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PaGouast mporpamma auciumiuHel «HaueprareabHas reoMeTpus M HHKCHEpHad rpaduKa»
coCTaReHa B COOTBETCTBHMHU ¢ TpeboBaHusMH (DejlepaibHOro rocyiapcTBeHHOrO 00pa3oBaTeILHOTO
cranjapra Beiciiero obpasosanns (®I'OC BO), yTBEpRACHHOIO [Tpukasom MunucrepcTsa
obpasosanus u Hayku Poccuiickoil ®Denepanru 14.12.2015 r. Ne 1470. PabGoyas mnporpamma
npenHasHadeHa Ul MOATOTOBKM Oakaiaspa 10  HAmpaB/CHHIO 23.03.03 Dxcmayaranus
TPAHCIOPTHO-TEXHOJIOTHYECKHX MAMIMH U KOMILIEKCOB, npo¢puias — CepBHC TPAHCHOPTHBIX H
TEXHOJIOTMYeCKHX MAIIHH H 000py/10BAHuUS.

Hacrosnias pabouas  Hporpammva JHCUMIUIMHBI  COCTaB/ieHa B paMKax  OCHOBHOM
npoecCHOHATBHON 00pa30BaTeIBHON MPOrpaMMBbl (OIIOII) u yunThIBaeT OCOOEHHOCTH 00y4YeHHUS
Npy MHKJIIO3UBHOM 00pasoBaHuu JMIL C OrpaHMYEHHBIMH BO3MOKHOCTAMH 310POBBS (OB3) nu
HHBaIUI0B. '

COCTABHTEND — KAHAMAAT TEXHHYECKHUX Hayk, JoueHT Kadeapbl « TeXHONOTHS M MEXaHU3aLms
JKMBOTHOBOJICTBA U HIuKeHepHas rpaduka» Topbees M.I'.

PaGouasi IporpaMMa JIHCLHMIUIMEBI OOCYXKIeHa Ha 3acellaHuu kadenper TexHoioruu H
MEXaHM3aIH HKHBOTHOBO/ICTBA M HHXKEHEPHOH rpaduku

«01y» eppans 2018 r. (mpotoxon Ne 6).

3a. kadenpoit  «Texuonorms ¥ MEXaHH3ALMS
JKMBOTHOBO/ICTBA U WHXKeHEepHas rpadukay,

JIOKTOp TEXHHYECKHX HayK, npodeccop H.C. Ceprees

PaGouas mporpaMma JMCUHILUTHHBL 07100peHa = MeTOMHYCCKOM KOMMCCHEH  HHJKEHEPHO-
TEXHOJIOTHYECKOoro (axylbrera a

«07» pespans 2018 r. (mpotokon Ne 5 ).

[Ipescenarennb METOAMYECKON KOMHCCUH
MHKEHEPHO-TEXHOTOTHYECKOTO (haKyIIbTeTa, /
KaH/IM/1aT TEXHHYECKUX HayK, JOIEeHT /_/ o ALI1. 3eIpsiHOB

Jupexrop Hay4noit 6u01H0TCKH 7.~ EJL Jlebenena
E:

(8]



10.

11.

12.

COAEPXKXAHHUE

[Tnanupyemble pe3yabTaThl O0y4eHHUS MO JUCHUILIUNHE, COOTHECEHHBIE C IUIaHU-
pyeMbiMu pe3ynbratamu ocBoeHus OITOIT

1.1. Ienp u 3aga9u JUCITUTLIMHBI

1.2. Tlnanupyemsbie pe3ylbTaThl 00YUYCHHUS M0 NUCIUIUTMHE (TIoKa3aTenu chop-

MHPOBAHHOCTH KOMIIETECHITUI)

Mecto aucuumiaunsel B ctpykrype OITOIT

O0beM TUCIUIUTMHBI U BUJIBI Y4eOHOU pabOThI

3.1.  Pacmpezaenenne oObemMa AUCIUIUIHHBI 110 BUJAM y4eOHOU paboThI

3.2.  Pacmpenenenue yaeOHOrO BpeMEHH IO pa3zesiaM U TeMaM

CrtpykTypa U colepkaHue JUCIUTIITNHBI

4.1. CopepkaHue TUCUUTLIIUHBI

4.2. CopepxaHue JEKIUH

4.3. CopaepxaHue 1aOOpaTOPHBIX 3aHATUI

4.4. Bunael v cofep:KaHUE CaMOCTOSTEIIHHON pabOThl 00YJAFOIITIXCSI
Y4ebHO-MeToIn4ecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00yJatoITXCs
0 TUCIUIUINHE

@DOoH OLIEHOYHBIX CPEJCTB JJIsl MPOBEACHUS MPOMEKYTOYHON aTTecTaluu o0y-
YaIOIMIMXCS 10 JUCIUILINHE

OcHoOBHasl ¥ JOTIOJIHUTEIbHAS Y4eOHAas JIUTeparypa, HeoOXoauMas JJisi OCBOCHUS
JUCIUILTAHBI

Pecypchl nHpOpMaIOHHO-TETEKOMMYHUKAIMOHHOU ceTH «HTepHeT», Heo0xo-
JUMBbIE JJI1 OCBOCHUS JUCIUIINHBI

MeTtoaudeckue yka3anusi sl 00y4arouXcs 0 OCBOCHUIO TUCITUTUTHHBI
NudopmaninoHHble TEXHOJIOTUH, UCTIOIb3yEMbIE IIPU OCYIIECTBIEHUU 00pa3oBa-
TEIHHOTO IMpoliecca Mo AUCIUILTUHE, BKITIOYAs MepeueHb IPOrpaMMHOT0 obecrie-
YeHUs] U UHOOPMALIMOHHBIX CTIPABOYHBIX CUCTEM

MartepuanpHO-TeXHUUYECKas 0a3a, HeOOXoaUMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO IMpoLiecca Mo AUCIUILITNHE

WNunoBarnmonubie popmbl 00pa3oBaTEeNbHBIX TEXHOIOTHIA

[Tpunoxenue Nel. @oHJ OLIEHOYHBIX CPEACTB I TEKYIIETO KOHTPOJIA yCIleBae-
MOCTH Y TIPOBEJCHUS MPOMEKYTOYHON aTTeCTAlluU O0YJAIOIINXCS IO AUCIIU-
TUTMHE
JIucr perucrpanuu u3MEeHEHUN

N

Nelio BN le )W e) NV, B0, BV, I S N
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11
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO JUCIHUIINHE,
COOTHECEHHbIE C INIAHMPYeMbIMHU pe3yjbTaTaMu ocBoeHuss OIIOIT

1.1. Heap u 3apaum AUCHUTLIMHBI

bakanaBp no HanpasieHuto noAroroBku 23.03.03 Dkcminyatanus TpPaHCHOPTHO-TEXHOJIOTHUYECKUX
MalivH U KOMIIJICKCOB JOJIXKECH GBITB IIOATOTOBJIEH K HpOHSBO,Z[CTBGHHO-T€XHOHOFI/I‘IGCKOI>'I, SKCIICpU-
MEHTAJIbHO-UCCIIEA0BATEIbCKOM, CEPBUCHO-IKCIUTYTAIIMOHHOM 1€ATEIbHOCTH.

Leab AMCHUIINHBI — IPUOOPETEHNE HABBIKOB BBIITOJIHEHHS TEXHUUYECKHX YEPTEkKEH B COOTBET-
CTBHH C TpeOOBaHUAMH cTaHapToB Exnnoii cucremsl koHCTpyKTOpcKoii fokymenTanuu (ECKJ); mpu-
oOpeTeHMe OMbITa YTEHUS YepTexel Aeraneid U cOOPOUYHBIX €AMHUL; IPUMEHEHUE COBPEMEHHOMN BBbI-
YUCIUTENBHON TEXHUKU IIPU PELICHUN T€OMETPUUYECKUX 3a/1a4.

3agauyu AUCHMILIMHBI:
- U3Y4YHUTh TEOPETUYECKHE OCHOBBI MOCTPOECHUS N300paKEHUH reOMETPUUECKUX 00pa3oB (TOYEK, JIH-
HUM, TOBEPXHOCTEMN) Ha MIIOCKOCTH;
- U3y4YHTb CIIOCOOBI PELLICHHSI TEOMETPUUYECKHUX 3a/1a4; U3yUUTh PAaBUJIA U YCIIOBHOCTH, YCTAHOBIICHHBIE
cragaapramu ECKJI mpu BBIIIOJIHEHUN TEXHUYECKUX YEPTEKEH;
- OBJIAZIETh METOAAMU Pa3pabOTKU U BEACHUS TEXHUUECKON JOKYMEHTAIUH.

1.2. IlnanupyemMsle pe3yJbTaTbl 00y4eHHs MO JUCHUIINHE
(moxka3zaresin ¢hopMUPOBAHHOCTH KOMITETEHIIMA)

[Tmarupyemsbie pe3yabTaThl OCBOCHHS [TnarupyemMsbie pe3yabTaThl OOYYCHHS MO JTUCIUILTHHE

Or11011
(KOMITETEHITVH) 3HAHUSA YMEHHSA HaBBIKA
ITK-8 OO6yuatomuiics noi- | Obyqaromuiics mon- | OOydaromuiics
CHOCOOHOCTH pa3pabaThIBaTh U UCIONB30- | ’KEH 3HATh: METOJBI | )KEH yMETh: WCIIOJb- | JIOJDKEH  BIAJACTh:
BaTh IpaUUYECKy0 TEXHUYECKYIO IOKY- | BBITIOJHCHHS 3CKHU30B | 30BaTh JJIsS PEIICHUS | HABBIKOM BBITOJIHE-
MEHTAIHIO TEXHUYECKUX 4YepTe- | MPUKIAIHBIX  3aJ1a4 | HUSI DCKU30B TEXHU-
JKeH, pa3beMHBIX W | OCHOBHBIE TIOHSTHS | YECKUX UEepTEKei

HEPa3bEMHBIX COCIIU-
Henuit (b1.5.02-3.1)

HauepTaTeIbHOM reo-
METPHH U HHKEHEp-
HOM rpaduku
(b1.5.02-V.1)

neraneid u cOopou-
HBIX €IMHHI[ Ma-
muH (b1.5.02-H.1)

OIIK-3

FOTOBHOCTh IMPHMEHATh cUCTeMy (yH[a-
MCHTAJBHBIX 3HAHUM (MaTeMaTHYCCKUX,
€CTCCTBEHHOHAYYHBIX, WHXCHEPHBIX U
SKOHOMHUYECKHUX) Ui WACHTU(UKAIUY,
(hopMyTUPOBaHHUS W PEIICHHUS TEXHUYEC-
CKUX W TEXHOJIOTHMYECKUX IMPOOIEeM 3KC-
IJIyaTallid — TPAaHCIOPTHO-TEXHOJIOTUYe-
CKHX MallIMH ¥ KOMIIIEKCOB

OO0yyaromuiicss J1071-
JKEH 3HaTh. METOIBI
MOCTPOCHUSI M dTe-
HUSI COOPOUHBIX Yep-
TeXXeld oO0Iero Buaa
Pa3IMYHOrO YPOBHS
CIO’KHOCTH ¥ Ha3Ha-
yenus (b1.5.02-3.2)

OO0yyaromuiicss J1071-
JKEH YMETbh: HCIOJb-
30BaTh OCHOBHEIE T10-
HATUSL HadepTaTelb-
HOW reOMETPUH U UH-
JKEHEpHON rpaduku
(b1.5.02-Y.2)

OO0yyarommuiics
JIOJDKEH — BJIAJICTh:
HaBBIKOM BBITIOJTHE-
HUSI 9CKU30B TCXHU-
YECKMX  YepTeKei
(b1.5.02-H.2)

2. Mecto nucuuminnel B ctpykrype OITIOIIT

Hucuumnnmna «HaueprarenbHas TeOMETpHs U HH)XXEHEpHas rpaduka» OTHOCHTCS K 0a30BOH ya-

ctu 6sioka 1 (b1.5.02.) ocHOBHOI MpodeccHnoHaNBHON 00pa30BaTEILHOMN MPOrPaMMbl aKaJIEMHIECKOTO
OakanaBpuaTa 1o HarpasiieHHI0 ToArotoBky 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOIOTHYECKUX
MaIlliH U KOMIUIEKCOB, Ipomiib — CepBUC TPAHCIIOPTHBIX U TEXHOJOTHYECKUX MAIIUH U 000pya0Ba-
HUS.



Pa3znennbl (MCHUNIMHBI U MeKTUCHUNIJIMHAPHBIE CBA3H € 00ecneYnBAKIIHMHA
(mpeamecTBYONMMH) U 00ecieYynBaeMbIMHU (MOCEAYHOIMMHU) AUCHUNITIMHAMM

No | HaumenoBanue oGecrednBarOmuX (IIPeAMeCTBYIOMNX) 1
n/n | obecrieynBaeMbIX (MOCIEAYIONINX) TUCIUILINH, TIPAKTHK

dopmupyembie KOMIETEHIINH

Pa3nen 1 \ Paznen 2

yaeTcsa B 1 cemectpe

HPGI[HIGCTByIOH_[I/Ie JUCHUITIINHBI B yLIGGHOM IMJIaHC OTCYTCTBYIOT, TIOCKOJIbKY NJUCIUIINHA U3Y-

[Tocnenyromye TMCUUIUIMHBI, TPAKTUKU

—

KommprorepHas rpaduka

I1K-8 ITK-8

2. | 3D mozxenupoBanue

I1K-8 I1K-8

3. O0bém nuCHMIVINHBI U BUIbI y4eOHOH padoThl

O0beM quctuIuInHbl cocTaBisgeT 3 3aueTHbIX eauHul] (3ET), 108 akanemuueckux daca (1a-

nee yacoB). JlucuumimHa uzyyaercs B 1 cemectpe.

3.1. Pacnipenesienne o0bemMa JUCUMILJIMHBI 10 BUAAM y4eOHOi padoThl

Bun yuebHoi paboTer KonuuectBo uacos
KonrakTHasi pabora (Bcero) 54
B Tom uncne:
Jlextmm (JI) 18
IIpakTunueckue 3ansatus (I113)
Jlabopatopusie 3ansTus (JI3) 36
CamocrositesbHast padora o0yuaromuxcs (CP) 27
KountpoJasn 27
Hroro 108
3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam
B TOM YHCJIE
KOHTAKTHas paboTa "
Ne HaumenoBanue pasnena u Bcero é
=
TEMBI TEMBbI 4acoB T 3 m3 CP z
>~
1 2 3 4 5 6 7 8
Paznen 1. HaueprarenbHas reomeTpus
Bsenenue. IIpenmer Hauep-
|, | TaTelbHOM reoMeTpuy. Kowm- 10 ’ 6 i ) X
MJICKCHBIE YEPTEXKU TOUKH,
MPSIMOM, TNIOCKOCTH.
1 2 3 4 5 6 7 8
Mertpuueckue 3agaun. Cro-
1.2. | coOsI mpeoOpa3oBaHUs KOM- 8 2 3 - 3 X
IJIEKCHOTO YepTexa
1.3. | [ToBepxHOCTH 10 4 4 - 2 X
1.4. | Tlo3unmonHsle 3a1a4u 10 4 4 - 2 X




1.5. | Pa3BepTku noBepxHOCTEMN 6 2 2 - 2 X

Lé. AKCOHOMETPUYECKHE NTPOEK- 6 ’ ’ ) ’ X
11U

17, [loHsATHE O TEOMETPUYECKOM 6 2 ’ ) ’ X
MOJIEIMPOBAaHUH

Paznen 2. MnxenepHas rpaduka

21, KOHCprK;FOpCKaSI JIOKYMEH- 3 i 1 i ’ X
tarus U e€ ohopMIICHHE

2.2. | N300paxxeHus npeamMeToB 4 - 2 - 2 X

23, Y ¢10BHOCTH MAaILIMHOCTPOU- 4 ) ’ i ’ X
TEJIBHOTO YepYEHUsI.

