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1. INIEPEYEHb IIVIAHUPYEMBbBIX  PE3YJIbTATOB OBYYEHUA TIO
JUCHUIVIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMHM PE3YJIbTATAMMU
OCBOEHUA OBPA30OBATEJIBHOM ITPOT'PAMMBI

Buj 1esiTeJiIbHOCTH BBITYCKHHKA

JlucuumuMHa — OXBaThIBa€T  KPYr  BONPOCOB,  OTHOCSIIMXCS K  IPOU3BOICTBEHHO-
TEXHOJIOTUYECKOM M IPOEKTHO-KOHCTPYKTOPCKOH BHJaM MNpOo(eCcCHOHAIBHOW AeATelNbHOCTU
BBIITYCKHHKA.

eab AMCHUIIHHBI

Hayuntbs MeTomaM KOHCTpYHpPOBaHMS AETaleld M Y3JIOB OOLIEro Ha3HAYEeHHUs; 0OOCHOBHIBATH
IPUHATHE KOHKPETHOIO TEXHUYECKOro pelIeHHs] MpH pa3paboTKe HU3JENuil 10 KOHCTPYKIMH,
TUNIAXY, KPUTEPUSIM  pabOTOCIIOCOOHOCTH  JeTajeid M COOPOYHBIX  €OUHMI, HABBIKAM
KOHCTPYUPOBAHMS U YTEHHsI KOHCTPYKTOPCKOM TOKYMEHTAaLlUU.

3agaum AUCUMIIHHBI
- U3y4eHHUE TEOPETUYECKHX OCHOB IIPOCKTHUPOBAHHUS AeTalell MallKH;
- 03HAKOMJICHHE C OCHOBAaMH Pa3BUTHs TEOPUH ITPOEKTUPOBAHMS;
- 03HaKOMJIEHHE C TPeOOBAHUSAMH K MaTepUaiaM, JeTallsiM U y3J1aM MallluH NPU UX pa3paboTKe;
- 0O3HAKOMJICHHE C METOJaMM, IPaBUJIaMH, HOPMaMH MIPOEKTUPOBAHMS U KOHCTPYHPOBaHUs (opM,
pa3MepoB, TEXHUYECKUX YCIOBUH M TEXHOJOTHYECKUX TPEOOBAHMN K W3TOTOBICHHIO JETalCH H
COOpPOYHBIX CIMHHII;
- TPUBUTHE HABBIKOB K pa3pa0OTKe M BHIMOJHEHHIO YEPTEXKEH Ha NMPOEKTUPYEMbIe H3ICIUS H
OOBEKTEI;
- O3HAKOMJICHHE C OCHOBAaMH WCHBITAHUN W3ICIHNA ISl ONpPEACTCHHUS HKCIUTyaTallHOHHBIX
XapaKTEPUCTHK.

Kon Conep:xanue IIepeyenb mIaHMpyeMbIX pe3yJbTATOB
KOMIETEHI[UH KOMIIETeHIUI 00y4eHHUsI MO AVCHUILINHE
1 2 3
OK-7 CIIOCOOHOCTh K | 3HATh:
camMOoOpraHu3aIuu U | - UMeTh o0lIlee MpeacTaBleHUue 00 yCTpolcTBE U
caM000pa30BaHUIO croco0ax JeMCTBUSI MEXaHMUECKUX YacTeil MalllvH,

MeToax obecrieueHust paboTOCIIOCOOHOCTH UX MPH
KOHCTPYMPOBAaHUU, U3TOTOBJIEHUS U SKCILTyaTalllH;
yMeThb:

- YMEeThb CaMOCTOSITE€IbHO KOHCTPYHUPOBATH Y3JIbI
o0I1ero Ha3HA4YEHUS MO 3aJaHHBIM BBIXOJHBIM
JTAaHHBIM;

- CaMOCTOSITENIbHO  NOJA0MpaTh  CIPaBOYHYIO
mutepatypy, ['OCTe, a Takxke rpapudecKuid
MaTepHal pu MPOEeKTUPOBAHHH;

BJIA/€Th:

— METO0JIaMH MaTeMaTUYEeCKOT0 aHaJIM3a.

ITK-5 CIIOCOOHOCTh ~ NPUHUMATH | 3HATh:

ydyacTHe B paboTax MO | - METOJUYECKHE, HOPMATHUBHBIE U PYKOBOJIAIIUE
pacuery W MPOSKTH- | MaTePUaIbl, KACAIOIIHECs BBITOJHIEMOMN paOboTHI,
POBAHMIO JIeTANC W y3JIOB | - TEOPETHUECKHE OCHOBHI MO pacueTy JeTaled u
MalIHHOCTPOUTEITBHBIX y3JI0B  OOMIEro Ha3HAYCHHWs HAa  IPOYHOCTH,
KOHCTPYKIIMA B COOT- | KECTKOCTh, YCTOHYMBOCTh W BBIHOCIMBOCTH IPHU
BETCTBUU C TEXHHYECKUMH | Pa3IMYHBIX THIAX HATPYKEHUS;

3aJaHUAMH U HCIOJb- | yMETh:

30BaHUEM CTaHJAPTHBIX | - YYUTHIBATh TPU KOHCTPYHPOBAHUHU TPEOOBAHUS
CPEICTB  aBTOMATH3aIlUU | TEXHOJIOTHYHOCTH, SKOHOMHYHOCTH,
MPOEKTHUPOBAHUS PEMOHTOIPUTOHOCTH, CTaHJapTH3AIIHH,
YHU(DUKAIIUY MAIlIWH, OXPaHbI TPY/Ia, SKOJOTUH;




- BBIMOJHATH PAaCyeThl JETajed W Y3J0B MAalIuH,
N0JIB3YSACh cripaBo4yHOM uteparypoit 1 'OCTawmu;
- ohopmisaTe TpadUUYECKyI0 W  TEKCTOBYIO
KOHCTPYKTOPCKYIO ~ JOKYMEHTAIIMIO B  IOJIHOM
cootBetrcTBUU ¢ TpeboBanusmu ECKJ] u ECII/;

BJIAJIeTh:
— CcpelcTBaMH KOMITBIOTEPHOH rpaduku (BBOJ,
BBIBOJI,  OTOOpakeHWE,  MpeoOpa3oBaHHE |
penakTupoBaHue TpadUUecKuX OOBEKTOB  Ha
[1DBM);

- OCHOBHBIMH MeTofamMu paboTel Ha [IDBM c
MIPUKJIATHBIMH IPOTPAMMHBIMU CPEACTBAMMU.

[K-11 CIIOCOOHOCTH MPOEKTH- | 3HATD:
poBarb TEXHUYECKOE | - MpoOJIeMbl CO3JaHHUsI MAIllUH Pa3IHYHbIX THUIIOB,
OCHAIlleHUEe pPabOYMX MECT | IPUBOJIOB, CHUCTEM, PUHIUIIBI paboThI,

C pa3MELICHHEM TEXHO- | TEXHUYECKHE XapaKTePUCTUKH, KOHCTPYKTHUBHbBIE
JOTUYECKOro  000pya0Ba- | 0COOEHHOCTH pa3pabaThIBAEMBIX M HCIIOJIB3YEMBIX
HUS, YMEHHEM OCBauBaTh | TEXHUUYECKUX CPECTB;

BBOJIUMOE 00OpYJIOBAaHUE. | yMETh:

- BBIOJHATH paboOTBl B  00JacTH  HAYy4YHO-
TEXHUYECKOH AEATENbHOCTH IO NPOEKTUPOBAHUIO,
MH(OPMALIMOHHOMY 00CITYKUBAaHUIO, OpraHU3alUU
IIPOM3BOJICTBA, TpyZa W YIpPaBIEHHIO,
TEXHUYECKOMY KOHTPOJI B MAaIIMHOCTPOEHUH,
OPUMEHSATh METOABl IPOBEACHUS KOMIUIEKCHOIO

TEXHUKO-3KOHOMUYECKOI'O aHaIM3a B
MAIIMHOCTPOEHUH Ui OOOCHOBAHHOTO MPHUHSITHS
pelIeHus;
BJIAJIETh:

- METOJIaMH TPOBEICHUS KOMIUIEKCHOTO TEXHHUKO-
HSKOHOMHMUYECKOT0 aHalu3a Juisi 0OOCHOBAHHOTO
NPUHATHS PEUICHWH, W3BICKAaHUS BO3MOXKHOCTH
COKpAIlleHUs IIMKJIa padoT, COACHCTBUS MOATOTOBKE
mporiecca WX  peanu3alu ¢ oOecreueHHeM
HEOO0XOIUMBIX TEXHHUYECKHX JTAHHBIX B
MaIIHHOCTPOUTEITHLHOM IPOU3BOICTBE.

2. MECTO [JUCHMUIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

HucturuinHa b1.5.18 OcHOBBI IPOEKTUPOBAHUS OTHOCUTCS K 0a30BOH .

Juctmmuimaa OCHOBBI TIPOGKTHPOBaHUS OasupyeTcs Ha 3HAHUAX, MOJNYYCHHBIX TIPU
U3y4yeHUM TakuX Yy4eOHBIX JUCIHMIUINH, Kak: Teopermueckas wmexaHuka, HaueprarenbHas
reoMeTpus ~ WHKeHepHas W MammHHas  rpaduka, Marepuanosenenue.  TexHomorus
KOHCTPYKLIMOHHBIX MaTepuanoB; MeTposorus, ctannaptusanus, ceprudukaims; ConpoTuBieHne
MaTepHaoB.

OCHOBBIBasACh Ha M3YYEHHUU NEPEUUCICHHBIX JUCHUIUINH, OCHOBBI TNPOEKTUPOBAHUS
NPEJICTaBIsIET OCHOBY JIUISI M3YYCHUSI AUCUUIUIMH: [IpoeKTHpOBaHNE CaMOXOHBIX JIECHBIX MAIlHH,
Teopust ¥ KOHCTPYKIIMS MAIlIMH U 000pyIOBaHMS JIECHOTO KOMIUIEKCA .

Takoe cucreMHOE MEXKIUCIHMIUIMHAPHOE W3YYCHHWE HANpaBICHO Ha JOCTH)KECHUE
tpedyemoro ®I'OC ypoBHS MOJATOTOBKH IO KBAJTU(PHUKAIIMK OaKaliaBp.



3. PACIIPEJEJIEHUE OB BEMA JTUCIHUIIJIMHBI

3.1. Pacnipeaesienue o60beMa TUCHMILIMHBI 10 GopMaM 00yUeHUsI

- nist Habopa 2015-2017 r.r.:
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3.2. PacnipeesieHue 00beMa TUCHMILIMHBI 10 BUIaM Y4eOHbIX 3aHTHI U TPYI0eMKOCTH

- uist Habopa 2015-2017 r.r.:

¢ m.u. ¢ Pacnpeodenenue
unmepakmue no cemecmpam, yac
Tpyoo- | noii, akmug-
Buo yueonuvix 3anamuii eMKoCmb | HOll, UHHO06a-
(uac.) UUUOHHOUL 5
popmax,
(uac.)
1 2 3 4
|. KonTtakTHasi paboTa 00y4yaromuxcs ¢
npemnojaaBaresieM (Bcero) 51 12 51
Jlexmun (JIk) 17 17
JIaboparopHsie padots! (JIP) 17 17
[Tpaktuueckue 3ansaTus (I113) 17 - 17
KypcoBoii npoekT + R +
I'pynnoBeie KOHCYIBTALIUU + R +
I1.CamocTosiTeTbHAS padoTa 00yJAOIINXCSI 66 ) 66
(CP)
[ToaroroBka k 1abopaTOpHBEIM paboTam 12 - 12
[ToAroToBKa K MPaKTHYECCKHM 3aHSITHSIM 12 - 12
[MoaroTroBka Kk 5K3aMeHy B TEUCHUE cEMECTpa 12 - 12
BrImonHeHe KypcoBoro mpoeKTa 30 - 30
I11. IIpomekyTOUHASI aTTECTAIMA YK3aMEH 27 27
OO6w1ast TPyI0EMKOCTh JUCHMILIMHEI .. ..... 4ac. 144 - 144
3a4. €11. 4 - 4
- u1st Habopa 2018 1.:
6 m.u. ¢ Pacnpeodenenue
unmepaxkmue no cemecmpam, uac
Tpyoo- | noii, akmue-
Buo yueonwvix sanamuii emMKocmbs | HOll, UHHO8A-
(uac.) UUUOHHOU 5
dopmax,
(uac.)
1 2 3 4
|. KontakTHas padoTa o0yyaommxcsi ¢
npemnoaaBareJieM (Bcero) 51 12 51
Jlextuu (JIk) 17 17
JlaGoparopusie padotsi (JIP) 17 4 17
[paxTuueckue 3ausatus (113) 17 - 17
KonTponbnas pabora + - +
I'pynnoBsie KOHCYIbTALUH + - +
Il.CamocTosiTe/ibHAsI padoTa 00y4aAOIIMXCS 66 ) 66
(CP)
[ToaroroBka k nabopaTopHbIM paboTaM 12 R 12




[MoaroToBka K MPakTHYCCKAM 3aHATHUSIM 12 - 12
[ToAroToBKa K 9K3aMEHY B TCUCHHE CEMECTpa 12 - 12
BeInonHeHHe KOHTPOIBbHOM paboThI 30 - 30
I11. IpomexyTouHast aTTECTANMS DK3aMCH 27 27
OOG1mas Tpy10eMKOCTb JUCHUIUIHHEI .. ..... Yac. 144 - 144
3a4. €. 4 - 4

4. COAEP) KAHUE JUCHOUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BHAaM YU4eOHBIX 3aHATHH

- 1J1s1 OYHO# (pOpMBI 00YUCHHS:

Buowi yueonwvix 3anamuil, éKknrouan
camocmoamenvHyo paoony
Ne o0yuarwuxca u mpyooemKocms;
pasz- Haumenosanue Tpyooem- (uac.)
dena u paszoena u kocmb, Yyuebuble 3anamus camocmos
mempl mema oucCyunIUHbL (uac.) npaxmu- menbRas
neKyuu ,ZZzZife ueckue padoma
3anamus o0yuaio-
pabomol wuxca*
1 2 3 4 5 6 7
1. BBenenne. O01mue ceneHus. 12 2 - - 10
1.1 OCHOBBI MPOCKTUPOBAHUS 45 0,5 - - 4
MEXaHU3MOB, CTaanuu
pa3paboTKH.
1.2. Knaccudukaruss MeXaHHU3MOB, 45 0,5 - - 4
Y3JIOB U JIETAIIEH.
1.3. TpebGoBanus K eTasIM, 3 1 - - 2
KpUTEpUU PpabOTOCIIOCOOHOCTH
Y BIIUSIIONIME HA HUX (PAKTOPBI.
2. Mexannyeckue nepegaym. 24 &) 4 &) 10
2.1. 3ybuarble mepenayd, pacyeT Ha 8 1 2 3 2
HPOYHOCTb.
2.2. UepBsuHble TMepefay, pacueT 5 1 2 - 2
Ha MMPOYHOCTb.
2.3. [InanerapHble iepenadn, pacueT 2,5 0,5 - - 2
Ha POYHOCTB.
2.4. | OpUKIUOHHBIE nepeiaym, 3 1 - - 2
pacyeTr Ha MPOYHOCTb.
2.5. Pemennsie u LienHbIE MIEpenayu, 3,5 1 - 15 1
pacyer Ha MPOYHOCTb.
2.6. Prruaxkublie nepeaaun " 2 0,5 - 0,5 1
nepeaayn BUHT-TaliKa,
BOJIHOBBIE TI€pellauu, pacuyeT Ha
POYHOCTb.
3. BaJjbl u ocu. 16 2 - 4 10
3.1. Banel u ocu, KOHCTpyKuMS H 16 2 - 4 10
pacyeTbl Ha TPOYHOCTb U
KECTKOCTb.
4. oAU NHUKH. 19 2 3 4 10
41. TToammmanku KaueHHs " 12 1 3 4 4
CKOJIB)KEHUSI, BBIOOP M pacyeThl
Ha IPOYHOCTb.
4.2. VY II0THUTEIbHBIC YCTPOHCTBA. 4,5 0,5 - - 4




4.3, KoucTpykiuun MOAIIAITHUKOB 25 0,5 - - 2
y3JI0B
5. CoeauHeHus aeTajeii. 16 2 - 4 10
5.1. Pe3n6oBEIE, 3aKJICTIOYHEIE, 11 1 - 4 6
CBapHbIC, TAasHHBIC, KIIEEBBIE, C
HATATOM, HITOHOYHEIE,
3yOuaTsie, MTH(DTOBEIE,
KJIEMMOBBIE, PO HIIBHEIE.
5.2. Konctpyxius U pacyeTsl 5 1 - - 4
COCIMHEHNH Ha  TMPOYHOCTS.
Yrpyrue 351eMeHTBHL.
6. My¢Ts MeXaHHYeCKHX 22 2 10 - 10
NPHBOJ0B.
7. Kopnycubie AeTaau 8 2 - - 6
MEXaHH3MOB.
UTOro 117 17 17 17 66
4.2. ConepxaHue TMCUMILVIMHBI, CTPYKTYPHPOBAHHOE M0 pa3jejiaM U TeMam
Buo

Ne 3anamu 6

paszoena Haumenosanue UHMEPAKMUBHOL,

u paszdena u memul Cooepoicanue 1eKYUOHHBIX 3AHAMUT AKMueHoi,

memul OUCYUNIUHBL UHHOBAUUOHHOU
¢opmax,
(uac.)
1 2 3 4

1. Beenenue. Oomme
CBeJIeHHSsl.

1.1. OcHOBBI OCHOBHBIE IPUHIUITEI TPOSKTHPOBaHUS. [loHATHS -
MPOEKTUPOBAHHS npoeKTUpoBaHus, npoekra. Cragum pa3paboTku
MEXaHH3MOB, CTaJUH | MpOEKTa: pa3paboTKa TEXHUYECKOTO 3ajaHusl,
pa3paboTKH. pa3paboTka TeXHUYECKOTO MPEJIOKCHHUS,

pa3paboTKka 3CKH3HOTO TIPOEKTa, pa3paboTka
TEXHUYECKOr0 TMPOEKTa, pa3paboTka padodyei
JIOKYMEHTAIIHH.

1.2. Knaccuduxarms Hus OpHEHTHPOBAHHUS B OECKOHEYHOM | JICKIIHSA npecc-
MEXaHU3MOB, y3JIOB W | MHOTOOOpa3HM JIeTalM MalluH KiIacCuPUUUpYIOT | KoHpepernus 0,5 4.
JeTaneu. HAa THIIOBBIE TPYNIBl IO  XapakTepy HX

WCTIOJIB30BaHMS: TIepeau, Ballbl U OCH, OTOPHI,
My(QTBI, COCTUHUTEIbHBIE JETalH, YyIPyrue
JJIEMEHTHI, KOpmycHble jgetasd. OCHOBHBIE
MOHATHUSI M OTpEJENICHUs] Kypca: JeTanb, 3BEHO,
cOopoyHasi eAMHMIA, y3€J], MEXaHW3M, ammapar,
arperar, MallliHa, aBTOMAT, poOOT.

1.3. Tpeboarns k geransm, | K OOJNBIIMHCTBY  TPOEKTUPYEMBIX  MAIIHH | JEKIUSI pecc-
KpUTEpHUU MIPEbSIBIISIOTCS CIIeAyIOIIne TpeboBaHus: | KoHepeHus 1 4.
paboTOCTIOCOOHOCTH M | BBICOKAasl NPOM3BOAMTEIBHOCTb, 3KOHOMHYHOCTH

BIMSIONE  HA
(hakTopHI.

HHUX

IIPpOM3BOJICTBA M OJBKCIUTyaTalluh, pPaBHOMEPHOCTH
X0Jla, BBICOKMH  KIIJl, TOYHOCTb  PabOThI,
KOMITaKTHOCTb, HAJIC)KHOCTb W JIOJITOBEYHOCTH,
ynoOcTBO M 0e30macHOCTh  OOCITy>KHMBaHMS,
TpaHCIOPTa0eIbHOCTh, COOTBETCTBHE BHEIIHETO
BUla TpeOOBAaHMSAM TEXHHYECKOH  ICTETHKH.
PaboTtocnoco6HOCTD neranei OLICHUBAIOT:
MPOYHOCTBIO, JKECTKOCTBIO, H3HOCOCTOMKOCTEIO,
TETIOCTOMKOCTBIO, BHOpaITMOHHON
ycroiunBocThlo. Kputepun pabotocmocobHOCTH:




MMPOYHOCTH, YKECTKOCTh, M3HOC, TEINIOCTOMKOCTB,
BHOPOYCTOWYUBOCTE.

Mexannueckne
nepeaavm.

2.1.

3y0Ouarsie nepenaym,
pacyer Ha MPOYHOCTb.

3yOuaTble mepegayl — MeEXaHU3M, KOTOPBIA ¢
MOMOIIBIO 3aleTyIeHUs nepeaaeT 1701071
peoOpasyeT ABIKEHUE C N3MEHEHHUEM CKOPOCTEH
1 MOMEHTOM. 3yOuaTsie Tiepefadd o CPaBHEHUIO
C IPYTHMHU TiepeauaMi 00IaialoT JOCTOMHCTBOM:
ManbiMu rabaputamu, BeicokuM KIIJI, Gombrioit
HaJeKHOCTBIO B padore. HemocTatkoM 3y09aThIx
nepeaay sBISETCS IyM B paboTe Ha BBICOKHX
CKOpOCTSIX, KOTOPBI MOXET OBITh CHW)KEH IpU
MIPUMEHEHUHT 3yObeB COOTBETCTBYIOIIEH
TeOMEeTPHYECKOW (POPMBI U YITyUIIIEHHA KadecTBa
oOpabotku  mpodwmneir  3yObeB. Cuibl B
3aleTVICHAH [WIMHIPHYECKUX TMPSAMO3YOBIX H
KOCc03yOBIX Konec. BeiBog popmyn. Pacuer 3yObeB
OWIMHAPHYECKUX  OpAMO3YObIX  Kojlec  Ha
M3TUOHYI0  yCTaJlocTh.  BBIBOA  pacdeTHOi
3aBUCHMOCTH Ha M3THOHYIO YCTAJOCTb.

TIEKIHS npecc-
KoH(pepeHnuus 1 4.

2.2.

UepBsiuHble  mepenaud,
pacueT Ha IPOYHOCTb.

UepBsauHble Nepeaud — 3TO IMEpefaddl 3a CYET
3alleTICHHsI BUTKOB YEPBSIKa U 3yObeB UEPBSIYHOTO
Kojeca. UepBsuHbIE IepeNadd MPUMEHSAIOT Ul
nepeadn JBUKCHHSA MEXIy
nepeKkpenBaomuMucs Banamu. Ilpu Bpamenun
yepBsKa €ro BHUTKH BXOISAT B 3alEIUIEHUH C
3yObsiMH  uYepBsiyHOrO  Kosieca.  JlocTomHCTBa
YEepBSYHBIX Iepefad: BO3MOXHOCTh TOTY4EHHUS
OONBPIIMX TEepefaTOYHbIX 4YHCeN, IUIaBHOCTh |
OecIIyMHOCTD paloTHI, BO3MO>KHOCTb
BBITIOJTHEHMS CaMOTOpPMO3sIIEH nepesayy,
neMIrupyrolue CBOWCTBA CHIDKAIOT ypPOBEHBb
BUOpalMyd MallWH, BO3MOXXHOCTh IOJYYEHUS
TOYHBIX U MaJIBIX EPEMEIICHN, KOMIIAKTHOCTh H
CPaBHHUTEIHHO HEOOJbIIasi Macca KOHCTPYKLHHU
nepenaun. HemocTtaTku: BBICOKOE TpEHHE B
3alleIUIeHUH, CpaBHUTENbHO HeBblcokui KIIJ,
CWIbHBIM HarpeB Iepefaud MpU JUIMTEIbHOU
paboTe BcencTBUE NMOTEPh MOIIIHOCTH Ha TPEHUeE,
HEOO0XOIMMOCTh TPUMEHEHUS LIS KOoJleca JIOPOruX
aHTU(QPUKLIMOHHBIX MaTEPHajoOB, IOBBILIEHHOE
VM3HAIIMBaHWE W 3aefjaHne, HeoO0XOAWMOCTh
perynupoBkH 3arerieHusi. OCHOBHBIE TTapaMeTPBhI
YEPBAYHBIX IIEpeAad: MOILIHOCTb, MEPEAATOYHOE
YHCII0, MOIYJb, MEXOCEBOE paccTosHue. Pacuer
3yObeB YEpBAYHBIX IEpead Ha COMPOTHBIICHHE
KOHTAaKTHOW M M3ruOHOoW ycranoctu. [lonsitue o
pacyeTHOM HarpyskKe.

JeKIUs npecc-
KoH(pepenuus 1 4.

2.3.

[InanerapHble nepenauw,
pacueTr Ha IPOYHOCTb.

Ilepenaun, HMEIOIIHNE 3yOuarbie WA
(bpUKIMOHHEIE KoOJIecCa C TEePEMENIAFOIIHMMICS
OCSIMHU, Ha3bIBAIOT IIAHETapHbIMU. JloCcTOMHCTBA
TJIAaHETAPHBIX rnepenaq: ITAPOKHE
KMHEMAaTHYECKHE BO3MOYKHOCTH, I103BOJISIOLINE
HCIIONB30BaTh MEpelladyy B KauecTBe peAyKTopa
KOPOOKH CKOpPOCTEH, TepeaTOYHOe YHCIO B
KOTOPOH  HM3MEHSETCA IyTeM II00YEPEIHOTO
TOPMOKEHUSA  PA3JIMYHBIX 3BEHBEB, M  Kak
G depeHIMANBHEI  MEXaHW3M; TUTAHETapHBIH

JICKLIAS npecc-
koH(pepennus 0,5 4.




NPUHIMIT ~ TIO3BOJIIET ~ MONYyYaTh  OOJNbINHE
MEepEIaTOYHbIE YMCIIA; 3TH NEPEAaYr KOMIIAKTHBIE
1 UMEIOT MaJIyI0 MaccCy; CaTeJUIUThI PaCIOJIOKEHBI
CUMMETPUYHO , a 3TO CHW)XACT Harpy3skd Ha
OIOpBl; HMMEKT MaJbli I[IyM  BCIEICTBHE
3aMbIKaHus CWI B MexaHusMe. Hepocrarku:
MOBBIILICHHBIE TpeOoBaHUSA K TOYHOCTH
W3TOTOBJICHUSI W MOHTa)XKa; yCJIOBUE COOpPKH U
cocenctBa; peskoe cHmwkenue KIIJ mepemaum c
YBEJIMYEHUEM epeaaTOYHOrO YUCIA.
Onpenenenne MEPEIaTOYHOrO qycia
IJIAHETAapHOU Imepefnauu. PacyeT Ha KOHTaKTHYHO
MIPOYHOCTH 3yOBEB.

2.4.

OpUKIIMOHHBIE

nepeaayu, pacyeT Ha

MMPOYHOCTD.

OpukImoHHas  Tepegada —  MeEXaHudecKas
nepenayva, CiTy>Kamas IS nepeavn
BpAlllaTeIbHOTO JIBIDKEHUS MEXIy BajaMH C
MIOMOIIBIO CHJI TPEHUS, BO3HHUKAIOIINX MEXKIY

KaTKaMH, WIMHAPAMHA  WIH  KOHYCaMH,
HaCa’)XCHHBIMHA Ha BaJibl U MPUKUMACMBIMU OJIUH K
IPYyTOMY. Knaccudukarms (hpUKITMOHHBIX

nepefay: MO Ha3HAYCHHIO (C HEPEryIHpYyeMbIM
nepeaaTouYHbIM YHCJIIOM, C 6GCCTy1'IeH‘IaTI)IM
pETyIUpOBaHUEM TMEPENaTOYHOTO YHCHA), TI0
B3aMMHOMY  PAaCIOJIOKEHHIO  OCedl  BajloB
(uunmuHApUYEcKHe 158105 KOHYCHBIE c
napaijicIbHbIMU OCsAMU, KOHHNYCCKUE C
MIEPECEKAIOIUMHCSA OCSMH), B 3aBHCUMOCTH OT
ycioBuii  paboThl (OTKPBITBIC, 3aKPBITHIE), IIO
TIPUHLAITY JIEUCTBUA (HepeBEpCHUBHEIE,
pEeBEpCHUBHBIE), MEpedayd C TOCTOSHHBIM WM
aBTOMAaTHYECKUM  PETYJIHPYEMBIM  IPHXaTHEM
KaTKOB, C MPOMEXYTOYHBIM  (PUKIUOHHBIM
3JIEMEHTOM WiH 0e3 Hero. JlocTonHcTBa: ipocToTa
KOHCTPYKUMH M  OOCIYXUBaHUS, IUIABHOCTh
nepeaayd ABWKEHUS M PETyJIUPOBAHUS CKOPOCTH
u OeclryMHOCTh paboTHI, OobIve
KMHEMAaTU4eCKUe  BO3MOXKHOCTH,  00JajaroT
MPEJOXPAaHUTEIILHBIMH CBOMCTBAaMH, OTCYTCTBUE
MEpTBOTO  XOJa TP  peBepce  Mepenadd,
PaBHOMEPHOCTD BpalleHUs, BO3MOXHOCTh
0ecCTyNeHYaToro peryJupoBaHus IepeiaTOYHOro
yrciaa 0Oe3 OCTaHOBKH mepenadd. HemocraTku:
HETMOCTOSTHCTBO ~ IIEPEIaTOYHOrO0 YHcia H3-3a
MIPOCKAJIL3bIBAHNS, He3HauuTeIbHas
nepeaaBaeMasi MOIIHOCTb, /ISl OTKPBITHIX Mepeaad
cpauutenbHo HE3kmi  KIIJ[, Oomemmoe wu
HEpaBHOMEPHOE H3HAIIMBaHME KAaTKOB IpH
OyKCOBaHUM, HEOOXOAMMOCTh NMPHUMEHEHHS OIOP
BaJIOB ClielaIbHOMN KOHCTPYKLUU C
NPYOKUMHBIMM ~ yCTPOICTBaMM, HE3HAYNUTEIbHAS
OKpY>KHasi CKOPOCTb, OOJBIINE HArpy3Kd Ha BaJbl
U IMOAIIUITHUKHU OT HpH)KHMHOﬁ CHIJIBI, OoJIBIIINE
norepu Ha TpeHue. [IpuMeHeHHE (QPUKIIMOHHBIX
nepejad. I'eomerpuyeckue napameTpsbl,
KMHEMAaTU4YeCKUe W CHJIOBBIE COOTHOLICHHUS BO
(pPUKLMOHHBIX Ilepeaayax.

JIEKIAS

npecc-

KoH(pepeHuus 1 4.

2.5.

Pemennrsle wu

LIETTHBIE

nepeaayu, pacucTt Ha

MIPOYHOCTb.

Pemennas mepemada OTHOCHTCS K Iiepemadam
TPEHUsI C THOKOW CBSI3bI0 M MOXKET MPUMCHSITHCS
UL TIepefadd  ABWKCHHS MEXKIy  BajlaMu,
HaxXONAIIAMHCS Ha 3HAYUTCIHLHOM PAaCCTOSHUHU

JIEKIIAS

npecc-

KoHpepeHuus 1 4.
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Ipyr oT apyra. O6JacTs IPUMEHEHHS PEMEHHBIX
nepeaad. HocTounncTBa: BO3MOKHOCTb
PACTIONIOXKEHHSI BEAYIIET0 U BEIOMOTO IIKMBOB HA
OOJBIINX  pACCTOSHUSX,  IUIABHOCTh  XOJa,
OeclryMHOCTH  paboOTBl  mepenaud, — Masnas
YyBCTBHUTEJIBHOCTh K TONYKAM H yJapam, a TaKke
K TIeperpys3kam, CIOCOOHOCTh MPOOYKCOBBIBATH,
BO3MOXXHOCTh Pa0OOTBI C OOJIBIIUMH YTIIOBBIMH
CKOpDOCTSIMH, TpPEAOXpPaHEHHE MEXaHU3MOB OT
pe3Kux  KoyieOaHWd ~ HArpy3Kd  BCIIEICTBHE
YOPYTOCTH PEMHS, BO3MOXXHOCTH pPaOOTHI MpH
BBICOKMX 000pOTax, MPOCTOTa KOHCTPYKIHH U
JeTIeBHU3HA. Henocratku: HETMOCTOSTHCTBO
epeIaTOYHOTO qucIa BCJIEJICTBUE
MIPOCKAJIb3bIBAHUS pemHei, MOCTETIeHHOE
BHITATHBAHWE pEMHEH, WX HEJOIrOBEYHOCTbD,
HE00X0UMOCTh MTOCTOSTHHOTO yxona,
CPaBHUTEIBHO OOJbIINE TabapuUTHBIE pa3MEph
nepeaayy, BICOKME HAarpy3Kd Ha BaJlbl U OMOPBI
M3-32 HATSHKCHHS PEMHS, OMAcHOCTh TOIAJIaHHS
Macia Ha peMeHb, Maias JO0JTOBEYHOCTh IPH
OONBIINX CKOPOCTSIX, HEOOXOAUMOCTh HATSKHOTO
ycrporictBa. OCHOBBI TEOPHH PacyeTa PEMEHHBIX
repead.

[lepenauy  MexaHWUECKOHW  DHEPTUH  MEXKAY
napajyielbHBIMH ~ BajlaMH, OCYIIECTBISIEMYIO C
ITOMOIIIBIO IBYX KOJIEC ¥ OXBATHIBAIOIICH UX IICTIH,
Ha3BIBAIOT IenHoW mepemaded. Kriaccupukamms
LUENHBIX Iepefad: MO0 TUIY Iemnei, Mo YuciIy
pAOOB, IO 4YHCITY BEJOMBIX 3BE3JJ0YEK, IO
PACHONIOKEHUIO  3BE3[I0YEK, IO  CIOCO0y
peryIupoBaHus MIPOBHCAHUSI e, no
KOHCTPYKTUBHOMY HCIOJIHEHHIO. JloCTOMHCTBA!
OoJbIIas MPOYHOCTh CTAITbHOM e,
BO3MOXHOCTb INepefiauyl JIBMYKCHUS OJHOM IIeTbI0
HECKOJBKUMHU 3BE3JI0UYKaM, BO3MOHOCTb
repelayn Bpam@aTebHOrO IBIKEHUS Ha OOIBIINE
paccTosiHUM, MEHbIIasg Harpy3ka Ha BaJbl,
cpaBuutTenbHO  BhIcOKMU  KIIJI, oTcyrcTBHE
CKOJIEKEHUS, Majble CHIIbI, JEeHCTBYIOIINE Ha
Balbl, BO3MOXHOCTh JIETKOW 3aMEHBI IIETIH.
HemocraTku: cpaBHUTENBHO BBICOKAsh CTOMMOCTH
erneil, HeBO3MOXKHOCTh HCIIOJIL30BAHUS Tepeadn
IpHU peBepcUpoBaHMU 0€3 OCTaHOBKH, NEpenayvu
TpeOYIOT yCTAaHOBKM Ha Kaprepax, CI0XKHOCTh
MOJIBOJIAa CMA30YHOTO Marepualia K IIapHUpam
LN, CKOPOCTh JBIKEHHUS LENH HE MOCTOSHHA,
MOBBIIICHHBIN IIyM, OHH PabOTAalOT B YCIOBHUSIX
OTCYTCTBHS JKHUJKOCTHOTO TpPEHHsI B IIapHHpaXx,
OHM TpeOyrT OoJiee  BBICOKOW  TOYHOCTH
ycTaHOBKHM BasioB. O01acTh NPUMEHEHHS.

2.6.

Pelyaxkaele nepenauu u
nepeaadyd  BHUHT-TaliKa,
BOJIHOBBIE repenayu,
pacyeT Ha MPOYHOCTb.

B 1apHUPHO-PBIYAKHBIX MEXaHU3MAX KECTKUE
3BEHbSl THUIIA CTEP)KHEH, pHIYaroB COCIHHSIOTCS

BpalaTcJIbHbIMHA u MNOCTYNATCIIbHBIMHA
KHHEMATHYCCKUMH napamu. ]_HapHI/IpHO-
PbIYa’XHBIC MCXaHHU3MBI IIPUMCHAIOTCA JJIA
Hp606p330BaHI/ISI BpalaTCIbHbIX nin

MNOCTYNATCIIbHBIX )IBI/DKGHI/Iﬁ BXOJHBIX 3BCHLBCB B
Ka4yaTCIbHOC WX BO3BPATHO-NIOCTYHNATCIIBHOC
JBMKCHUC BBIXOIHBIX 3BCHLCB. KpI/IBOIHI/IHHO'

11




aTyHHbIE MeXaHW3Mbl. KylncHbIE MeXaHU3MBI.
KynaukoBsie mexanusmsl. [lapHUpHO-pHIYaKHBIC
MeXaHu3Mbl. [IpOYHOCTHOM pacdeT »3JIEMEHTOB
MEXaHHU3Ma.

