()

%
Lt
o

MUHUCTEPCTBO HAYKH U BBICLLIET'O OBPA30BAHIS
POCCUICKON ®EJIEPALIU

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/[J)KETHOE
OBPA3BOBATEJIBHOE VUPEXIEHUE BBICILIETO OBPA3OBAHUS
«IOHCKOU I'OCYJAPCTBEHHbBIN TEXHUYECKUN
YHUBEPCUTET»

Kadenpa «ABroMaTtuzaiys u MatreMaTuueckoe MojenupoBanue B HI'K»

OCHOBbI BBAUMO3AMEHAEMOCTHA

MCTOJ_'[I/I‘ICCKI/IC YKa3aHHA K BbIIIOJTHCHHUIO

KOHTPOJIbHON PadOThI
JUISL CTYICHTOB 3a04HOM (hOpMBI OOyUeHUS

Pocros—nHa—/lony
AI'TY
2025



Coaep:kanue KOHTPOJIbHOI padoThI

KonTponpHas paboTta BKIItouaeT B ceOs JIBa TEOPETUUYECKIX BOIPOCA, BEIOPAHHBIX M3 CIIUCKA KOH-
TPOJIBHBIX BOIIPOCOB, NMPHBEJICHHOTO HIDKE W KOMIUISKT MPaKTHYeCKHX 3adaHuii. KoHTponbHas paboTa
odopmisietrcss B cootBeTcTBUU ¢ TpeboBaHusimu ECKJI: ®opmat - A4 TTOCT 2.301-68, TekcT goimkeH
OBITH 0(hopmiteH B pamke ¢ ocHOBHOHM Haamuchio o 'OCT 2.104-2006. Scku3bl JOKHBI OBITH pa3zdoop-
YHBBI, BBITOJIHEHBI C TPUBEJICHUEM Bcel HeoOxoaumoi mHpopMaruu. KoHTposbpHas padoTa J0JKHA
OBITh CHa0XKEeHA TUTYJIHHBIM JINCTOM M 3apeTHCTPHPOBaHA B JIEKaHATE.

BapuaHT KOHTpOJIBHON paOOThI COOTBETCTBYET HOMEPY CTYJICHTa B CITUCKE €ro Tpymmbl. B coor-
BETCTBUU C 3TUM HOMEPOM BBIOMPAIOTCS TEOPETHUECKUE BOMPOCHI U3 MPEJICTABICHHOTO
CIVCKA ¥ BApUAHT MCXOJIHBIX JAHHBIX JJIsl BBITOJTHEHUS TPAKTHYECKON YacTH paOOTHI.

TeopeTrudeckne Bompochl K KOHTPOJIbHOMH padoTe_mo quciumniuHe ''OcHOBBI B3au-
MO03aMEHSIEMOCTH "
1lepebiii gonpoc

1. Bzanmo3zameHseMOCTh, Ha3HAYCHHUE, BUIBI, PeIIaeMbIe 3aauH.

2. ITapameTpudeckas U (YHKIIMOHATbHAS B3aUMO3aMEHIEMOCTh. | eoMeTpruueckas B3auMo3aMeHsie-
MOCTb.

3. [Ipu4uHBI MOSBIICHUS TIOTPEITHOCTEN TEOMETPUIECKUX pa3MepoB Aetanieid. [{eas HopMupoBaHHs
TOYHOCTH B MAITMHOCTPOCHUH.

4. OcHOBHBIE TTOHSATHS O pa3Mepax, OTKIOHEHUIX U mmocaakax. OcHOBHBIE TepMHHBL [ padudeckoe
n300pakeHrne pa3MepPoB U UX OTKJIOHEHUH. CXema pacioioKeHUs MoJiel JOMYCKOB B IMOCAJIKE.

5. [locanku B cucTteMe OTBEpCTHUS U B cucTeMe Baa. OCOOEHHOCTH CXEMBI PACIIOIOXKEHHS TMOojei
JIOITYCKOB B mocajke. HopmanbHas TeMmeparypa.

6. Cuctema JIOITyCKOB W TIOCAJIOK JIJIS TJIAJKHUX SJIEMEHTOB JieTajeit. OOImue MoHATHS O CUCTEMax
JIOITYCKOB 1 Tocazok. Cxema pacosioKeHus MOJIeH TOMYCKOB B IMTOCAJIKE.

7. OCHOBHBIE NMPU3HAKU CUCTEMBI JOMYCKOB U Mocajiok. MIHTepBaibl pazmepoB. Enunniia gomycka.
Psiapl TounocTH (psiabl gommyckoB). [1osist 1omyckoB OTBEpCTHiA U BaloB. PacyeT normycka B COOTBETCTBHH
C KBaJIUTETOM.

8. HopMmupoBaHue TOUHOCTH YIJIOBBIX pa3MepoB. CucTeMa eIMHHUIL Ha YTIIOBbIE pa3Mephl.

9. HopMmupoBaHre TOYHOCTH KOHUYECKUX COCTUHEHUH.

10. HopmupoBanwe TOYHOCTH TE€OMETPHYECKOW (OPMBI TIOBEPXHOCTEH JeTaneil (OTKIOHEHHE
¢dhopmbl moBepxHOCTEH ). OOIIUE MOHATHS O TOYHOCTH ()OPMBI, OCHOBHBIE TEPMHUHBI. BHIbI HOPMUPYEMBIX
OTKJIOHCHHH (HOPMBI TOBEPXHOCTEH M 3HAKH, UCIIOIh3yeMble MTPU YKa3aHUU Ha YEPTEXKE JIOMYCKAEMbIX
OTKJIOHCHUIA.

11. Yka3aHue Ha yepTexkax JOIMYCKOB OTKIIOHEHUH (opMbI moBepxHOCTeH. OTKI0HEHHE (POPMBI 3a-
naHHOTO Tpoduiis U GOPMBI 3aJaHHOM ToBepxHOCTH. OCHOBHBIE HOPMUPYEMBIE TTapaMEeTpPHhI.

