dbeneparbHOE TOCYTapCTBEHHOE OIOHKETHOE 00pa30BaTEILHOE YUPEIKICHNE
BBICIIETO MPO(ECCHOHAILHOTO 00pa30BaHuUs
«TONMBATTHHCKUN TOCYIaPCTBCHHBIH YHHUBEPCUTET

b1.B.03

(uHOeKC OUCYUNTUHDL)

PABOYAS TIPOI'PAMMA JUCHUIT/IMHBI

NHCTPYMEHTAJIBHBIE CUCTEMbBI ABTOMATU3UPOBAHHOI'O
MAININHOCTPOEHUA

HAaMMCHOBAaHUEC TUCITUIIIIMHBI

I10 HAITIpaBJICHUIO IIOATOTOBKH

15.04.05 KOHCTPYKTOPCKO-TEXHOJIOI TYECKOE OBECIIEYHEHHUE
MAIINHOCTPOUTEJIBHBIX ITPONU3BOJCTB

(K01 M HaUMEHOBaHKE HAIPABIICHUS TTOTOTOBKH, crielaibHOCTH B cooTBeTcTBUU ¢ DI'OC BIIO/OI'OC BO)

TEXHOJIOI'SA ABTOMATU3NMPOBAHHOI'O MAILIMHOCTPOEHU A

(HanpaBieHHOCTH (TIPOGUIIB))
®opma 00ydeHHsI OYHas

['ox Habopa: 2019

Pacnpenesienue 4acoB AUCHHMILIMHBI 110 CEMeCTPaM M BHAaM 3aHATHH (110 y4eOHOMY IIaHY)

KoauuectBo 3ET 10
Yacos no PYII 360
Buabl koHTpOJI B | DK3aMeHBI 3adersl Kypcosbie Kypcosbie KonTpoibHbie
ceMecTpax: TPOEKTHI padoThI padoThI
2

NoeNe cemecTpoB

1 2 3 4 5 6 7 8 9 10 11 Htoro
3ET no cemecTpam 10 10
Jleknuu 8 8
JlaGopaTopHble
IIpakTHYeckne 34 32
KonrakTHan 42 40
padora
Cawm. padora 282 320
KonTpoab 36 36
HToro 360 360

ToabsaTTH, 2019



Pabouas mporpamma cocraBieHa Ha ocHoBanuu @I'OC BO u yueOHOro mjiaHa HampaBiICHUs
IOJATOTOBKH MarucTpa 15.04.05 KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE obecrieueHue
MAaIIMHOCTPOUTENIbHBIX IPOU3BOJICTB

PeIIeH3I/Ip0BaHI/Ie paﬁoqeifl nporpaMmmbl ITUCHUIIJIMHBI:

OtcyrcTBYyeT

VYuyeOHnas (pabouas) mporpamma o00peHa Ha 3acenanuu kadenpsl «O00opyaoBaHue U
TEXHOJIOTUU MAIIMHOCTPOUTEIBHOTO IPOU3BOICTBAY (MpoToKO 3acenanust Ne 1 ot
«31 » aerycra 2018r.)

Penenzent
(OoadicHOCmb, YueHOe 36aHue, CeneHb) (noonucs) (U.0. Pamunus)
« _» 20 1.

Cpoxk aeiicTBusi pado4eii NpOorpaMMbl JUCHMIIIMHBI 10 < »

Cpox oeticmeusi ymeepoicoennou PII/: ons OOIl 6akanaspos — 4 2oda; ona OOII
mazucmpos — 2 2oda, ons OOII cneyuanucmog — 5 nem.

Nudopmanus 06 akryanuzanuu padouyeil nporpaMmMbl JMCHHIIIMHbBI:

[Tpotokon 3acenanus kadeapnl Ne OT «__» 20 T

[Tpotokon 3acenanus kadeapn Ne OT «__» 20 T

[TpoTokon 3acenanus kapeapn Ne OT «__» 20 T

ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 T
YTBEPXIAIO

3aBeayIOIIn Kadeapoit __ «O06opynoBanue u TEXHOJIOTUU
MAIIIUHOCTPOUTCIIBHOI'O IPOU3BOJACTBA»
(pazpabomasuieti PI1]])
« _» 20 T H.1O. Jlorunos
(noonucsw) (H.0. @Pamunus)



AHHOTAIUA
AMCHHUIUIMHBI (Y4eOHOT 0 Kypca)
b1.B.03 UncTpyMeHTa/IbHBIE CHCTEMbI ABTOMATH3HPOBAHHOI O
MAaIIMHOCTPOCHUS

(MHIEKC ¥ HAMMEHOBaHUE TUCIHIUIAHEI (Y2eOHOTO Kypca))

1. Heapb n 3a1a4u U3yYeHUs! AUCHUILIMHBI (Y41e0HOI0 Kypca)

Llens — moAaroToBka OyIyIIEro MarucTpa, BIAACIOMIETO COBOKYITHOCTBIO
METOZOB, CPEICTB, CIIOCOOOB M MPHEMOB HAyKH M TEXHHKH, HANPABJICHHBIX Ha
CO3laHHE€ ¥ TMPOU3BOACTBO KOHKYPEHTOCHOCOOHOW  MAaIIMHOCTPOUTEIHHOM
OpOAYKIMH 32 c4eT OA(MPEKTUBHOTO  KOHCTPYKTOPCKO-TEXHOJIOTHUECKOTO
obecrnieueHusl.

3amaun:

1. Hayuuts pa3paOaTbhiBaTh 3CKHU3HBIC, TEXHHYECKHE U paboyue MPOEKTHI
CUCTEM MHCTPYMEHTOOOECTIEYEHUSI MAIIMHOCTPOUTEIBHBIX IPOU3BOJICTB;

2. Hayunts pa3pabarbiBaTh ONTHUMAaJIbHbIE TEXHOJOTMM H3TOTOBJICHHUS
MalIMHOCTPOUTENBHBIX U3EIH;

3. Hayuuts MoOpepHU3MpOBaTh W  aBTOMATHU3UPOBATH JACWCTBYIOIIHE
MalIMHOCTPOUTENbHBIE TMPOU3BOJCTBA PA3JIUYHOIO HA3HAUEHHUSA, CpEICTBA U
CUCTEMBI UX OCHAILIEHUS, TPOU3BOACTBEHHBIE U TEXHOJOTUYECKHE MPOIIECCHI;

4. Hayuutes  BbIOMpaTh HHCTPYMEHT, OOOpYJOBaHME U  CpPEICTBA
TE€XHOJIOTHYECKOI0 OCHAILEHUs, aBTOMATU3allMil U YNPABICHUS I pealu3aluuu
IIPOU3BOICTBEHHBIX U TEXHOJIOTUYECKHUX MPOLIECCOB U3TOTOBJICHHUS
MalIMHOCTPOUTENBHBIX U3IEIHM.

2. MecTo aucuuiuiaHbl (yaeoHoro kypcea) B crpykrype OITIOIT BO

HNannas nucummivHa (y4eOHbIl Kypc) oTHocutes K bioky 1 «/lucuurmuast
(Momynu)» (BapuaTUBHAS 4acTh).

Jucuuninabl, yueOHbIEe KypChbl, HA OCBOEHUHU KOTOPBIX Oa3upyeTrcs JaHHas
JUcUUIUIMHA (y4eOHBI Kype) — peXyIUd HMHCTPYMEHT, TEXHOJIOTHS (PU3MKO-
TEXHUYECKON O00pabOTKM MaTepuasoB, MaTeMAaTHYECKOE MOJIETUPOBAHHE B
MalIMHOCTPOEHUH.

Jucuuminabl, y4eOHbIE KypCbl, [Js1 KOTOPBIX HEOOXOIWMBI 3HAHUA,
YMEHUS, HABBIKU, MPUOOpPETAaEMbIe B pe3yJibTaTe MU3yYECHHs] JAHHOW TUCUUILIMHBI
(yueObHOro Kypca) — pacyeT U KOHCTPYUPOBAHHE 000PYAOBaHUS C KOMIIBIOTEPHBIM
YIPABJICHUEM, ITOATOTOBKA MArUCTEPCKOM THCCEPTALUU.

3. Ilnannpyemblie pe3yJbTaThbl O0yUYEeHHUSl MO JUCHUILUIMHE (yueOHOMY
KYpCy), COOTHECeHHbIe ¢ IUIAHUPYeMbIMH Ppe3yJabTaTaMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

dopMupyembie U Ilnanupyembie pe3yJibTaThI 00y4eHUA
KOHTPOJIMPYeMBbIe




KOMIICTCHIIUN

— CIIOCOOHOCTHh OPTaHHU30BbI-
BaTh U 3(PHEKTUBHO OCYIIECT-
BISTh  KOHTPOJIb  KadecTBa
MaTepuajoB, CPEACTB TEXHO-
JIOTUYECKOTO OCHAIIICHUS,
TEXHOJIOTHYECKHUX TIPOIIECCOB,
TFOTOBOM NPOJIYKIMH, pa3pada-
THIBaTh  MEPONPHUATHS IO
00eCreUYeHNI0  HEOOXOIMMON
HAJIC)KHOCTH AJIEMEHTOB
MaIIHHOCTPOUTEIHHBIX MPOU3-
BOJCTB  TIpU  HW3MCHCHHH
JEUCTBUS BHEITHUX (DAKTOPOB,
CHIXarommx 3(PQPEeKTUBHOCTD
X (YHKIIMOHUPOBAHUS, IIJa-
HUPOBATh MEPONPUATHUS  TIO
MOCTOSIHHOMY  YJyUIIIEHUIO
KauyecTBa MAIIMHOCTPOUTEITh-
Hoit mpoxykiuu (ITK-7)

3HaTh:  OOUIyI0  CTPATEeTUI0  HHCTPYMEHTO-
oOecrieueHrs aBTOMAaTU3UPOBAHHBIX MPOU3BOJICTB
U 00IllMe MPUHIUIIBI KOHCTPYUPOBAHUS UHCTPY-
MEHTOB JUIsl aBTOMAaTU3UPOBAHHOTO IPOU3BOJI-
CTBa

YMers: BBIOpAThH TaKTUKY CO3JIaHHs
MHCTPYMEHTAJIBHBIX CUCTEM KOHKPETHOTO
MPOM3BOJCTBA U (POPMYITUPOBATH TEXHHUUECKOE
3aJ]aHue Ha pa3pabOTKy CIENHUaTbHOTO/Crena-
JU3APOBAHHOIO UHCTPYMEHTA

