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1. HACHHOPT ®OHJJA OLHEHOYHbBIX CPEACTB
1.1. ObuacThp npumMeHennsi GOHIA OLEHOYHBIX CPEICTB

@DOHJT OIICHOYHBIX CPEJACTB MpEeTHA3HAYECH JJIsi KOHTPOJS M OLICHKHM 00pa3oBaTeIbHBIX
JOCTMXKEHUM CTY/IEHTOB, OCBOMBIIHMX IporpamMmy ydeOHOM auciuruiabl «TexHudeckoe
YepUEHUE»

1.2. ®opMbI TeKylIero KOHTPOJS M TMPOMEXKYTOYHOH AaTTeCTAlMH MO0 Y4eOHOH

AUCUMIIUHE.

[IpeqmeTroM OLEHKHU cCIlyKaT yMEHUS W 3HaHus, npeaycmorpeHHsie DPI'OC

CpeIHEro npopecCHOHaIbHOr0 00pa3oBaHus M0 JUCUUIUIMHE « TeXHMYECKOe YepueHHe»,

HaIpaBJeHHbIE Ha (POpMUPOBAHKE OOIINX U MPO(HECCUOHATLHBIX KOMIIETEHITUH.

[Ipy w3yyeHunm y4eOHOM JUCUUIUIMHBI MPETyCMOTPEHBI CIEAYIOLIUME BHJIbI
TEKYILETO KOHTPOJIA 3HAHUM CTYACHTOB:

YCTHBI ONPOC — KOHTPOJIb, IPOBOAMMBIN IIOCJI€ M3YYEHUS Marepuala B BUJE
OTBETOB HA BOIIPOCHI, TIO3BOJISET HE TOJBKO MPOKOHTPOJIMPOBATh 3HAHHUE TEMBI YPOKa, HO
U pa3BUBATh HABBIKU CBOOOJIHOTO OOIICHUS, MPABUILHON YCTHOW peuu;

TecTbl - KOHTPOJIb, TPOBOJUMBIM MOCIIE U3YUEHHUS MaTepuala, IpenoyiiaracT BbIOOp
¥ 000CHOBaHUE IPABMWIILHOTO OTBETA HA BOMPOC;

[lucbMeHHBIH KOHTPOJIL B (OpPME CaMOCTOSITENIbHOM, KOHTPOJBHOW — WK
NPAaKTUYECKOW pabOoThl XapaKTepU3yeTCsl BBIMOJIHEHHEM MPAKTUYECKUX 3aJaHuil TI0
OTZEJIBbHBIM TEMaM, MO3BOJISIET BBISIBUTh YPOBEHb YCBOCHMS TEOPETUUYECKOrO MaTepuana u
YMEHHE NNPUMEHSATH ITOJTYyYCHHBIC 3HAHUS HA MPAKTUKE;

@opMOH IPOMEKYTOUHOM aTTECTALMM N0 JUCLHUIUIMHE SIBISETCSA
ouggepenyuposannviti  3auém.  Vtorom 3au€ra  SABISETCA OJHO3HAYHOE PEILICHUE
«OTIIMYHO», «XOPOILIOY», «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO». [{JI MOATOTOBKH K
3a4€Ty B y4eOHOM IUIaHE MPETyCMOTPEHO NMPOBEACHUE KOHCYIbTALIMM.

1.3. Pe3yabTaThbl 0CBOEHHSI Y4€0HOI JUCUUILINHBI, MOAJIEKAIIUAE IPOBEPKe

B pesynbrare arrectanuu no y4eOHOM TUCHUILUIMHE OCYLIECTBIISIETCS KOMILIEKCHAS
IIPOBEPKA CIEAYIOIINX YMEHUN U 3HAHUMU, a TAKKE NOCTHKEHUE CTYACHTAMU CJIETYIOIINX
IIPEAMETHBIX PE3YyJIbTATOB:

— c(hopMHPOBAHHOCTH MPECTABICHUN O TEXHUUYECKOM YEPUEHUH KaK YaCTH MUPOBOM
KYJIBTYPBI,

— BJIAJICHUE METOJaMH YUTaTh U BBIIOJHATH 3CKHU3bl, paboune U cOOpPOUHbIE YEPTEKHU
HECJIOKHBIX JETaJIEN, TEXHOJOTHUYECKUX CXEM U allapaTos;

— BJQJACHUE .TEOMETPUYECKUMU TIOCTPOCHUSMM W  NPaBWJIA  BBIYEPUYMBAHUS
TEXHUYECKUX JeTajiel, CHocoObl IpaduuecKkoro MNpeACTaBICHUS TEXHOJIOTUYECKOrO
000pyI0BaHUS U BBIIOJIHEHUS TEXHOJIOTUUECKUX CXEM;

— c(pOpMHUPOBAHHOCTh OCHOBHBIX MOJOXEHUI KOHCTPYKTOPCKOW, TEXHOJIOTMYECKOU U
JIpYrol HOPMaTUBHOM JOKYMEHTALIUH;

— BIJIaJIEHUE OOIIMMU CBEICHUSIMU O COOPOYHBIX YepTeKaX, HA3HAYEHHE YCIOBHOCTEN
U YIPOILECHUW, TPUMEHSEMBIX B YepTexax, NpaBuia O(QOPMIICHHUS U YTEHHS paboyux
YEPTEKEW;



Pe3yabraTnl 00yueHus:
YMeHUs1, 3HAHMS M 001IHe
KOMIIETCHIIMH

IToxa3zarenun oEeHKH
pe3yJbTara

dDopma
KOHTPOJIA U
OLICHMBAHUA

Y 1. YuraTh 4epTHKbI
CpEIHEN CI0KHOCTH U
CJIO’KHBIX KOHCTPYKLIHM,
W3JIETINN, Y3II0B U
aeranen

Brinonnenust u3o0paxeHuit
U CXEM B COOTBETCTBUU C
TpeOyeMbIMU KPUTEPUSIMHU
(I'OCT u T11.)

OueHka pe3yJbTaToB
BBITOJTHEHUS
rpaUYeCcKux,
MPAKTUYECKUX padOT
U CXeM

Y 2.
BBINIOJIHSITh ACKHU3HI,
TEXHUYECKUE PUCYHKH U
MIPOCTBIE YEPTEXKU
JIeTaneu, uX 2JIEMEHTOB,
y3JI0B

OrnpeniesieHUE BBIMOIHIEMBIX
onepanuit. OnpeneneHue
UCIIOJIb3YEMbIX MaTEepPHAJIOB.
OrnpeneneHue ucroib3yemMoro
00opyIoBaHUSI.

OrnpeneneHue ucronb3yeMbIX
MIPUCITOCOOICHUI 1
WHCTPYMEHTOB.

Onpenenenue nmapamMmeTpoB
KOHTPOJISI TOTOBOTO M3CITHA.

OueHka pe3yJibTaToB
BBITIOJTHEHUS
rpauyYecKux,
MPAKTUYECKUX PabOT
U CXeM

31 — npaBuia yTeHus
TEXHUYECKOU
JIOKYMEHTAIINH

[Tepeuncienue BUI0B
KOHCTPYKTOPCKHX
JTIOKYMEHTOB.

VYkazaHue
MOCJICIOBATEIbHOCTH ATAIOB
YTECHUS YePTEXKA.
[Tepeuncnenue BU10B
TEXHOJIOTUUYCCKOM
JOKYMEHTALINH.
Ilepeuncnenue nopsaka
YTECHHUS

TEXHOJIOTHYECKOM
MHCTPYKIUH

OueHka pe3yJibTaToB
BBITIOJTHEHUS
rpauyIecKux,
MPAKTUYECKUX PabOT
U CXEM




3 2. cnocoObI dopMyIMpOBKa Habmonenue u oneHka

rpauaecKoro OIIpeleIICHUS BBITIOJIHEHUS
ngHCTaBHeHH’I ['paduueckoro ueprexka. | MPaKTHIECKUX PadoT.
00BEKTOB
’ [lepeuncnenue OueHKa YCTHOTO OIpOca.
IIPOCTPAHCTBEHHBIX
ColepKaHUS

00pa3oB U CXeM

rpadudeckoro yeprexa.

[lepeuncienue pa3mepos,

YKa3bIBACMbIX Ha

rpauuecKoM YepTexe.

®opmMynHpoBKa
OTpEEIICHUS
crienupuKaImm.

3 3. mpaBuna dopmynupoBka ornpeaenenus | Habmonenue u
BBITIOJTHCHUS YCPTEKEH, yeprexa. OIIEHKA BBITTOJTHEHUS
TCXHUMCCKUX PUCYHKOB U | [Tepeuncienne cogepkanus | IPaKTHYECKUX paboT.
ICKH30B yepTexa. O1ueHKa yCTHOTO

TEXHUYECKUX PUCYHKOB H ompoca.
ACKH30B

3 4. TeXHUKY U [lepeuncnenue popmaros HaGmonenue n
HPUHINITBI HAHCCCHUA HCIOJB3YEMBIX IIPU OILICHKA BBIIIOJIHCHHUSA
pasMCpoB BBITIOJTHEHUN IPAKTHYECKUX paboT.

yeprexen. [lepeuncienue OueHka ycTHOTO
MacIITabOB UCTIONb3YyEMbIX ompoca.

TIPU BBITIOJTHCHUH YEPTEKEH.
[lepeuncnenue pasmMepon
YepTEXHBIX MPUPTOB
UCITOJIb3YEMBIX MPHU
BBITIOJTHEHUU YEPTEkKa
coriacHo I'OCT. IIpaBuna
HAHECCHMSI pa3MEPHBIX YUCET
Ha YepTeKe

23AJAHUA IJ1s1 ITPOBEAEHUSA TEKYIHIEI'O KOHTPOJIA
2.1. KOMIUIEKT MPAKTHYECKUX padoT
IIpakTnueckas padora Ne 1.
IIpukaagHble reoMeTpUuYecKre MOCTPOCHUSI HA IIIOCKOCTH
BHuMarensHO NpoYnTaTh 3a1aHue.

Lenp paGotsl: M3yunTh NpaBuiia U MPUEMbI BHIITOJIHEHUSI T€OMETPUUYECKHUX
IIOCTPOEHUHN Ha IIIOCKOCTH. [locTpoeHue NepneHIuKyIsIpoB, ACJICHUE OTPE3KOB U YIJIOB



OtnycTuM neprneHIuKkyassp. BoccTaHOBUTH NEPHEHAUKYIISAP U3 TOUKU HA MPSMYIO
TOUYKY, PACIIOJIOKCHHYIO Ha IPSIMOI

C

B F
. /

L
L2

AE o }B A o B

Pa3I[eJ'II/ITB OTPC30K HpHMOﬁ. PaSI[eJ'II/ITB OTPEC30K HpHMOﬁ Ha YCTBIPC PABHBLIC YaCTH
OTHOILICHHHU mM:n




A) Paznenuts yron Ha ABe paBHbIE YacTu. b)Pa3znenuts npsMoit yron Ha TpU paBHbBIC
YacTH

3 3agaHue Ha BBINOJHEHHE NPAKTHYECKOH padoThI:
Ha nucre gopmara A4 mo cBoeMy BapUaHTy BBINOJHUTH JIEJIEHUE OTPE3KOB,

YIJIOB
1.4 Ilopsi1oK BBINOJIHEHUS PA0OTHI:

1 - BeIOEpHuTE MaciTad U pacrosoxeHue popmara 4epTexa;

2 — BBIOJIHUTE JCIICHUE OTPE3KOB U YIJIOB

3 - oOBenuTe YepTex.

IIpakTueckas padora Ne 2
JeseHne OKPyKHOCTH

1.1esanb padoTbI:
1. HayuuThcs npaBWIBHO, BBIMOJHATH AEICHUE OKPYKHOCTH Ha YaCTH.
1.2. KpaTrkue TeopuTH4ecKre CBeJICHUA:

a [

i Jlenenue OKpy>KHOCTH Ha BOCEMb PaBHBIX
yacTel NMPOU3BOAUTCS B CIEAYIOIIEH
. IOCIIeOBATeIbHOCTH:
1. IIpoBomAT 1BE MEPIIEHAMKYJIIPHBIE OCH, KOTOPBIE
repecekas OKpyHOCTb B TOUKax 1,2,3.4 nensr ee Ha
YETBHIPE PABHBIC YACTH;
|~ 2. IlpuMeHsisi U3BECTHBIM MPUEM JICJICHUS IPSIMOTO
yIjla Ha ABE€ PaBHbBIC YACTH MPU TOMOIIH LIUPKYJIIS
WIH YTOJIbHUKA CTPOSIT OMCCEKTPUCHl NPSMBIX YIJIOB,
Il KOTOpBIE MEPECEKAsACh C OKPYKHOCTBIO B TOUKAX 5, 6,
U 8 IEAT KaXAyH0 YETBEPTYIO YaCTh OKPYKHOCTH
ITOMOJIAM.



0 | 0] [ /Jenenue  OKpyKHOCTH Ha TpH, INECTE H
—  JIBEHaJUAaTh pPAaBHBIX YaCTE€l BBIMNOJHSIETCS B
CJEAYIONIEH MOCIEeI0BATEIbHOCTH
1. BeiOupaem B KauecTBe TOYKH |, TOUKY
[IEPECEYEHHUS] OCEBOU JIMHUHU C OKPYKHOCTBHIO
2. 3 Toukum 4 mepeceueHUss OCEBOM JIMHUU C
; OKPYXHOCTBIO IPOBOAUM AYTY pPaguycoMm
- PaBHBIM paguycy OKpyxxHOocTH R 1o
/ IIEPECEUCHHUsI C OKPYKHOCTBIO B TOUKaxX 2 U 3;
3. Touku 1, 2 u 3 pmemaAT OKpPYKHOCTb Ha TpHU
paBHBIC YaCTH;
4. 3 Toukn | mepecedyeHUs: OCEBOM JIMHUU C
OKPYKHOCTBIO TPOBOAUM [IyTy pagnycoM
PaBHBIM paanyCy OKpPY>KHOCTH R 70 mepecedeHnsi ¢ OKpYy>KHOCTBIO B TOUKaxX 5 U
6;
5. Touku 1 - 6 nensAT OKPY>KHOCTh Ha IIECTh PABHBIX YaCTEH;
6. Hdyru pamnycoM R, mpoBeleHHbIE M3 TOYEK 7 U 8 MEPECEKYT OKPYKHOCTH B
toukax 9, 10, 11 u 12;
7. Touku 1 - 12 nenst OKpy>KHOCTh Ha IBEHAIATh PABHBIX YaCTEM.
JlesieHne OKpy KHOCTH Ha IISITh PABHBIX YaCcTEN

JleneHne OKpYXHOCTM Ha MSATh PaBHBIX 4YacTel
BBITIOJIHAETCA B CIEAYIOIIEH ITOCIIEN0BATEIBHOCTH:
1. W3 Toukm A paaumycoM, paBHBIM paIUyCy
OKpPY>KHOCTH R, mpoBoauM nyry, KOTopas nepeceder
KPYKHOCTbH B TOUKE B;

N3 Toukm B omyckaroT NEpHEHAUKYISIP Ha
TOPU30HTAIBHYIO OCEBYIO JINHUIO;
" - 3. 3 ocHoBaHus nepneHAaukyiaspa - Touku C,

= pamuycom paBHeiM Cl, TpOBOIAT JOyry OKpPY>KHOCTH,

" KoTopasi IepecederT TOPU3OHTANBHYIO OCEBYIO JHHHIO B

Touke D;

4. N3 Ttoukm | pagmycom paBaeiM DI, mpoBomaT ayry a0 mnepecedeHus ¢
OKPYHOCTBIO B TOUKe 2, tyra 12 paBHa 1/5 1IUHBI OKPYKHOCTH;

5. Toukn 3, 4 1 5 HaXOAAT OTKIAABIBASI LIUPKYJIEM 110 TaHHOM OKPYXXHOCTH XOpHBI,
paBHbIe D1.



— JlemeHWE OKPYKHOCTHM HA CEMb PaBHBIX YaCTEH
' — BBIIONHAETCS B CIEAYIOIIEH [0CIEN0BATENBHOCTH:
1. U3 Toukn A paamycoMm, paBHBIM paauycy
OKPYKHOCTH R, mpoBOoguM 1yry, KOTOpas nepecevyer
OKPY>KHOCTbH B TOUKE B;

— et 2. N3 Toukm B omyckarT nepneHauKyysip Ha
TOPU30HTAIBHYIO OCEBYIO JINHUIO;
3. Jlnuny nepnienaukyisipa BC oTkiagpiBatoT

OT TOYKU | MO OKPYKHOCTU CEMb pa3 U MOJYYaAIOT
(_y HCKOMbIC TOUKH 1-7.

1

1.3 3aganue Ha BbINOJHEHHE MPAKTHYECKO PA0OTHI:
BeinonHuTe B TeTpaau  JIEJICHHE OKPYKHOCTM Ha 4YacTh. BbeluepunBaHue
CONPSKEHUN TMPOBOJUTCS C HOMOIIBIO IIUPKYJISA [0 ONPENCIICHHBIM TPaBUIIAM.

1.4 Ilopsa0K BBINOJIHEHUS PA0OTHI:

JlanHOE 3aHSATHE BKIIIOYACT B CE€0S TPEHUPOBOYHBIC YIPAKHEHHS MPUOOPETEHUS
HABBIKOB [IJIsl JaJbHEUINEro BBIMOJHEHUS rpaduueckux padoOT MpU BbIYEPUUBAHUU
KOHTYPOB TEXHUYECKUX JIeTasCil.

1 - BBIMOJTHUTE JieJICHUE OKPY>KHOCTH Ha PaBHBIE YaCTH C TTIOMOIIBIO ITUPKYJIS

JICJ'ICHI/IC OKPYKHOCTHU HAa PaBHBIC YaCTHU C ITIOMOIIbIO HUPKYJIA

Paznenuth okpykHOCTh Ha 4 U 8 paBHbIX yacTeld Pa3nenuth OKpyKHOCTb Ha 3 U 6
PaBHBIX YaCTEU

R2=AB
Rz &,
@
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R
Pa3znenuth OKpyKHOCTh Ha 5 paBHBIX YacTEU Paznenuth OKpyKHOCTb Ha.7 paBHBIX

yacTteu
IIpakTnueckas padora Ne 3

HOCTpOCHHe JICKAJIbHBIX KPUBBIX



Iesab: HAyYUTHCS BHITOIHATH OCTPOCHUS JIEKAIBHBIX JIMHUWA HA YEPTEXKE.

ITopsiaoK BBHINIOJTHEHUS

1. HeoOGxomuMo mpouM3BECTH KOMIIOHOBKY BBbIUEpUMBAEMbIX JeTaliell Ha Qopmare,
UCIIONB3Ysl TadapuThl U300paKeHUS DJIEMEHTOB. 3aT€M I1OCJIS0BATEIIbHO BBITIOJHUTH
VIPAXKHECHUA.

B TexHmKe BcTpewaroTcs jJeTanu, HOBEPXHOCTH KOTOPHIX 00pa30BaHbI MepeMele-HueM
KPUBBIX JIMHU: 3JIAIICA, SBOJILBEHTHl OKPYKHOCTH, cripainu Apxumena u jp. Kpussie
JIMHUM HEJb35 TOYHO BBIYEPTUTH LUPKYJIEM, IIO3TOMY OTAEIbHBIC TOY-KH 3THX KPUBBIX
COCJIMHSIOT TUIABHBIMU JIMHUSIMU TP MOMOIIM Jekan. OTcroa Ha3BaHUE - JICKAJbHbBIC
KpPHBBIE.

['umepOonoli Ha3bIBAIOT IUIOCKYH0 HE3aMKHYTYIHO KPHUBYIO BTOPOrO MOpsJiKa, CO-

CTOSIIIIYIO M3 JIBYX BETOK, KOHI[bI KOTOPBIX YIAISIOTCSI B OECKOHEYHOCTh, CTPEMSICh K
CBOMM acumnToTaM. ['mmepOosia OoTIMYaeTcss TeM, YTO KaXjaas TOuka ee o0yajgaeT
0COOBIM CBOMCTBOM: Pa3HOCTh €€ PACCTOSHUN OT JBYX JaHHBIX TOUYEK-(POKYCOB €CTb
BEJIMYMHA MMOCTOSHHAS, paBHAs PaCCTOSHUIO MEXIy BepIIMHaAMU KpuBoi. (puc 1)

’ I
\Kl ‘DJ Dé K;,
3 »
X ¥/
R 7
\\ //
M
e By, |~ 4
~ Fd
_ y. ;"{ A // T
lrrI //O \\\ FE
< B
7 ! e
7 ~
/ N
7 =
e
7 KI Di DQ KQ

Puc. 1 O6pazoBanue runepOoIIbI

[{uk1on10i1 Ha3BIBAIOT KPUBYIO JIMHHIO, TIPEICTABIISIONIYIO0 COOON TPACKTOPHIO TOUKH A
IIPU HEPEKATbIBAHUU OKPYKHOCTH (puc. 2). Jlid MOCTPOECHUS LUKIOUIBI OT UCXOIHOTO
MOJIOKEHUSI TOYKA A OTKIAJbIBAIOT OTPE30K AA], OTMEYAarOT MNPOMEKYTOUHOE
nosioxkeHue Toukn A. Tak, B mepecedeHUM NpsMOM, MPOXOIAILIEH Yepe3 TOUKy 1, C
OKPYKHOCTBIO, ONMCaHHOM U3 LeHTpa Ol, MoaydarT NEpBYIO TOUYKY LWKJIOWJBIL.
CoenuHsis 1aBHOM MPSMOU IMMOCTPOECHHBIE TOUKH, MTOJIYYatOT HIUKIOUY.
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Puc 2 IToctpoenune nUKIOU b1

CuHycouziol Ha3bIBAIOT IUIOCKYIO KPUBYIO, H300pa)KaloIIyI0 HW3MEHEHUE CHHYCa B
3aBUCUMOCTH OT M3MEHEHHs ero yria. i mocTpoeHus CUHYCOUIbl (pHUC. 3) HYKHO
pa3geNuTh OKPYKHOCTh Ha PABHBIC YaCTHU M HA TAKOE K€ KOJIMYECTBO PABHBIX 4YaCTeH
paznenuth oTpe3ok npsimMoil AB = 2nR. M3 0JHOMMEHHBIX TOYEK NEJICHHS] IPOBECTU
B3aMMHO IIEPICHIUKYJSIPHBIE JIMHUM, B IIEPECEYCHUU KOTOPBIX IIOJIy4YarOT TOYKH,
IIPUHAUIEKAIINE CUHYCOUJIE.

DBOJIbBEHTON Ha3bIBAIOT TUIOCKYIO KPUBYIO, SIBJISIIOIIYIOCA TPAEKTOpPHUEH 000N TOUYKH
NpsIMOl JIMHUM, MEPEKaThIBAEMOM MO OKPYXHOCTH 0e3 ckombxkeHus. I[locTtpoenue
SBOJIbBEHTHI BBINOJHAIOT B CleaylomeM nopsake (puc. 4): OKpPYXHOCTb JEISAT Ha
pPaBHBIE YaCTH; IPOBOJAT KACATEIbHBIE K OKPYKHOCTH, HAIIPABIICHHBIE B OJTHY CTOPOHY
U TPOXOMAIIME Yepe3 KaKAyH TOYKY JEJICHMs; Ha KacarenbHoM, nmpo CuHycouaon
HA3bIBAIOT TUIOCKYIO KPUBYIO, H300pa)arollyl0 U3MEHEHUE CHUHYCa B 3aBUCHUMOCTH OT
U3MeHeHHsl ero yria. s moctpoeHuss cuHycouabl (puc. 3) HYKHO pas3ieliuTh
OKPY>KHOCTh HA PaBHbIC YAaCTU M HA TAKOE K€ KOJMYECTBO PABHBIX YACTEH PA3AECIUTH
orpe3ok mpsMoii AB = 21R. M3 0IHOMMEHHBIX TOYEK JEJIEHUS MPOBECTH B3aHUMHO
NEPIECHAUKYJSIPHBIE  JIMHUM, B  I[EPECEYCHUM  KOTOPBIX  IOIY4YalOT  TOYKH,
IIPUHAUIeKAIINE CUHYCOUJIE.

