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1. IlepeyeHb KOMIETEHIMI C YKa3aHUEM 3TANOB UX (pOPMHUPOBaHUSA B IpoLecce
ocsoenus: OIIOII

B pPE3YIbTATC U3YUCHUA AWCHUIIIIMHBI «I[GTEUII/I MalllrH 1 OCHOBBI KOHCTPYHUPO-

BaHUs» oOydaronuecs, B coorBeTcTBuu ¢ ®I'OC BO cnemuansroctu 23.05.01 Hazewm-

HBIC TPAHCIIOPTHO-TCXHOJIOTUYCCKUC CPCACTBA, YTBCPIKACHHOI'O ITPUKA30M MI/IHI/ICTep—

ctBa oOpazoBanust U Hayku P®D ot 11.08.2016 r. Ne 1022, ¢opmupyror cienyroriue
npodecCuoHaNTbHbIE KOMIIETEHITNH, YKa3aHHbIE B Ta0ymiie 1.

Tabmura 1

@opmMupoBaHUEe KOMIIETEHIIHII B Mpolecce N3y4YeHHUs TUCUUIINHBI
«/leTaqnu MAIIMH U OCHOBBI KOHCTPYHPOBAHUS»

Komnerennus CTpyKTypHBIE 3JIEMEHTBI Ortambl ¢hop- | Bunsl 3ans1- | OuieHOYHBIC
Kon | Haumenosa- KOMIETEHIMH (B pe3yJabTaTe | MUPOBAHHUSA TAW 15 cpeacTBa s
HUE OCBOCHUS AUCIHILTUHBI 00y- [KOMIETeHIMH| (OPMHUPOBA- | OLIEHKHU YPOB-
YaIOLUK JTOJKEH 3HATD, B IIpOIlecce | HUS KoMmIme- | Ha chopMHpO-
YMETh, BIAJICTh) OCBOCHHUS TEHILIUH BaHHOCTHU
OIIOII (ce- KOMIIETCHITNH
MeCTp)
1 2 3 4 5 6
OIIK- | CrtocoOHOCTRIO | 3HAET: IICJIH, IPUHITUTIBI, ME- 5 JIeKIHH, J1a- | JJaboparop-
6 CaMOCTOATENb- | TOAbI MHKEHEPHBIX PACUETOB OoparopHble | Has pabora,
HO WJIA B CO- JieTajied U MEXaHU3MOB; METO- 3aHATHSA, TUIIOBOM
CTaBe TPYIIbI | JUKY UCCIETOBAHUSI U 00OCHO- MPaKTUYECKHE | pacyeT, Tec-
OCYUIIECTBJISITh | BaHUS MApaMETPOB TUIIOBBIX 3aHATUS TOBBIE 3a]a-
Hay4HYIO Jied- | JIeTajJed TPAHCIOPTHO - TeX- HUs, KypCo-
TEJIbHOCTb, HOJIOTUYECKUX CPEJICTB; BOM IIPOEKT

peanu3ys cre-
[MaJbHBIE
CpeICTBa U Me-
TOJIBI TIOTTyYe-
HHSI HOBOT'O
3HAHUA

yMeeT: UCIIOJIb30BaTh CYIIECT-
BYIOIINE METOJUKYU H3y4eHUS U]
00OCHOBaHHUS TAPAaMETPOB TH-
MOBBIX JIETaJe MaIINH, MOJIb-
30BaThCs YePTEHKAMU HAZEM-
HBIX TPAHCIIOPTHO - TEXHOJO-
THYECKUX CPEJCTB JJIsl TIOHHU-
MaHHsl YCTPOMCTBA, OCYIIECTB-
JIieHUs COOPOYHO-Pa300POUHBIX
omnepanuid U OCyIIEeCTBICHUS

HAaY4YHOU JEATEIbHOCTH;

BJIaJleeT: OCHOBHBIMH METO-
JaMHU UCCIICA0BaAHHUSA TUITOBBIX
neTajied MallluH U MEXaHU3-

MOB TPaHCIIOPTHO -
JIOTUYECKHUX CPEJICTB;

TEXHO-




[1K-2 | CiocoOGHOCTBIO | 3HAET: KOHCTPYKIIMU THITOBBIX JeKIuH, 1a- | JabopaTop-
MIPOBOJANTH JieTaieil MalllvH, TIPUBOJIOB O6opatopHble | Hasg pabora,
TEOPETUYECKHE | MAIIMH; METOIBI K METOIUKHI 3aHSTHSI, TUTIOBOU
Y DKCIIEPUMEH- | IPOEKTHOTO M MMPOBEPOUYHOTO MPAKTUYECKHE | pacueT, Tec-
TaJbHbIEC HAYY- | pacueTa M UCCIe0BaHUs TH- 3aHATUA TOBBIE 3a]1a-
HBIE UCCIEN0- | MOBBIX JAeTajei MalIuH IS UX HUSl, Kypco-
BaHUS IO 10~ | UCIIOJIb30BAaHUS B COCTaBe BOIl MPOEKT
UCKY U TIpO- TEXHOJIOTHYECKOro 00opy10-

BEpKE HOBBIX BaHUS U CO3/IaHUS KOMIUIEKCOB
uzei cosep- yMeeT: MIPOBOJNUTH IKCIIEPH-
IICHCTBOBAHUS | MEHTAJIbHBIC UCCIICIOBAHUS
HA3EMHBIX TUTIOBBIX JE€TaJei MaIluH,
TPaHCIIOPTHO — | PaCUYETHO-TEOPETUICCKOE
TEXHOJIOTHYE- | 00OCHOBAHME HUX MAPaAMETPOB,
CKHX CPEJCTB, | BBIMOJHITH YEPTEKHU OTIEIIb-
UX TEXHOJIOTU- | HBIX THIOBBIX JieTasiel 1 c0o-
4eCKOro 000- | poYHBIC YEPTEIKH HA UX OCHO-
PYIOBaHUS U BE;
CO3JaHud KOM- | BJjaJeeT: OCHOBHBIMU METO1a-
IJICKCOB Ha X | MU pacyeTa u MPOEKTUPOBAHUS
Oase TUIOBBIX JIeTaje MalliH U
MEXaHU3MOB; OCHOBHBIMU Me-
TOJaMHU HKCIIEPUMEHTAIbHBIX
WCCIIEIOBAHUM JIeTaliel TpaHe-
MOPTHO — TEXHOJIIOTUIECKUX
CPEICTB;

[1K-3 | cnocoOHOCTBIO | 3HAET: TEOPHUIO pabOTHI, OCHO- JeKIuH, 1a- | JabopaTop-
MIPOBOAUTD BbI pacueTa u OCHOBHBIE KpHU- O6oparopHble | Has paborta,
TEXHUYECKOE U | TepUH pabOTOCIIOCOOHOCTH 3aHATHUA, THUTIOBOU
OpraHu3anu- TUIOBBIX JIeTajeil TpaHCIOPT- MIPAKTUYECKHE | pacueT, Tec-
OHHOE o0ecre- | HO — TEXHOJOTHYECKIX 3aHATUA TOBBIE 3a]1a-
YeHHE UCClIe- | CPENCTB; THUIOBbIE IETAIH Ma- HUSl, Kypco-
JIOBaHMI, aHA- | IIUH U MEXaHU3MOB, 00JIaCTh BOU MPOEKT

JIA3 pe3yibTa-
TOB U pa3pa-
00TKy mpe-
JIOKSHUH 1O
WX pean3aiun

MIPUMEHEHHUS, CITIOCOOBI COSTH-
HEHMS JeTajel B KOHCTPYKLIH-
X ¥ MallliHaX, TPeOOBAHHUSI
ECK/]] x obopmIIeHHIO KOHCT-
PYKTOPCKOUM TOKYMEHTAIINH;

yMeeT: 1o10upaTh 10 3a/1aH-
HBIM XapaKTCPUCTHKAM THUIIO-
BBIC ICTAJIM HA3CMHBIX TpaHC-
MOPTHO- TEXHOJOTUYCCKUX
CpCACTB, paCCUUTBIBATH UX 1O
KpUTEpHUSIM paboTOCIIOCOOHO-
cTH; 0OPMIIATH KOHCTPYKTOP-
CKYIO JOKYMEHTAIIHIO B COOT-
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BETCTBHHU C TpGGOBaHI/IﬂMI/I
ECKJI; mpoBoauTh aHanus pe-
3YyJIbTAaTOB I/ICCHC,Z[OBaHI/If/’I ac-
TaJIel MalIuH U MEXaHU3MOB
BJIaJieeT: OCHOBHBIMH METO/1a-
MU aHaJIu3a pe3yJbTaTOB HC-
CIICIOBAaHUI THIIOBEIX JCTaJIEU
TPAHCIIOPTHO — TEXHOJIOTHYe-
CKHUX CPEJICTB
I1K-9 | cnocoOHOCTBIO | 3HAET: COBpeMEHHbIE TpeOoBa- JeKIuH, 1a- | JabopaTop-
CpaBHUBATH 110 | HUA K JETaIIM U y31aM, KpH- O6opatopHble | Hasg pabora,
KPUTEPHUIM Tepuu paboTOCTIOCOOHOCTH, 3aHATHUA, THUTIOBOM
OLIEHKH MPOEK- | OCHOBBI PACU€TOB U NMPOCKTH- MPAKTUYECKHE | pacueT, Tec-
TUPYEMBIE y3- | POBAHMS TUIIOBBIX JeTajel 3aHATUA TOBBIE 3a]1a-
JIbl ¥ arperarbl | MalllMH U MEXaHU3MOB; BBIOOD HUSl, Kypco-
C YUETOM Tpe- | JAOMYCKAEMbIX HANPSKCHUH, BOU MPOEKT
OoBaHMI1 Ha- BHUJBI OTKa30B U IPUYHUHEI pa3-
JEKHOCTH, pPYLIEHHUs eTajed MallvH;
TEXHOJIOTUYHO- | yMeeT: pa3pabaThiBaTh pac-
cTHu, Oe30mac- | YeTHBIE CXEMBI AeTajel Ipu
HOCTH, OXPaHbl | pacyeTe Ha IMPOYHOCTH; pac-
OKpYKaloIlleH | CYMTHIBATH THIIOBBIC JACTAIN
Cpezbl M KOH- | MallMH U MEXaHU3MOB TIpH 3a-
KYpEHTOCIIO- JAHHBIX HAarpy3Kax; BIOUpATh
COOHOCTH COOTBETCTBYIOIINE MaTePUAIIBI
JUISL IETAJIEd TPAHCIIOPTHO —
TEXHOJIOTUYECKUX CPEJICTB.
BJIaJieeT: METOJJaMU CPaBHU-
TEJILHOM OIIEHKHU JieTalied U
y3J10B; HaBbIKaMU pabOTHI C
I'OCT u gpyroit HOpMaTUBHO —
TEXHUYECKOU JOKYMEHTAUEH.
IIpumeuanmue:
Komnerenmuss OIIK-6 — Taxxke ¢dopMupyercss B X0Jl€¢ OCBOCHHUS TUCIUILIMH:

«OCHOBBI Hay4YHBIX HcCe10BaHuY, « Teopus aBToMoOUIIEN U TPAaKTOpOBY», «IIpoekTu-
poBaHME aBTOMOOMJIE U TpakTOpoB», «lcmblTaHus aBTOMOOWJIEN U TPaKTOPOBY,
«IIpoexTpoBaHUE TEXHUKU CHELMAIBHOTO Ha3HA4Y€HUs Ha 0a3e aBTOMOOWJIEHN U Tpak-
TOpoB», «TexHnueckue ycTpoicTBa obecredeHusi 6e30MacHOCTH MPOU3BOJCTB U MECT
MPOBEJICHUSI TEXHUUYECKOTO CEepBUCA TPAKTOPOB U aBTOMOOMIEe», «IIpoexTupoBanue
NOPENNpUATHI TEXHUYECKOTO CepBHCa aBTOMOOWIEH M TpakTopoBy, «IIpoexTupoBanue
aBTOTPAHCIIOPTHBIX MPEANPUATHID, & TAK K€ B X0J1€ MPOXOKACHUS TPOU3BOICTBEHHON
IPAKTUKHU: Hay4YHO-UCCIIEN0BATENbCKONW padOThl, MPAKTUKK IO MOJIY4YEHHIO Ipodeccuo-
HaJIbHBIX YMEHMM M OIbITa B MPO(PECCHOHAIBHON NEATEIbHOCTH, KOHCTPYKTOPCKOM
MPAKTUKU U MPU 3aIIUTE BBITYCKHON KBaNIU(PHUKAIIMOHHOMN pabOThI, BKIIIOYAs MOATOTOB-

KY K OpOLeAype 3aIUTHI U IPOLEAYPY 3aILUTHI.
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Komnerenmust [1K-2 — taxoke popMupyercss B X0/1€ OCBOECHUS TUCHUIUIMH: «Ma-
TeMatukay, «Pusukay, «Xumusa», «Teopernueckas mexaHukay, «HadeprarenpHas
reOMEeTpUs U MHKEHEepHas rpapukay, « Teopus MeXaHu3MOB U MalluH», «ConpoTusie-
HUE MaTepuanosy, «I ' mapasnuka», « TepmoanuamMuka u temonepeaada», «Marepuaino-
BeJleHNE», «TeXHOJIOTHsI KOHCTPYKIHMOHHBIX MATE€pUajoBy, «IDJIEKTPOTEXHUKA, SJIEK-
TPOHHUKA U ANNEKTPONPUBO», «MeTposiorus, ctanaapTuzanus u cepruuranus», « Teo-
pusi aBTOMOOWIIEN U TpakTOpoB», «IIpoekTupoBanue aBTomoOusei u TpakTopoy, «Mc-
NBITaHUSI aBTOMOOWJIEH U TpakTopoB», «[IpoekTupoBaHne TEXHUKU CIIELUATBHOIO Ha-
3HaueHus Ha 0a3e aBTOMOOMIIEH U TPAaKTOpOBY», «KOHCTpYKTHBHAS 0€30MacHOCTh aBTO-
MOOUJIEH U TPAKTOPOBY», «YTPaBIECHUE TEXHUYECKUMHU CUCTEMaMH MPOU3BO/ICTBA aBTO-
MoOMIe U TpakTopoB», «[ MIpPONHEBMONPUBOJ aBTOMOOMIEH U TpakTOpoB», «Cuilo-
BO€ 000pyJOBaHHE aBTOMOOWIEH U TPAKTOPOBY», (PaKyJIbTaTUBHBIX AUCHUILIMH «KoMm-
NBIOTEPHOE MOJIETUPOBAHUE aBTOMOOMIIEH U TpakTopoBy», «[Ipoxoaumocts aBTOMOOU-
JIeW, TPAKTOPOB M CIIEUTEXHHUKW», & TaK K€ B XOJE€ BBIIOJHEHHs NPOU3BOIACTBEHHOU
IPAKTUKU: HAYYHO - UCCIIEN0BATENIbCKON paOdOThl, MPOXOXKIAECHUS MPAKTUKH IO MOJyYe-
HUIO IpO(ECCUOHATIBHBIX YMEHUN U OMbITa B MPOPECCUOHANIBHON AESATEIbHOCTH, KOH-
CTPYKTOPCKOM NPAaKTHUKH M TPU 3alIUTE BBITYCKHOW KBaIM(PHUKAIIMOHHON paboTHI,
BKJIKOYas MMOArOTOBKY K IPOLEYPE 3aLUTHI U IPOLEAYPY 3aLUTHI.

Komnerennust 11K-3 — takxke dopmupyeTcs B X0/1€ OCBOCHUS AUCHUIUIUH: «Op-
raHu3alys WM IUIAHUPOBAHHUE IPOU3BOJACTBA», «Marematuka», «Pusnka», «XUMHI»,
«Teopernueckas MexaHukay, «HauepraTenbHas reoMeTpus U MHKEHEpHas rpapukay,
«ConpoTuBiieHne MaTepualioB», «Teopus MEXaHW3MOB M MalMH», «['HapaBaukay,
«Tepmonnuamuka u Teronepenada», «MarepuanoBeneHue», « TeXHONIOrus KOHCTPYK-
UOHHBIX MATEPUAJIOB)», «DIEKTPOTEXHMKA, IEKTPOHHUKA U JIEKTpOnpuBoay», «Hanex-
HOCTh MEXaHHYECKUX cucrtem», «Teopust aBTomoOuseit u tpaktoposy», «IIpoekrupona-
HUE aBTOMOOWJIEH U TPaKkTOpoB», «VcmbpiTaHns aBTOMOOUJIEH M TPaKTOPOBY, «YIIpaB-
JIeHHE TEXHUYECKUMHU CHCTEMaMU MPOU3BOJICTBA aBTOMOOUIIEH U TpakTopoB», «[ uupo-
THEBMOIIPUBOJI aBTOMOOMJIEN U TPAaKTOPOB», «CHII0BOE 000pYI0BaHUE aBTOMOOMIIEN U
TPaKTOPOBY», a TAK XKE B XOJE BBIIOJHEHUS IPOU3BOICTBEHHON ITPAKTUKU: HAYYHO - UC-
CJIEIOBATENLCKON PaOOThI, MPOXOXKICHUS MPAKTUKU MO MOIYYEHHIO MpodhecCHoHamb-
HBIX YMEHHUI U OmbITa B TPO(HECCUOHATLHON EATEIbHOCTH, KOHCTPYKTOPCKOM MpaKTHU-
KU, TPEITUIUIOMHON MPAKTUKU, U TIPH 3aIIUTE BBIMTYCKHOW KBaJIM(UKAIIMOHHON pado-
ThI, BKJIIOYas TOATOTOBKY K IIPOLIEyPE 3aILUMUTHI U IPOLEAYPY 3aLIUTHI.

Komnerenuus 11K-9 — taxke ¢popmupyercss B Xoae oCBOeHUs qucuumuinH: «Ha-
JIEKHOCTh MEXaHHYECKHX cuctem», «VcmplTaHus aBTOMOOWIIEH U TPaKTOPOBY,
«YnpaBlieHHE TEXHHYECKUMHU CHCTEMaMH MPOU3BOJCTBA aBTOMOOWJIEH M TPaKTOPOBY,
«TexHonorus MamMHOCTPOEHUsD», «KOHTPOJb TEXHUYECKOIO COCTOSHHUS W IPEAIPO-
Ja)kKHas NOJrOTOBKAa aBTOMOOMJIEH M TPAKTOPOB», & TaK K€ B XOJAE MPOXOXKIAECHUS KOH-
CTPYKTOPCKOM NPAaKTHUKH, NPEIIAILUIOMHON NPAKTUKMA W NPU 3aIIUTE BBIITYCKHOM KBa-
TupUKaIMOHHONW pabOThI, BKIIIOYAs MOJATOTOBKY K MPOLEAYpE 3alIUTHl U MPOLEAYPY
3aIUTHI.



2. Onucanue nokasaresjed 1 KpUTepueB OLEHUBAHUS KOMITeTEeHIIUI
HA Pa3JIMYHbIX dTanax UuX GopMUPOBaHUSA, ONIUCAHUE LKA OLlCHUBAHUSA

Tabmura 2
Hepequb OLCHOYHBIX MaTEepHUAJIOB
HaumenoBanue Kpatkas xapakTepucTHKa OLIEHOYHOTO MaTepuala [IpencraBnenue
/I | OLIEHOYHOTO MaTe- OLIEHOYHOT'O Cpel-
puana ctBa B OM
1 nabopaTopHas CPEeACTBO, HAIIPABJIEHHOE HA U3y4YEHUE MPAKTUYECKOT 0| JJaOOpaTOpHbIE pa-
pabota XO0Jla T€X WJIM UHBIX MPOIIECCOB, UCCIICAOBAHHE sABNIE- | OOTHI
HUS B paMKaX 3aJaHHOM TEeMbI C IPUMEHEHUEM METO-
JI0B, OCBOEHHBIX Ha JIEKIMSIX, COIIOCTABJICHUE IOy~
YEHHBIX PE3yJIbTaTOB C TEOPETUYECKUMH KOHIIETILIUS-
MH, OCYILIECTBIEHUE UHTEPIPETALIMH ITOITYYEHHBIX pe-
3yJIbTaTOB, OLICHUBAHNE IPUMEHUMOCTHU MOITY4YEHHBIX
pE3YJIbTaTOB HA NIPAKTUKE
2 | TUIIOBOM pacyeT | CPeiCTBO, HAMPABJIEHHOE Ha yriyOJieHHe Hay4HO- TUIIOBBIE PacUeThl
TEOPETUYECKHUX 3HAHHUI U BBIPAOOTKY Mpodeccro-
HAJIBHBIX HABBIKOB pabOThI, OBJIQJICHUE ONPEIEIICH-
HBIMH METOJIaMHU CaAMOCTOSITETIbHON paboTHI.
3. | TecTMpOBaHUE METOJ, KOTOPbII M03BOJISIET BHIIBUTH YPOBEHb 3HAHUI,| OaHK TECTOBBIX 3a-
YMEHUH 1 HaBBIKOB, CIOCOOHOCTEH U APYrUX KA4ecTB | JaHUN
JIMYHOCTH, a TAKXKE UX COOTBETCTBUE ONPEAEICHHBIM
HOpMaM ITyTeM aHajH3a CliocOO0B BBITOTHEHUS 00Y-
YAOLMMHUCS Psijia CIEHUAIBbHBIX 3a1aHui
4. | KypcoBO€ MPOEK- | METOJ, KOTOPHII MO3BOJISAET CUCTEMATU3UPOBATD U 3a- | KYPCOBOM MPOEKT
TUPOBaHHE KPEMUTh TEOPETUUECKUE U TPAKTUUECKHE 3HAHUS, (pacueTHo - mosic-
CIOCOOCTBYET Pa3BUTHIO HABBIKOB U YMEHHM MyTeM | HUTEJIbHAs 3alHcKa
peleHNst KOHCTPYKTOPCKUX 3a/1a4, IPOBEACHUS UH- | U Tpaduueckas
KEHEPHBIX PacyeToB, OPOpMIICHHS IrpaUueCcKOil yac- | 4acTb)
TH IPOEKTA U MOATOTOBKE K BBIIIOJIHEHUIO BBIITYCKHOMN
KBAJTM(UKAITMOHHON pabOTHI
Tabnuna 3
IIporpamma oueHUBAHUSA KOHTPOJIUPYEMOH IMCHUIIIMHBI
Nel' Kontpomupyemsie pasnenst (tembr | Kox korTpomupye- | HanMeHoBaHMe OIEHOYHOTO Cpei-
1/ JUCLUIINHBI) MOW KOMITETEHLIUN CTBa
1 (i ee yacTn)
1 2 3 4
1 Hanpsoxerus. OIIK-6, ITK-9 TectupoBanue, KypcoBOM IPOEKT
JlonmyckaeMble HanpsiKeHUs
JlaGoparopnas pabora, TUTIOBOI
2 Kutiematirieckue napameTpbl [1K-9 pacyeT, TECTUPOBAHKE, KypCOBOMU
NPUBOJA MPOEKT
JlaGopaTopnas paboTa, TUTIOBOI
3 | 3yOuartsie nepenaun I1K-9 pacuer, TECTUPOBAHUE, KYpCOBOU
IIPOEKT
4 | Konuueckue 3y0uaThle nepenadn [IK-9 Tumnosoi pacder, TECTUpPOBaHUE




1 2 3 4
JlaGopaTopnas paboTa, TUTIOBO#
5 | Yepssunble nepesady. 1IK-9 pacuer, TECTUPOBAHUE, KYPCOBOU
MPOEKT
TUIIOBOM pacyer, TECTUPOBAHHUE,
6 | PemenHbIe IepenayH. IK-9 KYPCOBO# TIPOEKT
TUIIOBOM pacyeT, TECTUPOBAHUE
7 [enneie nepegaumn. T1IK-9 p > p i
KYPCOBOM IPOEKT
TUIIOBOM pacyeTr, TECTUPOBAHUE
8 | Bambiuocu. IK-3, [TK-9 pacHet, p ’
KYPCOBOI MPOEKT
JlaGopaTopnas paboTa, TUTIOBOI
9 | TIOAUIMOHUKH CKOJIBKCHHS. 1IK-2, ITK-9 pacyer, TECTUPOBaHHUE
JlaGoparopHas paboTra, THIIOBOK
10 | TlommUmHUKK KauyeHUs ITK-9 pacueT, TECTUPOBAHKE, KypCOBOM
MPOEKT
JlaGoparopHas paboTa, THIIOBOK
MydThI. .
11 [1K-3, TTIK-9 pacuer, TECTUPOBAaHHE, KYPCOBOM
MPOEKT
12 | TIpyxuHblI. [1K-2, ITIK-9 TectupoBanue
13 CoenuHeHuss JeTanedl  MallluH. TK-2. TIK-9 JlaGoparopHas paboTa, THIIOBOK
Pe3n0oBbIe coeMHEHNS. ’ pacyer, TECTUPOBaHUE
14 | Csapuble coequHEeHUS [1K-2, ITIK-9 THUIIOBOM pacyer, TECTUPOBAHUE
15 [[ImoHoYHBIE, NUTHIIEBBIE, IITH]- TIK-2. TIK-9 JlabopaTtopnas pabora, TUIIOBOMH
TOBBIE, KJIIEMMOBbBIE COETUHEHHUSI. ’ pacyer, TECTUpPOBaHUE
16 | CoenuHeHUs C HATATOM. [1K-2, TIK-9 THUIIOBOM pacyer, TECTUPOBAHUE
17 | 3axnenodHble COEAUHEHHUS. I1K-2, IIK-9 TECTUPOBAHUE
18 | KoHCTpyKTOpCKasi TOKYMEHTALIHS. OIIK-6 KypCOBOM MPOEKT




Tabmuma 4
Onucanue noxka3aresieii 1 KpUTepHeB OIeHUBAHUS KOMIETEHIH 10 AUCIUIINHE
«JleTau MaIIMH B OCHOBBI KOHCTPYMPOBAHUS» HA PA3JIMYHBIX dTanax ux (popmu-

POBaHHUsA, OIIMCAHUEC HIKAJ OICHUBAHHUA

Kox xomne- | [Tnanupyembie ITokazarenu U KpUTEpUU OLICHUBAHMSI PE3YJIbTATOB O0yUYEHUS
TEHIUH, OTa- | PE3yIbTaThl | HIDKE MOPOTOBO- | ITOPOTOBBIM | MPOJIBHUHYTHIN BBICOKUI
ITbI OCBOCHUS oOyueHus T0 YPOBHS YpOBEHB YpOBEHb (X0- | YpOBEHb (OT-
KOMIIETEH- (HEeyIOBJIETBO- (ymoBneTBo- poI11I0) JIUYHO)
1017071 PHUTEIIHHO) PUTENBHO)

1 2 3 4 5 6
OIIK-6, 3HaeT: 1eny, | oOydaromuiics He | o0yJaromuii- | oOydaronuiics | oOyuaronmiics
5 cemecTp MPUHLIUIIBI, Me- | 3HAET 3HAYUTENb- | CSl IEMOHCT- | IEMOHCTPUPY- | IEMOHCTPUPY-

TOJIbI HHKE- HOW YaCTH Mpo- | pUpYeT 3Ha- €T 3HaHHE [Ie- | €T 3HAHUE IIe-
HEPHBIX pacue- | TpPaMMHOTO MaTe- | HUs TOJbKO nell, IpuHIK- | JeH, IPUHIH-
TOB JIeTANICH U | pHaja, MIoXo OCHOBHOTO OB, METO/IOB | TIOB, METOJ/IOB
MEXaHHU3MOB; | OPUEHTHpPYETCS | MaTepuaina, MHXEHEPHBIX | MHKEHEPHBIX
METOJUKY HC- | METOJaX WHXKe- | HO He 3HAeT pacydeToB Jie- | pacyeToB JeTa-
CJICJIOBAHUS U | HEPHBIX pAcUETOB | JeTaJIC, J10- TaJlel U Mexa- | el U Mexa-
000CHOBaHUS | JeTajeil U Mexa- | IMyCKaeT He- HU3MOB; METO- | HU3MOB; METO-
napaMeTpoB HU3MOB; METOJIU- | TOYHOCTHU B JMKW UCCIIEO- | UKW UCCIIE0-
THUIOBBIX JIeTa- | K€ UCCIIe0BaHUs | (OPMYIMPOB- | BaHUSA U 000C- | BaHUS U 000C-
Jeit TpaHc- 1 00OCHOBaHUSl | Kax, Hapylla- | HOBaHMS Mapa- | HOBaHUS Mapa-
MOPTHO - TE€X- | MapaMeTPOB TH- | €T JIOTUYe- METpPOB TUIIO- | METPOB TUIIO-
HOJIOTUYECKUX | ITOBBIX JETaJIed CKYIO TIocJie- BBIX JIeTaJlell | BBIX JAcTalield
CPEIICTB; TPAHCIIOPTHO - JOBaTEIb- TPAHCIIOPTHO - | TPAHCIIOPTHO -
TE€XHOJOTHYECKHX | HOCTh B U3- TEXHOJIOTHYEe- | TeXHOJOrH4e-
CPEIICTB;, HE 3HACT| JIOKCHHUH CKUX CPEJCTB, | CKUX CPEICTB,
MPAKTUKY MIPUMe- | IPOrPaMMHO- | HE JIOMYCKAaeT | MPAaKTUKU
HEHUS MaTepuaa,| To MaTepuana | CylIeCTBEHHBIX| TPUMECHECHUS
JOTTYCKaeT CyIIle- HETOYHOCTEW | MaTepuaia, uc-
CTBEHHBIE OIINO- YEePIILIBAIOIIE U
KU nocinenoBa-
TETHHO, YETKO
U JIOTUYHO W3-
JaraeT v Xo-
PpOILIO OpHUEH-
TUPYETCS B Ma-
Tepuaie, He
3aTpyIHSETCS C
OTBETOM IIpH
BUJIOU3MEHE-
HUM 3aJaHuN
yMeeT: uc- HE YMEET HCIOJb- | B IIEJIOM YC- B I[EJIOM yC- chopmupo-
M0JIb30BATh 30BaTh CyHIECT- | MEIIHOE, HO HE | MEIIHOE, HO BaHHOE yMe-
CYIIECTBYIO- BYIOIINE METO/IU- | CUCTEMHOE COJIepiKaIlfe | HUE UCIIOJb-
1€ METOJIMKH | KU U3YUYEHUS U YMEHHE UC- OTJENbHbIE 30BaTh CyIIe-
U3YYCHUS U 000CHOBaHHUS Ma- | MOJIB30BATh poOeITHI, CTBYIOIIIHE
000OCHOBaHHS | paMETPOB TUIO- | CYIIECTBYIO- | YMEHHUE HC- METOIUKH
napaMeTpoB BBIX JIeTaliel Ma- | M€ METOIUKH | TIOJTb30BaTh U3YYCHUS U
TUTIOBBIX JIe- IIMH, [T0JIb30BaTh-| U3YUYEHUS U CYLIECTBYIO- | OOOCHOBaHUS
TaJei MallvH, | Cs YepTeKaMu Ha-| OOOCHOBaHUsS | IIHE METOJU- | MapaMeTpoB
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MOJIB30BAaThCA | 3€MHBIX TPaHC- napamMeTpoB KM U3YYEHHUS U | TUIIOBBIX Je-
yepTexKamMmu MOPTHO - TEXHO- | THUIOBBIX JIeTa- | 0OOCHOBAHUS | Tallel MalllvH,
Ha3€MHBIX JIOTUYECKHUX JIed MalluH, rapamMeTpoB MIOJIb30BATHCS
TPAHCHOPTHO - | CPEACTB VISl MO- | MOJIb30BAThCS | THIOBBIX Ae- | YepTeKaMU
TEXHOJIOTMYE- | HUMaHUs yCTPOM- | YepTeKaMHU Tajed MalluH, | HA3eMHBIX
CKHX CPEACTB | CTBa, OCYILECTB- | HA3E€MHBIX MOJIb30BATHCS | TPAHCIIOPTHO
JUIS IOHUMa- | JIEHUsSI COOPOYHO - | TPAHCIIOPTHO - | YePTEeKAMHU - TEXHOJIOTH-
HUS YyCTPOUCT- | pa300pOUHBIX TEXHOJIOTHYE- | HA3eMHbBIX YECKUX
Ba, OCYILECTB- | ONEpallil U OCY- | CKUX CPEACTB | TPAHCHOPTHO - | CPEACTB IS
neHust cOo- LIECTBJICHUS Ha- | IJIs IOHUMA- | TEXHOJIOTWYE- | IOHUMAaHMs
poYHO- YYHOU JeATeNb- | HUSA YCTPOMCT- | CKUX CPEACTB | YCTPOUCTBA,
pa300pOUHBIX | HOCTH; IOMYCKAET | Ba, OCYIIECTB- | /Ul IOHUMAa- | OCYIIEeCTBIIE-
onepanuit u CYILIECTBEHHbBIE JeHus: cOopoU- | HUsI YCTPOUCT- | HUsL cOOpOU-
OCYIIECTBJIe- | OIIMOKH, HEYBe- | HO- pa300poy- | Ba, OCYIIECTB- | HO- pa30o-
HUS HAY9YHOW | PEHHO, ¢ 0OJb- HBIX OIepalyii | JeHus c0o- POYHBIX OIle-
JEATEIbHOCTH; | IIMMH 3aTPYAHE- | U HAYYHOU pouHoO- pa3bo- | panuii u Ha-
HUSIMH BBITIOJHSET| I€ATEIbHOCTH;,| POYHBIX ONle- | YUHOU Jesi-
CaMOCTOSITENIbHYIO| UCIOJIb3Ys CO- | palluil ¥ Ies- | TEJIbHOCTH,
paboty, 60Jb- BpEMEHHbIE TEIBHOCTH, UCIIONB3Ys
IIMHCTBO 3a]1a- METO/bI ¥ IIO- | UCHOJIB3Ys COBPEMEHHBIE
HUHN, IPETYCMOT- | KazaTelu COBPEMEHHBIE | METOABI U TO-
PEHHBIX MPO- OILICHKH MPOEK-| METOJBI U MO- | Ka3aTeNH
rpaMMOM TUCLHUII- | TAPOBAHMS Me-| Ka3aTean OIICHKH TPO-
JIMHBI, HE BBINOJ- | XaHU3MOB U OLICHKH ITPO- | EKTUPOBAHMS
HEHO MalluH EeKTUPOBAaHUS | MEXaHU3MOB
MEXaHU3MOB U | U MalllH
MallluH
BJIajieeT: oc- | OOyvaloluiics He | B IIeJIOM Yc- B LIEJIOM YC- YCHEIIHOE U
HOBHBIMU Me- | BJIQJICET HaBbIKa- | MEIIHOE, HO MEIIHOE, HO CUCTEMHOE
TOAAMH HC- MU OCHOBHBIX M€- | HE CHCTEMHOE | COJEpXKalllee | BJIAJICHUE Ha-
CJIeI0BaHUs TOJOB MCCIIEJIOBA- | BJIaJICHUE OC- | OT/EJIbHbIC BBIKAMH OC-
THIIOBBIX JIE- HUS TUMOBBIX JIe- | HOBHBIMU Me- | IPOOEIbI UM | HOBHBIX Me-
TaJlel MAallMH | TajJed MalldH U | TOJAMH HC- COIIPOBOXK- TOJIOB UCCJIE-
Y MEXaHU3MOB | MEXaHU3MOB CJIEI0BAHMS Jaroleecs oT- | TI0BaHUS TH-
TPAHCHOPTHO - | TPAHCIIOPTHO - TUIOBBIX JIe- | JAEJIbHBIMU MOBBIX JI€Ta-
TEXHOJIOTHYEe- | TEXHOJIOTMYECKUX | TaJIed MallliH | OIIMOKaMu Jed MallVH U
CKHX CPEJCTB; | CPEICTB, IOMYC- | M MEXAHU3- BJIQJICHUE HA- | MEXaHU3MOB
KAeT CYIIECTBEH- | MOB TPaHC- BBIKAMH OC- TPAHCIIOPTHO
HBIC OIIUOKH, C MOPTHO - HOBHBIX METO- | - TEXHOJIO-
00JBIINMH 3a- TEXHOJIOTMYE- | JIOB HCCIEN0- | THYECKUX
TPYJIHEHUSIMU CKHX CPEACTB | BaHUS TUIO- | CPEJCTB;
BBIIIOJIHSIET CAMO- BBIX JIeTaJICH
CTOSITEJIBHYIO pa- MaIlUH U Me-
60Ty, OOIBIITNH- XaHU3MOB
CTBO 3aJaHU TPAHCIIOPTHO -
IIPETYyCMOTPEH- TEXHOJIOTHYe-
HBIX [IPOTPaMMOM CKHUX CPEJICTB;
JUCLUTIIINHBI HE
BBITIOJIHEHO
ITK-2, 3HAeT: KOHCT- | O0yJYaromuiics oOydJaronuii- | 0OyJaroImuiics | 00 yJaroIuiics
5 cemecTp PYKUUH TUTIO- | HE 3HAET 3HAUU- | CS IEMOHCT- | IGMOHCTPUPY- | IEMOHCTPHUPY-
BBIX JIETaJiCl | TE€JIbHOM 4acTH pUpyer 3Ha- €T 3HaHHE €T 3HaHHE KOH-
MalIH, IPUBO- | IPOTPAMMHOTI0 HUS TOJBKO KOHCTPYKIUU | CTPYKUHUHU TH-
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JIOB MAIllvH; MaTepuaia, Iio- | OCHOBHOTO TUTIOBBIX Jie- | TIOBBIX JeTanen
METOJbI U ME- | XO OPUEHTHUPYET- | MaTepHaa, Tajed MallvH, | MallWH, IPU-
TOJIUKH TIPO- Csl B KOHCTPYK- HO HE 3HaeT MIPUBOJIOB BOJIOB MAIIIHH;
CKTHOT'O U MMPO- | HUAX TUIIOBBIX I[CTaHeﬁ, n0- MallliH, MCTO- | MECTOABI U MC-
BEPOYHOTO pac-| IeTajeil MalliH, | IyCKaeT He- I6 1 METOJM- | TOAMKH IIPO-
YycTa U UCCJic- IMPUBOJOB Ma- TOYHOCTH B KH IIPOCKTHO- CKTHOTI'O U IpPO-
JIOBaHUS TUIIO- | IIUH; METOJIaX U | (POPMYJIMPOB- | TO U TIPOBE- BEPOYHOTO
BBIX JICTAJICH | METOJMKAX MPO- | KaX, Hapylla- | POYHOIO pac- | pacyera u Uc-
MallvH OJId uX | CKTHOT'O U IIPO- €T JIOTU4e- qyeTa U Ucclie- cJIeaJ0BaHuA
UCTIOJIB30BaHUs | BEPOYHOTO pac- | CKYIO IIOCJe- | JJOBaHUS TH- | THIIOBBIX JI€Ta-
B COCTaB€ TC€X- | UE€Ta U UCCIICO0- J0BaTCIIb- IIOBBIX A€Ta- Ien JJI1 UX UC-
HOJIOTHYECKOTO | BAHUS THIIOBBIX | HOCTh B H3- Jei MaIuH NIOJIb30BaHHUS B
O60py,Z[OBaHI/ISI I[CTaHeﬁ MallnuH JJOKCHUUN JJ1 UX UC- COCTaB€ TEXHO-
U CO3/IaHUs JUTS UX UCTIONBb- | IPOTPAaMMHO- | TIOJIb30BAHHUS B | JIOTHYECKOTO
KOMIUIEKCOB Ha | 30BaHUS B CO- ro MaTepuana | COCTaBe T€X- | 00OPYIOBaHUS
ux Oaze CTaBE TEXHOJIO- HOJIOTHYECKO- | ¥ CO3TaHUs
rU4eckoro 00o- ro o00opy/mo- | KOMIUIEKCOB,
PYIOBaHUS U BaHUS M CO3- | TIPAKTUKHU
CO3JaHHus KOM- JaHus KOM- MMPUMCHCHUA
TUIEKCOB Ha UX TUIEKCOB HA UX | MaTepHaa,
0ase, He 3HAET 6a3e, He J10- UCUEPIIBIBAIO-
NPaKTHUKY MPH- MyCKaeT Cy- 1I€ U MOCJIEe0-
MCHCHHUA MaTe- IIECTBEHHBIX BaTCJIbHO, YCT-
puaia, 1oImycKa- HETOYHOCTEW | KO W JIOTHYHO
€T CyILECTBEH- u3jiaracet Mate-
HBIC OITUOKH puan, He 3a-
TPYAHSETCS C
OTBETOM TIpH
BUJIOU3MEHE-
HUM 3aJaHUN
yMeeT: IIpOBO- | HE yMEeT MPOBO- | B IIEJIOM yC- B IIEJIOM yC- | c(hOpPMHUPOBAH-
JITh DKCIIEPU- | TUTh SKCIIEPH- NEIHOE, HO HE | TENIHOE, HO | HO€ YMEHHUE
MCHTAJIbHBIC MCHTAJIbHBIC UC- CUCTEMHOC coJcprKamue MMPpOBOAUTD
UCCIIC/IOBAaHMS | CJICIOBAHUS TH- | YMEHHE TPO- OTIENbHBIC | OKCIIEPHMEH-
TUITOBBIX AC€Ta- | IOBBIX I[eTaHCﬁ BOOUTH DKCIIC- HpOGCHLI YMC- | TAJIbHBIC UC-
JIei MallvH, MaIlliH, pacyeT- | PUMEHTAJIbHBIC|HUE TIPOBONTD | CIICIOBAHUS
PAaCUCTHO- HO- TCOPCTHUYC- HCCJIICAOBAHUSA | OKCIICPHUMCH- TUITOBBIX ACTa-
TEOPETUYECKOE | CKOe 00OCHOBAaHHUE| THITOBBIX JIETa-| TalbHBIC UC- | JICW MAaIlluH,
000CHOBaHME | X MAPaMETPOB, | Jiel MaIlIWH, CIIEIOBAHMS | paCYETHO- TEO-
UX Tapamer- BBITIOJIHATh Y€P- | PacUeTHO- THUIOBBIX JIeTa- | PETUYECKOE
POB, BBIIIOJI- TEKU TUITIOBBIX TCOPCTUUCCKOC Ien MallluH, O6OCHOBaHI/IC
HATH YEPTEXKHU | JAeTaneit u coo- 000CHOBaHHE |pacyETHO- TE€O- | UX IMapaMeT-
OTACIBbHBIX POYHBIC YCPTCKU | UX MApaMECT- PETHYCCKOC POB, BBIIIOJI-
THUIIOBBIX JIeTa- | HA UX OCHOBE; JI0- | POB, BBITIOJ- 00OCHOBaHHE | HITH YEPTECIKU
Jei u cOOpoY- | IMMyCKaeT CyLIeCT- | HATh YEPTEeXKU X MapaMEeTPOB, | OTIEIbHBIX
HBIC YEPTEXKH | BEHHBIC OIIMOKH, | OT/ACIBHBIX TH-| BBIOIHATH | THIIOBBIX JIE€Ta-
Ha VX OCHOBE; | HEYBEPEHHO, C MOBBIX JIETaJleH| YepTeXu OT- | Jei u cOopou-