ITepenava BUHT-TaiiKa COCTOUT U3 BUHTA U TallKu,
CONPUKACAIONINXCS BUHTOBBIMH TIOBEPXHOCTSIMHU.
PaznuuatoT fABa TUma mepeaad  BUHT-Tailka:
nepeadyd TPEHHUS CKOJBXEHUS WM BHUHTOBBLIC
mapel TPEHUSA CKOJBXKCHUS, IEpeladyd TPEeHUs
KaueHUs] WM [IAPUKOBBIE BUHTOBBIE TMAaphbl.
JocTorHCTBA M HEAOCTATKU NEpelayl BUHT-TalKa
CKOJBKeHUs. Pacuer mepemaun BUHT-Talika Ha
MIPOYHOCTb.

BonHOBBIE TIepegaun OCHOBaHBI HA MPUHITAIIE
nepefauynd BpalIATEIBHOTO JIBIDKCHHUS 32 CYET
Oerymeid BONHOBOW aAedopmManMu OJHOTO W3
3yOuaTeix Kojec. JIOCTOWHCTBA W HEIOCTATKH
BOJIHOBEBIX II€pcaay.

Bajnbl u ocu.

3.1

Bainnsr Hu ocu,
KOHCTPYKUUSI U PacyeThbl
Ha IIPOYHOCTH u
JKCCTKOCTb.

Banom Ha3bIBaroT netanb, NpeAHa3HAYCHHYIO IS
MOJAEP)KAHUSI YCTAHOBJICHHBIX Ha HEW LIKUBOB,
3y04aTbiX KOJecC, 3BE3I0YEeK, KaTKOB, M s
nepeaayy Bpamaroero MOMEHTA.

Ocb Ha3bIBAIOT JI€TAJIb, IPEIHA3HAYCHHYIO TOJIBKO
Ul TIOAJEpP)KaHUSl YCTAHOBJICHHBIX Ha Hel
JleTanei.

B oTnnuue ot Bana ochk He epenacT BpaILAOIEro
MOMEHTa © paboTaeT TOJNBKO Ha  W3THO.
Knaccupukanus BanmoB u oceil.  Matepuainsl
BaJioB U ocel. Kputepuu paborocnocoOHOCTH U
pacueT BaJIOB M 0Ced Ha IPOYHOCTb.

TEKIHS npecc-
KoH(epeHus 2 .

IoammnmHuKH.

4.1.

ITommunmHUKN KadeHus U
CKOJIbXKEHHS, BBIOOp U
pacyeTsl Ha IPOYHOCTb.

Ilogmunuuky ciy’kat omnopaMmu Jyisi BajoB H
BpAILIAIOIIUXCS OCEW, BOCOPUHUMAIOT PaiialibHbIE
U OCEBbIE HArpy3KH, MNPUIOKEHHbIE K Baly, U
MepelaloT uX Ha Kopiyc MaimuHbl. [1o xapakrepy
TPEHUSI TOAMIUIHUKY PA3ACISIOT Ha 2 TPYIIIHL:
HOAIIAITHUKY  CKOJIBKCHUS W MHOIIITAITHHKH
KadeHHS.

IToAMMIHUKOM CKOJIBKEHUS Ha3bIBAOT OIOPY
JUIsl IOJAEpKaHUsl Baja WM Bpalllalolleicsi OCH.
Koncrpykuun MO AITUITHUKOB CKOJIBKEHUS.
VYClIOBHBIM pacyeT MOJUIMITHUKOB CKOJIBKEHHUS.
Pexomenmanmn 1o KOHCTPYHUPOBAHUIO
MHOJIIHUITHUKOB CKOJIbKECHMUSI.

IlogmmMmHUKK KadyeHWs, KaK W HOMIIAITHHKH
CKOJIb)KEHUS, MpeJAHAa3HauYeHbl ISl MOJIEpKaHus
Bpamjaromuxcsi oceil u BanmoB. Marepuanisl
HOIIUITHUKOB KayeHus. Knaccudummpyror
HOIIITHUITHUKA KadeHUs 1o CIIOCOOHOCTH
BOCHPUHUMATD Harpy3ky: palualbHbIe,
palHaIbHO-YIIOPHBIEC,  YINOPHO-pagualbHbIE U
ynopHele. Meroanka TOa00pa TOIITHITHUKOB
KayeHud. Buasl paspyiieHuss TOAIIMITHUKOB
KaueHUs ¥ KPUTEPUHU pabOTOCITIOCOOHOCTH.

4.2.

YII0THUTETIBHBIC
YCTpOICTBA.

HanexHocTh MOJIIMIHUKOB KaY€HUSI BO MHOTOM
3aBUCHT OT THUNA YIDIOTHSAIONUX YCTPOMCTB.
YIIOTHEHHS B TOAIIMIHHUKOBBIX Y3J1aX JOJDKHBI
HE JOMYCKaTh YTEUKU CMA30YHOTO MaTepuaia u3
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KOpITyca, TI¢ YCTAaHOBJICHBI TIOMIITUITHUKH, a TAaKXKe
3alIMAIIAT, HOAIIUIIHUKY OT IIONaJaHusg B HHUX
MBLIH, TpsI3u u aOpa3uBHBIX YacThIX,
BBI3BIBAIOIIUX X MPEKIEBPEMEHHOE
HW3HAIIMBaHUE. OTO  COCLHMaJbHBIC  JCTalIH,
BBITIOJIHEHHBIE M3 MSTKUX YOPYTHX MaTEpHUaOB.
YIIoTHeHHsI, MPUMEHSIEMBIE B MAITMHOCTPOCHHUH,
MOAPA3ACISAIOT HA: KOHTAKTHBIC,  IICJICBBIC,
JTAOMPUHTHBIC U 3alIUTHBIC Ma3eylePKUBAIOIIUC
KOJIbIIa U MacJIOOTpakaTeIbHBIC TIai0bI.

4.3.

Koncrpykiun
MTO/ILIUITHUKOB y3JI0B

[lpn TPOEKTHPOBAHMY TIOJIIUITHUKOBBIX Y3JIOB
YUUTHIBAIOT CIEAyIoImue (aKToOpbl: Ha3HAYCHHE
y35la, YCJIOBHUSl OKCIUTyaTallud, YCJIOBHUS OOIIeH
KOMITOHOBKH, TEXHOJIOTHYECKHE BO3MOXKHOCTH
o0pabotku netanedt y3na. [lomImMIMHUKOBEIEC y3JIbI
JOJDKHBL  OTBEYATh CIEAYIOIMM TEXHUYECKUM
TpeOOBaHUSIM: BCE JETAIN MOIIIMITHUKOBOTO y3JIa
JOJDKHBI 00JIaIaTh JIOCTATOYHOM TNPOYHOCTBIO U
KECTKOCTBIO; KOHCTPYKIMS  TOAIIUITHUKOBOTO
y37a JOJDKHA OOECTeUHTh HOPMANBHYIO paboTy
MOJIIMITHIKA; TOABOJ CMA304YHOT0 Marepuaia, a
TAaKXXC YIUIOTHCHUC B TMOAUIMIIHUKOBBIX Y3JIaX
OOJDKHBI  COOTBETCTBOBATL  OKCILTyaTallMOHHBIM
TpeOOBaHMSIM; y3€Nn JODKeH OBITh ymoOeH B
MOHTaXe U JIEMOHTaxXe; o0ecre4nBaTh
HaAC)KHOCTb U JOJITOBEYHOCTH C OAHOBPEMCHHBIM
CHIDKEHHEM CTOMMOCTH IPOEKTUPYEMOro ys3ia.
Kperurenus: moQmmImHIKOB HAa Bally M B KOpITyCe.
KOHCprKL[I/II/I TMMOJIIMITHUKOBBIX Y3JIOB.

CoequHeHud JeTajei.

5.1.

Pe3nboBEIE,
3aKJICTIOYHbIE, CBapHbIC,
MasHHbIe, KJIeEBbIE, C
HATATOM,  IIIIOHOYHBIE,
3yOuaTeie, IITU(TOBBIE,
KJIEMMOBBIE,
poUIILHBIE.

Pe3nba — moOBepxHOCTH, 0Opa3oBaHHAS TIPH
BUHTOBOM JIBIDKCHUM IIJIOCKOTO KOHTypa IO
HWIMHAPUYECKON WM KOHUYECKOW MOBEPXHOCTH.
[Ipumensiercs  Kak  CpeACTBO  COEOUHEHUS,
VIUIOTHEHUST WU OOeclieYeHHs  3aJJaHHBIX
MEepeMEeNICHUN JeTalel MalluH, MEXaHU3MOB,
npubopoB.  OcCHOBBI ~ 00pa3oBaHUS  PE3bOBI
Knaccudukarnms pe3b00BBIX COeTUHEHUIH.
3aKJIenoyHbIe COSUHEHUSI COCTOAT W3 JIBYX WIIH
HECKOJIBKMX JIMCTOB WJIN JIeTajlei, COeqUHIEMBIX B
HEPa3bE€MHYI0O  KOHCTPYKLHMIO C  [OMOIIbIO
3aKJICTIOK. JocronncTBa H HEeJOCTAaTKH
3aKJIEeNOYHbIX  coequHeHU.  Kmaccuduxarus.
Pacduer mpoyHOCTH 3aKJIETIOYHBIX IITBOB.

CBapka — 23TO TEXHOJOTMYECKHH MpoIlecc
TTOJTYICHIIS HEpa3hLEMHOTO COEIMHEHMS
METAJIJINYECKUX WM HEMETAJUIMYECKHUX JETajleh C
NPUMEHEHUEM HarpeBa, BBIMOJIHEHHOIO TaKUM
oOpa3oM, dYroObl MECTO COSAMHEHUS IO
MEXaHWIECKUM CBONCTBAM M CBOEMY COCTaBY IIO
BO3MOXXHOCTH HE OTJIHYaIOCh OT OCHOBHOIO
Marepuaia JICTAJIH. OCHOBHBIC BUJIBI
3JIEKTPOCBAPKH: JyTOBasi, Ta30Basi M KOHTAKTHAsI.
Hocrouncrea u HEIOCTaTKU CBapHBIX
coequHennii. Knaccudukanus v pasHOBHIHOCTH
CBapHBIX COEJIMHEHMUI. Pacuer CBapHBIX
COCTUHCHMI.

IlasiHbIC COCITMHCHHS — HEpa3beMHBIE
COCIMHCHHS, o0Opa3yeMebie CHJIaMH
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MOJICKYJISIPHOTO B3aMMOJICHCTBHS MEXKITY
COCIMHSIEMBIMA  JICTAJSIMU W NPUCATOYHBIM
MaTepuaIoM, Ha3bIBAEMBIM TIPUTIOCM.
JlocToMHCTBA M HEIOCTATKH MAasHBIX COCIMHEHHUI.
Pacuer Ha mNpPOYHOCTH MasHBIX COCIUHEHUH.
KieeBrle coeqUHEHHST — 3TO COEAUHEHHS EeTalIeH
HEMETAJUTMYECKIM  BEIIECTBOM  ITOCPEIICTBOM

MIOBEPXHOCTHOTO CXBaTBIBAHUSI "
MEKMOJICKYJIIPHOM CBSI3M B KJIESIIEM  CIIOE.
JocTonncTBa u HEIOCTATKHU KJIEEBBIX
coequHEHHMI. PacdeT KieeBBIX COCAWHCHWUNA Ha
MPOYHOCTb.

CoemuHenue JOetajleii ¢ rapaHTHPOBAHHBIM
HATATOM —  COEAMHEHHWE  JeTallel  MOJKET

OCYIIECTBJISATHCS 3a CYET MOCAAKU OJHOM JeTanu
Ha gpyrylo. OcHOBHOM 3ajmadeil  pacuera
COCIMHEHHWsI C TapaHTUPOBAHHBIM  HATATOM
SIBJIACTCS.  BBIOOP TOCAAKH, OOCCICUNBAIONICH
nepefady 3aJaHHOTO BPAIAIOIIET0 MOMEHTA.
JlocToMHCTBA 1 HETOCTAaTKH.

IImoHoYHEBIE COCTMHCHUS CITyKat IS
3aKpEIUICHUST Ha Baly WU OCH BPAIAIOIIUXCS
JIeTaned, a TakKe A Tepeladd Bpalaroliero
MOMEHTa OT Bajla K CTYIHUIE [eTald WIIH,
Hao0OpOT, OT CTYHHIBl K Bayly. JIOCTOMHCTBA H

HEOOCTAaTKN HITTOHOYHBIX COCI[I/IHeHI/II\/'I.
Knaccudukamnms mmoHOYHBIX COSAMHEHUH.
pudToBkIe COEIMHEHUS CIy>Kat TUISL

COECIMHEHMSI OCEH U BaJIOB C YCTAHOBJIEHHBIMHU Ha
HUX JeTalsiMM [pH IepeJadyd  HeOONbLINX
BpallalOIuXcd MOMEHTOB. JlOCTOMHCTBA H
HEJIOCTATKHU.

KrnemMoBBIE  cOeMHEHHS  NMPUMEHSIOT IS
3aKpelyieHus  JeTaleil Ha Balax M OCHX,
LAJIUHAPAYECKUX KOJIOHHAX, KpoHIITeiHax. JlBa
THMIA KJEMMOBBIX coeauHeHud. Pacuer Ha
MIPOYHOCT.

[IpodunpHBIMH ~ HaA3bIBAIOT  COEAMHEHHMS, B
KOTOPBIX CTYIUIIA HAacaXUBaeTcs Ha (HaCOHHYIO
MOBEPXHOCTh  BaJa M TakuM  00pazom
o0ecrieunBaeTcs nepeaada BpalieHusl.

5.2.

KoncTpykmust u pacdersl

COEJIMHEHUI Ha
MIPOYHOCTH. Ynpyrue
AJIEMEHTHI.

Ynpyrue sneMeHTsl — MpPY)KUHBI M PECCOPhl —
IIMPOKO HCIOJIB3YIOTCS B Pa3UYHBIX 00JIACTIX
MalIMHOCTPOEHHA. VX IpUMEHSIOT: 171 CO3aHus
3aJJaHHBIX TOCTOSHHBIX CHJ, JJ CHJIOBOIO
3aMBIKaHUS ~MEXaHW3MOB, IS  BBIIIOJHEHHSA
¢byHKUNR JIBUTATENS Ha OCHOBE
MIPEIBAPUTENBHOTO aKKyMYJIHPOBaHUSl SHEPTHH,
JUTST BUOPOM3OJISIIAY B TPAHCIIOPTHBIX MAaIIWHAX,
JUTST BOCTIPUATHSI SHEPTUHU yAapa, Ui W3MEpPEeHHS
CIWJI 3a CYET YNPYroro IepeMEIIeHUs MpPYXKHH.
Kitaccel npy>xuH.

My¢TBl MeXaHHYECKHX
NPHUBOJIOB.

My®hTBl — 3TO COeAMHUTENbHBIE yCTPOHCTBA s
TEX BaJiOB, KOHIBI KOTOPBHIX MOAXOAAT OAMH K
IpyroMy BIUIOTHYIO WM K€ YAaJeHbl Ha
HeOompmoe paccrossaue. CoequHEeHHE BajioB
Mydramu obecrieunBaeT Tiepeady BpAIAIOIIETo
MOMEHTa OT OJHOTO Bajla K Jpyromy.
[Ipumenenne MypT B MaIWHOCTPOEHHH.
Kimaccudukanmus wmydt: 1. 1o  xapakrepy
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coe/MHEHNsT BaIOB (My(TBI MEXaHUYECKOTO
OeHcTBUS, MYy(TBI 3JIEKTPUYECKOTO JEHCTBHS,
My(THI THAPABINYECKOTO WM THEBMATHYECKOTO
IefcTBus. 2. TO PEXUMY COSOUMHEHHS BaJOB

(HepacuerisieMbie (TOCTOSIHHBIE,
COCIUHUTEIILHBIC);  YIpaBisieMbie  (CIICIHEIC);
CaMoIeHCTBYIOIINE (camoympaBisieMble,

aBTOMAaTHYECKHE); MPEJOXPaHUTEIbHBIC; TIPOYHE).
3. MmO CTemeHH CHIDKCHHS JAWHAMHYECKHUX
HArpy30K (KeCTKHE, HE CIVIXHBAIONIHE TPH
nepefiade  BPaIIAlONero MOMEHTa BHOpAIVH,
TOMYKM M yIapbl, YIOPYyIrue, CriaXuBaloliye
BHOpannu, TOMKH ¥ yJapbl Onarofaps HaJHYUIO
yOpyrux 3jeMeHToB. OCHOBHAs XapaKTepUCTHKA
My(THl — mepegaBaeMbIi BpalarOIIUi MOMEHT.
CymiecTBeHHbIE TOKa3aTenu — rabapuThl, Macca,
MOMeHT uHepiuu. Kputepun paboTocrnocoOHOCTH
My(TBI: MPOYHOCTH, TPH UWIMHAPHYECKUX U
yIApHBIX  Harpyskax, HW3HOCOCTOMKOCTb U
KECTKOCTb.

7. KopnycHbie nerasm | Kopryc — neranp win rpynma COWIEHEHHBIX -
MeXaHU3MOB JeTanel, NpenHa3HadeHHas i1 pa3sMelleHUs U
(duKcanuy MOABWKHBIX JleTajeld MeXaHu3Ma HIIH
MAallWHBI, M 3al0UTBl UX OT BO3JACHCTBUS
HeOnaronpuaTHbIX (HaKTOPOB BHEIIHEHW cpeaa, a
TaKKe U1 KpeIUIeHHs MEXaHH3MOB B COCTaBe
MaiuH U arperaroB. Kiaccudukanusi KOpimycHbIX
Jeraneil: 1. 1o cTENeHM KOHCTPYKTUBHOH
CIIO)KHOCTH  (IIPOCTBIE,  CIOXKHBIE), 2. 1O
COOOIIEHHOCTH BHYTPEHHErO IIPOCTPAHCTBA C
BHEIIHEH cpenoil (3aKkpbIThe, IIOJY3aKpPBITHIE,
OTKPBITHIE), 3. TIO MPUTOJHOCTH HJSl XpaHEHHUs
3KCILTyaTallMOHHOTO 3araca CMa304HBIX
MaTepHajoB (cyxue KopIyca,
MAacJIOHAlNlOJHEeHHbIE), 4. 1[0  OCHOBHOMY
MaTepuaigy, U3 KOTOpPOTO H3TOTOBIIEHBI JETalH
KopItyca (MeTaJUInYeCKHe, HEMETAIIIMUECKHE).
4.3. JIabopaTopHble padoThI
Buo
3aHAMUA 6
Ao Homep ) Obven unmepakmuavnoﬁ,
W paszoena Haumenosanue nadopamopnoii pabomaul (wac.) AKMUGHOU,
ouCyunIuHbl UHHOGAUUOHHOU
opmax,
(uac.)
1 Uzyuenne penyKTopoB C IMIUHIPUICCKHUMHU 2 Paz6op
3y04YaThIMU KOJIECAMHU. KOHKPETHBIX
CUTyauui
2.
2 N3ydeHne 4epBSIYHBIX PELYKTOPOB. 2 Paz6op
KOHKPETHBIX
CUTyalui
3 4 Omnpenenenne MOMEHTa TPEHUsI B MOJMINITHUKAX 3 -
' Ka4yeHHUs.
4 HcnbiTanue KynadkoBOW TPEAOXPAHUTEIHEHOM 4 -
6. MY(TBHL
5 HcnplTanne mapuKoOBOM NpeaoXpaHUTEIbHOU 2 -
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MY(THL
6 VcnipITanne KOHYCHOH (PUKIMOHHON My(TEI. 2 -
7 HcnpiTanne TuckoBoi (pUKIHOHHONW MY(THI. 2 -
HUTOIo 17 4

4.4, TlpakTUyecKue 3aHIATUHSA

Buo
3anaAmus 6
» Homep Haumenosanue mem ) Obven UHmMEPAKMUBHOL,
i pazoena NPAKMuUYecKux 3aHAMuUI (wac.) aKmueHoll,
OUCYUNIUHBL UHHOBAYUOHHOU
popmax,
(uac.)
1 MexaHnYecKUe MPUBObI MAIIHH. 1 -
2 PemenHble nepegaun. 1 -
3 9 unmueapryeckue 3y0daTeie iepeIadn. 1 -
4 ’ Konundeckne 3yOuaThie epeaayu. 1 -
5 IenHble nepegayu. 0,5 -
6 Ilepenaua BUHT-raiika. 0,5 -
7 3. Baunsl. 4 -
8 4. IMoamunHUKN KaueHHsI. 4 -
9 5. OIEMEHTBI COEIMHEHUS] «BAJI-CTYIULA. 4 -
HUTOr'O 17 -

4.5. KoHTpo/1bHbIEe MEPONIPUATHSA: KYPCOBOI IIPOEKT, KOHTPOJIbHAs padoTa

Ilenp: 3aKpeNUTh U YIIyOUTh 3HAHUSI CTYEHTOB [0 OCHOBHBIM pa3jieiaM Kypca, COAeCTBOBATh
Pa3BUTHIO HABBIKOB KOMILIEKCHOI'O HMCCIIEIOBAaHUS M IPOECKTUPOBAHMSA MEXaHU3MOB M MaIlWH, a
TaK)K€ HAY4UTh I0JIb30BAThCSI COOTBETCTBYIOIIEH HAYYHO-TEXHUYECKON JTUTEPATYPOH.

CrtpyKTypa KypCcOBOI'O IPOEKTA: pacue€THO-MOSICHUTENbHAS 3allMCKa U TpaduuecKas 4acTb.
CTpyKTypa KOHTPOJIEHOW pabOThI: pacYeTHO-IIOSICHUTENIbHAS 3aHCKA.

PacueTHO-MOsACHUTEIBHYIO 3aIIUCKY BBIMOJIHAIOT Ha IUCTax ¢popmara A4. BeIGOp ONTUMAaIbHBIX
apaMeTpoB MPOEKTUPYEMbBIX MEXaHU3MOB PEKOMEHAYETCS OCYILECTBIATH C MOMOIbI0 DBM.
['padrueckast yacTb COCTOUT U3 ABYX JUCTOB opmara Al u ueTbIpex JUCTOB Gopmarta A3.

OcHoBHasi TeMaTHKa: pa3pabOTKa TEXHUYECKOW IOKYMEHTAIIMH MPHBOJHOTO YCTPOMCTBA B
00J1aCTH JIECO3arO0TOBOK, JI€PEBOOOPAOOTKH U JIECOTPAHCTIOPTUPOBKHU, COCTOSIIETO U3 JBUTATENS U
MEXaHUYECKOH mepeaayn.

Pexomennyemsrit o0bem: 40 crpanwnn (s KIT), 20 crpanut (st kp).

Brinaua 3amanus, npuem KII/kp u 3amumra KII/kp mpoBoIuTCsSt B COOTBETCTBUM C KaJleHIApHBIM
y4eOHBIM rpauKoM.

Ouenka Kputepun onieHKH KypcoBOro npoeKkTa/KOHTPOJIbHOI padoThl

OTJINYHO [Tpoext/paboTa BbIMONAHEH caMocTosATenbHO. CobpaH, o0000mEeH U
POaHaJIM3UPOBaH JOCTATOYHBIA 00BEM JMTEPATyPHBIX UCTOYHUKOB. [Ipn
HaIMCAaHUKM W 3aIIUTHI MMPOEKTa/pabOThl CTYIEHTOM IPOJEMOHCTPUPOBAH
BBICOKMH YpOBEHb Pa3BUTHUS OOIIEKYJIBTYPHBIX U MPOPECCHOHATBHBIX
KOMITCTCHIIMH, TEOpEeTHYeCKHe 3HAaHWS W HAIMYAE MPAKTHYECKHUX
HaBbIKOB. IIpoekt/pabota Xxopomo o¢popMIEH U  CBOEBPEMEHHO
npeAcTaBleH Ha Kadenpy, MONHOCTBIO COOTBETCTBYET TPEOOBAHHSIM,
IPEIbIBISEMBIM K COJIEPKAaHUIO M 0)OPMIICHHIO KYPCOBBIX poekToB. Ha
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3alIUTe KYpPCOBOTO INPOEKTa/KOHTPOJBHOW pabOThl OTBETHI CTYJCHTA Ha
BOIIPOCHI MPO(ECCHOHATEHO I'PaMOTHBI, HCUEPIIBIBAOLITHE.

XOpOLIO

Tema mpoekTa/paboThl PaCKphITa, HO €CTh HETOYHOCTU MPU BBIMOJIHEHUH
OTAEJbHBIX BOMPOCOB TeMbl. CoOpaH, 0000IIeH ¥ MpOaHATM3MPOBAH
HeoOXoauMblii  00beM suTepaTypel. [lpm Hanucanum U 3amuTe
pPOEKTa/paboThl CTYIECHTOM IPOJCMOHCTPUPOBAH CPEIHHN YPOBEHBb
pasBUTHS  OOLICKYJIBTYPHBIX U TNPO(ECCHOHAIBHBIX KOMIIETCHIINH,
HAJIMYUE TEOPETUUCCKUX 3HAHUN M TOCTATOYHBIX MPAKTHUYCCKUX HABBIKOB.
[Tpoekt/paboTa CBOEBPEMEHHO TpPENOCTaBlIeH Ha Kadeapy, HO ecCTh
OT/AEJbHBIC HENOCTaTKH B ee¢ odopmieHud. B mpoiecce 3amuThl
POEKTa/paboThl OBLITN HETIOJHBIE OTBETHI HA BOTIPOCHI.

YAOBJICTBOPHUTCIBHO

Tema npoekTa/paboOTBl pacKpbITa YaCTUYHO, HO B OCHOBHOM IPaBUIIBHO,
JIOMYIIIEHO TMOBEPXHOCTHOE H3JIOKEHHE OTAEIbHBIX BONPOCOB TeM. B
npoeKTe/paboTe HEITOCTATOYHO IOJHO ObUIa MCIOJb30BaHA JIMTEPATypa.
[lpy  HamucaHMM W 3aI0UTBl  TPOEKTa/paboTBl  CTYICHTOM
IPOJIEMOHCTPUPOBAH yJOBJIETBOPHTEIBHBIN YPOBEHb 3HaHUH
OOMIEKYIBTYPHBIX M TPO(PECCHOHATBHBIX KOMIETECHIUH, TOBEPXHOCTHBIN
YPOBEHb  TEOPETHYECKMX 3HAaHMH M  TPAKTUYECKUX  HABBIKOB.
IIpoext/paboTa CBOEBPEMEHHO HpEACTaBlICHA HAa Kadenpy, OJHAKO HE B
HOJHOM OO0BEME IO COJIEPKAHUIO MM COJIEp)KaHUE HE COOTBETCTBYET
npeabsBIsieMbIM TpeOoBaHusM K pabore. B mpomecce 3amurel
NpOEKTa/paboThl CTYAEHT HEIOCTaTOYHO IIOJHO H3JI0KHUI OCHOBHBIC
MIOJIOKEHHS PAOOTHI, UCTIBITHIBAN 3aTPYAHEHUS PH OTBETAX HA BOIPOCHL.

HEYHAOBJICTBOPUTCIILHO

CopneprkaHue MMpoeKTa/padoThl HE PACKPHIBAET TEMY, BOIIPOCH U3JI0KEHBI
OeccucTeMHO U MOBEpXHOCTHO. IIpoekT/paboTa HE OpUTHHANIEH, OCHOBAH
Ha KOMIWIAIMM myOnukanuii mo Tteme. [lpu HammcaHum W 3ammre
POEKTa/padboThl CTYJE€HTOM MIPOJIEMOHCTPUPOBAH
HEYJOBJIETBOPUTENIbHBI ~ YPOBEHb  Pa3BUTHUA  OOIIEKYJIbTYPHBIX U
npodeccuoHanbHbIX KommeTreHUud. IlpoekT/paboTa HECBOEBPEMEHHO
npejcTaBieH Ha Kadeapy, He B IMOJIHOM OOBEME IO COACPKAHUIO U
oopMmieHHEe HE COOTBETCTBYET MpPEIbBIsIEMBbIM TpeOoBaHusM. Ha
3alUTe CTYAEHT MOKa3aJl MOBEPXHOCTHBIEC 3HAHUS 110 UCCIIEyeMON TeMe,
OTCYTCTBHE MPEICTABICHUI 00 aKTyaJIbHBIX Ipo0IeMax 1Mo TeMe MpOoeKTa,
IJIOXO OTBEYaJ Ha BOIPOCHI.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

- 1st Habopa 2015-2017 r.r.:

Komnemenuyuu Komnemenyuu
Ne, naumenoeanue ! Koa-60 OK 5 IIK z tcp, yac Buo . Ouenka
pazoenoe OucCyunIuHbl wacos 7 5 11 komn. yuebnvix saunmuii pesyiomamoe
1 2 3 4 5 6 7 8 9
1. Beeneuune. O011HE CBEICHUS. 12 + + + 3 4 JIK,CP,KII KII, sx3amen
2. MexaHn4ecKue rnepeaadn. 24 + + + 3 8 JIKJIP,IT3,CP,KII | KII, sx3amen
3. Bajnsl u ocu. 16 + + + 3 53 JIK, I13,CP, KII KII, sx3amen
4. IToAIMITHUKY. 19 + + + 3 6,3 JIKJIP,IT3,CP,KII | KII, sx3amen
5. CoeuHeHus eTanei. 16 + + + 3 5,3 JIK,I13,CP, KII KII, sx3amen
6. My(dThI MEXaHUYECKHIX TPUBOJIOB. 22 + + + 3 7,4 JIK,JIP,CP, KIT KII, sx3amen
7. KopriycHble neTann MeXaHu3MoB. 8 + + + 3 2,7 JIK,CP, KII KII, sx3amen
ecezo uacoe | 117 39 39 39 3 39
- uist Habopa 2018 r.:
Komnemenuyuu Komnemenuyuu
Ne, naumenoeanue ! Koxn-60 OK . IIK z tq,, yac Buo . Ouenka
pazoenoe OuCHyUnIUHb wacos 7 5 11 komn. yueonvrx sanamuit pe3ynbmamos
1 2 3 4 5 6 7 8 9
1. Beenenue. O6mume cBeeHUS. 12 + + + 3 4 JIK,CP.kp Kp, PK3aMEH
2. MexaHn4ecKue nepeadn. 24 + + + 3 8 JIK,JIP,IT3,CP, kp Kp, DK3aMeH
3. Bamsl u ocu. 16 + + + 3 53 JIK, I13,CP, kp Kp, DK3aMEH
4. TToAIMMITHUKY. 19 + + + 3 6,3 JIK,JIPIT3,CP, kp Kp, DK3aMEH
5. CoennHeHus neTaye. 16 + + + 3 5,3 JIKIT3,CP, xp Kp, DK3aMeH
6. MydTbl MEXaHHYECKUX MPUBOJIOB. 22 + + + 3 7,4 JIKJIP,CP, xp Kp, 3K3aM€H
7. KoprycHble AeTann MeXaHu3MOB. 8 + + + 3 2,7 JIK,CP, kp Kp, 9K3aMeH
ececo uacos | 117 39 39 39 3 39
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6. IIEPEYEHb VYYEBHO-METOAMYECKOIO OBECHEYEHHUA IS
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIINXCA 11O AUCHUITJINHE

1. I'epacumoB, C.B. KuHeroctarnueckoe MCCIIEJOBAHME MEXAHHU3MOB: METOJUYECKHE yKa3aHUs K
kypcoBomy mpoekty / C.B.I'epacumon, A.b.Mcbko, B.B.Ilummios. — bparck: ®I'bBOY BIIO
«bpI'Y», 2011. - 55 c.

2. T'epacumoB, C.B. KpaTkwii cnpaBoYHHMK sl pacdera Tpy3omnoabeMHbix MamuH / C.B.
I'epacumos, A.M.Jlonotos, F0.H.Kynakos— bpatrck: I'OY BIIO «bpI'¥V», 2009, - 103 c.

3. Orap, ILLM. Pacuer W NIpOEKTUPOBAHHE 7HJIEMEHTOB peaykTopoB. Y.l1. AHamuthueckoe
obecrieyeHne pacyeToB 3y04aThix W uepBsuHbIxX nepenad / [1.M.Orap, C.B.I'epacumoB. — bparck,
bpH1U, 1999.

4. Orap, II.LM. Pacuer u npoexTupoBaHue 3J€MEHTOB penykTopoB. Y.2. Ilpumepsl pacueTos
3yO04aThIX W YEPBAYHBIX Iepeaad: ydeOHo-crnpaBouHoe mocobue / [1.M.Orap, C.B.I'epacumos. -
bparck, bp1U, 1999.

7. IIEPEYEHb OCHOBHOM ¥ JONOJIHUTEJBHOW JIMTEPATYPBHI,
HEOBXOJIMMOMU JJIsA OCBOEHUA JTUCHUITJINHBI

Buo | Konuuecmeso
3aHA- | gk3emnaapoe | Qbecneuen-
Ne Haumenoeanue uzoanusn mus ¢ HoCmb
i
(asmop, 3aenasue, 6bIX00HbLE OAHHbLE) I(g,(, ;{711; Gutuomexe, | (3K3./ uelL.)
Kp) mT.
1 2 3 4 5
OcHOBHas JINTEPaTypa
1. TrousieB, A.B. [eramum wmammn:  y4yeOuuk: / A.B.Tromses, | Jk, JIP, 30 1
B.I1.3Be3makoB, B.A.Baruep. - 2-¢ us., ucnp. u gom. — Cankr- | KII, kp,
IetepOypr: Jlanp, 2013 1. — 736 c. CP
2. I'ymua, H.B. [eramn mammn: yue6ruk / H.B.I'yimua, B.I.Kimokos, | JIk, I13, 30 1
C.A.IOpkoB. — 3-¢ u3n., crepeoru. — Cro6.: Jlars, 2013. — 416 c. KII,
kp,CP
JlonoJiHuTeIbHAS JIUTEPaTypa
3. Kypmas, JI.B. KonctpyupoBanue y3moB u jgeranedt mamms: | JIk, I13, 98 1
CrpaBouHoe yueOHO-MeToanueckoe mocobue / JI.B.Kypmas, | JIP, KII,
0O.1.Kypma3. — M.: Beici.iuk., 2007. — 455 c.: uin. kp, CP
4, IMockpeoOrimies, B.A. Jletanu Mamims: MeTofauueckue ykasaunus. / | JIP, CP 53 1
B.A.IlockpeGriies [u np.] bpatck: bpI'Y, 2010. — 53 c.
5. Muxaiinos, FO.b. KonctpyupoBanme neraneir mexanusmo u | KII, xp, 20 0,13
MamuH: yueOHoe nmocobue st OakanaBpoB/ MuxaiiinoB 10.b. — | CP
M.: FOpaiir, 2016. — 414 c.
6. Epoxun, M.H. [leranun mamuH u ocHOBBI KoHCTpympoBanus / | KII, xp, 10 0,7
ITox pen. Epoxuna M.H. — M.: «KonocCy», 2005. — 462 c. CP
7. UYepnunesckuii, J.B. [eranu wmammun. IIpoextupoBanue | KII, xp, 29 1
NPUBOAOB TEXHOJOrHMYecKoro obopymoBanus: Yueb. mocobue | CP
it By3oB/ / Uepnwmiesckuit [1.B. — 3-e u3n, ucn. — M.:
«MamuHocTpoeruey, 2004. — 560 c.
8. Hynaes, I1.®. Jleranu mammH. Kypcosoe mnpoextupoBanue: | KII, xp, 89 1
yueoHoe nocooue/ I1.®.Jynaes, O.I1.JlenmukoB — 4—e u3n., ucm. | CP
— M.: «MammnocTpoeruey, 2003. — 537 c.
9. Menodact, B.B. OcHoBEI poexTupoBanne MamuH: yaebuuk s | KII, kp, 50 1
By308/ B.B.Illenogact. - M.: AIIM, 2000. — 467 c. CP
8. IMEPEYEHD PECYPCOB HHOOPMAIIMOHHO -

TEJEKOMMYHUKAIIMOHHOM CETU «MHTEPHET» HEOBXOJUMBIX JIS
OCBOEHUA JNUCIOUITJINHbI

1.OnexTpoHHbId Katanmor oudimoreku bpl'yY
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P?21
DBN=BOOK&S21CNR=&Z721ID=.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID

2. Dnexktponnas 6ubmmorexa bpI'VY http://ecat.brstu.ru/catalog .

3.

DNEeKTPOHHO-OMOIMOTeYHAs

http://biblioclub.ru .

cucrema

«YHHUBEPCUTETCKAs

ounbanoTeka

4. DnekTpoHHO-0MOaMoTeuHas cuctema «M3natenscTBo «Jlanby http://e.lanbook.com .

5. HWudopmarmonHas cucreMa

http://window.edu.ru .

6. Hayunas snexrponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru .

7.

YHuBepcurerckas

https://uisrussia.msu.ru/ .

