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Teoperudeckass n mpukiagHas Mexanuka (MexaHWKa): METOM. YKas3.
¥ MHAUBHI. 3a1anus s ctyaentoB 1O, oOyyaronuxcs no HarpaBiIeHUSIM
140100 «Tennosnepreruka u Terorexuuka», 140400 «DmekTposHepreTuka
u anekrporexHuka», 200100 «IIpubopoctpoenue» / coct. E.H. Ilamkos,
O.C. IlycroBeix, B.B. I'ypun; ToMCKUII TOJUTEXHUYECKUN YHHUBEPCHUTET. —
Tomck: M3a-Bo ToMckoro nmoiMTeXHuueckoro yuusepcurera, 2013. — 87 c.

Meroanyeckue ykazaHWsi U WHIWBUAYAJIBHBIC 33aJIaHUSI PAcCMOT-
PEHBl U PEKOMEHJIOBAHBI K M3JaHUI0 METOAUYECKHM CEMHHAPOM
Kaeapbl TEOPETUYECKOM W NPHUKIAJAHOW MEXaHUKH « »
2013 rona, mpotokom No
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AHHOTANUA

Metoanueckue yka3zaHUsl 1 UHAMBUIyaJIbHbIEC 3aaHUS MO JUCILIMII-
nuHaM «TeopeTuueckass M MpUKIATHAs MeXaHHKa» U «MexaHuKay
npeaHasHadyeHsl i ctyaeHToB 1O oOydaromuxcs 1Mo HarpaBJICHUSIM
140100 «Temnosneprerrika u terorexuukay, 140400 «DnekTposnep-
reTuka u snexkrporexuukay, 200100 «[Ipubopoctpoenuey. Jlannas auc-
LUIUIMHA U3YYaeTcsl B IBYX ceMecTpax. B ueTBepToMm (BTOpoM) cemect-
pE CTYAEHTHI BBINOJHAKT WHAUBUIYaJbHOE JOMAIlHEE 3aJaHue, B Is-
TOM (TPETHEM) CEMECTPE BBIMOIHIETCS KypCOBOM MPOEKT.

IIpuBeaeHO conxepKaHUE OCHOBHBIX TEM JMCLHUILIMHBI, yKa3aHbI
TeMbl MPAKTHYECKUX 3aHATUHN. [IpuBeneHsl BapuaHThl UHAUBUIYAIbHO-
ro JOMalIHero 3ajaHus. JlaHbl MeToAMYecKHe yKa3aHWs 10 BBINOIHE-
HUIO UHJIUBUYaIbHOTO JOMAITHETO 3aJaHusl.
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1. MECTO JUCHUIIVIMHBI B CTPYKTYPE
OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hucuunnuna «Teopernyeckass W TNPUKIAAHAS MEXAaHUKA» BXOJUT
B IIUKJI TEXHUYECKUX AUCUUILINH, [IpodeccrnoHanbHbIi UKL

[Tpu u3yyeHUH TUCHUILINHBI CTYI€HThI 3HAKOMSITCSL:

1) ¢ TepMuHONIOTHEH, OCHOBHBIMH MOHSATUSMH U ONPEICICHUSIMHA Me-
TOJOB MPUBEACHUS CUCTEM CHUJ K LICHTPY U YPaBHEHUSIMHU PAaBHOBECHUS;

2)c BUJAaMH IBWKCHHI TBEPIBIX TEI U OCHOBHBIMU KHHEMaTHYe-
CKHMU XapaKTEePUCTUKAMH;

3) ¢ mpocTeHIIMMU BHIIaMH HArpyKeHUH U OCHOBAMH PAacUETOB Ha
IPOYHOCTb, KECTKOCTh, YCTOMUYNBOCTD CTEPKHEBBIX KOHCTPYKIIMHA;

4)c MeXaHWYECKMMHU XapaKTEPUCTUKAMHU KOHCTPYKIMOHHBIX MaTe-
pHaNOB, SKCIEPUMEHTATBHBIMU METOJAMH OIpEACICHUs] MEXaHUYECKUX
XapaKTePUCTUK;

5) co CTPYKTYpPHBIM aHaJM30M MPOCTEUIITUX PHIYKHBIX MEXaHU3MOB;

6) C OCHOBHBIMH THIIAMH, XaPAKTCPUCTHKAMH U MPUHIUAIIAMH JICHCT-
BUSI IEPEJATOYHBIX YCTPONUCTB U KOHCTPYKLIHIA.

B mpouecce ocBOeHMsI NUCHUIUIMHBI Y CTYAEHTOB Pa3BUBAIOTCS Clie-
AYIOIHEe KOMIETCHIINH:

1. Vuusepcanvnoie (obwexyiomyphoie):

1) crmocoOHOCTH K OOOOIICHHIO, aHATU3y, BOCIPHITHIO HWH(pOpMa-
IIUH, TIOCTAHOBKE IIEJTH M BBIOOPY MyTE €€ JOCTHKCHNUS;

2) crnocoOHOCTH B YCIOBUSIX Pa3BUTHs HAYKUA M M3MEHSIOIIEHCS CO-
UATbHON MPAKTHUKU K MEPEOIeHKE HAKOIUIEHHOTO OIbITa, aHaJU3y CBOHUX
BO3MOKHOCTEH;

3) rOTOBHOCThH MPUOOPETATh HOBBIC 3HAHUS U UCIIOJIL30BATh PA3IINY-
HBIE CPE/ICTBA U TEXHOJOTUU O0yUEHUS;

4) TOTOBHOCTh K CaMOCTOSITEIIbHOW, WHAWBUAYAIBHON paboTe, Mpu-
HATHIO PELIEHUH B paMKax cBOel nmpoeccrnoHanbHOM KOMIIETEHIINH,

2. Ilpogheccuonanvhuie:.

1) crmocoOHOCTh M TOTOBHOCTH HCIIOJB30BaTh HH()OPMAIMOHHBIC
TEXHOJIOTHH, B TOM YHCJIE€ COBPEMEHHBIE CPEICTBA KOMIBIOTEPHOU IpaduKw,
B CBOCH MpeIMEeTHOM 00J1acTH;

2) CIOCOOHOCTH JIGMOHCTPHPOBATH 0A30BbIC 3HAHUS B 00JaCTH eCTe-
CTBEHHOHAYUYHBIX TUCHUIUIMH U TOTOBHOCTH MCIOJB30BAaTh OCHOBHBIE 3aKO-
Hbl B TIPO(ECCUOHATBLHON AESITENbHOCTH, MPUMEHATh METOAbl MaTeMaTuye-
CKOTO aHaiH3a U MOJEITUPOBAHUS, TEOPETUIECKOTO U IKCIEPUMEHTAIBHOTO
WCCIICTOBAHMS;

3) crnocoOHOCTh OIEHMBATH MEXAHUYECKYH0 MPOYHOCTh pa3padaThi-
BAEMBIX KOHCTPYKLIHH;
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4) TOTOBHOCTH pa3padaThBaTh TEXHOJOTUYECKHE Y3JIbI DIEKTPO-
AHEPreTUYECKOro 000PY10BaHNUS;

5) rOTOBHOCTH M3y4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIUIO, OTCUE-
CTBEHHBIN 1 3apYOEKHBIA OIBIT 110 TEMATUKE UCCICAOBAHUSI.

J1J1sl IOTHOLIEHHOT'O YCBOCHUS IUCIMIUIMHBI O0JIbIIOE 3HAYEHUE UMEIOT
3HaHUS, YMEHUSI, HABBIKM U KOMIIETCHI[UU, TPUOOPETEHHBIEC CTYICHTaMU, IIPU
W3YyYECHUH CIEAYIOIUX TUCHUIUIMH: «Marematukay; «Pusukayn; «MHxeHep-
Has rpadukay.

JIns ycnenHoro OCBOEHUs TUCHUIUIMHBI CTYJEHTHI J0JKHbI 3HATD.

N3 pucuunimebl «BepIcHIasg MaTeMaTHKA» CTYACHT JOJDKEH 3HATh
U YMeTb HCIIOJIb30BaTh METO/IbIL:

® DPEUICHUN CUCTEM JIMHEWHBIX YPABHEHUM;

® MaTeMaTHYECKOro aHanu3a (Impenes, HENPephIBHOCTh, MTPOU3BOIHAS,
MHTErpaj ! T.I1.);

® UCCJIC0OBAHUS, AHAJTUTUYECKOI0 U YMCJIECHHOIO PELICHUs 3a/1a4 Ma-
TEMATUYECKOI0 aHaJIn3a;

® UCCJICI0OBAHUS, AHAJTUTUYECKOrO M YUCJIECHHOIO PELICHMS 3a7ad JIu-
HEWHOU anreOpbl M aHATUTUYECKOW TEOMETPUHU.

N3 nuctunnuabl «@U3UKA») CTYACHT JOJKEH 3HATh U YMETh!

® HCIIOJIb30BaTh OCHOBHBIE IIOHATHS, 3aKOHBI U MOJIEIIM MEXAHUKH.

® OLICHMBATH YHMCICHHBIC TOPSIAKM BEJIUYNH, XapaKTEPHbIX IS pa3iiny-
HBIX Pa3/EioB €CTECTBO3HAHUSA.

N3 mucummummasl «AHKeHepHasi rpauka) CTYIEHT IOKEH 3HATH
U YMETh:

® CrocoObl 0TOOpaXKEeHUs MPOCTPAHCTBEHHBIX ()OPM Ha MJIOCKOCTH;

® MPaBWJIA U YCIIOBHOCTHU MPH BBITTOJTHEHUHN YEPTEKEN.

NmeTh HABBIKH:

® DEIICHUS CUCTEM JIMHEWHBIX YPABHEHU;

® DEIICHUs U UCCIIEIOBAHMUS 3a/1a4 MAaTEMAaTUYECKOTO aHAIU3a;

® pEHICHUS W MCCIEIOBaHUS 3a/lay JIMHEWHOW anreOpbl U aHAIUTHYe-
CKOM T€OMETPHH,;

® JCIOJIb30BAHUS 3aKOHOB U MOJICJIEV MEXAHUKH;

e 0TOOpaXeHUs! MPOCTPAHCTBEHHBIX (DOPM Ha IIIOCKOCTH;

® BBIIIOJIHCHUS TEXHUUYECKUX YEPTEKEN.

Ilpepexsuzumamu TaHHOW TUCUUIUIMHBI SBJISAIOTCS: «Bpicuias marema-
TUKay; «Ousnkay; « HxenepHas rpaduxay.

Kopexsuzumamu — « TersioBble 1 aTOMHBIE DJIEKTPUYECKUE CTAHLIAN.

| )
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2. COAEP/KAHUE
TEOPETHYECKOI'O PA3JIEJIA IUCIUIIJINHBI

Benenne. Mecto u 3HaueHue kypca «Teoperuueckas W HpUKIaaHAS
MEXaHHUKa» B sy OOLIEMH)KEHEPHBIX AUCUUIIINH. OCHOBHBIE TEHICHLMU
B Pa3BUTUU MAIIMHOCTPOCHHS (poOOTH3aIus, KOMIUIEKCHAs MeXaHW3allus,
CHIDKEHHE METAINIOEMKOCTH KOHCTPYKIUH, YBEIHMUEHUE MPOU3BOAUTEIHHO-
CTH, YMEHBIIIEHUE SHEPromnoTpeOiIeHHs, YAYUYIICHHE IKOJOTUYECKUX Mapa-
METPOB H T.1.).

3agaun Kypca. MeToauka U3y4eHus Kypca.

2.1. TeopeTnueckasi MEXaHUKA

Beenenune. B nepBoii yactu kypca «Teopernueckas U TEXHUUECKAs Me-
XaHUKa» PacCMaTpUBAIOTCSI BOIMPOCHI TEOPETUUYECKOM MEXaHUKH, KOTopas
COCTOMT U3 TPEX Pa3feioOB: CTATUKH, KHHEMAaTUKW U TUHAMUKHU. JTO QyHAa-
MEHTaJIbHasl (PU3UKO-MaTeMaThuecKkas JIUCLMIUIMHA, SBISOMascsa 0a3oif
OOJIBIIMHCTBA 001aCTel COBPEMEHHON TEXHUKHU U OOIIETEXHUUECKUX JTUCIIH-
IJTMH TaKWX, KaK COMPOTUBIICHUE MAaTEPUAJIOB, ACTaIN MaIllMH, TEOPUS MeXa-
HU3MOB M MaIllvH U T.J.

N3nararoTcss OCHOBHBIE MPUHIUIIBI 1 METOABI MEXaHUKH, HEOOXOIUMbIC
CTYICHTY JUUIS YCBOCHUS TOCJICAYIOMMNX OOIMIETEXHUYSCKUX JTUCITUIIINH, HUC-
MOJIb3YEMBIX B MPOGECCHOHAIBHON AeATeIbHOCTH. M3ydaroTcst yCloBus paB-
HOBECHS Tejla U CHUCTEMBbI TeJl, KHHEMaTHKa TOYKHA M TBEPAOro Teja, 00Ime
TEOPEMbl IMHAMUKHA CUCTEMBI.

Pexomenayemas suteparypa: [1, 2].
MeToanueckue yKasaHust
BBenenue

Teopernyeckas MexaHUMKa H3y4daeT OOLIME 3aKOHBI MEXaHHYECKOIro
JNBWKEHUSI MAaTEPUATIbHBIX TEJ U BO3HUKAIOIINUX IIPU 3TOM B3aUMOIEHCTBUAX
MEK]y TEIaMHU.

Kypc TeopeTtnueckoin MEXaHUKH IEIIATCS HA TPU OCHOBHBIX pa3jiena:

— CTaTHKa,;

— KUHEMAaTHKa;

— IMHAMMKA.

Cratuka u3y4aeT yCIOBUS PAaBHOBECHS MATEPUAJbHBIX TEJ MO JEHCT-
BHEM IIPUJIOKEHHBIX K HUM CHII.

Kunemaruka m3ydaer IBM)KEHUE MAaTEPUAIBLHBIX TEJI BHE CBS3HM C CUJIA-
MH, BBI3BIBAIOIIMMU ITO IBUKCHUE.
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I[I/IHaMI/IKa N3y4acT 3aKOHbI IBUKCHHUA MATCPHUAJIbHBIX TCJI B 3aBUCHUMO-
CTH OT ﬂCﬁCTBYIOIHHX Ha HUX CHIJI.

Craruka

[Ipenmer cratuku. OCHOBHBIE TOHSITUS CTATUKU: aOCOJIOTHO TBEPAOE
TEJI0, MAaTepUAIbHAA TOYKA, SKBUBAJICHTHBIC M YPABHOBEIIEHHBIC CHUCTEMBI
CWJI, PABHOJICMCTBYIOIIAs], CUJIBI BHEIITHUE U BHYTPEHHUE. AKCUOMBI CTATUKH.
CB43b U peakiuu cBsizeil. OnopHbIE YCTPOUCTBA U UX PEAKIIUH.

['eomeTpudeckuii crocod cIoKeHHs CHl. PaBHOJEHUCTBYOIIAs CXOJIs-
IIUXCA CUJI. Y CIIOBHE PABHOBECHUS CUCTEMBI CXOJISIIIIUXCS CUJI B TEOMETpUYe-
ckoit opme. IIpoekius CUlbl Ha OCH KOOPJWHAT. AHATIUTUUECKUN CIIOCOO
CIOXEHUSI CUJI. AHAIUTHUYECKUE YCIIOBUA PABHOBECHSI TBEPJOrO Tejia MOJ
JICCTBUEM CHUCTEMBI CXOSIIMNXCS CHUJL.

MOMEHT CUJIbl OTHOCUTENIBHO 1IEHTpa (TOYKH) KaK BEKTOp. Anredpanye-
CKasl BeJIMYMHA MOMEHTa cuibl. [loHdaTHE 0 mape crii. MOMEHT mapbl CUJI Kak
BEKTOpP. Y CIOBHUS S3KBUBAJICHTHOCTH Map. Y CIIOBUSI pABHOBECHSI CUCTEMBI Map
CHJI Ha MJIOCKOCTH.

MOMEHT CHJIBI OTHOCHTEIBHO OCH; 3aBUCHUMOCTh MEXJIY MOMEHTAMH
CUJIbI OTHOCUTEJIBLHO IIEHTPa U OCH, TPOXOASIIEH Yepe3 3TOT LUEHTpP, hopMy-
JIbI 7151 BBIYUCIIEHUSI MOMEHTOB CUJIbI OTHOCUTEIIBHO KOOPAMHATHBIX OCEH.

Teopema 0 MpUBEICHUN MPOU3BOJIBHOM IJIOCKOM CHUCTEMBI CHJI K JaH-
HOMY LICHTPY, TJIaBHBIN BEKTOP Y IJIaBHBII MOMEHT CUCTEMBI CHUJI.

Cityyan mpuBEACHUS TIOCKOM CHCTEMBI CHJI K OJHOM Mape U K paBHO-
JNIEUCTBYIOIICH. Y pPaBHEHUSI PABHOBECHUS Te€JIa, HAXOSAIMIErOCA MO BO3JICUCT-
BHEM IIOCKOM cHUCTeMBI cuJl. CTaTUYECKU ONpPEACIMMbIE U HEOTPEACIUMbIC
3ampaun. [loHsTHE O TpeHMH CKOJIbX)eHus. KoadduimeHT TpeHus cKobxke-
HUs. Yron Tpenus. TpeHne kaueHus.

[IpuBeneHne cucTteMsl MApPAJUIENBHBIX CHJI K PaBHOJEUCTBYIOLIEH.
LenTp nmapamnensHbix cui. LleHTp TshkecTr. @OpMyibl ISl KOOPAUHAT LIEH-
Tpa MAPAJUICIBHBIX CHJI W LUEHTPA TSHKECTU. LIEHTpBI TSHKECTH MPOCTEUIIMX
MJIOCKUX (PUTYp U TEIL.

Kunemaruka

[Ipenmer kunematuku. [IpocTpancTBO U BpeMs Kak (GOpPMBI CYIIECTBO-
BaHMS MaTepun. MexaHn4eckoe IBMKeHUE KaK 0JHa U3 (hOopM JIBHKCHHUS Ma-
tepun. Cucrema oTcyera.

BekropHslii crmoco6 3aganus ABMKEHUS TOYKU. TpaekTopus Todku. [1o-
HATHE CKOPOCTU TOYKHU. CKOPOCTh TOUKHM KaK MPOW3BOAHAS palyca-BEKTOpa
1o BpeMeHU. [IoHATHE YCKOpPEHUs TOYKH. Y CKOPEHHE TOYKHU KaK MPOU3BOM-
Hasi BEKTOpa CKOPOCTHU IO BPEMEHHU.
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KoopaunatHblil crioco0 3aaHusi IBUKEHUS TOUKH B JIEKAPTOBBIX KOOP-
nuHartax. [Ipoeknuy cKOpoCcTH U YCKOPEHUS Ha OCH JIEKaPTOBBIX KOOPAUHAT.
Omnpenenenre MOAYISI U HAIIPABIECHUS CKOPOCTH U YCKOPEHUS IO €T0 NPOEK-
LASIM HA OCH JIEKapTOBBIX KOOPJAWHAT.

EctectBeHHbIl crioco0 3aiaHus ABMKEHUS TOYKKM. MoOAynb U Harpas-
neHue ckopoctu. EctectBennsle ocu. KacartenbHOe U HOpMaNbHOE YCKOpE-
HUS TOYKH.

IlocTynarensHOE ABMKEHUE TBEPAOro Tena. TeopeMa O TpaeKTOpHSX,
CKOPOCTAX M YCKOPEHMSX TOUEK B ATOM JBIKEHUU. BpaiieHue tBepaoro te-
J1a BOKPYT' HEIOJABM)KHOW OCH. YpaBHEHUE BPAILATEIILHOIO JABUKEHHS TBEP-
JOTO TeJIa BOKPYT HEIOABWKHOM OCHU. YTJI0Bas CKOPOCTb U YIIIOBOE YCKOpe-
Hue Tenna. PaBHOMEpHOE M paBHOIIEPEMEHHOE BpAIllEHHE TBEPJAOrO TeIa.

[InockonapaiiebHOe IBUKEHHUE TBEPIOTO Tela U JBHKEHUE IUIOCKOU
¢Gurypsl B ee IIOCKOCTU. Pa3noxeHue ABMKEHUS IUIOCKON (QUIypbl Ha IO-
CTyHaTEeIbHOE JIBHKEHUE M BPAILICHUE BOKPYT NOJIIOCA. YPABHEHHUs JBHXKE-
HUA TJIOCKON (urypsl. CKOpOCTHM TOUYEK IIIOCKOM (hUrypbl. MrHOBEHHBIN
LEHTP CKOPOCTEH U MTHOBEHHBIN LIEHTP BPAILLEHUA IJIOCKON (PUTYPBI.

CocTaBHOE (CII0KHOE) IBUKEHUE TOYKH; OTHOCUTEIIBHOE U IIEPEHOCHOE
nerkeHue. OTHOCUTENBHAS W NEPEHOCHAS CKOPOCTH M YCKOPEHMS TOYKH.
CrnosxeHue CKOpOCTEeH U yCKOPEHUIA.

JInnamuka

[Ipenmer nuHamMuku. KpaTkuii MICTOPUUECKU OUYEPK PAa3BUTHA AUHAMMU-
k. OCHOBHBIE 3aKOHbI MexaHuku ['anunes-HproToHa. MHepunanbHas cucre-
Ma OTCUeTa.

Huddepennmansubie ypaBHEHHS JBUKEHUS CBOOOHOM U HECBOOOHOM
MaTepualbHbBIX TOYEK B JEKApTOBBIX KOOpJMHATax. J[Be OCHOBHbBIE 3a/layu
JTUHAMHUKUA MaTepUaTbHON TOUKH.

KonuuecTBo NBMXEHUS U MOMEHT KOJMYECTBA JIBXKEHUS MaTepUallb-
HOM Touku. MIMmynbCc cuiibl. DieMeHTapHas paboTa Cujibl U paboTa CUJIbI Ha
KOHEYHOM IyTH. AHAIUTUYECKOE BBIPAKEHUE AJIEMEHTapHOM paboThl. Pabo-
Ta CUJIbI TSKECTU M CWJIbI ynpyroctu. MoiHocts. Teopema 00 n3MeHEeHUU
KMHETUYECKOW SJHEPTUN MATEPUAIBHON TOYKH.

Cuna uHepiuu MarepuanbHou Touku. [lpuniun ' AnamOGepa nis ma-
TEPUAIIBHOM TOYKH. MeTOo KHUHETOCTATUKH.

CucreMa MaTepHaIbHBIX TOYECK.

Macca. LlenTp macc Mexanuueckoil cucteMbl. OceBble MOMEHThI UHED-
uuu. Panuyc wuHepiuu. MOMEHTh MHEPUHMH OTHOCUTEIBHO MapaiieIbHbIX
ocerl. MOMEHT MHEPLIMY MPOCTEUIINX TE.
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Teopema 0 ABMKEHMM LIEHTPAa MACC MEXAHWYECKOM CUCTEMBI. Teopema
00 M3MEHEHHH KMHETHYECKOI0O MOMEHTa MEXaHM4YeCKOH cuctembl. Kunerun-
Yyeckash JHEpPIrus TBEPAOrO Tela MNPHU IOCTYIATEIbHOM, BpallaTeIbHOM
Y IJIOCKOM JBWKEHUSX Tena. Teopema 00 M3MEHEHHMH KMHETHYECKOW 3HEp-
run cuctemsl. [Tpunnun /' Anambepa At MEXaHUYECKOM CHCTEMBI.

Bomnpocs! pj1s1 caMmonpoBepku

1. ChopMynupyiiTe OCHOBHBIE BOIPOCHI, pacCMaTpUBaeMble B TEOPETH-
YECKOM MEXAHUKE.
2. KakoBa cBsI3b TEOPETHUECKOW MEXaHUKHU C JIPYTUMH OOIEeTeXHUYe-
CKUMU JUCUUTIMHAMU?
3. KakoBa poJib abcTpakiiuii B MEXaHUKe?
4. Kakoe Teso Ha3bIBalOT a0COTIOTHO TBEPIbIM?
5. Kakue cucteMsl Cuil Ha3bIBatOTCSl YPABHOBEIIEHHBIMU ?
6. UTo Takoe paBHOJCHCTBYIONIAS 38JAHHON CUCTEMBI CUJT?
7. llepeuncinTe akCUOMBI CTATUKH.
8. SIBNISITOTCS U YCTIOBUSI paBHOBECHSI aOCOJIFOTHO TBEPJIOTO Tejia HEOO-
XOJIUMBIMH U OCTATOYHBIMU JIJIs1 paBHOBECHS Je(DOPMUPYEMBIX TeJ?
9. Kakue Teia Ha3pIBaIOTCS CBI3SIMU UIA JaHHOTO Teiaa?
10. Yto Takoe 3ajaHHBIE CUJIbI, PEAKLINN CBSI3EU, 1aBICHUE HA CBS3b?
11. Kak HanpaBieHa peakuusi:
a) TJ1aIKOM MOBEPXHOCTH;
0) onopkl Ha KaTKax;
B) LHWJIMHJIPUYECKOTO IIAPHUPA U MOIIUITHUKA;
T') HEBECOMOTO CTEPIKHS;
1) chepruuecKoro ImapHUpa U MONSITHUKA,
€) JKECTKOH 3aJIeJIKH;
’K) HUTH, TIPUBSI3aHHOW K Ty U K OMOpE WIM MEPEKUHYTON OJHUM
KOHIIOM uepe3 0JI0K?
12. Kak onpenensercst NpOeKUrs CUJIbl HA OCh?
13. Kakue cuiipl Ha3bIBaIOTCS CXOISIIIIUMHUCS?
14. Kak cki1aapIBalOTCSA CXOISAIINECS CHJIbI:
a) rpauyecKy;
0) aHAIUTHYECKU?
15. 3anummuTe yciaoBUsS PaBHOBECHUS CUCTEMBI CXOASIIUXCS CHII B T€O-
METPHUUYCCKON M aHATUTHYCCKOU (popMax.
16. Yto Ha3wpiBaetcs napou cuii? Kak nojgcuutath MOMEHT Haphi?
17. 3aBucHt 1 AEHCTBUE MAPBI CHJI HA TEJIO OT €€ MECTa B TUIOCKOCTH?
18. B yeM cOoCTOUT yClIOBHE SKBUBAJIEHTHOCTH JBYX Map?

| )
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19. Uemy paBeH MOMEHT cuJjbl OTHOCUTENbHO Touku? Kak m300pazuthb
€ro B BUJE BEKTOpa-MoMmeHTa? YeM 3TOT BEKTOp OTJIMYAETCA OT BEKTOpa-
MOMEHTA napbl?

20. Korjta MOMEHT CHJIbI OTHOCUTEIBLHO TOUYKH PaBEH HYIIO?

21. Kak onpeaenntb MOMEHT CHJIBI OTHOCHTENIbHO Ocu? B kakux ciryda-
X OH PaBEH HYIIIO?

22. Kakast 3aBUCUMOCTb CYILIECTBYET MEXAY MOMEHTAMH CHJIBI OTHOCH-
TEJIbHO TOYKHU U OCH, TPOXOIALIEN YEPES ATY TOUKY?

23. Kak 3anucarh ycJIOBHSI paBHOBECHS ITPOU3BOJIBHON CUCTEMBI CHIL:

a) Ha IJIOCKOCTH;
0) B mpocTpaHcTBE?
24. B KaKkux Ciy4asx IJIOCKasi CUCTEMA CHJI TPUBOJIUTCS:
a) K mape Cui;
0) K paBHOACHCTBYIOIICH?

