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Pa6oqa51 rrporpaMMa )J,HCUHITJIHHbi cocTaBJieHa asTopaMH: 

.N'!! 
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YqeuaH cTeneub, 
,ll;omKHOCTb 

n /n yqeuoe3Bauue 

Ap3aMacues 
1 CepreH: K.T.H., )J,OUeHT 

BHKTOPOBHq 
2 HecTeposa K.T.H., )J,OUeHT 

TaMapa 
Bna)J,HMHPOBHa 

PeKOMeH}J.OBauo yqe6uo-MeTo}J.uqecKnM coBeToM 
HucTnryTa l}lyu}J.aMenTaJibHOro o6pa30BanuH 

ITpe)J,ce)J,aTeJib yqe6Ho-MeTO)J,HqecKoro coseTa 

ITpoTOKOJI N2 J' oT /Y. ??..f . 2011' r. 

Cor JiacoBauo: 

,.0:HpeKU1151 o6pa30BaTeJibHbiX rrporpaMM 

)J,OUeHT 
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HH:>KeHepHOH 
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rpa¢11K11 

.N'!! wHo pyKoBo}J.nTeJIH on, }J.JIH ,ll;omKHOCTb llo}J.pa3}1.eJieuue 
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}J.HCIJ.HUJIHHa 
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llO}J.DHCb 

~ 
~ 

T.H Afl(pepbeea 
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1. OlimAJI XAPAKTEPHCTHKA ,ll;HCIJ;HIIJIHHhl 

HA~PTATEJihHMI IEOMETPIDI 

l.l.AHHOT31J,HH CO)J.epiKaHHH )J.HCIJ,HDJIHHbl 

MeCTO )J.HCIJ,HDJIHHbl B CTpyKrype MO)J.YJIH, CBH3H C .l1.PYfHMH )J.HCIJ,HDJ1HH3MH MO)J.yJIH: 

,[(Hcu,ImJIHHa HA qEPTATEnhHA5I fEOMETPI151 BXO.ll:MT B 6a3oByiO qacTh 

o6pa30BaTeJihHOH ITporpaMMhl 23.05 .02 «TpaHCITOpTHhie cpe)l;CTBa CITeiJ,HaJihHOrO Ha3HalJeHM51» . 

H3y'leHHe .ll:HCIJ,HITJIHHhl HaiTpaBrreHo Ha ITo.nroTOBKY cTy.neHTOB K oco3HaHHOMY H rpaMOTHOMY 

BhrrrorrHemno TPY.ll:OBhiX <i>YHKIJ,MH o6IIJ,eHH:>KeHepHoro xapaKTepa, CB513aHHhiX c TPY.ll:OBhiMH 

,1l;eHCTBH51MH ITO rpa<iJH'leCKOMY OT06pa:>KeHHIO, ITpe)l;CTaBJieHHIO MH<iJOpMaiJ,HH M BhiiiOJIHeHMIO 

rpa<iJH'leCKOH lJaCTH pa3JIHlJHOH TeXHH'leCKOH )l;OKyMeHTaiJ,MH. 

O.nHa H3 rrraBHhiX 3a.naq Ha'lepTaTeJihHOH reoMeTpHH - <iJopMHpoBaHHe H pa3BHTHe 

ITpOCTpaHCTBeHHOrO BOCITpH51TH51, ITpOCTpaHCTBeHHOrO B006pa:>KeHH51 H ITpOCTpaHCTBeHHOrO 

reoMeTpH'leCKOrO MhiiiiJieHM51 - CITOC06HOCTeH JIHlJHOCTH, He06XO)l;HMhiX )l;JI51 KOHCTpyKTOpCKOH H 

TeXHOJIOrH'-IeCKOH ,1l;e51TeJihHOCTH. I103TOMY )l;HCIJ,HITJIHHa 51BJI51eTC51 TeopeTHlJeCKOM 6a30M ,1l;JI51 

OCBOeHH51 MalliHHOCTpOHTeJibHOrO qep'leHH51 H ITOCJie)l;yiOIIJ,MX o6IIJ,eiTpo<iJeCCHOHaJihHhiX H 

CITeiJ,HaJihHhiX )l;HCIJ,HITJIHH, Tpe6YfOIIJ,HX BhiiiOJIHeHH51 pa3JIMlJHhiX rpa<iJM'leCKMX ITOCTpOeHHM M 

pa3pa60TKH TeXHHlJeCKOH )l;OKYMeHTaiJ,HH B BH)l;e qepTe:>KeH. 

XapaKTepucTnKa co)J.epiKanuH )J.ucu,unnuubi: 

HaYepTaTenbHa51 reoMeTp1151 BKJlJOYaeT H3yYeHHe TeopHH 11 npaKTHKH rpaqmYeCKHX nocTpoeHHH 

reOMeTpHYeCKHX 06beKTOB- TOYKH, np51MOH, nnOCKOCTH, nOBepXHOCTH - C 11CnOnb30BaHHeM OpTOrOHMbHOrO 

MeTO)J,a npoeu,11pOBaH115I; 11X B3ai1MHOe nonO)I{eHHe 11 peweHHe 3a)J,aY nOCTpOeHI151 TOYeK 11 ni1HI1H 11X 

nepeceYeHI151 C 11CnOnb30BaHI1eM MeTO)J,OB BCnOMOraTenbHbiX CeKyllii1X nnOCKOCTeH, KOHIJ,eHTpH'leCKMX c<iJep; 

cnoco6bi npeo6pa3oBaHI151 npoeKu,11i1; nocTpoeHI1e pa3BepTOK. 

XapaKTepucTnKa MeTo)J.uqecKux oco6euuocTen )J.ncu,unnuubl: 

Y'le6HhiM ITpou,ecc ITO )l;HCIJ,MITJrn:He BKJIIOlJaeT rreKIJ,HH M ITpaKTM'leCKMe 3aH51TH51, 

caMOCT051TeJihHYIO pa6oTy cTy.neHTa. ITpH H3y'leHHH .ll:MCIJ,MITJIMHhi HCITOJih3YIOTC51 ceTeBhie yqe6Hhie 

Kypchi. ITpaKTH'leCKMe 3aH51TH51 ITpOBO)l;51TC51 c HCITOJih30BaHHeM MeTo.na rpyiTITOBoro o6y'leHH51. 

KoHTporrhHo- ou,eHOlJHhie MepoiTpH51TH51 TeKyme:H. aTTecTau,MM ITO .ll:MCIJ,HITJIMHe BKJIIO'laiOT TeCThi Ha 

10-15 MHHyT, paclJeTHO- rpa<iJM'leCKYIO pa6oTy H KOHTpOJihHYfO pa6oTy. BhiiiOJIHeHHe paclJeTHO

rpa<iJM'leCKOH pa60Thl, COCT051IIJ,eM H3 lJeTbipex 'laCTeH, H)l;eT ITaparrrreJihHO C H3yCJ:eHHeM 

TeopeTHlJeCKOrO H ITpaKTHlJeCKOrO MaTepHarra )l;HCIJ,HITJIHHhi. 

<l>opMa 3aKJIIOlJHTeJihHOrO KOHTpOJI51 ITpH ITpOMe:>KyTOlJHOM aTTeCTaiJ,MM - 3K3aMeH. ,Il;JI51 

ITpOBe,1l;eHH51 ITpOMe)KYTOlJHOH aTTeCTaiJ,MH ITO )l;MCIJ,HITJIHHe pa3pa6oTaHhl <iJoH)l; OIJ,eHOlJHhiX cpe,1l;CTB H 

6aJIJihHO-peHTHHrOBa51 CHCTeMa OIJ,eHKH yqe6HOH ,1l;e51TeJihHOCTH CTy)l;eHTOB. 

Ou,eHKa ITO .ll:HCIJ,HITJIMHe BhiCTaBrr51eTC51 B CHCTeMe EPC M HOCHT MHTerpHpoBaHHhiM xapaKTep, 

Y'lHThiBaiOIIJ,HM pe3yrrhTaThi ou,eHHBaHM51 yqacTH51 cTy.neHTOB B ay.nMTOpHhiX 3aH51TH51X, KalJeCTBa H 

CBOeBpeMeHHOCTH BhiiiOJIHeHH51 MeporrpH51THH TeKyiiJ,eM aTTeCTaiJ,HH, 3K3aMeHa. 

