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1. IHHEPEYEHDb

IIVTAHUPYEMBbIX

PE3YJIbTATOB OBYYEHUA 1IO

JUCIHUIVIMHE, COOTHECEHHbLIX C IIJIAHUPYEMBIMHW PE3YJIbTATAMMU
OCBOEHHA OBPA30OBATEJBHOMN NPOT'PAMMBI

Buj nesiTeJIbHOCTH BBINMYCKHUKA

Jucuunnmza

OXBaTbIBACT  KPYr

BOIIPOCOB,

OTHOCAIIHNXCA K MMPONU3BOACTBCHHO-

TEXHOJIOTHYECKOMY BHUAY IMPO(PECCHOHAIBHON ACSATEIHPHOCTH BBHIITYCKHUKA B COOTBETCTBUU C KOM-
METEHUUSIMU U BUAAMH JICITEIbHOCTH, YKa3aHHBIMU B Y4€OHOM IIJIaHE.
eab AMCHUNIMHBI
N3yyeHue OCHOB YCTpOMCTBA M MPOEKTUPOBAHUS MAIIUH U MEXAHU3MOB, IPEIHA3HAYCHHBIX
JUIS TIEpEMEIEHUs TPY30B B Npeneiax NPEANpHUsITHS, a TakKe IS BBIIOJHECHUS CIICIHATbHBIX
MEPEMECTUTEIBHBIX ONEPALIHiA.
3agaun QM CHMILIMHBI
- NpUOOpeTeHHWE 3HAHUH H HEKOTOPOTO OIbITa 10 MPOCKTHPOBAHUIO Y3JIOB TOJHEMHO-
TPAHCIIOPTHBIX MaITUH, HEOOXOIUMBIX IIPH BBITIOJIHEHHH PacdYeTHO-IpaPuUYecKuX padoT Mo CIeIu-
JIbHBIM JACIATUIMHAM.

Kon
KOMIIeTeHIINH

Conep:xanue
KOMIIeTeHIMii

Ilepeyenb miIaHNMpyeMbIX pe3yJIbTATOB 00y4e-
HHUS [0 TUCHMILIHHE

1

2

3

OK-7

CIOCOOHOCTh K CaMoopra-
HU3AIMd U caMoo0Opa3oBa-
HUIO

3HATh:
- UMeTh oOlee MpeacTaBiIeHHe 00 YCTpPONCTBE U
croco0ax AeHCTBHUS MEXaHUYECKUX YacTe MallluH,
MeTojax o0ecneueHus paboTOCIIOCOOHOCTH UX IPU
KOHCTPYUPOBaHMHU, U3TOTOBJICHUS U SKCIUTyaTallly;
yMeThb:

- YMETh CaMOCTOSITEIIbHO KOHCTPYHPOBATh Y3IIBI
00111ero Ha3HAYEHUs MO 33/1aHHBIM BBIXO/IHBIM JIaH-
HBIM;

- CaMOCTOSTENIbHO MOJAOMpATh CIPaBOYHYIO JIUTE-
patypy, [OCTpsl1, a Takxe rpaguieckuil MaTepua
IPU IPOEKTUPOBAHUMY;

BJIa/I€Th:

— METO0JIaMH MaTeMaTHYECKOT0 aHaJIM3a.

I1K-4

TOTOBHOCTh 0OOCHOBBIBATh
MIPUHSATHE KOHKPETHOTO
TEXHUYECKOTO  pEIIeHUs
pu pa3paboTKe TEXHOJIO-
TMYECKUX TPOLIECCOB M U3-
JeNii, a TakXke BBIOMpATh
TEXHUYECKHUE CpelCTBa U
TEXHOJIOTUU C Y4ETOM 3KO-
JIOTHYECKUX  TOCIIEACTBUM
WX IPAUMEHEHHS

3HATh:
- TEOPETUYECKHE OCHOBBI IO pacyeTy JAeTajeil u
y3JI0B OOILEro Ha3HAYeHHUs Ha MPOYHOCTH, KECT-
KOCTb, YCTOMYMBOCTh W BBIHOCIHMBOCTH IpPH pa3-
JUYHBIX TUNIAX HArPYy>KEHHUS;

yMeTh:

- YUYUTBIBaTh TPU KOHCTPYUPOBAHUU TPEOOBAHUS
TE€XHOJIOTUYHOCTH, 3KOHOMHYHOCTH, PEMOHTONpPH-
TOJTHOCTH, CTaHAAPTU3AIMHU, YHU(DUKAIMH MAIWH,
OXpaHbl TPy/ia, SKOJIOTUH;

- BBINIOJIHATH pacyeThl JeTaneid U y3J0B MalluH,
N0JIB3YACh crpaBo4yHOM utepatypoii u 'OCTamu;
- odhopmisITh TpadUUECKyHd M TEKCTOBYIO KOH-
CTPYKTOPCKYIO TOKYMEHTAIUIO B IIOJTHOM COOTBET-
ctBuu ¢ TpedboBanusmu ECKJI u ECII/;

BJIA/IeTh:

— CpencTBaMu KOMITBIOTEPHOU rpaduku (BBOJI, BbI-
BOJI, 0TOOpakeHHe, MpeoOpa3oBaHUE M PelaKTUPO-

3




BaHMe rpaduyeckux o0bekToB Ha [IDBM);
- OCHOBHBIMHM MeToJamMu pabotel Ha [I9BM c npu-
KJIAJHBIMU IIPOIPAMMHBIMHU CPEJICTBAMM.

2. MECTO JUCHMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
IMPOI'PAMMBbI

Jucuumnuza 51.B.JIB.10.02 OcHOBBI IPOEKTUPOBAHUS U KOHCTPYUPOBaHUS TPAHCIIOPTHBIX
MalllUH JUIsl 1epeBO0OpabOTKH OTHOCUTCS K BAPUATUBHOM.

JucuumnuHa OCHOBBI MPOEKTUPOBAHUS U KOHCTPYMPOBAHMSI TPAHCIOPTHBIX MAIIUH JIs
nepeBooOpaboTKH Oa3zupyercss Ha 3HAHUAX, MOJIYYEHHBIX MPH W3YYEHUHM TaKUX y4eOHBIX IUCIU-
IUIMH, Kak: Teopernueckas mexaHuka; HaueprarenbHas reoMeTpus MHXEHEpPHAsl U MalllMHHAsI Tpa-
¢uka, MarepuanoBeneHue. TeXHOIOTUS KOHCTPYKIIMOHHBIX MaTepuaioB; MeTposorus, cTanigap-
Tu3anys, ceprudukanys; ConpoTUBICHHE MaTEPHAIIOB.

OCHOBBIBasACh Ha U3YyYEHUHU MEPEUUCIICHHBIX AUCHUILINH, OCHOBBI IPOEKTUPOBAHUSA U KOH-
CTpYHMPOBaHUS TPAHCIIOPTHBIX MAIIWH JUIS AEPEBOOOPAOOTKH MPEACTABISET OCHOBY JJISl M3YYCHUS
JucuuIuiMH: OCHOBBI KOHCTPYMPOBAHHMS MeOenu M W3JeNui W3 JpeBecuHbl; BHyTpu3aBoickoin
TPaHCHOPT B AepEBOOOPaOATHIBAIONINX TPOU3BO/ICTBAX.

Takoe cucTeMHOE MEXIUCIMILIMHAPHOE U3YUYE€HUE HAIIPABICHO HA JOCTHXEHHE TpeOyeMo-
ro ®I'OC ypoBHS IOATOTOBKHU 110 KBaTH(pUKaUU OaKaiasp.



3. PACIIPEJEJEHUE OBBbEMA JUCHUIIVINHbI

3.1. Pacnipenesienune o0bemMa JUCUMILJIMHBI IO (popMaM 00ydeHust

- 1st Habopa 2016 T.:

Tpyooemxkocms Oucyuniunst 8 4acax

$ & 3 3 Buo
3 X & 2 npome-
5 2 ) 2
Dopma 5 § 2 S Kypcosan Jrcymou-
00yueHus e g = g § paboma Holl am-
Q
s S = < | § 2 S < mecmayuu
S s g S |4 £33 S 8
) N N S X | &3 X SRS
S 3] 3| 2| §(§§5 R§5 | 8%
= ) Q = N IR S O R
1 2 3 4 5 6 7 8 9 10 11
Ounas 2 4 108 | 51 17 | 17 17 57 KP 3auer
3aouyHasn - - - - - - - - -
3aounas (ycko- - - - - - - - - - -
peHHoe o0yue-
HUE)
O4Ho-3204Has - - - - - - - - - -
- 11 HaOopa 2018 r.:
Tpyooemkocmb OUCYUNIUHBL 6 HACAX
S 3 3 3 Buo
S Q S E Kon- "tpome-
Dopma = 3 S S aHcymou-
© = g s mponbHan -
00yueHnus S 2 Y S 3 Holl am-
Q S 2 S > E paboma
S S 8 < § 3 g s mecmauyuu
S s g S|4 53 S 8
Q ] S S T | &3 £ 3 S 3
S 5| 3| 2] $|8§ 35| 8%
<O Q < N I§g K= o s
1 2 3 4 5 6 7 8 9 10 11
Ounas 2 4 | 108 | 51 17 | 17 17 57 Kp 3a4uer
3aounas - - - - - - - - -

3aounas (ycko-
peHHoe o0yue-
HUE)

Ou4Ho-3204Has




3.2. Pacnipenesienue o0beMa JTUCUMIIJIMHBI 110 BUJAAM YUeOHBIX 3aHATHH U TPYA0EMKOCTH

- 1uist HaOopa 2016 r.:

6 m.'u. 6 un- Pacnpeodenenue
mepaxkmue- no cemecmpam, uac
Tpyoo- | noii, akmue-
Buo yueonuvix 3anamuii eMKOCmb | HOll, UHHO6a-
(uac.) UUUOHHOUL 4
topmax,
(uac.)
1 2 3 4
I. KonTtakTHasi paGoTa 00y4aromuxcs ¢ npe-
nojaBareseM (Bcero) 31 15 31
Jlexmim (JIk) 17 17
JlaboparopHusie padots! (JIP) 17 7 17
[paktuueckue 3ansarus (I13) 17 - 17
Kypcosas pabora -
WnpuBupyanbHble KOHCYIbTAIAN -
II.CamocTosiTeibHAs pa00oTa 00y4al0OIUXCA
57 - 57
(CP)
[ToaroroBka k 1abopaTOpHBEIM paboTam 9 - 9
[MoaroToBka K MPakTHYECKAM 3aHATHUSIM 9 - 9
[loxroroBka k 3adery 9 - 9
BrimonHenne kypcoBoii paboThl 30 - 30
I11. ITpomeskyTOUHAS ATTECTALUS 3a4ET + +
OO0mas TpyTI0eMKOCTh AUCITUTUINHEI ....... dYac. 108 - 108
3ad. efl.
E 3 - 3
- 1y Haoopa 2018 r.:
6 m.u. 6 un- Pacnpeoenenue
mepaxkmue- no cemecmpam, yac
Tpyoo- | noii, akmue-
By yueOHBIX 3aHITHH eMKocmy | Hol, ulmoefl-
(uac.) UUUOHHOUL 4
popmax,
(uac.)
1 2 3 4
I. KonTtakTHasi paGoTa 00y4aromuxcs ¢ npe-
nojaBarteyeM (Bcero) S1 15 31
Jlextum (JIk) 17 8 17
JlaGopartopusie padotsi (JIP) 17 7 17
[paxTuueckue 3austus (113) 17 - 17
KontponsHas pabora B +
WnauBunyansHble KOHCYIbTAIUN - +
II.CamocTosiTeIbHAsI pa00Ta 00y4aIOIIUXCS 57 ) 57

(CP)




[MoaroroBka k nabopaTopHbsIM paboTaM 9 - 9
IloaroroBka K MPakTHYECKUM 3aHATUSIM 9 - 9
IToaroroBka k 3auery 9 - 9
BrimonHneHne KOHTPOIBHON paboTHI 30 - 30
II1. IIpomeskyTOUHAsL ATTECTALUS 3a4ET + +
OO6mas TpyT0eMKOCTh AUCITUTUINAHEI .. ..... dYac. 108 - 108
3a4. el. 3 - 3

4. COAEP)KAHUE JUCIUIIVINHBI

4.1. Pacnipeesienne pa3/ie/ioB TUCUUIJIMHBI 110 BUJAM YUeOHBIX 3aHATHI

- I O4HOH opMBbI 00yUeHHs:

Buowt yueonvix zanamuil, éxniouan
No camocmoamenbHylo pabomy odyuaio-
pas- Haumenoeanue Tpyooem- wuxca u mpyooemKkocms; (uac.)
OeJla u pa3aeﬂa u Kocmb, ylle6Hble 3aAHAMuUA CAMOCOA
memul mema OucCyUnIUHbL (uac.) nabo- npaxkmu- menpnas
nexyuu | PP weckue | pagoma oéy-
Hble 3AHAMUA | yaro-wguxca*
pabomol
1 2 3 4 5 6 7
1. OO0mme BOMpOCHI TEOPHU Ma- 11 2 - - 9
mrH. OCHOBBI pacyeTa U KOH-
CTPYMPOBAHUSA AeTajiell u y3-
JIOB MAIIIHH.
1.1. OCHOBBI TPOEKTHPOBAHHUS Me- 3,5 0,5 - - 3
XaHHU3MOB, CTa MK Pa3pabOTKH.
1.2. Knaccudukammss MexaHU3MOB, 3,5 0,5 - - 3
Y3JIOB U JIETAJIEH.
1.3. TpeOGoBanus K JeTansM, KpuTe- 4 1 - - 3
pun paboTOCIIOCOOHOCTH U BIIH-
SIOIIME HA HUX (DaKTOPBL.
2. O030p BHIOB M KJaccupuka- 22 5 4 5 8
1Ms1 MeXaHU-YeCKHUX nepenay.
2.1. 3ybOuarble mepenayd, pacyeT Ha 8 1 2 3 2
POYHOCTb.
2.2. UepBsiuHblE DIEpElayd, pacyeT 5 1 2 - 2
Ha IPOYHOCTb.
2.3. [Inanerapnsle nepenadu, pacueT 1,5 0,5 - - 1
Ha IIPOYHOCTb.
2.4. OpUKLHOHHBIE TIepeAaydu, pac- 2 1 - - 1
YeT Ha IPOYHOCTb.
2.5. Pemennsie u LenHbIE NEpenayu, 3,5 1 - 1,5 1
pacdeT Ha MPOYHOCTb.
2.6. Prruakaple mepemaun u mepesa- 2 0,5 - 0,5 1
YM BUHT-Taiika, BOJHOBBIE MEpe-
Jlauu, pacyeT Ha MPOYHOCTb.
3. Ocu u BaJbl. 14 2 - 4 8
3.1. | Bamel m ocH, KOHCTPYKIHUS U 14 2 - 4 8
pacueTsl Ha MPOYHOCTH U JKECT-
KOCTBb.
4. IlomIMIHUKH  CKOJIbKEHUS. 17 2 3 4 8
IHommMnHUKAa KayeHMsI.
4.1. TToammmankM KadeHUs u 12 1 3 4 4




CKOJIBKEHUSI, BBIOOP M pacyeThl
Ha TIPOYHOCTb.
4.2, YIIOTHUTETBHBIE YCTPONCTBA. 2,5 0,5 - - 2
4.3. Konucrpyxiun HOILINITHUKOB 2,5 0,5 - - 2
y3710B
5. Coenunenust aerajeii MalIuH. 14 2 - 4 8
Knaccudpukanus coemHeHUi.
5.1. Pe3nboBrIe, 3aKJIENIOYHEIE, 9 1 - 4 4
CBapHbIC, TAasHHBIC, KJIEEBBIE, C
HATSATOM, INIIOHOYHBIE, 3y0Oua-
Thle, MTU(TOBBIE, KIEMMOBBIE,
npo¢uIBHEIE.
5.2. KoncTpykiust u pacyersl co- 5 1 - - 4
€MHEHU! Ha IPOYHOCTh. YIIpy-
THE JIEMEHTHI.
6. My@dTbl 11 COCAHMHEHHS Ba- 20 2 10 - 8
JIOB.
7. I'py3onoabemusbie YCTpOii- 10 2 - - 8
CTBA. IHoasemuo-
TPaHCHOPTHBIE YCTPOHCTBA.
nUToro 108 17 17 17 57
4.2. ConepxxaHue TMCUMILUIMHBI, CTPYKTYPUPOBAaHHOE N0 pa3jejiaM U TeMaM
Buo
Ne 3aHAmMUA 6 UHMeED-
paszoena Haumenosanue AKMUeHoU, aK-
u me- pazoena u memol Cooeporcanue 1eKUUOHHBIX 3AHAMUILL mueHnoil,
Mbl oucyunIuHbl UHHOBAUUOHHOU
¢popmax,
(uac.)
1 2 3 4
1. OO0mue BoOmpochl Teo-
pun MamuH. OCHOBBI
paciera M KOHCTpPYyH-
poBaHMA JaeTasieil U y3-
JIOB MAIIHH.
1.1. OcHOBBI  TpoeKkTHpPOBa- | OCHOBHBIE MPUHLIUIBI IPOeKTUpOoBaHus. [loHATHS -
HUSI MEXaHU3MOB, CTaJIH | IPOEKTUpOBaHus, npoekTa. Cramuu pa3paboTKH
pa3palboTKH. MpoeKTa: pa3paboTKa TEXHUYECKOTO 3aJIaHus, pas-
paboTKa TEXHUYECKOTO MPEJIOKEHHS, pa3paboTKa
ACKU3HOTO TPOEKTa, pPa3padOTKa TEXHHUYECKOTO
MIPOEKTa, pazpaboTka pabodeil JOKYMEHTAIHH.
1.2. Knaccupukamms  mexa- | s opueHTHpOBaHUS B OSCKOHEUHOM MHOT000- | JIEKIHS npecc-
HU3MOB, Y3JIOB M J€Ta- | pa3uu AeTajd MalllH KIaCCU(QHUUUPYIOT Ha THMO- | KoHpepenuus 0,5 4.
JIEH. BBIE TPYIIBI II0 XapakKTepy HX WCIIOIb30BaHUA:
nepeaun, Ballbl U OCH, OMOPBI, My(ThI, COSTUHM-
TEJIbHBIE JETalld, YIPYTHe 3JIEMEHTHI, KOPIYCHBIE
netanu. OCHOBHBIC TIOHATHS U OIPENEICHHUS Kyp-
ca: JieTaiib, 3B€HO, cOOpOYHas eIWHUIIA, y3€l, Me-
XaHW3M, alapar, arperar, MalidHa, aBToMar, po-
00T.
1.3. TpeboBanmst k nmeransM, | K OONBITMHCTBY MPOCKTUPYEMBIX MAITUH TIPEIb- | JISKIIHS pecc-

KpUTepuu  paboToCto-
COOHOCTH W BIUSIONIHE
Ha HUX (aKTOPEHI.

SIBIITIOTCSL  CAICAYIOME TPeOOBaHMS: BBICOKAs
MPOU3BOAUTEIBHOCTh, IKOHOMUYHOCTh POU3BO/I-
CTBa WM DKCIUTyaTallMH, PaBHOMEPHOCTh XOfa, BHI-
COKHI KI, TOYHOCTh PabOThI, KOMIAKTHOCTb,

koH(pepennus 1 4.




HaJIC)KHOCTh M JIOJITOBEYHOCTh, yJI00CTBO U 0€3-
OTIACHOCTh ~ OOCTY)KHWBaHHS, TpaHCIOPTaOehb-
HOCTB, COOTBETCTBHE BHEIIHETO BHIA TPeOOBaHMU-
sIM TEXHHYECKOM 3CTeTHKU. PaboTocmocoOHOCTH
JIeTaliell OIICHUBAIOT: TPOYHOCTHIO, JKECTKOCTHIO,
HM3HOCOCTOMKOCTHIO, TEIIOCTOMKOCTRLIO, BUOpAIIH-
OHHOH ycroiuuBocThI0. Kpurtepum paboTocmo-
COOHOCTHU: MPOYHOCTH, KECTKOCTh, U3HOC, TEILIO-
CTOWKOCTB, BHOPOYCTOWIHUBOCTb.

O030p BHIOB M KJac-
cupuKanua Mexa-
HHYeCKHX NMepenay.

2.1.

3y6uatsie nepeaayy,
pacdeT Ha IPOYHOCTb.

3ybdareie mepenadn — MEXaHW3M, KOTOPBIHA C TI0-
MOIIBIO 3allCIUVICHUs NEpefaeT WK mpeodpasyeT
JBIDKEHHE C M3MEHEHHEM CKOPOCTEeH M1 MOMEHTOM.
3yOuaTble mepefayd IO CPaBHEHUIO C APYTMMH
nepegadyaMyu 00JaJar0T TOCTOMHCTBOM: MaJIbIMHU
rabapuramu, BeicokuM KII/], Oonbioii HaaexKHO-
cThI0 B pabote. HemoctaTkoM 3yOuaThix mepenad
SIBIISIETCS IIYM B paboOTe Ha BBICOKMX CKOPOCTSIX,
KOTOPBI MOXET OBITh CHIKEH MpPHU MPUMEHEHHUH
3yObeB COOTBETCTBYIOIIEH reomeTpuueckoi Qop-
MBI U YITy4dIIIeHHH KadecTBa 00paboTku mpoduien
3yObeB. Cuiibl B 3aLEIUICHUH LWIMHIPUYECKUX
npsMO3YOBIX U KOcO3yOwix Komec. BreiBox ¢op-
MyJ. Pacuer 3yObeB NMWIMHIPHUYECKUX HPSIMO3Y-
OBIX KONleC Ha M3THOHYIO yCTaloCTh. BBIBOJ pac-
YEeTHOW 3aBUCHMOCTH Ha M3THOHYIO YCTAIOCTb.

JIEKIAS

npecc-

koH(pepenmys 1 4.

2.2.

UepBsiuHble  IEpenayy,
pacder Ha IPOYHOCTb.

UepBsaHbIC TIEpEIadll — 3TO Mepeavn 3a CUYeT 3a-
LETUICHNs] BUTKOB YepBsiKa U 3yObeB YEpPBIIHOTO
Kojeca. UepBsuHbIE IepeNayd MPUMEHSIOT I
nepefadn JBIKEHUS MEXKIy IMepeKpenTuBaroniu-
mucs BasaMu. lpu BpareHun depBsika ero BUTKH
BXOJIST B 3aIETUICHUH C 3yOBSIMU YEPBSYHOTO KO-
nmeca. JlocTtomHCTBa UYEPBAYHBIX TIepenad: BO3-
MOXXHOCTh TIOJYYCHHs OOJIBIIMX MEPeaaTOYHbBIX
YHCell, TUNIABHOCTh W OECUIyMHOCTh PaboThI, BO3-
MO>XHOCTH BBITIOTHEHHSI CaMOTOPMO3SIIEH Tepe-
Ja4u, JIeMI(pUPYIOIIMEe CBOWCTBA CHUXAIOT ypO-
BEHb BHOpAIVK MaIlliH, BO3MOKHOCTD TIOJTYYCHHS
TOYHBIX U MaJIBIX MEPEeMENICHN, KOMITAKTHOCTh H
CPaBHUTEIHHO HEOOJBINAs Macca KOHCTPYKIIHH
nepegadn. HemocTaTku: BBICOKOE TPEHHUE B 3allell-
JieHuH, cpaBHUTENbHO HeBbicokui KIIJI, cunbHbIM
HarpeB Iepeadud Mpu IJIUTEIbLHON paboTe BCIe-
CTBHE IIOTEPh MOIIHOCTH Ha TPEHHE, HEOOXOIH-
MOCTh NPUMEHEHHUs IJs Kojieca JOPOTHX aHTHU-
(PPUKITMOHHBIX MaTEPUAIIOB, TOBHLIIIEHHOE W3HA-
IMUBaHWE W 3aelaHue, HEOOXOIWMOCThH PEeTyJn-
poBku 3auervieHus. OCHOBHBIE MapaMeTpbl Yep-
BSIYHBIX TIE€pelay: MOIIHOCTh, MEPEAATOYHOE YUC-
70, MOIyJbh, MEXOCEBOE paccTosHue. Pacuer
3yObeB HYEpBSYHBIX Iepedad Ha COMPOTHUBIICHUE
KOHTAaKTHOW M M3ruOHOW ycranoctu. [lonstue o
pacyeTHOM HarpyskKe.

JIEKITUS

npecc-

koH(pepeHnus 1 4.

2.3.

Ilnanerapnusie nepenauu,
pacyeT Ha MPOYHOCTb.

[epenaun, umeromue 3y0vaTsie WM (QPUKIIMOH-
HBIC KOJIeCca C MEPEMEILAIOIMUMUCS OCSIMU, Ha3bI-
BAIOT TUIaHETAPHBIMU. JlOCTOMHCTBA MJIAaHETAPHBIX

JIEKIIAS

npecc-

koHpepenuus 0,5 4.




nepeAay: MIHMPOKHE KUHEMaTHYeCKHE BO3MOKHO-
CTH, NO3BOJISIIOIINE HUCIIONb30BaTh Iiepefady B Ka-
YEeCTBE PEAyKTOpa KOPOOKM CKOpOCTEH, nepena-
TOYHOE YHCJIO B KOTOPOW HM3MEHSETCS MyTeM IO-
OYEepPEeTHOTO TOPMOXKEHUS Pa3NUYHBIX 3BEHBHEB, U
Kak auddepeHINaIbHBIN MEeXaHU3M; IDIaHeTap-
HBIA TIPUHIMII TIO3BOJISAET MOIydaTh OONbIINE Tie-
penaTo4HbIe YHCa; 3TU Mepeayd KOMIAKTHBIE U
HMEIOT MAajyl0 Maccy; CaTeJUIUThl PacIOJIOKEHBI
CUMMETPUYHO , & 3TO CHIPKACT Harpy3kKH Ha OIO-
PBI; UMEIOT Majblii IIyM BCJICACTBUE 3aMBIKAHUS
cul B MexaHu3Me. HemoctaTku: NOBBIIIEHHBIE
TpeOOBaHUS K TOYHOCTH H3TOTOBJICHUS M MOHTa-
kKa; ycIoBUE COOPKH M COCEICTBA; PE3KOE CHUXKE-
nue KIIJ] mepenaun ¢ yBenwyeHHeM NepenaTod-
Horo ymcna. OnpeneneHre NepeiaTOYHoOro Yucia
IJIaHEeTapHOU mnepenauu. PacyeT Ha KOHTaKTHYIO
MIPOYHOCTH 3yObEB.

24.

OpUKIMOHHBIE Mepena-
YM, pacuyeT Ha IpoyU-
HOCTb.

OpuKIMOHHAA NIepeaada — MEXaHu4ecKas nepena-
Ya, CIyXamas [Uid Nepelauyd BpaIlaTeIbHOIO
JBUKEHHUS MEXKIY BaJlaMU C TOMOIIBIO CHJI Tpe-
HUS, BO3HUKAIOUINX MEXIy KaTKaMu, [UJIUHApa-
MU HWIM KOHYCaMH, HACaXCHHbBIMH Ha Bajbl H
MPWKUMaeMbIMH OAMH K Apyromy. Kmaccuduka-
U QPUKIMOHHBIX Tepefad: Mo Ha3HAuYeHHIo (C
HEPEryJINpyeMbIM ME€PEeJaTOuHBIM YHUCIOM, ¢ Oec-
CTYNECHYAThIM PETYJIMPOBAHHEM MEPEAaTOYHOTO
YHcla), M0 B3aUMHOMY PpaclOJOXEeHHIO oceil Ba-
JI0B (UMJIMHJPUYECKHUE WM KOHYCHBIE € Mapal-
JIENIbHBIMU OCSIMHM, KOHMYECKHE C TMEepPECEeKaIOIH-
MHCS OCSIMH), B 3aBUCHMOCTH OT YCJIOBHUN pabOTHI
(OTKpBITHIE, 3aKPBITHIE), TIO MPUHIUITY JEHCTBUS
(HepeBepCcHUBHBIE, PEBEPCUBHEBIC), IIepeadyn C IO-
CTOSTHHBIM HJIM aBTOMAaTHYECKUM PETrYINPYyEeMbIM
MPHXKATHEM KaTKOB, C TIPOMEKYTOUHBIM (PPUKITH-
OHHBIM 3JIEMEHTOM Win 0e3 Hero. JlOCTOMHCTBA:
MIPOCTOTa KOHCTPYKLIMH W OOCIY>KMBaHMSA, ILIaB-
HOCTh Tepefjaud JBWXKEHHS U PETyJIHPOBaHUSA
CKOPOCTH M OECIIyMHOCTh PabOThI, OOJIBIINE KH-
HEMAaTU4eCKHUEe BO3MOXHOCTH, OOJIAZal0T TPEno-
XpaHUTENbHBIMA CBOMCTBaMH, OTCYTCTBHE MEpT-
BOTO XOJa NpU peBepce Mepenadyn, paBHOMEp-
HOCTB BpallleHHsI, BO3MOXKHOCTh O€CCTyNeH4aToro
peryaupoBaHusl NepeiaTOYHOro yucia 0e3 ocTa-
HOBKM Tmiepenayn. HemocTtaTku: HEMOCTOSHCTBO
MepPelaTOYHOr0 YHWCJIa M3-32 IPOCKAIB3bIBAHMUS,
HE3HauuTeIbHas MepeJaBacMas MOIIHOCTh, Jis
OTKpBITBIX Ilepenad cpaBHUTENbHO Hu3kuil KII/I,
00JbIII0E ¥ HEPABHOMEPHOE M3HAIINBAHUE KaTKOB
npu OyKCOBaHHMH, HEOOXOAMMOCTh NPUMEHEHUS
OIOp BAJIOB CIIENHMANBHON KOHCTPYKLIIMU C IIPH-
KUMHBIMH ~ YCTPOHCTBaMH,  HE3HAUHMTEIbHAS
OKpY’KHasi CKOPOCTb, OOJBIINE HArpy3Kd Ha BaJbl
U TOJIINIHUKA OT NPMKUMHOM CHIIBI, OOJNbIINE
notepu Ha Tpenue. [IpumeHeHHne (QPUKIMOHHBIX
nepenay. ['eomerpuyeckue mapaMmerpbl, KHHEMa-
TUYECKHE M CHJIOBBIE COOTHOLICHUS BO (PPHUKIIH-
OHHBIX Ilepeaayax.

JIEKIAS

npecc-

koH(pepeHnus 1 4.
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2.5.

PeMeHHBIC U TETIHBIC Tie-
penavu, pacdeT Ha IpodY-
HOCTb.

PeMenHas mepenaya OTHOCHTCS K TiepefadaM Tpe-
HHS ¢ THOKOW CBSI3BIO M MOXKET MPUMEHSATHCS IS
Tepeayn JBIKEHUS MEXIy BalaMH, HaXOJSIIH-
MUCSl Ha 3HAYUTEIHLHOM PaCCTOSHUU JIPYT OT APY-
ra. OO0JacTh NPUMECHCHUS PEMEHHBIX Iepenad.
JlocTonHCTBa: BO3MOYKHOCTH PACITOJIOKCHHUS Be-
JYIIETO U BEJOMOTO IIIKMBOB HA OOJIBIIIMX PacCTo-
SIHUSIX, IJIABHOCTh XO0J1a, OECHIYMHOCTh pPa0OThI
Tepeiavyn, Mayas 9yBCTBUTEIFHOCTD K TONYKAM U
yaapaMm, a TaKXke K Teperpyskam, CIOCOOHOCTB
MPOOYKCOBEIBaTh, BO3MOXKHOCTh PAa0OTHI C 0OJb-
IIAMH  YTIIOBBIMH CKOPOCTSIMH, TPEAOXpPaHEHHE
MEXaHM3MOB OT pe3KHX KOJeOaHWi Harpy3Kd
BCIIEJICTBUE YNPYTOCTH PEMHS, BO3MOXHOCTH pa-
0OTBI TIPU BBICOKMX 000pOTaxX, MPOCTOTA KOH-
CTPYKITUH U JAemieBru3Ha. HegocTaTku: HEMOCTOSH-
CTBO TIEPENAaTOYHOTO 4YHCNIA BCIEACTBHE IIPO-
CKaJIb3bIBAHHUS PEMHEH, MOCTCIICHHOE BBITATHUBA-
HUE pEeMHeH, WX HeIOJTOBEYHOCTh, HE0OXOIu-
MOCTh TOCTOSIHHOTO YXOJa, CPaBHHUTEIHHO OOIb-
mue rabapuTHBIC pa3MEpbl Iepelayd, BBICOKHE
Harpy3kd Ha BaJlbl U OINOPHI M3-3a HATIKCHHS
pEeMHS, OMAcCHOCTH TOTAJaHus Macja Ha PEeMeHb,
Majasi JOJITOBEYHOCTh MPH OOJBIIUX CKOPOCTSX,
HEO0OXOIUMOCTh HATSHKHOTO yCTpoicTBa. OCHOBBI
TEOPUU pacdeTa peMEeHHBIX Iepenad.