DBOJIBBEHTOW HA3BIBAIOT TUIOCKYIO KPUBYIO, SIBIISIONIYIOCS TPACKTOPUEH 000 TOUKU
OpsIMOM  JIMHUM, TEepeKaThIBaMOM MO OKpPYKHOCTH 0e3 ckombxkeHus. I[locTpoenue
SBOJIbBEHTHI BBINOJHAIOT B CieayromeM nopsake (puc. 4): OKpPYXHOCTb JEIAT Ha
pPaBHBIE YaCTH; IPOBOIAT KACATEIbHBIE K OKPYKHOCTH, HAIIPABICHHBIE B OJJTHY CTOPOHY
Y IIPOXOJAIIME YEPE3 KAXKAYIO TOUKY ACJICHUS; HA KacaTelIbHOM, IPOBENCH- HOU Yepes
NOCJEAHIOK TOYKY JEJIEHUS OKPYKHOCTH, OTKJIAIBIBAIOT OTPE30K, PABHBIN [JIMHE
OKPYKHOCTH 27mR, KOTOpBI JAENAT HAa CTONBKO JK€ paBHbIX 4actel. Ha mnepsoii
KacaTeJabHOM OTKJIAAbIBAIOT OJHO JeseHue 2nR/n, Ha BTOPOW — /1Ba U T. 1.

Puc. 3 IToctpoeHue cUHYCOUABI
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Puc. 4 nocTpoeHne 3BOIbLBEHTHI

[Ipoduib pabounx nMoBepxHOCTEM 3yObeB OOJBITMHCTBA 3y0UYaThIX KOJIEC UMEET
ABOJILBEHTHOE O4epTaHue (puc. 5).

Puc.5

[Tony4yeHHBIE TOUKHA COCIUHSIOT IJIABHOM KPUBOM U MOJIY4arOT 3BOJIbBEHTY
OKPYKHOCTH.
Cmumpans Apxumena. Ha puc. 6 nzo0paxena cnimpainb Apxumena. ITo MIoCKast
KpHBasi, KOTOPYIO OMUCKHIBAET TOUKA, PABHOMEPHO ABMXKYyIIasAcs OT entpa O mno
PABHOMEPHO BpAIAIOIIEMYCS PAAUYCY.

Puc.6 cnupane Apxumena

ITo criupanu Apxumena Hape3aroT KaHABKY, B KOTOPYIO BXOJAT BBICTYIIBI Ky-JIAYKOB
CaMOIIEHTPHUPYIOIIETO TPEXKYJIAYKOBOTO MaTpOHa TOKapHOTOo cTanka (puc. 7). [lpu
BpaIICHUH KOHUYECKOM 1IeCTepHHU, Ha OOpPaTHON CTOPOHE KOTOPOil Hape-3aHa
CIMpajbHas KaHABKA, KyJIayKy [ePEMEIAI0TCA.

[Ipu nocTpOEHNM JEKAIIBHBIX KPUBBIX HA YEPTEXKE MOKHO BOCIIOJIBb30BATHCS
CIIPAaBOYHUKOM, YTOOBI BCTIOMHHTh, KaK 3TO JEIAETCH.




Puc. 7. Cnupans Apxumena Ha ThUIBHOM CTOpOHE 3y04aTroro kojeca TOKapHOTO
naTpoHa

[TocTtpoenune »smmurnca. Pa3Mepsl amurica ONpenessioTCs BEIUYMHAMU — €r0
oonbemioit AB u manoit CD oceit (puc. 8). OnuChIBaIOT 1B KOHIIEHTPUUECKUE OK-
pykHocTu. Jlnametp Gomblieit paBeH anuHe duiunca (6omnbiioi ocu AB), auametp
MeHbIIeH - mupune dyumica (Manoit ocu CD). [lensT GoNbIIy0 OKPY>KHOCTh Ha
paBHbIe yacTu, HanpuMep Ha 12. Touku eneHust COeMHSIOT IPSIMbIMU, TTPOXOS-
IIMMU Yepe3 UEHTP OKpykHOCTel. M3 Touek nepecedeHus MpsIMbIX ¢ OKPYKHOCTSI-
MU TIPOBOJAT JUHUU, TTApasUIeNIbHbIe OCAM 3Jutunca. [Ipu B3auMHOM nepeceyeHuun
ATUX JIMHUHN TOJIy4YaroT TOYKH, MPUHAJICIKAIIME SIUIUICY, KOTOPbIE COCUHSIOT OT
PYKH TUTABHOM KPUBOW U OOBOJAT MO JIEKaTy.

Puc. 8 IToctpoenue smimnca
3apanue: [TocTpoliTe yepTeku JEKATbHBIX KPUBBIX (IIOCTPOCHUE OCTABIISATh B TOHKUX

HHHHHX), HCIIOJIB3Y: MapaMCTPhl 3aaHUA

3amanue Ne 1

Ommunce AB=100, CJI= 60

3amanue Ne 2



Huknonga D= 60

3amanmne Ne 3
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Cunycouga D = 60

IIpakTnueckas padora Ne 4

ConpsizxeHue JMHUN

1.leab padorbl: M3yueHue TUNOB JIMHUN U TPUOOPETEHUE HABBIKOB UX BBHITIOJHEHUS B
cootBercTBUM ¢ ['OCT 2.303—-68%*.
2. BblnosiHeHHE MOCTPOCHUM COMPSIKEHUI B OUEPTAHUH TEXHUYECKUX (HOPM.

3. O3HaKOMJICHHME C OCHOBHBIMU IIPABUJIAMHU HAHECEHHUS Pa3MEpPOB B COOTBETCTBUHU C
I'OCT 2.307-68*.

1.2 Kparkue TeopeTuuecKue CBEACHUS:

B ouepranusax TexHuueckux (pOpM HMEIOT MECTO IJIaBHbIE MEPEeXOoibl OT OAHOM
JUHUM K JPYroil. OTW IIABHBIE IEPEXOJbl HA3bIBAIOTCS CONpsDKEHUsMH. M3 Bcero
MHOT000pa3us CONPSOKEHUM Pa3iUYHbIX JIMHUH MOXHO BBIACIUTH  CIEAYIOIINE
OCHOBHBIEC BH[IbI COIIPSDKEHUW: COIPSDKEHUE NPSMOM JIMHUM C JOYTOM OKpPYKHOCTH,
CONPSDKEHUE JBYX PA3JIMYHO PACIIOJIOKEHHBIX MNPAMBIX JUHAW IPA IOMOIIM AYTH
OKPY’KHOCTH, COIPSDKEHHE IyT NBYX OKPYKHOCTEW IPU INOMOIIM MpPSAMBIX JMHUK MU
CONPSKEHUE OYT JBYX OKPYKHOCTEH MPU ITOMOIIH TPETHEH.

JIyTu OKpYKHOCTEM, MPU MOMOIIM KOTOPBIX BBIIIOIHAETCS CONPSKEHNUE, HA3bIBAKOTCS
Jyramy compsbkeHue. st moCTpoeHus IyTd COMNpPSKEHUsT HEOOXOIMMO Ha YepTexe
BBIIBUTH LIEHTP €€, PaJuyC OTOM IOyTM W TOYKH COIPSDKEHMS, B KOTOPBIX JyTa



CONPSIKEHUS MIEPEXOAUT B CONPATAEMBIE JIMHUU. 3a1aBasCh OJHUM U3 ATUX IIapaMeTPOB,
OCTaJIbHbIE MOKHO OMPEJEIUTh rpadUUECKH.

Q’L Reanp

65

Rconp

1.3 3aganue Ha BbINOJIHeHHe rpaduuecKoil padoThbI:
1. Tlo 3amaHHOMY M300paKEHHIO TUIOCKOTO KOHTYPA BBITTOJIHATH PA0OYHl YePTEX
JETaJIN.
2. HamnecTu pazmepsl.
1.4 IlopsaoK BBINOJHEHUS PadOTHI:
1. Yeprex BbinonHseTca Ha aucte popmara A4, opopMIEHHOM paMKOi U OCHOBHOM
Haanuceio (185*55) B coorBercTBuu ¢ 'OCT 2.104—68*. B macmtade 1:1



6.
7.

ITo pa3mepam, B3sITHIM C UCXOAHBIX JaHHBIX, YCTAHOBUTDH Ia0apHUTHI H300PaKEHUS
U MIOCTPOUTH Ta0APUTHBIN MPAMOYTOJILHUK HA YePTEIKe TaK, 4TOObI OUEPK JACTaIN
PACIIOIOKHIICS TIPUMEPHO B CEpeMHE Mot popMmara.

BeiOpate ocu koopaumHar mo 0a3aM jgerai (3a Hayajgo OTCYeTa IPHHATH
yKa3aHHBIC OCEBBIC JIMHUM JCTallM) U HAHECTH HMX Ha 4epTexe. BrruepTuth B
TOHKHX JIMHHSIX KOHTYD JIE€TaJIH, MPOBEIS BCE BCIIOMOTATEIILHBIC IIOCTPOCHUS JISI
IICHTPOB ¥ TOYEK COTPSIKCHHS JTINHUH.

Hanectn pasmepsr B coorBerctBuu ¢ ['OCT 2.307-68*. Ocoboe BHHMaHHE
cilenyer oOpaTuTh Ha PACIIONIOKEHHE pa3sMEpHBIX YHCET HaJa pa3MEpHBIMHU
JTHHHASIMHA

OcTaBUTh MOCTPOCHUS IICHTPOB COMNPSDKCHUS M TOYCK COINPSDKCHUS B TOHKHX
JTMHHSX.

Cnenatb 00BOJKY uepTexKa.

3aroHUTh OCHOBHYO HAJIIHCh.

BapuanTbl 3a1anui

Kpoityxa G Kognyc

IIpumep BbInoJHEeHUs padoOThI.
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IIpakTuyeckasi padora Ne 5
IIpoeunpoBanne reoMeTpUYECKHX TeJl

1. leap pabdoThi: - MPUOOPECTH NMPAKTUYECKHUE HABBIKA B TMOCTPOSHUU TPOCKITUI
F€OMETPUYECKHUX TEll.

1.2. KpaTkue TeopuTH4ecKne CBeJICHU:



®dopma OOJNBIIMHCTBA MPEAMETOB MPEACTABISIET COOOM COUETaHHE Pa3TUYHBIX
FEOMETPUUECKUX TeJl WM uX 4dacteil. CrenoBaTeibHO, JJISI YTCHUS W BBITIOJHCHUS
YepTeKe HY)KHO 3HaTh, Kak U300pakaroTCsl TEOMETPUUECKUE Tea.

Hunaunap. /Be mpoekiuu HWIMHAPA UMEIT (OpMYy PaBHBIX MPSMOYIOJIbLHUKOB,
TPEThS - OKPYKHOCTh. [Ipoekims nmeeT GopMy OKPYKHOCTH Ha IJIOCKOCTU MTPOCKIIHM,
napajuieIbHOM OCHOBAHUIO MIIMHAPA (PUCYHOK 1).

o
l’ -
e o Pucynoxk 1 ' PucyHok
— 2 = !
Konyc. Eciu
TOPU3OHTAJIbHAS =
IJI0CKOCTh
MPOCKIUI

napajielibHa OCHOBAaHHUIO KOHYCA, TO TOPU3OHTAJIbHAsi MPOEKILHUSI COBHAJAET C €ro
OCHOBaHHEM (paBHa €My), a OCTaJIbHbIE JBE MPOEKIMU, TaK XK€ KaK U y IPU3MBI,
ABJIAIOTCS TpeyronbHukaMu (PucyHok 2).

Ipuzma. Jlmg nOpocTOTBl PACCMOTPUM TPEYTOJNBHYIO MPSMyH0 TIpusMmy. JIBe
OPOCKIMU MPU3MBI - MPSIMOYTOJIBHUKH, a TpeThsi HUMeeT ¢GopMmy TpeyroibHuka. B
3aBUCUMOCTH OT PAaclOJIOKEHUSI MPU3Mbl OTHOCUTEIBHO OCEHl MpoeKUuuid QpopmMy
TPEYroJibHUKa MOXXET HMETh M TOPU3OHTANIbHAs, W (poHTaJIbHAsI, W NpoduIbHAs
npoekuuu (Pucynok 3).

IMupamuga. Cunraem, 4TO TOPU3OHTANbHAS TUIOCKOCTh NPOEKIMU MapayjienbHa
ocHOBaHMIO nupamujsl. Torna GpoHTanbHas U npoduiIbHAs MPOCKIUKA UMEIOT (HOpMy
TPEYroJibHUKa, a TOPU30HTAJIbHAas COBIAJAE€T C OCHOBaHMEM mnupamuasl. Ecmou
nyMpaMujia TPEyroyibHasi, TO U TOPU30HTAIbHAS MPOEKIUs — TPEYroJdbHUK (PucyHox 3).

PucyHnok 3 Pucynox 4

Bompochl 1151 3aKpenjieHnsi TeOPeTHYECKOTro MaTepualia K MpaKTHIecKoi padore



1. Kakue ¢purypsl moaydaroTcs Mpy IPOSIUPOBAHUY IIWIIHH]IPA U TIOJTHOTO KOHyca?
2. Kakue pa3Mepsl HAHOCAT Ha YEPTEXke IHIMHJIPA U MOJTHOTO KOHyca?
3. Kaxkoii ¢urypoit OyayT mpoeKiuu mapa?

3amanus NI NPAKTHYECKO# padoThI:

[TocTpouTh B Tpex MPOEKIMSIX FTEOMETPUUECKUE TETA.

IIpumep BoinoTHeHUsI padOTHI

A
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IIpakTueckas padora Ne 6
CeyeHne reoMeTpU4ECKUX TeJl INIOCKOCTAMM

1. Heas padorbl: IlocTpoeHNE KOMILIEKCHBIX YEPTEKEU yCEUEHHBIX N€OMETPHUUYECKUX
TeJ, HAaXOKIEHUE AEHCTBUTENBHON BEIMUMHBI (UTYpHI ceueHus. PazBepTka moBepXHOCTEN
TEI.

1.2. Kparkue TeopuTuyecKue CBeJACHUA
IlocTpoeHne KOMIUIEKCHBIX YEPTEKEW MHOTOTPAHHHMKA W Teja BpaAIllEHUs, a TaK XKe
NOCTPOEHHUE PA3BEPTKM U AKCOHOMETPUH MOBEPXHOCTU Teja, NMOKaXEM Ha IpPUMEpPE
YETBIPEXYTOJIbHOW TUPaMULBbI.
3ajaun MOCTPOECHUS MPOEKUHUM TaKUX CEYEHUN HEPEAKO BCTPEYAIOTCS MPU BBITOJIHEHUU
yepTexen aeranei MaluH 1 IpuOopoB.
NHorpa HEoOXOMMMO BBITIOJNIHUTE PA3BEPTKU MOBEPXHOCTU TMOJBIX JETAJNCH, YCEUEHHBIX



l.

IIITOCKOCTBIO, HaImpuMmcep, A1 pacKposA  JUCTOBOIO  Marcpuala, us3 KOTOpPOTO
HU3T0TaBJIMBAIOTCA IIOJIBIC JCTaJIH. Takue ACTalIu OOBIYHO MMpCACTABIAIOT cobom qacCTu,
BCCBO3MOKHBIX Tp}I601'[p0BO,Z[OB, BCHTHUIIMOHHBIX YCTpOﬁCTB, KOXYXOB IJIs1 3aKPbIBAHUA
MCXaHU3MOB, OI'PpaAXKIACHUA CTAHKOB U T. II.

Puc. 1

Ha Pucynke 1 mnpuBeneHO NEpecEeYeHHE YETHIPEXYTOJIbHOM NUpaMHuabl (POHTAIBHO
MpoeHUpPYIONIEed TMIOCKOCThIO. J[JIS  TOCTpOeHHMs pa3BEepTKU HEOOXOIUMO  3HATh
JNEHUCTBUTEIBHYIO BEJIMYMHY KaXaoro pebdpa nupamMuibl. [1o KOMIUIEKCHOMY 4epTexy
MAPaMUIbI, TPUBEACHHOMY, MOXHO OIPENENUTh JIECUCTBUTEIBHYIO BEIMYMHY BCEX €€
pebep, kpome pedep 2 u 4. JlelicTBUTENbHAS BEIMYMHA MTOCIEAHUX ONpEeAesieHa ITyTeM UX
BpallleHUs] BOKPYT BBICOTHI MUPAMHIBI 10 TMOJOXKEHUS, MapajuieIbHOr0 (pOHTAIbHON
IUIOCKOCTU TIpoekiuil. B pesynprate Takoro BpamieHus: Kaxmaoe u3 pedep 2 u 4 ¢
npoenupyercst Ha (PPOHTAIBHYIO MIIOCKOCTh MPOEKIUN B JI€CTBUTENBHYIO BEJIUYUHY.

JlencTBuTenbHAsT ~ BEJIMYWHA

KOHTYypa CeueHHUs, HeoOXoaumas Hjs
R MOCTPOCHHUS pa3BepTKH,
MOJKET N - ObITh HalIeHa pa3TUYHBIMU
| cnocobaMu, (Ha pHCYHKE 2
OHa j HalJIcHa CII0COO0OM
COBMEIIICHUS).
ITonoxenue
aKCOHOMETPUYECKUX oceii
OTHOCUTEJILHO
reOMETpPUYECKOro, Tejla clie-
IyeT BBIOMPATH TaK, YTOOBI

MaKCHMAJIBHO YIPOIIAJIIOCH TOCTPOCHHUE aKCOHOMETpUUECKo poekuuu. Ha pucyHnke 3 no
COOTBETCTBYIOIIMM KOOpJAMHATAM ITOCTPOECHA aKCOHOMETPHUYECKAs MPOEKUNS KaXA0U BEp-
IIMHBl yCEYeHHOM nupamubl. CoelrHssI aKCOHOMETPHUYECKHE NPOEKIMH BEPIIWH, IMO-
Jy4ar0T aKCOHOMETPHUUYECKYIO MPOEKINI0 YCEUEHHON TUPAMUIBI.

PucyHnok 2 PucyHnok 3

3anaHud QI NPaKTH4eCKOi padoThI:
BBIMOTHUTE yepTek yCeYeHHOro nuiauHApa. HalTtu nelcTBUTENbHYIO BEIMYMHY KOHTYpa
cedeHusi. O003HAUUTH MPOEKIIUU TOYEK.
Iopsinok BbINOJTHEHHS 0TYETA M0 NPAKTHYECKON padore
BBINOTHUTE 4epTEXK YCEUEHHOTO LHWJIMHJPA.



2.  HaiiTu neiCTBUTENBHYIO BEIMUMHY KOHTYpa CEUEHUS
IIpumep BbINOTHEHHs PadOT
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ICKHU3BI U JIEMEHTHI TEXHUYECKOT0 pUCOBaHUA

1. Heanb padorbi: OBIafgeTh METOAUKOW IMOCTPOEHUS TEXHUYECKUX PHUCYHKOB U

9CKHU30B

1.2. KpaTrkue TeopuTHYecKHre CBEeACHUS

TexHuveckuii PUCYHOK - 9TO HAITISAHOE M300pa)kKeHUE IMpeaAMeTa, Ha KOTOPOM,
KaK MPaBUJIO, TOKA3aHbl BUJANMBIMU CPa3y TPU €r0 CTOPOHBI. BBIMOTHSAIOT TEXHUYECKHE
PUCYHKH OT PYKH C IPUOJIU3UTEIBHBIM COXPAHEHUEM MTPOMOPLUIA peIMETA.

[TocTpoeHne TEXHUYECKOrO PUCYHKA T€OMETPUUECKOrO Tela, KaKk U J00ro mnpeamera,
HAUMHAIOT C OCHOBaHUs. [l ATOM 1end BHAyaje MPOBOJAT OCU IUIOCKHX QUryp,
JIEKAIUX B OCHOBAHUM 3THX TEIL.

Ocu cTposT, ucnonp3ys ciaeayromuid rpadudeckuii mpuem. [Ipon3BOIBHO BBHIOUPAIOT
BEPTUKAIBHYIO JIMHUIO, 33/Ial0T Ha HEM JII00yI0 TOYKY M MPOBOIAT 4Uepe3 Hee JIBE



NepeceKarolnecs npsample noa yriaamu 60° K BEpTUKaIbHOM MPSAMOW. OTH MPSMbBIE U
OynyT ocaMH QUTYp, TEXHUUECKHUE PUCYHKH KOTOPBIX HY>KHO BBITIOJIHUTb.

Paccmorpum  Hekoropeie mpumepbl. [lycTh HEOOXOAMMO BBITIOTHUTH TEXHUYECKHUI
pucyHok kyb6a. OcHoBaHuE Ky0Oa - KBaJpaT CO CTOPOHOH, paBHOU a. [IpoBogum nrHUM
CTOPOH KBaJpaTa MapajiyIeIbHO TTOCTPOSHHBIM OCSIM, BEIOMpAst X BEIMYUHY MIPUMEPHO
paBHOM a. M3 BepmIMH OCHOBAaHUS NPOBOJAMM BEPTUKAIBHBIE JIMHUM M HA HUX
OTKJIaJbIBAEM OTPE3KH, MPUMEPHO pPaBHBIE BHICOTE MHOTOTpaHHMKA (JJIs1 KyOa OHa
paBHa a). 3aTeM COEAMHSIEM BEPILUMHBI, 3aBepilas MOCTPOCHHE KyOa. AHaJOTHUYHO
CTPOSIT PUCYHKH JPYTUX MPEIMETOB.

%g 45—0&
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TexHuueckne PUCYHKH OKPYXHOCTH YIOOHO CTpPOWUTbH, BIIMCHIBasE X B PHUCYHOK
KBagpara. PHCyHOK KBaapara MOXHO YCIOBHO NPHUHATH 3a poMO, a m300pakeHue
OKPY>KHOCTH - 3a oBaj. OBan - ¢urypa, cocTosmias U3 Ayl OKPY>KHOCTH, HO B
TEXHUYECKOM PUCOBAHHM OHA BBIMIOJHSETCS HE LUPKYJeM, a oT pyku. CtopoHa pomba
IPUMEPHO paBHa IUaMETPy n300pakaeMoi OKPY’KHOCTH d

20

=

Jly1st Toro 4TOOBI BIUCATh B pOMO OBaJI, IPOBOIST AYTH CHadaga MEXIy TOYKaMu 1-2 u
3-4. Ux paguyc npumepHo paBeH paccrosiHuio A3 (A4) u Bl (B2). 3arem npoBoasr
ayru 1—3 u 2-4 3aBepiias IOCTPOCHUE TEXHUYECKOTO PUCYHKA OKPYKHOCTH.

Jnisa n300paxeHuss LUIUHApPA HEOOXOAMMO MOCTPOUTh PHUCYHKH €ro HUXKHEro Hu
BEPXHErO0 OCHOBAHMM, PACIOJOKHB MX MO OCH BpPAIIECHUS HAa PACCTOSHUU, ITPUMEPHO
PAaBHOM BBICOTE LIWJIMHJIPA.



Jlist mocTpoeHust oceil (uryp, pacrnonoXeHHbIX HE B TOPU3OHTAIbHOW MIJIOCKOCTHU
IIPOEKLMH, 4 B BEPTUKAIBHBIX IUIOCKOCTSAX, IOCTATOYHO HA B3STOM BEPTUKAIBHOMN
OpsIMOM Yepe3 MPOU3BOJIBHO BHIOPAHHYIO TOUKY IPOBECTH OJHY IPSIMYIO, HAlIpaBUB €€
BHU3 BJIEBO AJi QUTYp, NAapaJUIEIbHBIX (PPOHTAIBHOMN IJIOCKOCTU MPOEKUUM, UM BHU3
BIIPABO - JUIs1 PUTYp, NApAJUIETbHBIX TPOPUIBHOMN MIIOCKOCTH MPOEKINH .

Pa3menienrie OBaJIOB MNpHU BBINOJIHEHUM TEXHUYECKUX PHCYHKOB OKPY’KHOCTEH,
PACIOJIOKEHHBIX B Pa3jIUYHbIX KOOPJAWHATHBIX IJIOCKOCTAX, TA€ | - rOpHU3OHTaIbHAsS
IUIOCKOCTh, 2 — (pOoHTanbHasA U 3 - mpoduiibHAs

TexHu4yeckue pucyHKu yJOOHO BBINOIHATH Ha Oymare B KIIETKY.

N
=]
)

>

JIist mpyuaHust TEXHUYECKOMY PUCYHKY OOJIbIIIeH HATTISIAHOCTH MPUMEHSIOT Pa3InuHbIe
crocoObI mepeiaun oobeMa mpeamera. MMy MOTyT ObITh JTMHEHHAS IITPUXOBKA,
mpadupoBKa (IITPUXOBKA «KJIETOUKONY, TOuedHOe oTTeHeHue. [Ipu aTom
MPEANOIaraeTcs, YTO CBET Ha MMOBEPXHOCTH MaJlaeT cieBa cBepXy. OCBEIIEHHbIE
MOBEPXHOCTHU OCTABJIAIOT CBETIBIMH, a 3aTEHEHHbIE MOKPHIBAIOT IITPUXAMH, KOTOPHIE
ryIlle TaMm, IJe TEMHEE Ta WM WHAs 4acTh HOBEPXHOCTH MpeIMETa.
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SAZIAHHUE 3. Ilo 4deprexxy B NPsIMOYTOJIBHBIX IPOECKLUMAX BBIITOJHUTE TEXHUYECKUN
PUCYHOK OJIHOW W3 AeTaneu

AJITOPUTM ITOCTPOEHUSA TEXHUYECKOI'O PUCYHKA JETAJIA
1.BeicTpoiiTe B TOPU30HTAJIBHON TIJIOCKOCTEH OCHOBaHHUE JETaJIH.
2.3 kpallHUX TOYEK MPOCKIMH IMPOBEIUTE BEPTUKAJbHBIC JIMHUU, OTIOXKUTE HAa HUX
pPACCTOSIHUE PABHOE pa3MepaM U3ACIUs B 3TOM HAIPABJICHUMU.



