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BBenenue

CamocTosiTenbHas yueOHas JesITeIbHOCTh — HY>KHasl U TUI0A0TBOpHas (hopma
pa3BUTHUSL COLMANBHBIX U MPO(ECCHOHANBHBIX KadecTB JHUYHOCTH. B mporecce
y4e0HOTro MOUCKA, UCCIEI0BAaHUs, aHAIN3a, OCYIIECTBISIEMOI0 CaMOCTOSITENIBHO,
pacTeT WHTEIUIEKTYyalbHBIM TMOTEHIMAN CTYICHTA, MOBBIIIACTCS €ro KpeaTuB-
HOCTb, YKPEIUIAETCS BOJISI, COBEPIIEHCTBYETCS MPO(QECCUOHATBHOE MAaCTEPCTBO.
Tonpko yepe3 caMmooOpa3oBaHne MOXKHO IPUOOPECTH MPOYHbIC 3HAHUS, YMEHUS U
HaBbIKH, HEOOXO/IUMBbIE B MPOPECCUOHANTBHOMN JEATEIbHOCTH.

N3yuenue yuebnon aucuumumnabl OI1.05 Texnnueckas mexaHuka Oazupyer-
Csl Ha 3HaHMUSIX, YMEHUAX M HaBbIKAaX, MOJYYEHHBIX YYallUMHUCS MPU U3YyUECHUU
MaTEMaTUKH, (PU3NKHU, XUMHUH, CTPOUTEIBHBIX MAaTepUaOB, HHXXEHEPHOU rpadu-
KM B Kypce OCHOBHOM 00111€00pa30BaTEIbHOM LIKOJIBI U HA IIEPBOM Kypce KOJIJIe-
TDKa.

CamocTosiTenbHas paboTa CTyAEHTOB IIPOBOJUTCS C LIEIIBIO:

o CUCTEMATU3AMM M 3aKPEIUICHHs] IOJIyYEHHBIX TEOPETHUYECKHX 3HAHUU U
NPaKTUYECKUX YMEHHUU CTYJEHTOB;

o yri1yOJIeHUS U PACIIUPEHUs TEOPETUUECKUX 3HAHUM;

o (opMUpOBaHUS YMEHHMI HCIOJB30BaTh HOPMATHUBHYIO, CIIPABOYHYIO JIOKY-
MEHTAIUIO U CIIEIUANBHYIO JUTEPATYPY;

J pa3BUTHUS MO3HABATEIBHBIX CIIOCOOHOCTEN U aKTUBHOCTH CTYJIEHTA, TBOpYE-
CKOM MHUIIMATUBBI, OTBETCTBEHHOCTH U OPTraHW30BAHHOCTH;

o (opMHpPOBaHUS CaAMOCTOSITEIBHOCTH MBIIIIEHUS, CIOCOOHOCTENW K camopas-
BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CAMOPEAIN3allH;

o Pa3BUTHS UCCIIEIOBATEIBCKUX YMEHNM.

[Ipennaraempie METOAUYECKHE PEKOMEHJAIMHU T10 OPTaHM3allMM CaMOCTOS-
TenbHON padoThl Mo gucuurumHe OI1.05 Texandyeckas MexaHHUKa IpeaHA3HAYCHBI
JUIsl CTYIGHTOB BTOPOTO Kypca KOJUIeIXa, MO3BOJISIOT CUCTEMAaTU3UPOBATh MaTe-
pHajbl 10 IUIAHUPOBAHHUIO U MPOBEJICHUIO CaMOCTOSTEILHON pabOTHl CTYJCHTOB
00pa3oBaTEIBLHOIO YUPEXKACHUS CPeIHErO MPO(HECCHOHATBLHOTO 00pa30BaHMUs.



IHosicuuTeNLHAA 3aNIUCKA

CamocrosiTenbHas paboTa CTYJEHTOB — BUJ YUYEOHOU JEATEIbHOCTH, TPeOy-
IOLIMKA OOJBIION MOATOTOBUTENIBHON paOOThI MPENO1aBaTelisl TEXHUYECKOM Mexa-
HuKkH. CamocrosiTenpHas padoTa MO3BOJISIET ONTHUMAIbHO COYETATh TEOPETHUYE-
CKHE W MpaKTUYECKue cocTapisione ooydenus. [Ipu 3Tom obecnieunBaercs me-
PEOCMBICIIEHUE MECTa U POJIM TEOPETUUECKUX 3HAHUM, UX YIOPSIOYMBAHUE, UTO,
B UTOre, MPUBOJUT K TMOBBIIMICHUIO MOTHBAIMU OOYYalOIIUXCA B UX OCBOCHUHU.
CamocTosiTenbHast paboTa IUIAHUPYETCS U OPTaHU3YeTCs C LENbI0 YIayOneHus u
pacUIMpEeHHs] TEOPETHUUECKUX 3HAHMK (DOPMUPOBAHMS JIOTUYECKOTO MBIILUICHUS,
ocyuiecTBiIeHUs! AU(PGHEepeHITUPOBAHHOIO MOAX0Aa K CTYJEHTaM, OBJIAJICHUSI yMe-
HUSMU peIllaTh MPUKIAJHBIE 33/1aud B 00JIacTU MPO(ECCHOHATBHBIX ACSITEIbHO-
ctu. [ImanoMmepHas opranuzaius 3Toil pabOThI MO3BOJISIET ONEPATUBHO OOHOBIISATH
coJiep>kaHre 00pa3oBaHus, CO3/1aBasi MPEANOCHUIKH JUIsl GOPMUPOBAHUS OOIIHUX U
poecCHOHANbHBIX KOMIETEHIINI 1 o0ecreynBas KauecTBa MOJTOTOBKH CIEIU-
JIIMCTOB Ha KOHKYPEHTHO-CIIOCOOHOM YPOBHE.

B Xoj¢e BBINOTHEHUSI CAaMOCTOSITEILHON padOThl MO0 TEXHUUYECKON MEXaHUKE
y CTYJAEHTOB (POPMHUPYIOTCA CIAEAYIOIINE KOMIETEHIINU:

OK 1. IloHumMaTh CYIIHOCTh M COLIMAJIBHYI0 3HAYUMOCTb CBOCH Oymyrmieit
npodeccuu, MposIBIATh K HEW YCTOWMUYMBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BHIOMPATh TUIIOBBIE
METOJIbI M CIIOCOOBI BBITIOJTHEHUS MPO(PEecCHOHATBHBIX 3aj]a4, OLICHUBATh UX 3(¢-
(EeKTUBHOCTH M KAYECTBO.

OK 3. IlpuHauMaTh pemeHus B CTaHIAPTHBIX U HECTAHIAPTHBIX CUTYAIUsX U
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 4. OcymiecTBisITh TOUCK U UCTIOIB30BaHUE HH(POPMAIIUU, HEOOXOIUMOM
71t 3PEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33]1a4, TPO(ECCHOHATBHO-
ro U JINYHOCTHOTO Pa3BUTHA.

OK 5. Ucnonb3oBaTh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHU B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. PaboTtath B KOJIJIEKTUBE U B KOMaHJie, 2 (HEKTUBHO OOIIATHCS C KOJI-
JIeraMH, pyKOBOJICTBOM, TOTPEOUTEIISIMHU.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 3a pabOTy UJIE€HOB KOMaHJIbI, 3a pe-
3yJIbTAT BBIOJHEHUS 3a]JaHUM.

OK 8. CamocTosTenpHO OnmpeAessaTh 3a7auu NpodheCCUOHAIBHOTO U JIMY-
HOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOpa30BaHHEM, OCO3HAHHO IJIAHUPOBATH
MOBBINICHUE KBATU(UKAIIAH.

OK 9. OpueHTupoBaThCs B YCIOBHUSIX YaCTONW CMEHBI TEXHOJIOTU B TIpodec-
CHUOHAJIBLHOMN JESTEIbHOCTH.

[TIK 1.3. OcymiecTBasTh pEMOHTHO-TEXHUYECKOE OOCITY>KHBAaHHE O0OPYI0-
BaHMUSL.

[1K 1.4. BoinoyiHATh Ae(EKTALNUI0 U PEMOHT Y3JIOB U JIeTalleil TEXHOJIOTHY -
CKOr0 000pY/I0BaHMS.

[1IK 2.1. BbINOJNHATH CTPOUTENBHBIE PA0OTHI MPU COOPY>KEHUU Ta3zoHedTe-
MIPOBOJIOB ¥ Ta30H(TEXPAHUITHILL.



[1IK 2.2. OGecneunBaTh TEXHUYECKOE OOCTYKMBAaHHUE Ta30HEPTEIPOBOIOB U
razoHe(TeXpaHWInI, KOHTPOJIUPOBATH UX COCTOSIHUE.

CamocrosiTenbHass paboTa BBIMIOJIHIETCS TOJ] PYKOBOACTBOM IpernoiaBaTe-
JIs, HO HE TIPU MPSIMON MOMOIIM TIPETojaBaTesis, a Mo ero Ofnocpe0BaHHBIM Py-
KOBOJICTBOM, HaOroeHneM. BO3MOXHBI Clenyrolue BHJIBI CaMOCTOSTEIbHOU
paboThI CTYZEHTA 0 TEXHUYECKON MEXaHHUKE:

- peuieHue 3aJaHuil o oopasily;

- BBINIOJIHEHHUE 3aJJaHUH 110 aIrOPUTMY;

- THUIOBBIC PACUETHI;

- COCTAaBJICHHE U PEIICHHE CAMOCTOSITENBHO COCTABICHHBIX 3a/1aHUM;

- BBINIOJIHEHUE pacyeTHO-Tpadudeckux pador;

- COCTaBJICHHE OTYETOB I10 J1a00PaTOPHBIM padoTaMm;

- OTBETHI Ha KOHTPOJIbHBIE BOTPOCHI;

- COCTaBJICHHE WJIM PELICHHE TEMATHYECKHUX KPOCCBOPJIOB MO TEXHUYECKOU
MEXaHUKE;

- cocrtaBiieHre PopMyIIbHON cXeMbl «JlOMUHOY;

- pa3paboTka MPOEKTa, BKIIOYAIOIIETO 3JIEMEHTHI CAMOCTOSITEILHOTO UCCIIe-
JIOBaHUsl, HAMPABJIEHHOI'O HAa MOUCK HOBBIX METOJIOB PEIICHHS IMOCTABJIECH-
HOM 3a7aun (Hampumep: ,, Paspymenue — apyr wim Bpar? ).

JlaHHBIE METOJMYECKHE PEKOMEHJALMU COCTaBJIEHbl Ha OCHOBaHUU «Pe-
KOMEHJAllMM 10 IUIAHUPOBAHUIO M OPTaHU3AlMM CaMOCTOSITEIIbHOM paldOThI
CTYJICHTOB 00111c00pa30BaTEIbHBIX YUPEKICHUN cpeHero mpodhecCuoHalIbHO-
ro obpazoBanusi B ycnoBusix neictBus ['OC CIIO» (IlpunokeHne Kk MUCbMY
MunucrepcTtBa oOpazoBanust Poccun ot 29.12.2000 Nel6-52-138 un. 16/13).