OOJIBIIINMU 3a-
TPYAHCHHUSIMU
BBITIOJTHSIET CaMo-
CTOSATEIBHYIO pa-
60Ty, O0OIBIITNH-
CTBO 3aJIaHUIA,

1 cOOpOYHBIC
YEepTEeXKU HA UX
OCHOBE

JIETLHBIX THIIO-
BBIX JIeTaled "
cOOpOYHBIE
YEPTEKU HA UX
OCHOBE

HBIC YCPTECIKU
Ha UX OCHOBC
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IIPEyCMOTPEH-
HBIX [IPOTPaMMOM
JUCLUILINHBL, HE
BBIIIOJIHEHO

BJIajIeeT: OC-
HOBHBIMHU Me€-
TOJAMH paCUeTy]
Y IIPOEKTUPO-
BaHMS TUIIOBBIX
JeTajied MalluH
1 MEXaHHU3MOB;
OCHOBHBIMH
METOJIaMH IKC-
MEpUMEHTAJIb-
HBIX MCCIIEI0-
BaHUH neTanei

oOyyJaronuiics He
BJIaJIcET HABBIKAMHY
OCHOBHBIX METO-
JIOB pacyera u
MPOEKTUPOBAHUS
TUIOBLIX JIeTaJIel
MaIlliH U MeXa-
HHU3MOB; OCHOB-
HBIMH METOJaMU
AKCIIEPUMEHTAJIb-
HBIX HCCJICOBa-
HUU JeTanei

B IIEJIOM YC-
IICIIHOE, HO He
CHCTEMHOEC
BJIaJCHUE Ha-
BBIKAMH pacue-
Ta U MPOEKTHU-
POBaHMS TUIIO-
BBIX JieTanei
MaIllH B Me-
XaHU3MOB; OC-
HOBHBIMH Me-
TOJAaMH DKCIIe-

B IICJIOM yC-
TMEITHOe, HO
coaepikaiiee
OTACIIbHBIC
poOeITbl UITN
COTIPOBOXK-
JaroIeecst OT-
ACJIbHBIMHU
omuOKaMu
BJIaJICHHUE Ha-
BBIKAMH pac-
4eTa u pacye-

YCHEITHOE U
CHCTEMHOE
BJIaJICHHE Ha-
BBIKAMH OC-
HOBHBIX METO-
JIOB pacuera u
MIPOEKTHUPOBA-
HUS TUITIOBBIX
JIeTajied Ma-
III1MH 1 MEXa-
HH3MOB; OC-
HOBHBIX MECTO-

TPAHCIIOPTHO — | TPAHCIIOPTHO — PUMEHTAJIBHBIX| Ta U IPOEKTU- | JIOB IKCIEPHU-
TEXHOJIOTHYE- | TEXHOJIOTHYECKUX | WCCIICIOBAHUM | POBAHUS TH- | MEHTAIBHBIX
CKHX CPEJICTB; | CPEICTB, IOMyCKa- neranemn MOBBIX JIETa- | UCCJIEOBAHUM
€T CYILLECTBCHHBIC | TPAHCIIOPTHO —| JIEW MAIIMH U | JeTanei
ommOKH, ¢ 00JIb- | TEXHOJIOTHYE- | MEXaHU3MOB; | TPAHCIIOPTHO —
IIMMU 3aTPyJIHE- | CKHUX CPEJACTB. | OCHOBHBIMU TEXHOJIOTHYE-
HUSIMU BBITOJTHSIET] METOJIaMHU CKHX CPEJICTB.
CaMOCTOSITENIbHYIO JKCIIEPUMEH-
paboty, 6OIBITIH- TaJbHBIX HC-
CTBO 3aJ]aHU Mpe- clienoBaHUU
JYCMOTPEHHBIX Jeranen
MPOTrpaMMoOu auc- TPaHCHOPTHO
[IUTUTHUHBI HE BbI- — TEXHOJIOTU-
MOJTHEHO YEeCKHUX
CPEICTB
[K-3, 3HAeT: Teopuro | oOyJaromuiics He | oOydaromuiics | oOydaromuiics | oOydaromuiics
5 cemecTp paboThL, OCHO- | 3HAET 3HAYUTEIb- | JEMOHCTPUPY- | JEMOHCTPUPY- | JEMOHCTPUPY-
BBl pacueTa M | HOW 4acTW MpO- | €T 3HAHHS €T 3HaHHe €T 3HaHUE TEO-

OCHOBHBIE KpH-
Tepuu paboTo-
CIIOCOOHOCTH
THIIOBBIX JI€Ta-
JIer TpaHC-
MOPTHO — TEX-
HOJIOTHYECKHX
CPEICTB; THIIO-
BBIC JICTaIU
MallIiH 1 MeXxa-
HHU3MOB, 00-
JIACTh TIpUME-
HEHMSI, CITIOCO-
OBI COEMHEHU
JeTaneu B KOH-
CTPYKITUSAX U
MaIInHaX, Tpe-
oosanms ECKJ]

K 0pOpMIICHHIO

rPaMMHOTO Mate-
puana, Iioxo
OpUEHTHUPYETCSI B
TEOpHH paboThI,
OCHOBax pacyera
¥ OCHOBHBIX KpH-
TepUsX paboTo-
CHOCOOHOCTH TH-
MOBBIX JE€Talen
TPAHCIIOPTHO —
TEXHOJOTHIECKIX
CPEJICTB; THUIIOBBIX
JETaNSIX MAIluH U
MEXaHU3MOB, Tpe-
6oBanusax ECK/]
K 0(hOpMIICHHIO
KOHCTPYKTOPCKOU
JIOKYMEHTaIuH,

HC 3HACT NIPAKTU-

TOJILKO OCHOB-
HOT'O MaTepHa-
Ja, HO HE 3HaeT
JeTaneu, 10-
MyCKaeT He-
TOYHOCTH B
bopMyITHUpOB-
Kax, HapyIIaeT
JIOTUYECKYIO
nocien0Ba-
TECIbHOCTH B
U3JI0’)KEHUU
POrPaMMHOTO
MaTepuaia

Teopuu pado-
ThI, OCHOB pac-
4yeTa U OCHOB-
HBIX KPUTEPH-
eB paboTocmo-
COOHOCTU TH-
MOBBIX JI€Ta-
JIed TpaHC-
MOPTHO — TEX-
HOJIOTUYECKUX
CPEICTB; TH-
MOBBIX JI€Ta-
JIeW MalllvH 1
MEXaHHU3MOB,
00J1acTH MpH-
MEHEHMUS, CII0-
co0OB coeu-
HEHUs JeTa-
JIEl B KOHCT-

puu paboTHI,
OCHOB pacyeTa
1 OCHOBHBIX
KpUTEPUEB pa-
060TOCIIOCOOHO-
CTH THIIOBBIX
neTajen
TPAHCIIOPTHO —
TEXHOJIOTHYE-
CKHX CPEJ/ICTB;
THIIOBBIX JI€Ta-
JIeH MaIlluH U
MEXaHU3MOB,
obJyactu mpu-
MEHEHUs, CII0-
c000B coeau-
HEHUS JeTalich
B KOHCTPYKITH-
SIX ¥ MallliHaX,
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KOHCTPYKTOp-
CKOH JOKyMEH-
TaluH;

Ky TIPUMEHEHUS
MaTepuana, 10-
MyCKaeT CYIIeCT-
BEHHBIE OIINOKHU

PYKIUSAX U
MallMHaXx,
TpeboBaHUit
ECK]JI
0(OpMIICHHUIO
KOHCTPYKTOp-
CKOM JT0KY-
MCHTallMu, HE
JOITYCKaeT
CYLIECTBEH-
HBIX HETOYHO-
cTen

TpeOOBaHMIt
ECK/JI
0hOpMIICHHUIO
KOHCTPYKTOP-
CKOM TOKyMEH-
TaIuy, Mpak-
THUKH TIPUMeE-
HEHUS MaTe-
puana; ucuep-
MIBIBAIOIIE U
MocIe0Ba-
TEJTHHO, YETKO
Y JIOTHYHO W3-
JlaraeT MaTepu-
a, He 3aTPYyA-
HSETCS C OTBE-
TOM TIPU BUO-
W3MEHEHUH 3a-
NaHuU

yMeeT: 1moi0u-
paTh 1o 3aJaH-
HBIM XapaKTe-
pUCTHKAM TH-
MIOBBIC JCTATN
HA3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYe-
CKHX CpE/CTB,
pacCUUTHIBATH
UX [0 KPUTEPH-
M paboTocTIo-
COOHOCTH;
opopMIIATH
KOHCTPYKTOp-
CKYIO JOKYMEH-
TaIUIO B COOT-
BETCTBUU C
TpeOOBaHUSIMHU
ECK/I; nmpoBo-
JTUTH aHATTU3
pe3yNbTaToB
HUCCIEeN0BAaHUN
JieTajel MaluH
U MEXaHU3MOB

HE yMeeT noJ0u-
paTh TUIIOBLIE Jie-
TaJIM Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJOTHIECKIX
CPEJICTB, pacCUu-
THIBaTh UX IO
KpUTEpHsIM pado-
TOCIIOCOOHOCTH;
0QOpMIIATH KOH-
CTPYKTOPCKYIO
JIOKYMEHTAIIUIO B
COOTBETCTBUHU C
TpeOOBaHUSIMU
ECK/I; npoBo-
TUTH aHATTU3 pe-
3yJIbTAaTOB HCCIIe-
JIOBAaHUM JeTanen
MaIIUH U MeXa-
HU3MOB; JIOITyCKa-
€T CYIIECTBEHHbIE
OLIMOKH, HeYyBe-
peHHo, ¢ 001b-
[IMMH 3aTpyTHE-
HUSIMU BBITIOJHSIET)
CaMOCTOSITEIILHYIO
paboty, 607b-
IIMHCTBO 3a]1a-
HUM, MPEeTyCMOT-
PEHHBIX TIPO-
rpaMMOM JTUCIIMII-
JIMHBI, HE BBITIOJI-

HEHO

B 1I€JIOM yC-
MEITHOE, HO HEe
CHCTEMHOE
YMEHUE T0/1-
Oupatp 10 3a-
JTAHHBIM Xa-
paKTepUCTH-
KaM THUTIOBBIC
JIeTajIi Ha3eM-
HBIX TPaHC-
MOPTHO- TEX-
HOJIOTUYECKUX
CpeICTB, pac-
CUHTBHIBATH MX
110 KPUTEPHSIM
pabotocmo-
COOHOCTH;
opopMIIATH
KOHCTPYKTOP-
CKYIO TOKY-
MEHTAIUIO B
COOTBETCTBUU
¢ TpeOoBaHU -
mu ECKJI;
IPOBOJTUTH
aHaJIn3 pe-
3yJIBTATOB HC-
CJIEOBAaHUI
JIeTajied Ma-
IIMH U MeXa-
HU3MOB

B I[EJIOM yC-
MeIIHoe, HO
coJleprKaIiue
OTJIeIbHbBIE
npobensl yme-
HUE ToAOupaTh
0 3a/1aHHBIM
XapaKTePUCTH-
KaM TUIIOBBIE
JeTalld Ha3eM-
HBIX TpaHC-
MOPTHO- TEXHO-
JIOTUYECKHUX
CPEeICTB, pac-
CUMTBHIBATh UX
M0 KPUTEPUSIM
pabotocmnoco0-
HOCTH; 0(hopM-
JISTh KOHCTPYK-
TOPCKYIO JOKY-
MEHTAIHIO B
COOTBETCTBUHU C
TpeOOBaHUSIMH
ECK/I; mpoBo-
IUTH aHATTN3
pE3yIbTaTOB
HCCIIEe0BaHUN
metaneil MaIH
Y MEXaHHU3MOB

chopMHpOBaH-
HOC YMCHHE
noI0upaTh Mo
3aJJaHHBIM Xa-
PaKTEPUCTH-
KaM THIIOBBIC
JIeTaJIA Ha3eM-
HBIX TPaHC-
MOPTHO- TEX-
HOJIOTHYCCKUX
CPEICTB, pac-
CUMTBHIBATh MX
10 KPUTEPHSIM
pabotocmo-
COOHOCTH;
opopMIIATH
KOHCTPYKTOP-
CKYIO JIOKY-
MEHTAIINIO B
COOTBETCTBUU
¢ TpeOoBaHU -
mu ECKJI;
MIPOBOJIUTH
aHaJIn3 pe-
3yJIBTaTOB MC-
clieIOBaHUM
JIeTajied Ma-
IIMH 1 MeXa-
HU3MOB
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BJIajeeT: OC- | OOydJaloUIWiiCsS HE | B LIEJIOM YC- | B IIEJIOM YC- YCIICIIHOE U
HOBHBIMU Me- | BJIaJIe€T HaBBIKAMY IMEITHOE, HO HE| TEIIHOE, HO CUCTEMHOE
TOJIJAMH aHAJIU- | OCHOBHBIX METO- CHUCTEMHOE | colepiKailee | BIaJcHHE Ha-
3a pe3yJIbTAaTOB | JOB aHAJIH3a pe- BIIQJICHUE HA- | OTACIbHBIC BBIKAMH OC-
UCCIIC/IOBAaHHU | 3yJIBTATOB UCCIIe- | BBIKAMH OC- | MMPOOEIBI WIIM | HOBHBIX METO-
TUTIOBBIX JIeTa- | JOBAHUW THUIOBBIY HOBHBIX METO- | COMPOBOXK- JIOB aHaTN3a
JIei TpaHc- JeTajei TpaHc- JIOB aHaliu3a | Jarolieecs OT- | pe3yJabTaToB
MOPTHO — T€X- | TIOPTHO — TEXHO- pE3YNIbTATOB | IETHHBIMU WCCJICIOBAHHIA
HOJIOTUYECKUX | JIOTHYECKUX WCCJICIOBAHMI | OTHOKAMU TUTIOBBIX JIeTa-
CpeicTB CpPEICTB, JIONYCKa-| THUIOBBIX JeTa-| BIaJCHUE Ha- | JICH TpaHc-

€T CYIIECTBCHHbIE |  JIeH TpaHC- | BBIKAMU OC- MOPTHO — TEX-

OIMOKH, C 00JIb- | MOPTHO — T€X- | HOBHBIX METO- | HOJIOTHYECKHUX

[IMMH 3aTPyJIHE- | HOJIOTMYECKUX | OB aHAIM3a | CPEICTB.

HUSIMH BBITIOJTHSIET| CPEICTB. pe3yabTaToB

CaMOCTOSITEIILHYIO UCCIICTOBaHUMA

paboty, 6OIBITIH- THTIOBBIX JIE-

CTBO 3aJ]aHUI Mpe- TaJIel TpaHC-

JYCMOTPEHHBIX MOPTHO — TEX-

pOrpaMMoOit Tuc- HOJIOTHYECKUX

IIUTUTUHBI HE BbI- CpencTB

MIOJTHEHO

[1K-9, 3HAaeT: coBpe- | oOydaromuiics He | oOydaromuiics | oOydaromuiics | oOydaromuiics
5 cemectp MEHHBIE TPe0O- | 3HAET 3HAYUTEIb- | IEMOHCTPUPY- | IEMOHCTPUPY- | AEMOHCTPHPY-

BaHUS K JIeTa- | HOW 9acTW MPO- | €T 3HAHHS €T 3HaHHUE CO- | €T 3HAHHE CO-
JSIM ¥ y371aM, | TPaMMHOTO Mate- | TOJIBKO OCHOB- | BDEMEHHBIX BPEMEHHBIX

KpUTEPHUH pa-
060TOCIIOCOOHO-
CTH, OCHOBBI
pacdeToB u
MIPOEKTHUPOBa-
HUS TUIIOBBIX
JeTajIed MallH
1 MEXaHU3MOB;
BBIOOD JOITyC-
KaeMBIX Ha-
NPSOKEHU, BU-
JIbI OTKA30B U
MIPUYHHBI Pa3-
pyIIeHus JeTa-
JIeH MallnH;

puana, mioxo
OpUEHTHUPYETCS B
COBPEMEHHBIX
TpeOOBaHUIX K
JIETAJISIM U y3JIaM,
KpUTEpHsIX pado-
TOCIIOCOOHOCTH,
OCHOBaXx pacieToB
Y TIPOCKTUPOBA-
HUS TUIIOBBIX JIC-
TaJIeli MaIllvH U
MEXaHHU3MOB; BbI-
Oope aoryckae-
MBIX HAIIPSKEHUU,
BHJIBI OTKA30B M
NpUYMHAX pa3py-
IICHUS OeTalIeu
MaIIiH, HE 3HaeT
MPaKTUKY TIPUME-
HEHUS MaTepuaa,
JIOTTyCKaeT CyIIle-
CTBEHHEIC OIIIMO-
KU

HOTO MaTepHa-
Ja, HO HE 3HaeT
neTraneH, 1o-
IyCKaeT He-
TOYHOCTH B
dbopmynHupoB-
Kax, HapyIaeT
JIOTHYECKYIO
HOCJIeI0Ba-
TEJIBHOCTD B
U3JI0)KEHUN
POTPaMMHOTO
Marepuaia

TpeOoBaHU K
JeTalsIM U y3-
J1aM, KpUTEpH-
eB paboTocmo-
coOHOCTH, OC-
HOB PacueToB
1 TIPOCKTUPO-
BaHMS THIIO-
BBIX JIeTajIed
MaIIiH U Me-
XaHU3MOB;
BEIOOpA J0-
MTyCKaeMBbIX
HaIpsDKEHUH,
BHJIOB OTKA30B
Y IPUYUH pa3-
pYIICHHUS Jie-
TajJe MallluH,
HE JIOITyCKaeT
CYILECTBEH-
HBIX HETOYHO-
creu

TpeOOBaHMI K
JETAISM U y3-
JaM, KpUTEPH-
eB paboTocrmo-
cobHoctH, oc-
HOB PacyeToB U
MIPOEKTHUPOBa-
HHS TUIIOBBIX
JIeTajied Ma-
IINH U MeXa-
HHM3MOB; BEIOO-
pa momyckae-
MBIX HaIpsoKe-
HHUM, BUJIOB OT-
Ka30B U TIPH-
YUH paspylie-
HUS JeTallel
MaIIIUH; UC-
YEePIBIBAIOIIE
U ITOCIEI0BA-
TEJNLHO, YETKO
1 JJOTUYHO H3-
JlaraeT MaTepu-
a, He 3aTPYyA-
HSIETCS C OTBe-
TOM TIPU BUO-
M3MEHEHUH 3a-
NaHuU
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yMeeT: pa3pa- | HE yMeeT pa3pa- | B LIEJIOM yC- B IIEJIOM yC- | c(hOpMHUPOBAH-
OaTpIBaTh pac- | OaThIBaTh pacyeT- | MEUIHOe, HO He | TEIIHOe, HO | HOE yMEHHe
YETHBIE CXEMBI | HBIE CXEMBI JIETa- | CHCTEMHOE colepkamire | pa3padaThIBaTh
JeTaneit npu JIed Ipy pacyeTe | YMEHHE pa3pa- | OTACNIbHBbIE | pacyeTHBIC
pacuere Ha Ha IPOYHOCTB; OaTbIBaTh pac- | IpoOEIbl yMe- | CXeMBI JIeTanei
MPOYHOCTB; paccUMTHIBATh TH-| YETHBIE CXEMBI | HUE pazpaba- | MpH pacyere Ha)
paccuuThIBaTh | MOBBIE JETAIH JleTajeil Ipu  |ThIBaTh PACUET- | IPOYHOCTH;
TUIIOBBIC IETa- | MAIllUH U ME€Xa- | pacyere Ha HbIE CXEMBbl | paCCUUTHIBAThH
T MallvuH U HU3MOB MIpU 3a- | IPOYHOCTb; JieTajeil mpu | TUMOBBIE JIeTa-
MEXaHU3MOB JAHHBIX Harpy3- | pacCUMTHIBATh | pacyeTe HAa | JIM MAIUWH U
NPH 33/IaHHBIX | KaxX; BRIOUPATH TUIIOBBIE IETa- | TPOYHOCTh; | MEXAHU3MOB
Harpys3kax; Bbl- | COOTBETCTBYIO- JY MalllUH U | pacCCYUTHIBATh | MPY 33JIaHHBIX
OuWpaTrh COOT- | IHME MaTepuaabl | MEXaHU3MOB |THUIIOBBIC JIeTa- | HATPYy3Kax;
BETCTBYIOILIME | JUIS IeTalel IIPY 3a/IaHHBIX | JIM MAllliH U | BBIOUpATh CO-
MaTtepHuabl JJis | TPAHCIOPTHO — Harpyskax; MEXaHU3MOB | OTBETCTBYIO-
JeTaniell TpaHC- | TEXHOJIOTMYECKUX | BBIOUpaTh CO- | IPU 3aJjaHHbIX | IIMe MaTepua-
MOPTHO — T€X- | CPEACTB, IOMYC- | OTBETCTBYIO- Harpy3kax; | Jibl ISl IeTa-
HOJIOTUYECKUX | KaeT CYIIECTBEH- | IllMe MaTepua- | BEIOMpaTh CO- | Jiel TpaHC-
CPECTB. HBIC OIIUOKH, HEe- | JIBI AJIs IeTa- | OTBETCTBYIO- | MIOPTHO — TEX-

YBEPEHHO, C Je TpaHe- [IMe MaTepHua- | HOJIOTUYECKHUX

OoNBIIMMH 3a- MOPTHO — TE€X- [Tl JJI JIeTaleil | CPeCTB.

TPYIHEHUSIMU HOJIOTHYECKUX | TPAHCIIOPTHO —

BBITIOJIHSIET CAMO- | CPEJICTB. TEXHOJIOTHYe-

CTOSITEJIBHYIO pa- CKHX CPEJICTB.

00Ty, OONBIINH-

CTBO 3aJIaHHUIA,

peayCMOTpPEH-

HBIX MPOTrpaMMON

JTUCUUILIAHBI, HE

BBIIIOJIHEHO
BJajieeT: Me- | OOy4aloluiics He | B IIEJIOM YC- | B IIEJIOM YC- YCHEIIHOE U
TOAAMU CPaB- | BJIAJICET HABBIKAMY IIEIIHOE, HO HE| MEIIHOE, HO CHUCTEMHOE
HUTEIbHOMN Y METOJIaMH CpaB-| CHUCTEMHOE | COJep)Kalllee | BJIaJICHUE Ha-
OLICHKH JIeTa- | HATEJIbHOM OLICHKY BJIAJICHUE HA- | OT/ACIIbHBIC BBIKAMU U Me-
Jel ¥ y3JI0B; JeTaledl ¥ y37I0B; | BBIKAMH U Me- | TPOOEIIbI WM | TOJIaMU CpaB-
HaBbIkamu pa- | padotel ¢ 'OCT u| Tomamu cpaB- | COMPOBOXK- HUTEJIbHOU
6otel ¢ [OCT u| apyroit HOpMaTuB{ HHUTEIBLHOW | JAOIIEECs OT- | OLICHKH JeTa-
JIPYyroi HOpMa- | HO — TEXHUYECKOY OLECHKHU JIeTa- | IeTbHBIMU JIeW U y3JI0B;
TUBHO — T€X- | JIOKYMEHTalUEH, Tielt v y3710B; | OIIMOKaMHU HaBBIKAMHU pa-

HUYECKOU J10-
KYMEHTaLUEH.

JIOTTyCKaeT CyIIe-
CTBEHHEIC OIIIMO-
KU, ¢ OOJIBIIMMHU
3aTpyAHECHUSIMU
BBIIOJIHAET CaMO-
CTOSATEIBHYIO pa-
00TYy; OOJBIITUHCT-
BO 3aJIaHUI MPEYH
CMOTPEHHBIX TIPO-
rpaMMOM JTUCLIUII-
JINHEI HE BBINOJI-
HEHO

HaBBIKAMH pa-
601wl ¢ [OCT
U Ipyrou HOp-
MaTHBHO —
TEXHHYCCKOU
JIOKyMEHTAIU-
eH.

BJIaJICHUE Ha-
BBIKAMH U Me-
TOJJaMH CPaB-
HUTEIIHHOMN
OIICHKH JIeTa-
JIe! U y3JI0B;
HaBBIKaMH pa-
ooter ¢ [OCT
U Ipyrou
HOPMaTUBHO —
TEXHUYISCKOM
JIOKyMEHTAaIU-

eil.

60te1 ¢ 'OCT
U APYTrOu HOP-
MaTHBHO —
TEXHUYCCKOM
JIOKYMEHTAaIlU-
eil.
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3. Tunossie KOHTPOJIbHBIC 3alaHUdA WIN HHbIC MaTepPUaJlbl, HGOﬁXOI[I/IMLle AJIA

OlleHKH 3HAHNH, YyMeHUI, HABLIKOB M (WJIH) ONBITA 1eATEJIbHOCTH,

XapakTepu3yIMX 3Tanbl ((OPMHUPOBAHNUS KOMIIETEHIIHII B Mpolecce 0CBOCHHS

WA R WD =

[ NS I O I N I NS I N e e e e e
W= OWOVWooaONWn b WN—O

o0pa3oBaTeibHOM MPOrpaMMbI

3.1 BXogHO# KOHTPOJIb

Bonpocsl BXOAHOT0 KOHTPOJIS
[TpuBenute hopMymny Ui onpeneseHus IO Kpyra.
[TpuBenute hopMyny /Ui onpenesaeHus IUIOMAAN TPEYTroJIbHUKA.
[TpuBenute hopMymy Ui ONpeeeHUs JITMHBI OKPY>KHOCTH.
[IpuBeaute popmyiy ais onpeaeneHus IepuMeTpa NpsiMOyTroIbHHKA.
Jaiite monsiTre K03 PUIMEeHTa MOJIE3HOTO TCUCTBUS.
[lepeuncnure BUIBI 3arOTOBOK AETANEH.
Kakue Bumb1 TepMo0OpabOTKH BBl 3HAETE?
Kakue Buabl nedopmannii Bbl 3HaeTe?
Pactmmdpyiite mapky marepuana Ct3; crans 45; CU 15, 30XI'C.

. [IpuBeaure popmyiy A onpeaesieHuss MOMEHTa U3ruoa.
. [IpuBenure popmymy i onpeaeseHus JaBICHNUS.

. [IpuBeaure hopmyity AJis ONpEAesICHUs] CUIIbI TPEHUS.

. [IpuBeaure hopmyny ais onpenesneHus: paboThl.

. JlaiiTe onpeneneHne MOITHOCTH?

. IlepeuncnuTs OCHOBHBIE MEXAHUYECKUE CBOMCTBA MAaTEPUAJIOB.
. [IpuBenuTe mpuMep Xpynkoro MaTepuaia.

. [IpuBeuTe nmpuMep MmIaCTUYHOIO MaTepuaa.

. Kak cBsi3aHbI cu1a U KpyTSIIMI MOMEHT?

. Kak cBsi3aHbI JIMHEWHAS U YIJIOBask CKOPOCTH?

. Kak cBs13aHbI yriioBasi CKOpOCTb U 4acCTOTa BpaIlCHHS ?

. Kak cBsi3aHbI MOIIHOCTh U KPYTAILUA MOMEHT?

. [IpuBeuTe OCHOBHOE ypaBHEHUE IPOYHOCTH.

. UTO Takoe TBEpAOCTh MaTepuaia.

3.2 JlabopaTtopHasi paboTa

Ha60paT0pHoe 3aHATHC BBIIIOJIHACTCA B TCUCHHUC OAHOI'O 3aHATHUA W YCJIIOBHO JC-

JIUTCS HA TpHU 4aCTHU: U3YUCHUC TCOPUHU U ITOPAJAKA BBIITOJIHCHHA pa6OTI>I, IMPAKTUYCCKOC

BBITIOJIHEHHE U OTYET mo padote. JlabopaTopHble 3aHATUS MPEyCMATPUBAIOT KPATKUMN

YCTHBIN OMPOC B HaYaJIe 3aHSATUS ISl BBISICHEHMS TTOJITOTOBJICHHOCTH CTYJIEHTOB U BBI-
a4y 3aJlaHus KaXJ0My CTYJICHTY, O3HAKOMJICHHS BCeX ¢ OOIel METOIMKOMN ero pele-

HUs1, IPOBEPKY PE3YJIHTATOB.

Tematuka 1a0opaTOpHBIX PabOT yCTaHABIMBAETCS B COOTBETCTBHM C paboueit

IIPOTPAMMOU TUCIUIIIINHBI.
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Ilepeyenb TeM J1a00paTOPHBIX padoT:

- OnpeneneHre OCHOBHBIX T€OMETPUUECKUX IMapaMeTPOB 3y04aThIX IUIMHIAPHUYEC-
CKHX KOJIEC.

- M3ydyenue NUIMHIPUYECKOTO 3y04aTOTO PeayKTOpA.

- Pazbopka, cOopka u peryarpoBKa YepBIUYHOTO PEAYKTOpa.

- MccnenoBanue MOAMIUITHUKOB CKOJIbKCHUS.

- MccnenoBanue MOMIIUITHUKOB KaueHUS.

- DCKU3HAasi KOMIIOHOBKA PEAYKTOpa.

- OnpeneneHre MOMEHTOB TPEHUS B pPe3b0e U Ha TOPIIE TalKH.

- OnpeneneHne 3aBUCUMOCTH CIIBUTAIOLIEN CUJTBI OT YCUJIUSA 3aTSXKKU O0JITA.

- KinemmoBEBIC coeHEHMS.

JlaGopatopHblie pabOThI BHIMOJIHIIOTCS B COOTBETCTBUU ¢ METOAMYECKUMU yKa3a-
HUSIMU 10 BBINOJIHEHUIO JJAOOPATOPHBIX padbOT MO AUCUMILIMHE «JleTaau MamumH U oc-
HOBBI KOHCTPYUPOBAHUS.

3.3 Tunosblie pacyersl
Tematuka TUIIOBBIX PACYETOB YCTAHABIMBAETCS B COOTBETCTBHU C paboueil mpo-

IrpaMMO TUCIUIUINHBI.
Tunossle pacyeTsl BEITOJHAOTCS 10 30 BapHaHTaM.

IIpuMep THIOBOTO pacyera
Pacuer xiimHOpEMEHHOM TIepeaaun
3aganue
PaccunTaTp 1 CIpOEKTUPOBATH KJIMHOPEMEHHYIO IEpEIayy.
Hcxoanbie 1aHHbIE:

— MOIIHOCTh U KPYTAIIUA MOMEHT Ha BEAYIIEM Bajly KIMHOPEMEHHOW Mepenauu
P, =6,82 xBt; T, = 45,09HwM™;

—  YIJIOBasi CKOPOCTH HA BeAyIIeM Bamy m,=151,24 ¢™';

— TMepeJaTOYHOEe OTHOIIEHUE PeMEHHOU nepeaaun i1=2,7.

— 0060pOoTHI BeaymIero mkusa n;=1455 mun™

Puc. 1. Cxema KIIMHOpEMEHHOW nepeaayn
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Pacuer KIMHOpPEeMEHHOM Nepeaayun:

[IpuHsaTas uHAEKcalMs MapaMeTpoB: 1- Beaymui (Mayiblii) IMIKUB; 2 — BEIOMBII
IIKUB.

Tur peMHs1 ONpenensoT 10 HOMOTpaMMe € Y4ETOM YaCTOTHI BPAILEHUs BELYIIETO
IIKMBA U IepeJaBaeMoi nepeaadeil MOmHocTu (puc. 2).

R: 1500< | 224

i

/
2000 i . -
w0 A 4

gl A 7

I A

’.

500 7 7

Puc. 2 Homorpamma onpezenenust TpeOyeMoro Ce4eHus: peMHs

I EHUT MAAOZ0 WKLIOs 1] MUK

Tur peMHs1 M0 HOMOTrpamMme IIpuHuMaeM «by.
JuameTp Beaymiero (MEHbIIEr0) MIKUBA d|, MM:

d,=(38...42)3/T, =(38...42)3/45,09 135,28...149,52 mm

OxonuatenpHO BeiOUpaeMd;= 140 mm u3 cranmaptHoro psaa mo ['OCT 1284.3-80, Ho He
MEHEee MUHHUMAJILHOTO, YKa3aHHOTO B Ta0n. 1. HoMuHambHAss MOITHOCTH IMepeaaBaeMast
OJIHUM peMHeM cocTaBuT Py=3,21 kBT.
Oxpy>KkHasi CKOPOCTb PEMHS L, M/C:
v=mxd;/2x10°<[v]; v =151,21x140/2000= 10,59 m/c < 20 m/c
rjae [v] — momyckaemas OKpy>kKHasi CKOPOCTb peMHS (OIPEAENSIoT Mo Tadl. 2).
Jlns pemus tumna «by nomyckaemas ckopoctb pemHs [v] = 20 m/c.

Tab6muma 1
HopmanbHas MmomHOCTh Py, KBT nmepenaBaemasi 0fHMM KJIMHOBBIM peMHeEM
(mo 'OCT 1284.3-80, Bb100OpKA)

CeueHnne YacToTa BpallleHus 711, MAH
peMHs (amu- | d,

1

Ha Ly, MM) | MM i 400 800 950 1200 1450 1600 2000
1 2 3 4 5 6 7 8 9 10
0O (1320) 1,2 | 0,22 0,39 0,45 0,54 0,63 0,69 0,82

(400...2500) | 71 | 1,5 | 0,23 0,40 0,46 0,56 0,66 0,71 0,84
>3 0,23 0,42 0,48 0,58 0,68 0,73 0,87
1,2 | 0,26 0,47 0,55 0,66 0,77 0,84 1,0
80 | 1,5 | 0,27 0,49 0,56 0,68 0,80 0,86 1,03
>3 0,28 0,50 0,58 0,71 0,82 0,89 1,06
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1,2 | 036 0,65 0,75 0,92 1,07 1,16 1,39
100 | 1,5 | 037 0,67 0,78 0,95 1,11 1,20 1,43
>3 | 0,38 0,70 0,80 0,98 1,14 1,24 1,48
1,2 | 042 0,76 0,88 1,07 1,25 1,35 1,61
112 | 1,5 | 043 0,78 0,91 1,10 1,29 1,40 1,66
>3 | 0,44 0,81 0,94 1,14 1,33 1,44 1,72
A (1700) 1,2 | 0,50 0,88 1,01 1,22 1,41 1,52 1,65
(560...4000) | 100 | 1,5 | 0,52 0,91 1,05 1,25 1,45 1,57 1,71
>3 | 0,53 0,94 1,08 1,30 1,50 1,62 1,76
1,2 | 0,71 1,28 1,47 1,77 2,06 2,22 2,42
125 | 1,5 | 0,74 1,32 1,52 1,83 2,13 2,29 2,50
>3 | 0,76 1,36 1,57 1,89 2,19 2,36 2,58
A (1700) 1,2 1,0 1,81 2,09 2,52 2,92 3,14 3,61
(560...4000) | 160 | 1,5 | 1,03 1,87 2,15 2,60 3,02 3,24 3,53
>3 | 1,07 1,93 2,22 2,69 3,11 3,35 3,64
1,2 ] 1,16 2,10 2,43 2,93 3,38 3,63 3,94
180 | 1,5 | 1,20 2,17 2,51 3,03 3,50 3,75 4,07
>3 | 1,24 2,24 2,59 3,12 3,61 3,87 4,19
B (2240) 1,2 | 1,12 1,95 2,22 2,64 3,01 3,21 3,66
(800...6300) | 140 | 1,5 | 1,16 2,01 2,30 2,72 3,10 3,32 3,78
>3 | 1,20 2,08 2,37 2,82 3,21 3,42 3,90
1,2 | 1,70 3,01 3,45 4,11 4,70 5,01 5,67
180 | 1,5 | 1,76 3,11 3,56 425 485 5,17 5,86
>3 | 1,81 3,21 3,67 4,38 5,01 5,34 6,05
1,2 | 2,32 4,13 4,73 5,63 6,39 6,77 7,55
224 | 1,5 | 2,40 4,27 4,89 5,81 6,60 7,00 7,80
>3 | 247 4,40 5,04 6,00 6,81 7,22 8,05
1,2 | 3,09 5,49 6,26 7,42 8,30 8,69 9,20
280 | 1,5 | 3,19 5,67 6,47 7,66 8,57 8,97 9,50
>3 | 3,29 5,85 6,67 7,91 8,84 9,26 9,80
B (3750) 1,2 | 3,20 5,47 6,18 7,18 7,97 - -
(1800... 224 | 1,5 | 331 5,65 6,38 7,45 8,23
10000) >3 | 3,41 5,83 6,58 7,69 8,49
1,2 | 4,63 8,04 9,08 10,49 | 11,47 - -
280 | 1,5 | 4,78 8,30 9,37 10,83 | 11,84
>3 | 4,93 8,57 9,67 11,17 | 12,22
1,2 | 6,47 11,19 | 12,55 | 14,23 | 15,10 - -
355 [ 1,5 | 6,69 11,56 | 12,95 | 14,70 | 15,59
>3 | 6,90 | 11,92 | 13,36 | 15,16 | 16,09
1,2 | 8,77 14,76 | 16,29 | 17,75 - - -
450 | 1,5 | 9,05 1524 | 16,82 | 18,33
>3 | 934 | 1572 | 17,35 | 1891
T (6000) 400 | 1,2 | 12,25 | 19,75 | 21,46 | 22,68 - - -
(3150... 1,5 | 12,64 | 20,40 | 22,16 | 23,42
15000) >3 | 13,04 | 21,04 | 22,86 | 24,16
1,2 | 20,27 | 31,62 | 3321 - - - -
560 | 1,5 | 20,93 | 32,65 | 34,30
>3 | 21,59 | 33,68 | 35,38
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1,2 | 27,23 | 39,44 | 38,90 — — — _
710 | 1,5 | 28,12 | 40,73 | 40,17
23 | 29,01 | 42,02 | 41,44

1 (7100) 1,2 | 24,07 | 31,62 | 33,21 - - - —
(4500... 560 | 1,5 | 24,85 | 32,65 | 34,30
18000) >3 | 25,64 | 33,68 | 35,38

1,2 | 34,05 | 39,44 | 38,90 — — — _
710 | 1,5 | 35,17 | 40,73 | 40,17
23 | 36,28 | 42,02 | 41,44

Tabmmma 2
XapaKTepuCTHKN KIHHOBBIX peMHeil

Haumvenpmmii | Jlomyckaemas
Ceuenne |MomeHT Ha OBICTpO-
Tun pemust JUaMETp IIKUBA | CKOPOCTH [V],
pemHs  (xomHOM Bany 77, H-Mm di
1min, MM Mm/c
KinmnoBo# HOp- O <30 63 20
MaJIbHOT'O CCUCHUS A 15...60 90 20
b 50...150 125 20
B 120...600 200 20
r 450...2400 355 30
| 1600...6000 500 30
E 4000< 800 30
KnmnoBo# y3kuit YO <150 63 35
VA 90...400 90 35
Vb 300...2000 140 35
VB 1500< 224 35
I[I/IaMeTp BECIOMOTI'O IIIKHWBA dz, MM:

dy=iyd,(1 —¢),
d>=2,7-140(1-0,02)=370,44 mm
rae € — koopounuent ckonbxkenusa, €= 0,01...0,02; s mepemay c peryinu-
pyeMbIM HaTskeHueMm € = 0,01.
[Tpunumaem d,=2,7-140(1-0,02)=370 mm.
MexoceBoe paccTosiHue a (MM) PEKOMEHAYETCS OIPEIeNsiTh 0 popMyIie:
a = cd,
rje ¢ — Ko3phuimeHT, 3aBUCAIINNA OT IEpeJaTOYHOr0 OTHOIIEHUS i (Tabi. 3).
a=1,17-370=433,41

Tabmuna 3
KosdduumenT nepeaaroyHoro OTHoOEHUst
1 2 3 4 5
C 1,5 1,2 1 0,95 0,9

2
3HadeHHs] BBICOTHI KIMHOBOTO peMHs 7 M IUIOIIAAu ceyeHust peMHs A (MM”)
NpUBEACHBI B Ta0J1. 4 B 3aBUCUMOCTH OT THIIA CEUECHUS PEMHSI.
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Tabmuna 4
I'eomeTpuyeckne mapaMeTpbl KJIMHOBbIX peMHel

CedeHue peMHs 0) A b B r Ji| E
Bricora pemust Ty, MM 6 8 10,5 13,5 19,0 | 23,5 30,0
T0mans cedeH s peMHs A, MM~ 47 81 138 230 475 695 | 1170

PacueTtnas nnuna pemus L, Mm:
d,—d)
L=2a+057(d +d,) +24—a1
L =433,41-2+0,5-3,14-(140+370)+[(370-140)2/4-433] =
= 866,82+1,57-510,44+[53102,59/1733,64] =
= 866,82+801,39+30,62=1698,84 mm

OxkonuarenbHyo JUHY peMHs yrouHsem o 'OCT 1284.1-89 u3 crannaptHoro
psana nuH: 400, 450, 500, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000,
2240, 2500, 2800, 3150, 3550, 4000, 4500, 5000, 5600, 6300, 7100, 8000, 9000, 10000,
11200, 14000, 16000, 18000. JInvHa peMHs 10JKHA UMETh 3HaueHue, oauszkoe k ['OCT.
[Tpuaumaem o 'OCT L=1600 mm.

