[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®K1O: Kopotkos Cepreit JleoHnaoBuy

LomkHocts: upextop UTXKT - dunuan MpuslYTC
[ata nognucanus: 14.07.2026 08:36:45

YHMKANbHbI NPOrPaMMHBIA KNHOY: prmomenne 27 x IITIICC3
705b520be7¢208010fd7fb4dfc76dbd29d240bbe 0 CHEeNHAJIBLHOCTH 23.02.01

®OH/I OLIEHOYHBIX CPEJCTB
YUEBHO! AUCHUILIAHBI

OI1.01 Huscenepnaa cpaghuxa
OCHOBHOI1 MPo(ecCHOHATBHOI 00pa30BaTeIbHOI MPOrPaMMbI
MO0 CNeNUAJIBLHOCTH
23.02.01 Opzanuszayus nepeso3ok u ynpasjienue Ha mpancnopme (no euoam)
(ba3oBast HoaAroTOBKA cpeaHero npodeccuoHaIbLHOr0 00pa3oBaHus)



Ll Ol et e

N =

Copaep:xanue

[TactiopT KOMITJIEKTa KOHTPOJIBHO-OIIEHOYHBIX CPEJICTB.

Pe3ynbrathl ocBOSHUS Y4eOHOH NUCITUTUTHHEI, TTOJICKAIINE TIPOBEPKE.
OneHka 0CBOCHHUS Y4€OHON JUCHUTIIAHBIL:

@DOpMBI 1 METOJIBI OIICHUBAHMUS.

KoaudukaTop oieHOYHBIX CPENICTB.

3amanHus 7151 OIICHKW OCBOCHMS TUCIIMIUIAHEI.



1. TITacmopT KOMILIEKTAa KOHTPOJbHO-OLEHOYHBIX CPeICTB

B pesynabraTte ocBoenust yuyeOHoW gucuuruinHbl OI1.01 Huowcenepnas
epaguka obydaroumiicss nokeH obmnagate npenycMorpeHHbiMu PI'OC  mo
crienanbHOCTH 23.02.01 Opeanuszayus nepego3ok u ynpasieHue Ha mpaHcnopme
(no euoam) (6azoeas nod2omoexa) ClenyOIUMU 3HAHUAMH, YMEHUSIMU, KOTOPBIE
dbopMmupyroT mpodeccnoHaNTbHbIE KOMIIETEHIINH, U OOIIMMH KOMITETEHIUSIMHU:

VY1 - unTaTh TEXHUYECKHUE YEPTEKU;

VY2 - 0popMISITh MPOSKTHO-KOHCTPYKTOPCKYIO, TEXHOJIOTHUYECKYIO U IPYTYIO
TEXHUYECKYIO JOKYMEHTAIIUIO.

31 - OCHOBBI IPOEKLIMOHHOTO YEPUECHHUS],

32 - mpaBuia BBINOJIHEHUS YEPTEKEW, CXEM U O3CKHU30B IO MPOPUIIIO
CIEUATbHOCTH;

33 - cTpyKTYypy M OQOpMIIEHHE KOHCTPYKTOPCKOM, TEXHOJOTHMYECKOM
JOKYMEHTAIlMU B COOTBETCTBHH C TPEOOBAaHUSIMHU CTAHAAPTOB.

OK 01. Beibupats cioco0bl pemenus 3a1a4d NpopecCHOHATBHON JeITEIbHOCTH
MPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEIACTBA IIOWCKA, aHadu3a U
MHTEpIpeTanuu nHpOpMali U HHPOPMALMOHHBIE TEXHOJOTUU JIJISl BBIIIOJHEHUS
3a]1a4 MPO(PECCUOHAIBHOMN 1E€ATETbHOCTH.

dopwmoii aTTecTaluu 10 yueOHOH JIUCLIUILIIMHE ABJIACTCS
aupdepeHIMPOBAHHBIN 3a4€T.



2.  Pesyabratsl
npoBepKe
2.1.

OCBOEHHMS Y4YeOHOW MCIUIJIMHBI,

nmoaJjaekaiue

B PE3YJIbTAaTC aTTCCTAINMN II0 yqe6H0ﬁ AUCHUIIIIMHEC OCYHICCTBIIICTCA

KOMILJIEKCHAsI TPOBEpKa CIENYIOUMX YMEHUN W 3HaHWM, a TakkKe JIUHAMHKA
dbopmupoBaHus 00IKX, TPODHECCUOHATBHBIX KOMITETCHIIUN:

Pe3ysabTarsl 00yyeHus

IMoka3aTesu olleHKH pe3yJabTaTa

®opMa KOHTPOJIS U

(¥, 3, OK/IIK) OLleHUBAHMSI

YMmersb:

VY1 - yurath TEXHUYECKUE CBOOOTHOE BJIaJIeHHE TEXHUKOM UTEHUSI | SKCIIEPTHOE

YePTEKH TEXHUUYECKUX YepTexei HaOroIeHne Ha

OK 01, OK 02 MPAKTUYECKUX
3aHATHUSX, OLICHKA
BBITIOJTHEHUS
rpaduyeckux pador,
nuddepeHIMpOBaHHBIN
3ayer

Y2 - opopMIATh IPOEKTHO- BJIa/ICHHE OCHOBHBIMH IIPUEMaMHU HKCIIEPTHOE

KOHCTPYKTOPCKYIO, PabOTBHI € TPOEKTHO-KOHCTPYKTOPCKOW, | HAOIIOJAEHHE Ha

TEXHOJIOTHYECKYIO U IPYTYIO TEXHOJIOTHYECKON U Ipyroi MPAKTUYECKUX

TEXHUYECKYIO JOKYMEHTAIMIO | TEXHUYECKOW TIOKyMEHTAIHEH 3aHATHUSX, OLEHKA

OK 01, OK 02 BBIITOJIHCHUS
rpaduyeckux pador,
nuddepeHIMpOBaHHBIN
3ayer

3Harth:

31 - OCHOBBI TPOEKITUOHHOTO 3HaTh OCHOBBI MMPOEKIIMOHHOTO HKCIIEPTHOE

YepUYeHUS YepUeHHUs], TPaBUIIa BHITIOTHEHUS HaOI0/IeHUEe Ha

OK 01, OK 02 yepTexel, CXeM U ICKU30B IIPU MPaKTUYECKUX

perieHny TpoeCCUOHANBHBIX 33/1aY | 3aHATHUAX, OI[EHKA

BBITIOJTHEHUS
MPAKTUIECKUX

(rpaduueckux) pador,
YCTHBIH OIpOC,

b depeHIMpOBaHHBIN
3a4eT

32 - npaBuiia BHITOJTHEHUS 3HATh TIPABWJIA BHIIOTHCHUS IKCIIEPTHOE

YepTexkei, CXeM U ICKU30B T10 YepTEeKEe, CXeM U ICKU30B TIPH HaOJII0IeHUE Ha

MPOMHITIO CHISITHATEHOCTH penreHny Mpo(heCCUOHATBHBIX 3a7a9 | MPAKTHIECKIX

OK 01, OK 02 3aHSATHUAX, OLICHKA
BBITTOJTHEHMS
MPAKTUIECKIX

(rpaduueckux) pador,
YCTHBIH OIIpoC,

nudepeHIpoOBaHHBIN
3a4eT
33 - cTpykTypy ¥ odopMIIEHHE | 3HATH CTPYKTYPY U ohopMieHne IKCIIEPTHOE
KOHCTPYKTOPCKOH, KOHCTPYKTOPCKOH, TEXHOJIOTUYECKOW | HAaONIO/IeHHEe Ha
TEXHOJIOTUIECKOM JOKYMEHTAITUN B COOTBETCTBUU C MPaKTUIECKUX
JOKYMEHTAIIUU B COOTBETCTBHH | TPEOOBAaHUSIMU CTaHAPTOB 3aHATHUSX, OI[CHKA
¢ TpeOOBaHUSMU CTaHAAPTOB BBITTOJTHEHHSI

OK 01, OK 02

NPAKTUYECKUX




(rpadmueckux) padoT,
YCTHBIH OIIpOC,
nuddepeHIpoOBaHHBIN
3ayer

3. OueHka ocBOeHHS Y4eOHOM IMCIUNJIMHBI:

3.1. PopmMbI 1 MeTOAbI KOHTPOJIA.
[IpeamMeTOM OLIEHKH CiIy’KaT YMEHHUs W 3HaHusA, npexycmorpeHHbie OI'OC
no gucturumnae OI1.01 Huoscenepnas epaghuka, HanpaBieHHbIC Ha (HOPMHUPOBAHUE

o01UX U TPOeCCUOHATIBHBIX KOMITETCHITUH.




KoHTposib 1 onleHKka 0ocBOeHUs1 y4eOHOM AUCHMILIMHBI 10 TeMaM (pa3enam)

OnemeHt Y /] DOopMBbI U1 METOABI KOHTPOJIS
Texymuii KOHTPOJIb PyOexHbI KOHTPOJIb IIpomexxyTouHas arrecranus
Dopmbl [Iposepsemsbie OK, T1K, Dopmbl [Iposepsiembie OK, ®dopma [Iposepsiembie OK,
KOHTPOJIS V,3 KOHTPOJIA IIK, Vv, 3 KOHTPOJIS IIK, Vv, 3

Paznen 1. KP Nel Vi1,V2, 31, 32, /3 Vi1,V2, 31, 32,
I'paduyeckoe ohopmiieHue OK 01, OK 02 OK 01, OK 02
yepTekei
Tema 1.1. OcHoBHEIE YO Vi1, V2 31, 32, IIP Nol Vi, V2 31, 32,
cBeieHHsI 10 0)OpPMJIIEHH IO 113 Nel - Ne3 OK 01, OK 02 OK 01, OK 02
yeprekeit CP Nel
Pazne 2. Buabl KP Nel VI V2 31 32, I3 Vi, V2 31, 32,
NPoeHPOBAHUA U OK 01. OK 02, OK 01, OK 02,
3JIEeMEHThl TEXHHYECKOIQ
pPHCOBAHHUSA
Tema 2.1. Metoasl u Yo Vi, V2, 31, 32,
npueMbl MPOEKIUOHHOTO | [13 Ned - Ne9 OK 01, OK 02
YyepyeHHsT M TeXHHYECKoe CP Ne2
pHcOBaHuUe
Paznea 3. KP Nel Vi, V2, 31, 32, I3 Vi, V2, 31, 32,
MAIIMHOCTPOUTEILHOE OK 01, OK 02 OK 01, OK 02
yepyeHHe, YePTeKH U
CXeMbl 10 CHIeNHAJIbHOCTH,
3JIEMEHThI CTPOUTEJIbHOIQ
YyepyeHusl.
Tema 3.1 Yo Vi, V2, 31, 32, 1IP No?2 Vi, V2, 31, 32,
MamuHocTpouTeIbHOE TI3 Nel() - No20 OK 01, OK 02 OK 01, OK 02
yepyeHue CP Ne3
Pasznen 4. MamuunHas 1IP Ne3 Vi, V2, 31, 32, /13 Vi, V2, 31, 32,
rpaduka KP Ne 2 OK 01, OK 02 OK 01, OK 02
Tema 4.1 O01He cBegeHNs YO Vi1, V2 31, 32,




o CAIlPe-cucreme 113 No2] - Ne24 OK 01, OK 02
ABTOMATU3HPOBAHHOIO CP Ne4
NPOEKTHPOBAHUS




3.2 Konu(puxkaTop oueHOYHbIX CPeACTB

OYHKIMOHAIBHBIA MPU3HAK
OLIEHOYHOT'O CPEJICTBA
(T KOHTPOJILHOTO 3aJ1aHMs])

Kon
OIICHOYHOT'O CPEJICTBA

YcTHBIM onpoc YO
ITpoBepounas padoTa ITP No n
[IpakTueckoe 3anstue Ne n [13 Nen
KontponbsHas pabora Ne n KP Ne n
3amanus 171 caMocToATeNbHON paboTel | CP
HuddepennupoBanHblii 3a4ET 13




4.3axaHus 151 OLEHKH OCBOCHHUS TUCIUILINHEI

TEKYIIUH KOHTPOJIb

IpakTuyeckue 3ansitus Ne 1-24

Paznen 1. I'paduueckoe odopmuenue ueprexeit

Tema 1.1. OcHOBHBIE CBeAEHUS O O(DOPMIICHHIO YEpTEKEN
[Ipaktrueckoe 3ansTre Nel

OTtpaboTka NMpaKTUIECKUX HABBIKOB BBIUEPUMBAHUS JTUHAN YepTEKa
IIpakTnueckoe 3ansaTue Ne2

BeinonHenne Haanuceil uepTekHpIM pudToM

[TpakTueckoe 3anstue Ne3

BrruepunBanue KOHTypa J€Taiu

Paznen 2. Buabl npoenpoBaHus ¥ 3JIEMEHThHI TEXHUYECKOTO PUCOBAHUS

Tema 2.1. Mertoapl v preMbl MPOEKIIMOHHOTO YEPUCHHS U TEXHUUECKOE PUCOBAHHE

[TpakTueckoe 3ansitue No4

BrlnonHeHre KOMIUIEKCHOTO YepTeXa T€OMETPUYECKUX Tl M MIPOEKIUil TOYeK,
JeXKaIUX Ha HUX

IIpakTnueckoe 3ansatue Nes

[Toctpoenune TpeTbel MNPOCKIMM MOJEIA MO ABYM 33JaHHBIM. AKCOHOMETpHUYECKas
MPOEKIUS MOJAEIIN

[IpakTnueckoe 3ansatue Neb

ITocTpoeHre KOMIIJIEKCHOIO YEPTEKA MOCIIH.

IIpakTrueckoe 3anstue No7

BrINonHeHNE KOMIUIEKCHOTO YepTEeXka NEPECEKAIOIINXCS TEL.

[TpakTnueckoe 3anstue Ne§

ITocTpoeHune ceyeHust TEOMETPUUECKUX TEJI IIIOCKOCTHIO

[TpakTnueckoe 3anstre Ne9

BrinosHeHne TEXHUYECKOTO PUCYHKA MOJIENN

Paznen 3. MamMHOCTPOUTENBHOE YEPUYEHUE, YEPTEHKU M CXEMBI MO0 CHENUAIBHOCTH,
3JIEMEHTHI CTPOUTEIBHOTO YEPUYEHHUSL.

Tema 3.1 MammHOCTPOUTEIBHOE YEPUECHUE

[IpakTnueckoe 3ansatue Nel(

BrinosHeHne npocToro pa3pe3a MOJEH.

[TpakTueckoe 3ansitue Nel |

BrinosHeHne akCOHOMETPUHU JE€Talu C BEIPE3OM YETBEPTH

[TpakTuueckoe 3ansitue Nel2

BrinonHeHne cedyeHuid, CIIOXKHBIX  pa3pe30B JETajled BaroHOB WJIM ITOIPY304HO-
Pa3rpy304YHBIX MAIIMH KEJIE3HOJOPOKHOTO TPAHCIIOPTA

[TpakTueckoe 3ansitue Nel3

BrinosHeHne 3CKNU30B A€Tanell NOABUKHOTO COCTABa KEJIE3HOAOPOKHOTO TPAHCIIOPTA

[Ipaktuueckoe 3ansitue Nol4




Brinonnenue ueprexa pe3b00BOro COeAMHEHUS.

[Tpaktuueckoe 3ansitue Nels

BrinonHeHne 3CKUM30B jeTaleil K COOPOYHOMY Y3iIy BaroHOB WJIM MOTPY304YHO-
Pa3rpy30YHBIX MAIIUH 5KEJIE3HOIOPOKHOTO TPAHCIIOPTA

[IpakTueckoe 3ansitue Nel6

BrinonHenne scku3za cOOpPOYHOTO y3Jia TEXHUYECKUX CPEICTB KEIE3HOJO0POKHOTO
TpaHCIopTa.

[Ipaktrueckoe 3anstre Nel7

Odopmiienne crienudukanuu

[Ipaktrueckoe 3anstre Nel8

BrinonHenne 3CKu30B Jeraneid cOOpOYHOM — eAuHUIBI.  BpimonHeHue padounx
yepTeKel aeraneil BaroHOB WM MOTPY30YHO- Pa3rPy30UHBIX MAIIUH KEJIE3HOIOPOKHOTO
TpaHCIopTa

IIpakTnueckoe 3ansatue Nel9

BrimonmHeHne cxem y3J0B JA€Tal€il BarOHOB WJM  IOTPY30YHO-Pa3rpy30YHBIX
MAaIllH EJE3HOJI0POKHOTO TPAHCTIOPTA.

[TpakTueckoe 3ansitue No2(

UteHue apXUTEKTYPHO-CTPOUTEIIbHBIX YEPTEKEM

Paznen 4. MamnnHas rpaduka

Tema 4.1 O6mme cBeaenuss o  CAIlPe—cucteMe  aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUS

[Tpaktrueckoe 3anstue No2 1

[TocTpoenue mockux nzodpaxenuit B CAllPe.

[Ipaktrueckoe 3anstue No22

[TocTpoenue koMIuiekcHOro yeprexa reomerpuueckux ten B CAlIPe.

[TpakTueckoe 3ansitue No23

Brinonnenune pabouero uepreka JeTadd BaroHOB WM TOTPY30YHO-PA3TPY30UHBIX
MalIllFH )KeJe3H010pokHoro Tpancnopra B CAITPe.

[TpakTueckoe 3ansitue No24

BrinonHeHnne cxemsl xkene3HonopoxxHout craniuu B CAIIPe.

KonTtpomupyemsie komnereniuu OK 01, OK 02

Kpurepuu oieHKHM NPaKTHYECKUX 3aHATHM:

Pe3ynpTaTomM paboThl MO KaXKAOMY MPAKTUYECKOMY 3aHITHUIO SIBISETCS O(POpMIICHUE
ordyera n ero 3ammra. OLEHKY 3a IPAKTUYECKOE 3aHATHE IPENOAABATEIb BBICTABIISIET
nocJie 3amuThl otyeTa. [IpakTHdeckue 3aHATHs OLIEHUBAIOTCS MO MATHOATILHOM IIKAJIE:

«5» 02JJI0B BBICTABJIACTCHA 00y4ar0IeMycs, eCJIu:

— palGoTa BBINOJHEHAa TMOJHOCTBIO W  MpaBWIbHO; paboTa  BBHINOJHEHA
CaMOCTOSITeNIbHO; paboTa caHa ¢ COOJIIOJIGHHEM BCEX CPOKOB; COOJIIO/IEHBI BCe MpaBuiia
odopmIleHUs1 0TUETa; ClIeTaHbl PAaBUIbHBIE BBIBOIBI,

— BO BpeMsl 3alIUThl 00YYaroNINiiCs MPaBUIbHO MOHUMAET CYIIHOCTh BOIIPOCA, JaeT
TOYHOE ONPEACICHUE W HCTOJIKOBAHUE OCHOBHBIX IIOHATHM, CTPOUT OTBET IIO
COOCTBEHHOMY IUIaHY, CONPOBOXAAET OTBET MpHUMEpamMH, yMeeT NPUMEHUTh 3HAHUS B



HOBOM CHUTyallud, MOXKET YCTAHOBHUTH CBSI3b MEXKAY HM3y4aeMblM WU paHEE H3YYEHHBIM
MaTepuagoM H3 Kypca, a TakKe C MaTepuajoM, YCBOEHHBIM MPU HU3YYEHUU JIPYTHUX
JTVCLUILINH;

«4» 0aJ/1a BBICTABJISIETCA 00y4YaIOIIEeMYCsl, €CJIN:

— paboTa BBIMOJHEHA MPABUIBHO C YYE€TOM 2-3 HECYIIECTBEHHBIX OLIMOOK
UCIIPABJICHHBIX CAMOCTOSITENBHO MO TPEOOBAHMIO IMpenojaaBaTelis; paboTa caHa B CpPOK
(iubo ¢ omozgaHuWeM Ha JBa-TPU 3aHATHS), €CTh HEKOTOpbIE HEAOYEThl B O(opmIieHUU
OTYETa;

— BO BpeMsl 3alUThl OOyYarolUiiCs TPaBUILHO MMOHUMAET CYIIHOCTh BOIPOCA, AA€T
TOYHOE ONpEIeNieHHEe W HWCTOJIKOBAaHWE OCHOBHBIX IIOHSATHH, HO OTBET JOaH 0e3
HCTIOJ30BaHUs COOCTBEHHOIO TJIaHa, HOBBIX TPUMEPOB, 0€3 MPUMEHEHHS 3HAaHUW B HOBOM
cUTyaluu, 0€3 HCIOJIb30BaHUS CBSI3EH C paHee MU3YYCHHBIM MaTEpPUAIOM M MaTepHAJIOM,
YCBOCHHBIM MPU U3YUYCHUU JPYTUX AUCIUTLINH;

«3» 0aJ/1a BBICTABJISAETCS 00y4YaIOUIEMYCsl, €CJIN:

— paboTa BBINOJHEHA MPABWJILHO HE MEHEE YeM Ha MOJOBUHY WJIM JIOMYIEeHA
CYIIECTBEHHAs] OlMOKa, HO OOydJaroumuics BIaJeeT O00S3aTeNIbHBIMA 3HAHUSIMHU W
YMEHUSIMU TI0 TIPOBEPSIEMOM TeMe; 00yJaronuiicss MHOTOKpaTHO oOpaliaeTcs 3a TOMOIIBIO
npenojaBaress; padoTa c/laHa ¢ ono3JaHueM OoJjiee TpexX 3aHsATHI; B 0DOpPMIICHHH OTYETa
€CTh OTKJIOHEHHUS U HECOOTBETCTBUS MPEABABISIEMbIM TPEOOBAHUSIM;

— BO BpeMsl 3alIUThl 00YYaIOUICS MTPaBUILHO MOHUMAET CYIIHOCTH BOMPOCA, HO B
OTBETE UMEIOTCS OT/JEIbHBIE TPOOEIBI B YCBOEHUH BOIIPOCOB KYypCa;

«2» 0aJ11a BBICTABJISAETCH 00y4YaOUIEeMYCsl, €CJIM:

— BBINIOJJHEHO MEHBIIE MOJOBUHBI TPEAJIOKEHHBIX 3aJlaHui, TOMYyIIEHBI JBE (U
0oJiee) CyIIECTBEHHbIC OIMIMOKKA B XO0J€ PadOThl, MOKa3aBIlIKME, YTO OOYydYaroIIUHCS HE
BJIaJIceT 00s3aTEIbHBIMU 3HAHUSMH M YMEHUSIMH MO JJaHHOW TE€ME B IOJHOM OOBEME,
oOyyJaromuiicss BBITIOJIHSAET pabOTy ¢ TMOMOIIBIO TMpernojaBaTens; padoTa caaHa C
HapyIIEHUEM BCEX CPOKOB; MMEETCSI MHOTO HAPYIICHUH MpaBuil 0(hOpMIICHUS.

B nanHoMm cirydae oOydaromuiics He TOIyCKaeTcs K 3anuTe otyera. Pabora nomkHa
OBITh MCIPABJICHA C YYETOM HEJOCTATKOB (TIPH 3aIllUTe OTYETa OOYYAIOIIUUCA HE MOXKET
OTBETUTh HU HA OJIMH U3 ITOCTABJICHHBIX BOIIPOCOB).

B nmannom cimydae oOydarommuiicss OyJeT MOMyIIEeH K MOBTOPHOM 3allUTe OTYeTa
TOJILKO TIOCJ€ JUKBUAAIMK TMPOOETOB B 3HAHMM YYEOHOro Marepuaia 10 TeMe
MPAKTHYECKOTO 3aHATHUA.



IIpakTuyeckoe 3ansaTue Ne 1
OT1padoTKa NPAKTHYECKUX HABHIKOB BbIYePYUBAHUSA JUHUH YepTeKa.

Hean:

- MpHOOpETeHNEe HABBIKOB OOpMIIEHUS yepTexka cornacHo TpedoBanusM crtangapros ECKJ] (I'OCT
2.301-68, I'OCT 2.302-68, 'OCT 2.303-68, 'OCT 2.104-2006).

- TpuoOpeTeHHWe HaBBIKOB B pPabOTe C YEPTEKHBIMA HHCTPYMEHTAMH H B TPOBEICHUM JIHHHIA
KapaHJalloM.

B pe3ysabTare BhInoJiHeHHs rpaduuecKkoii padoThl CTYAEHT J0JIKEH 3HATH:

- obmme mpaBwia odopmiieHus udepTexei (popmartel, POpMbI OCHOBHON HAINUCU U JIONOJTHHUTEILHON
PaMKH, IPUHATHIA MUQP YepTeKeH U T. 11.);

- Ha3HAUEHUE JIMHUHN U UX TapaMeTpBhl.

B pe3yabTare BoinoIHeHUs: rpadguyeckoii padoThl CTYAeHT JA0J:KeH YMeTh:

- IPY BBITIOJTHEHUH YePTEXKeH BeIiepkuBaTh TomuHy Juaui mo OCT 2.303-68;

- BBITIOJIHATH HAAIMKUCH YSPTEKHBIM IIPUPTOM.

3aganue:

BbruepTuTh NpUBEACHHBIC JIMHUN U M300paXXeHHUsI, COO0asi MX yKa3aHHOE PacIojokKeHne Ha gopmare
A4 cornacHo 3aaHuIO (BapuaHT 33/1aHUs BbIJAET MpernoaaBaresib). TONIUHY U Ipyrue pa3Mepbl JMHUN
BBITIONIHATH B cooTBeTcTBUM ¢ ['OCT 2.303-68. OOpazer BBHINOIHEHHUS JUCTA MOKa3aH HAa PUCYHKE 6
[Tpunoxenus 2.

Teopus

OcHoBHBIE CBeleHH 110 0(DOPMIICHHIO YepTe:xei

YepTrex HeceT OCHOBHYIO TEXHUUYECKYIO HH(pOpMALHIO 00 U3AeIuH, 0€3 KOTOPOi He 00XOAUTCS HU
OJTHO IIPOM3BOJICTBO.

Jns opopmieHuss ueprekedl TrpapuuecKuX JOKYMEHTOB IMOJb3YIOTCS €AMHBIMU CTaHJapTaMH
oopmienus B popmarax, macmrabax, MpUPTax, TMHAAX U Pa3Mepax.

®opmartbl

Ueprexu U Apyrue KOHCTPYKTOPCKHUE TOKYMEHTHI BBIMOIHSIIOT HA JIMCTaxX ONpPEAEIEHHOro pa3Mepa
(popmara). 'OCT 2.301—68 ycraHaBnuBaeT (opMaThl JUCTOB YEpTEXKEeW U APYrHMX KOHCTPYKTOPCKUX
JOKYMEHTOB. 3a OoCHOBHOM (opmar npuHumaroT ¢opmar (AO) c pasmepamu ctopoH 1189x841 mwm,
IUIOIAab KOTOPOro paBHa 1 M2,

Cranpapr 2.301-68 ycranaBnuBaeT (opMmaThl JUCTOB IPHU BBHINOJIHEHUU YepTexkel (3CKU30B) U
IPYTUX JIOKyMEHTOB KOHCTPYKTOPCKOM JOKyMEHTAallMM BCEX OTpacied NPOMBIIUIEHHOCTH U
cTpouTenbcTBa. CTaHIApTOM NPETYCMOTPEHO BBIMOJIHEHHE UYEpTEKel Ha OTIENbHBIX JINCTAX WM Ha
o0IIeM JIMCTe C BBIJENIEHHEM B HeM (opmaroB Uil Kaxjaoro ueprexa. O003HAYeHHS U pa3Mepsl
OCHOBHBIX MATHU (popmaToB npuBeAeHbl B Tabnuie 1 u Ha pucyHke 2. Kak BUAHO K3 TaOIuUIBI BCE OHU

KpaTHbI (popmaty A4.
Tabmuna 1 ®opmars! uepTexa
O06o3HaueHne A0 Al A2 A3 A4
dhopmara
Pasmeper 841 x 1189 594 x 841 420 x 594 297 x 420 210 x 297
¢dbopmara, MM

[Ipy HeoOXOIUMOCTH MJOIMYCKAeTCsl MPUMEHEHHE OMOJTHHUTEIbHBIX (opMaTroB, 00pa3yeMbIxX
YBEITUYECHUEM CTOPOH OCHOBHBIX ()OPMATOB Ha BETMYMHY, KPAaTHYIO UX pa3Mepam.

Ha xaxmom nucTe BBINIONHSETCS paMKa, OrpaHWYHBaroiias pabodee moie ueprexa. Pamka
BBITIOJIHSETCSL CIUIOIMIHOM TOJCTOM OCHOBHOW JMHUEW. PaccTosHME OT BEpXHEW, NMpaBOM M HUKHEH
CTOPOH BHEITHEH paMKku - 5 MM. PaccrosiHue OT s1eBo#t cTOpoHbI - 20 MM (TSI TOANIMBKY JTUCTA).




Brewrss pamka ¢opmama
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Pamka 4epmexa

Pucynok 1 ®opmar

OOBIYHO JTUCT YepTeXHOM Oymarm MMeeT pa3Mepbl CTOPOH
¢dbopmarta, 1 ero Kpasi He BCer/jia epreHINKYISIPHbI, IO3TOMY IPH BbIYEpPUMBAHUU BHEIIHEW paMKU HYKHO

185

CTPOI'0 BBLACPKHUBATH PA3MEPHbI (I)OpMaTa " B3aMMHYIO ICPICHAUKYIAPHOCTDL CTOPOH.

[locne Toro kak TOHKOM JMHMEW Ha JMCTE YEPTEKHOW Oymaru NpoOBEAEHA BHEIIHSS paMKa,
CIUIOIIHOW TOJICTOM JMHMEH BBIUEPUYMBAETCS paMKa, OrpaHHYMBAIOIIas MOJe ueprexa (pUCYHOK 1).
CropoHbI ee napajijiesibHbl CTOpOHaM (hopmarta U MpoBeIeHbl Ha pacCTOAsHUU 20 MM OT JI€BOW CTOpPOHBI U

10 5 MM - C TpeX IPYruX CTOPOH.

qyTh OOJIBILIE Pa3MEPOB CTOPOH
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Pucynok 2 ®opmartsr: (1) - ocHoBHast Haanuch (popma 1); (2) - nononHuTeNnbHas rpada OCHOBHOM
HaIICH

B npaBoM HIDKHEM YIUTy YepTea JIOJIKHA HAXOJUTHCS OCHOBHAsl HAANMMCH, KOTOopas Ha dhopMare
A4 pacrionaraercs TOJIBKO BJOJb KOPOTKOW CTOPOHBI, a JUIsi BCEX OCTAJIBHBIX (hOPMATOB, KaK BIOJb
KOPOTKOM, TaK Y BAOJb JJIMHHON CTOPOHBI.

Breibop ¢opmaTta ompenensieTcss KOJIUYECTBOM HEOOXOAMMBIX HM300paKEHUN Ha dYepTexe i
W3TOTOBJICHUS U KOHTPOJIS U3JIETUH, a TAKKe MacIITaboMm.

Macmradbl

Yeprexu, Ha KOTOPHIX M300pa)XeHUsI BBHIOJHEHBI B HATypalbHYIO BEJIWYHHY, AAlOT MPAaBUIIbHOE
MIpe/ICTaBICHUE O JAECUCTBUTENBHBIX pa3Mepax npeaMera. OHAKO MU OYEHb MaJbIX pa3Mepax MpeaMera
WIM, HAo0OPOT, MpH CIMIIKOM OONBIIMX TNPUXOAUTCS €ro H300pakeHUE YBEIMUYUBATh WIIH
YMEHbIIATh, T.€. BBIUEPUMUBATh B MaciiTade.

MacmradoM Ha3bIBaeTCs OTHOILEHHE JHMHEHHBIX pa3MEepoB M300pakeHUs MpeaMeTa K ero
neiictBuTenbHbIM  pazMepaMm. Macmtabel  ycranoBiaeHsl ['OCT 2.302-68 u J0MKHBI BBIOUpATbCA U3
psiia, IpuBeAeHHOTro B Tabnuie 3.

Tabmuua 3 MacmiraOst

Macrrra0sl 1:2; 1:2,5; 1:4; 1:5; 1:10; 1:15; 1:20; 1:25; 1:40;
YMCHBIIICHUS 1:50; 1:100; 1:200; 1:400; 1:500; 1:800; 1:1000
Harypanenas 1:1

BEJIMYMHA

Macuradrr 2:1;2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1; 100:1
YBEITHYCHUS

Ecnu Macmita® ykasbIBaeTcsi B NMpEAHA3HAUYEHHOM A7 3TOro rpade OCHOBHOM HAJIUCH, TO OH
JOoDKeH  oOo3Hauatbesd mo  Tumy: 1:1; 1:2; 2:1 m  T.1. Ha deprexe mpenMera NpOCTaBISIOT
JeHCTBUTENBHBIE pa3MepPhl HE 3aBUCUMO OT MaciiTada n300pakxeHus.




OcHOBHBIE HAXNIUCH

B cootBercTBum ¢ 'OCT 2.104-2006 Ha BceX KOHCTPYKTOPCKUX JOKYMEHTaxX (KaK 4epTexax, TaK u
TEKCTOBBIX JOKYMEHTaX, MOSICHUTEIBHBIX 3alMCKaX U T.II.) IPUMEHSETCS OJHA U3 TpeX (OpPM OCHOBHBIX
"Hannuceil. OcHoBHBIE Haanycy BeInoaHA0TCS Juanamu mo [OCT 2.303-68.

Ha pucynke 3 mnpuBenaersl ¢opMa M pa3Mepbl OCHOBHOH HAIIUCH, MPUMEHSIEMOU IS
yeprexerd u cxem (popma 1).

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

B rpade 1 — HauMeHOBaHWE U3JENHUS B HMMEHUTEIHHOM IMaJie’)K€ B  €IMHCTBEHHOM YHCIIE
(Hampumep, «IeTalby);

B rpade 2 — o6o3naueHue gokymenta mo ['OCT 2.201-80. [{ns yueOHBIX yepTeRe peKOMEHIYETCS
CIIeAYIOIas CTPYKTYpa 0003HAUCHUIA:

Y 001.023 nau MY 001.023

rae Y — npoexunonnoe yepuenue (ITY) nmu MY — mammnoctpoutenbHoe yepuenue MU), 001
— HOMep paboTsl (rpaduyeckoit padboTel), 023 — HOMEp BapuaHTa;

B rpade 3 — 0603HaUeHNE MaTepraa AeTalnu (3alOoIHIIOT TOJIBKO HA YepTexkax JIeTaneil);

B rpade 4 — HaumeHoBanue npeanpuarus (yueoHoro 3aBenaeHuss — Caml YIIC) u HammeHOBaHUE
rpynns! (KuOII-211);

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

B rpade JIMCTOB — 00IIee KOJIMYECTBO JINCTOB JOKyMeHTa. I'pada 3amonHsercs: ToIpKo Ha TIEpBOM
JIUCTE;

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

B rpade pazpadora — pamMunus CTyJeHTa;

B rpade mpoBepuI — haMUIIHS PENOIaBaATEIsI, TPUHSBIIETO YSPTEK.
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Pucynok 3 OcnHoBHast Haanucsk (dopma 1)
Ha pucynke 4 mpuBefeHa OCHOBHAas HAJAMUCH JJISl MEPBHIX JIMCTOB crenu(UKAINi U TEKCTOBBIX
NOoKyMeHTOB ((popma 2).
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Pucynok 4 OcHoBHast Haamuch (hopma 2)

JIunun

[Ipy BBIMOJHEHHH JIOOOTO YEPTEka OCHOBHBIMH 3JIEMEHTAMH SIBJISIOTCS JIMHWH. HauepTraHus
Y OCHOBHBIC Ha3HAYCHUS JIMHUH JIJIs1 N300paKCHUS ITPEIMETOB HA YepTekKaxX BCEX OTpaciel
npomsinieHHOCcTH ycTaHaBiauBaeT ['OCT 2.303-68. TonmuHa CruiomHol OCHOBHOM JIMHUH,
o0o3HagaeMoit OykBo# S, moypkHa OBITH B mipeaenax ot 0,5 10 1,4 MM B 3aBHCHMOCTH OT BEJIMYUHBI U
CJIOKHOCTH M300paKeHus, a Takke (hopmaTa yeprexa. TommHa OCTaIbHbIX JUHUN IPUBECHA B TaOJIUIIC
2.

Tabmmna 2 Jluauu

HaumenoBanue
TonmmHa nuHUK OcHOBHOE Ha3HAYEHUE
Y HayepTaHUE JINHUU
1 2 3
1. CruomrHas Toyicras S 1. JIlunuM BUIMMOTO KOHTYpA MpeaMeETa.
(ocHOBHas) 2. JInnuu nepexojia BUJUMBIE.

3. Jlunum KoHTYypa ceueHus (BBIHECEHHOTO U
BXOJISIILIETO B COCTAB pa3pes3a)

2. CrutoniHasi TOHKast . JInHnM pazMepHbIE U BBIHOCHBIE.

. JInHUM IITPUXOBKH.

. Jluauu 115t 0603HaYeHUS pe3bOBbl.

. JINHUU-BBIHOCKH.

. [Tosiky TMHUIA-BBIHOCOK.

. JInHMM KOHTYypa HAJIO)KEHHOT'O CEUEHUSI.

. Jlunuu nepexoaa BooOpakaembie.

JIuHMM ~ OrpaHMYEHUs  BBIHOCHBIX

OJICMCHTOB HA BHUJIAX, pa3pe3ax U CCUCHUAX.

ulm
NICIJ

0NNk WIND =

3. CrromrHast BOJIHUCTAs 1. JIunum o6psIBa.
2. JInHnu pazrpaHudeHus BUAA U pa3pesa

- o~ ~——

u,m
N,m

4. lllTpuxoBas 1. JInHMKM HEBUAUMOTO KOHTYpa.
2. Jlunuu nepexoaa HEBUINMBIE

Ly

=

|

|

|

[

|

|
u, 7,
N, 75




5. ITpuxnyHKTUpHAs
TOHKast

3.5
_._|_|—_

5..30

=

[Tponomxenue TabIUIBI 2

1. JIuamum oceBbl€ U LIEHTPOBBIE.

2. JluHnM ceUCHUM, SBIAIOIIMXCSA OCSIMH
CHUMMETPHUH JIJIs1 HAJIOKEHHBIX MJIN BBIHOCHBIX
CeueHMI

1 2 3
6. LlTpuxnyHkrupHas 1. Jluammu, oO0o03HAYAIOMIME TMOBEPXHOCTH,
YTOJIIICHHAS MOJIeXKAIITIE TEPMOOOPaOOTKE WIN
S 2 HOKPBITHIO.
3.8 3.4 T...? S 2. Jlunuu Ui KM300pake€HHUS DJIEMEHTOB,
— - _—1T|'-_ PaCTOI0KEHHBIX nepe; CeKyIen
TUIOCKOCTBIO «HAJIOKEHHASI TPOSKIIUS)
7. PazoMKHyTas Jlunuu ceuenuii:
1 1. 1715t mpOCTHIX pa3pe30oB U CEYCHUH.

8..20 S...1=—S 2. JIJist CJI0KHBIX Pa3pe30B M CEYEHUM (KOHLBI
T — 2 Pa3OMKHYTBIX JTUHUH JIOITYCKAaeTCs
——— P COCIMHATh  IITPUXIMYHKTUPHOH  TOHKOU

JVHHEN)

8. CrmomrHas
U3JIOMaMU

TOHKasa C

'

1. lnvHHbBIE TUHUM OOpBIBA

9. [ TpuxnyHKTHpHAs
TOHKasl C IByMsI TOUKaMHU

5.30 3.4
] -

1. JIuauu cruba Ha pa3BEPTKaXx.

2. Jluauu ans n3o00pakeHus yacted u3aenuit
B KpailHuX 15803071 MPOMEKYTOUHBIX
MOJ0XKEHHUSIX.

3. Jluaum 1 m300paxkeHHs] pPa3BEPTKH,
COBMEIIIEHHOM C BUJIOM

Ha pucynke 5 noka3ansl npuMepsl IPUMEHEHUS JTMHUH.

JUHUSE 8HYNPEHHe20 JluHUS ceqerusi JluHus JluHUST JluHUs
Ouavenpa pe3sbbl ocesas) / nepexoda / 8bHOCHasT
A
M — / ‘ : : JuHus
_ _ i S pasmepHasi
' £
< L
JluHusi A-A
LITPUXOBKU I(_A
JluHusa eudumozo  \ JluHus JluHUs1 HeguOuUMO20
— 1 KoHImypa obpbBa KOHNMypa
NeJuHUsT
ueHnposas

Pucynok 5 Ilpumep npuMeHeHUs! INHAN




MeToanyeckne yKa3aHHus K BbINOJHEHUIO 3aJaHUi

CornacHo Bapuanty (IIpunoxenue 1), BBIIAHHOTO TIPENOAABATEIEM, BBIYEPUYUBAIOTCS
IPE/UIOKEHHBIE JIMHUU (CIJIOLIHAs OCHOBHAs, CIUIOIIHAs TOHKAs, IUTPUXOBas, IMITPUXIYHKTUpPHAS,
BOJIHUCTAsA), a TaK € KOHIEHTPHUUECKUE OKPYXKHOCTH, BBIMOJIHEHHBIC PAa3TUYHBIMU THIIAMHU JIMHUH H
KOHTYp MPOCTEUILICH JIeTaJIA CO ITPUXOBKOM. Pa3zMepsl Ha yepTexe He MPOCTABJISIIOTCS.

IlocnedosamenvHocms 6bINONHEHUA:

- ClleNaTh pa3MEeTKY Ul BBIIOJIHEHUS JIMHUMN;

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

- clleNaTh pa3MEeTKy Ul LEHTPOB OKPYKHOCTEH;

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

- BBINOJHUTH IITPUXOBKY 110J YIIOM 45° 1 paccTOSHUEM MEKIY JIUHUSIMH IITPUXOBKHU 3-4 MM.

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

KonTposbHbIe BOPOCHI
1. Kakue ¢popmatsr npexycmorperst ECKJ?
2. Kak o6pasyercs psai OCHOBHBIX (hOpMaTOB?
3. Kak o603Ha4aroTcs OCHOBHBIE (POpPMATHI?
4. Tlepeuncnutb pa3Mepbl OCHOBHBIX (HOPMATOB YEPTEKHBIX JTHCTOB.
5. Kakue tunel nunuii npenycmorpenst ECK/L?
6. B xakux mpenenax BeIOMpAeTCs TOIIMHA CIUIONIHOW OCHOBHOM TUHUM?
7. Ha3HaueHue U TOJIIMHA CIUIOIIHON TOHKOM JIMHUN?
8. Ha3zuauenue u TOJIIIIMHA BOJIHUCTOU JIUHUU?
9. TonumumHa WTPUXOBOU TUHUU?
10. Ha3zHaueHue U TOJNIIMHA IITPUXITYHKTUPHOU JTMHUN?
11. Kakue ObIBatOT MaciITaObl yBeJIMUEHUs?
12. Kakue ObIBatoT MacITaObl yMEHbILICHUS?
13. Kak o0o3Havaercs Maciitad B OCHOBHOW HaJIUCH?
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Pucynok 6 O6pa3er BeIOTHEHUS 3a1aHus «JIMHUM uepTexar



IIpakTuyeckoe 3ansiTue Ne 2
HpudTt yeprexubii

Hean:

- TpUOOpeTEeHHE HABBHIKOB B HANHMCAaHUU OyKB M HHU(p YEPTSKHBIM HIPUPTOM B COOTBETCTBHH C
tpedboBanuem 'OCTa 2.304-81;

- MIpHOOpETeHNEe HAaBBIKOB OGOpMIIEHUS yepTexka coriacHo TpedoBanusm crtangapros ECKJ] (I'OCT
2.301-68, I'OCT 2.302-68, 'OCT 2.303-68, 'OCT 2.104-2006).

- MpUOOpPETEeHNE HABBIKOB B pabOTe C YEPTEKHBIMH UHCTPYMEHTAMH.

B pe3yabrare BoinoJiHeHUus rpaduyeckoii padoThl CTYJAEHT J0JKeH 3HATD:

- obmue mpaBuna odopmieHus udeptexeit (popmarbl, GopMbI OCHOBHON HAIUCH W JOTOTHHUTEIHHON
paMKH, IPUHATHIA QP YEPTESKEH U T. 11.).

B pe3yabTare BoinoIHeHUs: rpadguyeckoii padoThl CTYAeHT JA0J:KeH YMeTh:

- IPY BBITIOJTHEHUH YePTEXKeH BeIiepkuBaTh TomuHy Juaui mo OCT 2.303-68;

- BBITIOJIHATH HAAIMKUCH YSPTEKHBIM IIPUPTOM.

3aganue:

BeimonauTe Ha MIUDTEMETpOBOW Oymare gopmara A4 cranaapTHbIM mpudToM pasmepa 10 tuma b OykBb
pycckoro andaburta, HUQPPHI U CIOB: IBE CTPOKH - MPOMKCHBIE, BE CTPOKH - CTPOUHBIE, OJJHA CTPOKA - C
muppaMu U OJHA CTpPOKa — coueranue cioB. OOpaszer BBHINOJHEHHs JIMCTa TOKAa3aH HAa PUCYHKE 5
[Tpunoxenus 1.

Ilpumeuanue:  Bce Haanmucu Ha 4YepTeXaxX WHAWBUIYAIBHBIX 3aJlaHUM JOJDKHBI OBITH BBITIOJHEHBI
yepT&KHBIM mpudToMm TUna b (¢ HakinoHoM) pazmepom h =7 MM (rpader 2 1 4), h=5 mm (rpada 1) u h =
3,5 MM (Bce ocTalibHBIE TpadBbl).

Teopus

Hns odopmieHus deprexxeld rpaguueckux IJOKYMEHTOB TMOJB3YIOTCS €AMHBIMU CTaHAapTaMU
oopmienus B popmarax, Mmacmrabax, MpUPTax, TMHAAX U Pa3Mepax.

HIpudrtsl yepTeKHBIC

UepTeku U poure KOHCTPYKTOPCKHE JOKYMEHTHI COJepKaT HeOOXOAWMBbIC HAJITUCH: HAa3BaHUE
U3JIEJINH, pa3MepBbl, TaHHbIE O MaTEpPHUAJIE U T. 1.

Bce namnucu Ha deprexax JOMKHBI BbIMONHAIOTCA mipudTom cormacio ['OCT 2.304-81.
OCHOBHBIM NapaMeTPOM IIPU(Ta ABISIETCS €ro pasmep.

UepTexxHbIN TIPUPT COACPKUT PYCCKUH, JTATUHCKUNA U TpeuecKkuil andaBUThl, apaOCKue U pUMCKUE
UQPBHI, @ TAKKE 3HAKH.

Pasmep mpudra onpenensier Boicota h (pucyHOK 7) NPONUCHBIX (3arjaBHbIX) OyKB U LU(P B MM,
u3MepsieMasi MepreHIUuKYyIIPHO OCHOBAHHUIO CTPOKU. Y CTaHABIMBAIOTCS CIEAYIOLIME pa3Mephl MIpUdTa:
2,5; 3,5, 5; 7; 10; 14; 20; 28; 40. B yueOHbIX paboTax peKOMEHIYETCSl UCIOJIH30BaTh MIPUPTHI pazMepoM
oT 3,5 no 14.

CranmapT ycTaHaBIMBAET JBa TUMA MPUPTOB: TUIT A O3 HAKJIOHA M C HAKJIOHOM OKOJIO 75° U THI
b Oe3 HakioHa M ¢ HakJIOHOM okoio 75° (wpudt Tuna A yxe mpudra tTuna b u uMeer MeHblIyrO
TOJILUHY JTUHUU mpudTa).

[Tapamerpamu mpudTOB, 3aBUCAIIMMHU OT HUX pa3Mepa U (MIM) THUMA, SBIAIOTCA (PUCYHOK 2):
TOJILUHA JIMHUH IIPU(TA, BEICOTA CTPOUHOM OYKBBI; paccrosiHue Mexay OyKBaM{; MHHHMAaJIbHOE
paccTosiHUE MEXAY OCHOBAHUSIMHU CTPOK; MHUHUMAJIbHOE PACCTOSIHME MEXAy CJIOBaMH; HauOoJbIIas
IMprHA OYKBBHI.

Jns Hanucanus mpudTa B mpolecce 00ydeHHUsl HCIONIb3YeTcs BCIIOMOTaTellbHAs CEeTKa - CeTKa,
o0Opa3oBaHHasi BCIIOMOTaTEIbHBIMU JIMHUSMH, B KOTOPbIE BIUCHIBAIOTCS OYyKBHI. Illar ceTku onpenensior B
3aBUCHMOCTH OT TOJIIWHBI 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).

023 HOKNOHA

Wpudm muna A

C HAK/1OHOM
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Pucynok 2 Iloctpoenue mpudra Thna A

0e3 HAK/OHA

UWpudm muna b

C HaK/NIOHOM
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104gh
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Pucynoxk 3 Iloctpoenue mpudra tuna b
[Tapamerpsl mwpudra THna b mist 6ykB pycckoro andaButa (KUPWLIMIBI) U apaOckux uudp B
OTHOCHUTEIIBHBIX pa3Mepax, a Juist mpu@ToB pazmepos 3,5; 5; 7; 10; 14 u B qudpoBoM BHJIE IPUBEICHHI B

Tabymume 1.

Tabmuua 1 Iapamerps! mpudra tna 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
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adbzdex3uukaMHONPC
My@xXyHWUYbbib3 108

1234567890

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

MeTtoauyeckue yka3aHusi K BbIIOJHEHHIO 3aIaHUS
Bce cryzneHThl, HE3aBUCHMO OT BapHaHTa, BBIMOJHAIOT 4epTeXHbIM HipudTom 10 mponucHbie U
CTpOuYHbIe OYKBbI, HU(PBI U HAANUCH (TpUIIOXKeHHue 1) .
Ilocneooeamenvrnocms ¢vinoinenua:
- IPOU3BECTH PAa3METKY JUIsl HAMCAHUS MPONMUCHBIX OyKB yepTexxHoro mpudra 10. BykBsl MoxHO
nucath He 1o ajngaBuTy, a Mo TpynnaM, B 3aBUCUMOCTH OT IIMPUHBI OYKB;



- BBINOJIHUTh YIPOILLIEHHYIO CETKY sl HanucaHus OykB. CeTka BBINOJIHIETCS TOHKUMU JIMHUSIMH,
TBEPJIbIM KapaHJAlllOM U IIOCJIE BBIIOJIHEHHS 3a/1aHNs He CTUPAETCs;
HaNKcaTh MPONUCHBIE OYKBBI U U(PBI MATKUM KapaHJAIIOM, OT PYKH;
BBINOJIHUTh PA3METKYy U YIPOILIEHHYIO CETKY Ul BBIOJIHEHUS CTPOYHBIX OyKB mmpudra 10;
HaIKCaTh CTPOYHBIE OYKBBI MATKUM KapaHJAIIOM OT PYKH;
IPOM3BECTH PA3METKY JUIsl HaUcaHus udp yeprexHoro mpudra 10;

- BBITIOJIHUTH YIPOILEHHYIO CETKY JJIsl HAlTUCAHUs TUPP;

- HanucaTb LU(PbI MATKUM KapaHAalioM, OT PYKH;

- BBIIIOJHUTH Pa3METKy M CeTKYy Ui HaamucH (BbIONHsETCS mpudToM pazmepa 10, OyKBbI
CTPOYHBIE C MTEPBOI IPOIUCHON);

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

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

KonTposbHbIe BONPOCHI
. Uto takoe ECKJI?
. Kakue tuner mpudros ycranasiausaer 'OCT 2.304-81?
. Uto ompenenser pazmep mpudta?
. KakoBo cooTHomIeHre HIMpUHBI OYKBBI, TONIIMHBI TMHUU MIPU(Ta U BBICOTHI €r0?
. Kakue pa3zmeps! mpuToB ycTaHOBIEHBI IS UepTEXEn?

