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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. Ilepeyenb KoMIeTeHUHI, (popMHpPYyeMBbIX B Ipolecce OCBOCHHUS
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI

[Ipouiecc OCBOEHHUS NHUCLUUILIMHBI HANpPABICH HA OBJAJEHUE CIEAYIOIUMU
KOMITETEHLIUSIMHU:

— CIOCOOEH  OCYIIECTBIATH IOWUCK, KPUTUYECKUU aHAIM3 M CHUHTE3
uH(pOpMalui, IPUMEHATh CUCTEMHBIM MOJAXOA IJIsl PEIIECHUS TIOCTaBICHHBIX 33/1a4
(YK-1);

— crnoco0eH y4yacTBOBAaThb B pPa3pabOTKE OCHOBHBIX U JIONOJHUTENIBHBIX
o0Opa3oBaTeNbHBIX MPOrpamm, pazpadaTeiBaTh OTAEIbHBIE UX KOMIIOHEHTHI (B TOM
YlCclieé C HUCIHOJB30BaHUEM HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH)
(OIIK-2);

— CIIOCOOEH OCYHIECTBIATh NEAAroruuyecKyro JAesTeIbHOCTh Ha OCHOBE
CIeUANIbHBIX Hay4YHBIX 3HaHUU (OIIK-S).

1.2. Dtanbl ¢opMupoBaHMs KOMIIETEHIMII M CPeACTBA OLEHMBAHUA
YPOBHS MX cOPMHPOBAHHOCTH

Jransl popmupoBanus komnereHuuii | Komnerenunu KoHTpoJ/IbHO-01IeHOYHbIE
cpeacTna / cnocod
OlleHUBAHMSI
VK-1, OIIK- | JonosHEHNE KOHCIIEKTOB

2, OIIK-8 JICKITUOHHBIX 3aHATHIA,
MOATOTOBKA K JIJAOOPATOPHBIM U
MPaKTUYECKUM 3aHATHUSIM,
pa3paboTKa 1 3amuTa
MyJIbTUMEAUMHON NIPE3EHTALINH,
BBINOJHEHUE 33]IaHHI1
CaMOCTOSITENIbHOM pabOThI

Pasznen 1. Coennnenus aerajeii MalmH:
- OCHOBHBIE TTOHATHUS AeTaleH MaIlliH.
MaTepI/IaJ'IBI B MaHII/IHOCTPOCHI/II/I;

- pa3beMHbBIE U HEPA3bEMHBIE COCTUHEHUS
JieTajer MalllvH.

VK-1, OIIK- | JomoiHEHNE KOHCIIEKTOB
Pa3zpnen 2. Mexanuveckne nepeaavn: 2, OIIK-8 JICKITUOHHBIX 3aHATHI,
- 3y0uaThie MWINHIPUIECKHUE U KOHUYECKUE MOATOTOBKA K JIAOOPATOPHBIM U
nepeaayy; MPaKTUYECKUM 3aHATUSIM,
- YEepBSYHBIE TIEPEIavH; pa3paboTKa U 3amuTa
- Iepeiayyl ¢ THOKUMU CBSI3SIMU U MYyJIbTUMEIUNHON Mpe3eHTaIuH,
(PUKIIMOHHBIE TIEpPEIayun. BBITIOJTHCHHE 3aJTaHHI
CaMOCTOSITENILHON pabOThI
VK-1, OIIK- | JlonosHeHHE KOHCIIEKTOB
2, OIIK-8 JICKIIUOHHBIX 3aHATHIA,
Paznen 3. PenykTopbl, MX y3JIbl M A€TAJIU: MOATOTOBKA K JIJAOOPATOPHBIM U
- OJTHOCTYIIEHUYAThIE U JIBYXCTYIIEHYAThIE MPAKTUUECKUM 3aHATUSIM,
PEAYKTOPHI; pa3paboTKa U 3amuTa
- BaJIbl PETyKTOPOB U UX OTOPHI. MyJIbTUMEIUNHON Mpe3eHTaIuH,

BEIIOTHEHHUE 3aJaHNI
CaMOCTOSITENIbHON PabOTHI

VYK-1, OIIK- | 3auer

[IpoMexyTOUHas aTTeCTalusA 2, OTIK-8




1.3. Onucanue noka3zarejei (popMUpPoOBaAHNSI KOMIETEHIM T

Ko koMnereHuiumn IInanupyemsle pe3ybTaThbl 00y4eHHs (MOKa3aTeIN)

YK-1 3HATh: TMPUHIMIBI YCTPOWCTBA M OCHOBBI KOHCTPYKIMWA THIOBBIX
JeTajiel ¥ y3JI0B MAllliH; OCHOBHbIE TPeOOBaHUS K JCTAJISIM MAIlUH U
KOHCTPYKLIMOHHBIM MaTepuajgaM; HPHUHIMUIBI TMOCTPOSHUS MPUBOIHBIX
MEXaHU3MOB, MAILIMH U y3JI0B U3 JETaJICH;

yMeTh: pPEajl30BbIBATh IMOJIOKEHHS JEKIIMOHHOTO Kypca IJisl pacyera
TUIOBBIX JIeTalied MalllMH; TPUMEHSTh TOJyYCHHbIC 3HAHUS MPU
pElIeHNH MPAaKTUYeCKUX 3afad obecrieyeHus TpeOyeMbIX KHHEMAaTHKO-
CUJIOBBIX XapaKTEPUCTUK B IPUBOJIHBIX YCTPOMCTBAX;

BJaJleTh: BCEMH METOJUMKAMU pacyera, HCIOJIb3YeMbIMH B JETallAX
MaIlMH; U3MEPUTEIbHBIM MHCTPYMEHTOM JJIS ONPEJCICHUSI pa3MEepOB U
MEXaHMYECKHUX  XapaKTepUCTUK JeTaliell; HaBblkaMu paboOThl C
HCTBITATEILHOM anmaparypo.

