[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: MapanuH Makcum Anekceesuy

[lomxHocTb: PekTop

[ata nognucanus: 28.07.2026 12:00:43

YHMKANbHbI NPOrPaMMHBIA KNHOY: Hpnnomenne 9.4.27 ¢ OIIOII-IIIICC3
7708e3a47e66a8ee02711b298d7c78bd1e40bf88 o cnemuagbuocTu 23.02.01

IIpunoxenue 1

®OH/I OLIEHOYHBIX CPEJACTB
YUEBHOM AUCHUILJIAHBI

OI1.01 Huoswcenepnasn zpaguxa
OCHOBHOI1 MpPo(ecCHOHATBHOI 00pa30BaTEIbHOI MPOTrPaAMMBI
Mo CNeNUAJIBLHOCTH
23.02.01 Opzanuzauun nepeso3ok u ynpasienue Ha mpancnopme (no euoam)
(ba3oBast H0Aro0TOBKA cpeaHero npodeccHoHaIbLHOr0 00pa3oBaHus)



> wWwowown -

N

Copnep:xkanue

[TactiopT KOMITIEKTa KOHTPOJIBHO-OIIEHOYHBIX CPEJICTB.

Pe3ynbTarhl ocBOeHUS Y4eOHOM MUCITUTUIMHEIL, TOAJICKAIINE TIPOBEPKE.
OrneHka 0CBOCHHUS Y4€OHOU JUCHUTIIAHBIL:

@DOpMBI 1 METOJIBI OIICHUBAHMS.

KomudukaTop oieHOYHBIX CPENICTB.

3amanus 7151 OIICHKW OCBOCHMS TUCIIMIUIAHEI.



1. ITacmopT KOMILIEKTAa KOHTPOJIbHO-OLEHOYHBIX CPeICTB

B pesynbraTte ocBoenust yuyeOHOW gucuuruinHbl OI1.01 Huowcenepnas
epaguxa oOydaroImuiicss NOMKeH obOnanate npeaycMmorpeHHsiMu OI'OC mo
cnenuanbHocT 23.02.01 Opeanuzayus nepesosok u ynpasienue Ha MpaHcnopme
(no sudam) (bazoseas noocomoexa) CACAYIONTUMHI 3HAHUSIMH, YMECHUSMHU, KOTOPHIC
dbopmupyIoT TIpodeccCHOHaTbHBIE KOMIIETCHIINN, W OONUMHU KOMIIETEHITUSMU, a
TaKKe JUYHOCTHBIMU pe3yJbTaTaMH OCBAaMBAEMbIMH B paMKax MPOTPaMMBbI
BOCIIUTAHUS:

VY1 - unTaTh TEXHUYECKUE YEPTEXKH;

VY2 - obopMIISITh MPOEKTHO-KOHCTPYKTOPCKYIO, TEXHOJIOTHUECKYIO U APYTYIO
TEXHUYECKYIO JOKYMEHTALHIO.

31 - OCHOBBI IPOEKIIMOHHOTO YEPUECHUS,

32 - mpaBuwia BBINOJHEHUS YEPTEkKEH, CXEeM M HICKU30B IO MPOPUITIO
CIEUUAIBHOCTH;

33 - crpyktypy u odoOpMIEHHE KOHCTPYKTOPCKOM, TEXHOJOTHUECKOMH
JIOKYMEHTAIIUU B COOTBETCTBUU C TPEOOBAaHUSAMM CTaHAAPTOB.

OK 01 Bribupats ciocoObl pemieHus 3a1a4d npopecCHOHaTbHON IeSITEHOCTH
MIPUMEHHUTENILHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02 Hcnonp3oBaTh COBPEMEHHBIC CpEACTBA MOMCKA, aHaIW3a |
MHTEpIpeTaluu UHPOpMAIMK U UHPOPMAIIMOHHBIC TEXHOJIOTUHU JIJISl BBHIOJIHEHUS
3a]1a4 MPO(PECCUOHAIBHOMN IE€ATEITbHOCTH.

I[IK 2.1 OpranuzoBbiBaTh pa0OTy IMEpCOHANIa IO IUIAHUPOBAHUIO W
OpraHu3alyy [EPEBO30YHOrO MpoIiecca.

IIK 3.1 OpranuzoBbiBaTh pabOTy MepcoHana Mo oOpaboTKe MEPEeBO30YHBIX
JOKYMEHTOB W OCYIIECTBIIEHHIO pacu€TOB 3a YCIyTH, MPEAoCTaBJIsieMble
TPAHCIIOPTHBIMU OPTraHU3aLUSIMU.

JIP 4. TlposBnsitominidi U AEMOHCTPUPYIOIIUMN YBa)XXEHHUE K JIIOASM Tpy[a,
OCO3HAIOUINI [IEHHOCTh COOCTBEHHOro Tpyaa. CtpeMsiuiics K OpMHUPOBAHUIO B
CETEBOI cpelie INYHOCTHO U Mpo(heCCHOHATBHOTO KOHCTPYKTUBHOIO «IIU(POBOTO
cuena;

JIP 13. TotoBHOCTH OOy4Yaromerocss COOTBETCTBOBATh OXKUJIAHUSIM
paboroaarenei: OTBETCTBEHHBIN COTPYIHUK, TV CHUATUIMHUPOBAHHBIM,
TPYAOIIOOUBBIN, HAIICTICHHBIM HA JOCTHKEHHUE MOCTABICHHBIX 3a/1a4, Y(P(HEKTUBHO
B3aUMOJECUCTBYIOIINM C 4YJIEHAMH KOMAaHJbl, COTPYIHWYAIOIIMKA C JPYTUMH
JIFOJIbMU, TPOCKTHO MBICIISIIUH;

JIP 27. IIposiBasitomuid ciocCOOHOCTH K HETPEPHIBHOMY PA3BUTHIO B 001aCTH
poecCHOHANTBHBIX KOMITIETCHIINN W MEKIUCITUTITHHAPHBIX 3HAHUN;

JIP 30. OcymecTBasSIOMUNA TOUCK ¥ HWCIOJb30BaHWE WHGOPMAIIHH,
HeoOxomuMon  juist  d(PQPEKTUBHOTO  BBIMOTHEHWS  PA3IMYHBIX  3aj]ad,
po(eCCHOHANTEHOTO U JIMYHOCTHOTO Pa3BUTHS.

dopmon arTecTanyuu 1§(0] yueOHOH TUACIUATUINHE SIBIISIETCS
Au(pPepeHIMPOBAHHBIH 3a4eT.



2. Pe3yabTarsl
npoBepKe
2.1.

OCBOEHHMS Y4YeOHOW MCIUIJIMHBI,

nmoaJjekaiiue

B PE3YJIbTATC aTTCCTAlINU 110 yqe6H0ﬁ AUCHUIIIIMHEC OCYHICCTBIIICTCA

KOMIUICKCHAA IIPOBCPKaA CIICAYIOOINX YMCHI/Iﬁ 151 3HaHI/If/'I, a TaxKXKC JIHMHaMHKa

dbopmMupoBaHUs  OOIIMX,

npodeccruoHaIbHBIX

PE3YIILTATOB B PAMKaX IIPpOrpaMMbl BOCITUTAHHWA!

KOMHGTeHHI/Iﬁ n JIMYHOCTHBIX

PesyabTaTnl 00yueHus

Iloka3zaresn oueHKH pe3dyJjabTara

(I)opMa KOHTPOJIA H

(Y, 3, OK/IIK, JIP) OlleHNBaHUA

YMmerh:

¥1 - yurath TEXHUYECKUE CBOOOTHOE BIaJICHHE TEXHUKOM YTEHUSI | SKCIIEPTHOE

YePTEKH TEXHUYECKUX YePTEKei HaOIIIO/IeHUE Ha

OK 01, 0K 02, IIK 2.1, IIK 3.1 MPaKTUYECKHUX

JIP 4, JIP 13, JIP 27, JIP 30 3aHSATHUAX, OLICHKA
BBITIOJTHEHUS
rpadudeckux pador,
muddepeHInpoBaHHbIN
3a4eT

Y2 - opopMIIATh IPOESKTHO- BJIa/ICHHE OCHOBHBIMH IIPUEMaMHU AKCIIEPTHOE

KOHCTPYKTOPCKYIO, PabOTHI € TPOEKTHO-KOHCTPYKTOPCKOW, | HAOIIOJeHHE Ha

TEXHOJIOTHYECKYIO U IPYTYIO TEXHOJIOTHYECKON U Ipyron MPAKTUYECKUX

TEXHUYECKYIO JOKYMEHTAIMIO | TeXHUICCKON JOKyMEHTAIUEeH 3aHATHSX, OI[CHKA

OK 01,0K 02, TIK 2.1, IIK 3.1 BBIIOJTHEHUS

JIP 4, JIP 13, JIP 27, JIP 30 rpadudeckux pador,
muddepeHInpoBaHHbIN
3a4eT

3Harth:

31 - OCHOBBI TPOCKIIHOHHOTO 3HATh OCHOBBI MPOCKITHOHHOTO IKCIIEPTHOE

YepUYeHHS YepUeHHUs], TPaBUIJIa BHITIOTHEHUS HaOIoIeHUe Ha

OK 01,0K 02, TIK 2.1, TIK 3.1 | ueprexeid, CXeM U ICKHU30B IIPH MIPAaKTUYECKHUX

JIP 4, JIP 13, JIP 27, JIP 30 pernieHrnr TpoeCCUOHANBHBIX 33/1aY | 3aHATHUAX, OI[EHKa
BBITIOJTHCHHSI
MPAKTHYECKUX

(rpaduueckux) pador,
YCTHBIH OIIPOC,

¢ depeHInpOBaHHbBIN
3a4eT

32 - npaBuiia BHITOJIHEHUS 3HATh MIPABWJIA BHIIOTHCHUS IKCIIEPTHOE

4epTexkei, CXeM U ICKU30B IO YepTeKeid, CXeM U ICKU30B MIPH HaOII0IcHUE HAa

MPODHITIO CHIETIMATEHOCTH pernreHny Mpo(heCCUOHATBHBIX 337a9 | MPAKTUIESCKUX

OK 01, 0K 02, IIK 2.1, TIK 3.1 3aHSATHUAX, OIICHKA

JIP 4, JIP 13, JIP 27, JIP 30 BBITIOTHEHUS
MPAKTUIECKUX

(rpaduueckux) pador,
YCTHBIN OIIPOC,

¢ depeHInpOBaHHbBIN
3ayer
33 - cTpykTypy 1 opopmiIeHHE | 3HATH CTPYKTYpPY U 0OpMIICHHUE HKCITIEPTHOE
KOHCTPYKTOPCKOH, KOHCTPYKTOPCKOM, TEXHOJIOTMUECKON | HabJroJeHne Ha
TEXHOJIOTUIECKOM JOKYMEHTAITUN B COOTBETCTBUH C MPAKTUIECKUX
JOKYMEHTAIMH B COOTBETCTBUHU | TPEOOBAHUSMHU CTaHAAPTOB 3aHATHUSX, OLIEHKA
¢ TpeOOBAHUSMHU CTaHAAPTOB BBITTOJTHEHUS




OK 01, 0K 02, IIK 2.1, IIK 3.1 MPaKTUYECKHUX

JIP 4, JIP 13, JIP 27, JIP 30 (rpaduuecknx) padbor,
YCTHBIN OIpOC,
mddepeHIpPOBaHHBIN
3a4eT

3. OueHka ocBOeHHS Y4eOHO AUCHUTITUHBI:

3.1. ®opMbI 1 MeTOAbI KOHTPOJISI.

[IpeameToM OIIEHKU CiIyKaT yYMEHHUs W 3HaHusA, npenycmorpeHHbie OI'OC
no aucuurumne OI1.01 Huosxcenepnas epaghuxa, nanpaBieHHble Ha GOPMHUPOBAHUE
001X U MPOPECCUOHAIBHBIX KOMITETEHIIUN, a TAaKKEe TUYHOCTHBIX PE3yJbTAaTOB B
paMKax IporpaMMbl BOCITUTAHHUS.




KOHTpOJIl) H OIICHKAa OCBOCHHUA y‘l@ﬁHOﬁ AUCHOUIIJIMHBI 110 TEMaM (pa3z[eﬂaM)

OnemeHt Y /] DopMBbI U METOABI KOHTPOJIS
Texymuii KOHTPOJIb PyOexHbII KOHTPOJIb IIpomexxyTouHas arrecranus
Dopmbl [Iposepsemsbie OK, T1K, Dopmbl [Iposepsiembie OK, dopma [IpoBepsiembie OK,
KOHTPOJIS v, 3, JIP KOHTPOJIA IIK, Vv, 3, JIP KOHTPOJIS IIK, Vv, 3, JIP
Pa3nea 1. KP Nel Vi1,¥V2, 31, 32, /3 Vi1,¥V2, 31, 32,
I'paduyeckoe oopmiieHue OK 01, OK 02, OK 01, OK 02,
uepTexei IIK 2.1, I[IK3.1, JIP 4, IIK 2.1, I[IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.
Tema 1.1. OcHOBHBIE YO Vi, V2, 31, 32, 1IP Nel Vi, V2, 31, 32,
cBeeHus o opopmiienuto | 113 Nel - Ne3 OK 01, OK 02, OK 01, OK 02,
yepTexei CP Nel 1IK 2.1, IIK3.1, JIP 4, IIK 2.1, [IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.
Paznen 2. Buabl KP Nel Vi, V2, 31, 32, I3 Vi, V2, 31, 32,
NPOoCHMPOBAHUSA U OK 01, OK 02, OK 01, OK 02,
3J1€MEeHThl TEXHUYECKOI0 IIK 2.1, [IK3.1, JIP 4, IIK 2.1, TIK3.1, JIP 4,
PHCOBAHUSA JIP 13, JIP 27, JIP 30). JIP 13, JIP 27, JIP 30).
Tema 2.1. MeTtoapl u YO Vi1, V2 31, 32,
npueMbl MNpPOeKUHOHHOro | [13 Ned - Ne9 OK 01, OK 02,
yepuyeHUsT M TeXHHYECKoe CP Ne2 IIK 2.1, TIK3.1, JIP 4,
pHCcOBaHHUe JIP 13, JIP 27, JIP 30.
Pa3nea 3. KP Nel Vi, V2, 31, 32, I3 Vi, V2, 31, 32,
MAIIMHOCTPOUTEILHOE OK 01, OK 02, OK 01, OK 02,
yepyeHHe, YePTEeKH U IIK 2.1, TIK3.1, JIP 4, IIK 2.1, TIK3.1, JIP 4,
CX€eMbI 10 CIEHAJbHOCTH, JIP 13, JIP 27, JIP 30. JIP 13, JIP 27, JIP 30.
3JIEMEHThI CTPOUTEJIbHOIQ
yepyeHus.
Tema 3.1 Yo Vi, V2, 31, 32, 1IP No2 Vi, V2, 31, 32,
MammHoOCTpOUTEIbHOE 113 Nel0 - Ne20 OK 01, OK 02, OK 01, OK 02,
yepyeHue CP Ne3 IIK 2.1, TIK3.1, JIP 4, IIK 2.1, TIK3.1, JIP 4,

JIP 13, JIP 27, JIP 30.

JIP 13, JIP 27, JIP 30.




Pasznena 4. Maniuuas

r[gaghmca

1IP Ne3
KP Ne 2

Vi1, V2, 31, 32,
OK 01, OK 02,
1IK 2.1, 1IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30.

A3

Vi1, V2, 31, 32,
OK 01, OK 02,
1IK 2.1, 1IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30.

Tema 4.1 O0uIue cBeaeHud

o CAIIPe—cucreme
ABTOMATU3HPOBAHHOIO
NMPOEKTHPOBAHUS

YO
113 No2| - No24
CP Ne4

Vi1, V2, 31, 32,
OK 01, OK 02,
1IK 2.1, 1IK3.1, JIP 4,
JIP 13, JIP 27, JIP 30.




3.2 Koau(pukaTop oueHOYHbIX CPeACTB

OYHKIMOHAIBHBIA PU3HAK
OLIEHOYHOT'O CPEJICTBA
(T KOHTPOJILHOTO 3aJIaHMS])

Kon
OIICHOYHOTO CPEJICTBA

YcTHBI onpoc YO
ITpoBepounas padoTa ITP No n
[IpakTueckoe 3anstue Ne n I13 Ne n
KonTtponbsHas pabora Ne n KP Ne n
3amanust 1711 caMocToATeNbHOM paboTsl | CP
HuddepennupoBanHblii 3a4ET 13




4.3ananns 151 OeHKH OCBOCHHUS THCIUILINHEI

TEKYIIUH KOHTPOJIb

IpakTuyeckue 3ansitus Ne 1-24

Paznen 1. I'paduueckoe odopmuenmne ueprexeit

Tema 1.1. OcHOBHBIE CBeAeHUS O O(DOPMIICHHIO YepTEKEN
[Ipaktrueckoe 3anstre Nel

OTtpaboTka MpaKTUIECKUX HABBIKOB BBIUEPUMBAHUS JTUHAN YePTEKA
IIpakTnueckoe 3ansatue Ne2

BrinonHenne Haanuceil uepTekHpIM pudToM

[TpakTueckoe 3anstue Ne3

BrruepunBanue KOHTypa J€Taiu

Paznen 2. Buabl npoenrpoBaHus ¥ 3JIEMEHThI TEXHHYECKOTO PUCOBAHUS

Tema 2.1. Mertoapl v npreMbl MPOEKIIMOHHOTO YEPUCHUS U TEXHUYECKOE PUCOBAHKE

[TpakTueckoe 3ansitue No4

BrlnonHeHre KOMIUIEKCHOTO YepTeka TeOMETPUYECKUX Tell M MPOEKIHH TOYEK,
JeXKaIUX Ha HUX

IIpakTueckoe 3ansatne NeS

[TocTtpoenue TpeTbel MNPOCKIMH MOJEIA MO ABYM 3aJaHHBIM. AKCOHOMETpHUYECKas
MPOEKIUS MOJAEIIN

[IpakTnueckoe 3ansatre Neb

ITocTpoeHre KOMIIJIEKCHOIO YEPTEKA MOCIIH.

IIpaktrueckoe 3anstue No7

BrINonHeHre KOMIUIEKCHOTO YepTeXka NEPECEKAIOIUXCS TEIL.

[TpakTnueckoe 3ansatue Ne§

ITocTpoeHne cedeHust TEOMETPUUECKUX TEJI IIIOCKOCTHIO

[TpakTueckoe 3anstre Ne9

BrinosHeHne TEXHUYECKOTO PUCYHKA MOJIENN

Paznen 3. MamMHOCTPOUTENBHOE YEPUYEHUE, YEPTEHKU U CXEMBI [0 CHENUAIBHOCTH,
AJIEMEHTBI CTPOUTEIHLHOTO YEPUCHHUSL.

Tema 3.1 MammHOCTPOUTENIBHOE YEPUECHUE

[IpakTnueckoe 3anstue Nel(

BrinosHeHne npocToro pa3pe3a MOAEH.

[TpakTueckoe 3ansitue Nel 1

BrinosHeHre akCOHOMETPUU JE€Talu C BEIPE3OM YETBEPTH

[TpakTueckoe 3ansitue Nel2

BrinonHeHne cedyeHuid, CIIOXKHBIX  pa3pe30B JETajliel BaroHOB WIIA IOTPY304YHO-
pa3rpy304YHBIX MAIIMH KEJIE3HOA0POKHOTO TPaHCIIOPTa

[TpakTueckoe 3ansitue Nel3

BrinonHeHne 3CKU30B feTanel MOJABUAKHOTO COCTaBa KEJIE3HOAOPOKHOIO TPAHCIIOPTa

[Ipaktuueckoe 3anstue Nol4




Brinonnenue ueprexa pe3b00BOro COeAMHEHUS.

[Tpaktuueckoe 3ansitue Nels

BrinonHenne 3CKUM30B jeTaleil K COOPOYHOMY Y3Jy BaroHOB WM TOTPY304YHO-
Pa3rpy30YHBIX MAIIKH KEJIE3HOIOPOKHOTO TPAHCIIOPTA

[IpakTueckoe 3anstue Nel6

BrinonHenue scku3za cOOpPOYHOTO y3Jia TEXHUYECKUX CPEICTB JKEIE3HOJO0POKHOrO
TpaHCIopTa.

[Ipaktrueckoe 3anstre Nel7

Odopmitenne crienudukanuu

[Ipaktrueckoe 3anstre Nel8

BrinonHenne 3CKu30B Jeraneid cOOpOYHOM — eAuHUIBI.  BbimomHeHue padounx
yepTexKel JeTaneil BaroHOB WM MOTPY30YHO- Pa3rpy304HbIX MAIIUH KEJIE3HOI0OPOKHOTO
TpaHcIopTa

[IpakTueckoe 3anstue Nel9

BrimonmHeHne cxem y310B JA€Taj€d BAarOHOB WJIM  IOTPY30YHO-Pa3rpy304YHBIX
MAaIlIMH KEJIE3HOI0POKHOTO TPAHCTIOPTA.

[TpakTueckoe 3ansitue No2(

UteHue apXUTEKTYPHO-CTPOUTEIIbHBIX YEPTEKEM

Paznen 4. MamnnHas rpaduka

Tema 4.1 O6mme cBeaenuss o CAIlPe—cuctemMe  aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS

[IpakTrueckoe 3ansTue No2 1

[TocTpoenue mockux uzobdpaxenuit B CAIlPe.

[Ipaktrueckoe 3anstue No22

[TocTpoenue koMIuiekcHOro yeprexa reomerpuueckux ten B CAlIPe.

[TpakTueckoe 3ansitue No23

Brinonnenune pabouero uepreka JeTadd BaroHOB HIJIM TOTPY30YHO-PA3TPY30UHBIX
MAIIIHH JKeJIe3HoA0poxkHOoTo TpaHcnopTa B CAITPe.

[TpakTnueckoe 3ansitue No24

BrinonHenne cxemsl xkene3noaopoxxHoit craniuu B CAIIPe.

Kontponupyemsie komniereniiuu OK 01, OK 02, I1K 2.1, T1K3.1

Kpurepuu oieHKHM NPaKTHYECKUX 3aHATHH:

Pe3ynpTaTomM paboThl MO KaKIOMY MPAKTUYECKOMY 3aHSATHUIO ABIAETCS 0(OpMIICHHE
ordyera n ero 3ammra. OLEHKY 3a NPAKTHUYECKOE 3aHATHE IPENONABATENb BBICTABIISACT
MocJie 3aluThl oTyeTa. [IpakTuyeckre 3aHsITHS OLIEHUBAIOTCA MO MATHOAIIILHOM 1IKaJIe:

«5» 02JJI0B BBICTABJIACTCH 00y4ar0IeMycs, eCJIu:

— palGoTa BBINOJHEHAa TMOJHOCTBIO W  TpPaBWIbHO; paboTa  BBHINOJHEHA
CaMOCTOSITeNIbHO; paboTa claHa ¢ COOJIIOJIEHHEM BCEX CPOKOB; COOJIIOJIEHBI BCe MpaBuiia
odopmileHUs1 0TUETA; ClIeTaHbl IPAaBUIbHbIE BBIBOIBI,

— BO BpeMsl 3alIUThl 00YYarOIINiiCs MPaBUIbHO MOHUMAET CYIIHOCTh BOIIPOCA, JaeT
TOYHOE OIIPEACICHUE M HCTOJIKOBAHWE OCHOBHBIX IIOHATHM, CTPOUT OTBET IO
COOCTBEHHOMY IUIaHy, CONPOBOXAAET OTBET MpUMEpamMH, yMeeT NPUMEHUTh 3HAHUS B



HOBOM CHUTyallud, MOXKET YCTAHOBHUTH CBSI3b MEXKAY HM3y4aeMblM WU paHEe H3YYEHHBIM
MaTepuagoM H3 Kypca, a TaKKe C MaTepuajoM, YCBOEHHBIM IpU HU3YYEHUU JPYTUX
JTVCLUILINH;

«4» 0aJ/11a BBICTABJISIETCH 00y4YaIOUIEeMYCsl, €CJIN:

— paboTa BBINOJHEHA MPABUIBHO C YYE€TOM 2-3 HECYIIECTBEHHBIX OLIMOOK
UCIIPABJICHHBIX CAMOCTOSITENIBHO MO TPeOOBAHMIO IMpemnojaaBaTelis; paboTa caHa B CPOK
(iubo ¢ omozgaHWeM Ha JBa-TPHU 3aHATHS), €CTh HEKOTOpbIE HEAO0YEThl B O(OpMIICHUH
OTUETa;

— BO BpeMsl 3alUThl OOyYalolUiiCs MTPaBUILHO MOHUMAET CYIIHOCTh BOIPOCA, AACT
TOYHOE ONpPEICIICHUE W WCTOJKOBAaHWE OCHOBHBIX TMOHSITHUH, HO OTBET JaH 0e3
HCIIOJB30BaHUs COOCTBEHHOTO TJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHS 3HAHUW B HOBOM
CUTyalnuu, 0e3 MCITOJIb30BAHUS CBSA3EH C paHee M3YYCHHBIM MATEPHATIOM M MaTepUajioM,
YCBOCHHBIM MPU U3YUYCHUU APYTUX AUCIUTLIINH;

«3» 0aJ11a BBICTABJISIETCA 00y4YaIOUIEeMYCsl, €CJIN:

— paboTa BBINOJHEHA MPABWJILHO HE MEHEE YeM Ha MOJOBUHY WJIM JIOMYIlEeHA
CYIIECTBEHHAs] OMMOKa, HO OOydYarouuics BIaJeeT o00sA3aTeNIbHBIMA 3HAHUSIMHU H
YMEHUSIMU TI0 TIPOBEPSIEMOM TeMe; 00yJaronuiicss MHOTOKpaTHO oOpaliaercs 3a OMOIIBIO
npenojiaBaresis; paboTa cliaHa ¢ Ono3JlaHueM OoJiee Tpex 3aHsATUM; B OPOPMIICHUHU OTYeTa
€CTh OTKJIOHEHHUS U HECOOTBETCTBUS MIPEABSABIIEMBbIM TPEOOBAHUSIM;

— BO BpeMsl 3alIUThl 00yJaIOUIUICs MPABUIHLHO MMOHUMAET CYITHOCTh BOMPOCA, HO B
OTBETE UMEIOTCS OTJEIbHBIE TPOOEIbI B YCBOEHUU BOIIPOCOB KypCa;

«2» 0aJ171a BBICTABJIAETCH 00y4YarOUIEeMYCsl, €CJIM:

— BBINIOJJHEHO MEHBIIE MOJOBUHBI TPEAJIOKEHHBIX 3aJlaHui, TOMYyIICHBI JBE (U
0oJiee) CyIIECTBEHHbIC OIIMOKKM B XOJ€ padOThl, MOKa3aBIIKME, YTO OOYy4YarOIIUHCA HE
BJIaJIceT 00s3aTEIbHBIMU 3HAHUSMHM M YMEHHUSIMHU MO JJaHHOW TE€ME B TOJHOM OOBeMe,
oOyyaromuiicss BBITIOJIHSAET padOTy ¢ TMOMOIIBI0 TMpernojaBaTens; padoTa caaHa C
HapyIIEHWEM BCEX CPOKOB; HIMEETCSI MHOTO HApYIICHUH MpaBuil 0OpPMIICHHUS.

B nanHoMm cirydae oOydaronuiics He IOIyCKaeTcs K 3amuTe otyera. Pabora gomkHa
OBITh MCIPABJICHA C YYETOM HEAOCTATKOB (TIPH 3allUTe OTYETa OOYYAIOIIUUCA HE MOXKET
OTBETUTh HU HA OJIUH M3 IMOCTABJICHHBIX BOIIPOCOB).

B nannom cimydae oOydvarommuiicss OyJeT MOMyIIEH K MOBTOPHOM 3allUTe OTYeTa
TOJIBKO TOCJE JIMKBUJAIIMU TPOOENOB B 3HAHUM YYEOHOro Marepuaiga 1o TeMme
MPAKTUYECKOTO 3aHATHSI.



IIpakTuyeckoe 3ansaTue Ne 1
OTpadoTKa NPAKTHYECKUX HABHIKOB BbIYePYUBAHUSA JUHUH YepTeKa.

Hean:

- IpHOOpETeHNE HABBIKOB OGOpMIIEHUS yepTexka coriacHo TpeboBanumsim crtangapros ECKJ] (I'OCT
2.301-68, TOCT 2.302-68, 'OCT 2.303-68, TOCT 2.104-2006).

- mpuoOpeTeHHe HaBBIKOB B pabOTe C YEPTEKHBIMH HHCTPYMEHTAaMH W B TIPOBEICHHUM JIMHUIMA
KapaHJaIlloM.

B pe3yabTare BbinoIHeHHs] rpaguyeckoii padoThl CTYAeHT J0JIKeH 3HATh:

- ob6mme mpaBwia ohopmiieHus udepTexei (popmarei, GOpMbI OCHOBHON HAINUCH U JIOMOJTHHUTEILHON
PaMKH, IPUHATHIA MIUQP YepTeKeH U T. 11.);

- Ha3HAuCHUE JIMHUU U UX TapaMeTpBhl.

B pe3yabrare BoinoIHeHUsI rpadguyeckoii padoThl CTYAeHT JA0JKeH YMeTh:

- TIPU BBITIOJTHEHUH YePTEKeH BrIIep kuBaTh TonuuHy Juauid mo 'OCT 2.303-68;

- BBITIOJIHATH HAAIMKUCH YEPTEKHBIM IIPUPTOM.

3ananue:

BbruepTuTh puBEACHHBIC JIMHAN U M300paXXeHHUs1, COOIII0asi MX yKa3aHHOE pacloyiokeHue Ha (opmare
A4 cornacHo 3a7jaHHIO (BapuaHT 3a/IaHUs BbIIAET MpernojaBareib). TONIUHY U Ipyrue pa3Mepbl JIMHUN
BBIIONIHATE B cooTBeTcTBUM ¢ ['OCT 2.303-68. OOpaser BBINOIHEHHUS JUCTA MOKa3aH Ha PHUCYHKE 6
[Tpunoxenus 2.

Teopus

OcHoBHBIE CBeleHHS 110 0(DOPMJICHUIO YepTesKei

Yeprex HeceT OCHOBHYIO TEXHUYECKYIO HH(pOpMALHIO 00 U3AeauH, 0€3 KOTOPOi He 00XOANUTCS HU
OJTHO IIPOM3BOJICTBO.

Jnsa opopmieHus ueprexkedl TrpapuuecKuX JOKYMEHTOB IOJb3YIOTCS €AMHBIMU CTaHJIapTaMH
oopmienus B popmarax, macmrabax, MpUPTax, TMHAAX U Pa3Mepax.

®opmaThbl

Ueprexu U Apyrue KOHCTPYKTOPCKHUE TOKYMEHTHI BBIMOIHSIIOT Ha JIMCTax ONpPeAeIeHHOro pa3Mepa
(popmara). 'OCT 2.301—68 ycranaBnuBaeT (opMaThl JUCTOB YEPTEXKEeW U APYrHX KOHCTPYKTOPCKUX
JOKYMEHTOB. 3a OoCHOBHOM (opmar npuHumaroT ¢opmar (AO) c pasmepamu ctopoH 1189x841 mwm,
TJIOMmAIs KOTOPOTo paBHa 1 M2,

Cranpapr 2.301-68 ycranaBnuBaeT (opMmaThl JUCTOB IPHU BBHIMOJIHEHUU YepTexkel (3CKU30B) U
IPYTUX JOKYMEHTOB KOHCTPYKTOPCKOM JOKYMEHTAllMM BCEX OTpacied NPOMBIIUIEHHOCTH U
cTpouTenbcTBa. CTaHIApTOM NPETYCMOTPEHO BBIMOJIHEHHE YepTeXkell Ha OTHEeNbHBIX JIMCTaX WU Ha
o0IeM JIMcTe ¢ BBIJENEHUEM B HeM (opMaroB Uil Kaxjaoro ueprexa. OO0O3HAaYeHHS U pa3Mepsl
OCHOBHBIX MATH (popmaToB npuBeAeHbl B Tabnuie 1 u Ha pucyHke 2. Kak BuAHO u3 TaOIUIBI BCe OHU

KpaTHbI popmaty A4.
Tabmauna 1 ®opmars! uepTexa
O6o3HaueHue A0 Al A2 A3 A4
dhopmara
Pasmepst 841 x 1189 594 x 841 420 x 594 297 x 420 210 x 297
¢dbopmara, MM

[Ipy HeoOXOIUMOCTH JOIMYCKAeTCsl MPUMEHEHHE JOMOJTHHUTEIbHBIX (opMaTroB, 00pa3yeMbIx
YBEITUYCHUEM CTOPOH OCHOBHBIX ()OPMATOB Ha BETMYMHY, KPAaTHYIO UX pa3Mepam.

Ha xaxmom nucTe BBINIONHSETCS paMKa, OrpaHWYHBaroiias pabodee moie ueprexa. Pamka
BBITOJIHAETCS CIUIONIHOM TOJICTOM OCHOBHOW JHWHUEW. PaccrosiHMe OT BEpXHEW, NMpaBOM U HUKHEU
CTOpPOH BHELIHEN paMKu - 5 MM. PacctosiHre OT j1eBoii cTOpoHbl - 20 MM (71 OAIIMBKH JIMCTA).
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Pucynok 1 ®opmar

OOBIYHO JTUCT YepTEXHOM Oymarm MMeeT pa3Mepbl CTOPOH
¢dbopMmarta, 1 ero Kpasi He BCerjia epreHIuKYISIPHbI, IO3TOMY IPH BbIYEpPUMBAHUU BHEIIHEW paMKU HYKHO

185

CTPOT'0 BBLACPKUBATH PA3MEPLI (bopMaTa " B3aMMHYIO ICPICHAUKYIAPHOCTb CTOPOH.

[locne Toro kak TOHKON JMHMEW Ha JMCTE YEPTEKHOW Oymaru NpOBEJEHA BHEIIHSS paMKa,
CIUIOITHOW TOJICTOM JIMHMEH BBIYEPUYMBAETCS paMKa, OrpaHMYUBAIOIIasi IMoJie ueprexa (pUCYHOK 1).
CropoHbl ee napajijiesibHbl CTOpOHaM (hopMara U MpoBeJIeHbl Ha pacCTOsHUK 20 MM OT JIEBOM CTOPOHBI U

10 5 MM - C TpexX IPYruX CTOPOH.

qyTh OOJIbIIIE pPa3MEpPOB CTOPOH
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Pucynok 2 ®opmartsr: (1) - ocHoBHast Haamuch (popma 1); (2) - nononHuTeNnbHas rpada OCHOBHOM
HAIHICH

B npaBoM HIDKHEM YIITy YepTea JOJIKHA HAXOJUTHhCS OCHOBHASI HAANMMCH, KOTOpas Ha dhopMare
A4 pacnonaraercs TOJBKO BJOJb KOPOTKOW CTOPOHBI, a JJIi BCEX OCTAJIbHBIX (POPMATOB, Kak BJIOJIb
KOPOTKOM, TaK ¥ BJOJb JUIMHHON CTOPOHBI.

Brei6op ¢opmata ompenensieTcss KOJIUYECTBOM HEOOXOAMMBIX HM300paKEHUN Ha depTexe is
W3TOTOBJICHUS M KOHTPOJIS U3JIETUH, a TaKKe MacIITaboM.

Macmradbl

Yeprexu, Ha KOTOPHIX M300pa)keHUsl BBIIOJHEHBI B HATYpalbHYIO BEJIWYHHY, AAlOT MPaBUIIbHOE
MIpe/ICTaBICHNE O JEUCTBUTENbHBIX pa3Mepax npenMera. OHaKO IpU OYEHb MaJbIX pa3Mepax MpeaMera
WIH, HAo0OpOT, MpH CIMIIKOM OOJBIIMX TPUXOJUTCS €ro H300pakeHHWe YBEIMUYMBATh WIIU
YMEHbIIATh, T.€. BBIUEPUMUBATh B MacIiTade.

MacmrTadoM Ha3bIBaeTCs OTHOILEHHE JHMHEHHBIX pa3MEepoB M300pakeHUs IMpeaMeTa K ero
neiictButenbHbIM pazMepaMm. Macmtabel ycranoBiaeHsl ['OCT 2.302-68 u J0MKHBI BBIOMpAThCA U3
psiza, mpuBeIeHHOro B Tabnuue 3.

Taomuma 3 MaciuraOsr

Macmra0sl 1:2;1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40;
YMEHBIICHUS 1:50; 1:100; 1:200; 1:400; 1:500; 1:800; 1:1000
HarypanpHas 11

BCJIIMYMHA

MacirraGut 2:1:2.5:1; 4:1: 5:1; 10:1; 20:1; 40:1: 50:1: 100:1
YBEJIMYEHUS

Ecnu Macmira® ykasbIBaeTcsi B MpEeIHA3HAUEHHOM Il 3TOro rpade OCHOBHOW HAaAIMUCH, TO OH
JIODKeH  oOo3Hauatbes mo  Tumy: 1:1; 1:2; 2:1 mw  T.1. Ha deprexe mpenMera NpOCTaBISIOT
NeHCTBUTENbHBIE pa3MepPhl HE 3aBUCUMO OT MaciiTada n300paxeHus.




OcHOBHBIE HAXNUCH

B cootBercTBum ¢ 'OCT 2.104-2006 Ha BceX KOHCTPYKTOPCKUX JOKYMEHTaxX (KaK 4epTexax, TaK U
TEKCTOBBIX JJOKYMEHTaX, MOSICHUTEIbHBIX 3alMCKaX U T.I.) MPUMEHETCS OfHa U3 TpeX (HOpM OCHOBHBIX
"Hannuceil. OcHOBHBIE HaAMMCcH BeInoaHAOTCS Juanamu o [OCT 2.303-68.

Ha pucynke 3 mnpuBeaensl ¢opMa ¥ pa3Mepbl OCHOBHOH HAJIUCH, NPUMEHSIEMOU IS
yeprexeld u cxem (popma 1).

B rpadax ocnoBHoO# Hagnucu (Homepa rpad Ha GpopMax 1MmokazaHbl B CKOOKaX) YKa3bIBAIOT:

B rpade 1 — HaumeHOBaHWE U3JENHUS B HMMEHUTEIHHOM MaJe’K€ B  €IMHCTBEHHOM YHCIIE
(Hampumep, «IeTallby);

B rpade 2 — o6o3naueHue gokymenta mo ['OCT 2.201-80. s yueOHBIX yepTeKe peKOMEHIYETCS
CIIeAYIONIAs CTPYKTYpa 0003HAUCHHIA:

4 001.023 nau MY 001.023

rae MY — npoekuuonnoe uepuenue (ITH) wim MY — mammaocTpoutenbaoe depuenue MY), 001
— HOMep paboTsl (rpadudeckoit padboTe), 023 — HOMEp BapuaHTa;

B rpade 3 — o003HaUeHNE MaTepuaia JeTalu (3aOoJHSIIOT TOJIBKO Ha YepTexax JeTalei),

B rpade 4 — HaumeHoBanue npeanpuarus (yueoHoro 3aBeaeHuss — Caml YIIC) u HanmeHOBaHUE
rpynibl (KuOI1-211);

B rpade JUCT — MOPSAIKOBBIM HOMED JIMCTa, €CIIU JIUCT OJIMH, TO Tpady He 3aIl0JIHSIOT;

B rpade JIMCTOB — 00IIIee KOJIMYECTBO JINCTOB JOKyMeHTa. I'pada 3amonHseTcs: ToapKo Ha TIEpBOM
JIUCTE;

B Tpade MacmTad — Macmrad n3odpaxenus (Hanpumep, 1:1);

B rpade pazpadora — pamMunus CTyJCHTa;

B rpade mpoBepuI — haMUIIHS PENOIaBaATEIsI, TPHHSIBIIETO YSPTEK.
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Pucynok 3 OcnHoBHast Haanucsk (dpopma 1)
Ha pucynke 4 mpuBeneHa OCHOBHAs HaJIUCh Uil NMEPBBIX JHMCTOB CHeNM(UKALUN U TEKCTOBBIX
NOKYyMeHTOB ((opma 2).
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Pucynok 4 OcHoBHast Haamuch (hopma 2)

JIuHun

[Ipy BBIMOJHEHWH JFOOOTO YEPTEKa OCHOBHBIMH 3JIEMEHTAMH SIBJISIOTCS JMHUH. HauepraHus
Y OCHOBHBIC Ha3HAYCHUS JIMHUM 7151 U300paKeHHs MPEIMETOB Ha YepTEk,ax BCEX OTpacien
npombiiieHHoCcTH ycTaHaBiauBaer ['OCT 2.303-68. TonmuHa cruiomHol OCHOBHOM JIMHUH,
obo3HavaeMoi OykBo# S, moypkHA OBITH B mpeaenax ot 0,5 10 1,4 MM B 3aBHCHMOCTH OT BEJIMYUHBI U
CJIOKHOCTH M300paKeHus, a Takke (hopmaTa dyeprexa. TosmHa OCTaIbHbIX JUHUN TIPUBECHA B TaOJIUIIC
2.

Tabmmna 2 JIuauu

HaumenoBanue
TonmmHa nuHUK OcHOBHOE Ha3HAYEHUE
Y HauYepTaHHE JTUHUU
1 2 3
1. CruomrHas Toyictas S 1. JIlunuM BUIMMOTO KOHTYpA MpeaMeTa.
(ocHOBHas) 2. JIuHu# nepexo/ia BUTUMBIE.

3. JIlunum KOHTYypa ceueHus (BBIHECEHHOTO U
BXOJISIILIETO B COCTAB pa3pesa)

2. CrutoniHasi TOHKast . JInHnM pazMepHbIE U BBIHOCHBIE.

. JInHUM IITPUXOBKH.

. Jluauu 115t 0603HaYeHUS pe3bOBbl.

. JINHUU-BBIHOCKH.

. [Tosiky TMHUIA-BBIHOCOK.

. JInHNM KOHTYypa HAJI0)KEHHOT'O CEUEHUSI.

. Jlunuu nepexoaa BooOpakaembie.

JIuHMM ~ orpaHWYEHUs  BBIHOCHBIX

OJICMCHTOB HA BUJAX, pa3pe3ax U CCUCHUAX.

0NNk WN =

3. CruromrHasi BOJIHUCTAs 1. JIunum o6psIBa.
2. JInHnM pazrpaHudeHMs BUJA U pa3pesa

4. lltpuxoBas 1. JInHMY HEBUAMMOTO KOHTYpA.
2. JIunuu nepexojia HEBUIUMBIE
L 1.2 L, 2.8 S S

| nepmylipny m punt [ S




5. ITpuxnyHKTUpHAs
TOHKast

3.5
_._|_|—_

5..30

=

[Tponomkenne TabIUIBI 2

1. JIuamum oceBbI€ U LIEHTPOBBIE.

2. JluHnM ceUcHUM, SBIAIOIIMXCSA OCSIMH
CUMMETPHUH JIJIS1 HAJIOKEHHBIX MM BBIHOCHBIX
CeueHHI

1 2 3
6. lITpuxnyHkTupHas 1. Jluaum, oO6oO3HAYArONIME TIOBEPXHOCTH,
YTOJIILEHHAs MOJJIEKALIUE TEPMOOOPabOTKE WIH
S 2 HOKPBITHIO.
3.8 3.4 2 3 S 2. Jluauu Uis W300paKCHHS 3JIEMEHTOB,
i [ N I PacIIONOKEHHBIX nepen CeKyIuei
TJIOCKOCTBIO «HAJIOKEHHAS TIPOCSKITUSDY
7. PazoMKHyTas JlvHuM ceyeHuii:
1 1. J171 mpoCThIX pa3pe3oB U CEUCHUH.
8..20 S...1=S 2. JIJist CJI0KHBIX Pa3pe30B M CEYEHUM (KOHLBI
T — 2 Pa30MKHYTHIX JTUHUH JIOTTYCKaeTCst
——— - — o COCOVHSATH WTPUXIYHKTUPHOW  TOHKOM
JIUHUEH )
8. CmjomHas TOHKas C 1. lnvHHbBIE TUHUM OOpBIBA

HU3JI0MaMu

'

9. [ TpuxmyHKTUpHAsA
TOHKasl C IByMs TOYKaMU

5.30 3.4
— It

1. JIunum cruba Ha pa3BEPTKax.

2. Jluauu ans n300pakeHus 4acten u3aenui
B KpallHuX HIIH MIPOMEKYTOUHBIX
MMOJIOKECHHUSIX.

3. Jlunum 1 m300paxkeHHs] pa3BEPTKH,
COBMEIIEHHOM ¢ BUIOM

Ha pucynke 5 noka3aHbl npuMepbl IPUMEHEHUS JIUHUI.

JUHUS1 8HYNDEeHHe20 JluHUs ceveHusi JluHUs JluHusi JluHUs
Ouamenpa pe3bbbi ocesas] / repexoda / 8bHOCHasA
A
— A < | JuHus
_ / ' pasmepHasi

JluHUsT
WNpUXoBKU

|
|
i 4
|
1

-A I(_
7 /
JluHUs1 8LOUMO20 JluHusi JluHUs1 HesUOUMO20
KOHITypa obpbBa KOHIMypa
~NeJUHUS
ueHnposast

Pucynok 5 IIpumep npuMeHeHus JIMHAN




MeToanyeckne yKa3aHHus K BbINOJHEHUIO 3aJaHU

CornacHo Bapuanty (IIpunoxenue 1), BBIIAHHOTO TIPENOAABATEIEM, BBIYEPUYUBAIOTCS
IPE/UIOKEHHBIE JIMHUM (CIJIOUIHAs OCHOBHAs, CIUIOIIHAs TOHKAs, IUTPUXOBas, IITPUXIYHKTUpPHAS,
BOJIHUCTAsA), a TaK K€ KOHIEHTPHUECKUE OKPYKHOCTH, BBIMOJIHEHHBIC PA3IUYHBIMU THIIAMHU JIMHUN H
KOHTYp MPOCTEUIIICH IETAJIA CO ITPUXOBKOM. Pa3zMepsl Ha yepTexe He POCTABJISIIOTCS.

IlocnedosamenvHocms 6bINONHEHUA:

- CJleNaTh Pa3MEeTKY Ul BBIIOJIHEHUS JIMHUMN;

- TPOBECTH yKa3aHHBIE JIUHUH, coOmronas TpedoBanus [OCTa 2.303-68,;

- clleNaTh Pa3MEeTKy Ul LEHTPOB OKPYKHOCTEH;

- BBINOJHHUTH MO YKa3aHHBIM pa3MepaM (He YKas3bIBas Ha 4YepTeXe) MPEAJIOKCHHBIN TITOCKUNA
KOHTYD;

- BBINOJHUTH IITPUXOBKY 110/ YTIOM 45° 1 paccTOSHUEM MEKY JIUHUSIMH IITPUXOBKHU 3-4 MM.

3anonHuTh ocHOBHYIO Haanuck o 'OCT 2.105-68 (dhopmara 1 - 185 x 55).

KonTposbHbIe BONPOCHI
1. Kakue ¢popmatsr npexycmorperst ECKJ?
2. Kak o6pasyercs psai OCHOBHBIX (hOpMaTOB?
3. Kak o603Ha4yaroTcs OCHOBHBIE (POpPMATHI?
4. Tlepeuncnutb pa3Mepbl OCHOBHBIX (HOPMATOB YEPTEIKHBIX JTHCTOB.
5. Kakue tunel nunuii npenycmorpenst ECK/I?
6. B xakux mpenenax BeIOMpaeTCs TOMIIMHA CIUIONTHOW OCHOBHOM TUHUM?
7. Ha3naueHue U TOJIIMHA CIUIOIIHON TOHKOM JIMHUN?
8. Ha3znauenue u TOJMIIIMHA BOJIHUCTOU JIUHUU?
9. TonumuHa WTPUXOBOU TUHUU?
10. Ha3zHaueHue u TOJNIIMHA IITPUXITYHKTUPHOU TMHUN?
11. Kakue ObIBatOT MacmTaObl yBeJIMueHUs?
12. Kaxkue ObIBatoT MacITaObl yMEHbILICHUS?
13. Kak o0o3Havaercs Maciitad B OCHOBHOW HaJMHCH?
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Pucynok 6 O6pa3ell BeIOTHEHHS 3a1aHus «JIMHUM uepTexar



IIpakTuyeckoe 3ansitue Ne 2
HpudTt yeprexubii

Hean:

- TpuOOpeTeHHE HABBIKOB B HANHMCAaHUU OyKB M HHU(p YEPTSKHBIM HIPUPTOM B COOTBETCTBHH C
tpeboBanuem 'OCTa 2.304-81;

- IpHOOpETeHNEe HABBIKOB OOpMIIEHUS uepTexka coriacHo TpeboBanusiM crtangapros ECKJ] (I'OCT
2.301-68, TOCT 2.302-68, 'OCT 2.303-68, TOCT 2.104-2006).

- IpUOOpPETeHNE HABBIKOB B paboTe C YEPTEKHBIMH UHCTPYMEHTAMH.

B pe3yabTare BoinoJiHeHUs rpaduveckoii padoThl CTYJAEHT J0JKeH 3HATD:

- o0mue mpaBuna odopmieHus udeprexeit (Gpopmarbl, GopMbI OCHOBHON HAIUCH W JOIOTHHUTEIHHON
pPaMKH, IPUHATHIA QP YEPTESKEH U T. 11.).

B pe3yabrare BoinoIHeHUsI rpadguyeckoii padoThl CTYAeHT JA0JKeH YMeTh:

- TIPU BBITIOJTHEHUH YePTEKeH BrIIep kuBaTh TonuuHy Juauid mo 'OCT 2.303-68;

- BBITIOJIHATH HAAIMKUCH YEPTEKHBIM IIPUPTOM.

3aganue:

BeimonauTe Ha MIIDITEMETpOBOU Oymare gopmara A4 cranaapTHbIM mpudToM pasmepa 10 tuma b OykBb
pycckoro andaBurta, HUQPHI U CIOB: IBE CTPOKH - MPOMKCHBIE, IBE CTPOKH - CTPOUHBIE, OJJHA CTPOKA - C
muppaMu U OJHA CTpOKa — coderaHue cioB. OOpaszer BBHINOJHEHHs JIMCTa TOKAa3aH HAa PUCYHKE 5
[Tpunoxenus 1.

Ilpumeuanue: Bce Haanmucu Ha 4YepTeXaxX WHAWBUIYAIBHBIX 33/JlaHUN JOJDKHBI OBITH BBITIOJHEHBI
yepT&KHBIM mpudToMm THNa b (¢ HaknoHoM) pazmepom h =7 mm (rpadst 2 1 4), h=5 mm (rpada 1) u h =
3,5 MM (Bce ocTaiibHBIE TpadBbl).

Teopus

Jns odopmieHus deprexxkeld rpaguueckux IJOKYMEHTOB TMOJB3YIOTCS €AMHBIMU CTaHAapTaMH
oopmienus B popmarax, macmrabax, MpUPTax, TMHAAX U Pa3Mepax.

HIpudTsl yepTeKHBIC

UepTexxu U Mpoyre KOHCTPYKTOPCKHE TOKYMEHTBHI COJAep:KaT HeoOXOIMMbIe HAJINCH: Ha3BaHUE
U3JIEIUH, pa3Mepbl, TaHHbIE O MaTEpPHUAJIE U T. 1.

Bce mammucum Ha dYepTekax JOJDKHBI BeIMONHSAIOTC mpudtom cormacao ['OCT 2.304-81.
OCHOBHBIM NapaMeTPOM IIPHU(Ta ABISIETCS €Tro pasmep.

UepTexxHblN TIPUPT COACPKUT PYCCKUH, JTATUHCKUNA U TpeuecKkuil andaBUThl, apaOCKue U pUMCKUE
UGPBI, a TAKKE 3HAKH.

Pasmep mpudra onpenensier Boicota h (pucyHOK 7) NPONUCHBIX (3arjaBHbIX) OyKB U IUQP B MM,
u3MepsieMasi MepreHIUKYIIPHO OCHOBAaHHUIO CTPOKU. Y CTaHABIMBAIOTCS CIEAYIOUIME pa3Mephl MIpUdTa:
2,5; 3,5, 5; 7; 10; 14; 20; 28; 40. B yueOHbIX paboTax peKOMEHIYETCSl UCIOJIB30BaTh MIPUPTHI pazMepoM
ot 3,5 mo 14.

CranmapT ycTaHaBIMBAET JBa TUMA MPUPTOB: TUIT A O€3 HAKJIOHA M C HAKJIOHOM OKOJIO 75° U THI
b Oe3 HakioHa M ¢ HakJIOHOM oOkoio 75° (mpudt THna A yxe mpudra tuna b u uMeer MeHblIyIO
TOJILUHY JIMHUU mipudTa).

[Tapamerpamu mpudTOB, 3aBUCAIIMMHU OT HUX pasMepa U (MIM) THMA, SBIAIOTCA (PUCYHOK 2):
TOJILIMHA JIMHUH MIPUPTa, BEICOTA CTPOUHOM OYKBBI; paccrosiHue Mexay OyKBaMH; MHHHMAaJIbHOE
paccTosiHuEe MEXAY OCHOBAHUSMH CTPOK; MHUHUMAJIbHOE PACCTOSIHME MEXAy CJIOBaMH; HauOoJbIas
IMprHAa OYKBBI.

Jns Hanucanus mpudTa B mpolecce 00ydeHHUsl HCIONIb3YeTcs BCIIOMOTaTellbHAs CEeTKa - CeTKa,
o0Opa3oBaHHasi BCIIOMOTaTEIbHBIMU JIMHUSAMU, B KOTOpbIE BOUCHIBaIOTCS OYyKBHI. Lllar ceTku onpenensior B
3aBUCHMOCTH OT TOJIIMHBI TUHUH mpudTa (pucyHok 1).
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Pucynok 1 Cerka BciomoraresibHas

[TocTpoenne mpudra Bo BCIOMOTaTeNbHON CETKE C €ro 0003HAYEHHBIMH MapaMeTpaMH MOKa3aHO
Ha pucyHkax 2 (mpudt tuna A) u 3 (upudt tuna b).
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Pucynok 2 Iloctpoenue mpudra Thna A

0e3 HAK/OHA

UWpudm muna b

C HaK/NIOHOM

baoh

104gh

P

h

10d!

11T

T/1gh

]

NN NNNENNNNNNNN,

3oh

6hoh

8/1oh

Thoh

>hoh 6d 6d

Pucynoxk 3 Iloctpoenue mpudra tuna b
[Tapamerpsl mwpudra THna b mist 6ykB pycckoro andaButa (KUPWLIMIBI) UM apaOckux uudp B
OTHOCHUTEIIBHBIX pa3Mepax, a Juisd mpudToB pazmepos 3,5; 5; 7; 10; 14 u B udpoBoM BHJIE TPUBEJCHHI B

Tabymme 1.