Bnanets: HaBbIKAMHU pa3paboTKu
NPUHIMIHAIBHBIX CXEM HHCTpyMEHTooOecreye-
HUS aBTOMATU3UPOBAHHOIO IPOU3BOJACTBA H
AKCIEPTHOUN OLIEHKH JIOCTOMHCTB M HENOCTAaTKOB
UHCTPYMEHTOB aBTOMATU3UPOBAHHOTO MPOU3BO/I-
CTBa

TeMmaTH4ueckoe coacpKaHn e TUCIUIIIINHBI (yqeﬁﬂoro Kypca)

Pa3nena, moayJib IMoapa3znen, tema
BricokomnpousBoautens | OO0OLIEHHBIA aNrOpUTM NMPOESKTUPOBAHUS MHCTPYMEHTOB
HBIN UHCTPYMEHT, | aBTOMAaTU3UPOBAHHOIO MATMHOCTPOCHUS
paboraromuii MeTonoM | Pacuer u mpoekTUpoBaHHE (HACOHHBIX 3aTHUIOBAHHBIX
KOMUPOBAHUS bpe3
HNHCcTpyMEHT, Pacuer u npoexkTupoBaHME MHCTPYMEHTa AJii 00pabOTKU
paboTaroluii  METOAOM | 3y0UaThIX KOJIEC
OoOKaTKu Pacuer um mpoekTupoBaHHE HHCTPYMEHTa JJsi OOKaTKU

HEABOJIbBEHTHBIX Mpoduiien

OO0mas Tpy10eMKOCTh TUCHMILIMHBI (Y4eOHoro Kypca) — 10 3ET.




4. CTpyKTypa M cofep:KaHue IUCHUILTUHBI (YueOHoro kypca) « MHCTpyMEeHTaIbHbIE CUCTEMBI aBTOMATU3UPOBAHHOTO
MAaITMHOCTPOCHUSI»

CemecTtp uzyueHus

Paznen, oapasnen, Tema Bujabl yuedHo# padoTsl Heo6xoaqumbie Dopmbl Pexomennye
MOAYJIb KonTakTHasi padoTa (B yacax) CamocTosiTe/IbHas padoTa MaTepHaIbHO- TEKyIero Mmast
BCEro o ®opMbl IPOBeAEHNUS JEKIUi, (opMBbI Opranu3zanuu TeXHUYeCKHe KOHTPOJIst JMTepaTrypa
R - = £ 2| 1a00paTOPHBIX, NPAKTHYECKAX < €aMOCTOATEILHOM pecypcsbl (1anmeHoBa (Ne)
’E E Z E = z ;!.;.-3- 3aHATHI, MeTOAbI 00y4eHus1, § paéoThl HHe
g € g H § | = E E| peanusyomue npumensiemyio 2 01IEHOYHOT0
= 06pa3OBaTeJ'leyIO TEXHOJIOTHIO cpencn}a)
Bricokonpomss | O0G00IIEHHBII 2 Jlexuus-6ecena 70 | WU3yuecHne VYcTHbIin 1
OJINTEILHBIN ANTOPUTM TEOPETUIECKOTO ompoc
HHCTPYMEHT, MIPOCKTHPOBAHUS MaTepuana, pabora c
paboTatommii WHCTPYMEHTOB HAyYHO-TEXHHYCCKON
METOIOM ABTOMATH3MPOBAHH JIUTEPATyPOH.
KOITUPOBaHUS oro
MAaIIHHOCTPOESHHSI
Pacuer u 2 Jlexmus-6ecena 70 | Uzyuenue Baza TecToBbIX Tectupos 1,23
MPOEKTUPOBAHKE TEOPETUIECKOTO 3aJJaHHH, aHue
(hacoHHBIX 10 Perrenue 3agaq Matepuaia, pabota ¢ MePCOHANBHBII
3aTBIJIOBAHHBIX HAyYHO-TEXHUYECKOMN KOMITBIOTEP
dpe3 JTUTEPATypPOH.
TToxroroska k
TECTHPOBAHUIO.
WuctpymeHT, Pacyer n 2 Jlexuus-6ecena 70 | W3yuenwue Basa tecToBBIX Tectupos 1,2,3
paboTarommii MPOCKTHPOBAaHUE TEOPETUIECKOTO 3a]aHUi, aHue
12 Pemenne 3anau, o
METOJIOM HHCTPYMEHTA JIJIS MaTepuana, pabora c TIepCOHATBHBIN
BEITIOJTHEHHE pa3/ieia .
o0OKaTKu 00paboTku . HAYYHO-TEXHHYCCKON KOMIIBIOTEP
KypCcOBOI pabOThI .
3y04aThIX KOJec JTUTEPATyPOM.
IloaroroBka K
TECTUPOBAHUIO.
Pacuer n 2 Jlexuus-6ecena 72 | W3yueHwue Basa tecToBBRIX Tectupon 1,2, 3
MIPOEKTUPOBAHHE TEOPETUIECKOTO 3aJaHMH, aHue
WHCTPYMEHTA JIS 12 Pewenue 3agau, Marepwuana, padoTa ¢ MepPCOHANTbHBII
00KaTKH BEINOJTHEHHE pa3Jielia Hay4YHO-TEXHUUECKOH KOMITBIOTEP

HE3BOJIbBEHTHBIX
npodueit

KypcoBOH paboThI

JIUTEPATYPOH.
TTonroroBka k

TCCTUPOBAHMUIO.




HToro:

[ 34 |

42

282




5. Kputepun u HOpMbI TEKYIIer0o KOHTPOJISI U MIPOMEKYTOYHOM aTTeCTAlNH

@opMBbI TEeKylIero KOHTPOJIs

YcaoBus gonycka

Kpurtepuu u HOpMbI OLIEHKH

YcrHblit onpoc

HaJIMYHUEC KOHCIICKTAa J'IeKHI/Iﬁ

«3a4TEHOY MarucTpaHT BlaJeeT MaTePUaIOM, IPABUILHO POPMYIHPYET

OTBCTHI HA MMTOCTABJICHHBIC BOIIPOCHI

«HE 3a4TCHO» MaruCTpanT HEC UMECT IMPCACTABICHUA O PAaCCMOTPCHHBIX

BOIIPOCAx

TectupoBanue

pEIEHHBIE 33/1a9U 110
COOTBETCTBYIOIIEH TeMe Kypca

«3a4TEHO» JTaHbl BEpHbIE OTBETHI Ha HE MeHee yeM 50% BompocoB TecTa

«HEC 3a4TCHO»

JaHbI BEpHBIE OTBETHI HA MeHee ueM 50% BOMpOCOB TeCTa

dopma nposeaeHus
NMPOMEKYTOYHOM ATTeCTAllUN

YcaoBus gonycka

Kpurtepuu u HOPpMbI OLIEHKH

IInceMeHHBIN DK3aMeH

HE MEHEe YeM JIBa U3 TpeX
TEKYILIUX TECTUPOBAHUM
MPOMJEHBI C OLIEHKOU
«3a4TE€HOY; BBIIIOJIHEHA
KypcoBasi paboTa

«OTIUYHO NPAaBUJIHHO pelIeHbI 00¢ 3a/1a4n Oniera
3aJa4du omiera PCIICHBI C HE3HAYUTCIIbHBIMU
«XOPOIIO»
HEJI0YeTaMU
00e 3a1aun OmieTa penieHsl ¢ CylIeCTBEHHBIMU
«yIOBIETBOPUTEIHLHO
HeJ0YeTaMu
«HEYJIOBJICTBOPUTEIILHO» | 3a/1a4¥l OMJIeTa PeleHbl HEMPABIIILHO




6. [IpuMepHas TeMaTHKA NUCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,
KOHTPOJILHBIX, PACYETHO-TPa(pUUECKUX U AP.)

Ne ni/m Tembl
1 [TpoekTupoBaHue 3y0OPE3HBIX TOIOSIKOB IJIsi 00paOOTKH IUIUHIPHIESCKIX
3yO4aThIX KOJIEC Pa3IMYHOr0 MOJYJIS U YHCIIa 3yObeB (BO3MOXKHOE YHCIIO
BapuaHTOB 3aaaHuii — 1000; HoMep BapuaHTa — TPEX3HAYHOE YHMCIIO, BbIIaBAEMOE
TCHEPATOPOM CITYYalHBIX YUCEI; COACPIKaHUE 3aIaHuil — B PpHII. 1)
2 [IpoekTupoBanue 4epBsIUIHBIX Gpe3 It 00pabOTKH METO0M OOKATKHU MPSIMO3yObIX

LUIMIIEBBIX BAJIOB PA3IMYHOIrO IMaMeTpa U YKciia NUIUILEB (BO3MOXKHOE YUCIIO
BapuaHTOB 3agaHuii — 1000; HoMep BapuaHTa — TPEX3HAYHOE YHMCIIO, BbIIaBAEMOE
TCHEPATOPOM CITYYalHBIX YUCEI; COACPIKaHUE 3a/IaHuil — B PHJI. 1)

8. Bonpocel K 3Kk3aMeHy (3a4ery)

DK3aMeH NPOBOJUTCS B TUCbMEHHOMN (hopMe.
Kax b1 5Kx3aMeHallMOHHbIN OMIIET COAEPIKUT 2 KOMITJIEKCHBIE 3a]1a4 10 PacyeTy
apaMeTpOB HHCTPYMEHTOB, U3y4aeMbIX B JaHHOW AMCLUILINHE (YueOHOM Kypce) (CM. pHil. 2).