1.2. 51JbiK peanuJau,uu nporpaMMhi - PYCCKHM 

1.3. IIJiaHHpyeMhie pe3yJihT3Tbl OCBOeHHH )J.HCIJ,HDJIHHbl 

H3y'leHHe )l;HCIJ,HIIJIHHhi 51BJI51eTc51 3TarroM <iJopMHpoBaHH51 y cTy.neHTa crre.nyiOIIJ,MX KOMrreTeHu,Mil:: 

- CIIOC06HOCTh K a6cTpaKTHOMY MhiiiiJieHHIO, aHaJIH3y, CHHTe3y (QK-1); 
CIIOC06HOCTh CaMOCT051TeJihHO rrpH06peTaTb C IIOMOIIJ,hiO HH<iJopMaiJ,HOHHhiX TeXHOJIOrHH H 

HCITOJih30BaTb B rrpaKTHlJeCKOH ,1l;e51TeJihHOCTH HOBbie 3HaHM51 M yMeHH51, B TOM lJMCJie B HOBhiX 

06JiaCT51X 3HaHHH, HeiTOCpe,1l;CTBeHHO He CB513aHHhiX CO c<iJepOH ITpo<iJecCHOHaJihHOH 

,ne51TeJihHOCTH (OIIK-2); 
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cnoco6HOCTb CaMOCTO~TeJibHO HJIH B COCTaBe rpynnbl BeCTH HayqHbiH nOHCK, peaJIH3Y~ 

cneiiHaJibHbie cpe,n:CTBa H MeTO,Ubl norryqeHH~ HOBOrO 3HaHH~ (QIIK-6); 

- cnoco6HOCTb npOBO,UHTb TeopeTHqecKHe H 3KCnepHMeHTaJibHbie HayqHbie HCCJie,UOBaHH~ no 

nOHCKy H nposepKe HOBbiX H,UeH COBeprneHCTBOBaHH~ TpaHCnOpTHbiX cpe,n:CTB cneiiHaJibHOrO 

Ha3HaqeHH~ (IIK-2); 
CnOC06HOCTb onpe,n:eJI~Tb CnOC06bi ,UOCTH)I(eHH~ IIeJieH npoeKTa, Bbl5!BJI~Tb npHOpHTeTbi 

peiiieHH~ 3a,n:aq npH npOH3BO)l:CTBe, MO,UepHH3aiiHH H peMOHTe TpaHcnopTHbiX cpe,UCTB 

cneiiHaJibHOro Ha3HaqeHH~ (IIK-4); 

flrraHHpyeMblli pe3yJibTaT OCBOeH~ )l:HCIIHnJIHHbi B COCTaBe Ha3BaHHbiX KOMneTeHIIHH: 

CnOC06HOCTb pernaTb HH)I(eHepHbie 3a,n:aqH, HCnOJib3Y~ 3HaHH~, yMeHH51 H HaBbiKH no MeTO,UaM 

HaqepTaTeJibHOH reoMeTpHH )l:JI51 nOCTpOeHH~ H306pa)l<eHHH npOCTpaHCTBeHHbiX cpopM Ha nJIOCKOCTH. 

B pe3yrrbTaTe ocBoeHH~ ,n:HCIIHnJIHHbi cTy,n:eHT ,n:orr)I(eH: 

3uaTb: 

CBOHCTBa, 3aKOHbi, MeTO,Ubi npeo6pa30BaHHH 11 nOCTpOeH~ H306pmi<eHI1H 

npOCTpaHCTBeHHbiX reOMeTpl1qecKJ1X 06'beKTOB; 

MeTO,Ubi nOCTpOeHH51 o6paTHMbiX qepTe)KeH npOCTpaHCTBeHHbiX 06'beKTOB; 

H306pa)J<eHH~ Ha qepTe)I(e JIHHHH, nJIOCKOCTeH 11 noBepXHOCTeif; 

cnoco6hr npeo6pa3oBaH11~ qepTe)I(a; 

CnOC06bi peiiieHH51 Ha qepTe)I(aX OCHOBHbiX MeTpHqeCKHX H n03HIIHOHHbiX 3a,n:aq; 

MeTO,Ubi nOCTpOeHI151 pa3BepTOK. 

YMeTb: 

np11MeH51Tb MeTO)l:bi npOeKIIHOHHOrO 11306pa)I(eH~ pa3JIHqHbJX reOMeTpHqeCKHX 06'beKTOB; 

pernaTb II03HIIHOHHbie H MeTpHqeCI<He 3a,Uaqlf Ha qepTe)I(e; 

OIIpe,n:eJI51Tb BH)l: IIOBepXHOCTI1 11 3aKOH ee o6pa30BaH~; 

CTpOHTb pa3BepTKH pa3JIIfqHbJX IIOBepXHOCTeH. 

,LI:eMOHCTpHpOB3Tb H3BbiKH IIpOCTpaHCTBeHHOrO MbiiiiJieHH~ H OllbiT rrpe,UCTaBJieHH~ 

npe,n:MeTOB Ha qepTe)l<e. 

1.4. 06beM )J,HCIJ.HnJIHHbl 

0 6 qHoe o >yqeHHe 

Pacnpe.lleJieHHe o6heMa 
06beM ./lHCUHnJIHHbl JlHCUHnJIHHbl no CeMeCTpaM 

(•me.) 

.N'!! BH.llbl y'le6Hou pa6oTbl B T.'-1. 
n/n Bcero KOHT3KTH3SI 1 

'13COB pa6oTa 
(qac.}* 

I. Ay)J.uTopuble 3aHHTHH 51 51 51 
2. fleKIIHH 17 17 17 
3. ITpaKTHqeci<He 3aH51TH51 34 34 34 
4. fla6opaTOpHbie pa60Tbl 0 0 0 
5. CaMOCTOHTeJibuasr pa6oTa cry)J,eHTOB, 

BKJIIOqaH BCe BH)J,bl TeKyiiJ.eU 3TTeCT31J.HH 
75 7,65 75 

6. IlpOMem)'TOqnaH 3TTeCT3IJ.HSI 18 2,33 3(18) 
7. 06IIJ.nii o6beM no yqefiuoMy nJiauy, qac. 144 60,98 144 
8. 06IIJ.nii o6beM no yqefiuoMy nJiauy, 3.e. 4 4 
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*KOHTaKTHaR pa6oTa COCTaBJIReT: 

B n/n 2,3,4 - KOJIWieCTBO qacOB, paBHOe 06beMy COOTBeTCTBYJOll(ero BM.ll:a 3aHRTMH; 
B n.5 - KOJIWieCTBO qacos, pasHoe CYMMe o6beMa speMeHM, Bhi.ll:eJieHHoro npeno.nasaTemo Ha KOHCYJibTaUMM B 

rpynne ( 15% OT o6beMa ay.nHTOpHbiX 3aHRTMH) 11 o6beMa speMeHM, Bhi.ll:eJieHHoro npeno.nasaTeJIJO Ha PYKOBO.li:CTBO 
KypCOBOH pa60TOH/npoeKTOM O.li:HOfO Cry.ll:eHTa, eCJII1 OHa npe.nycMOTpeHa. 
B n.6- KOJTWieCTBO qacos, pasHoe cyMMe o6beMa speMeHH, Bhi.ll:eJieHHoro npeno.nasaTemo Ha npose.nemie 

COOTBeTCTBYJOII.I,ero BM.ll:a npoMe>KyToqHQH aTTeCTal.(l111 O.li:HOfO CTy.ll:eHT3 11 06beMa BpeMeHM, Bhi.ll:eJieHHOfO B paMK3X 

.li:MCUHIIJIMHhi Ha pyKoso.ncTBO npoeKTOM no MO.li:YJI IO (ecn11 OH npe.uycMoTpeH) o.nHoro cry.neHTa. 

2. CO,li;EPJKAHIIE ,li;IICQIIllJIIIHhl 

Ko)J. 

pa3)1.eJI Pa3)1.eJI, TeMa 
Co)J.ep~auue 

a, )J.H CI.J,HIIJIHHhl * 
TCMhl .·. 

MeTo~ npoeQuposauun. BH.ll:bi npoeKUHH B HIDKeHepHOM .nene H HX npHMeHe~i1e. 

llpoeKQHH TOqKH TipoeKL.J,I-111 L.J,eHTpaJibHbie H napaJinenhHbie. Cnoco6bi :; 

Pl npoeL.J,HposaHllil. CHcTeMa ycnoBHhiX o6o3Hal.Jemli1 B : 

Hal.JepTaTeJlhHOH reoMeTpHH. ilHBapHaHTHbie CBOHCT~~ 
OpTOfOHa.JlbHOfO npoei.I,HpOB3Hllil. flpoeKI.I,MM TOl.JKM. ;,: 

llpoeKQHH npBMOH Cnoco6hi 3a,D,aHIDI np51MOH. Tip51Mbie qacTHoro M o6UI._ero 

nono)KeHH5l. CsoHCTBa npoeKI.I,HH np51MhiX JlMHHH qacl-Horo 

P2 nonmi<eHI-151. Onpe.neneHHe HarypaJibHOH sellHl.JHHhi H yrnos 

H3I<J10 H3 I< IIJ1 0CKOCT51M npoeKI.I,MH 0Tpe3Ka 11p51MOH o6I.IJ.ero 

IIOJTQ)KeHI151 CIIOC060M np51MOyrOJlbHOrO TpeyrOJlhHHI{a. 

flpoeKQHH DJIOCKOCTH Cnoco6hi 3a,D,aHllil nnocKOCTH. TinocKOCTM qacTHoro iii 

06I.IJ.ero IIOJTO)KeHllil. flpHHa,D,Jle)KHOCTb TOl.JKM M 11p511\:iOH 

P3 nn ocKOCTH. Oco6bie JlHHHH nnocKOCTH. OTHOCHTeJlhHOe 

IIOJTO)KeHHe IIJIOCKOCTeH. 0THOCMTeJlbHOe TIOJlO)KeHHe np5IMOH 

l1 IIJ10CKOCTI1. 

Cnoco6hi npeo6pa3osauun C noco6bi npeo6pa3oBaHllil npoeKL.J,HH. 3aMeHa nnocK? cTeH 
P4 npoeKQHH npoeKL.J,HH. Cnoco6bJ spaUI.eHIDI. 