25. Chopmynupyiite TeopeMy BapuHboHa O MOMEHTE pPaBHOIEUCT-
BYIOIIEH 3a/TAaHHON CUCTEMBI CHJL.

26. Kakue 3amaun Ha3bIBAKOTCA CTaTUUYECKU omnpenenumbimu? Kakue -
CTATUYECKU HEONPEICTUMBIMU?

27. Yto Takoe LEeHTp napaienabHbix cui? Kak HalTH KOOpAUHATHI 1IEH-
Tpa NnapajuieIbHbIX CUI?

28. Hanummre hopmysisl ajist onpeiesieHus KOOPAUHAT LIEHTPa TAKECTU
Tena, EHTPa TSKECTH 00beMa, TUIOIIAAN, TUHUH.

29. YUTO 3HAYUT «OMPEIETUTh JBHKECHUE TOUKU»?

30. YUto Takoe ypaBHEHUS JBHKEHUSI TOUKH; 3aKOH ABUYKEHHUS MO TPACK-
Topuun? UTO HA3BIBAETCS TPACKTOPUEH TOUKU?

31. Kak BbIpakatoTCsi BEKTOPbI CKOPOCTH U YCKOPEHHSI TOUKH YEPE3 pa-
nuyc-BekTop 3Toit Touku? Kak HampaBieHsl 00a BekTopa?

32. Kak BBIYMUCISIOTCS NMPOEKIIMU HAa KOOPAWHATHBIE OCH, MOJYJIb U Ha-
MpaBJIECHUE BEKTOPOB CKOPOCTH M YCKOPEHHUsS TOYKHU IO U3BECTHBIM YpaBHeE-
HUSIM JIBUXKEHUSI TOUKH B KOOpAUHATHOU hopme?

33. Kakue ocu KOOpAMHAT HA3bIBAIOTCSI €CTECTBEHHBIMU?

34. Yto Ha3pIBaeTCs panyCoOM KPUBH3HBI KPUBOW B JAHHOU €€ TOYKE?
Uemy paBeH pagnyc KpUBH3HbBI OKPYKHOCTH?

35. Kak omnpeaensroTcsi MpOeKUUH BEKTOPA CKOPOCTH M BEKTOpA YCKO-
pPEHUSI TOUKH Ha €CTECTBEHHBIE OCHU?

36. Kak onpeaenuTh KacaTelbHYIO U HOPMAJIBHYIO COCTAaBIISIOLINE YC-
KOPEHUS TOUYKH IO 33JJaHHOMY 3aKOHY JIBHJKEHHSI TOUKH, I10 TPAEKTOPHH, 1O
3a/IaHHBIM YPaBHEHUSAM JBUKEHUS TOUKH B JEKAPTOBBIX KOOpAMHATAX?

37. B kakux cily4asix KacaTellbHO€ U HOPMAJIbHOE YCKOPEHHS TOYKHU
PaBHBI HYJIIO?
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38. Kakoe nBM)KEHHE Tejla Ha3bIBA€TCS MOCTyNaTeabHbIM? MOXeT au
MOCTyHaTeNIbHOE JIBIKEHUE Tella ObITh KPUBOJIMHEWHBIM, MPSMOJIUHEHHBIM?
[IpuBeauTe npuMeEpsI.

39. Kak 3anucath ypaBHEHUS MOCTYATEILHOTO ABMKEHUS TBEPAOro Tea?

40. Hamummure ypaBHEHHE BpallaTeIbHOTO JABIKEHHUS TBEPAOTO Teia
BOKPYT HEMOJABUKHOU OCH.

41. Yto Ha3bIBaeTCs YIJIOBOM CKOPOCTHIO, YIJIOBBIM YCKOPEHHEM Tela
IIPU €T0 BPAllleHUH BOKPYT HETIOJBUKHOM ocH?

42. Kakoe BpallleHHE Teja Ha3bIBACTCsl PABHOMEPHBIM, PABHOIIEPEMEHHBIM ?

43. Kak 3anucath ypaBHEHUS:

a) PaBHOMEPHOI'O BPAIllATENILHOTO JIBHKEHUSI TBEPAOTO Tejla BOKPYT
HEMOABMXHOU OCH?

0) paBHOIIEPEMEHHOTO BpaIaTeIbHOTO JABUKEHHUS TBEPJIOrO Tela BO-
KpYT HENTOJABUKHOU OCHU?

44. Hanumwure (GOpMyIbl, CBS3bIBAIOIINE YIJIOBBIE XapaKTEPUCTHKU
IBWKCHUS TeJla C JTUHEHHBIMU XapaKTEPUCTUKAMH JIBIDKEHUS TOUYKH ITOTO
Tena.

45. Kakoe JBMKEHHE TOYKH HA3bIBACTCS OTHOCUTEIHHBIM, TIEPEHOCHBIM,
a0COJIIOTHBIM?

46. Yto Ha3pIBaeTCs aOCOMIOTHOM, OTHOCUTEIBHOM, MIEPEHOCHON CKOPO-
CTBIO (WJIM YCKOPEHUEM ) TOUKU?

47. CrnoskeHre CKOpOCTEN U YCKOPEHUN TOUKH.

48. Kakoe nBmxeHueE Tena Ha3blBaeTcs IuiockonapamienbHsiM? [louemy
JUI €r0 U3Y4YEHHs JOCTATOYHO paccMaTpUBaTh ABMXKEHUE IIJIOCKON (DUTYpBI
B CBOEH IIOCKOCTH?

49. Ha kakue mpocTeiime JBUKESHHISI MOKHO PA3JI0KHUTh IIOCKOMapa-
JIeNIbHOE JIBIKEHUE TBEp0ro Tena?

50. Kak ompenensiroTcsi BEKTOPBI CKOPOCTEH TOYEK IJIOCKOH (PHUTYpHI
IIPU Pa3JI0KEHUU €€ JBUKECHUS?

51. Kakas Touka Ha3bIBa€TCs MTHOBEHHBIM IIEHTPOM CKOPOCTEH?

52. Kak HallTH MOJOKEHWE MTHOBEHHOTO IICHTPAa CKOPOCTEH TUIOCKON
(GuUrypsl, €CIIM U3BECTHBI:

a) CKOpPOCTh MOJIIOCA U YIJIOBasi CKOPOCTh BpallleHHsl (PUTypHI;
0) HarpaBJIEHUSI CKOPOCTEH BYX TOUYEK (HUTYPHI?

53. Kak onpenensitorcs BEKTOPbl CKOPOCTEH TOUYEK MIIOCKOW (PUTYPBI, UX
MOJIYJIM U HamlpaBJIEHUS C IIOMOIBI0O MTHOBEHHOT'O IIEHTPa CKOPOCTE?

54. Kak ompenenstorcsi BEKTOPhI YCKOPEHUN TOYEK IJIOCKON (UTYpPHI
MIPU Pa3I0KEHUU €€ JBUKCHUS?

55. HazoBuTE OCHOBHBIE 3aKOHBI JIBU’KEHUS MATEPUATIbHON TOUKHU.

56. [Ipu kakOM yCJIOBUHU TOYKA JBHXKETCS IO MHEPITUHN?
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57. Mexay KakuMU BeIHMUYMHAMHU YCTAHABIMBAIOT 3aBUCUMOCTh OCHOB-
HOTO YpaBHEHHsI TUHAMUKHA MaTEpPUATbHOU TOUKH?

58. Kak nBmxkeTcs mMaTepuanbHas TOYKa MOJ JACHCTBHEM IOCTOSHHOM
CUJIBI?

59. Hannmure nuddepeHmanbable ypaBHEHHUS IBIKEHUST MaTepHUalb-
HOM TOYKH B BEKTOPHOM U KOOPAMHATHOM opmax.

60. Hanumure ypaBHEHUS ABMKEHUS MATEpUATIbHON TOUYKU B MPOEKIHU-
X HA €CTECTBEHHBIE OCH.

61. Kakue ocHOBHBIE 3a/1aud JUHAMUKA MaTE€pUAIbHOW TOUKH MOXKHO
penaTh ¢ moMoIIbio AuddepeHInaIbHbIX YPaBHEHUHN ABMKCHUS?

62. UeMy paBHO KOJMYECTBO JIBKEHUSI MATEPUATLHON TOUKU?

63. Uto Takoe sjeMEHTapHbIA UMITYJIbC CHUJIBI U UMITYJIbC CHJIBI 32 KO-
HEYHBIN MPOMEKYTOK BpEMEHU?

64. B uem cocTtouT Teopema 00 M3MEHEHUH KOJUYECCTBA JBMKCHHS Ma-
TEpUAIIBHON TOYKHN?

65. B kakoM ciiydae KOJMYECTBO IBMYKEHUS] TOUKU OCTACTCS IOCTOSTHHBIM?

66. B gyem coctouT TeopemMa 00 M3MEHEHWH MOMEHTA KOJMYECTBA JIBU-
KEHHSI MAaTePHAIbHON TOYKU OTHOCUTEIHFHO HETIOIBHKHOTO IIEHTPa U OCH?

67. UeMy paBHAa KHUHETUYECKAsl YHEPTHUS MATEPUAIBHON TOUKH?

68. Kak nHaiiT paboTy mepeMeHHOU CUJIbl pU KPUBOJIMHEHHOM Tiepe-
MEIICHUH €€ TOYKU IPUII0KEHUS?

69. Uemy paBHa paboTa CHUJIBI TSXKECTH?

70. HanummTe aHanmutuueckyro GopMmyiy s 3JeMEHTapHOW paboTh
CHUJIBI.

71. Yemy paBHA MOUTHOCTH CHJIBI?

72. B ueM cocTouT TeopeMa 00 M3MEHEHUN KHHETUYECKOW IHEPTHH Ma-
TEpUAIIBHOW TOYKN?

73. Kak onpenensercs moJoKeHHE IIEHTPa MacC MEXaHMIECKOW CUCTEMBI?

/4. YeMy paBHO KOJMYECTBO JIBHIKEHUSI MEXaHUUYECKOW CUCTEMBI?

75. Kak HaliTH KOJIMYECTBO JABUKEHUS TBEPAOTO Teya?

76. B uem cocTtouT TeopemMa 00 M3MEHEHUH KOJUYECCTBA JBMKCHHS Me-
XaHUYECKOU CUCTEMBI?

/7. B 4em 3akirouaeTcs TeopeMa O JIBI)KCHHMH IEHTpa Macc MeXaHu4e-
CKOW CUCTEMBI.

78. Ilpu kakOM yCIIOBUU IIEHTP MAcC JIBHXKETCS 110 UHEPIIHH?

79. PazbepuTe cityyail BpalieHus Tejia BOKpPYT HETOJIBIKHOM ocH. Uemy
PaBHO YIJIOBOE YCKOPEHHE BPAILLEHUS Tea?

80. Yro siBisieTcst MepOil MHEPTHOCTU Teja MPHU MOCTYNATEIbHOM JBU-
’KCHUU W TIPHU BPAIIEHUU BOKPYT HEMOABMKHONU OCH?

81. [aiiTe onpeaeieHe MOMEHTA UHEPIIMH TeJIa OTHOCUTEIIBHO OCH.
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82. Kak HaiiTu paboTy CUJIbI, TPUIOKEHHOW K TETy, BpallaioleMycs
BOKPYT HEMOABUXHOU ocu?

83. Uemy paBHa paboTa BpaIIarOIIET0 MOMEHTa U MOMEHTA COTPOTHB-
neHus?

84. B uem cocTout TeopeMa 00 U3BMEHEHWU KHHETUYECKON YHEPTHH Me-
XaHUYECKON CHCTEMBI?

85. Hanumute hopMymbl At KHHETUYECKON SHEPTHH Tela MPH MOCTY-
naTeJbHOM JIBUXKCHHUH, NMPH BpAIIEHUH BOKPYT HEMOJBM)KHOM OCH U TIpH
TUIOCKOIIAPAJUICTbHOM JIBUKCHUU.

86. Uemy paBHa cuiia MHEPIUN MaTEPUATBHON TOUKU?

87. B uem coctout mpunuun /' AnamOepa 1s MaTepUalbHON TOYKU
1 JUTSI MEXaHUYECKOH CUCTEMBI?

2.2. OcHOBBI CONPOTHBJIEHUSA MATEPHAJIOB

Brenenue. O6mue ceeaeHus. OCHOBHBIE IMMOHATHS U onpenenieHus. Pac-
TsDKeHHEe U cxkatue. M3rub npsmonuueiHoro Opyca. Kpydenue. CroxkHoe
conpoTuBicHue. MecTHble HanpsbkeHus. [I[poyHOCTh MaTepuanoB Ipu mepe-
MEHHBIX HaINPSIKCHUSX.

Pexomenayemas smteparypa: [3, §2].

MeToauyeckue yKkasaHusl
BBenenne

«ConpoTUBJICHHE MaTEPUATIOBY» SBIIICTCS Pa3leioM MEXaHUKH Jedop-
MHPYEMOTO TBEPJOTO Tejla, B KOTOPOM pacCMaTPHBAIOTCS METOMBI pacueTa
THTIOBBIX AJIEMEHTOB KOHCTPYKIIMH Ha TPOYHOCTH, KECTKOCTh W YCTONYH-
BOCTb.

[TepBoii cramuel co3gaHUsl MAIIMHBI, COOPYKCHUS SIBISCTCS TPOCKTH-
pOBaHKeE, B MPOIIECCE KOTOPOT0 PACYCTHBIM ITyTEM OIPESISIOT Pa3Mephl OT-
JEIbHBIX 2JIEMEHTOB KOHCTPYKIUH. IIpoekTrpyeMass KOHCTPYKIUS JOJDKHA
OBITh HAJIC)KHOW B 3aJJaHHBIX YCJIOBHUSAX (DYHKIIMOHUPOBAHHUS B TEUEHHE 3a-
JTAHHOT'O CpOKa.

Kpyr 3amgau, pemaeMplx METOaMHU COMPOTHUBIICHHUS MaTEPHAJIOB, BKITIO-
gaeT B ce0s 3a7aum pacyeTa 0€30MacHBIX HArpy30K, OMPEICICHUS HaIC)KHBIX
pa3MepoB AJIEMEHTOB, 00OOCHOBaHHUS BBIOOpa HamOoJiee MOIXOMSIIMX MaTe-
puanoB. {7 3Toro HEOOXOAMMO BBISIBUTH 3aKOHOMEPHOCTH pacmpeIesIeHuUs
BHYTPCHHUX YCHJIMA M COOTBETCTBYIOIIUX UM T€OMETPHUYCCKUX HM3MEHEHUH
B JICMEHTaX B 3aBHCHUMOCTH OT WX ()OpPMBI W pa3MepoB, BHJa, XapakKTepa,
MecTa MPUJIOKCHUSI, BEJTMYUHBI U HAPABIICHHUS HArPy30K, OMPEACITUTh MEPHI
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M3MEHEHUs YCUINNA U 1eopMaluii ¥ COMOCTaBUTh UX C MEXaHUYECKUMU Xa-
pPaKTEepPUCTUKAMH PEATbHBIX KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

OCc00EHHOCTBIO TOCTAHOBKH 33]1a4 B CONIPOTUBIIEHUN MATEPUAJIOB SIBIIS-
eTCsl IMPOKasi SKCIIepUMEHTANIbHAS MPOBEPKaA IMpearaéMbIxX perieHuii. Me-
TOJBI COMPOTHUBIICHUSI MATEPHAJIOB M3MEHSIOTCSI BMECTE C BOSHHKHOBEHHEM
HOBBIX 33/1a4 ¥ TPEOOBAHUN MPAKTHKHU.

OO01mue cBegeHus

Buemnue cunsl. dedopmanus. [Ipounocts. XKecTkocTb. Y CTONYMBOCTS.

OcHOBHbIE NOHSATHSA U onpeacjacHus

Harpy3ku. CocpenoTrodyeHHble Harpy3Ku. XapakTEpUCTHKA COCPEIOTO-
4eHHOW Harpysku. PacripenenenHsle Harpy3ku. Buael pacnpeneneHHsIx Ha-
Ipy30K. XapaKTepUCTUKH pacIpeNeeHHbIX Harpy30K. CTaTU4eCKue Harpys-
K. /[nHamuyeckue Harpy3ku. BHyTpeHHHE cuibl. [[ONOJIHUTENBHBIE BHYT-
pennue cuibl (ycunus). Meroa cedenuil. IIpogonbnas cuna. Ilonepeunas
cuna. Kpyrsauuit MoMeHT. M3rubarommii MOMEHT.

[lonatne o HanpsbkeHusx. HampsbkeHHoe coctosiHue B Touke. Hop-
MalibHOE HanpsbkeHue. KacarensHoe Hanpsikenue. HanpsbkeHHoe cocTossHuE
tena. ['nmaBuble miomaaku. ['maBHble HanpsokeHus. JInHeliHoe (0HOOCHOE)
HarpspkeHHoe cocTosiHue. Ilnockoe (AByXOCHOE) HANpSKEHHOE COCTOSHUE.
O6BeMHOE (TPEXOCHOE) HAMPSHKEHHOE COCTOSIHUE.

KoHCTpyKTHBHBIE 371EMEHTHI MEXaHU3MOB U MailiH. bpyc. O6onouka. [1na-
CTHHA.

OcHOBHBIE THNOTE3Bl U JTONYIIEHUs. [ MIIOTE3a O CIIOIIHOM CTPOCHHUH
tena. ['unore3za 06 umeanbHOM ynpyroctu matepuana. ['unoresa o6 omHo-
poaHocTH Martepuana. ['mmore3a 00 H30TpONMHOCTH MaTepuana. ['mmoresa
IJI0CKUX ceueHuid. Jlonmymenue o manoctu Aedopmanuii. Jomymienue o au-
HEWHON 3aBUCHMOCTH MexX1y nedopmanusMu W Harpy3kamu. [IpuHImn
HE3aBUCUMOCTH JIeHcTBUsS cuil (mpuHuun cyneprno3uuuu). [Ipunnun CeH-
Benana.

PacrsixkeHue m cokaTue

Hedopmanus pactspkeHusi. AOCONIOTHOE yajauHeHHe. OTHOCHUTENIbHOE
ynnuHeHue. Jledhopmanus cxatus. A6comoTHOE yKopodeHrne. OTHOCUTEb-
Hoe ykopouenue. OTHocuTenpHas nonepeunas nedopmarus. Koadduiment
ITyaccona. 3akoH ['yka mJid miacTUUHBIX MaTepuaioB. Moayiab IpoOI0abHON
yOpPYyrocTu (MOAYJb YNPYrocTH IepBoro poja). O6macte AEWCTBUS 3aKOHA
I'yka.
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MexaHu4ecKkue XapakTepUCTUKH M CBOMCTBa MarepuanoB. OCHOBHBIE
MEXaHUYECKNE XapPAaKTEPUCTUKH: IMPEACIbHbIE HANPSKEHUS, TBEPIOCTD,
yAapHas BS3KOCTh. [lacTUYHbIE KOHCTPYKLIMOHHBIE MaTepHasibl. XpYyNKHE
KOHCTPYKIIMOHHBIE MaTepuaibl. ManoriacTU4Hble KOHCTPYKIIMOHHBIE MaTe-
puansl. McnibITaHus Ha pacTsbKEHUE. Y CIIOBHAs MarpamMma pacTsKeHHH miia-
cTUUHbIX MatepuanoB. [Ipenen nponopumonansHOCTH. Ilpenen ymnpyroctu.
[Ipenen texyuectu. IIpenen mpoyHOCTH (BPEMEHHOE COIPOTUBIIEHHE). VY cC-
JIOBHAsl arpaMma pacTsDKEHUS XPYIKMX MaTepHaloB. SIBiIeHHE Hakiela.
HcnbiTanne Ha ckarhe. YCIOBHBIE JHarpaMmbl  CKaTHsSl IIACTUYHBIX
U XpYNKUX MaTepuasioB. Teepaocts. Onpenenenne TBepAoCTH 110 bpruneto.
Marepuaisl, TBEpIOCTh KOTOPBIX ompeneinserca no bpunemno. Omnpenene-
Hue TBepaocTH 1o Poksemry. MaTepuaisl, TBEpAOCTh KOTOPBIX ONPEIEIACT-
cs o PokBemty. CBA3b MEXy TBEPAOCTHIO U BPEMEHHBIM CONMPOTUBIEHUEM.
VY napnas Bs3koCTh. OnpeeIeHNE yIapHOU BA3KOCTH.

Jlommyckaemble HamlpspKEHUsT W 3amacbl NpoyHOcTH. [lomyckaemoe Ha-
npsokenue. llpenensHoe Hanpsbxkenne. Koadpuuuent 3amaca npoynoctu (Ko-
¢ purent 6ezonacHocT). CBA3b MEXKIY JOMYCKAEMbIM M IIPEIEIbHBIM Ha-
MPSOKEHUSIMU.

PacueTsl Ha MPOYHOCTH MPHU PACTIKEHUU (CHKATUHM). YpaBHEHHUE MPOU-
HocTU. [IpoBepouHBIil pacdyeT Ha MPOYHOCTb MPHU PACTSKEHUU (CHKATUM).
[IpoekTHbIE pacyeTsl HAa MPOYHOCTD MPH pacTskeHUM (cxxatun). [IpenenpHas
nepopmanus. YcloBue KeCcTKOCTU. PacueTsl Ha )KE€CTKOCTh MPU PACTKEHUH
(cxatun).

Cratnuecku omnpenenuMmble cucTembl. OmnpenesieHne BHYTPEHHHMX CHUJI
Y HaIlpSDKEHUI B CTATUYECKU ONPEAETUMBIX CUCTEMAX.

Cratudecku HeompeaeauMblie cucteMbl. OOIIMI METO| pellieHus CTaTH-
YECKU HEONPEIETUMBIX CUCTEM.

HanpsixenHoe cocTosiHue MpU pacTsbkeHuH (cxxatuu). HanmpspkeHus: Ha
rpaHsx 0ECKOHEUHO Majoro 3iemeHTa. CBoiicTBa JMHEHHOTO HAINPSKEHHOTO
COCTOSIHMSI: CyMMa HOPMaJIbHbIX HAINpPSKEHUU, JEHCTBYIOIIUX MO JIBYM B3a-
MMHO TEPNEeHAUKYJSPHBIM IUIONIA/IKaM; 3aKOH MApHOCTH KacaTeJIbHbIX Ha-
NpsOKEHUI; CeYeHHEe, B KOTOPOM KacaTeNlbHbIE HAMPSKEHUS! MAaKCUMAaJIbHBI.

N3ru6d npsiMoJinHeiiHOTO Opyca

O6mue mousatus. M3ru6. banka. Yucteiii n3ru6. Ilonmepeunslii u3ruo.
Cunoast Tutockoctb. [Ipoctoit (mmockuit) m3ru6. [IpusHaku yucToro m3ruoda.
Heitrpanbaebiii cinoit. Helitpanbhas ock. CunoBast munust. Jledopmarivist BOJOKOH.

Tunsr onop. llapHupHo-nonBuxHas omnopa. Peakuuss B mapHUpPHO-
noJaBuxHOM onope. lllapHupHO-HEenoaBrMKHAs onopa. Peakuus B mapHUPHO-
HeTMoBIKHOM omope. XKecTkast 3aienka (3amemiieHue). Peakius B xKecTKOM
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3amenke. Bo3MoKHBIC BapHaHThI KPETUICHHS OAJIKU TIPU YCJIIOBHH, YTO CHUCTE-
Ma SIBJISIETCS CTaTHYeCKH omnpeneauMor. OaHomposieTHas (mpoctasi) Oanka.
KonconpHas 6anka (KOHCOJIb).

Merton omnpenenieHrs ONMOPHBIX PEaKIUil B Cily4yae, KOrja CUCTeMa CTa-
TUYECKH OIpeIeTuMa.

BryTpennue cunopbie (DaKkTOphI, BOZHUKAIOIIUE B MTONEPEYHOM CEUCHUU
OaJIKM MpU ee U3rude: n3rudaroluii MOMEHT U MoNepeyHas cuia. MeToauka
ONpENENICHNs MonepeyHon cuibl. [IpaBuio 3HAKOB MpHU ONMPEAECICHUN BEIU-
YUHBI MTONEPEYHON CUJIBI. DIMIOpa MONEPEYHBIX CHI. MeToanKa NOCTPOEHUS
AIIOPHI TOMEPEUYHBIX CUJI. MeToMKa OnpeesieHus] U3ru0aroero MOMEHTA.
[IpaBuso 3HaKOB MpHU ONPEEICHUH BEIMYMHBI U3rudaroiiero MomeHta. Me-
TOJIMKA TTOCTPOCHUS SMIOPHI U3TUOAOIIUX MOMEHTOB.

['eomeTpuyeckne XapakTEpUCTHKU IUIOCKUX cedeHni. CraTudeckue
MOMEHTHI iomaau. [{lenrpanbubie ocu. MOMEHTBI MHEPUUH TUIOCKUX Cede-
HUI: OCEBbIE, MOJSPHBIE U LEHTpoOexkHbIe. EquHuiia u3mMepeHus: miocKux
MOMEHTOB HHEpIMU. CBONCTBA MOMEHTOB MHEPLMH. [ TaBHBIE OCH MHEPLIWH.
['maBHBIE HEHTPAIBHBIE OCH MHEPLIUU. [ TaBHBIE MOMEHTHI HHEPUUH. MOMEH-
Thl HUHEPLUUH MPOCTEUINX HanOOoJee pacpOCTPAaHEHHBIX MJIOCKUX CEUCHMI:
MPSIMOYTOJIbHUKA, KPyra M KpPYroBOro KoJjblla. MOMEHTHI CONMPOTHUBIICHUS:
oceBbl€ U MOJspHbIE. OCEeBbIE MOMEHTBHI CONMPOTHUBJIECHUS MPOCTEUIINX HaH-
OoJiee pacHpOCTPAHEHHBIX IUJIOCKUX CEUECHMM: NPSIMOYTOJbHUKA, Kpyra
Y KpyroBoro koJjiblia. [lonsipHbie MOMEHTBI CONPOTUBIICHUS TPU U3THOE IS
Kpyra ¥ KpyroBOro KoJjblia.

Hanpspxenust npu uzru6e. PacueTsl Ha mpoyHOCTh npu u3ruode. [nockoctsb
n3ruba. HampspkeHus B coe, OTCTOAIIEM Ha HEKOTOPOM PACCTOSHUM OT HEl-
TpasibHOTO (110 3aKkoHy ['yka). KpuBu3Ha nzornyroit 6anku. KecTkocTh ceueHus
npu u3rude. MakcumanbHble HanpsbKEHUs TPpU u3rude. Y CIoBUE MPOYHOCTH
pu u3ruoe.

[lepememenuss npu u3rude. [Iporud Ganku. Yron moBopota ceyeHUs.
VYnpyras nuHug Oanku. YpaBHEHHE CBA3M KPUBU3HBI OCH M30THYTOM Oaiku
C U3rHOAIIMM MOMEHTOM M KECTKOCThIO ceueHus. [Ipubnmxennoe nudde-
pEHIMAIbHOE YpaBHEHUE U30THYTOW OCH Oanku. YpaBHEHUE HJiA OIpejelie-
HUS yIJla IOBOPOTA CEUEHHMs. Y PaBHEHUE NI ONMPEACICHUSI BEJIMUYUHBI MPO-
ruba 6anku. Jlomyckaemplid Tporud Mpu pacyeTax OaJKu Ha )KECTKOCTb.