12. HopmupoBaH#ue TOYHOCTH OTKJIOHEHHUW OT NPSMOJIMHEWHOCTH B IUIOCKOCTH. HopmmpoBaHue
TOYHOCTH OTKJIOHEHHMH OT MJIOCKOCTHOCTH.

13. HopmupoBanme TOYHOCTH OTKJIIOHEHUH (OPMBI MHJIMHIPHIECKUX MOBEpXHOCTEH. OTKIOHEHNE
OT NUIUHAPUYHOCTH. OTKIIOHEHUE OT KpyriaocTH. OTKIOHEHUE TPoduiIs IpoAopHOTo ceueHus. OTKIIO-
HEHUE OT MPSIMOJIMHEHHOCTH OCH (WJI JIMHUM) B IIPOCTPAHCTBE.

14. Bujpl OTKJIOHEHUN B3aUMHOTO PACTIONIOKEHHUS MIOBEPXHOCTEN JIETAIU U YCJIOBHbBIC 3HAKU UX JO-
ITyCKOB JIJISI yKa3aHus Ha yepTekax. HopMupoBaHre TOYHOCTH B3aMMHOT'O PACIIOJIOKEHUS TTIOBEPXHOCTEH
netaneii. OCHOBHBIE MTOJIOKEHUS. ba3bl 1711 HopMUpoBaHUs TPeOOBAaHUN K TOUHOCTH PACIIONIOKEHHUS dJIe-
MEHTOB JeTalieil.



15. OrtkioHEeHHEe OT MapauIeIbHOCTH 3JIEMEHTOB JeTanu. OTKJIOHEHUE OT MepPHeHIUKYJISIPHOCTH
ayieMeHTOB JieTad. OTKJIOHEHUE HAKJIOHA 3JIEMEHTOB JICTaJIH.

16. OTkJI0HEHHE OT COOCHOCTH 3JEMEHTOB AeTain. OTKIOHEHHE OT CHMMETPHYHOCTH DJIEMEHTOB
netamu. [lo3ulmoHHOE OTKIIOHEHHUE 3IIEMEeHTOB JAeTainn. Paqunancaoe Ouenne. ToprieBoe buenne. buenne
B 3ajjlanHOM HampasiieHud. [lonHoe paguansHoe 6uenue. [lonHoe ToprieBoe 6ueHme.

17. He3aBucumble U 3aBUCHUMBIE JIOIYCKH OTKJIOHEHHH pacroioxkeHus! U (GOpMBbI JIEMEHTOB JeTa-
Jen.

18. [Tapametps mepoxoBaToCTH U BOJTHUCTOCTA. O003HAUCHHE TPeOOBAHUH K TOBEPXHOCTHBIM He-
POBHOCTSIM. 3HAKH, YKa3bIBAIOIIME BO3MOXKHBIE BUIBI 00pa00OTKH. YKa3aHWEe YHCIOBBIX 3HAYCHUI Mapa-
METpOB IiepoxoBaTocTu. [IpaBuiia HaHECeHHs Ha YepTekax TpeOOBaHUN K IIEPOXOBATOCTH TOBEPXHOCTH.

19. HopmupoBan#e TOYHOCTH METpHIECcKOoi pe3bObl. Pe3p00BbIE cOeTMHEHM S, UCTIOIh3YEMBIE B Ma-
mUHOCTpoeHNH. HoMUHABHBIN PO b METPUUECKON pe3bObl H €€ OCHOBHBIE MapameTphl. [loHsTue o
MIPUBEICHHOM CPETHEM JHaMeTpe Pe3bObl.

20. HopMupyembie mapaMeTpbl METPUUYECKOHN pe3bObI 1S ocaaokK ¢ 3a30poM. [loss momyckoB aist
HOPMUPOBAHUS TOYHOCTH JIEMEHTOB METpHUUecKoil pe3p0bl. CoeuHeHHs (TT0CaAKN) Pe3hOOBHIX dIIeMEH-
TOB JIeTaJIeH.

21. HopmupoBanue TOYHOCTH HUJIMHIPHYECKUX 3yOUaThIX KoJiec U nepeaay. [ [punnun Hopmuposa-
HUSl TOYHOCTH IMUJIUHAPUIECKUX 3yOUaThIX KoJiec U mepenad. Psapl TouHocTr (IOMycKu) JUTst 3y0UaThIxX
KoJIec U Mepe/iad 1Mo mapaMeTpaM 3areryieHus. Y CJIOBHBIE 0003HaueHUs TpeOOBaHUM K TOYHOCTH 3y0da-
TBHIX KOJIEC U Tepeiad.

22. HopmupoBaH#e TOYHOCTH NUJIMHIPHYECKHAX 3yOUaThIX KoJiec U nepeaady. [ [puanmn HopmupoBa-
HUSI TOYHOCTH IIMIIMHPUYECKUX 3yOUaThIX KOJlec U rmepeaad. Psiabl TOYHOCTH MO apaMeTpaM OOKOBOTO
3a30pa. Y ciIoBHBIE 0003HaUeHUs TpeOOBaHU K TOUHOCTH 3y0UaThIX KOJIeC U Iepeaad.

23. HopMmupoBan#me TOUHOCTH KOHMYECKHX 3yOUaThIX Kojec U mepenad. [[puHIMm HopMUpOBaHUS
TOYHOCTHU 3yOUaThIX KOJIEC U mepeaad. Psabl TouHOCTH (AOMYCKH) Ul 3yO4aThIX KoJec W mepenad Io
napaMeTpaM 3allerieHus. Y CJIOBHbIe 0003HaYeHUST TPEOOBAHHH K TOYHOCTH 3yOUaThIX KOJIEC U Tepe/iad.