MHPOPMALIMOHHAS ~ CUCTEMa

POCCHUA

(YUC

online»

"EnuHoe okHO pocTyma kK oOpa3oBaTelbHBIM pecypcam"

POCCUS)

8. HarmonanbHas snextponHas 6ubmoreka HOB http://xn--90ax2c¢.xn--plai/how-to-search /.

TACIHATITAHBI

9. METOAUWYECKHUE YKA3AHUA AJIs1 OBYYAIOIIUXCA IO OCBOEHMIO

Ne
n/n

Homep pazoena
OcHoeHble nonodcenus pasoena,
pekomendyemote ona CP

Pexomendyemasn
Jaumepamypa

Dopma
omuéma

Bcezo
uacoe

1

2

3

4

(6}

1

1. Beenenue. O0Omue cBeacHUS.

[1] c.3-66
[2] rnaBa 1 ¢.5-
25

KII, xp, 3auer

2. MexaHuuecKue nepeadn:
3yOuarble nepenaun

UYepssuHble nepeaadn

OpPUKIHUOHHBIE NTEpeIadH

Pemennrnie n LOCITHBIC IIEpEaavIn

Ilepenaun BUHT-TaliKa

BoaHOBEIC MEXaHHYSCKHE nepeaauun

[InanerapHsble epeaadn

PoruaxkHbie mepenauun

[1] rnaBa 8
c.232-412
[2] rnaBa 8
¢.119-157
[1] rmaBa 9
c.412-457
[2] rmaBa 11
c.179-183
[1] rmaBa 11
c.484-495
[2] rnaBa 1
c.83-99
[1] rmaBa 12-13
c. 495-573
[2] rmaBa 3 ¢.50-
71
[1] rmaBa 14
c.573-586
[1] rmaBa 10
c.457-484
[2] rmaBa 13
c.191-195
[2] rmaBa 12
c.183-191
[2] rmaBa 7
c.107-119

JIP 1-2, 113 1-
6, KII, xp,
3a4er

3. Basbl 1 ocu.

[1] rmaBa 15
¢.586-628
[2] rnaBa 14
¢.195-202

113 7, 3auer

4. TToamnHuKA.
TToAIMOIHUKN CKOJIBKEHUS

[1] rnaBa 16
.628-643
[2] rnaBa 15

JIP 3,113 8,
KII, kp, 3auer
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ITommunHUKHN KaueHUs

c.204-210
[1] rnaBa 16
c.643-701
[2] rmaBa 15
¢.210-220

5. Coennuenus nerajeii.
Pe3b00BBIE cCOeMHEHNS

3aKJIenoYHbIe COCIUHECHUA

CBapHBIe COCOAUHCHUA

ITasitHHBIE U KJIEEBBIE COCMHECHMUS

KnemMoBBIE cOeTHEHNSA

[IImoHOYHEIE U HIIULEBBIE COEAUHEHUS

CoennaeHns IeTaleil ¢ HaTATOM

[1] rnaBa 1 ¢.77-
131
[2] rnaBa 19
c.267-273
[1] rmaBa 2
c.131-139
[1] rnaBa 3
c.139-167
[2] rnaBa 18
¢.257-260
[1] rnaBa 4
c.167-178
[2] rnaBa 18.2
¢.260-263
[1] rnaBa 5 c.
178-185
[1] rnaBa 6
c.185-212
[2] rmaBa 19
c.284-291
[1] rmaBa 7
c.212-232

113 9, KII, xp,
3a4er

6. MydTbl MEXaHUUYECKUX MTPUBOJIOB.

[1] rmaBa 17
c.701-716

JIP 4-7, KII,
Kp, 3a4yeT

[2] rnaBa 16
¢.220-239
[1] rnaBa 8
c.232-239

7| 7. KoprrycHble qeTanu MEXaHu3MOB. KII, kp, 3ader 8

nToro 57

9.1. MeToauyeckne yKazaHusi 1Jisi 00y4ar0mMXCs 10 BHINOJHEHHUIO J1a00paTOPHBIX padoT
U MPAKTUYECKUX PadoT

B xoxe moAroToBku K J1a00paTOpHBIM paboTaM HEOOXOAMMO MPOUYUTATH IEIh U X0J PadoTHI,
COCTaBUTh MPOTOKOJ, HEOOXOMUMbIN ais BbinmonHeHus JIP. [IpoTokon nomkeH BKiIoyaTh B ceOs:
Ha3BaHue JIP, nienpb, mprOopbl 1 MpUHAUIEKHOCTH, IPUHLIUITHAIBHYIO CXeMy pabodeil yCTaHOBKH U
TabauIy pe3ynbraToB. O3HAaKOMUTECS ¢ TnopsakoM BeimosnHeHus JIP. Ilocne toro kak JIP Oyxer
BBINOJIHEHa Heo0xoauMo odopMuth oT4€T no JIP u monroroButhes k 3ammure JIP. JlaGopaTopHsbiii
IPAKTUKYM COZEPKUT BONPOCH! JUIs 3amuThl JIP, Ha KOTOpBIE CTYyIEHT JOJKEH OTBETUTh. Jlis
NOAroTOBKU K 3amure JIP cTyneHTy HeoOX0oIMMO 03HAKOMUTHCS C TEOPETUYECKUM BBEJACHHUEM B
71a00paTOPHOM MPAKTHKYME, a TAK)Ke UCIOIb30BATh PEKOMEHIyEMYIO JIUTEPATypy U CBOM KOHCIIEKT
nexuui. J{ns Oosblero ocBoeHUs MaTepuaja OTBEThI Ha BOIPOCHI pEKOMEHAYETCs] 0hOpMIIATH B
BUJIE KOHCIIEKTA.

IIpakTHueckne 3aHATHS CIy’KaT CBS3YIOIIMM 3BEHOM MEXAY TE€OpHed M INpakTukou. OHu
HEOOXOUMBI ISl 3aKpPEIUICHUs] TEOPETHUECKUX 3HAHUH, MOITYUYEHHBIX Ha YPOKaX TEOPETUUYECKOTO
o0yueHHMs], a TaK e AJI NOJIY4YEeHUs MPAKTUYECKUX 3HaHuil. [IpakThueckue 3a1aHus BBINOIHAIOTCS
CTYJEHTOM CaMOCTOSITENBHO, C IPUMEHEHUEM 3HAaHUN U YMEHUH, IOJyYEHHBIX Ha ypOKax, a TaK ke
C HUCIIOJIb30BaHUEM HEOOXOIMMBIX MOSCHEHUH, MOJyYeHHBIX OT MPENoAaBaTelis MPpHU BBIIOJIHEHUU
NPaKTUYECKOro 3aaaHus. K mpakTuueckoMy 3aHSTHIO OT CTyAEHTa TpeOyercsl mpeaBapUTeIbHas

MOJTOTOBKA, KOTOPYIO OH JIOJDKEH MPOBECTH Mepen 3aHATHeM. CHUCOK JUTEpaTypbl U BOMPOCHI,
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HEOOXOJUMBbIE TPU TMOATOTOBKE, CTYIEHT IMOJy4aeT TMeped 3aHATHEM U3 METOAMYECKUX
pPEKOMEHIAIMi K MPaKTUIeCKOMY 3aHsATHIO. [IpakTideckue 3amanus pa3paboTaHbl B COOTBETCTBUU
¢ y4eOHOH mporpaMMoOi. 3adeT Mo KaxAOW MPaKTHYECKOH paboTe CTYACHT MOJIydaeT Mocie ee
BBITIOJIHCHHA, a4 TAKKEC OTBCTOB Ha BOIPOCHI IpEroAaaBaTciid, CCJIHM TAKOBBIC BO3HUKHYT IIPpU
MIPOBEPKE BBIMOJIHEHHOTO 3aJaHHUsl.

JlaGopaTopHasi padora Ne 1

U3YUYEHUE PEAYKTOPOB C LMJIUHJPUUECKUMMU 3YBYATHIMU KOJIECAMU

[lenb pabOThl: 03HAKOMJIEHME C KOHCTPYKIMSMH, TUIIAMH, Ha3HAUEHUEM PEAYKTOPOB U HX
neTaned, TeOMETPUYECKUMH M TMPOYHOCTHBIMU pacdeTaMH »dJIEMEHTOB, MOPSAKOM pa30opKH,
OTIpeIeJIEHNEM OCHOBHBIX ITaPaMETPOB, CUCTEMOI CMa3KH U TIOPSIIKOM COOPKH.

3ajanue:

Pazo6pate u codpats penykrop PI[2-250

[HopsA0K BBINOJHEHUS:

1. ITonyunB pyKOBOACTBO K JIabOpaTOpHOW paboTe, MEPUTENbHBI HHCTPYMEHT, CTYIEHTHI
BHUMATEJIbHO M3y4alOT METOJMYECKHE YKa3aHWs U COOOIIAIOT MPErnoAaBaTeNi0o O TOTOBHOCTH
rpynns! (MOArPYIIbI) K BBITOJIHEHUIO pa0doThl. [IpucTynaTh K BBIIIOJIHEHUIO pabOThI CIEAYET TOJIBKO
nociie MOJyYeHHs pa3pelIeHus MpernojaBaTelis WK 3aB. 1a00paTopuei.

2.BbImonHuTE Bce paboThI 10 pa3dopKe peayKTopa, ONpeaesICHHI0 TEOMETPUIECKUX pa3MEpoB
JleTaneil 1 OCHOBHBIX I1apaMEeTPOB.

3.M3yunTh yCIIOBHSI CMa3KH PEIYKTOPA, 3aIIMCAB BBIBOABI M MTPEIOKEHUS B OTUET.

4.0Ocy1iecTBUTh COOPKY peAyKTOpa.

5.IIpoTeperh Bech MEPUTENBHBIA U CIECApHBI MHCTPYMEHT, MpuOpaTh pabodee mMecTo, cAaTh
WHCTPYMEHT J1a00paHTy.

Kaxnasa noarpynna CTyJ€HTOB U3y4aeT peAyKTOp M0 YKa3aHHUIO IIPENo1aBaTeIsl.

PaboTy BBITIONHSIOT B CIEAYIONMIECH MOCIEA0BATEIIBHOCTHU
- TIOBEPXHOCTHBIM OCMOTPOM OIPENEISAIOT THUI PEAYKTOpa W 3allUCBIBAIOT €ro MapKy H
XapaKTEPUCTHUKY (C TaOJIMYKH, 3aKPETVIEHHON Ha KPBIIIKE PEAYKTOpa, WIIA ¢ TOMOIIbIO CIIPAaBOYHON
JUTEPATYpPHl);

- 3aMepsAI0T OCHOBHbIE rabapUTHBIE U MPHUCOEAMHUTEIbHBIE pa3MEpbl PEeIyKTOpa, HAHOCS UX Ha
ICKU3;
- BBIBOPAYMBAIOT BUHTHI IPUBEPHYTHIX KPBIIIEK (€CJIM TAKOBbIE €CTh) U CHUMAIOT KPBIIIKH;
- CBHHYMBAIOT T'allku OOJTOB WJIM BBIBEPTHIBAIOT OONTHI, COEAUHSIONINE KPBIIIKY U OCHOBAaHHUE
KOpITyca peAyKTOpa, U OTCOEIUHSAIOT KPBIIIKY OT OCHOBAaHUS PEYKTOPA, CHUMAIOT KPBIILIKY.
- BHUMATEJIbHO U3Y4aIOT CXEMY YCTAHOBKH BAJIOB B KOPITyCE PENYKTOPA;
- BHIHUMAIOT COOPOYHbIE €IMHHULIBI, T.€. BaJIbl C YCTAHOBJICHHBIMU Ha HUX JIETAJSIMU;
- OTIPENIENISIIOT MOPATIOK Pa300pKU COOPOUHBIX €IUHMII U OMHUCHIBAIOT €T0;
- OIPEIEINSIOT TUIl U HOMEP MOAIINUITHUKOB;
- OIPENENAIOT pa3Mephl, XapaKTEPU3YIOINE YPOBEHb CMA3KU;
- COCTaBJISAIOT OTUET MO BHIIOJHEHHOU padoTe.
dopma OTYETHOCTH:
Otuét odopmisiercst Ha popmare A4 U COACPKUT BCe HEOOXOAMMBIC OTUCAHUS, ICKU3BI,
pacy€Tbl U TaOIMILIBI, TUTYJIBHBINA JIUCT U CIIUCOK JIUTEPATYPHI.
3ajilaHue I CaMOCTOSITENIbHON pabOThI:
N3yuuts penykrop tuna PLI.

OcHOBHas uTeparypa
1. Tronse, A.B. [letanu mamun: yuebnuk: / A.B.Tiouses, B.I1.3Be3nakos, B.A.Baruep. - 2-e
u3 ., ucnp. u gom. — Cankr-IlerepOypr: Jlans, 2013 r. — 736 c.
JlomoHUTEIBHAS TUTEPATYpa
2. TlockpeOrimes, B.A. Jleranu mamuH: merogudeckue ykazanus. / B.A.IlockpeOwimeB [u np.]
Bparck: bpI'Y, 2010. — 53 c.
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KoHTpoibHbIEe BONPOCHI Il CAMONIPOBEPKU

UYro HazbIBaeTcs peaykropom? YeM OH OTIIMYAETCS OT MYJIbTUILUINKaTopa?

Kak xnaccuduumpyercs perykTopsl B 3aBUCUMOCTH OT KHHEMAaTUYECKUX CXeM?

Knaccudukanus peayKTopoB 1o TUITy 3y04aThIX mepeay.

UTto Ha3bIBaeTCs KOPOOKOH CKOpoCTe?

B kakux mpezienax v UX KaKMX COOOpa)KeHUI BEIOUPAIOT YIIIbl HAKJIOHA 3yObEB B KOCO3YOOH 1

LIEBPOHHOM nepenadax?

6. Kakue npenmyiecTBa 1 HEJOCTATKH MMEET OJMHAKOBOE M PA3IUYHOE HAIPABICHHE 3yObEB
IIeCTepHH U KoJieca Ha MPOMEXKYTOUHOM Bally peaykropa?

7. Jng yero W Ha KaKOW CTaJWM H3TOTOBJICHUS PEIYKTOpa CTaBATCS MTUMTHI MEXKIY

pa3zbEMHBIMU YacTAMHU KOPITyca peayKTopa?

YeMm obecrieynBaeTcsi FePMETUYHOCTD MEXKIY Pa3bEMHBIMHU YaCTSAMHU KOpITyca peayKkropa?

9.  Kakue Tumsl MOAIIUITHUKOB YCTAHOBIIEHBI B OIIOPaX BaJIOB U MOYEMY?

10. OOBsAcHUTE METOA PETYIUPOBKU MOAIIUITHUKOB?

11. Kakue mpeuMyIiecTBa U HEJOCTATKU BPE3HBIX KPBIIIEK MOAMIUITHUKOB MEpe]] TPUBEPTHBIMU
(TopueBbiMu)?

12. Kak cma3bIBatoTcs 3yOuaThie Koi€ca U MOJIIMITHUKYI B PEAYKTOpax?

13. Kak u 4eM KOHTPOJIHPYyeTCsS YPOBEHb Maciia B Kopiryce?

arONE

©o

JladopaTopHas padora No 2

N3YUEHUE YEPBAYHbBIX PEAYKTOPOB

[lenb paGOTHI: O3HAKOMUTHCA C KOHCTPYKLHMSMH, THUIIAMH, HA3HAYEHUEM PEIYKTOPOB U HX
9JIEMEHTOB; 3aMEpPHUTh TabapUTHbIE, NPUCOEAUHUTENbHBIE pPa3Mephl; ONPENeIUTh HapaMeTphl
YEPBSIUHOTO 3alCTICHUS.

3ajaHue:

Pazo6pate u cobpats penykrop YP.

IlopsA10K BBINIOJIHEHUS:

1. ITonyuyuB pyKOBOACTBO K J1abOpaTOpHOM paboTe, MEpUTENbHBIH HHCTPYMEHT, CTYJEHTHI
BHUMATEJIbHO H3YYAIOT METOJMYECKHE YyKa3aHWs M COOOIIAI0T MPEerojaBaTeslio O TOTOBHOCTH
IpyObl K BBIIOJHEHUIO paboThl. [IpucTynarh K BBIOJHEHUIO pabOThI CIEAYET TOJNBKO IOCIe
NOJIy4YEHHUs pa3pelleHus MpernoaaBaTes WiK 3aB. JJAOOpaTopuei.

2. BemoaauTh Bce paboThl 10 pa3dopKke penyKTopa, ONpeAeTICHHIO TeOMETPHUECKUX pa3MEpoB
JIeTallell 1 OCHOBHBIX I1apaMETPOB.

3. I3yunTh ycnoBHs CMa3KH PEIYKTOPA, 3aIHCaB BBIBOABI M MTPEUIOKEHUS B OTUET.

4. Ocy1iecTBUTh COOPKY PEAYKTOPA.

5. IIpoTepeTs BeCch MEPUTENBHBIN U ClecapHbIi HHCTPYMEHT, NIpubpath pabouee MECTO, CAaTh
MHCTPYMEHT Ja00paHTy.

Pa3bopky penykTopa Ipou3BOIAT B CIAEAYIOLIEH MOCIEI0BATEIbHOCTH:

1. OTBOpauMBaIOT BUHTHI OOKOBBIX KpBIIIEK, CHUMAIOT KPBIIIKM M BBIHUMAIOT YEpBSK C
noamunHUKamMu. Ecnu miiockocTh pazbéma penykTopa mapajienbHa IUIOCKOCTH PacloiIOXKEHUS
oceil BaJOB, TO OTBHHYMBAIOT OOJTHI M PAa3bEAMHAIOT JeTalu Kopryca. Bo Bpems pa30opku
BHYTPEHHHUE KOJIbIIA MOAIIUITHIKOB KaueHHs C BaJIOB Kojeca U uepBsika He cHuMaroT. HapyxHbie
KOJIbIla MOAIIUITHUKOB U3 KPBILIEK HE BBIIPECCOBBIBAIOT.

2. Jlns u3BIeYEHHs] YEpPBAYHOrO KoJieca HEOOXOIUMO OTBEPHYTh BHMHTHI KpBILIEK, CHATH
KPBILIKY KOpITyCa PEAYKTOPA U BEIHYTh YEPBAYHOE KOJIECO C MOAILINITHUKAMHU.

PopMa OTYETHOCTH:

Otuér odopmiserca Ha ¢popmare A4 U COJIEPKUT BCE HEOOXOAMMBIE OMUCAHMS, ICKHU3BI,
pacuéThl U TAOIUIIBI, TUTYJIBHBIN JIUCT U CIIUCOK JIUTEPATYPHI.

3agaHue A1 CaMOCTOSITEIbHON pabOThI:

N3yuuts pegykrop tTuna YP.

OcHoBHast TuTeparypa
1. TronsieB, A.B. lletanmm mamun: yueOHuk: / A.B.Tronses, B.I1.3Be3nakos, B.A.Baruep. - 2-¢
u3 ., uctp. u gom. — Cankt-IlerepOypr: Jlans, 2013 1. — 736 c.
23



JloToTHUTEIBHAS TUTEpaTypa
2. TockpeoOrimeB, B.A. [lertanu mamma: meroanueckue ykazanus. / B.A.IlockpeObimeB [u ap.]
bparck: bpl'Y, 2010. — 53 c.

KoHTpoJIbHBIE BOIPOCHI JUIS CAMOTIPOBEPKH:
1. Ha3oBure TUIBI YEPBAYHBIX PEIYKTOPOB B 3aBUCUMOCTH OT I10JIOKEHUS YEPBSKa.
M3 xakux MaTepraaoB U3rOTABINBAIOT YEPBSK U YEPBIYHOE KOJIECO?
3. OObBscHUTE Ha3HAYCHUE MPOKIAJOK MEX/ITY TOPLEBOH MOBEPXHOCTHIO KPBIIIEK BAJIOB YEPBsIKa U
YEepBSIYHOT0 KOJIeca U KOPILYCOM pPelyKTopa.
HazoBure criocoObl cMa3Ku YEPBSIYHBIX PEIYKTOPOB.
[lepeuncaure criocoObl OXJIAKIACHUS Maciia ¥ KOPITyca YePBIYHBIX PEAYKTOPOB.
6. Ilpu Kakux yCIOBHSIX HPUMEHSIOT OXJIAXAAIOIIHE yCTpoiicTBa?

no

ok

JlaGopaTopHasi paGora Ne 3

OINIPEAEJIEHME MOMEHTA TPEHUA B ITOJAUIMITHUKAX KAYEHUA

Ilenb paboOThl: 3HAKOMCTBO C MOJAIUMIHUKOBBIMU Y3JIaMM MAalIMH M BJIMSHUEM Harpys3KH,
YPOBHS XKUJIKOW CMa3KH B KOPITyCe IOAINITHUKA U YaCTOTHI BPAILIEHHUS YJIEMEHTOB IMOJIIMITHAKA Ha
KMHETUYECKUI MOMEHT TPEHHUSI B IIOAIIUITHUKAX KAYCHHUS.

3ajaHue:

W3yunTh TMOAIIUITHUKHA HIAPUKOBEBIE, paJualibHBbIC, IIAPUKOBBIE CHEpUUIECKHE, POJIMKOBBIC,
pannagbHO-yIOPHBIE.

I1opsAOK BBHINOJHEHUS:

[Ipuctynas K BbIIIOJHEHUIO pabOThI HEOOXOAUMO:

a) 0O3HAaKOMUTBCS C KiIacCU(PUKauell M XapaKTEepUCTHUKON OCHOBHBIX THUIIOB MOJUIMITHUKOB
KAueHHs,;

0) 03HaKOMUTBCS C YCTPOMCTBOM U MPUHIUIIOM pabOThI TaOOPaTOpHON yCTaHOBKH THma JIM-
28M.

[TonyunTs y yue6HOrOo Mactepa 0€3bIMSIHHBIN MOAIIUITHUK U IITAHT€HIUPKYJIb.
Onpenenuts TUI NOJIIMUITHUAKA.

3aMepuTh IITAaHTCHIIMPKYJIEM F€OMETPUUECKHE TapaMeTphl OIIIUITHHUKA.

ITo cpaBouHBIM Ta0IMIIaM OMPEAEIUTh 0003HAYEHUE MTOALIUITHUKA.

5. VYCTaHOBUTH 4acTOTy BpaleHHs] BEAYLIEr0 Baja YCTAHOBKU M1, M2 WM 13 MO yKa3aHUIO
npenoaaBaTels.

6. YcTaHOBUTH HCIIBITYEMYIO TOJIOBKY Ha Bajl. HoMep rojloBKH yKa3bIBaeT MpenojaBaTeb.

7. YcTaHOBUTH HWKHHUH yPOBEHB CMa3KH, T.€. Maciia 10 HapyKHOMY KOJIbILY MOJIIIMITHUKA.

8. HcmpiTanust cienyeT MPOBOAWTH TPH YCTAaHOBHBIIEMCS TEIDIOBOM pEXHUME paboTHI,
MIO3TOMY CTEH/I BKJIIO4aeTcs ¥ paboraer 6e3 Harpy3ku 15-20 muH. B ganpHeiimem npu nepexoje Ha
KOKIBINA CIIEYIOMNNA PEXUM MCIIBITAaHUS TOKa3aHMs 3aUCBIBAIOT yepe3 5-10 MuUHYT paboThl npu
NI0CJIE0BATEILHOM MOBBIIIEHUH HArpy3KH.

9. TloBOpPOTOM HArpy304HOTO BHHTA MPU OTKIFOUYEHHOM BpAIICHUHW Bajla CO3/IaTh HArPy3Ky Ha
ucneiTyemble nogmunHuKy oT 0 1o 1200 krc yepe3 250 kre. Bennunna Harpy3ku CyMMHPYETCS 110
UHAUKATOPY AMHAMOMETPHUYECKOM CKOOBI.

10. Ha xaxmoil cremeHW HArpyXeHHs HU3MEpPUTh KHUHETHMUYECKHHI MOMEHT TpEeHUs B
MOJUIUITHUKAX IO IIKaJie OTKJIOHEHUS MasTHUKA U 3allUCcaTh B )KypHaJ HaOII0ACHUH.

11. Cnenatp BBIBOABI U MIPEIOKEHUS.

B BrIBOs1aX 10 paboTe HEOOXOIUMO OIICHHUTD:

a) COOTBETCTBUE PACYETHBIX U SKCIIEPUMEHTAIBHBIX 3HAUEHUH MOMEHTOB TPEHUS;

0) BIUSTHUE U3MEPEHNUS HAarpy3KU MPpU n=conSt Ha BETMYNHY MOMEHTOB TPEHUS KaueHHUS,

B) BJIIMSIHME YacCTOTHI BpAIIEHUs IIPU p=conSt Ha BETUYUHY MOMEHTOB TPEHUS KaUCHHUS;

r) BIMSHUE YpOBHS Macjia Ha BEJIUYMHY MOMEHTOB TPEHMsI KaueHUs (PEKUM HUCHBITAaHUS
3a/1a€TCsl MPETIOAABATEIIEM).
[Ipu uccnenoBanuy BIMSIHUS YPOBHS CMa3KH UCIIBITAHUS ITPOBOJIAT:
- 6e3 3aroIHEHUs MOAMUITHUKA MacIOM;

oY
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- C TIOTPY)KEHHEM B CMa3Ky IO IEHTPY HIU)KHETO IapUKa;
- C IOTPYKEHUEM B CMa3Ky HIDKHEH 4acTH BHYTPEHHETO KOJIbIIa MOIIUITHUKA.
PopMa OTYETHOCTHU:
Otuér odopmisiercs Ha popmare A4 U COOEPKUT BCe HEOOXOTUMBIC OMHMCAHUS, ICKU3HI,
pacy€Thl U TaOJIMIIBI, TATYJIBHBIHA JIUCT M CITIUCOK JIUTEPATYPHI.
3ajiaHue I CaMOCTOSITeIILHON PaOOTHI:
W3yunTh BCE THIBI MTOAIIUITHUKOB.
OcHoBHast uTeparypa
1. TronsieB, A.B. Jletanu mamun: yueOHuk: / A.B.Tronses, B.I1.3Be3nakos, B.A.Baruep. - 2-¢
u3., uctp. u gom. — Cankr-IlerepOypr: Jlans, 2013 1. — 736 c.
JlonoTHUTEIbHAS JIUTEPATYPa
2. TockpeoOrimeB, B.A. [leranu mamma: meroanueckue ykazanus. / B.A.IlockpeObimeB [u1 ap.]
bparck: bpl'Y, 2010. — 53 c.

KoHTpobHbIE BOIPOCHI /1151 CaMONIPOBEPKHU:

1. Tlo kakuM SMIUPUYECKUM 3aBUCUMOCTSIM OIPEACIISIIOT YKBUBAJICHTHYIO HATPY3KY?

2. llouemy mnpuBeaéHHBIH KO3(PULUEHT TpeHus Uil MOJNIIMIIHUKOB KauyeHMs SBISETCS
YCIIOBHOM BETMYUHON?

3. B Kakux noAmUMHUKAX KaueHHs 00JIbIlle MOMEHTHI TPEHUS U 1oueMy?

4. Kiaccuduranus moJIIUITHAKOB KaueHHs.

JlaGopaTopHas padora Ne 4

VCIIBITAHUE KYJIAUKOBOU IMTPEJIOXPAHUTEJIBHOU MY ®ThI

Ilenib  paboOThl: O3HAKOMUTBLCSI C NPUHIMIIOM JEHCTBUSA, pacu€ToM U HCCIIEIOBaHUEM
IPeJOXPAaHUTEIbHBIX MY(PT.

[IpyXMHHO-KyTauyKoBble MY(THI MPUMEHSIIOTCS NpPH CPAaBHUTEIBHO OOJBUIMX OKPYKHBIX
ckopocTsx 0 1600 mun™ u kpyTamux MomenTtax 10 400 H-M. My(Thl 3TOro THIIA COCTOSAT U3 ABYX
noaymy(dT, CHa0OXXEHHBIX TOPLEBBIMU BBICTYIIaMU (KyJakaMH) U 3aMBIKAIOTCSI C IOMOUIbIO
IPYKUHBI, peryaupyemMou ramkamu. lIpu mnpeBblIeHMH pPAcuE€THOM HArpy3Ku IO JEHCTBUEM
OCEBOM COCTaBIIAIOIIEH HOPMAJIbHOTO YCHJIMS MOIYMY(THI Pa3[BUTAIOTCS, KYJAauKU BBIXOAST W3
3alleIUIeHus], 1 KHHEMaTHYecKas 1ienb pa3MblkaeTcs. [Ipu cHATHH neperpy3Ku KyJauku MyQThl O]
JENCTBUEM MPY>KUHBI BHOBb CLEIUISIFOTCS.

3ajaHue:

HcnpiTath mpeqoxpaHuTeabHyo My(dTy Ha TabopaTtopHoii yctaHoBKe Tua JIM-40.

IlopsA10K BBIOIHEHNUS:

1. 3apatbesa pacu€THBIM paboO4YMM KPYTSIIUM MOMEHTOM 75 B TAaKOW MOCIEI0BATEIBHOCTH
(H-m): 2000, 4000, 6000, 8000, 10000.

[Toacuntath HEOOXOIUMOE OCEBOE YCHITHE MPYKHUHBI My(THI TIO popMmyIie

] P L
np Dk k d k |

rae Fqp- oceBoe ycunue npyxubl MyGThl, H; Tpus - 3ananHblil pabounii KpyTAUIMii MOMEHT Ha
pabouem oprane, H-m; Di-HapyxHblii auameTp KynaukoB (64MM); o-yron HakjoHa paboueit
MOBEPXHOCTU KyJaukoB (a=45°); ¢.-TIpUBENEHHBIA YIroid TPEeHUS MEXKIy KylakaMu My(TbI
(@=5...6); d-guamerp Bama moaBMWXHON moaymMypTsl (40 MMm); fk-mpuBeneHHBI KOdpdUIHEHT
KHHEMATHYECKOTO TPEHHS B IIMIOHOYHOM COeMHeHUH oaBmkHOM MydThI (f=0,15...0,16).

2. YcTaHOBUTH My(TY Ha BaJl YCTAaHOBKH.

3. Ha ocHOBaHMM paccUMTaHHOTO 3Ha4yeHHs F., MO TapupOBOYHOMY TpaduKy ONpeAeTnuTh
JUHEWHYIO BEIMYMHY CXKATHS IPY>KUHBI MY(THI.

4. 3anath TMHEHHYIO BEJTMYHHY CKATHUS NPYXHUHBI | ¢ TOMOLIBIO PeryIMPOBOYHBIX TacK.

5. BKIIOUMTB 37€KTpOABUraTENb U IJIABHO MPU NOMOIIM BHHTA CXKaTh KOJIOAKU TOPMO3a 110
IIOJTHOM OCTAaHOBKM BefoMmoro Bana. llepen Hawasom M BO BpeMs cpaOaTblBaHUS MY(ThI
3auKkcUpoBaTh TOKa3aHUs WHAWKaTOopa. BHayanme MHIMKATOP YKa)XeT HAauOONBIIYIO BETUYHUHY
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MOMEHTa Iepen cpabarbiBaHMeM My(GThl T, 3aTeM 0Opu cpabaTbiBaHUM MY(ThHI MOMEHT
YMCHBIIUTCA Tgcm, IIpyu 3TOM HYXHO CHHUMATh IMOKAa3aHUS I10 HaI/IGOHBH_IeMy OTKJIOHCHHIO CTPCIIKA
uHAMKaTopa. Ha kaxayro BelIMYMHY HArpy3Kd MPOW3BECTH HE MEHee TPEX 3aMepoB, OTMedas ¢y
max; Tcp min, Tcp.

3HaueHusi 00OMX MOKa3aHUN HMHIMKaTOopa (MM) MEPEBECTH IO TAPUPOBOYHOMY rpaduky B
BCJIIMYMHY KPYTALIICTO MOMCHTA B H-mm.

p

6. Ilogcuntarh K03PPUINEHT OCTAHOBOYHOTO MOMEHTa 1o dopmyne: K = =

ocm

ocm

T
. " cp.max
7. Onpenenuts K03GGHUUUEHT TOYHOCTH cpabaTeiBaHug MyThI 110 hopmyne: K, = ————

ocm.min
8. PesynbraTel moiryueHusi B pab0Te BETUYMH 3aHECTU B TaOJIHUILY.
9. 1o Moy4eHHBIM TaHHBIM ITOCTPOUTH TPAPUK 3aBUCUMBIX OT HArPy3KH BEITUYHH.
dopma OTYETHOCTH:
Otuér odopmiusiercs Ha Gopmare A4 U COAECPKHUT BCE HEOOXOIUMEBIC OIMMCAHUS, ICKH3BI,
pacuéThl U TAOIUIIBI, TUTYJIBHBIN JIUCT U CIIUCOK JIUTEPATYPHI.
3ajiaHue i CaMOCTOSITEIbHOM PaOOTHI:
N3y4unTh Ky1auKoBYIO IPEIOXPAHUTENBHYIO MY(DTY.
OcHoBHast TuTeparypa
1. Tronse, A.B. [letanu mamun: yuebnuk: / A.B.Tionsies, B.I1.3Be3nakos, B.A.Baruep. - 2-e
u3., ucnp. u gomn. — Cankr-IlerepOypr: Jlans, 2013 r. — 736 c.
JlononHuTeNbHAS TUTEpATypa
2. IockpeoOrimeB, B.A. [leranmu mamma: Meroandeckue ykazanus. / B.A.IlockpeObimeB [u1 ap.]
bparck: bpl'Y, 2010. — 53 c.

KoHTpoJibHbIE BOIIPOCHI /ISl CaMONIPOBEPKHU:
1. OcHoBHBIE TpeOOBaHMsI, IPEABSABISEMBIE K IPEAOXPAHUTEIBHBIM My(TaM.
2. [Ipeumy1iecTBa 1 HEJOCTATKH KYJIaYKOBBIX MTPEIOXPAHUTEIBHBIX MY(]T.
3. Knaccudukanus npe1oXpaHUTEeIbHbIX My(T.

JlaGopaTopHasi padora Ne 5

WUCIBITAHUE LIIIAPUKOBOM ITPEJIOXPAHUTEJIBHOM MY ®ThI

[IapukoBble My(QTBl COCTOST U3 ABYX noiaymydrt. B Topuax oOeux moaymydT B THe3max
ycTaHOBNIeHb! HIapuku. [logBukHas monymydTa HpUKUMaeTcs K HEMOJABM)KHOM MpH MOMOIIU
CHUPATIBLHONW NpYXUHBI. [Ipy OTHOCHTENIBHOM MOBOPOTE MOJYMY(T MpU BO3AECUCTBUU KPYTSAIIETO
MOMEHTa LIApUKU HEMOJBMKHON MONyMYy(Thl YNUPAIOTCA B INAPUKH IMOJBHKHON MOIyMY(QTHI,
MIPOUCXOJUT 3aKJIMHUBAHUE U My(pTa paboTaeT Kak OJHO Lieloe, NepeaaBas KpyTsIIIUid MOMEHT ¢
BeAyIIEro Bana Ha BenoMbli. [Ipu mpeBblmIeHHMH HArpy3Kd MONIyMY(QThl MOJ JAEHCTBHEM OCEBOM
COCTAaBJISIIOLIEH pa3BUralOTCs, NIAPUKU BBIXOASAT M3 3allCIUICHUs, KUHEMaThyeckas LeMb
pa3MBbIKaeTCsl.

Ilenb paboThl: O3HAKOMUTHCA C NPUHLUINOM JIEHCTBUS, pPAacy€TOM U HCCIEAOBaHHUEM
peIOXPaHUTEIbHBIX MY(T.

3agaHue:
HcnpiTaTh mMapuKoBYO MPEIOXPaHUTENbHYIO MyPTYy Ha JTa0opaTOpHOU ycTaHOBKe THma J[M-

40.
IHopsAI0K BBINOJHEHUSA:
1. PaccumTaTh 0CEBOE YCHIIHE CIIUPATHLHOMN MPYKUHBI 110 (OpMyJIe

2T . D
F., = D,, 6{'[9(05—(0)—5 f]

rne Tpes — 3aJaHHAs BEIMYMHA KPYTSIIETO MOMEHTa, NMPH NPEBBILICHHH KOTOPOTO JIOJKHA
cpabateiBaTh My(Ta, H-MM; o0 — yronm HaKJIoHa KacaTelbHON B TOYKE CONPHUKOCHOBEHHMS IIAPUKOB K
ocu My(THI, onpenenseTcs no Gopmyine
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. d -
a =arcsin ——,
w
rae d, — auamerp mapuka mydTs! (d,=10 Mmm); h — BbicoTa BeIcTymaromiei yactu mapuka (h=2,5
MM); ¢ — TPUBEICHHBIM Yroil crarudeckoro TpeHus B mapukax (tgp=0,0029, ¢=0°10"); D —
auameTp pacroioxenus mapukos (D=60 mm); d — nuameTp Bajia, HAMPaBIAIOIIETO MMOJBHKHYIO
nonymydry (d=40 mm); f — npuBeaeHHbI KOIPOUIMEHT CTATHUECKOTO TPCHHS B IIMOHOYHOM
coeauHenuu moasmwkHoi mydTsl (f=0,15...0,16).

2. OmnpenenuTs BEIHMUUHY CKATHS MPYKUHBI 110 TAPUPOBOYHOMY TpaduUKy.

3. Ilpou3BecTu UCHBITAHUE MIAPUKOBOW MY(PThI B COOTBETCTBUHU C MOPSAIKOM, U3JI0KEHHBIM B
nabopaTopHoi pabote Ned.

[lepen ucnbiTaHuEM HEOOXOAUMO YOEAUTHCS, YTO PabOTOCIIOCOOHOCTh MY(DTHI MOTHOCTHIO
BOCCTaHOBJICHA, T.. IIAPUKK OJHONH MOIYMY(THI HE CONPHKACAIOTCA C HIApUKaMH Jpyroil. B
IPOTUBHOM ciy4yae Oy/eT 3HaYUTeNbHbIN pa30poc nokazanuii 7.