DN AW N =
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IIpakTuyeckoe 3ansiTue Ne 3
BriuepunBaHue KOHTYpPa AeTaJu

Mean:

- U3YYUThH MPABUJIA BBHITOJHEHUS TEOMETPUUYECKUX TOCTPOCHUM U COTIPSKEHUM JTMHUH;
- HAYYUTHCS BBITIOJIHATH YEPTEKHU KOHTYpa TEXHUUECKUX JIeTalei;

- HayuuThcs HaHocuTh pasmepel no ['OCT 2.307-2011 Enpunas cucrema
nokymeHntauu (ECK/I). Hanecenue pa3mepoB 1 peaebHbIX OTKIOHEHU.

B pe3yabrare BblnoJiHeHUs rpaduyeckoii padoThl CTYJAEHT J0J5KeH 3HATD:

- JIeJIEHUE OTPE3KOB, YIJI0B U OKPYKHOCTEMH;

- IOCJIEIOBATEILHOCTD TOCTPOCHUS COMPSKEHUI;

- IpaBUJIa HAHECEHUS Pa3MEPOB.

B pe3yabrare BbinoJIHeHUS rpaguieckoil padoThl CTYAEHT J0/KEeH YMeTh:

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

- HAHOCHUTb pa3Mephl Ha UyepTexax;

KOHCTPYKTOPCKOM

- HCIIOJIB30BATh MOJYUYCHHBIC 3HAHUA ITPU BBINIOJIHCHUN KOHTYPOB TCXHUYCCKUX IleTaJIefl.

Teopus
Conpscenusn

ConpskeHreM HasbIBAIOT IJIABHBIA MEpPeXoa OJHOW JUHHUH (MPSMOM WM KPUBOM) B APYryl0 —
KpUBYIO WU MpsaMyt0. OOIIYI0 TOUKY, B KOTOPOW OCYIIECTBIISETCS IIABHBIM MEPEXO0J], Ha3bIBAIOT TOYKON
conpsiokenus. [lepexon Oyaer miuaBHBIM, eclid 00€ CONMpSATaoUINecs JIMHUUA B TOYKE COMPSIKEHUS MMEIOT

00IIyI0 KacaTeIbHYIO.

[Tpocreiimme compsikeHUs, 0CO00 LIMPOKO MCIOJIb3yEMble B TEXHUKE, — IUIABHBIE IEPEXO/IbI
IIPSIMOM JIMHUU B IIPSIMYIO JIMHUIO, IIPSIMOW JIMHUM B IyTY OKPY>KHOCTH U AYTHM OAHOU OKPYKHOCTH B IyTY

JIPYTOM.

Jlis conpsikeHust IpsIMOM JIMHUU U IyTH HEOOXO0MMO, YTOOBI HEHTP OKPYKHOCTH, KOTOPOH
IIPUHAJICKAT AYTa, JIeKal Ha NEPIEHIUKYIApE K IPSIMON, BOCCTaBIEHHOM U3 TOUYKH CONPSKEHUS

(pucyrox 1;

M

b‘

Pucynok 1



Pucynoxk 2

ITocTpoenne o0meli kKacaTeJlbHOH K JBYM OKPY:KHOCTAM 3aJlaHHbIX paauycoB RiuR: ¢
uenrpamu Or u Oz.

[Tpu mocTpoeHnn oO1Iel KacaTeIbHOM BBIMOIHAIOT ClIEAYIOMmue AeHCcTBHs (puc. 3):

a) u3 neHrpa O; NPOBOIAT OKPYKHOCTh paanycoM R; — Ro;

0) u3 cepeaunsl oTpeska npsmoit O; O2 Touku M uepe3 Touky O; IPOBOJAT AYTy 10 MEPECEUEHUS C
OKpY>KHOCTBIO paauyca R; — Rz B Touke N;

B) mponiospkas paguyc O;N 110 mepeceueHus ¢ 3aJaHHOM OKPY>KHOCTBIO paauyca R;, Onpenenstor
TOUYKy KacaHus F;

r) JUlsl MOJIy4€HUs TOYKHM KacaHMsl Ha BTOPOM OKpYKHOCTU pajauyca Rz u3 neHtpa Oz NpoBOIAT
panuyc O:E napamnensHo paguycy O F;

J1) COEQUHSs HaWJeHHble TOYKU E U F OpsAMON JMHHMEH, CTPOAT OOIIyI0 KacaTelbHYI0 K JBYM
3aJJaHHBIM OKPYKHOCTSIM.

Pucynox 3

LleHTpBI OKPYKHOCTEH, CONPUKACAIOIIUXCS BHEITHUM 00pa30M, HaXOJATCA HAa PACCTOSTHUM CYMMBI
UX paguycoB (PUCYHOK 4), a BHYTPEHHUM — Ha PACCTOSHUU PA3HOCTH MX PaJNyCOB (PUCYHOK 5), IpU4eM
TOYKa KacaHus (COMPSKEHHUs) BCET/1a JIGKHUT Ha MPSMOH, MPOXOAIEH yepe3 UX LEHTPHI;

s conpsikeHust AByX IyT HEOOXOUMO, YTOOBI IEHTPBI OKPYKHOCTEN, KOTOPBHIM IIPUHAJIEKAT
TYTH, JIeXKAITU Ha IPSAMOM, IPOXOIsIIeH Yepe3 TOUKY CONpPsKEHUs (PUCYHKH 4 U 5).



M AR-R,

Pucynok 5

[Tpu compspkeHUHM CTOpPOH YrioB (puc. 6, a, 6) ueHtp comnpspkeHust O omnpenensercss Kak ToYKa
[IEPECEUYECHUS] BCIIOMOTATENBHBIX MPSAMBIX, NapAJUICIBHBIX CONPATa€MbIM IPSMBIM M IIPOBEICHHBIM Ha
paccrosHun R ot Hux. Ilepnenmukynsapel, omyumieHHbsle M3 LeHTpa O Ha compsAracmsle NpsIMBIE,
OTIpEAEIISAIOT TOUKH CONpsiKeHus (kacanus) M.

[Tpu mocTpoeHUM CONPSHKEHUSI CTOPOH MPSAMOTo yria (puc. 6, 8) B LIEHTP JIyTH CONPSKEHUS MPOIIIe
HaxOJWUTh C IMOMOLIbI0 LUPKYIsA. M3 BepmuHBI yriia mpoBoAsT AYry paguycoM R, paBHBIM paguycy
conpsbkeHus. Ha cropoHax yria mosy4aroT TOYKHM comnpsbkeHus M. M3 3Tux To4ek NnpoBOAAT AYrU
paauycoMm R 1o B3aummHoro nepeceueHusi B Touke O, siBisitomenics LeHTpoM comnpsbkeHus. M3 nentpa O
ONMCBIBAIOT AYTY CONPSKCHUS.
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Pucynox 6

Ha pucyHke 7 moka3aHo COIpsDKEHUE NYT'M OKPYXKHOCTH PaauycoM R; ¥ NMpsMOH JIMHUU a AYIOU
OKPYKHOCTH pajanyca R ¢ BHemHUM KacaHueM. [lapamienbHo 3aaHHOM NPSAMON Ha PacCTOSHHUM, PaBHOM
panuycy R (paauyc conpsiraeMoi yru), IpoBOIAT npsmyto b. 13 nentpa O1, IpoBOIAT Iyry OKPYKHOCTH



panguycoM,  paBHbBIM  CymMMe  paguycoB RM Ri;, 10  mepeceyeHus ee ¢  IpsAMOH b B
touke O. Touka O gBisETCA LIEHTPOM AYTH COMPSIKECHHUS.

Touky comnpspkeHusa M; HaxoAsaT Ha nepecedeHMH npsiMod OO;c  Iyroil  OKpYKHOCTH
panuyca R; Touka conpsokeHus M sBiseTcs OCHOBaHUEM IEPIEHIUKYIIpa, OMyIIeHHOro u3 nenrpa O Ha
JAHHYIO MPSIMYIO 4.

Pucynok 7

Ha pucynke 8 moka3aH mnpumep, Npu BBYEPUUBAHUM KOTOPOTO HEOOXOIUMO ITOCTPOCHHE
BHYTPEHHEro (pPUCYHOK &, @) M BHELIHEro comnpsbkeHus (pucyHok 8, 6). Ilpu enympennem conpskeHUn

1eHTpbl O; n Oz conpsracMbix JyT HaxoJsATCs BHYTpU colnpsraromnen IyTH
panuyca R. [lpu enewrem conpsixKeHnn (pucyHnox 8, 6) uentprl O; u O> conpsiraeMbIX JIyT
paguycoB R; M R> HAXOAATCS BHE CONPATaOIIEeH Tyru paguyca R.

Ry

Pucynoxk 8



JUi1  moCTpOeHMsI 6HympenHe20 CONPSKEHNsT JOIKHBI OBITh 3a/aHbl PAJUYChl CONPSTaeMBbIX
OKpyxHOCTEH R; 1 R2, mojioeHne ToueKk HEeHTPoB O; u Oz 3TUX OKPYXKHOCTEH, paaunyc R compsirarouieit
ayru. TpeOyercs ompenenuTh monoxeHue HeHTpa O compsralome Jayru, ¥ HaWTH  TOYKH
conpsixenust M; u Mo.

Ha wueprexxe HameuaroT ueHTpsl O; ¥ O2, U3 KOTOPBIX OIHUCBHIBAIOT  CONpPSITaéMble  IyTU
panuycoB R; u R2. I3 nentpa O; IpoBOJAT BCIOMOIATEIbHYIO IYTy OKPY)KHOCTH PaJuyCcOM, PaBHBIM
Pa3HOCTU PaAMyCOB compsrawmomiet ayru R u compsiraemoii R;, a u3 uentpa O — paauycoM, paBHBIM
Pa3HOCTH paJinyCoB compsraroued Oyru R u comnpsraeMoi Ro. BeriomoraTenbHbIE yTM IEPECEKyTCsl B
Touke O, KOTOpas 1 OyAeT UCKOMBIM LIEHTPOM COIpsiraromieid 1yru. Jias HaX0KISHUS TOYEK COMpPSKEHUS
Touky O coequHAT ¢ ToukamMu O; u Oz IpAMBIMA ~ JINHUSAMU. TOYKHM IIepeceueHus IpONOIDKEHUS
npsameix O;0u 020, ¢ conpsAraéMbIMU  JIyTaMU  SIBJSIFOTCS.  MUCKOMBIMM ~ TOYKaMM  COIPSIKEHUS
(touku M; u M>). Paquycom R 3 1ieHTpa O IpOBOJAT — CONPSATAIONIYI0 YTy  MEXKIYy  TOYKaMU
conpskenust My u Mo.

Jl1a mocTpoeHus eHewne2o CONPSHKEHNS C TEMHU YK€ UCXOJHBIMU TaHHBIMU U3 1ieHTpa O NpOBOIAT
BCIIOMOTATENIbHYIO JIyTy OKPYXHOCTH pPaguycoM, paBHbIM CyMME€ paJWyCOB colpsraeMod nayru R; u
comnpsraiomen R, a u3 unenrtpa Oz — paguycoM, pPAaBHBIM CyMME paJuyCcoOB CONpAracMou nayru R u
comnpsrawoieid R. Bcnomorarenbusle nyru nepecekyrcss B Touke O, KoTopass OyJeT MCKOMBIM LIEHTPOM
compsrawpomend ayru. s HaxoXAEHUS TOYEK CONPSDKEHUS LEHTPbl Iyl COEAMHSIIOT IHPSIMBbIMU
muausaMu O;0 u O20. Ot 1Be  TpsIMble  TEpeceKaroT  compsAraemble  Ayrd B TOYKax
conpsokenust M; u Mz. I3 nentpa O paguycoMm R IpOBOAAT — CONPSTAIOLIyl0 AYry, OIpaHHuYuBas €€
TOYKaMHU conpsukeHus M; u M.

Ilocmpoenue u 0b603nauenue yKioH08 u KOHYCHOCMU

Yrknonom Ha3bIBAIOT BEJIMYUHY, XapaKTEPU3YIOLIYIO HAaKJIOH OJTHOM
NpsIMOW JIMHUM K JApYyrol mnpsMoil, T. €. oTHouleHue karera BC k kateTy AB B NpSIMOYrojbHOM
tpeyroiabHuke ABC (puc. 1). YKJIOH npezacTaBiseT coOoi TaHreHe yriia o0pa3oBaHHOrO TUnoTeHy3oi AC
¢ karetoM AB. Ecnu karer BC paBeH enuHHIIE JTIFOOOM AJTUHBI, TO NpHU YKIIoHE 1 : 5 kateT BA Oyner paBeH
[ATH TaKUM JK€ €IMHMIAM. YKJIOH MOXET BBbIpaXKaTbCAd B MpoleHTaxX. ['unoreHy3a mpsiMOYroJIbHOTO
tpeyronbHuka ABC ¢ xkatetamu BC nunHoit 10 mm 1 AB nnuHoit 100 MM niu katetamu BC yiMHON 5 MM
u AB nnunoit 50 MM Oynet umets ykioH 10%.

S 10 %
Lo
i C
/
A
100 mm
Pucynok 1
Ha yeprexe nepen pa3MepHbIM YHCIIOM, OTpeAesOIUM YKJIOH,

HaHocsT ycnoBHBIHN 3HaK (TOCT 2.307 — 68), ocTpblii yrojl KOTOPOTO HANIPABISIOT B CTOPOHY YKIJIOHA (CM.
puc. 1). I'eomeTpuueckne yKIOHBI CTPOAT Ha dYEpTEX,ax JeTalel ompeaesNeHHOro npodwis Wiu Ha
yepTekax Jeraield, M3roTaBIMBaeMbIX JHTbeM. llocTpoeHume KOHTypa netanu (puc. 2, a), BepxHee
OCHOBaHUE KOTOpoil umeer ykioH 10 %, HaunHatOT ¢ BbhryepuuBaHus JUHUH AC C 3alaHHBIM YKJIOHOM
(puc. 2, 6) — TUNOTEHY3bI PSMOYTOJIBLHOTO TPEYTOJIbHUKA C KaTeTaMu AB mumHoi 50 mm u BC niauHoi 5
MM. Yepes
TOUYKY D NpoBOJAT JHHHUIO, napauienbHyto TMHUU AC. Tlonyuennast nunust DE 6yaet umets ykioH 10%,
Kak u npsamas AC.



Pucynoxk 2 (a, 0)

KoHnueckue 31eMeHThl JeTaield BBINONHAIOT € 3aJaHHOM KOHYCHOCTbIO. Kowychocmb — 3TO
OTHOIIEHHE JUaMeTpa KOHyca K ero BbicoTe (puc. 3, a). OyepTaHue KOHyca ¢ KOHYCHOCTBIO 1: 3 moka3aHo
Ha puc. 3, 0.

Honst YCEUYEHHOTO KOHyca (puc. 3, 8) KOHYCHOCTh — 3TO
OTHOILICHHE Pa3HOCTH IMaMETPOB K ero BbicoTe. [Iprmep BBIOTHEHMS KOHTYpa JeTainu, uMerouiei gpopmy
YCEUEHHOr0 KOHyCca W 3aJaHHYl0 KOHyCHOcTh 1: 7, mokazaH Ha puc. 3, r. M3 Tpex pa3mepos,
XapaKTepU3YyIOIUX KOHYCHOCTh, OBUIO 3a/laHO [Ba: JAMAaMeTp OOJBLIEr0o OCHOBAaHUS KOHyca W JJIMHA
YCEUEHHOTO KOHYCa, T.€. PACCTOSHUE MEXIy LeHTpamMu ero ocHoBanwid. [lo dopmyne (D - d)/L = 1:7
olpezessieM BEeIMUMHY MeHbliero nuamerpa: Id = 140, cienoBatensHo, d = 20 mm. U3 Tpex pazmepos,
XapaKTepU3yIOIUX KOHYCHOCTb, Ha YEpTEKe MPOCTABIAIOT JABa U YCIOBHBIM 3HAK KOHYCHOCTH. 3HAK
konycHoctu (I'OCT 2.307 — 68) umeer BUA paBHOOEIPEHHOTO TPEYTrOJbHUKA, OCTPBIM YroJl KOTOPOIO
HalpaBJIeH B CTOPOHY BEPLIMHBI KOHYca (CM. puc. 3, B, I).
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Pucynok 3 (a, 6, B, T)

3HaK KOHyca M KOHYCHOCTb B BHJE COOTHOLICHHS HAHOCAT HaJ OCEBOM JIMHUEH WJIM Ha MOJIKE
JIMHUU-BBIHOCKH (puc. 4). HopMaibHble KOHYCHOCTH M yTiibl KOHycoB ycTaHaBnuBaer ['OCT 8593 — 81, a
I'OCT 25548 — 82 ycraHaBiuMBaeT TEpMUHBI U ompejeneHus. Hibke mnpuBeneHbl CTaHIapTHHIE



HOpMaJIbHbI€ KOHYCHOCTH, TPUMEHsSIEMbIE B MalMHOCTpoeHuu: 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.

Pucynox 4

Ilpaguna nanecenun pazmepos

[IpaBuna HaneceHuss pasmepoB Ha ueprexax ycranaBnuaer ['OCT 2.307-2011. Pasmeps Ha
YyepTekax YKas3bIBalOT pPa3MEPHBIMH 4YMCIaMU (YMCIOBBIMM BETMYMHAMH, OIPENENSIONUMH JaHHBIN
pa3Mep) U pa3MEpHBIMU JTUHUSIMHU.

Jlis TUHENHHBIX pa3MepoB pa3MepHbIe JUHUHM NPOBOJAAT MapajyiebHO OTPE3Ky, pa3Mep KOTOpOro
yKa3bpIBaeTcs. Pa3MepHble JMHMM NPUMBIKAIOT CBOMMH CTpPEJIKaMU K BBIHOCHBIM JIMHUSM, KOTOpBIE
SIBJIAIOTCS] TPaHULIaMU U3MEpPEeHUN. BBIHOCHBIE JTMHUM JTOJKHBI BBICTYNATh 3@ KOHIIBI CTPEJIOK Pa3MEpHOI
JMHUN TPUOTU3UTENHHO Ha 2 — 3 MM.

Paccrosinne Mexay pa3MepHON JTUHUEH U MapajieNbHON el JMHHMeH KOHTypa (OCeBOM, IEHTPOBOM)
nowkHO ObITh 10 MM (pucyHok 1). Ilpu HaHeceHMM Ha yepTeXke MapauIeNbHBIX Pa3MEpHBIX JTHMHUN
paccTosiHue MEeX1y HUMHU JJOJDKHO OBITh HE MEHEe 7 MM.
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Pucynok 1

Pa3mepHbie TMHUM OrpaHUYMBAIOT C AYX CTOPOH CTPEJIKaMH.
dopma CTpeNloK oKa3aHa Ha PUCYHKE 2.



Pucynok 2

Hanecenue nuneunwvix pasmepos

[Ipu nHanecenuu pa3MepoB cieayeT n3beraTh MepeceueHusi BBIHOCHBIX M pa3MEPHBIX JIMHHUH. biike k
KOHTYPY pacrojaraloT MEHbIINI pa3Mep. 3aTeM HAHOCAT OOJbIINE pa3Mephbl B MOPSAKE BO3PACTAaHUS MX
BenuuuHbl. [Ipn mM300paXkeHWH HECKOJIBKUX MapajUIesIbHBIX pPa3MEPHBIX JIMHUM pa3MEpHBbIC 4YMClia Hal
HUMH HE PEKOMEHJIYeTCsl pacroyiaraTb OJTHO MO ApyruM. VX cMemaroT B pa3Hble CTOPOHBI, pacioaras B
1axMaTHOM MOPsIKE (PUCYHOK 3).
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Pucynox 3

PaccrosiHne mMexay pa3MepHOW JIMHUEH W pa3MEpHBIM YHMCIOM IPUHHUMAIOT paBHbIM 1 — 1,5 mm.
Ecnu pa3smepHas JIMHUS HAXOAWUTCS B 30HE, KOTOpasi HA PUCYHKE 4 3aIITPUXOBaHA, TO COOTBETCTBYIOILEE
pa3MepHOe YHUCIIO0 HAHOCST Ha MOJIKE TMHUU-BBIHOCKH.
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Pucynoxk 4



[Ipu HaHeceHUU Ha YepTexe IPYIIbI CMEKHBIX MAJIBIX Pa3MEPOB CTPEIIKU 3aMEHSIOT YETKUMU
TOYKaMH WJTU IITPUXaMU Ha BBIHOCHBIX JIMHUSX (PUCYHOK 5).
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Pucynok 5

Ecnu Ha yepTeke HEIOCTATOUHO MECTA /IS CTPEJIKHU, TaK KaK OJIM3KO PAcIoI0KeHa KOHTYpHAs WIIH
BBIHOCHASI JIMHHUSI, TO JTUHUIO PEKOMEHAYETCS MPephIBaTh (PUCYHOK 6).

60

Pucynok 6

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

Hamnecenue y2noevix pazmepog

Pa3mepHyio NHMHHIO, ONpPENENsIONIYI0 BEJIMYMHY yIjla, MPOBOAAT MEXAY CTOpPOHAMH YIjla B BHUJE
YT, ONHMCAHHOM M3 BEpUIMHBI yria (pucyHOK §). Pa3MepHble umcna, BbIpaXkarollue BEIWYMHY YIJa,
YKa3bIBalOT B rpajpycax, MUHYTax M CEKyHJaX ¢ 0003HaYeHUEM €IMHUI u3MepeHusl. VIX HaAnuCchIBalOT Haj
pa3MepHOl JINHUEHN TaK, Kak I0Ka3aHO Ha pUCyHKe 8. B 30He, pacrnonoXeHHON BBIIE MOPU30HTAIBHOU
OCEBOM JIMHUH, pa3MEpHbIE YUCIIa HAHOCAT HaJ Pa3sMEPHBIMH JMHUSMHU CO CTOPOHBI MX BBIMTYKIOCTH, B
30HE€ HIXKE TOPU30HTAJIbHOW OCEBOM JIMHUM — CO CTOPOHBI BOTHYTOCTH pa3MepHbIX JMHHH. Ecin
pa3MepHOe YMCIIO MOMNAJAAeT B 30HY, KOTOpas Ha pUCYHKe 23 3allTpUXOBaHA, TO €r0 HAHOCSIT Ha IOJIKE
JMHUM-BBIHOCKU. Ha moJsikax JTMHUII-BBIHOCOK OMELIAIOT U pa3MEpHbIE YMCIIAa IIPU HEJOCTATKE MECTa JUIs
MaJibIX YIJIOB HE3aBUCUMO OT TOTO, B KAKOM 30HE 3T UMCiIa HaXOAATCs (PUCYHOK 8).



Pucynox 8

Hanecenue pasmepog paouycos

Ilepen pa3MepHBIM YHCIIOM, ONPEEIAIOUIMM paJuyc, BO BCEX ClIydasx HAHOCIT 3HaK — OykBy R,
Hanpumep, R25. Mexnay 3HakoM R ¥ pa3sMepHbIM YHCIOM HE CTaBAT HUKAKUX JOOABOYHBIX 3HAKOB.
PazMepHyro TUHHIO pajinyca HAaHOCST HAa TOM M300pakeHUH, I/1€ Ayra IpOoeLUpyeTcst B UICTUHHOM BHUJIE.

Ona oxaHYMBA€TCS OJHOW CTPENKOM, KOTOpasi HPUMbIKAeT K KOHTYpHOU JuHuU (pucyHok 9). Ilpu
HEOOJIBIIMX paguycax CKPYIJICHHHM CTpENIKy PEeKOMEHJyeTcsl pacrojiaraTb C BHEIIHEH CTOPOHBI JYTH

(pucyHok 9, B).

&

Pucynox 9

Hanecenue pasmepog ouamempos

Ilepen pasMepHBIM YHCIIOM, ONPEAEISAIOIINM AUAaMETP, BO BCeX 0€3 UCKIIIOUEHUS CIydasiX HaHOCST
3HAK , HampuMep:  $3. Mexy 3HaKOXZ ¥ pa3sMEpHBIM YHCIIOM HUKAKUX J00AaBOYHBIX 3HAKOB HE
ctaBaT. Henb3s Taxoke AenaTh NPOMyCK MKy 3HAaKOM U 4yucioM. PasMepHas TMHUS AUaMeTpa MOXKET
OBITh HAaHECEHA KaK Ha N300pakeHMH, TI€ OKPYKHOCTh MJIH €€ YacTh MPOCIUPYIOTCS B ICTUHHOM BUJIE
(pucyHok 10), Tak 1 Ha U300paXEHUH, 1€ OHU IPOCLUPYIOTCS B BUJE MPsIMOM (pUCYHOK 11).
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Pucynok 10

Cnenyer OTMETUTh, YTO paJuycaMu 3alaloT JAYyTH, UMEIOILME XapaKTep 3aKpyIJeHUs KOHTypa, a
TaK)Ke AYrd, BeJIWYMHA KOTOpbIX cocTaBisieT 180° m menee. IlonHble OKpYKHOCTH M IYT'H, BEJIMYMHA
KOTOpPBIX cocTaBisieT O6onee 180°, 3amaroT auaMeTpaMu Jaxe B TOM CIIy4ae, €CIH 3TH OKPYXHOCTH HIIH
JyTH UMEIOT Pa3phIBHI.

Pasmepnvle runuu ¢ obpvisom

Ecnu Ha ueptexke n3obpaxkeHa TOJIBKO OJIHA TPAHMIIA U3MEPEHUMN, HATPUMED, IPU COSAMHEHUN BHU/IA
C pa3pe3oM WM IpU BUJE C OOPBIBOM CUMMETPUYHOrO IMPEAMETA, TO Pa3MEpPHbIE JIUHUM MPOBOISAT HE
MOJIHOCTBIO, ¢ OOpbIBOM. OOpBIB pa3MEepHON JMHHUH MPOU3BOJIAT 32 OChI0 CHMMETPUU HM300paKeHUs Ha
paccrostaun 6 — 10 MM OT ocu. Jlomyckaercs: TaKke MPUMEHSATh OOPhIB pa3MEpHON JIMHUH NPU YKa3aHUU
pa3Mepa [uaMeTpa OKPYKHOCTH, 1aXKe €CIIM OHA N300pa)keHa MOJHOCTHIO.

L

30

Pucynok 11

KoHTpoJibHbIE BOMPOCHI
1. Otpaxaercs nu MaciTad Ha pa3MEPHBIX YHCIaX yepTexa?
2. Ha xakoM pacCcTOSTHUHM OT KOHTYpPA MTPOBOIUTCS pa3MepHast TUHUS?
3. Kakoe paccrosiHre JOMKHO OBITH MEXY MapaieIbHBIMU pa3MEPHBIMHA TUHUSIMU?
4. Ha xakoe pacCTOSIHHE JOJDKHBI BBIXOJUTH BBIHOCHBIC JIMHUU 33 KOHIIBI CTPEIOK Pa3MEpPHBIX
JIMHAH?
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IpakTnyeckoe 3ansitue Ne 4
Bbino/iHeHHe KOMILJIEKCHOTO YepPTeKa reOMeTpHUYecKHX TeJsl

Hean:

- HAyYHUTbHCS BBIMOJIHATH KOMIUIEKCHBIE YEPTEKU MOJIETICH M0 3aJaHHON aKCOHOMETPUYECKOH MPOEKIINY;

- IPUOOPECTU MPAKTUUECKUE HABBIKA B MOCTPOCHUU MPOCKIUI TeOMETPUUECKUX TET,

- HAyYUTHCS YATATh YCPTEHKH.

3ananue ajs1 padoThI:

1. U3yuuth TeopeTndecKuili MmaTepuall.

2. BuuMarensHO M3y4nTh 0Opa3ell BRIOJIHeHHsI JicTa (pucyHok 10).

3. BBINONHUTE YepTeX, UCHOIB3YA 3amaHue aus padorel (tabmuma 1). Ilo o6beMHOMY H300paKEHHIO
Mozaenmu (Moaenb 1,2) BBIIOJIHWTH TpU BUAa (BUI CIIepedu, BUJI CBEpXY, BHJ clieBa). M3o0paxeHue
BBITOJIHAETCS 110 pa3MepaM B MPOEKIMOHHOM CBS3H, HAHECTH pa3MeEpHI.

4. Pabora BeITONIHSIETCS Ha JucTe (hopmaTta A3 ¢ OCHOBHOUM HaAMKCHIO 1O opme 1.

ITocsie okOHYAHUS BHINOJTHEHHUS PA0OThI CTY/IEHT J10JIKeH

ymems:

- CTPOUTH TPU MPOEKLIHIO MOJAEIH 0 €€ aKCOHOMETPUUYECKOM MPOEKINH;

3Hamp:

- IpaBUJIa MPOELUPOBAHUS HA TPU IUIOCKOCTH MTPOEKIIUH.

OO6opynoBanme (npubdopsi, mamepuaisi, OuOaKmuieckoe obecnevenue):

- YepTeXHbIe IPUHAUICKHOCTH, OyMara Juist uepueHus (Batman) ¢popmara A3.

Teopus

B ocHOBy mOCTpoeHHS HW300paXCHH MPEAMETOB IOJIOKEH METOJ  MPSMOYTOJIBHOTO
npoenupoBanusi. OJHAKO HEPEJKO MPU CO3/IaHUHU YEPTEKEH JeTaneil Tpex miockocren npoekui V, H u
W oxka3pIBacTCs HEJOCTATOYHO.

[loaTOMy 3a OCHOBHBIE IUIOCKOCTH MPOEKUUN MPUHUMAIOT TPU B3aUMHO MEPIICHIUKYJSPHBIC
mwiockoctd V, Hu W, u Tpu napajuienbHbIe UM TUIOCKOCTH.

OTH MII0CKOCTH 00pa3yloT rpaHu Kyoa.

[IpeamMeT MBICTIEHHO TOMEMIAIOT BHYTPh Ky0a W MPOCHHUPYIOT HA BHYTPEHHHE MOBEPXHOCTH €T0
rpaHeil (IIECTh OCHOBHBIX IUTOCKOCTeW mpoekuuit). [Ipu 3ToM mpoenupyromue JTy4d HalpaBieHBl OT
HaOmronaTens kK rpansm. [llects rpanei Kyda COBMENIAIOT C TJIOCKOCTHIO YepTekKa BpallleHUEM BOKPYT UX
nuHUH nepecedenus. [lomyyaroT yepTex, COCTOSIINIM U3 MIECTH MPOEKIHH (pUCyHOK 1).

Pucynox 1



N3o0pakenune, mosydaemoe Ha (pOHTATBHOW TIOCKOCTH MPOCKITUH, MPUHUMAIOT 3a TJIaBHOE.
[TosToMy mpenMer Hajo pacmojiaraTh TakK, 4TOOBI TJIaBHOE HM300paK€HHWE MaBaJl0 HAMOOJEEe IOJTHOE
IpeJCTaBIeHHE O ero popMe U pazmepax.

B 3aBucumocTu 0T coxep)kaHHUs H300paKEeHUs pPa3AesioT Ha BUABIL, ceueHus u paspesbl. llo
n300pakeHUsIM, KOTOPbIE Ha3bIBAIOTCS BUJAMH, MBI MOJKEM CYAWUTH O BHEUIHEW Gopme npeamera. YToOsl
ObUla TOHATHA BHYTpeHHsA Qopma mpeaMeTa, HEOOXOAMMBI H300pa)KeHHs, KOTOpbIe Ha3bIBAIOTCA
CEUCHUSIMU U pazpe3aMu. PaccMoTpuM 3Tu n300paKeHHsI.

337010 81

Buo — 510 n300pakeHNe BUIMMOM YaCTH MIOBEPXHOCTH MPEAMETa, O0OpaleHHON K HAOJIF01aTeIo.

KonuuecTBo BUIOB Ha dYepTeke MOJKHO OBITh HAMMEHBIIUM, HO JOCTATOYHBIM JUISl TIOJHOTO
MOHUMaHUs (POPMBI U pa3MEPOB MPEAMETA.

Ha Bunax nomyckaercsi Moka3bplBaTh HEBUAMMBIC YACTH MPEIMETa C MOMOIIbIO IITPUXOBBIX JTMHHMA
(pucyHok 2). PaccrosiHus MeXIy BHJaMH NPUHUMAIOT TaKUM, YTOOBI OBUIO TOCTATOYHO MeECTa JUIS
HAHECEHHS pa3MEpOB.

Pucynok 2

Bunbl paznensiroTcss Ha OCHOBHBIE, TOTIOJTHUTEILHBIC U MECTHBIE.

OcHOBHBIE BHIBI

Bubl, moydaemple Ha MIECTH OCHOBHBIX TUIOCKOCTSIX MPOCKIMI HA3bIBAIOTCS OCHOBHBIMH BHIaAMH
Y UMEIOT CIIeAyIolue Ha3BaHus (PUCYHOK 3): BUJ CIiepenu (MU TJIaBHBIA BHUJ), BUJl CBEPXY, BUJ CIIEBA,
BHJI CTIpaBa, BUJ CHU3Y U BUJI C3a]IH.

5
1 —Buza criepean
H; (rnaBHBIN),
4 7 3 6 2 — BUJI CBEPXY,
3 — BHJ ciieBa,
4 — Bup crpasa,
5 — BuzA cHH3Y,
W, Vv W 7 6 — BUI C3aIU.
2
H

Pucynox 3 OcHOBHBIEC BHIBI



Bun cnepenu — rnaBHBIA BUA; OH JaeT HauOousibliee MpelcTaBieHHe o ¢opMme, pazMepax U
KOHCTPYKTHUBHBIX OCOOCHHOCTSIX JICTAIIH.

OcHoBHbIE BUbI Ha YEPTEXKE PACIIONIaratoT B OMPEIeICHHOM MOPSIKE, KaKk TOKa3aHO Ha PUCYHKE
3. Ecnm BuBI pacnosiaratoTcsi B JAaHHOM MOPSIAKE U B IPOCKIIMOHHOM CBSI3U APYT C IPYTrOM, TO OHU HE
0003HAYAIOTCH.

Ecnu mpoekimoHHas cBsi3b HE COXPaHEHa, TO HalpaBJICHUE MPOCIIUPOBAHKS 0003HAYAIOT
cTpenkoi. OKOJIO CTPEJIKU CTaBsT MPOMUCHYIO OYKBY pycckoro andaButa. Buj orMeuarot To# xe OyKBO

(pucyHoK 4).

Pucynox 4

onoanumenvubie 6uobl

JlononHUTEHHBIM BUJIOM Ha3bIBA€TCS BHJI, KOTOPBIN MOJYYaeTCs Ha MIIOCKOCTH, HE MapalielIbHON
OCHOBHBIM ITOCKOCTSIM MPOEKIUN. [I[pUMEHSIOT TOTIOTHUTENIbHBIE BUJIBI B TEX CIyYasiX, KOrJaa Kakas-1u0o
4acTh MpeAMeTa He MOXKeT ObITh M300pakeHa HU Ha OJJHOM M3 OCHOBHBIX BUJOB 0€3 MCKaXeHUs (PUCYHOK

5).
\
-

_—

Pucynok 5

Ecniu [MOMONHUTENBHBIM BHUJ pPACIONAraloT B TPOEKIIMOHHONW CBS3M C COOTBETCTBYIOIIUM
n300pakeHrueM, TO ero He oOo3HayaroT (pucyHok 6.1). Ecnu mpoeknuoHHasi CBsIi3b HE COXpaHEHa, TO
HanpaBJIeHUE NMPOCHUPOBAHNU 0003HAYAIOT CTPEIKON (pUCYHOK 6.2). OKOJIO CTPENIKH CTAaBIT MPOMHCHYIO
OykBY pycckoro andabuTta. J[onoTHATETHHBIN BU OTMEUAIOT TOH ke OyKBOMU (PUCYHOK 6.2).

JlomyckaeTcsi MOMOTHUTENbHBIM BUJ MOBOPAYMBATh, HO COXpaHssA TMOJOXKEHUE, MPUHATOE IS
JAHHOTO TpeaMeTa Ha TJIaBHOM H300pakeHnn. O003HAYCHHE BHJIa TIPU ITOM JOKHO OBITH JOIOJTHEHO
YCJIOBHBIM IpaduuecKuM 0603HaYeHHeM «10BepHYTO» O — (pucyHOK 6.3).



& ¥
® & 55

"D =D L 1o®)

Pucynox 6.1 Pucynok 6.2 Pucynox 6.3

Mecmmnuvie 6uodnl

Mecmuvim 6udom Ha3bIBaeTCs M300paKEHHE OTIEIBHOTO OIPaHMYEHHOIO MECTa Ha TOBEPXHOCTH
npeamera. Ero npumeHsoT B TOM cilydae, Korja TpeOyeTrcs mokas3arbh (opMy M pa3Mepbl OTAEIbHBIX
a5IeMeHTOB netanu. [IpruMeHeHrne MECTHOTO BHJA IMO3BOJIIET YMEHBIIMTH 00BbEM TpaduuecKux padoT H
C3KOHOMHUTBH MECTO Ha I0JIe uepTexka, o0ecreunBas MojIHoe MpeJcTaBieHne o popme npeamera.

MecTHBINH BHJ Ha 4YepTEXe NOJDKEH OBITh OrpaHWYEeH JIMHHEH OOphIBa, KOTOPYIO MPOBOIST OT
PYKH, OCBIO CUMMETPHUHM WM HE orpaHuueH. PacnonaraioT MecTHbIN BU HAa CBOOOHOM I10JI€ YepTeKa HITU
B IIPOCKIIMOHHOH CBSI3U C APYTUMH U300paKeHUSIMH (PUCYHOK 7).

: MecmHbsid Bud
[ f

&

Ecnu mMecTHBIN BHJ pacrnionaraercsi He B MPOEKIIMOHHOM CBSI3U, TO €ro HeOOXOJUMO 0003HAYUTh.
O0603Hayal0T MECTHBIM BUJ, TaK K€ KaK M JIOTOJIHUTEIbHBIM, CTpEIKoil u OykBOH pycckoro andaButa

Pucynox 7

(pucyHOK 8).

[+

Pucynox 8



Obopamume sHumanue! He cneayer myTaTh MECTHBIA U JIOMOJIHUTEIBHBIN BUIbI. MECTHBIM BH]
MOJy4aeTCsl Ha OJHOM M3 OCHOBHBIX INIOCKOCTEN MPOEKUUH, a JOMOJHUTEIbHBIA — Ha JONOJHUTEIbHON
IJTIOCKOCTH, HE MapaJuIeIbHOW HU OJTHOM U3 OCHOBHBIX TJIOCKOCTEH.

IHopsinok BbINOJHEHHUS PA0OTHI

[Ipu BBIMTOJIHEHUH 3aJaHKS HEOOXOAUMO MPABUIBLHO PACIIONOXKUTH H300pKEHUST HA YEPTEKE.
Ha ¢ponTanbHOl MIOCKOCTH HPOEKUUH CleAyeT MOMECTHUTh TO HM300paKeHHE, KOTOpoe Hambolee
TIOJTHO MPECTABISET OCHOBHBIC (DOPMBI M pa3Mephl MOJICITH — 3TO BUJ CIIEPEIN WIIH TJIABHBIN BUJL.

Eciu wu3oOpaxkaemasi Mojeidb HMEET IUIOCKOCTH CHMMETPUHM, TO €€ YepTeK HaYMHAIOT
BBITIOJIHATH C MPOBEACHUSI COOTBETCTBYIOUIUX OCe cuMMeTpuu. Eciin miiockocTeit CHMMETpUM HET, TO
BBINIOJTHEHUE dYepTexka OObIYHO HAaYyMHAIOT € M300pakeHUs OINOPHOM IMOBEPXHOCTH, KOTOpas
OIpesiessieT BEPTUKAIBHOE (MJIM TOPU30HTAIBHOE) MTOJI0KEHNE MOJIEIIH.

Yrobbl o0ecrneyuTh MNPOCKIIMOHHYIO CBSI3b M JIydllle IOHATH B3aMMHOE PAaCIOJIOKEHUE
OTIENBHBIX AJIEMEHTOB MOJIENIU, PEKOMEHAYETCS BCE TPH M300paKEHUsI CTPOUTH MapauIeIbHO.

[Ipu BBIMIOJIHEHUH KOMIUIEKCHOTO YepTeka MOJAENM HEeoOXOIHMMO CTPOUTHh OCH mpoekiuil. C
MTOMOIIBI0 BEPTUKAIBHBIX JIMHUW CBS3H CTPOST (PPOHTAIBHYIO MPOCKIUIO. [IpodMIbHYI0 TPOSKIIHIO
CTPOSIT C MMOMOIIBIO0 BEPTUKATBHBIX U TOPU3OHTAIBHBIX JIMHUHN CBSI3H.

[Ipu BBITTOJIHEHWH 3aJaHKS HEOOXOJAMMO TPABHIBLHO PACIIONOXKHUTH H300pKEHUS Ha YEPTEKeE.
Ha ¢ponTanpHO MIOCKOCTH MPOEKIUI CleIyeT pacloiOKUTh TO M300pa)keHHe, KOTopoe Hambosee
TIOJTHO TPEACTABIISAET GOPMBI U Pa3MEPhI MOJICIIH.

["oTOBBII YepTeK 0OOBOAUTCS OCHOBHOM CILIOIIHOM JIMHKUEH (TommuHa S = 1 MM).

Pucynoxk 9 O6pazern 3ananus
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Pucynok 10 O0pa3selr BHITIOTHEHUS YepTeka
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KouTtpoJbHble Bonpochl
1. Yto Takoe Buxa?
2. CKONBbKO HYXHO OpaTh BUIOB JIJIsl H300paKeHUS U3EUsI?
3. Kakoe n3zo6pakeHue rpeameTa BRIOUPAIOT sl H300payKeHUs Ha TJIaBHOM BUjIE?
4. Kak Ha3bIBalOTCS BUbI, IOJIy4a€Mbl€ HA OCHOBHBIE INIOCKOCTU MTPOEKIUIN?
5. [lognmuceiBatoTCS T BUIBI, paciojiaraeMble B IPOSKITMOHHOM CBsI3U?
6. Kak moanuceIBatoTCsl BUJIBI, pacloiaraéMble HE B IPOECKIIMOHHOW CBSI3U?
7. B kakux ciay4asx IpUMEHSIOTCS IOMOJIHUTENbHBIE BUBI U KaK OHU 0003HAYAIOTCS?
8. Uto Ha3bIBaeTCI MECTHBIM BHIOM M KaK OH 0003Ha4daeTcs/
9. YUeM OTJIMYAIOTCA MECTHBIN U JOIIOJIHUTEILHBIA BUIBI?




IIpakTuyeckoe 3ansitue NeS
ITocTpoeHue TpeTbeil MPOEKIMUA MOIEJIH 10 ABYM 3aJaHHBIM. AKCOHOMETPHYECKAsl MPOeKIHs

Mojen
Hean padoThi:
1. HayuuTbcsi BBINONHATH TPETHIO MPOEKIIUIO MOJIEIH 110 ABYM 3aJJaHHBIM MTPOCKIIUSIM.
2. HayuuTbcs CTpOUTH aKCOHOMETPUUECKYIO ITPOEKIINIO MOJIENH
3aganue 17151 padoThbI:
1. N3y4nTh TEOpETUYECKHUI MaTepurall.
2. BuumarenbHO U3y4uTh 00pasels BBIMOIHEHHS JIUCTA.
3. [lepeueptuts aBa Buga (IO BapuaHTaM), JOCTPOUTH TPETUH BHJ, BBIIOJIHUTH

aKCOHOMETPHIO MoJiesin. 1300paskeHne BBIMOJIHSACTCS 10 pa3MepaM B MPOSKIIMOHHOM CBS3H, pa3Mephbl HE
HAHOCATCS.
4. Pabora BeimonHsercs Ha ucte popmara A3 ¢ OCHOBHOW HaIMUCHIO 110 popme 1.

TEOPETUYECKHI MATEPHUAJI JIJISI PABOTBI

A.TIl"OpI/ITM MOCTPOCHUS:

1. MpeicneHHO pa3ouBaeM H300paKEHHYIO MOJIENb Ha MIPOCThIE TeOMETpUUecKUe (YOPMBI.

2. [IpencraBnsieM Kak 3TH TreoMeTpudeckue (GOpMBI H300paKkalOTCs Ha BCEX Tpex
MPOEKIMSIX, BBISICHSIEM 00IIYI0 (JOPMY MOJETH.

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

KOTOpasi IOMOT'aeT ONPEACIUTh IPABUILHOCTD IPOYUTAHHOIO YEPTEXKA.
4. UYeprex BBIIOJHAETCS C MOMOIIBIO JIMHUM CBA3M, pa3Mepbl HE HaHOCATCA. ['OTOBBINM uepTex
00BOJIUTCS OCHOBHOM CIUIONTIHOM JMHUEH (TodmuHa S = 1 MM)

Pebpo

IR

a)

Pucynoxk 2. /IBa Buzia Mojenu 1 00beMHOE U300pakeHue



ITocTpoeHne aKCOHOMETPUYECKUX MPOEKIUIA

OcHoBHBIE CcBeZieHHA 00 aKCOHOMeTpHuYecKuxX mpoekiusx mnpuseneHsl B 'OCT 2.317-69. Ilpu
MIOCTPOCHUHM AaKCOHOMETPHUYECKUX MPOEKUUH OTPe3KH TMpsAMBIX JUHUA MpeaMera WiIH  (Urypsl,

napajuielibHbIe  OCSIM  KOOPJIMHAT HAa KOMIUIGKCHOM 4YepTeXe, JODKHBI  OBITh
COOTBETCTBYIOIIUM aKCOHOMETPHUYECKHM OCSIM (PUCYHOK 3).
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PI/ICYHOK 3. HOCTpOGHI/Ie AKCOHOMCTPHHU ACTAINU

MeTtoanyeckue yKasaHUs:

NapajuIeIbHbI

I[JI?I BBITTOJTHCHHUA KOMIIJICKCHOI'O YCPTCiKAa MOACIIM, CHaYaJla ICPCUCPINUBAIOT B TOHKUX JIMHUAX OBC

3aIaHHbIC ITPOCKIHNH, 3aTEM CTPOAT TPCTHIO IIPOCKIHUIO B HpOCKHHOHHOﬁ 3aBUCHUMOCTH.

s OCTpoeHHs] aKCOHOMETPUYECKOM MPOEKIMH HEOOXOAMMO IPaBUIBHO BBIOpAaTh HAYaJo
KOOP/MHAT U IUNIOCKOCTh MOCTpoeHUsl n3o0paxenus. [lociaenoBarenbHOCTh OCTPOCHUSI aKCOHOMETPUH Ha

pUCYHKE 4.



PI/IcyHOK 4, ITocaenoBaTeabHOCTD MMOCTPOCHUS aKCOHOMETPUU

ITopsinok BbINoJIHEHUs padoOThI:

1 - mpoananu3upyiTe GopMy IeTaau U ONpeNeNnuTe ee TadapuTHBIE pa3Mephl,

2 - BeIOepuTe MacTal U pacroyiokeHue popmara yepTexa;

3 - mpoayMaiiTe KOMIIOHOBKY JIUCTA C y4ETOM pa3MelIeHUs] Ha HEM H30METPHUH;

4 - mepeuepTUTE JBa 3alaHHBIX BUJA U IOCTPOITE B MPOESKIIMOHHOMN 3aBUCUMOCTH TPETHIA BUTI;
5 - IpocTaBbTE pa3Mephl;

6 - BBIMIOJIHUTE aKCOHOMETPUYECKYIO POEKIINIO, BEIOPAaB HAaua10 KOOPIAUHAT;



7 - 0OBeUTE YEPTEXK.

8 - 3armoJIHUTE OCHOBHYIO HAaAIIHCh.

OO0pa3sen BbINOJHEHUS 3aJaHNUS
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IIpakTHyeckoe 3ansitue Ne6
IlocTpoeHue KOMIIEKCHOTO YepTeska MOe/ 1N

eab padoThI:
1. HayuuTbcs ynuTaTh 4eprex
2. HayuuTbcs CTPOUTH AKCOHOMETPUYECKYIO POEKIUIO MOJIEIH

3ananue aj1s1 padoThI:

1. U3yuuts TeopeTndyeckuii Mmatepuai ajis padboTsl

2. BHuMarenbHO U3y4UTh 00pa3ell BBIMOJIHEHH JIUCTa

3. BBINOJHUTH aKCOHOMETPUYECKYIO MTPOEKIIUIO OJHOM M3 ABYX MojeJeii Ha BbIOop./300paxenue
BBITIOJIHAETCS 110 pa3MepaM, pa3Mepbl HE HAHOCATCA.