24. HopMmupoBaHME TOYHOCTU YEPBSUYHBIX 3yOUaThIX KoJieC U 4epBsKOB. [IpuHiiun HopMupoBaHus
TOYHOCTU 3yOuaThIX KOJIec, YepBSKOB M Iepenad. Psjapl TouHOCTH MO mapameTpaM OOKOBOTO 3a3opa.
VYcioBable 0003HaUeHUs TPEOOBAHMUM K TOUHOCTH 3y0UaThIX KOJIEC U YEPBSKOB.

25. HopMmupoBaH#ne TOYHOCTH HWJIMHIPHYECKUX Tepeaad. Y cJIOBHbIE 0003HauUeHusl TpeOOBaHMM K
TOYHOCTHU 3yOuaThIX Kojiec U nepeaad. Hopmupyembie napameTpsl (IOKa3aTesn), XapaKTepu3yromue Ku-
HEMATHYECKYIO TOYHOCTh UJIMHIPUIECKHX 3y0UaThIX KoJiec U epeaad. Hopmupyemblie napameTpsl (1o-
Ka3aTelu), XapakTepu3yolllre IIaBHOCTh UX PadOTHI.

26. Hopmupyemsble napameTphl (TIOKa3aTeln), XapakTepru3yIolIie MOJTHOTY KOHTaKTa 3yObeB IHJINH-
JPUYECKUX U KOHUYECKHX 3yOuaThix Kosiec. HopMmupyemble mapaMeTpsl (OKa3aTenu), XapakTepu3yro-
e O0KOBOH 3a30p.

27. Hopmupyemsble mapameTphl (ITOKa3aTeln), XapaKkTepu3yIolie KHHEMAaTUUeCKy0 TOYHOCTh KO-
HUYECKHX 3yOuaTbIx Kojiec W mnepenad. Hopmupyemble mapamerpsl (IOKa3aTelld), XapaKTepU3yIolue
MJIABHOCTH PaOOTHI.

Bmopoii 6onpoc

1. HopmupoBaHue TOYHOCTH IIITOHOYHBIX COETUHEHUH.

2. Bunp! mmneBsix coeunenuii. HopmupoBaHue TOUHOCTH MUIAIEBBIX COSTUHEHHM.

3. HopmupoBanue ToOUYHOCTH MOIMUMHUKOB KadeHHs. OCHOBHBIE moyiokeHus. Kimaccbl Tounoctu
MOIITUITHAKOB Ka4eHHs. Y CJIOBHbIE 0003HAYEHUS TIOIIIMITHAKOB KaueHUSI.



4. Tlocaaku TMOINIMITHUKOB KaueHUs. J[omyckn Ha paguaiibHOe OMeHUE JTOPOKEK KaYeHHS KOJell
MOIITUITHAKOB KadeHust. [1071s TomycKOB [Tl IOCA0YHBIX IIOBEPXHOCTEH BAJIOB U OTBEPCTHI KOPITYCOB
TO/1 TTOIIAITHAKY KadeHus. [locaaku BaloB B TOAIMMUATTHAKY KAYSHUS W ITOIIAITHIKOB B OTBEPCTHS KOP-
ycoB. Y CIIOBHBIE 0003HAYEHUS TIOIIITUITHUKOB KaueHUSI.

5. HopmupoBaHme TOYHOCTH IMIHHIPHISCKUX 3yOUaThIX KoJiec u iepeaad. [ [puammn HopMupoBa-
HUS TOYHOCTH IIMTMHIPUIECKUX 3yO0UaThIX Kojec U rnepefad. Psapl TOYHOCTH (JIOTIYCKH) TSl 3y0UaThiX
KoJIeC U Mepe/iad 1Mo mapaMeTpaM 3aleryieHus. Y CJIOBHbIe 0003HauYeHus TpeOOBaHU K TOYHOCTH 3y0da-
TBIX KOJIEC U TIepe/iad.

6. HopmupoBanme TOUHOCTH NUJIMHAPHYECKHUX 3yOUaThIX KoJiec U nepeaad. [IpuHimn HopMupoBa-
HUSI TOYHOCTHU IIWJIMHIPUYECKUX 3y0UaThIX KoJiec U mepenad. Psiibl TOYHOCTH Mo mapaMeTpaM OOKOBOTO
3a30pa. YciIoBHBIE 0003HaUeHUs TpeOOBaHMM K TOUHOCTH 3y0UaThIX KOJIeC U Iepeaad.

7. OTKIIOHEHHE OT COOCHOCTH 3JIeMEHTOB AeTann. OTKIOHEHHE OT CUMMETPHYHOCTH SJIEMEHTOB
netamy. [[o3UIMOHHOE OTKIIOHEHHE JIEMEHTOB JICTAJIH.

8. He3aBucumble u 3aBHCUMBIE JOMYCKH OTKJIOHEHUH PACIIONOKEHUS B (POPMBI DJIEMEHTOB JIeTa-
JIEH.

9. PamgmanepHOe Omenwme. ToprieBoe OneHue. buenue B 3aaHHOM HampapiieHHH. [loyHOE paguab-
Hoe Ouenwme. [TonHOE TOpIIEBOC OMEHUE.

10. Texuwueckne TpeOOBaHUS K MOCATOYHBIM MOBEPXHOCTSM BaJOB W OTBEPCTHUU KOPITYCOB TIOJ
TIOIIITUITHAKY KavueHus. BIOop moca ok Jy1st KOJIel MO IIATTHAKOB.

11. HopmupoBaH#e TOYHOCTH KOHUUYECKHUX 3yOUaThIX Kojiec W mepenad. IIpuHIunm HOpMuUpoBaHUS
TOYHOCTH 3yOUaTBIX KOJIEC W Tepeaad. Psapl TOYHOCTH (OMYCKH) s 3yOUaThIX KOJIeC W mepeaad 1o
napaMeTpaM 3allerieHus. Y CJIOBHbIe 0003HAYeHHS TPEOOBAHMI K TOYHOCTH 3yOUaTHIX KOJIEC U TIepe/iad.