2.4. | COOpOYHBIN YEPTEK U3ICTUS 5 - 3 - 2 X

25 JleranupoBanue ueprexa 00- 6 i 4 i 5 «
IIEro BUJA

26. [IoHsATHE KOMIIBIOTEPHOU 3 ) 1 i 2 X
rpaduku
KoHnTpoas 27 X X X X 27
Hroro 108 18 36 - 27 27

4. CTpyKTypa M coJepKaHue TUCUUIIMHBI
4.1. Conep:xaHue TUCHUILIHHBI

Hucnunnuna. «HaueprarenpHas TeoMeTpusi M MHXKEHEpHas rpadrKa» COCTOUT U3 JBYX CTPYK-
TYPHO U METOAMYECKHU COTJIACOBaHHBIX pasnenoB: «HauepraTenbHas reomeTpusi» U «MHxeHepHas
rpaduka.

Pazgen 1. HauepraTenbHasi reomeTpus

BBenenue

[Ipenmer HauepTaTenbHOM reoMeTpur. Kpatkuii iCTOprdecKkuii ouepk. MeToanueckue peKoMeH-
nanuu 1o Kypcey. [Ipunsareie o6o3nadenus. Metoxa npoexuuii. Buasl npoermposanus. KomiuiekcHbie
YEPTEKU TOUKHU, IPSIMOI, INTIOCKOCTH.

MeTpuueckue 3a1a4u

OrnpezeneHre HaTypaJTbHOW BETUYHHBI MIPSMOIN OOIIETO MOJIOKEHHS (CITOC00 MPSMOYTOJIBHOTO
TpeyroiabHuKa). CrocoObl peodpa3oBaHus KOMIUIEKCHOTO depTeka. Crnocod IMIoCKo-Tapaieb-
Horo niepemenieHus. Crioco0 3aMeHbI MIIOCKOCTEH MPOSKITHiA.

IHoBepxHocTH

3ajaHye MOBEPXHOCTH HA KOMIUIEKCHOM udepTexe. MHororpaHHuku. [loBepxHOCTH BpalieHus.
JInHeityaTeie TOBEPXHOCTU. BUHTOBBIE MOBEPXHOCTH. [[pMHAIIEKHOCTh TOUKHU U JIMHUHU ITOBEPXHO-
CTH.

Io3uuuoHHbIE 321244

Onpenenenne. Kimaccudukamus. ['pymmbl CII0KHOCTH. AJITOPUTMBI PEIICHHUS.

Pa3BépTKHU MOBepXHOCTEH

Omnpenenenne. Buasl pazsepTok. CriocoObI TOCTPOSHUS pa3BEPTOK MOBEpXHOCTEH. [IprmepsI mo-
CTPOEHHUSI pa3BEPTOK MOBEPXHOCTEN HA KOMIIJIEKCHOM YepTEXkKe.

AKCOHOMeTpHYECKHE NPOEKIIUHN

Koaddunmentsr nckaxkenus. Mzomerpudeckas mpoekius. JluMerpudueckas mpoeKIus.

IlonsiTHE 0 reoMeTPUYECKOM MOACTHPOBAHUM

OCHOBY IPOEKTUPOBAHUS COCTABIISICT (POPMUPOBAHNE TEOMETPUUECKON MOJEIH, KaK MIPABHUIIO, B
BU/JIE HArJISAHOTO rpaduyeckoro n3odpaxenus - yeprexa. Co3naHue U UCCIIeTOBaHHE T€OMETpUYe-
CKOM MOJIENIH, TO €CTh MPOIECC FEOMETPUUECKOTO MOJICIUPOBAHUS, MOXKET MPOXOAUTH B Pa3HbIX
dopmax. Paznuuaior AByXMEPHYIO U TPEXMEPHYIO TEXHOJIOTMH I'€OMETPUYECKOT0 MOIETUPOBAHUS,
KOTOpbI€ Ha3bIBAIOT cOOTBETCTBEHHO 2/1 1 31 TexHnonorusimu (/l-pa3mMepHOCTS).




Paznen 2. Un:kenepHas rpaguka

KoncTpykropckasi fokyMeHTAUA U €€ opopMiieHHe

Odopmienus ueprexeid: popmatsl, MacITalObl, JUHAU, MIPHQTHI, PACIIONIOKEHUE HAIIUCEH Ha
II0JI€ YepTeKa, OCHOBHBIE HA/IIIUCH U UX 3all0JHEHNE, 0003HAaY€HUE MaTepUaloB.

HN300pakenne npeaMeTon

['eomeTpryeckre OCHOBBI KOHCTPYKIIUU (HopMbl neraneii. OCHOBHBIC TOJOKEHUS U OIpeee-
Hus. Bunel, paszpessl, ceuenus. I maBHOe n300paxeHue.

Yca10BHOCTH MAIIMHOCTPOUTEIBHOI0 YepYeHust

Omnpenenenue u napameTpsl pe3bObl. Y cJI0BHOE N300pakeHHEe pe3bObl Ha CTEP)KHE, B OTBEPCTHUH,
B coenuHeHNH. O003HaueHue pe3b0Obl. CTaHAapTHBIE pe3b00BbIC U3Neaus. Pe3p00BbIE COCTUHEHUS
neraineil. Paz3pemMHble coequHenus: 3y0uareie u TpyOHbIe. Hepa3beMHble cOeIMHEHUs ieTaleil cBap-
KOH.

CO0opouHBIi YepTéx U3aesIns

CrpykrypHas cxema m3aenus. Cienudukanus. Paboune ueprexu u 3cku3bl neraneii. Hanecenne
pa3MepoB Ha ACKH3aX U pabounx yeprexax aeraneif. O603HaueHue MEepPOXOBATOCTH TOBEPXHOCTH.

JeranupoBaHue YyepTe:ka 001ero Buaa

Urenue ueprexa. BrimonHenne pabounx 4epTekeil COCTaBHBIX YacTel m3aenus. BrimomHeHue
AKCOHOMETPUYECKUX MPOCKIIUMN IBYX JeTajeh U3AeIus.

IlonsiTHE KOMIIBIOTEPHOM IPAPUKH

KommprorepHas rpaduka - co3ganue, XpaHeHue U o0paboTka MoJieneil 00bEKTOB M UX H300pa-
YKEHHE C TOMOLIbI0 KOMIIBIOTEPHON TEXHUKH.

4.2. Conep:xaHue JIeKI Uit

No . Kon-Bo
HaumenoBanue neknui
n/m 4acoB
1 Brenenue. [Ipenmer HauepraTenbHON reoMeTpun. KoMIUIEKCHBIE YepTEXKHU 2

TOYKH, IPSAMOM, TuIocKOCTH. KpaTkuii uctopuueckuii ouepk. Meroauueckue pe-
KOMEH1aluH 110 Kypcy. [IpunsaTeie 0603HadeHus1. Metoa npoekiuii. Busr mpo-
enrpoBaHusi. KoMIIekCHbIE YepTEeKU reOMETPUIECKIX 00pa3oB (ToUKa,mpsiMas,
IJIOCKOCTh). Touka. [IpsMoyroiasHOe (OPTOTOHAIIBHOE) MPOSHUPOBAHUE TOUYKU
Ha IUIOCKOCTH npoekiuil. KoopanHatel Touku. Yca0BHs BUAMMOCTH TOYEK Ha
KOMIUJIEKCHOM 4YepTexke (KOHKypupyroiue Toukn). [Ipamas. KoMmiekcHbli yep-
Tex npsimoit. [IpuHaiexkHOCTh TOUKU NpsAMOid. OCHBIM U O€30CHBIE YEPTEXKH.
OmnpeneneHne HATYpPaJIbHOW BEIIMUYMHBI TPSIMOM OOIETO TMOJIOKEHUS (Crocod
IIPSIMOYTOJIBHOTO TpeyroibHuKa). [IpsiMple yacTHOro nosoxenus. B3zaumopac-
IIOJIO’KEHHE ABYX NpsAMBIX. [IpoenupoBanue npsMoro yria, ogHa CTopoHa KOTo-
pOro napasuienbHa Kakor-In00 m1ockocTu mpoekiuil. [Inmockocts. CriocoOsl 3a-
JaHWs IUIOCKOCTH HA KOMIUIEKCHOM 4epTeke. IIpuHaqIe:;KHOCTh TOUKH U IIpsi-
Moii rtockocTu. OcoOble MpsIMbIe Ha TIOCKOCTH. PazmuuHble MOI0KEHUs TI0C-
KOCTH OTHOCHTEJIBHO IUIOCKOCTEN mpoeKui. [JII0CKOCTH 4aCTHOrO MOJI0KEHHUS.
2 | Merpuueckue 3agaun. CiocoObl mpeodpa3zoBaHus KOMIUIEKCHOTO yepTexa O0- 2
Ke MOHATHUA U onpeaeneHusa. Crnocol MI0CKo-NapauiebHOTO NepeMeIeHusl.
Crioco6 3aMeHsbl TIocKocTel mpoekuuii. OCHOBHI crioco6a. YeTblpe OCHOBHEBIE
3a7iauu IpeoOpa30BaHus KOMIICKCHOIO YepTeka U IPUMEHEHNE UX MIPH pellle-
HUU METPUYECKUX 3a]a4.

3 | IloBepxHoctu. Omnpenenenue. Ilapamerpsl. 3agaHue MOBEPXHOCTH HA KOM- 4
IJIEKCHOM 4YepTexxke. MHororpanHuku. [loBepxHoctu BpamieHus. JIunenuarsie
MOBEPXHOCTU. BuHTOBBIE MOBEepXHOCTH. [IpHHANIEKHOCTD TOUKH U JIMHUU T10-
BEPXHOCTH.

4 | Ilozunmonnsle 3amxaun. Onpenenenue. Kmaccudukamnus. ['pynmnsl cioXHOCTH. 4
AnroputMmsl pemenus. [Ipumepsl pemenus NO3UIUOHHBIX 3a/1a4 Ha KOMILJICKC-
HOM YEPTEXKE.




PazBepTku noBepxHocteid. Onpenenenue. Bunsl pazseprok. CriocoOs! mocTpoe-
HHUS pa3BEpTOK MoBepXxHocTel. [Iprumepsl MOCTpOEHHUs pa3BEPTOK MOBEPXHOCTEN
Ha KOMIUIEKCHOM YEPTEKE.

AxcoHomeTpuueckue mpoekuuu. Crnocod akCOHOMETPHUYECKOIro MpOelHpoBa-
Hus. Koaddurmentsr nckaxxenus. Mzomerpudeckas mpoekmus. J[umerpruyeckas
MIPOCKITHS.

[lonsitue o reomerpuueckoM MozelupoBaHUU. OCHOBY MPOEKTHUPOBAHUS CO-
cTaBisgeT (OpMHpOBAaHME TEOMETPUUYECKOM MOJENH, KaK MpPaBUIO, B BHUMAEC
HarJISITHOTO TpadudecKoro n300paxenus - ueprerxa. Co3gaHue 1 UCCIICJOBAHHE
reOMEeTPUUYECKOIl MOJIETH, TO €CTh MPOIECC T€OMETPUYECKOTO MOJIETUPOBAHUS,
MOJKET MPOXOJUTh B pa3HbIX Gopmax. PaznuyaroT AByXMEPHYIO U TPEXMEPHYIO
TEXHOJIOTUU T€OMETPUYECKOTO MOJETUPOBAHUS, KOTOPbIE Ha3bIBalOT COOTBET-
ctBeHHO 2/ u 3] rexnonorusimu (J{-pa3MepHOCTB).

Hroro
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4.3. Conep:xanue JJad0OPATOPHBIX 3AHATHH

/o

HaunmenoBanue 1ab0paToOpHBIX 3aHATUN

Koma-Bo
JacoB

Touka. KomminekcHbIl yepTex Touku. KoopamHaTel TOUKH.

DN | —

ITpsimasi. OcHBbI 1 6€30CHBIN YEPTEXKH.

[Ipsamas. Onpenenenrie HaTypaJIbHON BeTWYMHBI IPAMOM. [IpsiMbie yacTHOTO
ITOJIOXKCHUA.

B3aumopacnonoxenue npsmbix. KommiekcHsie ueptexxu. Konkypupyromue
Touku. IIpoennpoBaHue NpsiMOro yria.

ITnockocts. KommiekcHbI uepTex m1ocKkocTy. [IpuHaIeKHOCTh TOUKHU U
psiMOi TT0cKOoCTH. OCcOOBIE TIPSMBIE TUIOCKOCTH.

IInockocts. Paznnunble o10KeHU INIOCKOCTH. [1IIOCKOCTH YacTHOTIO MOJIOXKE-
HUS.

Mertpuueckue 3a1a4n. CriocoObl npeodbpa3zoBanus. YeTblpe OCHOBHBIE 33Ja4H.

[\CRI )

[ToBepxHOCTH. 3a1aHKEe MOBEPXHOCTH HA KOMIUIEKCHOM uepTexke. Touka u Jin-
HUs HA TOBCPXHOCTH. MHOI‘OFpaHHI/IKI/I.

f—

O 0 I &

IToBepxHOCTH BpamieHus. TOYKa U JIUHUS HA IOBEPXHOCTH.

p—
(e

[ToBepxHocTH NMHENYAThIE. BUHTOBBIE MOBEPXHOCTU. TOUKA U JIMHHS HA I1O-
BEPXHOCTH.

[To3unmonusle 3agaun. [lepeceyenre mMOBEPXHOCTH MPOCLUPYIOMIEH MIIOCKO-
cTh10. OnpenesieHne HaTypaJbHOTO BU1A CEYECHHUS.

12

[Tosunmonusle 3agaun. [lepeceuenre NByx MOBEPXHOCTEM, OJTHA U3 KOTOPBIX
MPOCLMPYIOLIAsI.

13

[TozunmonHukle 3anaun. [lepeceuenre AByX MOBEPXHOCTEH OOIIETO MOJOKCHHS.
Crioco0 CeKymux mIoCKOCTEH.

14

[TozunmonHukle 3anaun. [lepeceuenre AByX MOBEPXHOCTEH OOIIETO MOJOKCHHS.
Crioco0 KOHIIeHTpUYecKux cdep.

15

ITosunmonusle 3agaun. [lepeceuenre TMHNU C TOBEPXHOCTHIO.

16

Pa3pepTku noBepxHocteid. Criocod HOPMAIBLHOTO CEYCHHUSI.

17

AKCOHOMeTpI/I‘-IGCKI/Ie IMMPOCKINHU.

18

ITonsTue o TCOMETPUICCKOM MOJCIUPOBAHNN.

el L Rl B\ A R\ ]

19

KoHncrpykropckas mokymenTanus u e€ opopmiienue. Enunas cucrema KOHCTPYK-
topckoil nokymeHnrtanuu: Crangaptel ECKJI, Buabl usnenuid, BUIbl KOHCTPYK-
TOPCKHX JOKyMeHTOB. CtaHmapTsl odopmiieHus ueprexeil: (gopmarel, Mac-
mTaldbl, TUHUHU, IPUGTHI, PACTIONOKEHHIE HAITUCEH Ha MTOJIE YePTEek,a, OCHOBHBIC
HAJMKCH U UX 3aI0THEHHE, 0003HAYCHHE MAaTEPUAJIOB.