4. PaboTa BBINOIHAETCS HA JIUCTE MPAKTHUECKON paboThl Ne4.

TEOPETUYECKHWIA MATEPHUAJI JIJIS1 PABOTBI

A.TIl"OpI/ITM MOCTPOCHUS:
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I/I306pa)KGHI/IC MMPU3MAaTUUICCKUX
I1a30BBOCHOBaHHH

N306paxkennenpusmbl



H300paxeHuenasa N3o0pakeHnepedepKECTKOCTH

Brinonnenue 00BOKH TOTOBOM aKCOHOMETPUU

PI/ICYHOKI .HOCJ'IeI[OBaTeJ'ILHOCTLHOCTpOGHI/IHaKCOHOMeTpI/II/I

Pucynok 2 O6pa3el BHIMOTHEHUS 3a/1aHUs



IIpakTuyeckoe 3ansaTue Ne 7
BbinoJiHeHHe KOMILIEKCHOTO YepTe:Ka NepeceKkaromuxcs TeJ

Teopus

Jeranmu TexHWYECKUX (OPM COCTOAT W3 COYETAHUN pPa3HOOOPA3HBIX TEOMETPUYECCKUX Tell.
[ToBepxHOCTH ATUX TEJ, MEpeceKasch Mexay co0oil, 00pa3yloT MPOCTPAHCTBEHHBIE JIMHUU, HAa3bIBAEMble
JIMHUSIMHM TIepeceYyeHUs] WIN JUHUSIMH NepexoAa. 3HaHHe XapaKTepa JIMHUN B3aUMHOTO MEPEeCeueHUst
MOBEPXHOCTEH, YMEHHE CTPOUTh MPOEKIHUU HBTUX JHHUA — HEOOXOAMMBIE YCJIOBUS IPABUILHOTO
IMOHUMAaHUs, YTEHHS U BBIIIOJIHEHUS YEPTEKEN IETAIICH.

B kauecTBe mpuMmepa Ha pHucCyHKe | MMOKa3aHbl KOHCTPYKIIMHM TPaBEPChl, KPBIIMIKK Hacoca U
narpyOka. B ocHOBy nx 00pa3oBaHus B3SThl pa3IMUHbIE T€OMETPUUECKUE TEIa BPAIlEHUs] — LIUJIUHJIP, TOP,
map (nmonycdepa). [IpaBuinbHO mpounTaTh N300paKEeHUs AETalIM MO3BOJIAET (popma JIMHUN MepecedeHus
MIOBEPXHOCTEN (Ha PUCYHKE ITH JIMHUU OKA3aHbl CTPEIKAMU).

a) 0) 6)

Pucynok 1 Ilpeceuenue reomeTpuueckux Tel: a — TpaBepca (umeeT GopMy IBYX LMIWHIPOB,
MEePEeCeKaroNXCcsl C KOHYCOM); O — KphIIIKa Hacoca (00pa3oBaHa MEpeceKarolIMMUCS MOBEPXHOCTIMHU
mapa (monychepa) v MWIMHAPA); 8 — MaTpyOoK (popma oOpa3oBaHa MEPECEKAIOIIMMHUCS MOBEPXHOCTSIMH
TOpa M LUJIMHIIPA)

Jl1s mocTpoeHusl IMHUM NIEPECEUEHUS JBYX MOBEPXHOCTEW HYKHO HAWTHU TaKHE TOUYKH, KOTOPBIE
OJTHOBPEMEHHO MpUHAUIekKAIN Obl 00€MM 3aJaHHBIM IIOBEPXHOCTSAM, TO €CTh XapaKTE€pPHbIE TOYKH,
PacroJIOKEHHbIE HA KOHTYPHBIX JUHHUAX. JTH TOYKHM Yalle BCETO0 ONPEIENSIOT IpaHully BUAMMOCTH. K
XapaKTepHBbIM TOYKAM TaK>K€ OTHOCSITCS: caMasi BEpXHsIsl U caMasi HYDKHSSL, JIeBasl U IpaBasi KpailHue TOUKH.
[TocTpouTh JHMHUIO TEpPEeceYeHus: TOJBKO MO TUM TOYKaM Henb3sd. HeoOXoauMo MOCTpOuTh ele psij
MIPOMEXYTOUHBIX TOYeK. J[Js1 MOoCTpoeHHs] TOueK, MpPUHAUIeKAIIUX JMHUU B3aUMHOTO IEpecedeHMs,
HCIOJIb3YIOT BCIIOMOTaTeJIbHbIE CEKYIIHE MIIOCKOCTH.

HaunbGonee o6muii cnocod MOCTpOEHMs] JUHUM IE€PECEUEHUs] JBYX IOBEPXHOCTEH —  crocod
BCIIOMOTATENbHBIX CEKYIIUX MOBEPXHOCTEH, MM CIMOcO0 MOCPEIHHUKOB.

Cnocod BcnoMoraTeJibHbIX CEKYIIHX MJI0CKOCTel

Crioco6 BCTIOMOraTeNbHBIX CEKYLIMX IUIOCKOCTEH MpUMEHsIeTCsl Kak MpH B3aUMHOM IepecedeHnn
KPUBBIX MIOBEPXHOCTEH C MHOTOIpaHHUKAMHU (PUCYHOK 2), TaK U MPU MEepeceuyeHUH KPUBbIX MOBEPXHOCTEN
(pucyHok 3).

Cnoco0 mupoKOo UCHOJIB3YIOT IPU MOCTPOSHUH JIMHHUN MEepeCceyeHUs:

a) IByX IIOBEPXHOCTEH BpallleHUs, OCH BpAIIEHHUsS KOTOPBIX PACIIONAraroTcs NEPIEHIUKYISIPHO
OJIHOM U3 INTOCKOCTEN POEKIIUH;

0) HOBEPXHOCTH BpAIIEHUSI C MHOTOTPAaHHUKOM;

B) IByX MHOTOI'PaHHBIX TTOBEPXHOCTEH.

[TocTpoeHne NIMHUM TEpeceueHUs] MOBEPXHOCTEH Tel HAYMHAIOT C HAXOXACHHUS XapaKTEPHbIX
Touek (oOuiue /Ui ABYX MOBEPXHOCTEH TOYKU: PUCYHOK 2 — TOUKH € U d, pUCYHOK 3 — Touku | u 4), Bce
OCTaJbHBIE TOYKU TIEPECEUYEHUs HA3bIBAIOT IMPOMEKYTOUHBIMU M HX OIPEIEISIOT C IOMOIIBIO
BCIIOMOTaTeNIbHBIX MapaJljIeNIbHbIX CEKYIIMX MJIOCKOCTeH. B kauecTBe BCrioMorareabHbIX BHIOMPAIOT TaKue



IJIOCKOCTH, KOTOpble 00€ 3aJaHHble MOBEPXHOCTU IEPECEKAIOT MO TIpaHUueckd MPOCTHIM JHUHUSAM —
MPSIMBIM U OKPYHOCTSIM.

IIpoBoaMM BCIIOMOTraTEIbHBIE CEKYLIUE TOPU3OHTAIBHBIE IUIOCKOCTH YpoBHA - Pv, Pvi u Pw2
(pucyHOK 2), mepeceKaronye IUINHAP M0 OKPYKHOCTIM, a MPU3MY - M0 OpsMbIiM. ClieyeT HauTH TOYKU
MEePECeUCHMS ITUX MPSMBIX C COOTBETCTBYIOIIMMHU OKPY>KHOCTSIMH.

Ha pucyHke 2a moka3aHO MOCTPOEHUE JIMHUU NEPECEUEHUsI TIOBEPXHOCTU TPEYrOJbHON MPU3MBI C
MMOBEPXHOCTBIO MPSMOIO KPYroBOrO LMJIMHIApA. bBOKOBBIE TpaHW NPHU3MBI  [EPHEHIUKYISIPHbBI
BEPTUKAIBHON IUIOCKOCTH V, 03TOMY (pOHTANbHAS MPOEKIHS JIMHUIN MepeceuyeHus MOBEPXHOCTEH ITHX
TEJI COBMANACT C (PPOHTAIHHON MNPOEKIHEW OCHOBAHHS MPU3MBL. [ OpU3OHTANBHBIC MPOEKIUH JIMHHUIMA
[IEPECEUYCHUs] TOBEPXHOCTEH COBMAJAIOT C TOPU30HTAIBHOW MPOEKUHUEW UMIUMHAPA U  SABISIOTCSA
OKPYXHOCTBIO. [IpouiibHBIE TPOCKIIMU TOYEK @ W € HAXOIAT MO TOPU3OHTAIBHBIM U (PPOHTATHHBIM
MPOEKUHUSAM C IOMOIIBIO JIMHUHI CBS3H.

Jnst mocTpoeHus MPOMEXYTOUHBIX TOYEK b, ¢, d HCHOIB3YIOT BCIOMOTaTEIbHBIE CEKYIIUE
mI10cKOCTH Py, Pvi 1 Pv2, ¢ moMoIipio KOTOpBIX HaXoAaT GpOHTANIbHBIE IpoeKuu b', ¢, d' Touek b, ¢, d.

B nanHOM mpumepe MOXXHO 00OHTHCH 0€3 BCIIOMOTaTENbHBIX CEKYIIMX IUIOCKOCTEH, Hameuas
MIPOM3BOJILHO HAa (PPOHTAIBHOM IJTIOCKOCTH TOUKH b', ¢', d'.

Ornyckasi TMHUY CBSA3U HAa TOPU3OHTAIIBHYIO MPOEKIMI0, HAXOAT TOPU3OHTAIBHBIE MMPOCKIUHU b, c,
d Touek b', ¢', d'. Ha npodusibHON TPOEKITUHU C TIOMOIIBIO TUHUN CBSI3U HAXOAT nipoekiuu b”, ¢, d".

Ha pucynke 26 noka3zaHo oCTpOEHHE U30METPUUECKOM MPOEKIUH.

[locne mocTpoeHus: U30METPUUECKOW MPOEKIUU LUIUHAPA CTPOSAT HU3OMETPUUECKYIO MPOEKIHUIO
OCHOBaHMS MPU3MBI, Ha KOTOPOH HaxomsaT Touku I, 2, 3, 4, 5. OT 3TUX TOUYEK OTKJIAIBIBAIOT PAaC CTOSHUS
1"e", 2"d" n Tak manee, B3sATbIe ¢ MPOPUILHON MPOCKIIMHA KOMIUIEKCHOTO YEPTEKa, U HAXOAT TOYKH d, b,
¢ d, e.

Ha wu3omerpuueckoil MNpOEKUMU JMHUS MEPECEUYCHMs] MOBEPXHOCTEH IWIMHApPA W IPHU3MBI
MOJTy4aeTCcsi COCIMHEHHEM TO4YeK da, b, ¢, d, e, KOTOpBIE CTPOSTCS IO KOOpAMHATAM, B3SITHIM C
KOMILIEKCHOT'O YepTexka.
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Pucynoxk 2 Ilepeceuenne moBepxXHOCTEW HUIUHAPA U TPU3MBI



Pucynok 3 Ilepeceuenne moBepxHOCTEH IBYX IMIMHIPOB

Ha pucynke 3 mokasaHo ompenelneHue TOYEK NEepecedeHHs] NOBEPXHOCTEH IBYX LMJIMHIPOB C
IIOMOULIBI0 BCIIOMOTATEJbHBIX CEKYIIUX TOPHU30HTAIbHBIX IUIOCKOCTEM YypoBHI — Pw n  Pwi,
MIEpPECEKAIOIINX OJIMH [IWJIMHAP MO0 OKPYKHOCTSAM, @ BTOPOU LUJIMHJIP - IO MPSMBIM.

3aganue a9 padoThI:

1. U3yunTh TEOpETUYECKHI MaTepUall sl paOOTHI.

2. BaumarensHo U3yduTh 00pasel BoinosiHenus gucta ([Ipunoxenue 1, pucynku 5.1-5.3).

3. ITocTpouTh JTUHHIO TEPECEUCHUS MOBEPXHOCTEH IMWIMHAPA M MPU3MBI U aKCOHOMETPHUYECKYIO
npoekiu. Ha KOMIUIEKCHOM 4epTeke HAHECTH Pa3MepBhl.

4. Pabora BbimonHseTcss Ha nucte Gopmara A3 ¢ ocHOBHOW Haamucblo 1o ¢opme 1. 3amanue
JIaeTCsl B COOTBETCTBHHU C BApUAHTOM (Tabiuia 1 u pucyHok 4).

Hcxoanbie naHHbIE

Tabnuna 1 Bapuantsl 3aqanmii

Ne BapuanTa
O0o3HaueHue I > 3 1 5 6 7
d 50 55 54 52 55 54 56
h 60 65 70 70 60 60 62
hi 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. BpruepTuTh paMKy ¥ OCHOBHYIO HAaJIHCh.

2. KommnonoBka nucra. Ilone nucta pa3duTh Ha NPSIMOYTOJIBHUKH, B KOTOPBIX BBIYEPUYUBAIOT TPU
MPOEKIUH NTEPECEKAIOIINXCS TEI U X aKCOHOMETPUUYECKOE N300paKeHHE.

3. HanecTu TOHKMMH JIMHUSMU TPU IPOEKLINUU NEPECEKAIOINXCS TEIl.

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

5. HMcnonw3yst TMHUY CBSI3U MMOCTPOUTH ITPOEKIIMN ATHX KE TOUEK HA JABYX JAPYTUX MPOEKIMSIX.

6. IlosyueHHBIE TOUKH COEMHUTH C TOMOIIBIO JIeKaa.

7. OnpenennuTts BUIUMOCTb Ha OTAEIBHBIX yUacTKaX.

8. BbluepTUTh aKCOHOMETPUYECKYIO MPOEKIUI0 MEepeceKaromuxcs Ten (IoCTpoeHne HauyuHaTh C
F€OMETPUUYECKOTO  TEJla, HaxOIALIErocss B  BEPTUKAJIBHOM  IOJOXKEHMM — C  IWJIKMHAPA).
ITocnenoBaTenbHOCTh MOCTPOEHMS JJUIUIICA (OBaja) B TOPU30HTAIBHOM IUIOCKOCTH INPOEKLUHU JlaHa B
MIPWIOKEHUH 2.

9. B akcoHOMETpHHU HaHECTH TOUKH, MpUHAJIeKAIINE IUHUU [IepeceUeHus], 3aMepsisi pacCTOsSHUE
10 OCSIM Ha KOMILJIEKCHOM YEPTEXKE.

10. IIpoBeputh Bech yepTex u o0Bectu ero kapanaamom T (H) u TM (HB).

11.ITongnucaTs Bce TOUKH, MPUHAAIEKALIUE INHUH IEPECEUCHUS.

12. Hanectu pa3Mepsl Ha KOMIUIEKCHOM YEpPTEXKeE.

13.3an01HUTE OCHOBHYIO HAJMHUCh YEPTEKHBIM IIPUPTOM.



KonTposbHbie BOpochl
1. B uem coctout coco® BCrioMoraTenbHbIX CeKyIUX miockocteii? Korna ero npumMeHstoT?
2. C 4ero HAYMHAIOT MOCTPOCHHE JIMHUU B3aUMHOTO TIEPECECYEHHUS TOBEPXHOCTEN UITUHIPOB?
3. Kak cTtpouTcs I1MHUS NEepecedeHus IOBEPXHOCTEN?
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Pucynoxk 5.1 O6pa3zen BoinonHeHus yeprexa «llepecedenne UIUHAPA U IPU3MBDY
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Pucynok 5.2 O6pazen BoinonHeHus yeptexa «llepeceuenne MUIMHAPA U TPU3MbBD»
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Pucynok 5.3 O6pazen BoinonHeHus yepTexa «llepeceuenne nUIMHIApa U MPU3MbI»
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Omnpenenenye LEHTPOB PAJIUYCOB MaJbIX YT
aurca (Touku 3 u 4)

3

CoennHeHne OOTBIINX U MAJIBIX YT
aunnca paguycom Ro

[Tpunoxenue 2

OrnpezesieHne TOYCK COMPSKCHHS MaJIBIX U
6ompiux nyr sunca (touku L, M, N u K)

d

BrimonHnenue 00BOIKM TOTOBOI aKCOHOMETPUU
amurica (ab — 6ombIas och JuHICa, cd — Mamnas
OCB DJIITUTICA)



IIpakTuyeckoe 3ansiTue Ne 8
ITocTpoeHue yceueHHOM MUPAMU/IBI M € Pa3BepPTKH

Hean:

- U3yYUTh METO/IbI, IIO3BOJISIONINE ONPEIECIUTh HA YEPTEKE ACUCTBUTEIBHYIO BEIMUUHY (UTYpPHI CEUCHHS
(MeTox BpalieHHsl U METO/1 IEPEMEHBI ITOCKOCTEN );

- 3aKpEeNMTh HABbIKU IPOCIIUPOBAHUS T€OMETPUUECKUX TN HA TPU IJIOCKOCTH MPOEKIUH;

- 3aKpeNUTh HABBIKW TIOCTPOCHUS Pa3BEPTOK YCEUECHHBIX T€OMETPUUECKUX TET,

- U3Y4YUTb MPaBUJIA IOCTPOEHUS] AKCOHOMETPUYECKUX MTPOEKIIUM.

3ananmue aj1s1 padoThI:

1. U3yuuthb TeopeTudeckuii Mmarepuai ajs paboThl.

2. BuumarensHO u3yunTth oOpasen BeimosiHeHus icrta (ITpunoxenue 1).

3. BBINONHUTD KOMIUIEKCHBI YEPTEX U AKCOHOMETPHUYECKYIO IMPOEKIUI0 YCEYEHHOTO MHOIOIpaHHUKA
(mupamuzsl). IloCcTpoUTh JTUHUIO TMEpeceueHUss MHOTOIPAHHUKA C IJIOCKOCTBIO OOMIET0 MOJIOKEHUS
(3amanHoi cnenamu). IlocTpouTh HaTypaidbHyl0 BelW4YMHY cedeHus. [locTpouTh  pa3BepTKy
MHOTOTpaHHHUKA U TeJla BpaLCHUS.

4. Pabora BeImonHseTcs Ha jaucte popmata A3 ¢ OCHOBHOW Haamuceio mo ¢gopme 1. 3aganue maercs B
COOTBETCTBHUH C BapraHTOM (Tabmmma 1).

ITocJie okOHYAHMSA BBINOJHEHUS] PA0OTHI CTY/IEHT 10/IKeH

ymems:

- CTPOUThH KOMIUIEKCHBIE UEPTEKU YCEUEHHBIX T€OMETPUUYECKUX TE;

- HaXOJIUTh ICUCTBUTENBbHYIO BEIHMUNHY (PUTYpBI CEUCHHUS TETa;

- CTPOUTH PA3BEPTKU YCEUEHHBIX F€OMETPUUECKUX TEI;

- BBIMOJHATH AKCOHOMETPUYECKUE MPOCKIIUU YCEUSHHBIX T€OMETPHUUECKUX Tell.

3Hamp:

- OIpeJeIeHne HATypallbHON BEIMYUHBI AJIEMEHTOB T€OMETPUUYECKUX TET,

- IpaBUJIa MIOCTPOECHUSI Pa3BEPTOK YCEUEHHBIX T€OMETPUUYECKUX TEIL.

O06opynoBanme (npudopsi, mamepuaisi, OuOaKmuieckoe obecnevenue):

- YepTeXHbIe IPUHAJICKHOCTH, OyMara Juisi uepueHus (BatMan) popmara A3.

Teopus

OcHoBHast (opMa T€OMETPUUYECKUX TeJl MOXKET OBbITh HM3MEHEHa MyTEM IUIOCKUX cpe3oB. Ilpu
NIepeceuyeHN MHOTOTPaHHUKA IJIOCKOCTBIO IMOJy4aeTcs IUIockas (Urypa, MHOXKECTBO TOUYEK KOTOPOM
MPUHAJIEKUT KaK IUIOCKOCTH, HA3bIBAEMOW ceKyuieil nia0CKOCHmblo, TaK U TEOMETPUUYECKOMY Tely.
[Tnockas gurypa Ha3pIBaeTCsl ce4eHnueM, a OrpaHUYMBAIOIIAs €€ 3aMKHYTasl TUHUS — TUHUEN CeUeHUA.

Uucno CTOpoH ceueHus paBHO YHCIYy Nepecedy€HHbIX rpaHed. CTOPOHBI CEUEHUsl MPENCTaBISIIOT
cOOOi JTMHMM TepecedeHus rpaHell MHOTOTpaHHMKA M CeKyLed IJIOCKOCTH, @ €ro BEpIIMHBI - TOYKH
nepeceyeHus péoep MHOTOrpaHHMKA C CEKYIIEH MI0CKOCTBIO.

Takum o0Opa3oM, AJs pELICHUs 3aJauyd Ha IMOCTPOEHHE CEUYEHUS MHOIOIpaHHMKA IIOCKOCTBIO
HE00XO0JIMMO YMETh:

1) cTpouTh IMHUY NIEpEceUeHNs ABYX IIOCKOCTEM;

2) onpenensaTh TOUYKH MepeceyeHus MPSIMOH C IMIIOCKOCTHIO.

1 Ceyenue nupamMuabl II0CKOCTHIO
Ha pucynke 1 noka3aHo ceyeHue nupamuibl GpoHTAIBHO-TIPOSIUPYIONIEH MI0CKOCThIO P.



Pucynox 1 Ceyenue nupamuapl GpOHTATHHO-TPOCIIUPYIOMIEH TIJIOCKOCTHIO

®urypoir cedyeHus spigercss TpeyrodbHuk ~KMN. BepmmHbsl TpeyrojbHHKa — 3TO TOYKH
nepecedeHus pedep MUpaMHIbl ¢ CEKYIIeH TIOCKOCTRIO P.

Hampumep, Touka M — touka nepecedenust pedpa SA ¢ miockoctsio P. CTOpOHBI TpeyroibHUKa —
3TO JIMHUS MEPECEUEHU IPaHEN MpaMHUIbl C CeKyllel iockocTeio P. Hanpumep, ctropona MN — nuaus
nepecedyenus rpanu CSB ¢ mockocTsio P.

[Ipu mepecedeHnr MUPAMUIBI THIOCKOCTBIO B CEYCHUU MOTYT TOJIYYaThCS CICIYIOMINE (GUTYPBI:

- MHOTOYT'OJIbHUK, MOJAOOHBIH OCHOBAHHIO, €CJIM CEeKyIas IJIOCKOCTh MapajielbHa OCHOBaHUIO
MMUPaAMU/IBI,

- MHOTOYTOJIbHUK, HE TOJIOOHBII1 OCHOBAaHUIO, €CIM CEKYIlas MIOCKOCTh HAKJIOHEHA K OCHOBAHUIO
MUPAMU/IBI,

- TPEYroJIbHUK, €CIU CEKYIasl NIOCKOCTh MMPOXOAUT YEPE3 BEPUIMHY MHUPAMHU/IBI.

CeuyeHue NpU3MbI IJIOCKOCTHIO

[Ipu nepecedeHny MPU3MBI TNIOCKOCTHIO B CEYEHUU MOTYT ITOJIY4aThCs CAeyIOImue GUrypsl:

- MHOTOYrOJbHHMK, PaBHBI OCHOBaHMIO, €CIIM CEKYyIas IUIOCKOCTh MapajjielibHa OCHOBAHUIO
MpU3MBbI (PUCYHOK 2, a);

- MHOTOYTOJIbHUK, HE paBHBII OCHOBAHUIO, €CIIM CEKYILas MIIOCKOCTh HAKJIOHEHa K pedpaM NMpU3Mbl
(pucyHok 2, 0);

- IPSIMOYTOJIBHUK, €CIU CeKyIlas IIIOCKOCTh MapajulielbHa O0OKOBBIM pedpaM HpU3Mbl (PUCYHOK 2,
B).

Pucynok 2 Ceyenuie npu3Msbl MI0CKOCTHIO

CeyeHune HWIMHAPA MJIOCKOCTHIO

[Ipu mepecedeHnH MPSIMOTO IWIMHJIPA TIOCKOCTHIO B CEYEHUHM MOTYT TMOJYYaThCS CIEIYIOIIHEe
¢burypsi:

- KpYT, €CJIH MJI0CKOCTh MapaielbHa OCHOBAHHIO IMIUHAPA (PUCYHOK 3, a);

- IPSIMOYTOJILHUK, €CITH CEKYIIas TUIOCKOCTh MapajuiesibHa OCH IWIHHIpa (PUCYHOK 3, 0);



- (urypa, orpaHuUeHHas OHIIIUIICOM, €CIM CEKyllas IUJIOCKOCTh HAKJIOHEHAa K OCH IMJIMHIpA

(pucyHox 3, B)
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Pucynoxk 2 Ceuenue nmuianHapa miIoCKOCThIO

CeuyeHue KOHyca IIOCKOCTHIO

[Ipn mepeceueHuu MNPSMOro KOHycCa IJIOCKOCTHIO B CEUEHUU MOTYT MOJIY4aThbCsl CIEIYIOIIHE
burypsr:

- KpYT, €CJIM CeKyIas MJI0CKOCTh MapajuieibHa OCHOBAHHUIO KOHYCa (PUCYHOK 3, a);

- TPEYTOJBHUK, €CJIA CEKYIask TUTOCKOCTh MPOXOANT Yepe3 BEPIINHY KOHYCa (PUCYHOK 3, 0);

- (urypa, orpaHMueHHas JJUTUIICOM, €CIU CEeKyllas IUIOCKOCTh MepeceKkaeT Bce o0pasyromiue
KOHyca (pUCYHOK 3, B);

- (Qurypa, orpaHuyeHHas AYrod mapaboibl M OTPE3KOM MPSIMOH, €CIH CeKyllas IUIOCKOCTb
napajuieJibHa OJIHOM 00pa3yroiiel Konyca (pUCyHOK 3, T);

- (urypa, orpaHmueHHas Ayrod rumepOONBI U OTPE3KOM MPSMOM, €CIM CeKyIlas IUIOCKOCTb
napajuiesibHa JIByM 00pa3yromuM KoHyca (pPHCYHOK 3, ).

a> ﬂ > 0 -2naunc
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Pucynok 3 CeueHnue KoHyca IJIOCKOCThIO

Jlis TOoro, 94T00bI ONPEAeIUTh ACHCTBUTEIbHYIO BEINYMHY CEUYCHUH, HEOOX0AUMO 3HATh CHOCOOBI
npeoOpa3oBaHusl IUIOCKOCTEH MpPOEKIuil: crmocod BpameHus (PpUCYHOK 4) U CIoco0 MepeMeHBI
IJIOCKOCTEH MPOEKINi (PUCYHOK 5).
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Pucynok 4 Omnpenenenue HaTypaidbHOW BEIWYMHBI (QUIYpbl CEUYEHHs CIOCOOOM  BpallleHUs
IIJIOCKOCTEM MPOEKIIUN




Pucynox 5 Omnpenenenue HaTypadbHONH BEIUYMHBI (DHUTYpBl CEYCHUS METOJOM IEPEMEHBI
MJIOCKOCTEH MpoeKIuii (HOBast IIIOCKOCTh Hi mapannensHa purype ceueHus: TupamMmuIbl)

Paszeépmkoi Ha3BIBAIOT IUIOCKYIO (DUTYPY, MOTYUYCHHYIO MTYTEM COBMEIICHHUS BCEH TOBEPXHOCTH,
OTpaHUYMBAIOLIEN MpPEAMET, C OJHOM IJIOCKOCThIO. Pa3BEPTKM, Kak NpaBUJIO, HEOOXOAUMBI NpU
U3TOTOBJICHUM U3JIE€TIUI U3 JIMCTOBOIO MaTepuaa.

Jnis mocTpoeHusi pa3BEPTKH HEOOXOAWMBI HATypalbHbIE BEJIWYHHBI T'E€OMETPUYECKUX (uUryp
(rpaHeil), U3 KOTOPBIX COCTOMUT MOBEPXHOCTh MpeamMeTa. Ecinu HeoOxoaumble reoMeTpuyeckue GUrypsl Ha
IIPOCKLUAX UCKAKEHBI, TO IIEPE] IOCTPOCHUEM Pa3BEPTKHU ONPEAEIAIOT UX HATYpPaIbHYIO BEIUYHHY.

[Tpu noctpoeHun pa3BEPTKU CTpeMATCA cliesaTh e€ 0osiee KOMIAKTHOM, 4TOOBI IPU U3rOTOBICHUN
W3J1EJINN N3PAacX010BaTh MEHbIIIE MaTepraa.

JUis nomydyeHus Oojee HarisgHOIO H300paKeHMs IpeIMeTa, KOTOpoe co3gaBajio Obl O HEM
HEINOCPEACTBEHHOE IIPEJICTABICHUE, MWCIOIb3YeTCd CUCTEMa AKCOHOMETPUYECKMX IPOEKLIUM, WIH
aKCOHOMETpPHUs. AKCOHOMeTpHsl (OT I'ped. axon - OCb U metreo - U3MePATh) - U3MEPEHUE 10 OCSIM.

Ilpamoyzonvnas uzomempuueckasa npoekyus — Hauboiee NPOCTOW BHUJ TNPSMOYTOJIbHOU
aKCOHOMETPHHM, IIPU KOTOPOM BCE KOOPAMHATHBIE OCH HAKJIOHEHBl K aKCOHOMETPHUYECKOM INIOCKOCTU
MIPOEKIUH 1O/1 OAMHAKOBBIMH YTIIAMH, U, TAKAM 00pa3oM, UMEIOT OJTMHAKOBBIC 3HAYCHHUS KOA((PHUIIMESHTOB
UCKaXeHUs: m = n = k. By/iemM Ha3bIBaTh €€ U30MeTpUYecKas IPOSKIUs WU U30METPHSL.

VYTIbl MEXAY OCSIMU B IIPSAMOYTOJIbHON n3oMeTpuu = 120°.

Ha pucynke 6 moka3zaHO IIOCTPOEHME OCEHd B MPSIMOYIOJIBHOW H30METPUH C IOMOILIBIO
TPAHCIIOPTUPA WU LIUPKYJIS.

Z1

Pucynok 6 Iloctpoenue oceil B IpsIMOYT0JIbHON U30METPUH

Hcxoanbie JaHHBIE
Tabnuna 1 Bapuantsl 3aganmii

No O0o3HaueHne
S’ BapuaH o
| Pv T ” h d a | o«
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 7 60 60 33 45
X — | 8 65 | 65 | 35 | 45
- 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 (pUCYHOK 8)

1. Ha ¢popmaTe Hameuaem mMecTo 1715 uepTeka. Pazmepsl mo BapuanTam Oepem u3 Tabnuiibl 1.

2. BollosiHAEM TpH BUJA ILIECTUTPAHHOM NMUPAMUJbl — BUJ CHepeau (TJIaBHBIMA BUJ), BUJ CBEPXY
(OKpY)KHOCTH 33JJaHHOTO JHaMeTpa JeuM Ha 6 yacTeil, MOJIyueHHbIe TOUYKU COECTUHSEM MEXIy cCO00U u
COCAUHACM I'PAHU IMTUPAMUEBI C LICHTpOM).

3. Ha Buge cBepxXy HMpOBOAMM IUIOCKOCTh Py  Ha paccTOosHMM «a» OT LeHTpa nupamuibl. OHa
nepeceyer ocb X B TOUke Px.

o

4. Or Touku Px mox yrimom L MPOBEJEM CEKYIIyl0 IUIOCKOCTh PxPy, koTopas mepeceuer
nupamuay B 6 TOukKax — OTMEYaeM TOYKHM IepecedyeHus Ha rpansx nupamunasl 1', 2', 3’ 4') 5') 6'.
[TeperocuM TOYKHM TIepeceUCHHsI ¢ TPaHsSIMHU Ha BUJ CBEPXY M HA BHJI COOKY ClieBa.

5. CTtpouM 110cKoCcTh ceueHus. [IpoBoaum npsiMmbie mapaiienabubie ocu X u3 Touek 1, 2, 3,4, 5, 6.
N3 Touku Px pammycamu R1 = P«xl’, R2 = Px2', R3 = P«3’, R4 = Px4' mpoBogum 4 okpyx’HOCTU 0
nepecedeHus: ¢ ocbto X. M3 Touek mepecedeHus OIMyckaeMm MNEpPIEHIUKYISAPbl BHU3 JO MEpPECeueHus ¢
MPSIMBIMH, TTPOBEICHHBIMU U3 TOUEK 1, 2, 3,4, 5, 6. Touku nepecedyeHus coenunsieM u obo3Havaem 11, 21,
31, 41, 51, 61.

6. Crpoum pa3BepTKy nupamujbl. [lomHas pa3BEpTka COCTOUT U3 TPEX dYacTel: pa3BEPTKHU
OOKOBOI MOBEPXHOCTH; HATYpalbHOTO BHAA (UTYPHl CEUEHUS; OCHOBAHUS MUPAMUJIBL.

[TocTpoenue pa3BepTKH:

- MPOBOJUM HYaCTh OKPYXHOCTH pamuycoM R = a'S’, paBHbIM anmuHe peOpa Ha TJIaBHOM BUJE.
O6o3HavyaeM LEHTP paanyca TOYKH Si, KPalHIOIO TOYKY - a;. VI3 TOUKHM a; OTKJIaJbIBaeM IIECTh OTPE3KOB
paBHBIX IIHPUHE TpaHU OCHOBaHUs mnHpamuabl. CoenuHseM Mexay co0oii M ¢ IIEHTpOM
(IITPUXTTYHKTUPHOM C JBYMSI TOUKAMU JIMHUEH - POBOJIUM T'PaHU TUPAMUJIBI).

- Ha OJIHOM M3 OTPE3KOB CTPOMM OCHOBAaHWE MUPAMUJBI — MPABUIBHBIN MIECTUTPAHHUK (pa3Mepsl
OepeM ¢ BHIa CBEPXY).

- OTKJIQJIbIBaE€M Ha TPaHSAX MUPAMUABI TOUKU CeYEeHHMs ¢ miuockocThio 1/, 2/, 3", 4", 5', 6’ (paccTosiHue
OepeM ¢ Bua criepeau 1o kacatenbHoW). Ha pasBeptke o6o3navaem ux 11, 21, 31, 41, 51, 61. OT Touku 1
CTPOUM IJIOCKOCTh CEUEHHSI.

7. CTpouM aKCOHOMETPHYECKYIO TTPOSKITUIO YCEUCHHOM MUPAMU/IBI:

- MPOBOJIMM aKCOHOMETPUUYECKHUE OCH;

- CTPOMM OCHOBAHHE MUPAMU/IBI B AKCOHOMETPUH;

- B OCHOBAaHHUH CTPOUM IUIOCKOCTh CEYEHUS;

- OT BEpIINH IUIOCKOCTH CEUEHHUS BBEPX MOJHUMAEM MEPHEHIUKYISPHI, HA KOTOPHIX OTKJIAIbIBAEM
paccTossHMe OT OCHOBAaHUSA MHUPAMHIBI JI0 CeKylled miockoctu (O6epeM ¢ BHAa CHEpend TIo
MEPIEeHIUKYIIAPY);

- MIOJIYYE€HHBIE TOYKU COCIUHSAEM MEXy cOO00H (TIoydaeM TUIOCKOCTh CEYEHUSI B aKCOHOMETPHH ) U
C OCHOBaHHeM mupamuabl. Touku obo3Havaem 1, 2, 3, 4, 5, 6.

8. T'oToBBIN uUepTe’k OOBOJUM OCHOBHOHM CIUIONIHOW TOJICTOM JIMHUEH, BCE BCIIOMOTATENbHBIE
MIOCTPOEHHUSI cOXpaHsieM (00pa3ell BBIMOIHEHUS T0Ka3aH Ha PUCYHKE §).
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VBomenpudeckas rpoekyust Pa3eeprxa rupamuds!
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Pucynok 8 Ilepeceuenne nupamuibl iI0CKOCTHIO

KoHTpoJbHbIE BONPOCHI

1. Yro Ha3bIBaIOT pa3BepTKOM?

2. Kak mocTpouTs pa3BepTKy yCeUeHHOW MUPaMUIbI?

3. Kak nocTpouTts u3oMeTpuyeckoe n300pakeHne yceueHHOW MupaMuib?

4. Yto Ha3bpIBaETCS JIMHUEN Cpe3a, U KaKOB MOPSJIOK €€ MOCTPOEHUS?

3. B kakoM ciygae INpu CEYEHMM MHOTIOIPDAHHHMKA IUIOCKOCTBIO B CEUYECHHUM IIOJIYy4aceTCs
MHOTOTPaHHUK, OJOOHBIH OCHOBAaHNIO MHOTOTpaHHUKA?

6. Kakumu crioco6aMu onpeiensitoT HaTypaJlbHY 0 BETHUNHY CeueHUs?

7. Kakye TMHUYM NOJTy4ar0TCs IPH MEPECEYEHNUN HUINHAPA MIIIOCKOCTIMU?

8. Kakue n1MHMM MTOJIydaroTcs MpH NIEPECEUEHUHN KOHYCA INIOCKOCTSIMU?



[Tpunoxenue 1
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Pucynok 9 O6pasen BeimoaHeHHs yepTexa «llepeceuenne mupaMuapl TUIOCKOCTHIOY



IIpakTuyeckoe 3ansaTue Ne 9
BbinoJ/iHeHHe TEXHHYECKOT0 PUCYHKA MOJIeJIN

Hean:

- IPUOOPECTH MPAKTUIECKHE HABBIKHU 110 BHIITOJHEHHUIO TEXHUYECKUX PUCYHKOB MOJICIICH;

- 3aKpENUTh 3HaHUS B BBIIIOJHEHUU KOMIUIEKCHBIX YepTeXel MOJeIu.

3aganue 1751 padoThbI:

1. I3yunTh TeOpeTHUECKUI MaTepHall Jisl pabOTHI.

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

3. Ilo AByM BuAaM MoJeNd HOCTPOMTH TPETUH, MPOCTABUTH pa3Mepsl. M300paxkeHue BBITOIHACTCS 110
pa3MepaM B IPOCKLUHUOHHON CBs3U. BBINOIHUTH TEXHUYECKUMH pUCYHOK. Ha TexXHMYeckoM pHUCyHKe
HAHECTU CBETOTEHHU.

3. Pabota BeimonHsieTcs Ha ucte popmaTta A3 ¢ OCHOBHOM HaaNKChIO 1o hopme 1.

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

ITocsie okOHYAHUS BHINOJTHEHHUS PA0OThI CTY/IEHT J10JIKeH

ymemby:

- IPEJCTABIATH U PUCOBATH (HOPMY MOJIEIHN C HIEMEHTAMU TEXHUYECKOTO KOHCTPYHUPOBAHHS.

3Hamb:

- 0 Ha3HAYCHUHU TEXHUYECKOTO PUCYHKA;

- OTJIMYME TEXHUUYECKOTO PUCYHKA OT YEPTEKa, BHIIOJIHEHHOTO B aKCOHOMETPUUYECKON IPOEKIIHH.
O6opynoBanue (npudopsvi, mamepuaisi, OUOAKmMu4eckoe obecneuenue):

- YepTe)KHbIE IPUHAICKHOCTH, Oymara i uepueHus (BatMaH) gpopmara A3.

Teopus

Texnuueckuit  pucynok  TPEACTAaBISIET  CO0OM  HarsiHOE  HM300paKeHHWE  IpeaMmera
(reoOMeTpUYecKOro Teia, MOJENH, JeTald W T.JI.), BBIIOJHEHHOE OT PyKH Ha TJla3 IO IpaBHJIaM
MOCTPOCHUSI aKCOHOMETPUYECKUX MpOoeKuid. Ero ucrnonp3yroT A ObICTPOTO M HAIJIAHOTO TOSICHEHHS
YepTeKei, TMpu KOHCTPYWPOBAHUM, KaK MIUTFOCTPAIMIO TBOPUYECKOW HJIEH, JJISi YCKOPEHHS Ipolecca
YTEHUS YepTexa.

[Tpy BBITOTHEHUH TEXHHYECKOTO PUCYHKAa HEOOXOIUMO COOIIIOIATh MPOMOPIHU, YTOOB H30eXKaTh
HCKa)XXEHUs M300paxkaeMoro mnpeamera (pucyHok 1).

Pucynok 1

I[J'I}I HarisiaAHOCTH Ha I/I306pa)KaeMLIX MOBCPXHOCTAX HAHOCAT IITpUXAMHU WA TOYKAMH CBCTOTCHbD.
Csemomenbio Ha3bIBACTCS pacnpeacICHUC CBETA HA ITOBCPXHOCTAX IMPEAMETA. HpI/I HAaHCCCHHWH IITPHUXOB
CUHUTAKOT, YTO JIydM CBCTA IMAaAarOT Ha NPCIAMET CJICBA HAIIPpaBO U CBCPXY. Takoe YCJIOBHOC OCBCHICHUC
OoubIIIe COOTBETCTBYET €CTCCTBCHHOMY. OCBeH_[eHHI)Ie IMOBCPXHOCTU HITPUXYIOT TOHKUMH JIMHUAMU Ha
OOJIBIIIOM pacCTodHuu Apyr OT Apyra, a TCHCBBIC — 0oJiee TOJICTBIMH JIMHUAMM, paciojiarasa ux 4Yalie

(pucyHOK 2).
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Pucynok 2

BokoBbIE MOBEPXHOCTH MUPAMHUABI M KOHYCAa IITPUXYIOT JIHHHSIMH,
BEpIINHBI (PUCYHOK 3).

Pucynox 3

Wnorpa m3o00pakeHUsT TEOMETPHUYECKUX TeNl MM JieTajeld MOKphIBaloT ImpadupoBKoi, KoTopas
IIPEJCTABISET COOON CIIOKHYIO IITPUXOBKY B BHJIE CETKU HJIM B BUJE ToyeK. OCBEIEHHbIE TOBEPXHOCTH
npeaMeTa IMOKPHIBAIOT TOHKUMH JIMHUSMH mpaddupoBku. [lo mepe mpuOmmkeHHs K 3aTE€MHEHHBIM
MeCTaM 3TH JIMHUM YTOJIIAIOT, a ONM)KHUE K HAOJIIOAATeNI0 KOHTYPHbIE JUHUU HpPEAMETa BBIIOJIHIIOT
OoJiee TOJIICTBIMH, YEM Y/IaJICHHEIE.

Pucynok 4

Bumomnasis TEXHUYECKUM PUCYHOK MOJIETM HEO0OXOAMMO, TIPeXJIe BCEro, BBIOpaTh
AKCOHOMETPHUECKYIO MPOEKIINIO, B KOTOPOM MOJEINb PACIOJIOKHUTCS TaKUM 00pa3oM, 4ToObI n300pakeHne
OBLIO HAJISTHOE, a BEIITOJHEHUE €€ ObUIO OBI JIETKHM.

Ecnmu y Monenu kakasi-nu0o 4acTh UMeeT opMy MPU3MBI, B OCHOBAaHUH KOTOPOH JISKUT KBajaparT,
TO TaKyl MOJENb cJeayeT u300paxaTb B MPSMOYTOJIbHOM JIuMeTpuyeckoi mpoekuuu. He crnenyer
pacnoyiaraTb MOJ€db B H30METPUUYECKOW MPOEKIIMH, €CAM Yy He€ €CTh IJIOCKUE IMOBEPXHOCTH,
pacmoyioKeHHble oA yriioM 45° K TIJIOCKOCTM OCHOBAaHHUS MOJENH, TaK KakK Takhe MOBEPXHOCTH
n300pa3sATCs CTPEIKaAMH.
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Pucynoxk 5



BHyTpeHHIOI0 KOHCTPYKIMIO MOJENIN TIOKa3bIBalOT BBIPE30M YETBEPTU MOJENH, IJ€ CTEHKH,
MOMABIIME B pa3pe3, MTPUXYIOT, KaK TMPU BBITOJHEHUU HATIISATHOTO HW300paXEeHHsS  UYEPTEKHBIMU
nHCTpyMeHTaMu. Ha pucynke 5,a Toka3aH TEXHHYECKMH PHUCYHOK Mojenu 0e3 orBepctuid. Takue
MOJIeTIH He TPeOYIOT BBIPE30B YeTBepPTH. PenbedHOCTh MO TIepeaHa IMTPUXOBKOM.

Ha pucynke 5,6 mokazaH TEXHUYECKHI PUCYHOK MOJIEIH C BHIPE30M OJIHOM YeTBEPTH, a pelabeHOCTh
MOKa3aHa IITPUXOBKOM. MICTOYHMK CBETa YCIIOBHO pacrojaraercs CjaeBa, CBEpPXy M HEMHOIO C3aau
Habmonarens. Ha oTBepcTUsX MOAETM NPOBOAST OCEBbIE M IIEHTPOBBIC JIMHUHM MapalielbHO
AKCOHOMETPHYECKUM OCSIM (PUCYHOK 5,0).

Y4acTky MOBEPXHOCTH MOJEIM B 3aBUCUMOCTH OT pPACIOJOXKEHHS OTHOCUTEIBHO HCTOYHMKA
CBETa MMEIOT PA3IMYHYK) CTENEHb OCBEIICHHOCTH. YCIOBHO HMX MOXHO pPa3OWUTh HA TPU TPYIIIIHL:

1. VYuyacTku, pacroyio)KeHHbIE TOPU3OHTAJIBLHO U, CJEI0BATEIbHO, XOPOILIO OCBELICHHbIE, HE
MITPUXYIOT WIH MTPUXYIOT OYCHb PEIKO TOHKUMH JIMHUSMU;

2. VY4yacTku, pacrojOXeHHbIe BEPTUKAIBbHO U MOBEPHYThIE OT CBETa, WITPUXYIOT TOJICTHIMU
JUHUSMU C HEOOJIBIIIMMH HHTEPBAIAMHU;

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

Pucynox 6 06%13611 3aJlaHus
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Pucynok 7 Ob6pa3ell BBIMOTHEHHSI YepTexka
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KonTpoJsbHbBIe BOpPOCHI

1. V3 xakux 3TanoB COCTOUT MPOLIECC PUCOBAHUS JETATH?
2. YTo Ha3bIBaETCAd TEXHUYECKUM PUCYHKOM?




IIpakTnueckoe 3ansaTue Ne 10
ITocTpoeHue mpocToro papesa Moaesu

IleJsb: - HAYYUTHCS YUTATh YEPTEK;

- Hay4UTbCs CTPOUTH TPU BUJA I10 IBYM JIaHHBIM;

- HAyYUTbCS BBIIOJIHATH IPOCTHIE pa3pes3bl.

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

Teopust

Pa3pe3 — wu3oOpakeHue NpeaMeTa, MBICICHHO pPACCEYEHHOIO OJHOM WIM HECKOJIbKUMU
mockocTsaMu. Ha pa3pese nokasplBatOT TO, YTO HAXOJUTCS B CEKYIIEH INIOCKOCTH U YTO PACIIOJIOKEHO
3a Hell. HaznaueHue pa3pe3oB MoKazaTh BHYTPEHHUE (POPMBI ITpeIMETa.

B 3aBucuMmocTH OT yMcia CEKYUIUX IMJIOCKOCTEN pa3pe3bl pa3AeisioT Ha MPOCThIE U CIOKHBIE.
Knaccudukanus pa3zpe3oB npejacraBieHa Ha pucyHke 1.

Paspe3sbl
I
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Q eduHeHuUe Yacnu euda u
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& ~ N QedUHEHUE MONO8UHbI

8uda U rosio8UHbI paspe3a

POOHTENTbHBL] BsHocHoU ariemveHm QryrieHyanbe
(paspes) 20pU30IMa/IbHbE
. QryrieHyanbe

—> [ poqauibHbLI —
8EpITUKaIIbHbE

Pucynox 1 Knaccudukarus pazpezon

Ilpocmoit pa3zpe3 — 370 pa3pes, BEIIOJIHEHHBINA OJTHOM CEKYIIEH TITOCKOCTBIO.

T'opuzonmanwuviii  paspes — 5T0 paspe3, BBINOJHEHHBIA CEKYIIMMH IUIOCKOCTSIMH,
MapajuIeIbHBIMU TOPU30HTAIBHON INTIOCKOCTH TIPOEKITUH.

Haxnounwui paspez — 5TO pa3pe3, BBIIOJIHEHHBIM CEKYIIEHW IIOCKOCTBIO, COCTABIIIOLIEH C
TOPU30HTAIIBHOM MJIOCKOCTBIO MPOEKIUHA YroJl, OTJIMYHBIN OT MPSIMOTO (PUCYHOK 2).

Bepmukanvuviit paspes — 9TO pa3pe3, BBIIOJHEHHBIM CEKYIUIMMH IUIOCKOCTSAMHU,
MEPIEeHIUKYISIPHBIMA K TOPU30HTAIBHON TUIOCKOCTH MpOoeKIuil (pucyHok 2). BepTukanbHbiil paspes
ObIBaeT (PPOHTAIBLHBIM U MTPO(UIBHBIM.



5 B-B

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'opu3oHTa bHBIN U BEpTUKATBHBINA (IPOQHUIBHBIN 1 (HPOHTAIBHBIN) pa3pe3bl

[To monHOTE M300paKeHUs Pa3pe3 MOKET ObITh: MOTHBIM U MECTHBIM.
Pa3zpes, ciyxamuii 11l BBIAICHEHUS YCTPOMCTBA MPEAMETA JIMIIb B OTACIBHOM, OTPAHUYECHHOM
MECTe, Ha3bIBAETCSI MECTHBIM (PUCYHOK 3).

Pucynok 3 Ilpumep n3o0pakeHus MECTHOTO pa3pesa

Y CIIOBHOCTH B YIIPOUICHUS ITPU BBIITOJIHEHHUHU ITPOCTHIX PA3PE30B

1. Pa3pe3bl He 0003HAUAIOT, €CIU CEKYIIas MJIOCKOCTh COBMANAET C IIOCKOCTbIO CUMMETPUU
IperMeTa B LEJI0M, a pa3pe3 U300pa’keH Ha MECT€ COOTBETCTBYIOILIErO BUJA, T.€. — MPOJIOJIbHBIN — Ha
BU/JIE CIIEPEH, MIONIEPEUHBIN — HA BUJE CJIEBA, TOPU3OHTAIbHBIN — HA BUJIE CBEPXY. Bo BceX oCTalIbHBIX
ciIydasix pa3pes3sl 00o3HavaroT o tumy: A-A, b-b.

2. Ecnu geranb cMMMETpUYHasi, TO HAa OJJHOM H300pa’keHUH JIOIYCKAeTCs COCTUHATH MOJIOBUHY
BUJIa C TIOJIOBUHOW paspe3a. Bua ot paspeza HuueMm, KpoMe OCeBOM (IUTPUXITYHKTHUPHON JIMHUEH) He
otaenstoT. Pa3pes pacnosnaratoT cripaBa Wi CHU3Y OT OCH CUMMETPUU (PUCYHOK 5).

ITopsiiok BhINOJHEHUS PaGOThI

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

3amanne 2: BBIMOTHUTE 4YepTeX JBYX BHJOB JAETald W 3aMEHHTh OJWH W3 BHJOB
(ppoHTaNBHBIN, TPOPHUIBHBIN U TOPU3OHTAIBHBIN) HAKIIOHHBIM Pa3pe30M.

WNunuBuyansHble rpadUuecKie 3a1aHus JaHbl B Ta0muie 1.

OOpa3zer 3a1aHusl TIOKa3aH Ha PUCYHKEe | M IpuMep BBINOJHEHUS 3aaaHus Ha gopmare A3
MPUBEIECH HAa PUCYHKE 2.



