHN O neBoii yactu OaIKu:
2
M; =-Q,(0,25+0,83)+V, -0,83— 9-083° _ 5 -1,08+133-0,83 -
_10-069 .2’69 =2,2KH-M

ITpoBepsTe pemenne, MpoaenaB Te ke AeicTBus crpaBa oT Touku O, rae smopa «Q» mepecekaeT och
MIOPBI, B 9TOM CITydae, JJIsl OMPECIICHHsI PACCTOSIHUS X, OT TOYKU 3 10 TOUukd O BO3bMUTE 3HAYCHUE

n

o € amopsl «Q», 1. e. Qy= 16,67 KH.

10~ fopegy metormm a ~ - M nocrpoiite smopy «Q» u «M» (puc. 43 6, B).
3. : 2ee/ pI/IC 12, a):
"'i 2 e | 1) 0COOCHHOCTB TIOCTPOCHUS AMMEOPHI «Q» 1 «M» ISt
. - KOHCOJIBHOM OaJIKM 3aKITFOYaeTCsl B TOM, YTO OTIOPHBIC
* TTTTT® peakiuu B OajaKe He ONMPEIEIIIOTCS, a XapaKTePHbIe TOYKH
%) | 12 2 MIPOCTABJISIOTCS CO CBOOOAHOTO KOHIIA Oanku. ITo
e [l @ MO3BOJISIET, UCTIONB3Ysl METOJ] CEUCHHSI, OTCEKATh JICBYIO




4yacTh OaJIKH, BKJIIOYas ONOpY A. MOCIEIYIOIIMHA X0
peLeHMs ¥ TOPSI0K OCTPOEHUS MOPhl «Q» 1 «M»
aHAJIOTUYEH MPEAbIAYIIEMY IOCTPOEHUIO.

2) 3nauenus Q u M HalauTe, NIBUTasCh CIpaBa HAJIEBO
oT ToukH 1 10 Touku 4. He 3a0yapTe 0 TOM, 4TO MpaBHia
3HAKOB /1711 MOMEHTOB MEHSETCS Ha POTUBOIOJIOKHBIE
3HAKH, T. €.

ii. Puc. 13

Q =0 (puc. 13,0) m, -0

Q) =Q, =2 KH M,=-Q-05=-1KH'M

Q;:Q1:2 KH M/ =-Q-1=-2 KH'M

Q; =Q,=2KH'M M/ =-Q-1-M =-12 KH'M
Q;=Q,+F=10kH M, =-Q:15-M-F-05=-17 KH'M
Q, =10 KH

© o N oA

®opma npeacTaBieHus pe3yJabTara:
Odopmnennass paboTa NpenOCTaBISETCS MPENOJaBaTeNl0 Ha MPOBEPKY B TETPaaH, WIH IO
CpelcTBaM MCIoJIb30BaHus oOpa3zoBarenbHoro noprana MI'TY.
Kpurepun oneHku:
«OIICHKA «5» CTaBUTCS, €CITH:
— paboTa BHINOJIHEHA MOJTHOCTHIO;
— B TCOPETHUYECKUX BBIKJIAKaX PELICHHs HET OIIUOOK;
OLICHKA «4» CTaBHUTCS, €CIIH:
— paboTa BHINOJIHEHA ITOJIHOCTHI0, HO 00OCHOBAHUS IIATOB PEIICHUS HEJOCTATOYHBI
— JOmyIleHa oOJHa omrOKa UK IBa-TPH HEJ0UYeTa MPU PelIeHUH
OIICHKA «3» CTaBUTCSI, €CIIH:
— JOmyIIEeHbl 6oJiee OHON OMMOKY WIIH JBYX-TPEX HEIOUETOB MPU PELICHUH
— HO oOyuaromuiics BiaseeT 00s3aTeIbHbIMA YMEHUSIMH I10 IPOBEPSEMOI TEME.
OLICHKA «2) CTaBHUTCS, €CIIH:
JIOMYLIEHbI CYIECTBEHHbIE OMIMOKH, MTOKa3aBIINe, YTO 00yUaloMiics He BiaJeeT 00sS3aTeIbHBIMU
3HAHUAMU 110 ﬂaHHOﬁ TEME B MOJIHOM 00BEME

Pa3nen 3. CTATUKA COOPY/KEHUH
Tema 3.3 MHoOronpoJieTHble CTATHYECKH ONpeAeJauMble 0aJIKu

IIpakTnuyeckoe 3ansitue Nel0

Pacyer MHOrOnpoJieTHOI IIAPDHUPHOH 0aJIKHN
Iesab: HayuyuTbCA CTPOUTH CXEMBI B3aUMOIECHCTBHS, MIOphl Q 1 M B MHOTOIIapHUPHOH OankH,