PS 
llosepXHOCTH MHororpaHHMKH. KpHBbJe nosepXHOCTH. Cnoco6bi 3a,D,aHIDI 

110BepXHOCTeH. flosepXHOCTM BpaUI.eHllil . 

llepeceqeuue nosepxuocTu Cel.JeHHe rrosepxHOCTH nnocKOCThiO. Tiepecel.JeHMe rrp5IMOH 

P6 DJIOCKOCThiO H DpBMOH JIHHHI1 110BepXHOCTH. 
; 

., 

: 
JIHHHeif . , 

"' 
llepeceqeuue nosepxuocTeii. B 3aHMHOe nepecel.JeHHe nosepxHocTeH. MeTo.n 

P7 MeTo~ scnoMoraTeJihHhiX BCIIOMOraTeJTbHbiX CeKylli.HX 11JIOCKOCTeH. 

CeKyliiHX DJIOCKOCTeif 
llepeceqeuue nosepxuocTeii. qacTHbie cnyqaH nepeceqeHllil rrosepXHocTeH. ; 

P8 MeTo~ scnoMoraTeJihHhiX MeTo.n scrroMoraTeJibHhiX KOHI.I,eHTpHqecKHX c<f>ep. l\ 
KOHQeHTpuqecKHX c4lep '· 

I 

PaJsepTKH PaJsepTKH. CsoHCTBa pa3sepToK. Cnoco6bl nocYpoefriui 

P9 pa3BepToK. PaJsepTKH Koeyca H L.J,HJIHH,D,pa. 

H epa3BepTbiBaeMbie rrosepXHOCTH 

.• .. 
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3. PACIIPE,IJ;EJIEHIIE yqEJiHOrO BPEMEHII 

3.1. Pacnpe,a;eJieHHe ay,a;nTopuoH: uarpy3KH H MeponpmiTHH caMOCTOHTeJibHOH pa6oTbi no paJ,a;eJiaM LJ;HCIIHDJIHHbi 
06beM Jl i!I CUI!I nil i!I Hbl (3a4.eA.): 4 

Pa3Aei1 AIIICL\IIInil iii Hbl 
AyA IIITOpHble 

CaMOCT05lTeilbHa5l pa6oTa: 8111Abl , KOI1 111 4eCT80 Ill 06beMbl Meponpi!IS1TIIIVi 
3aH5lTIIIS1 4ac. 

noArOTOBKa K 
jj noArOT08Ka K 

<.i BblnonHeH I!Ie caMOCTOl1TeilbHbiX KOHTPOilbHbiM noArOTOBKa K aTTeCT841110 HHbiM Meponpi!I S1TIII 1- ayAIIITOpHbiM <.i "' 0 

"' ~ 10 3aHS1TIIIS1M (4aC.) 
~ :;; "' jj "' s 1- c. :;; Q) 1- 1- 0 >:S:-::; ::11 0 "' 10 

~1 Q) Q) 10 J: ro 
f- 1- "' ro a. c. "' ro :>; s Q) 

~ ~ c:; >:S: s Q) :;; c; 
Hai!IMeH08aH I!Ie pa3Aena, TeMbl 0 ::r s 

Q) Q) 

"' "' J: 
:r ~ ~ <:[ :;f Q) u a. 0 "' "' c. c:; Q) 0 ... s ro "' 0 :T 1- Q) ::r a. c. 1- s ro 

~ ~ "' !;: a. u 
<:[ :s: aJ 

Q) 
0 <:{ 0 c:; 0 c: ro 10 ;,:: >- a. ro 0 "' c c:; u ... 0 0 Q) ... ... 
(.) Q) Q) 
aJ (.) (.) 

aJ aJ 

P1 MeTOA npOe4111 P08aH IIIS1 . npoeKL\ 111111 10 4 2 2 6 6 2 
T04KIII, npS1M OVi 

P2 n poeKL\ 111111 npl1 MOVi 14 6 2 4 8 8 2 

P3 npoeKL\ 111111 nilOCKOCTIII 18 8 2 6 10 10 2 

P4 npeo6pa308aHI!Ie npoeK4111Vi 13 6 2 4 7 7 2 
P5 n o8epxHOCTIII 7 3 1 2 4 4 1 
P6 n epece4eHI!Ie no8epxHocn1 12 6 2 4 6 6 2 

nilOCKOCTbiO Ill npS1MOVi Ili!IHI!IeVi 
P7 MeTOA 8cnoMoraTenbHbiX ceKYll.IIIIX 14 8 2 6 6 4 2 

nilOCKOCTeVi 
P8 MeTOA 8CnoMoraTeilbHbiX 12 6 2 4 6 6 2 

KOH4eHTp1114eCKIIIX c¢ep 
pg Pa38epr KIII 26 4 2 2 22 4 2 

Bcero (<tac), 6e3 y4eTa noArOT08KIII K 126 51 17 34 0 75 55 17 
aTTeCTal\I!IOHHbiM Meponpi!IS1TIII5lM: 

Bcero no .Q11C411nni1He (4ac.) : 144 51 93 

*CyMMapHbiVi o6beM 8 4acax Ha Meponpllll1TI!Ie yKa3bl8aeTCl1 8 CTpoKe «Bcero (4ac.) 6e3 y4eTa 
nOArOT08KIII K aTTeCTal\IIIOHHbiM Meponpi115lTIIIS1M» 

Q) 
s Q) 
f- s 

"' f-
J: "' ro J: 

"' ro 

"' ci.. Q) ro 0 J: 
s J: 

a. ::; 0 
Q) hi u 

a. 
~ 0 

10 
ro ro a. c:; c 

4 

6 

8 

5 
3 

4 

2 

4 

2 

38 0 

8HeayAIIITOpHbiX pa60T (KOI1 1114.) Meponpllll1TIII l1 ,QIIIC411n1111He (48C.) 
M KOI11114. . . 

ti 
!;: :;; e a. . :i Q) >- 0 "' . . ro 0 f- J: ro ro 

ro f- a. a. ro ::; "' . . f-
f- 0 0 1:: a. u ro !;: 0 
0 10 Ill Q) ::; Q) f- 10 . 

8 ~ 10 ro f- >S f- "' :T 0 Q) ro ::; 
0 e- s. 10 0 ro a. n s a. >-

0 a. Ill c; -8- ro ro a. 0 s ... "' 0 0 ro f- a. 1:: ... "' Ill 

~ ~ 
Q) "' ro 1:: .; a. a.O Q) ro "' "' "' 1:: 1:: "' >S J: u u "' '- 10 ro 0 u 0 
aJ J: >- 0 ro ' ro aJ .0 c; 

3 Q) a. ~a. Ill Ill c; 
:T J: "' 0 0 c; 

8 ~ '- s f- u 0 0 ro s a. lD u 
::; -& ~ 

s 0 a. a. a. ;,:: 
c; <:[ 10 :T ~ >- f-

~1 
0 ro s 0 ro ;,:: J: 
t::[ Ill u a. ~ a. ro 0 

L ci: Q) "' Q.. 
;,:: 

J: a. ro 
Q) a. :s; c 

J: 
f- Q) 
Q) ::; 
:T ro ro "' C') "' (T) 

2 1 

18 1 

0 18 0 0 0 0 0 0 18 0 0 2 2 0 

B T.4. npoMe>KJ'T04Hal1 an ecTa4111 l1 0 18 0 ( 
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4. OPrAHII3AIJ;IUI IIPAKTIIqECKIIX 3AIDITIIM, CAMOCTOHTEJibHOM 
PAJiOTbl IIO ,[(HC:QHIIJIHHE 

4.1. Jla6opaTopnhie pa6oThi 

<me npeoycMompel-lo» 

4.2. IlpaKTnqeCKHe 33HHTHH 

~ ... 
e:( eo: .,Q HoMep 0 ~ 

~ TeMa3aHHTHH 
~ 

e:( 
~ M 33HHTHH 

~ !-< 
c. 

Memo() npoeu.upoaaHUR. llpoe«u.uu mo~t«.u 

Pl 1 
1 <JacTh PrP: To<JKa. llpHMaH. 
11HBap11aHTHble CBOHCTBa OpTOfOHaJlbHOfO 

npoeLJ,HposaHIHI. OpToroHMbHbiH LJepTe)!( TOLJKH. 

llpoe«.t(UU npRMOU 

2 
OpToroHMbHbie npoeKLJ,HH np$1MOi1 JlHHHH LJaCTHoro H 

06lll,ero nOJlO)KeHH$1. 0THOCHTeJlbHOe nOJlO)KeHHe 

P2 
np$1MbiX. 

IlporpaMMHpOB3HHhiH KOHTpOJih 3H3HHH DO TeMaM 

3 
npo<JuTaHHhiX JieKI)HH (IlK): IIK-1. 
Cnoco6 np$1MOYfOJlbHOfO TpeyroJlbHHKa. np$1Ma$1 H 

o6paTHa$1 3a.UaLJH. 

llpoeKt(UU llJlOCKOCntU 
2 ... acTh PrP: IIJiocKocTh. 

4 
OocTpOeHHe npOeKLJ,HH nJlOCKHX qmryp, 

npHHa_uJle)!(alli,HX nJlOCKOCTH 06lll,ero nOJlO)KeHH$1, C 

P3 
HCnOJlb30BaHHeM OC06biX JlHHHH nJlOCKOCTH. 

KouTpOJih BhmoJiueuuH 1 <JacTu PrP. 
IIK-2. 

5 OepeceLJeHHe np$1MOH H nJlOCKOCTH. nocTpOeHHe 

np$1MOH, nepneH.UHKYJl$1pHOH nJlOCKOCTH. 

6 0JlOCKOCTH napMileJlbHbie H nepneH.UHKYil$1pHble. 

IIK-3. 
Cnoco6bi npeo6pmoaaHUR npoe«u.uu. 