4. [MoctpouTh rpaduik 3aBUCUMBIX OT HATPY3KH BEITHYHMH.

5. B Tabnuiy 3aHecTH 3HaYeHUS MTOJTYYCHHBIX BEJTMYHH.

Popma OTYETHOCTH:

Otuér odopmusiercs Ha Gopmate A4 U COAEPKUT BCe HEOOXOIMMBIE OMUCAHUS, ICKHU3BI,
pacdéThl ¥ TAOJIUIIBI, TUTYIBHBINA JUCT U CITUCOK JIUTEPATYPHI.

3a/1aHue IS CaMOCTOSTEIbHON PabOThI:

N3y4nTh mapuKoBYIO IPEIOXPAHUTEIBLHYIO MY(DTY.

OcHoBHast TuTepaTypa
1. TronseB, A.B. [letasm mammnu: yueOnuk: / A.B.Tionses, B.I1.3Be3nakos, B.A.Baruep. - 2-e
U3, uctp. u gom. — Cankt-IlerepOypr: Jlanp, 2013 1. — 736 c.
JlononHuTenpHas MTeparypa
2. TlockpeOsbimieB, B.A. [leranu mammu: meroanueckue ykazanus. / B.A.IlockpeObimieB [u ap.]
Bbparck: bpl'Y, 2010. - 53 c.

KoHTpoiabHbIE BONPOCHI AJIsi CAMOIIPOBEPKH:
1. OcHOBHBIE TpeOOBaHMSI, IPEIbABISEMBIE K IPETOXPAHUTEIBHBIM My(TaM.
2. [Ipenmy1iecTBa U HEAOCTATKU IAPUKOBBIX MPEIOXPAHUTEIBHBIX MY(T.
3. Knaccudukanus npe1oxpaHuTeabHbIX My(]T.

JlaGopaTopHas pa6ora Ne 6

UCIHBITAHUE KOHYCHOM ®PUKIITMOHHON MY ®THI

[lepenaya kpyTsiero MoMeHTa GPUKIUOHHBIMU My()TaMu IPOU3BOIUTCS 3a CUET CUJI TPEHUS
Mexay aieMeHTaMu My(Thl. Kak M3BeCTHO, cUly TpeHHsS MOKHO HM3MEHUThH B Ipoliecce pabdoThbl
My(TBI, M3MEHSS CHIy CXaTus TPYIIUXCS IOBEPXHOCTEH. DT My(QTHl JONMYCKaIOT IUIABHOE
BKJIIOUEHUE U BBIKIIOYEHHE, YTO MO3BOJIAET UCKIIOUUTh AUHAMUYECKHE HATrpy3KH Ha MEXaHHU3M.
KonycHble GpUKIMOHHBIE MY(PTHI IPOCTHI 110 YCTPOICTBY, MO3BOJISIOT CO3/1aBaTh Ha MOBEPXHOCTSIX
TPEHMsI 3HAUUTEJIbHbIE HOPMAaJbHBIE JABJICHUS U CHJIbI TPEHUS MPHU MaJbIX YCHJIUSAX BKIIOUYECHUS
(MexaHu3M kiauHa). Ho cpaBHUTENbHO Oouiblve radapuThl U BHICOKHME TPEOOBAaHUS K COOCHOCTH
COEIMHSEMBIX BAJIOB OTPAaHUUYMBAIOT UX PUMEHEHHE.

Ilenb  paboOThI: O3HAKOMUTBLCS € MPUHIMIIOM JEHCTBUSA, pacu€ToM U HCCIIEIOBaHUEM
MPEeIOXPaHUTENBHBIX MY(DT.

3ajaHue:

HcnpiTath KOHYCHYIO QPHUKIIMOHHYIO MY Ty Ha TabopaTopHOH ycTaHoBKke THma JIM-40.

IlopsA10K BBINOIHEHNUS:

1. Paccuutarh oceBoe ycuiine CupaibHOU MPYKUHBI My(THI 1O hopMyie

20T sSina

pabd
np
D, fo
rae f-xkoadduument 3amaca cuemneHus (f=1,25...1,5); Tpuws- 3a7aHHAs BETUYMHA KPYTSILErO

MOMEHTA, MPH MPEBBIIICHUN KOTOPOTo OyaeT cpabaTbiBaTh My(Ta; a-IOJIOBHHA yIila MPU BEPILIMHE
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konyca (a=20°); D¢y~ cpeanuii quamMeTp KOHTakTa (DPUKIMOHHBIX MOBepXHOCTEH; f-k03ddurmeHTt
TpeHust Ha pabounx noBepxHocTsx (f=0,3...0,35).

2. OmnpenenuTs BEIUUUHY CKATHSI MPY>KUHBI [10 TAPUPOBOUYHOMY IpaduKy.

3. IlpomsBectn wucnbITaHue (GPUKIMOHHON MYy(QThI B COOTBETCTBHH C IOPSIKOM,
H3JI0KEHHBIM B JIabopaTtopHoit padote Ne 4.

4. Omnpenenuts Tcp U Toem TIO TpaUKY.

5. Ompenenutb k03P durueHTsl Kocm, Knu.

6. [Toctpouts rpaduk 3aBUCUMBIX OT HATPY3KH BEIHYHMH.

7. B Tabnuity 3aHecTd cpelHUE 3HAYSHHUS ITOJTYY€HHBIX BEJIHYKH.

Popma OTYETHOCTH:

Otuér odopmiusiercs Ha Gopmate A4 U COAEPKUT BCe HEOOXOIUWMBIE OMMCAHUSA, ICKHU3BIL,
pacuéThl U TAOIUIIBI, TUTYJIBHBIN JIUCT U CIIUCOK JIUTEPATYPHI.

3ajilaHue I CaMOCTOSITeNIbHON PabOThI:

N3yunTh KOHYCHYIO (DPUKLIIMOHHYIO MY(]TY.

OcHoBHast TuTepaTypa
1. TronsieB, A.B. [letasm mammu: yueOnuk: / A.B.Tronses, B.I1.3Be3nakos, B.A.Baruep. - 2-e
U3, uctp. u goim. — Cankt-IlerepOypr: Jlans, 2013 1. — 736 c.
JlononHuTenpHas IMuTeparypa

2. TlockpeOsbimieB, B.A. [letanu mammn: meroanueckue ykazanus. / B.A.IlockpeObimieB [u ap.]
Bbparck: bpl'Y, 2010. - 53 c.

KoHTpoibHbIE BONPOCHI AJIsl CAMOIIPOBEPKH:
1. OcHoBHBIE TpeOOBaHUS, TPEIBABISIEMbIC K TPEIOXPAHUTENEHBIM My TaMm.
2. IlpeumytecTBa U HEJOCTATKH KOHYCHBIX (DPUKIIMOHHBIX MY(]T.
3. Knaccudukanus npe1oXpaHuTeIbHbIX My(T.

JlaGopaTopHas pa6ora Ne 7

UCIIBITAHUE JUCKOBOM ®PUKIIMOHHON MY®THI

JluckoBbie (pUKIMOHHBIE MY(THI HanOoOJee MHUPOKO PaCIpPOCTPAHEHBI B MAIIMHOCTPOCHHUH
BBUJY IPOCTOTHl KOHCTPYKIIMHM HX, MajblX Ta0apuUTOB MpH OOJIBLION MOBEPXHOCTU TPEHUS.
[TorpeOHast cuia BKIIOUSHHS HEBEIMKA, TaK KaK OHA MOCIIEI0BATEIbHO OCYIIECTBIISIET IaBICHIE Ha
BCE MOBEPXHOCTU TPEHMS, a HE PACIPOCTPAHSACTCS MEXKIY HUMU. MHOTOJUCKOBas (PUKLMOHHAS
My(dTa COCTOUT U3 KOPITyca, HAPY>KHBIX U BHYTPEHHUX JMCKOB, HAKUMHOTO MEXaHHU3MA.

Ilenb  paboOThl: O3HAKOMUTBLCS C MPUHIMIIOM JEHCTBUSA, pacuéToM U HCCIIEIOBaHUEM
peIOXPaHUTEIBHBIX MY(T.

3ajaHue:

HcnpiTath quckoByro GppuKInoHHYI0 My(PTy Ha T1abopaTopHOii ycranoBke tumna JJM-40.

IopsA0K BBINOJIHEHUS:

1. Paccuurars oceBoe ycunue F,, o popmyine

BT
" Dfz
rae f - koapdunuent 3anaca cuemnenus (=1,25...1,5); Tpus — 3a7aHHAs BETUYMHA KPYTSILETO
MOMEHTAa, MIPU MPEBBIIIEHUN KOTOpOro My(dra gomkHa cpaboTats; Dey- cpeHuit auameTp KOHTaKkTa
1uckoB (Dg=65 Mm); f-koadduuuent tpenus nosepxuocreit (f=0,3); z-koauyecTBO MOBEPXHOCTEH
TpeHus (z=5).

2. OnpenenuTh BETUYNHY CKATHUS MPYKUHBI MY(QTHI IO TAPUPOBOYHOMY TpaduKy.

3. IlpomsBectn wucnbiTaHue GPUKIMOHHOM My(THI B COOTBETCTBUM  C  TOPSJIKOM,
U3JI0’)KEHHBIM B J1a0opaTopHOil padote Ne 4.

4. Ompenenuts Tep U Toem MO TpadUKYy.

5. Ompenenutb k03ppurtuenTsl Kocm, Knu

6. 3aHecTH pe3yabTaThl UCIIBITAHUS B TaOJIHILY.

7. TloctpouTh rpauk 3aBUCUMBIX OT Harpy3KH BEJTMYUH.

F
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PopMa OTYETHOCTH:
Otuér odopmusiercs Ha Gopmare A4 U COAEPKUT BCE HEOOXOIMMBIC OMHUCAHUS, ICKH3BI,
pacy€Thl U TaOIHIIBI, TUTYJIBHBINA JIUCT M CITUCOK JIUTEPATYPHI.
3aj1aHue I CaMOCTOSITeNILHON PaOOTHI:
N3yunTh 1uckoByIo GpUKIIMOHHYIO My(]TY.
OcHoBHast TuTeparypa
1. TronsieB, A.B. Jletanu mamun: yueOHuk: / A.B.Trwonses, B.I1.3Be3gakos, B.A.Baruep. - 2-¢
u3., uctp. u gom. — Cankr-IlerepOypr: Jlans, 2013 1. — 736 c.
JlonoTHUTEIbHAS JIUTEPATYPa
2. TockpeoOrmeB, B.A. [lertanu mamma: meroanueckue ykazanus. / B.A.IlockpeObimieB [ ap.]
bparck: bpl'Y, 2010. — 53 c.

KoHTpoJIbHBIE BOITPOCHI ISl CAMONIPOBEPKHU:

1. OcHoBHBIE TpEOOBAHMSI, IPEIBABISEMBIE K MPEIOXPAHUTEIBHBIM My(TaM.

2. [Ipenmy1iiecTBa U HEAOCTATKH (PPUKIIMOHHBIX IPEIOXPAHUTEIBHBIX MY(]T, IO CPAaBHEHUIO C
KYJIQ4KOBBIMH U IIAPUKOBBIMH.

3. Knaccudukanus npe1oXpaHuTeIbHbIX My(T.

IIpakTnyeckoe 3auaTue Ne 1

MEXAHUWYECKHUE ITPMBOJbI MAIINH

3ajianue:
Pa3paboraTh KHHEMATHYECKYIO CXEMY MPUBOJA.

ITopsA0K BBINOJIHEHUS:

[IpoekTupoBaHue MpUBOJa HAYMHAIOT C Pa3pabOTKU €ro KMHEMaTH4eCKOoW cxeMbl. Cxemy
NpHUBO/Aa OOBIYHO BBIOMPAIOT C MOMOINBIO MApaIETBHOIO aHajdu3a HECKOJbKUX BapHUaHTOB,
KOTOpbIE  TIOJBEPrarOT  CPABHUTEIBHOM  OLEHKE € TOYKM 3PEHHMS  KOHCTPYKTHBHOMW
11eJ1ecO00Pa3HOCTH, COBEPIIEHCTBA KUHEMAaTHUECKOW U CHIIOBOM CXEM, CTOUMOCTH, SHEPIrOEMKOCTH,
rabapuTOB, METAIFIOEMKOCTH U Macchl, y100cTBa cOOpKHU-pa300pKU, 00CITYKUBAHUS.

VcxonHbIMU JaHHBIMU JJ1S1 pa3pa00TKH KUHEMATHYECKON CXEMBI CIIy)KaT 4acTOTa BpAIlleHUs
BEJOMOIO Baja M HE MEHee IBYX HamOoJjee MOAXOIAIMX IPEeIBAPUTENBHO 33JaHHBIX YacTOT
BpallleHus snekTpoasuratens. Iloap3ysack 3TUMHM JaHHBIMHM ONPEAEISIOT o0lee MeperaToqHoe
YUCIO IpuBOAa IJId pacCMAaTpUBACMBIX YaCTOT BpalICHUA BJICKTPOABHUIATCIIA U p33pa6aTI)IBaIOT
HECKOJIbKO BapUAaHTOB KMHEMAaTHUECKUX CXEM IPUBOJIA ¢ pa30UBKOMN MepeJaTOYHOr0 YHUCIa MEXKIY
BUJIaMU TIepeaay.

[Tocne ananmu3a pa3aMYHBIX BAPHAHTOB W CPAaBHUTEIBHOM MX OIEHKH HPOU3BOIAT
OKOHYATEIILHBIN BI>I60p KHHEMaTH4IECKON CXEeMBI JJIsA I[aHI)HeI\/JIHIGFO MMPOCKTUPOBAHHUA ITPUBOJA.

ITpu pa3paboTke KHHEMAaTHUYECKUX CXeM HEOOXOMMO YUUTHIBATh, UTO:

- yeM OBICTPOXOJHEE 3JIEeKTPOJABUTATENIb, TEM MEHBIIE €ro pa3Mepbl, Macca U cromMocTh. Ho ¢
YBEJIMYEHUEM 4YacTOThl BpAIEHUS BO3pacTaeT oolee MepeJaTodyHoe YHMCIO TMPHUBOAA, UTO
HEen30€KHO NMPHUBOAUT K YBEIHMUYCHHIO €T0 pa3MepoB, MacChl M CTOMMOCTH. [loaToMy He ciemyeT
BBIOMPATh AJIEKTPOABHUraTelb C YacCTOTOW BpallleHUs OoJbliei, 4eM 5TO HeoOXOAMMO s
peanu3aii BO3MOXKHOCTEH Tiepeaaun 0e3 YCI0KHEHUS €€ KHHEMaTHYeCKOH CXEMBI;

- TIpu pa30uBKe OOIIEro MepeJaTOuHOro YHucia MEeXKAY CTYMEHSIMH 3y04aThIX Mepeaay sKenaTesIbHO
Ha OBICTPOXOIHBIE CTYIICHN Ha3HAYaTh NepeaToOuHbIe Yrcia Hanoonpmumi. [lepenaroanoe aucio
K101 mociieayromien, 6oiee THXOXOAHOM CTyINEHH, cleyeT Ha3HayaTh MEHbIIE MPebIAyIIel Ha
30...40%. Ilpu sTom Koyileca BceX CTyNEHEW peAyKTOpa IMOJIy4aroTCsl MPUMEPHO OJIMHAKOBOI'O
JIMaMeTpa, YTO yAy4IlIaeT YCIOBHUS UX CMa3KH;

- IIpU HCIOJB30BAaHUMU B IPUBOAC IEPCAad, OCHOBAHHBIX Ha HCIOJb30BaHUH TPCHUA, HX IIO
BO3MOXXHOCTH HCHOJB3YIOT Ha OBICTPOXOJHBIX YyYacTKax IMpPHBOAA, IEPEeNAOIMX MEHbIINE
KPYTSILUE MOMEHTHI.

OcHoBHast TuTeparypa
1. I'ymua, H.B. Jleranu mammn: yyeObnuk / H.B.I'ymuma, B.I'.Kmokos, C.A.lIOpkoB. — 3-¢ wu3f.,
crepeotutn. — Cno0.: Jlans, 2013. — 416 c.
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JlononHurenpHas IuTeparypa
2. Kypwmas, JI.B. KoncrpyupoBanue y310B U geraneit mamuH: CrnpaBouHoe y4eOHO-METOAMUYECKOE
nocobue / JI.B.Kypmas, O.J.Kypmas. — M.: Beicur.mk., 2007. — 455 c.: u.
KoHTpoabHbIE BONPOCHI AJIs1 CAMOIIPOBEPKHU:
1. Yto Ha3bIBaeTCA MAIIMHON U IPUBOJIOM?
2. Yro sBisieTcs NCXOHBIMU JAHHBIMU JJIS1 Pa3padOTKU KUHEMATUYECKOMN cXeMbl?
3. Yto HeoOX0AMMO YUHTHIBATh MPU Pa3padOTKE KUHEMATHYECKOW CXEMBbI?

IIpakTHueckoe 3ausaTue Ne 2

PEMEHHBIE ITEPEJTAYN

3amanue:

Pacyer pemeHHOM Tiepeaun OTKPHITOTO TUTIA M pacdeT Ha MPOYHOCTD.

[TopsI0K BHIIOJIHEHUS:

WcxomuapIiMu TaHHBIMH IS pacyeTa PEeMEHHBIX Tepefad OTKPHITOro Tumna (OcH BaJIOB Ta-
paJlJIeNIbHbI, BpallleHHe IIKUBOB B OJHOM HAINpPAaBIICHUH) SBISAIOTCS TpeOyemas (HOMUHAJIbHAS)
MOIIHOCTH JIBUTATEIS Py M €70 9aCTOTA BPAIICHUS Nog = Nyon, THIT PEMEHHOH TICpEIayu.

PeMennbie mepefgaun — 3T0 OBICTPOXOJHBIC MEPEAAYU U MOITOMY B MPOCKTUPYEMBIX MPH-
BOJIaX OHH PACIIOJIOKEHBI MEPBOM CTYNCHBIO. PacdeT peMEHHBIX Iepenad C MPOPEe3MHCHHBIMU
PEMHSIMH TIJIOCKOTO, KIIMHOBOTO W TOJUKIMHOBOTO CEUCHHUM BBITIOJHSIOT B JIBa dTara: MEpBBIA —
MPOSKTHBIM pacyeT ¢ MENbI0 ONMPEACIICHUS TCOMETPUUYCCKUX IMapaMETPOB TEpeaavyu; BTOPOU —
MIPOBEPOYHBIA pacyeT peMHEH Ha MMPOYHOCTb.

OcHoBHast TuTeparypa
1. I'ynmua, H.B. Jleranu mammn: yueOnuk / H.B.I'ynua, B.I'.Knokos, C.A.FOpkoB. — 3-e¢ u3n.,
crepeotun. — Cno.: Jlanp, 2013. — 416 c.
JlononHuTeNbHAS TUTEPATYpA

2. Kypmas, JI.B. KonctpyupoBanue y3510B u jaeraneid MamuH: CripaBoyHOe Y4eOHO-METOANYECKOE
nocobue / JI.B.Kypmas, O.JI.Kypmaz. — M.: Beicur.iik., 2007. — 455 c.: un.

KOHTpOJIbHBIE BOIIPOCHI JIJII CAMOIIPOBEPKHU:
1. Yto Ha3bIBaeTCS PEMEHHOM mepeaayueii OTKPHITOro Tuma?
2. Yro sBIIsIeTCS MCXOHBIMU JAHHBIMU JIJIST pacyeTa PEMEHHBIX Iepeaad OTKPBITOro TUIa?

IIpakTHyeckoe 3ausaTue Ne 3

MWIMHAPUYECKUWE 3YBYATDBIE ITEPEJIAYN

3ajaHue:

Pacuyer 3yOuaroiil mepesauu u npoBepka Ha MPOYHOCTb.

Ilops10K BBIOIHEHNUS:

Pacyer 3y0uarbix mepefady Ha MPOYHOCTH BBIMOJHSAIOT MO PAa3IMYHBIM METOAMKAM st
3aKpBITHIX Tepenad (PeayKTOpbl, KOPOOKM MepeMeHbl Mepenad) M JUid OTKPBITHIX Iepenad, 4To
omnpezensercs BUAaMHu U3Hoca 3yObeB 3TUX Mepeaay.

3akpvimeie nepedayu pa3MelIeHbl B KOPIYCe, 3aKpbITOM Kpblkoil. CoBMecTHast 00paboTka
OTBEPCTUH MOJ MOJIIUITHUKA 00€CIIeYMBAET COOCHOCTh BAJIOB PEYKTOpPA, MECTAa BXO/la U BBIX0J1a
BaJIOB B PEAYKTOpP YILUIOTHEHBI, KOJiEca MEPENayd XOPOIIO CMa3bIBalOTCS, YTO CO3AAET XOPOIIUE
ycIoBuUs UX paboThl. J{Jis Takux repenay OCHOBHBIM BUIOM pa3pylIeHHs] 3yObeB sIBISETCS MUTHHT.

VYcioBue ycTamoCTHOW KOHTAKTHOM MPOYHOCTH 3yObeB Il MPEJOTBPAIIEHUS MUTHUHTA,

MlIla
Oy <O,
rie o, - KOHTaKTHBIC HaNpsKEeHHs B MecTe paboThl 3yObeB, O\ p - JOMYCKAaeMble KOHTAKTHBIC

HaInpsKEeHHUS.
Pemenne yka3aHHOTO ypaBHEHHS B (OpPME INPOEKTUPOBOYHOIO pacueTa OIpeaesseT
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JIraMeTp miectepHu 01 MITH MEKOCEBOE PACCTOSIHUE aw.
[Tocse BpIOOpa OCHOBHBIX MTAPAMETPOB TEpeayuu, CACAYIONIETo 3a onpeneneHueM di uim aw,
BBITTOJTHSIIOT TIPOBEPKY:
- YCTaJIOCTHOW M3THOHOW MPOYHOCTH 3yOhEB IS MPEIOTBPALICHHS YCTATOCTHOTO M3J0Ma 3yda y
OCHOBaHHS
O < O (IPOBEPOUYHBIH pacyer),
IlIe O - U3TUOHBIC HANIPSHKEHHS y OCHOBAHUA 3y0a, O, - AOIyCKaeMble U3THOHbIE HAIPSDKEHNUS;

- U3TMOHON NMPOYHOCTH 3yObEB IPU MaKCUMAJIBHBIX Harpy3Kax /sl IpeJOTBPAIEHHs CTaTUYECKOTO
u3j10Ma 3y0a y OCHOBaHUS
Ok mx1(2) < Orpmaxa(zy (IPOBEPOUHBIiA pacyer),

TH€ Oz - MAKCHUMAIbHBIE M3TMOHBIE HANPSIKEHUA Y OCHOBAHUSA 3Y02, O ppi(2)

JIOITYCKaeMble MaKCUMaJIbHbIE U3THOHBIE HALIPSKEHUS;
- KOHTaKTHOH TMPOYHOCTH 3yObEB MPU MAKCUMAIbHBIX Harpy3kax s HpeJoTBpPalCHHUS
TUTACTUYECKON ehopMaIiiu pabouux MOBEPXHOCTEH 3yObeB

Ohmax < Oppmaxyz) (IPOBEPOUHBIN pacyer),

TAC O\ o -~ MAKCHMAJIbHBIC KOHTAKTHBIC HAIIPSXKCHUA Ha pa60qI/IX IOBCPXHOCTAX SY6BGB, Oupmax ~

JIOITyCKaeMble MaKCUMaJIbHbIe KOHTAKTHBIE HANPSDKEHUS JUIsl MaTepualia 3y0daThiX KoJiec.

[Ipr TPOEKTHPOBAHUHM PEIYKTOPOB MPOYHOCTHON pacueT 3yObeB OOBIYHO BBINMOJHSIOT
OTHOCHTEJIBHO Iuamerpa miectepHu di. [Ipu npoekTupoBaHUU KOPOOOK MEPEMEHBI Iiepeay pacuer
yallle BHIIOJHSIIOT OTHOCUTEIBHO MEKOCEBOTO PACCTOSHUSA aw. PacueTsl paBHO3HAUHbIE U IPUBOJAST
K OIMHAKOBBIM PE€3YJIbTATaM.

Cxema pacuera 3aKpbIThIX TIepe/iay:

HcxonHsle naHHbIE.

Onpenenenne A0MYyCKaeMbIX KOHTAKTHBIX HANPSHKEHUN JUIS IPOEKTUPOBOYHOTO pacueTa.

1. Omnpenenenue 01 wiM aw U3 HPOCKTHPOBOYHOIO pacyeTa Ha YCTAIOCTHYK) KOHTAKTHYIO
POYHOCTb.

2. BbIOOp OCHOBHBIX MapaMeTpOB HepeaayHn.

3. TlpoBepka yCTaqOCTHOM KOHTAKTHOW MPOYHOCTH 3yOhEB C OIPEICICHUEM JOIMYCKaeMBbIX
KOHTAKTHBIX HaNPsOHKEHUH U1l IPOBEPOYHOTO pacyeTa.

4. KoppekTrpoBKa apaMmeTpoB Mepeiadm.

5. [IpoBepka ycTanocTHOM M3rHOHOI MPOYHOCTH 3yObEB C ONpEAEICHUEM JOMYCKAEMbIX U3THOHBIX
HaIPSDKEHUH IS IPOBEPOYHOTO pacyera.

6. IIpoBepka cTaTH4eCKO KOHTAKTHON M M3rMOHON POYHOCTH 3yOBbEB MPH MEpErpy3Kax.

Omxpuimoele nepeoauu OTHOCATCS K TUXOXOJHBIM IlepefadyaM, OOBIYHO C KOJIeCaMu
3HAYUTEIbHBIX PAa3MEPOB, HEPEIKO BCTPOCHHBIMHM B KOHCTPYKIMIO MAIMHBI, TJie HE obecredyeHa
COOCHOCTh BaJIoB mepenayr. OHM CMa3bIBalOTCSI KOHCUCTEHTHBIMH CMa3KaMM, INEPUOIUYECKU
HaHOCHUMBIMH Ha 3yObsl.

OCHOBHBIM BHJIOM H3HOCAa 3yObEB OTKPBITHIX Iepenay sBiseTcs aOpa3uBHBIA H3HOC.
AOpa3uBHBIN U3HOC YCTPAHSET MOSBJICHUE MIUTHHIA HA Pa00YMX OBEPXHOCTSIX 3yObeB.

VHTEHCMBHOCTh M3HOCA 3aBUCUT B MEPBYIO OYepeb OT yJEIbHBIX JaBIE€HUMN (KOHTAKTHBIX
HanpsbkeHui). [ToaToMy pacueT Ha M3HOC 3yOuUaThIX Mepeaay BBIMOIHAIOT U3 YCIOBUS KOHTaKTHOU
BBIHOCJIMBOCTHU 3YObEB, OIpeiensis AuaMeTp mectepHu. [IpunrumMas gucio 3yOseB mecrepHu z=17 B
BBIUMCJICHHOM JUAaMETpPE HAYaJIbHOM OKPY)KHOCTH IIECTEPHM, ONPEIEISIIOT MOIYJb 3allelICHus,
KOTOpBIM TMpEBBIIACT 3HAYEHHE MOMAYNS 3aleIUIeHHUs W3 YCIOBUS YCTAJOCTHOM W3TrMOHOMN
npounocty Ha 30 %, 4To OyIeT y4uThIBaTh 3amac MPOYHOCTH 3yObEB Ha U3HOC.

[IpencraBnsiercst HelenaecooOpa3HbIM B 3TOM Ciy4yae BBINOJHATH MPOBEPKUM 3yObeB Ha
YCTAJIOCTHBIN M3JI0M, a TAK)KE€ Ha IPOYHOCTD MIPU NEPETPY3KaxX.

Cxema pacuera OTKpBITBIX IIEpe1ay:

Wcxonunie nanHbIE.
1.Onpenenenne qOMyCKaeMbIX KOHTAKTHBIX HAIPSYKEHUH U1 IPOCKTUPOBOYHOTO pacyeTa.

2. Omnpenenenue 01 ¥ M U3 MPOSKTHPOBOYHOT'O pacyeTa Ha YCTAIOCTHYIO KOHTAKTHYIO TPOYHOCTb.
3. Br100p OCHOBHBIX MMapaMeTPOB Mepeadu.
OcHoBHast TuTeparypa
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1. I'ymua, H.B. [Jleranu mammn: yyeObnuk / H.B.I'ynma, B.I'.Knokos, C.A.}OpkoB. — 3-¢ wu3f.,
crepeorutn. — Cno0.: Jlans, 2013. — 416 c.
JlononHurenpHas IuTeparypa

2. Kypwmas, JI.B. KonctpyupoBanue y31n0B u aeraneil MamuH: CpaBo4HOe y4eOHO-METOIUUYECKOE
nocobue / JI.B.Kypmas, O.J.Kypmas. — M.: Beicur.imk., 2007. — 455 c.: u.

KoHTpoabHbIE BONPOCHI AJIs1 CAMOIIPOBEPKH:
1. Uto Ha3bIBaeTCS 3aKPHITHIMU MEepelayaMu’?
2. Yro Ha3bIBaETCS OTKPHITHIMU IIEpeayaMu?
3. Uto ABNAeTCS UCXOAHBIMU JAHHBIMHU ISl 3aKPBITHIX U OTKPBITHIX Mepenau?

IIpakTHueckoe 3ausaTue Ne 4

KOHHMYECKUE 3YBYATDBIE ITEPEJTAY

3ajaHue:
Pacuer koHnueckux 3y0UaTbix mepenay u mpoBepKa Ha MPOYHOCTb.

ITopsA0K BBINOJIHEHUS:
Konnueckas 3yOuaras nepegaua npeHa3HaueHa JUIs Iepeadn KpyTsIero MOMEHTa MEeXAY

BaJlaMH, OCH KOTOPBIX [1€PECEKAIOTCS 1101 HEKOTOPBIM YIJIOM, Yallle Bcero mox yriom o =90°.

Konnueckue nepeaayn CJI0XKHEC HUIMHAPHUYCCKUX B HU3IOTOBJICHHU WM MOHTAXE. KpOMe
JIONYCKOB Ha pa3Mephl 3aleIUICHHsl B INepenadyax HEOOXOIMMO BBIICPKHBATH JIOMYCKH Ha YTJIIbI
KOHYCHOCTH, a IIPHU MOHTAXC — oOecrieynBaTh COBIIaACHUEC BEPIIHNH KOHYCOB.

Ilepeceuenune oceil BanoB 3aTpyqHseT pazmMerieHue omnop. OJHO M3 KOJEC pa3MelaeTrcs
KOHCOJIBHO. DTO TMPHUBOJUT K TOMY, YTO HArpy304Has CHOCOOHOCTh KOHHYECKHX MPSIMO3YOBIX
nepeaay CcocTaBisieT OKoJo 85 % Harpy304HOil CIOCOOHOCTH UMIMHIPUYECKHX Iepeaad
COIIOCTABUMBIX PA3MEPOB.

Pacuer 3y0uarhIx mepenady Ha MPOYHOCThH BBIMOJHSIOT OTAEIBHO JJIS 3aKPBITHIX Hepeaay
(peaykTopoB, KOpoOOK MepeMeHbl Iiepeiad) U OTKPBITHIX Mepeiad.

Jlis 3aKpBITHIX Tepe/iad OCHOBHBIM BUJIOM Pa3pylIeHHs 3yObeB SBISETCS MUTHUHT. Y CIOBUE
IPOYHOCTH 3yObeB O < O, IJI€ O - KOHTAaKTHBIE HAMPsDKEHUS. VI3 MPOEKTUPOBOYHOIO pacyera

nepeiadu ONpeIeNsoT JUaMeTp IECTePHH.
Ilocne ompeneneHus AuaMeTpa IIECTEPHU BBIIOJIHSIOT BBIOOP MapaMeTpoOB Mepeladyd U
IPOBEPKY MPOYHOCTU 3yObEB Ha YCTAJIOCTHBIA M3JIOM (YCIOBHE NMPOYHOCTH Of < Opp, IJI€ O -
U3rHOHBIC HANpPSDKEHHWs) W TMPOYHOCTH 3yObeB TMpH  Teperpy3kax sl NpeJOTBpALICHHS
IIACTUYECKOU fedopMaiun  3y0beB (YCIOBUE TMPOYHOCTH Oy < Cppraxiz)s THE  Opy

MaKCHMaJlbHbIE KOHTAKTHBIC HANpsDKEHWs HpPU MEperpyske Iepefaud) U Uil HpeAoTBpaleHUs
CTaTUYECKOTO H3II0Ma 3YObeB (YCIOBHE IPOIHOCTH Oy oy < Oipaxy(2) » TA€ Oy gy - MAKCHMAJIBHBIC

M3TUOHBIE HATIPSDKCHHUS.
Pacuer 3akpbITBIX IIepeay BBITOIHSIOT MO CIEAYIOIIEN CXEME:
- Ucxonuple maHHEBIE.
- OnpeneneHue A0MyCKaeMblX KOHTAKTHBIX HANPSXKEHUM JIJ1s1 IPOEKTUPOBOYHOTO pacyeTa.

1. Onpenenenne d,, M3 MPOEKTUPOBOYHOTO pacyeTa Ha YCTATOCTHYIO KOHTAKTHYIO IIPOYHOCTS.

2. BbIOOp OCHOBHBIX ITapaMeTPOB Mepeaayu.
3. TlpoBepka yCTaJIOCTHOW KOHTPAKTHOM MPOYHOCTH 3yOhEB C OMPEACIICHUEM JOIYCKaeMBbIX
KOHTAKTHBIX HaNPsKEHUH 711 IPOBEPOYHOr0 pacyeTa.
4. IIpoBepka yCTaIOCTHON M3THOHON MPOYHOCTH 3yObEB C OMPEICIICHUEM JO0MYCKaeMbIX M3THOHBIX
HaANPsDKEHUH 171 IPOBEPOYHOIO pacyeTa.
5. IlpoBepka cTaTUYeCKO KOHTAaKTHON M U3TMOHON MPOYHOCTH 3yObEB MPH MEPErpy3Kax.
Pacyer OTKpBITBHIX IIEpeay BHINOIHSIIOT IO CIEIYIOIIEH CXEME:
- Ucxonnble naHHbIE.
- OnpenieneHye JOMyCKaeMbIX KOHTAKTHBIX HaPSKEHUH 1S IPOEKTUPOBOYHOIO pacyera.

- Onpenenenue d., W3 TPOEKTHPOBOYHOTO PACYETA HA YCTATOCTHYIO KOHTAKTHYIO TPOYHOCTb.

- Bb100p OCHOBHBIX TapaMeTPOB MepeIayu.
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OcHOBHas uTeparypa
1. T'ynua, H.B. Jleranu mammn: yueOnuk / H.B.I'ynua, B.I'.Knokos, C.A.}OpkoB. — 3-e u3fm.,
crepeorur. — Cno6.: Jlanp, 2013. — 416 c.
JlononHuTenpHas JIUTEPATYpa
2. Kypmas, JI.B. KonctpyupoBanue y3510B u aeraneid MmamuH: CripaBo4HOE y4eOHO-METOANYECKOE
nocobue / JI.B.Kypmas, O.JI.Kypma3. — M.: Beicur.mik., 2007. — 455 c.: .
KoHTpoibHbIe BONPOCHI 1JIsl CAMOIIPOBEPKH:
1. Uro Ha3bIBaeTCS KOHUYECKOW 3yOuaToil repenayeii?
2. Kak BeInonHsieTcs pacueT 3y04arbix rnepeaay Ha MpoYyHOCTh?

IIpakTH4yeckoe 3ausaTue Ne 5

[EITHBIE ITEPEJTAY

3ajaHue:
Pacuer nenHbIx nepegad u npoBepKa Ha MPOYHOCTb.