20

N300paxeHus: mpeIMeToB - BUAbI, pa3pesbl, ceueHus. ['eomeTpruyeckue OCHOBBI
KOHCTPYKIIUU (hopMbI netaneii. OCHOBHBIC TIOJIOKEHUSI U OnpeaeneHus. Bumpl,
paspesbl, ceuenus. ['maBHoe nzo0pakeHue.




Paboune ueprexu 1 3CKU3bI Aetaneil. HaHecenue pasmepoB Ha 3CKU3ax U pa-
O0ounx yeprexax neraigeii. O603HaUYCHHE MIEPOXOBATOCTH TTOBEPXHOCTH.

VY CIOBHOCTH MAalIMHOCTPOUTENbHOTO uepueHus. OmpeneneHrne U mapaMeTpbl
pe3b0bl. YCIoBHOE N300pakeHre pe3bObl Ha CTEpKHE, B OTBEPCTHH, B COSUHE-
21 | vun. O603HavYeHUE pe3rObl. CTaHmapTHBIE Pe3b00BbIe u3aenus. Pe3r0oBbie co- 2
eMHEeHUs JeTaneil. PazbeMHbIe coeMHEeHMS: 3y0uaThie U TpyOHbIe. Hepazbem-
HbIE€ COCMHEHMUS JeTajel CBapKOi.

Co6opounblie ueptexu uznaenus. CTpykTypHas cxema uznenus. Crerudukaus.

22 | DCKHU3BI COCTABHBIX YacTel m3zienus. BrimonHeHne cOOpOYHOTO UepTexa u3se- 3
JIHS.
JleTanupoBaHue yepTexa o0IIero Buaa u3aenus. Ytenue yeprexa. Boimonnenne

23 | pabounx uepTexel COCTaBHBIX YacTeil u3aenus. BeimoiHeHne akcoHOMeTpuye- 4

CKMX MPOEKIUN IBYX JAeTajeh U3AEIusl.

[MonsTne xommbproTepHO Trpaduku. KommelorepHas rpaduka - 3TO co3naHue,
XpaHeHue u 00paboTka Mojeliel 00bEKTOB M UX N300PaKEHHUE C TTOMOIIBIO KOM-

24 . 1
NbIOTEPHON TEXHUKH. BhIMoHEeHHEe uepTexa JAeTalnu B cpejie MporpaMMbl Auto-
CAD.
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4.4. Buabl 1 coiep:KaHHue CaMOCTOATEILHON padoThl 00yYaro X cst
4.4.1. Buzsl caMOCTOSATENBHOM paboThI 00yUJaIOINXCs
Bunbr caMmocToATenbHOM paboTh 00yUYaONIUXCS KonuuecTBo 1yacos
[ToaroroBka qomManrHuX rpa@uIecKux padoT 20
CaMoCTOATEIbHOE U3YUYEHHE OT/IEIBHBIX TEM U BOIIPOCOB 7
Ilogroroska k 3auery -
Hroro 27
4.4.2. Conep:kaHue caMOCTOSITETIbHON paboThl 00Y4atOINXCsl
Ne Kon-Bo
HanmeHnoBanue TeM U BOMpPOCOB
n/m 4acoB
1. Hauepmamenvnan zeomempus. I1ocTpoeHre NPOCSKLMI JIMHUY TTEPECCUCHUS ’
JIBYX IIJIOCKOCTEH.
2. Hauepmamenvnana zeomempus. 11ocTpoeHUE TPOCKUHI JIMHUU TTEPECCUCHUS
MOBEPXHOCTU MPOCHUPYIOMIEH TMIOCKOCThIO C OMNPEACICHHEM HATypaJbHOIO 1
BUJIa CEYEHUS IBYMS CIOCOOAMH.
3. Hauepmamenvnaa 2zeomempusa. 110cTpoeHHE TPOCKLUMHN JIMHUU TIEPECCUCHUS 1
JIBYX TTOBEPXHOCTEU, BTOPOW IPYIIIbI CIIOAKHOCTH.
4. Hauepmamenvnaa 2zeomempusa. 110cTpoeHHE TPOCKLUMHN JIMHUU TIEPECCUCHUS ’
JIBYX TOBEPXHOCTEU, TPETHEU IPYNIIBI CII0KHOCTH.
S Hauepmamenvnan zeomempus. IloctpoeHne pa3BepTok. 1
6. Ilpoexyuonnoe yepuenue. Pabounii 4epTex MOACIH. 1
7. IIpoexkyuonnoe uepuenue. I3oMeTpus MOJIEIH. 1
8. Ilpoexkyuonnoe uepuenue. BbINIOJHEHUE CTYNIEHYATOrO pas3pesa. 1
9. Ilpoexkyuonnoe uepuenue. BrINOIHEHNE IOMAHOTO pa3pesa. 2
10. | Ycnosnocmu mawunocmpoumensvnozo uepuenun. Pacuersl. Pe3n0oBbIe U3- 1
JIeIHSL.
11. | Ycnosnocmu mawunocmpoumenvnozo uepuenus. Pe3sn0oBbie m3aenus. Jc- 1
KH3bI.
12. | Yenosnocmu mawunocmpoumenvnozo uepuenus. Pe3p00Bbie COCTUHECHHUS. 1




13. | Yenosnocmu mawmunocmpoumensnozo uepuenusn. CoenuHeHus TpyoHoe. 1
14. | Yenosnocmu mawunocmpoumensvnozo uepuenus. 3youaToe 3alerjicHue. 1
15. | Yenoenocmu mawmunocmpoumenovnozo yepuenusa. CoenMHEHNUN CBapKOU. 1
16. | Coopounwiii uepmedsrnc uzdenus. CTpyKTypHasi cCXxema. 1
17. | Coopounwvtii uepmedsric uzoenus. Cnenudurarus. 1
18. | Coopounwiii uepmesrnrc uzdenusn. ICKU3bl COCTABHBIX YaCTEH. 1
19. | Coopounwiii uepmesric uzdenusn. COOpOUHBIN YEPTEK N3CITHS. 2
20. | Aemanupoeanue uepmerca oouezo euoa. Pabouvie 4epTeku COCTAaBHBIX Ya- 2
CTeH.
21. | /lemanuposanue uepmesxca oouiezo éuoa. Vlzometpus netaiu. 1
22. | /lemanupoeanue yepmemxnca oougezo uoa. JlumeTpusi 1€Taiu. 1
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5. YueOHO-MeTOAMUYECKOe o0ecnedeHrne CaMOCTOATEIbHO padoThl 00y4a0 M XCS

YuebHo-MeToan4ecKue pazpadbotku umerorcs B Hayunoit  6ubnmorexke ®I'bOY BO FOxHo-
VYpanbsckuii 'AY:

MeTtoauueckue yka3aHus AJis CAMOCTOSITEIbHON pabOThI CTYJEHTOB 110 HauepTaTeIbHOI reo-
MeTpun [DnekTpoHHbIi pecypcl/coct.: U. I'. Topb6eeB [u np.]; FOxuo-Ypansckuii AY, UacTUTyT
arpoutxeHepuu .— Yensounck: FOxuo-Ypansckuii 'AY, 2017 .— 34 c.: un., Tadn. — bubnmorp.:
c. 18 (5 na3s.) .— 1,8 MB. — Pexum gocryna http://192.168.0.1:8080/localdocs/itm/35.pdf.

MeTtoauueckue yka3aHus AJis CAaMOCTOSITEIbHOTO BBITIOJTHEHUS 3aJaHusl TI0 YCIIOBHOCTSM Ma-
IIMHOCTPOUTENLHOTO YepueHus [ dnekTponnslii pecypcel/coct.: U. I'. Topbees [u ap.]; FOxuo-Ypamns-
ckuit 'AY, UacTtuTyT arponmxkenepun .— Yensounck: KOxno-Ypansckuii [AY, 2017 .— 58 c.:um.,
tabn. — C mnpun. — bubmuorp.: c¢. 47 (10 maszp.)— 2,8 MB.— Pexum pgocryma
http://192.168.0.1:8080/localdocs/itm/36.pdf.

6. ®OH/1 OLIEHOYHBIX CPEACTB JJIsl IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAlUN 00yYAKOIIUXCS

Jlnist yCTaHOBIIGHUS] COOTBETCTBUS YPOBHS MOJATOTOBKH oOy4aromuxcs TpedoBanusim @I'OC
BO pa3zpaboran (GoHA OLIEHOUHBIX CPEACTB AJS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U MPOBEACHUS
IPOMEXYTOUHON aTTeCTallMy 00yJaromuxcs no Aucuurinie. @oH/1 OlleHOYHBIX CPEJCTB MPEICTaB-
neH B [lpunoxennn Nel.

7. OcHOBHASI U IOMOJTHUTEIbHAS Y4eOHAasl JIUTEPaTypa, He0OX0AuMasi 1JIs OCBOEHM S TUCLM-
TUINHBI
OcHOBHas U IOTIOJHUTEIbHAS yaeOHas TuTeparypa umeercss B Hayunoit Oubimoreke u
AIIEKTPOHHON UHpOopMaImoHHo-o0pazoBarenbHol cpene ®I'BOY BO HOxHo-Ypanbckuit [AY.

OcHoBHas1 JiuTEepaTypa

Bynapun Oner Cepreesud. Haueprarensnas reomerpus [Teker] [DnexTpoHHsIid pecypc]: yueb.

texHosoruii / O. C. bynapun - Mocksa: Jlans, 2009 - 368 c. - JIocTyI K ITOJIHOMY TEKCTY €
carita OBC Jlans: http://e.Janbook.com/books/element.php?pll cid=25&pll id=27.

Wmxenepnas rpaduka [Inexrponnsiii pecypc]: yueonuk / H. I1. Copokun [u ap.] ; mox pea. H.
2. II. Copokuna - Mocksa: Jlaub, 2011 - 400 c. - loctyn k monHOMYy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=1808.

nmocobue : yue0. mocodue Jyisi CTYJIEHTOB BY30B 110 HAIIPABJICHUSAM U CIEIl. B 00JaCTH TEXHUKHU U

Kopuuenko B. B. Haueprarenbnas reomerpus [Dnexktponnsiii pecypc]: / Kopuuenko B.B., Jlep-
3. rau B.B., Toactuxun A.K., bopucenko N.I'. - Mocksa: Jlans, 2013 - JlocTyn K IOJIHOMY TEKCTY

¢ carita DBC Jlaus: http://e.lanbook.com/books/element.php?pll cid=25&pll id=12960.




Tananaii I1. I'. HaueprarensHast reometpusi. UnxkeHnepHas rpaduka [DIeKTpoHHbIH pecypc]:
yue0. mocobue : yued. mocodue / I1. I'. Tanamaii - Mocksa: Jlanb, 2010 - 254 c. - {octym k mod-

4. HOMY TeKcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=615.
JlonoJHUTe/IbHAA JTUTEPATYypa
JIeznoB A. H. HauepratenbHas reomeTpust [DneKTpoHHBIN pecypc]: yueb. mocodue / A. H. JIb3-
| 0B, M. B. Pakurckas, Jl. E. TuxonoB-byrpos - Mocksa: Jlanp, 2011 - 96 c. - [locTyn k nos-

HOMY TeKcTy ¢ caiita ObC JlaHsb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=701.

TapacoB b. ®@. HaueprarenbHas reometpus [DnekTponnsiil pecypc] / b. @. Tapacos, JI. A. lyn-
2. kuHa, C. O. Hemonoros - Mocksa: Jlanp, 2012 - 255 c. - JlocTyn K IOJIHOMY TEKCTY € caiiTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3735.

@ponos C. A. COOpHUK 33/1a4 110 HaYEPTATEIbHOI reoMeTpuu [DIeKTpoHHBIH pecypc]: yuel.
3. mocobue / C. A. ®ponos - Mocksa: Jlansb, 2008 - 192 c. - JlocTyn K MOTHOMY TEKCTY C caiiTa
ObC Jlaus: http://e.lanbook.com/books/element.php?pll cid=25&pll id=556.

Ilepuoauyeckue u3aaHus:

«[Tpubops! ¥ TEXHUKA HIKCTIEPUMEHTA», «JloCTIKeHUs Hayku U TexHUKH B AITK», «MexaHu-
3amus M DJIEKTpUPHUKALUSI CETbCKOTO XO03sICcTBa», «CHOUPCKHUI BECTHUK CEIbCKOXO3SMCTBEHHOM
HayKn», «CelbCKOXO035UCTBEHHbIE MAIIMHBI U TEXHOJOTUU», «Poccuiickas celbCcKOX03sCTBEHHAS
Hayka», «CBETOTEXHUKa», «JHEPrOHAA30P».

8. Pecypchl uHGOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «HTEepHeT», He00X0aM-
Mble€ /1JI51 0CBOEHHS 1N CHUTIIHHBI

1. EquHOE OKHO A0CTyma K y4eOHO-METOIMYeCKUM pa3padboTkam https://roypray.pd
2. ObC «Jlanb» http://e.Jlanbook.com/
3. Yuusepcurerckas oubmunoreka ONLINE http://biblioclub.ru

9. Meroauveckue yKa3aHus Il 00y4al0IUXCH 110 OCBOECHUIO JUCUMILIIHHBI

YueOHO-MeToAMYeCKHEe pa3paboTku umeroTcs B Hayunoit OuOIMOTEeKe M SJIEKTPOHHOM WH-
dopmannonno-obpazoBarenbHoil cpene PI'BOY BO FHOxuo-Ypansckuit [AY:

1. Meroauuecku yka3zaHus AJIs BEITIOJHEHUS TIOMAIITHETO 33JaHusl TI0 HAa4epTaTeIbHON reOMEeTpUHI
[DnexTponnslit pecypc] / coct.: U. I'. Topbees, E. A. TopGeesa, E. A. Jlemenko; UI'AA. Yens-
ounck: UI'AA, 2014.- 34 ¢. loctyn u3 cetu MHTEpHET:
http://188.43.29.221:8080/webdocs/grafika/26.pdf. - JlocTyn u3 10KaIbHOM CETH:
http://192.168.0.1:8080/localdocs/grafika/26.pdf.

2. Metonuueckne yka3zaHus K BBIMIOJHEHUIO 3a7aHus "BrimoaHeHne cOOpPOYHOTO YepTeka ¢
HaTypbl" [DnexkTpoHHbIH pecype] / coct.: Topbees U. I'., Crapynona U. H., Jlemenko I'. I1.;
UI'AA - Yensounck: UI'AA, 2010 - 55 c. - loctyn u3 cetu UHTEpHET:
http://188.43.29.221:8080/webdocs/grafika/24.pdf. - JlocTyn u3 noKkanbHOU CETH:
http://192.168.0.1:8080/localdocs/grafika/24.pdf.

3. Meronuyeckue yka3zaHUs K BHIMOJTHEHHIO 3aanus "JleTanupoBaHue yepTexa odmiero Buaa”
[DnexTponnsiit pecypc] / coct.: U. I'. Top6ees, H. A. Kpaesas, T. M. Pyxunckas; UTI'AA - Ye-
asiounck: UIAA, 2012 - 23 c. - JlocTyn u3 JOKaIbHOH CeTH:
http://192.168.0.1:8080/localdocs/grafika/2.pdf. - Jloctyn u3 ceru UnTepHerT:
http://188.43.29.221:8080/webdocs/grafika/2.pdf.

