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Ilepeuenv komnemeHyuil ¢ yKazauHuem yposHeil ux hopmuposanus

Hnoexc Cooeporcanue Imanwl hopmuposanus Komnemenyuu
Komnemenuyuu KomnemeHuuu
— Haumenosanue
Jexyuu Ilpakmuueckue | Jlabopamopuwvie | Kypcoeoii
OUCHOUHO020
3anamusa, na- 3auamusn npoexkm
. cpeocmea
oopamopHhblii (paboma)
NPAKMUKYM
OK 2 Hcnonp3oBaTh cOBpeMeHHBIE CpeacTBa | Bgeoenue, Pazoen 1, He npeoy- Pazoen 1, Pa3- | He npedy- | PI'P, sk3amen
IIOMCKA, aHanu3a W WHTEPIpETalMu HH- | Pgzden 2, Pazoen 3, cmMompenul oen 2, Pazoen 3, | cmompe-
opmanun, ¥ HHGOPMAUMOHHBIC TEXHO- | Pyzoen 4, Paszoen 3, Pazoen 4, Pas- Hbl
JIOTUH I[HﬂvaIHOHHeHHH 3amad npodec- Pazoen 6, Pazoen 7, oen 5, Pazoen 6,
CHOHAIILHOM ISATCIILHOCTH Pazoen 8, Pazoen 9, Pazoen 7, Pas-
Pazoen 10 oen 8, Pazoen 9
OK9 IMonb3oBaThca mpodeccuoHansHOl  110- | Beedenue, Pazoen 1, He npeoy- Pazoen 1, Pas- PI'P, sx3amen
KYMCHTAllMCl Ha TOCYIapCTBCHHOM ¥ | Pg3zden 2, Pazden 3, cmMompenul oen 2, Pazoen 3,
HHOCTPAaHHOM A3bIKaX Pazoen 4, Pazoen 35, Pazoen 4, Pas-
Pazoen 6, Pazoen 7, oen 5, Pazoen 6,
Pazoen 8, Pazoen 9, Pazoen 7, Pas-
Pazoen 10 oen 8, Pazoen 9




Ilepeuensv oyenounvix cpeocme no yueoHou oucyuniune

KoanuecTBo 0a/1710B

Ne n/m HaumeHoBaHHe padoThI .
max min

1 IToaroToBka 1 BEIIOJHEHHUE JIAOOPATOPHEBIX padboT 30 18

2 PacderHo-rpadmndeckas pabora 30 18

3 DKx3ameH 40 24
HUTOro 100 60




IlIkana ouenueanusn

Hudposoe | Boipaxenune B | CiioBecHoe KpuTtepun o11eHKH MHAUKATOPOB J0CTHKEHNsI PU (opMe KOHTPOJIA:
BbIpaskeHne OaJuax: BbIpasKeHue IK3aMeH

5 87 -100 OtnmnyHo | OueHka «OTIMYHOY» BBICTABISAETCS CTYJCHTY, €CIH TEOPETHUECKOE COJIEp:KaHUue Kypca OCBOEHO MOJHOCTHIO,
(3autreHo) [0e3 mpoOesoB; UCYEPIBIBAOIIE, MOCIE0BATEIBHO, YETKO U JOTMYECKH CTPOWHO M3JIaraeT MaTepHal; CBO-
O0IHO cIIpaBIIsSIeTCs C 33Ja4aMu, BOIPOCAMHU U IPYTUMH BUAAMH MPUMEHEHHS 3HaHUM; UCTIONB3YET B OTBETE
JIOTIOJIHUTENbHBIN MaTepuall Bce MPeayCMOTPEHHbIE TPOrpaMMOii 3a1aHUs BHITIOJIHEHBI, KAYECTBO UX BBIMOJ-
HEHUS OLIEHEHO YHCJIOM 0ajuioB, OJM3KUM K MaKCUMAIbHOMY; aHAJIM3UPYET MOJYyYEHHbIE Pe3yNbTaThl; MPO-

SIBJIIET CAMOCTOSITEILHOCTD IIPY BBINIOJTHEHNUH 3aJaHUH
4 74 - 86 Xopomo  |OneHKa «XOpOIIo» BBICTABIAETCS CTYACHTY, €CJIM TEOPETHUECKOE COAEpPKaHNE Kypca OCBOEHO MOJIHOCTHIO,
(3auTeHo) [HEOOXOIMMBIE MPAKTUYECKHE KOMIIETCHIIMH B OCHOBHOM C()OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IIPOrpam-
Mo 00y4eHusi yueOHbIE 3a/aHHsI BBIMOJHEHBI, KAYECTBO WX BBIMOJHEHHS JOCTAaTOYHO BhICOKOE. CTyAeHT
TBEPJO 3HAET MaTepuall, [PaMOTHO U MO CYILECTBY M3JIaraeT ero, He JOMyCKas CYIIECTBEHHBIX HETOUHOCTEH

B OTBETE Ha BOIPOC.