I1opsA10K BBIOIHEHNUS:
Llennas nepexaya — nepenavya ¢ THOKMM 3BEHOM, paboTaronias 1o MpUHLIUITY 3aleTICHHS.
Ilennas nepeaaya B MpocTeiiieM BUJIE COCTOUT U3 BEAYIIEH, BEIOMOM 3Be3104eK 1 'MOKOro
3B€Ha — IPUBOJHOMN LENH, KOTOpasi HaXOAUTCS B 3aLIETIJICHUH CO 3BE€3/I0UKaMH.
[IpenmymecTBa nepenayu:
- BO3MOXKHOCTb IepeaBaTh MOIIHOCTh Ha Ooibine paccTostHus (10 10 M u 6oree);
- BO3MOXXHOCTb UMETH B IIPUBOJIE HECKOJIBKO BEIOMBIX 3BE3/I0YEK;
- KOMIIAKTHOCTb, OOJIbIAsi TATOBasi CIIOCOOHOCTH, HEOONbIIAs HAarpy3ka Ha BaJbl M OIOPHI,
IIOCTOSTHCTBO I1€PENATOYHOI0 YNCIIA.
Henocrarku nepenayu:
- CPaBHUTEIIBHO BBICOKAsl CTOUMOCTD LIETIH;
- HEpaBHOMEPHOCTH JABM)KEHHUS LIETIU U, COOTBETCTBEHHO, BEJOMOM 3BE3/104KHU;
- HE00XO0IMMOCTh CMa3KH LIETIH;
- BBITSDKKA 1IETH U, KaK CJIe/ICTBUE, IIyM, TOTIOJTHUTEIbHbIE JUHAMUUYECKHUE HAaTPy3KH.
Ilennele mepenaun ucnonb3yoT s momHocted no 100...120 xBrt, ¢ nepenatoynsiM
OTHOLIEHHUEM JI0 8, IIPH CKOPOCTH Lienu 10 15 m/c.
Hcnonp3yroT B KaueCTBE MPUBOAHBIX LIECTICH:
- ienu poyinkoBbie Tumna [1P;
- enu BTyjaouHble Thna [1B;
- [IETIM POJIMKOBBIE C U30THYTBIMM IU1acTHHAaMK Tumna [1PU;
- nenu 3youarsie tuna [13.
Kputepun paboTocrnocoOHOCTH U pacyera nepeaay:
- TTOBAs CIIOCOOHOCTH Tepe/iauy;
- JIOJITOBEYHOCTh IIeNH, ONpeaenseMas H3HOCOCTOMKOCThIO IIApHUPOB IEMH, YCTaJOCTHOMN
IIPOYHOCTBIO IUIACTHUH U POJIMKOB LIEIH.

OcHOBHas uTeparypa
1. T'ynua, H.B. Jleranu mammu: yue6nuk / H.B.I'ynua, B.I'.Knokos, C.A.}OpkoB. — 3-e u3m.,
crepeorur. — Cno6.: Jlanp, 2013. — 416 c.
JlononmHUTENbHAS TUTEPATYpa

2. Kypmas, JI.B. KonctpyupoBanue y3510B u jaeraneid mamuH: CripaBo4HOE y4eOHO-METOAMIECKOE
nocobue / JI.B.Kypmas, O.J1.Kypmas. — M.: Beicur.ik., 2007. — 455 c.: .

KoHTpoabHbIE BONPOCHI JIs1 CAMOIIPOBEPKH:
1. Yto Ha3bIBaeTCs LIEMHOU nepeaaveii?
2. IlpenmyniecTBa M HEJOCTATKY LEMHBIX ITepeaay.
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IIpakTHyeckoe 3ausaTue Ne 6

IIEPEJIAUA BUHT-TAMKA

3ajanue:
Pacuer nepenau BUHT-raiika u mpoBepKa Ha IPOYHOCTb.

[TopsA10K BBINOTHEHHUS:

B MammHOCTpoeHMHM Tmepenady «BUHT-Taiikay MPUMEHSIOT s 1peoOpa3oBaHus
BpAIllaTeIbHOTO JABM)KEHUS B IOCTYNATEIbHOE C OOJIBIIUM BBIUTPHIINIEM B CHIIE, NPU BBICOKOI
TOYHOCTH TIEpEeMEIeHHUs] U MO3UIMOHUpoBaHus. [Ipu OOMpIIMX yriax moabeMa BUHTOBOW JIMHHUU
TaKylo Mepenadyy MOKHO HCIOJB30BaTh U JJI MPeoOpa3oBaHUs MOCTYNATENIbHOTO ABM)KEHUS BO
BpalllaTeIbHOE.

[Ipocreiinye BUHTOBbIE YCTPONCTBA — Pa3IMYHOIO TUIA CTSDKKHU, HATSXKHBIE U HaKUMHbBIE
MPHUCIIOCOOJICHMSI, 32KUMHBIE YCTPOMCTBA, a TakKe NPOCTEHININE TpPy30BBIE YCTPOWCTBA —
JIOMKpATbl, py4YHBIE IPECChl, CHEMHHUKU. Pa3zHOOOpa3HO NpUMEHEHHE BHUHTOBBIX YCTPOMCTB B
CTaHKOCTPOEHUHU, CYJJOCTPOECHUHU, B U3MEPUTEIIBHBIX IIpUOOpax.

[IupokoMy pacnpOoCTpaHEHUIO TMepeAadyu «BUHT-Tallka» CHOCOOCTBYET WIPOCTOTa U
HAJICKHOCTh, KOMIIAKTHOCTb IPH BBICOKOW HArpy304HOM CIIOCOOHOCTH, BO3MOKHOCTH 00€CIICUeHUS
BBICOKOW TOYHOCTHU MEPEMEIICHHIA.

OcHOBHOU HEIOCTATOK mepenady — Oonbine morepu Ha TpeHue u Huszkud KIIHA. [ns
YMEHBILIEHUSI TIOTeph LieJIecoo0pa3Ho MPUMEHSITh MHOT03aXOJHBIE PE3bObl C OOJBIIUM YIIIOM
10TbeMa BUHTOBOM JIMHUH, HO IIPH COOJIOJICHIH TPEOOBAHUS CAaMOTOPMOKEHHSL.

Jis  yMmeHbIlIeHUsT TpeHUs B pe3pde TMpU  HM3TOTOBIEHUU TaeK  HCIOIb3YIOT
AaHTH()PUKIIMOHHBIE MaTEPHUABI.

JleificTBeHHBIM CcrOCOOOM YMEHBIICHHS TpPEHUS B pe3bOe sBIAETCS 3aMeHa TpEeHUs
CKOJIbJKEHUSI TPEHUS KaueHus. [ aToro pe3p0y Ha BUHTE M raiike BBIIOJIHAIOT B BUJE BUHTOBBIX
KaHaBOK, CIIYKaIlllUX TOPOKKaAMHU Ka4eHHUS JUISI IIAPUKOB.

Kputepun paboTocnocoOHOCTM mepedauu «BHHT-Tailka» SBISIOTCA NPOYHOCTh U
YCTOMYMBOCTb BUHTA, U3HOCOCTOMKOCTh BUTKOB.

OcHoBHast TuTepatypa
1. T'ynua, H.B. Jleranu mammn: yue6Huk / H.B.I'ynua, B.I'.Knokos, C.A.}OpkoB. — 3-e u3fm.,
crepeotun. — Cno.: Jlanp, 2013. — 416 c.
JlononHuTenbHAS TUTEPATYpa
2. Kypmas, JI.B. KonctpyupoBanue y3510B u jaetaneid mamuH: CripaBoyHOE y4eOHO-METOANYECKOE
nocobue / JI.B.Kypmas, O.JI.Kypmaz. — M.: Beicur.ik., 2007. — 455 c.: un.
KoHTpoabHbIE BONPOCHI AJIsi CAMOIIPOBEPKH:
1. lns 9ero mpuMEHSIOT Niepeady BUHT-Taika?
2. HepgocraTku u npenMyIiiecTBa nepeayd BUHT-TalKa.
3. Kputepuu paboTocriocOOHOCTH mepeaayu BUHT-Taika.

IIpakTHuyeckoe 3auaTue Ne 7

BAJIbI

3ajaHue:
[IpoekTHpOBOYHBIN pacueT BajoB.

IlopsA10K BBIOIHEHNUS:

Banel npegHazHadeHs! Uil nepegadyn KpyTAIIMX MOMEHTOB U MOJAJIEPKaHMsI BPAIlAIOLUXCSI
BMECTe C HUMHU JeTaneld. Banbl, Hecymue Ha cebe JneTanu, depe3 KOTOpble MepeaaeTcss KpyTsIui
MOMEHT, BOCHPUHHMMAIOT OT 3THX JeTajlled Harpy3ku H paboraroT Ha M3rubd u KpyudeHue. OT
JIeMCTBUS OCEBBIX HArPY30K BaJibl padOTAIOT TaKXKe HA PacTsDKEHHE (CoKaTHe).

OHM cayxar i1 NOJAJEp)KAHUS YCTAHOBIEHHBIX HAa HHUX JeTaleil M BBIIOJIHSIIOTCS
BpAILAIOLMMUCS U HETIOABM>KHBIMU. OHU HE TIEpeAaroT KPYTAIIUX MOMEHTOB.

Paznuuaror Banbl npsMble, KojleH4aTtble M ruOkue. HambGonee pacrnpocTpaHeHB! Babl
IpsIMBIE.
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Ocu u Bambl B OOJBHIMHCTBE CIy4yaeB MMEIOT KPYIJVIOE CIUIOIIHOE WIIM KOJbLIEBOE
MIONIEPEYHOE CEUCHUE.

IIpsiMble Basbl B 3aBUCHUMOCTU OT Ha3HA4YE€HUs M3TOTOBISAIOT JIMOO MOCTOSIHHOTO JUaMeTpa
o BCEe IyuHE (TPAaHCMHUCCHOHHBIC BaJibl), JHOO CTYNEHYATHIMHU, T.€. Pa3IMYHOTO CEUCHHs Ha
OTJEJIbHBIX Y4acTKaX, 4TO yI10OHO /Ul yCTAaHOBKH HA HUX JieTaleil.

[Tocamounble ydyacTku BajoB (Oceil), Ha KOTOPBIX YCTaHAaBJIMBAIOT BPAIAIOIIUECS JIE€TalH,
BBIMOJHAIOT IMPEUMYLIECTBEHHO LWIMHAPUYECKUMH WIM TOPa3f0 peKe — KOHUYECKUMH.
[Tocnenuaue NPUMEHSIOT UL O0JIETYSHHUS YCTAHOBKU HA BaJI M CHATHUS HETO TSDKENbIX JIeTallel mpu
HE00XO0IMMOCTH MOBBIIIEHHON TOUHOCTH LIEHTPUPOBAHUS JIETaJICH.

[ToBepXHOCTDH IJIABHOI'O NEPEX0/ia OT OJJHOM CTYNEHM Baja K IpYroi Ha3bIBalOT TaITEIbIO.
PasHocTp MeXIy AuaMeTrpaMH COCEIHHMX CTYIEHEW BajOB JUIsl YMEHBIICHHsS KOHLEHTpalUuu
HaNpsHKEHUH T0JKHA OBITh BO3MOYKHO MEHBIIICH.

JlnamMeTpsl MOCAJOYHBIX YYaCTKOB BaJIOB, Ha KOTOPBIX YCTAHABIMBAIOT BPAIIAIOIIHECS
JIeTaju, JOJDKHBI OBITh BEIOPAHbI U3 YKCIIa HOPMAJIbHBIX JIMHEHHBIX Pa3MEpOB.

OCHOBHBIMU  KpUTEpPHSIMU pabOTOCIIOCOOHOCTH BaJlOB  SIBJIIIOTCS HX IPOYHOCTh MU
HKECTKOCTb.

[lepemeHHBIE 110 BEIMYMHE WM HAIIPABJIICHUIO CUIIBI, JEHCTBYIOIIME HA Bajlbl, BBI3BIBAIOT B
HUX NepeMeHHble HalpspkeHus. [1ocTOsHHbIE MO BEIMYMHE W HAIPaBJICHUIO CHUJIbI BBI3BIBAIOT B
HEIOJBHKHBIX OCSX IOCTOSHHBIE HANPsUKEHUS, a BO BPAILAIOIIMXCS BallaX U OCAX, NIEPEMEHHBIE
HaIPSDKEHUS.

HenonsuxkHble OcH, B KOTOPBIX BO3HUKAIOT IOCTOSHHBIE HAIIPSDKEHUS, PACCUUTHIBAIOT HA
CTaTHUYECKYIO IPOYHOCTD.

IIpy KOHCTPYyMpOBaHMM BaJOB M OCEH I OIpPENEICHHUs pa3MepoB U IPUHATUSA
COOTBETCTBYIOILIEH KOHCTPYKIIMM UX TAK)K€ PACCUMUTHIBAIOT HAa CTATUYECKYIO MPOYHOCTh, & 3aTEM
IIPOBEPSIOT Ha BBIHOCIUBOCTb.

PexomenayeMblil OPsIIOK MPOEKTUPOBAHUS BAJIOB!

1. IlpenBaputenpHelil pacyeT BajgoB. BBINONHAIOT Ha dTane KMHEMATUYECKOIO pacueTra NpUBOJA,
KOI'Jla M3BECTHBI TOJBKO BEJIWYUHBI KPYTSIIUX MOMEHTOB Ha Basax. COCTOMT B ompeaeseHUuu
JMaMETPOB BAJIOB U3 pacueTa Ha KpyuEHHUE.

2. IIpoexkTupOBOYHBIN pacyeT BajoOB. BBIMOIHSIOT MOCiie MPOYHOCTHOIO pacuera BCeX Iepenay
npuBoja. CoCTOUT B ONpPENEICHUH IHAaMETPOB BAJIOB B PACUETHBIX M MPOMEKYTOUYHBIX CEUEHHUAX
pacyeTHOM cxeMbl U3 yCIIOBUS IPOYHOCTH HA U3TMO, KpyueHue, pacTshKeHHe (Coxkatue).

BhINoTHEHNIO TPOEKTUPOBOYHOIO PacyeTa BaJIOB IPEIIIECTBYIOT:

2.1. BeinosiHeHNE KOMIIOHOBKH peayKTopa. Llenb KOMIOHOBKH:

- OIPEJEIIEHNE PACCTOSIHUE MEXKIY ONIOPaMH BaJlOB;

- ONpEe/IeNIEHNE TYHKTOB MPUJIOKEHHUS CUJI, HAarPY’KaOIUX BaJlbl.

2.2. CocTraBieHHE PacUETHBIX CXEM BAJIOB, COCTOAILEE B ONPEICIICHUN BEIMYMH U HAINpPaBICHUN
CHJI, HAarPY>KaIOLIMX BaJIbl B PACUETHBIX TUNIOCKOCTSIX, C Y4ETOM PE3YJIbTaTOB KOMIOHOBKH.

Ilocre mpOeKTHpPOBOYHOIO pacueTa Ha OCHOBE OIPEACIEHHBIX PAaHEEe OUaMETPOB BaJIOB

YCTaHaBIMBAIOT UX QOpMYy.
3. KoHCcTpyHnpoBaHu€e BaJloB.
4. IIpoBepka MPOYHOCTH BAJIOB HA YCTAIOCTHYIO TPOYHOCT.
ITpu HEOOXOIMMOCTH BBIOIHSIOT IPOBEPKY BAJIOB HA )KECTKOCTh U pacueT Ha KoJIeOaHusl.
OcHOBHas uTeparypa
1. T'ynua, H.B. Jletanu mammn: yue6nuk / H.B.I'ynua, B.I'.Knokos, C.A.}OpkoB. — 3-e u3fm.,
crepeotu. — Cno.: Jlanp, 2013. — 416 c.
JlononuurenpHas IuTeEpaTypa
2. Kypmas, JI.B. KonctpyupoBanue y3510B u jaeraneid mamuH: CripaBo4HOE y4eOHO-METOAMIECKOE
nocobue / JI.B.Kypmasz, O.JI.Kypmas. — M.: Beicur.uik., 2007. — 455 c.: ui.
KoHTpoabHbIE BONPOCHI 1JIsl CAMOIIPOBEPKH:
1. lns yero npeaHa3Hau€Hbl Bajibl?
2. Uto ABNISIETCSI OCHOBHBIMU KPUTEPHUSIMH PaOOTOCITOCOOHOCTH BajOB?
3. ITopsinoK MPOEKTUPOBAHUS BAJIOB.
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IIpakTHyeckoe 3ausaTue Ne 8

[MOAIMWITHUKHY KAUYEHMA

3ajaHue:
Bb160p noAMINITHUKOB.

I1opsA10K BBIOJIHEHNUS:

[TonmmnHUKK ciayXaT olopaMu JUlsl BJIOB M Bpalaromuxcs oceid. OHM BOCHPHUHUMAIOT
Harpy3Ku OT BaJIOB U IIEPENAOT UX HA PaMy MallluHBI.

[TogmmnHUKN pa3au4aroT MO BUAY TPEHUA U XapaKTepy BOCHPUHUMaeMoN Harpysku. Ilo
NIEPBOMY NIPU3HAKY IOJUIUITHUKY JETIAT HA:
- INOALIMIIHUKU CKOJIB)KEHMS, Y KOTOPBIX OIIOPHBIM y4YacTOK Bajla CKOJIB3UT II0 ITOBEPXHOCTH
KaueHMS;
- NOJIIMITHUKYA KAYEHHUsl, Y KOTOPBIX OIIOPHBIM y4acTOK Bajla KATUTCS 110 ONIOPHOU IOBEPXHOCTHU C
MCIIOJIb30BAaHUEM TEJl KAYCHHUS.

IIo BTOpOMY npH3HAKy pa3andaroT:
- NOALUMITHUKY PaJUalIbHbIE, KOTOPbIE BOCIPUHUMAIOT paJiiajabHble HATPY3KH,
- IOJIIMIIHUKH YIIOPHBIE, KOTOPBIE BOCIIPUHUMAIOT OCEBYIO Harpy3KH;
- OALIMITHUKU PAaUaIbHO-YIIOPHBIE, KOTOPbIE BOCIPUHUMAIOT PaJiiajabHbIE U OCEBBIE HAIPY3KH.

IIpeqnazHauyeHbl B OCHOBHOM Ui BOCHPHUATHSA PaJAMAIBHBIX HArpy30K, HO MOTYT
BOCIIPUHUMATh OJIHOBPEMEHHO C paJMajbHOM oOceByr0 Harpy3ky (mo 0,7 Heucrosib30BaHHOH
paavanbHbI HArpy3ku). Yroj Hepekoca BHYTPEHHEro KOJjblla MO0 OTHOUIEHHIO K HapyXHOMY <
0,13°.

PekoMenayroTcs A JKECTKMX JBYXOIOPHBIX BajoOB, HPOru0 KOTOPBIX HE HapyllaeT
HOpPMaJIbHOW pPa0OThl MOJIIMIIHUKA; s BajJOB C MAJIbIM pAacCTOSIHUEM MEXAY OIOpaMH
(OTHOILLIEHUE PACCTOSHUS MEXY OIOpPaMHU K JUaMeTpy Bajia MeHblue 10).

[lonmmnHUKKM C KaHaBKOM [ BBOJA IIAPUKOB NPUMEHSAIOT B y3/aX, TI€ HMEETcs
NOBBILICHHAS] paJuaibHas Harpyska, T.K. o0nagaioT OoJblIel rpy30noabeMHOCThIO. [IprMenenue
IIPU OCEBBIX Harpy3Kax HE PEKOMEHyeTCsl.

[ToAmMIHUKN €O CTONMOPHOM KaHaBKOM M OypTUKOM IPUMEHSIOT NMPU HEOOXOIUMOCTU
YMEHBIICHUS NPOI0JIbHBIX rabapuTOB MOALIMITHUKOBOTO y3J1a.

[TopmMnHUKY ¢ 3aUUTHBIMU IMaii0aMu U (ETPOBBIMH YIJIOTHEHUSIMU MPUMEHSIIOT IpU
OTrpaHMUYEHHBIX pa3Mepax MOALIMITHUKOBOIO y3Ja.

[TopmmmnHUKKM B TMpolecce NPOEKTUPOBAHUS HE pPACCUMUTHIBAIOT, HE IPOEKTHUPYIOT, a
BBIOUPAIOT.

K BpIOOpY NOMIIMIHMKOB NPUCTYNAIOT TOCIE NPOEKTHPOBOYHOIO pacyera BaJloB U
OIIpECIICHNUS )KEAEMBbIX BEJINYMH BHYTPEHHHUX AUaMETPOB MOAIINITHUKOB.

OcHoBHast TuTeparypa
1. T'ymua, H.B. Jleranmu mammn: yueOnuk / H.B.I'ymua, B.I.Knokos, C.A.lOpkoB. — 3-e¢ m3i.,
crepeotutn. — Cno0.: Jlans, 2013. — 416 c.
JlonmonHuTeNpHAS IUTEpATypa
2. Kypwmas, JI.B. KoncrpyupoBanue y3i0B U faeraneil mamuH: CripaBoyHOe y4eOHO-METOIMUYECKOe
nocobue / JI.B.Kypmas, O.J.Kypmas. — M.: Beicur.mk., 2007. — 455 c.: ui.

KoHTpoibHbBIE BONPOCHI /111 CAMOIIPOBEPKH:

1. Knaccudukanus noAnmMmHUKOB.
2. BpiOOp MOAIIMITHUKOB

IIpakTHyeckoe 3auaTue Ne 9

OJIEMEHTBI COEIMHEHUA «BAJI-CTYIIULIA»

3ajanue:
Br100p 271€MEHTOB COCTMHEHHUSI «BaJI-CTYITHIIA.

Tlops1OK BBINIOJIHEHUS:
Jlst mepenaun KpyTSAIIEro MOMEHTA C Bajla Ha CTYIHINY Pa3jIuYHOrO BUJA KOJieC, MOIyMydT
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WM, Hao0O0poT, uId (uKcanmuu 3TUX JeTajell Ha Baly NMpPEAHA3HAYCHBI AJICMEHTH COCIMHEHUI
«BaJ-CTYNHIA», K KOTOPBIM OTHOCSAT UIMOHOYHBIC, 3yOuaThle (IUIMIEBBIE), MPOPHUIbHEIC,
KJIMHOBBIE, TIPECCOBBIE, C YIPYTUMHI KOHHYECKUM KOJIBLIAMH U IPYTUE BUIBI COCTHHEHHH.
[Ipeumyiecrsa:
- IPOCTOTa KOHCTPYKIIMH M BBICOKAs Ha/Ie)KHOCTb,
- HU3Kasi ce0eCTOMMOCTh, YI00CTBAa MOHTAXKA.
HenocraTku:
- ocJ1a0JIeHNE CEUYEHHUs Bajla U CTYIHIIbI,
- TEXHOJIOTUYECKHE TPYJHOCTH YCTAaHOBKH Ha Bally JBYX U 0oJiee IMOHOK.
Bri6upator:
. Pazmepsl nonepeuynoro ceyenus mmonok b*h= f(d_ ).

. oy mmonok L=1L_ —(5..10)mm.

. Pazmeps! mmoHo4yHOTrO nasa.

. Ilosig OTKIOHEHUH.

. llepoxoBaTOCTh MOBEPXHOCTEM.

. Jorrycku opMBbI U PACTIONIOKCHHSI IIOBEPXHOCTEH.
. Marepuan mmoHoK.

NN DN kW N

OcHoBHast TuTeparypa
1. I'ynmua, H.B. Jleranu mammn: yueOnuk / H.B.I'ynua, B.I'.Knokos, C.A.lOpkoB. — 3-¢ u3z.,
crepeotun. — Cno.: Jlanp, 2013. — 416 c.

JlonoTHUTEIbHAS JIUTEPATYpa
2. Kypmas, JI.B. KonctpyupoBanue y3510B u jaetaneid mamuH: CripaBoyHOE y4eOHO-METOANYECKOE
noco6ue / JI.B.Kypmas, O.JI.Kypma3. — M.: Beicur.uik., 2007. — 455 c.: un.
KoHTposbHbIE BOIIPOCHI JIJISl CAMOTIPOBEPKHU:

1. IlpeumyriecTBa ¥ HEAOCTATKH DJIEMEHTOB COCTUHEHHSI «BaJI-CTYITHIIAY.
2. PacueT 371€MEHTOB COCIMHEHHUS «BaJI-CTYIUIA» Ha MPOYHOCTD.

9.2. MeToauueckue YKa3aHHUuA 110 BBINMOJIHCHUIO KYPCOBOI'O IIPOEKTA, KOHTpOJ’leOﬁ paﬁoTLI

KypcoBoil mpoeKT siBIsieTcsl caMOCTOSTEIbHON paboTON CTyA€HTa U OCHOBHBIM CIOCOOOM
OBJIaJICHUS] Y4eOHBIM MaTepHalloM B CBOOOJHOE OT OOs3aTENBbHBIX YUEOHBIX 3aHSATHI BpeMms.
KypcoBoif mpoekT mpeacTaBisieT co00i JIOTMUECKH 3aBepIlIeHHOE U O(POPMIICHHOE B BHJE TEKCTa
U3NIOKEHUE CTYACHTOM COJEp)KaHUSl OTIENbHBIX MPOoOJeM, 3aJad U METOJOB HMX pEIIeHUS B
U3y4aeMoil 00JaCTH HAyKH W BBIMOJIHAETCS C LEJIbI0 YIIIYOJIEHHOTO W3YYEHMsI OTIENbHBIX TEM
COOTBETCTBYIOIIUX y4YEOHBIX JUCHUIUIMH M OBIAJCHHUS HCCIEAOBATEIHCKUMU HAaBBIKAMHU.
CopnepxaHue KypcOBOTO IpPOEKTa JOJKHO TIOJTHOCTBIO COOTBETCTBOBAaTh €ro TEME M IUIaHY.
CTpyKkTypa KypCOBOTO NIPOEKTa BKJIOUAET: THUTYJbHBIA JIMCT, COJAEpXKAHUE, JIUCT 3a/IaHMs,
OCHOBHYIO YacCTh, 3aKJIIOUEHHE, CIIUCOK MCIOJIb30BAaHHON JINTEPATYphl, NpuiioxkeHus. Bee paznenst
KypCOBOTO TPOEKTa JIOJKHBI OBITh H3JIOKEHBI B CTPOTOW JIOTMYECKOW MOCIEeNOBATEIbHOCTH WU
B3alMOCBS3aHbI.

KonTponpHast pabora SBIsIETCS CaMOCTOSITENBHOM pabOTON CTyleHTa U OCHOBHBIM
crocoOoM OBJJICHHUS YYEOHBIM MaTepuajoM B CBOOOIHOE OT OO0S3aTENbHBIX yUEOHBIX 3aHATHN
BpeMs. KOHTpOJbHasg paboTa mpeicTaBisieT co0oil JIOrM4ecKkr 3aBeplIeHHOe M O0(OpMIIEHHOE B
BUJIE TEKCTa HM3JIOKEHUE CTYIEHTOM COJEp>KaHUs OTAEIbHBIX MpoOJeM, 3alad U METOJIOB HX
peleHuss B M3y4aeMoW O0JIacTM HayKd W BBIIOJHIETCS C IEJIbl0 YIIIYOJEHHOTO H3Yy4eHUs
OTJIEbHBIX TEM COOTBETCTBYIOUIMX YYE€OHBIX AMCLMIUIMH M OBJAJAEHUS HUCCIIEI0BATEIbCKUMU
HaBblkaMu. CozepikaHue KOHTPOJIbHON pabOTHl JOKHO MOJHOCTHIO COOTBETCTBOBATH €€ TeME U
wiany. CTpyKTypa KOHTPOJIbHOM pabOThl BKIIOYAET: TUTYJIBHBIN JIUCT, COJIEpKaHuE, JIUCT 3a/laHus,
OCHOBHYIO YacCTh, 3aKJIFOUEHHE, CIIUCOK MCIOIb30BAaHHON JINTEPATYPHI, NpUIokeHus. Bee paznenst
KOHTPOJIbHON PabOTHI JOKHBI OBITh M3JIOKEHBI B CTPOTOM JIOTHYECKOW TOCIEI0BATEIIPHOCTH H
B3aUMOCBSI3aHBI.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' M, UCTIOJb3YEMBIX ITPUA

OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA 11O JUCHUIIJIMHE

OC Windows 7 Professional.
Microsoft Office 2007 Russian Academic OPEN No Level.

AnTHBHpYCcHOE IporpaMmMmHoe obecnieuenne Kaspersky Security.
Mathcad Education-University Edition (Jorosop Ne 2607401 ot 29.11.2010 r. Cpok aeiicTBus —
OeccpoyHast JIUICH3US).
KOMIIAC-3D V13 (Cybmunen3uonnsiii goroBop Nell-2011-028 ot 30.09.2011 1. Howmep
muneH3nonHoro cornamenus Kk-11-01142 Jlumensus Ne 12500. Cpok nmelictBus — OeccpodHas

JIUTICH3USL.)

VYuebnas Bepcust «Kommac-3D» (CBoboaHO pactipoctpansemoe [10. Cpoxk nelictBust — 6eccpodnas

JIUTICH3US ).

KOMITAC-3D V12 LT (CBoGomnoe pacmnpoctpansemoe I[10. Cpok geiictBusi — OeccpodHas

JIUTICH3US ).

11. OMUCAHHUE MATEPHUAJIBHO-TEXHUUYECKOWM BA3bI, HEOBXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo Haumenosanue
Ilepeuens ocnoenozo Ne JIP unu IT3
sanamusn ayoumopu obopyoosanus
(VIx, JIP, I13, KII, kp,
CP)
1 2 3 4
JIx JIaGoparopus - Jx Ne 1 -7
JieTane MallvH U
OCHOBBI
KOHCTPYHpPOBaHUS,
JEKINOHHAs
ayJuTOpus
JIP JIaGoparopus PenykTopsl HUIUHAPUYECKUE JPNe 1-7
JeTajiell MallliH U | ABYXCTYIleHYaThle
OCHOBBI TOPU30HTANIbHBIE. PEyKTOPBI
KOHCTPYHPOBaHUS | UEPBAYHBIE OJHOCTYIIEHYATHIE.
YcTaHOoBKa 17151 UCCIIE0OBAHUS
MOJIIMITHUKOB KaueHus M-
28M. YcTaHoBka s
WCCIIEIOBaHMS MOIIUITHUKOB
ckoJibxkeHus: [IM-29M.
VYcTraHOBKA JUTS UCIIBITAHUS
MIPEIOXPAHUTEITBHBIX My(PT
JAM-40. YcranoBka ¢
KOMIUIEKTOM MPUCTIOCOOTICHUN
JUISL UCTIBITAHUN KJIEMMOBOTO,
Pe3b00BOr0 U COEAMHEHHH C
rapaHTUPOBAaHHBIM HATSATOM.
VYcraHoBKa 1 UCCIIEN0BAHUM
repeaadyy BUHT-TanKa.
I13 JIaGoparopus KommiekT yueGHBIX MIaKaToB MM3Ne1-9
JeTajied MallluH U
OCHOBBI
KOHCTPYMPOBAHHUS
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KII

JIaGoparopus
JleTajieii MalllvuH U
OCHOBBI
KOHCTPYHPOBAHUS

Kommiekt yueGHBIX MIaKaToB

Kp

JIaGoparopus
JeTajied MalluH U
OCHOBBI
KOHCTPYHPOBAHHS

Kommuiekt y4eOHBIX MIaKaToB

CP

431

O6opynosanue 10-

1K i5-2500/H67/4Gb (mouuTOp
TFT19 Samsung); npuntep HP
LaserJet P2055D
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Ipunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 NPOBEJIEHUS
IMNPOME/XKYTOYHOU ATTECTAIIUHU OBYUYAIOIIUXCHA IO JUCIUIIIIMHE

1. Onucanue ¢poHa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne
KOMIIETEH Jaement Paznen Tema DPOC
KOMIIeTeHU U
10008
OK-7 CIIOCOOHOCTH K | 1. Beenenue. OGmue 1.1. OcHOBEI 9K3aMEHaIllMOHHEIE
CaMOOpraHu3alud U | CBEICHUS. NIPOECKTUPOBAHUS Bonpocsl Ne 1.1, 1.2
camMo00pa30BaHUIO MEXaHU3MOB,
cTaguu  paspa-
0OTKH.
1.2.Knaccuduxkait 9K3aMCHAIMOHHBIC
U MCXaHU3MOB, Bompockl Ne 1.3
y3JI0B U JIeTajneil.
1.3.TpeboBanus 9K3aMCHAIIMOHHBIC
K JIeTaIsIM, Bompockl Ne 1.4, 1.5
Kputepun pabo-
TOCTIOCOOHOCTH H
BJIMSIIOIIINC Ha
HHUX (aKTOPBI.
2. Mexanndeckue | 2.1.  3yOuatbie HK3aMEHAI[MOHHBIC
nepeaayu. nepeaayu, pacuer Borpockl Ne 2.1, 2.2

Ha MPOYHOCTD.

2.2. UYepssiuHble 3K3aMEeHAI[MOHHBIE
nepenauy, pacyer | Bompocsl Ne 2.1, 2.3,
Ha TIPOYHOCTb. 24,25

2.3. IInanmerap- JK3aMEeHaIMOHHBIC

HBIE  IIepeaayu, Bonpocskl Ne 2.1, 2.6
pacuer Ha

MIPOYHOCTb.

2.4, OpUKINOH- JK3aMeHAI[UOHHBIE
HbIC IIEepefauu, Bompockl Ne 2.1, 2.7,
pacyet Ha 2.8
MPOYHOCTb.

2.5. Pemennsie u 3K3aMeHAI[MOHHBIE
LCITHBIC Bompockl Ne 2.1, 2.9,
repeaadn, pacaer 2.10,2.11

Ha MIPOYHOCTb.

2.6. PrruaxHbie 3K3aMEHAIIUOHHBIC

Iepenadn u
nepeaayn BUHT-
raiika, BOJHOBBIE
nepeaum, pacuer
Ha MPOYHOCTB.

Bompochkl Ne 2.1, 2.12

3. Baisl 1 ocH. 3.1. Bamsl u ocw, 3K3aMEHAIIUOHHBIC
KOHCTpyKIMst ® | Bompocsl Ne 3.1, 3.2,
pac4eThl Ha 3.3
MIPOYHOCTH H
JKECTKOCTb.

4. [ToAMNUITHUAKHA. 4.1. IToamwmmn- 3K3aMEHAIIMOHHBIC
HAKU KadeHwss W | Bompockl Ne4.1,4.2,
CKOJIBKCHHUS, 4.3

BbIOOp M pacueThl
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Ha TIPOYHOCTb.

4.2. V1iaoTHH- 3K3aMEHAIlMOHHBIC
TETbHBIC yCT- BOTIPOCHI Ne 4.4
poMcCTBa.

4.3. Konctpyk- SK3aMEHaIlMOHHBIC

1075051 MO IILIHII-
HUKOB y3JI0B

Bonpocsl Ne 4.5

5. Coenunenns | 5.1. Pe3n0oBEbIe, JK3aMEHaIMOHHbIE
JIeTaje. 3aKJICTIOYHEIE, Bompocel Ne 5.1 —5.21
CBapHbIC, TasH-
HbIC, KJICEBHIC, C
HATSATOM,  IIIIO-
HOYHBIC, 3yOuya-
Tele,  WWTUQTO-
BEIE, KIIEMMOBEIE,
poUITHHBIC.
5.2.  Konctpyk- SK3aMEHaIlMOHHBIC
U W pacueThl | Bompockl Ne 5.2, 5.4,
COEIMHEHUI Ha 5.7,5.8,5.14, 5.17,
MPOYHOCTh. YTI- 5.18, 5.19
pyTHE 3JIEMEHTHI.
6. MydTs 6.1. MydTo SK3aMEHAI[MOHHBIC
MEXaHUYECKUX MEXaHUYECKUX Bompockl Ne 6.1, 6.2,
TIPUBOJIOB. TIPUBOJIOB. 6.3,6.4,6.5
7. Kopnycubsie aeramu | 7.1. KopmycHsie 3K3aMEHAlMOHHbIE
MEXaHU3MOB JeTany MEXaHu3- Borpockl Ne 7.1

MOB

I1K-5

CHOCOOHOCTh  TIpH-
HUMAaTb Y4YaCTHUC B
paborax mo pacuery
U TPOCKTHPOBAHHIO
JleTael M y3J0B
MAaIIMHOCTPOUTENEH
BIX KOHCTPYKIHMH B
COOTBETCTBHUH c
TEXHUYECKUMH  3a-
JaHUSAMH W HCIIOJIb-
30BaHUEM CTaH-
JapTHBIX CpencTB
AaBTOMAaTH3aLUU

MPOCKTHPOBAHUSI

1. Beeneuue. Oo0mue
CBEIECHUS.

1.1. OCHOBBEI
MIPOCKTUPOBAHUS
MEXAHU3MOB,
cTaiuu  paspa-
OOTKH.

SK3aMEHaIMOHHBIC
Bompockl Ne 1.1, 1.2

1.2.Kmaccudmukart
A MEXaHU3MOB,
Y3JI0B U JIETaJeH.

9K3aMEHaLUOHHBIE
Bonpocsl Ne 1.3

1.3.TpeboBanus
K JeTalsIM,
Kputepun pabo-
TOCIIOCOOHOCTH U
BIMSIOIINE  Ha
HUX (paKTOpBHIL.

9K3aMEHalMOHHbIE
Bonpocskl Ne 1.4, 1.5

2. MexaHnueckue
nepeIaym.

2.1.  3yGuatsie
nepeiady, pacuer
Ha MPOYHOCTB.

9K3aMEHAIMOHHBIC
Bonpockl Ne 2.1, 2.2

2.2. UYepssiuHble 9K3aMEHALUOHHbIE
nepenadn, pacuer | Bompockl Ne 2.1, 2.3,
Ha MMPOYHOCTb. 24,25

2.3. IInanerap- 9K3aMEHALHOHHBIE

HBIC nepeaaydu,

Bonpockl Ne 2.1, 2.6

pacuer Ha
IIPOYHOCTb.

2.4, OpuUKIUOH- 3K3aMEHAIIUOHHBIC
HBIE  TIepeaayd, BOmpochl Ne 2.1, 2.7,
pacyet Ha 2.8
MIPOYHOCTb.