4. Meroanyeckue yKka3aHus K BBIITOJTHEHUIO TEXHUUECKUX YePTEKEN [ DIeKTpOHHBIN pecypc]: as
CTYJICHTOB IIEPBOTO U BTOPOTO Kypca, HAUMHAIOIIUX U3y9aTh HHKEHEPHYIO TpaduKy / COCT.
Top6ees U. I'., Top6ees K.U., bepnaukosa B.A.; IOxHo-Ypansckuii 'AY, UHCTUTYT arponH-
xenepu - Yensounck: FOxHo-Ypansckuit AV, 2017 - 43 c. - JlocTyn U3 CETH HHTEPHET:
http://188.43.29.221:8080/webdocs/grafika/29.pdf. - JlocTyn u3 n0KanbHOM CETH:
http://192.168.0.1:8080/localdocs/grafika/29.pdf.




5. HaueprarenbHas reoMeTpus [DJIEKTPOHHBIN pecypc]: METOANYECKHUE YKa3aHUs K U3YUEHHIO
kypca / coct.: UI. I'. TopGees, I'. I1. Jlemenxko, E. A. Top6eena; UI'AA - UensOunck: UI'AA,
2014 - 86 c. - Joctyn u3 cetn untepHet: http://188.43.29.221:8080/webdocs/grafika/27.pdf. -
Hoctyn u3 nmokaneHO#M ceTu: http://192.168.0.1:8080/localdocs/gratika/27.pdf.

6. IIpoexunonHoe yepueHnue B rpaduyeckom makere AutoCAD [DnekTpoHHBIN pecypc]: MmeToau-
yeckue ykazanus / coct.: U. I'. TopbOees, E. A. TopOeesa, E. A. Jlemenko; FOxHo0-Y panbckuii
I'AY, Unctutyt arponnkerepun - Yensounck: KOxuo-Ypansckuii [AY, 2015 - 84 c. - [lo-
CTyn U3 ceTu uHTepHeT: http://188.43.29.221:8080/webdocs/grafika/28.pdf. - Joctym u3 mo-
KasbHOU cetu: http://192.168.0.1:8080/localdocs/grafika/28.pdf.

7.  PabGouas TeTpanb I KOHCIIEKTUPOBAHMS JICKITUH 110 HAUEePTATEIIbHOM TeOMETpUHU [ DIIEKTPOH-
HBII pecypc]: [MeTonnueckue ykazanus] / coct.: Top6ees U. I'., Jlemenko I'. I1., CtapyHoBa
N. H.; UT'AA - Yensounack: YT'AA, 2013 - 41 c. - loctym u3 cetu MuTepHer:
http://188.43.29.221:8080/webdocs/grafika/25.pdf. - JlocTyn u3 nokanbHOU CEeTH:
http://192.168.0.1:8080/localdocs/grafika/25.pdf.

8.  Pabouas TeTpaap o HauepTaTENBbHOM reoMeTpHur [ DneKTpoHHBIN pecypc] / cocT.: Cazonos K.
A., Top6ees U. I'.; UT'AY - Yensounuck: UI'AY, 2009 - 68 c. - loctyn u3 cetu HTepHeT:
http://188.43.29.221:8080/webdocs/grafika/22.pdf. - JlocTyn u3 noKkanbHOU CETH:
http://192.168.0.1:8080/localdocs/grafika/22.pdf.

9.  YcI0BHOCTH MAalTMHOCTPOUTEIBHOTO YepUYCHHUS, IPUMEHIEMbIE B MH)KEHEPHOU rpaduke
[DnexTponHEbIi pecypc]: MmeToaudeckue ykazanus / coct.: Topoees U. I'., Topbeera E. A.,
CrapynoBa U. H.; IOxno-Ypansckuit [AY, UactutyT arpontkenepun - Yensounck: KOxHo-
Vpansckuii 'AY, 2016 - 52 c. - JlocTyll U3 CETH HHTEPHET:
http://188.43.29.221:8080/webdocs/itm/33.pdf. - JlocTyn u3 10KanpHON ceTu:
http://192.168.0.1:8080/localdocs/itm/33.pdf

10. UudopmanuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IIPH OCYIECTBJICHUN 00Pa30BaTeJIbLHOI0
npoiecca no JMCUMILVINHE, BKJIKYAS NepedyeHb NPOrpaMMHOro odecrneyeHus 1 uHGopMmanu-
OHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii 6n611oTeke ¢ TepMUHAIBHBIX CTAHITUH MPEIOCTABIISETCS TOCTYI K O0a3aM JaHHBIX:

- KoncynpranTllntoc (cripaBouHble TPaBOBBIE CUCTEMBI);

- Texakcnept (mHbOpMarmoHHo-cripaBouHas cuctema ['OCTog);

- «Cenpx03TeXHUKa» (ABTOMATU3UPOBAaHHAs CIPABOYHAsL CUCTEMA).

[Tporpammuoe obecnieuenue: APM WinMachine, Kompas, AutoCad, Msc.Software, 1C byx-
ranrepusi, Marketing Analytic

11. MaTepuaabHO-TexHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYILeCTBICHHUs 00pa3oBaTelb-
HOTI'0 Npouecca N0 AUCHUILINHE

IlepeyeHb y4eOHBIX AyTUTOPHH M KOMIIBIOTEPHBIX KJIACCOB Kadeapwl:
1. Yeprexnsiii 3a1 (ayzn. 305)

2. KomnbsrorepHsiii knacc (aya. 317)

IlepeyeHb 0CHOBHOIO 12a00pPaTOPHOIrO 000PYI0BAHMS:

JlaGopaTopHoe obopynoBaHue He TpeOyeTcs

12. UuHoBanmoHHbIe (hOPMBbI 00Pa30BaTEJIbHBIX TEXHOJIOT U

Bun 3agartus
Jlexun JI3 113
dopMbI pabOTHI

PaGota B ManbIx rpynnax - + -
AHann3 KOHKPETHBIX CUTYyalui + + -




IIPHJ/IOKEHHUE Nel

®OH/JI OLIEHOYHBIX CPEJICTB

JUISL TEKYILEr0 KOHTPOJIA YCIIEBAEMOCTH U ITPOBEICHHS IPOMEKYTOUYHON aTTECTALUN
ooyuatomuxcs no nucuuiinie b1.5.02 HAUEPTATEJIBHASA TEOMET-
PUA
N NTHKEHEPHASA 'PA®OUKA
Hanpasnenue noarorosku 23.03.03 Ikcniyarauus TPAaHCIIOPTHO-TEXHOJIOTHYe-
CKHMX MAaIIMH H KOMILIEKCOB

[Ipoduns CepBHUC TPAHCHOPTHBIX M TEXHOJOTHYECKMX MAIIIMH U 000PY10BaHUS

VYpoBeHb BhICIIETO 00pa3oBaHus — OakajgaBpuaT (aAKageMHUYeCKHUil)

KBanudukauus — 6akanasp

dopma 00ydeHUsT — OUHASA

Yena0uHCK
2018
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1. Kommnerenuum ¢ ykazanueMm 3Tana ux ¢popmuposanus B npouecce oceoennss OIIOII

Komnerenmuu mo jaHHOM qUCHUIUTMHE GOPMHUPYIOTCS Ha 6a30BOM 3Tate.

KoHTponupyemsle pe3yiabTaTsl OCBO-

KoHnTponupyemblie pe3ynbTaTel 00y4eHUS MO0 AUCIHUILTHHE

eanst OITIOII
(KOMIICTCHITHH ) 3HaHUA YMEHUS HaBBIKU
TIK-8 OOyuvaromuiicss non- | OOyuwatommiics mon- | OOydaronuiics

CIOCOOHOCTH pa3padaThiBaTh M HUCIONb-
30BaTh TPaUUECKyI0 TEXHHYECKYIO J0-
KyMEHTAaLUIO

’KEH 3HaTh. METOJBI
BBITIOJTHEHHUS DCKHA30B
TEXHUYECKUX YepTe-
Kel, pa3beMHBIX U
HEPa3bEMHBIX COCIH-
nenuii (b1.5.02-3.1)

)KEH YMETb: UCIOJIb-
30BaTh JAJISl PEIICHUs
MPUKIATHBIX 337134
OCHOBHBIC  TOHSITHS
HauyepTaTeIbLHON reo-
METpUU M HHXEHep-

JOJDKCH BIIAJICTh:
HaBBIKOM BBITIOI-
HEHUS  3CKH30B
TEXHUUYECKUX Yep-
TeXel netaerl u
COOpPOYHBIX €IH-

HOWM rpaduku | HUIL MaIluH
(b1.5.02-V.1) (b1.5.02-H.1)
OIIK-3 OO6yuatomutics nomn- | Obygaromuiicss mon- | OO0ydaromuiics

TOTOBHOCTB IPUMEHSTH cucTeMy GyHa-
MEHTAIILHBIX 3HAaHWH (MaTeMaTUYCCKHX,
€CTEeCTBEHHOHAYYHBIX, HH)XEHEPHBIX H
9KOHOMHYECKHX) JUIS WACHTH(OUKAIUH,
(hopMyIIMpOBaHUST U PEIICHUS TEXHUYEC-
CKUX M TEXHOJOTHMYECKHX MpoOIeM 3Kc-
IUTyaTallud TPaHCIIOPTHO-TEXHOIOTHYE-
CKHX MAIlTUH U KOMIUIEKCOB

J)KEH 3HaTh. METOJBI
MOCTPOCHUSI M YTe-
HUST COOPOYHBIX Uep-
Texell oOlmero Buma
Pa3IUYHOTO  YPOBHS
CJIOKHOCTH M Ha3Ha-
yenus (b1.5.02-3.2)

KEH yYMETb: HCIIOJIb-
30BaTh OCHOBHBIE T10-
HATUSL HadepTaTelb-
HOM T€OMETPUH U UH-
KEHEepHOH rpaduku
(b1..02-Y.2)

TOJDKEH BJIAJICTh:
HaBBIKOM BBITIOJ-
HEGHHS  3CKHU30B
TEXHUYICCKUX Uep-
texxeit  (b1.5.02-
H.2)

2. Iloxa3aTenn, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIETeH M

[Toxa3zaTenn Kputepun n mkana oneHUBaHHS Pe3yIbTaTOB 00yUCHHS MO AUCIIUTUTHHE
OLICHUBAHMS Henocratounsiit ypo- | JlocTaTo4yHbIi ypOBEHB Cpennuii ypoBeHb Bricokuil ypoBeHb
(3YH) BCHb
b1.5.02-3.1 OO6yyarormuiics He OO6yyaronmuiicst cmabo | OOydaromuiics ¢ He3Ha- OOGyuaronuiics ¢
3HAET METOJBI BHIIION- | 3HAET METOJBI BHITION- YUTEIBHBIMA OLIHO- TpeOyeMoii CTETIEHBIO
HEHHS ICKU30B TEX- HEHHS SCKU30B TEXHU- KaMU U OTJICIbHBIMA MTOJTHOTHI M1 TOYHOCTH
HUYCCKUX YCPTESIKEH, | YCCKHX YepTeKeH, pa3b- | mpoOenaMu 3HaeT Me- 3HACT METOJIbI BbI-
Pa3bEMHBIX M HEPa3b- | €MHBIX U HEPa3bEMHBIX | TOMBI BBITIOJIHEHUS 3C- MOJTHEHUS 3CKHU30B
€MHBIX COCAMHCHUH COCIIMHCHUI KHA30B TEXHHYCCKHIX TEXHUYECKUX YepTe-
YepTeKeH, pa3beMHBIX KEH, pa3bEMHBIX U
Y HEPa3bEeMHBIX COCIIU- | HEPA3bEMHBIX COCIU-
HEHUuil HEHUuil
b1.5.02-3.2 OOyuaromuiicst He OOyyaronuiicst cnabo | OOyuarommuiics ¢ He3Ha- OO0yuaromuiics ¢
3HAeT METOJBI TI0- 3HAeT METOIBI IOCTPOE- YUTEIBHBIMA OLIHO- TpeOyeMoii CTETIEHBIO
CTPOCHUS M YTCHUS HUS U 9TeHUS cOOpOd- KaMU U OTJICIEHBIMA MTOJTHOTHI M1 TOYHOCTH
CcOOpPOYHBIX YEPTEIKEH | HBIX UepTexkel o0mero nmpoOesiaMy 3HaeT Me- 3HAEeT METOIBI I10-
0011ero Buia pa3nd- BUZIa PA3TUIHOTO TOJIBI TOCTPOCHUS U CTPOCHUS M YTCHUS
HOTO YPOBHS CJIOKHO- YPOBHS CJIOXKHOCTH M | YTEHHUS COOPOYHBIX Uep- | COOPOUHBIX YepTe-
CTH 1 Ha3HAYCHHS Ha3HAYCHUS TeXel o0Imero Buaa xKe olriero Buaa
Pa3IMYHOTO YPOBHS Pa3IMYHOTO YPOBHS
CJIO)KHOCTHU M Ha3HAYe- | CIJIO)KHOCTH WM Ha3Ha-
HUS YCHUS
b1.5.02-VY.1 OO6yuaromuiics He | OOyvaromuiics  cimabo | OOyuarommiics ymeer ¢ | OOyvaromuiics
YMEET HCIIONb30BaTh | yMEET  HCIOJIb30BaTh | HE3HAYHUTCIEHBIMU YMEET HCIOJIb30BATh
HABBIKH BBIMIOJHCHUS | HABBIKA  BBINIOJIHCHUS | OIIMOKAMH  KCIOJb30- | HABBIKK BBIMOJHCHHS
JCKU30B TEXHMYECKUX | ICKM30B TEXHWYECKHUX | BaTh HABBIKH BBIMIOJHE- | ACKH30B TEeXHUYE-
yepTeXken aerajedl W | yepTeked JeTaned M | HUS OICKU30B TEXHHYE- | CKUX YepTexeu JeTa-
COOpOYHBIX  €AWHHMI] | COOPOYHBIX €TUHUI] Ma- | CKHX YepTeKel aeranei | medk W cOOpOYHBIX
MaIIuH IAH n COOpPOYHBIX EIWHHI] | CIUHHII MAIIUH
MaIuH
b1.5.02-Y.2 OO6yuaronuiicst He | OOyyaromumiics  cnmabo | OOywaromnmuiicst ymeeT ¢ | OOy4arontuiics
yMeeT WCIONB30BaTh | yMEET  HCHOJB30BaTh | HE3HAYNTEIHHBIMH yMEeT HCIHOIb30BATh
HABBIKH HCIIOJIb30BATh | HABBIKA HCIIOJIB30BaTh | OMIMOKAMH  KCIOJB30- | HABBIKA  UCIIOJB30-
OCHOBHBIC  TOHSTHSA | OCHOBHBIC MOHATHUS | BaTh HABBIKHM KCIIOJB30- | BaTh OCHOBHBIC MOHS-
BaTh OCHOBHBIC MTOHATHUS | THS HAYEPTATEIBHON




HauepTaTeJIbHOW Treo- | HaYepTaTeNbHOM  Ieo- | HauepTaTelbHONM  Te0- | TEOMETPUU U HHXKe-

METPUH W WHXEHEP- | METPUH M WH)XCHEPHOW | METPUH M WHXXCHEPHOW | HEpHOU rpaduKu

HOU rpaduku rpaduKu rpaduKu

b1.5.02-H.1 OO6yyarormuiics He OO6yygarontuiics cmado OO0yyaromuiics ¢ He- OO0yyJaroniuiicst CBo-