Kpyuenue

Yuctelid caBur U ero ocoOeHHocTtu. Ilnomankm ymcroro cuasura. [le-
dopmanmsi caBura. BennunHa xacaTeabHOTO HaIpsOKEHUS Tpu caBure. AO-
COJIIOTHBINA (JMHEHHBIN) cnBur. OTHOCUTENBHBIM cHBUT. 3akoH ['yka mpu
casure. Mojtysib ynpyroctyd BTOporo poja. PasmMepHocTs MOyJIsl YIIPYTOCTH

16

KOMMAMEKT. 9NIEKTPOHHbBIX
YUYEBHO-METOOUYECKUX MATEPUAJIOB - I = I OTMABREHHE << I JARPBITD XI


http://tpu.ru
http://portal.tpu.ru/ido-tpu

| | (0 MaTepuanbl npegHasHayeHbl NS UCNOMb30BaHUSA B y4EOHbLIX Liensax
cTyaeHTamm MHCTMTyTa AMCTaHLMOHHOro obpasoBaHus TIY

BTOPOr0 poja. YCIIOBUE IIPOYHOCTH IIpU caBUre. JOIMyckaeMoe HalpsoKeHHE
IIPU CIIBUTE, BEIPAKEHHOE YEPE3 JOMYCKAEMOE HANPSHKEHUE NPU PACTSIKECHUU.

Kpyuenue crepxxHs Kpyrjioro mnomepeyHoro ceudeHus. Jleopmarms
KkpyudeHusi. OCHOBHBIE CBOMCTBA Je(hopMalliy KPyueHHs B IPeeIax yIpyrux
nepopmaruii (HenepopMUpPyEeMOCTh OCH KPYUEHHUsS; HEM3MEHHOCTD TJIOCKO-
CTHOCTH TONEPEYHBIX CEUYECHUM; MPOIOPLIUOHAIBHOCTE MEXAY YIJOM MOBO-
pOTa CEYEHHUs M PACCTOSTHUEM OT HTOTO CEYEHUS 0 3aKpEIUIEHHOTO KOHLA
WINHAPA; NPeHeOPEKUMO Mallasi BEJIMUYMHA HOPMAJIbHBIX HANPSDKEHUN TpU
KpyueHut). OmnpenenceHue BEIMUYUHBI KPYTSAIIMX MOMEHTOB B IOINEPEYHBIX
CEYECHMAX KpyIJIoro crep:kHs. [locTpoeHne snophl KPyTSAIUX MOMEHTOB.

PacueTsl Ha IPOYHOCTH U )KECTKOCTh NIPU KpyueHuu. Kpydenue kpyrio-
ro uuinHapa. AOCONIIOTHBIN CABUT 31eMeHTa. OTHOCUTENbHBIN cABUT. OTHO-
CUTEJIbHBIN yTOJ 3aKpy4MBaHUsA. 3aKOH [ 'yka mpu KpydyeHHH. DTI0opa Harps-
KEHUW MO MOIIEPEYHOMY CEUCHHIO LWJIMHIpa. DJIEMEHTapHas KacaTelbHas
cuia. DJIEMEHTapHbId MOMEHT. KpyTAIuii MOMEHT B PacCMAaTPUBAEMOM Ce-
yeHnH OWINHApPA. OTHOCHUTENBHBIA YroJl 3akpyuuBanus. llomHslid yrom 3a-
KpyuuBaHus. JKECTKOCTh NPU KPYYEHNUH. 3aBUCUMOCTh HANPSIKEHUS OT KPY-
TAamero Momenta. Hanbompiiee HanpspkeHUE TIPU KPyYEHUU. Y CIIOBUE MPOY-
HOCTU Ipu KpydyeHun. CBsA3b BEIMYMHBI JOITYCKA€MOT'O HAIIPSHKECHUS TPH
KPYYEHHUHU C BEIMYMHOMN JOIyCKAeMOT0 HalpsKeHus IIpu pactsokeHuu. dop-
MyJa Uil OIpPEACIICHUS MUHHMMAJIbHO IOIIYCKAEMOI0 AvaMerpa LUINHAPA
IIPU YUCTOM KpydeHHH. Pacder Ha JKeCTKOCTb IPH Kpy4eHHUH (10 JTOMycKae-
MOMY YTy 3aKpy4YUBaHUsI Ha €AVHUILY AJIUHBI HUIMH]PA).

CJ10:kHO€ cCONPOTHUBJICHHE

[ToHsiTHE O TEOPUHM MPOYHOCTU. DKBUBAJICHTHOE JIMHEWMHOE HaNpsHKEH-
HOe cocTosiHue. Teopust HauOONBIINX JUHEUHBIX AedopMaiuii (BTopast Teo-
pust npoyHoct). OCHOBHasi MpPUYMHA pPa3pyLIEHUs MaTepuaja Mo BTOPOMU
TEOPUH MPOYHOCTU. YCJIOBUE MPOYHOCTH IO BTOPOUM TEOPHHM MPOYHOCTH.
Marepuainsl, Jjs1 KOTOPbIX IPUMEHUMA BTOpasi Teopus NpoyHocTH. Teopus
HanOOJIBIIMX KacaTelbHbIX HANpsLKeHWH (TpeTbst Teopus mpodHoctu). Oc-
HOBHAs MpUYUHA pa3pyllEHUs MaTepuaia Mo TPETbel TEOpUU MPOYHOCTH.
YcnoBre NpOYHOCTH 1O TPEThEW TEOPUH MTPOYHOCTH. MaTepuansl, 11 KOTO-
PBIX MPUMEHMMA TPEThsl TEOPHsI MPOYHOCTH. DHepreTudeckas teopus Qop-
MoM3MeHeHHs (deTBepTasi Teopusi npouHocTd). Kputepuil mpouHoctu mno
YETBEPTON TEOPUU IPOYHOCTHU. Y CIOBUE MPOUYHOCTH IO YETBEPTOU TEOPUHU
MIPOYHOCTH. MaTepuaiibl, 1Uisl KOTOPbIX TPUMEHMMA YETBEPTAsk TEOPUS MPOY-
HOCTH.

Pacyer Opyca Ha MpOYHOCTH MpPH OJAHOBPEMEHHOM JAECMCTBUM Ha HETO
n3ruba v pacTsHKeHUs (CxKaTUsA).
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Pacuer kpyrioi 6anku Ha MPOYHOCTH MPH OAHOBPEMEHHOM JCHCTBUU
Ha Hee m3ruba m KpydeHws. [locTpoeHue >mIOp WM3THOAIOMUX MOMEHTOB
B IBYX B3aWMHO TEPICHIUKYISIPHBIX TUIOCKOCTAX. [locTpoeHme pe3ynbTu-
pylolel 3mopsl U3ruOarImMx MOMEHTOB. OmnpenelieHHe MaKCUMAaJIbHBIX
3HAYCHUI HOPMAJIbHBIX HAMPSHKEHUN OT M3TH0a B OTIACHBIX CEUCHUSX OajIKU.
Onpenenenre MakKCUMaIbHBIX 3HAYEHUN KacaTeIbHBIX HAMPSHKEHUN OT KpPYy-
YeHUs! B OMACHBIX ceueHusx Oanku. OrnpejelieHHe HSKBUBAJICHTHOTO Hampsi-
KEHUS TI0 OJTHOM U3 TEOPUH MPOYHOCTH.

Omnpenenenve BenuuuHbl Kod(dduiMeHTa 3anaca Npo4HOCTU (K0dpdu-
[ueHTa 0e30MacHOCTH) PU MPOBEPOYHOM pacyeTe OajKu MpU OJHOBPEMEH-
HOM JIWCTBUM Ha Hee U3ruda U KpyueHHUs.

MecTHbIE HATIPSKEHU S

Bunapl mecTHpIX HanpsbkeHnid. KonueHTpanus HanpsbkeHui. [IpuyuHel,
BBI3BIBAIOIINE KOHIICHTPALUHUIO HANpsKEeHWN. KOHIIEHTpAaTOphl HANPSKEHUH.
HomunansHoe Hanpsbxkenue. Koadumuent konuentpanuu. Teopetnueckuit
KO3(DPUIIMEHT KOHUEHTpaluu HanpspkeHuil. D(@PexkTuBHbIA KO3(PPUIUEHT
KOHIICHTpAalMy HanpsskeHUuM. KOHLEeHTpaus HanpspKEeHUN NPU PacTsKEHUU
(cxatun). KoHueHTpanus HanpsbkeHud npu u3ruoe. KoHueHTpauus Hanpsi-
KEHUU NIpH KpydeHUU. MeTo bl OOpbObI C KOHIIEHTPALUEH HaIPSKEHUH.

KoHrtakTHbIE HanpspkeHus. JlonyiieHysi, IpUHUMaeMble IIPU OIpeaeiie-
HUY BEIWYMHBI KOHTAaKTHBIX HAIIPSOKEHUM MPU CXKATHUM JIBYX IIAPOB U IPU
CKaTUM JBYX LWJIMHJIPOB, CONpPUKAcaromuxcs no obpasyrouieil. dopmybl
JUISL ONIPEZACIICHNS BEJIMYMHBI MAaKCUMAJIBHBIX 3HAYEHU KOHTAKTHBIX HAaIps-
KEHUH IPU CKATUU JIBYX IIAPOB U MPHU CXKATUH JIBYX LIWJIMHIPOB, CONPHUKA-
CaIOIIUXCs M0 00pa3yrolei BHEIIHUM U BHYTPEHHUM 00pa3oM.

Hanpsixenust cmarust. @opmynna aist onpeieseHUs: HapsHKeHUsS] CMSTHS.

IIpoyHoCTH MaTEpPHAJIOB NPHU NEPEMEHHBIX HANIPSIXKEHUIX

OcHOBHbIE TOHATUSL OO0 YCTalnOCTHOM mnpouyHocTu. Lluknuueckue Ha-
rpy3ku. Llukin Hanpsokenuid. Yactora n3MeHeHus HanpsbkeHu. [lepuon muk-
na. XapakTep pa3pylleHus MaTepuaina Mpyu BO3AECHCTBUU HA HETO LIMKINYE-
CKHMX Harpy3ok. YcrajaocTh maTepuaia. [{ukmnyeckas mpoyHOCTh (BBIHOCIIH-
BocTh). [Ipenen BeiHOCTUBOCTH. OCHOBHBIE NTApaMETPhI IIUKIa. MakcuManb-
HOE HanpspKeHHE LMKIa. MUHMManbHOE HanpsbkeHue nukia. CpenHee Ha-
npsbkeHrue nukia. Ammautyna uukiaa. Kosdduuuent acuMmerpun mukia.
CummeTpruunblil nuki. [lynscupyromuii (oTHyneBoi) nukil. [loctosiHHOE Ha-
MpsKEHUE.

IIpenen BBIHOCIMBOCTH NPU CUMMETPUYHOM IMKJe. KprBas BBIHOCIIH-
BocTU. bazoBoe umcno mukinoB. [Ipegenm BBIHOCIMBOCTH. JOJTOBEYHOCT.
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IIpenenpHble IUKIIBI HAnpsDKEHUW. /[narpamma mpenenbHBIX HaNpsKEHUM.
[TonoOHbBIE IUKITBI.

@dakTOpbl, BIUSIONIME HAa BEIWYMHY IMpefeia BBHIHOCIMBOCTH. BrmsHue
KOHLICHTpAIK HanpspkeHUH. DPPEeKTUBHBIN KOAIPPUITMEHT KOHIIEHTpaIUU Ha-
IIPSDKEHUM.

Teopernueckuii KOApGUIMEHT KOHIEHTPAIIMN HAIMPSKECHUN. 3aBUCH-
MOCTh MEXy TEOPETUYECKUM U 3P(HEKTUBHBIM KOIPPUIIMEHTAMU KOHIICH-
Tpauu HanpsbkeHud. KodgduimeHT 4yBCTBUTENILHOCTH MaTepuaia U KOH-
HEHTpAIK HanpsHKeHU. B3auMocCBs3b MeX 1y MPOYHOCTHIO CTAIM U €€ UyB-
CTBUTEIBHOCTHIO K KOHLIEHTpAlMu HamnpsoKeHWd. BiusHue aOcoioTHBIX
pazmepoB jaeTtanu. MacmtabHbiii Gaktop (KodhPuImeHT BIUsHUS a0COTIOT-
HBIX pa3MepoB cedeHus ). [[pruurHbl BIUMSHUS a0COMIOTHBIX Pa3MEpPOB JI€TaIu
Ha BEJIMYMHY IpeJeia BBIHOCIMBOCTH MAaTepHUalia 3TOU aeranu. BausHue co-
CTOSIHUA MOBEPXHOCTHU. [I[pUUMHBI BAUSHUS COCTOSHUS MOBEPXHOCTH JIETAIN
Ha BEJIMYMHY Mpejiesia BEBIHOCIMBOCTH Matepuaiia 3tou neranu. Koagduiu-
€HT COCTOSIHUA MOBEpXHOCTU. OOmmii Ko3(pPUIMEHT M3MEHEHHs Npeaena
BBIHOCJIMBOCTH TPH CUMMETPUYHOM UHUKIE. J[€MCTBUTEIBHBIN MPEAET BBI-
HOCIIUBOCTH JICTAJIH.

PacyeTsl Ha MPOYHOCTH MIPH NIEPEMEHHBIX HanpsukeHusX. [lopsimok pac-
4yeTa 3JIEMEHTa KOHCTPYKLUH, HaXOJsIIelcs MoJ JCHCTBHEM NEPEMEHHBIX
Harpy3ok. Koaddumment 3amaca npounoctu (kod3pduiiueHT 0e30MacHOCTH)
[0 HOPMaJbHBIM HAIPSKEHUSIM MIPU CUMMETpUYHOM I1ukie. Koapdumuenrt
3armaca MPOYHOCTU IO KacaTeJlbHbIM HAIpPSHKEHUSAM IPU CUMMETPUYHOM
nukie. KoagduuuenT 3anaca mpoyHOCTH MPHU CIOKHOM HANpPsKEHHOM CO-
CTOSIHUM Tpu cuMMmeTpudHoM Iukie. KoadduuumenTsl, xapakrepusyromune
YyBCTBUTEJIILHOCTh MaTepuayia Kk acummetrpuu 1ukia. Kosaddunuenrt 3amaca
MPOYHOCTH IO HOPMATBHBIM HAIMPSDKCHUAM TPU HECHUMMETPHUYHOM ITHKJIE.
Koadduiment 3amaca MPOYHOCTH MO KAaCaTEJIbHBIM HAMPSKEHUSIM TIPU
HecUMMeTpuyHOM 1ukie. KoagduuueHnt 3anaca mpoYHOCTH MPHU CIOKHOM
HANPSDKEHHOM COCTOSIHMM TpY HecuMMeTpuyHoM mwukie. Kosddunuent 3a-
maca MpOYHOCTH MO0 HOPMaJbHBIM HAMPSHKEHHUSIM TIPHU COMPOTUBIICHUM ITLIa-
ctuueckuM aepopmanusam. KospduuureHnt 3amaca mpoyHOCTH MO KacaTelb-
HBIM HaIpsDKEHUSM IPU COMPOTHUBIIEHUH IIacTUUEeCKUM JedopmanusaMm. Ko-
s duIreHT 3amnaca MPOYHOCTH MO COMPOTUBIICHUIO TUIACTUYECKUM Aedop-
MalusM IpU CI0XKHOM HaPSPKEHHOM COCTOSIHUU.

Bonpocsl 1J11 CAMOKOHTPOJISA

1. Tlepeuncnure kputrepuu pabOTOCTIOCOOHOCTH JCTAIIH.
2. UYeM OTIMYAIOTCS BHEIIHUE HATPY3KU OT BHYTPEHHUX CHIT?
3. [Ilpu momoiny Kakoro MeTo/1a ONpeAeAiOTCS BHYTPEHHUE CHITbI?
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4. Kakue QaxTopsl HE YUYUTHIBAIOT OCHOBHBIE TUIIOTE3bI U AOMYIICHHUS,
MPUHUMAEMBbIE B COIPOTUBICHUH MaTEpUaIoB?

5. Uro Ha3pIBaeTCAd HANpPSIXKEHUEM B IMONEPEYHOM CEUYCHUU CTEPIKHS
IIPH €T0 PACTSHKEHUU WM TIPU €ro CHKaTuu?

6. HazoBuTe OCHOBHBIC MEXaHMUECKUE XapaKTEPUCTUKU MaTepHaa.

7. Kakum 006pa3oM Mpon3BOAUTCS UCIIBITAHUE 00Opasiia Ha pacTshKeHUe?

8. Uto mpencraBiser co0Oi ycloBHAasg auarpamMma pacTsKEHUs Iuia-
CTUYHBIX MAaTEPUAJIOB U KaKOBBI XapaKTEPUCTUKHU €€ OTJEIbHBIX y4aCTKOB?

9. Yro mpexacranisieT co00il MOYJIb MIPOIOIBLHOM yIPyrocTu?

10. Yem oTnmyaercst yciaoBHas AuarpamMMma pacTsDKEHHs! XPYNKUX Mate-
pHUAJIOB OT YCIOBHOM IMarpaMMbl PacTSKEHUS TIIACTUYHBIX MATEpUAIOB?

11. /Insg xakux MaTepuaioB ONpeAesieHuEe TBEPIOCTH MaTepuaia Mpou3-
BOJIUTCS IO MeTONy bpuHemd, a 1yis Kakux — no Mmetoay Poksemna?

12. Yrto Takoe yaapHast BI3KOCTh?

13. B kakux omopax peakIuio AETSAT Ha COCTaBJSIONIME IO OCSM,
a B Kakou — HeT?

14. KakoBbl BO3MOKHBIE BapUAHTBI KPEIUICHUs OAKU (BO3MOXHOE CO-
YyeTaHue ornop Oajaku) IpH YCIOBHH ONPEACTIUMOCTH CUCTEMBI?

15. Kakoii u3ru6 Ha3bIBa€TCs YUCTHIM, a KAaKON — MOMEePEeUYHbIM?

16. Kakas maockoCTh Ha3bIBA€TCSl CUITOBOM ?

17. Kakoi#i cioit Ha3bIBaeTCsI HEUTPATbHBIM?

18. Kakas ock Ha3bIBaeTCSI HEUTPATHLHOU?

19. Kakum 00pa3om ompeaensoT peakiiui B onopax JBYXOIOPHBIX Oa-
J0K?

20. Kakum 00pa3om OInpeAensioT peakiiui B Olope KOHCOJIbHOM Oaku?

21. Kakum 00pa3oM CTPOSATCS SMIOPHI MOMEPEUHBIX CHII, JEHCTBYIOIINX
Ha Oanky?

22. Kakum 00pazoM CTpOSATCS SMIOPHI U3THOAIOINX MOMEHTOB, JIEHCT-
BYIOIIIMX Ha OanKky?

23. Kakoe conpoTHBiieHNE HA3bIBAIOT CIIOKHBIM?

24. B yewm 3akirodaeTcs 3a/1a4a TCOPUNA MMPOYHOCTH?

25. Kakue Teopun mpoYHOCTH CYIIECTBYIOT?

26. Kak B ciydyae MJIOCKOTO HANpsKEHHOTO COCTOSIHUSI HAWTH DKBUBA-
JICHTHBIC HAMPSHKEHUS 10 TPEThEW U YETBEPTOU TEOPUSIM MPOYHOCTH?

27. IloueMy CyIIECTBYIOT HECKOJIBKO TEOPU TPOUYHOCTH?

28. Kakue HanpspKeHUs: HA3bIBAIOT MECTHBIMU M KaK UX OMPEIEIISIFOT?

29. Kakue BUIbI MECTHBIX HAMPSKEHUH CYIIECTBYIOT?

30. UTto Ha3bIBAIOT KOHIIEHTpAITUEH HATPSKCHUI?

31. Yto Takoe KOHIIEHTPATOP HAIPSKEHUs?

32. Kakoe HanpsbKeHHe Ha3bIBalOT HOMUHAJIBHBIM?
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33.Uro Ha3bIBAIOT TEOPETHUYECKUM KOA(P(OUIMEHTOM KOHIICHTPAIUH
HaIpsHKEHUN?

34. Yro nazpiBatoT 3¢(HeKTUBHBIM KOA(h(GUIIMEHTOM KOHIIEHTPALUK Ha-
MPSOKEHUI?

35. Kak ompenenuts Ko3(DPUITMEHTH KOHIICHTPAMH (TEOPETHICCKUI
1 3¢ EeKTUBHBII)?

36. Kakue HanpsikeHHs! Ha3bIBalOT KOHTAKTHBIMU M KaK OIpPENEIUTh UX
BEJIMUUHY?

37. Kakue Harpy3ku Ha3bplBalOT HUKINYECKUMU?

38. KakoBbl OCHOBHBIE XapaKTEPUCTUKHU LIUKIA?

39. Uro Ha3bIBaIOT NPEEIIOM BBIHOCIUBOCTH MaTepuaa’?

40. Kak nipesien BBIHOCJIMBOCTH CBSI3aH C IPEAEIOM IIPOYHOCTU?

41. Kak ctpoutcs KprBas BHIHOCIMBOCTH MaTepuaia (kpuBas Bemnepa)?

42. YT0 HA3BIBAIOT OTPAHUYEHHBIM MTPEIETIOM BEIHOCTUBOCTH?

43. Kakue (akTopbl BIUAIOT HAa BEJIMYUHY MPEeia BBIHOCIUBOCTHU?

44, Kak onpenenuTh BeIMYUHY KO3 (dUIIMEHTa 3amaca NPOYHOCTU MpHU
CUMMETPUIHOM ITUKJIE TI0 HOPMAJIBHBIM HAMPSKCHUSIM?

45. Kak onpenenuTs BeIMYUMHY KO3 (dUIMEHTa 3amaca NpOYHOCTU MpHU
CUMMETPUIHOM ITUKJIE 110 KaCaTEIbHBIM HAMPSKCHHUSIM?

46. Kak onpenenuTh BelIMYuHy Kod(hdUIMEeHTa 3araca MpOYHOCTU MPHU
CUMMETPUYHOM IIUKJIE?

47. Kakue MeponpusiTusi NMPOBOJAT JUIsl HOBBIIIEHUS] CONPOTHUBICHUS
yCTaJIOCTU NIPOEKTUPYEMBIX JeTaei?

48. B ueM 3akitouaeTcs pacyer JeTajiel Ha CONPOTUBICHUE yCTAIOCTU?

2.3. IlepenaTouHble MeXaHU3MbI

Beenenue. @pukunonsHsle nepegauu. PemenHble nepenaun. lLlemHbie
nepenaud. 3yO4aThie NWIMHAPUYECKHE Tepenayu. 3yOdarbie MPOCTPAHCT-
BEHHBIE [IEpEIauH.

Pexomenayemas suteparypa: [3, §4].

MeToauyeckue yKkasaHusl
BBenenne

IIpucrymnas x uzydenuro paszaena «llepenarounsie MEXaHU3MBD), IIPEXK-
JIe BCEro, HEOOXOAMMO YSICHUTh €r0 OCHOBHYIO 3a7adyy U CBSA3b C JAPYTUMU
paszienamu Kypca, a TakKe ¢ IpyrMMH OOIIETEXHUYECKUMHU U CTICIIMAIbHBIMU
TUCHUATUIMHAMMU.

B pasnene «llepenarounsie MEXaHU3MBI C KPYIVIBIMU KOJIECAMW» HYKHO
O03HAKOMUTBHCS ¢ NPUHUMUITNAIBHBIMA OCHOBAMH PacyeTa U MPOECKTUPOBAHUS

21

KOMMMEKT 3NEKTPOHHBIX
YYEBHO-METOOUYECKUX MATEPUANOB - I L 2 I III'IIABIIEIIHEfEI JARPBITD XI


http://tpu.ru
http://portal.tpu.ru/ido-tpu

| | (0 MaTepuanbl npegHasHayeHbl NS UCNOMb30BaHUSA B y4EOHbLIX Liensax
cTyaeHTamm MHCTMTyTa AMCTaHLMOHHOro obpasoBaHus TIY

— -

nepeaady MEXaHMYICCKUX IMPHUBOAOB MAIIIWH. PaI_II/IOHaJ'IBHO CIIPOCKTUPOBAH-
HBIA U IMpaBUJIBHO U3TrOTOBJICHHBIN IMpUBOA AOJIKCH OBITH AOJITOBCYHLBIM, pC-
MOHTOIIPUI'OJAHBIM, 3KOHOMHWYHBIM B 3JKCILTyaTaluu, 0e301acHBIM Ipu 00-
CIIYy’KMBAHWU 1 UMETh MUHUMAJIbHO BO3MOKHBIC Fa6apI/ITI)I.

C Y4€TOM OJHOI'0 MJIM HCCKOJBKUX BBIIICTICPCHHUCICHHBIX KPUTCPUCB
N BCACTCA pacCUCT, LECJIb KOTOPOTO — OMPCACICHUC Pa3MCPOB IJICMCHTOB IIC-
pcaad 1nmpuBoaa. HpI/I 9TOM PACUYCThI HCO6XOI[I/IMO YBA3bIBATHE C 9KOHOMHYC-
CKHUMH Tp€6OBaHI/IHMI/I, TaK KaK ACTaJIl JOJI?’KHBI OBITH pa6OTOCHOCO6HBI B TC-
YCHHUC BCCT'O 3a1aHHOI'O CpOKa CJ'Iy}K6BI I[P MUHUMAJIBHBIX 3aTpaTax Ha HUX
HN3TrOTOBJICHUC U JOKCILTYyaTallHrIo.

DOpUKIHMOHHBIEC NIEPeaAYH

@pukunoHHas nepenada. [IpuHumn padboTel QPUKIMOHHOW Mepenayi.
PasnoBuaHOCTH (PUKIMOHHBIX nepenad. JlocTOMHCTBa (PPUKIMOHHBIX Mepe-
nad. Henoctatkn (pukiuoHHbx nepenad. OO0IacTd NpUMEHEHUS (QPUKLIH-
OHHBIX Mepeay.

OpuKIMOHHBIE BapuaTophl. [IpuHIMN AeicTBUS (PPUKIMOHHBIX Bapua-
TopoB. O01acTH NPUMEHEHHSI PPUKIMOHHBIX BApUATOPOB.

Kunematuka ¢pukiuonnoi nepenayu. Koad(UIHMEHT CKOJIbXKEHUS.
[lepenarounoe oTHOIIEHUE (PPUKIMOHHOW HMUIMHApPUUECKON mepemaun. Ile-
pPEIaTOYHOE OTHOLLIEHNE KOHUYECKON (PPUKIIMOHHON NEepeauH.

VYeunua Bo (pUKIMOHHBIX mepenadax. MomeHT comnportusienus. [lo-
Je3Hast OKpykHas cuia. Ycuinue nprkarus katkoB. KI1/] dpukunonssix ne-
penay u BapuaTopoB. Bubl MOBpEXIEHUS 3EMEHTOB (PPUKIIMOHHON Tepe-
Ja4H.

Kpurepuu paborocnocobHocT (pukimonHon miepegaun. Pacuer
(GPUKLMOHHON Nepeauyn Ha MPOYHOCTh O KOHTAKTHBIM HamNpsiKeHusM. Pac-
4eT PPUKIMOHHBIX NIEpeiady Ha N3HOCOCTOMKOCTb.

PemeHnHble mepenavu

Knaccudukanusa pemeHHbIX niepenay (mo ¢popme nmonepevyHoro ce4eHus
pemus1). Tunel npuBoaHbIX peMHel. KnnHoBble pemMHu. VX pa3HOBUIHOCTH.
JlocTronHcTBa peMeHHbIX nepeaad. Hepocratku pemeHHbIX nepenad. Obinac-
TH NPUMEHEHUS PEMEHHBIX IIepeaay.

I'eomerpus pemenHon nepenaun. [IpuHIMD aeicTBUS PEMEHHOU mepe-
Ja4u.

Yewns B BETBAX PEMEHHOW IEPENadyd MPU XOJOCTOM XOAE. Y CHUIIMS
B PEMEHHOM Iepelaye 1MoJ1 Harpy3Kou. YIpyroe CKoJabxeHue. Jlyru cKombxke-
HUsL. YTl CKObXeHUs. bykcoBanue. Hatsbkenue BeTBer pemus. Hampsixe-
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HuA B pemHe. KuHemarnka pemeHHbIX nepenad. Ilepenatounoe oTtHomeHue
PEMEHHOM NIepeNaYn.