2.5. PemenHsle u 3K3aMEHAIIHOHHBIE
LIEITHBIE BOTpochl Ne 2.1, 2.9,
repenayu, pacueT 2.10,2.11

Ha NPOYHOCTh.
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2.6. Ppryaxnrble
rnepenayn 51
rnepenayd  BUHT-
raiika, BOJIHOBEIE
repeavyu, pacueT
Ha IPOYHOCTbD.

9K3aMCHAIMOHHEIC
Borpochl Ne 2.1, 2.12

3. Bais! u ocu. 3.1. Bansl 1 ocwu, 9K3aMEHAIIMOHHBIC
KOHCTpyKIMss u | Bompocsl Ne 3.1, 3.2,
pac4eTst Ha 3.3
MIPOYHOCTH "
JKECTKOCTb.

4. TloAIMITHUKH., 4.1. [onmmumn- 9K3aMEHAalLMOHHBIE
HUKU KadeHwss W | Bompockl Ne4.1,4.2,
CKOJILKEHHS, 4.3
BBIOOp U pacueThl
Ha MPOYHOCTb.
4.2.  YmiotHu- AK3aMEHALlMOHHbIE
TEJIbHBIC yCT- Bonpockl Ne 4.4
pONCTBa.
4.3. KoncTpyk- AK3aMEHAlMOHHbIE
5051 MOALIHNII- Borpockl Ne 4.5

HUKOB y3JI0B

5. Coenunenus | 5.1. Pe3n0oBEIe, 3K3aMEHallMOHHbIE
JIeTanen. 3aKJICTIOYHBIE, Bompockl Ne 5.1 —5.21
CBapHble, TasH-
HbIE, KIIEEeBBIE, C
HATATOM,  IIIO-
HOYHBIE, 3yOda-
Thle,  WTUQPTO-
BbI€, KIIEMMOBBIE,
pouILHEIE.
5.2.  Koncrtpyk- SK3aMEHAlMOHHbIE
MU W pacdeThl | Bompockl Ne 5.2, 5.4,
COeIMHEHUH Ha 5.7,5.8,5.14,5.17,
MPOYHOCTh. Y- 5.18,5.19
pyTHE 3JIEMEHTHI.
6. MydThI 6.1. MydTst 9K3aMEHalMOHHbIE
MEXaHUYECKUX MEXaHUYECKHUX Bompockl Ne 6.1, 6.2,
TIPUBOJIOB. TIPUBOJIOB. 6.3,6.4,65
7. Kopnycusie neramu | 7.1. KopmycHbie JK3aMEHAlMOHHBIE
MEXaHU3MOB JleTalld MEXaHu3- BOmpockl Ne 7.1

MOB

[K-11

CHOCOOHOCTD MPOEK-
TUPOBATH TEXHUYECC-
KOE OCHAIIICHHUE pa-
00UMX MECT ¢ paz-
MEIICHUEM TEXHOJIO-
THYECKOro 00opy-
JIOBaHMUSI, yMEHHEM
OCBaMBaTh BBOJMMOE
obopymoBaHue.

1. Beeneune. O0mue
CBEJICHUS.

1.1. OCHOBBI
MIPOSKTUPOBAHUS
MEXAaHU3MOB,
cTaguu  paspa-
OOTKH.

SK3aMEHallMOHHbBIE
Bompockl Ne 1.1, 1.2

1.2.Knaccuduxkait
s MEXaHW3MOB,
y3JI0B U JIeTajieil.

9K3aMeHaIMOHHBIE
Bonpocsl Ne 1.3

1.3.TpeboBanus
K JIeTaIIsIM,
Kputepuu pado-
TOCTIOCOOHOCTH U
BIMAIOIINE  HA
HUX (aKTOPBHI.

9K3aMeHaIMOHHBIE
Bompockl Ne 1.4, 1.5

2. MexaHu4ueckue
nepeIaym.

2.1.  3yGuatble
nepesiady, pacyer

9K3aMEHAIMOHHBIC
Bonpockl Ne 2.1, 2.2
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Ha TIPOYHOCTb.

2.2. UYepssuHble 9K3aMEHALUOHHBIE
repeaadn, pacuer | Bompockl Ne 2.1, 2.3,
Ha IPOYHOCTbD. 24,25

2.3. IInanerap- SK3aMEHaIlMOHHBIC
HBIC  Tepeaaud, Bompockl Ne 2.1, 2.6
pacyet Ha

MIPOYHOCTb.

2.4, OpuUKIHNOH- 3K3aMeHAIIUOHHBIC
HBIC  Tepeaaud, Bompockl Ne 2.1, 2.7,
pacuer Ha 2.8
MIPOYHOCTb.

2.5. Pemennrle u 3K3aMEHallMOHHbBIE
LIEITHBIE BOTIPOCHl Ne 2.1, 2.9,
repenadu, pacueT 2.10,2.11

Ha TIPOYHOCTbD.

2.6. Ppruaxnbie SK3aMeHAIIHOHHEIC
nepegavu u | Bompochkl Ne 2.1, 2.12

Hepe):[atm BUHT-
raiika, BOJHOBEIC
repeadn, pacueT
Ha TIPOYHOCTb.

3. Baunsl u ocn. 3.1. Bansl u ocw, 3K3aMEHaAIlMOHHBIC
KOHCTpyKUUss U | Bompockl Ne 3.1, 3.2,
pac4eTst Ha 3.3
MIPOYHOCTh u
KECTKOCTD.
4. TIoqQmuUIHUKY. 4.1. [Toammumn- AK3aMEHaI[MOHHBIE
HUKH KaueHUS U Bompochl Ne 4.1, 4.2,
CKOJIb)KCHMUS, 4.3
BBIOOD ¥ pacyeThl
Ha TIPOYHOCTb.
4.2.  YmiaotHu- JK3aMEHAIMOHHbBIE
TEJIbHBIE yCT- Borpock! Ne 4.4
poiicTBa.
4.3. KoncTpyk- SK3aMEHAlMOHHbIE
1805071 HOIIIHII- Bompockl Ne 4.5
HUKOB y3JI0B
5. Coenunenns | 5.1. Pe3n0oBEle, 3K3aMeHAI[MOHHBIE
JieTanen. 3aKJICTIOYHBIE, Borpockl Ne 5.1 —5.21
CBapHble, MasH-
HBIC, KIIE€EBEIC, C
HATATOM,  IIIO-
HOYHBIC, 3y0Oua-
Thle,  WTUPTO-
BBIC, KJIEMMOBEIC,
poUILHBIE.
5.2.  KoHctpyk- JK3aMEHAIMOHHBIC
UUg U pacyersbl Bompockl Ne 5.2, 5.4,
COeIUHEHUH Ha 5.7,5.8,5.14, 5.17,
MPOYHOCTh. Y1I- 5.18, 5.19
pYTHE DJIEMEHTBI.
6. MydToI 6.1. My¢Th 3K3aMEHALMOHHBIE
MEXaHUYECKUX MEXaHUYECKUX Bompockl Ne 6.1, 6.2,
MIPUBOJIOB. [IPHUBOJIOB. 6.3,6.4,6.5
7. Kopnycubie aetamu | 7.1. KopmycHsie JK3aMEHAlMOHHbIE
MEXaHU3MOB JIeTaTu MEXaHUu3- Bompockl Ne 7.1

MOB
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2. JK3aMeHaIlHOHHBIE BOMPOCHI

KomMnerenmuu

Koxa

Onpenenenne

9K3AMEHALMOHHBIE BOITPOCHI

Ne n
HAMMEHOBAHHE
pasnena

3

5

OK-7

CIOCOOHOCTH K
caMOOpraHu3aluu U
caM000pa30BaHUIO

1.1 OcHOBBI MIPOCKTUPOBAHUS
MEXaHH3MOB.

1.2. Ctaguu pa3pabOTKU MEXaHHU3MOB.

1.3. OcHoBHbIE KpUTEPUU
paboTOCIIOCOOHOCTH neTanen u
BIIUSIIONIME HA HUX (DAKTOPBI.

1.4, TpeGoBaHMS K JCTAISIM.

1.5. Knaccudukanuss MeXaHU3MOB, Y3JI0B
U IeTajei.

1. Bgenenue.
OO01e cBeneHus.

2.1. O6mume cBeneHHUS M KiacCUUKAIUS
nepead.

2.2. 3ybOuarsie nepeaayu,
XapaKTePUCTHKA, pACYeT HA IPOTHOCTD.

2.3. YepBsuHbIC nepeaavu,
XapaKTEPUCTUKA U 00JIACTh TPUMEHCHUSI.

2.4. OrnpeneneHne reoMeTpUYECKUX
pa3MepoB YepBsKa U KOJIeca.

2.5. UepBsiuHble mepenayd, pacyeT Ha
POYHOCTb.

2.6. IlmanerapHble mepenauu, pacyeT Ha
IIPOYHOCTb.

2.7. OpUKIHUOHHBIE TIepeIadn, pacyeT Ha
POYHOCTb.

2.8. @OpUKIMOHHBIE  NEepeJayu.
JlocTouHCTBa,  HEAOCTAaTKH,  00IACTh
ucrions3oBanus.  OmpezpeneHue  cuil,
JICMCTBYIOIMX Ha OMOPHI BAJIOB.

2.9. PemeHHble W IEMHBIC IEpeIayH,
pacueT Ha MPOYHOCTb.

2.10. Knaccudukanms peMHEH peMEHHBIX
nepejau. Onenka JIOJITOBEYHOCTH
pEMHEN.

2.11. Twunsl neneu, o0IacTh MPUMEHEHUS
IIENTHBIX Tepeiad, OCHOBBI pacueTa IeTeH.

2.12. Ppruaxsbple Tepenayd U Mepeaavn
BHUHT-TaliKa, BOJHOBBIC IepeaadH, pacuer
Ha TPOYHOCTD.

2. Mexaunueckue
nepeiavm.

3.1. OOmme cBegeHUSI U  OCHOBEI
KOHCTPYUPOBaHHMsI BaJIOB U oceit. O0acTh
OPUMEHCHHST THOKHMX W CIEIHATbHBIX
BAJIOB.

3.2. PacuéTHple CXEMBI IJIsl ONPEACIICHHS
III/IaMeTpOB BaJIOB. OCHOBBI yTO‘-IHeHHOI‘O
pacuéra.

3.3. KoncTpyknmst u pacyeTsl Ha

3. Bayibl 1 ocwu.
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MPOYHOCTH U )KCCTKOCTH BAJIOB 1 oceil.

4.1. TlommunHUKA CKoOJIbxeHusa. OOmme
cBeZlcHHsI W KOHCTpYKIuH. (OCHOBBI
110,100pa MO/ IIIMITHUKOB.

4.2. Bpibop u pacuer Ha MNPOYHOCTH
HOJIINITHUKOB KaYEeHUsI U CKOJIbKCHUSI.

4.3. TlogmmnHuku kKaueHus. PacdérHble
CXEMBI u KpUTEPUU noabopa
HOMIIUITHUKOB KauyeHUS.

4.4, YIOTHUTEIBHBIE YCTPOMCTBA.

4.5. KoHCTpyKIIMM NOAIIMITHUKOB Y3JI0B.

4, TTommunmHuKA.

5.1. [Tyt u MeTonbl OOPHOBI C IIIYMOM H
BUOpAIHEH.

5.2. XapakTepucTuka pe3bd U 3JIEMEHTOB
pe3b0OBBIX  coenmuHEeHWi.  Meroauka
pacyéra COCIMHECHU M.

5.3. [TpyXuHBL. XapaKkTepHuCTHKA.
OOiacTh  HMCIOJB30BAHUSA,  MCTOJUKA
10100pa NPY>KUH.

5.4. OOuye cBeIEHNUS U CPaBHUTEIIbHbBIE
XapaKTePUCTUKH 3aKJIENOYHBIX
COCIMHEHUM. [IpoexTHbII pacuér
JIBYXCPE3HBIX 3aKJIEMNOUHBIX IIIBOB.

5.5. Knaccudpukanus  coequHEHHMA
neraneid  mamumH. MeToauka pacuéra
JUTMHBI JTOOOBOTO IIBA TPH COCAMHCHHUU
BHaXJIECTKY.

5.6. Omnpenencane MOMEHTOB
3aBUHYMBAHUA W  OTBUHYMBAHHUA B
pe3b00BOM COCTMHEHUU JICTAJIeH MaIlTUH.

5.7. Meroauka TPOEKTHOro pacuéra
3aKJIENOYHBIX COCAUHEHUMN.

5.8. XapaKkTepucTuka LITIOHOYHBIX
coenuHeHud.  OcHOBBI  pacuéra Ha
POYHOCTb.

5.9. 3yOuarbie (UUIUIEBBIC) COCAMHCHHS
netaneid MammH. OCHOBBI MPOBEPOYHBIX
pacuéToB.

5.10. Pacuérabie  dopmynsr s
IIPOEKTUPOBAHMSI CBAPHBIX IIBOB BCTHIK U
HAXJIECTHBIX.

5.11. Knaccudukanusi pe3pd, OCHOBHBIE
snemeHTHl. OmnpeaeneHne pa3MepoB raiku
U3 YCIOBHUIH cpe3a pe3bObl.

5.12. CoeauHeHUs C TapaHTHPOBAHHBIM
HaTATOM. MeTtobl MOJIyYEHUs
COCTUHEHUN.

5.13. Llens mpUMeHEHHs YHOPHBIX pe3b0.
[lenp TpuUMEHEHHs TpamnenenIaTbHbIX
HUTUIEBBIX COCTUHEHUH.

5.14. Pacuér nBYyCpe3HOro 3aKJIEMOYHOTO
IBa.

5.15. Tunel 3aKiI€noK IS COEOUHEHUS
HEMETAIUTMYeCKUX  marepuanoB.  Kak

5. CoenuneHus
JeTaneu.
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BBITTOJTHUTE CTHIKOBOM IITOB.

5.16. Ilepeuncnure BUABI  IIIOHOK,
IIMOHOYHBIX cOeAuHEHMH. JIOCTOMHCTBA U
HENOCTATKH 3aKJIENOYHBIX COSTUHEHUN.

5.17. Pacuér yriioBoro cBapHOro ImiBa.

5.18. Pacuer 0OJTOB, IOCTaBJICHHBIE C

3a3opoMm.  Kak momoOpare mnumiieBoe
COCIMHEHHUE. Pacuér JIBYCPE3HOTO
3aKJIENOYHOI0  coeauHeHus.  Pacuér

YIJIOBOI'O CBApHOI'O IIBA.

5.19. Pacuér CTBIKOBOTO CBAPHOTO
coenuHeHus. Pacuér ogHocpe3Horo
3aKJIEMIOYHOTIO 11IBa.

5.20. Tunser 3axnénox. Kakue 3axnénku
KJICTIAIOTCS] HATPETHIMHU.

5.21. TlpoexTHbIi pacy€T ABYCPE3HOTO
3aKJIEIIOYHOrO 1IBA.

6.1. @OpUKIHOHHBIE MYy THI
XapakTepuCcTUKa MPEUMyYIIeCcTBa, 00JIaCTh
UCIIOJIb30BAHMUSL.

6.2. JKéctkme rmyxue U (IIaHLEBBIC
MYy(THI. OCHOBBI ~ MPOEKTHBIX U
IIPOBEPOYHBIX PACUETOB.

6.3. Tumbl mnpenoXpaHUTENbHBIX MYQT.
OcHOBBHI pacuéra QPUKINOHHBIX MY(T IO
peJieIbHOMY MOMEHTY.

6.4. Xapakrepucthka W  00JacTb
IpUMEHEHUH YIPYTHX MyQT.
ITpoBepouHble pacuéTel MyQT.

6.5. Metoguka u OCHOBBI pacyéra
KECTKUX HE PACHICTUIIEMBIX MY(T.

6. MydTsr
MEXaHUYECKUX
IIPUBO/IOB.

7.1. XapakTepucTHKa KOPITYCHBIX JeTanen

7. KopmycHeie

MEXaHHU3MOB. JeTanu Mexa-
HU3MOB.
ITK-5 CIIOCOOHOCTH TpHU- 1.1. OcHoBBI npoektupoBanus | 1. Beenenue.
HUMAaTh y4acTHE B MEXAHU3MOB. OOu1ue cBeeHusl.
pabotax no pacuetry u | 1.2. Ctaguu pa3pabOTKH MEXaHHU3MOB.
MIPOEKTUPOBAHUIO 1.3. OcHOBHBIE KpUTEPUU
JeTaJIed U y3JI0B paboTocrnocoOHOCTH neranei 51
MalIMHOCTPOUTEIIBHBI | BIUSIONTNE HA HUX (DAKTOPBHI.

X KOHCTPYKIIMH B
COOTBETCTBUU C
TEXHUYECKUMH 3a-
JAHUSMHU U UCIIONb-
30BaHUEM CTaH-
JAPTHBIX CPEIICTB
aBTOMAaTU3ALNH
IIPOCKTUPOBAHUS

1.4. TpeGoBaHuUs K AETAJISM.

1.5. Knaccudukanuss MexaHHU3MOB, y3JI0B
U JCTAJICH.

2.1. O6mwme cBeneHUS W KiaccuDUKAIHs
nepeaau.

2.2. 3ybuarsie nepeaaun,
XapaKTepUCTHKA, PACYET Ha MPOYHOCTb.

2.3. YepBsauHble nepenayw,
XapaKTepUCTHKA U 00JIACTh IPHUMEHEHHUSI.

2.4. OnpeneneHue TeOMETPUUECKUX
pa3MepoB YepBsKa M KoJieca.

2.5. UepBsiuHble Nepepayd, pacyeT Ha
IIPOYHOCT.

2. Mexauuueckue
nepenaym.
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2.6. IlmanerapHble mepeaauu, pacyeT Ha
POYHOCTb.

2.7. OpUKUMOHHBIE NIepeayH, pacueT Ha
IIPOYHOCTb.

2.8. @OpUKIMOHHBIE  NEPEJayH.
JlocTonHCTBa,  HEOOCTAaTKH,  00JACTh
ucnons3oBanus.  OmpezpeneHue  cuil,
JISWCTBYIOIIMX Ha OTOPHI BAJIOB.

2.9. PemeHHBIC W IEMHBIE IEpeaayH,
pacueT Ha MPOYHOCTbD.

2.10. Knaccuduxanus peMHEH peMEHHBIX
nepead. Ouenka JIOJITOBEYHOCTH
pEMHEN.

2.11. Tumnsl nene#, 061acTh TPUMEHEHUS
IIEMHBIX TIepeayd, OCHOBBI pacueTa IeTeH.

2.12. PpluaxkHbie mepenayd ¥ Iepeaadn
BUHT-TaliKa, BOJHOBBIC IEpeaadu, pacuer
Ha MPOYHOCTb.

3.1. OOmme cBemeHHS ©  OCHOBEI
KOHCTPYUPOBaHHMsI BaJIOB U oceil. O0acTh
OPUMEHCHHUS THOKHUX W CIEIHAIbHBIX
BaJIOB.

3.2. PacuérHble cXxeMbl ISl OmpeeNeHus
nuaMeTpoB BasioB. OCHOBBI YTOYHEHHOTO
pacuéra.

3.3. KoHcrpykumst ©  pacderel Ha
MPOYHOCTH U J)KECTKOCTh BAJIOB M OCEHl.

3. Bayibl u ocwu.

4.1. TlommunHUKKA CcKoOIbxeHnsa. OOrue
CBelIeHHs] W  KOHCTPYKIHH. (OCHOBBI
110/100pa MOIIIMITHUKOB.

4.2. Bpibop u pacuyer Ha MPOYHOCTb
MOJIIIATTHIKOB KAYSHHSI U CKOJIBKEHUSI.

4.3. TlogmumHUKKA KadeHusa. PacuérHble
CXEMBI u KpUTEpUU noabdopa
MMOAIIUITHUKOB KaueHUsI.

4.4, YI0THUTENBHBIE YCTPOMCTBA.

4.5. KoHCTpYKIIMU MOAMUITHUKOB Y3JI0B.

4. TToamumHuKy.

5.1. [Tyt u meronsl GOpHOBI C LIyMOM U
BUOpalMen.

5.2. XapakTepucTuKa pe3bd U 3JIEMEHTOB
pe3bOOBBIX  coeauHeHWd.  Mertonuka
pacyéra COEJUHEHHUN.

5.3. [TpyXuHBL. XapakTepucTuKa.
OO6nacTb  UCNONB30BAaHUS,  METOAMKA
noadopa Mpy>KuH.

5.4. O06mue cBelleHUsI U CpPaBHUTENbHBIC
XapaKTEPUCTHKU 3aKJIENOYHBIX
COCIMHECHUM. IIpoexTHbII pacyér
JIBYXCPE3HBIX 3aKJIEMOYHBIX IITBOB.

5.5. Knaccugukanuss — coequHeHui
neramed  mamumH. Metoauka pacuéra
JUTMHBI JTOOOBOTO IIBA MPH COCAMHEHHUU
BHAXJIECTKY.

5.6. OmnpenencHue MOMEHTOB

5. CoenuHenus
IeTalIeH.
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3aBUHYNBAaHUA )41 OTBUHYNBAHUA B
pe3b00BOM COCTMHEHUH JIeTaNCH MaIlIHH.

5.7. Meroauka MPOEKTHOTO pacuéra
3aKJIENOYHBIX COEAMHEHU.

5.8. XapakTepucTUKa  IIMOHOYHBIX
coequHeHnnii.  OcHOBbI ~ pacuéra Ha
MIPOYHOCT.

5.9. 3y0Ouarpie (IUIMIIEBBIC) COCAMHEHUS
Jgetaneil MamMH. OCHOBBI NPOBEPOYHBIX
pacuéToB.

5.10.  Pacuérubie  dopmynsl s
IPOEKTUPOBAHUS CBAPHBIX IIBOB BCTHIK U
HaXJICCTHBIX.

5.11. Knaccudukanus pe3pd, OCHOBHBIC
aneMeHThl. Orpe/ieieHue pa3MepoB TaliKu
U3 yCIIOBUH cpe3a pe3bObl.

5.12. CoeaguHeHUs C TapaHTHPOBAHHBIM
HaTSTOM. Mertonbl HOJy4YeHHUs
COCIMHEHUMN.

5.13. Lenp mpUMeHEHHUs YHOPHBIX Pe3bO.
Ilenp mpuUMEHEHHWS  TpanereHIaTbHbIX
IUTUIICBBIX COCTMHCHUM.

5.14. Pacuér OByCpe3HOTO 3aKJIENOYHOTO
[IBa

5.15. Tunel 3aKiI€énoOK I COEOUHEHUS
HEMETAIUTMYEeCKUX  MmarepuasioB.  Kak
BBIITOJIHUTH CTBIKOBOH IIIOB.

5.16. Ilepeuncnmre BUABI  IIIOHOK,
HINOHOYHBIX coeAMHEeHuH. JlOCTOMHCTBA U
HEJIOCTATKH 3aKJIEMOYHBIX COCTMHEHUI.

5.17. Pacuér yrioBoro cBapHoro Iisa.

5.18. Pacuer 0O0JTOB, IIOCTaBJIEHHBIE C

3a30pOM. Kak momobOpats mmmuieBoe
COeIUHEHIE. Pacuér JIByCPE3HOTO
3aKJIEIOYHOTO COCITUHCHMUSI. Pacuér

YIJIOBOT'O CBApPHOTO HIBA.

5.19. Pacuér CTBIKOBOTO CBAPHOTO
coeauHeHus1. Pacuér omHOCpE3HOTO
3aKJIETIOYHOTO TIBA.

5.20. Tunbl 3axnénok. Kakue 3axnénku
KJICTIAIOTCSI HATPETHIMHU.

5.21. TlpoexTHbIl pacy€ér IBYCPE3HOTO
3aKJIEIIOYHOTIO 111BA.

6.1. OpPUKIIMOHHBIE MYy(THIL.
XapakTepHucTHKa MPEUMYIIECTBa, 00JIaCTh
MCTIOJIb30BaHUSI.

6.2. JKéctkme rmyxue U (IaHLEBbIC
My(]THI. OCHOBBI ~ TIPOEKTHBIX |
IPOBEPOUYHBIX PAacUETOB.

6.3. Tumbl mnpeaoxXpaHUTENBHBIX MYQT.
OcHOBBI pacuyéra QPUKIUOHHBIX MY(T IO
peJIeIbHOMY MOMEHTY.

6.4. Xapakrepuctuka Hu  00JacTb

6. MydTsl
MEXaHUYECKUX
MIPUBOJIOB.
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IIPUMEHEHUN YIPyIrux MyQT.

[TpoBepouHbIe pacu€éThl My(PT.

6.5. Meroaguka M  OCHOBBI
KECTKUX HE PACHCIUIACMBIX MY(T.

pacuéra

7.1. XapakTepucTuka KOPIYCHBIX AeTaeil

7. Kopmychsie

MEXaHHU3MOB. JeTanu Mexa-
HU3MOB.
IIK-11 | cmoco6HocTh TIpoek- | 1.1. OcHOBBI npoekTupoBanus | 1. Brenenue.
TUPOBATH TEXHU- MEXaHH3MOB. OOu1re cBeneHusl.
YECKOE OCHAIL[EHUE 1.2. Craguu pa3paboTK1 MEXaHH3MOB.
pabouux mecr ¢ paz- | 1.3. OcHoBHbIE KpUTEpUU
MELIEHUEM TEXHO- paboTOCIIOCOOHOCTH neTanen u

JIOTUYECKOro 000py-
JIOBaHHMSI, YMCHHEM
OCBaMBaTh BBOJUMOE
o0opyoBaHue.

BIIUSIONTNE HA HUX (DAKTOPBI.

1.4, TpeboBaHMS K JETAISIM.

1.5. Knaccudukamus MexaHHU3MOB, Y3JIOB
U JIeTajeH.

2.1. O6mume cBeneHHUS M KiacCU(UKAIUS
nepead.

2.2. 3ybOuarsie nepeaayu,
XapaKTePUCTHKA, pACUYET HA IPOTHOCTD.

2.3. UYepBsuHbIC nepeaavu,
XapaKTEPUCTUKA U 00JIaCTh TPUMEHCHUSI.

2.4. OrnpeneneHne reoMeTPUYECKUX
pa3MepoB YepBsIKa U KOJIeca.

2.5. UepBsuHble TEepedadd, pacyeT Ha
MIPOYHOCTb.

2.6. IlmanerapHble mepenauu, pacyeT Ha
IIPOYHOCTb.

2.7. OpUKIHUOHHBIE TIEpeaayn, pacyeT Ha

POYHOCTb.

2.8. @OpUKIMOHHBIE  NEpeJayu.
JlocTouHCTBa,  HEAOCTAaTKH,  00IACTh
ucrions3oBanus.  OmpezpeneHue  cuil,

HeﬁCTBYIOIHHX Ha OIIOPLI BAJIOB.

2.9. PemeHHble W IEMHBIE IEpeIayH,
pacueT Ha MPOYHOCTb.

2.10. Knaccuduxanms peMHEH peMEeHHBIX
nepejau. Onenka JIOJITOBEYHOCTH
pEMHEN.

2.11. Twunsl neneu, o0IacTh MPUMEHEHUS
IIENTHBIX Tepeiad, OCHOBBI pacueTa IeTeH.

2.12. Ppruaxsbple Tepenayd U Mepeaadn
BHUHT-TaliKa, BOJHOBBIC IepeaadH, pacuer
Ha MPOYHOCTD.

2. Mexaunueckue
nepeiavm.

3.1. OOmme cBemeHUS W  OCHOBEI
KOHCTPYUPOBaHHMsI BaJIOB U oceit. O0JacTh
OPUMEHCHHUS THOKHMX W CIEIHATbHBIX
BaJIOB.

3.2. PacuérHble cxembl JUI ONpeaesIeHus
JuamMeTpoB BasloB. OCHOBBI YyTOYHEHHOI'O
pacuéra.

3.3. KoncTpykumst u  pacyeTsl Ha
MPOYHOCTH U J)KECTKOCTh BAJIOB M OCEHl.

3. Bayibl 1 ocwu.

4.1. TlommunHUKA CKoOJIbxeHusa. OOmme

4, TTommunmHuKA.
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CBElEHUS U  KOHCTPYKIMH. OCHOBBI
no00pa NOJIIUITHUKOB.

4.2. Bpibop u pacuer Ha MPOYHOCTD
HOJIINITHUKOB Ka4eHUsI U CKOJIbKCHUSI.

4.3. TlogmmnHuku kKaueHus. PacdérHble
CXEMBI u KpUTEPUU nmoabopa
HOMIINITHUKOB KauyeHUS.

4.4, YIOTHUTEIBHBIE YCTPOMCTBA.

4.5. KoHCcTpyKIMM NOAIIMITHUKOB Y3JI0B.

5.1. ITytu u meTonbl 60pbOBI ¢ iyMoM U | 5. CoenuHEHUS
BUOpAIHEH. JieTanen.

5.2. XapakTepucTuka pe3b0 U 3JIEMEHTOB
pe3bOOBBIX  coeauHeHud.  Metonuka
pacuéra COeJMHEHHIA.

5.3. [TpyXuHBL. XapaKkTepHUCTHKA.
OOiacTh  HMCIOJB30BAHUSA,  MCTOJUKA
110100pa NPY>KUH.

5.4. OOue CBeIEHNUS U CpPaBHUTEIIbHbBIE
XapaKTePUCTUKH 3aKJIENOYHBIX
COCIMHEHUM. [IpoexTHbII pacuér
JIByXCPE3HBIX 3aKJIENOUHBIX IIIBOB.

5.5. Knaccudpukanus  coequHEHHMA
neraneid  mamumH. MeTtoauka pacuéra
JUTMHBI JTOOOBOTO IIBA TPH COCAMHCHHUU
BHAXJIECTKY.

5.6. Omnpenencane MOMCHTOB
3aBUHYMBAHUA W  OTBUHYMBAHHUA B
pe3b00BOM COCTMHEHUU JICTaJIel MallTUH.

5.7. Meroauka TPOEKTHOro pacuéra
3aKJIENOYHBIX COCAUHEHUMN.

5.8. XapaKkTepucTuka LITTOHOYHBIX
coenuHeHud.  OcHOBBI  pacuéra Ha
POYHOCTb.

5.9. 3ybuarbie (UUIUIEBBIC) COCAMHCHWS
netaneid MammH. OCHOBBI MPOBEPOYHBIX

pacuéToB.

5.10.  Pacuérueie  dopmynsl s
MPOCKTHPOBAHUS CBAPHBIX IIIBOB BCTHIK M
HaXJIECTHBIX.

5.11. Knaccudukanusi pe3pd, OCHOBHBIC
snemeHTHl. OnpeaeneHne pa3MepoB raiku
U3 YCIOBHUIH cpe3a pe3bObl.

5.12. CoeauHeHUs C TapaHTHPOBAHHBIM
HaTATOM. MeTtobl MOJIyYEHUs
COCTUHEHUN.

5.13. Llens mpUMeHEHHs YHOPHBIX pe3b0.
Llenp TpUMEHEHHs TpamlenenIaTbHBIX
HITUIEBBIX COSTMHEHUH.

5.14. Pacuér ABYCpE3HOTO 3aKJIENOYHOTO
miBa.

5.15. Tunel 3aKiI€noK IS COEOUHEHUS
HEMETAJIUTMYeCKuX  marepuanoB.  Kak
BBIIIOJIHUTH CTHIKOBOH IIIOB.

5.16. Ilepeumciure BHIBI  IIIOHOK,
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IIMOHOYHBIX cOoequHEHMH. JIOCTOMHCTBA U
HEIOCTAaTKH 3aKJIENOYHBIX COSIUHEHUH.

5.17. Pacuér yriioBoro cBapHOro IiBa.

5.18. Pacuer 0OJTOB, IOCTaBJICHHBIE C

3a3opoMm.  Kak momoOpars mnumiieBoe
COC/IMHEHHUE. Pacuér JIBYCPE3HOTO
3aKJIENOYHOIO0  coeauHeHus.  Pacuér

YIJIOBOI'O CBApHOI'O IIBA.

5.19. Pacuér CTBIKOBOTO CBApPHOTO
coenuHeHus. Pacuér ogHocpe3Horo
3aKJIEMIOYHOTIO 11IBA.

5.20. Tunser 3axnénox. Kakue 3axnénku
KJICTIAIOTCSI HATPETHIMHU.

5.21. TIpoekTHbIi pacy€T IBYCPE3HOTO
3aKJIENOYHOTO I1BA.

6.1. OPUKITMOHHBIC MYy(]TBHIL.
XapakTepucTruKa MpeuMyIiecTBa, 00J1acTh
UCTIOJIb30BaHUsI.

6.2. XKéctkue rayxue u ¢aHLEeBbIC
MY(TBHI. OcHoBBI IIPOEKTHBIX u
MIPOBEPOYHBIX PACUETOB.

6.3. Tumbl mnpenoXpaHUTENbHBIX MYQT.
OcHOBHI pacuéra QPUKINOHHBIX MY(T IO
peIeIbHOMY MOMEHTY.

0011aCTh
MyQPT.

6.4. Xapakrepuctuka = H
NpUMEHEHUH YIPYTHX
ITpoBepouHble pacuéTel MyQT.

6.5. Metoauka © OCHOBBI pacuéra
KECTKUX HE PACHICTUIIEMBIX MY(T.

6. MydTsl
MEXaHUYECKUX
IIPUBO/JIOB.

7.1. XapakTepucTHKa KOPIYCHBIX JeTanen

7. KopnycHeie

MEXaHH3MOB. JeTaan Mexa-
HHU3MOB.

