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J

1 TIOflCHIITEJIbHA.fl 3AIIIICKA

1.1 lle.nr yve6Hofi ArrcqrrrJrrrnbr
I-{emro yre6Hofi AI4cIIunnHnu <<I4nxeHepHzlfl rpaQnxu rBJrrercr np1aB11rr4e

cryAeHTaM HaBbrKoB pa60ru c qeprexoM KaK cpeAcrBoM rpasrEvecKoro
rrpeAcraB rrer'ufl uH Q opuaqrau.

I.2 rr.nannpyeMbre pe3yJrbrarbr H3yqeHHq A[crurrJrrr'br
B pesynrrare ocBo eHufl yre6Hofi Aucr\uilnuHbr cryAeHT AoJDr(eH

3HATb:
- npaBLrJra nocrpoeHut uzo6paxesnfi o6reunux reJr Ha rrJrocKocrrr:
- craH.qaprbr no o$opnaneHlrro qeprexefi;
- rrporpaMMHhre cpeAcrBa KoMrrbrorepnofi rpa@arn.

yMeTb:
- PEIXATb TIPOCTPAHCTBCHHbIC 3AAA%lc' HA TIJIOCKOCTI4;
- COCTABJI.f,Tb qEPTEXI,I B COOTBCTCTB]a].' CO CTAHAAPTAMU ECKA;
- IroJlb3oBarbct cnequalrnofi nureparypofi u cpeAcrBaMr{ KoMrrbrorepnofi
rpaQnxu.

BJIANETb:

- HaBbIKauu pa6orbl c qepre)KoM, KaK cpe.qcrBoM rpaSrEvecKoro npeAcraB reHwfl
uHSoprvraqun o6 u3qenvu ranr{ [poqecce;
- coBpeMeHHbIMLI npofpaMMHbIMI,I CpeACTBaMLT noAroroBKu KoHCTpyKTOpCKO-
TexHoJrorraqecxofi AoKyMeHT arJnu.

l'3 Mecro yve6Hofi AucIInnJrrrHbI B c[creMe rroAroroBKrr cTyAeHTa
fiucl!.ntnuua <<HHxenepnax rpa$rrKa) orHocrrrcr K upo6eccuoHanbHoMy

rllrKJry Aucqunnr4n (6aroaax vacru).
flepeveur yre6Hrx ALI'q'ITJII,IH, H3r{aeMbrx paHee, ycBoeHr4e Koropbrx

neo6xo4uMo AJrr u31^reHu.f, AanHofi AucurdrrJlrHhr:
- MATCMATHKA;

- pPICOBaHLIe;

- qepqeHue;

- nuQopnaarlr4oHHhre rexHoJrorr4u.
llepeveHr yre6Hrrx Ar4cr{r{nn}rH (quxnon 4zcquuauu), Korophre 6ylyr

ol]rpaTbc.s Ha AaHHyro ALrcrIHnnr{Hy :

- TEXHI4IIECKAfl MCX AHUKA;
- ocHoBbr [poeKTlrpoBaHrrrr;
- ocHoBbr rexHoJIOf I.IVI MaIrtuHocTpoeHr{r.



1.4 Tpe6onaH'fl K ocBoeH'ro yve6Hofi A'crurrJrrrHbr
OcnoeHue Aannoft yve6nofi Aacrlr{rrnr4Hbr AoJDKHo o6ecrequearr

QoprrazpoBaHlre cneAyrour4x KoMrrereHqrafi :

Ko.uu

Qoprrar.rpyeMbrx
xoiranerenqufi

Hazueno BaHHfl QoprranpyeMbrx rounereHqrafi

tIK-23 unocoosocrr parpa6arbrBarb pa6o.ryro, upoeKTHyro vr
TexHr,rqecKyro AoKyMeHTaqr4ro, osoprr,uffr 3aKoHqeHHhre
npoeKrHo-KoHcrpyKropcKue pa6oru c nponeprofi
coorBercrBus pa:pa6arbrBaeMhrx npoeKToB U rexHzqecrofi
AOKyMeHTaT\kru cTaHAapTaM, TeXHr{qecKHM ycJroBr,rrM 14

HOpMaTHBHbTM AOKyMeHTaM.
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3 OEPA3OBATEJIbHbIE TEXIIdiOT[II4

llp" I{3r{eHI'Iu AlIcIII4nnI4HbI I4cnonb3yerc.f, MoAynbHo-pefrrzHroB€If, crrcreMa
oueHKI4 sHaHufi cryAeHron. llpzr'reHeHlle $opr r4 MeroAoB rrpoBeA eHufl aan.rrufr npu
rr3r{eHr{r{ p€BnHqHbrx reM Kypca npeAcraBJreHo n ra6ruue.

Nb

nln

tDopua
IIpoBeAeHI{q

3aHqTItfl

Bnl aylnropHbrx ranqrrlfi
Bcero
qacoBJIercunn rIparcrn.recKHe

3AHflTIIfl

I Tpa4uquoHHbre TevstT-14

I cena.: llp. p. Ne
r-17
II cela.: llp.p.J\b
I,3, 5,7,9, ll,
13,15, 17

III cerra.: llp.p. J,lb

1-10, 13,14
IV cerrr.: llp.p.J\b
t-t7

126

2 Mymrzue4ua Terr,ra l-6 t8

3

flpo6nerr,rrustel
npo6neuno-
opLreHTLrpOBaHHbre

III cervr.: IIp. p. J',lb

lr,12, 15,16, 17 10

4
C ucnormoBaHraeM
38M

II cena.: llp.p.J\b
2,4,6,9, 10, 12,
14, 16

16

UTOIO 34 136 170

4 OIIEHOIIHbIE CPENCTBA

HcnonrsyeMble oIIeHoqHbIe cpeAcrBa uo yre6Hofi 4zcqunJrnHe rrpeAcraBJreHbr Bra6ruqe H xpaHrrcfl, Hara@e4pe.