B HOBBIX COLIMAIBHO — YKOHOMHYECKUX YCJIOBHUSX BCE 00Jiee aKTyalabHOU
CTaHOBHUTCS TipoOsiema GOpMHUPOBAHUS aAKTUBHOMN JIMUHOCTH, CIIOCOOHOM camo-
CTOSITEJIbHO CTaBUTh IMepes cOO00M e U 3a7a4d, a 3aTeM OOBEKTUBHO OILICHHU-
BaTh pe3yJIbTaThl CBOEH aesarenbHOoCTH. COBpEMEHHOMY OOIIECTBY TPEOYIOTCS
CHEIUATKUCTHI, 00JIaIat0IIHNe JOTUIECKUM MBIIIICHUEM, YMEIOIIUM PalliOHAIb-
HO OPTaHM30BaTh CBOIO JEATEIHLHOCTH M, INIABHOE, YMEIOIUM CaMOCTOSITEIHHO
npuoOpeTaTh 3HAHUS, HEOOXOIWMBIC IS JaJbHEHIIEro camMooOpa3oBaHUS W
KapbepHOTo NMpo(heCcCHOHATIBLHOTO POCTAa.



HCpC‘{CHL CaMOCTOATCIIbHBIX pa60T 110 TEXHUYECKOW MEXAHUKE JIJIS CTYACHTOB

2-ro Kypca
Pasyiersi Ko-50 Bun pabothl enn Kontponb
TEMBI 4acoB
Paznmen 1. OCHOBBI TEOpETHUECKOM MEXaHUKH
Tema 1.1. [IpesenTanms O06001eHue NunuBuayans-
Cratuka. Oc- JIEKIIMA HA TEMY: paHee TONy- Hag 3alluTa
HOBHBIE ITOHS- «Ponp U 3Haue- YyeHHBIX 3Ha- BBIITOJIHEHHOI'O
THS U aKCHO- 2 HHE MEXaHHUKHU B HUU B Kypce 3aJlaHus
MBI CTaTHKH TEXHUKE. busuku, pas-
nen  «Mexa-
HHUKa.
Tema 1.2. PI'P Yrinybnenue NunuBunyans-
ITnockag cu- Ornpenenenue WU3y4EHHOTO Has 3aluTa
cTeMa Ccxo.s- 6 YCUIIHH B Marepuana, BBIITOJIHEHHOTO
IIUXCS CHIIL. CTepXKHsIX (ep- dhopmupoBa- 3aJaHus
MBI. HUE YMEHUH.
Tema 1.3 PI'P Yrinybnenue NunuBunyans-
ITnockag cu- Ornpenenenue WU3y4EHHOTO Has 3aluTa
cTeMa mpou3s- 4 OIOPHBIX peaK- Marepuaia, BBIITOJTHEHHOT'O
BOJILHO pac- LUK dbopmupoBa- 3aJaHus
MOJIOKEHHBIX 0aJIoK. HUE YMEHUH.
CHIIL.
Tema 1.4. 4 PI'P Yrnybnenue NunuBunyans-
LenTp Ts0KE- Onpenenenue M3y4YEHHOTO Has 3amura
CTH. KOOPJMHAT 1I€H- Marepuana, BBIITOJIHEHHOTO
Tpa TSKECTH dbopmupoBa- 3aaHus
HUE YMEHUHI
Tema 1.5 2 IIpe3entanus VYray6nenue WNunuBunyans-
[TpocTpan- JIEKLUU Ha TEMY: u 00o00m1e- Hasl 3aluTa
CTBEHHAs CH- «CpaBHUTEIBHAS nue. Panee BBIITOJIHEHHOTO
cTeMa CHII. XapaKTEPUCTHKA MOJIYYEHHBIX 3aJIaHus
IIJIOCKOM U Mpo- 3HaHUM.
CTPAHCTBEHHOU
CHCTEM CHII».
Tema 1.6. Ku- 2 Pabora ¢ pomoit- Yrinyonenue NunuBunyans-
HeEMaTHKa HUTEILHON JTH- u 0000111E- Has 3aluTa
TepaTypoit Hue. Panee BBITTOJITHEHHOTO
MOJIYYEHHBIX 3aJaHus
3HAaHUH
Tema 1.7. JIn- 2 Pabora c aure- N3yuenue NuauBunyans-
HaMHKa paTypoii mo Teme HOBOT'O Ma- Has 3aluTa
3aHATHUSA Tepuaia. BBITTOJIHEHHOTO
3aaHus
Paznen 2. ConpoTuBneHne MaTepraioB
Tema 2.1. Co- 2 [Ipe3enTanms Ha Yrnyonenne NuauBunyans-
MIPOTUBJIICHUE temy: «McTopust W3Y4YEHHOTO Had 3aIInTa




MaTepHuaos, pa3BUTHSA COMPO- Marepuana. BBIITOJIHEHHOT'O
OCHOBHBIE T10- TUBJICHUSI MaTe- 3a/IaHus
JIOKEHHUSL. pHUAIOBY.
Tema PI'P lnsa 3anan- Yriyonenue NupuBunyans-
2.2.PacTsxeH HOTO Opyca 1o- W3Yy4YEHHOTO Hasl 3alUTa
Ue U CKaTHe. CTPOUTD BIIOPHI Marepuana, BBITIOJIHEHHOTO
MIPOJIOJIBHBIX dbopmupoBa- 3a/1aHus
CHUJI, HOpMaJlb- HUE YMEHUH
HBIX HaIpsiKe-
Huii. Onpene-
JIUTh MOJIHOE
YJINHEHHE
(YykopoueHue)
Opyca.
Tema 2.3. Pabora ¢ aure- N3yuenue NuauBunyans-
Cpe3s u cms- paTypoil mo Teme HOBOTO Ma- Has 3aluTa
THE. 3aHATUS Tepuaa. BBITIOJIHEHHOTO
YrinyOnenue 3a/1aHus
M3y4YEHHOTO
Marepuaia
Tema 2.4 PI'P Onpenene- Yrinybnenue NunuBunyans-
I'eomerpuye- HUE TJIaBHBIX M3y4YEHHOTO Has 3alluTa
CKHE XapakTe- HEHTPATbHBIX Marepuana, BBITIOJIHEHHOTO
PUCTUKH OCEBBIX MOMEH- dbopmupoBa- 3a/1aHus
IJIOCKUX Ce- TOB MHEPLUHU. HUE YMEHUH
YeHUU 1 HaBBIKOB
Tema PI'P Onpenene- Yrnybnenue NunuBunyans-
2.5.CnBur u HUE IhameTpa HA3Y4YEHHOTO Has 3alluTa
Kpy4EHHE. Bajia U3 pacuéra Marepuana, BBITIOJTHEHHOTO
Ha TPOYHOCT. dhopmupoBa- 3a/IaHus
HUE YMEHUH
Tema 2.6. 13- PI'P IlocTpouts VYray6nenue WNunuBunyans-
ruo. Omn. Qy u Mx; U3y4YEHHOTO Has 3alluTa
noao0parh ce- Marepuana, BBITIOJTHEHHOTO
yeHue Oanku. dbopmupoBa- 3a/laHus
Pemenue 3anau HHUE YMEHUH
0 TEME.
Tema 2.7 PI'P Pacuer Bana Yrnybnenue NunuBunyans-
CnoxHoe co- P COBMECTHOM M3yYEHHOTO Has 3aluTa
MIPOTHUBJICHHE. JIEHCTBUH H3TH- Marepuaa, BBITIOJTHEHHOTO
0a ¥ KpyueHHs. ¢dbopmupoBa- 3a/laHus
HUE YMEHUHI
1 HAaBBIKOB
Paszpnen 3 Jleranu mamme
Tema 3.1. Haiitn B nHTEp- VYrinyOnenue NunnBunyans-
OO6mmue cBe- HET pecypce 1 00001IeHNE Has 3alluTa
JIEHUs O TIepe- CaliT Ha TEMY: M3yYEHHOTO BBITTOJIHEHHOTO
Jagax. «Ha3znauenue Marepuana. 3a/IaHus
MEXaHUYECKUX

nepeaadn.




Tema 3.2. Me-
XaHHYECKHUE
nepenauu. Jle-
Tanu u cbo-
POYHBIE €/TH-
HUIIBI TIepe1ad

Pabora ¢ momosi-
HUTEIBHON JIHN-
TepaTypou 1o
TEME 3aHITHS.
Haiitu B unrep-
HET pecypce Ma-
TepUaJl HA TEMY:
«llepenaya BUHT
— rafikay.

Yrnyonenne
1 00001IeHIE
W3YYEHHOTO
Marepuara.

NuauBunyans-
Has 3aIuTa
BBITTOJIHEHHOT'O
3aJaHUs

50




TCOPCTI/IHGCKa}I MexaHuka. CtaTuka.
Tema: Ilmockas cucrtema CXOOAIIUXCA CUJI.

HOCHGHOB&TGHBHOCTB BBITIOJIHCHUA PCHICHUA

1. Yka3pIBaloT TOUKY (MJIM TEJIO), paBHOBECHE KOTOPOH (KOTOPOT0) paccMaTpuBa-
€TCHl.
2. IlpuknagpiBatoT K paccMaTpUBaeMoil TOUke (Teily) 3aJjaHHbIe (U3BECTHBIC) CH-
JIBL.
B 3agadax oObIYHO 33JJaHHOM CHJION SIBJISIETCA IPY3, KOTOPBIN HaIlpaBiieH BHU3 (K
HEHTPY TAKECTU 3eMIIN).
[Ipu Hanuuuu 610Ka Tpy3 IEUCTBYET HA paCCMATPUBAEMYIO TOUYKY BI0JIb HUTH.
Hanpagienne AeHCTBUA 3TOW CHIIbI YCTAHABIMBACTCS U3 YEPTEXKA.
3. MbICiIeHHO OTOpachIBAIOT CBSI3H, U, MOJIb3YSICh MPUHIUMIIOM OCBOO0XK/1aEMOCTH
OT CBSI3€M, 3aMEHAIOT UX JCUCTBHS PEAKIUAMU CBSI3E€H, U MPUKIIAJBIBAIOT UX K pac-
CMaTpUBaeMoil Touke (Teiy).
Hanpagiienue peakuuu CTEpKHS 3apaHee HEM3BECTHO, IOITOMY IIPEAIIOIAracM
CTEPKEHb PACTAHYTHIM, T.€.
pEeaKIMIO HaIpaBJysieM OT pacCMaTPUBAEMOI TOUKH (Tena).
4. BeiOuparoT rnojoxeHue npsiMoyrojibHOM cUcTeMbl KoopauHat. Hagano koopiu-
HaT COBMEINIAIOT ¢ TOYKOM, paBHOBECHE KOTOpOU paccMarpuBaercsa. OIHy U3 oceit
(;1r00y10) HAMPaBJISIOT TaK, YTOOBI OHA COBIIAJIA C HAMPABIICHUEM OJHOW U3 HEU3-
BECTHBIX PEAKIMH, & BTOPYIO NIEPIIEHAUKYIISIPHO TIEPBOM.
3aTeM ONpeAeIsItoT YIIIbl MKy PEAKIUSIMU U KOOPAUHATHBIMU OCSIMH, U YKa3bl-
BAIOT X HA YEOPTEXKE.
5. CocCTaBisIIOT ypaBHEHUS MPOCKIHUMN CUJI, CXOISIIUXCA B PACCMATPUBAEMOMN TOY-
KE, HA OCU X U Y.