3. CoeMHUTE TTOTYUYEHHBIE TOUKHU.
IIpuMmep BbINoTHEHUS PAGOTHI
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IIpakTyeckas padora Ne 8
Pa3sbemHbIe M Hepa3beMHbIE COEIUHEHMS

1. Hear padoThHI: MPUMEHSATH PA3TUYHBICE COCIUHEHUN TpU COOpKE MAaIlMH U
MexaHU3MOB. Pa3BUTh HaBBIKH, B COCIMHEHUSIX PA3IMYHBIX jaeTaneil mpu coopke 1.2.
Kparkue Teopurnyeckue cBeaeHUs
Pa3béMmHubIe M Hepa3bEéMHbIE COCTUHEHUA.

B mammHOCTpOCHNY BHIBI COSTMHEHUM OTACIBHBIX JeTalleld B COOPOYHbIE €IMHHUIIBI
IIPUHSATO JICJINTh HA JIBE€ OCHOBHBIC TPYIINbI; PA3bEMHBIE U HEPAZBEMHBIE.

K rpynne pa3b€MHBIX COSTMHEHUN OTHOCSATCS COCTMHEHUS, KOTOPhIE MOKHO pa3OHupaTh
0e3 pa3pylLIeHUs WK IOBPEXKIAECHHUS COEAUHUTEIbHBIX JJIEMEHTOB.

iR et

(mmuaedHoe, 00JTOBOE, BUHTOBOE)  (IIIITOHOYHOE) (IITITMHTOBOE)

J

K HepazbEMHBIM COCIMHEHUSIM OTHOCSTCSI COCIMHEHUSI, KOTOPBIE HEJIb3sl pa3o0path 0e3
pa3pyLICHUs COCAMHUTEIBHBIX JIEMEHTOB WIIH MOBPEXKICHUS AETANICH. ITO
COCIMHEHUS: 3aKJIENIOYHOE, CBAPHOE, COCIMHEHNE JITAUKOU, KIIEEBOE.

Pacuer niiuHHBI CTEPXKHS 3aKIENKHU C OTAMHOM rOJIOBKOM, onpeaeseTcs o hopmyiie;
L=S8+(0,8...1,2)d, rne L-nnuHa cTepKHs, S-TOJIIIMHA CKIICTIHIBAEMBIX JTUCTOB, d-
JIMAMETP 3aKJICTIKHU.

Pacuér nnuHbl cTepKHS 3aKJICTIKU C TIOTYKPYIJION TOJIOBKOW OMpeiessieTcs Mo popmyie
L=S+(1,2...1,5)d, rne L-nnuHa cTepKHs, S-TONIIMHA CKJISITBIBAEMbBIX JTMCTOB, d-



JTIAAMETP 3aKJICTIKHU.
CniocoObl ToTy4eHuUs 3aKJIEMTOYHBIX COCTMHECHUI.
Py4HBIMU MHCTpYMEHTaAMU:

cJecapHbIi MOJIOTOK, 00KHMKA, TTOJIIEPIKKA.

A

i

t

MexaHu3upOBaHHBIMUA UHCTPYMEHTAMM:

NHCTpyMEHTBI [UIs1 PyYHOM KIIENKH.
[Tonnepxka - MACCUBHBIN LIUWJIMHAPUYECKUN CTEPKEHD C JTYHKOW, COOTBETCTBYIOIIEH T10
dbopme ronoBke 3akAENKu. CIy>KUT OMTOPOM JIJIsl 3aKJISTIKH.

O6xuMKa- CTep KeHb C JIyHKOW Ha paboueit yactu. CiykuT ais opopmiieHus
00pa3yeMoil roloBKU

Hatsxka- crepkeHs ¢ oTBepcTreM B pabodeit uactu. CiyKUT ISl COKaTHS JIMCTOB
repe1 KIEMKOU.
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IIpakTnuyeckas padora Ne 9
YreHue U 1eTAJTUPOBAHUE YePTeKeH

1. Heap padorbi: OCBOMTH METOAMKY UTEHHS COOPOYHBIX UYEPTEKEU, BBIIETSS
neTanu cOOPOYHOTrOo YepTexa.

1.2. Kparkue TeopeTu4deckKue CBeIeHHsI

UreHuem cOOpPOYHOr0 4YepTe:Ka HA3bIBAIOT MPOLIECC OINPEAEICHUS KOHCTPYKIIHH,
pa3MepoOB U MPUHIUIIA PAOOTHI U3/IEIIHUS 110 €T0 YEPTEKY.

1 ocHoOBHOH HaAIIKUCHU OIIPEACIINTE HAMMCHOBAHWEC U3CIINUA U Macirad I/1306pa}KeHI/I$I;



I10 I/1306pa)KeHI/I$IM BBISICHUTD, KAKHMC BUAbI, pa3pC3bl, CCUCHN A, BBIIIOJIHCHBI Ha YCPTCIKEC
H KaKOBO, HA3HAYCHHUEC KAXKA0T'0 U3 HUX,

POYUTATh TEXHUYECKUE TPEOOBAHUS HA YEPTEKE U IMPOCTABIECHHBIE Pa3MeEpHI;

no crnenuuKaluy ONpEAeIUTh Ha3HAYCHHE KaKJOW JeTala, IOJIOKEHUE €€ Ha
YEPTEKE;

YCTAaHOBUThH CIOCOOBI COEIWHEHUs JeTajeil Mexay co0ol M MX B3aUMOJCUCTBUS,
ONPEAEITUTD MPEIEIIbI IEPEMELICHUS TOABUKHBIX JIETANEH;

MOCJIEA0BATENIbHO JJIs1 KaX0M JeTalu, BXOAIIEH B COOPOUHYIO €AMHUILY, BBISICHUTD €€
reoMeTpuueckue GopMbl U pa3Mephl, T. €. ONPEETUTh KOHCTPYKIIUIO I€TaJIH;

MBICJICHHO TIPEJCTaBUTh BHEIIHWE, BHYTPEHHUE QOPMBI U3ICIHUS B IEJIOM U
pazo0parscs B ero paboTe;

HOPSAAOK COOPKHM M Pa3OOpPKU M3AEHHs, T. €. MOPSINOK OTAEICHUS OIHOW AETalu OT
JPYTOH, KaK 3TO JEJIaeTCsl IPU JEMOHTAXKE U3/IEIHSL.

JleTajimpoBaHie — HTO IPOIIECC BBIMOJHESHUS PaOOUUX YepTEeKEH aeTaneld, BXOMSIINX
B H3ACIHE, O COOpPOYHOMY YEPTEXKY H3JACHUA. OTO HE MPOCTOE KOIMMPOBAHUE
M300pakKeHUH JeTay 3 COOPOYHOro YepTeka, a paboTa TBOpUECKas.

[Topsinok BeIMONHEHUS paboOyYero yeprexka AETalid Mo COOPOYHOMY UEPTEKY H3IEIUS
aHAJIOTMYEH BBIMOJIHEHUIO YepTexa JAeTanu ¢ HaTypbsl. [lpu atom gopmbl u pazMepsl
JeTalli ONPEAEISAIOTCS IPU YTEHUH COOPOYHOTO YEepPTEXkKA.

HaumenoBanue pgeramu u ee 0003HAYEHHE OIpeAeseTcss Mo  crneurdukanuu
cOOpOYHOTrO uepTexa, a Mapka Marepuajlia — [0 OINUCAHUIO, NPUIOKEHHOMY K
y4eOHOMY COOpPOYHOMY UEPTEXKY.

PacnonokeHue netran OTHOCHTEIbHO (PPOHTAIBHON IJIOCKOCTH TPOCKIHMA, T. €. ee
TJIaBHBIA BH/I, BRIOMPACTCS UCXO/sI U3 00IUX TpeOOBaHUM, a HE U3 PACIIOIOKEHHS €€ Ha
cbopouHoM ueprexe. Uucio u coaepaHue W300paKeHU JIeTaal MOTYT COBIAAATh CO
COOPOUYHBIM YEPTEKOM.

Ha pabouem uepTexe NOJKHBI OBITH MOKAa3aHbl T€ AJIEMEHTHI JAETAIU, KOTOPbIE WM
COBCEM HE H300pa)K€Hbl, WIM H300pa)kEHbl YIPOIIEHHO, YCIOBHO, CXEMAaTHYHO Ha
coopoyHoM ueprexke. K Takum 3nemMeHTaM OTHOCATCA:

JINTEHHBIC U IITAMIIOBOYHbBIC CKPYIJICHU:A, YKIIOHBI, KOHYCHOCTH



OpPOTOYKM W KAHABKUA JUIsl BBIXOJA pe3bOOHape3aromero # UM oBaJIbHOTO
MHCTPYMEHTA; BHELIHUE, BHYTPEHHUE (packu, oOseryaronuiye nporecc cOOpKu U3aenus,
U T. .

['He3ma it BUHTOB M IMITIHJICK Ha COOPOYHBIX YEPTEKaxX M300pakaroTCs yNPOIICHHO, a
Ha pabodeM yepTeke AeTalu THE3/I0 JODKHO OBITh BerdepueHo B cooTBeTcTBHH ¢ [[OCT
10549—380.

Pasmepsl feTanu onpenessioTcs MyTeM 3aMepoB (€CJIM OHM HE HaHECEHBI Ha YepPTExKe)
110 cOopouHoMy depTexy. [Ipu 3TOM HYKHO CJIE€IUTh, YTOOBI COMpSAracMbIe pa3Mephl He
UMEJIM  PAcXOXJICHHMIA. Pa3Mepbl KOHCTPYKTHBHBIX OJJIEMEHTOB ((hacok, IPOTOUCK,
YKJIOHOB W T. JI.) HYXKHO Ha3HayaTh II0 COOTBETCTBYIOIIMM CTaHJIapTaMm, a HE IO
COOPOYHOMY YEPTEXKY.

Pa3Mepbl MIMOHOYHBIX MMA30B, HUIMIEB, THE3/J MO IIMUJIBKA W BHUHTHI, IIEHTPOBBIX
OTBEPCTUH U JAPYTUX JOJDKHBI OBITh B3SIThl M3 COOTBETCTBYIOIIMX CTaHAAPTOB Ha 3THU
aJIeMeHTHI. J[MamMeTphl OTBEPCTUM ISl TIPOX0Jia KPETEeKHBIX U3JIeui (BUHTOB, OOJITOB,
IIMWIEK) TOJDKHBI MPOCTABISTHCS C YUETOM XapakTepa cOOpKH.

[IIepoxoBaToCTh MOBEPXHOCTEN JIeTaNICH OMPENESETCS 0 TEXHUISCKUM TPEOOBaHUSAM,
OMMUCAHUIO, YCIOBUAM PaOOTHI U3JIETUS U JAHHOW JIETalld B U3/CIIHHU.

UToOBI OIIEHUTh U MPOCTABUTH HA YEPTEkKE IIEPOXOBATOCTH MOBEPXHOCTEH JeTald,
HY’KHO OIPEIENIUTh, CONPSDKEHHOW WM CBOOOJHOM SIBJISIETCS JlaHHAs IMOBEPXHOCTb,
KaKOB XapaKTep SKCIUTyaTallMOHHBIX TpeOoBaHUU K Hed W 1p. sl THUIOBBIX AeTanei
PEKOMEHYIOTCS ONPEJEIEHHBIE TPAHUIIBI IPEJEIOB TapaMeTPOB HIEPOXOBATOCTH.

YTEHUE CBOPOYHOI'O YEPTEXA JIBOMHOI'O KJIATTAHA
[IpyHIMO newcTBhs KinanaHa ciaeayronui. JKuaKoCTh IMOJ JaBJICHUEM IOCTYyNAeT B
OTBEpPCTHE IHUAMETP I8 BEpXHEr0 HAKOHEYHHMKA Kopiyca I, COKMMaeT NpyXuHY 3, U B
3a30p MEXK/y KJIaaHOM 2 U KOPIIyCOM MOCTYMHaeT Yyepe3 OTBOJIHOM (ClieBa) HAKOHEUHUK
KOpITyca B TUAPABINYECKYIO CUCTEMY. ECIM CHATH 3amIyliKy 7 ¢ HUKHETO HAKOHEUYHHKA
KOpIlyCa, CBUHTUB HAKUJHYIO TalKy 5, MOXKHO B KOPILyC uYepe3 HHXKHEe OTBEPCTHE
nojarh JAPYryl *HUAKOCTh, MOJKIIOYMB KJamaH KO BTOpoMy TpyOompoBoxay. B stom
clly4ae B CUCTEMY OyZET IMOCTYINaTh CMECH JKUJKOCTEH.
CrangapTHbIX Aertajneil knanaH He uMmeeT. COOpOUHBIM uepTeXx BBIMOJHEH B MaciiTade
1:1.
Ha wmecte r1naBHOrO BHIAa BBINOJHEH IIOJHBIA IPOAOJBHBIM pa3pe3 KiamaHa
(GpoHTANBHON MJIOCKOCTHIO CHMMETPUHU H3JENHs. DTOT pa3pe3 MO3BOJSET BbISIBUTH
BHYTPEHHEE CTPOECHHUE BCEX JAeTanel Kiamana. Ha mecte Buga cBepxXy — COBMEIIEHHOE
U300paK€HUE  MOJOBUHBI BHUJA M TOJOBHMHBI  TOPU30HTAJIBHOIO  pa3pe3aB
— A MIIOCKOCTHIO, IPOXOASAIIEN Yepe3 OCh OTBOJHOIO HaKOHEYHMKA Kopnyca. Ha Bune
clieBa BBINIOJIHEH MECTHBIM pa3pe3 Mo pe3b0O0BOMY OTBEPCTHIO BO (praHIE KopImyca.
Kpome 31X 0CHOBHBIX N300pakeHUi BbINIOJIHEHBI ceueHuss b— b u B — B.
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UYeprex TBOWHOIO KIanaHa.

Ceuennie b — b noka3bIBacT OTBEPCTUsS B LIECTUTPAHHOM YAaCTH Kopmyca s



MJIOMOMPOBAaHMS KJIallaHa IOCJIe YCTAaHOBKU €ro B rujpocucreme. CeueHue B —
B naet npeAcTaBiieHUE O CONPSDKEHUU netanei 1, 2 u 4 ¥ MOsSCHSIET PacloioKeHUE
OTBEPCTHUH B KjiamaHe 2.

Ha ugeprexe npoctapiensl rabaputhbie pasmepsl (200 u 100 mm), yctanoBouHbie (75

MM), MOHTakHbIe (M12 1 M 36) u akciutyaranimorHsie (quameTp 18) pazmepsl.

CoenuHeHusi fAeraineil B KjamaHe pa3beMHble, pe3bOoBbie. s oOecriedueHus
IJIOTHOCTH COEOUHEHUS JIeTaner 2 U 4 B IPOTOUKY JIeTanu 4 3a710KeHa MPOKIIAJIKA U3
kapTroHa. HapyxHeiii nuametp npokinaaku 48 MM, BHYTpeHHUM 38 MM, TonmuHa 3
MM . KilanmaHsl 1 3aDIyIIKY TUIOTHO IIPWJIETAIOT K TOBEPXHOCTAM KOpIyca M IITyLEepa
(ux mputuparot). Ilpucoenunenue TpyOONPOBOIOB K KOPIYCY OCYILECTBISAETCS C
OMOIIBI0 pe3bObl M 36x2.

UtoOB1 pa3obparh KianaH, HEOOXOAMMO CBUHTUTH HAKUIHYIO TaliKy 5, a BMeCTe C
HEH CHATH 3alIyLIKy 6, U3 KOPIyca BBIBEPHYTH IITYLEP 4, CHATh NPOKIAAKY 7, YEPE3
HUKHEE OTBEPCTHE B KOpITyce BBIHYTh o0a kimamana 2 u mpyxuny 3. [lpyxkuna
paboTaeT Ha c)KaThe, €€ KOHIIbI JOJDKHBI ObITh MOJDKAThl M noauuingosansl. COopka
KJIarlaHa IPOU3BOJIUTCS B 0OpAaTHOM IOPSIJIKE.

NETAJIMPOBAHUE CBOPOYHOI'O YEPTEXA KJIAITAHA

— 9TO MPOIIECC BBIYEPUMBAHUS JCTallell H3AETUS B COOTBETCTBHH CO COOPOUYHBIM
YEPTEKOM.

Hetanum cOopodHOro yepreka O0O03HAUYEHBI TMO3ULUAMH, KaXIOW MO3UIUU
HEO0OXOIMMO J1aTh HAa3BaHWE M BBINOJIHUTH YEPTEX ACTaM, COOMIONas pa3Mephl B
COOTBETCTBHH CO COOPOYHBIM YEPTEKOM.

Ecnn HeoOXommMo, TO BO3MOKHO HCIIONB30BaHHE pPa3pe30B M CEUCHUH, BO3MOXKHO
N300paKEHHUE JIOTIOIHUTEIILHBIX BHJIOB MJIM COUYCTAHUE BUJIA C MECTHBIM Pa3pe30M.

['maBHOE mpaBuio: Vcronp3yemple 4epTeKU JOJKHBI 1aBaTh MOJIHOE MPEICTABICHUE
0 rabapurax, BHEUTHUX M BHYTPEHHUX DJIEMEHTaX CTPOCHHUS JETajH, COACpPkKaTh
JTAHHbIE 0 BHUJIAX COEIUHEHUS JeTalli B 15631 (S117078
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3aI[aHI/Ie AJIA YTCHUSA CﬁOpO‘IHOI‘O qyepTexKa

1. Ucnonb3ys cOOpouHbIil yepTexk u3 2-3 JeTajed MPOBECTH €ro JeTalupOBaHUE U

YTCHUC.

2. PaccMoTpeTh y3el B IPOBECTH €ro JIeTaJTupOBaHHE.
3. Mcnonb3ysi COOpOUYHBIN UYEPTEKX,
COE€IMHEHUS JieTaJIeH.
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IIpakTuyeckas padora Ne 10
Y@10BHOCTH M YNIPOLIEHUS HA COOPOYHBIX YepTexax
1. Heap padorbi: OCBOMTH METOAMKY UTEHHS COOPOYHBIX UEPTEKEU, BBIIETSS
YCIIOBHOCTH U YNPOIICHUSI COOPOYHOTO YepTexka.

1.2. Kparkue TeopeTudeckue CBeIeHHsI

COopouHbIe YEPTEk U BBITOIHSIOT C YIPOIIEHUSIMHU, COOTBETCTBYIOITUMHU TPEOOBAHUAM
crangaproB ECKJI (puc. 1).
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Puc. 1. YopouieHHbie n300pakeHusi Ha COOPOUYHBIX YEPTEXkKaxX: a - pe3b00BOE
coenuHeHHE; O - raiika
C HaKaTKOM; B - OOJITOBOE COCAMHEHHE; T - CBApHAsI IeTaJTh

He um3o0Opaxaror dacku, OKpPYIJICHUS, MPOTOYKH, YIIyOJICHUS, BBICTYIIbI, HAaKaTKH,
HACEYKH, OIJICTKU U JPyrHe Melikue saemMeHThl (puc. 1, a, 0). He mokassiBatoT 3a30pbl
MEXIy CTEPKHEM U OTBepCcTHEM (puc. 1, B).

He BbIYepumBaroT KpBIIMIKH, IIUTHI, KOXKYXH, MEPErOPOJIKH U T. M., €CIM HEOOXOIUMO
MOKa3aTh 3aKPBIThIE UMM COCTaBHbIE 4yacTH w3nenus. [Ipu sTom Hax m3zoOpakeHueM
JITaI0T COOTBETCTBYIOINIYIO HAIMUCh, HanTpuMep: «KphbImika mo3. 3 He moka3zaHay.

He n300pakaroT BUAMMBIC COCTABHBIC YaCTH U3/ACIUS WU UX AJIEMEHTHI, pac-
MIOJIO’)KEHHBIC 32 CETKOM, a TAK)KE YACTHYHO 3aKPBITHIC BIEPEIU PACTIONOKECHHBIMH
COCTaBHBIMH YaCTSIMH.

He BBITIONHAIOT HaNIMCH HA TAOMMYKax, PUPMEHHBIX IUIAaHKAX, IIKAIaX U APYyTHX
MOJOOHBIX JIETAIAX, U300paxkast TOJIbKO UX KOHTYP.

W3nenust U3 mpo3payHOro marepuajiga H300pakaroT Kak Hempospadnble. CocTaBHBIC
YaCTH M MX DJIEMEHTHI, PACIOJIOKEHHBIE 3a MPO3PAYHBIMU TPEAMETAMH, JTOIYCKACTCs
U300pakaTh Kak BHJIMMBbIC, HANpPHUMEp: IIKaJIbl, CTPEJKH MPUOOPOB, BHYTPEHHEE
YCTPOMCTBO

JamI " T. 1I.

TumnoBble, TOKYMHBIE U APYTHUE NTUPOKO MPUMEHSIEMbIC U3IETUS U300paKal0T
BHEITHUMHU OYEPTAHMSIMHU, KOTOPBIC BBITIOJHAIOT C YHPOIICHUSMU - HE U300pa)KaroT
MEJIKWE BBICTYIIbI, BOIAAWHBI U T. T1.

BonToBele, mmuiieynpie, BUHTOBBIC, IITTOHOYHBIC, IIUTAIIEBBIC, CBAPHBIC, KIICEHBIC H
KJIETIaHbIE COENWHCHUS W300pakaloT Ha COOPOYHBIX dYepTexaxX, KaK IPaBHIIo,
ynpoiieHHo (puc. 1, a, 0, B, T). CBapHoe, nasiHOe, KJIEEHOE U3CIIHE U3 OJHOPOJHOIO
MaTepraga B cOOpe C IPYyrMMHU H3JACTUSIMH B pa3pe3ax M CEUCHHUAX IMTPUXYIOT Kak
MOHOJIUTHOE TeJI0 (B OJHY CTOPOHY), H300pakass TpaHUIly MEXAYy JeTalsIMU
CIUTOITHBIMH OCHOBHBIMHU JTMHUSAMU (pHc. 1,T).

Kpenexunbie coeauHeHuss Ha KpymibiX (¢UIaHilaX, HE MOMaBIIME B pa3pe3, YCIOBHO
BBOJST B IUIOCKOCTH pazpe3a (puc. 2). Ilpu 3TOoM ympoieHHO H300pakaroT OAUH
AJIEMEHT, a OCTaJIbHBIEC MOKA3BIBAIOT YCIOBHO
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Puc. 2. YnpoienHoe n300pakeHre KperexHbIX COeAMHEHU Ha (IiaHiax
Ha c6opouHbIX yepTekax MUIILYT CIeIUalbHble TEXHOJOTUYECKHE YKa3aHusl, €CIIU OHU
SIBJISIIOTCSI € IMHCTBEHHBIMH (pHC. 3).
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Puc. 3. TexHonoruueckue ykazanusi Ha COOpOUYHBIX yepTexax (IpUMepbI)

N300paxkeHue THIOBBIX COCTABHBIX YaCTel M31eIu il



MHorue u3enus MaimHOCTPOEHHUS COAECpPkKAT TUIIOBBIE YCTPOIMCTBA U COETMHEHNUS,
IpU BBIYEPUMBAHUHU KOTOPBIX HA COOPOUYHBIX UYEPTEkKaX JOMYCKAIOTCS CTaHAapTaMH
ECK]I yCclIOBHOCTH U YIPOILICHUS.

VYII0THUTEIBHBIE YCTPOMCTBA MPETHA3HAYCHBI IS CO3/IaHUS TEPMETUYHOCTH B
MOJIBUYKHBIX U HETIOJIBMXKHBIX COSTUHEHUSIX aeTaneld. K mpocTeimmm u3 HuX OTHOCST
CaJIbHUKOBBIC YIUIOTHEHUSI, COCTOSIIME U3 HAXKUMHOMN BTYJIKU, HAOMBKU U KPETIEKHBIX
netaneil. B kauecTBe HAOMBKY MCIONIB3YIOT MEHBKY, aCOECTOBBIC WJIN TPadUTOBBIC
IIHYPBI, KOJIbIIA U3 PE3UHBI U JIP.