Ilepenauy MexaHMYECKOW SHEPIHM MEXIY Hapali-
JIETTFHBIMH BaJIAMH, OCYIIECTBISIEMYIO C TIOMOIIIBIO
JIBYX KOJIEC M OXBATHIBAIOIIEH UX IIEITH, HA3BIBAIOT
nenHoi mepenadeit. Kitaccudukarus nenHex me-
penad: o THITY IeTeH, 10 YHCITy PSIIOB, 110 YUCITY
BEIIOMBIX 3BE3/I0UCK, MO PACIIOJIOKEHUIO 3BE3/I0-
YeK, 10 CII0CO0y PeryIupoBaHUs IMPOBHCAHUS IIe-
1, MO0 KOHCTPYKTHMBHOMY HCIOJIHEHHIO. J[ocTo-
MHCTBA: OOJIbIIAs MPOYHOCTh CTAJILHOW IIEIH,
BO3MOXKHOCTbH TI€peIayll JBIKEHUS OJTHOW IIEIBI0
HECKOJIbKMMH 3BE€3/I0YKaM, BO3MOXKHOCTh Tiepe/a-
YW BpallaTeIbHOTO JBIKEHHUS Ha OOJbIIKE pac-
CTOSIHWW, MEHbINIas Harpy3ka Ha BaJlbl, CPaBHH-
tenbHO BbicoKud KIIJI, oTCyTCTBHE CKOJBXKEHUS,
Majible CHJIBI, JEUCTBYIONIME HA Bajbl, BO3MOXK-
HOCTb JIETKOM 3aMeHbl 1enu. HemocraTku: cpas-
HHUTEJIBHO BBICOKAas CTOUMOCTH Iiernei, HeBO3MOX-
HOCTh HUCIIOJIB30BaHUS TEpEIadu MPH PEBEPCHPO-
BaHWM 0€3 OCTaHOBKH, Iepeaadnd TPeOyroT ycra-
HOBKHM Ha KapTepax, CIOKHOCTh IMOABOJIA CMa304-
HOTO MaTepualia K IIapHUpaM IeMd, CKOPOCTh
IBWKEHUS II€NA HE ITOCTOSHHA, IOBBIIIEHHEIN
IIyM, OHHM pabOTalOT B YCJIOBUSAX OTCYTCTBHUS
JKUJIKOCTHOTO TPEHHSI B IIAPHUPAX, OHU TPEOYIOT
OoJiee BBICOKOH TOYHOCTH YCTaHOBKH BajoB. O0-
JIACTh MIPUMEHECHUSI.

JICKIHA

npecc-

koH(pepennus 1 4.

2.6.

PeruakHpie mepegaud u
nepefiayd  BUHT-Taiika,
BOJTHOBBIC nepeaym,
pacuer Ha MPOYHOCTb.

B mapHuUpHO-pBIYAKHBIX MEXaHU3MaX IKECTKHE
3BEHbsl THUIIA CTEP>KHEU, PHIYaroB COCIUHSIOTCS
BpalllaTeIbHBIMI U MMOCTYNATeIbHBIMA KHHEMATH-
yeckuMH mapamu. lllapHUpHO-pBIYAKHBIE MeXa-
HU3MBI TIPUMEHSIOTCS JIJIS MpeoOpa3oBaHUs Bpa-
IIATENBHBIX WM TOCTYNATENbHBIX JIBIKCHHU
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BXOJHBIX 3BEHbEB B Ka4aTeIbHOE MM BO3BPATHO-
[IOCTYIIATEeIbHOE ABUKCHHE BBIXOJHBIX 3BEHbBEB.
KpupomunHo-maryHaeie MexaHu3mbl. KymnncHsie
MexaHu3Mbl. KymaukoBbie mexaHusmbl. LllapHup-
HO-phIYaXHBIE MeXaHH3MBI. [IpouHOoCTHON pacuer
3JIEMEHTOB MEXaHU3Ma.

[lepenaya BUHT-ralika COCTOMT M3 BUHTA U TalKH,
COIPUKACAIOIINXCS BUHTOBBIMH TOBEPXHOCTSMHU.
PaznuuaroT jBa THIa mepeaady BUHT-raiika: mepe-
Jaudl TPEHUS CKOJBKCHHS WJIM BUHTOBBIC Iapbl
TPEHUsI CKOJBKEHUs, TepeJadyd TPEHUsl KadeHUs
WIN IIAPUKOBBIC BUHTOBBIE Mapbl. JJOCTOMHCTBA U
HEJOCTAaTKU Ie€peAaydl BUHT-TalKa CKOJbKCHHS.
Pacuer nepenauu BUHT-raiika Ha MPOYHOCTH.
BonHoBbIe Mepeaayn OCHOBAaHBI Ha MPHUHIMIIE TIe-
penaun BpallaTeIbHOIO ABMXKEHMS 3a CUET Oery-
el BOIHOBOW nedopMaliui OMHOTO U3 3y0daThIX
Kosec. JIOCTOMHCTBA U HEAOCTATKH BOJHOBBIX TIE-
penad.

OcH 1 BaJbl.

3.1.

Banbl u ocu, KOHCTpyK-
LY U pacyeThbl Ha MPOY-
HOCTb U )KECTKOCTb.

Banom Ha3bIBalOT JeTalb, NPeIHA3HAYCHHYIO IS
noaacpiKaHrud YCTAaHOBJICHHBIX Ha HEel HIKHNBOB,
3y04aThIX KOJec, 3Be304eK, KaTKOB, U VIS Tepe-
JIa4M BPAIAIOIIET0 MOMEHTA.

Ochb Ha3bIBAIOT JETalIb, IPEAHA3HAYCHHYIO TOJIBKO
I TIOAAEP)KaHUSl YCTAaHOBJIIEHHBIX HAa HEM JeTa-
JIEH.

B ominume oT Bana och He MepeaeT Bpallaloiero
MOMeHTa u paboTaeT ToNbKo Ha m3rud. Kiaccu-
¢uKanus BaloB M oceil. Marepuansl BaloB U
oceif. Kpurepun paboTOCIOCOOHOCTH M pacuer
BaJIOB M OCEM HA IPOYHOCTD.

JICKIHA

npecc-

KoH(epeHuus 2 u.

IMogIIMIMHUKH  CKOJIb-
kenus. IommmnmHuku
KadyeHus.

4.1.

ITommunmHUKN KadeHusl U
CKOJIEXKEHUSI, BBIOOp W
pacyeTsl Ha IPOYHOCTb.

HOI[HII/IHHI/IKI/I CJIy’KaT onmopaMu IJisd BaJIOB U Bpa-
LIAIOLIMXCST OCel, BOCIPHHUMAIOT PaguaibHbIE U
OCEBbIE HAarpy3KH, IPUIIOKEHHBIE K Bally, U Nepe-
JAl0T UX Ha Kopiryc mamuHel. [lo xapakrtepy Tpe-
HUA MMOJUIMIIHUKU PasACIIA0T Ha 2 rpynIibl: IOa-
LIMITHUKY CKOJIBXKECHUS M IOJIIUITHUKY KaueHUsL.
HOIIHH/IHHI/IKOM CKOJIBXKCHHUS HAa3bIBAIOT OIOpY
JUIsl IOJJIEpKAHUS Baja WM BPAILAIOIIECHCs OCH.
KoHCTpyknu ~ MOAIIMIIHMKOB — CKOJIBKEHMS.
VYCIOBHBIM pacyeT MOAUIMITHUKOB CKOJIBKEHHMS.
Pexomenmanuy 1o KOHCTPYMPOBAHUIO ITOJLIWII-
HUKOB CKOJIbXKECHHS.

[logmmnHuky KayeHWs, KaKk W HOAIIUITHUKA
CKOJIBXXCHUSA, MPEAHA3HAYCHBI JI TOAACPKaHUA
Bpalaommxca oceil W BanoB. Marepuansl mMof-
LIIMITHUKOB KaveHus. Knmaccuduuumpyror nmoammm-
HUKJA Ka4yeHHs I10 CIIOCOOHOCTH BOCIIpUHUMATDH
HArpy3Ky: paJuajbHble, palua’lbHO-yIIOPHBIE,
YIOPHO-paAuaibHble U yIOpHBIE. MeToauka noa-
0opa MOJIIMIHUKOB KaueHHs. Buapl pazpymieHus
MOIIMITHUKOB KaueHUsI M KpUTepuu paborocmo-
COOHOCTH.

4.2.

VunorHuTenbHEIC

HaI[C)KHOCTB INOAIIMITHUKOB Ka4YCHHA BO MHOI'OM
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YCTpPOWCTBA.

3aBUCHT OT THUNA YIUIOTHSIONUX YCTPOMCTB.
VYIUIOTHEHHS B MOALIMIHUKOBBIX Y3JaX JOJDKHBI
HE JIOMYCKaTh YTEYKH CMA30YHOTO MaTepuaia U3
KOpIIyca, IJIe YCTAHOBJICHBI MTOAITUITHUKY, & TAKXKE
3aIIMAIIATE HOAMIMITHUKYA OT IIOMaJaHus B HUX IIbI-
JIM, TpsA3U M aOpa3sHUBHBIX YaCThIX, BHI3BIBAIOLINX
UX TPEKJICBPEMEHHOE M3HAIIMBaHUE. DTO CIICIH-
QIBbHBIC JICTANIU, BBINIOJHEHHBIC W3 MSTKUX YIIPY-
FHX MaTepUalioB. YIUIOTHCHHMS, IIPUMEHSAEMbIC B
MAaIIMHOCTPOCHHUH, IOAPA3AC/AIOT HAa: KOHTAKT-
HbIC, IIENICBBIC, JAOMPUHTHBIC U 3alllUTHHIC Ma3e-
YACPKUBAIOIIUE KOJbIA U MAaCIOOTPaKaTEIIbHBIC
LIa0OBI.

4.3.

Koncrpykuyun nommumn-
HUKOB Yy3JI0B

[Ipy npoeKTHpOBaHWM MOAIIMITHUKOBBIX Y3JI0B
YUUTHIBAIOT CIEAYIOIUe (aKTOpbl: HazHAYCHHE
y37la, YCIOBHS OSKCIUTyaTalluH, YCJIOBHSA oOImeit
KOMITOHOBKH, ~TEXHOJIOTHYECKHE BO3MOXKHOCTH
00paboTku netanedt y3na. [1oIMImHUKOBEIC y3JIbI
JOJDKHBI ~ OTBEYATh CIIEAYIOMUM TEXHHYECKUM
TpeOOBaHUSM: BCE JETAN MOIIHITHUKOBOTO y3J1a
JOJDKHBIL 00JIafiaTh JIOCTaTOYHOM MPOYHOCTHIO U
KECTKOCTBIO; KOHCTPYKIMS  TOAIIUITHAKOBOTO
y37a JOJDKHA OOECTeYHTh HOPMAIBHYIO padoTy
MOJIIMITHIKA; TOABOJ CMA304YHOTO Marepuaia, a
TAaKXXC YIUIOTHCHUC B TMOAUIMIIHUKOBBIX Y3JIaX
JIOJDKHBI  COOTBETCTBOBATH  IKCILTYaTAI[HOHHBIM
TpeOOBaHMSIM; y3€J OJDKeH OBITh YIOOCH B MOH-
Take M JeMOHTaXe; 00ecleunBaTh HAJAEKHOCTh U
JIOJITOBEYHOCTh C OJHOBPEMEHHBIM CHIDKCHHUEM
CTOMMOCTH TIpOEKTUpyeMoro y3na. Kperienus
MIOLIMITHUKOB Ha Bally U B Kopmyce. KoHCTpyk-
MY NOAINHWITHUKOBBIX Y3JI0B.

CoenuHeHnusi jaerajei
MAaIIHuH. Kaaccn-
duxkanus coeuHeHui.

5.1

Pe3nbOoBEIE,  3aKienod-
HbIC, CBAPHBIC, MAasHHBIC,
KIIEeBbIC, C  HATATOM,
IITIOHOYHBIC, 3yOuYaThle,
MTAPTOBBIC,  KIEMMO-
BbIC, IPO(HIIBHEIC.

Pe3b0a — moBepXHOCTH, 00pa30BaHHAs IPU BUHTO-
BOM JIBIDKEHUH TIIOCKOTO KOHTYpa MO IUIHHIPH-
YECKOU MJIM KOHMYECKOU MoBepXHOCTU. [Ipumens-
€TCSl KaK CPENICTBO COCIMHEHUS, YIUIOTHEHUS WIIH
oOecriedeHusl 3aJaHHBIX IIEPEeMEIIeHU JeTanen
MallliH, MEeXaHU3MOB, mpuOopoB. OCHOBEI 00pa-
30BaHus pe3rObl. Kimaccngukanms pe3rO0oBbIX CO-
€IVUHEHUN.

3aKJICMOYHbIE COEIUHEHUS COCTOSIT U3 ABYX WJIHU
HECKOJIBKMX JIMCTOB UJIN JIeTajle, COeqUHIEMBIX B
HEPa3beMHYIO KOHCTPYKIIMIO C TTOMOIIBIO 3aKiIe-
mok. JIOCTOMHCTBA W HEJOCTaTKH 3aKJIEHOYHBIX
coeaunennii. Knaccugukauus. Pacaer npounoctu
3aKJICITOYHBIX IIIBOB.

CBapka — 3T0 TEXHOJOTUYECKUN MPOLECC MOoTyye-
HUS HEPA3bEeMHOT0 COEIMHEHUS METANIMYECKUX
WM HEMETAIUIMYECKUX AeTalied ¢ MpUMEHEHUEM
HarpeBa, BBIMIOJHEHHOTO TaKUM 00pa3oM, YTOOBI
MECTO COCOUHCHHS II0 MEXaHHYCCKHM CBOMCTBAM
U CBOEMY COCTaBy MO BO3MOXKHOCTU HE OTJIMYa-
JIOCh OT OCHOBHOTO Matepuaia nerain. OCHOBHBIC
BBl AJICKTPOCBAPKU: AYroOBas, ra3obas U KOH-
TakTHas1. JIOCTOMHCTBA M HEJOCTATKH CBapPHBIX
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coequHenmii. Knaccudukanus v pasHOBHIHOCTH
CBapHBIX COEMHEHUI. Pacuer cBapHBIX COeIMHE-
HU.

[Tasinble coenuHeHUs — HEpPa3bEMHBIE COEIIUHE-
HUsA, 00pa3yeMble CHJIAMU MOJICKYJSPHOTO B3au-
MOJCHCTBUSL MEXIY COCIUHSEMBIMU JETAISIMU U
MPUCATOYHBIM MaTEpPUATIOM, HA3bIBAEMBIM ITPUIIO-
eM. /locTonHCTBa U HEAOCTATKU MASHBIX COEIUHE-
HUM. PacdeT Ha MPOYHOCTh MAasHBIX COCIUHEHUH.
KiieeBble coeMHEHMS — 3TO COEAUHEHUS AcTaleH
HEMETAJUTMUYECKUM BEIIECTBOM IOCPEJICTBOM IIO-
BEPXHOCTHOI'O CXBATHIBAHUS U MEXMOJIEKYIISIPHON
CBSI3U B KjesiieM cioe. JJocTonHCTBa U HenocTaT-
KM KJIEEBBIX COCIMHEHMM. Pacuer kiieeBbIX coenu-
HEHUN HA TPOYHOCTD.

CoenuHenue aeranedl ¢ rapaHTUPOBAHHBIM HAaTs-
FOM — COCAUHEHHE JeTajeil MOXKET OCYIIECTB-
JATBCS 3a CUeT MOCAJKW OIHOM JeTalu Ha Npy-
ryto. OCHOBHOH 3ajaued pacyeTa COCIUHEHHUS C
rapaHTUPOBAaHHBIM HATATOM SIBIISIETCSI BBIOOp IIO-
caJku, oOeCIeUMBaIONICH Tmepeaady 3aJaHHOTro
Bpalaronero MomeHra. JlocTOMHCTBA W HENO-
CTaTKHU.

[[ImoHoYHbIE COCTUHEHUS CIyXKaT IS 3aKperuie-
HUS Ha BaJy WIM OCH BPAIIAIONIUXCS NeTaneH, a
TaKKe Uil MEepeiadd Bpalllarolero MOMEHTa OT
Bajia K CTYNHIIE IETAIA WU, HA000POT, OT CTYIIH-
bl K Baly. ,Z[OCTOI/IHCTB& N HEAOCTAaTKHU HIIIOHOY-
HBIX coeanHeHui. Kiaccudukamus IIMOHOYHBIX
COEIMHEHUH.

[pudToBbIE COCTUHEHMS CITYyXaT JJIsi COCIUHE-
HUS OCEH W BaJIOB C YCTAHOBJICHHBIMH HAa HUX C-
TaJSIMH TIPU TIepeadn HeOOIBITNX BPAIIAIOIUXCS
MOMCHTOB. I[OCTOI/IHCTB& 1 HEAOCTATKMH.
KiemmoBbIE COCIUHCHUA TNPUMCHAIOT [Jid 3a-
KpeIUICHUsl JeTaleld Ha BaJlax U OCSX, LWIUHAPU-
YECKUX KOJIOHHAaX, KpoHiuTelHax. JIBa Tuna
KJIEMMOBBIX COeIMHEHUM. PacueT Ha MPOYHOCTD.
[IpodunbHEIMH Ha3BIBAIOT COENWHEHUS, B KOTO-
pBIX CTyNHWIIA HacakWBaeTcs Ha (pacoHHYIO TIO-
BEPXHOCTh Bajla U TAaKUM 00pa3oM OOecreunuBacT-
s TIepe/iada BpalIeHHUs.

5.2.

KoncTpyknus n pacdersl
COEIMHEHMH Ha Mpod-
HOCTb. YIIpyrue 3JIeMEH-
THI.

Yrpyrue 31eMeHThl — NPYKUHBI U PECCOPBI — LIH-
POKO HCIIONB3YIOTCS B Pa3iMYHBIX OONACTIX Ma-
IIMHOCTPOEHUs. VX NPUMEHSIOT: I CO3JaHUs
3a/IaHHBIX MOCTOSIHHBIX CWJI, JUISl CUJIOBOTO 3aMbl-
KaHuS MEXaHW3MOB, U BBINMOJHEHHS (DYHKIUN
JIBUTATENsl HA OCHOBE IPEIBAPUTEIIBHOIO aKKyMY-
JUPOBAHUS DJHEPTUH, I BUOPOM3OIAIUU B
TPaHCIOPTHBIX MalIUHAaX, AJI1 BOCIHPUSATHS 3HEP-
TUU yJapa, JUisl U3MEPEHUs CUII 32 CYET YIPYroro
repemMenieHus npyxul. Kiaccel npyxuH.

My¢Tel Adst  coeqMHe-
HHS BaJIOB.

My®hTBl — 3TO COeMHUTENbHBIE yCTPOHCTBA IS
TE€X BAJIOB, KOHIBl KOTOPBIX IOAXOAAT OAUH K
JpyroMy BIUIOTHYIO WJIM XK€ yAaJeHbl Ha HEOOJb-
moe paccrossHue. CoenuHeHHE BaJIOB My(pTaMH
o0ecrieynBaeT Tepenavy BpaIlaloOLIero MOMEHTa
OT OJHOTO Baja K aApyromy. IIpumenenne Myt B
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MarmHocTpoeHnd. Knaccudukarms mydr: 1. mo
XapakTepy COeIUHEHHUs BaIOB (My()ThI MEXaHUYC-
CKOTO JeicTBHA, MY(TBHI 3IEKTPHUECKOTO MIei-
CTBUS, My(ThI THAPABIMYCCKOTO WU ITHEBMATH-
YECKOr0 JEHCTBUS. 2. MO PEKUMY COCTUHECHUS
BaJIOB (HEpacleIuisieMble (TIOCTOSHHBIEC, COCIMHMU-
TEJIbHBIC); yIpaBisieMble (CLEMHBIC); caMoJei-
CTBYIOIIKE (CaMOyTpaBiisieMble, aBTOMaTHYECKHUE);
MIpeAOXPaHUTEIbHEIC; TPOYHE). 3. IO CTEICHHU
CHIDKEHUS TMHAMUYECKUX HAarpy30K (JKeCTKue, He
CTJIKUBAIOIIUE NPU MepeAaye BPallarouniero Mo-
MeHTa BHOpamuy, TOMYKA W yJIapbl; YIPYTHE,
CTTIQKHMBAOIINE BUOpAIUH, TOJNKH W yAaphl Oia-
rojaps HAIMYHMIO YIPYTUX 3JeMeHTOB. OCHOBHAas
XapaKTepucTuka MyQThl — TiepeJaBacMbIil Bpa-
mwarmuid MoMeHT. CylllecTBEeHHbIE OKA3aTelu —
rabapuTel, Macca, MOMEHT wuHepuuu. Kpurepun
paborocrocoOHOCTH MY(THI: MPOYHOCTH MPH ITH-
JMUHAPUYECKUX M YIOApHBIX Harpyskax, H3HOCO-
CTOMKOCTb M JKECTKOCTb.

7. I'py3onogbeMHbie  yCT-
poiictBa.  IloabemHo-
TPaHCHOPTHbIE yeT-
poiicTBa.

JoMKpaTsl, UX BUABI, IPUMEHEHHE B JiepeBo0Opa-
OaTpIBalOLICl  MPOMBIIUICHHOCTH:  MOJbEMHBIE
cTONbl, HakonurTenu. Jlebenku, ux BUIbI, XapaKkTe-
PHUCTHKH, WCIOIB30BaHHE B JepeBOOOpadaThIBa-
Iolei MPOMBINUICEHHOCTH. HasHadyeHue, BUIBI
TPY30MOABbEMHBIX yCTpoHcTB. KpaHbl, kiaccudu-
Kalus 1O Pa3In4HbIM MPHU3HAKAM — KHHEMaTH4e-
CKUM cxeMaM (MOCTOBBIE, CTPEJOBBIC, KO3JIOBBIC,
MOHOPEJIECOBEIE), TI0 HAa3HAYEHHIO, 10 PEKHMaM
paboter. O0mmMe cBefeHns 00 OCHOBHBIX YaCTX
MAaIlIMH: OOIINE y3JIbl — MEXaHU3MBI [T0JIbeMa Ipy-
3a, JIBWKCHUS, HAKJIIOHA CTPEINbl U CIHEIHANbHBIE.
[lonsatTHe 00 ycTOWYMBOCTH MEPEABHKHBIX CTpE-
JIOBBIX KpPAHOB. OKCIUIyaTallMOHHO-TEXHUYECKHE

XapaKTepUCTUKH MOITEEMHO-TPAHCTIOPTHBIX
YCTPOMCTB.
Bunpl, knaccudukanmsa, o03acTe NPUMEHEHUS

MIOABEMHO-TPAHCIIOPTHBIX  YCTPOWCTB  LIMKJIMYE-
CKOTO M HempepbIBHOTO AeicTBra. OCHOBHBIE
SKCILIyaTallUOHHO-TEXHUYECKUE XapaKTEPUCTUKU
IIOABEMHO-TPAHCIIOPTHBIX YCTPOKCTB.

4.3. JlabopaTopHble padoThbI

Homep
pazoena
ouCUUNIUHbL

Haumenoeanue nabopamopnoii padomot

Obvem
(uac.)

Buo
3aHamMusA 6 UH-
mepaKkmueHoil,

AKMUueHOoU,
UHHOBAUUOHHOU
¢popmax,

(uac.)

1 WzydeHne peaykTOpoB ¢ IHJIUHAPUICCKUMHU 2
3y09aThIMU KOJIECaMH.

Paz6op koHKpeT-
HBIX CHTyaruit (2
gac)

2 N3ydeHne 4epBIUYHBIX PELYKTOPOB. 2

Paz6op koHKpeT-
HBIX cUTyarwmi (2
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Jac)
3 OnpeneneHne MOMEHTA TPEHUS B MOIIMITHUKAX 3 Paz6op koHKpeT-
4. KaueHUs. HBIX CUTYyaluil
(3gac)
4 HcnpiTanue KyJ1auKoBOM MNPENOXPaHUTEIBHON 4 -
MYy(THL
5 HcnpiTaHue 1MapuKoBOM MpeqoXpaHUTEIbHOU 2 -
6. MY(THL
6 VcnpITanne KOHYCHOH (PUKIMOHHON My(TEHI. 2 -
7 HcnpiTanue nuckoBoil (YPUKITMOHHON My(TEHI. 2 -
UTOro 17 7
4.4. lIpakTH4ecKue 3aHATHS
Buo
3aHAMUS 6 UH-
Ao Homep pazoe- Haumenosanue mem ) Obvem mepakmuenvoﬁ,
" aa oucyu- npaKkmuuecKux 3aHAmu (wac,) aKmuenol,
nauHbL UHHOBAUUOHHOU
dpopmax,
(uac.)
1 MexaHn4ecKue NpUBOJIbl MAILUH. 1 -
2 Pemennsie nepenayu. 1 -
3 5 [{unmuHeapryeckue 3y0daThie epeadn. 1 -
4 ) Konundeckne 3yOuaThie epeaayu. 1 -
5 IlenHbie nepenaun. 0,5 -
6 Ilepenaua BUHT-TaliKa. 0,5 -
7 3. Baunel. 4 -
8 4. IMoammnHUKN KaueHHsI. 4 -
9 5. ONEeMEHTBI COETMHEHUS] «BaJI-CTYIUIAY. 4 -
HUTOro 17 -

4.5. KoHTpOJIbHbIE MEPONIPUSITHA: KypcoBasi padoTa, KOHTPOJbHasi padoTa

[lesb: 3aKpeNUTh U YIIyOUTh 3HAHUSI CTYAEHTOB [0 OCHOBHBIM pazjieiaM Kypca, COJecTBOBATh
Llenb: 3aKpenuTh U YrayOUTh 3HAHUS CTYIEHTOB IO OCHOBHBIM pasjeiaM Kypca, COJeHCTBOBAaTbH
Pa3BUTHIO HABBIKOB KOMILIEKCHOI'O HMCCIIEIOBAaHUS M IPOECKTUPOBAHMA MEXaHU3MOB M MaIlWH, a
TaK)K€ HAy4UTh II0JIb30BAThCSI COOTBETCTBYIOIIEH HAYYHO-TEXHUYECKON JTUTEPATYPOH.

CrtpyKTypa: pacueTHO-TIOSICHUTENbHAS 3aM1icKa U rpaduyeckas 4acThb.

PacueTHO-NIOSCHUTENBHYIO 3aMMCKY BBIOIHSIOT Ha iucTax popmara A4. BeiOop onTuManbHbBIX
[IapaMeTPOB MMPOEKTUPYEMBIX MEXaHU3MOB PEKOMEHIYETCSI OCYLIECTBIIATH C TOMOIIBbI0 DBM.

['paduueckast yacTb COCTOUT U3 ABYX JHCTOB (opmara Al (oOmuil BUA MPOEKTUPYEMOTO
ycTpoiicTBa u 1 TUCT y3710B U JeTaieit).

OcHOBHasi TeMaTHWKa: pa3pabOTKa YCTPOMCTBA, COCTOSIIETO0 M3 HECKOJIbKHUX arperaros,
KOMITOHOBKA BCEX arperaToB B yBsI3Ke C BHIOPAHHON CXEMOW METaNTIOKOHCTPYKIIHH.

PexoMenyeMblit 00beM: 25 CTpaHHUII.

Boigaua 3amanus, npuem KP/kp u 3ammra KP mpoBoauTcss B COOTBETCTBHH C KaJleHAAPHBIM

y4eOHBIM TpaduKoM.
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Onenka

Kpurepun oneHKH KypcoBOil/KOHTPOJIbHOH padoThl

OTJIIMYHO

Pabora BbmosnHeHa camocrtositeabHo. CoOpaH, 0000IIeH U MpoaHAIN3H-
pOBaH JOCTATOYHBIA 00BEM JINTEPATypHBIX UCTOYHHUKOB. [Ipn Hanmcanun
U 3aIIUTHl PabOThl CTYACHTOM MPOAEMOHCTPHPOBAH BBICOKHI YPOBEHb
pa3BUTHUS OOMIEKYJIBTYPHBIX U NMPOGECCHOHATBHBIX KOMIETEHIIUH, Teope-
TUYECKHE 3HAHUS W HaJIM4YUE NPAKTUYECKUX HaBBIKOB. Pabora xopormio
oopmiieHa U CBOEBPEMEHHO NPEICTaBICHA Ha Kadenpy, NOTHOCTHIO CO-
OTBETCTBYET TPeOOBAHUSAM, MPEABABISIEMbIM K COICPKAHUIO U OopmIie-
HHIO KYpCOBBIX pa0boT. Ha 3ammre KypcoBoi pabOTBI OTBETHI CTY/ICHTA Ha
BOIIPOCHI MTPO(ECCHOHATLHO I'PaMOTHBI, HCYEPIIBIBAIOIIHE.

XOpOIIO

Tema paboThI pacKpbITa, HO €CTh HETOYHOCTHU IIPH BBITIOJHEHUU OTICIb-
HBIX BOIpocoB TeMbl. CoOpaH, 0000IIeH U MpoaHATH3UPOBaH HEOOX0IU-
MBI 00BeM JuTepaTypbl. [Ipu HammcaHuu | 3amuUTe paboOThl CTYACHTOM
MPOJICMOHCTPUPOBAH CPEIHUN YPOBEHb PAa3BUTHS OOMICKYIbTYPHBIX H
npoECCUOHATILHBIX KOMIECTCHIIUH, HaJIMYUe TEOPETHUYCCKUX 3HAHUU U
JIOCTaTOYHBIX MMPAKTUYECKUX HABBIKOB. PaboTa cBOEBPEMEHHO MpEAOCTaB-
JeHa Ha Kadeapy, HO eCTh OTACIbHbIE HEIOCTATKU B ee odopmiieHuu. B
IIPOIIECCE 3aIIUTHI PaOOTHI OBLITN HETIOTHBIC OTBETHI HA BOTIPOCHI.

YAOBJICTBOPHUTCIBHO

Tema paboThl pacKpbiTa YaCTUYHO, HO B OCHOBHOM IIPAaBUJIBHO, JIOMYILEHO
IIOBEPXHOCTHOE U3JI0KEHUE OTAEIbHBIX BOIPOCOB TeM. B pabore Heno-
CTaTOYHO IMOJIHO ObUIa UCIMOJIb30BaHa JuTeparypa. [lpu Hanucanuu u 3a-
IIUTHl pabOThl CTYAEHTOM IPOJEMOHCTPUPOBAH YIOBJIETBOPUTEIbHBIM
YPOBEHb 3HaHUI OOLIEKYIBTYPHBIX U MPO(ECCHOHAIBHBIX KOMIIETEHLUH,
IIOBEPXHOCTHBIN YPOBEHb TEOPETUYECKUX 3HAHMM U NMPAKTHUYECKUX HABBI-
KoB. PaboTa cBOeBpeMeHHO MpejcTaBiIeHa Ha Kadeapy, OJHAKO HE B MOJI-
HOM 00beMe 0 COJACPKAHUIO WU COJEPKaHHE HE COOTBETCTBYET MPEb-
SBJISIEMBIM TpeOOBaHUAM K pabote. B mporecce 3amuThl paboThl CTYIEHT
HEJ0CTAaTOYHO IMOJHO M3JI0KUJI OCHOBHBIE MOJIOKEHUSI pabOThI, UCIIBITHI-
BaJl 3aTPYHEHHUs IPU OTBETAX HAa BONPOCHI.