> X =0

Y =0
Pemarot cucremy IByX ypaBHEHHH C JBYMSI HEM3BECTHBIMU.
3HaK MUHYC B OTBETE O3HAYAET, YTO HAIIPABJICHUE PEAKIIMU Ha YepTeke ObLIO BbI-
OpaHO HEBEPHO, T.C. €CIU
CTEp>KEHb MPEANOIAraeTCs paCTIHYThIM, TO B ICHCTBUTEIHLHOCTH OH OyAET CxKa-
THIM, X HA00OPOT.
6. PemaroT 3a1a4y rpaduueckuM CriocoooM.
Ha ocHOBe mosyueHHO# CXeMbI CHJI, B BRIOPAHHOM MacIITa0e CTPOSAT 3aMKHYTHIN
CUJIOBOW MHOTOYTOJIbHHK, U ONPEIEIIAIOT HEU3BECTHBIE PEAKIIUU.
7. Tlocne penieHus MoyYeHHbBIC PE3yIbTaThl HEOOXO0IUMO MTPOBEPUTH. 115t 3TOTO
HY>KHO CPaBHUTbH BEJIMUMHBI, TOJTYUYCHHBIC aHATUTUYECKUM U Tpad)UueCKUM CII0-
cobamu, ¥ TIOJICUUTATH MOTPEITHOCTb.

3agaHue K pacueTHO-Tpadudeckoi padoTe:

OnpenenuTts yCUIns B CTEPKHAX (PepMbl aHATUTHUECKAM U TPahUIECKIM CII0-
cobamu. 3aanue BbIOpaTh COTTIACHO CBOETO BapHAHTA.
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Teoperuueckas mexanuka. CtaTuka

Tema: [11ockast cucreMa MPOU3BOJIBLHO PACIOJI0KEHHBIX CHJT

HOCJ’IeI[OBaTe.TIBHOCTB PCUICHU:.

OcB00O0X1aI0TCS OT OMOP U 3aMEHSIIOT UX JIEUCTBHE Ha 0aJIKy ONOPHBIMU
peakuusMu. B mapHUpHO-HENOABMKHOM OITOpe B OOLIEM Cilydyae IeUCTBUSA
Harpy3KH BO3HHKAIOT JIBE PEaKLMM : TOPU3OHTANIbHAS Ha M BEpTUKAIBbHAS
Va. B mmapHupHO-110IBM>KHOM OIOpE NpH 10001 HAarpy3Ke BO3HUKAET OJHA
peaKius —10 HAIPaBJIEHUIO OTIIOPHOTO CTEPKHA Vg, TO €CTh peaKkus mep-
NIEHIUKYJIIPHA ONMIOPHOM TUIOCKOCTH.

OnpenensroT MIeYO CUJIbl, He NEPIEHANKYIIAPHOI och Oanku. Ilneuo cuiibl
OMPENIEeIIACTCSI OTHOCUTENIBHO 00erx onop. JJist 3TOro u3 KaxkJaou TOYKU
OIIOPBI OIYCKAOT HA CUJTY WJIU JINHUIO €€ IEUCTBUS NEPIICHINKYJIISAPBl — OHU
SBJIIFOTCS IJIEYaMM CHJIbI OTHOCUTEINIBHO JIEBOU M IpaBoy onopsl. Paccmar-
puBasi IPSIMOYTOJIbHBIN TPEYTOJbHUK, 00pa30BaHHBIA OCbIO OaJIKH, JINHUEH
JEUCTBHS CUJIBI U NIEPIEHANKYIISIPOM, HAXOAAT BEIUUYMHY KaKJI0TO IUIeya.
CoCTaBIAIOT ypaBHEHUSI PAaBHOBECHSL:

Y M, =0
> M, =0
> X=0

Pemast ypaBHEHMS, HAXOAAT HEU3BECTHBIC peakuu Va, Ha, Vp.
4. BBINOMHAIOT MMPOBEPKY PEIICHUS IO YPABHEHUIO

> Y=0
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3ananue K pacueTHO-rpaduyecKoi padoTe:

OnpenenuTh ONOPHBIE PEAKIMU MPOCTHIX OAIOK U pambl. JlaHHBIE BHIOPATH CO-
IJIACHO CBOETO BapHaHTa.
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Teopernueckass Mmexanuka. CraTuka.
Tema: LleHTp THAKECTH
PacuerHo-rpaduyeckasi padora

ITocnenoBaTeIbHOCTD PpCIICHUS 3aaa4K.

Pa3z0uBarot ceuenne Ha mpocThie GUrypsl. Takumu Gurypamu sBIstoTCA
CTaHJapPTHBIE MPOPUIN TPOKATHOM CTaJIH, UM MPOCTHIE TEOMETPUIECKHE
¢urypsl. [Ipocteie purypsl, oopasyroiue ceueHue, 0003HaYaIoT UppaMu
1,2,3,..,n.
[Tonb3ysce Tabmuuamu ['OCToB, yka3bIBaIOT LHEHTPHI TSHKECTH KaXI0T0
npoduiis (purypsr) u o6o3navarot ux Cy, C,, Cs, ..., C,.
Br16uparoT cuctemy KOOpAMHATHBIX Ooced. B 3a1auax asis caMOCTOSITeIbHON
paboThI Bce CEUEHUS UMEIOT OJIHY OCh CUMMETPHUH, [I03TOMY PEKOMEHIYeT-
Csl OJIHY U3 KOOPJIMHATHBIX OCEH COBMENIaTh C He. BTopyro ock KoopauHAT
HANPaBIISAIOT NEPIEHIUKYIISIPHO K MEPBOM Tak, YTOOBI OHA MEpeceKIIa LeH-
TPBI TSHKECTU OJTHOM niu Oosbluero uucia guryp. Ilpu sToM Havano koop-
JMHAT MOKET COBIACTH C LIEHTPOM TSKECTH OJTHOM U3 (PUTyp WU HE COB-
NacTh ¢ HUM. BTOpyI0 0Ch MOKHO HaIllpaBUTh TaK, YTOOBI OHA MPOIILIA Yepes3
HIKHIOIO (KpaifHIOK) TOUKY ceueHus. B mepBoM ciyyae BBIUKMCIEHUS OKa-
KyTcst 0ojiee MPOCThIMH.
BelinuceiBatoT popMyIibl A1 ONpeieseHUs: KOOPIUHAT HEHTPa TSHKECTH Ce-
YEHUS:
y = Ay + Ay, +A )y +..+AY,
‘ A+A+A+..+A
CAxX A, F A+ A X,
e T A+A +A+..+A

[Tonw3ysce Tabnuiamu ['OCToB, onpenenstoT mwiomaay npoduiei mpo-
KaTHOU ctayi Al, A,, A, ..., A,, KOOpIMHATHI HEHTPOB TSKECTH UX X|, X7,
eevs Xn» 1 Y1, Y2, -..YnOTHOCHTEIILHO BbIOpAHHBIX Oceil koopauHaT. Konnue-
CTBO CJIara€MbIX B YUCIIHUTEIIE U 3HAMeHaTele (hOpMyJl 3aBUCUT OT YHUCIIA
npoduiieid, 3 KOTOPBIX COCTOUT cedeHue. [lonyyeHHble BeTMUrMHbI MO/~
CTaBJIIeM B (POPMYITY U HAXOAUM X, U Y. CienyeT MOMHUTh, YTO €CJIH KO-
OpAMHATHAs OCh X COBMELIEHA C OCBI0 CUMMETPHH, TO Y.=0, a €ClIi 0Ch y
COBMEIIIEHA C OCbI0 CUMMETPHH, TO X =0.

. YKa3bIBaIOT MOJIOKEHHUE LIEHTPA TSYKECTU HA PUCYHKE, PUAEPKUBASICh
OIpeNeIEHHOr0 MacIITada, ¥ MOKa3bIBalOT PACCTOSTHUE OT LIEHTPA TSHKECTH
JI0 KOOPAUHATHBIX OCEH.

J1J1st IpOBEPKU PEIICHHS] MOKHO U3MEHUTD MOJ0KEHUE KOOPIUHATHBIX
oceil (MM OJTHOM OCH) M HAUTH KOOPAMHATHI LIEHTPA TSHKECTH OTHOCUTEIIBHO
HOBBIX oceil. [loyoxkeHne neHTpa TSHKECTH He 3aBUCUT OT TOTO, KaK BhIOpaHa
CHUCTEMA KOOPAUHATHBIX OCEH.
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3amganHue Ui pacueTHO-rpaduuecKor paboThI:

OmnpenenuTh KOOPAUHATHI IEHTPA TSHKECTH CEUCHUS 110 TAHHBIM CBOETO BapH-
anra. [loka3are moyio’keHHe IIEHTPa TSHKECTH Ha CEYCHUU. YepTeK BBIOIHUTH B
MaciiTabe, Ha MUJUTUMETPOBOM Oymare ¢ 00s3aTeIbHBIM COOTIOICHUEM BCEX Pa3-
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COHpOTI/IBHCHI/IC MaTcpualioB

Tema: PacTskeHue u cxxarue.
Pacuetrno-rpaduueckas pabora

HOCJ’IGIIOB&TCHBHOCTB PCHIICHUA 3ada49U.

1. Pa30OuBaem Opyc Ha ydacTku. ['paHUIIaMH y4acTKOB SIBJIIFOTCS TE€ MECTa, I/1€
1100 NPUIIOKEHBI BHEIIHUE CUJIBI, JINOO U3MEHSETCS TUIO0IA/lb TONEPEYHOro ceye-
HUS, a TAK)KE HA4YaJI0 ¥ KOHer Opyca. Tak Kak CHJIbI, Harpykaromme Opyc, pacro-
JIO’KEHBI 10 €r0 LHEHTPAIbHOU MPOI0IBHON OCH, TO B MIONEPEUHBIX CEUYEHUSAX BO3-
HUKAET JIUIIb OJUH BHYTPEHHHM CUIIOBOM (hakTop — mpoaonbHas cuia N, T.e. ume-
€T MECTO pacTshKeHHe (cxkaTue) opyca.

2. Ha ka)xJ1oM 13 y4acTKOB MPUMEHSIEM METO]T CEYEHUH, MPOBOAS MBICIEHHO
CEUEHHME B MpeJenax KakI0ro U3 y4acTKOB, OyieM 0TOpachlBaTh 3aKPEIJIEHHYIO
4acTh Opyca, a AJi1 OCTaBILENCS YaCTU COCTABIIsIEM YPaBHEHUE PAaBHOBECUS

Y.Z, =0, u3 KOTOPOTO ¥ onpesenseM npoponbHyio cuty N. IIpu pacTskernn

MPOAOJIbHAS CUJIA TTOJIOKUTEIBHA, a TIPU CKATHUU OTPULATEIIHHA.
3. Crtpoum smiropy npoaoibHbix cui N. [IpoBoaum napamuiensHo ocu Opyca 6a-
30BYIO(HYJIEBYIO) JIMHUIO SMIOPHI, OTKJIA/IbIBAEM NEPIEHIUKYISPHO €1 B IPOU3-
BOJILHOM MaciiTabe nmoaydyeHHbie 3HaueHust N.
4. OrnpenensieM HOpMaJIbHBIC HAMIPSOKCHUS Ha KaKJIOM ydacTke Opyca 1o ¢op-
MyJIe:
N

o=
A
rae N — npononbsHas cuia, H
A — mIomaib NONEPEYHOTO CEUCHUS M

5. Ctpoum 3110py HOPMAJIbHBIX HAMPSYKEHUN G.
6. OnpenensieM nepeMenieHue cBOOOHOT0 KOHIa Opyca:
AL=> AL
rae AL;-mepemeniienne Kax10oro yuactka Opyca, onpenensercs mo 3akony ['yka
aL=NE
EA
rae E- monyns ynpyroctu, Mlla.
7. OmnpenenseM OTHOCUTENIbHYIO TPOIOIBHYIO AedopMalinio 1o popmyie:
AL
e=—:2e100

0
rne Lo-nmuna 6pyca no nedopmainuu, M.