Tabmuua 1 Iapamerps! mpudra thna b



OtHoCH- Paamep mpudta
BykBBI U TH(PLI TelbHBIH (BBICOTA IPOTIHCHBIX OVKB)
pasmep 3.5 ) 7 10
B, B, U, 1, K, JI,H, O, (6/10)h 2 3 4 6
ILP, T,V, 1,4, b, 3, 4
[lponucueie | A, 1, M, X, bl 1O (7/10)h 2,5 3.5 5 7
OVKBHEI K, D, LI, U, b (8/10)h 3 : 5,5 8
E, I,3,C (5/10)h 1,8 2,5 3.5 5
a, 0,8, T, 1,¢€,3, H, i, K, (5/10)h 1,8 2.5 3.5 5
I, H,0, P, V, X, 4, II,
Crpounsle b, 3,
OVKBBI M, b, bl, KO (6/10)h 2 3 4 6
#, T, (b, 111, 111, (7/10)h 2,5 3.5 5 7
C (4/10)h 1,6 2 3 4
2,3,5,6,7,8,9,0 (5/10)h 1,8 2.5 3.5 5
Ludpe I (3/10)h l 1,5 2 3
- (6/10)h 2 3 4 6
PaccTosinue Mexay OykBaMu u 1HdpaMu, He MeHee 0,7 1,0 1,4 2,0
PaccToanue Mekay OCHOBaHHAMH CTPOK, HE MEHEe 6,0 8.5 12,0 17,0
PaccTosinue Mexay c1oBaMH, HE MEHEe 2,1 3.0 4,2 6,0

ABBIAEX3NAK/IMHOITP
CTHOXUYW I B bIbII0A

adbzdex3uukaMHONPC
My@xXyHWUYbbib3 108

1234567690

Pucynox 4 O6pazen 6ykB u 1udp mpudTta tTuna b ¢ HakioHoM

MeTtoauyeckue yka3aHusi K BbIIOJHEHHIO 32 IaHUS
Bce cryneHThl, HE3aBUCHMO OT BapHaHTa, BBIMOJHAIOT 4epTexHbIM HipudTom 10 mponucHbie U
CTpOuYHbIe OYKBBI, HU(PBI U HAANKCH (IpUsIokKeHue 1) .
Ilocneooeamenvrnocms ¢vinoinenua:
- MPOU3BECTH PAa3METKY JUIsl HAMCAHUS MPONMUCHBIX OyKB yepTexkHoro mpudra 10. BykBsl MokHO
nucaTh He 1o ajagaBuTy, a Mo Tpynnam, B 3aBUCUMOCTH OT IIMPUHBI OYKB;



- BBINOJIHUTh YIPOILLIEHHYIO CETKY sl HanucaHus OykB. CeTka BBIIOJIHIETCS TOHKUMH JIMHUSIMH,
TBEPJIbIM KapaHJAllIOM U TOCJIE BBIITOJIHEHMS 3a/1aHHsI He CTHPaeTCs;

- HamnucaTh MPOMUCHBIE OYKBBI M HU(PHI MATKUM KapaHAALIoOM, OT PYKH;

- BBINOJIHUTH Pa3METKY M YIPOIIEHHYIO CETKY JJIS BBIIIOJHEHUs CTPOUHBIX OykB mpudra 10;
HaIKCaTh CTPOYHBIE OYKBBI MATKUM KapaHJAIIOM OT PYKH;
IPOM3BECTH PA3METKY JUIsl HanucaHus Hudp yeprexHoro mpudra 10;

- BBITIOJIHUTH YIPOILEHHYIO CETKY JJIsl HAalTUCaHUs UPP;

- HanucaTb LU(PbI MATKUM KapaHAalIoM, OT PYKH;

- BBIIIOJHUTH Pa3METKy M CeTKy Ui HaamucH (BeImonHseTcs mpudToM pasmepa 10, OykBbI
CTPOYHBIE C TTEPBOI POIUCHON);

- Hamucarb 3a/IaHHYIO HaJIIUCh (COYETaHUE CIIOB).

3anonHuTh ocHOBHYIO Haanuck o 'OCT 2.105-68 (dhopmara 1 - 185 x 55).

KonTposbHbie BONpOChI
. Urto takoe ECKJI?
. Kaxue tumner mpudros ycranasiausaetr 'OCT 2.304-817
. Uto ompenenser pazmep mpudTa?
. KakoBo cooTHomIeHre HIMPUHBI OYKBBI, TONIIMHBI TMHUU MIPU(Ta U BBICOTHI €r0?
. Kakue pa3zmeps! mpuToB ycTaHOBICHBI IS UepTEXEn?

DN AW N =
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Pucynox 5 O6pasen Boimonnenus 3ananus «Lpudt ueprexHbrii»



IIpakTuyeckoe 3ansitue Ne 3
BriuepunBaHue KOHTYpPa AeTaJu

eas.

- U3YYUThH MPaBUJIa BHIITOJHEHUS TEOMETPUUYECKUX TOCTPOCHUM U COTIPSIKEHUM JTHHUH;
- HAYYUTHCS BBITIOJIHATH YEPTEKHU KOHTYpA TEXHUUECKUX JIeTalei;

- HayuuThcsa HaHocuTh paszmepel 1o ['OCT 2.307-2011 Enunas cucrema
nokymeHntanuu (ECK/I). Hanecenue pasmepoB 1 peaebHbIX OTKIOHEHUI.

B pe3yabrare BolnoJiHeHUs rpaduyeckoii padoThl CTYAEHT J0J5KeH 3HATD .

- JIeJICHUE OTPE3KOB, YIJI0B U OKPYKHOCTEMH;

- IOCJIEIOBATEILHOCTD [TOCTPOCHUS COMPSKEHUI;

- IpaBUJIa HAHECEHUS Pa3MEPOB.

B pe3yabrare BbinoJiHeHUS rpaguueckoii padboThbl CTYAEHT H0/KEH YMeETh:

- CTPOUTH COMPSDKEHUS MPSMBIX, PSIMON U OKPYKHOCTH, IBYX OKPYKHOCTEH;

- HAHOCHUTb pa3Mephl Ha UyepTexax;

KOHCTPYKTOPCKOM

- HCIIOJIB30BATh MOJYUYCHHBIC 3HAHUA IIPU BBINTOJIHCHUN KOHTYPOB TCXHUYCCKUX IleTaJ'ICI\/JI.

Teopus
Conpscenusn

ConpskeHHeM HasbIBAIOT IJIABHBIA MEpPEeXoa OJHOW JTUHHUH (MPSAMOM WM KPUBOM) B APYryl —
KpUBYIO WU MpsAMYyt0. OOIIYI0 TOUKY, B KOTOPOW OCYIIECTBIISICTCS IJIABHBIM MEPEXO0J], Ha3bIBAIOT TOYKON
conpsiokenus. [lepexon Oyaer miuaBHbIM, eclid 00€ COMpATAIOUINEcs JIMHUUA B TOYKE COMPSIKEHUS MMEIOT

00IIyI0 KacaTelbHYIO.

[Tpocreiimume compsikeHUs, 0CO00 LIMPOKO MCHOJIb3yeMble B TEXHUKE, — IUIABHBIE IEPEXO/IbI
IIPSIMOM JIMHUU B IIPSIMYIO JIMHUIO, IIPSIMOW JIMHUM B IyTY OKPY’KHOCTH U AYTHM OAHOW OKPYKHOCTH B IyTY

JIPYTOM.

Jlis conpsikeHus IpsIMOM JIMHUU U IyTH HEOOXOUMO, YTOOBI HEHTP OKPYKHOCTH, KOTOPOH
MIPUHAJUIEKUAT yTa, JIEKAJ Ha IEPICHAUKYIIApE K IPSAMOM, BOCCTABICHHOM U3 TOUKH COIPSKEHUS

(pucyHok 1);

M
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Pucynok 1



Pucynok 2

ITocTpoenne o0meli kacaTeJlbHOH K JBYM OKPY:KHOCTAM 3aJlaHHbIX paauycoB Rium Rz ¢
nenrpamu O1u O:.

[Tpu mocTpoeHnn oO1Iel KacaTeIbHOM BHIMOIHAIOT CIEAYIOMmue AeHCTBHs (puc. 3):

a) u3 enTpa O1 MPOBOIAT OKPYXKHOCTh panuycoM Ri — Ro;

0) u3 cepeaunsl oTpeska npsamoit O1 O2 Touku M yepe3 Touky O1 IPOBOJAT AYTy 10 MEPECEUEHUS C
OKpPYXHOCTBIO panuyca R1 — Rz B Touke N;

B) mponospkas paguyc O1N 1o mepeceueHus ¢ 3aJaHHOM OKPY>KHOCTBIO paauyca Ri, ompenenstor
TOUKy Kacanus F;

T) JAJIs TIOYYeHHUs] TOYKH KacaHWs Ha BTOPOH OKpYXHOCTH pamuyca Rz m3 mentpa Oz mpoBOIsT
paaunyc O2E napamnensHo paauycy O1F;

J1) COeQUHss HalJeHHble TOUKU E u F npsaMol nuHMEN, cTpoAT OOIIyl0 KacaTelbHYI0 K JBYM
3aJJaHHBIM OKPY>KHOCTSIM.

Pucynox 3

LleHTpBI OKPYKHOCTEH, CONPUKACAIOIIUXCS BHEITHUM 00pa30M, HAXOJATCA HAa PACCTOSTHUHM CYMMBI
UX paguycoB (pUCYHOK 4), a BHYTPEHHUM — Ha PAaCCTOSHUU PA3HOCTH MX PaJnyCcOB (PUCYHOK 5), Mpu4eM
TOYKa KacaHMsl (COMPSKEHMS) BCET/1A JIEKUT Ha MPSAMOH, IPOXOIALIEH uepe3 UxX LEHTPHI,

Jlns conpsikeHust AByX Iy HEOOXOUMO, YTOOBI IEHTPBI OKPYKHOCTEN, KOTOPBHIM IIPUHAJIEKAT
TYTH, JIEXKAITN Ha IPSIMOM, IPOXOIAIIel Yepe3 TOUKY CONpsKeHUs (PUCYHKH 4 U 5).



Pucynok 5

[Tpu compsbkeHUHM CTOPOH YrioB (puc. 6, a, 6) ueHtp comnpspkeHust O omnpenensercss Kak ToYKa
IIEPECEUYECHHST BCIIOMOTATENBHBIX MPAMBIX, NapAJUICIBbHBIX CONPATa€MbIM IPSMBIM M IIPOBEJCHHBIM Ha
paccrosHun R ot Hux. Ilepnenmukynsapel, omymieHHble u3 LeHTpa O Ha compsAracmslie NpsIMBbIE,
OTIpEEISAIOT TOUKU COMpsiKeHus (kacaHus) M.

[Tpu mocTpoeHUH CONPSHKEHUSI CTOPOH MPSAMOTo yria (puc. 6, 8) B LIEHTP JIyTH CONPSKEHUS MPOIIIe
HaxOJWTh C IMOMOLIbIO LUPKYJIsA. M3 BepmuMHBI yriia mpoBOAAT AYry paguycoM R, paBHBIM paguycy
conpsbkeHus. Ha cropoHax yria moiy4aroT TOYKH comlpsbkeHus M. M3 >Tux To4ek NnpoBOAAT AYrU
paanycoM R 1o B3aumHoro nepeceueHusi B Touke O, siBisitolenics LHeHTpoM compsikeHus. M3 nentpa O
ONMCBIBAIOT AYTY COMPSIKCHUS.
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Pucynox 6

Ha pucynke 7 moka3aHo CONpsDKEHHE AYTM OKPY>KHOCTH paauycoM Ri W mpsMol JUHMU a Tyroi
OKpPYXHOCTH paauyca R ¢ BHemHUM kacanueM. [lapamiensHo 3a1aHHOM MPsSMOM Ha PacCTOSIHUM, PABHOM
pamuycy R (pamuyc compsiraeMoit 1yru), MpoBOIAT mpsaMyto b. 13 nenTpa O1, IPOBOIAT OYTY OKPYKHOCTH



pagMycoM,  paBHBIM  cymMMe  paamycoB RuRi, 1o  mepeceueHuss ee ¢ mpsmoi b
touke O. Touka O ABAsETCA LIEHTPOM AYTH COMPSIKECHHUS.

Touky comnpspbkeHusa M1 HaxoAsaT Ha nepecedeHMM  npsiMmo OO1 ¢ Iyroil  OKpYKHOCTH
panuyca R1 Touka conpsiokeHus: M siBisieTCsl OCHOBaHHEM NEPIEHANKYIIApa, OMYyIIEHHOro u3 neHtpa O Ha
JTAHHYIO MPSIMYIO 4.

Pucynok 7

Ha pucynke 8 moka3aH mnpumep, Ipu BBYEPUUBAHUU KOTOPOTO HEOOXOIUMO ITOCTPOCHHE
BHYTPEHHEro (pPUCYHOK 8, @) M BHELIHEro comnpsbkeHus: (pucyHok 8, 6). Ilpu enympennem conpskeHUn

1eHTpbl O1 1 Oz cONpsIraeMbIX IyT HaxOJATCS BHYTpU CoTpsTaroniei IyTH
paauyca R. [1pu gnewrnem conpsixeHun (pucyHnox 8, 6) uentpsl O1 u O2 conpsiraeMbIx yT
paauycoB R1 u Rz HaxoasTCs BHE compsraromiei 1yru paamyca R.

R

Pucynoxk 8



JUi1  1OCTpOCHMSI 6HympenHe20 CONPSKEHNsT JOIKHBl OBITh 3a/aHbl PAJUYChl CONPSTaeMBbIX
okpykHocTel R1 u Rz, monmoxkenne Todek 1eHTpoB O1 u O2 3TUX OKPYKHOCTEH, paamyc R compsraromeit
ayru. TpeOyercs ompenenuTh monoxeHue wHeHTpa O compsiralome JIyrd, ¥ HaWTH — TOYKH
conpsixenust My u Mo.

Ha wueprexxe HamewaroT ueHTpsl O1 ¥ 02, U3 KOTOPBIX OIHUCBHIBAIOT COIpSITaéMble  JIyTu
panuycoB R1 1 R2. I3 nentpa O1 npoBOAST BCHOMOraTeNbHYIO AYI'Y OKPYKHOCTH pajlycoM, paBHBIM
pa3HOCTU paAuycoB compsrawoomiet ayru R u compsiraemoii R1, a u3 uentpa O; — paauycoM, paBHBIM
pasHOCTH paauycoB compsraroomeil nyru R u conpsiraemoii R2. BeriomorarenbsHble Tyru nepecekyTcs B
touke O, KOTopast ¥ OyZeT HCKOMBIM IIEHTPOM compsraronieid ayru. s Hax0xXIeHUs] TOYCK CONPSHKEHUS
Touky O coequHsI0T ¢ ToukamMu O1 U O2 IpAMBIMU  JTMHUAMHU. TOUkM mepecedyeHus: NpOAOJIKEHUS
npsambix 010 u 020, ¢ conpsAraéMbIMU  JIyTaMU  SIBJSIFOTCS.  MCKOMBIMM ~ TOYKaMHM  COIPSIKEHUS
(touku M1 w M>). Pammycom R u3  nentpa O IpOBOAAT — CONPSTAIONIYI0  AYTY  MEXKAY  TOYKaMH
conpsixeHust Miu Mo.

Jl1 mocTpoeHust 6Hewne20 CONPSHKEHUS C TEMU YK€ MCXOIHBIMU JAHHBIMU U3 LieHTpa O1 IPOBOIAT
BCIIOMOTATENbHYIO JIyTy OKPYXHOCTHU pPaguycoM, paBHbIM CyMME€ paJHycOB compsraemMod nyru Ri u
conpsratomiedt R, a u3 nenrpa Oz — paguycoM, paBHbIM CyMME€ paJuycoB compsaraeMoil ayru Rz u
comnpsrawoiuei R. Bcnomorarenbusle nyru nepecekyrcsi B Touke O, KoTopass OyJaeT MCKOMBIM LIEHTPOM
compsratorieid  ayru. JUig HaxoXIEHUs TOYEK CONPSDKEHHMsT LEHTPbl JYr COEAMHSIOT IPSIMBIMU
muausMu 010 u O;0. Ot 1Be  TpsIMble  TEpeceKaroT  compsAraeMble  Ayrd B TOYKax
conpspkeHust M1 u Mz. I3 uentpa O paanycoMm R IpoBOJIAT — CONpATAOLIyl0 Jyry, OIpaHU4YMBas ee
TOYKaMHU conpspkeHus Mi u Mo.

Ilocmpoenue u 0603nauenue yKioHo8 u KOHYCHOCMU

Yrnonom Ha3bIBAIOT BEJIMYUHY, XapaKkTepU3YIOIIYIO HaKJIOH OJTHOM
NpsIMOW JIMHUM K JpYyrol mnpsiMoi, T. €. oTHouleHue karera BC k kateTy AB B NpsSAMOYrojbHOM
tpeyroiapHuke ABC (puc. 1). YkioH npeacrasnser coboi TaHreHe yria o0pa3oBaHHOrO TunoTeny3oi AC
¢ karetoM AB. Ecnu karer BC paBeH enuHHIIE JIFOOOU AJUHBI, TO NpHU YKJIOoHE 1 : 5 kateT BA Oyner paBeH
MATH TaKUM >K€ eAMHMIIAM. YKIOH MOXET BBIpaXXaTbcsd B MIpOIEHTax. [ UImoTeHy3a MNpsSMOYTOJIbHOTO
tpeyroiapauka ABC ¢ xatetamu BC mymHO#N 10 MM 1 AB mmmrON 100 MM i katetamu BC [UTHHON 5 MM
u AB nnunoit 50 MM Gynet umets ykioH 10%.

-
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Pucynok 1
Ha geprexe nepen pa3MepHBIM YHCIIOM, OTIPEACIIIOIIAM YKJIOH,

HaHocsT ycnoBHBIN 3HaK (TOCT 2.307 — 68), ocTpblii yrojl KOTOPOTO HANIPABISAIOT B CTOPOHY YKIJIOHA (CM.
puc. 1). I'eomerpuueckre yKJIOHBI CTPOSIT Ha uepTeXkax JAeTalell ONpelesNeHHOTo Mpoduis WIK Ha
yepTexkax JeTaneld, H3roTaBIMBaeMbIX JHTbeM. [locTpoeHue KoOHTypa netanu (puc. 2, a), BepxHee
OCHOBaHUE KOTOpoil umeer ykioH 10 %, HaunHAIOT ¢ BbruepuuBaHus JUHUM AC C 3alaHHBIM YKJIOHOM
(puc. 2, 6) — TUNOTEHY3bI PSMOYTOJIBLHOTO TPEYTOJIbHUKA C KaTeTaMu AB muHoi 50 mm 1 BC niauHoi 5
MM. Yepes
touky D mpoBoasar nunuio, napayuienbHyto auHuu AC. Ionydyennas nunus DE Oyner umers ykion 10%,
Kak u npsamas AC.
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Pucynoxk 2 (a, 0)

KoHunueckue 31eMeHThl JieTaield BBINONHAIOT € 3aJaHHOM KOHYCHOCTbIO. Kowychocmb — 3TO
OTHOIIIEHHE JUaMeTpa KOHyca K ero BbicoTe (puc. 3, a). OuepraHue KOHyca ¢ KOHYCHOCTBIO 1: 3 mokazaHo
Ha puc. 3, 0.

Hnst YCEUYEHHOTO KOHyca (puc. 3, 8) KOHYCHOCTh — 3TO

OTHOIIEHHE PA3HOCTHU JIMAMETPOB K ero BeicoTe. [IprMep BBIMOIHEHUS! KOHTYpa AeTalld, UMeronei Gopmy
YCEUEHHOT0 KOHyCa M 3aJIaHHYyI0 KOHYCHOCTh 1: 7, moka3zaH Ha puc. 3, r. M3 Tpex pa3mepos,
XapaKTEePU3YIOIINX KOHYCHOCTh, OBUIO 33aJaHO [Ba: JUaMeTp OOJIBIIEr0 OCHOBAaHUS KOHyca M JUIMHA
YCEUEHHOT'0 KOHYCa, T.C. PACCTOSIHME MEXIy IeHTpamu ero ocHopanwii. [lo dopmyne (D - d)/L = 1.7
ompezessieM BelMunMHy MeHbliero auamerpa: Id = 140, cienosarensHo, d = 20 mm. M3 Tpex pa3mepos,
XapaKTEePU3YIOIINX KOHYCHOCTh, Ha YEpPTEXe IPOCTABISIOT JBAa M YCIOBHBIM 3HAK KOHYCHOCTH. 3HAaK
konycHoctu (I'OCT 2.307 — 68) umeer BUA paBHOOEIPEHHOTO TPEYTrOJIbHUKA, OCTPBIM Yrojl KOTOPOIO
HAalpaBJIeH B CTOPOHY BEPIIMHBI KOHYca (CM. puc. 3, B, I).
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Pucynok 3 (a, 6, B, T)

3HaK KOHyca M KOHYCHOCTHb B BHJE COOTHOIICHHS HAHOCSAT HAJl OCEBOW JIMHWEH WM Ha IOJIKEe
JMHUU-BBIHOCKH (puc. 4). HopmanbHble KOHYCHOCTH U yIiibl KOHycoB yctaHaBnuBaeT ['OCT 8593 — 81, a
I'OCT 25548 — 82 ycraHaBiuMBaeT TEpMUHBI U ompejeneHus. Hipke mnpuBeneHbl CTaHIapTHHIE



HOpMaJIbHbIE KOHYCHOCTH, PUMEHsIeMbIe B MamnHocTpoenun: 1:3; 1:4; 1:5; 1:6; 1:7; 1:8; 1:10; 1: 12; 1 :
15;1:20;1:30;1:50;1:100;1:200;1:500.
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Pucynox 4

Ilpaguna nanecenun pazmepos

[IpaBuna HaneceHuss pasmepoB Ha ueprexax ycranaBiuaer ['OCT 2.307-2011. Pasmepsr Ha
YyepTekax YKas3bIBalOT pPAa3MEPHBIMH 4YMCIaMU (YMCIOBBIMHM BEJTUYMHAMH, OIPENENSIONUMH JTaHHBIN
pa3Mep) M pa3MEpHBIMU JTUHUSIMHU.

Jlis TUHENHHBIX pa3MepoB pa3MepHbIE JUHUHM NPOBOJAAT MapajyiebHO OTPE3Ky, pa3Mep KOTOpOro
yKa3bIBaeTcsi. Pa3MepHble JMHUM NPHUMBIKAIOT CBOMMH CTPEIKaMHU K BBIHOCHBIM JIMHUSIM, KOTOpBIE
SIBJIAIOTCS] TPaHULIAMU U3MEPEHUN. BBIHOCHBIE JTMHUM JTOJIKHBI BBICTYATh 3@ KOHIIBI CTPEJIOK Pa3MEPHOI
JIMHUN TPUOTU3UTENHHO Ha 2 — 3 MM.

Paccrosinne Mexay pa3MepHON JTUHUEH U MapajyieNbHON el JTMHHMEeNW KOHTypa (OCeBOM, EHTPOBOM)
nowkHO ObITh 10 MM (pucyHok 1). Ilpu HaHeceHMM Ha yepTexe MapaIeNbHBIX pa3MEpHBIX JTHMHUN
paccTosiHue MEeX1y HUMHU JOJDKHO ObITh HE MEHEee 7 MM.
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Pucynok 1

Pa3mepHbie TMHUM OrpaHUYMBAIOT C AYX CTOPOH CTPEJIKaMH.
dopma CTpesloK OKa3aHa Ha PUCYHKE 2.



Pucynok 2

Hanecenue nuneunwvix pasmepos

[Ipu nHanecenuu pa3MepoB cieayeT n3beraTh MepeceueHnsi BBIHOCHBIX M pa3MEPHBIX JIMHHUM. biike k
KOHTYPY pacrojarairoT MEHbIINI pa3Mep. 3aTeM HAHOCAT OOJbIINEe pa3Mephbl B MOPSAKE BO3PACTAHUS HX
BenuuuHbl. [Ipyn m300paXkeHMH HECKOJIBKUX MapajUIeNIbHBIX pPa3sMEPHBIX JIMHUW pa3MEpHbIC 4YHClia Hal
HUMH HE PEKOMEHYeTCsl pacioyiaraTb OJHO MO ApyruM. VX cMemaroT B pa3Hble CTOPOHBI, pacioaras B
1axMaTHOM MOPSIKE (PUCYHOK 3).
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Pucynok 3

PaccrosiHne mMexay pa3MepHOW JIMHUEH W pa3MEpHBIM YHMCIOM IPUHUMAIOT paBHbBIM 1 — 1,5 mm.
Ecnu pa3smepHas JIMHUS HAXOAWUTCS B 30HE, KOTOpasi HA PUCYHKE 4 3aIITPUXOBaHA, TO COOTBETCTBYIOILEE
pa3MepHOe YHUCIIO HAHOCST Ha MOJIKE TMHUU-BBIHOCKH.
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Pucynoxk 4



[Ipu HaHeceHUU Ha YepTexe IPYIIbI CMEKHBIX MAJIBIX Pa3MEPOB CTPEIIKU 3aMEHSIOT YETKUMU
TOYKAMH UJTU IITPUXAaMHU Ha BBIHOCHBIX JIMHUSX (PUCYHOK 5).

5,0 44 5,5 4.4

- S — —_—

[ |

| .

Pucynok 5

Ecnu Ha uepTeke HEIOCTATOUHO MECTA IS CTPEJIKHU, TaK KaK OJIM3KO PAcIOI0KeHa KOHTYPHAs WK
BBIHOCHASI JIMHUSI, TO JIMHUIO PEKOMEHAYETCs MPephIBaTh (PUCYHOK 6).
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Pucynok 6

Ecnu pazmep HaHOCUTCS B 30HE IITPUXOBKH, TO IITPUXOBKY HA MECTE PA3MEPHOTO YKCIIa IPEPHIBAIOT
(pucynox 7).

60

~Z

Pucynok 7

Hamnecenue y2noevix pazmepos

Pa3mepHyo nHMHHIO, ONpPENENsIONIYI0 BEJIMYMHY YIjla, MPOBOAAT MEXAY CTOpPOHAMH YIJla B BHUJE
IYTH, ONHMCAaHHOM M3 BEpUIMHBI yria (pucyHOK §). Pa3MepHble umcna, BbIpaXkarollue BEIWYMHY YIJa,
YKa3bIBalOT B rpajlycax, MUHYTax M CEKyHJaX ¢ 0003HaYeHUEM €IMHUI u3MepeHus. VX HaAnuCchIBalOT Haj
pa3MepHOl JINHUEHN Tak, Kak I0Ka3aHO Ha pUCyHKe 8. B 30He, pacrnonoXeHHOH BBIIIE MOPU30HTAIBHOU
OCEBOM JIMHUM, pa3MEepHbIE YUCIIa HAHOCAT HaJ Pa3MEPHBIMH JUHHUSAMHU CO CTOPOHBI MX BBITYKIOCTH, B
30HE€ HWXKE TOPU30OHTAJIbHOW OCEBOM JIMHMM — CO CTOPOHBI BOTHYTOCTH pa3MepHbIX JMHHH. Ecin
pa3MepHOe YUCIIO MOMaJaeT B 30HY, KOTOpas Ha pUCYHKe 23 3allTpHUXOBaHa, TO €ro HAHOCST Ha MOJIKE
JMHUHU-BBIHOCKHU. Ha moJsikax JTMHUII-BBIHOCOK OMELIAIOT U pa3MEpHbIE YUCIIAa P HEJOCTATKE MECTa JUIs
MaJbIX YTJIOB HE3aBUCUMO OT TOTO, B KAKOM 30HE 3T UMClIa HaXOAATCs (PUCYHOK &).



Pucynox 8

Hanecenue pasmepog paouycos

Ilepen pa3zMepHBIM YHMCIIOM, ONPEEIAIOUIMM PaJnuyc, BO BCEX CIydasx HAHOCAT 3HaK — OykBy R,
Hanpumep, R25. Mexnay 3HakoM R ¥ pa3MepHBIM YHCIOM HE CTaBAT HUKAKUX JOOABOYHBIX 3HAKOB.
PazMepHyto TUHHIO pajinyca HAaHOCIT Ha TOM U300pakeHuH, I/1e Ayra MpoeLrupyeTcs B UCTUHHOM BUJIE.

Ona oxaHYMBAeTCS OJHOW CTPEIKOM, KOTOpasi NPUMbIKAeT K KOHTYpHOU JuHuU (pucyHok 9). [Ipu
HEOOJIBIIMX paguycax CKPYIJIEHHHM CTpeNIKy PEeKOMEHJyeTcsl pacrojiaraTb C BHEIIHEH CTOPOHBI JYI'H

(pucyHok 9, B).
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Pucynox 9

Hanecenue pazmepos ouamempog

Ilepen pasMepHBIM YHCIIOM, ONPEAEISAIOIINM AUAMETP, BO BCeX 0€3 HCKIIIOUEHUS CIydasiX HAaHOCST
3HaK , Hanpumep: 774, Mexy 3HaKOXZ M pa3sMEpHBIM YHCIOM HUKAKHX J00aBOYHBIX 3HAKOB HE
cTaBsaT. Henb3s Takke 1enaTh NPOIMYCK MEXAY 3HAKOM M UMCIIOM. PazMepHast TMHUSA 1uaMeTpa MOXKET
ObITh HAaHECEHA KaK Ha N300paXKeHUH, /1€ OKPYKHOCTh WM €€ YaCTh IPOEUPYIOTCS B ICTUHHOM BUJIE
(pucyHok 10), Tak 1 Ha U300paXKeHUH, IIe OHU NPOCLUPYIOTCS B BUJE MPsIMOM (pUCYHOK 11).
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Pucynok 10

Cnenyer OTMETUTh, YTO paJuycaMu 3alaloT JAYyTH, UMEIOIIME XapaKTep 3aKpyIJeHUs KOHTypa, a
TaKXe JAYrd, BeIWYuMHa KOTOpbIX cocTaBisgeT 180° m menee. IloyHble OKPYKHOCTH M JIyT'M, BEJIMYMHA
KOTOpPBIX cocTaBisier 6onee 180°, 3amaroT auaMeTpaMu Ja)xe B TOM CIIy4ae, €CIH 3TH OKPYXHOCTH WIIH
IyTH UMEIOT Pa3phIBHI.

Pasmepnvle nunuu ¢ oopvisom

Ecnu Ha ueptexke n3obpa)keHa TOJIBKO OJIHA TPAHMIIA U3MEPEHUMN, HATPUMED, IPU COSAMHEHUN BHUIA
C pa3pe3oM WM IpU BUJE C OOPHIBOM CUMMETPUYHOIO IMPEIMETA, TO Pa3MEpHbIE JIUHHUMU MPOBOISAT HE
MOJIHOCTBIO, ¢ OOpbIBOM. OOpBIB pa3MEepHON JMHHUH MPOU3BOJIAT 32 OChI0 CHMMETPUU HM300pa’keHUs Ha
paccrossaun 6 — 10 MM OT ocu. Jlomyckaercst Takke MPUMEHSATh OOPHIB pa3sMEpHON JIMHUH NPU YKa3aHUU
pa3Mepa [uamMeTpa OKpPYKHOCTH, 1aKe €CIT OHA N300pa)keHa MOJHOCThIO.

L
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Pucynok 11

KoHTpoJibHbIE BOMPOCHI
1. Otpaxaercs nu MaciiTad Ha pa3MEPHBIX YHCIaX yepTexa?
2. Ha xakoM paccTOSTHUHM OT KOHTYpPA MTPOBOIUTCS pa3MepHast TUHUS?
3. Kakoe paccrosiHre TOMKHO OBITH MEXY MapaieIbHBIMU pa3MEPHBIMHA JTUHUSIMU?
4. Ha xakoe pacCTOSIHHE JOJDKHBI BBIXOJUTH BBIHOCHBIC JIMHUU 32 KOHIIBI CTPEJIOK pPa3MEpPHBIX
JIMHAR?
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IpakTnyeckoe 3ansitue Ne 4
Bbino/iHeHHe KOMILJIEKCHOTO YepPTeKa reOMeTpHYeCKHX Tesl

Hean:

- Hay4UThCS BBINOJIHATH KOMIUIEKCHBIE YEPTEXHU MOJIENIEN 110 3a/1aHHOM aKCOHOMETPUYECKON ITPOEKIINH;

- IpUOOPECTU MPAKTUYECKUE HABBIKA B MOCTPOSCHUU MPOCKIUI TeOMETPUUECKHUX TET,

- HQYYUTHCS YUTATh YEPTEKHU.

3ananmue 1151 padoThl:

1. U3yuuTth TeopeTudecKuili MaTepuall.

2. BuuMarensHO M3ydnTh 00pa3ell BIOJHEHHs incTa (pucyHok 10).

3. BoINONHUTH YepTex, UCHOIB3Yys 3anaHue ans padorel (Tabmuma 1). Ilo o6bemMHOMY H300paxKeHUIO
Mozaenu (Moaenb 1,2) BBIOJHWTH TpU BUAa (BUI CIIEpeau, BUJI CBEpXY, BHJ clieBa). M3o0paxeHue
BBITIOJIHAETCS 110 pa3MepaM B IPOEKLMOHHON CBSA3H, HAHECTH Pa3MepBbl.

4. Pabora BeImONIHsIETCS Ha JucTe (hopmaTta A3 ¢ OCHOBHOUM HaAMKUCHIO 1O opme 1.

ITocsie o0KOHYAHMSA BBINOJHEHUS] PA00THI CTY/IEHT 10/KeH

ymems:

- CTPOUTH TPU MPOEKLIHIO MOJAEIH 0 €€ aKCOHOMETPUUYECKOM MPOEKINH;

3Hamp:

- IpaBUJIa MPOELUPOBAHUS HA TPU IUIOCKOCTH MTPOEKIIUH.

O6opynoBanue (npubopwl, mamepuaivl, OuOaAKmMu4ecKoe obecneyenue).

- YepTeXHbIe IPUHAJICKHOCTH, OyMara Juist uepueHus (Barman) ¢popmara A3.

Teopus

B ocHOBy mOCTpoeHHS HW300paKCHHA MPEAMETOB IOJIOKEH METOJ  MPSMOYTOJIBHOTO
npoenupoBanusi. OJHAKO HEPEIKO MPU CO3/IaHUHM YEPTEKEH JeTanieil Tpex miockocren npoekui V, H u
W oxa3pIBacTCs HEAOCTATOYHO.

[loaTOMy 3a OCHOBHBIE IUIOCKOCTHM MPOEKUUNA MPUHUMAIOT TPU B3aUMHO MEPIICHIUKYISPHBIC
mwiockoctd V, Hu W, 1 Tpu napajuienbHbIe UM TUIOCKOCTH.

OTH MII0CKOCTH 00pa3yIoT rpaHu Kyoa.

[IpeamMeT MBICTIEHHO TOMEIIAIOT BHYTPh Ky0a W MPOCHMPYIOT HA BHYTPEHHHE MOBEPXHOCTH €T0
rpaHeil (IIECTh OCHOBHBIX IUTOCKOCTeW mpoekuuit). [Ipu 3ToM mpoenupyromue JTy4d HalpaBi€HBl OT
HaOmronaTens kK rpansm. [llects rpanel Kkyda COBMENIAIOT C TJIOCKOCTBIO YepTeka BpallleHUEM BOKPYT UX
nuHUH nepecedenus. [lomyyaror 4epTex, COCTOSIINIM U3 MIECTH MPOEKIHHA (pUcyHOK 1).

Pucynox 1



N3o0pakenune, mosydaemoe Ha (pOHTATBHOW TUIOCKOCTH MPOCKIUH, MPUHUMAIOT 3a TJIaBHOE.
[TosToMy mpemMer HaAoO pacmojiaraTh TakK, 4TOOBI TJIaBHOE M300paK€HUE JaBajio HawbOoJee TIOITHOE
IpeJCTaBIeHUE O ero popme U pazmepax.

B 3aBucumocTu 0T coxep)kaHHUs H300paKeHUs pPa3AeisAloT Ha BUABI, ceueHus u paspesbl. llo
M300pakeHsIM, KOTOPbIE HAa3bIBAIOTCS BUJAMH, MBI MOJKEM CYAUTH O BHEUIHEW Gopme npeamera. YToOs
ObUla TMOHATHA BHYTpeHHsAA Qopma npeaMeTa, HEOOXOAMMBI H300pa)KeHHs, KOTOpbIe Ha3bIBAIOTCA
CEUCHUSIMU U pa3pe3aMu. PaccMoTpuM 3TH U300paKeHHS.

Bunni

Buo — 510 n300pakeHNe BUIMMOM YaCTH MIOBEPXHOCTH MPEAMETa, O0paIeHHON K HAOJII01aTeIo.

KonuuecTBo BUIOB Ha dYepTeke MOJKHO ObITh HAMMEHBIIUM, HO JOCTATOYHBIM JUISI TOJHOTO
MOHUMaHUs (POPMBI U pa3MEpOB MPEAMETA.

Ha Bunax nomyckaercsi moka3plBaTh HEBUAMMBIC YACTH MPEIMETa C MOMOIIbIO IITPUXOBBIX JTMHHMA
(pucyHok 2). PaccrosHus MeXIy BHJAMH NPUHUMAIOT TaKUM, 4TOOBI OBLIO TOCTaTOYHO MECTa JUIS
HAHECEHHs pa3MEpOB.

Pucynok 2

Bunbl pasnensiroTcss Ha OCHOBHEBIE, TOTIOJTHUTEILHBIC U MECTHBIE.

OcHOBHBIE BHIBI

Bunbl, moydaemple Ha MIECTH OCHOBHBIX TUIOCKOCTSIX MPOCKIMI HAa3bIBAIOTCS OCHOBHBIMH BHIaAMHU
U UMEIOT CIIeAyIolue Ha3BaHus (PUCYHOK 3): BUJ criepequ (MU TIaBHBIA BUI), BUJl CBEPXY, BUJ CIIEBa,
BHJI CTIpaBa, BUJ CHU3Y U BUJ C3a/IH.

5
1 — Bux cnepenu
H, (rnaBHBIN),
4 1 3 6 2 — BUJ CBEPXY,
3 — BHUJI CIIEBA,
4 — BuJ crpasa,
5 — BHJ CHH3Y,
W; 4 W Vv, 6 — BuUI c3adM.
2
H

Pucynok 3 OcHOBHBIE BUIBI



Bun cnepenu — rnaBHBIA BUA; OH JaeT HauOousbliee MpelacTaBieHHe o ¢opme, pazMepax U
KOHCTPYKTHUBHBIX OCOOCHHOCTSIX JI€TAJIH.

OcHoBHbIE BUBI Ha YEPTEXKE PACIOiaratoT B OMPEIeICHHOM MOPSIKE, KaKk TOKa3aHO Ha PUCYHKE
3. Ecnm BuBI pacnoiaratoTcsi B JaHHOM MOPSIAKE U B IPOCKIIMOHHOM CBSI3U APYT C IPYrOM, TO OHU HE
0003HAYAIOTCH.

Ecnu mpoeknmoHHas cBsi3b HE COXPaHEHa, TO HalpaBICHUE MPOCIIUPOBAHKS 0003HAYAIOT
cTpenikoi. OKOJIO CTPENKU CTaBsT MPONUCHYIO OYKBY pycckoro andaButa. Bug orMeuaroT Toi ke OyKBOH

(pucyHok 4).

Pucynox 4

Jonoanumenvhbie 6uobl

JlononHUTEHHBIM BUJIOM Ha3bIBA€TCS BHJI, KOTOPBIN MOJy4aeTCs Ha MIIOCKOCTH, HE MapalieIbHON
OCHOBHBIM ITOCKOCTSIM MPOEKIUN. [I[pUMEHSIOT TOTIOTHUTENIbHBIE BUJIBI B TEX CIyYasiX, KOTJaa Kakas-1u0o
4acTh MpeAMeTa He MOXKeT ObITh N300pakeHa HU Ha OJJHOM W3 OCHOBHBIX BUOB 0€3 MCKaXeHUs (PUCYHOK

5).
\
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Pucynok 5

Ecniu [MONMONHUTENBHBIM BUJ pPACIONaraloT B TMPOEKIIMOHHONW CBS3M C COOTBETCTBYIOIIUM
n300pakeHrueM, TO ero He oOo3HayaroT (pucyHok 6.1). Ecnu mpoekimoHHas CBsi3b HE COXpPaHEHA, TO
HanpaBJIeHUE MPOCHUPOBAHUS 0003HAYAIOT CTPEIKON (PUCYHOK 6.2). OKOJIO CTPENIKM CTABST MPOMHCHYIO
OykBy pycckoro andabuTta. J[onoTHATETHHBIN BU OTMEUAIOT TOH ke OyKBOU (PUCYHOK 6.2).

JlomyckaeTcsi MOTMOTHUTENbHBIM BUJ MOBOPAYMBATh, HO COXpaHsSsA TMOJOXKEHUE, MPUHATOE IS
JAHHOTO TpeaMeTa Ha TJIaBHOM H300pakeHnn. O003HAYCHHE BHJIA TIPU ITOM JOHKHO OBITH JOIMOJHEHO
YCJIOBHBIM IpadHuecKuM 0603HaYeHHeM «10BepHYTO» O — (prCcyHOK 6.3).
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Pucynox 6.1 Pucynox 6.2 Pucynox 6.3

Mecmmnuvie 6uodnl

Mecmubim 6udom Ha3bIBaeTCs M300paKeHHE OTIEIBHOTO OIPaHMYEHHOIO MECTa Ha TOBEPXHOCTH
npeamera. Ero nmpumeHsoT B TOM cilyyae, Korja TpeOyeTrcs mokas3aTtbh (opMy M pa3Mepbl OTAEIbHBIX
ayIeMeHTOB netanu. [IprMeHeHrne MECTHOTO BHJIA IMO3BOJIIET YMEHBUIMTH 00BbEM TpauuecKux padoT H
C3KOHOMHUTBH MECTO Ha I0JIe uepTexka, o0ecreunBas MoIHoe MpeJcTaBiIeHe o popme npeamMera.

MecTHBIH BHJ Ha 4YepTEXe JOJDKEH OBITh OrpaHWYEH JIMHHEW OOphIBa, KOTOPYIO NMPOBOIST OT
PYKH, OCBIO CUMMETPHUHU WM HEe orpaHuueH. PacnonaratoT MecTHbIN BU HAa CBOOOAHOM I10JI€ YepTeKa UITU
B IIPOCKIIMOHHOM CBSI3U C APYTUMH U300paKeHUSIMH (PUCYHOK 7).

: MecmHbsid Bud
[ f

&

Ecnu mMecTHBIN BUJ pacrnionaraercss He B MPOEKIIMOHHOM CBSI3U, TO €ro HEOOX0JUMO 0003HAYUTh.
O0603HayalOT MECTHBIM BUJ, TaK K€ KaK M JIOMOJIHUTEIbHBIM, CTPEIKOM u OykBOH pycckoro angaButa

Pucynok 7

(pucyHOK 8).
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Pucynox 8



Obopamume sHumanue! He cneayer myTaTh MECTHBIA U JIONOJIHUTEIBHBIN BUIbI. MECTHBIM BH]
MOJy4aeTCsl Ha OJHOM M3 OCHOBHBIX INIOCKOCTEN MPOEKUUH, a TOMOIHUTEIbHBIA — Ha JONOJHUTEIbHON
IJIOCKOCTH, HE MapaJUIeIbHOW HU OJTHOW U3 OCHOBHBIX TJIOCKOCTEH.

IHopsinok BHINOJIHEHHUS PA0OTHI

[Tpu BBITIONTHEHUH 3aJaHUSI HEOOXOAUMO MPABUIHHO PACIIONOKUTH H300pAKEHUST HA YEPTEKE.
Ha ¢poHTaNbHON TUIOCKOCTH MPOEKIUHA CIeAyeT MOMECTHTh TO H300pakKeHHe, KOTOpoe HambOosee
TIOJTHO MPEICTABIISET OCHOBHBIC (DOPMBI M pa3Mepbl MOJICITH — 3TO BUJ CIIEPEIN WIIH TJIABHBINA BUJL.

Ecmu m3o0pakaemasi MOJIIe)Ib HMMEET IUIOCKOCTH CHUMMETPHH, TO €€ YepTeX HaYMHAIOT
BBITIONHSATH C TIPOBEJICHUS COOTBETCTBYIOIINX Oceld cuMMeTpur. Eciu miiockocTeld CHMMETPHH HET, TO
BBIMIOJIHEHUE 4YepTeka OOBIMHO HAYMHAIOT C M300paKEHUS OIMOPHOM TOBEPXHOCTH, KOTOpas
OTIpeIeNIIeT BePTUKAIBHOE (MIJIM TOPU30HTAIBHOE) OJI0KEHUE MOJICITH.

YroObl oO0ecreYnTh TNPOCKIMOHHYIO CBS3b M JIyYlle MOHATh B3aMMHOE DPACIOJIOXKCHHE
OTIENBHBIX AJIEMEHTOB MOJIENIN, PEKOMEHAYETCS BCE TPH M300paKEHUsI CTPOUTH MapauIeIbHO.

[Tpy BBIMOJIHEHHH KOMIUIEKCHOTO YepTeKa MOJIEIH HEOOXOIUMO CTPOHUTH Och mpoekimid. C
MTOMOIIBIO0 BEPTUKAIBHBIX JIMHUW CBS3H CTPOSAT (PPOHTAIBHYIO MPOCKIUIO. [IpodMIbHYI0 TIPOSKIIHIO
CTPOST C MIOMOIIbIO BEPTHKAILHBIX U TOPU30OHTAIILHBIX JIMHUHN CBSI3H.

[Tpu BBITIONTHEHUH 33JaHHSI HEOOXOJAUMO MPABUIHHO PACIIONONKHUTH H300PAKEHUS HAa YEPTEKE.
Ha ¢poHTanbHON MIIOCKOCTH MPOCKIUE CIEAYEeT PaCIOIOKUTh TO M300paKeHUE, KOTOpOe HauboIee
TIOJTHO MPEACTABIISAET GOPMBI U Pa3MEPBI MOJICIIH.

["oTOBBII YepTeK 0OOBOAUTCS OCHOBHOM CILIOIIHOM JIMHKEH (TONmuHA S = 1 MM).

Pucynok 9 OGpa3zern 3aganus
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KouTtpoJbHble Bonpochl
1. Yro Takoe Buxa?
2. CKONBbKO HYXHO OpaTh BUIOB JIJIsl H300paKeHUS U3EUs?
3. Kakoe nzo0paxeHue npeaMera BEIONPArOT 711 H300pakeHUs Ha TJIaBHOM BHIE?
4. Kak Ha3bIBalOTCS BUbI, IOJIy4a€Mbl€ HA OCHOBHBIE IJIOCKOCTH IIPOEKIIHI1?
5. [lognmuceiBatoTCs T BUIBI, paciojiaraeMble B IPOCKITMOHHOM CBsI3U?
6. Kak moanuceIBatoTCsl BUJIbI, pacIioiaraéMble He B TPOECKIIMOHHOM CBSI3H?
7. B kakux ciay4asx IpUMEHSIOTCS TOTOJIHUTENbHBIE BUBI U KaK OHU 0003HAYAIOTCS?
8. Uto Ha3pIBaeTCI MECTHBIM BUIOM M KaK OH 0003Ha4yaeTcs/
9. YUeM OTJIMYAIOTCA MECTHBIN U JOIIOJIHUTEILHBIA BUIBI?




IIpakTHyeckoe 3ausitue NeS
ITocTpoeHue TpeTbeil MPOEeKIMU MOIEJIM N0 ABYM 3aaHHBIM. AKCOHOMETPHYECKAs MPOeKIHs

Mojaen
Hean padoThi:
1. HayuuTbcsi BBINONHATH TPETHIO MPOCKIIUIO MOJIENH IO JIBYM 33JaHHBIM MPOCKIIUSM.
2. HayuuTbcs CTpOUTH AaKCOHOMETPUUECKYIO ITPOEKIINIO MOJIENH
3aganue 1751 padoThbI:
1. N3yunTh TEOpETHYECKUI MaTepurall.
2. BHuMareabHO N3y4uTh 00pa3ell BbIIOIHEHUS JIUCTA.
3. [lepeueptuts aBa Buga (IO BapHaHTaM), JOCTPOUTH TPETUH BHJ, BBIIOJIHUTH

aKCOHOMETpHIO Mozenu.M300pakeHne BBIMOJIHACTCS 1O pa3MepaM B MPOCKIIMOHHOW CBS3H, pa3Mephl HE
HAHOCATCSL.
4. Pabota Bemonnsercs Ha mucte popmarta A3 ¢ OCHOBHON HaaIHUChIO 10 Gopme 1.

TEOPETUYECKHI MATEPHUAJI JIJISI PABOTBI

A.TIl"OpI/ITM MOCTPOCHUS:

1. MpIcnieHHO pa30uBaeM H300paKEHHYIO MOJIENTb Ha IIPOCTHIE TeoMeTpudeckue Gopmsl.

2. [IpencraBnsieM Kak 3TH reoMeTpudeckue (GOpPMBI H300pakalOTCs Ha BCEX Tpex
NPOEKIUSX, BBISICHAEM 001IyI0 (hopMy MOAEH.

3. [IpencraBnsist popMy MOAETH B IEJIOM, BBIMOJTHSIEM aKCOHOMETPHUYECKYIO MPOEKIHIO,

KOTOpasi IOMOTIaeT ONPEAEIUTh IPAaBUIBHOCTD IPOYMTAHHOTO YEPTEKA.
4. UYeprexx BBIIOJHAETCS C MOMOIIBIO JIMHUM CBA3M, pa3Mepbl HE HaHOCATCA. ['OTOBBINM uepTex
00BOJIUTCS OCHOBHOM CIUIOIIHOM JTMHUEH (TosmmHa S = 1 MM)

Pebpo
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a)

Pucynoxk 2. /IBa Buza Mozenu 1 00beMHOE U300paskeHne



ITocTpoeHne aKCOHOMETPUYECKUX MPOEKIMUIA

OcHoBHBIE CcBeZieHHA 00 aKCOHOMeTpHuYecKuX mpoekiusx mnpuseneHsl B 'OCT 2.317-69. Ilpu
MIOCTPOCHUHM aKCOHOMETPHUYECKUX IPOEKUUH OTPe3KH MpsAMBIX JUHUA MpeaMera WIH  (UTYpSI,

napajuielibHbIe  OCSIM  KOOpJIMHAT Ha KOMIUIGKCHOM YepTEKe, JIOJDKHBI  OBITh
COOTBETCTBYIOIIUM aKCOHOMETPHUYECKHUM OCSIM (PUCYHOK 3).
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PI/ICYHOK 3. HOCTpOGHI/Ie AKCOHOMCTPHHU ACTAINU

MeToanyeckue yKasaHHMs:

napajljIeIbHBbI

I[JISI BBITTIOJIHCHHA KOMIIJICKCHOI'O YCPTCiKAa MOACIIN, CHa4YaJla ICPCUCPINBAIOT B TOHKUX JIMHUAX OBC

3aIaHHBIC ITPOCKIHH, 3aTCM CTPOAT TPCTHIO IIPOCKIHUIO B HpO@KHHOHHOﬁ 3aBUCHUMOCTH.

s mocTpoeHHs aKCOHOMETPUYECKOM MPOEKIUH HEOOXOAMMO NPaBWIBHO BBIOpAaTh HAyaylo
KOOP/AMHAT U IUIOCKOCTh OCTpoeHUs u3o0paxenus. [lociaenoBarenbHOCTh MOCTPOCHUSI aKCOHOMETPUH Ha

pUCYHKe 4.
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H306paxeniie MpH3MaTHIECKHX 1a3oB
B OCHOBAHHH

‘\i/

W300paxkeHue nasa U3zo6paxkenuc pedep KECTKOCTH

@

BbitiosiHeHne 06BOAKH IOTOBOH aKCOHOMETPHH

PI/IcyHOK 4, IlocnenoBaTenbHOCTD MMOCTPOCHUA AKCOHOMCTPUHU

ITopsinok BbINOJIHEHUs padoOThI:

1 - mpoananmu3upyiite GopMy JeTaNN U ONpEAeTUTe e rabapuTHBIC pa3MepHL;

2 - BeIOepHTe MacTal U pacroyiokeHue popmata yepTexa;

3 - mpoayMaiiTe KOMITOHOBKY JIUCTA C y4ETOM pa3MeIIeHUs] Ha HeM H30METPHH;

4 - mepeuepTUTE JBa 3alaHHBIX BUJA U IOCTPOITE B MPOESKIIMOHHOMN 3aBUCUMOCTH TPETHI BUTI;
S - IPOCTaBbTE pa3MephI;

6 - BBINIOJIHUTE aKCOHOMETPUUYECKYIO IPOEKIIHIO, BEIOpAaB Hayajao0 KOOPIMHAT;



7 - 0OBEINTE YEPTEIK.

8 - 3amonHUTE OCHOBHYIO HAaAIIHCh.

OO0pa3en BbINOJHEHUS 3aJaHUS
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IIpakTHyeckoe 3ansitue Ne6
IlocTpoeHue KOMIIEKCHOTO YepTeska MOe/ N

esab padoThi:
1. HayuuTbcs UuTaTh 4EPTEXK
2. HayuuThcsl CTPOUTH AaKCOHOMETPUYECKYIO MPOEKIINIO MOJICIH

3ananue ajs1 padoThi:

1. W3yuuth TeopeTHUECKUil MaTepuai sl padoThbl

2. BHumarenbHO U3y4uTh 00pa3ell BbINOJIHEHHs J1CTa

3. BBINOIHUTH aKCOHOMETPUYECKYIO MTPOEKIIUIO OJHOM M3 IBYX MojeJeil Ha BbIOop./300paxenue
BBITIOJIHAETCS 110 pa3MepaM, pa3Mepbl HE HAHOCATCA.

4. PaboTa BBINOIHAETCS HA JIUCTE MPAKTHUECKON paboThl Ne4.

TEOPETUYECKHWI MATEPHUAJI JIJIS1 PABOTBI

A.TIl"OpI/ITM MOCTPOCHUS:
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H3o00paxeHuenasa N3o0paxkeHnepedepKECTKOCTH

BrimonHeHue 00BOIKM TOTOBOM aKCOHOMETPUHT

P HCYHOK 1.ITocnenoBaTenbHOCT BIIOCTPOCHUAAKCOHOMETPHUU
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Pucynok 2 O6pa3ell BHIIOTHEHUS 3a/1aHuUs



IIpakTuyeckoe 3ansiTue Ne 7
Bbino/iHeHHe KOMILIEKCHOTO YepTe:Ka MepeceKalouXxcs Tel

Teopus

Jeranu TexHWUYECKUX (OPM COCTOAT W3 COUYETAHUH pPa3HOOOPA3HBIX TEOMETPUYECCKUX Tell.
[ToBepxHOCTH ATUX TeJ, MEpPEceKasich MeXay co0oil, 00pa3yloT MPOCTPAHCTBEHHBIE JINHUU, HAa3bIBaEMble
JUHUSIMHM TlepeceYyeHUsl WIN JUHUSIMM NepexoAa. 3HaHHe XapaKTepa JUHUN B3aUMHOTO MEPECEUCHUS
MOBEPXHOCTEH, YMEHHE CTPOUTh MPOEKLIHUU OBTUX JHHUA — HEOOXOAMMBIE YCJIOBUS IPABUILHOTO
IMOHUMAaHUs, YTEHHS U BBIIIOJIHEHUS YEPTEKEU JICTAIICH.