HEYAOBJICTBOPUTECIILHO

Copnepxanue paboOThl HE pacKpbhIBa€T TEMY, BOIPOCHI M3JI0KEHBI Oeccu-
CTEMHO U MOBEPXHOCTHO. PaboTa He opurMHallbHA, OCHOBaHA HAa KOMIIHU-
nsuuu myonukamnuii mo teme. [lpu HamucaHuu u 3ammTe padOTHl CTYICH-
TOM MPOJIEMOHCTPUPOBAH HEYJOBJIETBOPUTEIbHBI YpPOBEHb pa3BUTHUS
OOIIEKYTBTYPHBIX U MPOPECCHOHAIBHBIX KOMIETeHIInA. PaboTa HecBoe-
BPEMEHHO TpeJICTaBlieHa Ha Kadeapy, He B OJTHOM 00BEME MO cofepxkKa-
HUIO ¥ 0pOpMIICHHE HE COOTBETCTBYET MPEAbSIBIsiEMbIM TpeOoBanusM. Ha
3alllMTe CTYAEHT MOKa3ajl MOBEPXHOCTHHIE 3HAHUS MO UCCIEAYyEeMON TEME,
OTCYTCTBHE TIPEACTABICHUN 00 aKTyaJIbHBIX MPOOJIeMax 1Mo TeMe padoTHI,
MJI0XO OTBEYaJ Ha BOMPOCHI.
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5. MATPAIIA COOTHECEHUS PA3JIEJIOB YYEFHOH JUCIHUAIIJIMHBI K POPMHUPYEMBIM B HUX
KOMIIETEHIHUAM U OINEHKE PE3YJIBTATOB OCBOEHUA JUCIIUITJIMHBbI

- 1st Habopa 2016 T.:

Komnemenuyuu Komnemenuyuu
Ne, naumenoeanue ! Koa-60 OK 5 IIK z tep, uac Buo . Ouenka
pazoenos OuCUUnIUHb wacos 7 4 komn. yueonvrx sanamui pe3yibmamos
1 2 3 4 5 6 7 8
1. OOmue BOMPOCHI TEOPUHM MAIIHUH. 11 + + 2 5,5 JIx,CP KP KP, 3auer
OcCHOBBI pacueTa M KOHCTPYHUPOBAHUS
JIeTajei 1 y3J10B MalliH.
2. OO030p BUAOB | KiIacCU(pUKAIUS 22 + + 2 11 JIx, JIP,I13,CP,KP | KP, 3auer
MEXaHWYECKUX TIepeIay.
3. Ocu u Bajbl. 14 + + 2 7 JIk, I13,CP, KP KP, 3auer
4. IoamumanKN CKOJIbKCHUS. 17 + + 2 8,5 JIx,JIP,I13,CP,KP | KP, 3auer
[MoammnHuKY KadeHus.
5. CoemuHeHus  JeTtajedl  MaIlHH. 14 + + 2 7 JIk,I13,CP, KP KP, 3auer
Knaccudukanus coennueHuil.
6. MybThI 17151 COeTMHEHUS BAJIOB. 20 + + 2 10 JIx,JIP,CP, KP KP, 3auer
7. I'py3ononbemubie YCTPOWCTBA. 10 + + 2 5 JIk,CP, KP KP, 3auer
[TogbeMHO-TpaHCTIOPTHBIE YCTPOUCTBA.
ecezo uacoe | 108 54 54 2 54
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- 1st Habopa 2018 r.:

Komnemenuyuu Komnemenuyuu

Ne, naumenoeanue ! Koa-60 OK 5 IIK z tep, uac Buo . Ouenka
pazoenoe OuUCUUnIUHb wacos 7 4 Komn. yueonbrx sanamui pe3yibmamoe

1 2 3 4 5 6 7 8
1. OOmue BOMPOCHI TEOPUM MAIIUH. 11 + + 2 5,5 JIk,CP Kp, 3a4eT
OcCHOBBI pacueTa M KOHCTPYUPOBAHUS
JIeTaJICH U Y3JIOB MAIlIWH.
2. OO030p BUAOB | KiIacCU(pUKAIUS 22 + + 2 11 JIk,JIP I13,CP Kp, 3a4€eT
MEXaHWYECKUX TIepeIay.
3. Ocu u Babl. 14 + + 2 7 JIk, I13,CP Kp, 3a4€T
4. [Noammumauku CKOJIBKECHUS. 17 + + 2 8,5 JIx,JIP,I13,CP Kp, 3a4eT
[MoammnHuKY KadeHus.
5. CoemuHeHus  JeTajieii  MaIlHH. 14 + + 2 7 JIk,I13,CP KD, 3a4eT
Knaccudukanus coemuHeHui.
6. MybThI 17151 COeTMHEHUS BAJIOB. 20 + + 2 10 JIx,JIP,CP Kp, 3a4ET
7. I'py3ononbemubie YCTPOMCTBA. 10 + + 2 5 JIk,CP Kp, 3a4eT
[TogbeMHO-TpaHCTIOPTHBIE YCTPOWCTBA.

ecezo uacoe | 108 54 54 2 54
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6. HNEPEYEHb YYEBHO-METOJIUYECKOI'O OBECHEYEHHUS  JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIIUXCA 11O AUCHUIIJIMHE

1. I'epacumoB, C.B. KuHeroctarnueckoe MCClI€JOBaHHUE MEXAHU3MOB: METOJUYECKHE yKa3aHUs K
kypcoBomy mpoekty / C.B.I'epacumon, A.b.Mcbko, B.B.Ilummios. — bparck: ®I'bOY BIIO
«bpI'Y», 2011. - 55 c.

2. I'epacumos, C.B. Kpartkuii cripaBouHMK 111 pacuera rpy3onoabeMubix mamuH / C.B. I'epacu-
MoB, A.M.Jlonoros, }0.H.Kynakos— bparck: 'OY BIIO «bpI'Y», 2009, - 103 c.

3. Orap, [1.M. Pacder u mpoeKTUpOBaHUE FIEMEHTOB peayKTopoB. U.1. AHanuTH4yeckoe obecneue-
HHUE pacyeToB 3y0uaTeix M 4epBsuHbIX mepenad / I1.M.Orap, C.B.I'epacumoB. — Bparck, bplU,
1999.

4. Orap, I1.M. Pacuer u nmpoekTHpoBaHKE IEMEHTOB peaykTopoB. U.2. [Ipumepsl pacueroB 3yOua-
TBIX W YEPBIYHBIX Mepenad: yuyeOHo-crnpaBodHoe rnmocodue / [1.M.Orap, C.B.I'epacumos. - bparck,
bpH1U, 1999.

7. HEPEYEHb OCHOBHOM " JIONOJHUTEJBHOW JIMTEPATYPBHI,
HEOBXOJIUMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Buo | Konuuecmeso
3auA- | gx3emnnapos | ObecneueH-
Ne Haumenoeanue uzoanusn mus
8 bubauome- HOCMb,
(asmop, 3aenasue, blX00HblE OAHHbLE) (Ix, JIP,
i kP Ke, (3K3./ 4ei.)
Kp) mT.
1 2 3 4 5
OcHoBHas IMTEparypa
1. TronseB, A.B. [leramm wmammn:  yueOHmk: / A.B.Tiomses, | JIk, JIP, 30 1
B.I1.3Be3nakoB, B.A.Baruep. - 2-e u3z., ucnp. u gon. — Cankr- | KP, kp,
[etepOypr: Jlanp, 2013 r. — 736 c. CP
2. I'ymua, H.B. [deramn mamms: yueOrnuk / H.B.I'ynma, B.I'.Kinokos, | JIk, I13, 30 1
C.A.IOpxkoB. — 3-e u31., crepeotnr. — Cro6.: Jlans, 2013. — 416 c. KP, kp,
CP
JlonoIHUTEeIbHAS JTUTEpPaTypa
3. Kypmas, JI.B. KouctpyupoBanue y3moB u neranei Mmamwud: | JIk, I13, 99 1
CropaBouHoe y4eOHO-MeToanueckoe mocobue / JIL.B.Kypwmas, | JIP, KP,
O.J.Kypmas. — M.: Beicur.uik., 2007. — 455 c.: ui. kp, CP
4. IMockpebrimes, B.A. Jlerann mammH: MeTogudeckue ykasanus. / | JIP, CP 53 1
B.A.Ilockpe6smieB [u np.] Bpatck: Bpl'Y, 2010. — 53 c.
5. Muxaitnos, F0.b. KoncrpyupoBanue neraneir mexanusmoB u | KP, kp, 3 0,13
MamvH: y4eOHoe mocobue mis OakamaBpos/ Muxainos 10.b. — | CP
M.: FOpaiir, 2012. — 414 c.
6. Epoxun, M.H. Jleranu mamuH u ocHOBBl KoHcTpyupoBauus / | KP, kp, 10 0,7
ITox pea. Epoxuna M.H. — M.: «KosocCx», 2005. — 462 c. CP
7. Uepnunesckuii, J[.B. Jletanu mamun. [Ipoextuposanue npuso- | KP, kp, 29 1
JIOB TEXHOJIOTHYECKOTO 000pynoBaHus: Yuebd. mocodue st By- | CP
308/ / Uepnunesckuii J[.B. — 3-e uzn, mcn. — M.: «MamuHo-
ctpoenuey, 2004. — 560 c.
8. Hynaes, II.®. Jleranu wmammuH. KypcoBoe mnpoektupoBanue: | KP, kp, 89 1
yueOHoe mocobue/ I[1.d.Jlynaes, O.I1.JlenukoB — 4—e u3g., ucm. | CP
— M.: «Mammnoctpoeruey, 2003. — 537 c.
9. [enodact, B.B. OcHoBHI poekTrpoBanue MamuH: yaeonuk i | KP, xp, 50 1
By308/ B.B.Illenogact. - M.: AIIM, 2000. — 467 c. CP
8. NEPEYEHD PECYPCOB WH®OPMALIMOHHO -

TEJEKOMMYHUKAIIMOHHOW CETH «MHTEPHET» HEOBXOIUMBIX s
OCBOEHUA JUCHUIIJINHBI

1.OnexTponHsIii Katanor 6ubnuoreku bpl'yY
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http://irbis.brstu.ru/CGl/irbis64r _15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21

DBN=BOOK&S21CNR=&Z21ID=.

2. DnektponHas oubnmoreka bpl'Y http://ecat.brstu.ru/catalog .

3.

DNEKTPOHHO-OMOIMOTeYHAS

cucrema

http://biblioclub.ru .

«YHHUBEPCUTETCKAs

oubnuoreka

4. DnektpoHHO-OuOMOTeUHas cuctema «3narenberBo «Jlanby» http://e.lanbook.com .

5. HWudopmarmonHas cucreMa

http://window.edu.ru .

6. Hayunas snekrponnas 6u6nmroreka eLIBRARY.RU http://elibrary.ru .

7.

YHuBepcurerckas

MHPOPMALMOHHAS

https://uisrussia.msu.ru/ .

cucreMma

POCCHA

(YUC

online»

"Enunoe oOkHO JnocTyma K oOpa3oBaTelbHBIM pecypcam"

POCCHUS)

8. HartmonanbHas snexktponHas 6ubmmoreka HOb http://xn--90ax2¢.xn--plai/how-to-search /.

JUCIHUIIVINHBI

9. METOANYECKHE YKA3ZAHUA JId OBYYAIOIIUXCA 11O OCBOEHHIO

No
n/n

Homep pazoena
OcHoeHnble nonodcenus pazoena,
pekomenoyemwle oasa CP

Pexomendyemasn
Jaumepamypa

Dopma
omuéma

Bcezo
uacoe

2

3

4

9}

1. O6mue Bompockl Teopuu MaimuH. OCHOBBI
pacyeTa U KOHCTPYMPOBAHUSI JCTAJIed U Y3JIOB
MaIlIHH.

[1] c.3-66
[2] rmaBa 1 c.5-
25

KP, kp, 3auet

2. O630p BUIOB M KJIACCH(PHUKAINA MEXaHUYE-
CKHX TIepe/ay:
3yOuarble nepenaun

UYepssiuHble Nepeaadn

OpPUKIHUOHHBIE NTEpeIadH

Pemennrnie n LOCITHBIC IIEpEaavIn

Ilepenaun BUHT-raiika

BoaHOBEIC MEXaHHYSCKHE nepeaadun

IInanerapHsble epegadn

Poruaxkubie epenayu

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

JIP 1-2, 113 1-
6, KP,
Kp,3a4eT

3. Ocu u BaJbl.

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

113 7, 3auer
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4. IlomnmmHUKHA ckoiabXeHusA. IlommmmHukn
KadyeHus.
[ToAIINITHUKN CKOJIbKEHUS

ITommunHUKHN KaueHus

[1] rnaBa 16
c.628-643
[2] rnaBa 15
c.204-210
[1] rmaBa 16
c.643-701
[2] rnaBa 15
c.210-220

JIP 3,113 8,
KP, xp, 3auer

5. Coenunenus neraneit mammH. Kiaccuduka-
U COEANHEHUN.
Pe3n0oBbIe coequHeHus

3aKJIenoYHble COEIUHEHU

CBapHbie COCTMHEHUS

ITassHHBIE U KJIEEBBIE COCAMHCHUA

KnemMoBBIE coeTMHEHNSA

I[IIToHOYHEIE ¥ NUIMIEBBIE COCTUHEHUS

CoennHeHns AeTanei ¢ HaTAroM

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

113 9, KP, xp,
3a4eT

6. My]TbI 17151 COeTUHEHUS BAJIOB.

[1] rmaBa 17
c.701-716
[2] rnaBa 16
c.220-239

JIP 4-7, KP,
Kp, 3a4eT

7. I'pyzonogbemusle yctporctsa. IlogbemHO-
TPAHCIIOPTHBIE YCTPOMCTBA.

[4] rnaBa 2 c.77-
126. rnaBa 6
c.273-303
[5] wacTp 1 c. 10-
378
qacTh 2 ¢.378-
492

KP, xp, 3auer

HUTOI'o

57

9.1. Meroanueckne yKazaHus I O0y4AIOUIMXCS 1O BBINOJHEHUIO J1a00pPaTOPHBIX
padoT M NPAKTHYECKHUX PadoT

B xoxe moAroToBku K J1a00paTOpHBIM paboTaM HEOOXOAMMO MPOYUTATh IETh U X0 PaboThI,
COCTaBUTbh MPOTOKOJ, HEOOXoauMbIi a1 BeimosHeHus JIP. IIpoTokon nomkeH BKIOYATh B ceOs:
Ha3BaHue JIP, nienpb, mprOopbl M MpUHAUIEKHOCTH, IPUHLIUITHAIBHYIO CXeMy pabodeil yCTaHOBKH U
TabnuIy pe3ynbraToB. O3HaKOMUTHCS ¢ TopsiakoM BeimonHenus JIP. Ilocne Toro kak JIP Oyner
BBITIOJIHEHA He00xoauMo oopmuth oTué€T 1o JIP u moaroroButhes k 3amure JIP. JlaGopaTtopHsrii
IPAKTUKYM COAEPKHUT BOMPOCH! AJis 3aiuThl JIP, Ha KOTOpBIE CTYEHT NOJIKEH OTBETUTH. 1 o -
roToBKH K 3amute JIP cTyneHTy Heo6X0AMMO 03HAaKOMUTHCS C TEOPETUUECKUM BBEJIEHHUEM B J1abo-
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pPaTOpPHOM MNPAKTUKyME, a TaKKE HCIOJb30BaTh PEKOMEHIYEMYIO JINTEPATYPY U CBOM KOHCIEKT
aexiuid. J{ist GoJbIero 0CBOGHMs MaTepHalia OTBETHl Ha BOIPOCH peKOMEHIyeTcsl 0(hopMIIATh B
BUJIC KOHCIIEKTA.

[TpakTHueckue 3aHATHS CIy)KaT CBS3YIOIIMM 3BEHOM MEXJy TEOopued M mnpakTuko. OHu
HEOOXOAUMBI JJIs 3aKPEIJICHUs TEOPETUYECKUX 3HAHUH, TIOTYUYEHHBIX Ha 3aHATHIX TEOPETUYECKOrO
00y4eHHs, a TaK )K€ JUIs OJyYyeHUs IPaKTUUYEeCKUX 3HaHUM. [IpakTndyeckue 3ajaHus BbIIOJIHAIOTCA
CTYJEHTOM CaMOCTOSITENIBHO, C IPUMEHEHUEM 3HaHUN U YMEHHUH, IIOJIyYEHHBIX Ha ypOKax, a TaK ke
C UCIOJIb30BaHUEM HEOOXOIUMBIX MOSICHEHUH, MOJyUYEHHBIX OT MPENO0/JaBaTesl NPy BBIITIOJHEHUN
IPaKTUYEeCKOro 3aiaHus. K IpakTuyeckoMy 3aHATHIO OT CTyAEHTa TpeOyercs IpeiBapuTelbHas
MOJArOTOBKA, KOTOPYIO OH JOJDKEH IPOBECTHU Iepes 3aHsTHeM. CIIMCOK JUTEpaTyphl U BOIIPOCHL, He-
00X0AMMBIE IPU NOATOTOBKE, CTYIEHT MOJIy4aeT Nepe]] 3aHsATHEM U3 METOJIMYECKUX PEKOMEHIAnI
K IIpaKTHYeCcKoMy 3aHAThI0. [IpakTryeckue 3amanus pa3paboTaHbl B COOTBETCTBUHU C YU€OHOH Ipo-
rpaMmoi. 3aueT Mo KaKJOW NMpaKTHUYECKOW pabdoTe CTYIEHT IOJy4yaeT IOC/IE €€ BBINOJIHEHUs, a
TaK)Ke OTBETOB Ha BOIIPOCHI IPENOJAABATENs, €CIIM TaKOBBIE BOZHUKHYT IPH IPOBEPKE BBIIOIHEH-
HOTO 3a/1aHHUS.

JladopaTopHuasi padora Ne 1

U3YUYEHUE PEAYKTOPOB C LIMJIMHJIPUYECKUMU 3YBYATBIMU KOJECAMU

[{enb pabOThI: 03HAKOMIJICHHE C KOHCTPYKIMSIMH, TUTIAMHU, Ha3HAYEHUEM PEAYKTOPOB U UX Jie-
Tajel, reOMETPUUYECKUMH U IPOYHOCTHBIMU pacyeTaMu 3JIEMEHTOB, OPAIKOM pa300pKHu, onpeese-
HUEM OCHOBHBIX MAPAMETPOB, CUCTEMOI CMa3KH U MOPSAKOM COOPKHU.

3ajaHue:

Pazo6pate u codpats penykrop PL[2-250

[TopsAI0K BBINOJIHEHUS:

1. ITonyuuB pyKOBOACTBO K J1a0OpaTOpHOM paboTe, MEpPUTEIbHBIH HWHCTPYMEHT, CTYAEHTHI
BHHUMATEJIbHO U3Yy4al0T METOJUYECKHE YKa3aHUsI U COOOINAOT MPErnoJaBaTeslio 0 TOTOBHOCTH T'PyII-
bl (TIOATPYIIBI) K BBIMOJHEHUIO padoThl. [IpucTynaTh K BHINOTHEHHUIO PabOTHI ClIeyeT TOJNBKO MO-
CJIe MOJIyYEHHUs pa3pelleHus IperoaaBaTess Win 3aB. JadopaTopuei.

2.BbmonHuTh Bce paboThl 10 pa3dbopKe peyKTopa, ONpeesIeHUI0 TeOMETPUYECKHX pPa3MepoB
JieTajiell 1 OCHOBHBIX I1apaMETPOB.

3.M3y4uThb yCIOBHS CMa3Ku PEIYyKTOPA, 3alIMCAB BHIBOJbI U MPETIOKEHUS B OTUET.

4.0cy1iecTBUTH COOPKY peyKTOpA.

5.IIporepeTh Bech MEpUTENBHBIA U ClleCapHBIH MHCTPYMEHT, pUOpaTh pabodyee MeCTo, ClaTh
MHCTPYMEHT JJa0OpaHTy.

Kaxnas noarpynna cTyJ€eHTOB U3y4aeT peayKTOp M0 YKa3aHUIO IPENo1aBaTeIsl.

PaboTy BBITTOHSIOT B CIEAYIOMIEH MOCIEA0BATEIIBHOCTH
- TIOBEPXHOCTHBIM OCMOTPOM OIPEAEISIIOT TUM PEAYKTOPA U 3alUCHIBAIOT €r0 MapKy U XapaKTepu-
CTHKY (C TaOJIMYKH, 3aKPEIJICHHONW Ha KPBIIIKE PEeAYKTOpPa, WM C TIOMOIIbIO CIIPAaBOYHOI JTUTEepa-
TypEI);

- 3aMepSIIOT OCHOBHBIE rabapUTHBIE U MPUCOEIUHUTENbHBIE pa3Mepbl PEAYKTOPA, HAHOCS WX Ha 3C-
KH3;
- BBIBOPAYMBAIOT BUHTHI TPUBEPHYTHIX KPBIIIEK (€CITM TAKOBBIE €CTh) U CHUMAIOT KPBIIIKH;
- CBUHUMBAIOT Taifku OOJITOB WJIM BBIBEPTHIBAIOT OOJITHI, COSAMHSIONINE KPBIIIKY U OCHOBaHUE KOP-
myca pelyKTopa, 1 OTCOEUHSIOT KPBILIKY OT OCHOBaHUS PEIyKTOPa, CHUMAIOT KPBILIKY.
- BHUMATEJIbHO U3Y4aIOT CXEMY YCTAHOBKH BAJIOB B KOPITYCE PENYKTOPA;
- BHIHUMAIOT COOpPOYHbIE €IMHHULIBI, T.€. BaJIbl C YCTAHOBJICHHBIMU Ha HUX JIETAJISIMU;
- OTIPENIENISIIOT MOPATOK Pa300pKU COOPOUHBIX €IUHMII U OMHUCHIBAIOT €T0;
- OIPEIEINAIOT TUIl U HOMEP MOAMIUITHUKOB;
- OIPENENAIOT pa3Mephl, XapaKTEPU3YIOIINE YPOBEHb CMA3KU;
- COCTaBJISAIOT OTUET MO BHIOJHEHHOU padoTe.
Popma OTYETHOCTH:
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Otuét odopmisiercst Ha popmate A4 U CONEPKUT BCE HEOOXOIUMBIC OMHMCAHUS, ICKHU3HI,
pacuéThl U TAOIUIIBI, TUTYJIBHBIN JIUCT U CIIMCOK JIUTEPATYPHI.

3ajilaHue I CaMOCTOSITeNIbHON PabOThI:

N3yuuts penykrop tuna PLI.

OcHoOBHas JuTeparypa
1. TronsieB, A.B., 3Be3nakoB B.I1., Baruep B.A. Jletanu mamuH: Y4eOHUK. 2-€ U31., UCTIP. U JIOM. —
Cu0.: U3parensctBo Jlans, 2013 r. — 736 c.
JlononHuTenpHas JIMTEPATYpa
2. TlockpeObimeB, B.A., Ucbko A.b., Tapuosckas E.B., TaproBckuii A.W. [leTtanu mammH: MeTO-
nuuaeckue ykaszanus. / bparck: bpl'Y, 2010. — 53 c.

KOHTDOHBHLIG BOITPOCHI JJId CaMOIIPOBCPKH

1. Uto HazbiBaeTCs peaykTopoM? Uem OH OTIMYAETCS OT MYJbTUILIMKAaTOpa?

2. Kak knmaccuduuupyercs peyKTopbl B 3aBUCUMOCTH OT KHHEMAaTHYECKUX CXeM?

3. Knaccudukanusa penykTopoB 1o THIy 3yO0UaThIX mepeaay.

4. Urto Ha3bIBaeTCst KOPOOKOM CKOpOCTE?

5. B kakux mpenenax v ux Kakux cooOpa)keHHil BHIOUPAIOT YIJIbl HAKJIOHA 3yObeB B KO-
co3y0ol 1 IEBPOHHOU Tiepeaadax?

6. Kakue mpenmyiiectBa M HEJOCTaTKU MMEET OJMHAKOBOE U Pa3jMYHOE HaIpaBliCHUE
3yObeB IIECTEPHU U KOJIeca Ha MPOMEKYTOIHOM Bajly peykTopa?

7. JlJis yero u Ha KakoW CTaguu W3TOTOBJICHHS PEIYKTOpa CTaBITCS INTUMTHI MEXKITY
pa3bEMHBIMU YacTSIMU KOpIyca peyKTopa?

8. Uem obecrieuynBaeTcsi TePMETUYHOCTh MEXKY Pa3bEMHBIMU YacTAMH KOpITyca PeayK-
Topa?

9. Kakue THIbI MOAIIMITHUKOB YCTaHOBJICHHI B OMOPax BAJIOB U MoYeMy?

10. OObscHUTE METOJ] PETYIUPOBKU MOAIIUITHUKOB?

11. Kakue mpeumyiecTBa U HEAOCTATKM BPE3HBIX KPBIIMIEK MOAIIUITHUKOB MEpes MpH-
BEPTHBIMU (TOPLIEBBIMU)?

12. Kak cma3zpiBaroTcst 3y0uarble Konéca U MOALUIMITHUKY B peAyKTopax?

13. Kak 1 yem KoHTpOIMpyeTCs YpOBEHb Maciia B Kopiryce?

JlaGopaTopHasi padora No 2

N3YUYEHUE YEPBAYHbBIX PEAYKTOPOB

[lenb pa®oTHI: O3HAKOMUTHCS C KOHCTPYKLHMSMH, TUIIAMH, HAa3HAYEHUEM PEAYKTOPOB U HX
AJIEMEHTOB; 3aMEpUTh rabapuTHBIE, PUCOECTUHUTENBHBIE Pa3MEPbI; ONPEIEIUTh MapaMeTphbl Yep-
BSYHOI'O 3aLICTUICHHUS.

3ajaHue:

Pazo6pate u cobpats penyktop YP.

[TopsaAOK BBINOTHEHUS:

1. ITomyynB pyKOBOACTBO K JIaOOpaTopHOW paboTe, MEPHUTEIbHBI HHCTPYMEHT, CTYIEHTHI
BHHUMATEJIbHO U3Yy4al0T METOJUYECKHE YKa3aHUsI U COOOIIAI0T MPENnoIaBaTeNi0 O TOTOBHOCTH TPYII-
bl K BBIITOJTHEHUIO paboThl. [IpucTynarh K BHIMOJIHEHHIO PadOTHI CIEIyeT TOIBKO MOCIIE MOTyYeHUs
paspeleHus IpernoaaBaress Wid 3aB. JabopaTtopue.

2. BeimonmHuUTh Bce paboTHI 10 pa300pKe peayKTopa, ONpeaeeHHIO TeOMETPHUECKUX pa3MepoB
JleTaneil 1 OCHOBHBIX ITApaMETPOB.

3. M3y4uTh yCcioBus CMa3KH pEAYKTOpA, 3aIIMCaB BBIBOJBI U IPEIJIOKEHHS B OTUET.

4. OcymecTBUTh COOPKY peayKTOpa.

5. IlporepeTs Bechb MEPUTENLHBINA U CI€CApHBI MHCTPYMEHT, pUOpaTh paboyee MecTo, CAaTh
WHCTPYMEHT JIA0OpaHTY.

Paz0opky penyKTopa mpou3BOJIAT B CIACAYIONIEH OCIIEA0BATEIbHOCTH:

1. OTBOpauMBarOT BUHTBI OOKOBBIX KPBIIIEK, CHUMAIOT KPBIIIKA ¥ BHIHUMAIOT YEPBSAK C MOJ-
HUIHUKaMU. Eciy II0CKOCTh pazbéMa pelyKTopa NapajuleibHa INIOCKOCTH PAaCIIOIOKEHUs OCEH
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BAJIOB, TO OTBUHUYMBAIOT OOJITHI U Pa3beAMHAIOT JIETaIN Kopiyca. Bo Bpems pa300pku BHYTpEeHHHE
KOJIbLIa ITOALINUITHUKOB Ka4yeHUs ¢ BaJIOB KOJIeca U YepBsAKa He cHUMaroT. HapykHble Kobla 1moa-
LIMITHUKOB U3 KPBIIIEK HE BBIIIPECCOBBIBAIOT.
2. Jlns u3BIIEYEHMS] YEPBAYHOIO KoJieca HEOOXOIUMO OTBEPHYTh BHMHTBHI KpBILLIEK, CHATH

KPBILIKY KOPITyCa PEAYKTOPA U BEIHYTh YEPBAYHOE KOJIECO C IMOAIIUITHUKAMHU.

PopMa OTYETHOCTHU:

Otuér odopmiserca Ha ¢popmare A4 U COOEPKHUT BCE HEOOXOAMMBIE ONUCAHUSA, ICKU3BI,
pacy€Thl ¥ TaOIMILIBI, TUTYJIBHBINA JIUCT U CIIUCOK JIUTEPATYPHI.

3ajjaHue AJI CaMOCTOSTEIbHON PabOThI:

N3yuuts penykrop tuna YP.

OcHoOBHas JuTeparypa
1. TronsieB, A.B., 3Be3nakoB B.I1., Baruep B.A. Jletanu mamuHa: Y4eOHUK. 2-€ U31., UCTIP. U JIOM. —
Cu0.: U3parensctBo Jlans, 2013 r. — 736 c.
JlononHuTenpHas JIMTEPATYypa
2. TlockpeOrbimeB, B.A., Ucbko A.b., Tapuosckas E.B., TaproBckuii A.W. JleTanu mamuH: MeTo-
mudeckue ykazanus. / bparck: bpl'Y, 2010. — 53 c.

KOHTpoJIbHBIE BOIPOCHI /111 CAMOIIPOBEPKHU:

HazoBuTe THUIIBI YePBAYHBIX PEAYKTOPOB B 3aBUCUMOCTH OT MOJIOKEHUS YEPBSKA.

N3 xakux MaTtepuaioB U3rOTABIUBAIOT YEPBIK U YEPBIYHOE KOJIECO?

3. OObsicHUTE Ha3HAUYEHUE MPOKIIAJIOK MEXYy TOPLIEBON MOBEPXHOCTHIO KPBIIIEK BAJIOB YEPBSIKA U
YEPBSIUHOTO KOJIECa U KOPIIYCOM PEAYyKTOpA.

4. Ha3zoBute criocoObl CMa3Ku YEPBAYHBIX PEIYKTOPOB.

[lepeunciure ciocoObI OXTAKICHHS Maciia i KOPITyca YePBIYHBIX PEyKTOPOB.

6. Ilpu KakuX yCIOBHUSX MIPUMEHSIOT OXJIAXK/IAIOLIUE YCTPOHCTBA?

N —

9]

JladbopaTopuast padora Ne 3

OIMTPEAEJIEHME MOMEHTA TPEHNMA B ITOJALIMITHUKAX KAYEHMA

Ilenb paGoOThI: 3HAKOMCTBO C TMOJAUIMIHUKOBBIMU y3JIaMH MAalllMH W BIMSHUEM Harpy3Ku,
YPOBHS KHJIKON CMa3KH B KOPITYCE MOJIIUITHUKA U YaCTOThI BPAILICHUS SJIEMEHTOB MOAIIMITHAKA Ha
KUHETUYECKU MOMEHT TPEHUS B MOALIUITHUKAX KAUEHUS.

3ajaHue:

N3yunTh NOAMIMITHUKKA MIAPUKOBBIE, paauaibHbIC, MIAPUKOBBIE ChEpUUYECKHEe, POJIUKOBBIC,
paauanbHO-yIIOPHBIE.

ITopsAoK BBINOJIHEHUS:

[Ipuctynas K BHIMOTHEHUIO paOOThI HEOOXOIUMO:

a) O3HAKOMHUTBHCS C KJacCHU(UKAIMEHd W XapaKTEPUCTUKOW OCHOBHBIX THIIOB TMOIIIUITHHKOB
KaueHUs;

0) O3HAKOMHUTBHCSI C YCTPONUCTBOM U MPUHITMIIOM pabOTHI TaOOpaTOpHON ycTaHOBKH THNa [IM-
28M.

[ToryunTs y yue6HOTO MacTepa 0€3bIMIHHBIA MOAUIUITHUK U IITAHT€HIUPKYJIb.
Onpenenuts TUI HOJIMIMITHUAKA.
3aMepuTh IITAaHTCHIIUPKYJIEM TeOMEeTpUUYECKrEe apaMeTpbl MOIIIUITHHUKA.
[To cipaBoYHBIM Ta0IMIIAM ONIPEAETUTH 0003HAYEHUE MTOALIUITHUKA.

5. YcraHOBHUTH YacTOTY BpallleHUs! BEYIIET0 Baja YCTAHOBKU 717, 12 WU 13 TI0 YKa3aHUIO Mpe-
[10/1aBaTesl.

6. YCTaHOBUTH UCHBITYEMYIO I'OJIOBKY Ha Basl. Homep rojioBku yka3bIBaeT IPENo1aBaTelib.

7. YCTaHOBUTbH HUKHUM YPOBEHb CMa3KH, T.€. Maclla [10 HapYKHOMY KOJIbIlY IIOJIIUITHUKA.

8. HcnbITanus cienyeT NpOBOIUTH MPU YCTAHOBUBLIEMCS TEMJIOBOM pEXUME pabOThI, OITO-
My CTEH/]I BKJIIto4aeTcsi 1 pabotaer 6e3 Harpy3ku 15-20 muH. B nanbHeilieM npu nepexoze Ha Kax-
JIBIA CIICTYIONTUN PEKUM MCIBITAHHS TOKA3aHMs 3alMChIBAIOT depe3 5-10 MuHyT paboThl mpHu 1Mo-
CJIEI0BATEIbHOM IOBBIILIEHUN Harpy3KHu.

AW~
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9. TloBOopoTOM Harpy304HOTO BHUHTA MPHU OTKIOYEHHOM BpAIICHUH Bajla CO3/JaTh Harpy3Ky Ha
ucneiTyemble nogmunHUKU oT 0 10 1200 krc yepe3 250 krc. Bennunna Harpy3ku CyMMHPYETCsI TIO
WHAUKATOPY AMHAMOMETPHUYECKOM CKOOBI.

10. Ha xkaxx10#1 cTeneHu HarpyXeHusi U3MEPUTh KUHETUUYECKUI MOMEHT TPEHHS B MOAIIUITHU-
Kax 0 [IKaJie OTKJIOHEHUS MasTHHUKA U 3allicaTh B )KypHaJ HaOII0eHUI.