BJIaJICCT HABBIKAMU | BJaJeeT HABBIKAMH NIPU- | OONBIINMU 3aTpyJHEHH- | OOIHO BiIaJeeT HaBbI-

MPUMEHEHHNS COOTBET- | MEHEHHS COOTBETCTBY- | SMH BJIaJieeT HaBBIKAMH KaMH{ IPUMECHEHUS
CTBYIOIIETO (hHU3HKO- forero (pu3uko-mare- MIPUMEHEHHS COOTBET- COOTBETCTBYIOIIETO

MaTEeMAaTUYECKOTO all- | MaTUYeCKOTO ammnapara, | CTBYHLIEro (GU3MKO-Ma- | (U3HKO-MaTeMaTHye-

maparta, METOJZIOB aHa- | METOJIOB aHAJIM3a U MO- TEMaTHYECKOTO ara- CKOTO ammapara, Me-
JIU3a ¥ MOJICIIUPOBA- | JCTUPOBAHUS, TCOPETH- | paTa, MCTOAOB aHAIHM3a | TOJOB aHAJN3a U MO-
HUS, TCOPETUYECKOTO | YECKOTO M DKCIICPUMEH- | U MOJCIMPOBAHUS, TCO- | JCIHPOBAHUS, TEOPEC-
U 3KCIICPUMEHTANIb- | TAJIbHOTO MCCICJOBAHUS | PETUYCCKOTO M DKCIIC- TUYECKOTO M DKCIIC-
HOTO MCCIIETOBaHUS NIPY pelIeHuy npodec- | PUMEHTAIBHOTO HCCIIe- | PHUMEHTaJIbHOTO HC-
IIPH PELICHNH TIPO- CHOHAJIBHBIX 32714 JOBAaHUS MPH PEIICHAN | CIICAOBaHMS IIPH pe-
(heccnoHABHBIX 3a- npodeccnoHaNbHBIX 3a- | IIeHUH Mpodeccro-

Jad Jad HAJIBHBIX 3a/1a
b1.5.02-H.2 OO6yyarommuiics He OO6yugarontuiics cnado OO0yyaromniuiics ¢ He- OO0yyJaroniuiicst CBo-
BJIaJIeeT HaBBIKAMU BJIaJIcCT HABBIKAMU BBI- | OOJBIIMMU 3aTPYIOHEHH- | OOMHO BIa/eeT HABBI-
BBITTOJTHEHHS ACKU30B | TOJHEHUS 3CKHU30B TeX- | SMH BIIAZECET HABBIKAMH KaMU BBITIOJTHEHUS
TEXHUYECKHX YepTe- HUYCCKUX YePTEKEH BBIITOJTHCHUSI 3CKU30B JCKU30B TEXHUYE-
xKel TEXHUYECKUX YepTexei CKUX 4epTexeil

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (M) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHUI, yMEHM ¥ HABBIKOB M (MJIM) ONBITA 1eATEJILHOCTH, XapaKTEePU3YIOIIUX 3Tanbl (op-

MHMPOBaHHs KOMIleTeHInH B mpouecce oceoenuss OIIOII

TuroBbie KOHTPOJIBHBIE 3aJIaHUSI M MAaTEPHAIIBI, HEOOXOAMMBIC JIJIS1 OIICHKH 3HAHWUW, YMEHUHN
Y HaBBIKOB, XapaKTEePU3YIOMIUX 0a30BBIi 3Tan (GopMHUPOBAHUS KOMIIETEHIIMA B MPOIIECCE OCBOCHUS
OIIOII, conepxarcs B y4eOHO-METOAMYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

Pa3nen
JOUCIIU-
[LTHHBI

Y4yeOHoO-MeTOMMYECKHE PA3padOTKH

1

1. HaueprarenbHas reoMeTpusi [DNEKTPOHHBIN pecypc]: METOAMUYECKUE YKa3aHUS K
n3ydenuto kypca / coct.: M. I'. Topbees, I'. I1. Jlemenko, E. A. Top6eera; UT'AA -
Yensounck: UIAA, 2014 - 86 ¢ - Joctym w©3 CeTH HWHTEPHET:
http://188.43.29.221:8080/webdocs/grafika/27.pdf. - Jloctyn u3 nokanbHOW CeTH:
http://192.168.0.1:8080/localdocs/grafika/27.pdf

2. PabGouast Terpaap g KOHCIIEKTUPOBAHUS JICKITUI 1O HAYepTATEeIbHON T€OMETPUHI
[DnexTponHbIi pecype]: [MeToanyeckue ykazanus] / coct.: Topoees U. I'., Jlemenko
I'. T1., CrapynoBa U. H.; UI'AA - Yensa6unck: UT'AA, 2013 - 41 c. - JlocTtyn u3 cetn
WuTepner: http://188.43.29.221:8080/webdocs/grafika/25.pdf. - locTyn u3 1okanbHON
ceru: http://192.168.0.1:8080/localdocs/grafika/25.pdf.

3. Pabouas Terpaap 1Mo HauepTATEINHHON T€OMETpUU [DNEKTPOHHBINA pecypc] / cocT.:
CazonoB K. A., Topoees U. I'.; UI'AY - Yensbunck: UI'AY, 2009 - 68 c. - ocTtym u3
cetu Mntepner: http://188.43.29.221:8080/webdocs/grafika/22.pdf. - JlocTyn u3 no-
KanbHOM cetu: http://192.168.0.1:8080/1localdocs/grafika/22.pdf.

4. MeTtoandecku yKa3aHus ISl BBITOJIHEHUS IOMAIITHETO 3aJaHus 110 Ha4epTaTeIbHON
reometpuu [DnekTponHbIi pecypc] / coct.: U. I'. TopGees, E. A. Topb6eena, E. A. Jle-
menko; UIAA. Yensbunck: UT'AA, 2014.- 34 c. Hoctyn u3 cetu HHTepHeT:
http://188.43.29.221:8080/webdocs/grafika/26.pdf. - Jloctyn u3 noxkanbHOW CeTH:
http://192.168.0.1:8080/localdocs/grafika/26.pdf

5. TecroBbie 3agaHus sl MOATOTOBKM M KOHTPOJIS aTTecTaluy (IpOrpaMMHBIN Mpo-
nykT). Joctyn u3 nokaneHoi cetu (ayn. 303 u 317).

1. MeToanyeckne yka3aHUs K BBIITOJTHEHUIO TEXHUYECKUX YEPTEKEU [DIEKTPOHHBIN
pecypc]: Al CTyAEHTOB IIEPBOTO U BTOPOIO Kypca, HAaUMHAIOIIUX U3y4aTh UHKEHEP-
Hyto rpaduky / coct. Topbees U. I'., Topoeer K.W., bepnaukosa B.A.; FOxxHo-Ypanb-
ckuiit 'AY, UactutyT arponnxenepu - Yensiounck: FOxuo-Ypansckuit [AY, 2017 -




43 c. - loctyn u3 cetu uHTepHeT: http://188.43.29.221:8080/webdocs/grafika/29.pdf.
- JocTym u3 nokanbHOM cetu: http://192.168.0.1:8080/localdocs/grafika/29.pdf.

2. IIpoexkunonHoe 4yepueHue B rpaduueckoM mnakere AutoCAD [DnekTpoHHBINH pe-
cypcl: meroauueckue ykaszanus / coct.. U. I'. TopGees, E. A. Top6eesa, E. A. Jle-
menko; KOxHo-Ypansckuii 'AY, Unctutyt arponnkenepun - Yensounck: FOxHo-
VYpanmeckuii  T'AY, 2015 - 84 c. - Jloctym w®3 CceTH HWHTEPHET:
http://188.43.29.221:8080/webdocs/grafika/28.pdf. - [octynm u3 OKaabHON CeTu:
http://192.168.0.1:8080/localdocs/grafika/28.pdf.

3. YCI0BHOCTH MAIIMHOCTPOUTENBHOTO YepUEHUs, TPUMEHSIEMbIE B MHKEHEPHOU Ipa-
¢buke [DIEKTpOHHBIN pecypc]: MeToauyeckue ykazanus / coct.: Topbees U. I'., Top-
6eeBa E. A., Crapynosa U. H.; IOxno-Ypanbckuii 'AY, MHCTUTYT arpouHXEHEPHH -
UYensounck: FOxuo-Ypansckuit 'AY, 2016 - 52 c. - JlocTynm u3 ceTH HHTEPHET:
http://188.43.29.221:8080/webdocs/itm/33.pdf. - J[loctyn W3 JOKaJbHON CeTH:
http://192.168.0.1:8080/localdocs/itm/33.pdf.

4. Meronnyeckue yKa3zaHus K BBITIOJHEHUIO 3aaHus "BeinonHeHne cOOpoYHOTo Yep-
Texka ¢ Hatypel' [DnekTpoHHbI pecypc] / coct.: Topbees U. I'., Crapynosa U. H.,
Jlemenxo I'. I1.; UT'AA - Yensbunck: UI'AA, 2010 - 55 c. - [loctyn u3 cetu uTepHer:
http://188.43.29.221:8080/webdocs/grafika/24.pdf. - Joctym #u3 IOKaabHON CETH:
http://192.168.0.1:8080/localdocs/grafika/24.pdf.

5. Meroauyeckue yka3aHWs K BBITIOJIHGHHIO 3a1aHus "JleTanupoBaHue yepTexa o0-
mero Buaa" [Dnekrponssiit pecype] / coct.: U. I'. Top6ees, H. A. Kpaesas, T. M. Py-
xuHckas; UIAA - Yensounck: UT'AA, 2012 - 23 c. - Jloctyn U3 JOKaabHOM CETH:
http://192.168.0.1:8080/localdocs/grafika/2.pdf. - Joctyn wu3 ceru WHrepHer:
http://188.43.29.221:8080/webdocs/grafika/2.pdf.

6. TecToBble 3a1aHusl JIJIsl IOJTOTOBKU U KOHTPOJIS aTTECTaluu (MPOrpaMMHBIA TTPO-
nykT). Jloctyn u3 nokanbHOM cetu (aya. 303 u 317).

4. MeToauuecKue MaTepuaJibl, ONpeaeJsaoime Npoueaypbl OlleHUBAHUS 3HAHUM,
YMeHM, HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTePU3YOIIUX 3TAan(b1) (hopmu-
POBaHUSA KOMIIETEHIIU

B nanHOM paszzaene METOINYECKUE MAaTEPHAIbI, OIPEACIIAIOIINE IPOLEIyPhl OLICHUBAHUS 3HA-
HUH, yMEHH, HABBIKOB, XapaKTEPU3YIOIUX 0a30BbIi 3Tan (OpMUPOBaHUS KOMIIETEHIIMNA IO TUCIIH-
inHe «HaueprarenbHas reoMeTpHsi U HHKEHEpHas rpaduKka», IPUBEIEHbBI IPUMEHUTENBHO K KaX-
JIOMY U3 UCIOJIB3YEMBIX BHIOB TEKYILIETO KOHTPOJSA YCIIEBAEMOCTH U NPOMEKYTOYHOU aTTECTALIUU
oOydJaronuxcsi.

4.1. OneHoYHbIE CPeACTBA ISl MPOBEAEHUS TEKYLIEro KOHTPOJIsl yCIIeBaeMOCTH
4.1.1. 3anuTa (OLICHUBAHUE YePTEkKEN ) 1ab0paTOpHO pabOTHI

OueHka yeprexenl (peleHue 3aaad 1no HayepTaTeIbHOM I€OMETPUM, OCBOEHHUS CTYACHTOM
METO/IOB U YCIOBHOCTEH MPUHATHIX JJI BHIYEPUMBAHUS Y3JI0B U ACTalleld MAIINH, a TAKKE YMEHUS
YUTATh YEPTEXKHU) BHIIMOJIHEHHBIX Ha JA0OPATOPHBIX paboTax UCIOIb3YeTCs Il ONpeieTICHUs Kaye-
CTBa OCBOCHHS 00YJAIOIIUMCS OT/ICTBHBIX TEM TUCIUIUTHMHBL. KpuTepun olleHKH 3a BHITIOJHEHHE J1a-
OopaTtopHOi pabOThI JOBOASTCS A0 CBEJIEHUs 00y4aroNIMXcs B Havalle 3aHATHH, U OLIEeHUBAeTCs 10
YCMOTPEHHIO TIPETIOIaBATENsI OLEHKOU «OTIUYHO», «XOPOIIO», «YIO0BICTBOPUTEIILHO», «HEYIOBIIC-
TBOPHUTEIBHO» WUJIU «3aYTEHO», «HE 3aU4TCHO». 3aU4TEHO CTABUTCS OOydJarommmcs, ypoBenb 3YH ko-
TOPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBIECHHBIM JJIs ITOJIOKUTEIBHBIX OILIEHOK («OTIIMYHO», «XO-
PpOILIO», «yIOBIETBOPUTENIBbHO»). OlLieHKa 00BABISETCS 00yJaroeMycsl HeIIOCPEeICTBEHHO MOCIIe 3a-
IIUTHI TA00OPaTOPHOM PabOTHI.



HIxana

Kputepuun onenuBanus

Onenka 5
(OTIIMYHO)

- U3JI0)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U 000CHOBATh CBOU CYKJCHMS IPU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHUE BBIOJIHATh U YATATh YEPTEKU PA3IUUHBIX U3/EIHMI;

- OCBOEHHME TEXHUKHU BBIIOJIIHEHHS YEPTEKEH;

- c0cOOHOCTH PEeMIaTh 331a4H 110 HAYePTATEIbHOI reOMETPUH.

OueHka 4
(xoporo)

- N3JI0’KEHHME MaTepHala JJIOTHYHO, TPaMOTHO;
- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE PUMEHEHUE TEOPETUUECKUX 3HAHUM JUIsl PEIIEHUS U BbI-
MIOJIHEHUS 3a7ad 10 HAauepTaTelIbHOW I'€OMETPUHU, HO COAEpKAHUE U
(dopMa 0TBETa UMEIOT OTJENIbHBIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- U3TI0KEHHUE MaTepHalia HEeMOJIHO, HETIOCIIE10BaTEIbHO,
- HETOYHOCTH B OTIPEJICIICHUH MTOHATHH, B TPUMEHEHUH 3HAHUH 7151 pe-
IICHUs] KOHKPETHBIX 33/ad,

- 3aTpyIHEHUS] B 000CHOBAaHUH CBOUX CYXKJICHUH;

- 00HapyXMBaeTCsl HEJOCTATOYHO TITyOOKOe MOHUMaHHUE U3YUYEHHOTO
Marepuaa.

OneHka 2
(HEy1OBJIETBOPUTEIILHO)

- OTCYTCTBUC H€O6XOI[I/IMBIX TCOPCTUICCKUX 3HaHHﬁ; HC PCHICHBI 3a-
Jauu;

- HE3HAHUE OCHOBHOTO MaTepuaia y4eOHOM MPOrpaMMBl, TOTYCKAIOTCS
rpyOBI€ OIMOKY B U3JIOKCHUH.