8. OnpenenseM Ko3(pPuUIUEHT 3amaca MPOYHOCTH, U MPOU3BOIUM MPOBEPKY
MPOYHOCTH.
O,
n= a
(o)

max

I'ne or — mpenen rekydectu marepuaia, Mlla,
Omax — MAKCUMasbHOE HanpskeHnue, Ml1a.
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3agaHue K pacueTHO-TpadruyecKkoit pabote

Jlnst crynieHuaToro Opyca onpeAenuTh Mpo1oJibHbIe CUilbl N U HOpMaJIbHbIE
HanpsokeHus 6. [Toctpouts smopel N 1 6. Onipeaenutb abCOIOTHYIO U OTHOCH-
TeIBHYIO AepopManuu Opyca, a Takxke KodhGHuIueHT 3anaca npoyHocT. Martepu-
an Gpyca ctanb, MOAyIb ynpyroct E= 2-10° MIla, npenen TeKy4ecTH
o1=240MIIa. Cxemy BbIOpaTh COTIIACHO CBOETO BapHaHTAa.
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ConpoTHuBiIeHHE MaTEPHUAJIOB
Tewma: U3ruo.
Pacuetrno-rpaduueckas pabora

ITocnenoBaTenbHOCTD pCIICHUS 3aaa4K.

1. OnpenesnsioT OMOPHbIE PEAKIIUN OaJIKH.

2. O0603Ha4arOT XapakTepHble ceueHust 0aaku. IMu sBISIOTCS KOHIIEBBIE ceye-
HUs OaJIKH, OMOPbI, TOUKH MPUIIOKEHUS COCPETOTOUYCHHBIX CUJI U MOMEHTOB,
HAYyaJio ¥ KOHEI[ paclpeeICHHON HAarpy3KHu.

3. CrposT smropy nonepeunbix cui Q. J{ist 3Toro onpeaensoT 3Ha4eHUs 10-
MEPEUHbIX CUJI B XapaKTEPHBIX ceueHusX. [lonepeunas cumia B ceueHuu Oaaku
paBHa CyMMe MPOEKIUI BCEX CUJI, PACTIOJIOKEHHBIX TOJIBKO CIeBa MU TOJIBKO
CIpaBa OT PacCMaTPUBAEMOI'0 CEUEHHSI Ha OCh, IEPICHIUKYIISIPHYIO OCH 3JIEMEHTA.
Cuna, pacronoeHHas cjaeBa OT pacCMaTPUBAEMOI'0 CEYEHUS U HalpaBJiIeHHAs
BBEPX, COOOIIAET MOMEPEUYHON CHUJIe 3HAK ILTIOCY», a CUJla, HAIlpaBJICHHAs! BHU3, -
3HAK «MUHYC». [l mpaBoil yacT — HA00OPOT.

B cedyennsix, COOTBOETCTBYIOMINUX TOYKAM MPUIIOKEHHUSI COCPETOTOUEHHBIX CHJI, B
TOM YHCJIE TOUYKAM MPHIIOKEHUS OMIOPHBIX peakluii, HEOOXOAUMO OIPEAEIIUTh ABa
3HAYEHUsI MONEPEYHON CUJIbI: UyTh JIEBEE PACCMATPUBAEMOTr0 CEYEHHS U YyTh IIpa-
Bee ero. [Tomepednpie CHIIBI B 3THX CCUCHHUSIX 0003HAYAIOTCS COOTBETCTBEHHO Q™"
0 anaB'

Haiinennble 3HaueHNs MONIEPEYHBIX CUJI B XaPaKTEPHBIX CEUEHUIX OTKIIAbI-
BalOT B HEKOTOPOM MacuITabe OT HyJ1eBOH JIMHUU. KOHIIBI OTI0KEHHBIX OpAUHAT
COEUHSIOT NPSMbBIMU JINHUSAMHU, PYKOBOJICTBYSICh CIEAYIOIUMHU MTPaBUIIaAMU:

a) €CJIM Ha y4acTKe OaJIKu HET Harpy3KkH (pacrnpeieIeHHON), TO MOJT 3TUM y4acT-
KOM KOHIIbI OTJIO)KCHHBIX OPJAMHAT COEAUHSAIOTCS MPSMON JIMHUEH, MapaieIbHON
HYJIEBOM JINHUU;

0) eciii Ha yyacTke OaJiku IPUIJIOKEHA pacipe/iesieHHast Harpy3ka, To 1MoJi ’TUM
Y4acTKOM KOHIIbI OTJIOKEHHBIX OPJAMHAT COCTUHSIOTCS IPSIMON, HAKIIOHHOM K HY-
neBoii muHUA. OHA MOXKET MepeceKaTh WM HE MepeceKaTh HyJIEBYIO JTUHUIO.

[TomydeHHbIH rpaduk U3MEHEHUS MOMEPEUHbIX CUII IO JITTMHE OaKU Ha3bIBACT-
cs1 sopon Q.

4. Crposr sntopy M. /1511 aT0r0 onpeneistoT u3rudarme MOMEHTHI B Xapak-
TEpHBbIX ceueHMsIX. M3rubarommuit MOMEHT B pacCMaTpUBaEMOM CEUEHHUU OaJIKH pa-
BEH CyMM€ MOMEHTOB BCEX CHJI (pacripe/esIeHHbIX, COCPEIOTOYCHHBIX, B TOM YHUC-
Jie ¥ OTIOPHBIX peaKlUi, a TaK)Ke BHEITHUX COCPEIOTOUYEHHBIX MOMEHTOB), PacIIo-
JIO’KEHHBIX TOJIBKO CJI€Ba WM TOJBKO CIpaBa OT 3Toro ceuenus. Ecnu moboe u3
MIEPEUNCIICHHBIX CHJIOBBIX BO3JICHCTBHIMA, MPUIOKEHHBIX K JIEBOW YaCTH, CTPEMUTCS
MOBEPHYTH JHO0YIO 4acTh OAJIKU [0 YaCOBOM CTPEIIKE, TO OHM COOOIIAI0T N3ruda-
IOIEMY MOMEHTY 3HAK «ILUIIOC», @ €CJIM MPOTUB — 3HAK «MUHYyC». JlJid mpaBoi va-
CTH — Hao0opoT. [Ipu nonoxxurensHOM u3rudaroeM MomMeHTe Oanka nedopmupy-
€TCsI BBITYKJIOCTBIO BHU3, a TIPY OTPHUIATEIILHOM — BBIMTYKIIOCTHIO BBEPX.

B ceuyennn, COOTBETCTBYIOIIEM TOYKAM MPUIOKEHHS COCPETOTOUCHHBIX
MOMEHTOB, HEOOXOAUMO OIPEAETUTH JIBa 3HAYEHUS U3rHOAIOIEr0 MOMEHTA: YyTh
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npas

JleBee paccMaTpuBaeMoro cederns M u yTh nmpaBee ero M. B Toukax npu-
JIO’KEHHUSI CUJT OTIPEIENISIETCS] OJTHO 3HAYEHUE U3ruOaIoEero MOMEHTA.

[Toy4yeHHbIe 3HAUEHUS OTKJIA/IBIBAIOT B HEKOTOPOM MaclliTade OT HYJIEBOM JIn-
HUU. COeANHSIOT KOHIIBI OTJIOKEHHBIX OPJAMHAT, PYKOBOJICTBYSCH CIEAYIOIUMHU
paBUJIAMHU:

a) €CJIM Ha y4acTKe OaJIKu HET Harpy3KH (pacrnpe/ieIeHHOM), TO MOJT 3TUM y4acT-
KOM OaJIKy KOHI[bI OTJIOKEHHBIX OPAMHAT COCTUHSIOTCS MPSIMON JTHHHEIH;

0) ecnu Ha yyacTKe OalKy NPUIOKEHa paclpeesIeHHast Harpy3Ka, TO Mo 3TUM
Y4aCTKOM KOHIIbI OTJIOKEHHBIX OpJIMHAT COEIMHAIOTCS 10 rapadode. [Tlapadomna
UMeEET BBITYKJIOCTh B CTOPOHY JICUCTBUS HArPy3KH (MPH JCHCTBUU HATPY3KH CBEP-
Xy BHU3 napaboia oOpalieHa BeIIYKIOCThI0 BHU3). IIpu 5TOM ecnm smropa Qy Ha
paccMaTpruBaeMOM y4YacTKe He MepeceKkaeT HyJIeBYIO JIMHUIO TO 31mopa My (oHa
ABJIETCS MTapaboJIoit) MOXKET OBITH TOCTPOEHA IO IBYM TOUKAaM, TaK KaK BCE 3Ha-
YEHHS U3rU0AI0ONUX MOMEHTOB B IPOMEKYTOUHBIX CEUCHUAX HAXOATCS MEKITY
3HaUYEHUAMU B XapaKTepHbIX ceueHusIX. Ecau amopa Qy nepecekaer HyJIeBYIO JIH-
HUIO, TO TIOJI TUM CEYEHHEM dItopa M, OyZeT UMeTh IKCTpeMabHOEe (MaKCcu-
MaJbHOE WJIM MUHHUMAJIbHOE) 3HAYCHHE WM BepIIMHY rapadodsl. [lonoxenue sto-
r0O CeYeHMs1 HaxoIAT 1o 3mope Qy u3 mogo0ust TpeyroIbHUKOB. 3aTeEM HaXOAAT
3HaYeHHE U3TNOAIONIETO MOMEHTA B 3TOM CEUEHUH U CTPOST IMI0pY M, Ha ydacTke
C pacIpeIeICHHON Harpy3Kou 1o TpeM ToukaM. COeIMHNUB BCE MOJTYUYE€HHbBIE TOUYKU
10 YKa3aHHBIM BBIIIE MPaBUiIaM, MOJIy4atoT rpaduk U3MEHEHHs U3TUOAIOIINX MO-
MEHTOB MO JJTUHE OalKu. DTOT rpaduK Ha3bIBAETCA MIOPOH M.

CymiecTByeT HECKOIBKO CIIOCOO0B MPOBEPKHU MPABUIBLHOCTH TOCTPOCHUS JITIOP.
Haubouee nmpoctoit cnoco0 3aKkiIo4aeTcsi B TOM, YTO CyMMa MOMEHTOB BCEX JIEBBIX
Y BCEX MPABBIX CUJI, B3SITHIE OTACIBHO, B JIIOOOM CEUYEHUU OAJIKH TOTKHBI OBITh
pPaBHBI MEX]Ty COOOM.

[TpuBenennslil ciocob nocrpoenus >mop Qy u My Ha30BEM cI0OCOOOM MOCTPO-
€HUsI 110 XapaKTepHbIM ceueHusiM. OH SBIIIETCS YaCTHBIM cllydaeM Oosiee o01ero
croco0a, KOTOPBIA Ha3bIBAETCs CIIOCOOOM MOCTPOESHHMSI 31T0p MO yyacTkaM. [lops-
JIOK TIOCTPOEHUS 3II0P MIPU 3TOM criocobe crneayromuii. banky pazousator Ha
ydacTKd. [ paHUIIaMH y9aCTKOB SIBIISIIOTCS XapaKTepHbIe ceueHus. s KaKaoro
y4acTKa 3alliChIBAETCs 3aKOH U3MEHEHMs yecuauid Qy u My u onpenensiorcs ux Be-
JUYWHBI TPU TPAHUYHBIX 3HAYCHUAX. [10 HAaliICHHBIM YCHITUSM CTPOSITCSI COOTBET-
CTBYIOIIIME DIOPHI.