1. CoenuHUTH MONOBUHY (PPOHTATIHLHOTO pa3pesa C
MOJIOBUHOW BUJA CIIEPEIU

2. 3aMEHMTD IVIaBHBIN BUJ pa3pe3oM A-A
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Pucynok 1 OOpa3zen 3aganus
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Tabnuua 1 BapuanTsl 3a1aHui K BBITOJHEHUIO TPAKTUYECKOT0 3aHsATHs Ne 12

[Tpunoxenue 1

BapuanT 1

C TIOJIOBUHOM BUJA CIIEPEIn

1. CoenuHUTh MONOBHHY (PPOHTAIHLHOTO pa3pesa

2. 3aMeHHTDb BUJ cOOKY pazpe3oMm A-A
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Bapuanr 2
1. CoenuHUTH MONOBUHY (HPPOHTATBHOTO pa3pesa | 2. 3aMEeHUTh TTIaBHBIN BUJ pa3pe3oM A-A
C IIOJIOBUHOM BUJA CIEpEIU
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Bapuanr 3

1. CoenuHUTH MONOBUHY (HPOHTATHHOTO pa3pesa
C TOJIOBUHOM BHJIA CIEPEIH

2. 3aMEHMTb BHJI CBEPXY pa3pe3oM A-A
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Bapuant 4

1. CoenuHuTh MOJIOBUHY (DPOHTAIBHOTO paspesa
C IIOJIOBUHOM BUJIA CIIEPEIIH.

2. 3aMeHUTh BU]I CJIEBA pa3pe3oM A-A
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Bapwanr 5

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

2. 3aMEeHMTD IIaBHBIN BUJ pa3pe3oM A-A
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Bapuant 6
1. CoenvHUTH MOJOBUHY (PPOHTAIBHOIO pa3pe3a | 2. 3aMEHUTH TJIaBHBIN BUJ pa3pe3oM A-A
C MOJIOBMHOM BUJA CIIEPENIN.
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Bapuanr 7

1. CoenuHuTh MOJIOBUHY (DPOHTAIBHOTO paspesa
C TIIOJIOBUHOM BUJA CIIEpEIU

2. 3aMEeHUTH IJ1aBHBIA BUI pa3pe3oMm A-A
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1. CoenuHUTH MONOBHHY (DPOHTATBLHOTO pa3pesa | 2. 3aMEHUTH BUJI ClieBa pa3pe3oM A-A
C MOJIOBUHOM BHUJIa CLIEPEIU
- 75
60
Q10 _
£20
78 B v Cal K
4, 1 g} B} A
+ F 1ex Ed
& . &
1 - -
/’4\\ w o
A #
B = =" = )
N |
\ e
1 8l
- 10 1 24,
Kopnyc [lhanka

Bapuant 9

1. CoenuHUTH MONOBUHY (POHTATBHOTO pa3pesa
C TOJIOBMHOM BHJIa CIEPEAN

2. 3aMEHMTD INIaBHBIN BUJ pa3pe3oM A-A

Ty ST T
szar 20m6 @10 o L.Ll..l: | :L.L.LJ o
A T -
v I 0 | ¢l5| 4 '
- | O R ¢ ) i 1 T @8
Lt sl (BEEE -t A
= ot L L s “
! o v 1! e \
L 7 O L=y 0
e 54N
| i3 gl
X @50
fan) Al y
e T { = 70
| A
L 7J o
Kopnyc Inuma




[Tponomxenne Tadauts! 1

Bapuant 10

1. CoenuHuTh MOJIOBUHY (DPOHTAIBHOTO paspesa
C TIIOJIOBUHOM BUJA CIIEpEIU

2. 3aMeHUTh II1aBHBIN BUJ pa3pe3om A-A
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Bapuanr 11

1. CoequHUTh MOJIOBHHY (PPOHTAIBHOIO pa3pesa
C IIOJIOBUHOM BUJA CIIEpEIU

2. 3aMEHUTb BUJI CBEPXY pazpe3oMm A-A

] RZ
R20 -
S
3 . N
/ L Y | o
SN 2 b
RS 39 ;
A 1
| R 1 O 4
N[ - o
- < \up | o e i 8 § o~
\ e iy
i S
[ 78 =2 =
100 o
Kpvuuxa Ilnacmuna
Bapuanr 12

1. CoenuHuTh TOJIOBUHY (DPOHTAIBLHOTO pa3pesa
C TMOJIOBUHOM BUJA CTIIEPE]IH.

2. 3aMeHMTb IJIaBHBIN BUJ pa3pe3oM A-A
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Bapuant 13

1. CoenuHuTh MOJIOBUHY (DPOHTAIBHOTO paspesa
C TIIOJIOBUHOM BUJA CIIEpEIU

2. 3aMeHUTh II1aBHBIN BUJ pa3pe3om A-A

Y] 70 o
-
20m8. @ 10 213 1 l I L; EI
1 LT f ) e
IR HHE | i
= [ ! } : jr—;“r—!--r——“—: 1 I ‘ 3:
T, ;
5 ooy £ 7 /
&l 1. }._. ﬁ.\\w 1 i?lv
i § A7 rl—\y 25
JM A\
N ‘;7 A
3 llhacmuna
Kopnyc
Bapuant 14

1. CoenuHuTh NOJIOBUHY (PPOHTAJIHLHOTO pa3pesa
C MOJIOBMHOM BHJIA CIIEPEIIU

2. 3aMEeHMTD IIaBHBIN BUJ pa3pe3oM A-A
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1. CoenuHUTH MONOBUHY (H)POHTATHHOTO pa3pesa
C TTOJIOBMHOM BHJIa CIEPEAN

2. 3aMEHMTb BHJI CBEPXY pa3pe3oM A-A
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Bapuant 16

1. CoenuHuTh MOJIOBUHY (DPOHTAIBHOTO paspesa
C TIIOJIOBUHOM BUJA CIIEpEIU

2. 3aMeHuTh BU COOKY pazpe3om A-A
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1. CoenuHuTh MOJIOBUHY (DPOHTAIBHOTO paspesa
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1. CoenuHuTh TOJIOBUHY (DPOHTAIBHOTO paspesa
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KoHTpoJibHBIE BONIPOCHI

1. aiiTe onpezaeneHne MOHATHIO «pa3pesy.

2. Kakoii pa3pe3 Ha3bIBa€TCs MPOCTHIM?

3. HazoBuTte npoctblie pa3pesbl.

4. Kak Ha3bIBalOTCs pa3pe3bl B 3aBUCHUMOCTHU OT IOJIOKEHHUS CEKYIEW IUIOCKOCTH OTHOCHTEIIBHO
TOPU30HTAJILHOM MJIOCKOCTU MPOEKLUI?

5. Kak 0003HauarTCs pa3pe3sl Ha YepTekax?

6. Kak pa3nenstorcst pa3pessl B 3aBUCUMOCTH OT YKCJa CEKYLIUX MJI0CKOCTEM?

7. Kak BbINOJIHSAETCA IITPUXOBKA B pa3pe3ax U CEYEHUAX?

8. Kakoii pa3pe3 Ha3bIBalOT HAKIOHHBIM?

IIpakTnueckoe 3ansaTne Ne 11
Bbino/iHeHHe aKCOHOMETPHH JeTaJIU ¢ BbIPE30M YeTBepTH

OOopynoBanne M TNPUHANIEKHOCTH: YCPTSKHBIC MPUHAUICKHOCTH, Oymara Ui YepueHHs
¢dopmara A3.
Teopus

Pa3pes — wu300pakeHWe TpeaMeTa, MBICJICHHO pPACCEYCHHOTO0 OJHOW WM HECKOJIbKUMH
mockocTsiMU. Ha paszpese 1mokassIBaloT TO, YTO HAXOJUTCS B CEKYIICH MIIOCKOCTH U YTO PACHOJIOKEHO
3a HEH.

Iopsaok BbINOIHEHUs Pa0OTHI
1. BbuepTuTh TPU IPOESKIUHK JETAIIH.
2. CMOTpUM I/ie €CTh MYCTOTHI B JIETAJN COTIACHO JMHUM HAa PUCYHKE CHU3Y U 0003HAYAEM HX.

Cmpoum BwIpe3 cozaacHO Smou AUHUU. Y,

3. CTpouM BBIpE3 COTTIACHO JIMHMH, yKa3aHHOM Ha pucyHke. CMOTPUM TJ€ €CTh IMyCTOTA U
o0o03HaudaeM ee.

Cmpousm Buipeg cozaacHo smon AUHUU.

4. O603HaYaEM MONYIO YACTh ¥ HETOMYIO, T.€. YEPTHM «IITPUXOBKYY.



Y

5. IpucTynaeM K HOCTPOEHHIO M30METPHU C BHIPE30M. JIJIsl JIy4IIEro IMpeACTaBIeHUACIELYET
HayaTh C y30pa BbIpE3a.




6. YKa3pIBaeM IITPUXOBBIMH JIMHUAMH Ty 9acTh, KOTOPYIO BBIPE3AIIH.
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Pucynox 2 OGpa3elr BHITIOTHEHUS 3aJaHuUs
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IIpakTnyeckoe 3ansaTue Ne 12
BbinosiHeHHe cedyeHMil, CJ0KHBIX pa3pe3oB JeTajieli BATOHOB WJIH NOTPY304HO-Pa3rpy304HbIX
MAIIMH KeJe3HOAOPOKHOI0 TPAHCIIOPTA

Heab: pa3BuTHE MPOCTPAHCTBEHHOI'O MPEJCTABICHUS, H3Yy4Y€HHE M NPUMEHEHUE OCHOBHBIX
nojnoxkenud ECKJl 1ipu  BBINOJHEHUM  YEpPTEXKEW, MPAKTUYECKOE OBJAJCHHUE METOJaMu
OpPTOTOHANILHBIX MPOCKIIMOHHBIX U300paKeHUN JeTanei, N3ydeHrue MPUEMOB ITOCTPOCHHS Pa3pe30B U
CEYCHMII.
OO6opynoBanne U MPUHANJIEKHOCTH: YSPTSKHBIC MPUHAIIICKHOCTH, Oymara st uepueHus popmara
A3.

Teopus

Pa3pe3 — wu3oOpakeHHe mpenMeTa, MBICICHHO PACCEYCHHOTO OIHON WM HECKOJIbKHMU
iockocTsAMU. Ha pa3pese Moka3pIBatOT TO, YTO HAXOAMUTCS B CEKYILIEH MIIOCKOCTH M YTO PaCcIOIOKEHO
3a HEW.

Ha3nauenue pa3pe3oB noka3aTb BHyTpEHHUE (POPMBI IIpeIMETA.

P33pe3I>I, BBIITIOJJTHCHHBIC HCECKOJBKMMH CCKYIIHMMHU IIJIOCKOCTAMHU, HA3BIBAIOTCA CJIOKHBIMMH.
Vcnonb30BaHue CIOKHBIX Ppa3pe30B COKpALIAeT KOJUYECTBO H300pakeHuil. ClloKHBIE pa3pe3bl
ACIATCA Ha CTYINCHYATBIEC U JIOMAHBIC. CTYHGH‘-IaTI)IC Pas3pe3bl BBIIOJIHAKOTCA IMMapaljiCJIbHBIMU
IUIOCKOCTSIMHU, KOTOPbIE NIPU M300paKEHUH COBMEILAIOTCS C OJHOM IJIOCKOCTBIO M Ha M300pakeHUH
[epexo/i OT OJAHOM IIOCKOCTU K IPYroM He MOKa3bIBAOT (PUCYHOK 1).

SLor
il e T

Pucynok 1 Pa3pe3 cTtyneHnvarslit

JlomaHble pa3pe3bl BBIIOJIHAIOTCA MEPeCceKarolUMHUCS IUIOCKOCTSMH, OJIHA M3 KOTOPBIX
BpallleHHEM BOKPYI JIMHUHM II€PECEUEHUs] COBMELIAeTcsl co BTOpod  (puUcCyHOK 15). DnemeHTs
npeaMeTa, HaxoJsIIMecs 3a CeKyIeW MIOCKOCThbIO, BHIUEPUUBAIOT TaK, KAK OHU MPOELUPYIOTCS Ha
COOTBETCTBYIONUIYIO IIJIOCKOCTH JI0 BHIITOJIHEHUS IOMaHOTO pa3pesa.

;2

|
|
-

Pag |

Pucynok 2 Pa3pe3 nomanbli

115



DneMEHTHI IIpeaMeTa, MONalaIUe B CEKYLIYIO MNIOCKOCTh, BHIYEPUYUBAIOTCS HA IJIOCKOCTH, C
KOTOPOM NPOU3BOJUTCS COBMEIIEHUE, TaK, KaK IPOECLUPYIOTCS Ha HeE Iocie MOBOpPOTa CEKyllen
IIJIOCKOCTH.

[TonoxeHne cekylMX IUIOCKOCTEH YKa3bIBAalOT Ha 4epTexe JUMHMEH cedeHus. s auHUM
CEUEHUs NPUMEHSETCS Pa30MKHYTas JIMHUA (1yinHa TpuxoB 8 — 20 mm). B MecTax nepexona ot oaHOR
IUIOCKOCTH K JIPYTOH IITPUXU NIEPECEKAOTCS.

CrnoxHbIe pa3pe3bl 0003HAUAIOTCS BCET/Ia.

Ilopsinok BbINoJIHEHUS PadOTHI

3aganue 1: BpimomHWTH dYepTeX OBYX BHIOB JETaIM W 3aMEHHUTh OJWH U3 BHIOB
(ppoHTaNBHBIHA, TPOPHUIBHBIN UM TOPH3OHTAIBHBIN) CIIOKHBIM Pa3pe30M - CTYHEHUYATHIM.

3aganue 2: BbIMONMHUTE YepTeXX JBYX BHJIOB JACTANM W 3aMEHHTh OJIWH M3 BHJIOB
(ppoHTaNBHBIHA, TPOPHUIBHBIN UM TOPU3OHTAIBHBIN) CJIOKHBIM Pa3pe3oM - JOMaHHBIM.

WNunuBuyansHble rpaduuecKie 3a1aHus JaHbl B Ta0muie 1.

O0pa3zer 3a1aHusl NOKa3aH Ha PUCYHKEe | W mpuMep BBHINMOJHEHHS 3aaaHus Ha Qgopmare A3
IpUBE/ICH HA PUCYHKE 2.

1. 3ameHHTh (QPOHTANBHBIA BUA CTYHNEHYATHIM | 2. 3aMeHHTb NPOQWIBHBIA BHJ  JIOMAHBIM
pas3pe3om paspe3om

320 |-<—
25

270

Kopriyc

Pucynok 1 OGpa3zern 3aganus
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[Iponomxenne Taduuibl 1

Bapuant 4
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KoHnTpoJsbHbIe BOpOCHI

1. Kakoii pa3pe3 Ha3bIBaeTCs CI0KHBIM? Kakol pa3pe3 Ha3bIBa€TCS CIOKHBIM CTYNEHYAThIM?

2. Kakoii pa3pe3 Ha3bIBaeTCS CIOXKHBIM JJOMaHbIM? OCOOCHHOCTH BBITIOJIHEHUS JIOMAHOTO pa3pe3a.

3. B deM pa3Huiia MeX1y JOMaHbIM U CTYIIEHYaThIM pa3pe3amu?

4. Kak o603Ha4aeTcs CIOKHBIN pazpes?

5. MoXHO 11 Ha OJJHOM HM300pa)KEHUH COEAMHSATH YacTh BUJIA C YacThiO pazpesa? B yem ocobeHHOCTH
BBITIOJIHCHHU S ?

6.Kakue neranu n3obpaxaroT Ha pa3pe3ax He pacCeYeHHBIMU?
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IIpakTnyeckoe 3ansaTue Ne 13
BoinoJiHeHHe 3CKH30B [eTaJiell MOBHKHOTO COCTABA KeJ1e3HOA0POKHOI0 TPAHCIIOPTA

Hean:

- U3YYUThH MMPABUJIA U IPUEMBI BBITIOJIHCHUS CKU30B JIETaJICH;

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

OOopynoBanne M MPUHANJIEKHOCTH: YCPTEIKHBIC MPUHAIUICKHOCTH, JUCT MHCYCH OyMaru B KIETKY
WM MIJUTHMETpoBasi Oymara ¢opmata A4.

Teopus

ICKH30M Ha3bIBA€TCS YEPTEXK, BBIIOIHEHHBIN OT pyKH 0€3 MOMOIIY YEPTEKHBIX HHCTPYMEHTOB U 0€3
TOYHOIO COOJIOZIEHHUs MaciiTaba, HO ¢ COOJIOAEHUEM MPOIOPLUM Ha I1a3 ¢ COOMIOACHUEM BCEX IpPaBUII
ECKI wu I'OCToB. DOcku3 mnpenHa3HayeH Uil pa30BOT0O MCIIONb30BaHUS MPU MPOEKTUPOBAHUU HOBOTO
U3JeNUsl WIK TP PEMOHTE cTaporo. B cBsi3u ¢ 3THUM 3CKM3 AeTanu JOJDKEH COJlepXKaTh BCE CBEJICHHS O ee
bopme, pazmepax, MaTepuae.

CranpaptHbele geranu (6onr, raiika, maiba W T.1.), UMEIOIIUECS B H3JEIHUU, 3CKU3UPOBAHUIO HE
HoJyIexar.

OCKM3bl BBINOJHAIOTCA MSITKMM KapaHJalloM Ha JMCTax Mnucyell OyMmarm B KJIETKY WIH
MWIIMMETPOBKHU. J{JIs1 Ka’KA0ro 3cKu3a BbIOMpAeTCs IUCT HeoOXxoauMoro ¢popmara.

OCKU3bI JIeTallell TOJKHBI YIOBJIETBOPATh TPEOOBAHMSM, HMPEABABISEMBIM K pabodynM dYepTexam, U
coJiepKaTh JJaHHbIC, HEOOXOAMMBIC JUTs MX U3roToBiaeHUs U KoHTposs (TOCT 2.109-73).

[Tpy BBINOJHEHUM 3CKHU30B CJIEAYET MPUMEHATh MAaclITad yBEJIWYEHHS ISl MEJIKUX HM3AeNui, a i
KpynHbIX — Macimitad ymeHblieHus B cootBeTcTBHM ¢ ['OCT 2.302-68. KonuuecTBO BHIOB 3aBHCUT OT
CIIO)KHOCTH JI€Talld, OHO JIOJDKHO OBITh MUHHMAJIbHBIM, C HCIOJb30BaHMEM MECTHBIX BHJOB, pa3pe3oB U
ceueHui (puc. 1, 2).

OTBETCTBEHHBIM 3TallOM B TMPOIIECCE BBIMOJIHEHUS 3CKH30B SIBJISETCS IPOCTAHOBKA pPa3MEpOB.
IIpocTaHoBKa pa3MeEpPOB Ha 3CKU3€ AECTAIU CKIAAbIBACTCA U3 IBYX JIEMEHTOB: 3a/laHUE Pa3MEPOB U HAHECEHUE
ux.

3agaTh pa3Mepbl Ha 3CKH3€ JEeTajdd — 3HA4UT OINpPEAeiIUTh HEOOXOJUMBII MUHUMYM pa3MepoB U
TOYHOCTb M3TOTOBJIEHHS, 00€CNEeUNBAIOIINX U3TOTOBJIEHUE JIETAIM U HE OIPaHUYMBAIOIINX TEXHOJOTUYECKUX
BO3MOXXHOCTEH, T.€. MO3BOJISIFOIIMX IPUMEHATH K JETAIU pa3Hble BAPUAHThI TEXHOJIOTUYECKOTO IPoLEcca.

OCKU3UPOBAHNE PEKOMEHYETCSl BECTH B TAKOM MOCIIEA0BATEIbHOCTH!

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

DJIEeMEHTOM JI€TaIM Ha3bIBA€TCs 4acTh AETaIN, UMEIOIAs ONPEAEICHHOE Ha3HAUCHHE.

OcHoBHBbIE 3JIEMEHTHI, HabO0JIee YacTO BCTPEYArOIIHeCs B JETAIAX MAlllUH:

2anmeny — KPUBOJIMHEWHAs IOBEPXHOCTh IUIABHOTO IIEPEXOAA OT MAJIEHBKOIO CEUEHMsS Bajla K
00JIbIIOMY.

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

wiauy — 1a3 B BUJAE MPOPE3U WIM KaHaBKM HA BaJlax M B KoJiecaxX JJIsi OCYIIECTBIIEHUS LUIMIIEBOTO
coeauHeHus (puc.l, r), a Takke Npope3n B FOJOBKAX BUHTOB M LIYPYNOB JJIsl OTBUHYMBAHUSA MX C TIOMOIIBIO
OTBEPTKHU.

¢hacka — cxomeHHas KPOMKa IMIUHIPUUECKOTO CTEPKHS, OpYCKa, IITUTHI.

npomouKa — KOJIbLIEBON KeJI0OOK Ha CTEP)KHE MJIM KOJIbIEBask BBITOUKA B OTBEPCTUH, HEOOXOAUMBIE
IUIs1 BBIXOJa pe3b0OHApe3HOr0 HHCTPYMEHTA.

pedpo — TOHKas CTEHKa AJISl YCHJICHUS )KECTKOCTH KOHCTPYKIIHH.

000blKa - HU3KUN LWIMHAPUYECKUN WM KOHUYECKUN NMPWINB, KOTOPBIA NAaeTcsi OOBIYHO B MecTe
YCTaHOBKH Oo0JITa.

WINOHOYHAA KaHAEKa — YTIIyOJIeHne Ha Bally, IpeJHa3HaueHHOE /s 3a0MBaHMs B HETO IITIOHKH.
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yanga — 4YaCTH BAJIOB, KOTOPHIMM OHHM OIHMPAIOTCS HA HEMOJBIKHBIE omnopbl. KoHmeBas mnamga
Ha3piBaeTcs wunoM. [anda, Haxoasmascs B cpeJHel yacTu Bajla Ha3bIBAeTCsl LIEHKOM.

JIblCKa — TUTOCKHIA Cpe3 Ha IUIIMHIPUYECKON, KOHUYECKOW WiH cheprudecKoil YacTu AETaH.

Ha pucynok 1 npencrasieHsl 00beMHbIE U300paKeHHsI OJHON U TOM )K€ eTal «Bajl», IOBEPHYTOH B
MPOTHBOIOJIOKHBIX HAIPABJICHUAX I 00JI€€ OTHOTO OTOOPAXKEHHUS €€ KOHCTPYKIIHH.

Pucynox 1 Ban

Ha PUCYHKEC 2 I/I306pa)K€HH 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 — na3 mmonouHb#, 11 — cdepa
Bb100p u300paxenuni

KonnuecTBo M300paskeHUN AeTany Ha YepTeX e MODKHO ObITh MHHMMAIbHBIM, HO JOCTATOYHBIM
IUIE TIOTHOTO TPEICTaBICHHS O (GOpMe JeTald M BCEX €€ COCTABISIONIMX F€OMETPUYECKUX DIIEMEHTOB
(I'OCT 2.103-68).

N300pakaeMyl0  J€Tadb pacrojiaral0T OTHOCHTENBHO IUIOCKOCTEH TPOEKIHH TaK, YTOOBI
n300pakeHNe Ha (POHTAIBHON ITUIOCKOCTH TPOEKIUH JaBalio Hauboyee TMOJHOE NPEICTaBICHHE O
dbopme U paszMepax AeTanH, 4TO OOJerdaeT ureHwe dckm3a. M3obOpaxenue Ha (PpOHTANTBHON TUIOCKOCTH
MPOEKIIHIA TPHHUMAETCS Ha YEePTEKEe B KaUeCTBE IJIABHOI0 BH/IA.

Ha rnaBHOM Buze aeraneil, OrpaHMYEHHBIX MOBEPXHOCTSMU BpallleHUs (Bajbl, BTYJIKH, THIIb3bI,
3YanTBIC KOJ€Cca, IIKHBbI, MAaXOBHKH H T.H.), — OCb BpallCHUdg pacrojaractca TOpPU3OHTAILHO
(mapajuteIbHO OCHOBHOW HaImKcH). Takoe paclojoKEeHHE TJIABHOTO BHA COOTBETCTBYET IOJIOXKCHHIO
ACTAJIXN HAa CTAHKC, MPU KOTOPOM BBIIOJHACTCA HaI/I6OJ'H>H_I€e KOJINYECTBO onepaunf/l, U MO3TOMY O6JICF‘-IaCT
MOJIb30BaHUE YEPTEKOM IPU H3TOTOBJICHUU JICTAIICH.
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['maBHOe M300pakeHUE B 3aBUCHUMOCTH OT (OPMBI JE€Tad MOXKET OBITh MPEACTaBICHO KaK BUIOM
criepend, Tak u (ppoHTANBHBIM pazpe3oM. [TaBHBIM BHIOM JeTaiH, W300pakeHHOH Ha pucyHKe 1, sBiseTcs
n300paxkeHue, Npe/ICTaBIeHHOE 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 — rajarens, 6 — OypTuK, 7 —
KOHYC, 8 — OTBEpPCTHE CKBO3HOE, 9 — mpoTouka, 10 — na3 mmnoHouHsli, 11 — chepa

Kpome rnmaBHOro BHMJa HEOOXOIMMO BBINOJIHUTH TPU BBIHECEHHBIX CEUEHMS IJIOCKOCTSIMHU,
NEPIEeHIUKYJIIPHBIMUA OCH BaJla, JJIsl YTOUHEHHUS €ro KOHCTpYKUuU. Buj cineBa Ha Topen 1 momMoraer yTo4YHHUTb
dbopmy maza 2.

PaccMoTpuM BBINOJHEHHME O3CKHM3a M yepTeXa KOPIYCHOM jaeranu (Kopryca) IpocToil (opMbl,
KOTOpast COCTOUT U3 3JIEMEHTOB, H300pakeHHBIX Ha PUCYHKE 4.

Umbepcmue Uunundp
048 cMa3KU

OmbBepcmue
daa bansa

Ombepcmue
dna dosma

Pucynok 4 Kopnyc noamumnsmka

Ocrobanve

B kadectBe rmaBHOTO H300pakeHUs BbIOEpeM Buja criepear. OTHOTO 3TOr0 BHJA HEAOCTATOYHO
JUIS TIOJIHOTO OTOOpakeHHs Bcel KOHCTPYKIMU Kopryca. HeoOXoIuMo MOMOTHUTH BHJ CIIEPEAU BUIOM
CBEpXY, 4TOOBI MOKa3aTh (POPMY OCHOBaHMS, U Pa3pe30M BJIOJIb OCH OTBEPCTHs JUIsl Baja B KayecTBEe BHJA
cJeBa.

Bce stu m3o0paxeHuss HEOOXOIMMO PACIIONIOXKUTh B TMPOEKIIMOHHOW CBS3U, TPH 3TOM CJEAyeT
MPUMEHUTh MECTHBIN pa3pe3 OTBepCTUs I OonTa JUisi TOro, 4YTOOBI M30eXaTh JHHUNA HEBUAUMOTO
KOHTypa, KOTOpLIe CHU)XAKOT HATJIIAHOCTH qepTe>Ka.

Bonpoc o0 konuuecTBe HEOOXOAMMBIX HM300paKEHHM perraeTcss HWHIMBUAYAIBHO JUIS KaXXIOH
KOHKPETHOMU JIETAJIU.
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KommnonoBka n3o0pakeHuil Ha 1oJIe YepTexa

OmnpenenuB KOJMYECTBO HM300paKEHUN W, BHIOpAaB NPUOIU3UTENBHBIN (IJ1a30MEpHBINA) MacmTad u
¢dopmMaT, yCTaHABIMBAIOT «HA IJIa3)» COOTHOUIEHUE Ta0apHTHBIX Pa3MEpPOB JICTAJIH.

3areM Ha TOJ€ OCKM3a HAHOCAT TOHKMMH JIMHUSMH OpPUEHTHPOBOYHBIE KOHTYPHI OyIyHINX
n300paXeHUH B BUJIE IPSIMOYTOJILHUKOB.

[Tone »5ckW3a HYXHO HCIOIB30BaTh PALMOHANBHO. IIpSAMOYTrONBHUKM pacroyiaraloT Tak, YTOObI
MEKIy HUMH OCTaBaJIOCh JOCTATOYHO MECTa JUIS HAHECEHUS pa3MepoB, MIEPOXOBATOCTH MOBEPXHOCTEH, a
TaKXKe JUId pa3MEUIeHHs TEKCTOBBIX Haamuced. [Ipm HEoOXOAMMOCTH MOCTPOUTH OCEBBIE M LIEHTPOBHIE
JUHUU OyyIIuX 300pakeHUi (PUCYHOK ).

Pucynok 5 KommoHoBka wu300pakeHUN Ha
I10JIE YEepTEkKa

Ocrnobras nadnuce

3apucoBKa H300pakeHMil 2JIEMEHTOB AeTaJiei

3apucoBKY M300paKeHUN PEKOMEHIYETCSl BBITIOJHATH B OMPENENIEHHON MOCIEA0BATEIIbHOCTH.

Jletanb HYXHO MBICICHHO pa3ieiuTh HAa TEOMETPUYECKHE 3JEeMEHThl (CM. pucyHok4). Buyrtpu
«rabapyUTHBIX MPSIMOYTOJIHHUKOBY (CM. PHUCYHOK 5) HaHECTH TOHKHUMHU JIMHUSIMH H300paKeHUs SJIEMEHTOB
JeTanu, MPUCOCTUHST M300paKeHWe OJHOrO 3JIeMEHTa K Jpyromy. Ecium 3CKH3 COCTOUT M3 HECKOJIBKUX
M300paXeHU, TO KaXIblii W3 3JIEMEHTOB, Ha KOTOpBIE MBICIEHHO pa3JielieHa JieTalb, HEoO0XOIMMO
3apHCOBBIBATH OJJHOBPEMEHHO Ha BCEX M300paKEHUSX.

[lenecooOpa3HO HauMHATH 3apUCOBKY C H300pa)K€HUS] OCHOBHOI'O 3JIEMEHTa JIeTald, B JaHHOM
IpUMEpe — «OCHOBaHHUE». 3apUCOBAaB €ro Ha BCEX MPOEKIUAX, K HEMY J00aBISIOT OCTaJIbHbIE 3JEMEHTHI
neranu. [Ipu 3TOM pekoMeHAyeTcsl CHayala MPOBECTH KOHTYpPHBIE JIMHUM HApY)KHBIX OYEpTaHUMN JeTalu
(pucyHOK 6), a 3aTeM BHYTPEHHHME O4YEepTaHMA JAETajd, COOJI0Jasi MPONOPLHMU Pa3MEPOB U MPOECKIIMOHHYIO
CBSI3b OCHOBHBIX H300paxeHuil. Ha pucyHke 6 OCHOBHOW NMHUEH HaHECEHbl JIMHUM BHUAMMOTO KOHTYpa
OCHOBAHHS KOpITyca (CM. pUCYHOK 4) U KOHTYPBI BbIpe3a — IITPUXOBBIMHU JIMHUSIMUA HEBUIUMOTO KOHTYpA.

[TocnenoBarenbHO HAHOCAT OUEPTAHUS IPYTUX DJIEMEHTOB JeTalN (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 odopmieHnH BHIOPAHHBIX BHUIOB YTOYHSIOT JOTOJHHUTEIbHBIC MOAPOOHOCTH (CKPYTIICHHUS,
¢dacky, MPOTOYKH, KAaHABKU U T.I.), IPU HEOOXOIUMOCTH BBINOJHSIOT BBHIHOCHBIE 3JIEMEHTHI U YIAJISIOT
BCIIOMOTaTeJIbHbIC JIMHUU YEPHOBBIX MOCTPOCHUM (PUCYHOK §).

3arem opopMIIAIOT pa3pesbl U ceueHus (pucyHok 9) B coorBeTcTBUU ¢ ['OCT 2.305-68, BBINOIHSAIOT
IITPUXOBKY B OJHOM HAIlPaBJI€HUU C OJMHAKOBBIM paccTOsiHUEM Ha Bcex wuzobOpaxenusix no ['OCT
2.306-68 1 OKOHYATEIBHO OOBOAAT M300pakeHUs IUHUSAMU cooTBeTcTByromero tuna 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 Pa3sMEPHBIX JUHUHA U YCJIOBHBIX 3HAKOB

CHayana HeoOXoauMoO BbIOpaTh 0a3pl OTCUETa Pa3MEpPOB C YYETOM KOHCTPYKLHHU, BO3MOXKHOCTHU
U3TOTOBJICHUSI U KOHTPOJS pa3MepoB jeranu. HanecTw BBIHOCHBIE W pa3MepHble JuHHUH. [IpocTaBUTh
YCIIOBHBIE 3HAKH, OTPEICIISAIONINE XapaKTep MOBEPXHOCTH (AHaMeTp, paAnyC, KOHYCHOCTh, YKJIOH, THIT PEe3bObI
u 1.11.), B cootBeTcTBUM ¢ ['OCT 2.307-68 (pucynok 10).

Hanectn  ycrmoBHBIE 3HakW, ONpEACTSIONIME  [IEPOXOBATOCTH  IMOBEPXHOCTEH  JI€Talud B
coorBercTBuM ¢ 'OCT 2789-73.

Hanecenne pasmepHBIX 4ncel
IIppu mnomMomu H3MEPUTENbHBIX HMHCTPYMEHTOB CIEAYET OIPENEIUTh pasMepbl IOBEPXHOCTEH,

BXOJAIIUX B COCTAaB HaHHOfI ACTalii, W Ppa3MEpbl, XaAPAKTCPUIYIONIUE HX IIOJOKCHHUEC OTHOCHUTCIBHO
BBI6paHHBIX 63.3, U NIPOCTABUTH Pa3MCPHBIC YUCJIa Ha 5CKU3C.
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Pucynox 10 Dcku3 neranu
OxoHuaTtesbHOE 0popMIiIeHHE ICKU3A

[lpy oOkOHUATENTPHOM O(GOPMIICHHUHM BBINOJHSIIOT HEOOXOJAMMBbIC OO0O3HAYEHUS  MECTHBIX U
JOTIONTHUTENBHBIX (WJIM JAPYTWX) BHUIOB, pPa3pe30B, CEUEHWM U BBIHOCHBIX OJJIEMEHTOB B YyKa3aHHOU
MOCJIeIOBATEIBHOCTH, HAUWHAS C IPOITUCHON OYKBBI A pycckozo angasuma (11 KaxI0TO OTACITBHOTO ACKH3a
UM deprexa). B ciydae HEoOXOAMMOCTH YKa3bIBAIOT TEXHUYECKHE TPEOOBAHHWS U BBITIOJHSIOT
MOSICHUTENIbHBIE HaAmucu. Jljs 3yOuaThIX KOJIEC COCTABJISIOT TaONUIy TEOMETPUYECKHX IapaMeTpoB
3allCIIJICHUS. 3areM OKOHYATEIHLHO MMPOBEPAIOT BBIIIOJIHEHHBIN 3CKHN3, U BHOCAT HeO6XOI[I/IMI)IC YTOYHCHUA
Y WCTIPaBIICHUS. 3aMOHSIIOT OCHOBHYIO HAJIMHUCH.

[Tpu cocTaBiICHWH SCKU30B MO TOTOBOW JETadM CICAYyeT KPUTHYECKH IMPOAHAIH3UPOBaTh (GOpMy U
PacIoNIOKEHUE OTIIENIBHBIX €€ DJIeMeHTOB. Heo0X01MMO UMETh B BUTY CIICYIOIICE:

I. DOcku3bl HE MAOMKHBI TepenaBaTh JaePexTsl geTanmd OT e€ W3HOca WM HEeNpaBWIbHON
00paboTKH.

2. He JOJDKHBI  OTpaXaTbCd Ha I3CKU3EC )Ie(l)eKTBI JIUThsA, MTPOUCXOOAINNE OT HCTOYHOCTHU
(OpPMOBKM 3aroTOBOK: HEPAaBHOMEPHOCTh TOJIIWH CTCHOK, AaCHMMETPHUSl 4YacTedl JeTald OTHOCHUTEIBHO
OCH, HCPOBHBLIC Kpasd, He0OOCHOBAHHEIE IMPUJIUBEI U T. II.

3. Besikast TI0CKOCTh, B KOTOPOM HMMeEETCs OTBEPCTHE MMOJ OONT, JOJDKHA OBITh MEPICHIUKYIISIPHA
OCH 3TOro0 OTBEPCTHA W HMETH OIIOPHYIO ILIOMIAAb, JOCTATOYHYIO JIA Pa3MCIICHUA TafKH.

4. He nomyckaercss yHpoIIeHHE HW300paKEHH JeTaad, WTHOPUPOBAHUE OTACIBHBIX JJIEMECHTOB
JeTany (JIMTeHbIEe YKIOHBI, KOHYCHOCTH, (hacK, TajaTeNlu U T.I1.).

IHopsiaoK BbINIOJIHEHHS PA0OTHI

1. DCKHU3 BBIMOTHUTH Ha KIETYATON WM MUJUTUMETPOBOM Oymare ¢popmara A4;

2. KonmuecTBO HEOOXOOMMBIX HM300paXeHUH M TJIaBHBI BHJ BbIOpaTh B COOTBETCTBUU C
11eJIECO00PA3HOCTHIO: M300paKEHUS JeTalu (3a TJaBHOE M300pakeHUe BHIOpATh TO, KOTOPOE /aeT Haubosee
MOJIHOE TIPEJICTaBlIieHHE 0 opMe U pa3Mepax JeTalH, JeTalld, UMEIOIINE OCh BPAIICHUS PACTIONararoTcsl OChIO
BpallleHUs NTapajuIeIbHO OCHOBHOM HA/IKCH);

134



3. KonmdecTBo n300pakeHHid TOJDKHO OBITh HAMMEHBIIIUM U B TO K€ BPEMS TAKUM, YTOOBI MIOJTHOCTHIO
0T00pa3uTh (HOpMy BCEX AIIEMEHTOB JIETaNH;

4. I'mazoMepHbIi MaciiTad BBIOpPAaTh Tak, 4ToOBI H300pakeHue 3anumMano 70-80% dopmara;

5. Pasmepsl mpoctaButh B cootBeTcTBHM ¢ [[OCT 2.307-68;

6. OOMep neTany MPOU3BECTH MPU MOMOIIH U3MEPUTENIBHBIX HHCTPYMEHTOB, HAIpUMeEp, € IIOMOIIBIO
ITAaHT€HIIUPKYJIS, METAUIMYE€CKOU JIMHEUKH U JIp.;

7. IlpoctaBute I'OCT Ha maTepuan.

Ha nnmroctpanum (pucynok 11) mpencraBieHa TUIOBasi A€Talb — KPBIIIKa (C BHIPE30M UYETBEPTH) U Ha
pucyHke 12 nmpencraBieH MPUMEP BBIIOIHEHMS 3CKHU3a IaHHOM JeTallu.

Pucynok 11 Kpsiuka
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npenacrasieHo B [Ipunoxenun 1.
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KoHTpoJsbHbBIE BONIPOCHI
1. Kakue yepTexu Ha3bIBAIOTCS SCKU3aMU?
2. Kakue TpeOGoBaHMs MPEIBSIBIAIOTCS K ICKH3Y?
3. Kakas pa3Hulia MeX1y YEPTEKOM U ICKU30M?
4. B xakoi ociaea0BaTeIbHOCTH BEJETCS COCTaBICHHUE dcKu3a?
5. Kakue gaHHbIe JOJDKEH COJIEpKaTh 3CKU3?
5. Kakue n3o0pakxeHus IPUMEHSIOT Ha ICKU3ax?
7. IlpaBuia mpoCTaHOBKH pa3MEPOB Ha ICKU3aX.
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IIpakTnyeckoe 3ansaTue Ne 14

BbinosiHeHHe yepTexa pe3b00BOro coeTUHEHUs
ean:
- U3y4uTh BHJbl DPE3bOOBBIX COEIMHEHMH, MpaBWia MX HM300pakeHUH M 0003HAuUeHMH Ha
YepTekax B COOTBETCTBUU C TPeOOBAaHHMIMH CTaHIApPTOB;
- U3Y4UTh MpaBUJIa U IPUOOPECTH HABBIKK IO O(POPMIIEHHIO U BBIITOJHEHUIO COEJUHEHUH J1eTalel;
- IPUOOPECTH HABBIKK PAOOTHI CO CIIPABOYHOM JIUTEPATYPOH.
OOopynoBanue M NPUHALJIEKHOCTH: YEPTEIKHbIE PUHAUIEKHOCTH, Oymara JJis yepyeHUs (BaTMaH)
dopmara A4.

Teopus

Pe3bba — 3T0 MOBEPXHOCTb, 00pa3OBaHHAs IpPU BHUHTOBOM JBH)KEHHUU IPOU3BOJBHOTO IJIOCKOIO
KOHTypa M0 LMJIUHAPUYECKON WJIN KOHMYECKOH MOBEPXHOCTH.

TpeyaorbHasi

TpaurieyeudarisHasi
» ['b gopme ripoguris VropHas

Kpyanas

[ bsavmoyzoribHas

|

|

|

|

|

R ry—— LiunuHopudeckass |
KoHuqeckasi |

. Hapysxras |
Pesbba I'b pacriornoxeHuro Brynperrin |
KpenesxHasi |

> [b HasHayeHuo Xodosast |
QreyuarnbHas |

QdHo3ax00Hast |

» [b yucry 3axo0o8 N 050500 |
_ | b HarpaerieHuro [pasasi |
" | euHMoeol uHUU Jlegasi |

Pucynox 1 Knaccudukarus pe3pob

a)

Pucynox 2 Buasl pe3sObl Ha cTepxKHE: a — TpeyrojbHas, 0 — TpanelneujaapHasi, B — yINOpHas, I —
Kpyriaasi, 1 — IpsIMOyToJibHasl (KBaJapaTHasi)

Hasnauenue pe3vovt 00uiezo npumenenus:
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a) KperexkHasi (MeTpUyecKas U JIIOMMOBasi) IPUMEHSETCs [UIsl 00eCTeYeHHsI IIPOYHOCTH COSAMHEHUN
Y COXPAHEHUS IJIOTHOCTHU (T€PMETUYHOCTH) CTHIKA B MIPOLIECCE ITUTENBHOM SKCILTyaTalluu;

0) X0/10Bast MPUMEHSIETCS JIJISL:

- ofecriedeHHsT  TOYHOTO  MEpPEMEIeHUs NpU  HAUMEHbIIEM  TPEeHUU (MPSMOYTOJIbHAs,
TpaneneuaibHas, MeTpUUYECKasi MOBBIIICHHONW TOYHOCTH ),

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

B)  KpENeXHO-yIJIOTHUTENbHAsE  (TpyOHas, UMIMHApPUYECKass W  KOHUYEcKas, MeTphueckas
KOHMYECKasi, JIOMMOBas, Kpyryas) TMpPUMEHSETCS MJIS COCIUHEHUs TPyOONpOBOJAOB U  apMaryphl,
OCHOBHO€ Ha3HayeHHe — oOecreyeHne repMETUYHOCTH COSTUHEHHIA.

Ocnosnvle napamempul pe3vovl

Ha pucyake 3 wu300pakeHbl TPOQUIM CONPSHKCHUM HAPY)KHOW W BHYTPEHHEH pe3bObl U
0003Ha4YeHBI €€ OCHOBHBIE ITAPAMETPHI.

a

BHynpeHHsisi
pe3bba 2aliku

S

|

Pucynok 3 OcHOBHBIE TapaMeTphl pe3b0bI

Hapyocnvii ouamemp pe3v6wi d — quameTp BOOOpakaeMoro MWINHAPA, OMUCAHHOTO BOKPYT BEPIINH
Hapy>XHOW pe3bObl WM BHAJUH BHYTPEHHEW. DTOT JMaMeTp MPUHUMAIOT 32 HOMUHAIBHBIH M UCTIOIB3YIOT
pu 0003HAYEHUH Pe3bOBI.

Brympennuii  ouamemp pe3vbvi d; — pAHaMeTp BOOOpa)kaeMOro LMIMHJIPA, BIMCAHHOIO BO
BIIQJIMHBI HApY>XHOW pe3bOBbl MM B BEPIIMHBI BHYTPEHHEH Pe3bOBI.

Bvicoma ucxoonozo npoghuns H — BbICOTa OCTPOYTOJILHOTO MPO(UIIs, MOTYYEHHOTO MPOJOHKEHUEM
OOKOBBIX CTOPOH MPO(HIISA 10 B3aUMHOTO MX TIEPECEUCHHS.

Pabouas evicoma npogunsi h — BbBICOTa CONPUKOCHOBEHUS CTOPOH MPO(UIIS HAPYKHOU H
BHYTPECHHEH pe3b0bl B HANIPABICHUH, IEPIICHIUKYISIPHOM K OCH PE3BOBI.

Yeon npoghuna pe3vbwi . — yron, Mexay CMEXKHbIMU OOKOBBIMH CTOPOHAMH NMPOduUIIs.

lllaz pe3vbvi P — paccrossHuE MeXAy OJHOMMEHHBIMU TOYKaMHU JIBYX COCEIHUX mpoduieil B
HaNpaBJICHUH, TAPATIIEIBHOM OCH PE3bOBI.

Xo0 pe3vbul (t) — pacCTOSHUE MEXAY OMMKAUIIIMMU OJHOMMEHHBIMH OOKOBBIMH CTOPOHAMHU TPODUIIs,
MPUHAJIEKAIIETO OJJHOW M TOM e BUHTOBOM MOBEPXHOCTHM B HAIpPaBICHUHM MapajljIeIbHOM OCH pPEe3bOBbI
(111 MHOT03aX0THOM pe3bObI):
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t=nxP,

IJIe N — YMCIIO 3aX0/I0B,

P — mrar pe3s0sl.

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

OCHOBHBIE TE€OMETpPHUYECKHE TapameTpsl pe3bObl: Mpoduib pe3bObl, AuamMeTp (BHYTpEHHHI,
HapYXXHBIi), 1T, YUCIIO 3aXO0JI0B, HAIIPAaBJICHUE PE3bOBI, [UIMHA PE3bOBI.

N300pakenne pe3bObl

Ha ugeprexax pe3nOy mzobpaxkaroT ycinoBHo B coorBeTcTBUU ¢ ['OCT 2.311-68 (CT COB 284-76).
VYcnoBHOE U300paskeHNe OJJUHAKOBO ISl BCEX BUJOB PE3bOBI.

JIrobass pe3pba wM300paxkaeTcss Ha BUAAX, I[OJYYEHHBIX NPOELMPOBAHUEM HA IIOCKOCTb,
NEPIEHIUKYJIAPHYIO K OCH CTEpKHS JIMOO OTBEPCTUS, B BUJIE 1yTU MPOBEACHHON TOHKOHN JUHUEH, IpUMEPHO
paBHOM ¥ OKpPYKHOCTH, Kak 3TO IOKa3aHO Ha pucyHkax 4. HeBuaumas pe3p0a B MOpsIKE HCKIFOUEHUS
n300pakaeTcs aHAJIOTHYHO, HO INTPUXOBBIMU JIMHUSMH.

JlinHa pe3p0bl WM IpaHULla BEIYEPUUBAECTCS OCHOBHOM JIMHUEH.

[Tpu n300pakeHuN HEBUIUMON pe3bObl Ha UepTeXax HapyKHbIH W BHYTPEHHUH JHAMETPbI, a TAKKe
IpaHully pe3bObl IPOBOASAT LITPUXOBBIMU JINHUSAMU (PUCYHOK 4 €).

HITpuxoBKy MaTepuaa JeTaiu ¢ pe3b0oi Ha pa3pe3ax U CEYEHUSAX HAHOCAT JI0 CIUIOLIHBIX OCHOBHBIX
JVHANA, COOTBETCTBYIOIIMX BHYTPEHHEMY nuamerpy di B OTBEpCTHH (PHCYHOK 4 T), MO0 HapyKHOMY
nuametpy d pe3bObl Ha CTEpIKHE.

a) I paHuya 6) Gl 2-A

"~ pesstil/ N
7 ) a 77,

8) e)
= 77
(o2
lpaHuua §
pe3b6b!
9
::::::::f__'
_ _
|
F =4 ——1
—

Pucynox 4 N3o0paxkenne pe3b0Obl Ha uepTexax

B pe3b0OBBIX coequHEHMsIX, H300paKEHHBIX Ha  paspe3e, pe3bda CTepXKHS 3aKphIBaeT pe3b0y
oTBepcTHsl (PUCYHOK 5, a, 0).
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Pucynok 5 M3o0pakeHue pe3pObl Ha uepTexkax B pe3bOOBBIX COSAMHEHUAX

[Ipu u300paskeHUH pe3bObl KaK HAPYXKHOM, TaK M BHYTPEHHEH Ha MJIOCKOCTH, MEPIECHAUKYIIPHON K
ocH, (hacKy HE MTOKa3bIBAIOT.

[Ipu u300paxkeHUH pe3bObl C HECTAHIAPTHBIM MpoduiIeM 00A3aTEIbHO YKa3bIBAIOT €€ MpOodHIb U
pa3Mepsl.

Boarsl

boam cocroutr w3 JByX 4acTed: TOJIOBKM M CTEpXKHsS ¢ pe3bboil (pucyHok 6). B OonbuimHcTBE
KOHCTPYKLUH OOJTOB HAa €ro TOJIOBKE UMEeTCs KOHMYecKas (packa, CriakMBarollas OCTpbIe Kpas FOJOBKU

u 06nerqa}0maﬂ HAJIOKCHUEC Ira€CUHOTO KJIr04a IMpy CBUHYMBAHUU.
lonobra doama

Cmepxers doama

Pucynok 6 bont ¢ mecTurpaHHoON roJoBKOM

Boinmyckaemble POMBIIIEHHOCTBIO OONTHI pa3iauyaroT: Mo (opMe U pa3mMepaM TrojOBKH, 1o (opme
CTEPIKHS, 110 IIAry pe3bObl, 10 XapaKTepy UCIOIHEHHUS, 110 TOUHOCTH MU3TOTOBJICHUS.

®dopma ¥ pa3Mepsl TOJOBKH 00JITa 3aBUCAT OT HA3HAUCHUS] U YCIOBUU PaOOTHI.

['onoBku OGonTa MOryT OBITH C YCOM, C TOJTOJOBKOM, C yCOM U TOJATOJOBKOM, MOTYT OBIThH
HOpPMAaJILHOTO U YBEJIIMYEHHOTO pa3Mmepa.

['onoBka Oonta MoOXeT OBbITh IIECTUTPaHHOM (PUCYHOK 7,a), KBajpaTHOW (puCyHOK 7.,0),
cepuueckoil (pUCyHOK 7,B), KOHHUECKOH (PUCYHOK 7,T) | T.II.