BnA oqenoqnbrx cpeAcrB Ko.nuqecrno
KOMIIJIEKTOB

Bonpocu r ravery/oK3aMeH
3xsalaeHarllroHHbre 6ulerur
Buleru 3aqerHbrx salaHuir
II cerr4., III celr., IV cev.

Wg Ausu[y€lJr b H br e rp a$ rave c -
KLre 3aAaHux (I,II cerra., III
ceM., IV cerr,r.

B onpocu rro 14 HAr.rBtr.u.

PIqCCKLIM 3AilAHPIflM
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- 5 METOAIIKA I,I KPI,ITEPTIN OIIEHKI,I KOMNETEHIIUN
cTyAEHTOB

5.1 YponHu ceopnarpoBaHHocrrr KoMrrereHunfr

Yponnu
cQopunpo-
BAHHOCT[I

KOMrreTeHrIlr

CogepxareJrbrroe
oflrrcaHrre ypoBHq

Pery.nrraru o6yrenur

Cnoco6Hocru
oQoprranmr
COOTBCTCTBI{'

TEXH}IqCCKI,IM

KounerenqustlK-23
pa:pa6arunarr pa6ovyro, [poeKTHyro ,n TexH'qecKyro AoK)rMeHTarIruo,

:i:::"ll_"* npoeKruo-KoHcrpyKropcKr.re pa6oru c nponepxoft

- "'ul;;;,*,/CJIOBLr.rIM r,I HOpMaTr,IBHhrM AOKyMeHTaM
lloporonuft

ypoBeHb
Cry4eur [oKa3brBaer
3HOHUe MaTepr,rilra oc_
HOBHbD( Pa3Aenos Ar{c-
qI,IIIJII4HbI PI noHu.ntqem
cyTb 3aAaBaeMhx lro HI,rM
BolpocoB.

3nanr,re MeroAr{Kr{ [ocrpoeur{s oproro-
HaJrbHbx veprexefi n yN{eHr{e ee rrpu_
MeHtTb An.f, BbIIIOJIHeHLI' pa3nI,IqHhD(
uso6paxennfi - nr,r.(on, pa3pe3oB, ceqe_
Huit, a TaKxe c freroM o6qr.rx npaBun
rraHeceHur pa3MepoB.

llpo4nrauy-
rrrfi yponenr

Crygenr cnoco1eu npu-
MeHtmb rIonrIeHHbIe
3HAHUfl AJUr nocTpoeHr,rt
veprexeft.

3Hanue oco6ennocreft c6opovrr"* r.e
rexefi pa3beMHhrx pt Hepa3beMHhD(
coeAr,rHeHr,rfi, yueur,re cocraBJrrrb K Hr{M
cueqnQzxaquro. Vueuae Bhr[oJrHrrb
pa6ouue qeprexu I,I 9cKrr3hl, a rrMeHHo,
orrpeAelrTb c rreToM TexHoJrorHrr
r,I3roroBJIeHI,rr neo6xoAunaoe Lr .uo_
craroqHoe KoJrr.rqecrBo llso6paxeuufi,
IroprAoK HaHeceHr,rs pa3MepoB,
ycraHoBJreHlre rpe6yerraoft mepoxoBa-
Tocrl{ noBepxHocrri, o6ognaqenne

Brrcorufi
ypoBeHb

Cry4eHr caMocrorreJrb-
HO o4eHu6aem ypoBeHb
qeprexHo-rpaQuuecrux
3aAaq H onpedennem
npofpaMMHbre cpeAcTBa
AJr,i [onr{eHr,rr KoHCT_
pyKTopcKo-TexHoJroru_

secKr,rx peurenufi.

3nanue npr{Kn4AHbrx KoMrrbrorepHhD(
[porpaMM unxenepHoft rpa$uru vl
yr!{eHl,re ux [pI{MeHrTb npl,r BhIIroJrHe_
H[r,r qeprexefi pa:luwroft cnoxnocrrl.
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5.2 MeroArrKa orleHKr{ sHaHnfi, ynreHnfi n HaBbrKoB cTyAeHTOB

Pesy.lrrrarur

t. 3naHue Mero.{r{Kr{ nocrpoeHr{s oproroHaJrbHbD(
veprexefi lr yN[eHr,re ee [p]r_MeH srb NrrBhrrronHeHu,
pa3nr,rrrnbx n:o6paxeHuft _ nuAoB, pa3pe3oB, ceqe_uuit, a TaKXe c freroM o6nUx arpu""n HaHeceHus
pa3MepoB.

Kouneresqus [K-23 Onpoc tro r,rHAuBr{aya-,r"rn^n rpa6*
qecKr.rM 3aAaHr{rM, Borrpochr K
3K3aMeHy r,I3atreTy.

2. 3nanr.re @*pr"x"fipinbeMnhrx r{ HepuBbeMuhrx coeAr.rHeHrrft, yueuue
cocraBJrrrb K Hr{M cnequsuxaquro. yueuue
BblrroJrHrrb paOovue qeprex[ I4 gcKr.I3br, a IaMeHHo,
ONPEAEJUITb C TIETOM TEXHOJIOTIE U3TOTOBICHIS
neo6xoAUUOe v AOCTarotrHoe KoJrr.rtrecrBo
uro6paxeHr.rfi, noprAoK HaHeceua.f, pa3MepoB,ycraHoBneHlre rpe6yenrofi uepoxoBarocru
n_onepxnocru, o6o3uaqenu e Marepr,r€uoB Aerareft.

Onpoc no tau4ranr.rgya-rrrnrn a rpa6ll_
qecKrIM 3a,r{aHI{tM,, BO[pocbI x
3aqeTy.

BbrloJrHeHl,ru veprexefi pasnu.rHofi cnoxHocrtr.