12. HopmupoBaH#e TOYHOCTH KOHUYECKHUX 3yOUaThIX Kojec W nepenad. |IpuHIMN HOpMUpOBaHUS
TOYHOCTH 3y0UaThIX KOJIEC U Mepeaad. PsIpl TOUHOCTH 10 TapameTpaM O0KOBOTO 3a30pa. Y CJIOBHEIE 000-
3HaYeHUs TpeOOBaHUH K TOUHOCTH 3y04aThIX KoJjiec U nepeaad. Hopmupyemblie mapameTpsl (TTokaszarenn),
XapaKTepU3yIOIUe MOTHOTY KOHTaKTa 3yObeB KOHUYECKUX 3yOUaThIX KOJIEC.

13. B3auMo3ameHseMOCTh U CTaHIapTH3allMs: OCHOBHOE IMOHATHE U Ha3HAUYCHHUE.

14. Cucrtema JIOMYCKOB U MOCAJO0K JIIS IIAJIKMX 3JIEMEHTOB JeTajieii. O0mue NOHATHS O CHCTeMax
JIOITYCKOB | MocaIoK. CxeMa pacIioioKeHHs TOJIel JJOMyCKOB B IMOCAJIKE.

15. OcHoOBHBIE PU3HAKY CHCTEMBI JIOIIYCKOB U TIocaioK. MiHTepBaibl pazmMepoB. Equnulie! gqomycka.
Psinpt Tounocta (psiapt gomryckoB). [1oms momyckoB oTBepeTrii M BajoB. PacdeT gomycka B COOTBETCTBUHI
C KBAJIMTETOM.

16. HopmupoBanme TOYHOCTH METPUIECKOM pe3bObl. Pe3p00BbIe COeTMHEHNM S, HCIIOIB3yEeMbIC B Ma-
mUHOCTpoeHNH. HoMUHABHBIN TpoQuib METpHUECKOH pe3bObl i ee OCHOBHBIE TapaMeTphl. [loHsaTre o
MPUBEICHHOM CpEIHEM JAHaMeTpe pe3bObl.

17. HopmupoBaHme TOYHOCTH YTIIOBBIX pazMepoB. CucTemMa eMHUI] Ha YIJIOBBIE pa3mepbl. Hopmu-
pOBaHKE TOYHOCTU KOHMYECKUX COCIMHECHUN.

18. Texuuyeckue TpeOOBaHUS K MOCAOYHBIM MOBEPXHOCTSIM BaJIOB W OTBEPCTUH KOPITYCOB IO
MOAIMUITHAKY KadeHus. Be1Oop mocagok aist KOJel] OAITUITHUKOB.

19. Hopmupyembie napamMeTpbl METPHUECKO# pe3bObl sl mocaaok ¢ 3a30poM. [lomns gomyckoB st
HOPMHPOBAHUS TOUHOCTH 3JIEMEHTOB MEeTpUUecKoil pe3rObl. CoenHeHus (TI0caiKi) pe3b00BBIX dJIeMEH-
TOB AeTajiei

20. HopMmupoBaHue TOUHOCTH IIIIOHOYHBIX COSMHEHUN.

21. HopmupoBaHMe TOYHOCTH INUIMIIEBBIX coequHeHHid. [IpsMoOOYHBIE NMUIAIIEBBIE COEIUHEHUSI.
DBOJILBEHTHBIE IITAIIEBBIE COCTMHCHUSI.



22. Tlocanku NMOAIIUITHUKOB KaueHHs. JIOIyCKH Ha pajuaibHOC OMCHHE JIOPOXKEK KauyeHUS KOJICI[
MTOITUITHUKOB KadueHUs. 110151 7Oy CcKOB ISl TOCAI0OYHBIX ITOBEPXHOCTEN BAJIOB M OTBEPCTHI KOPITYCOB
TO/1 TTOIIAITHAKY KadeHus. [locaaku BaloB B TOAIMMUATTHAKY KAYSHUS W ITOIIAITHIKOB B OTBEPCTHS KOP-
MyCOB.

23. HopMupoBaHWEe TOYHOCTH B3aUMHOTO PACIIOJIOKEHHS IOBEPXHOCTEH JeTasiel (OTKIIOHEHUS pac-
nosioxkeHus ). OCHOBHBIE TTOJIOXKEHUS. ba3sl 151 HOpMuUpoBaHUS TpeOOBAHUN K TOYHOCTH PACIIOJIOKECHHS
3JIEMEHTOB JieTajiei. OTKIOHEHUE OT MapaJlIeIbHOCTH AJIEMEHTOB JieTaau. OTKIOHEHHE OT MePIeH/INKY-
JISIPHOCTH AJIEMEHTOB JieTanu. OTKIOHEHHE HAKJIOHA 3JIEMEHTOB JETalIH.

24. XapaKTepHCTHKa OCHOBHBIX 3aKOHOB pacCesHUs IMOoKa3aTejieil KadyecTBa MpPHU M3TOTOBJICHUU U
AKCIUTyaTalli MAITUHOCTPOUTEIBHBIX U3ACIIHM.

25. OcHOBHBIE TPU3HAKU CHCTEMBI JIOMTYCKOB U mocajok. MaTepBaiibl pazmepos. Eqmauna nomycka.
Psinpr TounoctH (psapl gomyckoB). [1oms momyckoB oTBepeTHiA M BajloB. PacueT gomycka B COOTBETCTBUHU
C KBaJIUTETOM.