5. [TonGupaem ceueHus OAKM COTJIACHO yKa3aHHOTO BapuaHTa. J[Jis 3TOro mc-
MOJIb3YEM YCJIOBHE MPOYHOCTH TPU U3THOE 1O HOPMAJLHBIM HAMPSKEHUSAM

max

M
o =—2>2<Ry,
W, Ve

I'ne oceBoii MOMEHT cONPOTUBIICHUST Wy SIBIISIETCS T€OMETPUYECKON XapaKTepu-
CTUKOU MPOYHOCTH MOMEPEUHOTO CEUCHUS, @ M, — B3ATHIN 110 aOCOJIFOTHOM Be-
JUYUHE MaKCUMAJIbHBIA U3rubdarommii MOMEeHT. Toraa mpoeKkTUpOBOYHAs 3a/1aua

44



3amanue K pacueTHO-rpaduyeckoit pabote

[TocTpouTh AMIOPHI OTIEPEYHBIX CHIT U U3THOAFOIINX MOMEHTOB JIJIsl TIPOCTHIX Oa-
nok. [Ipoussectu noadop ceuenusi. Cxembl BIOPATh COTVIACHO CBOETO BapUAHTA.
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COHpOTI/IBHCHI/IC MaTcpualioB

Tema: OHpeI[eJICHHe IIABHBIX OCHTPAJIbHBIX MOMCHTOB MHCPIHUH CCUCHUA.

[E—

PacuetrHo-rpaduueckas pabora
[TocrmenoBaTenbHOCTD PEIICHUS 3a0a4u.

OnpenensitoT NoJI0KEHUE EHTPa TKECTH CEUCHUSL.
[TpoBomsAT ocH "epes3 MEeHTPHI TSHKECTH KaKI0TO TPO(HIIS MTpoKaTa WIH MPo-
CTOM reoMeTpuyeckoit Gurypsl. [jig nepBoii GUrypsl mpoBeaeM OCH X U Y,
JUISL BTOPOU — Xp U1 Y, | T.JI.
[IpoBOAAT TiIaBHBIE IIEHTpaIbHbIE OcH. OHU MPOXOAAT YEPE3 LEHTP TAKECTH
Bcero ceueHns. OHy U3 TJIaBHBIX LIEHTPAJIbHBIX OCEM COBMEILAIOT C OCHIO
CUMMETpPHH (B 33JaHUHU BCE CEUCHHS UMEIOT TaKyIO OCh), @ BTOPYIO IPOBO-
JISIT Yepe3 HEHTP TSKECTH CEUCHUsI EPIICHIUKYIISIPHO K nepBoi. O603Ha-
YaloT BEPTUKAIBHYIO OCh Y€pe3 V, a TOPU3OHTAIIbHYIO — YEPE3 U.
HaxoasT MOMEHTBI MHEPLIUH CEUYEHHSI OTHOCUTENBHO ITIaBHBIX EHTPATIbHBIX
oceil. B o01iem Bujie MOMEHT UHEPIIUU CEUECHUS ONPEICIISIOT o (popMyiam:
OTHOCHUTEJBHO OCH U
J,=J+ g g" T
OTHOCHUTEJILHO OCH V
J,=J +J "+

rae Jyu J, — MOMEHTBI HHEpLIMH CEYEHHUS] OTHOCUTEIBHO TJIaBHBIX 1[CH-
TpaJbHBIX OCEH U U V (TJIaBHBIE MOMEHTBI UHEPITUH ); 1. JuH, ..., J."- MOMeH-
ThI HHEPUUU TIPOCThIX GUryp (1, 2,..., N) OTHOCUTENIHHO TJIABHON 1IEHTPaIb-
woit ocu u: J,\, 1", ..., J," — MOMEHTBI HHEPILIMH MPOCTHIX PUIYP OTHOCH-
TEJIHO OCH V.

MoMeHTBI HHEPITUU TTPOCTHIX (PUTYP OTHOCUTEIIHHO OCH U ONPEIETSIOT
o popMmyJiam:

Jo=Jd,+al e Ay U] =J0 +aze A T =] +aleA;
OTHOCHUTEJIBHO OCH V
Jy=Jd, +die Ay J =J) +die Ay m ) =] +d;eA;
rae J;,J;.....J - MOMEHTBI HHEPIMHU NPocThIX (uryp (1, 2, ..., n) OTHO-

CUTEJIBHO COOCTBEHHBIX IIEHTPAIBHBIX OceH (X1, Xy, ..., X,). OHH onpenens-
torcs o tabsmuiam ['OCToB st mpoduneit mpokaTHON cTajiu, U 1Mo GopMy-
JlaM JUTS TIPOCTBIX TEOMETPHIECKUX Puryp;

Jy.J ) .....J} - MOMEHTBI HHEPIIUM POCTHIX (PUTYpP OTHOCHUTENBEHO COOCTBEH-

HBIX LIEHTPaJIbHBIX OCeH (Y1, V2, ..., Yn);

a, a, ..., 4, - PACCTOSIHUSA OT TJIABHOM LIEHTPAILHOM OCH U JI0 IIEHTPAJIbHBIX
oceH X1, X2, ..., Xn;

di, dy, ..., d, — TO K€, OT ocH v 10 OCeH Yy, Y2, ..., Yu;

Ay, Ay, ...., A, — Iomaau ceueHuit mpoduiei MpoKaTHON CTaau WU IPo-
CTBIX T€OMETPUYECKUX (puryp.
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Ecnu rnaBHas LEeHTpajibHas OCh COBIAAET C COOCTBEHHOM ILIEHTPaIbHON
OCBhI0 KaKOro-HUOy1b poduis win GUryp, To MOMEHT MHEPLIUHU €€ OTHOCHU-
TEJIBHO IJIaBHOM LIEHTPAJIBHON OCH PaBEH MOMEHTY HHEPLIUN OTHOCHUTEIIBHO
COOCTBEHHOW OCH, TaK KaK paCCTOSIHUE MEXIY 3TUMU OCSIMH PABHO HYIIIO.

[Ipu onpeneneHny reoMEeTPUUECKUX XapaKTEPUCTHK HEOOXOAUMO YUH-
TBHIBaTh, YTO MPOUIM MPOKaTa HA 3aJaHHOM CEYEHUU MOTYT OBITH OpPUEH-
TUpOBaHbI MHaYe, yeM B Tabiuiax ['OCTos. Hanmpumep, BepTukanpHas 10
['OCTy ock y Ha 3aJaHHOM CEYEHUH MOXKET 0Ka3aTbCsA TOPU30HTAIIBHOM, a
ropuzoHTanpHas o 'OCTy och x — BepTukanbHoi. [losTomy HEOOXOAMMO
BHHUMATEJIBHO CJIEJIUTh 32 TEM, OTHOCUTEIIBHO KaKUX OCEl ciieayeT OpaTh
reoMeTpuueckue xapakrepuctuku. Ha ato 6yaet obparieHo ocoboe BHUMA-
HUE B PaCCMaTPHUBAEMBIX ITpUMEpPAX.

3amanue 15 pacueTHo-rpadudeckoit paboTsl NeS:

3amaua 1. OnpenenuTb MOMEHTBI HHEPIIMK CEUEHUS, COCTABICHHOTO U3 poduiien
IIPOKATHOM CTAJIM, OTHOCUTEJIBHO IJIaBHBIX LIEHTPAJIbHBIX OCEU MO TAHHBIM CBOETO
BAPUAHTA.

3agava 2. onpeAaeauTh MOMEHTBI HHEPLUHA CEYEHHUS], COCTABICHHOTO U3 MPOCTHIX
reOMETPUYECKUX (PUTYP, OTHOCUTENIHHO TJIaBHBIX IIEHTPAJIbHBIX OCEH MO JIaHHBIM
CBOETr0 BapHaHTA.
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COHpOTI/IBHCHI/IC MaTcpualioB

Tema: Pacuer Ha MPOYHOCTH M KECTKOCTh IIPH KPyUEHUHU KPYTJIOTo Opyca
PacuetHo-rpaduueckas pabora

HOCJ’IGIIOB&TCHBHOCTB PCHIICHUA 3aa49U

1. N300pa3uth Ha pUCYHKE KPYTJIbIA OpyC C MPUIIOKEHHBIMA BHEIIIHUMHU CKPY-
YUBAIOIIMMHA MOMEHTAMHU.
2. ONpEJEIUTh BHEIIHUE CKPYUYUBAIOIINE MOMEHTHI IO (hopmyIe:

m=L (Hem), roe
w

P — MomHOCTS, (BT)

— YTJIOBasi CKOPOCTb, (paji/c)

3.  ompenenuTh yPaBHOBEIIMBAIONIUN MOMEHT, UCIIONB3Yys YPABHCHHE PAaBHOBE-
cus > M, =0, Tak KaK IIpH PaBHOMEPHOM BPAIlleHHH Bajla aarebpandecKas cyMma

IPUIIO’KEHHBIX K HEMY BHELITHUX CKPYUYMBAIOLIUX (BpallaloOlMX) MOMEHTOB paBHa
HYJIIO.
4. [Tonp3ysch METOAOM CEUEHUM. BBIUMCIUTD IO y4aCTKaM KPYTSIIHE MOMEH-
ThI 0 JUIMHE Bayia. KpyTsmuii MOMEHT B JT000M MOMEPEYHOM CEYEHUU YU CIEHHO
paBeH anreOpanvyeckol cyMMe BHEIIHUX CKPYUYMBAIOUIMX MOMEHTOB, IPHIIOKEH-
HBIX K BaJly CIIpaBa WJIM CJIEBA OT CEYEHU.
5. [TocTpouTs >M0pY KPyTALIMX MOMEHTOB.
Omropa KpyTAIMX MOMEHTOB Ja€T BO3MOKHOCTB ONPEIEIIUTh ONTACHOE CEYEHUE B
YaCTHOCTH, €CJIM BaJ UMEET MOCTOSTHHOE MOMEPEYHOE CEYEHHE, TO OMACHBIMU OY-
YT CEUYEHHUS Ha yYacTKe, IJIe BO3HUKAET HAUOOIbIINM KPYTSAIIMA MOMEHT.
6. [To HauGomnpIIEMY KPYTALIEMY MOMEHTY, ONPEACTUTh IUaMETp Bajla KpyT-
JIOTO WJIM KOJIBLEBOIO CEYEHUS U3 YCIOBHS IIPOYHOCTU U KECTKOCTH.
JI1s1 KOnbLIeBOTO ceYeHus Baja NPUHATH COOTHOLICHUE TUaMETPOB
c=d/D, rne
d — BHYTpEHHMI1 MaMeTp KOJIbLIA;
D — HapyKHBIH JUaMETp KOJIbLIA.
VYcnoBue npoYHOCTH Opyca NpH KPYyUEHUH 3aKJIF0YAETCsl B TOM, YTO HauOOoJIbIIee
BO3HHUKAIOIIEE B HEM KACATENbHOE HAIPSKEHNE HE TOJKHO MPEBBIIIATH JI0ITyCKa-
eMoe
T= % <[z, ]
P
U3 YCIOBUS POYHOCTH