7 3 <JaCTh PrP: Ilpeo6pa3osauue npoeKIJHH. 3aMeHa 

(nepeMeHa) nJlOCKOCTeH npoeKLJ,HH. 

KouTpOJih BhiDOJiueuuH 2 •racTu PrP. 
P4 IIK-4. 

Cnoco6bt npeo6pmoaaHUR npoe«u.uu. 

8 
3 <JacTh PrP: llpeo6pa3osauue npoeKIJHH. Cnoco6 

spalll,eHH$1 BOKpyr npoeLJ,HpyiOlli,HX ocei1 . Cnoco6 

nJlOCKOnapMileJlbHOfO nepeMelll,eHH$1 . 

DK-5. 
I1 oaepxHocmu. 

PS 9 
4 <JaCTh PrP: llepece<Jeuue nosepxuocTeif. 
Pa3BepTKH. 
OpHHa.une)KHOCTb nosepxHOCTH TOLJKH H np$1MOi1 JlHHHH. 

P6 10 
llepece~teHue noaepxHocmu n!loc«.ocmb/0 u npRMou 
JlUHUeu. 

BpeMH ua 
npose)J,enue 

33HHTHH (qac.) 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
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Ce<teHHe nosepxHOCTH nJJOCKOCTbiO. Onpe,ll,eJJeHHe 
HarypaJibHOH seJJH'IHHbi ce<teHH51. TeJJo c Bbipe30M. 

11 
llepece<teHHe nosepXHOCTH np51MOH JlHHHeH. 
KouTpoJih BhmoJiueuuH 3 qacTu PrP. 
Ilepece<teuue no6epxuocmeii. Memo{) 
BcnoJJtozamenbllbtX ce«yw,ux nnoc«ocmeii 

12 llOCTpOeHHe Jli1HI1H nepece<teHI151 nosepXHOCTeH 
cnoco60M BCnOMOraTeJlbHbiX CeKyW,HX nJJOCKOCTeH npH 

P7 HaJIH'IHH npoeUHPYIOW,eH nosepXHOCTH. 

llocTpoeHHe JJHHHH nepece<teHH51 nosepxHOCTei1 

13 cnoco6oM BCnOMOraTeJlbHbiX CeKyW,HX nJJOCKOCTeH 6e3 
npoeu.Hpy!Ow,ei1 nosepxHOCTH. 

16 KouTpOJihHaH pa6oTa 

Ilepece<teuue no6epxuocmeii. Memo{) 
14 BcnoMozamenbllbtx «ouu.eumpu<tec«ux cqJep. 

P8 llacTHbie cJJy<taH nepece<teHH51 nosepxHocTei1. 

15 
lloCTpoeHHe JJHHHH nepece<teHH51 nosepxHocTei1 
cnoco6oM scnoMoraTeJlbHbiX KOHUeHTpH<teCKHX ccl>ep. 

PmBepm«u. 

P9 17 
Pa3sepTbiBaeMbie 11 Hepa3sepTbiBaeMbie nosepxHOCTH. 
llOCTpOeHHe pa3BepTOK. 
KouTpoJih BhmoJiueuuH 4 qacTu PrP. 

Bcero: 

4.3.fipuMepuaH TeMaTUKa C3MOCTOHTeJihHOH pa60Thl 

4.3.1. llpuMepHhiH nepeqeuh TeM ,LJ;OMamuux pa6oT 

«He npei>ycMompeHO» 
4.3.2. llpuMepnhiH nepeqeuh TeM rpalJ»uqecKux pa6oT 

<<He npei>ycMompeHo» 
4.3.3. llpuMepnhiH nepeqeuh TeM pelJ»epaTOB (Jcce, TBopqecKux pa6oT) 

<<He npei>ycMompeHO» 
4.3.4 fipHMepHaH TeMaTUKa HH,LJ;HBH,LJ;yaJJbHhiX HJIH rpynnOBhiX npoeKTOB 

<<He npei>ycMompeHO» 

2 

2 

2 

2 

2 

2 

2 

34 qaca 

4.3.5. llpuMepnhiH nepeqeuh TeM pacqeTHhiX pa6oT (nporpaMMHhiX npo,LJ;yKTOB) 

<<He npei>ycMompeHo» 
4.3.6. llpuMepnbiH nepeqeub TeM pacqeTuo-rpalJ»uqecKux pa6oT 

B Teqemre CeMeCTpa CTy,IJ;eHThl BhiTIOJ1H51IOT pacqeTHO-rpaqmqecKyiO pa6oTy, OXBaTbiBaiOW:YIO 

see TeMhi ,IJ;HCU:IUIJlHHbi «HaqepTaTeJ1nHa51 reoMeTpH51» . 

4.3.7. fipuMepHbiH nepeqeuh TeM KypCOBhiX npoeKTOB (KypcOBhiX pa60T) 

<<He npei>ycMompeHO» 
4.3.8. fipHMepuaH TeMaTUKa KOHTpOJihHhiX pa60T 

«IlocmpoeHue 3aOaHHbZX moi.JeK u JLUHUU nepecei.JeHU5l» 
4.3.9. fipuMepuaH TeMaTUKa KOJIJIOKBHYMOB 

«He npei>ycMompeHO» 
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5. COOTHOIIIEHIIE PA3)1,EJIOB )J,IICI.(lfllJIIIHhl II llPIIMEIDIEMhiX 
TEXHOJIOriiM OJiYqEHII51* 

AKTHBHble MeTOL(bl ofiyqeuHH 

,lJ;HCTaHIIHOHHble 

o6pa30BaTeJibHble TeXHOJIOrHH H 

JJieKTpouuoe o6y•teuue 

KoA pa3L(eJia, TeMbl 

L(HCIIHUJIHHbl 

Pl - P9 

~ 
0 

~ 
0.. 
0:: 
('j 
:I: 

!2 
<]) 
0 
0.. 
c: 

::0 
0.. 
':s:: 
<]) 

::0 
cc 
0 
<::: 
<]) 

h[ 

<]) 
:s:: 
:I: 
<]) 
:r 
;>-. 

1.0 
0 
<]) 
0 
:I: 
::2 
<]) 

<::: 
1.0 
0 
0.. 
t:: 

<]) 
:s:: 
:I: 
<]) 
:r 
;>-. 

1.0 
0 
<]) 
0 
cc 
0 
t:: 
t:: 
;>-. 
0.. 

!:--. 

* * 
*OTMeHITh 3Be3JJ:OqKOH MJIM .n:pyrMM CMMBOJIOM npMMemieMhie TeXHOJIOrMM o6yqeHM51 no 
pa3JJ:eJiaM If TeMaM JJ:MCUMnJIMHhi. 

6. llPOI.(E)J,YPhl KOHTPOJI51 II OI.(EHIIBAHII51 PE3YJihTATOB QJiyqEHII51 
(llpHJIO~CHHe 1) 

7. llPOI.(E)J,YPhl OI.(EHIIBAHII51 PE3YJihTATOB OJiYqEHII51 B PAMKAX 
HE3ABIICIIMOrO TECTOBOrO KOHTPOJI51 (llpuJio~eHue 2) 

8. <I>OH,IJ, OI.(EHQqHhiX CPE,IJ,CTB )1,JI51 llPOBE,IJ,EHII51 TEKYUJ,EM II 
llPOME)I(YTQqHQM ATTECTAI.(lflf llO )J,IICI.(lfllJIIIHE (llpuJio~eHue 3) 

9. yqEJiHO-METQ)J,IfqECKOE II IIH<I>OPMAI.(IIOHHOE OliECllEqEHIIE 
)],If CI.(lfllJIIIHhl 

9.1.PeKOMCH}J.yeMaH JIHTeparypa 

9.1.1.0CHOBH3SI JIHTeparypa 

1. rop.n:oH B . 0., CeMeHUOB-OmeBCKMH M.A. Kypc HaqepTaTeJihHOH reoMeTpMM: Yqe6. 
noco6Me JJ:JI51 BhiCIII. TexH. yqe6. 3aBe.n:eHMH I Ilo.n: pe.n:. B . 0. fop.n:oHa, IO.E.IiBaHoBa. -
24-e M3JJ:., cTep. - M. : BhiCIIIa51 IIIKorra, 1999. - 270 c. 

9.1.2.)1,onoJIHHTeJILHaH JIHTeparypa 

1. fop.n:oH B. 0 . C6opHMK 3a.n:aq no Kypcy HaqepTaTerrhHOH reoMeTpMM : yqe6. noco6Me 
JJ:JI51 cTy.n:eHTOB BTY30B I B. 0 . fop.n:oH, IO . .6. IiBaHOB, T. E. CorrHueBa ; no.n: pe.n:. IO . .6. 
I1BaHoBa. l13JJ:. 9-e, cTep. M.: BhiCIIIa51 IIIKorra, 2003 . - 319 c. 

2. <DporroB C.A. HaqepmTerrhHa51 reoMeTpM51. C6opHMK 3a.n:aq: yqe6Hoe noco6Me JJ:JI51 
cTyJJ:eHTOB MaiiiMHOCTpOMTeJihHhiX M npM6opocTpOMTeJihHhiX cneuMarrhHOCTeii By3oB I 
C. A. <DporroB .- 3-e M3JJ:., MCIIp. - MocKBa : HH<DPA-M, 2013 .-172 c.: MIT. 
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9.2.MeTO)l.UIJeCKHe pa3pa60TKH 

IToHeTaesa, HaTamur XpHcm<PoposHa. Ha-y:epTaTeni>Ha5.l reoMeTpH5.l: Pa6o"l!a5.l TeTPa)J,b ,11,n5.r 
cTy,LJ,eHTOB scex <PopM o6y-q. scex crreu:. I H .X. IToHeTaesa, H.B. TiaTpyrnesa. - EKaTepHH6ypr: 
I13,LJ,-BO 11TIQ Yp<l>Y, 2014. 