26. Bzaumo3aMeHs1eMOCTh, Ha3HaueHUe, BUABL Ilapamerpruueckas u ¢pyHKIHOHAIBHAS B3auMO3aMe-
HSIEMOCTb.
27. OcHOBHBIE TTOHATHS B3auMo3aMeHsieMocTH. [ToiHas 1 HemoTHas B3aHMO3aMEHSIEMOCTD.

Copep:xanue NPaAKTHYECKOH YaCTH KOHTPOJIbHOH padoThI

[IpakTrueckast 4acTh KOHTPOJIBHOU paboThl pazduTa Ha deThipe Osioka. [lepBbIit 6110k (A) wnTIO-
CTpHUpYET MPUHIIAIT Ha3HAYCHHS JIOITyCKa Ha THHEHHBIN pasmep. Bropoii 6710k (B) mo3Bomsercs ycBOUTh
U 3aKpenuTh MaTepual Mo 3aJaHuI0 (ONpeAesIeHUI0) TOYHOCTH PAa3IMYHbIX coeauHeHui. Tperuit 610k
(B) mo3BossieT ycBOUTH MaTepHal 1Mo OnpeaeSIeHHIO TOYHOCTH (POPMBI OTETHHBIX MIOBEPXHOCTEH U TOU-
HOCTH B3aMMHOTO PAcCIOJIOKEHHS OTIEIBHBIX ToBepxHOCTeH. YeTBepThiid 6110k (I') mMo3BosisseT 03HAKO-
MUTBCSI ¢ IPUHITUIIAMU HOPMHUPOBAHUS TOYHOCTHU 3yOUaThIX repesay.

bnok A.

1. PaccuuTaiiTe M0mMycK /Ui OAHOTO pa3Mepa U3 TaOJuUIbl 2 1o eauHuIle nomnycka. [IpuBenure mo-

JIpOOHBIA pacyer.

baok b.

1. PaccoprupyiiTe 3a/laHHbIE pa3Mepbl U3 TaOIUIbI 2 B COOTBETCTBHH CO CBOMM BapUaHTOM B COOT-
BETCTBUU CO CJICYIOIUMU IPU3HAKAMMU:

- BHYTpUJETAJIbHBIE Pa3MephI - pa3Mepbl CONPSKEHUH;

- pa3Mephbl BaJIOB - pa3Mepbl OTBEPCTHIA;

- IOCAJIKA B CUCTEME OTBEPCTUS - IOCAJIKH B CUCTEME BaJa;

- IOCAJIKH € 3a30pOM - [1I0CAJIKH C HATATOM - [IEPEXOIHBIE 0CA/IKY;

- BBIIUIIUTE OTJIEIBHO MPEANOUYTUTEIbHBIE TOCATKY.

2. Berueptute cXeMbl pacioJIo;KEHUs MoJIel TOMYCKOB JIs JIBYX MOCAJ0K € 3a30pOM, JBYX [TOCA/I0K
C HATSATOM, JUJISl IBYX MOCAJIOK MEPEXO/IHbIX C YKa3aHUEM BCEX MX XapaKTepPUCTHUK (IIOCAJKU BHIOpaTh U3
3ananus). Hanecute Ha acku3e coOeTMHEHMS BAIMK-BTYIIKA 0003HAYEHHE [TOCAIKH TPEMsI CIIOCOOaMH.

3. BrimummTe U3 cnucka nocagoK NOCaaKy JUIs NOJUIUITHUKOB KaueHUs. Y KaXXuTe, KakKue U3 HuX
OTHOCATCS K MOCAJIKE MOAIIUITHUKA B KOPITYC, a KaKHe K I10CaJIKe Bajla B NOAIIUIIHUK. BeruepTute cxemy
pacrojIoXKeHus 1oJIei TOMyCKOB JUIsl OCAJKU HMOJIIMITHAKA B KOPIIYC M IOCAJKU Baja B IOJUIMITHUK
(mocaaku BBIOpaTh U3 3aJIaHUS).

4. Bemumure u3 Ta0bnuibl 2 pa3Mepbl pe3b00BBIX COSAMHEHNN. BrruepTrTe cXeMmy pacroiokKeHus
TOJIEH TOMYCKOB ISl PE3LOOBOr0 COEIMHEHUSI C TPUBEACHUEM PAacueTOB BCEX €r0 OCHOBHBIX MTApaMeTPOB.



5. Onpenenute pa3Mephl MIMOHKU IO pa3Mepy COeTUHEHHMS, BRBIOPAaHHOTO U3 CIHCKa mocanok (biok
b, . 1) u BerYepTHTE CXEMY PACIIOIOKEHHS MOJIEH JTOMYCKOB JJIsI IIMIOHOYHOTO COeUHEHHUS (pa3mep co-
eMHEHUS BEIOCpUTE W3 TaOJIAIIBI 3a/IaHUH ).

bnok B.

1. OnpenenuTe A pa3Mepa Bajla U pa3Mepa OTBEPCTHS W3 TaOIUIBI 2 BEJIMYHHY JOITYCTHMOTO
OTKJIOHEHHSI OT COOCHOCTH Bajla U OTBEPCTHS, BEIMUUHY JOMYCTUMOTO OTKIIOHEHHS OT KPYTJIOCTH KaXK-
JIOTO pa3Mepa U HAaHECUTEe UX Ha ICKU3.

bnok I.

1. Onpenennute OCHOBHBIE MapaMeTPhl 3y0UaTOTO COSTUHEHHUS.

3.4. UcxoaHble JaHHBIE I BBINOJTHEHUS] MPAKTUIECKO YacTH KOHTPOJILHOI padoThl
NcxonHbple maHHbIe pa30MTHI HA JIBE YacTH: JJIs OJO0KOB A u b mpejcTaBieH Habop pa3MepoB pas-
JUYHOTO XapakTepa, 1t 0710ka B mpeiokeHsl ABa pa3Mepa: pa3Mep Bajla U pa3Mep OTBEPCTHS.
B tabnuie 2 npeacTaBiieH npuMep 3aJaHus I KOHTPOJIBHOM paOoThl. ExxeroaHo coctap 3a1aHuid
M3MEHSETCS.