9. ®OH/ OLIEHOYHBIX CPEACTB IJIsl MIPOBEICHHUA TPOMEKYTOYHOM
aTTrecTalMy 00y4arouXcs M0 JMCHMILIMHE

9.1. ITacnopTt ¢oHIa OLIEHOUYHBIX CPEICTB

Kon
Ne KonTposmmpyembie pa3ieibl KOHTPOJIMPYeMOu HaumeHoBaHue
n/n (TemMbl) TUCHMIITHHBI KOMIIeTeHIIMH (WU OLICHOYHOI0 CpeCTBAa !
ee YacTH)
1 | Pacuer u mpoekTupoBaHUE ITK-7 Tect
(bacoHHBIX 3aTBIJIOBAHHBIX (ppe3
2 | Pacuer u nmpoekTHpOBaHUE IK-7 Tect

WHCTPYMEHTA 111 00pabOTKH
3y04aThIX KOJIEC

3 | Pacuer u npoekTHpOBaHUE IK-7 Tect
UHCTPYMEHTA AJIs1 OOKaTKU
HEABOJIBBEHTHBIX MPOoduiIen

9.2. TunoBble KOHTPOJIbHBIE 3aJAHUA WIH HHbIE MATEPHAJIbI, HCO0OX0AUMBbIE
JJISl OLl€HKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIHX 3Tanbl GopMHUPOBaHUS KOMIIETEHIUI B Ipolecce
0CBOCHHUSA 00Pa30BaATEJbHON MPOrPAMMBI

9.2.1. TecTnl

Tect 1. ®aconnsie ppesst (10 Borpocos) (cM. npuit. 3)
Tect 2. UncTpyMeHT [yt 00paboTku 3youaTsix kosec (10 Bompocor) (cm. mpuit. 3)
Tect 3. UHCTpyMEHT it 0OKaTKH HEIBOJIbBEHTHBIX Mpodueii (10 Bonpocos) (cM. npuit. 3)

Kpurepun onenkmn:

— OLCHKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIU JaHbl BEPHBIC OTBETHI HA HEC MCHEC YEM 50%
BOIIPOCOB TECTAQ,
— OLCHKA «HC 3a4YTCHO» BBICTABJISICTCA CTYACHTY, €CJIM JaHBI BEPHBIC OTBCTHI HA MCHEC YEM 50%
BOIIPOCOB TECTA.

10. O0pa3oBaTesibHbIC TEXHOJIOTHM U METOAMYECKHE YKA3AHUSA 110
OCBOCHMIO IMCUMILIMHBI (Y4eOHOro Kypca)

B mpomecce wu3ydeHHs AMCIUIUIMHBI HCIIOJIB3YETCS TEXHOJIOTHS TPAIUIIMOHHOTO
oOyueHus (Jiekunu, JadopaTopHble paboThl, CAMOCTOSATENIbHAS paboTa CTY/ICHTA)

Benymeit npestenbHOCTH B Tpoliecce OOy4YeHUs SABISIETCS y4yeOHash JesTeIbHOCTh
CTYACHTOB, XapaKTepHU3ylollascs JeHCTBYIOIIEH CHUCTEMOl MO3HaBaTENbHBIX IPOLIECCOB,
HauWHAs ¢ BOCHPHUATHS HH(DOpMAIMK W 3aKaHYMBAsI CIOKHEUITMMH TBOPYECKUMH MPOIIECCAMH,
CHOCOOHOCTSIMH OOIIEr0 M YacTHOTO XapakTepa, 3MOIMOHAIBHBIMU SBICHUSAMH, KOTOpBIE
MOTHUBUPYIOT MHOTHE CHCTEMBl YYEOHBIX JEHCTBHH, a TaKk jk€ OOIMMWMH ¥ YaCTHBIMH
MOTHUBAIUSIMH.

[TonroToBka K 1a00OpaTOPHBIM 3aHSTHSAM 3aKIIOYAaeTCS B paboTe ¢ KOHCIIEKTOM JICKIIUI
0 JaHHOM TeMe, B M3YYEHUH COOTBETCTBYIOLIETro pasjena y4yeOHuMKa WM y4yeOHo-

1 ~ o
PGKOMeHﬂyeMBII/I NepeUYCHb OLICHOYHBIX CPEACTB IMIPCACTABIICH Ha CAUTC MY



METOAMYECKOTO TOCOOUs, B TPOCMOTPE JOIMOJHUTEIBHON JuTeparypsl. JlaboparopHas pabora
BBITIOJIHSIETCS B ayauTopuu. OTUeT ¢ BBIMOJHEHHOHN J1ab0paTopHO pabOTON MOATOTABINBACTCS
U 3aI10JIHSAETCS CTYAEHTOM CAMOCTOSTEIBHO.

Ilenp nabopaTopHBIX PabOT: 3aKpenuTh NPUOOPETEHHBIE HA JIEKIMSIX TEOPETHYECKUe
3HAHUS, HAYYUTHCS TOJIH30BATHCS OCHOBHBIMU M3MEpPUTENbHBIMU NprOOopaMu. [ mpoBeneHus
71a00paTOPHBIX PAOOT UCIIOJIB3YOTCS:

— METOAMYECKHE PEKOMEHAALNHN 10 BBIIIOJIHEHUIO Ja00paTOPHBIX paboT ISl CTYAECHTOB
Bcex (hopM oOyUdeHHUs;

— U3MEpUTEIbHbIE TPUOOPHI (IITAHTEHUHCTPYMEHTBI, MUKPOMETPUYECKHE UHCTPYMEHTBI
U T.J.).

IIpomeKyTOUHBIN KOHTPOJIb 3HAHUM CTYIEHTOB IIPOBOJUTCS Ha OCHOBAaHUU IIPOBEICHUS
KOHTPOJIbHBIX ONPOCOB MpH 3aIUTe Ja00PAaTOPHBIX PAOOT, BHIOJHEHUS U 3aAIUUThI PACYETHBIX
3a1aHUM.

10



11. VYuyeOHO-MeTOAMYECKOE

TUCHUILINHBI (Y4eOHOr0 Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYypPa

HH(popMaILHOHHOE

o0ecmeuyeHmne

No bubnmorpaduueckoe onvucanue Tun (yaeOHuUK, yueOHOE KonuuecTtBo B
/T nocobue, yueoHo- OuoOIMoTEKE
METOIUYECKOE II0CO0HE,
MIPAKTUKYM, JP.)
1 | PesnukoB JI. A. IlpoextupoBanue yuebHoe rocobue Penosurtopuit
CIIOKHOTTPO(PHITBHOTO PEXKYIIETO Ty

MHCTpYMEHTa [DJIEeKTPOHHBIA pecypc] :

9JIEKTpOH. yd4eb. mocodme / JI. A.
Pe3nukon ; Ty ; HNu-1
MaIIMHOCTPOEHUS ; Kad.
"OGopynoBanue u TEXHOJIOTHH
MAaIIMHOCTPOUT. Tip-Ba". - TonpsarTH :

TI'Y, 2014. - 207 c. : wi. - bubnuorp.:
c. 202-203. - IIpun.: c. 204-207. - ISBN
978-5-8259-0768-0 : 1-00.

11.2. JlonosiHuTeIbHAS JUTEpAaTypa W y4uyeOHbIe MaTepuaabl (ayamo-,
BH/1€0IIOCOOHS U JIP.)

e (oun HayuHoit oubamorexku TI'Y:

No bubnuorpaduueckoe onucanue Tun (yue6HuUK, yuebHOE KomunuecTBo B
/1 nocobwue, yueOHO- Ooubmmoreke
MeToAnYecKoe nocodue,
MPAKTHKYM, ayJI1o-,
BUJICOTIOCOOUS U JIp.)
1 | UHCTpyMeHTaIbHBIE MaTepHabl yuebHoe rocodue 3BC
[DnexkTpoHHBIH pecypc] : yued. mocobue «IPRbooks»
/ T. A. BopoObeBa [u nap.]. - CaHkt-
[TerepOypr : Ionurexnuka, 2016. - 267
C. : Wi - (YuebHoe nmocobue JUIst By30B).
- ISBN 978-5-7325-1082-9
COI'JTACOBAHO
JlupexTop HaydHOU OMOINOTEKH A.M. AcaeBa

«

» 20 T

MII

(noonucy)

(H.0. @Pamunus)
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11.3. Ilepeyens pecypcoB HH(POPMAIUOHHO-TEJIEKOMMYHUKANMOHHOM
cetu ""UnTepHeT"

1. Google Scholar — mouckoBasi cucremMa Mo Hay4HOW JuTeparype. Bkirouaer cratbu
KPYIHBIX HAayYHBIX HU3/1aTENbCTB, QPXUBbI IPEIPUHTOB, MYOIUKAIIMKA Ha CaliTaX YHUBEPCUTETOB,
HAYYHBIX OOIIECTB M JPYruX Hay4HbIX opranu3anuid. Mmer ctaTby, B TOM YMCIIE U Ha PYCCKOM
a3bike. UTO HE MaJIOBaXXHO, PACCUUTHIBAET HMHJEKC LUTUPOBAHUSA MyONMKAIMi U MO3BOJIAET
HAXOJUTh CTAaThH, COAEPIKAILNE CCHUIKU Ha TE€, YTO YXKE HAWICHBI.

2. Poccuiickas rocymapcrennas ouoanoreka (PI'B), r. Mocksa — http://www. rsl.ru.

3. Undopmanmonnas cucrema "EnuHOoe OKHO JocTyma K 00pa3oBaTelbHBIM pecypcam”
co3mana 1o 3akazy denepasbHOro areHrcTBa mo odpaszoBanuio B 2005-2006 rr. Ha mannbId
nepuol B Ob yxe cobpano 6onee 11 Thic. yueOHBIX MaTepHaioB pa3ln4HbIX By30B Poccuu. B
DK — 6onee 30 ThiC. onucaHuid, a Tak ke ecth "I moccapuit" u pazgen "Cucrema HoBOCTEH" 1O
HA3BaHHOW TEMAaTHKE. OJTO YHUKAIbHBIA OOpa30BaTENbHBIA MPOEKT B PYCCKOSI3BIYHOM
Untepuere. IlonHblii AOCTYN KO BCEM pecypcaM, BKIIOYAs IOJHOTEKCTOBBIE MaTepUalIbl
OMONMMOTEeKH, TPEJOCTABISICTCS  BCEM  IOJIb30BATeNsiM B CBOOOJHOM  pEeXUME  —
http://window.edu.ru.