Pucynox 7 ®opmbl rosoBOK OOJITOB: a — INeCTHTpaHHas, O — KBajgpaTHas, B - cdepuueckas ¢
KBaJIpaTHBIM IMOJATr0JIOBKOM, T — IIOTaiiHask ¢ KBaAPaTHBIM MTOArOJIOBKOM

Ha pucynke 8 mpuBeneHbl BapHaHThl UCIOJHEHUSI CTEPIKHSA U TOJOBKU 0OJNTOB: uMcrnonHeHue 1 — 6e3
OTBEPCTHS B CTEPXKHE U TOJIOBKE; UCIOJHEHUE 2 — C OTBEPCTUEM B CTEPIKHE IOJ IUIIJIUHT; UCIOJHEHUE 3 — ¢
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IBYMsI OTBEPCTUSIMH B TOJIOBKE JUISI CTOIOPEHMS IIPOBOJIOKOM; WCIOJHEHHE 4 — C LUIMHAPUYECKUM
yri1yOJ€HHEM B TOJIOBKE.

15%5: 00 Henosnerue 1 Bapuarm

ucnoanenus zoa06ku Bapuarm

ucnoaHerus zoao0bku

jia=doll =N =SS Wl s

Henoarenue 2

A 3 s
= K .
0=095s
Bapuanm  ucnoaHeHus
. Henoanerue 4
zonobku
Bapuaum RO3
Hcnonnernue 3 vcnoarerus 20108xku \

EL

I,£08s k
e h=(02+04)k

Pucynox 8 McnonneHust 60JTOB € MECTUTPAHHON TOJTOBKON

[Tpumep ycnoBHOTO 0003Ha4YeHHUs1 OonTa ¢ AuameTpom pe3bOsl d = 12 MM, amuHo# L = 60 MM, ki1acca
IIPOYHOCTH 5.8, UCTIONHEHU 1, ¢ KpYIHBIM IIAroM pe3b0bl, ¢ I0JeM J0ImycKa pe3bObl 8g, 0€3 HOKPHITHS:

bonm M12 — 8g % 60.58 I'OCT 7798-70.

To xe knacca npounoctu 10.9, uz cramu 40X, ucnonHeHUus 2, ¢ MEIKUM IIaroM pe3bObl, C MOJEeM
nomnycka pe3bOsl 6g, ¢ mokpeitueM 01, TOMIUHON 6 MKM:

bonm 2M12 x 1,25 — 6g x 60.109.40X.016 'OCT 7798-70.

HInuiabKu 0011ero NpuMeHeHus
IlInunvka npenctaBiser coOON MUIMHAPUYECKUM CTEPKEHb C pe3bOoi Ha 000MX KoHIax. Ta 4acTh
IIMHIBKH, KOTOpasi BBUHYMBAETCS B pe3b00BOE OTBEPCTHE JI€TalIH, Ha3bIBA€TCS BBUHUYMBAEMBIM (ITOCAJOUHBIM)

KOHIIOM, a 4YacTh, Ha KOTOPYIO HAJEBAIOTCS MPHUCOCIMHSIEMBbIC JETal, Maida W HAaBUHYMBACTCS Tailka,
HA3BIBAETCS TA€YHBIM WIIU CTSHKHBIM KOHIIOM (PHCYHOK 9).

Lo- OnuHa Ly - ,ocadoyHbLi

L - OnuHa unwieku

Eoal |

Pucynok 9 Illnuneka

Konctpykiusa u paszmeps! mmmiek periameHTupoBanbl [[OCT 22032-76 ... TOCT 22043-76.

[Ipumepbl yciioBHOTO 00O03HAYEHUs WIMUIBKA AWAMETPOM pe3bObl d =16 MM, C KPYIHBIM IIarom
pe3bOBbl, ¢ moJieM Aomycka 6g, muHou L =70 MM, Kiacca mpodHOCTH 5.8, 6€3 MOKPHITHS:

Hlnunvka M16 — 6g *x 70.58 'OCT 22032-76.

To ke ¢ Menkum 1marom pe3bOsl P = 1,5 MM, kmacca mpounoctu 10.9, u3 cramu 40X, ¢ MOKpeITHEM
02, TOJIIUHON 6 MKM:
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HUlnunvka M16 % 1,5 —6g % 70.109.40X.026 I'OCT 22032-76.
Bunrnl

Bunm nipencrapnser co0oW MUIUHIPHYECKUN CTEP)KEHb C TOJIOBKOM Ha OHOM KOHIIE U pe3b00i JuIs
BBUHUYMBAHUS B OJIHY U3 COEAMHSIEMbIX JieTasiel Ha ipyroM (pucyHok 10).

BunTthl, npumeHsiemMble JIsI HETOJIBUXKHOTO COCJIMHEHHS JeTalied, Ha3bIBAIOTCS KPETEeKHBIMU, JIJIs
(buKCUpOBaHMS OTHOCUTEIHHOTO MOJIOKEHUS JIeTallell — YCTAaHOBOYHBIMU (HOXKUMHBIE, PETYIUPYIOIINE U Ap.).
['0710BKM BHUHTOB OBIBAIOT PA3IMYHOU (POPMBI, KOTOpAs YCTAaHABJIMBACTCS COOTBETCTBYIOIIUM CTAaHIAPTOM.
HauOosnpiiee nmpuMeHEeHHE MMEIOT CIIEAYIONME THIBI KPEMEKHBIX BHHTOB: ¢ moTaiHOW rojoBkoi, ['OCT
17475-80; ¢ monmynoraiinoi ronoskoi, ['OCT 17474-80; ¢ momykpyrinoit ronoskoit, [OCT 17473-80; c
nwHapudecko ronoBkoit, ['OCT 1491-80; BHHTBI € HWJIMHAPUYECKOW TOJIOBKOM U IIECTUTPAHHBIM
yrayoneanem non ko4, OCT 11738-84. [IpexycmorpeHo aBa kiacca TouHoctd A u B. Kiacc TounocTtu B
0003HAYEHUH BUHTOB YKa3bIBaIOT, TaK KaK YIMOMSHYTbIE CTaHAAPTHI COJIEPKAT JaHHbIE HAa BUHTBHI O0OMX

KJ1aCCOB.

Pucynox 10 BUHTBI KpeneXHbIE: a — C IUIMHIPUYECKON TOJIOBKOM, O — C MOIYKPYTIIOi TOIOBKOM, B —
C IOJIyIOTaHOW TOJIOBKOM, T' — C TOTaiTHOM rOJIOBKOM

[Tpumeps! ycioBHOTO 0003HAUEHHUSI BUHTOB:

- BHUHT KJacca TOYHOCTH A aumameTpoM pe3bObl d =12 MM, KPyNHBIM mIaroM pe3sosnl, / =50 MM,
KJIacca MPOYHOCTH 5.8, 6€3 MOKPBITUS:

Bunm AM 12 x 50.58 F'OCT 1491-80;

- BHHT KJ1acca TouHocTU B nmuamerpom pe3pOsl d =12 MM, METKHUM [Iarom pe3bObl, ¢ MoJIeM JOMmycKa
6g, nmuHoit [ = 60 MM, yUIMHEHHOW UIMHOW pe3bOwl [; = 46 MM, Kilacca TPOYHOCTH 4.8, C IIMHKOBHIM
MOKPBITUEM TOJIIIHUHON 9 MKM:

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

Pe3nL00BbBIC COeIMHEHUS

CoennHeHnue 00JITAMH TOMHMO CKpeIUisieMbIX JeTajlell CO CKBO3HBIMH OTBEPCTUSIMH COCTOUT U3
Oonrta, raiiku ¥ maiobl (maidosl MoxkeT He ObITh). CoelMHEHHE UCIOIB3YEeTCS TONBKO MPU BO3MOXKHOCTH
BBITIOJTHEHUS] CKBO3HBIX OTBEPCTUM B CTATUBACMBIX JCTAISIX.

Pucynok 11 Coenunenue neraneit 6onrom: 1 wu 2 —
COeIMHAEMEIE JeTanu, 3 — Oont, 4 — maiiba, 5 —
ramka

COCIIP[HCHI/IC IIMAJIbKaMH B OCHOBHOM IPUMCHAIOT JIA I[eTaneﬁ N3 MATKUX MWW XPYIIKHUX
MaTCpHraIoB, a TAKXKC B CJIyUasiX, KOrga HCBO3MOXKXHO HMCITIOJIL30BaTh BUHTEIL.
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BBuHUYMBaeMbIif KOHEI[ IIMUIBKK YCTAaHABIMBAIOT B OTBEPCTUU C PE3b0OW HArIyxo WU MO OoJbIIeH
YacTH C HATSTOM.
CymiecTBYIOT TpH c110co0a BBEPTHIBAHHS IIMHIBKU B OTBEPCTHE: C YIIOPOM LIMHIBKU B TOPEL KOPITyCa;
C YIOPOM KOHIIa IIMUJIBKU B MOCJIETHIE BUTKU pe3b00BOr0 OTBEPCTHUS; TOCAJIKH PE3bOBI C HATITOM.
5

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

— COCIMHSAECMEIC ACTalH, 3 — mmmibKa, 4 —
maiiba, 5 — raika

CoeguHenne BUHTAMHM NPHMEHSIIOT IIPH IJIYXOM Pe3b00BOM OTBEPCTHH B OJHOM U3 CKPEILIAEMBIX
WIA TpU CKBO3HOM pPe3b0OBOM OTBEpPCTHH, KOIJa YCTaHOBKAa 0oJTa ¢ Tallkoil HEBO3MOXHA IIO
KOHCTPYKTUBHBIM COOOPayKEHHSIM.

() 4

Pucynok 13 Coenunenue neraneit BuHToM: | u 2 —
COCIMHSAEMEIC JeTalll, 3 — maiiba, 4 — BHUHT
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Ilopsaok BHINOJTHEHUS PA0OTHI
1. Coennnenne aeraJjeii 00JTOM.
Hcxonnbie nanHble (MHIUBUAYATbHBIC 3aJaHMsI TaHBI B TaOIUIE 4):
- nuaMetp pe3rOsl 6osra (d);
- TOJIIMHBI COSAUHAEMBIX JIeTaliel (n, m);
- penimurHa (acku (¢);
- miar pe3s0sl (P).
TpeOyercs:
a) BBITOJIHUTH pacueT pazMepoB Oointa 1o Gpopmynam (pucyHok 14)
0) BriOpaTh cTanaapTHyto 1uHy Oosta L.
Jlyist aTOTO CHAYala ONpeAeuTh pacueTHYIO JIUHY Oonta [, mo gopmyre:

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

raem W 1 — TONIIMHBI COeIUHSIEMBIX JACTaCH:

S — TOJIIIMHA IIaii0bI;

H — BrICcOTa TaliKy;

K =0,3 x d — BenmuunHa BBICTyHAIOMICH HaJ TallKON YacTH CTEeP KHsI OOJITa.

[TomyuenHoe 3HaueHue [, OKpyriseM 0 OnuXkaiiiero CTaHAapTHOrO 3HaUEHUs AJIUHBI Oonra L
¢ yuerom BbmosiHeHust ycioBusi: K =0,25...0,5 mm. Psng qnun (L) 6ontoB: ... 40, 45, 50, 55, 60, 65, 70, 75,
80, (85), 90, (95), 100, (105), 110, (115), 120, (125), 130, 140, 150, ...

B) BeruepTuTh coenuHeHue aeraneil 0OATOM IO 3aJlaHHBIM pa3mepaMm d, m, N ¥ S ¥ PaCCUYNTAHHBIM
pasmepam;

r) Ha yepreske HaHEeCTH pa3Mephl: TOJIIMHBI COSAMHICMBIX IeTalleh, IITHMHY 00JTa, JTUaMeTp pe3bObl
0o:Ta, pazmep Mo KIkoy;

1) 3amnucarh yCIOBHOE 0003HaUYE€HHE CTaHIapTHRIX Aetaneit cornacno ['OCT.

2. CoennHenue AeTajieil MINNIbKOIA.

VcxonHble faHHble (MHAUBH YA bHbBIE 3a/IaHUS JaHbI B TAOIUIE 4):

- auameTp pe3bObl mmnuibku (d);

- TOJIIUHBI COEAUHAEMBIX JeTajei (n, m);

- BeM4MHa (acku (c);

- mar pe3sosl (P).

Tpebyercs:

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

0) BoiOpaTh cTanapTHYIO JUIMHY IINUWIBKY L.

Jis 3TOTO CHaYaa ONpeAeanTh PACUETHYIO JUIMHY MINMUIBKU [, IO hopMmyie:

L=H+n+s+K,

rAe 7 — TOJIIKHA MPUCOEIUHIEMON 1eTau:

S — TOJIIIIMHA MAaHObI;

H — BbICOTa TaliKHy;

K =0,3 x d — BenmuunHa BbICTyHAarOIIeH HaJ| TrallKOM 4acTu CTep KHsI 00JITa.

[TomyueHHoe 3HaUeHUE [, OKpyIJIseM 10 ONMWKaiIero CTaHAapTHOTO 3HAYEHUS JUITMHBI OoniTa [
¢ yderoMm BbImonHEHUs ycnoBus: K = 0,25...0, 5 mm. Psn nmmun (/) mmuanex: ... (38), 40, (42), 45, (48), 50,
55, 60, 65, 70, 75, 80, 85, 90, (95), 100, (105), 110, (115), 120, 130, 140, 150...

B) BrruepTuTh coenuHeHne aeTanell mImMiIbKOM 1o 3aJJaHHbIM pasMepaM d, m, N ¥ S ¥ pacCCYUTaHHBIM
pazmepam;

r) Ha ueprexe HaHECTH pa3Mepbl: TONIIMHBI COCIUHSEMBIX JeTalei, UIMHY IIMUAIbKH, JUAMETP
PE3bOBI MIMIIEKH, pa3Mep MO/ KIII0Y;

1) 3amucarh yCIOBHOE 0003Ha4YeHHE CTaHAapTHBIX Aetaneit cormacHo ['OCT.
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[Tpumepsl BbIOMHEHMs 3anaHuii Ha ¢opmare A4 mpuBeneHbl Ha pucyHkax 16 u 17 (deprex

MY.016.023 CB).

Tabmuua 1 MaauBuayanbHble 3a0aHus

Coenunenue 00JITOM CoenuHeHne MIMWIEKON
HnameTtp Tonmuna HnameTtp Tonmuna
No pe3bObI nerainen Pasme [Tlar pe3bObI neTanen Pasme [lar
BapUaH Oonra p LIITUIIBKH p
Ta «d» dacku pe3bObt «d» dacku pe3v0
I'oCT n m «C» «P» I'oCT n m w» | «P»
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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lo

d

( %4&‘_1 Cx 45°

——

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

lp=2xd+2xP

PI/ICYHOK 14 YcnoBHoe I/I306pa)KCHI/Ie COCIUHCHUA I[eTaneﬁ 0O0JITOM U COOTHOILEHUS pPasMCpoOB

nerajaei

A

lo
/?,\
[
\
).

S
& -
= Cx 45°

~

Ly

I3

\

-

120°

\

d;=085xd, D=2xd,
b=11xd, H=08xd,
lb=2xd+2xP, h=07xd,
I =d s=0%6xd
2 L=l;+05xd D.=22xd
L=l+2xP R=15xd,
Ri=d R=01xd
K=(3.4) x P b=3xd

Pucynox 15 VYcrmoBHoe u300pakeHHE COCIWHEHMs JeTalied MIMUIBKOH W COOTHOIICHUS

pa3MepoB JeTallel

147



D ECONOHN

30 20
)-A W IN [

w4

/4 > ///‘ //
4 <
| \\
\\ ( \ | I .\
s/
\-L.A/
- 248"
\ A\ 1 Borm Me4- 69x80.58 MOCT
7798-70.
i 2. ladka MP4-6H58 I'OCT
~ 5915- 70.
Q — - N| 3 Lhi6a 24 MOCT 13778.
7/ 4. nacruHa.
y 5. lhacrruHa.
S ,,
i *Pasmvepb! Orisi Cripasok.
M1016.023 (b
B Jum Macca | Macuwrab
Vo] lom] —Ne doxym | Iborucs | Haa (beduHeHuUe
ffﬁ S‘LWTA =0 Oerrarieli 60r1mom
T.KOHND. Juom |J'bcer6 !
= GMYTIC KullX- 21
YiB.
@opvam A4

Pucynox 16 O6pa3zen BeimoiHeHHS YepTexa «CoeTUHEHHE 1eTaaeii 60aToM»

KonTposbHbie BONpochl
1. Yro takoe pe3rba? [lepeuncnure XapakTepUCTUKHU PE3bOBbI.
2. Kakue ObIBatoT pe3pObl B 3aBUCUMOCTH OT HaIlpaBJICHUS BUHTOBOMW JIMHUH?
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3. Ha3zoBuTe OCHOBHBIE THapaMeTpbl pe3bObl. B WeM COCTOMT OTIMuMe MEXAY MOHATHIMU «XOJ
pe3bOBI» U «II1ar pe3bOb)?
4. Kaxkoii Tun pe3pObl SIBISETCSI OCHOBHBIM /ISl KPETICKHBIX U3ICTHii?

5. Kak o06o3nauaercss merpudyeckas pe3pOa? Kakol miar (KpymHBIM WM MEJKHH) yKa3bIBalOT B
0003HaYeHUHU Pe3bObI?

6. Kakue BbI 3HaeTE 2JIEMEHTHI PE3b0BI?

7. Kak n300pakaroT BHEIIHIOK pe3b0y Ha cTepikHEe?

8. Kak n300paxaroT BHYTPEHHIOIO pe3b0y B OTBEPCTHH?

9. Uto npeacrasisier coboit 6ont? YcenoBHoe 0003HaYeHHE OoTa.

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

12. Kakyro ¢popMy TroJIOBKH UMEIOT KPETIe)KHbBIEC BUHTHI?

[IpakTnyeckoe 3ansitue NelsS
BoinosiHeHHe 3CKU30B JeTajlell K COOPOUYHOMY Y3J1y BATOHOB MJIM MOTPY304HO-PA3rPYy304HbIX
MAIIHMH KeJIe3HOA0POKHOI0 TPAHCIIOPTA

eab paboThbI:
1. TlpuobpereHue U 3aKperyieHUE CTYJCHTAMHU HAaBBIKOB BBIMOJIHEHHS ICKU30B JIeTallel ¢ HATyphl, 0OMep
JI€TaJii, IPOCTAHOBKU Pa3MEPOB Ha 3CKU3aX, BHIIIOJHEHUE TEXHUUECKOIO PUCYHKA;
2. W3yuuts 'OCToB: 2.108-68 — Cnenudukaiusi, OCHOBHbIE TpeOOBaHMS K BBINOJHEHUIO COOPOUYHBIX
geprexeit, 2.109-73 — OcHOBHBIE TPEOOBAHMS K YePTEKaAM
3. IlpuoOpeTreHne MpPaKTUYECKHX HABBIKOB BBINOJHEHUS COOPOYHOrO YepTexka y3jga M COCTaBIICHUE
crenuQpuKauu

TEOPETUYECKHWI MATEPHAJI JIJISI PABOTBI

OCKU3 TPENCTaBIsIeT COOOM 4YepTeX, TMpPeIHA3HAYCHHBIA JJIi BPEMEHHOTO HCIOJIb30BaHHUS B
MIPOM3BOJICTBE, BBIMOJHEHHBII OT pPYKH, B TJa30MEpHOM MaciiTabe, C COONIOJCHUEM MPOMOPIHiA
n3o0paxaemoro nmpeaMera. Ecnum 3Cku3 Mpearnosiaraercss HCIOJIb30BaTh MHOTOKPAaTHO, TO 10 3CKHU3Y
BBITIOJIHSIIOT YEPTEK.

¥Y3eu — 3T0 pa3beMHOE WIM HEPA3bEMHOE COEAMHEHNE COCTABHBIX YaCTEW M3ENHS.

B y4yeGHOM mporiecce s y3i1a BHIIOTHSFOT: ICKHU3BI IeTallel y3iia, crenu(uKanuto, COOPOYHbIN YepTex
y3I1a.

Jl1st BBINOJTHEHH S Y3712 He00X0AMMO:

1. ITo3HAaKOMUTBCS C KOHCTPYKLKEN U Y3HATh MIPUHIIUI PaOOTHI.

2. Pa3o0path y3ei1 Ha COCTaBHBIE YAaCTU U cOOpaTh €ro B 00paTHOM MOPSIIIKE.
3. IIpucBONTH HANMEHOBAHME Y3J1y M €70 COCTaBHBIM YACTSIM.

Tl g -

! 7 3 \a

Pucynok 1 Coopounslii y3en «biok HarpaBiIsSOIIMi»
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Pucynok 2 CocraBHbie yacTu «bioka HanmpaBIIsSOMIETO»
(ponuk - 1, BUnKa - 2, KPOHIITEHH - 3, IIaHKa - 4, OCh - 5, 00T - 6, BUHT - 7, Taiika — 8, mpecc-MacJIeHKa -
1. dTansl cOOpKHU

COopka 0yi0Kka HAmpaBIISAIOLIEIO M COCTaBJICHHE COOPOYHOrO yepTek a OCYIIECTBISETCs ModTanHo. U
cOOpKY M3/1€HsI, ¥ COCTaBJICHHE COOPOYHOTO YepTeKa HY’)KHO HAUMHATH C KOPITYCHOM JIeTaH.

1 sTan. Tpoc BXxou B :ke1000K posivka (pUCYHOK 1) v oru0aeT posivK Mo OMpPeeICHHBIM YTIIOM.

2 sran. Ponuk 1 cBoOOAHO Bpamiaercs Ha OcH S5, KOTOpasi HEMOJBUYKHO 3aKpEIUIEHA B YILIKAX BWJIKH 2
IJIAHKOM, BXOJASAIIEH B MPOpe3b OcHu 5.

3 oram. [1nanka 4 kpenuTcst K BUIKE 2 TBYMSI BUHTaMH 7.

4 oran. Jlng cMaspiBaHUST OcH 5 ponuka | choyKuT mpecc-MacieHka 9, yepe3 KOTOpYK IO
UAJTUHIPUYECKIM KaHajlaM K OCH 5 Ha MOBEPXHOCTh TPEHUS MOAACTCS TYCTOM CMAa304HbIA MaTepHal.

5 oramn. Bunka 2 coeuHsIETCS ¢ YeThIpbMsI O0aTaMu 6 U raifkamu 8 ¢ KpOHIITEHHOM 3, KOTOPBIN OoaTaMu
KPEMUTCSI K METAUTOKOHCTPYKIIMH KpaHa

2. DcKuU3bI AeTajei

ITpumepsl ockn3oB aeranei k CH brok Hanpasisromuin

T 2 £

2 o -"?L W)
e 5, | i
{ o545
(l

1

1 Heynasamme podoycs Zres
2 *Poswepes os crpalion

7% 02.06 00.02

Burwo 2|
2T

157
10T 1412-85

Pucynok 3 Bunka

3. locaenoBaTeIbHOCTH BbINOJHeHH 3cku3a CH
1 sTan. O3HaKOMJIEHHE CO COOPOYHBIM Y3JIOM

2 sran. BsiOop riaaBHOro BUIa M IPYrUX HEOOXOIUMBIX N300pakeHUN
3 sran. Boi6op ¢opmara nmcra

4 sran. IloaroroBka jmcra

5 stan. KoMnoHoBKa u300pakeHni Ha JIHCTe

6 stan. BrimonmHeHue u3o0paxkeHuit

7 oran. Hanecenue pazMepos

8 sran. Hanecenue HOMEpPOB MO3UIMI

9 stan. BelnosHEeHNE TEKCTOBOTO MaTepuaa

10 sramn. 3anonHeHne OCHOBHON HAAIIUCH

3AJAHUE JJIs1 PABOTBI:

1. O3HaKOMHUTBCS CO COOPOUHBIM y3710M «KpBITIKa TOPMO3HOTO IMJIMHIPA» (CM PUCYHOK 5)

2. BpIOpaTh I1aBHBIN BUJ U APYTHe HEOOXOAUMbIE H300paKEeHHS

3. BriOpats 1 moaroroButh (hopmat mcTa (pa3BepHYTHIN JUCT KJIETYaTOW OymMaru ¢ paMKoi ¢ OCHOBHOM
HAJMUCHIO 110 Gopme 1)

4. CKOMITOHOBATh M BBITIOJHUTH U300PKEHHUE HA JTUCTE
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5. Hanectn pa3mepsl 1 HOMepa MO3UIMHA (CM PUCYHOK 4)
6. BBIMOIHUTE TEKCTOBBIM MaTepuall, 3al0JHUTH OCHOBHBIE HAITUCH
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Pucynok 5 Coopounblii yepTexk «Kphoiika TOPMO3HOTO IUITUHIPA
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IIpakTyeckoe 3ansaTue Nel6
BoInoJiHeHHE 3CKH3a cOOPOYHOIO y3/1a TEXHHYECKHX CPeICTB 7KeJIe3HO0POKHOT0 TPAHCIIOPTA

eab padoThI:

1. TlpuoOpereHue u 3aKperyieHUe CTYJEHTAMH HaBBIKOB BBIMOJIHEHHS SCKU30B JIeTalel ¢ HATYphl, 0OMep
JIETaJv, IPOCTAHOBKH Pa3MEPOB Ha 3CKU3aX, BHIIIOJHEHUE TEXHUUECKOIO PUCYHKA;

2. Mzyuuts 'OCToB: 2.108-68 — Crneuudukaiys, OCHOBHbIC TpPeOOBaHUS K BBIMOJHEHUIO COOPOYHBIX
gyeprexeit, 2.109-73 — OcHoBHBIE TPEOOBAHMS K YePTEKAM

3. IlpuoOpereHre NpPaKTUYECKHX HABBIKOB BBIOJIHEHUS COOPOYHOrO YepTexka y3jga M COCTaBIICHUE
crieunpuKaum

TEOPETUYECKHI MATEPHUAJI JIJISI PABOTBI

OCKM3 MpelCcTaBiIsieT CcoOOW uepTex, NpeJHa3HAYEHHbIH J[JIi BpPEMEHHOTO UCIOJb30BaHUS B
MIPOU3BOJICTBE, BBIMOJIHEHHBII OT pPYKH, B TIJa30MEpHOM MaciTabe, ¢ COOMIOACHHEM MPOMOPIIHIA
n300pakaeMoro npeaMera. IJCKU3bl BBHIMOJIHSAIOTCS MPH KOHCTPYMPOBAHWM HOBOTO H3JENHA, J0pabOTKe
KOHCTPYKIHMHU OMBITHOTO 00paslia u3/eus, MOJIOMKE JeTalu B MPOIecce IKCIUTyaTal[uH, €CJIM B HaJTMYUU HET
3anacHoOM J1eTaay u Jp.

Ocku3 TpeOyeT TaKoro ke TIIATEIBHOTO BBIOJHEHHS, KaK ¥ 4epTeK. HecMOTpsi Ha TO YTO COOTHOIICHUE
BBICOTBI K JJIMHE W LIUPUHE JETANM OINPENENSIeTCs Ha IJia3, pa3Mephl, MPOCTABISIEMbIE HA 3CKU3€E, JOJIKHBI
COOTBETCTBOBATh JICUCTBUTEIBHBIM pa3MepaM JIETalu.

[Ipu BBITIONIHEHUH 3CKU3a COONMIOAaI0TCS Bee mpaBmiia, yeranoBieHHbie ' OCTom ECK/I.

Ocku3 yioO0Hee BBINOJIHATH Ha Oymare B KJIeTKy kapanaamoMm mMapku M miu TM. Ha scku3ze BBIIOTHSAIOT
BHYTPEHHIOIO PAMKY M OCHOBHYIO HAJIIUCh YEPTEXKA.

PasHuna mexay 4eprexoM M ICKM30M 3aKIFOYaeTCs B TOM, YTO YEPTEXK BBINOJHSETCS UYEPTEKHBIMU
MHCTPYMEHTAaMH, B MacIiTade, a 3CKU3 — OT PyKH, B IJIa30MEpHOM MaciTale.

JCKH3 AeTAJTH BBINOJIHAIOT B CJIeAYIOLIEH NMOCIeA0BATEJIbHOCTH (PHCYHOK 1):

1) HaHOCAT BHYTPEHHIOIO paMKy U OCHOBHYIO HaJIUCh Ha (hopmar;

2) wu3yyaroT GopMy JeTalld ¥ ONPEAEISAIOT, U3 KaKOro MaTrepuaia U3roToBjeHa JeTab;

3) yCTaHaBIMBAIOT MPONOPLMOHAIBHOE COOTHOIIEHHE Pa3MEPOB BCEX DJIEMEHTOB JIETAIN MEXKY COOOM;

4) BbIOMpAIOT TOJOXKEHUE JeTald OTHOCUTEIbHO IIIOCKOCTEH MpPOEKUUi, OMpeensioT TIJIaBHOE
n300paXkeHue yepTexa 1 MUHUMaJIbHOE YHCIIO U300pa)KeHHH, MO3BOJISIFOIINX OJIHO BBISIBUTE (GOPMY JETaIH;

5) Ha a3 BbIOMpaOT MacmTad HM300paXKeHWH M pa3MellaloT WX Ha Mojie ¢gopmara ¢ HOMOIIBIO
rabapUTHBIX PSAMOYTOJIbHUKOB TaK, YTOOBI MEXAY HUMH OBbLIO IOCTATOYHO MECTa Il HAHECEHUS pa3MEpPOB;

6) Tpu HEOOXOIUMOCTH HAHOCAT OCEBBIE M LIEHTPOBBIE IMHUM U BBHIOJIHIIOT U300pa)KeHUs J1eTallu;

7) 0OBOAAT N300paKEHUS;

8) HaHOCAT pa3MepHbIE U BBIHOCHBIE JINHUH, IIEPOXOBATOCTh IOBEPXHOCTH;

9) oOmepsOT JeTanb Pa3IMYHBIMU H3MEPUTENbHBIMU HHCTPYMEHTaMH (JIMHEHKOH, yriomepowm,
LITAaHTEHIUPKYJIeM, HyTpoMmepoM). [lonmydeHHble pa3Mepbl HAHOCAT HaJ COOTBETCTBYIOIIMMH Pa3MEPHBIMU
JTUHUSIMU;

10) 3anoaHAIOT OCHOBHYIO HAJIIUCh YEPTEKA;

11) mpoBepsArOT MPaBWIBHOCTD BBIITOJIHEHUS CKU3A.

Xox padoThI:

1. BHUMaTenbHO U3y4YUTh 00pasell BBITOJHEHNS 3aJaHus (puc.2)

2. Pabota BeIMIOSTHSAETCS HA MPOXOAHOM JIMCTE OyMaru B KJIETKy (popmata A4c OCHOBHOM HAIMMCHIO 1O
dopme 1 (HCT pacmonaraeTcsi BEpTUKAIBHO)

3. [To oObeMHOMY H300paYKEHUIO I€TATN BBITIOJHUTD 3CKU3, COOJI0/Iast TOCIIEI0BATEILHOCTh
BBITIOJTHEHUS (CM. 00paszelr)

4. 3anoJIHUTh PaMKy ¢ OCHOBHOM HAJIUCHIO
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Pucynok 2 OGpa3sel BbINOIHEHUS paboThI

IIpakTyeckoe 3ansaTue Nel7
Odopmienue cnennpuxkanumn

ean paboThi:
HayuuThcst BRIMOTHATH crielu(UKauio s cOOpOYHOTO YepTeka

3aganue njst padboTbl

1. O3HakomIIeHHE C 33JJaHHOM COOpPOYHOHN enuHMIIEeH: BBIACHUTH CIY)XKeOHOE Ha3HAu€HHE U MPUHIUI
paboThl; YCTaHOBUTH KOHCTPYKTMBHOE HCIOJHEHHE JleTallel; pa3JelIuTh COCTABISIONIUE JAE€Tall Ha TPYIIIbI
(cranmapTHbIE, CO CTAaHAAPTHBIMH W300paKEHUSIMH, OPUTUHAIIBHBIE).

2. PazpaboTtath cienu@ukanuio st coopoyHoit equHuibl. @opmat A4 ¢ OCHOBHOM HaAMHUCKHIO O opme
2.

TEOPETUUYECKHN MATEPUAI
Cnenudukamnus - TEKCTOBOM KOHCTPYKTOPCKHUM JTOKYMEHT, OIPEACIISIONINN COCTaB COOpOYHOM earHUIlE. Ee
BBINOJIHAIOT Ha JHcTax (popmara A4, pa3outsix Ha rpadsl (puc.10).

Ha 3arnaBHOM nuCTe MPUMEHSIOT OCHOBHYIO HAIUCh MO opMe 2, Ha MOCIEAYIOIIUX JIUCTaX - 0 Gpopme
2a. TekcT pa3gensioT Ha pas3fenbl, KOTOpbIE pacloiaraloT B OMNPEIEICHHOW MOCIIeN0BaTEIbHOCTH:
JNOKyMeHTalusi; coopounsle equHuipl (B PTP cryaeHToB omyckaercs); neTanu; CTaHIApPTHBIE W3JENHS;
npouue uzaenus (B PI'P ctynentoB onyckaercs); matepuainsl (B PTP cTyaeHTOB omyckaercs).
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HamMmenoBanme KaIoro pasjelia yKa3blBaloT B BHJE 3aroiioBka B rpade «HammeHoBanuwe» u
MOIYEPKHUBAIOT CIUIOLIHOW TOHKOM JMHHEH. Bplie u HIKe 3arojoBkKa OCTABISIOT MO OJHOM CBOOOIHEMH
ctpoke. ['padbl 3amonHsAIOT CBepXy BHU3 (MPUMED 3aroTHeHUs rpad mokazaH Ha pucynkell) .

B rpade «®Dopmar» ykasbiBaeT pa3mep ¢opmara, Ha KOTOPOM BBIMIOJIHEH YEPTEkK (ICKHU3) JIeTaIH WU
cCOOpOYHBIN YEPTEXK.

B rpade «I103.» yka3pIBatoT NOpsSAKOBBIE HOMEpA COCTaBHBIX YacTel U3eNusl.

B rpade «30Ha» yka3piBaroT 0003HAYCHHE 30HBI, B KOTOPOW HAXOIUTCS HOMEp MO3HIIMH 3aHChIBAEMOM
yacTH, u3Aenus (B y4eOHBIX UuepTekax JaHHas rpada He 3am0IHICTCS).

B rpade «O603HaueHne» yKa3pIBAIOT 0003HAYECHUE TOKYMEHTA.

B rpade «HaumeHnoBanue» yka3pIBalOT HAMMEHOBAaHUE JOKYMEHTOB, HalpuMep

«COOpOYHBIN YepTek», a AN AeTalell - UX HaMMEHOBAHHE B COOTBETCTBUU C OCHOBHOW HAJNKCHIO HA
yepTekax (3CKu3).

B rpade «Kom.» yKa3pIBarOT KOJMYECTBO COCTABHBIX YAaCTEH, BXOMSIINX B OAHO H3/CIHE.
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Pucynok 2 M3o0paxkeHnue aerasneii mpoOKOBOro KpaHa

3ananue 1751 padoThI:

1. O3HaKOMHUTBCS CO COOPOYHON €TUHUIIEH (CM. pUCYHOK 3)

2. Ipountate cnenuduKanuio 1jsi COOPOUYHOTO UYepTeka (CM. PUCYHOK 5)

3. Ompenenuts B3aMMOJICHCTBHE BCEX COCTABHBIX YaCTe B COOPOYHOM YEepTEKe

4. Pa3zpaborats crienudukaiuio s coopouHot equHuibl. @opmar A4 ¢ OCHOBHON HAAMKCHIO IO popme
2 (CM. pUCYHOK 95).

Pucynok 3 Coopounas enunuia «Kopmyc»
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Pucynok 4 Coopounslii yeprex «Kopmyc»

[IpuMep BBINOIHEHUS 3a1aHUS

Pucynoxk 5 Crnenmdukamms «Kopmycy
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IIpakTyeckoe 3ansaTue Nel8
BoinosiHeHHe ICKU30B JieTajieil COOPOYHO eUHULIbI. BbinoiHeHHe padoYuX YepTesKei
AeTaJiell BATOHOB WM MOTPY304HO-PA3rPy304YHbIX MAIINH 7KeJIe3HOI0POKHOT0 TPAHCIOPTA

Hean paboThI:

1. TIlpuoGpereHne u 3aKpeIICHNE CTyCHTaMU HABBIKOB BBITIOIHEHHS SCKU30BU PabOumX
yepTexen aeraneu;

2. Wzyunts TOCT 2.109-73 — OcHOBHBIE TPeOOBAHKS K YEPTEKAM
TEOPETUYECKHWI MATEPHUAJI JIJISI PABOTBI:

DCKHU3 MPENICTaBIsACT COOOM 4YepTex, NMpeIHAa3HAUCHHBIM Jii BPEMEHHOTO HCIOJIb30BAaHUS B
MIPOM3BOJICTBE, BBHIMOJHEHHBIH OT PYKH, B TJA30MEPHOM Macmitade, ¢ COOIIOJCHHEM MPOMOPIHii
n3o0pakaeMoro npenMeTa. Eciam 3CKU3 MpennoiaraeTcs UCIojab30BaTh MHOTOKPATHO, TO 1O ICKU3Y
BBITIOJHSIOT YEPTEK.

OCKM3bl BBINOJHSIOTCS MPU KOHCTPYMPOBAaHUM HOBOTO U3JENHS, J0PA0OTKE KOHCTPYKLUU
OMBITHOTO OO0pa3la W3JeNus, MOJIOMKE JAeTald B MpoIlecce HKCIUTyaTalldu, €CJIM B HAJIUYUU HET
3anacHOM JIETalU U JIp.

Pa3Huma Mexay dYepTeKOM U HICKU30M 3aKIIOYAeTCS B TOM, YTO YEPTEX BBIMOIHICTCS
YepTSIKHBIMU MHCTPYMEHTAMH, B MaciTade, a 3CKU3 — OT PyKH, B ITa30MEPHOM MaciiTade.

DCKU3 AETAIM BHINOJHAIT B CJEIYIOMIEH M0CAeI0BATEILHOCTH (PUCYHOK
1):
1) mHaHOCAT BHYTPEHHIOK PaMKy M OCHOBHYIO HAJIKCh Ha (OpMAT;
2) wu3yyaoT GOpMy JETaan U ONMPENENIAIOT, U3 KAKOTO MaTepHalia H3roToBJIeHa
JIeTallb;
3) yCTaHaBIMBAKIOT MPOMOPIUOHAILHOE COOTHOIIEHHE Pa3MEPOB BCEX DJIEMEHTOB JETANH
MeXIy co00¥;

4) BHIOMPAIOT TOJOXKEHWE JETAIM OTHOCHTENHHO IUIOCKOCTEM MPOEKIUH, ONPENENSIOT
[JIaBHOE M300pakeHUE uepTeka M MHUHHUMAJIbHOE YMCIO H300pa)KCHHH, MO3BOJSIOUIMX IOJIHO
BBISIBUTBH (hOpMY JI€TaIIH;

5) Ha rnmas BeIOMparOT MacmTa®d W300paKEHHMI M pasMeIalT UX Ha none (opmaTa c
IIOMOIIIBIO Fa6apI/ITHBIX MNpsAMOYT'OJIbHUKOB Tak, 4TOOBI MCXKIAY HUMHU OBLIO J0CTAaTOYHO MECTa IJId
HAHECEHHsI Pa3MEepOB;

6) 1npu HEOOXOAMMOCTH HAHOCAT OCEBBIE M LIEHTPOBBIE JMHHUH M BBIIOIHSAIOT H300paKeHUs
JIeTalu;

7) 06BOIAT M300pAKEHHS,

8) HaHOCAT pa3MepHBIE M BEIHOCHBIE TMHHH, HIEPOXOBATOCTH IIOBEPXHOCTH;

9) o6MepsrOT meTanb  pazIMYHBIME  M3MEPHMTENBHBIMM ~HMHCTPYMEHTaMU  (JIMHEWKOIA,
yIJIOMEpPOM,  INTAHT€HLIMPKYNeM, HyTrpoMepoM). [lomydeHHble pa3Mepsl  HAHOCAT  Haj
COOTBETCTBYIOIIMMHU Pa3MEPHBIMH JIMHUSIMU;

10) 3aIIO0JIHAOT OCHOBHYIO HAAITUCh YCPTEIKA,
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11) npoBepstoT MPaBUILHOCTH BBIOIHEHHS YCKH3A.
Xox paGoTsI:
1. BuumarensHO u3yuuTh 0Opasel] BHINOJIHEHHs 3a1anus (puc. 1)

2. Pabora BBIIOJHAETCSA HA IPOXOIHOM JIMCTE OyMaru B KIeTKy ¢popmara A4
COCHOBHOM HaIIMuUChIO 1o hopme 1 (JicT pacmosiaraeTcsi BEPTUKAIBHO)
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IIpakTnyeckoe 3ansaTue Nel9
BoInoJiHeHHE cXeM Y3JI0B /ieTajleil BATOHOB HJIM MOTPy304HO-Pa3rpy304HbIX MAIIUH
7KeJ1e3HO/I0POKHOT0 TPAHCIIOPTAa

Hean pa6oTsI:

1. IIpuoGpereHue u 3aKperieHue CTYACHTaMU HaBBIKOB BBIITOJIHEHUS ICKU30B JeTajeil ¢
HaTypbl, 0OMep JeTalli, IPOCTAHOBKHU Pa3MEPOB Ha ICKU3AX, BHIIIOJIHEHUE TEXHUYECKOTO
PHUCYHKA;

2. N3yunts OCTog: 2.108-68 — Cnenudukanms, OCHOBHbIE TPeOOBAaHUS K BBHITIOTHEHUIO
coopounbIx yeptexeit, 2.109-73 — OcHOBHBIE TPeOOBaHMSI K YepTEkKaM

3. IIpnoOpeTeHne NpakTHYECKUX HAaBBIKOB BBHIMOJIHEHUS COOPOYHOT0 UYepTexa y3ia u
cocTaBJieHHE crienruKau

TEOPETUYECKHWIA MATEPUAJI VIS PABOTBI

[Ipn pa3paboTke TEXHOJOTUYECKUX TIPOIECCOB HEOOXOAMMO MPHUMEHATH TEPMUHBI U
oTpesieNieHUs] OCHOBHBIX MOHATUH B 00ylacTH cOOpKH, pa30OpKW jAeTajeil W y3JI0B BaroHOB:
coopka — 00pa3oBaHHE Pa3beMHBIX W HEPA3bEMHBIX COCIWHEHUN yacTedl (CBapKOM, ManKoM,
KJICTIKOW );

JeTallb — U3JeJINUe, W3rOTOBJIECHHOE M3 OJHOPOAHOIO [0 HAaMMEHOBAaHUIO U MapKe
MaTepuaina 0e3 MPUMEHEHUs COOPOYHBIX OIEpallHii;
cOopouHasi eIMHHMIAa — U3JeNIUe, COCTaBHBIE YAacTH KOTOPOTO MOJUICKAT COEAUHEHHIO

MEXy COOOH COUICHEHUEM, CBAPKOM U T.I1.;

cOopouHas oreparys — TEXHOJOTHYECKasl orepars YCTaHOBKH O0pa30BaHUS COCTaBHBIX
qyacTel U3enus;

CXeMa pacuICHEHHs] — CXeMa pa3JIeeHUs] M3/IeiHs Ha COOPOYHBIC €AMHUIBI M JCTAIH C
M300paXeHHEM UX OTHOCUTEIHHO PACTIONOKECHHUS,

cxema cOOpKM u3lenusi — Tpaduueckoe M300pakeHHE B BHUJE YCJIOBHBIX O003HAYEHUU
MOCIIEA0BATEIHLHOCTH COOPKH U3ENHs WIH €r0 COCTABHOM YacTH;

COTIPSDKEHHE — OTHOCHTEIHbHOE IIOJIOKEHHE COCTaBHBIX YacTeH W3Ienusi mpu COOpKe,
XapaKTepU3yIolleecs COMPUKOCHOBEHHEM HX TIOBEPXHOCTEM M 3a30paMH  MeXAy HUMHU,
3a/IaHHBIMH B KOHCTPYKTOPCKON JOKYMEHTAINH;

compsiraemas JeTallb — OJIHa U3 JeTaleil, UMeIoIasi CONMPsHKEHUE C IPYTUMU AETalsIMU;

compsiraeMasi TIOBEPXHOCTh JIETAI — TTOBEPXHOCTh JIETAI, 00pa3yroIiasi CONMPSHKCHUSI TIPU
cOopke;

pa3bopka — pasJiesieHue U3Aeus Ha IeTalld U COOPOYHbIE €TUHHIIBI; JEMOHTaXX — CHSTHE
W3JIENHsSI WIIM €T0 COCTAaBHOM YacTH C MECTa YCTaHOBKH;, MOHTa)X — YCTaHOBKA U3JIENUS WU €ro
COCTaBHOM YacTH Ha MECTO HCITOJIb30BAHHSI,

ANEKTPOMOHTaX — MOHTaX OJIIEKTPUYECKOTO U3JENUS HIM €ro COCTAaBHBIX YacTei,
HMCIONIUX TOKOBECAYIIUEC DJICMCHTHI,

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

ITOABHUIKHOC COCAMHCHHUE —  COCIUHCHMUC, B KOTOpOM  HMCCTCA  BO3MOKHOCTH
OTHOCHUTECJIBHOTO MEPEMCIICHUA COCTABHBIX qacTen U3 ACTINA,
HCMIOABMIXKHOC COCAMHCHUC — COCAUHCHUC, B KOTOPOM OTCYTCTBYCT BO3MOXHOCTbH

OTHOCHUTECJIBHOTO MEPEMCUICHUA COCTABHBIX qacTen HU3aCITUA.

B kauectBe mpuMepa paccMoTpuM ueptex cxembl Tenexxkn KB3-ITHUN 1
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Pucynok 1 Cxema tenexku KB3-IITHUU 1

OcCHOBHEBIE Y3JIBI TCIICKKHU: paMa 1, JAB€ KOJICCHBIC ITapbIl 2, JABa KOMIIJICKTa
HCHTPAJIbHOI'O NIOABCIIMBAHUA 3, YCTBIPC KOMILJICKTA 6yKCOBOI‘O IOABCIIKMBaHW A 4n TOPMO3HAaA

phIUaKHAs Iepeiadya 5 ¢ IByCTOPOHHUM Ha)KaTHEeM KOJI0A0K. Pama Tenexku cBapHas H-
00pa3Hoii POopMBL.

2540
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| 1282
T

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

3aganue 151 padoThbI:

1. V3yunuth TeOpeTHUECKUN MaTEpHAIl 110 TEME
2. O3HaKOMHUTHCS C BHEIIHUM BUAOM 1 cxemoit Tenexku KB3-ITHUU 1

3. BeImoaHUTh 3cKu3 HaapeccopHoi Oanku tenexxkn KB3-IIHUU 1, ucnons3yst pucyHok 3
U TI0CJIEI0BATEIbHOCTh BBIITOJIHEHUS YepTexa

4. PaboTa BBINOJHAETCS HA MPOXOJHOM JIMCTe Oymaru B KiIeTKy gopmara A4 ¢ paMmKoi c
OCHOBHOM HaAMHUCHIO TI0 hopme 1
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IIpakTnyeckoe 3ansaTue Ne2(
YUreHHue apXUTEKTYPHO-CTPOUTEIbHBIX YepTekei

Iean padoThi:

1. Harp ywammmcs oOIIMe CBEIEHHS O CTPOMTEIBHBIX YEpPTeXax M IO3HAKOMHUTH C
MpaBUJIaMU UX COCTABJICHUS U YTCHUS, IO3HAKOMUTD C TIOPSAKOM MOCTPOEHUS YepTexa paspesa
3/1aHUS;

2. Pa3Buth yMeHUS NPHUMEHATH paHee MOJy4YEHHbIE 3HAHUS O MAIIMHOCTPOUTEIHHBIX
YyepTexkax MpU M3YYeHUH HOBOTO MaTepualia Ha OCHOBE CPAaBHHUTEIHHOIO aHAIN3a TpapuuecKux
N300paKCHH;

3. CnocobctBoBaTh (OPMHPOBAHUIO TMOHMMAHHUS yYallUMHCS POJM  CTPOHUTEIBHBIX
YepTeKeH B IOBCETHEBHOM KU3HU

TEOPETUYECKWI MATEPUAJIL JIJISI PABOTBI

OcHoBHbIE N300paKeHUS HA CTPOUTENBHBIX YePTEKaxX Ha3bIBAIOTCS dacal, IiaH, pa3pes.

1. ®acaja - n3o0pakeHUe BHEIIHUX CTOPOH 37aHWsA. Ha HUX MOKa3BIBAIOT PACHOJIOXKEHHE
OKOH JIBepel, a TaKKe apXUTEKTYPHbIE JeTallu 3/1aHus (Ha JIOCKE BBIBEIIMBACTCS IUIAKAT C ITUM
OTIpeNIeICHUEM, yJalllMecsl 3alrChIBAlOT €r0 B TETPalb). B 3TO Bpems Ha JOCKE OTKpPHIBACTCS
I1aKaT-TabiuIa ¢ 4epTeskoM Qacaaa pycckoit u30sbl.

®dacamaMy Ha3bIBAIOT BUABI 3MaHUN criepenn (TiaBHbIA (acan) u cOoky. ['maBHbIN (acan -
9TO BUJ 3[aHHs CO CTOPOHBI YIUIIBI, BUJI ClIeBa U clpaBa - Topuesble dacanbl. Bua czamu -
nBopoBbIit hacaa. acansl BemomHsOTCS B MacmTade 1 : 200; 1 : 400; 1 : 500.

2. [lnanom 37aHMS HA3BIBAIOT pa3pe3 3/1aHUs TOPU3OHTAIBHON IIOCKOCTHIO Ha YPOBHE
HEMHOTO BBIIIIE TIOJOKOHHHUKOB. (OIpe/eeHne Ha JIOCKE, YYCHUKH 3alMCBIBAIOT B TeTpaab). Ha
JIOCKE OTKPBIBAETCS YEPTEX IIaHA PYyCCKOM U30BbI.