Tabmuna 2. Tabnwia 3agaduii A1 BRITTOJIHEHUS MPAKTHYECKON 9acTH paboTHI (TIpUMep).

Ne bioku A, b, B Baok I'

Bap m/z | Cremnenb
TOYHOCTH

1. 11m7, 646R7/h6, 340H8/h8, 020 s6, 11H8/m7, M10x1,25-6H/6h, 2/40 7

o16P7/n6, ..., o58K7/h6, o110H7/s6, 38k7, 38H7/96, ©22R8, 46H12,
290H7/p6, @100H7/10, 946M6, M64x4, 90M 7/k6, 030L0/N6, 072J57/h6

3.4. KpaTkue MeToqu4ecKkue YKa3aHus Ui BHINOJTHEHUS MPAKTHYECKOH YaCTH KOHTPOJIb-
HOIl padoThI

J1J1s BBINOTHEHU S MPAKTUYECKOM YacTH KOHTPOJIBHON pabOTHI 11e1eco00pa3Ho UCIOJIb30BATh METO-
JTUYECKHe YKazaHus /3/.

3aganus b 10omKHBI OBITH COMTPOBOXK/IEHBI AKKYPAaTHO BBIYEPUYCHHBIMU CXeMaMH C yKa3aHUEM BceX
pacueTHbIX napameTpoB. Hanpumep, Ha pucyHke | mokasaHo pacroJio;KeHUe IOJIei TOIyCKOB B Iepe-
xoaHOo# nocaake &72Js7/h6. Ha pucynke 2 mpUBOAMTCS TPU CIIOCOOA yKa3aHUs 0003HAYECHUS MMOCAIKU
Ha yepTexke. Ha prcynke 3 mpecTaBiIeHO paclookKeHHe MoJel TOMYCKOB B MOCAAKe MONINITHAKA Ka-
yenust Ha Bajl. Ha pucynke 4 m3o0pakeHa cxeMa paclojIOKeHHs MOoJieH JOIMyCKOB Uil pPe3b00BOTO Co-
enuHenus. Ha pucynke 5 npeacraBiena cxema paciosoKeH s oJield JOMyCKOB JUIsl IIITOHOYHOTO COeIH-
HeHus. [{ns 6;10ka B noymkHa ObITH IpHBeieHa cxeMa ¢ YKa3aHUEM BeJTMYMHBI IO CTUMOTO OTKJIIOHEHHS
OT COOCHOCTH Bajla ¥ OTBEPCTHS, BEIMYMHBI JOIIYCTUMOIO OTKIOHEHHS OT KPYTJIOCTH KaKIO0ro pazMepa
(pucyHoK 6).
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Pucynok 1. PacnonioskeHue 1moJieit TOmycKoB B IIepexo IHOM mocajike &J72Js7/h6.
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Pucynoxk 3. Pacriosiosxkenne mosieit T0IycKoB B ITOCaIKe MOAITUITHIKA Ha BaJl.
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Pucynok 4. CxeMa pacroJioxKeHus MoJiel J0IyCcKOB JuIsd pe3p0oBoro coeaquHernss M27—-6H/5g6g
(pe3nba ¢ kpynHbIM 11aroM 3,0).

FA BT
ol [Nk Y




BINE o/

Pucynox 6. Dcku3 neranu THIA BTYJIKH C YKa3aHUEM BEJIMYUHBI JOMYCTUMBIX OTKJIOHEHUH OT COOCHO-
CTH BaJla U OTBEPCTHUS], OT KPYIJIOCTH KaKJI0T0 pazMepa.

Pexomenayemas aurepatypa

1. 3emsnoit, Kupumi ['ennagpeBrd. MeTponorus, cTanaapTU3anms U cepTuduKaus : yaeoHoe
nocodue / K.I'. 3emmnsnoit, A.D. I'me3una ; M-Bo Hayku u Beiciiero oopasoBanus P®.— Ekare-
punOypr : U3a-Bo Ypain. yn-ta, 2022.

2. [Ipokomnen I'.A., [IIBegoBa A.C., [Ipokonen A.A. IIpaktukyMm o gucuumimmae « OCHOBBI B3aH-
MO3aMeHSIeMOCTH» JiJis cTyZieHTOB HamnpaBieHus 15.03.05 «kKoHCTpyKTOpCKO-TEXHOIOTHYECKOE
oOecrieueHre MAIIMHOCTPOUTENBHBIX MPOU3BOJICTBY. — PocToB-Ha-lony: JAI'TY, 2023.

3. HopmupoBanue TOYHOCTH B MAIIMHOCTpOEHUHU: yueOHoe moco6. By3oB/ C.I'.EMenbsHoB u ap. —
3-e u3n. — Crapsiid Ockon: THT, 2019.

4.  Texokcnept — uH(pOpPMAIMOHHO-CIIpaBoUHast cucteMa- htpp://ntb.donstu.ru
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['OCT 25346-89 OcHoBHble HOpMBI B3anMo3aMmeHsieMocTd. ECJIIT. O61mue mooKeHusi, psiibl
JIOITYCKOB U OCHOBHBIX OTKJIOHEHUH: YTBEpK/IeH U BBeJIeH B jelicTBue [loctanoBnenuem ['ocy-
napctBeHHoro komuteta CCCP mo cranmaptam ot 11.04.89 N 983: nata BBenenus 1990-01-01.
['OCT 25347-82 OcnoBuble HOpMBI B3auMozamensiemoct. ECJIIL. Ilonst tomyckoB 1 peKoMeH-
JyeMble [TOCaJIKH: YTBEPKICH U BBeJieH B aelicTBue [loctanoBnenuem ['ocyjapcTBeHHOTO KO-
muteta CCCP mo crangapram ot 21.07.82 N 2764: nata BBenenus 1983-07-01