11. CaenaTh BBIBOJBI U IPEIOKEHHUSL.

B BbIBOZax 110 paboTe HEOOXOIMMO OLICHUTD:
a) COOTBETCTBUE PACUETHBIX U IKCIIEPUMEHTAIbHBIX 3HAUEHU MOMEHTOB TPEHUS;
0) BIUSHUE U3MEPEHUS HATPY3KU MIPU n=const Ha BETMYUHY MOMEHTOB TPEHUS KauCHMUS,
B) BIIMSIHME YAaCTOTHI BPAIICHUS IPU p=const Ha BEINYNHY MOMEHTOB TPEHUS KauCHHUS;
T') BIMSHUE YPOBHS Maciia Ha BEJIMUYUHY MOMEHTOB TPEHUS KaueHUs (peXUM HCTIBITAaHUs 3a/1a-
€TCsl IPerno1aBaTeseM).
[Ipu uccnenoBaHuy BIMSIHUS YPOBHSI CMa3KH HCTIBITAHUSI IPOBOISAT:
- 0€3 3aIoTHeHUS TOAIIUITHIKA MaCIIOM;
- C IOTPYXEHUEM B CMAa3KYy I10 IIEHTPY HUKHETO IIAPHKa;
- C IOTPYKEHUEM B CMa3Ky HMKHEH 4acTU BHYTPEHHETO KOJIbIIA MO IIUITHUKA.
dopma OTYETHOCTH:
Otuér odopmisiercss Ha hopmare A4 U COACPKUT BCe HEOOXOIUMBIC OIMMCAHUS, ICKH3BI,
pacuéThl U TAOIUIIBI, TUTYJIBHBIN JIUCT U CIIUCOK JIUTEPATYPHI.
3ajiaHue i CaMOCTOSITeIbHOM PaOOTHI:
W3yunth Bce TUIBI MOALIIUITHUKOB.
OcHoBHast TuTeparypa
1. Tronsie, A.B., 3Be3nakoB B.I1., Baraep B.A. Jleranu MamuH: YueOHUK. 2-€ U3]I., UCIIP. U JIOM. —
Cu0.: UzmarenscTBo Jlans, 2013 r. — 736 c.
JlononaurenpHas IuTeparypa
2. TlockpeOsniieB, B.A., Ucbko A.B., Tapuosckas E.B., TapuoBckuit A.U. [letanu mammH: MeTo-
nuueckue ykaszanus. / bparck: bpl'Y, 2010. — 53 c.

KOHTpOIbHbBIE BONPOCHI AJI CAMOIIPOBEPKH:

1. TIlo KakuM dMIOUPHUYECKUM 3aBUCUMOCTSIM OTIPEIEISIOT SKBUBAJIEHTHYIO HATPY3Ky?

2. Tlouemy npuBENEHHBIM KOAX(PQPHUIMEHT TpPEeHUs A TMOALIMITHUKOB Kau€HWs SBISETCS
YCIIOBHOM BETUYUHON?

3. B Kakux NOoAMUMHUKAX KaueHHs 0OJIbIlIe MOMEHTHI TPEHUS U TodeMy?

4. Knaccudukanus moIIMIMTHAKOB Ka4eHHS.

JladopaTopuas padora Ne 4

HCIIBITAHUE KYJIAUKOBOM IMTPEJIOXPAHUTEJIBHOU MY ®ThI

[lenb pa®oThl: O3HAKOMUTHCS C MPHUHIIMUIIOM JEHCTBUS, Pacy€TOM M UCCIEIOBaHHEM Ipeo-
XpaHUTEIbHBIX MY(DT.

[IpyXMHHO-KyTauyKOBbIe My(PTHI IPUMEHSIOTCS IPU CPABHUTEIIBHO OOJBIINX OKPYXHBIX CKO-
pocTsax 10 1600 mun u kpyTamux MomenTtax 10 400 H-M. My@Tsl 9TOro THMa COCTOAT U3 JABYX
nosymy®T, CHaOKEHHBIX TOPLEBBIMH BBICTYNAMH (KyJIaKaMH) U 3aMBIKAIOTCSl C TOMOIIbIO MPY>KH-
HBI, peryaupyeMon raikamu. [Ipu npeBblllieHUH pacy€THOM HArpy3KH I10J AEUCTBUEM OCEBOM CO-
CTaBJISIIOIIEH HOPMAJIbHOTO YCHIINS MOAYMY(THI pa3IBUralOTCs, KyJIauKd BBIXOAST U3 3alleTIeHus,
U KMHEMaTH4YecKas 1IeNb pa3MbIKaeTcs. [Ipu cHATHUU meperpy3ku Kylaukud My(QTbI 1OJ AeHCTBUEM
MPYXUHBI BHOBb CLIETUISIOTCS.

3ajaHue:

HcnpitaTh peioxpanuTenbHyo My(QTy Ha J1abopatopHOi yctaHoBKe Tuma JIM-40.

I1opsAAOK BBHINOJHEHUS:

1. 3agatbcst pac4€THBIM pabOYUM KPYTSAIIMM MOMEHTOM 1pq6 B TaKOM IMOCIIEAOBATEIHLHOCTH
(H-m): 2000, 4000, 6000, 8000, 10000.

[Toacuntath HEOOXOIUMOE OCEBOE YCHIIHE TPYKUHBI MY(DTHI IO popMyIie
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£ =2 gla-p) -2

np k k|

’ D, d
rae Fp- oceBoe ycuiue npykunbl MyQtol, H; Tpus - 3a1aHHbIi pabounii KpyTSIIMA MOMEHT Ha pa-
6ouem oprane, H-m; Dy-Hapy>KHBIH IuaMeTp KyiaaukoB (64MM); o-yron HakjiaoHa paboueil moBepx-
HOCTH KYJIa4KOB (0=45°); ¢«-TIPUBEACHHBIN yroJl TPEHUS MEXAY KyJakamMu MydThl (¢.=5...6); d-
JMaMeTp Bajia MOABIKHON oayMydTel (40 MM); fi-ipuBeAeHHBINA KO3(PPHUINEHT KHHEMAaTHUECKOTO
TPEHUS B IMITTOHOYHOM COCIMHEHHUH MOABMKHON MyDTHI (/1=0,15...0,16).

2. YcTaHOBUTH My(TY Ha BaJl YCTAaHOBKH.

3. Ha ocHOBaHMM paccUUTaHHOTO 3HAYEHUSI Fyp IO TAPUPOBOUHOMY IpaUKy OMpPeNeTUTh JIH-
HEHHYIO BETUUMHY CXKATUS TPY>KUHBI MY THI.

4. 3anath TMHEWHYIO BEIMUMHY CKATHS MPYKUHBI / C TOMOIIBIO PETyJIUPOBOYHbBIX TacK.

5. BKITIOYHTH 35IEKTPOABHUraTeNb M IJIAaBHO IPU MOMOIIM BHHTA CXKATh KOJIOJKH TOPMO3a JI0
MOJIHOM OCTaHOBKM BegoMmoro Baina. Ilepen HauanoM u Bo BpeMs cpabaTbiBaHus My(ThI 3adUKCH-
pOBaTh MOKa3aHHWA WHAMKATOpa. BHauane WHAMKATOP YKaKET HAMOOJBIIYIO BEJIMYMHY MOMEHTA
nepen cpabateiBanreM My(Thl Tcp, 3aT€M Npu cpabaThIBAaHUH MY()THI MOMEHT YMEHBIIUTCH Tocm,
IpY 3TOM HYXXHO CHMMATh IOKa3aHUsS 10 HAWOOJIBIIEMY OTKJIOHEHHIO CTPENIKM MHAWKaropa. Ha
KKIYI0 BETUYMHY HArpy3Ku MPOU3BECTU HE MEeHee TPEX 3aMepoB, oT™Medast Tep max, Lep min, Tep-

3Ha4yeHnss 000MX MOKa3aHUH MHAMKATOpa (MM) MEPEBECTH IO TAPUPOBOYHOMY I'pauKy B Be-
JUYUHY KPYTSIIero MmomeHTa B H-mMm.

T

6. IToncunTare KO3(PULUUEHT OCTAHOBOYHOI'O MOMEHTa o ¢popmyne: K . =

cp.max

7. Onpenenuts K03GGHULUUEHT TOUHOCTH cpadaTeiBaHus MyQThI 110 hopmyne: K, = 7

ocm.min

8. PezynbraTel mosiyueHus: B pabOTe BETUYMH 3aHECTU B TAOJIMILY.

9. 1o monMy4eHHBIM TaHHBIM MTOCTPOUTH TPaUK 3aBUCUMBIX OT HATPY3KU BEJTHUMH.

®opma OTICTHOCTH:

Otuér odopmiusercs Ha popmaTe A4 U COAEPKUT Bce HEOOXOAUMBIE OMUCAHUS, ICKU3bI, pac-
YE€THI U TAOIHIIBI, TUTYJIBHBIN JTUCT U CIIMCOK JINTEPATYPHI.

3ajaHue I CaMOCTOSITEIbHOW PaOOTHI:

N3yuuTh KynauKkoBYIO TPEIOXPAHUTEIBHYIO MY(DTY.

OcHoOBHas nuTeparypa
1. Tronsie, A.B., 3Be3nakoB B.I1., Baruep B.A. Jleranu mamun: YueOHUK. 2-€ U3, UCIIP. U JIOM. —
Cn6.: U3parensctBo Jlanb, 2013 . — 736 c.
JlononHuTENbHAS IUTEpATYypa

2. MockpeOsnimieB, B.A., Ucvko A.b., Taprosckas E.B., Tapuosckuii A.W. Jleranu MamuH: MeETO-
nuyeckue ykazanus. / bparck: bpl'Y, 2010. — 53 c.

KoHTpoibHbIE BONPOCHI AJIsl CAMOIIPOBEPKH:
1. OcHOBHBIE TpEOOBaHMSI, IPEABABISEMBIE K MPEIOXPAHUTEILHBIM My TaM.
2. [Ipenmy1iecTBa U HEAOCTATKU KYJIaYKOBBIX IIPEIOXPAHUTEIBHBIX MY(T.
3. Knaccudukanus nperoxpaHuTeabHbIX My(]T.

JladopaTopuas padora Ne 5

UCIHBITAHUE LIIAPUKOBOM ITPEJIOXPAHUTEJILHOM MY ®ThI

[HlapukoBele MyPThI cocToAT M3 ABYX monymydrt. B Toprax obeux moinymydrt B ruesngax
ycTaHOBJIeHb! apuku. [ToasuxkHas nonymydra NpUKUMAeTcsl K HETOABUKHON NP IIOMOIIM CITH-
panbHOU NpYKUHBL [Ipr OTHOCHTENBHOM MOBOpPOTE MOAYMY(T MPH BO3ACHCTBUU KPYTSILErO MO-
MEHTa HIApUKU HETOABMKHON MOIYMY(ThI YIUPAIOTCS B LIAPUKHU MOJBIKHOU MOIyMY(THI, IPOUC-
XOJUT 3aKJIMHUBaHKE U My(Ta paboTaeT Kak OJHO 11eJIoe, iepeiaBasi KpYTAIIMA MOMEHT C Beylie-
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ro Bajia Ha BeAOMBIH. [Ipu mpeBbIIeHNN HArpy3Ku MOTYMYQTHI MO IEHCTBHEM OCEBOW COCTaBIISI-
IOILIEeH pa3/IBUTalOTCs, IIAPUKU BBIXOJAT U3 3aCTUICHUS, KHHEMAaTHYeCKas IIeNb Pa3MbIKAETCS.

[{enb pa®oThl: O3HAKOMUTHCS C MPHUHIIMIIOM JEHCTBUS, Pacy€TOM U HCCIEI0OBAaHUEM IpeJio-
XPaHUTEITBHBIX MY(QT.

3ajanue:

HcnpITaTh MapUKOBYIO MPEIOXPaHUTEIbHYI0 MyQTY Ha JabopaToOpHOil ycTaHOBKE THa JJM-
40.

ITopsAI0oK BBINOJHEHUSA:

1. PaccuuTaTh OceBO€ yCHiIM€ CIUPAIBLHOM MPYXUHBI IO (popmyrie

2T , D

rne Tpess — 3a/laHHAs BEJIMYMHA KPYTAIIET0O MOMEHTA, IPH MPEBBIIICHUU KOTOPOTO JTOJDKHA cpada-
ThIBaTh MydTa, H'-MM; . — yroia HakJioHa KacaTeIbHOW B TOYKE CONMPUKOCHOBEHHS MIAPUKOB K OCH
My(]THI, onpenenseTcs mno hopmyie

a = arcsin —“——,
w
rae d. — auaMeTp mapuka MyQTsl (d,=10 MM); A — BbICOTa BBICTYyMarOLIeH YacTH mapuka (h=2,5
MM); ¢ — TPUBEIEHHBIA YroJ CTaTUYECKOro TpeHus B mapukax (tgep=0,0029, ¢=0°10"); D — nua-
METp pacronoxeHus mapukos (D=60 MM); d — nuaMeTp Bajla, HaIPaBIISIIOIIETO MMOABMXKHYIO I10-
aymydty (d=40 Mm); f— npuBeeHHBIH KO3()PHUIMEHT CTaTUYECKOTO TPEHHUS B IIMOHOYHOM COE/H-
HEHUH NOABMXHOU MydTHI (£,=0,15...0,16).

2. OrmpenenuTh BEIUYUHY CXKATUSA MPYKUHBI 10 TAPUPOBOYHOMY TpauKy.

3. TIpoum3sBecTH HCHBITaHHE HIAPUKOBON MY(PTHI B COOTBETCTBUH C MOPSAIKOM, U3I0)KEHHBIM B
naboparopHoii pabore No4.

[lepen ucnpiTaHneM HEOOXOIUMO YOEAUTHCSA, YTO PabOTOCIIOCOOHOCTH MY(THI MOITHOCTHIO
BOCCTaHOBJICHA, T.€. IIAPUKU OJHOM MOIyMYy(THI HE COIPHUKACAIOTCS C IIapuKamMH Apyroi. B mpo-
THUBHOM cllydae Oy/eT 3HaUuTeNbHbIN pa30poc noka3zaHuil 7cp.

4. IToctpouTs rpaduK 3aBUCUMBIX OT HArpy3KH BEIMYHH.

5. B Tabnuity 3aHecTy 3HaYEHUS MOJTYYEHHBIX BETUYMH.

dopma OTYETHOCTH:

Otuér opopmisiercst Ha popmate A4 U COAEPKUT Bce HEOOXOAUMBbIE ONUCAHUS, ICKU3bI, pac-
4EThI U TaOJIMLBI, TUTYJIbHBIN JINCT U CIIMCOK JINTEPATYPHI.

3ajilaHue I CaMOCTOSITEIbHON pabOThI:

N3yunTh MIApUKOBYIO MIPEIOXPAHUTEIBHYIO MY(]TY.

OcHoBHast TuTepatypa
1. Tronses, A.B., 3se3gakoB B.I1., Baruep B.A. Jleranu mamua: Y4eOHUK. 2-€ U3/., UCTIP. U IOTM. —
Cu0.: UznarensctBo Jlans, 2013 r. — 736 c.
JlononuurenpHas IuTeparypa
2. [lockpeOsbiie, B.A., Ucbko A.b., Tapaosckas E.B., Tapuockuii A.W. Jleranu mamuH: MeTo-
nuueckue ykaszanus. / bparck: bpl'Y, 2010. — 53 c.

KoHTpobHbBIE BONPOCHI AJI CAMOIIPOBEPKH:
1. OcHoBHBIE TpeOOBaHMSI, IPEIBABISEMBIE K IIPEIOXPAHUTEIIBHBIM My TaM.
2. [Ipeumy1iecTBa U HEJJOCTATKH IAPUKOBBIX MPEIOXPAHUTENBHBIX MY(]T.
3. Knaccudukanus npe1oXpaHUTeIbHbIX My(]T.

JlaGopaTopHasi padora Ne 6

HUCIIBITAHUE KOHYCHOM ®PUKLIMOHHOM MY D ThI

[lepenaya kpyTsiiero MoMeHTa GPUKIMOHHBIMU My()TaMu MPOU3BOIUTCS 3a CUET CUJT TPEHUS
MEXIy 37eMeHTaMu My(Thl. Kak M3BECTHO, CHIIy TPEHHMsS MOXHO M3MEHHUTh B Ipolecce padoThI
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My(TbI, U3MEHSSI CUITY CXKATUS TPYIIMXCS MOBEPXHOCTEH. DT MYy(ThI JOMYCKAIOT IJIABHOE BKJIIO-
YEeHUE U BBIKJIIOUYEHHUE, YTO MO3BOJISIET UCKIIOUUTh TUHAMUYECKHE HAarpy3Ku Ha MexaHu3M. Konyc-
Hble (PPUKLUHUOHHBIE MY(THI MPOCTHI 1O YCTPOHCTBY, MO3BOJIAIOT CO3/]aBaTh Ha MOBEPXHOCTSX Tpe-
HUS 3HAYUTENbHbIC HOPMaJbHbIC JABJICHUS M CHIIBI TPEHUS NPU MAJBIX YCHIIUSX BKIIIOYCHHUS (Me-
xaHu3M kinHa). Ho cpaBHHUTENnbHO Oosbline rabapuThl U BICOKHE TPEOOBAHUSA K COOCHOCTH CO-
€/IMHSAEMBIX BaJIOB OTPAHUYMBAIOT UX IPUMEHEHHUE.

[{lenb pa®OThl: O3HAKOMUTHCS C MPHUHIIUIIOM JEHCTBUS, Pacuy€TOM M UCCIIEIOBAaHUEM IIpeio-
XpaHUTEIbHBIX MY(T.

3ajanue:

HcnpiTath KOHYCHYIO GPUKIMOHHYIO MY(Ty Ha 1abopaTopHOi ycTaHoBke THma JIM-40.

[TopsA10K BBINOTHEHHUS:

1. PaccuuTaTh OCEBOE YCWIIHE CIUPAIBLHON MPYKUHBI MyPTHI TIO hopmyIie

20T, sinx

pab

v Dcp f 0

rae f-koaddunuent 3anaca cuerienus (=1,25...1,5); Tpes- 3a1aHHAS BEeNTUYHHA KPYTALIETO MO-
MEHTa, TIPH TPEBHIIICHUN KOTOPOro OymeT cpabarbiBaTh My(QTa; o-IOJOBUHA yrila MPH BEPIIUHE
koHyca (0=20°); D,- cpeqHuil quaMeTp KOHTaKTa (PPUKIMOHHBIX MOBEPXHOCTEH; f~KOdPPUIIEHT
TpeHus Ha pabounx moBepxHocTsx (f=0,3...0,35).

2. Omnpenenuth BETUYUHY CXKATHUS MPYKUHBI 10 TAPUPOBOYHOMY IpaUKYy.

3. TlpousBecTu HCIBITAaHHE PPUKIIMOHHON MY(THl B COOTBETCTBUU C TOPSIKOM, H3JIOKCH-
HBIM B T1abopatopHoit pabote Ne 4.

4. Omnpenenmutsb Tep U Toem TIO TpAdHKY.

5. Omnpenenuts kKodDpurueHTsr Kocm, Knu.

6. [Toctpouts rpaduk 3aBUCUMBIX OT HATPY3KH BEIHYHMH.

7. B Tabnuity 3aHecTd CpeHUE 3HAYCHHUS ITOJIYYeHHBIX BEJIHYKH.

dopma OTYETHOCTH:

OTtuér odopmiusercs Ha popmate A4 U COAEPKUT Bce HEOOXOAUMBIE OMUCAHUS, ICKU3bI, pac-
4ETHI ¥ TAOJHIIBI, TUTYJIBHBIN JTUCT U CITUCOK JINTEPATYPHI.

3ajilaHue A CaMOCTOSITeNIbHON PabOThI:

N3yunTh KOHYCHYIO (PUKLIMOHHYIO MY(]TY.

OcHoBHast TuTepaTypa
1. Tronsie, A.B., 3Be3nakoB B.I1., Baruep B.A. Jleranu mamun: YueOHUK. 2-€ U3, UCIIP. U JIOM. —
Cn6.: U3parensctBo Jlanb, 2013 1. — 736 c.
JlononHuTENbHAS IUTEpATYypa

2. MockpeOsbimie, B.A., Ucvko A.b., Taprosckas E.B., TapHoBckuii A.W. Jleranu MamuH: MeTO-
nudeckue ykazanus. / bparck: bpl'Y, 2010. - 53 c.

KoHTpoabHbIE BONPOCHI 1JIsl CAMOIIPOBEPKH:
1. OcHOBHBIE TpEOOBaHMSI, IPEABABISEMBIE K IPEIOXPAHUTEILHBIM My TaM.
2. [Ipeumy1iecTBa U HEJOCTATKU KOHYCHBIX (DPUKLIMOHHBIX MY(T.
3. Knnaccudukanus nperoxpaHuTeabHbIX My(]T.

JladbopaTopuas padora Ne 7

UCIIBITAHUE JUCKOBOM ®PUKILIMOHHON MY®THI

JluckoBble (PUKIMOHHBIE MYPTHl Hanboyiee MHUPOKO PACIPOCTPAHEHBI B MALIMHOCTPOECHUU
BBUJy MPOCTOTHI KOHCTPYKIMH MX, MaJlbIX rabapuTOB NpH OOJBIION MmoBepxHOCTH TpeHus. [lo-
TpeOHasi cujla BKJIIOUYEHHUs HEBENIMKa, TaK KaK OHa MOCIEeJ0BaTEIbHO OCYIIECTBISIET JaBJIEHUE Ha
BCE MOBEPXHOCTU TPEHMS, a HE PACIPOCTPAHSACTCS MEXKIYy HUMU. MHOTrOJMCKOBas (PPUKIIMOHHAS
My(dTa COCTOUT U3 KOPILyCa, HApY>KHBIX U BHYTPEHHUX JUCKOB, HA)KUMHOI'O MEXaHU3Ma.

[{enb paGoOTHl: 03HAKOMUTHCS C MPUHLUIIOM JIEHCTBHSA, pacyéTOM U HCCIEIOBaHUEM NPEao-
XPaHUTEIbHBIX MY(T.
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3ajaHue:
HcnpiTath JUCKOBYIO (PpUKLIMOHHYIO My(TY Ha 1abopaTopHOil ycraHoBke Tumna JJM-40.

[Tops10K BBINOTHEHHUS:
1. PaccuutaTh oceBoe ycuiue F, o popmyse

o P
np Dﬁ 2

rae f - koaddunuent 3anaca cueruienus (5=1,25...1,5); Tpus — 3a7aHHAS] BEIMYUHA KPYTAIIETO MO-
MEHTa, MpU MPEBBIIICHUU KOTOPOro My(dpra nommkHa cpaboTarb; Dep- CpelHUN TUaMeTp KOHTaKTa
TUCKOB (Dep=65 MM); f~koadunieHT Tpenus nosepxHocreit (/=0,3); z-KOIMUeCcTBO MOBEPXHOCTEH
TpeHus (z=5).

2. OrmpenenuTs BEIUYUHY CXKATUS TPYKUHBI MY(THI IO TApUPOBOYHOMY IpaduKy.

3. IlpousBectu ucrbpiTanue GPUKIMOHHON MY(PTHl B COOTBETCTBUU C MOPSAIKOM, H3IIOKEH-
HBIM B J1abopaTopHOil padore Ne 4.

4. Omnpenenutsb Tcp U Toem TIO TpaUKY.

5. Omnpenenuts KO3PUIHUEHTHI Kocm, Ky

6. 3aHecTH pe3yNbTaThl UCIIBITAHUS B TAOJIHUILY.

7. TloctpouTh rpaduk 3aBUCUMBIX OT HArpy3KH BEJTHMYWH.

dopma OTYETHOCTH:

Otuét opopmisiercst Ha popmare A4 U COACPKUT BCE HEOOXOIUMBIC OTMCAHMSI, SCKU3HI, pac-
YETHI ¥ TaOJIUILIBI, TUTYIBHBIN JTUCT U CIIUCOK JINTEPATYPHI.

3ajilaHue I CaMOCTOSITEJIbHON pabOThI:

N3yunth TUCKOBYIO PPUKIIMOHHYIO MY(TY.

OcHoBHast TuTeparypa
1. Tronsie, A.B., 3Be3nakoB B.I1., Baraep B.A. Jleranu MamuH: YueOHUK. 2-€ U3]I., UCIIP. U JIOM. —
Cu0.: UzmarensctBo Jlans, 2013 r. — 736 c.
JlomonHuTenbHAS TUTEPATYpa

2. TlockpeOsniieB, B.A., Ucbko A.B., Tapuosckas E.B., TapuoBckuit A.W. [letanu mammH: MeTO-
nuueckue ykaszanus. / bparck: bpl'Y, 2010. — 53 c.

KOHTpOIbHbBIE BONPOCHI AJI CAMOIIPOBEPKH:

1. OcHoBHBIE TpeOOBaHMsI, IPEABSABISAEMBIE K IPEAOXPAHUTEIBHBIM My(TaM.

2. [IpenmymiecTBa U HEOCTATKU (GPUKLMOHHBIX MPEAOXPAHUTENBHBIX MY(]T, 10 CPABHEHUIO C
KYJIAYKOBBIMH U IIapPUKOBBIMHU.

3. Knaccudukanus npe1oxpaHuTeabHbIX My(]T.

IIpakTuueckoe 3ausgarue No 1

MEXAHMYECKHUE ITPMBO/IbI MAIIMH

3agaHue:
Pa3paboraTs KHHEMATHYECKYIO CXeMY IPHUBOJIA.

ITopsimoK BEINOJTHEHUS

[IpoekTupoBaHue MPUBOJA HAYMHAIOT C Pa3padOTKH €ro KHHEMaTH4eCKOW cxeMbl. Cxemy
MPHUBOJIa OOBIYHO BBIOMPAIOT C IMOMOIIBIO MMAPAILICIIBHOTO aHAIM3a HECKOJIBKHX BapHAHTOB, KOTO-
pbie MOABEPraroT CPABHUTEIHHOW OIEHKE C TOYKH 3PEHHS] KOHCTPYKTHBHOW I1€JIeCO00pa3HOCTH,
COBEPIIICHCTBA KMHEMATUYECKOW M CHJIOBOM CXEM, CTOMMOCTH, YHEPrOeMKOCTH, rabapuToB, Me-
TaJNIOEMKOCTH U MacChl, YI00CTBa COOPKU-Pa300pKH, 0OCTYKUBAHUS.

HcxomapiMu JaHHBIMU JIJTS pa3pa00TKH KHHEMATHIECKOM CXEMBI CITYXKaT YacTOTa BPaIleHUs
BEJIOMOTO BaJia U HE MEHEe JBYX HambOosee MOAXOMAIINX MPEIBAPUTEILHO 3aJaHHBIX 9acTOT Bpa-
IeHUs deKTpoaBuraress. [1onb3ysch STUMU JaHHBIMH ONPEACIISIOT 00Iee MepeaaToqYHOe YHCIIO0
MPHUBOJIA [Tl PACCMATPUBAEMBIX YACTOT BPAIIEHUS SJEKTPOIBUTATENS U pa3padaThIBalOT HECKOIIb-
KO BapMAHTOB KMHEMATHYECKUX CXEM MPHUBOJIA C pa3OMBKOM MEpeIaTOYHOTO YKCIa MKy BUIAMU
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nepeay.

[locne aHanu3a pa3IMYHBIX BAPUAHTOB U CPABHUTEIBHON MX OIEHKH MPOU3BOJSAT OKOHYA-
TeIbHBINA BEIOOP KMHEMAaTUYECKOM CXeMbl JJIs AalIbHEHIIIero MPOeKTUPOBAHUS MPUBOAA.

[Tpu pazpaboTke KHHEMAaTHYECKUX CXEM HEOOXOIUMO YUHTHIBATh, UTO:
- yeM OBICTPOXOJHEE IEKTPOABUTATENh, TEM MEHBIIIE €r0 pa3Mepbl, Macca U croumocTs. Ho ¢ yBe-
JMYEHUEM YacTOThI BPAIIEHUS BO3pAcTaeT oOIee MepeaTOYHOe YMCIIO MPUBOJIA, YTO HEM30EKHO
MPUBOJIUT K YBEJIMYEHHUIO €0 pa3MepoB, MacChl U cCTOMMOCTH. [losToMy He cienyer BbIOMpaTh
AIIEKTPOABHUraTeNlb ¢ YAaCTOTOW BpaIleHUs OOJbIIEH, YeM 3TO HEOOXOAMMO IS pean3allud BO3-
MO>KHOCTEH repenayu 0e3 yCII0KHEHUS €€ KNHEMaTHYeCKON CXEMBI;
- ipu pa3OUBKe OOIIEro MepeaTOuHOrO YUCIIa MEKIY CTYIEHSIMHU 3y0UaThIX Tepeaad KeaaTelbHO
Ha OBICTPOXOJHBIEC CTYIIEHH Ha3HAYaTh MepelaTouHble yncia Haunbonbmumu. [lepenarounoe uucio
KaXJI0M mocienyromiei, 6ojiee TUXOXOHOM CTYIEHH, CIIeyeT Ha3HauyaTh MEHbIIIE MPEIbIIyIIeH Ha
30...40%. IIpu 3TOM KOJIECAa BCEX CTYNEHEH PEeayKTOpa MOJYyYArTCsl IPUMEPHO OJAMHAKOBOIO JHa-
METpa, YTO YJIYUIIAeT YCIOBUS UX CMA3KU;
- IpU UCMOJB30BAaHUU B IMPUBOJIE IEpe/iad, OCHOBAHHBIX HA HCMOJIb30BAaHUHM TPEHUS, HX MO BO3-
MO>KHOCTH HCITOJIB3YIOT Ha OBICTPOXOIHBIX YYaCTKaxX MPUBOJA, IEPEIAIONINX MEHBIINE KPYTSIIUE
MOMEHTHI.

OcHoBHast TuTeparypa
1. 'ynua, H.B. Jletanu mammn: yueOnuk / H.B.I'ynua, B.I".Knokxos, C.A.FOpkoB. — 3-e u3z., cTe-
peotur. — Cn6: Jlanb, 2013. — 416 c.
JlononHuTeNbHAS TUTEPATypa

2. Kypwmas, JI.B. KorcrpyupoBanue y3in0B U aetaneil mamuH: CipaBodyHOE Y4eOHO-METOAMYECKOE
noco6ue / JI.B.Kypmas, O.JI.Kypma3z. — M.: Beicur.uik., 2007. — 455 c.: .

KoHTpoJibHBIE BOMIPOCHI JII CAMOIIPOBEPKHU:
1. Yto Ha3bIBaeTCsA MAIIMHON U IPUBOJIOM?
2. Uto ABNISIETCSI HICXOHBIMH TAaHHBIMU TSI pa3paO0OTKU KHHEMATHYECKON CXeMbI?
3. UTo HeoOX0IMMO YUHUTHIBAThH MPU Pa3pabOTKe KHHEMATHUYECKON CXeMBbI?

IIpakTHyeckoe 3ausaTue Ne 2

PEMEHHBIE ITEPEJTAY

3ajaHue:
Pacuer pemeHHOI nepeaun OTKPBITOTO TUIIA M pacyeT Ha MPOYHOCTb.

ITopsAAOK BBINOJHEHUS:

HcxoqHplMu JaHHBIMM Ul pacyeTa PEMEHHBIX Iepefad OTKPBITOro Tuma (OCH BaJIOB Ia-
pajsieNnbHbl, BpallleHuEe IIKMBOB B OJHOM HAIlpaBJICHHMM) SBIAIOTCS TpeOyemas (HOMMHAJIbHAas)
MOIIIHOCTb JBUTATENSA Pyon M €0 YaCTOTA BPALLEHUS Nos = Muou, TUIl PEMEHHOH NEpEAayn.

PemenHnbie nepegaun — 3T0 OBICTPOXOJHBIE MEPEAAYU U MOITOMY B MPOEKTUPYEMBIX IMPH-
BOJIaX OHM PACIIOJIOKEHBI IEPBON CTYNEHBIO. PacyeT peMeHHBIX nepefad ¢ NPOPEe3MHEHHBIMU PEM-
HSIMU TUIOCKOTO, KIIMHOBOTO U IMOJIMKJIMHOBOTO CEYEHMH BBINIOJHSIOT B J[Ba 3Tama: MepBbId — Mpo-
€KTHBII pacdeT ¢ LENbI0 ONPEACICHUs TEOMETPUUECKUX NTapaMeTPOB Iepeiadn; BTOPOM — MpoBe-
POYHBIN pacyeT peMHEN Ha IPOYHOCT.

OcHoBHas nuTepaTypa

1. 'ymua, H.B. Jleranu mamun: yaeOnuk / H.B.I'ynua, B.I".Knokos, C.A.}OpkoB. — 3-e u3n., cre-
peotutn. — Cn6: Jlans, 2013. - 416 c.

JlononHuTenbHAS IUTEPATYypa
2. Kypwmas, JI.B. KoncrpyupoBanue y3i10B u aetaneil mamuH: CripaBoyHOe Y4eOHO-METOAMUYECKOe
nocobue / JI.B.Kypmas, O.J.Kypma3. — M.: Beicur.mk., 2007. — 455 c.: u.

KoHTpobHbIE BOIIPOCHI /ISl CAMOTIPOBEPKHU:

1. Yto Ha3bIBaeTCA pEMEHHOM Nepeaadyeil OTKPHITOTO TUMa?
2. Yto sBIsIeTCS MCXOIHBIMU TAaHHBIMH JUISI pacyeTa peMEHHBIX Nepead OTKPHITOro THIa?