B kauectBe mpumepa Ha pucyHKe | MMOKa3aHbl KOHCTPYKIIMHM TpPaBEpPChl, KPBIIMIKKM Hacoca U
natpyoka. B ocHOBy ux oOpa3oBaHWMsI B3AThHI pa3IUYHBIE TEOMETPUICCKHIE TeJla BPALICHUS — [IIUHAP, TOP,
map (nmonycdepa). [IpaBmibHO MpounTaTh M300paKEeHUs ETalIM MO3BOJIAET (popma JIMHUN MepecedeHus
MOBEPXHOCTEN (Ha PUCYHKE ITH JIMHUM IOKA3aHbl CTPEIKAMHU).

a) 0) 6)

Pucynok 1 IlpeceyeHune reomeTpuyeckux Tel: a — TpaBepca (umeeT (opMy IBYX MHIUHIPOB,
MEPECEeKAOIINXCS C KOHYCOM); 6O — KpBIIIKAa Hacoca (00pa3oBaHa MEPeCceKAOIIMMHUCS TOBEPXHOCTSIMH
mapa (monycdepa) v HWIHHAPA); 8 — NaTpyOoK (popma oOpa3oBaHa MEPECEKAIOIMIMMHUCS MMOBEPXHOCTIMHU
TOpa U IUJIUHAPA)

Jlns mocTpoeHus: IMHUU NEepecedeHus JBYX MOBEPXHOCTEW HYKHO HAWTHU TaKUE€ TOYKU, KOTOPBIE
OJTHOBPEMEHHO TMpHHAJIekKaI Obl 00EMM 33JaHHBIM MOBEPXHOCTSAM, TO €CTh XapaKTepHble TOYKH,
pacrojoKeHHbIe HAa KOHTYPHBIX JUHHSIX. DTU TOYKHM Yalle BCETr0 OMPENENSIOT rpaHuily BHAMUMOCTH. K
XapaKTepHBbIM TOUKAM TaK)K€ OTHOCSTCS: caMasi BEpXHsIsl U caMasi HYDKHSAS, JIEBasl U ITpaBasi KpailHUE TOUKH.
[TocTpouth NMHMIO MEpPECEYEHHUsS] TOJBKO MO ATHM TOYKaM Henb3s. HeoOXonmMo MOCTpOUTH elmie psj
IIPOMEXYTOUHBIX TOYEK. [l MOCTpOoeHMs] TOUYEK, NMPUHAUICKAIIUX JMHUU B3aUMHOTO IEPECEUYCHMS,
HCIOJIb3YIOT BCIIOMOTaTeNbHbIE CEKYIIHNE MII0CKOCTH.

HauOonee oOmwmii crnoco0 MOCTpOEHUs JIUHUM TEpeceueHHsl IBYX IOBEPXHOCTEH —  CIocob
BCIIOMOTATENbHBIX CEKYIIUX I[MOBEPXHOCTEH, WIU CIOCOO MOCPEIHUKOB.

Cnoco0 BcnoMorateIbHbIX CEKYIIHX IIOCKOCTel

Crnioco0 BcrioMoraTeNbHbIX CEKYIIMX IJIOCKOCTEH MPUMEHSIETCS KakK MpH B3aUMHOM IEpecedeHHUH
KPHUBBIX TIOBEPXHOCTEH C MHOTOTpaHHUKAaMH (PUCYHOK 2), TaK U MPH NMEPECEYSHUN KPUBBIX TTOBEPXHOCTEH
(pucynox 3).

Crioco6 mMpoKO UCTIONB3YIOT NP MOCTPOSHUU JIMHUNA TIepeCeUeHHMS:

a) IByX [MOBEPXHOCTEW BpallleHUs, OCH BpAIICHUsS KOTOPBIX PAcIoiaraloTcsi MEpIeHIUKYISIPHO
OJIHOM U3 INTOCKOCTEN POEKIIUH;

0) HOBEPXHOCTH BpAIIEHUSI C MHOTOTPAaHHUKOM;

B) IByX MHOTOI'PaHHBIX TTOBEPXHOCTEH.

[TocTpoeHne NIMHUM TEpeceUeHUs] MOBEPXHOCTEH TEJ HAYMHAIOT C HAXOXKACHHUS XapaKTEPHbIX
Touek (oOuiue /Ui ABYX MOBEPXHOCTEM TOUKU: PUCYHOK 2 — TOUKH € U d, pUCYHOK 3 — Touku | u 4), Bce
OCTaJbHBIE TOYKU TIEPECEUEHUs Ha3bIBAIOT IMPOMEKYTOUHBIMU M HX OIPEIEISIIOT C IOMOIIBIO
BCIIOMOTaTeNbHBIX NMapaJljIeNbHbIX CEKYIIHMX IMJI0CKOCTeH. B KauecTBe BCrioMorareabHbIX BHIOMPAIOT TaKue



IJIOCKOCTH, KOTOpbIe 00€ 3a/JlaHHbIe MOBEPXHOCTH IEPECEKAIOT MO TpadUUeCKH MPOCTHIM JUHUSIM —
MIPSIMBIM M OKPYKHOCTSIM.

[IpoBoguM BCHOMOraTenbHBIE CEKYIIHE TOPU3OHTANBHBIE TUIOCKOCTH YpOBHS - PV, Pvi u Pv
(pucyHOK 2), epeceKaronuye MUINHAP M0 OKPYKHOCTSAM, a MPU3MY - M0 TpsAMbIM. ClenyeT HAalTH TOYKH
MePECeYCHUS ITUX MPSMBIX C COOTBETCTBYIOIIUMHU OKPYKHOCTSIMHU.

Ha pucyHke 2a mokazaHO MOCTPOEHUE JTMHUU TIEPEeCeUEHUs MMOBEPXHOCTH TPEYTOJbHON MPU3MBI C
MOBEPXHOCTHIO TPSIMOTO KPYroBOTrO INWUIMHAPA. bBOKOBBIE TpaHW MPHU3MBI  TEPICHIUKYISPHBI
BEPTUKAIBHON TIJIOCKOCTH V, MOATOMY (PpOHTaNbHAS MPOCKIUsS JUHUN TEPECCUCHUS TTOBEPXHOCTEH ITHUX
TeJN COBHanaeT C (POHTATBHOW MPOEKIHEeH OCHOBAaHUS MPU3MBI. | OPHU3OHTANbHBIE MPOEKLUWU JIMHUN
MEePECEUYCHUs] TIOBEPXHOCTEH COBMAJAIOT C TOPU3OHTAIBHOM TMPOCKIUEH UUIUHIAPA U  SBISIOTCS
OKPYXHOCTBIO. [IpopuiibHBIE TPOCKIIMU TOUEK & M € HAXOJAT MO TOPU3OHTAIBHBIM U (PPOHTAITBHBIM
MIPOCKIIUSM C IIOMOIIIBIO JIMHUH CBSI3H.

Jlyis MOCTPOEHHUsT MPOMEKYTOUHBIX Touek D, €, d HCHoap3ylOT BCIOMOTraTeabHBIC CEKYIIUE
mwiockoctd Py, Pvi 1 Pvz, ¢ mOMOIIIBI0 KOTOPBIX HaXOAAT (hpoHTaIbHBIE poekuuu b', ¢', d' touexk b, ¢, d.

B nanHOM mpumepe MOXXHO OOOHTHCH 0€3 BCIIOMOTaTENbHBIX CEKYHIMX IUIOCKOCTEH, Hamedas
MIPOM3BOJILHO HAa (PPOHTANTBHOM IJIOCKOCTH TOUKH b', ¢', d'.

Ornyckasi TMHUU CBSA3U HA TOPU3OHTAIBHYIO MPOCKIMIO, HAXOIAT TOPU3OHTAIBHBIE MMPOCKIUU b, c,
d Touek b', ¢', d'. Ha npoduiibHOM IPOEKIMH ¢ TIOMOIIBIO JTHHHI CBSI3H HaXoaaT npoekmuu b”, ¢, d”.

Ha pucynke 26 noka3zaHo OCTpOEHHE U30METPUUECKOM MPOEKIUH.

[Tocne mocTpoeHHsT M30METPUUYECKON MPOEKIUH IMIIMHIAPA CTPOSIT U30METPUUECKYIO MPOEKIUIO
OCHOBaHUS MPU3MBI, Ha KOTOpOor Haxoaat Touku 1, 2, 3, 4, 5. Ot 3THX TOYEK OTKIAABIBAIOT PAC CTOSHHUS
1"e", 2"d" u Tak masee, B3sATbIe ¢ MPO(PHUILHON MPOESKIMK KOMIUIEKCHOTO YepTeXka, U HaXOAAT TOYKH a, b,
c,d,e.

Ha wu3omerpuueckoii MPOEKIUK JMHUS TIEPECCUCHHs] TOBEPXHOCTEH IWIMHApPA W IPH3MBI
MOJIy4aeTcsi COeIMHEHHEeM To4Yek a, b, C, d, €, KOTophle CTPOATCS IO KOOpAMHATAM, B3STBIM C
KOMILIEKCHOTO YepTexKa.
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Pucynoxk 2 Ilepeceuenne moBepxXHOCTEW HUIUHAPA U TPU3MBI



Pucynok 3 Ilepecedenne moBepxHOCTEH ABYX IIWIMHAPOB

Ha pucynke 3 mokasaHo ompenelneHue TOYEK NEepecedeHMs] MOBEPXHOCTEH IBYX LMJIMHIPOB C
IIOMOILbIO  BCIIOMOTaTENbHBIX CEKYLIUX TOPU3OHTAJIBHBIX IUIOCKOCTEH ypoBHI — Pw u  Pwa,
MIEPECEKAIOIINX OJIMH [WJIMHAP IO OKPYKHOCTSAM, @ BTOPOU HUJIMHJIP - IO NPSMBIM.

3aganue 1 padoThI:

1. U3yunTh TeOpeTUUeCKHil MaTepua ass padoThl.

2. BuumarespHo u3y4uTh oOpaserr BoinmonHenus gucta ([punoxenue 1, pucynku 5.1-5.3).

3. [locTpouTh JIMHUIO MEpPECeUEHUsl MOBEPXHOCTENH LUIMHAPA U NPU3MBl U AKCOHOMETPUYECKYIO
npoeknuio. Ha KoMIieKCHOM uepTeke HAaHECTU pa3MepBI.

4. Pabora BbImonHsAeTCs Ha JmcTe Gopmara A3 ¢ OCHOBHOHM Hamnmuceio mo ¢opme 1. 3amanue
JlaeTcsl B COOTBETCTBUHU C BapuaHTOM (Tabnuua 1 u pucyHok 4).

Hcxoanblie naHHbIE

Tabnuna 1 Bapuantsl 3aganmii

Ne BapuanTa
O0o3HaueHue 1 > 3 4 5 5 7
d 50 55 54 52 55 54 56
h 60 65 70 70 60 60 62
h1 45 53 50 56 50 50 52
e 12 12 15 14 20 18 20
a 46 52 64 60 55 64 52
K 75 74 76 70 70 72 72




ITociienoBaTeIbHOCTH BBINOJIHEHHUS:

1. BpluepTuTh paMKy U OCHOBHYIO HaJIHCh.

2. KommnoHnoBka nucra. Ilone nucta pa3ouTh Ha NPSIMOYTOJIBHUKH, B KOTOPBIX BBIYEPUYUBAIOT TPU
MIPOEKIUH MEPECEKAIOIIMXCS TE U X aKCOHOMETPUUYECKOe N300paKeHHE.

3. HanecTu TOHKMMH JIMHUSMU TPU IPOEKLINUN EPECEKAIOIINXCS TEIl.

4. Ha opHolt u3 mnpoekuuii OTMETHTh TOYKM JIMHUU IepecedeHus (XapakTepHble H
MIPOMEKYTOUHBIE).

5. Mcnonp3yst TMHUY CBSI3U MOCTPOUTH ITPOEKIIMN ITHX K€ TOUEK Ha JIBYX APYTUX MPOCKIMSIX.

6. Ilomy4eHHBIE TOUKN COETMHUTH C IIOMONIBIO JIEKAJIA.

7. OnpenennuTts BUAUMOCTb Ha OTAEIBHBIX yUacTKaX.

8. BbluepTUTh aKCOHOMETPUYECKYIO MPOEKIUIO0 MepeceKaromuxcs Ten (IoCTpoeHne HauyuHaTh C
F€OMETPUUYECKOTO  TEJa, HaxOIALIErocss B  BEPTUKAJIBHOM  IOJOXKEHMM — C  IWJIKMHAPA).
ITocnenoBarenbHOCTh MOCTPOEHMS JJUIUICA (OBaja) B TOPU30HTAIBHOM IUIOCKOCTH INPOEKLUHU JlaHa B
IIPWIOXKEHUH 2.

9. B akcoHOMETpHHU HaHECTH TOUYKH, MPUHAJIeKAINE IUHUU [IEPECeUEHUs], 3aMepsisi pacCTOSHUE
10 OCSIM Ha KOMIIJIEKCHOM YEPTEXKE.

10. IIpoBeputh Bech yepTex u ooBectu ero kapanaamom T (H) u TM (HB).

11.ITonnucaTs Bce TOUKH, MPUHAAIEKALIUE INHUH 1IEPECEUEHUS.

12. Hanectu pa3Meppl Ha KOMIUIEKCHOM YEpPTEXKeE.

13.3an01HUTE OCHOBHYIO HAIHCh YEPTEKHBIM IIPUPTOM.



KonTposbHbie BOpochl
1. B uem coctout crioco® BCrioMoraTeIbHBIX CeKyIUX miockocteii? Korna ero npumMeHstoT?
2. C yero HAYMHAIOT MOCTPOCHHE JIMHUU B3aUMHOTO NIEPECECUEHUS TOBEPXHOCTEN UIUHIPOB?
3. Kak cTpouTcs 1MHUS NEepecedeHus IOBEPXHOCTEN?



[Tpunoxenue 1

ECO0LO0ORY

- 68 - _ @48 -
| I
§ ! ' rE
I
Es £y [ "
I 5
» r
rlor A
rl &
£ |

fMH.007.023

Aun Miarca MoreamT
] Aucal] W Snepw o u e Ja -;-I .'1‘_.5..‘:.5‘-'.5.‘-‘.‘.;.5 _
Pozoad || Aol KK 5507 [ L)
— T HUALHEDT & TS ea
T¥ouag Ao I_-':'.L"l'
A nsng Com S0 KullX=277

Eopmam AT

Pucynoxk 5.1 O6pa3zen BoinosiHeHus yeprexa «llepecedenre UIUHAPA U IPU3MBDY
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OHpGI[CJ'ICHI/Ie TOYCK COIIPSAKCHUSA MAJIbIX U

OmnpeneneHne MEHTPOB PATNYCOB MAIBIX JIyT
oonbinux ayr ssunca (touku L, M, N u K)

annurca (Touku 3 u 4)
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BrimontHeHrE 00BOIKM TOTOBOM aKCOHOMETPHUH
CoennHeHne OOTBIINX M MAJBIX YT
suica (ab — Gonbias ock siunca, ¢d — manas
anuIca paguycom R
OCh DJUTUIICA)



IIpakTuyeckoe 3ansaTue Ne 8
ITocTpoeHue yceueHHOM MUPAMU/IbI M €¢ Pa3BepPTKHU

Hean:

- U3yYUTh METO/IbI, IO3BOJIAIONINE OMPEIESIUTh HA YEPTEKE ACUCTBUTEIBHYIO BEIMUUHY (UTYpPHI CEUCHHS
(MeTox BpalieHHsl U METOJI IEPEMEHBI IIOCKOCTEN );

- 3aKpPEIUTh HaBBIKU MPOCIUPOBAHUS TEOMETPUUECKUX TEJ HA TPHU TJIOCKOCTHU MTPOCKIU;

- 3aKpeNUTh HAaBBIKU IOCTPOCHUS Pa3BEPTOK YCECUCHHBIX T€OMETPUUYECKUX TEJ;

- U3Y4YUTb NPaBUJIa IOCTPOEHUS] AKCOHOMETPUUYECKUX MTPOEKIIUHM.

3ananue aj1s1 padoThi:

1. U3yuuTth TeopeTudeckuii Marepuai ajs paboThl.

2. BaumarensHO u3ydnTh oOpaser BeimosiHeHus ucta (IIpunoxenue 1).

3. BBINONHUTH KOMIUIEKCHBI YEPTEX U AKCOHOMETPUUYECKYIO IPOEKIUI0 YCEYEHHOIO0 MHOIOI'DAaHHUKA
(mupamuzpbl).  [locTpouTh JTUHHUIO IMEpEceueHUs] MHOTOIPAHHUKA C IJIOCKOCTBIO OOMIETO0 MOJIOKEHUS
(3amanHoM cnenamu). IlocTpouTh HaTypajdbHylO BeJIWYMHY cedeHMs. [locTpouTh  pa3BepTKy
MHOTOTpaHHHUKA U TeJla BPaLICHHUSI.

4. Pabora BeImonHseTCS Ha jucte Gopmata A3 ¢ OCHOBHOW Hammuchio o ¢gopme 1. 3amanue maercs B
COOTBETCTBHUH C BapraHTOM (Tadymma 1).

ITocsie o0KOHYAHMSA BBINOJHEHUS] PA00THI CTY/IEHT 10/IKeH

ymems:

- CTPOUThH KOMIUIEKCHBIE UEPTEKU YCEUEHHBIX T€OMETPUUECKHUX TET,

- HaXOJIUTh ICUCTBUTENbHYIO BEJIHMUMUHY (PUTYpBI CEUCHHUS TeTa;

- CTPOUTH Pa3BEPTKU YCEUEHHBIX F€OMETPUUECKUX TEJ;

- BBINOJHATH AKCOHOMETPUYECKUE MPOCKIIUU YCEUSHHBIX T€OMETPHUUECKHX Tell.

3Hamp:

- OIpeJeieHne HATypalIbHON BEIMYUHBI SJIEMEHTOB T€OMETPUUYECKUX TET,

- IpaBUJIa MOCTPOECHUSI Pa3BEPTOK YCEUEHHBIX T€OMETPUUYECKUX TEIL.

O6opynoBanue (npubopwl, mamepuaivl, OUOAKMU4EcKoe obecneyenue).

- YepTEeKHBIC TPUHAIIC)KHOCTH, OyMara i yepueHus (BatmaH) ¢popmara A3.

Teopus

OcHoBHast (opMa T€OMETPUUYECKUX TeJl MOXKET OBITh HM3MEHEHa MyTEM IUIOCKUX cpe3oB. Ilpu
NepeceuyeHN MHOTOTPaHHHUKA IJIOCKOCTBIO MOJy4aeTcs IUIocKas (Urypa, MHOXKECTBO TOUYEK KOTOPOM
MPUHAUIEKUT KaK IUIOCKOCTH, HA3bIBAEMOW cCeKyuieil nia0CKOCHblo, TaK U TEOMETPUUYECKOMY Tely.
[Tnockas gurypa Ha3bIBaeTCs ce4eHueM, a OrpaHMYUBAIOIIAs €€ 3AMKHYTAasl TMHUS — JIUHUEl CeYeHUA.

Uucno CTOpoH ceueHus paBHO YHCIy Nepecedy€HHbIX rpaHed. CTOPOHBI CEUEHHUsl MPENCTaBISIIOT
cOOO JTMHMM TepecedeHUs IpaHell MHOTOTpaHHHMKA M CEKYyLIeH IUIOCKOCTH, a €ro BEpIIMHBI - TOYKH
nepeceyeHus: péoep MHOTOTpaHHMKA C CEKYIIEH MI0CKOCThIO.

Takum o0pa3oM, AJs pELIeHUs 3aJayd Ha IMOCTPOEHHE CEUYEHUS MHOIOIpaHHMKA IIOCKOCTBIO
HEO0OXO0JIMMO YMETh:

1) cTpouTH IMHUY NIEpECEUEHNUs JBYX IUIOCKOCTEM;

2) onpenensaTh TOYKH MepeceyeHus MPSIMOH C MIOCKOCTHIO.

1 Ceyenue nupamMuabl II0CKOCTHIO
Ha pucynke 1 noka3ano ceyeHue nupamuibl GpoHTAIBHO-TIPOSIUPYIOLIEH MI0CKOCThIO P.



Pucynox 1 Ceuenue nupamuapl GpOHTATHHO-TPOCIIUPYIOMIEH TIJIOCKOCTHIO

®urypoir cedyeHus spigercs TpeyrodbHuk ~KMN. BepumHbsl TpeyrojbHHKa — 3TO TOYKH
nepeceyeHus pedep MUPaMHUIbI ¢ CEKYIIeH TUIOCKOCTRIO P.

Hampumep, Touka M — touka nepecedenust pedpa SA ¢ miockoctsio P. CTOpOHBI TpeyroibHUKa —
9TO JIMHUS MEPECEeUEHUs TpaHel nupamMuIbl ¢ ceKylen miockoctero P. Hampumep, cropona MN — ninaus
nepecedyenus rpanu CSB ¢ mockoctsio P.

[Ipu nepecedeHny MUpPaMUIBI TNIOCKOCTHIO B CEYEHUU MOTYT MOJTy4YaThCs CIEAYIONHe QUTYpHI:

- MHOTOYTOJBbHHK, MOJOOHBI OCHOBAHMIO, €CIIM CEKyIIas IMJIOCKOCTh MapaijieibHa OCHOBaHHUIO
MUPaAMU/IBI,

- MHOTOYT'OJIbHUK, HE TIOJJOOHBII OCHOBAHUIO, €CJIM CEKYIas MJIOCKOCTh HAKIOHEHA K OCHOBAaHUIO
MUPaAMU/IBI,

- TPEYrOJIbHUK, €CJIM CEKYIas MJIOCKOCTh IPOXOJAUT YEPe3 BEPIIMHY MUPAMUIBL.

CeuyeHue NpU3MbI IJIOCKOCTHIO

[Ipu nepecedyennn npu3Mbl INIOCKOCTHIO B CEUEHUU MOTYT MOJy4aThCs CIENyIOIIHe (GUrypsl:

- MHOTOYTOJIbHHMK, PaBHBI OCHOBAHMIO, €CIIM CEKYIlas IUIOCKOCTh IapajulelbHa OCHOBAaHUIO
MpU3MBbI (PUCYHOK 2, a);

- MHOTOYTOJILHUK, HE PaBHbII OCHOBAaHUIO, €CIIM CEKYIasl INIOCKOCTh HaKJIOHEHa K pedpaM NMpU3Mbl
(pucyHok 2, 0);

- IPSIMOYTOJIBHUK, €CJIH CEeKYIIas INIOCKOCTh MapajuienbHa OOKOBBIM pedpaM NMpU3MBbI (PUCYHOK 2,
B).

Pucynok 2 Cedyenuie npu3Msbl MI0CKOCTHIO

CeveHne NWIMHAPA MJIOCKOCTHIO

[Ipu mepecedeHnH MPSMOTO IWIMHIPA TUIOCKOCTHIO B CEYEHHUU MOTYT TMOJYYaThCS CIEIYIOIIHE
burypsi:

- KpyT, €CIIY TUIOCKOCThH MapaljieibHa OCHOBAHUIO IWJIHH/Ipa (PUCYHOK 3, a);

- IPSIMOYTOJIFHUK, €CITU CEKYIIasi TNIOCKOCTh MapajuiebHa OCH IMITHHIpA (PUCYHOK 3, 0);



- (urypa, orpaHuMYeHHas OJJUIMIICOM, €CIM CEKyllas IJOCKOCTh HAaKJIOHEHAa K OCH IMJIMHIpA

(pucyHox 3, B)
Duunc
OkpyacHocms
§ s @
\\\

Hse npavele
-9
)

0) B)

a
Pucynoxk 2 Ceuenue nuiamHapa mioCKOCTbIO

CeyeHue KOHyca IMJIOCKOCTHIO

[Ipn mepeceueHuu MNpPsSMOro KOHyca IJIOCKOCTBIO B CEUYEHUU MOTYT MOJIY4aThbCsl CIEIYIOIIHE
burypsr:

- KpYT, €CIIi CeKYIllas IUIOCKOCTh MapaielbHa OCHOBAHUIO KOHYca (PUCYHOK 3, a);

- TPEYTOJIBHUK, €CIIN CEKYIIasi INIOCKOCTh MPOXOINUT Yepe3 BEPIINHY KOHYCa (PUCYHOK 3, 0);

- ¢urypa, orpaHuYeHHasl JIUIUIICOM, €CIH CEKyllas IUIOCKOCTh IepeceKkaeT Bce o0pasyroliue
KOHyca (pUCYHOK 3, B);

- (urypa, orpaHmdeHHas ayroil mapa®oibl U OTPE3KOM MPSMOM, €CIM CeKylas IIO0CKOCTh
napajuieJbHa OJIHON 00pa3yroliel KoHyca (pUCyHOK 3, T);

- (¢urypa, orpaHuueHHas Iyroil runepOONbl U OTPE3KOM MPSMOM, €ClM CeKylas IIOCKOCTh
napajuiesibHa JIByM 00pa3yromuM KoHyca (PHCYHOK 3, ).

a> ﬂ > 0 -2naunc

B)




Ilapabona

r)

Pucynok 3 CeueHnue KkoHyca MI0CKOCThIO

Jnst TOTO, YTOOBI ONPENETUTh JEHCTBUTEIBHYIO BEIMYNHY CCUCHUH, HEOOXOAMMO 3HATh CHOCOOBI
npeoOpa3oBaHusl IUIOCKOCTEH MpPOEKIuil: crmocod BpameHus (pUCYHOK 4) U CIoco0 NepeMeHBbI
IJIOCKOCTEH MPOSKIHi (PUCYHOK 5).
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Pucynok 4 Omnpenenenue HarTypaidbHOW BEIWYMHBI (UIYpbl CEUYEHHS CIOCOOOM  BpallleHUs
IIJIOCKOCTEN MPOEKLIUN




Pucynox 5 Omnpenenenue HaTypadbHOH BEIUYMHBI (HUTYpBl CEYCHUS METOJAOM IEPEMEHBI
MJIOCKOCTEH MpoeKIui (HOBast IIIOCKOCTh Hi mapannensHa purype ceueHus: mupamMuIbl)

Paszeépmkoi Ha3BIBAIOT IUIOCKYIO (DUTYPY, MOJYUYCHHYIO MTYTEM COBMEIICHHS BCEH TOBEPXHOCTH,
OTpaHMUYMBAIOLIEN MpEeAMET, C OJHOM IJIOCKOCThIO. Pa3BEPTKM, Kak NpaBUIIO, HEOOXOAUMBI INpU
W3TOTOBJICHUM U3JIEIUI U3 JIMCTOBOIO MaTepraa.

Jns mocTpoeHus: pa3BEPTKM HEOOXOAWMBI HATypalbHbIE BEJIWYMHBI T'E€OMETPUYECKUX (Uryp
(rpaHeil), U3 KOTOPBIX COCTOMUT MOBEPXHOCTb MpeamMeTa. Ecinu HeoOxoaumble reoMeTpuyeckue Gurypsl Ha
IIPOCKLUAX UCKAKEHBI, TO IIEPEJ] IOCTPOCHUEM PA3BEPTKHU ONPEIEIAIOT UX HATYPAIbHYIO BEJIUYHHY.

[Tpu noctpoeHun pa3BEPTKU CTpeMATCA clieslaTh e€ 0osiee KOMIAKTHOM, 4TOOBI PU U3rOTOBICHUN
W3J1eJINN N3PacX010BaTh MEHbIIIE MaTepuaa.

Jis nomydyeHus Oosee HarisgHOrO H300paKeHMs IpeIMeTa, KOTOpoe co3JaBajio Obl O HEM
HEINOCPEACTBEHHOE IIPEJICTABICHUE, MWCIOIb3YeTCd CHUCTEMa AKCOHOMETPUYECKMX IPOEKLIMM, WIH
aKCOHOMETpPHUS. AKCOHOMeTpHsl (OT I'ped. axon - 0Cb U metreo - U3MepPATh) - U3MEPEHUE 10 OCSIM.

Ilpamoyzonvnas uzomempuueckasa npoekyus — HauOojee NPOCTOW BUJ TNPSMOYTOJIbHOU
aKCOHOMETPHUHM, IIPU KOTOPOM BCE KOOPAMHATHBIE OCH HAKJIOHEHBl K aKCOHOMETPHYECKOM INIOCKOCTU
MPOEKIUH 101 OAWMHAKOBBIMH YTJIAMH, U, TAKAUM 00pa30M, UMEIOT OJJMHAKOBBIC 3HAYCHHS KOA((PUIIMESHTOB
UCKaXeHUsA: m = n = k. By/iemM Ha3bIBaTh €€ U30MeTpUYecKas IPOSKIUs UIH U30METPHSL.

VYTibl MEXAY OCSIMU B IIPSAMOYTOJIbHON n3oMeTpuu = 120°.

Ha pucynke 6 moka3zaHO IIOCTPOEHME OCEH B MPSIMOYIOJIBHONW H30METPUH C IOMOILIBIO
TPAHCIIOPTUPA WU LIUPKYJIS.

Z1

Pucynok 6 Iloctpoenue oceil B IpsIMOYToJIbHON U30METPUH

Hcxoanbie JaHHBIE
Tabnuna 1 Bapuantsl 3aqanmuii

No O0o3HaueHne
|S BapuaH o
A a h d a oL
1 65 70 45 30
! 2 70 55 30 45
3 60 60 30 45
L = 4 65 65 36 45
! 5 65 50 45 30
6 70 55 30 45
P, | y 7 60 60 33 45
X | 8 65 | 65 | 35 [ 45
B d . 9 65 62 45 30
a 10 70 55 30 45
~ > 11 60 60 30 45
—_— 12 65 65 38 45




Pucynoxk 7 13 65 50 45 30

14 70 55 30 45

15 60 60 30 45

16 65 65 35 45

17 65 50 45 30

18 70 55 30 45

19 60 60 30 45

20 65 65 38 45

Xoa pa6oTsl (pHUCYHOK 8)

1. Ha ¢popmaTe Hameuaem mMecTo 1115 uepTeka. Pazmepsl mo BapuanTam Oepem u3 Tabuuiibl 1.

2. BolllosiHAEM TpH BUJA IIECTUTPAHHOM NMUPAMUJIBl — BUJ CHEpeau (TJIaBHBIA BUJ), BUJ CBEPXY
(OKpY>KHOCTH 33JJaHHOTO JHaMeTpa JeIuM Ha 6 yacTeil, MOJIyueHHbIe TOUKU COCTUHSIEM MEXIy COO0O0U u
COEUHSIEM I'PaHU MUPAMUJIBI C LIEHTPOM).

3. Ha Buge cBepxXy IpOBOAMM IUIOCKOCTh Py Ha paccTosHMM «a» OT LeHTpa nupamuiabl. OHa
nepeceyer ocb X B TOUke Px.

o

4. Ot Touku Px mox yriom L MPOBEJIEM CEeKYIIyl0 IUIOCKOCTh PxPy, koTopas mepeceder
nupamMuay B 6 TOukax — OTMEYaeM TOYKM IepeceueHusl Ha rpaHsx nupamuasl 1', 2, 3', 40 5') 6'.
[lepenocum TOYKHM NepecedeHusl ¢ TpaHsSIMU Ha BUJ CBEPXY M HA BUJ COOKY ClieBa.

5. CtpouM MmI0cKOoCcTh cedeHust. [IpoBoauM npsiMbie apajienbHbie ocu X U3 Touek 1,2, 3,4, 5, 6.
W3 touku Px pagmycamu R1 = Px1’, R2 = Px2', R3 = P3’, R4 = P4’ npoBonuMm 4 OKpYy>KHOCTH [0
nepecedyeHusi ¢ ocelo X. M3 Touek mepeceueHusi omycKaeMm MEepHeHIUKYISIPbl BHU3 JI0 MEPECEUCHUS C
MPSIMBIMH, TIPOBEICHHBIMU M3 TOUeK 1, 2, 3,4, 5, 6. Touku mepecevyeHuss coeuHsIeM U 0003HavaeMm 11, 21,
31, 41, 51, 61.

6. CtpouM pasBepTky nupamuiabl. [lonHas pa3BépTka COCTOMT U3 TPEX yacCTeil: pa3BEPTKH
OOKOBOH IMOBEPXHOCTH, HATYPAJILHOTO BHAA (UTYPHI CEUCHUS; OCHOBAHUS MUPAMUJIBL.

[TocTpoeHue pa3BepTKH:

- TIPOBOJIUM YaCTh OKPYKHOCTH pamuycoM R = a'S’', paBHbIM [ummHE peOpa Ha TJIaBHOM BHJE.
O6o3HauaeM HEHTP paaryca TOUYKH Si, KPAHIO TOUKY - a1. M3 TOUKM 81 OTKIIaJbIBaeM IIECTh OTPE3KOB
paBHBIX IHUPWHE TpPaHW OCHOBaHUA mnupamMuabl. CoenuHsieM MEXAy co00OH U C  IEHTPOM
(WTPUXTTYHKTUPHOM € IBYMsI TOUKaMH JIMHUEH - IPOBOJAMM TPaHU MUPAMHU/IBI).

- Ha OJTHOM U3 OTPE3KOB CTPOMM OCHOBAHHUE MUPAMHUIbl — MPABUIBHBIN IIECTUTPAHHUK (pa3Mephl
OepeM ¢ BHJIa CBEPXY).

- OTKJIQJIIBaE€M Ha TPaHAX MUPAMUABI TOUYKU CEYEeHHUs ¢ miockocThio 1/, 2/, 3", 4", 5', 6’ (paccTosiHue
OepeM ¢ BUA criepeau 1Mo KacareiabHol). Ha pa3BepTke o6o3HawaeM ux 11, 21, 31, 41, 51, 61. OT Toukm 11
CTPOUM IJIOCKOCTh CEUEHHS.

7. CTpouM aKCOHOMETPHYECKYIO TTPOSKITUIO0 YCEUCHHOM MUPAMU/IBI:

- IPOBOJIMM aKCOHOMETPUUYECKHUE OCH;

- CTPOMM OCHOBAHHE MUPAMU/JIBI B AKCOHOMETPUH;

- B OCHOBAaHHUH CTPOUM IUIOCKOCTh CEUEHUS;

- OT BEpIINH IUIOCKOCTH CEUEHHUS BBEPX MOJHUMAEM MEPIEHAUKYISPHI, HA KOTOPBIX OTKJIAIbIBAEM
paccTossHMe OT OCHOBaHUS MHUPAMHIBI JI0 CeKylled miockoctu (OepeM ¢ BHaa CHEpend To
MEPIEeHIUKYIAPY);

- MIOJIyYE€HHBIE TOYKH COCIUHSEM MEXTy cOO00H (TTOydaeM TUIOCKOCTh CEYEHUSI B aKCOHOMETPHH ) U
C OCHOBaHHeM mupamMuabl. Touku obo3Hadaem 1, 2, 3, 4, 5, 6.

8. T'oToBBIN uUepTe’k OOBOJUM OCHOBHOHM CIUIONIHOW TOJICTOM JIMHUEH, BCE BCIOMOTATEIbHBIE
MIOCTPOEHHUS coXpaHsieM (00pa3ell BBIMOIHEHUS [T0Ka3aH Ha PUCYHKE &).



s s"

OnpedeneHue
HarmypansHol 8eUHUHb!
quiypbl CeHeHUs1 criocobom
epaLueHUst/ rrockoced npoexkyul 6

Tor

a' f

44

VBomenpudeckas rnpoekyust Passepnka nupamudsi
rupamudb|

Pucynok 8 Ilepeceuenne nupamuibl I0CKOCTHIO

KoHTpoJbHbIE BONIPOCHI

1. Yro Ha3bIBAIOT pa3BEpPTKOM?

2. Kak nocTpouTs pa3BepTKy yCeUeHHOW MUPaMUIbI?

3. Kak moctpouth u3oMeTpuyeckoe n300pakeHne yceueHHOW MupaMuib?

4. Yro Ha3pIBAETCS JIMHUEHN Cpe3a, U KAaKOB MOPSAOK €€ IIOCTPOCHHUS?

3. B kakoM cilygae INpu CEYEHMM MHOTIOIPDAHHMKA IUIOCKOCTBIO B CEUYECHHUM IIOJIYy4aceTCs
MHOTOTPaHHUK, MOJOOHBIH OCHOBAaHUIO MHOTOTPaHHHUKA?

6. Kakumu crioco6amu onpesiensitoT HaTypaJlbHyI0 BETHUNHY CeueHHs?

7. Kakye TMHUYM NOJTy4ar0TCs IPH MEPECEYEHNUN NUINHAPA MIIIOCKOCTIMU?

8. Kakue n1HMM 1OJ1ydaroTcs MU NEPECEUEHUN KOHYCA INIOCKOCTSIMU?
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IIpakTuyeckoe 3ansaTue Ne 9
BbinoJiHeHHe TEXHHYECKOT0 PUCYHKA MO/IeJIN

Hean:

- IPUOOPECTH MPAKTUIECKHE HABBIKHU 110 BHIITOJHEHHUIO TEXHUYECKUX PUCYHKOB MOJIEIICH;

- 3aKpENUTh 3HaHUS B BBIIIOJHEHUU KOMIUIEKCHBIX YepTeXel MOJeIu.

3aganue 1711 padoThI:

1. U3yunTh TeOpeTHUECKUI MaTepHall JyIsl pabOTHI.

2. BHumarenbHO U3y4uTh 00pa3el] BBIMOIHEHUS JTUCTa (PUCYHOK 7).

3. Ilo AByM BuaaM MoJesd IOCTPOMTH TPETUH, MPOCTABUTH pa3Mepsl. M300paxeHue BBIIOIHAETCS IO
pa3MepaM B IPOCKLHUOHHON CBS3U. BBINOIHUTH TEXHUYECKUH pPUCYHOK. Ha TexHu4YeckoM pHUCyHKe
HAHECTU CBETOTEHHU.

3. Pabota BeimonHsieTcs Ha ucTe popmaTta A3 ¢ OCHOBHOM HaaNKChHIO 1O hopme 1.

4. 3ajaHue 1aeTcsi B COOTBETCTBUU C BAPUAHTOM TaOIUIbI 1.

ITocie 0kOHYAHUS BHINOJTHEHHUS PA0OThI CTY/IEHT J10JIKeH

ymemp:

- IPEJCTABIATH U PUCOBATH (HOPMY MOJIEIU C HIEMEHTAMU TEXHUYECKOTO KOHCTPYHUPOBAHHUS.

3Hamb:

- 0 Ha3HAYCHUHU TEXHUYECKOT'O PUCYHKA;

- OTJIMYME TEXHUYECKOTO PUCYHKA OT YEPTEKa, BHIIIOJTHEHHOTO B aKCOHOMETPUUYECKON IPOEKIIHH.
OoopynoBanue (npubopsl, mamepuanl, OudaKkmuueckoe obecneyenue).

- YepTe)KHbIE IPUHAIEKHOCTH, Oymara i uepueHus (BaTMaH) ¢popmara A3.

Teopus

Texnuueckuit  pucynok  TPEACTAaBISIET  CO0OM  HArsiHOE  HM300paKeHHWEe  IpeaMmera
(reoMeTpUYecKoro Tena, MOJENH, JAeTald W T.JA.), BBINOJHEHHOE OT PYKH Ha TIJla3 IO IpaBUiIaM
MOCTPOCHUSI aKCOHOMETPUYECKUX MpoeKuid. Ero ucnonp3yroT ais ObICTPOTO M HATISAHOTO TOSICHEHHS
YepTeKe, MpU KOHCTPYWPOBAHUHM, KaK WILTFOCTPAIMIO TBOPUYECKOW HJIEH, JJISi YCKOpPEHHs Tpoliecca
YTEHUS YepTexa.

[Tpy BBITOTHEHHH TEXHHYECKOTO PUCYHKAa HEOOXOIUMO COOIIIOIATh MPOMOPIHHU, YTOOB H30eXKaTh
HCKa)XXEHUs M300paxkaeMoro rnpeamera (pucyHok 1).

Pucynok 1

I[J'IH HarisiaAHOCTH Ha I/I306pa)KaeMLIX MOBCPXHOCTAX HAHOCAT IITpUXAMHU WA TOYKAMH CBCTOTCHbD.
Csemomenbio Ha3bpIBaeTCA pacnpeacICHUEC CBETA HAa ITOBCPXHOCTAX IMPEAMCETA. HpI/I HAaHCCCHWH IITPHUXOB
CUHUTAKOT, YTO JIydM CBCTA MaJAarOT Ha MNPCIAMCET CJICBAa HAIIPpaBO U CBCPXY. Takoe YCJIOBHOC OCBCHICHUC
OoubIIe COOTBETCTBYET €CTCCTBCHHOMY. OCBeH_[eHHI)Ie MOBCPXHOCTU HITPUXYIOT TOHKUMH JIMHUAMU Ha
OOJIBIIIOM pacCTosIHNU Apyr OT Apyra, a TCHEBLIC — 0oJiee TOJICTBIMH JIMHUAMMH, paciojiarasda mux 4Yalie

(pucyHOK 2).
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Pucynok 2

BokoBbIE MOBEPXHOCTH MHUPAMHUABI M KOHYCA IITPUXYIOT JIHHHSIMH,
BEpIIUHBI (PUCYHOK 3).

Pucynox 3

Wnorpa m3o0pakeHUss TEOMETPHUYECKUX TeNl MM JieTajeid MOKphIBaloT Impad@upoBKoi, KoTopas
IIPEJCTaBIsAET COOON CIIOKHYIO IITPUXOBKY B BHJIE CETKU WM B BUJE ToyeK. OCBEIEHHbIE TOBEPXHOCTH
npeaMeTa IMOKPHIBAIOT TOHKUMH JIMHUSMH mmpaddupoBku. [lo mepe npuOmmkeHHs K 3aT€MHEHHBIM
MecTaM 3THU JIMHUM YTOJIIAIOT, a ONM)KHUE K HAOJII0AATeNt0 KOHTYPHbIE JMHHUU NpeAMETa BBIIOIHIIOT
OoJiee TOJIICTBIMU, YEM Y/IaJICHHBIC.

Pucynok 4

Breimonnsis TEXHUYECKUM PUCYHOK MOJIETM HEOOXOAMMO, TIPeXJIe BCEro, BBIOpaTh
aKCOHOMETPHUYECKYIO MPOEKIINIO0, B KOTOPOM MOJENb PACIOJIOKHUTCS TaKuM 00pa3oM, 4ToObI n300pakeHne
OBLITO HATJISHOE, a BBITTOJTHEHNE €€ ObLIO OBbI JICTKHM.

Ecnu y Mozenu kakasi-nubo 4acTh UMeeT opMy MPU3MBI, B OCHOBAHUM KOTOPOH JIEKUT KBajapart,
TO TaKyl MOJENb CJeAyeT H300pakaTh B MPSMOYTOJBHOM AMMETpHUYecKou mpoekiuu. He cnemyer
pacnoyiiaraTb MOJE€lIb B H30METPUUYECKOW MPOEKIHMH, €CIM Yy He€ €CThb IIJIOCKUE IOBEPXHOCTH,
pacmoyoKeHHble Mo yriioM 45° K IJIOCKOCTM OCHOBAaHHUS MOJENH, TaK KakK TakKhe MOBEPXHOCTH
n300pa3sATCs CTpEIKaMH.

||||\|%»
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Pucynoxk 5



BHyTpeHHIOI0 KOHCTPYKIMIO MOJENIN TIOKa3bIBalOT BBIPE30M YETBEPTU MOJENH, IJe CTEHKH,
MOMABIIME B pa3pe3, MTPUXYIOT, KaK TMPU BBIIOJHEHUU HATIISATHOTO HW300paXEeHHs]  UYePTEKHBIMU
nHCTpyMeHTamMu. Ha pucyHke 5,a Toka3aH TEXHUYECKMH PHUCYHOK Mojenu 0e3 orBepctuid. Takue
MOJIeTH He TPeOYIOT BBIPE30B YeTBepPTH. PenbeyHOCTh MOIeNH TIepejaHa MTPUXOBKOM.

Ha pucynke 5,06 mokazaH TEXHUYECKHI PUCYHOK MOJIEIH C BHIPE30M OJIHOM YeTBEPTH, a pelabedHOCTh
MOKa3aHa IITPUXOBKON. VMICTOYHUK CBETa YCIOBHO pACIOJaraercsi ciieBa, CBEpPXY M HEMHOrO C3aJu
Habmonatens. Ha oTBepcTusix MoAeNu MPOBOAST OCEBble M IIEHTPOBBIE JIMHUU MapauieIbHO
AKCOHOMETPHUYECKUM OCSIM (PUCYHOK 5,0).

VY4acTky MOBEPXHOCTH MOJEIM B 3aBHUCHUMOCTH OT pPACHOJOXKEHHS OTHOCUTEIBHO HCTOYHHMKA
CBETa UMEIOT Pa3jM4YHYI0 CTENEHb OCBEIIEHHOCTU. YCIOBHO UX MOXHO pa3OUTh HA TPU TPYIIIIbL:

1. VYyacTku, pacroyio)KeHHbIE TOPU3OHTAJIBLHO U, CJEIO0BATEIbHO, XOPOILIO OCBEUICHHBIC, HE
MITPUXYIOT WIH MTPUXYIOT OYCHb PEIKO TOHKUMH JIHHUSMU;

2. VY4yacTku, pacrojOXeHHbIe BEPTUKAIBbHO M MOBEPHYThIE OT CBETa, WITPUXYIOT TOJICTHIMU
JUHUSAMH ¢ HEOOJIBIIIMMH HHTEPBAJIAMU,

3. Y4yacTku, pacrojio’)KeHHbIE BEPTUKAIBHO U MOBEPHYTHIE K CBETY, IITPUXYIOT TOHKUMHU JIMHUSMU C
HEOOJIBIIIMMH HHTEPBAJIAMHU.

Pucynox 6 06%13611 3aJlaHus
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Pucynok 7 O6pa3ell BBIMOTHEHHSI YepTeka
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KoHTpoJbHbIE BONIPOCHI

1. Y3 xakux 3TarmoB COCTOUT MPOIIECC PUCOBAHUS JETATH?
2. YUto Ha3bIBaeTCsl TEXHUUYECKUM PUCYHKOM?




IIpakTnueckoe 3ansaTue Ne 10
ITocTpoeHue mpocToro papesa MoaesIu

Iesb: - HAYYUTHCS YNTATh YEPTEK;

- Hay4UThCs CTPOUTH TPU BUJA 110 IBYM JIaHHBIM;

- HAyYUTbCS BBIIOJHATH IPOCTHIE pa3pes3bl.

O0opynoBanue U NPUHAJIEKHOCTH: YSPTEKHBIC IPUHAIICKHOCTH, OyMara Juis yepyeHus (BaTMaH)
dbopmara A3.

Teopus

Pa3pe3 — wu3oOpakeHue NpeaMeTa, MBICICHHO PACCEYEHHOIO OJHOM WM HECKOJIbKUMU
IIOCKOCTSAMU. Ha pa3pese moka3bIBarOT TO, YTO HAXOAUTCS B CEKYIIEH MIIOCKOCTH M YTO PACIIOJIOKEHO
3a Hell. HaznaueHue pa3pe3oB MoKa3aTh BHYTPEHHUE POPMBI ITpeIMETa.

B 3aBHcHMOCTH OT 4HCla CEKYIIUX IUIOCKOCTEH pa3pesbl pa3AeisiioT Ha MPOCTHIC U CIOXKHBIE.
Krnaccudukanus pazpe3os npejacrapieHa Ha pUCyHKe 1.

Paspe3sbli
I

§
%

R | |
Q eduHeHuUe Yacnu euda u

Q ) 1 Q
4 T Q yacnu paspesa o g
N é I A ®
% I I oy
S| |3 S| MecrhbL S S
S 3| | S g
& ~ N QedUHEHUE MONO8UHbI

8uda U rosio8UHbI paspesa

S BsHocHoU arieveHm QryrieH4anbe
(paspes) 20pU30IMe/IbHbE
. QryrieH4anbe

—> [ poqauibHbLI —
8EPITUKaIIbHbE

Pucynox 1 Knaccudukarus pazpezon

Ilpocmoit pa3zpe3 — 370 pa3pes, BEINOJIHEHHBIN OJTHOW CEKYIIEH MITOCKOCTBIO.

T'opuzonmanwvuviii  paspes — 5T0 pa3pe3, BBINOJHEHHBIH CEKYUIMMHM IUIOCKOCTSIMH,
MapajuIeIbHBIMU TOPU30HTAIBHON INTIOCKOCTH TIPOEKITUH.

Haxnounwui paspe3 — 5TO pa3pe3, BBIIOJIHEHHBIM CEKYIIEHW IIOCKOCTBIO, COCTABIISIOLIEH C
TOPU30HTAILHOM MJIOCKOCTHIO MPOCSKIIUH YTOJI, OTJMYHBII OT PAMOTo (PUCYHOK 2).

Bepmukanvuwiit paspes - 9TO pa3pe3, BBIIOJHEHHBIA CEKYIUMMH IUIOCKOCTSMH,
MEPNEeHIUKYISIPHBIMA K TOPU30HTAIBHON TUIOCKOCTH MpoeKiuil (pucyHok 2). BepTukanbHbiil paspes
ObIBaeT (PPOHTAIBHBIM U MTPO(UITBHBIM.
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Bepmuzaronaie paspesas
COPATYIOMER NACCKOCIING,,
REPNENCURYARPNOL 2OPI-
SORIMATLRON HAOCKOCHIN

npoeNy.
i PO A ph s BB - HIPODILILHBIN PAIPES
caia AT y CERYI AR THOCROCTND
CERJUAR NROCKOCINY : RAPANAEAONG RPOGIABNCTE
RAPATIETVRA SOPUIGHMAADHOU RAOCKOC I NPOeReil
B MROCNOCIITE PO KU

B-B - ®POHTA THHLI PAIPES .
CERVIRQR NIOCROCHTY
HAPQARERBNR DPOURILTENON
HIAGCROCIIN RPOSKYUR,

Pucynox 1 I'opu3oHTaIbHBIN U BEpTUKATBHBIN (IPOQHUIBHBIN 1 (HPOHTATBHBIN) pa3pe3sl

[To monHOTE M300paKEeHUs Pa3pe3 MOKET ObITh: MOTHBIM U MECTHBIM.
Pa3zpes, ciyxamuii 111 BBIICHEHUS YCTPOMCTBA MPEAMETA JIMIIb B OTACIBHOM, OTPAHUYEHHOM
MECT€, Ha3bIBAETCSI MECTHBIM (PUCYHOK 3).

Pucynok 3 Ilpumep n3o0pakeHus MECTHOTO pa3pesa

Y cII0OBHOCTH B YIIPOUICHUS ITPU BBIITOJIHEHHUHU ITPOCTHIX PA3PE30B

1. Pa3pe3bl He 0003HAUAIOT, €CIU CEKYIIasl MJIOCKOCTh COBMANAET C IJIOCKOCTbIO CUMMETPUU
IperMeTa B LIEJI0M, a pa3pe3 U300pakeH Ha MECT€ COOTBETCTBYIOIIErO BUJA, T.€. — MPOJIOJIbHBIN — Ha
BH/JIE CIIEPEH, IONIEPEYHBIN — HA BUJE CIIEBA, TOPU3OHTAIbHBIN — HA BUJIE CBEPXY. BO BCeX oCTalIbHBIX
ciIydasix pa3pes3bl 00o3HavaroT o tumy: A-A, b-b.

2. Ecnu geranb ciMMETpUYHasi, TO HA OJJHOM H300pa’keHUH JIOIYCKAeTCs COeTUHATh MOJIOBUHY
BUJIa C TIOJIOBUHOW paspe3a. Bua ot paspeza Huuem, KpoMe OCeBOM (IUTPUXITYHKTHPHOM JIMHUEH) He
otaenstoT. Pa3pes pacnosnaraioT cripaBa Wi CHU3Y OT OCH CUMMETPUU (PUCYHOK 5).

ITopsiiok BbINOJHEHUS PaGOThI

3amanne 1: BEBIMONHUTH dYepTeXX JBYX BUAOB JETald W 3aMEHUTh OJWH W3 BHIOB
(ppoHTaNBHBIHA, TPOPUIBHBIN UM TOPU3OHTAIBHBIN) IPOCTHIM Pa3pPE30M.

3amanne 2: BBITOTHUTE 4YepTEeX JBYX BHJOB JETald W 3aMEHHTh OJWH W3 BHJOB
(ppoHTaNBHBIHA, TPOPHUIBHBINA U TOPU3OHTAIBHBIN) HAKIIOHHBIM Pa3pe30M.

WnauBuayanbHble rpaguueckue 3a1aHus JaHbl B Ta0auie 1.

OOpa3zer 3a1aHusl NOKa3aH Ha PUCYHKe | M IpuMep BBINOJHEHUS 33jaHus Ha gopmare A3
MIPUBEJICH HA PUCYHKE 2.