I'OCT 3325-85 IMogmunuanky kauenus. [1oms 1omycKkoB u TexHUYeCKHe TpeOOBaHUs K TIoca-
JOYHBIM TOBEPXHOCTSIM BaJioB U KopitycoB. [locaaku: yTBepxieH u BBeieH B neiictBue Ilocra-
nosyienueM ['occrangapra CCCP ot 29.12.91 N 2314: nata BBenenus 1987-01-01

['OCT 23360-78 OcHOBHBIE HOPMBI B3auMo3aMeHsieMocTh. CoeIMHEHUs IIITOHOYHBIE ¢ TPU3-
MaTHYeCKUMHU IIOHKaMHU. Pa3Mephl MIMOHOK U cedeHui 1a3oB. J[omycku 1 mocajgku: yTBep-
kJ1eH u BBefleH B neiicTBue [loctanoBnennem ['ocynapcrsennoro komutera CCCP mo crangap-
taM oT 17 HostOpst 1978 r. N 3034: nata BBenenus 1980-01-01.

['OCT 1139-80 OcHoBHBIE HOPMBI B3anMo3amMeHsseMOoCcTH. CoeTMHEHUS IIUTUIIEBBIE TTPSIMO00Y-
Hble. Pa3zMepsl u 1onmycku: yTBEpKIeH U BBeJleH B jaelicTBue [loctanoBnenuem ['ocygapcTBen-
HOTO KomuTeTa 1o crangaptam ot 03.06.80 N 2516: nara BBenennst 1982-01-01.

I'OCT 9150-81 OcHOBHBIE HOPMBI B3aMO3aMeHsseMOCTH. Pe3p0a meTpudeckas. [Ipoduis:
yTBEpKIEeH U BBeJieH B JiericTBue [loctanoBiennem I'ocynapctBennoro komureta CCCP 1o
crangapram oT 23 ampens 1981 roma N 2084: nara Beenenns 1982-01-01.

I'OCT 16093-81 OcHoBHBIE HOPMEBI B3anMo3aMeHssieMocTH. Pe3rba meTpudeckas. Jlomycku. I1o-
CaJIKU C 3a30pOM: YTBEpKJeH U BBeJeH B AeiicTBue [loctanopienneM ['ocygapcTBeHHOTO KOMU-
teta CCCP mo crangaptam ot 18 mrons 1981 r. N 3001: nata BBenenus 1982-01-01.

['OCT 24642-81 OcHOoBHBIE HOPMBI B3auMo3aMeHsieMocTH. Jlomycku GOopMBI B pacIiooKeHUs
noBepxHocTeid. OCHOBHBIE TEPMUHBI U OIIpE/IeNICHUs: YTBEPKJIEH U BBeJieH B nelictBue [locra-
HoBlieHnneM | ocygapctBenHoro komurera CCCP no crangapram ot 18.03.81 N 1423: nara BBe-
neuns 1981-07-01

['OCT 24643-81 OcHoBHBIE HOPMBI B3auMo3aMeHsieMocTH. Jlomycku GopMbI B pacioioKeHUs
noBepxHocTeld. UncnoBble 3HaYeHUs: YTBEPKACH U BBeJleH B aelicTBue [loctanoBnenuem ['ocy-
napctBeHHoro komurera CCCP no crangapram ot 18 mapra 1981 r. N 1423: nara BBeneHust
1981-07-01.

['OCT 2.308-79 ECK]I. Ykazanue Ha yepTekax JOIMyCKOB ()OPMBI U PACIIOJIOKEHHUS IIOBEPXHO-
CTeil: yTBep K/eH U BBeJieH B jeiicTBue [locranosnenunem ['ocygapcrsennoro komutera CCCP
o craaaptam ot 4 saBapst 1979 r. N 31: gara Beeaenus 1980-01-01.

['OCT 1643-81 OcHoBHble HOpMBI B3anMo3ameHsseMocTH. [lepenaun 3yOuaTeie nHIMHIpHYE-
ckue. Jlomycku: yTBep:k/ieH u BBeJieH B AeiicTBue IlocranoBnenuem ['ocy1apcTBEHHOIO KOMU-
teta CCCP mo crangaptam ot 21 anpens 1981 r. N 2046: nata BBeaenus 1981-07-01.

['OCT 2789-73 IllepoxoBarocTh MOBEepXHOCTH. [lapaMeTphl U XapaKTEpUCTUKU: YTBEPKJIEH U
BBeJieH B JerictBue [loctanoBinennem [ ocynapctBenHoro komurera ctanaaptroB Copera Munu-
ctpoB CCCP ot 23.04.73 N 995: nara BBenenus 1975-01-01.



Tabnuna 1. 3HaueHus JOMYCKOB, MKM (JlaHa B COKpAIEHUHN )

[Ipunoxenus.

WNuTepBan HOMUHATB- KBamuteT

HBIX pa3MepOB, MM 5 6 |7 |8 |9 10 |11 12 13 14 15
Jlo 3 4 |6 |10 [14]|25 |40 |60 100 | 140 | 250 | 400
CB.3 10 6 5 |8 |12 |18|30 (48 |75 120 | 180 | 300 |480
CB. 6 10 10 6 |9 |15 ]22|36 |58 |90 150 | 220 | 360 |580
Cs. 10 10 18 8 1118 [ 27|43 |70 | 110 |180 |270 |430 |700
Cg. 18 o 30 9 13[21 [33|52 |84 |130 |210 | 330 |520 |840
Cg. 30 o 50 11 [16]25 | 3962 |100 [160 | 250 |390 |620 | 1000
Cg. 50 o 80 13 [19]30 |46 74 120 [190 | 300 |460 | 740 | 1200
Cg. 80 10 120 15 2235 |54[87 140 [220 | 350 |540 |870 | 1400
Cg. 120 1o 180 18 [25]40 |63]100]|160 | 250 |400 | 630 | 1000 | 1600
Cg. 180 mo 250 20 |29]46 |72|115|185 | 290 |460 | 720 | 1150 | 1850

Tabnuma 2. OcHOBHBIE pa3Mephl IIIOHOK U MIMTOHOYHBIX a30B B COEIMHEHUSX ¢ IPU3MATUUECKUMU
HITTOHKAMU (B COKPAIIEHHOM BapHaHTE).