IIpakTHyeckoe 3auaTue Ne 3
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MWIMHAPUYECKUE 3YBYATBIE IIEPEJTAYU

3ajanue:
Pacyer 3yOuaroii mepeaadu u mpoBepka Ha MPOYHOCTD.

[TopsAI0K BBINOJHEHUSA:

Pacuer 3y0uaThix mepenady Ha MPOYHOCTH BBIMOJIHSIOT MO Pa3IMYHBIM METOJMKAM s 3a-
KPBITHIX Tiepead (PeayKTOpbl, KOPOOKHM IMEepeMEHbI Imepeaay) U I OTKPBITHIX Mepeiad, 4To OIpe-
JeNIIeTCs BUJaMH U3HOCA 3yObeB 3TUX Mepeay.

3axpeimvie nepedaqu pa3MelIeHbl B KOPIyce, 3aKphITOM KpbIiikoi. CoBMecTHas 00paboTka
OTBEpPCTHUH MOJ| MOJIIUITHUKA 00€CIIeYBaeT COOCHOCTh BAJIOB PEIYKTOpa, MECTa BXOJa M BBIXOJa
BaJIOB B PEAYKTOpP YILUIOTHEHBI, KOJieca Mepeaadyd XOPOIIO CMa3bIBAIOTCS, YTO CO3JACT XOPOIINE
ycioBus UX paboThl. J{Jis TakuXx nepenay OCHOBHBIM BUIOM pa3pylIeHHsI 3yObeB SBISETCS MUTUHT.

YcnoBrue yCTalIOCTHOH KOHTAaKTHOM TPOYHOCTH 3YObEB I MPEAOTBPAICHUS IHTUHTA,

MIla
Oy S Oup,
Ie O, - KOHTAaKTHBIC HANpPsDKCHHUS B MecTe paboThl 3yObeB, O, - JOIyCKaeMble KOHTAKTHBIC

HATPSKCHUS.

Pemenne ykazaHHOTO ypaBHEHHs B ()OPME IMPOCKTHPOBOYHOTO pacueTa ONpeNeisieT aua-
METp MIECTEPHH d] UM MEKOCEBOE PACCTOSTHUE dyy.

[Tocne BeIOOpa OCHOBHBIX MTApaMETPOB MEPEAaym, CIACIYIONMIETO 3a ONMPEACICHUEM d; WU dy,
BBIMOJIHSIOT IIPOBEPKY:
- YCTaJOCTHOW M3THOHOW MPOYHOCTH 3yObEB JJIS MPEAOTBPALICHUS YCTAJIOCTHOTO M3J0Ma 3yda y
OCHOBaHHS

O < 0 (IpOBEpOUHBIl pacyer),

Ille O - U3TUOHBIC HANIPSHKEHUS Y OCHOBAHUS 3y0a, O, - JOIYCKAaeMble U3THOHbIE HANIPSKEHMUS;

- U3TUOHOI MPOYHOCTHU 3yObEB MPU MaKCHUMAIBHBIX HArpy3Kax JJs MPEIOTBPAICHHs CTATUYECKOTO
u3JioMa 3y0a y OCHOBaHUS

O rmax1(2) S O rpmax1(2) (IPOBEPOUHBIIA pacyer),
TIE Op 2y - MAKCUMAJIBHBIE W3THOHBIE HANPSOKEHUS Y OCHOBAHUS 3Y02, O ppyi(2) - AOIyCKae-

MbI€ MAaKCHMaJIbHbIE H3TUOHBIC HANPSKEHUS,
- KOHTaKTHOM NMPOYHOCTH 3yObEB NPU MaKCHUMAJIBHBIX HAarpy3kax Julsd NPeJOTBpPaIleHHs IIacTude-
ckoi nedopmaruu pabodnx MOBEPXHOCTEN 3yOheB

O lmax < O pmax1(2) (IPOBEPOUHBIN pacyer),

TAC Oy ax - MAKCHUMAJIbHBIC KOHTAKTHBIC HAIIPSIKCHUSA HA pa60tmx TIOBEPXHOCTAX 3Y6]':>6B, O ypmax

JOTTyCKaeMble MaKCHUMallbHbIE KOHTAKTHBIE HAMIPSDKEHUS U MaTepuana 3y0uaThiX KOJIec.

[Ipu pOEKTUPOBAaHUHU PEAYKTOPOB MPOYHOCTHOM pacueT 3yObeB OOBIYHO BBIMOJIHSIOT OT-
HOCHUTEIIFHO AuameTpa miectepHu d; Ilpu mpoekTupoBaHuu KOpoOOK MepeMeHbl mepenad pacuer
Yarie BHIMOJHSIIOT OTHOCUTEIHFHO MEXOCEBOTO PACCTOSHUSA dy. PacueTsl paBHOZHAYHBIC U IPUBOIST
K OJJMHAKOBBIM PE3yJIbTATaAM.

Cxema pacueTa 3aKpbITBIX I€peIay:

Hcxonnble qaHHbIE.

Ompenenenne TOMyCKaeMbIX KOHTAKTHBIX HANPSHKEHHUH T TPOSKTHPOBOYHOTO pacuerTa.

1. Onpenenenue d; i a, W3 TPOSKTUPOBOYHOTO pacyeTa Ha YCTAIOCTHYIO KOHTAaKTHYIO MPOY-
HOCTb.

2. Be100p OCHOBHBIX MMApaMETPOB Mepeayu.

3. IIpoBepka yCTaJIOCTHON KOHTAaKTHOW MPOYHOCTH 3YOBEB C OMpENEICHUEM OMyCKaeMbIX KOH-
TAaKTHBIX HAMPsKEHUH 711 TPOBEPOYHOTO pacyeTa.

4. KoppekTupoBKa mapameTpoB Nepeaadm.

5. [IpoBepka ycTanoCTHOW H3rHOHOM MPOYHOCTH 3yObEB C ONpEIeIEHUEM JOMYCKAEMbIX U3TUOHBIX
HANPSDKEHUH 7151 IPOBEPOYHOTO pacyeTa.
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6. [TpoBepka cTaTHYECKON KOHTAKTHOW W M3TMOHOM MPOYHOCTH 3yOhEB MPHU NEPETpy3Kax.

Omkpwimule nepedayu OTHOCATCS K THXOXOJHBIM IepenadaM, OOBIYHO C KOJIECAMU 3HAYH-
TEJIbHBIX Pa3MEPOB, HEPEIKO BCTPOCHHBIMU B KOHCTPYKIIMIO MAlIMHBI, I7le HE oOecredyeHa cooc-
HOCTb BaJIOB nepenauu. OHU cMa3blBalOTCS KOHCHUCTEHTHBIMHM CMa3KaMH, IEPUOJUYECKH HAHOCH-
MBIMH Ha 3yObsl.

OCHOBHBIM BHJIOM M3HOCA 3yOb€B OTKPBITHIX Mepeay sBIseTcss abpa3uBHBIA U3HOC. AOpa-
3UBHBIN U3HOC YCTPAHSET MOSABJICHUE MUTUHTA Ha pa00YHUX TOBEPXHOCTSIX 3yObEeB.

WMHTEHCUBHOCTh M3HOCA 3aBUCUT B NIEPBYIO OYEpEAb OT YJENbHBIX JABICHUIN (KOHTAKTHBIX
HanpspkeHuit). [losTomy pacder Ha U3HOC 3yOUaThIX Mepeiay BHIMOIHSIIOT U3 YCIOBUS KOHTAKTHOMN
BBIHOCIIMBOCTH 3yOBbEB, ONpEeNsis AuaMeTp ImecTepHu. [IpuHnmMas uncio 3yOpeB mecTepHu z=/7 B
BBIUKCJICHHOM JUaMeTpe HadyallbHOM OKpPY)KHOCTH IIECTEPHH, OMPEIEISIIOT MOJYJb 3allerlieHus,
KOTOPBIN MPEBBILIAET 3HAUEHUE MOJYJIS 3alEIUICHUs U3 YCJIOBUS yCTaJIOCTHOM M3rMOHON IMPOYHO-
ct Ha 30 %, uTo OyAeT yuyuThIBaTh 3amac MPOYHOCTH 3yObeB Ha U3HOC.

[IpencraBnsiercs HelenecooOpa3HbIM B 3TOM CIIydae BBINOJIHATH IPOBEPKH 3yObEB Ha ycTa-
JIOCTHBIN U3JI0M, a TaKXKe Ha MMPOYHOCTh IPU Meperpy3Kax.

Cxema pacuera OTKPBITHIX TIEpeiay:

Hcxonubie qaHHblE.
1.Onpenenenue 10MycKaeMbIX KOHTAKTHBIX HAMPSKEHUH JIJIsl IPOEKTUPOBOYHOI'O pacyeTa.

2. Omnpenenenue d; 1 m U3 TPOESKTUPOBOYHOTO PacyeTa Ha YCTAJIOCTHYIO KOHTAKTHYIO TPOYHOCTb.
3. Bb10Op OCHOBHBIX ITapaMeTPOB MEPEAAYU.
OcHoBHast TuTepaTypa

1. l'ymua, H.B. Jletaym mamwma: yae6nuk / H.B.I'ynua, B.I".Kiokos, C.A.lOpkoB. — 3-¢ u3., cTe-
peotun. — Cno: Jlans, 2013. — 416 c.

JlononHuTenpHas IMuTeparypa
2. Kypwmas, JI.B. KonctpyupoBanue y3noB u geraneil Mamud: CrpaBoyHOe y4eOHO-METOIUYECKOe
nocobue / JI.B.Kypmas, O.J.Kypmaz. — M.: Beicur.ik., 2007. — 455 c.: u.

KoOHTpObHbBIE BONPOCHI AJI CAMOIIPOBEPKH:

1. Yto Ha3bIBaeTCS 3aKPHITHIMU IiepeadaMu’?
2. Yto Ha3bIBAETCS OTKPHITHIMU IIepegadyamMu?
3. Yto sABNETCA UCXOAHBIMU JTAHHBIMU JUISl 3aKPBITHIX U OTKPBITHIX Iepenau?

IIpakTuueckoe 3ausaTue Ne 4

KOHMYECKUE 3YBYATLIE ITEPETAU

3ajaHue:
Pacuer xoHnueckux 3y0UaThIX Mepead U MpoBepKa Ha MPOYHOCTb.

IlopsA10K BBIOIHEHNUS:
Konnyeckas 3yOuaras nmepefaua nmpeaHa3HayeHa JUis Iepeadn KpyTsIero MOMeHTa MeXAy

BaJlaMH, OCH KOTOPBIX MEPECEKAOTCS MO, HEKOTOPHIM YTIIOM, Yallle BCEero moja yriaoMm O =90°.

Konnueckue nepegaun cioxHee HUJIMHIPUYECKUX B M3TOTOBJICHUH U MOHTaxke. Kpome 10-
ITYCKOB Ha pa3MCphbl 3alCIVICHUA B IIE€pCaadax HGO6XO}II/IMO BBIICPKUBATh AOIYCKHW Ha YTJIBI KO-
HYCHOCTH, a TIPU MOHTa)ke — 00eCIIeYrBaTh COBIAICHIE BEPIIMH KOHYCOB.

[Tepeceduenune oceil BajoB 3aTpyAHsET pa3MmenieHue omnop. OQHO M3 KOJeC pa3zMmeniaercs
KOHCOJIbHO. DTO MPHUBOJUT K TOMY, UTO HATrPY304HAsI CIIOCOOHOCTh KOHMYECKUX MPSMO3YObIX Iie-
penad cocTaBisieT OKoJio 85 % Harpy304HOM CIIOCOOHOCTH IMUIMHAPUYECKHUX TIEpeIad COMOCTaBH-
MBIX pa3MepOB.

Pacuer 3y6‘—IaTI>IX nepeaad Ha IMPOYHOCTH BBIIIOJHAKOT OTACIBHO JJIA 3aKPBITBIX IIE€pEaaqd
(penykTopoB, KOpOOOK MepeMeHbI Tiepeiad) U OTKPBITHIX Mepeiad.

JJ1g 3aKpBITHIX TIepejad OCHOBHBIM BUAOM pa3pylIeHUs 3yObeB SIBISETCS MUTHHT. Y CIIOBUE
IPOYHOCTH 3yObeB 0, < O, 1€ O, - KOHTAKTHbIE HANPsDKEHUS. VI3 MPOEKTHPOBOYHOIO pacyera

nepesayy ONpeeaoT TUaMeTp NIECTEPHHU.
[Tocne onpeneneHus quaMeTpa MIECTEPHU BBIMOJIHAIOT BEIOOP MapaMeTpoB Nepeaay v Mpo-

33



BEpKY IPOYHOCTHU 3yObE€B Ha YCTAJIOCTHBIN U3JIOM (YCIIOBUE IIPOUYHOCTH O, < O,p, T€ O - U3TU-
OHbIe HaNpsHKEHUs) U MPOYHOCTU 3yObEeB MPHU MEperpy3kax Ui MPEeIOoTBPAIIECHUS MIaCTHYECKOM
nedopmaruu 3y0beB (YCIOBHE MPOYHOCTU Oy < O pipay 12y > TAE O py e - MAKCHMAIIbHBIE

KOHTAKTHBIEC HAIIPSKEHMs IIPU NEperpy3Ke Inepefayn) U Ui NpeIoTBPaIleHHUs CTaTHYECKOro U3J10-
Ma 3yObeB (yCIOBHE MPOYHOCTH Oy < O ppiy 12y > TAE O py . - MAKCHMAIIBHBIC U3THOHBIE HATIPS-

KEHUS.
Pacuer 3akpbIThIX Iiepeay BHIIOIHSIOT IO CIEAYIOLIEH cXeMe:
- Ucxonuele naHHble.
- OnpenieneHue JOIMyCKaeMbIX KOHTAKTHBIX HaPsKEHUH 171 IPOEKTUPOBOYHOI'O pacyeTa.

1. Onpenenenue d,; U3 NPOEKTUPOBOYHOIO PACUETa HA YCTAIOCTHYIO KOHTAKTHYIO IIPOYHOCTb.

2. Bo160p OCHOBHBIX MapaMETPOB Mepeayu.
3. IIpoBepka yCTamoCTHOW KOHTPAKTHOW MPOYHOCTU 3YObEB C OMpPEICNICHHEM JIOIYCKAaeMbIX KOH-
TaKTHBIX HAIPSKEHUH I IPOBEPOYHOr0 pacyeTa.
4. [IpoBepka yCTaIOCTHON M3TMOHOM MPOYHOCTH 3yObEB C ONPENETICHUEM JIO0MYCKAEMbIX N3THOHBIX
HaIPsKEHUH U1 IPOBEPOYHOTO pacuera.
5. IlpoBepka cTaTUYECKON KOHTAKTHON M U3TMOHON IPOYHOCTH 3yObEB IIPU MEPETrPy3Kax.
Pacuer oTKpBITHIX Nepeay BBITOIHSIOT 10 CIEIYIOLIEH CXEME:
- Mcxonnble naHHbIE.
- OnpeneneHue A0MyCKaeMblX KOHTAKTHBIX HANPSYKEHUM JIJ1s1 IPOEKTUPOBOYHOTO pacyeTa.

- Onpenenenue d, W3 NPOEKTUPOBOYHOI'O pacyeTa Ha YCTATIOCTHYIO KOHTAKTHYIO IIPOYHOCTb.

- Bb100p OCHOBHBIX TapaMETPOB Mepeayuu.
OcHoBHast TuTeparypa

1. 'ynua, H.B. Jletanu mammn: yueOnuk / H.B.I'ynua, B.I".Knokxos, C.A.lOpkoB. — 3-e u3z., cTe-
peotur. — Cn6: Jlans, 2013. — 416 c.

JlononHuTENBHAS IUTEPATYpa
2. Kypwmas, JI.B. KoncrpyupoBanue y3noB u aeraneil MamuH: CripaBoyHOE y4eOHO-METOUUYECKOE
nocobue / JI.B.Kypmas, O.JI.Kypma3. — M.: Beicur.uik., 2007. — 455 c.: .

KoHTpoiabHbIE BONPOCHI AJIsi CAMOIIPOBEPKH:

1. Yto Ha3bIBaeTCsI KOHUYECKOM 3yOuaToit nepenayeii?
2. Kak BpInonHsieTcs pacueT 3y04arbiX rnepeiay Ha MpoYHOCTh?

IIpakTuyeckoe 3augTue Ne 5

LEIHBIE ITEPEJJAYN

3amanue:
Pacuyer nenHbIx nepeaad v MpoBepKa Ha MPOYHOCTb.

IlopsmoK BEIIOITHCHUS:
[lennas nepenayda — nepegaya ¢ TMOKUM 3BEHOM, paboTaroliasi Mo MPUHIIKITY 3alleTIeHusI.
[lenmnas nmepegada B MpOCTEHIIIEM BUJIE COCTOUT U3 BEYILEH, BEIOMOM 3BE3/1049€K U THOKOTO
3B€HA — MPUBOHON IETIH, KOTOPasi HAaXOUTCS B 3aIETUICHUH CO 3BE3/I0YKAMHU.
[IpeumyiiectBa nepenayu:
- BO3MOXKHOCTb TIepeaBaTh MOIIHOCTh Ha Oosbine paccTossaus (10 10 M u 6oee);
- BO3MOKHOCTb UMETh B IMPUBO/IE HECKOJIBKO BEIOMBIX 3BE3/I0UEK;
- KOMIAaKTHOCTh, OOJIbIIas TSITOBasi CIIOCOOHOCTh, HEOOJIbIIAs HArpy3Ka Ha Bajbl U OTMOPHI, TOCTO-
SHCTBO MEPEJATOUYHOI0 YUCIA.
Henocrarku nepenayn:
- CPAaBHUTEJILHO BBICOKAs CTOMMOCTD 1I€TIH;
- HEPaBHOMEPHOCTb JIBUKEHHUS MU U, COOTBETCTBEHHO, BEIOMOM 3BE3/I0UKU;
- HCOOXOUMOCTh CMa3KH LICIH;
- BBITSDKKA IIENU U, KaK CIEJICTBUE, IIIYM, IOMTOJTHUTEIbHBIC TUHAMUYECKUE HArPY3KH.
Hennble nepenaun ucnonb3ytoT aist momHocTedl 10 100...120 kBT, ¢ nepenaTouHbM OT-
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HOIIICHHEM JI0 8, TIPU CKOPOCTH 1ienu 70 15 m/c.
Hcnons3yroT B Ka4eCTBE IIPUBOJHBIX LICTICH:
- ienu posinkoBbie Tumna [1P;
- nenu BTyjo4uHble THNA 11B;
- LIETIM POJIMKOBBIE C U30THYTHIMU M1acTuHamu tuna [1PU;
- nenu 3youarsie Tuna I13.
Kputepun paboTocrnocoOHOCTH U pacyeTa nepeaay:
- TATOBAsI CIIOCOOHOCTH TIEPeIauH;
- IOJITOBEYHOCTD 1IEMH, OIpeesieMas U3HOCOCTOMKOCThIO IIAPHUPOB LIETIH, YCTATIOCTHON MPOYHO-
CTBIO IUIACTUH U POJIUKOB LICTIH.
OcHoBHast TuTepaTypa
1. l'ynmua, H.B. Jletanmu mammwma: yaeOnuk / H.B.I'ynua, B.I".Knokos, C.A.FOpkoB. — 3-¢ u3., cTe-
peotun. — Cn6: Jlans, 2013. — 416 c.
JlononHuTenpHas Mreparypa
2. Kypmas, JI.B. KonctpyupoBanue y3moB u geraneit MmamuH: CrnpaBoyHOe y4eOHO-METOIUUYECKOe
noco6wue / JI.B.Kypmas, O.JI.Kypmas. — M.: Beici.ik., 2007. — 455 c.: u.
KoHTpoabHbIe BOMPOCHI 1JIsi CAMOIIPOBEPKH:
1. YUto Ha3bIBaeTCs LIEMHOMU nepeaadeii?
2. [IpeumymiecTBa U HEAOCTATKU LEMHBIX Mepeaay.

IIpakTH4yeckoe 3auaTue Ne 6

[IEPEJTAYA BUHT-TAMKA

3ajaHue:
Pacuer nepenad BUHT-raiika v NpoBEpKa Ha IPOYHOCT.

ITopsAAOK BBINOTHEHUS:

B MammHOcTpoeHuu nepenady «BUHT-TalKay NPUMEHSIOT Ui mpeoOpa3oBaHMs Bpalia-
TEJILHOTO JBM)KEHHUS B MOCTYHATEIbHOE C OOJNBIIUM BBIUTPBHIIIEM B CHJIE, IPU BBICOKOW TOYHOCTH
nepeMenieHusl 1 no3uuuoHupoBanus. [Ipu Oonpmmx yriax moabeMa BUHTOBOW JMHHMM TaKylO Iie-
pellauy MOKHO HMCIIOJIb30BaTh U JUId MpeoOpa3oBaHMs MOCTYNATEIbHOIO IBUKEHUS BO BpalllaTellb-
HOE.

IIpocreiimye BUHTOBBIE YCTPONCTBA — Pa3JIMYHOIO TUIA CTSHKKHU, HATSDKHBIE M HA)KUMHBIE
MIPUCTIOCOOJICHUS, 32)KUMHBIE YCTPOMCTBA, a TaK)Ke MPOCTEHIINE TPy30BbI€ YCTPOHCTBA — JOMKpa-
Thl, py4HbI€ IPECCHl, CLeMHUKH. Pa3HOOOpa3HO NpUMEHEHHE BUHTOBBIX YCTPONUCTB B CTAHKOCTpOE-
HUM, CYyJJOCTPOCHUH, B U3MEPUTEIbHBIX TPUOOpAX.

[[Iupoxomy pacrpocTpaHEHHIO Mepeaaun «BUHT-Taiika» crocoOCTBYET MPOCTOTa M Halexk-
HOCTb, KOMITAKTHOCTb IIPHU BBICOKOM HArpy304HO# CIIOCOOHOCTH, BO3MOKHOCTh 0O€CreueHHs! BbI-
COKOM TOYHOCTH NEPEMEILECHHI.

OcHOBHOM HeocTaToK nepenay — Oosbie notepu Ha TpeHue U Huzkuid KITJ. J{nst ymens-
HIEHUs] TTOTEPh 11e1ecO00pa3HO MPUMEHSATh MHOT03aXO/JHbIE Pe3b0bl C OOJIBIINM YIJIOM MOJAbEMA
BUHTOBOM JIMHUH, HO TIPH COOIIOIEHUH TPeOOBAHUS CAMOTOPMOXKEHUSI.

Jlyig yMeHbIIeHUs] TPEHUsl B pe3b0e MPHU M3TOTOBJIEHUU TaeK MCHOJB3YIOT aHTU(PHUKIUOH-
HbIE MaTepUaJbl.

JlefiCTBEHHBIM CIIOCOOOM YMEHBILIEHUS TPEHHS B pe3b0e ABISETCS 3aMeHa TPEHUSI CKOJIbXKe-
HUS TpeHHs KadeHus. st 3Toro pe3p0y Ha BUHTE U TaifKe BBIMOJHSIOT B BU/I€ BUHTOBBIX KaHABOK,
CITy)KallluX TOPOKKaMU KaueHHUs Ui IapUKOB.

Kputepun paboTociocoOHOCTH Nepeiaun «BUHT-TaiKa SBISIOTCS MPOYHOCTh M YCTONYHU-
BOCTb BUHTA, HN3HOCOCTOMKOCTH BUTKOB.

OcHoBHast TuTeparypa
1. 'ymua, H.B. Jleranu mamun: yaeonuk / H.B.I'ynua, B.I".Knokos, C.A.}OpkoB. — 3-¢ u3n., cre-
peorutn. — Cn6: Jlans, 2013. — 416 c.
JlononHATENBHAS IUTEPATypa
2. Kypwmas, JI.B. KoncrpyupoBanue y310B U aetaneil mamuH: CripaBouHOe y4eOHO-METOAMUYECKOE
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nocobue / JI.B.Kypmas, O.J.Kypmaz. — M.: Beicur.mk., 2007. — 455 c.: u.
KoHTposibHBIE BOMIPOCHI AJIS CAMOIIPOBEPKHU:

1. Jli yero npuMEHSIOT Nepeiady BUHT-Taiika?

2. HepgocraTky u nperMyIlecTBa Nepejayd BUHT-TalKa.

3. Kpurepuu paboTocniocoOHOCTH Mepeiadi BUHT-TaiKa.

IIpakTH4yeckoe 3ausaTue Ne 7

BAJIbI

3ajaHue:
IIpoeKTHPOBOYHBIN pacueT BaJoOB.

ITopsAA0K BBINOJIHEHUS:

Banel npeqHa3zHaueHsl Uil nepefadyy KpyTAIIMX MOMEHTOB U MOJJIEPKaHUs BpallatouXcs
BMECTe ¢ HUMHU JeTaneld. Baibl, Hecymue Ha cebe neTasnu, 4yepe3 KOTOpble MeperaeTcs KpyTAui
MOMEHT, BOCOPUHUMAIOT OT ATHX JeTajledl Harpy3ku U paboTaroT Ha u3rud u kpydenue. Ot nei-
CTBHSI OCEBBIX HAarpy30K BaJlbl pabOTaIOT TAK)KE Ha pacTsHKEHUE (CxKaTue).

OnHu ciyxar Juisd NOoAJIepKaHUs YCTAaHOBJIEHHBIX HAa HUX JleTajlell U BBIIOJIHSIOTCS Bpalla-
IOLUMUCS U HENOABWKHBIMU. OHU HE NEPEAAIOT KPYTSIUX MOMEHTOB.

Pa3znuuaror Basibl npsiMble, KojeH4aTele U TuOkue. Hanbomnee pacnpocTpaHeHsl Bajibl Mpsi-

MBIE.

Ocwu 1 BaJibl B OOJIBIIMHCTBE CIy4aeB UMEIOT KPYTJIO€ CIUIOIIHOE WU KOJbIEBOE IOIepey-
HOE CEYCHUE.

[Ipsimble Banbl B 3aBUCHUMOCTH OT HAa3HAU€HUS U3TOTOBJISAIOT JUOO MOCTOSHHOIO JAMAaMETpa
10 BCEH JUIMHE (TPaHCMHUCCHUOHHBIE Ballbl), TMOO CTYMEHUYAThIMHU, T.€. PA3JIMYHOTO CEUEHHUs Ha OT-
JIENIbHBIX YYaCTKaX, YTO YI00HO AJIs yCTAaHOBKU Ha HUX JeTajeil.

[Tocamounble ydyacTku BaloB (Oceil), Ha KOTOPBIX YCTaHABIMBAIOT BpalllarolIuecs AeTaiH,
BBITMOJHSIOT NMPEUMYIIECTBEHHO LUIMHAPUYECKUMH WM Topaszlo pexe — KoHndeckumu. [locnen-
HUE MPUMEHSIOT AJIsl O0JIeTYeHUs] YCTAHOBKY Ha Ball M CHATHUSL HETO TSHKEINBIX JeTaneil mpu HeoO-
XOJIMMOCTH MOBBILIEHHON TOYHOCTHU LIEHTPUPOBAHUS JeTalei.

[ToBepXHOCTH MIABHOTO MEpPEX0/ia OT OAHOW CTYNEHHU Baja K JAPYrod Ha3bIBAIOT TajTelNbIo.
Pa3HocTh MeXIy TnaMeTpaMy COCEAHMX CTYNEHEH BaJloB /Il YMEHbBIIECHUS KOHIIEHTpAIlMU Hanps-
YKEHUH T0JKHA OBITh BO3MOXXHO MEHBIIIEH.

JlnameTppl MOCaJ0YHBIX YYACTKOB BajlOB, Ha KOTOPHIX YCTaHABJIMBAIOT Bpalllaloluecs jae-
TaJH, JOJHKHBI OBITh BBIOPAHBI U3 YKCIa HOPMAJIBHBIX JINHEHHBIX Pa3MEpOB.

OCHOBHBIMU KPUTEPUSMH pabOTOCHIOCOOHOCTH BajJOB SBJISIOTCA UX MPOYHOCTh M IKECT-
KOCTb.

[lepemeHHbIE MO BETUYMHE WM HANIPABJICHUIO CUIIbI, IEUCTBYIOIINE HA Bajibl, BHI3BIBAIOT B
HUX TlepeMeHHbIe HanpskeHus. [locTossHHBIE O BETMYMHE U HAIIPABJIEHUIO CUJIBI BBI3BIBAIOT B HE-
MOJABUKHBIX OCSIX IMOCTOSIHHBIE HAIPSDKEHHUS, a BO BPAILLAIOIIMXCA Bajlax M OCAX, MEPEMEHHbIE
HaTPSKEHUSI.

HenonsuxHble OcH, B KOTOPBIX BO3HHUKAIOT MOCTOSIHHBIE HANPSKEHUS, pACCUMTHIBAIOT Ha
CTaTHUYECKYIO IPOYHOCTb.

[Ipy KOHCTPYHpPOBAaHHU BAJIOB U OCEU IS OMpEEICHUS Pa3MEpOB M MPUHSITHS COOTBET-
CTBYIOIIEH KOHCTPYKIMHM UX TAaKXKE€ PACCUMTHIBAIOT HAa CTATUYECKYIO MMPOYHOCTH, a 3aTEM MPOBEPSI-
IOT Ha BBIHOCJIMBOCTb.

PexomenayeMblil TOPsIIOK MPOEKTUPOBAHUS BAJIOB:

1. IIpeaBapuTenbHbId pacueT BajoB. BBIMOIHSAIOT Ha 3Tane KMHEMATHUYECKOTO pacyera MpUBOa,
KOTI'Jla U3BECTHBI TOJBKO BEJIMYMHBI KPYTALIIMX MOMEHTOB Ha BajiaXx. COCTOUT B ONpENENICeHNUN aAna-
METPOB BaJIOB U3 pacueTa Ha Kpy4eHHUE.

2. IIpoeKTupOoBOYHBIN pacyeT BajoB. BBIMOIHSAIOT MOCIE€ MPOYHOCTHOTO pacuera BCEX Iepenad
npuBoga. CocTOUT B OINpEAEIEHUH AUAMETPOB BAJIOB B PACUETHBIX U MPOMEKYTOUHBIX CEUECHMSIX
PacUYeTHOU CXEMBbI M3 YCIOBUS MPOYHOCTH Ha U3THO, KpYUEHUE, paCTsHKEHHE (CKATHE).

BbInosHEHNIO TPOEKTUPOBOYHOI'O PACYETA BAJIOB MPEAILIECTBYIOT:
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2.1. BeinosiHeHUE KOMIIOHOBKH peaykTopa. Llenb KoMITOHOBKH:
- OTIpE/IETICHNE PACCTOSIHIE MEX Ty OTIOPaMH BaJIOB;
- ONpe/IeNIeHNEe TYHKTOB MPHJIOKEHUS CUJI, HArPY’KaOIUX BaJIbl.
2.2. CocraBieHHE pacuETHBIX CXEM BaJIOB, COCTOAILIEE B ONPEJCICHUU BEJIWYUH M HAIpPABJICHUI
CHJI, HATPY>KaIOILIMX BaJIbl B PACUETHBIX TUIOCKOCTSIX, C Y4ETOM Pe3yIbTaTOB KOMIIOHOBKH.
[loce mpoeKTHPOBOYHOIO pacueTa Ha OCHOBE OIPEACICHHBIX PaHEe IUaMETPOB BaJIOB
YCTaHaBIMBAIOT UX QOopMYy.
3. KoncrpynpoBanue BajioB.
4. IIpoBepka MPOYHOCTHU BaJOB HA YCTAJIOCTHYIO MPOYHOCTbD.
[Tpu HEOOXOIMMOCTH BBHIIOJIHSIOT MIPOBEPKY BAJIOB HA )KECTKOCTh U pacyeT Ha KoJeOaHUs.
OcHoBHast TuTepaTypa
1. l'ynmua, H.B. Jletanmu mammwma: yaeOnuk / H.B.I'ynua, B.I".Knokos, C.A.FOpkoB. — 3-¢ u3., cTe-
peotun. — Cn6: Jlans, 2013. — 416 c.
JlononHuTenpHas Mreparypa
2. Kypwmas, JI.B. KoncrpyupoBanue y3noB u geraneil Mamud: CpaBoyHOe yu4eOHO-METOIUUYECKOe
noco6wue / JI.B.Kypmas, O.JI.Kypmas. — M.: Beici.ik., 2007. — 455 c.: u.
KoHTpoabHbIe BOMPOCHI 1JIsi CAMOIIPOBEPKH:
1. JInst yero npenHa3HAYEHBI BAJIbI?
2. Yto sBisieTcs. OCHOBHBIMH KPUTEPUSMU pabOTOCTIOCOOHOCTH BaslOB?
3. [Tops 0K MPOEKTHUPOBAHUSI BAJIOB.

IIpakTuuyeckoe 3auaTue Ne 8

[MOAMNITHUKN KAUEHUA

3ajanue:
Br160p MOAMIMITHUKOB.

ITopsAI0oK BBINOJIHEHUS:

[TonmmnHUKM caykaT ONopaMu JUlsl BaJIOB M Bpallaromuxcs oceid. OHM BOCHPHUHUMAIOT
Harpy3Ku OT BaJIOB U MEPEJIaloT UX Ha paMy MallluHBI.

