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1. HACHHOPT ®OHJIA OHEHOYHBIX CPEACTB
1.1. O0iacTy npuMeHenust GoHIA OLEHOYHBIX CPEACTB

(DOH,II OOCHOYHBIX CPCACTB IIPCAHA3HAYCH IJIS KOHTPOJISA U OLICHKU O6pa?>OBaT€JIBHBIX
,ZIOCTI/I}KCHI/H?I CTYACHTOB, OCBOMBHIHNX IIpOI'paMMy y‘{€6H0ﬁ JUCHUITIINHBI «TCXHHYCCKOC

YEPUCHUE)
1.2. @opMBbI TEeKyHIero KOHTPOJS M TMPOMEKYTOYHOM AaTTecTalud Mo Yy4eOHOH
TUCHMILTHHE.

[IpeameToM OLEHKHM Cily’KaT YMEHHs W 3HaHus, npeaycMorpeHHble OKI'OC
cpenHero oOmero o0pa3oBaHUS MO  JUCHUIUIMHE «TEXHUYECKOE YEpUCHUE»,
HaIpaBJieHHbIE Ha (popMUpOBaHUE OOITUX U MPO(ECCUOHATILHBIX KOMITIETEHIUH.

[Ipn wu3ydyeHun y4eOHOM JUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOLIME BHUJbI
TEKYILIETO KOHTPOJISI 3HAHUM CTYJECHTOB:

[lucbMeHHBI KOHTPOJb B (OpME CaMOCTOATEIbHOM, KOHTPOJBHOM WM
MPAKTUYECKOM pabOThl XapaKTEpU3YEeTCsl BBIIIOJIHEHUEM MPAKTUUYECKUX 3aJaHuil 10
OTJIETIbHBIM TEMaM, MO3BOJISIET BBISIBUTh YPOBEHb YCBOCHHS TEOPETUUYECKOrO0 Marepuaia
Y yMEHUE NMPUMEHSATH MOJYUYEHHbIEC 3HAHUS HA PAKTUKE;

DopMOl MPOMEKYTOUHOM AaTTECTALMU 10 JUCUMIUIMHE SIBIACTCS
oughgepenyuposannsviti 3auem.  Wtorom 3au€ta  SBISIETCS OJHO3HAUYHOE pEIICHUE
«OTIINYHOY, «XOPOILO», «yJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHOM.

1.3. Pe3yJbTaThl 0CBOCHHS Y4€OHOM JUCUMILIMHBI, MOAJIEKALINE IPOBEPKe

B pesynbrare arrectanuu 1o y4eOHON TUCIUTIIIMHE OCYIIECTBIISICTCS KOMIUICKCHAS
MpoBepKa CHEAYIOIMX YMEHUM M 3HaHUM, a TakkKe JOCTHKEHHE CTyAEeHTaMu
CJIETYIOIINX MPEAMETHBIX Pe3yJIbTaTOB:

® yMEHHE BHJETh TpadUUECKyI0 3aJady B KOHTEKCT€ NPOOJIEMHOW CHUTyalliu B
OPYTUX JUCIHIUIMHAX, B OKPYXKAIOMIeW JKU3HU; yMEHHE TOHUMATh W
WCIIOJIb30BaTh rpadMuECKue CPEICTBA HATIIITHOCTH (PUCYHKH, YEPTEIKH, CXEMBI H
Jp.) JUTS WIUTFOCTPAIiH, HHTEPIIPETAIINN, apTyMEHTAIUH;

® [IOHUMaHUE CYIIHOCTH AJITOPUTMUYCCKUX MPEANUCAaHUN U YMEHHUE JIEHCTBOBAThH B
COOTBETCTBHH C MPEJIOKEHHBIM aJITOPUTMOM;

® yMEHHE IUIAHUPOBaTh U OCYIIECTBIATH JEATEIBHOCTh, HAMpPABICHHYIO Ha
pelIeHrE 3a7ad HCCIICIOBATEIbCKOTO XapaKTepa. MPEeIMETHBIX: (OpMHUPOBAHHE
MOHATUH O YepTekax B CHUCTEME NPSIMOYTOJLHOTO MPOCIUPOBAHUS, MPABUIAMH
BBINIOJIHEHUS YEPTEXEH, IPUEMOB IIOCTPOEHUS CONPSHKEHUH, OCHOBHBIMU
MpaBUJIaMU BBITIOJIHEHUS W OOO3HAYEHMsI CEYEHHM W pa3pe30B, YCIOBHOCTU
nzoopaxkenus u OO0o3HaueHus pe3bObl. (POpMUPOBAHHME TMPEACTABICHUNA O
BBITIOJTHEHUM TEXHUYECKOTO PUCYHKA U DCKU30B, U300paKEHUN COEIUHEHUS
JeTanei;

® OBJIAJICHUE PAITMOHAIBHBIM HCITOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB;

¢ (opMmHupoBaHHE YMEHUH U HABBIKOB aHAJIM3UPOBATH (DOPMY IIPEAMETOB B HATYypE U
Mo WX YepTexkam; (popMHUpOBaHWE YMEHHM W HABBIKOB YUTaTh U BBITIOJIHSTH
YepTeXKU W HATIHBIE W300pPKEHUS HECIOXKHBIX TMPEAMETOB, BBIOUPATH
HE0OX0MMOE YUCIIO BUJIOB Ha YePTEKAX;



¢ (opMHupOBaHWE YMEHHI OCYIIECTBIATH HECIOXKHOE MpeodpazoBanue (HOPMBI H
MIPOCTPAHCTBEHHOT'O MOJIOKEHHS TPEAMETOB U UX YaCTEM;

¢ (opmupoBaHUE YMEHUN MPUMEHSATH TpadUuecKre 3HAHMS B HOBOW CUTYyaIMH TIPH
pELIEHNH 3a/1a4 C TBOPUYECKUM COAEPKAHUEM;

® (QopmupoBaHHE MOHATHA O CHUCTEMax KOHCTPYKTOPCKOM M TEXHUYECKOH
nokymentanmu u ['OCTax, Buaax gokymeHTanuu, noib3oBartbess ECKJ u
CIIPABOYHOU JIUTEPATYPOH.

1. MACHHOPT ®OHJIA OHEHOYHBIX CPEACTB
1.1. O0iacTs npuMeHenust GOHIA OLEHOYHBIX CPEACTB

@DOHJT OLIEHOYHBIX CPEICTB MpeJHA3HAYEH JUIsl KOHTPOJISl U OLIEHKH 00pa30BaTeIbHbIX
JOCTHXKEHUM CTYJIEHTOB, OCBOUBIIUX MPOrpaMMy YYEOHOW TUCHUIIIMHBI «TEXHHUYECKOE

YEpUCHUE)
1.3. @opMbI TEeKylIero KOHTPOJS M TMPOMEXKYTOYHOM AaTTrecTalud Mo Yy4eOHOH
TUCHMILTHHE.

[IpenmeToM OLIEHKH CIIy>)KaT yMEHUs M 3HaHudA, npegycMmorpeHHsle OI'OC
cpeaHero ooOmero o0pa3oBaHUA MO JAUCHUIUIMHE «TEXHUYECKOE YEePUCHUS,
HalpaBJieHHbIE Ha (popMUpOBaHUE OOITUX U MPO(ECCUOHATILHBIX KOMITIETEHIUH.

[Ipn wu3ydyeHun y4eOHOM JUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOLIUE BHUIbI
TEKYLIEro KOHTPOJIsl 3HAHUM CTY/IEHTOB:

VYCTHBIA ONPOC — KOHTPOJb, MPOBOAUMBINA MOCIE M3YUYEHUs Marepuana B BUJEC
OTBETOB Ha BOIPOCHI, O3BOJISET HE TOJBKO MPOKOHTPOJIUPOBATh 3HAHUE TEMBI yPOKa,
HO U Pa3BUBATh HABBIKKM CBOOOHOTO OOIIEHNUS, TPAaBUIILHON YCTHOM peun;

TecTbl - KOHTPOJIb, MPOBOAUMBIN MOCIE HW3YYEHUs] Marepualia, Ipeanojaract
BBIOOP M 000CHOBaHHUE MPABMWIHBHOTO OTBETA HA BOIPOC;

[lucbMeHHBIE KOHTPOJIHL B (OpME CaMOCTOATEIbHOW, KOHTPOJBHOW  WIH
NPAKTUUECKOM pabOThl XapaKTEpPHU3YeTCs BBIMOJHEHHEM MPAKTHUYECKUX 3a/laHuil 10
OTJEJbHBIM TEMaM, IO3BOJISIET BBISIBUTh YPOBEHb YCBOEHHUS TEOPETUYECKOI0 MarepHalia
Y YMEHHE PUMEHATH MOTyYEHHBIE 3HAHUS HA TIPAKTHUKE;

@opMOl MPOMEXKYTOYHOM aTTECTALMU 110 JUCHUIUIMHE SBISECTCS
ougpgpepenyuposannsiti 3auém . HWtorom 3au€ra  SBISIETCS OJHO3HAYHOE pELICHUE
COTIMYHOY, «XOPOLIO», yJOBIETBOPUTEIBHOY, HEYAOBIECTBOPUTEIBHOY.

1.3. Pe3yabTaThbl 0CBOCHMSI Y4€OHOM JUCUMILIMHBI, NMOAJIEKALINE TPOBEPKe

B pesynbrare arrecranuu mo y4eOHON TUCIUTIIIMHE OCYIIECTBISICTCS KOMIUICKCHAs
MPOBEpPKA CIEAYIOIMMX YMEHHM W 3HAaHUM, a TakXKe JOCTHKEHHE CTyACHTaMH
CHEAYIOIINX MPEIMETHBIX PE3YJIbTATOB:

— c(OpMUPOBAHHOCTh MPEJACTABICHUNA O TEXHUYECKOM YEpUYEHUH  KaK 4YacTu
MHPOBOM KYJIBTYPBHI;

— BJIaJICHHE METOJaMH YNTaTh U BBIMOJIHATH ICKU3bI, pabourie U cOOPOUHBIE YEPTEKH
HECJIOXKHBIX J€TaJIel, TEXHOJIOTMYECKUX CXEM U aIlllapaToB;

— BJIAJCHUE .TEOMETPUYECKMMH IIOCTPOCHUSIMH U IpaBWIA BbIYEPUYMBAHUS



TEXHUYECKUX JieTaliel, CrocoObl TIpaUUecKoro MpeACTaBlICHUsS TEXHOJIOTUYECKOrO
00OpYyJIOBaHUS U BBIIIOJIHEHUS! TEXHOJIOTHUYECKUX CXEM;

— c(OpMUPOBAHHOCTH OCHOBHBIX MOJIOKEHU KOHCTPYKTOPCKOW, TEXHOJIOTUYECKON U
JpyroM HOPMAaTUBHOM JOKYMEHTALINH;

— BJIaJileHUe  OOUMMHU CBEACHUSMU O COOpDOYHBIX 4YepTexax, Ha3HAuYCHUE
YCIIOBHOCTEH W YINPOILICHUH, MPUMEHSIEMbIX B dYepTekax, MpaBuia OPOPMIICHUS U

YTeHHS padOUnX YEepPTEKEH;

Pegy_)'[],TaT],[ OﬁyquI/lﬂ: IToka3arein OllEeHKH (I)OpMa
6 pe3yJabTrara KOHTPOJISA U
yMeHHUSs, 3HAHUS U 001me OLleHU BAHHSI
KOMIIeTEeHIIH U
¥ 1. Hutath 4epTHXKBI BrimoaaeHust n300paskeHui OreHka
CpeJHEH CIOKHOCTU 1 U CXEM B COOTBETCTBHH C PE3YIBLTATO
CJIO’KHBIX KOHCTPYKITUH, TpeOyEeMBbIMH KPUTEPUSIMHU 5
U3JICITHH, Y3II0B 1 (I'OCT u T11.)
neraneii BBITIOJIHEHU
b
rpaduyueck
UXx,
MPaKTHUYECK
uX pabot u
CXEeM
Y 2. OnpeneneHue BhIMOJIHIEMbBIX Onenka
BLITIOJIFATE SCKU3BI, onepauuii. Onpenenenue PE3yNIbTaTOo
TEXHUYECKUE PUCYHKHU U B
IPOCTBIE YEPTEKH UCIIOJIb3YEMBIX MAaTepHaJIOB. ITTOHGHI
ACTAJICH, UX JJICMCHTOB, Onpenenenune UCHOJIb3yEMOI0
y3108 000pyIoBaHUS §
PYA ' rpaduueck
Ornpenenenue ucnonb3yeMbIX WX,
IpUCIIOCOOIEHUHN U IIPaKTUYECK
UHCTPYMEHTOB. ux pabot u
Ornpenenenue napaMeTpoB CXeM
KOHTPOJISI TOTOBOTO U3JICIUSI.
31 — mpaBuia yTEHUA [Iepeuncienue BUI0B Ouenka
TEXHUYECKOU KOHCTPYKTOPCKHUX pE3YyIbTaTO
JIOKyMEHTAIIUH JIOKYMEHTOB. B
BBITIOJIHEHU
VYkazanue
A
MOCJIEA0BATEIBHOCTH 3TAINIOB
a rpaduueck
YTEHUS YepTexKa. WX,
[Tepeuncnenue BUAOB MPAKTUYECK
TEXHOJIOTMYECKOI ux pabot u
JTOKYMEHTALINH. CXeM
[Iepeuncnenue nopsiaka
YTEHUS
TE€XHOJIOTHYECKON
UHCTPYKIIHUH




3 2. cnocoObl dopMyIUpOBKa HaGmonenue u otieHka

rpaguyeckoro OIpeAeIICHUS BBITTOJIHEHUSA
NpEACTABICHUS I'paduyecKoro uepreka. | NPaKTHYECKUX paboT.
0OBEKTOB,

Ilepeuncnenue O1eHKa yCTHOTO OMpoca.
IIPOCTPAHCTBEHHBIX

CoepKaHus

00pa3oB U cXeM

rpadugeckoro yeprexa.

[Tepeuncnenue pa3mMepos,

YKa3bIBACMbIX Ha

rpauecKoM YepTexKe.

®opMynHpoOBKa
OTpeeNICHUs
cnenudukamnmm.

3 3. nmpaBuna ®dopmynupoBka onpezenenus | Habmoaenue u
BBITIOJTHCHUS YEPTEKEH, yeprexa. OIlEHKA BBIITOJTHEHUS
TEXHUUCCKUX PUCYHKOB U | [Tepeuncienne conepkanus | IPaKTUYECKUX pador.
K308 yepTexa. OueHka yCcTHOTO

TEXHUYECKUX PUCYHKOB U onpoca.
ACKHU30B

3 4. TexXHUKY U Ilepeuncnenue popmaros HabGmonenue u
IIPUHIIAIIBI HAHCCCHUA HCIIOJIb3YEMBIX IIPH OLICHKA BBIITOJIHCHHUSA
pasMEpoB BBITIOJHEHHN IPAKTHYIECKUX PadoOT.

yeprexen. [lepeunciienue OueHka yCcTHOTO
MacHITaboOB UCTIONb3YyEMbIX orpoca.

TIPU BBITIOJTHCHUH YEPTEKEH.
[lepeuncnenue pasmMepon
4epTEKHBIX MIPUGPTOB
UCIIOJIb3YEMBIX TIPU
BBITIOJTHEHUHW YepTekKa
cornmacHo ['OCT. IIpaBuna
HAHECCHUsI Pa3MEPHBIX YHCETT
Ha YepTEeKE

23AJAHUA 11 ITPOBEAEHUSA TEKYIIEI'O KOHTPOJIA
2.1. KOMILUIEKT NMPAKTHYECKUX PadoT
IIpakTnueckas padora Ne 1.
IIpukiaagHble reoMeTpu4ecKre NOCTPOCHUS HA IIIOCKOCTH
BHuMaTensHO NpoOYnTaTh 3a/1aHHUE.

Lenb pabotsl: M3yunTh NpaBuiia U MPUEMBI BHIIIOJIHEHHUSI T€OMETPUUYECKHUX
IIOCTPOCHUH Ha IIIOCKOCTH. [IocTpoeHne NepneHIuKyispoB, ACJICHUE OTPE3KOB U YIJIOB



OTtiycTuM neprneHIuKyssip. BoccTaHOBUTH NEPHEHANKYIISIP U3 TOUKU HA MPSMYIO TOUKY,
PACIIOJIOKEHHYIO Ha IIPSMOM
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PaBZ[eJII/ITI) OTPC30K HpHMOﬁ. P a3aCIINThb OTPC30K HpHMOﬁ Ha YCTBIPC PABHBIC YaCTH
OTHOIIICHHH Mm:n

A) Paznenuts yron Ha ABe paBHble 4acTH. b)Pa3nenuTs npsmoii yroi Ha TpU paBHBIE YaCTH



3 3aganne Ha BHINOJHEHNE MPAKTHYECKO PadoThI:
Ha nucte ¢popmarta A4 1o cBoeMy BapuaHTy BBIIOJIHUTH JIETIEHUE OTPE3KOB, YIJIOB

1.4 IlopsaaoK BbINOJHEHUS PA0OTHI:

1 - BeIOEepuTE MacmTad U pacnoyiokeHre hopmara 4epTexa;

2 — BBINOJIHUTE JICTICHUE OTPE3KOB U YTIIOB

3 - o0OBemuTe YEPTEK.

IIpakTuyeckas padora Ne2
JlesieHrEe OKPYKHOCTH

1.1esan padoThbI:
1. HayuuTthCcsi NpaBWIBHO, BBINOJIHATH ACJIEHUE OKPYKHOCTH Ha YACTH.
1.2. KpaTrkue TeopuTHYecKHe CBEACHUSA:

Jlenenue OKpy>KHOCTH Ha BOCEMb PaBHBIX YacTeu

MIPOU3BOJIUTCS B CJICAYIOIIECH MOCJIEI0BATEILHOCTHU

1. IlpoBoadaT Be MEpHEHANKYJIAPHBIE OCH, KOTOPBIC

repecekasl OKpy»KHOCTh B ToUkax 1,2,3,4 nensr ee Ha

YEeThIPE PaBHBIC YACTH;
2. IlpumeHnsis U3BECTHBIN MPUEM JCIICHUS IPSMOIO yria
|~ Ha JBE PaBHbBIC YACTH IPH IIOMOLIH LIUPKYJIS HITH
YTOJIbHUKA CTPOSIT OMCCEKTPUCHI TPSAMBIX yTJIOB,
KOTOpBIE TIEPECEKASICh C OKPY>KHOCTHIO B TOUKax 5, 6, 7, u
L. 8 mensT KaxkIyro 4eTBEPTYIO YacTh OKPYKHOCTH
TIOTIOJIAM.




D | ) L Henenue OKPY)KHOCTH Ha TpH, IUECTh M JBCHAALATH
—  paBHBIX YacT€d BBINOJHAECTCS B  CIEAYIOLIEH
MOCJIEA0BATEIbHOCTH:
1. BeiOupaeMm B  KauecTBe TOYKM 1, TOUKY
[IEPECEUCHUs OCEBOM JIMHUU C OKPYKHOCTBIO
2. 3 Toukum 4 mepeceueHUsT OCEBOM JIMHUU C
. OKPY)KHOCTBIO  NPOBOAMM  OyTy  pPaguyCcom
— paBHBIM  paaMycy  OKpykHocTH R 10
IIEPECEUCHHUsI C OKPYKHOCTBIO B TOUKax 2 u 3;
3. Touknu 1, 2 u 3 gensaT OKPyKHOCTb Ha TPU PaBHBIE
4acTu;
4. U3 Toukm | mepecedyeHUsT OCEBOM JIMHUUA C
OKPY’KHOCTBIO IPOBOJUM YTy PaguyCOM PaBHBIM
paguycy OKpyKHOCTH R 110 mepeceueHus ¢ OKpy>KHOCTBIO B TOUKax 5 U 6;
5. Touku 1 - 6 gensT OKPYKHOCTh Ha LIECTh PABHBIX YaCTEH;
6. Jyru paguycom R, npoBeneHHbIE U3 TOYEK 7 U 8 MEPECEKYT OKPYKHOCTh B TOUKax 9,
10, 11 u 12;
7. Touku 1 - 12 nensit OKpyKHOCTh Ha ABEHA/IaTh PABHBIX YaCTEH.
JlenmeHune OKpy»KHOCTH Ha IIATh PaBHBIX YacTeN

Jlenenue OKPY>KHOCTM Ha TISITb  PaBHBIX  YacTeu
BBITIOJIHAETCA B CJIEIYIOIIEH MOCIIEI0BATEIbHOCTH:
1. W3 Toukm A paaumycoM, paBHbBIM paguycy
OKPYKHOCTH R, mpoBomuM Ayry, KOTOpas HEpeceyeT
OKPYKHOCTb B TOUKE B;
2. N3 Toukn B omnyckarloT NEpPHEHIUKYJSAp Ha
TOPU30HTAIBHYIO OCEBYIO JIMHUIO;
" - 3. U3 ocHOBaHus NEpHEHAUKYJIsipa - Touku C, pagnycom
= paBubM Cl, IpOBOAAT Ayry OKPY:KHOCTH, KOTOpas Iepeceder

[—

TOPU30HTAJIBHYIO OCEBYIO JIMHUIO B TOUKe D;

4. N3 touku 1 pagnycom paBHeiM D1, mpoBogsT nyry no nepecedeHust ¢ OKpy>KHOCTBIO
B TOuke 2, nyra 12 paBHa 1/5 1iauHbI OKPY>KHOCTH;
5. Toukn 3, 4 1 5 HaxoOAT OTKJIAJABIBAs LUPKYJIEM IO NaHHOW OKPYKHOCTH XOpPJBI,

paBHbIe D1.



B ': —— JleneHue OKpy)KHOCTH Ha CEMb PaBHBIX YacTe

1 ~— BBIIIOJIHAETCS B CJICAYIONIEH MOCIEA0BATEILHOCTH:
- 1. U3 touku A paamycom, paBHBIM PAANYCy
OKPYKHOCTH R, mpoBOIMM AyTy, KOTOpas mepeceyer
OKPY’KHOCTbh B TOUKE B;

2. N3 Touku B onyckaroT nepneHauKyssip Ha
TOPU30HTAIBHYIO OCEBYIO JINHHUIO;
3. Jinnny nepnenaukyisipa BC oTknaapBaoT oT

TOYKH | IO OKPYKHOCTHU CEMb Pa3 U MOJy4aArOT

1.3 3aganmne Ha BbIOJHEHHE PAKTHYECKOI PadOThI:
BrinosnHuTe B TE€TpaaM EICHUE OKPYKHOCTHU HA YAaCTHU. BeruepunBaHUe CONPSKEHUN
IIPOBOJUTCS C TOMOUIBIO LUPKYJIS 110 ONPEACICHHBIM IIPaBUIIAM.

1.4 IlopsaaoK BBINOJHEHUS PA0OTHI:

JlaHHOE 3aHsATHE BKIIOYAeT B ce€0s TPEHUPOBOUHBIE YIPAKHEHUS MPUOOpPETEHUS
HABBIKOB JUIS JAJIbHEWIIErO BBINOJHEHHUS Tpaduueckux padoT NpH BbIUEPUYUBAHHUH
KOHTYPOB TEXHUYECKUX JCTAJICH.

1 - BBIOJTHUTE JieJIEHUE OKPYKHOCTH Ha PaBHbIEC YACTH C MOMOILBIO LIUPKYIIS

I[CJ'I@HI/IC OKPY’KHOCTHU Ha paBHBIC YaCTH C ITOMOIIBIO HUPKYJIA

Paznenuth OKpyKHOCTh Ha 4 1 8 paBHBIX YacTeld Pa3nenuTh OKpYKHOCTh Ha 3 U 6 paBHBIX
qyacTeu

R2=AB
Rg &,
@
£ &
R
Pa3znenuth OKpyKHOCTh Ha 5 paBHBIX YacTeH Paznenuth OKpyXKHOCTB Ha.7 paBHBIX

yacTteu
IIpakTHyeckas padora Ne 3

HOCTpOCHHe JEKAJIBbHbIX KPUBbLIX



Iesb: HAYYUTHCA BBITOJIHATH MOCTPOEHHUS JICKAJIIBHBIX JIMHUN HA YEPTEKE.

ITopsinoK BBINOJHEHUSA

1. Heo6xoaumo mpon3BecT KOMIIOHOBKY BhIYEPUYUBAEMBIX JIeTajeil Ha popMmare,
UCIIOJIb3YS Ta0apUTHI M300pAKEHHS DJIEMEHTOB. 3aTEM TOCIIEIOBATENILHO BHITIOJHUTh
YIIPa)KHEHUS.

B TexHuKe BcTpedaroTCs A€TaNn, TOBEPXHOCTH KOTOPBIX 00pa30BaHbI MepeMeEIe-HIEM
KPUBBIX JIMHUM: 3JUIUIICA, YBOJIbBEHTHI OKPY>KHOCTH, ciupaiiu Apxumena u Jp. Kpusblie
JIVHUY HEJb35 TOYHO BBIYEPTUTH LIUPKYJIEM, IOITOMY OTIECIbHBIE TOY-KH 3TUX KPUBBIX
COEJUHSIOT IUIABHBIMU JIMHUSAMU IIPY MOMOIIHN JIeKald. OTCroa Ha3BaHUE - JICKAIbHBIC
KpUBBIE.