1. CoenuHUTH MONOBUHY (PPOHTATIHLHOTO pa3pesa C
MOJIOBUHOW BUJA CIIEPEIU

2. 3aMEHMTD IVIaBHBIN BUJ pa3pe3oM A-A
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Tabnuua 1 BapuanTsl 3aaHuil K BBITOJHEHUIO TPAKTUYECKOT0 3aHsATHs Ne 12

[Tpunoxenue 1

Bapuant 1

1. CoequHUTh MOJIOBHHY (POHTAIBHOTO pa3pesa | 2. 3aMeHUTh BUJ COOKY pa3pe3om A-A
C MOJIOBUHOM BHUJIa CLIEpEIn
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Bapuanr 2
1. CoenuHUTH MONOBUHY (HPOHTATBHOTO pa3pesa | 2. 3aMEeHUTh TTIaBHBIN BUJ pa3pe3oM A-A
C IIOJIOBUHOM BUJA CIIEpEIN
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Bapuanr 3
1. CoeauHUTh MOJIOBUHY (POHTAIBHOIO pa3pesa | 2. 3aMEHUTh BUJI CBEPXY pazpe3oM A-A
C TOJIOBMHOM BHJIA CIEPEIH
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[Tponomxenne Tadauts! 1

Bapuanr 4

1. CoenuHuUTh TOJIOBUHY (PpOHTAIBHOTO paspesa | 2. 3aMEHHUTH BUJ CJIeBa pa3pe3oM A-A
C TIOJIOBUHOM BUJIA CIIEPEIIH.
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Bapwanr 5

1. CoequHUTH TONIOBHHY (POHTAIBHOTO pa3pesa | 2. 3aMEeHUTH IJIaBHBIA BUJ pa3pe3om A-A
C MOJIOBUHOM BHJIA CIIEPE]IH.
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Bapuanr 6

1. CoeauHUTH MOJOBUHY (POHTAIBHOTO pa3pesa | 2. 3aMEeHUTh IVIaBHBIM BUA pa3pe3oM A-A
C TIOJIOBUHOM BHJIA CIIEPENIH.
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[Tponomxenne Tadauts! 1

Bapuanr 7

1. CoenuHuTh MOJIOBUHY (PPOHTAIBHOTO paspesa
C TIIOJIOBUHOM BUJA CIIEpEIU

2. 3aMEeHUTH TJIABHBIA BUJI pazpe3oM A-A
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BapuanT 8
1. CoenuHUTH MONOBHHY (DPOHTATHLHOTO pa3pesa | 2. 3aMEHUTH BUJI ClieBa pa3pe3oM A-A
C MOJIOBUHOM BHUJIa CLIEPETU
- 75
60,
Q10 _
£20
2 o w " T
4, iy -—&1- %:‘ ¥ ik
- Ed
- .
1 = -
/’4\\ w o
A #
B = =" = )
N \
\ e
1 8l
- 10 4 2t
Kopnyc Ihanxa

Bapuant 9

1. CoeauHUTH MOJIOBUHY (POHTAIBHOTO pa3pesa
C TIOJIOBUHOM BUJA CIIEpEIN

2. 3aMEeHMTb ITIaBHBIN BUI pa3pe3oM A-A

@30
®20 ,
T 20m8 @10
‘Lﬁ I o ] T;’jl ‘
s & IRRE ! ! : i |
] R -—r-‘ | i N
=R i[ e ’l = | it
i er 1 | {'4‘
[
- @50
N\ s
G/ \VJ B
70

Kopnyc

S
—

r-i

i

-
B

R
s

-;.q B

-
[ S

20

b

@8

70

Tluma




[Tponomxenne Tadauts! 1

Bapuant 10

1. CoenuHuTh MOJIOBUHY (PPOHTAIBHOTO paspesa
C TIIOJIOBUHOM BUJA CIIEpEIU

2. 3aMeHUTH IIaBHBIN BUJ pa3pe3om A-A

930 o
920 B
- [ R 1R
' | o~
o B 25 T
A
. s /N
E =i
8
)
A "
RIONKTAY ) %
¥
'(\ 28
100 A
Onopa Ilnacmuna
Bapuant 11

1. CoeaunuTh MOJOBUHY (DPOHTAIHHOTO paspesa
C MOJIOBUHOM BHUJIa CLIEPETU

2. 3aMeHHTH BUJ CBEPXY pa3pe3oM A-A

3 RZ
R 0 _.
o
3 A N
| | : . o
=TT 2H b
. » 55 U
‘ N e diih a i
JEiels===zlo15E
: | S 0 i Y ] Tk
=1 S E 1 11
- 78 e ¥R H HEH
L 100 3 20mB06 | |
Kpvuuka IInacmuna
Bapuanr 12

1. CoenuHuTh MOJIOBUHY (DPOHTAIBLHOTO pa3pesa
C TMOJIOBUHOM BUJA CIIEPEIH.

2. 3aMEeHHTH TJIaBHBIN BUJI pa3pe3oM A-A

1
Il I I 1
a 1! | J- | 11
L _ ]
DT il
< B ! | I r n
ST
2| g 10
) omo.
234 |
———— l ——
9] reih S irait
N | ] [~
|
|
100
120

Ilhuma

IThacmuna




[Tponomxenne Tadauts! 1

Bapuant 13

1. CoenuHuTh MOJIOBUHY (PPOHTAIBHOTO paspesa
C TIIOJIOBUHOM BUJA CIIEpEIU

2. 3aMeHUTH IIaBHBIN BUJ pa3pe3om A-A

(] 70 s}
015
20m6. @ 10 3 L )
mor J T
& B | A H
o] Leesdslf i J S,
= A s MR /\m
= I € =
- R10 S
\ o | / W
2l 9,,__ f':\\ J_; & i, 7 /
Y| -
; e S
‘ i 90
L Inacmuna
Kopnyc
Bapuant 14

1. CoenuHUTH MONOBHHY (PPOHTAIHLHOTO pa3pesa
C MOJIOBUHOM BH/IA CIIEPETH

2. 3aMeHUTD IIaBHBIN BUJI pa3pe3oM A-A

20

15 0 o~y
? | T ! ; ] | A M|
C ] i e =l
el el |- s v h' FH
L LY. g i 4 ~
i1 i 1 s i R AN
B 45 20mg.@
0 D -
] ©
3l U, 1)
N S\
t | |
& = 75 .
Onopa
Bapuant 15

1. CoeauHUTH MOJIOBUHY (POHTAIBHOTIO pa3pesa
C TIOJIOBUHOM BUJA CIIEpEIN

2. 3aMEHHTb BHJI CBEPXY pa3pe3om A-A

@20 @30
- e
R 5 4 g
[ | y ] S
| Lu " | [}
'T— 'TJ | " ;l ll
S =S ST
" |20mse151 ‘
- - R20
SN IR
12 I~ |
=4S IR
_ 3 17
- = 70 o

Onopa

/%

U

\
N T
e
\‘ {f
20m8 28 7
| | A
| l!i
1) Ill -
1) — ~
N rrT AT T I
il 11 1= )
i 75 d

ITuma




[Tponomxenne Tadauts! 1

Bapuant 16
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2. 3aMeHUTD IIaBHBIN BUJ pa3pe3oM A-A

60

- o10
R30 =210 A e
i
—-J‘\ [T l‘:
7 P \\ ~ | 1 |
Y%A O \ ©
/ \ T A
20mB¢ A
& s d
3 /5
- |S
~m
80 }
A
Kpviuka Ilnuma
Bapuanr 27
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KoHTpoJibHBIE BONIPOCHI

1. HaiiTe onpezeneHne MOHATHIO «pa3pesy.

2. Kakoii pa3pe3 Ha3bIBaeTCs MPOCTHIM?

3. HazoBuTe npocTblie pa3pesbl.

4. Kak Ha3bIBalOTCs pa3pe3bl B 3aBUCHUMOCTHU OT IOJIOKEHHUS CEKYIIEH IIOCKOCTH OTHOCHTEIIBHO
TOPU30HTAJILHOM MJIOCKOCTU MPOEKLUI?

5. Kak 0003HauarTCs pa3pes3sl Ha YepTekax?

6. Kak pa3nenstorcst pa3pessl B 3aBUCUMOCTH OT YKCiIa CEKYUIUX MJI0CKOCTEM?

7. Kak BbINOJIHSAETCA IITPUXOBKA B pa3pe3ax U CeYEHUX?

8. Kakoii pa3pe3 Ha3bIBalOT HAKIOHHBIM?

IIpakTnueckoe 3ansaTue Ne 11
BbIno/iHeHHe aKCOHOMETPHH JeTaJIU ¢ BbIPE30M YeTBepTH

OOopynoBanne MW TNPUHANIEKHOCTH: YCPTESXKHBbIC IPHUHAUICKHOCTH, Oymara Ui dYepueHHs
dopmara A3.
Teopus

Pa3pes — wm300pakeHWe TmpeaAMeETa, MBICJICHHO PAcCEYCHHOrO0 OJHOW WM HECKOJIbKUMH
mockocTsiMU. Ha pa3zpese mokassiBaloT TO, YTO HAXOAUTCS B CEKYIICH MIOCKOCTH U UTO PACIHOJIOKEHO
3a HEH.

Iopsaok BbINOIHEHUs Pad0OTHI
1. BeuepTHTH TPU IPOEKIMH JETAIIH.
2. CMOTpUM TJie €CTh IYCTOTHI B JIETAIM COIJIACHO JIMHUM HA PUCYHKE CHH3Y M 0003HAYaEM HX.

Cmpoum BwIpe3 cozaacHO Smou AUHUU. Y,

3. CTpouM BBIpe3 COITACHO JMHHUHM, YKa3aHHOH Ha pucyHke. CMOTPHM Tje ecTh IMyCTOTa U
o0o3HauJaeM ee.

Cmpousm Buipeg cozaacHo smon AUHUU.

4. O603HaYaEM NOIYIO YaCTh M HEMOIYIO, T.€. YEPTUM «IITPUXOBKY».



Y

5. IlpucrynaeM K IOCTPOCHHUIO H30METPHHU C BBIPE30M. JIJIs JIydIIero mpeicTaBleHUsACIENYeT
HayaTh C y30pa BbIpE3a.




6. Vka3sbiBaeM MITPHXOBBIMH JMHUSAMH TY YaCTh, KOTOPYIO BBIPE3aIIH.
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IIpakTnyeckoe 3ansaTue Ne 12
BbinosiHeHHe cedyeHMil, CJ0KHBIX pa3pe3oB JeTajlell BATOHOB WJIH NOIPY304YHO-Pa3rpy304YHbIX
MAIIMH KeJe3HOAOPOKHOI0 TPAHCIIOPTA

Heab: pa3BuTHE MPOCTPAHCTBEHHOI'O MPEJCTABICHUS, H3Yy4Y€HHE M NPUMEHEHUE OCHOBHBIX
nojnoxkenuid ECKJl 1ipu  BBINOJHEHUM  YEpPTEXKEW, MPAKTUYECKOE OBJAJCHHUE METOJaMu
OpPTOTOHANILHBIX MPOCKIIMOHHBIX U300paKeHUN JeTanei, N3ydeHne MPUEMOB ITOCTPOCHHS Pa3pe30B U
CEYCHMII.
OO6opynoBanne U MPUHANJIEKHOCTH: YSPTSKHBIC MPUHAIIICKHOCTH, Oymara st uepueHus popmara
A3.

Teopus

Pa3zpe3 — wu3oOpakeHHe MpenMeTa, MBICICHHO PACCEYCHHOTO OIHOH WM HECKOJIbKHMU
iockocTsaMU. Ha pa3pese nokaspIBatoT TO, YTO HAXOAMUTCS B CEKYILIEH MIIOCKOCTH M YTO PacIiOyIOKEHO
3a HEW.

Ha3nauenue pa3pe3oB Moka3aTe BHyTpEHHUE (POPMBI ITpeaMeTa.

Pa3p631>1, BBITTIOJJTHCHHBIC HCECKOJIBKMMH CCKYIIHMMHU IIJIOCKOCTAMMU, HA3BIBAIOTCA CJIOKHBIMMH.
Vcnonb30BaHue CIOKHBIX Ppa3pe30B COKpALIaeT KOJUYECTBO H300pakeHuil. ClloKHBIE pa3pe3bl
ACIATCA Ha CTYINCHYATBIC U JIOMAHBIC. CTYHGH‘-IaTI)IC Pas3spe3bl BBIIOJIHAKOTCA IMapaljiCJIbHBIMU
IUIOCKOCTSIMHU, KOTOPbIE MPU M300PaKEHUHU COBMEILAIOTCS C OJHOM IJIOCKOCTBIO M HA M300pakKeHUH
[epexo/i OT OAHOM IIOCKOCTH K IPYroM He MOKa3bIBAOT (PUCYHOK 1).

SLor
il e T

Pucynok 1 Pa3pe3 cTtynenyarslit

JlomaHble pa3pe3bl BBIIOJIHIIOTCA MEPeCceKaroIUMUCS IUIOCKOCTSMH, OJIHA M3 KOTOPBIX
BpallleHHEM BOKPYI JIMHUHM IIE€PECEUEHUs] COBMEILIAeTcsl co BTOpod  (pucyHOK 15). DnemeHTsI
npeaMeTa, HaxoJsIIMecs 3a CeKyLed NMIOCKOCThbIO, BHIUEPUUBAIOT TaK, KAK OHU HPOELUPYIOTCS Ha
COOTBETCTBYIOUIYIO IIJIOCKOCTH JI0 BHIITOJIHEHUS IOMaHOTO pa3pesa.
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Pucynok 2 Pa3pe3 nomanslit
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DneMEHTHI IpeaMeETa, MONAlaIUe B CEKYLIYIO MNIOCKOCTh, BHIYEPUYUBAIOTCS HA IJIOCKOCTH, C
KOTOpPOI MpOM3BOAUTCS COBMEILEHUE, TaK, KaK IMPOELUUPYIOTCS Ha HeE Mocjie MOBOpOTa CeKylei
IIJIOCKOCTH.

[TonoxkeHne CeKymMx IJIOCKOCTeM YKa3blBalOT HA 4YepTeXe JIMHUEH cedeHus. s nuHun
CEUCHHsI IPUMEHSETCS Pa30MKHYTas JIMHUSA (JyinHa mTpuxoB 8 — 20 Mm). B Mectax nepexoaa oT oaHOiM
IJIOCKOCTH K IPYTOM IITPUXH MEPECEKAIOTCA.

CrnoxHbIe pa3pe3bl 0003HAUAIOTCS BCET/Ia.

Ilopsinok BbINMOJIHEHHS Pa0OTHI

3amanue 1: DBbImosHMTH YepTeXk [BYX BHUIOB JCTalM M 3aMEHUTb OAWH U3 BHUJIOB
(ppoHTaNBHBIHA, TPOPHUIBHBIN UM TOPH3OHTAIBHBIN) CIOKHBIM Pa3pe30M - CTYHNEHUYATHIM.

3amanue 2: BBINOAHUTH 4YepTex [BYX BUIOB JETAJM WM 3aMEHUTb OJUH H3 BHJIOB
(ppoHTaNBHBIHA, TPOPUIBHBIN UM TOPU3OHTAIBHBIN) CJI0KHBIM Pa3pe3oM - JOMaHHBIM.

WupuBuyansHble rpaguuecKue 3a1aHus 1aHbl B Tabnuue 1.

O0pa3zer 3a1aHusl NOKa3aH Ha PUCYHKE | W IpuMep BBHINOJHEHHS 3aaaHus Ha Qopmare A3
IIPUBEJICH HA PUCYHKE 2.

1. 3ameHuTh (QPOHTANBHBIA BUA CTYHNEHYATHIM | 2. 3aMeHHTb NPOQWIBHBIA BHJ  JIOMaHBIM
pas3pe3om paspe3om
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Pucynox 1 O6pazer 3aganus
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Tabmuua 1 BapuanTsl 3a1aHui K BBITOJHEHUIO TPAKTUYECKOTO 3aHsTHs Ne 14
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[Tponomxenne Taduuibl 1
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[Tponomxenne Taduuibl 1
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[Tponomxenne Taduuibl 1
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Bapwuant 19
1. 3ameHuTs UPOGWIBHBIA BHJ CTyHEHUYaTbIM | 2. 3aMeHUTb (POHTATBHBIA BUA  JIOMaHBIM
paspe3om paspe3om
A 925
—-.l %——l
i tﬁ..l o 20,33 [ "-”J ; i iill" H) f.
)\ hs & Lada |t " nIolN
ol 7 -3 EEAE 1 !: i A
- i i S ¥ v " Zomé 98
L I S
oD ,69 o | I
T &P us Sy -
o~ - g ~N — A
72\ +1
A4 I
£ -
N 5 H
= |
5 20 -R
- | il A 7}1
A Yeonvnuk
Kopnyc
Bapuant 20
1. 3aMeHUTh TOPU3OHTANBHBIA BUJ CTYMEHYATHIM | 2. 3aMeHUTh (GPOHTAIBHBIA BUJA  JIOMaHBIM
pa3pe3om pa3pe3oM
Ri5 § 13
7 > - ' <TTTH ‘
A.L WMM © Ny L | [ =
Q4 . PY L
A D e LA
A
e = = 1 20m8 Q12
(/]
‘ J RZ s <
1 b H ~N
= | i e h'} i v sy ’ TA
© 1Lr [p : o :I‘N \> 1 -
i e ey AT %
20m8 @8 LN 20
Kopnyc Ckoba
Bapuanr 21
1. 3aMeHUTh QPOHTANBHBIM BUJA CTyNEHYaTbiM | 2. 3aMeHUTb (QPOHTAIbHBIA BUJ JIOMaHBIM
pa3pe3om pa3pe3oM
Q10 20mé @8
! T t l 20 5 QB
s — T S AN R
-~ Yo i T T 7 ™ 1o =
r*lﬁq e HIHEERTE e
AR & 20mB 96 L :
?
o
\ & S\
17 ref | Ti o D-- OHA\T
3 i 14 S ;
-La % <
N " p
%Ll N A 307\
30 A A
Cepovea Ckoba

124




[Tponomxenne Taduuibl 1

Bapuant 22
1. 3ameHuTs (poOHTANBHBIA BHJ CTyHEHYAThIM | 2. 3aMeHUTh (POHTAIBHBIA BUA  JIOMaHBIM
paspe3om paspe3oM
12 >
@10 \o
n o~ | IS N 3/1 ™7
I ) I S ’4 =
S Tl ] 13 "y ‘|' : | =
i ¢17.5L Lid Ll [
=35 .23
ud L 50 L -
10 .
= :
@ - o i | S
ALS 2 (L, —
o = 1= 3 T
14, C/
7 AT T S
J EEFA b
10 A '4
Tlwuma Croba
Bapuant 23
1. 3ameHuTs NpOPUIBHBIA BUJ CTylmeHYaTbiM | 2. 3aMeHUTh NPOGUIbHBIA BUI  JIOMaHBIM
pa3pe3om pa3pe3oM
4 A | 20
| 14 20 f
. =0 Y S B s [ [
Ass 2 ) l i
@) ik al |\ | |
- S I
o 70 \/gﬂ = E ] | P L
4 R\ (w3 _{_'1 =Y b e
O = e
e 1 ‘g 1 EeE—
NZA -
| Y | N ]
]
] N |
30 _|12):. W
T 0 29
- _,,.I 3 13
J0°
A
Cmoii A\V
mouka Yeonvnux
Bapuanr 24
1. 3aMeHUTh QPOHTANBHBIM BUJA CTyNEHYATbIM | 2. 3aMeHUTh NPOQWIbHBIA BUJ  JIOMaHbIM
pa3pe3om pa3pe3oM
XAEL
LB A _l b -
+ o
¥ S B bk B¢ y
\ B L i S
30
o o~ @20
AT O}, 25 S
b 15 e 3 T 2
o
P45 \
Y
95
Onopa JTuck

125




[Tponomxenne Taduuibl 1

Bapwuant 25
1. 3ameHuTs (poOHTANBHBIA BHJ CTyHEHYAThIM | 2. 3aMeHUTh (POHTAIBHBIA BUA  JIOMaHBIM
paspe3om paspe3oM
15 ?25 @20
20 : |‘—: ' ©
f‘-’i T i T !
P25 H T I\ o [9 ! it = | Lpkapal.
e — | I " ~ I I Bite] =¥
[ | . I = =] —_—t - J.L‘,_+_' - |
= I} I o Y 1 I |
- a1 D14 010
75 ZomB 06 s
R20
-
r
- S TA T
A ©
45 arld
- 63 A
Ynop Kpovuura
Bapuant 26
1. 3aMeHUTh QPOHTANBHBIM BUJ CTyNeHYaThIM | 2. 3aMeHUTh NPOGWIbHBIA BUI  JIOMaHBIM
pa3pe3om pa3pe3oM
P8 A 20
- | B re —
M ' L g‘ i j i
I S T Y = b ——1s
’ 1 =l B e
35 b 2 i ‘§~‘~E
A = ~
3
r2o| =1 | € et
’ ' % e — e a—
AT 1 HERBER S =3
p—
re = [0 T4
10
L‘ 100 -
OcHosanue 3amox
Bapuanr 27
1. 3aMeHUTh QPOHTANBHBIA BUJA CTyMEHYATHIM | 2. 3aMeHUTh (QPOHTAIBHBIA BUA JIOMAaHBIM
pazpe3om pa3pe3oM
40 25
[
n H
f[1T T T+ of ey
1 I R \RE X W
35 m 2, w20
- o \ # 100
7,20 b2 -
i B = T ~ o r-l B
" = 1 T A . 3 | = -
S 5
| ] 15 |4 Pan\ ¥ B 4 L]
bpycox Ckoba

126




Oxonuanue Tadmunel 1

Bapuant 28
1. 3ameHuTs (pOHTANBHBIA BHJ CTYHNEHYATHIM | 2. 3aMEHHTb NPOPWIBHBIA BUA  JOMaHBIM
paspe3om paspe3om
\ L] i)
T 3 r T L
NN/ Y I =
~N R15 A m——
- b T Ts
) [ 1 i Y
?1] 5, 25
A \ -
r = oo
3 : T4
\ -
5 Y . ( 4
\ R10
A ©
‘ 100
Inuma Cepvea
Bapuant 29
1. 3ameHuTh (pOHTANBHBIA BHJ CTYHNEHYATHIM | 2. 3aMeHHTh OPOPWIBHBIA BUA  JOMaHBIM
paspe3om paspe3om
218 A
- 30
910 =] - -
; —— )
- 3%_-{_ TS
— T LI \ [ i s o) S
o 11 =7 | \ -
m g‘;iLﬂ =~ UR - =0 i
tid H H ) ; ~ ’
1
30 28 m Y o = 1
\\Z R g === ]
N
N \ \ o 3
Yy " n2 O d++  F-----
1% S Ly f B
R N e
JIH 1 N [Fun
1 -
2 (s - . 28 .
Kopnyc Kponwmeiin
Bapuant 30
1. 3ameHuTh (poHTANBHBIA BHJ CTyHeHYaThIM | 2. 3aMeHUTh (POHTAIBHBIA BUA  JIOMaHBIM
paspe3om paspe3om
20m8 @12 824 |
7 [ 1T 10 I I
3 B | BERER] i % Wil | L= 15
I oyl o
= i s L AN
95
R8 —
\ o4
- VRI2 S
A-Ers = -y ©
[ aWan)
g A R o
20
Inuma Ckoba

127



KoHnTpoJibHbIe BOpochI

1. Kakoii pa3pe3 Ha3bIBaeTCs CI0KHBIM? Kakol pa3pe3 Ha3bIBa€TCA CIOKHBIM CTYIIEHYAThIM?

2. Kakoii pa3pe3 Ha3bIBaeTCs CIOKHBIM JIOMaHbIM? OCOOCHHOCTH BBINOJIHEHHSI IOMAHOTO pa3pesa.

3. B deM pa3Huia MeX1y JOMaHbIM U CTYIIEHYaThIM pa3pe3amu?

4. Kak o003HayaeTcs CIOKHBIN pazpes?

5. MoHO 11 Ha OJJHOM HM300pa)KEHUH COEIUHATH YacTh BUJIA C YacThiO pa3pe3a? B uem ocoOeHHOCTH
BBITTOJTHCHUS ?

6.Kakue neranu n3obpaxaroT Ha pa3pe3ax He pacCeYeHHBIMU?
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IIpakTnueckoe 3ansaTue Ne 13
BbInoJiHeHHe 3CKH30B JeTaJlell MOABUKHOT0 COCTABA JKeJ1e3HOJ0P0KHOI0 TPAHCIIOPTA

Hean:

- U3YYHThH MMPABUJIA U IPUEMBI BBIIOJIHCHUS ICKU30B JIETaJICH;

- HAyYUTHCSI TIPUMEHSTh HA TPAKTUKE W 3aKPEHHTH IMPABHJIA BBITOJHEHHUS W OGOPMIICHUS 3CKH30B
paznuunbix getaneit mo '[OCTam ECK/I.

OO0opynoBanne ¥ NMPUHAIJIEKHOCTU: YESPTEKHBIC MPUHAIUICIKHOCTH, JUCT NHCYSH OyMaru B KIETKY
WM MHJUTHMETpOBast Oymara ¢opmata A4.

Teopus

ICKHM30M Ha3bIBACTCS YEPTEXK, BBHITIOTHEHHBIA OT PyKH 0€3 MOMOIIN YePTESKHBIX HHCTPYMEHTOB U 0€3
TOYHOI'O COOJIIOZIEHHU MaciiTaba, HO ¢ COOIIOACHUEM MPOIOPLUI Ha I1a3 ¢ COOMIOACHUEM BCEX IPaBUII
ECKI wu I'OCToB. DOcku3 mnpenHa3HayeH Uil pa30BOT0O MCIONb30BaHUS MPU MPOEKTUPOBAHUU HOBOTO
U3JeNUsl WIKA TP PEMOHTE cTaporo. B cBsi3u ¢ 3THUM 3CKM3 AeTanu JOJDKEH COJlepXKaTh BCE CBEJICHHS O ee
dopme, pazmepax, MaTepuae.

Cranpapthbele geranu (6onr, raiika, maiba W T.1.), UMEIOIIUECS B H3JEIHH, 3CKU3UPOBAHUIO HE
HoJyIexar.

OCKM3bl BBINOJHAIOTCS MATKMM KapaHAalloOM Ha JMCTax Mnucyell OyMmard B KJIETKY WIH
MWIIMMETPOBKHU. J{JIs1 Ka’kA0ro 3cKu3a BbIOMpAeTcs IUCT HeoOXxoauMoro ¢opmara.

DCKU3bI JIeTallell TOJKHBI YIOBJIETBOPATh TPEOOBAHHSM, MPEABABISEMBIM K pabodynM dYepTexam, U
CoJepKaTh JaHHbIEe, HEOOXOAMMEBIE I uX u3rotosiacHus u Koutposs (COCT 2.109-73).

[Tpy BBINOJHEHUM 3CKHU30B CIEAYET MPUMEHATh MAaclITad yBEJIWYEHMS JUJISl MEJIKUX HU3AeNui, a i
KpynHbIX — Maciitad ymeHblieHus B cootBercTBUM ¢ ['OCT 2.302-68. KonuuecTBo BHIOB 3aBUCUT OT
CIIO)KHOCTH JI€TaJld, OHO JIOJDKHO OBITh MUHUMAJIbHBIM, C HCIOJb30BAaHHEM MECTHBIX BHJIOB, pa3pe30B U
ceueHui (puc. 1, 2).

OTBETCTBEHHBIM 3TallOM B TMPOIIECCE BBIMOJIHEHUS 3CKH30B SIBJISETCS IPOCTAHOBKA pPa3MEpOB.
IIpocTaHoBKa pa3MeEpPOB Ha 3CKU3€ AECTAIU CKJIAAbIBACTCA U3 IBYX JIEMEHTOB: 3a/laHUE PA3MEPOB U HAHECEHUE
ux.

3agaTh pa3Mepbl Ha 3CKH3€ JEeTadd — 3HAYUT OINpPEAeIUTh HEOOXOJUMBII MUHUMYM pa3MepoB U
TOYHOCTb M3TOTOBJIEHUS, 00€CIEUNBAIOIINX U3TOTOBJIEHUE JIETAIN U HE OIPaHUYMBAIOIINX TEXHOJOTUYECKUX
BO3MOXXHOCTEH, T.€. MO3BOJISIFOIIMX IPUMEHATH K JETAIU pa3Hble BApUAHThl TEXHOJIOTHYECKOI 0 IpoLecca.

OCKU3UPOBAHNE PEKOMEHYETCSl BECTH B TAKOW MOCIIEA0BATEIbHOCTH:

1. Onpenenute GopMy JeTaau U €e OCHOBHBIX JIEMEHTOB, Ha KOTOpbIE MBICICHHO MOXXHO Pa30UTh
JIeTalb.

DJIEMEHTOM JI€TaIM Ha3bIBA€TCs 4acTh AETaIl, UMEIOLIAs ONPEAEICHHOE Ha3HAUCHHE.

OcHoBHBIE 3JIEMEHTHI, Ha0O0JIee YacTO BCTPEYAIOIINECs B JETANIAX MAlllUH:

2anmeny — KPUBOJIMHEWHAs IOBEPXHOCTh IUIABHOTO IEPEXOAA OT MAJEHBKOIO CEUEHHMsS Baja K
00JIbIIOMY.

OypmuK — KOJIBLIEBOE YTOJIIIEHNE Baja, COCTABIISAIONIEE C HUM OJIHO LIEJIOE.

wiauy — 1a3 B BUJAE NMPOPE3U WIM KaHAaBKU HA BaJlax U B KoJiecaxX JJisi OCYIIECTBIIEHHUS IUIMIIEBOTO
coeauHeHus (puc.l, r), a Takke Npope3n B FOJOBKAX BUHTOB M LIYPYNOB JJIsl OTBUHYMBAHUSA MX C TIOMOIIBIO
OTBEPTKHU.

¢hacka — cxoleHHas KPOMKa IMIUHIPUUYECKOTO CTEPKHS, OpYCKa, IITUTHI.

npomouKa — KOJIbLIEBON KeJIOOOK Ha CTEpKHE WJIM KOJIbIEBask BHITOUYKA B OTBEPCTUH, HEOOXOAMMBIE
U1l BBIXOJ1a pe3b00OHApe3HOr0 HHCTPYMEHTA.

pebpo — TOHKasi CTEHKa JJIs yCUJICHUS KECTKOCTH KOHCTPYKIIMH.

000blKa - HU3KUN LWIMHAPUYECKUNA WM KOHWYECKUN NMPHIMB, KOTOPBHIA JaeTcsi 0OBIYHO B MeECTe
YCTaHOBKH 0O0JITA.

WINOHOUHAA KaHaeKa — YTiIyOJeHue Ha Bally, IpeJIHa3HaueHHOe /17151 3a0MBaHMs B HETO IITOHKH.
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yanga — 4YaCTH BAJIOB, KOTOPHIMM OHHM OIHMPAIOTCS HA HEMOJBIMKHBIE omnopbl. KonmeBas mnamga
HasbiBaeTcs mmnoM. [anda, Haxomsimmasicst B cpelHe YacTu Bajla Ha3bIBACTCS MIEHKOM.

JIbICKa — TUTOCKUH cpe3 Ha IWIMHIPUYECKON, KOHUIECKOW Wi chepruaecKor 4acTu AeTalu.

Ha pucynox 1 npencraBiieHbl 00bEMHBIE U300pPKEHHUS OJHOW M TOM K€ JCTAIA «BaJl», IOBEPHYTOU B
MIPOTUBOMOJIOKHBIX HAMPABICHUIX IS 00JIee MOJTHOTO OTOOPaXKESHHS €€ KOHCTPYKITUH.

Pucynok 1 Ban

Ha PUCYHKEC 2 I/I306pa)KeHH COCTAaBHBIC JJICMCHTHI BaJjld, dHAJIN3 KOTOPLIX ITIOMOXKCT BLI6paTI> T'JIaBHOC

M300paKeHNe, KOJIMYECTBO IPYTHX BUIOB, Pa3pe30B, CEUCHUN U BRIHOCHBIX 3JICMEHTOB.
9 10 1"

Pucynok 2 CocraBHble 25ieMeHTHI Bana: 1 — Topen, 2 — ma3, 3 — dacka, 4 — npicka, 5 — ranrenb, 6 —
OypTHK, 7 — KOHYC, 8 — OTBepCTHE CKBO3HOE, 9 — mpoTouka, 10 — a3 mmoHouHb#, 11 — cdepa
Bb100op u3o0paxenui

KonnuecTBo M300paskeHUN AeTany Ha YepTeX e MODKHO ObITh MHHMMAIbHBIM, HO JOCTATOYHBIM
IUIE TIOTHOTO TPEICTaBICHHS O (GOpME JeTald M BCEX €€ COCTaBISIONIMX F€OMETPUYECKUX DIIEMEHTOB
(T'OCT 2.103-68).

N300pakaeMyl0 JeTadb pacrojiaraloT OTHOCHTENBHO IUIOCKOCTEH TPOEKIMH TaK, YTOOBI
n300pakeHNe Ha (QPOHTAIBHON TUIOCKOCTH TPOEKIUH JaBalio Hauboyee IMOJHOE NPEICTaBICHHE O
dbopme U pazMepax AeTanH, 4YTO OOJerdaer ureHwe dckm3a. M3obOpaxeHue Ha (PpOHTAITBHON TUIOCKOCTH
MPOEKIIHIA TPHHUMAETCS Ha YEePTEKEe B KAYECTBE IJIABHOI0 BH/IA.

Ha rnaBHOM Buze aeraineil, OrpaHMYEHHBIX MOBEPXHOCTSMU BpallleHUs (Basbl, BTYJIKH, THJIb3bI,
3yOuaTele KoJeca, IIKWBBl, MaXOBUKM U T.I.), — OCh BpAIICHHUS PaCHoNaraercs TOPU30HTAIBHO
(TapayuteIbHO OCHOBHOW HAaINKCH). Takoe paclojoKEeHHEe TIIAaBHOTO BHIA COOTBETCTBYET TOJIOXKECHHIO
JIeTalli Ha CTaHKe, MPU KOTOPOM BBIMOJIHAETCS HAHOOJbIEe KOTUYECTBO OMEpaluid, U MO3TOMY oOJerdaer
TOJIb30BaHNE YEPTEIKOM TIPH U3TOTOBJICHHH JICTAIICH.
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['maBHOe M300pakeHHWE B 3aBUCHUMOCTH OT (OPMBI JE€Tald MOXKET OBITh MPEACTaBICHO KaK BUIOM
criepend, Tak u (ppOHTATBHBIM pa3pe3oM. [ TaBHBIM BHIOM JeTaiH, N300pakeHHOH Ha pucyHKe 1, sBiseTcs
n300paxkeHue, NpeICTaBIeHHOE Ha PUCYHKeE 3.

3 4 5 6
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Pucynok 3 I'maBubIit Bug Bana: 1 — topern, 2 — nas, 3 — ¢acka, 4 — IbIcKa, 5 — raiarens, 6 — OypTHK, 7 —
KOHYC, 8 — OTBEpPCTHE CKBO3HOE, 9 — mpoTouka, 10 — na3 mmnoHouHsli, 11 — chepa

Kpome rnaBHOro BHJa HEOOXOIMMO BBIIOJIHUTH TPU BBIHECEHHBIX CEUEHMS IJIOCKOCTSIMU,
NEPIEeHIUKYJIIPHBIMUA OCH BaJla, JJIsl YTOUHEHHUS €ro KOHCTpYKUUU. Buj cineBa Ha Topen 1 momMoraer yToYHHUTb
dbopmy maza 2.

PaccMoTpuM BBINOJIHEHHME OSCKHM3a M yepTeka KOPIYCHOM jaeranu (Kopryca) MIpocToil (opMbl,
KOTOpast COCTOUT U3 3JIEMEHTOB, H300pakKeHHBIX Ha PUCYHKE 4.

Umbepcmue Uunundp
048 cMa3KU

OmbBepcmue
daa bansa

Ombepcmue
dna dosma

Pucynok 4 Kopnyc noamumnsmka

Ocrobanve

B kadectBe rmaBHOTO H300pakeHWs BbIOEpeM Buja criepear. OTHOTO 3TOr0 BHJA HEAOCTATOYHO
JUIS TIOJIHOTO OTOOpakeHHs Bcel KOHCTPYKIMU Kopryca. HeoOXoIuMo MOMOTHUTH BHJ CIIEPEAM BUIOM
CBEpXY, UYTOOBI TIOKa3aTh (JOPMY OCHOBAHHUS, W Pa3pe30M BJIOJIb OCH OTBEPCTHS IS Bajia B KaueCTBE BHJIA
cjeBa.

Bce stu m3o0paxeHuss HEOOXOAMMO PACIIONOKUTHh B TMPOEKIIMOHHOW CBS3H, TPH 3TOM CJEIyeT
MPUMEHUTh MECTHBIN pa3pe3 OTBepCTUs M OonTa JUisi TOro, 4YTOOBI M30eXaTh JHHUNA HEBUAUMOTO
KOHTYpa, KOTOPbIE CHMKAIOT HATJISITHOCTh YepPTExKa.

Bompoc o konmudectBe HEOOXOAMMBIX M300paKeHUU pelnaeTcs WHAWBHIYATBHO I KaXKIOU
KOHKPETHOMU JIETAJIU.
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KomnonoBka n3o0pakeHuil Ha 1oJie YepTexa

OnpenenuB KOJMYECTBO H300paKEHUH M, BHIOpAaB NPUOTU3UTENBHBIN (IJ1a30MEepHBINA) Macmtad u
¢dopmaT, yCTaHABIMBAIOT «HA IJIa3)» COOTHOUIEHUE Ta0apUTHBIX Pa3MEpOB JICTAJIH.

3areM Ha TOJE€ JCKM3a HAHOCAT TOHKHMH JIMHUSIMH OpPUEHTHPOBOYHBIE KOHTYPHI OyIyHINX
n300paXeHUH B BUJIE IPSIMOYTOJILHUKOB.

[Tone »5ckW3a HYXHO HCIOIB30BaTh PALMOHANBHO. IIpSIMOYTONBHUKM pacroyiaratloT Tak, YTOObI
MEK1y HUMH OCTaBaJIOCh JOCTATOYHO MECTa JUIS HAHECEHUS pa3MepoB, MIEPOXOBATOCTH MOBEPXHOCTEH, a
TaKXKe JUId pPa3MEUICHHsS TEKCTOBBIX Haamuced. I[Ipm HEoOXOAMMOCTH MOCTPOUTH OCEBBIE M LIEHTPOBHIE
JUHUU OyyImuX U300pakeHUi (PUCYHOK ).

Pucynok 5 KommoHoBka wu300pakeHUN Ha
I10JIE YEepTEkKa

Ocrnobras nadnuce

3apucoBKa H300paKeHHil 3JIEMEHTOB JeTaeii

3apHCOBKY M300pak€HUI PEKOMEHIYETCSl BBIIIOJIHATh B ONPEACICHHON MOCIEeIOBATEIHHOCTH.

Jletanb HYXHO MBICICHHO pa3leiuTh HAa TEOMETPUYECKHE 3JEeMEHThl (CM. pucyHOok4). Buyrtpu
«ra0apUTHBIX MPSIMOYTOJIHHUKOBY (CM. PUCYHOK 5) HaHECTH TOHKUMHU JIMHUSIMHU H300paKeHUs SJIEMEHTOB
JeTanu, MPUCOCTUHS M300paKeHne OJHOTO 3JIeMEHTa K Jpyromy. Ecim 3CKH3 COCTOMT M3 HECKOJIBKHX
M300paXeHU, TO KaXIblii M3 3JIEMEHTOB, Ha KOTOpBIE MBICIEHHO pa3JielieHa JieTalb, HEo0XOIUMO
3apHCOBBIBATH OJJHOBPEMEHHO Ha BCEX M300paKEHUSX.

[lenecooOpa3Ho HauMHATH 3apUCOBKY C H300pa)X€HUS] OCHOBHOI'O 3JIEMEHTa JIeTald, B JaHHOM
IpUMEpe — «OCHOBaHHUE». 3apUCOBAaB €ro Ha BCEX MPOEKIMAX, K HEMY J00aBISIOT OCTaJbHbIE 3JEMEHTHI
neranu. [Ipm 3TOM pekoMeHAyeTcsl CHayala MPOBECTH KOHTYPHBIE JIMHUM HApYKHBIX OYEpTaHUM JeTaiu
(pucyHok 6), a 3aTeM BHYTPEHHHME O4YepTaHUA JAETalld, COOJI0Jasi MPONOPLHMU Pa3MEPOB U MPOCKIIMOHHYIO
CBSI3b OCHOBHBIX H300paxeHuil. Ha pucyHke 6 OCHOBHOW JMHUEH HaHECEHbl JIMHUM BHUAMMOIO KOHTYpa
OCHOBAHHs KOpITyca (CM. pUCYHOK 4) U KOHTYPBI BbIpe3a — IITPUXOBBIMU JIUHUSIMUA HEBUIUMOTO KOHTYpA.

[TocnenoBarenbHO HAHOCAT OUEPTAHUS IPYTUX DJIEMEHTOB JeTalu (PUCYHOK 7).

| Il 1

T T T
] = ST

Ocrvobraa Hadnuce

Ocrobras Hadnucs

PucyHok 6 Pucynok 7
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Od¢opmienne BUI0B, pa3pe3oB U cedeHHId

[Ipu odopmieHur BHIOPAHHBIX BHUIOB YTOYHSIOT JOTOJHHUTEIBHBIC MOAPOOHOCTH (CKPYTIICHHUS,
¢dacky, MPOTOUKHM, KAaHABKU U T.I.), TIPU HEOOXOIUMOCTU BBIMOJHSIOT BBHIHOCHBIE 3JIEMEHTHI U YIAJSIOT
BCIIOMOTaTeJIbHbIC JIMHUU YEPHOBBIX MOCTPOCHUM (PUCYHOK §).

3atem opopMIIAIOT pa3pesbl U ceueHus (pucyHok 9) B coorBercTBUU ¢ ['OCT 2.305-68, BHIMOIHSAIOT
IITPUXOBKY B OJHOM HAIlpaBJI€HWHW C OJMHAKOBBIM paccTOsiHUEM Ha Bcex wuzobOpaxenusix no ['OCT
2.306-68 u OKOHYATEIBHO OOBOAAT M300pakeHUs JIUHUSAMU cooTBeTcTByromero tuma mo ['OCT 2.303-

T
ToT

68.
h -4l T
[ s = ] 0 B
(1)
L

_ua_

OcHobras Hadnuce Ocrobras wadnuce

Pucynok 8 Pucynok 9

Hanecenne PasMEPHBLIX JUHUHA U YCJIOBHBIX 3HAKOB

CHayana HeoOXoauMoO BbIOpaTh 0a3bl OTCUETa Pa3MEpPOB C YYETOM KOHCTPYKLHMHU, BO3MOXKHOCTHU
U3TOTOBJICHUSI M KOHTPOJS pa3MepoB jeranu. HanecTw BBIHOCHBIE W pa3MepHble JuHHUH. [IpocTaBUTh
YCIIOBHBIE 3HAKH, OTPEICIISAIONINE XapaKTep MOBEPXHOCTH (AHaMETp, paAnyC, KOHYCHOCTh, YKJIOH, THIT PEe3bObI
u T.11.), B coorBeTcTBHM ¢ ['OCT 2.307-68 (pucynok 10).

Hanectn  ycrmoBHBIE 3HaKkW, ONpEACTSAIONIME  [IEPOXOBATOCTH  IMOBEPXHOCTEW  JIeTalud B
coorsercTBuM ¢ 'OCT 2789-73.

Hanecenne pasmMepHBIX 4ncell
IIppu mnomMomu H3MEPUTENBbHBIX HMHCTPYMEHTOB CIEAYET OIPENEIUTh pasMepbl IOBEPXHOCTEH,

BXOJAIIUX B COCTaB )IaHHOI\/’I ACTalid, W PpasMCpbl, XAPAKTCPUIYIONIUE HX IIOJOXKCHUC OTHOCHUTCIBHO
BBI6paHHBIX 633, " IPOCTABUTH Pa3MCPHBIC YUCJIa Ha 5CKU3C.
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Pucynox 10 Dcku3 neranu
OxonuaTtesbHOE OpopMIIEHHE ICKU3A

[lpy oOkOHUYATENTLHOM OGOPMIICHHUHM BBINOJHSIIOT HEOOXOJMMBbIC OOO3HAUYEHUS  MECTHBIX U
JOTIOTHUTENBHBIX (WJIM JAPYTWX) BHUIOB, pPa3pe30B, CEUCHHUM U BBIHOCHBIX OJJIEMEHTOB B YyKa3aHHOU
MOCJICIOBATEIbHOCTH, HAUWHAS C MPOITUCHON OYKBBI A pycckozo angasuma (171 KaxI0TO OTACIBHOTO 3CKH3a
U deprexa). B ciydae HEoOXOAMMOCTH YKa3bIBAIOT TEXHUYECKHE TPEOOBAHHWS U BBITIOJHSIOT
MOSICHUTENIbHBIE HaAmucu. s 3y0uaThlX KOJIEC COCTABJISIFOT TaOJIHMIy TEOMETPHUYECKUX IapamMeTpoB
3allCIIJICHUS. 3areM OKOHYATEIHLHO MMPOBEPAIOT BBIITOJTHEHHBIN 3CKHN3, U BHOCIAT HCO6XOI[I/IMI)IG YTOYHCHUA
Y WCTIPaBIICHUS. 3aMOJHSIIOT OCHOBHYIO HA/INHUCH.

[Tpu cocTaBiICHWH SCKU30B MO TOTOBOW JETadM CICAYyeT KPUTHYECKH IMPOAHATH3UPOBaTh (GOpMy U
PacIoyIOKEHUE OTICNIBHBIX €€ AJIeMeHTOB. Heo0X01MMO UMETh B BUTY CIICYIOIICE:

l. DOcku3pl HE MAOMKHBI TepeaaBaTh JeexThl geTtand OT €€ Uu3HOCa WM HEeMpaBUIIbHON
00paboTKH.

2. He JOJDKHBI  OTpaXaTbCd Ha 3CKU3C I[e(beKTI)I JIATBA, MTPOUCXOAAINE OT HCTOYHOCTHU
(OPMOBKM 3aroTOBOK: HEPAaBHOMEPHOCTh TOJIIWH CTEHOK, ACHMMETPHs YacTel [eTajd OTHOCHTEIbHO
OCH, HCPOBHBLIC Kpasd, He0O0OCHOBAHHEIE IMPUJIUBEI U T. II.

3. Besikast TI0CKOCTh, B KOTOPOH HMMeEETCsS OTBEPCTHE MMOJ OONT, JOJDKHA OBITh MEPICHIUKYIISIPHA
OCH O3TOro OTBEPCTHA W HMETH OIIOPHYIO ILIOMIAAb, JOCTATOYHYIO JIA Pa3MCIICHUA TaKH.

4. He nomyckaercss yHpoIIeHHWE W300paKEHH eTadd, WTHOPUPOBAHUE OTACIBHBIX JJIEMECHTOB
JeTany (JIMTeHbIEe YKIOHBI, KOHYCHOCTH, (haCKy, TalaTeNu U T.I1.).

IHopsiAoK BBINIOJIHEHUS PA0OTHI

1. DcKu3 BHIMOIHUTD HA KJIETYaTOW MM MUJUIUMETPOBOI Oymare ¢popmara A4;

2. KonmuecTBO HEOOXOJUMBIX HM300paXeHUH M TJIaBHBI BHJ BbIOpaTh B COOTBETCTBUU C
11eTIECO00Pa3HOCTHIO: N300paKEHUS JeTalu (3a TJIaBHOE M300pakeHHe BHIOpATh TO, KOTOPOE /IaeT Haubosee
MOJTHOE TpeZicTaBjIeHue o (hopMe U pazMepax AeTalu, AeTalId, UMEIOIIUE OCh BPAICHUS PACIIONaratoTcs OChbO
BpallleHUs apajuIeIbHO OCHOBHOM HA/IKCH);
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3. KonmdecTBo n300pakeHHid TOJDKHO OBITh HAMMEHBIIIUM U B TO K€ BPEMS TAKUM, YTOOBI MIOJTHOCTHIO
0TO0Opa3uTh (HOPMY BCEX FIEMEHTOB JICTAIIH;

4. I'mazoMepHbIi MacIiTad BBIOpAaTh Tak, 4To0bI H300pakeHnue 3anumano 70-80% dopmara;

5. Pa3zmepsl poctaButh B cootBeTcTBHU ¢ ['OCT 2.307-68;

6. OOMep neTany MPOU3BECTH MPU MOMOIIM U3MEPUTENILHBIX HHCTPYMEHTOB, HAIpUMep, ¢ IOMOUIBIO
ITAaHT€HIIUPKYJIS, METAUIMYE€CKOW JIMHENUKH U JIp.;

7. IlpoctaBute 'OCT Ha maTepuan.

Ha nnmroctpanuu (pucynok 11) mpencraBiena TUoBasi AeTajib — KpbIIIKa (C BBIPE30M YETBEPTH) U Ha
pucyHke 12 nmpencraBieH MPUMEP BBINOIHEHUS 3CKU3a IaHHOM JeTallu.

Pucynok 11 Kpsiuka
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Qopvam A4
PI/IcyHOK 12 HpHMep BBITIOJIHCHUSA 3CKH3a JCTaJIn
I[eTa.le JIS BBINNOJIHEHUA 3CKU3a MOJYYHUTD y IpenoaaBaTesis.
OnpeaeHeHI/Ie pasMEpoB )IeTaJ'Ief/'I C HATYpEI C IIOMOIIIBIO N3MCPUTCIIBHBIX HHCTPYMCHTOB

MMpEaACTaBJICHO B HpI/IHO)KCHI/II/I 1.
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KoHTpoJsbHbIe BONPOCHI
1. Kakue yepTexu Ha3bIBaIOTCS ICKU3aMU?
2. Kakue TpeOoBaHUs NPEABSABISIOTCS K 3CKU3Y?
3. Kakas pa3HuIla MEeX1y YEPTEKOM U ICKU30M?
4. B xakoil mocneaoBaTeIbHOCTUA BEIETCS COCTaBICHUE ICKMU3a?
5. Kakue gaHHbIe JOJDKEH COJIEpKaTh 3CKU3?
5. Kakue n3o0paxeHus IPUMEHSIOT Ha ICKU3ax?
7. IlpaBuna npocTaHOBKH Pa3MEpOB Ha ICKU3AX.
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IIpakTnueckoe 3ansaTue Ne 14
BoinosiHeHHe yepTexa pe3b00BOro coeUHEHUs

ean:

- U3Y4YUTh BHIBl pe3bOOBBIX COCIUHEHUWH, TpaBWia WX HM300paKeHWH W 0003HAYCHHWH Ha
yepTekax B COOTBETCTBUU C TPeOOBAaHHMSIMH CTaHIApPTOB;
- U3y4YHTh TPaBUJIA U IPHOOPECTH HABBIKHU 110 O(OPMIICHHIO U BBHIIIOJIHEHHIO COSIMHEHUH eTanei;
- IpUOOPECTH HABBIKU PAOOTHI CO CIIPABOYHOM JIUTEPATYPOH.
OGopyaoBaHue W MPHUHAIIEKHOCTH: YEPTEKHBIEC IPHHAIICKHOCTH, Oymara JjIsl YepueHus (BaTMaH)

dopmara A4.

Teopus

Pe3p0a — 3TO MOBEPXHOCTh, OOpa3OBaHHAS NPU BUHTOBOM JIBIKEHHH IMPOHM3BOJIBHOIO ILIOCKOTO
KOHTypa M0 LMJIUHAPUYECKON WJIA KOHMYECKOH IOBEPXHOCTH.

TpeyaoribHasi

Y

TpaurieyeudarisHasi

VriopHasi

Kpyenasi

I'b ¢opve rpohuns }<

I'bsmoyeoribHas

» ['b riosepxHocu

LjunuHOpuyeckasi

KoHuyeckas

g
)

I'b pacriornoxeHuro

Hapy>xHas

—

BHynpenHsis

Y

b Ha3Ha4eHuUro

KperiexHas

Xooosasi

GreyuarbHast

Y

b yucry 3axodos

QOHo3ax00Has1

Mioz203axo0Hasi

_|I'b HarpasreHuo
" | suHNMDBOU NUHUU

[baeas

Pucynox 1 Knaccudukanus pe3pobl

a)

Pucynox 2 Bunsl pe3pObl Ha cTepxkHE: a — TpeyrojbHas, 0 — TparnerneunianbHasi,

Kpyriaasi, 1 — IpsIMOyToJibHasl (KBaapaTHasi)

Ha3nauenue pe3vobl 00uiezo npumeneHus:

Jkesas
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a) KperexkHasi (MeTpUUecKas U JIOMMOBast) IPUMEHsIeTC Il 00ecredeHus IPOYHOCTH COCTMHEHUN
Y COXPAHEHHUS IJIOTHOCTHU (T€PMETUYHOCTH) CThIKA B MPOLIECCE ITUTENBHOM dKCILTyaTalluu;

0) Xx0/10Bast MPUMEHSIETCS JIJISL:

- ofecriedeHHss  TOYHOTO  MEpEMEIleHUs pU  HAUMEHbIIEM  TpPEeHUU (IPSIMOYTOJIbHAS,
TpaneneuaibHas, MeTpUUYECKask MOBBIIICHHONW TOYHOCTH ),

- mpeoOpa3oBaHUsl BpalllaTeIbHOIO JIBUKEHHUS B IMPSMOJMHEIHOE B Mpeccax U JOMKparax (yrnopHas
pe3nba);

B)  KpENeXHO-yIJOTHUTENbHAs  (TpyOHas, UWIMHIpPUYECKas M  KOHUYECKas, MeTpuyecKas
KOHMYECKas, JIOWMOBas, Kpyryas) TMpPUMEHSETCS JJI1 COCIUHEHUS TpPYyOONpPOBOJOB U  apMaTyphl;
OCHOBHOE Ha3HayeHHe — oOecreyeHre repMEeTUYHOCTH COSTUHEHHH.

Ocnosnvle napamempul pe3vovl

Ha pucyake 3 wu300pakeHbl TpOQMIM CONPSHKCHUM HAPY)KHOW W BHYTPEHHEW pe3bObl U
0003HaYCHBI €€ OCHOBHBIE ITAPAMETPHI.

a
ol 2 BHynpenHsia
pesbba 2atiku
bocrib pe3bbb
0 P
\ ] “ c@ S I‘
© P2
<
S

Pucynok 3 OcHOBHBIEC TapaMeTphl pe3b0bI

Hapyocnviii ouamemp pesvowi d — nuamerp BOOOpakaeMoro MUINHAPA, OMHUCAHHOTO BOKPYT BEPIINH
Hapy>XHOW pe3bObl WM BHAJUH BHYTPEHHEW. DTOT JUaMeTp MPUHUMAIOT 32 HOMUHAIBHBIH M UCTIOIB3YIOT
pu 0003HAYEHUH PE3bOBI.

Brympennuii  ouamemp pe3vbvi di — pAMaMeTp BOOOpa)kaeMOro LMIIMHJIPA, BIMCAHHOIO BO
BIIQJIMHBI HApYXKHOW pe3bOBbl WM B BEPUIMHBI BHYTPEHHEH Pe3bOBl.

Bvicoma ucxoonozo npoghuna H — BbICOTa OCTPOYTOJILHOTO MPOMUIIs, MOTYYEHHOTO MPOJODKEHUEM
OOKOBBIX CTOPOH MPOQUIIS A0 B3aUMHOI'O UX [T€PECEUEHUSI.

Pabouas evicoma npogunsi h — BbBICOTa CONPUKOCHOBEHHUS CTOPOH MPO(UIS HApYKHOU U
BHYTpPECHHEH pe3b0bl B HANIPABIICHUH, IEPIICHIUKYISIPHOM K OCH PE3BOBI.

Yeon npoghuna pe3vbvi . — yroin, Mexay CMEXKHbIMU OOKOBBIMH CTOPOHAMH MPOdUIIs.

lllae pe3vbbi P — paccTosHHE MEXJy OJHOMMEHHBIMM TOYKaMM JIByX COCEOHHMX Ipoduield B
HaIpaBJICHUH, TTAPAJIIEITEHOM OCH PE3bOBI.

Xo0 pe3vobi () — pacCTOSHUE MEXKIY ONMKAMITMMHU OJJHOUMEHHBIMU OOKOBBIMHM CTOPOHAMU MPODUIIS,
MPUHAIIE)KAIIETO OJHOW M TOW K€ BUHTOBOM IIOBEPXHOCTH B HAIPABICHUH MapaICIbHOM OCH PE3bOBI
(It MHOT'03aXO/THOM pe3bObl):
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t=nxP,

IJIe N — YMCIIO 3aX0/I0B,

P — mrar pe3s0sl.

Jnis Hamboree pacmpOCTPaHEHHBIX THUIOB pe3bObl MapaMeTpbl CTaHIAPTU30BaHBI: TUAMETp, ILar,
dopma 1 pazMepsl TPoQuIIs, JOIMYCKaeMble OTKIOHEHHUS Pa3MepOB.