YTOYHEHHOE MEXOCEBOE PACCTOSTHUE @ C YUETOM CTaHAAPTHOM JJIMHHBIA PEMHS, MM:
21— 7(d, +d,) +[21 - 7(d, +d))] =8(d, —d,)*
a= 3 )
_2:1600 —3,14(140 + 370) + J[z 1600 — 3,14(140 + 370)* - 8(370 —140)?
- 8
| 3200-1602,78 +4/[1597,22] —8-53107,59
- 8
[IpuHMMaeM MeKOCEeBOE pacCTOSIHUE PEMEHHOU nepeaaun a = 382 M.
Yactora mpobera pemHs B 1 c:
. v-10° 10,5910’
L 1600
Eciu pacdeTHoe 3HaueHHe Gobiie gomyckaeMoro v > [v] = 10...20 ¢, Heo6XoauMo yBe-

JUYUTh TAAMETPhI IIKUBOB WIH JJIMHY peMHs. B HaleM ciayyae ycioBUe BBIIOJIHAETCS.
VYroa o6xBaTta MEHBIIIETO IIKUBA PEMHEM:

a

=381,93 mm

=6,6c"

57-(d, —d
o, =180 — (da=dy) 5 10
a
o
a, =1807 — ST_G70-180) _ 460 51900
381.93
Yucno peMHell He0OX0oaUMOe 7S TIepeAadr 3aJaHHOW MOIIHOCTH:

PC

z=—2F%

POCLCa Cz

rane Py — momyckaemasi MOITHOCTG IS Tepeaadu oqHUM peMHeM KBT, (cMm. Tabm. 1); Cp
— K03 PUIHMEHT BIMAHUA JUIMHBI peMHs (cM. Tadu. 5); C, — k03O (OUIHMEHT peXrMa pa-
00TbI (cM. TabI. 6); C, - KO3 dummMeHT yria odxsara (cm. Tadu. 7); C, — koapduuneHT,
3aBUCSIIUN OT KOJMYECTBA pEMHEH B mepenade (Tadm. 8).
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Tabmuna 5
3Havyenus kodpdunmuenTa BIaussHUSA JJIMHBI peMHs Cy /151 KIMHOBBIX peMHeil

Hnuna CedeHue peMHs
pemus L, 0) A b B r Jil|

400 0,79

500 0,81

560 0,82 0,79

710 0,86 0,83

900 0,92 0,87 0,82

1000 0,95 0,90 0,85

1250 0,98 0,93 0,88

1500 1,03 0,98 0,92

1800 1,06 1,01 0,95 0,86

2000 1,08 1,03 0,98 0,88

2240 1,10 1,06 1,00 0,91

2500 1,30 1,09 1,03 0,93

2800 1,11 1,05 0,95

3150 1,13 1,07 0,97 0,86

4000 1,17 1,13 1,02 0,91

4750 1,17 1,06 0,95 0,91

5300 1,19 1,08 0,97 0,94

6300 1,23 1,12 1,01 0,97

7500 1,16 1,05 1,01

9000 1,21 1,09 1,05

10000 1,23 1,11 1,07
Tabmuma 6
3navenns koddpunuenrta pexxuma padorsl C,

XapakTep Harpy3ku Tun MammHbl G
CrniokoiiHas, neperpy3ka npu  [BeHTHIATOPBI, BO3AYXOAYBKH, LIEH- 1,0
nycke <120% TPOOEKHBIE HACOCHI M KOMITPECCOPHI, JICH-

TOYHbBIEC TPAHCTIOPTEPHI

YMepeHHble KoeOaHus, me- Hacocbl 1 kommipeccopsl MOPIIHEBBIE, 09
perpyska mpu mycke <150% | L€MHBIE TPAHCIIOPTEPHI 1,1
3HavHUTENbHBIC KOJIeOaHus, 1e- | BUHTOBBIE 1 CKPEOKOBBIC TPAHCIIOPTEPHI 0.8
perpyska npu mycke <200% 1,2
HepaBunomepHhasi, ynapHas ¢ MoJ10TBI, IPOOUITKH, IITAPOBHIE METHHUIIBI, 0.7
PE3KUMU KOJICOAHUSMH, Tie- MOJBEMHHKHU, SKCKABATOPBI 1,3
perpy3ska npu mycke <300%

II puMedYaHHUuC: B 3namenarene OPpUBCACHBI 3HAUCHUS AT KJII/IHOpeMeHHOﬁ nepegayun

Tabmuma 7
3Havyenus ko3¢ duunenta yria o6xsara pemHeM Beayuero mxkusa Co,

Penii VYron o6xBara o
80° 120° 140° 150° 160° | 170° | 180° | 200° | 220°
ITmockue - 0,82 0,88 0,91 0,94 | 097 | 1,00 | 1,10 | 1,20
Kaunosslie 0,62 0,83 0,89 0,92 0,95 | 0,98 | 1,00 - -
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Tabnuma 8
3navyenus ko3¢ dunmuenTa, 3aBucAIero 0T KoJM4ecTBa peMHeil B nepenaue C,

>6

V4
G,

0.95 0.90 0.85

Ha npakTtuke uncio pemHent orpannuuBatoT z< 8. Eciu uucino peMHel B pacueTe

MPEBBIIIAET JOMYyCTUMOE, TO HEOOXOIUMO YBEIHUUTh JUAMETPHI IIKUBOB WA BHIOPATH
OoJbIlIee CEYeHNUE PEMHSI.

z= (6,82-1,2)/(3,21:0,92-0,92-0,95) = 8,184/2,58 = 3,16=4 .
Cuna npeaBapuTEIbHOIO HATSKEHUSI pEMHS:
F,=z-4-0,,
rae o,=1,2...1,5 MIla — HauankHOE HATpsHKEHHE B peMHe; A= 138 MM’— momas ce-
yeHus peMHs (tabi. 4).
F,=3-138-15=621H
Cuna neficTByroIas Ha Ba:
O =2F, -sin(a/2)=2-6218 -sin 73° =1192 .32 H
Omax= 1,50 Omax= 1788,48 H

IIpoexTHpoBaHNe LIKMBOB KJIMHOPEMEHHOM Nepeaayu.

[IIKMBBI MIIOCKOPEMEHHBIX Mepenay BBIMONHAT U3 yyryHa CH15-32, CHI12-28
pHU OKPY>KHBIX CKOpocTsx 10 30 m/c, nuteie u3 ctanu 25J1 (30-50 m/c) u u3 amomu-
HUEBBIX CIUIABOB M JISTHPOBAHHOW CTalW i OBICTPOXOMHBIX Tepedad ao 100 m/c.
[xuBbl nuameTpom 10 300 MM BBIMOJIHSIOT CIUIOMIHBIMU, fuamMeTpoM A0 500 mm — ¢ 4
cridiamu, auamerpom 6osee 500 MM — ¢ 6 ciuamu.

Pacuer reomeTpruyeckux mnapaMeTpoB BEAYILIErOo U BEAOMOIO IIKHUBOB MPOBEAEM
no ¢popMysaMm ykazaHHbIM B Tabsuiie 10. OCHOBHBIE pa3Mephl IIKMBOB KIIMHOPEMEHHBIX
nepenad npuaumaem mo 'OCT 20889-80 u I'OCT 20898-80 (tabu. 9).

Tabmuma 9

OcHoBHbIe pa3mepbl KiInHOpPeMeHHbIX WIKUBOB (I'OCT 20889-80, 'OCT 20898-80)

Ceuenne peMHs

[Tapametpsr (cM. puc. 1)

(0] A b B r ji|
[ar p, MM 12 16 20 26 37,5 44,5
Pazmep r, MM 8 10 12,5 17 24 29
Bricora e, MM 10 12,5 16 21 28,5 34
Paszmep ey, Mm 2,5 3,5 5 6 8,5 10
TonmuHa 00012 S, MM 5,5 6 7,5 10 12 15
Pacyernas mmpuna b,, MM 8,5 11 14 19 - -

VYron npoduis KaHaBKA .
PacdeTHbIil TMaMeTp MEHBIIETO MIKHBA, MM

¢, Tpaj.
34 63...71 90...112 | 125...160 200 - -
36 80...100 | 125...160 | 180...224 | 224...315 |315...450 | 500...560
38 112...116 | 180...400 | 250...500 | 355...360 |500...900 [630...1120
40 >180 2450 2560 =710 >1000 >1250
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HAPYHKHEIE dy
BHYTpPEHHHE df

Hinpuna WKHBOE 5, MM

da=
de=d
B=(z-1

|

] L]

Puc.3 IIpodwip mkuBa KIHHOPEMEHHOM Mepeavn

Pacuer KIMHOPEMECHHBIX IIKUBOB

Taomuma 10

[Tapametpsl (puc. 3)

Pacuernas popmyna

HJIN YKa3aHUuAd
K BEIOOpY pa3mepa

Benymmii mkus

BenoMbliii IKUB

Pacuernbie nuameTpsl d, MM d;d> di = 140 mm d>» =370 Mmm
Pasmepsl npoduiis kaHaBOK, MM
)4 Tabm1. 9 20 MM 20 MM
r Taobm. 9 12,5 mMm 12,5 mMm
e Ta011. 9 16 Mmm 16 MM
ey Taom. 9 5 MM 5 MM
Juamerpsl, MM
Hapy>KHBIE d, d,=d+2e dy1 =172 Mm dp =402 Mmm
BHYTpEHHUE df di=d —2e dr1=108 Mm drr= 338 MM
[[upuHa mKUBOB B, MM B=(z1)p+2r B=92 mm B=92 mm

BbiBoa mo padore: B pe3ysbTaTe MIPOBEIECHHOIO pacuera 0 3a/laHHbIM KMHEMaTu-
YEeCKUM IapaMeTpam Oblila pacCUMTaHa KIMHOPEMEHHAas Nepeaya, 1o 3aaHHON Harpyske
BbIOpaH TUN peMHs «by», IpoBefeHa npoBepka nepeiayu o JoIMyCcKaeMoil CKOpOCTH, yac-
TOTE Ipo0era peMHsl U yriy 00XBaTa IIKHMBA PEMHEM.

Paccuntanbl OCHOBHBIE KOHCTPYKTUBHBIE ITapaMETPbl pEMEHHOW Nepenayu: JuaMeT-
pbl mkuBoB d; = 140 MM u d,= 382MM, MexoceBoe paccTosiHue a = 382 MM, IJIMHA PEMHS
L = 1600 MM, onpeaesieHo KoJM4ecTBO peMHel z = 4 mT. CopoeKTUpOBaHa KOHCTPYKLHUS

IIIKHUBOB.

3.4. KypcoBoe npoeKTHPOBaHHE

TemaTtnka KypcCOBBIX TNMPOEKTOB YCTaHABIMBAECTCSI B COOTBETCTBUU C pabodeil
nporpaMmoi aucuMIiuiiHbl. KypcoBble MpOEKThl BBHIMOJHAIOTCS 1o 30 BapuaHTaM.
bnank 3amanus conepKUT 0ObEKT MPOSKTUPOBAHMS, KHHEMATHUECKYIO CXEMY IIPUBOJIA,
rpaduk 3arpy3kud NpUBOJA U TEXHUYECKUE YCIOBUSA, MOJ KOTOpPble HEOOXOJIMMO CIIPO-
€KTUPOBaTh MPUBOJ. B kaxknom OnaHke 3aJlaHus Ha KYpCOBOE MPOCKTUPOBAHUE MPEMY-
cMOTpeHO 10 BapuaHTOB TEXHUUYECKUX YCIOBHM.

24



IIpuMepHBIe TEMBI KYPCOBBIX IPOEKTOB
. [IpoexTupoBaHue NpuBojia K IEHTOUHOMY KOHBEHEPY.
. [IpoexTupoBaHue NpuUBOJIa ANEKTPUUECKON JTCOSAKH.
. [IpoexTupoBaHue NpruBoja MEXaHU3Ma [TOBOPOTA KpaHa.
. [IpoexTupoBaHue NpruBoja KPAaHOBOTO MEXaHU3Ma MOAbEMA.
. [IpoexTupoBaHue NprUBOJia HACOCHOM CTAHIIUU.
. [IpoexTupoBanue NpuBoOJ1a AaBTOJIECTHUIIBI.
. [IpoexTupoBanue npuBojia 1e0eIKH.

NN DN RN

KypcoBoil mpoeKkT cOCTOMT W3 PacueTHO-MOSICHUTENbHOW 3allucKku U rpaduye-
ckoit yactu (3 nmucta popmata Al).

Bce TekcToBblE M pacyeTHBIE JIUCTHI MOSICHUTENIBHOW 3alMCKU BBITOJHSIOTCA Ha
oymare popmata A4 mo 'OCT 2.301-68 ¢ omHO# CTOPOHBI JINCTA OJHUM U3 CIIEIYIO-
IIMX CIIOCOOOB:- pyKOMMCHBIM — OCHOBHBIM 4epTexxHbIM mpudrom mo 'OCT 2.304-81;
- komnbioTepHbIM mpudToM TimesNewRoman pazmepom 14 u 1,5 untepBanom Mexy
CTPOKaMH.

I[Ipumep 3agaHusA HA KYPCOBOM NMPOEKT

OI'BOY BO Caparosckuii 'AY 3ananue CTYIEHTY M 01
Kadenpa «MMUI» K KypCOBOMY TIPOEKTY
O6bext npoektupoBanus: [IPUBOJ] K JEHTOUHOMY TPAHCITIOPTEPY
Paccuurats:

Cxema npueoga
F A Kunemarnueckue mapametpsl. [lemnayto nepenady. 3yo4aTyro rme-

F3
i _4@ penauy. Bansl. [Togmmmnanku. Cmazky. MyQTsl.
IEI
1 _:F

I] Jluteparypa:
1. Epoxun M.H. [letanu MamuH 4 OCHOBBI KOHCTPYHUPOBAHUS:
2011.
Lnknorpamma 3. Yepnagckuii C.A. u ap. Kypcosoe npoextuposanue JIM. 2013,

4. Nynaes I1.®., Jlenukos O.I1. Jleramu mamun. KypcoBoe npoek-

TupoBanue. 2007.

Pa3pabdTaTh 1 HAYEPTUTS: 5. AnypseB B.1. CripaBOYHHK KOHCTPYKTOpPA-MaIlTHHOCTPOUTEIS.
1. O6mwmit BUI IpUBOIA 2012.
2. Pexyxrop 6. ITaBnos I1.11. IIpoexTrpoBaHne MEXaHU3MOB IIPUBOJOB TPAHC-
3. Pamy npuBoja noprupyromux Mamus, 2008
4. My(Ty KyIauKoBYIO 7. Jlenuxkos, O. I1. OcHOBBI pacueTa ¥ IPOSKTUPOBAHHUS AeTalICH
5. PaGouwe yepTexu aeTanci u y3508 mamus. 2007.

TexHuyeckue ycaoBus 1| 23| 4| s]|e6]| 7| 8| 9| 10 |Koncymranr
[Motpebnsemast MoIHOCTH P3, kBT 5 | 52|54 |56|58] 6 |62]64]|66] 68 |darassmaun
ano};aﬂ CKOpOCTL 03, paﬂ/c 9 8,5 8 75 7 7,5 8 8,5 9 8,5 HpI/ICTyHI/UI K BBIIIOJTHCHUIO
Cpok ciyx0BbI B 4acax 10000 3000 4000 6000 8000

Paccrostniie oT GOKOBBIX JIMHUN paMKH J0 TPaHUI] TEKCTA JTOJDKHO OBITh HE MEHee
5 MM B Hayajse CTpOK U 3 MM — B KOHIIE. PaccTosiHne OT BEpXHE WM HMXKHEW CTPOKHU
TEKCTa /10 COOTBETCTBYIOIIECH JIMHUM paMKU — He MeHee 10 MM; paccTOsSTHUE MEXAy
CTPOKaMH — HE MEHEE 8 MM.

Ha 3armaBHOM nmucTe Ka)XXI0TO paszaena NOSCHUTEIBHOW 3aIIMCKU BBITIOJIHAETCS OC-
HOBHas HaAMuCh Mo Gopme 2. Ha ocTampHBIX JIHCTaX 3aMUCKH CTABUTCS OCHOBHAs HA/l-
nuck no Gopme 2a.
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O06o3HaueHne KypcoBOro MPOEKTa MPOU3BOJUTCS B CIEAYIOLIEM COOTBETCTBHUH:

b-T6-[IM.15.- 00.00.00.P/13
2 4

1 3

1 — HanmpaByieHUE TOATOTOBKH ((paKyIbTeT);

2 — HoMep BapuaHTa 3aj1anust Ha KP

3 — Homep pasznena (st PII3), HoMepa cOOpOUHBIX €IWHUIl U AeTajed (s rpa-
dbuueckoit yactu KP);

4 — KOl HEOCHOBHOTO KOHCTPYKTOPCKOTO JOKYMEHTa — MOSACHUTEILHON 3alUCKU
(unu 0003HAUEHKE BUJ YepTeka AJisl rpauIecKoil YacTH)

Odopmrnenne nuctoB rpadguueckoit yactu BenoaHsa0T no ['OCT 2.104-68 ¢ oc-
HOBHOUM HAAMHUCHIO TI0 popme 2.

B rpaduueckyto wacte KP Bxoasr (popmar Al):
1. Penykrop. COOpOUHBII YEepPTEK.
2. Paboume ueprexu neraneit (hopmar A2, A3, A4).
3. OOuuit BUI IpUBOIa

3.5. TecToBbIE 3a1aHUA
[To nucuunnuHe «/leranu MalmMH U OCHOBBI KOHCTPYUPOBAHUS» MPEITYCMOTPEHO
IPOBEJEHUE CIEAYIOIINX BUIOB TECTUPOBAHUS: IMCbMEHHOE.
IIucbMeHnHoOe TecTUPOBAaHUE.
[IucbMEHHOE TECTUPOBAHUE PACCMATPUBAETCA KaK TEKYIIUW KOHTPOJIb yCIEBae-
MOCTH Y ITPOBOAMUTCS MOCJE U3YUEHUS ONPENEIEHHOTO pa3/iesia JUCHUTLIUHBI.
I[Ipumep 3apanus

Ne

Bormpocst

OTBETHI

1

O0001eHHas TOCIEeN0BATENbHOCTD
IPOCKTHPOBAHUS

PacCUCThl, MATCPUAJIBI, PaCUYCTHAA CXCMa

MaTepHAaIIbl, pACUYEThI, pacyeTHAs CXeMa

pacueTHas cXxeMa, pacueThl, MaTepUaIIbI

pacuCTHasd CXeMa, MaTCpualibl, paCYCTLL

COopouHO# eTMHUIICH SBISETCS

Ball

petyKTop

ramka

pYyKUHA

KecTKoCTh:

CBOMCTBO JIE€TaJIM, U3TOTOBJICHHON M3 Ma-
Tepuaia, C BBICOKON INIOTHOCTBIO

— R WIN|—=R W —

BO3MOJKHOCTh JIETAlI TepeaaBaTh OOJIb-
[IUE NONePEYHbIe HATPY3KH

CIOCOOHOCTh JI€Talld COXPAaHITh pa3Mepsl
1 GopMy MO MPHUIIOKEHHON HArpy3KOM

CBOWMCTBO JIETAJId COXPaHATh paboTOCIO-
COOHOCTH B TEUECHUE

B ycnoBHOM 0003HaueHny "3akienka
8 x20.01 TOCT 10299 - 80 uudpa 8
YKa3bIBaeT Ha ...

JJIMHY 3aKJICIIKU

JaMeTp OTBEPCTHSI

ANaMCTP I'OJIOBKU

ANaAMETP 3aKJICIIKH

MeTtpudeckas pe3b0a UMeeT yroi
npoduIs:

459

559

60°

65°

W= |W (N~
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6 | PexoMeHnmyemblil MaTepuai aJist Kpe- C10, C12, C13 1
MIEKHEIX KIIMHBECB CU 15,CH 20 2
Ct4, Ct5, Cranp 35, Cranps 40, Ctans 45 | 3

Crans 38XMIOA 4

7 | Haumensium mrymMmoMm rpu padote 00- | TpeyrojabHBIM 1
Ja7ar0T KOHWYECKHE Tepeavn C MPSIMBIM 2

3y00M. KOCBIM 3
KPYTOBbIM 4

8 | Ansa c6opku nepenaun n300paxxeHHOTO | pa3beM KopIiyca 1

pPEeAYKTOpa UCIIOJIb3YETCH ... OTBEPCTHE B JTHE 2
Jna cbopku nepenadu usod 6oKkOBOE OKHO (OTBepCTHe) 3
CMOTPOBOE OKHO 4
9 | PaGoTocrocoOHOCTh YepBSYHOM Mepe- | YepBsK 1
a4y TUMUTHPYET: YEPBAYHOE KOJIECO 2
YEpBAK U YEPBAYHOE KOJIECO B PABHOM 3
CTENEHU
WM YepBSIK WIH KOJeco B 3aBUCUMOCTH | 4
OT KOHCTPYKIIUU TIEpeIadun
10 7/////4%///%/‘ OcHOBHOIi 0cOOEHHO- HEBO3MOXHOCTh paboThI ¢ oceBbIMU Ha- | 1
iﬁ?“l CTBIO M300pakeHHOrO | rpy3kaMu
e Ha PUCYHKE TTO/IIIHII- BO3MOYXHOCTh pa0OThI CO 3HAYUTENBHBI- | 2
N HUKA Ka4€HUS SBJSICTCA | MU OCEBBIMH Harpy3Kamu
HEBO3MOKHOCTH pabOThI C IEPEKOCaMuU 3
KOJIell
BO3MO>XHOCTh pa0OThI CO 3HAYUTENbHBIM | 4
IIEPEKOCOM KOJIEI]

11 | Yopyrum sneMeHToM n300pakeHHOW | TOpCHOH 1
Ha PUCYHKE KOMIICHCHPYIOIEH IIajlb- | OJUHAPHBIN TOJICTHIN METaNTMYECKUN 2
1EBOM My THI ¢ METAITTNYECKUMHU JIICK
JIMCKAMU SIBISICTCS ... peccopsl 3

YopyruMm 3eMeHTOM H300pa#eHE | makeT TOHKUX IUCKOB 4
MYGTEL ¢ METAIUTHYECKHMH THCKA!

12 MTOHW)KEHHAsl KNHEMAaTH4ecKast TOYHOCTh | |
K 0CcHOBHBIM HEJIOCTAaTKaM YEpBSIUHON | Masible mepeaaToyHbpIe Yrcia 2
nepeaayn OTHocuTes (-Atcs) ... IIYMHOCTb pabOoThI 3

Hu3kui KIT/] 4

13 | IIpu nepenayu MOLIHOCTH OT BeAylle- | yBeau4yuTcs B 3 pasza 1
r'o Baja K BEZIOMOMY IIOCPEJCTBOM YMEHBINUTCS B 3 pa3a 2
MJIAHETAPHOU Mepenadn ¢ TpeMsl ca- yMeHbIuTcA B 1,44 pasza 3
TEJUTUTAaMU Harpyska Ha 3yObsi Koyec YMEHbIIUTCA B 9 pa3 4
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14 N3roros- 1.5 mm 1
g nenHoe 6e3 | 3.75 mm 2
~——— cmemenus | 3.00 MM 3
~~ .~ npsmosy6oe | 6.75 mm 4
~ | decKoe Ko-
L~~~ JIeCco u30-
OpakeHHOE
Ha PUCYHKE UMEET MOJIyJIb:
15 | HomuHanbsHbIM KpyTAnil MOMEHT Ha | He MeHee 250 Hm 1
Baiy penykropa 500 Hm. Eciu penyk- | me menee 1000 Hm 2
TOp paboTaeT ¢ yIapHbIMHU Harpys3Ka- e 6oixee 1000 Hm 3
MU ¥ K03 PHUIMEHT TMHAMUYHOCTH 500 Hm 4
paBeH 2, To ycTaHaBluBaeMasi Mmydra
JOJKHA 00J1a7aTh JOIMTYCTUMBIM KPY-
TAUIM MOMEHTOM:

3.6 Py0Oe:kHbIii KOHTPOJIb

[{ens mpoBeneHus: pyOEKHOTO KOHTPOJIS OIIEHUThH CTETIEHb BOCTIPHUSITHS YIEOHO-
ro MaTepuaja U MPOBOJUTCS JJIS OLICHKHU PE3yJbTaTOB U3YyUECHHS Pa3/IeNIOB/TEM JHUC-
LUTITUHBI.

Bonpocsl pyoe:knoro kourpoJsi Ne 1

Bonpocwi, paccmampueaemvie Ha ayoumopHuIx 3aHAMUIX

[lepeuncnure OCHOBHbIE TEHJEHIIMH B COBPEMEHHOM MAIllMHOCTPOCHHH.

Jlaiite onpenenenue aeTaiu, COOPOYHON eTUHUIIB, y3IIa.

[TosicHuTe, Kakue TpH OCHOBHBIE 33]]a4l PEIIAIOT IPU KOHCTPYUPOBAHUU JIETaIH.

HazoBuTe ocHOBHBIE KpUTEpUU PAOOTOCTIOCOOHOCTH JETAIIH.

N3o0pasute rpaduk u3MeHEHUs HArPy3KH, TOCTOSTHHON BO BPEMEHH.

[Tepeuncnure MeTOIBI BBIOOPA TOMYCKAEMBIX HANPSHKCHU U KOAPPUITUESHTOB 3amaca IpOoYHOCTH.

[Tepeunciute TUIIBI YEPBIKOB MO (hOpME HApE3aHHOM YaCTH.

HazoBute 00macTh MpUMEHEHUSI PEMEHHBIX Iepeiay.

HazoBuTe mapaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

_p-zn
60-1000

10. Hanumurte BhIpaskeHUE JJIs1 ONMPEICIICHHUS MEKOCEBOT0 PACCTOSHUS IUIMHIAPUYECKON Mepeaayun.

11. Ompenenure nuamMeTp BEAOMOTO HIKUBA, €CIM JUaMETp Bexyuiero mkusa d= 125 MM, oTHOCH-
TeIbHOE CKONbXeHue peMHst (= 0,02, yrioBasi CKOPOCTh BEAYIIETO MIKHBa ;= 98 ¢ yriioBas
CKOPOCTb BEJIOMOT'0 IIKUBA = 49 ¢!

12. laiiTe kinaccuduKaIuio 4epBsIkoB 1Mo Gopme mpodusis pe3bObl.

13. Ykaxute 001acTh MPUMEHEHUS LIETTHBIX Iepeiay.

14. HazoBuTe mapaMeTpbl M YKaKUTE UX Pa3MEPHOCTh B BEIPAKCHUU:

[k]=1k,]-K, K, K,

15. HarmummuTe COOTHOIIEHUE MEXKTY OKPY)KHBIM MOJIYJIEM M IIIaroM 3y04aToro KoJjeca.

16. IlpoBepbTe peMeHb Ha JIOJITOBEYHOCTb, €CIH JiuHA peMHs | = 1,2 M, Tuamerp BeayIIero K-
Ba d= 125 mm, yrioBas CKOpOCTh BeOMOT0 MmKuBa w= 30 ¢ MepeaToyHOe OTHOLICHUE TIe-
penauu u =3.

17. Naitte xnaccudukaiuio 3y04aThIX epeaad Mo pacioIoKeHUIO BajloB.

18. IlepeuncnuTe 1OCTOMHCTBA PEMEHHBIX IIEpEIaUy.

19. HazoBuTe mapaMeTphl U YKa)KUTE UX Pa3MEPHOCTH B BRIPAKCHUU:

LRI WD =
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20.
. Onpenenure yron o0xBara INIOCKOPEMEHHOW Iepenadu, ecial JuaMeTp BeJAOMOro ImkuBa d=

21

22.
23.
24.

25.

26.

27.
28.
29.
30.

31.

32.

33.
34.
35.

36.

37.

38.
39.
40.
41.

42.
43.

44.
45.
46.
47.

d=_"P

Hanummure cooTHOIIEHHE MEXKAY OKPYKHBIM U HOPMAJIbHBIM MOJYJISIMU KOCO3y0Ooro KoJjeca.

800 mm, muameTp Beaymero mkuBa d=200 mm.

Jaiite kmaccuduKkauio 3y04aThix Kojiec rmo ¢popme npoduiis 3yoa.
[Tepeuncnute HEJOCTATKH PEMEHHBIX TIepeIay.

Ha3zoBuTe mapamMeTpsl U YKaXKHUTE KX Pa3MEPHOCTh B BHIPAKCHUH:

_ (Zz +Zl)+ [(Zz _21)/(2”)]217 +2_Cl
3 ) ; ,

Bripazute quamerp NeIUTeIbHOW OKPYKHOCTH IUJIUHAPUIECKOTO TPsIMO3YOOro KoJieca uepes
MOJIYJIb.
Omnpenenute pacyeTHYIO OKPY)KHYIO CHIIY PEMEHHOH Mepeladu, ecIi MOIIHOCTh Ha BEAYILEM
mkuBe P;= 7 kBT, koapdunment nuramuaHOCcTH Harpy3ku K =1, auameTp Bemymero mkuBa
d; =200 mm, gacToTa BpaieHus BeAylIero mkuea n; =150 MuH .
JaiiTe knaccudukaiuio 3y0uaThiX Kojec o popMe U pacroIoKeHUIO 3yObeB.
YkakuTe Ha3HAUYCHUE PEMEHHBIX BaPHATOPOB.
N3o0pasuTte 3ckn3 KOHCTPYKITUU POJTUKOBOM IIETIH.
HazoBuTe mapaMeTphl ¥ yKaKUTE UX Pa3MEPHOCTh B BHIPAKEHUU:

[s]=[s,]-5, ] [s;]
Hanummre BeIpaskeHue IS OTpEAeTICHUs] TuaMeTpa OKPY>KHOCTH BBICTYTIOB MPSMO3Yy0OTO IIH-
JUHAPUYIECKOTO KoJieca.
Omnpenenute MOIIHOCTh Ha BeIyILIEeM MIKHBE TUIOCKOPEMEHHOW Mepeiadn, €M pacueTHOEe J10-
nmyckaemoe mnosiesnoe HanpspkeHue [k|= 2 Mlla, koaddurnuent guHamuaHocTn Harpy3ku K=
1, ckopocth pemHs V=10 M/c, mpuHa peMHs b=64 MM, TonmKHA peMHS 6=3,5 MM.
Jaiite knaccudukaiuio 3y0yaTeix nepeaad mo ¢gopme 3y04aThix KoJjec.
[lepeuncaure TpeOOBaHMS K MaTepranaM IPUBOIHBIX PEMHEH.
HazoBuTe mapaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

_2-n(d, +d,)+ 21 - 2(d, +d,)} -8(d, +d, )
8

Hanummre BbIpaskeHUE Ui ONpEesICHUs] TUaMeTpa OKPY>KHOCTH BIAJHH MPSIMO3yOOro IIH-
JMHJPUYECKOTO KOoJIeca.
Omnpenenure 4nCio 3yObeB YEPBAYHOTO KOJIECa MPU MEKIICHTPOBOM PACCTOSHUU a= 235 MM,
MopyJe 3anermienus m= 10 MM, kodgdunrenTe ruaMerpa 9epBsika q=_.
JlaiiTe KnaccuUKaIHIO 3y0UaThIX Mepeaay Mo NpU3HaKy B3aMMHOTO PACIIOIOKEHUS KOJIeC.
[lepeuncnure JOCTOMHCTBA LETHBIX Mepeaay.
N300pa3ute cxemy OTKPHITOH PEeMEHHO mepeaayu.
HazoBute napamMeTpsl 1 yKaXXHUT€ UX Pa3MEPHOCTh B BBIPA)KEHUMU:
R(1-7) <[]

k-A
BripasuTe BBICOTY TOJIOBKH 3y0a uepe3 MOAYIIb.
Omnpenenure NpeABAPUTEIbHOE HATSKEHUE PEMHS, €CIIM U3BECTHBI: KOOPPUIMEHT TATH @=
0,6, nonyckaemoe moje3Hoe HanpspkeHue pemHus [kol= 2,4 H/MM, mromams IIOIIEPEYHOTO Ce-
yeHus pemHst A= 150 MM,
Jlaiite kinaccuuKaimio 3youaTsIX nepeaad no Gopme nornepeyHoro CeueHus! pEMHS.
[lepeuncnnre HETOCTATKH LIETTHBIX MEepeay.
M306pasnTe cXeMy KOHHIECKOTO 3aIeIIICHNMS ¢ CyMMAPHBIM YIJIOM TIPH BepIInHax Korycos 90° .
HazoBute napamMeTpsl 1 yKaXXHUT€ UX Pa3MEPHOCTb B BBIPA)KEHUMU:

a

At=t, —t, =
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48.
49.

50.
51.
52.
53.

54.
55.
56.
57.

38.

59.

60.

61.
62.
63.
64.

65.

66.

67.
68.
69.
70.

71.
72.

73.
74.
75.
76.

Tl'KHﬁ'(”il)

2
Ya * [O-H ] u
Bripasute MexoceBoe pacCTOSIHUE YEPBSIUYHOM Nepeaaun 4epe3 MOIYJIb.
Onpenenure HaTSHKEHUE BeAyllleld BETBU PEMEHHOM Meperadyu, €Clid U3BECTHBI: KO ULIMEHT
taru @= 0,5 u npeaBapurenbHoe HaTsLKeHUE peMHst Fo= 400 H.
JaiiTe knaccuduKaIyio peMHel B 3aBUCUMOCTH OT MaTepuara.
VYkaxure 00J1acTh MPUMEHEHHI LIEMHBIX Mepeaay.
N3006pa3ute cxemy 4epBAYHOMN Mepeadn ¢ OOKOBBIM PaCIOIOKEHUEM YEepBSKa.
HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:

2-10°T,
v 0,85zp]o, |
BeipasuTe okpy)kHYIO CHITy 3y0O4aToil nepeaun uepe3 KpyTsIil MOMEHT.
JlaiiTe kmaccuUKaInio KIMHOBBIX PEMHEH MO0 KOHCTPYKITUH.
JlaiiTe onpeneneHue 1mara 3alerIeHus.
Onpenenure auaMeTp BEAYLIETO MIKHUBA IIIOCKOPEMEHHON NEPENadt, €CIIA OKPYKHOE YCHIINE

Fi= 1200 H, xoa¢dpunment narpysku K= 1, mmpuna pemas b=80 mm, J0myckaeMoe MmoJie3Hoe

o 1
Hanpsbkenue [ko]= 2 Mlla, oTHOIIEHHE TOJMIIMHBI PEMHS K IHAMETPy IIKHBA — = —

d, =K,3

ol

m, =3 YF'KFﬁ'KF

d, 40
HazoBurte napaMeTpsl U YKaKUTE UX Pa3MEPHOCTDH B BRIPAKCHUU:
T K, ,Nu>+1
da)ml = 770 3 : = 2
0,85, [0, [ u

Hanuimmire cooTHOLIEHNE MEXIY OKPYKHOM M paJiuaibHOI CHIIaMH B IIPSMO3YOOM IIMIIMHAPH-
YECKOM 3aLICTVICHHH.
Omnpenenute MOIHOCT YepBSUHOM nepenaun / n= 0,85/, Beiaensiomend Bo BpeMs paboThl Ter-
noBoit motok Q=900 Br.
JlaiiTe kiaccu(pUKaIMIO epeadu 1Mo NPUHIIMITY NTepeadu IBUKCHUS.
JlaiiTe onpeneneHre MeK0CeBOro pacCTOSIHUS.
N3o0pazute cxeMy MoIynepeKpecTHOW PEMEHHOM nepe1ayn.
HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:
m(Zl +2z )
2
Hanummmre cooTHOIIEHHE MEXKY OKPYXHOH U OCEBOM CHIIaMH B KOCO3YOOM IMJIMHAPHYECKOM
3aleTUICHHH.
Omnpenenute AMaMeTp 3ar0TOBKH LMIMHIPUYECKOTO 3y04aToro Koieca, eciu JaHo: p=15,7 MM,
z=21.
JlaiiTe Kiaccu(pUKAIMIO Nepeaay Mo Croco0y COSMHEHUS TeJl BpaIleHUs.
[IepeuncinTe OCHOBHBIE T€OMETPUUECKUE XAPAKTEPUCTUKHU LEITHOM NEpe1adn.
N3006pasuTte cxemy NepeKpecTHOW peMEHHON NepeIadu.
Ha3oBute napameTpbl 1 yKaXKUTe UX Pa3MEPHOCTh B BBIPAKEHUH

m = 3\/1’5YF2 Kpy Ky, - Cosy-T, /(qzz[am])

Hanummre cooTHOIIEHHE MEXKAY BBICOTOM rOJIOBKU 3y0a U MOJTYJIEM.
Omnpenennre BETUYUHY KPYTAIIETO MOMEHTA, IMEpeaaBaeMoro 3y04aThiM KOJIECOM C Mapamer-
pamu: m= 5 mm, z= 30 MM, b=40 MM, eciu pacueTHas OkpykHas cmia We= 25 H/MM.
Jaiite knaccupukanuio mnernei mo KOHCTPYKIUU.
[lepeuncnure OCHOBHbIE TEOMETPHUUECKUE XapaKTEPUCTUKN PEMEHHOM repe1ayH.
N3006pazute cxemy 3y0UuaToii nepeaau ¢ BHEITHUM 3alCTUICHUEM.
HazoBuTe mapaMeTpbl 1 yKaXHUTe UX Pa3MEPHOCTb B BHIPAKEHUHU:

h=h,+h, =2 +c")-m

a=05(d, +d,)=
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77.

78.

79.
80.
81.
82.

83.
84.

85.
86.
87.
88.

9.
90.
91.
92.
93.

94.
95.
96.
97.

98.

99.

100.
101.
102.
103.

104.
105.
106.
107.

Hanmumure BblpakeHue ajisi ONpeeieHUs] NepeaTOuYHOr0 OTHOIICHUS Hapbl UINHApUYE-
CKHX 3yO4YaThIX KOJIEC.

Omnpeznenure BEIMYUHY OKPYKHOTO YCHIIHSI 3y04aToro Kojeca, epeaioniero MomHocTs Pr=
2,8 kBT mipu yriioBo# ckopoctu ;=14 paz/c. [Tapamerpsl koseca m= 5 mm, z,= 80 .

JaiiTe K1accU(pUKAINIO POJTUKOBBIX IETNeH M0 KOJINYECTBY PsIIOB.

Jaiite onpeneneHre 3BOJTbBEHTHI.

N306pa3ute cxemy peMEHHOI Nepeauu ¢ HaTSKHBIM POJIMKOM.

Ha3oBute napameTpsl 1 YKaXKATE UX PAa3MEPHOCTh B BBIPAKEHUN:
_L5Yy, Ky, Ky, - Cosy - T,

d -d, - m

BeIpa3nuTte OKpyKHYIO CKOPOCTh KOJIECa Yepe3 MOAYJIb 3aLCTUICHMS.
Onpenenure OpUEHTUPOBOUHYIO TOJIIMHY INIOCKOTO PEMHS, €CJIM MOIIHOCTb Nepeaaun P=7

kBT, yactora BpamieHus Beaymiero mkuBa n; =500 muH". OTHOIIEHHE TOJIIIUHBI PEMHS K

o 1
IUamMeTpy IIKUBa — = —

d, 40’
JaiiTe xmaccudukanuio nepeaad ruOKon CBI3bIO IO PACIOIOKEHHUIO B IPOCTPAHCTBE.
[lepeuncaure JOCTOMHCTBA 3yOUaTHIX NEpeaay.
N3006pa3ute cxeMy peMEHHOI nepeiay co CTYNEHYaThIMU IIKUBAMH.
HazoBuTe napameTpbl U YKa)KUTE UX PA3MEPHOCTh B BHIPAXKCHUH
170 [z, /q)+1]

Oy = .KH/?.KHU'TZS[O-H]
z,/q a

Oy = [O'Fz]

w

BeIpasure nenuTenbHbli JuaMeTp 3BE304KH Yepes3 Lar LETu.

Onpenenurte 4yuciao 3yObeB MIECTEPHH, €Cld 3BeCTHHI: a= 200 MM, m =4 MM, u = 4.
Jaiite KnaccuuKanuio nepeaay no cnoco0y peryIupoBaHus IPOBUCAHUS 1ICTIH.
[lepeuncnure HeAOCTATKU 3yOUaThIX Mepeay.

HazoBute napameTpbl U YKaXKUTE UX PA3MEPHOCTh B BHIPAXKCHHH

170

(z,/q)o,]

Onpeznenure MOIIHOCTb, KOTOPYIO NEpeaeT MECTEPHs, UMEIoLIas napaMeTpsl m= 4 MM, z;=
20, ;=100 pan/c, ecnu okpyxkHoe ycmimue F= 500 H.

JlaiiTe knaccupuKanuio LEMHbIX IepeJayd M0 KOHCTPYKTUBHOMY UCIIOJIHEHHUIO.

[epeuncaure ciocoObl U3rOTOBICHHS 3yOUaThIX KOJIEC.

N300pa3ute nuarpaMMmy U3MEHEHHs KPUBBIX CKOJIBXKEHHS B 3aBUCUMOCTH OT KO3((puIreHTa
TATH.

Ha3zoBute mapameTpsl 1 yKaXKUTE UX Pa3MEPHOCTb B BBIPAKECHHM:

2a

(q+z2,)

Hanummure BeIpaskeHue Ui ONPEAEICHUS KOIMYECTBA TEIUIA, BBIACIIOMIETOCS B YEPBAYHOM
peaykrope.
JlaiiTe KnaccupUKao pEeMEHHBIX Iepeiad [0 HAIPaBJICHUIO BPALLICHHUS IKUBOB.
[aiite onpeneneHue MOIyIIS.
N300pa3ute cxeMy LEMHOM Nepeiauy U IPOCTaBbTe OCHOBHBIEC T€OMETPUYECKHE TapaMETPBI.
HazoBuTe mapaMeTphl U yKaXUTE UX Pa3MEPHOCTD B BBIPAKCHUM:

o _m_ dn _5H_Th

aw=(22/q+l)-3 'KHﬁ'KHu'Tz

m=

i= = w2 _
w, n, d,gy, z T

HanumuTe BoipakeHue 11t onpeaeaeHus KodQppuiueHTa TAru peMeHHO! Iepeiavn.
JaiiTe xmaccudukanuyio nepeaay 1mo crnoco0y co3aaHus HATSHKEHUS PEMHS.
VYKaxuTe NpeuMyIiecTBa KOCO3yObIX [UIMHIPUYECKIX KOJIEC.