3. Pa3pe3oM Ha3pIBaeTCs M300pakeHUE 3IaHUS, MBICICHHO PAacCEYEHHOTO BEPTUKAIBHOMN
TUIOCKOCTBIO. Pa3pe3sl Ha CTPOMTENBHBIX UYepTekKaxX CIyXKaT A BBISIBICHUS OOBEMHOTO M
KOHCTPYKTUBHOTO PEIICHUsI 3/IaHUsl, B3aWMHOTO PACIIONIOKEHHUS OTAEIBHBIX KOHCTPYKIIHIA,
NoMeIeHu u T.1. Pa3pes3sl ObIBAIOT apXUTEKTYPHBIE U KOHCTPYKTHUBHBIE.

| H I -

,_-___.
|

Pucynok 1 Pa3pe3s 3ganus
ITopsiaok moCTpOEHHA YepTexka pa3pesa

1. Cravasia mpoOBOJSAT TOPU3OHTAIBHYIO MPSMYIO, KOTOPYIO TPUHUMAIOT 332 YPOBEHB T0JIa
nepBoro staxa (T.e. ee ypoBeHb paBHsercs oTmerke (0,000). JIns mMOCTpoeHUsS pa3iHuHBIX
AIIEMEHTOB pa3pe3a HCIOJIb3YIOT HEKOTOphIE pa3Mepbl, MMEIOIIMEcs Ha IUIaHe, HampuMep,
paccTosIHUE MEXIYy KOOPAMHAIIMOHHBIMU OCSMH, TOJIIIMHY BHYTPEHHUX U HapyKHBIX
KA TAIBHBIX CTEH M IEPErOpPOJIOK, IMUPUHY OKOHHBIX M IBEPHBIX MPOEMOB H T.II.

2. 3aTeM MOPOBOAST BTOPYIO TOPU3OHTAIBHYIO JMHUIO, OMPEIEISIONIYI0 TUIAHUPOBOYHYIO
MOBEPXHOCTh 3€MJIH.
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3. Jlanee 3a mepBOil TOPU3OHTAILHOW MPSIMOW, O0OO3HAYAIONICH JWMHHUIO YUCTOTO TIOJIA,
OTKJIAJIBIBAIOT PACCTOSHUE MEXAY COOTBETCTBYIOUIMMH KOOPAMHAIIMOHHBIMH OCSIMH. OTH
pa3Mepbl OepyT ¢ depTeka IuiaHa 3/1aHus. Yepes 3T TOUKM MPOBOJAT BEPTHKAIbHBIC MPSIMbIE
(ocu cren).

4. Ilo o0e CTOPOHBI OT BEPTUKAIBHBIX MPSIMBIX HA PACCTOSHHUH, ONPEACISIONIEM TOILIHHY
HapY)XHbIX, BHYTPEHHUX CTEH U TIEpPEropojoK, MOMaBIIUX B pa3pe3, MPOBOASAT TOHKUMU
JUHUSAMHM WX KOHTYpbI. [lajiee NmpoBOJAT TOpU3OHTANbHBIE JMHUM KOHTYpa IOJja, IOTOJIKA,
MEPEKPBITHI U T.11.

5. IIpoBOAST KOHTYpHI IEPEKPHITUI.

6. M300paxatoT Apyrue 3JIEeMEHTbl 3[aHUS, PACHOJOKEHHBIE 3a CEKYIIEeH IJIOCKOCTHIO
(Kpbl11Ly, IEPETOPOAKH U T.I1.), HAMEYAIOT KOHTYPBI IPOEMOB.

7. IIpoBOAST BBIHOCHBIC U Pa3MEpPHbIC JIMHUU, BBHIYEPUMUBAIOT 3HAKU BBHICOTHBIX OTMETOK.
Pa3mepsl. Ha crpoutenbHbix yeprexax pa3mepsl HaHocAT B coorBercTBuM ¢ ['OCT 2.307—68*
C yueToM TpeOOBaHUN CHUCTEMBbI MPOEKTHON AokyMeHTauuu s ctpoutensctBa [OCT 21.501-
93.

'-3
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Pucynok 2 Hanecenue pa3MepHbIX JTMHUN

OtmeTku. YcIOBHBIE OTMETKH YPOBHEH (BBICOTHI, ITyOHHBI) Ha MJIaHax, pazpes3ax, (acamax
(puc. 9.5.9) noka3pIBalOT PACCTOSHHME IO BHICOTE OT YPOBHSI IMOBEPXHOCTH KaKOTO-MOO
3JIEMEHTa KOHCTPYKIIUH 3/1aHUS, PACTIOIOKEHHOTO BOJIU3HU MJIAHUPOBOYHOM MOBEPXHOCTH 3€MITH.
OTOT ypoBEHb NPUHUMAETCS 32 HYJIEBO.

Ha dacagax u pa3pe3ax OTMETKHM MOMENIAIOT HA BHIHOCHBIX JIMHUSIX WM JUHUSIX KOHTYpA.
3HaK OTMETKM MpeACTaBiseT coO00M cTpenky ¢ monodykoil. Ilpm 3TOM CTpenKy BBINOIHSIOT
OCHOBHBIMM JINHUSAMU JJIMHOW 2—4 MM, TPOBEIEHHBIMHU IO YIJI0M 45° K BBIHOCHOM JIMHUU WIN
JUHUM KOHTYpa. JIMHUIO BBIHOCKM BEPTUKAJIBbHYIO WJIM TOPU3OHTAIbHYIO OOBOJSAT CIUIOUIHON
TOHKOM muHueH (puc. 9.5.10, a, 6).

Pa3mep h pexomenayercss npuHUMAaTh OT 2 10 6 MM, B 3aBUCUMOCTH OT pa3MepoOB YEpTEkKa.
JltnHa MOJIOUKK MOXeET ObITh MPUHATA CIeAYIOIEe: A mpudTa BEICOTOH 2,5 MM:

* 1pu 4yeTbipex mudppax — 11 mm;

* 1npu Aty nudpax — 12 mwm; 1t mpudTa BeICOTON 3,5 MM:

* Tpu YeTbIpex Hudppax — 12 mm;

* 1npu natu mudpax — 15 M. [Ipu HEOOXOAUMOCTH JUIMHY MOJIOYKH M pazMep h MOKHO
YBEJIUYUTD.
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Pucynok 3 Hanecenue oTMeTok

Ecnmn oxoi0 0oqHOTO M300paXkeHMsl pacloiaraloTcst ApYr HaJ JAPYTOM HECKOJIBKO 3HAKOB
YPOBHEH, BEpPTHUKAJIbHBIC JTMHUM OTMETKH PEKOMEH/IYeTCsl pasMellaTh Ha OJHOW BEPTHKAIBHOM
IPSIMOM, a JUTMHY TOPU30HTAJIbHON MOJIOUKH JIE1aTh OJAMHAKOBOH (puc. 4).
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Pucynox 4 PacnosioxxeHue oTMETOK
8. OOBOmAT KOHTYpHl paspe3a JHUHUSMH COOTBETCTBYIOIICH TOJIIMHBI, HAHOCST

HCO6XOI[I/IMLIC pasMEpbl, OTMCTKH, MApPKHU ocell U T.II. I[CHaIOT HCO6XO,Z[I/IMLIC HaaIIuCnu M
YAQAIAKOT HCHYXXHBIC JIMHUHA ITOCTPOCHHUA.
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Pucynok 5 Ilopsanok mocTpoeHus yepTexa paspesa 34aHus

Paspes 3-3 +10.200
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Pucynok 6 Ilnan paspesa 3qanus
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IIpakTnueckoe 3ansaTne Ne21
IMocTpoenue miaockux nzodpakenue B CAIlPe

3ananmue 1.

Tpebyetcst co3naTh yepTexu aetaneid. [lopsaok paboThI:

1. 3anmyctuth nporpammy MS Visio 2007.

2. B okne «lIpucrynas k pabore» BeiOpaTh kHOTIKY Co311aTh (haidi.

3. Ha nanenu uacTpymMeHToB BbIOpaTh Maciutad 100 %.

4. Beibepute MmeHto Buj / Pasmep u monoxenue.

5. Ucnonw3ys uactpymeHT Jlunust u [IpsMOyronbHUK Ha MaHeNW PUCOBAaHUs, M300pasuTe
CJIeYIOIINE AETAIH (CM. PHC.).

6. N300pasute ¢purypy, Kak Moka3aHo Ha PUCYHKE.

Pa3meps! muHMI MOKa3aHbl HA COCETHEM U300paKEHHH.

7. Boigenurte Gurypy 1 yCTaHOBUTE TONIIMHY TUHMKM 8. Psmom cieBa uzoOpasure
MPSIMOYTOJIBHUK C IIUPUHON 54 MM U BbICOTOU 60 MM.

9. M300pa3uTe 0Ch CHMMETPHHH 3TOTO MPSMOYTOJIbHUKA, UCIIOTIB3YUTE TONIMHY JTUHUH 3
u tun auHuK 18 (knonka labmon nuxuu / npyrue mabaoHsl JIWHUH / m1abmoH 18, TonmnmHa
TuHuM 3).

0 —
® &0
16 |
- t

24

10. IIpoBenuTe BcioMorareabHble TOPU30HTANBHBIE TUHUM. U oTpe3ok anuHoi 14 Mmm
BHYTPH OOJIBIIOTO MPSIMOYTOJIbHUKA.

11. Iloanumem pa3mepsl ¢uryp. Jlopucyem TOHKHME JMHHUHU, MPOAOJDKAIOIINE KOHTYPHI
¢urypsl. Co3gaiite CTpeaky ¢ KOHIIAaMU 13 MEIKUM pa3MepoM.

12. Wcnonb3ys uHctpyMeHT Tekct, mpudt GostType B, noanumure pasmepsi.
54 12

12

80

34

A\
/

i

13. CoxpaHuTe TOKYMEHT O] Ha3BaHHEM «JleTann» B CBOIO Marnky.

24

24

3aganue 2.

Ha Tom ’xe nucTe aHaJIOrMYHBIM OOpa3oM, MCIONb3yd HHCTpyMeHTHl Jlunus u Tekcr,
u300pasuTe CIeayoulyo aeTainb (cM. puc.). Jjii OCHOBHBIX TMHUNA YCTAaHOBUTE TOJIIIUHY JIMHUN
9, a U1 TMHAN BCTIOMOTaTeNIbHBIX U CTPEJIOK TOJIIIUHY 3.

CoxpaHuTe U3MEHEHUS B IOKYMEHTE.
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IpakTnyeckoe 3ansaTu Ne22
ITocTpoeHne KOMILIEKCHOTO 4epTexka reomerpudeckux tej B CAIlPe

3aganue 1.

Tpebyercs co3nath ueprexu Aeraneid. [lopsaok paboTsl:

1. 3amyctuth nporpammy MS Visio 2007.

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

3. Ha manenu uactpymeHToB BeIOpaTh Macmtad 100 %.

4. Beibepute MeHt0 Buj / Pasmep u monoxenue.

5. Ucnonw3ys uHctpymeHT Jlunust u [IpsMOyronbHUK Ha MaHeNIM pUCOBAaHUs, M300pasuTe
CJIeYIONINE JETAIH (CM. PHC.).

6. M300pa3zure Gpurypy, Kak IoKa3aHO Ha PUCYHKE.

PazmMeps! TuHMIA TOKa3aHBI HA COCEAHEM H300PaKCHHH.

7. Bwigenute Gurypy 1 yctaHOBUTE TOJNIIMHY JuHUM 8. Psyom cieBa uzoOpasure
IPSIMOYTOJIBHUK C IIMPUHON 54 MM 1 BbicoTON 60 MM.

8. M300pa3ute 0Cb CHMMETPUUHU 3TOTO MPSIMOYTOJIbHHUKA, UCTIOIb3YHTE TOJIIINHY JIUHUY 3
u Tin auHuK 18 (kHonka [11abmon nunum / npyrue madaoHs! TMHUMN / 1a0noH 18, TonmuHa
TUHUM 3).

Ha tom xe nucre aHalorMuHbIM 00Opa3oM, HCMONb3ys HHCTpyMeHThl Jlunus u Tekcr,
u3o00pasure cienyouyo aetans (cM. puc.). s co3gaHus MONyOKpY)KHOCTH MCHOJB3YHTE
MHCTPYMEHT JAyra, CO3JlaiTe JB€ YETBEPTUHKM 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 JIETANN
2 10

s P,
7\ i

18
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3aganue 2.

1. Co3paiite HOByIO cTpaHuily. Ha mucre aHajlormyHbIM 00Opa3oM, MCIIONb3YS MHCTPYMEHTHI

JIunus, Onmunce u TekcT, n3obpasute ciaenyouyo aetaib (cM. puc.). CoxpaHUTe U3MEHEHUS B
JIOKYMEHTE.

2. N300pa3ute ABe NneprneHAUKYIsIpHble NPsSMble TYHKTUPHBIMU JIMHUSAMU 11a010H 18.

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

4. Boiienure OKpY>KHOCTH U IOMECTUTE UX Ha 3aJHUM IJ1aH (IpaBas KJaBHILa MbIIIHK / Gurypa
/ Ha 3a]THUH TUIaH).

5. Co3naiite emé OJHY OKPYKHOCTb C TeM € LEHTPOM AUaMeTpoM 46 MM NyHKTHpPHOH
JIMHUEH, TaK)Ke IOMECTUTE HA 3a/HUH IUIaH.

6. IlpoBenute nuHuo noa yrioMm 30 rpagycos uepe3 LeHTp. [IpoBenuTe BTOPYIO JUHUIO MOA
yriaom 60 rpaaycoB uepe3 ueHTp. IIpoBeaurte nuHuio non yriaoM 120 rpagycoB yepe3 LIEHTP.
ITposeaute emé nuuMio o yriaom 150 rpagycoB yepes LEHTp.

7. 115 faHHBIX JIMHUM yCTaHOBUTE 11a0I0H JTUHUM 18.

8. Co3paiite OKpyXHOCTb € JuaMeTpoM 74 MM ¢ TeM ke neHTpoMm. [loMecTure Ha 3aHMI MI1aH.

9. Hopucyiite TUHHH, 4TOO MONYYHJICS NPABWIBHBIA MIeCTHYronbHUK. [lomectnte ero Ha
3agHUN TUlaH (mpaBas KJIaBUIIAa MbIIM / ¢urypa / Ha 3aJAHUN IJIaH) M TEpEeMECTUTE BIEpen
(nmpaBas kjaBuIIa MbIY / GuUrypa / nepeMecTuTh BIiepen).

10. Y nanute GONBIIYIO0 OKPYKHOCTb.

11. U3menuTe [UIMHY JIUHUHM, KaK 3TO TOKa3aHO HA PUCYHKE.

SREERE/M N\ NER RS

12. Cozpnaiite 12 okpyxHOocTel nunamerpom 10 MM Ha epecedyeHNH MyHKTUPHON OKPYKHOCTH
Y IyHKTUPHBIX JIMHUH.

13. VBenuubTe TONMmMHY JuHUNA. M1 momnummre pasmepsl aeraneit mpudtom GostTypeB
KYpCUBOM (CM. puC.).
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Pucynok 1 OOpa3er BbIIOIHEHUS JTUCTA

IIpakTnyeckoe 3ansaTue Ne23
BoinoJsiHeHHe padouyero yepre:ka JeTajJu BAaroHOB HJIH MOTPY304HO-Pa3rpy304HbIX
MAIIMH KeJ1e3H010pokHOoro Tpancnopra B CAIIPe
Hean pa6oTsr:
1. TlpuobpereHue u 3aKperjieHHE CTyIeHTaMH HaBBIKOB BHITIOJTHEHUS YepTEKeH aeTaei;
2. M3yunts TOCT 2.109-73 — OcHOBHBIE TpEOOBaHUS K YEPTEKAM

TEOPETUYECKHWIA MATEPHUAJI JIJISI PABOTBI:

I'OCT 2.109-73 ycTaHaBIMBaeT OCHOBHbIE TpPEeOOBAaHUS K BBIINOJIHEHUIO YEpTEXeH,
neraned, CcOOpPOYHBIX, Tab0apUTHBIX W MOHTaXHBIX Ha CTaauud pa3paboTku padoueit
JIOKYMEHTAIU JJIsl BCEX OTpacieil MPOMBIIIJIEHHOCTH.

[Tpu pazpaboTke pabounx yepTexelt npeaycMaTpruBaroT:

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

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

B) palMOHaJIbHO OTPAHUYEHHYIO HOMEHKIJIATypy MapoK U COpPTaMEHTOB MaTepHajioB, a
TaKXe MpUMEeHEeHHe HanloJiee JeeBbIX 1 HauMeHee Ie(UIUTHBIX MaTepHUajoB;

) HEOOXOAWMYI0  CTEeNeHb  B3aMMO3aMEHSEMOCTH,  HAWBBITOJHEHIINE  CIOCOOBI
U3TOTOBJICHUST M PEMOHTA M3JAEIHH, a Takke MX MaKCHUMaJbHOE yI0OCTBO OOCITYy>KMBAaHHS B
IKCIUTyaTal1H.

Yeprex geranu

B coorBerctBun ¢ I'OCT 2.102-68 yeprexx Aeramu — 3TO KOHCTPYKTOPCKHHM JOKYMEHT,
coJlepKallnil n300paxkeHue AeTaau U Jpyrue JaHHble, HEOOXOAUMBbIe AJisi €€ U3TOTOBJICHUS U
KOHTPOJISL.

N3o00paxenust (BUIbl, pa3pe3bl, CEUYEHHUs, BBIHOCHBIE 3JIEMEHTHI) OJIKHBI MOJHOCTHIO
onpeneniaTh TeoMeTrpuyeckyro ¢opmy naeranu. Ilpu BelmonHeHHM dYepTeka HEOOXOIMMO
PYKOBOJCTBOBATHCS MTPABUIIOM, UTO U300paKEHUH TOJKHO OBITh MUHUMAJIbHOE KOJIMYECTBO.

K npyrum nanHbIM, HEOOXOAMMBIM Il U3TOTOBICHUS U KOHTPOJIS JETATH OTHOCSTCS:

- pa3mepsl u ipenenbhbie oTkionenust 'OCT 2.307-68;

- TpeboBanus K kKauecTBy nosepxuoctu ['OCT 2.309-73;

- nonycku (opmbl U pacnonioskenus nosepxHocreit 'OCT 2.308-79;
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- HAHECEHUE Ha YepTexkax o0003HAUeHUH TMOKPBITHH, TEPMHUYECKOW U JPYrUX BHJIOB
o6padotku ['OCT 2.310-68;

- CBEJICHUS O MaTepualie, U3 KOTOPOro M3TOTOBJIEHA JeTajb (YKa3bIBaoT B rpade 3 mrammna
OCHOBHOM HaJIHCH);

- U ApyTHe TEXHUYECKUE TPEOOBAHMS.

KoHCTpYKTHBHBIE 3JIEMEHTHI I€TaIM IPEACTaBICHbI Ha pUCYHKaxX 1 u 2.
®dnanen e Yo

JIsicka
[Ta3

-% Topen

Otsepcrue Pe6po

Pucynok 1 - KoHcTpyKTHBHBIE 371IEMEHTBI AETAIU

Byptux
ITa3 mmoHoYHBIH

®dacka

- Orsepcrue
TICHTPOBOE
dacka

TanTens
[IpoTouka

Pucynok 2 - KoHCTpyKTHBHBIE 3JIEMEHTHI AETATIU

Bb100p riaBHoOro u3o00paxeHus

1. TpeGyetcs co3natek uepTexu netaneil. [lopsgok paboTsl:

2. 3amyctuth nporpammy MS Visio 2007.

3. B okne «IIpuctymnas x pabote» BpiOpaTh KHONIKY Co3/1aTh (aiii.

4. Ha nanenu uHCTpyMeHTOB BbIOpaTh MaciiTad 100 %.

5. Bribepute MeHto Bun / Pazmep u nonoxxenue.

6. Ha nmucte aHanoruuHbM 00pa3zoM, KCIOJIb3Ysd MHCTpYMeHThI JIunus, Dmmunc u Tekcr,
n300pas3uTe CleAyIONylo AeTanb (cM. puc.4.)

7. N3obpasute Gurypy, Kak moka3aHO Ha PUCYHKE.

8. Pa3mepn! TMHUI MOKa3aHbl HA COCETHEM U300paskeHHUH.

9. Boienute QuUrypy 1 yCTaHOBUTE TOJIIHUHY JTUHUU

BrImosTHeHUE YepTeka HAauMHAIOT ¢ BRIOOPA TJIABHOTO M300paskeHUSI.

OcHoBHOe TpeOoBaHME K TJIABHOMY H300paXeHHUIO OHO JOJKHO IepeaaBaTh Hawbolee
MIOJTHOE TIpE/ICTaBICHUE O POPME U pa3Mepax JeTallu.

B kauectBe riaBHOrO wH300paskeHUs (BHIA CIepelrd) MOXET OBITh HCIOJIB30BaH Kak
(GpOoHTANBHBIN pa3pe3, TaK U COUYEeTaHHWE BHUIA U pa3pesa (PUCYHOK 3).

169



72
2

2 Ix45°
3 wacky

40

=68
22
<26
=37
@90

& Ix45°
45° J4

Pucynok 3 I'naBHBII BUJ — COBMEILIEHUE BUIA U pa3pe3a

[Inockue neranu W3 JUCTOBOIO MaTepuana M300pakaloT B OJHOM  MPOEKIUH,
IOKa3bIBAIOUIEH MX KOHTYpHBIE M300paKeHUs, TOJILMHA JAETalId YKa3bIBaeTCs YCIOBHOM
3anucklo S... . [Ipumep Takoii qeTanu mpecTaBieH Ha PUCYHKE 4.

Jis wm3roroBneHust (pAcOHHBIX JAeTaned U3 JIMCTOBOIO Marepuana TpeOyroTcs TOYHbIE
PAa3BCPTKHU HUJIHU HpI/I6J'H/DKeHHI)I€ 3aroTOBKHU MJIsd IITaMIIOBAHHBIX IIGTaJIef/'I C BBITSDKKOHM - DTO
IUIOCKHUE JETAIHN U3 JMCTOBOI'O MaTepuara.

KonunuectBo un3o0pakeHuil (BUAOB, pa3pe30OB, CEUEHUN) MpeaMeTa Ha YEepTEeXE NOJIKHO
ObITh HAaMMEHBIIUM, HO JAOCTATOYHBIM JUISl BBIABJICHMS €ro BHEIIHEH M BHYTpeHHEH (GopMbl U
JIOJIKHO JlaBaTh BO3MOYKHOCTh PAllMOHAIIBHO HAHECTU Pa3MEPBI.
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Pucynok 4 - [Ipumep nzo0paxeHus U3Aeus U3 JIUCTOBOTO MaTepHrana
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IIpakTnyeckoe 3ansaTHe Ne23
BbinosiHeHHe cxeMbl kejie3H010po:kHOi cTanuuu B CAIIPe

3aganue 1.

TpeOyercst co3nark yeprexu netane. [lopsaok paboThI:

1. 3anyctuth nporpammy MS Visio 2007.

2. B okne «lIpucrynas k pabore» BbiOpaTh kHONKY Co31aTh (aii.

3. Ha manenu unctpymeHnToB BeIOpaTh Macmtad 100 %.

4. Beibepure mento Bup / Pazmep u nonoxenue.

5. Ucnonb3ys uHCTpyMeHT JIMHMS M Ha MaHENIM PUCOBaAHMS, M300pasUTe CIEAYIOLIUE
Jetanu (CM. pUCyHOK 1).

6.CocTaBiieHHe OJHOHHTOYHOIO IUIaHA CTAaHLUUU HEOOXOAMMO BBIIIOJIHATH B CIEAYIOLIEH
I10CJIEI0BATEIbHOCTH:

BbiuepTuTh myTeBOE pa3BUTHE CTAaHIMM C COOJIOJEHUEM TMPOMOPIHOHATLHOCTH B
pacIiooKeHUN 0OBEKTOB YIIPABJICHUSI OTHOCUTENBFHO APYT IPYyTa;

VYkazaTh crienuanu3aniio nyTei, MPOCTaBUTh HYMEPAIUIO yTel U CTPEIOK;

[IpousBecTr pa3doMBKY CTAaHIIMM HA N30JUPOBAHHBIC YUACTKH;

BBIIOTHUTE paccTaHOBKY CBETO(OPOB;

OnpenenuTs OpIUHATHI CTPEJIOK M CBETO(POPOB HA CXEMAaTHUECKOM IUIAHE W 3aHECTH WX B
TabNuILy.

[Ipu cocTaBneHNH OJHOHUTOYHOTO IJIAHA 1O YKa3aHHOW METOJIUKE HeOOXOAMMO UMETHh B
BUJTY CIIENIYIOIIEE:

BeraepTuts myTeBoe pa3BUTHE CTAaHIMHM C COOJIIOJICHHEM B3aUMHOTO PACIIOJIOKEHHUS M
npornopuuii B JuinHax nytei. [IpuHATh mupuHy MeXaynyThsa paBHON 10 MM, a HaKJIOH CTPENOK
K ocu coctasisieT yroia 30°.
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Pucynok 1 DnemMeHTBI CXeMbI CTaHITUU

7. Bce cTpenku Ha CTaHIIMM B y4eOHOM BapuaHTE OOOpYHOBaHBI 3JIEKTPONPUBOJAMHU U
BKJIIOYEHbI B DJIEKTPUYECKYIO LeHTpanu3auuto. CTpenouHblii mepeBoj], 000pyIOBaHHBIH
AJIEKTPOINPUBOJIOM, UMEET YCIOBHOE rpadudeckoe 0003HAUCHUE:

3 MM
1 MM

5 MM

Tl

Pucynok 2 M300paxeHue CTpeIouHOro nepeBoia

8. CxemaTuuecKHii IIJIaH CTaHIO WU MPUMCET BUI:

Pucynok 3 CxeMaTu4ecKkuil TiiaH CTaHIIMKM CO CTPEIIOYHBIM IEPEBOIOM
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9.Vka3zarp crnenuanusanuio ImyTed, NPOCTaBUTh HYMEPALUIO IYTEH U CTPEJIOK HCIOIb3Ys
MHCTpYMEHTHI « JInnus», «Ctpenkay, «Haanuce» 1 Ha naHenu puCOBaHUS

10. Hymepanust u 0603Ha4eHHE CTAaHITMOHHBIX MTyTEH.

Kene3HoOpOXKHBIE MyTH HA CTAHUUAX MOJAPA3NEISIIOTCA HA JIBE I'PYIIBI: CTAaHUUOHHBIE
MyTH U IYTH CHEUATLHOTO HA3HAUCHUS.

K CTaHUMOHHBIM NyTSIM OTHOCSTCS IYTM B TIPAaHMIAX CTAHIMHU: IJIABHBIE, MPHUEMO-
OTHPABOYHBIE,  COPTUPOBOYHBIC,  BBITSKHBIC,  XOJIOBBIE,  MOTPY30YHO-BBIIPY30UYHBIE,
BBICTABOYHbIE, JICIOBCKUE (JJOKOMOTHUBHOTO U BarOHHOTO XO3SIIICTB), COEAMHUTENIBHBIE, 4 TAKKe
npoure nytd. K myTsaM cHENUaJbHOTO HA3HAYEHMsI OTHOCSITCS INPEAOXPAHUTENIbHBIE U
VJIABIMBAIOLIME TYIHKH, & TaKXkKe MOAbE3JHbIE NYyTH K pPAa3jIu4HbIM MPEINPUATHIM U
OpraHU3aLusIM.

B paccmartpuBaemMom yueGHOM mpumepe OyayT TOJIBKO CTAaHIIMOHHBIE TJIaBHbIE U MPUEMO-
OTIPABOYHBIC MYTH.

['1aBHBIE CTAHIIMOHHBIE ITYTH SABIISIOTCS IPOJOJIKEHUEM ITyTEH EPETOHOB.

[Tpuemo-oTIIpaBOYHbIE NYTH NpEeJHA3HAYEHbl JJs IMpUeMa U OTIPABICHMS I10E3/0B,
COPTUPOBOYHBIE —UII 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 — ana derHoro Hampasienwusi). [IpuemMo-oTnpaBoUHbIE MYTH HYMEPYIOTCS
apaOckumu nudpamu, HauWHas CO CIEAYIOIIEro HOMEpa 3a HOMEPOM TlaBHOro nyTu. [Ipu aTom
MyTH, TPEIHA3HAUYCHHBIC IS MPHEMa YETHBIX IOE370B, HYMEPYIOTCS YeTHBIMU HH(pamMu
(4,6,8,10), a s mprueMa HEYETHBIX MOe3/10B —He4YeTHbIMU Iudpamu (3, 5, 7,9) ¢ yBenuyeHrnem
HOMeEpa M0 Mepe yaJeHUs OT IJIaBHBIX MyTeH.
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Pucynok 4 Hymepaiiusi CTaHIIMOHHBIX ITyTE€H Ha YepTexKe

11. Hymepanuus crpenok

Kaxaplil CTpEesIOUHBI IEpeBOJ [OJDKEH HMETh OIpeleleHHbI Homep. CTpenouyHble
NEePEeBO/bl HYMEPYIOTCS CO CTOPOHBI NPUOBITUS YETHBIX IOE3/I0B MOPSAKOBBIMU YETHBIMHU
HOMEpamH, a co CTOPOHBI npUOBITHS HEYETHBIX I10€3/10B —
MOPSAIKOBBIMHUHEYETHBIMUHOMEPAMHUCYBEINYEHUEMHOMEPaBHAPABICHUMOCHU CTAHITUH.

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

12. Pa30uBKa CTaHIIMU HA U30JUPOBAHHbIE YYACTKH.

Pa30uBKy cTaHIIMM Ha M30JIMPOBAHHBIE YYACTKH L€JIECOOOPA3HO BBINOJIHATH B CIEIYIOLICH
MOCJIE0BATEIBHOCTH!

M30JIMPYIOIIMMHU CTBIKAMH CTAHIUS OTIEINISETCS OT EPETOHA;

13. BolaensroTcst pesbCcoBbIe LENHU TTIABHBIX U IPUEMOOTIIPABOYHBIX IYTEN CTAHIINN;

14. YcraHaBauBaloTCs U30JIMPYIOLIUE CTHIKU, BBIIEISIONINE OECCTPEIOYHbIE YYACTKU MYTH
3a BXOJHBIMU CBeTO(OpaMH OTAENSAETCS M30JIMPYIOIUMH CTHIKAMHM HELEHTPaIU30BaHHAsl 30HA
(Tpy30BbI€ JBOpBI, JIETIO, TYNHUKOBBIE U MOABE3AHBIE IYTH); IPU 3TOM CIEAYET OTMETUTh, UTO
IIyT€BOE PA3BUTHUE TATOBBIX IOJCTAHLIMH, MYTEH OTCTOS IOKAPHBIX M BOCCTAHOBHUTEJIBHBIX
II0€3/10B, & TAK)KE KJIACCHBIX BArOHOB SBJISIOTCS 0OBEKTaMH LIEHTPAIN3ALIUY;
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Pucynok 5 YcTaHoBKa U30JUPYIOIMIUX CTHIKOB

15. Ctpenku, NpUMBIKAIOLIME K IPUEMO-OTIIPABOYHBIM IYTSIM, BBIACISIOTCS B OTIEIBHYIO
PEILCOBYIO LIETIb;

16. B oTnenbHbIE PeIbCOBBIE LIEMH BBIIEIAIOTCS KaX/1asi U3 CTPENIOK CTPEIOYHOM YIIUIIBI;

17. VYcraHaBIMBAIOTCS HU30JUPYIOIIME CTBHIKH, OOECHEeYMBAIOIIME OJHOBPEMECHHBIC
napajjielibHble  NEpeIBMKEHUs  (CTBIKM  MEXIy CTpPEeJIKAMHU  Che3JI0B,  IapajuleidbHO
PacIoJI0KEHHBIMU ChE3JaMH U T.11.);

18. OMHOYHBIE CTPEINIKY IVIABHBIX ITyTEW HE BKIIIOUYAIOT B OJIHY CEKIIMIO CO CTPEIKaMU
CMEXHBIX ITyTEH, YTOOBI YIyUIIUTh YCIOBUS KOAUPOBAHUS TJIaBHBIX IIyTeH;
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PI/ICYHOK 6 YcranoBka HU30JIMPYIOIIHUX CTBIKOB

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

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

CTPCJIOK; IIpU HCO6XO,Z[I/IMOCTI/I YCTAHABJIMBAKOTCA MOOIOJHHUTCIBHBIC H30JIUPYIOIIHUE CTbIKHU,

HpI/Iqu JKeJ1aTeJIbHO, ‘ITO6BI YqUCJIIO I/I3OJ'II/Ipy10HH/IX CTBIKOB II0 TJIaBHBIM myTImM 6I)IJ'IO
MHWHHUMAJIbHBIM

Bl _vm

s~ EI T H

1M -
g = ! =

il 2-6 (N / ‘.l M \_ 7 1700 1 A0
C ot ES ! T T T

2 A | Il ﬂ 3 J
T-T = - = . =%
T -0m TU\Z L ﬁn 3 35 SHen
x - x
12 :n\ : 5
\_| :6 ﬂ T B

=

Pucynok 7 AHann3 nony4eHHbIX pa3BETBICHHBIX PENbCOBBIX LIETIEN
PaccranoBka cBeTO()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 KaprnnKoBblii
ceBeTogop

(©

2 MM

"
o)

Pucynok 8 Buzsl cBeToopos

B paccmarpuBaemMoM yueOHOM BapHaHTE OTPAHUYUMCS TOJIBKO BXOJHBIMH U BBIXOJHBIMU
cBeroopamu.

Bxoanble cBetodopsl 0603Havarorcst aurepamu H miau Y cooTBETCTBEHHO JUIsl IpUEMa Ha
CTAaHUMIO HEYETHBIX M YETHBIX Moe310B. [IpyM HaaMuMu HECKOJBKUX MOJXOJ0B HAa CTAHLMH K
auTepy cBerodopa qobaBiseTcs nepas OykBa Ha3BaHUS OJrKalIIeld yqacTKOBOW cTaHmmu. Ha
JBYXIYTHBIX JUHUAX JJIs MpPUEMa MOE3[0B, IBMXKYIIMXCS [0 HENPABWIBHOMY IYTH, B CTBOpE
COCHOBHBIMM YCTaHABJIMBAIOTCS JIOIIOJIHUTENIBHBIE BXOJHBbIE CHUTHaIBL. lIpy HEBO3MOKHOCTH
obOecrieueHus rabapuTa OHU Pa3MEMIAIOTCA C JIEBOW CTOPOHBI. lIpu HOBOM CTPOUTENHCTBE IO
KOHCTPYKIIMU TAaKHE CUTHAJIBI TOJDKHBI OBITh MAaYTOBBIMH (paHEe MPUMEHSIIUCH KAPIUKOBBIE).

Brixoansie cBeTO(OpHl YCTAaHABIMBAIOTCS C KAXJIOTO MYTH C YYETOM CHEHHaTu3alud 0
HanpaBjieHUsIM JBUKeHUs. Hymepanusi BBIXOJHBIX CBETO(OPOB BBIOJIHAETCS J100aBIEHUEM
HOMEpPA MPHUEMO-OTIPABOYHOIO MYTH K JUTEPY COOTBETCTBYIOLIEIO HAIPABIICHUS, HAIPUMEp,
H2, 43.

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

B cooTtBeTcTBUM C 3aJaHHBIM HAINpaBICHUEM JIBUKEHHUS YETHBIX M HEUYETHBIX IOE3/10B
BXOJIHBIM cBeTOopaM mpucBauBaroTcs mutepbl U u H, a TOpIoBUHBI CTAaHIINH HA3bIBAIOT YETHON
WJIA HEYETHOM.

PexomeHyeTcst paccTaHOBKY CBETO(OPOB BECTH B CIIEAYIOLIEH MMOCIEA0BaTEbHOCTH:

- Ha TPaHHUIIE CTAaHLUU B CTBOPE C HU30JHPYIOIIMMHU CTHIKAMHU YCTaHABIMBAKOTCS BXOJHBIE
ceetodopel U u H; nmpu Hamu4uu HECKONBKHX MOAXOAOB K CTaHIMM K JIUTEPY BXOJHOTO
cBerodopa 1obassieTcst iepBasi OykBa OyrKaiield y4acTKOBOM CTaHIINHY;

- Ha JABYXITYTHBIX JIMHUSX JUISl IPUEMA MOE3/I0B C HEMPABUIBHOIO IYTH YCTAHABIMBAIOTCS
nomnojHuTebHbIe BXoaHble cBetodoper U/ u HJI; mo ycrmoBusm rabaputa OHU MOTYT OBITh
YCTaHOBJIEHBI C JIEBOIl CTOPOHBI;

- C IPUEMO-OTIPABOYHBIX MYTEN C YUETOM HX CHEHHAIU3ANNH YCTaHABINBAKOTCS BBIXO/IHbBIE
CBETO(OPHI;
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Pucynok 9 UepTtex cxeMbl CTaHIIMU
Brimoaauth YCPTECIK CXCMbI CTAHIIUU IO CBOCMY BApUAHTY, U3 NIPCIACTABIICHHBIX HUKC
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BapuanTt 1 Cxema npomMeXyTOYHON CTaHIIMM JBYXITYTHBIX JIMHUI IIONIEPEYHOr0 THIIA

BapnaHT 2 Cxema HpOMe)KYTOqHOﬁ CTaHIUU ABYXITYTHBIX JIMHAMN MMOJIYIIPOAOJIBHOT'O THUIIA

Bapmuanrt 4 [IpomexxyTouHasi CTaHIUsI TPOJIOJIBHOTO THIIA:

I,Ia — rmaBHbIE TIyTH; 3,4 — IPUEMOOTIPABOYHBIE, 5 — BBICTABOYHBIN; 6, 10 — morpy3o4Ho-
BBITPY304HbIC; 7 — BBITSDKHOM; 7a — COEIMHMUTENbHBINA; 8§ — BECOBOM; 9- mpenoxpaHUTENbHBIN
tynuk; 113 — maccaxupckoe 3nanue; I'Jl — rpy3oBoit aBop; B — Becsr; 11 - mnardopma

Bapmuanr S [Ipomexyrodnas cTaHIus IIPOJOJIBHOTO THIIA:
I,Ia — rmaBHble myTH; 3,4 — IPUEMOOTIIPABOYHBIE, 5 — BBICTAaBOYHBIN; 6, 10 — morpy3odHo-
BBITPY304HbIE; 7 — BBITSIKHOW; 7a — COEAMHMUTENbHBIN; 8§ — BECOBOM; 9- mpenoxXpaHUTEIbHBIN
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tynuk; [13 — maccaxxupckoe 3n1anue; I'Jl — rpy3oBoii nBop; B — Becsr; I1 - muiatdopma

Bapuant 6 IIpomexxyToyHas cTaHIus MPOJ0JIbHOTO THIIA:

I,Ia — rnaBuble nyTH; 3,4 — NIPpUEMOOTIPABOYHbIE, 5 — BBHICTaBOYHBIN; 6, 10 — morpy3ouHo-
BBIFPY304HbBIC; 7 — BBITSDKHOM; 7a — COCIMHUTENBbHBIN; 8§ — BECOBOM; 9- MpeaoXpaHUTEIIbHBIN
tynuk; [13 — maccaxxupckoe 3panue; I'[] — rpy3oBoit nBop; B — Becsr; 11 - mnatdopma

B) V8 rH

]

‘L\ o000 .
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Bapuanr 7 [IpomexyTodHas cTaHIUS MOIYIPOJOJIBHOTO THIIA:

I,Ia — rmaBHble myTH; 3,4 — IPUEMOOTIIPAaBOYHbIE, 5 — BbICTaBOYHBIN; 6, 10 — morpy3ouHo-
BBITPY304HbBIE; 7 — BBITSIKHOW; 7a — COEAMHMTENbHBIN; 8 — BECOBOM; 9- NpenoXpaHUTEIbHBIN
tynuk; [13 — maccaxxupckoe 3aanue; I' /] — rpy3oBoit nBop; B — Becsr; 11 - mnatdopma

Bapuanr 8 [IpomexyTouHas cTaHIMS NOJIYIPOJOIBHOIO TUIIA!

I,Ia — rmaBHbIE TIyTH; 3,4 — IPUEMOOTIPABOYHBIE, 5 — BBICTABOYHBIN; 6, 10 — morpy3o4Ho-
BBITPY304HbIC; 7 — BBITSKHOM; 7a — COEIMHMUTENbHBINA; 8§ — BECOBOM; 9- mpenoxpaHUTENbHBIN
tynuk; [13 — maccaxkupckoe 3nanue; I'Jl — rpy3oBoit 1Bop; B — Becsr; 11 - muiatdopma
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Bomnpocsl 1151 yCTHOT0 omnpoca

no teme 1.1. OcHoBHBIE cBeleHUS 10 0(POPMJICHHUIO YepTexei

1. Ha3zoBute ocHoBHBIE popMmaThl yepTexeit mo 'OCT 2.301 — 68.

2. Kak o0Opa3yrorcs 10noJHUATEIbHBIE POPMATHI YePTEKEH?

3. B kakux mpenenax JIOJDKHAa OBITh TOJIIIMHA CIUIOIIHOM TOJICTOM
OCHOBHOW JIMHUU?

4. Kakad TonMHA NPUHATA IS IITPUXOBOM, IITPUXITYHKTUPHON TOHKOU U
CIUIOIIIHOM BOJIHUCTOW JIMHUM B 3aBUCUMOCTH OT TOJIIWHBI CIUIOIIHOM TOJICTOM
OCHOBHOM?

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

6. Ha3zoBuTte criocoObl AeseHns OKPYKHOCTU Ha paBHbIE YaCTH.

7. MoryT 11 nepeceKkaTbCsl Ha 4YepTEeXKe pa3sMEPHbIC JTUHUU?

8. Uto Takoe compsikeHue?

9. Kakoe comnpsikeHue Ha3bIBaeTCA BHEIIHUM, BHYTPEHHUM U CMEIIaHHBIM?

10. HazoBuTE OCHOBHBIE INIOCKOCTH MPOEKIUN

11. Yro Ha3pIBaeTCs CienoM MpsMon?

12. HazoBUTE BO3MOXKHBIE OTHOCUTEIBHBIC IIOJIOKEHHUS JBYX MPSIMBIX
JIMHUM.

13. Kakue npsiMbple Ha3bIBAIOTCA MPSMBIMU OOLIETO MOJIOKEHUS ?

14. Kak onpenensitoTcsi TOUKU COMPSIAKEHUS?

15. Yro Ha3pIBaeTCs YKIOHOM M KaK ONPEAEIUTh €r0 BEIUYHHY ?

16. Uto Ha3bIBaETCA KOHYCHOCTHIO?

17. Kakue nioCcKOCTH Ha3bIBAIOTCA MPOCKTUPYIOITUMHU?

18. Kak MoxeT ObITh 3aJjaHa MIIOCKOCTh HAa KOMIUIEKCHOM 4epTexe?

19. Yro Ha3bpIBaeTCA CAEA0M IIJIOCKOCTH?

K IPAKTHYECKOMY 3aHATHIO Ne2 BpinmoiHeHHe HAANKMCEH YePTEeKHbIM
mpupTomM

1. Kaxkue tunel nunuii B cootBeTcTBUM ¢ ['OCT 2.303-68 BBI 3HAETE?

2. Kak BBINOJHIETCS paMKa C OCHOBHOM HAIIUCBHIO I MPAKTAUYECKOTO
3aHATUSA?
Kakue tunsl mipu@ToB Bl 3HaETE?
Kaxkue pazmeps! mipudta ycranasnupaet ' OCT?
3adeM CTPOUTCS BCIIOMOTaTeIbHAsl CETKA MPHU BHITIOTHEHUU PaOOThI?
Kaxosa Tommuna uamii mipudTa d ¥ OT 4ero oHa 3aBUCHUT?
Urto onpenensier pazmep mpudra?
Kak onpenensieTcst 1 B 4em BeIpaxkaeTcsi mupuHa OykB u 1udp (g)?
Kak onpenensieTcst BbICOTa CTPOYHBIX OYKB?

WX

K NPaKTH4YeCKOMY 3aHATHIO Ne3 BpluepunBaHue KOHTYpa JeTaJau
HazoBute ciocoOsl ieneHns OKPYKHOCTH Ha paBHbIE YaCTH
2. UYro Takoe compspkeHue?

[E—
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Kakue BubI cONpsiKEHUI Bl 3HAETE?

Kak BBINOJHSAETCSA CONPSKEHUE IBYX CTOPOH yriia?

Kak BBINOJIHSAETCSA CONPSHKEHUE IYTH C JyTroi?

Kak BBINOJIHAETCSA CONPSKEHUE MPSAMON € IYyTOM OKPY>KHOCTH?
Kax BBINOJIHAETCS MOCTPOCHNUE BHYTPEHHETO CONPSIKEHUS?
Kax BBINOJIHAETCS MOCTPOCHNUE BHEIIHETO CONPSIKEHUSA?

Kak BBINOJIHSAETCSA MOCTPOEHNE CMELIAHHOTO COIPSIKEHUE?
10. Kakue npaBuna HaneceHus: pazmepoB ycranaBiaupaet ['OCT 2.307-68?
11. C noMonipio 4ero yKa3bIBarOTCS pa3Mepbl Ha YepTekax?

12. Kakue ObIBatoT pazmepsi?

13. B kakux eAMHUIAX YKA3bIBAIOTCA pa3Mepbl Ha yepTexax?

14. TIpocTaBistoTCS JIM €IUHUIIBI U3MEPEHUSI HA YepTEkKaX ?

15. Kak o003HauaroTCs pa3mMepsl paauyca u guamerpa’?

WX W

no teme 2.1. MeToabl 1 MpueMbl NPOCKINOHHOTO YePYCHUS U
TeXHHYECKOe PUCOBaHHE

1. Yto Ha3bIBAIOT NPOEKIUSIMU T€OMETPUUECKUX TEN?

2. UYto moka3bIBaeT KOMIUIEKCHBIN YEPTEK MOJIETN?

3. Kak BBINOJHAETCS aKCOHOMETPUUYECKAs MPOEKIIUS MOAEIH?

4. Kak ompenensiercs Ha KOMIUIEKCHOM YEPTEXE JIEUCTBUTEIbHBIA BHUJ
ceueHUs?

5. YTo nmoKa3bIBaIOT B CEUCHUU?

6. Uto Ha3bIBaeTCs JIMHUEH Tiepexoa?

7. Kak cTpoutcs TMHUS NepeCceYeHns IOBEPXHOCTEN?

8. B kakoll mocnenoBaTEIbHOCTH CTPOST MPOEKUUU NPSIMOTIO KPyroBOT'O
HUWJMHIpA W MPaBUIBHONW IIECTUTPAHHOM MPU3MBI, OCHOBAHUS KOTOPBIX
pacmoiokeHbl Ha (PPOHTATLHOM TUIOCKOCTH TIPOCKITHIA?

9. Kakue Tena Ha3bIBAIOT TEJIAMU BpaILCHUS?

10. YUeMm oTiinyaeTcst nupaMujia OT IPU3MbI?

11. KakoBa mnocneqoBaTe€NbHOCTh TIOCTPOCHHUSI YCEYEHHOM  MUPaMUJIbI
IJIOCKOCTBIO?

12. KakoB airopuT™ nOCTPOCHHS Pa3BEPTKU MUPAMHU/IBI?

13. Kak cTpouTcst akCOHOMETpHUSL YCEYEHHOM MUPaMHUIbI?

14. Kak ompenenseTcss Ha KOMIUIEKCHOM YEpTEXE JICHCTBUTEIbHBIN BHU/I
ceueHus?

15. KakuMu TUHUSIMU Ha YepTExe N300paKatoT IMHUU CTH0a pa3BepTOK?

16. UTto moka3pIBalOT B CCUCHUU?

K NIPAKTHYeCKOMY 3aHATHIO Ned4 BoinosiHeHHe KOMIIEKCHOTO YepTe:Ka
reoMeTPHMYECKUX TeJI M MPOEKIUI TOYEK, JeKAIMX HA HUX
1. Kakue ciocoOsl mpeodpa3oBaHus MPOESKIIHMA BbI 3HACTE?
2. Kak  BBIIOJNHSETCS  NOCTPOEHUE  TOYKH Ha  [OBEPXHOCTH
MHOTOI'paHHHKA?
3. U3 4ero cocTOUT KOMILIEKCHBIN YEPTEK IIIOCKOCTH?
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Kak MoxeT ObITh 3371aHa TIOCKOCTh HA KOMIUIEKCHOM YepTexe?
Kak BBINISITUT TIOCKOCTH OOIIETro TOJI0KEHUs? BBIMOTHATD YepTex.
[lepeuncnuth criocoObl MpeodpazoBaHUs MPOCKITUH.
Urto Ha3bIBaeTCS KOMITJICKCHBIM YEepPTEKOM MOJEIN?
B kakux emuHHWIIAX HM3MEPEHHUs YKa3bIBAIOTCS JIMHEWHBIC W YTIIOBBIE
pa3Mepsl Ha YepTexax?

9. KakumMu mnpuemMamMu ONpEAesiOT HEJOCTAIONINE MPOCKIUU TOYEK,
JIeKalX Ha TIOBEPXHOCTH KOHYCa, 1apa, Topa?

10. Kakue Tena Ha3bIBAIOTCA TE€JIaMU BpalieHue?

© Nk

K npakTuyeckomMy 3aHsaTHIO NeS [locTpoeHune Tperbel NpoeKunu
MO/IEJIM 110 ABYM 3aJaHHBIM. AKCOHOMETPHYECKAs MPOEKIHUA MOACIHU H
npakTu4yeckomy 3aHaATHI0O Ne6 IlocTpoeHHe KOMILIEKCHOIO 4epTeska
MO eJIU
1. Ha3oBUTE OCHOBHBIE INIOCKOCTH IPOEKIIUIA
2. Yro Takoe KOMIUIEKCHBIN YepTEXK U KAaKOBBI IIPABUJIA €70 OCTPOCHUS?
3. Kak BbINOJHAETCS aKCOHOMETPUYECKask TPOCKLUS MOJIENIN?
4. Kak  BBIIOJHAETCA  IOCTPOCHHE  M30OMETPUYECKOW  MPOEKIHH
OKPYKHOCTH?
5. Kakue criocoOsl npeodpazoBaHus NPOEKLN Bbl 3HaeTe?
6. Kak  BbIONHSETCS  MOCTPOEHHE  HM3OMETPUYECKOW  MPOEKIHH
OKPY’KHOCTH?
7. Yto HaA3BIBAETCSA KOMIUIEKCHBIM YEPTEKOM MOJETN?
8. Kakue ¢popmMbl TeOMETPUYECKUX TeJl BbI 3HaeTe?
9. Kakue Tena Ha3pIBaIOTCA MHOTOTPAaHHUKAMMU?
10. KakoB nops10k NOCTpOEHUs MPOEKIIMHA MHOTOTPaHHHUKA?
11. YTo Takoe mpOEeKIMOHHbBIE TUHUU CBSI3H?
12. Kak Ha3bIBatOTCS OCHOBHBIC BUJIbI YEPTEXKA ICTAIH?