3. 3nasve upuxna4Hrx KoMrrbrorepr"o-fiffi
LrHx(eHepuofi rpa$rErcu u yN{eHr,re ux npr,rMeHrrb rrpn

Oupoc no r,rHAr{Blraya-rrrnrna rpa4u_
qecKr.rM 3a,qaHr.rrM, Onpoc no
yre6no-lpaKTr,rqecKr{u pa6orau
KoMnbrorepHofi rpaQuKr.r, Borrpocbr

5.3 Kpnrep[[ orleHKrr rpanT[qecnrrx pa6or
orleHra s oprraupyerc-f, c yr{eroM cJreAyroqax rapaMerpoB :- KaqecrBa rpa$zru qeprexefi (oco6eHHO rrpr. pr{HOM rrx ncloJr nenuu);- lruruLrufl B qeprexax rpy6ux ourn6or u HeroqHocrefi;

-[oHI4MaHilfl cryAeHToM [pHMeHteMbIX MeroAoB perxeHlrr qepre)KHo-rpaQra.recKrrx
3aAaq;
- BnaAeHrar [aKeroM KoMrrbrorepHofi rpa$nrz;
- cpoKaMr4 BhrrroJrHe HHfl, UH AUBr4AyurnbHo - rpaoaqecKof O saAaHUs.

Marcuua-u.H€lr orIeHKa 3a KaxAhr[ napaMerp 5 6aunon. or{eHra 3ar4HAuBuAy€uIbHoe rpa0r'rvecKoe 3aAaHI4e onpeAeJrrercr KaK cpeAHee apu6rraerr{rrecKoe3Har{eHI4e veprexefi orIeHoK 3alraHufl .
Bu4rr ne4opa6orrv r4lnuBu[y,urJrbHo-rpa$zvecrux zagauuit u yre6Ho-[paKTI{qecKI4x pa6or 14 cHuMaeMble 3a nux 6aarur [peAcraBJreHhr n ra6naue.

Bz.q ne.qopa6orxrE qeprexHo-.pa$"vecr-E pa6or"r Konr,rqecrno ctr"nna"rrx

Pa6ora c.qaHa no3xe
Llaln ga I neAeruoPa6ora npanrunruar, Ho r,rMeer ".dffir{r"rpaSuxy (veprexu rpr3H6re, rvrlvrur, HeqerKr{e.

TIOANLICII HEAKKYPATHbIE



r{eprexuar pa6ora coAepxr{r .pyO"re o-rnO*" ro

HCTOTIHOCTI{:

- ocHoBHbre BLIAbT qepTe)Ka [o[yTaHbr uJrpI ux
He.4OCTaTOqHO;

- ua uao6paxeHlre Aeranr,r HaJroxeHbr raso6paxeurar
ApyrHX 4era,refi;
- BMeCTO pa3pe3oB npr,rBeAeHbr rrrTpr.rxoBbre JrHHr{r{;
- r.rMerorcs ouru6rz uo o6paruepr{BaHuro treprexa
(nepeceuenue pa3MepHrrx m.rHuft r,r pa3MepHbrx trr{ceJr,
Ay6rnponaHrae pa3MepoB, HeAocraroK pa3MepoB ri Ap.)
- HeBepHoe o6osHaqeHue u o6parMepr{BaHr,re
cTaHAapTHbrx KoHcTpyKTr.rBHhD( SneMeHTOB;

paooTa He rrpr{Hr{MaeTct

I 6aln

I 6ann

I 6aln B cyr\fMe

0,5 6alla
Cry4enr 3arpyAHrercx n nrr6ope *orrnarrg co3AaHus pr

peAaKTr,rpoBaH[fl, qepTexa IIpE r{cnonb3oBaHr.rr{
rrpr,rKnaAHofi roun

5.4 Kpureprtl orleuKrr 3rc3aMeHa/saqera

5.4.1 Kpnrepur orteHKrr 3K3aMeHa

I ceuecmp
3rcsaMeH rIpoBo.qLITct nucbMeHHo rro 3K3aMeHarIuoHHbrM 6urerana.

SxsaNdeHauuounufi 6nler coAepxfl,rr 3aAaqu rto HarreprareJrbHofi reouerp vu - Ha
Marepuan l-ofi ra 2-oit rnaBHofi no3ullnoHnofi :agaqr4, Ha Marepu€u MerplrqecKrrx
3aAaq 6es MeroAoB rlpeo6paaonaHllt qeprex(a n Marepu€ur MerplrqecKrdx 3a4aq c
rrplMeHeHr4eM MeroAoB [peo6piBoBaHlrr qeprexa. MarcnualbH€tf, oueHKa 3a
KaxAyIo 3aAaqy 10 6arroa. OqeHrca 3a eK3aMeH onpeAenrerc.f, KaK
cpeAHeapn0vreruvecKoe 3HaqeHI4e oIIeHoK 3aAarr. MunuuarbHar orIeHKa 3a sK3aMeH -15 6annos, MaKclrM€trrbHafl- 40 6zurnos.

oqeurcz r.r BbrnoJrHeHHhre o6reurr pa6or no 3aAaqaM gK3€tMeHarlaoHHoro 6ruera
rrpvBeAeHH s ra6rzrle.

3rcsa\deHarlproHH€rr orIeHKa BuAu ra o6reurr
3a4aua perxeHa rrpaBr,rJrbHo,
Heo6xo4uMhrMrr rrorcHeH]r flvru Lr

IIOJIHOCTbIO,

rrocTpoeHprflMu
qepre)r(e, rpaQnra pa6oru BhrcoKEUr. Hero.rHocrefi
N OIIILTOOK HET.