['unep6010¥i Ha3bIBAIOT MJIOCKYIO HE3AMKHYTYIO KPMBYIO BTOPOTO MOPSIKA, CO-CTOSIIYIO U3

JIByX BETOK, KOHIIbI KOTOPBIX YAAISIOTCSA B OECKOHEUHOCTh, CTPEMSICh K CBOMM aCUMIITOTaM.
['unep6ona oTMyaeTcs TeM, 4To Kaxaas Touka ee 00J1ajlaeT 0COObIM CBOMCTBOM: Pa3HOCTh
€€ pacCTOSTHUM OT ABYX JAHHBIX TOYEK-(OKYCOB €CTh BEJIMUMHA MTOCTOSIHHAS, paBHAS
PACCTOSIHUIO MEX]Ty BEpIIMHAMU KpUBOM. (puc 1)
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Puc. 1 O6pazoBanue runepOoIIbl

[{uk10MI01 HAa3BIBAIOT KPUBYIO JIMHUIO, MMPEACTABIISIIONTYIO COOOM TPAGKTOPHIO TOUKU A
MIPU NIEPEKATHIBAHUU OKPYKHOCTH (pucC. 2). JIJisi HOCTPOSHUS UKIOUIBI OT UCXOTHOTO
MOJIO’KEHUS TOUKU A OTKJIAJbIBAIOT OTPE30K AA], OTMEUAOT MPOMEKYTOYHOE MOJOKEHUE
Touku A. Tak, B nepecedeHun npsiMou, MpoXoasiied Yepe3 TOUKy 1, ¢ OKpyKHOCTBIO,
onucaHHOM n3 nenTpa O1, momy4aroT nepByro TOUKy HUKIouAbl. CoenuHss IIaBHOM
MPAMOI TOCTPOCHHBIE TOUKH, MOTYYAOT UKIOUTY.
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Puc 2 [locTpoeHne nMKIOUAbI

CuHyconioll Ha3bIBAIOT IUIOCKYI0 KpHUBYIO, M300paXarollyl0 H3MEHEHHEe CHuHyca B
3aBUCUMOCTH OT M3MEHEHHusi ero yria. JlJis mocTpoeHHsl CUHYCOWAbl (pUC. 3) HYKHO
pa3ieNuTh OKPYKHOCTh Ha PaBHbIE YACTH U HA TAKOE K€ KOJIMYECTBO PABHBIX YaCTEH
pazaenuTth oTpe3ok mpsimoit AB = 2nR. M3 OJHOMMEHHBIX TOYEK MACJICHHUSI MPOBECTH
B3aMMHO IEPHEHIUKYJSIPHBIC JIMHUM, B IIEPECEYCHUU KOTOPBIX II0JY4YarOT TOYKH,
IIPUHAJIEKAIIUE CUHYCOUJIE.

DOBOJIbBEHTOM HA3BIBAIOT IUIOCKYIO KpPUBYIO, SBIISIOLIYIOCS TPAEKTOpUEH JII000M TOUYKHU
OpsIMOM  JIMHUM, TIEPEKaThIBAEMOM IO OKpYXXHOCTH ©0e3 ckombxkeHus. [locTtpoenue
HBOJIbBEHTHI BBINOJIHSIOT B CIEAYIOIIEM MOpsIKe (puc. 4): OKPYKHOCTb JENST Ha paBHBIE
YacTH; IIPOBOJAT KacaTelbHbIE K OKPY)KHOCTH, HAIIPaBJICHHBIE B OJHY CTOPOHY H
MPOXOSIINE YePE3 KAKAYI0 TOUKY ACJIEHUS; Ha KacaTtelbHOM, Mpo CHHYCOMI0M HA3bIBAIOT
IJIOCKYI0 KPUBYIO, H300paXarolly0 U3MEHEHNE CUHYCa B 3aBUCUMOCTU OT U3MEHEHHS €ro
yria. Jns moctpoeHust cuHycouabl (pUc. 3) HYXHO pa3lefuTh OKPYKHOCTb Ha paBHBIC
YaCTU M Ha TAKOE K€ KOJIMYECTBO PABHBIX YAaCTEW pa3AesiuTh OTpe30k mpsiMon AB = 2nR.
N3 OOHOMMEHHBIX TOYEK JEJNEHUS MPOBECTH B3aWUMHO MEPIEHAMUKYJSPHbIE JIMHUH, B
[IEPECEUYCHUH KOTOPBIX MOJy4ar0T TOUYKH, IPUHAJICIKAILUE CUHY COUJIE.

DOBOJIBBEHTOM HA3bIBAIOT IUIOCKYIO KPUBYIO, SIBISIONIYIOCS TPAcKTOpUEH JHOO0OM TOUKH
OpsIMOM  JIMHUM, TEepeKaThIBaeMOl MO OKpyXHOCTH ©0e3 ckonbkeHus. [locTtpoenue
HBOJIbBEHTHI BBIIIOJIHSIOT B CIEAYIOIIEM MOPsIKE (pUC. 4): OKPYXKHOCThb JEJST Ha paBHBIE
4acTH; IIPOBOMAT KacaTelbHbIE K OKPY)KHOCTH, HAIIPaBICHHBIE B OJHY CTOPOHY H
MIPOXOJAIIME Yepe3 KaXAYK TOUYKY JEJICHHs; Ha KacaTeJIbHOW, NMPOBENECH- HOW Yepes
MOCJIEAHIOK TOYKY JCJIEHUS OKPYKHOCTH, OTKIJIQJIBIBAIOT OTPE30K, PABHBIN JUINHE
OKpYKHOCTH 27R, KOTOpPBII JENAT HA CTOJBKO KE paBHBIX yacTel. Ha nmepBoi kacaTenbHON
OTKJIaJILIBAIOT OJIHO JieTieHue 2nR/n, Ha BTOpoil — 1Ba U T. 1I.

Puc. 3 [locTpoeHne cHyCOUIbI
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Puc. 4 nocTpoeHue 3BOJIbLBEHTHI



[Ipoduiib pabounx nMoBepxHOCTEN 3yObeB OOJBIIMHCTBA 3y0UaThIX KOJIEC UMEET
ABOJILBEHTHOE O4epTaHue (puc. 5).
Puc.5

[Tomy4yeHHBIE TOUKHA COEAUHSIOT IIJIABHOM KPUBOM U IOJYy4arOT 3BOJIbBEHTY
OKPY>KHOCTH.
Cnupans Apxumena. Ha puc. 6 nzo0paxkena cnimpaib ApxumMesa. ITo MmIocKas
KpHBasi, KOTOPYIO OMUCHIBAET TOUKA, PABHOMEPHO ABMXKYyIIasica oT neHtpa O no
PABHOMEPHO BPAIAIOIIEMYCS PAHYCY.

Puc.6 cnupans Apxumena

ITo cniupanu ApxumMmena Hape3ar0T KaHABKY, B KOTOPYIO BXOST BBICTYIIbI Ky-JIAUKOB
CaMOIICHTPUPYIOIIETO TPEXKYJIAYKOBOTO MaTpoHa TOKapHOTO cTaHka (puc. 7). [lpu
BpaIlleHUH KOHUYECKOU IIECTEPHH, Ha OOpaTHOM CTOPOHE KOTOPOM Hape-3aHa CIMpaibHas
KaHaBKa, KyJa4KHd NEPEMEIIATCS.

[Ipu mocTpoeHNM JIEKATbHBIX KPUBBIX HA YEPTEIKE MOKHO BOCIIOJIB30BATHCS CIIPABOYHUKOM,
yTOOBI BCIOMHUTD, KaK JTO JIEJIAETCS.




Puc. 7. Cnupanp Apxumena Ha ThUIbHOM CTOPOHE 3y04aToro kKojieca TOKapHOTo
naTpoHa

[locTtpoenne »smmunca. Pa3mepsl ammurica ONpenesistoTcss BEIMYMHAMU — €T0
oonbioit AB u manoit CD oceii (puc. 8). OnuchIBaioT JABe KOHIEHTPUYECKUE OK-
pykHocTH. J{lnametp OGomblneit paBeH aiuHe 3ruiuinca (Oonbmoi ocu AB), nuametp
MeHbIIeH - mupune syumnca (Manoit ocu CD). [lensT GONbINYyI0 OKPYKHOCTh Ha
paBHbIEe YacTu, Hanpumep Ha 12. Touku neneHus COeqUHAIOT NPSIMbIMU, IPOXO/si-
IIMMU Yepe3 LEHTP OKpYyX HOCTEU. 3 Touek nepeceyeHus NpsMbIX ¢ OKPYKHOCTS-
MU TIPOBOJAT JTMHUHU, TTapajuielibHbIe OCAM 3iutuinca. [Ipu B3auMHOM nepecedeHuun
ATUX JIMHUI MOMy4ar0T TOYKH, MPUHAMJIEKAIIUE AIUTUICY, KOTOPbIE COSTUHSIOT OT
PYKH IUIaBHOW KPUBOW U OOBOJAT 1O JIEKATy.

Puc. 8 IToctpoenue rminnca
3ananue: [locTpoiiTe yepTekKu JEKaTbHBIX KPUBBIX (IOCTPOCHUE OCTABIIATh B TOHKUX

JII/IHI/ISIX), HCIIOJIB3Ys MapaMCTpPhl 3a1aHUA

Saganue Ne 1

Ommunce AB=100, CJI= 60

3amanue Ne 2



Huknouga D= 60

3amanne Ne 3

Cunycouna D = 60

IIpakTnueckas padora Ne 4

ConpsizxeHue JTUHAN

1.0ens padorer:  V3yueHue TUNOB JMHUM M NPUOOPETEHHE HABBIKOB WX BBIMIOJHEHUS B
cootBercTBUM ¢ ['OCT 2.303—-68%*.

2. BblonHeHNE MOCTPOCHUH CONPSKEHUN B OUEPTAHUM TEXHUYECKUX (OPM.

3. O3HakOMIIEHME C OCHOBHBIMH IIPAaBWJIAMH HAHECEHUS Pa3MEpPOB B COOTBETCTBUU C
I'OCT 2.307-68*.

1.2 KpaTkue TeopeTHuueCKie CBEICHUA:

B ouepranusax TexHuueckux GopMm UMEIOT MECTO IIJIaBHBIE IEPEXO/IbI OT OJAHOM JIMHUU K
Apyroil. DTHU TMJIaBHbIE MEpPEXO/bl HA3bIBAIOTCS compsbkeHusMu. W3 Bcero mHorooOpasus
CONPSDKEHUM  PA3JMYHBIX JIMHUM MOXKHO BBIJICIUTH CIEAYIOIIME OCHOBHBIE BHUJBI
CONPSDKEHUM: CONPSDKEHUE NPSMOM JIMHUM C JyIOM OKPYKHOCTH, COIPSDKEHHE JIBYX
PA3JINYHO PACIIOJIOKEHHBIX NPSMBIX JIMHUM MPU IIOMOIIU JYyTH OKPYKHOCTH, COIIPSKEHHE
Oyr JBYX OKpPYKHOCTEH IIpM TNOMOLIM MPAMBIX JIMHUM W CONPSIKEHHE OYI JIBYX
OKPY’KHOCTEW MPH MIOMOIIU TPETHEN.

JIyru OKpY’KHOCTEM, MPU MOMOIIM KOTOPBIX BBIMOJHAETCS COINPSKEHHUE, HAa3bIBAIOTCS
ayramu conpspbkeHue. s MoCTpoeHMsl JIyT'M CONpPsDKEHHsT HEOOXOJUMMO Ha 4YepTrexe
BBISIBUTH LIEHTP €€, PAJNYC 3TOM JyTH U TOYKHU CONPSIKEHUS, B KOTOPBIX Jyra CONPSDKCHHUS



MNEPpEXOAUT B COIPATracMbIC JIMHHH. 33.)13,B&$[CB OOAHHMM H3 3THUX IApaME€TPOB, OCTAJIbHLIC
MOKHO OIIpCACIIUTD Fpa(bI/I‘IGCKI/I.
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1.3 3aga
l. Ile 3 i . , a00umit uepTex
JETaJN.
2. Hanectu pasmepsl.
1.4 IlopsaaOK BbINOJHEHUSA PA0OTHI:
1. Yeprex BbIMonHsETCA Ha aucte Gopmata A4, opOpMIEHHOM PaMKOM M OCHOBHOM
Hagnuckto (185*55) B coorBercTBum ¢ 'OCT 2.104—68*. B macmTabe 1:1



2. Tlo pa3Mepam, B3SITBIM C UCXOIHBIX JJAHHBIX, YCTAHOBUTH Ta0apUThl N300PKECHUS U
MMOCTPOUTH Ta0APUTHBIN MPSIMOYTOJILHUK HAa YEPTEKE TaK, YTOOBI OYEPK JIeTaln
PaCIOJIOKUIICS TPUMEPHO B CEpeIMHE MoJist opMmarTa.

3. BriOpatb ocu koopAMHAT 1O 0a3aM JieTajau (3a Hayajio OTcueTa MPHUHSITh YKa3aHHBIC
OCEBbIC JIMHUU JIETAlIM) U HAHECTH MX Ha 4YepTexke. BrluepTUTh B TOHKHUX JHHHSX
KOHTYp JETaJH, MPOBE/s BCE BCIIOMOTATEIbHBIE TOCTPOSHUS /ISl IICHTPOB M TOYEK
CONPSIKEHUS TMHUU.

4. Hanectu pasmepsl B cootBetcTBuE ¢ ['OCT 2.307-68*. Ocoboe BHUMaHUE CIIETyeT
oOpaTUTh HAa PACIOJIOKEHNE PA3MEPHBIX YHCEI HAJl pa3MEPHBIMU JTMHUSMU

5. OcTaBUTh TOCTPOEHUS IIEHTPOB COMPSIKEHUS W TOYEK COMPSDKEHUS B TOHKUX
JTUHUSX.

6. Cnenath 0OBOJIKY UepTEXKa.

7. 3amnoiaHUTh OCHOBHYIO HAJIUCh.
BapuanTel 3axanuii

Kpsiuixa - Kopnyc

IIpumep BbINOJHEHHS PAGOTHI.
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IIpakTuyeckast padora Ne 5
IIpoenupoBanne reoMeTpUYECKUX TeJl

1. Heab pa6oThl: - MpUOOPECTH MPAKTUYECKHE HABBIKM B TOCTPOCHUU MPOCKIUN
r€OMETPUUECKUX TEJ.

1.2. KpaTrkue TeopuTHYecKHe CBEICHUS:



dopma  OOJBIIMHCTBA MPEAMETOB MPEJACTABIAET COOOM  CcoYeTaHHWE Pa3TUYHBIX
FCOMETPUUECKUX TeNl WM ux vacter. CrenoBaTesbHO, JJisi UYTEHHS W BBIMOJHEHUS
YyepTexeil Hy)KHO 3HATh, KaK U300paKar0TCs TeOMETPUUECKHUE Tela.

Huanuap. JIBe npoekuuu WIMHAPA UMEIOT POPMY PaBHBIX MPSIMOYTOJILHUKOB, TPEThS
- OKpyXHOCTb. [Ipoekiius umeer GopmMy OKPYKHOCTH Ha TUIOCKOCTH TMPOEKIIMMA, Mapa-
JIENbHOW OCHOBAHUIO UIUHAPA (PUCYHOK 1).

-
| f At |
e o Pucynok 1 | PrcyHOK 2
— s I |
Konyc. Ecmu 9d
TOPH30HTANIbHAS IJIOCKOCTh
MIPOEKLNN = rapajuieiabHa
OCHOBAHMIO KOHyCa, TO
TOPH30HTANIbHAS IPOEKIIUS

COBIAJAET C €r0 OCHOBAHMEM (paBHA €My), a OCTaJbHbIE JIBE MPOEKIHMH, TaK K€ KaK U y
MIPU3MBI, SIBIISIFOTCS TpeyronbHUKaMu (PucyHok 2).

Hpusma. {111 mpoCTOTEI pacCMOTPUM TPEYTOIbHYIO NMPSAMYIO Ipu3My. JIBe mpoexkuuun
NPU3MBI - MPSAMOYTIOJIBHUKH, a TPEThbsl UMeeT QopMy TpeyroibHUKa. B 3aBUCUMOCTH OT
PacoJIOKEHUs MPU3MbI OTHOCUTENIBHO OCEH MPOeKui (hOopMy TPEYroJbHUKA MOKET UMETh
Y TOPU3OHTANIbHAS, U (PpOoHTaNBbHAS, U TpoduiIbHas Tpoekuu (Pucynok 3).

IIupamupga. CuuraeM, 4YTO TOPU3OHTAJbHAA IUIOCKOCTh MPOCKLMN MNapajienbHa
OCHOBaHUIO nupamuabl. Torna ¢poHTanpHas M NpoduiibHas MPOEKIUH UMEIT (HopMy
TPEYrOJbHUKA, @ TOPU30HTAJIbHAS COBIIAJAET C OCHOBaHMEM NHpaMubl. Eciau nupamuaa
TpEyroJjibHas, TO ¥ TOPU30HTAJIbHASL IPOEKLIUs — TpeyroibHUK (PucyHok 3).

v
v,

PucyHok 3 Pucynok 4

Bonpoce! 1151 3aKkpenieHdsl TEOPETHYECKOr0 MaTepuaJia K NpaKTU4eckoii pabore
1. Kakue ¢urypsl noiayyarorcs npu IpoeuupOBaHUH IIMIIMH]IPA U TIOJTHOTO KOHyca?
2. Kakue pazMepbl HAHOCAT Ha YepTexke [MIINHAPA U MOJTHOTO KOHyca?



3. Kakoit ¢urypoii OyayT npoekuuu mapa?
3ananus I NIPAKTHYECKO# padoThI:
ITocTpOUTh B TpeX MPOEKIUIX FEOMETPUUECKHE TEa.
IIpumep BbINOJIHEHHsI PA0OTHI
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IIpakTuyeckast padora Ne 6
CeueHne reoMeTprMYeCKMX TeJ IVIOCKOCTAMM

1. Hean padorei: [locTpoeHNE KOMIUIEKCHBIX YEPTEKEN YCEUEHHBIX T€OMETPUUYECKUX TE,

HaXOXKJIEHUE JECHCTBUTEIHLHON BEIMYMHBI PUTYPHI ceueHUs. Pa3BepTka MOBEPXHOCTEH Te.
1.2. KpaTkue TeopuTHUYECKHE CBEIEHUSA

[TocTpoeHrEe KOMIUIEKCHBIX 4YEPTEXKEW MHOTOIPAaHHHMKAa M TeJla BpAIICHHS, a TaK ke
MOCTPOCHUE PA3BEPTKH M AKCOHOMETPHUM IMMOBEPXHOCTH TeENa, NOKAXEM Ha MpUMEpPE
YETBHIPEXYTOJIbHON MUPAMU/IBI.
3agaul MOCTPOEHMSI MPOEKIMHA TAKUX CEYEHH HEPEAKO BCTPEYAIOTCA IPHU BBINOJIHEHUHU
YepTeKeH JieTaie MalliuH U IpuOopOB.
NHorna HeoOX0auMO BBITIOJIHUTH PA3BEPTKH TMOBEPXHOCTHU TMOJBIX JETajed, YCEYEHHBIX
IJIOCKOCTBIO, HAIlPUMED, JJISI PACKPOS JIUCTOBOIO Marepualia, U3 KOTOPOTrO M3rOTaBIMBAIOTCS
nosible naetanu. Takue JeTanu OOBIYHO TNPEJCTABISIOT COOOW 4YacTH, BCEBO3MOXKHBIX
TpyOONPOBOIOB, BEHTWIAIIMOHHBIX YCTPOMCTB, KOXYXOB JJIS 3aKpbIBAaHUS MEXaHU3MOB,



OorpaxacHusl CTAaHKOB H T. II.

Puc. 1
Ha Pucynke 1  mpuBeneHO mepeceueHue YeThIPEXYrojibHONM NUpaMuabl (HPOHTAIBHO
MPOCLMPYIOIEH  IUIOCKOCThIO.  J[iisi  mocTpoeHuss  pa3BepTKH  HEOOXOIMMO  3HATh
JNEUCTBUTEIBHYIO BEIINYUHY
pebpa MAPaAMHUJIBIL. ITo
KOMILIEKCHOMY YEPTEXKY
MUPaMU/IBI, MPUBEJICHHOMY,
OIPEIEIIUTh JNEUCTBUTENBHYIO
BCcex ee pedep, kpoMe pedep 2 u
JleicTBuTenbHas BEJIMYMHA
MOCJIETHUX OIpEENIeHa MyTeEM UX
BpaleHus BOKpYT BBICOTBI
MAPAMHU/IbI hi () MOJIOKECHUS,
NapajuieIbHOro dbpoHTaNBEHON
B IUIOCKOCTH  mpoekiui. B pe-
3yJIbTaT€ TAKOTO BpAIllEHUS Kaxkaoe u3 pedep 2 u 4 ¢ mpoemnupyercs Ha (PPOHTAIBHYIO
IJIOCKOCTh MPOEKUUN B JEUCTBUTENBHYIO BEJIUUYNHY.
JleficTBuTenbHAS BEIMYMHA KOHTYpa CEUYCHHs, HEoOXomumas Il MOCTPOCHHS Pa3BEPTKH,
MOXXKET OBITh HalJICHa pPa3IMYHBIMU CIIOCOOaMM, (Ha pUCYyHKE 2 OHAa HaiiJleHa CII0CcOO0M
COBMEIIICHHS).
[TonoxxeHne aKCOHOMETPUYECKHX OCEHl OTHOCHUTEIIbHO TIE€OMETPUYECKOro, Teja CIeayeT
BBIOMpATh TakK, YTOObl MAaKCHUMaJIbHO YHIPOIIAIOCHh IOCTPOCHHE AKCOHOMETPHUYECKOM
npoeknuu. Ha pucynke 3 10O COOTBETCTBYIOIIMM KOOpJIMHATaM IOCTpOEHA  aK-
COHOMETpHUYECKass TPOCKIMS KKJIOHW BEpIIMHBI ycedeHHOW mnupamuabl. CoenuHsis
AKCOHOMETPUYECKUE MPOCKUMUA BEPUIMH, IOJYYalOT AaKCOHOMETPUYECKYID IPOECKIIHIO
YCEUYEHHOM NMUPaMU/IBI.

Kaxxaoro

MO>KHO
BEJINYMHY
4.

PucyHok 2 PucyHnok 3



2.

3aganus 11 NPAKTHYECKO padoThI:
BpINOMHUTE YepTEXK YCEUEHHOTO UWIMHApPA. HallTh AEHCTBUTENIBHYIO BEIMYMHY KOHTYpa
cedyeHus. O0O03HAYUTh MPOEKIIMH TOYEK.
IHopsiAok BBINOJTHEHHUS 0TYETA [0 NPAKTHYECKOH padore
BBINOTHUTE YEPTEXK YCEUEHHOTO LHJIMHIPA.
Haittu nelcTBUTENBHYO BEIUYMHY KOHTYpa CEUCHUS
IIpuMmep BbINoOJHEHHUs padoOT
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1. Heas padorbi: OBiageTh METOAUKON IOCTPOCHUSI TEXHUYECKUX PUCYHKOB U 3CKU30B

1.2. KpaTkue TeopuTHUYEeCKHE CBEICHUSA

Texnnuyecknii PUCYHOK - 3TO HaIJIAJHOE U300paKCHHE MpEeAMETa, Ha KOTOPOM, Kak
IIPAaBWJIO, TOKAa3aHbl BUAMMBIMU Cpa3y TPHU €ro CTOPOHBI. BBINOIHAIOT TEXHUYECKHE
PUCYHKH OT PYKH C MPUOJIN3UTEIBHBIM COXPAaHEHUEM IIPOIOPLIMIA MpeaMeETa.



[locTpoeHre TEXHUYECKOr0 PUCYHKAa I€OMETPUYECKOro Tela, KaKk M JII0OOro mnpeamera,
HAYMHAIOT C OCHOBaHMs. JIJ1s 3TOM 11eNM BHAYasie IPOBOJISAT OCH TIIOCKHUX (UTYD, JISKAIIUX
B OCHOBaHUU ITHUX Te.

Ocu cTposT, WCcmoib3ys chaeayomuid rpadudeckuii npueM. [Ipow3BONBHO BHIOHPAIOT
BEePTUKAJIBHYIO JIMHUIO, 33/al0T Ha HeH Jo0yl0 TOYKY M MPOBOAAT 4Yepe3 Hee JBe
nepeceKarommecs npsamele nof yriamu 60° Kk BEpTUKaIbHON NpSIMOWA. DTH NMpsSMbIE U OyIyT
ocsiMu (UTYp, TEXHUYECKUE PUCYHKHU KOTOPBIX HY>KHO BBINOJIHUTH.