M,
W, 2 5 TIe
[TK ]
M, nax — HAUOOJIBIIIMK KPYTSIIUNA MOMEHT;
Wp — HOJISIpHBIA MOMEHT CONPOTUBIICHUS IIPU KPYUECHUH;
[Tx] — momyckaeMoe KacaTeJbHOE HaINPSKEHUE.
7Z_d3
W, =
16

Heob6xoaumblii 10 MpOYHOCTH TUAMETP Baia
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16M

d =3 Zmax
T [TK]
Ceuenue Bajia — KOJIBIIO
ﬂ'ClS
W, —1-c*
" 16 ( )
Heo6xo1uMblii 110 TPOYHOCTH HAPYKHBIN AUAMETpP KOJIblia
16M
D =3 Zmax

e -
VYcnoBue )ecTKoCTH Opyca Ipu Kpy4eHU U

7 GI

p

Dy

N3 ycnoBus :KECTKOCTH

M
1, =—"9, T1€
G|(/’00|

Ip — mONAPHBIT MOMEHT MHEPLIUH CEUYCHMUS,
G — Moaynp ynpyrocTu Ipu CABUTE,
[(¢] — mormyckaeMblii yroJ 3aKpy4ruBaHUs CEUCHHUS.
7Zd4
I, ="
32
Heo0xo1umplii 1o )KEeCTKOCTH AUaMeTp Baja:

J f32me
= 4
7zG|(p00 |

4
I,="—1-c";
P 32( )

9

Ceuenune Baja KOJILIIO

Heo0xoaumblii 10 )K€CTKOCTH HAapy>KHBIN AMAMETP KOJbLA

o 180° M. S[%O]

D J 2M s
=4 ﬂG[%Okl—C4)

7. TpeOyemblil TuaMeTp MPUHUMAETCS TI0 HAaUOOJIbIIIEMY 3HAYEHUIO U3 pacueT-

HBIX TUaMCTPOB.

OxoHYaTeNbHOE 3HAUCHUE TUAMETPa OKPYTIIUTh J0 OIMKaMIIIero 4eTHOTo (Win

OKaHYHMBAIOUICTOCA Ha HHTB) qHucja.
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3ananue s pacyeTHO-rpaduyecKoit padoThl :

ILJISI CTaJIbHOTO BaJia IOCTOSAHHOT'O CCUYCHUA 110 JJINHEC TpC6y€TC}I OIpcACINTDb
Tpe6yeMLIﬁ ANaMCTpP BaJla U3 paCUYCTOB HA ITPOYHOCTH U JKCCTKOCTD. 3a,I[aHI/I€ BBI-

6paT1> COI'JIaCHO CBOCTO BapHaHTa.

J171s1 HEYETHBIX BapUAHTOB CEUEHUE Bajla — KPYT, JUIsI YETHBIX BApUAHTOB CeYe-
HUe Baja — Koabpno d/D=c=0,7

P, P | Py

P.| P, | P

Homep | Homep o Homep | Homep (0]
BAaPHAHTA | CXeMbI kBT pan/c BAPHAHTA | CXeMBbI kBT pan/c
! 1 150 | 100 | 50 45 16 2 90 | 45 | 20| 20
2 3 50 | 40 | 30 28 17 1 110 | 60 | 30| 35
3 4 110 | 85 | 50 30 18 3 40 | 30 [30] 16
4 5 40 | 120 | 20 20 19 4 130 | 90 | 55| 40
> 6 60 | 150 | 80 55 20 5 100 | 80 | 65| 25
6 7 20 | 35 | 100 | 25 21 6 50 | 110 75| 30
7 8 70 | 150 | 95 40 22 7 35 | 50 | 80| 40
8 9 52 | 100 | 60 32 23 8 20 | 65 |38 ] 10
9 10 80 | 95 | 75 25 24 9 30 | 80 |45 | 15
10 1 75 | 40 | 15 20 25 10 75 112090 | 30
1 2 120 | 30 | 30 20 26 3 70 | 60 |40 | 25
12 4 70 | 45 | 30 18 27 8 30 100 | 45| 15
13 s | 55|85 |20/ 25 28 o |35/|095|50]| 10
14 6 45 | 100 | 60 30 29 10 45 | 150 | 70 | 40
15 7 80 | 100 | 150 | 50 30 2 80 | 55 | 35| 25
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JleTanu MamH
Tema: Pacuet 3y0uaToit mepegauu
PacuetrHo-rpaduueckas pabora

HOCJ’ICI[OB&TCJ'IBHOCTB peIICHUS 3aaa491

n
1.  OmpenenseM NepeaTOuHOE YUCIIO u = —-, OKPYIIISEM 0 CTAHAAPTHOTO.
n,
HoMmuHaIbHbIE TIEpEIATOYHbIE YHCIIA IIMIHMHIPUIECKUX PEAYKTOPOB OOIIETO

HazHaueHus corsacHo CT COB 221-83, mpuyem nepBblil psiji IPEANOYTUTEIBHEE

BTOPOTO.

1-it 1,0 1,25 1,6 2,0 2,5 3,15 (4,0 50 163
paA

2-i 1,4 1,8 2,24 2,8 3,55 4,5 5,6 - -
PAL

2.  BwiOupaem martepuan.

JI71s1 M3roTOBIEHNS IIECTEPHU U KOJIeca IIEPBOU IPYIIIIBI, OTO KOJIECa ¢ TBEPAOCTHIO
H<350HB, 3y0bst KOTOPBIX XOPOILIO IPpUPa0aTHIBAIOTCA, PEKOMEHIYETCS U3rOTaB-
JIMBATh U3 CPEIHE WJIM BBICOKO YTIIEPOAUCTBIX KOHCTPYKIIMOHHBIX CTAJIEH IMOJABEP-

KCHHBIX YJIYUIICHUIO.

3. OrnpenensieM npejien BBIHOCIUBOCTHU 110 KOHTAKTHBIM HaIPSKEHUSIM:
oy, = HB, +70
HB, —TtBepocTs no bpuHeo mectepHu.
4. OrnpenensieM T0MyCKaeMOE KOHTAaKTHOE HAIPSIKEHUE
1 22
SH
Sy=1,1 —Tpebyempblii 3ammac MPOYHOCTH.
5. Omnpenensem npejen BBIHOCIUBOCTH HAa U3THO
oo = 1,8HB,
6. OrnpenensieM 10MycKaeMoe HanpsiKeHnue nu3ruoda
[O-F ] = GSFO
F
Sg=2 — Tpebyempblii 3armac MPOYHOCTH Ha U3THO.
7. OnpenensieM KPYTSIIUN MOMEHT Ha OBICTPOXOJHOM BaTy
T = ﬁ; H-m
a)l
8. OmnpenenseM TpedyeMoe MEKOCEBOE PACCTOSTHUE U3 YCIIOBUS KOHTAKTHOM
MIPOYHOCTH

a, =4950 (u + lk/L*”;z (mpsiMO3yObIe KoJteca)
Wba olle [O-H ]
T\ okyp
a, = 4300 (u +1);|——2— (k0co3ybble Koieca)
l//ba clle [GH ]
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U- MepeaTouyHOe OTHOIICHHE
T-KpyTsmuit MOMEHT Ha ObICTPOXOAHOM Bajy, H-m

kyp — K03QduimeHT HepaBHOMepHOCTH Harpy3ku kyp=1,02

Ypa KO3 GUIIMEeHT JHb 3y0a (U1 IpSIMO3YOBIX KOJecC y,,=0,3; 171 KOCO3yOBIX
koJiec \yba=0,4)

[on]- momyckaemMoe KOHTAaKTHOE HAMPSHKEHUE.

OxkpyrisieM a, 10 cranaaptHoro 3Hadenust no CT CIOB 229-75

MesxoceBoe pacCTOsIHUE A, MM
lpsn | 40 50 63 80 100 | 125 |- 160 |- 200
2psia | - - - - - - 140 - 180 -
lpsan | - 250 |- 315 |- 400 |- 500 |- 630
2psanm | 225 | - 280 |- 355 |- 450 |- 560 |-
Cnenyer 1-i1 pan npeanoYnuTaTh 2-my.
0. Omnpenensem TpeOyeMblii MOTYITb 3alCTIIICHUS:
m=(0,01+0,02)- a,
OxpyrasieM o cradgaptHoro 3Hauenust no CT COB 310-76
Moaynu, MM
1 psin 2psin Ipsin 2psin
1 1,125 4 4,5
1,25 1,375 5 5,5
1,5 1,75 6 7
2 2,25 8 9
2,5 2,75 10 11
3 3,5 12 14

[Ipn Ha3HAYEHUH MOIYJIEN -1 P CaeayeT NPearnoYnuTaTh 2-My.

10. OmnpenensieM CyMMapHO€ YUCIIO 3yObEB.
2
Zs = L (npsamMo3yOble Koseca)
m
2a, cos
Zs = 24, s p (koco3yOBIe KoJeca)
m
11. OmnpenenseM 4uciio 3yObEB B IMIECTEPHE:
o+l
12. ompexensiem uncio 3yObeB KoJeca:
ZZZZz-Z]
13.  Omnpenensgem pa3mepsl KOJIeC:

- TMaMeTp HAYaJIbHON OKPYKHOCTH IIECTEPHU

d;=mZ, (npsimo3yObie KoJieca)
mZ,
COS

d, = (koco3yOnbIe KoJieca)

-IMaMETPhl OKPY>KHOCTEH BBICTYTIOB M BIIA/IMH IIIECTCPHU
d,=d +2m; d, =d, —25m
- TMaMeTPhl HAYaJIbHOW OKPYKHOCTHU KOJIeca
d,=mZ, (npsimo3y0ObIe KoJieca)
64




Z
d, = e (koco3yOble KoJeca)
cosf

- TUaMETPbl OKPY>KHOCTEW BBHICTYIIOB M BIAJIMH KOJieca
d,=d,+2m; d,, =d,—25m

- BBICOTA F'OJIOBKH U HOXKH 3y0a

h,=mj h, =1,25m

a

- TIOJTHAs BBICOTA 3y0a
h=225m
- IIUpUHA KoJyieca
b, =y, «a, =073a, (IpsIMO3yObIE KOJIECA)
b, =y,, sa, =0,4a, (KOCO3yOBIEC KOJIECA)

Yha- KOG PUITUEHT JUTHHBI 3y0a.
JIJ1st KoMIIeHCaITuy HETOYHOCTEH MOHTaXKa JJTMHBI 3y0a MeCTepHU TPUHUMAIOT-

Csl HECKOJIBKO OOJIbIIIe JUTMHBI 3y0a Kojieca

b]=b2+5
14.  VYTouHsIEM MEKOCEBOE PACCTOSIHUE

. d, +d,

o >
15. OmnpenensieMm cuiibl B 3alIEIJICHUN
- OIpeIeIIieM OKPYKHYIO CUITY

2T, 41000

F, ; H
d,

- OTIpeneIsieM PaaHuaIbHYIO CUITY
F,, = F, «tga (IpAIMO3yOBIE KOJIECA)

OL- YTOJT 3alleTUICHUS a=20": tg200=0,364
tga

F =F, (koco3y0ObIe KOJIECa)

COS
B- yron Hakmona 3y6a (8°-20°)
OnpenensieM 0CEBYIO CUITY
F, = F, « 1g3 (KOCO3yOBI€ KOJIECA)
16. IIpoBoauM CpaBHHUTENIBHYIO OIIEHKY MPOYHOCTH 3yOhEB IIECTEPHU U KOJIeca
Ha U3ruod

u
VF Y,

T1IE Yr| ¥ Y- KO3 duimeHTs! (opMbl 3y0a B 3aBUCHMOCTH OT KOJIMYECTBA 3yObEeB

Z 17 20 25 30 40 50 60 u 6o-

J€EC

YF 4,26 4,09 3.9 3,8 3,7 3,66 3,62 3,6

Tax xak MeHbIIee OTHOLLIEHUE MOTYYHIIOCH Y IIECTEPHH, TO U IPOBEPKY HEOO-
XOJIMMO BECTH ISl IIECTEPHHU.
17. Hanpsbkenue u3ru0a B 3yObsax HIECTEPHU
Vi F ke k o
IE T ]

4

(o}
F
meb,
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Yr1- K03 durueHt hopmel 3yda

Fi-okpyxnasa cuna, H

kg,=1,4 — KO3 pPuIMEHT TMHAMUIHOCTH

krp=1,4 — KOO PUIIMEHT HEPAaBHOMEPHOCTH HATPYy3KH

m — MOJAYJIb 3alleTICHUs

b, — mmMpuHa Kojeca, MM

[oF] - momyckaemoe HamnpsKeHue u3ruoa.