3 60 - 73 VYnosnetBo- [OneHKa «yAOBIETBOPUTEIHLHO» BBICTABIISECTCA CTYIEHTY, €CIM TEOPETHUYECKOE COJEepKaHHe Kypca OCBOEHO
PUTEIBHO |4aCTHUYHO, HO MPOOEIBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, OOIBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOi
(3auTeHo) |3aJaHMi BBIITOJIHEHO, HO B HUX UMEIOTCS OIIMOKH, IPU OTBETE HA MOCTAaBJIEHHBII BOIPOC CTYJACHT JOMYCKAeT
HETOYHOCTH, HEJOCTATOYHO MpaBHIbHBIE (OPMYIUPOBKH, HAOMIOAAIOTCS HAPYIICHUS JIOTHUECKONW TOCIen0-

BaTEJIbHOCTH B M3JI0)KEHUU IPOTPAMMHOIO MaTepuasa.
2 Huxe 60 Heynosne- |OueHka «HEYIOBIETBOPUTEILHO» BBICTABISIETCS CTYIEHTY, €CJIM OH HE 3HAeT 3HAUYMUTEIbHOM YacTH Mpo-
TBOPUTEJIBHO [TPAMMHOIO MaTepHuala, JOMyCKaeT CYIeCTBEHHbIE OUIMOKH, HEYBEPEHHO, ¢ OOJIBIIMMU 3aTPyIHEHUSIMU BbI-

(He 3auTeHO)

MOJHACT IMPAKTUYCCKHUC pa6OTLI, HCO6XOIII/IMBIC MPAKTUYICCKNEC KOMIICTCHIINU HEC C(I)OpMI/IpOBaHBI, OOJIBIINH-
CTBO IPEAYCMOTPECHHBIX nporpaMMoﬁ O6y‘IeHI/I$I y‘Ie6HBIX SaI[aHI/If/i HC BBIIIOJIHCHO, KAYCCTBO HMX BBIIIOJIHEC-
HUsS OLCHCHO YUCJIOM 6aJ'IJ'IOB, OU3KHUM K MHUHUMAJIbBHOMY




KpaTkasi XapakTepucTHKA OIIeHOYHBIX CPEICTB

YMEHHSI ¥ BJIAJCHUS O00yYaroIerocs
y4eOHOM TUCIUIINHE.

10

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| ouenounoz2o cpeocmea OUeHOUH020 Ccpeo-
cpeocmea cmea 6 gponoe
1 2 3 4

1. |JlaGoparopHas |YdeOHOe 3aHATHE, B paMKax KOTOporo ocy-|KommiekT mabopa-

pabora MIECTBIISETCS TOT WM WHOW HAYYHBIA JKCIe-| TOPHBIX paboT

PUMEHT, HaIlpaBJEHHBIM Ha MOJy4YeHHUE pe-
3yJbTaTOB, UMEIOIINUX 3HAYEHHE C TOUYKHU 3pe-
HUSL YCHENIHOTO OCBOEHMSI  CTYyJEHTaMHU
ydyeOHOM mporpammbl. B mpornecce nabopa-
TOPHOU pabOThl CTYJEHT: — U3y4aeT MpPaKTH-
YECKUWA XOJ| T€X WJIM HHBIX MPOIIECCOB, HC-
CJIelyeT SIBJICHUS B paMKax 3aJaHHOW TeMbl
— MPUMEHSS METO/Ibl, OCBOCHHbIEC HA JICKIIU-
SX; — COIMOCTABIISIET PE3YIbTATHI MOJYYEHHOMN
paboOThI ¢ TEOPETUICCKUMU KOHIIETIUSIMU; —
OCYILIECTBJISIET MHTEPIPETALMI0 WTOTOB Jia-
OopaTopHOil pabOTHI, OIICHUBACT MPUMEHU-
MOCTb TMOJYYEHHBIX JIaHHBIX Ha MPAKTUKE, B
KayeCTBE MCTOYHHKA HAYYHOTO 3HAHUSI.