Ha c60opounbIX yepTekax calbHUKOBBIC YIUIOTHEHUS N300paxaroT ¢ HEKOTOPhIMU
YCJIOBHOCTSIMU: CaJIbHUKOBYIO BTYJIKY, CXKUMAIOIIYI0 HAOMBKY, H300paKaroT
yIIyOJIeHHOM Wb Ha 2...3 MM;

MEXAY BTYJIKOW (KOPITyCOM) U IITOKOM MTOKa3bIBAIOT 3a30D;

HAaOMBKY 3aIUITPUXOBBIBAET KaK HEMETAJUIMYECKUN MaTepHalt;

MIOBEPXHOCTH, MPUKUMAFOIINE HAOUBKY, BBITIOTHSIOT KOHHYECKOH (POpPMBI.

3a30pbl MEXTY TUIOCKUMU TOPLOBBIMHU MOBEPXHOCTSIMU COCIMHAEMBIX JIeTallel
YIUIOTHSIFOT TOPLIEBBIMU

Bonpocs! u 3aganus

. UTo Ha3bIBaeTCSA COOPOUHON eNUHUTICH?

. Kakoit ueprex Ha3pIBaeTCs COOPOUHBIM?

. Kakue pa3mepsl HaHOCATCSA Ha COOPOYHOM UepTexe?

. Kakue n3o0paxeHust MOKET COJIep:KaTh COOPOUHBII YepTexX?

. Uro Ttakoe cneundukanusa? KakoBo ee HazHaueHne?

. Kak Ha cOopouHoM yeprexke n300paxkaroTcst KpenexxHble AeTann?

. OObsicHUTE, UCTIONB3YSI PUC. 1, a, KaK BBIIIOJIHEHA IITPUXOBKA CMEXHBIX J€TaIeH.
. Ilepeueptute B pabouyto TeTpap puc. 1, 06, BbIAETUTE IUTPUXOBKOM J1eTaNH,
IOTIABIIME B CEKYIIYIO MIOCKOCTb.

9. KakoBo Ha3HaueHHE HOMEPOB MO3ULUI Ha COOPOUHOM YepTexe?

10. ITpocTaBpTe HOMEpPA MO3UIINI Ha U300pAKEHUH U3AETUs, TPUBEIACHHOTO Ha pHC. 1,
B.

11. PaccmoTtpute coopounblit uepTexk «Kirou TopioBsiiy (puc. 2).
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Puc. 2 Kitod TOp110BBIid.

OTBeTbTE HA BOIIPOCHI 10 JAHHOMY Y€PTEKY:
— Kakue nzo0pakeHus 1aHbl Ha yepTexe?

— Kak Ha3bIBalOTCA pa3Mepbl, HAHECEHHBIE HA YEPTEXKE?

— CKonbKoO JieTasieid BXOAUT B JaHHOE uzaenue? [lepecHUMUTE Ha KaJlbKy 4€pTEXK U

IIPOCTaBLTEC HOMEpA HO3PIIIPII>'I, HCIIOJIb3Y: Cl'IeIII/I(i)I/IKaIII/IIO.

IIpakTuuyeckas padora Ne 11.

YrteHue U BBINOJHEHUE YepTeKel 1Mo npodeccuu

1. Heas padorbl: MpHOOpecTH MPaKTHUYECKHE HABBIKM B UYTEHUU M BBINOJIHEHUU
YepTexkeh, COCTaBJICHUE TEXHOJIOTMYECKHX CXEM  Y3JI0BOM COOpKM B MAIMHHOMN

rpaduxe;

1.2. KpaTkue TeopeTH4ecKHe CBeIeHUS



Jlust TOoro dTOOBI TMO3HAKOMHUTBCS C YCTPOHCTBOM KaKOro-TMOO IpeaMeTa,
HEOOXOMMO TMPOYUTATh €ro 4eprex.  MHKEeHephl, KOHCTPYKTOPHI, pabouue,
JM3alHePhl, apXUTCKTOPBI, YHTas YEPTCIKH, MBICICHHO IPEICTABIISIOT TOTOBOEC
u3zenme, COOpY>KEHHUE.
[IpounTaTh YepTex (ICKM3) — 3HAUUT NPEICTABUTH MO HM300paKEHUSIM depTexa
o0bemMHYyI0 GopMy HM300paKEHHOTO HAa HEM IMpeAMeTa, MOCTpoiku. B mporecce
YTEHUSI YepTeka HEOOXOJUMO MOHITh HE TOJNBKO (OpMy B IeloM, HO U (popmy
KKJIOM 4YacTh 1esoro. BaxHO BBISIBUTH OPUEHTALMIO MpeaMeTa (IMMOCTPOMKH) B
POCTPAHCTBE M PACIOJIOKEHHWE KaXKIOW YacTH OTHOCHUTEIBHO JPYyr ApyTa.
Yeprex ClemyeT  YuTaTh B OTIPEIICIICHHON MIOCJIETIOBATEIILHOCTH:

)  mno3HaKOMbTECH C  COJIEp)KAHUEM  OCHOBHOM  HAJNHCH  4YEPTEKa,;

2) BbIIBUTE u300pakeHusi (BUIbI, pa3pe3bl, CEYEHUsT U [Ip.), KOTOPBIMHU
IPE/ICTABIICHO U3JIENNE;
3) BHHUMATEIbHO PACCMOTPUTE H300pPKEHUSI HA 4YEpTeke JUIsl CO3/IaHUS
NEPBUYHOTO MPEJCTaBICHUS 0 QopMe JIeTaau U €€ OpPUEHTAIMU B MPOCTPAHCTBE.
BobisBUTE TPOEKIIMOHHO CBSA3aHHBIE HW300PAKEHUS KaXIOTO0 KOHCTPYKTUBHOTO
AJIEMEHTA U MBICIICHHO MpecTaBbTe ux Gopmy. CooTHECUTE MBICIEHHBIE 00pasbl C
NEPBOHAYAIBHBIMU TIPEACTABICHUSAMU O (opMe TpeaMeTa Jjisi TOro, YToObl yOe-
JUTBCS B TPABWIBHOCTH TpPEACTaBICHUS (OPMBL. YTOUYHUTE B3aMMHOE
PaCIONOKEHNUE KaKJIOTO0 KOHCTPYKTHMBHOIO AJIEMEHTAa OTHOCUTEIBHO NPYyr Apyra
JUISL TIOJIHOTO TPABWIBHOTO TpejAcTaBieHUs (moHUMaHusi) (opMbl OOBEKTA;

4) mnpeacTaBbT€ BEIMYMHY IMpeAMeTa MO TadapuUTHBIM pa3MepaM U3Jenus,
IIPOCTABJICHHBIM Ha yepTexke.

Ha nByx mnpumepax mokaxkeM TpoLiecC YTEHHS H300pakeHH depTrexa.

[Tpumep nepsoiit (puc. 1, a). [Iporecc ureHus n300pakeHUl YepTeka OCHOBAH Ha
MPE/ICTABIICHUH 3arOTOBKM, U3 KOTOPOW YyIAISIIOTCS HEKOTOpble OOBEMBI.
PaccmoTpeB n300paskeHust BUIOB CIIEPEI U CIEBA, MOKEM COCTAaBHUTH CIIOBECHOE
OMHCaHUE: 3ar0TOBKA UMeeT (GopMy MPSIMOYTOJILHOTO TMapajuienenurnena. Bepxamii
yIQTSIEMBIA 00bEM TPEACTABISICT COOOW YETHIPEXYTOJBHYIO TMPU3MY, OCHOBAaHUS
KOTOpoil — Tpanenuu. Takas (hopma masza Ha3bIBAETCS «JIACTOUKUH XBOCT». Jpyrue
ynajasieMble 00beMbl MMEIOT (OPMY YETHIPEXYTOJIbHBIX MPU3M C KBaJIpaTHBIMHU
OCHOBaHUSIMU.

[Ipumep BrOpoii (puc. 1, 0). M3yuas uepTex, MOCIEAOBATENBHO BbIIECIUM
NPOEKIIMOHHO CBSI3aHHBIE N300PaKEHUS KaKJI0TO 3JIEMEHTA, ONPEAETIUB UX (opMmy.
KpaiiHss neBas yacTh IpeMeTa Ha IIaBHOM HM300pa)K€HUM YepTeka U300pakeHa
OpSIMOYTOJIBHUKOM, a Ha BUJIE CJIEBAa — KBaJIpaToM. 3HAYMT, opMa 3TOro JIEMEHTa
JeTalld TpeACTaBiIsieT cOo00M YeTHIPEXyroJIbHYyI0 MPU3MYy C KBaJpaTHBIMH OC-
HOBaHUAMHU. [Ipyroil smemeHT ¢GoOpMbl Ha TIJIABHOM H300paXeHUM 4epTeka
N300pakeH MPsIMOYTOJIBLHUKOM, Ha BUJIE ClIeBa — OKPYXKHOCThIO. ClieZjoBaTeNbHO,
3T0 wmwimHAp. Creayromuid >3J€MEHT Ha [NIABHOM H300pAKEHUU YepTexa
U300pakeH Tpamelnueil, a Ha BHAE CJIeBa — JBYMsI OKpPYKHOCTAMH. Takue



IPOEKIUU UMEET TOJIBKO YCEUeHHBIN KoHyc. [IpenMer nMmeer CKBO3HOE OTBEPCTHE,
U300paKEHHOE Ha TMOJOBHHE (PPOHTAJIBHOTO paspe3a B BHUAE MNPSIMOYTOJbHUKA
(IUTPUXOBBIMU U CIUIOUIHBIMM OCHOBHBIMHM JIMHUSIMU), Ha BHUJE clieBa —
OKPYKHOCTBIO  MeHblIero nuamerpa. CrenoBaTenbHO, OTBEPCTHE  UMEET
muinHApruYeckyto Gopmy. O0beAMHUB 00pa3bl OTAETBHBIX YacTel B LeJblid 00pas,
OPOYMTAEM YEpPTEK U COCTABHUM CJIOBECHOE oOmHMcaHue: ¢opma JeTalu
IPECTABIAET COOOW YEThIPEXYTOJbHYIO MPU3MY C KBaJpPAaTHHIMU OCHOBAHHIMH,
LWIMHAP W YCEYEHHBI KOHYC, PACIOJIOKEHHBIE COOCHO. Bnonae ocu mpenmMera
IPOXOINUT CKBO3HOE LIWJIMHJPUYECKOE OTBEpCTHE. B mpocTpaHCTBE OCh mpenMera
pacnosyiokeHa TOPU30HTAJIBHO.
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2.2. KoMI1eKT KOHTPOJILHBIX padoT

No TemaTrka KOHTPOJIbHBIX PadOT
/1

1 IPOELIUPOBAHUE

CoenvHeHne U epeaayn

KonTpoabnas padora Ne 1
IIpoennpoBanue
1 BapuanT

1 CymHocTh mpoerupoBaHus
2 IIpoexunu reoMETpUYECKUX TEI
3 IIpoeunpoBaHue MIOCKOCTH

2 Bapuant

1 TIIpoeuupoBaHue MIOCKOCTH MPOCKIUMA
2 IIpoenupoBaHue OTpe3Ka OpsIMOl JIMHUU
3 TlocTpoeHue akCOHOMETPUUYECKUX MPOCKIU

OtanoH. | BapuaHT

2. CyIIIHOCTb NMpoeNPOBAHMUA 3aKIIIOYACTCA B TOM, YTOOKI qCpe3 3aJaHHBIC TOYKH
MBICJICHHO ITPOBOAUINCH ITPOCHUPYIOMIUC JIYIH A0 IICPCCCUCHUA UX C KaKoK-1100




MI0CKOCThI0. TOUKM nepecedeHus: NpoeuupPYIOIINX JIyUeil Ha 3TOM TIOCKOCTH U
Ha3bIBAIOTCS HPOEKYUAMU 3A0AHHBIX moyeK. B 3aBucuMocTH 0T criocoda
MIPOBEJICHUS MTPOCIIUPYIOLIUX JTydel pa3auvaroT IEHTPATbHOE U apaJljIeIbHOE
IPOEMPOBAHUE.

Pucynok. 1. LleHTpanbHOE poennpoBaHue

IenTpanbHbIe NPOCKUUH

[Ipu 1ieHTpaIbHOM (KOHUYECKOM, MOJISIPHOM) MPOEIUPOBAHUN MTPOCIIUPYIOLINE
Jy4YH BBIXOJST U3 OAHOM U TOU e TOUKHU S, Ha3bIBAEMOU IIEHTPOM (TIOJIHOCOM)
npoekiuii (puc. 1). Hanpumep, /uist mocTpoeHus: KpUBOH, MPOXOAIIECH Yepe3 TOUKH
A, B, C, BeiOupaercs npou3BojbHas IIIOCKOCTh npoekuuii [1 n yepes 3amanHbie
TOYKH KpuBor A, B, C npoBoaSTCS MpOEUPYIOIIUE IPSMBIE 1O IEPECEUECHUS C
mockocThio I1. [Tomyuennsie Touku Ay By, C, KpUBOil SBISIOTCS HEHTPATbHBIMU
MPOEKIMSIMH UCXOIHOTO FeOMETPUUYECKOro 00pa3a, a 00pa3oBaHHAsT KOHUYECKAs
MMOBEPXHOCTh OOBSCHSET BTOPOE HA3BAHKE BUA MPOCIIUPOBAHMSI.

2.11poexkuun reoMeTpUIeCKUX TeJa Dopvbl jieTalieil, BCTPeYaonnxcs B TeXHUKE,
NMPEeICTABJIAIOT CO00i coYeTaHMe PA3JINYHBIX FeOMEeTPUYECKHUX TeJl MM UX YaCTeN.
111 BBINOJHEHUS ¥ YTCHUS YepTekel eTalieil HYy:KHO 3HATh, KAK N300paKaTcs
reoMeTpuiecKme Tesaa.

HOCT[QOCHI/IC HpOEKﬂHﬁ INPAMOIo nuJamHapa € BCpTHKﬂJ’ILHOﬁ 0ChI0 ![!I/IC. 1, a)

HAYMHAKT ¢ M300paKeHNs1 OCHOBAHMS IMJIHUH/IPA, NPEACTABJIAIONIEr0 cO000M KPYI.
IToCKOJBLKY KpPVI  PACHOJIOKEH TAPANICILHO IJIOCKOCTH npoekmmid 7wl wu,

cJIe/IoBaTeJbHO, HM300paskaercsi HAa Heil 0e3 MCKaKeHMil, ero ropu3oHTaJbHAas
NPOeKUMs — KPYI, a QpPOHTAJIbHAA M NPO(PUJIbHAS — FOPU30HTAJbHbIE OTPE3KH
IPAMBIX, PaBHbIe JUMaMeTpy Kpyra. ®poHTaNbHAA M NPOGUILHAA NPOECKIUHN
WJIMH/IPA 09ePYMBAIOTCS O0TPEe3KAMM NMPSIMbIX, MPEACTABJISIONIMAMY MPOEKIMH €ro
OCHOBAHWA M _KpaiiHux oOpasyrommux. Ha Bcex npoeknmsix MNpOBOAST OCH
cumMMeTpun. PasmMepbl NWIMHAPA ONPENEJSIOTCH AMAMETPOM €ro OCHOBAHMSA W
BbICOTOM.

dpoHTAJbHAA U NPOPUIbHBbIE NMPOEKIHUH IWJIMHAPA OJIMHAKOBBI, IO3TOMY B
JAHHOM _cjy4ae mnpoduibHas mnpoexkuus JauinHssg. Ha pwuc. 1_deprekm Bcex

reoMeTpHYEeCKNX TeJ BbINOJHEHbI B TPeX NMPOEKUMUAX JUIIb ¢ TOW 1eJbl0, YTOObI
M0KAa3aTh, KAKHE NPOEKIINU ITH TeJa UMEIOT.
OnHo m300pakeHWe KoHvca BpaineHus (puc. 1.6) cXoaHO ¢ HM300paKeHHEM

nuauHApa. Tak, HA TOPU30HTAJLHOM NMPOEKIHMH KOHYC M300paxeH kpyrom. Ha




HEM HAHOCHAT IEHTPOBbIE¢ JWHUM. /lHamMeTp Kpyra paBeH JMAMETPY OCHOBAHMWS
KOHyca. /IBa Ipyrux u3o0paxkeHuss KOHYca — paBHOOeApeHHble TPpeyroabHukn. Ha
ITUX NMPOECKIHUAX TAaKKe HAHOCAT OCHM cuMMeTpuu. Jlasi KoHyca YKa3bIBAKOT
AMaMeTp ero OCHOBAHUS M BBICOTY.

Ha puc.1 , 6 npeiacraBjeHbl 4YepTesk W HaLJs/IHOE M300paskeHwe iapa. Bce
NMPOEKNMNH IIapa — OKPY:KHOCTHU. /InamMeTp MX paBeH auaMerpy mapa. Ha kaxxaom
M300pa’KeHUHU NPOBOAAT IEHTPOBbIE JUHUH.

Tak ke Kak M 1ap, Kv0 MMeeT TPU OIHHAKOBLIE poeknuu (puc. 1, 2). Bce rpann
ero — kpajaparbsl. PazMepnbl Kv0a onpeneasiloT TPU W3MepPeHUsi: JJIUHY, IUPUHY |
BbICOTY, PABHbIC MEKIAY COO0M.

<

]

Puc. 1. IIpoeK1nu reoMeTpuYIeCcKuX TeJ

3. I[IpoeuupoBanue maockoctu. IlpeacTtaBum cede B B3aUMHO MEPHEHIUKYISIPHBIC
MJIOCKOCTH TIpoeKuuii H u V, mepecedeHHble MIOCKOCThI0 P obmero mojoxenus. PR u
Pv — caenpl tmockoctu P.

[lepeceuem MmIOCKOCTh P TOPU30HTANBHBIMH IJIOCKOCTAMH (IUIOCKOCTSAMH YPOBHEW) C
PaBHBIMU MHTEpBaJaMU MEXJy HUMU. B nepeceyeHnn 3TuX MIOCKOCTEN C TIOCKOCThIO
P nonyuuMm 5MHUK, KOTOpBIE HA3bIBAIOTCA TOPU3OHTAIAMH. Bce ropu3oHTanu OAaHOU
IUIOCKOCTH MapajljiebHBbI.

[leprieHIUKYISAPHO TOPU3OHTANSIM B IUIOCKOCTH P MNpOBENeM JHHUIO. JTa JIUHUA
Ha3bIBACTCS JIMHUEW HamOombInero ckara. [lmockocTu ypoBHEW NensT ee Ha paBHBIC
OTpE3KH, Ha3bIBaeMbIe MHTEpBaJIaMH IockoctH (1,2,3, ..).



l'opuzoHTanbHAs TMPOEKIMs JUHUM HAMOOJBIIErOo CKara ¢ HAHECEHHBIMHM Ha HeH
UHTEpBAJIAMM HA3bIBAETCS MAcCIITa0OM YKJIOHA IJIOCKOCTH M o0Oo3HauyaeTcsi Pi-.
MacmTab ykJIoHa BIIOJHE OIpEAeNsieT IMOJIOKEHHE IUIOCKOCTH B IMpocTpaHcTBe. Ee
YEPTIAT ABYMS JIMHUSAMU: OJHOU O0Jiee TOJICTOM, APYyrold TOHKOM, OKOJIO KOTOPOM CTaBsT
OTMETKHU.

Yron a Mexay nuHuen ckara M4' u ee mpoekumen m'4 Ha3pIBAaeTCA YIVIOM NAJECHUS
IUIOCKOCTH MJIM YIJIOM HauOOJIBLIETO CKaTa.

CiienoBaTenbHO, Yrojil HAKJIOHA IJIOCKOCTH OMPEACISAETCS KaK yrojl MeXAy HaTypaibHOMN
BEJIMYMHON JIMHUM HanOOJIBIIETO CKaTa M JUHUEH MaciTada ykiaoHa. [Ijis HaXoxaeHusI
BEJIMYUHBI ATOTO yTIjia Ha MEPICHANKYIIApe K TUHUM Pi (K MacmTady yKIIOHA) B TOUKE 4
OTKJIaJIbIBacM OT Hee 4 enuHuIbl. COeTMHUB TOYKHU M U 4, TIOJIyYUM UCKOMBIN yTod a.

[TmockocTh OOMIETO MOJIOKEHUS B MPOCKIUSIX C YUCIOBBIMHU OTMETKAMU MOXKET OBITh
3ajaHa cieoM Pi ¢ yKa3aHuWeM YIJla HAakJIOHAa JaHHOM TUJIOCKOCTM K OCHOBHOM
miockocTu. [lpoenupyromas miocKoCTh MOXET ObITh 3ajJjlaHa TOJIBKO OJIHUM CJIECNIOM,
KOTOpBIM 0003Ha4aroT bs, @a, Té u 1. a. IlnockocTh ypoBHS MOKHO 0003HAYUTH 2T,
®n, Tn, Tie n — 3HAYEHHUE €€ YHCIIOBOM OTMETKHU.

OCHOBHOI B MPOEKIMSAX C YUCIOBBIMA OTMETKAaMH SIBJISIETCSA 3a/ladya Ha OTBICKAHME
TOPU30HTANEN 3a/laHHOM MIIOCKOCTH. EciM mIocKocTh 3ajjaHa MacluTabOM YKIIOHA, TO
TOPU30HTAIM MPOBOJAT MEPHNEHAUKYISIPHO MacliTady YKIOHA 4epe3 HHTEpPBAJIbHBIC
nenenus. Ecnu miockocTh 3afaHa MHBIM CIIOCOOOM, TO HEOOXOAUMO HAWTH TOYKH,
yepe3 KOTOpble MOTYT ObITh MPOBEACHBI TOpU30HTaNU. Hampumep, miaockocTh 3agaHa
OPOEKIUsIMU Tpex Touek a2, bg, c4. Hajpo mocTpouTh ropu30OHTAIN 3TOH IIOCKOCTH.
Coemunus 0.2 ¢ bv u bs ¢ c4, noIydYrM IPOEKIUHU JIBYX NEPECEKAIOIIMUXCS INPSMBIX.
JUtst mosy4eHusl MPOMEKYTOUHBIX TOYEK IpaayupyeM mpsiMble. JIMHUH, TpOXomsmue
gyepe3 TOUKU, UMEIOIINE OIMHAKOBbIE OTMETKHU, OyTyT HICKOMBIMU TOPHU30HTAISIMHU.

[Ipsmas mpuHAIIEKUT TIIOCKOCTH, €CIIM OTMETKH JIFOOBIX JIBYyX €€ TOYEK COBMAJaloT C
YUCJIOBBIMU OTMETKAMHM IUIOCKOCTH. Eciu mnpsiMas HMMEeT TOYKU C YHCIOBBIMU
OTMETKAaMH, BBIPAXKCHHBIMHU IEJIBIMU YHUCIAMU, TO AT TOYKU OYAyT MPUHAJICKATH
COOTBETCTBYIOIIUM TOPU3OHTAISIM TUIOCKOCTH. Hampumep, mnpsmas a  JIEKUT B
IJIOCKOCTH, TaK KaK TOYKa a3 JIKUT Ha TOPU3OHTaIU 3, a Touka 64 COBIANAET C
TOPU30HTAJIBIO 4.

JTAJIOH 2 BAPUAHT

1.IL1ockoCTH POEKIMH.



Ilo OZ!HOfI IMPOCKIINY MOKHO CYJIWTD JIMIIL O IBYX U3MCPCHUAX IMMPCIAMCETA.

YToObI ONYYUTh MOJHOE MpeJIcTaBlIeHre 0 opMe U pa3Mepax IpeaMeTa, ero Hy)KHO
CIIPOCIIMPOBATh Ha JIBE, TPU WK Oosee IuIockocTei. /s MpoCcTOThI MPOSIUPOBAHHUS
ATH IIJOCKOCTH _PACHOJIATalOT B3aWMHO TMEPHEHIUKYIIpHO. TakuMm o0pa3zoMm, Tpu
IJIOCKOCTU 00pa3yIOT NPSIMOW TpeXrpaHHbI yrou (puc. 1, a). Kaxiol miocKocTH 1aHbl
Ha3BaHue U 0bo3nauyenue (puc. 1 6 a, 0).
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Puc. 1. Il.10cKOCTH NIpOeKIMid

BeprukanbHas TI0CKOCTh, PACMOJIOKEHHAS MPSIMO TEpPeJ HaMH, Ha3bIBACTCS
@ponmanvrou niockocmovio npoekyuu. OHa 0603HavaeTcs JaTUHCKOW OykBoi 72. [lox
OpSMBIM _VIJIOM K HEW TOPU3OHTAIBHO PACMONaraeTcs IIOCKOCTb MPOEKIIUH,
Ha3bIBa€Mas 20pU30HMANbHOU niockocmblo. OHa 0003HAYAETCs JJATUHCKOW OYKBOM ml.
IlepreHAUKYIIPHO OTHUM _IIJIOCKOCTSM _PACIONAraercs €Iie OJIHa _BEPTUKAIbHAs
IUIOCKOCTh, 00O03Ha4YeHHast OykBOW w3, Ha3bIBaeMas Npo@uibHOU _NI0CKOCHbIO
npoexyut. 1lonapHoe mepeceyeHne MIOCKOCTEH TPEXTPAHHOIO YIJIa 00pa3yeT IpsMbIe
JUHUAWA — OCHU MPOEKUWW, ucxonsamue u3 Touykn O. IlepeceueHwue OHTAJIILHOU U
COPU30HTAIILHON MIOCKOCTEN IMPOEKIUK 00pa3yeT och X, PpoHTATbHOW U NMPOoPUIALHON

— 0Chb 71, Mpo@UALHON ¥ TOPU3OHTATBLHON — OCh Y (pHC. 1, 0).