[TonmMNHUKY pa3InyaroT M0 BUAY TPEHMSI M XapaKTepy BOCHpPUHHMMaeMoW Harpysku. Ilo
NEPBOMY NPU3HAKY MOJUIUITHUKY JIETAT Ha:

- NOJIUUITHUKHU CKOJIBXKEHMSI, Y KOTOPBIX ONOPHBIM y4acTOK Bajla CKOJIB3UT I10 IIOBEPXHOCTH Kaue-
HUS,
- MOJIUIUITHUKY KAa4€HHUs, Y KOTOPBIX OMOPHBIM y4acTOK Bajla KaTUTCS 10 ONOPHOM MOBEPXHOCTH C
MICIIOJIb30BAHUEM TEJl KAUECHMS.
ITo BTOpOMY NpHU3HAKY pa3andaroT:
- IOALUMITHUKHU PaJualIbHbIE, KOTOPbIE BOCIPUHUMAIOT paJiiajibHble HATPYy3KH,
- IO/ALUMITHUKY YIIOPHBIE, KOTOPbIE BOCIIPUHUMAIOT OCEBYIO HATPY3KHU;
- IOALUMITHUKHU PaIUaIbHO-YIIOPHBIE, KOTOPbIE BOCIPUHUMAIOT PaiMajbHbIE U OCEBBIE HATPY3KHU.

[IpenHa3HaueHbl B OCHOBHOM ISl BOCTIPUSITUSL PAIUAIbHBIX HArpy30K, HO MOTYT BOCHpPH-
HUMAaTh OJTHOBPEMEHHO C PaJHalibHON OCeBYI0 Harpy3ky (10 0,7 HEHCIOJIb30BaHHON paHaIbHbIHI
Harpy3ku). YToJ rnepekoca BHYTPEHHETO KOJIbIa IO OTHOIICHHIO K Hapy>kHOMY < (0,13°.

PexomeHaytoTCSl U1 JKECTKUX JBYXOIMOPHBIX BaJlOB, MPOTHO KOTOPHIX HE HapyIlIaeT HOp-
MaJbHOM paboThl MOIIMITHUKA; JJIS1 BaJIOB C MaJbIM PAacCTOSSHUEM MeXAY Oomopamu (OTHOIIEHHE
paccTOosHUA MEX]ly OIIOpaMH K AMaMeTpy Baja MeHble 10).

[TopmmnHUKN ¢ KaHAaBKOW AJi BBOJA IIAPUKOB NMPUMEHSIOT B y3JaX, TJI€ UMEETCs MOBbI-
IIEHHas paJualibHas Harpyska, T.K. oOyiafaioT OoublIel rpy3omnoabeMHOCThIO. [IpuMenenue npu
OCEBBIX Harpy3Kax HE peKOMEHIYETC .

[ToqMmUIMHUKK CO CTOMOPHOM KaHaBKOM M OYpTHKOM NPUMEHSIOT NPH HEOOXOIUMOCTH
YMEHbILIEHUS TPOJOIbHBIX radapruTOB MOJIIUITHUKOBOTO y3Ja.

[MonmUMmHUKK C 3alIUTHBIME Maii0amMu ¥ (QEeTpOBBIMU YIJIOTHEHUSIMU MPUMEHSIOT MpPH
OTPaHMYEHHBIX pa3Mepax MOJUIMITHUKOBOIO y3Ja.

[MonmumHuKy B Tpolecce MPOESKTUPOBAHUS HE PACCUUTHIBAIOT, HE NMPOEKTUPYIOT, a BHIOU-
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parort.
K BBIOOPY NOAIMIMITHUKOB MPUCTYHAIOT TOCJIE MPOSKTUPOBOYHOTO pacyeTa BaJOB U ONpee-
JICHUS JKeJTaeMbIX BETUYMH BHYTPEHHUX TUAMETPOB MOIIMITHUKOB.
OcHoBHast TuTeparypa
1. I'ymua, H.B. Jleranu mamun: yaeonuk / H.B.I'ynua, B.I".Knokos, C.A.}OpkoB. — 3-¢ u3n., cre-
peorutn. — Cn6: Jlans, 2013. - 416 c.
JlononHuTeNbHAS TUTEPATypa
2. Kypwmas, JI.B. KoncrpyupoBanue y3in0B u aetaneil mamuH: CripaBoyHOE Y4eOHO-METOAMUYECKOE
nocobue / JI.B.Kypmas, O.J.Kypmas. — M.: Beicur.mk., 2007. — 455 c.: ui.
KoHTpoabHbIE BONPOCHI AJIs1 CAMOIIPOBEPKH:
1. Kimaccudukamus moammmHuKOB.
2. BpIOOp MOAIIUITHUKOB.

IIpakTHyeckoe 3anaTue Ne 9

OJIEMEHTBI COEIUHEHUA «BAJI-CTYIIULIA»

3ajanue:
BbI00p 251EMEHTOB COCTMHEHHMSI «BaJI-CTYITHIIAY.

Ilopsg0K BEIIOJIHCHUS

Jliig mepenayu KpyTAIIErO0 MOMEHTA € BaJla Ha CTYMHILY Pa3IMuyHOrO BUIA KOJieC, MOITyMy(hT
WA, HA000poT, Ui (PUKCAlMU 3TUX JACTajeii Ha Bally NpeaHA3HAYCHBI JJICMEHTHI COCIUHEHUHN
«BAJI-CTYMUIA», K KOTOPHIM OTHOCST LIMOHOYHBIE, 3yOuaThie (IUIUIEBBIE), MPO(PUIbHBIE, KIMHO-
BbIE, IPECCOBBIE, C YIIPYTUMH KOHHYECKUM KOJIbI[AMHU U APYTUE BUIbI COCTUHECHUIA.

[Ipenmyiecrsa:
- MPOCTOTA KOHCTPYKIIMU U BBICOKAs HAJICKHOCTb,
- HU3Kas ce0eCTOMMOCTh, YA00CTBa MOHTaXA.

Henocratkn:
- ocliabJieHre CeUYeHHUs Bajla M CTYIHIIBI,
- TEXHOJIOTHYECKHE TPYJHOCTH YCTAHOBKH Ha BaTy JABYX U 0oJiee IMIMOHOK.

BriOupator:

. Pa3meps! monepeyHoro ceueHus mWmnoHok b*h=f(d, ).

. Jmuny mmoHok L=L, —(5...10)mm .

. PazMeps! moHo4HOTO Na3a.

. [losig OTKIIOHEHUH.

. lllepoxoBaTOCTh MOBEPXHOCTEM.

. Homycku ¢hopMBbI U pacToI0KEHUS TOBEPXHOCTEH.
. Marepuain LIIOHOK.

N NN AW N~

OcHOBHas uTeparypa

1. I'ynua, H.B. [eranu mamun: yue6nuk / H.B.I'ynua, B.I'.Kiokos, C.A.FOpkos. — 3-e u3z., cre-
peotun. — Cno: Jlans, 2013. — 416 c.

JlonoHHUTENbHAS JIUTEPATypa
2. Kypwmas, JI.B. KonctpyupoBanue y3noB u geraneil MamuH: CrpaBoyHOe y4eOHO-METOIUUYECKOE
noco6ue / JI.B.Kypmas, O.JI.Kypmas. — M.: Beicur.uik., 2007. — 455 c.: ui.

KoHTponpHBIE BOPOCHI JIJIsl CaMOTIPOBEPKH:

1. IlpeumyiiecTBa 1 HEAOCTATKH HIIEMEHTOB COEAMHEHHS «BaJI-CTYITHIIAY.
2. PacueT 271eMEHTOB COCTMHEHUS «BaJI-CTYIUIA» Ha TPOYHOCTD.

9.2. MeroanuyecKkue yKa3aHusl 110 BbIIIOJTHEHUI0 KYPCOBOH padoThl U KOHTPOJILHOM padoThl

KypcoBast pabota siBIsieTcss caMOCTOSITEIFHOM pabOTON CTy/IEeHTa U OCHOBHBIM CITOCOOOM
OBJIA/ICHUSI YUEOHBIM MaTepUaAIOM B CBOOOJHOE OT 00s3aTeNbHBIX y4eOHBIX 3aHATUH Bpems. Kyp-
coBasi paboTa MPEACTABISAET COOOM JTOTUYECKH 3aBepIICHHOE U O(OPMIICHHOE B BHJIE TEKCTA U3JI0-
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KCHUE CTYJIECHTOM COJIEp)KaHMsI OTJEIBHBIX MPOOJIEM, 3aa4 U METOJOB MX PEIICHUS B U3y4aeMOH
00J1aCTH HAyKH M BBIMOJHACTCS C LEJbI0 YIITYOJEHHOTO U3YUYEHHUS OTAEIbHBIX TEM COOTBETCTBYIO-
IIMX YY4EOHBIX JUCIUIUIAH U OBJIAJICHUS MUCCIICA0BATCILCKUMH HaBbIkaMu. CoJiepKaHue KypCOBOM
paboThI JOJKHO MOJHOCTHIO COOTBETCTBOBATH €¢ Teme M maHy. CTpykTypa KypcoBOil paboThI
BKJIIOYACT: TUTYJIbHBIN JIMCT, COJCPIKAHUE, JIUCT 3a/IaHUsl, OCHOBHYIO YacTbh, 3aKIIIOYCHHE, CITHCOK
UCTIOJIb30BaHHOW JIUTEPATyphl, MPUIIOKEeHUs. Bee pa3aensl KypcoBoii pabOThI TOJIKHBI OBITh U3J10-
JKEHBI B CTPOTO JIOTHUECKOM MOCIIeIOBATEIBHOCTH U B3aUMOCBSI3aHBI.

KonTponbHast paboTa sBISETCS CaMOCTOSITENIbHOM pabOTON CTyJIE€HTa U OCHOBHBIM CIIOCO-
OOM OBJIaJIeHUsI y4eOHBIM MaTepUajIoM B CBOOOJHOE OT OOs3aTEIBHBIX YUYEOHBIX 3aHITHH BpEMs.
KOHTpOJIbHAs paboTa mpeCcTaBisieT COOOM JTOrHYECKH 3aBepIIeHHOE U 0()OPMIICHHOE B BUJIE TEKCTa
U3JI0KCHUE CTYJICHTOM COJICPXKAaHUS OTACIbHBIX MPOOJIEM, 33]1a4 U METOJIOB UX PEUICHHS B M3yda-
€MOii 00JIaCTH HayKU ¥ BBITIOIHSETCS C IENBI0 YIIIyOJISHHOTO M3Y4eHUsS OTACIbHBIX TEM COOTBET-
CTBYIOIIMX y4EOHBIX JUCIUIUINH M OBJIAJICHHUS UCCIICA0BATCILCKUMH HaBbIkaMu. CojiepkaHnue KOH-
TPOJIBHOM pabOTHI TOJHKHO MOJIHOCTHIO COOTBETCTBOBATH €€ TeMe U Iutany. CTpyKTypa KOHTPOJIb-
HOU pabOoThI BKIIIOYACT: TUTYJIBHBIN JIUCT, COJCPKAHUE, JIUCT 33JJaHHs], OCHOBHYIO YacCTh, 3aKJIFOYUC-
HHUE, CIHCOK HMCIOJb30BaHHOW JIMTEPATyphl, NMPUIOKEHUs. Bce paszmensl KOHTPOJIBHOH pabOTHI
JIOJDKHBI OBITh M3JI0KEHBI B CTPOTOM JIOTHYECKOH IMOCIIEI0BATEILHOCTH U B3aUMOCBSI3aHBI.

10. IEPEYEHb UTH®OPMAIIMOHHBIX TEXHOJIOTI Ui, UCIIOJIb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O NTPOLECCA IO JUCHUIITIMHE

OC Windows 7 Professional.

Microsoft Office 2007 Russian Academic OPEN No Level.

AnTHBHpYCHOE IporpaMMmHoe obecrnieuenne Kaspersky Security.

Mathcad Education-University Edition (JoroBop Ne 2607401 ot 29.11.2010 r. Cpok aeiicTBus —
OeccpouHasi JIMLIEH3HS).

KOMIIAC-3D V13 (Cy6auuensuonssiii forosop NelI-2011-028 ot 30.09.2011 r. Homep nuuen-
3uoHHOro coriamenust Kk-11-01142 Jluuensust Ne 12500. Cpok geiictBusi — 6eccpouHasi JTULEH-
3Usl.)

VYuebnas Bepcust «Kommnac-3D» (CBobonno pacripoctpansemoe [10. Cpok aeiicTBus — 6eccpounas
JIUTICH3US ).

KOMITIAC-3D V12 LT (Ceobonnoe pacnpoctpansiemoe I10. Cpok nericTBusi — 6eccpodyHasi JTUIEH-
3us).

11. OMACAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMON
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUITIJIMHE

Buo Haumenosanue
Ilepeuens ocnoenozo obopyoosa- Ne JIP unu IT3
3anamus ayoumopuu nus
(VIx, JIP, 113, KP, kp,
CcP)
1 2 3 4
JIx JlaGopaTopus ne- - JJk Ne 1 -7
Tajed MallvuH U
OCHOBBI KOHCTpPY-
UpOBaHU,
JIEKIITMOHHAS
ayJIUTOpUs
JIP JlaGopatopus ae- | Peaykropel — IMIMHIpUYECKHE JIP Ne 1 -7
Tajed MallMH U | ABYXCTYIIEHYAThIE TOpU30H-
OCHOBBI KOHCTpY- | TaJIbHbIE. PemyKTOpel 4YepBsu-
HUpOBaHUsA HbIE€ OJHOCTYIICHYAaThble. YCTa-
HOBKa JUIsl UCCIENOBAHUS IOJ-
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IIUITHUKOB KadeHus JM-28M.
VcTaHOBKa [JI1 HCCICAOBAHUS
MOAITHITHUKOB CKOJIbKCHUS
JAM-29M. VYcraHoBka s uc-
MBITAHUSL TIPEOXPAHUTEIBHBIX
mypr [JIM-40. VYcraHoBka cC
KOMIUIEKTOM TPUCIIOCOOICHUI
JUIS UCIBITAHUM KJIEMMOBOTO,
pe3bOOBOr0 M COCTUHEHUN C
rapaHTHUPOBAHHBIM HATATOM.
VYcTaHoBKa i1 HCCIIEIOBaHUMU
repelayd BUHT-TalKa.

I13

JlaGopaTopus ne-
TaJIed MaIlluH U
OCHOBBI KOHCTPY-
WPOBAHHUS

Kommmrext yLIC6HBIX IIJIaKaTOB

[I3Ne'l-9

KP

JlaGopaTopus ne-
TaJIed MallluH U
OCHOBBI KOHCTPY-
WPOBAHHUS

Kommmrext y‘leGHLIX IIJ1aKkaTOB

Kp

JlaGopaTopus ne-
TaJIed MaIlluH U
OCHOBBI KOHCTPY-
WPOBAHHUS

Komimrext y‘leGHLIX IIJ1aKaTOB

CP

931

O6opynosanue 10-

1K i5-2500/H67/4Gb(MoHUTOD
TFT19 Samsung);

npunrep HP LaserJet P2055D
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Ipuiaoxkenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 NPOBEJEHUS
INPOME/XKYTOYHOU ATTECTAIIMUU OBYUYAIOIIUXCHA ITO JTUCHUIIJIMHE

1. Onucanue ¢poHIa OLEHOYHBIX CPEACTB (MACIOPT)

Ne 3
KOMIIe- JIEMEHT Paznen Tema DPOC
KOMIIETEHUMH
TEHIUHU
OK-7 CHOCcOOHOCTh K camo- | 1. OO0rmme Bompock 1.1. OcHOBBI | BOMpPOCHI K 3aueTy Ne
OpraHu3anv W ca- | Teopun MamuH. OCHO- | TIPOEKTHPOBAHUS 1.1, 1.2
MOOOpPa30BaHHIO BBI pacyeTa M KOHCT- MEXaHN3MOB,
pyupoOBaHUs AeTaneil u | cTaguu  paspa-
Y3JI0B MAIIIHH. OOTKH.

1.2.Kmaccudukait
na MCXaHU3MOB,
Y3JIOB U JIETaJeH.

BOIPOCHI K 3a4eTy Ne
1.3

1.3.TpeboBanus

K JIeTansM, KpH-
TepUH pabo-
TOCIIOCOOHOCTH U
BIMSIOIINE  Ha
HHUX (aKTOPBI.

BOIPOCHI K 3a4eTy Ne
14,15

2. 00630p

BUJI0OB

u

KJIAcCHU(UKAINSI Mexa-

HUYECKUX NI€pe€aay.

2.1.  3yOuarsie
nepeayu, pacuer
HA MPOYHOCTE.

BOTPOCHI K 3a4eTy Ne
2.1,2.2

2.2. YepssiuHble
nepefadu, pacuer
Ha MPOYHOCTb.

BOTIPOCHI K 3a4eTy No
2.1,23,24,2.5

2.3. Ilnanerap-
HBIE  TIepejayH,
pacder Ha Mpod-
HOCTB.

BOIIPOCHI K 3aueTy Ne
2.1,2.6

2.4. OpUKIUOH-
HbIE  TIepenayw,
pacder Ha mpod-
HOCTb.

BOIIPOCHI K 3aueTy Ne
2.1,2.7,2.8

2.5. Pemeunsie u
LEHHbIE Tepeaa-

BOTIPOCHI K 3a4eTy Ne
2.1,2.9,2.10,2.11

Yh, pacyeT Ha
MIPOYHOCTb.

2.6. PpryaxkHeie | BOMPOCHI K 3a4eTy No
rnepenadyd u Ie- 2.1,2.12
pemauu BUHT-

raifka, BOJIHOBBIC
Iepe1adn, pacyeT
Ha POYHOCTb.

3. Ocu u BaJsl.

3.1. Bansl u ocw,

BOIIPOCHI K 3a4eTy Ne

KOHCTPYKIIUSL H 3.1,3.2,33

pacdeTsl Ha

MIPOYHOCTH u

KECTKOCTb.
4. [lopmunHUKY cKoib- | 4.1. IMonmmmn- | Bompock! K 3aueTy Ne
xkeuusd. [loAIMIHMKKM | HUKW KayeHHS U 4.1,4.2,4.3
Ka4yeHHUsl. CKOJIBKEHMUS,
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BBIOOp M pacueTsl
Ha NPOYHOCTb.

4.2. Vinorau-
TeJIbHbIE yCT-
poONCTBa.

BOIIPOCHI K 3aueTy Ne
4.4

4.3. KoncTpyk-
UM TOALINI-
HUKOB y3JIOB

BOIIPOCHI K 3a4eTy Ne
4.5

5. CoemuHeHus pgerta-
ner wmammmH. Kiaccu-
(hUKaIUs MaIIwH.

5.1. Pe3n0oBEIe,
3aKJICTIOYHBIE,

CBapHbIE, TIasH-
HBIC, KJIEEBBIC, C
HATSITOM,  ILIO-
HOYHBIE, 3yOdUa-
TBle,  INTH(TO-
BBIC, KICMMOBBIC,
po(UIHHEIE.

BOMPOCHI K 3a4eTy Ne
51-521

5.2.  KoHnctpyk-
ouss MU pPacucThbl
COCIMHEHU Ha
NPOYHOCTh. YII-
pYTHE 3IEMEHTHI.

BOIPOCHI K 3aueTy Ne
52,54,5.7,5.8,5.14,
5.17,5.18,5.19

6. MydThI 17151 coenu-

6.1. Mydter me-

BOTIPOCHI K 3a4eTy Ne

HEHUS BajIOB. XaHUYCCKUX 6.1,6.2,63,6.4,6.5
MIPHUBOJIOB.

7. I'pysomoabemusie | 7.1. I'py3ono- | Bompocsl k 3auety No

yctpoiictBa. IlombeM- | mbeMHBIC yCT- 7.1,7.2,73,7.4,7.5

HO-TPAHCIIOPTHBIE YCT-
poiicTBa.

poiictBa. Ilogbe-
MHO-TPaHCIIOPT-

HBIE yCT-

poMcCTBa.

I1K-4 TOTOBHOCTH 000cHO- | 1. O0mre Bonpocs 1.1. OCHOBBI | BOIpPOCHI K 3a4eTy Ne
BBIBATH NPUHATUA | TeOpuH MamMH. OCHO- | IPOEKTUPOBAHUS 1.1, 1.2
KOHKPETHOTO TEXHH- | BbI paciyera U KOHCT- MEXaHH3MOB,

YEeCKOro pelIeHns | pyupOBaHUA ACTaleld U | CTaAiuu  paspa-

npu pa3paboTKe TeX- | y3/10B MalllWH. OOTKH.

HOJIOTHYECKUX  TIPO- 1.2.Knaccudukair | BOIpOCH K 3aueTy No
1IECCOB M M3/C-JINH, a Usd MEXaHU3MOB, 1.3

TaKxe BBIOUPAThH Y3JI0B U AeTaJICH.

TEXHU-UCCKHUE CPCU-
CTBa M TCXHOJIOTHUHU C
Y4C-TOM DOKOJOTrHu4e-
CKHX HOCJ'IG,Z[CTBI/Iﬁ
HX MIPUMCHCHUA

1.3.TpeboBanus

K JIeTalsiM, Kpu-
TepUH pabo-
TOCIIOCOOHOCTH U
BIMSIIOIME  HA
HUX (aKTOPBHI.

BOIIPOCHI K 3aueTy Ne
14,15

2. OO030p BHUIOB W
KnaccupuKanus Mexa-
HUYCCKHUX IEpEeaad.

2.1.  3yGuatsle
nepeaayu, pacuer
Ha MPOYHOCTE.

BOMPOCHI K 3a4eTy Ne
2.1,2.2

2.2. YepssaHbie
nepeiadu, pacueT
Ha IPOYHOCTb.

BOIIPOCHI K 3aueTy Ne
2.1,23,24,2.5

2.3. Ilnanmerap-
Hble  Mepenay,
pacder Ha Mpod-
HOCTb.

BOIIPOCHI K 3aueTy Ne
2.1,2.6

2.4, OpUKINOH-
HbIE  Tepenayd,
pacyer Ha Mpoy-

BOIIPOCHI K 3aueTy Ne
2.1,2.7,2.8

42




HOCTB.

2.5. Pemeunnie u
LIETIHBIE  TIepe/a-

BOMPOCHI K 3a4eTy Ne
2.1,29,2.10,2.11

Yd, pacyeT Ha
MPOYHOCTb.

2.6. PpuaxHbie | BOMPOCHI K 3a4eTy No
nepefayu U Ie- 2.1,2.12
penauu BUHT-

raiika, BOJHOBEIC
nepeaadu, pacuer
Ha MPOYHOCTb.

3. Ocu u BajbL.

3.1. Bansl 1 ocwu,

BOIIPOCHI K 3a4eTy Ne

KOHCTPYKITUSL | 3.1,3.2,33

pacyeTsl Ha

MPOYHOCTH u

JKECTKOCT.
4. IloqmunHuky ckoib- | 4.1. [Momwmumn- | Bompocsl K 3auety No
)keHus. [logMIMIHUKYM | HUKM KadeHHUS H 4.1,4.2,4.3
KauyeHUsL. CKOJIE)KEHHUS,

BBIOOD ¥ pacyUeTsl
Ha MTPOYHOCTE.

4.2. YIutoTHu-
TeJIbHbIE yCT-
poiicTBa.

BOTIPOCHI K 3a4eTy Ne
4.4

4.3. KonCcTpyK-
112071 TTO/ILITHI-
HUKOB y3JIOB

BOMPOCHI K 3a4eTy Ne
4.5

5. CoenguHeHust naera-
aeit mamumH. Kitaccu-
(hUKanuys MaIvH.

5.1. Pe3n6oBEIE,
3aKJICTIOYHBIE,

CBapHbIE, TIasH-
HBIE, KIIEEBBIE, C
HATATOM,  IIIO-
HOYHBIC, 3yOua-
Thle,  MWTAPTO-
BbI€, KIIEMMOBBIE,
npoQuIBHEIE.

BOIPOCHI K 3aueTy Ne
51-521

5.2.  Koncrtpyk-
oUsl M pacyeThl
COCIMHEHU Ha
MIPOYHOCTh. YII-
pYTHE 3IIEMEHTHI.

BOIIPOCHI K 3aueTy Ne
52,54,5.7,5.8,5.14,
5.17,5.18,5.19

6. MydTo! 1151 coenn-

6.1. Mydter me-

BOIIPOCHI K 3a4€Ty Ne

HEHUS BaJOB. XaHUYECKUX 6.1,6.2,6.3,6.4,6.5
TIPUBOJIOB.

7.  T'pysomogbemusie | 7.1. I'py3omo- | Bompocsl k 3aueTy Ne

ycTpoiictBa. llogbeM- | mpeMHbBIE yCT- 7.1,7.2,73,7.4,7.5

HO-TPaHCIIOPTHBIE YCT-
poiicTBa.

potictBa. Iloawe-
MHO-TPaHCIIOPT-
HbIE ycT-
poMcTBa.
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2. Bompocsl k 3a4eTy

Komnerenuuu Ne 1 HanMeHo-
BOITPOCHI K 3AYETY BaHHe
Kon Onpenesienne pa3nena
1 2 3 4 5
1.1. OcHoBBI mpoekTHpoBaHUS MexaHu3- | 1. O6mue Bompo-
MOB. Cbl TEOPUM Ma-
IIHH. HOBBI
1.2. Craguu pa3pabOTK1 MEXaHU3MOB. Ocno
pacuera M KOH-
1.3. OcHOBHBIC KpUTEpHH pPabOTOCIO-
o CTPYHUPOBAHUS
COOHOCTH JieTalled W BIMSIOIIME HAa HUX .
Jetaneil U ys3ioB
(hakTOopHI.
MaIlyH.
1.4. TpeboBaHus K eTaJISIM.
1.5. Knaccudukanuss MexaHU3MOB, y3JI0B
U IeTajei.
2.1. O6mme cBenenus u knaccudukanms | 2. O630p BUIOB U
nepesaay. KJaccudukanus
2.2. 3yOuyarble nepeaayu, XapakKTEpUCTHU- | MEXAHHYECKUX
Ka, pacueT Ha POYHOCTb. nepezaad.
2.3. UepssuHble nepenayu, XapakTepu-
CTHMKA U 00J1aCTh IPUMEHEHMUS.
2.4. OmnpeneneHue reOMETPUUECKUX pas-
MEpOB YepBsiKa U KoJieca.
2.5. UYepBsuHble nepejaud, pacyeT Ha
POYHOCTb.
2.6. IlnamerapHbie mepemayd, pacueT Ha
POYHOCTb.
CIIOCOOHOCTB K CaMO- [ 2 7, PpuKIMOHHBIC TIepeaadH, pacueT Ha
OpraHu3aIlK U CaMO-
1. | o7 | °P POYHOCTb.

00pa3oBaHMIO

2.8. ®pukumonssle nepenaun. JlocTonH-
CTBa, HENOCTATKH, OOJIACTh MCIIOJIb30Ba-
Hus. OnpeneneHue cuil, IEHCTBYIOIINX Ha
ONOpPHI BaJIOB.

2.9. PemeHHbIE U LIETIHBIE TTEpEJAYH, pac-
YeT Ha MPOYHOCTb.

2.10. Knaccudukamus peMHEeH peMEeHHBIX
nepeaad. OneHKa JOJITOBEYHOCTH peEM-
HEH.

2.11. Twunsl nenei, o61acTe NPUMEHEHUS
LIEMTHBIX [Iepeady, OCHOBBI pacyeTa Lenei.

2.12. PepluaxkHble mepenadyd v nepeaayu
BUHT-TAiKa, BOJHOBBIC NEPENAUYH, pacyuer
Ha MPOYHOCTb.

3.1. O0mwme cBeaeHUs M OCHOBBI KOH-
CTpyUpOBaHUsl BaJloB U oceill. Ob6iacth
MPUMEHEHUS TUOKUX U CIEeIUATbHBIX Ba-
JIOB.

3.2. PacuérHblie cxeMbl HJIsI ONpEaeTCHUs
III/IaMeTpOB BaJIOB. OCHOBBI yTO‘-IHCHHOFO
pacuéra.

3.3. KoHCTpyKIMsI M pacdyeTbl Ha MpoU-
HOCTB H JKECTKOCTH BaJIOB M OCEii.

3. Ocu u Bajbl.
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4.1. IommunHukKn croIbxeHus. OOmue
CBEJICHUS U KOHCTpYKUMH. OCHOBBI MOJ-
0opa MOAITUITHUKOB.

4.2. Be1bop u pacyer Ha IPOYHOCTH MOJI-
HIMITHUKOB Kau€HUsI ¥ CKOJIbKECHUS.

4.3. Tlogmmnaukun kadeHus. PacuérHbie
CXEMBbI U KPUTEPHH TMOAOOpa IO IIIUITHU-
KOB KaueHMsI.

4.4. YIUIOTHUTEJBHBIE YCTPOUCTBA.

4.5. KoHCTpyKIIMM MOAIIUITHUKOB Y3JI0B.

4. TloamumnHUKU
CKOJIbJKCHHUS.
IMogmmnuuku
KadeHusl.

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

5.2. XapaktepucTuka pe3nd U AJIEMEHTOB
pe3b0OBBIX coenuHEHH. Meroauka pac-
4yéTa COCUHECHMUIA.

5.3. Ilpyxwunsl. Xapaktepuctuka. OO0-
JIaCTh UCTIONB30BaHUs, METOJIMKA ToaA00pa
PYXKHUH.

5.4. OOue cBeieHNUS U CpPaBHUTEIIbHbBIE
XapaKTEPUCTUKHU 3aKJIENIOYHBIX COEIHUHE-
HuW. [IpoekTHBI pacdy€r NIBYXCPE3HBIX
3aKJIENIOYHBIX IIBOB.

5.5. Kiaccudpukanus coenuHEHUH aeTa-
Jei mammH. Metoauka pacuéra JIJTHHBI
71000BOTO 1IBa MPU COCAMHEHUH BHA-
XJIECTKY.

5.6. OmnpeneneHrie MOMEHTOB 3aBUHUYMBA-
HUS W OTBHHUMBAHUA B PE3bOOBOM CO-
CANHCHUU z[eTanefI MallIuH.

5.7. Metonuka NMpPOEKTHOTO pacyéra 3a-
KJIEMMOYHBIX COeINHEHNN.

5.8. XapakrepucTuka IINOHOYHBIX CO-
enrHeHnd. OCHOBBI pacuéra Ha IpoY-
HOCTb.

5.9. 3yOuatple (LLTUIEBBIE) COCTUHEHUS
netaneil MamvH. OCHOBBI NPOBEPOYHBIX
pacy€ToB.

5.10. PacuérHbie ¢popMyIibl Al MPOEKTU-
pOBaHMsI CBapHbIX IIBOB BCTBIK U
HAXJIECTHBIX.

5.11. Knaccudukauus pe3pd, OCHOBHbBIE
snemeHTHl. OmpeaeneHne pa3MepoB raiku
U3 YCIOBHUI cpe3a pe3bObl.

5.12. CoenvHeHUs ¢ TapaHTHUPOBAHHBIM
HaTAroM. MeTonbl MOJy4yeHUs] COEIHMHE-
HUI.

5.13. Llenp mpuMeHEHHs! YIOPHBIX pe3b0.
Ilenp mpuMeHeHHS  TpaneueuaaTbHbIX
IUIMLEBBIX COETUHEHUI.

5.14. Pacu€r nBycpe3HOro 3akJIENOYHOTO
IIBA.

5.15. Tumsel 3akiI€oK I COSOUHEHUS
HEMETAJUIMYECKUX MarepuasioB. Kak BbI-

5. CoenuHeHus
OeTajie MaIlnH.
Knaccudukanus
COETUHEHUH.
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IMOJTHUTH CTHIKOBOM IIIOB.

5.16. Ilepeuncnure BUABI HINOHOK, IIIO-
HOYHBIX COeIMHEHUH. JlOCTOMHCTBA U He-
JIOCTATKU 3aKJIEMOYHBIX COCIMHEHUN.

5.17. Pacuér yrioBoro cBapHOro IiBa.

5.18. Pacuer OOJTOB, IIOCTaBJICHHBIC C
3a30poM. Kak momoOparh numieBoe co-
eaquHeHue. Pacy€r nBycpe3HOro 3akiié-
MOYHOTO coeAuHeHus. Pacd€r yriioBoro
CBapHOTO I1IBA.

5.19. Pacuér CTBIKOBOIO CBapHOI'O COEU-
HeHus. Pacuér omHOCpe3HOro 3aKIEnoy-
HOTO IIBA.

5.20. Tumner 3aknénok. Kakue 3axnénku
KJICTIAIOTCSI HAarPETHIMHU.

5.21. IlpoexkTHbINi pacyé€T ABYCPE3HOIO
3aKJIEIIOYHOIO 1IBA.

6.1. ®puxuonHsie MyQThL. XapaKTepu-
CTHKa MpPEUMYIIECTBa, 00JacCTb HCIOJIb-
30BaHUS.