OcHOBHBIE KPUTEPUH PAOOTOCTIOCOOHOCTH PEMEHHOM Mepefadu: TSATro-
Basi CIOCOOHOCTH U JOJTOBEYHOCTh peMHelN. Pacuer miockopeMeHHO nepe-
Jla4M TI0 TSITOBOHM CHIOCOOHOCTH. PacueT KIMHOpEMEHHON mepeaadu 1mo TAro-
BOI1 ciocoOHOCTH. Pacuet peMHs Ha IUKINYECKYIO JOJITOBEYHOCTb.

KII/ pemenHoi nepenaun. [{aBiaeHust Ha Bajibl B pEMEHHBIX IIepeadax.
[IIx¥BBI pEMEHHBIX ITEpEay.

Lennbie mepexauun

OO6nactu mpuMeHeHus LenHbIX nepeaad. Knaccuduxanus nenei no ux
Ha3HA4YeHUI0. Pa3HOBUIHOCTH MPUBOAHBIX Heneld. KOHCTpyKIus poauKOBOM
MPUBOJHOM 1Ienh. MapKUpOBKa POJIMKOBBIX MPUBOJAHBIX LEIIEH.

3BE3/I0YKH LEMHBIX Nepeaady. Matepuaibl JeTaliei [enen U 3BE31049EK.

Kunemarnka nenHou nepenayuu.

Yeunus B nuennou nepegaue. Oxkpyxnoe ycuwnue. Cuna HaTskeHusd. Ju-
HaMH4YecKas Harpyska. lIpuunHa mosBieHus AUHAMUYECKOM Harpy3ku. Ha-
rpy3Ka Ha BaJjbl HEMHOM nepenadn. OCHOBHBIE TAPAMETPBI LIETHOW MTEpEAAYH.

Bua noBpexaeHuil 3eMEeHTOB IienHOW mepenaun. Kputepuu padoTo-
CITOCOOHOCTH IIETTHOM Mepeaayn.

[Topsanok NpOEKTUpOBaHUS LEMHON Mmepeaadu (1Mo HU3HOCOCTOMKOCTH
AJIEMEHTOB MEpeaayn).

MeToapl peryaupoBKU HATsXKEHUs LenHoM nepenadn. CrnocoObl cMa3Ku
LIETTHOM IIepeayuu.

3y0uarTbie HWIMHAPUYECKHE NepeIadu

O6mme cegenusi. O6mactu npuMeHeHHs. Pa3HOBUIHOCTH 3y04aThIX
nepenay. JlocToMHCTBA 3y0YaThIX Mepead MO0 CPaBHEHUIO C MepeladyaMu
npyrux BusioB. Hemocratku 3y04aThix mepeaay.

3ybuaroe 3anerienue. lllectepus. Komeco. Teno 3ybuaroro koseca.
Benenr 3yOuaroro koiseca. Ilpoduns 3yb6a. OCHOBHOM 3aKOH 3allCTUICHHUS.
[lepenarounoe oTHOIIEHUE. Y CIIOBUE MOCTOSHCTBA NEPEAATOUHOIO OTHOIIIE-
Husl. [lomoc 3anemnenus. ConpsikeHHbIEC TPOGUITH.

DBOJIBBEHTHOE 3allCIUICHUE. DBOJBBEHTA. DBOMOTa. OCHOBHASA OKPYXK-
HOCTb. PanyCcpl KpUBHU3HBI 3BOJIBBEHTHI. JIMHUSA 3aniensieHus. Yo 3auerie-
HUsI. DBOJIbBEHTHOE 3alICIUIEHUE C KPYIJIBIMHU KOJIeCaMH U ero cBoiicTBa. Ha-
YaJbHbIE OKPYKHOCTH. B3aMMOCBS3b HAUAILHOM M OCHOBHOW OKPY>KHOCTEU
3BOJIBBEHTHOTO KPyIJIOro kosieca. MexoceBoe paccrostHue. llar mo ocHOB-
HOMl okpyxHocTu. Koaddumment nepexpwitusi. Ucxonupiii koHTYp. I[lapa-
METpBI UCXOJHOTO KOHTYypa. Moaynb. B3anmocBs3p Mexly MOIYyJIEM M Ia-
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roM. OkpykHOCTh BhaauH. OKpy>KHOCTh BepuinH 3y0a. 3y0. ['omoBka 3y0a.
Hoska 3y0a. YrmoBoii mar. OkpykHas TonmuHa 3y0a. OKpykHas MIUpHHA
BraguHbl. OKpyxHOU mar. OKpyKHOH MOJIyJib. JlenuTenbHas OKpYKHOCTb.
JenutensHblii MOynb (Moayiib). [lepegaTounoe uncno. OnpeneneHue reo-
METPUUYECKUX MAapaMeTPOB IBOJIbBEHTHOM IIMIMHIPUYECKOM MPsIMO3y0oii me-
penayu yepe3 MoJyJib, YUCIIO0 3yObeB IIECTEPHH, IEPETATOYHOE YUCIIO U YOI
3aLCTUICHHUS.

MeTtoapl U3roToBiaeHUs 3yOuaTbix Kojec. Meron konupoBaHus. Meton
0OKaTKHU.

Koco3ybass mmnunapudeckas nepenada. OOpazoBaHue OOKOBOW IO-
BEpPXHOCTH 3y0a koco3yboro koieca. [lone 3anennenus. [lenurenbHas TMHUSA
3y0a. JlenmuTenbHBIA yroJ HakJIOHA JIMHUHM 3y0a. JleNMUTENbHBIM OKPYKHOM
mar. Hopmanbsseiii mar. CBA3b MEXKy OKPY>KHBIM M HOPMAJIBHBIM IIaraMu.
OceBoii mar. CBsi3b MEXAY HOPMAJIBHBIM U OCEBBIM MaramMu. OKpy>KHOU MO-
nyib. HopmaneHbeii Mmonysne. CBsI3b MEK1y HOPMAJIBHBIM, OKPY>KHBIM H OCE-
BbIM MonyJsiMU. OmpefeneHre MeKOCEBOTO pacCTOSHUSA, AUAMETpa AENH-
TEJIBbHON OKPYKHOCTH, TUaMEeTpa OKPY>KHOCTH BEPILUH, TUAMETPA OKPYKHO-
CTH BIIQJIMH Y€pe3 HOPMAJbHBIA MOJYJIb, YUCIO 3yObEB LIECTEPHH, MEpeaa-
TOYHOE YHUCJIO W JEIUTEIbHBIA yrosl HakjioHa JuHuM 3y0a. Kosadduiment
NEPEKPHITUS KOco3yOoil nunuHapuueckoil nepenayu. [lonydyenue npsamosy-
00l IMIMHIPUYECKON Iepeadyn, SKBUBAJICHTHON KOCO3yOOW NUIMHApPUYE-
CKOI1 nmepenaye. DKBUBAJIEHTHOE YHCIIO 3yObEB.

[leBponHas nepenaya. OcoOEHHOCTU €€ Te€OMETPUH.

Cuna B 3allCIUIEHUU 3BOJIbBEHTHOM LIMJIMHAPUYECKON MpsAMo3y0oil me-
penaun. OnpeneneHue COCTaBISAIOMINX CUJIbl B 3aLEIUIEHUU Yepe3 KPYTAILUM
MOMEHT Ha IIECTEpHE (WJIM Ha KOJIECE) U TEOMETPUUYECKHUE TapaMeTphl mepe-
Ja4H.

Bunbl paspyuieHuil 3yObeB: KOHTAKTHOE BBIKpAILMBAHHE, aOpa3uBHbBIN
M3HOC, 3aeJlaHue, IIACTUYECKUM CIBUT, OTCIAMBAaHUE MOBEPXHOCTHBIX Yac-
TUIl MaTepuania 3yoa, u3aoM (YCTAIOCTHBIN U OT MEPETPY30K).

Marepuanbl 3yO4yaThIX KOJ€C M HUX TEpPMUYECKas WM XUMHUKO-
TepMuyeckas oOpaboTka. Jlonmyckaemble KOHTAaKTHbIE HampsbkeHus. Jlomyc-
KaeMble HamnpspHKEHUs M3ruda JUisi HepeBEepCUBHBIX mepenad. Jlomyckaemble
HanpspKeHUs: u3ruba Juis peBepcUBHBIX nepeaad. HomuHanpHas Harpyska.
Pacuernas narpyska. Koaddunuent narpysku. Cocrapiustomue K03¢phuiim-
€HTa Harpy3ku: Kod((PUIHEHT HEPaBHOMEPHOCTH paclpeleieHus Harpy3KH,
Koo PUIMEeHT TMHAMUYIHOCTH, KOY(PDUIIMEHT, YIUTHIBAOIINI OTHOBPEMEH-
HOE€ yJacTue B Iiepejaue Harpy3Kd HeCKOJIbKUX Map 3yObeB.

Pacuer Ha KOHTaKTHYIO HNPOYHOCTh AKTHBHBIX MOBEPXHOCTEH 3yObEB.
Ycnosue npouHoctu. Popmysia ['epia. HopmanbHad cuna B 3aneIuieHUH.
Paauycel kpuBu3HbI 5BOIBBEHT. [IpuBeneHHbIi paguyc KpuBu3Hbl. opmyia
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JUISL ONIPENENICHUs] MUHUMAJIBHO JOIYCKaeMOro JHaMeTpa mectepHu. Pop-
MyJia JUIsl OIpeAeSICHIs] MUHUMAIIBHO JOITyCKaeMOI'0 MEXKOCEBOI'0 PACCTOSTHUSL.

OcoOeHHOCTH pacyeTa 3BOJIBBEHTHON KOCO3YOOi HUIMHIPUYECKOHN Te-
peaayy Ha KOHTAKTHYIO POYHOCTb.

Pacuer 3yObeB 3BOJIBBEHTHOW LUJIMHAPUYECKON NPsIMO3yOol nepenadn
M0 M3rHOHBIM HANpsDKEHUSM. YcCloBUE TpodyHocTH npu m3rude. Coctas-
JSoUIasi HOpMaJlbHOW cuiibl, n3rubatomas 3y0. CocraBisioniasi HOpMaJIbHOM
cwiIbl, cxxuMaromas 3y0. OnacHoe ceueHue npu usrude. Mzrubarommii mo-
MEHT, JCHCTBYIOMMK Ha 3y0. Dopmyna sl onpeAeIcHUsT HAPsSHKEHUH U3-
ru0a B onacHOM cedyeHuu. Gopmyna i onpeneneHus HalpsHKEeHUH CoKaTus
B 3y0e. @opmyna JUisl ONpeesieHUus CyMMapHOr0 HOMUHAJIBHOTO HaIlpshKe-
HUS Ha pacTsHyTOM cTopoHe 3yda. Koaddunuent popmel 3yda. 3aBUCUMOCTH
BeJIMUUHBL Kod(pduirienta GopMbl 3yb6a oT uyucia 3yoneB. Hampsixenus
B OITACHOM CEYEHHUHU C YUETOM KOHLEHTPAIUH.

Oco0eHHOCTH pacyeTa 3BOJIbBEHTHON KOCO3yOOH LUIMHAPUYECKOHN Te-
peaadyd Ha KOHTAKTHYIO MPOYHOCTH 10 CPABHEHHMIO C PACUETOM 3BOJIbBEHT-
HOI MpsAMO3yOOl WIMHApUYECKON nepenadyn. OcoOEHHOCTH pacyeTa 3BOJIb-
BEHTHOW KOCO3yOOl HUIMHAPUYECKON NIepeiadyn Ha U3TMOHYI0 IPOYHOCTb 110
CPaBHEHUIO C PACYETOM 3BOJBBEHTHOM MPSIMO3yO0l LUJIMHIPUYECKON Iepe-
Ja4H.

3y0uaTbie NPOCTPAHCTBEHHBIE MepeIaun

Konnueckue nepenaun. O6mactu npuMeHeHus. Pa3HOBUIHOCTH KOHU-
yeckux nepenady. OCOOEHHOCTH KOMIIOHOBKHM MEXaHHM3Ma C KOHMYECKUMU
KOJIECAMU.

OpToroHajibHbIE KOHHYECKHE Niepenaun. HadanbHble KOHyca. YTIIBI IPU
BEPIIMHAX HAYaJbHBIX KOHYCOB. [lemurenbHble KOHYChl. KOHYCHI BEpIIMH.
Konycel Bnagun. KonycHoe paccrosiHue. [lepenatouHoe OTHOIIEHUE KOHU-
YECKOW OPTOrOHaJIbHOM mnepenaur. OnpenesieHue BEIUYUHbI IEPENATOYHOTO
OTHOILIEHUS Ye€PE3 AUAMETPbl HAYaJIbHBIX KOHYCOB, Y€pe3 YIJIbl IPU BEPIIU-
Hax HAYaJIbHBIX KOHYCOB. HapyxkHble nomosiHUTENbHBIE KOHYCHI. CpenHue
JOTIOJIHUTENIbHBIE KOHYCBI. PacueTHbI JONMOJHUTENBHBIM KOHYC. [(nametp
NETUTEIBPHON OKPYKHOCTH Ha HapyKHOM JONOJIHUTENBHOM KOHYyce. Makcu-
MaJIbHBIM MOAYJIb. J[MaMeTp AETUTEIBbHON OKPY>KHOCTH HAa CPEIHEM JOMOJI-
HUTEJIBHOM KOoHyce. CpeqHull pacueTHbI MOAYJb. BbicOTa enuTenbHON ro-
JIOBKHM 3y0a Ha Hapy»XKHOM JIOTIOJHUTEIFHOM KOHYce. BricoTa nenurenbHOU
TOJIOBKHM 3y0a Ha CpeHEeM JOINOJHUTEIbHOM KOHyce. BricoTa nenurenbHoON
HOKKH 3y0a Ha Hapy>KHOM JIOMOJHHUTEILHOM KOHyce. BricoTa nenurenbHON
HOKKH 3y0a Ha CpeJHEM JIOTOJHUTENbHOM KoHyce. [lomyuenue umiauHapu-
YecKoM 3yOuarod mnepeniaud, SKBUBAICHTHOW OPTOTOHAIIBHOM KOHUYECKOU
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nepenaye. BeipaxkeHue napameTpoB 3KBUBAJICHTHOM LUIMHAPUYECKOMN mepe-
Ja4y 4epe3 napaMeTpbl OPTOrOHAIBHOW KOHUYECKOU ITepefayn.

CocraBisomuye CUIbl, ACHCTBYIONIEH B 3alEIJIEHUU OPTOrOHAIBHOMN
psAMO3yOOi KOHWYECKON Nepeiayn.

Pacyer npsiMmo3y0oil KOHMYECKOH OPTOrOHAJIBHOM Mepenayd Ha KOH-
TaKTHYIO IPOYHOCTb.

Pacder 3yObeB KOHMUECKOH OpPTOrOHAJILHOM MPsAMO3yOOH mepenadu mo
HaNpsKEHUSIM U3ruoa.

Yeppaunsle nepenaun. O6nactu npuMeHeHus. Pa3HOBUIHOCTH YepBsIU-
HBIX nlepenad. JlOCTOMHCTBA YEpBAYHBIX IIepeaad 110 CPaBHEHUIO C APYTHMHU
3yOuaTeiMM nepenavamMu. HenocTaTku depBsSYHBIX MepeAad MO CPaBHEHUIO
C IpyruMu 3yOUyaTbIMU IEpeayaMu.

UepBsauHasg nepenadya ¢ LOUIMHAPUYECKHM apPXUMEIOBBIM YEPBIKOM.
OnHo3axoHbIN YepBsAK. MHOTrO3axoHbIe YepBAKU. ['eomMeTpuss 4epBsIYHOU
nepesayu ¢ MUIMHAPUYECKUM apXUMEIOBBIM 4EPBAKOM. OCHOBHBIE T€OMET-
pUYECKUE W KMHEMATHYECKHE COOTHOLICHHUS B YEPBSIYHOW mepenadye ¢ LH-
JUHIPUYECKUM apXUMELOBBIM YEPBIKOM.

CocraBistomyie Cuibl, JEUCTBYIOIIME B 3alCTUICHUNA YEPBSIYHOM Tepe-
a4 C QUINHAPUYECKUM APXUMEIOBBIM YEPBIKOM.

Marepuaiisl, IpUMEHsEMBIE Ul U3TOTOBIICHHs YEPBAYHBIX IIepeay.

JlonyckaeMble HAPsKEHU.

Pacuer 3y0ObpeB kosieca 4epBAYHOM Iepenadl ¢ HMIMHIPUUYECKUM apXH-
MEJIOBBIM YEPBIKOM Ha KOHTAKTHYIO IIPOYHOCTD.

Pacuer 3y0ObpeB kosieca 4epBAYHOU MEpeauu ¢ HUIMHIPUUECKUM apXHU-
MEZI0BBIM YEPBSKOM IO HAIPSKEHUSM U3rHoa.

KIII uepBsiunOM nepenaun. TermioBor pacyeT 4YepBIYHON NEPEAAUH.

Bomnpocs! 111 cCaMOKOHTPOJISA

1. KaxkoB npuHiun pa®oThl PPUKIIMOHHOTO MEXaHU3Ma?

2. B dyem 3akmrodaeTcs yCIIOBHE HAJIGKHON pPaOOTHI (PHUKIIMOHHOTO
MexaHu3ma?

3. Kakum 00pa3oM TpOW3BOIUTCS OMpPECICHUE HEOOXOMMMOW CHIIBI
MpYXKaTHs KATKOB (PPUKIIMOHHOW Maphl?

4. B ueM 3aKIII0YalOTCS JOCTOMHCTBA M HEAOCTATKU (PUKIIMOHHBIX T1€-
penay o CpaBHEHUIO C IPYTUMU BUIAMU Tiepeaayd?

5. B kakux o0macTsx mpuMeHsI0TCS GPUKITMOHHBIC TTepeaadn?

6. Kakme marepuasipl MCHONB3YIOT B KadyecTBE MaTepuaja KaTKOB
(PUKIIMOHHBIX TIepeaaq?

7. VYKaxuTe B3aUMOCBSI3b MEXAY T'€OMETPUUECKUMU U KHHEMATUYECKH-
MU TlapameTpamMu GPUKIIMOHHOM Mepe/lauu ¢ MWINHIPUICCKUMU KaTKaMHU.
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8. VYkaxuTe B3aUMOCBSI3b MEXKAY F'€OMETPUUYECKUMH U CUJIOBBIMH Ma-
pameTpaMu GPUKIIMOHHON Mepeaadu ¢ IUIMHAPUISCKIMH KaTKaMU.

9. KaxoBsl kpuTepun pabOTOCIIOCOOHOCTH (PPUKIIMOHHBIX TIepead?

10. Kak mpousBoauTcs pacueT (PpUKIMOHHON Mepeaadn ¢ HUIHHIpUYe-
CKMMH KaTKaMH MO0 KOHTAKTHOM MPOYHOCTH.

11. Kakue nepenaun Ha3bIBAIOT NE€peiayaMu ¢ THOKUMU 3BEHbSIMU ?

12. [To xakuM mpu3HaKaM Ki1acCUPUIUPYIOT peMEHHbIE Tiepeaaun?

13. B yem 3akiouaroTcs JOCTOMHCTBA M HEJOCTAaTKHM PEMEHHBIX Tepe-
J1a4 10 CPaBHEHUIO C APYTMMH BUAAMU epeaay?

14. Ykaxurte 00acTi MPUMEHEHUS PEMEHHBIX Mepeaay.

15. OObsicHUTE PUHITUT pabOTHl PEMEHHOM MepeadH.

16. YkaxxuTe OCHOBHBIE TI'€OMETPUUYECKHE MapaMeTpbl U HMX B3aUMO-
CBSI3b.

17. 3auem co3maeTcsi HaYaIbHOE HATSXKEHUE PEMHSL.

18. Kakue ycunusi MOSBISIOTCSA B Pa3IMYHBIX y4acTKax PEeMHS MPHU Ha-
JalbHOM HATSUKCHHH PEMHS U TP paboTe pEeMEHHOU Mepenadyn Mo Harpy3-
KOM?

19. IToueMy BO3HHKAET yIpyroe npocKaib3bIBaHUE PEMHS MO IIKUBaM?

20. Kak ompenenuTh HampsDKEHUS Ha Pa3iMYHBIX y4acTKaxX PEMHs pe-
MEHHOM Iepeiayu MPU XOJIOCTOM XO€ U MOJI Harpy3Koi?

21. Kakast B3auMOCBSI3b CYHIECTBYET MEX]y KMHEMATUYECKUMHU U T€O-
METPUUYECKUMHU NTapaMeTpaMi pEMEHHON NepeiadH.

22. KakoBbl KpuTepuH pabOTOCIIOCOOHOCTH PEMEHHBIX Mepeaay?

23. Kak mpou3BoguTCs pacyeT pEeMEHHOH mnepenauyd Mo TArOBOM CIIO-
cobHocTU?

24. B yem 3aKkiTio4yaroTcs 0COOEHHOCTH pacueTa KIMHOPEMEHHOU mepe-
Jla4yy 10 CPABHEHUIO C pACYETOM INIOCKOPEMEHHOW nepeaayun?

25. ChopmynupyiTe OCHOBHYIO TEOPEMY 3allCTIIICHUS.

26. KakoBo ciencTBre u3 OCHOBHOW TEOPEMBI 3alICTIIICHUS ?

27. [lokaxuTe B3aMMOCBA3b MEXIYy T'€OMETPHUUECKUMHU TapaMeTpaMu
HUJIMHAPUYECKON IBOJIbBEHTHOM MPsAMO3y00il epegaun.

28. YkaxuTe BUBI pa3pylieHni 3yObeB.

29. TlokaxkuTe B3aUMOCBSI3b MEXKIY JOMYyCKAEMbIMH KOHTAaKTHBIMU Ha-
NPSDKEHUSIMU, TBEPJIOCTHIO U MTPEIEIOM BHIHOCIUBOCTH.

30. Kak ompenenuts J0MycKaeMble HAINPSHKEHUST U3ruba JJisi PeBEPCUB-
HOM U JIJIs HEPEBEPCUBHOM 3y0UaThIX miepenay’?

31. Yro nmpencraBisieT co00i 3BOJIBBEHTA OKPYKHOCTH, U KAKUMH CBOM-
CTBaMH OHa o01aaet?

32. IloueMy »HBOJIbBEHTHOE 3aleJIEHUE OOECIEeYnBAET TOCTOSHCTBO
MTHOBEHHOTO 3HAYCHHUS MePEIaTOYHOTO OTHOIIEHUS?
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33. B uem 3akimioyaeTcs MpUYMHA HEBIUSHUS U3MEHEHUS MEXKOCEBOTO
paccTOsIHUSL B SBOJBBEHTHOM IWJIMHIPUYECKON IHepenade Ha BEIUYUHY
MTHOBEHHOTI'O 3HAYEHUS NIEPENATOYHOrO0 OTHOLIECHUA?

34. YkaxkuTe, Kakue TeOMETPHUUECKHE IMapamMeTphl SBOJBBEHTHON IHU-
JUHAPUYECKON PSIMO3YOOH niepeaue CTaHAapTH3YIOTCSL.

35. KakoBa B3anMOCBS3b MEXAY STUMHU T€OMETPHUECKUMHU MapamMeTpa-
MU 3BOJIbBEHTHOM IIMJIMHIPUUECKON MPsMO3y0oii epegaue?

36. Kak mpou3BOAMUTCS CUJIOBOM pacyeT UUIMHAPUYECKON SBOJIBBEHT-
HOM IpsAMO3y0oit mepenaun?

37. Kak npou3BoIMTCA ONpeIesieHUEe COCTaBISIONIUX HOPMAIbHOM CHIIbI
B 3alleIJIEHUN?

38. Kak nmpou3BoauTCsl pacyeT 3BOJBBEHTHON IUIMHAPUYECKON MPSAMO-
3y0o0ii mepegayn 1o KOHTAaKTHBIM HaNpsDKEHUSIM ?

39. Kak omnpezensercst BeMMUMHAa KOHTAKTHOTO HAMPSHKECHUS ?

40. Kax mpou3BoAUTCS pacueT HUIMHAPUIECKON IBOJIBBEHTHON MPSAMO-
3y0o¥ mepeayu o U3ruOHBIM HAMPSKEHUSIM ?

41. BeiBoaute (GopMyiy JUisl ONPENEICHHs BEIMYHMHBI M3TMOHBIX Ha-
NPSOKEHUN B TUIMHIPUYECKOM SBOJIBLBEHTHOM MpsiMO3y0o0il iepeaaye.

42.B yem 3aKIIOYarOTCS OCOOCHHOCTHM TE€OMETPHH IWIMHIPHUECKUX
HBOJIbBEHTHBIX KOCO3YOBIX IEpeay [0 CPAaBHEHUIO C IPAMO3YyObIMU?

43. YKaxxuTe TeOMETPUIECKUE MapaMeTphbl SBOJIbBEHTHOMN IHJIMHpUYE-
CKOM KOCO3y0OOo# mepenaun U X B3auMOCBS3b.

44, Kak mpou3BECTH CHUJIOBOM pacyeT KOCO3yOOW IMIMHIPUUYECKON
ABOJILBEHTHOM epenadu?

45. Kak mpou3BOAMUTCS ONpEEICHUE BEIWYMH COCTABJISIONUX HOP-
MaJILHOU CUIEI B 3all€TUICHUU ?

46. B uem 3akioyaroTcsi 0COOEHHOCTH PabOTHI KOCO3yOOW MMIWHAPHU-
YECKOM 3BOJIbBEHTHOM Mepe/lauu 10 CPaBHEHUIO ¢ paboTOMN MpsAMO3y0oil 1u-
JIMHAPUYECKOU 3BOJILBEHTHOM MEepeIadn?

47. B yeM 3akiIr04yarOTCs OCOOEHHOCTH pacdeTa KOCo3yOou IMIMHAPU-
YECKOM 3BOJIbBEHTHOW IMepeAadyd Ha KOHTAKTHYIO MPOYHOCTh MO CPABHEHUIO
C pacyeToM MpsIMO3yOOM MIIMHAPUUECKOMN IBOJILBEHTHOU Mepenadn?

48. B deMm 3akir04aroTcs 0COOCHHOCTH pacuera KOCco3yO0oil HHIMHIPH-
YEeCKOM SBOJIbBEHTHOW Iepelayu Ha WM3TMOHYI0 MPOYHOCTh MO CPAaBHEHUIO
C QaHAJIOTUYHBIM PACUYETOM MPSAMO3YOOU IMUIMHAPUYECKON IBOJILBEHTHON T1e-
penauu?

49. Yrto mpeacTaBisieT coO0M OPTOTOHATBHAS KOHHYECKAs: MpsMOo3yOas
nepenada? KakoBbl reoMeTprUUeCcKUE MapaMeTpbl 3TOM NEPENAYN U UX B3aAH-
MOCBS3b?

50. Kak mpou3BOAMTCS CUJIOBOM pacueT OpPTOrOHaJbHOM KOHUYECKOU
MpsMO3yOOi 3BOJIbBEHTHOM mepenaun? Kak onpenenstoTcss BEJIMYUHBI CO-
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CTaBJIAIOIIMX HOPMAJILHOM CUJIBI B 3aLENIJIEHUN OPTOrOHAIBHOW KOHUYECKOU
psAMO3y0O0i HBOJIBBEHTHOM nepenaun?

51. B yem 3akiroyaroTcsi 0COOEHHOCTH pacueTa OpTOrOHAIbHOW KOHH-
YecKo MpsiMo3y0oil mepeaadn Ha KOHTAKTHYIO MPOYHOCTH MO CPAaBHEHUIO
C AHAJIOTUYHBIM PACUYETOM MPSMO3yO00i MUIMHIPHUIECKON SBOJBBEHTHOH I1e-
penauun?