2. |PacuetHo- CpencTBo npoBepKH YMEHHUM nmpuMeHsTh no-|Kommuiekt — 3ana-
rpaduueckasipa- |JIydeHHbIE 3HAHUS 10 3apaHee ONPEECICHHON [HUM AJi BBIMOJIHE-
oora METOJIMKE ISl peLleHUs 3aJay WK 3aJaHuM |HUs pacyeTHoO-

10 MOJYJIIO WU AUCIUIUIMHE B LIEJIOM. rpadguyeckoit  pa-
00THI
3. |9k3ameH CpencTBo, MO3BOJIAIONICE OLECHUTH 3HAHUS,|DOHA OMIETOB IS

NPOBEJCHUS  UTO-
rOBOM  IPOBEPKHU
3HaHU (TecTUpo-
BaHMS) TI0 JUCIIH-
IUIMHE.




MuHHCTEPCTBO HAYKU U BBICIIETO 0Opa3oBanus Poccutickoit denepanu

HwxHekaMCKUl XUMUKO-TEXHOJOTUYECKUA UHCTUTYT ((prinain)

benepalibHOro rocyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS

BBICIIIET0 00Opa3oBaHus

«Kazanckuit HaHI/IOHaJIBHBIﬁ I/ICCJIe,ILOBaTCHBCKI/II‘/’I TEXHOJOTNYECKUM YHUBCPCHUTCT»

Tloocomosumenvuviii haxyibmem

Kadgeopa [TAXT

ITo cnenmansaocTH 27.04.02 ABTOMATHYECKUE CUCTEMEI VIIPABICHUS
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB
no aucuumiiuHe «uxeHepHas rpapuka

MeToibl poeupOBaHUSI.

Touka B cucteMe Tpex riockocTer. HarmsaiHbii, KOMIUIEKCHBIA YEPTEKU
YacTHOE MoJI0kKEHUE OTPE3Ka B IPOCTPAHCTBE.

B3anMHOE€ 10JI0)KEHUE TIPSMBIX.

HaxoxaeHue HaTypaibHON BEJIMYUHBI OTPE3Ka MPHU MOMOIIU MPSIMOYTOJIBHOTO
TPEYTOJbHUKA.

[IpoenupoBanue NpsIMON.

VY ciioBue NPpUHAIIIEKHOCTH TOUKHU K IPSMOM.

[ImockocTs.

Crioco6 3aMeHBI TITOCKOCTEHN MPOESKITHIA.

Croco0 BparieHus.

MHororpanHuku (OnpeseieHue, MoCTPOSHue).

Tena BpaieHus (onpeaeneHue, IoCTpOEHUe).

Pa3BepTka noBepxHOCTEM.

AKCOHOMETPUYECKHE MPOCKITUH.

Odopminenue ueprexeit - hopmaTsl, WIPUPT, TUHUKU YEPTEkKA, MACIITAOHI.
ConpsixeHus.

Hanecenue pasmepos.

Buasl. Onpenenenus. O603HaueHUs.

Paspessl. Kimaccudukanus. O603HaueHue.

Ceuenne. Knaccudukamus. O6o3HaueHueE.

CoenvHeHNE YacTH BUJIa U YaCTHU pa3pesa.

Pesn6a. Knaccudukanus. Odo3HaueHne pe3bObl Ha CTEPKHE U B OTBEPCTHUH.
Pe3n6oBbIe coenuHeHus (001TOBOE, HIMHIIEYHOE, TPYOHOE).

Pa3nemHbIe U HEpa3bEeMHBIE COCIMHEHUS.

COopounsiii yeptex. OnpeneneHue.

Crnemndukanus. OpopmieHue.

JletanupoBaHue.

Dcku3. DTanbl 3CKU3UPOBAHHUSL.