PaccmoTpum HekoTopsie ipuMepsbl. [1ycTh HE0OXOIUMO BBITIOJHUTh TEXHUUECKUN PUCYHOK
ky0a. OcHoBaHHMe Ky0a - KBaJparT CO CTOPOHOW, paBHOW a. [IpoBogum JMHUM CTOPOH
KBaJipaTa mapajijieIbHO MOCTPOSHHBIM OCSIM, BbIOMpas MX BEIWYMHY MPUMEPHO PABHOU a.
N3 BepmiviH OCHOBaHUS MPOBOJAUM BEPTHKAJIbHbBIC JIUHUU U HAa HUX OTKJIAJIBIBAEM OTPE3KHU,
MIPUMEPHO paBHbIE BBHICOTE MHOrOTpaHHMKA (I KyOa OoHa paBHa a). 3aTeM COEAMHSIEM
BEPIINHBI, 3aBEpIlIasi HOCTPOCHUE KyOa. AHATIOTUYHO CTPOSIT PUCYHKU APYTUX MPEIMETOB.

%C' 5&&
a &

TexHuueckue pUCYHKH OKPY>KHOCTH yIOOHO CTPOWTbH, BIUCHIBAs UX B PUCYHOK KBaJipaTa.
PucyHok kBagpara MOXKHO YCJIOBHO MPHUHSTH 32 poMO, a M300paK€HUE OKPY>KHOCTU - 3a
oBasl. OBan - urypa, cocrosias u3 Iyr OKPY>KHOCTH, HO B TEXHMYECKOM PUCOBAaHWU OHA
BBITIOJIHACTCS HE IUpPKyJeMm, a oT pyku. CrtopoHa pomba MPUMEpPHO paBHA JUAMETPY

0

n300pakaeMoi OKpyx HOCTH d . 8 2

Jlyist TOro 4yTOOBI BIHUCATh B POMO OBajl, MPOBOAST JAYTH CHA4ajaa MEXIy Toukamu 1-2 u 3-4.
Nx paanyc npumepHo paBeH pacctosuuio A3 (A4) u Bl (B2). 3atem npoBoasar nyru 1—3 u
2-4 3aBepmias TOCTPOEHUE TEXHUYECKOIO PUCYHKA OKPYKHOCTH.



Jlis n300paxkeHus: MWIMHIpPA HEOOXOAUMO MOCTPOUTh PUCYHKH €r0 HUXKHETO M BEPXHETro
OCHOBAHHUM, PacHoJIOKUB UX 0 OCH BPAILLIEHUS HA PACCTOSHUU, TPUMEPHO PABHOM BBICOTE
LUJIMHIpA.

Jlis  mocTtpoeHuss oceil Quryp, pacmojIOKEHHBIX HE B TOPH30HTAIBHOW IUIOCKOCTH
MPOEKIMH, & B BEPTUKAIBHBIX IIOCKOCTAX, JOCTATOYHO HA B3ATOW BEPTHUKAJIBHOW MPSMOU
4yepe3 MPOU3BOJIBLHO BHIOPAHHYIO TOUKY MPOBECTHU OAHY MPSMYIO, HAIIPABUB €€ BHU3 BIIEBO
uist puryp, napauiedbHbIX (PPOHTAIBHON IUIOCKOCTH MPOEKIUM, WM BHU3 BIPABO - IS
buryp, napanieabHbIX MPOGUIbHON MITOCKOCTU MPOESKITUH .

PasmemieHre oBajoB MpH  BBIIOJHEHWH TEXHUYECKUX PHCYHKOB OKPYXKHOCTEH,
PACIOJIOKEHHBIX B PA3IMYHBIX KOOPAMHATHBIX IUIOCKOCTAX, The 1 - TOpU3OHTAJIbHAS
MJIOCKOCTh, 2 — (pOHTaNbHAS U 3 - IpoUIIbHAS

TexHuueckre pUCyHKHU YJOOHO BBIIIOJIIHATH Ha OyMare B KJIETKY.

JIist mpuiaHusl TEXHUIECKOMY PUCYHKY OOJbIIEH HAIISTHOCTH MPUMEHSIOT Pa3InyHbIe
cnocoObl nepenaun oobema npeamMera. MiMu MoryT ObITh JTMHEHAS IITPUXOBKA,
mpadrpoBKa (IITPUXOBKA «KJIETOUKOI», TOUeUHOE OTTeHeHue. [Ipu sToM npeanonaraercs,
YTO CBET HAa MOBEPXHOCTH MaaeT ciieBa cBepXy. OCBEUICHHbBIE TOBEPXHOCTH OCTABISIOT
CBETJIBIMH, a 3aTEHEHHBIE MIOKPHIBAIOT IITPUXAMHU, KOTOPHIE TYIIIE TaM, IJie TEMHEE Ta Wi
MHas YacThb OBEPXHOCTHU MPEIMETA.



a ]

Wimpuxobxa

3AZJAHHUE 3. Ilo 4eprexy B NPSAMOYIOJBHBIX MPOEKIUAX BBINOJIHUTE TEXHUYECKHUU
PUCYHOK OJTHOU W3 JIeTalei

AJITOPUTM MOCTPOEHUSA TEXHUNYECKOI'O PUCYHKA AETAJIN
1.BbicTpoliTe B TOPU30HTAIBHOM IIJIOCKOCTEH OCHOBAHUE JETAJIM.
2.3 kpallHUX TOYEK MPOCKIMHU IPOBEIAUTE BEPTUKAJIbHBIC JIMHUU, OTIOXKHUTE Ha HHUX
PACCTOSIHME PABHOE pa3MepaM U3JCIUA B 3TOM HaIlPaBJICHHMU.



3. CoeIMHUTE TTOTYYEHHBIE TOUKH.
IIpuMep BbINOTHEHUS PAGOTHI
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IIpakTnueckas padora Ne 8
Pa3bemHbIe M Hepa3beMHbIe COEIUHEHHS

1. leab paGoThl: NPUMEHATh pA3IUYHBIE COCIMHEHUN Mpu CcOOpKEe MaIluH |
MeXaHU3MOB. Pa3BUTh HaBBIKM, B COCIWHEHMSIX pPa3IMUHBIX JeTayner npu coopke 1.2.
Kparkue Teopurnyeckue cBeeHUsA
Pa3bémHublie 1 Hepa3bEéMHbIE COCAMHEHUSD.

B mammHOCTpOCHUY BHIBI COSAMHEHUN OTACIBHBIX JeTajield B COOPOUHbIE €UHHUIIBI
MIPUHSATO JICJIUTh HAa JIBE OCHOBHBIEC TPYIIIbI; Pa3bEMHBIC U HEPA3bEMHBIE.
K rpynne pa3bEMHBIX COCTMHEHUN OTHOCSTCS COCTMHEHUS, KOTOPhIE MOYKHO pa30upaTh 0e3

pa3spyuiceHus UiIn IMOBPEKACHUA COCIUHUTCIIBHBIX 3JICMCHTOB.
| .

s} \; i

]T NN |
FEE Lo
(HJHI/IJquHoe, 00JITOBOE, BUHTOBOE)  (IIIITOHOYHOE) (IITITMHTOBOE)

K Hepa3zbEMHBIM COCTMHEHUSIM OTHOCSITCSI COCIMHEHUS, KOTOPBIE HEllb3s pa3o0paTh 0e3
pa3pyIlIeHUsI COSTUHUTEIBHBIX JIEMEHTOB WM MOBPEXKIACHUS JAeTajel. DTO COCAMHEHUS:
3aKJIENIOYHOE, CBAPHOE, COCIMHEHUE JIAMKOM, KIIECBOE.

Pacuer qyiiMHHBI CTEPKHS 3aKJIENKH ¢ TOTAMHOM rOJIOBKOM, omnpeienseTcs mo ¢Gopmyie;
L=S+(0,8...1,2)d, rne L-nmuHa cTepHs, S-TONIIMHA CKJIETBIBAEMBIX JTUCTOB, d-TraMeTp
3aKJICTIKH.

Pacu€t nnuHbl cTep:KHS 3aKIICTIKHU C MOJTYKPYIJION TOJI0BKOW ompeesieTcs o Gpopmyre
L=S+(1,2...1,5)d, rne L-nuHa cTepKHs, S-TONIIUHA CKICTBIBAEMBIX JIUCTOB, d-TuaMeTp



3aKJICTIKH.
CriocoObl oJTy4YeHHUs 3aKJIEMOYHBIX COSTUHEHUM.
Py4HBIMU MHCTPYMEHTAMMU:

cJIeCapHbIi MOJIOTOK, 00KMMKA, TOIIEPIKKA.

Al

i

t

MexaHu3upOBaHHBIMU UHCTPYMEHTAMU:

NHCTpyMEHTBI TSI pYYHOM KJIETKU.
[Tonmepsxka - MACCUBHBIN LIWIMHAPUYECKUM CTEPKEHD C JTYHKOW, COOTBETCTBYIOIIEU IO
dhopme ronoBke 3akaEnku. Cay>KUT OMOPOU JJIs 3aKJICTIKH.

OO0xxrMKa- CTep)KEeHb C TyHKOW Ha pabodei yactu. CiaykuT i odhopmiteHHs 00pa3yeMoit
TOJIOBKH

Harspkka- crepkeHb ¢ oTBepcTHeM B paboueit yacTu. Ciy>KUT IS CKAaTHS JINCTOB TEPe/T
KJIETIKOMU.
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3aiaHus I IPAKTHYECKO padoThI:
BBINIOJIHATE YEPTEkK ATANOB 3aKJICIIOYHOTO COCIMHEHNS BHJIOB 3aKJIETIOK U IIBOB
IIpumep BbInoJIHEeHUs padoT
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IIpakTueckas padora Ne 9
YrteHue U 1eTAJTUPOBAHUE YePTeKen

1. Heab pa6orbi: OCBOUTH METOJUKY UYTEHUS COOPOYHBIX YEPTEKEH, BBIIACISS JACTaIN
cOOpPOYHOTO YepTEeKa.

1.2. Kparkue TeopeTudeckue CBeeHHs

UreHueM CcOOpPOYHOI0 4YepTe:Ka HA3BIBAIOT MPOIECC ONPEACIICHUS] KOHCTPYKIIUH,
pa3MepoB M MPUHIIAIIA PAOOTHI U3CIHUS 10 €T0 YePTEKY.

1 ocHOBHOI HaAIIMCHU ONIPCACIINTE HAMMCHOBAHHUC U3ACIINUA U MaciTad I/I306pa}I<GHI/I$I;



I10 I/I306pa)KeHI/I$IM BBISICHUTDb, KaKHME BUAbI, pa3pe3bl, CCUCHUSA, BBIIIOJIHCHLI Ha YCPTCIKC U
KaKOBO, HA3HAYCHHUEC KaXXA0T'0 U3 HUX,

MPOYUTATh TEXHUYECKHUE TPEOOBAHMS HA YEPTEIKE U MIPOCTABICHHBIC Pa3MEPHI;
1o crienu(puKaIK ONpeIeTUTh Ha3HAYCHUE KaXKI0M AeTalu, MOJIOKEHHUE €€ Ha YePTEKE;

YCTAHOBHUThL CIIOCOOBI COCAMHEHHUS JeTajedl MeXJIy Cco0OM W WX B3aWMOJICHCTBUS,
ONPEICIIUTD MPEACIbI IEPEMEIICHUS TOABUXHBIX JETAJICH;

MOCJIEIOBATENIbHO JUISl KaXAOW JI€Taju, BXOASIIEH B COOPOUHYIO €IUHUILY, BBIACHUTH €€
reoMeTpudeckue Gopmbl U pa3MeEphL, T. €. ONPEAETUTh KOHCTPYKIHUIO JI€TaJH;

MBICJICHHO MPEJICTaBUTh BHEITHUE, BHYTPEHHUE (POPMBI M3JICIUs B IIEJIOM U pa30o0paThCs B
ero pabore;

MOPSJIOK COOPKH U pa300PKU U3JENHS, T. €. NOPAIOK OTIACICHHS OAHOW JE€Talld OT APYroi,
KaK 3TO JIeJIAeTCA MPU AEMOHTAXKE U3JIEIHS.

JleTajimpoBaHue — STO IPOIIECC BBHIMOJHECHHUS pabOYMX YepTe,ed JeTancil, BXOIAIIUX B
u3JIenre, Mo cOOPOYHOMY UePTEeXKYy HM3ICIHSA. DTO HE MPOCTOE KOMUPOBAHUE M300paKeHUH
JeTanu u3 COOPOYHOTo YepTeka, a paboTa TBOpUYECKAs.

[lopsinok BhIMOAHEHUS paboOYero uepTeka JeTalud MO COOPOYHOMY YEPTEKY H3IEHUSI
aHAJIOTMYEH BBIMOJIHEHUIO YepTexa AeTanu ¢ HaTyphl. [Ipu 3ToM GopMmbl 1 pa3mepsl AeTaiu
OTPEEIISIFOTCS. IPU YTEHUU COOPOYHOTO YepTexKa.

HaumeHnoBanue neranu U ee 000O3HAYEHHE OINpeEAeNseTcs Mo crneurduxkanuu cOOpOYHOro
yepTeka, a Mapka Marepualia — M0 ONHMCaHUI0, TPUIOKEHHOMY K y4eOHOMY COOpPOYHOMY
YEPTEKY.

PacnonoxxeHrne neTanu OTHOCHUTENBHO (POHTANIBHON TUIOCKOCTH MPOCKIMHA, T. €. ee
TJIaBHBINA BHJI, BRIOMPAETCS UCXOMs M3 OOIMMX TpeOOBaHWM, a HE M3 PACIOJIOKCHUS e¢ Ha
coopouHoM dYepTeke. Uncio U conepkaHue M300paKCHHWH JeTalld MOTYT COBIAAaTh CO
COOPOYHBIM YEPTEIKOM.

Ha paGouem uepTrexe NOKHBI ObITh MOKa3aHbl T€ DJIEMEHTHI IETAIN, KOTOPbIE UJIU COBCEM
HE M300paXeHbl, WU H300paKEHbl YIPOILIEHHO, YCIOBHO, CXEMAaTUYHO Ha COOPOYHOM
yeprexe. K Takum areMeHTaM OTHOCSTCS:

JINTCHHBIC U IITAMIOBOYHbBIC CKPYIUICHU:, YKIIOHBI, KOHYCHOCTH

MPOTOYKH M KaHaBKH I BbIXO/Aa PE3bOOHApe3aroniero u nuimpoBaIbHOTO MHCTPYMEHTA;
BHEILIHUE, BHYTpEeHHME Packu, oOieryaromue npouecc cCOOpKU U3AENusl, U T. 1.



['He3na nJis BUHTOB M IIMWJIEK Ha COOPOYHBIX UepTekax M300paKkaroTCs YIPOIIEHHO, a Ha

paboueM uepTexe AeTaau THE3I0 JOIKHO ObITh BhiuepueHo B coorBeTcTBUM ¢ ['OCT 10549
—80.

Pa3mepsl getain onpenenstorcs MyTeM 3aMepOB (€CIM OHM HE HAHECEHBI HAa YepTEeke) 10
coopounomy ueptexy. [Ipu 3TOM HY>KHO CIIeUTh, YTOOBI COMpPSIraéMble pa3Mepbl HE UMETU
pacxoxaeHui. PazMepbl KOHCTPYKTUBHBIX 3J€MEHTOB ((pacok, MpOTOYEK, YKIOHOB H T. [I.)
HY>KHO Ha3HayaTh [0 COOTBETCTBYIOUIUM CTaHAApTaM, a HE IO COOPOYHOMY YEPTEXKY.

Pa3zMeppl MINOHOYHBIX MA30B, HIIULEB, THE3] MO IIMWIBKA U BUHTHI, IEHTPOBBIX OTBEPCTUI
W JIPYyTUX JOJDKHBI OBITh B3STHI U3 COOTBETCTBYIOIIMX CTaHAAPTOB HA 3TU DJIEMEHTHI.
JlmameTpsl OTBEpCTUM [UJISI TPOXO/a KPEMEKHBIX H3IeIuil (BUHTOB, OOJITOB, IIIHIICK)
JIOJKHBI TIPOCTABIISITHCS C YUETOM XapakTepa COOPKH.

[IIepoxoBaTOCTh MOBEPXHOCTEW JETaNC OMpeAenseTcss Mo TEXHUUYECKUM TpeOOBaHUSIM,
OMHUCAHUIO, YCIOBUSIM PabOThI U3 U JAHHOMU JIeTalu B U3ACIIHUH.

UTOoOBI OLICHUTH M MPOCTABUTH HA YEPTEHKE IMIEPOXOBATOCTh MOBEPXHOCTEH JETAIH, HYKHO
OTPENICTINTh, COMNPSOKCHHOW WM CBOOOJHOM SIBISETCS JaHHAsS IOBEPXHOCTh, KAaKOB
XapakTep OKCIUTyaTallMOHHBIX TpeOoBaHWii K HeW u np. Jlosg TUNOBBIX JeTanei
PEKOMEHAYIOTCS ONPEACIICHHBIE TPAaHULIbI IPEICIIOB TAPaMETPOB HIEPOXOBATOCTH.

YTEHUE CBOPOYHOI'O YEPTEXA JIBOMHOI'O KJIATIAHA
[IpuHiun peiicTBus KianaHa craeayromuid. JKuakocTh IMOJ JaBIEHUWEM IIOCTYNAeT B
oTBepcTHEe AuaMeTp 18 BepXHEro HaKOHEYHUKa Kopiyca I, CKUMAET NPYKUHY 3, U B 3a30D
MEK/y KJIAllaHOM 2 ¥ KOPITyCOM MOCTYHAaeT Yepe3 OTBOJHOM (CJI€Ba) HAKOHEYHUK KOpITyca B
TUAPABIMYECKYIO CHCTeMY. ECiau CHATH 3amiyliky 7 ¢ HHKHEIO HAaKOHEYHMKA KOpILyca,
CBUHTHUB HAaKHWJHYIO TalKy 5, MOKHO B KOPIIyC 4Ye€pe3 HMIKHEE OTBEPCTHE IOJATh IPYTyIO
’KHUJIKOCTb, TTOJIKJIFOYMB KJIalaH KO BTOpoMy TpyOomnpoBoay. B aTom ciydae B cuctemy Oyzaer
IIOCTYIIaTh CMECh KUAKOCTEN.
CranpapTHbIX JeTanei kinanaH He umeeT. COOpOoUHbIN YepTeX BBIMOIHEH B MaciuTade 1:1.
Ha mecTe rmaBHOro BuJa BBINOJIHEH MOJHBIA MPOAOJBHBIA pa3pe3 KianaHa (ppoHTaIbHOM
IJIOCKOCTBIO CUMMETPHUHN U3JIENUSA. JTOT Pa3pe3 MO3BOJISET BBISIBUTh BHYTPEHHEE CTPOCHHUE
BCeX Jeraniedl kinanaHa. Ha MecTe BUaa CBepXy — COBMEILIEHHOE U300paK€HUE MOJOBUHBI
BUJIa U TOJOBUHBI TOPU30HTAJIBHOIO pa3pe3aB — A MIIOCKOCTBIO, TPOXOMAUIEN Yepe3 OCh
OTBOJHOIO HAKOHEYHMKA Kopriyca. Ha Buae cneBa BBIIOJIHEH MECTHBIM paspe3 1o
pe3p0oBOMYy OTBEepCTHIO BO (uiaHue kopmyca. Kpome 3THMX OCHOBHBIX H300pakeHUM
BBINIOJIHEHBI ceueHuss b— b u B — B.

UYeprex ABOMHOIO KilallaHa.
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3ananue 1JiA YTeHNsI COOPOYHOI0 YepTeKa

1. Ucnionb3yst cCOOpOUHBIN yepTex U3 2-3 J1eTalieil MPOBECTH €ro JETaJTupPOBAHUE U YTCHUE.
2. PaccMOTpeTh y3€1 U MPOBECTH €0 JIETATUPOBAHHUE.

3. Hcnonb3yss cOOpOUYHBIN 4YepTEX, BBINOJHUTH JICTAIUPOBAHMUE, OTMEThTE CTHOCO0
COE€IMHEHUS JIeTaJIeH.
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IIpakTuyeckas padora Ne 10
YC10BHOCTH ¥ yHIPOLIIEHHUS HA COOPOYHBIX YepTeskax
1. Heab padorbl: OCBOUTH METOAMKY UTEHUS COOPOYHBIX YEpPTEKEH, BBIICIS
YCIIOBHOCTH U YNPOILEHUSI COOPOYHOTO UepTexka.

1.2. Kparkue TeopeTudeckue CBeeHHs

COopouHbIe YepTEKH BBHITIOTHSIOT C YIPOIICHUSIMH, COOTBETCTBYIOLTUMH TPEOOBAHUSIM
crangaproB ECKJI (puc. 1).
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I.

Puc. 1. YnpomeHHbIe 1300paXkeHUsT Ha COOPOUHBIX YEPTEkKaX: a - pe3b00BOE COCTMHEHNUE;
0 - raiika
C HaKaTKOM; B - OOJITOBOE COEMHEHHUE; I - CBApHAs JIeTajlb

He wu3o0paxarorT ¢acku, OKpYIJICHHS, MPOTOYKH, YTIyOJICHUS, BBICTYIbI, HAKaTKH,
HACCYKH, OIUICTKH W JIPYyrue Mejkue 3jeMeHTHl (puc. 1, a, 06). He mokaspiBaioT 3a30pbl
MEXIy CTEp>KHEM U OTBepCTHEM (puc. 1, B).

He BblUepuMBAIOT KPBIIIKU, IIHUTHI, KOKYXH, MEPETOPOAKH M T. 1., €CIU HEOOXOIUMO
MOKa3aTh 3aKPBITHIE UMW COCTABHBIC YaCTH u3zienus. [Ipu 3ToM Hag N300paKeHUEM JENar0T
COOTBETCTBYIOIIYIO HAAMKUCh, HanpuMmep: «Kpolika mo3. 3 He moKa3aHay.

He u300pakatoT BUAMMBIE COCTABHBIE YaCTH U3/ICTHUS UIH UX DJIEMEHTHI, pac-
MOJIOKEHHBIE 33 CETKOM, a TAK)KE YACTUYHO 3aKPBITHIC BIEPEIN PACTIOIOKECHHBIMH
COCTaBHBIMU YaCTSIMH.

He BBIMOMHSAIOT HaAIMCH HA TaOIMYKax, PUPMEHHBIX TUIAHKAX, MIKaIaxX U APYyTHX
MOJ0OHBIX JIETANISIX, U300paxas TOJIbKO UX KOHTYP.

Wznenvs u3 mpo3padyHoro Marepuraia n300pakaroT Kak Henmpospaunbie. COCTaBHBIE YacTH U
WX JJIEMEHTBI, PACIIOJIOXKEHHBIC 3a MPO3PAYHBIMH MPEAMETaMH, JTOMYCKAETCS M300paKaTh
KaK BUIUMBIC, HAIIPUMED: IIKAJIbI, CTPEIKHA MPUOOPOB, BHYTPEHHEE YCTPOUCTBO

JamI " T. 11

TurnoBblie, NOKYMHbBIE U APYTHE HTUPOKO MPUMEHSIEMbIE U3/IETUs N300paKaroT

BHEITHUMU OYEPTAHUSIMU, KOTOPHIE BBITIOIHSIOT C YIPOIICHUSIMU - HE U300paKaroT MEJIKHE
BBICTYTIbI, BIIQJUHBI U T. 11.

bontoBele, mnunevHpie, BUHTOBBIC, IIITIOHOYHBIE, IITUIEBHIE, CBAPHBIE, KJICCHBIC U
KJICTIAaHbIE COCIMHECHUS M300pakatoT Ha COOPOUYHBIX YEPTEkKax, KaK MPABUIIO, YIPOIIEHHO
(puc. 1, a, 6, B, T). CBapHOe, masiHOE, KJICCHOE U3/ETINe U3 OJHOPOTHOTO Marepuaia B coope
C IPYTUMH H3ACITUSIMH B pa3pe3ax M CEUCHHSX MTPHUXYIOT KaK MOHOJMTHOE TEO (B OAHY
CTOPOHY), H300paXkasi TPaHUITY MEXKITY JCTAISIMH CIIONTHBIMH OCHOBHBIMU JIMHUSMH (PHC.

1,r).

Kpenexubie coeTMHEHHS Ha KPYIIILIX (IaHIIAX, HE TOMABIIKE B pa3pe3, YCIOBHO BBOST B
IUIOCKOCTh pazpe3a (puc. 2). Ilpu STOM yOpOIIEHHO H300pa)kal0T OJIWH JJIEMEHT, a
OCTaJIbHBIE MTOKA3bIBAIOT YCIOBHO
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Puc. 2. YnpomenHoe n300pakeHNe KPETeKHbIX COSIMHEHNI Ha (UIaHIax
Ha c60opovHBIX depTerkax MUIIYT CrIeIHaTbHbIe TEXHOJOTHICCKUE YKa3aHHsI, €CITH OHU
SBIIIOTCS] €IMHCTBEHHBIMHU (pHC. 3).
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Puc. 3. TexHonorudeckue ykazanusi Ha COOPOUYHBIX yepTexax (IpUMepHI)

HN300paxkeHue THMOBBIX COCTABHBIX YaCTel MU3AeINH

MHorue uznenuss MallnHOCTPOECHHUS COJEPIKAT TUIIOBBIE YCTPOMCTBA U COCIUHEHHS, MPU
BBIUCPUMBAHUU KOTOPHIX Ha COOpPOUYHBIX depTekax gomyckarorcs cranmapramu ECK]I
YCJIIOBHOCTH U YIIPOILLIECHUS.