52. B uem 3akimro4aroTcsi 0COOEHHOCTH pacyeTa OPTOrOHAJIbHOM KOHHU-
4ecKOM NpAMO3yOOl Mepeaauyd Ha HM3rMOHYH0 MPOYHOCTh IO CPAaBHEHUIO
C AHAJIOTUYHBIM PACUYE€TOM MPsAMO3y00il HUIMHIPUUECKON SBOJIBBEHTHOM I1e-
penaun?

53. UTto mpeAcTaBIsSIOT COO0M YepBSIYHBIC MTepeayun?

54. B ueM 3axitoyaroTCsa JOCTOMHCTBA U HEAOCTAaTKU YEpPBAYHBIX MEpe-
71a4 110 CPABHEHUIO C APYTUMU BUJaMU niepenay’?

95. Ykaxute 00J1acTU MPUMEHEHUS YEPBSIUHBIX TIepeaay.

56. YkaxkuTe reoMeTpuuecKre mapameTpbl YepBIUYHOW MEepesadyn ¢ ap-
XUMEAOBBIM YEPBSIKOM U UX B3aHUMOCBSI3b.

57.B dYem 3akiodaeTcsi OCOOCHHOCTH OMNpEACICHUsl MEePeaaToyHOTO
YHCJIa YEPBAYHOM Tepe1aun?

58. Kak mpomn3BoAMTCS CHIIOBOM pacueT YepBSYHOW Mepeiadd C apXu-
MEJIOBBIM YEPBAKOM?

59. Kak nmpou3BouTCs OIpeieIeHHE COCTABIAIOIINX HOPMAJIbHOM CHUJIBI
B 3alICIUICHUH YEPBIYHOU MEepeauu C apXUMETOBBIM YEPBIKOM?

60. Kax mpou3BoguTcsi pacueT 4epBsUHOM Mepefadyr ¢ apXUMEIOBBIM
YEPBSKOM 10 KOHTAKTHOM MPOYHOCTH?

61. Kak mpou3BoguTCsi pacueT 4epBsUHOM Mepefadyd ¢ apXUMeEIOBBIM
YEpBSKOM IO HANPSKEHUSIM U3ruoa?

62. Kak onpenenuts KIIJ[ uepBsiuHOi#l epeaaun ¢ apXuMea0BbIM YepBsi-
KOM?

63. B uem nposBisieTcs SBIEHNE CAMOTOPMOXKECHHS.

64. [louemy mnpoOW3BOAMUTCS TEIUIOBOW pacueT YepBAYHOW TMepeaayu
C apXMMEJOBBIM UYEPBAKOM M KaK OH MPOU3BOJUTCA?

2.4. Jlerasiu MaluH

Brenenne. OOmue Bonpockl. MammHocTpouTeabHbie MaTtepuanbl. Oc-
HOBBI B3auMo3aMeHsemMocTtd. HepazbeMHuble coenrHenus. Pazbemublie coenu-
HeHud. Bansl u ocu. MydTei. Oniopsl BajioB u oceil. CMa304HbIe MaTepUabl.
CnocoObl cMa3Ku. YTUIOTHEHUS.

Pexomenayemas aureparypa: [3, §3, §5, §6, §7].
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MeToanueckue yKasaHus
Bsenenne

[Ipuctynmas x usydeHuro pasngena «/leranmm mamme», Ipexae BCETO,
HEOOXOJIUMO YSICHUTh €r0 OCHOBHYIO 337lauy U CBSI3b C IPYTHUMU pa3lieslaMU
Kypca, a TakKe C IPYTrUMHU OOIMICTEXHUYECKUMH U CIICIHATbHBIMU JTUCITUTI-
JIMHAMU.

PanronanbHO CIpOEKTUPOBAHHAS U IPABWJIBHO M3TOTOBJICHHAS MallIMHA
JOJDKHA OBITh MPOYHOM, JTOJITOBEUYHOM, BO3MOXKHO JICIIEBOM, SKOHOMHUYHOM
B DKCIUTyaTalyu U 0e3omacHoi mpu oociyxkuBaHuu. OJIHa U3 OCHOBHBIX TCH-
JCHIIMHA COBPEMEHHOI'O0 MAIIIMHOCTPOEHUSI — MOBBIIICHUE YACIBbHONW MOIIHO-
CTH U OBICTPOXOAHOCTH MammuH. OJHAKO HY)KHO UMETh B BUIY, YTO YBEIIH-
YEHHUE MOITHOCTH, OBICTPOXOJHOCTH, a, CIeI0BaTEIbHO, IPOU3BOIUTEIBLHO-
CTH MalllvH, C OJHOW CTOPOHBI, YIIYUIIAIOT UX TEXHUKO-3KOHOMUYECKHE T10-
Ka3aTenau, ¢ APYroM — MOBBIMIAECT JUHAMUYECKUE HArpy3KU B JCTAIAX U y3-
Jax, 4yTo TpeOyeT mpuMeHeHus 00Jjiee COBPEMEHHBIX MEXaHU3MOB U Tiepeay,
BBICOKOKAQYECTBEHHBIX MAaTEPUAJIOB, 00JIe€ TOUHOTO U3TOTOBJICHUS JCTaNCH.

B pasnpene «/leranm Mammn» ClieayeT O3HAKOMUTHCS C NMPUHLHANHAAIb-
HBIMM OCHOBaMH pacyeTa JAeTalieid MAIlIMH Ha MMPOYHOCTb, KECTKOCTh, YCTOM-
YUBOCTh U UBHOCOCTOMKOCTh. C yYETOM OJIHOTO WJIA HECKOJIBKUX BBILIEIIEPE-
YUCJIEHHBIX KPUTEPUEB U BEACTCS PaCyeT, LEJIb KOTOPOTrO — OINPEACICHUE
pa3MePOB ACTAIECH CO3/1aBAEMOM MAIIMHbBI WM MexaHu3Ma. [Ipu 3Ttom pacue-
Thl HCOOXOAUMO YBSI3BIBaTh C SKOHOMUYECKHUMHU TPeOOBaHUSMHM, TaK Kak Jie-
Tajau JOJKHBI OBITH Pa0OTOCIIOCOOHBI B TEYCHHE BCETO 3aJaHHOIO CpOKa
CITY’>KOBbI TP MUHUMAJIBHBIX 3aTpaTaxX Ha MX M3TOTOBJICHHE M DKCILTyaTaIlHIo.

O01mmue Bonpocsl

Kpurepuun paboTocrnocOOHOCTH 3JIEMEHTOB KOHCTPYKUMU. Jleras.
Co6opounas egununa (ysen). [Ipounocts neranu. XKectkocts neranu. M3Ho-
COCTOMKOCTH JECTaIH.

MaHII/IHOCTI)OI/ITeJIbeIe MaTepHualbl

MammHocTpouTenpHble MaTtepuansl. Ctanb. YTiepoaucras crajb. YT-
JEPOJUCThIE CcTau OOBIKHOBEHHOTro KadectBa. Ctamu rpymnmbl «A». Cramu
rpynnsl «b». Cranu rpynmsl «B». MapkupoBKa YriaepOIHUCTBIX CTaJIEH
OOBIKHOBEHHOTO KauecTBa. KauecTBeHHble yriepoauctbie cranu. KadecT-
BEHHBIE HM3KOYIVIEPOAUCTHIE CTaiM. KadecTBEHHBIE CpEeAHEYTIEpPOAMCTHIE
cranu. KauecTBeHHBIE BBICOKOYIVIEPOAUCTBIE CTand. MapkupoBKa KadecT-
BEHHBIX YIVIEPOJMUCTBIX cTasel. Jlernpoanueie ctanu. MapkupoBKa JErupo-
BaHHbIX cTasield. CIlTaBbl.
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Tepmuueckas obpabotka craneit. Omxur. Hopmanuzauus. 3akanka. Ot-
nyck. XUMHKO-TepMHUeckas oOpaboTka craneil. LlemenTtamus. A3otupoBa-
Hue. llmanuposanue. boprupoBanue.

UYyryn. Cepsiil yyryH. MapkupoBka ceporo yyryHa. MeaHble CIUIaBbl.
Jlatynu. MapkupoBka natyHeid. bpon3sl. MapkupoBka OpoH3.

OcHOBBI B3aNIM03aMeHSIEMOCTH

B3aumosamensemocts U cranmgaprusauus. Pasmepsl. HomuHanbHbIN
pasmep. [IpenenpHbie pa3mepsl. OTKIOHEHUS. [[eMCTBUTENBHOE OTKIOHEHHE.
[IpenenvHoe oTkiIOHEHHE. BepxHee oTknonenue. Huwxknee oTkinonenue. [lo-
nyck. [Tone gonmycka. KBanurer.

[Tocanka. Ilocagku ¢ 3a3opom. Ilocagku ¢ HarsroMm. Ilepexomnsie mo-
canku. Crucrema OTBEpCTHUs. 3alliCh OCAJKU B cucTeMe oTBepcTusi. Cucrtema
Baja. 3amuch IOCAJKM B CHCTEME Baja. BHecucTemHble TOCaaKu. 3amnuch
BHECHUCTEMHOU MOCAIKH.

TouHocTe reomerpuueckoid ¢Gopmbl jeraneil. OTKIOHEHUE MOBEPXHO-
creit. OTkIoHEHUs OT (OpMBI (OTKJIOHEHHUS OT MPSMOJIMHEHHOCTH, TIOCKO-
CTHOCTH, KPYTJIOCTH U Ap.). OTKIOHEHHUS PACHOJIOKEHHsI TIOBEPXHOCTEH MU
yacTeil aetaneld (OTKJIOHEHHsI OT MapajuieIbHOCTH, MEPIEHIUKYISIPHOCTH,
HAaKJIOHA, COOCHOCTH U T.I1.). CyMMapHbIe OTKJIIOHEHUSI (POPMBI U pacOJIOkKe-
HUA (paauaibHOE U TOPIIEBOE OUEHHE U JIp. ).

OO6o3HaueHUsT TpeNeNbHBIX OTKIOHEHHWH Ha uepTekax. HepoBHOCTH.
BonHucTtocth 1 mepoxoBarocTb. OCHOBHBIE MMAPAMETPHI JIJIs1 OLIEHKH IIEPO-
xoBaTocTu. O003HAYEHHE IIEPOXOBATOCTH HA YepPTEKaX.

Hepa3bemHbIe COeTUHEHUSA

Bunbl HepasbeMmHBIX coenuHeHUN. TpeOoBaHMs, TPEHBABISIEMbIC
K HEPa3bEMHBIM COCIUHECHUSIM.

Coenunenus 3akienkamu. O0JaCTH TPUMEHEHUS 3aKJICTIOYHBIX COEIU-
HeHul. PazHoBUAHOCTH 3akiienok. Martepuanbl, IpUMEHSIEMbIE JIJI1 U3TOTOB-
JICHUS 3aKJICTIOK. BUABI 3aKJI€NOYHBIX COCNMHEHM. BUIbl MOBpEXICHUN 3a-
KJICTIOYHBIX COEMHEHUI U KpUTEepuu ux paborocnocodHocTu. Pacuer 3akiie-
IOYHOT'O COEJIMHEHUS 10 HAIIPSHKEHUAM Cpe3a 3akjenok. Pacuersl 3aknenoy-
HOT'O COCJIMHECHUS 0 HAIPSHKEHUSAM CMSITHSI OOKOBBIX MOBEPXHOCTEH 3aKjie-
MIOK ¥ 110 HAIPSDKEHUSM pa3pbiBa COSAMHSACMBIX JIUCTOB IO HanboJjee Harpy-
AKEHHbIM ceueHUsIM. OmnpeieieHne MUHUMAJIBHO JTIOMYCKAEMOTO PACCTOSHUS
3aKJICTIOYHOTO IIBA OT Kpasi COEAUHSEMBIX JIUCTOB.

Caapuble coenuHeHUs. Bumbl cBapku (Ta3oBasi, DJIEKTPOIYTroBasi, dJICK-
TpokoHTakTHas). VX xapakrepuctuku. OOJacTH NMPUMEHEHUsI CBApHBIX CO-
eanHeHun. JIOCTOMHCTBA U HEAOCTAaTKU CBAapHBIX COeAWHEHUN. Bunbl cBap-
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HBIX COEJUHEHUI: CTBIKOBBIE, HAXJIECTOUYHbIE, TABPOBBIE, YIIIOBbIE. OQHOCTO-
pOHHUI WIOB. J[ByCTOpOHHHMI IIOB. Pa3HOBHIHOCTM CBapHBIX IIBOB IO pac-
MOJIO’KEHUIO IIBAa OTHOCUTEIBHO HArpy3KH: (PpOHTANIbHBIC, (hJIaHTOBBIC, KO-
chle, KOMOMHHpPOBaHHBIE. JIOCTOMHCTBA M HEAOCTATKU CBAPHBIX COCTUHEHUIA.
Marepranibl U AOMyCKaeMble HANpsKEHUA. PacueTsl Ha MPOYHOCTH CTBIKO-
BbIX ()POHTANBHOTO M YIIOBOTO MIBOB. PacdeT Ha MPOYHOCTh HAXJIECTOYHBIX
CBapHbIX COeAMHEHUN ((pOHTaNbHBIX U (PIaHroBbIX). Pacuer Ha mpoyHOCTH
TaBpOBOT'O CBApPHOI'O COEIMHEHMs. Pacuer Ha MPOYHOCTh TOYEUHOTO CBAapHO-
ro IIBa.

Pa3zneMHBIEe coeTMHEHU A

Pe3bboBbie coenuHeHus. JJoCTOMHCTBA U HENOCTATKU PE3bOOBBIX COEIU-
HEHU.

Pe3pba u ee mapamerpnl. PasHOBUAHOCTH pe3bObl 10 GopMme mpoduis
pe3nObl. [IpaBas pe3nOa. JleBas pe3b0Oa. PasHoBUIHOCTH pe3bObI MO MX Ha-
3HaueHuo. Kpenexuneie pe3pObl. Xo/0Bble pe3bObl. O0acT NpUMEHEHUS
Pa3JIMYHBIX BUJIOB PE3HOBI.

Kpenexnsie neranu v TUIBI COEAWHEHUN. BONITHI, BUHTHI, IINWJIBKU,
raiiku. CoenuHeHUS 00JITOM, BUHTOM, IIMMILKON. HazHauenune maiid. Buapr
maiio. KoHcTpykTuBHBIE (OpPMBI TOJIOBOK OOJITOB, BUHTOB, T'a€K W MIAi0.
Martepuainbl KpenexHbix aetaneil. CriocoObl 3alIUThl KPEMEeKHBIX JeTanei oT
KOPPO3UHU.

PacueTsl Ha MPOYHOCTH PJIEMEHTOB PE3bOBI MO HAMPSKEHUSIM PACTshKe-
HUA, cpe3a U cMmsATusA. Pacuer HeHanpsHKeHHOTO (HE3aTsHYTOT0) pe3bO0BOTO
COCIMHEHMS MPU JACHUCTBUU HA HETO OCEBOM HArpy3KH. Pacuer HanpsyKEeHHOTO
pe3b00BOTO COCMMHEHMS TPU JEHCTBUM HA HEro OCeBOMl Harpys3ku. Pacuer
HEHANPSHKEHHOTO OO0JATOBOrO 0€33a30pHOTO COCAMHEHHUS NpHU JEUCTBUU Ha
HEro MOMepeuHor Harpy3ku. PacdyeT HampsiKeHHOTo OOJTOBOTO COEAMHECHUS
C 3a30pOM MpPHU ICUCTBUMU HA HETO MOMEPEYHON HArPY3KHU.

[nonounsie coenuHenus. OOnactu npumeHenud. IlpuzMaTuueckue
IITIOHKH.

Knunossie mmonku. CerMeHTHbIE IMNOHKK. MaTepuanbl, NpUMEHSIEMbIE
JUISl U3TOTOBJICHUS IITIOHOK. HeHanpsokeHHbIe MIMOHOYHbIE coenuHeHust. Ha-
MPSKEHHBIE IITIOHOYHBIE COCIMHEHUS. PacueT MIMOHOYHOIO COEMHEHUS 11O
HaIpsHKEHUSIM CMSITUSI OOKOBBIX MOBEpXHOCTEH. Pacder mimoHo4YHOro coenu-
HEHUS 110 HANIPSDKEHUSIM CPE3a.

[nunesbie coenuaenus. O6mactu npuMeHeHus. Pa3HOBUIHOCTH TILITH-
IIEBBIX COCAMHECHHHN 10 (opMe MomepeyHoro ceueHus mutuibl. CrocoObl
LIEHTPUPOBAHHUS IUIMIIEBBIX COCIMHEHUM. PacueT NUTMIIEBOro COEMHEHHUS IO
HaMPSOKEHUSM CMSTHSI OOKOBBIX TTOBEPXHOCTEHA.
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tudrossie coenunenus. Obnactu npuMenenus. Buasl mrudros. Ma-
TepHaJbl, MPUMEHSIEMbIC JIJIsI U3TOTOBICHUS IITU(TOB. Pacyer mtudToBoro
COCIUHEHHS TIO0 HAMpSOHKEHUSIM CMSATHUS OOKOBBIX MOBepxHOCTeil. Pacuer
MTUPTOBOTO COSTUHEHHUSI 110 HAMPSHKEHHUSIM Cpe3a.

Bajabl 1 ocu

Ban. Ero naznauenne. Ocb. Ee naznauenue. IIpocroit Ban (Ban). Top-
cuoHHbId Baj. [Ipsmoit Bas. Konenuatsiit Ban. ['ubkuit Ban. CrutonrHoi Bai.
Konctpykmus BamoB u oceil. Ilanda. [un. Illeiika. Ilara. TpebGoBanus
k nandam. Ynopusle Oyptuku. Paguycnas rantens. Kanaska. [lInmoHouHbIe
na3bl. [llnuuer. MaTtepuainsl BasoB. Tepmudeckas U TEpMOXUMUYECKasi 00pa-
OOTKM BaJIOB.

Kputepuu padotocnocobHoctu BanoB. Ctatudyeckass IpOYHOCTh. Y CTa-
JIOCTHAs MPOYHOCTB. KECTKOCTh. AHTUPE30HAHCHBIE CBOVICTBA.

[IpeaBapuTenbHblii (TPOEKTHBIN) pacyeT Ha CTATUYECKYIO MPOYHOCTb.
IIpoextupoBanue Bana. [locTtpoeHne pacueTHOM CXEMBI.

Onpenenenne Harpy3ok, JIeUCTByONMX Ha Bal. [loctpoenue smrop m3-
rudaromux M KPyTAINIMX MOMEHTOB, NEUCTBYHOIIMX Ha Baj. OmnpenesieHue
HOpPMAaJbHBIX U KacaTeJIbHbIX HANpsDKEHUW B HauOOJee OMacHBIX CEUCHUSIX
Bana. OnpeziesieHne 3KBUBAJICHTHBIX HANPS)KEHUW B HauOoJiee OMacHBIX Ce-
yeHusx Basa. OnpeneneHne 3amnaca npoYHOCTH.

[IpoBepouHBIil pacyeT Baja Ha YCTAIOCTHYIO MMPOYHOCTh C YYETOM BCEX
OCHOBHBIX (DaKTOpPOB, BIUSIOIMIMX Ha YCTaJOCTHYIO MPOYHOCTH. Jlomyckae-
MBI K03 (UIIUEHT 3amaca Npo4yHocTH (ko3 duimeHt 6ezonacHoctH). [Ipo-
BEpPKa BaJia HA JKECTKOCTh. MaKCHMalbHBIA yIOJI 3aKpy4YMBaHUs Baja. Y pas-
HEHHE PAaBHOBECUS MEXIY IEHTPOOEKHOW CHIION W BHYTPECHHHUMHU CHUIIAMHU
ynpyroctu Bana. Kpurtudeckast yrimoBas ckopocTb. Kputmueckas yacrora
BpauieHus: Bajia. Meponpustusi, 00ecrneynBarolie aHTUPE30HAHCHBIE CBOM-
CTBa BaJIOB. JlomyckaemMoe 3Ha4€HUE YIII0BOM CKOPOCTH.

MydTrsbI

Hasnauenne mydrt. Knaccupukanus mydt. Boibop tuna mydrer. [loa-
00p My(PTBI IO KPYTALIEMY MOMEHTY U TOYHOCTH M3TOTOBJICHHUS] U MOHTa)Xa
COEJIMHSIEMbIX BaJOB.

Onopsbl BAJIOB U ocel

O6mme monstusi. Hasunauenwe omop. TpeOGoBaHus, NpeabsIBIsSEMBbIC
K oniopam. Buasl omnop.
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[MoammMnHUKY CKOJBXKEHUA. JJOCTOMHCTBA MOMUIMITHUKOB CKOJIBbKEHUS.
HepocraTkn MNOAIIMITHUKOB CKOJIBXKEHUS. Pa3sHOBHIHOCTH MOIIMITHUKOB
CKOJIbXKEHUS TI0 BUAY TPEHHUS CKOJbKEHHUS. Pa3HOBUAHOCTH MOAIIMITHUKOB
CKOJIBKEHHsSI IO BHJY BOCIPMHHMAEMOM HAarpy3ku. BuIbl NOBpexIcHUN
U KpUTEpUU pabOTOCTIOCOOHOCTH MOJAUIMITHUKOB CKOJBKEHUA. MeTosl
OLICHKH HaJECKHOCTH TOJIIMITHUKOB CKOJIbKeHUs. KoHCTpykumuu moammn-
HUKOB CKOJIBKEeHHsI. MaTepuaibl geTajnel NOJIIMITHUKOB CKOJIbKeHUs. CMma-
304YHBIE MaTepUajbl 1 METO/Ibl BBOJA UX B MOIIMITHUKUA CKOJIBKEHUSI.

[Mogmmnuuku xadeHus. [IpuHuun paGoThl TOIIIMITHUKOB KauyCHUS.
VYcTpolicTBO MOAMIMITHUKOB KadueHUsl. JJOCTOMHCTBA U HEJOCTATKHU TMO/IIUII-
HUKOB KayeHus (110 CPaBHEHUIO C MOAIIMITHUKAMU cKoJibxkeHus). Knaccudu-
Kalusl MOJUIMITHUKOB KadueHus (1Mo (opme Tesl KaueHHs; N0 HAMpaBIICHUIO
BOCIIPUHUMAEMBIX CHJI; MO CIIOCOOHOCTH CaMOYCTaHABIMBATHCS; MO YHCILY
PSIOB TN KaueHUs; o rabapuTHBIM pa3MepaM MPH OJHOM M TOM K€ BHYT-
peHHeM auameTpe). MapKupoBKa MOAIIMITHUKOB KaueHUs. OCHOBHBIE JKC-
IUTyaTallMOHHBIE XapaKTEPUCTUKU TMOAIMIMIHUKOB KaueHus. CpaBHUTEIbHAS
OIICHKA TMOAIIMITHUKOB KadeHHs. TOYHOCTh MOJIIMITHUKOB KaueHus. BhICT-
POXOHOCTh TOAIIMITHUKOB KadeHHs. MaTepuanbl JeTaiell MOIIIMITHUKOB
KauyeHUs.

Hecymas crnocoOHOCTh MOAIMIMITHUKOB KaueHUs. OCHOBHBIE BHJIbI I10-
BPEXKICHUM MOAMIMITHUKOB KaueHus. Pacnipenenenue Harpy3ku Mex1y Tema-
MU KaueHus. KoHTaKkTHbIC HANPSDKEHUS B MOIIMITHUKAX KaueHus. CtaTude-
CKasl TPY30IMOJbEMHOCTh MOIIUITHUKA KauyeHUsl. DKBUBAJIICHTHAs Harpys3ka.
JluHamuyeckas Tpy30m0IbEMHOCTh MOIIIUIHUKA KaueHusi. KpuBas ycrano-
CTH. YCJIOBUE MPOYHOCTHOM HAJEKHOCTH MOAIIMIHUKA KadeHus. Homu-
HaJbHas JOJTOBEYHOCTh MOJUIMIHUKA KaueHHs. PacueTHas NOJTOBEYHOCTH
MOIIMITHAKA, BEIPAKEHHAsI B MUJIJIMOHAX 00OPOTOB BpAIAOIIErocs: KOJIbLa.
PacyeTtHast monToBEYHOCTH MOJIIMITHUKA Ka4yeHWsI, BRIPAKCHHAs B yacax pa-
60T1b1. KoadduimeHT 1oaroBeyHOCTH, 3aBUCSIINA OT CTEIIEHU BEPOSTHOCTH
0e30TkazHoN paboThl. KoadpuimeHt noiroBeyHOCTH, 3aBUCSIIMNA OT Mate-
pHUAJIOB, IPUMEHIEMBIX JJI1 U3TOTOBJICHHS JAeTallei MOAIIMITHIKA W yCIOBHMA
€ro SKCIUTyaTalluu. DKBUBAJICHTHAsl TUHAMUYecKas Harpyska. [lpuBeaenHas
Harpyska Jijisi mojoopa MOAIMUITHUKOB KadueHus. [logbop MmoAmMUImHUKOB 10
JMHAMMUYECKON IPy30MOIBEMHOCTU. Y CIIOBHE pabOTOCTIOCOOHOCTH MOJIIIHII-
HUKa KadeHus. KOHCTpyKIIMM TOMIIMITHUKOBBIX y370B. [locamku Kodery
noamunauka. CrnocoObl (PUKcaliyi MOANIUITHUKOB B KOPITyCE: @) OCEBBIM
(¢ukcupoBaHHEM Bajia B ABYX HAIpaBJICHUSX B OJJHOW OMOpE, Ipyras ornopa —
maBatomas; 0) GUKCHPOBaHWEM Bajia B JIBYX omnopax (B KaXIoil orope —
B OJITHOM HaIlpaBJICHUH ).
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CMma3zouHbie MaTepuajibl. Cioco0bl CMa3KU. Y ILUIOTHEHUS

Hasznauenue cmazku. Buabsl cMa3ku: )KUAKKAE Maclia, KaJlbIIUEBbIE CMa3-
KM (COJUIOJIbI), IUTUEBBIE CMa3Ku, HATPUEBbIE CMA3KU (KOHCTAJIUHBI), TBEP-
npie cMas3ku. CrocoObl oAUy CMA309HBIX MATEPUAIOB K JETAISIM U y3J1aM:
pPa30BO€ WJIM MEPUOJUUYECKOE 3aKJIaJbIBAHNE, OKYHAHHEM B MACISIHYIO BaH-
HY; TI0/1ada CMa3Kd (GUTHUIISIMU WM JTO3UPYIONTUMU MACIICHKaMu; pa30phI3TH-
BaHMEM; LIUPKYJSLHOHHAS CMa3Ka. YCIOBUS NMPUMEHEHUS PA3JIMYHBIX CIIO-
co0O0B MMo1auu CMa3KHU.

Haznauenue ymuioTHeHUH. YIIJIOTHEHHWS HETOABUKHBIX COCIUHEHUM.
VY1I0THEHHs] TOJABMXKHBIX coequHeHUN. KOHTaKkTHbIE YIUIOTHEHUs (MaH»XKe-
ThI, YIUIOTHEHUS O TOPIEBLIM MOBEPXHOCTAM U T.11.). O01acTh MPUMEHEHUS
KOHTaKTHBIX YIUIOTHEHUN. KOHCTpYKIIMKM KOHTAKTHBIX yrimoTHeHuM. [Togbop
MaH>XeT. beCKOHTaKTHBIE YIUIOTHUTENIbHBIE YCTPOUCTBA (IIEJEBOE YILJIOTHE-
HUE, TAOUPUHTHOE YIUIOTHEHHE U T.I1.).