KpuTtepun onieHKH 3HAHMI CTYI€HTOB HA IK3aMeHe

Tpaouyuon-
Hoe yugppo-
8oe u cio-
8ecHoe Bbl-
pasicenue
OYeHKU

Onucanue Kpumepues OYyeHKU omeenios Ha IK3aMeHe

Rmeop
6 bPC

5
OTJHYHO

OTBeTsl Ha BONPOCH B OuWjeTe HU3JIararoTcs JIOTMYHO, IOCIENI0Ba-
TEJIBHO M HE TPeOYIOT JOIMOJHUTENbHBIX MosicHeHuHd. [lo xaxmomy Bo-
IIPOCY JEeNAI0TCs MPaBUIbHO U apTyMEHTUPOBAHO OOOCHOBAHHBIE BBIBO-
nbl. OTBETHI Pa3BEPHYTHIE, UCUEPIIBIBAIOIIE IIOJIHBIE, IPH HEOOXO0AMMO-
CTH COIIPOBOXKJAIOTCS (GOpMyIaMH, YPaBHEHUSIMHU U, BO3MOXHO, UX BBI-
BOJIOM, CXeMaMHu, TpapuKaMu, GakTHIECKUM MaTepHaJIoM, IPUMEPAMHU.

35+40

4
X0pO1Io

OTBeTBl Ha BOINPOCHI H3JIATAIOTCS CUCTEMATU3UPOBAHO, IOCIEIOBA-
TEJIBHO U YBEPEHHO. JIeMOHCTpUPYETCS YMEHUE aHAIU3UPOBATh MaTEPU-
aJl, IOHUMAaHHE B3aHUMOCBA3€EH MEXIY SABJICHUAMHU U IPOLIECCAMMU, 3HAHUE
U TIOHUMaHHE OCHOBHBIX 0a30BBIX 3aKOHOB COXpPaHEHHs B KOHTEKCTE Ta-
30BOM JuHaMHUKHU. OIHAKO HE BCE BBIBOJBI HOCAT JOCTATOYHO APTyMEH-
TUPOBAHHBIM U JOKa3aTeIbHBIM Xapakrtep. MMeroTcs He3HauuTelnbHbIE
3aTPYAHECHUS C BBIBOJAMH, JOIYCKAKOTCSA IOIPEIIHOCTH HENPUHLIHIH-
aJIbHOT'O XapaKkTepa B OTBETAX.

2934

3
Y/A0BJIETBO-
pUTEJIbHO

HmeroTcs He3HAUNTEIbHBIC OIIMOKHM B OTBETAaX Ha BONPOCHI OMIIETa, B
peIIeHNH 3K3aMEHAIIMOHHBIX 3a7a4. OTBETHl CIUIIKOM KpaTKue U ci1abo
apryMEeHTHPOBaHHBIE, (POPMYITHPOBKH HEUETKHE, BBIBOABI HEAOCTATOUHO
o0ocHOBaHHBIE. J[OMyCKalOTCS HapylIeHUs: B JIOTMKE U MOCIEI0BATEINb-
HOCTH H3s10keHus. [Ipy 3ToM omymeHHbIe OIMMOKY IPU OTBETE CTYJCHT
CMOT CaMOCTOSITEIbHO UCIPABUTH TOJI PYKOBOJACTBOM IpenoaBareis. B
IIEJIOM CTYJCHTOM YCBOEHBI 0Aa30BbIC ONPENEICHUS U MOHSITHS, HMEETCS
MOHMMAaHHE CYIIHOCTH OCHOBHBIX IPOIIECCOB; OOHApYKHBACTCs 3HAHUE
OCHOBHOTO IIPOTPAaMMHOTO MaTepuasia B 00BbEME, HEOOXOIMMOM JUIs
nanpHenel yaeosl u paboTsl o nmpodeccuu.

24 28

2
HeY/J10BJIeT-
BOPHUTEJIbHO

He mosrydeHbI OTBETHI IO CYIIECTBY Ha BONpOCHl Omiera. Her moHwu-
MaHus CYHIHOCTU OCHOBHBIX 6213OBBIX 3aKOHOB COXpaHCHUSA, SHCPICTHU-
YeCKUX OallaHCOBBIX YPaBHCHHI U OCHOBHBIX TEOPEM MEXaHUKH MPHMeE-
HUTCJIBHO K TCPMO- Ta30JUHAMHWYCCKHUM IMPOUCCCAM B IMOTOKEC KUIAKOCTHU.
JIOTIOJTHUTENBHBIE, YTOYHSIOIINE BOMPOCHI IPETOIABATENs TOKa3aJIH,
4TO CTYACHTOM HC OCBOCH HpOFpaMMHBIﬁ MaTcpuall IUCHUIINHBI B 06’5-
é€Me, He0OX0IMMOM JIJIsI TaJIbHEHIIeH yaeObl 1 pabOoTHhI 1O PO ECCHH.