<<Xoporuo>> 3a.qaqa perxeHa npaBrlnbHo rr Ao KoHrIa, 
"o "ra.iHecKoJrbKo HeroqHocrefi no ofoprraJreHlrro qeprexa

HC.IIO KOH so 75Yo .
<< V4onlerBoplrrenbHo>) Peureuo He 6onee S0% 3a,uatru: IIo perueH[ro

rre ouu6rz.LIMEIOTC' KAK HETOqHOCTI4. TAK I,I
<Hey4o nn erBopLtreJrbHo)> PeureHze orcyrcrByer lz6o HeBepHoe; r4MeroTcs

ux orun6ox.HETOqHOCTH LI HECKOJIbKO
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5.4.2 Kpurepuu orIeHKr{ 3aqera

MIaHnIraalbHoe 3HaqeHI4e 6arnon 3a 3arrer -15, uarcuM€urbHoe - 4l.Kpurepuu
OII€HKLI BbItIoJIHeHHbIX pa6or npoBoAl{Tct B coorBercrBrrr{ c ra6rraqefi n. 5.3.II ceuecmp

3aqernar pa6ora [poBoAHTcr rro 6urerau, coAepxaHaeM Korophrx
rlpeAycMaTpr4BaeTcf, BbrrroJrHeHr4e cn eAyrour4x 3 aAaq :

1 - llo 3aAaHHbIM AByM rIpoeKIII{tM reranu [ocrpor.rrb rperbro c [pr{MeHeHr,reMlpocTbrx 14 cJroxHbrx p€Bpe3oB;
2- rlo yK€BaHH oMy noJror(eHlrro ceryulefi nJrocKocrri

BbIHCCEHHOC HAKNOHHOC CEI{EHI4E:
3 - Ornerurr Ha Borrpocbr rro BbrrroJrHeHHhrM

AoMaruHr4x zailattuit.

nocTpor,rTb H€LTIOXeHHOe r4

rrepTel(€lM U MaTepuany

III ceaecmp
3a'{erHa's pa6ora npoBoALITcf, no KaproqKaM-3a"qaH[rM, coAep)r(aHze Koropbrx

IIp eAyc M aTpr4BaeT BhrrroJrH eHr{e cJr eAyrorlr4 x 3aAar{ :
I - llo sa4auHofi MoAeJrI4 Aer€Inn locrporrrb ee 3cKrr3 c HaHeceHHeM pa3MepoB

a 3HaKOB rrlepoxoBaTocTtr rroBepxHocTtr;
2 - Brrqeprl4Tb yK€BaHHoe B KaprotrKe-3aAaHurr (pear6oaoe, rrrJrr4qeBoe,

IrIrIoHotIHoe' cnapuoe) coeAI4HeHI4e, HaHecrrr rpe6yeuoa yaoo""o" o6osHa.reHraepe:r6n, cBapHoro rrrBa LrrumnurreB;
3 - orserl{rr Ha Borlpocbl rlo craH.qaprau ECK.{, rro BbrrroJrHeHHoMy qeprex(y,

rro BbrrroJrHeHHbrM AOMaIXHT,TM 3aAaHUrM.

IV ceuecmp

, 3a'rerHax paoora trpoBoAurcfl tlo KaproqKaM-3aAaHr.rqM, coAepxaquu yre6Hrre
C6OPOVTTTTE qEPTCXI4 

Y3JIOB, LT IPEAYCMATPEBAET BbIIIOJIHEHHE:
1- Pa6o'{ero qeprex(a .{er€ulu, coAepxarqero neo6xoA}rMhre raso6paxenux,

pa3Mephr' o 60gHa'reHrre Ixep oxoBarocrr.r, MapKy MaTep[raJra;
2 - orserurr Ha Bollpocbl Iro craHAapranr ECK!, rro BbrrroJrHeHHoMy qepre)r(y,

rro BbrnoJIHeHHbrM AOMaTITHuM 3anaHplrM.

9 METOAI,TTIECKTIE PEKOMEIIAAIII,IU
BbIIIOJIHEHI4IO CAMOCTOSTEJIbHdIZ
)rqE B H Olz Au c qr,rfrJrlrHE

flprn r43yclenuu AlrcuulnlrHbr
caMocro.f, relruofr pa6orrr :

IIo oPrAHrr3ArIuu
PAEOTbI CTYNEHTOB

u
IIo

llcnonb3yrcrc{ cneAyroqre Sopnarr

1' I4syrenue MarepLI€uIoB yre6unxoa, cnpano.*rofi nureparypbr,MeroAl{rrecKl.x yrcazauuit rro reMaM, paccMarplrBaeMhlM Ha [paKTaqecKllx 3a'rru,,xrIpI4 BbInoJIHeHlru vrHAr4BuAyaJIbHbIX saAaFll,rfi u noAroroBKrr K sK3aMeHaNa/ga.reraNr.2' Peruenue 3araq B TerpaAI4-KJII4rue Bo BpeMr rrpoBeAeHlr.f, [paKTr,rqecKr4x
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3aHflTnir rroA KoHTpOJTeM npenoAaBaTeJrr.
3. Peruenue TIaIToBIIX 3aAar{. rrpeAycMoTpeHHhrx T4HAUBUAy€LrbHhrMra

rpaQuuecKr4Mra 3aAaHHrMr.r.

4. flo4roroBKa pe0eparoB rro vHruBnl;y€rJrbHbrM reMaM, B roM qucne Ha
ocHoBe rrareHTHbrx r,rcc Jlero saHuir.

cTyAeHTOB npr{BeAeH B [pr4no)KeHrrr4 H xpaHHTCS Ha

flepeuenr KouTponbHhrx BorrpocoB u za1artuiru Arrfl caMocromelrnofi pa6orrr
raQe4pe.