9 .3.IIporpaMMnoe o6ecneqeuue 

Microsoft Word, PowerPoint. 

9.4. lia3hl )l.3HHhiX, uu«<JopMaiJ;UOHHO-CDpaBOIJHbie H DOHCKOBhie CHCTeMhl 

Mozilla Firefox, Internet Explorer, 
3oHanbHM Hay"l!Ha5.l 6H6nHoTeKa YpanbcKoro <Pe,LJ,epanbHoro yHHBepcHTeTa http://lib.urfu.ru/ 

9.5.3JieKTpOHHhie o6pa3oBaTeJihHhie pecypchi 

• EapaHosa JI.B ., EacTpHKOB B .B ., JlyKHHCKHX C.B ., CH,LJ,5.lKHHa T.H., Illapbmosa E.A. 
Ha-y:epTaTenhHM reoMeTpH5.l. 11mKeHepHa5l rpaQlHKa. 
http :/ /study. urfu.ru/ Aid/ViewMeta/12123 

• EnhKHHa JI.IO., 11cTOMHHa 3.3., KHpHnnosa T.H., JlyKHHCKHX C.B., Mop03osa H .H., 
HecTeposa T.B., TiaTpyrnesa H.B. TioHeTaesa H .X., CeMeHosa H.B. HaqepTaTenhHM 
reoMeTpH5I H .l.fH)I{eHepHM rpaQlHKa. . 
http:/ /study. urfu.ru/ Aid/ViewMeta/7203 

10. MATEPHAJihHO-TEXHHqECKOE OliECllEqEHHE )];HCQHllJIHHhl 

Cse)l.euun o6 ocuaiiJ;euuocTu )l.ucu;unJIHHhi cneu;uaJiu3uposaunhiM u Jia6opaTopuhiM 
o6opy,ll.osauueM 

Ay,LJ,HTOpH5I ,LJ,n5l rrpose,LJ,eHH5I neKUHH H rrpaKTHqecKHX 3aH5ITHH ,LJ,OJI)I{Ha 6hiTh ocHaii.J;eHa 
KOMIIhiOTepoM, MYJihTHMe,LJ,HMHhiM rrpoeKTopoM .11 HacTeHHhiM 3KpaHOM. 
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IIPIIJIO)KEHIIE 1 
K pa6o-..eu nporpaMMe LJ,ucu,unnuubl 

6. llPOI..I,E,LI,YPbl KOHTPOJUI II Oli,EHHBAHIDI PE3YJibTATOB OliYqEHIDI B 
PAMKAX TEKYIIJ,EH II IIPOME)KYTOqHOH ATTECTAIJ,IIII IIO 

,LI,HCI..I,llllJIHHE 

6.1. Becosou K03cllcllnu,ueuT JHa"IJHMOCTH LJ,ucu,unJIHHhi - 100·(4)/330= 1,212, B TOM qH:cne, 
K03cllcllnu,HeHT 3H3"1JHMOCTH KypCOBhiX pafioT/npOeKTOB, eCJIH OHH npeLI,yCMOTpeHhl - 0 
(KypCOBM pa6oTa He npeLI,yCMOTpeHa) 

6.2.IJpou,eLI,ypb1 TeKyllleH H DpOMe~TO"liHOH 3TTeCT31J,HH no LJ,HCIJ,HnJIHHe 

l.JieKIJ,HH: K03cllcllHIJ,HeHT 3H3"1JHMOCTH COBOKYnHhiX pe3yJihT3TOB JieKIJ,HOHHhiX 33HHTHH- 0,2 

TeKylllaH 3TTeCT31J,HH ua JieKIJ,HHX [nepettuc!lumb CpOKH - MaKCHMaJihH 
TWT-ImpO! l bT-l0-011eT-tO'-IT-Ible MeponpU5lmufl, C65l3GT-IT-lble c ceMecTp, aH ou,euKa B 
JleK11Ufl.i11U] y-..e6uaH ueLJ,eJIH 6annax 

IJpo2paMMUp06GT-IT-lblU KOT-tmpO!lb 31-laT-tUU (IlK) no meMaM 
1-3, 5, 7, 8, 9 100 

JleKl4UU: flK- 1, flK-2, flK-3, flK-4, flK-5 

Becosou K03cllclluu,ueuT Jua-..uMocTu peJyJihTaToB TeKymeu aTTecTau,uu no JieKIJ,HHM- 0,6 
IIpoMe:tKyTo-..uaH aTTecTau,nH no JieKu,HHM - 3K3AMEH 
Becosou Ko3cllcllnu,ueuT JHa"liHMOCTH pelyJihTaTOB npoMe~To-..uou arrecTau,uu no JieKIJ,HHM -
0.4 

2. fipaKTH"lleCKHe/ceMUHapCKHe 33HHTHH: K03cllcllnu,HeHT 3H3"1JHMOCTH COBOKynHhiX 
pe3yJihT3TOB npaKTH"IJeCKHxfCeMUHapCKHX 33HHTHH- 0,8 

TeKylllaH aTTecTau,uH ua npaKTH"lleCKuxlceMuuapcKnx CpOKU - MaKCHMaJihH 

33HHTUHX [ nepettUC!lUmb KOT-tmpO!lbT-1 0 - 011eT-t O'-IT-Ible ceMecTp, aH ou,euKa B 

M eponpU5lmUfl, C65l3GT-IT-lble C npaKmUtteCKUMU/ceMUT-tapCKUMU y-..e6uaH ueLJ,eJIH 6annax 

3aT-IflmU5lMU l 
2.1. BbmO!lHeHue KOT-tmpo!lbT-tOU pa6ombz 1-15 40 
2. 2. BbmO!lHenue pacttemHo- zpar/JuttecKoii pa6ombz I - 17 60 
Becosou K03cllcllnu,ueuT Jua-..uMocTu peJyJihTaToB TeKymeu aTTecTau,uu no 
Dp3KTH"IJeCKHM/CeMHH3pCKHM 33HHTHHM - 1 

IIpoMe~To-..uaH aTTecTau,nH no npaKTu-..ecKuM/ceMuuapcKHM 33HHTHHM - (ue 
npeLI,ycMoTpeua) 
Becosou K03cllcllnu,ueuT Jua-..uMOCTH peJyJihT3TOB npoMe~To-..uou arrecTau,uu no 
npaKTH"lleCKHM/CeMHHapCKHM 33HHTHHM - 0 

3. Jla60p3TOpHbie 33HHTHH: K03cllclluu,ueHT 3H3"1JHMOCTH COBOKYDHhiX pe3yJihT3TOB 
Jia6opaTOpHhiX 33HHTUH -0 (He npeLI,yCMOTpeHbl) 

6.3. IIpou,eLI,yphl TeKYmeu u npoMe:tKyTo-..uou aTTecTau,uu Kypcosou pa6oThl (He 
npe.D;yCMOTpeHa) 

6.4. Ko3«Jl4mu,ueuT Jua-..uMocTn ceMecTpOBhiX peJyJihT3TOB ocsoeuuH LJ,ucu,unJIHHhi 

IIopHLJ.KOBhiH uoMep ceMecTpa no y-..e6uoMy Ko3cllclluu,ueuT JHa"IJHMOCTH peJyJihTaTOB 
DJiauy, B KOTOpOM OCB3UB3eTCH LI,UCIJ,HnJIHH3 OCBOeHHH LJ,HCIJ,HnJIHHhl B CeMeCTpe 

CeMecTp 1 1 

*B cny"'!ae npoBe.D;eHR51 npoMe)l(yToqHoii arrecTaU:RR no .D;RCU:RIInRHe (3K3aMeHa, 3aqeTa) 
MeTO.D;OM TeCTRpoBaHR51 Rcnonh3YJOTC51 o¢Ru;RanbHO yTBep)I(.D;eHHbie pecypcbi: ATII1M Yp<l>Y, 
CKY,IJ; Yp<l>Y, RMeiOmRe cTaTyc 30P Yp<l>Y. 
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llPHJIOJKEHHE 2 
K pa6oqeu nporpaMMe )];HCIJ,HUJIHHhl 

7. llPOIJ;E)l;YPbl OIJ;EHHBAHIDI PE3YJibTATOB OJiYqEHIDI B PAMKAX 
HE3ABHCHMOrO TECTOBOrO KOHTPOJUI 

,l(JIH npoBeAeHHH npoMemyToqnou arreCTau,uu ucnoJILJyeTcH CMYJ(C Ypt/JY. 
BpeMSI TecniposaHH.SI 60 MH.H. 

qH.cno 3a)J;aHH.H B TecTe 50 lilT. 

Bhi6op 3a.[l;aHH.H - cnyqaiiHhiM o6p a30M H.3 COOTBeTCTBYIOliiero pa3.ll;ena, 6e3 

IIOBTOpeHH.SI. 

[CmpyKmypa mecmoebzx MamepuaJZoe npu ucno!lb3oeaHuu CMYJJC Yp<PY] 

,UnSI rrpose.ll;eHH.SI rrpoMe)KyToqHoH. arreCTa:U:HH rro TeMaM P7 H. P8 BhiiiOJIH5IeTC5I 

IIOCTpOeHH.e JIH.HH.H rrepeceqeHH.SI IIOBepXHOCTeH BpyqHyiO. CTy)J;eHT )J;eMOHCTpHpyeT HaBhiKH. 