3. Onucanue noka3zareseil U KPpUTepPUEB OLleHUBAHUS KOMIIETEHIIUIH

IHokazarenu Ouenka Kpurepun
3HaTh: OTJINYHO «OTINYHO» 3aCITy’)KHMBaeT
OK-7 oOydJaronuiics, KOTOPBIA 3HAET oOIIee
- HMETh ob1iee MpeACTaBICHUE 00  yCTpOHCTBE |
IpeJCcTaBiIeHHe 00  yCT- crocobax  JEHCTBHST  MEXaHMYECKHX
policTBe u crocobax yacTell MaIlMH, METOIbl 00eCIeyYeHUs
nefcTBUA MEXaHUUYECKUX paboToCOCOOHOCTH, METOIUYECKHUE,
yacTeii  MaIlldH, MeToIax HOPMaTHBHBIC 51 PYKOBOJISIIIIHAE
obecrieueHus paborocrio- MaTepHuabl, Kacaroluecs

COOHOCTM MX TMpH KOHCT-
pPYUPOBAHUM, HW3TOTOBJICHUSA
U SKCILUTyaTalluu;

ITK-5

- METOIUYECKHE, HOp-
MATHUBHBIC M PYKOBOJIAIIHIEC
MaTepHalIbl, Kacaroluecs
BBITIOJTHSIEMOU pabOTHI,

JKECTKOCTb,

Harpy>keHus,

CHCTEM,

BBITIONTHSIEMOM pabOThI, TEOPETHYECKHE
OCHOBBI 10 pacyeTy JeTajieil U y3JI0oB
o0miero Ha3Ha4YeHHWs] HAa TMPOYHOCTD,
YCTOHYHBOCTh u
BBIHOCJIMBOCTh TPU PA3IMYHBIX THUIIAX
poOIeMbI
MaIllMH Pa3JUYHBIX THUIOB, MPUBOJIOB,
MIPUHLIATIBI

CO3IaHNs

paboTHI,
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- TEOPETUYECKUE OCHOBBI 1O
pacdery JeTalled U Y3JIOB
o0miero  Ha3HaueHUs  Ha
IPOYHOCTD, JKECTKOCTb,
YCTOMYMBOCTb M BBIHOC-
JUBOCTb TPU  PA3JIUYHBIX
TUIIAX HAarpy>KCHHUS,

ITIK-11

- po0IeMbl CO3/1aHHUs
MallMH pa3jJu4HbIX THUIIOB,
IIPUBOJIOB, CHCTEM, IIpPUH-
UMbl PabOThI, TEXHUYECKHE
XapaKTEpUCTUKU, KOHCTPYK-

TUBHBIC 0COOEHHOCTH
pa3pabaThIBaeMbIX u
UCTIONIB3YEMBIX TEXHHUYECKUX
CPEICTB;

Ymers:

OK-7

- yMEeTb CaMOCTOSATEIbHO
KOHCTPYHPOBATh y3J1bl
o0uiero  Ha3Ha4yeHUd IO
3aJJaHHBIM BBIXO/IHBIM
JTAaHHBIM;

- CaMOCTOATEIbHO  MOA-
Oouparb CIIPABOYHYIO
muteparypy, I'OCTs, a
TaKxXe rpaduyeckuit
MaTepuan npu
IPOSKTHPOBAHUY;

[TK-5

- YUUTHIBATH npu
KOHCTPYHPOBAaHUU Tpe-

OOBaHHA TEXHOJOTUYHOCTH,
DKOHOMHUYHOCTH, PEMOHTO-
MPUTOIHOCTH, cTaHjap-
TU3ALNH, YHU(UKAUU
MallMH, OXpaHbl  TpyZa,
DKOJIOTHH;

- BBITIOJTHATh pacueTsl
JeTalled W Y3JI0B MallluH,
MOJIb3YACh CIIPaBOYHOU
mutepatypoil u 'OCTamu;

- ohopmIIATE rpaduueckyro u
TEKCTOBYIO KOHCT-
PYKTOPCKYIO JIOKYMEHTAIIHIO
B TIOJHOM COOTBETCTBUH C
tpeboBanusimu  ECKJ[ wu

ECIIJ;
IK-11
- BBITIOJIHATH pa6OTbI B
obmactu Hay4YHO-TEX-

HUYECKON JEATEIBbHOCTH I10
MIPOCKTUPOBaHUIO,  HHGOP-
MaIlMOHHOMY o0CITyKu-

TEXHUYECKUE XapaKTePUCTHKH,
KOHCTPYKTHBHBIC 0COOCHHOCTH
paszpabarbiBaeMbIX ¥  HCHOJIb3YEMbIX
TEXHUYECKUX CPEICTB. Ymeer

CaMOCTOSITENIbHO KOHCTPYHPOBATh Y3JIbl
o0IIero Ha3HA4YeHUs 1O 3aJaHHBIM
BBIXO/JHBIM JTaHHBIM, CaMOCTOSTEIbHO
oA0upaTh CIPABOYHYIO JIUTEPATYPY,
I'OCTe, a Takke rpadudeckuit
MaTepuan npu MIPOCKTUPOBAHUH,
YUUTHIBaTh NPU  KOHCTPYUPOBAHHHU
TpeOOBaHMS TEXHOJIOTHYHOCTH,
SKOHOMHYHOCTH, PEMOHTOIIPUTOHOCTH,
CTaH/Iap-THU3AINH, YHU(PUKALUNA MAaIIH,
OXpaHbl TpyHa, SKOJOTUH, BBINOJHATH
pacuerbl JeTrajeid W y3J0B MAIlHH,
MOJIB3YSICh CIIPABOYHOI JTUTEpaTypoil u
I'OCTamu, ohopmisiTe TpaduuecKyro 1
TEKCTOBYIO KOHCTPYKTOPCKYIO
JIOKYMEHTALUIO B IIOJIHOM
cootBeTcTBUM ¢ TpeboBanusamu ECKJ u
ECIIJl, BbmmonHATh paboOThl B 00JACTH
HAyYHO-TEXHUUYECKOHN NeATENbHOCTH IO
IPOSKTUPOBAHUIO, HH(POPMAITUOHHOMY
00CITyKUBaHUIO, OpraHu3aluu
IPOU3BOJCTBA, TPyZJa U YIPaBICHHUIO,
TEXHUYECKOMY KOHTPOJIIO B
MaITMHOCTPOCHUU, TTPUMEHSITH METO]IbI
MPOBEICHHUS] KOMILUIEKCHOTO TEXHUKO-
SKOHOMMYECKOTO aHaJn3a B
MAIIMHOCTPOCHUH MJii 0OOCHOBAaHHOTO
NpuHATUS peleHus. Bianeer metogamu
MaTEMaTUYECKOr0 aHaIN3a, CPEICTBAMHU
KOMITbIOTEpHOU Ipaduku (BBOJ, BBIBOJ,
oroOpakeHHe,  mpeoOpa3oBaHHE U
penaKTHpOBaHUE rpaduyecKkux
o0bekToB Ha [IDBM), ocHOBHBIMU
Meronamu pabotel Ha [IOBM ¢

MPUKIIATHBIMU MPOrpaMMHBIMHU
CpencTBaMHu, METOJaMH  ITPOBEICHHS
KOMIIJIEKCHOT'O TEXHHUKO-
YKOHOMHYECKOI0 aHaJIM3a TS

000CHOBAaHHOTO TIPUHATHUS PEIICHUH,
M3BICKAHUS BO3MOXKHOCTH COKPAIIICHHS
MKIa padoT, CONEWUCTBUS TMOATOTOBKE

mporiecca X peanu3aiim c
o0ecrieueHrEM HE0OXOOUMBIX
TCXHHNYCCKHUX JTAaHHBIX B

MallIMHOCTPOUTCIIbHOM ITPONU3BOACTBE.

X0po1o

«Xopomo» 3aCITy’KHUBaET
oOyJaronuiicsi, KOTOpBIH 3HAeT olIiee
MpeACTaBICHUE 00  yCTpOHCTBE |
crocobax  NEHCTBUS  MEXaHUYECKHUX
YyacTeil MalIluH, METOJbI O00CCIIeYCHUs
paboTOCTIOCOOHOCTH,  METOIUYECKHE,
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BaHMUIO, OpraHu3aIH
NpOM3BOJCTBA, TpyAa U
YIPaBICHUIO, TEXHUYECKOMY
KOHTPOJIIO B  MAIIHHO-
CTPOCHHH, IPUMEHSATD
METO/IbI MIPOBEACHUS
KOMILJIEKCHOTO TEXHHUKO-
HYKOHOMHYECKOTO aHajh3a B
MaIIMHOCTPOECHUHU IE
00OCHOBAHHOTO  TNPUHATHS
peleHus;

Baanern:

OK-7

- METOAaMHU mare-
MaTHYECKOI0 aHAJIM3a.

[1K-5

— CpeacTBaMu KOM-
NbIOTEpHON Tpaduku (BBOJ,
BBIBO/I, 0TOOpaxeHue,
npeoOpa3oBaHWe W  pelak-
TUPOBaHUE rpaduyeckux
00bekTOB Ha [I9BM);

- OCHOBHBIMH  METOJaMHU
padorst Ha II9BM ¢
MPUKIIaTHBIMU nmporpam-
MHBIMH CPEJICTBAMH;

[1K-11

- MeToJaMu  TPOBEACHUS
KOMILJIEKCHOT'O TEXHUKO-
HYKOHOMHYECKOTO aHanmm3a
IS 000CHOBAHHOTO
MPUHATUSA peuieHui,
U3bICKaHUs BO3MOXHOCTH
COKpallleHUs] I1MKiIa padoT,
coneicTBus HOJrOTOBKE
nporecca WX pealn3alud C
o0ecrieyeHneM HEeo0Xxo-
JTMBIX TEXHHYECKUX JTaHHBIX
B MAaIIMHOCTPOUTETEHOM
TIPOM3BOJICTBE.

HOpPMAaTUBHEIE u PYKOBOSIIINE
MaTepHaIbI, Kacarouiecs
BBITIOJTHSIEMOM pabOThl, TEOPETHUECKHE
OCHOBBI TI0 pacyeTy JeTajeil u y3J0B
o0uiero Ha3Ha4yeHHWs] Ha MPOYHOCTD,
JKECTKOCTD, YCTOMYUBOCTD 51
BBIHOCJIMBOCTh MPU PA3IUYHBIX THUIAX
Harpy»keHus, MpoOJIEeMBI  CO3JIaHMS
MalllMH Pa3JNYHbIX THUIIOB, IPUBOJIOB,
CUCTEM, TIPUHITAITBI paboThl,
TEXHUYECKHE XapaKTePUCTHKH,
KOHCTPYKTHBHBIC 0COOCHHOCTH
pa3zpabarbiBaeMbIX U  HCIOJIb3YEMbIX
TEXHUYECKUX CpEJICTB. Ymeer
CaMOCTOSITENIbHO KOHCTPYHPOBATh Y3JIbl
o0Iero Ha3Ha4eHUS 10 3aJaHHBIM
BBIXO/JHBIM JTaHHBIM, CaMOCTOSITEIHHO
noa0UpaTh CHPABOYHYIO JIUTEPATYPY,
I'OCTp, a Takke rpadpuveckuii
MaTepual pu MIPOEKTUPOBAHUH,
YUUTHIBATh NPU  KOHCTPYUPOBAHHH
TpeOOBaHMS TEXHOJIOTHYHOCTH,
SKOHOMHYHOCTHU, PEMOHTOIIPUTOAHOCTH,
CTaHIap-THU3AINK, YHU(PUKAIUNA MaIIH,
OXpaHbl TpyHa, SKOJOTUH, BBINOJHATH
pacuerbl Jerajeid MW y3J0B MAIlHH,
MOJIB3YSICh CIIPABOYHOIN JTUTEpaTypoi U
I'OCTamu, opopMisaTh TpaduiecKyro U
TEKCTOBYIO KOHCTPYKTOPCKYIO
JIOKYMEHTAITUIO B TTOJTHOM
cootBeTcTBUM ¢ TpeboBanusamu ECKJ u
ECII/, BbmonHATs paboThl B o0nacTu
HAyYHO-TEXHUUYECKOHN NIEeATENHHOCTH IO
MMPOCKTUPOBAHUIO, HH(HOPMAITMOHHOMY

00CITy’)KUBaHMUIO, OpraHu3aluu
MIPOU3BOJICTBA, TPyJa W YIPABICHHUIO,
TEXHUYECKOMY KOHTPOJIIO B

MalIMHOCTPOEHUH, MPUMEHSTh METOIbI
MIPOBEJIEHUSI KOMIUIEKCHOTO TEXHUKO-
SKOHOMHYECKOTO aHaym3a B
MAIIMHOCTPOEHUH JUIsI 0OOCHOBAHHOI'O
NpUHATHS perieHus. Brnageer meronamu
MaTEMaTHYECKOI0 aHaJIn3a, CPEICTBAMHU
KOMITbIOTEpHOU Ipaduku (BBOJ, BHIBOJ,
oroOpakeHHe,  mpeoOpa3oBaHHE U
penaKTHpOBaHUE rpaduyeckux
o0bekToB Ha [IDBM), ocHOBHBIMU
Mmerogamu paborel Ha [IDBM ¢

MPUKIIATHBIMHU MPOrpaMMHBIMHU
CpencTBamMHu, METOJaMH  ITPOBEICHHS
KOMIIJIEKCHOT'O TEXHHUKO-
YKOHOMHYECKOI0 aHaJIM3a TS

000CHOBAHHOTO TMPHUHATHS PEIICHUH,
WU3BICKAHUSI BO3MOYKHOCTH COKpaIleHUs
1UKJIa PaboT, CONEUCTBUS TMOATOTOBKE
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mporiecca HX peanu3anuu c
obecreucHrEM HEOOXOIMMBIX
TEXHUYECKUX JIAHHBIX B
MaIIHHOCTPOUTEILHOM  IIPOM3BOJICTBE.
Ho oOywaromuiics momyctusl He Oosee
IBYX-TpEX HEJIOYETOB HU  MOMKET
UCIIPAaBUTh HMX CAMOCTOSITEIBHO WM C
HEOOJBIION TOMOIIIBIO MPENO1aBaATEIsI.

Y/10BJIETBOPHUTEJIHHO

«Y 1OBNIETBOPUTEIIHHOY CTaBUTCA
oOyuarolemycs, y KOTOPOro B OTBETE
UMEIOTCS ~ OTJeNbHBIE TPOOETsl B
YCBOGHUM BOIIPOCOB Kypca OCHOBBI
MIPOCKTUPOBAHUS, HE MPEMSATCTBYIOIIUE
YCBOEHHUIO MPOrPaMMHOIO Marepuaa.
YMeeT NpUMEHATh MOJyYEeHHbIE 3HAHUS
0 OCHOBaM IPOEKTHUPOBAHUS IPHU

peLIeHNN MIPOCTHIX 3a1a4 c
UCIOJIb30BaHuEM (OPMYIL.
Heyl0BJIeTBOpUTeabHO | «Heynosnersopurenbno» CTaBUTCSA

oOyuaromiemycs, KOTOpbIH HE 3Haer
oO1ree mpeacTaBiIeHUE 00 YCTPONCTBE U
crocobax  JEeHCTBUS  MEXaHUYECKHX
yacTell MaIllWH, METOIbl O00CCTCUCHHS
paboTOCIOCOOHOCTH,  TEOPETHYECKHE
OCHOBBI TI0 pacyeTy JeTajeil u y3J0B
oOmiero Ha3Ha4YeHHWs] Ha MPOYHOCTD,
KECTKOCTb, YCTOMYHUBOCTH u
BBIHOCIIUBOCTh MpPH PA3JIMYHBIX THUIAX
Harpy»XeHusi, MpoOJIEeMbl  CO3JIaHHS
MalluH pPAa3JINYHbIX THUIOB, MPUBOJOB,

CHCTEM, NIPUHIIUIIBL paboTHl,
TEXHUYECKHE XapaKTePUCTHKH,
KOHCTPYKTHUBHBIE 0COOEHHOCTH

pa3pabaThIBa€MbIX H  HCIOJIb3yEeMbIX
TEeXHHUYECKUX cpeAcTB. He  ymeer
CaMOCTOSITENIbHO KOHCTPYMPOBATh Y3JIbl
o0Ilero Ha3Ha4YeHHUs 1O 3aJaHHBIM
BBIXOJHBIM JIaHHBIM, CaMOCTOSITEJILHO
MoA0UpaTh CIPABOYHYIO IUTEPATYPY,
I'OCTr, a Takke  rpapuueckuii
Marepuai npu MIPOEKTUPOBAHUH,
YYUTHIBATh TPU  KOHCTPYHPOBAHUH
TpeGoBaHUS TEXHOJIOTMYHOCTH,
SKOHOMHUYHOCTH, PEMOHTOIIPUTOHOCTH,
CTaHJapTH3aIUU, YHUPUKAIUA MallH,
OXpaHbl TpyJa, SKOJOTUH, BBINOJIHATH
pacueTbl JeTaliel M Y3JI0B MalluH,
MOJIB3YSICh CIPABOYHOM JINTEPATypoOr
I'OCTamu, ohopMisaTh TpadUIecKyr0 U
TEKCTOBYIO KOHCTPYKTOPCKYIO
JOKYMEHTALUIO B IIOJIHOM
cootBeTcTBUU ¢ TpeboBanusamu ECK/] u
ECII/, BbmonHATs paboThl B o0nacTu
HayYHO-TEXHUYECKON AEATEeIbHOCTH IO
MPOEKTUPOBAHUIO, WH(POPMALMOHHOMY
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00CITy>)KHBaHUIO, OpraHu3alHH
MPOU3BOJICTBA, TPyAa W YIPABJICHUIO,
TEXHUYECKOMY KOHTPOJIIO B
MalIMHOCTPOSHUH, MPUMEHSTh METOIbI
IPOBEJCHHUSI KOMIUIEKCHOTO TEXHHKO-
IKOHOMHYECKOTO aHaym3a B
MAIIMHOCTPOCHUH MJii 0OOCHOBAHHOTO
npuHsaTusa  pewenus. He  Bmameer
METOJJaMH MaTeMaTH4eCKOro aHalu3a,
CpEICTBAMHU KOMIIBIOTEPHON Tpaduku
(BBOS, BBIBOJI, 0TOOpaKeHHE,
npeoOpa3oBaHWe ¥ PEIAKTHPOBAHUE
rpadguyeckux o0bekToB Ha [IDBM),
OCHOBHBIMH MeTOJamMHu paboThl  Ha
II5BM C MPUKJIATHBIMU
IPOrPaMMHBIMH CPEJICTBAMH, METOIaMHU
IPOBEJCHUSI KOMIUIEKCHOTO TEXHHKO-
IKOHOMHYECKOTO aHaIm3a JUTST
000CHOBAaHHOTO TPUHATUS PELICHU,
U3BICKaHUSI BO3MOXKHOCTH COKpPAIICHUS
UKJIa paboT, CONEHCTBUS MOJITOTOBKE

mpoiecca uX peanu3anuu c
o0ecrieueHueM HE0OXOOUMBIX
TEXHUYECKUX JIAHHBIX B

MAallIMHOCTPOUTCIIbHOM ITPOU3BOJICTBC.

4. MeToauyecKkue MaTepHalibl, ONpeaesiolie NMPoueAypPbl OLEHUBAHUS 3HAHUI,
YMeHHUii, HABBIKOB H ONBITA JeSITeJILHOCTH

Juctumimaa OCHOBBI NPOEKTUPOBAHUS HalpaBieHa Ha O3HAKOMIIEHHE C METOAaMH
KOHCTPYUPOBAHMs JleTajlell U y3JI0B OOIIEro Ha3HauyeHUs, Ha MOJyueHHE TEOPEeTHUECKUX 3HAHMH,
KaKk 00OCHOBBIBaTh MPHUHITHE KOHKPETHOTO TEXHUYECKOTO pEHIeHMs MpU pa3paboTKe M3JIEIHi 1o
KOHCTPYKLIUH, TUIIAXKY, KPUTEPHSIM pabOTOCIIOCOOHOCTH AeTaneil 1 COOPOUHBIX €UHMII, HaBbIKaM
KOHCTPYMPOBAaHUS M 4YTEHHUA KOHCTPYKTOPCKOM JIOKyMEHTallMu JUIsl HX JlajdbHEWIIero
MCIIOJIb30BaHUs B IPAKTHUECKOH J1€ATEIbHOCTH.

N3ydenne qucuuminHael OCHOBBI IPOEKTUPOBAHMS IPEAYCMATPUBAET:

— JIeKLHUH,

— nabopaTopHble paboTHI;

— IPaKTUYECKUE 3aHATHS;

— KYpPCOBOH IIPOEKT;

— KOHTPOJIbHYIO paboTy;

— DJK3aMeH.

B xonme ocBoenusi paznena 1 Bmenenume. OOuiye cBeleHUS CTYIEHTHI JOJDKHBI YSACHUTh
OCHOBHbIE TPUHIUIBl [POCKTHUPOBAHUS, CTaguU pPa3pabOTKH TPOEKTa, Kiaccuukaiuo
MEXaHU3MOB, y3JIOB U JeTajle, MpeabsBIseMble K HUM TpeOOBaHMUS.

B xone ocBoeHns paznena 2 MexaHudeckne nepeadu CTYACHTHI JOJDKHBI YSACHUTH BUIBI
MeXaHUYECKUX Iepesay: 3y0uarsle, YepBsuHble, INIaHETapHbIe, (PPUKIIMOHHBIE, pEMEHHBIE, LIETTHBIE,
pBIYaKHbIE, BUHT-Tallka M BOJHOBBIE nepenauu. WX pocromHcTBa M Hemoctatku. Pacder Ha
IIPOYHOCTD.

B xone ocBoenus paznena 3 Bansl 1 OCH CTYAECHTBI JOJKHBI YSICHUTD, YTO HA3bIBAIOT BAJIOM
U OCbHI0, KITACCU(HUKAINIO BAIOB U OCEH, KpUTEpUu pabOTOCIIOCOOHOCTH M pacyeT BajJOB M OCEi Ha
IPOYHOCTb.

B xome ocBoenus pasgena 4 IloAIIMDHUKKA CTYyZIEHTHl JOJDKHBI YSCHUTH MOJIIMIIHUKH
Ka4eHUs U CKOJIbKEHMSI, YIUIOTHUTEIbHbBIE YCTPOHCTBA, KOHCTPYKIIMU MOAIIUITHUKOB y3JI0B.
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B xome ocBoenms pazgena 5 CoeauHEHHs JeTajed CTYAECHThI JOJKHBI YSACHUTH BHUIIBI
COCIMHEHUN JneTaneil: pe3pOOBbIe, 3aKJICMOYHbIC, CBapHbIC, IMAasHHBIC, KJIEEBBIE, C HATATOM,
HIMOHOYHBIE, 3y0uaThie, MTU(TOBbIE, KIEMMOBBIE, TPOGUIbHBIE; UX JOCTOMHCTBA U HEJAOCTATKH.

B xone ocBoenus paznena 6 My(pTbl MexaHHUECKUX MPUBOJIOB CTYACHTHI TOJKHBI YSACHUTD
omnpezaeneHue My(Tbl, KiIacCUPHUKAUIO MYy(T, CYIIECTBEHHbIE IOKa3aTeld My(QT, KpUTEpUU
paboTOCTIOCOOHOCTH MY(T.

B xone ocBoenust paznena 7 KoprnycHble 1eTanyu MEXaHU3MOB CTYAEHTHI TOJKHBI YSCHUTh
OCHOBHBIC ONPEACTICHHS, KIacCU(UKAITUIO KOPITYCHBIX JIeTaJIeH.

[Ipu moAroToBke sK3aMEeHy HEOOXOAUMO O3HAKOMHUTHCS C IK3aMEHALMOHHBIMU BOIIPOCAMHU.
Ha ocHoBe 3TOro Hag0 COCTaBUTH IUIaH MOBTOPEHHS M CHCTEMAaTHU3alMU y4eOHOro MaTepuaia Ha
KOKIbIA JeHb. Henb3s orpaHu4MBaTHCS TOJIBKO KOHCHEKTAaMH JIEKLIUH, cleAyeT MpopadoTaTh
pEeKOMEH/IyeMbIe IperoaaBaTesieM y4yeOHble ocoOust u aureparypy. Heo6xonmmo BHUMATENBHO
MPOYUTATh U YSICHUTH CyTh TPeOOBaHHI KOHKPETHOTO 3K3aMEHAllMOHHOTO Bompoca. B ornenbHON
TETpaau Ha KaKIbIM SK3aMEHALIMOHHBIM BOIPOC CIEAYET COCTaBUTh KPAaTKUM IUIaH OTBETA B
JIOTUYECKON MOCIIEIOBATEIbHOCTU U C (uKcaluel HeoOXOJUMOro WJUTIOCTPATUBHOTO MaTepuana
(mpuMepsl, pPUCYHKH, cXeMbl, [uGpbl). Ecim oTaenbHBIE BOMPOCH MPOTPaMMBI  OCTAIOTCS
HESICHBIMU, UX HEOOXOJUMO HAMMCaTh HA MOJSIX KOHCIEKTa, YTOOBI BBISCHUTH HAa KOHCYJIbTAllUU.
OCHOBHBIE TTOJIOKEHUS TeMbI (TIpaBUIIa, 3aKOHBI, ONPEACTICHHUS U JIp.) IMOCIe TIyOOKOT0 OCO3HAHNE
UX CYTH CIIeyeT 3ay4uTb, MOBTOPSAS HECKOIbKO pa3. Baxueimyro wuHbopmanuio cruemayeTr
0003HayaTh APYrUM LIBETOM, 3TO IIOMOTIAET JIydlle 3allOMHUTh MaTepuai. Korna Bce mOBTOpEeHO U
CUCTEeMATHU3UPOBAaH BeCh Y4EeOHBIM MaTepuan, HE0OXOIUMO MEPECMOTPETh €ro emie pa3 yxXe co
CBOMMU 3aIUCSIMU, IIPOBEPSAsI MBICIEHHO, KakK yCBOCHA KaXxJas Tema.

Ynobuee rorosuthes k Jlk, 113, JIP, sk3ameHy B 4HTalbHOM 3ajie OMOIMOTEKH WU B
crenualIn3upoBaHHOM yueOHOM kaOuHere. B TeueHue cytok HeoOxonumo ynensatb CP 4- 6 gacos,
nenas uepes kaxable 1,5 yaca nepeppiB Ha 15 MuH.

B xome moarotoBku K 1a0OpaTOpHBIM paboTaM HEOOXOAWMO H3YyYUTh METOAMYECKYIO
JUTEPATypy, PEKOMEHOBAHHYIO JIsi MOATOTOBKU K BBIMOJIHEHHUIO paboThI, COCTAaBUTh MPOTOKOJI,
HeoOxoaumeblit 1iist BeinmosHeHus JIP. [lpotokon momkeH BkitouaTh B ceOsi: Ha3Banue JIP, 1ensb,
npuboOpsl W MPUHAIIEKHOCTH, NPUHIUNHMAIBHYIO CXeMy pabodeil YCTaHOBKM U TaOIuIly
pe3yabTaToB. O3HAKOMUTECA ¢ TIopsiikoM BeinosiHeHust JIP. Tlocre Toro xak JIP Oyner BrimonHeHa
HeoOxoaumMo opopMuTh oT4€T 1o JIP u moaroroButhes k 3amute JIP. JlabopaTopHblil mpakTHKyM
COJIEPKUT BOITPOCHI Uit 3amuThl JIP, Ha KOTOpBIE CTYAEHT JOJDKEH OTBETUTH. IJIsl MOATOTOBKU K
3amqure JIP cTyneHTy HE0OXOAMMO O3HAKOMHTBHCS C TEOPETUYECKUM BBEJCHHMEM B Ja0OpaTOpPHOM
IIPAaKTUKYMe€, a TaK)K€ MCIIOJIb30BaTh PEKOMEHAYEMYIO JINTEPATypy U CBOM KOHCHEKT JIeKIUH. Jlius
OONBIIET0 OCBOGHMS MaTepuana OTBETHl Ha BOMNPOCHl peKoMeHayeTcs o¢GopMIIATh B BUAE
KOHCIIEKTA.

PaGora c¢ nuTeparypoil sBIsSeTCSs BaKHEHIIMM 3JI€MEHTOM B MOJYyYEHMHM 3HAHMU 110
muciumuinbe. [Ipexae Bcero, HEOOXOAMMO BOCIIONIB30BAThCSA CIIMCKOM PEKOMEHYEMOi 1Mo JaHHOU
JUCLUIUINHE JUTEpaTypol. JlONOJIHUTENbHBIE CBEACHHS MO M3y4aeMbIM TEMaM MOXHO HaWTH B
IepruoInYecKo reuatu u MarepHere.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI

OCHOBBI IPOCKTHPOBAHUS

1. Hean 1 32024 M CHUTLTHHBI

[lenpro M3ydeHUs TUCIUIUIMHEI SBISICTCS: HAYYHTHh METOAAM KOHCTPYWPOBAHHMS JIETANCH W
y3JI0B OOIIEro Ha3HaueHUs; 0OOCHOBBIBATh MPUHATHE KOHKPETHOIO TEXHUYECKOTO PEIICHUS MPHU
pa3pa0oTKe H3ACIHH 10 KOHCTPYKIMH, THITAXY, KPHTEPUSAM pPabOTOCIIOCOOHOCTH JeTaield H
COOPOYHBIX €IMHUII, HABBIKAM KOHCTPYHUPOBAHUS U YTCHUS KOHCTPYKTOPCKOM JIOKYMEHTAIIUH.

3anaueil M3y4eHHs TUCIUTUIUHBI SIBISICTCS:

- I3yYCHHE TEOPETUICCKUX OCHOB MTPOSKTUPOBAHHUSI JICTAJICH MAIIIVH;

- 03HAaKOMJICHHE C OCHOBAMH PA3BUTHS TCOPHH MMPOCKTHPOBAHHUS;

- O3HAKOMJICHHE ¢ TPEOOBaHUSAMH K MaTepuaiam, ICTalsIM W y3JIaM MallliH I[PH KX
pa3paboTke;

- 03HAaKOMJICHHE C METOJaMH, IIPaBUIAMHA, HOPMaMH MMPOCKTHUPOBAHUS ¥ KOHCTPYHUPOBAHUS
dopM, pa3MepoB, TEXHHYECKUX YCIOBUH M TEXHOJOTMYECKMX TPEOOBAaHMH K W3rOTOBICHHIO
JeTanel ¥ COOPOYHBIX CMHHMII,

- IPUBUTHUE HABBIKOB K Pa3pa0OTKE W BBIOJHEHUIO YEPTEKEH HA MPOCKTHPYEMbIC H3ICITHS
1 OOBEKTEHI;

- 03HAKOMJICHWE C OCHOBAaMH HCIBITAHWHA W3JEIHHA IS OMPEICIICHUs DKCIUTYaTallHOHHBIX
XapaKTePUCTHK.

2. CTpyKTypa AUCHUNIHHBI
2.1 OOm1as TpyI0EMKOCTh TUCIUIUIMHBI cocTaBisieT 144 yacoB, 4 3a4€THBIX €AMHMUII

2.2 OCHOBHBIE pa3JeNbl JUCIUTUTHHBL:
1 — Beenenwne. OOmME CBEICHUS.

2 — MexaHWYeCKHE TIePeIadH.

3 — Banser 1 ocH.

4 — TTOIINITHUKY.

5 — Coennuenns neraieii.

6 — My(dThl MEXaHUYECKUX PUBOJIOB.
7 — KoprycHble 1eTanu MeXaHHu3MOB.

3. Ilnanupyemble pe3ybTaTbl 00y4eHHUs! (epeyeHb KOMIeTeHIMiA)

[Tporecc n3yueHust TUCUUIUIMHBI HAlIpaBJieH Ha (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIIHA:

OK-7 - ctocoOHOCTh K CaMOOPTaHU3AIIUN U CaMOOOPa30BaAHMIO;

[IK-5 - cnocobHOCTH MpUHHMATh ydacThe B padOTax IO pacyeTy U HPOEKTUPOBAHUIO
JIeTaredl M y3JI0B MAalIMHOCTPOUTENBHBIX KOHCTPYKUHUHA B COOTBETCTBUHU C TEXHHYECKUMU
3aJJaHUSIMU M UCII0JIb30BAHUEM CTaHAAPTHBIX CPEACTB aBTOMATH3aLUU POEKTUPOBAHUS;

IIK-11 - cnocoGHOCTh NPOEKTHPOBATH TEXHUYECKOE OCHAIIEHHE pPAa0OYMX MECT C
pa3sMeleHHEeM TEXHOJIOTHUECKOro 000py/JOBaHNUS, YMEHHEM OCBauBaTh BBOJMMOE 000PYI0BaHHE.

4. Bua npoMeKyTOYHOM aTTeCTallM. 3K3aMeH.
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Hpunaoxenne 3

IlIpomokon 0 0ononneHuAX u u3MeHEHUAX 8 padoueil npozpamme
na 20__ -20 YueoHblil 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCSTCS CIEAYIONINE JONOTHECHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILIMHE BHOCATCS CIEIYIOLINE N3MEHEHUS:

[TpoTtokon 3acemanust kadeapsr Ne OT«__ » 20 r.,
(paspabomuux)

3aBenyrommii kadeapoit

(noonuce) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JIUCHUIIJIMHE

1. Onucanmne poHIA OLIEHOYHBIX CPEICTB (MACIOPT)
- 1t Habopa 2015-2017 r.r.:

Ne
KOMIIETEH JNeMeHT Paznen Tema DPOC
KOMIIeTeHLMH
107071
OK-7 CIIOCOOHOCTH K | 1. Beenenue. OGmue 1.1. OcHOBEI KII

CaMOOpPTraHM3alMH ¥ | CBEICHUS. MIPOEKTUPOBAHHS

camMo00pa30BaHUIO MEXaHU3MOB,
CTaiuu  paspa-
0OTKH.
1.2.Knaccugukar JIEKIHS Ipecc-
U1 MEXaHU3MOB, koHpepennus, KII
Y3JI0B U JIeTajneil.
1.3.TpeboBanus JIEKITUS TIpecc-
K JeTalsM, koHpepennus, KII
KpUTEepun pado-
TOCTIOCOOHOCTH H
BJIMSIIOIIINIC Ha
HHUX (aKTOPBI.

2. Mexanndeckue | 2.1.  3yOuatbie JIEKITUS TIpecc-
nepenayn. nepeniauy, pacuer | KoHdepeHIus, OT4eT

Ha MPOYHOCTL.

o JIP, KI1T

2.2. YepssiuHble
nepeaayu, pacuer
Ha MPOYHOCTb.

JIEKIIHSI TIpecc-
KOH()epeHIIHs, OTYET
mo JIP, KII

2.3. IInanmerap-

JIEKIIHSI TIpecc-

HBlE  TIepenaud, | KoHdepeHIus, oT4eT
pacyet Ha o JIP, KII
MIPOYHOCTb.

2.4, OpUKINOH- JIeK U mpecc-
Hble Tepenaud, | KOH(epeHUus, OTYeT
pacyer Ha o JIP, KII
MIPOYHOCTb.

2.5. Pemennsie u
LIETTHBIE
repeiayn, pacueT
Ha IPOYHOCTD.

JIEKIIHSI TIpecc-
KOH()epeHIHs, OTYET
o JIP, KII

2.6. Ppryaxnblie
nepeaavn 5
rnmepegadn  BHUHT-
raiika, BOJHOBEIC
nepeaadu, pacuer
Ha MMPOYHOCTb.

otuer no JIP, KII

3. Basibl 1 ocH.

3.1. Bansl u ocu,
KOHCTPYKIIUSL H

pacueTsl Ha
MPOYHOCTh u
JKECTKOCTB.

JIEKITUS TIpecc-
KOH(epeHLIUs, OTYET
o JIP, KI1

4. [ToAMNUITHUAKHA.

4.1. IToamwmmn-
HUKHA KauyeHHs H
CKOJILKEHMS,

BBIOOD ¥ pacUEeThI

otuet 1o JIP, KII
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Ha TIPOYHOCTb.

4.2. YnoTHu-
TeJIbHbIE yCT-
poMcCTBa.

otuet 1o JIP, KII

4.3. Konctpyk-
1005071 TTO/IIITHUTI-
HUKOB y3JIOB

otuet 1o JIP, KII

5. Coennuenus
JeTanem.

5.1. Pe3p0OoBEIE,
3aKJICTIOYHBIE,

CBapHbIe, TasH-
HbIC, KJIEEBBIC, C
HATSTOM,  ILIO-
HOYHBIC, 3yOuya-
TBle,  IITH(TO-
BbIC, KIIEMMOBBIC,
npoUIbHBIE.

otuet 110 JIP, KII

5.2.  Koncrpyk-
OUsl M pacyeThbl
COCIMHEHNN Ha
IIPOYHOCTh. YII-
pYTHe 3JIEMEHTHI.

otuet 1o JIP, KII

6. MydTs
MEXaHHUUYECKIX
MIPUBOJIOB.

6.1. MydTo
MEXaHHYECKHX
PUBOJIOB.

KII

7. Kopmycuble perann
MEXaHU3MOB

7.1. KopnycHble
JeTand MEXaHu3-
MOB

KII

I1K-5

CIOCOOHOCTh
NPUHUMATH
yuyacTue B paboTax
10 pacyery u
IPOEKTHUPOBAHUIO
JleTanei u y3JoB
MAaIInHOCTPOUTEND
HBIX KOHCTPYKLHN
B COOTBETCTBUH C
TEXHUYECKUMHU
3aJaHUSIMU U
UCTIOJIb30BaHUEM
CTaHJapTHBIX
CpEICTB
aBTOMaTHU3alluU
MIPOEKTHPOBAHUS

1. Beeneuue. Oo0mue
CBEJCHUS.

1.1. OCHOBBEI
MPOCKTUPOBAHUSI
MEXaHH3MOB,
cTaiuu  paspa-
OOTKH.

KII

1.2.Kmaccudmukart
Usg MEXaHU3MOB,
Y3JIOB U JIETaJeH.

JICKIIHS TIpecc-
koH(pepennus, KI1

1.3.TpeboBanus

K JeTalsIM,
KpUTepun pado-
TOCTIOCOOHOCTH H
BIMSIOIINE  Ha
HUX (aKTOPBI.

JIEKLUS TIpecc-
koH(pepennus, KI1

2. MexaHuueckue
nepeIayn.

2.1.  3yOuartsie
repeiadyn, pacueT
Ha TIPOYHOCTb.

JIEKIIFSI TIpecc-
KOH()EpEeHIIHs, OTYET
o JIP, KII

2.2. YepssaHbie
nepeaayuu, pacyer
Ha IPOYHOCTb.

JIEKIHS TIpecc-
KOH(EpEHIIUs, OTYET
o JIP, KII

2.3. Ilnanerap-

JIEKLUsI mpecc-

Hble Tlepenavd, | KOH(EepeHIus, oTIeT
pacyer Ha o JIP, KII
MIPOYHOCT.

2.4, OpUKINOH- JIeKIUsA mpecc-
Hble Tlepenaud, | KOH(EpeHIus, oTIeT
pacyer Ha o JIP, KII
MIPOYHOCTB.

2.5. Pemennrie u JIEKIIHSI TIpecc-
LICIIHbIE KoH(pepeHnus, 0OT4eT

nepeaadu, pacuer
Ha TIPOYHOCTb.

no JIP, KII
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2.6. Ppryaxnrble
repenayu 51
rnepenayd  BUHT-
raiika, BOJIHOBEIE
repeavyu, pacueT
Ha IPOYHOCTbD.

otuet 1o JIP, KII

3. Base! 1 ocu.

3.1. Bansl 1 ocwu,
KOHCTPYKIIUSL H

pacyeTsl Ha
MIPOYHOCTH "
’KECTKOCTb.

JIEKIIHS TIpecc-
KOH()EPEHIIUS, OTYET
no JIP, KII

4. [ToAMHAITHAKHA.