HIxanaa

Kpurepumn oneHuBanus

OlLleHKa «3a4TEHO»

- OCO3HAHHOE IPUMEHEHHUE TEOPETUUECKUX 3HAHUM /JIsl pEIICHUS U BbI-
MOJIHEHUS 3aj1a4d M0 HayepTaTeNIbHON T€OMETPUH;

- 3HAHUS OCHOBHBIX MPaBWJI U HOPM O0(OPMIICHHS U BBIIIOJIHEHHUS Yep-
TeXeH U APYruX KOHCTPYKTOPCKUX JOKYMEHTOB, YCTAaHOBJIEHHBIX ['0C-
YAApPCTBEHHBIMU CTaHAApTaMu EJQWHONW CHCTEMBI KOHCTPYKTOPCKOM
nokymentanuu (ECKJ);

- YMEHHE BBINOIHATh U YUTATh YEPTEKU PA3THUUHBIX U3CIINA;

- OCBOCHHE TEXHHUKH BBIIIOJIHEHUS YePTEXKEH;

O1LeHKa «HE 3aU4TECHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUYECKUX 3HAHUM; HE PELIEHBI 3a-
Jla4M 110 HaYyepTaTeIbHONU T€OMETPUH;

- HC 3HAHNWC OCHOBHBLIX IIPAaBUJI U HOPM O(bOpM.HeHI/IH 1 BBIIIOJIHCHUSA
YEPTEKEU U JPYIrUX KOHCTPYKTOPCKUX JOKYMEHTOB, YCTAHOBJICHHBIX
l'ocynapcTBeHHBIMU CTaHIapTaMu EJQWHONW CUCTEMBI KOHCTPYKTOP-
ckoit nokymenTanuu (ECKJI);

- HC YMCHHC BBIIIOJIHATH U YUTATh YCPTCIKU PA3JTIAIHBIX HBHGHHﬁ;

- HE OCBOEHHE TEXHUKH BBITIOJHEHUS YEPTEKEH.

4.1.2. PaGoTa B MaJIbIX Ipymmax

Pabota B MasbIX TpyIIax — 3TO OJHA U3 CAMBIX IMOMYJISPHBIX CTPATETUI, TAK KaK OHA JTAeT BCEM
oOy4aromuMcsi BO3MOKHOCTh Y4acTBOBATh B paboTe, MPAaKTUKOBATh HaBBIKU COTPYJHUYECTBA, MEX-
JUYHOCTHOTO OOIeHUsl (B YACTHOCTH, YMEHHE aKTHBHO CIYIIaTh, BeIpabaThIBaTh 00Illce MHEHHE,
paspeniath BO3HUKAIOIINE Pa3HOIJIACHs).

Leab: TPOAEMOHCTPHPOBATH CXOJICTBO MU PA3NIUYUS OTPECIICHHBIX SBICHHM, BEIPA0OTATh
CTpaTeruio Win pa3padoTaTh IJIaH, BHIICHUTH OTHOLLIEHUE PA3JIMYHBIX TPYII YYACTHUKOB K OJTHOMY

U TOMY %€ BOIPOCY.

['pynna CTyIeHTOB JENUTCS Ha HECKOJIBKO MajblX rpyni. KoaudecTBo rpymnm onpeaensercs
YHCJIOM TBOPUYECKUX 3aJaHUi, KOTOpbIE OyayT 00CYXIaThcs B MpoLecce 3aHATUS. Malible TpYIIbI
bopMupyroTcs IMO0 MO KENAHUIO CTYEHTOB, JTMOO0 110 COBMECTHO U3YUYE€HHOI TeMe 3aHSATHS, [TOAr0-
TOBJICHHOH JIJ1s1 00CYKACHUSI.




Maiible TpyNIbl 3aHUMAIOT OIPENENIEHHOE IMPOCTPAHCTBO, yAOOHOE JUId OOCYXICHHs Ha
YpOBHE Ipynsl. B rpyIime onpenenstoTcs: CHUKep, ONMOHEHTHI, SKCIEPTBHI.

Cnukep 3aHMMAET JHIMPYIOIIYIO TO3ULUIO, OPraHU3yeT OOCYXICHHE Ha YPOBHE TPYIIIIBI,
dbopmyaupyeT 00111ee MHEHHE MaJION TPYIIIIBI.

OnnoHeHT BHUMATEIBHO CITYIIACT MpeyIaraeMble MO3UIMU BO BPEMsi IUCKYCCUU B (OPMYJITH-
pYyeT BOMPOCHI MO MpeajiaraeMoil HHpopMaIuu.

IkcnepT GopMHUPYET OLIEHOYHOE CYXKICHHUE 10 TpeIaraeMoi TO3UIINHA CBOSH Majol TPYIIITBI
Y CPAaBHUBAET C MIPEAJIAra€MbIMU NO3ULUASIMU IPYTUX TPYIII.

IHoaroroBuTEABLHBIN JTAI.

Kaxxgas manas rpymnma o0cyx1aeT TBOPUECKOE 3a/JaHUE B TEUEHUE OTBEJICHHOTO BPEMEHH.

3agaua 1aHHOTO 3Tarna — CPOPMYJIMPOBATH TPYIIIOBYIO MO3UIUIO 10 TBOPUYECKOMY 3aJIaHHIO.

OcHOBHOI1 3TaN — IPOBEIEHNE 00CYXKIACHUS TBOPUECKOTO 3aaHusI.

3acaylIuBarTCs CY)KIEHUs, IpejiaraéMple KakJ10M Majloil TpyIIoi Mo TBOPUYECKOMY 3aja-
HUIO.

[Tocne kakaoro CyXaeHusl ONMOHEHTHI 33Jal0T BONPOCHI, BBICIYIINBAIOTCS OTBETHI ABTOPOB
MpeyiaraéMbIX MO3UIIHM.

B 3aBepmiennn Qopmynupyercss obiiee MHEHHE, BBIPAXKAIOIIEE COBMECTHYIO IMO3UIHUIO IO
TBOPYECKOMY 3aJaHUIO.

JTtan pedieKCHH — MOJBEACHNS UTOTOB.

OKCHepTsl MpeIararoT OLIEHOYHBIE CYKICHHS IO BBICKa3aHHBIM IYTSM PELICHUS MpeJiarae-
MBIX TBOPUECKHX 3aJIlaHUI OCYIIECTBISAIOT CPABHUTENbHBIN aHAIN3 MIPEAJIOKEHHOTO IIyTH PEILICHUS
C PELICHUSIMU APYTUX MaJIbIX IPYIIL.

[IpenonaBaTens 1aeT OLIEHOYHOE CYKICHHE M pad0Te MaJbIX IPYIII, [0 PELUICHUIO TBOPUYECKUX
3agaHui, ¥ 3¢ (HEKTUBHOCTH MPEJIOKEHHBIX MTyTEeH peleHusl.

OtBeThl 00YYaIOMIUXCS OIEHUBAIOTCS OLEHKOH «OTIUYHO», «XOPOIINO», «YIOBIETBOPH-
TEJIbHO» UJI «HEYJOBJIETBOPUTEIBHO».

Kputepun onenku orBera (Tabi.) TOBOIATCA 10 CBEACHUS 00YyYaIOUIMXCS B Hayasle 3aHATUH.
Onenka o0OBsABIsSETCS 00YYaIOIIMMCS HETTOCPECTBEHHO B KOHILIE 3aHATHUS.

Ikana Kpurepun oueHuBanus
Onenka 5 - 00yJaromuiics MoJHO YCBOMJI y4eOHBINH MaTepua;
(oTM4HO) - IOKa3bIBa€T 3HAHUE OCHOBHBIX MOHSTHUI TEMBI, TPAMOTHO IMOJIb3YeT-CS
TEPMUHOJIOTUEN;

- TPOSIBISET yMEHHE aHaJIM3UpoBaTh M 0000mars uH}opmarmio,
HaBBIKH CBSI3HOTO OIMCAHMS SIBJICHUH U MPOIECCOB; HABBIKH MPOEKTH-
pOBaHMSI U WUCIOIB30BaHHWE HH(POPMAIIMOHHBIX CPEJCTB B CO3JaHUU
KOHCTPYKTOPCKOM IOKYMEHTAIIUH;

- IGMOHCTPUPYET YMEHHE M3JIaraTh y4eOHBI MaTepuai B Ompe/e-JIeH-
HOH JIOTHYECKOM MOCIeIOBAaTEIIFHOCTH;

- TOKa3bIBaCT YMEHHE HWJUTFOCTPUPOBATH TEOPETUUYECKHE ITOTOKCHUS
KOHKPETHBIMH TIPUMEPAMH;

- IEMOHCTpUPYET CHOPMHUPOBAHHOCTh M YCTOWYMUBOCTh 3HAHUM, yMe-
HUM 1 HaBBIKOB;

- MOT'YT OBITh JOIYIICHBI OJJHA—/IBE HETOUHOCTH NP OCBEUIEHUU BTO-
POCTENEHHBIX BOIIPOCOB.

Onenka 4 OTBET YAOBJIETBOPSIET B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY «5», HO IIPU
(xoporo) 3TOM HUMEET MECTO OIUH U3 HEJOCTATKOB:

- B YCBOCHHUH Y4e€OHOT0 Marepuasa JONyIIeHbl HeOOobIIHe MPoOebl, He
MCKa3UBIIINE COIEP/KaHUE OTBETA;

- B U3JIOKEHUH MaTepHasa JOMyIeHbl He3HAYNTEIbHbIE HETOYHOCTH.

Onenka 3 - HENOJIHO WJIHA HEMOCJIEN0BATEeIbHO PACKPBITO COAEPKAHUE MaTepHala,
(YZOBIETBOPUTENIFHO) | HO MOKa3aHO o0liee HOHMMAaHKE BOIIPOCA U MPOJEMOHCTPUPOBAHBI yMe-
HUS, JOCTAaTOYHBIC [UIsl NaJdbHEHMILEr0 yCBOCHUS Marepuaa;

- IMEJIHCh 3aTPYJHEHHUS UIIH JIOMYIIEHBI OMUOKY B ONPEACICHUN MTOHS-
THH, UCIIOJIB30BAHUN TEPMHUHOJIOTUHU, METOJOB IMPOECKTHUPOBAHMS U HC-
M0JIb30BaHNE MH(POPMAITMOHHBIX CPEJICTB B CO3AAHUN KOHCTPYKTOPCKON




JOKYMEHTAIH, PELIEHUN NHKEHEPHBIX 3a/1a4, UCIIPaBJIEHHBIE TIOCIIE He-
CKOJIBKMX HABOZSIINX BOIPOCOB;

- BBISIBJIEHA HEZ0CTAaTOYHasi C(HOPMUPOBAHHOCTH KOMIIETCHLIUH, YMEHUH
Y HaBBIKOB, 00yUJalOIIUCs HE MOXKET MPUMEHUTH TEOPHUIO B HOBOM CUTY-
aluu.

Ouenka 2 - HE PaCKpBITO OCHOBHOE COJEpKaHUE y4eOHOro Marepuara;

(HEYIOBJIETBOPUTENIBHO) | - OOHApY)KEHO HE3HAHHE WJIM HEelOHMMaHue OoiblIell wim Hanbosee
Ba)KHOU 4acTu y4eOHOro MaTepHaia;
- JIONYIIEHbl OIIMOKYU B ONpPEAEICHUM MOHITUH, INpH HCHOIb30BaHUU
TEPMHUHOJIOTHH, B UCHOIBb30BAHUU METO/I0B IPOEKTUPOBAHUS U UCIIOJIb-
30BaHHE UH()OPMAIIMOHHBIX CPECTB B CO3JaHUHN KOHCTPYKTOPCKOM 0-
KyMEHTAlLlUH, PEIICHUU WH)XEHEPHBIX 3aja4, KOTOPble HE HCIPaBIICHBI
H0CJIE HECKOJIbKHUX HABOJSIIIUX BOIIPOCOB.

4.1.3. AHaJIN3 KOHKPETHBIX CUTYyalui

AHann3 KOHKPETHON CUTyalluH (KEUC-METOM) — AEATEIbHOE UCCIEAOBAHUE PEAIbHOMN WUITN HC-
KYCCTBEHHO CKOHCTPYHPOBAHHOW CUTYAITUU JIJISl BHISBIICHUS MPOOJIEM U IPUYUH, BRI3BABIIINX €€ IS
ONTUMAJIBHOTO U ONEPATUBHOIO PA3PEIICHUs. DTOT METOJ MOXKET MCIIOJIb30BaThCA KAK B IIpoliecce
YTEHUS JICKIUH (BO3MOXKHBI TPU YPOBHS), TaK U KaK CAMOCTOSITEIbHOE MPAKTUUECKOE 3aHsATHE (KJ1ac-
CHYECKUM BapUaHT, CBOOOIHBIN BapUaHT, CMEIIAHHBIA BapUaHT).

eab MeTOMa aHATH3a KOHKPETHON CUTYaIlMN METOAa — HAYYUTh O0YYAIOIINUXCS aHATTU3UPO-
BaTh MH(OPMALINIO, BBISBIATH KIIOUEBBIE MPOOJIEMBbI, BEIOUpATh albTePHATUBHBIC MYTH PEIICHUS,
OIICHUBATh UX, HAXOJUTH ONTUMAIBHBIN BapUaHT U POPMYITUPOBATH IPOTPAMMBI ICHCTBUH.

Cragnu co3maHus Keica:

- OIIpEIeNICHHE TOTO pa3jieyia Kypca, KOTOPOMY MOCBSIIEHA CUTYaIlHs;
- opmynupoBaHue 1enel 1 3aaay;

- ompezeneHre NpoOIeMHOM cuTyaruu, GopMyIHPOBKA MPOOIIEMBI;

- IOUCK HeoOxoauMon nH(popMaIuu;

- CO3/IaHHE€ U OINMCAHUE CUTYAIUH.

CryneHTaMm npeaiararoT OCMBICIATh PEAIBHYIO CUTYALUIO, ONIMCAHUE KOTOPOU OJTHOBPEMEHHO
OTpakaeT He TOJILKO MPOoOJieMy MPOSKTHPOBAHUS TEXHOJIOTHIECKOTO MPOIecca WITH TEXHHUECKOTO
CPEICTBA, HO U aKTyaJIU3UPYET ONPEeNIEHHbIH KOMIUIEKC 3HAHUH, KOTOPBI HE0OXOIUMO YCBOUTH
IpU pa3pelieHuy ganHoi nmpobaemsl. [Ipu 3Tom cama npoOieMa He UMEET OJHO3HAYHBIX PEIICHHH.
Keiic npencrasiser cob0i poJIeBYIO CUCTEMY.

Paboty Han 3amanueM u 00CYKIEHUE CUTYAIIU TUIAHUPYETCSl OPraHU30BBIBATh B MAJIBIX TPYII-
11ax, Ha KOTOPBIE AENATCS CTYAEHTHI IIPY BBINOJHEHUN MPAKTUYECKOT0 3aHATUA. B rpymme onpene-
JISIFOTCSI CIIUKEP, OMIOHEHT, YKCIEPT.

IToaroroBuTEILHLIN dTAI.

Kaxxnas manas rpymma 006cyX1aeT TBOPUECKOE 3a/IaHUE B TEUCHUE OTBEJCHHOTO BPEMEHH.

3amaya JaHHOTO 3Tana — copMyIUPOBATH MPYIIOBYIO MO3UIUIO MO TBOPUECKOMY 3a/1aHUIO.

OCHOBHOI1 3Tan — npoBezieHne 00CYXICHHSI TBOPYECKOT0 3a/1aHUsI.

3aciylmMBalOTCS CYXKICHHUS, TpejlaraeMble KaXI0i Majaoil TpyInmnoi Mo TBOPYECKOMY 3aja-
HUIO.