MaszeynepxxuBarome KoJiblla. KOHCTpyKIHS Ma3eynep>KUBAIOIIETO
kosbla. Ero HaszHaueHme. MacnmooTpaxkarenbable Koisiblia. KoHCTpykuus
MacCJIOOTPAXKATENBHOTO KOJbLa. Ero HazHaueHue.

Bomnpocs! 111 caMOKOHTPOJIS

1. ChopmynupyiTe KpuTepur padOTOCHOCOOHOCTH 3JIEMEHTOB KOHCT-
PYKLIHIA.

2. Kaxkue BubI cTanei UCMONb3YIOTCS MTPU U3TOTOBJICHUU MaITH?

3. C Kako# MeNbio MPOU3BOIIT TEPMUICCKYIO 00paOOTKY CTaei?

4. Kakme marepualibl, KpOME CTajeH, UCIOIb3YIOT MIPH MPOU3BOJICTBE
MaliuH?

5. C kaKxoil 1eNbl0 CTaHIAPTUZUPYIOT JAeTaln?

6. UTO MOHMUMAIOT MO TEPMUHOM «B3aHMMO3aMEHSIEMOCThY?

7. Tlo xakuM mapaMmeTpam KiIacCU(PUITUPYIOT OMIHOKHU ?

8. UTo MOHMMAIOT MO TEPMHUHOM «TOYHOCTH pazMepar?

9. Kakum 3aKOHOM OMKCHIBACTCS pacIpeaesiecHue CIydaiHbIX OMIMO0K?

10. Kakoii pa3mep Ha3bIBa€TCs HOMUHATHHBIM?

11. Kakoii pazmep Ha3bIBaeTCs ACHCTBUTEIBHBIM?

12. Kakoii pa3mep Ha3bIBaeTCs MpeAeTbHBIM?

13. Yo Ha3pIBacTCS OTKIOHEHUEM pa3mepa’?

14. Kakas nuHusI Ha3bIBA€TCS HYJICBOM?

15. Yto Ha3bIBaeTCs AOIMYCKOM pa3zMepa’?

16. Yto Ha3pIBaeTCS MOJIEM JI0TycKa?

17. Yto noHMMaeTCs MOl TEPMUHOM «KBAJTUTET»?

18. Yro Ha3pIBaeTCS coeTUHEHUEM ?

19. Kakoii pazmep coequHEeHUs1 Ha3bIBAETCSI HOMUHAIIBHBIM pa3MepomM?
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20. Kak pacmomararoTcsi ToJisi TOMyCKOB COMPATAEMbIX JIeTajell B I0-
cajikax ¢ 3a30poM?

21. Kak pacmonaratoTcsi moJisi JOIyCKOB COIPSTaeMbIX JeTaliei B MO-
cajikax ¢ HaTsrom?

22. Kak pacnonararotcst moJisi I0IyCKOB COTPSATaeMbIX JeTalleil B mepe-
XOJIHBIX MMOCAAKax?

23. Kak pacrnosaratotcsi mojisi JOIyCKOB COIPSTaeMbIX JeTajliell B IO-
cajikax, Ha3HAYEHHBIX B CUCTEME OTBEPCTHUSI?

24. Kak pacriosnaratoTcsi mojisi JOIyCKOB COIPSTaeMbIX JeTajiell B IO-
cajiKkax, Ha3HAYEHHBIX B CUCTEME BaJia?

25. Kakue nocajgky Ha3bIBalOTCS BHECHUCTEMHBIMU? YKaKUTE IPUMEPHI
UX 1e1eco00pa3HOro Ha3HAuYEHUsI.

26. Kakue coequHeHNs Ha3bIBAIOTCA HEPAZHEMHBIMU?

27. Kakue TpeboBaHUs MPEIBIBISAIOTCS K HEPA3hEMHBIM COCTUHEHHSIM?

28. IlepeuncnuTe BUABI 3aKJICTIOYHBIX COCTUHECHU.

29. Kak mpou3BOANUTCS pacyeT 3aKJICTOYHBIX COCIUHEHUN 10 HampsixKe-
HHIO Cpe3a 3aKJICTOK?

30. Kak mpom3BoAMTCS pacueT COCAMHSIEMBIX 3aKJICTIKaMH JIMCTOB Ha
pa3pbIB 10 HanboJee HArPyKEHHBIM CEUCHUSIM?

31. Kak npou3BOANTCS pacyeT 3aKJIEHOYHOTO0 COCIUHEHUS MO0 HaIpsKe-
HUSIM CMSATHSI OOKOBBIX TIOBEPXHOCTEH 3aKIEHOK?

32. B kakux ciydasX HNPUMEHSIOTCS CBapHbIC COCJAMHEHUS Pa3IMUYHbIX
BUJIOB?

33. B uem 3akio4aroTcsi TOCTOMHCTBA M HEOCTAaTKU CBapHBIX COEIIH-
HEHU 10 CPaBHEHHUIO C APYTUMHU BUJAMHU HEPA3bEMHBIX COCIUHEHUI?

34. Kakx mpou3BOAATCS pacueThl CTBIKOBOTO JI0OOBOTO, (DIaHTOBOTO
CTBIKOBOT'0, JJIOOOBOT'O BHAXJIECTKY, (PJIAHTOBOT'O BHAXJIECTKY IIBOB?

35. B kakux cimydasx MpUMEHSIOT Pe3b00BbIE COSTMHEHNS?

36. [To xakuM mpu3HAKaM KIACCUPUITUPYIOTCS pe3bObI?

37. Kak mpou3BoANTCSA pacyeT JIEMEHTOB pe3bObl Ha Cpe3 U Ha CMATHE
Mpu JEUCTBUU HA OOJIT OCEBOM HArpy3Ku?

38. Kak mpou3BOIUTCS pacueT HEHAMpPsHKEHHOTO OOJTOBOTO COENMHE-
HUS TpU JTEUCTBUU OCEBOM W TMOIMEPEYHON HArpy30K (€ciau OOJT MOCTaBIEH
0e3 3a3opa)?

39. Kak mpou3BOauTCS pacueT HampsiKEHHOTO OOJTOBOTO COCAMHEHUS
MIpH TIOTIEPEYHOM Harpy3Ke?

40. B xakux ciydasx IpUMEHSIOT HITOHOYHbIE COSAMHEHNS?

41. Kakuie pa3HOBUIHOCTHU IITIOHOYHBIX COEAUHEHUN MPUMEHSIOTCS?

42. Kak npou3BOJIUTCA BHIOOP MONEPEYHOTO CEUECHHUSI IIMOHKU?

43. Kax mpou3BOANTCS pacyeT MITOHOYHBIX COCAMHEHHA MO HampsoKe-
HUSIM Cpe3a U M0 HAMPSHKCHUSM CMATHS?
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44. B Kakux cily4asiX MPUMEHSIOT IIJIULIEBBIE COCIUHEHUA?

45. Tlepeuncnute pa3HOBUAHOCTH HUIMLEBBIX COCAUHEHHM W 00JIaCTH
UX IPUMEHEHHS.

46. Kakue CylecTByrOT CIIocOObI IICHTPUPOBAHHMS IIITAIIEBBIX COCTUHCHIIA?

47. Kak npou3BOJIUTCA pacyeT HUIMIEBOTO COEIMHEHUS Ha CMATHE?

48. B xakux ciayyasx MPUMEHSIOT IITH(PTOBBIC COSTUHEHUS Pa3IMUHbIX
BUJIOB?

49. Kak npousBoauTcs pacyeT WTU(PTOBBIX COCIMHEHUI Ha cpe3 M Ha
CMATHE?

50. Yem oTiinyaroTcs Apyr OT Apyra Bajl U OCb?

51. Kakue cymiecTByrOT pa3HOBUAHOCTH BajOB M OCEH (110 UX reoMeT-
PUYECKHUM OCSIM U 110 HA3HAYEHHUIO)?

52. Ilepeuncaute KpuTepur pabOTOCITOCOOHOCTH THUXOXOMHBIX (CTaTH-
YECKU HarpyXEHHBIX) U OBICTPOXO/IHBIX BAJIOB.

53. Kak ompenensiercs MUHUMAJIBHO IOMYyCTHMBINA JUaMETp Bajia IO
YUCTOMY KPYYEHHIO (OPUEHTUPOBOYHBIN pacyeT Baiia)?

54. Kak Ha3HauMTh BEJIIMYUHBI JUAMETPOB U OCEBBIE Pa3MEphl pa3NHY-
HBIX YYaCTKOB Bajia MpPHU €ro NPpOeKTUPOBAHUU?

55. Kak onpeaennuts Harpy3Kku, ACMCTBYIOIINE HA BaJbl?

56. Kak mocTpouTs CyMMapHyIO 3MIOPY M3rHOarolUX MOMEHTOB, JEi-
CTBYIOIIIMX HA Baj?

57. Kak mocTpouTs 310py KpyTAIIMX MOMEHTOB, IEHCTBYIOIIMX Ha Baj?

58. Kak npoBepuTh Bajl 1o onacHelM ceueHussM? Kak onpenenurts 3KBu-
BaJICHTHbIE HAIIPSHKEHUS B ONIACHBIX CEYCHMSIX Baja?

59. Kak npoBepuTh Bas MO CTaTUYECKOW MPOYHOCTH (IJI1 THXOXOHBIX
WJIM CTaTHYECKHU HArpy>KEHHbIX BaJOB)?

60. Kak mpoBecTu mpoBEepOYHBIN pacyeT Bajia MO YCTAIOCTHON MPOYHO-
CTH (117151 OBICTPOXO/IHBIX BAJIOB) MPH MYJIbCUPYIOIIEM LIUKJIE HATPYKEHUIA?

61. Kak mpoBecTu mpoBEpOYHBIN pacyeT Bajia MO YCTAIOCTHON MPOYHO-
CTH (217151 OBICTPOXO/IHBIX BAJIOB) MIPU CUMMETPUYHOM IUKJIE HATPYKEHUI?

62. Kax mpon3BoanTCs MPOEKTHBIM pacdeT Baja MO CTaTUYECKOW Mpoy-
HOCTH (JJ151 TAXOXOIHBIX UJIM CTAaTHUECKH HArPY>KEHHBIX BAJIOB)?

63. O0OBsCHUTE YCTPOMCTBO MOJIIUITHUKA Kauy€HUs W HA3HAYEHHUE €ro
JIeTaneu.

64. IlpuBenure kimaccu(pUKAIIMIO MOAITUITHUKOB KauyeHUs 10 MX THIIAM
U IO CEpPUSIM.

65. Kak nmpon3BoauTcsi MAapKAPOBKA MOAIMIUITHUKOB KaueHUs?

66. Kak npousBoguTcs 1moad0p MOAMUITHUKOB KauyeHHS IO JUHAMUYE-
CKOM Tpy30M0ABEMHOCTH?

67. B xakux ciiydasix moa0op MOALIMITHUKOB MPOU3BOASAT MO CTaTUYe-
CKOM Tpy30M0ABEMHOCTH?
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68. Kax mpousBoauTcst mog00p MOAMMITHUKOB KaYE€HUs IO CTaTUYECKOM
Ipy30II0AbEMHOCTHU?

69. Ha xakoM nmpuHIIKIIe OCHOBaHA PadOTa MOAUIUITHIKA CKOJIbKEHUS ?

70. Kakue TpeboBaHus, TPEIBSIBISIOTCS K TOIIIUITHUKAM CKOJBXKEHUS?

/1. B xakux ciydasx NPUMEHSIOTCS MOJIIUITHUKA CKOJIbXKEHUS?

72. Kakue cBOMCTBa CMa3KH XapaKTePU3YIOT €€ KaueCTBO?

73. Kakue crocoObl mofauu CMa3Ku K MOBEPXHOCTSIM TPEHUSI IPUMEHSI-
IOTCSL ITPU CMAa3Ke OMOPHBIX y3JI0B?

74. Kakue ycinoBus ONpeAessaioT IPUMEHEHUE WU XKUAKOU, NI KOHCH-
CTEHTHOW Ma3KH B OMIOpPax BAJIOB?

75. C xako# 1enblo B MamuHax npumeHstor Mmygtei? Kakue pazHoBu-
HOCTH My(PT CyIIECTBYIOT?

76. Kakue mapameTpbl BIUAIOT Ha IOJ00P THIIA U pa3Mepa My(PThI?
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3. COJIEPY)KAHME MPAKTUYECKOT'O
PA3JIEJIA JUCLUATIJIMHBI

B nmaHHOM pasnene npuBEACHBI PEKOMEHIYEMbIE TEMBI NPAKTUYECKHUX
3aHATUMN.
Tembl mpakTHUECKUX 3aHATHI BRIOUPAET MPETOAaBATENb.

TeMaTHKa NpaKTHYECKUX 3aHATHH

1. Cratuka. I'eomeTpuueckuii cnocod cioxkenus cuil. [Ipoexuns cuiibl
HAa OCH KOOpAWHAT. AHATUTHUECKHH CIOCO0 ciokeHus cuil. PaBHOBecue
TBEPJIOTO TeJIa MOJ ACHCTBUEM CUCTEMBI CXOASIIMXCs cuil (2 yaca).
Pexomenayemas auteparypa: [1, 11].

2. Cnyyau puBEICHUS TUIOCKOW CHCTEMBI CHII K OJTHOM Mape M K paBHO
neiictByromieil. CTaTUYecKu onpeeNMble i HeolpeIeMble 3a1auu (2 yaca).
Pexomenayemas auteparypa: [1, 10, 11].

3. Kunemaruka. [loctynarenbHoe IBUXKEHHE TBEPAOTO Tena. Bpaiienue
TBEPAOTO T€Jla BOKPYI HEMOJABUKHOW OCHU. PaBHOMEpHOE M paBHOIIEPEMEH-
HO€ BpalleHue TBEpAOro rtena. [lnockomapaiuienbHOE IBUKEHUE TBEPIOTO
TeJa U ABWKCHHE TUIOCKOW (PUTYPHI B €€ TII0OCKOCTH (2 Jaca).

Pexomenayemas simteparypa: [1, 10, 11].

4. CoctaBHOE (CIIOKHOE) JABMKEHNE TOYKH; OTHOCUTEIBHOE M MEPEHOC-
Hoe nBKeHue. OTHOCUTENbHAS U TIEPEHOCHAs! CKOPOCTH M YCKOPEHHS TOY-
ku. CroskeHue CKopocTel U yCKopeHui (2 Jaca).

Pexomenayemasi auteparypa: [1, 10, 11].

5. Nuuamuka. uddepennnansupie ypaBHEHUs IBWKEHHS CBOOOIHOM
¥ HECBOOOJTHOM MaTepHaJIbHBIX TOYEK B JEKAPTOBBIX KOOpJuHaTax. J[Be oc-
HOBHBIC 33J7]a4M TUHAMUKHN MaTepUalibHOM TOukH (2 yaca).

Pexomenayemasi aureparypa: [2, 10, 11].

6. [locTpoeHne mIaHOB MOJIOXKEHN MexaHu3ma. lloctpoenue Tpaekro-
pUl OTAEIBHBIX TOYEK MexaHu3Ma. KuHemMarnuecknid aHalIu3 IJIOCKOTO pPhl-
Ya)KHOTO MeXaHu3Ma rpadoaHaluTHYeckuM MeronoM. [locTpoeHue miaHoB
CKOpPOCTEl Ha IpUMEpE LIeCTU3BEHHUKA. OnpeneneHue YCKOPEHUH TOYeK
3BEHBEB IIJIOCKOTO PHIYAKHOIO MEXaHW3Ma METOAOM IIJJAHOB Ha IpUMEpe
IIECTU3BEHHMKA (2 Jaca).

Pexomenayemasi aureparypa: [2, 10, 11, 12].
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7. Pactsbxenue (cxkarue). [loctpoenue smiop mpoaoiabHbIX cui. Pacuer
CTEp)KHEW Ha MPOYHOCTh MPHU ACHCTBUU NPOJOJBbHBIX CHi. OmpeneneHue
HOPMAJIBHBIX HANpPsDKEHUM OT JNEWCTBHUS MPOJOJIBHBIX CUJI M MOCTPOEHUE
SMIOPbl HOPMAIBHBIX HANpsHKEHUM. (2 Jaca).

Pexomenayemas suteparypa: [15, 16].

8. 13ru6. Bunas! onop. Omnpenenenue peakiyii B oropax ABYXOHMOPHBIX
M KOHCOJBHBIX 0anok. [locTpoeHue 3miop MOMepeYHbIX CHII M M3THOAONINX
MOMEHTOB. PacueTsl 0aloK Ha MPOYHOCTh M KECTKOCTh MPH HMX H3THOE
(2 gaca).

Pexomenayemas suteparypa: [14, 15, 16].

9. Kpyuenue. [locTpoeHune 3Mropbl KPYTAIUX MOMEHTOB, IEHCTBYIOIINX
Ha Oasiky. PacueTsl Kpyribix 0aqoK Ha MPOYHOCTh U KECTKOCTh MPH Kpyue-
HUU. PacyeTsl Kpyribpix OaIOK HA MPOYHOCTh MPU COBMECTHOM JCHCTBUU Ha
Oasiky n3ruda u kpyudeHus. (2 yaca).

Pexomenayemasi uteparypa: [14, 15, 16].

10. Onpenenenne yriIOBBIX CKOPOCTEH, MOIIHOCTEH W KPYTAIIUX MO-
MEHTOB Ha 3JIEMEHTax MPUBOJA C KPYIJIBIMU KOJECaMu Ha NMpPUMEPE NBYX-
CTYNEHYATOTO MpuBoAa (OAHOCTYIIEHYATOrO PEIYKTOpa C OTKPHITOM mepena-
yeit) (2 yaca).

Pexomenayemas suteparypa: [38, 39, 40, 41].

11. ®puknroHHbIE MEXaHU3MBI. (2 "aca).

Oo6mume cBenenus. IlpuHuun paboTel PPUKIMOHHBIX MEXAHU3MOB. Y C-
JIOBUE HAJACKHOU padOThl (PUKIIMOHHOTO MexaHu3zMma. OmnpenesieHUue CHUIIbI
MpYKaTHs KaTKOB (PpUKUMOHHOW mapbl. JJocTOMHCTBA M HENOCTaTKU (PHUK-
HMOHHBIX nepenad. Obnactu npuMeHeHusl (PUKLMOHHBIX Tepeaad. Mare-
puanbl KaTKOB (DpUKIMOHHBIX nepenady. Knnemarnueckre 3aBUCUMOCTH ISt
(PUKLMOHHBIX MEepeay U X B3aUMOCBSI3b C TEOMETPUUECKUMU U CUIIOBBIMU
napametrpamu. Kpurepuu paborocnocoOHOCTH (PpUKIIMOHHBIX nepenad. Pac-
4yeT (PpUKLHUOHHBIX Mepeay M0 KOHTAKTHBIM HalpsHKEHUSIM

Pexomenayemas aureparypa: [3, 6, 7, 20, 38, 39, 40, 41].

12. Tlepenaun ¢ ruOkumu 3BeHbsiMH. OOmHe cBeneHus. (2 yaca).

Pemennbie nepenaun. Knaccudukanus peMeHHBIX niepeiay.

OO6nacTu MpUMEHEHUsT PEMEHHBIX epeAad. TUnbl MPUBOJHBIX PEMHEN.
I'eomerpus pemenHou nepenauu. [IpyHUIMN IEeWCTBUS PEMEHHOW Iepenayu.
HauanbHoe HaTskeHue pemHs. HaTskeHue BeTBEH peMHs MOJ HArpy3KoOu.
VYrpyroe npockajib3bIBaHUE PEMHS 0 MIKUBaM. HarpsbkeHHs: B peMHSX NpH
XOJIOCTOM XOJI€¢ M moJ Harpy3kou. KuHemaTuka pemeHHbIX nepenad. B3au-
MOCBSI3b T€OMETPUUYECKUX, KHHEMATUYECKUX U CUJIOBBIX ITAPAMETPOB PEMEH-
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Hoil mepenaun. Kpurepun paboTocmocoOHOCTH peMeHHBIX mepenad. Oco-
OCHHOCTH pacdeTa KIMHOPEMEHHBIX Tepeaad (10 CpaBHEHHUIO C IUIOCKOpE-
MEHHBIMH). JIOCTOMHCTBA M HEOCTATKH KIMHOPEMEHHBIX Iepead 10 CpaB-
HCHMIO C TUIOCKOPEMEHHBIMHU TepeiadaMu. Pacuer KIMHOPEMEHHBIX mepeaad
I10 TATOBOM CIIOCOOHOCTH PEMHSI.

Pexomenayemas aureparypa: [3, 6, 7, 20, 38, 39, 40, 41].

13. Ilenubie niepenayn. (2 yaca).

Buns! neneit. KoncTpyknnm nenen pa3iandHbIX BUAOB. 3BE3I0YKH LET-
HbIX nepenad. [lapaMeTpsl 3B€310YKM M B3aUMOCBSI3b MEXAY HUMHU. Mare-
puaisl Heneu u 3Be3no4ek. KoHTakTHhIE HANPSKEHMSI, BOZHUKAIOLIUE Ha MO-
BEPXHOCTH 3aleruieHus 3yObeB. Cmaska nenHslx nepenad. llepenaTtounoe
OTHOIIIEHHE IIenmHOM nepefaun. OCOOEHHOCTH ero ompeseneHus (Mo cpaBHe-
HUIO C MEpeJaTOYHbIM YHCIOM peMEHHOW mnepenaun). Harspkenuwe wnemnu.
HopwmainbHble ycaoBust pabOoThI LIEMHOM nepeaadyn (o MeXoCeBOMY paccTos-
HUI0). /laBneHus Ha Banibl LEMHOM nepefadd. [IpoekTupoBaHue LEMHOM Iie-
penaun.

Pexomenayemas qureparypa: [3, 6, 7, 20, 38, 39, 40, 41].

14. T'eoMeTpryecKas B3aMMOCBS3b MEKY ITapaMeTpaMy dBOJIbBEHTHOM
NpsAMO3yOOl HMIMHAPUYECKON niepenayu (2 yaca).
Pexomenayemas aureparypa: [3, 6, 7, 20, 38, 39, 40, 41].

15. CunoBoii pacyeT 3BOJIbBEHTHOU MPSAMO3YOOi IUJIMHIPUYECKON Te-
penaun. OrnpeneneHue COCTABISIOMIMX HOPMAJbHOW CHIIBI B 3allCTUICHUU.
OrnpeneneHne MUHUMAJIBHO JOMYCTUMBIX IO KOHTAKTHOW MPOYHOCTU pa3Me-
POB PBOJILBEHTHOMU MPSMO3yO0H ITUIMHAPUYECKON Tiepenayn. (2 yaca).

Pexomenayemas aureparypa: [3, 6, 7, 19, 20, 38, 39, 40, 41].

16. OcobeHHOCTH PacyeTOB M MPOEKTUPOBAHUS KOCO3yOOl IMMIMHIPH-
YECKOM 3IBOJIbBEHTHOM, KOHMYECKOW MPSMO3yOOW SBOJIBBEHTHON M 4YEpBSIY-
HOM mepenay 1Mo CpaBHEHUIO C pacyeTaMu M MPOEKTUPOBAHUEM MPSIMO3y00it
UJTUHAPUYECKON YBOJIbBEHTHOM mepenadeit (2 yaca).

Pexomenayemas aureparypa: [3, 6, 7, 19, 20, 38, 39, 40, 41].

17. Pacuer u npoekTupoBaHue BajioB. OpUEHTUPOBOYHBIN pacyeT BaJia
no uncrtomy Kpyuenuto. [IpoektupoBanue Bana. HazHauenue BenwuuH qua-
METPOB Ha Pa3MYHBIX y4acTkax Baja. OmnpeneneHue 3HAUCHUN NIUH pas-
JUYHBIX YYaCTKOB Baja (2 yaca).

Pexomenayemas aureparypa: [3, 6, 7, 19, 20, 38, 39, 40, 41].

18. Ompenenenre peakiyii B OMopax Baja pa3IMdHOTO BHUIA PEIYKTO-
POB — C IMIIMHIPUYECKUMHU MPSAMO3YOBIMH KOJECAMH, C IHJINHIPUICCKUMU

41

KOMMNJNEKT 3NIEKTPOHHBIX
YUYEBHO-METOOUYECKUX MATEPUAJIOB - I = I OTMABREHHE << I JARPBITD XI


http://tpu.ru
http://portal.tpu.ru/ido-tpu

| | i Matepuanbl npegHasHa4yeHbl A4ns UCNONb30BaHUA B YH4E€OHbIX Lensx
ctyneHTtamm MHcTuTyTa guctaHuMoHHoro obpasosanusa TIY

— -

KOCO3yOBIMH KOJIECAMH, ¢ KOHHYECKAMHU MPSAMO3yObIMH KOJIECAMH, YepBSY-
HbIX. YTOUHEHHBIM pacueT Bajia. BeigeneHue onacHeix ceueHuit. Onpenene-
Hue k03 PuimenToB 3anaca npoyHoctu (kodddunnenrta 6e30mnacHOCTH) Ba-
na (2 yaca).

Pexomenayemas aureparypa: [3, 6, 7, 19, 20, 38, 39, 40, 41].

19. Ha3naueHue MOIIIMITHUKOB KaueHHs. VX mpoBepka mo JAuHaMuYe-
CKO# rpy3omnoabeMHOCTH. CMa3Kka MOAMIMITHUKOBBIX y3510B. KoHCTpynpoBa-
HHE OI10P.

Pexomenayemas aureparypa: [3, 6, 7, 19, 20, 38, 39, 40, 41].

20. Oco0eHHOCTH pacyeTa U MPOCKTHUPOBAHUS OTKPBITHIX 3yOUaThIX Te-
peaad 1o CpaBHEHUIO C 3aKPHITHIMHU (2 Yaca).
Pexomenayemas siuteparypa: [3, 6, 7].

21. lomycku u mocagku. Cuctema OoTBEpCTHsS. AHaiIu3, Moadop W Ha-
3HaueHue mocajok. Cucrema Baja. AHanu3, MOAOOP U HA3HAYCHHE MOCAT0K
(2 yaca).

Pexomenayemas aureparypa: [3, 6, 7, 21, 32, 33, 34, 35].

22. BHecucteMHbIe TOCAKU. AHAIU3 MOA00p ¥ Ha3HAYEHHE MOCAJIOK.
[IIepoxoBaToCTh MOBEPXHOCTEH naeraneid mamuH. [IpocTaHoBKa IepoxoBa-
TOCTH Ha pabouux depTexax jaeraiei (2 yaca).

Pexomenayemas qureparypa: [3, 6, 7, 21, 32, 33, 34, 35].
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4. ATHAUBUIY ATHHBIE TOMAIITHUE 3AJAHUS (M13).
JIMYHBIN IU®P CTYJIEHTA

WcxonHbie AaHHBIC IS BBINOJHEHUS KOHTPOJIBHOW PabOThI CTYIEHT
JOJHKEH BBIOPATh B COOTBETCTBUU CO CBOMM JIMYHBIM HIU(PPOM, COCTOSIIUM
U3 TATH TUOP.

[lepBbie Tpu 1udpPHI MHU(ppPa COOTBETCTBYIOT HAYAIbHBIM OyKkBaMm (hamu-
JIMH, UIMEHH, OTYECTBA CTYJICHTA.

Wx cooTBeTCcTBUA MPHUBEACHBI B Ta0M. 1.

YerBepras u nsaTas mudpsl mudppa COOTBETCTBYIOT ABYM IMOCIEIHUM
udpaM B 3aU€THON KHUXKKE CTyACHTA.

Hanpuwmep: Ilempos Huxonau Pomanosuu. Homep 3auemnoti KHUMCKU
9231009.

[udp B 3TOM cityuae umeet Bua: 44509.