4.1. Iommwmmn-
HUKHA KauyeHHs H
CKOJILKEHHS,
BBIOOD U pacyUeThI
Ha MPOYHOCTb.

otuet 1o JIP, KII

4.2. YrnotHu-
TEIBHBIE yCT-
pONCTBa.

otuet 110 JIP, KII

4.3. KoncTpyk-
LUH MOIINI-
HUKOB Y3JIOB

otuet 110 JIP, KII

5. CoennneHust
JIeTaje.

5.1. Pe3n0oBhIe,
3aKJICTIOYHEIE,

CBapHbIE, TIasH-
HBIE, KJIEEBBIC, C
HATATOM,  IIIO-
HOYHBIE, 3yOda-
THIE, mrudro-
BbI€, KIIEMMOBBIE,
pouILHEIE.

otuet 1o JIP, KII

5.2.  Koncrtpyk-
U W pacyeTsl
COCIMHEHUI  Ha
MPOYHOCTh. Y-
pyTHE 3JIEMEHTHI.

otuet 110 JIP, KII

6. MydThI
MEXaHUYECKHX
HPUBOJIOB.

6.1. MydTst
MEXaHUYECKHX
TIPUBOJIOB.

KII

7. KopmycHble aeranu
MEXaHU3MOB

7.1. KopmycHsie
JeTald MEXaHW3-
MOB

KII

[K-11

CIIOCOOHOCTh
HPOEKTUPOBATH
TEXHHUYCCKOC
OCHaIlleHHE
pabounx MecT ¢
pasMeleHueM
TEXHOJIOTUIECKOTO
o0opymoBaHus,
yMEHHEM
OCBaHMBaTh
BBOJIUMOE
o0opynoBaHue

1. Beeneune. O0mue
CBEJICHUS.

1.1. OCHOBBI
MIPOSKTUPOBAHUS
MEXAaHU3MOB,
cTaguu  paspa-
OOTKH.

KII

1.2.Knaccuduxkait
s MEXaHU3MOB,
Y3710B U JIeTaJIEH.

JIEKIUS TIpecc-
koHpepenuus, KII

1.3.TpeboBanus
K JIeTaIIsIM,
Kputepuu pado-
TOCTIOCOOHOCTH U
BIMAIOIINE  HA
HUX (aKTOPBHI.

JIEKITUS TIpecc-
koHpepennus, KI1

2. MexaHu4ueckue
nepeIaym.

2.1.  3yGuatble
nepesiady, pacyer

JICKITHSE TIPecC-
KOH()EPEHIIHs, OTYET
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Ha TIPOYHOCTb.

o JIP, KII

2.2. YepssuHble
nepeaayu, pacyer
Ha MPOYHOCTb.

JICKLUS TIpecc-
KOH()EPEHIINs, OTYET
no JIP, KIT

2.3. IInanerap-
HbIC  Mepenay,
pacuet Ha
MIPOYHOCTb.

JIEKIUS Tpecc-
KOH(EepEeHIIUs, OTYET
o JIP, KII

2.4. OpUKUHOH-
Hble  Iepenayd,

JIEKIUS Tpecc-
KOH(EepEeHIIUs, OTYET

pacuer Ha no JIP, KII
TPOYHOCTB.

2.5. Pemeunnie u JIEKLIUA TIpecc-
ICITHEIC KOH(EpeHIINs, OTYET

nepeayu, pacuer
Ha MPOYHOCTb.

o JIP, KII

2.6. Ppruaxnbie
repeayn H
nepenadyd  BUHT-
raiika, BOJHOBEIC
repeadn, pacueT
Ha TIPOYHOCTb.

otuet 110 JIP, KII

3. Bassl 1 ocu.

3.1. Bansl u ocw,
KOHCTPYKIIUSL U

pacyeTsl Ha
MIPOYHOCTH u
YKECTKOCTb.

JIEKLUs IIpecc-
KOH()epeHIHs, OTYeT
no JIP, KIT

4. TToNIMUITHUKA.

4.1. TToammmn-
HUKH KadyeHus H
CKOJIbKEHMUS,
BBIOOD ¥ pacyeThl
Ha TIPOYHOCTb.

otuet 110 JIP, KII

4.2.  YmiortHu-
TEJIbHbBIE ycCT-
poiicTBa.

otuet 1o JIP, KII

4.3. KoncTpyk-
N TIO/IIITHU-
HHUKOB y3JIOB

otuet 110 JIP, KII

5. CoennHeHus

JeTanemn.

5.1. Pe3nboBHIE,
3aKJICTIOYHBIE,

CBapHbIe, TIasH-
HBIC, KJIEEBBIC, C
HATSTOM,  ILIO-
HOYHBIC, 3y0Oua-
Thle,  WTUPTO-
BbI€, KIIEMMOBBIE,
poUILHBIE.

otuet 110 JIP, KII

5.2.  Koncrpyk-
LU W pacyeTsl
COECIMHEHUH Ha
MIPOYHOCTh. YII-
pyTHE 3JIEMEHTHI.

otuet no JIP, KII

6. MydTs
MEXaHHMUYECKHX
HPUBOJIOB.

6.1. My¢Th
MeXaHUYECKUX
IPUBOOB.

KII

7. Kopmycuble aeranu

MECXAaHU3MOB

7.1. KopnycHsle
JeTand MEXaHu3-
MOB

KII
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- 1st Habopa 2018 r.:

Ne
KOMIIETEH JNeMeHT Paznen Tema DPOC
KOMIIETEHIINH
10707
OK-7 CIOCOOHOCTD k | 1. Beepenue. O0mme 1.1. OcHOBBI Kp

CaMOOpTaHW3aluud | | CBEICHUS. MIPOCKTHPOBAHUSI

camMo00pa30BaHUIO MEXaHH3MOB,
CTaguu  paspa-
0O0TKH.
1.2 . Knaccudukarg JIEKIIHS TIpecc-
Ui MEXaHHU3MOB, KOH(EpeHIIHs, Kp
Y3JIOB U JI€TaJICH.
1.3. TpeboBanus JIEKIIHS TIpecc-
K JIETaJISIM, KoH(pepeHIus, Kp
KpUTepun pado-
TOCTIOCOOHOCTH H
BIMSIONIUE  HA
HUX (aKTOPBI.

2. Mexannyeckue | 2.1.  3yOuarsie JIEKIIHSI TIpecc-
nepeaayn. nepeaayn, pacuet | KOH(epeHIus, oTIeT

Ha ITPOYHOCTb.

no JIP, kp

2.2. YepssiuHble
nepefadu, pacueT
Ha MPOYHOCTb.

JIEKLUs IIpecc-
KOH(EpeHIHs, OTYET
no JIP, kp

2.3. Ilnanerap-

TIEKITUS TIpecc-

HBlE TIepenaud, | KoH(epeHIus, oT4eT
pacyer Ha no JIP, kp
MPOYHOCTb.

2.4, OpUKINOH- JIeKuUs mpecc-
Hble TIepenaydd, | KoHdepeHIus, oT4eT
pacyet Ha o JIP, xp
MPOYHOCTb.

2.5. Pemennrie u JIeK U mpecc-
LIETIHEIE KOH(EpeHIs, OTYET

nepeaadu, pacucTt
Ha MPOYHOCTD.

o JIP, xp

2.6. Ppryaxnble
nepegauu H
nepenadyd  BUHT-
raifika, BOJIHOBBIC
nepeaadu, pacuer
Ha MTPOYHOCTb.

otuert 1o JIP, kp

3. Basibl 1 ocH.

3.1. Bansl u ocw,
KOHCTPYKIIUSL H

pacueTsl Ha
MPOYHOCTh u
JKECTKOCT.

JIEKIUs Ipecc-
KOH(epeHLIUs, OTYET
o JIP, xp

4. [ToAMHUITHAKH.

4.1. Ioammmn-
HUKM KaueHusd H
CKOJILKEHMS,
BBIOOD ¥ pacyUeThI
Ha TIPOYHOCTb.

otuet o JIP, xp

4.2. Vinorau-
TeJIbHbIE yCT-
poiicTBa.

otueT o JIP, kp

4.3. KoncTpyk-
112051 TIOJTIINTI-

otuet o JIP, xp
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HHUKOB Y3JI0OB

5. CoenuHenus
JIeTalei.

5.1. Pe3nboBEIe,
3aKIICTIOYHbIC,

CBapHbIC, TIasH-
HbIC, KJICEBHIC, C
HATATOM,  IIIIO-
HOYHBIE, 3yOua-
TBle,  IITH(TO-
BbIE, KIICMMOBEIC,
TIpoUITHHBIC.

otuet o JIP, xp

5.2.  Koncrpyk-
Uus U pacyersl
COCMHEHUN Ha
MPOYHOCTh. Y-
pYTHE 311EMEHTHL.

otueT o JIP, kp

6. MydThI
MEXaHHUUYECKIX
HPHUBOJIOB.

6.1. MydTst
MEXaHHYECKHX
TIPUBOJIOB.

Kp

7. Kopmycuble perann
MEXaHU3MOB

7.1. KopnycHbie
JETalIu MEXaHU3-
MOB

Kp

I1K-5

CIIOCOOHOCTH
PUHUMATH
ydactue B paboTax
0 pacyery u
MIPOSKTUPOBAHHIO
JieTanei u y3ioB
MalIHHOCTPOUTEITb
HBIX KOHCTPYKITUIT
B COOTBETCTBHH C
TEXHUYECKUMU
3aJaHUSIMU U
HCIIOJIb30BaHHEM
CTaHJIaPTHBIX
CpEICTB
aBTOMAaTH3aIUU
MIPOEKTUPOBAHUS

1. Beeneune. O0mume
CBEJICHUSL.

1.1. OCHOBBI
MIPOCKTUPOBAHUS
MEXaHHU3MOB,
cTamuu  paspa-
OOTKH.

Kp

1.2.Knaccuduxkait
na MCXaHU3MOB,
Y3JI0B U JIeTajneil.

JIEKLUs IIpecc-
KOH(epeHus, Kp

1.3.TpeboBanus

K JeTasIM,
Kputepun pabo-
TOCTIOCOOHOCTH H
BIMSAIONIMNE  HA
HUX (aKTOPBI.

JIEKLUs IIpecc-
KOH(epeHIus, Kp

2. MexaHndeckue
nepeaaym.

2.1.  3yGuatsle
nepeiadu, pacyer
Ha MTPOYHOCTb.

JIEKIUS Tpecc-
KOH(epeHLHs, OTYET
o JIP, xp

2.2. UYepssuHble
nepeaayu, pacuer
Ha MPOYHOCTb.

JIEKIUS Tpecc-
KOH(epeHLus, OTYET
o JIP, xp

2.3. Ilnanmerap-
HbIE  Tepenayd,
pacuer Ha
MIPOYHOCTb.

JIEKIUs [Ipecc-
KOH(epeHLIUs, OTYET
o JIP, kp

2.4. OpuUKIHOH-
Hble  Iepenayd,

JIEKITUS TIpecc-
KOH(epeHLIUs, OTYET

pacuer Ha o JIP, xp
MIPOYHOCTb.

2.5. Pemennnie u JIEKI s Ipecc-
[ICITHBIC KOH()epeHIIHs, OTYET

nepeiauu, pacuer
Ha MPOYHOCTb.

o JIP, xp

2.6. Ppryaxnrblie
rnepenayu 51
nepenayn  BUHT-
raiika, BOJIHOBBIE
repeayn, pacueT

otuet o JIP, xp
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Ha TIPOYHOCTb.

3. Baisl u ocu.

3.1. Bansl u ocw,
KOHCTPYKIIUS |

pacueTbl Ha
MPOYHOCTH 1%
KECTKOCTb.

JICKLUS TIpecc-
KOH()EPEHIINs, OTYET
o JIP, kp

4., TTonIMUITHUKH.

4.1. [Moammmn-
HUKHA KauyeHHs H
CKOJIEKEHHUS,
BBIOOD U pacyUeThI
Ha IPOYHOCTbD.

otueT o JIP, kp

4.2. YinoTHu-
TeJIbHBIE yCT-
poMcTBa.

otuer 1o JIP, xp

4.3. Konctpyk-
UMM TOALIMII-
HHUKOB Y3JIOB

otueT o JIP, kp

5. CoenuHenus
JeTanen.

5.1. Pe3n6oBEIE,
3aKIICTIOYHbIC,

CBapHble, IasH-
HbIC, KJIEEBbIC, C
HATSITOM,  IITIO-
HOYHBIC, 3yOua-
THIE, mrudro-
BbIC, KIIEMMOBBIC,
pouIHHEIE.

otuert 1o JIP, kp

5.2.  Koncrpyk-
U W pacyeTsl
COCIMHEHNM Ha
IIPOYHOCTh. YII-
pYTHE 3JIEMEHTHI.

otuet 0o JIP, kp

6. MydTs
MEXaHUYECKHX
MIPUBOJIOB.

6.1. MydTor
MEXaHUYECKHX
IPUBO/IOB.

Kp

7. KopmnycHble aeranu
MEXaHU3MOB

7.1. KopmycHsie
JieTalll MEeXaHU3-
MOB

Kp

[K-11

CIOCOOHOCTH
[IPOEKTUPOBATH
TEXHHYECKOe
OCHAIIIeHUE
pabouux MecT ¢
pa3MelneHneM
TEXHOJIOTHYECKOTO
00opynoBaHu,
yMEHHUEM
OCBanBaTh
BBOJIIMOE
obopynoBaHue

1. Beeneuue. Oo0mue
CBEICHUS.

1.1. OCHOBBEI
MPOCKTUPOBAHHUSI
MEXAHU3MOB,
cTaiuu  paspa-
OOTKH.

Kp

1.2.Kmaccudmukarg
A MEXaHU3MOB,
Y3JI0B U JIETaJleH.

JIEKIHS TIpecc-
KOH(epeHLus, Kp

1.3.TpeboBanus

K JeTaIIsIM,
Kputepun pabo-
TOCTIOCOOHOCTH H
BIMSIOIINE  Ha
HUX (aKTOPBHI.

JIEKIUS TIpecc-
KOH(epeHLus, Kp

2. MexaHuueckue
nepeaym.

2.1.  3yGuatsie
nepeiauy, pacuer
Ha MPOYHOCTE.

JIEKIUS TIpecc-
KOH(EpEeHIIUs, OTYET
no JIP, kp

2.2. YepssuHble
nepeaayu, pacyer
Ha IPOYHOCTb.

JICKLUS TIpecc-
KOH(EPEHIIHs, OTYET
o JIP, xp

2.3. Ilnanerap-
HBIC  Iepenay,

JICKITHSE TIPecC-
KOH()EPEHIIHs, OTYET
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pacuer Ha
MPOYHOCTb.

nio JIP, xp

2.4, OpUKINOH-
HbIC  TIepelavy,

JIEKIIHS TIpecc-
KOH(EpEHIIHs, OTYET

pacuer Ha o JIP, xp
MPOYHOCTb.

2.5. Pemennrle u JIEKIIHS TIpecc-
LIETTHBIC KOH(epeHIus, OT4eT

nepeaadyu, pacucTt
Ha NpOYHOCTh.

o JIP, xp

2.6. PrruaxHele
repeayn U
rnepenayd  BUHT-
raiika, BOJHOBEIC
repeavyu, pacueT
Ha MPOYHOCTb.

otuer 1o JIP, kp

3. Baisl 1 ocH.

3.1. Bamsl m ocw,
KOHCTPYKITUSL |

pacyeTsl Ha
MIPOYHOCTH 51
JKECTKOCTB.

JIeKHs Ipecc-
KOH()epeHIHs, OTYET
o JIP, xp

4. [ToAMAITHAKHA.

4.1. Iommwnmn-
HUKHW Kay€HHUA H
CKOJIBXKEHUS,
BBIOOD ¥ pacydeTsl
Ha MTPOYHOCTB.

otuer 1o JIP, xp

4.2. YuiaoTHu-
TeJIbHbIE yCT-
pONCTBa.

otuer 1o JIP, xp

4.3. KonCcTpyK-
Uu MO/TIINTI-
HUKOB y3JIOB

otuer 1o JIP, xp

5. Coenunenus

JeTanemn.

5.1. Pe3n0oBrIe,
3aKJICTIOYHEIE,

CBapHbIE, TIasH-
HBIE, KIIEEBBIE, C
HATATOM,  IIIO-
HOYHBIE, 3yO4a-
Thle,  MWTHDTO-
BbI€, KIIEMMOBBIE,
poWILHBIE.

otuer 1o JIP, xp

5.2.  KoHcrpyk-
oUsl M pacueThl
COEIMHEHUM Ha
MPOYHOCTh. Y-
pYTHe 3JIEMEHTHI.

otuet o JIP, xp

6. MydThI
MEXaHMYECKHX
TIPUBOJIOB.

6.1. MydTst
MeXaHUYECKUX
MIPHUBOJIOB.

Kp

7. Kopnychble aeranu

MECXaHU3MOB

7.1. KopnycHsle
JeTald MEXaHW3-
MOB

Kp
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2. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

IMoka3arenu Ouenka Kpurepun
3HaTh: OTJIHYHO «OTINIHOY 3aCIy)KHBaeT
OK-7 oOydJaronuiics, KOTOPBIA 3HACT oOIIee
- UMETh oOrmiee IpeJCTaBICHHEe 00  YCTpPOWCTBE U
npeiacTaBieHne 00  yCT- crocobax  JEHCTBHS ~ MEXaHUYCCKHX
policTBe " crocobax yacTed MaIIMH, METOJbI 00eCIeUYCHHUS
JeHCTBUS MEXaHUYECKUX pabOTOCIIOCOOHOCTH,  METOAMYCCKHE,
yacTed  MallliH, MeTOoJax HOPMATUBHBIC U PYKOBOJISIIIHE
obecrnieueHus paboro- MaTepHalIbl, KacaroIuecs
CIIOCOOHOCTH ux npH BBITNOJIHSACMON PabOThI, TCOPETHUYECKUE
KOHCTPYHUPOBAHHH, U3ro- OCHOBBI TI0 pacyeTy JeTajei U y3JIOB

TOBJICHUS U SKCIUTyaTalluu;
IIK-5

- METOJIMYCCKHE, HOD-
MaTUBHBIE M PYKOBOJIAIINE
MaTepualbl, Kacaroliuecs
BBITIOJIHSIEMOM pabOTHI;

- TEOPETUYECKUE OCHOBHI IO
pacyery JeTalied U Y3JIOB
o0miero  Ha3HAUYCHHS  Ha
MPOYHOCTb, JKECTKOCTD,
YCTOMYMBOCTb U BBIHOC-
JUBOCTh MPU  Pa3IMYHBIX
TUTAX HATPY>KCHUS;

IIK-11

- POOJIEMBI CO3MaHus
MalluH pa3JIMYHbIX THUIIOB,

MIPUBO/IOB, CHCTEM,
MIPUHIIUIIBI paboThl,
TEXHUYCCKHUEC XapaKkTe-
PUCTHKH, KOHCTPYKTHUBHBIE
0COOEHHOCTH paspaba-

ThIBACMbIX H HUCIIOJIB3YyCMbIX
TEXHUYCCKHUX CPCACTB,

YMerh:

OK-7

- yMeTh CaMOCTOSATEIHHO
KOHCTPYHPOBATh V3Bl
o0IIero  Ha3HA4YCHUS  IIO
3aJaHHBIM BBIXOIHBIM
JIAHHBIM;

- CaMOCTOSTEIBLHO  IOA-
oupaTth CIIPaBOYHYIO
mureparypy, ['OCTe, a
TaKXKe rpaduvecKkuii
MaTepHa npu
POCKTUPOBAHUU;

I1K-5

- YYUTHIBATh npu
KOHCTPYHPOBAaHUHU Tpe-

OoBaHMs TEXHOJIOTMYHOCTH,
9KOHOMHYHOCTH, PEMOHTO-
MPUTrOJHOCTH, CTaHaap-

o0uiero Ha3Ha4yeHHs] Ha MPOYHOCTD,
JKECTKOCTD, YCTOMYUBOCTD 51
BBIHOCJIMBOCTh MPU Pa3IUYHBIX THUIAX
Harpy>KeHusi, = IpoOJIeMbl  CO3JIaHUS
MalllMH Pa3JINYHbIX THUIOB, MPUBOJIOB,
CHUCTEM, TIPUHIIUIIBI paboThl,
TEXHUYECKHE XapaKTePUCTHKH,
KOHCTPYKTHUBHBIE 0COOEHHOCTH
pa3pabaTblBa€MbIX U  HUCIOJIb3YEMbIX
TEXHUUYECKUX CPEICTB. Ymeer
CaMOCTOSITENIbHO KOHCTPYUPOBATh Y3JIbl
o0miero Ha3Hau€HUsT IO 3aJJaHHBIM
BBIXOJHBIM JJAaHHBIM, CaMOCTOSITEIBHO
noaouparh CIpPaBOYHYIO JIMTEPATYypy,
I'OCTe, a Takke  rpapuueckuii
MaTepual MpH  TPOEKTUPOBAHUH,
YYUTBIBATH  MPH  KOHCTPYHPOBAHHU
TpeOoBaHUs TEXHOJIOTUYHOCTH,
SKOHOMHUYHOCTH, PEMOHTOIIPUTOHOCTH,
CTaHap-TU3alNK, YHU(PUKALUN MalIH,
OXpaHBl TPYyJa, SKOJIOTHUH, BBHITOIHATH
pacyeTbl JeTaied W y3JI0B MallMH,
IIOJIB3YSICh CIIPABOYHOM JINTEPATypoOu
I'OCTamu, odopMisaTh TpaduvecKyro U
TEKCTOBYIO KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO B MIOJTHOM
cooTtBeTcTBUM ¢ TpeboBanusamu ECKJ[ n
ECII/, BbmonHATs paboThl B 001acTu
HayYHO-TEXHUYECKON JEATEeIbHOCTU IO
MPOEKTUPOBAHUIO, WHGOPMALMOHHOMY
00CITyXUBaHUIO, OpraHu3aluu
MIPOU3BOJICTBA, TPyAa M YIPABJICHUIO,
TEXHUIECKOMY KOHTPOJIIO B
MAaIIMHOCTPOSHUH, NMPUMEHATH METO]IbI
MPOBEJICHUSI KOMIUIEKCHOTO TEXHUKO-
9KOHOMMUYECKOTO aHanm3a B
MalIMHOCTPOEHUH Ui O0OOCHOBAaHHOTO
MPUHATHUSA perieHus. Brageer merogamu
MaTeMaTHYeCKOro aHajn3a, CPeiCTBAMU
KOMIIBIOTEPHOH Tpaduku (BBOJ, BBIBOJ,
oToOpakeHHe,  mpeoOpa3oBaHHE U
pelaKkTUPOBaHHE rpadu4ecKux
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TH3al1H, yHUPHUKAITTT
MallllH, OXpaHbl  TPYyHa,
9KOJIOTHH;

- BBITIOJIHATh pacuersl
JIeTanedl M y3JIOB MAIlUH,
[0JIb3YACh CIIPaBOYHOU
nureparypoit u 'OCTamu;

- oopMIIATH rpaUIEcKyro U
TEKCTOBYIO KOHCT-
PYKTOPCKYIO JIOKYMEHTAIUIO
B TOJHOM COOTBETCTBUU C
tpeboBanusimu  ECKJ[ wu

ECII[;
MK-11
- BBIIOJNHATH  PabOTHl B
obnactu Hay4YHO-TEeX-

HUYECKOM JeATEeIbHOCTH IO
IPOEKTUPOBAHUIO,  HHPOP-
MalMOHHOMY o0cyxu-
BaHMUIO, OpTaHu3aINH
OpOM3BOJCTBA, TpyAa U
YIIPaBJICHUIO, TEXHUYECKOMY
KOHTPOJKO B MAIIHHO-
CTPOCHUH, PUMEHSTh
METO/1bI IIPOBECHUS
KOMILJIEKCHOTO TEXHUKO-
HPKOHOMHYECKOTO aHajiu3a B
MaIIMHOCTPOCHUN TSt
00OCHOBAaHHOTO  TNPHUHSATHUSA
peleHus;

Baanernb:

OK-7

- MeTOoAaMHU mare-
MaTHYEeCKOTO aHaJIH3a.

[1K-5

- CpeAcTBaMu KOM-
NbIOTEpHON Tpaduku (BBOJ,
BBIBO]I, 0TOOpakeHHe,
npeoOpa3oBaHue M  pelak-
THPOBAHUE rpaduyeckux
00bexToB Ha [I9BM);

- OCHOBHBIMH  METOJaMH
pabotet Ha IIDBM ¢

MPUKIIaTHBIMU porpam-
MHBIMH CPEJICTBAMU;

[1K-11

- METOJaMHu  IPOBEICHHUS
KOMILJIEKCHOTO TEXHHUKO-
HPKOHOMHYECKOTO aHHa-JIN3a
TSt 000CHOBAHHOTO
HPUHATUSA peLIeHn,

M3BICKAHUS ~ BO3MOXK-HOCTH
COKpallleHUs LuKiIa pador,
COIEHCTBUI IIOATOTOBKE
mpolecca MX peanu3aluud ¢

o0bekToB Ha [IDBM), ocHOBHBIMU
Meronamu paborel Ha [IOBM ¢

IPpUKIAIHBIMU IIporpaMMHBIMHA
cpeacrBamMm, METOAaMH  IIPOBCACHUA
KOMIIJICKCHOI'O TCXHUKO-
OKOHOMHYCCKOT'O aHaJii3a JUIS

000CHOBAaHHOTO TPUHATUSA PpEIICHUH,
MU3BICKAaHUSI BO3MOKHOCTH COKpaIICHUS
IIUKJIa padoT, COACHCTBUS TOJATOTOBKE

nporiecca X peanu3anuu c
o0ecrieueHrueM HE0OXOIUMBIX
TEXHUYECKUX JTAHHBIX B

MAIIMHOCTPOUTEIIBHOM IIPOU3BOACTBC.

X0po1I0

«Xoporoy» 3aCITy’)KHBaeT
oOyJaromuiicsi, KOTOpbI 3HAeT olIiee
npeicTaBicHue 00  YCTpOWcCTBE U
cnoco0ax  JICUCTBUSL ~ MEXaHUYECKUX
YyacTeil MallvH, METOJbl OOCCIICYCHUS

pa6OTOCHOCO6HOCTI/I, MCTOANYCCKHUC,
HOPMAaTHUBHBLIC u PYKOBOJAIIHUEC
MaTCpHUaJibl, KaCaromuecs

BBINOJIHSAEMONH PabOThl, TEOPETUUYECKUE
OCHOBBI 1O pacueTy JeTaleil U y3JOoB
o01ero Ha3HaYeHUs Ha MPOYHOCTD,
KECTKOCTb, yCTOMYHUBOCTH u
BBIHOCITUBOCTh TIPH PA3UYHBIX THIAX
Harpy)xeHusi, = NpoOJIEMBl  CO3/aHUS
MallliH Pa3JMYHBIX THUIIOB, MPHBOJIOB,
CHCTEM, MPUHLUIIBL paboTHl,
TEXHUYECKHE XapaKTePUCTHKH,
KOHCTPYKTHUBHBIE 0COOEHHOCTH
pa3zpabaTbIBaeMbIX U  HUCHOJIb3YEMbIX
TEXHUYECKUX CPEICTB. Ymeer
CaMOCTOSITENIbHO KOHCTPYHPOBATh Y3JIbl
o0IIero Ha3Ha4YeHHs 1O 3a/JaHHBIM
BBIXOJHBIM JITaHHBIM, CaMOCTOSITEITBHO
noaouparh CIpPaBOYHYIO JIMTEPATYypy,
I'OCTe, a Takke rpapuueckuii
MaTepuasl ~ NpUd  NPOEKTUPOBAHHH,
YYUTBIBATh  MPH  KOHCTPYHUPOBAHHUH
TpeOoBaHUS TEXHOJIOTUYHOCTH,
HKOHOMHYHOCTH, PEMOHTOIPUTOTHOCTH,
CTaHap-TU3alNH, YHU(PUKAIIUN MAIITHH,
OXpaHBbl TpPYyZa, SKOJIOTHUH, BBHITIOIHATH
pacyeTsl JeTaied W y3JIOB MallMH,
MOJIB3YSICh CIPABOYHOM JINTEPATypoOr
I'OCTamu, ohopMisaTh TpadUIecKyr0 U
TEKCTOBYIO KOHCTPYKTOPCKYIO
JOKYMEHTAIUIO B MIOJTHOM
cooTtBeTcTBUM ¢ TpeboBanusamu ECKJ n
ECII/, BbmonHATs paboThl B o0nacTu
HayYHO-TEXHUYECKON AEATEeIbHOCTH IO
MPOEKTUPOBAHUIO, WHGOPMALMOHHOMY
00CITyXKUBaHUIO, OpraHu3aluu
MIPOU3BOJICTBA, TPYyAa M YIPABJICHHUIO,
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obecrieyeHreM Heo0X0-
JOUMBIX TEXHHUUYCCKUX HdAHHBIX
B MAaIIHHOCTPOUTEILHOM
IPOM3BOJICTRBE.

TEXHUYECKOMY KOHTPOJTIO B
MalIMHOCTPOSHUH, MPUMEHSTh METOIBI
MPOBEICHUSI KOMIUIEKCHOTO TEXHUKO-
HKOHOMHUYECKOTO aHaIn3a B
MAIIUHOCTPOCHUU Ui OOOCHOBAaHHOTO
NpUHATHS penieHus. Brageer merogamu
MaTeMaTHYECKOT0 aHajn3a, CPeACTBAMHU
KOMITbIOTepHOU Tpaduku (BBOJ, BBIBOJ,
oToOpakeHHe,  IpeoOpa3oBaHHE U
peAaKTUpPOBaHUE rpaduyecKux
obbekToB Ha [IDBM), ocHOBHBIMH
Metonamu  paborel Ha [IOBM ¢

IMPUKJIIAAHBIMHA IIporpaMMHbIMHA
cpeacrBamMm, METOAaMH  IIPOBCACHUA
KOMIIJICKCHOI'O TCXHUKO-
9KOHOMHYECCKOT'O aHaJiu3a JUIS

000CHOBAHHOTO TMPUHATHS PEIICHUH,
M3BICKAHHUS BO3MOXKHOCTH COKPAIIICHUS
IIUKJIa paboT, COACHCTBUS TMOJITOTOBKE

mpoiecca uX peanu3anuu c
o0ecrieueHrueM HE00XOOUMBIX
TEXHUYECKUX JIAHHBIX B

MAaIUHOCTPOUTEIBHOM  IPOU3BO/ICTBE.
Ho oGyuatomuiics nomyctusi He 0Oosee
JBYX-TPEX HEMOYETOB M MOXKET
UCIIPAaBUTh HMX CaMOCTOSITEIILHO WA C
HEeOO0JIBINION MOMOIIBIO MPENoJaBaTelNs.

YAOBJETBOPUTECJIBHO

«Y TOBJICTBOPHUTEITLHOY CTaBUTCS
oOydaroiemycs, y KOTOPOro B OTBETE
UMEIOTCS ~ OTJENbHBIE  TPOOENTsl B
YCBOGHHUU BOMPOCOB Kypca OCHOBBI
MIPOCKTHPOBAHMSI, HE TPEISTCTBYIOIINE
YCBOGHHIO TPOTPAMMHOI0 MaTepuaa.
YMeeT mpuMEeHSTh TOTydYeHHBIC 3HAHUS
0 OCHOBaM MPOEKTUPOBAHUS TPU

penieHnn IIPOCTBIX 3a/1a4 c
UCIIOJIb30BaHUEM (hOpMYJI.
Hey10BJIeTBOPUTeNbHO | «HeynoBneTBopuTensHo» CTaBUTCA

oOyyaromemycsi, KOTOpbIii He 3HaeT
oOuiee npejcTaBieHne 00 yCTpOHCTBE U
crnocobax  JeHCTBUA ~ MEXaHMYECKHX
YJacTeil MalluH, METOJBI O00eCIeYeHUs
paboTOCIIOCOOHOCTH,  TEOpPETUYECKHE
OCHOBBI TIO pacyeTy JeTajedl W y3JI0B
o0Iiero Ha3HauYeHUs HAa MPOYHOCTb,
YKECTKOCTD, YCTOMYHUBOCTH 51
BBIHOCTTUBOCTh TIPH PA3UYHBIX THIIAX
Harpy»XeHus, MpoOJIeMbl  CO3JTaHHS
MalliH Pa3JUYHbIX THUIOB, TPHUBOJIOB,

CHUCTEM, MIPUHITUIIBI paboTHl,
TEXHUUYECKUE XapaKTEepPUCTHKH,
KOHCTPYKTHUBHBIE 0COOEHHOCTH

pa3pabaThIBaéMbIX H  HCIIOJIB3yEeMbIX
TeXHUYEeCKUX cpeacts. He  ymeer
CaMOCTOSITEJIBHO KOHCTPYHUPOBATH Y3JIbI
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o0Iero Ha3HaueHUsT TIO 3aJ[aHHBIM
BBIXOJHBIM JIaHHBIM, CaMOCTOSITEIILHO
noAOupaTh CIPABOYHYIO JIUTEPATYPY,
I'OCTe, a Takke TrpapUIeCKHii
MaTepual IpyH  MPOEKTUPOBAHUH,
YUUTHIBATh TMPU  KOHCTPYUPOBAHHH
TpeOoBaHUs TE€XHOJIOTHYHOCTH,
9KOHOMHYHOCTHU, PEMOHTOIIPUTOHOCTH,
CTaHJapTH3alUHU, YHU(DUKALUY MallH,
OXpaHbl TPYyHa, 3KOJOTHH, BBINOJHATH
pacueTsl JeTalied W y3JOB MAIluH,
MOJIB3YSCh CIIPABOYHOM JIMTEPATypOu U
I'OCTamu, odhopmisiTe TpadUUECKyO U
TEKCTOBYIO KOHCTPYKTOPCKYIO
JIOKYMEHTAIUIO B MIOJIHOM
cootBercTBUU ¢ TpeboBanusimu ECK/] u
ECIIJ, BbmonHsaTs paboThl B o0xacTu
HAyYHO-TEXHHUYECKON JIEeATEIHBHOCTH TI0
IPOEKTUPOBAHUIO, HH(POPMAITMOHHOMY

00CITy>)KMBaHUIO, OpraHu3aluu
NPOM3BOJICTBA, TPYAAa W YIPABJICHUIO,
TEXHHYECKOMY KOHTPOJIIO B

MAaIIUHOCTPOCHUHU, MPUMEHSITh METOJIbI
IIPOBEJICHUSI KOMIUIEKCHOTO TEXHHKO-
HKOHOMHUYECKOTO aHamM3a B
MAIIUHOCTPOCHUU JUIsi OOOCHOBAaHHOTO
npuHsTUS ~ pemieHus. He  Bmageer
METOJaMH MaTeMaTHYEeCKOr0 aHaJN3a,
CpeICTBAaMU KOMIBIOTEPHON Tpaduku
(BBOS, BBIBOJI, 0TOOpakeHHe,
npeoOpazoBaHue U PEJAKTUPOBAHHE
rpapudeckux 00bekTOoB Ha I[1DBM),
OCHOBHBIMH ~MeTOJaMH paboThl  Ha
[15BM c MIPUKJIAJHBIMU
POrPaMMHBIMH CPEACTBAMH, METOIaMU
MPOBEJICHUSI KOMIUICKCHOTO TEXHUKO-
9KOHOMHUYECKOTO aHanm3a TUTST
000OCHOBAHHOTO TPUHATUS pPELICHU,
W3BICKAHUS BO3MOXXHOCTH COKPAIICHUS
UKJIa paboT, COAEHCTBUS TOJITOTOBKE

rporiecca HX peanu3anuu c
oOecrieueHreM HEOOXOIUMBIX
TEXHUYECKUX JTaHHBIX B

MalIMHOCTPOUTCIBHOM ITPONU3BOIACTBE.
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[IporpamMa cocTaBieHa B  COOTBETCTBUM C  (efepajibHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTaHIAPTOM BBICHIETO0 OOpa30BaHUS IO HaNpaBlIeHHIO MOAroToBKH 15.03.02
TexHomornueckue MamuHbl 1 000pynoBanue ot «20» okTsaopst 2015 1. Ne 1170
s Hadopa 2015 roaa: u yue6usM manoM @I'BOY BO «bpl'Y» niast ounoit popmbl 00ydeHust ot
«04» nexabps 2015 r. Ne 769;

s Hadopa 2016 roaa: u yue6usM mianomM @I'BOY BO «bpl'Y» niast ounoit popmbl 00ydeHus ot
«06» nrons 2016 r. Ne 429;
s Hadopa 2017 roaa: u yue6usM mianoM @I'BOY BO «bpl'V» ans ounoit popmbl 00ydeHUs OT
«06» mapra 2017 r. Ne 125,
s Haoopa 2018 roaa: u yue6usiM mianom @I'BOY BO «bpl'Y» niast ounoit popmbl 00ydeHus ot
«12» mapra 2018 r. Ne 130.

IIporpammy cocraBuiI:

I'epacumos C.B., K.T.H., TOIEHT

(noonucwv)

Pabouyas nporpamma paccMOTpeHa M yTBEpxKAeHa Ha 3aceqanuu kapeapsrt MMulIl’

ot «14» nexabps 2018 r., mporokon Ne 3

3apenyromnmii kapeapoit MMulT JLIL.I puropeBckas
(noonucw)
COT'JIACOBAHO:
3aBenytomiuii 6a3oBoit kadeapoit BullJIP B.A. UBanoB
(noonucw)
Jupektop OuOIMOTeKN T.®.CoTHukK
(noonucw)

Pabouas nporpamma ogoOpeHna MeToaudeckoii komuccueit gpakynsreta MO

oT «14» nexabps 2018 r., mporokon Ne 4

[Ipencenarens MeToanueckoit komuccuu akyiapbrera MO I'.H. IInexanos

COT'JIACOBAHO:

Hauvanbauk

y4e0HO-METOINYECKOTO YIIPABIICHUS I'.II.Hexesen
(noonucw)

Perucrpanmonnsiii Ne

(memoouueckuti omoen)