[Tocne kaxaoro Cyx AeHUsl ONIOHEHTHI 3a1al0T BOIPOCHI, BBICIYIIMBAIOTCS OTBETHI aBTOPOB
MpeAIaracMbIX MO3ULIHA.

B 3aBepuienun Qgopmynupyercst oOiiee MHEHHE, BBIpaXKarolllee COBMECTHYIO MO3UIUIO T10
TBOPYECKOMY 3aJaHUIO.

Jdrtan pedieKCHMH — MMOJIBEACHUS UTOTOB.

DKCHEepThI MpeIaraloT OLIEHOUHBIE CYKJIEHUSI IO BBICKa3aHHBIM MYTSIM PEIICHUS MpeJiarae-
MBIX TBOPYECKHMX 3aJaHUI OCYILECTBIISIOT CPABHUTEIbHBIN aHAIN3 NPEII0KEHHOTO IyTH PEIICHUS
C PEILLICHUSIMU JAPYTUX MAJIbIX TPYIII.

[IpenogaBatens 1aeT OLEHOYHOE CYXKICHHE U paboTe MaJIbIX TPYIII, 110 PEIICHUIO TBOPUECKUX
3aJaHui, 1 3()(HEKTUBHOCTH MPEATIOKESHHBIX MTyTeH peIeHHS.

OTBeThl OOYYarONIUXCS OLICHUBAIOTCS OIEHKOW «OTIUYHO», «XOPOIIO», «YIOBIICTBOPH-
TEJIbHO» UJTU «HEYJOBIETBOPUTEIHLHO».



Kputepun onenku otBera (Tabi.) TOBOIATCA 10 CBEACHUS 00YyYaIOUIMXCS B Hayasle 3aHATUH.
OneHka 00bsABIsIETCS 00YYAIOIUMCS HEOCPEICTBEHHO B KOHIIE 3aHSTHS.

Ixana

Kpurepun oneHuBanus

Onenka 5
(OTIUYHO)

- 00y4aroIUICs TIOJTHO YCBOWI YUeOHBIN MaTepua;

- TIOKa3bIBAET 3HAHNE OCHOBHBIX MOHATHI TEMBI, IPAMOTHO IOJIb3YyET-Cs
TEPMUHOJIOTHEN;

- TPOSIBISET yMEHHE aHaJIM3UpoBaTh M 0000mars wuHpopmarmio,
HAaBBIKH CBSI3HOT'O ONKUCAHMS SIBJICHUU U MPOLECCOB; HABBIKHU U UCIIOJIb-
30BaHKE HH(POPMAIIMOHHBIX CPEJICTB B CO3JAHIH KOHCTPYKTOPCKOH J10-
KYMEHTALWH;

- IEMOHCTpPUPYET YMEHHUE U3Jararb y4eOHbI Marepuall B Onpee-JieH-
HOH JIOTHYECKOM IOCIeIOBAaTEIIFHOCTH;

- TOKA3bIBa€T YMEHHE WJUIFOCTPUPOBATH TEOPETUUYECKHE IOTOKEHUS
KOHKPETHBIMH MPUMEPAMU;

- JIEMOHCTpPUPYET C(HOPMHUPOBAHHOCTh U YCTOWYMBOCTh 3HAHUU, yMe-
HUM ¥ HaBBIKOB;

- MOTYT OBITH TOMYIICHBI OJIHA—IBE HETOYHOCTHU MPU OCBEUICHUH BTO-
POCTENEHHBIX BOIIPOCOB.

OueHka 4
(xoporo)

OTBET YAOBJIECTBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OICHKY «5», HO TIPH
3TOM UMEET MECTO OJIMH U3 HEAOCTATKOB:

- B YCBOEHHUH y4eOHOT0 MaTepuasia AOMyIIeHbI HeOObIITNE MPOOeIbl, He
MCKa3WBIIIHE COJCPIKAHUE OTBETA;

- B M3JIO)KCHUH MaTepuasia IOMyIeHbl He3HAYNTEIbHbIE HETOYHOCTH.

Onenka 3
(YIOBIETBOPUTENHHO)

- HEMOJIHO WJIM HETOCJEN0BAaTEIbHO PACKPHITO COIEP)KAHUE MaTepHala,
HO MOKa3aHo olliee MOHUMaHKe BOIIPOca U MPOAEMOHCTPUPOBAHBI yMe-
HUSL, TOCTATOYHbIE ISl TaJIbHEUILIET0 YCBOCHUS MaTepurarna;

- UIMEJINCh 3aTPYIHEHUS UM JOMYILEHbI OIIMOKHU B ONpE/IeIeHUH OHS-
THUM, UCIIOJIb30BAHUU TEPMUHOJIOTUH, METOIOB MPOCKTUPOBAHUS U HC-
M0JIb30BaHKUE NH(POPMALMOHHBIX CPEJICTB B CO3AAHUH KOHCTPYKTOPCKOM
JOKYMEHTAIMH, PEIICHUU UH)KEHEPHBIX 3a]1a4, UCTIPABJICHHBIE MOCTIE HE-
CKOJIbKUX HAaBOJSAIIUX BOIPOCOB;

- BBISIBJICHA HEIOCTaTOYHAs! C(OPMHUPOBAHHOCTH KOMITIETCHIIUH, yMEHUIN
Y HaBBIKOB, 00yUYaloOIIUCs HE MOXKET MPUMEHUTh TEOPHUIO B HOBOM CUTY-
aruu.

Onenka 2
(HEy1OBJIETBOPUTEIILHO)

- HE PACKPHITO OCHOBHOE COZIEpKAHKME YIeOHOT0 MaTepuana,

- 00HApY)KEHO HE3HAHWE WJIM HETIOHMMaHHE OoJblliel WM Haubonee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOTYIICHBI ONIMOKU B OINPEICIICHUH TOHSATHHA, TIPU UCIOIb30BAHUH
TEPMHUHOJIOTHH, B UCTIOIB30BAaHIH METOIOB IPOCKTHPOBAHHUS U UCIIONb-
30BaHrE WH()OPMAIIMOHHBIX CPEJICTB B CO3/IaHUU KOHCTPYKTOPCKOHU J10-
KyMEHTAIMH, PEIICHUU WH)XCHEPHBIX 3a]lad, KOTOPhIE HE HCIPABJICHEI
MOCJIC HCCKOJIBKUX HABOAAIIUX BOIPOCOB.

4.2. [Ipouenypsl 1 OLEHOYHBbIE CPEACTBA JJIsl MPOBEIEHUS IPOMEKYTOYHOIH aTTecTa-
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4.2.1. Dx3ameH

Dk3aMeH siBsieTcs (OpMOI OLIEHKH KadecTBa OCBOEHUS AucHMILTMHEL [lo pe3ynabTatam sk3a-
MeHa O0YyYaroIeMycsi BBICTABIISIETCS OIEHKA «OTIHYHO», «XOPOIIO», «yIOBICTBOPUTEIHLHO» HIIN

«HCYOOBJICTBOPUTCIILHO».




OK3aMeH M0 AUCLMIIIIMHE IPOBOJUTCS B COOTBETCTBUU C paCIIMCaHUEM IIPOMEKYTOUHOM aTTe-
CTalllH, B KOTOPOM YKa3bIBA€TCSl BpEMS €r0 MPOBEACHUS, HOMEP ayAUTOPUU, MECTO MPOBEACHUS KOH-
CyIbTaIlM. Y TBEPKIECHHOE PACIUCaHUE pa3MelaeTcsi Ha HPOPMAIMOHHBIX CTEH/IAX, a TAaKXKE Ha
odpuIIMaTLHOM caiiTe YHHUBEpPCUTETA.

YpoBeHb TpeOOBAHMIA JJIS1 TPOMEKYTOUHON aTTECTAllMA O0YJAIOIINXCS YCTAaHABIMBACTCS pa-
60uyeil mporpaMMoil TUCHUIIITMHBI U JOBOJIUTCS 10 CBEACHHS 00yUaloluXcs B HaUaje ceMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MpaBuIIo, JekTopamu. C pa3perieHus 3aBeayroliero kapeapoin
Ha 3K3aMEeHE MOXKET MPUCYTCTBOBATH MpernogaBaTelib Kadeapbl, MPUBICUEHHBIH sl TOMOLIH B MTPH-
eMe ’K3aMeHa. B ciiydae oTCyTCTBUS BENyIIEro MPEenoiaBareisl 3K3aMeH IPUHUMAETCS IIPENoiaBa-
TeJeM, Ha3HaYeHHBIM PACIOpsKEHUEM 3aBeyIOIIero kadeapo.

[TpucyrcTBUE Ha HK3aMeHE MpernoiaBaTeneil ¢ qpyrux kageap 6e3 COOTBETCTBYIOIIETO pac-
MOPSDKEHHS PEKTOpa, TPOPEKTOpa 1Mo yueOHOoM padoTe min nekaHa ¢akyiabTeTa HE TOMyCKaeTCs.

OOyuaromuecs mpH sIBKE Ha 9K3aMeH 00s3aHbI UMETh MPHU ce0e 3a4eTHYIO KHIDKKY, KOTOPYIO
OHM MPEABABIIAIOT FIK3aMEHATODY.

Jlnst mpoBefeHUsl PK3aMeHa BeAYLIUMM MpernojaBaTelib HaKaHyHE IOJIy4aeT B JeKaHaTe 3a-
YETHO-3K3aMEHAIlMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAILAETCs B JEKaHAT IOCJE OKOHYAHHS Mepo-
NPUSTUS B IEHb ITPOBEACHUS IK3aMEHa WIIH YTPOM CIEAYIOIIETO JHS.

DK3aMeHbI IPOBOJATCA [0 OUjIeTaM B YCTHOM WJIM TUCBMEHHOM BHJIE, JTMOO0 B BUAE TECTUPO-
BaHM. DK3aMEHAllMOHHBIE OMJIETHI COCTABISIOTCS MO0 YCTAaHOBJIEHHOW (hopMe B COOTBETCTBHH C
YTBEPKAEHHBIMU Kadenpol 3K3aMEeHAlMOHHBIMHM BOMPOCAMHU U YTBEPHKJAIOTCS 3aBEIYIOLIUM Ka-
denpoii exxeronHo. B dunere comepxxutcs 1 TeopeTUUecKUid BOMPOC U 2 3a/1a4H.

DK3aMeHaTopy MpeAOoCTaBIsAeTCs MPaBO 3aJaBaTh BOMPOCHI CBEpX OMIIeTa, a TakkKe MOMUMO
TEOPETHUUECKUX BOIPOCOB J1aBaTh JAJIsl PEIICHMS 3a]a4M U MPUMEPHI, HE BHIXOAIINE 32 PAMKH IPOM-
JNEHHOT0 MaTepuasa 1o u3y4aeMou TUCIUIUINHE.

3HaHUs, yMEHUS U HAaBBIKM OOYYarOIIUXCS ONPENENAIOTCS OLEHKAMH «OTIUYHO», «XOPOIIO»,
«yJIOBJIETBOPUTENILHO», «HEYOBJIETBOPUTEIHHO», KOTOPBIE BHICTABIISIIOTCS B 3aU€THO-IK3aMeHaIIlH-
OHHYIO BEJOMOCTb U B 3a4€THYIO KHUKKY 00y4aloIerocs B JIeHb 3K3aMeHa.

[Tpu mpoBeieHUU YCTHOTO SK3aMeHa B ayIUTOPUU HE JOJKHO HAXOAUThCS O0jiee BOChMU 00Y-
YAIOLMXCS HA OJTHOTO MPENOo1aBaTes.

[Ipu mpoBeneHUH YCTHOTO 3K3aMeHa OOy4YaroIIMICS BHIOMpAET dK3aMEHAIMOHHBIN OWJIET B
CIIy4aifHOM TOPSIZIKE, 3aT€M Ha3bIBaeT (DaMUIUIO, UMS, OTYECTBO  HOMEP IK3aMEHAIIMOHHOTO Ou-
jera.

Bo Bpems sk3ameHa o0ydaromuecss MOTYT TOJIb30BAaThCs C Pa3pelieHus: IK3aMeHaTopa mpo-
TPaMMOM AUCITUTUIMHBI, CIIPABOYHOW U HOPMATUBHOM JTIUTEPATYPOU, IPYTUMH MTOCOOUSIMHU U TEXHU-
YECKUMHU CPEJCTBAMHU.

Bpems noarotoBku oTBETa MPH cllaye 3K3aMeHa B YCTHOU opMe JOIKHO COCTABISATh HE MEHEee
40 MuHYT (110 KEJTaHUIO 00YUaIOIIErocss OTBET MOXKET OBITh JOCPOUYHBIM). BpeMmst oTBeTa — He Ooee
15 munyT.

OOy4aromuiicst, UCTIBITHIBAIOIINIA 3aTPyTHEHUS MPU TIOJTOTOBKE K OTBETY 10 BHIOPAHHOMY UM
OuieTy, UMeeT MpaBo Ha BEIOOP BTOPOTo OHIIeTa C COOTBETCTBYIOIIMM IPOAJIEHUEM BPEMEHH Ha MOJI-
roToBKy. [Ipy okoHYaTEThHOM OIICHMBAHHMH OTBETA OLICHKA CHIKAETCS Ha oJuH Oayul. Brigada Tpe-
ThEro OuJieTa He pa3peraeTcs.

Ecnu oOy4aromuiicst sBUIICS Ha 9K3aMeH, U, B3sB OWIIET, OTKA3aJICa OT MPOXOXKICHUS aTTecTa-
IIUU B CBA3H C HEMOATOTOBJICHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIIETCS OLIEHKA «HEYIO0BJIETBO-
PUTEIBHO».

Hapymienne nuUCUUIUIMHBI, CHUCBIBAHHME, HUCIIOJIB30BaHHE OOYYaIOUIUMUCS Hepa3peleHHBIX
MEYATHBIX M PYKOIMUCHBIX MAaTEPUAIIOB, MOOHMIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, IUIAHIIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U IPYTUX BUIOB JINYHOW KOMMYHUKAIIMOHHOW U KOMITBIOTEPHON TEXHUKU
BO BpEeMs aTTECTAI[MOHHBIX UCIBITAHUH 3ampenieHo. B ciyyae HapymieHus 3Toro TpedoBaHus mpe-
nojiaBarenb 00s513aH yJAIUTh 00Yy4aloIIerocs u3 ayIMTOPUU U MPOCTABUTh EMY B BEIOMOCTHU OLIEHKY
«HEYJI0BJIETBOPUTEIILHO».

BricTaBiieHne O1IeHOK, MOJTy4YE€HHBIX IPU MOABEICHNUN PE3yIbTaTOB MPOMEKYTOUHOM aTTecTa-
[IMU, B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJIOMOCTh U 3a4ETHYIO KHUXKKY ITPOBOJIUTCS B MPUCYTCTBUU Ca-
Moro obOyuaromerocs. [IpenonaBarenu HeCyT NepCOHAbHYIO OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh
Y TOYHOCTh BHECEHHMS 3aIllUCEN O pe3yJibTaTax MPOMEKYTOUHOM aTTeCTalluu B 3aU€THO-3K3aMeHalu-
OHHYIO BEJJOMOCTb M B 3a4€THbIE KHIDKKH.



HesBka Ha »Kk3aMeH OoTMeuYaeTcs B 3a4€THO-IPK3aMEHALMOHHOM BEJOMOCTH CJIOBaMH «HE
SABHIICS».