HCIIOJIB3YA OIPCACIICHUA U IIpaBUJia TCMbI 3.2

Boinosinus padorty, Bel Oynere:

ymemp:

V2. onpenensaTs aHATUTHYCCKHM W TpapUUeCKHM CIIOCOOAMH YCHIIUS, ONOPHBIC PEaKIuu OalokK,
hepm, pam;

MaTtepuajbHoe ofecriedeHne: moca0uHbIe MECTa 10 KOJIMYECTBY 00yJaroIuXcs; pabodyee MecTo
MpernoaBaTeis; KOHCIEKT JISKIIHA, MHTEPHET-PECypChl, TUHEHKa, TPAHCTIOPTHP, KapaH alll, TacTHK.



3ananmue: [MocTpouts smiopsl Q 1 M U1 MHOTOIIAPHUPHON Oaliku (7151 peleHne JaHHOW 3a1auu
HEOOXOIMMO M3y4uTh TeMbI 3.1, 3.2

HlapHupHble 0aIKu MPENCTaBIAIOT COO0H LENOYKy M3 OJHOMPOJICTHBIX KOHCOJIBHBIX U MPOCTBIX
0aJIOK, COEMHEHHBIX MEXAy CO0O0H IapHUpaMH M OOpa3yIOUIMX B LEJIOM CTaTHYECKH OIPEACIIEMYIO
CHCTEMY.

q
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Iopsinok BbINOJIHEHHSI PAa0OTHI:

1. IIpon3BecTy KHHEMATUYECKUI aHAJIU3 CUCTEMBI.

2. [TocTpOUTh MOATAXKHYIO CXEMY.

3. OnpenenuTh peaklyuu B CBA35IX MHOTOIIPOJIETHON CTaTUYECKHU OIPEISIMMON OaJIKH.

4. TloctpouTh HSHIOPHl BHYTPEHHUX CHJIOBBIX (DAaKTOPOB M M3TUOAIONIMX MOMEHTOB JJIs
MHOTOIPOJIETHOM OanKu.

®opma npeacraBjieHus pe3yJjbTara:
Odopmnennas paboTa NpeqOCTaBIseTCS MPENOJaBaTeN0 Ha MPOBEPKY B TETPaAH, WIH IO
CpelcTBaM MCIoJIb30BaHus oOpaszoBarenbHoro noprana MI'TY.
Kpurepun oneHku:
«OLIEHKa «5» CTaBUTCS, €CIIU:
— paboTa BHINOJIHEHA MOJTHOCTHIO;
— B TEOPETHUYECKUX BBIKJIAJIKAX PEHICHUS HET OIIUOOK;
OLICHKA «4» CTaBUTCS, €CIIH:
— paboTa BBIOIHEHA ITOJIHOCTHI0, HO 00OCHOBAHUS IIATOB PEIICHUS HEJOCTATOYHBI
— JOIyllIeHa 0JHa ouI1OKa WU IBa-TPU HEJ0UYeTa IIPU pPEeLICHUH
OLICHKA «3» CTaBUTCSI, €CIIH:
—  JIOMyILEeHbI 6osee OJJHOM OMIMOKU WM IBYX-TpeX HEJ0YETOB MPH PELICHUN
— HO oOyuaromuiics BiazseeT 00s3aTeIbHbIMA YMEHUSIMH I10 IPOBEPSEMOIL TEME.
OLICHKA «2» CTaBUTCSI, €CIIU:
JIOMYIIEHbI CYLECTBEHHbIE OIIMOKH, MTOKa3aBIINe, YTO 00ydaroUuiics He BiajeeT 00s3aTeTbHbIMU
3HaHUAMHU I10 HaHHOﬁ TEME B MOJIHOM 00BEME



Tema 3.5 CraTuuecku onpeaeaumMble MJIOCKHE PaMbl

IIpakTuyeckoe 3ansaTue Nell
Pacuer miockux pam
Heab: popmupoBaHre HABBIKOB MTOCTPOCHUE AMIOP BHYTPEHHUX CHIIOBBIX (PAKTOPOB B MJIOCKUX pamax,
UCIOJIb3YSl TEOPETUUECKUI MaTepuai TeMbI 3.6

Beinosinus padory, Bel Oyaere:

ymemb:

V2. onpenensiTh aHATUTHYECKUM U TpadUYecKUM CHOco0aMH yCHIIHS, ONOPHBIE PEaKkIHH OajoK,
bepm, pam;

MatepuanbHoe ofecriedeHHe: 110CaJOUYHbIe MECTA 110 KOJIMYECTBY O0ydaroImuxcs; pabodyee MecTo
IIPENOAABATEIA; KOHCIEKT JIEKIIMHA, NHTEPHET-PECYPCHL, JIMHENKA, TPAHCIIOPTUD, KapaHJalll, JIACTHK.