[Tpu npoeurpoBaHUU NMPAMON JIMHUY TPOCHUPYIOIIHE JIyYU BCEX TOUEK MPSIMOit
pacrnoJiararoTcs B OJHOM INIOCKOCTH, KOTOPYIO Ha3bIBAIOT MMPOELUPYIOLIEH. JTa
IIJIOCKOCTh IEPECEKAET MIOCKOCTh MPOECKIUH O MPSIMOM JIMHHUH.

J171st Toro, 4ToObl HOCTPOUTH AMIOP NPSIMON JTUHUU, TOCTATOYHO TOCTPOUTDH MPOESKIUU
JIBYX JIEKAIIMX HA HEM TOYEK M IIPOBECTU YEPE3 COOTBETCTBYIOIIME MPOECKIIUHA TOUEK
MIPOCKIINU MPSIMOM.
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Puc.1 puc.2

Ecnu npsmast He nepneHuKyIsipHasi, U He mapajuiesibHas HU OJIHOM U3 MJIOCKOCTE!
POEKIUH, TO TaKas MpsiMasi Ha3bIBAETCs ,NIPSAIMOI 00111€ro MoJI0KeHuA(puc.2),

Ecnu npsimast B mpocTpaHCTBE apayijieibHa KaKOH - JIMOO TUIOCKOCTH TIPOSKITHH, TO
Takasi mpsiMasi Ha3bIBAE€TCS MPSIMOM YaCTHOTO MOJIOKCHUSL.

[IpsiMast TMHUS MOXKET 3aHUMAaTh OTHOCHTEIILHO TUIOCKOCTEH MTPOSKITUi 0COObIC
(4acTHBIC) TTOJIOKEHUS.

3. IlocTpoeHue aKCOHOMeTpPUYECKHMX mpoekuuid. IlocTtpoeHue HaumHAOT C
IPOBEJICHUSI aKCOHOMETPHUYECKUX oceil X, y U Z. Och (pOHTAIBHON JUMETPUYECKON
IPOEKIUU PaCIoJIaraloT, Kak MoKa3aHo Ha pUCyHKe 1, a: ocb X — TOpHU30HTAIIBHO, OCh
Z - BEPTUKAJIBHO, OCh Y MOJ1 YIJIOM 45° K TOpU30HTAILHON JIMHUH.

VYron 45° MOXHO MOCTPOUTH MPHU MOMOIIM YEPTEKHOTO YroidbHUKA ¢ yriaamu 45, 45 u
90°, kak nmoka3zaHo Ha pucyHke 61, B. Ocb y IpOBOJAT ¢ HAKJIOHOM BJIEBO MJIU BIIPABO.
Bo ¢poHTanpHOM AMMETpUYECKON MPOEKIIMU IO OCSAM X U z (M MapajljiebHO HM)
OTKJIJIBIBAIOT HATypajbHbIE pPa3Mepbl, 10 OCU y (M MapajjielbHO €il) COKpaIlleHHbBIC B
JIBa pasza.

[Tonoxxenne ocelt M30OMETPUUYECKON MPOEKIIUU TOKa3aHO HAa pucyHke 1, 6. Ocu x u y
pacnonaratot noj yriiom 30° xk ropuzoHTaibHOM JuHUM (120° Mexay ocsamu). Ux Toxe
yI0OHO MPOBOJAUTH INPHU MOMOIIMA YroibHUKa. Ho B 3TOM ciydyae yroiabHUK O€pyT C
yraamu 30, 60 u 90° (puc. 1, r).

[Ipn mocTpoeHnH H30METPUYECKOW MPOEKUMU MO OCSIM X, Y, Z U HapajuIeIbHO UM
OTKJIJIbIBAIOT HATypaibHbIE pa3Mephl MPEIMETA.
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Puc. 1. M300paxenue oceil akCOHOMETPHYECCKHX MPOCSKITUI: a, 6 — TOJIOKEHUE OCEH;
B, T
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Puc 62. YUeprex neranu

Yc1oBHs BbINOJIHEHUS 3a1aAHAS
1. MecTto (Bpemsi) BBINOJTHEHUS 3aJaHUs._3aJlaHhE BBINOJHIETCS B ayAWTOPUU BO BpEMS
3aHATUS
2. MakcuManibHOE BpeMsi BBIIIOJIHEHUS 3aaHNUS: 45 MUH.

3. Bel MOXXeTe BOCIOIb30BATLCSI KOHCIIEKTOM J'ICKQI/II/I; y‘-IC6HI/IKOM

IlIkajia oneHKH 00pa30BaTeJIbHbIX J0CTHKCHUI

KosinuecTBO HAaOpaHHBIX 02J1J1I0B Ouenka

3 3agaHus 5 (OTIIMYHO)

23a/1aHus 4 (xoporio)

1 3amanue 3 (YIOBJIETBOPUTEIIHHO)
MeHee | 3amanust 2 (HEYJIOBJIETBOPUTEIHHO)

KonTpoabnas padora Ne 2
CoennHenust M nepeaaym
1 BapuanT

1. O01iee TOHATHE COSTUHEHUIN
2. Pe3n00BEIE cOeIMHEHUS
3. yepBsAYHas nepenaya

2 BapuaHT

1. OO01ee MoHATHE pa3beMHBIX U HEPa3beMHBIX COCIMHEHUI
2. 3yOuaThie (IUIUIEBBIC) COSTUHEHUS

3. yepBsAYHas nepenaya

OtanoH 1 BapuaHt



1. CoequHenne — 3TO JH000E MOABMKHOE WJIM HEMOJBHKHOE COMPSDKEHHUE ABYX
neTaned, M3 KOTOPHIX OjHa IMOJHOCThIO WM YacTUYHO BXOAWT B JApyrymo. B
COCIMHCHUN PA3JIMYalOT OXBATBHIBAIOIIYD M OXBAaThIBAEMYIO IOBEPXHOCTH. Jlid
WIMHIPUYECKUX COCIMHEHUN OXBaThIBAIOIICH IMOBEPXHOCTHIO Oy/ET OTBEpPCTHE, a
IJIA OXBaTbIBA€MOM — BaJl.

M3roToBiisieMble TPOMBINIJICHHOCThIO MAIIMHBI, CTAHKH, MPUOOPHI M aIlmapaThl
COCTOSIT M3 PA3IUYHBIX OIPEACIICHHBIM 00pa3oM OOBEIMHEHHBIX M B3aMMOCBSI3aHHBIX
JIeTaJIei; KOTOPBhIE COCTMHSIOTCS MEXITy CO00H paznuuHbiMU criocobamu. CoennHeHNE
JeTanei o0ecreunBacT UX OMPEISIICHHOS B3aUMHOE TIOJIOKEHUE B TIpoIiecce padoTHI.

2. bonpmoe pacnpoCTpaHEHHME B COBPEMEHHOM MAIIMHOCTPOCHUM IOJIYYWIH
pa3beMHBIC COEAMHEHUS JeTajel MalluH, OCYIIECTBISEMBbIE C TMOMOIILIO PE3HOBI.
Pe3nboBoe coenuHeHue MoOXeT oOecreurBaTh OTHOCUTEIBHYIHO HEMOJBUKHOCTh
JNeTAIel WM TEepPEeMENICHUE OJHOM JETalM OTHOCUTENbHO Jpyrod. (OCHOBHBIM
COCMHSIONINM JIEMEHTOM B pe3b00BOM COEAMHEHUH SBIISIETCS pe3boa.

Pe3p0oit HazbIBaeTCs MOBEPXHOCThb, OOpa3oBaHHAs IIPU BUHTOBOM JIBH)KCHUU
IJIOCKOTO0 KOHTYypa MO NWIMHAPUYECKOW WM KOHMYECKOW MOBEpXHOCTU. IIpu sTOM
oOpa3yercsi BHHTOBOH BBICTYI COOTBETCTBYIOIIETO TpOQuiIs, OrpaHWYEHHBIN
BUHTOBBIMU M ITUJIMHIPUYECKUMHU WJIK KOHMYECKUMU TToBepxHOCTsIMU (Puc.1)

0200
Jﬂm

Puc.1 . Pe3r00BBIE COEMMHEHNS

Pe3r00BbIMU HA3BIBAIOT COCIMHEHUS COCTABHBIX YAaCTEeW W3JENUs C MPUMEHEHHUEM
neraned, umerommx pe3b0y. OHu Hamboyiee pacmpocTpaHEHBl B MpUOOpPO- U
MaITuHOCTPOEHUU. Pe3b00BBIC COETUHEHMs] OBIBAIOT JBYX THIIOB: COCJIMHEHUS C
MTOMOIIIBIO CIICIHATBHBIX PE3bOOBBIX KPEMEKHBIX JIeTaliei (00JITOB, BHHTOB, IIIHIICK,
rack) ¥ COCIMHCHHUS CBUHYMBAHUEM COCIUHICMBIX JeTajlei, T.e. pe3bObl, HAHECCHHOM
HEMOCPEJCTBEHHO HA COCIMHSAEMbIC JICTaIH.

JlocTonHCTBaMH Pe3hOOBBIX COCTUHEHUN SBISIOTCS MPOCTOTA, YIOOCTBO COOPKH H
pa30opku, IIMpOKass HOMEHKJIAaTypa, CTaHIapTU3alus ¢ MaCCOBBIA  XapakTep
MIPOU3BO/JICTBA KPEIMEKHBIX PE3HOOBBIX JIETANICH, B3aUMO3aMEHAEMOCTh, OTHOCUTEIBLHO
HEBBLICOKAas CTOUMMOCTD U BBICOKAas HAJEKHOCTD.

Henoctatkamu pe3bOOBBIX COCIMHEHUHN SBISIIOTCS HAJIUM4UE KOHIEHTpaILU
HalpsDKEHWH BO  BMAJMHAX Pe3bObl, YTO CHUXKAET MPOYHOCTh COCIUHECHUM;
YyBCTBUTEJIBHOCTh K BHOPAIIMOHHBIM M YAAPHBIM BO3JIEUCTBUSM, KOTOPHIE MOTYT
IIPUBECTH K CAMOOTBUHYMBAHUIO M HU3KAsl TOUHOCTH B3aMMOTIONIOKEHHS COCTMHSAEMBIX
JeTaneu.



OCHOBHBIM 3JIEMEHTOM COEAMHEHHS SIBJISETCS pe3b0a, T.€. MOBEPXHOCTb, KOTOpas
oOpa3yercsi Mpyu BUHTOBOM JBMKEHUU IUIOCKOH (QUIYyphl MO LUIUHAPUYECKON WU
KOHMYECKOM TOBEpXHOCTH. (COOTBETCTBEHHO pAa3IUYalOT UWJIMHIPUYECKYIO U
KOHUYECKYI0 pe3b0bl. [1o mpoduiato BeicTyna U KaHaBKU Pe3bObl B MIIOCKOCTH OCEBOTO
CEUYeHUsI pe3bObl JCNATCS Ha TPEYrojibHbIe, TpamneleuaibHble CUMMETPUYHBIC,
Tpaneueu1ajibHble HECUMMETPUYHBIE WU YIIOPHBIE, TPSMOYTOJIbHBIE U KPYTJIbIE.

DTaJIoH 2 BapuaHT

Paznuuaror pazpeMHbIE M HEpa3zbeMHbIE coeauHEHHs Aetaneil. K pa3pemMHbIM
OTHOCSIT COCIUHEHUS, JOIyCKarole pa30opKy U MOBTOPHYIO COOPKY COEAMHSIEMBIX
netanei 6e3 paspylieHus U noBpexaeHuss. K HuM oTHOCSTCSI, HAapUMep, COSTUHEHUS,
BBINOJIHIEMBIE C IIOMOIILIO 00JITa C TAUKOIA.

K HepazbeMHBIM OTHOCST COCAMHEHUS AETAIEH C )KECTKOM MEXAHWYECKOU CBSI3bIO,
COXPAHSIIOIIEHCSI B TEYCHHE BCEr0 CpPoKa MX CIy»KObl. Pa3zbopka Takux COEIMHEHHIA
HEBO3MOXKHA 0€3 pa3pyIIeHU WM MOBPEKISHUM CaMUX JICTAJICH WM CBS3BIBAIOITUX
MX 3JIEeMEHTOB. K HEpazpbeMHBIM MOXXHO OTHECTH, HAPUMEp, COCAUHEHUS AETaliei
CBAPKOW, 3aKJICIKAMU, MTANKOM.

B cBoro ouepenp, pa3beMHbIE COCIUHEHUS ICISATCS Ha TOABUYKHBIC, JIOMYCKAIOIINE
MEPEMENIECHUE OJIHOM JIeTall OTHOCUTEJIBHO APYroil, U HEMOJBUKHBIE, B KOTOPBIX
JE€TAJIM HE MOTYT IIepeMEIaThCs OJJHA OTHOCUTEIBHO Apyroi. [IpuMepom moaBUKHOTO
COCAMHEHUS JICTAJIEH MOXKET ObITh COSMHEHNE MOJBIKHON raliKu ¢ BUHTOM CYIITIOPTa
TOKapHOI'O CTaHKA, a HETOABUYKHOTO — COCIMHEHUE JIETAJIe ITPYU MOMOIIM BUHTA.

BeIIensroT TakKe TIpyIIbl CHENUATIbHBIX COCOUHEHHM, K KOTOPBIM OTHOCSTCSA
COEIMHEHHUs JeTalleil B mepeayax y MalluH, HallpuMep COeIMHEHHsI 3y0UaThiX KOJec.
Croma e OTHOCAT COENMHEHUS JETajiell ¢ MOMOIIBIO IMPYKHUH, KOIrJla MOCJE CHATHUA
Harpy3KHy J€Tajld HaJl0 BEPHYTh B HCXOJHOE MOJIOKEHUE.

2. 3yOuaTsie (IUIUIEBBIC) COSTUHEHUS

[IInuueBble COECOUMHEHUS CIIYXKAT U NEpeladyd BPAIIAIOIETO MOMEHTA MEXIY
BAJIAMH M YCTAHOBJICHHBIMU HA HUX JIETAJISIMU.

[IInueBoe CcOEOIUHEHUE MOXKHO YCIOBHO IIPEACTaBUTh KaK MHOTOIIIIOHOYHOE,
LIMOHKK KOTOPOIO BBIIOJIHEHBI BMecTe C BajloM. C IOMOUIBIO 3TOT0 COEIWHEHHS
MO’KHO 00€CTIeUUTh KaK MOABMKHOE (C OCEBBIM OTHOCUTENIBHBIM NEPEMELICHUEM ), TaK
Y HENOJBUKHOE CKperuieHue aetaieil. [1o cpaBHEHUIO CO IIMOHOYHBIMM LUIUIIEBBIE
COEIMHEHUS MMEIOT 3HAYUTENIBHO OOJBIIYI0 HAarpy304HYI0 COCOOHOCTbH, MPOYHOCTH
BaJIOB, TOYHOCTh LIEHTPUPOBAHMS M HANIPABJIEHUS CTYIHIL B MOABM)KHBIX COCIMHEHUSX.

[To dbopme momepeyHoro cedeHus: NMUIMIEB paszinyaroT npsmobodnsie (Puc. 2, a),
sBosibBeHTHBIE (Puc. 2, 0) m TpeyrompHbie (Puc. 2, B) muiuieBble COEIUHEHHS.
HauGonbiiee pacrnpocTpaHeHre MONYyYHSIA TPSIMOOOUYHBIE NUIMIIEBBIE COCIUHEHMS,
BBINOJIHEHHBIE C YETHBIM 4ucioM nuiuieB (6, 8, 10). [lenTpupoBaHue BO3MOXKHO IO



Hapy>)kHOMy auamerpy D, mno BHyTpeHHeMy d © OOKOBBIM ITOBEPXHOCTSIM.
[lenTpupoBaHue MO HAPYKHOMY JUAMETPY PEKOMEHAYETCS I HEMOJBHKHBIX
COCIMHEHUN, N0 BHYTPEHHEMY JMaMETpy — Ui HOABWKHBIX COCOUHEHUH, II0
OOKOBBIM TpaHsSIM — MpPHU OOJBIIMX IMEpPEeAaBAEMbIX Harpy3kax M HHU3KOM TOYHOCTH
COCIMHEHMUSI.

y

Puc. 2

OBONBBEHTHOE INUIMIIEBOE coeauHeHue (cMm. Puc. 2, 0) omimvaercs OT
MpAMOOOYHOTO  TIOBBINICHHOW  TOYHOCTHIO  IIEHTPUPOBAHUS W  TPOYHOCTHIO.
[leHTpUpOBaHKE OCYIIECTBISIOT IO OOKOBBIM CTOPOHaM, PEXe — IO HApyKHOMY
muametpy. Yucio 3yObeB z pekoMeHay 0T * 6 pu m? 0,5.

CoenuHenne ¢ TpeyroiabHbiMU numMnamMu (cM. Puc. 3, B) NOpUMEHSIOT [Js
HEMOJBM)KHBIX ~ COCAMHEHWH TpH  HEOOJBbIIMX HArpy3kax W  TOHKOCTEHHBIX
KOHCTpYKUuaX. Yuenmo mmues z = 20 ... 70, yrsl BaauH Basa pasHbl 60, 72 u 90°.
LleHTpupOBaHHE OCYIIECTBIISIFOT TOIBKO IO OOKOBBIM I'PAHSIM.

3. qepBH‘-IHaSI nepecaada — 3TO IICpCaada, ABa IIOABUKXHBIX 3BCHA KOTOpOﬁ, YCPBIAK

" 9CPBAYHOC KOJICCO, O6p213y}OT COBMCCTHO BBLICIIYIO 3Y6‘13TO - BUHTOBYIO
KHMHCMAaTUYCCKYIO I1apy, a C TPCTbHUM, HCIIOABHKHBIM 3BCHOM, HU3IINC BPAIlaTCIIbHBIC
KHNHCMAaTU4YCCKUC II1aphbI.

Kak cnenyer u3 onpezenenus, yepBsiuHas nepegada o0gaaaeT CBOMCTBAMH Kak
3y0uaToil (UuepBSIUHOE KOJIECO Ha CBOEM 000/1¢ HeCEeT 3yOuaThlii BEHEIl), TaK U BUHTOBOM
(uepBsik uMeeT popMy BUHTA) nepenad. YepBsiuHas nepeaya, Takke Kak 1 BUHTOBas,
XapaKTepU3yeTCcsi OTHOCUTEIbHO BRICOKMMHU CKOPOCTSIMU CKOJIbKEHHSI BUTKOB UYepBsKa
0 3yObsSIM YEPBSIYHOTO KOJIEca.

Locmouncmea uepgsaunvix nepeoay:

1) KOMIaKTHOCTh M OTHOCUTENBHO HEOOJIbIIAs MAcCa KOHCTPYKIIMH;

2) BO3MOXKHOCTD IOJTy4€HHUs1 OOJIBIINX MEPEAATOYHBIX YUCEI B O/IHOM CTYNEHH;
3) BbICOKas IUIABHOCTh U KWHEMAaTU4eCKasi TOUHOCTh;

4) HU3KUH ypOBEHbB IITyMa M BUOpaIuii;



5) camoTOpMOIKEHHE MPU 0OpaTHOM Tepeade TBHKEHUS, TO €CTh HEBO3MOXKHOCTh
niepeiayn IBIKECHUS B 00OpaTHOM HAIMPaBJICHUU — OT BEJIOMOTO YEPBSIYHOTO Kojieca
K BEAyIIEMY YEPBSKY.

HGI[OCTaTKI/I YCPBAYHBIX IICPCaa4 06YCJ'IOBJ'IGHI)I OOIBIIMMU CKOPOCTAMHU CKOJIbIKCHHUA
BHUTKOB 4YCPBsKa I10 SYGBﬂM YCPBAYHOI'O KOJICCA, a TAKIKC SHAYUTCIIbHBIMHU OCCBBIMHA
CHJIaMU, HGIZCTBYIOH.IHMH Ha Bajlax Mnepcaaqu.

Henocratku yepBsSYHBIX Iepenau:
1) Huzkuit KI1J1 1 BbICOKO€ TEMIOBBIIETIECHUE;
2) MOBBILICHHBIA U3HOC U YMEHBIIICHHBIM CPOK CITYKOBI;

3) CKJIOHHOCTD K 3a€daHHIO, YTO BBI3BIBACT HGO6XOI[I/IMOCTI) IMPUMCHCHHU: CIICHUAJIBHBIX
aHTI/I(i)pI/IKHI/IOHHI)IX MaTCpPHUaJIOB I U3IOTOBJICHUA 3y6an0r0 BCHIIA YCPBAYHOI'O
KOJICCa M CIICHHAJIbHBIX BUAOB CMA3KKW C AaHTHU3aJJUPHBIMHU IIPpHUCAAKAMHU.

YcioBus BbINOJHEHNUS 3aIaHUA
1. Mecto (BpeMH) BBIIIOJTHCHUA 3adaHUs._3aJaHUC BBLIMOJIHACTCA B aYAUTOPHUH BO BPEMIA
3aHATHA
2. MakcumainHOe BPCM: BBIIIOJIHCHUSA 3a1aHUA: 45 MMHH.
3. Bel MOKeTe BOCIIOJIb30BaThCs KOHCIICKTOM HGK!!I/II/I, y‘-Ie6HHKOM

IlIkajna oneHkn 06pa3oBaTeJIbHbIX J0CTHKEHUI

KosnmuecTBO HaOpaHHbIX 0aJ1JI0B Onenka

3 3apganus 5 (OTIAMYHO)

2 3aJlaHusl 4 (xoporio)

1 3amaHus 3 (YIOBJIETBOPHUTEIHHO)

MeHee | 3amanust 2 (HeyooBNneTBOPUTENIbHO)

3. KOHTPOJIbHO-USMEPUTEJIBHBIE MATEPHUAJIbI VI
IMPOBEJAEHUSA NPOMEXYTOYHOU ATTECTAIIUN

[IpenmeTom OLICHKH SIBISAIOTCS YMEHUS U 3HaHUs. KOHTpOJIb M OLlEHKA OCYIIECTBIISIOTCS
B (opme mnucbMEHHOW padoThl. OLlEHKAa OCBOECHHS AMCLMIUIMHBI IpPETyCMaTpUBaET
IIPOBEACHUE NUCBMEHHOTO 3a4€ETa.

I. ITACITIOPT
Haznauenue:
KM npennazHaueH 1j1si KOHTPOJIS U OIICHKH Pe3yJIbTaTOB OCBOCHUS YUCOHOM
JUCIUTUIMHBI TEXHUYECKOE YEPUCHHUE IO MPOGEeCCHU TEXHUYECKOro Mpoduis:
23.01.03 — ABTOMEXaHUK
YMmenusi:



V1- untaTh YepTEKN CPEAHEN CIOKHOCTH U CIOKHBIX KOHCTPYKUUMN, U3IEIINN,
Y3JI0B U JIeTaJIEN

V2- n051630BaThCsI KOHCTPYKTOPCKON JOKYMEHTALMEN AJIsI BBITIOJIHEHHS TPYAOBBIX
byHKIMHI
3HaHun:
31 — npaBuja YTEHUS] TEXHUYECKON JOKYMEHTALIMHU
3 2. crmocoObl rpaguIecKoro MpeACTaBICHHs] 00bEKTOB, MPOCTPAHCTBEHHBIX 00Pa30B U
CXeM

3 3. mpaBuJia BBIIOJHEHUS YEPTEKEN, TEXHUUECKUX PUCYHKOB U SCKHU30B
3 4. TEeXHUKY ¥ IPUHLHUIBI HAHECEHUS Pa3MEPOB

IT1. SAJAHUE U ODK3AMEHVYIOIETI'OCH.

Kpatkast HHCTPpYKIHA 118 00yYAO LM XCH

[IrucbMeHHBIN 3a4ET M0 TEXHUYECKOMY YepueHuto 1iauTcs | yac (60 MUHYT) U COCTOUT
133 BOIIPOCOB ¢ HECKOJIBKUMU BAPUAHTAMU OTBETA, HO TOJIBKO OJIMH SIBJISIETCS BEPHBIM.