Jlnst 0Oyuaronmxcsi, KOTopble HE CMOTJIM C/IaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEP-
CUTET YCTAaHABIIMBAET NEPUO/T JINKBUIALINY 3aJOJDKEHHOCTH. B 3TOT nepuo npenogaBaTenu, IpuHU-
MaBIIMEC 5K3aMCH, JOJDKHBI YCTAHOBUTH HC MCHCC 2-x ,Z[Heﬁ, Korga OHu 6yI[YT MNPpUHUMATDH 3aJ10JIKCH-
HocTU. MHpopManus o TMKBUIAINH 33/10JDKEHHOCTH OTMEUYAETCsl B 9K3aMEHAI[MOHHOM JIUCTE.

OGyLIaIOH_II/IMCH, IMMOKa3aBIINUM OTJIMYHBIC U XOPOIIKUC 3HAHUA B TCUCHUC CEMECTPA B XOAC 11O~
CTOSIHHOT'O TEKYILIET0 KOHTPOJISl yCIIEBAEMOCTH, MOKET OBITh TPOCTaBJIeHA 3K3aMEHAI[MOHHAs Ol[EHKa
AOCpOYHO, T.C. 663 caadyu 3K3aMCHa. OI_IGHKa BBICTABJISICTCA B BKSaMeHaHHOHHBIﬁ JIMCT UJIX B 3a-
YETHO-9K3aMEHAIIMOHHYIO BEJOMOCTb.

I/IHBaJII/I,Z[BI " Jnia € OrpaHUYCHHBIMA BO3MOKHOCTAMU 310POBbs, MOT'YT C1aBaTh 9K3aMCHBI B
MEKCECCHOHHBIN MEPUO/T B CPOKH, YCTAHOBIICHHBIE MH/IMBUYyaJIbHBIM YUEOHBIM MJIaHOM. MIHBaU b1
" Jinga ¢ OrpaHU4YCHHBIMHA BO3MOXHOCTIAMU 300POBbs, HMCIOIUC HAPYIICHHUA OIIOPHO-ABUTATCIIb-
HOTO amnmnapara, JOIMyCKarTCs Ha aTTECTAllMOHHBIE UCIIBITAHUS B COIPOBOKIECHUN ACCUCTEHTOB-CO-
MPOBOKIAIOIIUX.

[Ipouenypa npoBefeHHs] TPOMEXKYTOUHOM aTrTecTaluu Jig OCOOBbIX CIy4yaeB H3JIOKEHA B
«[TonoxxeHnu 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTECTAllMd OOYyJarOIIUXCs
no OIIOII GakamaBpmara, cneruanuteTra u mMaructparypsl» ®I'BOY BO HOxno-Ypanbckuii AY
(2016 1.).

[Ikana 1 KpUTEPUH OLIEHUBAHUS OTBETA OOYUaIOLIErocs MPECTaBICHbI B TA0IHIIE

Ikana Kpurepumn oneHuBanus

Ouerka 5 BCECTOPOHHEE, CHCTEMATHYECKOE 1 riybokoe SHAHHE NPOrPAMMHOT0 Ma-

(oTIHHO) TepUala, yCBOCHHE OCHOBHOM M OMOHATENLHOI JINTEPATyphl, PEKOMEH-
JIOBAaHHOM IPOrpamMMOi TMCHUIIMHBI, PABUIIBHOE PEIICHUE 3a/1a4.
MOJIHOE 3HAHHME MPOTPAMMHOI0 MaTepHalia, yCBOCHHUE OCHOBHOM JIUTEpa-

Ouenka 4 Typbl, PEKOMEHJIOBAaHHOW B MpOrpaMme, HaIudyhe Maj03HAYUTEIbHBIX

(xopor1o) OLIMOOK B PEIIEHUU 3aJaud, WM HEIOCTaTOYHO MOJIHOE PACKPBITHE CO-
JIep>KaHKe BOIpoca.

Ouerka 3 3HaHME OCHOBHOT'O MPOTPAMMHOTO MaTepuajga B MUHUMAIbHOM 00BbEMeE,
MNOTPEIIHOCTH HEPUHIMIHAILHOTO XapaKTepa B OTBETE HAa 9K3aMEHE U B

(YIOBJIIETBOPUTEIHHO)

pelIeHUN 3a/1a4Hu.

Onenka 2 npo0esibl B 3HaHUSAX OCHOBHOTO NMPOTPaMMHOI0 Marepualia, MPUHIUIH-

(HEeY/IOBJIETBOPUTENIHHO) | allbHBIC OMMOKH TP OTBETE HA BOIPOCHI U B PEUICHUH 3a/1a4H.

N —

Bonpocsl k 3xk3amMeny
1 cemecTp

. IlpenmeT HauepTaTEILHON FE€OMETPHUU.
. Merox npoexuumii. Buasl nmpoeuyrpoBanus.

3. IlpsiMmoyronpHOE MPOEHUPOBAHUE TOUKHU HA JIBE, U TPU IUIOCKOCTH MpoeKuuil. KomrmekcHbIi
yepTex Touku. KoopanHaTel TOUKH.
4. ITpamas. [IpoennpoBanue NpsiMoil HA OCHOM U 0€30CHOM YepTeKax.

9,

. Onpeznenenue HaTypaIbHON BETMUYUHBI OTpe3Ka MPsAMO 00IIero MoJa0kKeHus (Crocod mpsmo-

YTOJIBHOTO TPEYTOJIbHUKA).
6. IIpsiMble 4acCTHOTO MOJIOXKEHUS: YPOBHSI, ITpoenupyrouue. Mx npusHak Ha KOMIIJIEKCHOM 4ep-

TCKE.

7. N300paxkeHre Ha KOMIUIEKCHOM YepTeKe IBYX MPSIMbIX: apaljiebHbIX, IEPECEKAIOINXCS,
ckpemuBaromuxcs. [1o kakuM npuszHakaMm ux pasnuyaroT. KoHkypupyromue Touky.
8. IImockocTh. Criocob 3agaHust IIIOCKOCTH Ha KOMIUIEKCHOM depTexe. Touka, mpsiMas Ha MJI0CKO-

CTH.

9. Oco0mIe MpsMbIE B TIIOCKOCTH: TOPU30HTAb, PPOHTATL U POdHIbHAS IpsMast.
10. TI1oCKOCTH YaCTHOTO MOJIOKEHUS: YPOBHS, Tpoeupyonme. X nmpusHaku Ha KOMIUIEKCHOM

YEpTEKE U CBOWCTBA.




11. Ilo3unoHHBIE 3a1a4M HA IJIOCKOCTh: MEpPECeUeHne NPSIMOM C INIOCKOCTHIO, B3aUMHOE IIEpece-
yeHue Tiockocter. Kimaccudukanus 3agad mo rpymnmnam ciokHOCTH. Cxema pereHnust Ha KOM-
IUIEKCHOM YEPTEXKE.

12. Crioco6s1 mpeobpazoBanms KOMIUIEKCHOTO YepTeka. Haznauenne. O6nacTs mpumeHeHus. Ye-
TBIpE JIEMEHTAPHBIE 33/1a4H, PElIaeMble OTHOCUTENIBHO MPSIMOM U IJIOCKOCTH, CIIOCOOaMU TIpe-
00pa30oBaHMs KOMIUIEKCHOTO YepTeska.

13. Crioco6 3aMeHBI TII0CKOCTEH MPOEKIUii, OCHOBHI crioco0a. Perienne 4eTripex 3aaq 3TUM CIIo-
co0om.

14. Crioco6 mitockomapaienbHOro epeMelIeH s, OCHOBBI criocoba. Perienne yetripex 3amad
3TUM CIIOCOOOM.

15. TloBepxHocTu. OCHOBHBIE MOJIOKECHUS: 00pa30BaHus, 3aJaHusl, KIacCUPUKALUS, TOUKHU, JIMHUN

Ha MTOBEPXHOCTH.

16. Muororpannuku. M300paxxeHue Ha KOMIIEKCHOM uepTexe. OnpeneneHre BUANMOCTH dJIEMEH-
TOB MHOT'OT'PaHHHUKA.

17.IToBepxHOCTH BpaleHus: 00pa3oBaHME, IEMEHTHI IOBEPXHOCTH BparieHus.. OCHOBHBIC BUIbI
MMOBEPXHOCTEU BpalICHUS.

18. Tlo3unroHHbIE 33141 HA MOBEPXHOCTH: B3aUMHOE MTEPECEUCHUE TTOBEPXHOCTEH.

19. Tlepeceyenne MOBEpXHOCTEN MPOCLUPYIOMIEH TIITOCKOCTHIO.

20. Knaccuduxkanus 3aay Ha nepecedeHue MoBepXHOCTEH Mo TpyIaM cIoXHOCTH. CXeMbl peltie-
Hus. Kpurepun BpiOOpa MOCPETHUKOB.

21. Cioco6 BCIoMOTaTeNnbHbIX CEKYIIMX MIOCKOCTEH IPU OIpEIeIEHUH IMHUN TIepEeCeUeHUS 110-
BEPXHOCTEM.

22. Criocob cdep mpu onpeeieHny JTMHUN TIepecedeHs MOBepXHOCTe. COOCHBIE MTOBEPXHOCTH.

Cnioco06 KOHIIEHTpHYECKHUX cdep.

23. Crioco0 3KCIeHTPUIECKHX cdep.

24. OcoOsle cityuau repeceyeHrs oBepXHOCTel. TpH TEOpEMBI .

25. Pa3BepThiBaHHE MOBEPXHOCTEH: MHOTOIPAHHUKOB, KPUBBIX ITOBEPXHOCTEH.

26. ®opmarsl ueptexert I'OCT2301-68.

27. llltpuxoBka B pazpesax u ceueHussx ['OCT2306-68.

28. WpudT na naanuceii Ha yeptexxax ['OCT2304-81.

29. Jluaum yeprexa u ux ooBoaka 'OCT2303-68.

30. Macmra6sr ueprexeit 'OCT3302-68.

31. OcuoBuble HaanucH (yriaoBeie mramibl) [OCT2104-68.

32.TpeboBanus K 0pOpPMIICHHUIO TEKCTOBBIX JOKYMEHTOB.

33. MeTtouka MoCTpOEHUs MHOTOYTOJIbHUKOB BIIMCAHHBIX B OKPY’KHOCTb.

34. YKIJIOHBI U KOHYCHOCTb.

36. ComnpsikeHue: onpeercHrue 1 Ha3HaueHue.

37. IlocTpoeHue neKaabHbIX IUPKYJIbHBIX KPUBBIX (OBaJI, 3JUIMIIC).

38. N300pakenusi- Buabl, pa3pessl, ceuenus [[OCT2305-68.

39. TlopsiioK BBIIOJIHEHUS YEPTEXKA.

40. Bemonaenue akconomerpudeckux nmpoekmuii [OCT2317-68.

41. N3obpaxenue pe3posr 'OCT2311-68.

42. Tumbl pe3p0 U UX XapaKTEPUCTHKA, 0003HAUYCHHE.

43. Kpenéxuple aeTanu (BUJbI, pacUEThI, H300paKCHHE).

44. N3o6paxeHne pe3b0OBhIX COeAMHEHUH (KOHCTpYKTUBHOE U ynpoieHHoe) [OCT2315-68, Tpyo-

HeIx coequuenuit [ OCT6357-81.

45. N3obpaxenue u o6o3HaueHne cBapHbix coeaunenuit [OCT2312-73.

46. 3youatsie 3anermieHus [OCT2402-74.

47. Co0opouHblii 4epTEX (Ha3HAUCHUE, COJIEP)KAaHUE U H300paKeHUE).

48. [IpocTaHoBKa MO3UIIMI ¥ HAHECEHHUE Pa3MEPOB Ha COOPOYHOM UEPTEIKE.

49. YCI0BHOCTH U YIIPOLICHHS HA COOPOYHOM YEpTEXKeE.

50. ITopsiToK BBIMOTHEHUSI COOPOYHOTO UYepTeka ¢ HaTyphl. Cxema u3aenus.

51. BoimosnHeHue OTAEIbHBIX BUAOB cOOpouHbIX uepTexeil. Crnenndukanus [OCT2108-68

52. Ilopsimok BBIMOJTHEHHUST paboYero yepTeka AeTallu.

53. TpeboBaHus, IpeaLEBIsIEMbIC K ICKHU3aM JeTalleH.

54. Pa3pe3sbl, ceueHus1, JOTOJIHUTEIbHBIE U MECTHBIE BUbI HA ACKU3aX JETajeH.



55. Hanecenue pazmepoB 'OCT2307-68.
56. Matepuai. O603HaueHUE HA YEPTEKE.

57. Hanecenue Ha yepTexxax 0003HaueHHI 1mepoxoBaToct nosepxHocteir [OCT2309-73,
'OCT2789-73.

3agauu K IK3aMeHy

1. OnpenenuTs paccTOsiHUE: OT TOYKH 10 IPSIMOM, 10 INIOCKOCTH, MEXAY MapaJIeIbHbIMU IPsi-
MBIMH, MEXTY CKPEITUBAIOIUMUCS TIPSIMBIMU CIIOCOOOM 3aMEHBI TUTOCKOCTEH MPOCKITHA.

2. OnpenenuTh HATYPATbHYIO BETUYHHY OTPE3Ka, MPSMOI OOIIETro MOJIOXKEHHUS, TOCTPOSHUEM TIps-
MOYTOJIBHOTO TPEYTOJIbHUKA.

3. OnpenenuTh HATYPATbHYIO BETUYHHY OTPE3Ka MPSMOM 00IIEero MojIoKeHus crocodoM mpeodpa-
30BaHU K.Y. - 3aMEHOM TNIOCKOCTEN MPOEKIUU.

4. OnpenenuTh HATypaIbHYIO BEITUYUHY JIF000H TUIOCKOM (PUTYPHI, CEYSHHS CITOCOOOM Mpeodpas3o-
BAHMS K.4Y.: 3aMEHOM MIIOCKOCTEN MPOEKIUHI U ITIOCKOIMAPAIIIENBHBIM [IEPEMEILICHUEM.

5. YMeTb HalTH NMPOEKLIUH TOYKU U TIPSMOM, MPUHAISKAIIUX TIOCKOCTH UM TOBEPXHOCTH.

6. YMeTh peniaTh NO3UIMOHHBIC 33Ja41 HA IJIOCKOCTh: @) OMPEACIIUTh TOUKY IepeceyeHus MpsMon
C TIOCKOCTHI0, 0) IMOCTPOUTH JIMHUIO NIEPECEUEHHUSI IBYX MIIOCKOCTEH.

7. YMeTh pemaTh 3a1a4yd Ha B3aMMHOE IIepeceYeHUe TOBEPXHOCTEN .

8. YMeTh MOCTpOUTh pa3BepTKy MUpPaMUIbI C 33JaHHBIMU TOUKAMU Ha pedpe U rpaHH, a TaKxKe pas-
BEPTKU: IPU3MBI, KOHYCA, IIUHApPA. PaccMoTpeTs ciaydan 3aganus pedep mpru3Mbl Kak MPSIMBIX
00LIEero MOJI0XKEHUS U MPSMBIX YaCTHOTO TOJIOKECHHUSI.

9. YMeTh NoCTPOUTH IPOESKIIMU U HATYPY CEUSHUS IIMIINHPA WK KOHYCa (PPOHTAIBHO - TIPOEITH-
pyromieii mnockocTsio oz yriaom 60° k I1; u mpoxoasmieii uepes cepeuHy OTpe3Ka OCH, OTpesie-
JSITh HATYpPy CEUCHHUSI.



JUCT PETUCTPAIIMYA U3BMEHEHHUI
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