OCHOBHBIE TE€OMETPHUECKHE TapameTpbl pe3bObl: Mpoduiab pe3pObl, Tuamerp (BHYTPEHHHH,
HapYXXHBII), 1T, YUCIIO 3aXO0JI0B, HAIIPABJICHUE PE3bOBI, [UINHA PE3bOBI.

N300pakenne pe3bObl

Ha ugeprexax pe3nOy msobpakaror ycioBHO B cooTBerctBuu ¢ I'OCT 2.311-68 (CT COB 284-76).
YcnoBHOE M300pakeHNne OAMHAKOBO IS BCEX BUIOB PE3bOBI.

JIrobass pe3pOa M300paxkaeTcss Ha BUAAX, I[OJYYEHHBIX IPOELMPOBAHUEM HA IIOCKOCTb,
NEPIEHANKYISIPHYIO K OCH CTEP)KHS JINOO OTBEPCTHS, B BHJIE TyTH MPOBEACHHOW TOHKOW JIMHUEH, TPUMEPHO
paBHOM Y2 OKpPYKHOCTH, KaK 3TO IOKa3aHO Ha pucyHkax 4. HeBuaumasi pe3pOa B HOps/IKE HCKIIIOUCHMS
n300pakaeTcs aHAJIOTHYHO, HO INTPUXOBBIMU JIMHUSMH.

JlinHa pe3p0bl WM IpaHuUlla BEIYEPUUBAECTCS OCHOBHOM JIMHUEH.

[Tpu n300pakeHun HEBUIUMON pe3bObl Ha uepTeKax Hapy>KHbIH M BHYTPEHHUH JAMAMETPhl, a TaKkKe
IpaHully pe3bObl IPOBOAAT IITPUXOBBIMU JIMHUSAMU (PUCYHOK 4 €).

HITpuxoBKy MaTepuaa JeTaiu ¢ pe3b0oi Ha pa3pe3ax U CEYEHUAX HAHOCAT JI0 CIUIOLIHBIX OCHOBHBIX
JVHANA, COOTBETCTBYIOIIMX BHYTPEHHEMY nuamerpy di B OTBEpCTHH (PHCYHOK 4 T), OO HapyKHOMY
nuametpy d pe3bObl Ha CTEpKHE.

a) lpaHuya 6) Gl 2-A

~ pesutel/ .
7 ) 3 )

7,

7% A

M20x 15
I
I

M20x3

9

Pucynox 4 N3o0paxkenne pe3b0Obl Ha uepTexax

B pe3b0oBBIX coequHEHMsIX, H300paKEHHBIX Ha  paspe3e, pe3bda CTepXKHS 3aKphIBaeT pe3b0y
oTBepCcTHsI (PUCYHOK 35, a, 0).
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Pucynok 5 M3o006paxeHnue pe3n0bl Ha YepTekKax B pe3bOOBBIX COSAMHEHUSIX

[Tpu n300paskeHNH pe3bObl KaK HAapyXHOHM, TaK U BHYTPEHHEW Ha TUIOCKOCTH, NMEPIECHANKYISPHON K
ocH, (packy He OKa3bIBAIOT.

[Tpu w300paxkeHUH pe3bObl ¢ HECTAHIAPTHBIM NpoduiaeM 005A3aTENFHO YKa3bIBAIOT €€ Mpoduiab u
pa3Mepsl.

BoJarsl

boam cocrout W3 IByX 4YacTel: TOJOBKU M CTEpXKHS C pe3p0oil (pucyHok 6). B OonbmimHCTBE
KOHCTPYKIIMK OOJTOB HA €ro TOJIOBKE MMEETCs KOHMYecKas (packa, CriakMBaromias OCTPBIC Kpasi TOJOBKH

u 06.]161"‘131-011_[35{ HAJIOKCHHUE Ira€uHOI0 KJIr04a IIpyu CBUHYMBAaHUU.
[on0bka dosama

Cmepxers doama

Pucynok 6 bont ¢ mecturpaHHoH roJoBKoOM

Brinmyckaembie TPOMBIIINIEHHOCTBIO OOJITHI pa3nuyaroT: 1o (Gopme u pazMepam TroJIoBKH, 1Mo (Gopme
CTEepXKHS, 110 IIary pe3bObl, MO XapaKTepy UCTIOTHEHHS, MO0 TOYHOCTH U3TOTOBICHHUS.

®dopma U pa3Mepbl TOJOBKH 00JITa 3aBUCAT OT HA3HAUEHUS] U YCIOBUU PaOOTHI.

['onoBku OGonTa MOryT OBITH C YCOM, C TOJATOJOBKOM, C yCOM U TOATOJOBKOM, MOTYT OBIThH
HOPMAJIBHOTO M YBEJIMYEHHOT'O pa3Mmepa.

[omoBka Oonrta MOXeT OBITh MIECTHTPAaHHOW (PUCYHOK 7,a), KBajpaTHOW (pUCYHOK 7,0),
chepudeckoit (pucyHOK 7,B), KOHHUYECKOU (PUCYHOK 7,T') U T.II.

Pucynox 7 ®opmbl rosoBOK OOJITOB: a — INeCTHTpaHHas, O — KBajpaTHas, B - cdepuueckas ¢
KBaJIpaTHBIM IMOJT0JIOBKOM, T — IMOTaliHas ¢ KBaAPaTHBIM ITOATrOJIOBKOM

Ha PUCYHKEC 8 MPUBCACHBI BAPUAHTBI UCIIOJIHCHUA CTCPIKHA U T'OJIOBKU 0oJTOB: ucHojaHeHue 1 — 6e3
OTBEPCTHUA B CTCPIKHEC U I'OJIOBKC, MCIIOJIHCHUC 2—-c¢ OTBCPCTHEM B CTCPIKHE IIOA IIIIJIMHT, MUCIIOJTHCHHUEC 3-c¢
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IBYMsI OTBEPCTUSIMH B TOJIOBKE JUIsl CTONOPEHMS IIPOBOJIOKOM; WCIONHEHHE 4 — C LUIMHAPUYECKUM
yTIIyOJICHHEM B TOJIOBKE.

15%5: 00 Henosnerue 1 Bapuarm

ucnonrenus 20406ku Bapuarm

ucnoAHerus 2oAo0bku

H=r Ol 51 ¢ =3, O {3

Hcnonrerue 2

A 3 s
—T= & .l
0=095s
Bapuarm  ucnosHeHus
\ Henonwenue 4 2006k
Bapuaum RO3
Henonrerue 3 UCnonHeHys 20108ku \
| ] T
|
‘ 173 ﬂ, £08s K
i h=(02+04]k

Pucynox 8 Mcnonnenust 601TOB € MECTUTPAHHON TOJTOBKON

[Tpumep ycnoBHOTO 0003Ha4YeHUs1 OonTa ¢ AuameTpom pe3bOsl d = 12 MM, amuHO#i L = 60 MM, ki1acca
MPOYHOCTH 5.8, CnoNHEeHus 1, ¢ KpyIHBIM [IaroM pe3bObl, ¢ TIOJIEM JI0MycKa pe3b0bl 8g, 6€3 MOKPBITHS:

bonm M12 — 8g x 60.58 TOCT 7798-70.

To e xmacca mpounoctu 10.9, u3 cramum 40X, UCHoOJHEHUS 2, C MEJIKHM IIIaroM pe3bObl, C MOJeM
normycka pe3sosl 6g, ¢ mokpeiTreM 01, TOIIMMHONW 6 MKM:

bonm 2M12 x 1,25 — 6g x 60.109.40X.016 I'OCT 7798-10.

HInuibku 001ero npuMeHeHus
HInunvka npeactapiseT cOOOM HMIMHAPUYECKUH CTep)KeHb ¢ pe3pOoit Ha 000oMxX KoHIax. Ta yacTb
HIMUAIBKY, KOTOpasi BBUHYMBAETCS B pe3b00BOE OTBEPCTHE JETAIM, Ha3bIBAETCSl BBUHUMBAEMbIM (ITOCAT0YHbIM)

KOHIIOM, a 4YacTh, Ha KOTOPYIO HAJEBAIOTCS NPHUCOCIWHSEMBbIC NeTaju, Iaiida W HaBUHYMBAETCS raika,
HA3bIBAETCS TA€YHBIM WIIM CTSDKHBIM KOHIIOM (PHCYHOK 9).

Lo - OnuHa Ly - ,nocadoyHbLi

L - OnuHa unwieku

Pucynok 9 Illnuibka

Konctpyknust u pasmeps! mmmiek peridameHTapoBansl [[OCT 22032-76 ... TOCT 22043-76.

[Tpumepsl ycIOBHOTO 0O0O3HAUEHUS INMUIBKKA AUaMeTpoM pe3bObl d =16 MM, ¢ KpYIHBIM IIarom
pe3bOBbl, ¢ moJieM gomycka 6g, muHou L =70 MM, kimacca mpodHOCTH 5.8, 6€3 MOKPHITHS:

Hlnunexka M16 — 6g x 70.58 TOCT 22032-76.

To ke ¢ Menkum 1marom pe3bOsl P = 1,5 MM, kimacca mpounoctu 10.9, u3 cramu 40X, ¢ MOKpeITHEM
02, TOJIIMIMHON 6 MKM:

142



HUlnunexka M16 x 1,5 — 6g *x 70.109.40X.026 'OCT 22032-76.
Bunrnl

Bunm nipencrapnser co00W MUIUHIPUYECKUN CTEP)KEHb C TOJIOBKOM Ha OHOM KOHIIE U pe3b00i JUIs
BBUHUYMBAHUS B OJIHY U3 COEAMHSIEMbIX JieTasiel Ha ipyroM (pucyHok 10).

BunTtel, npumeHsiemMble JIsi HETOJIBUXKHOTO COCIMHEHHS JIeTaliel, Ha3bIBAIOTCS KPETECKHBIMU, JIJIs
(buKCcUpOBaHMS OTHOCUTEIHHOTO MOJIOKEHUS JIeTallell — YCTAaHOBOYHBIMU (HaOXKUMHBIE, PETyIUPYIOIIUE U Ap.).
['0710BKM BHUHTOB OBIBAIOT PA3IMYHOU (POPMBI, KOTOpAs YCTAaHABJIMBACTCS COOTBETCTBYIOIIUM CTAaHIAPTOM.
HauOonpiiee nmpuMeHEeHHE MMEIOT CIIENYIONIME THIBI KPEMEKHBIX BHHTOB: ¢ moTaiHOW rojoBkoi, ['OCT
17475-80; ¢ nmonynotaitnoit rosnoskoit, [OCT 17474-80; ¢ monykpyrioit rosoBkoi, 'OCT 17473-80; c
uwHapudeckol ronoBkoil, ['OCT 1491-80; BHHTBI € HIWIMHAPUYECKOW TOJIOBKOM U IIECTUTPAHHBIM
yrayoneanem non ko4, OCT 11738-84. [IpexycmotpeHo aBa kiacca TouHocTd A u B. Kiacc TounocTtu B
0003HAYEHUH BUHTOB YKa3bIBaIOT, TaK KaK YIMOMSHYTbIE CTaHAAPTHI COJEPKAT JaHHbIE HAa BUHTBHI O0OMX

KJ1aCCOB.

Pucynok 10 BuHTBI kpemnexHble: a — C IHMHIPUYECKOM TOJIO0BKOM, O — ¢ MOITYKPYTJION rOJIOBKOMH, B —
C MIOJIYTIOTaHOM T'OJIOBKOM, I — C TOTAaHHOM FOJIOBKOM

[Ipumeps! ycnoBHOTO 0003HaYEHNS BUHTOB:

- BHUHT KJlacca TOYHOCTU A guameTrpoMm pe3bObl d =12 MM, KpyMHBIM maroM pe3ponl, / =50 MM,
KJ1acca MPOYHOCTH 5.8, 0€3 MOKPBITHSA:

Bunm AM 12 x 50.58 TOCT 1491-80;

- BHHT KJ1acca TouHocTH B nuamerpom pe3pOsl d =12 MM, METKHUM LIarom pe3bObl, ¢ MOJIEM JI0MycKa
6g, mmHoi | = 60 MM, ymMHeHHOW MTHHON pe3nObl |1 = 46 MM, Kiacca mpodHocTH 4.8, C IIHHKOBBIM
MMOKPBITHEM TOJIIHMHONU 9 MKM:

Bunm B.M 12 x 1,25. 6g x 60 - 46.48.019 'OCT 1491-80.

Pe3L00BLIE coennHEeHUS

Coegunenne 001TaMH NOMHMO CKpeIUIsIEeMBIX JeTajlell CO CKBO3HBIMH OTBEPCTUSMU COCTOUT M3
0onrTa, railku u maiiobl (mwaidosl MokeT He ObITh). CoelMHEHUE UCHOJb3YeTCsl TONBKO MPU BO3MOXKHOCTH

BBITTIOJIHCHUSA CKBO3HBIX OTBepCTI/Iﬁ B CTATUBACMBIX ACTAIAX.
___

Pucynok 11 Coequnenue neraneit 6ontom: 1 u 2 —
coeAuHseMble neTanu, 3 — Oonr, 4 — maiiba, 5 —
raiika

COC}IHHCHI/IC IHIMAJIbKaMH B OCHOBHOM IPUMCHAIOT JIA zleTaneﬁ N3 MATKUX MWW XPYIIKHUX
MaTCpHraJIOB, a TAKXKC B CJIyUasiX, KOrga HCBO3MOXKXHO HCITIOJIL30BaTh BUHTEIL.
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BBuHYMBaeMbIif KOHEI[ IIMUIBKK YCTaHABIMBAIOT B OTBEPCTUU C PE3b0ON HArIyxo WU MO OoJbIIeH
YacTH C HATSTOM.
CymiecTBYIOT TpH cr10co0a BBEPTHIBAHHSI IIMIIBKU B OTBEPCTHE: C YIIOPOM LIMHIBKU B TOPEL KOPITyca;

C YIIOPOM KOHIIa IIITWJIIBKH B IMOCJICAHUEC BUTKHU p63L6OB01"0 OTBEPCTHA; ITOCAAKHU peSB6BI C HaTAI oM.
5

4
3
2
1 Pucynoxk 12 Coenunenue neraned mmnuibkon: 1 u 2

— COCMHSICMBIC JICTaNH, 3 — mmuibKa, 4 —
mIaiba, 5 — raiika

CoeguHenne BUHTAMHM NPHMEHSIIOT IIPH IVIYXOM Pe3b00BOM OTBEPCTHH B OJHOM U3 CKPEILIAEMBIX
WIA TpU CKBO3HOM pe3b00BOM OTBEpPCTHH, KOIJa YCTaHOBKAa 0odTa ¢ Tallkoil HEBO3MOXHA IIO
KOHCTPYKTUBHBIM COOOPayKEHHSIM.
‘- :

3

Pucynok 13 Coeaunenue neraneit BuHTOM: 1 m 2 —
COeMHSEMBIC IeTaNH, 3 — maiba, 4 — BUHT
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Ilops0oK BbINOJTHEHUS PA0OTHI
1. CoennHenue gerasei 001TOM.
Hcxonnbie nanHble (MHIMBUAYATbHBIC 3aaHMs TaHBI B TAOIUIE 4):
- nuaMetp pe3nosl 6oura (d);
- TOJIIUHBI COEAMHAECMBIX JeTasneit (N, M);
- penimurHa (acku (¢);
- miar pe3b0sl (P).
TpeOyercs:
a) BBIMOJIHUTH pacueT pa3MepoB Oointa 1o Gpopmynam (prucyHok 14)
0) BriOpaTh cTanaapTHyto qiuHy 6osnrta L.
J1y1s1 3TOTO CHAYaja OMPEACIUTh pacyeTHY0 JuinHy 6onra |, mo popmyie:

Lb=H+n+m+s+K,

rae M W N — TONIIMHBLI COEIUHSIEMBIX JACTaCH:

S — TOJIIMHA [IaH0kI;

H — BrICcOTa TaliKy;

K = 0,3 x d — Benu4rHa BBICTYNAIOUICH HAJl TalKOW YacTu CTepKHs OoTa.

[Monyuennoe 3Hauenue lp Okpyrisem 10 OiMXKaWIIero CTaHIAPTHOTO 3HAYCHUS JUIMHBI Oonta L
¢ yderoM BbmmoiHeHus ycioBus: K = 0,25...0,5 mm. Pan qmun (L) 6ontoB: ... 40, 45, 50, 55, 60, 65, 70, 75,
80, (85), 90, (95), 100, (105), 110, (115), 120, (125), 130, 140, 150, ...

B) BbruepTuTh coeMHEHHE aeTasieii O0JITOM IO 3aJaHHbIM pazMepaM 0, M, N U S U pacCYUTAHHBIM
pasmepam;

r) Ha yepTeske HaHeCTH pa3Mephl: TOJIIMHBI COSAMHICMBIX IeTalled, IIHMHY 001Ta, JHaMeTp pe3bObl
0oJTa, pa3Mep Mo KIId;

1) 3amnucarh yCJIOBHOE 0003HaUYeHHE CTaHapTHRIX Aaetaneit cornacno ['OCT.

2. CoennHenue AeTajieil MINNIbKOIA.

VcxonHble faHHble (MHIUBH YA bHbBIC 3a/IaHUS JaHbI B TAOIUIE 4):

- auameTp pe3bObl mmnuibku (d);

- TOJIIMHBI COSUHAEMBIX JeTaneid (N, m);

- BeM4MHa (acku (c);

- mar pe3sosl (P).

Tpebyercsi:

a) BBIMOJIHUTH pacyeT pa3MepoB INHIBKU 10 popMynaM (pUCyHOK 15)

0) BeiOpaTh cTaHapTHYIO JUIMHY IIIWIBKY L.

JI7st 3TOTO CHavana ONMpeAeIUTh PACUCTHYIO JUTHHY Mmiibku |, 1o Gopmyne:

lb=H+n+s+K,

rae N — TOJNIMHA NPUCOEIUHIEMON JIeTau:

S — TOJIIMHA TaN0BI;

H — BrICOTa TaliKH;

K = 0,3 x d — Benmn4nHa BbICTYNAIOUIEH HaJl TalKOW 4acTu CTepxHs OoTa.

[Tonydyennoe 3HaueHue |l okpyriseM 70 OMMKAWIIEro CTAaHIAPTHOTO 3HAYCHHS JUIMHBI Ooita |
¢ yuetoMm BbimonHeHus ycmoBus: K =0,25...0, 5 mm. Pag mmuu (1) mmwex: ... (38), 40, (42), 45, (48), 50,
55, 60, 65, 70, 75, 80, 85, 90, (95), 100, (105), 110, (115), 120, 130, 140, 150...

B) BerueptuTh coequHenue aetaneil MIMUIbLKOM 10 3aJaHHBIM pa3MepaM d, M, N ¥ S ¥ paCCYUTAHHBIM
pazmepam;

r) Ha ueprexe HaHECTH pa3Mephbl: TONIIHUHBI COCIUHAEMBIX JeTalel, UIMHY IIMUAIBKH, TUAMETP
PE3bOBI MIMIIEKH, pa3Mep MO/ KIII0Y;

1) 3amucarh yCIOBHOE 0003Ha4YeHHE CTaHAapTHHIX Aetaneit cormmacHo ['OCT.
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[Tpumepsl BbIMOMHEHMs 3amaHuii Ha ¢opmare A4 mnpuBeneHbl Ha pucyHkax 16 u 17 (yeprex

MY.016.023 CB).

Tabmuua 1 MaauBuayanbHble 3a0anus

Coenunenue 00JITOM CoenuHeHne MIMIEKON
HunameTtp Tonmuna HnameTtp Tonmuna
No pe3bObI neranen Pasme [Tlar pe3bObI neTanen Pasme [lar
BapUaH Oonra p pe3BGbHI LIIUJIBKH p -
Ta «d» 0 m dbacku <P «d» 0 m dacku o1 «P
I'OCT «C» I'oCT «»
7798-70 22032-76
1 16 25 50 2,0 2 16 45 55 2,0 2
2 20 18 30 2,5 2,5 20 28 50 2,0 2,5
3 16 25 50 2,0 2 30 30 70 2,5 3,5
4 24 16 40 2,5 3 20 20 56 2,0 2,5
5 30 20 30 2,5 3,5 24 24 70 2,5 3
6 24 20 40 2,5 3 30 35 80 2,5 3,5
7 20 15 35 2,5 2,5 20 25 50 2,0 2,5
8 16 25 50 2,0 2 16 22 48 2,0 2
9 24 24 30 2,5 3 20 38 50 2,0 2,5
10 20 30 25 2,5 2,5 20 25 50 2,0 2,5
11 24 30 20 2,5 3 30 25 70 2,5 3,5
12 30 30 30 2,5 3,5 24 28 75 2,5 3
13 20 15 40 2,5 2,5 24 25 45 2,5 3
14 24 30 20 2,5 3 20 26 50 2,0 2,5
15 30 10 40 2,5 3,5 30 30 70 2,5 3,5
16 20 15 25 2,5 2,5 30 35 70 2,5 3,5
17 30 20 30 2,5 3,5 24 24 55 2,5 3
18 20 30 20 2,5 2,5 20 20 40 2,0 2,5
19 24 20 30 2,5 3 20 25 45 2,0 2,5
20 16 20 45 2,0 2 30 26 50 2,5 3,5
21 20 25 25 2,5 2,5 24 22 50 2,5 3
22 24 15 40 2,5 3 16 22 40 2,0 2
23 Hr76 18 35 2,5 3,5 20 24 40 2,0 2,5
24 24 10 40 2,5 3 30 30 50 2,5 3,5
25 30 20 35 2,5 3,5 20 25 45 2,0 2,5
26 20 15 25 2,5 2,5 24 22 50 2,5 3
27 24 15 30 2,5 3,5 30 26 60 2,5 3,5
28 16 15 25 2,0 2 16 20 40 2,0 2
29 24 20 25 2,5 3 20 20 40 2,0 2,5
30 30 10 30 2,5 3,5 30 25 60 2,5 3,5
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d

( %4&‘_1 Cx 45°

R
d;=085xd D=2xd,
d=11xd, H=08 x d,
h=07xd, s=01HBxd
R=15xd D,=22xq,
R =d K=(3.4) xP,
R =01xqd, b=3xd

lo=2xd+2xP

Pucynox 14 YcioBHOoe m300pakeHne coeMHEHHs AeTaneld O0JITOM U COOTHOUICHUS Pa3MEpOB

nerajgeu

lo

M
A

~

Ly

\

NSl

e

\
RN
B\

«

d; =085 x d, D=2xd
d=11xd, H=08 x d,
lp=2xd+2xP, h=07xd,
l;=d s=01Bxd
S Li=1,+05xd D,=22xd
L=11+2xP, R=15xd,
R=d R =01xd
K=(3.4) xR b=3xd

Pucynok 15 VYcnoBHoe wu3z0o0paxeHHe COSAMHEHUs JeTaledl INMUIBKOM W COOTHOIICHUS

pa3MepoB AeTanein
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Dopvamn A4

Pucynok 16 O6pa3zen BoinoiaHeHus yeprexa «CoequHeHue fetaneii 60aTom»
KoHnTpoJbHbIe BOPOCHI

1. Yto Takoe pe3nba? Ilepeunciure XapakTepUCTUKU PE3HOBI.
2. Kakue ObIBatoT pe3bObl B 3aBUCUMOCTH OT HAINPAaBICHHUs] BUHTOBOM JTMHUU?
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3. HaszoBure OCHOBHBIE MapaMeTphl pe3bObl. B deM cOCTOMT OTIMYME MEXAY MOHITHUAMHU «XOJ
Pe3bOBI» U «II1ar pe3bOb)?

4. Kaxkoii Tun pe3pObl SIBISETCSI OCHOBHBIM JJISI KPETICKHBIX U3ICTHii?

5. Kak o6o3navaercs wmetpudeckas pe3bba? Kakoi mar (KpymHBIM WM MEJNKHH) yKa3bIBalOT B
0003HaYeHNHU Pe3bObI?

6. Kakue BbI 3HaeTe 371€MEHTHI Pe3b0ObI?

7. Kak n300pakaroT BHEIIHIOK pe3b0y Ha cTepikHE?

8. Kak n300pakatoT BHyTPEHHIOIO Pe3b0y B OTBEpCTUH?

9. Uto npeacrasiser coboit 60nt? YcenoBHoe 0003HaYeHHE O0ITA.

10. Yro npencraBnser codoi mmuiabka? Y cioBHOE 0003HAYCHUE IIMTHIIBKY.
11. Yro Ha3biBatoT BUHTOM? Y CIIOBHOE 0003HAYCHHIE BHHTA.

12. Kakyro ¢hopMy roJIOBKM UMEIOT KPETIe)KHbIE BUHTHI?

IIpakTnyeckoe 3ansitue NelS
BoinosiHeHHe 3CKU30B JeTajlell K COOPOUYHOMY Y3J1y BATOHOB MJIM MOTPY304HO-PA3TrPYy304HbIX
MAIIHH KeJIe3HOA0POKHOT0 TPAHCIIOPTA

esab padoThi:
1. TlpuoOpereHue U 3aKpeIUicHUE CTYICHTAMUA HABBIKOB BBITOJHEHHS 3CKH30B JIETAJICH C HATYphl, 0OMep
JeTaIH, IPOCTAaHOBKH pa3MepOB Ha 3CKHU3aX, BHIIOJHEHNE TEXHHYECKOTO PUCYHKA;
2. W3yuuts 'OCToB: 2.108-68 — Cnenudukaiusi, OCHOBHbIE TpeOOBaHMs K BBINOJHEHUIO COOPOUYHBIX
geprexeit, 2.109-73 — OcHOBHBIEC TPEOOBAHHS K YePTEKAM

3. IIpuoOpereHne NpakTHYECKUX HABBIKOB BBIIIOJHECHUS COOPOYHOIO dYepTek a y3jia M COCTaBJICHHE
crerupuKauu

TEOPETUYECKHWI MATEPHAJI JIJIS1 PABOThBI

OCKU3 TPENCTaBIsAeT COO0OM 4YepTeX, TMpPeTHA3HAUYCHHBIM JJIsi BPEMEHHOTO HCIOJIb30BAHHUS B
MPOU3BOJICTBE, BBHIMOJIHEHHBI OT pPYKH, B TJa30MEpHOM MaciTabe, ¢ COOJIOACHHEM MPOMOPIIHIA
n3o0paxaemoro nmpeaMera. Ecinu 3cku3 Mpearnosiaraercs HCIOJIb30BaTh MHOTOKPAaTHO, TO 10 3CKHU3Y
BBITIOJIHSIIOT YEPTEK.

¥Y3eu1 — 3TO pa3beMHOE WM HEPA3bEMHOE COEAMHEHUE COCTABHBIX YaCTEW M3EIHSL.

B y4eGHOM mporiecce s y3i1a BBIIOTHSFOT: ICKHU3BI IeTallel y3iia, crenu(uKannto, COOPOUYHBIN YepTex
y3I1a.

151 BBINOJTHEHH S Y3712 He00X0AMMO:

1. Tlo3HaKOMHTBCS ¢ KOHCTPYKIMEHN U Y3HATh IPUHLHUI PAOOTHI.

2. Pa3o0path y3ei1 Ha COCTaBHbBIE YacTU M coOpaTh €ro B 00paTHOM MOPSIKE.
3. IlpucBOUTH HANMEHOBAHUE Y3IIy H €r0 COCTABHBIM YaCTsIM.

Tl g -

! 7 3 \a

Pucynok 1 Coopounslii y3en «biok HarpaBiIsSOIIMi»
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Pucynok 2 CocraBHbie yacT «bioka HanmpaBIIsOIIET0»
(ponuk - 1, BUKa - 2, KPOHIITEWH - 3, IIaHKa - 4, OCh - 5, 00T - 6, BUHT - 7, Taiika — 8, mpecc-MaclIeHKa -
1. OTansl cOOpKHU

COopka 0yi0ka HAmpPaBISIOLIETO M COCTaBJICHHE COOPOYHOTO YepTeka OCYLIECTBISETCS ModTanHo. U
cOOpKY M3/1eMHsI, ¥ COCTaBJICHHE COOPOYHOTO YepTeKa HY’)KHO HAUMHATH C KOPITYCHOM JIeTaH.

1 stan. Tpoc Bxonu B ken000K posrka (pUCYHOK 1) 1 orudaer posMK Moj| ONpeIeICHHBIM YIJIOM.

2 sran. Ponuk 1 cBoOOAHO Bpamiaercs Ha ocu 5, KOTOpas HEMOJBUKHO 3aKPEIUIEHA B YIIKAX BHJIKHU 2
IJIAHKOM, BXOJASAIIEH B MPOpPE3b OCH 5.

3 oram. [1nanka 4 kpenuTcs K BUIKE 2 IBYMSI BUHTaMH 7.

4 oran. Jlng cMmaspiBaHUST ocM S5 poiuka | CcOyKuT Tmpecc-MacieHka 9, dYepe3 KOTOpPYIO 110
UAJTUHIPUYECKIM KaHajlaM K OCH 5 Ha IMOBEPXHOCTb TPEHUS MOAACTCS TYCTOM CMAa304HbI MaTepHal.

5 atan. Bunka 2 coeauHSIETCs ¢ 4eThIpbMs 0oJiTaMu 6 U ralkaMu 8 ¢ KPOHIITEHHOM 3, KOTOPBIH OoJITaMu
KPEMUTCSI K METANTOKOHCTPYKIIMH KpaHa

2. JcKku3bl Jerajei

ITpumepsl ockn3oB aeraneit k CH bnok HanpasiAomuii

Tt n ¥

o 2
~~ s Ers -
e 5, | i
{ o545
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1

1 Heynasamme podoycs Zres
2 *Poswepes os crpalion

% 02.06 00.02

Burwo 2|
2T
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Pucynok 3 Bunka

3. IlocsienoBaTeIbHOCTDH BbINOJIHEHHUsI Ickn3a CH
1 sTan. O3HaKOMJIEHHE CO COOPOUYHBIM Y3JIOM

2 aran. BeiOop riaaBHOro BUJIA M IPYTHX HEOOXOIUMBIX N300pakeHU
3 sran. Bei6op ¢opmara nmcra

4 sran. [loaroroBka nucra

5 stan. KoMnoHoBKa U300pakeHni Ha JIHCTe

6 sTan. BrimonHeHue u300pakeHuit

7 oran. Hanecenue pazMepoB

8 sran. Hanecenmne HOMEpOB MO3HUIMI

9 stan. BeInosHEHUE TEKCTOBOTO Marepuaa

10 sTan. 3anoaHeHne OCHOBHOW HAIIUCH

3AJAHUE JJIs1 PABOTDI:

1. O3HaKOMUTBECS CO COOPOUHBIM y3510M «KpBIlIKa TOPMO3HOTO MUIUHIAPAY (CM PUCYHOK 5)

2. BpiOpaTh I1aBHBIN BUJ U APYrHe HEOOXOAUMbIE H300paKeHHS

3. BwiOpath 1 moaroToBUTh (hopMaT mucTa (pa3BepHYTHIH JTUCT KIETYATON OyMaru ¢ paMKoi ¢ OCHOBHOM
HAJAIMUCHIO To Gopme 1)

4. CKOMITOHOBAaTh M BBITIOJHUTH U300PKEHHUE HA JTUCTE
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5. Hanectn pa3mepsl 1 HOMepa MO3UIMHA (CM PUCYHOK 4)
6. BBIMOIHUTH TEKCTOBBIN MaTepuall, 3al0JHUTH OCHOBHBIC HAITUCH

« | Mpure-
Plasnaernie Haurserobome 8 ,g,,w

/703.

Aoxyrecnmauus

MY.0100.90.C6 opamsill Yepmex

Lemany

~

£74.01.00.91 I(/_»lwm /
HY.01.00.02 Cexmap !
714.01.00.03 oy !

~

“w

CraRdipmbIe L3P

boam MID420C71759-70
Bunint18x38-08DI LT TT5 -T2
[adno tTITCT 5915 - 10
fauxa 1920 (007 59510
inada 10:219T 371 -68
ieiada 16 <3 1067 11371 -68
Ununsxa AN =SO(%F)
58.10CT H765-66

Slolx|]anls
PRGN [ PSS (O PN

Hamepuas

Cm 31067 380-71 " m03.2,3
CY 12-28 10T 141270 3.6 1n03. 1

o e | 14.01.00.00

il . A
a0 Z@mp@m
rﬂ,, ; Kpstiuka

magroIHoZ0

Z%'@iﬁ wunHPa BIINT

Pucynok 4 Cnenuduxanus «Kpplika TOpMO3HOTO HWIMHAPA

114.01.00.00 6

Y ovmiady

92000010
SIHNOgOAU NOBWEDS ¥

Pucynokx 5 Coopounslii yepTex «Kphoiika TOPMO3HOTO IUITUHIPA
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IIpakTyeckoe 3ansaTue Nel6
BoIno/iHeHHE 3CKH3a cOOPOYHOIO y3/1a TEXHHYECKHX CPe/ICTB 7KeJIe3HOI0POKHOT0 TPAHCIOPTA

esab padoThi:

1. TlpuoOpereHue U 3aKpEIUVICHUE CTYICHTAMU HABBIKOB BBIITOJHEHHS 3CKU30B JIETAJICH C HATYpPhI, 0OMep
JeTaiu, IPOCTAaHOBKH pa3MepOB Ha 3CKHU3aX, BHIIOJHEHNE TEXHUUYECKOTO PUCYHKA;

2. Mzyuuts 'OCToB: 2.108-68 — Cneuudukaius, oCHOBHbIC TPEOOBAaHUS K BBIMOJHEHUIO COOPOYHBIX
gyeprexeit, 2.109-73 — OcHoBHBIE TPEOOBAHUS K YePTEKAM

3. IlpuoOpereHne NpaKTHUYECKUX HABBIKOB BBIIIOJHEHUs COOPOYHOIO dYepTek a y3jia M COCTaBJICHHE
crieun(puKaum

TEOPETUYECKHWIA MATEPHAJI JIJISI PABOTbBI

OCKM3 MpelCTaBIsieT CcOoOOW uepTex, MpeJHA3HAYEHHbIH JJIi BpPEMEHHOTO UCIOJb30BaHUS B
MIPOU3BOJICTBE, BBIMOJIHEHHBII OT pPYKH, B TIJa30MEpHOM MacmTabe, ¢ COOJIOACHHEM MPOMOPIIHIA
n300pakaeMoro mpeaMera. IJCKU3bl BBHIMOJHAIOTCS MPH KOHCTPYHMPOBAHMM HOBOTO H3JENHsA, J0paboTKe
KOHCTPYKIHUHU OMBITHOTO 00paslia U3/eus, MOJIOMKE eTall B MPOIECCe IKCILTyaTal[iH, €CId B HaJTMYUU HET
3anacHOM J1eTaau u Jp.

Ocku3 TpeOyeT TaKoro K€ TIIATENbHOTO BHIIOJHEHUS, Kak U yepTexx. HecMoTpst Ha TO 4TO COOTHOLIEHHE
BBICOTBI K JJIMHE W IIUPUHE JETANIM ONPENENsIeTCs Ha IJia3, pa3Mephl, MPOCTABISIEMbIE HA 3CKU3€E, JOJIKHBI
COOTBETCTBOBATh ICUCTBUTEIBHBIM pa3MepaM JIETalH.

[Tpu BBIIONIHEHUH 3CKU3a COOMI0AaI0TCs Bee mpaBmiia, yeranoBieHHbie [ OCTom ECK/I.

Ocku3 yoOHee BBINIOJIHATh Ha Oymare B KJIeTKy KapanaamoMm Mapku M miu TM. Ha scku3ze BbIIOMHSAIOT
BHYTPEHHIOIO pAMKY U OCHOBHYIO HaJIUCh YEpTEKa.

PasHuna mexnay 4epreoM M ICKM30M 3aKIIOYAaeTCs B TOM, YTO YEPTEK BBIIOJHSECTCS YEPTEKHBIMU
MHCTPYMEHTAaMH, B MacIITade, a 3CKu3 — OT PyKH, B IJIa30MEpHOM MaciuTale.

JCKH3 AeTaTN BBIIOJIHAIOT B CJIeIyIOIIei Moc/ie10BaTeIbHOCTH (PUCYHOK 1):

1) HaHOCSIT BHYTPEHHIOI PaMKy M OCHOBHYIO HA/IITUCh Ha hopmar;

2) wu3y4arT GopMy JeTalld U ONPEICISIFOT, U3 KAKOTO MaTepHaia H3rOTOBJICHA ICTAlb;

3) ycCTaHaBIMBAIOT MPOMOPIHOHATIBHOE COOTHOLIEHHE Pa3MEPOB BCEX IIEMEHTOB JIETAIN MKy COOOI;

4) BBIOMpAIOT TMOJIOKCHUE JETaldl OTHOCHTENBHO IUIOCKOCTEH MPOCKILHUH, ONpEeNeNsioT TJaBHOE
n300pakeHNe YepTerka 1 MUHIMAJIBbHOE YMCIIO H300pakeHUH, TO3BOJISIOMINX MTOJTHO BEISIBUTH (YOPMY JI€TaIIH;

5) Ha rna3 BBIOMPAIOT MAacIITad M300paKEHWH M pa3MeIIalT HMX Ha moje ¢opmara ¢ MOMOIIBIO
rabapuTHBIX MPSIMOYTOJIBHUKOB TaK, YTOOBI MY HUMH OBLIO JOCTATOYHO MECTA JUIsi HAHECEHUS pa3MEpOB;

6) mnpu HEOOXOAUMOCTH HAHOCAT OCEBBIC M LICHTPOBBIC JIMHUH U BHIOJIHSIOT H300PaXKCHUS JICTAIIH;

7) 00BOAAT N300pAKEHHUS;

8) HaHOCAT pa3MepHbIC U BEIHOCHBIC JINHHH, [IIEPOXOBATOCTh OBEPXHOCTH;

9) oOMmepstOT JeTalb PA3NUYHBIMH  M3MEPHUTCIBHBIMH HHCTPYMEHTAMU (JIMHEHKOW, YTIIOMepoM,
HITAaHTeHIUPKYJIEeM, HyTpoMepoM). [lonyueHHble pa3mMepbl HAHOCAT HaJl COOTBETCTBYIOIIUMH DPa3MEPHBIMU
JTMHHASMU;

10) 3amonHSIOT OCHOBHYIO HAJIITHCh YEPTEKa,

11) mpoBepsIOT MPAaBUIIBHOCTH BBIMOIHEHHUS ICKU3A.

Xox pa0doThr:

1. BHuMaTenbHO H3y4uTh 00pa3el] BHITOIHEHUS 3aaHus (puc.2)

2. Pabora BBIMONHSIETCS HA IPOXOIHOM JICTEe OyMaru B KJIeTKy ¢opmMata A4c OCHOBHOM HAIITUCHIO TIO
dopme 1 (HCT pacmonaraeTcsi BEpTUKAIBHO)

3. 1o 0ObeMHOMY N300paKCHHIO JICTATH BBITIOJHUTE 3CKH3, COOJII01ast TOCIIEI0BATEIbHOCTh
BBHITIOTTHEHUS (CM. 00paszerr)

4. 3anmoyHUTh paMKy ¢ OCHOBHOUM HAAIMHUCHIO
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Pucynox 2 O6pa3ser BEIIOIHEHUS pabOThI

IIpakTyeckoe 3ansaTue Nel7
Odopmienue cneunpurkanumn

ean padoThI:
HayuuThcst BBIMOMHATH crielu(UKaiuio sl COOPOYHOTO YepTeka

3aganue n1Js1 padoThl

1. O3HakoMmicHHE C SaﬂaHHOﬁ CGOpO‘-IHOﬁ CIII/IHI/II_ICI\/’IZ BBISICHUTD CJ'Iy>K€6HOC HAa3HAYCHUC W TPHUHIUII
pa6OTBI; YCTaHOBUTH KOHCTPYKTUBHOC HCIIOJTHCHHUE }IeTaﬂeﬁ; pasaCInTbG COCTABIIAIOIINE ACTAJIW HA T'PYIIIbL
(CTaHI(apTHLIC, CO CTaHAApTHBIMU I/I306pa)I(CHI/I$IMI/I, opur I/IHaHBHBIC).

2. PazpaboTtath crienudukanuro st coopounort enuauiibl. Dopmar A4 ¢ OCHOBHOUM HAJAMHUCKHIO TIO hopmMe
2.

TEOPETUUYECKHI MATEPUAI
Cnenudukamnus - TEKCTOBOM KOHCTPYKTOPCKUM JTOKYMEHT, OIPEACNISIONIUN COCTaB COOpOYHOM earHUIlb. Ee
BBINOJIHAIOT Ha JHcTax (popmara A4, pa3outsix Ha rpadsl (puc.10).

Ha 3arnaBHOM nMCTe MPUMEHSIOT OCHOBHYIO HaJIUCh MO opMe 2, Ha MOCIEAYIOIUX JIUCTaxX - Mo Gpopme
2a. Tekcr pa3nenstoT Ha pa3felbl, KOTOPbIE pAacloiaraloT B OINPEAEIEHHOW IOCIIEI0BAaTEIbHOCTH:
JNOKyMeHTalus; coopounsle enquHuipl (B PTP cryaeHToB omyckaercs); neTand; CTaHIAPTHBIE W3NS,
npoune u3nenusi (B PI'P crynentoB omyckaercs); marepuainsl (B PTP ctyneHTOB omyckaeTcs).
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HamMmeHoBaHme KaXIOro pasjelia yKa3blBalOT B BHJIE 3arojioBka B rpade «HaummeHoBaHue»
MMOAYEPKHUBAIOT CIUIONTHOW TOHKOW JWHWEW. Bple W HUKE 3arojioBKa OCTaBISIIOT MO OJHON CBOOOAHEH
ctpoke. ['padbl 3amoNHSAIOT CBEpXy BHU3 (MPUMED 3aroTHeHUs rpad mokazaH Ha pucynkell) .

B rpade «®Dopmar» ykasbiBaeT pa3mep ¢opmara, Ha KOTOPOM BBIMIOJHEH YePTEkK (ICKHU3) JIeTalu WU
cOOpOYHBIN YEPTEXK.

B rpade «I103.» yka3pIBatoT mOpsAKOBbIE HOMEpA COCTaBHBIX YacTel U3/eINusl.

B rpade «30Ha» yka3piBaoT 0003HAUYEHHUE 30HBI, B KOTOPOH HAXOIUTCS HOMEP MO3HMLIMHU 3aIICHIBAEMOI
yacTH, u3Aenusi (B y4eOHBIX UepTekax JaHHas rpada He 3am0IHICTCS).

B rpage «O603HaueHue» yKa3bpIBAlOT 0003HAYECHUE TOKYMEHTA.

B rpade «HaumeHnoBanue» yka3pIBalOT HAUMEHOBAaHUE JOKYMEHTOB, HalpuMep

«COOpOoUHBIi uepTex», a AJsl JeTajel - UX HaMMEHOBAaHHE B COOTBETCTBMHU C OCHOBHOM HAIHCHIO HA
yepTekax (3CKu3).

B rpade «Kom.» yKa3bIBaroT KOJIMYECTBO COCTABHBIX YACTEH, BXOMASAIIMX B OAHO H3/EIHE.
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Pucynox 2 M3o0pakenue neraneit mpoOKOBOTO KpaHa

3aganue 17 padoThI:

1. O3HaKOMUTBCS CO COOPOUHON eAMHUIICH (CM. PUCYHOK 3)

2. IlpounTtats cneunuKanuio a1 cOOpOYHOro ueprexa (CM. pUCyHOK 5)

3. Ompenenuts B3aMMOJICHCTBHE BCEX COCTABHBIX YaCTEH B COOPOUHOM YEpPTEKE

4. Pazpabotath cnieuuukanuo a1 coopouHoit eaunuipl. @opmar A4 ¢ OCHOBHON HaAIUCHIO 1O hopme
2 (CM. pUCYHOK 5).

Pucynok 3 Coopounas enunuia «Kopmyc»
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Pucynok 4 Coopounsrii yeprex «Kopiryc»

[IpuMep BbIIOIHEHHUS 3a0aHUSA

“E! Oboswavenue Haumenodawue | |Toure:
Hoxynenmogs
K1.00.15.00.00.C56 Cogpoywwd yepmex
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1| K17.00.16.00.0/ Nopnyc ]
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H_ 4\ K17.00.16.00.04 Knanaw 1
5\X7.00.16.00.05 Naney !
AN.00.16.00.06 Haxoneywux !
1\ X7.00.16.00.07 ladna peeysupslowman) |
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Pucynoxk 5 Crnenmdukammst «Kopmycy
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IIpakTyeckoe 3ansaTue Nel8
BoinosiHeHHe ICKU30B JieTalieil COOPOYHOil eMHULIbI. BbInoiHeHHe padoYuX YepTesKeil
AeTajiell BATOHOB MJIU NOTPY304HO-Pa3rpy304HbIX MAIINH KeJIe3HO0POKHOI0 TPAHCIIOPTAa

Hean padoTsI:

1. TlpuoGpereHue u 3aKpernaeHne CTYIeHTAMU HABBIKOB BBIIIOJHEHHS CKU30BH PabOuX
yepTexen aeraneu;

2. Mzyuurs TOCT 2.109-73 — OcHOBHbIE TPeOOBAHUS K YepTeKaM
TEOPETHYECKHI MATEPHAJI 1JI5SI PABOTBI:

DCKU3 MPENCTaBIsAeT COOOM 4YepTex, NMpeIHAa3HAYCHHBIA MJii BPEMEHHOrO HCIOJIb30BAaHUS B
MIPOM3BOJICTBE, BBHIMOJHEHHBIH OT PYKH, B TJIA30MEPHOM MacuiTabe, ¢ COOII0JEHUEM MPOMOPLUi
n3o0pakaemMoro npenMmeta. Eciam 3CKu3 mpennosaraercs UCHoab30BaTh MHOTOKPATHO, TO 1O ICKU3Y
BBITIOJTHSIOT YEPTEK.

OCKM3bl BBINOIHSIOTCS NPU KOHCTPYMPOBAaHUM HOBOTO M3JENHS, J0pPa0OTKE KOHCTPYKLUU
OTMBITHOTO OO0pa3la W3JeNus, MOJOMKE JeTald B MpoIlecce HKCIUTyaTalluu, €CIM B HAJIUYUU HET
3anacHOM JIETallv U JIp.

Pazuuma Mexay dYepTe:KOM W HICKHU30M 3aKJIIOUAeTCs B TOM, YTO YEPTEX BBIMOIHICTCS
YEpTEKHBIMU UHCTPYMEHTAMH, B MacIiTade, a 3CKU3 — OT PYKH, B TJIa30MEPHOM MaciiTabe.

Ackn3 A€TAaJIM BBINNOJHAKT B CJIeIlleHIeﬁ nmocjaeaA0BaTe/JIbHOCTH (pI/ICYHOK
1):
1) HAHOCAT BHYTPEHHIOIO paMKy U OCHOBHYIO HAJIIIUCh Ha opMar;

2) wu3ydaior GopMy JIeTalu U ONPEJIENSIOT, U3 KaKOro MaTepuasla H3roToBjeHa
JeTab;

3) ycTaHaBIMBAIOT MPOMOPIHOHANLHOE COOTHOIIEHHE Pa3sMEpPOB BCEX DJIEMEHTOB JIETAIM
MeXIy coO0M;

4) BHIOMPAIOT TONOKEHHE JEeTAald OTHOCHTENbHO IJIOCKOCTEH MpOEKIHi, ONpenensioT
[JIABHOE M300paKCHHE YepTeka M MUHUMAIbHOE YHUCIO W300pak€HUil, MO3BOJSAIONIUX IOJHO
BBISIBUTH (hOpMY JI€TaAIIH;

5) ma rmas BeIOMpaOT MacmTa® M300pakKEHME M PasMEMAOT MX Ha Tone (opmaTa C
IIOMOIIBIO Fa6apI/ITHI)IX MNpAMOYT'OJIbHUKOB Tak, 4TOOBI MCKIY HUMHU OBLIO J0CTAaTOYHO MECTa IJIsd
HAHECEHHsI Pa3MepOB;

6) mnpu HEOOXOAMMOCTH HAHOCAT OCEBBIE H IEHTPOBBIE IMHUU M BHIIONHSIIOT H300paKEeHHs
JIeTanu;

7) 06BOAAT N300PAKEHNUS;
8) manOCAT pasmMepHbIe U BHIHOCHbIE JTHHUM, IIEPOXOBATOCTH MOBEPXHOCTH;

9) o6MepsioT OeTanbh pPAsNIMUHBIME  HU3MEPUTENbHBIMH HHCTPYMEHTaMH  (JTHHEHKOGA,
YyIJIOMEpPOM,  IUTAHTCHLUMPKYJIeM, HyTrpoMepoM). [lomydeHHble  pa3Mepsl  HAHOCAT  Haj
COOTBETCTBYIOIIMMHU Pa3MEPHBIMH JIMHUSAMU;

10) 3aII0JIHAOT OCHOBHYIO HAAIIUCh YCPTEIKA,
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11) MMPOBECPAIOT ITPABUIIBHOCTH BBIIIOJIHCHU S 3CKH34a.

Xon paGoTsI:

1. BuumarensHO M3yuuTH OOpA3Ell BHITOIHEHHUS 3a1anus (puc. 1)

2. Pa6ota BBINONHAETCSA HA IPOXOJHOM JIUCTE OyMaru B KieTky dopmara A4
COCHOBHOM HaJIMuUChIo 1o hopme 1 (JicT pacmosiaraeTcsi BEPTUKAIBHO)
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Pucynox 1 O6pazen BoinonaHeHus 3aganus Nel§
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IIpakTnyeckoe 3ansaTue Nel9
BoIno/iHeHHE cXeM Y3JI0B /ieTajleil BATOHOB HJIU NMOTPY304HO-Pa3rpy304HbIX MAIIHH
7KeJ1€3HO/I0POKHOT0 TPAHCIIOPTa

Hean pa6oTsl:

1. IIpuoOpeTenue u 3aKperieHne CTYJACHTAMI HABBIKOB BHIIIOJIHEHHS 3CKH30B JIETaJeH C
HaTypbl, 00Mep JAeTanu, IPOCTAHOBKH Pa3MEpOB Ha ICKH3aX, BHITOJHEHNE TEXHUUECKOTO
PHCYHKA;

2. M3yunts 'OCTog: 2.108-68 — Cneundukaius, OCHOBHbIE TPEOOBAHHS K BBITIOJIHEHUIO
cOoopounbIx ueptexeit, 2.109-73 — OcHOBHBIE TPeOOBaHMSI K YepTEkKaM

3. IlpuoOpereHre MPaKTUYECKUX HABBIKOB BHITIOJIHEHUSI COOPOYHOTO YepTexka y3ia u
COCTaBJICHUE crennpUKAIIN

TEOPETUYECKHWI MATEPUAJI VIS PABOTBI

[Ipn pa3paboTKe TEXHOJOTUYECKUX TIPOIECCOB HEOOXOAMMO MPHUMEHATH TEPMUHBI U
OTpefieNieHUs] OCHOBHBIX TMOHATUH B 00JlacTH cOOpKH, pa30OpKU JAeTajeil W y3JI0B BaroHOB:
cOopka — 00pa3oBaHHE Pa3bEeMHBIX W HEPA3bEMHBIX COCIWHEHUN yacTedl (CBapKOM, ManKoM,
KJICTIKOW );

JeTallb — U3JeNNUe, W3rOTOBJIEHHOE M3 OJHOPOAHOIO [0 HAaWMEHOBAaHHIO U MapKe
MaTepuaina 0e3 MpUMEHEHUs COOPOYHBIX OIEpallHii;
cOopouHas eIMHHMIAa — U3JeNIUe, COCTaBHBIE YAacTH KOTOPOTO MOJUICKAT COEAUHEHHUIO

MEXy COOON COUIICHEHUEM, CBAPKOM U T.I1.;

cOopouHast oreparus — TEXHOJOTHYECKas orepars YCTaHOBKH O0pa30BaHUS COCTaBHBIX
YaCTeH U3NIEIHUS;

CXeMa pacwICHEHHs] — CXeMa Pa3JeeHUs] M3/AeiHs Ha COOPOYHbIC €AMHUIBI M ACTAIH C
M300paXKeHHEM UX OTHOCUTEIHHO PACTIONOKECHHUS,

cxema cOOpKM u3Nenusi — Tpaduueckoe M300pakeHHE B BHJE YCJIOBHBIX 0003HAYEHUU
MOCIIEA0BATEIHLHOCTH COOPKH U3ENHs WIH €r0 COCTABHOM YacTH;

COTPSDKEHHE — OTHOCHTEIHHOE IIOJIOKEHHE COCTaBHBIX YacTeH W3Ienusi mpu COOpKe,
XapaKTepU3yIolleecs COMPUKOCHOBEHHEM KX TIOBEPXHOCTEM M 3a30paMH  MeXAy HUMHU,
3a/IaHHBIMH B KOHCTPYKTOPCKOM JOKYMEHTALIVH;

compsiraemas JieTallb — OJIHa U3 JeTajeil, UMeIoIasi CONMPsHKEHUE ¢ IPYTUMU AETalsIMU;

compsiraeMasi TTIOBEPXHOCTh JIETAI — TOBEPXHOCTh JIETAIA, 00pa3yroIiasi CONMPSHKCHHSI TIPU
cOopke;

pa3bopka — pasJiesieHue U3AeIus Ha IeTald U COOPOYHbIE €TUHHIIBI; JEMOHTaX — CHSTHE
W3JIENHS] WIIM €T0 COCTaBHOM YacTH ¢ MeCTa YCTaHOBKM; MOHTa)X — YCTaHOBKA U3JENUS WU €ro
COCTaBHOH YaCTH Ha MECTO HCITOJIb30BAHHSI,

ANEKTPOMOHTaX — MOHTaX OJIIGKTPUYECKOTO U3JENUS HIM €ro COCTaBHBIX YacTei,
HMCIOIIUX TOKOBECAYIIUE DJICMCHTEI,

pa3beMHOE COeIMHEHHE — COeMHEeHHe, pa300pka KOTOPOro MPOUCXOIUT 0e3 HapyIIeHus
IIEJIOCTHOCTH COCTABHBIX YacTeH U3/ICIIHS;

IIOABHUIXKHOC COCAMHCHHUE —  COCIMHCHUC, B KOTOpOM  HMCCTCA  BO3MOKHOCTH
OTHOCHUTEJIBHOTO MEPEMCUICHUA COCTABHBIX qacTen HU3ACIINA,
HCMIOABMIKHOC COCAMHCHUC — COCAUHCHUEC, B KOTOPOM OTCYTCTBYCT BO3MOXHOCTbH

OTHOCHUTEJIBHOTO MEPEMCUICHUA COCTABHBIX qacTen HU3OCITHUA.