IIpaBriIbHOE BBHITIOJIHCHHUE 3a/IaHMH OIICHUBACTCS OaJJIaMH.

[TpaBunbHOE BHIMIOTHEHHUE JIFOOOTO 3a/IaHUS OIEHUBACTCS

1 Gamom,

Ecnu npuBOANTCA HEBEPHBIN OTBET UJIM OTBET OTCYTCTBYET, cTaBUTCS ()
0aJlIoB.

bannibl, mosyyeHHbIE 3a BCE BBHINOJIHEHHBIE 3a1aHUS, CYMMUPYIOTCSL.
[TocrapaiiTech NpaBUIHLHO BBHIMOJHUTH KaK MOYKHO OOJIbIIIE 3a/IaHUI 1 HAOpaTh
KaK MOKHO OoJIbIle O0aioB.

XKemnaem ycnexos!

Kpumepuu oyenku evinonnenus pabomol

Onenka YucJ0 60a/1710B,
He00X0aUMOe JIM NOJYyYeHUs OLeHKH

«3» (YIOBJIETBOPUTEIIBHO)

68-96 mpaBWIBHBIX OTBETOB WIIH 5 1-
72%.

97-120 nmpaBWIBHBIX OTBETOB WM 73-
«4» (xoporiio) 90%.

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

FOCYIAPCTBEHHOE BIOJUKETHOE ITPO®ECCHOHAJIBHOE
_ ObPA3BOBATEJIbBHOE YYPEXJIEHUE NPKYTCKOHN OBJIACTU
«TAVIIETCKUN ITPOMBIIIJIEHHO-TEXHOJIOTMUYECKUN TEXHUKYM>»

Paccmotpeno Ha 3aceganun MK «YTBEPXJIAIO»



00111e00pa30BaTEIbLHBIX TUCITUIIINH
« » 20 T
IIporokon Ne  ot. r 3aM. IupekrTopa no YP
3aganusi J1J15 NPOBeAeHUs MMCLMEHHOT0 Tu((PepeHUPOBAHHBIN 3a4eT 1O
TEXHUYECKOMY YEePUYCHUIO
IIpumepHbI BapHaHT

Tect
3amanue 1
1. 3 npennoxeHHbIX MacITaboB BbIOpATh MacITad yBeTUUEHUS
AYM1:2
b) M 1:1
B)M 4:1
NMI:5
2. Yemy paBeH yroi HakJIOHa OyKB U 1TU(P K OCHOBAHUIO CTPOKHU?
A) 60°
b) 45°
B) 75°
I') 90°
3. Kakoe Ha3HaueHrEe UMEET CIUIOLIHAS BOJIHUCTAS JTUHUA?
A) Jluauu ceuyenuit
b) JIlunuu BeIHOCHBIE
B) JIunuu oOpsiBa
I') Jluanm HEBUIUMOTO KOHTYpa
4. Kakue mpoeKun o0pa3yroT KOMILIEKCHBIA YepTex?
A) ®poHTanbHas
b) I'opuzonTanpHas
B) [IpodunpHas
I') Bce BhllienepeynciaeHHOe
5. lIponomxuts dpasy:
KomOunHMpOBaHHBIN c10COO NPOCTaHOBKH pa3MEPOB MPEACTABISET COOON COUETAHHUE ...
6. Pa3pessl moapasaestoTes Ha NpOCThIE U CII0KHBIE B 3aBUCUMOCTH OT ...
7. Ha kakoM puCyHKe AMaMETP OKPY>KHOCTU HAaHECEH MPABUIIbHO?

A) E) B)

8KoHCTpyKTOpCKO# 6a30i1 sIBIsIETCSL. . .

3amanue 2
1. 3 mpeayioxkeHHBIX pa3MepoB (GopMaToB BEIOpaTh pa3Mep OCHOBHOTO (popmara
A) 1189x1051
b) 594x1051



B) 841x1189

I') 297x1261

2. Kakum nmapameTpom omnpesensercs pazmep mpudra’?

A) HTEpBAIOM MEXTY CIOBAMHU

b) PaccrosHnem mexay OykBamu U i pamu

B) BricoToii cTpounbix OykB 1 iudp

I') BricoToii mponucHbIX OyKB U 1P

3. Kakoe Ha3HaueHHE UMEET TOHKAs CILIONIHAS JTUHUS?

A) Jlunuu pasrpaHuyueHUs BUJA U pa3pesa

b) JIunuu ceuyenuit

B) JIunuu mTpuxoBKu

I') Jlunum oceBbie

4. Ilpsamast 001Iero MOMOKEHHS — ITO. ..

A) Ipsmas, napajuienbHast TOJIbKO OJJHOM TIOCKOCTH MPOCKIIUMA

b) [Ipsimas, HaKJIOHHASI TUIOCKOCTSIM TTPOCKIIUIMA

B) Ilpsimasi, mapasienbHas TOPU30HTAIBHOM MIIOCKOCTH MPOCKITAN
I') [Ipsimas, napamienbHas GPOHTAIBHON MIIOCKOCTU MPOCKIIUN

5. I[Iponomkuts dpasy:

[Ipu KoOpAMHATHOM CTIOCOOE MPOCTAHOBKH PAa3MEPOB PA3MEPHI SBIISIOTCS ...
6. Ha kakoMm pucyHKe pa3mep pajanyca JIyTd IpoCTaBiIeH MPaBUIIbHO?

7. 3HaKoM S Ha yepTeke JeTanu 0003HaYaeTcs. . .
8. KonmnuecTBo pazMepoB Ha 4epTeKe ACTAIU JTOJKHO OBITh. ..
3ananue 3
Bormpoc 1. Kakumu pazmepamu onpeaensroTcs: GopMaThl YEPTEKHBIX JTUCTOB?
1) JIroObIMU TPOU3BOJIBHBIMU pa3Mepamu, MO KOTOPbIM BbIPE3aH JIUCT;
2) OOpamisronieit tuHueH (pamkoit ¢popmara), BHINOTHAEMON CILIONTHON OCHOBHOM
JIMHUEM;
3) Pa3mepamu nucTa 10 AJIMHE;
4) Pa3Mepamu BHEITHEH paMKH, BBITIOJHICMOM CIUIOIIHONW TOHKOM JIMHHUEH;
5) Pa3mepamu jmcTa 1o BBICOTE.
Bomnpoc 2. I'ne pacnionaraercst OCHOBHas! HaANKCh YepTexa 1o popme 1 Ha yepTeKHOM
JaucTe?
1) IlocepenuHe 4epTEAKHOTO JIKCTA;
2) B neBoM BepxHEM yTily, MPUMBIKas K paMke opmara;
3) B npaBoM HHUKHEM yTIYy;
4) B 1eBOM HMJKHEM YIIIY;
5) B npaBoM HUXHEM YTy, IPUMBIKas K paMKe (popmara.
Bomnpoc 3. TonmuHa CrtonHoi OCHOBHOM JIMHUM B 3aBUCUMOCTH OT CILIOIITHOCTH
n300paxkeHus U popmara yeprexa JISKUT B CIASAYIOIUX npeaenax”?
) 05... 2,0 MM.;
2) 1,0.... 1,5 Mm.;



3) 05... 1,4 Mm.;

4) 0,5... 1,0 MM,

5) 0,5.... 1,5 Mm.

Bomnpoc 4. I1o oTHOIIEHHIO K TOJIIIMHE OCHOBHOM JIMHUH TOJIIIMHA PA30MKHYTON JTUHUN
COCTaBJIsICT?

) (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. Macuitabbl n300pakeHuid Ha YepTexax JOJKHbI BBIOUPAThCS U3
cleayromero psaa’?

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......

3ananue 4.

Bompoc 1. Pazmep mpudra 4 onpenensieTcs CaeayomyuMu JIeMEHTaMH ?

1) BeicoToil cTpo4HBbIX OYKB;

2) BpIcOTOI NPONMUCHBIX OYKB B MUJUIUMETPAX;

3) TommuHo#M nuHUM WIPUPTA;

4) upuHoil mponucHOU OYKBbI A, B MIJUTUMETpPAX;

5) PaccrosiHueM Mexay OykBamu.

Bomnpoc 2. 'OCT ycTaHaBIMBaeT CleAyIONINE pa3Mephl MIPU(PTOB B MUTUTUMETPaX?
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. Tonmmuna uann mipudTa d 3aBUCUT OT?

1) OT TONIIMUHBI CTUIOMIHON OCHOBHOM JIMHUH S;

2) OT BBICOTHI CTPOUYHBIX OYKB IpU(PTA;

3) Ot tuna u BbICOTHI MIpU(PTa;

4) Ot yria HakJoHa mpudTa;

5) He 3aBUCHUT HU OT KaKuX MapaMeTPOB U BBIMOIHAETCS MTPOU3BOJILHO.
Bormpoc 4. B coorBerctBuu ¢ I'OCT 2.304-81 mipud el Tvna A u 5 BINOTHSAIOTCS?
1) Be3 nakimoHa u ¢ HakiaoHoM 60°;

2) be3 HaKIOHA U ¢ HAKJIOHOM OKOJIO 75

3) Tonbko 6e3 HAKIIOHA;

4) Be3 HAKJIOHA U C HAKIOHOM OKojo 115°%;

5) TonbKo ¢ HAKIOHOM OKO1O 75°.

Bormpoc 5. Kakoit mokeT ObITh mrprHa OYKB ¥ (P CTaHAAPTHBIX MPUGTOB?
1) upuna OykB u nudp 0aMHAKOBA;

2) IlIupuna Bcex OYKB OJIMHAKOBA, a BceX UG ApyTras;

3) Ilupuna abconOTHO Beex OYKB U LU(p MPOU3BOJIbHAS;



4) upuna OykB U LUQPp ONPENEHAIOTCA BHICOTON CTPOUHBIX OYKB;
5) Ilupuna OykB u nudp onpeAeIsaoTcs pa3mMepoM mpudra.

3aganue 5.

Bomnpoc 1. B kakux equHuIIaX U3MEPEHUS YKA3bIBAIOTCS TMHENHBIE U YTJIOBBIE pa3MeEpPhI
Ha yepTrexax?

1) B coTbix nonsix MeTpa u rpajaycax;

2) B MuKpoHax M CEKyHJax;

3) B merpax, MUHyTax U CEKyH[ax;

4) B moiiMmax, rpagycax U MUHYyTax;

5) B mmuimMerpax, rpaaycax MUHYTaxX U CEKyHIax.

Bormpoc 2. [Ipu HaneceHuun pazmepa 1yru OKpy>KHOCTHU (4aCTH OKPY>KHOCTH)
WCTIOJNIB3YIOT CIEIYIOIINI 3HAK?

1) R;

2) Z;

3) ZAEx2;

4) Her cnermanbHOTO 0003HAYCHUS;
5) Cdepa.

Bormpoc 3. Ha (Puc. C3-1) noka3anb! mpu@Thl IPaBIUIBHBIX M OIMTHOOYHBIX
pacnoioKeHui pa3mMepHbIX TMHUNA. Onpeaenure, moa KakuM HOMEPOM 0003HaYeH
PaBUJIbHBIA YepTekK?

.’:\ | L

5)

! -
Puc. C3-1.

1) IlpaBuibHblil BapuaHT oTBeTa Nel;

2) IlpaBunbHbIA BapuaHT oTBeTa No2;

3) IlpaBunbHblii BapuaHT oTBeTa Ne3;

4) IlpaBunbHBIN BapuaHT oTBeTa No4;

5) IlpaBunbHblii BapuaHT oTBeTa Nos;

Bormpoc 4. Onpenenure, Ha KAKOM YEPTEKE NPABUWIIBHO 3alIMCAHBI Pa3MEPHBIEC YUCIIa
(cm. Puc. C3-2)?
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Pue. C3-2.

1) IlpaBuibHblil BapuaHT oTBeTa Nel;
2) IlpaBuibHbIA BapuaHT oTBeTa No2;
3) IlpaBunbHbIi BapuaHT oTBeTa Ne3;
4) IlpaBunbHbIA BapuaHT oTBeTa No4;
5) IlpaBunbHbli BapuaHT oTBeTa Nos;
Bomnpoc 5. Ha kakoM yepTeke paBUIbHO HAHECEHBI BEJIMYMHBI JUAMETPA U KBaJpara

(cm. Puc. C3-3)?
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1) IlpaBuibHblil BapuaHT oTBeTa Nel;
2) IlpaBuibHbIA BapuaHT oTBeTa No2;
3) IlpaBunbHbIi BapuaHT oTBeTa Ne3;
4) IlpaBunbHbIA BapuaHT oTBeTa No4;
5) IlpaBunbHbli BapuaHT oTBeTa Nos;

3aganue 6.



Bomnpoc 1. Kakumu TUHHSMY BBITIOTHSIOT BCIIOMOTATEIbHbBIE TTIOCTPOSHUS MPU
BBITIOJTHCHUH AJIEMEHTOB T€OMETPUUECKUX MTOCTPOCHUA?

1) CruioutHbIMU OCHOBHBIMHY;

2) CruIouUHbIMU TOHKHMU;

3) ITpux-myHKTUPHBIMU;

4) ltpuxoBbIMU;

5) CromnrHo#i BOJTHUCTOM.

Bomnpoc 2. Ha kakoM paccTOsSiHUM OT KOHTYpa PEKOMEHIYETCsI IPOBOJUTEH Pa3MEpPHbIE
JTUHAM?

1) He 6omee 10 mm;

2) Ot 7 no 10 mm;

3) Ot 6 1o 10 mm;

4) Ot 1 g0 5 mm;

5) He 6onee 15 mm.

Bormpoc 3. Ha kakom paccTosiHUM APYT OT Apyra JAO0JKHBI ObITh apalliebHbIe
pa3MepHbIC TMHUN?

1) He Gonee 7 mm;

2) He 6onee 10 mm;

3) Ot 7 o 10 mm;

4) Ot 6 10 10 mMm;

5) He menee 17 mm.

Bomnpoc 4. Uemy noiKeH ObITh paBEH pacTBOP LUPKYJIS MPU JEJIECHUN OKPY>KHOCTH Ha
LIECTh PABHBIX YacTen?

1) Junamerpy OKpy>KHOCTH.

2) [IlonoBuHe paguyca OKpY>KHOCTH.

3) JByw™m paguycam OKpYKHOCTH.

4) JIByM AuamMeTpaMm OKpPY>KHOCTH.

5) Pamuycy OKpy»HOCTH.

Bomnpoc 5. B kakoMm ciydae mokazaHo NpaBUIIBHOE PACIIOIOKEHUE LEHTPOBBIX JIMHUI
okpyxHocteit (cM. Puc. C3-4)?

Puc. C3-4.

1) IlpaBuibHbI BapuaHT oTBeTa Nel;
2) IlpaBuibHbI BapraHT oTBeTa Ne2;
3) [IIpaBuibHblil BapuaHT oTBeTa Ne3;
4) IlpaBuibHbIA BapuaHT oTBeTa No4;
5) IlpaBuibHbIi BapuaHT oTBeTa Nes;



3amanue 7.

Bompoc 1. B kakom MecTe J0JIKHA HaXOIUThCSI TOUKA COMPSIKEHUS IyTH C JTyToi?
1) B uenTpe nyru OKpy>KHOCTU OOJIBIIETO pajinyca;

2) Ha nuHuun, coequHsIONEeH EHTPbI CONPSHKEHUHN YT,

3) B ueHTpe 1yru OKpy>KHOCTH MEHBLIETO pagnyca;

4) B m1000i#1 TOUKE TyTu OKPY>KHOCTHU OOJIBIIETO Paanyca;

5) D10 MecTo onpeaeauTh HEBO3MOXKHO.

Bormpoc 2. VkioH 1:5 o3Haydaer, 4To AJIMHA OTHOTO KaTeTa NPSMOYTOJbHOTO
TpPEYrojibHUKa paBHa?

1) OpnHolt enuHMILIE, @ JPYTOTrO YETHIPE;

2) Ilsatu enuHUIAM, a JPYTOro TOXE ISITH;

3) Ilatu enquHuUIaM, a IPYTOTO JACCATH;

4) JIByM eIMHUIIAM, a IPYTroro BOCbMH;

5) OpHolt enuHuUIIe, & APYTOro MATH.

Bormpoc 3. Kakue npocTaBistoTcsi pa3Mepbl IPH BHINOJIHEHUH YepTeka B MaciuTaoe,
OTIUYHOM OT 1:1?

1) Te pa3mepsl, KOTOpbIe UMEET H300paKEHUE HA YEPTEIKE;

2) VYBenuyeHue B J1Ba pasa;

3) VYMeHbIIIEHUE B YETHIPE Pa3a;

4) HezaBucumo oT Macmradba n300pakKeHHsI CTABSATCS PeabHBIC Pa3Mephl U3/ICTHUS;
5) Pa3meps! 1OMKHBI OBITh YBETUYCHBI MM YMEHBIIIEHBI B COOTBETCTBHH C
Macmradom.

Bonpoc 4. Konycnocts 1:4 o3Havaer, 4To?

1) JlmameTp OCHOBaHMS COCTaBIsAET 1 4acTh, a BbICOTA 4 4acTu,

2) JuamMeTp OCHOBaHMS COCTaBIISIET 4 4yacTH, a BbICOTa 1 4acTh;

3) Jumamerp ocHOBaHMs cOCTaBisIeT 1 4acTh, a BHICOTA 5 HacTei;

4) CooTHoIIEHUE BEIMYMUH JUAMETPa U BBICOTHI KOHYCA OJIMHAKOBA;

5) Jumamerp cocTaBisieT TPEThIO YaCTh OT BBICOTHI KOHYCA.

Bormpoc 5. Ha kakom ueptexe (cMm. Puc. C3-5) panrioHansHO HAHECEHBI BEJIMYUHBI
paauycoB, AMaMETPOB, TOJIIMHBI A€TalIEH U Pa3Mephl, ONPEIECISIONINE PACTION0KEHHE
OTBEPCTUI?

4omB. @10 Ri5 Tonuy. 3 o a1 15

RIS Soml. @10 RI5

Puc. C3-5.



1) Ha nepBom yepTtexe;

2) Ha BTopoMm yeprexe;

3) Ha tperbem yeprexe;

4) Ha 4eTBepTOM UEPTEKE;
5) Her npaBWIBHOTO OTBETA.

3ananue 8.

Bormpoc 1. Touka MOkeT OBITh OHO3HAYHO OIpe/iesieHa B TPOCTPAHCTBE, €CIIM OHA
cripoerupoBaHa?

1) Ha nBe miockocT NpoOEKIUi;

2) Ha ogHy MI0OCKOCTh NPOEKIIHA;

3) Haocs x;

4) Ha Tpu MI0CKOCTH MPOEKIINIA;

5) Ha mockocTs npoekiuii V.

Bormpoc 2. Kak pacnonoxeHna B mpoCTpaHCTBE TOPU3OHTAIbHAS MIIOCKOCTh TPOEKIUA?

KoopaunatHoro TpeyrojibHuKa?

1) IlapamienbHO OCH X;

2) IlepneHIUKYISIPHO OCH Y;

3) IlapamienbHO yIJIOBOM JIMHUM TOPU30HTA;

4) IlapannenbHO MIOCKOCTH V;

5) IlapamnenbHO ocH Z.

Bomnpoc 3. [IpodunpHas miocKocTh NPOEKIUN sl KOOPAMHATHOTO TpEeXIrpaHHUKA
BBOJIUTCS?

1) IlapanienbHO MIOCKOCTH V;

2) IlapannenbHo miockoct H;

3) IlepneHIUKYISIPHO OCH Y;

4) TlepneHAUKYISIPHO OCH Z;

5) IlepnenaukynsapHo miockoctsM H u V.

Borpoc 4. TpexrpanHblii KOMIUIEKCHBINA YepTek oOpazyercs?

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

2) IloBoporom miockoctyu H BHU3, a mimockoctu W BIIEBO;

3) Tlosoporom muockoctr H BHM3, a mmockoctu W Brpaso Ha 90°;
4) Tlosoporom mnockoctu H Bau3, a mmockoctu W Bmpaso Ha 180°;
5) TIoBopoToM TONLKO mIockocTr W BIpaso Ha 90°.

Bomnpoc 5. JIunusg cB431 Ha TPEXKAPTUHHOM KOMIUIEKCHOM YEPTEKE, COCAUHSIIOIIAS
TOPU3OHTAIBHYIO U (PPOHTATIbHYIO MPOCKIIUUA TOUEK, TPOXOAUT?

1) IlapamienbHO OCH X;

2) Tlox yranom 60° k ocu z

3) Ilox yriom 75° k ocu X;

4) Tlox yroom 90° k ocH X;

5) TIox yrioom 90° k ocu y.

3aganue 9.

Bompoc 1. OTpe3ok 001mero mojaoxeHus B IPOCTPAHCTBE PACIIOIOKEH ?
1) IlepneHauKyIsIpHO OCH Z;

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

3) [IlapamienbHO OCH X;



4) Tlox yriom 90° k mockoct W;

5) Tlox yriom 60° x mmockoctu H.

Bomnpoc 2. ®poHTabHO-IpOEHUPYIOLIAs MpsAMasi - 3TO MpsMast, KoTopast?

1) TIlapamnenbHO ocH X;

2) IlepneHIUKYISPHO MIOCKOCTH V;

3) IlepnenaukynsipHo maockoctu H;

4) IlapannenbHO OCH Z;

5) IlapamienbHO MIOCKOCTH V.

Bormpoc 3. 'opuzoHTanbsHas npsiMasi WM COKPAaIEHHO TOPU30HTaJIb PACIIOIOKEHA?
1) IlapannensHo miockoctu H;

2) llepnenaukyssipHo miockoctu H;

3) IlepnieHOUKYISPHO OCH X;

4) IlapannenbHO TIOCKOCTH V;

5) IlepnieHauKyIApHO MIOCKOCTH W.

Bomnpoc 4. Ckonbko Bbl 3HaeTe BapuaHTOB 3a1aHUS MTPOEKIMI TIIOCKOCTEN Ha
KOMILIEKCHOM uepTexe?

1) Ba;

2) Tpu U 4eThIpe NONOTHUTENBHBIX;
3) Cewmpb;

4) Ilats;

5) IllecTh OCHOBHBIX U TPU JOMOTHUTEIbHBIX.

Bomnpoc 5. MoxeT 11 GppoHTaIbHO-IPOCHHUPYIONIAs TNIOCKOCTh OJTHOBPEMEHHO OBITh
npo(HIBHON TIOCKOCTHIO?

1) Her, Huxorna;

2) Moer, ecii OHa HaKJIOHEHa K mtockoctd W oz yriiom 60°;

3) Moxer, eciu OHa HAKJIOHEHA K TIockocTy H mop yriiom 75%

4) Moker, eclii OHa MapajieibHa TPOPUILHON TIIOCKOCTH TPoeKInii W;

5) SBnsercs npoduIbHON IIJIOCKOCTHIO B JII0O0O0M CiIydae.

3ananue 10.

Bomnpoc 1. [y mocTpoeHust IpoeKUUH TOYKU B MPSIMOYTOJIBHON NPUBEAECHHON
W30METPUH MOJIb3YIOTCS CIEAYIOIINM IPaBUIOM?

1) OrtkiaapIBatOT MO BCEM OCSIM OTPE3KH, paBHbIE HATYpaIbHBIM BEIMUYMHAM
KOOp/IMHAT;

2) [Ilo ocsaM X U Z OTKIAJBIBAIOT HATypAJIbHBIE BEJIMYMHBI KOOPJIMHAT, HO Y - B 3 pa3a
MEHBIIE;

3) Ilo ocsM X My OTKIIQJIbIBAIOT HATypaibHbIE BEJIMYMHBI KOOPAUHAT, HO Z - B 2 pa3a
MEHBIIIE;

4) Tlo ocaM X U Z OTKJIQJBIBAIOT HATypaJIbHbIE BETMYMHBI KOOPAUHAT, HO Y - B 2 pa3a
MEHBIIIE;

5) 1o X,y ¥ Z OTKJIaAbIBAIOT BEJIMYMHBI, B 2 pa3a MEHbIIIE, YEM HATypaJibHas
BEJINYMHA.

Bomnpoc 2. B npsamMoyronbHO NpUBEAEHHON N30METPUH MPOEKIIUU OKPYKHOCTH B
TUTOCKOCTSIX, MApaJUICIIbHBIX TPEM IJIOCKOCTSIM KOOPJUHATHOTO TPEXTpaHHUKa OymyT?
1) Bce Tpu pa3Hsle;

2) B miockocTsX X0y ¥ YOZ OJIMHAKOBbIE, a B IJIOCKOCTU XO0Z — JIpyras;

3) Bce Tpu 0MHAKOBEIE;



4) B maocKocTsX X0y U X0Z OJMHAKOBbIE, a B TNIOCKOCTH yOZ — IpyTas;

5) B mIOCKOCTSIX X0y M YOZ OJIMHAKOBBIE, a B INIOCKOCTH XOZ - B 2 pa3a MEHbIIIE.
Bomnpoc 3. Kak pacnosiaratorcsi KOOpAUHATHBIE OCH B MPSMOYTOJIBHOW H30METPUU
OTHOCUTENBHO APYT pyra?