VYIUIOTHUTENBHBIE YCTPOMCTBA MPEAHAZHAUYCHBI IJIS1 CO3JaHUSI TEPMETUYHOCTHU B
MOJIBUKHBIX M HEMOABHXKHBIX COCAUMHEHUSX AeTaned. K mpocTedimmm W3 HUX OTHOCAT
CATbHUKOBBIC YIJIOTHCHHSI, COCTOSIINE W3 HAXKUMHOW BTYJIKH, HAOMBKH W KPETEKHBIX



netanei. B xauecTBe HAOMBKY MCIOJIB3YIOT MEHBKY, aCOECTOBBIE WX TPpaUTOBBIC HIHYPHI,
KOJIbIIa U3 PE3UHBI U JIP.

Ha cOopouHbIX yepTekax calbHUKOBBIC YIUIOTHEHUSI U300pa’KalOT C HEKOTOPHIMU
YCJIIOBHOCTSIMH: CAJIbHUKOBYIO BTYJKY, COKMMAIOIIYI0 HAaOMBKY, M300pakaroT yriyOJIeHHON
JIMIIG Ha 2...3 MM;

MEKy BTYJIKOW (KOPIyCOM) M IITOKOM IMOKA3bIBAIOT 3a30D;

HAOMBKY 3aIITPUXOBBIBACT KaK HEMETAIUTMYECKUNA MaTEpHAIT;

MOBEPXHOCTH, MPKUMAOIINE HAOWBKY, BBITIOTHSIOT KOHUYECKOU (DOPMBI.

3a30pbl MEXKTY IJIOCKUMU TOPLIOBBIMU MOBEPXHOCTSIMU COEAUHSAEMBIX JeTalei

VIUIOTHSIIOT TOPLIEBBIMU

Bonpocsl u 3a1aHus

. Uto Ha3bIBaeTCs cOOPOUHOMN eqMHUTICH?

. Kaxoit ueprex HazbIiBaeTcss COOpOUHBIM?

. Kakue pazmepsl HaHOCSATCS Ha COOPOYHOM YepTexe?

. Kakue nzobpaxenust MOXXET cofiepKaTb COOPOUHBIN YepTex?

. Uro Ttakoe crnienudukanusa? KakoBo ee HazHaueHue?

. Kak Ha cOopouHOM uepTeke n300pakaroTcst KpenexHble AeTanu?

. O6bscHUTE, UCTIONB3YS pUC. 1, a, KaK BBIIIOJHEHA IITPUXOBKA CMEKHBIX JI€TaJCH.

. [lepeueptute B pabouyto TeTpaas puc. 1, 6, BELAETUTE IITPUXOBKOM IeTalH, MOMABIINE B
CEKYLIYIO IIOCKOCTb.

9. KakoBo Ha3HauYeHHWE HOMEPOB MO3UIINI HA COOPOYHOM UepTEKE?

10. ITpocTaBpTe HOMEpPA MO3UIMI HA U300pAKEHUH U3/AEUs, TPUBEACHHOIO Ha pucC. 1, B.
11. Paccmotpute cOopounslii ueptex «Kitou TopioBsiit» (puc. 2).
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Puc. 2 Kitod TOpIioBbI.

OTBeTbhTE HA BONIPOCHI 110 JAHHOMY YePTeKy:
— Kaxkue n3o0OpakeHust 1aHbl Ha yepTexe?

— Kak Ha3bIBatoTCA pa3Mepbl, HAHECEHHBIE HA YEPTEXKE?

— CkonbKo neraneit BXogUT B AaHHOe u3nenue? [lepecHuMuTe Ha  KalubKy YEPTEK U

MPOCTAaBbTE HOMEPA MO3UIINI, UCTIONB3YSI CIEUPUKALIUIO.

IpakTnueckas padora Ne 11.

YteHue v BHINOJHEHUE YepTexeH 1Mo npodeccuu



1. lleab padoThl: TproOpECTH MPAKTUUECKUE HABBIKM B YTCHUHW M BBITIOJTHEHUU YEPTEKEH,
COCTaBJICHHE TEXHOJIOTMUECKUX CXEM Y3JI0BOM COOPKM B MallIMHHOW rpaduke;

1.2. Kparkue TeopeTudeckue cBeeHHs

J1J1st TOTO 9TOOBI TO3HAKOMHUTHCS C YCTPOMCTBOM KaKOTO-JIMOO MpeaMeTa,
HE0OXO0IMMO TTPOYHTATh €To YepTeXk. MHKEeHephl, KOHCTPYKTOPHI, paboune,
TU3aliHePhI, ADXUTEKTOPBI, YUTAs YEPTEHKH, MBICJICHHO MPEACTABIISIIOT TOTOBOE
U3JIeNNE, COOPY>KEHHUE.

[IpounTaTh yepTex (ICKU3) — 3HAYUT MPEACTABUTH MO NU300PAKEHUSIM YepTexKa
00BbeMHYI0 (hOpMYy U300paKEHHOTO Ha HEM TIpeJMETa, MOCTpoiiku. B mporecce
YTEHHS YepTeka HEOOXOIUMO MOHATH HE TOJIBLKO (JOopMy B II€JIOM, HO U (hopMy
Ka)KJIOM 4acCTH 1eJ0T0. BaKHO BBIAIBUTH OpUEHTALIUIO TpeAMETa (IOCTPOMKHU) B
MPOCTPAHCTBE U PACIIONIOKEHNE KAXKIOW YaCTH OTHOCUTEIBHO JIPYT APYTa.
Yeprex clieqyeT YuTaTh B ONMPEACICHHON TTOCICI0BATEILHOCTH:

1) mo3HaKOMBTECH C COJIEPKAHUEM OCHOBHOM HAJIUCH YEPTexKa;

2) BBIIBUTE U300paskeHUs (BUJIbI, pa3pe3bl, CEYEHUS U JIP.), KOTOPBIMU
MPE/ICTABIICHO U3EIINE;

3)  BHHMMATEJIbHO PACCMOTPUTE U300PAKEHUS HA YEPTEKE ISl CO3/IaHUs
MIEPBUYHOTO MPEACTABICHUS O (hOPME JIETATU U €€ OPUEHTAIIMU B IPOCTPAHCTBE.
Br1siBUTE NPOEKIMOHHO CBSA3aHHbIE H300PAKEHUS KX /10T0 KOHCTPYKTUBHOTO
AJIEMEHTa U MBICJIEHHO TpejicTaBbTe UX (opMy. COOTHECHUTE MBICIECHHBIE 00PAa3bl €
NepBOHAYAIbHBIMU IPEACTABICHUAMHU O (pOpMeE MpeaMeTa AJisi TOro, 4ToOkl yoe-
IUTHCS B MPABUIIBHOCTHU MPEJCTaBICHUS (POPMBI. Y TOUHUTE B3aMMHOE
PacoJIOKEHUE KaKO0r0 KOHCTPYKTHUBHOTO 3JIEMEHTA OTHOCUTENBHO APYT Apyra
JUTSI TIOJTHOTO MTPABUIJIBHOTO MPEJICTaBICHUS (MTOHUMaHUSI) POpMbI 00BEKTa;

4) npeacTaBbTe BEIMYMHY MPEAMETA IO raOaApUTHBIM pa3MepaM U3AeIus,
IIPOCTABJICHHBIM HA YEPTEKE.

Ha aByx npumMepax mokaxkem MmpoIecc YTeHust n300pakeHH uepTexa.

[Tpumep nepseoiit (puc. 1, a). [Iporiecc uteHust n300pa’keHUi YepTexa OCHOBAH Ha
MIPE/ICTABIICHUN 3arOTOBKH, U3 KOTOPOU YAAISIOTCS HEKOTOPhIE OOBEMBI.
PaccmoTpeB n300pakeHust BUJIOB CIIEPEIN U CIIEBA, MOXKEM COCTaBUTH CIIOBECHOE
OTHMCaHME: 3ar0TOBKa UMeeT (hopMy IIPSMOYTOIBHOTO TIapayuienenunena. Bepxauii
yIQTSIEMBIA 00bEM MPEACTABISIET COOOM YETHIPEXYTONBHYIO MPU3MY, OCHOBAHUS
KOTOpOil — Tpanenuu. Takast popma nma3za Ha3bIBAETCS «JIACTOUKUH XBOCT». Jpyrue
yaansieMble 00beMbl UMEIOT (POPMY YETHIPEXYTOJIBHBIX IPU3M C KBAJIPATHHIMU
OCHOBAaHUSMU.

[Tpumep Bropoi (puc. 1, 0). M3yuas yeprex, mocienoBaTeIbHO BbIICIUM
IPOEKIIMOHHO CBA3aHHBIE N300PaKEHUS KaX/I0T0 2JIEMEHTA, ONPEAEIUB UX hopMmy.
Kpaiinss neBas yacTh npeaMera Ha INIABHOM M300paK€HUH yepTexa U300pakeHa
psIMOYTOJIBHUKOM, a Ha BUJIE ClI€Ba — KBaJpaToM. 3HAYMT, (hopMa 3TOro 3JIEMEHTA
JEeTalu NPEJCTABIAET COOOM YETHIPEXYTONbHYIO IPU3MY C KBaJpaTHBIMU OC-



HOBaHUAMU. JlpyToii 351eMeHT (OpMBI Ha TIIABHOM M300paKEHUN YepTeka
M300pakeH MPsIMOYTOJILHIKOM, Ha BUJIE CIIeBa — OKPY>KHOCTHIO. Clie1oBaTenbHo,
970 MHAP. CIeayIonyii SJIeMEHT Ha TIIABHOM H300paXCHUH YepTexa
M300pakeH Tparenrei, a Ha BUJe clieBa — JBYMsI OKPYKHOCTSIMH. Takue
MIPOEKIIMYA UMEET TOJILKO YCEUYEeHHBIH KOHYC. [IpemMeT nMeeT CKBO3HOE OTBEPCTHE,
M300pa’KeHHOE Ha TOJIOBUHE ()POHTAILHOTO pa3pe3a B BUJIC MIPSIMOYTOJIbHUKA
(IWITPUXOBBIMU U CIUIONIHBIMA OCHOBHBIMH JIMHUSIMH ), HA BUJIE CJIEBA —
OKPYXHOCTBIO MEHbIIIEro auametpa. CrienoBareabHO, OTBEPCTHE UMEET
UIMHApUYECKyto Gopmy. OObeTMHUB 00pa3bl OTACIBHBIX YaCTEH B ENbIA 00pas3,
MIPOYHUTAEM YEPTEK U COCTAaBHM CIOBECHOE OMHCaHKe: popma aeTanu
MIPEICTABIISACT COOON YETHIPEXYTOMBHYIO MTPU3MY C KBaJIPATHBIMUA OCHOBAHHSIMH,
IWIMHJP U yCEUSHHBINH KOHYC, PACIOJI0KEHHBIE COOCHO. Bob ocu mpeameta
MPOXOJUT CKBO3HOE IMJIMHIPUIECKOE OTBEPCTHE. B mpocTpaHcTBE OCh IpenMeTa
pacmonokeHa TOpU30HTAIBHO.
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" Puc. 1. Ueprexu aeTanei.
MpICiIeHHO CO3AaHHbBIN 00pa3 MOKHO 3a(UKCHPOBATH C IMTOMOIIBIO CIIOBECHOTO
onucaHus, rpadhUIeCKuX N300pakeHN (HapuMep, PUCYHKA) WU MOJIEIIH,
BBITIOJTHEHHOM U3 TJIACTHIIMHA, TIEHOIUTACTA U IPYTUX MAaTEPHAIIOB.
O0pa3 npeameTa, MBICIICHHO TPEICTABICHHBIN U 3a)UKCUPOBAHHBIN JTFOOBIM
CrIoco0OM (OMMCaHNEM, PUCYHKOM, MOICITBIO ), HEOOXOIUMO CPABHHUTH C YEPTEIKOM
TUTS TIPOBEPKH MTPABUIIBHOCTH €T0 MPOYTeHHsI. [[7151 3TOr0 Co31aHHbIN
MIPOCTPAHCTBEHHBIN 00pa3 BHOBb «KOAUPYEM» B IJIOCKUE U300pKEHUS YepTekKa U
COIIOCTABJISIEM TTOJTYYCHHBIE N300paKEHUS C TIEPBOHAYATBHBIM YepTekoM. Eciu
HN300paKEHUS YepTeKa COOTBETCTBYIOT APYT JIPYTY, TO (popMa mpovnTaHa BEpHO.
Ecnu HeT, To HEOOXOMMO JTOTIOTHUTEIHHOE MMPOUYTEHUE TEX AIEMEHTOB (DOPMBI,
M300pa’keHNE KOTOPBIX HE COTTIACYETCs ¢ UCXOAHBIMU JaHHBIMH.

3amaHus I NPAKTHYECKOIl padoThl.

1 IIpounTaTh U BBIIIOIHUTH CXEMY
2 CocTaBuTh NEPEUEHDb FJIEMEHTOB
3 Tlpumep odopmieHus IpeaCTaBICH HA PUCYHKE
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2.2. KoMI1eKT KOHTPOJIbHBIX padoT

Ne | TemaTrika KOHTPOJIBHBIX pabOT
n/n

1 IPOCLIUPOBAHUE

2 CoenvHeHNE U Iepeaavn

KonTpoabnas padora Ne 1
IIpoeuupoBanue
1 BapuanT

I CymHocTh poeurpoOBaHUs
2 IIpoekuuu reoMeTpUYECKUX Tell
3 IIpoeuupoBaHue MIOCKOCTH

2 Bapuant

1 TlpoenupoBaHue MIOCKOCTH MPOEKIIHIA
2 TIlpoenupoBaHue OTpe3Ka NPSIMON JTUHUU
3 TlocTpoeHune akCOHOMETPUUYECKUX MPOEKIU

OtanoH. 1 BapuaHT

2. CymHoCTh MPOeNMPOBAHMS 3aKIIFOUAETCS B TOM, UTOOBI Yepe3 3aJJaHHbIE TOUKH
MBICJIEHHO TIPOBOJIMJIUCH MPOCIUPYIOUINE JTYyUH JI0 IEPECEUEHUS UX ¢ KaKOU-TH00
MJI0CKOCTHI0. TOukM nepecedeHus NpoeupyOUX JIyueld Ha 3TOM TIIOCKOCTH U
Ha3bIBAIOTCS HPOCKYUAMU 3A0AHHBIX moyeK. B 3aBUCUMOCTH OT criocoba
MPOBENICHHUS MPOCIUPYIOIIUX JIyUYei pa3inyaroT EHTPAIbHOE U apaJlieIbHOe
MIPOEUPOBAHUE.
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Pucynok. 1. LleHTpanbHOE IpoenupoBaHue




[leHTpajibHBIC IPOEKIMHU

[Ipu neHTpasbHOM (KOHUYECKOM, MOJISIPHOM) MPOEUUPOBAHUY POEHUPYIOIINE JTyUn
BBIXOJIAT U3 OAHOW U TOW € TOUKH S, HA3bIBAEMOU LIEHTPOM (TOJIHOCOM) MPOESKLIUN
(puc. 1). Hampumep, a1 mocTpoeHus KpUBOU, Ipoxosien yepes Touku A, B, C,
BbIOMpaeTcs MPOU3BOJIbHAS TUIOCKOCTh Ipoekiuii I1 n yepes 3a1aHHbIe TOUKH KPUBOU
A, B, C npoBozsTcs Npoequpyromuye IpsiMble 10 NEpecedeHus ¢ II0CKOCThIo 11.
[Tonyuyennsie Touku A, By, C, KpuBOH ABIIAIOTCS NEHTPAIBHBIMU ITPOCKLIUSIMHU
HCXOJJHOI'O T€OMETPUUECKOro 00pasa, a o00pa3oBaHHas KOHUYECKast MOBEPXHOCTh
OOBSICHSIET BTOPOE Ha3BaHUE BUJIA TIPOCIIUPOBAHMUSL.

2.JIpoexkuuu reoMeTpu4eCKUX TeJ DopMbl ieTalieil, BCTPeYalnnxcs B TeXHUKE,
NPEACTABJIAIT cO00i coYeTaHMe PA3JINYHBIX FeOMEeTPUYECKHUX TeJ UM UX YACTe.
L5l BBINIOJIHEHNUS] M YTCHUS YepPTeKeid eTajieil Hy;KHO 3HATh, KAK M300paKaAI0TCH
reoMeTpr4ecKme Tesa.

ITocTpoeHne mMpoeKHMil NMPSIMOr0 NMIMHAPA € BEPTHKAJBHOW 0CchbK (puc. 1, a)
HAYNHAKT ¢ W300paKeHWsl OCHOBAHWS WWJIHWHAPA, NPEACTABJISIONICr0 Cc000i KpPYI.
IToCKOJABKY KpPYI  pACHOJIOKEH NapajuleJbHO IJIOCKOCTH mpoekuuin nl  wu,
cJe10BaTeJIbHO, M300pakaeTcsi HA Hel 0e3 WHCKAaKEHWH, ero TrOpHU30HTAJbHASA
IPOCKIMUA — KPYI, 2 (PpPOHTAINLHAA W NPOPUILHAA — TOPU3OHTAJbLHbIC OTPE3KH
NpSAMbIX, pPaBHbIE JUAMET Kpyra. @OpoHTajdbHasg M NPoQUIbHAS NPOEKUNH

WIHHAPA 0Y€PYMBAIOTCH OTPEe3KAMHU NPSAMbIX, NPEICTABJIAIONIMMHA NPOEKIHUN €ero
OCHOBAHUA M KpailHuX oOpasywiumnx. Ha Bcex npoeknusix npoBoasiT 0CM CHMMETPHUMN.
Pasmepbl HWIMHAPA ONpeJeasIIOTCH JMAMETPOM €r0 OCHOBAHUS U BBICOTOM.

®poHTajbHasgs ¥ _npoduibHble NPOEKNWH NWIHHAPA OJANHAKOBBI, I03TOMY B
JAHHOM _cjayvyae mnpoduiabHas mnpoekuus JjaumHag. Ha pwue. 1 yeprexm Bcex
reoMeTPHYeCKMX TeJI BbINOJHEHbI B TpPeX NMPOEKNHMAX JUIIb € TOH HeJabl0, YTO0bI
N0Ka3aTh, KAKHME MPOEKIIMU ITH TeJA HMEIOT.

OnHo wm300pakeHue KOHYca BpamieHus (puc. 1.0) cxomHo ¢ M300paxkeHHeM
uuauHapa. Tak, HA TOPM3OHTAJIBLHON NPOEKNNH KOHYC n300paskeH kpyrom. Ha Hem
HAHOCAT LIEHTPOBbIe JUHUM. /[MamMeTp Kpyra paBeH AMAMETPY OCHOBAHWS KOHYCA.

BA TUX _ M300paKeHWsl KOHYcA — paBHoOeJApeHHbIe TpeyroabHuku. Ha 3Tmx
NPOCKUUAX TAK/Ke HAHOCAT OCH cuMMeTpuu. /LId KOHyca YKa3bIBAKT AHAMETP €ro
OCHOBAHMS U BBICOTY.

Ha pwuc.l , ¢ npencraBjeHbl 4epresk W HALJIsi/IHOe M300paxkeHue 1apa. Bce
NPOCKIMU IIAPA — OKPYKHOCTU. /IMamerp mx paBeH auaMerpy mapa. Ha kaxaom
H300paKeHNH NPOBOIAT ICHTPOBbIE JMHUM.

Tak ke Kak W 1ap, Ky0 MMeeT TPU OAMHAKOBBbIE nmpoeknuu (puc. 1, 2). Bce rpann
ero — kpajaparbl. Pa3zmepnl Ky0a ompeneasiioT TPH W3MepeHHWsi: JAJIMHY, INMPUHY H
BbICOTY, PABHbIE MEKIY COO0M.




Puc. 1. IIpoekniny reoMeTpuYeCKHX TeJI

3. IlpoemupoBanue maockoctd. IlpencrtaBum cebe JBe B3aWMMHO NEPIEHIUKYISIPHBIC
IJIOCKOCTH TIpoeKmii H u V, mepeceueHHble TUIOCKOCThI0 P obmiero nonoxenus. PR u Pv
— cJIeabl IIOCKOCTH P.

[lepeceyeM MIIOCKOCTh P TOPU3OHTAJIBHBIMHU IUIOCKOCTSAMHU (IJIOCKOCTSIMM YPOBHEH) C
PaBHBIMM MHTEPBAJaMU MEXIY HUMH. B mepecedeHnu 3TUX IUIOCKOCTEN C MJIOCKOCThIO P
MOJIyYUM JIMHUHM, KOTOpPbIE HAa3bIBAIOTCS TOPU3OHTANSIMU. Bce Tropu3oHTanu OXHOM
IIJIOCKOCTH IapajuIeiIbHBI.

[leprieHIUKYISIPHO TOPU3OHTAISIM B IUIOCKOCTH P TpoBeAeM JHUHUIO. OTa JIMHUS
Ha3bIBaeTCA JIMHUEH Haubombiero ckara. [lmockocTd ypoBHEW JensiT ee Ha paBHbIC
OTPE3KH, Ha3bIBa€Mbl€ UHTEPBAIAMU TJII0CKOCTH (1,2,3, ..).

['opu3oHTanbHasi TPOEKIUs JUHUM HaAuOOJBIIET0 cKara ¢ HAaHECEHHBIMM Ha Heu
MHTEpBaJaMU HAa3bIBACTCS MAcIITadOM YKJIOHA IJIOCKOCTH U oOo3Hayaetcs P-. Maciitab
YKJIOHAQ BIIOJIHE ONPEAENSACT IOJOKEHUE IUIOCKOCTH B IPOCTpaHCcTBE. Ee ueprar aByms
JUHUSIMU: OJTHOM O0JIee TOJICTOM, IPYTroil TOHKOM, OKOJIO KOTOPOW CTaBIT OTMETKHU.

Yron a mexnay auHuen ckara M4' n ee mpoekuuend m'4 Ha3pIBaeTCs YIVIOM IaJICHUS
IUIOCKOCTH MJIM YITIOM HauOOJIBIIETO CKaTa.

CrnenoBaresibHO, yroj HaKJIOHA IUIOCKOCTH OMNPENEISIETCS KaK Yrojl MEXJy HaTypajabHON
BEJIMYMHON JIMHUM HAWOOJBIIEro CKaTa M JUHHEW Macmirada ykiaoHa. I HaXoIeHHUs



BEJIMYMHBI 3TOTO yIJla Ha MEpPHeHIUKYIsIpe K JuHuu Pi (K MacmTady yKJIoHa) B TOUuke 4
OTKJIaJIbIBacM OT Hee 4 equHuIlbl. COeIMHUB TOYKU M U 4, TIOJIyYUM MCKOMBIHN yTOI a.

[ImockocTh 0OIIEro TOJOKEHUS B MPOEKIMSIX C YUCIOBBIMU OTMETKAMH MOXKET OBITh
3a/aHa clieloM Pi ¢ yKa3aHHeM YIJia HaKJIOHA JJAHHOW IJIOCKOCTH K OCHOBHOM IIOCKOCTH.
[Ipoemmpytomas TUIOCKOCTh MOXET OBITh 3aJlaHa TOJNBKO OJHHWM CJIEJOM, KOTOPBIi
o6o3HauarT bs, @Pa, Teé u 1. 1. [110CKOCTh YPOBHS MOXKHO 0003HAuuTh 211, @Pn, Tn, tae n —
3HAYEHUE €€ YUCIOBOM OTMETKHU.

OCHOBHOM B MPOEKUUAX C YHUCIOBBIMM OTMETKAMH SBJISIETCA 3aJadya Ha OTBICKAaHUE
TOpPU30HTANEH 3a/laHHON IIOCKOCTH. Eciu miockocTh 3amaHa macmTaboM YKIIOHA, TO
TOPU30HTAIM TPOBOAAT TEPHEHAMKYISIPHO MaciiTaly YKIOHA 4Yepe3 HHTEePBaIbHbIE
nenenusi. Ecnu miockocTh 3ajjaHa WHBIM CIIOCOOOM, TO HEOOXOIMMO HAWTH TOYKH, Yepe3
KOTOpPBIE€ MOTYT OBITh TTPOBENICHBI TOPU30HTANN. Hanpumep, MI0CKOCTh 3a/1aHa MPOESKIMSIMHU
Tpex Touek a2, bg, c4. Hago noctpouts ropuzontanu 3toi miockoctu. Coenunus 0.2 ¢ bv
nu be ¢ c4, momydnMm IPOEKIMH JABYX IEPECEKAIOIMUXCS MNpsAMBIX. s momyuyeHus
MPOMEXKYTOUYHBIX TOYEK TpaaynpyeM mnOpsiMble. JIMHUK, NOpPOXOASAIIME YEpe3 TOUYKH,
MMEIOIIUE OIMHAKOBBIE OTMETKH, OYIyT UCKOMBIMH TOPU30HTAIISIMH.

[Ipsimast pUHAIEKUT IUIOCKOCTH, €CJIM OTMETKHM JIIOOBIX JIByX €€ TOYEK COBIAJAl0T C
YUCIIOBBIMU OTMETKaMH IUIOCKOCTH. Eciu npsimMast IMeeT TOUYKHM ¢ YMCIOBBIMU OTMETKaMH,
BBIPQXCHHBIMU IEJIBIMU YHCIAMH, TO 3TU TOUYKH OyIyT MpUHAIIEXKATh COOTBETCTBYIOIINM
TOPU30HTAJISIM IIOCKOCTH. Hampumep, mpsimast a JIEKUT B IJIOCKOCTH, TaK KaK TOYKa a3
JIEKUT HA TOPU3OHTAIN 3, a TOUKa 64 COBIIAJaeT ¢ TOPU3OHTAIBIO 4.