6.1 lpaQnrrecKne 3aAaHrrR rr rx xaparcrepncruKa

3a,uaHrae
3 a a aHLr e l. llpoerq"" 

'no.*@@oprraar 43. llocrpourr ABe rrpoeKrlr4r{ urocrcofi @r.rrypu.onpeAerurr yuu naKJroHa ee Bbrcorhr K ,,nocKocrrM r]
3 a a aH14 e 2. llepecer{eHue nno.*rilffi-
@opvar 43. llocrpor4Tb nuHrrro lepeceqe'ua AByx rpeyronbHuKoB,

eJrr4Tb BtrAr,rMocTb r4x cTopoH.

3aaaHrae
3 a a aHu e 3. MerpkrrrecKrre 3a,qaqu
(Dopvrar ,A.3. Brruolnurr 4
BeJruqlrHbr nlocxofi Sr,lrypu,
npoercqnfr, paccroflHufl or

3a4a'tv (onpe4eneHlre narypanrHofi
yfnoB ee HaKnoHa K [rocKocTsM

TOqKI4 AO IJIOCKOCTLI. BeJIIITII{HbI

3 a a a:au e 4. CeqeHr4e rroBepxHocrr4 nrroa^ocr"ro.
(Doprraar 43. flocrpouru [poeKrlt4rr ceqeHur reoMerpuqecKoro reJra
rrJro cKocrbrc, Haryp€urbHyro Benuqu Hy S rarypu ceqeHrlr.
(D oprraar 43 . llocrpourr p asBeprKy yceqeHHo it \acru reJra.
3 a a a H He 5. llepeceqeHr4e rroBepxHocrefi.
@opuar ..{3.
rroBepxHocrefi

llocrponrr rpr4 rrpoeKrltrr4
(cuoco6 BcloMorareJrbHhrx

Irr4Hldpr llepeceqeHr{'
nrocxocrefr, cuoco6

lI cerraec

3 a I a H ve 6. feonrerpr{qecKo" .r"p"e""e
@oprraar ,A.3. Tury*uufi Jrracr ycraHoBJreHHoro o6pa:qa.
(Doprraar 43. feonaerpuqecKr4e nocrpoeHr4r: coup'r(eHur, yKJroH,
KOHyCHOCTb.

3 a a aH ue 7. llpoeKrlr4oHHoe
@opuar 43. llo 3aAaHHoMy Harnf,AHoMy zso6paxennro Aer€rnLr
rrocTpor4Tb Tptr BLrAa, HaHecTLl p€BMepbr.
@opl,rar ,A.3. llo 4ayu rpoeKrlr4rM MoAenu nocrpolrrb ee TpeTbK)
npoeKllulo u IIuP^r4u [epe0eqeHr.rr, HaHecTu pa3Mephr.

upoeKrlurc AeTanr4 IIo



AAHHbIM, BbIIIOJIHI4Tb HCO6XOAI,IMbIE PA3Pe3bI. BUVCPTUTb HAKJIO.*
ceqeHI4e.

@oprraar 43. llocrpou* rperbro rpoeKrlt4ro Aer€urr{ ',o AByM
AaHHbrM, BbrnoJrHrrrb Heo6xo4nuue pa3p$br. llocrpourr
aKcoHoMerpr4r{ecKoe uao6paxeHr{e Aer€uru c qerBepTHbrM Bbrpe3oM.
(Doprraar ,{3 . flocrpoeHr{e tuuuir cpe3a.

3 a a aH." e 8. coe.quHeHusp€BbeMHbre r{ Hep*teffi
@opr'rar 43. Pesr6osrre coeAr{HeHr,r.s 6onrou, BHHToM, runumrofi
uo 4eficrBlrreJrbHbrM pa3MepaM; ylpoqeHHo COeAnHeHue urnuJlbrofr .
@oprraar .A4. Cuequeurcaryut rc lacry l.
@oprraar ,4.4. Tpy6Hoe coeAuHeHlre.
@opnaar ,A'3. CoeluHeHue runoHoqHoe r4 ruJrarleBoe.

naar A3. CBapHoe coeAnHeHlre.

3aaaHne

3 aa a H r,r e 10. Yqe6n"tfi r.p
@opuarrr A5-A3. Ey^aara B KnerKy (aorry.*uercr M'Jrnunrerpoara).
ScrusrI HecraHAaprHhrx 4eranefi c6opovHtfi e4nHuqrr.
(Doprraar ,{2 (Al). rleprex c6opovuofi eAuHuqu.

,A'4. Cneqn$nxaqnx na c6opo.{Hrrfi q
Hue 11. {erzurnpoBaHrde 1. O6rqufi o6reu 3aAaHr{, - nA1. Pa6o.rue qepre)Kr4 6-10 Aeralefi uQopuara

aKc oHoMerpr4qecKas [poeKrlr4.f, 1 -it vtz Aerzurefi . 3aAanze BhrnorH.serc,ro alr6ouau Anfl Aeranr4poBaH:as.) peKoMeHAyerc, 6parr
pasnoo6p€BHbre no $opue u Ha3HaqeHrrro AeraJrr4: Koplyc, KphrruKa,
QraHeq, B€ur, Koneco ay6varoe, lpyxr'Ha u r.A. Kornqecrso
'reprexefr Aonx(Ho 6rrrr TaKuM, .rro6H AocraroqHo rrJrorHo
3arroJrHrrrb o6rqzfi Qoprraar 3akaiHufl npu orrrr4M€urbHoM Uacmra6e
uao6paxenrafi. xerarerbHo r,rcron"ro"ut" $oprraar 43 ang yAo6crna
6poruropo BaHr4fl a alr6ou.

J a A aH u e 9. 3cru3br tr pa6ovue qeprexa AeraJrr4
@opuarrr 43, A4. Ey^aara B KnerKy (4onycraercf, MrrJrrnuerponra).
Scrnsrr Aerarefi: l-ofi o6rqero xapaKTepa, KoJreco sy6varoe, B€ur.
@oplaar ,A.3. Padovufi veprex Aeran, o6rq..o xapaKrepa.
(Dop^aar 43 (A4). Axconouerpr4.f, Aer€urn c qerBeprHbrM Bbrpe3oM,
AonycKaercr BhrnoJrlrrrb na cso6oAHoM loJre



28

7 yTIEBHO-METOAI,TTIECKOE noBECTIEqEHIaE yrrEnHoli AucuurIJILIHhI

7.1 OcHoBHafl Jrrrreparypa

IIHOOPMATIUOHHOE

Era6nuorpaSuvecroe orrr4caHr4e

Eergrcona E. U.