1) IIpou3BOIBHO BCE TPHU OCH;

2) xwuymnoxyraamu 180° a z mox yrmamu 90° k HuM;

3) xuynonyraamu 90°, a z nox yrmamu 135° k HuM;

4) Tlon yrmamu 120° apyr K apyry;

5) xwuymnoxyriom 120° apyr k apyry, a z nox yriaom 97° k ocu X.

Bomnpoc 4. Kak pacniosiaratrorcst 0Cu B pSAMOYTOJIBHOM TUMETPUU IO OTHOLIEHHUIO K
TOPU30HTAIBHOU MPSIMOM?

1) zBepruKanbHO; X Uy nox yriaamu 30°;

2) Z BEPTUKAIBLHO; X MO yIIoM » 7°, och y oz yriaom » 41%

3) X BEPTHKAILHO; Z IO YIJIoM » 7°, 0¢ch y 1o yriom » 41°

4) z BEpPTUKAJIBbHO; X U Y TOPU30HTAIBHO, COOTBETCTBEHHO, BJIEBO U BIIPABO;

5) X BEepTUKAIbHO; Z U y TOPU30HTAIBLHO, COOTBETCTBEHHO, BIIEBO U BIIPABO.
Borpoc 5. KakoBbl npuBeieHHbIE KOA()PUITUEHTHI HCKAKEHUS 110 OCSIM B TIPUBEACHHON
IPSIMOYTOJIbHOW TUMETPHUH?

1) TIloocsamx uymno 0,94 nmo ocu z - 0,47;

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

3) Ioocamxwuzmno 0,94 noocuy - 0,47

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

5) Ioocamxuymno0,5n0ocu z - 1,0.

3amanue 11.
Bomnpoc 1. Kakoe MakcuManbHOE KOJTHMYECTBO BUJIOB MOXKET OBITh Ha YEPTEKE JCTATH?

1) Hee;

2) UYersipe;
3) Tpu;

4) Opun;
5) Ilects.

Bormpoc 2. Ckonbko BUIOB JOHKHO COJIEPKATh N300paKeHNE KaKOW-TMO0 KOHKPETHON
neTanu’?

1) Opnun;

2) Tpu;

3) MuHuMalibHOE, HO JOCTATOYHOE JIJIsl OJTHO3HAYHOIO YSICHEHUS KOH(PUTYypaluu;
4) MakcuMaabHOE YUCIIO BUJIOB;

5) Ilects.

Bomnpoc 3. Kakoii BT Ha3bIBA€TCA TOMOTHUTEIBHBIM?

1) Bun cripaa;

2) Bwua cHuzy;

3) Bun czanu;

4) IlomydeHHBI MPOECUUPOBAHUEM HA TJIOCKOCTh, HE ApPAJUICIbHYIO HU OJIHOM U3
IJIOCKOCTEM MPOCKIIUN;

5) Tlomy4yeHHBI NPOEUUPOBAHUEM HA INTIOCKOCTh W.

Bomnpoc 4. Uto Ha3pIBaeTCA MECTHBIM BUJIOM?

1) W3oOpaxeHue TOJIBKO OIPAaHUYEHHOTO MECTa JIETAJIH;



2) MWNzobpaxxeHue neranu Ha TOMOJHUTEIbHYIO TIJIOCKOCTh;
3) MW3oOpaxeHue neraiu Ha INIOCKOCTh W;

4) Bun cnpaBa aeranu;

5) Bwuna cHuzy.

Bomnpoc 5. Kakoii BuJ1 1eTajim U Ha Kakyro IJIOCKOCTh IPOEKIMKA HA3bIBAETCS €€
IJIaBHBIM BUJIOM?

1) Bwuna cBepxy, Ha miockocTh H;

2) Bwua cnepenu, Ha IIIOCKOCTh V;

3) Buna cnesa, Ha IIIOCKOCTh W;

4) Bwuna c3aam, Ha I0CcKoCTh H;

5) JononHuTenbHBIA BUJI, HA JOMOJIHUTEIBHYIO MIIOCKOCTb.

3amanue 12.
Bomnpoc 1. Jlanbl ABa Buaa AeTaiel: IIIaBHbIN BUA U BUJ ciieBa. Onpeaenure BUI
CBEPXY U3 NMPEIOKEHHBIX BAPUAHTOB.

Pue. C3-6

1) IIpaBunbHblii BapuaHT oTBeTa Nel;

2) IlpaBuibHbBIM BapuaHT oTBeTa Ne2;

3) IIpaBunbHblii BapuaHT oTBeTa Ne3;

4) IlpaBuibHbIN BapuaHT oTBeTa No4;

5) IlpaBuibHbIi BapuaHT oTBeTa NoS.

Bomnpoc 2. Onpenenuts BU clieBa AETANN MO 33JJaHHBIM TJIABHOMY BUJTY U BUAY CBEPXY.
(cm. Puc. C3-7)

Nii2)

Pue. C3-7.

1) IlpaBuibHblil BapuaHT oTBeTa Nel;
2) [IlpaBunbHbI BapuaHT oTBeTa No2;
3) IlpaBunbHblii BapuaHT oTBeTa Ne3;
4) IlpaBuibHBIN BapuaHT oTBeTa No4;



5) [IlpaBunbHblil BapuaHT oTBeTa NoS.
Bormpoc 3. 1o rmaBHOMY BUY U BHIIy CBEPXY ONPEICTUTh, KAKOW U3 TISATH BUIOB OyIeT
JUTst 9TOM netanu BuaoMm ciiea (Puc. C3-8).
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1) IlpaBuibHBIN BapuaHT oTBeTa Nel;

2) IlpaBuibHbli BapuaHT oTBeTa No2;

3) IIpaBuibHbIid BapuaHT oTBeTa Ne3;

4) IlpaBuibHbIN BapuaHT oTBETa No4;

5) [IIpaBunbHblil BapuaHT oTBeTa Ne$;

Bomnpoc 4. Korna Ha yepTexe J1eJ1aloT HaJAMMCH Ha3BaHU OCHOBHBIX BUIOB?

1) Bcerma aenaror;

2) Korna Bunbl cBepxy, CieBa, CripaBa, CHU3Y, C3aJ1 CMEIIEHbl OTHOCUTEIHHO
IJIABHOTO U300paXKEeHUS;

3) Huxorma e nenaroT;

4) Korma Hy>XHO MMOKa3aTh JOTOJHUTEIbHBINA BUI;

5) Tonbko Korja Hy>KHO MOKa3aTh BUJT CBEPXY.

Bomnpoc 5. Bo3M0XHO 111 BBIIIOJIHEHUE AOTIOJHUTEIBHBIX BUIOB MTOBEPHYTHIMU?

1) Her, Hu B KoeM cityyae;

2) OO0s3aTenbHO, BCEr/ia BHIMOIHSIIOTCS MOBEPHYTHIMU;

3) B03MOXHO, HO IOTIOJHUTENBHBIN BUJ TPU 3TOM HUKAK HE BBIACIISIETCS U HE
0003HaYaeTcs;

4) Bo03MO0XHO, HO C COXpaHEHHUEM TOJIOKEHHU S, TPUHSATOTO JJI IAaHHOTO MPeIMeTa Ha
TJIABHOM BHJIE U C 100aBieHueM ciioBa «[1oBEpHyTOY;

5) B03MOXHO, HO IOTIOJIHUTENBHBIN BUJ] BBITIOJIHIETCS TOJBKO B MPOEKIIMOHHOMN CBSI3U
10 OTHOIIEHHUIO K TJITaBHOMY.

Puc. C3-8.

3amanue 13.

Bomnpoc 1. Pa3pe3 nonyyaercst npy MbICJIEHHOM PAaCCEYEHUH MPEIMETA CEKYIIEN
IUIOCKOCTBIO. [Ipn 3TOM Ha paspe3e MoKa3bIBaeTCs TO, UTO:

1) IlomyuuTcs TOABKO B CEKYIIEH MIOCKOCTH;

2) Haxomutcd nepen ceKyllen MI0CKOCThIO;

3) HaxomguTtcs 3a ceKylen MI0CKOCThIO;

4) Haxonutcs noJ CeKyllen MI0CKOCThIO;

5) Haxomutcs B ceKylel INIOCKOCTH, U YTO PacIloNIOkKEHO 32 HEW.

Bormpoc 2. Jlyig kakoi 1eiau NpUMEHSIFOTCS pa3pe3bl?

1) Iloka3aTh BHyTpeHHHE OYepTaHUs U (HOPMY U300pakaeMbIX PEIMETOB;



2) Iloka3aTh BHEUIHIOW KOH(MUTypalHio U GopMy U300paxaeMbIX MPEAMETOB;

3) IIpuMeHsIOTCS IPH BBINOJIHEHUH YEpPTEKEN JTH00BIX JAeTaei;

4) IIpuMeHSIOTCS TOJIBKO MO JKETaHUI0 KOHCTPYKTOPA;

5) UtoOBI BHIAEIHUTH INIABHBINA BUJT IO OTHOIIEHUIO K OCTAIbHBIM.

Bonpoc 3. Kakue pa3pe3sl Ha3bIBalOTCSI TOPU30HTAIBHBIMU?

1) Korna cexymnias INIOCKOCTh NEPIEHANKYIISIPHA TOPU30HTAIBHOM MIIOCKOCTH
MIPOCKIINN;

2) Korga cekymas miocKoCTh MapajijieibHa FTOPU30HTAIBHON MIIOCKOCTH MPOEKIIUIA;
3) Kornma cexymiasi IIIOCKOCTh NEPHEHAUKYIISIPHA OCU X;

4) Korza cekymasi INIOCKOCTh MapaieabHa (PPOHTAIBHON MIIOCKOCTh MPOEKLINT;
5) Korma cexymiasi ioCKOCTh napasuiesibHa TPOPUIbLHON TIOCKOCTH TPOCKIIUMA.
Bormpoc 4. BepTukanbHbIMU Ha3bIBAIOTCS pa3pe3bl, MOIYyYAIOIINECs, KOT/Ia CeKyas
IJIOCKOCTb:

1) IlepnennukynsipHa ocu Z;

2) llepnennukynspHa GPOHTAIBHON MIIOCKOCTU MPOESKINK;

3) IlepnieHauKynsipHA TOPU3OHTAIBHON MIIOCKOCTU MTPOCKINA;

4) IlapannenbHa TOPU30OHTAIBHON MIOCKOCTH MPOEKIU;

5) IlapannenbHa HalpPaBICHUIO CTPEJIKHU JOMOJIHATEIBLHOTO BUAA.

Bomnpoc 5. Kakue Bbl 3HaeTe BepTUKAIbHBIE pa3pe3bl?

1) TopuzoHTaNBHBIN T GPOHTAIBHBIN;

2) Topu3oHTaNbHBIA U TPOPUIbHBIN;

3) Topu3OHTaJIbHBIN 1 HAKJIOHHBIH;

4) HaknoHHBINA U PPOHTANBHBIN;

5) ®poHTaNbHBINA U TPOPHUITBLHBIN.

3amanue 14.

Bomnpoc 1. ITpocToit pa3pe3 moaydaercs Ipu YUCII€ CEKYIIUX ITOCKOCTEH, paBHBIX:
1) Opnoit;

2) [Bym;

3) JBywm u Ooiee;

4) Tpéwm;

5) Tpéwm u Gonee.

Bormpoc 2. CrioxkHbII pa3pe3 NoJyqaeTcs Ipy CEYEHUH MpeaMeTa:

1) Tpems cekylmMMH MIOCKOCTSAMU;

2) JIByms u O60jee CEeKyIIUMHU ITOCKOCTSIMU;

3) IInockocThlo, MapaiaeabHON TOPU3OHTAIBHOM MIIOCKOCTH MPOSKITU;

4) OpnHOM ceKyllel MI0CKOCThIO;

5) IlnockocTsimMu, napajiieibHbIMUA (PPOHTAIBHON MJIOCKOCTU MPOESKIIUH.
Bormpoc 3. CiioxxHbIe pa3pessl IeIATCS Ha CTyIIeHYaThle U jJoMaHsble. [Ipu aTom
CTYIIEHUYaThIE - 3TO PA3PE3bl, CEKYIINE MIJIOCKOCTH KOTOPBIX PACIIONIATat0TC:
1) IlapamienbHO Opyr Apyry;

2) IlepnieHIUKYISIPHO APYT IPYTY;

3) Ilox yrimom 75 rpaaycoB Apyr K APYyry;

4) Ilox yrnom 30 rpagycoB Opyr K ApYTY;

5) Ion mo0bM, OTAMYHBIM OT 90TrpamycoB yIioM APYT K APYTY.

Bormpoc 4. Beceraa nu Hy»KHO 0003Ha4aTh IPOCTHIE Pa3pe3bl JIMHUEH CeYEHUS?
1) [a, o06s3aTenbHO;



2) Huxkorna He HY’KHO 0003HAYaTh;

3) He HyxHO, KOTJIa CeKyIlasi IOCKOCTh COBMAAET C MIIOCKOCTHI0 CUMMETPUH
NeTanu;

4) He HyXHO, KOTJIa CEKyIIasl INIOCKOCTh NMapaijieibHa TOPU30HTAIIbHOMN TIIOCKOCTH
MPOCKIINH;

5) He HyXHo, KOrJla ceKyIlas MI0CKOCTh NapajuieJbHa ocu Z.

Bormpoc 5. B kakoMm ciiydyae MOKHO COEIUHATH ITOJOBUHY BUJA C MOJIOBUHOM
COOTBETCTBYIOLIETO pa3pe3a’?

1) Bcerma MoxHO;

2) Hukorma Henb3s;

3) Ecnu neranb HECUMMETPUYHA;

4) Ecnu BuUa U paspes SBISAIOTCA CUMMETPUYHBIMU (DUTYypaMU;

5) Ecnu Bupg u pazpes ABISAIOTCI HECUMMETPUYHBIMU (PUTYpPaAMHU.

3amanue 15.

Bormpoc 1. Ecnu Bua u pa3pes SBISIOTCS CHMMETPUYHBIMUA (PUTYypaMu, TO Kakas JTUHUS
CIIY’KUT OCbO CHMMETPUH, PA3ACIISIONIECH UX TTOJIOBUHBI?

1) CuonomHas ToHKas;

2) CroniHasi OCHOBHAs;

3) IlrpuxoBas;

4) Pa3zomkHyTas;

5) ITpux-nyHKTUpHAs TOHKAs.

Bormpoc 2. Kak n3zo0paxarorcs Ha pa3pese 31eMEHTbl TOHKUX CTEHOK THIa pEdep
AKECTKOCTH, 3y0UaThIX KOJEC?

1) Huxkak Ha pa3pese He BBIICISIIOTCS;

2) BbiaensitoTcs U ITPUXYIOTCS MOJHOCTHIO;

3) Iloka3bIBaroTcsi pacCEUEHHBIMU, HO HE IITPUXYIOTCS;

4) Tloka3bIBaloTCs pacCEYEHHBIMU, HO IITPUXYIOTCS B IPYTOM HAIIPABJICHUH T10
OTHOILLIEHHIO K OCHOBHOH IITPUXOBKE pa3pe3a;

5) Iloka3bIBaroTcsl paCCEUEHHBIMU U IITPUXYIOTCA MO yIiioM 60rpaaycoB K
TOPU30HTY.

Bormpoc 3. Kakoro Tuna nuHuel ¢ neprneHanKyIIPHON €l CTPENIKOi 0003HaAYar0TCs
paspe3bl (TUI JIMHUI CeYeHUs).

1) ChomomnrHoi TOHKOM JTUHHUEH;

2) CmionHoM OCHOBHOM JIMHUEH;

3) BonnucTo# TUHUEH;

4) ITpux-MyHKTUPHON TOHKOU JTUHUEH;

5) PazomkHyTOW ITUHUEH.

Bormpoc 4. Kak npoBodT cexkyliue mioCKOCTH MPU 00pa30BaHUU pa3pe30B Ha
AKCOHOMETPUYECKHUX N300PAKEHUSX,

HaIpuMep, P BBIIIOJIHEHUH BbIPE3a YETBEPTHU JETAIIH.

1) TIIpou3BoJibHO, KaK MOXKEJIAET KOHCTPYKTOP;

2) TOJIBKO MapajuieIbHO KOOPJIMHATHBIM ILJIOCKOCTSIM;

3) Tonbko neprneHIuKyIsipHO OcH Z;

4) Tonpko napamienbHo Iockoctu XOY;

5) Tonbko napamienbHo miockoct XOZ;



Bomnpoc 5. Kak HanpaBieHbl JMHAM IITPUXOBKU Pa3pe30B HA AKCOHOMETPUUECKUX
MPOEKIUAX?

1) IlapamnenbHO cOOTBETCTBYIOMIMM OCsiM X,Y U Z;

2) IlepnennukymnsipHo ocsim X,Y u Z;

3) IlapamnenbHo ocsim X U Y;

4) TIlapamienabHO OAHOM M3 AMAroHAJIEH KBAJpaTOB, JICKAIIUX B COOTBETCTBYIOIIHUX
KOOPJIMHATHBIX MJIOCKOCTSAX, CTOPOHBI KOTOPBIX NapajljI€IbHbl AKCOHOMETPUUECKUM
OCsIM.

5) IlapamienbHO OAHOW U3 AUArOHANIEH KBAJIpaTOB, JIEKAIIUX B COOTBETCTBYIOIIUX
KOOPJIMHATHBIX MJIOCKOCTSAX, CTOPOHBI KOTOPBIX PACIIOI0KEHBI IPOU3BOJIBHO 10
OTHOIIEHUIO K aKCOHOMETPUYECKUM OCSIM.

3amanue 16.
Bomnpoc 1. Ha kakom U3 NsITU 4e€pTEKEN BBITIOIHEH MPABUIIBHO pa3pes3 JAeTalu,
nokazaHHOH Ha n3o0paxenuu (cM. Puc. C3-9).
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P, C3-9,

1) IlpaBuibHBIN BapraHT oTBeTa Nel;
2) IlpaBuibHblil BapuaHT oTBeTa No2;
3) [IIpaBuibHbIid BapuaHT oTBeTa Ne3;
4) IlpaBuibHbBIN BapuaHT oTBeTa No4;
5) [IIpaBunbHblil BapuaHT oTBeTa Ne3;

Bomnpoc 2. Ha kakoM 13 IsiTH YePTEXEH BTYJIKU MMOKa3aH MpaBUIIbHO €€ paspe3 (cM. Puc.
C3-10)?
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A,

1) Ha nepBom ueprexe;

2) Ha BTopoMm yeprexe;

3) Ha tperbem ueprexe;

4) Ha 4eTBepTOM UEPTEKE;

5) Ha narom yeprexe

Bomnpoc 3. Ha kakoM 13 ISITH YEPTEXKEN BBIMIOJIHEH MPAaBUIBLHO pa3pes3 JeTalu,
noka3aHHOM Ha n3o0paxenuu (puc.C3-11).?

1) Ha nepBoM ueprexe;

2) Ha BTOpOM uepTexe;

3) Ha tperbem ueprexe;

4) Ha uerBepTOoM YepTeke

5) Ha nsrom ueprexe;

Bomnpoc 4. Ha kakom n3o0pakeHuu JIeTalid MpaBWIbHO BBIMOMHEH e€ paspe3 (puc. C3-
12)?
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C3-12

1) Ha nepBoM n300pa>keHuu;

2) Ha BTOopoM n3o0pakeHuw;

3) Ha TperbeM H300paKCHHM;
4) Ha yerBepTOoM N300paKEHUU;



5) Ha nsrom uzobpaxxeHumu.

Bormpoc 5. [lox kakum yriiom ocyliecTBIsSETCS IITPUXOBKA MeTalIoB (rpaduueckoe
n300pakeHne METAJIOB) B pa3pe3ax?

1) Ilox yrmom 30 rpaaycoB K JIMHUU KOHTYpa U300pakeHusl, WK K €ro OCH WU K
JIMHUM PaMKH YEpTEXKa,;

2) Tlonx yrmom 60 rpagycoB K JUHUU KOHTYpa U300paKEHUSI, UITU K €r0 OCH W K
JMHUH paMKH YEepTExXa;

3) Ilox m00bIMHM IPOU3BOIBLHBIMU YTJIAMU;

4) TIlox yriom 45 rpaaycoB K JUHHHM KOHTYpa U300paxeHHsI, WM K €T0 OCH WJTH K
JVMHUYU paMKHU YEepTExXa;

5) Tlog yrom 75 rpamycoB K JMHUM OCHOBHOW HAJIIMCH YEepTEXKa;

3amanue 17.

Borpoc 1. MecTHbIH pa3pe3 CiyKUT 7151 ySICHEHHs YCTPOICTBa MpeaMeTa B OT/IEIbHOM
y3KO OTPaHMYEHHOM MecCTe. [’ paHuIia MECTHOTO pa3pe3a BBIIEIAETCS HA BUJIE:

1) CriourHo# BOJTHUCTON JTUHUEH;

2) CrmiouHoOM TOHKOW JIMHUEH;

3) LUTpux-nmyHKTUPHOMN JTUHUEH;

4) CnjiouHoONW OCHOBHOW JIMHUEH;

5) tpuxoBoii TUHUEH.

Bormpoc 2. [Ipu nzo0paxeHuu npeaMera, B UMEIOINUX OCTOSHHBIE WIIA 3aKOHOMEPHO
U3MEHSIIOIIUECS CEYEHMS], 0Ty CKAeTCsl M300paXkaTh UX ¢ pa3peiBamu. B xauecTe
JVMHUU 00pbIBA UCTIOIb3YETCS:

1) ChouHas TOHKast TUHUS;

2) ChomnrHas OCHOBHAs JTUHHUS;

3) Utpux-nyHKTUpHAS JIUHUS;

4) IlTpuxoBas JUHUS;

5) CrutourHasi BOJIHUCTAs WK JIMHUS C U3JIOMaMHU.

Borpoc 3. B kakoM cityyae mpaBHIIbHO BBITIOJIHEHO COBMEIIIEHHUE BUJIA C Pa3pe3oM (CM.

Puc. C3-13)?
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Puc. C3.-13 Puc. C3.-14

1) IlpaBuibHblil BapuaHT oTBeTa Nel;

2) IlpaBuibHbIA BapuaHT oTBeTa No2;

3) IlpaBunbHblii BapuaHT oTBeTa Ne3;

4) IlpaBuibHbIA BapuaHT oTBeTa No4;

5) [IlpaBunbHbli BapuaHT oTBeTa Ne$;

Bomnpoc 4. Onpegenute, Ha KaKOM 4€pTEKE MPABUIBHO BBIMOJIHEHO COEAUHEHNE
MOJIOBMHBI BUJIA U MOJIOBUHBI pa3pesa it nuiuHapuueckon aetanu (puc. C3-14).
1) Ha nepBoM yeptexe;

2) Ha BropoMm uepTexke;

3) Ha TpeTbem uepTexe;

4) Ha ueTBepTOM YepTEKE;

5) Ha nsarom ueprexe;

Bormpoc 5. Beeraa nmu 0003Ha4aeTcsi NOJ0KEHUE CEKYIIMX MIIOCKOCTEH MPU CIOKHBIX
paszpesax?

1) Her, ne Bcerna;

2) [la, KOHEeYHO, BCEeT/a;

3) Jlumb xorna He SICHO, KaK MPOXOJAT CeKYILIUe TUIOCKOCTH pa3pesa;

4) B penkux cinydasx;

5) He o6o03HauaroTCst HUKOTTIA.

3ananue 18.

Bomnpoc 1. B ceuenun noka3pIiBaercs To, YTO:

1) Haxomutcs nepen ceKyllen MmIoCKOCThIO;

2) Haxonmutcs 3a cexyliei mioCKOCTbhIO;

3) IlomagaeT HEMOCPEACTBEHHO B CEKYLIYIO MIOCKOCTB;

4) HaxomuTcst HEMOCPEACTBEHHO B CEKYIICH TIIOCKOCTH U 3a Heil4

5) Haxomutcst HEMOCPEICTBEHHO NEpe]l CEKyLIEH TIOCKOCThIO U MONaJaeT B Hee.
Bomnpoc 2. KoHTyp BBIHECEHHOTO CEYEHUS BBIIOJIHAETCS:

1) CruionrHo#M TOHKOW JTUHUCH;

2) CruionrHo# OCHOBHOM JIMHUCH;



3) BonnwucToit nTuHUEH;

4) ITpuxoBoil TMHUEH;

5) Jlunue# ¢ uznoMamu.