Ecnu 6g<[ocf] TO 3yObs IIECTEPHU YCIOBUIO MPOYHOCTH HA U3TUO yIOBIETBOPSIOT.
MexoceBoe pacCTOsIHUE ONPEACIISIeTCS U3 YCIOBUS KOHTAKTHON MTPOYHOCTH U
OKPYTJISIETCS] B OOJIBIIYIO CTOPOHY, TO3TOMY NMPOBEPKA Ha KOHTAKTHYIO MPOYHOCTh
HeleIecooopasHa.
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3amanue a1 pacyeTHO-TpaduIecKoi padoTHI :
Paccuutath npsmMo3yOyro nepeaady oAHOCTYIIEHYATOr0 HUIMHIPHUIECKOrO pe-
JQyKTOpa MPUBOJIa KOHBEHepa, BBIIOIHUTH IPOYHOCTHOM pacyeT mepeads 1Mo KoH-
TAKTHBIM HAIPSOKCHHUSIM U ONPEACIINTh apaMeTPhl 2JIEMEHTOB 3arierieHus. Mc-
XOJTHBIC JAHHBIC HEOOXOMMBIE JIJIS PEIICHHs CBOSTO BapHaHTa 3aJ1a4d, BEIOPATh
W3 TAOJINIIBL:

HumuHaprudeckuit 3youaTeiii peayKTop

Ne Bapu-
aHTI; MomHoOCTh Ha BEAYILEM Ba- YacroTa BpaleHus Be- YacroTa BpalleHus Be-
ay, Py, kBt JYILIEro Baja, Ny, MHH' | JIOMOTO Bama, ny, MUH
1 0,8 930 310
2 0,8 930 232
3 1,0 950 380
4 1,0 930 465
5 1,1 930 330
6 1,5 1420 284
7 1,5 950 238
8 1,5 930 600
9 1,7 1420 226
10 1,7 930 640
11 2,2 720 228
12 2,2 950 235
13 2,2 1420 290
14 2,8 930 330
15 2,8 950 258
16 2,8 1420 226
17 3,0 720 28
18 3,0 960 480
19 3,0 1420 286
20 4,0 730 330
21 4,0 960 342
22 4,0 1450 460
23 4,5 950 526
24 5,5 725 580
25 5,5 730 456
26 5, 950 676
27 5,5 1450 580
28 7,0 980 544
29 7,0 1440 515
30 7,5 970 606
31 7,5 1460 462
32 10 980 398
33 10 1460 580
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TpeOoBaHus K HAMMCAHUIO TBOPUECKOU PabOTHI

BHeaynutopHas camocTosiTeNbHasi paboTa M0 TEXHUYECKOM MEXaHHUKE — CILia-
HUPOBAHHOE, OPTaHU30BAHHOE U KOHTPOJIMPYEMOE MEPONPHUATHE, BBINOJIHIEMOE
o pa3paboTaHHBIM 3aJaHMUSIM TpenoaaBarens. PaspabareiBas 3amaHus, Oblia
yuTeHa npo¢uiabHas HaNpaBICHHOCTh M3YYE€HUS TUCLUIUIMHBI, PEAEIbHBIA 00b-
€M 3aJaHul, ONTHMAJIbHBIE 3aTPaTbl BPEMEHU HA HMX BBIIOJHEHWE, |HUIUYHBIC
OLIMOKY IPH BBIIIOJIHEHUHU Pa3IMYHbIX BUJIOB paOOT, MPUYMHBI UX BO3HUKHOBEHUS
U CIIOCOOBI YCTPAaHEHUS], BAPUATUBHOCTD 3aJ[aHHi, YPOBEHb OOYUEHHOCTH CTYICH-

TOB, 0COOCHHOCTH M CITIOCOOHOCTh O0yJarOITHUXCHI.

1. Crynenueckasi TBopUeckas paboTa — CaMOCTOSITEILHOE MCCIEI0BaHUE 110
n30paHHON TeMe, MOJKHO HAYMHATHCA C OOOCHOBaHUS BBIOPAHHON TEMbI U
JIMYHOTO OTHOIIIEHUS K HUM (TIPUBIIEKATEIILHOCTh U aKTyaJIbHOCTb TEMBbI)

2. ConepxaHue paOOThl JOJDKHO COYETATh KaK TEOPETUUYECKU TaK U
MPaKTUYECKUN MaTepuan (BaKeH 1moad0p HArISAHOTO MaTepuarna).

3. Pabora gomxHa ObITh aKKypaTHO opopMIiIeHa (HarmeuyaTaHa Ha KOMITBIOTEPE U
pa3MeleHa B Marnke).

4. TUTynbHBIN JIUCT JOJIKEH OBITH COCTABJICH MO 00pasily (OH MepBbId, HO HE
HyMepyeTcs), npuiioxxkenue 1,2.

5. Bce cnenytonue crpaHullbl npoHymepoBaHbl. L{udper craBsat B cepe-
JIMHE BEPXHETO TOJISI CTPAHUIIBI.

6. Ha BTOpoOii cTpaHuIile JOJKHO OBITH HAaNleYaTaHo cojepKaHue paboThl (TJ1aH
JUISL TOKJIajia B TpocToi (hopMe: BBeJCHUE, OCHOBHAS YacTh, 3aKJIIOUCHUE, CITU-
COK JINTEpATyphl; IPUMEPHBIN MIaH 111 pedepara: BBeJcHUE, IV1aBa 1, riasa 2,
..., 3aKIIFOYEHUE, CITUCOK JINTEPATYPHI).

7. B xoHie pabOThl ClEAyeT BKJIIOUUTH OTACJIBHYIO CTPAHMIy CO CIHUCKOM
UCIIOJIb30BAaHHOM JINTEPATyphl, COCTABICHHBIM B al()aBUTHOM TIOPSJIKE:
®.11.0., aBTOp, Ha3BaHWE KHUTH (CTaThH), MECTO U HA3BaHUE M3/ATEILCTBA,
roa usnanus. [Ipu ucnonp3oBanuu MHTEpHETA CllelyeT yKa3aTh HA3BaHUE Caui-
Ta.
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TpeOoBaHus K BBIMOJIHEHUIO 3a/IaHUM 110 AITOPUTMY

CTyneHTy, BBIIOTHSIONIEMY 3aJJaHuUs TI0 aITOPUTMY, HEOOXOUMO:

M3YYHUTh KpPAaTKHUE TEOPETHUECKHUE CBEJCHHUS 110 TeME 3a/1aHus;

HIPOYUTATh UCTOUYHUK JIUTEPATYypPbl, COOTBETCTBYIOIIUI TeMe 3aJaHus, yKa-
3aHHBIN B IEPEYHE;

U3y4YUTH aJITOPUTM I10 TeME 3a/1aHuUS;

W3YYUTDH MIPUMEPHI BHITIOJHEHUS TUIIOBBIX 3aJJaHUi;

0(opMHUTH BBHITTOJHEHHOE 3a/IJaHUE B TETPAIU JJISi CAMOCTOSITENILHBIX padoT;
3allUCh JOJDKHA CoAep)kKaTh MmUdp 3a7aHus, YCIOBHE 3aJaHMs, pEIICHUuE,
MIOJIHBIN OTBET, MPOBEPKY (€CIU HEOOXOIUMO), BBIBOJL (€CIIH HEOOXOIUMO);
caTh paboTy NpPEnoaBaTeNo B COOTBETCTBUH C YCTAHOBJIEHHBIM CPOKOM.
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TpeOoBaHus K BBIMOJIHEHUIO MTPE3EHTALIAN

® [Ipe3eHTanus HE AOHKHA ObITh MEHBIIE IECATH CIANI0B.

e Craiij1 JOJHKEH COJEpKaTh MUHUMAJIBHO BO3MOXHOE KOJIMYECTBO CIIOB.

e [IepBbIil TUCT- 3TO TUTYJBHBIN JHUCT, HA KOTOPOM JIOJKHBI OBITh MPECTABIICHBIL:
Ha3BaHUE MPOEKTa, Ha3BaHUeE BhIMycKarolel opranuzanuu, PO aBTopa, ero
MECTO pabOThI U TOKHOCTb.

e ClleIyIoIIUM CIaiA0M JIOJKHO OBITh COJIEp>KAHKE, IIE€ MPEACTABIECHBI OCHOBHBIE
3Tanbl ypOKa-Npe3eHTaI1H.

e JIyi1 HagmUCe U 3ar0JIOBKOB CIEAYET YNOTPeOIsITh YeTKUN KPYMHBIN MIPUQT.
JIakOHMYHOCTH — OJIHO U3 MCXOJIHBIX TpeOOBaHMI Mpu pa3paboTKe Mpe3eHTa-
1007078

¢ KenarenbHO mpUCYTCTBHE Ha CTpaHMIIE OJOKOB C PasHOTUIHOW MH(pOpMaLuen
(Tekct, rpaduKu, quarpaMmbl, TaOJUIbI, PUCYHKH), TOMOIHSIIOMIEH Ipyr Apy-
ra.