4. UntepHer-OuOnmmoTeka  0Opa3oBaTelbHBIX  HM3/aHUN, B  KOTOpPOH  CcOOpaHbI
JIEKTPOHHBIE YYEOHUKH, CIIPAaBOUHbIE M yueOHbIe MOCOOUs. YTOOHBIM MOUCK MO KIHOYEBBIM
CJIOBaM, OTJCIILHBIM TEMaM M OTpaciisaM 3HaHust — http://www.edulib.ru

11.4. IlepeyeHb NPOrPaAaMMHOI0 O0eCIIeYeHUS

Ne Haumenosanue IO Ko.lmqecnuso PexBU3UTEI IlOI“OB?pa (nara,
n/n JIMIeH3Uii HOMeEp, CPOK JIeiiCTBHUS)
1 | Windows 1398 Jorosop Ne 690 ot 19.05.2015r.,
CPOK JeHCTBHS - OECCPOUHO);
2 | Office Standart 1398 JHorosop Ne 727 ot 20.07.2016r.,
CPOK JICUCTBUS - OECCPOUHO)
3 | Kommacc-3D 250 652/2014 ot 07.07.2014
beccpounas

11.5. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1JIsI
OCyIlIeCTBJIEHHSI 00pa30BaTEJIbLHOI0 MpoLecca Mo AUCHUIIMHE (MOYJII0)

HaumenoBanue
BaHHBIX Y4E€OHbIX . ° =
o6opynosa yueo . DakTHYeCKUi agpec = 2 3
Ka0MHeTOoB, 1adopaTopmii, 2 B o=
Ne IlepeyeHb OCHOBHOI'O Y4eOHbIX KAOMHETOB, = g 5 E
MACTEePCKHX M Ip. . T3
n/n 000py10BaHUsI JaboparTopuii, = =
00bEeKTOB [1JIs1 NPOBeAeHMS ) = g
MacTepcKHX U Ap. = 3 8
NPAKTHYECKHX H = Z =
J1a00paTOPHBIX 3aHATHH
1 | JlaGopatopus "Metonas! | Cton  yuenuueckuit | 445020, Camapckas | 35,9 30
HUCCIEN0BAHUS JIBYXMECTHBIN 0011, T. ToNbsTTH,
(¢bu3mvYecKkux  CBOMCTB | (MOHOOJOK., Jocka | yi. bemopycckas, 16
MEPCIIEKTUBHBIX ayauTOpHAas B
MarepuanoB" (memnoBas), croi | mo3unus o TII Ne26,
NpernoiaBaTeNbCKuil., | 2 ataxk, (E-205)
CTyI
MPENOJaBaTeNbCKUM.
Kadeapa
2 | Kommnbrorepusiii kiace. | Cton  yduennueckuid, | 445020 Camapckas 84,8 16
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http://window.edu.ru/
http://www.edulib.ru/

Ne
n/n

HaunmenoBanue
000pY/I0BAHHBIX YUeOHBIX
Ka0uHeToB, 1a00paTopuii,

MAacCTepPCKHUX H Ap.
00bEeKTOB [JIs1 IPOBEAeHMS

NPAaKTHYECKUX H

J1a00paTOPHBIX 3aHATHI

IlepeyeHb OCHOBHOI'O
o0opynoBaHusA

dakTuvecKknii agpec
Y4eOHBIX KAOMHETOB,
Jaboparopuii,
MAaCTepCKHUX U Jp.

Ilnomanm, M’

KoaunuyecTBo

MOCa0OYHbIX

MecT

ITomemenue JU1sL
CaMOCTOSITEIIbHOM
paboThL. YyeOHnas
ayuTOpUs TUIs
MPOBEICHUS  3aHATHI
CEMHHApCKOr0  THIIA.
VYyeOHas ayuTopus
TUISE KYpPCOBOTO
IIPOEKTUPOBAHMUS
(BBITIOJTHEHUS
KYPCOBBIX
VYuebHas ayIuTOpus
TUISE MIPOBEICHUS
TPYIIOBBIX u
WHIUBUAYaIbHBIX
KOHCYJIbTALIUH.
VYuebHas ayJIuTOpus
JUISL [IPOBEICHUS
3aHATUN TEKYILETo
KOHTPOJIS "
MIPOMEXYTOUHOU
arrecraimu. (I'-401)

pabor).

cryin, [IK ¢ BeIxomom
B CETh MHTEPHET

00s1acTh, I. ToapATTH,
yn.benopycckas, 14,
no3unus mo TIT Ne
48,

4 srax, (I'-401)
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[Ipunoxenue 1

3anaHus Ha KypcoBYI0 paboTy MO TUCIUIUINHE
«MHCTpyMEHTaIbHbBIE CUCTEMbI aBTOMATU3UPOBAHHOTO MAIITMHOCTPOCHUS»

1. IlpoexTuUpoBaHKe 3y0OPE3HOrO 10J1051IKA

CrpoekTupyiite JoI0sIK Kjacca TOUHOCTH A AJIsE U3TOTOBJICHHSI SBOIBBEHTHOTO
PsIMO3Yy0OT0 KOoJIeca BHEIIIHETO 3aleryieHus ¢ yrioM npoduis 20° u pa3padoTaiite paboumnii

4epTeK UHCTPYMEHTA.
Monyns koneca cM. B Ta0i. |, yrciio 3yObeB kojeca — B Ta0i. |1, a opueHTHpOBOUHOE

quciIo 3yOpeB HHCTpyMeHTa — B Ta0. 111,

|. Monyns Hape3aeMoro Kojieca, MM
1 2 3 4 ) 6 7 8 9 0
m 2 2,25 2,5 2,75 3 3,5 3,75 4 4,5

Il. Yucno 3yObeB Hape3aeMoro Kojeca
1 2 3 4 5 6 7 8 9 0

z 42 44 46 48 52 54 56 58 60 62

I1l. Uucno 3yObeB nonbsika
1 2 3 4 5 6 7 8 9 0

Z, 16 18 20 22 24

2. IlpoexkTHpoBaHue YepBAYHOM (pe3bl 1 00pad0TKH HLIHLEBBIX BAJIOB

CrpoexTupyiite 4epBIuHyI0 Gpe3y A1 U3TOTOBICHHS MPSIMOOOYHOTO HUTUIIEBOTO Basia

U pa3paboTaiiTe pabounii uepTex HHCTPYMEHTA.
Pa3mepsl Bana (mo 'OCT 1139-80) cm. B Tabu. |, cioco0 eHTpUpOBaHUS COSTUHEHUS —
B Tabu. |1, a momnst momyckoB Ha pa3Meps! Basia — B Taou. ll1.

|. Ywmcno nutuies Z ¥ pa3Mepsl MUIAIIEBOTO Bajia, MM
1 2 3 4 5 6 7 8 9 0
z 6 8 10 6 8 10
d 28 42 46 52 72 23 36 42 56 82
D 32 46 50 58 78 28 42 48 65 92
b 7 8 9 10 12 6 7 8 10 12
d; 26,7 | 404 | 446 | 49,7 | 696 | 21,3 | 335 | 395 | 522 | 771
Crmin 0,3 0,4 0,5 0,3 0,4 0,5
a’ 403 | 503 | 575 | 489 | 545 | 134 | 102 | 2,57 | 250 | 3,00
* I1pH LLeHTPUPOBAHKH COSAMHEHHS [0 HAPY)KHOMY AHAMETPY Pa3Mepa d He CYIIECTBYET.
I1. Cioco6 neHTpupoBaHus COSAMHEHUS
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1 2

3

4

7

8

9 0

110 BHYTPEHHEMY AUAMETPY

110 HAPYKHOMY JUaMeTpy

I11. Tloss momycKoB Ha OCHOBHBIE pa3Mephl HUIHIIEBOTO Baja

1 2 3 4 5 6 7 8 9 0
MIpH IICHTPUPOBAHNUH 110 BHYTPECHHEMY TUAMETPy
hil
e8 f7 g7 h7 g6 js6 n6 C IIPUITYCKOM
€9 d1io | f9 h10 h8 k7 js7 noj uudosanue
IIpU LEHTPUPOBAHUH [0 HAPY)KHOMY OAUAMETPY

d all
D e8 ds f7 h7 g6 Js6
b e8 dio0 f8 d9 h9 f7 h8 f7 h8 js7
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IIpuaoxenne 2

DK3aMEeHAIMOHHBIE OWJIETHI 10 TUCLUILINHE
«MHCTpyMEHTaIbHBIC CHCTEMbI aBTOMAaTU3UPOBAHHOTO MAIIIMHOCTPOCHHS

IK3aMeHANOHHEIN 0njteT Ne 1

l\‘/\ 3agaua Ne 1
%0 — [ N E—

- VYrnoBas ¢pesa, oka3aHHas Ha pUcyHKe, umeet 10
3yObeB. Ilpu 3aTbutoBannu (pe3sl MO apXUMEI0BOH CIUPAIH B
IJIaBHBIX CEKYIIUX IJIOCKOCTAX KPOMOK 1 1 2 HOJKHBI OBbITH

Yy / BBITIOJIHEHBI 33 JHUE YTl 8° U 6° COOTBETCTBEHHO.

40

[Tox kakuM YII0M K OCH MHCTPYMEHTA CIIeTyeT JIeNIaTh €ro
3aTbUIOBaHUE?

Kakoii nogpem B 3TOM citydae HEOOXOAUMO PUAATH
KYJIauKy 3aThlJIOBOYHOI'O CTaHKa?

| 1 3agaua Ne 2

JlonOsik 11 Hape3aHUsl SBOJIbBEHTHBIX 3y0UaThIX KOJIEC ¢ yriioM 3aueruienus 20° umeer
mpejest cTayuBanus 12 MM, epeiHui yroii B paauaibHOM CeKyIIen TII0CKOCTH 5° U 3aHUI
YTOJ B 3TOU %€ IIIOCKOCTH 6°.

Onpenenure, HACKOJIBKO OYAET OTINYATHCS TOJILIMHA 3y0a 110 AETUTEIbHON OKPYKHOCTH Y
HOBOI'O M OKOHYATEIbHO CTOUEHHOT'O J10JI0SIKA.

JK3aMeHANMOHHBIN OmiieT Ne 2
3agaua Ne 1
Kakoe munnMansHOe 4nciio 3yObeB T0DKHA UMETh 3y0Ope3Hasi rpeOeHKa, €CJIM OHa
npeIHa3HaueHa JIsl Hape3aHus CTaHAapTHOTO 3y0UaToro Kojeca ¢ MOJyJIeM 5 MM U YHCIIOM
3y0ObeB 247 ["apanTupoBaHHBIN 3a30p B 3yOUaToi mape noJpKeH cocTaBisaTh 0,16 Mm.
3agaua Ne 2
UYepssauHoii ppe3oit 06padaTsiBatoT ¢ mpuiyckom 0,5 MM 1oz nmocieayroiee nuinpoBaHue

uutreBoit Ban d-10x102x112x16. Y BepIIvH HUTHIEB TOKHBI OBITh BBITOTHEHBI (PacKH 0,572
MM.