N300pa3uTte 3cKU3 KOHCTPYKITUHU ABYXPSATHON POITMKOBOM IICTIH.
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108. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUM:
£ q
22(1- 1) p,,
109. HanummuTe BbIpakeHUE AJIsl ONPEAECICHUS TUaMeTpa BEAYIIEro MIKUBA MIIOCKOPEMEHHOM me-
penaumu.
110. Onpenenurte BEIUYMHY KPYTAIIETO0 MOMEHTA Ha THXOXOJAHOM Bally, €CJIU JJAHO: M= 5 MM, Z|=
20, z,= 50, ;=100 pan/c, P;= 5 xBT.
111. JlaiiTe knaccuuKammio YepBIKOB MO YUCTY 3aX0/I0B.
112. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUMU:
o n d,, z, T

j=—t =t =Tom T2 _ 2 _ (g5 =1gd
o, n d . Tn 80, =180,

Oy =

wml

113. BeIpa3ure nomyckaeMoe HalpsKEHHE pa3pblBa 4epes Mpeaes TEKYUECTH.

114. TIpsmosy0Oas mecTepHs ¢ mapamerpamu m = 4 MM, z= 20, mepenaet KpyTsamui MOMeHT T =
20 Hwm. Omnpenenute pacyeTHYIO OKPYKHYIO CHJTY MEepeIadH.

115. Jlaiite knaccuuKamuio YepBIKOB 10 HAIPABJICHUIO BUTKOB.

116. B kakux ciay4asx NpUMEHSIOTCS MOJIUKIMHOBBIE pEMHU?

117. M300pa3ute cxeMaTUYHO IUIMHAPUUECKOE 3yOuaToe KOJIeCO W MPOCTaBbTE OCHOBHBIE T'€O-
METPUUYECKUE XAPAKTEPUCTUKH.

118. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

_ Al _dlla]
‘K K

119. [laiite knaccupuKanuio 4epBsiUHBIX Mepeiad Mo PACIONOKEHHUIO YepBsKa.

120. YkaxuTe npenMyniecTBa KIMHOPEMEHHBIX MEPeaay Mo CPaBHEHUIO C TUIOCKOPEMEHHBIMH.

121. M3ob6pasute cxemy 3y0a ¢ 3BOJIBBEHTHBIM MPO(UIEM.

122. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

KF,

z =1L
" |F]

123. HanummuTe COOTHOLIEHHUE MEXIY HaTsHKEHUEM BEeIylIEH U BEIOMOW BETBEW pEeMEHHOMU mepe-

nauu (hopmyna Ditnepa).

124. B uepBsiuHOi ape m= 3 MM, z,= 3, z,= 27, q = 9. Onpeaenute MEeXIEHTPOBOE PACCTOSIHUE d.

125. Jlaiite knaccupukanuio 3y04aThix KOJIEC M0 KOHCTPYKIIUH.

126. YkaxuTe HEIOCTaTKU KIIMHOPEMEHHBIX Mepeaay.

127. N300pa3ute cxemy mapbl MUIUHAPUICCKIX 3yOUaThIX KOJIEC C BHYTPECHHUM 3aIleTICHHUEM.

128. Ha3zoBuTe napamMeTpbl U YKaXUTE UX Pa3MEPHOCTh B BBIPAXKECHHH
o=t
[e [e

129. Hanumure COOTHOLIEHHE MEXIY HATSKEHHEM BEIyILed BETBbIO PEMEHHON Iepenadyu, Ha-

YaJbHBIM HATSHKEHUEM M OKPYKHOUM CUIIOMN.
130. Onpenenure oKpy)HOE yCUiIue Ha mectepHe m = 4 mm, z= 20, nepenaronieii MomHocts P=5

kBT mpu ©=100 paz/c.
131. JlaiiTe onpeaeneHue NPOYHOCTH JETAIIN.
132. YkaxuTte 0COOEHHOCTh apXHUMEI0BA YECPBSIKA.
133. M3ob6pasute nonepevyHoe ceueHne KOPAIIHYPOBOTO KIIMHOBOTO PEMHSI.
134. HazoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

2o _m %
w, n, d; z

135. HanummuTe COOTHOLIEHHWE MEXAY HATSKEHUEM BEIOMOM BETBH, HAYaJIbHBIM HATS)KEHHEM U

OKPYKHOH CUJIOW B pEMEHHOU Iiepeaaye.
136. TlepeunciauTe OCHOBHBIE KPUTEPUHU PAOOTOCTIOCOOHOCTH JIeTasICH.
137. Ykaxxute 0cCOOEHHOCTh KOHBOJIIOTHOTO YEPBSKA.
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138. M3006pazuTe npoaoapHOE U MONEPEYHOE CEUSHUs 3y0UaToro peMHs.
139. HazoBute mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:
o _n _ d,

] =——= ==
w, ny, d, (1 -¢ )

140. HanumuTe BbIpaXKeHUE JJIsI ONPEACTCHUS] OKPYKHOW CHJIbI Ha BEAYIIEM IIKWMBE PEMEHHOM
nepenayu.

141. Yron npu BepIIMHE JEIUTEIBHOTO KOHYCa BEIOMOTO KOoJieca KOHMYECKOH mepeaaun o= 60°.
Yron MexJy oCIMH KOHUYECKHX KoJeC & =&, +J, = 90°. Onpeenurs NepenaTouHoe YuCIo
9TOM mapsl.

142. Ilepeuncnure TOCTOMHCTBA YEPBAYHBIX NIepeaay.

143. M3o6pasute 3Mm0pbl H3MEHEHUS HANPSHKEHUH B MOTIEPEUHBIX CEYCHUAX PEMHS MO KOHTYPY
nepeaayn.

144. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUMU:

145. Hanummure COOTHOIIEHUE MEXKIY OKPY>KHBIMU CKOPOCTAMH BEYIIETO U BEJOMOTO IKMBOB
PEMEHHOU IIepeayn.

146. IlpoBeppTe LeTb MO JOMYCKAEMOMY JIaBJICHUIO B IapHupe, eciu [p]= 21 MIla, nepenaBae-
Mas MoiHocTh P = 8 kBT, ckopocTs nernu v = 2 m/c, muametp Banuka d = 9,55 MM, mmpuHa
nenu b =27,46 Mmm.

147. Kakoe HampsiKeHHE B KaUueCTBE MPeIeIbHOro OepeTcst IpU pacdere Ha MPOYHOCTh IPH Tepe-
MEHHOM XapaKkTepe Harpy3ku?

148. Ilepeuncnnure HEAOCTATKU YEPBAYHBIX IIEpEAAY.

149. M3006pa3ute cxemy cuil, IEHCTBYIOMIMX Ha Bajl B PEMEHHOM repeaaye.

150. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUM:

YFTIKH,H

LR [O'F ]

151. BeIpa3ure MeX0CeBOE pacCTOSIHUE YEPBSIUHOM Mepeaauu 4epe3 Mo1yJIb.

152. Omnpenenute YUCIIO PAIOB LEMH €CIM OKpY)KHas cuia B nepenade F, = 2000 H, koaddunu-
eHT skcmuyatanuu  K,= 1,5, momyckaemasi okpyxHasi cuia Jisi ogHopsaHoM uwenu  [Fy]
=1500 H.

153. Tlepeuucnute TpeOOBaHUS K MaTepHaiaM YepBIYHBIX MEpeaay.

154. M3006pa3ute cxemy CHIJI B IPSIMO3yOOM ITUITMHAPUIECKOM 3aIlCTUICHHH.

155. HazoBuTe mapaMeTpbl U YKaXHUTE UX Pa3MEPHOCTb B BHIPAKEHUMU:

z= —Kg l
POKa Kle

156. Hanumure Boipaxenue i onpenenenus KIIJ[ yepssunoil nepenaun.

157. Onpenennute MakKCUMaJIbHOE OKPYKHOE YCHIIME, KOTOPOE MOXKET MepeaaTh LenHas nepeaaya,
€CJIM JI0IIyCKaeMO€e JaBJICHUE B IAPHUPE [p] =21 MIla, mmpuna uenu b = 27,46 mm,
muametp Bamnka d = 9,55 Mm.

158. B kakoM ciyyae B KauecTBE MPEJEIIbHOTO HAMPSHKEHUS MPH pacyeTe Ha MPOYHOCTh Oepercs
Npeaea TEKy4eCcTH?

159. Tlepeuucnute TpeGOBaHUS, MPENBIBIAEMBIC K YEPBSIKY.

160. M300pa3ute cxeMy CHJI, IEUCTBYIOIIMX Ha 3y0, MPsSMO3yOOro, 3BOJIBBEHTHOTO Kojeca MpH
pacuere Ha U3THU0.

161. Ha3zoBuTe mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

])1 — [K] ) A ) Ul

K

g
162. HanumuTe BBIpa)K€HHE ISl ONPEAECICHUS KOJWYECTBA TEIia, OTBOJUMOTO 4Yepe3 MOBEpX-
HOCTb OXJIQXKJICHHSI KOPITyCa YEPBSIYHOTO PEAYKTOpA.
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163. Onpenenure MOIIHOCTb, MEPEAABAEMYIO LIENIHOM mepenauei, ecim OKpyxkHas cwia Fy =

2000 H, ckopocTs 11enu v = 5 M/c.

164. N3o00pasute cxemy CHII, ICUCTBYIOMIMX B KOCO3yOOM HUITUHAPUICCKOM 3aIICTIIICHHH.
165. HazoBute mapameTpsl U YKaXKUTE UX PA3MEPHOCTH B BHIPAKCHUMU:

d, =(1100...1300)- 3 il =(520...610)- 3 it

1 2

166. Onpenenure OKpYKHOE YyCWIME B LIEMHOW Nepeaaye, €CIM HATSXKEHHWE Beaylled BETBU

—

bl

A

13

14.
15.

16.

17.

18.

19.

20.
21.

22.
23.
24.
25.

F=5000 H, maTsoxenue Benomoi Betsu F,=2000 H.

BOI’ZpOCbl aﬂ}l CAMOCNOoAmMeNbHO2O UYUEHUA
Ha3zoBute ocHOBHBIE (DAKTOPBI, BAUSIOIINE HA YCTAIOCTHYIO IPOYHOCTH JIETAIIH.
[TosicauTe, KaKue BOMPOCH HEOOXOAUMO PENIaTh MPU KOHCTPYUPOBAHUH JICTATH?
Ilo xakuM IpeenbHBIM HANPSDKEHUSM BENETCS ONpENENeHUE (pacueT) AONyCKaeMbIX Hamlps-
YKEHUH TIPH CTAaTHYECKUX U MIEPEMEHHBIX Harpy3Kax.
JUis KakuX MaTepuaJioB M YCIOBUM HATrpy:KEHMs IETAJIM MCIOJIB3YIOT IIPEAesl NPOYHOCTU
(0y,0,), IpH ONpENeNIeHUHN I0ITyCKaeMOro HalpsKEHUs?
[Tokaxxute Ha rpaduke U gaiiTe GU3NUECKOE ONPeaeIICHNE TTPeeia TEKy4eCTH (GT )
JlaiiTe onpeneneHue npeiesia BBIHOCIUBOCTH MaTepralia IETAIN.
[TosicHuTe poah KOHCTPYKTOPA, TEXHOJIOTA M SKCILTyaTAllMOHHHUKA B TPOIIECCE CO3TAHMS MAIITHH.
HazoBute nopsmok (3Tamnsl) IpOSKTUPOBAHKS MAIIIHH.
Hanummre BhIpakeHHE U MPOBEPOYHOTO pacyera JeTajiau, paboTaomeil Mo HaupsKeHUAM:
pasphbiBa, U3ruoda, cpesza, KpydeHusl.

. HazoBuTe 1 nmosicauTe nmapamerpel B BeIpakeHuu: S =S, - S, - S,

11.
12.

JlaiiTe onpeneneHre N3HOCOCTOMKOCTH JA€TaH.
JlaiiTe onpeeneHne MUKIOB U3MEHEHUs HANPSKEHUH MPUBEACHHBIX Ha TpaduKax:
a ' '

e o i Linkn '
i Lnkn . o 1

0O O — T S ¢ W I R
. / i u v \
t

- . '
1
I
|
|
I
|
I
|
I
Il
|
I
|
I
|
|
|
1
L
I
1
I
1
I
T
|
1
|
|

. JUId KakuxX yCJIOBUN HArpyXeHHsl JeTalld UCIONb3YeTCs MpeeN yCTalocTu (6. ) IpH onpee-

JICHUHA JOITyCKACMOI'0 HAIIPSAXKCHUA.

HazoBute ocHOBHBIE (haKTOPHI, OT KOTOPBIX 3aBUCUT MPOYHOCTDH JETAIIH.

N300pa3ute rpaduku M3MEHEHUsT HANPSHKECHUN 1O MyJIbCHPYIOLIEMY, CAMMETPUYHOMY U He-
CUMMETPUYHOMY LIMKJIaM.

B xakoMm cimyuae B KadecTBe NMPEEIBHOIO HAMPSHKCHHS MPU pacdyeTe Ha MPOYHOCTh Oepercs
npeesa IPOYHOCTH?

JU1sl KakuX MaTepuasoB U YCIOBUI HATPY)KEHUs UCIIOJIB3YIOT IPEAEN TEKYYECTH, IIPU OIpeie-
JICHUH JI0MYCKAeMOTo HalpsKeHus?

Vv

ok, k
HasoBuTe mapameTpsl B BBIpaXEHUH: [0 ] = — 4%
k, -[S]
Hanummre OCHOBHBIE ypaBHEHUS MPOYHOCTH ISl JeTanei, paboTaIMUX 1O HANPSIKESHUSIM:
cpesa, pa3pbiBa, U3ruda, KpyueHusl.
Ilepeuncnure OCHOBHBIE TAIlbI IPOLIECCA CO31aHUS MAIIMH.
JlaliTe omnpeneneHre MUKIa HaNpsHKeHUH, aMIUTMTYAbl M CPEIHETr0 HampsbkeHusd mnukia. [loka-
KHUTE X Ha rpaduke IUKIa B 00IIEM caydae.
HazoBute ocHOBHBIE (haKTOPBI, OT KOTOPBIX 3aBUCUT MPOYHOCTDH JETAIIH.
JlaiiTe onpeneneHye 10IyCKaeMOro HalpsKEHUs.
N300pa3uTte 3cKU3 KOHCTPYKITUU BTYJIOYHOM IICTIH.
N306pa3ute cxemy rHIOMAHON Mepenayu.
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26.

27.

28.
29.

30.
31.

32.
33.

34.
35.

36.

—

P w

O N

10.
11.
12.

13.
14.

15.

16.
17.

18.

19.

20.

21.
22.

N3o6pa3ute cxemy peMeHHOW Mepeayd C pa3BMKHBIMH KOHYCHBIMU HIKMBaMH (KJIMHOpPE-
MEHHBIN BapuaTop).

Onpenenure AuamMeTp OKPYKHOCTEHM BBICTYIIOB M BIAIUH AJIs KoJsieca, eciau: m= 4 MM, z= 16,
h*,= 10, x =+0,3.

VYkaxute, B KaKuX clydasx NpeArnoYTUTEIbHO IPUMEHEHNE IIEBPOHHBIX MEpeaay.

Omnpenenure MHUHMMAaJIbHOE YMCIO 3yObEB IIECTEPHHU, NPU KOI((UIMEHTE BBICOTHI FOJIOBKH
h*,= 0,8 u yrue sarerenns o= 20",

[Tepeuncnure qocTonHCTBa 3y0UaThiX nepeaad HoBukona.

BripaszuTte cmelieHne MHCTPYMEHTa MPU W3TOTOBICHHHM KOPPUTHPOBAHHBIX 3y0UaTBIX KOJIEC
4yepe3 MOAYIb.

HanwumuTe BbipakeHue U1 ONpeAeIeHNs yrila 00XBaTa Ha BEyIIEeM IIKHBE PEMEHHOW IepeaayH.

Onpenennure 4uciio 3yObeB IMIECTEPHU, MOIYJIb 3allCIICHUs KOTOpOi m= 4 MM, AHaMETpP OK-
PYXHOCTH BBICTYNOB d, = 86,4MM, KO3 (UIIMEHT BBICOTHI r0J0BKH h’,= 0,8.

N300pa3uTte nonepeyHoe ce4eHrne KOPATKAHEBOTO KIIMHOBOTO PEMHS.

OmnpenenuTe TuaMeTp 3aroTOBKU Ui KOCO3yOOTO IMJIMHIPUIECKOTO KOJeca, eClu: My= 4 MM,
z=16, B =8%06"34"" (Cos 8°06°34"* = 0,99).

Bripasure OKpyXHYIO CKOPOCTh 3BE3I0YKH Yepe3 Liar LEeIH.

Bonpocsl py0e:kHOTro KOHTpOoJIsi Ne 2
Bonpocvl, paccmampusaemvie na ayoumopHulx 3aHAMUAX

. HepeqnanTe JOCTOMHCTBA MNOAIIHUITHUKOB Ka4YCHUA.

Hanumure hopmyiny 1 onpeaeneHus J0JIroBeYHOCTH MOAIIUITHIKA B MIIH. 000pOTOB U TO-
SICHUTE TIapaMeTphI.

Kak knaccudunuupyrorcs npy>KuHbI 0 KOHCTPYKTUBHBIM ITpU3HAKaM?

[TpoBenuTe MPOEKTHBIN pacyeT BEAOMOTO Balla MPSIMO3YOOT0 IUITHHIPHIECKOTO OTHOCTYTICH-
yatoro peaykropa. [lepenaBaemplii kpyTamumii MomeHT 108 HM, fonmyckaemoe HanpsiK€HHE Ha
kpydenue 20 MIla. HaznaubTe iuameTpsl Baia Mo MOAMIUITHUKY U IO 3y0uaToe KOoJIeco.
Jln1s yero npu pacyete Bajia CTPOSIT SIMIOPHI U3TUOAIOMIMX U KPYTSIIUX MOMEHTOB?

UTo Ha3BIBAIOT MOAMIUITHUKOM U MOAMSATHUKOM?

Haueprture B pa3pese 3CKN3 pauaibHOr0 IMIAPUKOBOTO MOAIIUITHUKA.

Hamummure Gopmyny ans mpoBepKy Bajla Ha KPyUEHUE U MOSICHUTE TapaMeTPhI.

Kaxkoe TpeHue xenaTesbHO UMETh B IOJIIUITHUKE CKOJIBKEHHUSI U IIPU KAKUX YCIOBUSAX OHO
BO3HHMKAET?

Kaxk kmaccuduiupyrorcst Bassl o Gopme MornepeyHoro CeueHus ?

Uro o3HauaroT nepBbie ABE MU(PHI cripaBa B HOMEPE MOAMIUITHUKA?

Hanummure hopmyny ams onpeaeneHus MOMEHTA CONTPOTUBIICHHS Bajla IPU pacueTe Ha U3Tud
Y TIOSICHUTE TIapaMeTphl.

UT0 KOMIEHCUPYIOT KOMIICHCUPYIOITHE MY ThI?

Onpenennure HECYITYIO CIIOCOOHOCTh MOANIUITHUKA CKONIbXKeHUs. J{luameTp Bana 42 MM, IIHPU-
Ha OpOH30BOT0 BKJAaJbIIA 45 MM, Aommyckaemoe nasienue 8§ Mlla.

N3 kakux 37€MEHTOB COCTOUT MOALIUITHUK CKOJIbKEHHUS?

Hamumunre ycioBrue M3HOCOCTOMKOCTH NOAIIUITHUKA CKOJIBKEHHS U MIOSCHUTE ITApaMETPBI.
Jlist Beaymiero Bajia peaykropa mo100paHbl paauaibHble mapukonoammmauka Ne 205 ¢ nu-
HaMHU4eCKoU rpy3onoabeMHocTbio 19,5 kH. Onpenenure 1oiroBe4HOCTh MOAINIMITHUKA B Ya-
cax. DkBHBajeHTHas Harpy3ka 3620 H, yactora Bpamenus Bana 1500 mun-1.

Haueptute B pa3pese 3cKuU3 paidaibHO POIUKOBOTO MOAMIUITHHUKA.

Hammumure dopmyny nmst mpoBepku ynpyrux siaemeHToB MYBII Ha cMsaTHE ¥ TOSICHUTE TTapa-
METPBHI.

Pannaneubrii chepudeckuii IByXpsaHbIN mapukonomumHuK Ne 1205 Harpy»)eH 3KBUBaJICHT-
HOM Harpy3ko, cocrasistomeid 2340 H. Ckosibko MITH. 000pOTOB CIIOCOOEH BBIJIEPKATh MO
LIUITHUK, €CJIA €r0 AMHAMHU4YecKas rpy3onoaseMHocts 12100 H.

Yem oTiinyaeTcs pacueT HEMOABUKHBIX OCEH OT pacyeTa BpalllaroIuXcs ocei?

Ha3oBute Buapl pa3pylieHns NOAMMUITHUKOB CKOJIbKEHHUS.
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HagepTuTte B pazpese 3CKu3 paauanbHOTo chepuiaeckoro 2-xX psIHOTO MOIIUAITHUKA.
Hammumure dopmyny nist mpoBepku ynpyrux siaemeHToB MYBII Ha cMsaTHE U TOSICHUTE TTapa-
METPEL.

. Haznauenwne my@r.
26.

Omnpenenure AMHAMUUYECKYIO TPY30MI0AbEMHOCTD MOAIINIIHUKA KaueHus, coBepIuatouero 153
MJTH. 000pOTOB 32 BECh CPOK CITY>KOBI. DKBHBaJIeHTHast Harpy3ka 3620 H.

Haueprtute scku3 prnaHueBoil xecTkoit MyQThI.

Hanummure hopmyny ans onpeaeneHus 5KBUBaJICHTHOI'O MOMEHTa MIPU pacueTe Baja Ha Co-
BMECTHOE JICHCTBUE KPYUCHHS U U3TN0A U TIOSICHATE TTapaMeTpBhI.

Knaccudukanus MmypT mo npuHIumy neicTBus.

[TpoBepwTe ycnoBus pabOThI MOANIUITHIKA CKOJIBXKEHUS 06€3 upe3MepHoro Harpesa. Harpyska
Ha noammHuK 40 kH, nuamerp Bana 80 MM, mmpuna 6a06uTOBOTO BKIaAbIIA 90 MM, HacToTa
BpamieHus Bana 500 muH -1. [p] = 20 MlIla.

[lepeuncnure KOHCTPYKTUBHBIE PA3HOBUIHOCTH MPSMBIX BaJOB.

Kak Ha3bpIBarOT MOJIIUITHUKH B 3aBUCHMOCTH OT HAIPaBICHUS BOCIIPUHUMAEMON Harpy3Ku?
HavepTuTte B pazpese 3CKU3 paAuajbHOTO MIAPUKOBOTO MOIIIUITHHUKA.

Hanummre hopmyny ams onpeaeneHus J0IrOBEYHOCTH MOAIIMITHUKA B MITH. 000POTOB H TIO-
SICHUTE TTapaMeTpBhI.

HazoBuTe pa3sHOBHIHOCTA KOMIIEHCUPYIOIIHX MY(]T.

Omnpenenure AuaMeTp Bajia pelyKTopa, €CIIU B OTACHOM CEYEHHH IO KOJIECOM JeHCTBYET U3-
rubatommii MoMeHT 260 HM u kpyTsanmii MomenT 180 Hm. lonmycTrMoe HampsbkeHHe Ha U3THO
JUIsl cTany 45 npu HanpeccoBaHHOM Ha Basl koJsiece S0 MlTa.

Uro o3HaualoT TpeThs udpa crpaBa B HOMepe MOAMUITHUKA?

Hanummure hopmyny ams pacyeToB AuameTpa Bajia Ha U3rHO U MOSICHUTE TapaMeTpBhI.
[TpoBepwTe ycnoBus pabOThI MOANIUITHIKA CKOJIBXKEHUS 06€3 upe3MepHoro Harpesa. Harpyska
Ha oammHauK 60 kH, nuamerp Bana 100 MM, mupuna 6a60uToBOrO BKiIaAbima 120 Mm, gac-
toTa Bpamenus Bana 500 mun -1. [pV] = 20 MIlam/c.

Kpurepuu paboToCriocOOHOCTH M pacyeTa BajioB.

. Kakue npeumMmymeCcTBa UMCIOT MMOAIIHUITHUKKU CKOJIBXKCHUS MICPCA MOAINITHUKAMU KaueHus?

42.

PacuetHblit cpok city>kObI 17151 MOAIIUITHUKOB KaueHUs! OBICTPOXOAHOTO Bajla peayKTopa co-
crasysger 5600 yacoB npu yactore BpaeHus Bana 940 mun-1. OnpeaenuTe 10JIroBEYHOCTD
MOJUIUITHUKOB B MJIH. 00OPOTOB.

Kakumu nokazarensiMy OlIEHUBAIOTCS IPOYHOCTh U KECTKOCTh BaJIOB?

Knaccudukanys noAmMMMHIKOB KaYeHUS 110 BUAY BOCIPUHUMAEMON Harpy3Ku.

Haueprure 3ckn3 KOIbLEBOMN MATHI C MOAISATHUKOM.

Hanummre dopmyny ams onpeneneHus: 5KBUBAJICHTHONW AMHAMUYECKOM HArpy3KH JIJIsl POJIUKO-
MOAIIUITHUKOB U TIOSICHUTE MapaMeTphI.

Kaxkue momymienust HeOOXOIUMBI PU COCTABICHUH PacUETHOM CXEeMbI Bajia?

Haueptute B pa3pese 3CKU3 KOHUYECKOTO PaJHalIbHO-YIIOPHOTO MOAIIUITHUKA.

Hammumure dopmyny nmst mpoBEpKH H3HOCOCTOMKOCTH pab0OYUX TOBEPXHOCTEN KYIauKOBOU
CIIETTHOU MY(PTHI ¥ MOSICHUTE TAPaAMETPHI.

HazoBute pasHOBHIHOCTH CaMOJIEHCTBYIOMUX (CAaMOYITPaBIsieMbIX ) My(T.

Jlyis Beqy1ero Baia peaykropa moao0pansl paauaibHbie Mapukonomumauka Ne 205 ¢ au-
HaMUYECKOU rpy3onoabeMHOCThIO 19,5 kH. Onpenenure 10AroBe4YHOCTh MOAIIMITHAKA B Ya-
cax. DOkBuBajneHTHasa Harpy3ka 3620 H, yactora Bpamenus Bana 1500 mun-1.

Hauepture 3cku3 My@dThl CO Cpe3HBIMH MTU(TAMH.

Hanummre ycnoBue MpOYHOCTH Baja Ha U3TUO U MOSICHUTE MapaMeTphl.

Ha xakoii Bug nedopmaiiuu paboTaroT U pacCUUTHIBAIOTCS IUIUHAPUUYECKHIE MPY>KUHBI?

Baut 3Be3/104ku 1I€MHOM Niepeiayl yCTAaHOBJIEH B MOIIMITHUKAX CKOJIBKEHUS C BKJIAJbIIIAMA U3
ceporo uyryHa. Onpeznennre MakCUMaJIbHYIO YIVIOBYIO CKOPOCTh Bajla U3 YCJIOBHS IIEpErpeBa
noamunHUKoB. Harpyska na nogmunauk 2400 kH, nuna muna 40 my, [pV] = 2*106 MIla m/c.
JIns kakuX Lesiei Ha Bajax JeNaroT rajdTeau U TPOTOUKHU?

J11s 4ero “3roTaBIMBAIOT KOHUYECKUE IIUTIBI?
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Haueptute B pa3pese 3CKHU3 OTHOPSIAHOTO MIAPUKOBOTO YIIOPHOTO MOAIINUITHUKA.

Hanummre ycnoBue H3HOCOCTONKOCTH MOAIIMITHUKA CKOJIBKEHUS U MOSACHUTE apaMeTphl.
[Iepeuncnure OCHOBHBIE TapaMETPbl BUHTOBBIX LIUJIUHIPUUECKUX MPYKHUH.

Onpenenure quaMeTp HEBpAIIAIOIICHCS OCH Ipy30Boro 6J0ka. Pasmepsl moka3aHbl Ha cxeMme.
Cymmaphoe ycunue, aeiictytomiee Ha 610k S000H. [omyckaemoe HanpsikeHHUe Ha U3THO IS
Marepuana ocu 100 MIla.

Kax Ha3pIBatoTCsl ONIOpHBIE YaCTH Baia?
B kakux ciny4asx ciaenyeT NpUMEHSITh CPeprudecKue MOIIUITHUKHI?
Haueprute 3cku3 NpyKUHBI CHKAaTHUS.
Hanumure dhopmyny 171 onpeaeneHus 5KBUBAJICHTHON IUHAMUYECKON Harpy3Ku JUIsl paau-
QJIBHOTO POJIMKOBOTO MOAUIMITHUKA U IOSCHUTE MapaMETPHI.
Bain penykropa ycTaHOBIIEH B MOJIIMITHUKAX CKOJIBXKEHUS ¢ BpoH30BbIMU BKIaabimaMu. Or-
pEeAEIUTE MAKCUMAJIBHYIO JOIIYCTUMYIO YIJIOBYIO CKOPOCTB Bajla U3 YCIOBUS OTCYTCTBHS I1€-
perpesa noamunauKoB. Harpyska Ha ogun noamunauk 2800 kH, qmuHa mumna 45 mM, [pV] =
2*10° MITa m/c.
Kax xnmaccuduiupyrorcest Bajibl 1o popMe reoOMEeTpHIECKOi ocu?
W3 xakux MatepraioB U3roTaBIMBAIOT BKJIAIBIIIN U KOPIYCca MOJIIUITHUKOB CKOIbXKEHUA?
Hanumure hopmyiny 171 onpeaeneHusi CKOPOCTH CKOJIbKEHUS IIHIA MO MOAMUITHUKY U MOosiC-
HUTE MapaMeTPBI.
HazoBuTe pa3HOBUIHOCTH CHEMHBIX MY(QT.
Paguanbhblit cheprueckuil 1ByXpsaaHbii mapukonoqmunHuK Ne 1205 Harpy»eH S5KBUBaJICHT-
HOM Harpy3koi, coctasistomei 2340 H. Ckonbko MTH. 000pOTOB CIIOCOOEH BBIACPIKATH MOJI-
LIUITHUK, €CIIU €T0 JTUHAMU4ecKas rpyzonoasemMHocts 12100 H.
[lepeuncinre TOCTOMHCTBA MOAIIUITHUKOB KAYEHHUS.
Haueptute 3cku3 rpebeHYaTO MATHI.
Hanumure hopmyny 1 onpeaeneHus 5KBUBAJICHTHON AUHAMUYECKOM Harpy3KH JUIsl yIop-
HBIX TIOJIIMITHUKOB U MOSICHUTE NTapaMETPBHI.
Kaxkue ceyenus Bana npeanoaoKUTEIbHO OMACHBI?
B kakux ciyuyasx BO3HHMKAeT 3a€laHU€E B MOJIIMITHUKAX CKOJIbKEHUS?
Haueprture B pa3pese 3CKU3 MAPUKOBOrO paguaibHO-yIIOPHOTO MOAIIUITHHKA.
Hanumure dopmyny asst onpenesneHus moisspHOro MOMEHTA COITPOTHBIICHUS BaJla P pac-
YyeTe Ha KPYYEHHUE U MOSCHUTE MTapaMeTpBl.
HazoBuTte pasHOBUAHOCTH KOMIICHCUPYIOIIUX MY(]T.
Koneca rpy30Boii TeJIEKKHU A1 TEPMUYECKON 00paOOTKH JIAKOKPACOUHBIX MTOKPBITHI ycTa-
HOBJICHBI Ha paJHalIbHBIX IIIAPUKOBBIX MOAIIUITHUKAaX. BHyTpeHHUE KOJIbIa TOAIIUITHUKOB
buKcUpYIOTCS Ha OCH € TIOMOIIIbIO Taek. OmnpenenanTe SKBUBAIICHTHYIO HATPY3KY Ha MO IIMII-
HUK, €CJIM TeMIIepaTypa B TEPMUYECKON KaMmepe 150° C, K,;=1,2. Macca 3arpy’KeHHOU Te-
nexku 420 xr. K=1.
[To kakoMy UKy U3MEHSIOTCS HAPSHKEHUS N3rH0a BO BPALIAIOIIUXCS OCSX ?
B kakux cioy4asx BEIOOp MOAMIMITHUKOB KaUYeHHS POU3BOAUTCS MO CTATUYECKON IPY30II0ab-
€MHOCTH?
Hanumure hopmyiny 171 onpeaeneHus MOMEHTa COIPOTUBIICHHS Bala IIPU KPyUEHUH U T10-
SICHUTE NTapaMETPBI.
JlaliTe XapaKTepUCTUKY BTYJOUYHON MY(THI.
[IpoBeppTe NOANATHUK HA U3HOCOCTOMKOCTD. JlnameTp nsaTel HapyxHbIi 50 MM, BHYTpEHHUU
30 mm. OceBoe ycunue, nepenaBaeMoe natot 9420 H, nonmyckaeMmoe naBiieHUE Ha MTOAMATHUK
12 MITa.
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86. s gero Ha Bajax CTaBIT IIIIOHKH?

87. Kakwue kimacchl TOUHOCTH (CKOJIBKO MX) YCTAHOBJICHBI JIJIs1 TOAIIUITHUKOB KaueHUs1?

88. HaueprtuTe 5CKM3 BTYIOYHO-NAIBIEBON MY(DTHI.

89. dopmyna s onpeesieHUs] JuaMeTpa Bajla U3 pacuera Ha KpydeHHUE, TOSICHUTE TapaMeTphI.

90. Ompenenute nuaMeTp MIUNa, Ha KOTOPBIA nercTByeT peakuus 8§ kH. Inuna muna 32 mm, 10-
IycKaeMoe HarpshkeHue i ctanu 35 Ha u3ru6 55 Mlla.

91. Kak xiraccuuiupyroTcst mpsiMbie BaJIbl IO BHEITHEH Gopme?

92. llepeuncnure HENOCTATKU MOJIIMITHUKOB KAaUCHHUSI.

93. Hanmmure opMyiy s ONpeAeTICHHs T0JITOBEYHOCTH MOAIIUITHIKA B Yacax U MOSICHUTE T1a-
paMeTpahl.

94. JlaiiTe XapaKTEPUCTUKY BTYJIOYHOU MY(THI.

95. Onpenenute 1UaMeTp BBIXOJIHOTO KOHIIA Bajla PeAyKTOPa, KOTOPHIH MmepeaeT MOIHOCTh 4,5
kBT nipu yriioBoit ckopoctu 76,5 pan/c, momyckaemoe HamnpspkeHne Ha kpydenue 22 Mlla.

96. HauepTute 3CKU3 BTYITOYHON MY(THI.

97. Hanmmure Gopmyiy ais pacdeTra 1uaMeTpa Bajia Ha COBMECTHOE ICUCTBUE KPYTAIIETO U W3-
rubaroIIero MOMEHTOB U TIOSICHUTE TTapaMeTPHI.

98. OnpenenuTe HECYITYIO CITOCOOHOCTH MOAMIUITHUKA CKOJIBKEeHH. J{lnametp Bana 38 MM, mmpu-
Ha OpoH30BOrO BKJIaakima 40 MM, gomyckaemoe faasinenue 6 MIla.

99. Hanmmure opmMyiy a1 MPOBEPKHU Bajia HA KPYUYCHHUE U MTOSICHUTE TTapaMeTPBHI.

100. Ompenenure nuamMeTp IiIagKoi HEBpaIIarOMEHcs ocH i 2-X OJIOKOB KPIOKOBOM MOJIBECKH.
Pa3mMepsbl moka3ansl Ha cxeme. Ycuine Ha kproke 50 kH. Jlomyckaemoe HanpsiKE€HUe Ha 13-
ru6 100 MITa.

[ 1

50]15 o{so

F
101. HauepTuTe 3CKM3 MIAPOBOTO IIHUIIA.

102. Hanmmmre ¢opmyy ais mpoBepku ynpyrux nanbiieB MYBII Ha u3rub u nosicaure napa-
METPBI.

103. Omnpenenure nuameTp muna, Ha Kotopeli gerctByet peakuus 11500 H. [Inuna mmna 45 MM,
JI0ITycKaeMoe HanpshkeHue s cranu 35 Ha uzrud 55 Mlla.

104. B yem 3akirodaercs NPUHIMIHAIBHOE Pa3Inunue MEXY BaJIOM U OCbIO?

105. B xakux pexumax TpeHHs pabOTarOT MOAMIUITHUKN CKOTBKEHUS ?

106. Hamumure ycioBre MpOYHOCTH Bajla Ha U3TMO U MOSICHUTE TTapaMeTPBhI.

107. Ha3zoBuTe pa3HOBUIHOCTH CaMOJICUCTBYIOIHUX MY(QT.

108. Omnpenenure JUHAMHYECKYIO I'PY30I0bEMHOCTh IOJIIMITHUKA KaU€HNUs1, COBEPIIAIOIIETO
153 mutH. 060pPOTOB 3a BECh CPOK CITY)Obl. DKBUBaJICHTHAs Harpy3ka 3620 H.

109. Knaccuduxarus moJmMIHuKOB 110 GopMe Tell KaueHUsl.
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110. Hamumure Gpopmyity Ui onpeaeseHns SJKBUBAJICHTHON Harpy3KH s MOALIMITHAKA Kade-
HUS B 00LIEM BHJIE U TIOACHUTE MapaMeTphI.

111. HazoBuTe pa3sHOBUIHOCTHU TIIYXUX (KECTKUX) MY(PT.

112. Onpenenurte nuameTp Baja peAyKTOpa, €CJIM B OACHOM CEUYEHHMU O KOJIECOM JAEHCTBYET
u3rubatommii MomeHT 260 HM 1 kpyTtsanmii MomenT 180 Hm. JlomycTrmoe HampspkeHHe Ha
n3rud A1 ctanu 45 mpu HanpeccoBaHHOM Ha Basl kojiece S0 MITa.

113. YeM oTamyaercs pacueT HETIOABM)KHBIX OCEHl OT pacueTa Bpallatouxcsi oceil?

114. Yto o3HauaroT nepbie ABE IU(GPHI CTipaBa B HOMEPE MOAMIUITHAKA?

115. Kak knaccupuimpyroTcst Ipy>KUHbI 10 BUAY BOCHIPUHUMAEMOI Harpy3KH.

116. TlsTa HACTEHHOTO MOBOPOTHOTO KpaHa BBIMOJHACTCS U3 CTAIBHOW OSCIIIOBHOW XOJIOAHO Je-
dbopmupoBannoit TpyOsl o I'OCT 8784-75 ¢ Hapy>KHBIM TUaMeTpoM 45 MM U TOJIUHON
creHku 10 MM, onmpaercs Ha YyryHHbIN NOANATHHK. [I[poBepbTe MOANATHUK HA U3HOCOCTOM-
kocTh. OceBoe ycunue 10 kH, nonyckaemoe nasnenue 12 Mlla.

117. TlosicHuTe, B UeM 3aKIIOYASTCS Pa3Iudre MEXy TPOCKTHBIM M MPOBEPOUYHBIM (YTOUHEH-
HBIM) pacyeToM?

118. Kakas pazHuIiia Mexay IMIUIOM U MIEUKOM?

119. HauepTuTte 3CKHU3 NPYKUHBI PACTSIKEHHUS.

120. Hanummre ¢popMyity AJist ONIpeAeIICHHs] TOATOBEYHOCTH TOIIITUITHUKA B Yacax U MOSICHUTE
napaMmeTpsl.

121. YTo KOMIEHCUPYIOT KOMIIEHCUPYIOMNUE My(THI?

122. Onpenenure quamMeTp BIXOJAHOTO KOHIIA Bajla peAyKTOpa, KOTOPBIH MepeaaeT MOLHOCTD 5
kBT nipu yriioBo# ckopoctu 46 paj/c, normyckaeMoe HanpsbkeHue Ha kpydenne 22 MIla.

123. HazoBuTe mapaMeTpbl U YKaXXUTE UX Pa3MEPHOCTH B BHIPAKEHUH (ILIIIOHOYHOE COEUHE-

b <[z.]

P

124. Ompenenure nuamMeTp HEBpallalOIEHCs OCH rpy30Boro 6yoka. PaccrosiHue oT mecta Kper-
JICHUSI OCH JI0 cepeanHbI 0y10Ka 1mo 50 MM ¢ 06enx ctopoH. CymMMapHOe yCUiIue, TeHCTBYIO-
mee Ha 6s1ox 8000H. lomyckaemoe HamnpsikeHue Ha U3rub uist Matepuana ocu 100 MITa.

HUE): T, =

50 |.50

BOI’lpOCbl O/l CAMOCMOAMENbHO20 U3yvyenus
Kak xnaccudumupyrotcest mpy>KUHBI 110 BUAY BOCTIPUHUMAEMON Harpy3ku?
Hauepture 3cKku3 CIIOMHON NATHI C MOAIATHUKOM.
HagepTtute 3cku3 mmrma ¢ yCTpoHCTBOM, (PUKCHPYIOIINM Ball B OCEBOM HaIpaBICHUH.
Kakwue Basnbl Ha3bIBatOT KOPEHHBIMU?
Kakue npenmyiecTBa nmeet GpUKIMOHHAS CIIETTHAS My(Ta [0 CPABHEHHUIO C KYJIauyKOBO?
Kakoii mapameTp u3zmeHseTcss IponopiroHaIbHO U3MEHEHHIO UHJIEKCA MPY>KUHBI?
Kak Ha3pIBaroTCs ONOpHBIE YaCTH Basia?
HavepTtute 3cku3 npy>KUHBI paCTSKEHHUS.
9. C kako# 11enbpI0 BO (h1aHLeBOM My(Te IPUMEHSIOT IPOMEXKYTOUYHbIE MTOTYKOIbIa?
10. Hauepture 3cKHU3 MPOMEKYTOUHOTO Bajia 2-X CTYNEHYATOTO PEAYKTOpa.
11. Kak yctpoena u pabotaet 3youaras mydra?
12. HazoBuTE pa3HOBUAHOCTHU CLETIHBIX My(]T.
13. Kakue Basbl Ha3bIBalOT KOPEHHBIMU?
14. Kakoii 1omkeH ObITh yPOBEHb Macja, €CJIN MOINIMITHUK Ka4eHHsI CMa3bIBae€TCs B MACIISTHON BaH-
He?
15. YUto Takoe «KECTKOCTh MPYKUHBI»?