B kauectBe mpuMepa paccMoTpuM ueptexk cxembl Tenexxkun KB3-ITHUN 1
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Pucynok 1 Cxema tenexxku KB3-ITHUU 1

OcCHOBHEBIE Y3JIBI TCIICKKHU: paMa 1, JAB€ KOJICCHBIC ITaphbIl 2, JABa KOMIIJICKTa
HCHTPAJIBbHOI'O NOABCIIMBAHUA 3, YCTBIPC KOMILJICKTA 6yKCOBOI‘O IOABCIIMBaHWA 4n TOPMO3HAaA

phIUaKHAas Iepeiadya 5 ¢ IBYCTOPOHHUM Ha)kKaTHeM KOJI0J0K. Pama Tenexku cBapHas H-
00pa3Hoil POopMBL.

2540
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Haapeccapias Baiaka teavsku KB3-JAHMH
Pucynok 3 Hanpeccopnas 6anka tenexku KB3-ITHUU 1

3aganue 1751 padoThbI:

1. VI3yuuTh TEOPETUUYECKU MaTEpHAI IO TeMe
2. O3HaKOMUTKCS C BHCITHUM BUIOM U cxeMoi Tenexkn KB3-ITHUU 1

3. BemonHuTh 3cku3 HaapeccopHoit 6anku tenexxkn KB3-IIHUU 1, ucnons3yst pucyHox 3
Y TOCTIEI0BATEIbHOCTh BBITTOJTHEHUS YEPTEkKA

4. PaboTa BBINOJIHSAETCS HA MPOXOJHOM JIHCTe Oymaru B KJIeTKy (opmaTta A4 ¢ paMkoii ¢
OCHOBHOI Haanmucho 1o opme 1
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IIpakTnyeckoe 3ansaTue Ne2(
YUreHHue apXUTEKTYPHO-CTPOUTEIbHBIX YepTekei

esan padoThi:

1. Jlate ydammMmcs oOIIME CBEIACHHUS O CTPOUTENBHBIX YEPTEKaX W IO3HAKOMHUTH C
IpaBUJIaMU UX COCTABJICHUS U YTEHUS, TO3HAKOMUTD C TIOPSAKOM MOCTPOEHUS YepTexa paspesa
3/1aHUS;

2. Pa3BuTh yMeHUsI NPUMEHATH paHee IOJYYCHHbIE 3HAHHS O MAalIIMHOCTPOUTEIbHBIX
YyepTexax MpU U3YYeHUH HOBOTO MaTepuasia Ha OCHOBE CPAaBHHUTEIHHOTO aHAIIN3a TpapuyuecKux
M300paKCHHU;

3. CnocoGcTtBoBaTh (OPMHUPOBAHUIO TOHMMAHUS yYallUMHCS POJIM  CTPOHUTEIBHBIX
YEepTEKEW B IOBCETHEBHOM KU3HU

TEOPETUYECKWI MATEPUAJIL JIJISI PABOTBI

OcHoBHbIE N300paKeHUS HA CTPOUTENBHBIX YePTEKaxX Ha3bIBAOTCS dacal, IiaH, pa3pes.

1. ®acaja - n300pakeHUe BHEIIHUX CTOPOH 37aHWs. Ha HUX TMOKa3bIBAIOT PACHOJIOKEHHE
OKOH JIBepel, a TaKKe apXUTEKTYPHbIE JETallu 3/1aHUA (Ha IOCKE BBIBEIIMBAECTCS IUIAKAT C ITUM
OTIpeNIeICHNEM, yJallluecsl 3alrChIBAlOT €r0 B TETPalb). B 3TO Bpems Ha JOCKE OTKpPHIBACTCS
I1aKaT-Tabiuia ¢ 4epTeskoM Qacaaa pycckoit u30bl.

®dacamaMu Ha3bIBAIOT BUABI 3MaHUN criepenn (TnaBHbIA (acan) u cOoky. ['maBHbIN (acan -
9TO BUJ 3[aHHs CO CTOPOHBI YIUIIBI, BUJl ClIeBa U clpaBa - Topuesble dacanbl. Bua czamu -
nBopoBbIit hacan. acaasl BemomHs0TCS B MacmTade 1 : 200; 1 : 400; 1 : 500.

2. IlnaHom 37aHUS HA3BIBAIOT pa3pe3 3/1aHUs TOPU3OHTAIBHOM IIOCKOCTHIO Ha YPOBHE
HEMHOTO BBIIIIE TIOJOKOHHHUKOB. (OIpE/IeeHne Ha JIOCKE, YYCHUKH 3alMCBIBAIOT B TeTpaab). Ha
JIOCKE OTKPBIBAETCS YEPTEXK IJIaHa PYCCKON U30BI.

3. Pa3pe3om HazbpIBaeTcss M300pa’keHUE 3/1aHUS, MBICICHHO PAacCEUYEHHOTO BEPTHUKAIBHOMN
TUIOCKOCTBIO. Pa3pe3sl Ha CTPOMTENBHBIX UYepTekKaxX CIyXKaT A BBISIBICHHUS OOBEMHOTO M
KOHCTPYKTUBHOTO PEIICHUs 3/IaHus, B3aWMHOTO PpACIIONIOKEHHUS OTAEIBHBIX KOHCTPYKIIHIA,
MoOMeIleHu u T.11. Pa3pes3sl ObIBAIOT apXUTEKTYPHBIE U KOHCTPYKTHBHBIE.

H I P

S ||
[—

Pucynok 1 Pa3pe3s 3ganus
ITopsinok mocTpoeHHs YepTexka pa3pesa

1. CHauana mpoBOAST TOPU3OHTAIBHYIO MPSIMYI0, KOTOPYIO MIPUHUMAIOT 32 YPOBEHb IOJIA
nepBoro staxa (T.e. ee ypoBeHb paBHsercs oTmerke (0,000). Jnsi moOCTpoeHUs pa3iryuHBbIX
AIIEMEHTOB pa3pe3a HCIOJIb3YIOT HEKOTOphIE pa3Mepbl, MMEIOIIMecs Ha IUIaHe, HampuMep,
pacCTOSIHUE MEXIYy KOOPAMHAIIMOHHBIMU OCSMH, TOJIIIMHY BHYTPEHHUX U HapYKHBIX
KA TATBHBIX CTEH W MEPETOPOJIOK, IMUPUHY OKOHHBIX M IBEPHBIX MPOEMOB H T.II.

2. 3areM MPOBOJAT BTOPYIO TOPH3OHTAIBHYIO JIMHHIO, OMPEACISIONIYI0 IIAaHHPOBOUYHYIO
MOBEPXHOCTh 3EMIJIH.
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3. Jlamee 3a mepBOM TOPU3OHTAIBLHON MPsAMOi, 00O3HAUYAIOMIEH JMHUIO YHUCTOTO IOJA,
OTKJIAJBIBAIOT PACCTOSTHUE MEXAY COOTBETCTBYIOIIMMHM KOOPAWHALMOHHBIMA OCSIMU. OTH
pa3Mepbl OepyT ¢ depTeka IuiaHa 3/1aHus. Yepe3 3T TOUKM MPOBOJAT BEPTHKAIbHBIC IPSIMbIE
(ocu cren).

4. Tlo o0Ge CTOPOHBI OT BEPTUKAIBHBIX MPSAMBIX Ha PACCTOSIHUH, OMPECIISIONIEM TOJIIUHY
Hapy’KHbIX, BHYTPEHHUX CT€H U NEPEropojoK, MOMABIIMX B pa3pe3, NPOBOJAT TOHKHUMU
JUHUAMHM UX KOHTYpbI. [lajiee NpoBOJAT TOpU3OHTANbHBIE JMHMM KOHTYpa IOJja, IOTOJIKA,
MEePEKPBITUI U T.11.

5. IIpoBOAAT KOHTYpBI IEPEKPHITUI.

6. M300paxaroT Ipyrue SJeMEHTHl 3[aHMsl, PACIOJIOKEHHBbIE 3a CEeKyIleld IUIOCKOCTBIO
(Kpbl1Ly, IEPETOPOAKH U T.I1.), HAMEYAIOT KOHTYPBI IPOEMOB.

7. IIpoBOAAT BBHIHOCHBIE M pa3MEpHBbIC JIMHUU, BbIUEPUMBAIOT 3HAKU BBICOTHBIX OTMETOK.
Pasmepsl. Ha cTpouTtenbHbIX uepTexax pazmepsl HaHocAT B cootBeTcTBUU ¢ I'OCT 2.307—68*
C y4eToM TpeOOBaHUI CHCTEMbI IPOCKTHOW JOKyMeHTauuu mjsi crpoutenberBa ['OCT 21.501-
93.

'-3
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953 9.54,

Pucynok 2 Hanecenue pa3MepHbIX JTUHUN

OtmeTrku. YcIOBHBIE OTMETKU YPOBHEH (BBICOTHI, ITyOHHBI) Ha IJIaHAX, pa3pes3ax, (acamax
(puc. 9.5.9) mMOKa3BIBAIOT PACCTOSHUWE IO BBICOTE OT YPOBHS ITOBEPXHOCTH KaKOTro-1n00
3JIEMEHTa KOHCTPYKLIMU 3aHHUs, PACHOJI0KEHHOr0 BOJIM3H IUIAaHUPOBOYHOM MTOBEPXHOCTH 3EMJIH.
OTOT ypoBEHb IPUHUMAETCS 32 HYJIEBOI.

Ha dacagax u pa3pe3ax OTMETKHM MOMEIIAIOT HA BHIHOCHBIX JIMHUSX WU JUHUSIX KOHTYpA.
3HaK OTMETKM MpeACTaBIseT coO0OM cTpenky ¢ monouykoil. IIpu 3TOM CTpenKy BBINOIHSIOT
OCHOBHBIMHM JINHUSAMU JJIMHOW 2—4 MM, IPOBEIEHHBIMHU O] YIJI0M 45° K BBIHOCHOM JIMHUYU WIN
JUHUM KOHTYpa. JIMHUIO BBIHOCKM BEPTUKAJIBbHYIO WJIM TOPU3OHTAIBbHYIO OOBOJSAT CIUIOLIHON
TOHKOM muHue (puc. 9.5.10, a, 6).

Pa3mep h pexomenayercs npuHUMAaTh OT 2 10 6 MM, B 3aBUCUMOCTH OT pa3MepOB YEPTEkKa.
JlinHa MOJIOUKK MOXeET ObITh MPUHATA CIeAYIOIEe: A mpudTa BEICOTOH 2,5 MM:

* npu 4yeTbipex mudppax — 11 mm;

* 1pu natu nudpax — 12 mm; 1t mpudTa BeICOTON 3,5 MM:

* Tpu YeTbIpex mudppax — 12 mm;

* 1npu natu mudpax — 15 M. Ilpu HEOOXOAUMOCTH JUIMHY MOJOYKU M pazmep h MoKHO
YBEJIUYUTD.
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Pucynok 3 Hanecenue oTMeTok

Ecnn okxoi0 0qHOTO M300paXKeHMsl PacloIaraloTcst ApYr HaJ APYTOM HECKOJIBbKO 3HAKOB
YPOBHEH, BEpTHKAJIbHBIC JIMHUU OTMETKH PEKOMEH/IYeTCsl pasMellaTh Ha OJHOW BEpTHKAIbHOM
IPSIMOH, a JUTMHY TOPU30HTAJIbHON MOJIOUKH JIENaTh OJAMHAKOBOH (puc. 4).
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Pucynok 4 PacnosioxxeHue 0TMETOK

8. OOBOAAT KOHTYPHI

pa3pe3a JIHHUSAMH

COOTBETCTBYIOIIIEH

TOJIIITAHEI,

HaHOCAT

HCO6XOI[I/IMLIC pasMEpbl, OTMCTKH, MAPKHU ocell U T.II. I[CHaIOT HCO6XO,Z[I/IMLIC HaaIuCnu M
YAQUIAKOT HCHYXHBIC JIMHUHA ITOCTPOCHMUA.
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Pucynok 5 Ilopsok mocTpoeHus yepTexa paspesa 34aHus
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Pucynok 6 Ilnan pa3pesa 3qanus
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IIpakTuyeckoe 3ansaTue Ne21
IHocTpoenune niockux uzodpaxenue B CAllPe

3aganue 1.

TpeOyercst co3aark yeprexu netane. [lopsaok paboThr:

1. 3anyctuth nporpammy MS Visio 2007.

2. B okne «IIpucrynas k padore» BbIOpath kKHONKY Co31aTh (aii.

3. Ha manenu unctpymeHnToB BeIOpaTh Macmtad 100 %.

4. Beibepure meHto Bup / Pazmep u nonoxenue.

5. Ucnonw3ya uHctpymeHT Jlunust u [IpsiMoyronbHHMK Ha MaHenIM pUCOBAaHUs, U300pasuTe
CJeAyIOIIre JETAIH (CM. PUC.).

6. 300pa3ure Gpurypy, Kak oKa3aHO Ha PUCYHKE.

Pa3zmMeps! TuHMIA TOKa3aHbI HA COCEAHEM H300PaKEHHH.

7. Boiaenurte ¢purypy 1 ycTaHOBUTE TOJMIIMHY TMHUKM 8. Psnom cieBa uzoOpasure
IPSIMOYTOJIBHUK C IIMPUHON 54 MM 1 BeicoTON 60 MM.

9. M306pa3ute 0Cb CHMMETPUHH ITOTO MPSAMOYTOJIbHUKA, UCHOIB3YHTE TOJNIMHY JUHUU 3
u tun Juaun 18 (kHomnka [1lab6non muHuy / apyrue maGinoHs! JIMHUH / 1abnoH 18, Tommmaa
TuHUM 3).

60 .
16 60
16

24

10. IIpoBenute BcrioMoraTeabHble TOPU30HTabHbBIC JUHUM. W oTpe3ok jiuHoi 14 Mm
BHYTpPH OOJIBIIIOTO MPSMOYTOIBHUKA.

11. INonmumem pa3mepsl ¢uryp. Jlopucyem TOHKHE JMHHUH, MPOJOJDKAIOLUINE KOHTYpPBI
¢urypsl. Co3paiiTe cTpesKu ¢ KOHIIaMU 13 MeIKuM pa3MepoM.
12. Wcnonp3ys uactpymeHT Tekct, mpudt GostType B, noanumuTe pasmeps.

Sk 12

12

60

60
>

34

i

13. COXpaHI/ITC AOKYMCHT ITOJ Ha3BaAHUEM «I[CT&J]I/I» B CBOIO IIAIIKY.

24

24

3aganue 2.

Ha Tom ke nucre aHaloOrHYHBIM 00pa3oM, HCMONb3ys HHCTpyMeHTHl Jlunus u Tekcr,
n300pasuTe CIEAYIONIYI0 AeTallb (CM. puc.). JJiT OCHOBHBIX JIMHUNA YCTAaHOBUTE TOJIIMHY JTUHUN
9, a 175 TMHUN BCIOMOTATENBHBIX M CTPEJIOK TOJIIIHHY 3.

COXpaHI/ITe N3MCHCHUSA B TOKYMCHTC.
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IIpakTnyeckoe 3ansaTu Ne22
ITocTpoeHne KOMILIEKCHOTO 4epTexka reomerpudeckux tej B CAIlPe

3aganue 1.

Tpebyercs co3naTh yepTexu aetaneid. [lopsaok paboThI:

1. 3amyctuth nporpammy MS Visio 2007.

2. B okne «IIpucrynas k pabore» BbIOpaTh kKHONKY Co31aTh daii.

3. Ha manenu uHCTpyMeHTOB BBIOpaTh MaciTad 100 %.

4. Beibepute MeHt0 Buj / Pasmep u monoxenue.

5. Ucnonw3ya uHctpymMeHT Jlunust u [IpsMOyronbHUK Ha MaHeIM pUCOBAaHUs, M300pasuTe
CJIeYIOINE JETAIH (CM. PHC.).

6. 300pa3zure Gpurypy, Kak oKa3aHO Ha PUCYHKE.

PazmMeps! TuHMIA TOKa3aHBI HA COCEAHEM H300PaKEHHH.

7. Boiaenurte ¢purypy 1 ycTaHOBUTE TOJMIIMHY TMHUKM 8. Psnom cieBa uzoOpasure
IPSIMOYTOJIBHUK C IIUPUHON 54 MM U BbicoTON 60 MM.

8. M300pa3ute 0Cb CHMMETPUUHU TOTO MPSIMOYTOJIbHUKA, UCTIOIb3YHTE TOJIIINUHY JIUHUY 3
u tun Juaun 18 (kHomnka [1labiaon muHuK / aApyrue madnoHs! TMHUH / mabnoH 18, TommuHa
TuHUH 3).

Ha tom xe nucre aHalorMuHbIM 00Opa3oM, MCMONb3ysd HHCTpyMeHThl Jlunus u Tekcr,
u3o00pasure cienyouy aetans (cM. puc.). [nsg cozgaHus MOMyoKpY)KHOCTH MCIOJNB3yHTe
MHCTPYMEHT Ayra, CO3JlaiTe JB€ YETBEPTUHKMU JIYTH, 3aTEM B OKHE «pa3Mep U IOJIOKEHHE)»
YCTaHOBUTE INPHUHY 24 MM, BbICOTY 12 MM. COXpaHHUTE U3MEHEHUS B JOKYMEHTE.

Coger: A1 PKOHOMUHU BPEMEHU KOIUPYHTE CO3/IaHHbIE paHee CTPENKU U MOJIITUCH.

3amanue *.
AHaJOTHYHBIM 00pa30M MOCTPONUTE CAMOCTOSITENIFHO JIETANIN
2 10

s Tk
" )

18
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3aganue 2.

1. Co3paiite HOByIO cTpaHuily. Ha mucre aHajlormyHbIM 00pa3oM, MCIONb3YS MHCTPYMEHTHI

JIunus, Onmunce u Tekct, n3obpasute ciaenyouyo aetaib (cM. puc.). CoxpaHuTe U3MEHEHUS B
JTOKYMEHTE.

2. N300pa3ute ABe NneprneHAUKYIsIpHbIe NPsAMble TYHKTUPHBIMU JIMHUAMU 11a010H 18.

3. Hanee co3naiiTe 1Be KOHLEHTPUUECKUE OKPYKHOCTH uameTpaMu 32 u 26 MM.

4. Boiienure OKpYy>KHOCTH U IOMECTUTE UX Ha 3aJJHUM IJ1aH (IpaBas KJIaBHILa MbIIIHK / Gurypa
/ Ha 3aTHUH TIJIaH).

5. Co3naiite emé OJHY OKPYKHOCTb C TeM € LEHTPOM AHaMeTpoM 46 MM NyHKTHpPHOH
JMHHEH, TaK)Ke TIOMECTUTE Ha 33/IHUH TIIaH.

6. IlpoBenute nuHuo noa yriom 30 rpagycos uepe3 LeHTp. IIpoBenuTe BTOPYIO JMHUIO MOA
yriaom 60 rpaaycoB uepe3 ueHTp. IIpoBeaute nuHHio non yriaoM 120 rpagycoB yepe3 LIEHTP.
ITposeaute emé nuuMIo o yriaom 150 rpagycoB yepes LEHTp.

7. 1151 MaHHBIX JIMHUM YCTAaHOBUTE 11a0JIOH JIMHUMA 18.

8. Co3naiiTe OKpY>KHOCTb C TUaMETpOM 74 MM C TeM ke 1leHTpoM. [lomecTuTe Ha 3aAHUH MJ1aH.

9. Hopucyiite TUHHH, 4TOO MOJNYYHJICS NPABWIBHBIA MIeCTHYronbHUK. [lomectnte ero Ha
3anHUN miaH (MpaBas KJIaBHIIA MbIM / ¢urypa / Ha 3aJHMNA IUTAaH) U TMEPEMECTUTE BIEpe]
(mpaBast kJ1aBuIIa MbIIH / GUTYpa / IEPEMECTHTD BIIEPE).

10. Y nanute GONBIIYI0 OKPYKHOCTb.

11. I3mMeHuTe JUIMHY JIUHUHM, KaK 3TO TOKa3aHO Ha PUCYHKE.

HRESRY/AUN \UESERE

12. Cozpnaiite 12 okpyxHocTel nunamerpoMm 10 MM Ha epecedYeHNH MyHKTUPHOU OKPYKHOCTH
Y MYHKTHPHBIX JTUHUH.

13. VYBenmuubTe TOMMMHY JUHWUNA. M momnummTe pasmepsl geranei mpudrom GostTypeB
KYpCHUBOM (CM. puc.).
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Pucynok 1 O0pa3er BbIIOIHEHUS JTUCTA

IIpakTnyeckoe 3ansaTue Ne23
BoinosiHeHHe padouero yepre:ka J1eTajJu BAarOHOB HJIH MOTPY304YHO-Pa3rpy304HbIX
MAIINMH KeJ1e3H010pokHOoro Tpancnopra B CAIIPe
Hean pa6oTsl:
1. IIpuoOGpereHue u 3aKperieHue CTYJCHTaMU HAaBBIKOB BBITIOJIHEHUS YePTEKEN JeTanei;
2. Wsyunts OCT 2.109-73 — OcHOBHBIE TpeOOBaHUS K YepTEKAM

TEOPETUYECKHWIA MATEPHUAJI JIJISI PABOTBI:

I'OCT 2.109-73 ycranaBnuBaeT OCHOBHBIE TpeOOBAaHUS K BBHIMOJHEHHUIO YEPTEkKeEH,
nertaned, CcOOpPOYHBIX, TabapuUTHBIX M MOHTaXHBIX Ha CTaaAuud pa3paboTku padoueit
JIOKYMEHTAIU JJIs1 BCEX OTpaciei MPOMBIIIJIEHHOCTH.

ITpu pazpaboTke pabounx yepTexel npeaycMaTprUBaroT:

a) ONTHMAaJbHOE NPUMEHEHUE CTAaHAAPTHBIX W TMOKYIHBIX H3JEIHM, a Takke H3JeIHi,
OCBOEHHBIX ITPOM3BOJCTBOM U COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO TEXHHKH;

0) palMOHAILHO OTPAHUYEHHYIO HOMEHKJIATypy pe3b0, UIMIIEB U APYTUX KOHCTPYKTUBHBIX
JJIEMEHTOB, UX Pa3MEPOB, IOKPBITHH U T. 11.;

B) palMOHaJIbHO OTPAHUYEHHYIO HOMEHKIJIATypy MapoK M COpPTaMEHTOB MaTepHajioB, a
TaKXe MpUMeHeHHe HanboJiee JemeBbIX 1 HauMeHee 1e(UIIUTHBIX MaTepHUajoB;

) HEOOXOJAMMYIO  CTENEeHb  B3aMMO3aMEHSIEMOCTH, HAWBBITOJHEHIINE  CIOCOOBI
U3TOTOBJICHUST M PEMOHTA M3AEIHM, a Takke MX MaKCHUMajbHOE yI00CTBO OOCIYy)KMBaHHS B
AKCILTyaTaliH.

Yeprex geranu

B coorBerctBun ¢ I'OCT 2.102-68 yeprexx Aeramum — 3TO KOHCTPYKTOPCKHMHM JOKYMEHT,
coJepKaniii N300paKeHNe IeTalld W Ipyrue JTaHHbIe, HEOOXOMMBIe ISl e€ M3TOTOBIICHUS U
KOHTPOJIS.

N300pakeHust (BUIBI, pa3pes3bl, CEYEHHUsS, BBIHOCHBIC JIIEMEHTHI) JOJDKHBI ITOJHOCTHIO
onpeneNniaTh TreoMeTrpuueckyro ¢opmy neranu. Ilpu BelmonHEeHHM dYepTeka HEOOXOIMMO
PYKOBOJICTBOBATKCS TPABHIIOM, YTO N300paKeHHUI TODKHO OBITH MHHUMAIBHOE KOJIMYECTBO.

K apyrum naHHbIM, HEOOXOAUMBIM JJIS1 U3TOTOBJICHUS M KOHTPOJIS J€TaId OTHOCATCS:

- pa3Mepsl U nipeaenbabie oTkiIoHeHus ['OCT 2.307-68;

- TpeboBaHus K KauecTBy nosepxuoctu 'OCT 2.309-73;

- norrycku (opMbI B pactionioxkerust mosepxuocteit 'OCT 2.308-79;
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- HAHeCeHUEe Ha uepTexax OO0O3HAYCHWH TIOKPHITHHA, TEPMUYECKOH M JAPYrMX BHIOB
o6pabotku ['OCT 2.310-68;

- CBEJICHUS 0 MaTepHale, U3 KOTOPOro M3rOTOBJIEHA AeTanb (YKa3blBaloOT B rpade 3 mramma
OCHOBHOM HaJIHCH);

- U Ipyrue TeXHU4ecKue TpeOoBaHusI.

KoHCTpYKTHBHBIE 3JIEMEHTHI I€TaIM IPEACTABICHbI Ha pUCYHKaxX 1 u 2.
®dnanen i Yo

JIsicka
[Ta3

-% Topen

Otsepcrue Pe6po

Pucynok 1 - KoHCTpyKTHBHBIE 3JIEMEHTHI JETAIU

Byptux
ITa3 mmoHoYHBIH

®dacka

~ OrBepcrue
TICHTPOBOE
dacka

TanTens
[IpoTouka

Pucynok 2 - KoHCTpyKTHUBHBIE 3JIEMEHTBI AETATIU

Bb100p riaBHoOro u3o00paxeHus

1. TpeOyercs coznath yeptexu aeraneit. [lopsaok paboTsr:

2. 3amyctuth nporpammy MS Visio 2007.

3. B okne «lIpucrynas k pabore» BeIOpaTh kKHONKY Co3aaTh daiin.

4. Ha nanenu MHCTpyMeHTOB BbIOpaTh MacimTad 100 %.

5. BriGepute MeHto Bun / Pazmep u nonoxxenue.

6. Ha nmucte aHanormuHeIM 00pa3oM, MCIONB3Yysl MHCTPYMEHTHI JInHus, Dmmunc u Tekcr,
n300pasuTe CIeqyrIylo AeTanb (cM. puc.4.)

7. N300pazure ¢purypy, Kak oka3aHo Ha PUCYHKE.

8. Pa3mepsl TMHMI NTOKa3aHbI HA COCETHEM H300paKEHUH.

9. Beigenute GUrypy 1 yCTaHOBUTE TOJNIIMHY JTHHUA

BrImosHeHHe YepTeka HauMHAIOT ¢ BRIOOPA TIIABHOTO M300paskeHUSI.

OcHoBHOe TpeOoBaHME K TJIABHOMY H300pakeHHUIO OHO JOJKHO IepeaaBaTh Hawmbolee
MIOJTHOE TIPE/ICTaBICHUE O POPME U pa3zMepax JIeTallu.

B kauectBe riaBHOrO wH300paskeHUs (BHIA CIepeld) MOXET OBITh HCIOJIB30BaH Kak
(bpOoHTANBHBIN pa3pe3, TaK U COUYEeTaHHWE BHUIA U pa3pesa (PUCYHOK 3).
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Pucynok 3 I'naBHBII BUJ — COBMEILIEHUE BUIA U pa3pe3a

[Inockue neranu W3 JUCTOBOIO MaTepuana M300pakaloT B OJHOM  MPOEKIUH,
IIOKa3bIBAIOUIEH MX KOHTYpHBIE M300paKeHUs, TOJILMHA JETald YKa3bIBaeTCs YCIOBHOM
3amuchio S... . [Ipumep Takoi peranu MpeacTaBieH Ha PUCYHKE 4.

Jis wm3roroBneHust (acoOHHBIX JAeTanell U3 JIMCTOBOIO Marepuana TpeOyroTcs TOYHbIE
PAa3BCPTKHU HUJIHU HpI/I6J'II/DKeHHI)Ie 3aroTOBKU I IITaMIIOBaAHHBIX HeTaﬂefI C BBITSDKKOH - 3TO
IUIOCKHUE JETATIN U3 JMCTOBOI'O MaTepuara.

KonunuectBo n3o0paxkeHuil (BUAOB, pa3pe30OB, CEUEHUN) MpeaMeTa Ha YEepTeKe TOJIKHO
ObITh HAMMEHBIIMM, HO JAOCTATOYHBIM JUISl BBIABJICHMS €ro BHEIIHEH M BHYTpeHHEH (GopMbl U
JIOJIKHO JlaBaTh BO3MOYKHOCTh PAllMOHAIIBHO HAHECTU Pa3MEPBI.
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PI/IcyHOK 4 - HpI/IMep I/I306pa)KeHI/I$I H3JACIIHMA U3 JIMCTOBOI'O MaTepuajia
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IIpakTnyeckoe 3ansaTHe Ne23
BbinosiHeHne cxeMbl kejie3H010po:kHOH cTanuuu B CAIlPe

3aganue 1.

TpeOyercst co3aark yeprexu netane. [lopsaok paboThr:

1. 3anyctuth nporpammy MS Visio 2007.

2. B okne «IIpucrynas k padore» BbIOpath kKHONKY Co31aTh (aii.

3. Ha manenu unctpymeHnToB BeIOpaTh Macmtad 100 %.

4. Beibepure meHto Bup / Pazmep u nonoxenue.

5. Ucnonb3ys uHCcTpyMeHT JIMHMS M Ha MaHENIM PUCOBaAHMs, M300pasUTe CIEAYIOLIUE
Jetanu (cM. pUCyHOK 1).

6.CocTaBiieHHe OJHOHHTOYHOIO IUIaHA CTAaHLUUU HEOOXOAMMO BBINIOJIHATH B CIEAYIOLIEH
[10CJIEZI0BATEIbHOCTH!

BbuepTuTh myTeBOE pa3BUTHE CTAaHIUM C COOJIOJEHUEM TMPOMOPIHUOHATHLHOCTH B
pacIooKeHNH 0OBEKTOB YIPABIEHUSI OTHOCUTENIBHO APYT IPYyTa;

VYkazaTh crienuanu3aniio NyTei, MPOCTaBUTh HYMEPAIUIO ITyTel U CTPEINOK;

[TpousBecTn pa3OMBKY CTaHIIMH HA H30JIMPOBAHHBIC YYACTKH;

BBINOTHUTE paccTaHOBKY CBETO(OPOB;

OnpenenuTs OpIUHATHI CTPEJIOK M CBETO(POPOB HA CXEMATHUECKOM IUIAHE W 3aHECTH HX B
TabNuILy.

[Ipu cocTaBneHHH OJHOHUTOYHOTO IUIAHA MO YKa3aHHOH METOJHMKE HEOOXOAWMO MMEThH B
BUJTY CIIENIYIOIIEE:

BeruepTuts myTeBoe pa3BUTHE CTAaHIMHM C COONIIOJICHHEM B3aUMHOIO PACIIOJIOKEHUS M
npornopuuii B JuinHax nytei. [IpuHATh mupuHy MexXaynyThs paBHON 10 MM, a HaKJIIOH CTPENOK
K ocu coctasisieT yroia 30°.

10 MM

Pucynok 1 DnemMeHTBI CXeMbI CTaHITUU

7. Bce crpenku Ha CTaHIMM B y4yeOHOM BapHaHTE OOOpYIOBaHbI AIEKTPONPHUBOJAMH U
BKJIIOYEHbl B 3JIEKTPUYECKYI0 LeHTpanu3anuto. CTpenouHblii mepeBoj], 000pyIOBaHHBIH
AJIEKTPOIIPUBOJIOM, UMEET YCIOBHOE rpadudeckoe 0003HAUCHUE:

3 MM
1 MM

5 MM

Tl

Pucynok 2 M300paxeHne CTpesiouHOro nepeBoia

8. CxemaTu4yecKHii IIJIaH CTaHIUU MTPUMCET BU:

Pucynok 3 Cxematnyeckuil IiaH CTaHIIMU CO CTPEIOUHBIM IIEPEBOIOM
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9.Vka3zarp crnenuanusanuio IyTed, NPOCTaBUTh HYMEPALUMIO MYTEH U CTPEJIOK HCHOIb3Ys
MHCTpYMEHTHI « JInHus», «Ctpenkay, «Haanuce» u Ha nmaHenu puCOBaHUS

10. Hymepanust u 0603Ha4eHHE CTAaHITMOHHBIX MTyTEH.

Kene3HoOpOXKHBIE MyTH HA CTAHUUAX MOAPA3NEISIIOTCA HA JIBE IPYIIBI: CTAaHUUOHHBIE
MyTH U ITYTH CHEIUATLHOTO HA3HAUCHUS.

K CTaHUMOHHBIM NyTSIM OTHOCSTCS IYTM B TIpAaHMIAX CTAHIMHU: IJIABHBIE, MPHUEMO-
OTIPABOYHBIE,  COPTUPOBOYHBIC,  BBITSHKHBIE,  XOJIOBBIE,  MOTPY30YHO-BBHIIPY30UYHBIE,
BBICTaBOYHbIE, JICIOBCKUE (JOKOMOTHUBHOTO W BarOHHOTO XO3SIICTB), COEMHUTENBHBIE, a TAKXKE
npoure nytd. K myTsaM cHelUaJbHOTO HA3HAYEHMsI OTHOCSITCS NPEAOXPAHUTENIbHBIE U
VJIABIMBAIOLIME TYIHUKH, a TaKXKe MOAbE3JHbIE NYyTH K pPAa3jIu4HbIM MPEANPUATHIM U
OpraHU3aLusIM.

B paccmatpuBaemom yueOHOM mpumepe OyayT TOJIBKO CTAaHIIMOHHBIE TJIaBHbIE U MPUEMO-
OTIPABOYHBIE MYTH.

['1aBHBIE CTAHIIMOHHBIE ITYTH SABISIOTCS MPOJOJIKEHUEM ITyTEH IIEPETOHOB.

[Tpuemo-oTIIpaBOUHbBIE NYTH NpPEJHA3HAYEHbl [J MpUEMa M OTIPABICHMS I10E3/0B,
COPTUPOBOYHbIE —UISI COPTHUPOBKH, HAKOIUICHHS BaroHOB M (OPMHUPOBAHUS TIOE3/I0B IO
HA3HAYEHUSIM B COOTBETCTBUH C IUIAHOM (POPMUPOBAHUS.

['maBHble MyTH Ha cTaHOUAX HyMmepyrooTcs puMckumu uudpamu (I I[I-mis HeueTHOTrO
Harnpasienusi, Il I1 — mna derHoro Hampasienwusi). [IpuemMo-oTnpaBoUHbIE MYTH HYMEPYIOTCS
apaOckumu nudpamu, HauWHas CO CIEAYIOIIEro HOMepa 3a HOMEPOM TlaBHOro nmyTu. [Ipu aToM
MyTH, TPEIHA3HAYCHHBIC IS MPHEMa YETHBIX IOE3710B, HYMEPYIOTCS YeTHBIMU HHppamMu
(4,6,8,10), a 1 mprueMa HEYETHBIX MOe3/10B —He4YeTHbIMU Iudpamu (3, 5, 7,9) ¢ yBenuyeHrnem
HOMeEpa M0 Mepe yaJeHUs OT TJIaBHBIX MyTEHl.
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Pucynok 4 Hymepaiiuisi CTaHIIMOHHBIX ITyTE€H Ha YepTexKe

11. Hymepanuus crpenok

Kaxaplii CTpEsIOUHBI IEepeBOJ [OJDKEH HMETh OIpeleleHHbI Homep. CTpenouyHsble
NEepPEeBO/bl HYMEPYIOTCS CO CTOPOHBI NPUOBITUS YETHBIX IOE3/I0B MOPSAKOBBIMU YETHBIMHU
HOMEpamH, a co CTOPOHBI npUOBITUS HEYETHBIX II0€3/10B —
MOPSAIKOBBIMUHEYETHBIMUHOMEPAMHUCYBEINYEHUEMHOMEPaBHAIPABICHUMOCHU CTAHIUH.

Crpenku, nexalue o CTpEeJIOYHON YIINLE, a TAKXKE CIIAPEHHBIE CTPENIKU U CTPENIKU ChE3/10B
JIOJIKHBI UMETh HETIPEPHIBHYIO HyMepaluio (Hanpumep, 6, 8, 10, 12 u T.11.).

12. Pa30uBKa CTaHIIMU HA U30JUPOBAHHbIE YYACTKH.

Pa30uBKy cTaHIIMM Ha M30JIMPOBAHHBIE YYACTKH L€JIECOO0PA3HO BBINIOJHATH B CIEIYIOLICH
MOCJIE0BATEIbHOCTH:

M30JIMPYIOIMMHU CTHIKAMH CTAHIUS OTIEINSETCS OT EPETOHA;

13. BolaensroTcst pesbCcoBbIe LIENHN TTIABHBIX U IPUEMOOTIIPABOYHBIX IYTEN CTAHIINN;

14. YcraHaBIMBalOTCS U30JIUPYIOLIUE CTHIKU, BBIIEISIONINE OeCCTpEIOYHbIe YUYaCTKU MyTH
3a BXOJHBIMU CBeTO(OpaMH OTAENSAETCS M30JIUPYIOIUMH CThIKAMHM HELEHTPaIU30BaHHAs 30HA
(Tpy30BbI€ JBOpBI, JIETIO, TYNHUKOBbIE U MOABE3AHBIE MYTH); IPU 3TOM CIEAYET OTMETUTh, UTO
IIyT€BOE PA3BUTHUE TATOBBIX IOJCTAHLMH, MYTEH OTCTOS IOYKAPHBIX M BOCCTAHOBHUTEIBHBIX
MOE3/I0B, a TAK)KE KJIACCHBIX BarOHOB SIBJISIIOTCS] 0OBbEKTaMH LIEHTPAIN3alnu;
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Pucynok 5 YcTaHoBKa U30JUPYIOIIUX CTHIKOB

15. Ctpenku, NpUMBIKAIOLIME K IPUEMO-OTIIPABOYHBIM ITYTSM, BBIACISIOTCS B OTIEIBHYIO
PEIBCOBYIO LIETIb;

16. B oTnesbHbIE PEIbCOBBIE LEMH BBIIEIAIOTCSA KaX/1asi U3 CTPENIOK CTPEIOYHOMN YIIUIIBI;

17. VYcraHaBIMBAIOTCS HW30JUPYIOIIME CTBIKH, OOECIEeYMBAIOIIME OJHOBPEMEHHBIC
napajjelibHble  NEpPEeIBMKEHUs  (CTBIKM  MEXIy CTpPEJIKAMHU  CbhEe3JI0B, IapajuleibHO
PacIoJI0KEHHBIMU ChE3JaMH U T.I1.);

18. OMHOYHBIE CTPEIIKY IVIABHBIX ITyTEH HE BKIIIOUYAIOT B OJIHY CEKIIMIO CO CTPEIKaMuU
CMEXHBIX ITyTEH, YTOOBI YIyUIIUTh YCIOBUS KOAUPOBAHUS TJIaBHBIX IIyTEH;
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PI/ICYHOK 6 YcraHoBka H30JIMPYOIIHUX CTBIKOB

19. Z[EL]'ICC JOJIDKCH 6BITB BBITIOJIHCH aHAJIN3 IMOJTYYCHHBIX PA3BCTBJICHHBIX PEJIbLCOBBIX ueneﬁ:

HEC BXOIUT J1X B O}IHy pCJ'II)COBYI-O LI CIIb 60)'[66 Tpex OAUHOYHBIX HWIIU ABYX HepereCTHBIX

CTPCJIOK; IIpU HCO6XO,Z[I/IMOCTI/I YCTAHABJIMBAKOTCA HNOIOJHHUTCIBHBIC H30JUPYIOIIHUE CTbIKHU,

HpI/Iqu JKeJ1aTeJIbHO, ‘ITO6BI YqUCJIO I/I3OJ'II/Ipy10HH/IX CTBIKOB II0 TJIaBHBIM myTIm 6I)IJ'IO
MHWHHUMAJIbHBIM
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Pucynok 7 AHann3 nony4eHHbIX pa3BETBICHHBIX PENbCOBBIX LIETIEN
PaccranoBka cBeT0()OPOB HA CTAHIUU

CTaHI_[I/IOHHI)Ie CBeTO(l)OpI)I II0 Ha3HAUYCHUIO MOAPA3ACIAIOTCA Ha BXOJHBLIC, BBIXOIHEIC,
MapuIpyTHBIC, MAHCBPOBLIC, 3arpaIUTCIILHBIC U IIOBTOPUTCIILHBIC.
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BxogHoii ceeTocop
1-3mm

2 MM
'

MaHeBpoBbIii
Ma4TOBbI CBETOGOP

BbixogHoi ceeTocbop

6 MM

BbIxogHOW KaprnKoBblii
ceBeTogop

(©

2 MM

"
o)

Pucynok 8 Bugsl cBeToopos

B paccmarpuBaeMoM yueOHOM BapHaHTE OTPAHUYMMCS TOJBKO BXOIHBIMH M BBIXOJHBIMU
cBeToopamu.

Bxoanble cBetodopsl 0603Havatorcst aurepamu H minu Y cooTBETCTBEHHO JUIsl IpUEMa Ha
CTAaHUMIO HEYETHBIX M YETHBIX Moe310B. [IpM HaaMuMu HECKOJIBKUX MOJIXOJ0B HAa CTAHLMH K
nuTepy cBerodopa qobasiseTcs nepas OykBa Ha3BaHUS OJrKalIIeld yqacTKOBOWM cTaHmmu. Ha
JBYXIMYTHBIX JUHUAX JJIs MpPUEMa MOE3[0B, IBMXKYLIMXCS [0 HENPABWIBHOMY IYTH, B CTBOpE
COCHOBHBIMM YCTaHABJIMBAIOTCS JIOIIOJIHUTEIIBHBIE BXOJHBbIE CHUTHaibL. lIpu HEBO3MOKHOCTH
oOecrnieueHus rabapuTa OHU pa3MEIIAIOTCA C JIEBOW CTOPOHBI. lIpu HOBOM CTPOUTENHCTBE IO
KOHCTPYKIIMU TAaKHE CUTHAJIBI JOJDKHBI OBITh MAYTOBBIMH (paHEe MPUMEHSIIUCH KAPIUKOBEIE).

Brixoansie cBeTO(OpPHI YCTAaHABIMBAIOTCS C KAXJIOTO MYTH C YYETOM CHElHaTUu3alud 0
HanpaBJieHUusIM JBUKeHUs. Hymepanusi BBIXOJIHBIX CBETO(OPOB BBIMOJHAETCS J100aBIEHUEM
HOMEpPA MPHUEMO-OTIPABOYHOIO MYTH K JUTEPY COOTBETCTBYIOLIEIO HAIPABIICHHUS, HAIpUMeEp,
H2, 43.

ManeBpoBble cBEeTO(QOpBHI YCTAaHABIMBAIOTCS B COOTBETCTBHHM C MapuIpyTHU3aluen
MaHEBPOBBIX MEPEeABIKEHUN cTaHIMK. OOBIYHO TNPUMEHSIOTCS KapJIMKOBBIE CBETO(OPHI.
MauTOoBBIE€ CUTHAJIBI YCTAHABIMBAIOTCS Ha BBIXOE M3 HELIEHTPAIN30BAHHOMN 30HBI.

B cooTtBeTcTBUM C 3aJaHHBIM HAINpaBICHUEM JIBUKEHHUS YETHBIX M HEUYETHBIX IOE3/10B
BXOJIHBIM cBeTOopaM mpucBanBaroTcs mutepbl Y 1 H, a TOpIoBUHBI CTAaHITNH HAa3bIBAIOT YETHON
WJIA HEYETHOM.

PexomeHyeTcst paccTaHOBKY CBETO(OPOB BECTH B CIIEIYIOLIEH MOCIeA0BaTEIbHOCTH:

- Ha TPaHULE CTAaHIMU B CTBOPE C M3O0JUPYIOIIMMH CTHIKAMH YCTAHABIMBAIOTCS BXOJHBIC
ceetoopel U u H; nmpu Hamuyuu HECKONBKHX MOAXOAOB K CTaHIMM K JIUTEPY BXOJHOTO
cBerodopa 1odassieTcs iepBasi OykBa Oyrkaiield y4acTKOBOM CTaHIINHY;

- Ha JABYXIYTHBIX JIMHUAX JUIsl IpHeMa MOE370B C HEMPaBUIBHOTO MYTH YCTaHABIMBAIOTCA
nornofHuTeNbHbIe BXoaHble cBetodoper Y/ u HJI; mo ycrmoBusm raGaputa OHU MOTYT OBITh
YCTaHOBJIEHBI C JIEBOI CTOPOHBI;

- C IPUEMO-OTIIPABOYHBIX ITYTEH C yYETOM UX CHELUAIN3aLNN YCTaHABIMBAOTCS BBIXOHBIE
CBETO(OPHI;
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Pucynok 9 UepTex cxeMbl CTaHIIMU
BBInoJIHUTE YEPTEXK CXEMBI CTAHLMU [10 CBOEMY BapUAHTY, U3 MPEICTABIEHHBIX HUKE

174



BapuanTt 1 Cxema npomMeXxyTOYHON CTaHIIMM JBYXITYTHBIX JIMHUI IIONIEPEYHOrO TUIIA

B)

A

470

/M Fooooco

Bapmuanrt 4 [IpomexxyTouHasi CTaHIUsI TPOJIOJIBHOTO THIIA:

I,la — rmaBHble TyTH; 3,4 — NIPUEMOOTIPABOYHbIE, 5 — BBICTaBOYHBIN; 6, 10 — morpy3o4Ho-
BBITPY304HbIC; 7 — BBITSKHOM; 7a — COEIMHMUTENbHBINA; 8§ — BECOBOM; 9- mpenoxpaHUTENbHBIN
tynuk; 113 — maccaxupckoe 3nanue; I'Jl — rpy3oBoit aBop; B — Becsr; 11 - mnardopma

Bapmuanr S [Ipomexyrounas craHIus IIPOJOJIBHOTO THIIA:
I,la — rmaBHble TyTH; 3,4 — MPUEMOOTIPABOYHbIE, 5 — BBICTaBOYHBIN; 6, 10 — morpy3o4Ho-
BBITPY304HbIC; 7 — BBITSKHOM; 7a — COEIMHMUTENbHBINA; 8§ — BECOBOM; 9- mpenoxpaHUTENbHBIN
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tynuk; [13 — maccaxupckoe 3nanue; ['Jl — rpy3oBoii aBop; B — Becsr; 11 - mmardopma
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Bapuant 6 IIpomexxyToyHas cTaHIus MPOJ0JIbHOTO THIIA:

I,la — rmaBuble nyTH; 3,4 — IPUEMOOTIPABOYHBIE, 5 — BBICTaBOYHBIN; 6, 10 — morpy3ouHo-
BBIFPY304HbBIC; 7 — BBITSDKHOM; 7a — COCIMHUTENbHBIN; 8§ — BECOBOM; 9- MpeaoXpaHUTEIIbHBIN
tynuk; [13 — maccaxupckoe 3nanue; I'Jl — rpy3oBoii aBop; B — Becsr; 11 - mmardopma
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Bapmuanr 7 [IpomexxyTouHasi CTaHIIUS OJIYIPOJOJIBHOTO THIIA:

I,la — rmaBHble nyTH; 3,4 — NPUEMOOTIPABOYHBIE, 5 — BBICTaBOYHBIN; 6, 10 — morpy3ouHo-
BBITPY304HbIC; 7 — BBITSIKHOM; 7a — COEIMHMUTEINIbHBIN; 8§ — BECOBOM; 9- mpenoxpaHUTENbHBIN
tynuk; [13 — maccaxxupckoe 3aanue; I'[] — rpy3oBoit nBop; B — Becsr; 11 - mnatdopma

Bapuanr 8 [IpomexyTouHas cTaHIMS NOIYIPOJOIBHOIO TUIIA!

I,la — rmaBHble TyTH; 3,4 — NIPUEMOOTIPABOYHbIE, 5 — BBICTaBOYHBIN; 6, 10 — morpy3o4Ho-
BBITPY304HbIC; 7 — BBITSIKHOM; 7a — COEIMHMUTENbHBIN; 8§ — BECOBOM; 9- mpenoxpaHUTENbHBIN
tynuk; I13 — maccaxxupckoe 3n1anue; I'Jl — rpy3oBoit 1Bop; B — Becsr; I1 - miiatdopma
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Bomnpocsl 1151 YCTHOT0 onpoca

no teme 1.1. OcHoBHBIE CBeleHHUS 10 0(POPMIICHHUIO YepTexei

1. HazoBure ocHoBHble popmatsl ueptexerd mo 'OCT 2.301 — 68.

2. Kak o0pa3yrorcs 1omoJHUTEIbHBIE (POPMAThI YePTEKEH?

3. B kakux mpeaenax [OJDKHA OBITh TOJIIMHA CIJIOIIHOW TOJICTOM
OCHOBHOW JIMHUU?

4. Kakas TonmMHa NpUHATA s IITPUXOBOM, IITPUXITYHKTUPHON TOHKOU U
CIUIOUTHOW BOJIHUCTOM JIMHUM B 3aBUCUMOCTH OT TOJIIMHBI CIJIOIIHON TOJICTOM
OCHOBHOM?

5. Kakue ycraHoBiieHbI pa3Mepbl MIpU(PTa U YE€M OIpEAesieTCs] pa3Mmep
mpudTa’?

6. HazoBure criocoObl efieHNs OKPYKHOCTH Ha PaBHBIC YaCTH.

7. MoryT 1 nepecekaTbcs Ha YEPTEKE pa3MEPHBIE JIMHUU?

8. Uro Takoe compsmkeHUE?

9. Kaxkoe conpsbkeHre Ha3bIBAa€TCS BHEITHUM, BHYTPEHHUM U CMEIIaHHBIM?

10. Ha3oBuTE OCHOBHBIE MIOCKOCTH MPOESKIINH

11. Yro Ha3pIBaETCS CIEIOM IPSIMOIA?

12. Ha3oBuTe BO3MOXHBIE OTHOCHUTENIBHBIC TOJIOKEHUS [BYX MPSMBIX
R107030%078

13. Kakue npsiMbie Ha3bIBAIOTCS MPSMBIMH OOIIETO TIOJIOKEHUS?

14. Kak onpeaensitoTcs TOUKU CONPSIKEHUS?

15. Yro Ha3bpIBaeTCs YKIOHOM U KaK ONPEAETUTh €T0 BETUUUHY?

16. Yto Ha3bIBaeTCSI KOHYCHOCTHIO?

17. Kakue mIoCcKOCTH Ha3bIBAIOTCS MPOSKTUPYIOITUMU ?

18. Kak MoxeT OBbITh 3aJ1aHa MNIOCKOCTh HAa KOMIICKCHOM YepTexKe?

19. Yro Ha3bIBaeTcs Cae10M MIOCKOCTH?

K IPAKTHYECKOMY 3aHATHIO Ne2 BpinmosiHeHHe HAANKMCEH YePTEeKHbIM
mpupTomM

1. Kaxkue tunsi nunuii B cootBeTcTBUU ¢ 'OCT 2.303-68 BbI 3HaeTE?

2. Kak BBINOJTHAETCS paMKa ¢ OCHOBHOW HAAMHMCHIO IS MPAKTUUECKOTO
3aHATUSA?
Kakue Tunsl ipuToB Bl 3HAETE?
Kaxkue pazmeps! mipudta ycranasnubaet [ OCT?
3adeM CTPOUTCS BCIIOMOTaTeIbHAs CETKA MPHU BHITIOTHEHUN PaOOThI?
KakoBa Tonmunaa auHui mpudra d ¥ OT Yero oHa 3aBUCHT?
Uro onpenensier pazmep mpudra?
Kak onpenensieTcs U B ueM BbIpakaeTcst mupuHa OykB u mudp (g)?
Kak ompenensieTcst BbIcOTa CTPOYHBIX OYKB?

©ONOUIEW

K NPpaKTH4YeCKOMY 3aHATHIO Ne3 BpluepunBaHue KOHTYpa JeTaJau
1. Ha3zoBute cnocoObl ieJIeHusI OKPY>KHOCTH Ha paBHbIE YaCTH
2. Yrto Takoe comnpspKeHue?
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Kaxkue BubI cONpsiKeHUI Bl 3HAETE?

Kak BbINOsIHAETCS CONpPSIKEHHUE IBYX CTOPOH yria?

Kak BbINosIHSAETCS CONPSIKEHUE JYTH C Tyroi?

Kak BbIIIOJIHAETCS CONPSKEHHUE MPSIMON € AYTOl OKPYKHOCTHU?
Kak BbINOJIHAETCS IOCTPOEHNUE BHYTPEHHETO CONPSKEHUSA?
Kak BbINOJIHSAETCS TOCTPOECHUE BHEIIHETO CONPSKEHUS?

Kak BBINOJIHAETCS TOCTPOEHUE CMEILIAHHOTO CONPSIKEHUE?

0. Kakue mpaBuna HaneceHust pazmepoB ycranaBnubaeT ['OCT 2.307-687
1. C moMo11bI0 4ero yKa3blBatOTCs pa3Mepbl Ha yepTexax?

2. Kakue OwiBatoT pazmepsi?

13. B xakux equHUIAX YKA3bIBAIOTCS pa3Mephl Ha yepTexax?

14. IlpocTaBastoTCs JIM €AUHULBI U3MEPEHMS HAa YepTexax?

15. Kak 0603HayaroTcst pa3Mephl paanyca u ruamerpa?

PR B©O©00NOOEW

no teme 2.1. MeToabl 1 MpueMbl NPOCKUNOHHOTO YePYCHUS U
TeXHUYeCKOe PUCOBAHME
UTo Ha3bIBAIOT MPOCKUMUSIMU FEOMETPUUECKHUX TEI?
UTo nmoKa3bIBaET KOMIUIEKCHBIN YepTEK MOJIETN?
Kak BbINOTHSAETCS aKCOHOMETpUYECKask TPOECKLIHS MOJIEIIN?

4. Kaxk ompepgensieTcss Ha KOMIUJIEKCHOM YEpTEXE JEeUCTBUTEIbHBIN BUJ
ceueHus?

5. Uto moka3bIBalOT B CCUCHUU?

6. Uro Ha3pIBaeTCs JIMHHEH mepexosa’?

7. Kak cTpouTcsi TMHUS NepeceueHus MOBEPXHOCTEN?

8. B kakoil mocienoBaTeIbHOCTH CTPOST MPOEKIUH MPSMOTO KPYroBOTO
HUWJMHIpA W MOPaBUIBHONM IIECTUTPAHHOM MPU3MBI, OCHOBAHUS KOTOPBIX
pacmoiokeHbl Ha (PPOHTATLHOM TUIOCKOCTH TIPOCKITHIA?

9. Kakue Tena Ha3bpIBAIOT T€JIAMU BpaICHUS?

10. Yem oTnuyaeTcs mupamMuaa OT IPU3MBbI?

11. KakoBa TmOCII€IOBATEIHHOCTh TOCTPOCHHS YCEYCHHOW  MHUPAMHUJIBI
IJIOCKOCTBIO?

12. KakoB ajqropuT™ MOCTPOEHUS Pa3BEPTKU MUPAMUIBI?

13. Kak cTpouTcsi akCOHOMETPHUS YCEUSCHHOM MUPAMUTIBI?

14. Kak omnpenensieTcss Ha KOMIUIEKCHOM 4YEpTEKE ACHCTBUTENbHBIA BUJ
ceueHus?

15. Kakumu TMHHUSIMU Ha YyepTexe N300paxaroT JMHUU cruda pa3BepTok?

16. Yto moka3bpIBalOT B C€YCHUU?

WM

K NPAKTH4YeCKOMY 3aHATHIO Ned4 BpinmosiHeHHe KOMIIEKCHOTO YepTe:Ka
reoMeTPHYECKHUX TeJI M MPOEKIUI TOYEK, JeKAIMX HA HUX
1. Kakwue cnocoOsl mpeoOpa3zoBaHus MPOEKITUi BbI 3HaeTe?
2. Kak  BbIIOJHSETCS  MOCTPOEHUE  TOUKHU Ha  IIOBEPXHOCTH
MHOTOTpaHHUKA?
3. U3 4ero cocTOMT KOMIUIEKCHBINM YEPTEK MIOCKOCTH?