<24




MuHHCTEPCTBO HAYKU U BBICIIETO 0Opa3oBanus Poccutickoit denepanu
HwxHekaMCKUl XUMUKO-TEXHOJOTUYECKUA UHCTUTYT ((prinain)
benepalibHOro rocyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa3oBaHus
«Ka3zaHckuil HalMOHAJIbHBIN UCCIIEIOBATENIbCKU TEXHOJIOTUYECKUN YHUBEPCUTET)

Tloocomosumenvuviii haxyibmem

Kadgeopa [TAXT

ITo cnenmansaocTH 27.04.02 ABTOMATHYECKUE CUCTEMEI VIIPABICHUS

KomnuiekT 3aganuii 17151 BHINOJIHEHUSI pacyeTHO-rpaduyeckoii padoThl
no aAucuMivinie MH:xkenepHas rpaguka

3amanue 1
[TocTpouTh n300paxkeHue MIOCKOro KOHTYpa JieTaiu B maciitade 1:1 ¢ BbI-
MIOJTHEHUEM COTPSDKEHUI.
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Bapuant 20
3aganmne Ne2
[TocTpoenue B Tpex MPOEKIHSIX OTPE3Ka, MIOCKOW (PUTyphl U MHOTOTPAaHHUKA TIO 3a-

JaHHBIM KOOPpAWHATAM. I/ICXOI[HLIC JaHHBIC 6paTB H3 Ta6JII/IHLI I10 BapuaHTaM.

Koopannartsl TouekA, B, C, D B MuJuiuMeTpax 1o BapuaHTam

X|Y | Z X | Y| Z X|Y | Z X | Y| Z
< < < <
= = = =
an T an an
< < < <
= = = =
5| & 2 2 2
(:; 2] 4] 2] 2]
2|2 2 2 2
A 1 65 |10 |20 |2 70 {0 |60 |3 70 165 |45 |4 65 (20 |0
B 10 {20 | O 45 |50 | 10 40 |0 |55 40 |5 |55
C 0 |60 |60 0 [20 |10 0 (45|10 0 |50 |5
D 35 |70 |5 20 | 50 |55 65115 |0 70 | 65 |55
A |5 60 (60 |10 |6 |60 |65 20 |7 |65]15 8 |60 |65 |30
B 45 |15 |55 45 120 |50 40 |0 |55 45 |10 | 60
C 0 |5 |25 5 |10 | 10 0 |40 |20 5 |10 |20
D 10 |45 |55 70 120 | 10 55160 | 50 75 |15 | 10
4 19 75 (25 |0 |10 |80 {20 |10 |11 [ 65|20 |55 |12 |75 |5 |25

19



B 30 | 5 50 45 |10 70 20 |5 5 35 |55 |65
C 10 | 60 |20 0 45 120 0 |50 |25 0 25
D 60 | 55 |55 10 | O 15 60 | 55 | 10 65 | 55
A 13 |80 |0 40 |14 |70 |10 |20 |15 | 65|20 |10 |16 |70 |60
B 0 |20 |70 50 |45 | 50 100 |20 45 110 | 50
C 30 145 |0 0 (25110 0 |20 |60 0 10 | 20
D 70 | 55 | 65 60 |55 |0 3515 75 20 |55 |50
A 17 |70 |45 |60 |18 |65 |0 |20 [19 |60 |10 |60 |20 |60 |20 |65
B 40 (55 |0 40 |55 |5 45 |55 | 15 45 150 | 20
3aganue Ne3

[To akcCOHOMETpHUUECKOIN MPOEKIIUHU MOJIETU TOCTPOUTH B TPEX BUIAX €€ UEPTEK.

20









Bopetn 19

3aganne Ne 4

BrimonHeHne pacyera U 4eprexa B TPeX MPOCKIUAX COSIUHEHHs BYX JeTanei
npu moMoIu 00JTa; cocTaBieHue crenudukanuu. VcxoaHple MaHHBIE IS KaKIOTO
BapUaHTa B TaOJIHIIE.