NN R WD =
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16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

[98)

*

10.
11.

12.

13.

Haueprure 5cku3 Bajia ¢ Hape3aHHON KOHUYECKON IIECTEPHEM.

[lepeuncinure pa3HOBUIHOCTH PECCOP.

Haueptute 3cku3 ueTBEpTHOM peccopbl.

Uto Takoe «TOpCHOH»?

Hauepture smopsl pacnpeneiaeHus: THAPOANHAMUYECKOTO JaBJICHUS B MOAIIUITHUKE CKOJIbXKe-
HUS 110 OKPY>KHOCTH.

UTo Takoe «KECTKOCTh MPYKUHBI»?

Jyst wero menaroT KaHaBKHM Ha pab0OYMX MOBEPXHOCTSX BKIIAJIBIIICH?

Haueptute 3cku3 noiaysnenTudeckoi peccophl.

Kakue ¢pyHkunu BbIMOIHSAET NPYKUHA B MAIIMHAX.

MO’KHO T TPUMEHSThH APUKOBBIE paANabHbIC MOAMUITHUKA IS BOCIPUATHAS KOMOUHUPO-
BaHHBIX Harpy30k?

Bomnpocel py0exnoro kourpoJisi Ne 3
BonpOCbl, paccmampueaemvle HA aydumoprlx SAHAMUAX
HazoBure u nosicaute napameTpsbl B BEIPAKECHUU
F 6M
DT L
1,4kl 1,4kl
[Iepeuncnure 1OCTOMHCTBA CBapPHBIX COCIMHEHUM.
N3o0pazute coequHeHune, it KOTOPOTO HMEET MECTO BBIPKCHHE:
o = o < [11]
1
P
HazoBute napameTpsl ¥ yKaxkKUTe UX Pa3MEPHOCTb B BBIPAKEHUHU (IIMIOHOYHOE COEAMHEHUE):

2T
T.=——< rc]
dl pb
Omnpenenure ynenpbHOE JaBJICHUE HA TOCATOYHON MOBEPXHOCTH, €CIIM B COSTUHEHHUH CYIIIECT-
ByeT HaTir N= 15 mxmmM, d= 60 mm, C,=0.7, C,=2.4, E, = E, =2.0x 10° MIla

N300pa3ute pe3p00BOE COeAUHEHUE, Il KOTOPOT'O UMEET MECTO BBIPAXKEHUE:

alz.]

ITosicHUTE MapaMeTpsl B BBIPAXKCHUU U HA30BUTE UX PA3MEPHOCTD:

d
T=T,+T, =05F,d, d—c”f +1g(y + 0)
2

HazoBuTe 1OCTOMHCTBA M HENOCTATKU COCAVMHEHUN C TapaHTHPOBAaHHBIM HATITOM.

Hcexonst u3 MpOYHOCTH CONPSTraeMbIX AETANICH ONPENEIUTh MAKCUMAIbHBIN KPYTAIIUA MOMEHT,
KOTOPBIM MOKET MEPENaTh COCAUHEHNE C TaDAHTHPOBAHHBIM HATATOM, €CIIM ITOCAOYHbIN JUa-
meTp d = 60 MM, BHYTpEHHUH 1uameTp oxBatbiBaeMoit netainu d; = 40 MM, Hapy>KHBIH AMAMETP
oxBatbIBaronieit neranu d, = 90 MM, qIMHA TIOcaIoYHON MOBEepXHOCTH | = 60 MM, K03 duIn-
ent Tperus £ = 0,08. Jlomyckaemple HANIPSHKEHUS PACTSKEHUS JCTaICH [ap J =160MIla .

[Iepeuncnure HEAOCTATKU MIIMIOHOYHBIX COCAMHEHUM.
HazoBurte napaMeTpsl U YKaKUTE UX Pa3MEPHOCTDH B BRIPAKCHUU:

Hanwumure BeipaskeHus uist onpeneneHus kodgdumnuento C; u C, B COCTUHEHUN C TapaHTH-
POBAaHHBIM HATATOM.

Omnpenenute BEMMYNHY HEOOXOIUMBIX YICIBHBIX IaBICHHH B COCTUHEHUU BTYJIKH CO CTYIIH-
el ¢ rapaHTUPOBAHHBIM HATATOM, €CIH JWAMETP IMOCAJAOYHOTO MecTa CTymuubl d=I125mum,
JUTHHA TIOCcaIo9HOT0 MecTa L=60mm, kodddunment tpenus f=0,2, oceBoe ycunue F=1500H.
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14.
15.
16.

17.

18.

19.
20.
21.

22.
23.
24.

25.
26.

27.
28.

29.
30.
31.

32.

33.
34.
35.
36.

[lepeuncanre ciocoObl U3TOTOBICHHS PE3LOBI.

YKaxure, 4TO OTHOCUTCS K HEJOCTATKaM CBAPHBIX KOHCTPYKIMIA?

HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:
4F,

r-d]

Hanummure BeipakeHue AJs OnpeeieHus JaBlIeHUs Ha MOCaI04YHOM MOBEPXHOCTU B COEAMHE-

HUU C TaPAHTUPOBAHHBIM HATSTOM..
HazoBuTe mapaMeTpsl ¥ yKa)KUTE UX Pa3MEPHOCTh B BHIPAKEHUSX

2 2
O xe :—pz = [Gplclake = —pz < [Gp]
-4 -4
d, d
Jlaiite Knaccu(PUKAIMIO CTHIKOBBIX CBAPHBIX LIBOB MO (POPME MOATOTOBIEHHBIX KPOMOK.

[TpuBeauTe KIaccuuKanuio MMoHoK o popme. M3o06pasure ux.
Omnpenenute HANPSHKCHUE B CTBIKOBOM IBe, eciiu F=24xH, B=110mm, o =5mm.

Op = <[o,]

N306pa3ute TaBpoBOE CBAPHOE COEIMHEHHNE CTHIKOBBIMU U YTJIOBBIMH IIIBAMHU.
Ha3zoBwure, pa3HOBHIHOCTH MIMHIPUYECKUX COSAUHEHHUH C HATATOM TI0 CIIOCO0Y COOpKH.
Pacmmudpyiite mapameTpbl B BEIpOKCHHUH:
F
<[z}

° ndnK;p
Jaiite kaccupuUKalnio yriaoBbIX IIBOB MO (hOpMe MOMEPEYHOr0 CEUCHHUS.

Hanumure BblpakeHue JUIst pacyeTa 00ITa, Harpy>KEHHOT'O OCEBOW CHIIOH, C Y4ETOM CKpy4H-
BAHMSI IIPU 3aTSIKKE.

Hanummure ycnoBue, onpeensiomniee caMOTOPMOKEHHE Pe3bOBl.

Onpenenuthy NpeaenbHYIO BeMWUMHY cuibl F, ecmm dyp=12mm, marepuan Oonra Ct 3,

[0,]=240MIla , xo>pduumenT 3anaca npounocts [s/=2, [t.]=(0,6...0,7)[c p ]

Ilepeuncinre 1OCTOMHCTBA U HENOCTATKH CBAPHBIX COCIUHEHUMN.

[TosicHuTe, NOueMy B BUHTOBBIX JOMKpaTax MPUMEHSAETCS] YIOPHBIN Npoduib pe3nobl?

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

r_ E < [T']

c bl - c

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:
N,=N,+12(R_ +R,)

[Tepeunciure HETOCTATKH PE3bOOBBIX COSAMHEHUH.

N300pa3ute cBapHOE COCTUHEHNE BCTHIK C IBYMS HAKJIaIKaMU.

N300pa3ute npope3Hble CBapHBIE MIBBI.

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

T

p o 18V
tg(y +9)
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37.

38.

39.
40.

41.

42.
43.

44,

45.

46.

47.

48.
49.
50.

IlosicHUTE 3a CUET KaKUX CHUJI BOCIIPUHUMAETCS Harpy3ka B COCJUHEHUU C FapaHTHUPOBAHHBIM
HATATOM..
[TpuBenuTe ypaBHEHHE MPOYHOCTH JIJIsl CBAPHOTO COEIMHEHHSI N300pakeHHOT0 Ha PUCYHKE:

JlaiiTe onpeneneHre HAMPSHKEHHBIX M HEHANIPSDKEHHBIX Pe3bOOBBIX COCTMHEHHM.
Omnpenenurte ycunue BBIIPECCOBKH, eciit d=60mm, L=100mm, f=0.08, p=20MIla.

fv
f

Hamumure BBIPpAXXCHUC JIA OHNPCACICHHA BCIMYMHBI YCHUIIMA, KOTOPOC MOXKCET IEpEaaBaTb
CBapHOC COCAUHCHUC!

F B

T'TJ

Kaxkue cpenctBa mpoTHB caMOOTBHHYMBAHUS PEe3bOOBBIX COCTMHEHUN BBl 3HACTE?
HazoBuTe Bu coeqMHEHMs], TOKa3aHHBIM Ha PUCYHKE, YKa)KUTE Ha3HaueHue fetanei (?) B co-
€IMHEHUU.

JlaiiTe onpeneneHue mara pe3bosl.

HazoBuTe mapaMeTpsl ¥ yKa)KUTe UX Pa3MEPHOCTb B BHIPAKEHUU:

F, :
Tp =7”d2tg(\u+(p)

HazoBute BUa coerHEHUS, MOKa3aHHBIN Ha PUCYHKE, YKOKUTE Ha3HaueHue aetanei (?) B co-
CANHCHUU.

HazoBuTe napaMeTpbl 1 YKaKUTE pa3MEPHOCTU B BBIPAKCHUM:

2
4F d
o, = 1+12) =2 -1g(p+
ST d? ) 2(p+y)

JlaiiTe kmaccuuKaIyio mMIoHOK 1o GopMme.
N300pa3ute coennHEeHUE C TapaHTUPOBAHHBIM HATATOM.
JlaiiTe onpesieNieHHe YIIIOBBIX IIBOB IO ()OPME TOMIEPEYHOTO CCUCHHS

LU
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51.

52.

53.
54.

55

56.

57.

38.

59.

60.
61.
62.

63.

64.
65.

66.

HazoBuTe napaMeTpbl 1 YKaKUTE UX Pa3MEPHOCTb B BHIPAKEHUU:

AF,
O, =0p+0, = 1+8 <lo,

7Z'-d1
Omnpenenure MakCUMaJIbHO JOIYCTUMOE aBICHHUE Ha nocaﬂquoﬁ IIOBEPXHOCTU B COCIUHE-
HUU C TapaHTUPOBAHHBIM HATATOM, UCXOJs U3 NIPOYHOCTHU JeTanel. JnameTp nocagouyHon no-
BepxHOCTH d=50 MM, BHyTpeHHMI nuametrp oxBarbiBaemon netanu d; = 30 MM, HapyKHBIU
auaMeTp oxBatbiBaromieit aeranu d, = 80 M. [lomyckaemble HaNpsDKEHUST MaTepraia AeTanen
[o,]=160MIla .

Ha3oBute npenmymecTsa MINOHOYHBIX COCAUHEHUMN.
JlaliTe omnpeneneHrue YIriloBbIX IIBOB MO PACHOJIOKEHHIO OTHOCUTEIBHO JIEUCTBYIOIIETO YCH-
sl

. I300pa3ute 601TOBOE COEAMHEHUE, TSI KOTOPOTO UMEET MECTO BHIPAKCHHE:

4-13F
1 lop]

Pacmm¢pyiite napameTpsl B BRIpa)KEHUH:

¢, =05[F/(0,7K[r!])- 2b]
Onpenenure BennunHy kod(dQuimenTa TpeHus: Ha MOCaI0YHON MOBEPXHOCTH 0007a U CTYIH-
IIbI, €CJTM KPYTSIIMA MOMEHT TepeaaBaeMblii coenHeHuEM 1=9%] 05HM, YAECIbHOE JTaBJICHUE
Ha TI0CAJI0YHOM MOBEPXHOCTH p=20H/MM2, d=300mm, L=40mm.
JlaiiTe onpeneneHue CBapHOTO COSIMHEHUS MOKAa3aHHOTO HAa PUCYHKE:

Kakoe n3 60JITOBBIX COeMHEHUH SBIISCTCS HAMPSHKEHHBIM?

| i
\\d\\\\\\\r—ﬁp NN\
ANNENNREEEENNETN IS

N =

f__

[TokaxuTte Ha cXxeMe OCHOBHbIE T€OMETPUUECKHE MTapaMeTphl PE3bObI.
Kakue cpeacTBa IpoTHB CaMOOTBUHUYMBAHMS PE3OOBBIX COCTMHEHUH.
B cBapHOM coeauHEHHM TOJOCHl MHUPUHON B=60MM ¢ KOCBIHKOW BeJIWYHMHA HAXJIECTKH CO-
craBiger L=35mm. Ornpenenute MHUHUMAJIbHYIO TOJIIMHY HOJOCH, eciu F=10kH,
[z, ]1=65Mlla .

2

HazoBuTe 1 nosicHuTe nmapameTpsl B BBIpﬂ)KCHI/II/I'

/
Tc 1456_[C]

HJ’IH KaKux ueﬂeﬁ npu COCANHCHUN I[CTEUICI/I BHaXJICCT NPUMCHSIOT KOCBIC CBAPHLIC HIBBI?
N3obpazute npoduinu pe3rd, MPUMEHSIEMBIX B MAITHHOCTPOSHHUH.

Omnpenenute AMaMETp MOCAAOYHON MOBEPXHOCTH Baja CTYIUIIBI, €CIH YCHIIUE 3alpPECCOBKU
F=30000H, ynenpHoe AaBieHUE HA MOCAIOYHONU MOBEPXHOCTH p=15MIla, nnuHa MocagovHo-
ro mecta L=100mm, kodpdutnment tperus /=0, 1,
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67. Jlaiite onpeneneHue npeaenaa TeKy4eCcT! IIIaCTUYHOTO MaTepHaa.

68. M300pa3ute 0oTOOPTOBAaHHOE CBAPHOE COCTMHECHHUE.

69. Hanmmute BhIpaKeHHE Ui ONpezeneHus nuamerpa 0oita B HEHANPSHDKEHHOM OOJTOBOM CO-
€IMHEHUH, HArPY>KEHHOM OCEBOM PacTATMBAIOIIECH CUIIOM.

70. PactmpyiiTe mapaMeTpbl B BEIPAKECHUU:
2

71. IlpoBepbTe MPOYHOCTH LIMOHKHM HA CPE3 B IIMOHOYHOM COEAMHEHHUHU NEPENAIOLIEM KPYTALIHi
MoMeHT 7T=10Hwm, ecnu nuameTp Bana d=26mm, MUPUHA MMOHKKA b=8 mm, pabouas nauHa
mmoHky /=30 mm. Jlomyckaemble HanpsbkeHus cpesa [T, ] =70 Mlla

72. Ilepeuncnure MpeuMyIIeCTBa pe3bOOBBIX COCTUHECHHH.

73. V300pa3ute cxeMy U MOCTaBbTE€ HEOOXOAUMBbIE 0003HAYCHUS K PacUeTy CTHIKOBOT'O CBAapHOTO
1IBa.

74. Hanumure BbIpaKCHUE Ul ONpEeNeHHs AuaMeTpa 00jTa, MOCTaBJICHHOTO C 3a30pOM B CO-
€IMHEHUH C TTONIEPEYHON HArPy3KOM.

75. Onpenenure BenuuuHy F, ecian marepuan peranei Cr3, [o,]=160MIla , nomyckaemoe Ha-

psDKEHHE cpesa it cBapHoro msa [T, ]=0,8 |_G » J
6 =10mm

Los

76. Hannmure ypaBHEHUE TPOYHOCTH JIJIsI CBAPHOTO COCTMHEHHS, N300pa)KEHHOTO HA PUCYHKE:

/ M

b

77.1loueMy NpH HANpPsHKEHHOM Pe3b0OBOM COCJMHEHUHU PACUETHOE YCUJIME NMPHUHUMAIOT PABHBIM
1,3F, ane F?

78. s dero cayxat mnoHku? Jlaiite onpezenenne HapsHKEHHOTO U HEHANPSKEHHOIO IITOHOY-
HOT'O COEIMHEHHS.

79. Ha30BUTE OCHOBHBIE THIIBI HENIOJIBUYKHBIX COCTMHEHUM.

80. [TosicHuTe, KAKMMHU CTIIOCOOAMHU MOYXHO YMEHBIIUTh AUAMETP 0OJITa MOCTABICHHOTO C 3a30POM
B COCAMHEHUU C IIONEPEYHON HATPY3KOU.

81. Hanumure ypaBHEHUE MPOYHOCTH ISl CBAPHOTO COCTMHEHUS

L —£>
M

|5
—

|

82. ITouemy TpeyroiapHbIe pe3bObl IPUMEHSIOT IS KPETIEKHBIX U3AEIUi?

83. HazoBuTe nmapameTpsbl, BXOASIIUE B BBIPAXKEHUE: p = (%) < [ p]
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84. Onpenenure AMaMeTp CBapHBIX MPOOOK, ecinu F'=100xH, nomyckaeMoe HanmpsDKEHUE YIIIOBBIX
WIBOB 1 POOOK Ha cpes [z, ] =75 Mlla

F % 3=10mMm

F

o o |

70Mm

85. JlaliTe XapaKTepUCTUKY MOJBUKHBIX U HETIOABUKHBIX IIMOHOYHBIX U MUIMIIEBBIX COCAMHEHUI.

86. 3o0pazute cxeMy pacrpeesieHus] Harpy3KH 10 BUTKaM Pe3bObI.

87. Hanuiure BhIpaskeHHE JIJIs1 pacueTa Ha POYHOCTH KJI€EBOI0 COCAMHEHUSI.

88. [losicHuTe movemMy JUIsi XOJAOBBIX BUHTOB MIPUMEHSIOT MPSIMOYTOIBHBIN MPO(HIIb pPe3bOHbI.

89. Pacimdpyiite mapameTpsl B BRIPAKEHUU U YKAKUTE 00JIACTh €r0 MPUMEHEHUSI:
Tl

c

T = <|r
¢ 1,4k|€1+€d,|

90. OnipenenuTe BEIIMYMHY HATSITa B COCIMHEHUM CTYMHIIbI C BaJOM, €CIU yJEIbHOE JaBJIEHUE Ha
0cafo4Hoi oBepxHocTH p=10H/Mm’, d=50mm, C;=0,7; Cy=2,4; E;=E,=2-10"H/ur’.

91. llepeuncnure HETOCTATKU KIEEBBIX COCAMHEHUIA.

92. Kakue ocHOBHBIE Tpoduu pe3b0 B 3HAETE?

93. 300pa3uTte cCoeNMHEHUE CTYIHIIBI C BAJIOM MOCPEACTBOM CTSKHBIX KOJIEIl.

94. Ykaxute 0071aCTh IPUMEHEHHUS Pa3bEMHBIX U HEPa3beMHBIX COCTMHCHUMN.

95. Ilo xakoMy TUaMeTpy IPOU3BOAAT PACUET HA MPOYHOCTH OOITOBBIX COCTUHEHUN?

96. N300pasuTe cBapHOE COEMHEHNE BHAXJIECT JOOOBBIMU IIBAMH W TIOKAXXUTE SITIOPY pacrpee-
JICHUS HAMPSDKEHUH B TOOOBBIX IIIBAX.

97. HazoBuTe JOCTOMHCTBA U HEIOCTATKU MTHU(TOBBIX COSANHEHUH.

98. Onpenenute mNpeAesibHYIO BEIUYUHY MOMEHTA, JEHUCTBYIOLIET0 B IUIOCKOCTH CThIKA, €C-
muB=80mm, 6 =5mm, [z, ]=80MIla

T
(o8]

M

99. B coenunennn yronka NelQ ¢ KOCBIHKOH MO YCIIOBHUSM MPOYHOCTH TPEOYIOTCS MIBBI OOIICH

mHou L;+L,=200mm. Onpenenure L; u L, ,eciiu a=27mm.
L

-« —

(V)

L
100.ITpuBeaute KnaccupuKamio pe3sd 1mo GopMe OCHOBHOI MOBEPXHOCTHU U 110 YUCITY 3aX0JI0B.

101. Hanumwre BhIpaykeHWe IS OMPENETCHUsT CYMMapHOU JJIMHBI KOMOWMHHUPOBAHHOTO IIBA CBap-
HOT'O COEAMHEHHUS.
102.TlosicauTe, MOYEeMy TIPH MPOYHMX PABHBIX YCIOBUAX METPUYECKUE Pe3bObI 00J1a7at0T OOIBITUM
CaMOTOPMOXKEHUEM, YEM IIONMOBBIE?
103.Ha3zoBuTe mapameTpsbl, BXOJIAIINE B BEIPAKEHHUE:
N,=pd Q+g
EI E2

104.Paccunraiite quameTp BuHTa, ecnu F'=38kH, [o ] =120 Mila
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YE
105.Ha3oBuTe nmpeumyiiecTBa KIeeBbIX COCAMHEHUH.

106. HanniuTe BbIpakeHUE 7151 ONPEAECTICHUS YCUITUS B COEUHECHHM:
F 5

TR

F
P

107.HazoBuTe napaMeTphl B BBIPAXKEHUN:
4F S [O-L'}lfl]

o-cu =
“ ﬁid P —d} %
108.1300pa3zute mrtudTOBOE COCAMHEHUE C PATUATBLHBIM MITU(PTOM.
109.0mnpenenute quamMeTp CBapHBIX MPOOOK, ecnu F=100xH, nomyckaeMoe HaINpsKEHUE YTIOBBIX

WBOB 1 NPOOOK Ha cpe3 [z, ] =75 Mlla

(NN NNNNRNRNRNRNNNET]

110.Kak noapasaenstorcsi CoOeIMHEHHs ¢ TapaHTHPOBAHHBIM HATATOM 10 crioco0y cOopku? Kakoii
BUJ COOPKH MPEANOYTUTEIbHEE U ITOUYeMY?

111.Ha kako#t Bua aedopMariui pacCUUTHIBAIOT YTIIOBbIE CBAPHbIE LIBBI?

112.Hanumure Boipaxenue nis onpenenenus KIIJI BuHTOBOM mapsl.

113.Ha3oBuTE JOCTOMHCTBA U HEJIOCTATKU KIIMHOBBIX COCTUHEHUH.

114.TIpuBenure KnaccupUKAIMIO KIMHOBBIX COSTUHEHUH TT0 HA3HAYCHUIO.

115.TIpuBeaute K1acCUpUKAIMIO KIMHOBBIX COSMHEHUI 10 crtoco0y cOOpKu.

116.Knaccudukarus mTudTOBBIX COCTUHEHHI.

117.Knaccudukarus mnoHOYHBIX COCTUHEHUN IO KOHCTPYKIUH.

118.Knaccudukarms NUIMIIEBBIX COSTUHEHHUH 10 KOHCTPYKITUH.

119.Ha3oBuTE JOCTOMHCTBA U HEIOCTATKU LUIUIEBBIX COSAMHEHUHN IO CPABHEHHIO CO IITMOHOYHBIMHU.

120.Ha3oBuTe 0071aCTh TPUMEHEHHUSI 3aKJICTIOYHBIX COCTUHCHUM.

121.HazoBuTE NpenMyIIecTBa 3aKJICMOYHbBIX COETUHEHU.

122.Ha3oBuTe HEJOCTAaTKH 3aKJICHOYHBIX COSTUHEHUN.

123.HazoBuTe BUABI 3aKJIENOK M0 KOHCTPYKIUH.

124.Ha xako# Buz nedopMariiy pacCUuTHIBAIOT MPU3MATHIYECKUE TITTOHKH.

125.0Onpenenute guamerp Gonra, ecnn F=10kH, =0,2, [ ,] =160 MIla

]
SENONNEAN

|

O
Bonpocwl 0ns camocmosamenvrho2o usywenus
1. Jlmametp GosiTa, yCTaHOBJICHHOTO 0€3 3a30pa, B COCIMHEHHUH C TTONIEPEYHON HArPY3KOH yBEIr-
YUK B JIBa paza. Bo CKOIBKO pa3 YBETUUUTCS HATPY30YHAsi CIOCOOHOCTH COSAMHCHHUS?
2. TlpuBenute Ki1accu(pUKAIMIO YIIIOBBIX CBAPHBIX IIBOB MO PACTIOI0XKEHUIO OTHOCUTENIBHO JeH-
CTBYIOLIEH CHUJIBI.

'y
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(98]

N300pa3ute pe3r00BOE COSAMHEHUE C HKCIICHTPUYHBIM HAarpyKeHHueM 0oJTa.
4. Hanmmmre BbIpa)KEHHE JUTS ONPEICIICHUS THaMeTpa BUHTOB B COCTHHCHUU:

<f d o35

5. HanumuTe BelpaxkeHUe JUIsl ONpeeIeHus JuaMeTpa 001Ta B COEUHEHUHU, €CU = d,
i

a

[TosicHuTe, MOYEeMy OrpaHHUYMBAIOT JJIMHY (DIIAHTOBBIX IIBOB?
7. bontoBoe coenMHEHNE HArpykeHo cuiioil F' = §0kH, DKCUEHTPUCUTET NPUIOKEHUS HOArpy3K1

¥ =d,, nonyckaemMoe HanpspKeHue Ha paspelB [0, | = 160M11a , onpenenute quamerp 6oira.
X

F
8. Ompenenuth quameTp OONTOB B COSAUHEHUH, €CIM KOJIMYECTBO OONTOB z, KPYTAIIHA MOMEHT,

nepeaaBaeMblii coeTMHeHHEM T, OOJNTHI TIOCTABJICHBI 0€3 3a30pa. Pemienne npojenars B o01eM

BUIC.

I
I
%o
I
I

9. HanwumuTe BhIpakeHUE IS ONPEACTICHUS JUaMeTpa ITU(TA.
10. 300pa3ute coeqMHEHUE, 111 KOTOPOT'O UMEET MECTO BhIPAKEHHUE:

O inax :4i§ 1+8_Z < Iap:I
d; d,
11. 3006pa3urte npoOOYHBIE CBAPHBIC HIBHI.
12. 306pa3ute mMTUPTOBBIE COSTUHEHUS C OCEBBIM IITH(TOM.
13. N300pa3uTe NpoIuIaBHbIe CBAPHBIE IIBHI.
14. HanuiuTe BeIpakeHUE 11 OTPE/IeNICHUs] BEIMUNHBI HAXJIECTKU B KJIIEEBOM COEAMHEHUU.
15. Ha xakue Buasl aedopmariuii paccuuteiBaioTcs Kpernexsble mtudtei? IlpuBeaure ypaBHeHUS
MIPOYHOCTH.
16. Uro npencTaBiisitoT OO0 ITU(THI U I YETO OHU CITYKaT.
17. 300pa3ute s1opy pacupeneieHus HampsskeHU B TOOOBOM U (DJIAHTOBOM IIIBaX CBapHOTO CO-
€IMHEHUS.
18. Kakoe coeqHEHNE Ha3bIBAIOT PA3bEMHBIM U KAKOE HEPA3bEMHBIM?
19. N300pa3uTte MIMOHOYHOE COSTMHEHNE U TTOCTaBbTE OCHOBHBIE ITAPaMETPHI.
20. Hanumure ypaBHEHHE MPOYHOCTH JUIsl CTBIKOBOTO CBapHOIO IIBA.
21. Kak paznuyaroT pe3b0bl 10 Ha3HAYCHUTO?
22. B kakux ciydasx 1enecoodpa3zHo MpUMEHEHHE KPYTIol pe3b0bl B COSMHEHUH.
23. HazoBuTe napaMeTpbl B BRIPAKEHUU M BCTaBbTE HEAOCTAIOIIUM TapaMeTp:
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N,-107
P=—"F7_ "
El E2
24. Ha3oBuTe napameTpsl, BXxoasmue B Belpaskenue: F, =[1,3k(1—- )+ y|F
25. HazoBuTte napamMeTpbl U yKa)KUTE UX Pa3MEPHOCTh B BBIPAXKECHUH:

1 D’ -d’}
T=—F f——%
s g

3.7 IIpoMesKyTOYHAS ATTeCTALMS

Bun npoMekyTo4HOM aTTecTalMd B COOTBETCTBUU C yYE€OHBIM ILJIAHOM IO CIie-
nuansHocTH 23.05.01 HazemHble TpaHCOPTHO-TEXHOJIOTMYECKUE CPEJICTBA — IK3AMEH.

[lens mpoBeaeHUS NPOMEKYTOYHOM aTTECTAUMU — OLIEHUTh CTENEHb U TIyOUHY
BOCHIpUATHS yuyeOHOro marepuana. K sk3aMmeHy A0IMycKaroTcs o0ydaroniiecs mnocie 3a-
LIUThI KypCOBOT'O IPOEKTA.

Kaxxap1ii sKx3aMeHAIMOHHBIA OUJIET COACPKUT 5 TEOPETHUECKUX BOTPOCOB U 3a-
nady. Bompochl HampaBieHbl Ha MPOBEPKY KaK OOIIMX MOHATUN U MOJOKEHUH omuca-
TENBHOIO XapakTepa, TaKk 3HaHUS (OPMYJ U BbIpaKEHU, TpeOyIOINUX 3HAHUS U TIOHU-
MaHHs MPUHLMIIOB IUCUUIUIMHBIL. 3a/ladyll HOCST NPUKIAJHON XapakTep U MpUOIHKEHBI
K IPOU3BOACTBEHHBIM YCIOBHSM.

Bonpocsl BLIXOJHOT0 KOHTPOJIA (3K3aMeHa)

1. H3noxuTe NOpsaoK MPOEKTUPOBAHUS MAIIIVH.
2. Kakast nerans Ha3bpIBaeTCS BaJIOM.
3. Hanumute ypaBHeHHE ISl ONPEIEICHUS YCUIINS, IEPeIaBaeMOro COeAMHEHUEM:
B
|
i
2] [T }
F g [T
— = e~ SRt AT s
S J——
LT TTTTTIT
o, K,K
4. HazoBuTe napaMeTpbl B BBIPAKCHUU: [o-] =——1.d v
K, S
. ?7-F,
5. Ilepenummure BbIpaXeHHE, BCTABUB HEJOCTAIONIUHI ITApAMETP: @ =
7+ F,
6. M3o00pa3uTte muIMHAPUUECKOE 3y0UaToe KOJIeco U MpocTaBbTe pasMepsl: d, d, ,dg, h, h, ,he ,p.
7. UYeMm xapakTepHU3yeTCs POYHOE COCTOSIHUE JIETAIIH.

8. HamummmTe ypaBHEHHE 115 OTIPEEIICHHS AUaMETpa pe3bObl B COETMHEHHUH / CM. puC./

N . [ — A

9. HasoBure napameTpsl B BBIPAKEHUU:

u+1 10°T,K, K, Ky (u+1)
Oy =ZnZuz, 3 S[O-H]
261 Wl//ba

10. U300pa3uTe pa3HOBUIHOCTH TEJ Ka4eHUs MOJIIUITHUKOB 0 (hopMme.
11. Kak paznuyaroTcsi IOAIIMITHUKY Ka4eHU 110 HAMPABJICHUIO BOCIIPUHUMAEMON HArpy3KH.
12. HanumuTe npoBepoOYHOE BBHIPAKEHUE TIPOYHOCTH JUISl Bajia, pabOTAIOIIEro Ha KpyueHHE.
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13.
14.

15.

16.

17.
18.
19.

20.

21.
22.

23.
24.

25.

26.
27.
28.

29.

30.
31.
32.
33.

34.
35.

36.

37.

38.
39.

Ha3oBute napameTpbl B BBIDAKEHUH: T, = 4 —< [rc]
d”z
[TokaxwuTte, KAKUMH KOHCTPYKTUBHBIMU PELICHUSIMU oOecrieunuBaeTcsi 0ojiee paroHab-
HOE pacIpesiesieHHe Harpy3KH 10 BUTKaM pe3bObl.
N306pa3ute rpaduk KpUBBIX CKOJILKEHHUS PEMEHHOM Mepeaayu U yKaKuTe 30HY €€ OIl-
TUMAJIbHOW PaOOTHI.
JlaiiTe kmaccu(UKauio CBAPHBIX MIBOB IO PACHOJIOKEHHIO OTHOCUTEIBHO CUJIBI, IEHUCT-
BYIOLLIEH HA COCIMHECHHUE.
[ToscauTe mapameTpsl B BIpakeHUU: Fi= ¢/*F,
N300pa3ute HEHANPSHKEHHOE OOITOBOE COSAUHEHHE.
Kakue TpeboBaHus MPeIbABISIOTCS K COBPEMEHHBIM MalTHAM.

Haszosure napamerpsl B Belpakennu: a = K (ut1)3

VYkaxute, OT Kakux (akTOpOB 3aBUCUT BeJIMUMHA KOd(DPHIIMEeHTa HATPY3KH LIEMTHON NepeIayuu.

N300pa3ute cBapHOE COCTUHEHNUE, TSI KOTOPOTO CIIPaBeIMBO PACYETHOE BhIpaKEHUE:

F <[ ]
% s
JlaliTe onpeneneHue T0MyCKaeMoro HanpsiKEHUs.
Hammmure BBIPpAXKCHUC IJIA OMPCACIICHUS IICPCAATOYHOIO Y1Ciia B qeszmHop"I nepeaauc.

F-o
HasoBute napameTpsl B BEIPAKEHUU: P = 7 < [pu]

N306pa3zute nmpopmin pe3b0, IPUMEHIEMBIX B MAIIIMHOCTPOCHUH.

JlaiiTe onpeneneHre OKpy>KHOTO I11ara ¥ MOyJisl 3yObeB.

Hanumure BbIpakeHHe Uil ONPENeICHUsl NepeaaTouHOro Yyucia B KOHMYECKOM 3yOua-
TOM 3allCTUICHUH.

AF d, ,
Haszosute napameTpsl B BRIpaKeHuu: o, =—- [1+12 d—tg(w +¢")
1 1
" )
[lepenummure BeIpa’keHHE, BCTABMB HeAoCTaromui napamerp: N, = p-? z +E—
1 2

N300pa3ute >nropy W3MEHEHUs HAIPsDKEHUI 10 IEpUMETPY TUIOCKOPEMEHHOM repeaayu.
JlaiiTe 00LIyI0 XapaKTEPUCTHKY PEXUMOB TPEHHSI B MOJIIMITHUKAX CKOJIBXKEHUS.
Hanumure ypaBHeHHE IPOYHOCTH U1 CBAPHOI'O COCAMHEHHS BHAXJIECTKY, IPOBAPEHHO-
ro ¢uiaHroBeIMu 1mBaMu. [IpuBenuTe pacueTHyro cXemy.

[Iepeuncnure cpeacTsa IPOTUB CaMOOTBOPAUYMBAHUS TacK.

N300pa3ute cxeMaTH4YHO CMEIIEHUE OCeil U BaJOB, IPHU COCIUHEHUU KOTOPBIX IpHUMe-
HSIIOTCS] KOMITIEHCHPYIOLIHE MY(THI.

HazoBure napaMeTpsl B BEIpaXKCHHUH:

120 [(z,/q+1Y

ZZ /q qw
JlaiiTe olnpeneneHye peMEeHHbIX Ieperay

N3o0pasute rpadukn u3MEeHEHUS HAMPSHKEHUN 110 MYJILCUPYIOIIEMY /OTHYJICBOMY/ IIUKITY.
Hanumure BoIpaxkeHue i ONpeaeIeHns] OCEBOM CUJIbI, IEPEAABAEMON COCTMHEHUEM C ra-
PaHTHPOBAHHBIM HATATOM Bal — BTYJIKA.

KKy, T, < [O-H]

H

49



40.
41.

42.

43.

44,

45.
46.

47.
48.
49.
50.

51.

52.
53.
54.

55.

56.

57.
58.
59.

60.

61.
62.

63.
64.

HazoBure napamerps! B Belpaskenun: Q=K (¢, —t )A
N306pa3ute pe3pb0BOE COeAUHEHHE, Ul KOTOPOTO CIPaBEJIMBO YPaBHEHHUE:

Hanumure BoipaxkeHue a1 ONnpeaeaeHusl SKBUBAICHTHON TMHAMUYECKON HArpy3KH IIApUKO-
BOT'0 paMAIIBHOTO MOJIIUITHUKA, [IPU JEHCTBUU HA HETO PaAUalIbHOM U OCEBOW CHIIBI.
HazoBute napaMeTpsl B BbIpaXKEHUHU
L5y, KK, CosyT,
Op, = 2o,
d,d,m
[Tokaxxute, KAKUMHU KOHCTPYKTUBHBIMU PEIICHUSIMU JOCTUTAETCS PABHOIIPOYHOCTH OOJITOB TIO
JUTMHE CTEePKHA?

N3o0pazure, kak MOATOTABIMBACTCS KPOMKA CBAPUBAEMBIX JIE€TAICH?
HazoBuTe OCHOBHBIEC JJOCTOMHCTBA PE3bOOBBIX COSTMHECHUN.

HazoBurte napameTpsl B BbIPAXKEHUH: C=PVL
Kakoii 13 mapameTpoB: nuameTp Bajuka d, IMpUHA 1enH b, mar p aBiaseTcst 6a30BbIM [T LEnH?

JaiiTe knaccudukaiuio namnd ckoibxeHus mo Gopme.
Hanwumure BblpakeHue JUIst pacyeTa ocu, paboTaromieii Ha u3rud.

B b-Sind
HazoBure napameTpsl B BBIpaKEHUH: m, =m,— T
VYkaxxure, sl 4ETO JIeNal0T rallKi MEePEMEHHON KECTKOCTHU 0 BhICOTE?

N300pa3ute rpaduk U3MEHEHUS HATPY3KH MO0 OTHYJIEBOMY ITHKITY.
Hanumre ypaBHeHHE IPOYHOCTH 71 3y0a Kojieca ¢ yueTOM CyMMapHOTO JeHCTBUS HOP-
MaJIbHBIX HaNpsDKEHUN /cM.puc./

Fcoss
*
Y FSins F
e
s
) ' dc
HazoBute mapamerpsl B BeipakeHun: 1 = Atg(y+o)+ f—=
2L d,
N3o0pazute mimockopeMeHHBIE Iepeavun ¢ 0ECCTYNEeHYAThIM 1 CTYIICHYATHIM PETYITUPOBAHUEM
CKOpPOCTEH.
JaiiTe kmaccuUKaIrio Mereu mo KOHCTPYKITUH.

IIpu Kakux ycIOBHUSX 3aKJIEIOYHBIE COETMHEHUS NPEAIIOYTUTEIbHEN CBAPHbIX?
Hanumure BblpakeHue JUisl OnpeAeaeHnss He00X0IMMOTr0 YHCIa 3aKJIENIOK B COSJMHEHUH.

-A
HasoBure napamMeTpsl B BBIpaKeHHU:  F, < 4]
K K,K.K,K.K,
JlaiiTe KinacCu(pUKAINIO COETUHEHUI C rapaHTUPOBAHHBIM HATATOM IO CIIOCO0Y COOPKH.
N3o0pasute cxeMy, MpocTaBUB 0003HAYCHUS, K pacuyeTy Ha U3ruod 3yda nmpsmMo3yooro MuIHHI-
pHUECKOT0 KoJeca.
Kak paznuyarot yepBsiku 1o ¢hopMe Hape3aHHOM YacTu U 1o popMe CeueHUsT BUTKA?

Hanwummre BbipakeHue NPOYHOCTH LIHUIA HAa U3THO:
F

TI777777 77777
_.“ZZP—“\
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F :
65. HazoBuTe mapaMeTpsl B BEIPOKECHUH: T, = Edz gy + ')

66. [lepeuncnure JOCTOMHCTBA U HEIOCTATKU 3y0UaThIX Mepeaay.

67. Hamuure ypaBHEHHE MPOYHOCTH HA M3THO B 00IIeM BHIE s 3y0a IIIECTepHHU.
fa
e

68. HazoBute nmapameTpsl B BBIPAKEHUU: F, =F, ]

69. M300pa3uTe HEHANPSHKEHHOE 00ITOBOE COSTMHEHNUE C TMOMEPEUHO MPUIOKEHHON HArpy3KOM
OTHOCHUTEJIBHO 00JITa.

70. Ilepeuncnure JOCTOMHCTBA LIEMHBIX NIEpeaay.

71. HanmumuTe BbIpaKEHUE IS OTIPEICIICHHS AuaMeTpa 00JiTa B COEAMHEHUH /CM. pHC./

—R

G M oo

T K uu® +1
0,85y, '[GH ]2 U
73. Kak u3MeHseTcsi KOHCTPYKITUS TOAIINUITHAKA CKOTBKEHHUS B 3aBUCUMOCTH OT //d?
74. N306pa3ute rpaduk N3MEHEHUS HANPSHKEHUH 110 3HAKOTIEPEMEHHOMY HECUMMETPHYHOMY
LUKITY.
75. Ilokaxxure Ha AMarpaMMe U JanuTe ONpeeIeHUE TEKyUECTH.
76. Hanumute BhIpa)K€HHE JJIsI ONPEICTICHNS] SKBUBAICHTHON TMHAMUYECKON HArpy3KH MO IIINII-

l\

K-F
77. HazoBuTe mapaMeTpbl B BRIDOKCHHU:  Z, = —-—
t
7]
78. YkaxuTe Kakue 13 MpUBEICHHBIX YKIOHOB i=1/4, 1/6, 1/10, 1/40, 1/100 xapakTepHbl 11 yc-
TaHOBOYHBIX KJIMHBEB, a KAKUE 11 CAMOTOPMO3SAIINX ?
79. Hanmmute 00603HaueHNE CTaHIAPTU3UPOBAHHBIX MPOQUIIEH TONEPEYHbIX CEYeHUI HOpMallb-
HBIX KJIMHOBBIX PEMHEM.