178



Kak MoxeT ObITh 3371aHa TIOCKOCTh HA KOMIUIEKCHOM YepTexKe?
Kak BBIMISIIUT TIIOCKOCTH OOIIETro MOJI0KeHUs? BBIMMOTHATD YepTex.
[lepeuncnuth crocoOb! MpeodpazoBaHUs MPOCKITUH.
Urto Ha3bIBaeTCS KOMITJICKCHBIM YEePTEKOM MO ?
B kakux eauHHWIAX HM3MEPEHHUs YKa3bIBAIOTCS JIMHEWHBIC M YTJIOBBIE
pa3Mepsl Ha YepTekax?

9. KakumMu mnpuemMamMu ONPECSNSIOT HEAOCTAIONINE TPOCKIUH TOYEK,
JIeKalX Ha TIOBEPXHOCTH KOHYCa, 1apa, Topa?

10. Kakwue Tena Ha3pIBAIOTCS TEJIaMH BpaleHue?

N aR

K npakTudeckomy 3aHaTuio NeS [locTtpoeHue Tperbeil mpoeKuun
MO/IeJIM 110 ABYM 3aJaHHBIM. AKCOHOMETPHYECKas MPOEKIHUA MOACIHU H
npakTudyeckomy 3aHATHI0O Ne6 IlocTpoeHHe KOMILIEKCHOIO 4epTeska
MO eJIU
1. Ha3oBute 0CHOBHBIE MJIOCKOCTU MPOEKIUH
2. UYT0 Takoe KOMILJIEKCHBIM YepTeX U KaKOBBI IIPABUIIA €r0 OCTPOCHUSA?
3. Kak BbIIOJHSAETCS aKCOHOMETpUYECKask MPOEKLUs MOIETHN?
4. Kak  BBINOJNHSETCA  I[OCTPOCHHE  M30METPUUECKOM  MPOEKLIHU
OKPYKHOCTH?
5. Kakue criocoOs! mpeodpazoBaHus MPOEKIUN Bbl 3HaeTe?
6. Kak  BBIIOJNHSETCS  TOCTPOEHHUE  M3OMETPUYECKOHW  MPOCKIINU
OKPY’KHOCTH?
/. Yro Ha3pIBAaETCs KOMILJIEKCHBIM YEpPTEXKOM MOJIEIH?
8. Kakue hopmbl reoMeTpUIECKUX TN BB 3HAETE?
9. Kaxkwue Tena Ha3bIBAIOTCS MHOTOTPAHHUKAMH?
10. KakoB mopsi10K MOCTPOCHUS MTPOSKIIMA MHOTOTPAaHHUKA?
11. YTo Takoe MPOEKIIMOHHBIC TUHUU CBS3HU?
12. Kak Ha3bIBalOTCS OCHOBHBIC BUJIBI UEpTEXKA I€TATN?

K NPAKTHYECKOMY 3aHATHIO Ne7 BbInojHeHHe KOMILJIEKCHOT0 YepPTeKa
NepeceKkaIuXcH TeJl
npaktudeckomy 3aHaTuio Ne§ IlocTpoeHnne ceueHusi reoMeTPUYECKUX
TeJI IIIOCKOCThI0
1. Yto Takoe KOMIUJIEKCHBIM YepPTEkK U KAKOBBI IIPaBUiia €ro MOCTPOCHU?
2. Kak BbINOSHAETCS aKCOHOMETpUUECKask MPOESKITUS MOACTH?
3. Kak  BbINOJAHAETCS  TMOCTPOEHHWE  HU3OMETPUUECKON  MPOEKIUU
OKPY>KHOCTH?
4. Kakue criocoObl mpeodpa3zoBaHus MPOCKIUNA Bbl 3HaeTE?
5. Kak  BbINOJAHAETCS  MOCTPOEHHWE  HU3OMETPUUECKON  MPOEKIUU
OKPYHOCTH?
6. Uro Ha3pIBAaETCS KOMILJIEKCHBIM YE€PTEKOM MO’
7. Kakue ¢hopMbl TEOMETPUIECKUX TEJ BBl 3HaeTe?
8. Kak BbeImoHsAETCS aKCOHOMETPUIECKask TPOSKITUS MOIENN?
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9. Kak ompenensercs Ha KOMIUIEKCHOM YepTEXe ICHCTBUTEIBHBIA BH/
ceyeHus?

10. Yo Ha3bIBaeTCs JUHUEH Mepexoja B ceueHun?

11. Yrto momyuaroT, paccekass reOMEeTPUUYECKOE TEJIO TIIOCKOCTHIO?

12. Kakum ciocoOoM CTpOSIT CeUeHUE MMUPAMUJIBI TIJIOCKOCTHIO?

13. Kak cTposT pa3BepTKy HOBEPXHOCTH MUPAMUIBI?

K NPaKTHYeCKOMY 3aHATHIO Ne9 BpinmosiHeHHe TEXHHYeCKOro puCyHKa
MOJeH

1. Yto Ha3bIBaeTCS TEXHUUYECKUM PUCYHKOM?

2. Kax BbIONMHSAETCS TEXHUUECKUI PUCYHOK MOJAETHU?

3. Kakume mocTpoeHusi BBINOJHAIOT, TMPEXKAEC YeM MPHUCTYNUTh K
TEXHUYECKUM PUCYHKAM?

4. B kaxoil MpOEKIUH BBINOIHIETCS TEXHUUECKUN PUCYHOK?

5. YeM TeXHHYECKUN PUCYHOK OTIUYAETCS OT 3CKH3a?

6. Kak BBINONHAIOT H300paK€HUE OKPYKHOCTEH TMpU TEXHUYECKOM
pUCOBaHHUU?

7. UYTtO yuuThIBaeTCs NpU N300pakeHnu oBaia?

8. KakoBa mocienoBaTelbHOCTh BBIIOJIHEHHUS TEXHUYECKOTO PHUCYHKA C
HaTypbl?

9. Uem MOKpHIBAIOT TEXHUUECKUE PUCYHKH JIJIs1 OOIbIIEH HATIIATHOCTH?

10. Kak BeIMONHSIETCA MITPUXOBKY U MIpadPupoBKa TEXHUIECKOTO PUCYHKA
nerann?

1o teme 3.1. MaliuHOCTPOUTEJIbHOE YePUCHUE

Yrto Takoe yepTexk 0011ero Buaa?
YTo BXOAUT B KOMIUIEKT MPOCKTHOW JTOKYMEHTAIIUU?
Urto Takoe cOOpOUYHBIN YepTexk?
Uro Takoe crenudukaus s COOpOIHOro yeprexa?
W3 kakux pas3aesnoB COCTOUT CrienupuKanus?
KaxoBa ¢opma paMKu ¢ OCHOBHOM HAAMUCHIO 1151 crienudukanum?
KaxoBbl ocobeHHOCTH 0hopMIIEHHUST COOPOYHOTO YepTeka?
UTto comepuT cCOOPOUHBIN uepTexK?
[lepeuncnure MOCIEeIOBATENBHOCTh BBIMOIHEHUSI COOPOYHOIO YEpTEka
rOTOBOTO U3

10. KakoBbl mpaBwiia HAHECEHUS HOMEPOB TMO3ULMA Ha COOPOUYHBIX
yepTexax?

11. Kak 0o¢opMIIIIOT YEepTEeKHU CBAPHBIX, KJIEMaHbIX M apMUPOBAHHBIX
U30EINi?

12. Kakue pa3mepbl HAHOCST Ha COOPOYHOM UepTexe?

13. Yro noapasymeBaeTcs o1 YTEHUEM YepTexa oo1ero Buaa?

14. Kak mTpuxyroT B pa3pe3e CONPUKACAIOITUECS eTanun?

15. Hanecenue HOMEpOB MO3UIMNA U pazMepoB Ha CY

16. Uto Ha3bpIBaeTCS ACTATMPOBAHUEM?

CoNoaRrwdE
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K npakTuyeckomy 3aHsaTuio Nel) BoinmosiHeHue mpocToro paspesa
MO/1eJH,

npakTuieckomy 3aHATHIO Nell BoinosiHeHHe aKCOHOMETPHH JE€TAJIH C

BbIPE30M YeTBEePTH,
NpPaKTH4ecKomMy 3aHATHIO Nel2 BoinojiHeHUe ceveHmil, CJI0KHBIX

pa3pe30B JeTajleil BATOHOB WM MOTPY304HO-PA3rPY304YHbIX MAIIMH

1.

7KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
Yro Takoe wu3penue? Ilepeuncnure  BUABI  KOHCTPYKTOPCKUX

JAOKYMCHTOB.

2.

Kak 3amoyiHSI0T OCHOBHBLIC HaAlIMCHM Ha MAIIWMHOCTPOUTCIbHBIX

yeprekax? BBINOMHUATE YepTeXK OCHOBHOW HAANUCH A paboyero dveprexka

JIETaJIH.
3.
4,
5.
6.

Kak opopmisitor nzo0paxeHusi, Ha3bIBa€MbIe BUIAOM?

Kakas pa3zHuiia MeX1y OCHOBHBIM U JIONOJIHUTEILHBIMU BUIaMU?
OcHoBHBbIE BUIbI. MIX 0003HaUeHNE HA YEePTEKE.

Kakne »snemMeHThl  Jeraneid Ha  NPOAOJIBHBIX  pa3pe3ax  He

3alITPHUXOBBIBAIOT

7.
8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.

Kax o0o3Hauatotcst pa3pesbl Ha yepTexax?

Yto Takoe mpocToit pazpe3?

Yto Takoe CIOXKHBIN pa3pes?

Kak BBITIOTHSAETCS HAKIIOHHBINA pa3pes?

UYto Takoe MECTHBIN pa3pes?

[lepeuncnure CI0XXHBIE pa3pe3bl.

Yto Takoe cTyneH4YaTbld pa3pes?

Yro Takoe JIoMaHbIN pazpe3?

YTo Ha3bIBAIOT CEUCHUEM?

YeMm cedeHus OTIIMYAOTCS OT pa3pe30B?

Kakue Buabl ceueHU BbI 3HaeTe?

UTo Takoe aKCOHOMETPHUSI U KaK OHA BBITIOJIHSIETCA?

Kak BBINOTHSAETCS aKCOHOMETPUS IETAIH C BBIPE30M YETBEPTHU?
Kak Ha yepTexe 0603HaYaeTCs MPOCTOM pa3pe3ax?

Kak 3anoiHSOT OCHOBHBIE HAANUCH HAa MAIIMHOCTPOUTEIbHBIX

yepTrexkax? BBINOMHUTE YepTeXK OCHOBHOW HAANUCU Mg paboyero dveprexka

JACTaJIH.

22.
23.
24.
25.

Kak ohopmisitoT n300pakeHus1, Ha3bIBa€MbI€ BUIOM?

Kakast pa3nuiia Mexay OCHOBHBIM U JIOTIOJTHUTEILHBIMU BUJIAMU?
OcHoBHbI€ BUABL. X 0003HaUEHNE HA YepTEXKE.

Kakue »snemeHThl  feranedl  Ha  NPOAOJBHBIX  pa3pe3ax  He

3alITPUXOBBIBAIOT?

K MPAKTH4YeCKOMY 3aHATHIO Nel3 BoinoJiHeHHe 3CKM30B J1eTajeH
NMOJABHMKHOI'0 COCTABA JKEJIE3HOA0POKHOI0 TPAHCIIOPTA
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1. Kak 3amosnHseTcs OCHOBHAs HAANUCh HA MAIIWHOCTPOUTEIBHBIX
yepTeKax.
2. Yro Ha3pIBaETCSA ICKU30M?
JIJ1st 9ero ciry»kat 3CKU3bI?
[lepeuncnure 3TaIbl ACKU3UPOBAHUS IETAIIHN.
Kak cneayet BrIOMpAaTh TMIaBHBIN BU U1 ACKU3a JeTaIN?
Ha xakux JmcTax BBIIOJHSAIOTCS 3CKU3bI?

ok w

K NpaKkTu4yeckoMy 3aHaATHIO Nel4 BbinoJiHeHHe YepTe:ka pe3r00BOro
coelMHEeHUsI

1. Kak 3amonHsieTcss OCHOBHas HAAMNUCh HA MAaIIUHOCTPOUTEIbHBIX
yepTexKax.

2. Yro HazbIBaeTcs pazpe3om?

3. Kaxkue YCIIOBHOCTH u YIPOIICHUS MIPUMEHSIOT Ha
MaITHHOCTPOUTEIIBHBIX YepTeKax?

4. Kakue cioxHbIe pa3pe3bl Bbl 3HaETE?

5. Kak BBINOJHSIOTCS CIIOXKHBIE pa3pe3bl?

6. Uto Takoe coeMHEHNE YaCcTH BUA C YacThIO pazpesa?

7. Kak HaHOCST WITPUXOBKY (pUryp ceueHus?

8. Ha3zoBuTe BHIBI CTaHIAPTHBIX PE3b0 U X 0003HAYCHHE HA YePTEKAX.

9. Kak Ha yepTexxax 0003HaUaIOTCS pe3bOOBBIC COCTUHEHMUS?

10. Kak o6o3HavaeTcs pe3pba Ha uepTexe?

11. Yto Takoe cOer pe3nObl, hacka, mpoToyka’?

12. Yro Takoe pe3r0oBOe coeTMHEHUE?

13. YTo OTHOCHUTCS K CTaHAAPTHBIM KPEMEKHBIM JIeTasim?

K NpaKTH4YecKkoMy 3aHATHIO NelS BpinoJiHeHHe 3CKM30B AeTajiel K
cOOPOYHOMY y3JIy BATOHOB KeJI€3HOA0POKHOI0 TPAHCIIOPTA,
NpPaKTH4YecKoMy 3aHATHIO Nel6 BoinmosiHeHne 3¢Ku3a cOOpPOYHOIo y3Jia
TEXHHUYECKUX CPEICTB KeJ1e3HOA0POKHOI0 TPAHCIIOPTA,
npaxkTudyeckomy 3aHaTuio Nel7 Odopmienue cnenupukanum,
NpaKkTUu4YecKomy 3aHATHIO Nel8 BrinosiHeHue padoumnx yeprexei
JAeTajied BAarOHOB WJIH NOTPY304HO-Pa3rpy304HbIX MAIIMH
7KeJIe3HOAOPOKHOI'0 TPAHCIIOPTA

1. Yro Ttakoe w3genue? Ilepeunciure BUIBI  KOHCTPYKTOPCKHUX
JIOKYMEHTOB.

2. Kak 3amoyiHAIOT OCHOBHBIE HAQANMHMCH HA MAaIIUHOCTPOUTEIbHBIX
yeprexax? BbIMogHUTE dYepTeXk OCHOBHOM HaANUCU s paboyero ueprexa
JETaJIN.

3. Kak opopmisitoT nzo0paxkeHusi, Ha3bIBa€Mble BUIAOM?

4. Kakas pa3HHIla MEXTy OCHOBHBIM U JIOMIOJIHUTEJIbHBIMU BUJAMU ?

5. OcHoBHbIe BU/IbI. MIX 0003HauEHKE Ha YepTEKE.

6. Kakme »osnemeHTsl  JeTajeil Ha  OPOJOJBHBIX  pa3pe3ax  He
3aIITPUXOBBIBAOT?
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7. Kakue KOHCTPYKTHBHBIE JIEMEHTHI AeTasiel Bol 3HaeTe? [lepeuncnure.

8. Kak 00603HayaroTcst HOKPBITHS Ha YepTexax?

9. Yrto n3obpaxarT Ha pabodyux YepTexKax AcTaaen?

10. Yo Takoe uepTex odiiero Buaa’?

11. TlepeuncnauTe MOCAEAOBATEIILHOCTh BBIMIOJIHEHHUS] COOPOYHOTO YepTexa
TOTOBOTO U3JIETHSI.

12. VI3 kakux pa3eioB COCTOUT crerudUuKaus?

13. KakoBbl mpaBwiia HAHECEHUS HOMEPOB IMO3WIHMA Ha COOPOYHBIX
yepTexax?

14. Kak 0QOopMIIIIOT YEPTEKH CBApPHBIX, KICTIAHBIX W apMUPOBAHHBIX
u3nenuin?

15. Kakue pa3mepsl HAHOCST Ha COOPOYHOM YepTexe?

16. Yto Takoe mepoxoBaTOCTh MOBEPXHOCTH?

17. Kakue 3HaKd HUCMHOJB3YIOT i OO0O3HAYECHHE IIEPOXOBATOCTH
MTOBEPXHOCTH?

18. Ilepeunciure MOCHEIOBATEILHOCTh BBIMOJHEHUSI paboOYero yeprexa
JeTau.

19. IlepeuncnauTe MoOCHEAOBATEIIBHOCTh BBITIOJIHEHHUS] COOPOYHOTO YepTexa
TOTOBOTO U3JIETIHSI.

20. 13 xakux pa3aeaoB COCTOUT creIuduKams?

21. KakoBel TIpaBWJIa HAHECEHWS HOMEPOB TMO3MIMK Ha COOPOYHBIX
yepTexax?

22. VI3 4ero cocTouT paboumii uepTex JAeTaan?

23. IlepeuncnuTe TOCIEIOBATEIHLHOCTh BBIMOJTHEHUS paboOYero dYeprexa
JIETaIH.

K IPaKTH4YeCKOMY 3aHATHIO NelS BoinoJsiHeHHe cxeM y3J10B aeTaJieit
BArOHOB MJIHM MOTPY304YHO-PA3rPy30YHbIX MALINH KeJI€3HOI0POKHOI0
TPAHCIOPTA

1. Tlepeuucnute BUABI M THUIBI CXeM, oOOmUe TpeOOBaHUA K UX
BBITIOJTHEHUIO.

2. Omnpenenure MOCIEIOBATEIBHOCTD BBITTOJIHEHHS U€PTEXA CXEMBI.

3. OxapakTtepu3yiiTe  OTIMYUTEIbHBIE  OCOOCHHOCTH  OhOpMIICHUS
APXUTEKTYPHO-CTPOUTEIBHBIX U MAITUHOCTPOUTEIIHHBIX YEPTEKEH.

4. OObBsICHUTE MOCIEAOBATEILHOCTh  BBIMOJHEHUS  4YepTeka IUIaHa
MACCAKUPCKON CTAaHLIUU.

5. Urto Ha3bIBaETCS KEJIE3HOJOPOKHBIM y3JI0M?

6. Kak HyMmepyroTcs IJiaBHbIEC TyTH HA CTAHLIUK?

7. Kak eimomnusercs no I'OCTy BX0IHOU U BBIXOJAHOM cBETOhOP?

8. B kakoil TOCIenOBaTENIBPHOCTA CIIEAYET BBIMOIHATH PAaCCTAHOBKY
cBeToopon?

9. Ormenute poab YepTekKa B TEXHUUECKOU JEATETHHOCTH CIICIIMAIICTA.
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K MPaKTH4ecKoMy 3aHATHIO Ne20 UTteHue apXuTeKTypPHO-
CTPOUTEIbHBIX YepTeKen

1. Kak Ha3pIBalOTCS OCHOBHBIE M300pa)K€HUsT HA APXUTEKTYPHBIX
yepTrexkax?
UTto Ha3bIBaeTCs MIAHOM 3/1aHUA?
Urto takoe dacan?
B kakoMm Macutabe BBIMOMHSIOT (hacajibl 30aHus?
YTto Ha3bIBaeTCs pa3pe3oM 31aHus?
[lepeuncnure NOpsAIOK MOCTPOSHUS pa3pesa 3aHusl.
Pacckaxxute OCOOEHHOCTM HAaHECEHHUS pa3MEpPOB Ha CTPOUTEIHHBIX
yepTrexax.

8. Kakumu nuHUSIME 00BOJAT KOHTYPHI pa3pesa 3AaHus?

9. Jlms wero ciykat pa3pe3bl Ha CTPOUTEIbHBIX YePTEeKax?

10. Kakwue pa3pessbl Bbl 3HaeTe?

NOoOUAWN

no teme 4.1. O0mue ceenenns o CAIIPe - cucreme
aBTOMATH3MPOBAHHOI0 MPOEKTHPOBAHUSA
UT0 MOHO BBITIOJIHATH ¢ moMoIIbio MS Visio 20077
Kaxkue ocHoBHble cBenieHus o nporpamme MS Visio 2007 BbI 3HaeTe?
[lepeuncnure npeumyiectsa MS Visio 2007.
Yro conepxuT OkHO npuiioxeHus MS Visio 2007 conepxut?
Yrto conepxut meHo MS Visio 20077
Kakue npumutusel MS Visio 2007 Bbl 3HaeTe?
Kak 3anmyctuth nporpammy MS Visio 20077
KaxkoBa nocnenoBarenbHOCTh paboThI ¢ cucteMoit MS Visio 20077
Kak BBINOIHUATE OCTPOCHUE TPOCTHIX 00bekTOB MS Visio 20077
10 C momoIpio Kakoi KOMaHJIbI MPOU3BECTH HaHECEHHE ITPUXOBKU MS
Visio 2007?
11. Kak penaktupoBath 00bekThl MS Visio 20077
12. KakoBbl TpH OCHOBHBIX JCHCTBHSA MO CO3MaHHMIO JokymMeHTa MS Visio

CoNoOaRrWDE

20077?

13. Yto Ttakoe Gurypsl, HAOOPHI PJIEMEHTOB U 11a0JI0HHI B Visio?

14. Kak 6pICTpO c03/1aTh (POHOBYIO CTPAHUITY C TTIOMOIILI0 GUTYpHI oHA?

15. Kak HapucoBaTh OyTry ¢ MOMOIIbIO I'pauecKuX NPUMUTHUBOB?

16. Kak HapucoBaTh Jyry ¢ TMOMOULIBI0O HMHCTpyMeHTa «Jlyra» wuinu
«Kapannar»?

17. Kakoe 3HaueHne UMEIOT PUrypsl Visio?

18. Kakue tunsl ¢uryp Visio Bbl 3HaeTe?

19. Kakue mectb cioco0oB u3BiedeHus Guryp Visio Bbl 3HaeTe?

20. Kak MOXHO co3naTh COOCTBEHHBbIE (UIYpbl, HCIHOJB3YSl MaHENlb
MHCTPYMEHTOB «PrcoBanue»?

21. Kak MOXHO co31aTh COOCTBEHHBIC TMOJH30BATEIbCKUE (UTYPHI U
n00aBUTh UX B HAOOP 3JIE€MEHTOB, JOCTYIHBIN JJIs1 U3MEHEHUSI?

22. Kak co31aTh 3JIEMEHTBI SJICKTPUIECKUX CXeM?
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23. Kak co3math DJEKTPUYECKYIO CXEMY, HCIOJIB3ysI COOTBETCTBYIOIIUE
2JIEMEHTHI?

24. KakoB mopsiiok paboThI MPU CO3/IaHUH YepTEkKa JeTanu?

25. C MoMOIIbI0 KaKUX HHCTPYMEHTOB CO3JIAIOTCS YEPTEKHU MPOCTEHIITHX
neranemn?

26. KakoBa nociieoBaTeIbHOCTh CO3JaHUs CXEMBI CTaHIIUHU?

K npakTuyeckoMy 3aHdaATHIO Ne21 IlocTpoeHue ni1ocKuX U300paskeHuil B
CAIlPe
YT0 MOXKHO BBITIOJHATH ¢ ToMotbio MS Visio 20077
Kakue ocHoBHbIE cBeeHus o nporpamme MS Visio 2007 Bel 3HaeTe?
[lepeuncnure npenmymectsa MS Visio 2007.
Yro conepxuT okHO npuinoxenus MS Visio 2007 conepxut?
Urto coaepxut meHto MS Visio 20077
Kaxue npumutussl MS Visio 2007 Bbl 3HaeTe?
Kak 3amyctuts nporpammy MS Visio 20077
KaxoBa nocnenoBaTenbHOCTh paboThl ¢ cuctemoit MS Visio 20077
Kak BBINOJIHUTE MOCTPOCHUE POCTHIX 00bekTOB MS Visio 20077
10 C momoIpo Kako KOMaHJIbl MPOU3BECTH HAHECEHHE ITPUXOBKU MS
Visio 2007?
11. Kak penaktupoBath 00bekThl MS Visio 20077
12. KakoBbI TpH OCHOBHBIX JCHCTBHS IO CO3JaHUIO AoKkyMeHTa MS Visio

©CoNok~wNE

2007?

13. YUro Takoe purypsi, HaOOPHI HIIEMEHTOB U MIa0IOHHI B Visio?

14. Kakue miectb cioco00B u3BieueHus Guryp Visio Bl 3HaeTe?

15. Kakx MOXHO c03/1aTh COOCTBEHHBIC (DUTYPBI, HCHOJL3YsS I[aHEIb
MHCTPYMEHTOB «PucoBanue»?

16. Kak MOXXHO c03/1aTh COOCTBEHHBIC TIOJIb30BATEIbCKUE (UTYPHl H
100aBUTh UX B HA0OP AJIIEMEHTOB, TOCTYITHBIHN I U3MEHEHUS?

17. KakoB nopsiiok paOOThI IPU CO3aHUM YepTeka J1eTaan?

18. C momoIpi0 Kakux MHCTPYMEHTOB CO3MIAIOTCSI YEPTEKHU MPOCTEUITNX
JeTaneun?

K NpaKkTHYeckoMy 3aHATHIO Ne22 [TocTpoeHne KOMIIIEKCHOTO YepTexKa
reomerpuyeckux teja B CAIIPe

1. Kak 3anyctuts nporpammy MS Visio 20077

2. Kaxosa nocienoBatenbHOCTL paboThl ¢ cuctemor MS Visio 20077

3. Kak BbImomHUTE OCTpoeHHE MPOocThiX 00bekTOB MS Visio 20077

4. C noMouipl0 Kakoil KOMaH/Abl MPOU3BECTU HaHECEHHE MTPUXOBKU MS
Visio 20077

5. Kak penaktupoBats 00bekThl MS Visio 20077

6. KakoBa mocienoBaTenbHOCTh CO3JaHUsl pabodero uepTeka JeTalud B
Visio?

/. Kakue oCHOBHbIE HHCTPYMEHTBI UCTIOJB3YIOTCS AJIsl CO3/aHUs YepTexa?
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8. KakoBbI Tpu OCHOBHBIX JIEHCTBHUS 1O CO3MaHHIO JoKymeHTa MS Visio
20077
9. Yto Takoe Gpurypsl, HAOOPHI STEMEHTOB U 11a0JI0HHI B Visio?

K IPAKTHYECKOMY 3aHATHIO Ne23 Brino/siHeHue padouero yeprexa
BArOHOB MJIM MOTPY304HO-Pa3rpy304YHbIX MAIIUH 7KeJIe3HOA0POKHOT0
Tpancnopra B CAlIPe

Kak 3anmyctuts nporpammy MS Visio 20077
KakoBa nmocnenoBaTenbHOCTh paboThI ¢ cuctemorr MS Visio 20077
Kak BBIMOTHATE OCTpOCHUE TPOCTHIX 00bekTOB MS Visio 20077

4. C momouipl0 Kakoid KOMaHIbl MPOU3BECTH HAHECEHHE MTPUXOBKH MS
Visio 20077

5. Uem omimmyarTcs pabouyume YepTexH JIeTa’jedl OT KOMIUIEKCHBIX
YEPTEXKEM?

6. Kak pemnakrupoBath 00bexThl MS Visio 20077

7. KakoBa mocienoBaTeabHOCTh CO3JaHUsl pabodero uepreka eTalud B
Visio?

8. Kakue 0CHOBHbIE MHCTPYMEHTBI UCIIOJIB3YIOTCS JIs CO3JaHMsl uepTeKa?

9. KakoBbl TpH OCHOBHBIX JICHCTBHS IO CO3daHuI0 AokymMeHTa MS Visio

wp =

20077?

10. Kak mpocTaBisiroTcsi pa3Mepsl Ha pabouux yepTexax JAeTaneii?

11. Kak 3amoJiHsieTCs paMKa C OCHOBHOUM HaAMUCHIO JJisi pabovero yeprexa
nerann?

12. Kak BBITIOJIHSETCS IITPUXOBKA B pa3pesax B mporpamme Visio?

13. Kak mpoCTaBISIFOTCS 3HAKW IIEPOXOBATOCTH Ha pabodeM dYepTexe
neranu?

K IPAKTHYECKOMY 3aHATHIO Ne24 BoinojiHeHHe cXeMbl
sKkeJie3HoaopokHOM cTaHuuu B CAIIPe
1. Yrto MOXHO BBIIOJHATH ¢ ToMoIIbo MS Visio 20077

2. KakoBbl Tpy OCHOBHBIX JICHCTBHS MO CO3MaHHMIO JokymMeHTa MS Visio
20077?

3. Uro Takoe ¢purypsl, HAOOPHI AIIEMEHTOB U 11a0JI0HBI B Visi0?

4. Kak ObICTpO co37aTh (DOHOBYIO CTpPaHUILY C TOMOIIbIO pUrypsl pona?

5. Kak co3gaTh 3JIeMEHTHI SJIEKTPUIECKUX CXeM?

6. Kak co3maTe 2JIEKTPUYECKYIO CXEMY, HCHOJb3Ysl COOTBETCTBYIOIIHE

DJIIEMEHTHI?

7. KaxoB nopsiiok pabOThI IPU CO3JaHUU YepTexa IeTanu?

8. C moMmompl0 KakMX HMHCTPYMEHTOB CO3JAIOTCS YEPTEXHU MPOCTEHIIMX
JeTaneu?

9. KaxkoBa nocnenoBaTenbHOCTh CO3/IaHUS CXEMbI CTAHLIUN?

10. OOGBsicHUTE  MOCHENOBAaTENIbHOCTh  BBIMOJIHEHUS  4YepTeXka IUlaHa
MaCCaXKUPCKOMN CTaHIIUU.

11. Yrto Ha3bIBaeTCA KEIE3HOAOPOKHBIM Y3JIOM?
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12. Kak HymMepyroTCs I1aBHbIE ITYTH Ha CTaHIIUU?

13. Kak Beinosnsiercst no 'OCTy BX0JIHOM U BBIXOJHOM cBETOGOP?

14. B kakod TMOCJIEeA0BATENLHOCTH CJEAYET BBINOJHATh PACCTAaHOBKY
cBeToopon?

KpuTepuu ouieHKHM YCTHBIX OTBETOB 00Y4AIOIIMXCH :

«5» 0aJ1J1I0B BBICTABJISIETCA 00y4aKOIEMYCSl, €CJIN:

1) oOyyaromuiicss TIOJHO W3jJaraeT MaTepuaji, JaceT IPaBUIbHOE
ONPEACICHUE OCHOBHBIX MTOHITHUN;

2) oOHapyXuBaeT TOHMMaHWE MaTepHaiia, MOXXET O0OOCHOBAaTh CBOU
CYXKJICHUS, MPUMEHUTh 3HAHUSI HA MPAKTUKE, TPUBECTH HEOOXOAUMBIEC HMPUMEPHI
HE TOJIBKO U3 YUEOHUKA, HO U CAMOCTOSITEJIbHO COCTABJICHHBIC;

3) uznaraet martepuan IMOCIEAOBATEIbHO M MPaBWIBHO C TOYKU 3PEHUS
HOPM JIUTEPATYPHOTO S3bIKA;

4) oTBEUaET CAMOCTOSITEIHLHO, 0€3 HABOISIIUX BOMIPOCOB MpEIoaBaTers.

«4» 0ajuia BBICTABJIsIETCS 0O0y4yawleMycs, ecJd OOydJaroluicsa aaer
OTBET, YJOBJICTBOPSIONIUN TeM K€ TpeOOBaHUSIM, YTO M JJIsi OIEHKH «5», HO
nomyckaeT 1-2 ommOKH, KOTOpbIe caM >K€ HCHpaBisieT, U 1—2 Hemoyera B
MOCJIEIOBATEIILHOCTHU U SI3bIKOBOM O(hOPMIICHUH U3JIaraeMoro.

«3» Oajyia BbICTaBJsieTCsl O00yvyawImeMycsi, ecJd oOydaromuiics
OoOHapy>XKMBaEeT 3HAHUE U MOHUMAaHKWE OCHOBHBIX MOJIOKEHUM TaHHON TEMBI, HO:

1) uznaraer Marepuas HEMOJIHO U JOMYCKAeT HETOYHOCTH B OMNPE/ICICHUHN
MOHATUHN WK (OPMYJIUPOBKE MPABUIT;

2) He yMeeT JAO0CTaTOYHO TJYOOKO M JI0Ka3aTelabHO OOOCHOBAaTH CBOM
CYXKJICHUS U IPUBECTU CBOU MIPUMEPHI;

3) u3naraeT Marepuall HEMNOCJEeNOBAaTEILHO U JIONMYCKaeT OIIMOKH B
S3BIKOBOM O()OPMIICHUHU W3JIaraeMoro.

«2» Oajuia BbICTaABJsIETCA oOy4yamoumeMycsi, ecjad oOydJaromuiics
OOHapyKMBaeT HE3HAHHE OOJIBIIEH YacTH COOTBETCTBYIOUIETO  BOIPOCaA,
JOTyCKaeT OMHOKK B (HOPMYIHUPOBKE OMpPENEICHUN U TIPaBUJ, UCKAKAIOIINE UX
CMBICII, OECIOPSIIOYHO W HEYBEPEHHO H3JIaraeT MaTepuajl; OTMEYAIOTCS TaKHe
HEJIOCTATKU B IOJTOTOBKE, KOTOPBIE SIBISIOTCS CEPHE3HBIM MPEMSITCTBUEM K
YCIEUIHOMY OBJIaJICHHUIO MOCIEAYIOIIUM MaTEPUAIIOM.
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PYBEXHBI KOHTPOJIb
KomiuiekT 3aianuii 1Jisi KOHTPOJIbHOM padoThl Ne 1
BruinosiHeHHe YepTeka Mo/1eJIU ¢ pa3pe3oM

MeToauveckue yKa3aHusi K KOHTPOJIbHOW padoTte
JlanHast paboTa MOKeT OBITh WCIIOJIb30BaHA HA dTane KOHTPOJS 3HAHHM.

Paspaborano 28 BapuaHTOB 3a1anuii. Bce BapuanThl pabOTHl PaBHOIIEHHHBI.

Pabota paccuutana Ha 1 yac 30 MUHYT.
Kontpomupyemsie komnereniuu: OK 01, OK 02, TIK 2.1, I1K3.1

Kpurepuu oueHku:
«5» 0a/1JI0B BBICTABJIACTCH 00Y4AIOLIEMYCSl, €CJIM:

- paboTa BBITIOJIHEHA MTOJTHOCTHIO;

- BCE 3a/IaHUs BBINIOJIHEHBI IPAaBUIIBHO, BO3MOXKHA OJIHA HETOYHOCTh HIIH
OIKCKA, HE SIBIISAIONIASCS CJICICTBUEM HE3HAHUS WM HETMIOHWMAaHUs Y4eOHOTO
MaTtepuana;

«4» 0aJ1a BBICTABJISIETCH 00y4AKOIEMYCSl, €CJIN:

- paboTa BBINIOJIHEHA MOJIHOCThIO WM He MeHee yeM Ha 80 % oT oObema
3a/1aHusl, HO B HEW UMEIOTCS HEJIOUYEThl M HECYIIIECTBEHHbBIC OIITMOKH;

- paboTa BBINOJHEHA IIOJHOCTBbIO, HO HCIOJb30BaHbl HaUMEHEE
ONTUMAaJIbHbIE TTOAXO/IbI K PEIICHUIO TTOCTABICHHOM 3a/1auu;

«3» 0aJ1a BBICTABJISAETCHA 00Y4aIOIIEMYCsl, €CJIN:

- paborta BbIlONHEHa Oojee YeM HAaMoJOBHHY, JOMYyLIEHO Oosee Tpex
OIIINOOK;

«2» 0asJ1a BBICTABJISIETCH 00y4AKOIEMYCSl, €CJIN:

- paboTa BBIMOJHEHA MEHBIIIE YEM HAIOJIOBUHY WJIM COJIEPKHUT HECKOIBKO
CYIIIECTBEHHBIX OITMOOK; padoTa HE BBINOIHEHA.
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BAPUAHT 1.
1. BoinmonuuTe uepTex AeTand MO YKa3aHHBIM pa3MepaM C MOMOIIBI0 YePTEHKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. Pabora BeIMONHSAETCS HA JIMCTE NI YyepueHus: popmar A4 ¢ paMKOil ¢ OCHOBHOM
Haanuceo o ['OCT 2.104-68
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BAPUAHT 2.
1. BBIHOJ'IHI/ITC YCPTEK ACTAIN IO YKa3aHHBIM pa3MepaM C INOMOUIBIO YCPTCIKHBIX

WHCTPYMEHTOB W TPHHAIUICKHOCTEH. Buj crepenn 3aMeHHTH (DPOHTATBHBIM Pa3pe3oM, BT
CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTH pPa3pe3

2. Pabota BeIMONMHACTCS Ha JIUCTE NI YepueHus ¢popMaT A4 ¢ paMKO ¢ OCHOBHOM
Haamuceio o I'OCT 2.104-68
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BAPHUAHT 3.
1. BeInosHuTE YepTekK AETaNM MO YKa3aHHBIM pa3MepaM C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI

CBEpXY NEPEUYCPTUTh, HAHECTH Pa3Mephl, 0003HAYHUTH Pa3pe3
2. Pabora BeIMoONHAETCS Ha JUCTe s YepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM

Haanuceo o ['OCT 2.104-68

BAPHUAHT 4.
1. BoinonHuTe yepTek AeTanM MO YKa3aHHBIM pa3MepaM C IOMOIIBI0 YEPTEHKHBIX
MHCTPYMEHTOB M TPHHAUICKHOCTeW. Bua cnepenan 3aMeHHTH (POHTAIBHBIM pa3pe3oM, BHI

CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pPa3pe3
2. Pabota BeIMOTHSACTCS Ha JICTE NI YepueHus ¢popmaT A4 ¢ paMKOH ¢ OCHOBHOM

Haamuceio o I'OCT 2.104-68
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BAPHUAHT 5.

BoinonnuTe uyepTex neTand Mo yKa3aHHBIM pa3MepaM C MOMOIIBI0 YePTEHKHBIX

MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY IepeuyepTUTh, HAHECTU Pa3Mepbl, 0003HAYUTh pPa3pe3

2. Pabora BeIMoONHAETCS Ha JUCTe s YepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM
Haamuceio o 'OCT 2.104-68
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BAPHUAHT 6.

Brimonnute YCPTEK ACTAIN IO YKa3aHHBIM pa3MepaM C INOMOUIBIO YCPTCIKHBIX

WHCTPYMEHTOB M TPHHAUICKHOCTEH. Bun crmepeny 3aMeHHTh (POHTAIBHBIM Pa3pe3oM, BHI
CBEpXY NepeuepTUTh, HAHECTU Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeIMoOHAETCS Ha JIcTe s yepueHus ¢popmat A4 ¢ paMKOH ¢ OCHOBHOM
Haamuceio o 'OCT 2.104-68
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BAPUAHT 7.

1. BrinonnuTe yepTex eTanu MO yKa3aHHBIM pa3MepaMm C MOMOIIbI0 YEPTEKHBIX
WHCTPYMEHTOB W MpUHAJUIe)KHOCTeH. Buj crnepean 3amMeHUTh (DPOHTAIBHBIM Pa3pe3oM, BUJ
CBEpXY MEepPEUCePTUTH, HAHECTH pa3Mephl, 0003HAUYHUTH pa3pe3

2. Pabota BeImoONHAETCS HA THCTE I YepuyeHus: popmar A4 ¢ paMKOi ¢ OCHOBHOM
Haamuceio o 'OCT 2.104-68

BAPHUAHT 8.

1. BrinonHuTe yepTex IeTanu MO YKa3aHHBIM pa3MepaMm C MOMOIIbI0 YEPTEKHBIX
WHCTPYMEHTOB W TPHHAJUICKHOCTEH. Buj crepenn 3aMeHHTH (PPOHTAIBHBIM pa3pe3oM, BHJT
CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTH pPa3pe3

2. Pabota BeIMOTHACTCS Ha JICTE NI YepueHus ¢popmat A4 ¢ paMKO ¢ OCHOBHOM
Haamuceio o 'OCT 2.104-68
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BAPHUAHT 9.

1. BrimonHuTe YepTek AeTaNd MO YKa3aHHBIM pa3MepaM C MOMOIIBI0 YepPTEKHBIX
WHCTPYMEHTOB W TpPHUHAUICKHOCTEH. Buj crnepenn 3aMeHHTH (DPOHTAIBHBIM Pa3pe3oM, BUJT
CBEpPXY NEPEUYCPTUTh, HAHECTH Pa3Mephl, 0003HAYHTH Pa3pe3

2. Pabora BeIMoONHAETCS Ha JMcTe A7 YyepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM

Haanuceo o ['OCT 2.104-68

100

T
\

BAPUAHT 10.

1. BrinonHuTe yepTex IeTanu MO YKa3aHHBIM pa3MepaMm C MOMOIIbI0 YEPTEKHBIX
WHCTPYMEHTOB W TPHHAIUICKHOCTEH. Buj crepenn 3aMeHHTH (DPOHTATBHBIM Pa3pe3oM, BT
CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pPa3pe3

2. Pabora BEIMOTHSACTCS HA JIUCTE NI YyepueHus: popmaTr A4 ¢ paMKOil ¢ OCHOBHOM

Haamuceio o 'OCT 2.104-68




BAPHUAHT 11.

1. BrimonauTe YepTex AeTand Mo yKa3aHHBIM Pa3MepaM C IOMOINBI0 YePTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXy MEepeUepTUTh, HAHECTH pa3Mepbl, 0003HAYNUTh pa3pe3

2. Pabora BeImoNHSETCS HA IUCTE A yepyeHus ¢popmar A4 ¢ paMKoil ¢ OCHOBHOH

gannuceo 1o [OCT 2.104-68
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BAPUAHT 12.

1. BeInonHuTe YepTek AeTald MO0 yKa3aHHBIM pa3MepaM C MOMOIIbI0 YEPTEKHBIX
UHCTPYMEHTOB M TPUHAUICKHOCTEeH. Bua crepenn 3aMeHHTh (POHTAIBHBIM Pa3pe3oM, B
CBEpXY MEepPEUYEPTUTh, HAHECTH Pa3Mephl, 0003HAYHUTH pa3pe3

2. Pabora BeITIONTHSIETCST HA JTUCTE A1 uepueHus ¢popmar A4 ¢ paMKoi ¢ OCHOBHOM
Hagnuceo o ['OCT 2.104-68
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BAPUAHT 13.
1. BrimonHuTe yeprex OeTanyd Mo yKa3aHHBIM pa3MepaM C MOMOIIbI YepPTEeKHBIX
MHCTPYMEHTOB M TPHHAUICKHOCTeH. Bua cnepenan 3amMeHHTh (POHTAIBHBIM pa3pe3oM, BHI
CBEpXY MepeuepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. Pabora BeIMoONHAETCS Ha JUCTe s YepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM
gannuceo 1o [OCT 2.104-68
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BAPUAHT 14.

1. BoinonHuTe uepTek neTany MO yKa3aHHBIM pa3MepaM C IOMOIIBI0 YEPTEHKHBIX
MHCTPYMEHTOB M TPHHAJICKHOCTEH. Bun crmepenn 3aMeHHTh (POHTAJIBHBIM Pa3pe3oM, BHI
CBEpXY NepeuepTUTh, HAHECTU Pa3Mephl, 0003HAUUTh pa3pe3

2. Pabora BeImonHsAETCS Ha nucTe A8 yepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM
Haamuceio o 'OCT 2.104-68

BAPUAHT 15.
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1. BrimonHuTe YepTek AeTand MO YKa3aHHBIM pa3MepaM C MOMOIIBI0 YePTEHKHBIX
WHCTPYMEHTOB ¥ TpPHHAJIC)KHOCTEH. Bun crmepeny 3aMeHHTh (POHTAIBHBIM Pa3pe3oM, BHI
CBEpXY MEePEUYCePTUTH, HAHECTH pa3Mephl, 0003HAYUTH pPa3pe3

2. PaboTa BeIMoOIHSAETCS HA JIUCTE JUIsl uepuyeHus: ¢popMar A4 ¢ paMKO ¢ OCHOBHOM
Haamuceio o 'OCT 2.104-68
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BAPHUAHT 16.
1. BrinonHuTe yeprexk AeTany IO YKa3aHHBIM pasMepaMm C IIOMOLIbI0 YEPTEKHBIX

UHCTPYMEHTOB M TpPHHAJIC)KHOCTEH. Bui crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BHT
CBEpXY MEePEUEPTUTh, HAHECTH Pa3Mephl, 0003HAYUTD pa3pes3

2. Pabora BbITOTHSIETCST HA JTUCTE A1 uepueHus ¢popmar A4 ¢ paMKoi ¢ OCHOBHOM
Hagnuceo o ['OCT 2.104-68
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BAPUAHT 17.
1. BelnmonHUTE YepTeX JeTanu MO yYKa3aHHBIM pa3MepaM € MOMOILIBI YEepPTEXKHBIX
MHCTPYMEHTOB M TpHHAUICKHOCTEH. Bun cmepenn 3amMeHHTHh (DPOHTAIBHBIM pa3pe3oM, BHJ
CBEpXY MepeuepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. Pabora BeIMoONHAETCS Ha JUCTe s YepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM
gannuceo 1o [OCT 2.104-68
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BAPUAHT 18.
1. BeinonHuTe YepTexk IeTany IO yKa3aHHBIM pa3sMEpPaM C MOMOILBK YEPTEKHBIX
UHCTPYMEHTOB M IpHHAJUIeKHOCTeH. Bun crnepenn 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BHI
CBEpXY NepeuepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabota BeImonHsAETCS Ha AHUCTE IS yepyeHus: opmar A4 ¢ paMKOil ¢ OCHOBHOM
Haamuceio o I'OCT 2.104-68
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BAPHUAHT 19.

1. BrimonauTe YepTex AeTand Mo yKa3aHHBIM Pa3MepaM C IOMOINBI0 YePTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXy MEepeUepTUTh, HAHECTH pa3Mepbl, 0003HAYNUTh pa3pe3

2. Pabora BeImonHseTCS HA MUCTE A yepyeHus ¢popmar A4 ¢ paMKol ¢ OCHOBHOU
gannuceo 1o [OCT 2.104-68
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BAPUAHT 20.
1. BpInonHuTe Yeprexk AeTany IO YKa3aHHBIM pa3sMepaMm C IIOMOLIbI0 YEPTEKHBIX

UHCTPYMEHTOB M TPHHAJIC)KHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BHT
CBEpXY MEePEUYEPTUTh, HAHECTH Pa3MePhl, 0003HAYHUTH pa3pe3

2. Pabora BeITOTHSIETCST HA JTUCTE AU uepueHus ¢popmar A4 ¢ paMKol ¢ OCHOBHOM
Hagnuceo o ['OCT 2.104-68
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BAPUAHT 21.

1. BrimonauTe YepTex AeTand Mo yKa3aHHBIM Pa3MepaM C IOMOINBI0 YePTEKHBIX
MHCTPYMEHTOB M TPHHAUICKHOCTeH. Bun crmepenn 3ameHHTh (POHTAIBHBIM pa3pe3oM, BUJ
CBEpXy MEepeUepTUTh, HAHECTH pa3Mepbl, 0003HAYNUTh pa3pe3

2. Pabora BeImoNHSETCS HA IUCTE A yepyeHus ¢popmar A4 ¢ paMKoil ¢ OCHOBHOH

gannuceo 1o [OCT 2.104-68

BAPUAHT 22.

1. BeInonHuTe YepTek AeTald MO0 yKa3aHHBIM pa3MepaM C MOMOIIBbI0 YEPTEKHBIX
UHCTPYMEHTOB M TPHHAUICKHOCTeH. Bua crnepenu 3aMeHHTh (POHTAIBHBIM pa3pe3oM, BHJT
CBEpXY MEePEUEPTUTh, HAHECTH Pa3Mephl, 0003HAYHUTH pa3pe3

2. Pabora BbeITONTHSIETCST HA JTUCTE AU uepueHus ¢popmar A4 ¢ paMKoi ¢ OCHOBHOM
Hagnuceo o ['OCT 2.104-68
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BAPUAHT 23.
1. BrimonHuTe yepTex IeTanu Mo yKa3aHHBIM pa3MepaM C MOMOUIbI0 YEepPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. Pabora BeIMoONHAETCS Ha JUCTe s YepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM
gannuceo 1o I'OCT 2.104-68
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BAPHUAHT 24.
1. BBIHOJ'IHI/ITC I-ICII)TC)I( AcTaiau 1o y1(a3aHHLIM pa3MepaM C IIOMOIIBIO I-IepTe)I(HI:,IX

MHCTPYMEHTOB M NpUHAJUIe)KHOCTeH. Buj crnepean 3amMeHUTh (DPOHTAIBHBIM Pa3pe3oM, BUJ
CBEpXY NepeuepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeIMONHAETCS Ha JIcTe Ui YepueHus ¢popmat A4 ¢ paMKOH ¢ OCHOBHOM
Haamuceio o 'OCT 2.104-68
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BAPHUAHT 25.

1. BrimonauTe YepTex AeTand Mo yKa3aHHBIM Pa3MepaM C IOMOINBI0 YePTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXy MepeUepTUTh, HAHECTH pa3Mepbl, 0003HAYHUTH pa3pes

2. Pabora BeImoNHSETCS HA IUCTE A yepyeHus ¢popmar A4 ¢ paMKoil ¢ OCHOBHOH

gannuceo 1o [OCT 2.104-68
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BAPUAHT 26.

1. BoinonHuTe yepTek AeTand M0 YKa3aHHBIM pa3MepaM C IOMOIIBI0 YEPTEHKHBIX
MHCTPYMEHTOB M TPHHAUICKHOCTEH. Bun crnepenn 3aMeHUTH (DPOHTAIBHBIM pa3pe3oM, BHI
CBEpXY MepeUepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. PaGora BbIMoONHSETCS Ha IUCTE A yepyeHus ¢opmar A4 ¢ paMKOi ¢ OCHOBHOM

Hagnuceo o ['OCT 2.104-68

0, 60
R30 @10 i |
// \\\ 'Ct
/Y DM ©
! \ y
: iy U | |

20mE ¢ !

20

35

201



BAPUAHT 27.
1. BelmtonHUTE YepTeX JeTalu MO yYKa3aHHBIM pa3MepaM C MOMOUIbI0 YEPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crmepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. Pabora BeIMoONHAETCS Ha JUCTe s YepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM
gannuceo 1o [OCT 2.104-68
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BAPUAHT 28.
1. BeinonHuTe yeprex HeTanu IO YKa3aHHBIM pa3sMepaMm C IIOMOIIbI0 YEPTEKHBIX
MHCTPYMEHTOB M NpUHAJUIe)KHOCTeH. Buja crnepean 3amMeHUTh (DPOHTAIBHBIM Pa3pe3oM, BUJ
CBEpXY NepeuepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabota BeImoONHsIETCA Ha JHCTE IS yepuyeHus: popmatr A4 ¢ paMKOl ¢ OCHOBHOM
Haamuceio o I'OCT 2.104-68
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KoMmuiekT 3aganuii AJ1s1 KOHTPOJIbHOM padoThl Ne 2

N300paxenne pe3b00BBHIX COCIMHEHUI ¢ MOMOIIBIO CTAHIAPTHBIX
Kpene:XKHbIX AeTaseii (60.1T)

MeToauveckue yKka3aHusi K KOHTPOJIbHOW padoTte

JlanHast paboTa MOKET ObITh MCIOJb30BaHA Ha 3Talleé KOHTPOJIA 3HAHMM.
Paborta BbImoONHSAETCS MO CBOeMy BapuaHTy, Bcero 30 BapuaHTOB 3amaHuii. Bce
BapHaHThI padOThI PaBHOILICHHBI.

Pabota paccuutana Ha 1 yac 30 MUHYT.

Kontpomupyemsie kommnerenmuu: OK 01, OK 02, ITK 2.1, TIK3.1

Kpurepuu oueHku:

«5» 0a/1JI0B BBICTABJIACTCH 00y4AIOLIEMYCS1, €CJIH:

- paboTa BBHITIOJIHEHA MTOJTHOCTHIO;

- BCE 3a/IaHUS BBINOJHEHBI MPABUIBHO, BO3MOXKHA OJHA HETOYHOCTh WIIU
OIKCKA, HE SIBIIAIONIASCS CIIEICTBUEM HE3HAHUS WIM HEMOHUMaHUA y4eOHOTO
MaTtepuana;

«4» 0aJ1a BBICTABJISIETCH 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBINOJIHEHA MOJHOCTHIO WK He MeHee yeM Ha 80 % oT oObema
3a/1aHusl, HO B HEW UMEIOTCS HEJI0YEThl M HECYIIIECTBEHHbBIE OIITMOKH;

- paGoTa BBIIIOJIHEHA TOJHOCTBIO, HO MCIOJIb30BaHbl HauMEHEe
ONTUMAaJIbHbIE TTOAXO/IbI K PEIICHUIO MOCTABICHHOM 3a/1auu;

«3» 0aJ1a BBICTABJISAETCHA 00Y4AKOIEMYCH, €CJIN:

- pa0GoTa BBINIOJIHEHA OOJiee YeM HAMOJOBUHY, JAOIYIIEHO Oojee Tpex
OIIINOOK;

«2» 0asJ1a BBICTABJISIETCH 00y4AKOIEMYCSl, €CJIN:

- paboTa BBINOJTHEHA MEHBIIIE Y€M HAIOJIOBUHY WU COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OITUOOK; padoTa HE BBINOIHEHA.
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TEOPETUYECKHWI MATEPUAJI JIJIS1 PABOTBI

B Hactosmiee BpeMs B MAIIMHOCTPOSHUHM IMUPOKOE PACHPOCTPAaHEHUE TMOTYUHIN
pa3beMHBIC COCAUHEHUS: pPE3b0oBBbIC, 3yOuarbie (IUIMIIEBBIC), MHIMOHOYHBIE, INTH(TOBBIC,
HITUTMHTOBBIC, KJTMHOBBIC, COCTMHEHUS] COWICHEHUEM.

Bosbmioe pacripocTpaHeHre B COBPEMEHHOM MAITMHOCTPOCHUU TONYYHIIM Pa3beMHBIC
COCIMHEHUS JIeTalieil MaIlIKH, OCYIIECTBIISIEMbIE C MOMOIIBbIO pe3bObl. Pe3pboBoe coenuHeHne
MOXET OO0eCIeYrBaTh OTHOCHUTEIBHYIO HETOABIKHOCTh JIETAlleH WM TIepEMEIICHHE OHON
JETalId OTHOCUTENBHO JIPyTroi. OCHOBHBIM COSAMHSIIONIMM 3JIEMEHTOM B Pe3b00OBOM COCIMHEHHUH
SIBJISICTCS pe3h0a.