Pa3pa60TKa JCPTCKa 00ITOBOrO COCIMHCHUA

23



HcxonHble jaHHbIe 110 BApUAaHTaM
Ne Bapu-

Ne Bapu-

d n m c d n m c
aHTa aHTa

1 16 | 25 | 50 2 17 30 | 20 | 30 | 2,5
2 20 | 18 | 30 | 2,5 18 20 | 30 | 20 | 2,5
3 16 | 25 | 50 2 19 24 | 20 | 30 | 2,5
4 24 | 16 | 40 | 2,5 20 16 | 20 | 45 2
5 30 | 20 | 30 | 2,5 21 20 | 25 | 25 | 25
6 24 | 20 | 40 | 2,5 22 24 | 15 | 40 | 2,5
7 20 | 15 | 35 | 2,5 23 30 | 18 | 35 | 2,5
8 16 | 25 | 50 2 24 24 | 10 | 40 | 2,5
9 24 | 24 | 30 | 2,5 25 30 | 20 | 35 | 2,5

10 20 | 30 | 25 | 25 26 20 | 15 1 25 | 25
11 24 | 30 | 20 | 2,5 27 24 | 15 130 | 25
12 30 | 30 | 30 | 2,5 28 16 | 15 | 25 | 2

13 20 | 15 ] 40 | 25 29 24 120 | 25 | 25
14 24 130 ] 20 | 25 30 20 | 10 | 30 | 2,5
15 30 | 10 | 40 | 2,5 31 24 | 30 | 30 | 2,5
16 20 | 15 [ 25 | 25 32 30 | 25 | 25 | 25

Yeprerxu OOITOBOTO COeTMHEHUS pa3pabaTHIBAIOTCS UCXOS U3 JaHHBIX NPUBEICHHBIX B Ta0II. 1, re
d- HapyxHbIIl TuameTp pe3pObl Ha 60JITE; M U N — TOJIIMHA CKPEIUIIEMBIX JIETajeil; ¢ — BBICOTa (hacKu.
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Bricoty H u npyrue napameTpbl Taiiku B3sTh U3 Ta0:1. 5. TonmuHa S 1 Apyrue mapaMeTpsl manobI
B3STh U3 Ta0I. 6.

k=0,3d JUTMHA BBICTYIAIOIIETO KOHIA O0Ta
d; = 0,85d BHYTPEHHUH JAUAMETP pe3bObl
A=11d JIMaMETpP OTBEPCTHS B IETAIISIX
R=15d .

Ro=0.1d paguychl CKpyTIICHUM

b=3d [IMPUHA COSTUHSIEMBIX JeTaNel (MOXKHO B35Th IPOU3BOIHHO)
Paccunrare qiuny 6onta o dopmynel = n+ m+ S+H+k
ITo pacuetHomy / mo100PaTh lnas. U3 TaOIM. 2 TaK, YTOOB! lnagr.Zlpacu.-
W3 5101 Ke TaOnuIbl B3SITH 3HAUCHUE/).

b=3d IUPUHA COSTUHIEMBIX JIeTajiel (MOKHO B3SITh TPOU3BOJIHHO)
R=1,5d pasnyc OKpYKHOCTH
Ri=d

Bricoty H u npyrue napamerpsl raiiku B3sTh U3 Tabauibl 5. Tonmuny S ¥ Ipyrue napameTpsl Iai-
OBl B3Th U3 TAaOJIMIIEI 6.
Bostel 00uiero HazHaueHUWs ¢ MIECTUTPAHHOM TOJIOBKOW MPHUMEHSIOT Uil COCTUHEHHUs JeTajeil co
CKBO3HBIMHU OTBEPCTHUAMHU. VX KOHCTPYKIIMSI M OCHOBHBIE pa3Mepbl YCTAHOBJICHBI B CICAYIOIUX CTaH-
Japrax:
C HOpMaJbHOM ToJ0BKOM i1t d = 6...48 MM kitacca Tounoctu B, ms d = 1,6...48 mwm.