3aganme: Iloctpouts smoper Q, M, N B crarmyeckm omnpeaensieMbix pamax. I[IpoBepuTb
paBHOBeCHE y31a
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=
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ITopsinok BbINOJHEHHS PadOTHI:
Onpenenuth ycuins BOZHUKAIOIINE B CTEPKHIX (HEPMBI.
Ilopsinok BbINOJIHEHHs PadOTHI:
1. IIpon3BecTH KNHEMATHYECKUI aHAIIN3.
2.0npenenuTs peakliiy B ONOpPaXx.
3. I[locTpouts 3MI0pY NPOAOTBHBIX
4. IlocTpouTs dMI0pPY NONEPEUYHBIX CHIL.
5. [ocTpouts 3Mm0py U3ruOAIOIINX MOMEHTOB
6. BBIOTHUTB IPOBEPKY
dopma npeacraBJjieHUs pe3yabTara:
OdopmiieHHas paboTa NpeaoCTaBIseTCs NpenojaBaTell0 Ha MPOBEPKY B TETPaad, WU IO
CpelcTBaM MCIOJIb30BaHus 0O0pazoBarenbHoro nmoprana MI'TY.
Kpurtepun onenkmn:
«OLIEHKa «5» CTaBUTCS, €CIIU:
— paboTa BBINOJIHEHA MTOJIHOCTHIO;
— B TEOPETMUYECKHUX BBIKJIQJKaX PELICHUs HET OLINOOK;
OLICHKA «4» CTaBUTCSI, €CIIH:
— paboTa BBHINOJHEHA MMOJTHOCTHIO, HO 000CHOBAHHUS IIAr0B PELICHHs] HEJOCTATOUYHbI
— JIomyIleHa OJjHa ouIKOKa UK IBa-TPH HEJ0UYeTa MPU PelIeHUH
OLICHKA «3» CTaBUTCSI, €CIIH:
— JIOMYILEHBI 6osiee OJJHON OMIMOKU WM IBYX-TPeX HEAO0UETOB IPH PEeIICHUH



— HO o0ydarouuiics BiajaeeT 0043aTeIbHBIMA YMEHUSMH T10 IPOBEPSIEMOM TeMe.
OLICHKA «2)» CTaBUTCS, €CIIH:
JIOTYILEHBI CYIIECTBEHHbIE OLIMOKH, TOKa3aBIINE, YTO 00OyUarOLIUICs HE BaleeT 00s3aTelbHbIMU
3HaHUSIMM 110 JaHHOM TeMe B IIOJHOM 00beMe



Tema 3.6 Ilnockue craTnyecku onpeaeanmMbie pepmbl
IIpakTnyeckoe 3ansitue Nel2

OmnpenesieHue yCHIIUI B CTEPKHAX CTATHYECKH ONPeeTUMbIX (pepM aHAJIMTHYECKHUM H
rpaguyecKuM crnocodamm

Henab: popMupoBanmne yMeHUil 10 pacyeTy INIOCKUX (epM aHATUTHUYECKUM METOJIOM (BBIPE3aHHEM
y3JI0B) M rpaduaeckuM MeToaoM (Meroa MakcBernina-Kpemona)
Boinosinus padory, Bel Oyaere:
ymembs:
V1. BEINOJHSATH pacyeThl Ha MPOYHOCTD, )KECTKOCTh M YCTOMYUBOCTH 3JIEMEHTOB COOPYKEHHIA;
V3. onpenensaTs yCHIIUS B CTEPKHAX hepm;
V4. cTpouTh MI0pHl HOPMATBHBIX HAMPSKEHUH, N3THOAOIINX MOMEHTOB U JIp.

MatepuaibHoe ofecriedeHHe: 110CaJ0OYHbIe MECTa 110 KOJIMYECTBY 00ydaroImuxcs; pabodyee MecTo
IIPENOAABATEIA; KOHCIEKT JIEKIIUHA, HHTEPHET-PECYPCHI, IMHENKA, TPAHCIIOPTUD, KapaHJAlll, JIACTHK.