OIIK-2 3HAThb: OCHOBBI KOHCTPYHpOBaHUSI U TpeboBaHus K O(OpMICHUIO
KOHCTPYKTOPCKOM JIOKYMEHTAllul; OCHOBHBIE CXEMBbI IMPeoOpa3OBaHUs
KMHEMAaTUYECKUX U CUJIOBBIX XapaKTEPUCTUK JBUKEHUS; OCHOBBI pacueTa
JeTajel MalluH Ha MPOYHOCTh IO BUJAM HArpyXeHUH, >KECTKOCTh H
TEPMOCTOUKOCTb;

yMeThb: pemiaTh TUIOBBIE 3a7a4d TEOPETUYECKOr0 W MPUKIAJTHOTO
XapakTepa; MCIOJb30BaTh KOMIIBIOTEPHbIE TEXHOJOTMU IIPU pacyeTe
JeTajel MalllvH; UCIOJIb30BaTh TEOPETUUYECKUE U MPAKTHUYECKUE 3HAHUS
JUTSL pELLIEHUS UCCIEA0BAaTENbCKUX 3a/1a4;

BJA/JeTh: METOJlaMU aHajiu3a IUIOCKUX MEXaHU3MOB; HaBBIKAMU
WCIIBITAaHUSI MaTepHUAIOB HA CTaTUYECKHME U JAMHAMUYECKHUE Harpy3KHu;
HaBBIKAMH COCTABJICHUS] KOHCTPYKTOPCKOW JJOKYMEHTAIIUH.

OIIK-8 3HaTh: METOAbl M TpPHEMbl OpraHU3alMM IPOEKTHON JAeATeNbHOCTH;
MCTOABI NPOCKTUPOBAHUA IIEpEaad 3alCINICHUEM U II€peaayd C THOKUMH
CBSI3MH; METOJIbl IPOEKTHOI'O pacueTa BAJIOB U KOPIYCHBIX JeTajei;
MOPSZIOK  MPOEKTHOTO — pacdyera pPEOyKTOpPOB  pPAa3UYHBIX  THIIOB,
UCHOJb3YEMBIX B IPUBOIAX MAIINH; PUHIMIIEI BBIOOPA MOALIMITHUKOB U
IIIIOHOK B IPOEKTUPYEMBIX YCTPOKUCTBAX;

yMeTb:  aHaJIM3UpPOBATh  pa3IMYHbIE  BapUAHTBl  KOMIIOHOBKH
000py/I0BaHUsl C LIEJbI0 OOECHeueHUs: MaKCUMalbHON 3(PPEeKTUBHOCTU
TEXHOJIOTUYECKOT0  Mpollecca; MPOU3BOAUTh IMPOEKTHBIE pacyeThl
MCXaHUYCCKHUX IEpCaay, BaJlOB WU OIIOPHBIX Y3JI0B MAllIWH; IJIAaHUPOBATH
Ipolecc NOCTPOeHUs rpadUuecKoi YacTu paboThl;

BJIAad€Th: npueMamMu MYHBTHMeﬂHﬁHOFO n l"pa(bI/I‘IeCKOFO
NPEJCTABICHUS TIOJIyY€HHBIX Ppe3yJIbTaTOB; HaBBIKAMU palbOThI C
rpadgUyecKuMu peJakTOpaMu; HaBbIKAMH CaMOCTOSTEIbHOIO IOMCKa,
aHaJM3a M CHHTE3a MHPOPMALIMU 110 HCCIeyeMoil mpobieme.




1.4. Kpurepuu oOueHUBAHMSI KOMIIETEHIUI Ha

(opMupoBanusn

Pa3HbIX

Tanmax HMx

Bup yueOoHoii paboThl

KoaunuyecTBo 0a1710B

pa3paloTKa U 3alIMTa IPEe3eHTALNN

5

BBITIOJTHEHHE U 3alTUTa J1a00paTOPHBIX paboT

20

pa60Ta Ha NPAKTHYCCKUX 3aHATHUAX

10

BBITIOJTHCHUEC SaﬂaHI/Iﬁ CaMOCTOSITEIILHOM pa6OTBI

25

3a4CT

40

Hroro:

100

HaxonurenapHas cucreMa oneHuBanud mo 100-0aibH0M mKaJje

Yerbipexodaui-
JbHas cucTeMa
OlleHUBAHUS
IK3aMeHa

100-
oaJLIbHaR
HIKAJIa

bykBennas mkaJja, coorsercrpyromas 100-
0aJUIbHOM 1IKAJIe

Cucrema
OLICHUBAHUSA
3agyera

OT1ianyao

90-100

A — OTIIMYHO — TEOPETUYECKOE CO/IepPIKaHue Kypca
OCBOEHO IOJIHOCTBIO, 0€3 MpoOeIoB; HEOOXO0IUMBIC
MPAKTUYECKHE HABBIKK PA0OTHI C OCBOCHHBIM
MaTepuaaoM c(hOpMHPOBAHBI; BCE
MPEyCMOTPEHHBIC TPOTPaMMOil 00y4eHUs
y‘~IG6HI)Ie 3aJJaHus BBIIIOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OI[CHEHO YMCIIOM 0aJUIOB, OJIN3KUM K
IMaKCUMAJIbHOMY