¢ KittoueBbie ciioBa B MHGOPMAIIMUOHHOM OJIOKE HEOOXOIUMO BBIIEIUTH. JIJis BbI-
JeneHust THPOPMALIMK CIIETYET UCTIOIb30BaTh KUPHBIA IIPUQPT WA KYPCHUB.

e Hanbounee BaxxHast ”HPpOpMaLKs TOJKHA pacnoiaraThCsl B LIEHTPE Cllai/a.

e 3anuBKa (QoHa, OYKB, JIMHUN NPEINOUYTUTENILHO CIOKOWHOTO I[BETA, HE BBI3bIBA-
Iol1as pa3ipakeHuss U yromiieHus rnas. s ¢poHa U TeKcTa clieAyeT UCIOIb-
30BaTh KOHTPACTHBIE LIBETA.

e [Ipe3eHTanys 10KHA OBITH BBHIIIOJIHEHA B €IMHOM CTHJIE.

e Ciienyet uzberarhb CTUJIEH, KOTOpbIe OyAYT OTBIEKATh BHUMAHUE YYaIIUXCS OT
MpEe3eHTaLUU.

e He cTouT 310ynotpelasiTh pa3iMyHbIMU aHUMAIIMOHHBIMU 3D PeKTamMu, OHU HE
JOJKHBI OTBJIEKATh BHUMAHUE OT COJIEpKaHUs MH(OpMAIUKU Ha cllaie.

e Jlns oOecrieueHus: pazHooOpas3usi CieayeT UCIOIb30BaTh pa3HbIE BUIbI Claii-
JIOB.
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KoHTpoJib pe3ynbTaToB caMOCTOSTENLHOM PaOOTHI CTYJIEHTOB

OO0s13aHHOCTD KOHTPOJISI CBOCBPEMEHHOCTH M KAdyeCTBA BBIMOIHEHUS ayJIH-
TOPHOM M BHEAYAUTOPHON CaMOCTOSTEIbHON pabOThl CTYJEHTOB — 3TO COOTHOLIE-
HUE JOCTUTHYTBHIX CTYJACHTAMH PE3YJIbTATOB B XOJI€ CAMOCTOSITEIBLHOW pabOTHI €
3aIUTAHUPOBAHHBIMU YMEHUSAMH 00ydeHusi. OCHOBHAs LI€JIb COCTOUT B BBISIBIICHUU
JOCTUTHYTBIX YCIIEXOB CTYIEHTaMH, B OINPEIACICHUN IIyTEHM UX COBEPIICHCTBOBA-
HUSl, yIIyOJleHHus 3HaHUM, YMEHUN, ¢ TeM, YTOOBI CO3/1aBaUCh yCIOBUS JUISI TIO-
CJIEYIOLIETO BKJIFOYEHUS CTYJECHTOB B aKTHUBHYIO CAMOCTOSITEIBHYIO TBOPUYECKYIO
JEATEIbHOCTh. JTa 1€Nb, B IIEPBYIO OYEPEb, CBA3aHA C ONPEICICHUEM KayecTBa
YCBOGHHUSA CTyJIEHTaMHU y4eOHOro matepuaia B pamkax Tpebosanuit ®I'OC CIIO.
Bo-BTOpBIX, KOHKPETH3AIIMU OCHOBHOM IIENTM KOHTPOJISI CAMOCTOSTEIHLHONU pabOThI
CTYJEHTOB CBSI3aHO C OOyYE€HHEM CTYJEHTOB IPUEMaM B3aMMOKOHTPOJISI U CaMO-
KOHTpOJIsL, (popMUpOBaHUEM NOTPEOHOCTH B CaMOKOHTpoJie. B-TpeTbux, aTa 1enb
IIPEAINOJaraeT BOCIUTAHUE y CTYIAEHTOB TAKUX KAa4yeCTB JIMYHOCTH, KaK OTBET-
CTBEHHOCTH 3a BBINIOJHEHUE MOPYUYEHHON padOThl, MPOSBIEHUE TBOPUYECKON MHU-
L{UATUBBI.

B kauecTBe (hopM U METOAOB KOHTPOJISI HCTIOIB3YIOTCS:

- 3a4€THI;

- KOHTPOJIbHBIE Pa0OTHI;

- TEXHUYECKUE JUKTAHTHI;

- 3aIUTa 10KJIa10B, peepaTos;

- IPOBEPKA YMEHNUW W HABBIKOB IOJb30BAHUS CIIPABOYHOM JINTEPATYPOH,
CTaHJapTaMu, TaOIUIIAMH.
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Kpurepnun oLieHKH pe3yabTaToB CaMOCTOSITENBHON BHEAYAUTOPHOU
paboThI CTYIEHTOB

ConepskaHrue W HAIPABJICHHOCTH 3aJaHUM ISl CAMOCTOSATEIILHON pabo-
ThI JIOJDKHBI ONPEACNSAThCS Ha OCHOBE Au((EepeHIIMPOBAHHOTO MOIX0/a CIIO-
COOHOCTSIM ¥ BO3MOXHOCTSIM CTYJICHTOB.

VY CIOBHO CTYIEHTOB KaXKI0W y4eOHOW TPYIIBI MOXKHO pa3/IeiNTh HA YEThI-
pe TMOATPYTIIHL:
- IepBasi MOATPYIIA: CTYISHTHI, 00JagaloNie TTyOOKUMU 3HAHUSIMH, Pa3BHUTHI-
MU CITOCOOHOCTSIMH, TOTOBHOCTBIO K CaMOCTOSITEILHON pabOTe, BHICOKHM TEM-
IOM Y4eOHOU JIeATenbHOCTH. VX HHTepecyeT NeHCTBEHHBI HHTEPEC K MPEAMETY,
¥, TEM HE MEHEe, IPHU BBHITIOJHEHUN CAMOCTOSITEIBHBIX PA0OT OHHM HCTBITHIBAIOT
TPYJIHOCTH U3-3a CJIa0bIX HABBIKOB CaMONPOBEPKU, HEBHUMATEIBHOCTU MPHU BbI-
YUCIICHHSIX.
- BTOpasi MOATPYMIA: CTYICHTHI, OTINYAIONTUECS CTAPATEIHbHOCTBIO U CIIOCOOHO-
CTBIO, OHHU XOPOIIIO 3HAIOT U3y4aeMblii MPOTPaMMHBIA MaTepual, JErKO CIpaBis-
IOTCS C OJTHOTUITHBIMH 3aJaHUSMU, TIPOSBIISIIOT HHTEPEC K MPEAMETY, HO B OTJIH-
Yye OT MEePBOM TPYIIIbI, 3TU CTYJEHTHI HE OOHAPYKUBAIOT TBOPUYECKOTO MOIX0/1a
MPY BBINOJHEHUM 3aJaHuid. OHU BCTPEUYAIOT 3aTPYAHCHUS HU3-3a HENOCTATOYHO
chopMHUPOBaHHBIX 001 YUeOHBIX HABBIKOB, a TAKXKE M3-32 HEYMEHHSI KOHTPOJIU-
pOBaTh U MPOBEPSATH CEOI.
- TPEThs OATPYIINA: CTYICHTHI HE TITyOOKO 3HAIOT TEOPETUUCCKUA MaTepHual, NH-
TepeC K MPEAMETY y HUX HE BhIpaKEH. 3aTPyIHEHUU TIPH BHITIOJIHEHUHA CaMOCTOS-
TeJIBHOW paboThl Topa3no Gosbiie. OHU cabo BiaACIOT 001Ie-y4eOHBIMA YMEHU-
SMH ¥ HaBbIKAMH, HE YMEIOT IPUMEHSITh 3HAHUS, TIOJIYYCHHBIC TIPU U3yUYCHUHU JIPY-
TUX JUCITUTUIHH.
- yeTBepTas MOATPYIINA: CTYACHTHI IIJIOXO0 3HAIOT TEOPETHUUSCKUN MaTepual, y HUX
OTCYTCTBYIOT HAaBBIKM CaMOCTOSITCIIPHOW pa0OTHI, MOATOMY C 3aJaHUSIMH Ha
HaYaJIbHOM dTalle OHHM HE CIIPABJISIOTCS, TaK KaK HE BCETJIa TOHMUMAIOT UX CYTh.

OO01m1e KpUTepuu OIICHKU PE3YJIbTATOB CAMOCTOSITEIbHON PabOThI CTYCHTOB:

B YPOBCHb OCBOCHUS CTYJICHTaM Y4eOHOTO MaTepuana;

M yMEHHUS CTYACHTa HCIOJIb30BaTh TCOPETUUYCCKHUE 3HAHUS IPH BBITIOJIHCHUU
MPaKTUYECKUX 33]1a4;

m c(HhOPMHUPOBAHHOCTH 00IIEYIEOHBIX YMEHU;

m 000CHOBAaHHOCTb U YE€TKOCTh M3JI0KCHUS OTBETA;

m ohopMIICHHE MaTepHalia B COOTBETCTBUH C TPCOOBAHHSIMU.
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Kpurepuu olieHKH HanmMcaHUsi TBOPUYECKON PabOThI:

COJIEPKATENBHOCTh pedepara (10KIaaa), COOTBETCTBEHHO IUIAHY;

OTpa’kKeHHE OCHOBHBIX TOJIOKEHUH, PE3yJIbTaTOB padOThI aBTOPA, BHIBOJIOB;

SICHOCTb, TJAKOHUYHOCTb U3JI0’KEHUS MBICIIEH CTY/ICHTA;

HaJIMYUE CXeM, rpauuecKoe BblIeICHHE 0CO00 3HAaUMMOM HH(popMaLny;

COOTBETCTBHE O(OPMIICHUS TPEOOBAHUSAM;

TPaMOTHOCTD U3JI0KEHUS;

pedepar (I0KIaa) CIaH B CPOK.
OneHka ,, 3a4TeHO ““ CTaBUTCS MPHU YCIOBHM BBIIIOJHEHUS BCEX CEMU IIYHKTOB
KpUTEpUs OILICHKH HAMMKUCAHUS TBOPUYECKON PabOTHI.

OueHka ,, YCI0BHO 3a4TE€HO ““ CTAaBUTCA MPU YCIOBUU BBIIOJHEHUS 1-5 MyHK-
TOB KPUTEPUS OLIEHKU HAaIIMCaHUs TBOPUECKON pabOTHI.

Omnenka ,, He 3auteHo “ craBUTCA MpU YCIOBUM HE BBIMOJHEHUS BCE CEMU
IYHKTOB KpUTEPHsI OLICHKU HAMCAHUS TBOPUYECKOM pabOThI.

Nounkwh =

KpI/ITepI/II/I OLICHKH BBITIOJIHCHU A SaI[aHI/Iﬁ 110 AJITOPHUTMY:

1. COOTBETCTBHE pabOTHI BEIIAHHOMY 33JIaHUIO;

2. MOJTHOE aKKypaTHOE M MpaBUILHOE OPOopMIIeHHE pabOThl B COOTBETCTBUU C
TpeOOBAHUSIMU;

3. HaJIMYue BCEX MPOMEKYTOUHBIX BBIKIIAJIOK;

4. HaJIM4Me CXeM, rpaduyeckoe BbIACIEHHEe 0C000 3HAYMMOUW MH(OpMauu
(ecnu HE 00X0IUMO);

5. HaJM4yue MPaBUWJIBHOTO OTBETA U MTPOBEPKHU NMPABUIILHOCTHU BBITIOJIHEHUS;

6. IPaMOTHOCTb U3JI0KCHUS,

7. CBOEBpEMEHHAsI clja4ya paboThI.

OueHka ,, 3a4T€HO * CTAaBUTCS MPU YCIOBUM BBIIIOJHEHUS BCEX CEMHU ITYHKTOB
KPUTEPHUS OLICHKH BBITIOJHECHUS 3aJaHUSI TIO aITOPUTMY.

Ouenka ,, YCIOBHO 3aU4TE€HO ““ CTAaBUTCA MPH YCIOBUU BBINOJHEHUS 1-5 MyHK-
TOB KPUTEPHUS OLICHKHU BBITIOJIHEHUS 33/IaHUS 110 AJITOPUTMY.

Ouenka ,, He 3aureHo “ cTaBUTCS NMpU YCIOBUM HE BBINOJHEHUS BCE CEMU
MYHKTOB KPUTEPHUSI OLICHKHU BBIMOJHEHUA 33JIaHUS 110 allTOPUTMY .
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