Hosoe suanare,2010. - 24g c.

HaveprareJrbHa.rr feoMerpLrx: yre6.
uoco6ze 4n.r aysoa /
E. U. Eersrona, lI. B. 3elenrrfi;
roA peA. |I. B. 3elenoro. - Mn.:

Aonyrqero Mun-
nov o6paroBaHut

PE

HaueprareJrbHa.f, reoMerprr.s. -
Mn. <<Anral$ex>>, 2001- 36g c.

BuHorpa4oa B.H. Vrnepx4eHo MuH-
nou o6pasoBaHLrt

PE

M. :Brrcur. uK., 2007 - 272c.

fopgoH B.O. Kypc Haveprarelr_
uofr reoMerpr{Lr: y.re6. uoco6ue
Anfl nry:on/B.O. fop4ou, M.A.
CerraeHqoa-Orzencrurfi; llol peA.
B.O. fop4ona. - 27-e 23A., .r.p._

PerorraeH.uoBaHo

Mun-soN,I
o6pasonaHvrflu

uayrn P@

Honuqnx u:era JI.LI. C upanovnrlr
rro TexHLrqecKoMy qepqeHlrro. _
MH.: KHnxuufi Aorur, 2004. - 320
c.

Her rpu$a

Vexuapen A.A., O""no"- BJC
Cnpanovnur rro Marrr]rHocrpor{_
TenbHoMy qeprreHr,rrc._M., <Buc_
ur€u rrrKota>>,2001 - 493 c.

PexouenuoBaHo
MzH-aoId

o6pa:onauvfl14
HayKr{ P@ s

KATIECTBE

cIIpaBorrHoro
noco6pr.f,

Koponen IO.I4.: y"e6""* an"
ay:on/ IO.U. Koponen. ClI6.:
flnrep, 2007 . - 252c.

,.{ouyqeuo Mzn-
nou o6par oBaHus, n

Jlorcren O.B. 3aaaqHuK ro Haqep_
rarenrrrofr reoMerpuu:V.re6.
uoco6ze/O.B. Jlomea, lI.A. yzc_
JroB. - 5-e us4., crep. - M.: Brrcru.
nn<.,2004. - 104c.

PerouenuoBaHo
MaH-soId

o6pa:oaaHuflLr
uayru P@



Eu6nuorpa$uvecroe onucaHr4e

ECKA - o6qne ilpaBr4Jra BhrrroJr-
HeHr{r veprexefi. <CraHAap_
rzHQopvr>>, Mocxsa,2005.
256c.
fop4oH B.O.
Kypc Har{eprarelruofi reoMer_
puz: V.re6. noco6ze AJr.f, srysoa /
B. O. fop4oH, M. A. Ce*renqon-
Oruencrufi; rroA peA. B. O.
fop4ona. - 27-e H3A., crep. - M.:
Bncur. ux.,2007. - 272 c.

PerorraeH.qoBaHo

Mun-soNa
o6pa:onaHufl u

uayru PO

Jlennqrnfi B.C.
MaunHocrpor{TenbHoe trepqeHrre
u aBTOMaTV3arlkrfl BbIIIOJIHeHTu
veprexeft: Y.re6Hr,rx Anfl BTV_
soe/Jlenuqrprfi B.C. 7-e w;.,
crep. - M., <<BHcura.f, rrrKoJra),
2006. - 435 c.

PeroueH,[oBaHo
Mnn-nou

o6pa:oaaHuflpr
Hayrz P@

Jlorres O. B.
Kparxufi Kypc Haqeprarelruofi
reoMerpLrn: V.re6HLrK Anf, BTy3oB
/Jlorres O. B. - 6-e Lr3A., .r.p. -
M., <<Brrcllas. ruKoJra))" 2006.
136 c.

Pexonaen.uoBaHo

Mzn-sord
o6pa^:onaHuflu

uayxu P@
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7 .2 lonorrHnTeJrbHas rnTeparypa

7.3 IlepeqeHb pecypcoB cerrr IIHrepHer ro r3yqaeprofi AncurrrJrnHe

HaveprareJrbHar reoMerplr fl u Lr'xeHepH€rf, rpasr.rra _ llonoqx uir ...www.psu.bylimages/stories/ISF/kaf ngig/iarmtlovicir-3.pdf
Kparxnfi 

fvRc zuxenepHofi rpa{ uKH - HHxenepHaa rpaQaxa. Teopu.a.ngeometriya.narod.m/teorgrafl I .html

- I'InxeHe p'afl rpas raxa Marrrr,rHocrpo'rrenbHoro upoQunx
www. bntu. bylatf- grafi ka. html

- I4Hxeuep"qpuQr4Ka crpoureJrbHoro npoSnnr
www. bntu. byls f-grafi ka. html

. HaqeprarenbHar reoMerpr4 s ukruxeHepHa, rpaQnrca I BKonrarrevk.com/cherteji
Hnxenepnax rpasnra (reorvrerpuqecKoe H npoeKrllroHHoe .repvenue)
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www. chercheni e. b y I . . . I _Vuxeuepuaryo2 0rpaSnra. pd f

Kase4pa <flHye_neqHar rpasuru I forvreirrcxufi rocy4apcrBeHH'fi ...http s : //www. g stu. by I . . . I kafe dra_ inzhene.nuyu_ lrunh
_ Haveprar:n_bHar reoMerp' fl H uH)KeHepH€ur rpaQr.rxa - Muucrufi ...mgvrk. bylsystem/fi les I lib I 2 .p df