Xopomo

83-89

B — o4eHb XOpOIII0 — TEOPETHYECKOE COAEPIKaHNE
Kypca OCBOCHO MOJHOCTHIO, O3 IPOOEeIoB;
HE0OX0IMMBbIE TPAKTUUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaJIOM B OCHOBHOM
C(OpPMHPOBAHEI; BCE TIPETYCMOTPEHHBIE
MporpamMmoii o0y4eHust yueOHble 3aaHus
BBITIOJTHEHBI, KAYECTBO BBITIOJTHEHUS OOJIBIITMHCTBA
13 HUX OLIEHEHO YMCIIOM 0aJlIoB, OJIM3KUM

K MAaKCUMAJIbHOMY

3auteHo

Xopo1o

75-82

C — X0po1110 — TEOPEeTUYECKOE Co/IepIKaHue Kypca
OCBOCHO TOJTHOCTBIO; HEKOTOPBIE MTPAKTHYECKHE
HaBBIKM PabOTHI C OCBOCHHBIM MaTepHaIOM
c(hOpMHUPOBAHBI HEOCTATOYHO; BCE
peyCMOTPEHHBIE IPOrpaMMOit 00yUeHus
y4eOHbIe 3aJJaH¥sI BBITIOJTHEHBI, KA4eCTBO
BBITOJIHEHUS HU OJTHOTO M3 HUX HE OLIEHEHO
MUHHMAaJIHHBIM YUCIIOM 0aJUIOB, HEKOTOPHIE BHIBI
3a1aHUH BBIITOJHEHBI C OIIMOKaMH

Y nosierBo-
pUTENBHO

63-74

D — y10BIETBOPUTENBHO — TEOPETHYECKOE
coJiepKaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE00X0/IMMBbIE MPAKTUUYECKNE HABBIKU PaObOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHUPOBaHbI; OOITBIIUHCTBO
MPEIYCMOTPEHHBIX MPOTPaMMOK 00yUICHHUS
y4eOHBIX 33JaHUH BBIIIOJHEHO, HEKOTOPbIE

U3 BBINOJIHEHHBIX 33JJaHUH, COIEPIKAT OIHUOKU

Y noBinerso-

50-62

E - MMOCPCACTBCHHO — TCOPCTUICCKOC




PUTEIBHO

coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE IPAKTUYECKHE HABBIKU PAOOTHI

HEe c(hOpMUPOBAHBI, MHOTHE TIPETyCMOTPEHHBIE
IporpaMMoil o0yueHus yueOHble 3a1aHus

HE BBITIOJIHEHBI JTH0O0 KaYeCTBO BHITIOJTHEHUS
HEKOTOPBIX M3 HUX OLIEHEHO YKMCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIBHOMY

Heynosnerso-
pHUTEIBHO

21-49

FX — HeyI0BIETBOPUTEIILHO — TEOPETUIECCKOE
COZICpKaHHe Kypca OCBOCHO YaCTHYHO;
HEOOXOMMbIC MPAKTUICCKUE HABBIKU PAOOTHI
HEe COPMUPOBAHBI; OOJILITHHCTBO
peyCMOTPEHHBIX IPOrPaMMOi 00yUYeHHUs
y4eOHBIX 3aJ[aHUil HE BBIMOJIHEHO JTHM00 KaYyeCTBO
UX BBIIOJIHEHHSI OLIEHEHO YHCIIOM 0aJlIoB,
OJM3KUM K MHHUMAJIBHOMY; TIPH
JIOMIOJTHUTEIIbHOM CaMOCTOSITEIbHON paboTe Hajl
MaTepHaIOM Kypca BO3MOYKHO IOBBIIICHHUE
Ka4eCTBA BBIMOJHEHUSI YUeOHBIX 3aaHUM

Heynosnerso-
PUTENBHO

0-20

F — Hey10BIE€TBOPUTENBLHO — TEOPETUUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOJUMble
[IPAKTUYECKHE HaBbIKU PaOOTHI HE
c(hOpMHUPOBAHBI; BCE BHINOJIHEHHbIE YUeOHbIE
3aJJaHus COJepKaT rpyOble OMOKH,
JIOTIOJIHUTEIIbHASL CAMOCTOSATENIbHAS paboTa Haj
MaTepuajIoM Kypca He IPUBEIET K KaKoMY-JIH00
3HAYMMOMY IOBBIIIEHHUIO Ka4€CTBA BBINOTHEHMUS
y4eOHBIX 3aJJaHuH

He 3auteno




2. KOHTPOJIBHO-OIIEHOYHBIE CPEJICTBA

2.1.0ueHoYHbIE CPeCTBA TEKYIEr0 KOHTPOJIsA (THUIIOBBIE)
TeMbl 1151 NOATOTOBKYU MYJIbTUMEINNHBIX NPEe3eHTALMMN:

OcCHOBHBIE KPUTEPUHU HAJEKHOCTU U pabOTOCTIOCOOHOCTH JIeTaleil MallliH.

2. YepHble MaIIMHOCTPOUTEIbHBIE MATEPUAIIbl, X KJIacCU(UKAIUS U OCHOBHbIC
XapaKTEPUCTUKHU.

3. LIBeTHBIE MAIIMHOCTPOUTEINIbHBIE MATEpUaIbl, UX KJIacCU(pUKAIUSI U OCHOBHbBIE
XapAKTEPUCTHUKHU.

4. Hemertamnyeckue KOHCTPYKIIMOHHBIE MaTepuaibl, WX KiIacCupUKauusg u
OCHOBHBIE XaPaKTEPUCTUKH.

5. KoMno3umoHHbsle KOHCTPYKIIMOHHBIE MaTepHallbl, HUX KilacCU(pUKALUSI U
OCHOBHBIE XapaKTEPUCTUKH.

6. HanpaBnenust pecypcocOepekeHuss B COBPEMEHHOM MAIIMHOCTPOUTEIHLHOM
IIPOU3BOJICTBE.

7. Texnuyeckass ACTETUKA: CyTh TMOHATHS W €€ poJb B COBPEMEHHOM
MaIlIMHOCTPOEHUHU.

8. DTaIrbl KOHCTPYUPOBAHUS PEAYKTOPOB IPUBOAOB TPAHCIIOPTHBIX MAIIWH.

9. OO6mue moaxoAbl K 00ECTIEUEHUIO TIOKapHOM 0€30MacHOCTH MPEANPUITHI TI0
PEMOHTY U 00CITY>KMBAaHUIO aBTOMOOMIICH.

10.00mue moaxoasl K  oOecnedeHuto TpeOyeMblX KHUHEMaTHKO-CHIIOBBIX
XapaKTEPUCTHUK BBIXOAHOTO 3B€HA MPU NPOEKTUPOBAHUU TPUBOJIOB.