He yunTsIBas 10nyck Ha U3rOTOBJIEHUE HAPYKHOT'O IMaMeTpa Baja, paccuuTaiiTe, B Kakux
npeJienax MOKeT BapbUpOBaThCsl HOPMAJIBHBIN 1I1ar mpoguis 3yObeB (pe3sbl.
JK3aMeHAlMOHHBbIN Omiter Ne 3
3agaya Ne 1
Hogas ¢aconnas ¢pesa, 3aTbuioBaHHAs IO apXUMe0BOH criupainu, umeer 10 3yObeB ¢

OKPY’KHBIM IIarom 27 MM U 3aIHUH YroJ B PaIHAIIBHON CEKYIIEH MIOCKOCTH Ha HAPYKHOM
nuamerpe 15°.
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Kaxnyro 3atouky (pesbl mpou3BOAST TAKHM 00pa3oM, YTO €€ TIepeaHss TOBEPXHOCTh
OKAa3bIBAETCS TOBEPHYTOM Ha yroj 2° 10 OTHOMIEHHUIO K MPEIbIAYIIEMY CBOEMY MOJIOKEHHUIO.
HackonbKo yMEHBIIUTCS HAPYKHBIN TuamMeTp (ppe3bl Mmoce MmiTH 3aTo4eK?
3agaua Ne 2

Inuuesoit Ban d-10x112x120%18 06pabaTbIBarOT YepBIUHON (HPE30ii C MPUITYCKOM IO/
nundoBanue 0,5 MM. YV BEpIINH MUIHIIEB TOJDKHBI OBITH BHIMIOTHEHBI (PaCKU 0,503 M.

[IpeneOperast AOMYCKOM Ha U3TOTOBJICHHE HAPYKHOTO IMaMeTpa Baja, pacCuuTaiTe, B
KaKHUX Ipejielax MOKET BApbUPOBATHCS TOJIIMHA 3y0a (pe3bl 0 TUHUH [IEHTPOUIBI B
HOPMaJIbHOM CEYEHUHU.

IK3aMeHALUMOHHBIN OnJieT Ne 4
3agaua Ne 1

Jlnist Hape3aHusl TparenenIaTbHON pe3bObl ¢ BRICOTOH npoduist 16 MM 1 yriiom npoduis
30° mpuMeHsIoT pacoHHYI0 Ppe3y, 3aTHIIIOBAHHYIO 110 apXuMe1oBoii criupanu. Opesa umeer 12
3yOb€B C OKPYKHBIM 11arom 26,18 MM 1 najieHueM 3aTbuika 7 MM.

Onpenenure HanOOIBIINK TIEpenaj 3aJHUX YITIOB B PaIUAIbHBIX CEKYIIUX TUIOCKOCTSIX IO
pouiro Gpe3s.

[IpeneOperast oTkiIOHEHUEM yriia poduist Gppe3sl OT yria npoduiis pe3pobl, paccuuTanTe
3a/IHUN yroj B TJIaBHOM CEKyIlel MJI0CKOCTH B HIKHEH TOUKe IpOoduIIs.

3amaua Ne 2

Inumesoit Bai d-10x102x112%16 0OpabaThIBaIOT YepBsiuHON (HPE30i C MPUITYCKOM IO/
nidosanue 0,5 MM. Y BEPIINH IUIHLEB T0JKHEI OBITh BBITONHEHH! (acku 0,5 3 MM.

[Ipenebperas 1OMyCKOM Ha U3rOTOBJICHHE HAPYKHOTO AUaMETpa Bajla, pACCUUTANTE, B
KaKHUX Ipejierax MOKeT BapbUPOBAThCSI HOPMABHBIN mar nmpodums 3yobeB (pesbl.

IK3aMeHALUOHHBII onJter Ne 5
3amauya Ne 1

®daconnas ¢pe3a, uMeroIas OKpyKHOU mar 3yobeB 20 MM, IpeIHa3HAYeHA JIJIs1 00pabOTKH
HECUMMETPUYHOTO NMPSMOIMHEHHOT0 Ipoduiis ¢ yriaamu @1 = 50° u @z = 90°.

[Ton kakuM yriiom HE0OX0AMMO POU3BOAUTD 3aTbUIOBAHUE 3TON (pe3bl, YTOOBI MOTYUHUTh
10 BCEMY ee MPOUITI0 OIMHAKOBBIN 3a1HuI yron 12°7

Kakoii mogsem B 3TOM citydyae HE00X0JUMO MPUAATH KYJIauKy 3aThlJIOBOYHOTO CTaHKa?

3agaua Ne 2
Inumesoit Ban d-10x102x112%x16 06pabaThIBarOT YepBIUHON (HPE30i C MPUITYCKOM IO/
nurdosBanue 0,5 MM. YV BEpIINH NUTHIIEB TOJKHBI OBITH BHITIOTHEHBI (PaCKU 0,573 mm.
[Ipenebperas 1OMycKOM Ha M3TOTOBJIEHHWE HAPYKHOTO JUaMeTpa Bajia, pacCUUTaiTe, B

KaKuXx npeaciax MOXET BAPbUPOBATHCS TOJIIIHWHA 3y6a (I)pe3bl 110 JIMHWUU LCHTPOUIbI B
HOPMAJIbHOM CCUYCHHHU.

IK3aMeHALMOHHEBIN OujieT Ne 6
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3amauya Ne 1

®daconHas ¢pesa, 3aTbUIOBaHHAS M0 aPXUME0BON CIIUPATIH, UMEET Ha HAPYKHOM
JMaMeTpe 3aJHUN YroJl B paiuaibHOM CeKyllen miockoctu 12°.

3arouky (ppe3bl MPOU3BOAAT TaK, YTO €€ MEePEAHSS TOBEPXHOCTh TOBOPAYMBACTCS HA YTOJI
1°30" 1o OTHOIIEHHIO K MPEABIAYIIEMY CBOEMY MOJIOKEHHUIO.

CKOJIBKO 3aTOUYEK MOKET BBIIEpKaTh (hpe3a, ecIu ee OKOHYATEIbHO CTOYSHHBIN
HapY>KHBIN IUaMETP J0JDKEH OBbITh HE MeHbIIE, 4eM 88% oT HOBOT0?

3agaua Ne 2

[Tpu 0O6paboTke yepBsIUHOM Ppe3oii Baia ¢ ASCATHIO MITUIIAMH SKCTpeMallbHAsI TOUKA
JWHAN TpoQHINpOBaHKs UMeeT KoopauHatsl (— 4,61; — 0,36).
KakoBa TonmuHa 3y0a ¢ppe3sl 1o TUHUHU [EHTPOUIBI B HOPMAThbHOM CEUCHHH?

9K3aMeHAIMOHHBIH Omier Ne 7
3amaua Ne 1

®pe3sa Ui Hape3aHus TpanelenaaaTbHON pe3b0bl JOKHA UMETh HapyKHBIHN nuameTp 80
MM, YTOJI MEKy 3yObsiMu 45° 1 3aHuit yroi 15° Ha monepeyHoi pexyiei KpoMke (B TJIaBHON
CEeKYILEel MIOCKOCTH).

Onpenenure KOHCTaHTHI €1 U C2 B YPaBHEHUU P = C1ll + ¢2, KOTOPOE OMHUCHIBAET NPOPUIIb
KyJIauka, IpeJHa3HaYeHHOT 0 JJIs 3aThUIOBAaHUS 3TOH (pe3bl Ha TOKAPHO-3aTHUIOBOYHOM CTAHKE,
€CJIM JUIMHA 3aTh10BOYHOro pe3ua 100 MM, a paccTosiHME MEX1y OCSIMHU 3arOTOBKH U KyJlauka B
npolecce 3aTbioBaHus 155 mm.

3agaua Ne 2

[Tpu 06paboTke yepBsIUHOI Ppe30ii Baja ¢ BOCEMbIO IILTUIIAMH SKCTPEMabHAast TOUKa
JWHAN TpoduIupoBaHus umeet kKoopauHatel (— 1,829; — 0,175).
KakoBa Tonmuna 3y6a ¢ppe3sl o TUHUH LIEHTPOUIbl B HOPMATbHOM CEUEeHUN?

IK3aMeHALUOHHBIN OujteT Ne 8
3amauya Ne 1

3yObst HOBOH (hacoHHO (pe3bl, 3aTHUIOBAHHON TTO apXUMEI0BOM CIIUPAITH, UMEIOT
OKpPYXHOH 11ar 24 MM U najieHue 3aTbuika 5,1 MM.

3atouKy (ppe3bl MPOU3BOAST TaK, YTO €€ MePEIHss IOBEPXHOCTh IOBOPAYMBAETCS HA yToJl
2°30" 1o OTHOLIEHUIO K IPEIBIIYILIEMY CBOEMY MOJIOKEHHUIO.

CKOJIBKO 3aTOYEK MOXKET BbIJIEpKaTh (hpe3a, eciIu ee OKOHYATEIbHO CTOUYEHHBIN
Hapy>KHBIN IMaMeTp J0JDKeH ObITh He MeHble, yeM 90% oT HoBOro?

3agaua Ne 2
[Tpu 06paboTke yepBsUHOM Ppe3oii Bana ¢ MIECTHAAIATHIO IITUIIAMH SKCTpeMallbHas

TOYKA JTMHUH MPOPUIHPOBaHKS UMeeT koopauHatel (— 1,361; — 0,063).
KakoBa Tonmina 3y6a (ppe3bl 1o JIMHUH EHTPOHIbl B HOPMAJIbHOM CEUCHHN?
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IK3aMeHALUOHHBIN OujteT Ne 9
3agaua Ne 1

3yObst pacoHHOH (pe3bl, MOKa3aHHOU
Ha PUCYHKE, 3aThJIOBAHBI 110 apXUMET0BOM
CIIUpATH.

Ckoibko 3yObeB uMeeT ¢pe3a’?

3agaua Ne 2

HInureBoit Bai d-10x112x120x18 06pabaThiBalOT YepBAUHON (HPE30ii C MPUITYCKOM IO/
nutidoanue 0,5 MM. YV BEpIINH MUIHIIEB TOJDKHBI OBITH BHIMIOTHEHBI (PaCKH 0,53 M.

[IpeneOperast AOMYCKOM Ha M3TOTOBJICHHE HAPYKHOTO TUAMETpa Baja, paccuuTaiite, B
KaKHX Tpejieiax MOKET BApbUPOBATHCS TONIIMHA 3y0a (pe3bl M0 JTUHUU [ICHTPOU/II B
HOPMaJIbHOM CEYEHUHU.

IK3aMeHaAlMOHHBIN outer Ne 10
3amaua Ne 1

3y0Obs pacoHHOM (pe3bl,
MOKa3aHHOM Ha PUCYHKE, 3aTbUIOBaHbI
10 APXUMEI0BOM CIIUPAIIH.