6.2. XKéctkue rmyxue u Quanuesbie Myd-
Thl. OCHOBBI MTPOEKTHBIX M MPOBEPOYHBIX
pacuéToB.

6.3. Tunbl mNpenoXpaHUTENbHBIX MYQT.
OcHOBBI pacuyéra QPUKIUOHHBIX MY(T IO
peJIeTbHOMY MOMEHTY.

6.4. XapaktepucTuka M 00JacTb HpUMe-
HeHuil ynpyrux wMydrt. IIpoBepounsie
pacy€Tbl MyQT.

6.5. MeTonuka U OCHOBBI pacuéra JKECT-
KHMX HE pacleriieMbIX My(]T.

6. Mydtel s
COEIUHEHHUSA Ba-
JIOB.

7.1. Ha3nauenue, BHUIBI TPY30BEMHBIX
YCTPOMCTB.

7.2. Kpansl, ki1accupukanus 1no pasiud-
HBIM [TPU3HAKAM.

7.3. JloMKpaThl, UX BUJbI, IPUMEHEHHE B
JepeB0o0OpadaThIBAIOIICH  MPOMBIILICH-
HOCTH.

7.4. Bunsl,
MPUMEHEHUS
YCTPOMCTB.

Kinaccuukanms, 00JIacTh
M0ITbEMHO-TPAHCIIOPTHBIX

7.5. OcHoBHbIE JKCILTyaTallMOHHO-
TEXHUYCCKHUEC XaPAKTCPUCTHUKU IMTOABEMHO-
TPAHCIIOPTHBIX YCTPOMCTB.

7. T'pysonoxabe-
MHBIE yCT-
poiictBa. Ilogbe-
MHO-TPaHCIOPT-
HbIE YCTPOMCTBA.

I1K-4

TOTOBHOCTH 00OCHO-
BBIBATh MPUHSATUE
KOHKPETHOT'O TEXHH-
YEeCKOT0 PeIIeHUs TIPH
pa3paboTKe TEXHOJIO-
THYECKHX TPOIIECCOB
W U3ACIINM, a TaKXKe
BBIOMPATh TEXHHUYE-

1.1. OCHOBBI NPOEKTUPOBAHUS MEXAHU3-
MOB.

1.2. Ctanuu pa3pabOTK1 MEXaHU3MOB.

1.3. OcHOBHBIC KpUTEpHH pPabOTOCIO-
C06HOCTH I[eTaJ’IefI U BIUAIONINEC Ha HHUX
(hakTOpHI.

1.4. TpeGoBaHUS K JIETAJISIM.

1.5. Knmaccudukanusi MEXaHu3MOB, Y3JI0B

1. O6mme BompoO-
Cbl TEOpPUH Ma-
IIHH. OCHOBBI
pacyera M KOH-
CTPYHPOBAHUS
JleTanel U y3JoB
MalllHfH.
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CKHE CPEJCTBA U TeX-
HOJIOTHH C YY4ETOM
JKOJIOTMYECKHUX T10-

CJIEICTBUM UX IIpUME-

HEHUs

U IeTajeH.

2.1. OOune cBeneHus W KIacCH(PUKAIUS
nepeaay.

2.2. 3yOuyarble nepeaayuu, XapaKTepUCTU-
Ka, pacyeT Ha MPOYHOCTb.

2.3. UeppsauHble INepenay, XapakTepu-
CTHMKA U 00J1aCTh IPUMEHEHMUS.

2.4. OmnpenenieHrEe TeOMETPUUYECKUX Pa3-
MEpPOB YepBsIKa U KoJleca.

2.5. UepBsauHble Iepeayd, pacyeT Ha
MIPOYHOCT.

2.6. Ilnanerapuble mepenavu, pacyer Ha
MIPOYHOCT.

2.7. OpuKUHOHHBIC TIEpeaun, pacyeT Ha
IIPOYHOCTb.

2.8. ®puxuuoHHbie nepenadu. JJocTonH-
CTBa, HEJOCTATKH, 00JIACTh HCIIOJIH30Ba-
Huda. OnpeneneHue cui, IeUCTBYIOMMNX Ha
OTIOpHI BAJIOB.

2.9. PemeHHBIC U LIETTHBIC MTEpEIavH, pac-
YeT Ha MPOYHOCTb.

2.10. Knaccudukaiuys peMHeld peMEHHBIX
nepenad. OueHKa JOJITOBEYHOCTH pPEM-
HEH.

2.11. Twunsl nenei, 061acTh MPUMECHECHHS
IETHBIX Mepeay, OCHOBBI pacyeTa Ieneil.

2.12. PpiuaxkHble Iepenayu U nepenadu
BUHT-Talika, BOJIHOBBIC TEpEayu, pacyeT
Ha IPOYHOCTb.

2. O0630p BUAOB U
KJ1accuukams
MEXaHHUYECKHX
nepeaad.

3.1. OOmme cBenaeHUST U OCHOBBHI KOH-
CTpyUpOBaHUsl BalloB U oceil. Ob6macTh
HpI/IMCHeHI/ISI FI/I6KI/IX U CIICIIUAJIBHBIX Ba-
JIOB.

3.2. PacuétHple CXeMBbI JIJISl ONPEACIICHHS
quamMeTpoB BasioB. OCHOBBI YTOYHEHHOTO
pacuéra.

3.3. KoHCTpyKIMsl M pacyeTsl Ha MpOY-
HOCTb M )KECTKOCTh BaJIOB U OCEM.

3. Ocu u BaJbl.

4.1. TommumHUKU cKoubxeHus. OOrrue
CBeJleHNUsS W KOHCTpyKimu. OCHOBBI TMOJI-
0opa MOANIUITHUKOB.

4.2. BeiOop 1 pacuer Ha MPOYHOCTH MOJI-
IIUITHUKOB KQ4E€HUs U CKOJIbKECHUSL.

4.3. Tlogmmmnauku kadeHus. PacuérHble
CXEMBI U KPUTEPHUH TMOAOOpa TMOIITUITHHU-
KOB KaueHMsI.

4.4. YIIOTHUTENBHBIE YCTPONCTBA.

4.5. KOoHCTpYKIIMY NOAIIUITHUKOB Y3JIOB.

4. TloaIIMITHUKA
CKOJIb)KEHHUS.
IogmmnHuku
KadyeHusl.

5.1. [Tyt 1 MeTonbl OOPHOBI C IIYMOM U
BUOpAIHEH.

5.2. Xapaktepuctuka pe3b0 U 3JIEMEHTOB
pe3bOOBBIX coeuHeHuil. MeToauka pac-
yéTa COeqUHEHUN.

5. CoenuneHus
JeTaner MaIiuH.
Knaccudukamms
COCIUHCHMUM.
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5.3. Ilpyxwunsl. Xapakrtepuctuka. OO0-
JIaCTh UCIIOJIb30BaHUsA, MCTOAHUKA H01[60pa
TPY)KUH.

5.4. O0mue cBeleHUsI U1 CPaBHUTEIBHBIC
XapaKTEPUCTUKU 3aKJIENOYHBIX COEIAUHE-
HuW. [IpoeKTHBIM pacdy€r NIBYXCPE3HBIX
3aKJIENIOYHBIX IIBOB.

5.5. Kiaccudukanus coenuHeHUd aera-
Jed MamuH. Meroguka pacyéra JJIUHBI
7000BOr0 IIBAa IMpPU COECIUHEHUH BHa-
XJIECTKY.

5.6. Omnpenenenrie MOMEHTOB 3aBUHYMBA-
HUS W OTBHUHYMBAHUS B PE3bOOBOM CO-
SIMHEHUH JIcTaJIeH MaIlTiH.

5.7. Metonuka NpPOEKTHOTO pacuéra 3a-
KJIENTOYHBIX CO€INHEHUN.

5.8. XapakrepucTuka IIIOHOYHBIX CO-
eauHeHuil. OCHOBBI pacu€Ta Ha MpoY-
HOCTb.

5.9. 3yOuatble (LLIUIEBBIC) COCTUHEHUS
jgetasnied MamMH. OCHOBBI NPOBEPOYHBIX
pacuéToB.

5.10. Pacuétubie hopMyIIbl Ui TPOEKTH-
pOBaHMS CBapHBIX IIBOB BCTHIK |
HaXJICCTHBIX.

5.11. Knaccudukauus pe3pd, OCHOBHBIE
snemMeHTHl. OnpeneneHne pa3MepoB raiku
U3 YCIOBUH cpe3a pe3bObl.

5.12. CoeauHeHHsl C TapaHTUPOBAHHBIM
HaTsAroM. MeTozbl IMONy4YeHUsl COeluHe-
HUI.

5.13. Llenp mpuMeHEHHs! YHOPHBIX pe3b0.
Ilenb mnpuMeHEHHs  TpaneneuaaaIbHbIX
IIMLEBBIX COETUHEHUM.

5.14. Pacuér nByCpe3HOro 3akJIEmOYHOrO
I1Ba.

5.15. Tunbel 3aKkJIE€NOK UII COEOUHEHUS
HEMETAJNIMYECKUX MarepuasioB. Kak BbI-
HOJIHUTH CTBIKOBOH IIIOB.

5.16. Ilepeuucnure BUABI LIMOHOK, IIIO-
HOYHBIX COe€IUHEHUU. JIOCTOMHCTBA U He-
JIOCTATKU 3aKJIENOYHBIX COSAMHEHUH.

5.17. Pacuér yrioBoro cBapHOro IiBa.

5.18. Pacuer OOJTOB, IOCTaBJICHHBIE C
3a3opoM. Kak momoOparh HITUIIEBOE CO-
equHenne. Pacy€r nBycpe3HOro 3akié-
MOYHOTO COeAMHEHUs. Pacuér yrioBoro
CBapHOTO IIIBA.

5.19. Pac4€r CTBIKOBOIO CBapHOI'O COEIU-
HeHUs. Pacuér oqHOCpEe3HOro 3aKiIenoy-
HOTIO IIBAa.

5.20. Tuner 3aknénok. Kakue 3aknénkm
KIICIIAKOTC HaneTI:IMI/I.
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5.21. IIpoexkTHbId pacy€r IBYCPE3HOTO
3aKJIEMIOYHOTIO 111Ba.

6.1. ®puxmonHsie MypThl. XapaKTepH-
CTHKa MpenMyliecTBa, 00JacTh HCIOIb-
30BaHUS.

6.2. XKé&ctkue rimyxue u ¢uanmeBbie Myd-
Thl. OCHOBBI MPOEKTHBIX U MPOBEPOYHBIX
pacuéToB.

6.3. Tunsl npenoXpaHUTEIbHBIX MY(PT.
OcHOBBI pacuéra (HPUKINOHHBIX MY(PT MO
peJieIbHOMY MOMEHTY.

6.4. Xapakrepuctuka U 00JacTh mpuMe-
HeHuil ymnpyrux wMmydrt. IIpoBepounsie
pacy€Tel MyQT.

6.5. Metonuka U OCHOBBI pacyéra KECT-
KHX HE pacIeTuisieMbIX My(]T.

6. Mydts
COCITMHEHUS
JIOB.

TSt
Ba-

7.1. Ha3nauenue, BUIBI T'PY30IbEMHBIX
YCTPOMCTB.

7.2. Kpanbl, kinaccuduKkaius 1o pasind-
HBIM MPU3HAKAM.

7.3. JloMKpaTbl, MX BH[bI, IPUMECHEHHUE B
JepeB00OpadaThIBAIONICH  MPOMBIIILICH-
HOCTH.

7.4. Bunugl,
MPUMEHEHUS
YCTPOMCTB.

Kiaccuukanusi, 00JacTh
MOIEEMHO-TPAHCIIOPTHBIX

7.5. OCHOBHEBIE JKCIUTyaTalluOHHO-
TEXHUYECKHUE XapAKTEPUCTUKH TTOTbEMHO-
TPAHCIIOPTHBIX YCTPOUCTB.

7. TI'pysonoxabe-

MHBIC

yCT-

porictBa. Ilombe-
MHO-TPaHCIOPT-
HbIE YCTPOUCTBA.

3. Onucanne nNoKasaresjed H KpUTEPHEB OLCHUBAHNS KOMIIETCHIIUH

Iloka3zaTesnn Ouenka \ Kpurepun
3HaTh: «3a4TeHO0» 3aclyKUBAaeT O0YyYaroIIHii-
OK-7 csl, KOTOPBI 3HaeT olIee MpeacTaB-
- IMeTh 00IIIee MPeICTaBICHNUE JeHue 00 ycTpoHCTBe U crocodax nei-
00 ycTpoHcTBE M cIocobax CTBUSI MEXaHMYECKHUX YacTeW MalllvH,
NEHCTBUS MEXaHWUYECKUX Ya- METOJIbI OOecreueHus: padboTocrnocoo-
CTel MalluH, MeTojax o0bec- HOCTH, TEOPETHYECKHE OCHOBBI TIO
nedeHuss paboOTOCTIOCOOHOCTH pacuery nerameii M Y3IOB O0OIIEro
MX 1pH  KOHCTPYHMpOBAHHH, HA3HAYCHUS HA MPOYHOCTh, IKECT-
H3F9TOBH6HH’I # Skcriyara- KOCTb, YCTOMYMBOCTh M BBIHOCIIMBOCTD
llflpgl_’él 3a4TEHO MpPU PA3IUYHBIX THIAX HArpy>KEHUS.

- TCOPETUYCCKUC OCHOBBI II0
pacuery aetaned U y3JIoB 00-
eTr0 Ha3Ha4YCHUA Ha IIpoY-
HOCTb, XKECTKOCTb, yCTOfI‘iH—
BOCTb U BBIHOCJIMUBOCTH IIpHU
pa3IMYHBIX THUIIAX Harpyxe-
HUS,

YMmeTsn:

OK-7

- YMETb CaMOCTOATCIbHO KOH-

9KOHOMHUYHOCTH,

YMeeT camMOoCTOSITENIBHO KOHCTPYHPO-
BaTh y3JIbl OOIIET0 Ha3HAuYeHUs IO 3a-
JAHHBIM BBIXOJHBIM JaHHBIM, CaMoO-
CTOATENIBHO MOJA0UpaTh CHPABOYHYIO
mureparypy, OCThl, a Taxxke rpadu-
YeCKU MaTepuall IpU MPOEKTUPOBa-
HUM, YYUTBIBATh NPU KOHCTPYHUpPOBa-
HUM TpeOOBaHUS TEXHOJIOTMYHOCTH,
PEMOHTOIIPUTOTHO-
CTH, CTaHAAp-TU3alUM, YHUPUKALHUU
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CTpyHpOBaTh Y37l OOLIETO
Ha3HAuCHMs 10 3a/1aHHBIM BbI-
XOIHBIM JAHHBIM;
- CaMOCTOSITENIbHO MOIOHUPaTh
CIPaBOYHYIO JUTEPATYPY,
I'OCTr1, a Tarke Tpadmde-
CKUI MaTepHual MpU MPOEKTH-
POBaHUH;
[1IK-4
- YUMUTBIBATh IIPU KOHCTPYUPO-
BaHNM TpeOOBaHHS TEXHOJO-
TMYHOCTH,  3KOHOMUYHOCTH,
PEMOHTONPUTOJHOCTH, CTaH-
JapTH3aluy, yHUDUKAIH
MallliH, OXpaHbl TPyAa, SKO-
JIOTHY;
- BBIIIOJIHATh PACUEThI AeTanen
W Y3JI0B MAIlWH, TOJB3YsCh
CIIPABOYHON JIUTEPATYPOU U
I'OCTawmmn;
- ohopMIIsATh TpadUUECKyl0 U
TEKCTOBYIO KOHCTPYKTOPCKYIO
JOKYMEHTAIMIO B IOJHOM CO-
OTBETCTBUU C TpeOOBaHUSIMU
ECKJ u ECIIL;
Baapners:
OK-7

- METOaMHU
MaTeMaTHYeCKOI0 aHAJIN3a.
I1K-4
— CPEACTBAMM KOMIIBIOTEPHOU
rpaduku (BBOJ, BHIBOJ, OTOO-
pakeHue, npeoOpa3oBaHHE U
pelakTHpoBaHue rpaduIecKux
00bexToB Ha [IDBM);
- OCHOBHBIMH MeToJaMu pabo-
TbI Ha [IOBM c npuknaaHeiMu
MPOTPaMMHBIMU CPEJICTBAMH.

MalllH, OXpaHbl TPyAa, SKOJIOTHH,
BBITIOJTHATh PacueThl JeTale U y3JI0B
MaIIHH, MOJb3YySICh CIPABOYHOMN JIUTE-
parypoit u I'OCTamu, odopmisaTh
rpauyecKyio U TEKCTOBYIO KOHCTPYK-
TOPCKYIO JIOKYMEHTAIUIO B TOJHOM
cootBeTcTBUU ¢ TpeboBanmsimu ECKJ]]
u ECII/Il. Bnaneer meTogamu matema-
TUYECKOT0 aHalln3a, CPeACTBAMH KOM-
neloTepHON Tpaduku (BBOJ, BBIBOJ,
oToOpakeHHe, peodpa3oBaHue M pe-
JaKTHPOBaHUE rpauIecKux 0OBEKTOB
Ha [IDBM), OCHOBHBIMH METOJAMH
pabotel Ha IIDBM c¢ mnpukiagHbIMUA
IPOrPaMMHBIMH CPEJICT-BaMHU.

HE 3a4YTCHO

«He 3aureno» craButrcs oOydarolie-
Mycs, KOTOpBIA He 3HaeT olluiee npe-
cTaBJIeHHE 00 yCTpoiicTBe U crocobax
JEUCTBUS MEXaHMYECKUX 4YacTed Ma-
IIMH, METOABI oOecredeHus padoTo-
CHOCOOHOCTH, TEOPETUYECKHE OCHOBBI
[0 pacueTry JeTajedl M y3J0B 00ILero
Ha3HAYeHWs Ha IPOYHOCTb, IKECT-
KOCTb, YCTOMYMBOCTb U BBIHOCIMBOCTD
IIPY Pa3IUYHbIX TUIAX HArpyKEHUS.
He ymeer camocTOATENIBHO KOHCTPYH-
pOBaTh y3Jibl OOIEro Ha3zHAueHHUs IO
3aJJaHHBIM BBIXOJIHBIM JaHHBIM, CaMO-
CTOSAITENIBHO T0AOMPaTh CIPABOYHYIO
mutepatypy, OCTsl, a Takxke rpadu-
YeCKUil MaTepualn Npu IPOEKTUPOBa-
HUM, YYUTHIBaTh NPU KOHCTPYHUPOBa-
HUM TpeOOBaHUS TEXHOJOTUYHOCTH,
SKOHOMHUYHOCTH, PEMOHTOIPUTOJIHO-
CTH, CTaHJIApTU3ALUH, YHUPHUKAIUU
MalllH, OXpaHbl TpPyAd, HKOJOTHH,
BBITIOJIHATh PacyeThl JETajied U y3JI0B
MalIHH, MOJb3YySICh CIPABOYHOMN JIUTE-
parypoii u I['OCTamu, odopmisiTs
rpauuecKkyro U TEKCTOBYIO KOHCTPYK-
TOPCKYIO JOKYMEHTALlUI0 B IOJHOM
cootBercTBUU ¢ TpeboBanusmu ECKJ]
u ECIIJI. He Bmageer Meromamu Ma-
TEMaTHYECKOI0 aHallu3a, CpPeACTBaAMHU
KOMIIBIOTEPHON Tpaduku (BBOA, BbI-
BOJI, 0OTOOpakeHue, nmpeodpa3oBaHue U
pelakTUpoBaHue rpauyeckux oObek-
ToB Ha [I9BM), ocHOBHBIMH MeETOJa-
MU paboTs! Ha [I9BM ¢ npukiaaHbMu
IIPOrPaMMHBIMH CPENICT-BAMU.
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4. Metoanyeckue MaTepuaJibl, ONpeaeasa0lIne NMPolueAypPbl OLeHUBAHUS 3HAHUM,
YMEHHUIi, HABBIKOB H ONBITA JeSITeJIbHOCTH

Jucuumiraa OCHOBBI NMPOEKTUPOBAHMS M KOHCTPYHPOBAHUS TPAHCIOPTHBIX MAllUH UL
JepeBo0OpabOTKM HaNpaBJIeHa Ha O3HAKOMJIEHHE C METO/JaMU KOHCTPYMPOBAHUS JIETalCH U y3J10B
o0I1ero Ha3HAueHMs, Ha IIOJIyu€HHE TEOPETUYECKMX 3HaHWM, Kak OOOCHOBBIBATh INPUHATHE
KOHKPETHOTO TEXHHYECKOTO pEIICHUs MpH pa3padOTKe H3AEIHA 1O KOHCTPYKIHH, THIIAXY,
KpUTEPHSIM pabOTOCIIOCOOHOCTH JeTajel M COOpOUYHBIX €AMHUL], HABBIKAM KOHCTPYUPOBAHUS U
YTCHUSI KOHCTPYKTOPCKOM JTOKYMEHTAlUH U UX JaJIbHEHIIETO MCIOJIb30BAHUSA B IPAKTUYECKOU
NEeSITETbHOCTH.

N3ydenne nucuunianHbsl OCHOBBI IPOEKTUPOBAHUS U KOHCTPYHPOBAHUS TPAHCIIOPTHBIX Ma-
IIMH AJIS 1epeBO00PabOTKY IpeaycCMaTpUBAET:

— JIEKLHUH,

— J1abopatopHbIe PabOTHI;

— NPaKTUYECKHE 3aHATHS;

— KypcoByto padoty (nns Habopa 2016 1.);

— KOHTpPOJBbHYIO paboTy (mi1g Habopa 2018 r.);

— 3ayer.

B xone ocBoenus paszaena 1 O6mue Bonpockl Teopuu MamuH. OCHOBBI pacdyeTa U KOHCTPY-
MPOBaHUs JI€Talel U y3JI0B MALUH CTYAEHTHI JOJDKHBI YSICHUTh OCHOBHBIE IPUHIIMIIBI IPOEKTUPO-
BaHUs, CTaJUM Pa3pabOTKU MPOEKTa, KIAacCU(UKALUI0 MEXaHU3MOB, Y3JI0B U JeTajel, npeabsaBis-
eMbIe K HUIM TpeOOBaHMS.

B xozne ocBoenus paszznena 2 O630p BUIOB U KiIacCU(UKAILMS MEXaHUYECKUX Iepeaay CTy-
JIEHTBl JOJDKHBI YACHUTH BHUJbl MEXaHMYECKHUX Iepefad: 3y0uarble, YepBsUHbIE, IJIAHETAPHBIE,
(pUKLHOHHBIE, pEMEHHBIE, LIeTIHbIE, PblUaXHble, BUHT-Talika U BOJHOBBIE nepenadu. X 10cTouH-
CTBa M HEOCTAaTKU. PacyeT Ha MPOYHOCTH.

B xone ocBoenns pazaena 3 Ocu v BaJIbl CTYACHTHI JOJKHBI YACHUTD, YTO Ha3bIBAlOT BAJIOM
U OCBhI0, KJIAaCCU(PMKAIIMIO BAJIOB M OCEH, KpUTEpUU pabOTOCTIOCOOHOCTH M pacyeT BajlOB U OCEH Ha
IIPOYHOCTD.

B xone ocBoenus pasaena 4 [MoammnHuky ckoibxeHus. [IoAMUNIHUKY KaueHUs CTYJIEHTHI
JIOJDKHBI YICHUTD MOIIUITHUKY KQU€HUS U CKOJIbKEHMS, YIUIOTHUTENIbHbIE YCTPONUCTBA, KOHCTPYK-
I[UU MOJIIUITHUKOB Y3JI0B.

B xone ocBoenus pazznena 5 Coenunenus netaneil mamuH. Knaccudukanus coequHeHui
CTYJEHTBHI JOJDKHBI YSACHUTH BHUJIbI CO€AMHEHUN JeTaleil: pe3bOoBble, 3aKjIenoYHble, CBapHbIE, IMa-
SIHHBIE, KJI€EBbIE, C HATATOM, IIIIOHOYHBIE, 3y0UaThle, ITU(TOBIE, KIEMMOBBIE, TPOPUIIBHBIE; X
JIOCTOMHCTBA U HEJOCTaTKH.

B xone ocBoenust paznena 6 MydTsl Ui COeIMHEHHs BAJIOB CTYAEHTHI JIOJDKHBI YSICHUTh
onpezaeneHue My(dTol, kiaccupukanuo MyQT, CylIeCTBEHHbIE TOKa3aTeNu MyQT, KpUTepUH pado-
TOCIIOCOOHOCTU MY(T.

B xonme ocBoenms pasnena 7 I'pysonoxbeMHble ycTporcTBa. [logbeMHO-TpaHCIIOPTHBIE
YCTPOMCTBA CTYIEHTHI JOJDKHBI YACHUTh Ha3HAYCHHE U BUBI TPY30IObEMHBIX MAIlIUH, KIacCU(H-
KallMI0 KPaHOB IO Pa3IMYHbIM MPU3HAKaM, JOMKpAThl, UX BUIbl U IPUMEHEHHE, BUbI, Ki1accudu-
KaIMIo 1 00JacTh IPUMEHEHHUS TIObEMHO-TPAHCIOPTHBIX YCTPOMCTB.

[Ipu moaroToBke K 3aueTy HEOOXOIMMO O3HAKOMUTHCSA C Bompocamu K 3aueTy. Ha ocHoBe

ATOr0 HAJ0 COCTAaBUTh IUIAH MOBTOPEHHUS M CUCTEMAaTH3allMM Y4eOHOro Marepuana Ha KakIbId
neHb. Henb3s orpaHnyMBaThCs TOJBKO KOHCIIEKTaMH JIEKIIUM, clielyeT MpopadoTaTh PEKOMEHye-
MbI€ TpernojaBareiaeM ydeOHble mocobus u nurepatypy. Heobxoaumo BHUMATEIbHO MPOYUTATh U
YSICHUTH CyTh TpeOOBaHUII KOHKPETHOTO BOIpOca K 3a4eTy. B oTnenbHON TeTpaau Ha KakIbli BO-
IIPOC K 3a4eTy CIEAYET COCTaBUTh KPaTKUH IUIaH OTBETAa B JIOTMYECKOMN IOCIEAO0BATEIBHOCTH U C
¢dukcanueir He0OXOAUMOTO WIUTIOCTPATUBHOTO MaTepHuaya (IpUMEpPhI, PUCYHKH, CXEMBbI, ITUQPHI).
Ecnu oTnenbHbIe BONPOCH! MPOTrPaMMBbl OCTAIOTCSI HESICHBIMH, MX HEOOXOMMO HamMcaTh Ha MOJISIX
KOHCIIEKTa, 4TOOBI BBISICHUTh Ha KOHCYJIbTallMU. OCHOBHBIE MOJIOKEHHS TeMBbI (IIPaBUiIA, 3aKOHBI,
OTIpeNieNIeHUs] U Jp.) TOCie TIIyOOKOTO OCO3HAHUE UX CYTH CJIEAYyeT 3ay4YHTb, IIOBTOPSS HECKOJIBKO
pa3. Baxuelinryro nHpopmanuio cieayer 0003HauaTh IPYI'MM I[BETOM, 3TO OMOTaeT JIydlle 3a-
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MOMHUTH MaTepuai. Korga Bce MOBTOPEHO M CHCTEMAaTH3UPOBAH BECh yUeOHBIN MaTepuall, He0O-
XOJIUMO TIEPECMOTPETh €r0 €IIE pa3 YKE CO CBOMMH 3aMUCAMHU, POBEPSIE MBICIEHHO, KakK yCBOE-
Ha KakJast TeMa.

Yno6uee roroButhes k JIk, 113, JIP, 3auery B unTanbHOM 3ajie OMOIMOTEKH UM B CTICIIHAIIN-
3MPOBAaHHOM y4eOHOM KabuHeTre. B Teuenue cytok Heooxoaumo ynensate CP 4- 6 yacos, nemas de-
pe3 kaxable 1,5 yaca nepepbiB Ha 15 MuH.

B Xo1e moaroToBku K J1a0OpaTOpHBIM paboTaM HEOOXOAUMO HU3YyYUTh METOAMYECKYIO JTUTE-
parypy, peKOMEHI0OBaHHYIO ISl OATOTOBKH K BBIMTOJIHEHUIO pa0OTHI, COCTABUTH MTPOTOKOJI, HEOO-
xoauMbld it BeinosiHeHust JIP. TIpoTokon gomkeH BkiItouaTh B ceOs: Ha3Banue JIP, nens, mpubo-
pBl U MPUHATICKHOCTH, MPUHLIUIUAIBHYIO CXeMy padodeil yCTaHOBKHM U TaOJIUIly pPe3yJIbTaTOB.
O3nakoMuThes ¢ mopsiakoM BeimoaHeHus JIP. ITocne Toro xak JIP OyneT BeloiHEHA HEOOXO0IUMO
oopmuts otuér no JIP u moaroroButkcs K 3ammre JIP. JlabopatopHbIi IPaKTUKYM COIEPKUT BO-
npockl Juis 3amuThl JIP, Ha KOTOpBIE CTYAEHT AOJKEH OTBETUTh. J[yia moaroroBku Kk 3amure JIP
CTYJEHTY HEOOXOMMO O3HAKOMHUTBCS C TEOPETUICCKUM BBEJICHUEM B JIAOOPATOPHOM MPAKTHKYME,
a TaKKe MCMOJIb30BaTh PEKOMEHAYEMYIO JUTEpPATypy U CBOM KOHCHEKT Jekuui. Jlns Oonbliero
OCBOCHUS MaTepraa OTBETHI Ha BOIPOCH peKOMEHIyeTCsl OpOpPMIIATE B BHJIE KOHCIICKTA.

PaGota c nutepaTypoil ABIAETCS BAKHEUIIUM JIEMEHTOM B MOJIYYEHHH 3HAHUN MO JUCIIH-
wnHe. [Ipexae Bcero, HEOOX0AUMO BOCIIOIB30BATHCSA CIIMCKOM PEKOMEHAYEMOM IO JaHHOM JHcC-
LUUIJIMHE JTUTEPATYpO. /[oNOMHUTENbHBIE CBEECHUS 110 U3y4Ya€MbIM TEMAaM MOKHO HAlTH B IEpUO-
nuyeckoit neuatu u MHTepHeTe.
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IIpuio:xkenue 2

AHHOTAIUA
padoyeil mporpaMMbl JUCHUILIHHBI
OCHOBBI NPOEKTHUPOBAHNS U KOHCTPYHUPOBAHUS TPAHCIIOPTHBIX MALIMH JIJISI
aepeBooOpadoTKH

1. ean u 3aga4y JTUCHUILINHBI

L[CJ'IBI-O HU3YUCHUA NUCHUILIMHBI ABJISICTCA: U3YYCHHUE OCHOB YCTpOfICTBa " IIPOCKTHUPOBAHUA MAIlIMH
U MCXAaHU3MOB, IMPCAHASHAYCHHBIX I IMEPEMCHICHUS T'PY30B B INPCAC/Iax MPCANPUATUA, a TAKIKC
JJI1 BBIITOJIHEHUS CIICHUATIBHBIX IEPEMECTUTCIIbHBIX onepaunﬁ.

3anadyell N3y4eH!s JUCLHUIUINHBI SIBJISETCS:

- mpuoOpeTeHHWe 3HAHUH W HEKOTOPOrO OIBITa 10 TMPOCKTUPOBAHHIO Y3JIOB IOABEMHO-
TPaHCHOPTHBIX MaIIMH, HEOOXOAUMBIX MPH BBHIOJHEHUN pacyeTHO-TpaduuecKkux paboT Mo Crieru-
AJbHBIM JIUCLIMIUINHAM.

2. CTpyKTypa IHCHHUILIMHBI
2.1 Pacnpenenenue TpyJ0E€MKOCTH O OTAEIBHBIM BHUJIaM YYEOHBIX 3aHSATHUU, BKJIIOYAs CAMOCTOS-
tenbHyto padoty: JIk — 17 u., JIP — 17 4., [13 - 17 4., CP — 57 u.

OO61mas TpyA0eMKOCTh IUCHUIUINHBI cocTaBisieT 108 yacoB, 3 3a4eTHBIX €IUHULL
2.2 OCHOBHbIE pa3/ieJibl JUCIUILINHBI:

1 — Obume Bonpockl Teopuu MaimnH. OCHOBBI pacueTa U KOHCTPYHPOBAHUS JleTallell U y3JI0B Ma-
IIMH.

2 — O0630p BHJIOB U KIaccU(UKAIMS MEXaHUIECKUX Mepe/iay.

3 — Ocu u Bajbl.

4 — ITonmMnHUKYN CKOJbXEeHUS. [loAIMITHIKN KaueHMsI.

5 — Coenunenus netaneit mamuH. Kiaccudukanus coeiuHeHUH.

6 — My®ThI U1 COeIMHEHUS BAJIOB..

7 — I'py3onoibeMHbIe yCTpOCTBa. [I01bEMHO-TPaHCTIOPTHBIE YCTPOUCTBA.