HuxeuepHar rpa$uKa _ fpo4Heucxas o6lacrr _ Deal.by
grodnenskaya-oLl. oeat. byp5 g 9 1 g^9 g-inzherr.-uyu-grafi ka.html

I4Hxenepuar rpaSrEr<a engineering_graphics.spb.ru
I4nxeuepuar rpaSnra. Kparrafi xypc _ Monorpa$zu...

rae. ru >MoHorpa$uu>Kparxufi Kypc
zHxenepHaa rpa0rara window. edu.ru>Bpr6rzorexa. LrnxeHepHa, rpa6ura

_ HaqeprarejrbHarreoMerpr4.f,.I,IHxeHepH€urrpaSzxa....
Ing-Grafika.ru

Ka$e4pa Hnxenepnofi rpaQuKLt :: frannas crpaH'rla ig.vstu.by
I4Hx e n ep H aa rp as zra. rlp axrlrKyM rep. bntu. b y, np a*rrn"*yon

. z'xe'epHa.f, rpaQzra, Mrnp *"".-a*uqarb KHr.rn 6ecnnaruo
mirknig.com). . .grafika. . .inzhene maya_grafika.html

YouTube 
- Bnruu e1ufl

ru. wikipedia. org>youTube

7 -4 rl.epeqeHb HafJrflA'brx rr Apyr[x noco6ufi, MeroA[rrecKrrx peKoMeHAaqufiIIo rIpoBeAeHIrIO yveoHrrx lanrrnfi, a raKr(e MeroA[qecK[X MarepnaJroB KlrcrroJrb3yeMbrM n yve6noM rrpoqecce Tex'rrqecKr{M CpeAcrBaM

7.4.1 Mero4uvecKne per(oMenAarlrr
I - o. III. BrrcorlKa-f,, A. H. guxar, E. B. I4nrroruusa. f. M. Kann6anoa

,^"orto"rffi"
crequzurbHocrefr. - Morulen: EpV, 2014 _ 37c.,25 exg.2 H. H. fo6panen, E. B. zrr'uuna. Mero4zvecKlre yK€BaHr,r, KuHAuBuAymruo-rpaQI4qecKoMy3aAaHurc<<|IepeceveHUeIIJIocKlIX0"ryp,.
Morures: EPV, 2009 - 9c.. 30sxs

3 - 3. E. lo6poBoJrbcKa.fl, A. H. r{zxnr, o. A. Bopo6reaa. MeroAr4qecKueyKa3aHuf, Iro BbITIoJIHeHI4Io 3aftaHufl <<llepeceveHrre [oBepxHocrefi>>. - Moruren:BPy, 2010 - 16 c.,30ers.
4 - 3.M., Jlonureurco, o.A. Bopo6rena, JI.A. ArexHonuv, o.[II. Brrcoqxax,Jr'u' Eyp6o' M-ero4Ia'recKl4e yKa3aHlrr rro BhrrroJrHeHr.rrc saAaHufl <<pagreunrrecoeAr4HeHut>>. - Morures: EpV, 2013 _ 45 c.,215 ers.
5 - JI. A. Anex'oBr4rr, o. u. Brrcoqrae, B. JI. Mapvenro. Mero4r,rqecKr'eyKa3aHLrr fro BbrrroJrHeHLrro 3aAAHUfl <<coeAprs eaufl rpy6Hrre>. _ Moruren: Epv,2014 - 11c.,3Osxs.
6 - H' H' fo6pa-rrea, B. JI. MapveHrco, H.M. IOurrenu.{. MeroAu.{ecKlreyKa3aHnr ro reoMerputrecKoMy qepqeHr'ro. _ Morzren: Epy, 2012_ lg c., gg sxg.7 3'E. [o6ponor".*u", AJ]. r{raxnr, A.A. fopurroaa. MerogavecK'reyKa3a*Ufl fro BhrrronHeHrrro 3cKr43a BaJra. - Mornren: Epy, 2012 _ 23 c..gg ers.
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8 - H' H' fo6pa-uen, H'M. Iorurenuu. flpa*r4KyM ro KoMrrbrcrepHofr rpa6uxeHa 6ase crrcreMrr KOMTAC-3D. - Mornren: Epy, 2013 - 25 c.,76 exs.

7'4'2 rrra rcarrrr MyJrbrrr ueAn fi nrre n pe3eHTarl[ nnI - OcHoaHar HaAnracr, fOCT 2.104_6g, fip. p.,nfrl, I ceu.2 - llocrpoeHue KoHycHocrn 14 yKnona, llp. p. Nsl, II ceu.
3_, 4 - llocrpoeHlre conprxeurafi, np. p. J\b'I,' I[ cerra.
5 - fpa@uqecKoe o6os'a.reHr.re Marepr4€uroB, rlp.p.Nrl, II cerra.6 - O6paserl rurynbHoro JrLrcra,np 

-p 
Nol,2, it ..r.