H.crronh30BaHH.5I anropH.TMa rrocTpoeHH.5I nHHH.H rrepeceqeHH5I Ha rrpHMepe 3a.[l;aHHh~ 

rrepeceKaiOliiHXC5I rrosepxHOCTeif . 

KoA PaJAeJI KoA TeMa HnAeKc HauMenoBa- qHCJIO 

pa3)1;eJia )];HCIJ,HUJIHHhl TeMbl Bapua- HUe 3a)];aHHH 
li,HH TeMbl Bapuau,uu B TeCTe 

Pl, P2 HaqepTaTenhH 010 MeTO.ll; rrpoeK:o;H.H:. vOll ITnocKOCTH 1 
aSI reoMeTpHSI OpToroHanhHhie rrpoeK:o;HH: 

rrpoeK:UH.H ToqKH. H. v012 ITpoeK:UHH 3 
IIpSIMOH nHHH.H. TOqKH. 

ITpoeK:UHH 2 

v013 
oTpe3Ka 

rrp5IMOH 

o6mero 

IIOJIO)KeHH5I 

ITpoeK:UHH 3 

v014 
oTpe3Ka 

rrpSIMOH 

qacTHoro 

rrono)KeHH5I 

v015 Cne.ll;hi rrpSIMOH 2 

P3 020 OpToroHanhHhie v021 ITnocKOCTH 
,.., 
.) 

rrpoeK:UHH o6mero 

rrnocKOCTH. rronmKeHH5I 

v022 ITnocKOCTH 2 
qacTHoro 

rrono)KeHH5I 

v023 3a.[l;aHHe 1 
IIJIOCKOCTH 

v024 Cne)J;hi 

IIJIOCKOCTH 

v024 Oco6hie nHHHH 2 
IIJIOCKOCTH 
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PS 030 ITosepxHOCTH v031 ITosepxHOCTH 3 
spamemur 

v032 MHororpaH- 2 
HHKH 

v033 BHHTOBhie 1 
IIOBepXHOCTH 

v035 Knaccml_n1.Ka- 1 
UIUI 

IIOBepXHOCTeif 

P4 . 050 Cnoco6hi v051 3aMeHa 

npeo6pa3osamur IIJIOCKOCTeif 2 
npoeKUHH npoeKUHH 

v052 BpameHHe 1 
BOKpyr 

npoeuHpYJO-

W:HX oceH: 

v055 fiJIOCKOIIapan- 2 
nenhHOe 

nepeMemeHHe 

v056 Cnoco6hi 1 
npeo6pa3oBa-

HH51 npoeKUHH. 

06mHe 

CBe,IJ;eHH51 

P9 040 Pa3BepThiBaHHe v041 Pa3BepThiBa-

IIOBepXHOCTeif. HHe rpaHHhiX 1 
IIOBepXHOCTeif 

v042 Pa3sepThiBa- 1 
HHe 

UHJIHH,D;pHqec-

KHX 

IIOBepXHOCTeif 

v043 Pa3BepThiBa- 1 
HHe 

KOHHqecKHX 

IIOBepXHOCTeif 

v045 Pa3sepTKH. 1 
06mue 

CBe,IJ;eHH51 

P6, P7, 060 0THOCHTeJibHOe v061 0THOCHTeJih-

P8 IIOJIO)l(eHHe ToqeK, HOe 
2 

IIp51MbiX, IIOJIO)KeHHe 

IIJIOCKOCTeif H IIp51MhiX 

IIOBepXHOCTeif. v062 flpHHa,IJ;Jie)l(-

HOCTh TOqKH H 
2 

np51MOH JIHHHH 

IIJIOCKOCTH 

v063 flpHHa.n;ne)l<-
2 

HOCTb TOqKH H 
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np.HMOM JII1HI1I1 

llOBepXHOCTH 

v064 0THOCI1TeJib-

HOe 

llOJIO)I(eHHe 

llJIOCKOCTeM 

v065 ITepecelfeHHe 1 
llOBepXHOCTH 

np.HMOM 

JIHHHeM 

v066 CelJeHHe 1 
llOBepXHOCTH 

v067 ITepecelJeHHe 5 
nosepxHOCTeH: 

v068 ITepecetieHHe 1 
llJIOCKOCTH 

npSIMOM 

JIHHHeH 

Bcero 3a,11,auuu 50 

14 



11PHJIOJKEHHE 3 
K pafioqeu nporpaMMe /l,HC~unJiunhi 

8. <I>OH.LJ: OI(EHOqHhiX CPE.LJ:CTB ,l1;JUI 11POBE.LJ:EHIDI TEKYili,EH II 
11POMEJKYTOqHOH A TTECT AI(HH 110 .LJ:HCI(HI1JIHHE 

<l>OH,Il, O[(eHOLIHhiX Cpe,IJ,CTB ITpe,IJ,Ha3HaLieH ,IJ,JUI O[(eHKI1: 

1) COOTBeTCTBI1SI <lJaKTHLieCKI1 ,IJ,OCT11rHyThiX Ka)K,Il,hiM CTy,IJ,eHTOM pe3yJihTaTOB OCBOeHI1SI 

,IJ,HC[(I1ITJII1Hhl pe3yJihTaTaM, 3aiTJiaH11pOBaHHhiM B <lJopMaTe ,IJ,eCKpHIITOpOB <<3HaTh, yMeTh, 

11MeTh HaBhiKI1» (IT . 1 .3) 11 ITOJI;nieHI1SI Ha OCHOBe nPC 11HTerp11pOBaHHOH O[(eHKH ITO 

,Il,11C[(I1ITJII1He; 

2) ypOBHSI OCBOeHI1SI 3JieMeHTOB KOMITeTeH[(I1H, COOTBeTCTBYIOIU11X 3TaiTy 113yLieHI1SI 

,Il,I1C[(I1ITJII1Hhl. 

8.1. KPMTEPHM O:QEHHBAHIDI PE3Y Jlh T ATOB KOHTPOJihHO-OI(EHOqHhiX 
MEPOI1PIDITHH TEKYili,EH II 11POMEJKYTOqHOH ATTECTAI(HH 110 
~HCQUllJIHHEBPAMKAX6PC 

8.1.1. YpoBeHh OCBOeHI1SI 3JieMeHTOB KOMITeTeH[(I1H, COOTBeTCTBYIOI[(11X 3TaiTy 113yLieHI1SI 

,IJ,I1C[(I1ITJII1Hhi, B ycJIOBI1SIX ITp11MeHeHI1SI EPC c 11CITOJih30BaH11eM Kp11Tep11eB 11 IIIKaJihi oueHoK, 

yTBep)l<,IJ,eHHhiX YMC 11HCTI1TyTa* : 

KpuTepuu IIIKaJia o~euoK 
Pei1TI1Hr pe3yJihTaTa YpoBeHh ocBoeHI1SI 

OCBOeHI1SI ,Il,I1C[(I1ITJII1Hhl OueHKa ITO ,IJ,11CU11ITmme 3JieMeHTOB 

Rup (6aJIJihi EPC) KOMITeTeH[(11H 

100- 80 0TJII1LIHO BhiCOK11H 

80- 60 Xopoiiio 3aLITeHO IToBhiiiieHHhiH 

60-40 Y,IJ,oBJieTBOp11TeJihHO IToporoBhiH 

MeHee 40 Hey,IJ,oBJieTBOpHTeJihHO He 3aLITeHo 
3JieMeHThl He 

OCBOeHhl 

*) OITI1CaHHe Kp11Tep11eB 11 IIIKaJI CMOTpeTh Ha caitTe 11HCTI1TyTa; KO)J, ,IJ,OCTyiTa: 

https://rnmi .urfu.ru/:fileadmin/user_ upl oad/site_15364/templ ates/doc/KriteriiUrovnjaOsvoenijaE 

HlementovKompetenciiPrilzucheniiDiscipl iny.p d f. 

8.1.2. ITpoMe)l(yTOLIHM aTTeCTaU11SI ITO ,IJ,11CU11ITJII1He ITpe,IJ,cTaBJISieT co6oit KOMITJieKCHyiO 

O[(eHKy, OITpe,IJ,eJISieMyiO ypOBHeM BhiiiOJIHeHI1SI BCeX 3aiTJiaH11pOBaHHhiX KOHTpOJihHO

O[(eHOLIHhiX MepOITp11SITI1H (KQM), Ka)l(,IJ,Oe H3 KOTOphiX 11MeeT CBOIO 3HaLII1MOCTh, 

YLII1ThiBaeMyiO ITPI1 oiTpe,IJ,eJieHI1H pei1TI1Hra pe3yJihTaTa ocBoeHI1SI ,IJ,11CU11ITJII1Hhi Rup . 

11crroJih3yeMhiH Ha6op KOM 11MeeT cJie,IJ,yiOIUyiO xapaKTep11CTI1Ky: 

N2 
<l>opMa KOM 

3HaLII1MOCTh 
CoCTaB KOM 

IT liT KOM 

1 
ITporpaMM11poBaHHhiH KOHTpOJih 

0,2 
fl}!Tb KOMnJleKTOB 3a,UaHHH Ha 15 

3HaHI1H ITO TeMaM JieK[(I1H (IJK) MHH)'T no TeMaM JleKLJ,HH 

2 KoHTpOJihHM pa6oTa 0,2016 
TpH 3a,UaHHSI B COCTaBe KOHTpOJlbHOH 

pa6oTbi. 