11.ITpuMeHeHnE cHCTEM AaBTOMATHU3alMKA NPOECKTUPOBAHUS  IEPEIATOYHBIX
MexaHu3MoB Ha npuMepe Compass Graphic.

12.1{lunuHapudecKue peayKTOPbl, X CXEMBI, YCTPOMCTBO U NMPUHLINI ICVCTBUS.
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3aganus QI CAMOCTOSAATEILHOM PadOThI:
CamocrosiTenpHas padoTa BHITIOIHSACTCS CTYICHTaMH Ha MPOTSHKCHUH BCETO
CEeMEeCTpa M TPEJCTaBIsACT COOOM pacueTHOE 3aJaHWe, BBITIOJHIEMOE Ha JINCTax
dbopmara A4 u coaepkamiee 1 TuCT rpadUISCKOM YaCTH.

3ananue 1 kK camocToAATEILHOM padoTe
«Pacyer HA/IEKHOCTH MEXAHUYECKOI CHCTEMBbD)

N300pa3uTh CTPYKTYPHYIO CXEMY H OIPEACINTh BEPOSTHOCTh 0€30TKa3HOMN
pabOTHI AJIEKTPOMEXaHUICCKOTO MTPUBOJIA HA MPOTSHKCHUH 1 9acoB. PacmipenencHue
BEPOSTHOCTH OTKAa30B 3JICMCHTOB TIPHUBOJIA OIKMCHIBACTCS SKCIOHCHIIMAIBHBIM
3aKOHOM, JJaHHBIC JIJI1 pacueTa BeIOpaTh u3 Tadm. 1.2.

Tabnuua 1.2 — Hcxoounsie dannvle k 3a0anuio 1

Ne Bap. Bpems padoTbl e CXeMbI Ne Bpems padoTbi e CXeMbI
L4 Bap. 4
| 950 1 11 5500 1
2 1 000 2 12 6 000 2
3 1 500 3 13 6 500 3
4 2 000 4 14 7000 4
5 2 500 5 15 7500 5
6 3000 6 16 8 000 6
7 3500 1 17 8 500 1
8 4 000 2 18 9 000 2
9 4 500 3 19 9 500 3
10 5000 4 20 10 000 4
4 5
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Cxema | Cxema 2
Cxembl 1-2: 1 — nsnekrTpojBuratenb; 2 — peMeHHas mnepenaya; 3 — mydra;
4 — OIHOCTYNEHYAThIM UWIMHIAPUYECKUM PENyKTOp; S5 — LENHas Nepeaaya;

6 — OapabaH UCTIOTHUTEIFHOTO MEXaHU3Ma




7

T ——7

Cxema 3 Cxema 4

Cxembl 3—4: 1 — nsnexkTpojBuratenb;, 2 — peMeHHas mepenada; 3 — mydra;
4 — KOHUYECKO-IIMIIMHAPUYECKUN PEAYKTOP; 5 — UEPBSIUHBIA pEIyKTOpP; 6 — 1enHas
nepenayva; 7 — 3B€3104Ka UCIOJHUTEIBHOTO MEXaHU3Ma

3 R—J
1 . 4
1 R X| >,
2 =4 1
/ Il
M = |1 === X '—].. 1 @_
Cxema 5 CxeMma 6

Cxembl 5-6: 1 — snekrpoaBurarenp; 2 — mydra; 3 — OIHOCTYNEHYATHIN
UUAJIMHIPUYECKHUI PEAYKTOP; 4 — OTKpbITass KOHMYECKas Nepeaada; 5 — 4YepBsIUHbIMA
OJIHOCTYIIEHUYAThIN PeAyKTOp; 6 — IIenHas nepenayda

3aganue 2 K CaMOCTOATEJIbHOM padoTe
«Hepa3zbeMHbIe COCAMHEHU

Onpenenuts TpeOyeMoe KOJIMYECTBO 3aKIIEMOK OJJHOPSIHOIO I11Ba BHAXJIECT
(puc. 1), wHarpyxeHHoro cujoi F. IlpoBepuTh MNPOYHOCTH MOITYUYEHHOTO
COEMHEHUS, €CIU Tpeaesl TPOYHOCTH Ha PACTIKEHUE [04+] M CMSATHE HA [0y], @
NPENEbHO JOIMYCTUMOE KacaTeIbHOE HANpsKEHHE Marepuana 3aKienokK |[r].
JlnameTp 3aKienok d, TOJNIIMHA COeTUHSIEMbIX JUCTOB J; U 0,. PacueTHbie TaHHBIE
BBIOpATh U3 Tabm. 2.1.

i3 }
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PI/ICYHOK 1 — PacueT 3aKjIeno4yHoro COCAMHCHUA
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Tabnuya 2.1 — Hcxoonwvie oannvle K 3a0anuro 2