80. Hanniure BbIpakeHUE JUIsl TPOBEPOUYHOTO pacyera JeTaneid, paboTaroluX Ha pa3phlB.

72. HazoBuTe mapaMeTpsl B BBIPAKECHUU: d, =770

wm

3
/q+1
81. HazoBuTe mapaMeTphl B BHIPAKEHUH: O, = 179 | z./q KKy, T, < [GH]

z,/q q,

82. HazoBUTE OCHOBHOM T€OMETPUYECKHI TapaMeTp IS EMHOM Mepeaaydn.

83. Ilepeuncnure JOCTOMHCTBA CBAPHBIX COETUHEHUM.

84. [lepeuncnure NperMyIIECTBA CBAPHBIX COCIMHEHUN B COMIOCTABICHUH MX C 3aKJICTIOYHBIMH.
99. Ha3zoBute napameTpsl B BIPAKEHUU

2:10°T,
0852w, -m’

o =Y, KK

100. [TosicuuTe Kakue BUIBI AeopMaIiiii UCIIBITHIBAET BaJl?
101. N3obpasuTte npoduau pe3nObl, MPUMEHIEMON B MAIIMHOCTPOCHUH.
102. IlepeuncauTe 3TaIbl CO34aHUS MalllUH.

L5y s K ppKp, CosyT,
3

103. HazoBute napameTpbl B BEIPAKECHUH: m=
q-2z, [O-FZ ]

t-z-?

60-1000
105. Ilepeuncnure pa3HOBUIHOCTH MATEPUAIOB U KOHCTPYKLIMH MJIOCKUX PEMHEM.
106. Onpenenute AuamMeTp cBapHbIX Mpoook, ecau F=100 kH, [1,]=75 MIIa, B=80 mm
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104. [IepenumuTe BbIpaK€HNE, BCTABUB HEJAOCTAIOIIMI IapaMeTp: L =
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107. [osicaute, kakue (HakTOpPhl BAUSIIOT HA YCTATIOCTHYIO MIPOYHOCTD JeTajen?
108. Hammumure BeIpaskeHHE AJIs1 ONPEICTCHUS TTePEAaTOYHOTO YHCIia B IUJIMHAPUIECKON 3y0da-

TOU mepenaye.

d
109. HazoBuTe napameTpbl B BEIPAKCHUU: T'=F, '?ztg((// + @)

110. N3o0pasuTte cBapHOE COCTMHEHHE, BBIMTOTHEHHOE CTHIKOBBIMU U YTJIOBBIMH IIIBAMHU.
111. B xakoM ciy4ae IpH OIpeneIeHUH JOIYCKaeMOr0 HapsKEHHUS UCTIONb3YIOT NPEAEI TEKYUECTH?

112. HazoBuTe mapaMeTpsl B BEIPAKECHUU: a, = (Z—2 +1) _
q z,/q- [O-H]
113. [To xakoMy ITUKITY MEHSIOTCSI HAITPSKEHUS M3rnda BpallaroIieicss ocu /m300pa3uTe 1uarpammy
114. Ilepeurcnute pa3sHOBUAHOCTH NEpeaay ¢ THOKOM CBA3BIO 1O POpME NOMEPEYHOTO CEUCHUS
PEMHH.
115. Hanumure ypaBHEHHE IPOYHOCTH JUIsl pacyeTa Bajla Ha KpyueHHeE.

_ZyZy 103T1KHﬁﬂ(1/l2+l)

116. HazoBure napamMeTpsl B BEIPAKEHNUU T ,, =
PAMEIPR B BRI " m | 085-b, u

117. Kakum ycrnoBueM OrpaHUYMBACTCS JUIMHA (PIIAHTOBOTO I1Ba?

118. N3o0pasuTte B pa3pese MapUKOBBINA, paAHalIbHBIN, YIIOPHBIA U pagdaTbHO-YIIOPHBIN TOI-
[IUITHAKH.

119. [Tepeuncnure OCHOBHBIE KPUTEPUH pabOTOCTIOCOOHOCTH JIETAIICH.

KHﬂKHUTZ

X
120. HazoBuTe napamMeTphl U MOKAXUTE UX Pa3MEPHOCTHU B BBIPAXKEHUH: pPU=——X U]

20
121. Kakue TpeGoBaHuUs NPEABABISAIOTCS K MaTepraiaM, WAYIIUM Ha U3TOTOBJIEHUE BEHIIOB Yep-
BAYHBIX Koyec?
122. HanumuTe ypaBHEHHE MIPOYHOCTHU JJIs 3aKJICTIOK 10 ceueHuto 1-2 /cM. puc./.

o ,
7 5 C 17 42 A*
N 1 N
B
K, A
123. Ha3oBuTe napamMeTpsl B BBIDAKEHUU: Z = ————————
r KKK,

124. Yxaxure OT 4ero 3aBUCUT JI0ITycKaeMasi Harpy3ka COEAMHEHUH ¢ TapaHTUPOBaHHBIM HaTITOM?
125. N3obpasute rpaduk u3MEHEHUS HAMPSHKEHUH 110 3HAKOTIEPEMEHHOMY CUMMETPUYHOMY ITUKITY.
126. [IpuBenute npumMep pabOTHI 1ETalU Ha CMATHE U HAITUIINUTE YpaBHEHHE TPOYHOCTH.

P

U[KO ]KaKUKB

127. Ha3zoBuTe napaMeTphl B BBIPAXKEHUU: b <

128. JlaitTe onpenesneHre npeaena NpOYHOCTH.
129. HazoBuTe napaMeTpsl U YKaXXUTE UX Pa3MEPHOCTH B BblpaxkeHuu: O, =(1-7n)- P

130. Onpenenute npeaBapuTEIIbHOE HATSHKEHUE PEMHS , €CITH M3BECTHBI: KOADHUITUEHT TsITH ( =
0,6, nomyckaemoe moje3Hoe HanpsikeHue pemus [Ko = 2,4 H/ MM , TITOMIab TOTIEPEYHOTO CEUEHUS
pemus A= 150 MM,

131. Paccunraiite TemmepaTypHbIH peXuUM paOOThl YEPBSIYHOW TEpeaadd, €CId MOIIHOCTh
nepenaun P=2,8 kB, KIIJl nepenaun n = 0,85, noBepxHoCcTh TemnooTaaun A= 1 M, K03 P Pu-
LMEHT TerionpoBoHocTh K; =8 KKaJI/M” gac rpaj, TeMIiepaTypa oKpysKarouei cpeasl to= 18" .
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132. Yron npu BepuInHE ACTUTEIHHOTO KOHYCa BEIOMOTO Kojeca O =60" . VYron MEXKY OCSIMHU
KOHMUYECKUX KOJIEC O] + Oy = 90° . Onpenenure nepeaaTOvYHOE YUCIO0 KOHMYECKOHM 3y0UaToit mapswl.

133. Onpenenuth NpeaenbHYIO BEJIMUMHY CUJIBI, ACHCTBYIONIEH B coequHEeHnH, eciii b = 80
MM, 0 =5 MM, d =15 MM, [1.] = 80 H/mm? /em.puc./
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134. Onpenenure OPUEHTUPOBOYHO TOJIIIUHY IJIOCKOTO PEMHS, €CJIM U3BECTHBI: MOITHOCTh
nepegaun P=4,5 kBT, yacrora Bpamenus Beayuero mkusa n)=>562,5 muH. OTHOIIEHUE TOJNIIH-

HBI pEMHS K AuaMeTpy Beayero mkusa d/d1=1/40.

135. Onpenenute auameTp OONATOB, Kpensamux MInTy K dyamamenty. CoeuHEHUE HArpy-
’KEHO MOMEHTOM T B IJIOCKOCTH CTBIKA. 3a7a4y PEUINTh B OYKBEHHOM BUJIE.
136. Cnenaiite mpoBEPKY LEMU 1O U3HOCOCTOMKOCTH, €CJIA U3BECTHO: OKpYykHOe ycrine F=850 H,

ko3 unuent skcruryatauuu K= 1,95, nmiomans onopHoit moBepxHocTH mapHupa A=203 MM3, J0-

IycKaeMoe JaBjieHue B mapHupax [q]=8,5 MlIa.
Q

|
& 1.6

B
| ¢

137. Onpenenute nuamerp d Bana, HarpyxeHHOTo M=40 M u T=30 HM, [c,]=80 MIIa.

Fan)
Q-

138. OnpenenuTh MOIIHOCTh, KOTOPYIO MOXKET MepeaTh 3y0uaTas nepenaya ¢ MUTHHAPUIECKUMHI
KOJIeCaMU, €CJIM OKpYKHas cuiia JerctByromas B 3auerienun F=2000 H, Z; =30, Z,; =90, m=5 mm,
®=10 pan/c, n=0,98.

139. Onpenenute MOUTHOCTh KIMHOPEMEHHOM MEepEIayvn, €CJIM U3BECTHBI: KOJTUYECTBO PEMHEM
Z=4, nomyckaemasi MOIIIHOCTb Ha ouH peMeHb P=1,5 kBT, koadpunment qunamMmudeckoit Harpy3Ku
K=1,1, xoabdunment, yautsiBaromniuii Bausaue yriaa ooxsara K,=0,94, koagdunuent, yanTeiBaro-
it ey peMus K =0,95, koo dunuent, yauTeiBaromuii HEPaBHOMEPHOCTh pacIipeieICHHsI Ha-
rpy3ku no pemusim K, =0,9.

140. Onpenenure AMTMHY MIBOB B COSMHEHUH YTOJIKa ¢ KOChIHKOM, ecin : P=50000 H, b=100 mwm,
70=27,1 mm, [rcp]=70 MIIa, K=7 mm. /cm.puc./

141. Onpenenute quaMerp MKNa ATUHOIO =100 MM, HCIIBITBIBAOIIETO AEHCTBUE PaAUaIbHON
Harpy3ku F=100000 H. /lonnyckaemoe HanpsixeHue Ha U3ruod [o,]=50 Mlla.

142. [IpoBepbTe Ha MPOYHOCTH JIUCTHI 3aKJICTIOYHOTO COSTUHEHHUS /CM. puc./ TIo ceueHuto 1-1, ec-
m F=24kH, nonyckaemoe HalpspKeHHE Ha pas3phlB 171 MaTepuaa JUCTOB [Gp]=140 MIIa.
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143. OmpenenuTh MEKOCEBOE PACCTOSIHUE a U YUCIIO 3yOBheB KoJjieca z; 3y0uaToil nepenadu, eciu
TuaMeTp aenuTenbHoi okpyxHOCTH d1=100 MM, grciio 3yOneB mectepHu z;=10, mepeaaTogyHoe YUuciIo
nepeaadu u=3.

144. Onpenenuth CUIIBI, IEHCTBYIONINE B 3alICTNICHUN 3y0UaTO KOCO3yOoH mepeaadn, ecliv mnepe-
nasaemast MouHocTs P=10 kBT, ©1=100 pan/c, nepegarounoe uucio U=4, cymmapHOe 4uciI0 3yObeB

Z.=100, monyns m=4 mm, yron HaksIoHa 3y6a $=8°0'6"" (cos =0,99).

145. Onpenenute quamerp 00JiTa B COCIMHEHUH, TTIOKa3aHHOM Ha puc., eciim F=8000 H, ko3¢ du-
IUeHT BHemHel Harpy3ku X=0,5, koaddurnment 3atsokku K=0,5, [op]=140 MIIa.

146. Onpenenute OKpy:KHOE yCUIIME JJIsS LIETTHOM Mepe/iayu, €cliv JO0MYyCKaeMoe yJIeIbHOE JIaBlie-
Hue B mapHupax mnenu [q]=20 Mlla, nuamerp Banuka d=7,95 mm, ayuaa BTynku 1=22,6 MM, kodddu-
LUEHT Harpy3ku Ky=2.

147. OnpenenuTe HATsHKEHUE BEAyIIeW BETBU PEMEHHOW Iepenaydu, €Clid U3BECTHHI: K03 duuu-
€HT TATH PeMEHHOM nepenaun ¢=0,5 u npeapapurenbHoe HaTskeHne pemus Fo=400 H.

148. Onpenenure quaMeTp BEAYLIETO MIKUBA IJIOCKOPEMEHHON MEpeEIaym, €CIM OKPYKHOE YCUIIHE
F=1200 H, mupuna pemHs b=80 mm, noseszHoe pomyckaemoe HanpsbkeHue [Kq]=2Mna, koaddunm-

eHT Harpy3ku K =1, oTHOIIEHHEe TONIMHBI peMHA K AuameTpy mkusa 6/D=1/40.

149. Onpenenute MOITHOCTD YepBsiYHOU Tiepeaaun /M=0,8/, BeIACISIONEH 775 KHUIOKAIOPHMA TeIl-
Ja B 4ac paboTHI.

150. Ha BTynKM X0A0BBIX Kosiec KpaHa aeiictByeT Harpy3ka F=40 kH. CkopocTh nepenBmxeHus
kpana V=80 m/MuH npu tuamerpe koiec D=500 mm. Onpenennure HEOOXOIUMYIO UIUHY BTYIOK, €CITU
[pv]=15 MlIla m/c.

151. OnmpenenuTh CHIIbI, AEHCTBYIOIIME B KOHHUYECKOW MpsIMO3yOoil mepemaue, €Ciau MOIIHOCTh
P=11 kBr, yactora BpameHnus Bana mectepHu n1=240 muH, z1=25, cpeaHuil MOLyIb my=8 MM, 2]=50.

152. Onpenenure MOUIHOCTD, MEPEAABAEMYIO IIEMTHOW Mepeaadeil, eciu JOMYyCKaeMoe YIEIbHOE

nasieHue B mapHupax 1nenu [q]=20 Mlla, ckopocts nern U=10 m/c, mutomaas mapaupa A=180 MM2,
k03¢ unuent Harpysku K4y=1,5.

153. Omnpenenute 4ucao 3yObeB UEPBSIYHOTO KoJieca MPU MEKIEHTPOBOM paccTostHUU d=235 mwm,
Moayie 3anernieHust m=10 MM, OTHOCUTENIBHOM TOJIIUHE YEPBIKA =8, YUCIIO 3aX0N0B YEPBAKA Z,=2.

154. Onpenenum OKpy>KHOE ycuiHe 3youarod mepenauu / Z,=24, m=4 MM/, nepenaromei Morl-

HocTh P=10 kBT, mpu n=1000 mun- 1,
155. Onpenenutsh OKPYKHYIO CUJTy B LIEIHOW NIEepeayue ¢ pOJMKOBOM LIETbIO, €CIU MepeiaBaeMast

MomHocTh P=7 kBT, yactora BpamieHus: Beayien 38e3104ku nj=730 MI/IH'I, YHUCIIO 3yOheB BEAYIICH
3BE3A04YKH Z1=25, mar nenu p=19,05 mm.

156. OnpenenuTh CUIIBI, OCHCTBYIOIIME B YepBAYHOM mepenaye, eciau koddduuueHt nuamerpa
YyepBsKa =8, YMCII0 3yObEeB YEPBIYHOTO Kojieca Z,=42, Moylb 3anerienns m=10 MM, nepenaBaemas
MomHocTs P=7 kBT, yriosas ckopocts 01=100 pag/c.

157. OnpenenuTh 4uciio 3yObeB LIECTEPHU M Kojeca B IMIMHIPHYECKONW KOCOo3yOoil mepenaue,
ecnu MexoceBoe pacctostHue a=100 MM, MOaysb 3yObeB m=2 MM, Yrojl HakjoHa 3yObeB B=8°0"6""
(Cosp=0,99).

158. Onpenenute BeIUYHMHY CyMMapHOTO KO3((dUIIMEHTa CABUTA JJIsi KOPPUTHPOBAHHOU MPSIMO-
3yOO# IWIIMHIPHYECKON Mepeaayu, eciu u3BectHo: a=171,3 MM, m=6 MM, z,=19, z,=38.

159. Onpenenuth MUHUMAJILHBIN HATAT B COSAMHEHUHM BEHIIA YEPBAYHOTO KoJjieca U3 OpoH3bl bP
O®10-1 ¢ yyryHHo# cTynuuel, ecinu nocagounsiit auametp d=0,25 M, yaenbHOe JaBlieHHE HA COTpS-
raemoii moBepxHoctu P=1,5 MlIla, d,=0,21,d,=0,28,1;=0,25,1,=0,32, MOmyap yHpyroctu YyryHa
E;=1,3-105 MIlIa, moxyns ynpyroctu 6ponssl E,=1,1-105 Mlla.

160. HazoBuTe ocHOBHBIE (haKTOPHI, BIUSIONIUE HA YCTATOCTHYIO MPOYHOCTD JIETaIH.

167. Kakue Bompockl HEOOXOIUMO pelIaTh MPU KOHCTPYUPOBAHUU JCTAINA?

168. Ilo xakuM NIpeebHBIM HANpPsDKEHUSM BENETCS ONpEleNeHHE (pacueT) AOIYCKaeMbIX Ha-

NPSDKEHUH IPU CTaTHUECKUX U MIEPEMEHHBIX Harpy3Kax.
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169. Jlnsg kakux MaTepuagoB U YCIOBUN Harpy>K€HUs J€TaJId UCIOJIB3YIOT IIPeied IPOYHOCTH NPU
oTpe/ieNIeHUH J0IyCKaeMOro HanpsKeHus ?
170. TlokaxwuTte Ha rpaduKe u 1anTe GU3NIECKOE ONPEIEICHHE Mpe/ea TeKyIeCTH (O'T )

171. TlepeunciauTe OCHOBHBIE KPUTEPUHU PAaOOTOCTIOCOOHOCTH JIETaIH.

172. MMaiite onpezeneHue nNpeeia BBIHOCIMBOCTH MaTepraia JeTallu.

173. TlossicHUTE POJIb KOHCTPYKTOPA, TEXHOJIOTA U AKCIUTYaTallMOHHUKA B MPOLIECCE CO3JaHUs MAIIUH.

174. Ha3zoBuTe nopsiioK (3Tarbl) IPOSKTUPOBAHUS MAIIIUH.

175. Hanummre BbIpakeHHUE AJI IPOBEPOYHOTO pacueTra JIeTaau, paboTaromel mo HanpsHKeHUSIM:
pas3pbiBa, n3ruda, cpesa, KpyueHHs.

176. Ha3oBuTe 1 nosCHUTE NapaMeTpsl B BeIpakeHUH: S =S, - S, - S,

177. Jlaiite onpeneneHue M3HOCOCTOMKOCTH JI€TAIIH.
178. JlaiiTe onpeneneHue MUKIOB U3MEHEHHUS HAIPSHKEHUW TTPUBEICHHBIX Ha TpaduKax:
9 ' 1

179. JIns kakux yCJIOBUM HArpy>K€HHs JETAIM HUCHOJB3YETCS MPEAes YCTaJOCTH MpPH Ompeiese-
HUU JI0IIyCKAEMOI'0 HalPsSKEHUS.

180. Ha3zoBuTe ocHOBHBIEC (DAKTOPHI, OT KOTOPHIX 3aBUCHUT MPOYHOCTD JCTAIH.

181. M3ob6pasute rpaduku W3MEHEHHs HANPsHKEHUH 1O MyJIbCHUPYIOIEMY, CHMMETPUYHOMY U He-
CUMMETPUYHOMY IIHKJIaM.

182. M3ob6pasute Ha rpaduke U AaiTe GU3NUECKOE ONpPEIeTICHUE Mpe/ieia IPOYHOCTH U TEKYUECTH.

183. IlosicHUTE, KaKK€ TpYU OCHOBHBIC 33J]a4 PEMIAIOT MPU KOHCTPYUPOBAHUHU JICTAJIU.

184. Ha3oBuTe OCHOBHBIE KPUTEPUU PAOOTOCTIOCOOHOCTH JETAH.

185. Jlns kakux mMaTepuaoB U YCIOBHI HArpyX€HUsI UCIOJIB3YIOT MPeesl TEKYYECTH, IPU Onpe-
JIEJIEHNHU JO0MyCKAaeMOro HaIlpsHKEHUs ?

6_, -k, k,

ks [5]

187. Hamumure OCHOBHBIE YpaBHEHHs MPOYHOCTH AT JeTaleil paboTalomuUX M0 HANPSHKEHUSIM:
cpesa, pa3pbiBa, U3ruda, KpyueHus.

188. Ilepeuncnnure OCHOBHBIE ATAlbI IPOLIECCA CO3JAHUS MAILIMH.

189. JlaiiTe onpeneneHre MUKIAa HANPSOHKEHUM, aMIUTUTYIbl U CPEAHEro HampsbkeHus nukia. [lo-
KaXHTE UX Ha rpaduke IHKIa B 00IIEeM ciydae.

190. Ha3zoBuTe ocHOBHBIEC (DAKTOPHI, OT KOTOPHIX 3aBUCHUT MPOYHOCTh JCTAIH.

191. Ilepeuncnnure OCHOBHBIE TEHAECHIIMHU B COBPEMEHHOM MAIlIMHOCTPOECHUH.

192. JlaiiTe onpeneneHue J0MyCKaeMOro HapsHKeHUs.

193. M3o6pasute 3cKU3 KOHCTPYKIIMU BTYJIOYHOH LIETIH.

194. M3006pa3ute cxemy TMIIOUTHOM TIEpe1ayu.

195. M3ob6pasurte cxeMy peMEHHOM Iepenadu ¢ pa3aBMKHBIMH KOHYCHBIMU MIKUBaMH (KJIMHOpPE-
MEHHBIN BapuaTop).

196. Onpenenure quaMeTp OKPYXHOCTEH BBICTYIIOB M BIIQAUMH JIs KoJjieca, eciii: m= 4 mm, z= 16,
h*,=10, x =+0,3.

197. Vkaxute, B Kakux ciay4asx NpeANOYTUTEIbHO IPUMEHEHNE IEBPOHHBIX Iepeaay.

198. Omnpenenute MUHHUMAIBHOE YKCIIO 3yOhEB MIECTEPHH, TTPH KOIPPHUIIMEHTE BHICOTHI TOJIOBKH
h*,= 0,8 u yrme sanerenns o= 20",

199. Tlepeuuncnute TOCTOMHCTBA 3yOUaThIX nepenay HoBukosa.

200. BpIpa3urte cMmelieHre HHCTPYMEHTA NMPH M3TOTOBICHUH KOPPUTHPOBAHHBIX 3yOUaTBIX KOJIEC
yepes MOAYJIb.

201. Hamummure BeIpa’keHHE Ul ONpPENEICHUs yrila o0XBaTa Ha BEAyIIeM LIKMBE PEMEHHOH Ie-
penaun.

202. Ompenenure 4ucao 3yObeB MIECTEPHU, MOAYJb 3aLEIUICHUS] KOTOPOH m= 4 MM, TUaMeTp OK-
pyXHOCTH BBICTYNOB d, = 86,4MM, K03 GULIHEHT BHICOTHI T0JI0OBKH h’,= 0,8.
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186. HasoBute mapaMeTphbl B BBIDAXKCHUN: [g] =
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KEHHUS 10 OKPY>KHOCTH.
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N306pa3uTte nmonepeyHoe ceueHrne KOPATKAHEBOTO KIIMHOBOT'O PEMHSI.

Omnpenenure AMaMETp 3aroTOBKHU ISl KOCO3yOOTO HMIMHAPUYECKOrO Kojeca, ecliu: my,= 4
MM, z= 16, p = 8°06°34"" (Cos 8°06°34>* = 0,99).

Bripaszute okpyXHYIO CKOPOCTb 3B€3[J0YKH Yepe3 LIar Lemnu.

Kak knaccuuuupyroTcst IpyXHHBI 110 BUY BOCTIPUHUMAEMOM Harpy3Ku?

Hauepture 3cKU3 CIJIOMIHOM MATHI C MOAISATHUKOM.

HaueptuTe 3cKkn3 mumna ¢ ycTpoicTBOM, (PUKCUPYIOIIUM BaJl B OCEBOM HalpaBICHUHU.

Kaxkue mpeumyiectBa uMeeT GpUKIUOHHAS CLICTTHAst My(Ta 10 CPaBHEHHUIO C KyJIa4KOBOM?
VYkaxuTe, Kakoi mapameTp U3MEHSETCS MPONOPLUUOHATBHO U3MEHEHUIO UHIEKCA PYKUHBI?
JlaiiTe Ha3BaHUA OMOPHBIX YaCcTeHl Baja.

HauepTute 3cku3 npy:kuHbI pacTsIKEHUSL.

[TosicauTe, C KaKkoi 1eibio BO (uiaHieBoi My(dTe MPUMEHSIOT TPOMEKYTOUHBIE TIOTYKOJIbIIa?
Haueptute 3cku3 npomMeKyToO4HOro Bajia 2-X CTYIEHYaTOro PeIyKTopa.

[TosicauTe, KaKk ycTpoeHa u pabotaet 3y0uaTast mydra?

HazoBute pa3sHOBUIHOCTH CLEMTHBIX MY(]T.

[TosicHuTe, Kakue Bajbl Ha3bIBAOT KOPEHHBIMU?

[TosicHuTe, YTO TaKOE «KECTKOCThH MPYKUHBI»?

HauepTtute 3cku3 Baja ¢ Hape3aHHONW KOHMYECKOMW IIECTEPHEH.

[Iepeuncnure pa3HOBUIHOCTH PECCOP.

HauepTtute 3cKkn3 4eTBEPTHOU PECCOPBHI.

HaqepTHTe SMIOPLI paCpCACICHUA TUAPOAUHAMUYCCKOI'O JaBJICHUS B MOAUIIUITHUKEC CKOJIb-

[TosicHuTe, YTO MOHUMAETCS MO «KECTKOCTHIO MPYKUHBI»?

VYkaxuTe, 715 4eTo IeJIal0T KaHABKU Ha pa00vHMX MOBEPXHOCTSX BKIIAJIBIIICH?

HauepTuTte 3cku3 noay3aenTudeckoi peccophl.

[Tosicuute, Kakve PyHKUIHUY BHIOJIHIET MPY>KUHA B MalllMHAX.

JuameTtp 60nTa, yCTaHOBICHHOTO 0€3 3a30pa, B COCTMHEHUH C MOTIEPEYHON HATPy3KO# yBe-
JUYUIIU B J1Ba pa3a. Bo CKOJIbKO pa3 yBeIUYUTCS HATPY304HAsI CIIOCOOHOCTh COeIMHEHUS?
[IpuBeanTe KIacCUPUKALNIO YTIOBBIX CBAPHBIX IIBOB IO PACIIOIOKEHUIO OTHOCUTEIIBHO
JIEUCTBYIOLIEH CHIIBI.

N306pa3ute pe3rO0BOE COCTMHEHUE C HIKCLIEHTPUYHBIM Harpy>keHuem 0onTa.

Harnnmure BIpakeHHE 17151 ONPEIEICHUS JUaMeTpa BUHTOB B COCIMHEHHH:

<af d o35

Hanummre Bblpa)keHue JU1sl ONpeieeHns AuaMeTpa 00JiTa B COEIUHEHNN, €CH Y =d,
X

o)
TT§

T

[osicHuTe, MOYEMyY OrpaHUYMBAIOT AJTUHY (PIIAHTOBBIX IIBOB?
BontoBoe coennuenue HarpykeHo cwiion F' = 80xH, SKCIIEHTPUCHUTET NPUIOKEHUS HArPy3KH
x=d, , nomyckaeMoe HanpspkeHue Ha pa3pbiB 160 MIla, onpeaenure auametp 6ora.

iy

F
Onpenenuth auaMeTp OONTOB B COCAMHEHHHM, €CIH KOJMYECTBO OOJITOB z, KPYTALIMHA MO-

MEHT, TiepeiaBaeMblii coequHeHueM 7, O0NTHI TTOCTaBICHBI O€3 3a30pa. Pemenue npojenarsb
B OOII[EM BHJIE.
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235. Hamummre BbIpaK€HUE IS ONPECTICHHsI TuaMeTpa mTudTa.
236. U3o0b6pa3ute coennHeHue, sl KOTOPOro UMEET MECTO BhIpaXkEeHUE:
o = 4F ,

d;

237. N3o006pa3ute mpoOOUHBIE CBAPHBIC IIBHI.

238. M300pa3ute mTU(TOBBIC COSAMHEHUS C OCEBBIM IITU(TOM.

239. Hamummre BhIpaX€HUE IS OMIPEICICHHS BEIMIMHBI HAXJIECTKH B KJICEBOM COCTUHEHUH.

240. Ha xakue Buapl nedopmanuii pacCunThIBalOTCs KpemnexkHble mTugTh? [IpuBenure ypaBHe-
HUS IPOYHOCTH.

241. Yto npeacTaBisitoT cOO0M MTU(THI U I YET0 OHU CITYKaT.

242. V300pa3ute 3MI0py pacrpeeeHus: HanpsiKeHuil B I000BOM U (DJIAHTOBOM IIBaX CBAapHOTO
COETUHEHMUSI.

243. Kaxoe coelMHEHUE HAa3bIBAIOT Pa3bEMHBIM U KaKO€ HEPAa3bEMHBIM?

244, V300pa3uTe MIMOHOYHOE COSTMHEHUE U TIOCTaBhTE OCHOBHBIE TTapaMETpPHI.

245. Hanummwrte ypaBHEHHE IPOYHOCTH JIJIsi CTHIKOBOTO CBapHOTO IIIBA.

246. Kak paznmuuaroT pe3p0bl 0 Ha3HAYEHUIO?

1+i,—}l( S[ap]

Oo0pa3zen 3x3aMeHALIMOHHOT0 OMJIeTa:

MMHHUCTEPCTBO CEJIbCKOI'O XO35IMCTBA POCCUMCKON ®EJEPALIMM
®denepanbHoOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTe/bHOE YUpeKIeHne
BBICIIIETO 00pPa30BaHUsd
"CapaToBCKHIi rocy1apcTBeHHbIi arpapHblii yuuBepcuteT nmedu H.W. BaBusioBa”

Kadenpa MatemaTnka, MeXaHWKa U HH)KCHEpHAs Trpaduka

3K3AMEHAIIMOHHBIN BAJIET Ne 18
[0 JUCLUILINHE «JleTaliy MallliH ¥ OCHOBBI KOHCTPYHUPOBAHUS

[lepeuncnure JOCTOMHCTBA LIETHBIX Nepeaay.
Hanumire BblpakeHue JUIst OnpeesieHns: AuaMeTpa 00Jita B COGTUHEHNUH /CM. puc./

£ i
‘A&\ m i
A7

T1KH5 u? +1
0,35y, '[GH ]2 u

Kak n3MeHseTcst KOHCTPYKIUS NOJIINITHUKA CKOJIBKEHHSI B 3aBUCUMOCTH OT COOTHOIIeHus //d?

HasoBute napameTpsl B BEIPaKEHUH: d, =770

N306pa3uTe rpaduk u3MeHEHHs HANIPSKEHUI 110 3HAKOTIEPEMEHHOMY HECUMMETPUYHOMY LIUKITY.

OmnpezenuTs MEKOCEBOE PACCTOSIHUE @ U YHCIIO 3yObeB Kojleca z,3y04aToil nepejaun, eciu Jjua-
METp JICIUTENbHOM OKpYKHOCTH d, =100 MM, unciio 3yobes mectepau z =10, mepeaatoyHoe Iucio
nepegauu i=3.

27.08.2019

3aB. xadeapoii /Kamprmosa I'.H./
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4. MeTtoan4yeckne MaTepuaJibl, ONpeAe/soNue Npoueaypbl OleHUBAHUSA 3HAHMI,
YMEHU, HABBIKOB U (MJIK) ONbITA eATEJIbHOCTH,
XapakTepu3yIIHUX 3Tanbl (POPMHUPOBAHUA KOMIIETECHIUN

4.1 Ilpoueaypsbl OLleHNBAHUS 3HAHU, YMEHHM i, HABLIKOB
U (WJIH) ONBITA AeSITeJIbHOCTH

KoHuTtposnb pe3ynbTaToB 00y4eHUsI CTYACHTOB, 3TAlOB U YPOBHSA (POPMUPOBAHUS
KOMITETEHUMH MO0 AUCHMIUIMHE «JleTamu MalH U OCHOBBI KOHCTPYUPOBAHUS OCYIIIE-
CTBJISIETCSl YEpe3 MPOBEICHUE BXOJHOTO, TEKYIIETO, pyOEKHBIX, BBIXOJAHOTO KOHTPOJIEH U
KOHTPOJISl CAMOCTOSITEIIbHOW PaOOTHI.

@DopMBI TEKYIIEro, MPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJISA, (DOHABI KOHTPOIb-
HBIX 33JIaHUN I TEKYIIETO KOHTPOJIS pa3padaThiBaloTcs Kadeapoil ucxoast U3 CIielu-
(VKM TUCIIMIUTAHBI, U YTBEPXKIAIOTCS Ha 3aceaHuu Kadeapsl.

4.2 Kputepum ouieHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA JeATEJIHLHOCTH,
XapakTepu3yIMX 3Tanbl ((OPMHUPOBAHNUS KOMIIETEHI[HII B MpoIecce 0CBOCHMS
o0pa3oBaTeIbHOM MPOrpaMMbI
Onurcanue mKaiabl OLICHUBAHUS TOCTUKEHHSI KOMIIETCHIINH M0 AUCIUILIMHE TPU-

BEJEHO B Ta0muIie 6.
Tabauua 6

OTMeTKa 110 IS THOAIUILHON CUCTEME Onucanue

(mpoMexxyTo4Has aTTecTarms)™®

YpoBeHb
OCBOCHHUS
KOMIIETEH-
8050544

OOyuaromumiicsi 0OHApyX U BCECTOPOHHEE,
CHCTEMaTHUYEeCKOe U TITyOOKoe 3HaHue yued-
HOTO MaTepuaja, yMeeT CBOOOJIHO BBIIOJ-
HATh 3a/laHus, IpPELyCMOTPEHHBIE IIPO-
IrpaMMOii, YCBOMJI OCHOBHYIO JUTEpATypy U
3HAKOM C JOIOJIHUTEIIBHON JINTEepaTypoil,
pEeKOMEHI0BaHHOM mporpammoit. Kak mpa-
BIJIO, OOYy4YaroIIWiCs NpOSBISIET TBOpUYE-
CKHE€ CIOCOOHOCTM B MOHMMAHWHU, U3JIOKeE-
HUH 1 UCIIOJIb30BaHUH MaTepHalia

«3aUTEHO
(OTJIIMYHO)»

8bICOKUIL KOTJIIUYIHO» «3a4YTCHO»

OOyuarommiicsi 0OHAPYX U TOJTHOE 3HAHHE
yu4eOHOr0 MaTepuana, YCIENIHO BBIMTOJHSIET
NPeIyCMOTPEHHBIE B TIpOTpaMMe 3aJaHus,
YCBOUJI OCHOBHYIO JIATEPATYPy, PEKOMEH-
JIOBaHHYIO B IPOTpamMMe

«3a4YTCHO» «Ba4YTCHO

(xopo11o)»

oazoewtii «XOpOLIO»

nopozoeulii

«yJIlOBJIETBO-
PHUTEIHHO

«3a4YTCHO»

«3a4TEHO
(ymoBne-
TBOPHTEIb-
HO)»

OOyuarommiicsi 0OHAPYKHUJT 3HAHUS OCHOB-
HOro yyeOHOro Mmarepuaia B o00beme, HeoO-
XOJMMOM JIJIs TaJIbHEeHIel yaeObl U mpei-
CTosIIeH paboThI 1O Mpodeccruu, CripaBseT-
Cs1 C BBITIOJIHEHUEM TPAKTHYECKUX 3aTaHUMA,
MPEyCMOTPEHHBIX TPOTPaMMOii, 3HAKOM C
OCHOBHOM JINTEPATypOil, pPEKOMEHIOBAaHHOU
IPOrpaMMOii, TOMYCTHII MOTPEIIHOCTH B OT-
BETE Ha PK3aMEHE U MPH BBITIOIHEHUH JK3a-
MEHALMOHHBIX 3aJaHMii, HO 001aJaeT HE0O-
XOJIMMBIMH 3HAHUSIMH TSI UX YCTPAHCHUS
10J1 PYKOBOJICTBOM MPEIoiaBaTes
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YpoBeHb OtMmeTKa 1Mo mATHOATUTPHON CUCTEME Onucanue

OCBOCHMS (mpoMexxyTo4Has aTTecTarys)™®
KOMIIETEH-
02078
— «HEYIIOB- | «HE 3auTe- | «He 3auTeHo | OOyyaronuiics oOHApYKHII TPOOEbl B 3HA-
JETBOPHU- HO» (HeyoBIeT- | HUAX OCHOBHOTO y4eOHOro marepuana, Io-
TEIBHO» BOPUTEJIBHO)»| MyCTU NPUHIUNHUAIbHbIE OIIMOKH B BbI-

NOJTHEHUHU TPEyCMOTPEHHBIX MPOrpaMMOin
NPaKTHYECKHUX 3a/laHUH, HE MOXKET MPOI0JI-
KHUTh 00y4EHHE WIH MPUCTYIHUTD K Mpodec-
CHOHAJIbHOM [ESITENbHOCTH 0 OKOHYAHUH
00pa3oBaTeNbHONM OpraHu3alyu 0e3 J0moJ-
HHUTENBHBIX 3aHATHI

* - (opMa POMEKYTOUYHOW ATTECTAIMU B CEMECTPE OMPENEISETCS B COOTBETCTBUU C
Tabauien 2 pabouei MporpaMMbl TUCITUTIIMHBI (MOTYJIs)

4.2.1 Kputepuu OLleHKH YCTHOI0 OTBETA MPH TeKylIeM KOHTPOJIE U MPOMEKYyTOo4-
HOM aTTecTaluu
[Tpu oTBEeTE HA BOIIPOC OO0YYAOIIUKCS JEMOHCTPUPYET:

3HAHMA: LEJeH, IPUHIUIIOB, METOAOB NHKEHEPHBIX PACUETOB JETaJIel 1 MEXAHU3MOB;
METOJIMK UCCIIEOBaHUS U OOOCHOBAHUS MapaMEeTPOB THUIIOBBIX JIE€Tajei TPaHCIOPTHO -
TEXHOJIOTUYECKUX CPEACTB; KOHCTPYKLMHU TUIIOBBIX ACTAJIEH MAILIMH, IPUBOJIOB MAILINH;
METOJIOB M METOJIUK IIPOEKTHOI'O U MPOBEPOYHOIO PacdyeTa U MCCIEI0BAHUS THUIIOBBIX
JeTajell MallliH JUI X UCIOJIb30BaHUS B COCTABE TEXHOJIOIMUECKOT0 000py10BaHUs U
CO3/1aHHSI KOMIUIEKCOB; 00JIACTH NMPUMEHEHMsI, TEOpUU padOThI, OCHOB pacuera U Oc-
HOBHBIX KPUTEPUEB paOOTOCIOCOOHOCTH TUIIOBBIX JI€Taled TPAHCIOPTHO — TEXHOJIOTU-
YECKUX CPEACTB; CIIOCOOOB MX COECIMHEHUS B KOHCTPYKLUSAX M MalllMHAaX; TpeOOBaHUI
ECKJ] x oopMiI€eHNIO KOHCTPYKTOPCKON JOKYMEHTAllMU; COBPEMEHHBIX TPEOOBAHUN K
AeTalsiM U y3JlaM; BbIOOpa JOMyCKaeMbIX HaNpsDKEHUH, BUIOB OTKA30B M NMPUYMH pas-
pPYLIEHUS JeTajJey MaIlWH;

YMEHHsI: UCIOJIb30BaTh CYIIECTBYIOUINE METOJMKH H3yueHUss U OOOCHOBAaHHWS Mapa-
METPOB THUIIOBBIX JI€TaJ€il MallliH, IPOBOAUTH 3KCIEPUMEHTAIbHBIE UCCIEIOBAHUS TH-
MOBBIX JETajeil MalllMH W PacueTHO - TEOPETHYECKOe OOOCHOBAHHME HMX MapaMeTPOB;
IIPOBOJIUTh aHAJINU3 PE3YJIbTATOB MCCIEAOBAHMM JE€Taned MallMH U MEXaHU3MOB; IOJI-
OupaTh MO 3aJaHHBIM XapaKTEPUCTHUKAM THUIIOBBIE JIE€TAlIM HA3EMHBIX TPAHCIOPTHO -
TEXHOJIOTMYECKHUX CPENICTB; pa3padaThiBaTh PaCUE€THBIE CXEMBI JIeTallel pU pacuere Ha
IIPOYHOCTh; PACCUUTHIBATh THUIIOBBIC ACTAIM MAIIMH M MEXAHU3MOB TPAHCIIOPTHO —
TEXHOJIOTMYECKHUX CPEJICTB [0 KPUTEPUSAM PabOTOCIIOCOOHOCTH W IpPH 3aJaHHBIX Ha-
rpy3Kax; BbIOMpaTh JUIsl IeTaleld COOTBETCTBYIOINE MaTEpUabl; MOJIb30BAThCS YepTe-
’KaMU HA3€MHBIX TPAHCIIOPTHO - TEXHOJOTHYECKUX CPEICTB JJI1 IOHUMaHUS YCTPOUCT-
Ba, OCYILECTBJICHUS COOPOYHO-pa300pOUYHBIX ONEpaluii U NPOBEACHUS Hay4dHOU Jes-
TEIbHOCTH; BBITIOJHATH pabovre YepTEeKHU TUIOBBIX JIeTale 1 COOPOYHbIC YEPTEKHU Ha
UX OCHOBE; OPOPMIITH KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B COOTBETCTBUU C TpeOoBa-
ausimu ECKII.

BJIa/IcHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU HMCCIIEOBAaHUS THUIIOBBIX JE€Talel Ma-
IIMH 1 MEXaHU3MOB TPAHCIOPTHO - TEXHOJIOIMYECKUX CPEACTB; OCHOBHBIMU METOJIAMHU
pacyeTa, MPOEKTUPOBAHUS, SKCIIEPUMEHTANBHBIX MCCIEIOBAHUNA U aHaIu3a pe3yJsbTa-
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TOB MCCIICIOBAaHUK TUIIOBBIX JETAJIIEN TPAHCIOPTHO — TEXHOJIOTMYECKUX CPEJIICTB; Me-
TOJaMU CPaBHUTEIBLHON OIEHKH JeTajed U y310B; HaBbikamu padbotel ¢ ['OCT u apy-
rOM HOPMATHUBHO — TEXHUYECKOM JOKYMEHTAIIUEH.