Pe3b00ii Ha3bIBacTCS MOBEPXHOCTh, OOpPa30BaHHAS NP BHHTOBOM JIBMKEHUU IJIOCKOTO
KOHTYpa 10 IWIMHIPUYECKON MM KOHUYECKON MOBEpXHOCTH. [Ipu 3TOM 00pa3yercsi BAHTOBOM
BBICTYII COOTBETCTBYIOIIETO MPOQUIIs, OTPaHUYCHHBI BUHTOBBIMH M IHJIUHAPUICCKUMH WIIH
KOHHYECKUMH MTOBEPXHOCTSMU (PUCYHOK 1, a).

g ]

Pucynok 1 Ueprex moBepXHOCTH PE3bOBI

Pe3n0b1 kaccudunupyrores:

1o (hopMe MOBEPXHOCTH, HA KOTOPOI OHAa Hape3aHa (IUIMHIPUIECKIE, KOHNIECKHE);

M0 PACHOJIOKEHUI0 pe3bObl Ha TMOBEPXHOCTH CTEPXKHS WM OTBEpCTUS (HApPYXKHBIE,
BHYTpPEHHHUE);

o gopme npoduiis (TpeyroibHas, IpPSIMOYTolibHas, TpanelneuaanbHas, Kpyrias);

M0 HAa3HAYCHHIO (KpENeXHBbIE, KPEIeXHO-YIUIOTHUTEIbHBIE, XOJOBbIE, CICUAIbHBIE U
Ap.);

10 HAIMPABJICHUIO BHHTOBOU ITOBEPXHOCTH (JICBBIC U MPABKIC);

0 YHMCIY 3aX00B (0HO03aX0AHbIE U MHOT03aXO0/IHBIE).

3aganue 1js1 padoThI:

1. [Tonb3ysick  TPHUBEACHHBIMH  YCIOBHBIMH  COOTHOIICHHUSIMH,  IOCTPOUTH
n300pakeHus: coenuHeHus aetaneit 6onroM. Pazmep momobpats mo [OCT 7798-70 tak, 4To0sI
obecnieunth ykazanHoe 3HaueHue K. [Ipu auamerpe 6onta d <20 MM MOCTpOEHUS BBHIMOIHSTH B
M2:1, npud>24 mm—8 M 1:1

2. Jmuna 6onta L noacunteiBaercs no popmyne L=m+n+s+H+k rnemu n—
TOJIIIIMHA COEAMHEHUS, S — TONIIMHA maiiobl, H — BbicoTa raiiku, K — aynHa BRICTYIAIOIIETO HaJT
raiikoi kKoHia 0oira

3. Pasmepsr ans moctpoeHuss 601TOBOrO coenuHEHHs Oepem u3 Tadimibl No2 1o
BapUaHTYy, paCCUUTHIBAEM 110 (popmysiam 1 BbruepuuBaem, cornacHo 'OCT 7798-70
4. [Tocne okoHYaTeNbHOM 0OBOJKM HAHOCUM Pa3MepbI

Tabmua 1 ®opMyIibl A1 TOCTPOCHUS
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Nori/mm dbopmyna Nori/mm dbopmyna

1 d: = 0,85d, 8 D=2d

2 H =0,8d 9 h=0,7d

3 D = 2,2d 10 S=0,15d

4 A=11d 11 Lo = 2d+2p

5 R=1,5d 12 Ri=d

6 R2=0,1d 13 K =3-4p

7 p = 2MMm 14

Tabnuia 2 PazMeps! AJig BbluepurBaHusi 00JITOBOIO COSTMHEHUE
Nepapu- d n m c Nepapu- d n m c
aHTa aHTa

1 16 25 50 2 16 20 15 25 2,5
2 20 18 30 2,5 17 30 20 30 2,5
3 16 25 50 2 18 20 30 20 2,5
4 24 16 40 2,5 19 24 20 30 2,5
S 30 20 30 2,5 20 16 20 45 2
6 24 20 40 2,5 21 20 25 25 2,5
7 20 15 35 2,5 22 24 15 40 2,5
8 16 25 50 2 23 30 18 35 2,5
9 24 24 30 2,5 24 24 10 40 2,5
10 20 30 25 2,5 25 30 20 35 2,5
11 24 30 20 2,5 26 20 15 25 2,5
12 30 30 30 2,5 27 24 15 30 2,5
13 20 15 40 2,5 28 16 15 25 2
14 24 30 20 2,5 29 20 25 25
15 30 10 40 2,5 30 24 15 40
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INPOBEPOYHAS PABOTA Nel
no teme 1.1. OcHoBHBIE cBeleHHs 0 0OPMIICHHUIO YepTesKeil

MeToaudeckue yKa3aHusi K MPOBEPOYHOM padoTe

Jlannast pabora MOXXET OBITh HCIIOJIb30BaHA Ha JTare IMOBTOPEHUS WU
KOHTpOJisi 3HaHuil. Pa3paborano 16 BapuaHToB 3amanHuii. Bce BapuaHThl paboThI
PaBHOLICHHBI.

Pabota paccuutana Ha 45 MUHYT.

Kontpomupyemsie komnereniuu: OK 01, OK 02, TIK 2.1, ITK3.1

Kputepumn onenku:

«5» 0aJU10B BBICTABJISACTCH 00y4aOIIEMYCH, eCJIM:

- paboTa BBHITIOJIHEHA MTOJTHOCTHIO;

- BCE€ 3aJlaHUs BBITIOJIHEHBI MPABUIBLHO, BO3MOXHA OJHA HETOYHOCThH WJIU
ONKCKA, HE SBIIAIONIASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs Yy4eOHOro
MaTtepuania;

«4» 0aJ1a BBICTABJISIETCH 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBINOJIHEHA TOJHOCTHIO WM HEe MeHee yeM Ha 80 % oT oObema
3aJlaHus, HO B HEW UMEIOTCSA HEJIOUETHI M HECYIIIECTBEHHbIE OIIUOKH;

- paGoTa BBIIIOJIHEHA TOJHOCTBIO, HO HCIOJIb30BaHbl HauMeEHee
ONITHUMAJTbHBIE TIOJIXOJIBI K PEIICHHUIO TIOCTABJIICHHON 3a]1a4H;

«3» 0aJju1a BhICTaBJIACTCH 00y4ar0IEeMyCsl, €CJIU:

- pa0GoTa BBINIOJIHEHA OOJEe YeM HaMoJOBUHY, JONYIIEHO Ooyiee Tpex
OIINOOK;

«2» 0aJ11a BBICTABJISAETCHA 00Y4aOIIEMYCsl, €CJIN:

- paboTa BBIMOJIHEHA MEHBIIIE Y€M HAIOJIOBUHY WJIHA COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OITUOOK; paboTa HE BBIIOIHEHA.
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BAPHUAHT 1.

1. BbImonHUTE YepTEX JIETaIU M0 YKa3aHHBIM pa3MepaM C MOMOIIBIO0 YEPTEIKHBIX
MHCTPYMEHTOB U IpUHaJUIe)KHOCTEH. PaboTa BBIMOJIHAETCS HA TETPAJHOM JIMCTE B KIETKY (popmar

A4 B coorBercTcBuu ¢ 'OCTom

BAPUAHT 2.

1. BemoinHuTe YCPTEIK ACTAJIN IO YKA3AHHBIM pasMepaM C IIOMOIIbIO YCPTCIKHBIX
HHCTPYMCHTOB U HpHHaHHC)KHOCTeﬁ. PaGora BeImosIHSACTCS Ha TETPpAAHOM JIUCTE B KIICTKY (I)OpMaT

A4 B coorBercTcBuu ¢ [OCTom
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BAPUAHT 3.

1. BblImonHUTE YepTEX JIETAIU M0 YKa3aHHBIM pa3MepaM C MOMOIIBIO0 YEPTEIKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBINMOTHAETCS HAa TETPAJHOM JIUCTE B KIETKY hopmat
A4 B coorBeTcTcBuu ¢ 'OCTom

BAPUAHT 4.

1. BbInoONHUTE YEPTEX JIETATHU MO YKa3aHHBIM pa3MepaM C MOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB U NMPUHAJIS)KHOCTEN. PaboTa BBINMOTHAETCS HA TETPAJHOM JIUCTE B KIETKY hopmar
A4 B coorBeTcTcBuU ¢ 'OCTom




BAPUAHT 5.

1. BblImonHUTE YepTEX JIETAIU M0 YKa3aHHBIM pa3MepaM C MOMOIIBIO0 YEPTEIKHBIX
WHCTPYMEHTOB U MPUHAJJIC)KHOCTEH. PaboTa BBIMOTHACTCS HA TETPAIHOM JIMCTE B KJIETKY hopMar
A4 B coorBeTcTcBuu ¢ 'OCTom
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BAPHUAHT 6.

1. BemoinHuTe YCPTEIK ACTAJIN IO YKA3AHHBIM pa3dMepaM C IOMOIIbIO YCPTCIKHBIX
HHCTPYMCHTOB U HpI/IHa,Z[JIe)KHOCTeﬁ. PaboTa BeIIOIHAETCA Ha TCTPAaJHOM JIUCTC B KIICTKY (I)OpMaT

A4 B coorBercTcBuu ¢ [OCTom
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BAPUAHT 7.

1. BemonHuTe YCPTEK ACTAJIN MO YKA3aAHHBIM pasMepaM C IIOMOIIBI0 YCPTCIKHBIX
HHCTPYMCHTOB U HpHHaZ[JIC)I(HOCTeﬁ. PaboTa BeImOHAETCSA Ha TCTPaJIHOM JIUCTC B KIICTKY (bOpMaT

A4 B coorBeTcTcBuu ¢ 'OCTom
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BAPUAHT 8.

1. BpllonHUTE YePTEX JI€TATU IO YKa3aHHBIM pa3MepaM C OMOUIbIO0 YEPTEKHBIX
WHCTPYMCHTOB U IPUHAJIC)KHOCTEH. PaboTa BBIMONHIETCS HA TETPAJHOM JIUCTE B KIETKY (hopmar

A4 B coorBeTcTcBuu ¢ 'OCTom
32

20mB8.814 \
)

—
.

]

55

BomB.&10

Ri4

211



BAPUAHT 9.

1. BoImonHUTE YepTEX JIETATU MO YKa3aHHBIM pa3Mepam C MOMOIIBIO0 YEPTEIKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBINMOTHAETCS HAa TETPAJHOM JIUCTE B KIETKY hopmat
A4 B cootBercTecBuu ¢ 'OCTom

2. Co3zpaiiTe 4epTeK JAETalN C YKa3aHHBIMHU pa3MepaMu, ucroians3dys MS Visio.

BAPHUAHT 10.

1. BoInmonHUTE YepTEX JI€TATU M0 YKa3aHHBIM pa3Mepam C IMOMOIIBI0 YePTEKHBIX
WHCTPYMEHTOB U IpUHAJIe)KHOCTEH. PaboTa BBIMONHSETCS HA TETPAJHOM JIUCTE B KIETKY (hopmar
A4 B coorBercTcBuu ¢ [OCTom

@26

212



BAPUAHT 11.

1. BemonHuTe YCPTEK ACTAJIN MO YKA3aAHHBIM pasMepaM C IIOMOIIBI0 YCPTCIKHBIX

WHCTPYMEHTOB M NMPUHAIC)KHOCTEH. PaboTa BBIMOIHACTCS HAa TETPAJTHOM JIUCTE B KIETKY hopmaT
A4 B coorBeTcTcBuu ¢ 'OCTom
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BAPUAHT 12.

1. BemoinHuTe YCPTEK ACTAJIN IO YKA3aAHHBIM pasMepaM C IIOMOIIbIO YECPTCIKHBIX

WHCTPYMEHTOB U IpUHAaJUIe)KHOCTEH. PaboTa BBIMOIHAETCS HA TETPAJHOM JIUCTE B KIETKY (hopmar
A4 B coorBercTcBuu ¢ [OCTom
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BAPUAHT 13.

1. BblImonHUTE YepTEX JIETAIU M0 YKa3aHHBIM pa3MepaM C MOMOIIBIO0 YEPTEIKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBINMOTHAETCS HAa TETPAJHOM JIUCTE B KIETKY hopmat
A4 B coorBeTcTcBuu ¢ 'OCTom
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BAPUAHT 14.

1. BbInonHUTE YEepPTEX JI€TATU MO YKa3aHHBIM pa3MepaM C MOMOUIbIO0 YEPTEKHBIX
WHCTPYMEHTOB U NMPUHAJISKHOCTENH. PaboTa BBINMOTHAETCS HA TETPAJHOM JIUCTE B KIETKY hopmar
A4 B coorBeTcTcBuu ¢ ' OCTom
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BAPUAHT 15.

1. BbImonHUTE YepTEX JIETATN MO YKa3aHHBIM pa3MepaM C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBINMOTHAETCS HAa TETPAJHOM JIUCTE B KIETKY hopmat
A4 B coorBeTcTcBuu ¢ 'OCTom
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BAPHUAHT 16.

1. BoInmonHUTE YepPTEX JIETATU M0 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB U IPUHAJIe)KHOCTEH. PaboTa BBINONHSIETCA HA TETPAAHOM JIUCTE B KIETKY (popmar
A4 B coorBercTcBuu ¢ [OCTom
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IMPOBEPOYHASI PABOTA Ne2
no teme 3.1. Texunueckoe pucoBaHue

MeToaudeckue yKa3aHusi K MPOBEPOYHOM padoTe

Jannast pabora MOXXeT OBITh HCIIOJIb30BaHA HA JTane IMOBTOPEHUS WU
KOHTpOJisi 3HaHuil. Pa3paborano 16 BapuaHToB 3amanHuii. Bce BapuaHThl paboThI
PaBHOLICHHBI.

Pabota paccuutana Ha 45 MUHYT.

Kontpomupyemsie komnereniuu: OK 01, OK 02, TIK 2.1, ITK3.1

Kputepumn onenku:

«5» 0aJU10B BBICTABJISACTCH 00y4aOIIEMYCH, eCJIM:

- paboTa BBHITIOJIHEHA MMOJTHOCTHIO;

- BCE€ 3aJlaHUs BBITIOJIHEHBI MPABUIBLHO, BO3MOXHA OJHA HETOYHOCThH WJIU
ONKCKA, HE SIBIIAIONIASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs Y4eOHOTro
MaTtepuania;

«4» 0aJ1a BBICTABJISIETCH 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBINOJIHEHA TIOJHOCTHIO WM HEe MeHee 4eM Ha 80 % or oObeMma
3aJlaHus, HO B HEW UMEIOTCSA HEJIOUETHI M HECYIIIECTBEHHbIE OIIUOKH;

- paGoTa BBIIIOJIHEHA TIOJHOCTBIO, HO MCIOJIb30BaHbl HauMEHEe
ONITHUMAJTbHBIE TIOJIXOJIBI K PEIICHHUIO TIOCTABJIICHHON 3a]1a4H;

«3» 0aJju1a BhICTaBJIACTCH 00y4ar0IEeMyCsl, €CJIU:

- pa0GoTa BBINIOJIHEHA OOJieE YEM HAMOJOBUHY, JAOMYIIEHO Ooiee Tpex
OIINOOK;

«2» 0aJ11a BBICTABJISAETCHA 00Y4aOIIEMYCsl, €CJIN:

- paboTa BBINOJTHEHA MEHBIIIE Y€M HAIOJIOBUHY WM COJEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OITUOOK; paboTa HE BBIIOIHEHA.
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BAPHUAHT 1.

1. BpImosiHUTE TEXHUYECKUN PUCYHOK JETaju: MEPEePUCYMTe ABa BUIA, IOCTPOUTE TPETUI
BU/I ¥ BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaIN (AKCOHOMETPHUS JIETaIM).

2. PaboTa BBIOMHSAETCS 10 YKa3aHHBIM pa3MepaM Ha TETPaJHOM JIUCTE B KJIETKY ¢opmar A4
B coorBercTcBum ¢ [OCTom
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BAPUAHT 2.

1. BpInoiaHWTE TEXHUYECKUI PUCYHOK JETAJIN: IEPEPUCYHUTE ABA BUJA, IOCTPONTE TPETUI
BU/JI U BBITIOJIHUTE TEXHUUECKUH PUCYHOK JI€TaIl (aKCOHOMETPHS JIETaNH).

2. PaGota BhIMONHSAETCS 10 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KIETKYy ¢popMmatr A4
B coorBercTcBum ¢ [OCTom
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BAPHUAHT 3.

1. BpImoJiHUTE TEXHUYECKUN PUCYHOK JIE€TaJv: EPEPUCYHTE JIBa BUJIA, IOCTPONUTE TPETUIA
BU/I ¥ BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaIN (AKCOHOMETPHUS JIETaIM).

2. PaGota BhIMOIHSAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [OCTom
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BAPHUAHT 4.

1. BbINONHUTE TEXHUYECKUU PUCYHOK JIETAU: IEPEPUCYITE ABA BUJIA, IOCTPOITE TPETU
BU/I ¥ BBITIOJIHUTE TEXHUYECKUN PUCYHOK JIETaTH (AKCOHOMETPHUS JIETaJH).

2. PaGota BhIMONHAETCS 10 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmatr A4
B cootBeTcTcBUU ¢ [OCTom
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BAPHUAHT S.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JETaju: EPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I ¥ BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaIN (AKCOHOMETPHUS JIETaIM).

2. PaGota BhIMOIHSAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [OCTom
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BAPHUAHT 6.

1. BpInoiaHUTE TEXHUYECKUH PUCYHOK JETalli: IEPEPUCYHTE IBa BUJIA, [IOCTPONTE TPETUI
BUJI U BBIITOJIHUTE TEXHUUECKUN PUCYHOK JIETATIN (AKCOHOMETPHSI IETAIIH).

2. Pabota BhIMOIHAETCS 10 YKa3aHHBIM pa3MepaM Ha TE€TPaJHOM JIUCTE B KJIETKY ¢popmar A4
B cooTBeTcTcBUM ¢ [OCTom
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BAPUAHT 7.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JETaju: EPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI

BU/I ¥ BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaIN (AKCOHOMETPHUS JIETaIM).
2. Pabota BBINOIHAETCS 0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIMCTE B KJIEeTKy ¢popmatr A4

B coorBercTcBum ¢ [OCTom
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BAPUAHT 8.

1. BpInoiaHUTE TEXHUYECKUH PUCYHOK JETallU: IEPEPUCYHTE IBa BUJIA, [IOCTPONTE TPETUI

BUJI U BBIITOJIHUTE TEXHUUECKUN PUCYHOK TN (AKCOHOMETPHSI IETAIIH).
2. PaboTa BBINOIHAETCS IO YKa3aHHBIM pa3MepaM Ha TEeTPaJHOM JIMCTE B KJIETKY ¢popMmaTr A4

B coorBeTcTcBUH ¢ [ OCToMm
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BAPUAHT 9.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JETaju: EPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I ¥ BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaIN (AKCOHOMETPHUS JIETaIM).

2. Pabota BINOJHAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIETKY ¢popmaTt A4
B cootBeTcTcBUU ¢ [OCTom
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BAPHUAHT 10.

1. BpInoiaHUTE TEXHUYECKUH PUCYHOK JETallU: IEPEPUCYHTE IBa BUJIA, [IOCTPONTE TPETUI
BUJI U BBIITOJIHUTE TEXHUUECKUIN PUCYHOK JETaal (AKCOHOMETPHSI IeTalu).

2. Pabota BhIMOIHAETCS 10 YKa3aHHBIM pa3MepaM Ha TeTpaJHOM JIMCTE B KJIEeTKYy ¢popMmatr A4
B cooTBeTcTcBUM ¢ [OCTom
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BAPHUAHT 11.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JETaju: EPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I Y BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIeTalu (AKCOHOMETPHUSI I€TAIN).

2. PaGota BhIMOIHSAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [[OCToMm.

BAPUAHT 12.

1. BpInoiaHUTE TEXHUYECKUH PUCYHOK JE€Talli: NEPEPUCYHTE IBa BUJIA, IOCTPONTE TPETHI
BUJI U BBIIIOJIHUTE TEXHUYECKUN PUCYHOK JIeTalu (aKCOHOMETPHS JIeTalN ).

2. Pabota BhINOIHAETCS 10 YKa3aHHBIM pa3MepaM Ha T€TPaJHOM JIMCTE B KJIETKYy ¢popMmatr A4
B cooTBeTcTcBUM ¢ [OCTom
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BAPUAHT 13.

1. BpImosiHUTE TEXHUYECKUN PUCYHOK JETaju: MEPEPUCYMTE JIBa BUJIA, TIOCTPONTE TPETHIL
BU/I ¥ BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaIN (AKCOHOMETPHUS JIETaIM).

2. PaboTa BBINOIHACTCS 110 YKa3aHHBIM pa3MepaM Ha TeTPaJIHOM JIMCTE B KJIETKY ¢popmat A4
B coorBercTcBum ¢ [[OCTom.

2 63 it
: : &G “
Y | . 31
on Y iz ¥
26
: L . oy
ot R [E— —+ =
¥ A .
l, 26 :

BAPUAHT 14.

1. BpINoiaHUTE TEXHUYECKUH PUCYHOK JeTalli: NEpEepUCyiTe ABa BUAA, TOCTPONUTE TPETUI
BUJI U BBIITOJIHUTE TEXHUUECKUN PUCYHOK JIE€TAIN (AKCOHOMETPHSI IETAIIH).

2. Pabota BhINOIHAETCS 10 YKa3aHHBIM pa3MepaM Ha T€TPaJHOM JIMCTE B KJIETKYy ¢popMmatr A4
B coorBercTcBuM ¢ 'OCTom.
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BAPUAHT 15.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JIETANIM: MIEPEPUCYNUTE JIBA BUJIA, IOCTPONUTE TPETUI
BU/I ¥ BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaIN (AKCOHOMETPHUS JIETaIM).

2. PaGota BhIMOIHSAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [[OCToMm.
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BAPHUAHT 16.

1. BeimonHUTE TEXHUYECKUH PUCYHOK JI€Tallu: epepucyiTe 1Ba BU/IA, IOCTPONUTE TPETUH
BU/JI U BBITIOJIHUTE TEXHUUECKUI PUCYHOK JI€Tall (AaKCOHOMETPHS JIETaNH).

2. PabGoTa BbINONHAETCS 0 yKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIMCTE B KJIETKY popmaT A4
B cooTBeTcTcBUU ¢ [[OCTomMm.
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IMPOBEPOYHAS PABOTA Ne3
no pasaeiay 4. MaliMHOCTPOUTETbHOE YepUeHHe

MeToaudeckue yKa3aHusi K MPOBEPOYHOM padoTe

Jlannast pabora MOXXET OBITh HCIIOJIb30BaHA Ha JTare IMOBTOPEHUS WU
KOHTpOJisi 3HaHuW. Pa3zpaborano 2 Bapuanta 3amanusa. O6a BapuaHTa pabOTHI
PaBHOLICHHBI.

Pabota paccuutana Ha 45 MUHYT.

Kontpomupyemsie komnerenuun: OK 01, OK 02, TIK 2.1, TIK3.1

Kputepumn onenku:

«5» 0aJU10B BBICTABJISACTCH 00y4aOIIEMYCH, eCJIM:

- paboTa BBHITIOJIHEHA MTOJTHOCTHIO;

- BCE€ 3aJlaHUs BBITIOJIHEHBI MPABUIBLHO, BO3MOXHA OJHA HETOYHOCThH WJIU
ONKCKA, HE SBIIAIONIASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs Yy4eOHOro
MaTtepuania;

«4» 0aJ1a BBICTABJISIETCH 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBINOJIHEHA TOJHOCTHIO WM HEe MeHee yeM Ha 80 % oT oObema
3aJlaHus, HO B HEW UMEIOTCSA HEJIOUETHI M HECYIIIECTBEHHbIE OIIUOKH;

- paGoTa BBIIIOJIHEHA IIOJHOCTBIO, HO HCIHOJIb30BaHbl HauMMeEHee
ONITHUMAJTbHBIE TIOJIXOJIBI K PEIICHHUIO TIOCTABJIICHHON 3a]1a4H;

«3» 0aJju1a BhICTaBJIACTCH 00y4ar0IEeMyCsl, €CJIU:

- pa0GoTa BBINIOJIHEHA OOJEe YeM HaMoJOBUHY, JONYIIEHO Ooyiee Tpex
OIINOOK;

«2» 0aJ11a BBICTABJISAETCHA 00Y4aOIIEMYCsl, €CJIN:

- paboTa BBINOJTHEHA MEHBIIIE Y€M HAIOJIOBUHY WJIM COJEPXKUT HECKOJIBKO
CYIIIECTBEHHBIX OITUOOK; paboTa HE BBIIOIHEHA.
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1 BAPUAHT

3aganue 1

[aiite onpenenexue:
UYeprex getanu — 310 .........

3aganue 2
JaiiTe onpeneneHue pa3pes3a, H300paKeHHOTO Ha PUCYHKE

B

o
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3ananue 3
Kak o603HauaroTCs ceueHus Ha 4epTekax — OMUILIUTE U 3apUCYiTe

3aganue 4
Kak Ha3zpiBaeTcs paspes, U300paKeHHbIN HA pUCYHKE?
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3amanme 5
Kaxk HaspiBaercs pe3pba, 0003HaUeHHAs Ha YepTexe?

L
N
\j‘.

3

3amanmne 6
Uro 0003HavaeT JaHHbIN 3HAK LIEPOXOBATOCTU OBEPXHOCTHU?

' Ra 125

3amanme 7

[aiite onpenenexue:
Cxema — 970 .........

3aganue 8
Jaiite onpenenenne mpocToro (GPoHTAIHLHOTO pa3pesa.
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2 BAPUAHT

3aganue 1

[aiite onpenenexue:
COOpOYHBI YepPTEK — ITO ..........

3aganue 2

a) [laiite onpenenenue paspesa 1o pUCyHky 1
0) Kak Ha3wIBaeTCs pa3pe3 Ha puUCyHKe 1B?

Pucynoxk 1 Beimoninenue paspesa Jieraiu

ull
N

3amanmne 3
[aiite onpeneneHne HaKJIIOHHOTO pa3pe3a. Kak BBIMOIHAIOTCS HAKJIOHHBIE Pa3pe3bl — OMUIIUTE.

3ananue 4
Kak o603HauaroTCs pa3pes3sl Ha YepTeKax — OMUIIUTE U 3apUCyNTe

3amanue 5
Kak Ha3biBaeTcs pa3pes, n300pakeHHBIN Ha pUCYHKE?
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3aganue 6

Kak HazpiBaercst pe3bba, 0003HaueHHAsE HA yepTexe?
M7

e T i

%}

e ¥ S

3ananue 7
Urto o003HaYaeT JaHHBIN 3HAK IEPOXOBATOCTH MOBEPXHOCTH?

a

Sy

3amanne 8

Jaiite onpenenenue:
Cnemudukamnus — 370...
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4.

HPOMEXYTOUYHASA ATTECTAIIUA

IlepeyeHb BONPOCOB /151 IPOMEKYTOUYHOM ATTECTALUU
(mud epeHMPOBAHHBIN 3a4eT)

HazoBute ocHoBHBIE hopmatsl yeptexeid mo 'OCT 2.301 — 68

Kak 00pa3yrorcst 10moHUTEbHBIE (POPMAThI YePTEKEH?

B kakux npenenax J0KHA OBITH TOJIIMHA CIUIOMIHON TOJCTONH OCHOBHOW JIMHUN?
Kakasg TommmuHa npuHATa U8 LITPUXOBOM, IUTPUXIIYHKTUPHOW TOHKOW U

CIUIOIIIHOM BOJIHUCTOU JIMHUU B 3aBUCHUMOCTH OT TOJIIIWHBI CIJIONTHOHN TOJICTOM OCHOBHOI?

5.

6

1.

8.

9.

10.
11.
12.
13.
14.

IPSAMO
15.
16.
17.
18.
19.
20.
21.
22.
U30METpUU

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Kakue ycTaHOBIEHBI pa3Mephl mpuQTa U 4eM onpeensercs pazmep mpudra?
HazoBwute criocoObl IeJICHHs OKPY>KHOCTH Ha PaBHBIC YacTH

Urto Takoe compspkeHue?

Kak onpenensiroTcst TOUYKU CONPSIKSHUs?

Yro Ha3kIBaeTCsd YKJIOHOM U KaK OIPCACIIUTL €TI0 BeJII/I‘~II/IHy?

Yo Ha3bIBACTCS KOHYCHOCTBIO?

Kakue npsiMbie Ha3bIBalOTCS IPSMBIMHU OOIIETO TTOJOKEHUS ?

Ha3zoBuTe OCHOBHBIE INIOCKOCTH TPOCKIIHIA

UTo0 Takoe KOMIUIEKCHBIN YepPTeX U KAaKOBBI IIPaBUiIa €ro MOCTPOCHUS?

Jaiite ornpeneneHue ropu30HTaIbHO-, PPOHTAIBHO- U MTPOPUIEHO-TTPOCIIUPYIOLICH

OCHOBHbIE TUNIOCKOCTH MPOEKUUN. TpexrpaHHblid yroi.

KOMIUTEKCHBIN 4epTEX IIIOCKOCTH U €70 COCTABIIAIOLINE

YTo Takoe MI0CKOCTh YPOBHS?

Kak moxeT ObITh 3a/1aHa IJIOCKOCTh Ha KOMIUIEKCHOM 4epTexe?

Crieqibl IJIOCKOCTU M TOYKH CXO/a CIIEI0B

[T1nockocTh 00IIEro MOJI0KEHUS

CniocoOsI peoOpa3oBaHUst MPOEKITHIA

Buasl akcoHoMeTpHuecKMX NpoeKnuil. PacronokeHne KOOpAMHATHBIX OCEed B

[TocTpoeHre H30MeTPUUIECKON TPOECKIIUH OKPYKHOCTH

ITocTpoeHune ToYEK Ha MOBEPXHOCTH MHOTOTPAaHHUKA

[Tpoekium reoMeTpuyecKux Tel

KoMmriuiekcHbIi yepTex MOoJenu

AKCOHOMETpUYECKast MPOESKIIUS MOJIETH

Kak onpenensiercs Ha KOMIIJIEKCHOM YEPTEKE JEHCTBUTENbHBIN BUJ] CEUCHMUS !
YTo MOKAa3bIBAIOT B CEUCHUN?

UYrto Ha3bIBaeTCs JIMHUEH nepexoia’?

Kaxk cTpoutcs nuHus nepecevyeHus: TOBEPXHOCTEN?

Yceuenue nupaMuibl IIIOCKOCTh

AJNTOPUTM TTOCTPOEHUS Pa3BEPTKU MTUPAMHUIBI

DJIEMEHTHI TEXHUYECKOTO PUCOBAHUS

KakoBa nocienoBaTeIbHOCTh BBIMOJHEHUSI TEXHUYECKOTO PUCYHKA?
Kakyumu npaBuiaMu mosib3yrOTCsl IPU  BBIMOJIHEHUU TEXHUUYECKOTO PUCYHKA?
BBITTOTHUTE pUCYHOK IIECTUTPAHHOM TalKU

Bunsl nznenui

Buabl KOHCTPYKTOPCKUX TOKYMEHTOB

OCHOBHbIE HAAMUCHU HAa MAIIMHOCTPOUTENIbHBIX YepTexKax

CucreMa pacroyiokeHUs U300pakeHuit

Kak odopmisitor n3o0paxkeHust, Ha3bIBaeMble BUIOM?

Kaxkas pazHuiia Mexx1y OCHOBHBIM U JIOMTOJTHUTEIbHBIMA BUJAMH?
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44. OcHoBHbIC BUBL. VX 0003HAUEHUE HA YEPTEKE.

45. Kakwue »neMeHTsI JeTalei Ha MPOAO0JIbHBIX pa3pe3ax He 3allTPUXOBBIBAIOT?

46. Uto HaA3BIBACTCS CIOKHBIM pa3pe3om?

47. Kaxkas pazHuia Me1y pa3pe3oM U ceueHuem?

48. Pa3pe3 meranu — pa3HOBUIHOCTH, 0003HAUYCHHE HA YEPTEIKAX

49. TlpomonbHBIA U MONEPEUHBIN pa3pe3

50. Cnoxuble pa3pe3bl

51. Ceuenue — Buabl, 0003HAUCHUE HA YEPTEIKAX

52. Kak HaHOCAT WITPUXOBKY (HUTYp cedeHus?

53. BblHOCHBIE 37IEMEHTHI

54. Kakue yCIOBHOCTM H YIPOIICHUS MPHUMEHSIOT Ha MalIMHOCTPOUTEIBHBIX
yepTexax?

55. HazoBure Bubl CTaHAAPTHBIX PE3bO

56. Bwupasl cranmapTHBIX pe3b0 U X 0003HAYCHUE HA YepTEkKaX

57. Coer pe3b0Obl, packu, IPOTOUYKH

58. CrannaptHblie pe3b00BbIe KPENEKHBIE 1€TANHU — OOITHI, BUHTHI, IITUIBKU

59. Pe3n0OoBEIC cOeTMHECHUS

60. Hanecenue pazmepoB Ha MY

61. Jlomycku u mocaaku

62. IllepoxoBaTOCTh MOBEPXHOCTH

63. OO0o3HaueHHE MOKPHITUI

64. TekcToBble HAAMKUCH HA YEPTEIKAX

65. BrImosHEHNE YCKU30B JIeTaleH

66. BrmosHeHHE paboUnX YepTEKEH aeTanen

67. Pa3bemHBIC 1 Hepa3bEeMHBIC COSAMHCHHS IeTaICH

68. Uto Takoe uepTex o0IIero Buaa’?

69. IlepeunciuTe MOCIEIOBATEIFHOCTh BBHIMOJHEHUSI COOPOYHOTO YepTeKa T'OTOBOTO
u3enus

70. U3 kakux paszenoB COCTOUT crienu(uKarus?

71. KakoBbl npaBuiIa HAHECEHUS] HOMEPOB MO3UIMKA Ha COOPOYHBIX YepTexax?

72.  Kak opopMIISIOT YepTEXN CBAPHBIX, KJIICTAHBIX M apMUPOBAHHBIX M3/IETHNA?

73. Kaxkue pazMepbl HAHOCAT Ha COOPOYHOM yepTexe?

74. Yro nogpasymeBaeTcs O] YTEHUEM YepTeska oOuiero suaa?

75. Kak mTpuxyroT B pa3pe3e CoONnpuKacarolyecs JeTanu?

76. Hanecenne HOMEpOB MO3UIIMH 1 pa3mepoB Ha CY

77. Yto Ha3bIBaeTCs AETAIMPOBAHUEM?

78. llepeunciuTe pa3HOBHIHOCTH CXEM

79. Kaxkue Buanl cxeMm Bbl 3Haere?

80. Kaxkwue ycrnoBHble rpadudeckre 0003HAUSHHS AIIEMEHTOB CXEM BBI 3HaeTe?

81. Uro Takoe AIEeMEHTHI CXEMbI?

82. CxeMsl Kele3HOIOPOKHBIE

83. DneKkTpuuecKue cXxembl

84. Kwunemarnueckue CXeMbI

85. Urto MOXHO BBIIONHSATE ¢ moMotiso MS Visio 20077

86. Kaxkue ocHOBHBIE cBeieHUs 0 iporpamme MS Visio 2007 BbI 3HaeTe?

87. Ilepeuncnute npeumyiectBa MS Visio 2007.

88. Uro comepxut okHo npuioxeHuss MS Visio 2007 comepxut?

89. UYro cogepxut mento MS Visio 2007?

90. Kaxkue nmpumutuBel MS Visio 2007 BbI 3HaeTe?

91. Kak 3anmyctuts nporpammy MS Visio 20077

92. KakoBa mocienoBaTebHOCTh paboThI ¢ cructeMoit MS Visio 20077

93. Kak BBIOJHHUTH MOCTpOCHUE MPOCTHIX 00BekTOB MS Visio 20077
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94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.

C noMOIIIBI0 KaKoW KOMaH bl IPOU3BECTH HaHeceHue mrpuxoBku MS Visio 20077
Kak penaktupoBars 00bekTsl MS Visio 20077

KakoBbI Tp OCHOBHBIX JICUCTBHS 110 co3aanuio qokymenTa MS Visio 20077

Yro Takoe (purypbl, HaOOPHI FIJIEMEHTOB | 11a0JI0HHBI B Visio?

Kak ObICTpO c031aTh (POHOBYIO CTpAHHILY C TOMOIIBIO (pUTyphl hoHa?

Kak HapucoBath Ayry ¢ mOMOIIBIO TpadUueCKUX MPUMUTHBOB?

Kak HapucoBatb ayry ¢ nomouibto uHctpymenra "Jlyra" unu "Kapangam"?

Kaxkoe 3nauenue umeror purypsl Visio?

Kakue tumnsl puryp Visio Bbl 3Haete?

Kaxkue mects crioco6oB u3BieueHus: Guryp Visio BbI 3HaeTe?

Kak MOxXHO co371aTh COOCTBEHHbBIE (DHUTYpHI, HCIONb3YS HaHEIb HHCTPYMEHTOB

«Pucosanue»?

105.

Kak MOXHO co371aTh COOCTBEHHBIE MOJB30BATEIbCKHE (UTYPHI M JOOABUTH HX B

Ha60p 3JICMCHTOB, ,Z[OCTYHHBIP'I JJIA W3MEHEHHS?

106.
107.
108.
109.
110.

Kak co3naTh 351€eMEHTBI 2JIEKTPUUECKUX CXEM?

Kak co3naTh 21MeKTpHUeCcKyIO CXeMY, UCIIONIb3Yys COOTBETCTBYIOIINE AIEMEHTHI?
KaxoB nopsiiok paboThl IpU CO3/1aHUM YEPTEKA JETATH?

C noMouibI0 Kakux HTHCTPYMEHTOB CO3JAI0TCSl UEPTEKH MPOCTEHIINX JIeTanei?
KakoBa nocieaoBaTeIbHOCTh CO3JaHMS CXEMbI CTAHIIUU?
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buiers! nis nposeaenus 1uggepeHupoOBaHHOIO 3a4€eTa

Metoanyeckue ykazanus K J1u@pepeHuupoBaHHOMY 3a4eTy

JanHast pabota MOXeT ObITh MCIOJIb30BaHA Ha ATarie KOHTPOJS 3HAHUM.
Pa3zpabotano 17 BapuanToB 3aanuii. Bce BapuanTbl pabOThI paBHOIICHHBI.

Pabora paccunrana Ha 1 yac 30 MUHYT.

Kontpomupyemsie komnerenmu OK 01, OK 02, I1K 2.1, T1K3.1.

Kputepumn onenku:

«5» 0a/1710B BBICTABJISIETCS] 00y4YaloIIeMYCsl, eCJIN:

- paboTa BBIIOJIHEHA MTOJHOCTHIO;

- BCE 3a/JaHMs BBITIOJIHCHBI MPABUIBLHO, BO3MOXHA OJHA HETOYHOCTH WJIU
OIKCKA, HE SIBIIAIONIASCS CIIEICTBUEM HE3HAHUS WIM HEMOHUMaHUs y4eOHOTO
MaTtepuania;

«4» 0anJ1a BBICTABJISIETCHA 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBINOJIHEHA TOJHOCTHIO WM HEe MeHee 4eM Ha 80 % oT oObema
3aJlaHus, HO B HEW UMEIOTCSA HEJIOUEThl M HECYIIECTBEHHbIE OIUOKH;

- paboTa BBINIOJIHEHA TOJHOCTHIO, HO UCIOJIb30BaHbl HaWMEHEe
ONITHMAJTbHBIE TIOJIXOIBI K PEIICHHUIO TIOCTABJIICHHON 33]1a4H;

«3» 0aJju1a BhICTaBJIAETCH 00y4arOIEeMyCsl, €CJIU:

- pa0GoTa BBINIOJIHEHA OOJ€E YEM HAIMOJOBHHY, JONYIIEHO Oojiee Tpex
OIINOOK;

«2» 0aJ1a BBICTABJISAETCHA 00Y4aIOIIEMYCsl, €CJIN:

- paboTa BBIOJTHEHA MEHBINIC YeM HAIOJIOBHHY WJIH COJEPKHUT HECKOJBKO
CYIIIECTBEHHBIX OITUOOK; paboTa He BBIIOIHEHA.
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MunucrepcTBo Tpancnopra Poccuiickoii ®egepanun
DenepaibHOE ATEHTCTBO KeJIe3HOA0P0KHOI0 TPAHCIOPTA
DenepajibHOE TOCYIAPCTBEHHOE OK0IKeTHOE 00pa3oBaTe/ibHOe
yupe:kleHue Bbicero o0pa3oBaHus
«IIpMBOJKCKMH TOCYy1apPCTBEHHbIH YHUBEPCUTET MYTel COOOEHUsI»

Paccmotpeno:
Ha 3aceIaHuM [TUKIOBOU
KOMMCCHH
o0mmenpodeCCHOHAIBHBIX H
MaTeMaTHdYCCKUX AUCHUITIINH
[Ipotokomr Ne
OT «___ »
[Ipencenarens LIK
®.1.0.

20 T

Buer Nel
JAnddepenuupoBanHblii 3aueT
10 AUCLUIUINHE
OI1.01. Un:xenepuas rpaguka
JUTSL CIIEIIUAIBHOCTH
23.02.01 Opranu3zaius nepeBO30K 1
yIIpaBJICHUE HA TPAHCIIOPTE (10
BHJIaM)

['pymimsl

«

Yr1Bepxkaaro:
HavanpHuk yueOHOTO
oTaena

©.1.0.

» 20
T.

Ilepeueptuts, uctpaBiss

JIOTYIIEHHBIE OLTNOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA

®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHHue BbICIIEro 00pa3oBaHusA
«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmorpeno: buser Ne2 YTBepxaaro:
Ha 3aCEelaHUH LIUKJIIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yaebHOTO
KOMMCCHH 10 JUCLMIUINHE ornena
obmenpopeccuOHaIbHBIX U OI1.01. Mn:xenepHasi rpaguka
MaTEMATHYECKUX TUCILUILINH VIS COELUATILHOCTU d.N.0.
[Tpotokom Ne 23.02.01 Opranuzaiusi IEPEBO30K U |  « » 20
OT «__ » 20 yIpaBjIeHUE Ha TpaHCIIOPTe (10 T.
[Ipeacenarens K BHJIAM)
®.1.0. ['pynmbt
[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu

DerepajibHOE AaTEHTCTBO JKeJIe3HOA0POKHOT0 TPAHCIOPTA
®denepajbHOE TOCYAAPCTBEHHOE OHOIKETHOE 00pa3oBaTe/ibHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUU [IUKJIOBOM
KOMMCCHH
o0menpodeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JTUCLUUILINH
[Iporokom Ne

OT« » 20 T

[Ipencenarens LIK
©.1.0.

buier Ne3
JuddepeHupoBaHHBIN 3a4eT
10 JUCLUIUINHE
OI1.01. Un:xeHepHas rpauka
JUIs CIIELIUAIbHOCTH
23.02.01 Opranu3anus nepeBo3oK 1

yIpaBJICHHE Ha TpaHcTopTe (110

BHJIAM)

['pynimbi

«

Y1Bepxaaro:
HavansHuk yaeOHOTO
otaena

®.1.0.

» 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH

840
M2y

R15

|

3

NN
-
15

. Y

24

-

40

AT

w
N
10

922
o VA
~| V)
V'
".:'/ //
IS
1
D14
o
[IpenonaBarens

R
o d
>-1-4

90

= L(moixa

236




Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®DegepanbHOE ATEHTCTBO 7KeJIEe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIero 00pa3oBaHusA
«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aCeJaHUU [IUKJIOBOM
KOMHUCCHUH
o0menpodeCcCHOHANBHBIX U
MaTeMaTHYeCKUX JUCLUUTUIINH
[Iporokom Ne
OT «___ » 20
[Ipencenarens LIK

©.1.0.

buier Ne4
JAuddepeHuupoBanHblii 3aueT
10 JUCLMIUINHE
OI1.01. Un:xeHepHas rpauka
JUISL CIIELUAIbHOCTH

23.02.01 Opranu3anus nepeBo3oK 1

yIpaBJeHHe Ha TPaHCIopTe (110
BHIaM)
['pynimbi

«

Y1Bepxaaro:
HavansHuk yaeOHOTO
oTaena

®.N.0.

» 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro o0pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUM UKIOBOM
KOMMCCHH
o0mIenpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JTUCLUUILINH
[Iporokom Ne

OT« » 20 T

[Ipencenarens LIK
©.1.0.

Bbuier NeS
JuddepeHupoBaHHBIN 3a4eT
10 JUCLUIUINHE
OI1.01. Un:xeHepHas rpauka
JUIs CIIELIUAIbHOCTH
23.02.01 Opranu3anus nepeBo3oK 1
yIpaBJICHHE Ha TpaHcTopTe (110
BHJIAM)

['pynimbi

Y1Bepxaaro:

HavansHuk yaeOHOTO
otaena

®.1.0.

« » 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIero 00pa3oBaHusA
«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aCeJaHUU [IUKJIOBOM
KOMHUCCHUH
o0menpodeCcCHOHANBHBIX U
MaTeMaTHYeCKUX JUCLUUTUIINH
[Iporokom Ne
OT «___ »
[Ipencenarens LIK
©.1.0.

20 T

buier Ne6
JuddepeHupoBaHHBIN 3a4eT
10 JUCLUIUINHE
OI1.01. Un:xeHepHas rpauka
JUIs CIIELIUAIbHOCTH
23.02.01 Opranu3anus nepeBo3oK 1

ylipaBJIeHUE Ha TpaHcropre (110

BHIaM)

['pynimbi

Y1Bepxaaro:
HavansHuk yaeOHOTO
oTIena

®.1.0.
20

T.

« »

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH

¢ 28
@16
T
-~ 1 |
~ P16
t JA_. 1
] | |
®10 ®10
WSS NS - S S ——
R20 ;
4 ©
| il
90
e — —— —— —
Onopa

[Ipenonasareins

239




Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA

detepabHOE rOCyIapCTBEHHOE OI0)KETHOE 00pa3oBaTebHOe

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUM UKIOBOM
KOMMCCHH
o0menpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JTUCLUUILINH
[Iporokom Ne

OT« » 20 T

[Ipeacenarens K
©.1.0.

Buier Ne7
JAuddepeHuupoBanHblii 3aueT
10 TUCIUIUINHE
OI1.01. Un:xeHepHas rpauka
JUISL CTICUATbHOCTH
23.02.01 Opranu3anus nepeBo3oK 1
yIpaBjeHUE Ha TpaHCIIOPTE (110
BHJIAM)

['pynmbt

«

Y1Bepxaaro:
HavansHuk yaeOHOTO
otaena

®.1.0.

» 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH

IIpenonaBarens

240




Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

HA 3aC€JaHUH UKIOBOM
KOMMCCHH
o0mIenpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JTUCLUUILINH
[Tporokoa Ne

OT« » 20 T

[Ipeacenarens K
©.1.0.

Buier Ne§
JAuddepeHuupoBanHblii 3aueT
10 TUCIUIUINHE
OI1.01. Un:xeHepHas rpauka
JUISL CTICUATbHOCTH
23.02.01 Opranu3anus nepeBo3oK 1
yIpaBjIeHUE Ha TpaHCIIOPTe (10
BHJIAM)

['pynmbt

«

Y1Bepxaaro:
HavansHuk yaeOHOTO
otaena

®.1.0.

» 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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MunucrepcTBo Tpancnopra Poccuiickoii ®egepanun
®egepanbHOEe ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA

DenepajibHOE TOCYAAPCTBEHHOE 0I01KeTHOE 00pa3oBaTe/IbHOE

yupeskJaeHue BbICIIero o0pa3oBaHusA

«IIpUBOJIKCKHI TOCYIaPCTBEHHbI YHMBEPCUTET NyTell cO00eHUsD)

Paccmortpeno: Buier Ne9 YTBepxaaro:
Ha 3aCeaHUH LUKIOBOU Ju¢depeHupoBaHHbIN 3a4eT HauanbHuk yuebHOro
KOMHCCUU 10 JTUCUHUIUINHE oTaena
o0uienpodeccuoHaNbHbIX U OI1.01. Un:xeHepHas rpaduka
MaTeMaTHYECKUX TUCIHUILUTHH JUISL CTIEIUATBHOCTH ®.1.0.
IIporokon Ne 23.02.01 Opranu3zanus NepeBO30K U |« » 20
OT«__ » 20 1. yIpaBJIeHUE Ha TpaHCIopTe (I10 T.
[Ipencenarens [IK BHJIaM)
®.1.0. ['pynmst
[lepeuepTuTh, UCTIpaBIIsAs AONYIICHHbIE OLIMOKH
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Munucrepcrso Tpancnopra Poccuiickoi ®enepauuu
®degepanbHOE ATEHTCTBO KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIEro 00pa3oBaHusA
«IIpMBOKCKHI rOCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmortpeno: buaer Nel0 YTBepxaaro:
Ha 3aCEelaHUM LIMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yuebHOTO
KOMHCCHH 10 JUCLMIUINHE oTnena
o01enpopecCuOHABHBIX U OI1.01. Mn:xenepHasi rpaguka
MaTEMATHYECKUX TUCIUILINH VIS COELUATILHOCTU d.N.0.
[Ipotokon Ne 23.02.01 Opranuzaiusi IEPEBO30K U |  « » 20
OT «__ » 20 yIlpaBJeHHE Ha TpaHCIopTe (110 T.
[Ipencenarens LIK BHJIaM)

®.1.0. I'pynmst

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC ONIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIero 00pa3oBaHusA
«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aCeJaHUM UKIOBOM
KOMHUCCHUH
o0mIenpopeCcCHOHANBHBIX U
MaTeMaTHYeCKUX JUCLUUTUIINH
[Iporokom Ne
OT «___ » 20
[Ipeacenarens K

©.1.0.

Buuer Nell
JAuddepeHuupoBanHblii 3aueT
10 JUCLMIUINHE
OI1.01. Un:xeHepHas rpauka
JUISL CIIELUAIbHOCTH

23.02.01 Opranu3anus nepeBo3oK 1

yIpaBjIeHUE Ha TpaHCIIOPTe (10
BHJIAM)
['pynmbt

Y1Bepxaaro:

HavansHuk yaeOHOTO
otaena

®.1.0.

« » 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIero 00pa3oBaHusA
«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmorpeno: buser Nel2 YTBepxaaro:
Ha 3aCelaHUM LIMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yuebHOTO
KOMMCCHH 10 JUCLMIUINHE ornena
o0enpopecCuOHABHBIX U OI1.01. Mn:xenepHasi rpaguka
MaTEMATHYECKUX TUCILUILINH VIS COELUATILHOCTU d.N.0.
IIporokoi Ne 23.02.01 Opranu3zanus NEPEBO30K U | « » 20
OT «___ » 20 yIpaBJeHHe Ha TPaHCIopTe (110 T.
[Ipencenarens LIK BHJIAM)
®.N.0. ['pynimbi
[lepeyepTuTh, UCTIpaBIISAs JONYIICHHBIE OITHOKH
. 38 | lTodfecka
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro o0pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUU [IUKJIOBOM
KOMMCCHH
o0menpodeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JTUCLUUILINH
[Iporokom Ne

OT« » 20 T

[Ipencenarens LIK
©.1.0.

Buier Nel3
JAuddepeHuupoBanHblii 3aueT
10 JUCLMIUINHE
OI1.01. Un:xeHepHas rpauka
JUISL CIIELUAIbHOCTH

23.02.01 Opranu3anus nepeBo3oK 1

yIpaBJeHHe Ha TPaHCIopTe (110
BHJIAM)
['pynimbi

Y1Bepxaaro:

HavansHuk yaeOHOTO
otaena

®.1.0.

« » 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA

detepabHOE rOCyIapCTBEHHOE OI0)KETHOE 00pa3oBaTebHOe

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aCeJaHUM UKIOBOM
KOMHUCCHUH
o0mIenpopeCcCHOHANBHBIX U
MaTeMaTHYeCKUX JUCLUUTUIINH
[Ipotokon Ne
OT «___ » 20
[Ipeacenarens K

©.1.0.

Buuer Nel4
JAuddepeHuupoBanHblii 3aueT
10 TUCIUIUINHE
OI1.01. Un:xeHepHas rpauka
JUISL CTICUATbHOCTH
23.02.01 Opranu3anus nepeBo3oK 1
yIpaBjIeHUE Ha TpaHCIIOPTe (10
BHJIAM)

['pynmbt

Y1Bepxaaro:
HavansHuk yaeOHOTO
otaena

®.1.0.

» 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUM UKIOBOM
KOMMCCHH
o0mIenpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JTUCLUUILINH
[Iporokom Ne

OT« » 20 T

[Ipeacenarens K
©.1.0.

Buuer NelS
JAuddepeHuupoBanHblii 3aueT
10 TUCIUIUINHE
OI1.01. Un:xeHepHas rpauka
JUISL CTICUATbHOCTH
23.02.01 Opranu3anus nepeBo3oK 1
yIpaBjIeHUE Ha TpaHCIIOPTe (10
BHJIAM)

['pynmbt

«

Y1Bepxaaro:
HavansHuk yaeOHOTO
otaena

®.1.0.

» 20
T.

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA

®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHHue BbICIIEro 00pa3oBaHus
«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmorpeno: buaer Nel6 YTBepxaaro:
Ha 3aCEelaHUH LIUKJIIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yaebHOTO
KOMHUCCHUH 10 TUCIUIUINHE oTaena
obmenpopeccuOHaIbHBIX U OI1.01. Mn:xenepHasi rpaguka
MaTEMATHYECKUX TUCILUILINH VIS COELUATILHOCTU d.N.0.
[Ipotokon Ne 23.02.01 Opranuzaiusi IEPEBO30K U |  « » 20
OT «__ » 20 yIpaBjIeHUE Ha TpaHCIIOPTe (10 T.
[Ipeacenarens K BHJIAM)

®.1.0. ['pynmbt

[TepeuepTuTh, UCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Pocceuniickoin ®enepauuu
®degepanbHOE ATEHTCTBO 7KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepabHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOKCKHUI roCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmorpeno: buaer Nel7 YTBepxaaro:
Ha 3aCEelaHUH LIUKJIIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yaebHOTO
KOMHUCCHUH 10 TUCIUIUINHE oTaena
obmenpopeccuOHaIbHBIX U OI1.01. Mn:xenepHasi rpaguka
MaTEMATHYECKUX TUCILUILINH VIS COELUATILHOCTU d.N.0.
IIporokoi Ne 23.02.01 Opranu3zanus NEPEBO30K U | « » 20
OT «__ » 20 yIpaBjIeHUE Ha TpaHCIIOPTe (10 T.
[Ipeacenarens K BHJIAM)
®.1.0. ['pynmbt
[lepeyepTuTh, UCTIpaBIISAs JONYIICHHBIE OITHOKH
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