JTaJIOH 2 BAPUAHT

1.ILmockocTH nmpoekuMi. [ [0 1300pakeninio npeamera Ha OJHON [II0CKOCTH [TDOCKITNHI
BO MHOTHX CIY4YasiX HEJIb3s CYIUTh O €ro (hopMe u pa3Mepax.

IIo OQ!HOﬁ HPOCKIIMN MOKHO CYJIUTH JHUIIb O ABYX U3MCPCHUAX ITPCAMCTA.

Yro06bl MOJYYUTHh MOJHOE MpeAcTaBiAeHUE O (hopMe M pa3Mepax OpeIMera, €ro HY>KHO
CIOPOELHUPOBATh Ha JIBE, TPU WM Oojee MmaockocTei. JIjis mpoCTOThl MPOEHUPOBAHKS ITH
IUIOCKOCTU PACHONaraloT B3aWMHO MEPHEHANKYIsIpHO. Takum o0pa3oM, TpU IIOCKOCTU
00pa3yroT NpsAMOW TpeXrpaHHbId yroa (puc. 1, @). Kaxnoil miocKocTH JaHbl Ha3BAHHWE U
o0o3Hayenue (puc. 1 6 a, 0).




x,
» 2 3
PpoHMOALHAR
NADEKGEME @pormansras | [Mpogunsran
npoexuud ﬁ"'e,w[s o nAoCKOCMmS nAOCKOCME
o Ve, npoexuut npoexuuy
70,
x Fi.u“s ,
L‘& £ /]
TN ST
o e Fopuzonmans -
HAR NAOCKOCMb
a y npoexuul
z Xy

Puc. 1. I1n0cKOCTH pOEKUMH

BeprukanbHas MI0CKOCTh,  PACMONOKEHHAS MPAMO  NEped  HaMH, Ha3bIBACTCS
@poumanvrou niockocmvio _npoexkyut. OHa oOo3HayaeTcst gatuHckor OykBou m2. Ilon
OPSAMBIM YIJIOM K HEW TOPU3OHTAJIBHO PAacloJiaraercsl MmIOCKOCTh MPOEKIIUMK, Ha3blBaeMas
20PUBOHMANLHOU ___njaockocmblo. _OHa  0003HAayaeTcs  JIAaTUHCKOW  OykBol  ml.
[lepneHAUKYAIPHO ITUM IIJIOCKOCTSIM PACTOIAraeTcs €Ile OJHA BEPTUKAIbHAS MIOCKOCTD,
o6o3HaueHHas OykBOW w3, Ha3bIBaeMas NpO@UIbHOU NI0CKOCmbio npoekyuti. 1lonapHoe
epeceYeHne TIOCKOCTEN TPEXTPAHHOro yria oOpa3yeT mpsMble JUHUUA — OCU MPOEKIIUH,
ucxonsmue u3 Toukn Q. IlepeceueHne (GPOHTAIBHON M TOPU3OHTAIBLHOW IIJIOCKOCTEH
OPOCKIINK _00pa3yeT ochb X, (poHTAIbHOW M TpoduiabHOW — ock zl, mpoduabHON U
COPU30HTAIBHON — 0Ch V (puc. 1, 6).

[Ipu nmpoenupoBaHuU NPSAMON JIMHUH MPOCHHUPYIONUIAE JTyYH BCEX TOUYEK MPAMOM
pacroiararoTcs B OJHOM MIIOCKOCTH, KOTOPYIO Ha3bIBAIOT MPOCLUPYIOLIEH. ITa MIIOCKOCTh
MEepPECEKaeT MIIOCKOCTh MPOEKIUU MO MPSIMOM JTUHUU.

Jnst Toro, 4TOOBI MOCTPOUTH AIIOP NPSIMOM JIMHUU, TOCTATOYHO JIOCTPOUTH MPOEKIINU ABYX
JeXaIUX Ha HEel TOUeK M MPOBECTH YePe3 COOTBETCTBYIOIINE MPOSKIIMU TOUEK MTPOCKIIUU
MPSAMOIA.
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Ecnu npsimas He neprneHANKYIJIIpHasl, U HE mapajiiebHasi HU OJJHOM U3 IIOCKOCTEH
MIPOEKIINH, TO Takas IpsiMasi Ha3bIBaeTCs ,MPAMOI 0011ero moJoxeHna(puc.2),



Ecnu npsimas B mpocTpaHCTBE MapajuiesibHa Kakol - JIM0O MJIOCKOCTH MPOEKIIMH, TO TaKas
npsiMasi Ha3bIBAE€TCS MIPSIMOM YACTHOTO TTOJIOKECHUSI.

[IpsiMast THHUS MOKET 3aHUMATh OTHOCHUTEIIBHO INIOCKOCTEH MPOEKITuii 0COObIe (YaCTHEIC)
MOJIOKEHHUS.

3. IlocTpoenne akcoHoMeTpUYeCKUX mpoeknuii. [loctpoeHne HaYMHAIOT ¢ MPOBEACHUS
aKCOHOMETpUYECKHX oced X, y u z. Ocb (PpOHTANBHOM JAUMETPUUYECKON MPOEKIIUU
pacroiararoT, Kak IIOKa3aHO Ha pHUCYHKe 1, a: ocb X — TrOpHU30HTAJIbHO, OCh Z -
BEPTUKAJIBHO, OCh Y TIOJ1 YIVIOM 45° K TOPU30HTAJILHOU JINHUMU.

VYron 45° MOXXHO HOCTPOUTH MPU MOMOIIM YEPTEHKHOIO YrojibHUKa ¢ yrinamu 45, 45 u 90°,
KaK MOKa3aHo Ha pUCyHKe 61, B. Ocb y NPOBOAST C HAKIIOHOM BJIEBO WJIM BIIPaBO.

Bo ¢ponTanbHOl AuMETpUUYECKOW NPOCKUMHM MO OCSIM X U Z (M TapauielibHO HM)
OTKJIaJIbIBAIOT HaTypaJbHbIE Pa3Mephl, 110 OCH Yy (M MapaUIesbHO €i) COKpallleHHbIE B JBa
pasza.

[TonoxxeHnue ocell M30METPUUYECKOM MPOEKLUMM IMOKa3aHO Ha pucyHke 1, 6. Ocu x U y
pacnionararoT noja yriom 30° k ropuzoHTandbHOM jguHuu (120° Mexay ocsamu). Mx Toxke
yI00HO MPOBOIUTH MPU MOMOIIM yrosibHUKA. HO B 3TOM ciyyae yrojibHUK OepyT ¢ yriiaMu
30, 60 u 90° (puc. 1, r).

IIpy mOCTPOEHUM HM3OMETPUYECKOM NPOEKUHUH IO OCSIM X, Yy, Z WU NapajuielIbHO UM
OTKJIaIbIBAIOT HATYpaJIbHbIE Pa3MEPBI MTPEAMETA.
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Puc 62. Ueptex neranu

YcioBus BbINOJHEHUS 321AHUSA
1. Mecto (BpeMsi) BBINIOJHEHUs 3aJlaHUs._3aJlaHUE BBINIOTHAETCS B ayJMTOPUU BO BpeMs
3aHATUS
2. MakcuMalIbHOE BpeMsI BBINIOJIHEHUS 3aIaHUS: 45 MHUH.
3. Bbl MOkeTe BOCTIONIB30BaThCsl KOHCIEKTOM JEKINHM, Y4eOHUKOM

IIIkajia oneHKH 00pa30BaTEeIbHbIX J0CTHKEHUI

KonnuecTBo HAaOpaHHBIX 0AJJIOB Ouenka

3 3aaHus 5 (OTJIMYHO)

23aJIaHus 4 (xopoI1o)

1 3ay1anmue 3 (YIOBJIETBOPUTEIIHHO)
MeHee | 3amanusd 2 (HeyOBJIETBOPUTEIHHO)

KonrpouabHas padora Ne 2
CoennHenus M nmepegaym
1 BapuaHT

1. O011ee NOHATHE COSTUHEHUI
2. Pe3p00BEIE cOeUHEHNS
3. yepBs4Has Nepenaya

2 BapuMaHT

1. OGiee MOHATHE Pa3bEMHBIX U HEPA3bEMHBIX COCTMHEHHIM
2. 3y6uaTsie (IILIUIIEBBIC) COSTUHCHHS

3. yepBsUHas Mepeaaya

OtanoH 1 BapuaHT

1. CoenuHenue — 3TO JHOOO€ MOABMXKHOE WM HEMOABUIKHOE COIPSHKEHHE JIBYX
JieTanei, U3 KOTOPbIX OJHA MOJHOCTHIO WJIM YAaCTUYHO BXOIUT B Apyryro. B coenuHenun
pazIuyaroT OXBAaTBIBAIOIIYIO M OXBAaThIBAEMYIO MOBEPXHOCTH. /[[Hs HMMIMHIpUYECKUX
COCMHEHUN OXBaTHIBAIOIIEH MOBEPXHOCTHIO OyJIET OTBEPCTHUE, a JJIsl OXBaThIBAEMON —
BaJl.

N3roropnsieMble TPOMBIIUIEHHOCTHIO MAIIMHBI, CTAHKH, IPUOOPBI M annapaTrhbl COCTOSIT
U3 Pa3IMYHbIX OINpPEAEICHHBIM 00pa30oM OOBEAMHEHHBIX M B3aUMOCBS3aHHBIX JAETaJeH;
KOTOpBIE COEUHSIOTCA MEXay co0oi pasnuyHbiMU criocobamu. CoequHeHue aetaniel
o0ecrnedrBaeT UX ONpeAesIeHHOE B3aUMHOE MOJIOKEHHE B Ipoliecce paboThl.

2. bombplmioe pacnpoCTpaHEHHWE B COBPEMEHHOM MAIIMHOCTPOEHUU  IOIYYUIH
pa3beMHbIE COCAMHEHUS JeTalled MallluH, OCYIIECTBISIEMblE C MOMOIIbIO PpPe3bOBbI.
Pe3n0oBOE coemuHEeHNE MOXKET 00eCNeurnBaTh OTHOCUTENIBHYIO HETOABMKHOCTD AeTalei
WIN TEPEMENICHUE OJHOM JETalu OTHOCHUTENIBHO Apyrod. OCHOBHBIM COEIUHSAIOLIUM
AJIEMEHTOM B Pe3b00BOM COEAMHEHUH SIBISETCS pe3b0a.



Pe3p060ii Ha3pIBaeTCsl MOBEPXHOCTh, 00pa30BaHHAs MPU BUHTOBOM JBM)KEHHH IIOCKOTO
KOHTypa MO IWIMHIPUYECKOW WM KOHWYECKOM moBepxHocTH. I[lpum sTOoM oOpasyercs
BUHTOBOM BBICTYIl COOTBETCTBYIOIIETO MPOQPWIS, OrpaHUYEHHBII BUHTOBBIMH MU
HWIMHAPUYECKUMH WIIM KOHUYECKUMU MToBepXHocTsaMHU (Puc.1)

Puc.1 . Pe300BBIE COEIMHEHUSA

Pe3p00BBIMH HA3BIBAIOT COCTUHEHUS COCTABHBIX YacTeH W3IENHs C MPUMEHEHHUEM
neTaner, wuMmermux pe3pOy. OHM  Hambosee pacnpocTpaHEeHbl B HPHOOPO- W
MalMHOCTpoeHUH. Pe3p0oBbIe coequHEeHUs OBIBAIOT JABYX THIIOB: COCIUHEHHUS C
MIOMOIIBIO CHEIUATIbHBIX PE3bOOBBIX KPEINEKHBIX Jeraiei (007aToB, BHHTOB, IIIHUJICK,
rack) M COCJAMHECHHS CBUHYMBAHHEM COCIUHSEMBIX JCTalei, T.€. pe3bObl, HAHECEHHOU
HEMOCPEICTBEHHO HA COCIMHAEMbIC JICTaH.

JlocTomHCTBaMH PE3bOOBBIX COEAMHEHUN SBIAIOTCS MPOCTOTA, YA0OCTBO COOpPKU H
pa30opKu, IMHUpPOKas HOMEHKJIATypa, CTaHJApTH3alUus ¢  MAacCOBBIM  XapakTep
IIPOU3BOJICTBA KPEMEKHBIX PE3hOOBBIX JIeTaliel, B3aMMO3aMEHSEMOCTh, OTHOCHUTEIHHO
HEBBICOKAsi CTOUMOCTD U BBICOKAsI HAJIC)KHOCTD.

Henocratkamu  pe3pOOBBIX  COCAMHEHHWH  SBISIOTCS  HaJW4We  KOHIICHTPAIIMHA
HanpsDKGHW BO  BMAQJAWHAX pPe3bOBI, YTO CHIKAET TPOYHOCTh COCIWHCHUI;
YYBCTBUTEIHHOCTh K BHOPAIIMOHHBIM M YyJAPHBIM BO3JECHCTBUSM, KOTOPBIE MOTYT
NPUBECTH K CAaMOOTBHHYHMBAHHWIO M HU3Kas TOYHOCTH B3aWMOIIOJIOKCHUS COCIUHSICMBIX
JeTajen.

OCHOBHBIM DJIEMEHTOM COEIWHEHMs SBISIETCS pe3b0a, T.€. IMOBEPXHOCTh, KOTOpas
oOpa3yeTrcsi Mpu BHUHTOBOM JIBIDKEHHUM IUJIOCKOW (UTYpHI MO HUJIMHAPUYECKON WU
KOHMYECKON MOBEPXHOCTU. COOTBETCTBEHHO PA3IMYAIOT MUIUHAPUUECKYIO U KOHUYECKYIO
pe3bOb1. [1o mpoduiato BeICTYIIa M KaHABKU PE3bOBI B INTIOCKOCTH OCEBOTO CEUCHHS PE3hObI
JENSITCS. HAa TPEYrojbHBIC, TpalelenIadbHble CHUMMETPUYHBIC, TparerneuaalbHbIe
HECHMMETPUYHBIC WX YIIOPHBIE, IPSIMOYTOIBHBIC U KPYTJIbIE.

DTalloH 2 BapuaHT

PaznuuaroT pa3peMHbIE U HEPA3bEMHBIEC COCIMHEHUA JieTanel. K pa3beMHBIM OTHOCST
COEMHEHUS, JOIMyCKalole pa30opKy M MOBTOPHYIO COOPKY COEAMHSEMBIX JeTalieil 6e3
paspylieHus U nospexaeHus. K HUM oTHOCSATCSI, HApUMEP, COSTMHEHHUS, BBITIOJIHICMBbIC
C ITIOMOIIIBI0 00ITa C TalKOH.



K Hepa3zbeMHBIM OTHOCAT COEIMHEHUA JACTaled C KECTKOM MEXaHMYECKOW CBA3BIO,
COXpaHAIONIIEHCS B TEUCHHE BCEro Cpoka HX CIykObl. Pa3bopka Takux coeauHEHUN
HEBO3MOKHA 0€3 pa3pylIeHUN WM TMOBPEKIACHUN caMUX JeTaleil WM CBS3bIBAIOIINX UX
31eMeHTOB. K HEepa3beMHBIM MOXHO OTHECTH, HAIPUMEP, COCAMHEHUS JETAICH CBapKOM,
3aKJICIIKaMH, IarKOM.

B cBow ouepenb, pa3beMHBIE COCIUHEHUSA JACNATCS Ha IMOJBHXKHBIE, JOMYCKAIOIINE
MEPEMENIEHUE OJHOM JI€Tadu OTHOCUTEIIBHO JIPYTOM, U HEMOABUKHBIC, B KOTOPBIX JI€TaIn
HE MOIYT TNEpeMEeIaTbCd OAHA OTHOCUTENIBbHO Jpyrou. Ilpumepom MNOABUAKHOIO
COCAMHEHUS JIeTAJIE MOXKET OBITh COCJAMHEHHUE IMOABUKHON Tallku ¢ BUHTOM CYIIOpTa
TOKapHOI'0 CTaHKA, @ HEMOJABMYKHOTO — COECIMHEHUE JIETAJIEN ITPU OMOIIY BUHTA.

Beigendaior Takxke Trpynmbl CHEHUATBHBIX COEIWHEHHH, K KOTOPBIM OTHOCSTCS
COCIMHCHHUS JCTAJCH B Mepefadax y MaIlvH, HaIpUMep COCIUHEHHUs 3yO0daThIX KOJeC.
Croga e OTHOCAT COEIUHEHHUS JIeTaliel ¢ TMOMOIIBI0 MNPYXKHUH, KOrJa TOCJE CHSTHUS
Harpy3Ku JETaJIM HaJ0 BEPHYTh B UCXOJHOE MOJOKECHUE.

2. 3y6uaTsie (ILIUIEBBIC) COSTUHCHUS

[InuueBbie COEAMHEHMS CIIYKAT JJIs MEPEIavd BPAIAIOIIEr0 MOMEHTA MEXIY BajlaMH
Y YCTAaHOBJIEHHBIMHM HA HUX JICTAJISIMHU.

[IInuneBoe coeIMHEHUE MOKHO YCJIOBHO MPEACTABUTh KaK MHOTOLITIOHOYHOE, IIIMOHKH
KOTOPOTO BBINIOJHEHBI BMeCTE€ C BajgoM. C TMOMOIIBIO 3TOrO0 COEOUHEHHUS MOYKHO
o0ecreunTh Kak TOJBUXKHOE (C OCEBBIM OTHOCHUTEIBHBIM IE€pEeMEIIEHuEM), TaK U
HEIOJBW)KHOE CKperuieHue pAertaiei. llo cpaBHEHHMIO €O IIMIOHOYHBIMU LUIWLIEBBIE
COCIMHEHUSI WMEIOT 3HAYUTENIbHO OOJIBIIYI0 HArpy304HYH CIIOCOOHOCTh, MPOYHOCTH
BAJIOB, TOYHOCTh IEHTPUPOBAHUS U HAIIPABIICHUS CTYIIHL B IIOJIBUKHBIX COCAUHECHUSX.

[lo ¢opme mnomepedyHOro ceueHus HUIMLEB paszauyaroT npsamobounsie (Puc. 2, a),
sBobBeHTHBIE (Puc. 2, 6) u TpeyrombHbie (Puc. 2, B) numMieBble COEAMHEHUS.
Haubonbiiee pacnpocTpaHeHUE NOMYyYHUSIM NOPSIMOOOYHBIE IUIMIEBbIE COEIMHEHMS,
BBITIOJTHEHHBIE C 4YeTHbIM yucioMm numueB (6, 8, 10). LlenTpupoBaHue BO3MOXKHO TIO
HapyxHOoMYy nuameTpy D, nmo BHyTpeHHeMy d u OOKOBBIM MOBepxXHOCTIM. LleHTpupoBanue
[0 Hapy)KHOMY JUaMETPy PEKOMEHIYETCs JUIsl HENOJABMKHBIX COEIMHEHHH, IIO
BHYTPEHHEMY AMAMETPY — JAJsl MOABMKHBIX COEAMHEHUMH, 1O OOKOBBIM TpaHsM — IpHU
OONBIINX MEepelaBaeMbIX Harpy3kax U HU3KOW TOYHOCTU COECTUHEHHUS.
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DBOJILBEHTHOE IIIUIIEBOE coeauHeHue (cM. Puc. 2, 6) ommuaercss oT mpsiMOOOYHOTO
MOBBIIICHHONH  TOYHOCTHIO  IICHTPUPOBAHUS W MPOYHOCTHIO.  LleHTpupoBaHme
OCYILECTBIISIIOT 110 OOKOBBIM CTOPOHAM, PEKe — M0 HAPYKHOMY JuaMeTpy. Unciio 3yObeB z
pekoMeHayroT * 6 mpu m?* 0,5.

CoenuHeHue ¢ TPeyrolbHBIMU HUTMLIAMHU (cM. Puc. 3, B) MPUMEHSIOT ISl HEMOABUKHBIX
COEIMHEHUI TP HEOOJBIIMX HArpy3Kax U TOHKOCTEHHBIX KOHCTPYKLMAX. YUCHIO HITUIEB
z =20 ... 70, yrnsl BaguH Bana pasHbl 60, 72 u 90°. LlenTpupoBaHue OCYIIECTBIISIIOT
TOJILKO MO0 OOKOBBIM T'PaHSM.

3. UepBsuHas nepeiaya — 3TO Niepeiaya, ABa MOBUKHBIX 3B€HA KOTOPOH, UepPBSK

Y YEepPBSIYHOE KOJIECO, 00Pa3y0T COBMECTHO BBICIIYIO 3y04aTo - BUHTOBYIO
KMHEMAaTUYECKYIO Napy, a C TPEThUM, HETOJIBUKHBIM 3BE€HOM, HU3IIIKME BpallaTe/ibHbIC
KMHEMAaTUYECKUE TapPhI.

Kak crnenyer u3 onpeznenenus, yepBsiuHas rnepegada o01a1aeT CBOMCTBaMU Kak 3y04aToit
(uepBAYHOE KOJIECO Ha CBOEM 000/Ie HeceT 3y0UaThlil BeHel), TAK U BUHTOBOU (YEepBsIK
umeeT popMy BUHTA) nepenad. YepBsuHas nepegayda, Takke Kak 1 BUHTOBas,
XapaKTepU3yeTCsi OTHOCUTEIbHO BHICOKUMH CKOPOCTSIMH CKOJIbYKEHUSI BATKOB YEpPBSKA
10 3yObsIM YEPBSYHOTO KOJIeca.

Hocmouncmea uepsaunvix nepeoay:

1) KOMIIAaKTHOCTHh U OTHOCUTEIBHO HEOOIIbIIas Macca KOHCTPYKITHH;

2) BO3MOXXHOCTH MOJTYUEHHUS OOJBIITUX MEPEIATOYHBIX YUCET B OJTHOM CTYIICHU;
3) BBICOKAs TUTABHOCTh M KUHEMATHYECKast TOYHOCTb;

4) HU3KUN YPOBEHH IITyMa U BUOpaIIUii;

5) camoTOpMOXKEHUE TIPU 00paTHOM Mepeaaue JBUKEHUS, TO €CTh HEBO3MOXKHOCTD
nepeiayn IBIKECHUS B 00OpPaTHOM HAMpaBJIEHUH — OT BEIOMOTO YEPBSYHOTO KoJieca
K BEIyIIEMY YCPBSIKY.

HGI[OCTaTKI/I YCPBAYHBIX IICPCaaq O6YC.]'IOBJ'IGHBI OOJILIITUMU CKOPOCTAMHU CKOJIBKCHUA
BHUTKOB YCPBAKaA I10 3Y6B$IM YCPBAIHOI'O KOJICCA, a TAKIKC 3HAYUTCIIbHBIMH OCCBBIMHA
CHJIaMU, ,HeflCTBy}OIIII/IMH Ha BaJIaX IICpCaadu.

HenocraTku 4epBsAYHBIX TIepeaay:
1) Huzkuit KI1J] 1 BeICOKOE TETIIIOBBIICTICHUE;

2) NOBBIIIEHHBIA U3HOC U YMEHBUIEHHBIN CPOK CITYkOBI;



3) CKJIOHHOCTSD K 3a€aHHIO, YTO BBI3BIBACT HCO6XOI[I/IMOCTI:> IMPUMCHCHUA CIICHHUAJIbHBIX
aHTI/I(pr/IKIII/IOHHBIX MaTrcpuruaioB AJId U3TOTOBJICHUA BY6‘IaTOFO BCHIIA YCPBAYHOI'O KOJIECA
" CIICHHUAJIBHBIX BUAOB CMA3KHW C AHTU3AAUPHBIMU IIPpUCATKAMMU.

YciioBYS BbINOJHEHUS 3A1aAHUSA
1. Mecto (Bpemsl) BBINOJHEHMS 3aJaHMs._3aJaHUE BBINOJHIECTCS B ayJIUTOPUU BO BpEMS
3AHATUSA
2. MakcuMalibHOE BPEMS BBIIIOJIHEHNS 3aJaHNUS: 45 MMH.

3. BeI MOeT€e BOCIIOJIb30BATHCS KOHCIIEKTOM J'ICKQI/II/I, yq€6HI/IKOM

IIkaJsa oueHkn 00pa3oBaTeJbHBIX 10CTHKEHUN

KoanyecTBo HaOpaHHBIX 02J710B Ouenka

3 3aganHus 5 (OTIIMYHO)

2 3ajaHus 4 (xopomio)

1 3ananus 3 (yIOBIETBOPUTENIHHO)

menee 1 3amanmus 2 (HeynooB/neTBOPUTENIbHO)

3. KOHTPOJIBbHO-UBMEPUTEJ/IbHBIE MATEPUAJIbBI J1JI51 TIPOBEJIEHUA
MNPOMEXYTOYHOMN ATTECTALIUU

[IpeameTom OlIeHKHU SIBIISIOTCS YMEHUS U 3HaHUsA. KOHTpOJIb U OlIeHKa OCYIIIECTBIISIOTCS B
dbopme mucbMeHHOM paboThl. OlleHKa OCBOCHHUSI TMCUUILIUHBI MPEyCMaTPUBACT
MpPOBE/IEHHE MUCbMEHHOTO 3a4eTa.