3ananne:
1. Omnpenenuth ycUIIUS B CTEPXKHAX (PepMbl METOZOM BBIPE3aHHUs Y3JI0B
1) OO6o3naubTe y3ibl (hepMbl OyKBaMH, a CTEPKHH (HepMbl HrdpaMu
2) Ompenenute ONOPHBIC PEAKIIUU
3) MBbICICHHO BBIPE3aTh Y3JIbl, HAUTH B KaXKIOM Y3JI€ YCHIIUS

2. Omnpenenenne ycuinii MetogoM Makcpemia-Kpemona:
1) Berueptute B Macirade cxemy (hepmsl
2) OmpenenuTe OMOPHBIC PEAKIIUU
3) O0603HaYKTH MO PEePMBbI, BHEIITHUE CUJIBI U Y3JIbI (PEPMBI
— BHyTpeHHHe 1M0JIs1, OrpaHUYEHHBIC CTePKHIMHU (PepMbl- apadckumu nudpamu (1-10)
— Buemnue nosis, orpaHMYeHHbIE BHEITHUMHU CUJIaMH- PYCCKMMHU OyKBamu (OT a J10 1)
—  VY31bl (hepMbI- TaTUHCKUMU OyKBaMu (OT A 710...)
— Baemnue cuiibl, B pe3ynbraTe, HOAy4a0T HaUMEHOBaHUA a-0, 0-B, B-T' U T.J{
— CrepxHu B y371ax (epmbl 0003HAUAIOTCSI B COOTBETCTBUE ¢ 0003HAUEHUSIMH, ITyTeM 00Xo/a
y3J1a TI0 4acOBOM CTpeNKu; Hanpumep, 6-1 u 1-u
4) TlocTpoiiTe 3aKMHYTHI CHUJIOBOM MHOTOYTOJILHUK W3 BHEIIHHX CHJI KOTOPBIH OyaeT B BUE
BEPTUKAJIBHON JIMHUM, T.K BCE BHEIIHUE CHUJIbI PACIIONOKEHBbl BEPTUKAJIbHO. Macmrad cui
lem=10TOHHAM
5) Ha 0a3e cH0BOr0 MHOTOYTOJIbHHKA TIOCTPOWUTE JHAarpaMMy YCHJIMH B CTEP)KHSIX, HAUMHAS C
y371a, B KOTOPOM CXOJSTCSl JBa HEM3BECTHBIX YCHUJIHS, IyTEM MapauieIbHOro MepeHoca Co
CXEMBI
6) OTnoXuB THHUY AeHCTBUSA 0-1 U 1-U moaydnTe TOUKy 1, H3MEPHUB PacCTOSIHUE OT TOYKU O, U
710 TOYKH 1, YMHOKMB Ha MacIITad Cuil, HOJIYYUTE 3HAUEHUE YCHIIUHM B CTEPIKHE
7) Jns ompeelieHUe 3HaKa yCHIIHS, HEOOXOIUMO HalpaBlIEHHE CTPENIOK, T.€ PacTSHYT (+) y3en
Wi cxar(-)

dopma npeacrabiieHus pe3yJbTara:

Odopmnennas paboTa NpeaOCTaBISETCS MPENOJaBaTeNl0 Ha MPOBEPKY B TETPaau, WIH IO
CpelcTBaM MCIOJIb30BaHUs 0OpazoBarenbHoro nmoprana MI'TY.

Kpurtepun onenkmn:
«OLIeHKa «5» CTaBUTCS, €CIIU:



— paboTa BHINOJIHEHA MOTHOCTHIO;

— B TEOPETHUYECKUX BBIKJIAJKaX PELICHHs HET OLINOOK;
OLICHKA «4» CTaBUTCSI, €CIIH:

— paboTa BBINOIHEHA ITOJIHOCTHIO, HO 00OCHOBAHUS IIATOB PEIICHUS HEJOCTATOYHbI

— JIOMyIlEeHa oHa omKOKa WK ABA-TPU HeIouYeTa MPU PELICHUN
OLICHKA «3» CTaBUTCSI, €CIIU:

— JOmyIIeHbl 6oJiee OAHON OMIMOKY WIH ABYX-TPEX HEIOUETOB IPU PEUICHUH

— HO oOyuaromuiics BiaseeT 00s3aTeIbHbIMA YMEHUSIMH I10 IPOBEPSEMOil TeMe.
OLICHKA «2) CTaBUTCS, €CIIH:

JIOTYILIEHbI CYILIECTBEHHBIE OLINOKH, TOKa3aBIINE, YTO 00yYarolUiics HE BIaJEeT 0053aTelbHbIMU

3HAHUSMH I10 IaHHOM TeMe B MOJHOM 00beMe



	1 ВВЕДЕНИЕ
	2 МЕТОДИЧЕСКИЕ УКАЗАНИЯ
	Практическое занятие №1
	Практическое занятие №2
	Практическое занятие №3
	Практическое занятие №4
	Практическое занятие №5
	Практическое занятие №6
	Практическое занятие №7
	Практическое занятие №8
	Лабораторное занятие №1
	Лабораторное занятие №2
	Практическое занятие №9
	Практическое занятие №10
	Практическое занятие №11
	Практическое занятие №12