JmuHa 6o1TOoB M6...M48 C mecTurpaHHOM roJIOBKOM KIIaCCOB TOYHOCTH

1 M6 M8 MI10 MI12 M16 MI18

1 b 1y b 1y b 1 b 1y b 1y b
8 - % - % - * - - - - - -
10 - % - % - * - - - - - -
12 _ * _ %k _ * _ _ _ _ _ _
14 10 * - % - % - % - - - -
16 12 * 12 * - * - * - - - -
20 16 * 16 * 16 * 15 * - - - *
25 21 18 21 * 21 * 20 * 19 * - *
30 26 18 26 22 26 * 25 * 24 * 24 *
35 31 18 31 22 31 26 30 * 29 * 29 *
40 36 18 36 22 36 26 35 30 34 * 34 *
45 41 18 41 22 41 26 40 30 39 38 39 *
50 46 18 46 22 46 26 45 30 44 38 44 42
55 51 18 51 22 51 26 50 30 49 38 49 42
60 56 18 56 22 56 26 55 30 54 38 54 42

1 M6 M8 MI10 MI12 Ml16 M18

1 b 1y b 1y b 1y b 1y b 1y b
65 61 18 61 22 61 26 60 30 59 38 59 42
70 66 18 66 22 66 26 65 30 64 38 64 42
75 71 18 71 22 71 26 70 30 69 38 69 42
80 76 18 76 22 76 26 75 30 74 38 74 42
90 86 18 86 22 86 26 85 30 84 38 84 42

100 | - - | 96 | 22 | 96 | 26 | 95 | 30 | 94 | 38 | 94 | 42

110 | - - - - | 106 | 26 | 105 ] 30 | 104 | 38 | 104 | 42
1 M20 M24 M30 M36 M42 M48

T b I b I b T b I b I b

20 | - * - - - - - - - - - -

30 | 24 | * - - - - - - - - - -
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35 29 * 28 * - - - - - - - -
40 34 * 33 * - - - - - - - -
45 39 * 38 * 36 * - - - - - -
50 44 * 43 * 41 * 40 * - - - -
55 49 46 48 * 46 * 45 * - * - -
60 54 46 53 * 51 * 50 * 48 * - -
65 59 46 58 54 56 * 55 * 53 * - *
70 64 46 63 54 61 * 60 * 58 * 58 *
75 69 46 68 54 66 * 65 * 63 * 63 *
80 74 46 73 54 71 66 70 * 68 * 68 *
90 84 46 83 54 81 66 80 78 78 * 78 *
100 94 46 93 54 91 66 90 78 88 * 88 *
110 | 104 46 103 54 101 66 100 78 98 90 98 *
120 | 114 46 113 54 111 66 110 78 108 90 108 | 102

[Mpumeuanue: 1. BonaTel ¢ pa3mMepaMu, pacloNOKEHHBIMH BBIIIE JTOMAHOW JIMHUH, JTOMYCKASTCS BBITIOIHSTEH C
pe3b0oii Ha Beelt minHe crepkas (1=b).
2. 3HaKoM * oTMeueHbI OOJITHI ¢ Pe3b00i Ha BCEH AJIMHE CTEPIKHS.

Iaiixu
[aiiku, TUIIBI U pa3Mepbl KOTOPHIX YCTAaHOBJEHBI COOTBETCTBYIOIIMMHU CTAaHAAPTAMH, pa3feiieHbl Ha
TPH KJIacca TOYHOCTH: TOBBIIEHHOH (A), paznenensl (B) u rpyooii (C).
B raiikax ucnosib3yroT cTaHIapTHBIE pe3bObl AuaMeTpoM 1....48 ¢ KpymHbIM, a JUIs AuaMeTposB §...48
MM — C KpymHbIM © MenkuMm 1marom (M8x1; MI10x1,254 MI12x1,25; Ml14...M22x1,5;
M24...M30x2;M36...M48x3). Hble pa3Mepbl UCHOIb3YIOT B KPYIJIBIX raiikax.

OCHOBHBIE pa3Mephl Ta€K MIECTUTPAHHBIX KJ1acCa TOYHOCTH B HOpMaJIbHBIX Tabu. 5
D S e da dn m m
1,6 3,2 3.3 1,6...1,84 2,9 1,3 1
2 4 4,2 2,0...2,30 3,6 1,6 1,2
2,5 5 5,3 2,5...2,90 4,5 2 1,6
3 5,5 5,9 3,0...3,45 5 2,4 1,8
4 7 7,5 4,0...4,6 6,3 3,2 2,2