Omnpenenure auameTp Gpessl,
0003HaYeHHbIN Ha PUCYHKE
BOIPOCUTENIHBIM 3HAKOM.

3agaua Ne 2

Inunesoit Ban d-10x102x112x16 00padaThIBatOT YepBsIUHOI (Hpe30oii ¢ IPHITYCKOM IO
nummdosanue 0,5 MM. YV BepIIMH NUTUIEB JOJKHBI ObITh BBITIOJHEHBI (hacKu O,5+O’3 MM.

[IpeneOperast AOMYCKOM Ha M3TOTOBJICHHE HAPYKHOTO TUAMETPA Bajla, pacCuuTaiiTe, B
KaKWX TpeJiesiaX MOYKET BapbUPOBATHCS HOPMAJIbHBIHN Tar mpo¢ st 3yObeB Ghpe3bl.

DK3aMeHaAnOHHBIN omier Ne 11

3agaua Ne 1
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JlonOsik 1711 Hape3aHusl BOJIbBEHTHBIX 3y04aThIX KOJIEC ¢ yIiIoM 3aneruieHus 20° umeer
npeaesn cTayuBanus 12 MM, nepeHuid yrojl B palualibHOW CEKyIIeH MIIOCKOCTH 5° U 3aHUI
yroJl B 3TOM ke MI0CKOCTH 6°.

Onpenenure, HACKOJIBKO OYAET OTINYATHCS TOJILIMHA 3y0a 10 ASTUTEIbHON OKPYKHOCTH Y
HOBOT'O U OKOHYATEJIbHO CTOUYEHHOT0 J10JI05KA.

3agaua Ne 2

[Tpu 06paboTke yepBsAUHOM (hpe30ii Bata ¢ BOCEMbIO IUTUIIAMH SKCTPEMalIbHAs TOUYKa
JMHAK TpoduInpoBaHus umeeT KoopauHatsl (— 1,829; — 0,175).
KakoBa ronmina 3y0a ¢ppe3sl o JHHUH HEHTPOUIB B HOPMAIBHOM CEYeHUN?

DK3aMeHAIHOHHELIN onJter Ne 12
3amaua Ne 1

®pesa 1151 Hape3aHus TpanenenJaabHONU pe3bObl JOKHA HUMETh HapyKHBIH quameTp 80
MM, Yroj MeXIy 3yObsimu 45° u 3aguuil yros 15° Ha nonepeyHoi pexyiiei KpoMKe (B IJIaBHON
CEeKyIIeH MIOCKOCTH).

Onpenennure KOHCTaHTHI €1 U C2 B YPaBHEHUU P = c1lL + ¢2, KOTOPOE OMHUCHIBAET NPOPUIIb
KyJlauKa, IpeJHa3HAYCeHHOT'0 JUIsl 3aThJIOBAHUS 3TOM (Ppe3bl Ha TOKAPHO-3aThUUIOBOYHOM CTaHKE,
€CJIM JUIMHA 3aThU10BOYHOro pe3ua 100 MM, a paccTosIHME MEX1y OCSIMHU 3arOTOBKH U KyJayka B
npolecce 3aTbuioBaHus 155 mm.

3agaua Ne 2

Kakoe MuUHHUMaJIbHOE YMCII0 3yObEB I0JKHA UMETh 3yOOpe3Has rpeOeHKa, eciiu OHa
IpeJHa3HaYeHa U1 Hape3aHHs CTaHAapTHOrO 3y0UaToro KoJjeca ¢ MOAYJIeM 5 MM U YUCIIOM
3yObeB 24?7 I"'apaHTHpPOBAaHHBIN 3a30p B 3y04aToii nape gomkeH cocTaBisaTh 0,16 Mm.

DK3aMeHAIMOHHBIN ouier Ne 13

zsor/\ Bagaua Ne 1

VYrnoBas ¢pesa, moKa3aHHas Ha PUCYHKE, U3TOTOBJIEHA U3
ctamu POMS, umeet 10 3yObeB u npenHazHavyeHa /I IPOPE3KU
rasa B 3arOTOBKE U3 CEpPOro UyryHa. 3a ofuH 000poT dpesa
CHUMAET cpe3 TOMIMHOM 0,7 MM.

[Ipu 3aTbI10BaHNU (peE3bl IO APXUMEIOBON CIIUPATIHN B
IJIABHBIX CEKYIIUX IUIOCKOCTSAX MPSIMOJIMHENHBIX PEKYILIUX
KPOMOK JIOJIKHBI OBITh BBITIOJIHEHBI OJJUHAKOBBIE 3a]THUE YTJIbL,
ONTUMAJIbHBIE JJIS1 TaHHOM Mapbl 00padaThIBAEMOTO U
MHCTPYMEHTAJILHOTO MaTepHaioB
. Ilon kakuM yIJIOM K OCH MHCTPYMEHTA CIENYET JENaTh €ro

3aThUIOBaHUE?
Kakoit mogsemM He0OX0MMO NMPUAAThH KYTauKy 3aTbUIOBOYHOI'O CTaHKa?

A00

3amauya Ne 2
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Yepssunoii hpe3oii o0padateiBatoT ¢ mpunyckom 0,5 MM o nmocneyomiee nuudoBaHue
tutuieBoi Baim d-10x102x112x16. Y BepIIKH IIIHIEB JOKHBI OBITH BHIIOIHEHBI (DacKu O,SJ'O’3
MM.

He yuuTsiBasg onmyck Ha U3rOTOBJICHUE HAPYKHOI'O IMaMeTpa Baja, paccuuTaiiTe, B Kakux
npezenax MOXeT BapbHUpPOBATHCS HOPMaIbHBIH 1ar mpoduis 3yoseB (Gpessl.

IK3aMeHaUHOHHBbIN Omiter Ne 14

3amaua Ne 1

3yObst HOBOH (hacoOHHOH (pe3bl, 3aTHUIOBAHHON IO apXUMEI0BOU CITUPAJTH, UMEIOT
OKpPYXHOH 11ar 24 MM U najieHue 3aTbuika 5,1 MM.

3arouky (ppe3bl MPOU3BOAAT TaK, YTO €€ MEePEAHSS TOBEPXHOCTh TOBOPAYMBACTCS HA YTOJI
2°30" Mo OTHOIICHUIO K MPEABIAYIIEMY CBOEMY MOJ0KEHHIO.

CKOJIBKO 3aTOUYEK MOKET BBIIEpKaTh (hpe3a, eciIi ee OKOHYATEIbHO CTOYSHHBIN
HapY>KHBIN IUaMETp J0JDKEeH ObITh HEe MeHbIe, yeM 90% oT HOoBOT0?

3amaua Ne 2

[Tpu 06paboTke YepBsIIHOM (Ppe30ii Bama ¢ BOCEMbBIO IIUTUIIAMH SKCTPEMalIbHAs TOYKA
JMHAN TpOoQHINpOBaHKs UMeeT KoopauHatel (— 1,829; — 0,175).
Kaxkosa Tonmuna 3y6a ¢pe3bl 1o JTUHUU HEHTPOUIbI B HOPMAJILHOM CEUCHHUH?

JK3aMeHAIlMOHHBIN Omiaer Ne 15
3amaua Ne 1

Hogas ¢aconHnas ¢pesa, 3aTbulOBaHHAs IO apXUME0BO criupainu, umeer 10 3y0beB ¢
OKPY’KHBIM I1IaroM 27 MM U 3aJJHUI Yol B paAHaIbHOM CEKYIIEeH MJI0CKOCTH Ha HAPYKHOM
nuametpe 15°.

Kaxnyro 3atouxy (pesbl Npou3BOAST TAKUM 00pa3oM, YTO €€ MepeaHssl TOBEPXHOCTh
OKa3bIBAETCsI IOBEPHYTOM Ha yrol 2° Mo OTHOLICHUIO K MPEABIYIIEMY CBOEMY MOJIOKEHHUIO.

Hackonbko yMeHbIINTCS HAapYKHBIN 1uaMeTp (pe3bl mocie miIT 3aTo4eK?

3amaua Ne 2

Inumesoit Bai d-10x112x120%18 0OpabaThIBaOT YepBsiuHON (HPE30i C MPUITYCKOM IO/
nurdoBanue 0,5 MM. YV BEpIINH NUTHIIEB TOJKHBI OBITH BHIMIOTHEHBI (PaCKU 0,573 mm.

[IpeneOperast AOMYCKOM Ha M3TOTOBJIEHHE HApYXHOTO TMaMeTpa Baja, pacCuuTaiiTe, B
KaKHUX TMpeJielax MOKeT BapbUPOBAThCS TONIIMHA 3y0a (pe3sl o TUHUH LIEHTPOUIBI B
HOPMAaJIbHOM CEYEHUH.

DK3aMeHAIMOHHBIN onJiet Ne 16
3amaua Ne 1

3yObst HOBOH (hacoHHO¥ (pe3bl, 3aTHUIOBAHHON TTO0 apXUMEI0BOU CITUPATTH, UMEIOT
OKpPYXHOH 11ar 24 MM U NajieHue 3aTbuika 5,1 MM.

3atouky (ppe3bl MPOU3BOAST TaK, YTO €€ MePeIHssl IOBEPXHOCTh TOBOPAYUBAETCS HA yToJl
2°30" 1o OTHOLIEHUIO K IPEABIIYILIEMY CBOEMY IOJIOKEHHUIO.

CKOJIBKO 3aTOUYEK MOKET BBIJIEpKaTh (pe3a, eciIi ee OKOHYATEIbHO CTOYEHHBIN
HapYy>KHBIN IMaMeTp J0JKeH ObITh He MeHble, 4eM 90% oT HoBOro?
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3agaua Ne 2

[Tpu 06padoTKe YepBsIYHOM (P30 Basa ¢ MECTHAANATHIO IUTUIIAMH YKCTpEeMalbHast
TOYKA JJMHUY POPUIHMPOBaHHS UMeeT koopauHatsl (— 1,361; — 0,063).
KaxkoBa TosmmHa 3y6a (pe3bl 110 JTHHUH [EHTPOHIbI B HOPMAJIbHOM CEYCHHH?

DK3aMeHAIMOHHBIN ouyter Ne 17
3agaua Ne 1

®pesa 11 Hape3aHus TpanenenaaabHONU pe3bObl JOIDKHA UMETh HApYKHBIH quameTp 80
MM, YTOJI MeXKy 3yObsiMu 45° 1 3aHuit yroi 15° Ha monepeyHo# pexyiei KpoMKe (B TJIaBHOK
CEeKyIIeH TIOCKOCTH).