Tabnumna 1

Byksa | ABB | TJIE | %K3M | KJIM | HOM | PCT | YOX |IUII]| 1D | 105
Hugpa | 0 1 2 3 4 5 6 7 8 9

Odopmaenue U/13

4.1. TpedoBanus k opopmiienuro U3 nJis1 cTyaeHTOB
KJIACCH4YeCKoii 3204HO0i1 (popmbl 00yueHusi (K3D)

NHnuBugyabHOE NOMAIIHEE 3aJaHUE CIEAYET BBIIOIHATh B OTACIBHOM
TETpaJn, KOTOpas CAAECTCS MPENOoJaBaTeNto. YepTeku U 3CKU3bI BBIIOJIHSIOT-
CS Ha OTHEIBHBIX JIUCTaX COOTBETCTBYIOUIEro (opMara M MOJAIIMBAOTCS
K BBIIIOJTHEHHOMY JOMAIIIHEMY 33JIaHUIO.

Ha o0noxke Terpanu ykasbiBaeTcs: (paMuiusi, UMsl 1 OTYECTBO, JOMAIll-
HUH agpec, Homep yueOHoro mudpa, HOMep TPYNIbl U HOMEP BapHaHTA.

Bce cTpanuiibl paboThl JOKHBI UMETh CKBO3HYIO HYMEPALIHIO.

[ToMuMO 3a1aHHBIX, HEOOXOIMMO HAJIMYME PACUETHBIX cxeM. Bce HeoO-
XOJIMMBIE CXEMBI U YEPTEXKHU BBINOIHIIOTCA C MPUMEHEHUEM CIIELIHAIBHOTO
MHCTpYMEHTa (JIMHEWKa, KapaHJall, UAPKYJIb U T.M.). BO3MOXHO BBIOJIHE-
HUE YepTEeKEeW Ha MEepCOHAIBHOM KOMIIbIOTEpE (IIPU KCIOIB30BAHUU MPO-
rpamm AutoCAD Bepcun 2000, a tak ;xe KOMITAC V13 u Bbllie) ¢ pacmne-
YaTKOW Pe3yJIbTaTOB HA MPUHTEPE WA HA IUIOTTEPE.

PabGora no/kHa OBITH BBINOJHEHA AKKYPATHO, Pa30Op4YMBBIM I10-
YEepPKOM U C He0OXOAMMbIMHU MOSICHEHUSIMH.

OO0s3aTenbHO  IPUJIAraeTcsl CIUCOK HCIMOJIb30BAaHHOM JIMTEpPATYypHI,
B KOTOPBIM BKJIIOYAIOTCS METOJWYECKUE YKa3aHUsSA, B COOTBETCTBUM C KOTO-
PBIMU BBIITOJIHEHBI 3a1aHUS.

43

KOMMJEKT. 3NEKTPOHHBIX
YUYEBHO-METOOUYECKUX MATEPUAJIOB - I L 2 I OTMABREHHE << I JARPBITD XI


http://tpu.ru
http://portal.tpu.ru/ido-tpu

| | (0 MaTepuanbl npegHasHayeHbl NS UCNOMb30BaHUSA B y4EOHbLIX Liensax
cTyaeHTamm MHCTMTyTa AMCTaHLMOHHOro obpasoBaHus TIY

— N —

Crynent K3® momkeH ObITh TOTOB 3alIUTUTh CBOM WHAWBHUIYaJIbHBIC
3a/1aHUsl BO BPEMsI CECCUU. 3aluTa JOMAITHEro 3aJaHusl TPOUCXOIUT B UH-
JTUBUTyaIbHON Oeceie ¢ MPerno1aBaTesieM MO BRIMOTHEHHBIM 3a1a4aM.

CryneHTt, He MOJYYUBIINNA MOJOKUTEILHON aTTeCTAlluu 10 WHIUBUAY-
aJTbHOMY 33/IaHUIO, HE JOIYCKAETCs K CIa4e SK3aMEHA 10 JTAHHOW IHCIUI-
JIMHE.

4.2. TpeooBanus k opopmiiennro U3 nis cTyaeHToB,
00y4aroIMXxcsi ¢ MCNOJIb30BAHUEM TMCTAHIIMOHHBIX
oOpa3oBaTebHbIX TexHoJsoruii (J1I0T)

NHauBHIyallbHOE 3aJaHUE OTIPABISETCS MPENoAaBaTEN0, KOTOPBIN
KypHUpYET CTYJICHTA.

Ha o0noxxke TeTpanu yka3piBaeTcs: (GaMUiivsi, UM U OTYECTBO, JOMaIll-
HUM agpec, Homep yueOHoro mudpa, HOMep TPyNIbl U HOMEP BapHaHTa.

Bce crpanutibl paboThl JOKHBI UMETh CKBO3HYIO HYMEPAIIHIO.

[TomuMo 3a1aHHBIX, HEOOXOIUMO HAJIUYUE PAaCUETHBIX cxeM. Bce HeoO-
XOJIUMBIE CXEMBI M YEPTEKHU BBINOJHSIIOTCSI ¢ TPUMEHEHHEM CHEUAIBHOIO
MHCTpYMEHTa (JIMHEWKa, KapaHJalll, HUPKYIb U T.1M.). BO3BMOXHO BBITIOJIHE-
HUE 4YepTeKeW Ha MEepCOHAIBHOM KOMIIbIOTEpEe (IIPU HCIOIB30BAHUU MPO-
rpamm AutoCAD Bepcun 2000, a tak ke KOMIIAC V13 u BbllIe) ¢ pacrie-
YaTKOM pe3yJbTaTOB Ha MPUHTEPE WIH HA IJIOTTEPE.

Pabdora no/kHA OBITH BBINOJHEHA AKKYPATHO, pa300p4YMBBLIM I10-
YepPKOM U C He0OXOAUMbIMHU MOSICHEHUSIMH.

Od¢opmiaennbie padoTbl B OTCKAHMPOBAHHOM BapHAHTE BbICHLIA-
0TCS NPenoiaBaTeio.

OO0s3aTenbHO  TpUJIAraeTcsl CIUCOK HCIOJIb30BAaHHOM JIMTEpATyphI,
B KOTOPBII BKJIIOUAKOTCA METOJUYECKUE YKa3aHWsl, B COOTBETCTBUM C KOTO-
PBIMU BBITIOJTHEHBI 33/IaHHUS.

[Ipu HecooTBeTCTBUU pabOTHI TpeOOBaHUSM O(DOPMIICHUS CTYACHT IO-
JTy4daeT OTPUIIATENIbHYIO pelieH3uto. B aToM ciydae paboTa 10mKkHA OBITh HC-
MpaBlicHA W TIOBTOPHO OTHpaBJI€HA Ha MPOBEPKY NPENOAaBaATEIIO
B MUHHUMAaJIbHO KOPOTKUU CPOK.

Crynentsl, oOyuatomuecs ¢ ucnonb3zoBanuem JIOT, B obs3aTenbHOM
MOPSIIKE TOJIYYAIOT PELEH3UI0 Ha WHAUMBUAYyallbHOE 3anaHue. [IpaBuiibHO
BBITIOJIHEHHBIE pA0OThI CTYICHTY HE BO3BPALAIOTCS.

CryneHT, HE TOJYYUBIIUNA TOJOKUTEIbHOU PEIEH3UU MO WHIWBUIY-
aNbHOMY 33JIaHUI0, HE JIOMYCKAETCA K cllaye dK3aMeHa IO JTaHHOW JUCIUII-
JIUHE.
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4.3. UuauBuayanbHoe 10MalllHee 3a/1aHHue

NuauButyanbHOE 3a1aHUE COCTOUT U3 MATH 3aa4.
WcxonHble faHHBIC TIPU PELISHUU 33J]1ay ClIeyeT BhIOMpaTh B COOTBET-
CTBHMH CO CBOMM JIMYHBIM IHU(GPOM (CM. pasnen 4).

3agaua Ne 1
no pasaeny «Teoperuueckasi MeXaHUKAa

CranbHasi cTepyKHEBass KOHCTPYKLMS HaXOAWUTCS TOJA JACUCTBUEM CHII,
MOMEHTOB U PACIPEACICHHON HArPy3KHU.

OnpenenuTth peakuuy Onop TBEPAOIrO TENa.

B 37Ol rpynne 3amad MCXOAHBIE JAHHBIE MPUHUMAIOTCS, B COOTBETCT-
BUU C MU(POM, CIETYIOMUM 00pazoM:

1. TTo mocnennei uugpe mmudpa npuHATL CXEMY HATPY/KEHHS.

2. Ilo nepBoii uu¢ppe mm¢pa u3 Tadsa. 2 NIpUHATH BEJMYMHY CHJIbI P.

3. [1o BTOpOIi tu(ppe mudpa u3 Tadi. 2 NPUHATH BEJMUYUHY pacipe-
JAEJICHHOM HATPY3KH (.

4. Tlo TpeTbeii mu¢pe mmdpa u3 tadi. 2 NpuHITH BeJIHYUHY MOMeHTa M.

Tabnuma 2
HUcxoaubie 1anHabie K 3agaue Ne 1
Hudppa mmppa | 1 2 3 4 5 6 7 8 9 0
q 9 4 1 6 10 3 5 7 8 2
P 10 20 15 5 6 2 4 25 8 14
M 6 5 7 2 4 10 12 3 8 18
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Cxema 6
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3agaua Ne 2
no pasneny «Teoperuueckass MeXaHUKA»

Onpenenuth s 3alaHHOTO TOJIOKEHHUS CKOPOCTH BCEX TOYEK MEXa-
HU3Ma U YIJIOBBIE CKOPOCTH 3BEHBEB C MOMONIBIO MIaHa ckopocTel. Crenarb
MIPOBEPKY HANICHHBIX 3HAYEHUM C MOMOIIBIO MTHOBEHHBIX [IEHTPOB CKOPOCTEM.

B sr1o0li rpynne 3amad MCXOAHBIE JAHHBIE MTPUHUMAKOTCS, B COOTBETCT-
BUU C MU(POM, CIETYIOIIHNM 00pazoM:

1. ITo mocaennei nudpe mudpa NpuUHATH CXEMY PbIYAa’KHOI0 MeXa-
HHM3MA.

2. ITo nepBoii nudpe mmdpa u3 tadi1. 3 NPUHATH BEJTHYUHY YIJIA .

3. 1o BTOpOI mudpe mudpa u3 tadia. 3 OPUHATH JJIUHY KPHBOLIUIIA
O.A.

4. HenocTaroluMu JUTMHAMY 3BEHBEB 331aThCSl CAMOCTOSTEIIBHO.

Tabnuma 3
Hcxonnbie 1aHHbIe K 3axa4e Ne 2
Hudpa 1 23| 4|5 |6 |7 |8]9]o0
mudppa
[0} 200 60 90 155 | 125 20 250 | 130 | 110 | 180
a 15 56 26 19 65 27 23 55 17 10
b 23 10 19 49 42 50 22 31 28 15
C 18 26 54 23 10 20 12 13 30 34
d 15 30 22 19 32 12 16 14 18 26
0.A 14 21 15 12 16 20 17 19 10 8

Cxema 0
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3amaua Ne 3
no pasaeay «ConpoTuBJeHne MATEPUATOB)»

CranbHO# CTEpKEHb HAXOUTCSA MO IEUCTBUEM MPOJOIBHBIX CHIIL.

[TocTpouTh 3MIOPHI BHYTPEHHUX MPOAOJIbHBIX CHJI F 1 HOpMaJIBLHBIX
HanpsiKeHul ©, HaliTH nepemenienue Al ceuenus I-1. Brusauem cober-
BEHHOT'0 BECA CTEPKHS PEHEOPEYb.

Monayns ynpyroctu ctanu E,., pasen 215000 MI1a.

B »TOM rpynne 3amad MCXOAHBIEC JAaHHBIE IPUHUMAIOTCS, B COOTBETCT-
BUU C MU(POM, CIETYIOMUM 00pazoM:

1. ITo mocaenneii nnppe mmppa NpuUHATH CXEMY HATPYKEHHS.

2. Ilo nepBoii nuppe mmppa 13 Tads. 4 NpUHATH BEJUUYMHY CHJIbI F.

3. 1o BTOpOIi nu(ppe mudpa u3 Tabdna. 4 NPUHITH BEIUIUHY TLIOIIAIN
ceueHns A.

4. ITo Tperbeit nuppe mmudpa u3 Tadi. 4 NpUHATH BEJUYUHY KOI(-
¢punuenTa K.

5. [1o yerBepToii mudpe mudpa u3 Tada. 4 IPUHATH BEJIMUYMHY, Xa-
PAKTEPHU3YIOLIYIO JJINHY cTepKHS — D.

Tabnumna 4

HUcxoaubie 1anHbie K 3agaue Ne 3

Iu¢pa mmdpa | 0 1 2 3 4 5 6 7 8 9
F, kH 100 | 105 | 110 | 115 | 120 | 125 | 130 | 135 | 140 | 145
Amvx1000 | 18 | 19 ] 20| 21 ] 22| 23| 24 ] 25| 26 |27
k 04 05]06]07]08]09]11] 12 1314
b, m 0,20 025]030] 035040 045][ 050055 | 0,60 0,65

Ha cxemax 0-9 nenTpamu MalleHbKHX OKPY>KHOCTEH 0003HaUY€HBI TOUKU
MPUIOKEHUS CUII.

[ KA A

A/k
F F/k kF
—r) —0 O
Ok kb2
b bk __ kb _
Cxema 0
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3agaua Ne 4
no pazaeiay «ConpoTuBjieHUEe MATEPHATIOB)

J11s 3alaHHOM CXEMBI CTAIbHOM OaKK KPYTJIOro MOCTOSIHHOTO CEUeHUs,
Harpy>kKeHHOM pacrpeesieHHON Harpy3koil (|, cocpenoToueHHou cuioil F,
U3rU0arouM MOMEHTOM M U KpyTSAIIUMU MOMeHTaMu 7, MPOU3BECTU Clie-
IYIOIIHUE PACUYETHI:

— OMPEJICIUTH COCTABJISIONIMNE PeaKUMid B ONOPAXx;

— IOCTPOUTH IMIOPY MOMEPEYHBIX CHUJI;

— IOCTPOUTH IMIOPY U3rudA0INX MOMEHTOB;

— IIOCTPOUTH IMIOPY KPYTAILIUX MOMEHTOB,

— TIOJIb3YACHh MOCTPOCHHBIMHU 3MIOPAMU M MEXAHWYECKUMH XapaKTepu-
CTUKAMH TPHUHSTOrO0 MaTepuaia (Tabi. 7), 0 OJHON W3 TEOPUH MPOUYHOCTH
ONPEEIUTh BeJIHYUHY MUHUMAJIBHO J0IYCKaeMoro AuamMmerpa (MoaydeH-
HOE 3HAYEHHE OKPYTIUTH A0 OyivKaiiel Oonbllieid BEIMYUHBI U3 psa HOP-
MaJIbHBIX JIMHEHHBIX pa3mepoB 1o 'OCT 6636-69 (Tabu. 6).

Mapkoii cTanu OaJIku 3aJ1aThCs CaMOCTOSTENLHO (TalI. 7).

Kosddunuent 6Ge3omacHoCTH IO Ipenelly TEKydecTH S,, NPHHATH
PaBHBIM 2.

Hcxoanbie faHHBbIE JUISl PELICHUS 3a/1a4d IPUHITH B COOTBETCTBHU CO
CBOMM JINYHBIM IIH(POM (cM. pazzien 4) B CISAYIOLIEM NOPSAKE:

1. TTo mocnennei nugpe mmndpa NpuHATH CXeMy HArpyKeHUs1 0AJIKHU.

2. Ilo nepBoii uudgpe mmppa u3 Tadi. 5 NPUHATH BEJTUYUHY MHTEH-
CHBHOCTH paclnpeaeJeHHOM HArpPy3KH (.

3. [1o BTOpOIi nudpe mudpa u3 Tadi. S IPUHITH BeJTUYUHY CHJIbI F.

4. Tlo Tperbeii nudgpe mmdpa U3 tadn. 5 TPUHATH BEJUYUHY WU3TH-
Oaromiero momenra M.

5. Ilo yerBepToii mudpe mudpa u3 Tadia. S OPUHATH BEJUYMHY, Xa-
PaKTEPHU3YIOIIYIO0 JUIUHY 0aJIKu — b,

6. [Io a0couloTHON BeJUYHHE PA3HOCTH NEPBO W BTOPOM HUPP
mm@pa u3 Tadil. S NPUHATH BEJIUYUHY KPYyTAIero momenra 7.

7. Ilo a0COIIOTHOM BeJIMYMHE PAa3HOCTH NMEePBOM U TpeThbeill nudp
mudpa u3 tada. 5 npuHATH BeuunHy Kodpduuuenrta K.

Tabnuma 5
Hcxonnpie nanubie k 3agade Ne 4
Hndpa mmdppa uanm adeconoTHas ol1l213lalslel7|8]a9
BeJIMYUHA pa3HoCTH Hupp mudpa
g, kH/m 2,0121(22(23(2,425]2,6|2,7(2,8(29
F, xH 101111213 |14 15|16 |17 |18 |19
M, kHm 2012224126 |28|30(32|34|36|38
o7
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OkxoHYaHue Ta0iI. 5

Hudpa mmdpa nan aécoorHas
BeJIMYUHA pasHocTH nudp mudpa

T, xHm 351384144 |47 |50 |53 |56 |59 |62
b, m 15116(1,7{1,8|19[20]2,1(22(23|2/4
k 05(06(0,7(08(09(1,1{12|1,3(14|15

X A
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Tabnuma 6

Pazmepsl Hopmanbable uneliHbie (['OCT 6636-69), Mmm

324871105 16 | 24 | 35*| 48 |62* | 75 | 110 | 170 | 250 | 360 | 530
34 (50|75 (110 17 | 25 | 36 | 50 | 63 | 80 | 120 | 180 | 260 | 380 | 560
36 (53|80 (115 18 | 26 | 38 |52* | 65* | 85 | 125 | 190 | 280 | 400 | 600
38|56 |85 (120 19 | 28 | 40 | 53 | 67 | 90 | 130 | 200 | 300 | 420 | 630
4016090 (130 20 | 30 | 42 | 55* | 70* | 95 | 140 | 210 | 320 | 450 | 670
42163 (95 (140( 21 | 32 | 45 | 56 | 71 | 100 | 150 | 220 | 340 | 480 | 710
45 16,7 10,0150 22 | 34 |47*| 60 | 72* | 105 | 160 | 240 | 340 | 500 | 720

Ipumeuanue. B tabn. 6 3Be3m0ukoil (*) moMedeHbl pa3Mepsl MOCATOYHBIX MECT
JUTSI IOJIITUITHUKOB KaueHUs. B Apyrux ciaydyasx uX UCIOIb30BAHUE HE PEKOMEHTyETCSl.

Tabnuma 7

MexaHnueckre CBOMCTBA KOHCTPYKIIMOHHBIX CTaJleh

Mapka YeHH HB HRC
pra | Ceuenue, TepmooopabdoTka o | o,
CcTaIH MM CepAlEeBHHBI | IOBEPXHOCTH Mlla

Koncmpykyuonnsie cmanu nogvluieHHOI U 8bICOKOI 00padamoléaemocmu
pezanuem. TOCT 1414-75

All

Al2 Topstuekaranas 6e3 156 B 410
A20 Jlroboe | TepMuveckoit 164 - 450
A30 00paboTKu 181 510
A35 196 390
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OkonuyaHue Tadi. 7

Mapka | Ceuenue, HB HRC O | O
TepmooOpabdoTka
cTaJn MM cepleBUHBI | TOBEPXHOCTH MIla
Kauecmeennvie yenepooucmeoie koncmpyxyuonuste cmanu. FOCT 1050-88
IlemenTanusi,
15 <50 3aKaJika B BOJE, - 56-62 245 | 442
OTITYCK
35 Jro6oe |Hopmamu3arms 136-192 270 | 550
45 P B 179-207 - 320 | 600
<80 |VYnyumenue 235-262 540 | 780
45 | <so |daxeixaBmacie, - 3040 | 638 | 883
OTITYCK
3akajka B BOJie
45 <20 WIA B IICIOYHOM - 40-50 1177 | 932
pacTBope
Jlezuposannvie cmanu. 'OCT 4543-71
<125 235-262 640 | 790
40X [Togo | Yymene 260302 - 750 | 900
<gp | Y7yumenne, 269-302 4550 | 750 | 900
40X 3akanka TBY
<50 3akajka B Macie, 230-280 590 | 785
<100 |BBICOKHMIi OTITYCK 510 | 736
<200 235-262 a 670 | 800
Vayduenune
35XM 790
<125 |VYnyuuenwue, 269-302 920
48-53 790
3akaigka TBY
<200 |VYnyumeHue 235-262 — 630 | 800
A0XH | g5 |Yayumenne, 269-302 48-53 750 | 920
3akanka TBY
Ykazanus:

Pacuer Ganku Kpyriioro ceueHUs HA CMAmMuyecKyr MPOYHOCTb CBOIUT-
Csl K ONpe/ieJICHUI0 HATIPSIKEHUI U K onpeaeieHnI0 Kodpguunenra 6e30-
MACHOCTH ¥ CPABHEHHUIO MOJYYEHHBIX 3HAYEHUU C JOIYCKAEMBIMU.

Hanpsizkenusi B HanboJiee ONMACHOM CeYeHUM Bajia OMPENENSoT (1o
TPEThEH TEOPUH MTPOUYHOCTH) 11O hopMyIIe

JM2 472

=<
(¢ W _Gp,

rae M — MakCUMalIbHBIM M3TrHOAarOIMii MOMEHT;
T — KpyTAILINI MOMEHT;
W — MOMEHT CONpOTUBICHUS.
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3HaueHUsI MOMEHTA COIIPOTUBJICHUA IJIA Oanku KpYTJIOro CCUCHUA

W =nd3/32.

JlommyckaeMbIe HaIPSDKCHUS G, PaBHBL:
G, =0y / STp,

rae o, — IOpefen TEeKydyecTH MaTepualla Baja; 3HA4YEHUs G, IPUBEIEHBI
B Ta0I. 5;
Spp — AOMycKaeMblil K09Q(HUIHCHT 6E30MaCHOCTH 0 MPEeey TeKy4e-

CTH, STp =15...2,0.

Ko3dduuuent 6e30nmacHOCTH 110 MIPEAETY TEKYUYECTH OMPEIEIAETCS 1O
HIDKEMTPUBEJCHHOW (DopMylie U ero BeJIMYMHA CPABHUBAETCA C JIOMYCKaeMOU

BEIIMYMHOM:
Sy =SrSer(Ser” +S) > =S,
rac
Sgr =0 W /M s
Ser = Tr (Tomax /Wp +1,33Quux / A).

3nech M, — HauOoubllee 3HaU€HHE U3rH0aroIero MOMEHTa B pacCMaTpH-
BacMOM CEYEHUH;

Tinax — HauOoJIbllIee 3HAYECHUE KPYTALIETO MOMEHTA B pacCMaTpUBac-
MOM CEYEHUU;

Qmax — Hauboubllee 3HaYEHUE NEPEPE3BIBAIONIECH CHIIBI B PACCUMTBI-
BAacMOM CEYEHUH;

G,, T, — IIpeJel TEKy4eCTH MaTepHaia Baja 10 HOpMaJIbHBIM M Kaca-

TEJIbHBIM HampspKeHUsIM (Tadi. 5);
A — oAb paccMaTpuBaEMOTro CEUSHUS.

3agaua Ne §
no pasaenay «/leraam Mmammn»

HcxomHble JaHHBIC PY PEIICHUH 33]]a4M CJICTyeT BEIOMPATh B COOTBET-
CTBUH CO CBOMM JIMYHBIM Ipom (cM. pasnen 4).

Heo0OxomumMo BBIIOTHUTH Ty 3a7ady, HOMEP KOTOpPOH COOTBETCTBYET
nepBoi 1udpe mudpa CTyIeHTa IpyU TOM BapHaHTE YUCIOBBIX JaHHBIX, KO-
TOPBIM COOTBETCTBYET BTOpOM 1udpe mudpa.
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KKRRKIKRA

[TogoGpaTh 6OATHI KpeIIeHUs 3y0UaToro Kojeca k OapabaHy JieOe K.

JleiicTByromuii yepe3 kaHat Ha OapabaH rpy3 — Fi; nmametp Gapabana —
d; muameTp OKpYXHOCTH IICHTPOB O0yiTOB — D.

Bemuunns! F, d, D npuBeneHs! B Ta0HIIe.

Pacuer BecTn my1st cimydast, Korga OOITHI TOCTaBJICHBI C 3a30POM.

Koaddunuent tpenus f npunsats paBHbiM 0,15.

Henocraronmumu JaHHBIMU 3a/1aThCSI CAMOCTOSTEIIBHO.

Bapuant 0 1 2 3 4 5 6 7 8 9
F, kH 20 25 30 35 40 45 50 55 60 65
d, Mmm 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 190
D, mm 360 | 380 | 400 | 420 | 440 | 460 | 480 | 500 | 520 | 540

3amaya Ne |
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Onpenenuts TuaMeTp HApE3HOM YacTH Bajla JUCKOBOM MHJIbI, KOTOpas
YIEPKUBACTCSI MEXAY JBYMs IIaildaMy TOCPEICTBOM CHJI TPEHHs, BO3HU-
KAIOIIMX MPY 3aTSHKKE TaKU Ha KOHLE BaJIa.

[Tuna mpeoonieBaeT CONMPOTUBIICHHUE NP pe3annu (cuia F).

JlaHHbIe 17151 pacueTa MPUBEACHBI B TAOIHIIE.

Koaddumument tpenuns f npuasts paabM 0,2.

[Bapuanr| 0 1 2 3 4 5 6 7 8 9

F.xH | 07 [ 08 | 09 [ 076 [ 074 ]092]082] 084|086 | 088
D,mm | 510 | 620 | 700 | 570 | 550 | 710 | 630 | 650 | 670 | 690
dvmv | 95 | 150 | 190 | 125 | 110 | 200 | 155 | 165 | 175 | 185

3amaya No 2
ANF il

T, ] ]

r

I
N
¥

OHpCI[GJ'II/ITB AUaMCTpP pe?:I)6LI MITAIbKHW CTAHOYHOI'O IIpHUXBAaTa. Yu-
CJIOBBIC IAHHBIC ITPUBCACHBI B Ta6n1/1ue.

Bapuant 0 1 2 3 4 5 6 7 8 9
F, xH 250 | 2,75 | 3,00 | 3,25 | 3,50 | 3,75 | 4,00 | 425 | 4,50 | 4,75
a, MM 110 | 120 | 130 | 140 | 150 | 160 | 115 | 125 | 135 | 145
b, MM 100 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 155
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3amaua Ne 3 — F
Yok

= =
a b

@EE: 50

Onpenenuth nuaMeTp QpyHIaMEHTHBIX OOJITOB, KPEISAIIUX CTONKY K Oe-
TOHHOMY OCHOBAHHUIO.

KoaddunueHT TpeHns ocHoBaHus cTOWKH 0 0eToH f paBen 0,4.

BonTel puHATE ¢ METpUUECKOM pe3bOoit.

YucioBble TaHHbBIE AJ1 pacyeTa MPUBEICHbI B TaOIHUIIE.

Henocraronue nanHpie IPUHATH CAMOCTOSATEIBHO.