[. ITACIIOPT
Ha3znauenwue:
KM npemnasHaueH jis KOHTPOJST W OIEHKH PE3YyJIbTaTOB OCBOCHHS Y4eOHOM
JTUCITUTUTHHBI TEXHHYECKOE YePUCHHUE IO MPO(ECCUsIM TEXHHYIECKOTO TPOQHUIIS:
Ymenus:
VY1- yutarh 4epPTEKU CPEIHEN CI0KHOCTU U CIOKHBIX KOHCTPYKIHM, U3/ICIUN, Y3JI0B U
neraieun
VY2- nonp30BaThCsi KOHCTPYKTOPCKOW JOKYMEHTAIMEW JJIsi BBINOJHEHUS] TPYIOBBIX
byHKIMH
3HaHun:
31 — nmpaBuia YTEHUSA TEXHUYECKOW TOKYMEHTAIIUU



3 2. cnocoObl rpaduueckoro npeAcTaBieHUs] 0OBEKTOB, MPOCTPAHCTBEHHBIX 00pa30B U

CXeM
3 3. mpaBuiia BHITIOJIHEHUS YEPTEKEN, TEXHUUECKUX PUCYHKOB U ACKU30B
3 4. TeXHUKY U NPUHIUIBI HAHECEHUS Pa3MEpPOB

II. SATAHUE JUTA O9K3AMEHVYIOIIEI'OCAL.

KpaTkass uHCTPYKIMS AJ1 00y4a0uxcst

[TuceMEHHBIN 3a4€T MO TEXHUYECKOMY YepueHuto juyiuTes 1 yac (60 MuHyT) 1 cocTtouT 133
BOIIPOCOB C HECKOJIBKMMU BapUAaHTAMU OTBETA, HO TOJIBKO OJUH SIBJIIETCS BEPHBIM.

[IpaBriIbHOE BBIMIOJHEHHE 3a/JaHUM OLICHUBAETCSI OaJlJIaMH.

[IpaBuibHOE BBHIMOTHEHHE JIFOOOTO 3a/JaHUs OIICHUBACTCS

1 6aytom,

Ecnu npuBoAUTCS HEBEPHBIN OTBET UJIM OTBET OTCYTCTBYET, cTaBUTCA 0
OaIoB.
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IIpumepHBIN BapUaAHT

Tect
3apanue |
1. U3 mpeioKeHHbIX MacIiTaboB BEIOpATh MacIITad yBEIMUEHUS
A)M1:2
B)M 1:1
B)M 4:1
INMI1:5
2. YUemy paBeH yroi HakjioHa OyKB U HU(p K OCHOBAHUIO CTPOKHU?
A) 60°
b) 45°
B) 75°
I') 90°
3. Kakoe Ha3Hau€HHWE UMEET CIUIOIIHAS BOJIHUCTAs JTUHUA?
A) JIunuu ceueHuit
b) JIlunuu BIHOCHBIE
B) JIunuu oOpsiBa
I') JIlunuu HEBUUMOTO KOHTYpa
4. Kakue nmpoekiuu 00pa3yroT KOMIUIEKCHBIN 4epTexk?
A) ®@poHTanpHas
b) l'opuzonTanpHas
B) [IpodunbHas
I') Bce BolimenepeynciaeHHOE
5. [Iponomxuts dpasy:

KomOuHupoBaHHBIM c11OCOO MPOCTAHOBKH Pa3MepPOB MPEICTABIIAECT COOON COUeTaHue ...

6. Pa3pe3ssl noapa3aesnstorcst Ha IpOCThIE U CII0KHBIE B 3aBUCUMOCTH OT ...
7. Ha kakoM pHCYHKE IHaMETP OKPY>KHOCTH HAHECEH MPABUIBHO?

A) B) B)

8KoHcTpyKkTOpCcKO# 6a30ii siBisieTcs. . .

3aganue 2
1. Y3 mpeaioxkeHHBbIX pa3MepoB (GopMaTroB BeIOpaTh pa3Mep OCHOBHOTO (popmara
A) 1189x1051
b) 594x1051
B) 841x1189
') 297x1261
2. Kakum napameTpom omnpenensercs pazmep mpudra’?
A) HTEepBaJioM MEXTy CIIOBaMHU
b) Paccrosinuem mexay OykBamu v iuppamu



B) BricoToii cTpouHbIX OYKB 1 LIUPP

I') BoicoTolt mponucHbIX OyKB U udp

3. Kakoe Ha3HaueHHEe UMEET TOHKAsI CIUIOIIHAS JINHUAA?

A) JIunun pazrpaHuyeHus BUAA U pa3pesa

b) JIunuu ceuennit

B) JIuauu mrpuxoBKu

I') JIuaum oceBbie

4. Ipsimast 001IETO MONOKEHHS — ATO. ..

A) Ipsamas, napajsenbHas TOAbKO OJHOM TNIOCKOCTH MPOEKIUI

b) [Ipsimasi, HaKJIOHHAs TUIOCKOCTSAM MPOEKLUN

B) [Ipsimas, napaiienbHas TOPU30HTAIBHON MJIOCKOCTH MPOEKUUN
I') [Ipsimas, napamensHas (GPOHTAIBHON MIIOCKOCTU MPOEKUUN

5. [IpopomxuTtk dpasy:

[Ipu KoOpIMHATHOM CIIOCOOE MPOCTAHOBKU PAa3MEPOB Pa3Mephl SBIISIOTCS ...
6. Ha xakom pucyHke pazmep paguyca IyTr' IPOCTaBJIEH IPABUIBHO?

7. 3HaKoM S Ha 4yepTexe JeTann 0003HavaeTcs. . .
8. KonmnyecTBO pa3mMepoB Ha YepTexe AeTalu JOIKHO OBITh. ..
3amanue 3
Bormpoc 1. Kakumu pazmepamu ornpeaensitorcsi GopMaThl Y4EPTEKHBIX JTUCTOB?
1) JlroObIMU TPOU3BOJILHBEIMU pa3MeEPaMHU, 0 KOTOPHIM BBIPE3aH JIKCT;
2) OObpamistomeii TUHUEH (paMKoil hopMaTa), BHITTOIHSIEMON CIIONIHON OCHOBHOM
JIMHUEH
3) Pa3mepamu nHcTa 10 AJIMHE;
4) Pa3mepaMu BHEITHEH paMKH, BBITOJHIEMOU CIUIOIIHON TOHKOU JIMHUEH;
5) Pa3mepamu nMcrta 1o BeICOTE.
Bormpoc 2. I'ne pacnonaraercsi OCHOBHasi HAAMKUCh YepTexa 1o ¢popme 1 Ha 4epTeKHOM
nucre?
1) TIlocepenuHe yepTEKHOTO JIUCTA;
2) B neBoM BepxHEM yIily, IPUMBbIKasi K paMke popmara;
3) B npaBoM HHUXKHEM YTIy;
4) B neBOM HIKHEM YTIy;
5) B npaBoM HUXKHEM YTy, MPUMBIKas K paMke Gopmara.
Bomnpoc 3. TonuHa CrijionHoi# 0CHOBHOM JJUHUM B 3aBUCUMOCTH OT CILJIOITHOCTH
n300pakeHus 1 (hopmara 4epTexa JISKUT B CIASAYIOMUX Tpeenax’?
1) 05.... 2,0 MMm.;
2) 1,0.... 1,5 Mmm.;
3) 05.. 1,4 MmMm.;
4) 0,5.... 1,0 MM
5) 0,5... 1,5 mm.
Bompoc 4. 1o oTHOIIEHHUIO K TOJIIMHE OCHOBHOM JIMHUY TOJIIIIMHA PA30MKHYTON JTMHUU
COCTaBJISACT?



1) (0,5... 1,0) S;

2) (1,0..... 2,0) S;

3) (1,0..... 2,5)S;

4) (0,8 ..... 1,5)S;

5 (1,0..... 1,5) S.

Bormpoc 5. Macmitabsl n300pakeHuit Ha 4epTexkax JOJKHBI BBIOUPAThCS U3 CIEIYIONIETO
psana?

1) 1:1;1:2;1:2,5;1:3; 1:4; 1:5; 2:1; 2,5:1; 3:1; 4:1; 5:1.......
2) 1:1;1:2; 1:2,5; 1:4; 1:5; 2:1; 2,5:1; 4:1; 5:1......

3) 1:1;1:2; 1:4; 1:5; 2:1; 4:1; 5:1......

4) 1:2;1:2,5; 1:4; 1:5; 2:1; 2,5:1; 4:1; 5:1......

5) 1:1;1:2,5; 1:5; 2:1; 2,5:1; 5:1......

3amanue 4.

Bormpoc 1. Pa3zmep mpudTa 4 onpenensiercs CiaeayomUMy dIeMEHTaMu?
1) BBICOTOM CTPOYHBIX OYKB;

2) BpICOTOI MPONUCHBIX OYKB B MUJUIUMETPAX;

3) Tommuuo# nuHUM WIpUTA;

4) lupuHoif MpONUCHOM OYKBBI A, B MUJUTUMETPAX;

5) PaccrosHueM Mexay OykBamu.

Bormpoc 2. 'OCT ycraHaBiuBaeT ciaeayroluye pa3Mepsl IPUPTOB B MUILTUMETPax?
1) 1;2;3;4;5,6;7;8;9;10......

2) 1,5;2,5;3.,5;4,5;5,5;6,5......

3) 2;4;6;8;10; 12......

4) 1,8;2,5;3,5;5;7;10; 14; 20......

5) 1;3;5;7;9; 11;13......

Bormpoc 3. Tonmuna iuaun mpudra d 3aBUCUT OT?

1) OT ToNIMHBI CIJIONIHOW OCHOBHOM JIMHUH S;

2) OT BBICOTHI CTPOUHBIX OYKB HIpUPTa;

3) Ot tumna u BbICOTHI MpUPTA;

4) Ot yrna HakoHa mpudTa;

5) He 3aBucHUT HU OT KaKUX MaPaMETPOB ¥ BBIOIHIETCS TPOU3BOJIBHO.
Bonpoc 4. B coorBerctBuu ¢ 'OCT 2.304-81 mipudte Tvna 4 u 5 BeIMONHAIOTCS?
1) Bes HakimoHa u ¢ HakmoHOM 60°;

2) bBe3 HaKJIOHA U ¢ HAKJIIOHOM OKOJIO 75

3) Tonbko 6e3 HaKIIOHA;

4) be3 HAKIOHA U ¢ HAKIOHOM OKO0jI10 115

5) TonbKO ¢ HAKIOHOM OKOJIO 75°.

Bompoc 5. Kakoit MokeT ObITh ITupuHa OYKB U ITU(Pp CTaHAAPTHHIX MIPUPTOB?
1) Iupuna 6yxB u udp OAUHAKOBA,

2) Ilupuna Bcex OyKB OJIMHAKOBA, a BceX 1udp Apyras;

3) Ilupuna abcomoTHO Beex OYKB U (P MPOU3BOIbHAS;

4) lupuna OyxB u udp ONPEaEISAIOTCS BHICOTON CTPOUYHBIX OYKB;

5) Illupuna OykB u b p ONPEAETIIOTCS pazMepoM mpudra.

Samanue 5.



Bomnpoc 1. B kakux euHuIIaX U3MEPEHUS YKA3bIBAIOTCS JIMHEHHBIE U YTIIOBBIC pa3Mephl Ha
yeprexax?

1) B coTbIx n05X MeTpa U rpajaycax;

2) B MUKpOHaX M CEKyHJIax;

3) B merpax, MUHyTaX U CEKyHJIax;

4) B mroiiMax, rpagycax U MUHYTaXx;

5) B MumimuMerpax, rpajaycax MUHYTax U CEKyH/ax.

Bomnpoc 2. [Tpu HaHeceHuun pa3mepa IyTv OKPYKHOCTU (YACTU OKPY>KHOCTH ) UCIIOJIb3YIOT
CIEeYIOIIHI 3HaAK?

1) R;

2) A

3) Ar2;

4) Her cneruanbHOr0 0003HAUYCHHS;
5) Cdepa.

Bormpoc 3. Ha (Puc. C3-1) noka3anbl mipu@Thl NpaBUIbHBIX U OITMOOYHBIX PACIIONIOKESHUM
pa3MepHBbIX JuHUN. Onpenenure, Mo KakuM HOMEpOM 0003HAYEH MPABUIIBLHBIN YepTex?
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Puc. C'3-1.

1) IIpaBunbHblil BapuaHT oTBeTa Nel;

2) [IlpaBuiibHbIi BapraHT oTBeTa Ne2;

3) IlpaBuibHbIi BapuaHT oTBeTa Ne3;

4) IlpaBuibHblil BapuaHT oTBeTa Ned;

5) IlpaBunbHblil Bapuant oTBeTa Ne5;

Bormpoc 4. Onpenenute, Ha KAKOM YepTEXe MPABUIIBHO 3aMMCAHbI Pa3MEpPHBIEC YUCIA (CM.
Puc. C3-2)?
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1) IlpaBunbHblii BapuaHT otBeTa Nel;

2) IlpaBuibHbli BapuaHT oTBeTa No2;

3) [IlpaBunbHbIM BapuaHT oTBeTa Ne3;

4) TlpaBwibHbIN BapuaHT oTBeTa Ned;

5) [IlIpaBunbHbIi BapuaHT oTBeTa Ne5;

Bomnpoc 5. Ha kakoM yepTexe npaBUIbHO HAHECEHBI BEIMUUHBI JUAMETPA U KBajJipaTa (CMm.
Puc. C3-3)?
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Puc. C3-3

1) IlpaBunbHbli BapuaHT oTBeTa Nel;
2) IlpaBuibHblil BapuaHT oTBeTa No2;
3) [IlpaBunbHbIM BapuaHT oTBeTa Ne3;
4) IlpaBwibHblN BapuaHT oTBeTa Ned;
5) IlpaBunbHbIi BapuaHT oTBeTa Ne5;

3aganue 6.

Bomnpoc 1. Kakumu TUHUSIMA BBITIOJIHSIOT BCIIOMOTaTEIbHBIE TOCTPOSHHUS TIPH BBIMOJIHEHUN
AJIIEMEHTOB T€OMETPUUECKUX MTOCTPOCHUI?

1) CroaomHbEIMU OCHOBHBIMU;

2) CHaonHbIMM TOHKUMU;

3) IITpux-myHKTUPHBIMU;

4) ITpuXOBBIMHU;

5) CnonrHo¥ BOJHUCTOM.

Bomnpoc 2. Ha kakoM paccTosSTHUM OT KOHTYypa PEKOMEHIyeTCs MPOBOAUTH pa3MepHbIE
JTUHUU?

1) He 6onee 10 mm;

2) Ot 7n0 10 mm;



3) Ot 6 no 10 mm;

4) Ot 1 g0 5 mm;

5) He 6omnee 15 mm.

Bormpoc 3. Ha kakom paccTosiHUM APYT OT Apyra JIOJKHBI ObITh MapaJljieIbHbIe pa3MEepHBIC
JUHUKU?

1) He Gonee 7 mm;

2) He 6onee 10 mm;

3) Ot 7 nmo 10 mm;

4) Ot 6 no 10 mm;

5) He menee 17 mm.

Bomnpoc 4. Uemy 10JKeH OBITh paBEH pacTBOP LUPKYJIS MPU JEICHUN OKPYKHOCTH Ha
HIECTh PABHBIX YacTen?

1) Juamerpy OKpy>KHOCTH.

2) [IlonoBuHe paanyca OKpPY>KHOCTH.

3) JByMm pagumycam OKpYyHOCTH.

4) JIByM AuamMeTpaMm OKpPY>KHOCTH.

5) Panuycy okpykHOCTH.

Bomnpoc 5. B kakom ciydae mokazaHo NPaBUIIBHOE PACITOIOKEHUE EHTPOBBIX JIMHUI
okpyxxHocte (cMm. Puc. C3-4)?

Puc. C3-4.

1) IIpaBunbHblil BapuaHT oTBeTa Nel;
2) [IlpaBuiibHbIi BapraHT oTBeTa Ne2;
3) IlpaBuibHbIi BapuaHT oTBeTa Ne3;
4) IlpaBuibHblil BapuaHT oTBeTa Ned;
5) IlpaBunbHblil Bapuant oTBeTa Ne5;

3amanue 7.

Bomnpoc 1. B kakoMm MecTe JJoJIPKHA HaXOUThCSI TOUKA COMPSIKEHUS TyTH C TyToi?
1) B menTpe ayru oKpy>KHOCTH OOJIBIIIETO paanyca;

2) Ha nuHum, coequHsIONIEH EHTPHI CONPSHKECHUHN IYT;

3) B uenTpe nyru OKpy>KHOCTH MEHBIIIETO PAINyCa;

4) B n1000if TOUKe TyTU OKPY>KHOCTHU OOJIBIIETO pagnyca;

5) OTo MecTo onpeaeauTh HEBO3MOXKHO.

Bormpoc 2. YkioH 1:5 o3Haydaer, 4To AJIMHa OTHOTO KaTeTa NPSMOYTOJIbHOTO TPEYToJIbHUKA
paBHa?

1) OpnHo#t enuHMIIE, @ JPYTOrO YETHIPE;

2) [Ilartu equHUIAM, & JPYTOTO TOXKE ISITH;



3) Ilatu enuHuLaM, a APYTOTo IECSTH;

4) JIByM enMHHIIAM, a JPYroro BOCbMU;

5) OpHoit enuHUIIE, a APYTOTO TIATH.

Bonpoc 3. Kakue npoctaBisitorcs pa3Mepsl Ipy BBINOJIHEHUN YepTEXa B MacIiTaoe,
OTIM4YHOM OT 1:1?

1) Te pa3mepsl, KOTOpbIE UMEET N300paXKEHUE Ha UEPTEKE;

2) VYBenuueHue B JiBa pasa;

3) VYMeHbllIEHUE B YETHIPE pasa;

4) HesaBucumo ot MaciTada n300pakeHus CTaBATCS pealibHbIC pa3Mephbl U3ACTUS;
5) Pa3mepsl JOMKHBI OBITh YBETUYEHBI MM YMEHBIIEHBI B COOTBETCTBUH C MAaCIITA0OM.
Bonpoc 4. Konycnocts 1:4 o3Hauaer, 4To?

1) Juamerp ocHOBaHMS cOCTaBISIET 1 4acTh, a BbICOTA 4 YacTH;

2) Jluametp OCHOBaHUS COCTaBJISET 4 YacCTH, a BbICOTa | 4acCTh;

3) Juamerp ocHOBaHMS COCTaBISIET 1 4acTh, a BHICOTA 5 yacTei;

4) CooTHOLIEHHE BETUYMH AUAMETPA U BBICOTHI KOHYCA OJIMHAKOBA;

5) JluaMmeTrp cOCTaBiIseT TPEThIO YACTh OT BBICOTHI KOHYCA.

Bormpoc 5. Ha kakom ueptexe (cMm. Puc. C3-5) panroHnaabHO HAHECEHBI BEIMYUHBI
paguycoB, IMaMeTPOB, TOJIIIMHBI ACTAJIEH U Pa3MeEpBbl, ONPEAEIAIOIINE PACIIOI0KEHHUE
OTBEPCTUI?
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Puc. C3-5.

1) Ha nepBom ueprexe;

2) Ha BTopoMm yeprexe;

3) Ha tperbem ueprexe;

4) Ha gerBepTOM uepTeKe;
5) Her npaBunsHOTO OTBETA.

3aganue 8.

Bormpoc 1. Touka MOokeT OBITH OTHO3HAYHO OMpeieieHa B IPOCTPAHCTBE, €CIIU OHA
crpoenupoBaHa’?

1) Ha nBe mIoCKOCTH MPOEKIINIA;

2) Ha oaHy maockocTh NPOEKIINIA;



3) Haocsk x;

4) Ha Tpu mI0CKOCTH NMPOEKLUA;

5) Ha mockocTs mpoekiuii V.

Bomnpoc 2. Kak pacniosiokeHa B IpOCTPAHCTBE TOPU30HTAIbHAS IJIOCKOCTh MPOEKIUI?
KoopaunarHoro TpeyrojiibHuKa?

1) IlapannenbHO OCH X;

2) IlepnieHAUKYISIPHO OCH Y;

3) IlapamienbHO yIJIOBOI JIMHUU TOPU30HTA;

4) IlapamnenbHO MIIOCKOCTH V;

5) IlapamienbHO OcH Z.

Bomnpoc 3. [IpodunbHas miocKocTh NpOEKIUii Jyisi KOOPAUHATHOTO TPEXTPaHHUKA
BBOJUTCS?

1) IlapamienbHO MIOCKOCTH V;

2) TlapamnenbHo mockoct H;

3) IlepnieHaUKYJIAPHO OCH V;

4) TlepneHAUKYISIPHO OCH Z;

5) IlepnenaukynsapHo miockocTsM H u V.

Bormpoc 4. TpexrpaHHblii KOMIUIEKCHBIA YepTexk oOpazyeTcs?

1) IToBoporom miockoctu H BBepX, a miuockoctu W BIpaBo;

2) IloBoporom mockoctyu H BHU3, a iiockocTu W BIIEBO;

3) Tlooporom miockoctu H BHM3, a iockoctu W Bnpaso Ha 90°;

4) Tlosoporom muockocty H Bau3, a mmockoctu W Bripaso Ha 180°;

5) IIoBopoToM TonbKO mIockocTu W Bmpaso Ha 90°.

Bormpoc 5. JIuHus cBsA3M HA TPEXKAPTUHHOM KOMIUIEKCHOM YEPTEXKE, COCIUHSAIOIIAS
TOPU3OHTAJIBHYIO U (PPOHTATBLHYIO MPOEKIIUU TOUYEK, MPOXOAUT?

1) IlapamienbHO OCH X;

2) Tlox yrinom 60° k ocu z

3) Ilox yraom 75° k ocu X;

4) Tlox yrmom 90° x ocu X;

5) Ilox yriaom 90° k ocu y.

3aganue 9.

Bomnpoc 1. OTpe3ok o0111ero nojaoKeHus B IPOCTPAHCTBE PACIIONOKEH?
1) IlepneHauKyIApHO OCH Z;

2) Tlox yrmom 30° x ocu z, 60° x ocu y;

3) [IlapamienbHO OCH X;

4) Tlox yriom 90° k mockoctr W;

5) Tlox yriom 60° x mmockocTu H.

Bormpoc 2. ®poHTansHO-poeupyroias npsimas - 3To npsimasi, Koropas?
1) IlapannenbHo ocH X;

2) llepneHAUKYISIPHO TUIOCKOCTH V;

3) IlepnenaukymnsapHo miockoctu H;

4) IlapanienbHO OCH Z;

5) IlapamienbHO MIOCKOCTH V.

Bormpoc 3. I'opuzoHTanbHas npsiMasi LI COKPAIlEeHHO TOPU30HTaIb PACIIONIOKeHa?
1) IMapamnenbHo mnockoctu H;

2) llepnennukynsapHo miockocty H;



3) IleprieHaUKYIAPHO OCH X;

4) TlapannenbHO MIOCKOCTH V;

5) TlepneHauKymsipHO IIOCKOCTH W.

Bomnpoc 4. Ckonbko Bbl 3HaeTe BapuaHTOB 3a1aHUS TPOEKIIMI TIIOCKOCTEN Ha
KOMIIJIEKCHOM 4epTexe?

1) [sa;

2) Tpu u 4eTbIpe NONOTHUTENbHBIX;
3) Cewmp;

4) Ilate;

5) IllecTh OCHOBHBIX U TPU JOMOIHUTEIbHbIX.

Bomnpoc 5. MoxeT i1 ppoHTaIbHO-TIPOCHUPYIONIAsl IIOCKOCTh OJJHOBPEMEHHO OBITh
PO HIBHON MIOCKOCTHIO?

1) Her, Hukorna;

2) Moxer, eciM OHa HaKJIOHEHA K 1ockoctd W nog yriiom 60°;

3) Moxer, eciii OHa HakJIOHeHa K mockoctd H mox yrimom 75

4) Moxer, eciii OHa MapasuiesibHa MPOPUIHHON MJIOCKOCTH MpoeKinii W,

5) SBnasercs npodUIbHOMN TNIOCKOCTHIO B JIIOOOM CiTyvae.

3aganue 10.

Bomnpoc 1. Jliist nocTpoeHus: MpOEKUUH TOYKH B IPSAMOYTOJIbHOW IIPUBEICHHON U30METPUN
MOJIB3YIOTCS CJIETYIOIIUM IPABUIOM?