7, 8 - ocHonsrre Lr AorroJrHr.TeJrbHbre BrrAbr, rlp. p. Ne3, II cerrr.9"'12 - OproronaJlbHEle npoeKllrrr4 reoMerpr.qecKr'x rer, flp. p. J,,lbs, II cerra.13 - llpocrbre pa3pesu, llf . p. J\b7, II cerra.
14 - Ce.renzx, llp. p. No9, If cerur.
15"' 1 7 - coeruHeHr4e qacrrd Bu&ac qacrbK) pa3pe3a, rlp. p. Nb7, II cerra.18, 19 - Cloxnue pa3pe3br, llp. p. Nsl1, II cerra^.
20,21 - ArcoHoMerpr.FrecKLre rpoeKrlprr4, rlp. p. J{bl3, II cerra.
2_2 -flocrpoeHue rruuvrucpe3a, hp.p.Nnf S, fi..r.
23 - O6pazoBaHr4e pe:r6', BuAhr pe:r6, llp.p.J\b',2, III cerra.24 - o6ozHaqeHlre craHAaprHbrx pe3b6, rlp.p. .lrnr, 2, III ceu.
?2'2! -krzo6paxeHrre pesr6'Ha qepre)Kax, rlp. p. Nrl,2, III ceu.2^! - Bulrt Kpere)KHhrx r.r3Aennfi, llp. p. Ilbl ,2,'3, III ceu.28,29 - coeAnneHr4e .qeranefi dorrov a urrlrJrbKofi, rlp. p. J\rbl- 4, III ce^a.30 - Tpy6Hbre coeAtrHeHLrfl,llp.p.JVt5, III ceu.3l - wrcrrufl c rpy6nrru" .o"4r" e'vrflM'r,flp. p. Nr5, 6, III cerra.32 - YntorHeHr{r uzgenuir,llp. p. .l\1b6, III ceM.'
33 - IllnoHorrHbre coeAHHeH^,IIp.p. lpA, III cervr.
34 - UJturleBhre coeAr4HeHux,fIp.p. Neg, III cerra.

1: - _cneqasuraqraa na c6opot""rfi qeprex, rlp.p.-r\br0, III cerra.36' 39 - veprex'r cBapHbrx coeALrH euufi,rlp. p. ),rb9, III cerra.40 - lloprAoK nocrpoeHlrf, 3cKr{3oB, llp p -n&if , III ceu.41 - Yeprex rzrofi Aer€uru, flp.p.mff , III ceu.
1? 

- l"p"Merpbr sy6varoro BeHrIa, llp p J\lbl2, III cenr.

1i - J:ptex:y6varoro KoJreca, llp. p. -nOf Z, tit cer,a.
44 - Mepzre*u'fi r4HcrpyMenr, rlp. p. .Irbl'r-r4, III cerra.45 - o6osHaqeHr{e uepoxoBarocrr4 Ha qeprexe. , flp.p. Nol5, III cerra46 - tlot6op uepoxoBarocrr,r, llp. p. IlblS, ttt ..r.
47 ...50 - Haneceur4e pa3Mepon, llp. p. l\lb 1 i_ t S, itt ..r.51 - gepre)K rrrroBofi c6opo.rHoreAraHr4rlbr, n; ; Ne6-9, IV cerra.

-52.-.56 
- geprexlr rlrrroBbrx 4eraaefi, flp. p. Ilbr 0-r7,IV cerra.I - Teua <<Bne4enue. Mero4 npoexqnfi. To.{ra B crrcreMe H, v, w>>

? - Tenaa l dlprrrra.r B cucreMe H, V, W>>3 - Terua 2 <MerprErrecKkre caoficrsa npoerqnfr>>4 - Tervra 3 <dlnocrocrb B cLrcreMe H, V, W)5 - Teva 4 <BsaI'IMHoe [oJIoxeH]Ie npruofi ]r rrJrocKocrr4, AB)rx urocrocrefi>>6 - Terraa 5 <<Mero4u npeo6p€BoBaHa, qeprexo)
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7 - Teua 6 dlonepxHocrn. O6rqrae cBe,rleHn r))

7 '4'3 rrpocrpa'crBeHHbr. r:r:f 
1 ro Haqeprarerrb'ofi reouerpnn1 - To.{ra B cucreMe nJrocKocrefi H, V, W. np. p. ,lf,2, I ceu.2"'4 - rpr^raa B clrcreMe nnocKocrefi H, v, w. np.p.J\1b2, I ce^a.5 - MeroA rpsMoyroJrb'oro rpeyronbHlrKa. rlp.p.J\b3, I ceu.

6 - llnocxocrb B cr.rcreMe nJrocKocrefi H, v, w. rlp p No3,4, I cervr.llosuqnoHHbre sa1altu Ha nnocKocrr{.
7 - Jruuus'ara6o*ruero HaKnoHa rrJrocKocrr4. IIp.p.Ne5, I ceu.
8 - flepeceqeH'e rruHvruc rroBepxHocrbrc. np.p.J\b5, I cerra.
9 - Mero4 BpauleHLr-f, BoKpyr rrkr'uuypoBHr. rlp.p.Js7, g,9, I ceu.10- MeroA 3aMeHbr rrJrocKocrefi upoexqzfi. rlp. p. Ne7, g, 9, I cerra.11...14 - Kaprachr noBepxHocrefi. llp.p.Nsl0, i..r.

7.4.4IIHcrpyueHT Arrfl r3Mepen nfl nKonTpoJrr
I4cuorrsyercr Ha rpaKruqecKr{x 3aHflruflxlll cerraecrpa, rlp. p. rr _ 17.I - IIJraHreHrIr4pKy ns; 2- pesr6oN,rep; 3 _ pa4nycorraep;

4 - MurpoMerp; 5 - Ko^,rnrexr o6pa:rloB rrrepoxoBarocrr4.

7.4.5 {era;ru rr y3Jrbr AJrfl AeTaJrrrpoBaH[fl
I'Icnorrsyerc-f, Ha rpaKrr,rqecKLrx 3aHflT"sxIII cerr,recrpa, flp. p. rr _ 17.L,2 - KopnycHbre Aeruuru; 3 - leralu c sy6ua*rM BeHrIoM;

4 - lerurb rr{rra "BAJI"; l - vsr' An, Aeruurr4poBaHr4r.

7.4.7 ffepeveHr
yve6Horvr rpoqecce

rrporpaMMHoro o6ecneqeHrlfl, rrcrroJrb3yeMoro B

I - CzcreMa KoMlrbrorepnofi rpa@urz KOMTIAC-10, rpaKrr.rqecKrre saHsr's Ns4,6,9, 10, 12, 14, l6,II cerra.