Bormpoc 3. Ha pucynke C3-15 nokaszana aerainb u gaHo e€ ceueHue. 3 HecKoIbKux
BapUAHTOB CEUEHUS BHIOCPUTE MTPABUIIBHBIM.

Puc, CILI5.

1) IlpaBuibHbIi BapuaHT oTBeTa Nel;
2) [IlpaBuiibHbIi BapuaHT oTBeTa Ne2;
3) IlpaBuibHbIi BapuaHT oTBeTa Ne3;
4) IlpaBuibHbIA BapuaHT oTBeTa No4;
5) [IlpaBuibHbli BapuaHT oTBeTa NoS.
Bomnpoc 4. Ha pucynke C3-16 gaHbl 4eTbIpe CeUEHHUS JETAIN. YCTaHOBUTE, KAKHUE U3
ATUX CEUYEHUH BBITIOJHEHBI PABUIIBHO.

A
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1) A-Aub-b;

2) A-A,b-bul-T;

3) b-b, B-B;

4) A-A,b-b,B-Bul-I;

5) A-AuB-B.

Bompoc 5. Kak 0603Ha4ar0T HECKOIBKO OAMHAKOBBIX CEUCHHM, OTHOCSIIUXCS K OJTHOMY
npeameTy?

1) Jluaum ceueHus 0003HAYAIOT OJJHOU U TOU K€ OYKBOU M BEIYEPUMBAIOT OJTHO
CEUCHUE;

2) Huxak He 0003HaUaIOT;

3) OO0o3HayarOT pa3HbIMH OyKBaMU JTUHUU CEUECHUN;

4) O0603HayYarOT JMHUMU CEUECHUN OJTHOM U TOM ke OyKBOIl, HO BEIYEPUUBAIOT CEUCHUS
HECKOJIbKO pa3;

5) Jluauu ceyeHnit 0003HAYAIOT OJUH pa3 U BIUEPUMBAIOT CEUEHUE HECKOJIBKO pas3.



3amanue 19.
Bormpoc 1. Jlana nerans u yka3zano ee ceuenue A-A (puc.C3-17-a). BeiOpatsb
NpaBUIbHBIN BApHAHT CEUCHHUS.
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1) IIpaBunbHblii BapuaHT orBeTa Nel;
2) [IlpaBuibHbBIM BapraHT oTBeTa Ne2;
3) IIpaBunbHblii BapuaHT oTBeTa Ne3;
4) IlpaBuibHbIN BapuaHT oTBeTa No4;
5) IlpaBuibHbIi BapuaHT oTBeTa Nes;

Bomnpoc 2. Jlana aetans u ykazano ee ceuenue A-A (puc.C3-17-6). Beiopats
NIPABUIIHHBINA BAPUAHT CEUCHHUS.
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1) IlpaBuibHblil BapuaHT oTBeTa Nel;
2) IlpaBuibHbIA BapuaHT oTBeTa No2;
3) [IlpaBunbHbIi BapuaHT oTBeTa Ne3;
4) IlpaBuibHbINA BapuaHT oTBeTa No4;
5) IIpaBusnbHblid BapuaHT oTBeTa Ne$;

Bormpoc 3. Jlana nerans u ykazano ee ceuenue A-A (puc.C3-17-B). Boiopats
NpaBUJIbHBI BAPUAHT CEUCHHUSI.
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1) IlpaBunbHbIM BapuaHT oTBeTa Nel;
2) IlpaBunbHbIi BapuaHT oTBeTa No2;
3) [IIpaBunbHblil BapuaHT oTBeTa Ne3;
4) IlpaBwibHbIN BapuaHT oTBeTa No4;
5) [IlpaBunbHblil BapuaHT oTBeTa Ne$;

Bomnpoc 4. Jlana netans u ykazano ee ceuenue A-A (puc.C3-17-r). BeiOpath
paBUJIbHBIA BApUAHT CECUCHHUS.
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Puc.C3-17-¢

1) TIlpaBunbHbiii BapuaHT oTBeta Nel;

2) IlpaBuiibHbIM BapuaHT oTBeTa Ne2;

3) IIpaBusnbHbIi BapuaHT oTBeTa Ne3;

4) IlpaBunbHbIN BapuaHT oTBeTa No4;

5) IIpaBuibHblil BapuaHT oTBeTa Ne$;

Bormpoc 5. Jlana nerans u ykazano ee ceuenne A-A (puc.C3-17-m1).Beibpath
MPaBUJIbHBIN BapUaHT CEYCHUSI.
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1) IlpaBuibHblit BapuaHT oTBeTa Nel;

2) IlpaBuibHBIN BapuaHT oTBeTa Ne2;

3) IlpaBunbHblii BapuaHT oTBeTa Ne3;

4) IlpaBuibHbIN BapuaHT oTBETa No4;

5) [IIpaBusnbHblil BapuaHT oTBeTa Ne$;

3ananue 20.

Bomnpoc 1. Onpenenute npaBunbHoe ceuenue A-A nns aeranu puc. C3-18.

_LI A-A A=A A-A ‘ A-A A-4
=80 ® 8| g
- Y 2 | 3 4 5/

Puc, C3-18.

1) IlpaBuibHblii BapuaHT oTBeTa Nel;

2) IlpaBuibHbIA BapuaHT oTBeTa No2;

3) IlpaBunbHbli BapuaHT oTBeTa Ne3;

4) IlpaBuibHbIA BapuaHT oTBeTa No4;

5) [IlpaBunbHbli BapuaHT oTBeTa Ne$;

Bonpoc 2. Onpenenure npaBuIbHbIN BapuaHT ceueHust Ui Z-00pa3Horo npoduis ¢
orBepctueM (puc. C3-19).



_-" A-A fevernue noA-A A=A A=A A-A
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C3-19

1) TIlpaBunbHbiii BapuaHT oTBeta Nel;

2) IlpaBuiibHbIM BapuaHT oTBeTa Ne2;

3) IIpaBusnbHbIi BapuaHT oTBeTa Ne3;

4) IlpaBunbHbIN BapuaHT oTBeTa No4;

5) IIpaBuibHblil BapuaHT oTBeTa Ne$;

Bomnpoc 3. Kak uzo6paxaercs pe3r0a Ha HUIUHIPUIECKOM CTEPKHE U Ha €r0 BUJIE
cnesa?

1) HapyxHblii fuameTp pe3bObl - CIUIONIHAs OCHOBHAs, BHYTPEHHUN JUAMETP -
CIUIOLIHAsl TOHKAs!, Ha BUJIE CJIEBA - CIUIOIIHAS TOHKAsI IMHUA Ha 3/4 NIUHBI
OKPYXHOCTH [l BHYTPEHHETO TUaMETpPa;

2) HapyxHblil TuaMeTp pe3bObl - CIUIONTHAS OCHOBHAS, BHYTPEHHUM TUAMETD -
CIUIOIIIHAs TOHKAs, Ha BUJIE CJIeBa - TOHKAas JIMHUSA Ha 360 rpanycos;

3) HapyxHblil 1 BHyTPEHHUM TUaMETPhI pe3bObI - CILIONIHASI OCHOBHASI, HA BUJIE
CJIeBa - CIUIOIIHAS TOHKAs TUHUS Ha 3/4 NJIMHBI OKPYKHOCTH JIJIsl BHYTPEHHETO
TUaAMETPA;

4) HapyXHblil 1 BHyTPEHHUN JUAMETPHI - CIUIOLIHASI TOHKAs JTUHUS;

5) Bce IMHUM BBITOIHSIOTCS CIUIOIIHONM OCHOBHOM.

Bonpoc 4. [Ipu pe3b00BOM coeTMHEHUH JIBYX AETaleH:

1) IlomHOCTBIO MOKa3bIBAETCS JI€Talb, B KOTOPYIO BBUHUMBAETCS APYyTas;

2) BauHunBaeMas AeTalb;

3) Her HUKaKOTO BBIICJICHHUS;

4) MecTo coeuHEHHUs ITPUXYETCS TOJHOCTHIO U JIJIsl OTHOM U ISl APYTOM JeTalel;

5) Mecro coenvHenus pe3bd HE MTPUXYETCS COBCEM.

Bomnpoc 5. Kakoii munuel nmoka3biBaeTcsi TpaHHIa HAPE3aHHOTO yYacTKa pe3bObl?
1) Bomaucroit nuHUEH;

2) CmiouHOM TOHKOW JIMHUEH;

3) CruionHO OCHOBHOM JIMHUEH;

4) ITpuxoBoil TMHUEH;

5) IITpux-nmyHKTUPHOMN JTUHUEH.

3aganue 21.

Bomnpoc 1. B kakom city4yae npaBUIbHO NIEPEUHCIICHBI Pa3bEMHBIE U HEPAZBEMHBIE
COCIUHECHMSA?

1) Paspémuble: 00ATOBOE, IIIUIICYHOE, BAHTOBOE, IMasSHOE, MIITOHOYHOE.
Hepa3sbsEMHbIe: KI1eeBOE, CBAPHOE, IIOBHOE, 3aKJIENNOYHOE.

2) Pa3znémubIe: 60JTOBOE, MIMUJICUHOE, BAHTOBOE, IITIOHOYHOE, ITUTUIEBOE.
Hepazwémubie: kieeBoe, CBapHOE, MastHOE, IIOBHOE, 3aKJIEMOYHOE.

3) Pa3zpémubIec: 00ATOBOE, MIMIJICYHOE, BUHTOBOE, IIIITOHOYHOE, IITOBHOE, CBAPHOE.
HepaszbéMHble: keeBoe, nasHoe, NUIUIEBOE, 3aAKIETIOYHOE.

4) Pa3béMmHbIe: 00JITOBOE, IIMUICYHOE, BAHTOBOE, IIIMTOHOYHOE, IIIOBHOE.
Hepaszbémurie: kneeBoe, nasHoe, NUIUIEBOE, 3aAKJIETOYHOE.



5) Pasbémubie: 60aTOBOE, HIMMIICEUHOE. HepazbéMHbBIE: BUHTOBOE, IIIITIOHOYHOE,
[IALIEBOE.

Bormpoc 2. CBapHoe coeiMHEHHE YCIOBHO 0003HAYaeTCs:

1) VYTommeHHON CTPEIKOI;

2) Crpenkoii ¢ OykBoit «C» Ha 20MM OT CTpPEIIKH;

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

4) TlomoBuHO# cTpenku ¢ 0003HAYCHUEM U pacn(DPOBKOM THUITA CBAPKH,

5) TlonoBuHOI cTpenku ¢ 0003HaYeHHEM OyKBOH «C».

Bormpoc 3. YUem oTiiMyaeTcsl NUIMLEBOE COEAMHEHHUE OT IIIOHOYHOTO?

1) Tonbko pazmepamu JeTaneu;

2) ¥V mumneBoro 4epeayroTcs BHICTYIIBI U BIIQJIUHBI IO OKPY>KHOCTH, & Y IIIIOHOYHOTO
BCTaBJISIETCA €ILE OJIHA JIETAJIb - IIMOHKA,

3) 1Inuubl BEIMOMHSIIOTCS MOHOJUTHO Ha JETaJH, a IIMOHKA BBITTOIHSAETCSI MOHOJIUTHO
C BaJIoOM;

4) Hwuyem He OTIIMYAIOTCS;

5) Jlmamerpom Baja, IEpeaaroIero KpyTSAIuid MOMEHT.

Borpoc 4. [1assHoe coennHeHne yCIOBHO 0003HAYAETCsl HA YEPTEKeE:

1) VYTonmuéHHOW CTPENKOIL;

2) Crpenkoii ¢ Hagnuckto «Ilalikay;

3) VYTonmuéHHOI JIMHUEN, CTPEJIKOM U 3HAKOM I1OJTyOKPYKHOCTH;

4)  VYTONUEHHON TMHUEN U MOITYCTPEIKOM;

5) Crpenkoit u o0o3HaueHueM «ID».

Bormpoc 5. Kak o003HavaeTcst Ha yepTeke KIeeBOe COeTMHEHHE:

1) Crpenkoit u Hagnuchio «Kieiy;

2) VYTomméHHOW JTUHUEH, CTPENKON 1 Haanuchio «KieeBoe CoeIMHEHHEY,

3) VYTomméHHON TUHUEH, TTOTYCTPENKOM 1 3HaKoM «K»;

4)  YTomuéHHOW TUHUEH, CTpENKON U 3HaKoM «K»;

5) CmiourHo¥ OCHOBHOM JIMHHMEH, CTPEIKor U 3HaKoM «K».

3ananue 22.

Bormpoc 1. YUem oTiimyaeTcst 3CKU3 OT padouero yeprexa aeranu’?

1) cku3 BHIOTHSAETCS B MEHBIIIEM MAacIITa0e;

2) cKu3 BHINOIHAETCS B OOJIbIIIEM MacIiTabe, yemM pabounii 4epTéx;

3) DcCKu3 BBHIMOIHAETCS C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB, a pa00Unii YepTEXK -
OT PYKU;

4) DcKH3 HUYEM HE OTVIMYAETCS OT pabouero yepTexa;

5) DcKu3 BBIMOJHIETCS OT PyKH; a pab0ouMil 4epTEXK - C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB.

Bormpoc 2. B kakoM MaciiTade BbITTOJIHSETCS BBIMOIHAETCS ICKU3 A€TaNn?

1) B rmazomepHom macirate;

2) OObryHO B MaciTabe 1:1;

3) OOb4HO B MacmTabe yBeTUUCHUS;

4) Bcerna B Maciitabe yMEHBIIICHUS;

5) Bcerna B macmtabe yBenHUeHNUS,

Bormpoc 3. Ckonbko BUIOB JOHKEH COACpKaATh pabounii 4epTéx neranu’?

1) Bcerna tpu Buaa;

2) llects BUIOB;

3) MunumabHOE, HO IOCTATOYHOE JUIsl IpeCTaBIeHUs (hOpPM JIE€Tau;



4) MakcuMaabHO BO3MOXKHOE YHCJIO BUOB,;

5) Tonbko oaUH BUJL.

Bormpoc 4. HyxHbl 11 Bce pa3Mepbl Ha pabouux yepTekax getain?

1) CraBsarcs ToJIbKO TrabapuTHBIE pa3Mephl;

2) CraBsarcs pa3Mepbl, HEOOXOUMBIE JIJIsi U3TOTOBJICHUSI K KOHTPOJISI U3TOTOBJICHUS
JeTanu;

3) CraBsiTcs TONBKO JTUHEUHBIE PA3MEPBIL;

4) CraBsTcs IMHEHHBIC pa3Mephl U TabapUTHBIC,

5) CraBdarcs pa3Mepbl THaMETPOB.

Bomnpoc 5. Jlyist uero ciyxkut cnenudukanus K COOPOYHBIM YepTeRam?

1) Coenudukanus onpenensieT COCTaB COOPOYHOUN €TUHUIIBI,

2) B cnenudukanum ykazplBaroTCsa rabapuTHBIE pa3Mephl IeTalei;

3) B cnenudukanum yka3plBaroTcs rabapuThl COOPOYHON €TUHULIBI;

4) Cnenudukanus conepKuT HHOOPMAIIUIO O B3aUMOJICHCTBUY JeTaJIeH;
5) B cnenuduxanyu yka3pBaeTCs BEC JeTaleH.

3aganue 23.

Bormpoc 1. B kakoM macmitabe npearnoYTuTenbuee Ae1ath COOPOUHbIi 4epTEx?
1) 2:1;

2) 1:1;

3) 1:2;

4) 5:1;

5) 4:1.

Bormpoc 2. [IpumeHsitoTces Jin ynpouieHus: Ha COOpOYHBIX YepTexax?
1) Her;

2) TonbKo sl KPETEXKHBIX JeTael;

3) IlpumeHstoTcs AJid BCeX JeTanei;

4) IIpuMeHsI0TCS TOJIBKO AJis OOJITOB U raek;

5) IIpuMeHSIOTCS TOJBKO JIJIsi HECTAHJAPTHBIX JIeTajeH.

Bormpoc 3. Jlyig kakux neraneil HAaHOCSAT HOMepa MO3UIIUNA Ha COOPOYHBIX YepTekax?
1) Jus Bcex aeTaneit, BXOAAIIMX B COOPOYHYIO CAMHUILY;

2) Tonbko 11 HECTaHAAPTHBIX JI€TaJICH;

3) TombKo s CTaHAAPTHBIX J€TaJIeH;

4) JIns KpenéKHbIX JeTanei;

5) TombKo 11 OCHOBHBIX JI€TaJeH.

Bomnpoc 4. Kakue pa3zmepbl HAHOCST Ha COOPOYHBIX YepTekKax?

1) Bce pa3mepsi;

2) OcHoOBHBIE pa3Mephl KOPITYCHOM €Talu;

3) T'abGapuTHble, MOJICOETUHUTEIBHbBIE, YCTAHOBOYHbIC, KPETIEKHBIC, ONPEACIISIIOIINE
paboTy ycTpoiicTBa.

4) Tonbko pa3Mepbl KPENEKHBIX JIeTANICH;

5) Tonbko rabapuTHbIE pa3Mepsbl.

Bomnpoc 5. Kak mTpuxytorcs B pa3pese CONnpUKacaroecs aeraia?
1) OpunakoBo;

2) C pa3Hoil TOJIIMHON JIMHUN IITPUXOBKH;

3) OpHa getanb He ITPUXYETCS, a Apyrasi IITPUXYETCS;

4) C pa3HbIM HaKJIOHOM HITPUXOBBIX JIMHHIA;



5) C pa3HbBIM PaCCTOSIHHEM MEX]y IITPUXOBBIMU JIMHUSIMH, CO CMEIICHUEM
IITPUXOBBIX JIMHUM, C pa3HBIM HAKJIOHOM IITPUXOBBIX JTUHUH.

3amanue 24.

Bormpoc 1. OTkyna 3aMepsroTcst pa3Mepbl IPH IeTaTUPOBAaHUN COOPOYHOTO YepTeka?
1) 3amepsitoTcst co COOPOUHOTO UYEPTEkKA;

2) Omnpenenstorcs 1o crenuduKaumg,

3) 3amepstoTcst co COOPOUHOTO YepPTEkKa U YBEITUIUBAIOTCS B TPH Pasa;

4) 3amepsroTcsi Co COOPOYHOTO YepTekKa M YMEHBIIIAIOTCS B TPU Pa3a;

5) Omnpenensitorcst POU3BOJIBHO, B II1A30MEPHOM MacITaoe.

Bormpoc 2. JIOIKHO 1 COOTBETCTBOBATh KOMMYECTBO M300paXKEHUI IeTalu Ha
COOPOYHOM UepTEeKE KOMMUYECTBY M300paXKEHUN JIeTalld Ha paboueM uepTexe?

1) /[a, o0s3aTenbHO;

2) Her, nuxorna;

3) MoskeT cCOOTBETCTBOBAThH, MOXKET HET;

4) KonudecTBO M300pakeHH Ha paboyeM depTeke TOJKHO ObITh B JBa pa3a MEHBIIIE,
5) KonnuectBo n300pakeHuii Ha pabodyeM uepTeke JOMKHO ObITh Ha OJHO MEHBIIIE.
Bormpoc 3. Ha kakux (opmarax BeImosHseTCs crienupukanus?

1) Ha gonoJHUTEIbHBIX;

2) HaAZ2;
3) HaA3;
4) HaAS;
5) Ha A4.

Bomnpoc 4. Kakue nzo0paxeHus ceueHu netaieit 3a4epHstor?

1) Jeranu TommuHON 10 1MM;

2) Jletanu TOJIIMHON WU AUAMETPOM 2MM U MEHEE;

3) JleTanu Tuma TOHKUX CITHII;

4) ManeHbKue mapuKu AUaMeTpoM ot 1 10 5 mMMm;

5) Jetanu TonmuHoM ot 1 10 4 MM.

Bormpoc 5. HyxxHo 11 cobmoaTh Maciitad nmpyu BhIYEPUMBAHUN SIIEMEHTOB
AIEKTPUUYECKUX cXeM?

1) Her;
2) HyxHo, HO TONMBKO B MacmTade 2:1;
3) HyxHo;

4) HyxHo, HO TosbKO B MacmiTade 1:1;
5) HyxHo, HO TONBKO B MacwuTade 1:2.
III. TAKET 5K3AMEHATOPA

III a. YCJIOBUA

KonuuecTBO BapraHTOB 3aaHusl AJIsl K3aMEHYIOIIETOCS — 25 BaprUaHTOB

Bpems BbInmonHeHus 3ajanusa — 1 gac.

OOGopynoBanue: 3ajaHue, JUCTHI CO INTAMIIOM /IS BBITIOJIHCHHS pabOThI, pydKa,
JIMHEWKA, KapaHal.

[116. KPUTEPMU OLIEHKMU:
PexoMeHtaniny no nMpoBEIECHUIO U OLICHUBAHMIO DK3aMEHA



K mnpoBeaeHnio NMUCBMEHHOrO 3a4yeTa MO MPEIAMETY TEXHHYECKOE YEpPUeHUEe s
KQXJI0TO CTYJIEHTa TOTOBUTCS:

- TEKCT C BAPMAHTOM SK3aMEHAIIMOHHOUN paboThI;

- KpaTKasi HHCTPYKIUS JUIsl CTYJICHTOB;

- IIKaJIa IepeBo/ia OAJIJIOB B OTMETKH;

- TUCTHI JJIs1 YUCTOBOTO O(DOPMIICHUS
TekecT SK3aMEHALlMOHHBIX 33JaHHM CONPOBOXKIACTCA KPAaTKOM HHCTPYKLMEN JJIst
CTYJICHTOB, IIIKAJIOW TMepeBoAa Oa/uioB B OTMETKH MO MATHOAUTBHOW CHUCTEME IS
MOJIYYEHUS KaXXJ0M U3 MOJOKUTEIBHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCs
OTKPBITBIMHU JIsl HUX B T€YEHHWE BCETO BPEMEHM 3adeTa. [lepen Havanom BBINOIHEHUA
NUCbMEHHON  3a4eTHOM  paboThl, CTYACHTBI JOJDKHBI OBITh O3HAKOMJICHBI C €€
CTPYKTYpOH, KpUTEPUSIMH OLICHKH 3aJaHUM, IITKAJION TiepeBoa 0alJIoB B OTMETKH.

3a mpaBUIILHOE BBIMOJHEHHE JIO0OTO 3a/JaHMs CTYIEHT mody4yaeT oauH Oami. Ecnu
CTYJICHT NPUBOJUT HEBEPHOE PEILICHUE, HEBEPHBIM OTBET WJIA HE NPHUBOJAUT HUKAKOIO
orBeta oH mony4aeT O OamtoB. bamibl, mogyueHHBIE 32 BCE BBIMOTHEHHBIC 3a/IaHMS,
CYMMUPYIOTCH.

[IIxana nepeBoaa 0aIIOB B OTMETKH 1O MATHOAIUIBHOM CHCTEME

Orenka Yucnao 6aJUIOB,
HE0OX0uMOe IS TIOJTyYEHHUS OIEHKHU

«3» (YIOBJIETBOPUTEIIBHO)

68-96 npaBUILHBIX OTBETOB UK S1-
72%.

97-120 nmpaBWIBHBIX OTBETOB WM 73-
«4» (xopoiiio) 90%.

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

[llkana mepeBojga OaIOB B OTMETKH MOXKET OBITH pa3MeEIIeHa B WHCTPYKIHUH IS
CTYJICHTOB.

[lepen HauanoM BBIMOJHEHHUS PAOOTHI TPOBOJUTCS UHCTPYKTAX CTYIEHTOB, B KOTOPOM
JI0 CTYJCHTOB JIOBOASATCS TPEOOBAHUSI MO BBIMOIHEHUIO YK3aMEHAIIMOHHOW Pa0OTHI.
CryneHTam NosICHSIETCSI, UTO:

1. Haunnate paboTy BCeM ClIeIyeT C BBIITOJIHEHUS 3aJaHHi
2. Jlna momy4yeHHUsl YAOBJIETBOPUTEIBHOW OLEHKH, JOCTAaTOYHO BBINOJHUTE 68-96
3aJITaHuN
3. s mostydeHus OTMETKH «4», HE0OXOAMMO BBIOJIHUTH 97-120 3amanuit
4. JIns moaydeHusi OTMETKHU «5», HE0OXO0IUMO BBITIONHUTE 121-133 3amanuit
5. CTyneHT UMeeT MpaBo BBIOpaTh, B NMEPBYIO OYepE/lb, T€ 3aJIaHUS, NPH BBHIMOJHESHUH
KOTOPBIX OH OyZIET 4yBCTBOBATH ce0s 00Jiee YBEPEHHBIM.
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