1) OrTknaapIBaoOT 1O BCEM OCSIM OTPE3KH, PaBHbIE HATYPAJIbHBIM BEIMYMHAM KOOPJUHAT;
2) Ilo ocaM X M Z OTKJIAJbIBAIOT HATYpAJIbHBIE BEJIMUYUHBI KOOPJIMHAT, HO ¥ - B 3 pa3a
MEHBIIIE;

3) Ilo ocsM X M y OTKJIQ/IbIBAIOT HATypaibHbI€ BEIMYMHBI KOOPJUHAT, HO Z - B 2 pa3a
MEHBIIIE;

4) Tlo ocaM X M Z OTKJIAJBIBAIOT HATypaJIbHbIC BEITMUYUHBI KOOPJIMHAT, HO ¥ - B 2 pa3a
MEHBIIIE;

5) [Ilo X,y ¥ z OTKIaABIBAIOT BEJIMUMHEI, B 2 pa3a MEHbIIIE, YeM HaTypajbHasl BETUYMHA.
Bomnpoc 2. B npssMoyroibHOM NpUBEAECHHON N30METPUHU MPOEKIIUU OKPYKHOCTH B
MJIOCKOCTSX, MapaICIbHBIX TPEM IJIOCKOCTSIM KOOPIMHATHOTO TPEXTrpaHHUKa OymyT?

1) Bce tpu pa3Hsie;

2) B mI0CKOCTSX X0y U YOZ OJMHAKOBBIE, @ B IUIOCKOCTH X0Z — IpYTas;

3) Bce Tpu OMHAKOBEIE;

4) B m10CKOCTSX X0y U X0Z OAMHAKOBBIE, a B INIOCKOCTH YOZ — JIpyras;

5) B miIockocTsX X0y M yOZ OJIMHAKOBBIE, a B INIOCKOCTH XOZ - B 2 pa3a MEHbLIE.
Bomnpoc 3. Kak pacnosiararorcsi KOOpAUHATHBIE OCH B IIPSMOYTOJIBHOW H30METPUU
OTHOCHUTEJILHO APYT Apyra?

1) TIpou3BoabHO BCE TPU OCH;

2) xwuynoxyramu 180° a z mox yrmamu 90° x HuMm;

3) xwuymnoxyraamu 90°, a z nox yrimamu 135° k HuM;

4) Tlox yrmamu 120° gpyr x gpyry;

5) xwuy moxyriaom 120° npyr k apyry, a z nox yriaom 97° k ocu X.

Bomnpoc 4. Kak pacnioniaratorcsi ocu B NPSMOYTOJIbHOW IUMETPUU IO OTHOLIEHHUIO K
TOPU30HTAIBHOW MTPSMOI?

1) zBepruKanbHO; X Uy nox yriaamu 30°;

2) z BEPTHKAILHO; X MO YIIIOM » 7°, och y oz yriom » 41



3) X BEPTHKAJILHO; Z IO YIJIOM » 7°, 0chb y mox yriiom » 41%

4) z BEpTHUKAIBHO; X M Y TOPH30HTAIBHO, COOTBETCTBCHHO, BJICBO M BIIPABO;

5) X BEpTUKAJIbHO; Z U y TOPU30HTATIBLHO, COOTBETCTBEHHO, BJIEBO U BIPABO.

Bompoc 5. KakoBbl nipuBeieHHbIe KOA(D(PHUITMESHTH HCKKEHUS 110 OCSIM B IIPUBEACHHOM
MPSIMOYTOJIbHOU TUMETPHH?

1) Tloocsam x 'y o 0,94 o ocu z - 0,47,

2) Tloocsmx uymno 0,47 no ocu z - 0,94;

3) IMoocsmxwuzmno 0,94 noocuy - 0,47;

4) Tloocsmxuzmo l,0moocuy -0,5;

5) Tloocamxuymno 0,5 noocu z- 1,0.

3aganue 11.

Bomnpoc 1. Kakoe MakcuMaabHOE KOJIMYECTBO BUIOB MOXKET ObITh Ha YEPTEXKE ACTATH?
1) IHse;

2) UYerslpe;

3) Tpu;

4) Opumn;

5) HlecTs.

Bormpoc 2. CkonbKo BUIOB JOKHO COJIEPIKATh N300paskeHNE KaKOH-ITM00 KOHKPETHOM
neraaun’?

1) Opnun;

2) Tpu;

3) MuHMManbHOE, HO I0CTaTOYHOE JIJISl OTHO3HAYHOI'O YSICHEHHSI KOH(DUTypalnH;
4) MakcumaabHOE YUCIIO BUOB;

5) Ulects.

Bomnpoc 3. Kakoii Buj1 Ha3bIBa€TCs JIOMOTHUTEIbHBIM ?

1) Bun cnpasa;

2) Bua cHuzy;

3) Bwuna c3anu;

4) TlomydeHHbIN TPOCIIUPOBAHUEM Ha TUIOCKOCTh, HE MapaICIbHYI0 HA OJTHOW U3
ITIOCKOCTEN MPOCKIINM;

5) Ilosy4eHHBII TPOCIIUPOBAHUEM HA IIOCKOCTH W.

Bomnpoc 4. Uto Ha3bIBaeTCS MECTHBIM BUIOM?

1) W3oOpaxeHue TOJIBKO OTPAaHUYEHHOTO MECTA JIETAlIH;

2) MN3oOpaxeHue neTany Ha JOMOJHUTEIbHYIO MIII0OCKOCTh;

3) MW3o0paxeHue neranu Ha MIOCKOCTh W,

4) Bwup cnpasa nerany;

5) Bun cHusy.

Bomnpoc 5. Kakoli BU1 feTaiy U Ha Kakyo INTIOCKOCTh MPOEKIUI Ha3bIBAETCA €€ IIIaBHBIM
BUIOM?

1) Bug cepxy, Ha uiockocTh H;

2) Bwua cnepenn, Ha MIIOCKOCTH V;

3) Bun cnea, Ha I0CKOCTh W,

4) Buna c3aam, Ha TJIOCKOCTh H;

5) JlonmoaHUTENbHBIN BUl, HA JOTOJHUTEIbHYIO TUIOCKOCTD.

Saganue 12.



Bomnpoc 1. Jlanbl ABa BUAa AeTajieil: TIaBHbIN BUI U BUJ cleBa. Onpenenure BUl CBEPXY U3
MPEIOKEHHBIX BAPUAHTOB.

Puc. C3-6

1) TIlpaBunbHblii BapuaHT oTBeTa Nel;

2) IlpaBwibHbIN BapuaHT oTBeTa No2;

3) IlpaBunbHblii BapuaHT oTBeTa Ne3;

4) IlpaBuiibHbIM BapraHT oTBeTa Ned;

5) IlpaBunbHbIl BapuaHT oTBETa No5.

Bomnpoc 2. Onpeaenuts BUJ ci€Ba JETalu MO 3a/laHHBIM INIABHOMY BUY U BUIY CBEPXY.
(cm. Puc. C3-7)
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Puc. C3-7.

1) IlpaBuibHbli BapuaHT oTBeTa Nel;
2) IlpaBuibHbli BapuaHT oTBeTa No2;
3) IlpaBunbHblii BapuaHT oTBeTa Ne3;
4) IlpaBuibHbli BapuaHT oTBeTa Ned;
5) IlpaBunbHbIN BapuaHT oTBeTa Ne5.
Bonpoc 3. [1o mmaBHOMY BUAY U BUAY CBEPXY ONpPEAETUTH, KAKOH U3 MATH BUIOB OyIeT 1is
sToi netanu BuaoM ciesa (Puc. C3-8).
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Puc. C3-8.

1) IIpaBunbHblil BapuaHT oTBeTa Nel;

2) IlpaBwibHblil BapuaHT oTBeTa Ne2;

3) IlpaBuibHbli BapuaHT oTBeTa Ne3;

4) IlpaBuibHblil BapuaHT oTBeTa Ned;

5) IlpaBunbHbIil BapuanT oTBeTa Ne5;

Bomnpoc 4. Korga Ha yepTexe aenaroT HaAUCH Ha3BAHUH OCHOBHBIX BUJIOB?

1) Bcerna nenaror;

2) Korna BUbI CBEPXY, ClI€Ba, ClIpaBa, CHU3Y, €331 CMEIIEHbl OTHOCUTEIHHO TJIaBHOTO
H300paKeHUs;

3) Huxkorna He aenaror;

4) Korma HY>XHO MTOKa3aTh JOMOJHUTEIbHBIN BHI,

5) Tonbko KOrjga Hy>KHO MTOKa3aTh BUJ] CBEPXY.

Bomnpoc 5. Bo3M0OKHO J11 BBIIOJIHEHUE TONOTHUTEIBHBIX BUJOB TOBEPHYTHIMU?

1) Her, Hu B KoeM cityyae;

2) OO0s13aTeNbHO, BCEra BBIMOIHAIOTCS OBEPHY THIMH;

3) B03MOXHO, HO IOTIOTHUTEIBHBIN BUJT IPU ATOM HUKAK HE BBIJACIISIETCS U HE
0003HaYaeTC;

4) Bo03MOXHO, HO C COXpaHEHUEM TMOJIOKEHHU S, IPUHATOTO JJIsSI TAaHHOTO MpeaIMeTa Ha
TJIABHOM BHJIE U C Jlo0aBiieHueM ciioBa «I[1oBEpHyTOY;

5) Bo03M0XHO, HO JOTOTHUTENbHBIN BUJ] BBIMOIHSAETCS TOJBKO B IPOEKIIMOHHOMN CBSA3H MO
OTHOLLIEHHUIO K T[JIABHOMY.

3aganue 13.

Bomnpoc 1. Pa3zpe3 nonyyaercst npu MbICJIEHHOM PAaCCEUEHUHU MPEIMETa CEKyIIei
IJIOCKOCTHIO. [Ipu 3TOM Ha paspese moka3pIBaeTCs TO, YTO:

1) Ilomy4yuTcs TOJBKO B CEKYIIEH IIIOCKOCTH;

2) HaxomuTcs nepen ceKylien mioCKOCTbhIO;

3) Haxoautcs 3a cekylen mI0CKOCThIO;

4) HaxomuTcs moj ceKyuien miIoCKOCThIO;

5) Haxomutcs B cekyulei MIOCKOCTH, U YTO PaCIiONIOKEHO 32 HEH.

Bomnpoc 2. JIyis kakoi 1eu TpUuMEHSIFOTCS pa3pesbl?

1) TIloka3aTh BHyTpEeHHHE O4YepTaHus U (HOPMY U300pa’kaeMbIX MPEIMETOB;

2) Iloka3aTh BHEUIHIOW KOH(UTypalnio U GopMy U300paKaeMbIX MPEAMETOB;
3) IIpuMeHSIOTCS IPH BBIMOIHEHUH YEPTEXKEN JTIO0BIX JeTale;

4) TIpuMEHSIOTCS TOJIBKO MO KEJIAHUIO KOHCTPYKTOPA,;

5) UtoOblI BRIACIUTH TVIABHBIA BUJ IO OTHOIICHUIO K OCTaJIbHBIM.



Bomnpoc 3. Kakue pa3pessl Ha3bIBalOTCSI TOPU3OHTAIBHBIMUA?

1) Korna cexymiasi mioCKOCTh NEPHEHAUKYIISIPHA TOPU30HTATBHOM MJIOCKOCTH MPOEKIINA;
2) Korna cekymiasi INIOCKOCTh MapauiebHa TOPU30HTAIBHON MIIOCKOCTH MPOESKIINN;
3) Korna cekymias miocKoCTh NEPHEHAUKYISIPHA OCH X;

4) Korna cekyiiasi INIOCKOCTh MapauieibHa GPOHTAIBHON TUIOCKOCTh MPOEKIIN;

5) Korpma cexymast imocKoCTh napaiieibHa MpoGUIbHON MITOCKOCTH MPOSKITHA.
Bomnpoc 4. BepTukalibHIMU Ha3bIBAIOTCS Pa3pe3bl, MOMyUAOLIUECs, KOTAa CeKyIas
IJIOCKOCTb:

1) IlepnenaukynsapHa ocu Z;

2) llepnennukynspHa GpOHTAIBHON MIJIOCKOCTH MPOEKLNN;

3) IlepneHauKkymasipHa TOPU3OHTAIBHOM IJIOCKOCTU MPOCKIIU;

4) IlapamienbHa TOPU3OHTAIBHON IJIOCKOCTU MPOEKITUH;

5) [IlapamienbHa HaPaBICHUIO CTPEJIKH TONOJHUTEIBHOTO BU/IA.

Bormpoc 5. Kakue Bbl 3HaeTe BEpTUKAIbHBIE Pa3pe3bl?

1) Topu3oHTaAIBHBIN T PPOHTAIBHBIN;

2) T'opuzoHTaNBHBIN U TPOPUITHHBINH;

3) Topu3oHTaNbHBIN U HAKJIOHHBIN;

4) HaxknoHHbIN U (POHTAIILHBIN;

5) ®poHTanbHbIN U TPOGUITHHBI.

3anganue 14.
Bomnpoc 1. IIpocToit pa3pe3 nmoay4yaercsi Ipu YUCIE CEKYIIUX MIIOCKOCTEN, PABHBIX:
1) Opnoit;

2) [sywm;
3) JIiBym u Gornee;
4) Tpéwm;

5) Tpéwm u Goiee.

Bomnpoc 2. CnoxxHbIN pa3pe3 MoIyyaeTcsl IpU CEYEHUH MpeIMeTa:

1) Tpems cekylUMHU IUIOCKOCTIIMU;

2) JIByms u 60jee CEeKyIIMMH TUTOCKOCTSIMU;

3) IInockocThlo, mapaieIbHONM TOPU3OHTAIBHON MIIOCKOCTH MPOEKIU;

4) OpaHOM ceKylllel MITOCKOCThIO;

5) IInockocTsimu, napayieabHBIMU (PPOHTATBEHON MIOCKOCTH MPOESKIUH.
Bomnpoc 3. CnoxHble pa3pe3bl AEATCS Ha CTyIIEHYaThie U JJoMaHble. [Ipu saTtom
CTYNEHYATBIE - ITO PA3PE3bl, CEKYLIUE IIIOCKOCTH KOTOPBIX PACITONATatOTCS:

1) TIlapannenbHO APYT APYTY;

2) llepneHaUKYISPHO APYT APYTY;

3) [TIlox yriom 75 rpaaycoB ApPyT K IAPYTY;

4) Ilox yrmom 30 rpamycoB IpyrT K IPYTY;

5) Iloxg moObIM, OTIIMYHBIM OT 90rpaTycoB YIIIOM JIPYT K JAPYTY.

Bormpoc 4. Beeraa nu Hy»KHO 0003Ha4aTh IPOCTHIE pa3pe3bl JIUHUEH CEUCHUS?
1) [a, obGs3arensHo;

2) Huxkorma He HY>)KHO 0003HAYaTh;

3) He HyXHO, KOrja ceKymas mIoCKOCTh COBIIAJIAET C INIOCKOCTHhIO CUMMETPHH JI€TAJIH;
4) He Hy»XHO, KOrja CeKyIlas MI0CKOCTh NapajljieIbHa TOPU30HTAIBHOMN MIOCKOCTH
MPOEKIU;

5) He HyXHO, KOora ceKyuas mioCKOCTh MapaieabHa ocHu Z.



Bormpoc 5. B kakoM citydyae MOKHO COEIUHATH ITOJIOBUHY BUA C MIOJIOBUHOU
COOTBETCTBYIOILIETO pa3pe3a?

1) Bcerma MOXHO;

2) Huxkorna Henb3s,

3) Ecnu geranb HECUMMETPUYHA,

4) Ecnu BUI U pa3pe3 SBISAIOTCS CHMMETPUYHBIMU (DUTYpaMU;

5) Ecnu Bug u pazpes SBISIOTCS HECUMMETPUYHBIMU (DUTYPaAMHU.

3ananue 15.

Bormpoc 1. Eciii Buz 1 pa3pes ABISIOTCS CAMMETPUYHBIMU (DUTYpaMH, TO KakKast TUHUS
CIIY>KUT OCBbI0 CHMMETPHH, PA3ACISAIOIEH UX TOJTOBUHBI?

1) CunnoniHas ToHKas;

2) CmoniHas OCHOBHas;

3) ITpuxosas;

4) Pa3omkHyTas;

5) UTpux-myHKTHpHAs TOHKAs.

Bormpoc 2. Kak u3zo0paxarorcs Ha pa3pese JIeMEHTbl TOHKUX CTEHOK ThIia peoep
AKECTKOCTH, 3yOUaThIX KOJEC?

1) Hukak Ha pa3pe3e HE BBIIETSAIOTCS;

2) BblIensoTcs U WTPUXYIOTCS MOJHOCTHIO;

3) TIloka3piBatoTcs pacCEYEHHBIMU, HO HE IITPUXYIOTCS;

4) Iloka3pIBarOTCs pacCEYEHHBIMH, HO IITPUXYIOTCA B IPYTOM HaIIPaBJICHHUH T10
OTHOIIEHUIO K OCHOBHOM IITPUXOBKE pa3pesa;

5) Iloka3bIBaroTCsi paCCEUEHHBIMU U IITPUXYIOTCA MOA YoM 60rpaycoB K TOPU3OHTY.
Bomnpoc 3. Kakoro Tumna quHueN ¢ nepneHAuKyIIpHON el CTpenKkoil 0003HavaroTCsl pa3pessbl
(TUI TMHUN CeYEeHMUS).

1) CrmutoniHo# TOHKOW JTUHUCH;

2) CrouHoN OCHOBHOW JTMHUEH;

3) BonHucToii MTMHUEH;

4) Tpux-myHKTUPHON TOHKOW JTUHUEH;

5) Pa3oMKHyTOW JTUHUEH.

Bonpoc 4. Kak npoBogsT cekylue miIoCKOCTH Npu 00pa3oBaHUU Pa3pe30B Ha
AKCOHOMETPUYECKHUX N300pAKEHUSAX,

HaInpuMep, MPH BBIMOJIHEHUH BbIPE3a YETBEPTH JACTAIIH.

1) IIpou3BoJBHO, KaK MOXKEIAET KOHCTPYKTOP;

2) TONBKO MapajuieIbHO KOOPAUHATHBIM IIJIOCKOCTSIM;

3) Tonbko nepneHANKYIIPHO OCHU Z;

4) Tonbko napaiensHo miockoct XOY;

5) Tonbko napamienbHo mwiockoctu XOZ;

Bomnpoc 5. Kak HanpaBiieHbl JIMHUY IITPUXOBKH Pa3pe30B HA AKCOHOMETPUUECKUX
MPOEKIUsIX?

1) TIlapamnenbHO COOTBETCTBYIONUM OCsM X,Y U Z;

2) IlepnennukynsipHo ocsim X,Y u Z;

3) [IlapamnensHo ocsim X U Y,

4) IlapannenbHO OJHOUM U3 [UaroHalIe KBaIpaToB, JISKAIIUX B COOTBETCTBYIOIINX
KOOPJAMHATHBIX IJIOCKOCTSIX, CTOPOHBI KOTOPBIX MapajijieIbHbl aKCOHOMETPUUECKHUM OCSIM.



5) TlapamienbHO OJHOW U3 AMAroHaJIe! KBaJApaToB, JEKAIIUX B COOTBETCTBYIOITUX
KOOPJIMHATHBIX TJIOCKOCTSIX, CTOPOHBI KOTOPBIX PACIIOI0KEHBI MPOU3BOJIBLHO 10
OTHOIIIEHUIO K AKCOHOMETPUYECKUM OCSIM.

3ananue 16.
Bomnpoc 1. Ha kakoM 13 NSITH 4epTeKel BBINIOJIHEH MPAaBUIBLHO pa3pes3 JIeTalld, TOKa3aHHOU

Ha n3o0paxenuu (cM. Puc. C3-9).
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Pire, 3-8,

1) IIpaBunbHblii BapuaHT oTBeTa Nel;
2) IlpaBuiibHbIi BapraHT oTBeTa Ne2;
3) IlpaBuibHbIi BapuaHT oTBeTa Ne3;
4) IlpaBuibHblil BapuaHT oTBeTa Ned;
5) IlpaBunbHbIil Bapuant oTBeTa Ne5;
Bormpoc 2. Ha kakoMm 13 IsITH YepTexeil BTYJIKH MOKa3aH NpaBUIIbHO €€ pa3pes (cMm. Puc.

C3-10)?
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C3-10

1) Ha nepBoM uepTexe;

2) Ha Bropom uepTexe;

3) Ha TpeTbeMm uepTexke;
4) Ha ueTBepTOM UEpPTEKE;
5) Ha narom ueprexe



Bomnpoc 3. Ha kakoM 13 ISATH YEPTEKEN BBITIOJIHEH IIPABUIIBHO pa3pe3 IETald, TOKA3aHHOU
Ha nzoOpaxenuu (puc.C3-11).?

1) Ha nepBom ueprexe;

2) Ha BTopom yeprexe;

3) Ha tpersem yeprexe;

4) Ha deTrBepTOM YepTEKE

5) Ha nsarom ueprexe;

Bomnpoc 4. Ha kakoM n300pakeHnH JIeTalld MPaBHIIbHO BIMIOIHEH e€ paspe3 (puc. C3-12)?
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C3-12

1) Ha nepBom n3zo0paxxeHuu;

2) Ha BTOpOM M300pakeHUY;

3) Ha tperbeMm U300pakeHNH;

4) Ha deTrBepTOoM U300paKEHUH;

5) Ha narom uzo0pakeHuwu.

Bonpoc 5. [lox kakuM yIiioM oCyIecTBIsETCs ITPUXOBKA METAJLUIOB (Tpaduueckoe
M300pakeHre METaJUIOB) B pa3pesax”?

1) Tlox yrmom 30 rpamycoB K JUHUU KOHTYpa U300PaKEHUS, UM K €r0 OCH WU K JIMHUU
paMKH 4EpTEKa;

2) Tlox yrimom 60 rpagycoB K TUHUW KOHTYpa H300paKeHUS, HIIA K €T0 OCH WM K JIMHAH
paMKH 4epTeKa;

3) Iloxg m0ObIMU IPOU3BOJIBHBIMY YIIIAMU;

4) Ilon yriom 45 rpaaycoB K JJMHUU KOHTYypa U300paXeHUsl, WJIK K €r0 OCU WM K JIMHUH
paMKH 4epTexa;

5) Ilox yrmom 75 rpatycoB K JMHUM OCHOBHOM HAJIIMCH YEPTEXKa;

3amanue 17.

Bompoc 1. MecTHBIi pa3pe3 CIIy>KUT [ YSICHEHHsI yCTPOMCTBA PEAMETA B OTAEIBHOM
Y3KO OTPaHMYEHHOM MecTe. I’ paHnIia MECTHOTO pa3pe3a BBIACISETCS Ha BUJE:

1) CnnomHo# BOTHUCTON JTUHUEH;

2) CoioumHoON TOHKOM JIMHUEH;

3) UITpux-nmyHKTUPHOW JTMHUEH;

4) CrionHoi OCHOBHOM JIMHUEH;

5) UTpuxoBoii TUHUEH.

Bormpoc 2. [Tpu n3zo0paxeHuu npeamMera, B MMEIOIINUX NOCTOSHHBIE WIIA 3aKOHOMEPHO
M3MEHSIOUIMECS CEUEHM S, TIOITyCKAeTCs M300pakaTh UX C pa3pbiBaMu. B kadecTBe TMHUH
oOphIBa UCTIOIb3YETCS:



1) CmoniHnas TOHKas JIMHUS;

2) CmuonrHas OCHOBHAs JIMHUS,

3) ITpux-nyHKTUpHAs JIUHUS,

4) TpuxoBast TUHUS;

5) CrutonrHasi BOJIHUCTAs WU JIMHUS C U3JIOMaMHU.

Bormpoc 3. B kakom cityyae mpaBHIIbHO BHITIOJHEHO COBMEIIIEHUE BHUIA ¢ pa3pe3om (cM. Puc.
C3-13)?
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Pue. C3.-13 Pue. C3.-14

1) IlpaBuibHblil BapuaHT oTBeTa Nel;

2) IlpaBuibHblil BapuaHT oTBeTa No2;

3) IlpaBuibHbli BapuaHT oTBeTa Ne3;

4) IlpaBuibHbli BapuaHT oTBeTa Ned;

5) IlpaBunbHbIi BapuaHT oTBeTa Ne5;

Bomnpoc 4. Onpeaennre, Ha KAKOM 4e€pTEkKE MPABUIIBHO BBINIOJIHEHO COEAMHEHUE MTOJIOBUHBI
BU/JIa ¥ TIOJIOBUHBI pa3zpesa Ajsl HuiInHApruYeckoit neranu (puc. C3-14).
1) Ha nepBom ueprexe;

2) Ha BTOopoMm yeprexe;

3) Ha TpeTbeMm uepTexKe;

4) Ha yeTBepTOM UEpTEKE;

5) Ha nsrom ueprexe;

Bormpoc 5. Beeraa nu 0003Ha4aeTcst NOJ0KEHUE CEKYIIHMX MIIOCKOCTEN MPHU CIOKHBIX
paspesax?

1) Her, He Bcerna;

2) Jla, KOHEYHO, BCEeT/a;

3) Jlumb xorna He SICHO, KaK MPOXOAAT CEKYIUe TUIOCKOCTH pa3pesa;
4) B penkux ciyuasx;

5) He 0603Ha4arOTCs HUKOTIA.

3aganue 18.