HoMuHaJIBHBIN pazMep MINOHKHA, MM I HoMuHaJIbHBIN pazMep naza, MM |
JlnameTp Basa d,
M bx h ®acka S | I'ny6una h | Pammyc r |
max | min | Ha Bauty tl | Ha BTYJIKE 12 | max | min |
CB. 12 o 17 5x5 3.0 2.3
CB. 17 mo 22 6x6 3.5 2.8
Cg. 22 mo 30 7x7 0.40 0.25 4.0 3.3 0.25 |0.16
Cs. 22 5o 30 8x7 4.0 3.3
Cs. 30 no 38 10x8 50 3.3
Cg. 38 no 44 12x8 5.0 3.3
Cs. 44 1o 50 14x9 0.60 0.40 5.5 3.8 0.40 (0.25
CB. 50 mo 58 16x10 6.0 4.3
Ca. 58 10 65 18 x 11 7.0 4.4
CB. 65 1075 20x12 7.5 4.9
Cg. 75 no 85 22x14 9.0 5.4
Cg. 85 10 95 25x 14 0.80 0.60 9.0 5.4 0.60 (/0.40
CB. 95 o 110 28 x 16 10.0 6.4
Cs. 110 1o 130 32x 18 11.0 7.4
[Tpumevanus: B 060cHOBaHHBIX ciIydasx (ITyCTOTEbIe BaJbl, Iepeada MOHMKEHHBIX KPYTAIIAX MO-
MEHTOB M T.I1.) JIOITYCKACTCs IPUMEHSITh MEHbBIIIUE pPa3Mephbl CEUCHHM CTAHIAPTHBIX IMITIOHOK.

Tabmuna 3. [Ipegenbable OTKIOHEHUSI M TOCAAKU MIIMIOHOYHBIX COSTMHEHUN

1oJie IONycKa pa3Mepa MpH COeTMHEHUN

JIIEMEHT COETUHEHUSI

HOPMaJIbBHOM |

|

CBOOOTHOM TUIOTHOM |

[IMPHHA HITOHKH | h9 | h9 | h9 |
MMpYHA 11a3a Ha BTy I H9 | N9 | P9 |
IMUpUHA 11a3a Ha BTyJ’IKel D10 | Js9 | P9 |




Tabnuna 4. 3HayeHns OCHOBHBIX mapaMeTpoB MmeTpuueckux pe3pd o I'OCT 9150-81

mar

HapyKHBIN guametp d s

pe3b0BI pessd cpeanunii quametp d2, D2, Mmm BHYTpeHHuUi maverp d1, D1,
P, MM C KpYIIHBIM || C MCJIKUM MM
raromM, MM || marom, Mm
1 |6 |8 10 |5.350 7.350 9.350 |4.917 6.917 8.917 |
1.25 |8 |10 |7.188 9.188 |6.647 8.647 |
15 |10 121416  |9.026 11.026 13.026 15.026  |18.386 10.386 12.386 14.386 |
1.75 |12 | |10.863 |10.106 |
14 16 12.701 14.701 16.701 18.701 |[11.835 13.835 15.835 17.835
2 18202224 156 701 20 701 19.835 21.835
25 |182022 | |16.376 18.376 20.376 |115.294 17.294 19.274 |
24 27 3036 42 48 |22-051 25.051 28,051 34.051 |20.752 23.752 26.752 32.752
3 c5 64 72 80 |40.05146.051 54.051 62.051  (38.752 42.752 52.752 60.752
70.051 78.051 68.752 76.752
35 |3033 | |27.727 30.727 |26.211 29.211 |
36 33.402 61.402 69.402 77.402 |31.670 59.670 67.670 75.670
4 64728090 Jig7 400 85.670
45 |42 | |39.077 |37.129 |
5 |48 | |44.752 |42.587 |
64 60.103 68.103 76.103 86.103 |57.505 65.505 73.505 83.505
6 ‘ ‘72 8090 100‘ 96.103 93.505
Tabmumna 5. [IpenenpHble OTKIIOHEHUSI OTBEPCTHSI BHYTPEHHETO KOJIbIA MOJIITUITHUKA, MKM
Knacc 0 Knacc 6
I/IHTepBaIIBI HOMUHAJIbHBIX THAMCTPOB
HHWXKHEC | BEPXHECC | HUKHEEC | BEPXHEC
CB. 10 10 18 -8 0 -7 0
Cs. 18 10 30 -10 -8
Cs. 30 no 50 -12 -10
C. 50 10 80 -15 -12
Cs. 80 10 120 -20 -15
Ca. 120 10 180 -25 -18

Ta6Jmua 6. HpeI[CJ'IBHI)Ie OTKJIOHCHU HAPY>XHOI'O KOJIbIlA ITOJINHWITHUKA Ka4YCHUA, MKM

Knacc 0 Kiacc 6
VHTepBaibl HOMEHAIBHBIX
METpPOB HMKHee | BepxHee HIDKHEE BEpXHEE
Cg. 18 0 30 -9 0 -8 0
Cs. 30 mo 50 -11 -9
Cs. 50 1o 80 -13 -11
Cg. 80 10 120 -15 -13
Cs. 120 o 150 -18 -15
Cs. 150 10 180




Cs. 180 mo 250

-25
-30

-18
-20