Bapuant 0 1 2 3 4 5 6 7 8 9
F,xkH | 20 22 24 26 28 30 32 34 36 38
h,mm | 500 | 520 | 540 | 560 | 580 |600 | 620 | 640 | 660 | 680
a,mMm | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 | 300 | 310
b,mm | 280 | 300 |320 | 340 | 360 | 380 | 400 | 420 | 440 | 460

3amayga Ne 4

PaccuntaTh 604THI h1aHIIEBON MY(PTHI.
[TepenaBaemas MypToil MOIIIHOCTH — P, yacToTa BpalieHus — N, 1uaMeTp

OKPYKHOCTH IIEHTPOB 00,1TOB — d, unciio 6ositoB — Z. Marepuan My(Thl — 4y-
ryH. UncnoBble TaHHBIC PUBEACHBI B TAOMIHIIE.
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Bapuanr | O 1 2 3 4 5 6 7 8 9
d, MM 80 85 90 95 100 | 105 | 110 | 115 | 120 | 125
Z, LIT. 3 3 3 4 4 4 5 5 5 6
P,kBr | 2,0 2,1 2,2 23 |24 |25 2,6 2,7 2,8 2,9
n,o6/mun | 705 | 710 | 720 | 730 | 910 |925 | 930 | 715 | 735 | 940

3amaga Ne 5

gl

W‘N_
TR

|

PaccuutaTth GOAT KIEMMOBOTO COEIWHEHHUS, MOCPEICTBOM KOTOPOTO
phIYar HEMOJBMKHO 3aKpervicH Ha Banmy. Jlmametp Bama — d; cuia, aeicT-
ByIOIlIas Ha pbiuar — F; paanyc pelyara — R; paccrosHue ot ocu 00Jita 10 Ocu
Basia — a. Koaddurment tpenust ckonbxerus f mpunats paBHbM 0,2.

[Bapuaut 0 1 2 3 4 5 6 7 8 9

d, Mm 25 30 35 40 45 50 55 60 65 70
F, kH 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750 | 800 | 850
R, MM 380 | 400 | 420 | 440 | 460 | 480 | 500 | 520 | 540 | 560
a, MM 30 32 34 36 38 40 42 44 46 48

3amada Ne 6

|

1| ——
=

67

KOMIMJIEKT SJIEKTPOHHbIX

YYEBHO-METOAUYECKUX MATEPUAJIOB


http://tpu.ru
http://portal.tpu.ru/ido-tpu

| | i Matepuanbl npegHasHa4yeHbl A4ns UCNONb30BaHUA B YH4E€OHbIX Lensx
ctyneHTtamm MHcTuTyTa guctaHuMoHHoro obpasosanusa TIY

— -

Paccunrare kaemMMoBOe OOJITOBOE COEAMHEHHE, 0O0eCIeUMBArOIIee Ie-
penauy KpyTsAIero MOMeHTa ¢ pbluara, Harpy»eHHoro cwioi F Ha paccros-
HUH R oT ocu Baa quametpowm d.

3nauenus F, R, d npuBeneHs! B TadmIIE.

Benmuunny ko3ddurpieata TpeHus ckonbxenus f npuHaTh paBabIM 0,2.

Bapuanr | 0 1 2 3 4 5 6 7 8 9

F.xH |[110 [60 |65 [70 |75 [80 [85 [90 [95 [100
R,mM | 750 [1200 | 1150 [ 1100 | 1050 | 1000 [950 [900 [850 |800

dvmva |60 |42 |44 |46 |48 |50 |52 [54 |56 |58

3amaya Ne 7 A

E,i ,,,,,,, 1
i) T~

O d 1= O

PaccuntaTh 00NTHI, KOTOPHIMU KPEMUTCS CTOMKAa K OeTOHHOMY (pyHa-
MeHTY. UHCIIOBBIC JaHHBIE VISl pacuyeTa MPUBECHbBI B TaOIUIIE.

Bapuant 0 1 2 3 4 5 6 7 8 9
F, kH 10 11 12 13 14 15 16 17 18 19
a, MM 310 | 320 | 330 | 340 | 350 | 360 | 370 | 380 | 390 | 400
b, MM 20 25 30 35 40 45 50 55 60 65
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3amaya No 8
, FA

oo ———— &

.

Onpenenuth nuaMeTp OONTOB KPEIUICHHUS pblyara, Harpy>K€HHOTO CH-
noit F. PacueT nmpousBecTu A ABYX CiydaeB: a) OOJITHI TOCTaBJICHBI O€3 3a-
30pa; 0) OOJTHI MOCTABJICHBI C 3a30POM.

Koaddunuent Tpenus ckonbxenus f npuusats paBabiM 0,2.

Henocraronue nanHpie IPUHATH CAMOCTOSATEIBHO.

Bapuant 0 1 2 3 4 5 6 7 8 9
F, kH 1,2 1,4 1,6 1.8 2,0 2,2 2.4 2.6 2,8 3,0
a, MM 500 | 510 | 520 | 530 | 540 | 550 | 505 | 515 | 525 | 535
b, MM 80 90 105 | 110 | 115 | 120 | 125 | 130 | 135 | 140

3amaua Ne 9

B e I -

Onpenenuth AuaMeTp pe3bObl Ha KOHIAX CTSKKH, WMEIOIIUX JIEBYIO
Y TIPaBYIO pe3b0BI.

Bapuant 0 1 2 3 4 5 6 7 8 9
F, xH 45 50 75 30 70 40 55 35 60 65
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5. KYPCOBOM [IPOEKT

KypcoBoli TpoeKT BBITIOIHAETCS B NATOM (TPEeTbeM) CEMECTPE COrJac-
HO TIpe/jlaraéMblM METOJUYECKUM YKa3aHWUsM [3], MPUBEICHHBIM B CIIHMCKE
pexoMeHyeMon auTepaTypsl. KaxxmoMmy cTyaeHTY BbaeTcs cBOM HabOp Hc-
XOJIHBIX JIaHHBIX, HA OCHOBE KOTOPOTO MPOBOJATCS BCE HEOOXOIMMBbIE pacyue-
ThI U (POPMYITMPYIOTCS BBIBOJBI IO KAXKIOMY pa3/ieNly U B I[EJIOM 10 paboTe.

Llenvio Kypcoozo npoexma SABIAETCS 3aKPEIJIEHUE TEOPETUUECKUX pas-
JIeJIOB Kypca U NpUOOpEeTeHNE MPAKTUYECKUX HABBIKOB BBIIMOJIHEHUS pacuer-
HO-KOHCTPYKTOPCKOM paOOTHI.

3awuma Kypcosoii pabomsi IPOBOAUTCS B IK3aMEHAIIOHHYIO CECCHIO TIsi-
TOT'O CEMECTpA.

VY CTYIEHTOB, M3YyYarOUIMX JUCLHUIUIMHY I10 KJIACCUYECKOW 3a04HOMN
dbopme 00ydeHus, 3ammuTa MPOXOAUT B OpME OYHOTO COOECETOBAHNUS.

VY CcTyAeHTOB, U3yYaIOIINX JUCHMUIUIMHY C MPUMEHEHUEM JHCTAHIMOH-
HbIX 00pa30BaTENbHBIX TEXHOJOTUH, — B (popMe cOoOEce0BaHUs B OHJIANH-
peXHUME.
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6. MPOMEXXYTOYHBI KOHTPOJIb

[Tocne 3aBepuieHHs] U3yYeHUs] AUCUUILUIMHBI CTYACHTHI CHAIOT AK3aMeH
(3auér).

K sk3aMeHy JOMyCKarTCs TOJNBKO T€ CTYAEHTBI, Y KOTOPBIX 3a4TCHO
WHIWBUIyIBHOE 3aJIaHe U JabopaTopHbIE padOTHI.

Bonpock! 17151 MOATOTOBKE K 3K3aMEHY IMPUBEICHHI B 11. 6.1.

Obpa3ern sK3aMEHAIIMOHHOTO OMJIeTa JUIsl CTYACHTOB, H3y4YalOlUX JTUC-
[UIUIMHY 10 KJIACCHYECKON 3a04HO0M Gopme, MPUBEACH B II. 6.2.

OOpa3er; OumneTa aJis CTYEHTOB, H3yUYaIOIINX JUCIUILUIMHY C PUMEHE-
HHEM JUCTAaHIIMOHHBIX TEXHOJIOTUH, MPUBE/EH B II. 6.3.

6.1. Bonpochl 1J1s1 MOATOTOBKH K IK3aMEHY

Bompocamu ju1st TOATOTOBKH K 9K3aMeHY (3a4€Ty) SBISIOTCS BOIPOCHI
K TCOPETHUECCKOMY pasfeny 2.

6.2. O0pa3en 3K3aMeHAIHOHHOT0 ONJIeTAa 1JIsl CTY/AeHTOB,
HU3YYAIOUIUX JUCHUILIMHY [0 KJIACCHYeCKOo# 3209H0H opme

B nanHoMm pasnene npuBeneH oOpaszel SK3aMEHAIMOHHOTO Owmiera s
CTYJICHTOB, CAAIOIIMX dK3aMEH B 0UHOM (hopMe, BO Bpemsi ceccuu B Tomcke.

Bomnpocsr:

1. YeMy paBeH MOMEHT CHJIbI OTHOCUTENBHO ToukHu? Kak n300pa3uth ero
B BUJI€ BEKTOpa-MOMEHTa? UeM 3TOT BEKTOP OTIMYAETCA OT BEKTOPA-MOMEHTA
napsi?

2. Yem oTnm4aeTcs yCJIOBHAs IUarpaMma pacTsHKEHUS XPYIKHX MaTe-
pHUaJoB OT YCIOBHOW JUarpaMMbl PacTSKEHHUS IACTUYHBIX MAaTEpUAIIOB?

3. B ueMm 3akirodaroTcss 0COOCHHOCTH pabOThl KOCO3YOOH MMIMHApUYEC-
CKOM HIBOJIBBEHTHOW Tepeavyu 1Mo CPaBHEHHUIO ¢ pabOTON MpsiMO3yOoi Iu-
JUHAPUYECKON SBOJIBLBEHTHOM nepenayeii?

4. B yem 3aKJIIOYarOTCsl JOCTOMHCTBA U HEJOCTATKU CBAPHBIX COEJIHUHE-
HUI 110 CPABHEHUIO C IPYTUMU BUJIAMH HEPA3BEMHBIX COCTUHEHUN?

IIpakTHyeckoe 3a1aHue.

Onpenenuth TpeOYEMyI0 MOIIHOCTh 3JEKTPOJABUTATENs, €CIM MOIIl-
HOCTHh Ha BbixoAe u3 nepeaauun 12,5 kBt; KIIJI pemennoit nepenauu 0,96;
KII uepBsiunoro peaykropa 0,82.
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6.3. O0pa3zen 3K3aMeHAIMOHHOTO OHJIeTA /ISl CTY/A€HTOB,
H3YYAUUX JUCHUIIIHHY IUCTAHIIHOHHO

B nanHOM paszaene nmpuBEAEHBI MPUMEPHI BOMPOCOB M3 3K3aAMEHAIIMOH-
HOTO OwmyieTa AJisi CTYACHTOB, CHIAIONIMX AK3aMEH B OHIJIAWH-peXuMe (uepes
WutepHer Ha caiite M/10).

3ajannsi Ha BLIOOP €IMHCTBEHHOT0 OTBETA

3aganmue 1.

)% o b c -

CL

F

Hano: F=8xH,a=0,2m,b=0,3m,c=0,1wm, a=30°. Haiitu ropu-
30HTAJBHYIO COCTABIISIONIYIO PEAKIMM B HEMOABMIKHOM I[HIIMHAPHUYCCKOM
mapuupe (kH):

1)2

2) -5

3)-3

4) -4
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Hano: F = 10 kH; a=0,2\/§ M; C=0,1\/§ M; b=0,3\/§M . o=60°.
Haliti TOpH30HTAIBHYIO COCTABIISIFOIIYIO PEAKIIMK HEMOJABIYKHOTO ITUJIHH]-
puueckoro mapaupa (kH):

1)8

2) -10

3)6

4) -5

3aganue 3.

)% i b c o

Fr 0
F o c

P

Jlano: F=18vV2 kH,a=4m, b =2m, ¢ =3 M, o=45°. Haiitu BEpTHU-
KAJIbHYIO COCTAaBJISIONIYIO PEAKIIUKA HETOBUKHOTO IMJIMHIPHUYECKOTO Iap-
Hupa (xH):

1) 4

2) -8

3) 6

4) -2
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3axanue 4.

Hano: F=10kH; a=0,1 m; b =0,2 Mm; ¢ = 0,3 Mm; a=30°. Haiitu Mo-
MEHT B 3amemiieHnu (kH-m):

1)3
2) -1
3)-4
4)5
3aganmue 5.
=]
F /é “

Hano: F =6\/§ kH; a=4wm; b =2 wm; c =3 M, oo=45°. Haiitu MOMeEHT
B 3amemiieHuu (kH-m):

1) -44

2) -36

3)6

4)5
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3aganue 6.

R\
B

ol
- 60°
15

JHlano: omHopoaHas 6anka AB BecoM G ¢ HEMOABMIKHBIM ITAPHUPOM

A

B TOUKE A OMMUPAETCS KOHLIOM B Ha IaJKyl0 MOBEPXHOCTh. Peakius R 5 €O~

CTaBIISIET C OAITKOM yroJl 0=... TPaIyCoOB:
1) 30°
2) 20°
3)17°
4) 14°

3axauue 7.

JIaHO: CKOPOCTh TOYKHM B Tpoca, HAMOTAaHHOTO HA MaJyl0 CTYIIEHb IIKH-
Ba, Vg =6 M/c; R=2r. Haiitu ckopocTs TOUKH 4 1mKHUBa (M/C):

1) 10
2) 12
3) 17
4) 24
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3axanue 8.

0 X

Hano: ogHOpoaHbIi O6apaban ¢ paguycoM 4 M, Becom 10 H. Bpamascs,
6apaban noxuumMaet rpy3 Becom 20 H; a=30°; M =120 Hm; g =10 m/c?.
Becom HuTH, Tpenuem npenedpeusb. Haiitu HaTsbkeHue Hutu (H):

1)7
2) 14
3) 19
4) 26
3ajaHnsi Ha BLIOOP MHOKECTBEHHBIX OTBETOB
3axanue 9.

VYkazaTh HEBEpHbIE 3HAUCHUS CKOPOCTH Touku A (M/c).

b /

Vg=2wm/c;; h=01m 1nb=0,2M R, =0,4mMm;
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1) 4
2) 3
3)2
41

3aganue 10.

VYka3aTh HEBEpHBIC 3HAUCHUS YCKOPEHUS TOUYKHU A (M/c2 ).

4
vz

J V

R3=0,4M; R2 =O,2 M; I =O,lM; V1=00n5t=2M/C;

1) 0,5
2) 1

3)15
4)2,5

3apanme 11.
VYka3aTh HeBepHBIC 3HAYCHHS YCKOPEHHUA Tpy3a | (M/c2 ).

7
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03 =100tc‘1; =01m Ry=1m; b=0,2wMm;
1)2
2) 4
3)6
4) 8

3axanue 12.
VYka3aTh HEBEpHBIC 3HAUCHUS YTIIOBOTO YCKOPEHUS Kojeca 3 (paz[/cz).

rn=02m Ry,=0,4m; 13=0,3m; V;=0,3t m/c;
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1)1
2)1,5
3) 2
4) 2,5

3aganus Ha YCTAHOBJICHHE ITOCJICA0BATCIbHOCTH

3aganue 13.

Z
L 7 2.
2a

é,a |

P P P

YCTaHOBI/ITB IIOCJICI0OBATCIIBbHOCTD

1) m(P)

2) my(P)

3) m3(P)
10 Mepe yMEHBIIEHHS 10 MOAYJII0 MOMEHTa IPy3a BECOM P OTHOCHTEIHHO
3a4CJIK1U B CTCHC:

3d

NNNNNNY
NNNNN\Y

1)1

2) 2

3)3

3apanue 14.
4 43
2 e

Lpl‘h__,f
VYka3aTh TOUKH, CKOPOCTH KOTOPBIX
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1)V,
2)V,
3) V3
4)V%
Y6I)IBaIOT B IIOCJICO0OBATCIBHOCTH
11
2) 2
3)3
4) 4

3apanue 15.

Yl

YKa?:aTB TOYKH, CKOPOCTHU KOTOPBIX
1)V,

2) V,

3) V4

4) Vy

Y6BIBaIOT B ITIOCJICA0BATCIIBHOCTHU

11

2) 2

3) 3

4)4

3ananmue 16.

KOMIMJIEKT 3JIEKTPOHHbIX
YYEBHO-METOAUYECKUX MATEPUAJIOB



http://tpu.ru
http://portal.tpu.ru/ido-tpu

«9‘,@0‘%

&Wx
J d s &

¥ ©
© 5\\( &

&

i

— -

Matepuanbl npegHasHa4yeHbl A4ns UCNONb30BaHUA B YH4E€OHbIX Lensx
" ctyneHTtamm MHcTuTyTa guctaHuMoHHoro obpasosanusa TIY

VYka3aTh TOUKH, CKOPOCTH KOTOPBIX

1)V,
2)V,
3) Vs
4) V4

1)1
2) 2
3)3
4) 4

Y6I>IBa}OT B ITOCJICAOBATCIIbHOCTHU

33}IaHl/Iﬂ Ha YCTAHOBJICHUE COOTBETCTBHUSA

3axanue 17.

YCcTaHOBUTH COOTBETCTBUE:!

1. mX(If):...
2. my(F)=...
3. mz(lf)z...

1. xFy—yFX
2. xk—yFy
3.z —xF;
4. YR —zFy

F
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3aganmue 18.
VY cTaHOBUTH COOTBETCTBHUE MEXIY Telamu 1, 2. 3.

-
-

Kunetndeckasi 3HEPTHsI ONPEIEISICTCS
tena 1 —no popmyre...;
Tena 2 — mo popmyne ...;
tena 3 — o popmyre ...;

2
yT="V"
2
2 2
2) T =MVe 4y O
2
2
®
) T=J,—
) 1
3amaHud I KPaTKOro oTBeTa
3ananue 19.

M

|

Jlano: a.=60° AC = CB = 3 m; F =164/3H; macca 6anxku AB 18 xr,
TpeHueM npereopeys. Halitu peakmmio yria (H).
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3aganue 20.

M

“u...-r‘m

AL

Jlano: OM = 0,4«/5 M, ®= 2c_1; m,, =5 kr; a=45°. Haiftu Moxynb
TJIABHOT'O BEKTOPA CHJI HHEPIUHU CTepxKHSI OM.
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7. YYUEBHO-METOJINYECKOE OBECHEYEHUE
JTUCHATLINHBI

7.1. OcHOBHas JTUTEpaTYypa

1. Jpo6umk B.B. Teopernueckas mexanuka: yudeO. mocooue (Y. 1) /
B.B. Ipo6uuk [u ap.]. — TOMCKMI MONUTEXHUYECKUI YHUBEPCUTET.— TOMCK,
N3n-so TITY, 2010. — 116 c.

2. Jlpo6uuk B.B. Teopernueckas mexanuka: y4ed. mocobue (Y. 2) /
B.B. Ipo6uuk [u ap.]. — TOMCKUI NONUTEXHUYECKUI YHUBEPCUTET.— TOMCK,
Mzp-so TIIY, 2010. — 134 c.

3. I'ypun B.B., TuxonoB B.B. Mexanuka: yueOHUK A7 BY30B. —
Tomck: U3a-Bo TITY, 2011. — 366 c.

4. TlpuxmamHas MEXaHUKa: METOJ. YKa3. K BBINOJHEHUIO jab. padot /
coct. ®.A. Cumankun, K.B. lllenpussiii — Tomck: U3a-so TITY, 2013. — 42 c.

5. ITMamkor E.H., IlycroBeix O.C. 3uskaeB I'.P. [IpuxknagHas mexaHu-
Ka: METOJMYECKHE YKa3aHHs K BBIOJIHEHHIO KypCOBOroO IpoekTa. — ToMcCk:
N3n-Bo Tomckoro nonurexHuueckoro ynusepeurera, 2012. — 35 c.

6. I'ypun B.B., 3amstun B.M. Pacuer u KOHCTpyHpoOBaHUE y3JI0B U Jie-
Tajed MamuH (JUisi MAalIMHOCTPOMUTENBbHBIX CIEUUAIbHOCTEN): yued. Mmoco-
one. — Tomck: U3a. TITY, 2003. — 283 c.

7. T'ypun B.B., 3amsatun B.M. PacueT u KOHCTpyHpOBaHUE y3JI0B U JI€-
Tajedl MalvH ([ MallMHOCTPOMUTENBHBIX CIEUHUATBHOCTEN): CIPaBOYHOE
nocoomne. — Tomck: U3a. TITY, 2003. — 244 c.

8. bare M.H., JIxxanemunze I'.10., Kenp3zon A.C. Teopernueckas me-
XaHWKa B mpuMepax u 3aaadax. Y. I, u. Il. — M.: Hayka, 1961.

9. byrenun H.B., JIynn S.JI., Mepkun [I.P. Kypc Teopernueckoii mexa-
nuku. T. 1-2 — M..: Hayka, 1985.

10. Tapr C.M. Kpatkuii Kypc TEOPETUYECKOW MEXAHWKH. y4EOHUK st
BTVY3o0B. — M.: Bric. mxk., 1995. - 416 c.

11. SA6nouckuit A.A. u np. COOpHUK 3afaHui JJI1 KypCOBBIX paboT Mo
TEOPETUUECKON MeXaHHUKe: y4eO. mocoOue Ui TEXHHYECKUX BY30B. — M.:
Bric. k., 1985. — 368 c.

12. Apro6onesckuii .M. Teopust mexann3moB 1 MammH. — M.: MammmHo-
ctpoenue, 1979. — 640 c.

13. FOmur B.A., Ilerpokac JI.B. Teopusi mexanu3mMoB ¥ MarmmH. — M.:
Bricu. mik., 1967. — 528 c.

14. bensie H.M. Conpotusienue Matepuanos. — M.: Beicul. mik., 1976. —
608 c.

* CIIMCOK JTUTEpPATyPhI IPUBOJUTCS B aBTOPCKOM PENAKIINN
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15. Mupomo6oB N.H. [Tocobue k pemeHnro 3a1a4 mo CONpOTHUBICHUIO
MarepuanoB. — M.: MammnocTtpoenue, 1974. — 460 c.

16. Ctenun I1.A. CompoTtuBienue matepuanioB. — M.: MamuHOCTpoOe-
Hue, 1979. - 312 c.

17. Nocunesunu I'.b., Ctporanos I'.b., Macnos I'.C. Ilpuknannas mexa-
HUKa. — M.: MammHocTtpoenue, 1985. — 564 c.

18. Uocunesuu I'.b., Ctporanos I'.b., Macnos I'.C. Ilpuknannas mexa-
Huka. — M.: Beicm. mik., 1989. — 352 c.

19. Uocunesuu I'.b. Jletanu mammua. — M.: Mamunoctpoenue, 1988. —

358 c.

20. ITpuknagnas mexanuka / mox pena. B.B. JIxamas. — M.: Jlpoda,
2004. — 416 c.

21. Tllpuxmannas mexanuka / moxm pea. A.T. Ckoibempl. — MuHCK:

Bricmi. mk., 1997. — 522 c.

22. CaxunoBa P.M. CocraBiieHne KHHEMaTHYECKHX CXEM U CTPYKTYp-
HBINA aHaau3 Mexanu3mMoB. — Tomck: M3a-Bo TIIM, 1985.

23. Kopuskos O.I'., Manbues I[1.T. Kunematndyeckuiit ananmn3 3y04aThix
Mexanu3moB. — Tomck: U3a-po TIIN, 1981.

24. T'opbenko B.T. Onpenenenne 0OCHOBHBIX T€OMETPUIECKUX TapaMeT-
POB 3BOJIBBEHTHBIX 3yOuaThix Kojiec meroioM oOMmepa. — Tomck: U3n-Bo
TIIN, 1989.

25. Mypun A.B. VYcranocTHble HCHBITaHUS KOHCTPYKIIMOHHBIX MaTe-
puanos. — Tomck: U3a-Bo TIIN, 1989.

26. Mypun A.B., AceeBa T.A. 3ybOuarbie penykropbl. M3yuenue ycrt-
pOICTBA, ONPEIEIECHUE TEOMETPUYECKUX U HATPY30UHBIX XapAKTEPUCTUK LIH-
JMHIPUYECKHUX DBOJIBBEHTHBIX nepenad. — Tomck: M3a-so TIIN, 1989.

27. Mypun A.B. V3yueHue KOHCTPYKIIMH YEpPBSIYHBIX PEAYKTOPOB. —
Tomck: U3a-so TIIN, 1985.

7.2. JlonoJIHUTEIbLHAA JIUTEPATYpPa

28. AnypneB B.U. CripaBoyHMK KOHCTpYKTOpa-mMamuHoctpourens. T. 1.
— M.: Mammnoctpoenue, 1994. — 728 c.

29. AnypneB B.U. CripaBoYHMK KOHCTPYKTOpa-MamuHocTpourens. T. 2.
— M.: MammnocTtpoenue, 1994. — 560 c.

30. AnyposeB B.1. CripaBoyHUK KOHCTPYKTOpa-MammHocTpouTens. T. 3.
— M.: Mammnoctpoenue, 1994. — 558 c.

31. bopucos C.H., 3yeB @.I". OCHOBBI TEXHUYECKON MEXAHUKH U JICTAIH
MEXaHU3MOB NpuoopoB. — M.: MammuHoctpoenue, 1977. — 344 c.

32. lynaeB I1.®d. KonctpyupoBaHue y3ji0B W Jeraieil MamuH. — M.:
Breicm. mik., 1978. — 352 c.
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33. Jlynaes I1.®., JlenukoB I1.A. KoHcTpynpoBaHnue y3710B U Jerajieit
MamuH. — M.: Beicor. mk., 1985. — 416 c.

34. Kpatkuii cipaBOYHHUK KOHCTPYKTOpa HECTaHAapTHOrO 00OpyoBa-
Hus. T. 1/ B.W. bakymenko [u np.]. — M.: MammnocTtpoenue, 1997. — 544 c.

35. Kpatkuii cipaBOYHHK KOHCTPYKTOpa HECTaHAapTHOro 00Opy/oBa-
uus. T. 2 / B.W. bakymenko [u np.]. — M.: MammnocTtpoenue, 1997. — 524 c.

36. Mamnes M.M., Kpackosckuii E.A., Jlebener I1.A. Teopus mexa-
HHA3MOB M MAIlIMH U AeTany MamuH. — JI.: Mammnoctpoenue, 1980. — 512 c.

37. Ilpukmnannas mexanuka / B.M. Oceukuit, b.I'. [u ap.]. — M.: Maru-
HocTpoeHue, 1977. — 488 c.

38. Tapabacos H.Jl., Yuaes ILI. IlpoexktupoBanue neraneid U y3JOB
MalIMHOCTPOUTENBHBIX KOHCTPYKIMH. — JI.: Mammnoctpoenune, 1983. — 240 c.

39. Uepnarckuii C.A., Crecapes [.A., Kosurner b.C. [IpoektupoBanue
MexaHudeckux nepenad. — M.: Mammnoctpoenue, 1984. — 558 c.

40. Yepnunesckuit J[.B. KypcoBoe mpoekTtupoBanue aeraneil MamuH
1 MexaHu3MoB. — M.: Beicmr. mk., 1980. — 240 c.

41. lleitn6mut A.E. KypcoBoe npoekTupoBaHue Aetaneii MammH. — M.:
Bricm. mk., 1991. — 432 c.

7.3. UnuTepHeT-pecypcebl

42.CTO TIIY 2.5.01-2006. Cucrema oOpa3oBaTeIbHBIX CTaHIAPTOB.
PaboTbl BBIMyCKHBIE, KBaTHM(UKAIMOHHBIE, MPOEKTH M PabOTHI KypCOBBIC
[DnexTponHBIi pecypc]: cTpykTypa u npaBmwia opopmieaus / TITY — Tomck,
2006. — Pexxum noctyma: http://portal.tpu.ru/departments/head/methodic/standart,
CBOOOTHEIM.
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YyebHoe n3gaHve

TEOPETUYECKAS W NPUKNALHASA MEXAHUKA
(MEXAHUKA)
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