2 F, [64], [Gcnl, [], d; o1, 02
eap. xkH Mlla Mlla Mlla MM MM MM
1 70 140 220 100 12 6 8
2 75 140 220 105 14 6 7
3 80 150 230 110 16 6 9
+ 85 150 230 115 18 6 7
5 90 160 240 100 12 7 7
6 95 160 240 105 14 7 8
7 100 170 250 110 16 7 9
8 105 170 250 115 18 7 7
9 110 180 260 100 12 8 8
10 115 180 260 105 14 8 8
11 120 140 270 110 16 8 9
12 122 140 270 115 18 8 10
13 125 150 275 100 12 6 7
14 128 150 275 105 14 6 8
15 130 160 280 110 16 6 9
16 132 160 280 115 18 6 8

17 135 170 260 100 12 7
18 137 170 260 105 14 7
19 140 180 270 110 16 7 7
20 145 180 270 115 18 7 8

3aganne 3 K caMOCTOSITEILHOM padoTe
«Pa3beMHBbIE COCTUHEHUD)

Breimonaute pacuer 00aTOB AuckoBor MydThl (puc. 1), mepenarorieit
MOITHOCTh N TIpH YacToTe BpalieHus n. s kperneHus noayMmypT UCTIOJIb3yeTCs
Z OOJTOB, LIEHTPHl KOTOPBIX OOPa3ylOT OKPYKHOCTh auamerpa D;. Ilpenen
TEeKy4yecTu matepuana 0onatoB o, = 200 Mlla, koapduuueHT TpeHus MexmTy
nonymypramu f = 0,25; Harpy3ka — mocTosiHHas. PacdeT BBINIOTHUTH IS
MTOCTAaHOBKHU OOJITOB C 3a30pOM M 0€3, JaHHBIC JJIS pacdeTa B3ATh U3 TaoI. 3.
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Pucynok 1 — JluckoBas mydra




Tabnuya 3 — Mcxoownsie dannvle Kk 3a0anuio 3

Ne MoumHocTh Yacrora JAunametp Yuciao
BApHAHTA N, kBT n, 00/MHUH D1, mm 00JITOB 7
1 10 100 0,21 4
2 12 120 0,22 4
3 14 140 0,23 4
4 16 160 0,24 4
5 18 180 0,25 4
6 20 200 0,21 4
7 22 220 0,22 4
8 24 240 0,23 4
9 26 260 0,24 4
10 28 280 0,25 4
11 30 300 0,21 6
12 32 310 0,22 6
13 34 320 0,23 6
14 36 330 0,24 6
15 38 340 0,25 6
16 40 350 0,21 8
17 42 360 0,22 8
18 44 370 0,23 8
19 45 380 0,24 8
20 50 400 0,25 8

3ananne 4 K cCaMOCTOSITEILHOM padoTe
«llInoHoO4YHbIE COeTUHEHUS

Paccuutarh IINMOHOYHOE COCAMHEHHWE «BaJl — CTyIMIa KoJiecay
MPU3MATUYECKON IITMOHKOM CO CKPYTJIEHHBIMU KpasiMHU, €CIu AuaMeTp Baja d u
JUIMHA CTYNHIBI Kojeca [.,, a caMO COEAWHEHHUE HArpy>KeHO BpallaloluM
MoMeHTOM 7. YUmucIIOBBIE 3HAYEHUS HCXOAHBIX JAaHHBIX B34ITh M3 Tabl. 2, 1o
pe3yJibTaTaM pacyeTOB BBIMOJHUTH YEPTEK pa3pe3a COCIUHEHUS «BaJl — CTYMHIIA
KoJieca» (puc. 1).

{
SAIIAIS 7

W

Pucynok 1 — Coequnenue «Baji — CTYNHIA» MPU3MATUYECKON ITTOHKOM




Tabnuya 2 — Hcxoownsie Oannvle Kk 3a0anuio 4

Ne Bap. JAuamerp BaJia Bpamaromuii JiimHa cTynuusl
d, Mm mMoMeHT 11, H'm lemy MM
| 20 90 45
2 30 220 60
3 35 244 65
4 40 260 75
5 30 110 50
6 30 150 45
7 40 180 60
8 45 95 55
9 60 300 75
10 30 200 50
11 40 270 45
12 45 290 55
13 45 310 55
14 30 180 50
15 30 240 55
16 35 250 45
17 45 300 50
18 45 320 40
19 35 260 45
20 60 390 55

3ajaHne 5 K caMOCTOSITEILHOM padoTe
«CoeaquHeHus ¢ TApAHTHPOBAHHBIM HATATOM»

OnpenenuTh MUHUMAJBHBIM TpeOyeMbli HATAT JUIsl BEHIIA YEPBIYHOTO
KOJieca, 0JIcBaeMOI0 Ha IIEHTP, €CIU YEPBSIYHBIM KOJIECOM IMEePEAAcTCsI MOIIHOCTh
N, Tipu 4acToTe BpalieHus 7. HoMHHaNbHBIC MOCATOYHBIE pa3Mephbl IEHTpa U
BEHIIa paBHbI di, d u db, AnuHaA compsiraemoil moBepxHocTH [ (puc. 1). COopka
MIPOU3BOIMTCS MPU KOMHATHON TEMIIEpaType MEXaHMUYECKUMHU CPEJICTBAMH.
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Pucynox 1 — K pacuery npeccoBoro coequHeHus
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Tabnuya 1 — Mcxoownsie dannvle Kk 3a0anuio 3