5 8 8,6 5,0...5,75 7,2 4 2,7
6 10 10,9 6,0...6,75 9 5 3,2
8 13 14,2 8,0...8,75 11,7 6,5 4
10 17 18,7 10...10,8 15,5 8 5
12 19 20,9 12...13,0 17,2 10 6
16 24 26,2 16...17,3 22 13 8
20 30 33,0 20...21,6 27,7 16 10
24 36 39,6 24...25.9 33,2 19 12
30 46 50,9 30...32,4 42,7 24 15
36 55 60,8 36...38,9 51,1 29 18
42 65 71,3 42...45,6 59,9 34 21
48 75 82,6 48...51,8 69,4 38 24
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[Ipumeuanue. Huskue raifiku npeaycMaTpuBaiOT UCIIOIb30BaHUE Pe3b0bl C HOMUHAJIBHBIM JHAMETPOM
1,0 1,4 mm.
[Tpumeps! ycioBHOTO 0603HAUEHUS:
laitka M12-6H.5 TOCT ...
- raiika ucriojiHeHus 1 (He yKa3bIBaeTCs) C AMAMETPOM Pe3bObl 12 MM, C KPYITHBIM IIaroM (He yKasbl-
BaeTcs), ¢ mojieM fomycka 6H, kimacca mpodnoctu 5, 6€3 MOKPBITHS.
laiixa 2M12-6H.06.40X.016 'OCT ...
-raifka MCIoJHEHHs 2 ¢ AUaMeTpoM pe3rObl 12 MM, ¢ monem nomycka 6H, kiacca mpounoctu 06, u3
ctanu Mapku 40X, ¢ nokpeiteM 01 TonumHon 6 MKM
[I1ai6b1 0ObIUHBIE

Tabun. 6
Huametp kpe- d [1aii6p! HOpMaIbHBIE
TIeXKHOM JIeTanu (ucn. 1 u 2)

d k1. C KI. A d2 S
1 1,2 1,1 3,5

1,2 1,4 1,3

1,4 1,6 1,5 4 3
1,6 1,8 1,7

2 2,4 2,2 5
2,5 2,9 2,7 6

3 3.4 3,2 7 0,5
3,5 - 3,7 8

4 4,5 4,3 9 0,8
5 5,5 53 10 1
6 6,6 6,4 12

8 9 8,4 16 1,6
10 10,5 10,5 21 2
12 13,5 13 24

14 15,5 15 28 2,5
16 17,5 17 30

18 20 19 34

20 22 21 37 3
22 24 23 39

24 26 25 44

27 30 28 50 4
30 33 31 56

33 - 34 60 5
36 39 37 66

39 - 40 72 6
42 45 43 78 7
48 52 50 92 8
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Yeprex coeMHEHUs IBYX JeTaliei TP MOMOIIM 00JITa — 3TO COOPOYHBIN YepTexk, MO-

ATOMY K HEMY HEOOXOJAMMO COCTaBUTh CrieHU(DUKAIMIO, KOTOPAsl BHIMOIHAETCS Ha Gop-
Matax A4 ¢ OCHOBHOM HAIMUCHhIO (POPMBI 2 Ha MIEPBOM JIUCTE U (hOPMBI 2a Ha MOCTETY-

IOIMX JINCTAX.

Kpurepuu ounenkun

3a 4 3aganus: MmakcumyM — 30 GannoB, MUHUMYM — 18 6aios
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MuHHCTEPCTBO HAYKU U BBICIIETO 0Opa3oBanus Poccutickoit denepanu
HwxHekaMCKUl XUMUKO-TEXHOJOTUYECKUA UHCTUTYT ((prinain)
benepalibHOro rocyAapCTBEHHOTO OIOIKETHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIIET0 00Opa3oBaHus
«Ka3zaHCcKkuil HalMOHAJIbHBIN UCCIIEIOBATENIbCKUI TEXHOJIOTUYECKUN YHUBEPCUTET)

Tloocomosumenvuviii haxyibmem

Kadgeopa [TAXT

ITo cnenmansaOCcTH: 27.02.04 ABTOMaTHUECKHE CUCTEMBI VIIPABJIECHUS

KomnuiekT 3aganuii 17151 BbINOJHEHHUS J1A00paTOPHOI padoThI
no aucuMmiuie _HukeHepHas rpaduka

3ananue 1
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3ajaHue 2 —BOJIHEHHUE 3CKU30B JAECTAJIEH C HATYphl

3ananue 3 — BrinosHeHue yepTexka geTaiu
Kpurepun ounenkun

3a 3 3aganus: makcumyM — 30 GannoB, MUHUMYM — 18 6anios
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