Bomnpoc 1. B ceuennn noka3piBaercs TO, YTO:



1) Haxomutcs nepen cekyuiei miocKoCThIO;

2) Haxonurcs 3a cexylen miocKOCThIO;

3) TlomamaeT HEMOCPEICTBEHHO B CEKYIIYIO TUIOCKOCTB;

4) HaxonmuTcs HEMOCPEACTBEHHO B CEKYIEH TUIOCKOCTHU U 3a Heli4

5) Haxomutcst HEMOCPEICTBEHHO NEPE]T CEKYIIECH MIOCKOCThIO U MONAAaeT B Hee.
Bomnpoc 2. KoHTyp BEIHECEHHOT'O CEYEHHUS BBITTOIHACTCS:

1) CmionrHo# TOHKOW JTMHUEH;

2) CmioumHoN OCHOBHOM JIMHUEH;

3) BouHucTON TUHUEIH;

4) ITpuxoBoOil TUHUEN;

5) JluHuei ¢ u3noMamu.

Bomnpoc 3. Ha pucynke C3-15 noka3ana aetanb 1 1aHO €€ ceueHue. M3 HeCKOMbKUX
BApUAHTOB CEUCHUs BHIOCPUTE MPABUIILHBIN.
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Puc. C.15,

1) IlpaBunbHbIil BapuaHT oTBeTa Nel;

2) IlpaBwibHblN BapuaHT oTBeTa No2;

3) IlpaBunbHbli BapuaHT oTBeTa Ne3;

4) TlpaBwibHbIN BapuaHT oTBeTa Ned;

5) IlpaBunbHbIl BapuaHT oTBETa No5.

Bomnpoc 4. Ha pucynke C3-16 nanbl 4eTbIpe CEUCHHs AeTalu. YCTAaHOBUTE, KAKUE U3 ITUX
CEUYCHUH BBITIOTHEHBI NPABUIILHO.

A

T

1) A-Aub-B:

2) A-A,B-Bul-T;

3) B-B, B-B;

4) A-A,B-B,B-BuTl-T;
5) A-AuB-B.

Bormpoc 5. Kak 0003Ha4at0T HECKOIBKO OJIMHAKOBBIX CEYEHUM, OTHOCSIIUXCSA K OJHOMY
npeaMery?



1) Jlunuu ceyenust 0003HAYAIOT OJHOW U TOM K€ OYKBOM M BHIUEPUUBAIOT OJJHO CEYEHUE;
2) Huxkak He 0003HAYAIOT;

3) O06o3HayaroT pa3HbIMU OyKBaMU JTUHUU CEUCHUI;

4) (O0603HayYaIOT JMHUHU CEUECHUN OTHOM U TOM ke OyKBOM, HO BEIYEPUHBAIOT CEUCHMUSI
HECKOJIBKO pas;

5) Jlunuu ceyeHuit 0003HAYAIOT OJIUH Pa3 U BHIYEPUMBAIOT CEYCHHE HECKOIBKO Pas3.

3aganue 19.
Bomnpoc 1. Jlana getans u ykazano ee ceuenne A-A (puc.C3-17-a). Beioparh npaBuibHbII
BApUAHT CEUCHHSI.
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Pue.C3-17-a

1) IlpaBusbHbli BapuaHT oTBeTa Nel;

2) IlpaBuibHbli BapuaHT oTBeTa No2;

3) IlpaBuibHbli BapuaHT oTBeTa Ne3;

4) IlpaBuibHbBIN BapraHT oTBeTa Ned;

5) [IlpaBunbHbIi BapuaHT oTBeTa Ne5;

Bormpoc 2. Jlana nerans u yka3zaHo ee ceuenue A-A (puc.C3-17-6). BeiOpaTh npaBuiIbHbIN
BapUAHT CEUYCHHUS.
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puc.C3-17-6

1) IIpaBunbHblil BapuaHT oTBeTa Nel;

2) IlpaBwibHblil BapuaHT oTBeTa Ne2;

3) IlpaBuibHbli BapuaHT oTBeTa Ne3;

4) IlpaBuibHblil BapuaHT oTBeTa Ned;

5) IlpaBunbHbIil BapuanT oTBeTa Ne5;

Bompoc 3. Jlana neranp u yka3zano ee ceuenue A-A (puc.C3-17-B). BeiOpars npaBuiibHbIiM
BAPUAHT CEUCHHS.
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1) IlpaBunbHblii BapuaHT otBeTa Nel;

2) IlpaBuibHbli BapuaHT oTBeTa No2;

3) [IlpaBunbHbIM BapuaHT oTBeTa Ne3;

4) TlpaBwibHbIN BapuaHT oTBeTa Ned;

5) [IlIpaBunbHbIi BapuaHT oTBeTa Ne5;

Bormpoc 4. Jlana nerans u yka3zano ee ceuenue A-A (puc.C3-17-r). BeiOpars npaBuibHbIi
BAPUAHT CEUCHHSI.
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Puc.C3-17-2

1) IlpaBunbHbIil BapuaHT oTBeTa Nel;

2) IlpaBwibHblN BapuaHT oTBeTa No2;

3) IlpaBunbHbli BapuaHT oTBeTa Ne3;

4) TlpaBwibHbIN BapuaHT oTBeTa Ned;

5) IlpaBunbHbli BapuaHT oTBETA No5;

Bompoc 5. Jlana nerans u yka3zano ee ceuenne A-A (puc.C3-17-1).BeiOpaTth npaBuiibHbBIN
BApUAHT CEUCHHSI.
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C3-17-0

1) IlpaBunbHbli BapuaHT oTtBeTa Nel;

2) IlpaBuibHbli BapuaHT oTBeTa No2;

3) IlpaBunbHbBIM BapuaHT oTBeTa Ne3;

4) TlpaBwibHblN BapuaHT oTBeTa Ned;

5) IlpaBunbHbIi BapuaHT oTBeTa Ne5;

3aganue 20.

Bomnpoc 1. Onpegenure npaBuibHOE ceuenue A-A s geranu puc. C3-18.
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Puc, C3-18.

1) IlpaBuibHbli BapuaHT oTBeTa Nel;
2) IlpaBuibHblil BapuaHT oTBeTa No2;
3) IlpaBuibHbli BapuaHT oTBeTa Ne3;
4) IlpaBuibHbli BapuaHT oTBeTa Ned;



5) IlpaBunbHbIi Bapuant oTBeTa Ne5;
Bormpoc 2. Onpenenute NpaBuiIbHBIA BapUAHT CEUEHUS ISl Z-00pa3HOro npoduis ¢
orBepctueM (puc. C3-19).
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C3-19

1) IlpaBuibHblil BapuaHT oTBeTa Nel;

2) IlpaBuibHblil BapuaHT oTBeTa No2;

3) IlpaBunbHbli BapuaHT oTBeTa Ne3;

4) IlpaBuibHblN BapuaHT oTBeTa Ned;

5) IlpaBunbHbIN BapuaHT oTBeTa No5;

Bormpoc 3. Kak nzobpaxaercst pe3p0a Ha IMIMHAPUIECKOM CTEPKHE U Ha €T0 BUJIE CiieBa?
1) HapyxHblii uamMeTp pe3bObl - CIUIONIHAS OCHOBHASI, BHYTPEHHUN JUAMETP - CIUIONIHAS
TOHKas1, Ha BUJIE CJIEBA - CIUIONTHAS TOHKAs JIMHUS HA 3/4 NITUHBI OKPY>KHOCTH IS
BHYTPEHHETO IUAMETPA;

2) HapyxHblii TuamMeTp pe3bObl - CIUIONIHAS OCHOBHAS, BHYTPEHHUN JUAMETP - CILJIONTHAS
TOHKas1, HA BUJIE CJIEBA - TOHKas JuHuA Ha 360 rpaaycos;

3) HapyxHblil U BHyTPEHHHI THaMETphl pe3b0bl - CIUIONIHAS OCHOBHAs, HA BUJE CJIEBA -
CIUIOLIHAS! TOHKAsl JIMHUS HA 3/4 NIUHBI OKPY>KHOCTH ISl BHYTPEHHETO AUaMETPa;

4) HapyXHblii 1 BHYTPEHHUI TUAMETPHI - CIIOMIHAA TOHKAs JTUHUS;

5) Bce nMHMM BBINONHSIOTCS CIJIOMIHON OCHOBHOM.

Bomnpoc 4. ITpu pe3p00BOM COEAMHEHNUHN JIBYX JE€TAJICH:

1) TlomHOCTBIO MOKA3bIBAETCS JI€Talb, B KOTOPYIO BBUHUMBACTCS ApYyTas;

2) BauHuYMBaeMas J€Talb;

3) Her HUKaKOTO BBIICIICHHUS;

4) MecTo COeAMHEHHS IITPUXYETCS TTOTHOCTHIO U JUIsl OJJHOW U IS IPYTOU JeTanei;

5) Mecto coenuHeHus pe3bd HE MITPUXYETCS COBCEM.

Bormpoc 5. Kakoit tnH#el MOKa3bIBaeTCs TpaHUIla HAPE3aHHOTO YJacTKa Pe3bObl?

1) BosHucroil TMHKEN;

2) CrmoniHoM TOHKOM JTMHHUEH;

3) CnomnrHo# OCHOBHOM JIUHUEH;

4) ITpuxoBO JMHUEH;

5) UTpux-nyHKTUPHOU JUHUEH.

3amanue 21.

Bomnpoc 1. B kakoMm citydyae npaBUIbHO IEPEUHUCIICHBI Pa3bEMHBIE U HEPAZBEMHBIE
coequHeHnA?

1) Pazwémusbie: 6onToBOE, MINMUIEYHOE, BUHTOBOE, MastHOE, MIMOHOYHOE. Hepaznémubie:
KJIEEBOE, CBAPHOE, IIIOBHOE, 3aKIIENIOYHOE.

2) Pa3znpémHbIe: 60JITOBOE, IIIUICYHOE, BAHTOBOE, IIIMTOHOYHOE, IIIJIUIIEBOE.
Hepazpémurie: kiieeBoe, CBapHOE, MAasTHOE, IIOBHOE, 3aKJIEMOYHOE.

3) Pa3zbémuble: 60ATOBOE, MIMWICYHOE, BUHTOBOE, IITIOHOYHOE, IIOBHOE, CBAPHOE.
Hepazpémurie: kieeBoe, masHoe, MUIMLEBOE, 3aKIIENOYHOE.



4) Pa3znémHbIe: 00JITOBOE, IIMUICYHOE, BUHTOBOE, IINMOHOYHOE, 1I0OBHOE. HepasbémHble:
KJIEEBOE, MAsTHOE, IIUIULIEBOE, 3aKJIEMOYHOE.

5) Pazwémusie: 6onTOBOE, MITUIEYHOE. HepazbéMHbBIC: BUHTOBOE, IIIMTOHOYHOE,
HUIUIEBOE.

Bormpoc 2. CBapHoe coenMHEeHHE YCIOBHO 0003HAYAETCS:

1) VYrTomieHHO# CTPENKO;

2) Crpenkoit ¢ OykBoit «C» Ha 20MM OT CTPEIIKH;

3) Crpenkoii ¢ OykBoit «CB.» Ha 25MM OT CTPEJIKH;

4) TlonoBuHOI cTpenku ¢ 0003HAYEHUEM U paCIIU(PPOBKON TUIIA CBAPKU;

5) IlonoBuHOM cTpenku ¢ 0003HaUeHHEM OYKBOM «C».

Bomnpoc 3. Uem omiMyaeTcs NUIMLIEBOE COEAUHEHNE OT IIIIOHOYHOTO?

1) Tonbko pazmMepamu AeTajiei;

2) Y nummieBoro 4epeayroTcsl BRICTYIBI U BIIAJUHBI IO OKPYKHOCTH, & y IIIIOHOYHOTO
BCTaBJISIETCS €I OJ{HA JIETaJIb - IIMOHKA;

3) nuisl BEIMOJHSAIOTCS MOHOJIMTHO Ha JETaNH, a IITMOHKA BRIMOIHSAETCS MOHOJIUTHO C
BaJIOM;

4) Hwudem HE OTIIMYAIOTCS;

5) Huamerpom Bajia, IEPENAOIIETO KPY TN MOMEHT.

Bormpoc 4. [1asHoe coenrHeHne yCIoBHO 0003HAYaeTCsl HA YePTEKeE:

1) VYTommuéHHOM CTpEIKoii;

2) Crpenkoii ¢ Hagnuchto «llalikay;

3) VYTomuéHHOI JIMHUEW, CTPENKON U 3HAKOM MOIYOKPYKHOCTH;

4) VYTONLEHHOHN JIMHUEN U MOy CTPEIKOM;

5) Crpenkoit u o6o3HaueHuem «II».

Bormpoc 5. Kak o003HavaeTcst Ha yepTeke KJIeeBOe COeAMHEHHE:

1) Crpenkoit u Haanuchio «Kieiy;

2) VYTomméHHOU TUHUEH, CTPENKON U Haanuchio «KieeBoe coeTMHEeHHEY,

3) VYTomméHHON TUHUEH, TOTYCTPENIKON U 3HAKOM «K»;

4) VTtonméHHON TUHHUEH, cTpenKkor u 3HaKoM «Ky;

5) CruionrHoi OCHOBHOM JIMHUEH, CTPENKON U 3HaKOM «K».

3aganue 22.

Bormpoc 1. Uem oTimmgaeTcst 3CKu3 OT pabodero 4eprexa JaeTann?

1) Dcku3 BBINOIHSETCS B MEHBIIIEM MaCIITA0E;

2) Ockwu3 BBIIOJHAETCS B O0JbllIeM MaciTade, yeM pabounii yepTex;

3) Ocku3 BBINOJIHAETCSA ¢ TOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB, & pab04Miil YEPTEXK - OT
PYKH;

4) DCKW3 HUYEM HE OTJIMYAETCs OT pabouero 4eprexa;

5) DcKu3 BBIMOJHAETCS OT PYKU; a pabounii 4epTEXK - C MOMOIIIBI0 YePTEKHBIX
MHCTPYMEHTOB.

Borpoc 2. B kakom mMaciiTade BBITIOIHAETCS BBIOIHIETCS ICKU3 I€Taln?

1) B rmazomepHom maciita0e;

2) OO6pryHO B MacmTaoe 1:1;

3) OO0bryHO B MacmITabe YBEIUUYEHUS;

4) Bcerma B Macmtabe yMEHBIIICHUS;

5) Bcerna B macmitabe yBennueHus;

Bomnpoc 3. Ckonbko BUJOB JOJIKEH COAECPHKATh paboUuil 4epTex neranu?

1) Bcerna tpu Buaa;



2) Ulectb BUIOB;

3) MuHuMaibHOE, HO IOCTATOYHOE JIJIS TIPEACTaBIeHUs GOpM JIeTalu;
4) MaxkcumMaabHO BO3MOXHOE YMCIIO BUJIOB;

5) Tonbko 0JIMH BUIL.

Bormpoc 4. HyxHbl 11 Bce pa3Mepbl Ha pabounx uyepTexax AeTanu?

1) CraBarcs TOJBKO TabapuTHBIE pPa3MEpHI;

2) CraBsrcs pa3Mepbl, HEOOXOUMBIE JIJIsi M3TOTOBJICHUSI U KOHTPOJIS M3TOTOBIICHUS
JeTau,

3) CraBdarcs TOJIBKO JIMHEHHBIE Pa3MEPBIL;

4) CraBsrcs JIMHEWHbIE pa3MePbl U TA0APUTHBIE;

5) CraBsaTcs pa3Mepsl JMaMETPOB.

Bomnpoc 5. Jlns gero cimyxut cnenudukaims K cCOOPOUYHBIM YepTekam?

1) Cunemnuduxaius onpeaensieT CocTaB COOPOUHON €TUHULIBL;

2) B cneuuduxanuu yka3pIBaloTCs rabapuTHbIE pa3Mephl JeTanei;

3) B cnemnuduxanyy yka3pBatOTCS rabapuThl COOPOYHOMN €TUHUIIBI,

4) Crneuuduxanus couep>XUT UHPOPMAIUIO O B3aUMOJICHCTBUH JETaNeH;
5) B cnenudukanuy yka3pBaeTCs BEC JeTajeH.

3ananue 23.

Bormpoc 1. B kakom macmirabe mpeanodyrurensHee Ae1ath COOPOUHbI 4epTEx?
1)y 2:1;

2) 1:1;

3) 1:2

4) 5:1;

5) 4:1.

Bormpoc 2. [Ipumensitotest v ynpouieHus: Ha COOpOYHBIX YepTexax?

1) Her;

2) TonbKo 115 KPETEXKHBIX JeTajeH;

3) IlpumeHstoTcs IJis BCEX JeTaleH;

4) TlpuMeHSIOTCS TOJIBKO /it OOJTOB U raek;

5) IIpuMeHsrOTCS TOJBKO ISl HECTAHAAPTHBIX JIeTajeH.

Bomnpoc 3. Jlig kakux geraneid HAaHOCSAT HOMEpPa MO3UILIUM Ha COOPOYHBIX YepTekax”?
1) Jlns Bcex meranei, BXOASIIUX B COOPOUHYIO €AMHHUILY;

2) TonbKo s HeCTaHAAPTHBIX JETaJeH;

3) Tonbko sl CTAaHAAPTHBIX AETANIEH;

4) J1ns KpenéKHbIX JeTanei;

5) Tonbko 1151 OCHOBHBIX JI€TAJICH.

Bomnpoc 4. Kakue pazMmepbl HAaHOCAT Ha COOPOYHBIX YepTeKax?

1) Bce pa3mepsi;

2) OcHOBHBIE pa3Mephl KOPITYCHOM JI€Talu;

3) TabGapuTHble, MOACOETUHUTENBHBIC, yCTAHOBOUYHBIC, KPEMIEIKHBIE, OMPEIEISIONINe
paboTy yCTpOMCTBA.

4) Tombko pa3Mepbl KPENEKHBIX IeTaleH;

5) Tonbko rabapuTHBIE pa3MepHI.

Bomnpoc 5. Kak mtpuxyrorcs B pa3pese ConpuKacaromnecs aeraia?
1) OnpuHakoBo;

2) C pa3HO# TONILHUHON JIMHUM IITPUXOBKH;

3) OpHa fgeTanb He IWTPUXYETCS, a Apyrasi IITPUXyeTCs;



4) C pa3HbIM HaKJIOHOM IITPUXOBBIX JIMHUM;

5) C pa3HbIM paCCTOSTHHEM MEX]Ty IITPUXOBBIMU JIMHUSAMH, CO CMEIIEHUEM IITPUXOBBIX
JUHUH, C pa3HbIM HAKJIIOHOM IITPUXOBBIX JTUHUH.

3amanue 24.

Bormpoc 1. Otkyna 3aMepsitoTcst pasMepbl IPH JIETaTUPOBAHUMA COOPOYHOTO YepTexa?

1) 3amepsitoTcsi cO COOPOUHOTO YEPTEKaA,

2) OnpenenstoTcs Mo cuenupuKamm;

3) 3amepstorcs co COOPOUHOIO YEPTEXKa U YBEJIMUUBAIOTCS B TPU Pasa;

4) 3amepstoTCsi CO COOPOYHOTO YepTEkKa U YMEHBIIAIOTCS B TPHU Pas3a;

5) Omnpeaensitorcst NPOU3BOJIBHO, B TI1A30MEPHOM MacIiTaoe.

Bomnpoc 2. JIomkHO 11 COOTBETCTBOBATh KOJTUYECTBO M300paXKEHUM JIeTalid Ha COOPOUYHOM
YyepTexe KOIMYEeCTBY U300paKeHUI JeTanu Ha paboyem uepTexe?

1) [la, oGs3aTenbHO;

2) Her, Huxorna;

3) Moxker cOOTBETCTBOBATh, MOXKET HET;

4) KonmuecTBO M300pakeHH Ha paboyeM depTexe TOKHO ObITh B JIBa pa3a MEHbIIIE,
5) KomuuectBo n3o0pakeHuii Ha pabodyeM yepTeke JOKHO ObITh Ha OJTHO MEHBIIIE.
Bompoc 3. Ha kakux ¢opmarax BeImonHseTCs crienudukaus?

1) Ha nonosHUTENBHBIX;

2) HaA2;
3) HaA3;
4) HaAS;
5) Ha A4.

Bomnpoc 4. Kakue nzo0paxeHus ceueHU eTaiei 3a4epHsItoT?

1) Heranu TonuHou 10 1MM;

2) Jleranu TOJIIHWHOW UK JUAMETPOM 2MM U MEHEE;

3) Jeranu Tuna TOHKHUX CIIHILL;

4) MasieHbKre MIApUKU AUAMETPOM OT 1 10 5 MM;

5) Jeranu TommuHOM oT 1 10 4 MM.

Bormpoc 5. HyxHo i1 cobmogath MacmTad mpu BHIYEPUMBAHUN DJIIEMEHTOB AIEKTPUUECKUX
cxem?

1) Her;
2) HyxHo, HO TONBKO B MaciTabde 2:1;
3) HyxHo;

4) HyxHo, HO TOJIbKO B MacmiTade 1:1;
5) HyxHo, HO TONBbKO B MacwTade 1:2.
III. TAKET 5K3AMEHATOPA

III a. YCJIOBUA

KonnuecTBo BapuaHTOB 3a1aHUs ISl 9K3aMEHYIOIIET0Csl — 25 BApUAHTOB

Bpems BbImosiHeHus 3amanus — 1 yac.

OO6opynoBanue: 3aJaHue, JIUCTHI CO MITAMIIOM JJIS BBITIOJHEHUST palOTHI, pyyKa, JTHHEHKa,
KapaHjanl.

1116. KPUTEPMU OLUEHKMU:
PexoMeHtaniny o nNpoBEICHUIO U OLICHUBAHMIO DK3aMEHA



K npoBeneHnio nMcbMEHHOT0 3a4eTa 0 MPEeIMETY TEXHUYECKOE YEPUEHUE JI KaXI0Tr0
CTYJIEHTAa TOTOBUTCS:

- TEKCT C BApUAHTOM SK3aMEHAIMOHHOU paboThI;

- KpaTKasi UHCTPYKIUS Uil CTYJCHTOB;

- IIKaJia mepeBojia 6aaIoB B OTMETKH;

- JIUCTHI JIJIS1 YUCTOBOTO O(hOpMIICHHUS
TekcT 3K3aMEHAIMOHHBIX 3aJaHU COMPOBOXKIAETCA KPATKOM MHCTPYKIHUEH ISl CTYIEHTOB,
IIKaJIOW MepeBoia 0aTOB B OTMETKH MO MATHOATIFHOM CHCTEME ISl TIOYYCHUS KaK 10N
U3 MOJIOKUTEIIBHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCSI OTKPHITHIMU JIJI1 HUX B
TEUEHHE BCETO BpeMeHH 3ayeTa. [lepen HauaioM BBINOJIHEHUS MUCBMEHHOW 3a4€THOM
paboThI, CTYJICHTHI IOJKHBI ObITh 03HAKOMJIEHBI C €€ CTPYKTYPOU, KPUTEPUSIMH OLICHKU
3aJIaHUH, IIKaJI0M nepeBoia 0aaioB B OTMETKH.

3a npaBWIIbHOE BBIIIOJIHEHHE JIFOOOTO 3a/IaHusl CTYACHT Moiy4aeT oauH Oamit. Eciau cTyneHt
IPUBOJIUT HEBEPHOE PEILICHUE, HEBEPHBIM OTBET WA HE NPUBOAUT HUKAKOIO OTBETA OH
nonyyaet 0 6aioB. baiuibl, moy4eHHbIE 32 BCE BBINIOJHEHHBIE 3aaHUs, CYMMUPYIOTCS.

[lIxana InepeBoaa 0aJIJI0B B OTMETKH 10 MATHOAILHOM CHCTEME

OnecHka Yucno 6amnos,
HE0OX0UMOE JUTS TOTYUYSHUS OIICHKH

«3» (yIOBJIETBOPUTEIHHO)
68-96 npaBUIBHBIX OTBETOB WK S 1-

72%.

97-120 npaBWIBHBIX OTBETOB WM 73-
«4y» (xopol1o) 90%.

121-133 npaBunbHbIX OTBETOB WK 91-
«5» (OTIIMYHO) 100%.

[Ikana nepeBosia 6aIJIOB B OTMETKH MOKET OBITh pa3MeIlieHa B MHCTPYKIIMH JIJIst
CTYJECHTOB.

[lepen HayamoM BBIMOIHEHUS paOOTHI TPOBOJUTCS MHCTPYKTAXK CTYJCHTOB, B KOTOPOM JI0
CTYZCHTOB JOBOSTCS TPeOOBaHMS MO BHIMOJHEHUIO YK3aMEHAITMOHHONU PaOOTHI.
CryneHTam NosICHSIETCS, UTO:

1. HaunHate paboTy BCEM CIIEyET ¢ BBIIIOJHEHUS 3a1aHHUI

2. Jlyist mosty4eHus yIOBIECTBOPUTEIBLHON OLIEHKH, IOCTATOYHO BBINOJHUTHL 68-96 3amanuii
3. ns monyyeHust oTMETKH «4», HeOOX0UMO BBIIOJIHUTE 97-120 3aganuit

4. J1ns oy4deHust OTMETKHU «5», He00X0IUMO BBITTOIHUTE 121-133 3amanuit

5. CTyaeHT uMeeT IpaBo BbIOPATh, B MEPBYIO OUYEPE/Ib, T€ 3aJaHUs, IIPU BHITTOJTHEHUN
KOTOPBIX OH OyZIeT 4yBCTBOBAThH ce0s 00Jiee YBEPEHHBIM.
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