3 PacLieTHo-rpa<lJI1LiecKaSI pa60Ta 0,3024 
LJ:eTbipe 3a,UaHHSI B COCTaBe pacLJeTHO-

rpa<!JHLJeCKOH pa60Tbl 

4 3K3aMeH 0,296 
KoMnJleKT H3 40 TeCTOBbiX 3a,UaHHH 

( p a3.uen 7). 

~ 1 
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Ha6op H 3HaqHMOCTb nepeqHcrreHHbiX KOM peamnosaHbi B EPC JJ.HCIJHnJIHHbi (eM. 
ITpHrro:~~<eHHe 1). XapaKTepHCTHKa cocTasa 3aJJ,aHHH KOM npHBeJJ,eHa B pa3JJ,erre 8.3. 
8.1.3. OueHKa 3HaHHH, YMeHHH H HaBbiKOB, npoJJ,eMoHcTpHpoBaHHbiX cTyJJ.eHTaMH npH 
BbiiTOJIHeHHH OT)J,eJibHbiX KOHTpOIIbHO-OIJeHoqHbiX MeponpH5ITHH H OIJeHOqHbiX 3aJJ,aHHH, 
BXO)J,SIIIJ:HX B HX COCTaB, ocy:w;eCTBJI5IeTC5I C IIpHMCHCHHCM CJIC)J,YJ:OIIJ:CH IIIKaJibl OIJCHOK H 
KpHTepH:eB: 

Yposuu ou,euKu 3Ha'IHMOCTh 

JJ.OCTH:lKeHHH 
KpuTepuu JJ.JIH onpeJJ.eJieuuH ypoBHH JJ.OCTumeuuM: ypOBHH OU,eHKH 

cryJJ,enTa BbmorrHeHHoe ogeHoqHoe 3aJ!aHHe: R 
) 

BbiCOKHH (B) COOTBeTCTByeT Tpe6oBaHH.SIM*, 3aMeqaHHH HeT 0,9 

CpeJJ.HHH (C) 
COOTBeTCTByeT Tpe6oBaHH5IM*, HMeiOTC5I 3aMeqaHH5I, 

0,65 
KOTOpbie He Tpe6YJ:OT 065I3aTeJibHOfO ycTpaHeHI-:15! 

IToporOBbiH (IT) 
He B nOJIHOH Mepe COOTBeTCTByeT Tpe6oBaHH5IM* , 

0,4 
eCTb 3aMeqaHH5I 

HeJJ,ocTaToqHbiH (H) 
He COOTBeTCTByeT Tpe6oBaHH5IM*, HMeeT 

0,15 
cy:w;eCTBeHHbie OIIIH6KH, Tpe6yro:w;He HCIIpaBJieHHSI 

HeT pe3yrrbTaTa (0) He BbiiTOJIHeHO HJIH OTCYTCTByeT 0 

,ll;rrSI onpeJJ,erreHHSI HaqHcrrSieMoro 6arrrra EPC no oueHoqHoMy 3aJJ,aHHIO, 
rrpeJJ.yCMOTpeHHbiH JJ.JISI Hero MaKCHMaJibHbiH 6arrrr yMHO)I(aeTcSI Ha 3HaqJ1MOCTb ypoBHSI 
BbiCTasrreHHOH oueHKH ( c oKpyrrreHHe JJ.O uerroro qHcrra). 

*) Tpe6oBaHH5I H ypoBeHb )J,OCTmKeHHH CTyJJ,eHTOB ( COOTBeTCTBHe Tpe6oBaHI15IM) IIO Ka)K)J,OMY 
KOHTporrhHo-oueHoqHoMy MeponpHSITHIO onpeJJ,errSieTcSI c yqeToM KpHTepHeB, yTsep:II<JJ.eHHbiX 
YMC HHCTHTyTa; KOJJ. JJ.OCTylla: 

https://mmi. urfu.ru/fil eadmin/user _upload/site _ 15364/templates/doc/KriteriiU rovnjaOsvo 
enij aEHlementov KompetenciiPrilzucheniiDisci pliny. pdf. 

8.1.4. OueHKa yqacTHSI cTyJJ.eHTa B ayJJ.HTOpHbiX 3aHSITHSIX (rroce:rn:eHHe 3aHSITHH) B 6arrrrax 
TexHorromqecKoH: KapTbi EPC onpeJJ,errSieTCSI 110 HToraM BbiiiOJIHeHHSI 5-H 3aJJ,aHHH 
11pOrpaMMHpOBaHHOf0 KOHTpOII5I (IJK) ITO TeMaM JieKIJHH. 

8.1.5. OueHKa 110 JJ.HCIJHIIJIHHe onpeJJ,errSieTCSI no IIIKarre EPC Yp<DY Ha ocHoBaHHH pei1THHra 

pe3yJibTaTa ocsoeHHSI JJ.HCUHnJIHHbi R H,!l, , OllpeJJ,eJISieMoro no <PopMyrre: 

RH)J, = 0,2BT1VteK + 0,504(BTI<Kmp + BTI<pzp) + 0,296BTI<:JKJ, 

r.n:e BTI<ReK - 6arrrr TexHorrorHqecKoH: KapTbi EPC 3a BbiiTOJIHeHHe 5-H 3a)J,aHHH ITK rro TeMaM 

rreKUHH; 

BTI<Kmp - 6arrrr TexHorrorHqecKoi1 KapTbi EPC, rrorryqeHHbiH cTyJJ.eHTOM rro KOHTpOrrbHOH 

pa6oTe; 

Bri<pzp- 6arrrr TexHorromqecKoH: KapTbi EPC, norryqeHHbiH cTyJJ.eHTOM 3a pacqeTHO-

rpa<PHqecKyro pa6oTy; 

BrKCJKJ - 6arrrr TexHorrorHqecKoH: KapTbi EPC, norryqeHHbiH cTyJJ.eHTOM npH cJJ,aqe 3K3aMeHa. 

8.2. KPHTEPHH Oll,EHHBAHIDI PE3Y Jib TATOB IIPOMElKYTQqHQll 
ATTECT AII;HH IIPH HCIIO.Jib30BAHHH HE3ABHCHMOrO TECTOBOrO 
KOHTPOJIH 

I1p11 npOBe)J,eHHH He3aBHCHMOfO TeCTOBOfO KOHTpOJISI KaK <PopMbl npOMe)l<yTOqHOH 
aTTeCTaiJHI1 npHMeHSieTC5I MeTO)J,HKa OijeHHBaHHSI pe3yJibTaTOB, npeJJ,naraeMaSI pa3pa6oTqJ1KaMI1 
TeCTOB. ITpoueHTHbre noKa3aTeJIH pe3yJibTaToB He3aBHCHMoro TeCTOBoro KOHTponSI nepeBOJJ.SITCSI 
B 6arrnbr npoMe)l<yToqHoi1 aTTecTaUHH 110 1 00-6arrnbHOH IIIKarre B EPC: 
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1. B CJiyqae 6aJIJihHOH OU:eHKH ITO TeCTY (6JIOKaM, qacniM TeCTa) ITepeBOJJ:HTC.SI ITpOU:eHT 

Ha6paHHhiX 6anJIOB OT o6mero qJ1cJia B03MO)KHhiX 6anJIOB ITO TeCTy; 

2. ITpH OTCYTCTBHH 6aJIJihHOH OU:eHKlf ITO TeCTY ITepeBOJJ:HTC.SI ITpOU:eHT BepHO BhUIOJIHeHHhiX 

3a,ll,aHHH TecTa, OT o6mero qHcna 3a,ll,aHHH. 

8.3. OIJ,EHOqHhiE CPE,[(CTBA ,[(.IDI llPOBE,[(EHIDI TEKYIIJ;EH 
II llPOME)KYTOqHOH ATTECTAIJ,IIII 

8.3.1. flepeqeuh 3a,[(aHUH KOHTpOJihHOH pafiOThl 
KoHTpOJihHM pa6oTa BKJIIOqaeT TPH 3a,n:aHH51 ITO TeMaM: 

ITOCTpOeHHe TOqeK ITepeceqeHH.SI ITp.SIMOH JIHHHH C ITOBepXHOCThiO; 

ITOCTpOeHHe JIHHHH ITepeceqeHH.SI 3a,ll,aHHhiX ITOBepXHOCTeH MeTOJJ:OM BCITOMOraTeJibHhiX 

CeKyW:HX ITJIOCKOCTei:f; 

ITOCTpOeHHe JIHHHH ITepeceqeHH.SI ITOBepXHOCTeH MeTO,ll,OM KOHU:eHTpHqeCKHX ccpep . 

8.3.2. llepeqeuh 1a.r.auuii: pacqeTuo-rpacJmqecKoii pafiOThl 
PacqeTHO- rpacpHqecKa51 pa6oTa COCTOHT H3 4 - X qacTeH, CO,ll,ep)J(aW:HX 3a,ll,aHH51 ITO CJie,ll,yiOW:HM 

TeMaM : 

1 qacTh - TipoeKU:HH ToqKifH ITP.SIMOH. CIToco6 ITP.SIMoyronhHoro TpeyroJihHHKa. 

2 qacTh - B3aHMHoe paciTOJIO)J(eHHe reoMeTpHqecKHX o6oeKTOB. 

3 qacTb- CIToco6hi ITpeo6pa3oBaHH51 ITpoeKU:HH. 