3. [lnanupyemble pe3yJibTaThl 00yUeHUs (MepeuyeHb KOMIeTeHIIUI)
[Tporniecc u3yueHus: AMCUUIIINHBI HANIpaBlieH Ha GOpMHUPOBAHUE CIEAYIOUTUX KOMITETEHITHI:
OK-7 - cmtocoOHOCTh K CaMOOPTaHU3alMKA U CaMOOOPa30BaHUIO;
[TK-4 - TOTOBHOCTh 0OOCHOBBIBAThH MPUHATHE KOHKPETHOTO TEXHUUYECKOTO PEIICHHUs MPU pa3padoT-
K€ TEXHOJOTUYECKUX MPOIIECCOB M U3JICTUH, a TaK)K€ BRIOUPATh TEXHUYECKHUE CPEJICTBA U TEXHOJIO-
TUU C YYETOM 3KOJIOTHUYECKUX MOCIEACTBUN UX MPUMEHEHHUS.

4. Bux npomMexyTO4YHOM aTTecTallu: 3a4eT.
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IIpuioxkenue 3

IlIpomoxkon o 0ononneHuAX u U3MEHEHUAX 8 padoueil npozpamme
Ha 20 __ -20 YueoHuwlil 200

1. B paGouyro mporpammy o IUCHUTUITMHE BHOCSATCS CIEAYIONTUE TOTIOTHEHHUS:

2. B pabouyto mporpaMMy 1o AUCIHUILTAHE BHOCATCS CICTYIOIINE U3MCHCHUS:

[Tporoxon 3acemanus kadenpst Ne OT «___ » 20 r.,

(paspabomuux)

3aBenyronuii kKageapoit

(noonucs) (®.1.0.)
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Ipuioxxkenue 4

OOHJA ONEHOYHBIX CPEACTB AJId TEKYIHEI'O
KOHTPOJIAA YCIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue ¢poHIA OLEHOYHBIX CPEACTB (MACMOPT)

- 1st Habopa 2016 r.:
Ne 3
KOMIIe- JIEMEHT Paznen Tema DPOC
KOMIIETeHIIMH
TeHI[UHU
OK-7 CITocoOHOCTh K caMo- | 1. O0mme Bormpockl 1.1. OCHOBBI KP
OpraHm3aliid W ca- | Teopur MauH. OCHO- | MPOSKTUPOBAHUS
MOOOpa30BaHHIO BBI pacueTa M KOHCT- MEXaHH3MOB,
pYUpOBaHUs JeTaNeil U | cTamuu  paspa-
y3J10B MaIIHH. OOTKH.

1.2.Knaccuduxkait
sl MEXaHU3MOB,
Y3JI0B U JIeTajieil.

JIeKLUs Ipecc-
koH(pepennus, KP

1.3.TpeGoBanus

K JeTajsiM, KpH-
TepUH pabo-
TOCTIOCOOHOCTH H
BJIMSIIOIIINC Ha
HUX (paKTOpEIL.

JIEKIMSI TTpecc-
koH(pepenuus, KP

2. OO630p BHOOB W
KJIACCU(UKAIUSI MeXa-
HUYECKUX IIepeiad.

2.1.  3yOuatsie
nepegayy, pacuer
Ha MTPOYHOCTb.

JIEKIHUS ITpecc-
KOH(EpeHIUs, OTYET
o JIP, KP

2.2. UYepssiuHble
nepeaayu, pacuer
Ha MPOYHOCTb.

JIEKLHS TIpecc-
KOH(EpeHL s, OTYET
o JIP, KP

2.3. Ilnanmerap-
HbIe  TIepelavu,
pacueT Ha Mpod-
HOCTb.

JIEKITUS TIpecc-
KOH()EPEHIINs, OTYET
no JIP, KP

2.4. OpUKIHOH-
HBle Ilepelayd,
pacder Ha Mpod-
HOCTb.

JIEKLUS TIpecc-
KOH(EpeHL s, OTYET
o JIP, KP

2.5. Pemennsle u
LIETIHBIE TIepena-

JIEKLMS IIpecc-
KOH(EpeHLUs, OTYET

4{d, pacuer Ha no JIP, KP
MPOYHOCTH.

2.6. PrryaxHele otuer no JIP, KP
nepegadun MU Iie-

penauu BHUHT-

raiika, BOJHOBBIE
nepeiauu, pacuer
Ha MPOYHOCTb.

3. Ocu u Babl.

3.1. Bansl u ocwu,
KOHCTPYKIIUSL H

JIEKLUS Tpecc-
KOH(EpeHLUs, OTYET

pacyeTsl Ha no JIP, KP
MIPOYHOCTH U
JKECTKOCT.

4. TToaMITHUKA CKOJIL- | 4.1. [Moammmn- otuer no JIP, KP

keguda. [lommmmHuKH

HHUKH Ka4YCHHA H
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KaucCHUA.

CKOJIBXKEHUS,
BBIOOp M pacyeThl
Ha MPOYHOCTE.

4.2. YinoTHu-
TeJIbHBIE yCT-
poMcTBa.

otuet 1o JIP, KP

4.3. KoncTpyk-
OUM  TOALIHII-
HHUKOB Y3JIOB

otuet 1o JIP, KP

5. CoemuHenus pgera-
e wmammH. Kitaccu-
(uKanys MaIH.

5.1. Pe3n0OoBEIE,
3aKJICTIOYHEIE,

CBapHbIC, MasH-
HBIE, KIIEEBBIE, C
HATATOM,  IIIIO-
HOYHBIC, 3yOuya-
Thle,  WTUQTO-
BbI€, KJIEMMOBBIC,
npoQHIBHEIE.

otuet 1o JIP, KP

5.2.  Koncrpyk-
oUsT M PacyeThl
COCIMHEHNM Ha
IIPOYHOCTh. YII-
pYTHE 3JIeMEHTHI.

otuet 1o JIP, KP

6. Mydror st coenn- | 6.1. MydTter me- KP
HEHHS BaJIOB. XaHUYECKUX
IPUBOJIOB.
7. TI'pysonogbemusie | 7.1. I'py3ono- KP
yctpoiictBa. IlombeM- | AbemMHBIE  YCT-
HO-TPaHCIIOPTHBIE yCT- | poiicTBa. Ilogbe-
poiicTBa. MHO-TPaHCIIOPT-
HBIE ycT-
poiicTBa.
I1K-4 TOTOBHOCTH 000C- | 1. OO01ue BOopocsl 1.1. OCHOBBI KP
HOBBIBAaTh MPUHSI- TCOPHU MalIWH. OcHo- IIPOCKTUPOBAHUA
THe KOHKPETHOro | BbI PACYETa H KOHCT- MEXaHHU3MOB,
TEXHUYECKOro pe- | PYHPOBAHWA JIETaneii u | cranuu  paspa-
Y3JI0B MAaIlIHH. OOTKH.

LIEHUs [IPH pa3pa-
0OTKE TEXHOJIOTH-
YECKUX IPOLIECCOB

" U3JIETNH, a TaKKe
BBIOUpATh TEXHU-
YECKHUe CPEeACTBa U
TEXHOJIOTHH C y4e-

TOM DKOJIOTHYECKUX

MOCIIEACTBUN UX
MIPUMEHEHUS

1.2.Kmaccudmukarit
A MEXaHU3MOB,
Y3JI0B U JIETaJeH.

JIEKIIUS TTpecc-
koH(pepennus, KP

1.3.TpeboBanus
K JIeTalsM, KpH-
TEpUU pabo-
TOCTIOCOOHOCTH H
BIMSIOIINE  Ha
HUX (aKTOPBHI.

JIKIHUS Ipecc-
koHpepenuus, KP

2. 0O0630p BUAOB ©
KIaccupUKanms Mexa-
HUYECKUX Tepeay.

2.1.  3yOuarsie
nepeaym, pacuer
Ha TIPOYHOCTb.

JIEKIHS TTpecc-
KOH(EpeHIIUs, OTYET
o JIP, KP

2.2. YepssuHble
nepeaayuu, pacyer
Ha TIPOYHOCTb.

JIEKIHS TTpecc-
KOH(EpeHIus, OTYET
o JIP, KP

2.3. Ilnanerap-
HBIE Ilepelayd,
pacder Ha MpodY-
HOCTb.

JIEKLUS Tpecc-
KOH(epeHIIUs, OTUET
no JIP, KP

2.4. OpUKIHOH-
Hbple  Ilepelayy,

JICKITHSI TTPecC-
KOH(EPEHIIUs, OTYET

56




pacder Ha Mpou-
HOCTb.

no JIP, KP

2.5. Pemennsie u
LIEMTHBIC TIepe/a-

JIKLMSI [Ipecc-
KOH(EpeHLHs, OTYET

Yy, pacuer Ha o JIP, KP
MIPOYHOCTH.

2.6. Ppryaxnblie otuet 1o JIP, KP
nepegayd U Ie-

penavm BHHT-

raiika, BOJIHOBBIC
nepenadyu, pacueT
Ha TIPOYHOCTb.

3. Ocu u BajbL.

3.1. Bansl 1 ocwu,
KOHCTPYKIIUSL H

JIEKLMSI IIpecc-
KOH(EpeHL s, OTYET

pacuersl Ha o JIP, KP
MIPOYHOCTH H
JKECTKOCTb.
4. IToAUINITHUKA CKOJIL- | 4.1. IToamun- ortuer no JIP, KP
skenusd. [IOAIIMIHMKKA | HUKA KayeHHsl U
KayeHMsI. CKOJIBKEHHUS,

BBIOOD M pacyeThl
Ha MMPOYHOCTb.

4.2. YrnotHu-
TEIBHBIE yCT-
pONCTBa.

otuet 1o JIP, KP

4.3. KoncTpykK-
uu TOJTIIUTI-
HUKOB Y3JIOB

otuet 1o JIP, KP

5. Coegunenus jaera-
nern wmammH. Kiaccu-
(hUKanuys MaIvH.

5.1. Pe3n0oBrIe,
3aKJICTIOYHEIE,

CBapHbIE, TIasH-
HBIE, KJIEEBBIC, C
HATATOM,  IIIO-
HOYHBIE, 3yOu4a-
Tele,  WTUQPTO-
BbI€, KIIEMMOBBIE,
pouILHEIE.

otuet 1o JIP, KP

5.2.  Konctpyk-
OUsiT M PacyeThl
COEIMHEHUM Ha
MPOYHOCTh. Y-
pyTHe 3JIEMEHTHI.

otuet 1o JIP, KP

6. Myd o 17151 coenu- 6.1. Mydtsel Me- KP
HEHUS BaJoB. XaHUYECKUX

MIPUBOJIOB.
7. I'pysomogbemusie | 7.1. I'py3ono- KP
ycrpoiictBa. IloabeM- | 1beMHbIE yCT-

HO-TPaHCIOPTHBIE YCT-
poiicTBa.

poiictBa. Iloxwe-
MHO-TPaHCIIOPT-
HbIE ycrT-
poiicTBa.
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- st Habopa 2018 .

Ne
KOMIIe- Jaement Paznen Tema DPOC
KOMIIETeHINH
TeHI[UHU
OK-7 CITocOoOHOCTh K caMo- | 1. O0mue Borpockl 1.1. OCHOBBI Kp
opraHuzalui # ca- | Teopud MamuH. OCHO- | TIPOCKTUPOBAHHS
M00OPa30BaHUIO BBI paciera 1 KOHCT- MEXaHH3MOB,
pYUpOBaHUs JeTaNeil U | cTamuu  paspa-
y3JI0B MaIlIHH. OOTKH.

1.2.Knaccuduxkart
Hs  MEXaHU3MOB,
Y3JI0B U JIeTajneil.

KD, JISKIIUS TIpecc-
KOH(EpeHIUs

1.3. TpeboBanus

K JeTajsiM, KpH-
TepUH pabo-
TOCTIOCOOHOCTH H
BJIMSIIOIIINIC Ha
HHUX (aKTOPBIL.

Kp, JICKIIHS Tpecc-
KOH(EpeHITUs

2. OO630p BHOOB W
KJIAcCHU(UKAINSI MexXa-
HUYECKUX IIepeaady.

2.1.  3yOuatsie
nepeiady, pacyer
Ha MTPOYHOCTE.

Kp, JIEKIIMS Ipecc-
KOH(epeHIHs, OTYET
o JIP

2.2. YepssiuHble
nepeaayu, pacuer
Ha MPOYHOCTb.

Kp, JICKIIHSI Tpecc-
KOH()epeHIHs, OTYET
o JIP

2.3. IInanmerap-
HbIC  TIEpEIayH,
pacueT Ha Mpod-
HOCTb.

Kp, JIEKIHs Tpecc-
KOH(EpeHIUs, OTYET
o JIP

2.4. OpUKIHOH-
HBlE  Ilepelayd,
pacueTr Ha Mpod-
HOCTb.

Kp, JICKITUS TIpecc-
KOH()EPEHIIUs, OTIYET
o JIP

2.5. Pemeunsie u
LEMHbIe  TMepea-

Kp, JIEKIIMS Tpecc-
KOH(EpeHL s, OTYET

Yy, Ppacuer Ha o JIP
MIPOYHOCTb.

2.6. Poluaxksble Kp, otueT no JIP
nepesadyd U Ie-

penauu BUHT-

raﬁKa, BOJIHOBBIC
nepeaadu, pacucTt
Ha IIPOYHOCTb.

3. Ocu u BaJsl.

3.1. Bansl u ocu,
KOHCTPYKIIUSL H

Kp, JIEKIIKS TIpecc-
KOH(EpeHLUs, OTYET

pacyeTsl Ha nio JIP
MIPOYHOCTH u
YKECTKOCTB.
4. [lopmunHUKY cKoib- | 4.1. Ionmmmn- Kp, oTyert 1o JIP
xeHus. [lOAIMMIHWKY | HUKW Ka4eHHS |
KaueHMs.. CKOJIb)KEHUS,

BBIOOp M pacueThl
Ha NPOYHOCTb.

4.2. Vnorau-
TeJIbHEIE yCT-
poiicTBa.

Kp, oTyeT 1o JIP
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4.3. KoHcTpyK-
UM TOAUINI-
HHKOB Y3JI0B

Kp, oTuet 1o JIP

5. CoemuHeHus pgerta-
ner wammme. Kiaccu-
(hUKaIUs MaIIwH.

5.1. Pe3n0oBEIe,
3aKJICTIOYHBIE,

CBapHbIE, TIasH-
HBIE, KIIEEBBIE, C
HATSTOM,  ILIO-
HOYHBIE, 3y0OdUa-
TBIe,  INTH(TO-
BbI€, KIIEMMOBBIE,
npoUIbHBIE.

Kp, oTyeT no JIP

5.2.  Koncrpyk-
oW W PacyeTsl
COCIVHEHUM Ha
NPOYHOCTh. YII-
pYTHE 2IIEMEHTBI.

Kp, otuet 1o JIP

6. MydThI 17151 coenu- 6.1. MydTsel Me- Kp
HEHUs BaJIOB. XaHUYECKUX
MIPUBOJIOB.
7. I'pysonoabemusie | 7.1. I'py3ono- Kp
ycrpoiictBa. [loabem- | 1bemMHbIE yCT-
HO-TPaHCIIOPTHBIE yCT- | poicTBa. Ilogbe-
poiicTBa. MHO-TPaHCIIOPT-
HBIE ycT-
poONCTBa.
I1K-4 TOTOBHOCTE 000c- | 1. OOmue Bompocsl 1.1. OcHOBHI Kp
HOBLIBATh MPUHA- TCOpHUU MAIlIUH. OcHo- MIPOCKTUPOBAHUA
THE KOHKPETHOro | Bbl Pactera u KOHCT- MEXaHH3MOB,
TEXHUYECKOTO pe- | PYHPOBAHWA JIETaneil u | cranuum  paspa-
y3J10B MaIlIHH. OOTKH.

IICHUs TIPU paspa-
0OTKE TeXHOJIOTH-
YECKHUX MPOIIECCOB

U U3JIETUH, a TaKXKe
BbIOMpATh TEXHU-
YEeCKHE CPEJICTBA U
TEXHOJIOTHH C yde-

TOM DKOJIOTHYECKUX

MMOCJICACTBHI X
MIPUMCHECHHSI

1.2.Kmaccudmukart
Usg MEXaHU3MOB,
y3JI0B U JIeTajieil.

Kp, JISKIHS TIpecc-
KOH(epeHIIns

1.3.TpeboBanus

K JIeTalisiM, Kpu-
TEepUU pabo-
TOCTIOCOOHOCTH H
BIMSIOIINE  Ha
HUX ()aKTOPBI.

Kp, JIEKIHS TIpecc-
KOH(epeHIIns

2. 0O0630p BUAOB ©
KJIACCU(UKAIUSI MeXa-
HUYECKHX Iepeaay.

2.1.  3yGuatsie
nepeaayu, pacuer
Ha MPOYHOCTE.

Kp, JIEKLIHUSA IIpecc-
KOH()EPEHIIUs, OTYET
o JIP

2.2. YepssiaHbie
nepeiadu, pacueT
Ha IPOYHOCTb.

KD, JICKITUS TIpecc-
KOH()EPEHIIUs, OTYET
o JIP

2.3. Ilnanerap-
HbIe  TIepelavd,
pacueT Ha Mpod-
HOCTB.

Kp, JIEKIIUS IIpecc-
KOH(EPEHIIUs, OTYET
o JIP

2.4. OpuUKIHOH-
Hble  Tepenayd,
pacder Ha Mpou-
HOCTb.

Kp, JIEKIIUS IIpecc-
KOH(EPEHIIUs, OTYET
o JIP

2.5. Pemennsie u
LIEMTHBIC TIepe/a-
YW, pacueT Ha
MIPOYHOCTb.

KD, JICKITUS TIpecc-
KOH()EpEHIIUs, OTYET
o JIP
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2.6. Ppryaxnrble
nmepemayr M Ie-
penauu BUHT-
raiika, BOJIHOBEIE
repenadu, pacueT
Ha IPOYHOCTbD.

Kp, otder 1o JIP

3. Ocu u Bajbl.

3.1. Bansl u ocu,
KOHCTPYKIIUSL H

Kp, JIEKIIMs IIpecc-
KOH(EpeHLHs, OTYET

pacueTsl Ha o JIP
MIPOYHOCTH u
JKECTKOCTb.
4. [TogmumHUKA CKOMb- | 4.1. [Toamrmr- Kp, oTdet 1o JIP
skeHus. [loAMMMIHWKY | HUKW Ka4eHHS |
KaueHHUs. CKOJIBIKEHUS,

BBIOOD M pacyeThl
Ha POYHOCTB.

4.2. YrnotHu-
TEIbHBIE yCT-
poiicTBa.

Kp, oTuet o JIP

4.3. KoncTpyk-
805058 IO JIINII-
HUKOB Y3JIOB

Kp, oTuet o JIP

5. CoenguHeHus paera-
e wmammH. Kitaccu-
(buKanys MaIIH.

5.1. Pe3n6oBEIE,
3aKJICTIOYHEIE,

CBapHbIC, TasH-
HBIE, KJIEEBBIC, C
HATATOM,  IIIIO-
HOYHBIC, 3yOua-
Tele,  WTUQPTO-
BbI€, KJIEMMOBBIE,
po(uIHHEIE.

Kp, oTuet o JIP

5.2.  Koncrpyk-
U W pacueThl
COEQUHEHNU Ha
IIPOYHOCTh. YII-
pYTHE DJIEMEHTHI.

Kp, otuer 1o JIP

6. Mydror st coenn- | 6.1. Mydter me- Kp
HEHHUS BaJIOB. XaHUYECKUX

MIPUBOJIOB.
7. I'pysomogpemnsie | 7.1. I'py3ono- Kp
yctpoiictBa. IlogbeM- | mbeMHbIE yCT-

HO-TPAHCIIOPTHBIE YCT-
poiicTaa.

poiictBa. Ilogbe-
MHO-TPaHCITOPT-
HEBIC yCT-
poiicTBa.
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2. Onucanne NoKasareseil M KpUTEPHEB OLCHUBAHNS KOMIIETCHIIUH

IToxazaTenn

Onenka

Kpurepun

3HaTh:
OK-7
- IMETh 00IIIee MPEICTABICHUE
00 ycrpoiicTBE H crocobax
JEACTBUST MEXaHHUYECKHX 4Ya-
cTell MaIlMH, MeToJax obec-
Me4YeHuss PaboTocrocoOHOCTH
UX TpU KOHCTPYHPOBaHWH,
W3TOTOBJICHUS W OKCIUTyaTa-
LK
[K-4
- TEOpEeTUYECKHE OCHOBBI IO
pacuery JeTajeil U y3JIoB 00-
IIero Ha3HAuCHUs Ha MPOY-
HOCTb, ECTKOCTb, YCTOWYH-
BOCTb U BBIHOCJIMBOCTL IIpH
pa3JINYHbIX THUIIAX HArpyxe-
HUS,
Ymersb:
OK-7
- YMETh CaMOCTOSTEIIFHO KOH-
CTPYHUpOBaTh Y37bl  OOIIETO
HasHaA4Y€HUA 110 3aJaHHBIM BbI-
XOJIHBIM JIAHHBIM;
- CaMOCTOSITENBHO MOI0OUPATh
CIIPaBOYHYIO JTUTEPATYPY,
I'OCTsl, a Takxke rpaduue-
CKUI MaTepHuai MpU MPOCKTH-
POBaHUH;
I1K-4
- YYHUTBIBATH MPU KOHCTPYUPO-
BaHUM TPeOO-BaHUS TEXHOJO-
TUYHOCTH, OKOHOMHWYHOCTH,
PEMOHTOIIPUTOAHOCTH, CTaH-
JapTH3AIINH, yHUDUKAIH
MallliH, OXpaHbl TPYJAa, JKO-
JIOTUY;
- BBITIOJIHATEL PACUEThI JeTanen
W Y37I0B MAIMH, MOJb3YsICh
CIIPAaBOYHOM JIUTEPATYPOH H
T'OCTawmu;
- ohopMIATh TPadUUECKyl0 U
TEKCTOBYIO KOHCTPYKTOPCKYIO
JIOKYMEHTAIIHIO B TOJHOM CO-
OTBETCTBUU C TpPeOOBaHUSIMU
ECK/ u ECII/[;
Baanern:
OK-7

- METOJIaMHU
MaTeMaTHYeCKOTO aHAIN3a.
[K-4
— CpeJICTBaMK KOM-TIBIOTEPHOM
rpaduku (BBOT, BBIBO/I,
oToOpa-KeHue, mpeodpa3oBa-
HHEC W pEIaKTUPOBAHUE Tpa-

OTJINYHO

«OTIHYHO» 3acily’KHBaeT o0Oyuaro-
HIMIACS, KOTOPBIA 3HaeT olIuee mpea-
CTaBJIeHHE OO0 YCTPOWCTBE M CIIOCO-
0ax JeicTBUS MEXaHWYECKUX YacTei
MaIllH, METOJbl obecriedeHust pado-
TOCIIOCOOHOCTH, TEOPETHUYECKUE OC-
HOBBI 10 pacyery JeTajlell U y3JI0B
o0IIero Ha3HA4YeHUs Ha MPOYHOCTH,
KECTKOCTb, YCTOHYHMBOCTb M BBIHOC-
JUBOCTh TPU  Pa3JIMYHBIX THUIAX
Harpy>kKeHusi. YMeeT caMoCTOSITEIbHO
KOHCTPYMpPOBaThb Y37l  OOILIEro
Ha3HAuEHUs 110 3a/1aHHBIM BBIXOJJHBIM
JAHHBIM, CAMOCTOSATEIBHO O0UPATh
cupaBoyHyto guteparypy, I'OCTsl, a
TaKxke rpapuyeckuil marepuan Hpu
IPOEKTUPOBAHUU, YUYMUTHIBATh IPU
KOHCTPYUPOBaHUM TpeOOBaHUS TeX-
HOJIOTUYHOCTH, SKOHOMHYHOCTHU, pe-
MOHTOIIPUTOJTHOCTH,  CTaHAapTU3a-
UK, yHU(PUKAUH MAaIldH, OXpaHbI
TPyZa, SKOJOTHUHU, BBIIOJIHATH pacye-
Thl Ji€Tajiell U y3JI0B MallliH, M10Jb3Y-
sCh CIpaBO4HOM nmreparypor u ['O-
CTamu, odopmiaATh rpaduyeckyro u
TEKCTOBYIO KOHCTPYKTOPCKYIO JOKY-
MEHTAIUIO B [TIOJIHOM COOTBETCTBUU C
tpeboBanusimu ECKJI u ECI1JI. Bna-
JeeT MeTOoJaMH MaTeMaTHYeCKOIo
aHaJIN3a, CPeACTBAMH KOMIIBIOTEPHON
rpaduku (BBOA, BBIBOJ, OTOOpaxe-
HHUe, NpeoOpa3oBaHUE U PEAAKTUPO-
BaHHE Tpapuyeckux OOBEKTOB Ha
[I19BM), OCHOBHBIMH METOJaMHU pa-
6otel Ha IIOBM c¢ npuknagHsiMu
IIPOrPaMMHBIMH CPEACTBAMH.

X0poI1Io

«Xopomio» 3aciuyKHBaeT 00ydJaro-
IIMiiCs, KOTOPBIM 3HaeT oblee npea-
CTaBJIeHHE 00 YCTPONCTBE M CIIOCO-
0ax neicTBUS MEXaHWYECKHUX YacTei
MaIlliH, METO/Bl oOecreueHust pado-
TOCIIOCOOHOCTH, TEOPETHUYECKHE OC-
HOBBI IO pacuery JeTaled U Y3JIOoB
o0IIero Ha3HA4YeHUs Ha MPOYHOCTH,
KECTKOCTh, YCTOWYUBOCTh U BBIHOC-
JUBOCTh TPU  PA3JIMYHBIX THUMNAX
Harpy>eHus. Y MeeT CaMOCTOSTENbHO
KOHCTPYUpPOBaTb  y37IbI  OOIIEro
Ha3HA4YEHUs 10 33JaHHBIM BBIXOJIHBIM
JAHHBIM, CAMOCTOATEIBHO O0UPATh
cripaBounyto jutepatypy, I'OCTroI, a
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¢uueckux  OOBEKTOB  Ha
[I5BM);

- OCHOBHBIMH MeTOaMH pabo-
T Ha [IDBM ¢ npuknagaeiMu
MIPOrpaMMHBIMHU CPEICTBAMH.

Takke TrpadUUYecKUil Marepuan Mpu
MPOEKTUPOBAHUHU, YUYUTHIBATh NpHU
KOHCTPYMPOBAaHUM TpeOOBaHUS TeX-
HOJIOTUYHOCTH, 3KOHOMHYHOCTH, pe-
MOHTOIPUTOJTHOCTH,  CTaHAApPTH3A-
WY, YHAU(UKALUU MAIIMH, OXpPaHBbI
TpyZAa, SKOJOTHH, BBIIOJIHATH pacye-
Thl J€Tajiell U y3JI0B MallliH, [10JIb3Y-
SICh CpaBOYHOM juTepaTypor u ['O-
CTamu, opopmisaTh rpaduyeckyo u
TEKCTOBYIO KOHCTPYKTOPCKYIO TOKY-
MEHTAILUIO B [IOJIHOM COOTBETCTBUU C
tpeboBanusimu ECKJl u ECII/]. Bna-
J€eT METoJaMH MaTeMaTHYeCKOIo
aHaJn3a, CPeACTBAaMH KOMIBIOTEPHON
rpaduku (BBOA, BBIBOJ, OTOOpaxe-
HUE, MpeoOpa3oBaHUE U PEIaKTUPO-
BaHHE TpapuuecKuXx OOBEKTOB Ha
I[I59BM), OCHOBHBIMH METOJaMHU pa-
6otel Ha IIOBM c¢ npuknagasiMu
nporpaMMHBIMH  cpeacTBamu. Ho
oOyuaromuiicss nonycTui He Ooiee
IBYX-TPEX HEI04YETOB U MOXKET HC-
IPaBUTh HUX CaMOCTOSITEIbHO WJIU C
HEeOOIBINION MOMOIIBIO MpernoaBare-
Js1.

YA0BJIETBOPUTEIHHO

«Y IOBJIETBOPUTETTLHOY CTaBUTCS
oOyyJaromiemMycsi, y KOTOpOTO B OTBETE
UMEIOTCS  OTHEeNbHBIE MPOOENbl B
YCBOEHHH BOMPOCOB Kypca OCHOBBI
NPOEKTUPOBAHUSA, HE MPENATCTBYIO-
M€ YCBOCHUIO MPOTPAMMHOTO Mate-
puana. YMeeT MPUMEHSTHh MOTY4YEH-
HBIC 3HAHHUA 11O OCHOBAaM IMPOCKTHPO-
BaHUS MPU PEUICHUH MPOCTHIX 33134
C UCTOJIb30BaHUuEM (hopmyi.

HEY/10BJICTBOPHUTEJIBLHO

«HeynoBneTBOPUTENBHO»  CTABUTCS
oOydJaroremMycsi, KOTOpPbId HE 3HaeT
obmiee mpejacTaBieHUE 00 YCTpOW-
CTBE U CIoco0ax IEeUCTBUS MEXaHH-
YeCKUX YacTell MallluH, METObI
obecrieueHruss  pabOTOCTIOCOOHOCTH,
TEOPETUYECKHE OCHOBBI IO PACUETY
JeTaliel ¥ y3J10B O0IIEero Ha3HAYCHHUS
Ha TPOYHOCTH, JKECTKOCTh, YCTONYH-
BOCTb W BBIHOCJIMBOCTH IIpH pa3jiny-
HBIX TUIax HarpyxeHus. He ymeer
CaMOCTOSITEITLHO KOHCTPYHPOBAaTh
y3JIbl O0IIEero Ha3HAYECHUS MO 3ajaH-
HBIM BBIXOJHBIM JTaHHBIM, CaMOCTOSI-
TEJILHO TOAOUpATh CIPABOYHYIO JIH-
tepatypy, 'OCTrI, a Takxke rpadu-
YeCKU MaTepual Mpu MPOeKTUPOBa-
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HUU, YYUTHIBaTh NMPU KOHCTPYUPOBA-
HUU TpeOOBaHUS TEXHOJIOTHYHOCTH,
SKOHOMHYHOCTH, PEMOHTOIPUTOTHO-
CTH, CTaHJAPTHU3AIUHU, YHHU(PUKAIUU
MAallllH, OXpaHbl TPyJa, HKOJIOTHH,
BBITIONTHSATE PACUETHI JeTANICH U y3JI0B
MaIllUH, TOJB3YSICh CIPABOYHOM JIH-
tepatypoit u ['OCTamu, odopmiars
rpa@UyecKyr0 U TEKCTOBYIO KOH-
CTPYKTOPCKYIO ~ JOKYMEHTAIlMI0 B
MOJIHOM COOTBETCTBUHU C TPEOOBAHU-
smu ECKJI u ECIIJI. He Bnaneer me-
TOJlaMHd MaTeMaTUYECKOTO aHallu3a,
CpeICTBAaMU KOMITBIOTEPHOU rpaduku
(BBOZ, BBIBOJI, OTOOpaKEHHE, MPE0O-
pa3oBaHHWE W pENAAKTUPOBAHHE Tpa-
¢uyeckux odbekToB Ha [I9BM), oc-
HOBHBIMH MeETOJIaMH  pabOThl Ha
[I9BM ¢ npukiagHbIMU IPOrpamm-
HBIMH CPEJICTBAMU.
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[TporpammMa cocTtaBieHa B COOTBETCTBMM C (pefepalbHbIM T'OCYAAPCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHAAPTOM BBICIIETO 00pa30BaHUs 0 HampaBieHUIO MoAroToBku 35.03.02 TexHomorus

J€CO3aroTOBUTENBHBIX U JIepeBOINepepadaTHIBAIOIINX POU3BOJICTB
ot 20 okTsa0ps 2015 r Ne 1164

A5 Habopa 2016 roaa: u yuebusim wianom ®I'BOY BO «bpl'Y» st ouHolt popmbl 00ydeHus
oT «06» miousg 2016 1. Ne 429,

nJisi Haoopa 2018 roxa: u yue6HbM IianoM @I'BOY BO «bpl'Y» miis ounoit hopmbl 00yueHuUs
oT «12» mapta 2018 r. Ne 130.

IIporpammy cocraBui:

I'epacumoB C.B., nouent kadenpst MMull', kana. TeXH. HAyK.

Pabouyas nmporpamma paccMOTpeHa U yTBEepxKeHa Ha 3aceqanuu kadeapst MMulIl’

OT «__ » 201 _r., mporokos Ne

3asenytomiero kaheapoit MMulI' JLIL. I'puropeBckas
COT'JIACOBAHO:

3aBenytomniuii 6a30Boi kapeapoit BullJIP B.A. lBanoB
Hupextop OUOIMOTEKH T.®. CotHUK

Pabouas nporpamma ogobpeHa Metoanueckoit komuccuei gakynprera MO

oT «14» ngexabdps 2018 r., mpoTtokoi Ne 4

[Tpencenarens MeToauueckoil komuccuu ¢pakyabrera MO I'.H. Ilinexanos
COI''TACOBAHO:
HavanpHuk yueOHO-METOINYECKOTO YIPaBIECHUS I'.I1. HexxeBen

Perucrparnmonnbiit Ne