Kpurepum ouenku

OTJINYHO

00yYaromuiics: IeMOHCTPUPYET:

- 3HaHHE LieJieil, MPUHIUIIOB, METO/I0B MHKEHEPHBIX PAacyeTOB JeTalell U Me-
XaHU3MOB; METOAMK HMCCIIEOBAHUS U 0OOCHOBaHUS IMapaMEeTPOB TUIIOBBIX JIETa-
Jeil TPaHCIIOPTHO - TEXHOJIOTHYECKUX CPECTB; KOHCTPYKLIMU THIIOBBIX JAeTanei
MallIuH, MPUBOJIOB MAaIIUH; METOJOB U METOAMK MPOEKTHOTO M MPOBEPOUYHOTO
pacdera M HCCIeOBaHUS TUIOBBIX JI€Taled MalIMH JUIsl UX HCIOJIb30BaHUS B
COCTaBE TEXHOJIOTUYECKOTO OOOpPYIOBAHUS U CO3JAaHUS KOMIUJIEKCOB; OOJIacTH
NPUMEHEHHUS, TeOpUU pabOThl, OCHOB pacyeTa U OCHOBHBIX KpUTEpHEB PadOTO-
CIIOCOOHOCTH THIIOBBIX JI€Talel TPAHCIOPTHO — TEXHOJIOTUYECKUX CPEJNICTB;
Croco0OB MX COSAMHEHUS B KOHCTPYKIMSAX W MarmuHax; Tpedoanuii ECK/] k
O0(OPMIICHHIO KOHCTPYKTOPCKOM JOKYMEHTAIH;,; COBPEMEHHBIX TpeOOBaHUI K
JeTallIM U y3J1aM; BbIOOpa JOMYyCKaeMbIX HAPSKEHUH, BUIOB OTKA30B U MPUYHH
pa3pylieHus JeTaneil MalluH; UCUEPIbIBAIOLIE U MOCIEA0BaTEIbHO, YETKO U JIO-
TUYHO M3JIaraeT MaTepuall, XOpoIlIo OPUEHTUPYETCSl B MaTepHuale, He 3aTpyaHs-
€TCsl C OTBETOM IPU BUJIOU3MEHEHUU 3aJIaHUK;

- yYMEHHE HCIOJIb30BaTh CYIIECTBYIOIINE METOIUKH U3y4eHUS] U 0OOCHOBAHMUS
napamMeTpoB TUIIOBBIX JIeTajei MalllH, MPOBOJAUTH SKCIEPUMEHTAIbHBIE UCCIIE-
JIOBaHMsSI THUIOBBIX JIeTajeil MallliH U pacyeTHO - TEOpEeTHUYEeCKOe 0OOCHOBaHHE
UX TIapaMEeTPOB; MPOBOJAUTH aHATU3 PE3YyIbTATOB UCCIIEAOBAHUM AeTalleldl MallluH
U MEXaHU3MOB; MOAOUPATh MO 33JaHHBIM XapaKTEPUCTHKAM THUIIOBBIE NE€TaIH
HA3€MHBIX TPAHCIIOPTHO - TEXHOJOTHYECKUX CPEJCTB; pa3padaThiBaTh pacyeT-
HBIE€ CXEMBI JIeTajell Mpu pacyeTe Ha IPOYHOCTh; PACCUYUTHIBATH TUIIOBBIE I€TAIH
MalIuH U MEXaHU3MOB TPAHCIIOPTHO — TEXHOJIOTMYECKUX CPEJICTB 110 KPUTEPHUSIM
paboTOCIIOCOOHOCTH MPH 33aIaHHBIX HArpy3Kax; BRIOUPATH IS ACTaJICH COOTBET-
CTBYIOILIIME MAaTEpHUaJIbl; IOJB30BATHCS YEPTEKAMH HA3EMHBIX TPAHCIOPTHO-
TEXHOJOTHYECKUX CPENCTB Ul MOHUMAaHHS yCTPOMCTBA, OCYIIECTBIEHHUS cOO-
POYHO-Pa300POUYHBIX OMEpaIii U MPOBEACHUS HAYYHOU JESITETbHOCTHU; BBITION-
HATH paboure YepTeKu TUMOBBIX JeTaliell U cOOPOYHBIE YEPTEKU HA UX OCHOBE;
0QOpPMIISITH KOHCTPYKTOPCKYIO TOKYMEHTAIIMIO B COOTBETCTBUH C TPEOOBAHUSIMHU
ECK/I; ucnonb3ysi COBpeMEHHBIE METO/IbI M TIOKA3aTEIN TaKOM OLICHKH;

- YCHENIHO€ M CUCTEMHOE BIIaJICHUE HABBIKAMHU OCHOBHBIX METOJIOB UCCIIEI0BA-
HUS TUTIOBBIX JIeTajlell MallMH U MEXaHU3MOB TPAHCIOPTHO - TEXHOJIOTUYECKUX
CPE/CTB; OCHOBHBIX METOJOB pacuera, MPOECKTUPOBAHMS, OCHOBHBIX METOJIOB
JKCIIEPUMEHTANIBHBIX UCCIIEIOBAaHUM U aHaIM3a Pe3yJbTaTOB UCCIECOBAHUM TH-
MOBBIX JIeTajiell TPAHCIOPTHO — TEXHOJOTUUYECKUX CPEJCTB; METOJIaMU CPaBHH-
TEJTHLHOM OIICHKH JIeTajiei U y3i10B; HaBbikamu paboTsl ¢ ['OCT u apyroi Hopma-
TUBHO — TEXHUYECKOU JOKYMEHTALUEH.

X0pOo1Io

00ydJaronuics 1eMOHCTPUPYET:

- 3HAHMWE LIeJEH, MIPUHLNIIOB, METOA0B MHXEHEPHBIX pacyeToB JeTalel U Me-
XaHW3MOB; METOJMK UCCIIEI0BaHUA U 0OOCHOBAHUS TapaMETPOB TUIIOBBIX J€Ta-
JIEl TPAHCIIOPTHO - TEXHOJIOTMUECKUX CPEJCTB; KOHCTPYKLIMU TUIIOBBIX A€TajleH
MalllMH, IPUBOJOB MAIIWH; METONOB U METOAHUK IMPOECKTHOIO U MPOBEPOYHOIO
pacdera M UCCIIEJOBaHMs TUIOBBIX JETaJleld MAILWH JUIS UX HCIOJb30BaHUS B
COCTaBE TEXHOJIOTMYECKOTO 00OPYAOBaHMS U CO3JaHMs KOMIUIEKCOB; 00JacTh
NPUMEHEHHS, TEOPUU pabOTHl, OCHOB pacyeTa U OCHOBHBIX KPUTEPUEB pabOTO-
CHOCOOHOCTH THIIOBBIX Jl€Tajlell TPaHCIOPTHO — TEXHOJOIMYECKHX CPEJCTB;
CHoco0OB MX COEIMHEHUS B KOHCTPYKUHMAX M MamuHax; TpeboBanuii ECKJ[
0(pOpPMIIEHHIO KOHCTPYKTOPCKOM JHOKYMEHTAIMM; COBPEMEHHBIX TPeOOBAHUH K
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JeTaIsIM U y3J1aM; BBIOOpA OMYCKAaeMbIX HANPsDKCHHUH, BUOB OTKA30B M IIPH-
YUH pa3pylIeHus JeTaleil MallliH, He JOMYCKaeT CYIIECTBEHHBIX HETOUYHOCTEH;
- B IIEJIOM YCIEIIHOE, HO COJIepKaIlie OTACIbHBIC MPOOENbl, YMEHHUE UCIIOJIb-
30BaTh CYIIECTBYIOIINE METOANKH U3YICHUS U OOOCHOBAHUS MapaMeTPOB THUIIO-
BBIX JIETAJICN MAIlIMH, MPOBOJUTH SKCIIEPUMEHTAIBHBIE UCCIIEI0BAaHUS TUITOBBIX
JeTaneldl MalliH M PacyeTHO - TeopeTHueckoe OOOCHOBAaHHME WX MapaMeTpoB;
MPOBOJAUTH aHAIU3 PE3YJIbTATOB UCCIIEAOBAaHUN JAeTaleil MAIIMH U MEXAHU3MOB;
MoIOUPATH MO 33/JaHHBIM XapaKTePUCTHKAM TUIIOBBIC JIETAIM HA3€MHBIX TPaHC-
MOPTHO - TEXHOJIOTMYECKUX CPEJNICTB; pa3pabaThiBaTh pacueTHBIC CXEMBI JeTa-
JIeW TPU pacyeTe Ha MPOYHOCTh; PACCUUTHIBATH TUITOBBIC JETAIW MAIUH U Me-
XaHU3MOB TPAHCIIOPTHO — TEXHOJOTMUYECKUX CPEICTB MO KPUTEPHUSIM PabOTO-
CIOCOOHOCTH TIPH 3aJaHHBIX Harpy3kax; BbIOMpaTh JUIsl JIeTajlell COOTBETCT-
BYIOILIME MAaTepHualbl; MOJb30BAThCA YEPTEKAMHU HA3EMHBIX TPAHCIOPTHO- TEX-
HOJIOTHYECKUX CPEACTB JUIsl TIOHUMAHHUS yCTPOMCTBA, OCYIIECTBICHUS COOpPOY-
HO-Pa300pPOYHBIX ONEpALUi M POBEJCHHS HAYYHOU JESITETbHOCTH; BIIOIHSITh
paboune YepTeKHd THUIMOBBIX ACTaJed W COOPOUYHBIE YEPTEHKH HAa WX OCHOBE;
0QOpPMIISITh KOHCTPYKTOPCKYIO JTOKYMEHTAIIMIO B COOTBETCTBUU C TPEeOOBAHMS-
mu ECKJI ncnionb3ys coBpeMeHHbIE METO/IbI U TTOKA3aTeNIN TAKON OIIEHKH;

- B LIEJIOM YCIENIHOE, HO COAepKalee OTAeIbHBIC MPOOETbl UM COMPOBOXK-
Jaroleecss OTIAEIbHBIMH OIIMOKAaMM, BJIaJCHHE HABBIKAMU OCHOBHEIX METOJOB
MCCJICIOBAHMS TUIIOBBIX JIETalle MalllMH U MEXaHHW3MOB TPAHCIOPTHO - TEXHO-
JIOTUYECKUX CPEJICTB; OCHOBHBIX METOJOB pacueTa, MPOCKTUPOBAHUS, IKCIIEPH-
MEHTAJbHBIX HUCCJIEIOBAHUM W aHalu3a pPe3yJIbTaTOB HCCIEIOBAHUNA THUIOBBIX
JleTalieid TPAHCIIOPTHO — TEXHOJIOTUYECKUX CPENICTB; METOJAMU CPABHUTEIbLHOU
OLIEHKH JieTanieil u y31oB; HaBbikamu padboTsl ¢ 'OCT u apyroit HopMaTUBHO —
TEXHUYECKON JOKYMEHTAIUECH.

YIOBJIETBOPH-
TeJbHO

00yJaronuiicss AeMOHCTPUPYET:

- 3HaAHUA TOJILKO OCHOBHOT'O MaTepHualia, HO HE 3HaeT JEeTallel, JOIYyCKAaeT He-
TOYHOCTH, JIONYCKaeT HETOYHOCTH B (DOPMYIMPOBKAX, HAPYIIAET JIOTHYECKYIO
IIOCJIEIOBATEIbHOCTh B U3JI0KEHUH IIPOIPAMMHOTO MaTepHaa;

- B LIEJIOM YCHEIIHOE, HO HE CUCTEMHOE YMEHHUE HCIO0JIb30BaTh CYILIECTBYIOIINE
METOJUKHM H3Y4YeHHUS U OOOCHOBAaHHS IMapaMeTpPOB THUIOBBIX JAeTajel MaliuH,
MPOBOJIUTh HKCIIEPUMEHTANIbHBIE MCCIIEOBAHUSI TUIOBBIX JACTalled MAaIluH U
pacyeTHO - TeOopeTHYecKoe OOOCHOBAaHME MX IapaMeTpPOB; MPOBOIUTH aHAIH3
pe3yabTaTOB MCCIEIOBAHUN JeTaneld MalliH ¥ MEXaHU3MOB; MOAOHUpaTh IO 3a-
JTAHHBIM XapaKTEPUCTHUKAM THUIOBBIE I€TAJIN HA3€MHBIX TPAHCIIOPTHO - TEXHOJIO-
THYECKUX CPEJCTB; pa3pabaThiBaTh pacueTHbIC CXEMBI JeTajel MpH pacueTe Ha
IIPOYHOCTh; PACCUUTHIBATH TUIIOBBIE AETAIM MAIUNH U MEXAHU3MOB TPAHCIIOPTHO
— TE€XHOJIOTUYECKUX CPEJCTB IO KPUTEPUSM pabOTOCTIOCOOHOCTH IPH 3alaHHBIX
Harpy3Kax; BBIOMpaTh JUIsl AeTajieil COOTBETCTBYIOIIME MaTepUalbl; MOJIb30BaTh-
Csl UepTekaMU Ha3eMHBIX TPAHCIIOPTHO- TEXHOJIOTMUECKUX CPEACTB AJIS MOHU-
MaHHUsS YCTPOMCTBA, OCYIIECTBICHUS COOPOYHO-Pa300pOUHBIX ONepauii U mpo-
BEJICHHSI HAYYHOU NIeATEIHHOCTH; BBIMOIHITh pab0Ure YepTEKH TUIIOBBIX JIETa-
Jeil u cOOpoUHbIe YepTEekKH HA UX OCHOBE; OPOPMIISITH KOHCTPYKTOPCKYIO JOKY-
MEHTaluI0 B cooTBeTcTBUU C TpeboBanusMu ECKJl ucnonb3ys coBpeMeHHbIE
METO/IbI ¥ TTOKA3aTeNIN OLEHKH MPOEKTUPOBAHUS MEXaHN3MOB U MalllVH;

- B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaJICHHE HaBbIKAMU OCHOBHBIX METO-
JIOB UCCJIEIOBAHNSI TUMOBBIX ACTAJIEH MAalIMH U MEXaHU3MOB TPAHCIIOPTHO -
TEXHOJOTMYECKHUX CPEJCTB; OCHOBHBIX METOJIOB pacyeTa, IPOEKTUPOBAHUS, IKC-
MIEPUMEHTAIbHBIX UCCIEAOBAHUI U aHAJIN3a PE3YJIbTATOB UCCIEIOBAaHUN THUIIO-
BBIX JIETAJIEN TPAHCIIOPTHO — TEXHOJOTUYECKUX CPEJICTB; METOJaMHU CPAaBHHU-
TEJHLHOM OLICHKH JeTalIel U y3710B; HaBbikamMu padoTel ¢ 'OCT u apyroit Hopma-
TUBHO — TEXHUYECKOU JOKYMEHTALUEH.
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Hey/10BJIeTBOPH-
TeJbHO

oOydJaronuics:

- HE 3HaeT 3HAYMTENHHOW YacTH MPOrPaMMHOTO MaTepuaa, II0X0 OPUEHTHPY-
eTcsl B LIEJSX, MPUHIIMIIAX, METO/IaX MHXKEHEPHBIX PacueToB JleTaleld M mexa-
HU3MOB; METOJMKAX UCCIICJOBAHUS U 0OOCHOBAHMS MTApaMETPOB THITOBHIX JIeTa-
Jeil TPaHCIOPTHO - TEXHOJOTMYECKUX CPEJICTB; KOHCTPYKIUSAX TUIOBBIX JETa-
JIeil MaIlvH, TPUBOJOB MAIIIMH; METO/IaX M METOJMKAX MPOSKTHOTO U MPOBEPOU-
HOT'O pacyera U MCCIe0BAHNS TUIIOBBIX JIeTalei MalluH ISl UX UCTIOJIb30BaHU
B COCTaBE TEXHOJOIMUYECKOTO O0OPYAOBAHUS U CO3[aHUsI KOMILJICKCOB; 00JIACTH
NPUMEHEHHS, TEOPUU PabOThI, OCHOBAX pacyeTa M OCHOBHBIX KpUTEpUSAX pado-
TOCTIIOCOOHOCTH THUIOBBIX JI€Taleld TPAHCIOPTHO — TEXHOJIOTUYECKUX CPEJICTB,
crocobax X COeMHEHUS B KOHCTPYKIUSAX M MamuHax; TpeboBanusix ECKJ
0(QOPMIIEHHIO KOHCTPYKTOPCKOM TOKYMEHTAllUW; COBPEMEHHBIX TPEOOBaHUAX K
JEeTallsIM U y3JIaM; BBIOOpE JOMYCKAEMBIX HAIPSDKCHUH, BHIAX OTKA30B M IPH-
YUHaX pa3pyuieHUs JeTajiell MalliH; He 3HaeT MPaKTUKY IPUMEHEHUsl MaTepHua-
Ja, JONYCKaeT CYIIECTBECHHBIE OINOKY;

- HEe YMEET HCIOJIb30BaTh CYIIECTBYIOIINE METOJIUKH U3y4eHHs] U 000CHOBAHUSA
napaMeTpoOB THUIOBBIX JETajeil MAIIWH, MPOBOIUThH SKCIIEPUMEHTAILHBIC HCCIIe-
JIOBaHMSI TUIOBBIX JleTalieldl MallMH M PAacyeTHO - TeopeTHueckoe 000CHOBAaHUE
UX TapaMeTPOB; MPOBOJIUTH AHAIHM3 PE3yIbTATOB HCCIEAOBAHUU JeTayield Ma-
IIMH ¥ MEXaHU3MOB; MOAOUPATh MO 3a/JaHHBIM XapaKTEePUCTUKAM TUIIOBBIE Jie-
TaJi Ha3€MHBIX TPAHCIIOPTHO - TEXHOJIOTHYECKUX CPEJNICTB; pa3pabaThIBaTh pac-
YEeTHbIE CXEMBI JIeTajel Mpu pacueTe Ha MPOYHOCTb; PACCUUTHIBATH TUIIOBBIC
JeTald MalliH ¥ MEXaHW3MOB TPAHCIOPTHO — TEXHOJIOTUYECKUX CPEICTB IO
KpUTEPHUSIM pabOTOCIIOCOOHOCTH TIPH 3aJIaHHBIX HArpy3kax; BRIOUpATh IS JeTa-
Jeil COOTBETCTBYIOIIME MAaTepHalbl; I0JIb30BAaThCS YEpTEKaMU Ha3eMHBIX
TPAHCIIOPTHO- TEXHOJOTUYECKUX CPEICTB JUIsl TOHUMAHUS yCTPOMCTBA, OCYIlle-
CTBJICHHUSI COOPOYHO-Pa30OPOYHBIX OMNEpalii U MPOBEICHHUsI HAYYHOU JesITelb-
HOCTH; BBIMIOJHATH paboune 4epTeKu TUIOBBIX JeTajeil u cOOpOUHbIE YepTEexKHU
Ha X OCHOBE; O(pOPMIISITH KOHCTPYKTOPCKYIO TOKYMEHTALUIO B COOTBETCTBHH C
tpeboBanussmu ECKJI; nomyckaer cyiiecTBeHHbIE OIMMOKH, HEYBEPEHHO, C
OONBIIUMH 3aTPYAHEHUSMHU BBIIOJTHSAET CaMOCTOATEIBbHYIO padoTy, OOJNBIINH-
CTBO 3a/IaHUH, IPETYCMOTPEHHBIX TPOrPaMMOM TUCIUIIUHBI, HE BHIOJIHEHO;
-HE BJIaJIeeT HAaBBIKAMH OCHOBHBIX METOJOB WCCIICIOBAHMS THUIIOBBIX JAETajeH
MallMH ¥ MEXaHHW3MOB TPAHCIOPTHO - TEXHOJOTMYECKHX CPEACTB; OCHOBHBIX
METOJIOB pacyeTa, MPOCKTUPOBAHUS, SIKCIIEPUMEHTATBHBIX UCCIICJOBAHUN U aHa-
JM3a pe3ysNbTaTOB UCCIECJOBAHUM THUMOBBIX JAETajeil TPaHCMOPTHO — TEXHOJIO-
TUYECKHUX CPEJCTB; METOAAMH CPaBHUTEIILHON OIEHKHU JETalei U y3JI0B; HABbI-
kamu pabotel ¢ ['OCT u apyroii HOpMaTUBHO — TEXHUYECKOW JTIOKYMEHTAIIUCH;
JIOMYCKAET CYIIECTBEHHBIC OMMOKHU, ¢ OOJIBIIMMHU 3aTPYIHEHUSIMH BBITIOJIHSACT
CaMOCTOSITENIbHYIO paboTy, OOJBUIMHCTBO 33JaHUN TNPEAYCMOTPEHHBIX IIPO-
IpaMMO TUCITUTUIMHEI HE BBITIOJIHEHO.

4.2.2 Kputepuu olleHKH J1a0OPATOPHBIX padoT

[Tpu BbIOTHEHUH TAOOPATOPHBIX PAOOT OOYUAIOUIUIICS 1eMOHCTPUPYET:
3HAHUSL: LIeJIeH, IPUHIUIIOB, METOJI0OB MHKEHEPHBIX PACUETOB JIETalIe U MEXaHNU3MOB;
METOJIMK UCCIIEOBaHUS U OOOCHOBAHUS MapaMEeTPOB THUIIOBBIX JI€Tajei TPaHCIOPTHO -
TEXHOJIOTHYECKHUX CPEJCTB; KOHCTPYKIIMU TUIIOBBIX J€Tallei MaIllH, IPUBOJOB MAIIIUH;
METOJIOB U METOJIMK MPOEKTHOTO W MPOBEPOYHOIO pacdeTa U HUCCIETOBAHUS TUIOBBIX
JeTanell MallliH U1 X UCIOJIb30BaHUSI B COCTABE TEXHOJIOTMYECKOTO 000pYI0BaHUS U
CO3JIaHMsI KOMIUIEKCOB; OOJIACTH MPHUMEHEHHsI, TEOPUU pabOThl, OCHOB pacyeTa U Oc-
HOBHBIX KpUTEpUEB PabOTOCIIOCOOHOCTH TUIIOBBIX JA€Talel TPAHCIOPTHO — TEXHOJIOTH-
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YECKUX CPEJICTB; CIIOCOOOB MX COCTWHEHUS B KOHCTPYKIMUSAX M MallWHAX; TpeOOBaHUI
ECK/] x opopMiIeHNIO KOHCTPYKTOPCKON JOKYMEHTAllMU; COBPEMEHHBIX TPEOOBAHUN K
AETAISIM U y3J1aM; BbIOOpa JOIyCKAaeMbIX HalpsKEHUH, BUIOB OTKA30B M NPUYMH pas-
pYLIEHHU JeTajeil MallllH;

YMEHHsI: HCII0JIb30BaTh CYIIECTBYIOIME METOAMKM M3Y4€HHs U OOOCHOBaHMs Iapa-
METPOB THIIOBBIX JE€TaJed MAIWH, IPOBOAUTH SKCIEPUMEHTAIBHBIC UCCIICIOBAHUS TH-
NOBBIX JI€TaJe MalllMH U PacueTHO - TEOPETHYECKOEe OOOCHOBAHME MX IApaMETPOB;
[IPOBOJUTH AHAIN3 PE3YJIBTATOB UCCIECAOBAHUN ACTAJEd MAlIMH U MEXaHU3MOB; IOJ-
OupaTh MO 3aJaHHBIM XapaKTEPUCTHUKAM THUIIOBBIC JI€TAIM HA3€MHBIX TPAHCIOPTHO -
TEXHOJIOTHYECKHUX CPENICTB; pa3padaThiBaTh pacueTHbIE CXEMBI JIeTalel MpU pacuere Ha
IIPOYHOCTh; PACCUUTHIBATH THUIIOBBIC JETalyd MAIIMH W MEXAHU3MOB TPAHCIOPTHO —
TEXHOJIOTHYECKHUX CPEJICTB MO KPUTEPUSIM pabOTOCIOCOOHOCTH W MpPH 3aJaHHBIX Ha-
rpy3Kax; BbIOMpaTh JUIsl IeTanel COOTBETCTBYIOIINE MaTEpUasbl; MOJIb30BAaThCs YepTe-
’KaMM Ha3€MHBIX TPAHCIIOPTHO - TEXHOJOTMYECKUX CPENCTB [l IOHUMAHHUS YCTPOUCT-
Ba, OCYILECTBIECHUS COOPOYHO-pa300pOYHBIX ONEpaluii U NPOBEACHUS Hay4dHOU Jes-
TEJIbHOCTH; BBIIIOJIHATH pabO4Ke YepTEKH TUIIOBBIX JIeTaled U COOPOUYHBIEC UEPTEKHU Ha
UX OCHOBE; O(pOPMIIATE KOHCTPYKTOPCKYIO TOKYMEHTALMIO B COOTBETCTBUU C TpeOOoBa-
Husimu ECKI.

BJIa/IcHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU MCCIICOBAHUS THUIIOBBIX JE€Tale Ma-
IIMH ¥ MEXaHU3MOB TPAHCIIOPTHO - TEXHOJOTHYECKUX CPEICTB; OCHOBHBIMU METOJAaMU
pacuera, IPOEKTUPOBAHMS, HKCIIEPUMEHTAIBHBIX MCCIIENOBAHUN W aHalM3a pe3yJibTa-
TOB HCCIIEIOBAHUM THUIIOBBIX JETAJIEU TPAHCIOPTHO — TEXHOJIOTMYECKUX CPEACTB; Me-
TOJaMU CPaBHUTEIBLHOM OLEHKHU AeTaliell u y370B; HaBbikamu pabotel ¢ [OCT u mpy-
IO HOPMATUBHO — TEXHUYECKOM JOKYMEHTALIUEM.

KpuTepun oieHKH BbINOJHEHHUs JIAa00pPaTOPHBIX padoT

OTJIMYHO 00y4aromuics: 1eMOHCTPUPYET:

- HaJUIe)KauUM 00pa3oM BBITTOTHEHHBIM OTYET 1O JabopaTopHOil paboTe;

- 3HAHUS JIGKIIMOHHOTO MaTepHaa 1o COOTBETCTBYIOIICH TeMe Tabopa-
TOPHOM paboOTHI;

— MPAaBUJIBHBIC OTBCTHI HAa KOHTPOJIbHBIC BOIIPOCHI.

X0pOo1Io oOy4aronuics AeMOHCTPUPYET:
- HaJJIeKalIMM 00pa30M BHITIOJTHEHHBIN OTYET 10 JIabopaTopHOU paboTe;
- TpaBWIbHBIC OTBETHI HA KOHTPOJIBHBIC BOIIPOCHL.

YIOBJIETBOPHTETbHO oOyJaronuics AeMOHCTPUPYET:
- HaJJIeKalMM 00pa30M BHITIOJTHEHHBIN OTYET 10 JIabopaTopHO paboTe;
- YaCTUYHO NMPABWIBHBIC OTBETHI HA KOHTPOJIGHBIC BOTIPOCHL.

HEY/JI0BJIETBOPUTEJIbHO | 00ydJaroLuiics:
- He npeacTaBmwi 0hOPMIICHHBIN OTUYET T10 JIA0OpaTOpHOM padore;
— 3aTpyAHSACTCA AaThb MPAaBUJIbHBIC OTBCTHI HA KOHTPOJIbLHBIC BOIIPOCHI.

4.2.3 Kputepuu olleHKU BBHINOJHEHNSI TUIIOBBIX PACYETOB
[Ipu BBIMOTHEHUU TUMIOBBIX PACU€TOB 00YyYaIOUIUICS JEMOHCTPUPYET:
3HAHMSA: L[eJIeH, IPUHIUIIOB, METOJ0B UHKEHEPHBIX PACUETOB JI€Talel 1 MEXaHU3MOB;
METOJIMK OOOCHOBAaHMS MAapaMeTPOB THUIIOBBIX J€Tajleil TPAaHCIOPTHO - TEXHOJIOTHYE-
CKHMX CpEJICTB; KOHCTPYKIIMM TUIOBBIX J€TAJIe MaIluH, TPUBOJAOB MAIlMH; METOJIOB U
METOJMK MPOEKTHOTO U MPOBEPOYHOr0 pacyeTa TUIOBBIX JETAJICd MAIIUH JUJI UX HC-
MOJIb30BAHUSI B COCTaBE TEXHOJOTHUYECKOTO OOOPYAOBAHHUS U CO3/IaHUS KOMILJIEKCOB;
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o0JjacTu MPUMEHEHHsI, TEOpUU PabOThl, OCHOB pacueTa U OCHOBHBIX KpUTEPHUEB pabOTO-
CIIOCOOHOCTH THUIIOBBIX J€TaJIell TPAHCIIOPTHO — TEXHOJIOIMUECKHUX CPEJCTB; CIIOCOOOB
UX COEJUHEHMs B KOHCTPYKIMSX U MamnHax; TpeboBanuit ECK/] k opopmnennto kon-
CTPYKTOPCKOM TOKyMEHTAallM1; COBPEMEHHBIX TPeOOBaHUM K J€TalsIM U y37aM; BbIOOpa
JOIYyCKAEMBIX HAIIPSLDKEHUM, BUAOB OTKA30B U IPUYMH Pa3pyLIEHUs JeTaled MalllvH;
YMEHHsI: HCII0JIb30BaTh CYIIECTBYIOIME METOAMKM M3Y4YeHHs U OOOCHOBaHMs Iapa-
METPOB TUIOBBIX JI€TAJE€H MallliH, IPOBOJAUTH PACUETHO - TEOPETUUECKOE OOOCHOBAHUE
UX IIapaMeTpOB; IIPOBOJUTH aHAIN3 PE3yJIbTAaTOB UCCICAOBAHUMN JI€Tajle MAIMH U Me-
XaHU3MOB; MOAOUPaTh MO 3aJaHHBIM XapaKTEPUCTUKAM THUIIOBBIC AETATU HA3E€MHBIX
TPAHCIIOPTHO - TEXHOJIOTHMYECKUX CPEACTB; pa3pabaTbiBaTh paCUETHHIE CXEMBbI JeTaleit
[P pacyeTe Ha NPOYHOCTh; PACCUUTHIBATH TUIOBBIE JETAIM MAIIMH MU MEXAaHU3MOB
TPAHCIIOPTHO — TEXHOJIOTMUYECKUX CPENICTB MO KPUTEPHSIM pabOTOCIOCOOHOCTH U MpHU
3aJJaHHBIX HArpy3Kax; BBIOMpATh I JeTallell COOTBETCTBYIOIINE MaTepUabl; MOJIb30-
BaTbCsl YEPTEKaMU HA3€MHBIX TPAHCIIOPTHO - TEXHOJIOTMYECKUX CPEJCTB ISl HIOHUMA-
HUSl YCTPOMCTBA, OCYLIECTBJIEHHUS COOPOYHO-Pa30OpPOUYHBIX ONEpalMidi U MPOBEACHUS
Hay4YHOMU JI€ATENbHOCTH; BBIIOJIHATL padoune YepTek U TUIOBBIX JIeTaned U cOOpOUHbIE
YepTEKHU Ha UX OCHOBE; OPOPMIISITH KOHCTPYKTOPCKYIO TOKYMEHTALIMIO B COOTBETCTBUU
¢ Tpeboanusmu ECKJI.

BJIa/IcHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU MCCIICOBAHUS THUIIOBBIX JE€Tale Ma-
IIMH ¥ MEXaHU3MOB TPAHCIIOPTHO - TEXHOJOTHYECKUX CPEICTB; OCHOBHBIMU METOJAaMU
pacuera, IPOEKTUPOBAHMS, HKCIIEPUMEHTAIBHBIX MCCIIENOBAHUN W aHalM3a pe3yJibTa-
TOB MCCIIEIOBAaHUN THUIIOBBIX JETAJEH TPAHCHOPTHO — TEXHOJOTMYECKUX CPEACTB; Me-
TOJaMU CPaBHUTEIBLHOM OLEHKHU AeTaliell u y370B; HaBbikamu pabotel ¢ [OCT u mpy-
IO HOPMATUBHO — TEXHUYECKOM JOKYMEHTALIUEM.

KpnTepnn OLICHKH BBINOJTHCHHUA THIIOBBLIX PACY€TOB

OTJIMYHO 00yJaronuics: JeMOHCTPUPYET:

- TIPAaBWJIHHO BBIMOJIHEHHBIM M aKKYPaTHO 0(OPMIICHHBIN TUTIOBOM pacyueT
M0 CBOEMY BapHUAHTY;

- TOJHBIA 00BEM 3HAHUM JIEKIIHOHHOTO MaTepuasa 1o COOTBETCTBYIOLIUM
pasznenaM JUCLUIIINHEI «JleTali MallliH U OCHOBBI KOHCTPYUPOBAHUS»;

- CBOOOJHO OPUEHTUPYETCS B HEOOXOAUMOM ISl pacyeTa CIpaBOYHOM
HOpMaTHBHO-TCXHquCKOﬁ JOKYMCHTAIlUU,

- TpaBUJIbHBIE OTBETHI HAa JOMOJIHUTEIbHbIE BOMPOCH IpEnoaaBaTes.

XO0poIIo 00yJaronuics: JIeMOHCTPUPYET:

- TIPAaBUJIHHO BBIMOJIHEHHBIM M aKKYPaTHO 0(OPMIICHHBI TUTIOBOM pacueT
110 CBOEMY BapUAHTY;

- 3HAHMS JIGKIIMOHHOTO MaTepHaa Mo COOTBETCTBYIOIIUM pa3fiesiaM AKc-
LUUIUTUHBI «JleTalli MallliH U OCHOBBI KOHCTPYUPOBAHUS»;

- HeOoJbILINE 3aTPYAHEHHUS B TOUCKE HEOOXOAUMOM JIJIsl BBINOTHEHUS
pacdera nHGOPMAIIMU B CIIPABOYHON HOPMATHBHO-TEXHUYECKOU JTOKY-
MEHTAIIH;

- B IIEJIOM MPaBUJIbHBIC, HO C HEOOIBIITUMH OIMIMOKAMU OTBETHI HA JIOTIOJ-
HUTEJIbHBIE BOIIPOCHI MPENOIaBaATENS.

YIOBJIETBOPUTEIbHO | OOYYarOIIUIACS IEMOHCTPUPYET:

- TPaBUJIIBHO BHINIOJHEHHBIN THUIIOBOM pacyeT Mo CBOEMY BapUAHTY;

- HeoOXOAMMBIF MUHMUMYM 3HAHUHU JIEKIIMOHHOTO MaTepualia o COOTBET-
CTBYIOILIUM pa3zesiaM AUCUUILTUHBI «/[eTanyu MalH 1 OCHOBBI KOHCT-
PYHPOBaHUY;
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- 3HAYUTEJbHBIC 3aTPYAHEHUS B TIOUCKE HEOOXOUMOM JUIsl BBITIOJHEHUS
pacueta nH(pOpPMAIUU B CIIPAaBOYHON HOPMATUBHO-TEXHHUUECKOU JIOKY-
MEHTalUU;

- OTBETHI Ha JIOTIOJHUTENIbHBIE BOIPOCHI MTPETIOIaBaTeNIs C OIIMOKaAMH.

HEYJI0BJIETBOPUTEIb- | 00ydaroluiics:

HO - HEIPaBUILHO BBIIIOJIHWI TUIIOBOM pacyeT 110 CBOEMY BAPUAHTY WM BBbI-
TIOJTHHJI pacyeT He TI0 CBOEMY BapHaHTY;

- JIEMOHCTPHUPYET OTCYTCTBHE HEOOXOIMMOTO MHHUMYMAa 3HAHUH JICKIIH-
OHHOTO MaTepualia TI0 COOTBETCTBYIONIMM pa3ieiaM JUCIUIUINHEI «/le-
TaJI1 MallIMH 1 OCHOBBI KOHCTPYHUPOBAHUA);

- 3aTpyIHSETCS HAUTH HEOOXOAUMYIO HH(POPMAIIUIO B CITPABOYHON HOP-
MAaTHBHO-TEXHUYECKON JOKYMEHTALINY;

- 3aTpPYAHSIETCS 1aTh OTBETHI HA JOMOJHUTEIHHBIC BOIPOCHI MPETIOAaBa-
TECIIA.

4.2.4 Kputepuu olleHKH MUCbMEHHOT0 0OTBETA NMPH PyOeKHBIX KOHTPOJIAAX.

[Ipy MUCEMEHHOM OTBETE Ha BOIPOCHI pyOEKHOTO KOHTPOJS OOydaromuiics ae-
MOHCTPUPYET:
3HAHMSA: L[eJIeH, TPUHIUIIOB, METOJ0B UHKEHEPHBIX PACUETOB JI€Talel 1 MEXaHU3MOB;
METOJMK MCCIICIOBaHNS U OOOCHOBAHMS MMAPAMETPOB THUIIOBHIX JIE€TAJCH TPAHCIIOPTHO -
TEXHOJOTUYECKUX CPEJICTB; KOHCTPYKIIUU TUIIOBBIX JE€Tajeil MalllMH, IPUBOJIOB MAIIIHH;
METOJI0B U METOAUK MPOEKTHOI'O U MPOBEPOUYHOr0 pacyeTa U UCCIEAOBAHUSA THUIOBBIX
JIeTaIe MAIlIUH ISl UX UCTIOJIB30BAHMS B COCTABE TEXHOJIOTHIECKOTO 000PYI0BAHUS U
CO37aHusl KOMITJIEKCOB; 00JIaCTH MPUMEHEHUS, TeOpur PaboThl, OCHOB pacuera U OC-
HOBHBIX KPUTEPHUEB PaOOTOCTIOCOOHOCTH THUIIOBBIX JI€TaJCH TPAHCIIOPTHO — TEXHOJIOTH-
YECKUX CPEJNICTB; CIIOCOOOB MX COSAMHEHUS B KOHCTPYKIUSX W MaIllMHAX; TpeOOBaHUN
ECKJI x opopMieHHI0 KOHCTPYKTOPCKON JTOKYMEHTAIlMU; COBPEMEHHbBIX TpeOOBaHUM K
JETaNSIM U y3JlaM; BbIOOpA JTOMYCKaeMbIX HAIpPSKEHUH, BUAOB OTKA30B U MPUYUH Pa3-
pYILIEHHUA JIeTajleil MallluH;
YMEHHMS: HUCIOJIb30BaTh CYIIECTBYIOUIUME METOJUKH U3YYEHUSI U OOOCHOBaHHWA Mapa-
METPOB TUIIOBBIX JI€Tale MaIllMH, TPOBOAUTH SKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS TH-
MOBBIX JI€Tajeil MallMH U PacyeTHO - TEOPETUYECKOe OOOCHOBAHME MX IMMApaMETPOB;
MIPOBOAUTH aHAIU3 PE3yJIbTATOB UCCIEAOBAHUN JAeTaneil MalluH U MEXaHU3MOB; MOJI-
OupaTh MO 3aJaHHBIM XapAKTEPUCTHKAM THIIOBBIC JIETAa HAa3eMHBIX TPAHCIIOPTHO -
TEXHOJIOTHUECKHUX CPEJICTB; pa3padaThIiBaTh PACUCTHBIC CXEMBI JETANCH IIPH pacueTe Ha
MIPOYHOCTh; PACCUUTHIBATh THUIIOBBIC JETalyd MAIMH U MEXAHU3MOB TPAHCIOPTHO —
TEXHOJIOTHYECKUX CPEJCTB MO KPUTEPHUSIM PadOTOCMOCOOHOCTH W TP 3aJlaHHBIX Ha-
rpy3Kax; BIOUpATh JJIA JI€Taleil COOTBETCTBYIONINE MAaTEPHUAIIBI; TTOJIH30BATHCS YEpTe-
KaMH HAa3€MHBIX TPAHCIIOPTHO - TEXHOJOTMUYECKUX CPEJICTB JIJIsi HOHUMAHHUS YCTPOMCT-
Ba, OCYIIECTBIEHUS COOPOYHO-PA300POUYHBIX OMEpaluii U MPOBEACHUS HAYYHOU Jies-
TEJILHOCTH; BBIMIOJIHIATH pabOYne YepTeKU TUIOBBIX JIeTajeil u cOOpOUYHbIE YEPTEKHU Ha
UX OCHOBE; OPOPMIISTH KOHCTPYKTOPCKYIO JOKYMEHTAIMIO B COOTBETCTBUH C TpeOOBa-
Husimu ECKI.
BJIa/IeHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU MCCIIEIOBAHUSI TUIOBBIX J€Tanel Ma-
IIMH U MEXaHU3MOB TPAHCIIOPTHO - TEXHOJOTMUYECKUX CPEICTB; OCHOBHBIMU METOJaMU
pacuera, MPOEKTUPOBAHMUS, IKCIIEPUMEHTAIBHBIX HMCCJIEIOBAaHUN W aHalu3a pe3yJibTa-
TOB HMCCJICIOBAHUI THUIIOBBIX JETAJ€H TPAHCIOPTHO — TEXHOJIOTMYECKUX CPEICTB; Me-
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TOJaMU CPaBHUTEIBLHOM OLEHKHU AeTaliell u y370B; HaBbikamu pabotel ¢ [OCT u mpy-
rOM HOPMATHUBHO — TEXHUYECKOM JOKYMEHTAIIUEH.