4 qacTb - TiepeceqeHHe ITOBepxHocTei:f. Pa3BepTKa. 

8.3.3. flpUMCpHhiC 3a,[(aHUH ,[(JIH npOBC,[(CHUH flK (TCCTOB) B paMKaX yqefiHhiX 3aHHTUH 
Tio TeMaM ,ll,HCU:HITJIHHhl HCITOJih3YIQTC51 IT.SITh KOMITJieKTOB 3a,ll,aHHH ,ll,JI.SI ITporpaMMHpOBaHHOrO 

KOHTpOJI.SI 3HaHHH (TIK) ITO MaTepHanaM ITpOqHTaHHhiX JieKU:HH. TipHMep OJJ:HOrO 

HHJJ:HBH.Il.YaJihHOro BapHaHTa 3a,ll,aHH51 113 TIK- 5: 

8.3.4. llepeqeuh sonpocos .[(JIH no.r.roTOBKU K lK3aMeuy no .r.ucu.unJiuue: 

1. MeTo,n: ITpoeKU:HH. OcHOBhi H3o6pa)J(eHH.SI ITpe.nMeTOB Ha ITJIOCKOCTH. BHJJ:hi ITpoeKU:HH. 

2. l1HBapHaHTHhie CBOHCTBa OpTOrOHaJihHOrO ITpOeU:HpOBaHH.SI. 

3. TipoeKIIHH ITp.SIMOrO yrna. 
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40 Orrpe)l,eneHI1e paccTOjJHI1jl OT ToqKI1 )1,0 rrpj!MOHo 
50 ITpoeKU:1111 ToqeKo 
60 ITpoeKU:1111 oTpe3Ka rrpj!MOHo 
70 ITpj!Mhie qacTHoro rrono:>KeHI1jlo 
80 ITpHMhie o6IIIero rrono:>KeHI1jlo 

90 Orrpe)l,eneHI1e HaTypanbHOH Benl1qi1Hhi 11 rrono:>KeHI1jJ (yrnhi <p 11 \V) OTpe3Ka rrpj~MOH 
o6IIIero rrono:>KeHI1jlo Crroco6 rrpj!MoyronhHOro TpeyronhHI1Kao ITpj!MaH 11 o6paTHM 
3a)l,aql1o 

100 0THOCI1TeflhHOe ITOflO:>KeHI1e rrpHMhiX fli1HI1Ho 
110 Cne)l,hi rrpHMOH ni1HI111o 
120 ITnocKoCTho Crroco6hi 3a)l,aHI1jl rrnocKOCTI1 Ha qepTe:>Keo 
13 0 ITnocKOCTh o6IIIero rrono:>KeHI1jlo 
140 Cne)l,hi rrnocKOCTI1o 
15 0 ITnocKOCTI1 qacTHoro rrono:>KeHI1jlo 
160 ITocTpoeHI1e rrpoeKU:11H rrnocKI1X qmrypo 
17° ToqKa 11 rrpHMM B rrnocKOCTI1 o6IIIero rrono:>KeHI1Ho ITp11Ha)l,ne:>KHOCTh TOqKI1 11 rrpHMOH 

flflOCKOCTI1o 
180 Oco6hie ni1H1111 rrnocKOCTI1 o 
190 ITocTpoeHI1e rrpoeKU:11H rrnocKoH: qmryphi no oco6hiM ni1HI1HM rrnocKOCTI1 o 
200 Crroco6hi rrpeo6pa3oBaH11jl rrpoeKU:11H: BpaiiieHI1e BOKpyr rrpoeu:11pyiOIIII1X oceH:, 

rrnocKorrapannenhHoe rrepeMeiiieHI1e, crroco6 JaMeHhi rrnocKOCTeH: rrpoeKU:I1Ho 
ITp11MeHeHI1e crroco6oB rrpeo6pa3oBaHI1jl rrpoeKIJ:I1H K perneHI1IO rro311U:110HHhiX 11 
MeTp11qecKI1x Ja)l,aqo 

21 0 0THOCI1TenhHoe rronmKeHI1e rrpHMOH 11 rrnocKOCTI1o Orrpe)l,eneHI1e BI1)1,11MOCTI1 y•mcTKOB 
rrpj~MOHo 

220 ITp11Ha)l,ne)I<HOCTh rrpHMOH rrnocKOCTI1o 
23 0 ITocTpoeH11e rrapannenhHhiX rrpj!MhiX 11 rrpj!MOH, rrapannenhHOH rrnocKOCTI1o 
240 ITocTpoeHI1e rreprreH)l,I1KynjlpHhiX rrpj!MhiX 11 rrpHMOH, rreprreH)l,I1KynjlpHoH: rrnocKOCTI1o 
250 ITepeceqeHI1e rrnocKocTeHo 
260 ITocTpoeHI1e B3ai1MHO rrapannenhHhiX rrnocKocTeifo 
270 ITocTpoeHI1e B3ai1MHO rreprreH)l,I1KynHpHhiX rrnocKocTeH:o 
280 ITepeceqeHI1e rrpj!MOH 11 rrnocKOCTI1 o 
290 MeTo)l, KOHKYPI1PYIOIII11X ToqeK rrp11 orrpe)l,eneHI111 BI1)1,11MOCTI1 yqacTKOB rrpHMOHo 
300 KoHcTpy11poBaHI1e rroBepxHocTeH o 
310 Knaccm)mKaiJ:I1jJ rroBepxHocTeH:o Crroco6hi 3a)l,aHI1jl rroBepxHOCTeHo 
320 MHororpaHH11KI1o 
330 IToBepxHOCTI1 BpaiiieHI1jlo 06pa30BaHI1e 11 113o6pa:>KeHI1e rroBepxHocTeH: BpaiiieHI1Ho 
340 06pa3oBaHI1e, 113o6pa:>KeHI1e TopOBhiX rroBepxHocTeH:o CeqeHI1e 11x rrnocKOCThiOo 
350 CeqeHI1e rroBepxHocTeH: rrnocKOCThiOo CeqeHI1e U:11fli1H)l,pa rrnocKOCThiOo CeqeHI1e KOHyca 

rrnocKOCThiOo CeqeHI1e ccpephi rrnocKOCThiOo 
360 CeqeHI1e MHororpaHH11Ka rrnocKOCThiOo ITepeceqeHI1e rroBepxHOCTI1 11 rrpHMOHo 
370 B3ai1MHoe rrepeceqeHI1e rroBepxHOCTeHo MeTO)l, ceKyiii11X rrnocKOCTeHo 
380 B3ai1MHoe rrepeceqeHI1e rroBepxHOCTeHo MeTO)l, ceKyiii11X ccpepo 
390 Pa3BepThiBaHI1e rroBepxHocTeH:o ITocTpoeHI1e pa3BepTKI1 KpyroBoro KoHyca 11 U:11ni1H)l,pa 

MeTO)l,OM arrrrpOKCI1MaU:I111o 
400 Teno c Bhipe30Mo ITocTpoeHI1e rrpoeKU:I1Ho Orrpe)l,enemre BI1)1,11MOCTI1 rrpoeKU:11H mu-m:ti 

rrepeceqeHI1jl CeKyiii11X flflOCKOCTeH (11n11 fiOBepXHOCTeH) 11 KOHTypa 11CXO)l,HOrO Tenao 

8.3.5. ti:JIH npose,LJ;enuH JKJaMeua no ,LJ;ucu,unJiuue HALJEPTATEflhHA5I fEOMETPl15I 

HCDOJih3yeTCH fiaHK 33,l1;3HHH Yplf>Y, KOTOphiM BKniOqaeT 3a)l,aHI15I C aBTOMaTI1311pOBaHHOH 11 
3KCilepTHOH rrpoBepKOHo ABTOMaTI1311pOBaHHM rrpOBepKa OXBaThiBaeT KOMrrneKC 
TeopeTI1qeCKI1X 3HaHI1H, He06XO)l,I1MhiX rrp11 BhiiTOnHeHI111 qepTe)Kao ,[(njl aBTOMaTI1311pOBaHHOH 
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npoBepKH HCllOJlh3yeTC51 TeCT C 30-50 3a,ll,aHH51MH, Bbi6HpaeMbiMH ,li,J151 KmK,li,OrO CTy,ll,eHTa 

cnyqafiHhiM o6pa30M H3 cooTBeTCTBYIOIIIero pa3,ll,ena, 6e3 nOBTopeHH51. BpeM51 TeCTHpoBaHH5l 40 
- 60 MHH. CTpyi<Typa 3a,ll,aHHH npHBe,ll,eHa B pa3,ll,ene 7. ,[(n5I 3KcnepTHoi1 nposepKH 

HCll0Jlb3yiOTC51 KOMnJieKTbl 3a,ll,aHHH, KOTOpbie ll03BOJ15IIOT O~eHHTb peaJIH3a~H:IO TeopeTH:qeCKlfX 

3HaHHH npH BbinOJIHeHH:lf qepTe)l(a. 
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9. JlliCT PErliCTPAUllli ll3MEHEHIIM B PAJiQqEM TIPOrPAMME 
,LI;ll CUIITIJiliHhl 

HoMep 
Bcero 

llO)J,UHCb 
HoMep 

npOTOKOJia 
,LI;aTa 

OTBeTCTBeuuoro 
JIHCTa 33Ce)1,3HHH JIHCTOB 

H3MeueuuU: 
33Ce)1,3HHH 

Kaclle)J.pbi 
3a sueceuue 

Ka«!Je)J,pbl 
B )J,OKyMeHTe 

H3MeueuuU: 
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