BJ:;-’). Ilocagounsie pasmepbl, MM | Mommocts | Jinna ‘Ia’c;om Mapa

d, d d> N2, kBt I, mm MI/II;'I TPeHHust

1 50 125 175 90 45 60 ct/ct*
2 50 125 200 220 60 65 CT/4
3 50 150 225 244 65 70 CT/T
4 50 150 250 260 55 75 cT/0
5 75 125 175 110 55 80 q/11
6 75 125 200 150 75 85 4/0
7 75 150 225 180 50 55 cT/CT
8 75 150 250 95 45 50 CT/4
9 80 125 175 300 60 45 CT/I
10 80 125 200 200 50 40 c1/6
11 80 125 225 270 45 45 4/
12 80 150 200 290 55 50 4/0
13 80 150 225 310 55 55 CT/CT
14 80 150 250 180 50 60 CT/4
15 90 150 200 240 55 65 CT/I
16 90 150 225 250 45 70 ct/0
17 90 150 250 300 50 75 u/11
18 90 175 250 320 40 80 4/0
19 90 175 250 260 45 85 CT/CT
20 90 175 275 390 55 70 CT/4

*CT/CT — cTallb MO CTaJK; CT/4 — CTajb MO YYTyHY; CT/JI — CTajlb MO JaTyHH; cT/0 —
CTajb o OpOH3€; 4/J1 — YyTyH 10 JIATYHU; 4/0 — 4yTyH 1o OpoH3e

3aganue 6 K caMOCTOSITEILHOM padoTe
«Pacuer nuenHou nmepexaum»

[IpousBecTn pacyer TPUBOJHOM POJUKOBOM IEMH, €CIM MOIIHOCTh Ha
BEAYILIEH 3Be3J04YKe /Nj; MOMEHT Ha BEAYyLIEH 3BE340YKE 77; 4acTOTa BpPALICHUS
BEIyLIEH 3BE3J0YKU 71|, NEPEAATOYHOE YHUCIO LENMHOM IEpeladyul Uye,. UHUCIO
3yObEB ITAJIOHHOW 3BE3JI0YKU MPUHSTH Zo; = 25 NpH €€ 4acToTe BpaIleHUS Moj.
HNcnonb3ys pe3ynapTaTbl pPacueTOB BBINIOJHUTH JCKU3HBIM UYEPTEX IEMHOU
nepenayu (puc. 1).

Pucynok 1 — Ocku3 nenHoi nepegayu




Tabnuua 1 — Hcexoonvle oaunvle k 3a0anuro 6

o ) ni, no1, Xapakrep
Bap. Ni, kBr | T1, H'm 00/MuH | 00/MHUH Hyen HATPY3K.
| 2,0 40 450 50 2 c*
2 2,2 42 600 200 3 T
3 2,5 44 900 400 4 y
4 3,0 46 750 50 2 c
5 3,2 48 500 200 3 T
6 3,7 50 450 400 4 y
7 4,0 52 600 50 2 Cc
8 4,5 54 900 200 3 T
9 4,8 56 750 400 4 y
10 5,5 58 500 50 2 Cc
11 1,5 27 600 400 2,5 T
12 1,8 29 550 50 1,5 c
13 2,1 31 525 200 2,2 T
14 2,3 18 500 400 2,5 y
15 2,5 24 475 50 3,5 Cc
16 2,7 25 450 200 2,4 T
17 2,9 30 425 400 3,2 y
18 3,2 32 400 50 3,6 c
19 2,8 26 380 200 2,8 T
20 2,6 39 360 400 1,8 y
*C — CIIOKOWHBIN XapakTep HarpyKeHwsi, T — Harpy3ka ¢ TOJYKAMH;

Yy — 3HAQUUTEJIbHBIC YJIapHbIE HATPY3KHU.

3amanus Kk 1a00paTOPHBLIM padoTam:
KoHTposb paboThl CTYIEHTOB Ha JTA0OPATOPHBIX 3aHATHUAX PEATU3yeTCs B
BU/IC 3aIUTHI BHIMOJTHEHHONW HA 3aHSITHH JTAOOPATOPHON PabOThl U3MEPUTEITHHOTO
Xapakrepa.

Jlaboparopnas padota Ne 1
N3YUEHUE ITAPAMETPOB PE3bb
KoHTpoJsibHBIE BOIPOCHI:
1. UYrto HazbiBaeTcs pe3b0OH, Kakue BHJBI pPe3b0 HCMOJIB3YIOTCS B
COBPEMEHHOM MaIIMHOCTPOECHHUH?
2. Ha3oBUTE OCHOBHBIE T€OMETPUUECKUE TTAPAMETPHI METPUUECKOU PE3BOBI.
3. Kakue Marepuanu UCTIONb3YIOTCS JIJISl U3TOTOBIICHUS KPETEKHBIX pe3b0?
3. Kakue cy1ecTByIOT ClIOCOObI CTONMOPEHUS Pe3bOOBBIX JeTaleil?
4. Ha3oBuTe JOCTOMHCTBA U HEAOCTATKH PE3bOOBBIX COCTMHEHHH.
5. HazoBute 06mactu mpuMeHeHus: pe3b0OBBIX COCTUHEHUII.
6. Kakue cymecTBylOT BHbl pe3b0 MO HAMPABICHHUIO 3aBUHUYMBAHUS, TJIE
IpUMEHSETCs JieBast pe3boa?



uc

JlaGoparopHas pa6ota Ne 2
N3YYEHUE KOHCTPYKUUUA ITOAIINITHMKOB
KoHnTposibHbIE BOPOCHI:
I. Kakune ycTpoicTBa Ha3bIBalOT NOAMMITHUKAMY, I KAKUX LIEJIEW OHU
MOJIb3YIOTCS?
2. OnumuMre yCTpOMCTBO U NPUHIMN ACUCTBHS NOJIIUITHUKOB KaueHHS.
3. M3 Kakux MarepuajoB H3rOTABIMBAIOT KOJIbIA, CENapaTopbl U Teia

KadyCHUA l'IO,Z[IIII/IHHI/IKOB(.7

4. Onumwure MCTOOUKY Hozx60pa IMOAIIUITHUKOB KAa4UYCHUA IOJIA OIIOPHBIX

y3JI0B PEIyKTOPOB.