K NPAKTHYECKOMY 3aHATHIO Ne7 BbInojHeHHEe KOMILJIEKCHOT0 YepTesKa
NepeceKkaruXcs Tell
npaxkruyeckomy 3aHsaTuio Ne§ IlocTpoeHue ceyeHus reoMeTpu4ecKMX
TeJI IVIOCKOCTHI0
1. Yto Takoe KOMIUIEKCHBIN YEPTEK U KAKOBBI IPABUIIA €T0 TOCTPOCHUSA?
2. Kak BBINOJIHAETCS aKCOHOMETPUUECKASI TPOEKIIUS MOJIEIIN ?
3. Kak  BbIIONHSAETCS ~ MOCTPOCHUE  HM30METPUYECKOM  MPOEKIIUHU
OKPY>KHOCTH?
4. Kakwue criocoObl mpeodpa3zoBaHus MPOCKIUNA Bbl 3HAETE?
5. Kak  BbIIONHAETCS  MOCTPOEHHWE  W3OMETPUYECKOM  MPOEKUUU
OKPYXHOCTH?
6. Uto Ha3bIBAETCSI KOMILJIEKCHBIM YE€pPTEKOM MOJIEIH?
7. Kaxue popmbl reoMeTpUUECKHUX TE B 3HACTE?
8. Kak BbINOJHSAETCS aKCOHOMETPUUECKask POESKLUS MOIEIN?
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9. Kak ompenensiercs Ha KOMIUIEKCHOM YEpPTEXE JEUCTBUTEIbHBIA BU
ceueHus?

10. Yto Ha3bIBaeTCS JTUHUEHN NIEPEX0Ja B CEUYECHUU?

11. Yto momy4aroT, paccekasi FTEOMETPUUECKOE TENO ITOCKOCThIO?

12. KakuM crmoco6oM CTposIT CeYeHUE MUPAMHUIbI INTIOCKOCThIO?

13. Kak cTpodT pa3BepTKy MOBEPXHOCTH MTUPAMUIBI?

K NPAaKTHYeCKOMY 3aHATHIO Ne9 BpinmosiHeHHe TEXHHYECKOr0 PHUCYHKA
MO eJIU

1. Yto Ha3bIBAETCS TEXHUUYECKUM PUCYHKOM?

2. Kak BbINONHSAETCS TEXHUYECKUI PUCYHOK MOJIETN?

3. Kakme moCTpoeHHsI BBINOJHAKOT, MPEKAEC YEM NPUCTYNHUTh K
TEXHUYECKUM PUCYHKaM?

4. B Kxakoi NpOEKIHH BBITOJIHACTCS TEXHUYECKUI PUCYHOK?

5. UeM TEXHHUYECKHI PUCYHOK OTJIMYAETCS OT ICKHU3a?

6. Kak BBINONHAIOT H300paKEHUE OKPYKHOCTEM NpU TEXHUYECKOM
pucOBaHUU?

7. Yto yuuThIBaeTCS MpH U300pakeHUU oBaia?

8. KakoBa mocienoBaTebHOCTh BBINOJHEHHUS TEXHUYECKOIO PHUCYHKA C
HaTypbl?

9. Yem MOKPHIBAIOT TEXHUYECKUE PUCYHKH JJI OOJbIIEH HATTSIHOCTH?

10. Kak BbINONHSAETCA ITPUXOBKY U IpadHUpOBKA TEXHUUECKOTO PUCYHKA
nerann?

1o teme 3.1. MalIuHOCTPOUTEJIBbHOE YepPUYCHUE

Yrto Takoe yepTex 0011ero Buaa?
YTo BXOAUT B KOMIUIEKT MPOCKTHOW TOKYMEHTAIIUU?
Urto Takoe cOOpOUYHBIN YepTexk?
Uro Takoe crnenudukaus s COOpOIHOro yeprexa?
N3 kakux pa3aesoB COCTOUT crienuukanms’?
KaxoBa ¢opma paMKu ¢ OCHOBHOM HAAMUCHIO 1151 crienudukanyn’?
KakoBbl ocobeHHOCTH 0hopMIIEHHUST COOPOYHOTO YepTeka?
UTto comepuT cCOOPOUHBIN YepTexK?
[lepeuncnure MOCieIOBATENBLHOCTh BBIMOIHEHUSI COOPOYHOIO YEpTEka
rOTOBOTO U3JIETUS

10. KakoBbl TpaBuja HAHECEHHUS HOMEPOB TMO3UIUMH HAa COOPOUYHBIX
yepTexax?

11. Kak oQopMIsIOT 4YepTexu CBapHbBIX, KIEMAHbIX U apMUPOBAHHBIX
U30eINi?

12. Kakue pa3Mepsl HAHOCST Ha COOPOYHOM YepTEKE?

13. Yto moapazymeBaeTcs MO YTEHHUEM uepTeka o0Iiero uaa’?

14. Kak mITpuxyroT B pa3pe3e COMpUKacaroIInecs AeTanu?

15. Hanecenue HoMepoB no3unuii u pazmepon Ha CH

16. Yto Ha3pIBaeTCA AETAIMPOBAHUEM?

WX b=

180



K npakTuyeckomy 3aHsaTHIO Nel() BbinoiHeHHe MpocToro paspesa
MO/1eJH,

npakTuyeckomy 3aHATHIO Nell BoinosiHeHHe aKCOHOMETPHH E€TAJIH C

BbIPE30M YeTBEePTH,
NpPaKTH4YecKoMy 3aHATHIO Nel2 BoinojiHeHUe ceveHmil, CJI0KHBIX

pa3pe30B JeTajleil BATOHOB WIHN MOTPY304HO-PA3IPY304YHbIX MAIIMH

1.

KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
Yro Takoe wu3penue? Ilepeuncnure  BUABI  KOHCTPYKTOPCKUX

JAOKYMCHTOB.

2.

Kak 3amoyHsS0T OCHOBHBIC HaAIIMCHM Ha MAIIWMHOCTPOUTCIbHBIX

yeprexxkax? BBINOMHKATE YepTeXK OCHOBHOW HAANUCU A paboyero dveprexka

JIETaJIH.
3.
4,
5.
6.

Kax opopmisitor nzo0paxeHusi, Ha3bIBa€MbIe BUIOM?

Kakas pa3zHuiia MKy OCHOBHBIM U JIONOJIHUTEILHBIMU BUIaMU?
OcHoBHBIE BUIbI. MIX 0003HaUeHNE HA YEPTEKE.

Kakue »snemeHThl  Jeraneid Ha  NPOAOJIBHBIX  pa3pe3ax  He

34aITPHUXOBLIBAIOT

7.
8.
9

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

Kax o0o3Hauarotcst pa3pesbl Ha yepTexax?

Yto Takoe mpocToit pazpe3?

Yto Takoe CIOXKHBIN pa3pes?

Kak BBITIOTHSAETCS HAKIIOHHBINA pa3pes?

UTo Takoe MECTHBIN pa3pes?

[lepeuncnure CI0XXHBIE pa3pe3bl.

Yto Takoe cTyneH4YaTbld pa3zpes?

Yto Takoe JIoMaHbIN pazpe3?

UTo Ha3bIBAIOT CEUCHUEM?

YeM cedeHust OTIIMYAOTCS OT pa3pe30B?

Kakue Buabl ceueHu BbI 3HaeTe?

UTo Takoe aKCOHOMETPHUSI U KaK OHA BBITIOJIHSIETCA?
Kak BbINOTHSAETCS aKCOHOMETPUS IETAIH C BBIPE30M YETBEPTHU?
Kak Ha gepTexe 0003Ha9aeTCs MPOCTOM pa3pe3ax?

. Kak 3amojHsA0T OCHOBHBIC HaJIIIMCHM Ha MAIIMHOCTPOHUTCIbHBIX

yepTekax? BBIMONMHUTE 4YEpTEXK OCHOBHOM HaAMMCU JUisi paboyero ueprexa

JACTalIH.

22.
23.
24.
25.

Kak ohopmisitoT n300pakeHus1, Ha3bIBa€MbI€ BUIOM?

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

Kakue »nemeHThl  feranedl  Ha  NPOAOJBHBIX  pa3pe3ax  He

3alITPUXOBBIBAIOT?

K MPAKTH4YeCKOMY 3aHATHIO Nel3 BoinoJiHeHHe 3CKM30B J1eTajeH
MOJABHMKHOI'0 COCTABA JKEJIE3HOA0POKHOI0 TPAHCIIOPTA
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1. Kak 3anosHseTcs OCHOBHAas HAANUCh HA MAIIMHOCTPOUTEIBHBIX
yepTeKax.
2. Yro Ha3pIBaETCS ICKU30M?
JIJ1st 9ero cirykat 3CKU3bl?
[lepeuncnure 3TaIbl 3CKU3UPOBAHUS IETAIIHN.
Kak cneayet BIOMpAaTh TMIaBHBIN BU U1 ACKU3a JeTaIn?
Ha xakux 1mcTax BBIIOJHSAIOTCS 3CKU3bI?

ok w

K NIpaKkTu4yeckoMy 3aHaATHIO Nel4 BoinoiHeHHe YepTe:ka pe3b00BOro
coeIMHEeHUsI

1. Kak 3amonHsieTcs OCHOBHAs HAJNUCh HAa MAalIMHOCTPOUTEIbHBIX
yepTekKax.

2. Yro Ha3bpIBaeTcs pazpe3om?

3. Kakne YCIIOBHOCTH 151 YIPOILECHUS IIPUMEHSIOT Ha
MalIMHOCTPOUTENIBHBIX YepTexax?

4. Kakue Cl10XHbIE pa3pe3bl Bbl 3HACTE?
Kax BBINOJTHAIOTCS CI0KHBIE pa3pe3bl?
Yro Takoe COeIMHEHUE YacTH BUJA C YaCThIO pa3pesa?
Kak HaHOCAT WITPUXOBKY (pUryp ceueHus?
HazoBuTe BUABI CTAaHAAPTHBIX PE3b0 U UX 0003HAUECHHE HA YEPTEkKAX.
9. Kak Ha yeprexax 0003HAUAIOTCS PE3bOOBBIE COSTMHEHUS?
10. Kak o6o3Hauaercs pe3b0a Ha yepTexe?
11. Yro Takoe coer pe3bOsl, packa, mpoTouka?
12. Yto Takoe pe3p0oBOe coequHeHHE?
13. YUTo OTHOCUTCS K CTaHJIaPTHBIM KPETEKHBIM JIETATIAM?

© N

K NpaKTH4YecKkoMy 3aHATHIO NelS BoinoJiHeHUe 3CKM30B AeTajiel K
cOOPOYHOMY y3JIy BATOHOB KeJI€3HOA0POKHOI0 TPAHCIIOPTA,
NPaKTHYecKOMY 3aHATHIO Ne16 BoinmosiHeHne 3¢Ku3a cOOPOYHOro y3Jia
TEXHHUYECKUX CPEICTB KeJ1e3HOA0POKHOI0 TPAHCIIOPTA,
npaxkTudyeckomy 3aHaTuio Nel7 Odopmienue cnenupuranum,
NpakTu4yeckomy 3aHATHIO Nel8 BrinosiHeHne padounx yepresxei
JAeTajied BAarOHOB WJIH NOTPY304HO-Pa3rpy304HbIX MAIIMH
7KeJIe3HOAOPOKHOI'0 TPAHCIIOPTA

I. Uro Takoe wm3nenue? llepeuncnute BHABL  KOHCTPYKTOPCKUX
JIOKYMEHTOB.

2. Kak 3amoiHs0T OCHOBHBIE HAJANUCU HAa MAaIlMHOCTPOUTEIBHBIX
yeprexax? BbIMOIHUTE dYepTeXk OCHOBHOM HAANUCH s paboyero uepreka
JETaJIN.

3. Kaxk odhopMmisitoT nzo0pakeHus, Ha3bIBa€MbIe BUJIOM?

4. Kakas pazHHIla MEXKIYy OCHOBHBIM U JIONIOJTHUTEIBbHBIMA BUAAMU?

5. OcHoBHbI€ BUBI. MIX 0003HaU€HNE Ha YEepTEKE.

6. Kakme onemeHTel  fgeranedl  Ha  INPOJOJIBHBIX — pa3pe3ax  He
3aIITPUXOBBIBAIOT?
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7. Kakue KOHCTpYKTUBHBIE 3JIEMEHTHI JeTalield Bol 3HaeTe? [lepeuncnure.

8. Kak o003HayaroTCs MOKPBITHS HA YepTeKax?

9. Yro u3zo0paxaroT Ha pabo4YMX yepTexKax JAeTayen?

10. Yto Takoe yepTex oO1ero suaa?

11. [lepeuncnure MOCieNOBATEILHOCTh BBIMOJIHEHUS COOPOYHOIO YepTeka
rOTOBOTO U3/IETIUS.

12. Y3 kakux pa3ziesoB COCTOUT crenudukams?

13. KakoBbl TpaBuja HAHECEHHWS HOMEPOB MO3MUMH Ha COOPOYHBIX
yeprexax?

14. Kak odopMIsIOT dYepTeX W CBApHBIX, KIEMAaHbIX W apMHUPOBAHHBIX
u3nenuin?

15. Kakue pazMepsl HAHOCAT HA COOPOYHOM YepTEKE?

16. Yto Takoe 1mepoxoBaToCcTh NOBEPXHOCTH?

17. Kakue 3HaKM HCHOJB3YIOT Il 00O03HAaYeHUE MIEPOXOBATOCTHU
MTOBEPXHOCTU?

18. [lepeuncnaure mMOCIENOBATEIHLHOCTh BBIIIOJIHEHUSI pabOvero 4veprexka
JEeTAJIN.

19. [lepeuncnure MOCIENOBATEILHOCTh BBIMOJIHEHUS COOPOUYHOTO YEpTEkKa
TOTOBOTO U3JIETHS.

20. U3 xakux pa3zienoB COCTOUT crenudukamms’?

21. KakoBbl TmpaBWja HAHECEHHWS HOMEPOB TMO3UMIUH HAa COOPOYHBIX
yepTexax?

22. Y3 yero cocTouT pabouuii yepTex aAeTayiu?

23. [lepeunciuTe MOCIENOBATEILHOCTh BBINOJHEHUS pabdoyero yeprexa
JeTaNH.

K IPpaKTH4YeCKOMY 3aHATHIO NelS BoinoJiHeHHe cxeM y3J10B JeTaJieit
BArOHOB MJIM MOTPY304YHO-PA3rPy30YHbIX MALINH KeJI€3HOI0POKHOI0
TPAHCIOPTA

1. Tlepeuncnure BUABI W THUOBI CXeM, O0OmMe TpebOOBaHHS K HX
BBITIOJTHEHUIO.

2. Omnpenenure MOCIEA0BATEILHOCTD BHIMOJHEHUS YEPTEKA CXEMBI.

3. OxapakTepu3yite  OTIWYUTENIBbHBIE  OCOOCHHOCTH  O(opMIICHUS
APXUTEKTYPHO-CTPOUTEIBHBIX U MAITUHOCTPOUTEIIHHBIX YEPTEKEH.

4. OOBSICHUTE TIOCJIEAOBATEILHOCTh  BBIMOJIHEHUS 4YEepTEXka  IIIaHa
MACCAKUPCKON CTaHLIUU.

5. UYTo Ha3bIBAETCS KEJIE3HOIOPOKHBIM Y3JIOM?

6. Kak HymepyroTcs TJIaBHbIE TyTH HA CTAHIIUU?

7. Kak Bemomnusercsa no I'OCTy BXOAHOM U BBIXOJHOM cBeTOPOp?

8. B Kkakoll 1OCIENOBAaTENIbHOCTH CIIEYET BBINOJHATh PACCTAHOBKY
cBetoopon?

9. Ouenute poJib UepTEXKA B TEXHUUECKOU IESITEIbHOCTH CIIEHHAINCTA.
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K MPaKTH4ecKkoMy 3aHATHIO Ne20 UTteHue apXuTeKTypHO-
CTPOUTEIbHBIX YepPTeKen

1. Kak Ha3bIBalOTCS OCHOBHBIE H300paXEHHS HAa APXUTEKTYPHBIX
yeprexkax?

2. Yro Ha3pIBaeTCA IJIAHOM 31aHUS?

3. Yro Takoe dacan?

4. B xakoM MaciuTabe BBIMOJTHSIOT (hacaibl 37aHus?

5. Yro Ha3bpIBaeTCs pa3pe3oM 3/1aHud?

6. Ilepeuncinure NOPsIOK MOCTPOCHUS pa3pe3a 31aHMUS.

7. PacckaxuTe OCOOCHHOCTM HAaHECEHHUS pa3MEpPOB Ha CTPOUTEIHHBIX
YepTekKaX.

8. Kakumu nuHUSAMU 00BOJSAT KOHTYPHI pa3pe3a 31aHus?

9. Jlus dero cityxat pa3pesbl Ha CTPOUTEIbHBIX YEpTEkKax ?

10. Kakue pa3pe3bl Bbl 3HaeTE?

o teme 4.1. Oomue ceenenns o CAIIPe - cucreme
aBTOMATH3MPOBAHHOI0 MPOEKTHPOBAHUSA
UTO MOHO BBITIOJIHATH ¢ oMoIbio 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 meHro MS Visio 2007?
Kakue npumutusel MS Visio 2007 Bbl 3HaeTe?
Kak 3amyctuth nporpammy MS Visio 20077
KaxkoBa nocnenoBarenbHOCTh pabOThI ¢ cucteMoit MS Visio 20077
Kak BBINOJHUTE OCTpoeHue npocThix 00bekToB MS Visio 20077
10 C moMouIp0 Kakoil KOMaHIbl MTPOU3BECTH HAHECEHUE MTPUXOBKH MS
Visio 20077
11. Kak penaktupoBats 006bekTsl MS Visio 20077
12. KakoBbl TpU OCHOBHBIX ACHCTBHUS MO CO3AaHUIO0 ToKyMeHTa MS Visio

WX RE D=

20077

13. Yto Takoe ¢purypsl, HAOOPHI DIEMEHTOB U MIa0JIOHBI B Visio?

14. Kak 6p1cTpo co371aTh (HOHOBYIO CTPAHHILY C TTIOMOIIBIO GUTYpHI hoHa?

15. Kak HapucoBaTh 1yry ¢ HOMOIIbIO rpaduIeCKuX MPUMHUTHBOB?

16. Kak HapucoBaTh JAyry C TIOMOIIbIO HHCTpyMeHTa «Jlyra» wnu
«Kapangamn»?

17. Kakoe 3nauenue umerot urypsl Visio?

18. Kakue tunel uryp Visio Bl 3HaeTe?

19. Kakue mects criocoboB uzpieueHus ¢puryp Visio Bbl 3HaeTe?

20. Kak MOXHO co31aTh CcOOCTBEHHbIE (UIYpbl, HCHOJB3YS MaHelb
MHCTPYMEHTOB «PucoBanue»?

21. Kak MOXHO co37aTh COOCTBEHHBIE TIOJIb30BATEIbCKUE (QUTYPHI H
100aBUTH UX B HAOOP 3JI€MEHTOB, JOCTYIHBIN 7151 U3MEHEHUSI?

22. Kak co3aaTh 3JIEMEHTHI 3JIEKTPUYECKUX CXEM?
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23. Kak co3gaTh SJEKTPUYECKYIO CXEMY, HCIOJIb3ys COOTBETCTBYIOLLKE
AJIEMEHTHI?

24. KakoB nopsiok paOOThI PH CO3AaHUU YepTeKa JIeTain?

25. C noMoIpl0 KakKuX WHCTPYMEHTOB CO3JAIOTCS YEPTEXHU MPOCTEHIINX
neranen?

26. KakoBa nocie0BaTeIbHOCTh CO3JaHUsI CXEMbI CTAHIIUN?

K npakTuyeckoMy 3aHaATHIO Ne21 IlocTpoeHue ni1ocKUX U300paKeHu B
CAIlPe
Y10 MOXKHO BBITIOJHATH ¢ ToMoIbio MS Visio 20077
Kakue ocHoBHbIE cBeieHus o nporpamme MS Visio 2007 Bel 3HaeTe?
[lepeuncinure npeumymectsa MS Visio 2007.
Yro conepxuT okHO npuinoxenus MS Visio 2007 conepxut?
Urto coaepxkut meHto MS Visio 20077
Kakue npumutusel MS Visio 2007 Bbl 3HaeTe?
Kak 3amyctuts nporpammy MS Visio 20077
KaxkoBa nocnenoBaTenbHOCTh paboThl ¢ cuctemonr MS Visio 20077
Kak BBIMOIHUTE TOCTpOoeHue mpocThix 00bekToB MS Visio 20077
10 C moMouIp0 Kakoil KOMaHJIbl IMTPOU3BECTH HAHECEHUE MITPUXOBKU MS
Visio 2007?
11. Kak penaktupoBate 00bekThl MS Visio 20077
12. KakoBbI TpU OCHOBHBIX ACHCTBUS MO CO3AaHUIO JOKyMeHTa MS Visio

OO N U A LN —

20077

13. Yto Takoe ¢urypsl, HAOOPHI FITTEMEHTOB U A0JI0HBI B Visio?

14. Kakue mects cnioco060B u3BiedeHus puryp Visio Bbl 3HaeTe?

15. Kak MOXHO co031aTh COOCTBEHHbIE (UIypbl, HCHONB3YS MaHEIb
MHCTPYMEHTOB «PucoBanue»?

16. Kak MOXHO co37aTh COOCTBEHHBIE TIOJIB30BATENIbCKUE (DUTYpBI U
N00aBUTh UX B HAOOP 3JIEMEHTOB, JOCTYIHBIN 151 U3MEHEHUSI?

17. KakoB nops1ok pabOThI PY CO3J]aHUU YepTEekKa JAeTaIn?

18. C momoIbl0 KaKWX HMHCTPYMEHTOB CO3/IAIOTCS YEPTEXKHU IMPOCTEUILINX
neTaneun?

K NpaKkTuYeckoMy 3aHATHIO Ne22 [TocTpoeHne KOMIIIEKCHOTO YepTexKa
reomerpuyeckux tej B CAIIPe

1. Kak 3anmyctuts nporpammy MS Visio 20077

2. KakoBa nocienoBaTebHOCTh paboThl ¢ cuctemoid MS Visio 20077

3. Kak BBINOJHUTH NOCTPOEHUE NPOCThIX 00beKTOB MS Visio 20077

4. C noMouipl0 Kakoil KOMaHAbl MPOU3BECTH HAHECEHHE IITPUXOBKU MS
Visio 20077

5. Kak penaktupoBats 06bekTsl MS Visio 20077

6. KakoBa mocienoBaTenbHOCTh CO3/IaHUSI pabodero uepTeka eTalud B
Visio?

7. Kakne oCHOBHbIE HHCTPYMEHTBI UCIIOJIb3YIOTCS JUISl CO3/IaHUS YepTexa?
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8. KakoBbl Tpu OCHOBHBIX JIEMCTBHS MO CO3AaHUIO JOKymMeHTa MS Visio
20077
9. Yro Takoe ¢purypsl, HAOOPHI AIEMEHTOB U 11a0JI0HBI B Visi0?

K IPAKTHYECKOMY 3aHATHIO Ne23 BrinosiHeHue padouero yeprexa
BArOHOB MJIM MOTPY304HO-Pa3rpy30YHbIX MAIIUH 7KeJIe3HOT0POKHOT0
Tpancnopra B CAlIPe

1. Kak 3amyctuts nporpammy MS Visio 20077

2. KaxkoBa nmocnenoBaTenbHOCTh paboThI ¢ cuctemord MS Visio 20077

3. Kak BBINOJHUTE NOCTPOEHUE NPOCTHIX 00BEKTOB MS Visio 20077

4. C noMouipl0 Kakoil KOMaHAbl IIPOU3BECTU HAHECEHHE IUTPUXOBKU MS
Visio 20077

5. Uem omimmyaroTcs pabouue YepTeXH JIeTa’jedl OT KOMIUIEKCHBIX
YEepTEXKEM?

6. Kak penaktupoBats 00bekTsl MS Visio 20077

7. KakoBa mocneoBaTeNbHOCTh CO3/1aHus pabodyero yepreka JeTand B
Visio?

8. Kakue ocHOBHbIE HHCTPYMEHTBI UCIIOJB3YIOTCS AJIs CO3JaHMsI uepTexKa?

9. KakoBbl TpU OCHOBHBIX ACHCTBUS MO CO3JaHUI0 ToKyMeHTa MS Visio
2007?

10. Kak npocTtaBisitoTcst pa3Mepbl Ha pabouyux yepTekax jaeraieii?

11. Kak 3anonHsieTcsl paMKa ¢ OCHOBHOM HaJIUCHIO JIsl paboyero ueprexa
nerann?

12. Kak BbIIOJIHAETCA IITPUXOBKA B pa3pe3ax B mporpamMmme Visio?

13. Kak mnpocTaBisSiOTCS 3HAKM IIEPOXOBATOCTH Ha pabdoueM uepTexe
nerann?

K paKkTU4YecKoMy 3aHATHIO Ne24 BoinosiHeHHe CXeMbI
sKeJie3HoaopokHOM cTanuuu B CAIIPe

1. YTO MOKHO BBIIOJIHATE ¢ moMotiso MS Visio 2007?

2. KakoBbl TpY OCHOBHBIX JEWUCTBUS MO CO3/IaHUIO JOKyMeHTa MS Visio
20077

3. Uto Takoe GpuUrypsl, HAOOPHI STEMEHTOB U 11a0JI0HHI B Visio?

4. Kak ObICTpO co37aTh (DOHOBYIO CTpPaHUILY C TOMOIIIbIO Urypsl pona?

5. Kak co3aaTh 3€MEHTHI ANEKTPUUYECKUX CXEM?

6. Kak co3gaTh 2JIEKTPUYECKYI0 CXEMY, MCIOJIb3ysl COOTBETCTBYIOIIUE

2JIEMEHTHI?

7. KakoB nopsiiok paOOThI PU CO3JaHUU YepTeka JAeTan?

8. C MOMOIIbI0 KaKUX HHCTPYMEHTOB CO3/IAIOTCS YEPTEKHU MPOCTEHUIITUX
neraei’?

9. KaxkoBa nocienoBaTeIbHOCTh CO3JaHUA CXEMBI CTAaHIIUN?

10. OOBICHUTE TIOCIIEIOBATEIBHOCTh  BBIMOJHCHHS  UYepTeka  IUIaHa
MACCaXKUPCKOMN CTaHIIUU.

11. Yto Ha3bIBaeTCA KEIE3HOAOPOKHBIM y3I0M?
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12. Kak HymMepyroTcs IJ1aBHBIE ITyTH HA CTAaHLUU?

13. Kak Bemonusercs no I'OCTy BXOHOM U BBIXOIHOM cBeTOPOp?

14.B xakoil TOCIIEIOBAaTENbHOCTU CIIEYEeT BBINOJHATh PACCTAHOBKY
cBeToopon?

KpuTtepuu ouieHKM YCTHBIX OTBETOB 00Y4aIOIINXCHA:

«5» 0aJ1JI0B BBICTABJISIETCHA 00y4YaIOIEMYCSl, €CJIN:

1) oOywaromuiicss TOJMHO U3JIaraeT MaTepual, JaeT MPaBHIbHOE
ONPENECICHUE OCHOBHBIX MTOHATHUN;

2) oOHapyXuBaeT TOHMMaHWE MaTepHaiia, MOXXET O0OOCHOBAaTh CBOU
CYXKJICHUS, MPUMEHUTh 3HAHUSI HA MPAKTUKE, TPUBECTH HEOOXOAUMBIEC HMPUMEPHI
HE TOJIBKO U3 YYEOHUKA, HO U CAMOCTOSITEJIbHO COCTABJICHHBIC;

3) uznaraer maTtepuai MOCJIEAOBATEIbHO M MPaBWIBHO C TOYKU 3PEHUS
HOPM JIUTEPATYPHOTO S3bIKA;

4) oTBEUAET CAMOCTOSITENHHO, 0€3 HABOISIIUX BOMIPOCOB MpeEroaBaTers.

«4» 0ajuia BBICTABJIsIETCS 00y4yawleMycs, ecJd OOydJaroluics aaer
OTBET, YJOBJICTBOPSIONINN TeM XK€ TpeOOBaHUSM, YTO M IS OIEHKH «5», HO
nomyckaeT 1-2 ommOKH, KOTOpbIE caM JK€ HCHpaBisieT, U 1—2 Hemoyera B
MOCJIEIOBATEILHOCTHU U SI3bIKOBOM O(DOPMIICHUU U3JIaraeMoro.

«3» Oajya BbICTaBjsieTCsl O00yyawImeMycsi, ecJd oOydJaroluiics
OoOHapy>XKMBaEeT 3HAHUE U MOHUMAHKE OCHOBHBIX MOJIOKEHUM TaHHON TEMBI, HO:

1) uznaraer Marepuasl HEMOJIHO U JOMYCKAaeT HETOYHOCTU B OMNpEEICHUU
MOHATUHN W (OPMYJIHUPOBKE MPABUIT;

2) He yMeeT JAO0CTAaTOYHO TJyOOKO M JI0Ka3aTeldbHO OOOCHOBAaTH CBOM
CYXKJICHUS U IPUBECTU CBOU MPUMEPHI;

3) u3naraeT Marepuall HEMNOCJENOBAaTEILHO U JIONMYCKaeT OIIMOKH B
S3BIKOBOM O()OPMIICHUHU W3JIaraeMoro.

«2» Oajuia BbICTaABJsIETCA oOy4yamoumeMycsi, ecjad oOydJaroluiics
OOHapy>KMBaeT HE3HAHHWE OOJIBIIEH YacTH COOTBETCTBYIONIETO BOIPOCaA,
JOTyCKaeT OMMOKK B (HOPMYIHUPOBKE OMpPENEICHUN U TIPaBUJl, UCKAKAIOIINE UX
CMBICII, OECIIOPSIIOYHO M HEYBEPEHHO H3JIaraeT MaTepuajl; OTMEYAIOTCS TaKHe
HEJIOCTATKU B IOJTOTOBKE, KOTOPBIE SIBJISIIOTCS CEPHE3HBIM MPEMSITCTBUEM K
YCIEIIHOMY OBJIQJICHHUIO MOCIEAYIONIUM MaTEPUAIIOM.
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PYBEJXHBI KOHTPOJIb
KomiuiekT 3aianuii 1Jisi KOHTPOJIbHOM padoThl Ne 1
BruinosiHeHHe YepTeka Mo/1eJIU ¢ pa3pe3oM

MeToauveckue yKa3aHusi K KOHTPOJIbHOW padoTte
JlanHas paboTa MOKeT OBITh WCITOJIb30BaHA HA dTane KOHTPOJS 3HAHHM.

Paspaborano 28 BapuaHTOB 3a1anuii. Bce BapuanThl pabOTHl paBHOIEHHHBI.

Pabota paccuutana Ha 1 yac 30 MUHYT.
Kontpomupyemsie kommnerenuu: OK 01, OK 02

Kpurepuu oueHku:
«5» 0a/1JI0B BBICTABJIACTCH 00y4AIOLIEMYCSl, €CJIH:

- paboTa BBITIOJIHEHA MMOJTHOCTHIO;

- BCE 3a/IaHUs BBINIOJIHEHBI IPaBUJIbHO, BO3MOXKHA OJIHA HETOYHOCTh HIIH
OIKCKA, HE SIBIISAIONIASICS CJICICTBUEM HE3HAHUS WM HETIOHWMAaHUs Y4eOHOTO
MaTepuania;

«4» 0asJ1a BBICTABJISIETCHA 00yYAKOIIEMYCSl, €CJIN:

- paboTa BBINIOJIHEHA TMOJIHOCThIO WM He MeHee 4eM Ha 80 % oT oObema
3a/1aHusl, HO B HEW MMEIOTCS HEI0UYEThl U HECYIIIECTBEHHBIC OLTUOKH;

- paboTa BBINOJHEHA TMOJHOCTBbIO, HO HCIOJb30BaHbl HaUMEHEe
ONTUMAaJbHbIE TTOAXO/IbI K PEIICHUIO TTOCTaBJICHHOMN 3a/1a4H;

«3» 0aJI1a BBICTABJISAETCH 00Y4aOIIEeMYCsl, €CJIN:

- paborta BbINOJHEHa OOJee YeM HANOJOBUHY, NOMYIIEHO Oojee Tpex
OIIIHOO0K;

«2» 0asJ1a BBICTABJISIETCH 00y4AKOIIEMYCS, €CJIN:

- paboTa BBHIMOJHEHA MEHBIIIE YEM HAIIOJIOBUHY WJIM COJIEPKHUT HECKOIBKO
CYIIIECTBEHHBIX OITMOOK; padoTa HE BBHIMOJIHEHA.

188



BAPUAHT 1.
1. BoinonnuTe uepTex AeTand Mo YKa3aHHBIM pa3MepaM C MOMOIIBI0 YePTEHKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pa3pe3

2. Pabora BeImonHsAeTCS HA MUCTE A yepyeHus ¢popmar A4 ¢ paMKol ¢ OCHOBHOM
magmuceio o 'OCT 2.104-68
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BAPUAHT 2.
1. BBIHOJ'IHI/ITC YCPTEK ACTAIN IO YKa3aHHBIM pa3dMepaM C INOMOUIBIO YCPTCIKHBIX

MHCTPYMEHTOB ¥ TPHHAUICKHOCTeH. Bun crmepeny 3aMeHHTh (POHTAIBHBIM pa3pe3oM, BHI
CBEpXY NepeuepTUTh, HAHECTH Pa3Mephl, 0003HAYUTH pa3pe3

2. Pabora BeImoONHSIETCS HA ITUCTE AU yepueHus ¢popmar A4 ¢ paMKoi ¢ OCHOBHOH
Haanuceto 1o [OCT 2.104-68
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BAPHUAHT 3.

1. BeinonHuTe yepTexx neTalu MO YKa3aHHBIM pa3MepaM C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY IepeuyepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH

gannuckio 1o [OCT 2.104-68

[

BAPHUAHT 4.

1. BoinonHuTe uepTek AeTanM MO yKa3aHHBIM pa3MepaM C IOMOIIBI0 YEPTEHKHBIX
WHCTPYMEHTOB M TIPHHAUICKHOCTeW. Bua crnepenan 3aMeHHTH (POHTAIBHBIM pa3pe3oM, BHI
CBEpXY NepeuepTUTh, HAHECTU Pa3Mephl, 0003HAYUTh pa3pe3

2. PaGora BeImonHseTCS Ha JucTe A8 yepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM

gaamuceo mo ['OCT 2.104-68




BAPHUAHT 5.

BremonanTe YEPTEK AC€TAIM IO YKA3aHHBIM pasMepaM € IOMOMIbIO YCPTEIKHBIX

MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHUTH (POHTAIBHBIM pa3pe3oM, BUI
CBEpXY IepeuyepTUTh, HAHECTU Pa3Mepbl, 0003HAYUTh pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH
gannuckio 1o [OCT 2.104-68
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BAPHUAHT 6.

Brimonnaute YCPTEK ACTAIIN IO YKa3aHHBIM pa3MepaM C INOMOUIBIO YCPTCIKHBIX

MHCTPYMEHTOB M TPHHAUICKHOCTEH. Bun crmepeny 3aMeHHTh (POHTAIBHBIM pa3pe3oM, BHI
CBEpXY NepeuepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeImonHSIETCS HA ITUCTE AU YepueHust Gopmar A4 ¢ paMKol C OCHOBHOU
Haanuceto 1o OCT 2.104-68
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BAPUAHT 7.
1. BrimonHuTe yeprex NeTanyd Mo yKa3aHHBIM pa3MepaM C MOMOUIbI0 YEepPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH
gannuckio 1o [OCT 2.104-68
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BAPUAHT 8.

1. BrInonHuTe YepTexk neTany IO yKa3aHHBIM pa3sMepaMm C IOMOIIbI0 YEPTEKHBIX
MHCTPYMEHTOB M MpHHAJUIeKHOCTeH. Bun crnepenn 3amMeHUTh (DPOHTAIBHBIM pa3pe3oM, BHJ
CBEpXY MepeUepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. PaGora BeImonHsAETCS Ha nucTe A7 yepueHus ¢popmat A4 ¢ paMKoOil ¢ OCHOBHOI
maamucbio o I'OCT 2.104-68
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BAPHUAHT 9.

1. BeimonHuTe yepTex AeTany MO YKa3aHHBIM pa3MepaM C MOMOIIbI0 YEPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY IepeuyepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH

magmuceio o 'OCT 2.104-68

BAPHUAHT 10.

1. BoinonHuTe yepTek AeTanM MO YKa3aHHBIM pa3MepaM C IOMOIIBI0 YEPTEHKHBIX
WHCTPYMEHTOB ¥ TPHHAUICKHOCTEH. Bun crmepenn 3aMeHHTH (POHTAIBHBIM pa3pe3oM, BHI
CBEpXY NepeuepTUTh, HAHECTH Pa3Mephl, 0003HAUNUTh pa3pe3

2. Pabora BeImoONHSETCS HA MTUCTE s yepdyeHus ¢popmar A4 ¢ paMKol ¢ OCHOBHOU

gaanuceio 1o [OCT 2.104-68
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BAPHUAHT 11.
1. BelnonHUTEe YepTeX JETanu MO YKa3aHHBIM pa3MepaM C MOMOIIBI) YEepPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH
gannuckio 1o [OCT 2.104-68
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BAPUAHT 12.
I. BeimonHuTe yepTex AeTanM IO YyKa3aHHBIM pa3MepaM C IOMOIIbIO YEPTEKHBIX

UHCTPYMEHTOB M MpHHAJUIeKHOCTeH. Bun crnepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. PaGora BeImonHsAETCS Ha IucTe 17 yepueHus: popmat A4 ¢ paMKOil ¢ OCHOBHOM
maamucbio o I'OCT 2.104-68
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BAPHUAHT 13.

1. BeinonHuTe yepTexx neTalu MO YKa3aHHBIM pa3MepaM C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M TPHHAUICKHOCTeH. Bua cnepean 3aMeHHTh (POHTAIBHBIM pa3pe3oM, BHI
CBEpXY IepeuyepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH
gannuckio 1o [OCT 2.104-68
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BAPUAHT 14.
1. BeinosniHuTE YepTEXK NETANIM MO YKA3aHHBIM pa3MepaMm C MOMOIIBI0 YEPTEKHBIX

MHCTPYMEHTOB M NpUHAJUIe)KHOCTeH. Buj cnepean 3amMeHUTh (DPOHTAIBHBIM Pa3pe3oM, BUJ
CBEpXY NepeuepTUTh, HAHECTU Pa3Mephl, 0003HAYUTh pa3pe3
2. Pabora BeImonHsETCS Ha nucTe A8 yepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOI
Haamucbto 1o 'OCT 2.104-68
BAPHUAHT 15.
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1. BrinonHuTe yepTex NeTanu MO YKa3aHHBIM pa3MepaMm C MOMOIIbI0 YEPTEKHBIX
WHCTPYMEHTOB W MpUHAJUIe)KHOCTeH. Buj crnepean 3amMeHUTh (DPOHTAIBHBIM Pa3pe3oM, BUJT
CBEpXY MEepPEUCePTUTh, HAHECTH pa3Mepbl, 0003HAUYUTH Pa3pe3

2. PaGoTa BeImoHSAETCS HA JIUCTE Ul yepuyeHus: ¢popMatr A4 ¢ paMKOi ¢ OCHOBHOM
Hagnuceio 1o 'OCT 2.104-68

40

BAPHUAHT 16.
1. BrinonHuTe YepTexk neTany IO yKa3aHHBIM pa3sMepaMm C IOMOIIbI0 YEPTEKHBIX
MHCTPYMEHTOB M MpHHAJUIeKHOCTeH. Bun crnepenn 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BHI
CBEpXY MepeUepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pa3pe3

2. PaGora BeImonHsAETCS Ha NucTe 17 uyepueHus: popmat A4 ¢ paMKOil ¢ OCHOBHOM
maamucbio no I'OCT 2.104-68
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BAPHUAHT 17.
1 BrimonHuTe yeprex NeTanyd Mo yKa3aHHBIM pa3MepaM C MOMOUIbI0 YEepPTEKHBIX

MHCTPYMEHTOB M MpPHHAICKHOCTEH. Bun crnepenn 3amMeHHTHh (DPOHTAIBHBIM pa3pe3oM, BHI

CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pa3pe3
Pabora BeImoONHSAETCS Ha JMcTe IS YepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOM

2.
gannuckio 1o [OCT 2.104-68
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BAPHUAHT 18.

1. Bremonante YCPTECIK ACTAIN IO YKa3aHHBIM padMEpaM C INOMOWIBIO YCPTCIKHBIX
HHCTPYMCHTOB U HpI/IHaI[JIe)I(HOCTCP’I. BI/II[ criepean 3aMCHHUTD Q)pOHTaHLHLIM pa3pe3om, BUI

CBEpXY NepeuepTUTh, HAHECTU Pa3Mephl, 0003HAYUTh pa3pe3
2. Pabora BeImonHsETCS Ha nucTe 178 yepueHus ¢popmaTt A4 ¢ paMKoOil ¢ OCHOBHOI

gaamuceo mo ['OCT 2104—68
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BAPUAHT 19.
1. BelnonHUTEe YepTeX JETanu MO YKa3aHHBIM pa3MepaM C MOMOIIBI) YEepPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pa3pe3

2. Pabora BeImonHsAeTCS HA MUCTE A yepyeHus ¢popmar A4 ¢ paMKol ¢ OCHOBHOM
gannuckio 1o [OCT 2.104-68

BAPUAHT 20.
1. BpInonHuTe YepTexk neTany IO yKa3aHHBIM pasMepaMm C IOMOIIbI0 YEPTEKHBIX
MHCTPYMEHTOB M MpHHAJUIeKHOCTeH. Bun crnepenu 3aMeHUTh (POHTAJIBHBIM pa3pe3oM, BHI
CBEpXY MepeUepTUTh, HAHECTH pa3Mepbl, 0003HAUUTD pa3pe3

2. PaGora BeImonHsETCS Ha nucTe A7 yepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOI
maamucbio o I'OCT 2.104-68
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BAPUAHT 21.

1. BeinonHuTe yepTexx neTalu MO YKa3aHHBIM pa3MepaM C MOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M TPHHAJUICKHOCTeH. Bun crmepenu 3ameHHTh (POHTAIBHBIM pa3pe3oM, BUJ
CBEpXY IepeuyepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH

gannuckio 1o [OCT 2.104-68

BAPUAHT 22.

1. BrImosTHUTE YepTek JeTaid MO YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEHKHBIX
WHCTPYMEHTOB W TpHUHAJJIC)KHOCTeH. Buj crnepean 3amMeHHTHh (DPOHTATBHBIM Pa3pe3oM, BUT
CBEPXY MMEePEUYCPTUTH, HAHECTH pa3Mepbl, 0003HAYHUTH pa3pe3

2. PaGora BeImonHSAETCS Ha nucTe A7 yepueHus ¢popmat A4 ¢ paMKOil ¢ OCHOBHOI
maamucbio o I'OCT 2.104-68
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BAPUAHT 23.
1. BrimonHuTe yeprex eTanu Mo yKa3aHHBIM pa3MepaM C MOMOUIbI0 YEepPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY MepeuepTUTh, HAHECTH pa3Mephl, 0003HAUUTD pa3pe3

2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH
gannuckio 1o [OCT 2.104-68
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BAPHUAHT 24.
1. BBIHOJ'IHI/ITC qepTexc acTaiau 1o y1(a3aHHLIM pa3MepaM C IIOMOIIBHO I-IepTe)I(HI:IX

MHCTPYMEHTOB W NpUHAJUIe)KHOCTeH. Buj cnepean 3amMeHUTh (DPOHTAIBHBIM Pa3pe3oM, BUJ
CBEpXY NepeuepTUTh, HAHECTU Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeImoNHSIETCS HA ITUCTE Ui YepueHust opmar A4 ¢ paMKol ¢ OCHOBHOU
Haamucbio 1o 'OCT 2.104-68
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BAPUAHT 25.
1. BeimonHuTe yeprex neTald IO yKa3aHHBIM pa3MepaM C IMOMOULIbI0 YEPTEKHBIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI

CBEpXY IepeuyepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3
2. Pabora BeImonHSETCS HA ITUCTE A yepyeHus ¢opmar A4 ¢ paMKoil ¢ OCHOBHOH

gannuckio 1o [OCT 2.104-68
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BAPUAHT 26.
1. BeinonHuTe yeprex IeTanu IO YKa3aHHBIM pasMepaMm C IOMOIIbI0 YEPTEKHBIX
MHCTPYMEHTOB W NpUHAJUIe)KHOCTEH. Buj crnepean 3aMeHUTh (POHTAIBHBIM pa3pe3oM, BHJ

CBEpXY MepeUepTUTh, HAHECTH pa3Mepbl, 0003HAUNUTD pa3pe3
2. PaGora BeImoNHSETCS Ha IUCTE A uepyeHus ¢opmatr A4 ¢ paMKOi ¢ OCHOBHOM

maamucbio o I'OCT 2.104-68
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BAPUAHT 27.

1. BeinonHuTe yepTexx AeTaln MO YKa3aHHBIM pa3MepaM C MOMOLIbI YEPTEXHbIX
MHCTPYMEHTOB M TpPHHAJICKHOCTEH. Bun crnepenu 3aMeHHUTh (POHTAJIBHBIM pa3pe3oM, BUI
CBEpXY IepeuyepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh pa3pe3

2. Pabora BeImonHSETCS HA TUCTE A yepyeHus ¢opmatr A4 ¢ paMKOi ¢ OCHOBHOM

Hanmuceio mo FOCT 2.104-68

BAPUAHT 28.

1. BeimonHuTe uepTex IeTaly MO yKa3aHHBIM pa3MepaM C IMOMOUIbI YEPTEKHBIX
MHCTPYMEHTOB W NpUHAJUIe)KHOCTeH. Buj cnepean 3amMeHUTh (DPOHTAIBHBIM Pa3pe3oM, BUJ
CBEpXY NepeuepTUTh, HAHECTH Pa3Mephl, 0003HAYUTh Pa3pe3

2. PaGora BeImonHsEeTCS Ha JnucTe I yepueHus popmar A4 ¢ paMKOil ¢ OCHOBHOM

Haamucpto 1o FOCT 2.104-68
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KoMmuiekT 3aganuii 17151 KOHTPOJIbHOM padoThl Ne 2

N300paxenne pe3b00BBHIX COCMHEHUI ¢ MOMOIIbLIO CTAHIAPTHBIX
KpenexXHbIX JeTaJei (00JT)

MeToauveckue yKka3aHusi K KOHTPOJIbHOW padoTte

JlanHast paboTa MOKET ObITh MCIOJb30BaHA Ha 3Talle KOHTPOJIA 3HAHMM.
Paborta BbImONHSETCS MO CBOEeMy BapuaHTy, Bcero 30 BapuaHTOB 3amaHuii. Bce
BapHaHThI pabOThl PaBHOILICHHBI.

Pabota paccuutana Ha 1 yac 30 MUHYT.

Kontpomupyemsie komnerenuu: OK 01, OK 02

Kpurepuu oueHku:

«5» 0a/1JI0B BBICTABJIACTCH 00y4aIOLIEMYCsl, €CJIH:

- paboTa BBINOTHEHA MTOJTHOCTHIO;

- BCE 3a/1aHUs BBINOJIHEHBI MPAaBUIIBHO, BO3MOXHA OJJHA HETOYHOCTh WU
ONKCKA, HE SIBIIAIONIASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMaHUsA y4eOHOTO
MaTrepuania;

«4» 0aJ1a BBICTABJISIETCH 00y4AKOIEMYCSl, €CJIN:

- paboTa BBHIMIOJIHEHA TOJHOCTHIO MM He MeHee yeM Ha 80 % or oObema
3a/1aHusl, HO B HEW MMEIOTCS HEI0YEThl U HECYIIECTBEHHBIC OLTUOKH;

- paboTa BBINOJIHEHA MOJHOCTHIO, HO HCIIOJIb30BaHbl HauMMEHEe
ONTUMAaJIbHbIE TTOAXO/IbI K PEIICHUIO MOCTABICHHOM 3a/1auu;

«3» 0aJ1a BBICTABJISAETCHA 00Y4aOIIEMYCH, €CJIN:

- paboTa BbINONHEHa 0oJiee 4YeM HANOJOBUHY, JOMYyLIEHO Oojiee Tpex
OIITHOO0K;

«2» 0asJ1a BBICTABJISIETCH 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBIMOJHEHA MEHBIIIE Y€M HAIOJIOBHHY WJIA COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OLTMOOK; paboTa HE BBHIMOJIHEHA.
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TEOPETUYECKHWI MATEPUAJI VIS PABOTBI

B mHactosmiee BpeMs B MAIIMHOCTPOSHUHM IIUPOKOE PACHPOCTPAHEHUE TMOTYUHIIN
pa3beMHBIC COEAUHEHUS: pPE3b0O0BBbIC, 3yOuarbie (IIUIMIIEBBIC), UIMOHOYHBIE, INTH(TOBBIC,
HITUTMHTOBBIE, KJTMHOBBIE, COCTMHEHUSI COYWICHEHUEM.

Bosbmoe pacripocTpaHeHHe B COBPEMEHHOM MAITHHOCTPOCHUU TOJNYYHIIM Pa3beMHBIC
COCIMHEHUS JIeTalieil MaIllKH, OCYIIECTBISIEMbIE C MOMOIIBIO pe3bObl. Pe3pboBoe coenuHenne
MOXET OO0eCIeYrBaTh OTHOCHUTEIBHYIO HEMOABIKHOCTh JIETAlleH WM TIepEMEICHHE OJHON
JETaId OTHOCUTENBLHO JPyTroi. OCHOBHBIM COSAMHSIIONINM 3JIEMEHTOM B pe3b00BOM COCIMHEHHUH
SIBJISICTCS pe3boa.