Onpenenure KOHCTAHTHI €1 U €2 B YPaBHEHUHU P = C1ll + ¢z, KOTOPOE OMUCHIBAET NPOdUib
KyJlauKa, IpeJHa3HAYeHHOTO JUISl 3aThIIOBAHUS ATOH (Ppe3bl Ha TOKAPHO-3aTHUIOBOYHOM CTaHKE,
€CJIM JUIMHA 3aThI0OBOYHOTO pe3nia 100 MM, a pacCTOsIHHE MEXy OCSIMHU 3arOTOBKH U KyJayka B
mpoliiecce 3aThbUIOBaHUs 155 MM.

3agaua Ne 2
[Tpu 06paboTke YepBsIUHOM (Hpe30ii Baa C BOCEMbBIO IUIMIIAMH SKCTPEMAIIbHAS TOYKA
JMHAN TpoQHInpoBaHus uMeeT KoopauHatel (— 1,829; — 0,175).
Kaxkosa Tosniuna 3y6a ¢ppe3bl 1o TUHUU HEHTPOU 1B B HOPMAJILHOM CEUCHHUH?
JK3aMeHAIlMOHHBIN Omiaer Ne 18
3apauya Ne 1
3yObst HOBOH (hacOHHOU (pe3bl, 3aTHUIOBAHHON IO aPXUMEOBON CITUPATH, UMEIOT
OKpPYXHOH 11ar 24 MM U najieHue 3atbuika 5,1 MMm.
3atouky (ppe3bl MPOU3BOAAT TaK, YTO €€ MEePEAHSS TOBEPXHOCTh MOBOPAYMBAECTCS HA YTOJI
2°30" Mo OTHOIICHUIO K TIPEABIAYIIEMY CBOEMY MOJIOKEHHUIO.
CKOTBKO 3aTOUYEK MOXKET BBIIEPKaTh (hpe3a, eclu ee OKOHYATETTbHO CTOUEHHBIH
HapyKHbIN TUaMeTp JOJIKEH ObITh HEe MeHbIIe, 4eM 90% oT HOBOTO?
3agaua Ne 2
IIpu 06paboTke yepBsIUHOI Ppe30ii Baia ¢ MIECTHAAIATHIO ITUIIAMH SKCTpeMallbHas
TOYKA JTMHUH POPUIMPOBAHKS UMeeT koopauHatel (— 1,361; — 0,063).
Kaxkosa Tonmuna 3y6a ¢ppe3bl o TUHUU EHTPOUIB B HOPMAJILHOM CEUCHHH?
JK3aMeHAMOHHBbIN OmiteT Ne 19

3agaua Ne 1

Inumesoit Ban d-10x112x120%18 0OpabaThIBaOT YepBsiUHON (HPE30H C MPUITYCKOM IO/
nundosanue 0,5 MM. YV BepUIMH IUIMIIEB JTOJKHBI OBITH BBIMIOJIHEHBI (PacKu 0,572 mm.
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[Ipenebperas 10MyCKOM Ha U3rOTOBJICHUE HAPY>KHOTO JMAMETpa BaJla, pacCCUUTANTE, B
KaKHUX IpeJierax MOKeT BapbUpPOBAThCs TONIIMHA 3y0a (pe3bl 0 JMHUH LIEHTPOUIbI B
HOPMaJIbHOM CEYEHUHU.

3agaua Ne 2

Hogas ¢aconnas ¢pesa, 3aTbuIOBaHHAS IO apXUME0BOH crimpaiu, umeer 10 3yObeB ¢
OKPY’KHBIM IIaroMm 27 MM | 33JIHUI yroJi B paJlajibHON CEKYIEeH MIOCKOCTH Ha HAPYKHOM
nuamerpe 15°.

Kaxnyro 3atouky (pesbl Npou3BOAST TAKUM 00pa3oM, YTO €€ MepeaHssl TOBEPXHOCTh
OKa3bIBAETCSI IOBEPHYTOM Ha yrol 2° Mo OTHOLIEHUIO K MPEABIYLIEMY CBOEMY OJIOKEHHUIO.

Hackonbko yMEeHbIIUTCS HApYKHBIN AuaMeTp ppe3bl mocie MATH 3aTO4eK?

DK3aMeHaAIMOHHBIN ouiet Ne 20
3amaua Ne 1

Inunesoit Baix d-10x102x112%16 0OpabaThIBaIOT YepBsiuHON (HPE30i C MPUITYCKOM IO/
nurdosanue 0,5 MM. YV BepIINH IUTHIIEB TOJKHBI OBITH BBITIOTHEHBI (hacKu 0,572 mm.

[Ipenebperas 10MyCKOM Ha U3rOTOBJICHHE HAPY>KHOTO AHMAMETpa BaJla, pAaCCUUTANTE, B
KaKHUX Ipejierax MOKeT BapbUPOBATHCSI HOPMAJBHBIN mar nmpodums 3yobeB (ppe3bl.

3agaua Ne 2

3yObst HOBOH (pacoHHOH (Pppe3bl, 3aTHIIIOBAHHOM 110 ApXUMEA0BOM CIIMPAIU, UMEIOT
OKpPYXHOH 11ar 24 MM U najieHue 3atbuika 5,1 Mm.

3aTouky (ppe3bl IPOU3BOJAT TAK, YTO €€ IepeHsAs OBEPXHOCTh IOBOPAYMBAETCS HA yroJl
2°30" Mo OTHOIICHUIO K IPEABIAYIIEMY CBOEMY TMOJI0KEHHUIO.

CKOJIBKO 3aTOYEK MOXKET BBIEpKATh (pe3a, ECIIU €€ OKOHYATEIbHO CTOUEHHBIN
HapyKHbIN JUaMeTp JOJIKEH ObITh HEe MeHbIIe, 4eM 90% oT HOBOTO?
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IIpuaoxenne 3

TecTrl IO AUCHUTUINHE

((I/IHCTPYMGHTaHBHBIe CUCTEMBI aBTOMATU3UPOBAHHOI'O MAIIMHOCTPOCHUS

Tect 1. ®aconnbie ppe3bl

okpyxuoctu HE nenaior

y pe3 co numdyemMpIMU 3aThUTKAMHU

BOITPOCBHI BAPUAHTHBI OTBETOB
1 Bce daconHbIe Gpe3sI
2 Bce (hacoHHbIE Ppe3bl C HYJIEBBIM MEPESIHUM YTIIOM
1 3arpuUioBaHHBIMU ABJASIIOTCE 3 Bce (pacoHHBIE Ppe3bl, HICXOAHAS JIMHUSI KOTOPBIX — CIIUPAJb
4 Bce (hacoHHBIE (hpPE3bI, COXPAHSIONIKME 33 THUE YTIIbI TIOCIE
3aTOYEK
1 oaWHAKOBBIC YCIOBHUS PE3aHUS MO BCEH JITUHE PEXKYIICH KPOMKH
2 OcHOBHOE 10CTOMHCTBO 2 paBHOMEPHOCTbH (Ppe3epOoBaHUS
0CTPO3aTO4YEHHBIX (pe3 — 3 mpocroTa 3aTOYKU
4 0onpIION CPOK CITy>KOBI (TIONHBIH NEPUOJ] CTOWKOCTH)
1 p=ce™
3 B noasipHbIX KOOpAMHATAX P, 1 2 p=au+b
ypaBHeHHeE JorapupMuiecKoi CHUPaIn MMeeT BU] 3 p=clnp
4 p=ap’+hb
®dpe3a, 3aTHLIOBAHHAS 10 1 coxpaHsieT 3aJHHE YIIIbI IO BCEMY MPOQHUITIO
4 apxuMeoBOi CUPaJIH, 2 coxpasserT 3aHUE yIIIbl HA HAPY>)KHOM JHaMeTpe
nocJjie Ka:kaoi 3aT0YKU 3 coxpaHnsieT 3alHUE yIIbl HA CPEIHEM JHaMETpe
0 Tepe/iHeil MOBEPXHOCTH 4 He coxpaHseT OCTOSHCTBA 33/IHUX YTJIOB
1 B mo0oil TamMeTpabHON IIOCKOCTH (DPe3bI
Benuuuny nagenust 5 o N 6a No 1
5 saThuika (pesbl B IMaMETPaJIbHOM II0CKOCTH, POXOASIICH 1epes Bepumiy 3y0a Ne
3 B IUIOCKOCTH TIepenHel moBepxHoCcTH 3y06a No 2
Ha 3y0e Ne 2 uzmepsoT . N
4 B qMaMeTpaNIbHON IJIOCKOCTH, IPOXOSIIEH uepe3 BepiinHy 3yoa Ne 3
Ioxbem kyauKa ; paBeH NaJleHHIO 3aThUIKa (hpe3bl
6  TOKAPHO-3ATHLIOBOYHOTO : paccuuTaH UCXO U3 Yyuciia 3yObeB (hpe3nl
CTAHKA TOJIKEH GHITH paccuuTaH UCXO/s U3 HAPY)KHOTO JraMeTpa (ppess
4 paccudTaH UCXOJI M3 HAPYKHOTO IUAMETPa KyJlauka
Y100bI HA GOKOBBIX CTOPOHAX 1 BBINOJHHUTH IBOMHOE 3aTHUIOBaHKE (PPE3bI
7~ CHMMeETpH'HOTO npoduiis 2 BBIMOJHUTH YIJIOBOE 3aThIJIOBAHKE (PE3bI
(pe3nl NOJYYUTH pa3HbIe 3 3aThUIOBATH (pe3y MO Jyre OKPYKHOCTH
3a/IHUE YIJIbl, CJIeAYyeT 4 0THenbHO 3aTHUIOBATH KAKAYIO H3 OOKOBBIX CTOPOH MPOGMIIS
1 CHUBUTH CTOUMOCTH HHCTPYMEHTA
8 lnudoBanue 2 TIOBBICHTbH MEPUOJ] CTOMKOCTU MHCTPYMEHTA
3aTHUIKOB (ppe3bl MO3BOJIAET 3  TIOBBICUTH IPOU3BOUTEIBHOCTD MPOLIECCA PE3AHUS
4 yBeJIWYUTH KOJUYECTBO 3aTOUCK HHCTPYMEHTA
Y ¢pe3nl ¢ ABOIHBIM 1 MeHbIIIe BETUYMHBI MAJICHUS TIEPBOTO 3aThLIKA
g 3aTbUIOBaHHeM BeqMYHHA 2 paBHa BeJMYHMHE MaJIeHHs TIEPBOTO 3aThUIKA
najgeHusi BTOPOro 3aThlIKA 3 Oouibllie BEIMYMHBI TIaJICHHS TIEPBOTO 3aTHUIKA
JT0JIKHA OBIThH 4  paccunTaHa UCXOJS U3 BBICOTHI MPOGus Ppe3sl
1 y uensHBIX dpe3
10 3aTbLI0BaHUE 1O IyTe 2 'y cOopHBIX (pe3
3
4