Kpurepuu oneHkun

OTJINYHO

00yJaromuiicss AeMOHCTPUPYET:

- 3HaHWE LeJIel, MPUHIUIIOB, METOJ0B MH)KEHEPHBIX PacyeTOB ACTAIEH U Me-
XaHU3MOB; METOJIMK MCCIIeIOBaHUs 1 00OCHOBaHMS MapaMETPOB THIIOBBIX J€Ta-
JIed TPAHCIIOPTHO - TEXHOJOTHUYECKUX CPEACTB; KOHCTPYKLIUM TUITOBBIX JETaJIeH
MallMH, IPUBOJOB MALIMH; METOAOB U METOAUK MPOEKTHOTO M IIPOBEPOYHOTO
pacyeTa M MCCIEIOBAaHUs THUIIOBBIX JAETAJIEW MAaIlWH JUIsl UX HCIOIb30BAaHUS B
COCTaBe TEXHOJOTMYECKOro 0OOpYNOBaHMA M CO3JaHUS KOMIUIEKCOB; 00JacTé
NPUMEHEHHUS, TeOpUU pabOThl, OCHOB pacyeTa M OCHOBHBIX KpUTEpHEB PabOTO-
CHOCOOHOCTH THUIOBBIX JETaJlell TPAHCIOPTHO — TEXHOJOTMYECKHX CPEJICTB;
Croco0OB MX COSAMHEHUS B KOHCTPYKIMSAX W MarmuHax; Tpeboanuit ECK/] k
0(pOpPMIICHHIO KOHCTPYKTOPCKON NOKYMEHTAIIMH; COBPEMEHHBIX TpeOOBaHMIA K
JeTalIIM U y3J1aM; BbIOOpa JOMYCKaeMbIX HAPSDKEHUH, BUIOB OTKA30B U MPUYHH
paspylieHus AeTajaeil MalliH; UCUEPIbIBAIOLIE U MTOCIIE0BATEIbHO, YETKO U JIO-
TUYHO M3JIaraeT MaTepuall, XOPOIIO OPUEHTUPYETCS B MaTepHuale, He 3aTpyIHs-
€TCsl C OTBETOM IIPHU BUJIOM3MEHEHUH 3aJaHUN;

- yYMEHHE HCIOJIb30BaTh CYIIECTBYIOIINE METOIUKH U3y4eHUS] U 0OOCHOBAHMUS
[IapaMeTpPOB TUIOBBIX J€TaJIeld MAIlIWH, IPOBOAUThH IKCIEPUMEHTAIbHbBIE HCCIIe-
JIOBaHMsI THUIOBBIX JI€Tajeil MallliH U PacyeTHO - TEOpETHUYEeCKOe 0OOCHOBaHHE
UX [1apaMEeTPOB; IPOBOAUTH aHAJIU3 PE3YJIBTATOB MCCIEAOBAHNN JeTalell MaIIUH
U MEXaHU3MOB; MOAOUPATh MO 3aJaHHBIM XapaKTEPUCTHKAM THUIIOBBIE NETaIH
Ha3e€MHBIX TPAHCHOPTHO - TEXHOJIOTMYECKUX CPENCTB; pa3padaThiBaTh pacyer-
HBIE CXEMBI JI€TaJIeH IPU pacdeTe Ha IPOYHOCTh; PACCUMTHIBATH TUIIOBBIE IE€TAIH
MalIuH U MEXaHU3MOB TPAHCIIOPTHO — TEXHOJIIOTMYECKUX CPEJICTB [0 KPUTEPUSIM
paboToCIOCOOHOCTH MPH 331aHHBIX HArpy3Kax; BHIOUPATh I JeTajeil COOTBET-
CTBYIOLLIME MAaTEpHUAJIbl; I10JB30BATHCS YEPTEKAMH HA3€EMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKUX CPEJCTB JJs MOHUMAaHUS yCTPOMCTBA, OCYIIECTBICHHS COO-
POUYHO-pa300POUYHBIX OMEpanyii U MPOBEACHUS HAYYHOU AESITeIbHOCTHU; BBINON-
HATH paboYHe YepTE)KU TUTIOBBIX JIETajel 1 COOpOYHBIC YEPTEKH Ha MX OCHOBE;
0QOpPMIISITh KOHCTPYKTOPCKYIO TOKYMEHTAIIMIO B COOTBETCTBUH C TPEOOBAHUSIMHU
ECKJI; ncnonp3ysi COBpeMEHHbIE METO/IbI U ITOKA3aTENN TaKOM OLIEHKH;

- YCHENIHO€ M CUCTEMHOE BIAJCHUE HABBIKAMU OCHOBHBIX METOJOB HUCCIIEI0BA-
HUS TUIOBBIX J€TaJIell MalIMH U MEXaHU3MOB TPAHCIOPTHO - TEXHOJOTMYECKUX
CPEACTB; OCHOBHBIX METOJOB pacyera, IMPOECKTUPOBAHMS, OCHOBHBIX METOJIOB
AKCIIEPUMEHTAIbHBIX UCCIIEOBAaHUM U aHAIM3a PE3yJbTAaTOB UCCIECJOBAHUM TH-
MOBBIX JI€Tajell TPAHCIOPTHO — TEXHOJOTHUYECKUX CPEJCTB; METOJaMH CPaBHHM-
TEJILHOM OIICHKHM JIeTaliel U y3110B; HaBbikaMu paboTsl ¢ 'OCT u apyroit Hopma-
TUBHO — TEXHUYECKOW JOKYMEHTAIUECH.

X0pOo1Io

00ydJaronuics 1eMOHCTPUPYET:

- 3HAHHE LieJiel, MPUHIIUIIOB, METOJ0B MHXEHEPHBIX pacyeToB JeTalei u me-
XaHU3MOB, MCTOAUK HUCCIICAOBAHUA U OGOCHOBaHI/ISI nmapaMCTpOB TUIIOBLIX JCTa-
Jeil TPAaHCHIOPTHO - TEXHOJIOTHYECKUX CPEJCTB; KOHCTPYKIMU TUIIOBBIX JeTajei
MallrH, IMPUBOAOB MalllMH, MCTOAOB U MCTOAUK MPOCKTHOI'O U MPOBCPOYHOI'O
pacyera M UCCIIEOBAHMS TUIOBBIX JeTalleld MAallluH JUIsl UX HCIOJIb30BaHUS B
COCTaBE TEXHOJIOTMYECKOTO OOOpYNOBAaHUS M CO3JaHUS KOMILIEKCOB; 00IacTu
MPUMEHEHHUS, TEOPUH pabOThl, OCHOB pacueTa U OCHOBHBIX KpUTEpPHEB pabOTO-
CHOCOOHOCTH THITOBBIX JIeTalieil TPaHCIIOPTHO — TEXHOJOTMYECKHX CPE/CTB;
Croco0OB MX COEIMHEHUs B KOHCTPYKIUAX M MammHax; TpeboBanuii ECKJI
O0(OPMIICHHIO KOHCTPYKTOPCKOW JTOKYMEHTAIMH; COBPEMEHHBIX TPEOOBaHHH K
JEeTallsIM U y3J1aM; BbIOOpa JOMYCKAaeMbIX HAaNpsDKEHUM, BUIOB OTKA30B U IMPH-
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YUH pa3pyLIeHus JeTaleil MallliH, He JOMYCKAaeT CyIIECTBEHHBIX HETOUYHOCTEM;
- B IIEJIOM YCIICIITHOE, HO COZAEpKAIlKe OTACIbHBIC TPOOEIbI, YMEHUE HCIIONb-
30BaTh CYILIECTBYIOIINE METOJAUKHU U3yUEHUSI U 0OOCHOBAHMSI TapaMEeTPOB TUIIO-
BBIX JIeTaJIe MalINH, MPOBOJAUTH HKCIIEPUMEHTAJIbHBIE UCCIEIOBAHUS THUIIOBBIX
JeTaneil MallMH M PacyeTHO - TeopeTHueckoe 00OOCHOBAHME MX IMapaMeTpoB;
MPOBOJIUTH aHAJIU3 PE3YJIbTATOB MCCIEIOBAHUN JIeTajei MAIllMH U MEXaHU3MOB;
no0UPAaTh MO 33JaHHBIM XapaKTePUCTHKAM TUIIOBBIE JIETaId Ha3€MHBIX TpaHC-
MOPTHO - TEXHOJIOTMYECKUX CPEJNICTB; pa3pabaThiBaTh pacueTHBIC CXEMBI JeTa-
JIed TpH pacyeTe Ha MPOYHOCTh; PACCUUTHIBATH TUIIOBHIE JE€TAM MAIIUH U Me-
XaHU3MOB TPAHCIOPTHO — TEXHOJIOTMUYECKHUX CPEICTB MO KPUTEPHUSIM pPaboOTO-
CIIOCOOHOCTH TpW 3aJaHHBIX HArpy3kax; BBIOMpaTh IJIs JIeTalIei COOTBETCT-
BYIOILIME MAaTe€pHUabl; MOJb30BAThCA YEPTEKAMH HA3EMHBIX TPAHCIOPTHO- TEX-
HOJIOTUYECKUX CPEJCTB JJIs MOHUMAHUS YCTPOMCTBA, OCYIIECTBICHUS COOPOU-
HO-pa300pOYHBIX ONEpaluii U IPOBEACHHS HAyYHOU AESITeTbHOCTH; BHIMOIHSTD
pabourie YepTeHKW TUIOBBIX JeTaleld M COOPOUYHBIC YEPTE)KM HA MX OCHOBE;
0QOpPMIISITh KOHCTPYKTOPCKYIO JTOKYMEHTAIIMIO B COOTBETCTBUU C TpeOOBaHMS-
mu ECKJI ucnosib3yst COBpeMeHHbIE METO/IbI M TIOKA3aTeN TaKOW OIICHKU;

- B LIEJIOM YCIEIIHOE, HO cojepxalliee OTAeIbHbIe MPOOebl UIH COMPOBOXK-
Jaromieecss OTIEIbHBIMU OITMOKaMU, BIAJICHUE HABBIKAMH OCHOBHBIX METOJIOB
VCCJIEZIOBAHMS TUIIOBBIX JI€TAJIE MAaIlMH U MEXaHU3MOB TPAHCIOPTHO - TEXHO-
JIOTUYECKHUX CPEJICTB; OCHOBHBIX METOJIOB pacuera, IPOEKTUPOBAHUS, SIKCIIEPU-
MEHTAJIbHBIX HMCCJIEIOBAaHUM W aHadu3a PE3yJIbTaTOB MCCIECIOBAHUN THUIOBBIX
JieTaneil TpaHCIOPTHO — TEXHOJOTUYECKUX CPEJICTB; METOAAMU CPAaBHUTEIIbHOU
OIICHKH JIeTaJie U y3110B; HaBbikamu paboTel ¢ 'OCT u mpyroit HOpMaTUBHO —
TEXHUYECKON JOKYMEHTALUEH.

Y10BJ1€TBOPHU-
TeJbHO

00ydJaronuics 1eMOHCTPUPYET:

- 3HaHUSA TOJILKO OCHOBHOTO MaTepHayia, HO He 3HaeT JeTallel, JOMyCKaeT He-
TOYHOCTH, JIOIYCKAaeT HETOYHOCTU B (POPMYIUPOBKAX, HAPYIIAET JIOTHYECKYIO
MOCJIEIOBATEILHOCTh B U3JI0KEHUH MPOrPaMMHOTO MaTepuana;

- B IIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE YMEHHUE HCII0Ib30BATh CYLIECTBYIOIINE
METOJUKH W3YYCHUS U OOOCHOBAaHHUS IMApaMeTPOB THUIIOBBIX JETaJe MaIlvH,
IIPOBOJIUTh HKCIIEPUMEHTAJIbHBIE HCCIECJOBAaHUS TUIOBBIX ACTAJICH MAIIUH U
pacueTHO - TEOpeTHYeckoe OOOCHOBAaHHME HMX IapaMeTpOB; MPOBOAUTH AHAIU3
Pe3yNbTaTOB UCCIEIOBAHUN JleTaneld MallMH ¥ MEXaHU3MOB; MMOAOUpaTh o 3a-
JAHHBIM XapaKTEPUCTHUKAM TUIOBBIE JIETATN HA3€MHBIX TPAHCIIOPTHO - TEXHOJIO-
TMYECKHUX CPEJNICTB; pa3pabaThiBaTh pacUETHBIE CXEMBI JIeTajleil mpu pacueTe Ha
MPOYHOCTh; PACCUUTHIBATH TUIIOBBIE AETAIA MAIIWH U MEXaHU3MOB TPAHCIIOPTHO
— TEXHOJIOTUYECKUX CPEJCTB MO KPUTEPHUSIM PabOTOCIIOCOOHOCTH MPH 3aIaHHBIX
Harpy3Kax; BEIOMpATh [Tl AeTalieii COOTBETCTBYIOIINE MaTEPUAIIbBI; ITOJIb30BATh-
Cs 4YepTek,aMU HA3€MHBIX TPAHCHOPTHO- TEXHOJIOTMYECKUX CPEACTB JJIsl MOHH-
MaHHs YCTPOWCTBA, OCYIIECTBICHUS COOPOYHO-Pa30OPOUYHBIX ONEpAUii U MPo-
BEJICHUS] HAYYHOU N1eATEIbHOCTH; BBIMOIHATh paboure 4epTeKH TUIIOBBIX JIeTa-
Jei 1 cOOpOUHBIEC YEPTEXkH Ha MX OCHOBE; O(OPMIIATH KOHCTPYKTOPCKYIO JIOKY-
MEHTalui B cooTBeTcTBUM ¢ TpeboBanusamu ECKJI mcmons3ys coBpeMeHHbIS
METO/Ibl ¥ TTOKA3aTeJIM OLEHKH MPOEKTUPOBAHUS MEXAHU3MOB U MallllH;

- B LIEJIOM YCIIEIIHOE, HO HE CUCTEMHOE BJIaICHUE HABBIKAMHA OCHOBHBIX METO-
JIOB UCCJIEIOBAHUSI TUMOBBIX JAeTalle MalIMH U MEXaHU3MOB TPAHCIIOPTHO -
TEXHOJIOTMYECKUX CPEJCTB; OCHOBHBIX METOJOB pacyeTa, MPOECKTUPOBAHUS, IKC-
NEePUMEHTAIbHBIX UCCIEAOBAHUIN U aHAIM3a PE3yJIbTATOB UCCIEAOBAaHUN THIIO-
BBIX JI€TaJI€H TPAHCIOPTHO — TEXHOJOTHUYECKHUX CPENCTB; METOJIaMH CPABHHU-
TEJILHOM OLIEHKH AeTaneil U y3i10B; HaBbikaMu paboTsl ¢ ['OCT u apyroit Hopma-
TUBHO — TEXHHYECKOW JOKYMEHTAIUEH.
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Hey/10BJIeTBOPH-
TeJbHO

oOydJaronuics:
- He 3HaeT 3HAYUTEJIbHOM YacCTH NPOrpaMMHOIO MaTepHalla, IJI0X0 OPUCHTUPY-

€TCs B LEeJISIX, IPUHIMIAX, METOAAX MHKEHEPHBIX pPAacueTOB JIETajel U MeXa-
HU3MOB; METO/IMKAX MCCIICJOBAHMS 1 OOOCHOBAHUS MAapaMETPOB THIIOBBIX J€-
Tajed TPAHCHOPTHO - TEXHOJIOTMYECKUX CPEICTB; KOHCTPYKLHUSX THITOBBIX
JeTajlell MallluH, IPUBOJOB MallMH; METOJAaX U METOAMKAX IPOEKTHOIO U
MIPOBEPOYHOr0 pacyeTra M HCCIEAOBAHMS THUIIOBBIX JAETANIEd MAIIWH I UX
UCTIOJB30BAHUSI B COCTaBE TEXHOJIOTMYECKOTO OOOpYIOBAaHUS M CO3/IaHUS
KOMIIJIEKCOB; 00JIaCTH MPUMEHEHHS, TEOPUU PabOThI, OCHOBAX pacueTa U OC-
HOBHBIX KpPUTEpUAX PabOTOCIOCOOHOCTH THUIOBBIX JETaliell TPAHCIOPTHO —
TEXHOJIOTUYECKUX CPEJCTB, CIIOCO0AX MX COCTUHEHUS B KOHCTPYKIMAX U Ma-
muHax; TpedoBanusx ECK]] k odhopmieHHI0O KOHCTPYKTOPCKON JTOKYMEHTa-
IIUH; COBPEMEHHBIX TPEOOBAHMIX K JETAJISIM M y3JiaM; BBIOOPE JOMYCKAaEMBIX
HaIlpsDKEHUM, BUAAX OTKA30B M NPHUYMHAX pa3pyLICHMs J€Tajeil MalliH; He
3HAET NMPAKTHKY NPUMEHEHUS MaTepHala, J0MyCKaeT CYIIeCTBEHHbBIE OIINOKY;
HE YMEET UCIOJIb30BaTh CYIIECTBYIOIIUE METOUKH U3ydeHHs] 1 000CHOBAHHUS
MapaMeTpoOB TUIMOBBIX JETajed MAIlWH, MPOBOAUTH IKCIEPUMEHTAIIbHBIE HC-
CJIEOBaHMSI TUIIOBBIX JeTajeil MalluH U PacueTHO - TEOPETUYECKOe 0OOCHO-
BaHUE UX [apaMETPOB; INPOBOAUTH aHAIMU3 PE3YJIbTATOB UCCIEIOBAHUN JieTa-
Jeil MalllMH ¥ MEXaHW3MOB; MOAOUPaATh MO 33JaHHBIM XapaKTePUCTUKaM TH-
IIOBBIE JI€TAIM Ha3€MHBIX TPAHCIOPTHO - TEXHOJOTMYECKUX CPEICTB; paspa-
0aTbIBaTh pacueTHbIE CXEMBbI JeTaliell IPU pacueTe Ha MPOYHOCTh; PACCUUTHI-
BaTh THUIIOBBIE JIETAJU MAIlMH U MEXaHU3MOB TPAHCIOPTHO — TEXHOJIOTHYE-
CKHX CpEICTB 0 KPUTEPUSIM pabOTOCIIOCOOHOCTH MpH 3aJaHHBIX Harpy3Kax;
BBIOMPATH 7S JeTajeil COOTBETCTBYIOIINE MaTepUallbl; MOJIb30BAaThCS YepTe-
KaMU HAa3€MHBIX TPAHCIOPTHO- TEXHOJOTHYECKHX CPEACTB JIsI MOHMMAHUS
YCTPONCTBA, OCYHIECTBICHUSI COOPOYHO-PA300POUYHBIX OMEpaIvii U MPOBEIe-
HUSl HAyYHOU JeSTeIbHOCTH; BBIOIHATH paboure YepTeKU TUIOBBIX JeTajei
U cOOpOYHbIE YEePTEXKH HA UX OCHOBE; O(OPMIATH KOHCTPYKTOPCKYIO JTOKY-
MEHTaIMi0 B cooTBeTCTBUU ¢ TpeboBanusiMu ECKJI; momyckaer cymiecTBeH-
HbIE OIIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYAHEHUSMHU BBITIOJHAET CaMo-
CTOATENbHYIO pabOTy, OOJNBIIMHCTBO 3a/laHUl, MMPETYCMOTPEHHBIX MPOTpaM-
MOM AUCIUIUIMHBI, HE BBITIOJIHEHO;

HE BJIAJICET HABBIKAMU OCHOBHBIX METOJOB HCCJIEIOBAHMS TUIIOBBIX JETAJICH
MallMH U MEXAHU3MOB TPAHCIIOPTHO - TEXHOJIOTUYECKUX CPENCTB; OCHOBHBIX
METOJIOB pacyeTa, MPOEKTUPOBAHUS, SKCIEPUMEHTAIbHBIX HCCIEIOBAHUNA U
aHaJIM3a pe3yJIbTaTOB MCCIEAOBaHUN THUIOBBIX AETaj€il TPAHCIOPTHO — TEX-
HOJIOTUYECKUX CPEICTB; METOJAMU CPABHUTEIBHOU OLIEHKH AECTAJIEH U Y3JI0B;
HaBblkamMu paboTel ¢ 'OCT u apyroit HOPMATUBHO — TEXHUYECKOH JOKYMEH-
Taluel; JOMyCKaeT CYIIECTBEHHbIE OIIMOKU, C OOJBIIMMU 3aTPYAHEHUSIMHU
BBITOJIHSAET CAMOCTOSITENIbHYIO PaloTy, OOJIBIIMHCTBO 3aJaHUN IPEIyCMOT-
PEHHBIX IPOTPaMMOM AUCIUIUIMHBI HE BBITOJIHEHO.

4.2.5 Kputepun OLeHKH BBINOJTHEHUSI KyPCOBOI'0 NMPOEKTA
ITpu BBIIOJIHEHUH KYpCOBOTO MTPOEKTA 00YyYAIOIIUNCS JEMOHCTPUPYET:
3HAHUSI: LIEJIeH, IPUHLIUIIOB, METOJIOB HHKEHEPHBIX PACUETOB JIETAlIEH U MEXaHNU3MOB;
METOJUK UCCIIEIOBAHNS U 0OOCHOBAHMSI TAPaMETPOB TUIOBBIX J€Tajlell TPAHCIOPTHO -
TEXHOJIOTMYECKHUX CPEJCTB; KOHCTPYKIMHU TUIIOBBIX J€Tajlell MalllH, IPUBOJOB MAILIUH;
METOJIOB U METOJUK MPOEKTHOI'O U MPOBEPOYHOIO pacyera U UCCIEI0BAHUS TUIOBBIX
JeTajell MallliH JUI X UCIOJIb30BaHUS B COCTABE TEXHOJIOIMUECKOT0 000pyI0BaHUS U
CO3/1aHHs KOMIUIEKCOB; 00JIAaCTH MPUMEHEHHs, TEOpUU pabdOThI, OCHOB pacuera M Oc-
HOBHBIX KpUTEPUEB pabOTOCTIOCOOHOCTH THIIOBBIX J€Tale TPaHCHOPTHO — TEXHOJIOTH-
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YECKUX CPEJICTB; CIIOCOOOB MX COCTWHEHUS B KOHCTPYKIMUSAX M MallWHAX; TpeOOBaHUI
ECK/] x opopMiIeHNIO KOHCTPYKTOPCKON JOKYMEHTAllMU; COBPEMEHHBIX TPEOOBAHUN K
AETAISIM U y3J1aM; BbIOOpa JOIyCKAaeMbIX HalpsKEHUH, BUIOB OTKA30B M NPUYMH pas-
pYLIEHHU JeTajeil MallllH;

YMEHHsI: HCII0JIb30BaTh CYIIECTBYIOIME METOAMKM M3Y4€HHs U OOOCHOBaHMs Iapa-
METPOB THIIOBBIX JE€TaJed MAIWH, IPOBOAUTH SKCIEPUMEHTAIBHBIC UCCIICIOBAHUS TH-
NOBBIX JI€TaJe MalllMH U PacueTHO - TEOPETHYECKOEe OOOCHOBAHME MX IApaMETPOB;
[IPOBOJUTH AHAIN3 PE3YJIBTATOB UCCIECAOBAHUN ACTAJEd MAlIMH U MEXaHU3MOB; IOJ-
OupaTh MO 3aJaHHBIM XapaKTEPUCTHUKAM THUIIOBBIC JI€TAIM HA3€MHBIX TPAHCIOPTHO -
TEXHOJIOTHYECKHUX CPENICTB; pa3padaThiBaTh pacueTHbIE CXEMBI JIeTalel MpU pacuere Ha
IIPOYHOCTh; PACCUUTHIBATH THUIIOBBIC JETalyd MAIIMH W MEXAHU3MOB TPAHCIOPTHO —
TEXHOJIOTHYECKHUX CPEJICTB MO KPUTEPUSIM pabOTOCIOCOOHOCTH W MpPH 3aJaHHBIX Ha-
rpy3Kax; BbIOMpaTh JUIsl IeTanel COOTBETCTBYIOIINE MaTEpUasbl; MOJIb30BAaThCs YepTe-
’KaMM Ha3€MHBIX TPAHCIIOPTHO - TEXHOJOTMYECKUX CPENCTB [l IOHUMAHHUS YCTPOUCT-
Ba, OCYILECTBIECHUS COOPOYHO-pa300pOYHBIX ONEpaluii U NPOBEACHUS Hay4dHOU Jes-
TEJIbHOCTH; BBIIIOJIHATH pabO4Ke YepTEKH TUIIOBBIX JIeTaled U COOPOUYHBIEC UEPTEKHU Ha
UX OCHOBE; O(pOPMIIATE KOHCTPYKTOPCKYIO TOKYMEHTALMIO B COOTBETCTBUU C TpeOOoBa-
Husimu ECKI.

BJIa/IcHHEe HABBIKAMHU: OCHOBHBIMU METOJAMHU MCCIICOBAHUS THUIIOBBIX JE€Tale Ma-
IIMH ¥ MEXaHU3MOB TPAHCIIOPTHO - TEXHOJOTHYECKUX CPEICTB; OCHOBHBIMU METOJAaMU
pacuera, IPOEKTUPOBAHMS, HKCIIEPUMEHTAIBHBIX MCCIIENOBAHUN W aHalM3a pe3yJibTa-
TOB HCCIIEIOBAHUM THUIIOBBIX JETAJIEU TPAHCIOPTHO — TEXHOJIOTMYECKUX CPEACTB; Me-
TOJaMU CPaBHUTEIBLHOM OLEHKHU AeTaliell u y370B; HaBbikamu pabotel ¢ [OCT u mpy-
IO HOPMATUBHO — TEXHUYECKOM JOKYMEHTALIUEM.

KpuTtepun oieHKH BBINOJHEHUSI KYPCOBOI'0 NMPOEKTA

OTJINYHO 00yYaroIuics 1eMOHCTPUPYET:

- KYPCOBOH MPOEKT (pacueTHO-MOSICHUTENbHAs 3allMCcKa U TpaduyecKkast 4yacTb),
BBIMOJIHEHHBI TI0 3aJJaHUI0O B COOTBETCTBMM C TPEeOOBAHUSMHU CTaHAAPTOB
EnnHol cucteMbl KOHCTPYKTOpPCKOM JokymeHTanuu - ECK/L;

- KYPCOBOH MPOEKT, BBIIOJHEHHBIH € UCIOIb30BAaHUEM IIPOIPaMM KOMIIBIOTEP-
HOU TpaduKy;

- BBINOJHEHUE HEOOXOIMMBIX PacueTOB C LIEJbI0 00ECHEeUEHUs 3aaHHBIX TeX-
HUYECKUX XapaKTEPUCTHK MPOEKTUPYEMOI MAIIMHbBI UJIM MEXaHNU3Ma;

- BBIOOp MaTepuaoB U HEOOXOAWMOW TOYHOCTU M3TOTOBJICHMS AeTajled U y3-
JIOB IIPOEKTUPYEMOM MAIIMHBI WIM MEXaHH3Ma, LIEPOXOBATOCTEN MOBEPXHO-
CTeH, HEOOXOIUMBIX JOITYCKOB M ITOCAIOK, JOIMYCKOB ()OPM U PACHIOJIOKEHHUS;

- BbIOOp Hambojee MPOCTOr0 BapHaHTa KOHCTPYKLUU C YYETOM TpeOOBaHUIA
TEXHUUYECKOTO 3aJaHMs;

- 3HAaHUE U3BECTHBIX KOHCTPYKLIMH aHAJOTMUYHBIX 3aJaHUIO MAIIMH U MEXaHM3-
MOB C aHAJIM30M HX JIOCTOMHCTB U HEJIOCTATKOB;

- YMEHHE COCTaBJIATh HEOOXOAMMBIE OIIMCAHUS U MOSCHEHUS K KypCOBOMY IIpO-
eKTY;

- CBOOO/JIHO OPUEHTHPYETCSI B HEOOXOAMMOMN Ul pacyeTa U KOHCTPYHUPOBAHMS
CIIPaBOYHOW HOPMATHUBHO-TEXHUYECKON JOKYMEHTALINU;

- 3JIEMEHTHI TEXHUUYECKOTO TBOPUECTBA;

- 3HAHMA JIEKIIMOHHOTO MaTepHajia 110 COOTBETCTBYIOLIMM pas3zieiiaM AMCLMII-
JUHBI «JleTanu MallMH U OCHOBBI KOHCTPYMPOBAHHUS» B MPOLECCE 3aIIUTHI
KYPCOBOTI'O MPOEKTA;
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cBOOOJHO 00OCHOBBIBAET KOHCTPYKTOPCKHE M MH)KEHEPHBIE PEIIEHUs 0 Mpo-
€KTY B IIPOLIECCE €T0 3alIUTHI;

MPaBUJIbHBIE OTBETHI Ha BCE BOIPOCHI IperoaaBaTesiell B MPOLECCe 3allUThI
KYPCOBOI'O IPOEKTA.

X0pOo1Io

o0ydJaronuics 1eMOHCTPUPYET:

KYpPCOBOI MPOEKT (pacueTHO-NOSICHUTENbHAs 3alUCKY U TpapUUECcKyI0 YacTh),
BBINOJIHEHHBIN 110 3aJIaHUIO B COOTBETCTBUU C TPEOOBAHUSIMH CTaHIAPTOB
EnunHoii cucteMbl KOHCTPYKTOPCKOM TOKYMEHTALINH;

KypCOBOH NMPOEKT, BBIIOJHEHHBIH ¢ UCIOJIB30BaHUEM ITPOrpaMM KOMIIbIOTEP-
HOU TpaduKHy;

BBINOJIHEHHE C HE3HAYUTEJIbHBIMU OIIMOKaMH HEOOXOAMMBIX PACUETOB C Iie-
JpI0 OOECTIeYeHUs 3a/laHHBIX TEXHMUYECKHX XapaKTEPUCTHK MPOCKTHPYEMOM
MaIllMHbl WK MEXaHU3MA;

HE3HAUUTENIbHbIE OIIMOKHM IpU BHIOOpE MaTepHallOB U HEOOXOAUMOW TOYHO-
CTH M3TOTOBJICHUS JieTajel U y3J10B MPOEKTUPYEMONH MAllMHbl WM MEXaHU3-
Ma, LIEpOXOBATOCTEH MOBEPXHOCTEH, HEOOXOAWMBIX JIOIYCKOB M IOCAJIOK,
JIOITYCKOB (hOPM U PACIIOJIOKEHUS;

3HAHUE W3BECTHBIX KOHCTPYKIMU aHAJOTMYHBIX 33JaHUI0 MAIMH U MEXaHH3-
MOB C aHaJIM30M UX JJOCTOUHCTB U HEIOCTATKOB;

YMEHHUE COCTABJIATH HEOOXOAUMBIEC OMMCAHUS U MOSICHEHUS K KypCOBOMY TIPO-
eKTY;

¢ HEOOJIBIIMMH 3aTPYIHEHUSIMU OPUEHTHUPYETCS B HEOOXOAMMOM 7S pacyera
U KOHCTPYMPOBAHUS CIPaBOYHON HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAIUH;
3HAHUS JIGKIIMOHHOTO MaTepuaya Mo COOTBETCTBYIOIIMM pa3leiaM JUCLUII-
JUHBI «JleTalu MallMH U OCHOBBI KOHCTPYMPOBAHHUS» B MPOLIECCE 3aIUTHI
KypCOBOTI'O IPOEKTA;

000CHOBaHNE KOHCTPYKTOPCKUX M MHXEHEPHBIX PELICHUH 1Mo paboTe B Mpo-
1IECCE €T0 3aLUTHI BHI3bIBAET HE3HAUNTEIIbHBIC 3aTPyIHEHMUS,

B IIEJIOM MpPaBUJIbHBIC, HO ¢ HEOOJBIIMMHU OMIMOKAMHU OTBETHI Ha JOMOJIHH-
TEJIbHBIE BONPOCHI ITPENnoiaBaTesieil B MPoLecce 3alIUThl KypCOBOIO IPOEKTA.

Y10BJ1€TBOPHU-
TeJbHO

o0ydJaronuics 1eMOHCTPUPYET:

KYpCOBOH MPOEKT (pacyeTHO-TOSICHUTENNbHAS 3alMCKa U Ipaduueckas 4acTh),
BBINOJIHEHHBIN TI0 33JJaHUIO B COOTBETCTBHM C OTKJIOHEHHMSMHU OT TpeOoBa-
HUU CTaHAApTOB ENMHON CUCTEMBI KOHCTPYKTOPCKON JOKYMEHTALIVH;
KypCOBOH IPOEKT, BHIMOJIHEHHBIN C UCIOJIb30BAHUEM IPOTrPAMM KOMIIBIOTEP-
HOU TpaduKHy;

BBINOJIHEHHE C HE3HAYUTEJIbHBIMU OIIMOKaMH HEOOXOAMMBIX PACUETOB C Lie-
JpI0 O0OECTIeYeHUs 3a/laHHBIX TEXHMUYECKHX XapaKTEPUCTHK MPOCKTHPYEMOM
MaIllMHbl WK MEXaHU3Ma;

HE3HAYUTENIbHbIE OIIMOKHM IpU BHIOOpE MaTepHalloB U HEOOXOAUMOW TOYHO-
CTH U3TOTOBJICHUS JieTajel U y3J10B MPOEKTUPYEMONH MAIlMHbl WM MEXaHU3-
Ma, LIEpOXOBATOCTEH MOBEPXHOCTEH, HEOOXOAMMBIX JIOIYCKOB M IOCAIOK,
JIOITYCKOB ()OPM H PACIIOJIOKEHUS;

HEIOCTaTOYHOE 3HAaHUE M3BECTHBIX KOHCTPYKIMHM aHAJIOIMYHBIX 3aJaHUI0
MaIllliH ¥ MEXaHU3MOB, 3aTPYAHEHUS MPHU aHAIM3€ MX JOCTOWHCTB M HEIOC-
TaTKOB;

YMEHHUE COCTABJIATH HEOOXOAUMBIEC OMMCAHUS U MOSICHEHUS K KypCOBOMY TIPO-
€KTy C HE3HAUUTEIbHBIMU OMNOKAaMHU U HETOYHOCTSIMU;

C 3aTPYJHEHUSMHU OPHEHTUPYETCS B HEOOXOIUMOM JUIsl pacyeTa U KOHCTPYH-
POBaHUS CIIPaBOYHOM HOPMATHUBHO-TEXHUUECKOW JOKYMEHTAINH;
HEI0CTaTOYHBIE 3HAHUS JICKIIMOHHOTO MaTepraa Mo COOTBETCTBYIOLIUM pa3-
Jief1aM JUCLMITIINHBI «JleTaln MallluH U OCHOBBI KOHCTPYMPOBAHUSA» B IIPO-
11ecce 3aIIUThl KYpCOBOTO IPOEKTA;
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- 000CHOBaHME KOHCTPYKTOPCKHX M MH)KCHEPHBIX PEIICHUH 110 MIPOEKTY B IPO-
[ECCC Cro 3allUThI BBI3bIBACT 3HAYUTCIIBHLIC 3aTPYAHCHUSA

- OTBETHI Ha JIOTIOJIHUTEIBbHBIE BOIPOCH IPENOAaBaTeNel B MPOIecce 3amUThI
KYpPCOBOT'O NMPOEKTA C OIUOKAMH.

HEyJIOBJIETBOpH- | OO0yyarouuiics:

TEeJIbHO - HE BBIMOJIHWI WU BBITOJHWI HE IO 3a/IaHUI0 KYPCOBOW MPOEKT (pacueTHO-
MOSICHUTEILHYIO 3aIMUCKY B TPadUIECKYIO YacTh);

- BBIMIOJIHAJI KYPCOBOHM MPOEKT ¢ TPyObIMH HAPYIICHUSMH TpPeOOBaHUN CTaH-
naptoB EnMHONM cUCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAIIUY;

- BBIMIOJIHAJI KYPCOBOM MPOEKT 0e3 MCIOJIB30BaHUS MPOTPaMM KOMITLIOTEPHOU
rpaduKu HE aKKypaTHO;

- COBepIIMJI TpyOble OMMOKM MPHU BHITIOJHEHUH HEOOXOJUMBIX PACUYETOB U HE
oOecrneunst 3aJaHHBIX TEXHUYECKUX XapaKTEPUCTUK MPOCKTUPYEMON MAIIUHBI
WA MEXaHU3Ma;

- coBepiaer rpyoOble OMMOKKA TIPHU BBHIOOPE MaTepUaIoB U HEOOXOAMMOM TOU-
HOCTU HM3TOTOBJICHHUS JIETAJNCH M y3JIOB MPOCKTHUPYEMOW MAIIWHBI WIIH MeXa-
HU3Ma, IEPOXOBATOCTEN MOBEPXHOCTEH, HEOOXOAUMBIX JOMYCKOB U MOCAJIOK,
JOITYCKOB (hOpM U pacCIoJIOKEHHUS,

- HE 3HAeT U3BECTHBIX KOHCTPYKIMN aHAJOTUYHBIX 33JaHUI0O MallMH U MeXa-
HU3MOB;

- HE yMEeT COCTaBIIATh HEOOXOIUMBbIE ONMMCAHUS U MOSICHEHUS K KypCOBOH pa-
oore;

- HE OpUEHTHpYETCs B HEOOXOOUMOW AJi pacyera U KOHCTPYUPOBAHHUA CIpa-
BOYHON HOPMAaTUBHO-TEXHUYECKOW TOKYMEHTALIUH;

- HE 3HaeT JIeKIMOHHBII MaTepHrall IO COOTBETCTBYIOIIUM pa3eiaM AUCIUILII-
HBI «/leTanu MalIH U OCHOBBI KOHCTPYHUPOBAHUS B IIPOIECCE 3AIUTHI Kyp-
COBOT'O TIPOEKTA;

- HE MOXET 000CHOBaTh KOHCTPYKTOPCKUE M WH)KEHEPHBIE PEUICHUSI MO MPOEK-
Ty B IPOIIECCE €T0 3aIIHTHI;

- HE MOXET OTBETUTH Ha BOMPOCHI IIpernoaBaTesiell B Mpolecce 3aluThl Kypco-
BOT'0 MPOEKTA MIIH JIAET OTBETHI C TPYOBIMHU OIIMOKAMH.

4.2.6 Kputepuu olleHKH BHINOJHEHUS TECTA

[Ipu BBINIOTHEHUHU T€CTA O0YYAOIIUNCS IEMOHCTPUPYET:

3HAHUSA: 1IEJIEH, TPUHLMIIOB, METOJIOB HHXKEHEPHBIX PACUETOB JAETAICE U MEXAHU3MOB;
METOJIMK UCCIIEOBaHUS U OOOCHOBAHUS MMapaMEeTPOB THUIIOBBIX JI€Tajei TPaHCIOPTHO -
TEXHOJIOTUYECKUX CPEJICTB; KOHCTPYKIIMU TUIOBBIX JAETaJIC MAlllMH, IPUBOJOB MAllIH;
METOAOB U METOAUK MPOEKTHOTO U MPOBEPOYHOrO pacyeTa U UCCIEIOBAHUS THUIOBBIX
JieTane MallliH JJIsl UX UCTOJIb30BAHUS B COCTABE TEXHOJIOTHYECKOTO 000PYI0BAHUS U
CO37laHUsl KOMILJIEKCOB; 00JIacTU MPUMEHEHUs, TeOpuru paboThl, OCHOB pacuera U OcC-
HOBHBIX KPUTEPUEB PAOOTOCHOCOOHOCTU TUMOBBIX JI€Tale TPAHCTIOPTHO — TEXHOJIOTHU-
YECKUX CPEJICTB; CIIOCOOOB MX COCAMHEHUS! B KOHCTPYKUHMAX U MalllMHAX; TpeOOBaHUMN
ECK/I x opopmiieHHI0 KOHCTPYKTOPCKOM JTOKYMEHTAIIMH;, COBPEMEHHBIX TPEOOBaHUI K
JETaNSIM U y3JlaM; BbIOOpA JTOMYCKaeMbIX HAIpPSKEHUH, BUAOB OTKA30B U MPUYUH Pa3-
pPYLIEHUS JeTajJey MaIlWH;

YMEHHsI: UCIOJIb30BaTh CYIIECTBYIOUINE METOJMKH H3yueHUss U OOOCHOBAaHHUS Mapa-
METPOB THUIIOBBIX JE€TAJIEW MAIIWH, POBOJUTH SKCIIEPUMEHTAIIBHBIE UCCIAECAOBAHUS TH-
MOBBIX JETajeil MalllMH W PacueTHO - TEOPETUYECKOe OOOCHOBAHHME HMX MapaMeTpOB;
IIPOBOAUTDL AHAIU3 PE3YJIbTATOB MCCIEAOBAHUN AECTANEH MAllMH U MEXaHU3MOB; IOJ-
OupaTh MO 3aJaHHBIM XapPAKTEPUCTHKAM THIIOBBIC JIETAd HA3eMHBIX TPAHCIIOPTHO -
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TEXHOJIOTHUECKHUX CPEJICTB; pa3padaThIiBaTh PACUETHBIC CXEMBI JETANCH IPH pacueTe Ha
MPOYHOCTh;, PACCUUTHIBATH THUIIOBBIE AETalyd MAallMH U MEXAHU3MOB TPAHCIOPTHO —
TEXHOJOTUYECKUX CPEACTB IO KPUTEPHUSIM pabOTOCIOCOOHOCTH M TIPHU 3aJaHHBIX Ha-
Ipy3Kax; BeIOUpATh JJIsl JeTajieil COOTBETCTBYIOIIME MAaTepUAIbl; MOJIb30BaThCs YepTe-
KaMHU Ha3€MHBIX TPAHCIIOPTHO - TEXHOJOTMYECKUX CPEACTB ISl TOHUMAaHUS YCTPOMCT-
Ba, OCYIIECTBIICHUsSI COOPOYHO-Pa30OPOYHBIX OIEpalyid M MPOBEJACHUS HAy4YHOU Jes-
TEJILHOCTHU; BBIMIOJHATH paboure YepTEKH TUIIOBBIX JIeTalled U cOOPOUYHbIC YEPTEKU Ha
UX OCHOBE; OPOPMIIATh KOHCTPYKTOPCKYIO JTOKYMEHTAIUIO B COOTBETCTBUU C TpeOoBa-
ausimu ECKI.

BJIaJIcHHMe HABBIKAMHU: OCHOBHBIMH METOJAMHU HCCJIEAOBAHUS TUIIOBBIX JI€Tajle Ma-
IIMH U MEXAHU3MOB TPAHCIOPTHO - TEXHOJOTMYECKUX CPEACTB; OCHOBHBIMU METOJAMHU
pacdeTta, TPOEKTUPOBAHMUS, SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUN W aHAIW3a PE3yJIbTa-
TOB MCCIICIOBAaHUK TUIIOBBIX JETAJIIEN TPAHCIOPTHO — TEXHOJIOTUYECKUX CPEJNICTB; Me-
TOJIaMU CPaBHUTEIBHOM OLEHKHU AeTaliell u y370B; HaBbikamu pabotel ¢ [[OCT u mpy-
rOM HOPMATUBHO — TEXHUYECKON JOKYMEHTAIIUEH.

KpuTtepun onieHKH BbINOJIHEHUS TeCTA

OTJIUYHO 00yJaroIMHCs IEMOHCTPUPYET:
- ot 86% 10 100% npaBUIBHBIX OTBETOB;
XO0pOIo 00yJaronuiicss AeMOHCTPUPYET:

- 0T 73% 1o 85% npaBUIBHBIX OTBETOB;
Y/10BJIETBOPHUTEIbHO 00yJaromuiicss AeMOHCTPUPYET:

- 0T 60% 10 72% npaBUIBLHBIX OTBETOB;
HEY/J0BJIETBOPUTEIbHO | 00yUaIOMIMHCs:

- JIaJ IpaBWIbHBIX OTBETOB MeHee 60%.

Al

(Tomuch)

Paszpaoomuux: npogpeccop, Ilasnoe I1.U.
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