Pe3b00ii Ha3bIBacTCS MOBEPXHOCTh, OOpPa30BaHHAS NP BUHTOBOM JIBFKEHUU IIIOCKOTO
KOHTYpa 10 IWJIMHIPUIECKON WM KOHUYECKOH MOBEpXHOCTH. [Ipu 3TOM 00pa3yercsi BAHTOBOM
BBICTYII COOTBETCTBYIOIIETO MPOQWIIS, OTPAaHUYCHHBI BUHTOBBIMU W IWIHHIPHYECKUMH WA
KOHHYECKUMH MTOBEPXHOCTSIMU (PUCYHOK 1, a).

g ]

Pucynok 1 UepTex mOBEpXHOCTH pe3bObl

Pe3n0b1 knaccudunupyrores:

1o (hopMe MOBEPXHOCTH, HA KOTOPOH OHA Hape3aHa (IUIHHIPUIECKIE, KOHUIECKHE);

M0 PACHOJIOKEHUI0 pe3bObl Ha TMOBEPXHOCTH CTEPXKHS WM OTBEPCTHs (HApy>KHBIE,
BHYTpPEHHHUE);

o gopme npoduiis (TpeyroibHas, IpPSIMOYToJbHas, TpanelnenaanbHas, Kpyrias);

M0 HAa3HAYCHHIO (KpENeXHBbIE, KPETeKHO-yIUIOTHUTEIbHBIE, XOJIOBBIE, CIICUAILHBIE U
Ap.);

10 HAIMPABJICHUIO BUHTOBOU IMTOBEPXHOCTH (JICBBIE U MPABKIC);

10 YHMCIY 3aX00B (0HO3aXOAHbIE U MHOT03aXO/IHBIE).

3aganue 1751 padoThI:

1. [lonp3ysick  NpUBEACHHBIMU  YCIOBHBIMM  COOTHOLIEHUSIMH,  MOCTPOUTH
n300pakeHus: coennHeHus aeTtaneit 6ontoM. Pazmep momgobpats mo [OCT 7798-70 tak, 4To0sI
obecnieunth ykazanHoe 3HadeHue K. [lpu nuamerpe 6onta d <20 MM MOCTpOEHUS BBINOIHATH B
M2:1, npud>24 mm—8 M 1:1

2. Jnuna 6onta L moacuuteiBaercs mo popmyne L=m+n+s+H+k, rnemu n—
TOJIIIMHA COCTMHEHMUSI, S — TONIIMUHA aiob1, H — BeIcOTa raiiku, k — 1iiMHa BRICTYHAIOMIETO HaJT
raiikoi kKoHia 0oira

3. Pasmepsr ans moctpoeHusi 00ITOBOrO coenuHEHHs Oepem u3 Tadmuibl No2 1o
BapUaHTYy, paCCUUTHIBAEM 110 (popMyliaM U BbruepuuBaem, corsiacHo 'OCT 7798-70
4. [Toce okoHYATEIHPHOM OOBOJIKH HAHOCHM Pa3MeEpPhI

Tabnuma 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 Dm =2,2d 10 S =0,15d

4 A=1,1d 11 Lo =2d+2p

5 R=1,5d 12 Ri=d

6 R>=0,1d 13 K=3-4p

7 p = 2MM 14

Tabnuia 2 PazMeps! AJi BbluepurBaHus 0OJITOBOIO COETUHEHUE
Nepapu- d I 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
5 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 cBeeHUS 10 0POPMIICHUIO YepTeKel

MeToauveckue yKa3aHusi K MPOBEPOYHOM padoTe

Jlannast pabora MOXXET OBITh HCIIOJIb30BaHA Ha JTane IMOBTOPEHUS WU
KOHTpoOJisi 3HaHuil. Pa3pabotano 16 BapuaHTOB 3amanuii. Bce BapuaHThl paboThI
PaBHOLICHHBI.

Pabota paccuntana Ha 45 MUHYT.

Kontpomupyemsie komnerenunn: OK 01, OK 02

Kpurepum onenkmn:

«5» 0aJU10B BBICTABJISACTCH 00y4aIOIIEMYCH, eCJIM:

- paboTa BBINOTHEHA MMOJTHOCTHIO;

- BCE 3a/1aHUsl BBINOJIHEHBI MPABUJIIBHO, BO3MOXHA OJJHA HETOYHOCTh WIJIHU
OIKCKA, HE SIBIIAIONIASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMaHUsA y4eOHOTO
MaTtepuana;

«4» 0anJ1a BBICTABJISIETCH 00y4AKOIEMYCSl, €CJIN:

- paboTa BBHITIOJIHEHA TOJHOCTHIO UKW He MeHee yeM Ha 80 % or oObeMma
3aJlaHusl, HO B HEW UMEIOTCSA HEJIOUETHI M HECYIIIECTBEHHbIE OIIUOKH;

- paboTa BBINOJIHEHA MOJHOCTBIO, HO HCIIOJIb30BaHbl HauMMEHEe
ONTUMAaJIbHBIE TTOAXO/IbI K PEIICHUIO MOCTABICHHOM 3a/1auu;

«3» 0aJ1a BBICTABJISAETCH 00Y4a0IIEMYCsl, €CJIN:

- paboTa BbINOJHEHa 0OJieeé 4YeM HAaroJOBUHY, JAOIYIIEHO Ooiee Tpex
OIINOOK;

«2» 0aJ11a BBICTABJISAETCHA 00Y4aIOIIEeMYCsl, €CJIN:

- paboTa BBIMOJHEHA MEHBIIIE YeM HAIMOJOBUHY HJIM COACPKUT HECKOJIBKO
CYIIIECTBEHHBIX OITMOOK; paboTa HE BBINOIHEHA.
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BAPHUAHT 1.

1. BbInonHUTE YepTEX JIETaIU M0 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBIMOIHACTCS HAa TETPAJHOM JIUCTE B KIETKY hopmat
A4 B coorBeTcTcBuu ¢ 'OCTom

BAPUAHT 2.

1. BpIMONHUTE YepTEX JIETATU M0 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB U TIPUHAJUIe)KHOCTENH. PaboTa BBIMIONHSETCS HA TETPAJHOM JIUCTE B KIETKY (hopmar
A4 B coorBercTcBuu ¢ [OCTom
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BAPUAHT 3.

1. BoImonHUTE YepTEX JIETATN MO YKa3aHHBIM pa3MepaM C MOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBINMOTHACTCS HAa TETPAJHOM JIUCTE B KIETKY hopmat
A4 B coorBeTcTcBuu ¢ 'OCTom

BAPUAHT 4.

1. BbInonHUTE YEPTEX JI€TATU MO YKa3aHHBIM pa3MepaM C MOMOUIbIO0 YEPTEKHBIX
WHCTPYMEHTOB M NMPUHAJJISKHOCTENH. PaboTa BBINMOTHAETCA HAa TETPAJHOM JIUCTE B KIETKY hopMaT
A4 B coorBeTcTcBuu ¢ ' OCTom




BAPUAHT S.

1. BbInonHUTE YepTEX JI€TAIU M0 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBIMOTHAETCS HA TETPAIHOM JIUCTE B KIETKY hopMaT
A4 B coorBercTcBuu ¢ 'OCTom
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BAPUAHT 6.

1. Brmmomnaute YCPTEIK ACTAJIN MO YKA3AHHBIM pa3dMEpaM C IMOMOIIbIO YEPTCIKHBIX
HHCTPYMCHTOB U HpHHaﬂHC)KHOCTCﬁ. PaGora BeImoIHSCTCS HA TETPpAAHOM JIUCTE B KIICTKY (I)OpMaT

A4 B coorBercTcBuu ¢ [OCTom
R13
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BAPUAHT 7.

1. BremmonHuTe YCPTEIK ACTAJIN MO YKA3aAHHBIM pa3MepaM C IIOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB U HpHHaZ[JIC)I(HOCTeﬁ. PaboTa BeImoOIHAETCSA Ha TCTPaJHOM JIUCTC B KIICTKY (bOpMaT

A4 B coorBeTcTcBuu ¢ 'OCTom
76
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BAPUAHT 8.

1. BbInoNHUTE YEPTEX JIETATH MO YKa3aHHBIM pa3MepaM C MOMOUIbIO0 YEPTEKHBIX
WHCTPYMEHTOB U NMPUHAJIC)KHOCTENH. PaboTa BRINMOTHAETCS HA TETPAJHOM JIUCTE B KIETKY hopmar

A4 B coorBeTcTcBuu ¢ ' OCTom .
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BAPUAHT 9.

1. BbInonHUTE YepTEX JI€TAIU M0 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB U IpUHAJUIe)KHOCTEH. PaboTa BBINONHSETCSA HA TETPAJHOM JIUCTE B KIETKY (hopMar
A4 B cootBerctcBuu ¢ 'OCTom

2. Co3zpaiiTe yepTeX JIeTaau C YKa3aHHBIMU pa3Mepamu, Ucnolib3ys MS Visio.

BAPHUAHT 10.

1. BpIMoNHUTE YepTEX JIETATU M0 YKa3aHHBIM pa3MepaM C IOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB U IPUHAJIe)KHOCTENH. PaboTa BBIMONHSETCSA HA TETPAJHOM JIUCTE B KIETKY (hopmar
A4 B coorBercTcBuu ¢ [OCTom
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BAPHUAHT 11.

1. BemmonHute YCPTEIK ACTAJIN MO YKA3aHHBIM pa3MepaM C IIOMOIIBIO YCPTCIKHBIX

WHCTPYMEHTOB M NMPUHAJIC)KHOCTENH. PaboTa BBIMOTHAETCS HA TETPAJTHOM JIUCTE B KIETKY hopmar
A4 B coorBeTcTcBuu ¢ 'OCTom
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BAPHUAHT 12.

1. Brmmomaute YCPTEK ACTAJIN MO YKA3AHHBIM pa3MepaM C IMOMOIIbIO YEPTCIKHBIX

WHCTPYMEHTOB U NIPUHAJIe)KHOCTENH. PaboTa BBIMONHSETCSA HA TETPAJHOM JIUCTE B KIETKY (hopmar
A4 B coorBercTcBuu ¢ [OCTom
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BAPUAHT 13.

1. BoImonHUTE YepTEX JIETaIU M0 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB M NMPUHAJIC)KHOCTEH. PaboTa BBINMOTHACTCS HAa TETPAJIHOM JIUCTE B KIETKY hopmat
A4 B coorBeTcTcBuu ¢ 'OCTom
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BAPHUAHT 14.

1. BbInonHUTE YEPTEX JI€TATHU MO YKa3aHHBIM pa3MepaM C MOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB U NMPUHAJIC)KHOCTENH. PaboTa BBINMOTHAETCS HA TETPAJHOM JIUCTE B KIETKY hopmar
A4 B coorBeTcTcBuu ¢ 'OCTom

4omB.012
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BAPHUAHT 15.

1. BbInonHUTE YepTEX JIETAIU M0 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB M MPUHAJJIC)KHOCTEH. PaboTa BBIMOTHACTCS HAa TETPAJHOM JIUCTE B KIETKY hopMaT
A4 B coorBeTcTcBuu ¢ 'OCTom
R8
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BAPHUAHT 16.

1. BpImonHUTE YepTEX JIETATU 10 YKa3aHHBIM pa3MepaM C IMOMOIIBI0 YEPTEIKHBIX
WHCTPYMEHTOB U TIpUHAJIe)KHOCTEH. PaboTa BBIMIOIHAETCS HA TETPAJHOM JIUCTE B KIETKY (hopmar
A4 B coorBercTcBuu ¢ [OCTom
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INPOBEPOYHAS PABOTA Ne2
no teme 3.1. Texunueckoe pucoBaHue

MeToauveckue yKa3aHusi K MPOBEPOYHOM padoTe

Jannass pabora MOXXET OBITh HCIIOJIb30BaHA Ha JTane MOBTOPEHUS WU
KOHTpoJisi 3HaHuil. Pa3zpaborano 16 BapuantoB 3amanuii. Bce BapuanTsl paboThI
PaBHOLICHHBI.

Pabota paccuntana Ha 45 MUHYT.

Kontponmupyemsie komnerenunn: OK 01, OK 02

Kpurepum onenkmn:

«5» 0aJU10B BBICTABJISACTCH 00y4aOIIEMYCH, eCJIM:

- paboTa BBINOHEHA MMOJTHOCTHIO;

- BCE 3a/laHUsl BBINOJIHEHBI MPABUJIbHO, BO3MOXHA OJIHA HETOYHOCTh WJIU
ONKCKA, HE SIBIIAIONIASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs Y4eOHOTro
MaTtepuania;

«4» 0anJ1a BBICTABJISIETCHA 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBHITIOJIHEHA TIOJIHOCTHIO UM He MeHee yeM Ha 80 % or oObema
3aJlaHus, HO B HEM UMEIOTCS HEJ0UEThl M HECYIIECTBEHHBIE OIIMOKH;

- paboTa BBINOJIHEHA MOJHOCTBIO, HO HCIIOJIb30BaHbl HauMMEHEE
ONTUMAaJIbHbIE TTOAXO/IbI K PEIICHUIO MOCTABJICHHOM 3a/1auu;

«3» 0aJI1a BBICTABJISAETCHA 00Y4aIOIIEMYCsl, €CJIN:

- paboTa BbINOJHEHa 0OJieeé 4YeM HAamoJOBUHY, JAOMYIIEHO Ooiee Tpex
OIINOOK;

«2» 0aJ1a BBICTABJISAETCHA 00Y4aIOIIEMYCH, €CJIN:

- paboTa BBIMOJHEHA MEHBIIIEC Y€M HAIOJIOBHHY WJIA COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OITUOOK; padoTa HE BBIIOIHEHA.
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BAPHUAHT 1.

1. BpImoJiHUTE TEXHUYECKUN PUCYHOK JETaju: IEPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUIA
BU/I Y BBITIOJIHUTE TEXHUUECKUU PUCYHOK JIeTadu (aAKCOHOMETPHUS I€TAIN).

2. PaGota BhIMOJHSAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [OCTom

BAPUAHT 2.

1. BpInoiaHWTE TEXHUYECKUI PUCYHOK JETANIN: NIEPEPUCYHTE IBA BUJIA, IOCTPONTE TPETUI
BU/J] U BBITIOJIHUTE TEXHUYECKHUI PUCYHOK JAETaIl (AKCOHOMETPUS ACTAJN).

2. PabGoTa BBINONHAETCS 0 yKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIMCTE B KJIETKY opmaT A4
B cooTBeTcTcBUH ¢ [[OCTom
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BAPHUAHT 3.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JETaju: EPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I U BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIETaTH (AKCOHOMETPHUS JIETaJM).

2. PaGota BhIMOJHSAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [OCTom

BAPHUAHT 4.

1. BpINOIHUTE TEXHUYECKUI PUCYHOK JETANIN: NEPEPUCYNTE 1B BUJA, TOCTPONUTE TPETUI
BU/J] U BBITIOJIHUTE TEXHUUECKUHM PUCYHOK JI€TaI (AaKCOHOMETPHS JIETaNH).

2. PabGoTa BBINONHAETCS 10 yKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIMCTE B KJIETKY popmaT A4
B cooTBeTcTcBUH ¢ [[OCTom
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BAPHUAHT 5.

1. BpImoJiHUTE TEXHUYECKUN PUCYHOK JETaju: EPEPUCYNUTE JIBA BUJIA, IOCTPONUTE TPETUI
BU/I Y BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIeTalu (AKCOHOMETPHUS JIETaJM).

2. PaGota BhIMOJHSAETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [OCTom

BAPHUAHT 6.

1. BBINTOJIHUTE TEXHUYECKUH PUCYHOK JETANIN: IEPEPUCYNTE JBA BUJIA, IOCTPONTE TPETHI
BUJI U BBIITOJIHUTE TEXHUUECKUH PUCYHOK JIETATIN (AKCOHOMETPHS IETAIIH).

2. Pabota BhIMOIHAETCS 10 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIMCTE B KJIETKYy ¢popmar A4
B cooTBeTcTcBUM ¢ [OCTom
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BAPUAHT 7.

1. BpIoOHUTE TEXHUYECKUN PUCYHOK JIETANIA: MEPEPUCYUTE ABA BUJIA, IOCTPOUTE TPETUM
BU/I U BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIeTaIl (AKCOHOMETPHUS JIETaJM).
2. PaGota BhIMOIHSAETCS 10 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmar A4

B coorBercTcBum ¢ [OCTom
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BAPUAHT 8.

1. BhInoiaHUTE TEXHUYECKUH PUCYHOK JETalli: IEPEPUCYHTE IBa BUJIA, IOCTPONTE TPETHI

BUJI U BBIITOJIHUTE TEXHUYECKUN PUCYHOK TN (AKCOHOMETPHS IETAIIH).
2. Pabota BhIMOIHAETCS 10 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIMCTE B KJIETKYy ¢popmatr A4

B cootrBeTcTcBUH ¢ [ OCToMm
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BAPUAHT 9.

1. BpImoJIHUTE TEXHUYECKUH PUCYHOK JETaju: MEPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I U BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIeTaIl (AKCOHOMETPHUS JIETaJM).

2. Pabota BhINOJHSETCS M0 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTe B KiIeTKy ¢popmar A4
B cootBeTcTcBUU ¢ [OCTom
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BAPUAHT 10.

1. BbInoiaHUTE TEXHUYECKUH PUCYHOK JETalli: IEPEPUCYHTE IBa BUJIA, IOCTPONTE TPETHI
BUJI U BBIITOJIHUTE TEXHUUECKUH PUCYHOK JIETATIN (AKCOHOMETPHSI IETAIIH).
2. Pabota BBINOIHAETCS IO YKa3aHHBIM pa3MepaM Ha T€TPaJHOM JIMCTE B KJIETKY ¢popMmatr A4

B cootrBeTcTcBUH ¢ [ OCToMm
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BAPHUAHT 11.

1. BpImoJIHUTE TEXHUYECKUH PUCYHOK JETaju: MEPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I U BBITIOJIHUTE TEXHUUECKUN PUCYHOK JIeTaIl (AKCOHOMETPHUS JIETaJM).

2. Pabota BbINOIHSETCS 10 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIETKY ¢popmat A4
B cootBeTcTcBUU ¢ [[OCTom.

BAPUAHT 12.

1. BbInoiaHUTE TEXHUYECKUH PUCYHOK JEeTalli: IEPEPUCYHTE IBa BUJIA, IOCTPONTE TPETHI
BUJI U BBIITOJIHUTE TEXHUYECKUH PUCYHOK TN (AKCOHOMETPHS IETAIIH).

2. PaboTa BBINOIHAETCS IO YKa3aHHBIM pa3MepaM Ha TE€TPaJHOM JIUCTE B KJIETKY ¢popmaT A4
B cooTBeTcTcBuM ¢ [OCTom
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BAPUAHT 13.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JETaju: EPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I U BBITIOJIHUTE TEXHUUECKUU PUCYHOK JIeTaIu (AKCOHOMETPUS IETAIN).

2. PaboTa BBINOIHACTCS 110 YKa3aHHBIM pa3MepaM Ha TeTPaJIHOM JIMCTE B KJIETKY ¢popmat A4
B coorBercTcBum ¢ [[OCTom.
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BAPUAHT 14.

1. BpInoiaHUTE TEXHUYECKUH PUCYHOK JEeTalli: IEPEPUCYHTE IBa BUJIA, IOCTPONTE TPETHI
BUJI U BBIITOJIHUTE TEXHUUECKUN PUCYHOK JIeTalu (aKCOHOMETPHS JIeTallu).

2. Pabota BBINOIHAETCS IO YKa3aHHBIM pa3MepaM Ha TE€TPaJHOM JIUCTE B KJIETKY ¢popmaT A4
B coorBercTcBuH ¢ 'OCTom.
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BAPHUAHT 15.

1. BpImoJiHUTE TEXHUYECKUH PUCYHOK JETaju: EPEPUCYUTE JIBa BUJIA, TIOCTPONTE TPETUI
BU/I U BBITIOJIHUTE TEXHUUECKUU PUCYHOK JIETaIH (AKCOHOMETPHUS JICTaIM).

2. PaboTa BBINOIHACTCS 110 YKa3aHHBIM pa3MepaM Ha TeTPaJIHOM JIMCTE B KJIETKY ¢popmat A4
B coorBercTcBum ¢ [[OCTom.
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BAPHUAHT 16.

1. BpINOIHUTE TEXHUYECKUI PUCYHOK JETANIN: NEPEPUCYNTE IBA BUIA, TOCTPOWUTE TPETUN
BU/J] U BBITIOJIHUTE TEXHUUECKUH PUCYHOK JI€Tall (AaKCOHOMETPHS JETaNH).

2. PaGota BhIMONHAETCS 10 YKa3aHHBIM pa3MepaM Ha TeTPaJHOM JIUCTE B KJIEeTKy ¢popmatr A4
B coorBercTcBum ¢ [OCTowm.
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IMPOBEPOYHAS PABOTA Ne3
o pasaeay 4. MalIMHOCTPOUTEIbHOE YepUeHHe

MeToauveckue yKa3aHusi K MPOBEPOYHOM padoTe

Jlannast pabora MOXXET OBITh HCIIOJIb30BaHA Ha JTane IMOBTOPEHUS WU
KOHTpOJisi 3HaHuW. Pa3zpabotano 2 Bapuanta 3amanusa. O6a BapuaHTa pabOTHI
PaBHOLICHHBI.

Pabota paccuutana Ha 45 MUHYT.

Kontponupyemsie komnerenunn: OK 01, OK 02

Kpurepum onenkmn:

«5» 0aJU10B BBICTABJISACTCH 00y4aOIIEMYCS, eCJIM:

- paboTa BBINOTHEHA MMOJTHOCTHIO;

- BCE 3a/IaHUsl BBINOJHEHBI MPABUJIBHO, BO3MOXHA OJJHA HETOYHOCTh WU
OIKCKA, HE SIBIIAIONIASCS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMaHUs Y4eOHOTro
MaTtepuania;

«4» 0asJ1a BBICTABJISIETCHA 00y4AKOIEMYCSl, €CJIN:

- paboTa BBHITIOJIHEHA TOJIHOCTHIO UM He MeHee yeM Ha 80 % or oObema
3aJlaHus, HO B HEW UMEIOTCSA HEJIOUETHI M HECYIIIECTBEHHbIE OIUOKH;

- paboTa BBINOJIHEHA MOJHOCTBIO, HO HCIIOJIb30BaHbl HauMMEHEe
ONTUMAaJIbHbIE TTOAXO/IbI K PEIICHUIO MOCTABICHHOM 3a/1a4H;

«3» 0aJ1a BBICTABJISAETCHA 00Y4aOIIEMYCsl, €CJIN:

- paboTa BbINOJHEHa 0OJieeé 4YeM HaroJOBUHY, JAOMYIIEHO Ooiee Tpex
OIINOOK;

«2» 0aJI1a BBICTABJISAETCHA 00Y4aIOIIEeMYCsl, €CJIN:

- paboTa BBIMOJHEHA MEHbIIIE Y€M HAIOJIOBHHY WJIA COJIEPKUT HECKOJIBKO
CYIIIECTBEHHBIX OITMOOK; padoTa HE BBIMOIHEHA.
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1 BAPUAHT

3ananue 1

[aiite onpenenexue:
Yeprex getanu — 310 .........

3aganue 2
JaiiTe onpeneneHue pa3pes3a, M300paKeHHOTO Ha PUCYHKE

B
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3ananue 3
Kak o603HauaroTCs ceueHus Ha 4epTekax — OMUILIUTE U 3apUCYITe

3aganue 4
Kak Ha3zpiBaeTcs paspes, n300paKeHHBINH HA PUCYHKE?
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3amanme 5
Kaxk HaspiBaercs pe3pba, 0003HaUeHHAS Ha YepTexe?

L
N
\j‘.

3

3amanmue 6
Uro o003HavaeT JaHHbBIN 3HAK HIEPOXOBATOCTU MOBEPXHOCTHU?

' Ra 125

3amanme 7

[aiite onpenenenue:
CxemMa—2TO .........

3aganue 8
Jaiite onpenenenne mpocToro (GPoHTAIHLHOTO pa3pesa.
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2 BAPUAHT
3amanmue 1
[aiite onpenenexue:

COOpOYHBI UepTEK — ITO ..........

3aganue 2

a) [laiite onpenenenue paspesa 1o pUCyHky 1
0) Kak Ha3bIBaeTCs pa3pe3 Ha pUCyHKe 1B?

Pucynoxk 1 Beimoninenue paspesa Jietainu

3amanmne 3
[aiiTe onpeneneHne HaKJIIOHHOTO pa3pe3a. Kak BBIMOIHAIOTCS HAKJIOHHBIE Pa3pe3bl — OMUIIUTE.

3aganue 4
Kak o603HauaroTCs pa3pes3sl Ha YepTeKax — OMUIITUTE U 3apUCyNTe

3amanue 5
Kak Ha3wiBaeTcs pa3pes, n300pakeHHBIN Ha pUCYHKE?
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3aganue 6

Kak HaspiBaercst pe3p0a, 0003HaueHHAast HA yepTexe?
M1

e T i

%}

e ¥ S

3ananue 7
Urto o003HaYaeT JaHHBIN 3HAK IEPOXOBATOCTH MOBEPXHOCTH?

a

Sy

3amanmne 8

Jaiite onpenenenue:
Cnemnudukamnus — 3T0...
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1.
2.
3.

4.

HPOMEXYTOUYHASA ATTECTAIIUA

IlepeyeHb BONPOCOB /ISl POMEKYTOUYHOM ATTECTALUU
(nuddepeHnpoBaHHbII 3a4eT)

HazoBute ocHoBHBIE hopmatsl yeptexeid mo 'OCT 2.301 — 68

Kak 00pa3yrorcst 10moHUTENbHBIE (POPMAThI YePTEKEH?

B kakux npenenax J0KHA OBITH TOJIIMHA CIUIOMIHON TOJICTONM OCHOBHOW JIMHUK?
Kakasg TommuHa npuHATA Ui IITPUXOBOM, IUTPUXIIYHKTUPHOM TOHKOW U

CIUIOIIIHOM BOJIHUCTOW JIMHUU B 3aBUCHUMOCTH OT TOJIIIWHBI CIJIONTHOHN TOJICTOM OCHOBHOI?

20 e oy

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 onpeaensercs pazmep mpudra?
HazoBwute criocoObl IeJICHHs OKPY>KHOCTH Ha PaBHBIC YaCcTH

UYrto Takoe compspkeHHe?

Kak onpenensiroTcst TOYKU CONPSIKCHUS?

Yro Ha3kIBaeTCsd YKJIOHOM U KaK OIIPCACIIUTL €TI0 BeJII/IqI/IHy?

YTo Ha3bIBACTCSI KOHYCHOCTBIO?

Kakwue npsiMble Ha3bIBaIOTCS IPSIMBIMHA OOIIETO TIOJIOXKECHUS?

Ha3zoBuTe OCHOBHBIE IIIOCKOCTH TPOCKIIHIA

UTo Takoe KOMIUIEKCHBIN YepTeX U KAaKOBHI IIPABUIIA €T0 MOCTPOCHUS?

Jaiite ornpeneneHue ropu3oHTaIbHO-, PPOHTAIBHO- U MTPOPUIEHO-TTPOSIIHUPYIOLICH

OCHOBHbIE TUNIOCKOCTU MPOEKUUN. TpexrpaHHblid yroi.

KoMIuieKkcHBIN 4epTex IIIOCKOCTH U €70 COCTABIIIOLINE

YTto Takoe MI0CKOCTh YPOBHS?

Kax moxeT ObITh 33/1aHa TUIOCKOCTh Ha KOMIUIEKCHOM 4epTexe?

Crepl TUIOCKOCTH U TOYKH CXOJa CIIEI0B

[InockocTh 00IIETO MONTOKEHUS

CniocoOsI peoOpa3oBaHUsI IPOCKITHIA

Buasl akcoHOMeTpHuYeCcKMX NpOeKIuil. PacronokeHne KOOpAWHATHBIX OCEW B

[TocTpoeHne H30METPUUECKON TPOEKIIUN OKPYKHOCTH

ITocTpoeHne ToUeK Ha MOBEPXHOCTH MHOTOI'PaHHUKA

[Ipoexnny reoMeTpuIecKux Tei

KomMmmuiekcHbIl 4epTexx MoAenn

AKCcOHOMeTpHuYecKasi MPOEKIUs MOJIEIH

Kak omnpenensiercst Ha KOMIUIEKCHOM 4EepPTEXKE JEHCTBUTENbHBIN BUJl CEUEHUSA?
YTo 1MoKa3pIBaOT B CEYEHNUN?

Urto Ha3bIBaeTCs JIMHUEH nepexoia’?

Kak cTpontcs nuHus nepeceyeHunss HOBEPXHOCTEN?

VYceuenue nupamMubl I0CKOCTb

ANTOPUTM MOCTPOCHHUS Pa3BEPTKU MUPAMUIbI

DNEMEHTBI TEXHUYECKOTO PUCOBAHMUS

KaxoBa nociie1oBaTeIbHOCTh BBINOJHEHNS TEXHUYECKOTO PUCYHKA?
Kaxumu npaBunamMu noib3yr0TCs IPU BBIITOJIHEHUU TEXHUYECKOTO PUCYHKA?
BBINOTHUTE PUCYHOK MIECTUTPAHHON TallKu

Bunwl n3nenui

Buasl KOHCTPYKTOPCKUX TOKYMEHTOB

OcCHOBHBIE HAANIUCU HA MAIIMHOCTPOUTEIBHBIX UEPTEkKAX

Cuctema pacronoKeHust n300paxeHui

Kak odopmitsitor n3o0paxenus, Ha3bIBaeMble BUIOM?

Kaxkas pazHuIia MeXJly OCHOBHBIM U JOTOJHUTENbHBIMA BUAAMU?
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44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
yepTexax?
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
1763 (SNZE:
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.

OcnoBHble BUbl. X 0003HaueHNe Ha YepTexe.

Kakwue snemeHThI 1eTaneil Ha IpoAOoIbHBIX pa3pe3ax He 3allTPUXOBBIBAIOT?
UTo Ha3BIBACTCS CIIOKHBIM pa3pe3om?

Kakas pazHuiia Mexy pa3pe3om U cedeHruem?

Pa3pe3 neranu — pa3HOBUAHOCTH, 0003HAUEHUE HA YEPTEXKAX

[IponosibHBIN ¥ TONIEPEUHBIN pa3pes

CrnoxHble pa3pe3sl

Ceuenue — Buibl, 0003HAUYEHUE HA YepTEkKaAX

Kak HaHOCAT IITPUXOBKY QUTYp CeUCHHUS?

BbIHOCHBIE 371€MEHTHI

Kakue ycioBHOCTM U YOPOUICHHS MPUMEHSIOT HAa MAIIMHOCTPOUTEIbHBIX

HazoBuTe BuIbI CTaHIaPTHBIX PE3b0

Bunasl crangapTHbIX pe3b0 U Mx 0003HAYEHHE HA YepTeKax

Coer pe3b0bI, (hacku, TPOTOYKH

CrangapTHble pe3b00BBIC KPETEKHbIE JETaIN — OOJThI, BUHTHI, IIMHIBKH
Pe3b0oBBIC coeHeHns

Hanecenue pazmepoB Ha MY

Honycku u mocaaku

[ITepoxoBaTOCTh MOBEPXHOCTHU

O603HaueHue NOKpHITUN

TekcToBbIE HAAMUCHU Ha YepTexKaxX

Brinonnenue 3CKU30B aeranen

BrlimotHeHME pabounx yepTexel aeranen

Pa3bemMHbIe 1 HEpa3beMHbIE COSAMHEHUS JETaICH

Yro Takoe yepTex ob1iero Buaa?

[Tepeuncnure mocnenoBaTEIHLHOCTh BBIMIOJHEHHUS COOPOYHOTO UYepTeka TOTOBOTO

W3 xakux paznenoB cocTOUT crieuuduxamnus?

KakoBbl mpaBuia HaHECEHUS! HOMEPOB MO3UIMI Ha COOPOYHBIX YepTexkax?
Kak odopmitsitoT uepTexu CBapHbIX, KICTIaHBIX U apMUPOBAHHBIX U3IEITH?
Kakue pa3zmepbl HaHOCAT Ha COOPOYHOM yepTexe?

Uro nospaszymeBaeTcs o1 YTEHUEM YepTeka o01iero Buaa?

Kak mrpuxyroT B pa3pese conpuKkacaromuecs eTanu?

Hanecenne HomepoB no3uniuii u pazmepoB Ha CU

Yro HazbIBaeTCs JeTaTIMpPOBAHHEM?

[epeuncnure pa3sHOBUAHOCTH CXEM

Kakwue Bujpl cxem BblI 3HaeTe?

Kakwue ycoBHBIE Tpaduueckie 0003HaAYEHUS SJIEMEHTOB CXEM BBI 3HaeTe?
Uro Takoe 371eMEHTHI CXeMbI?

CxeMBl XKeJIe3HOI0POKHBIE

DIEeKTPUUECKHUE CXEMBI

KunemaTndeckne cxemsl

UTO MOXXHO BBIOJHATH ¢ momorbio MS Visio 2007?

Kaxue ocHoBHBIE cBeneHus o mporpamme MS Visio 2007 BbI 3HaeTe?
[lepeuncaure npeumymecrsa MS Visio 2007.

Uro coaepxkut okHo nmpuiioxkeHuss MS Visio 2007 cogepxut?

Uro conepxut meHto MS Visio 2007?

Kakue npumutueel MS Visio 2007 Bel 3HaeTe?

Kak 3amyctuts nporpammy MS Visio 2007?

KaxkoBa nmocnenoBaTenbHOCTh paboThl ¢ cucteMoit MS Visio 20077

Kak BBINOJIHUTE MOCTpOEHUE MPOCTHIX 00bekToB MS Visio 20077
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94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.

C nomol1pI0 Kakoli KOMaH/1bl IPOM3BECTH HaHECEeHUe MTpUXoBKkU MS Visio 20077
Kak pemaktupoBats 00bekThl MS Visio 20077

KakoBbI Tpy OCHOBHBIX JAEUCTBHUSI 110 cO3/1aHuI0 JokyMeHTa MS Visio 20077

Yro Takoe (purypbl, HaOOPHI FIJTEMEHTOB | 11a0JI0HBI B Visio?

Kak OpICcTpO c031aTh (POHOBYIO CTPAHHILY C TOMOIIBIO (hUTYphI poHA?

Kak HapucoBath qyry ¢ noMouibio rpaduyeckux NpuMUTHBOB?

Kax nHapucoBats nyry ¢ nomouipto uactpymenra "Jlyra" unu "Kapangam"?

Kaxkoe 3nauenue umeror purypst Visio?

Kakwue tunsl ¢uryp Visio Bl 3HaeTe?

Kaxkue mects cioco6oB u3BieueHus Guryp Visio Bbl 3HaeTe?

Kak MoxHO co3maTh coOCTBEHHBbIE (UTYpBI, MCHOJB3YS IMaHENIb WHCTPYMEHTOB

«Pucosanue»?

105.

Kak MOXHO co37aTh COOCTBEHHBIE MOJB30BAaTEIbCKHE (UTYPHI M JOOABUTH HX B

Ha6op JJICMCHTOB, I[OCTyl'IHLIﬁ JJIA W3MEHEHHUS?

106.
107.
108.
109.
110.

Kax co3narp 251eMEHTBI AIEKTPUYECKUX CXEM?

Kak co3aTh 2MeKTpHUeCcKyIO CXeMY, UCIIONIb3YysI COOTBETCTBYIOIINE SJI€MEHTHI?
KakoB nopsiiok paGoTsl IpH CO3AaHUM YepTekKa IeTaau?

C noMouIbI0 KaKux HTHCTPYMEHTOB CO3JAI0TCS UEPTEKH MPOCTEHIINX JIeTanei?
KaxoBa nocie1oBaTeIbHOCTh CO3JJaHUS CXEMBI CTAHI[UH?
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buiers! nis nposeaeHus augdepeHUpPoOBaHHOIO 3a4eTa

Metoanyeckue ykazanus K 1u@pepeHuupoBaHHOMY 3a4eTy

JlanHast pabota MOKeT OBbITh MCIOJIb30BaHA Ha ATarie KOHTPOJS 3HAHUM.
Pa3zpabotano 17 BapuanToB 3aanuii. Bce BapuanTbl pabOThl paBHOIICHHBI.

Pa6ora paccuurana Ha 1 yac 30 MUHYT.

Kontpomupyemsie komnerenunu OK 01, OK 02.

Kputepumn onenku:

«5» 0a/JI0B BBICTABJIAETCH 00y4YaIOLIEMYCSl, €CJIH:

- paboTa BBINOJHEHA MOJTHOCTHIO;

- BCE 3aJlaHUsS BBITOJHEHBI MPABWIIBHO, BO3MOYKHA OJHA HETOYHOCTH WU
ONKCKA, HE SIBIIAIONIASCS CIICICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs Y4eOHOTro
MaTtepuania;

«4» 0aJ1a BBICTABJISIETCHA 00y4AKOIIEMYCSl, €CJIN:

- paboTa BBHITIOJIHEHA TOJHOCTHIO UM He MeHee yeM Ha 80 % or oObeMma
3aJlaHus, HO B HEW UMEIOTCSA HEJIOUETHI M HECYIIECTBEHHbIE OIINOKH;

- paboTa BBINOJIHEHA TMOJHOCTHIO, HO HCIIOJIb30BAaHbl HaWMEHEe
ONITHUMAJTbHBIE TIOJIXO/IBI K PEIICHUIO TIOCTABIICHHOH 3a/1a4H;

«3» 0aJju1a BhICTaBJIACTCH 00y4ar0IEeMYCsl, €CJIu:

- paboTa BbINOJHEHa 0OJieeé 4YeM HAaroJOBUHY, JAOIYIIEHO Ooiee Tpex
OIINOOK;

«2» 0aJ11a BBICTABJISAETCHA 00Y4aIOIIEeMYCsl, €CJIN:

- paboTa BBIMOJHEHA MEHBIIIC YeM HAITOJIOBHHY WJIA COJICPYKUT HECKOJIHKO
CYIIIECTBEHHBIX OITMOOK; padoTa HE BBIMOJIHEHA.
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MunuctepcTBo Tpancnopra Poccuiickoii ®egepanun
DenepaibHOE ATEHTCTBO KeJIe3HOA0P0KHOI0 TPAHCIOPTA
DenepajibHOE TOCYIAPCTBEHHOE OI0KeTHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«IIpMBOJIKCKMH TOCYy1apPCTBEHHbIH YHUBEPCUTET MYTel COOOIEHUsI»

PaccmoTtpeno:

Ha 3aceIaHuM [TUKIOBOU
KOMMCCHH
o0mmenpoeCCHOHAIBHBIX H
MaTeMaTHdYCCKUX AUCHUITIINH
[Ipotokomr Ne

Buier Nel
JAnddepennupoBaHHbIH 3a4eT
M0 AUCLUIUINHE
OII.01. Un:xenepHasi rpaduka
JUISL CHIEIIUAIbHOCTH

23.02.01 Opranuzanus nepeBO30K U

Yr1Bepxnaro:
HavanpHuk yueOHOrO OTHIENA
®.1.0.
20 T

« »

OT «__ » 20 . yIpaBJICHUE Ha TpaHCIIOpTe (110
[Ipencenarens 1IK BHJIaM)
®.1.0. ['pymnbr
[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIMOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

Paccmorpeno: buner Ne2 YTBepxaaro:
Ha 3aCEelaHUH LIUKJIIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yueOHOTo oTHIENa
KOMMCCHH 10 TUCLHUILINHE d.N.0.
obmenpopeccuoOHaIbHBIX U OI1.01. Mn:xenepHas rpaguka « » 20 T
MaTEeMaTHYECKUX AUCUUTUIINH JUISL CTICUATbHOCTH
[Tpotokomn Ne 23.02.01 Opranu3zaiiusi IEPEBO30K U
OT «__ » 20 yIpaBjeHHE Ha TpaHCIIOpTe (110
[Ipencenarens LIK BHJIaM)
®.1.0. I'pyminibr
[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
" @26
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O
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SN’ M 777 7 |
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3acelaHuM ITUKJIOBOH

KOMHCCHH

o0menpodeCCHOHATBHBIX U
MaTeMaTHYEeCKUX AUCIUIUTHH

[TpoTokoma Ne
OT «___ »

20

[Ipencenarens LIK
®.1.0.

T.

Buiaer Ne3
JuddepeHupoBaHHBIN 3a4eT
10 JUCLUIUINHE
OI1.01. Mn:xeHepHasi rpapuxa
U1 CIIELIUAIbHOCTH
23.02.01 Opranusanus nepeBo30K
1 yIpaBJICHHE Ha TpaHcopTe (110
BHJIaM)

I'pymisr

Y1Bepxaaro:
HauanbHuk yueOHOTo oTHIENa
@.1.0.
20 T

« »

[TepeuepTuTh, HCTIPABIISS JOMYIIECHHBIC OMIHOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DeaepanbHOE ATEHTCTBO 7KeJIE3HOAO0POKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aC€JaHUU [IUKIIOBOM
KOMHUCCHUH
o0menpodeCCHOHATBHBIX U
MaTEeMaTHYECKUX AUCUUTUIINH
[Iporokom Ne
OT «__ » 20
[Ipencenarens LIK

©.1.0.

Buier Ne4
Ju¢ppepeHpoBaHHbIN 3a4eT
10 TUCUUIUINHE
OI1.01. Un:xeHepHasi rpapuxa
JUISL CTIEUAIBHOCTH

23.02.01 Opranusanus nepeBo30K 1

ylpaBJIeHUE Ha TpaHcnopre (110
BHJIaM)
I'pymmsr

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa
©.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH

20
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro o0pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUM UKIOBOM
KOMMCCHH
o0menpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JUCLUUILINH
[Iporokom Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

Buier NeS
JAuddepenuupoBanHblii 32aueT
10 TUCLUIUINHE
OI1.01. Mn:xeHepHasi rpapuxa
JUISL CIIELUAIbHOCTH

23.02.01 Opranu3anus nepeBo30K 1

yIpaBJICHHE Ha TpaHcropTe (110
BHJIaM)
I'pymisr

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa

©.1.0.

« »

20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aC€JaHUU [IUKIIOBOM
KOMHUCCHUH
o0menpodeCCHOHATBHBIX U
MaTEeMaTHYECKUX AUCUUTUIINH
[Iporokom Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

Buier Ne6
Ju¢ppepeHpoBaHHbIN 3a4eT
10 TUCUUIUINHE
OI1.01. Un:xeHepHasi rpapuxa
JUISL CTIEUAIBHOCTH

23.02.01 Opranusanus nepeBo30K 1

ylpaBJIeHUE Ha TpaHcnopre (110
BHJIaM)
I'pymmsr

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa
©.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH

R20

IIpenonaBarens
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIEro 00pa3oBaHusA
«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aCeJaHUM UKIOBOM
KOMMCCHH
o0menpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JUCLUUILINH
[Iporokom Ne
OT «__ »
[Ipencenarens LIK
®.1.0.

20 T

Buaer Ne7
Ju¢ppepeHpoBaHHbIN 3a4eT
10 JUCLUIUINHE
OI1.01. Un:xeHepHasi rpapuxa
JUIS CIIELIUAIbHOCTU
23.02.01 Opranusanus nepeBo30K 1
yhpaBiieHHe Ha TpaHcnopTe (1o
BHJIaM)

['pynmsl

Y1Bepxaaro:
HauanbHuk yueOHOTo oTHIENa
@.1.0.
20 T

« »

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

HA 3aC€JaHUM UKIOBOM
KOMHCCHH
o0menpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JUCLUUILINH
[Iporokom Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

Buier Ne§
JAuddepenuupoBanHblii 32aueT
10 TUCLUIUINHE
OI1.01. Mn:xeHepHasi rpapuxa
JUISL CIIELUAIbHOCTH

23.02.01 Opranu3anus nepeBo30K 1

yIpaBjeHHE Ha TpaHCIIOpTe (110
BHJIaM)
['pynmsl

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa
@®.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aCeJaHUM UKIOBOM
KOMHUCCHUH
o0menpopeCcCHOHANBHBIX U
MaTEeMaTHYECKUX AUCUUTUIINH
[Iporokom Ne
OT «__ » 20
[Ipencenarens LIK

®.1.0.

Buaer Ne9

JuddepeHupoBaHHBIN 3a4eT

10 JUCLUTIINHE

OI1.01. Mn:xeHepHasi rpapuxa

JUTSL CIIELNATIbHOCTH

23.02.01 Opranu3anus nepeBo30K 1
yIpaBjeHHE Ha TpaHCIIOpTe (110

BHJIaM)
['pynmsl

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa
@®.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

Paccmorpeno: buser Nel( YTBepxaaro:
Ha 3aCelaHUM LIMKJIOBOU Ju¢ppepeHpoBaHHbIN 3a4eT HauanbHuk yueOHOTo oTHIENa
KOMMCCHH 10 TUCLHUILJINHE d.N.0.

OI1.01. Un:xeHepHasi rpapuxa « » 20 1.

o0menpodeCCHOHATBHBIX U
MaTeMaTHYECKUX TUCIUILTHH
[TpoTokoma Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

JUISL CIEUAIIBHOCTH

23.02.01 Opranusanus nepeBo30K 1

yIpaBJICHUE HA TpaHCIIOpTe (110
BHJIaM)

I'pymmsr

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH

934

IIpenonaBarens
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Munucrepcerso Tpancnopra Poceuniickoin ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

Paccmorpeno: buser Nell YTBepxaaro:
Ha 3aCEelaHUH LIUKJIIOBOU Ju¢ppepeHpoBaHHbIN 3a4eT HauanbHuk yueOHOTo oTHIENa
KOMMCCHH 10 TUCLHUILJINHE d.N.0.
obmenpopeccuoOHaIbHBIX U OI1.01. Nu:xenepHas rpaguka « » 20 T
MaTEeMaTHYECKUX AUCUUTUIINH JUTSI CTICUATbHOCTH
[Tpotokomn Ne 23.02.01 Opranu3zaiusi NIEpeBO30K U
OT «__ » 20 yhpaBiieHHE Ha TpaHcrnopTe (1o
[Ipencenarens LIK BHJIaM)
®.1.0. I'pyminibr
[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aC€JaHUU [IUKIIOBOM
KOMHUCCHUH
o0menpodeCCHOHATBHBIX U
MaTEeMaTHYECKUX AUCUUTUIINH
[Iporokom Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

Buier Nel2
JAuddepenuupoBanHblii 3aueT
10 JUCLMILINHE
OI1.01. Un:xeHepHas rpauka
JUISL CHIELUAIbHOCTH

23.02.01 Opranuzanus nepeBo3oK 1

ylipaBJIeHUE Ha TpaHcropre (110
BHJIaM)
['pymmsl

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa
©.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH

|
-

‘C"v

[
L

92

IIpenonaBarens

lTodbecxa

245




Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro o0pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUM UKIOBOM
KOMMCCHH
o0menpodeCCHOHATBHBIX U
MaTeMaTHUYECKUX JUCLUUILINH
[Iporokom Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

buier Nel3
Ju¢ppepeHpoBaHHbIN 3a4eT
10 TUCUUIUINHE
OI1.01. Un:xeHepHasi rpapuxa
JUISL CTIEUAIBHOCTH

23.02.01 Opranusanus nepeBo30K 1

yIpaBJICHUE HA TpaHCIIOpTe (110
BHJIaM)
I'pymmsr

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa
@®.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucrepcerso Tpancnopra Poceuniickoin ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:
Ha 3aCeJaHUM UKIOBOM
KOMHUCCHUH
o0menpopeCcCHOHANBHBIX U
MaTEeMaTHYECKUX AUCUUTUIINH
[Ipotokon Ne
OT «__ » 20
[Ipencenarens LIK

®.1.0.

Buier Nel4
JAuddepenuupoBanHblii 32aueT
10 TUCLUIUINHE
OI1.01. Mn:xeHepHasi rpapuxa
JUISL CIIELUAIbHOCTH

23.02.01 Opranusanus nepeBo30K

U yIipaBJIeHHE Ha TpaHCHopTe (110
BUJIaM)
['pynmsr

YTBepxaaro:

HauanbHuk yueOHOTo oTHIENa
®.1N.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucreperso Tpancnopra Poceniickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUM UKIOBOM
KOMMCCHH
o0menpopeCcCHOHANBHBIX U
MaTeMaTHUYECKUX JUCLUUILINH
[Iporokom Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

buier NelS
Ju¢ppepeHpoBaHHbIN 3a4eT
10 JUCLUIUINHE
OI1.01. Un:xeHepHasi rpapuxa
JUIS CIIELIUAIbHOCTU
23.02.01 Opranusanus nepeBo30K 1
yhpaBiieHHE Ha TpaHcrnopTe (1o
BHJIaM)

['pynmsl

Y1Bepxaaro:

HauanbHuk yueOHOTo oTHIENa
@®.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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Munucrepcerso Tpancnopra Poceuniickoin ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

PaccmoTtpeno:

Ha 3aCeJaHUM UKIOBOM
KOMHUCCHUH
o0menpopeCcCHOHANBHBIX U
MaTEeMaTHYECKUX AUCUUTUIINH
[Ipotokon Ne

oT« » 20 T

[Ipencenarens LIK
®.1.0.

buier Nel6
Ju¢ppepeHpoBaHHbIN 3a4eT
10 TUCUUIUINHE
OI1.01. Un:xeHepHasi rpapuxa
JUISL CTIEUAIBHOCTH

23.02.01 Opranusanus nepeBo30K 1

yhpaBiieHHE Ha TpaHcrnopTe (1o
BUJIaM)
['pynmsl

YTBepxaaro:

HauanbHuk yueOHOTo oTHIENa
@®.1.0.

« » 20 T

[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH

@24
= @15, |
”
r‘—“‘"{ ! _ @25 : ?n |
| X ; ; | M16 | 3’,
] N
RIZ 5 Y
[ A O | {
: LI, Y,
Z , 4%
Nl 2% - Y00
T 1 2
\ |\ P77 | B 77
1!
(2 | 08,
X } -
< . . Y |
<+ i
S - //f:ﬁ — A I
il \Z2m\ZJ N
e : 2 1
56 20
e — — .
[ 125 -
Lmodxa
IIpenonaBarens

249




Munucrepcerso Tpancnopra Poceuniickoin ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE

yupe:KIeHHe BbICIIEro 00pa3oBaHus

«IIpMBOIKCKHUI TOCYy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

Paccmorpeno: Bbuser Nel7 YTBepxaaro:
Ha 3aCEelaHUH LIUKJIIOBOU Ju¢ppepeHpoBaHHbIN 3a4eT HauanbHuk yueOHOTo oTHIENa
KOMMCCHH 10 TUCLHUILJINHE d.N.0.
o0menpopeCcCHOHANBHBIX U OIL.01. Un:xeHepHasi rpadpuka « » 20 1.
MaTEeMaTHYECKUX AUCUUTUIINH JUTSI CTICUATbHOCTH
[Tpotokomn Ne 23.02.01 Opranu3zaiusi NIEpeBO30K U
OT «__ » 20 yhpaBiieHHE Ha TpaHcrnopTe (1o
[Ipencenarens LIK BHJIaM)
®.1.0. I'pyminibr
[TepeuepTuTh, HCTIPABIISS JOMYIICHHBIC OMIHOKH
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