y ¢pe3 ¢ uncinom 3yobeB MeHbIe 10
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Tect 2. UHCTpYMeHT 11 00padoTKH 3y04aTBIX KoJIeC

cedeHHs 3y0ope3Horo

YHCIIO 3aTOYEK I0JIOAKA

BOITPOCHI BAPUAHTBI OTBETOB
1 MummMeTp
1 Beamuuna invVo 2 pajuaH / MIJUIEMETP
HMeeT pa3MepHOCTh 3 paguan
4 rpamyc
OJ1Ha ¥ T2 e MOLYabHAs 1 c pa3nuuHBIM YKCIOM 3yOBEB
o AMCKOBas (dpesa 2 C pa3NU4HBIM MOAYJIEM
MOKET MPUMEHATHCS 3 C pa3nUYHBIM OKPYKHBIM LIarOM
AT HApE3aHUst KoJtec 4 ¢ pa3nUYHOH TONIIMHON 3y0a MO AENUTENFHON OKPYKHOCTH
1 nomxkHa OBITH MapajuleNbHa HEHTPOUIE PEUKU
ITo mpaBMjIaM 00KATKH
2 [OJbKHA MPOXOAMTH Yepe3 MOII0C 3aleTICHUs
3 o01as HopMaJIb K NPOoQUIsAM 5 . .
3y6uaToii peiikn u Koxeca 3 AOJDKHA OBITb KACATENBHON K AEUTENbHOM
B TOYKEe UX KacaHusi OKpYHOCTH KoJIeca
4  nomKHA epeceKkaTh OCh BpAIllCHHs Kojeca
1 depBsuHBIX (hpe3
ITo cxeme 00KATKH «KOJIECO — KOJIECO» o 3yBOCTPOTATBHBIX TPEOGEHOK
4  3y0uaThle KoJieca U3roTaBJIMBAIOT 3 6 5
¢ HOMONIBIO 3yOOpE3HBIX TOJIOSKOB
4  3y0OCTpOTaNbHBIX PE3IIOB
Pcxonubiii npoduis 1 Ha mIOCKOCTH pe3aHus
5 3y60pe3].[0ﬁ rpeﬁeHKn — 2 Ha OCEBYHO CEKYIIYIO INIOCKOCThH
3TO MPOCKIMA €€ 3 Ha pagualbHYyI0 CEKYIIYIO IUIOCKOCTh
PERYIIUX KPOMOK 4  Ha OCHOBHYIO ITIOCKOCTb
1 depHOBBIX TpeOEHOK
2 YHCTOBBIX rpeOEHOK
6 HE cymecTtByer
3 numdoBOYHBIX rpeOeHOK
4 MIEBUHTOBAIBHBIX TPeOEHOK
TpsiMoaHneiinbIii 1 SBOJIBBEHTHOrO YepBsKa
7 npo¢uib B 0CeBOM CeYeHUH 2 apxuMmesioBa YepBsKa
HMEKT YEePBAYHBIC (l)pe3bl 3 KOHBOJKOTHOIO qepBsAKa
Ha ocHOBE 4 TOpPOMIANBHOTO YEpBsIKa
OKOHYATETLHO CTOYCHHASI 1 Ha HWKHEM npejese Nojs JomycKa
g lepBadHas ¢pe3a Hape3aer 2 paBHBIM HOMHHAIBHOMY
3y5'laTble KoJ1eca 3 Ha BEpPXHEM IIpeJeIe IOJIT JOITyCKa
¢ OKpY’KHBIM LIarOM 4 3a mpenenamu Mo I0IMycKa
3yGopesnbiii 101651K 1 pa3nu4HbBI OKPYKHOW HIar
9 B Pa3JIMYHBIX CEYEHHUSAX, 2 OJIMHAKOBBIN JMAMETP JCIIUTEIILHON OKPYKHOCTH
NepHeHIMKYIAPHBIX €ro OCH, 3  OIWHAKOBBIN JMAMETP OKPYKHOCTH BITaIUH 3yObeB
numeer 4  0oAMHAKOBYIO TONIUHY 3y0a MO JeNUTENbHON OKPYKHOCTH
C yBeanuenuem 1 momHBIH MepHo CTOMKOCTH (CPOK CITYKOBI) 0I0sKa
10 CMeIleHUs MCXO0JHOI'0 2 AUaMETpP OKPYKHOCTH BIlaJTUH HOBOI'O HOHGHK&
3
4

H0J10sIKa yMeHbIIaeTCs

TOJIIIMHA 3y0a HOBOTO JI0JIOSAKA HA OKPY>KHOCTH BBICTYIIOB
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Tect 3. UHCTpYMeHT /11 00KATKH HeIBOJbBEHTHBIX Npopuiei

BOITPOCBHI

BAPUAHTBI OTBETOB

B KOHCTPYKIHIO 1 MuHUMaNbHASA MIMPHUHA IUIKMIA W3TOTABIMBAEMOr0 Baa
1 4epBAYHON Qpe3bl A 2 HOMHHAJIbHAs MIMPUHA UKL H3TOTaBINBAEMOT0 Baa
00KaTKH ILJIMIEBOT0 BaJa 3 MakcHMalbHas MUPUHA IITAIA H3rOTABINBAEMOr0 Bajia
A0JIKHA OBITE 3a/10KeHa 4  MIMpWHA OUIUIA, OTIHYAMONIASCS OT BCEX IIePEUHCICHHBIX
1 sBusieTcs OTPE3KOM MPSIMOH
Jlunus npgdmnnponaﬂnﬂ 2 HMeeT SKCTPEMYM
2  4epBA4HOIi (ppe3bl 1ist 3 5
00padoTKM NIITHIEBOr0 Bajia MMEeT Totky Tieperuba
4 He Bcerza NpoOXoAUT Yepe3 MOMI0C 3aleryIeHUs
PaccTosiHme MEKIY OCSIMHU 1 MOXHO KOPPEKTUPOBATH TOIBKO B CTOPOHY YBEITHUYCHUS
3 4YepBA4HOIi (Ppe3bl U 3aT0TOBKH 2 MOXXHO KOPPEKTHPOBATh TOJIBKO B CTOPOHY YMEHBILICHHS
HJTAIEBOI0 BaJia 10 MEPE 3aTOIEK 3  MOXHO KOPPEKTHPOBAaTh B JIOOYIO CTOPOHY
HHCTpyMeHTa 4  Henmb3s KOPPEKTUPOBATH
Pauyc HeHTPOMIBI 1 ToNBKO OT HAPY>KHOTO THAMETpa Baa
4 IJIMIEBOr0 BaJjIa J0JIKEeH 2 or HApy>XHOTO U BHYTPCHHET'O IUAMCTPOB BaJia
HaxoIuThHCH B THANIA30HE, 3 OT Hapy’KHOr'o AMAMETpPa Bajla U IIMPUHBI IIIUIIEB
KOTOPBIN 3aBHCUT 4 OT BHYTpEHHEro AMaMeTpa Bajia U IIHUPUHBI IUIUICB
1 m[pu UEHTPUPOBAHUM COCAMHEHHS MO HAPYKHOMY AUAMETPY
IIpoBepky AJTHHBI
N 2 TIpU LUEHTPUPOBAHWH COCTUHEHUS [0 BHYTPEHHEMY THAMETPY
5  TPSAMOJMHEHHOro y4acTKa 5
MIpU UEHTPUPOBAHUHI WHEHHS 110 OOKOBBIM TOBEPXHOCTSIM
npodus mmna 3 [IPH LEHTpUpOBa COCIUHE 0 00KO OBEPXHOC
HE nposoast IIAnes
4 mpu mo6oM criocode EHTPUPOBAHUS COSTMHEHUS
1 oOpabaTsiBatOT HAPYKHEIN TUAMETpP Bayia
Bcee qepBsiHbIe (pesbl 2 He 00pabaTHIBAIOT HAPYKHBIN JHAMETp Bajia
6  1Js M3roTOBJIEHUS 3 6046
NUIMOEBLIX BATOB He 0OpalaTbIBaroT (pacKy Ha Hapy>KHOM JHaMeTpe Bajia
4 He 00pabaThIBalOT BHYTPEHHHIA JHAMETp BaJla
1 BKIIOYAET BBICOTY «YCHKOB)
7 BbicoTa roaoBKu 3y0a 2 He BKIIOYAET BBICOTY KyCHKOBY
(l)pe3l>l C KYyCUKaMMW» 3 3aBHUCHUT OT Hapy>XHOT'O JUaMeTpa Bajla
4 He 3aBHCHUT OT BHYTPEHHETO AHaMeTpa Baja
1 3 Touek mpoduis
Juis1 3amenbl 00koBOro npoduJs 3yéa (ppe31>1uz1yron 2 4 touex npodms
8 OKpY:KHOCTH U MPOBEPKH JAOMYCTUMOCTH ITOH 3aMeHbI 3 s
TOYEK MpOpUIsL
He00X0AMMO paccYnuTaTh KOOPANHATHI He MeHee, YeM pogd
4 6 Touek nmpodus
1 3aBHCHUT OT YacCTOTHI BpAIIEHHUS 3aTOTOBKH
9 CkopocTh nogayu 2 3aBHCHUT OT 4aCTOTHI BPAIICHUS HHCTPYMEHTA
00KAaTHOI'0 TOKAPHOI'0 pe3na 3 3aBHCHT OT JAJIMHBI 00pabaTHIBAEMOTr0 MPOMUIISL
4 He 3aBHCHUT OT pajiiyca IEHTPOUIbI HHCTPYMEHTa
.. 1 (10;-5)
Ecan npo¢guns u3nenns onucbiBaeTcs NPpsiMoOu
10 y = 2X — 5, TO TOUYKA JUHUM NPOPUINPOBAHNUSA 2 (0;-9)
00KaTHOIO pe31a, COOTBETCTBYIOLIAS TOUKE 3 (2; 75)
npoduis ¢ abcuuccoi x, = ), UMeeT KOOPAUHATHI 4 (5;10)
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