5. HazoBure JOCTOMHCTBA M HCAOCTATKU INOAIIHMITHHMKOB Ka4YCHMHA, 001acTh

HUX IIPUMCHCHHA.
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2.2. OueHoYHBbIE CPeICTBA JJIsl IPOMEKYTOYHOM aTTecTalluM (3a4eTa)

. ConeprkaHnie NOHITUN «IIPOCKTUPOBAHUE» U «KOHCTPYUPOBAHUE.

. OCHOBHBIE 3TaMnbl CO3JJaHUSI TEXHUUYECKIX 00bEKTOB.

. O6mne TpeboBaHUs K MaIlIMHAM U UX JIETAJISIM.

. DKCIUTyaTallUOHHbBIE HAarpy3KH, ICUCTBYIOIKE HA IETAJIA MAILIHH.

. OCHOBHBIE IPUYHHBI BBIXOAA U3 CTPOS AETANCH MaIUH.

. O6m1as knaccuduKais MalIMHOCTPOUTEIbHBIX MAaTEPUAJIOB.

. UepHble METaJJIbI B MAIIMHOCTPOEHUH, UX CBOMCTBA U 00JIACTh UCTIOIb30BAHUSI.
. CriiaBbl [IBETHBIX METAJIJIOB, UX CBOMCTBA U TPUMEHEHHE.

Hewmerannuueckne KOHCTPYKIIMOHHBIE MAaTEPUAIIBI.

. OCHOBHBIE MEXAHUUYECKHUE XAPAKTECPUCTUKN MATEPUATIOB.

. Buapl pacueToB neranei MalvH Ha IPOYHOCT.

. JlonycTumble Hanps>KeHus U KOd(OPUIIMEHT 3amaca MpOYHOCTH.

. Buzibl TpeHUst 1 OCHOBHBIE 3aKOHBI TPEHUS.

. I3HOC neraneit MalliiH, COBPEMEHHBIE HAMPABJICHUS €0 CHUKECHUSL.

. [Tonsitue o BUOPO- 1 TEMIOCTONKOCTH JIeTaJIel MaIlTiH.

. IloHsTHE O IOMyCKaxX U MOCaJKaXx, IIEPOXOBATOCTH ITIOBEPXHOCTEM.

. O6mue cBeieHus 0 pe3b0OBBIX COCTUHCHUSX.

. OcHOBHBIE MTapaMeTPhI KPETICKHBIX PE3b0.

. PacueT BUTKOB pe3b0bI HA MPOYHOCTb.

. BonToBbie coequHeHUsI, UX KOHCTPYKIUS. PacueT G0NTOBBIX COEIUHECHUIA.

. lllmoHOYHbIE COEAMHEHNS, UX Ha3HAYEHUE U KJIacCU(UKAIIUS.

. PacueT MIMOHOYHBIX COCIMHECHUH.

. O01mme cBeaeHus O MUTALIEBBIE COeAMHEHNUA. PacueT NUIMIIEBBIX COEIUHEHUMA.
. O6mue cBeneHus: 0 NPOPUIHHBIX COSTUHEHUSI, X pacyer.

. O01ue cBeIeHus O MPECCOBBIX COSAMHEHUSIX. PacyeT mpeccoBbIX COCTMHECHMIA.
. CBapHbI€ COeIMHEHUSI, UX OCHOBHBIE XapAKTEPUCTUKHU.

. THIIBI CBapHBIX IIBOB.

. PacueT cBapHbIX COeIMHEHUI HA POYHOCTb.

. Ob1ue cBeieHns 0 3aKJIENOYHbIX coeAMHEeHUAX. O0IacTh UX MPUMEHEHHUS.
. Pacuer 3akyienouHbIX COETMHEHUM.



31. ITaguble ¥ KiIeeBbIlEe COETUHEHUS.

32. Ha3zHayeHne 1 KOHCTPYKLUU IIPYKHH.

33. [IpyxuHHBIE MaTEPHUATIBI.

34. PacyeT npy>K1H Ha POYHOCTb.

35. Pe3snHOMETAIIIMYECKUE YIIPYTHE DIEMEHTHI MAIIUH.

36. MexaHn4yecKHe nepesadn, UX Ha3HAYECHUE U KIaccupuKaius.

37. O6mue cBenenus 0 GPUKIIMOHHBIX TTepeaadax.

38. OcHOBHBIE MapaMeTpbl PPUKIIMOHHBIX Mepeaay.

39. Pacuer ppUKIIMOHHBIX TIepeaay.

40. O6mue cBefeHUs U KiacCU(pUKALIMSI PEMEHHBIX Iepe/ay.

41. Cunpl 1 HaIPsKEHUA B DJIEMEHTaX PEMEHHOM NEpeaayuH.

42. OcobeHHOCTH pacueTa pEeMEHHBIX Iepeaay.

43. 3y0uyaTo-peMeHHbIC Mepeaun, UX KOHCTPYKIIHS U MPUHIINIT IEHCTBHUS.
44. O6mue cBeAeHMs O LEMHBIX Nepeaavyax, uX KIacCu(puKaims.

45. KOHCTpYKIHMS LUEMHBIX Nepeaay.

46. Kputepuu paboTOCIIOCOOHOCTH IEMHBIX Mepe/iay.

477. PacdeT LENHBIX MEepeaay.

48. O0ume cBeAeHus O nepeaadye «BUHT-Traiikay.

49. KoHCTpYKIMH AETaJEn Nepeaady «BUHT-TAKay.

50. Pacuer nepenay «BUHT-TAKa.

51. 3yOuarslie nepenayu, ux Kiaccuukanys v MpUHIUI ISHUCTBUS.

52. OcHoOBHas TeopeMa 3y04aToro 3arerieHHs.

53. O6mue cBeeHus O MUIMHAPUIECKUX 3yO0UaThIX rmepeaavax.

54. Pacuet reoMeTpUYECKUX MMAPAMETPOB LIWIMHAPUUECKUX NIEpeaay.

55. PacyeT 3yObeB IMIIMHIPUYECKUX Tepeiad Ha MPOYHOCTh U BEIHOCIUBOCTb.
56. Oco0eHHOCTH pacyeTa OTKPBITHIX 3y04aThIX mepeaad.

57. Uunuuapudeckue 3yOuaThle mnepenadnd ¢ 3anerienueM HoBukoBa, wux
OCHOBHBIE XapaKTEPUCTUKH.

58. Oco0OeHHOCTH pacueTa UWIMHAPUYECKUX 3yOuaThIX Mepefad ¢ 3alerieHHeM
Hosuxkoga.

59. O01mue cBeieHHs 0 BUHTOBBIX 3y0UaThIX nepeaayax.

60. O01Me cBeleHHs O TUIIOMIHBIX 3y04aThIX Mnepeaavax.

61. O61muMe cBeieHHs O BOJHOBBIX 3yOUaThIX Nepeaadax.

62. IlpuHIMT 1eWCTBHUS M OCHOBHBIE CXEMbI BOJIHOBBIX 3y0OUaThIX TIEpeiay.
63. O0mue cBeIeHNs 0 YEPBSIYHBIX IMepeavax.

64. Martepualibl 1 KOHCTPYKIIHUS 3JIEMEHTOB YEPBSIYHOMN NIEpeaayH.

65. OcoOEHHOCTH pacueTa YepBSIYHBIX Iepead.

66. KIIJI uepBsiuHOI nepenaun U €€ TeIIOBOM pacyer.

67. I'moOougHbIe YepBSYHBIC TIEPEAAYN.

68. O01IKe cBeleHUs O BajaxX U OCSX, UX HA3HAYEHUU U KOHCTPYKIIUSX.
69. PacueTHble CXEMBI BAJIOB U OCEH.

70. Kputepun pacueTa BaJIOB U OCEH.

71. Pacuer BajoB Ha CTATUYECKYIO U YCTAIOCTHYIO IPOYHOCTb.

72. Pacuet BajoB Ha )KECTKOCTb.

73. Pacuet BajoB Ha BBIHOCJIIMBOCT.



74.

[IpenoTBpailieHue MOMEpPEeYHbIX KOJeOaHUM BaJOB, pacyeT

DKCILTyaTalUH.

75.
76.
77.
78.
79.
80.

81

84

90.
91.
92.
93.
94.

95.
96.
97.
98.
99.

IIpoekTHBIN pacyeT BajJOB U NX KOHCTPYUPOBAHUE.
OOmue cBeneHus O MOAIIUITHUKAX KaueHMS.

Marepuaibl 1 KOHCTPYKIHS TOITUITHUKOB KaueHHUS.
Pacuer u BHIOOD MOAIIMITHUKOB KaueHUSI.

OO0mue cBeleHus O MOAIIUITHUKAX CKOJIbKCHHUS.
Marepuaiibl 1 KOHCTPYKIHS TOAIIUITHUKOB CKOJIBKCHUS.

. PacueT noAIMIHNKOB CKOJIBKEHUS.
82.
83.

OO6mue cBeneHust 0 MypTax, MX Ha3HAYEHHE U KiIacCupuKalms.
HeympaBisiembie u ynpapisieMble My THI.

. CamoympasisieMble 1 KOMOMHUPOBAaHHBIE MY (DTHI.
85.
86.
87.
88.
89.

OO61ue cBeieHus 0 peayKTopax.

CXeMBI pelyKTOPOB C HEIOIBH)KHBIMH OCSIMH.
CXeMbl TUTaHEeTapHBIX PETIYKTOPOB.

['maBHBIC pacUeTHBIC TaPaMETPhI PEIyKTOPOB.

PEKUMOB

LII/IJ'II/IHI[pI/I‘-ICCKI/Ie PEAYKTOPLBI, UX CXEMBI, IIPCUMYIIICCTBA U HCAOCTATKH.

Konndeckue penyKTopbl, UX CXEMBI, TIPEUMYIIECTBA U HEIOCTATKH.
Oco0eHHOCTH CMa3KH 3y04aThIX Mepeaady peayKTOpOB.

OcobenHocTH pacyeTa Ha IPOYHOCTh MEXaHUYECKUX Iepeiad peAyKTOPOB.

I‘Ieprl“IHI)IC PCAYKTOPLBI, UX CXCMBI, IIPCUMYIICCTBA U HCAOCTATKH.

CxeMbl pPEAyKTOPOB C HECKOJbKUMH THUIIAMHU MEXaHUYEeCKUuX Iepeaad
(KOMOMHHPOBAHHBIX PEAYKTOPOB).

MoTop-peayKTOphI, UX TUIIBI U HA3HAYCHUE.
Meroauka nogdopa peayKTopoB 00IIero Ha3HAYCHUS.
CTpyKTypHBIE CXEMBbI IPUBOJIOB MAIIIHH.

OO0mme XapaKTePUCTUKN IEKTPHICSCKUX JTBUTATEIICH.
BB100p 251eKTpoABUTATEINS TPUBOA MAIITHHEI.

100. CornacoBanue mapamMeTpoB JIBUTATENsI, MyPThl U peyKTOpa B IMPUBO/IE.



